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PYRANONE COMPOUNDS USEFUL TO TREAT RETROVIRAL INFECTIONS

The present invention relates to compounds useful for inhibiting a retrovirus
in a human cell infected with said retrovirus. More particularly, the present
invention provides pyran-2-ones, 5,6-dihydropyran-2-ones, 4-hydroxy-benzopyran-2-
ones, 4-hydroxy-cycloalkyl{blpyran-2-ones, and derivatives thereof as HIV-proteinase
inhibitors. f

BACKGROUND OF THE INVENTION

During the past decade, acquired immunodeficiency syndrome (AIDS) has
progressed from having the status of a medical curiosity afflicting only a small
number of individuals to a problem of major proportions, both medically and
economically. John Saunders and Richard Storer, "New Developments in RT
Inhibitors," DN&P 5(3), April 1992, pages 153-169. WHO figures reveal that more
than 860,000 cases of AIDS have been reported worldwide, including nearly 175,000
cases in the U.S.A. Of these, approximately 100,000 worldwide (50,000 in the
U.S.A.) were reported in the preceding 12-month period. In the U.S.A., the number
of seropositive individuals is thought to be approximately two million, and estimates
suggest that 5-10 million people worldwide may be seropositive. Saunders and
Storer, page 153.

Since the first description of the malady in the early part of this decade,
acquired immunodeficiency disease syndrome (AIDS) and its devastating conse-
quences have been subjects of continuous and intense coverage in both the lay and
scientific press. Indeed, an edition of Scientific American was entirely devoted to
AIDS (Scientific American 289, #4 (1988)), and the literature on the disease and the
virus is already so vast as to defy thorough citation.

On March 20, 1987, the FDA approved the use of the compound, zidovudine
(AZT), to treat AIDS patients with a recent initial episode of pneumocystis carinii
pneumonia, AIDS patients with conditions other than pneumocystis carinii
pneumonia or patients infected with the virus with an absolute CD4 lymphocyte
count of less than 200/mmS3 in the peripheral blood. AZT is a known inhibitor of
viral reverse transcriptase, an enzyme necessary for human immunodeficiency virus
replication. U.S. Patent 4,724,282 claims a method of treating humans having
acquired immunodeficiency syndrome utilizing 3'-azido-8’-deoxy-thymidine
(azidothymidine, AZT).

Following the discovery of the anti-HIV activity of AZT, much effort has been
focused on a wide variety of other dideoxynucleoside analogues in the search for
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superior agents. In the case of the 2'.3'-dideoxy series, ddC and ddI have shown
potent activity against HIV iri vitro and have been evaluated in clinical trials.
Saunders and Storer, page 160. The co_mpoimd ddC is currently being developed by
H_oﬁ'man-La Roche Co. as a potential anti-AIDS drug. Its limiting toxicity in
5 humans is peripheral neuropathy which is reversible at low doses. Raymond R.

Schinazi, Jan R. Mead and Paul M. Feorino, “Insights Into HIV Chemotherapy,”
AIDS Research and Human Retroviruses, Vol. 8, Number 6, 1992, pages 963-990. It
has been approved by the FDA for AIDS therapy in combination with AZT. The
compound ddI has also been evaluated in clinical trials. Its limiting toxicities are

10 peripheral neuropathy and pancreatitis. It has also been shown to stimulate hepatic
glycolysis leading to irreversible liver damage. Schinazi, Mead and Feorino, page
966. It has recently been approved by the FDA for the treatment of HIV-1 infections
in adults and pediatric patients who are intolerant to or whose health has
significantly deteriorated while on AZT treatment. Schinazi, Mead and Feorino, '

156 page 966. : _

Among these approved drugs, AZT is currently the only drug that has been
shown to decrease the mortality and frequency of opportunistic infections associated
with AIDS. Schinazi, Mead and Feorino, page 968.

Human immunodeficiency virus (HIV) has long been recognized as the

20 causative agent in AIDS, although a minority opinion to the contrary has been
expressed (e.g., P. Duesberg, Proc. Natl. Acad. Sci., USA, 86:755-764 (1989)).
Sequence analysis of the complete genomes from several infective and non-infective
HIV-isolates has shed considerable light on the make-up of the virus and the types
of molecules that are essential for its replication and maturation to an infective

25 species. The HIV protease is essential for the processing of the viral gag and gag-pol
polypeptides into mature virion proteins. L. Ratner, et al., Nature, 313:277-284
(1985); L.H. Pearl and W.R. Taylor, Nature, 829:351 (1987). HIV exhibits the same
gag/pol/env organization seen in other retroviruses. L. Ratner, et al., above; S. Wain-
Hobson, et al., Cell, 40:9-17 (1985); R. Sanchez-Pescador, et al., Science, 227:484-492

30 (1985); and M.A. Muesing, et al., Nature, 313:450-458 (1985). -

Reverse transcriptase (RT) is an enzyme unique to retroviruses that catalyzes
the conversion of viral RNA into double stranded DNA. Blockage at any point
during the transcription process, by AZT or any other aberrant deoxynucleoside
triphosphate incapable of elongation, should have dramatic consequences relative to

35 viral replication. Much work on the RT target is in progress based, in large
measure, upon the fact that nucleosides like AZT are easily delivered to cells.
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However, the inefficiency of phosphorylation steps fb the triphosphate, and the lack
of specificity and cons&iuent toxicity, constitute majé¢ drawbacks to use of AZT and
similar nucleosides having a blocked, or missing, 3'hydroxyl group.

The T4 cell receptor for HIV, the so-called CD4 molecule, has also been
targeted as an intervention point in AIDS therapy. R.A. Fisher, et al., Nature,
331:76-78 (1988); R.E. Hussey, et al., Nature, 331:78-81 (1988); and K.C. Deen, et
al., Nature, 331:82-84 (1988). The exterior portion of this transmembrane protein, a
molecule of 371 amino acids (sCD4) has been expressed in Chinese hamster ovary
(CHO) cells and Genentech (D.H. Smith, et al., Science, 238:1704-1707 (1987)) has
had a product in clinical trials since the fall of 1987. CD4 has been shown to have a
narrow spectrum of activity against wild-type virus and so far has failed to control
HIV infection in humans. Schinazi, Mead and Feorino, page 963. The idea behind
CD4 based therapy is that the molecules can neutralize HIV by interfering with
viral attachment to T4, and other cells which express CD4 on their surfaces. A
variant on this theme is to attach cell toxins to CD4 for specific binding and delivery
to infected cells which display glycoprotein gp-120 on their surfaces. M.A. Till, et
al., Science, 242:1166-1168 (1988); and V.K. Chaudhary, et al., Nature, 335:369-372
(1988).

Another therapeutic target in AIDS involves inhibition of the viral protease
(or proteinase) that is essential for processing HIV-fusion polypeptide precursors. In
HIV and several other retroviruses, the proteolytic maturation of the gag and
gag/pol fusion polypeptides (a procees indispensable for generation of infective viral
particles) has been shown to be mediated by a protease that is, itself, encoded by the
pol region of the viral genome. Y. Yoshinaka, et al., Proc. Natl. Acad. Sci. USA,
82:1618-1622 (1985); Y. Yoshinaka, et al., J. Virol., 55:870-8783 (1985); Y. Yoshinaka,
et al., J. Virol,, 57:826-832 (1986); and K. von der Helm, Proc. Natl. Acad. Sci., USA,
74:911-915 (1977). Inhibition of the protease has been shown to inhibit the
processing of the HIV p55 in mammalian cell and HIV replication in T lymphocytes.
T.J. McQuade, et al., Science, 247:454 (1990).

The protease (or proteinase), consisting of only 99 amino acids, is among the
smallest enzymes known, and its demonstrated homology to aspartyl proteases such
as pepsin and renin (L.H. Pearl and W.R. Taylor, Nature, 329:351-354 (1987); and 1.
Katoh, et al., Nature, 329:654-656 (1987)), led to inferences regarding the three-
dimensional structure and mechanism of the enzyme (L.H. Pearl and W.R. Taylor,
above) that have since been borne out experimentally. Active HIV protease has been
expressed in bacteria (see, e.g., P.L. Darke, et al., J. Biol. Chem., 264:2307-2312
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(1989)) and chemically synthesized (J. Schneider and S.B. Kent, Cell, 54:363-368
(1988); and R.F. Nutt, et al., Proc. Natl. Acad. Sci., USA, 85:7129-7133 (1988)). Site
directed mutagenesis (P.L. Darke, et al., above); and N.E. Kohl, et al., Proc. Natl.
Acad. Sci., USA, 85:4686-4690 (1988)) and pepstatin inhibition (P.L. Darke, et al, J.
Biol. Chem., 264:2307?2312 (1989); S. Seelmeier, et al., Proc. Natl. Acad. Sci., USA,
85:6612-6616 (1988); C.-Z. Giam and 1. Borsos, J. Biol. Chem., 263:14617-14720
(1988); and J. Hansen, et al:;, EMBO J., 7:1785-1791 (1988)) have provided evidence .
for HIV protease’s mechanistic function as an aspartyl protease. A study has
demonstrated that the protease cleaves at the sites expected in peptides modeled
after the regions actually cleaved by the enzyme in the gag and pol precursor
proteins during viral maturation. P.L. Darke, et al., Biochem. Biophys. Res.
Communs., 156:297-308 (1988). X-ray crystallographic analysis of the HIV-protease
(M.A. Navia, et al., Nature, 337:615-620 (1989)) and a related retroviral enzyme
from Rous sarcoma virus (M. Miller, et al., Nature, 337:576-579 (1989)) reveal an
active site in the protease dimer that is identical to that seen in other aspartyl
proteases, thus suppoiting the supposition (L.H. Pearl and W.R. Taylor, above) that
the HIV enzyme is active as a dimer. See also Joseph A. Martin, "Recent Advances
in the Design of HIV Proteinase Inhibitors," Antiviral Research, 17 (1992) 265-278.

To date, the scientific search for a fully effective and safe means of inhibiting
retroviruses in a human hosting such a virus, and thereby effectively treating
diseases caused by such a virus, such as acquired immunodeficiency syndrome
(AIDS), continues. .

INFORMATION DISCLOSURE

JO 3227-928-A (Sawai Seiyaku KK) discloses the use of 4-hydroxy-coumarins
as therapeutic agents for HIV-infected patients; however, unsubstituted 4-hydroxy-
coumarin is the only compound specifically disclosed for this use.

WO 91/04668 (Univ. of Calif. at Oakland) discloses 6-amino-1,2-benzopyrones
which are useful for treating viral diseases.

WO 91/12804 (Kabi Pharmaceutical), published 5 September 1991, discloses
the use of N-phenyl-N-methyl-1,2-dihydro-4-hydroxy-1-methyl-2-oxo-quinoline-3-
carboxamide also known as Linomide®, for the treatment of retrovirus infections.

International Publication No. WO 89/07939, published 8 September 1989,
discloses specific coumarin compounds which are reverse transcriptase inhibitors.

U.S. Patents Nos. 8,489,774 and 3,493,586 disclose 3-(beta-aryl-beta-(arylthio)
(or aryl seleno) propionyl-coumarin and pyrohe products useful as parasiticides.

Biochemical and Biophysical Research Communications, Vol. 188, No. 2,
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1992, pages 631-637 ‘*’ﬁlscloses chromones bearing | l'ﬁdroxyl substituents and a
phenolic group at the 2-posxt10n (ﬂavones) as hawn§ anti-HIV-1 proteinase activity.

Antimicrobial Patent Fast-Alert, Week Ending 4 September 1992, disclose
gamma-pyrones, gamma-pyridones and gamma-thio-pyrones as antiviral agents.

International Publication Nos. WO 92/04326, 92/04327 and 92/04328, all
published 19 March 1992, disclose antiviral heterocyclic derivatives, such as
quinolinones and benzopyranones, as replication inhibitors for treating herpes
simples 1 and 2, cytomegalovius and Epstein-Barr virus.

C.A. Selects: Antitumor Agents, Issue 19, 1992, page 25, No. 117: 90147q
(PCT International Application WO 92 06,687) discloses the preparation of 5-iodo-5-
amino-1,2-benzopyrones and analogs as cytostatic and antiviral agents.

Nowhere do these references teach or suggest the use of 4-hydroxy-a-pyrones
as HIV protease inhibitors or as having antiviral activity.

Phytochemistry, 31(3):953-956 (1992), discloses compounds, such as 4-
hydroxy-o-(4-methoxyphenyl)-6-[2-(4-methoxyphenyl)ethenyl]-2-oxo-, methyl ester,
(E)-(-)-2H-pyran-3-acetic acid.

Tetrahedron, 48(9):1695-1706 (1992), (see also Tetrahedron Lett., 30(23):3109-
12 (1989)), discloses compounds, such as 3-[1-(4-chlorophenyl)-3-(4-nitrophenyl)-2-
propenyl}-4-hydroxy-6-methyl-2H-pyran-2-one; 3-[3~(4-chlorophenyl)-1-(4-
nitrophenyl)-2-propenyl}-4-hydroxy-6-methyl-2H-pyran-2-one; 4-hydroxy-3-[3-(4-
methoxyphenyl)-1-(4-nitrophenyl)-2-propenyl}-6-methyl-2H-pyran-2-one; and 4-
hydroxy-8-{1-(4-methoxyphenyl)-3-(4-nitrophenyl)-2-propenyl]-6-methyl-2H-pyran-2-
one. :
Tennen Yuki Kagobutsu Toronkai Koen Yoshishu, 30:17-24 (1988), discloses
compounds, such as 4-hydroxy-p-(4-methoxyphenyl)-6-[2-(4-methoxyphenyl)ethenyl]-
2-oxo-, methyl ester, (E)-(-)-2H-pyran-3-propanoic acid.

Chem. Absts. 53:15072f discloses compounds, such as a-1,3-dihydroxy-2-
butenylidene-B-ethy}-, 5-lactone, hydrocinnamic acid.

Chem. Absts. 53:15072¢ discloses compounds, such as «-1,3-dihydroxy-2-
butenylidene-B-isopropyl-, 3-lactone, hydrocinnamic acid.

Arch. Pharm. (Weinheim, Ger.), 316(12):988-94 (1983), discloses compounds,
such as 3-{1-(4-chlorophenyl)-3-oxobutyl}-4-hydroxy-6-methyl-2H-pyran-2-one; and 3-
[1-(4-chlorophenyl)propyl]-4-hydroxy-6-methyl-2H-pyran-2-one.

Chem. Ber., 110(3):1047-57 (1977), discloses compounds, such as 6+(3,4-
dimethoxyphenyl)-3-[2-(3,4-dimethoxy-phenyl)- 1-(4-methoxy-2-0xo-2H-pyran-6-
yDethyl]-4-hydroxy-2H-pyran-2-one; and 3-[2-(3,4-dimethoxyphenyl)-1-(4-methoxy-2-
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oxo-2H-pyran-6-yl)ethyll-4-hydroxy-6-[2-(4-methoxyphenyl)ethyl]-2H-pyran-2-one.

J. Heterocycl. Chem., 23(2):413-16 (1986), discloses compounds, such as 3-[(4-
chlorophenyl)-l-piperidinylmethyl]-4~hydroxy-6-inethyl-2H-pyran-2-one.

The following pubiished PCT applications disclose peptides useful as
retroviral protease inhibitors: International Publication No. WO 91/06561,
published 16 May 1991; and International Publication No. WO 92/17490, pubhshed
15 October 1992. ¢

The following references disclose pyrone compounds which are believed to be
representative of those known in the art:

EP-443449 (German language) discloses 3-hexyl-5,6-dihydro-6-pentyl-2H-
pyran-2-one and 3-ethyl-6-hexadecyl-5,6-dihydro-4-hydroxy-2H-pyran-2-one. Pestic.
Sci., 27(1):46-63 (1989), discloses 5,6-dihydro-4-hydroxy-6-methyl-6-(1-methyl-1-
propenyl)-3-(1-oxobutyl)-2H-pyran-2-one; and 6-cyclopropyl-5,6-dihydro-4-hydroxy-6-
methyl-8-(1-oxobutyl)-2H-pyran-2-one. Acta. Chem. Scand., 43(2):193-95 (1989),
discloses 4-(acetyloxy)-5,6-dihydro-8,6-dimethyl-2H-pyran-2-one. J. Org. Chem.,,
54(14):3383-9 (1989), discloses 5,6-dihydro-4-hydroxy-8,6,6-trimethyl-2H-pyran-2-one.
J. Org. Chem., 53(6):1218-21 (1988); and Tetrahedron Lett., 34(2):277-80 (1998),
discloses 3-hexyldihydro-6-undecyl-2H-pyran-2,4 (8H)-dione, (6R)-. J. Chem. Soc.
Perkins Trans., 1(6):1157-9 (1985), discloses dihydro-3-methyl-6-nonyl-6-
[[(tetrahydro-2H-pyran-2-yl)oxylmethyl}-2H-pyran-2,4 (8H)-dione. J. Chem. Ecol.,
9(6):703-14 (1983), discloses 5,6-dihydro-4-hydroxy-8,6-dimethyl-2H-pyran-2-one. J.
Org. Chem., 48(7):1123-5 (1988), discloses 6-(2-chloro-1-methylethenyl-56,6-dihydro-4-
hydroxy-3-methyl-2H-pyran-2-one, (Z)-(.+-.)-. Acta. Chem. Scand., 43(2):193-95
(1989); and Tetrahedron Lett., 21(6):5651-4 (1980), discloses 5,6-dihydro-4-hydroxy-
8,6-dimethy)-2H-pyran-2-one. Helv. Chem. Acta, 59(7):2898-2401 (1976), discloses 4-
[(8,6-dihydro-4-hydroxy-5-methyl-6-oxo-2H-pyran-2-yl)methyl])-2,6-piperidinedione.
Acta. Chem. Scand., 80(7):618-18 (1976); and Tetrahedron Lett., 22:1903-4 (1976),
discloses 5,6-dihydro-4-hydroxy-3-methyl-6-(1-methyl-1-propenyl)-2H-pyran-2-one,
(E)-. 8,3-[(4-nitrophenyl)methylene}bis(5,6-dihydro-4-hydroxy-6-methyl-2H-pyran-2-
one; and 3,8"(phenylmethylene)bis{5,6-dihydro-4-hydroxy-6-methyl-2H-pyran-2-one
are disclosed in Synth. Commun., 20(18):2827-2836, 1990.

WO 93/07868, published 29 April 1993, discloses new nitroso-benzopyrone, -
benzamide and -isoquinolinone derivatives as adenosine di-phospho:ribose
transferase inhibitors for treating viral infections and cancer.

WO 93/07128, published 15 April 1993, relates to substituted cyclic carbonyls
and derivatives thereof useful as retroviral protease inhibitors.
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J. Indian Chem. Soc., 69:397-398 (July 199_23_)§discloses that coumarin-4-acetic
acids were screen for their anticancer and anti-AIﬁS activities and were found to be
inactive. = o

The Journal of Antibiotics, 46(7):1126 (July 1998), discloses germicidin, which
is 6-(2-butyl)-3-ethyl-4-hydroxy-2-pyrone, to be an autoregulative germination
inhibitor of Streptomyces viridochromogenes NRRL B-1551.

Derwent Abstracts, 93-168920/21 of EP 543201 discloses the use of coumarin
derivatives, such as 1-(N-morpholyl)-6-(4-hydroxybenzoic acid ethyl ester) hexane, for
the treatment of viral infections, such as influenza or acute rhinitis.

d. Org. Chem., 48(22):3945-7 (1983); and Chem. Pharm. Bull., 29(10):2762-8
(1981); disclose compounds such as 4-hydroxy-6-(3-pyridinyl)-2H-pyran-2-one.

J. Labelled Compd. Radiopharm., 28(10):1143-8 (1990), discloses compounds
such as 4-hydroxy-6-methyl-2H-pyran-2-one.

J. Am. Chem. Soc., 113(25):9585-95 (1991), discloses compounds such as 3-(3-
phenyl-2-propen-1-yl)-6-methyl-4-hydroxy-2H-pyran-2-one.

CA 54:14239d and CA 53:4272¢ disclose compounds such as a-(ct, -
dihydroxycinnamylidene)-, 5-lactone hydrocinnamic acid.

CA 53:15072f discloses compounds such as a-1,3-dihydroxy-2-butenylidene-p-
ethyl-, 3-lactone hydrocinnamic acid.

Synth. Commun., 20(18):2827-36 (1990), discloses compounds such as 3,8’-[(4-
nitrophenyl)methylenelbis[5,6-dihydro-4-hydroxy-6-methyl-2H-pyran-2-one, and 3,3
(phenylmethylene)bis[5,6-dihydro-4-hydroxy-6-methyl-2H-pyran-2-one.

J. Org. Chem., 54(14):3383-9 (1989), discloses compounds such as 5,6-dihydro-
4-hydroxy-38,6,6-trimethyl-2H-pyran-2-one.

Derwent Abstract, 92-166863/20, of EP 553248 discloses new optionally
substituted 5-iodo-6-amino-1,2-benzopyrone derivatives, which are adenosine
di:phospho-ribose inhibitors, for treatment and prevention of viruses and tumors
associated with AIDS.

Synthesis of Heterocyles. XV. 4-Hydroxy-2-pyronocyclenes. E. Ziegler, H.
Junek, and E. Nolken, Monatsh., 89: 678-82 (1958) (CA 53:12283-4) discloses
compounds such as the following: 4-hydroxy-3-benzyl-5,6-octamethylene-2-pyrone; 4-
hydroxy-3-benzyl-5,6-pentamethylene-2-pyrone; 4-hydroxy-8-benzyl-5,6-
heptamethylene-2-pyrone; 4-hydroxy-3-benzyl-5,6-hexamethylene-2-pyrone; and 4-
hydroxy-3-benzyl-5,6-tridecamethylene-2-pyrone.

R. Effenberberger, T. Ziegler, K.-H. Schonwalder, T. Kesmarszky, B. Bauer,
Chem. Ber 119: 3394-3404 (1986), discloses pyrone intermediates, such as those of
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formula J-1 (wherein n is 4; refer to Chart J below).

Monatsh, Chem., 119(6-7): 727-37 (1988) (CA 110(13):114430k) discloses the
compounds 8H-acenaphtho[1,2-blpyran-8-one, 10-hydroxy-9-(phenylmethyl)-; and
indeno[2,1-blpyran-3(5H)-one, 1-hydroxy-2-(phenyimethyl)-.

CA 54:14239b discloses the compound 3-benzyl-4-hydroxy-2-oxoindeno-[1,2-b]
pyran. : ' B
‘Monatsh. Chem., 113(4): 475-84 (1982) discloses compounds such as 6,7-
dihydro-4-hydroxy-6-(3-methyiphenyl)-7-phenyl-3-(phenyimethyl)-pyrano[2,3-
clpyrrole-2,5-dione; and 6,7-dihydro-4-hydroxy-6,7-diphenyl-8-(phenylmethyl)-
pyrano[2, 3-c]pyrrole-2 5-dlone

Monatsh. Chem. 90: 594-9 (1959) (CA 54:14238g,h) discloses compounds such
as 5H-benzocycloheptene-8-acrylic acid, a-benzyl-6,7-dihydro-B,-9-dihydroxy-,5-
lactone; and 3-benzyl-5,6,7,8-tetrahydro-4-hydroxy-8-isopropyl-5-methyl-coumarin.

Bull. Soc. Chim. Fr. 5: 1719-23 (1069) (Fr) (CA 71(21): 101655p) discloses the
compound 3-benzyl-5,6,7,8-tetrahydro-4-hydroxy-coumarin.

WO 8804652 (equivalent AU 8810440 (Jap.)) discloses the compound 3-(4-
chloro-2-nitrobenzoyl)-5,6,7,8-tetrahydro-4-hydroxy-2H-1-benzopyran-2-one.

Monatsh. 92: 246-53 (1961) (Gr) (CA 55:27296d) discloses the compound 3-
(8,5-dimethylsalicyl)-5,6,7,8-tetrahydro-4-hydroxy-coumarin.

CA 94(9): 65472r discloses 5,8,7,8-hexahydro-3-phenyl-2-H-cyclooctafblpyran-
2-one; and 6,7,8,9-tetrahydro-4-hydroxy-3-phenyl-cycloheptalblpyran-2(5H)-one.

J. Org. Chem. 28(11): 3112-14 (1968) (CA 59:15185e) discloses the compound
hexanedioic acid, 2-[hydroxy(2-hydroxy-1-cyclopenten-1-yl)methylene]-, 3-lactone.

Antimicrobial Patent Fast-Alert, Week Ending 30 April 1993, discloses cyclic
ureas and analogues useful as retroviral protease inhibitors.

Many 4-hydroxy-coumarin type compounds are known. For example, these

 references - CA 54:577e,gh (1960); U.S. Patent 2,872,457 (CA 53:12305e (1959)); CA

51:14826fh (1957); U.S. Patent 2,728,276 (CA 52:5480g,h (1958)); CA 51:14827a,b
(1957); CA 51:16453a (1957); CA 54:5699d (1960); CA 54:16450f (1960); CA
53:22464a (1959); and CA 53:20046a-- disclose compounds such as the following: 4-
hydroxy-3-(1-phenylbutyl)-coumarin; 4-hydroxy-8-(1-phenylpentyl)-coumarin; 3-
(cyclohexylphenylmethyl)-4-hydroxycoumarin; 4-hydroxy-3-(2-methyl-1-
phenylpropyl)-coumarin; 4-hydroxy-3-(2-phenylpropyl) coumarin; 4-hydroxy-3-(1,3-
diphenylpropyl)-coumarin; 4-hydroxy-3-(1-(4-methylphenyl)-butyl)-coumarin; 4-
hydroxy-3-(1-(1-naphthyl)-propyl)-coumarin; 4-hydroxy-7-methyl-3-(1-phenylpropyl)-
coumarin; 7-chloro-4-hydroxy-3-(1-phenylpropyl)-coumarin; 4-hydroxy-3-[1-(4-
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methoxyphenyl)propyll-coumarin; 8-(.alpha. -ethyl-p-ﬂuorobenzyl)—4-hydroxy-
coumarin; 3-(a-ethyI-p=methoxybenzy1)—4-hydroxy Voo "ann, and 3-(1-phenyl-
propenyl)-4-hydroxy-coumarin.

To the best of our knowledge, from our review, these references do not
disclose the use of these compounds as HIV protease inhibitors. They are disclosed
as being useful as: rodenticides, lowering the prothrombin level of the blood, blood
anticoagulants, and pesticides. :

Additional 4-hydroxy-coumarin compounds with similar uses have been
disclosed in the following references:

Indian J. Chem., Sect. B, 25B: 1167-70 (1986) (CA 107(17):154201f) and CA
93(23):220546¢ discloses the compound 4-Hydroxy-3-(1-phenyl-2-propenyl)-coumarin.

CA 96(19):157432x; CA 90(1):1707f; CA 84(9):55338f; CA 79(13):74969a; and
CA 71(15):69677j disclose the compound 4-hydroxy-3-[1-(1,2,3,4-
tetrahydro)naphthyl)-coumarin; CA 54:579 discloses the compound 4-hydroxy-3-[1-
indanyl}-coumarin; CA 63:14743c¢ discloses the compound 4-hydroxy-3-(1-
naphthylmethyl)-coumarin; CA 63:5589c¢ discloses the compound 3-(1’-(2-methoxy,3-
methyl,5-chloro-phenyl)propyl)-4-hydroxy-coumarin; CA 64:12969b discloses the
compound 3-(a-acetonyl-a-acetylbenzyl)-4-hydroxy-coumarin.

CA 79(13):74969a; Chim. Ther. 7(4): 300-6 (1972) (Fr) (CA 78(7):38016h); CA
52:5399b; CA 54:5699¢; CA 54:579e; and CA 72(15):78882v disclose 4-
hydroxycoumarin compounds substituted at the 6- or 7-position by, e.g., methyl,
methoxy and chloro.

d. M. Mulder, U.S. Patent No. 3,835,161, 10 September 1974, discloses the
compound 3-[1-[4-(2-bromoethyl)phenyllethyl]-4-hydroxy-2H-1-benzopyran-2-one.

Merck Index, Eleventh Edition, (1989), Entry 9950, discusses Warfarin, its
chemical name - 3-g-phenyl-B-acetylethyl-4-hydroxycoumarin - and its uses as a
rodenticide and an anticoagulant. J. Med. Chem., 1978, Vol. 21, No. 2: 231-234,

~ discloses the antivitamin K activity of warfarin and discusses the anticoagulant

30

35

activity of several 3-substituted 4-hydroxycoumarins such as 4-Hydroxy-3-(1-
phenylbutyl)-coumarin; and 4-hydroxy-3-(a-methylbenzyl)-coumarin. J. Am. Chem,
Soc. 83: 2676-9 (1961) (CA 55:22306e (1961)) discusses the resolution and absolute
configuration of warfarin and discloses the preparation of compounds such as 4-
hydroxy-3-(1-phenylbutyl)-coumarin.

Journal of Labelled Compounds and Radiopharmaceuticals Vol. XXIII, No. 2:
137-148 (1986), discloses several deuterium labelled metabolites of warfarin and
phenprocoumon, such as the deuterium labelled analog of the compound 4-hydroxy-
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7-methoxy-3-(1-phenylpropyl)-coumarin.
J48023942 discloses compounds, such as 4-hydroxy-3-(c¢-methylbenzyl)-

~ coumarin; 4-hydroxy-3-(3-methyl-1-phenylbutyl)-ooumarin; and 2H-1-benzopyran-2-

one, 4-hydroxy-7-methoxy-3-( 1-pheny1propy1)- (also cited in preceding reference) and
their use as rodenticides.

Tr. Voronezh. Teckhnol. Inst. 19(2): 27-30. (197 1), Abstract No. 1zh274
(Russian language), dlscloses the compound 4-hydroxy-3-phenethylcoumarin.

This reference and Helv. Chim. Acta 74(7): 1451-8 (1991) disclose the compound of 4-
hydroxy-3-(3-phenylpropyl)coumarin. : -

J. Org. Chem. 33(1): 437-8 (1968); and Eur J. Med. Chem. - Chim Ther.
12(2): 125-30.(1977) disclose compounds such as 4~hydroxy
diphenylmethylcoumarin. o

U.S. 8,764,698 discloses the compound 4-hydroxy-8-(3-hydroxy-1-phenylbutyl)-
coumarin and its anticoagulating and rodenticidal activity.

J. Med. Chem. 18(5): 518-19 (1975) (CA 83(5):37913q); J. Chromatogr. 338(2):
825-34 (1985); J. Chromatogr. 562 (1-2): 81-8 (1991); J. Labelled Compds.
Radiopharm. 23(2): 137-48 (1986) (cited previously) ;'and J. Chromatogr. 529(2): 479-
85 (1990) disclose compounds such as 4-hydroxy-38-{1-[8-
(phenylmethoxy)phenyllpropyl]-2H-1-benzopyran-2-one; 4-hydroxy-8-
(phenylmethoxy)-3-(1-phenylpropyl)-2H-1-benzopyran-2-one; 4-hydraxy-8-{1-(4-
hydroxyphenyl)propyl}-coumarin; 4-hydroxy-6-methoxy-8-(1-phenylpropyl)-coumarin;
4,7-dihydroxy-3-(1-phenylpropyl)-coumarin; 4 6-dihydroxy-3-( 1-phenylpropyi)-
coumarin; 4-hydroxy-3-[ 1-(3-hydroxyphenyl)propyl]-eoumann and p-
chlorophenprocoumon.

AIDS 1998, Vol. 7, No. 1, pages 129-130, discusses the effect of warfarin on
HIV-1 replication and spread. '

CA Selects:AIDS & Related Immunodeficiencies, Issue 24, 1993, Abstract
119:195147j discloses the inhibitory effect of a single dose of coumarin derivatives,
warfarin, 4-hydroxy-coumarin, umbelliferone, on HIV-1 repheatxon and cell-medxated
or cell-free viral transmission.

At the First National Conference on Human Retroviruses and Related
Infections, 12-16 December 1993, Washington, D.C., it was disclosed that coumarins,
such as warfarin, and pyrones, such as 3-(thiophenyl)-6-phenyl-4-hydroxy-pyrone,
displayed HIV protease inhibition in an assay.

Biochemical and Biophysical Research Communications, Vol. 201, No. 1, -
pages 290-294 (30 May 1994) discloses that warfarin and structurally related
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coumarin analogs até HIV-1 protease inhibitors, =&+

dJ. Med. Chem. 37:2664-2677 (1994) discloses, 4-hydroxy-3-(3-phenoxypropyl)-
2H-1-benzopyran-2-one and structural analogs, espzi:ially 4,7-dihydroxy-3-[4-(2-
methoxyphenyl)butyl}-2H-1-benzopyran-2-one, as HIV-1 protease inhibitors.

Biochemical and Biophysical Research Communications, Vol. 200, No. 3,
pages 1658-1664 (16 May 1994) discloses that 4-hydroxy-3-(3-phenoxypropyl)-1-
benzopyran-2-one and 4-hydroxy-6-phenyl-3-(phenylthio)-pyran-2-one, and structural
analogs of these compounds, are inhibitors of HIV-1 protease.

J. Am. Chem. Soc. 116:6989-6990 (1994) discloses 4-hydroxy-6-phenyl-3-
(phenylthio)pyran-2-one, and structural analogs thereof, are HIV-1 protease
inhibitors. -

Acta. Virol. 37:241-250 (1993) discloses the anti-HIV activity of coumarin
derivatives, warfarin, 4-hydroxy-coumarin and umbelliferone.

Antiviral Research 24:275-288 (1994) discloses bicyclic imidazo derivatives
(imidazothiazoles and imidazopyridines) which inhibit HIV-1 through interaction
with reverse transcriptase (RT).

U.S. Patent No. 3,325,515 (J. Schmitt, et al.) discloses coumarin derivatives,
such as 3-(4-hydroxy-3-coumarinyl)-3-phenyl-1-propionic acid methyl ester, as
exhibiting anti-coagulant activity.

U.S. Patent No. 2,723,277 (A. Grussner, et al.) discloses malonic acid
derivatives, such as 3-[1'<(p-chloro-phenyl)-propyll-4-hydroxy-coumarin, as anti-
coagulant agents.

FR, A, 1276654 discloses 4-hydroxy-coumarins, such as (2"-hydroxy)-3-benzyl-
4-hydroxycoumarin, which have anti-coagulant, anti-bacterial or anti-fungal
properties.

BE, A, 674997 discloses 4-hydroxycoumarin derivatives, such as 3-(5-
methoxytetralyl-(1))-4-hydroxycoumarin as agents for fighting rodents.

GB, A, 734142 discloses the preparation of 3-substituted-4-hydroxycoumarins,
such as 3-(1-phenyl-2-acetyl)-ethyl-4-hydroxycoumarin and 3-(1-furan-2-acetyl)-ethyl-
4-hydroxycoumarin, which are effective as anti-coagulants and rodenticides.

"The Application of Computer-Assisted Drug Design in the discovery of
Nonpeptide HIV-1 Protease Inhibitors", Parke-Davis Pharm. Res., Keystone
Symposia, 5-11 March 1994, Santa Fe, NM, discloses 4-hydroxy-3-(3-phenoxypropyl)-
1-benzopyran-2-one as an HIV protease inhibitor.

Structural Biology, 1(1):199-200 (April 1994) discloses that the rat poison
warfarin was a useful lead in the search for HIV proteinase inhibitors.
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CA 85:78002b (1976) discloses 3-(2,4,6-trihydroxybenzyl)-4-hydroxy-2H-pyran-
2-one derivatives as having anti-bacterial activity.

FR, A, 1092278 (Hoffman) (1955) discloses the preparation of coumarin
derivatives, such as 3-[1’-phenyl-propene-(1’)-yl)-4-hydroxycoumarin.

International Publication No. WO 94/11361,' published 26 May 1994, discloses
pyran-2-ones and 5,6-dihydroxypyran-2-ones as retroviral protease inhibitors.

International Publication No. WO 94/18188, published 18 Aungust 1994,
discloses 4-hydroxy-benzopyran-2-ones and 4-hydroxy-cycloalkyl[b]pyran-2-ones as
retroviral protease inhibitors.

The following references were cited against the immediate parent application
as disclosing the state of the art:

U.S. Patent No. 8,651,091 (Boschett, et al.;; U.S. Patent No. 4,262,013
(Mistui, et al.); U.S. Patent No. 4,900,754 (Regan, et al.); U.S. Patent No. 5,294,724
(Jendralla, et al.); Australian Patent Specification 219,371 (Enders, et al.); Canadian
Patent No. 1,171,424 (Willard, et al.); British Patent Specification 836,740 (Bayer);
European Patent Application 0 024 348 (Willard, et al.); European Patent
Application 0 588 137 (Fischer, et al.); French Patent No. 1,276,654 (Molho) (cited
above); and International Publication No. WO 94/1136 (Thaisrivongs, et sl.) (cited
above). .

"Collaborative Structure-Based Design of Small Organic Molecules as .
Inhibitors of HIV Proteases,” Keystone Symposia, Santa Fe, NM (5-11 March 1994),
discloses the crystallographic complexes of HIV-1 and HIV-2 protease with
compounds, such as 3-(a-ethylbenzyl)-6-(a-ethylphenethyl)-4-hydroxy-2H-pyran-2-
one. | :

"Discovery and Properties of Small Organic Molecules Inhibiting HIV-1
Protease," Keystone Symposia, Santa Fe, NM (5-11 March 1994), discloses an assay
for determining mhib:tory activity of compounds, such as 3-(a-ethylbenzyl)-6-(a-
ethylphenethyl)-4-hydroxy-2H-pyran—2—one

"Structure-based Design of Non-peptide HIV Protaase Inhibitors," 35th
Annual Buffalo Medicinal Chemistry Symposium, Buffalo, NY (22-25 May 1994),
discloses compounds such as 3-(a-ethylbenzyl)—6-(a-ethylphenethyl)—4-hydroxy—2H—
pyran-2-one, as potential anti-HIV therapeutic agents.

In Hruby et. al. (J. Org. Chem., 58 (26):7567 (1998), a description of the
copper catalyzed addition of an aryl Grignard to an unsaturated chiral amide, 3-(2-
butenoyl)-4-phenyl-2-oxazolidinone, is given. In Evans et. al. (J. Am. Chem. Soc.,
112:8215 (1990), the reaction between a chiral amide and 2-methoxy-2-methyl-1,3-
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dioxoline is described. The preparation of 2-methoxy-2-methyl-1,3-dioxoline is found
in Santry et. al. (J. Ain. Chem. Soc.; 110 (9):291(5‘@388). For references on the
reaction between an ester enolate and a ketone, refer to Dongala et. al., Tetrahedron
Letters, 4983 (1973), and Mitsui et. al., Tetrahedron, 23:4271 (1967). For references
on the reaction between an amide enolate and a ketone, refer to Viteva et. al.,
Tetrahedron 50:7193 (1994); Oare et. al., J. Org. Chem. 55:132 (1990); Hullot et. al.,

- Can. J. Chem. 55:266 (1977); Woodbury et. al., J. Org. Chem. 42:1688 (1977);

Stefanovsky et. al., Tetrahedron 42:5355 (1986); and Mathew et. al., U.S. Patent No.
5,284,975.

G. Carganico, P. Cozzi, G. Orsini, J. Med. Chem., 26:1767-1769 (1983),
discloses synthesized compounds with a methyl and a hydroxyl group at the 4-
position of the dihydropyrone ring and no substitution at the 8-position. The
compounds of the present invention have a ketone at the 4-position (which may be
in enol form) and substitution at the 8-position.

D.T. Witiak et al., J. Med. Chem., 31:1437-1445 (1988), discloses benzopyran-
2-ones with a hydroxy group at the 3-position. The compounds of the present
invention have alkyl substitution at that.position.

B. Tait, Winter Conference on Bioorganic Medicinal Chemistry, 29 Jan.-2
Feb. 1995, Steamboat Springs, Colorado, disclosed a dihydropyrone having a phenyl
group and a pentyl group at the 6-position and a -8-CH,-CH,-phenyl group at the 3-
position in the HIV protease area.

J.V.N. Vara Prasad, et al., J. Med. Chem., 38:898-905 (1995), discloses 4-
hydroxy-6-phenyl-2-oxo-2H-pyran-3-yl)thiomethanes, such as (+)-3-[cyclopentyl(cyclo-
pentylthio)methyl]-4-hydroxy-6-phenyl-2H-pyran-2-one, as HIV-1 protease inhibitors.

SUMMARY OF THE INVENTION

The present invention provides:

A compound of the formula I

wherein R, is H-;

wherein R, is

a) 03-05 alkyl,

b) phenyl-(CHo)o-,

c) het-SOoNH-(CHy)y-,
d)  cyclopropyl(CHy)y-,

e) F-phenyl-(CHy)o-,

f) het-SO,NH-phenyl-, or
4] Fsc-(CHg)z';
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or wherein R, and R, taken together are a double bond;
wherein Rg is the moiety of formula X
wherein R, is
a) phenyl,
b) het,
¢)  cyclopropyl,
d) HgC-[O(CHg)olo-,
e) het-SO,NH-,
H Br-,
2 Ng-, or
h) HOgS(CHy)e-N(CHg)-C(0)-(CH,)g-C(0)-NH-;
wherein R is -H;
wherein Rg is
a) R (CH,),-CH(Rg)-
b) HgC-[O(CH,)o)o-CH,-,
c) C3-Cg alkyl,
d) phenyl-(CH,)o-,
e)  het-SO,NH-(CHy)y-,
H - (HOCH,y)gC-NH-C(0)-NH-(CHy)g-,
g (HOoCXHoN)CH-(CHj)e-C(0)-NH-(CH,)g-,
h) piperazin-1-yl-C(0)-NH-(CHy)g, ,
i) HOgS(CHy)y-N(CHy)-C(O)(CH,)g-C(0)-NH-(CH,)g-,
#  cyclopropyl{CHy)g-,
k) F-phenyl-(CHz)g-,
D het-SO,NH-phenyl, or
m)  FgC-(CHylg;
wherein n is zero (0), one (1) or two (2);
wherein R, is
a)  cyclopropyl,
b) CHg-CH,-, or
c) t-butyl;
wherein Ry is
a) -CH,-CHg, or
b)  -CH,-cyclopropyl;
wherein Ry is '
a) -NR5S04-het,

-14-



WO 95/30670 PCT/US95/3219

10

20

25

30

35

b)  -NR;580y-phenyl substitutedy zero (0) or one (1) Ry,

c) -CH,-SO,-phenyl substituted by zero (0) or one (1) Ryy 01

d) -CHy-S0,-het; -

wherein het is a 5-, 6- or 7-membered saturﬁéd or unsaturated ring

containing from one (1) to three (3) heteroatoms selected from the group consisting
of nitrogen, oxygen and sulfur; and including any bicyclic group in which any of the
above heterocyclic rings is fused to a benzene ring or another heterocycle;
substituted by zero (o) or one (1) Ry;

wherein R, is

a) -CHg,

b) -CN,

c) -OH,

d) -C(0)OCoHg,

e) -CF,,

)  -NHpor

g -C(0)-NH,;
wherein Ry, is

a) -CN,

b) -F,

c) -OH, or

d)  -NO,
wherein R,, is

a) -H, or

b) -CHg;

or a pharmaceutically acceptable salt thereof,
The present invention more particularly provides:
A compound of the formula I
wherein R, is H;
wherein R, is

a) Cg-Cg alkyl,

b)  phenyl(CHy),-, or

c) MSOzNH’(CHz)z';
or wherein R; and R, taken together are a double bond;
wherein Rg is the moiety of formula X
wherein R, is

a) phenyl,
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b) het,

c) cyclopropyl,
d) HgC-[O(CHy)ols-,

e) het-SO,NH-,
ﬂ Bl'-,
g  Ng,or

h)  HOGS(CH,)o-N(CHg)-C(O)>(CHy)¢-C(O)-NH-;
wherein Ry is -H;
wherein Rg is
a)  R(CHy, -CHRg)-,
b)  HyC-[O(CH,)olp-CH,-,
¢) - Cg-Cgalkyl,
d)  phenyl(CHy),-,
e)  het-SO,NH-(CH,),-,
f)  (HOCH,)4C-NH-C(O)-NH-(CH,)g-,
g  (HOHCXH,N)CH-(CH,)o-C(0)-NH-(CH,)s-,
h) piperazin-1-yl-C(O)-NH-(CH,)g, or |
) HOgS(CHy)y-N(CHg)-C(0)<(CH,)g-C(0)-NH-CH,)g;
wherein n is zero (0), one (1) or two (2);
wherein R, is
a)  cyclopropyl,
b)  CHg-CHy,or
¢c)  tbutyl
wherein Rg is
a) -CHy,-CHg, or
b)  -CHy-cyclopropyl;
wherein Ry is
a)  -NR;5SO,-het,
b)  -NR;ySO,-phenyl substituted by zero (0) or one (1) R,
c) -CH5-SO,-phenyl substituted by zero (0) or one (1) Ry,, 0r
d). -CHy-SOy-het; -
wherein het is a 5-, 6- or 7-membered saturated or unsaturated ring

containing from one (1) to three (3) heteroatoms selected from the group consisting
of nitrogen, oxygen and sulfur; and including any bicyclic group in which any of the
above heterocyclic rings is fused to a benzene ring or another heterocycle;
substituted by zero (o) or one (1) Ryq; :

16



WO 95/30670 PCT/US95/0%219
wherein R, is e
a) -ﬁi—I3, | |
b) -CN,
X c) -OH, or
5 d) -C(0)OC,Hyg;
wherein R, is
a) -CN,
b) -F,
c) -OH, or
10 d) -NOo;
wherein Ry, is
a) -H, or
b) -CHg;
or a pharmaceutically acceptable salt thereof.
15 The present invention provides for such compounds wherein het is the

following, substituted by zero (0) or one (1) Ryp»

a) 2-pyridinyl,
b) imidazol-2-yl,
c) imidazol-4-yl,

20 _ d) benzimidazol-2-yl,
e) quinolin-8-y1,
D quinolin-2-yl,
g  pyrimidin-2-yl,
h) quinazolin-2-yl,

25 i)  purin-6yl,
h); thiazol-2-yl,
k) thiazol-4-yl,
1)) 2-pyrazolyl,
m)  2-pyrazinyl, |

30 n) tetrahydropyran-4-yl, or
o) tetrahydropyran-3-yl.

Also more particularly, the present invention provides for the compound of

the formula I
wherein R, is H-;
35 wherein R, is
a) HyC-(CHy)o-,
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b) phenyl-(CHo),-,

c) (CHg)oCH-CH,, or

d) pentyl;
or wherein R, and R, taken together are a double bond;
wherein Rg is the moiety of formula X -
wherein R, is

a)  phenyl,

b) het,

¢)  cyclopropyl,

d)  HgC-{O(CHp)lo-,

e) het-SO,NH-,

f Br-,

8 Ng,or

h) HOgS(CHg)o-N(CHg)-C(0)-(CH,)g-C(0)-NH-;
wherein Ry is -H;
wherein Ry is

a) R4(CH,),-CHRg)-,

b) HgC-[O(CHy)5l5-CHo-,

c) H3C-(CH2)2°9

d)  phenyl(CHy)o-,

e) (CHg),CH-CH,-, or

f)  pentyl;

| wherein n is zero (0), one (1) or two (2);

wherein R, is
a) cyclopropyl, or
b)  CHyCHy;
wherein Rq is
a) -CH,-CHg, or
b)  -CHgy-cyclopropyl;
wherein Ry is |
a)  -NHSOu-het, or
b)  -NHSO,-phenyl substituted by zero (0) or one (1) Ryy;
wherein het is the following, substituted by zero (0) or one (1) R,
a)  2-pyridinyl,
b)  imidazol-2-yl,
c) imidazol-4-yl,

-18-
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d) quinolin-8-yl,
e) tetrahydropyran-4-yl,
b tetrahydropyran-3-yl, or
g benzimidazol-2-yl;
5 wherein R, is
a) -CH3;
wherein R, is
a) -CN,
b) -For
10 c) -NO,;
or a pharmaceutically acceptable salt thereof.
formula VI
wherein R, is
15 a) HgyC-(CHg)o-,
b) phenyl-(CHy)o-,
c) (CHg)oCH-CH,-, or
d) pentyl;
wherein Ry is the moiety of formula X
20 wherein Rg is
a) H3C-(CH,)y-,
b) phenyl-(CHo)o-,
c) (CH3)oCH-CHo-, or
d)  pentyl;
25 wherein R, is
a) CH3-CH,-, or
b)  cyclopropyl;
wherein Ry is
a)
30 b) -NHSOq-het;
a) imidazol-4-yl, or
-~ b) quinolin-8-yl;
wherein Ry, is -CHg;
35 wherein Ry, is
a) -CN, or

PCT/US95/05219

Most particularly, the present invention provides for the compound of the

-NHSO,-phenyl substituted by one (1) R,,, or

wherein het is the following, substituted by zero (0) or one (1) Ry,
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b) -F.
Also, most particularly, the present invention provides for the cbmpound of
the formula VII _ :
wherein Rg is the moiety of formula X

5  whereinR,is
a) phenyl,
b) het,

c) cyclopropyl,
d)  HgC-{O(CHyl,

10 e) het-SO,NH-,
f) Br's
8) | N3'9 or o

h)  HOgS(CHy)y-N(CHg)-C(O(CHyp)g-C(O)-NH-;
) wherein Rg is
15 a) Ry {(CHp, -CHRg):-, or

_ b) . Hac-[O(CH2)2]2-CH'2-;
wherein R, is cyclopropyl;

wherein Ry is
a)  -CHyCHy, or
20 b)  -CH,-cyclopropyl;
wherein Ry is
' a) -NHSOo-het, or
b) -NHSO,-phenyl substituted by one (1) Ry,;
wherein n is zero (0), one (1) or two (2);
25 wherein het is the following, substituted by zero (0) or one (1) Ry,
a) imidazol-4-yl,
b) imidazol-2-yl,
c) quinolin-8-yl,
d) tetrahydropyran-3-yl,
30 e tetrahydropyran-4-yl,
) 2-pyridinyl, or
g) benzimidazol-2-yl;
wherein R, is -CHg;
wherein R,, is
35 a) -NO,,
b) -F,or
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c) -CN;
or a pharmaceutically acceptable salt thereof::
The present invention also provides:
A compound of the formula II
wherein R;, and Ry, taken together are
a) the moiety of formula III, or
b) the moiety of formula IV:
wherein p is four (4);
wherein R, is -H;
wherein R, is
a) H-,
b) CHgO-, or
c) CHgO-[(CHy)50l3-;
wherein R is the moiety of formula V
wherein R, is
a) cyclopropyl, or
b) -CH,-CH(CHg)o;
wherein Ry is
a) -NRgSO,-phenyl substituted by zero (0) or one (1) Rg,
b) -NRgSO0y-het,
c) -CHy-805-phenyl substituted by zero (0) or one (1) Rg, or
d) -CHy-SOq-het;
wherein Rg is

a) -CN,

b) -F,

c) -CHg,

d) -COOH, or
e) -OH;

wherein het is a 5-, 6- or 7-membered saturated or unsaturated ring
containing from one (1) to three (3) heteroatoms selected from the group consisting
of nitrogen, oxygen and sulfur; and including any bicyclic group in which any of the
above heterocyclic rings is fused to a benzene ring or another heterocycle;
substituted by zero (0), one (1) or two (2) Ry;
wherein Ry is
a) -CHg,
b) -CN,

21-



WO 95/30670

10

15

20

25

30

35

c) ‘C(O)OC2H5, or

d) -OH;
wherein Ry is
a) -H,

b) -(CHy)9-CHg,
c) -CHz-éycIOpropyl, or
d) -CHy-phenyl;
wherein Rg is
a) -H, or
- b) -CH3;
or a pharmaceutically acceptable salt thereof.

The present invent_ion provides for such compounds wherein het is the

following, substituted by zero (0) or one (1) R,
a) 2-pyridinyl,
b) imidazol-2-yl,
c) imidazol-4-yl,
d) benzimidazol-2-yl,
e) quinolin-8-yl,
) quinolin-2-yl,
g pyrimidin-2-yl,
h) quinazolin-2-y1,
)  purinéyl,
h), thiazol-2-yl,
k) - thiazol-4-yl,
)  2-pyrazolyl,
m)  2-pyrazinyl,
n) tetrahydropyran-4-yl, or
o) tetrahydropyran-3-yl.

More particularly, the present invention provides for the compound of the

formula II
wherein R,, and Ry, taken together are
a) the moiety of formula III, or
b)  the moiety of formula IV;
wherein p is four (4);
wherein R, is -H;
wherein R, is

22
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a) CH30-, or
b) CHgO[(CH)90l3-;
wherein Rg is the moiety of formula V
. wherein Ry is
5 a) cyclopropyl, or
b) -CH,-CH(CHg);
wherein Ry is
a) -NRgSO,-phenyl substituted by zero (0) or one (1) R,
b) -NRgSOo-het,
10 c) -CHy-SO,-phenyl substituted by zero (0) or one (1) Ry, or
d) -CHy-8O0q-het;

wherein Rg is

a) -CN,
b) -F,

15 c) -CHg, or
d) -COOH;

wherein het is the following, substituted by zero (0) or one (1) R,,
a) imidazol-4-yl,
b) quinolin-8-yl,
20 c) 2-pyridinyl, or
d)  4-pyridinyl;
wherein R, is -CHg;
wherein Ry is

a) -H, or
25 b) ~(CHy)5-CHg;

wherein Ry is
a) -H, or
b) -CHg;

or a pharmaceutically acceptable salt thereof.

80 Most particularly, the present invention provides for the compound of the
formula VIII

wherein R4 is the moiety of formula V
wherein R, is
a)  cyclopropyl,
35 b) -CH,-CH(CHg),;
wherein Ry is
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a) -NRgSO,-phenyl substituted by zero (0) or one (1) Rg,
b) -NRSOs-het, or
c) -CHy-S04-phenyl;
wherein Rg is
a) -CN, or
b) -F; .
wherein het is the following, substituted by zero (0) or one (1) R4,
a) 2-pyridinyl, '
b)  4-pyridinyl, or
c) imidazol-4-yl;
wherein R, is -CHg;
wherein Rg is
a) -H, or
b) «(CHo)o-CHg;
wherein Ry is
a) -H, or
b) -CHg;
or a pharmaceutically acceptable salt thereof.
Also, most particularly, the present invention provides for the compound of
the formula IX
wherein R, is H-:
wherein R, is
a) CH40-, or
b)  CHg0-[(CHy),0lg-
wherein Rg is the moiety of formula V
wherein R, is cyclopropyl;
wherein Ry is -NHSOq-het;
wherein het is the following, substituted by zero (0) or one (1) R,,
' a) imidazol-4-yl,
b)  2-pyridinyl, or
c) quinolin-8-yl;
‘wherein R, is -CHg.
The present invention also provides for the compound of the formula VI |
wherein R, is
a) HgC-CHy-,
b) HgC-(CHog)o-,
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c) cyclopropyl-(CHy)o-,
d) F-phenyl-(CH,),-,
e) het-SO,NH-phenyl-,
i f) (HgC)oHC-CH,,
5 g  phenyl(CHy),-, or
h) FgC-(CHy)o-;
wherein Rg is the moiety of formula X
wherein Rg is
a) H,yC-CH,-,
10 b) H4C-(CHg)y-,
c) cyclopropyl-(CHg)o-,
d) F-phenyl-(CHg)o-,
e) het-SO,NH-phenyl,
D (H4C)oHC-CH,,
15 g phenyl-(CHy)y-, or
h) F30’(CH2)2';
wherein R, is
a) HgyC-CHo-,
b) t-butyl, or
20 c) cyclopropyl
wherein Rq is
a) -NHSO,-het, or _
b) -NHSOg-phenyl substituted by one (1) Ry;;
wherein het is the following, substituted by zero (0) or one (1) Ryp
25 a) imidazol-4-yl,
b) 2-pyridinyl, or
c) quinolin-8-yl;

wherein R, is,
a) -CHg,
30 b) -CN,
c) -CFg,
d) -NH,, or
e) -C(0)-NH,;
wherein R,, is CN.
35 The present invention also provides:
A compound of the formula XI
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wherein R, is -(CHz)p-CH(Rz)-(CHz)o-Arl;
wherein R, is

a) -C4-Cg alkyl, or

b) -(CHz)q-cycloalkyl;
wherein Ar, is _

a) phenyl substituted by zero (0) or one (1) Ry, or

b) phenyl substituted by -meta-NHSO,Ar,;
wherein Ar, is

a) phenyl substituted by zero (0) or one (1) Rg, or

b)  het; Lo
wherein het is a 5-, 6- or 7-membered saturated or unsaturated ring containing from
one (1) to three (3) heteroatoms selected from the group consisting of nitrogen,
oxygen and sulfur; and including any bicyclic group in which any of the above
keterocyclic rings is fused to a benzene ring or another heterocycle; substituted by
zero (0) or one (1) R,;

wherein Rg is

a) - -CN,

b) -F,

c) -OH, or

d) -NOy;
wherein R, is

a) -CHg,

b) -CN,

¢) -OH,

d) -C(0)OCoHg,

e) -CFg, or

f) -NH,;

wherein n is zero (0) to eight (8), inclusive;
wherein o is zero (0) to three (3), inclusive;
wherein p is zero (0) to three (8), inclusive;
wherein q is zero (0) to three (38), inclusive; or
a pharmaceutically acceptable salt thereof.
More particularly, the présent invention provides:
. The compound wherein R, is -CH(Ry)-Ary;
wherein R, is '
a) -CH,-CHg, or
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b) -t-butyl;
wherein Ar, is phenyl substituted by -meta-NHSOgAr,;
wherein Ar, is 2-pyridinyl substituted by one (1) Ry

wherein R, is é{
5 a) -CN, or

wherein n is two (2) to four (4) inclusive.
The present invention also provides:
A process for producing a compound of the formula W-10
10 wherein R, is
a) n-propyl, or
b) phenethyl;
which comprises the steps of:
a) tredting a compound of the formula W-9
15 wherein X, is as defined above, with TiCl;
b)  treating the product of step @) with an amine base; and
c) reacting the product of step b) with 4-heptanone or
propylphenethylketone to yield the compound of formula W-10;
The process which further comprises the steps of:
20 d) treating the compound of formula W-10 with sodium hydride or
potassium t-butoxide to obtain a compound of formula W-11
wherein R, is
a)  n-propylor -
b) phenethyl;
25 e) hydrogenating the compound of formula W-11 to obtain the compound
of formula W-12
wherein R; is as defined above;
) treating the compound of formula W-12 with a sulfony! chloride of
formula D-7 '
30 wherein R, is 5-trifluoromethyl-2-pyridinyl, in an organic solvent in the presence of
an organic base to obtain a compound of the formula W-13
wherein R, is as defined above.
The present invention also provides:
A process for producing a compound of the formula X-10
85 wherein R, is
a) n-propyl, or
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b) phenethyl;
which comprises the steps of: _

a)  treating a compound of the formula X-9
wherein X, is as defined above, with TiCl;

b) treating the product of step a) with an amine base; and

c) . reacting the produét of step b) with 4-heptanone or
propyiphenethylketone to yield the compound of formala X-10;

The process which further comprises the steps of:

d)  treating the compound of formula X-10 with sodium hydride or
potassium t-butoxide to obtain a compound of formula X-11
wherein R, is | |

a) n-propyl, or

b) phenethyl; o

e) hydrogenating the compound of formula X-11 to obtain a compound of
formula X-12 | |
wherein R, is as defined above;

f)  treating the compound of formula X-12 with a sulfonyl chloride of
formula D-7 .
wherein R, is 5-trifluoromethyl-2-pyridinyl, in an organic solvent in the presence of
an organic base to obtain a compound of the formula X-13
wherein R, is as defined above.

The present invention also provides:

A process for producing a compound of the formula GGG-10

wherein R, is

a) n-propyl, or

b)  phenethyl;
which comprises the steps of:

a) treating a compound of the formula GGG-8
wherein X, is as defined above, with TiCl,;

b) treating the product of step a) with an amine base; and

¢)  reacting the product of step b) with 4-heptanone or 1-phenyl-3-
hexanone to yield the compound of formula GGG-10.

The process which further comprises the steps of:

d) treating the compound of formula GGG-10 with sodium hydride or
potassium t-butoxide to obtain a compound of formula GGG-11
wherein R, is '
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a) n-propyl, or . -« :

b) phenethyl;

e) hydrogenating the compound of formula GGG-11 to obtain a compound
of formula GGG-12
wherein R, is as defined above;

) treating the compound of formula GGG-12 with a sulfonyl chloride of
formula D-7
wherein R, is

a) 5-trifluoromethyl-2-pyridinyl, or

b) 5-cyano-2-pyridinyl, in an organic solvent in the presence of an organic
base to obtain a compound of the formula GGG-13A
wherein R, is as defined above. :

A process for producing a compound of the formula HHH-10
wherein R, is

a) n-propyl, or

b) phenethyl;
which comprises the steps of:

a) treating a compound of the formula HHH-9
wherein X, is as defined above, with TiCl,;

b) treating the product of step a) with an amine base; and

c) reacting the product of step b) with 4-heptanone or 1-phenyl-3-
hexanone to yield the compound of formula HHH-10.

The process which further comprises the steps of:

d) treating the compound of formula HHH-10 with sodium hydride or
potassium t-butoxide to obtain a compound of formula HHH-11

wherein R, is
a) n-propyl, or
b) phenethyl;

e hydrogenating the compound of formula HHH-11 to obtain a
compound of formula HHH-12
wherein R, is as defined above;

f) treating the compound of formula HHH-12 mﬂ1 a sulfonyl chloride of
formula D-7
wherein R, is

a) 5-trifluoromethyl-2-pyridinyl, or

b) 5-cyano-2-pyridinyl, in an organic solvent in the presence of an organic
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base to obtain a compound of the formula HHH-13A
wherein R, is as defined above.
A process for producing a compound of the formula ITI-10
wherein R, is '
a) n-propyl, or
b) phenethyl;
which comprises the steps of:
a) treating a compound of the formula III-9
wherein X, is as defined above, with TiCl;
b) treating the product of step a) with an amine base; and
¢) - reacting the product of step b) with 4-heptanone or 1-phenyl-3-
hexanone to yield the compound of formula III-10. |
The process which further comprises the steps of:
d treating the compound of formula III-10 with sodium hydride or
potassium t-butoxide to obtain a compound of formula III-11
wherein R, is ' |
a) n-propyl, or
b) phenethyl,

e) hydrogenating the compound of formula III-11 to obtain a compound of

formula III-12
wherein R, is as defined above;
) treating the compound of formula III-12 with a sulfonyl chloride of
formula D-7 |
wherein R, is
'a)  5-trifluoromethyl-2-pyridinyl, or

b) 5-cyano-2-pyridinyl, in an organic solvent in the presence of an organic

base to obtain a compound of the formula III-18A
wherein R, is as defined above.
A process for producing a compound of the formula JJJ-10
wherein R, is
a) n-propyl, or
b) phenethyl;
which comprises the steps of:
a) treating a compound of the formula JJJ-9
wherein X, is as defined above, with TiCl;
b) treating the product of step a) with an amine base; and

-80-



WQ 95/30670 . PCT/US95//7219

10

15

20

30

35

c) reacting the product of step b) with 4—?_;_eptanone or 1-phenyl-3-
hexanone to yield the compound of formula JJJ-IO;T

The process which further comprises the steps of:

. d) treating the compound of formula JJJ-10 with sodium hydride or
potassium t-butoxide to obtain a compound of formula JJJ-11
wherein R, is '

a) n-propyl, or

b) phenethyl; _

e) hydrogenating the compound of formula JJJ-11 to obtain a compound
of formula JJdJ-12 . '
wherein R, is as defined above;

f treating the compound of formula JJJ-12 with a sulfonyl chloride of
formula D-7
wherein R, is

a) 5-trifluoromethyl-2-pyridinyl, or

b) 5-cyano-2-pyridinyl, in an organic solvent in the presence of an organic
base to obtain a compound of the formula JJJ-13A
wherein R, is as defined above.

The present invention most preferrably provides:

The compound of formula VI wherein R, is

a) HgC«(CHy)o-, or

b) phenyl-(CHo)o-;
wherein Ry is the moiety of formula X;
wherein Ry is

a) HgyC-(CHyp)o-, or

b) phenyl-(CHg)o-;
wherein Ry is

a)  HzC-CHy, or

b) t-butyl;
wherein Ry is -NHSOy-het;
wherein het is the following, substituted by one (1) Ryp

a) imidazol-4-yl, or

b)  2-pyridinyl;
wherein R, is,

a) -CHg,

b) -CN, or
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c) -CFg.

The compounds of the present invention are named according to the IUPAC
or CAS nomenclature system.

The carbon atoms content of various hydrocarbon-containing moieties is
indicated by a prefix designating the minimum and maximum number of carbon
atoms in the moiety, i.e., the prefix C;- C indicates a moiety of the integer "i" to the
integer "j" carbon atoms, inclusive. Thus, for example, C,-Cj alkyl refers to alkyl of
one to three carbon atoms, inclusive, or methyl, ethyl, propyl, and isopropyl, straight
and branched forms thereof.

Also, the carbon atom content of various hydrocarbon-containing moieties of
the present invention is indicated by a subscripted integer representing the number
of carbon and hydrogen atoms in the moiety, e.g., "C,Hy, " indicates a moiety of the
integer "n" carbon atoms, inclusive, and the integer "2n" hydrogen atoms, inclusive.
Thus, for example, "C,H, " wherein n is one to three carbon atoms, inclusive, and
two to six hydrogen atoms, inclusive, or methyl, ethyl, propyl and isopropyl, and all
isomeric, straight and branched forms thereof.

Examples of alkyl of one to nine carbon atoms, inclusive, are methyl, ethyl,
propyl, butyl, pentyl, hexyl, heptyl, octyl, and nonyl, and all isomeric forms thereof
and straight and branched forms thereof.

Examples of alkenyl of one to five carbon atoms, mclumve, are ethenyl,
propenyl, butenyl, pentenyl, all isomeric forms thereof, and stralght and branched
forms thereof.

By "halo" is meant the typical halogen atoms, such as fluorine, chlorine,
bromine, and iodine. |

The compounds of formula I and II of the present invention inhibit retroviral
proteinases and thus inhibit the replication of the virus. They are useful for
treating patients infected with human immunodeficiency virus (HIV) which results
in acquired immunodeficiency syndrome (AIDS) and related diseases.

More particularly, the compounds of the present invention are useful as novel
human retroviral protease inhibitors. Therefore, the compounds inhibit retroviral
proteases and thus inhibit the replication of the virus. They are useful for treating
human patients infected with a human retrovirus, such as human immunodeficiency
virus (strains of HIV-1 or HIV-2) or human T-cell leukemia viruses (HTLV-I or
HTLV-II) which results in acquired immunodeficiency syndrome (AIDS) and/or
related diseases. _

The capsid and replicative enzymes (i.e. protease, reverse transcriptase,
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integrase) of retroviruses are translated from the vifal gag and pol genes as
polyproteins that are further processed by the viral protease (PR) to the mature
proteins found in the viral capsid and necessary for viral functions and replication.
If the PR is absent or nonfunctional, the virus cannot replicate. The retroviral PR,
such as HIV-1 PR, has been found to be an aspartic protease with active site
characteristics similar to those exhibited by the more complex aspartic protease,

The term human retrovirus (HRV) includes human immunodeficiency virus
type I, human immunodeficiency virus type II, or strains thereof, as well as human
T cell leukemia virus 1 and 2 (HTLV-1 and HTLV-2) or strains apparent to one

- gkilled in the art, which belong to the same or related viral families and which
_create similar physiological effects in humans as various human retroviruses.

Patients to be treated would be those individuals: 1) infected with one or
mnore strains of a human retrovirus as determined by the presence of either
measurable viral antibody or antigen in the serum and 2) in the case of HIV, having
either an asymptomatic HIV infection or a symptomatic AIDS defining infection
such as i) disseminated histoplasmosis, ii) isopsoriasis, iii) bronchial and pulmonary
candidiasis including pneumocystic pneumonia iv) non-Hodgkin’s lymphoma or v)
Kaposi’s sarcoma and being less than sixty years old; or having an absolute CD4+
lymphocyte count of less than 500/mm3 in the peripheral blood. Treatment would
consist of maintaining an inhibitory level of the compound used according to this in-
vention in the patient at all times and would continue until the occurrence of a
second symptomatic AIDS defining infection indicates alternate therapy is needed.

More specifically, an example of one such human retrovirus is the human
immunodeficiency virus (HIV, also known as HTLV-III or LAV) which has been
recognized as the causative agent in human acquired immunodeficiency syndrome
(AIDS), P. Duesberg, Proc. Natl. Acad. Sci. USA, 86:755 (1989). HIV contains a
retro viral encoded protease, HIV-I protease, that cleaves the fusion polypeptides
into the functional proteins of the mature viral particle, E.P. Lillehoj, et al., J.
Virology, 62:3053 (1988); C. Debuck, et al., Proc. Natl. Acad. Sci., 84:8903 (1987).
This enzyme, HIV-I protease, has been classified as an aspartyl protease and has a
demonstrated homology to other aspartyl proteases such as renin, L.H. Pear}, et al.,
Nature 329:351 (1987); 1. Katoh, et al., Nature 829:654 (1987). Inhibition of HIV-I
protease blocks the replication of HIV and thus is useful in the treatment of human
AIDS, E.D. Clerq, J. Med. Chem. 29:1561 (1986). Inhibitors of HIV-I protease are
useful in the treatment of HIV-infected individuals who are asymptomatic or
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symptomatic of AIDS.

Pepstatin A, a general inhibitor of aspartyl proteases, has been disclosed as
an inhibitor of HIV-I protease, S. Seelmeier, et al., Proc. Natl. Acad. Sci. USA,
85:6612 (1986). Other substrate derived inhibitors containing reduced bond
isosteres or statine at the scissle position have also been disclosed, M.L. Moore, et
al., Biochem. Biophys, Res. Commun. 159:420 (1989); 8. Billich, et al., J. Biol. Chem.
263: 17905 (1988); Sandoz, D.E. 3812-576-A.

Thus, the compounds of the present invention are useful for treating dxseases
caused by retroviruses, such as human acquu'ed mmunodeﬁcxency disease syndrome
(AIDS).

The compounds are also useful for treating non-human animals infected with
a retrovirus, such as cats infected with feline leukemia virus. Other viruses that
infect cats include, for example, feline infectious peritonitis virus, calicivirus, rabies
virus, feline immunodeﬁciency virus, feline parvovirus (panleukopenia virus), and
feline chlamydia. Exact dosages, forms and modes of administration of the
compounds of the present invention to non-human animals would be apparent to one
of ordinary skill in the art, such as a veterinarian.

The compounds of formula I and II of the present invention are prepared as
described in the Charts, Preparations and Examples below, or are prepared by
methods analogous thereto, which are readily known and available to one of
ordinary skill in the art of organic synthesis.

CHART A

Nitration of the cyclopropylphenyl ketone of formula A-1, which is
commercially available, with fuming nitric acid at -40 °C produces a ca. 2:1 mixture
of isomers. The desired m-nitro compound of formula A-2 is easily separated from
the crude mixture by recrystallization from methanol. Catalytic hydrogenation of
the cyclopropyl-(3-nitrophenyl)methanone of formula A-2 with 10% platinum on
carbon in methanol gives the aniline of formula A-3. The aniline is then coupled
with benzenesulfonyl chloride using pyridine in methylene cliloride to give the
sulfonamide derivative of formula A-4. Reduction of the ketone with sodium
borohydride in tetrahydrofuran and ethanol then produces the carbinol of formula A-
b.

The dianion of the cyclooctylpyranone of formula A-6, prepared as described
in Chart B, is formed using lithium diisopropyl amide in tetrahydrofuran at 0 °C,
and then alkylated with iodopropane to give the 10-propyl-cyclooctylpyranone of
formula A-7. The cyclooctylpyranone of formula A-7 and the carbinol of the formula
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A-5 are then coupleinsing p-toluenesulfonic acid i_ri;i,methylene chloride to give the
sulfonamide derivative of formula A-8. ..
CHART B
The commercially available amine of the formula B-1 is protected using
benzyl chloroformate and sodium bicarbonate in THF/water solution to give the
compound of formula B-2. The aldehyde of formula B-2 is then reacted with a
Grignard reagent to give the secondary alcohol of formula B-3, wherein, e.g., R, is
isobutyl. The known cyclooctylpyranone of formula B-4 is prepared by acylation of
the trimethylsilyl enol ether of cyclooctanone with malonyl dichloride as described in
R. Effenberger, T. Ziegler, K.-H. Schonwalder, T. Kesmarszky, B. Bauer Chem. Ber.
119:3394-3404 (1986). The alcohol of formula B-3 is then used to alkylate the
cyclooctylpyranone of formula B-4 in refluxing toluene and p-toluenesulfonic acid to
obtain the compound of the formula B-5, wherein, e.g., R, is isobutyl. At this point,
the enantiomers of formula B-5 are separated using a chiral HPLC column. The
benzyloxy protecting group is then cleaved using 10% Pd/C in cyclohexene to give
the amine of formula B-6, wherein, e.g., R, is isobutyl, which is reacted with aryl
sulfonyl chlorides to give the compounds of the formula B-7, wherein, e.g., R, is
isobutyl and R, is 1-methylimidazole.
| CHART C
8-Bromobenzyl alcohol of formula C-1, which is commercially available, in
tetrahydrofuran is treated with methyllithium, n-butyllithium and
cyclpropanecarboxaldehyde in sequence at -78°C. The resulting solution is gradually
warmed to room temperature and then heated at reflux affording the alcohol of
formula C-2. The resulting alcohol, in dichloromethane, in the presence of molecular
sieves, is treated with 4-hydroxy-5,6,7,8,9,10-hexahydrocycloocta[blpyran-2-one of
formula C-8, prepared as described in Chart B, and p-toluenesulfonic acid. The
solution is heated at reflux to afford the alcohol of formula C-3. The benzyl alcohol
is treated with carbon tetrabromide and triphenylphosphine in dichloromethane at
0°C to afford compounds of formula C-4 and C-5 as an inseparable mixture after an
aqueous brine workup. The mixture is then treated with any thiol (e.g., thiophenol)
and an organic base and heated at reflux to afford sulfides of the formula C-6.
Finally treatment of the compounds of the formula C-6 with oxone in a mixture of
tetrahydrofuran, methanol and water gives sulfones of formula C-7.
. CHART D
This chart describes a generic procedure for the preparation of C-3a branched
5,6-dihydropyrones via aluminum chloride (AlClg) mediated condensation with 8-
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nitrobenzaldehyde. Thus, the AlCl4 catalyzed reaction of the compound of formula
D-1, prepared as described below in the Preparations, (e.g., wherein R, is phenethyl
or propyl; R, is phenethyl or propyl) with 3-nitrobenzaldehyde (formula D-2), which
is commercially availablé, provides compounds of formula D-3 (e.g., wherein R, is
phenethyl or propyl; R, is phenethyl or propyl). Subsequent reaction with trialkyl
aluminums or Grignard reagents in the presence of cuprous bromide-dimethylsulfide
complex (CuBr-Me,S) provides compounds of formula D-4 (e.g., wherein R, is
phenethyl or propyl; R, is phenethyl or propyl Rg is ethyl or cyclopropyl). Transfer

hydrogenation with Pd/C and ammonium formate provides compounds of formula D-

5 (e.g., wherein R, is phenethyl or propyl; Ry is phenethyl or propyl; Rg is ethyl or
cyclopropyl). Treatment of the compound of formula D-5 with sulfonyl chlorides of
formula D-7, wherein R, is defined below, and pyridine in methylene chloride
(CH,Cly) provides compounds of formula D-6 (e.g., wherein R, is phenethyl or
propyl; R, is phenethyl or propyl; Rg is ethyl or cyclopropyl; R, is 4-cyanophenyl, 4-
fluorophenyl, l-inethylimidazol-nl-yl,-quinolin-s-yl, 2-pyridyl, 4-cyano-2-pyridyl,
quinolin-2-yl, 2-hydroxyphenyl, 2-pyrimidyl, 2-quinazoline, 7H-purin-6-yl, 1H-
imidazol-2-yl, 1H-benzimidazol-2-yl or thiazol-2-yl).

CHART E

Treatment of commercially available 4-hydroxy-6-methyl-2-pyrone of formula
E-1 with three equivalents of lithium diisopropylamide in tetrahydrofuran and
hexamethylphosphoramide is followed by bromomethylcyclopropane to afford the
compound of formula E-2. Reaction between the compound of formula E-2 and the
compound of formula F-5, prepared as described in Chart F, in benzene with
p-toluenesulfonic acid catalyst in the presence of molecular sieves affords the
compound of formula E-8. Hydrogenolysis of the compound of formula E-3 in
methanol with hydrogen and palladium on charcoal gives the free amine of formula
E-4. Treatment of the compound of formula E-4 with two equivalents of pyridine in
dichloromethane followed by one equivalent of 4-fluorobenzenesulfonyl chioride gives
the compound of formula E-5 (wherein, e.g., R is 4-fluorophenyl) which is the
compound: N-(3-(cyclopropyl-[6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-hydroxy-
2-oxo0-2H-pyran-3-yl}-methyl}-phenyl)-4-fluoro-benzenesulfonamide.

Under similar conditions, compounds of general formula E-5 are obtained by
reacting amine E-4 with alkyl, aryl and heteroaryl sulfonyl chlorides in the presence
of pyridine to give compounds of formula E-5 wherein R is alkyl, aryl or heteroaryl.
Also, for example, the enantiomers of the compound of formula E-9 are separated
chromatographically by chiral HPLC to give compounds of formula E-10 and E-11.
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Additional final comiiqunds of the present mventfﬁﬁ»of formula E-6, E-7, E-8, and E-
12 - E-16 are prépared using similar conditions.
CHART F
Nitration of commercially available cyclopropyl phenyl ketone of formula F-1
with fuming nitric acid affords the compound of formula F-2. Reduction of the
compound of formula F-2 in methanol with hydrogen catalyzed by platinum on
carbon gives the amine of formula F-3. The compound of formula F-3 is treated with
benzylchloroformate and diisopropylethylamine in dichloromethane to give the
compound of formula F-4. Reduction of the compound of formula F-4 with sodium
borohydride in tetrahydrofuran and ethanol gives the compound of formula F-5.
CHART G
The dianion of commercially available 4-hydroxy-6-methyl-2-pyrone of
formula G-0 is generated by deprotonation with two equivalents of lithium
diisopropylamide in tetrahydrofuran and hexamethylphosphoramide. Alkylation
with 2-(2-methoxy-ethoxy)-ethyl iodide, which is prepared from the commercially
available alcohol by standard procedures, gives the compound of formula G-1.
Reaction between the compound of formula G-1 and meta-benzyloxycarbonylamino-
phenyl cyclopropyl carbinol, the compound of formula F-5, prepared as described in
Chart F, in dichloromethane with p-toluenesulfonic acid catalyst in the presence of
molecular sieves gives the compound of formula G-2. Hydrogenolysis of the
compound of formula G-2 in ethanol with hydrogen and palladium on charcoal gives
the free amine of formula G-3. Treatment of the free amine of formula G-3 with two
equivalents of pyridine in dichloromethane followed by one equivalent of 1-
methylimidazole-4-sulfony! chloride gives the compound of formula G-4, which is the
compound: N-(3-{cyclopropyl-[4-hydroxy-6-(3-{2-methoxy-ethoxy}-propyl)-2-oxo-2H-
pyran-3-yl}-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide.
CHART H
Reaction between commercially available 4-hydroxy-6-methyl-2-pyrone of
formula H-0 and meta-benzyloxycarbonylaminophenyl cyclopropyl carbinol, the title
compound of formula F-5, prepared as described in Chart F, in dichloromethane with
p-toluenesulfonic acid catalyst in the presence of molecular sieves gives the
compound of formula H-1. Alkylation of trianion of the compound of formula H-1
generated from three equivalents of lithium diisopropylamide in tetrahydrofuran
with ethyl bromide affords the compound of formula H-2. Treatment of the
compound of formula H-2 with lithium diisopropylamide in tetrahydrofuran and 2-
(2-methoxy-ethoxy)-ethyl iodide gives the compound of formula H-3. Hydrogenolysis
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of the compound of formula H-3 in ethanol with hydrogen and palladium on charcoal
gives the free amine of formula H-4. Treatment of the free amine of formula H-4
with two equivalents of pyridine in dichloromethane followed by one equivalent of 1-
methylimidazole-4-sulfonyl chloride gives the compbund of formula H-5, which is the
compound: N-(3-{cyclopropyl-{6-(1-ethyl-3-(2-methoxy-ethoxy}-propyl)-4-hydroxy-2-
oxo-2H-pyran-3-yl}-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide. Under
similar conditions, compounds of the present invention are obtained by reacting the
amine of formula H-4 with alkyl, aryl and heteroaryl sulfonyl chlorides in the |
presence of pyridine to give additional sulfonamides of formula H-5.
' | CHARTI

Treatment of the compound of formula H-2, prepared as described in Chart
H, with three equivalents of lithium diisopropylamide in tetrahydrofuran and
ethylene oxide gives the compound of formula I-1. Reaction of the compound of
formula I-1 with triphenylphosphine and carbon tetrabromide in tetrahydrofuran
gives the compound of formula I-2. Treatment of the compound of formula I-2 with
sodium azide in aqueous ethanol gives the compound of formula I-3. Reaction of the
compound of formula I-3 with hydrogen and palladium on charcoal in ethanol gives
the compound of formula I-4. Treatment of the compound of formula 1-4 with
diisopropylethylamine in dichloromethane followed by 1-methylimidazole-4-sulfonyl
chloride gives the compound of formula I-5. Reaction of the compound of formula I-5
with ammonia in methanol gives the compound of formula I-6, which is the
compound: N-(3-{cyclopropyl-[6-(1-ethyl-8-{1-methyl-1H-imidazole-4-sulfonylamino}-
propyl)-4-hydroxy-2-oxo-2H-pyran-8-yl}-methyl}-phenyl)-1-methyl-1H-imidazole-4-
sulfonamide. ' ' '

CHART J : -

Hydrogenolysis of the compound of formula I-1, prepared as described in
Chart I, in ethanol with hydrogen and palladium on charcoal gives the compound of
formula J-1. ‘Treatment of the compound of formula J-1 with triphenylphosphine
and carbon tetrabromide in tetrahydrofuran gives the compound of formula J-2.
Reaction of the compound of formula J-2 with pyridine in dichloromethane followed
by 1-methylimidazole-4-sulfonyl chloride gives the compound of formula J-8, which is
the compound: N-(8-{[6-(8-bromo-1-ethyl-propyl)-4-hydroxy-2-oxo-2H-pyran-3-yl}-
cyclopropyl-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide. Treatment of the
compound of formula J-3 with sodium azide in aqueous ethanol gives the compound
of formula J-4, which is the compound: N-(3-{[6-(3-azido-1-ethyl-propyl)-4-hydmxy.2-
oxo-2H-pyran-3-yl]-cyclopropyl-methyl)-phenyl)-1-methyl-1H-imidazole-4-
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sulfonamide. Reaction of the compound of formul&ﬂut with hydrogen and palladium
on charcoal in ethanol gives the compound of formula J-5. Treatment of the
compound of formula J-5 with the triethylamine salt of suleptanic acid (Anderson,
B.D.; Conradi, R.A; Knuth, K.E.; J. Pharm. Sci. 74:365 (1985)) and 1,3-
diisopropylcarbodiimide gives the compound of formula J-6, which is the compound: '
N-(3-{cyclopropyl-{6-(1-ethyl-3-{N-[8-(methyl-{2-sulfoethyl}-amino)-1,8-dioxooctyl]-
amino-propyl})-4-hydroxy-2-oxo-2H-pyran-3-yl]-methyl}-phenyl)-1-methyl-1H-
imidazole-4-sulfonamide, sodium salt.
CHART K

The preparation of the compound of formula K-8, which is the compound: N-
(8-{Cyclopropyl-{6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-hydroxy-2-oxo-2H-pyran-
3-yl}-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide is shown in Chart K.
Reduction of commercially available tetrahydropyran-4-carboxylic acid of formula K-
1 with borane in tetrahydrofuran provides the compound of formula K-2. The
compound of formula K-2 is treated with p-toluenesulfonyl chloride to afford the
corresponding tosylate of formula K-3, which is converted to the iodide of formula K-
4 by treatment with potassium iodide in refluxing acetone. Alkylation of the dianion
of commercially available 4-hydroxy-6-methyl-2-pyrone of formula K-10 with ethyl
bromide in tetrahydrofuran and hexamethylphosphoric triamide gives the propyl
derivative of formula K-9. The compound of formula K-4 is used to alkylate the

. compound of formula K-9 at the 6u position, giving the compound of formula K-5.

The compound of formula K-5 is further alkylated at the 3 position, using carbinol of
formula F-5, prepared as described in Chart F, giving the compound of formula K-6.
Removal of the benzyloxycarbony! protecting group is accomplished using catalytic
transfer hydrogenation, giving the amine of formula K-7. Treatment of the amine of
formula K-7 with 1-methylimidazole-4-sulfonyl chloride in the presence of pyridine
provides the compound of formula K-8,
CHART L

As shown in Chart L, the dianion of commercially available 4-hydroxy-6-
methyl-2-pyrone of formula L-1 is generated by deprotonation with two equivalents
of lithium diisopropylamide in tetrahydrofuran and hexamethylphosphoramide.
Alkylation with benzyl bromide gives the compound of formula L-2, which is then
treated with two equivalents of lithium diisopropylamide in tetrahydrofuran and
hexamethylphosphoramide, followed by ethyl iodide to give the compound of formula
L-3. Reaction between the compound of formula L-2 and the compound of formula
F-5, prepared as described in Chart F, in benzene with p-toluenesulfonic acid
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catalyst in the presence of molecular sieves affords the compound of formula 1-4,
which is 3-[(3-benzyloxycarbonylaminophenyl)-cyclopropyl-methyl]l-6-(1-
ethylphenethyl)-4-hydroxy-2H-pyran-2-one. Hydrogenolysis of the compound of
formula L-4 in methanol using catalytic palladium on charcoal and ammonium
formate or hydrogen gas gives the free amine of formula L-5, which is 3-[(8-
aminophenyl)-cyclopropyl-methyl]-6-(1-ethylphenethyl)-4-hydroxy-2H-pyran-2-one.
Reacting the compound of formula L-5 and the appropriate sulfonyl chloride gives
the final compounds of the present invention. '
CHART M

As shown in Chart M, commercially available triethylene glycol monomethy!
ether is treated with p-toluenesulfonyl chloride and pyridine to provide the tosylate
of formula M-2, which is then used to alkylaté commercially available 2,4-
dihydroxyacetophenone to give the compound of formula M-3. Condensation with
diethyl carbonate yields the compound of formula M-4. Ring closure of the
compound of formula M-4 to the compound of formula M-5 is accomplished by
refluxing in acetic acid. The compound of formula M-5 is alkylated at the 3-positidn

using the carbinol of formula F-5, prepared as described in Chart F, and catalytic p-

toluenesulfonic acid to give the compound of formula M-6. Removal of the

‘benzyloxycarbony! protecting group is accomplished using catalytic transfer

hydrogenation, giving the amine of formula M-7. Treatment of the amine with 1-
methylimidazole-4-sulfonyl chloride in the presence of pyridine provides the final
compound of formula M-8, which is N-(8-{Cyclopropyl-[7-(2-(2-(2-methoxyethoxy)-
ethoxy)ethoxy)-4-hydroxycoumarin-3-yl}-methyl}-phenyl)-1-methyl-1H-imidazole-4-
sulfonamide. -
CHART N

Nitration of cyclopropylphenyl ketone of formula N-1, which is commercially
available, with fuming nitric acid at -40 °C produces a ca. 2:1 mixture of isomers.
The desired meta-nitro compound of formula N-2 is easily separated from the crude
mixture by recrystallization from methanol Catalytic hydrogenation of cyclopropyl-
(3-nitrophenyl)methanone of formula N-2 with 10% platinum on carbon in methanol
at 0 °C provides the aniline of formula N-3. The product is isolated by filtration and
concentration. The amino group is then protected using benzyl chloroformate and
diisopropylethylamine in methylene chloride to give the ketone of formula N-4. The
ketone is then reduced with sodium borohydride in 5:1 THF and ethanol to give the
alcohol of formula N-5. _ _

The compound of formula N-5 is then used to alkylate 4-hydroxy-5.6,7,8,9,10-
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hexahydrocyclooctafb]pyran-2-one, which is prepa‘i:éd as described in R. Effenberger,
T. Ziegler, K.-H. Schénzoalder, T. Kesmarsky, B. Bguer Chem. Ber. 119:3394-3404
(1986), to give the conipound of fdrmula N-6. The ﬁreferred conditions for this
alkylation reaction are p-toluene-sulfonic acid in refluxing methylene chloride with a
Soxhlet extractor containing molecular sieves. Finally, the compound of formula N-7
is obtained by cleaving the benzyl protective group in a transfer hydrogenation.
Best results for this reactions are achieved with 10% Pd/C in neat cyclohexene.
CHARTO

Treatment of the amine of formula O-1, prepared as described in Chart N,
with sulfonyl chlorides and a base such as pyridine in dichloromethane gives the
sulfonamides of formula O-2 whe_rein Rgp is, for example, 4-nitrophenyl. These
sulfonamides are further modified by standard literature procedures as is apparent
to those of ordinary skill in the art to give sulfonamides of formula O-3 wherein Rg;
is, for example, 4-aminophenyl and other functional groups that are not readily
available from readily available sulfonyl chlorides. For example, the nitro group of
N-{3-{cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-cycloocta[b]pyran-3-
yl)methyl]phenyl]-4-nitro-benzenésulfonamide is reduced by catalytic hydrogenation
in ethyl acetate with palladium on carbon to give the amine in 4-amino-N-[8-
(cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-cycloocta[b}pyran-3-
yDmethyllphenyl]-benzenesulfonamide. Also, the carboxylic acid of 3-[[[3-
[eyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-cyclooctafblpyran-3-
yDmethylphenylJamino]sulfonyll-benzoic acid is esterified with methanol and
catalytic sulfuric acid to give the methyl ester in 3-[[[3-[cyclopropyl(5,6,7,8,9,10-
hexahydro-4-hydroxy-2-oxo-2H-cycloocta[b]pyran-3-yl)methyl]phenyljamino}sulfonyl}-
benzoic acid, methyl ester. Sulfonamides of formula O-3 are also obtained from
compounds of formula O-2 by further elaboration of reactive functional groups. For
example, the amine of 3-amino-N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-
oxo-2H-cycloocta[b]pyran-3-yl)methyllphenyl)-benzenesulfonamide is reacted with
benzoyl chloride and a base such as pyridine to give the benzamide in N-[3-[[[3-
[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-cyclooctafblpyran-3-
yDmethyllphenyllamino]sulfonyl] henyll-benzamide. Using commonly available
sulfonyl chlorides, additional compounds of the present invention of formula II,
wherein Ryq and Ry is the moiety of formula IV, are prepared.

The sulfonyi chlorides used to make the conipounds of the present invention
are readily prepared by methods described in the literature by those skilled in the
art, as the following exampiles illustrate: Reaction of a suitable thiol with KHF in
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water/methanol with chlorine gas gives the sulfonyl fluoride (D.J. Brown, J.A.
Hoskins, Aust. J. Chem. 25:2641 (1972)) which is then converted into the desired
sulfonyl chloride (T. Norris, J. Chem. Soc., Perkin Trans. 1(11):1378 (Eng.) (1978)).
Oxidation of a suitable thiol with chlorine in water with ferric chloride (FeClg)
added gives the desired sulfonyl chloride (G. Pala, Ed. Sci. 13:461 (1958); W.J. Close,
J. Amer. Chem. Soc. 82:1182 (1960)). Reaction of the heteroaromatic compoﬁnd with
fuming sulfuric acid gives a hefe_roaromafic sulfonic acid followed by treatment with
phosphorous-oxychloride (POClg) and phosphorous chloride (PCly) gives the desired
sulfonyl chloride (V. Georgian, R.J. Harrison, L.L. Skaletzky, J. Org. Chem. 27:4571
(1962)). Reaction of a heteroaromatic compound with manganese dioxide (MnOj)
and sodium sulfite (Nazsoa) in water gives the des:red sulfonic acid followed by

treatment with POCls and PCl; gives the desired sulfonyl chlonde (N.A. Androva,

Izvest. 455 (1972); J.0. Morley, J. Chem. Comm. 88 (1976)) Treatment of the

appropriate heteroaromatic chloride with sodl_um sulfate and HCI in water gives the

desired sulfonic acid followed by treatment with POCl; and PCl; gives the desired
sulfonyl chloride (T.R. Norton, J. Amer. Chem. Soc. 68:1330 (1946)). Treatment of -
the appropriate hydroxy compound with N,N-dimethylthiocarbonyl chloride (M.S.
Newman, F.W. Hetzel, Org. Synth. Coll. Vol. IV:824 (1988); M.S. Newman, H.A.
Karnes, J. Org. Chem. 31:3980 (1966)) followed by treatment of the resulting thiol,
as described above, gives the desired su]fonyl chloride. Treatment of the
appropriately protected thlo-heteroaromatzc eompound with chlorine in acetic acid
gives the desired sulfonyl chloride (Can. J. Chem. 55: 421 (1977)). Using the _
literature procedures described above, the heteroa_romatlc sulfonyl chlorides of the
present invention are prepared. _ | :
CHARTP

The preferred procedure for the preparation of the heteroaryl sulfonamides of

formula P-2 is described in Chart P. Sulfonation of the amine of formula P-1,

~ prepared in Chart N, P-1 with various heteroarylsulfonyl chlorides of formula P-3

wherein R is, e.g., 2-pyridyl 4-pyridyl, &cyaﬂopyﬁdin-Q-yl 2-pyrazinyl, 2-
pyrimidinyl, 4,6-dimethylpyrimidin-2-yl, 4-methylpynm1dm-2—yl gives the
sulfonamides of formula P-2 wherein R is the corresponding substltuent
' CHART Q

Generated by sequential deprotonation with sodium hydride and n-butyl
lithium in tetrahydrofuran at 0 °C, the dianion of commercially available methyl
acetoacetate is reacted with ketone of formula Q-1, prepared as described in Chart S
(formula S-4). The resulting intermediate hydroxy-ester is cyclized with dilute
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aqueous hydroxide followed by aqueous hydrochlogg acid to give the compound of
formula Q-2. The compound of formula Q-2 is con&ensed with commercially available
3-nitrobenzaldehyde in tetrahydrofuran using aluminum trichloride as a catalyst
followed by reaction of the intermediate benzylidene_ adduct with triethyl aluminum
in the presence of copper bromide-dimethyl sulfide to provide the compound of
formula Q-3. Catalytic transfer hydrogenation with Pd/C and ammonium formate in
methanol affords the compound of formula Q-4. Treatment of the compound of
formula Q-4 with the appropriate sulfonyl chloride and pyridine in dichloromethane
provides the desired compound of formula Q-5 (ﬁherein, e.g., R; is 5-cyano-2-pyridyl
or 1-methylimidazol-4-yl).

CHART R

Catalytic hydrogenation of commercially available 3-nitro§ropiophenone of

formula R-1 affords the amine of formula R-2. The amine of formula R-2 is treated
with diisopropylethylamine and benzyl bromide to give the compound of formula R-
3. The dianion of methyl acetoacetate, generated by treatment of commercially
available methyl acetoacetate with sodium hydride and n-butyl lithium in
tetrahydrofuran at 0 °C, is reacted with the ketone of formula R-3. The intermediate -
hydroxy-ester is cyclized with dilute aqueous hydroxide followed by aqueous |
hydrochloric acid to give the compound of formula R-4. The compound of formula R-
4 is condensed with 3-nitrobenzaldehyde in tetrahydrofuran using aluminum
trichloride as a catalyst followed by reaction of the intermediate benzylidene adduct
with triethyl aluminum in the presence of copper bromide-dimethyl sulfide to
provide the compound of formula R-5. Catalytic hydrogenation with Pd/C affords the
diamine of formula R-6. Treatment of the compound of formula R-6 with the
appropriate sulfonyl chloride and pyridine in dichloromethane provides the desired
compound of formula R-7 (wherein, e.g., R, is 5-cyano-2-pyridyl or 1-methylimidazol-
4-yD).

CHART S

Commercially available 4-pentenoic acid of formula S-1 is coupled with N,0-

dimethylhydroxylamine using bis(2-cxo-8-oxazolidinyl)phosphinic chloride to afford
the amide of formula S-2. The amide of formula S-2 is reacted with 3-butenyl
magnesium bromide in tetrahydrofuran to give the ketone of formula S-8. The
ketone of formula S-3 is treated with zinc metal, cuprous chloride and
diiodomethane to provide the ketone of formula S5-4 (also formula Q-1, see Chart Q
above), |

CHART T
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The compound of formula T-2 (also formula D-1) (whose preparation is

specifically described in Chart D and Preparation 17 above from commercially

available methyl acetoacetate and 1-phenyl-3-hexaﬁone (formula T-1)) is condensed
with 8-nitrobenzaldehyde in tetrahydrofuran using aluminum trichloride as a
catalyst followed by reaction of the intermediate benzylidene adduct with ¢-
butylCu(CN)Znl, (the erganometalﬁc reagent derived from zinc metal, 2-iodo-2-
methyl-propane, copper cyamde and lithium chloride) to prov1de the compound of
formula T-3. (The preparatlon of the organometalhc reagent is further described i in
the text corresponding to Preparation J above). Catalytic transfer hydrogenation
with P&/C and ammonium formate in methanol affords the compound of formula T-
4. Treatment of the compound of formula T-4 with the appropriate sulfonyl chloride
and pyridine in dichloromethane provides the desired compound of formula T-5
(wherein, e.g., R, is 5-cyano-2-pyridyl or 1-methylimidazol—4-yl).
S CHART U

Commercially avmlable 4-ﬂuorohydrocmnamc acid of formula U-1 is coupled
with N, O-dlmethylhydroxylamne using diethyl cyanophosphonate to provide the
amide of formula U-2. Treatment of the amide with n-propylmagnesmx_n chloride

 yields the ketone of formula U-3. Condensation of the ketone with the dianion of

methyl acetoacetate, followed by hydrolysis of the intermediate ester and ring
closure, provides the dihydropyrone of formula U-4. Reaction of the dihydropyrone

 with the aldehyde of formula B-2, prepared as described in Chart B above, in the
~ presence of AlCl; provides the benzylidene compound of foz_muh U-5; subsequent

reaction with Grignard reagents or trialkyl aluminums in the presence of cuprous
bromde-dxmethyl sulﬁde complex affords compounds of formula U-6 (wherein, e.g.,
R, is ethyl, tert-butyl, or cyclopropyl) 'Removal of the benzyloxy-carbonyl (CBZ)
protecting group is accomplished using ammonium formate and palladium on
charcoal to give the amines of formula U-7 (wherein, e.g., R, is ethyl, tert-butyl, or
cyclopropyl). Treatment of the amines with sulfonyl chlorides and pyridine in

" methylene chloride provides the sulfonamides of formula U-8 (wherein, e.g., R, is

ethyl, tert-butyl, or cyclopropyl and R, is alkyl, aryl, or h'eteroaryl).
CHART V _
Commerclally available 4—ﬂuorobenzaldehyde of formula V-1 is condensed
with acetone, under basic conditions, to provide 1 5-Ble-(4-ﬂuorophenyl)-pentaf1 4-
dien-3-one of formula V-2. The dienone is reduced with magnesium in methanol to
provide the ketone of formula V-3. The ketone of formula V-3 is converted to

dihydropyrone products of formula V-8 using chemistry analogous to that described
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in Chart U for the sequence of reactions from U-3 to U-8.
CHART W+
Commerically available trans 2-pentenoi¢ abid of formual W-1 is converted to
the corresponding acid chloride using oxalyl chloride in methylene chloride to afford

the product of formula W-2. The lithium amide of formula W-3, readily available

from the treatment of commerically available (S)-(+)-4-phenyl-2-oxazolidinone with
n-butyl lithium in tetrahydrofuran at -78°C, is treated with the acid chloride of
formula W-2, to give the unsaturated amide of formula W-4. Addition of the amide
of formula W-4 to a tetrahydrofuran solution containing commerically available
CuBr/{CHg),S and 3-{bis(trimethylsilyl)amino]phenylmagnesium chioride at -20 °C
affords the compound of formula W-5 upon acid workup (Hruby et al., J. Org. Chem.,
58(26):7567 (1993)). Treatment of the aniline of formula W-5 with benzyl bromide
and sodium carbonate in a water/methylene chloride mixture at reflux; or, potassium

_ carbonate in refluxing acetonitrile, affords the compound of formula W-6. Treatment

of the amide of formula W-6 with TiCl, followed by an amine base in a solvent such
as methylene chloride at below -20°C, preferably at -78 °C, then addition of the 2-
methoxy-2-methyl-1,3-dioxoline of formula W-7 (prepared as described in Santry et
al., J. Am. Chem. Soc., 110(9):2910 (1988)) affords the compound of formula W-8.
Brief treatment of the compound of formula W-8 with a protic acid affords the B-
ketoamide of formula W-9. Further treatment of the compound of formula W-9 with
TiCl followed by an amine base, then 4-heptanone or propylphenethylketone,
affords the compound of formula W-10 wherein R, is n-propyl or phenethyl,
respectively. Treatment of the compound of formula W-10 with sodium hydride or
preferably potassium t-butoxide, in an ether solvent then affords the pyrone of
formula W-11. Hydrogenation of the compound of formula W-11 using, e.g., a Pd on
carbon as the catalyst, affords the compound of formula W-12. Finally, treatment of
the compound of formula W-12 with a sulfonyl chloride of formula D-7, wherein R
is 5-trifluoromethyl-2-pyridinyl, in an organic solvent, such as methylene chloride, in
the presence of an organic base, such as pyridiné,' provides the final compound of
formula W-13, wherein R, is n-propyl or phenethyl (when R, is phenethyl, it is a
pair of diastereomers). |
CHART X

The final (R) enantiomer of formula X-13, wherein R, is n-propyl or

phenethyl, is prepared according to the procedures of Chart W.
CHART Y
Acetyl chloride of formula Y-1 is added to the lithium amide of formula Y-2
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(also X-3), readily available from the treatment of commerically available (R)-(-)-4-
pheny1-2-oxazohd1none with n-butyl lithium in tetrahydrofuran at -78°C, to afford
the product of formula Y-8. The oompound of formula Y-8 is treated first with TiCl,
in methylene chloride below room temperature followed by the addition of a tertiary
5 amine base with subsequent addition of the aldehyde of formula Y-4 (aldehyde of the
formula Y-4 is readily available from the reaction of commerically available 3-
aminobenzaldelmyde with benzyl bromide and potassium or sodigm carbonate in
either acetonitrile or a water/methylene chloride mixture) to yield the compound of
formula Y-5. Addition of the amide of formula Y-5 to a tetrahydrofuran solution
10 containing commerically available CuBr/(CHg)oS and ethylmagnesium chloride at -
20°C affords the eoxllpound of formula Y-6. Alternatxvely, the commerically available
compound of formula Y-7 is treated with oxalyl chlonde to aﬁ'ord the compound of
formula Y-8. The compound of formula Y-8 is then added to a THF solution of the q
compound of formula Y-2 (also X-3), readily available from the treatment of
15 commerically available (R)--}4-phenyl-2-oxazolidinone with n-butyl lithium in
tetrahydrofuran at -78°C, to yield the compound of formula Y-9. Reduction of the
compound of formula Y-9 with iron metal in an alcohol/water mixture then affords
the compound of formula Y-10. Treatment of the compound of formula Y-10 with
benzyl bromide and potassium or sodium carbonate in either acetonitrile or
20 methylene chloride/water then affords the compound of formula Y-5 which, as
described above, is converted to the compound_of formula Y-6. The compound of
formula Y-6 is converted to final product as described for the conversion of the
compound of the formula W-6 to the compound of the formula W-13 (wherein R, is
propyl or phe:lethyl) in Chart W. | |
25 . | CHART Z
Preparation of the (3S) amide of formula Z-6 is accomplished in the same
manner as outlined in Chart Y above, except using the compound of formula Z-2
(also W-3). The oompound of the formula Z-6 is converted to final product as '
described for the conversion of the oompound of formula X-6 to the compound of the
30 formula X-13 (wherem R, is propyl or phenethy) in Chart Z.
| | CHART AA
Preparation of the 3(8), 6(S) Diastereomers AA-12 and AA-14: Addition of the
unsaturated amide of formula AA-1 (also Y-5) o a tetrahydrofuran solution
containing commerically available CuBr/(CHs)zs and ethylmagnesium chlaride at -
35 20 °C affords the compound of formula AA-2 (same as Y-6). Reduction of the
compound of formula AA-2 with a metal hydride (sodium borohydride, lithium
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aluminum hydride) affords the compound of fonmgla AA-3. Oxidation of the
compound of formula AA-3 (Swern oxidation) aﬁ‘ords the aldehyde of formula AA-4
which is treated w1th trimethylsilylcyanide to yield the trimethylsilyl protected
cyanohydrin of formula AA-5. Alternatively, the compound of formula AA-2 is
treated with trimethyl aluminum followed by N-methyl-O-methyl hydroxyl amine to
yield the amide of formula AA-6 which is treated with lithium aluminum hydride to
yield the aldehyde of formula AA-4. The trimethylsilyl cyanohydrin of formula AA-5
is reacted with a strong base (e.g. n-butyl lithium) followed by the addition of chiral
epoxide of formula AA-7 (also BB-12; the synthesis of which is described in Chart
BB) to yield the compound of formula AA-8. The compound of formula AA-8 is
dissolved in methylene chloride and cooled to -78°C and TiCly is added followed by a
tertiary amine base. To that solution is added trimethylorthoformate followed by
additional TiCl,; which yields the compound of formula AA-9. Treatment of the
compound of formula AA-9 with base followed by trimethylsilyl chloride, then

| treatment with an oxidizing agent (ozone), followed by treatment with tetrabutyl

ammoniun fluoride and then either postassium tert. butoxide or sodium hydride in
an ether solvent, then affords the compound of formula AA-10. Hydrogenation of the
compound of formula AA-10 then affords the compound of formula AA-11. Finally,
treatment of the compound of formula AA-11 with a éulfonyl chloride of formula D-7
in Chart D, wherein R, is, e.g., 5-trifluoromethyl-2-pyridinyl, in an organic solvent,
such as methylene chloride, in the presence of an organic base, such as pyridine,
provides the final compound of formula AA-12

Furthermore, addition of the compound of formula AA-1 to a tetrahydrofuran
solution containing commerically available CuBr/(CHyg)oS and tertiary
butylmagnesium chloride at -20 °C affords the compound of formula AA-13. The
compound of formula AA-13 is converted to the final product, the compound of
formula AA-14, using the chemistry described for the synthesis of AA-12

CHART BB

Chart BB describes the asymmetric synthesis of epoxides of formula BB-7
and BB-12. Alkylation of 2-methyl-2-propen-1-ol {BB-1) with commerically available
benzyl bromide provides the allylic alcohol of formula BB-2 (see Lipshutz, B.H. et
al.; Synthesis 1992, 191). Catalytic Sharpless epoxidation using commerically
available (+) diethyl L-tartrate provides the epoxy alcohol of formula BB-8 ( see: (a)
Pfenniger, A.; Synthesis 1986, 89. (b) Johnson, R.A.; Sharpless, K.B. In Catalytic
Asymmetric Synthesis; Ojima, L, Ed.; VCH: New York, 1993; Chapter 4.1, 103.).
Alkylation of the compound of formula BB-8 with benzyl bromide (see: Lipshutz,
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B.H. et al.; Synthesis 1992, 191) gives the compound of formula BB-9. Reaction of
the compound of formula BB-9 With commericélly available ethyimagnesium
bmmde aﬂ‘ords the tertiary alcohol of formula BB-10 (see: Hanson, R.M. Chem. Rev.
1991, 91, 437). Catalytic hydrogenolysls of the compound of formula BB-10 provides
the diol of formula BB-11. The compound of formu_.la BB-11 is converted to the
chiral epoxide of forﬁmla BB-12 by standard methodology (for a discussion of the
conversion of vicinal diols to epoxides see: M1tsunobu, O. In Comprehensive Organic

- Synthesis; Trost, B.M. Ed.; Pergamon Press: Oxford, 1991; Vol. 6; Chapter 11, 1).

In an analogous manner, the epoxide of fqrx_nula BB-7 is ultimately derived
from the epoxy alcohol of formula BB-3, which in turn is prepared by Sharpless
epoxidation of ‘allylic aleohol BB-2 using commericaily available (-) diethyl D-tartrate.

Alternatively, reaction of the epoxy alcohol of formula BB-8 with |
commerically available 4-toluenesulfonyl chloride under standard conditions affords 4.
the tosylate of formula BB-13. Reaction of the compound of the formula BB-13 with (
ethylmagnesium bromide under eondmons similar to those described for the
nucleophilic opening of arenesulfonate denvat:ves of glycxdol (see: Klunder, J.M;
Onami, T.; Sharpless, K.B. J. Org. Chem 1989 54, 1296) aﬂ'ords a mixture of the
desired epoxide of formula BB-12 and hydroxytosylate of form_ula BB-14. The
hydroxytosylate of formula BB-14 is readily converted to epoxide BB-12 by the action
of K;,COg in methanol.

CHART CC

Preparation of the 8(S), 6(R) Diastereomers CC-12 and CC-14: These
diastereomers are prepared in a manner identical to that described in Chart AA
with the exception that the epoxide of formula CC-7 (same as BB-7) is used.

CHART DD

Preparation of the 3(R), 6(8) Diastereomers DD-12 and DD14: These
d:satereomersarepreparedmamanner:denhcaltothatdesmbedmChartAA
with the exceptmn that the amide of formula DD-1 (same as Z-5) is used.

CHART EE

Preparation of the 3(R), 6(R) Dxastereomers EE-12 and EE-14: These
disatereomers are prepared in a manner identical to that described in Chart DD
with the exception that the epoxide of formula EE-7 (same as BB-7) is used.

CHART FF

The hthmm amide of formula FF-2, read:ly avaﬂable from the treatment of

commerically available (S)-(+)-4-phenyl-2-oxazohdmone with n-butyl lithium in

- tetrahydrofuran at -78 °C, is treated with acetyl chloride of formula FF-1to give .
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the amide of formula FF-3.Treatment of the compound of formula FF-3 with TiCl,
followed by treatment with a trialkyamine followe":i by the addition of commerically
available trimethylacetaldehyde affords the compbund of formula FF-4. Addition of
the amide of formula FF-4 to a tetrahydrofuran solution containing commerically
available CuBr/(CHjg),S and 3-[bis(trimethylsilyl)aminolphenylmagnesium chloride
at -20 °C affords the compound of formula FF-5 upon acid workup. Treatment of the
aniline of formula FF-5 with benzyl bromide and sodium carbonate in a
water/methylene chloride mixture at reflux; or, potassium carbonate in refluxing
acetonitrile, affords the compound of formula FF-6.

The lithium amide of formula FF-7, readily available from the treatment of
commerically available (S)-(-)-4-benzyl-2-oxazolidinone with n-butyl lithium in
tetrahydrofuran at -78 C, is treated with acetyl chloride of formula FF-1 to give the
amide of formula FF-8.Treatment of the compound of formula FF-8 with TiCl,
followed by treatment with a trialkyamine followed by the addition of commerically
available trimethylacetaldehyde affords the compound of formula FF-9. Addition of
the amide of formula FF-9 to a tetrahydrofuran solution containing commerically
available CuBr/(CH3),S and 3-[bis(trimethylsilyl)aminojphenylmagnesium chloride .
at -20 °C affords a mixture of compounds of formulae FF-10a and FF-10b.
Treatment of the aniline of formula FF-10b with benzyl bromide and sodium
carbonate in a water/methylene chloride mixture at reflux; or, potassium carbonate
in refluxing acetonitrile, affords the compound of formula FF-11 Treatment of the
compound of formula FF-11 with TiCl, in methylene chloride followed by the
addition of a tertiary amine base then addition of 2-methyl-2-methoxy-1,3-dioxolane
affords an intermediate dioxolane (see W-8 in Chart W) which is treated with mild
acid to give the compound of formula FF-12. Treatment of the compound of formula
FF-12 with TiCl,, then a tertiary amine base, followed by addition of either 4-
heptanone or 1-phenyl-3-hexanone, affords the aldol product of formula FF-13.
Treatment of the compound of formula FF-13 with either sodium hydride or
potassium tert. butoxide in an ether solvent then affords the compound of formula
FF-14. The compound of formula FF-14 is then hydrogenated under an atmosphere
of hydrogen in the presence of a Pd on carbon catalyst to give the compound of
formula FF-15. Finally, treatment of the compound of formula FF-15 with a
sulfonyl chloride of formula D-7 in Chart D, wherein R is, e.g., 5-trifluoromethyl-2-
pyridinyl, in an organic solvent, such as methylene chloride, in the presence of an
organic base, such as pyridine, provides the final compound of formula FF-16,
wherein R, is, e.g., propyl or phenethyl.
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CHART GG
Intermediate of formula GG-6 and final products of formula GG-16 are
prepared as described in Chart FF with the exception that the (R)(-}-4-phenyl-2-
oxazolidinone and the (R)-(+)-4-benzyl-2-oxazolidinone chiral aunllanes are used.
5 . : CHART HH
The compound of formula HH-1 (W-G), prepared as described in Chart W, is
converted to the ester of formula HH-2 wherein R i 1_8 %-Bu by addition of potassium ¢-
butoxide to a solution of the compound of formula HH-1 in tetrahydrofuran at 0 °C.
The compound of formula HH-2 wherein R is ¢-Bu may also be prepared from HH-1
10 in two steps. First, the oxazolidinone group is cleaved by treatment of the
compound of formula HH-1 with lithium hydroxide and hydrogen peroxide at 0 °C i in
tetrahydrofuran and water. Next, the acid mtermed:ate is treated with N,N-
dimethylformamide t-butylaoetal in refluxing benzene to produce the ester of
formula HH-2 (R is ¢-Bu). The ester of formula HH-2 wherein R is Me is prepared ‘
15 by heating a mixture of titanium tetrachloride and HH-1 in methanol. The
compound of formula HH-3 is prepared by treatment of the ester of formula HH-2
with lithium dilsopropylamlde or sodium hexamethyldmlylazlde to form an enolate,
which is then trapped by ethyl formate to give the oompound of formula HH-3
Treatment of this intermediate with tosyl chloride in 1 2-dlmethoxyethane gives the
20 compound of formula HH-4, which is then converted to the sulfur derivative of
formula HH-5 by treatment with a mixture of potassium hydnde and thiophenol in
tetrahydrofuran. The compound of formula HH-5 is then deprotonated using ¢-
butyllithium in tetrahydrofuran at low temperature. Addition of the epoxide of
formula HH-6 (BB-7), prepared as described in Chart BB, and an equivalent of
25 boron trifluoride disthyl etherate affords the campound of formula HH-7. This
intermediate is cyclized to the compound of formula HH-8 in situ, or it is isolated
and treated with sodium hydride in tetrahydrofuran to produce the cyclic compound
of the formula HH-8. The sulfur group is then hydrolyzed using either sodium
hydroxide in acetonitrile or aqueous copper chloride to give the dihydropyrone
30 derivative of formula HH-9. The benzyl protecting groups are then removed by
catalytic hydrogenation using 10% palladium on carbon in ethyl acetate. The
resulting amine of formula HH-10 is. converted to the desired sulfonamide derivative
of formula HH-11 by treatment with 5-cyanopyndme-2-sulfonyl chloride, prepared
using the methods descnbed in Chart O, and pyndme in dichloromethane.
35 _ CHARTS II-00 |
The diastereomer of formula II-7 is prepared according to Chart IT by
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procedures analogous to those described for the p¥éparation of the diastereomeric
product in Chart HH, Likewise, steréoisomers of fgfmulae JJ-11, KK-7, LL-11, MM-
7, NN-11, and OO-7 are prepared according to Charts JJ, KK, LL, MM, NN, and
OO, respectively, by procedures analogous to those described in Chart HH.

| CHART PP

The compound of formula PP-4 (HH-8) is also generated as described in Chart
PP. The acid of formula PP-2 is prepared by treatment of the ¢-butyl ester of
formula PP-1 (HH-5), prepared as described in Chart HH, with aqueous acid. The
compound of formula PP-2 is then treated with ¢-butyllithium in tetrahydrofuran at
low temperature to produce a dianionic intermediate, which is treated with the
epoxide of formula PP-3 (BB-7), prepared as described in Chart BB, and an
equivalent of boron trifluoride diethyl etherate to afford the compound of formula
PP-4 (HH-8).

CHARTS QQ-WW'

The diastereomer of formula QQ-3 (II-4) is prepared according to Chart QQ
by procedures analogous to those described for the preparation of the diastereomeric
product in Chart PP. Likewise, stereoisomers of formulae RR-4 (JJ-8), SS-3 (KK-4),
TT-4 (LL-8), UU-3 (MM-4), VV-4 (NN-8), and WW-3 (0O0O-4) are prepared according
to Charts RR, SS, TT, UU, VV, and WW, respectively, by procedures analogous to
those described in Chart PP.

CHART XX

The compound of formula XX-6 (HH-9) is also generated as described in
Chart XX. The compound of formula XX-1 (HH-2), prepared as described in Chart
HH, is heated neat in commercially-available tris(dimethylamino)methane, bis-
(dimethylamino)-methoxymethane or ¢-butoxy-bis(dimethylamino)methane to
generate the intermediate of formula XX-2. One equivalent of ¢-butyllithium is
added to a solution of this ester in tetrahydrofuran at low temperature to produce
an anionic intermediate, which is treated with the epoxide of formula XX-3 (BB-7),
prepared as described in Chart BB, and an equivalent of boron triflucride diethyl
etherate to afford the compound of formula XX-4. The intermediate of formula XX-4
is cyclized to the dihydropyrone intermediate XX-5 in situ, or XX~4 is isolated and
cyclized by treatment with potassium ¢-butoxide or sodium hydride in
tetrahydrofuran. Likewise, intermediate XX-5 is hjdrolyzed in situ to form the
compound of formula XX-6 (HH-9), or it is isolated and converted to the
dihydropyrone of formula XX-6 (HH-9) by treatment with aqueous acid or aqueous

base.
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CHARTS YY-EEE
The diastereomer of formula YY-5 (II-5) is prepared acoordmg to Chart YY by
procedures analogous to those described for the preparation of the diastereomeric
product in Chart XX. Likewise, sterecisomers of formulae ZZ-6 (JJ-9), AAA-5 (KK-

5 &), BBB-6 (LL-9), CCC-5 (MM-5), DDD-6 (NN-9), and EEE-5 (00-5) are prepared -
according to Charts ZZ, AAA, BBB, CCC, DDD and EEE, respectively, by
procedures analogoue to those described in Chart p.9. 4

: CHART FFF
‘The diastereomers of formulae FFF-5 and FFF-7 are also prepared by
10 separation of a diastereomeric intermediate. The dxastereomenc mixture of formula
FFF-1 (W-11), prepared as described in Chart W, is separated into the single
diastereomers of formulae FFF-2 (less polar diastereomer) and FFF-8 (more polar
diastereomer) using a preparative chiral HPLC column. The benzyl protecting
~ groups of oﬂompounde. FFF-2 and FFF-3 are then removed by catalytic hydrogenation ‘
15 using 10% palladium on carbon in ethyl acetate to form the amines of formulae FFF-
4 and FFF-6, respectively. The amine mtermedlates are then converted to the
desired sulfonamide derivatives of formulae FFF-5 (HH-11) and FFF-7 (II-7),
respectively, by treatment with 5-cyanopyndme-2-sulfonyl chloride, prepared using
the methods described in Chart O, and pyndme in dichloromethane.
20 CHART GGG
The m-nitrocinnamic acid chloride (available from the treatment of the
commerically available acid with oxylal chlonde) of formula GGG-1 is added to an
ether solution of the hthooxazohdmone of formula GGG-2 (readily available from
the treatment of eommencally available (R)-(+)-4-benzyl-2-oxazolidinone with n-butyl
25 lithium) to afford the compound of formula GGG-3. The compound of formula GGG-
8 is treated with either SnCL,-2H,0 in ethanol or iron powder in a mixture of
ethanol/water and eontaining ammonium chloride, to effect the reduction of the |
nitro group to the oorreepondmg amine found i m the compound of formula GGG-4.
The compound of formula GGG-4 is treated with excess benzyl bromide in the
30 presence of potassium or sodium carbonate in an organic solvent (with methylene
chloride/water also being added) to yield the compound of formula GGG-5. Addition
- of a THF solution of the compound of formula GGG-5 toa THF/dxmethyleﬂfide
mixture conta:mn_g the cuprate reagent prepared from ethyl xnagnesmm bromide
and oopper bromide/dimethyl sulﬁde complex aﬂ'ords the compound of formula GGG-
35 6. The compound of GGG-6 is then treated with TiCl, then a tertiary amine,
followed by the addition of 2-methyl-2-methyoxy-1,3-dioxolane of formula GGG-7 to
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yield the compound of formula GGG-8. Treatment of the compound of formula GGG-
8 with perchloric acid then yields the compound of forumula GGG-9. Alternately,
the compound of formula GGG-6 is treated with a strong base such lithium
diisopropylamide in an ether solvent-below room temperature and added to a
solution of acetyl chloride (also in an ether solvent and cooled to below room
temperature) to yield the compound of formula GGG-9. The compound of formula
GGG-9 is treated with TiCl, in methylene chloride followed by the addition of a
tertiary amine, then addition of either 4-heptanone or 1-phenyl-3-hexanone to yield
the compound of formula GGG-10. The compound of formula GGG-10 is then
treated with either sodium hydride or potassium tert-butoxide in an ether solvent to
yield the compound of formula GGG-11. The compound of formula GGG-11 is then
hydrogenated to yield the compound of formula GGG-12. The compound of formula
GGG-12 is then converted to the final title compound by treatment with a sulfonyl
chloride of formula D-7 in Chart D, wherein R, is, e.g., 5-trifluoromethyl-2-pyridinyl,
in an organic solvent, such as methylene chloride, in the presence of an organic
base, such as pyridine, provide the final compound of formula GGG-13, wherein R,
is, e.g., n-propyl or phenethyl.

Alternatively, addition of the compound of formula GGG-5 to a THF/dimethyl-
sulfide solution containing a mixture of tert-butyl magnesium chloride and copper
bromide/dimethylsulife complex at below 0°C yields a mixture of compounds of
formulae GGG-14a and GGG-14b. Both the compounds of formula GGG-14a and
GGG-14b are converted to the final products GGG-19 and GGG-20 using the
methodology described in Chart GGG for the synthesis of the C-3 ethyl compound of
formula GGG-13.

CHART HHH

The final compounds of formula HHH-13, HHH-19 and HHH-20 are prepared

in the same manner as described for the final compounds in Chart GGG.
CHARTIII

The commerically available acid of formula ITI-1 is converted to the compound
of formula III-2 by treatment with oxalyl chloride. The acid chloride of formula HI-3
is then coupled to the lithio oxazolidinone of formula III-3 (readily available from
the treatment of commerically available (S)«(-)-4-benzyl-2-oxazolidinone with n-butyl
lithium in an ether solvent) to yield the compound of formula III-4. Addition of the
amide of formula ITI-4 to a tetrahydrofuran solution containing commerically
available copper bromide/dimethyl sulfide complex and 3-[bis(trimethylsilyl)-
amino)phenylmagnesium chloride at -20°C affords the compounds of formula III-5a
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and III-5b upon acid workup. These compounds are'separable by silica gel
chromatography. The compound of formula ITI-5a is treated with benzyl bromide in
" either acetonitrile or a methylene chloride/water meture in the presence of either
potassium or sodium carbonate to 'yield the oompound of formula III-6. The
5 compound of formula III-6 is treated with TiCl, in methylene chloride followed by
the addition of a tertiary amine and then 2-methy1-2-inethoxy-1 3-dioxolane of
formula III-7 is added to yield the compound of formula ITII-8. Treatment of the :
compound of the formula III-8 with an acid such as perchloric acid then yields the
compound of formula_ ITI-9. Treatment of th_e.oompou_nd of formula ITI-9 with TiCl,
10 in methylene chioride then a_«_ldition of a tertiary amine, followed by the addition of
either 4-heptanone or 1-phenyl-3-hexanone then aﬂ'ords the compound of formula
III-10. Treatment of the compound of formula III-10 with either sodium hydride or
potassium tert. ‘butoxide then affords the compound of formula III-11 The
compound of formula ITI-11 is hydrogenated to afford the compound of formula ITI- ‘
15 12. Finally, treatment of the compound of formula ITI-12 with a sulfonyl chloride
of formula D-7 in Chart D, wherein R, iseg., 5-tnﬂuoromethyl-2-pyndmyl in an
organic solvent, such as methylene chloride, in the presence of an organic base, such
as pyridine, provides the final compound of formula I1-13, where in R, is, e.g.,
propyl or phenethyl. - _ _ _
20 - In an analogous fashion, starting with the compound of formula III-5b, the
final compound of foumula III-14 is also prepared.
o CHART JJJ
The final compounds of formula JJJ-13 and JJJ-14 are prepared using the
methodology described in Chart III.
25  CHART KKK
The compound of formula KKK-1 (same as JJJ-9) is treated with TiCl, in
methylene chloride followed by the addition of a tertiary amine. To that solution is
added commerically available hydrocinnamaldehyde to afford the compound of '
 formula KKK-2, The compound of formula KKK-2 is oxidized (e.g. MeySO-
30 SOg/pyridine) to yield the compound of formula KKK-3. The compound of formula
' KKK-38 is treated with propyl.magnesmm chloride (where Rl is, e.g., phenyl) to yield
the compounds of formula KKK-4a and KKK-4b. ‘Depending on the specific reaction
conditions, the ratio of KKK-4a/KKK-4b vanes Alternatwely, addition of allylzine
bromide or allylsllane in the presence of TiCl, or n-Bu,NF (see Tamguch: et. al.
35 Chemistry Letters 2185, 1992) to the compound of formula KKK-3, followed by
hydrogenation, also yields the compounds of formula KKK-4a and KKK-4b.
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Depending on the spécific reaction conditions theé ¥atio of KKK-4a and KKK-4b vary.
The compound of KKK-4a is treated with either sodmm hydride or potassium tert.
butoxide to yield the compound of formula KKK-5 It is also possible that upon
treatment of KKK-3 with allyl zinc bromide, allyl silane or propylmagnesium
chloride the intermediate metal alkoxide (metals being magnesium, zinc and
titanium) will undergo spontaneous cyclization to yield an unsaturated intermediate
which upon hydrogenation leads directly to KKK-6 without the isolation of KKK-4a.
The compound of formula KKK-5 is hydrogenated to yield the compound of formule
KKK-6. Finally, treatment of the compound of formula KKK-6 with a sulfonyl
chloride of formula D-7 in Chart D, wherein R, is, e.g., 5-trifluoromethyl-2-
pyridinyl, in an organic solvent, such as methylene chloride, in the presence of an
organic base, such as pyridine, provides the final compound of formula KKK-7a,
wherein, e.g., Ry and R, are phenyl or propyl, respectwely

_ In an analogous manner to that described for the conversion of the compound
of formula KKK-4a to the compound of formula KKK-7a, the compound of formula
KKK-4b is converted to the final product of formula KKK-7b.

In an analogous manner to that described for the conversion of the compound
of formula KKK-1 to final products of the formula KKK-7a and KKK-7b, the
compounds of formula KKK-14a and KKK-14b, wherein R, and R, are, e.g., methyl
or phenethyl, respectively, are prepared by starting with the compound of formula
KKK-8 (same as II1-6).

In an analogous manner to that described for the conversion of the compound
of formula KKK-1 and the compound of formula KKK-8 (each containing the 4-
benzyl-2-oxazolidinone auxillary) to the final products of the formulae KKK-7a and
KKK-7b, and the final formulae KKK-14a and KK_K-14b respectively, , the
compounds of the formula KKK-15 and the compound of the formula KKK-19 (each
containing the 4-phenyl-2-oxazolidinone auxillary) are converted to the final
products of the formula KKK-7a and KKK-7b, and the final products of formula
KKK-14a and KKK-14b, respectively, wherein R, and R2 are, e.g., methyl or
phenethyl, respectively.

CHART LLL

The compound of formula LLIL-1 (same as: wherein R is phenyl, AA-1;
wherein R is benzyl, GGG-5) is added to a THF solution of commerically available
copper bromide/dimethylsulfide complex and tert. butylmagnesium chioride below
0°C to afford the compound of formula LLL-2 as the major diasteromeric product.
Where R is deﬁx_xed as benzyl in the compound of formula LLL-2, that compound is
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treated with TiCl, in methylene chloride below 0°_C followed by the addition of a
tertiary ainine, then the addition of 2-methyl-2-methoxy-1,3-dioxolane to yield the
compound of formula LLL-3. The compound of formula LLL-3 is treated with a
protic acid to afford the compound of formula LL1-4. The compound of formula
LLL4 is treated with TiCl, in methylene chloride below 0°C followed by the
addition of an amine base, then addition of either: J}heptanone or 1-phenyl-3-
hexanone affords the compound of formula LLL-5 wherem R, i is, e.g., n-propyl or
phenethyl, respectxvely 'I‘reatment of the compound of forumla LLL-5 with e1ther
sodium hydride or potassium tert. butoxide in an ether solvent affords the pyrone of
formula LLL-6. Hydrogenatlon of the compound of formula LLL-6 using, e.g. a Pd
on carbon as the catalyst, affords the oompound of formula LLL-7. Fmally,
treatment of the oompound of formula LLL-7 with a sulfonyl chloride of formula D-7
in Chart D, wherein R, is, e, g 5-tnﬂuoromethyl-2-pmdmyl in an organic solvent,
such as methylene chlonde, in the preaence of an organic base, such as pyridine,
provides the final compound of formula LLL-8, wherein R, is, e.g., propyl or
phenethyl.

The compound of formula LLL-2, where R is pheny), is treated with TiCl in
methanol to yield the compound of formula LLL-9 The compound of formula LLL-9
is treated with a base to effect hydrolysm to give the oompound of formula LLL-10.
The acid of formula LLL-10 is treated with methyl lithium in an ether solvent to
yield the compound of formula LLL-11. The ketone of formula LLI-11 is treated
with TiCl, in methylene chioride below 0°C followed by the addition of an amine
base, then addition of either 4-heptanone or 1-phenyl-8-hexanone, to give the
compound of formula LLL-12 wherein R, is, e.g., n-propyl or phonethyl, respectively.
The compound of formula LLL-12 is treated with TiCl, in methylene chloride below
0°C followed by the addition of an amine base, then the addition of trimethyl
orthoformate to yield the compound of formula LLI-13. The compound of formula
LLL-13, in an organic solvent such as THFor methylene chloride, is treated with a
base followed by the addition of trimethylsilyl chloride. The solvent is removed from
the aforementioned reaction and the resulting protected tertiary alcohol is oxidized
(e.g. Ru cat./t-BuOH (see Murahashi et. al. Chemistry Letters 2237, 1992);
tritylperchlorate/methylene chloride (see Mukaiyama et. al. Chemistry Letters 1255,
1985), ozone/methylene chloride (see Can. J. Chem. 49, 2465, 1971)) to afford the
hctonemdnecﬂyormatwostep sequenoewherethemtermedmteesterm
lactonized with the aid of either sodium hydnde, potassium tert. butoxide or n-
Bu,NF in an ether golvent. The conversion of the compound of formula LLL-6 to
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the final product is descnbed above.

Following the same strategy the compound of formula LLL-16 is converted to
the final products of formula LLL-23 wherein R, is propyl or phenethyl.

CHART MMM

The diastereomers of formulae MMM-5 and MMM-7 are also prepared by
separation of a diastereomeric mixture of these two compounds. Alternatively, the
diastereomeric mixture of formula MMM-1 (X-11 where R, is, e.g., phenethyl)
prepared as described in Chart X, is separated into the single diastereomers of
formulae MMM-2 and MMM-3 using a preparative chiral HPLC column. The benzyl
protecting group groups of compounds MMM-2 (less polar diastereomer) and MMM-3
(more polar diastereomer) are then removed by catalytic hydrogenation using 10%
palladium on carbon in ethyl acetate to form the amines of fromulae MMM-4 and
MMM-6, respectively. The amine intermediates are then converted to the desired
sulfonamide derivatives of formulae MMM-5 and MMM-7, respectively, by treatment
with 5-trifluoromethyl-2-pyridinylsulfonyl chloride, prepared using the methods
described in Chart O, and pryidine in methylene chloride.

CHART NNN

The commercially available (1R, 25)-(-)ephedrine of formula NNN-2 is treated
with triethylamine and the acid chloride of formula NNN-1 (W-2), prepared as
described in Chart W, to afford the amide of formula NNN-3. A ¢-butyl methyl ether
solution of this amide at 0 °C is treated sequentially with 1.1 equivalents of propyl
magnesium chloride and 2.0 equivalents of 3-[bis(trimethylsilyl)amino]phenyl
magnesium chloride, stirred for 3 hours at 0 °C, washed with ammonium chloride
solution and concentrated in vacuo. The residue is then stirred with silica gel in
chloroform to afford the compound of formula NNN-4. Alternatively, the above
reaction mixture may be washed with 1 N hydrochloric acid solution during the
workup instead of ammonium chloride solution to generate the compound of formula
NNN-4. The amine is then converted to the derivative of formula NNN-5 by heating
a mixture of the compound of formula NNN-4, 2.2 equivalents of benzyl bromide and
2.2 equivalents of sodium carbonate in acetonitrile. The intermediate of formula
NNN-5 is then treated with 2 equivalents of lithium diisopropylamide in
tetrahydrofuran to form the lithium enolate, which is trapped with acetyl chloride to
afford the b-ketoamide of formula NNN-6. A solution of this amide in methylene
chloride at low temperature may be treated with 1 equivalent of titanium
tetrachloride and 1 equivalent of diisopropylethylamine, followed by 4-heptanone to
generate the compound of formula NNN-7. Conversion of the amide of formula
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NNN-7 to the dihydropyrone of formula NNN-8 may be accomplished with either
sodium hydride in tetrahydrofuran or with dqueou_s acid. The benzyl protecting
groups may_then be removed by catalytic hydrogenation using 10% palladium on
carbon in ethyl acetate. The resultihg amine of formula NNN-9 is converted to the
desired sulfonamide derivative of formula NNN-10 kW-12) by treatment with 5-
t1iﬂuoromethy1pyridin_e¥2-sulfonyl chloride, prepared using the methods described in
Chart O, and pyridine in dichloromethane. - '
- CHART 000

The compound "qf formula 000-7 (NNN-8) may also be generated as
described in Chart 00O. The amide of formula 000-1 (NNN-5) is treated with
aqueous acid to afford the oompound of formula O00-2. The methyl ester of
formula 000-3 is formed from the compound of formula 000-2 using catalytic acid
in methanol. Treatment of the methyl ester of formula 000-8 with lithium
diisopropylamide, followed by trimethylsilyl chloride gives the compound of formula
000-4. Treatment of this intermediate with either 2.methoxy-2-methyl-1,3-
dioxolane followed by hydrolysis or treatment with acetyl chloride affords the p-keto
ester of formula 000-5. This B-keto ester is converted to the compound of formula
000-6 by treatment of either the titanium enolate (formed using 1 equivalent of
titanium tetrachloride and 1 equivalent of dnsopropylethylamme in methylene
chloride at low temperature) or the lithium dianion (formed using 2 equivalents of
lithium dnsopropylamlde in tei:rahydrofuran at low temperature) with 4-heptanone.
The dﬂlydropyrone of formula 000-7 (NNN-8) is formed by treatment of the
compound of formula 000-6 with either sodium hydride in tetrahydrofuran or
aqueous base. |

' CHART PPP

Reduction of the commercially available ethyl 4,4,4-trifluorobutyrate of
formula PPP-1, with DiBAL-H followed by in situ alkylation with 2-phenethyl
magnesium bromide or chloride produces the alcohol of formula PPP-2. Swern
oxidation of the alcohol gives the ketone of formula PPP-3. The ketone is converted
to the dihydropyrone of formula PPP-4 by alkylation with the dianion of methyl
acetoacetate followed by saponification to the acid and lactonization with base.

CHART QQQ

The aluminum trichloride catalyzed reaction of the dihydropyrone of formula
QQQ-1 (PPP-4), prepared as described in Chart PPP, with the CBZ-protected 3-
aminobenzaldehyde (which is available from the reaction of benzyl chloroformate
with commercially available 3-aminobenzaldehyde) of formula QQQ-2 and
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subsequent reaction with trialkyl aluminums or Gri‘éiiard reagents in the presence
of cuprous bromide-diméthylsulfide corhplexes provi@_’é's_ compounds of formula
QQQ-3. The individual stereoisomers are separated By HPLC using a chiral
stationary phase to give the four possible sterecisomers of formula QQQ-4, QQQ-5,
QQQ-6, and QQQ-7. Transfer hydrogenation of each sterecisomer with Pd/C and
ammonium formate gives the amines of formula QQQ-8, QQQ-9, QQQ-10, and QQQ-
11. Treatment of the amines with sulfonyl chlorides of general formula QQQ-12 and
pyridine in methylene chloride provides compounds of general formula QQQ-13,
QQQ-14, QQQ-15, and QQQ-16, wherein R, is, e.g., 5-cyano-2-pyridinyl, 1-methyl-4-
imidazolyl, or 5-amino-2-pyridinyl.
CHART RRR
The procedure for the preparation of compounds of formula RRR-11 to
RRR-15 is described in Chart RRR. The pyrone RRR-A is coupled to the Cbz
protected benzaldehyde RRR-B in THF with AlCl; followed by treatment of the
resulting intermediate with R;MgX where X = Br or Cl in THF with added
CuBr.Me,S to give RRR-1. De-protection of the resulting intermediate with 10%
Pd/C in methanol with added ammonium formate gives RRR-2. Separation of the
racemic compound RRR-1 into its 4 enantiomers gives RRR-3 to RRR-6.
De-protection of the resulting intermediates with 10% Pd/C in methanol with added
ammonium formate gives the free amines RRR-7 to RRR-10. Treatment of the
amines RRR-7 to RRR-10 and RRR-2 with an appropriate sulfonyl chloride gives the
sulfonamides RRR-11 to RRR-14 and RRR-15, respectively.
CHART SSS
- The procedure for the preparation of compounds of formula SSS-7 to SSS-9 is
described in Chart SSS. The pyrone SSS-A is coupled to the Cbz protected
benzaldehyde SSS-B in THF with AlCl, followed by treatment of the resuiting
intermediate with R;MgX where X = Br or Cl in THF with added CuBr.Me,S to give
SS8-1. De-protection of the resulting intermediate with 10% Pd/C in methanol with
added ammonium formate gives SSS-2. Separation of the racemic compouhd SSS-1
into its 2 enantiomers gives SSS-3 to S§S-4. De-protection of the resulting
intermediates with 10% Pd/C in methanol with added ammonium formate gives the
free amines SSS-5 to SSS-6. Treatment of the amine with an appropriate sulfonyl
chloride gives the sulfonamides SSS-7 to SSS-9.
CHART TTT
The procedure for the preparation of compounds of formula TTT-6 and TTT-7
is described in Chart TTT. The pyrone TTT-A is coupled to the Cbz protected

-569-



WO 95/30670 PCT/US95//%219

10

15

20

25

30

35

benzaldehyde TTT-B in THF with AIClg followed by treatment of the resulting
intermediate with R;MgX where X = Br or Cl in THF with added CuBr.MeyS to give
TTT-1. Separation of the racemic compound TTT-1 into its 2 enantiomers gives
TTT-2 and TTT-3. De-protection of the resulting intermediates with 10% Pd/C in
methanol with added ammonium formate gives the free amines TTT-4 and TTT-5
Treatment of the amine with an appropriate sulfonyl chlonde gives the sulfonamides
TTT-6 and TTT- 7
CHART UUU

Reaction between commercially available thiourea in hot ethanol with
commercially available 2-chloro-5-nitropyridine of formula UUU-1 affords the
isothiourea compound of formula UUU-2. Treatment of the compound of formula
UUU-2 with aqueous sodium carbonate and sodmm hydronde provides the thiol
compound of formula UUU-3. Oxidation of the compound of formula UUU-3 with

- chlorine gas provides the sulfonyl chloride compound of formula UUU-4. Treatment

of the compound of formula D-5 (e.g., the compound of formula T-4 wherein R, is 2-
phenylethyl, R, i is propyl, Ry is tert-butyl) in dichloromethane with two eqmvalents
of pyridine followed by one eqmvalent of the compound of formula UUU-4 gives the
sulfonamide compound of formula UUU-5 (wherein R, is 2-phenylethyl, R, is propyl,
Ry is tert-butyl). Reduction of the compound of formula UUU-5 with palladium on
carbon and ammonium formate affords the compound of formula UUU-8, which is
the compound: 5-amino-N-[3-(1-[5 6-dlhydro-4-hydroxy -2-0%0-6-(2-phenylethyl)-6-
propyl-2H-pyran-8-yl}-2,2-dimethylpropyl)phenyl}-2-pyridinesulfonamide (Formula
UUU-6: R, is 2-phenylethyl, R, is propyl, Rg is tert-butyl).
| CHART VVV

The compound of Formula VVV-1, which is 2-mercapto-5-carbamoylpyndme,
is prepared via published procedure (J. Chem. Soc. 1948, 1989-1945). Treatment of
a suspension of this compound in dilute hydrochlonc acid with chlorine gas at 0°
provides the sulfonyl chioride of Formula VVV-2,

_ CHART WWW

Amines of the generic formula WWW-1 are reacted with benzyl chloroformate
to provide CBZ derivatives WWW.-2. The individual sterecisomers of formula WWW-
2 are generally separated by chiral HPLC methods, and then converted back to the
free amines WWW-3 via hydrogenolysxs Sulfonation of the amines in the usual
manner known to one of ordinary gkill in the art provides the final compounds of
formula WWW-4, in stereochemically pure form.

CHART XXX
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Dihydropyrone XXX-1, which i is prepared by prooedures analogous to those in
described in Preparatxons 17 and 84, is condensed wzth meta-nitrobenzaldehyde in
the presence of aluminum trichloride to provide the benzylidene intermediate XXX-2.
Conjugate reduction of the double bond using sodium cyanoborohydride, followed by
reduction of the nitro group via éatalytic hydrogenation, affords amine of formula
XXX-4, which is converted to the sulfonamides XXX-5 by treatment with the
appropriate sulfonyl chloride in dichloromethane and pyridine.

CHART YYY

Dihydropyrones of Formula YYY-1, wherein R, and R, are propyl or
phenethyl, and which are synthesized as described in Preparation 84, are condensed
with the aldehyde of Formula B-2 using aluminum trichloride to provide the
benzylidene intermediates of formula YYY-2. Conjugate addition of tert-
butylmagnesium chioride in the presence of copper (I) bromide-dimethyl sulfide
provides compounds of Formula YYY-3. Hydrogenolytic deprotection affords amines
of formula YYY-4, which are converted to the sulfonamides of formula YYY-5 using
the appropriate sulfonyl chloride in dichloromethane with added pyridine. The
procedures used are analogous to those described for Chart D.

CHART 2ZZ

Polymeric meta-aminobenzaldehyde is protected by treating with benzyl
bromide and potassium carbonate in acetonitrile at reflux to yield the compound of
formula ZZZ-2. A vinyl anion is generated from 2-bromovinyltrimethylsilane of
formula ZZZ-3 by treatment with z-butyl lithium at -78°C to -20°C. The vinyl anion
8o generated is cooled to -78°C and the diprotected meta-aminobenzaldehyde of
formula ZZZ-2 is added to afford the desired allylic alcohol of formula ZZZ-3. The
alcohol is easily converted to the acetate or carbonate of formula ZZZ-5 by standard
means (e.g., CH3COC], pyridine, CH,Cl,, 0°C). These substrates participate in
palladium catalyzed allylic substitutions as delineated in Charts AAAA-CCCC (C.G.
Frost; J. Howarth; J.M.J. Williams, Tetrahedron: Asymmetry (1992) 3:1089-1122),

CHART AAAA |

The sodium salt of methyl acetoacetate of formula AAAA-1 generated by
treating methyl acetoacetate with sodium hydride at 0°C in either DMF or THF acts
as the nucleophile in a palladium catalyzed allylic substitution. If this reaction is
run in the presence of palladium allyl chloride dimer of formula AAAA-3 as the
palladium source and a chiral phosphine ligand (P. von Matt; A. Pfaltz, Angew.
Chem. Int. Ed. Engl. (1993) 32:566-568), a kinetic resolution of the starting allylic
acetate or carbonate results in the synthesis of optically enriched allylated product
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of formula AAAA-4. If the reaction with nucleophile is slow, the acetate generated
from formation of the pi-allyl palladium intermediate isomerizes the two possible
diastereomeric pi-allyl complexes so that a etereoselectwe synthesis of the allylated
product occurs (B.M. Trost P.EJ. Strege, Am. Chem Soc. (1977) 99:1649). Treat-
ment of the resulting viny! silane of formula AAAA-4 with para-toluenesulfonic acid
in acetonitrile at reﬂux affords the desilylated oleﬁn of formula AAAA-5. The
dihydropyrone product of formula AAAA-7 is formed by generatmg the dianion of the
B-ketoester under standard conditions (J.R. Peterson; T.J. Winger; C.P. Miller, Syn
Comm. (1988) 18(9): 949-963), (NaH, n-butyllithium, THF) and quenching with an
appropriate symmetncal ketone of formula AAAA-6 (such as 4-heptanone).
Hydrolysis of the elber (0.1 N NaOH/THF) and acidic work-up provide the
dihydropyrone product of formula AAAA-T. Standard hydrogenation conditions
reduce the olefin and deprotect the amine. Subsequent treatment of the amino
compound with the appropriate sulfonyl chloride of formula AAAA-8 (pyridine,
CH,CL,) provides the desired sulfonamide protease inhibitor of formula AAAA-9.
| CHART BBBB

Alternatively, the palladium catalyzed allylic substitution may be performed
with the sodium anion of the reqmsxte dihydropyrone J.R. (Peterson; T.J. Winger;
C.P. Miller, Syn. Comm. (1988) 18(9):949-968) of formula BBBB-1 (dihydropyrone,
NaH, THF or DMF, 0°C) as the nucleophilic partner. Once again, if palladium allyl
chloride dimer of formula BBBB-3 and a chiral phosphine ligand (P. von Matt; A.
Pfaltz, Angew Chem. Int. Ed. Engl. (1993) 32: 566-568) are e employed as catalyst, a
kinetic resolution results in the synthesis of optxea.lly pure allylated dihydropyrone
of formula BBBB-4; and a stereoselectwe syntheem of the allylated product will
occur if the reaction with nucleophﬂexsslowrelattvetomomenzahon of the two
possible diastereomeric pi-allyl oomplexes by acetate generated from formation of the
pi-allyl palladium intermediate. Subsequent, denlylatton (p-TsOH, CH4CN), olefin
reduction and amine deprotection (Ho/Pd/C), and sulfonylation of the amine
(ArSO,Cl, pyridine, CH,Cl,) with a compound of the formula BBBB-5 prov1des the
desired dihydropyrone protease inhibitor of formula BBBB-6.

CHART CCCC

Treatment of m-bis(benzyl)amincbenzoic acid of formula CCCC-1 with oxalyl

chloride to form the acid chloride and reaction with bis(trimethylsilyl)acetylene and

~ AlCl, in methylene chloride affords the propargylic ketone of formula CCCC-2.

Asymetric reduction of the ketone with a chiral borane (H.C. Brown; Beeraraghavan
Ramachandran, P. Acc. Chem. Res. (1992) 25:16-24) such as DIP chloride [(+) or (-)-
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B-chlorodiisopinocaripheylborane] and acetylene féduction with REDAL provides the
allylic alcohol of formula CCCC-3, primarily as a séngle enantiomer. Formation of
the carbonate of formula CCCC—4 (methyl chloroformate, pyridine, CH,Cl,, 0°C) and
subjection to palladium catalyzed allylic substitution with the desired dihydropyrone
of formula CCCC-5 as nucleophile affords primarily one enantiomer of the allylated
dihydropyrone of formula CCCC-6 (retention of configuration) (T. Hayashi; T.
Hagihara; M. Konishi; M.J. Kumada, Am. Chem. Soc. (1983) 105:7768-7770). This
product is transformed into the desired protease inhibitor of formula CCCC-7 as
previously described in Chart BBBB.

CHART DDDD

The known cycloalkylpyranones of formula DDDD-1 are prepared by
acylation of the trimethylsilyl enol ether of the corresponding cycloalkyl ketone with
malonyl dichloride as described in R. Effenberger, T. Ziegler, K.-H. Schonwalder, T
Kesmarszky, B. Bauer Chem. Ber. 119: 3394-3404 (1986). Catalytic hydrogenation
of the cycloalkylpyranones of formula DDDD-1 with platinum oxide (Pt0O,) in acetic
acid produces the cycloalkyldihydropyrones of Formula DDDD-2. The intermediate
of formula DDDD-3 is then formed by aluminum chloride (AICly) catalyzed
condensation of the compound of formula DDDD-2 with 3-nitrobenzaldehyde, which
is commercially available. Sﬁbsequent reaction of the intermediate of formula
DDDD-3 with trialkyl aluminums in the presence of copper bromide-dimethyl sulfide
complex (CuBr-Me,S) or zinc reagents generated from zinc metal, alkyl halide,
cuprous cyanide (CuCN) and lithium chloride (LiCl) provides compounds of formula
DDDD-4 which contain a C-3a branched substituent. Catalytic hydrogenation of
compounds of the formula DDDD-4 with Pd/C in ethanol (EtOH) provides the amine
derivatives of the formula DDDD-5. Treatment of the compounds of formula DDDD-
5 with sulfonyl chlorides of formula DDDD-6 and pyridine in methylene chloride
(CH,Cly) provides compounds of the formula DDDD-7 (e.g., wherein n is 1, 2, or 3;
R, is ethyl or ¢-butyl; R, is 4-cyanophenyl or 5-cyano-2-pyridyl).

Procedures by which the compounds of the present invention are prepared
are also described in International application, PCT/US93/10645, filed 9 November
1993 (WO 94/11361, published 26 May 1994), and International application,
PCT/US94/00938, filed 3 February 1994 (WO 94/18188, published 18 August 1994),
both of which are incorporated by reference herein. _

As is apparent to those of ordinary skill in the art, the compounds of the
present invention can occur in several diastereomeric forms, depending on the
configuration around the asymmetric carbon atoms. All such diastereomeric forms
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are included within the scope of the present invention.

Also, the dihydropyrones of the present invention can be separated into
individual sterecisomers or prepared as individual diastereomers. A diastereomeric
pair can be prepared wherein C-3« is a homogeneous center and C-6 is a mixture.

5 All such enantiomeric and diastereomeric forms, and mixtures thereof, are included
within the scope of the present invention. .

The compounds of the present invention of formu.la I can exist in several
tautomeric forms, including the particular enol forms as depicted by formula I and
IA and the keto form of formula IB. (For formulas I, IA and IB, the dashed line

10 indicates that a double bond may be present or absent ) All such tautomeric forms
are included mthm the scope of the present mvenhon For compounds of the
present invention wlnch are 4-hydroxy-pyran 2-ones of formula VII, the enol form
predonnnates For compounds of the present invention which are 5,6-dihydro-4- ‘
hydroxy-pyran-2-ones of formula VI, a mn:ture of the enol and keto forms is -

15 commonly expected.

Also, the compounds of the present invention of formula II can exist in
several tautomeric forms of the 4-hydroxy- -pyrone nng mcludmg the particular enol -
forms depicted by formulas II and IIA, and the partxcular keto form depicted by
formula IIB, and mixtures thereof. All such tautomeric forms are included within

20 the scope of the present invention.

The compounds of the present invention may be in either free form or in
protected form at one or more of the remaining (not previously protected) carboxyl,
amino, hydroxy, or other reactive groups. The protecting groups may be any of those
known in the art. Examples of nitrogen and oxygen protecting groups are set forth

25 in T. W. Greene, Protecting Groups in Organic Synthesis, Wiley, New York, (1981);
J. F. W. McOmie, ed. Protective Groups in Organic Chemistry, Plenum Press (1973);
and J. Fuhrhop and G. Benzlin, Organic Synthesis, Verlag Chemie (1983). Included
among the nitrogen protective groups are t-butoxycarbonyl (BOC),
benzyloxycarbonyl, acetyl, allyl, phthalyl, benzyl, benzoyl, trityl and the like.

30 The present invention provides for compounds of formula I and II or phar-
macologically acceptable salts and/or hydrates thereof. Pharmacologically acceptable
salts refers to those salts which would be readily apparent to a manufacturing
pharmaceutical chemist to be equivalent to the pa_rent compound in properties such
as formulation, stability, patient acceptance and bioavailability. Examples of salts

85 of the compounds of formula I include acidic salts, such as sodium, potassium,
lysine, arginine and calcium salts, and basic salts, such as the hydrochloride salt,
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wherein the R substituents in formula I contain & hasxc moiety. Examples of salts of
the compounds of farmula iI mclude the hydrohahde salts, such as the hydrochloride
and hydroiodide salts; and the sodium, potassium, calcium, lysine and arginine salts.

Also included as salts of the compounds of formulae I and II of the present
invention are the bis-salts, such as the bis-arginine, bis-lysine, bis-sodium, bis-
potassium and bis-calcium salts, provided that the compound contains, for example,
-NHSO,-, -SOgH, -CONH-, -OH or COOH. The bié-sodium salt is most preferred. .

The compounds of the present invention are useful for treating patients
infected with human immunodeficiency virus (HIV) which results in acquired
immunodeficiency syndrome (AIDS) and related diseases. For this indication, these
compounds may be administered by oral, intranasal, transdermal, subcutaneous and
parenteral (including intramuscular and intravenous) routes in doses of 0.1 mg to
100 mg/kg of body weight per day.

_ Those skilled in the art would know how to formulate the compounds of this
invention into appropriate pharmaceutical dosage forms. Examples of the dosage
forms include oral formulaﬁons, such as tablets or capsules, or parenteral formu-
lations, such as sterile solutions.

When the compounds in this invention are administered orally, an effective
amount is from about 0.1 mg to 100 mg per kg of body weight per day. Either solid
or fluid dosage forms can be prepared for oral administration. Solid compositions,
such as compressed tablets, are prepared by mixing the compounds of this invention
with conventional ingredients such as talc, magnesium stearate, dicalcium
phosphate, magnesium aluminum silicate, calcium sulfate, starch, lactose, acacia,
methyl cellulose, or functionally similar pharmaceutical diluents and carriers.
Capsules are prepared by mixing the compounds of this invention with an inert
pharmaceutical diluent and placing the mixture into an appropriately sized hard
gelatin capsule. Soft gelatin capsules are prepared by machine encapsulation of a
slurry or solution of the compounds of this invention with an acceptable inert oil
such as vegetable oil or light liquid petrolatum.

Pharmaceutically acceptable formulations of the disodium salts of the
compounds of the present invention include: soft elastic capsules (SEC) containing a
suspension of the salt; salt tablets; salt spray coated sucrose beads; or salt spray
dried matrix with an enteric or non-enteric polymer. ,

Formulations of the compounds of the present invention, which present the
compounds in free acid form, preferably contain the free acid in non-crystalline form.
Examples of such formulations include: soft elastic capsules containing free acid
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solution; non-crystalline spray dried matrix of the free acid with an enteric or non-
enteric polymer; or a solid non-crystalline matrix of free acid in polyethyleneglycol
(PEG) or Gelucire 44/14 (Gattefosse, Saint Priest, France). _

Syrups are prepared by dissolving the compounds of this invention in an

. aqueous vehicle and addmg sugar, aromatic ﬂavonng agents and preservatives.

Elixirs are prepared usmg a hydroalcoholic vehicle such as ethanol, suitable
sweeteners such as sugar or saccharin and an aromatic flavoring agent. Suspen- .
sions are prepared with an aqueous vehicle and a suspending agent such as acacia,

: tragacanth or methyl cellulose.

When the compounds of this mventxon are admmstered parenterally, they
can be given by injection or by intravenous infusion. An effective amount is from
about 0.1 mg to 100 mg per kg of body welght per day. Parenteral solutions are
prepared by dissolving the compounds of this in’véntion in liquid vehicle and filter
sterilizing the solutlon before placing in a suitable sealable vial or ampule.
Parenteral suspensions are prepared in substantially the same ‘way except a sterile
suspension vehicle is used and the compounds of this invention are sterilized with
ethylene oxide or suitable gas before it is suspended in the vehicle.

The exact route of administration, dose, or frequency of administration would
bereadﬂydetermmedbythoseskllledmtheartandmdependantontheage,
weight, general physlcal condition, or other clinical symptoms speclﬁc to the patient
to be treated.

Patients to be treated would be those individuals: 1) infected with one or
more than one strain of a human immunodeficiency virus as determined by the
presence of either measurable viral antibody or antigen in the serum and 2) having
either an asymptomatic HIV infection or a symptomatic AIDS defining infection
such as i) disseminated histoplasmosis, ii) isoporiasis, iii) bronchial and pulmonary -
candidiasis including pneumocystis pneumonia, iv) non-Hodgkin’s lymphoma, or v)
Kaposi's sarcoma and being less than sixty years old; or having an absolute CD4+
lymphocyte count of less than 500/mm3 in the peripheral blood. Treatment would
consist of maintaining an inhibitory level of the compounds of this invention in the
patient at all times and would continue until the occurrence of a second - |
symptomatic AIDS defining infection indicates alternate therapy is needed.

The utility of representative compounds of the present invention has been
demonstrated in the biological tests described below:

The HIV protease screening assay is based on fluorescently labeled substrate
which can be resolved from nonlabeled cleavage product using special beads coated
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with streptavidin. The substrate is biotinylated g} the amino terminal arginine and
fluorescently labeled Wwith fluorescein isothiocyna%i‘(FITC) at the carboxyl terminal
lysine. This assay has been employed to detect novel, nonpeptidic inhibitors of HIV-
1 protease. Substrate (20 pl of 0.2 pM), sample (10 pl of desired concentraion), and
enzyme (10 pl of 0.1 pM) are added to a 96 well pandex plate. The assay is run in
0.1 M sodium acetate buffer at pH 5.5 in the presence of 1.0 M sodium chloride and
0.05% NP-40 with incubated in the dark for one hour at room temperature.
Strepavidin coated polystyrene beads {40 ul of 0.1% (w/v)} are added and the platé is
incubated in the dark for an additional half hour. The labeled cleavage product is
separated from the unreacted substrate via filtration and is read on the Idexx screen
machine. The data are analyzed by appropriate computer algorithms to ascertain
percent inhibition values.

Determination of K| values utilizes the same materials and equipment
employed for percent inhibition studies. Two-fold serial dilutions are made for a
given inhibitor from 2, 3 or 4 starting concentrations with a total of 24, 36 or 48
individual inhibitor concentrations. These dilutions are performed utilizing the
BioMek robotics system. The assay consists of 10 puL of 40 nM HIV-1 protease, 10
pL of the various inhibitor concentrations, and 20 pL of 200 uM substrate (40 uL
total). The reaction is allowed to proceed for 90 min at room temperature,
terminated with 40 pL of avidin beads and processed (supra vide). An inhibitor with
a known K; is run in parallel to verify the validity of the assay. The data is
processed utilizing a computer program employing a nonlinear least square analysis
of the data to generate the K; values.

The % inhibition values and/or K; values of representative compounds of the
present invention tested in the HIV protease screening assay are listed in Table I
below. '

In the enzyme inhibition assay described above, the sensitivity of K; value
determination is in part limited by the ability to continue to lower the enzyme
concentration for compounds with high binding affinity. To prevent de-dimerization
at low enzyme concentration, a tandemly linked eMe is prepared in which the
two monomers are covalently linked by an appropriate stretch of amino acid
residues. Using the latter enzyme, the sensitivity of the inhibition assay is
improved since much lower enzyme concentration can be utilized, as compared to the
condition using the wild-type enzyme.

Protocol for K; value determination with tandem HIV protease: Due to the
greater stability (no dedimerization) of the single chain tethered (tandem) HIV
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protease enzyme, in which the two monomeric units are engineered to be linked by a
polypeptide stretch, the method for the determination of K; values for inhibitors uses
very low concentrations of enzyme (0.2 nM) and increased incubation times (96
hours) at room temperature to improve the sensitivity in the measurement of K;

5 values for very potent inhibitors. The starting inhibitor concentrations are
determined based on preliminary enzyme inhibition screening results which
estimate the expected potency of the inhibitor. Inlubxtor concentrations are then
prepared using the onmek 1000 (Beckman) and the Quadra 96 (Tomtec). Substrate
(biotinylated at the amino terminal arginine and _ﬂuoreseently labeled with

10 fluorescein at the carboxyl terminal lysine), inhibitor and the tandem enzyme are
allowed to react in solution at pH 5.5 (buffers identical to those used with the native
dimeric enzyme) in the dark for 96 hours. Streptavidin coated polystyrene beads are
added to stop the reaction. The labeled cleavage product is separated from
unreacted substrate via filtration. Residual flucrescence is quantitated with the &

15 Idexx SM2000 (Idexx) and the resulting data are analyzed using the NLLSF
program. ; SR .

The % inhibition values and/or K; values of representative compounds of the
present invention tested in the HIV protease screening assay and/or tandem HIV
protease assay are listed in Table II below.

20 Several compounds of the present invention, such as N-[3-(1-[5,6-Dihydro-4-
hydroxy-2-0x0-6-(2-phenethyl)-6-propyl-2H-pyran-3-yl}-2,2-dimethylpropyl)phenyl})-1-
methyl-1H-imidazole-4-sulfonamide were tested in known human cell lines, such as
human T-cell lines, e.g., MT4 and H9, which were infected with HIV-1;rp, and
certain of these compounds were further tested in peripheral blood mononuclear

25 cells (PBMC), which were infected with HIV-1;p.gp (a clinical isolate). The
compounds were found to inhibit retroviral replieetion. _

The following compounds of the present invention are preferred:
~ 5-Cyano-N-[3-(1-[5,6-dihydro-4-hydoxy-2-o0xo-6-(2-phenethyl)-6-propyl-2H-
pyran-3-yl}-2, 2-d1methylpropyl)phenyl]-2—pyndmeeulfonamde

30 " N-{3-(1-(4-Hydroxy-5,6-dihydro-2-oxo-6-phenethyl-6-propyl-2H-pyran-3-
yDpropyllphenyl]-5-cyanopyridine-2-sulfonamide

N-[8-(1-{5,6-Dihydro-4-hydroxy-2-0x0-6-(2-phenethyl)-6-propyl-2H-pyran-3-yl}-
2,2-dimethylpropyl)phenyl}-1-methyl-1H-imidazole-4-sulfonamide
N-{3-{1-(4-hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-pyran-3-yl)-
35 propyl}-phenyl}-1-methyl-1H-imidazole-4-sulfonamide
N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6-(2-(4-fluorophenyl)ethyl)-6-propyl-2H-
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pyran-3-yl)-2,2-dimethylpropyllphenyl]-5-cyanopytidine-2-sulfonamide

N-[3-{1-(4-Hydroxy-5,6-dihydro-2-oxo-6-(2-(4sfluorophenyl)ethyl)-6-propyl-2H-
pyran-3-yl)propyliphenyl}-6-cyanopyridine-2-sulfonamide

N-[3-{1-(4-Hydroxy-5,6-dihydro-2-oxo-6-(2-(4-fluorophenyl)ethyl)-6-propy!-2H-
pyran-3-yl)-2,2-dimethylpropyliphenyl]- 1-methyl- 1H-imidazole-4-sulfonamide

N-[3-{1-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-dipropyl-2H-pyran-3-y1)-2,2-
dimethylpropyl}phenyi}-5-cyanopyridine-2-sulfonamide

N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-dipropyl-2H-pyran-3-
yhpropyliphenyl}-5-cyanopyridine-2-sulfonamide _

N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-dipropyl-2H-pyran-3-y1)-2,2-
dimethylpropyl}phenyll-1-methyl-1H-imidazole-4-sulfonamide

N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-(4-fluorophenyl)ethyl)-2H-
pyran-3-yl)-2,2-dimethylpropyl}phenyl]-5-cyanopyridine-2-sulfonamide

N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-(4-fluorophenyl)ethyl)-2H-
pyran-3-yl)propyllphenyl]-5-cyanopyridine-2-sulfonamide

N-[3-{1-(4-Hydroxy-5,6-dihydro-2-ox0-6,6-bis(2-(4-fluorophenyl)ethyl)-2H-
pyran-3-y1)-2,2-dimethylpropyliphenyl]-1-methyl-1H-imidazole-4-sulfonamide

N-[3-(1-[6,6-Bis-(2-cyclopropyl-ethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-3-
y11-2,2-dimethyl-propyl)phenyl]-5-cyano-2-pyridinesulfonamide

N-[3-(1-[6,6-Bis-(2-cyclopropyl-ethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-3-
yllpropyl)phenyl]-5-cyano-2-pyridinesulfonamide

N-[3-(1-[6,6-Bis-(2-cyclopropyl-ethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-3-
y1]-2,2-dimethyl-propyl)phenyll-1-methyl-1H-imidazole-4-sulfonamide

5-cyano-N-[3-(R or S)-[1-[5,6-dihydro-4-hydroxy-2-ox0-6-(2-phenethyl)-6-(R or
5)«(3,3,3-trifluoropropyl)-2H-pyran-3-yi}-2,2-dimethylpropyliphenyl]-2-
pyridinesulfonamide,

N-[3-(R or S)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6-(R or S)-(2-phenethyl)-6-(3,3,3-
trifluoropropyl)-2H-pyran-3-yl}-2,2-dimethylpropyllphenyl]-1-methyl- 1H-imidazole-4-
sulfonamide, '

5-amino-N-[3-(R or S)-{1-[5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenethyl)-6-(R or
8)-(3,3,3-triflucropropyl)-2H-pyran-3-yl]-2,2-dimethylpropyliphenyl]-2-pyridine-
sulfonamide,

N-[3-(R or S)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenethyl)-[6-(R or S)-
propyl}-2H-pyran-8-yl}-2,2-dimethylpropyllphenyl]-2-pyridinesulfonamide,

5-Trifluoromethyl-N-[3-[1-{4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl}-propyll-phenyl]-2-pyridinesulfonamide,

-69-



WO 95/30670 ‘ ' PCT/US95/05219

10

15

20

25

30

35

5-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-
dihydro-2H-pyran-3-yl}-propyll-phenyl}-2-pyridinesulfonamide, or (3R or S)-N-[3-[1-
(5,6-Dihydro-4-hydroxy-2-0x0-6,6-dipropyl-2H-pyran-3-yl)propyliphenyl]-5- |
(trifluoromethyl)-2-pyridinesulfonamide '

5-Trifluoromethyl-N-[3-(R or S)-[ 1-[4-hydroxy-2-oxo-6 6-d1-phenethyl-5 6-
dihydro-2H-pyran-3-yl]-propyl]~phenyl]-2-pyndmesu1fonam1de,

5-Trifluoromethyl-N-[3-[1-[5,6-dihydro-4-hydroxy-2-ox0-6-(2-phenethyl)-6-n-
propyl-2H-pyran-8-yl}-2,2-dimethylpropyl}-phenyl]-2-pyridinesulfonamide,

" 5-Trifluoromethyl-N-[3(R or 8)-{1-[5,6-dihydro-4-hydroxy-2-ox0-6(R or S)-(2-
phenethyl)-6(R or S)-n—propyl—ZH-pyran-S-yl]—Z 2-d1methylpropyl]—phenyl]-2-pyndme-
sulfonamide,

5-Trifluoromethyl-N-[3(R or S)-[1-[5 6-dihydro-4-hydroxy-2-oxo-6(R or S)-(2-
phenethyl)-6(R or S)-n-propyl-2H-pyran-3-yl}-propyl]l-phenyl}-2-pyridinesulfonamide,
or (3R or S, 6R or 8)-N-[3-[1-(5,6-Dihydro-4-hydroxy-2-0xo-6-propyl-6-phenethyl-2H-
pyran-3-yl)propyliphenyl]-5-(triflucromethyl)-2-pyridinesulfonamide

5-Amino-N-[8-(1-{5,6-dihydro-4-hydroxy-2-ox0-6-(2-phenylethyl)-6-propyl-2H- -
pyran-3-yl}-2,2-dimethylpropyl)phenyl}-2-pyridinesulfonamide,

5-Cyano-N-[3(R or 5)-(1{5,6-dihydro-4-hydroxy-2-ox0-6(R or S)-(2-
phenylethyl)-G-propyl-2H-pyran-3-yl]-2 2-d1methylpropyl)phenyl]-2-pyndme-
sulfonamide,

5-Cyano-N-[3-(1-[5,6-dihydro-6, 6-dnsobutyl-4-hydroxy—2—oxo-2H— pyran-3-yl}-
2,2-d1methylpropyl)phenyl]-2-pyndmesulfonamide

N-[3(R or S)-{1-(5,6-Dihydro-4-hydroxy- 2-0x0-8(R or S)-[2-phenylethyl]-6-
propyl-2H-pyran—3-yl)-2 2-d1methylpropyl]phenyl]-l-methyl-1H-1m1dazole-4-
sulfonamide,

5-Cyano-N-[3-(1-[5,6-dihydro-4-hydroxy- 2-0:0-6-(2-phenylethyl)—6—propyl-2H-
pyran-3-yllcyclopropylmethyl)phenyll-2-pyridinesulfonamide,

5-Amino-N-[3(R or S)«(1-[5,6-dihydro-4-hydroxy-2-0x0-6(R or S)-(2-
phenylethyl)-6—propyl-2H—pyran-3-y1]-2 2-dunethylpropyl)phenyl]-2-pyndme-
sulfonamide,

5-Amino-N-[3(R or 8)-(1-[5,6-dihydro-4-hydroxy-2-0x0-6(R or S)-(2-
phenylethyl)-s-propyl-2H-pyran-3-yl]propyl)phenyl]-z-pyﬁdinesulfonamide,

5-Amino-N-[3(R or S)-( 1-[6(R or S)-(2-[4-fluorophenyllethyl)-5,6-dihydro-4-
hydroxy-2-oxo-6-propyl-2H—pyran-3-y1]—2 2-dimethylpropyl)phenyl]-2-pyridine-
sulfonamide,

N-[3(R or S)-(1-[5,6-Dihydro-6,6-dipropyl-4-hydroxy-2-oxo-2H-pyran-3-yl}-2,2-
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dlmethylpropyl)phenyl]-l-methyl- 1H-1m1dazole—4-su1fonam1de

5 Azmno-N—[S(R or S)-(1-[5,6- d1hydro-6 6- d1propyl-4-hydroxy—2-oxo-2H-pyran-
3-yl}-2, 2-dzmethylpropyl)phenyl}-2-pyndmesulfonam1de,

5-Cyano-N-[3(R or S)-(1-[5,6-dihydro-6,6-dipropyl-4-hydroxy-2-oxo-2H-pyran-3-
yl11-2,2-dimethylpropyl)phenyl}-2-pyridinesulfonamide,

N-[3(R or 8)-(1-[6,6-Bis(2-phenylethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-
8-yllpropyl)phenyl]-1-methyl-1H-imidazole-4-sulfonamide,

N-[3(R or 8)-(1-[6,6-Bis(2-phenylethy})-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-
3-yllpropyl)phenyl]-5-cyano-2-pyridinesulfonamide,

N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0xo-6,6-bis(2-phenylethyl)-2H-pyran-3-
yDpropyliphenyl)-56-cyanopyridine-2-sulfonamide,

N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-oxo0-6(R or S)-phenethyl-6-propyl-2H-
pyran-3-yl)propyl}phenyl]}-5-cyanopyridine-2-sulfonamide,

N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S or R)-phenethyl-6-propyl-2H-
pyran—3-yl)propyl}phenyl]—1-methy1-1H-imidazole-4-sulfonamide,

N-[8-{1-(4-Hydroxy-5,6-dihydro-2-ox0-6,6-bis(2-phenylethyl)-2H-pyran-3-yl)-
2,2-dimethylpropyliphenyl]-1-methyl- 1H-imidazole-4-sulfonamide,

N-[8-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(R or 8)-(2-(4-
fluorophenybhethyl)-6-propyl-2H-pyran-3-y1)-2,2-dimethylpropyl}phenyl]-5-
cyanopyridine-2-sulfonamide,

N-[8-{1(R or S)(4-Hydroxy-5,6-dihydro-2-oxo-6(R or S)-(2-(4-
fluorophenyl)ethyl)-6-propyl-2H-pyran-3-yl)-2,2-dimethylpropyllphenyl]-1-methyl-1H-
imidazole-4-sulfonamide,

N-{3-{1(S or R)-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-bis(2-phenylethyl)-2H-pyran-
3-y1-2,2-dimethylpropyl}phenyl]-5-aminopyridine-2-sulfonamide

N-[8-{1(S or R)<(4-Hydroxy-5,6-dihydro-2-ax0-6,6-bis(2-phenylethyl)-2H-pyran-
3-yD-2,2-dimethylpropyllphenyl}-1-methyl-1H-imidazole-4-sulfonamide

N-[3-{)(S or R)-(4-Hydroxy-5,6-dihydro-2-ox0-6,6-bis(2-phenylethyl)-2H-pyran-
3-y1)-2,2-dimethylpropyliphenyl)-5-cyanopyridine-2-sulfonamide

N-[3- (KR or S)-(4-Hydroxy-5 6-dihydro-2-0x0-6, 6-d1propyl-2H— pyran-3-yl)-
propyl}phenyl]-5-cyanopyndme-2-su1fonam1de

The following compounds of the present invention are more preferred:

5-Cyano-N-[3-(1-[6,6-dihydro-4-hydoxy-2-0x0-6-(2-phenethyl)-6-propyl-2H-
pyran-s-yl]-2,2-dimethylpropy1)phenyl]-2-pyridinesu1fonamide

5-cyano-N-[3-(R or 8)-[1-5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenethyl)-6-(R or
5)-(8,3,3-trifluoropropyl)-2H-pyran-3-yl}-2,2-dimethylpropyllphenyl}-2-
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pyridinesulfonamide,

5-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-
dihydro-2H-pyran-3-yl]-propyll-phenyl]-2-pyridinesulfonamide, or (3R or S)-N-[3-[1-
5 6—Dihydro-4-hydroxy -0%0-6 6-d1propyl-2H-pyran-3-yl)propyl]phenyl]-5-

5 (tnﬂuoromethyl)-2-pyndmesulfonam1de

5-Trifluoromethyl-N-[3(R or S)-[1-5,6-dihydro-4-hydroxy-2-axo-8(R or S)-(2-
phenethyl)-6(R or S)-n-propyl-2H-pyran-3-yl]-propyl]-phenyl]-2-pyndmesulfonam1de,
or (3R or S, 6R or S)-N-[3-[1-(5 6-D1hydro-4-hydroxy-2-oxo-6-propyl-6-phenethyl-2H-
pyran-3-yl)propyl]phenyl]-5-(tnﬂuoromethyl)-Z-pyndmesulfonamxde

10 5-Cyano-N-[3(R or §)1-{5,6-dihydro-4-hydroxy-2-cxo-6(R or SH2-
phenylethyl)-6-propyl-2H-pyran-8-yl}-2, 2—d1methylpropyl)phenyl]-2-pyndme—
sulfonamide, | ' | | |

N-8(R or S){1-(5,6-Dihydro-4-hydraxy-2-cx0-6(R or S)}-2-phenylethyl}-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyllphenyll-1-methyl- 1H-imidazole-4- ‘

15 sulfonamide, o | | | o
- N-{8-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S or R)-phenethyl-6-propyl-2H-
pyran-3-ylpropyliphenyl}-5-cyanopyridine-2-sulfonamide,

N-{3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(R or S)-(2(4-fluorophenyl)-
ethyl)-6-propyl-2H-pyran-8-yl)-2,2-dimethylpropyliphenyl]-5-cyanopyridine-2-

20 sulfonamide, B _

N-[3-{1(R or S)-(4-Hydroxy¥5,6-dihyiiro¥2-oxb-6CR or 8)~(2-(4-fluorophenyl)-
'ethy_l)-S-propyl-2H-pyran-3-yl)?2,2-dimethylpmpyl}phenyl]-l-methyl- 1H-imidazole-4-
sulfonamide, and )

N-[3-{1(R or 8)-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-dipropyl-2H-pyran-8-yl)-

25 propyl}phenyl]-s-cyanopyridine-zshlfonamide.,
The following compounds of the present invention are most preferred (see
Chart EEE): -
N-[3-{1(R or 8){(4-Hydroxy-5, 6-dihydro-2-0xo-6(S or R)-phenethyl-G-propyl—2H-
 pyran-8-yl)propyllphenyl}-5-cyanopyridine-2-sulfonamide of formula EEE-1,
30 N-{3-{1(R or S)-(4-Hydroxy-5,6-d1hydrq-2-oxo-6,6-dxpropyl-2H-pyran—3-yl)-
propyllphenyl]-5-cyanopyridine-2-sulfonamide of formula EEE-2,

N-[3(R or S)-[1-(5,6-Dihydro-4-hydroxy-2-0x0-6(R or S)}-[2-phenylethyl}-6-
propyl-2Hprran-3-yl)-2,2-d.imefhylpropyl]phenyl]-1-methyl-1H-imidazole-4-
sulfonamide of formula EEE-3, |

35 5-Trifluoromethyl-N-[3(R or S)-[1-{5,6-dihydro-4-hydroxy-2-ox0-6(R or S)-(2-
phenethyl)-6(R or S)-n-propyl-2H-pyran-3-yl]-propyll-phenyl}-2-pyridinesulfonamide
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of formula EEE-4, or (3R or S, 6R or S)-N-[3-[1-(5;6-Dihydro-4-hydroxy-2-oxo-6-
propyl-6-phenethyl-2H-pyran-3-yl)propyllphenyl}-5-(trifluoromethyl)-2-
pyridinesulfonamide

5-Trifluoromethyl-N-[3-(R or S)-[1-{4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-

5 dihydro-2H-pyran-3-yl}-propyl}-phenyl}-2-pyridinesulfonamide of formula EEE-5, or
(3R or S)-N-[3-[1-(5,6-Dihydro-4-hydroxy-2-oxo-6,6-dipropyl-2H-pyran-3-
yDpropyllphenyl]-5~(trifluoromethyl)-2-pyridinesulfonamide.

Also the following compounds of the present ixivention, which are readily
prepared by the synthetic procedures set out herein, are most preferred:
10 (3R)-N-[3{1-(5,6-Dihydro-4-hydroxy-2-oxo-6,6-dipropyl-2H-pyran-3-
ylpropyllphenyl}-5-(trifluoromethyl)-2-pyridinesulfonamide
(3R)-N-[3-[1-(5,6-Dihydro-4-hydroxy-2-oxo-6-propyl-6-phenethyl-2H-pyran-3-
yDpropyllphenyl]-5-(trifluoromethyl)-2-pyridinesulfonamide,
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DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the Preparations and Examples below and throughout this document:

o

1H.NMR
ISC-NMR
5

AlCl,

is

[
n

] E. 5. 6' 6. 6. a. s

R EE R EEE R EEEEEEEEREEREBEE R R E B

degrees Centigrade.

proton nuclear magnetic resonance spectrum.
carbon nuclear magnetic resonance spectrum.
chemical shift (parts per million) relative to TMS.
aluminum chloride. -

analytical data.

. benzyl.
benzyloxycarbonyl.

deuterio-chloroform.
deuterio-methanol.

methylene chloride.

reciprocal centimeters.

cupric bromide.

dimethylsulfoxide.

deuterio dimethylsulfoxide. _
electron impact mass spectroscopy.
ethyl acetate.

triethyl aluminum.
fé.st-aton;—bombardment mass spectroscopy.
hydrochloric acid.

water.

1-hydroxybenzotriazole hydrate.

‘high-resolution mass spectroscopy.

potassium hydroxide.
molar (concentration).
methanol.

dimethyl sulfide.
milligram.

magnesium sulfate.
millimeter of mercury.
melting point.

normal (concentration).

-74-



WO 95/30670 PCT/US95/05219

10

15

25

30

35

NaCl is sodium chloride.

NaOH is sodium hydroxide.
NaH is sodium hydride.

NaHCOs is sodium bicarbonate.
Na2003 is sodium carbonate.

Nay80, is sodium sulfate.

NH,C] is ammonium chloride.

Pd/C is palladium on charcoal.

Re is chromatographic movement relative to solvent front. |
TFA is trifluoroacetic acid. '

THF is tetrahydrofuran.

T™MS is tetramethyl silane.

The following Preparations and Examples illustrate the present invention:

PREPARATION 1 Cyclopropyl-(3-nitrophenyl)methanone (Formula A-2) Refer to
~ Chart A.

A 500-mL, three-necked, round-bottomed flask with a gas outlet and a 250-
mL pressure-equalizing addition funnel is charged with cyclopropy! phenyl ketone of
formula A-1 (30 mL) and cooled to -40 °C. The addition funnel is charged with nitric
acid (180 mL), which is added to the reaction mixture dropwise over 2h. The
reaction mixture is stirred another 3.5 h at -40 - 0 °C, and then quenched by
pouring onto 500 mL of ice. The mixture is extracted with three 150-mL portions of
ethyl acetate. The organic layers are combined, washed with two 250-mL portions of
saturated sodium bicarbonate, dried over magnesium sulfate, filtered, and
concentrated to give 41.117 g of yellow solid in an orange oil. Recrystallization from
65 mL of methanol yields 20.664 g of the title product as light yellow crystals.

Physical characteristics are as follows:

1H NMR (CDClg) & 8.85, 8.48, 8.33, 7.70, 2.72, 1.36-1.31, 1.20-1.14 ppm.
PREPARATION 2 Cyclopropyl<(38-aminophenyl)methanone (Formula A-3) Refer to

Chart A. |

A 500-mL Parr hydrogenation flask is charged with 2.1 g of 10% platinum on
carbon and a solution of the title product of Preparation 1 (20.6 g) in 250 mL of
methanol. The reaction mixture is shaken for 50 min under 44 psi of hydrogen, then
filtered through Celite twice. The light green solution is then concentrated to give
15.744 g of the title product as a green oil.

Physical characteristics are as follows:
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IH NMR (CDCly) § 7.42, 7.30-7.23, 6.88, 3.8, 2.63, 1.24-1.19, 1.05-0.99 ppm.
PREPARATION 3 N-[3-cyclopropylmethanone]benzenesulfonamide (Formula A-4)
Refer to Chart A. o | :
A 500-mL, three-necked, round-bottomed flask with a nitrogen inlet is
5 charged with the title product of Preparation 2 (15.7 g) and 200 mL of methylene
chloride. Benzenesulfonyl chloride (12 mL) and pyridine (7.8 mL) are added, and
the reaction mixture is stirred at room temperature for 45 min. 10% HCI (200 mL) is
added to quench the reaction. The organic layer is separated, dried over magnesmm
sulfate, filtered, and concentrated to give 28.638 gof orange solid. Recrystallization
10 from 75 mL of hot methylene chloride yields the title product (22.264 g) as a pink
solid. | .
Physical characteristics are as follows:
MP 98-101 °C. | o
H NMR (CDCly) 5 7.81-7.73, 7.62, 7.55-7.85, 2.60, 1.30-1.25, 1.10-1.03 ppm.
15 13c NMR (CDClg) 5 200.4, 138.8, 137.2, 133 0, 129.5, 129.0, 127.0, 125.1,
124.7, 120.5, 17.3, 12.1 ppm.
IR (mineral oﬂ) 8239, 3222, 1653, 1449, 1339 1259, 1176, 1165, 1093, 939,
687 em'L,
Elementalanalysm, found: C, 63.70; H, 5.01; N, 478
20 MS (EI) m/e 301 260, 160, 141 7.
For high resolution, found: 301. 0772.
PREPARATION 4 N-[3-cyclopropylmethanol]benzeneeulfonam1de (Formula A-5)
Refer to Chart A.
A 500-mL, three-necked, round-bottomed flask with a nitrogen inlet is
25 charged with the title compound of Preparation 3 (21.138 g), 200 mL of
tetrahydrofuran, and IOOmLofethanol TheﬂaskmeooledtoO°Cman1cebath
andsodmmborohydnde(lOSg)lsaddedmsmallportmnsover20mmu1:es The
reaetlonmxturelsehrredatroomtemperatureforee 18 h, and then cooled again
_in an ice bath to 0 °C. 10%HCI(100mL)maddeddropmeeover45mm, and the
80 mixture is stirred another 1 h at 0 °C. The reaction mixture is then extracted with
three 100-mL portions of 'methylene chloride. The organic layers are combined,
dried over magnesium sulfate filtered and concentrated to give 25.015 g of pale
yellow oil. Column chromatography on 150 g of mhca gel (elution with 50-65% ether
in hexane followed by 2-5% methanol in methylene chloride) yields 18.692 g of the
35 title product as a white solid.
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Physical characteristics are as follows:

MP 112-114 °C. |

1H NMR {CDCly) 5 7.69, 7.42, 7.32, 7.25, 7.12, 7.05-6.96, 3.82, 3.19, 1.03-0.94,
0.51-0.46, 0.39-0.29, 0.19-0.16 ppm.

13c NMR (DMSO) 5 147.0, 139.7, 137.4, 132.9, 129.3, 128.6, 126.8, 121.8,
118.5, 117.8, 75.0, 19.2, 3.1, 2.3 ppm.

IR (mineral oil) 3523, 3249, 1449, 732 em™L.

Elemental analysis, found: C, 63.41; H, 5.79; N, 4.86.

MS (EI) m/e 308, 275, 262, 77.

For high resolution, found: 303.0935.

PREPARATION 5 4-Hydroxy-10-propyl-2H-cycloocta[blpyran-2-one (Formula A-7)
Refer to Chart, A.

A 250-mL, three-necked, round-bottomed flask with a nitrogen inlet and a
125-mL pressure-equalizing addition funnel is charged with diisopropyl amine (3.6
mL) and 15 mL of tetrahydrofuran. The addition funnel is charged with 4-hydroxy-
2H-cycloocta[blpyran-2-one of formula A-6 (2.292 g) and 85 mL of tetrahydrofuran.
The flask is cooled to 0 °C in an ice bath, n-butyllithium (16.3 mL of 1.6 M solution
in hexanes) is added dropwise over 3 min, and the reaction mixture is stirred
another 15 min at 0 °C. The solution of 4-hydroxy-2H-cyclooctalblpyran-2-one in
THF is added dropwise over 35 min, and the reaction mixture is stirred for another
25 min at 0 °C. Hexamethylphosphoramide (4 mL) is added in one portion, and
iodopropane (1.3 mL) is added dropwise over 2 min. The reaction mixture is allowed
to warm to room temperature and stirred for ca. 18 h. 30 mL of 10% HClI is added
and the aqueous layer is separated. The pH of the aqueous layer is lowered from 10
to 2 with concentrated HC], and the agueous layer is extracted with two 50-mL
portions of methylene chloride. The organic layers are combined, dried over
magnesium sulfate, filtered, and concentrated to give an orange oil, which is
partitioned between 100 mL of 1 N sodium hydroxide and 50 mL of ether. The
aqueous layer pH is adjusted from 14 to 1 with concentrated hydrochloric acid, and
is then extracted with two 50-mL portions of methylene chloride. The organic layers
are then combined, dried over magnesium sulfate, and concentrated to give an
orange oil, which is diluted with 100 mL of ether and washed with three 25-mIL
portions of 10% HCl. The organic layer is then dried over magnesium sulfate,
filtered, and concentrated to give 1.829 g of orange solid. Column chromatography
on 100 g of silica gel (elution with 0-10% methanol in methylene chloride) gives
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1.358 g of a pale orange solid. An additional column chromatography on 150 g of
silica gel (elution with 10% ether and 1% acetic acld in methylene chloride) gives
0.705 g of the title product as a yellow solid.

' Physical characteristics are as follows:

1H NMR (CDCl3) 5 11. 38, 5.68, 3. 02-2 93, 2 20, 1.98-1.82, 1.73-1.58, 1.46-1.25,
1.24-1.08, 0.89 ppm.

13c NMR (CDCly) 8 1723 168.3, 165.3, 1148 89 7, 88.8, 36.0, 33.8, 30.1,
27.2, 25.5, 22.9, 21.0, 13.9 ppm.

IR (mineral oil) 1679, 1641, 1617, 1492 cm'l,

Elemental analysis, found: C, 70.90; H, 8.36.

MS (EI) m/e 236, 208, 166.

For high resolution, found: 236.1414. |
EXAMPLE 1 N-[3-{cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-10-propyl-2H-  {

| cyclooctalblpyran-3-y)methyliphenyllbenzenesulfonamide (Formula A-
~ 8) Refer to Chart A. -

A 100-mL, three-necked, round-bottomed flask with a 85-mL pressure-
equalizing addition funnel filled with3 A molecular sieves and fitted with a reflux
condenser and a mtrogen inlet is charged with the title compound of Preparation 5
(0.196 p), p-toluenesulfomc acid (0.040 g), and 80 mL of methylene chloride. The
title product ofPreparatmn 4(0.252 g) is added, and the reaction mixture is heated
to reflux for 2 h, then stirred at room temperature for an additional hour. The
reaction mixture is then diluted with 20 mL of methylene chloride and washed with
60mLof115aturatedsodmmb1carbonateandbnne 80 mL of water, and 30 mL of
brine. TheaqueouslayersareeombmedandextractedmthSOmLofmethylene
chloride. The organic layers are then combined, dried over magnesium sulfate,
filtered, and concentrated to give 0.576 g of crude material. Column
chromatography on 35 g of silica gel (elution with 20-80% ether in hexane) yields
0096gofthet1tlecompoundasawhitesohd

Phys_leal characteristics are as follows:

MP 87-90 °C (decomposition). -

MS (ED me 521, 493, 380, 275, 262, 249, 144, 77.

For high resolution, found: 521.2236.

EXAMPLES 2 - 7 _

Following procedures analogous to those described above, the following

additional compounds of the present invention are prepared:
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2) 4-Cyano-N-[3-(R or S)-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-
oxo-(R or S)- 10-propy1-2H-cycloocta[b]pyran-3-yl)méthyl]phenyl]benzenesulfonamide

3) 4-Cyang-_N-[3-(R or S}(cyclopmpyl(5,&7,8,9,10-hexahydro-(R or S)-10-
cyclopropylmethyl-4-hydroxy-2-oxo-2H-cyclooctalblpyran-3-yl)methyllphenyl]
benzenesulfonamide

4)  4-Cyano-N-[3-(R or S)-[cyclopropyl(5,6,7,8,9,10-hexahydro-(R or §)-10-
benzyl-4-hydroxy;2-oxo-2H-cycloocta[b]pyran-3-y1)metﬁyl]phenyl]benzenesulfonamide

5) N-[3-(R or S)-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-(R or
S)- 10-propyl-2H-cyclbocta[b]py!'an-3-yl)methy1}phenyl]- 1-methyl-1H-imidazole-4-
sulfonamide '

6) N-[3-(R or S)-[cyclopropyl(5,6,7,8,9,10-hexahydro-(R or S)-10-
cyclopropylmethylA-hydroxy—2-oxo—2H-cycloocta[b]pyran-3-yl)methy1]pheny1]-1-
methyl-1H-imidazole-4-sulfonamide . ,

3 N-[3-(R or S)-[cyclopropyl(5,6,7,8,9,10-hexahydro-(R or S)-10-benzyl-4-
hydroxy-2-oxo-2H-cycloocta[blpyran-3-yl)methyliphenyl]-1-methyl- 1H-imidazole-4-
sulfonamide
PREPARATION 6 (3-Benzaldehyde)-carbamic acid, phenylmethyl ester (Formula

B-2) Refer to Chart B,

A flask with a nitrogen inlet is charged with sodium bicarbonate (10.4 g) in
200 mL of THF and 200 mL of water, and m-aminobenzaldehyde of formula B-1
(10.0 g) and benzyl chloroformate (13.6 mL) are added sequentially. The mixture is
stirred at room temperéture for 40 min. Ether is then added, and the organic layer
is separated, washed with saturated sodium bicarbonate, dried over sodium sulfate,
filtered and concentrated to give a brown oil. Column chromatography on 300 g of
silica gel yields 16.3 g of the title compound as a pale yellow oil. An analytical
sample is crystallized from ethyl acetate-hexane.

Physical characteristics are as follows:

MP 100-104 °C.

1H NMR (CDClg) 5 9.98, 7.91, 7.68, 7.59, 7.43-7.35, 6.83, 5.23 ppm.

13c NMR (CDCl,) 5 191.8, 153.0, 138.6, 187.1, 135.6, 129.7, 128.6, 128.4,
128.3, 124.6, 124.2, 119.], 67.2 ppm.

IR (mineral oil) 3269, 2954, 2925, 2868, 2855, 1729, 1682, 1597, 1560, 1465,
1455, 1326, 1204, 1237, 1329, 1170, 1155, 1048, 695 cm-1.

Elemental analysis, found: C, 70.74; H, 5.14; N, 5.33.

MS (ED mv/e 255, 211, 91.
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For high resolution, found 255. 0900

PREPARATION 7 [3-(1-Hydroxy-a-methylbutyl)phenyl]-carbamxc acid,
phenylmethyl ester (Formula B-3 wherem R, is isobutyl) Refer
to Chart B. |

A flask with a nitrogen inlet is charged with the title compound of
Preparation 6 (4.0 g) and 60 mL of dry tetrahydrofuran. The mixture is cooled to 0
9C, and isobutyl magnesium chloride (17.2 mL) is added. The reaction mixture is
then allowed to warm to room temperature and stir for 2 hours. Saturated
ammonium chloride is added to quench the reaction, and the mixture is partitioned
between ether and water. The organic layer is washed with water and concentrated
to give 5.78 g of pale yellow oil. The crude material is crystallized from ethyl
acetate-hexane to yield 4.13 g of the tttle eompound as white crystals.

Physical characteristics are as follows:

MP 78-77°C. - |

1H NMR (CDCly) § 7.41-7.33, 7.25, 7.05, 6.74, 5.19, 4.73-4.65, 1.91, 1.73-1.65,
1.47, 0.93 ppm.

IR (Nujol) 3400, 3249, 3085, 2953, 2025, 2869, 2855, 1697, 1615, 1602, 1563,
1450, 1283, 1245, 1177, 1087, 1017, 798, 778, 74O 696 cm™1.

Elemental analysxs,found C, 7258 H, 725 N, 4.56.

MS (EI) m/z 318, 257, 218, gL
PREPARATION 8 [3-[1-(5,6,7,8,9,10-Huahydro-4-hydroxy—2—oxb-2H—

cycloocta[blpyran-8-yl)-8-methylbutyllphenyl-carbamic acid,
phenylmethy! ester (Formula B-5 wherein R, is isobutyl) Refer
to Chart B.

A 200-mL, three-necked flask with a Dien-Stark trap and a nitrogen inlet is
charged with p-toluenesulfonic acid (0.66 g) and toluene (100 mL) and warmed to
reflux to collect 20 mL in the Dien-Stark trap. The reaction mixture is cooled to
room temperature, and the trap is emptied. 4-Hydroxy-2H-cyclooctalb)pyran-2-one
of formula B-4 (2.48 g) and the title compound of Preparation 7 (4.0 g) are added to
the reaction mixture and then heated to reflux for 6.5 h. The reaction mixture is
allowed to stand at room temperature overnight, then poured into 350 mL of ethyl
acetate, washed with two 25-ml, portions of water, 25 mL of saturated sodium
bicarbonate, and 25 mL of water. The organic layer is concentrated to give 7.9 g of
yellow oil. Column chromatography on 150 g of silica gel (elution with 10-50% ethyl
acetate in hexane) gives 0.217 g of the title product as an off-white foam.
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Physical characteristics are as follows:

MP 73-78°C (decomposition).

1H NMR (CDCI3) 3 7.38-7.25, 7.18, 6.72, 6.01, 5.19, 4.48, 2.58, 2.41, 1.98,
1.74, 1.62-1.38, 0.96 ppm.

PREPARATION 9 (R or S)-{3-{1-(5,6,7,8,9,10-Hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[b]pyran-3-yl)-3-methylbutyllphenyl}-carbamic acid,
phenylmethyl ester (Formula B-5 wherein R, is isobutyl) Refer
to Chart B. _

A stock solution of the title compound of Preparation 8 (32 mg/mL) in 30%
isopropyl alcohol and 0.1% acetic acid in hexane is chromatographed on a 2.0 x 25
cm (R, R) Whelk-O 1 column at 2 mL per injection using an automated
chromatographic system. The eluant is monitored at 310 nm, the flow rate was 10
mL/min and appropriate fractions from multiple injections combined and
concentrated in vacuo to give snowy white solids.

Physical characteristics are as follows: ,

The retention time of the title compound is 18.8 min.

PREPARATION 10 (R or S)-[3-{1-(5,6,7,8,9,10-Hexahydro-4-hydroxy-2-oxo-2H-
cyclooctalblpyran-38-yl)-3-methylbutyllphenyl)-carbamic acid,

 phenyimethy] ester (Formula B-5 wherein R, is isobutyl) Refer
to Chart B. _

The title compound of Preparation 8 is separated as described in Preparation
9 above.

Physical characteristics are as follows:

The retention time of the title compound is 22.1 min.

PREPARATION 11 (R or S)-3-[1-(3-Aminophenyl)-3-methylbutyll-5,6,7,8,9,10-
hexahydro-4-hydroxy-2H-cyclooctafblpyranone (Formula B-6
wherein R, is isobutyl) Refer to Chart B.

_ A ﬂask with a nitrogen inlet is charged with a solution of the title compound
of Preparation 9 (0.637 g) in 6 mL of ethanol. Cyclohexene (6 mL) and 10%
palladium on carbon (0.16 g) are added, and the reaction mixture is heated at reflux
for 2 h. The mixture is then filtered through Celite and concentrated to give 0.205 g
of the title compound as an off-white foam.

Physical characteristics are as follows:

MP 158-162 °C

MS (EI) m/z 355, 312, 299, 161, 106
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For high resolution, found: 355.2144. |

EXAMPLE 8 (R or S)-N-[3-1-(5,6,7,8,9,10-Hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[blpyran-8-yl)-3-methylbutyliphenyl}-1-methyl- 1H-imidazole-4-
sulfonamide (Formula B-7 wherein R, is isobutyl and R, is 1-
methylimidazole) Refer to Chart B.

A flask with a nitrogen inlet is charged with tl}e title compound of
Preparation 11 (0.095 g), 1-methylimidazole-4-sulfonyl chloride (0.048 g), and 5 mL
of methylene chloride (CH,Cly). Pyridine (0.58 mL) is added, and the reaction
mixture is stirred at room temperature for ca. 18 h. A precipitate forms, which is
filtered to give 0.097 g of a white solid. Recrystallization from methanol-chloroform
yields 0.065 g of the title compound as a white powder.

Physical characteristics are as follows:

~ MP 207-210°C .

1§ NMR (CDCly) 5 10.4, 10.0, 7.70, 7.11, 7.05, 6.92, 4.21, 3.64, 2.54, 2.16,
1.62, 1.5, 1.43, 1.34, 0.85 ppm.

MS (EI) m/z 499, 456, 443, 306, 251, 160, 145

For high resolution, found: 499.2151
PREPARATION 12 (R or S)-3-[1-(8-Aminophenyl)-8-methylbutyl]-5,6,7,8,9,10-

hexahydro-4-hydroxy-2H-cycloocta[b]pyranone (Formula B-6
wherein R, is isobutyl) Refer to Chart B.

Following the general procedure of Preparation 11, and making non-critical

variations, but substituting the title product of Preparation 10 for the title product

- of Preparation 9, 0.189 g of the title compound is obtained as a grey solid.

30

36

Physical characteristics are as follows:
MS (EI) m/z 355, 312, 299, 161
For high resolution, found: 355.2135
EXAMPLE 9 (R or S)-N-[3-1-(5,6,7,8,9,10-Hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[blpyran-8-yl)-8-methylbutyllphenyl}-1-methyl-1H-imidazole-4-
sulfonamide (Formula B-7 wherein R, is isobutyl and R, is 1-
methylimidazole) Refer to Chart B, |
Following the general procedure of Example 8, and makmg non-critical
variations, but substituting the title product of Preparation 12 for the title product
of Preparation 11, 0.047 g of the title.compound is obtained as a white solid.
Physical characteristics are as follows:
14 NMR (CDCly) & 10.45, 10.086, 7.70, 7.11, 7.05, 6.94, 4.21, 3.64, 2.55, 2.16,
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1.62, 1.58, 1.42, 1.35; 0.86 ppm. N

MS (EI) m/z 499, 456, 443, 354, 306, 160, 145

For high resolution, found: 499.2146
PREPARATION 13 [3-(Cyclopropyl-hydroxymethyl)-phenyl}-methanol (Formula C-2)

Refer to Chart C. _

To a solution of 6.5 mL of 3-bromobenzylalcohol of formula C-1 in 900 ml: of
tetrahydrofuran under nitrogen at -78°C is added 46 mL of a 1.4 M solution of
methyllithiﬁm in diethyl ether. The solution is stirred for 20 min and then 66 mL of
a 1.6 M solution of n-butyllithium in hexane is added. The solution is stirred 25
min and then 6 mL of cyclopropanecarboxaldehyde is added. The solution is stirred
1.5 h, warmed to 0°C and stirred for 40 min. Next the solution is warmed to room
temperature and stirred for 30 min. Finally the solution is heated at reflux for 1h.
The solution is poured onto 800 mL of water and acidified with concentrated HC}
followed by 5% aqueous HCI to adjust the pH to approximately 6. The layers are
separated and the aqueous extracted with two porﬁoﬁs of ethyl acetate. The
combined organics are dried (Nay,SO,) and concentrated to afford a yellow oil which
is chromatographed over 900 g 230-400 mesh silica gel (2:1 ethyl acetate: hexane) to
afford a 6.61g (68%) of the desired alcohol as a yellow oil.

Physical characteristics are as follows:

1H NMR (CDCly) § 7.41-7.26, 4.67, 3.99-8.96, 2.18, 1.28-1.14, 0.68
PREPARATION 14 3-[cyclopropyl [3-[hydroxymethyl]lphenyllmethyl)-5,6,7,8,9,10-

hexahydro-4-hydroxy-2H-cycloocta[blpyran-2-one (Formula C-3)
Refer to Chart C.

To a solution of 501 mg of the title product of Preparation 13 in 50 mL of
dichloromethane in the presence of molecular sieves 3A under nitrogen is added 492
mg of 4-hydroxy-5,6,7,8,9,10-hexahydrocyclooctalblpyran-2-one followed by 49 mg of
p-toluenesulfonic acid monohydrate. The solution is heated at reflux for 2 h and
then an additional 105 mg p-toluenesulfonic acid monohydrate is added and heating
continued for a further hour. The solution is concentrated in vacuo to afford a white
foam which is treated with water and then 1 N KOH and extracted with one portion
of ethyl acetate. The organic layer is washed with one portion of 1 N KOH. The
combined aqueous layers are acidified with 5% aqueous HCI and extracted with
three portions of ethyl acetate. The combined organics are dried (Na,SO,) and
concentrated in vacuo to afford a yellow oil which is chromatographed over 180 g of
230-400 mesh silica gel (2:1 ethyl acetate: hexane) to afford 436 mg of the desired
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benzyl alcohol as a white foam.

Physical characteristics are as follows:

MP 65-70°C '

IH NMR (CDClg) 8 7.25- 7.08, 4.36, 3.70-3.67, 2.41-2.37, 2.24-2.23, 1.53-1.50,
1.35-1.05, 0.54-0.43, 0.42-0.21, 0.07-0.02. :
PREPARATION 15 3-[Cyclopropyl [3-{bromomethyliphenylimethyl}-5,6,7,8,9,10-

' hexahydro-4-hydroxy-2H-cycloocta[b]pyran-2-one. and 3-
[cyclopropyl [3-[chloromethyl]pheny1]methyl]-5 6,7,8,9,10-
hexahydro-4-hydroxy-2H-cycloocta[b]pyr_an-2-one (Formulas C-
4,5) Refer to Chart C.

To a solution of 1. 0lg of the title product of 'Preparation 14 in 70 mL of
dxchloromethane under mtrogen at 0°C is added 2. 00 g of triphenylphosphine and
258gofcarbontetrabrom1demsequence Theeolutmnlsstlrred l1h and then
poured onto brine. The layers are separated and the aqueous extracted with three
portions of ethyl acetate. The combmed orgamcs are dried (Na2804) and '
concentrated to afford a yellow oil which is tnturamd with ether. The solid is
filtered off and the filtrate concentrated and chromatographed over 180 g of 230-400
mesh silica gel (1:1 hexane: ethyl acetate) to aﬂ'ord 874 mg of the desired title
product as a mixture of bromde and chlonde “The sohds laolated from the filtration
are chromatographed as above to afford anadd:tronal 699mgofthe title product as
a mixture of bromide and chloride. |

Physical characteristics are as follows

Mass Spectrum m /e 418, 416 (M*for Br), 388, 874, 372 (M* for C}), 337, 246
238, 220, 207, 195, 179, 153, 143, 129,

PREPARATION 16 3-[Cyd0pr°pyl[3-[(phenylthxo)methyl]phenyl]methyl]-
5,6,7,8,9 10-he:ahydro-4—hydroxy-2H-Cycloocta[b]pY!'an-2-one
(Formula C-6) Refer to Chart C.

To a solution of 138 mg of the tatle products of Preparation 15 in 5 mL of
dichloromethane is added 0.04 mL of thxolphenol and 0.17 mL of diisopropylethyl-
amine in sequence. The solution is heated at reflux for 1h and then allowed to
stand at room temperature overnight. The solution is poured onto brine and treated

with 5% aqueous hydrochlonc acid. The layers are leparated and the aqueous

extracted with three portions of ethyl acetate. The combined organics are dried
(NayS0,) and concentrated to_ afford a yellow oil which is chromatographed over 80
g of 230-400 mesh silica gel (2:1 hexane: ethyl acetate) to afford 111 mg of the
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desired sulfide as a white foam.

Physical characteristics are as follows: e

MP 137-139°C

Mass Spectrum m /e 446 (M™), 418, 337 , 295, 288, 220, 207, 185, 145, 128,
109, 91, 79, 55, 40.

EXAMPLE 10 3-[Cyclopropyl[3-[(phenylsulfonyl)methyi]phenylimethyl}-
5,6,7,8,9,10-hexahydro-4-hydroxy-2H-Cycloocta[blpyran-2-one -
(Formula C-7) Refer to Chart C. _

To a solution of 119 mg of the title product of Preparation 16 in 5 mL of
tetrahydrofuran and 5 mL of methanol at 0°C is added a solution of 279 mg of oxone
in 5 mL of water. The solution is stirred 2.5 h and then warmed to room
temperature and stirred 2 h. The solution is filtered and the solids washed with
chloroform. The filtrate is diluted with water and the layers are separated. The
aqueous is extracted with three portions of ethyl acetate. The combined organics are
dried (NaySO,) and concentrated to afford a clear oil which is chromatographed over
80 g of 230-400 mesh silica gel (1:1 hexane: ethyl acetate) to afford 78 mg of the title .
product as a white foam.

Physical characteristics are as follows:

MP 80-85°C

Mass Spectrum m/e 479 (M*+1), 463, 450, 391, 337, 309, 207, 161, 149, 127,
115, 71, 57, 41.

Exact mass found: 479.1885.

EXAMPLES 11-39 :

The following compounds of the present invention are prepared by an
analogous synthetic route to that described above:

11)  3-[cyclopropyl[3-[(4-cyanophenylsulfonyl)methyllphenyl}methyl]-
5,6,7,8,9,10-hexahydro-4-hydroxy-2H-cycloocta[blpyran-2-one

The starting material, 4-cyanobenzenethiol, is prepared from 4-
cyanobenzenesulfonyl chloride according to a general literature procedure: Wagner,
A.W. Ber Deutsch Chem Ges, 99:375 (1966).

Physical characteristics are as follows:

MP 100-105°C

Mass Spectrum m /e 504 (M*+1), 337, 247, 207, 148.

Exact mass found 504.1843.

12)  8-[cyclopropyl(3-[(4-fluorophenylsulfonyl)methyllphenyllmethyl})-
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5,8,7,8,9,10-hexahydro-4-hydroxy-2H-cycloocta[blpyran-2-one

Physical characteristics are as follows:

MP 95-100°C |

1H NMR (CDCly) 5 7.61-7.57, 7.40-7.37, 7.27-7.20, 7.18-7.07, 7.02-6.99, 6.42,
4.30, 3.88-3.85, 2.64-2.61, 2.51-2.47, 1.83-1.40, 1. 40-1.27, 0.69-0.58, 0.48-0.43, 0.19-
0.14.

18) 3-[chOprOpyl[3-[(4-methylphenjl§ulf0nyl)methyl]phenyl]methyl]-
5,6,7,8,9,10-hexahydro-4-hydroxy-2H-cycloocta[blpyran-2-one

Physical characteristics are as follows:

MP 100-105°C

1H NMR (CDCls) 8 7.37-7.34, 7.25-17.22, 7.17-7.05, 6.86-6.84, 4.15, 3.60-3.58,
2.52-2.42, 2.42-2.80, 2.28, 1.70-1.14, 0.57-0.32, 0.82-0.20, 0.06-(-)0.16.

14) 3-[cyclopropyl[3-[(4-carboxyphenylsulfonyl)methyl]phenyllmethyl]-
5,6,7,8,9 10-hexahydro-4-hydroxy-2H-cycloocta[b]pyran—2—one

Physical characteristics are as follows:

MP 90-95°C

Mass Spectrum m /e 523 (M*+1), 387, 247, 207, 143.

Exact mass found 523.1785. |

16)  8-[cyclopropyl[8-[(2-(1-methylimidazoyl)sulfonyl)methyllphenyl]
methyl}-5,6,7,8,9,10-hexahydro-4-hydroxy-2H-cyclooctafblpyran-2-one

Physical characteristics are as follows:

MP 95-108°C -

1H NMR (CDCly) & 7.36-7.84, 7.29-7.27, 7.14, 7.06-7.08, 6.98 (s, 1H), 6.86,
4.30, 3.73-3.70, 8.20, 2.67-2.54, 1.90-1.36, 0.71-0.50, 0.46-0.33, 0.18-0.03.
~ 16)  8-[cyclopropyl[3-[(2-pyrimidinylsulfonyl)methyllphenylmethyl}-
5,6,7,8,9,10-hexahydro-4-hydroxy-2H-cycloocta[blpyran-2-one

17)  3-{cyclopropyl[8-[(2-pyridinylsulfonyl)methyllphenyl}methyl]-
5,6,7,8,9 10-hexahydro—4-hydroxy—2H-cycloocta[b]pyran 2-one

18) 3-[cyclopropyl[3-[(1-methyl-4-mdazolylsulfonyl)methyl]phenyl]
methyl]-5,6,7,8,9,10-hexahydro-4-hydroxy-2H-cycloocta[blpyran-2-one

19)  3-{cyclopropyl[3-[(5-cyano-2-pyridinylsulfonyl)methyllphenylimethyl}-
5,6,7,8,9,10-hexahydro-4-hydraxy-2H-cyclooctalbjpyran-2-one

20)  8-[cyclopropyl[3-[(2-benzimidazolylsulfonyl)methyllphenyllmethyl]-

-5,6,7 ,8,9,10-hexahydro-4-hydroxy-2H-cydoocfa[b]pyran-2-one

21)  8-[cyclopropyl(3-[(2-quinolinylsulfonyl)methyllphenyljmethyl]-
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5,6,7,8,9 10—hexahydro-4-hydroxy—2H—cycloocta[b]pyran-2-one

22) 8- [cyclopropyl[3-[(4-cyanophenylsulfonyl)methyl]phenyl]methyl]-4-
hydroxy-coumarin

23)  3-[cyclopropyl[3-[(2-pyridinylsulfonyl)methyllphenylimethyl}-4-hydroxy-
coumarin

24) 3—[cyclopropyl[3-[(1-methyl-4-1m1dazolylsulfonyl)methyllphenyl]
methyl]-4-hydroxy-coumarin

25)  3-[cyclopropyl[3-[(5-cyano-2-pyridinylsulfonymethyllphenyllmethyl}-4-
hydroxy-coumarin

26) 3-[cyclopropyl[3-[(2-beniimidazolylsulfonyl)methyl]Phenyl]methyl]—4-
hydroxy-coumarin

27)  8-leyclopropyl{3-[(2-quinolinylsulfonyl)methyllphenylmethyl]-4-
hydroxy-coumarin

28) 3-[cyclopropyl[3-[(4-cyanophenylsu1fony1)methyl]phenyl]methyl]-4-
hydroxy-6-[1-(phenylmethyl)propyl]-2H-pyran-2-one

29)  3-[cyclopropyl[s-[(2-pyridinylsulfonylmethyllphenyljmethyl]-4-hydroxy-
6-[1-(phenylmethyl)propyl}-2H-pyran-2-one .

30) 3-[cyclopropyl(3-[(1-methyi-4-imidazolylsulfonyl)methyllphenyl]
methyl]-4-hydroxy-6-[1-(phenylmethyl)propyl]-2H-pyran-2-one

31)  3-[cyclopropyl[3-[(5-cyano-2-pyridinylsulfonyl)methyljphenyllmethyl]-4-
hydroxy-6-[1-(phenylmethyl)propyl)-2H-pyran-2-one

32)  38-[cyclopropyl(3-[(2-benzimidazolylsulfonyl)methyllphenyllmethyl]-4-
hydroxy-6-[1-(phenylmethyl)propyl]-2H-pyran-2-one

33)  3-{cyclopropyl(3-[(2-quinolinyisulfonyl)methyllphenyllmethyl]-4-
hydroxy-6-[1-(phenylmethyl)propyl}-2H-pyran-2-one

34)  3-[cyclopropyl[3-[(4-cyanophenylsulfonyl)methyllphenyllmethyl]-4-
hydroxy-6-(2-phenylethyl)-6-(1-propyl)-5,6-dihydro-2H-pyran-2-one

35)  3-foyclopropylis-I(2-pyridinylsulfonymethyllphenylimethyll-4-hydroxy-
6-(2-phenylethyl)-6-(1-propyl)-5,6-dihydro-2H-pyran-2-one

36) 8-lcyclopropyl[8-[(1-methyl-4-imidazolylsulfonyl)methyliphenyl]
methyl]-4-hydroxy-6-(2-phenylethyl)-6-(1-propyl)-5,6-dihydro-2H-pyran-2-one

37)  3-[cyclopropyl(8-[(5-cyano-2-pyridinylsulfonyl)methyllphenylimethyl}-4-
hydroxy-6-(2-phenylethyl)-6-(1-propyl)-5,6-dihydro-2H-pyran-2-one '

38) 3-[cyclopropYI{3-[(2-benzmxdazolylsulfq_nyl)methyl]phenyl]methyl]-4-
hydroxy-6-(2-phenylethyl)-6-(1-propyl)-5,6-dihydro-2H-pyran-2-one
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39)  8-{cyclopropyl[3-[(2-quinolinylsulfonyl)methyl]phenylimethyl]-4-
hydroxy-6-(2-phenylethyl)-6-(1-propyl)-5,6-dihydro-2H-pyran-2-one
PREPARATION 17 5,6-Dikydro-4-Hydroxy-6-phenethyl-6-propyl-2H-pyran-2-one

(Formula D-1: R, is phenethyl, R2 is propyl) Refer to Chart D.

Methyl acetoacetate (1.47 mL) is added to a euspensmn of sodium hydride
(567 mg, 60% dispersion in mineral oil) in THF (30 mL) at 0 °C. After 15 mmutes,
n-butyl lithium (8.5 mL, 1.6 M solution in hexane) is added dropwise and the '
reaction is stirred 15 minutes. 1—Pheny1-3-hexanone o 0g) is then added via syringe
all at once to the reaction mixture. The reaction is stirred an additional hour, then
poured into a saturated ammonium chloride solution. It is extracted with EtOAc,
dried over anhydrous sodium sulfate and evaporated in vacuo. The material
obtained is dissolved in THF (25 mL) and a 0.1 N sodium hydroxide (118 mL)
solution is added. After stirring three hours, the mixture is extracted with ethyl
acetate (1 X). The aqueous layer is admsted to pH 8 with hydrochloric acid, then
extracted with CH,Cl, (3 x 25 mL), dried over anhydrous magnesium sulfate and
evaporated to afford the title product as a white solid.

Physical characteristics are as follows:

1H NMR (300 MHz, CDCly): 8 0.96, 1.21, 1.48, 1.72, 1.98, 2.73, 3.43,

-7.16-7.32.

Anal. Found: C, 78.77; H, 7.96.

* PREPARATION 18 4-Hydroxy -3.{1-(8-nitrophenyl)-propyl]-5,6-dihydro-6-phenethyl-

6-propyl-2H-pyran-2-one (Formula D-4: R, is phenethyl, R, is
propyl, Ry is ethyl) Refer to Chart D.

To a solution of the title product of Preparation 17 (Formula D-1: R, is
phenethyl, R, is propyl) (1 g) and 3-nitrobenzaldehyde (Formula D-2) (581 mg) in
dry THF at 0°C is added AICl; (1.0 g) as one sclid portion. The cooling bath is
removed and the yellow solution is allowed to stir at room temperature for 2 hrs.
The reaction mixture is quenched by the addition of solid NayCOg-10H,0 (2.2 g) and
vigorously stirred for 5 min. Them:xturexsﬁlteredthroughcehtemth ether and
the filtrate is evaporated to dryness in vacuo. The benzylidene intermediate of
formula D-8 and CuBr-MeZS (287 mg) are dissolved in dry THF and a solution of

. EtgAl (4.28 mL; 1Min hexane) is added at room temperature, dropwise over 5 min.

When the reaction is complete (as determined by tlc), it is quenched by the addition
of water and the reaction mixture is transferred to a separatory funnel with ether.
The aqueous layer is extracted with ether (3 x 15 mL) and the combined organic

88



WO 95/30670 PCT/US95/05219

10

15

20

25

30

35

layers are washed w1th brine, dried (MgSO4) ﬁltefd and evaporated in vacuo to
provide an oil. Flash éhromatography on silica gel with Hexanes/EtOAc (8:1)
provides 1.1 g of the title product as a light yellow foam.

Physical characteristics are as follows:

1H NMR complicated by presence of diastereomers.

'H NMR (300 MHz, CD;0D) 3 0.93, 1.37, 1.74, 1.82-2.14, 2.29, 2.52-2.71,
4.19, 6.98-7.24, 7.44, 7.72, 8.02, 8.26.

PREPARATION 19 3-[Cyclopropyl-(3-nitrophenyl)-methyl}-4-hydroxy-5,6-dihydro-6-
phenethyl-6-propyl-2H-pyran-2-one (Formula D-4: R, is
phenethyl, R, is propyl, Rg is cyclopropyl) Refer to Chart D.

To a solution of the title product of Preparation 17 (Formula D-1: R, is
Phenethyl, R, is propyl) (1 g) and 3-nitrobenzaldehyde (Formula D-2) (581 mg) in
dry THF at 0°C is added AlClg (1.0 g) as one solid portion. The cooling bath is
removed and the yellow solution is allowed to stir at room temperature for 2 hrs.
The reaction mixture is quenched by the addition of solid Na;COg-10H,0 (2.2 g) and
vigorously stirred for 5 min. The mixture is filtered through celite with ether and
the filtrate is évaporated to dryness in vacuo. The benzylidene intermediate of
formula D-3 and CuBr-Me,S (237 mg) are dissolved in dry THF and cooled to -78°C.
A solution of cyclopropylmagnesium bromide (15.6 mL; 0.25 M in THF) is added
dropwise over 10 min and the reaction mixture is stirred for 30 min. The reaction is
quenched by the addition of water and neutralized by the addition of 1IN HCl. The
reaction mixture is transferred to a separatory funnel with ether and the aqueous
layer is extracted with ether (3 x 15 mL). The combined organic layers are washed
with brine, dried (MgSO,), filtered and evaporated in vacuo to provide an oil. Flash
chromatography on silica gel with Hexanes/EtOAc (3:1) provides 0.9 g of the title
product as a light yellow foam.

Physical characteristics are as follows:

13 NMR complicated by presence of diastereomers.

1H NMR (300 MHz, CD4OD)  0.25, 0.53, 0.74, 0.94, 1.41, 1.68-2.13, 2.57-
2.72, 3.38, 7.04-7.23, 7.46, 7.82, 8.03, 8.30.

PREPARATION 20 3-[1-(3-Aminophenyl)-propyl]}-4-hydroxy -5,6-dihydro-6-
phenethyl-6-propyl-2H-pyran-2-one (Formula D-5: R, is
phenethyl, R, is propyl, Rg is ethyl) Refer to Chart D.

To a solution of the title product of Preparation 18 (Formula D-4: R, is

phenethyl, R, is propyl, R3 is ethyl) (350 mg) in MeOH at room temperature is
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added 10% Pd/C (35 mg) and ammonium formate (521 mg). The resulting mixture is

stirred for 2 hrs. and then filtered through celite with CH,Cl,. The filtrate is

evaporated in vacuo and the residue is triturated with CH,Cl, (3 x 10 mL). The
combined organic solution is filtered and evaporated in vacuo to provide the 325 mg
of the title compound as a light yellow foam.

Physical charactenstlcs are as follows

1H NMR oomphcated by presence of dxastereomers

* 1H NMR (300 MHz, cnms)soss 1.40, 1.64-2.07, 2.20, 2.62, 3.94, 6.54,
6.72-7.25.

The compounds of formula D-5, wherein R, is propyl, R, is propyl and Rgis
ethyl or t-butyl are prepared by analogous procedures.

Physical characteristics of the oompound of the formula D-_5, wherein R, is
andRzarepropylannglsethylareasfollows '

1H NMR: 0.9, 1.3, 1.5-1.8, 2.0, 2.2, 2.5, 3.9, 4.5, 65 6.8, 7.0 ppm

TLC RP 0.32 (10% ethyl acetate in dichloromethane).

EXAMPLE 40 4-Cyano-N-[3-{1-(4-hydroxy-2-ox0-6-phenethyl-6-propyl-5,6-
dlhydro-2H-pyran-3-yl)-propyl]-phenyl]-benzenesulfonamde
(Formula D-6: R, is phenethyl, R, is propyl, Rg is ethyl R, is
4-cyanophenyl) Refer to Chart D.

To a solution of the title product of Preparation 20 (Formula D-5: R1 is
phenethyl, R, is propyl, Ry is ethyl) (30 mg) and 4-cyanobenzenesulfonyl chloride of
formula D-7, wherein R, is cyanophenyl (16.1 mg) in CH,Cl, (1 mL) at room
temperature is added pynd.me (18 ulL) via synnge The resulting solution is stirred
for 8 hrs, after which the starting amine is consumed. The mixture is flash
chromatographed on silica gel with the 5% EtOAc in CH,Cl, to provide 21 mg of the
title product as a white foam. |

"Physical characteristics are as follows:

1H NMR oomplioated by presenoe of diastereomers.

1H NMR (300 MHz, CDCly) 5 0.6-1.1, 1.2-2.2, 2.4-2.7, 8.86-4.01, 6.89-7.45,
7.66-7.92.

HRMS found: 559.2267.

EXAMPLE 41 N-{3-{1<4-hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-
pyran-3-yl)-propyll-phenyl}-1-methyl-1H-imidazole-4-
sulfonamide (Formula D-6: R, is phenethyl, R, is propyl, Ry is
ethyl, R, is 1-methylimidazol-4-yl) Refer to Chart D.
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The title compound is prepared from the ai;iine of Preparation 20 (Formula
D-5; R, is phenethyl, R, is propyl, Ry is ethyl) and 1-methyl-imidazole-4-sulfonyl
chloride of formula D-7 wherein Ry is 1-methylimidazol-4-yl, using the general
procedure for sulfonylation of Example 40 to yield .t;.-he title compound as an off-white
amorphous solid after flash chromatography with 4% MeOH/EtOAc.
Physical characteristics are as follows:
1H NMR complicated by presence of diastereomers and tautomerism.
1H NMR (300 MHz, CDCly) 5 0.75-0.96, 1.17-1.43, 1.45-2.11, 2.43-2.68, 3.24,
3.64, 3.94, 6.72-7.51.
HRMS found: 538.2383.
EXAMPLE 42 N-[3-[1-(4-hydroxy-2-0xo0-6-phenethyl-6-propyl-5,6-dihydro-2H-
pyran-3-yl)-propyll-phenyl]-8-quinolinesulfonamide (Formula D-
6: R, is phenethyl, R, is propyl, Ry is ethyl, R, is quinolin-8-yl)
Refer to Chart D.
The title compound is prepared from the amine of Preparation 20 (Formula
D-5: R, is phenethyl, R, is propyl, Ry is ethyl) and 8-quinolinesulfonyl chloride of
formula D-7 wherein 4, is quinolin-8-yl, using the general procedure for
sulfonylation of Example 40 to yield the title compound as a white amorphous solid
after flash chromatography with 5% EtOAC/CH,Cly.
Physical characteristics are as follows:
1H NMR complicated by presence of diastereomers and tautomerism.
1H NMR (300 MHz, CDCly) § 0.66, 0.90, 1.17-1.44, 1.58-2.03, 2.38-2.64, 3.77,
6.68-7.27, 7.35-7.69, 8.02, 8.26, 9.14,
HRMS found: 585.2402.
EXAMPLE 43 N-[3-[1-(4-hydroxy-2-0x0-6,6-dipropyl-5,6-dihydro-2H-pyran-3-
yl)-propyl]-phenyl]-8-quinolinesulfonamide (Formula D-6: R, is
R, is propyl, Ry is ethyl, R, is quinolin-8-yl} Refer to Chart D.
The title compound is prepared from the amine of Preparation 20 (Formula
D-5: R, is propyl, R, is propyl, Ry is ethyl) and 8-quinolinesulfonyl chloride of
formula D-7 wherein R, is quinolin-8-y}, using the general procedure for
sulfonylation of Example 40 to yield the title compound as a white amorphous solid
after flash chromatography with 5% EtOA¢/CHoCl,.
Physical characteristics are as follows:
1H NMR complicated by presence of diastereomers and tautomerism.
1H NMR (300 MHz, CD4OD) & 0.67, 0.85, 1.27, 1.54, 2.01, 3.73, 6.78, 6.90,
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7.04, 7.57, 8.12, 8.29, 8.38, 9.13.
HRMS found: 523.2276.
Anal. found: C, 66.09; H, 6.60; N, 5.183. :
EXAMPLE 44 N-[8-[1-(4-hydroxy-2-ox0-6,6-dipropyl-5, 6-d1hydro-2H-pyran 3-
5 yb)-propyll-phenyl]-1-methyl-1H-imidazolesulfonamide (Formula
D-6: R, is propyl, R, is propyl, Rs is ethyl, R, is 1-
methylimidazol-4-yl) Refer to Chart D.
The title compound is prepared from the amine of Preparatxon 20 (Formula
D-5: R, is propyl, R, is propyl, Ry is ethyl) and 1-methyl-mudazole-4~sulfonyl
10 chloride of formula D-7 wherein R, is 1-methylimidazol-4-yl, using the general
procedure for sulfonylation of Example 40 to yield the title compound as an off-white
amorphous solid after flash chromatography with 4% MeOH/EtOAc.
Physical characteristics are as follows: ‘
1HNMR(300MHz CDgOD) § 0.88, 1.32, 164 1.98, 2.16, 2.56, 3.68, 3.91,
16 6.87, 7.08, 7.14, 7.583, 7.64.
HRMS found: 476.2223.
EXAMPLE 45 4—Fluoro-N-[3-[1-(4-hydroxy 2-0x0-6 ,6-dipropyl-5,6-dihydro-2H-
pyran-8-yl)-propyll-phenyl]-benzenesulfonamide (Formula D-6:
R, is propyl, R, is propyl, Rg is ethyl, R is 4-ﬂuoropheny1)
20 Refer to ChartD.
The title compound is prepared from the amine of Preparation 20 (Formula
D-5: R, is propyl, R, is propyl, Rg is ethyl) and 4-fluoro-benzenesulfonyl chioride of
formula D-7 wherein R, is 4-flucrophenyl, using the general procedure for
sulfonylation of Example 40 to yield the title'cOmp'ound as a white amorphous solid
25  after flash chromatography with 5% EtOAC/CH,CL,.
- Physical characteristics are as follows:
1H NMR complicated by presence of diastereomers and tautomerism.
_ 1H NMR (300 MHz, CDCLy) § 0.51-1.03, L.15-1.73, 1.81-2.48, 2.73, 3.91, 6.69,
6.88, 7.09, 7.78. '
30 HRMS found: 490.2085.
EXAMPLE 46 4-Gyano-N-[3-{1-(4-hydroxy-2-0x0-6, 6-dipropyl-5,6-dihydro-2H-
: pyran-3-yl)-propyll-phenyl]-benzenesulfonamide (Formula D-6:
R, is propyl, R, is propyl, Ry is ethyl, R, is 4-cyanophenyl)
_ Refer to Chart D.
35 The title compound is prepared from the amine of Preparation 20 (Formula
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D-5: R, is propyl, R, is propyl, Ry is ethyl) and 4:—¢'yano-benzenesulfony1 chloride of
formula D-7 wherein R, is 4-cyanophenyl, using the general procedure for
sulfonylation of Example 40 to yield the title compound as a white amorphous solid
after flash chromatography with 5% EtOAC/CH,Cl,,.

Physical characteristics are as follows:

IH NMR complicated by presence of diastereomers and tautomerism,

1H NMR (300 MHz, CDCl) § 0.68-0.96, 1.15-1:42, 1.44-1.76, 1.83-2.12, 8.18;
3.88, 6.69-7.18, 7.71, 7.85.

HRMS found: 497.2126.

EXAMPLE 47 N-[3-[1<(4-hydroxy-6,6-diisobutyl-2-0x0-5,6-dihydro-2H-pyran-3-
y1)-propyll-phenyl}-1-methyl-1H-imidazole-4-sulfonamide
(Formula D-6: R, is isobutyl, R, is isobutyl, Ry is ethyl, R is 1-
methylimidazol-4-yl) Refer to Chart D.

The title compound is prepared from the amine of Preparation 20 (Formula

D-5: R, is propyl, R, is isobutyl, Ry is ethyl) and 1-methyl-imidazole-4-sulfonyl

chloride of formula D-7 wherein R is 1-methylimidazol-4-yl, using the general

procedure for sulfonylation of Example 40 to yield the title compound as an off-white
amorphous solid after flash chromatography with 4% MeOH/EtOAc.
Physical characteristics are as follows:
1H NMR (300 MHz, CD30D) § 0.82-0.94, 1.52-1.83, 1.86-2.03, 2.06-2.22, 2.60,
3.68, 3.92, 6.87, 7.03, 7.16, 7.56, 7.65.
HRMS found: 504.2531.
Anal. found: C, 62.03; H, 7.43; N, 8.20.

EXAMPLE 48 N-{3-[1-(4-hydroxy-2-0x0-6,6-dipropyl-5,6-dihydro-2H-pyran-3-
yl)-cyclopropylmethyll-phenyl}-1-methyl-1H-
imidazolesulfonamide (Formula D-6: R, is propyl, R, is propyl,
Rg is cyclopropyl, R, is 1-methylimidazol-4-yl) Refer to Chart D.

The title compound is prepared from the amine of Preparation 20 (Formula

D-5: Ry is propyl, Ry is propyl, Rg is cyclopropyl) and 1-methyl-imidazole-4-sulfonyl

chloride of formula D-7 wherein R, is 1-methylimidazol-4-yl, using the general

procedure for sulfonylation of Example 40 to yield the title compound as an off-white
amorphous solid after flash chromatography with 4% MeOH/EtOAc.

Physical characteristics are as follows:

1H NMR (300 MHz, CD40D) 5 0.12, 0.43, 0.68, 0.90-0.97, 1.36, 1.71, 2.60,
3.12, 3.67, 6.88, 7.06, 7.24, 7.51, 7.65.
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HRMS found: 488.2225.
Anal. found: C 61.25; H, 6.94; N, 8.42,
EXAMPLE 49 N-[3-[ 1-(4-Hydroxy-2-oxo-6 6-dxpropyl-5 6-d1hydro-2H-pyran-3-
) yl)-cyclopropylmethyl]-phenyl]-S-qu;nohnegulfonamde (Formula
D-6: R, is propyl, Rz is propyl, Ry is cyclopropyl, R, is quinolin-
- 8yD) Refer to Chart D. D |
The title compound is prepared from the amine of Preparatlon 20 (Formula
D-5: R, is propyl, R, is propyl, Rg is cyclopropyl) _and_ 8-quinolinesulfonyl chioride of
formula D-7 wherein R, is quinolin-8-yl, using the general procedure for
sulfonylation of Example 40 to yield the title conipéund as a white amorphous solid
after flash chromatography with 5% EtOAC/CH,CL,
Physical characteristics are as follows:
1HNMR(SOOMHZ, CD30D)8-014 0.01, 0.35, 0.89, 135 1.63, 2.52, 2.94,
679 6.94, 7.09, 7.64, 8.12, 828 841, 9.18.
HRMS found: 535. 2_256 y
Anal. found: C, 67.58; H, 6.53; N, 5.11.
EXAMPLE 50 Cyano-N-[S-[l-(4-hydroxy-2-oxo-6 6-dipropyl-5,6-dihydro-2H-
-3-yl)-cyclopropylmethyl]—phenyl]—benzenesulfonamde
(Formula D-6: R, is propyl, R2 is propyl, Rg is cyclopropyl, R,
is 4-cyanophenyl) Refer to Chart D. -
The title compound is prepared from the axh_ine of Preparation 20 (Formula
D-5: R, is propyl, R, is propyl, Ry is chlopropyl)- and 4-cyano-benzenesulfonyl
chloride of formula D-7 wherein R, is 4-cyanophenyl, using the general procedure for
sulfonylation of Example 40 to yield the title compound as a white amorphous solid
after flash chromatography with 5% EtOAC/CH,Cl,.
Physical characteristics are as follows |
IHNMR(?.OOMHz CD4OD) 3 0.13, 0.4, 0.62, 0.91, 1.19, 1.67, 2.57, 3.14,
6.80, 7.12, 7.25, 7.88.
HRMS found: 509.2096 |
Anal. found: C, 65.86; H, 6.39; N, 5.48.
EXAMPLE 51 4-Fluoro-N-[3-[1-(4-hydroxy 2-0x0-6 6-d1propyl-5 6-dihydro-2H-
pyran-s-yl)-cyclopropylmethyl]-phenyll-benzenesulfonamde
(Formula D-6: R, is propyl, R2 is propyl, Rg is cyclopropyl, R,
is 4-fluorophenyl) Refer to Chart D.
The title compound is prepared from the amine of Preparation 20 (Formula
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D-5: R, is propyl, R, is propyl, R; is cyclopropyl) and 4-fluoro-benzenesulfonyl
chloride of formula D-7 wherein R, is 4-ﬂuoropheny1 using the general procedure
for sulfonylation of Example 40 to yield the title compound as a white amorphous
solid after flash chromatography with 5% EtOAc/CH,Cl,.
Physical characteristics are as follows:
lHNMR(SOOMHz CDZ0D) 6 0.11, 0.43, 0.62, 092 1.34, 1.65, 2.57, 3.13,
6.79, 7.03-7.24, 7.75.
HRMS found: 502.2063.
Anal, found: C, 63.96; H, 6.29; N, 2.71.
PREPARATION 21 Chiral HPLC resolution of 4-Hydroxy -3-{1-(3-nitrophenyl)-
propyl}-5,6-dihydro-6,6-dipropyl-2H-pyran-2-one (Formula D-4:
R, is propyl, R, is propyl, R is ethyl) Refer to Chart D.
A solution of the title product of Preparation 18 (Formula D-4: R, is propyl,
R; is propyl, Ry is ethyl) (30 mg/mL) in 15% isopropyl alcohol in hexane is
chromatographed on a 2.0 x 25 cm (R,R) Whelk-O 1 (Regis technologies, Inc., Morton
Grove, IL 60053) column at 1 mL per injection using an automated chromatographic
system. The eluant is monitored at 270 oM and appropriate fractions from multiple
injections combined and concentrated in vacuo to give tan oils. Fractions from
multiple injections are analyzed on a 0.46 x 25 cm (S,S) Whelk-O 1 column with the
same solvent at 1.0 mL/min, The first peak from the 1.0 cm column is >99% ee (Rt
is min) and the latter peak is 92% ee (Rt is min). Prior to further use, the resolved
materials are subjected to flash chromatography on silica gel with 3:1
hexanes/EtOAc. The resolved materials are converted to the amines of Formula D-5
using the conditions described in Preparation 20.
Physical characteristics are as follows:
The resolved materials were found to exhibit identical 'H NMR and tle
behavior as the racemic material.
EXAMPLE 52 (R or S)-N-[3-[1-(4-Hydroxy-2-o0x0-6,6-dipropyl-5,6-dihydro-2H-
pyran-3-yl)-propyl}-phenyl}-8-quinolinesulfonamide (Formula D-
. 6: Ry is propyl, R, is propyl, R, is ethyl, R, is quinolin-8-yl)
Refer to Chart D.
The title compound is prepared from the amine of Preparation 21 (Formula
D-5: R, is propyl, Ry is propyl, Ry is ethyl) and 8-quinolinesulfonyl chloride of
formula D-7 wherein R, is quinolin-8-yl, using the general procedure for
sulfonylation of Example 40 to yield the title compound as a white amorphous solid
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after flash chromatography with 5% EtOA¢/CH,Cl,.
Physical characteristics are as follows:
11 NMR and tlc behavior is identical to that of racemic mixture.
1HNMR(300MHz CD30D)5067 085 1,27, 1.64, 201 3.78, 6.78, 6.90,
7.04, 7.57, 8.12, 8.29, 8.38, 9.13.
MS m/e (rel%): 523 (100), 524 (34), 129 (11), 525 (11), 522 (10), 130 (7), 139
(5), 134 (4). o '
EXAMPLE 53 (R or S)-N-[3-[1-(4-hydroxy-2-axo-6,6-dipropyl-5,6-dihydro-2H-
pyran-s-yl)-Pl‘OPYl]-phenyl]-lémethyl-lH?imidazole-4-
su]fonamlde (Formula D-6: R1 is propyl, R, is propyl, Ry is
ethyl, R4 is 1-methyhm1dazol-4-yl) Refer to Chart D.
~ The title compound is prepared from the amine of Preparation 21 (Formula
D-5: R, is propyl, R, is propyl, Rg is ethyl) and 1-methyl—1m1dazole-4-sulfonyl
chloride of formula D-7 wherein Ry is 1-methylimidazol-4-yl, using the general
procedure for sulfonylation of Example 40 to yield the title compound as an off-white
amorphous solid after flash chromatography with 4% MeOH/EtOAc.
Physical characteristics are as follows: | |
1H NMR and tlc behavior is identical to racemic nnxture
IHNMR(SOOMHz CDaOD)5088 1.32, 1.64, 1.93, 2.16, 2.56, 3.68, 3.91,
6.87, 7.08, 7.14, 7.58, 7.64.
MS m/e (rel%): 476 (100), 477 (28), 139 (14), 492 (12), 134 (11), 278 (10), 478
(10), 88 (9), 552 (8), 145 (7).
EXAMPLE 54 (S or R)-N-[3-[1-(4-Hydroxy-2-0x0-6,6-dipropyl-5,6-dihydro-2H-
-3-yl)-prOpyl]-pheny1]-8-quinolinesu]fonamide (Formula D-
6: R, is propyl, R, is propyl Ry is ethyl, R, is qumohn-s-yl)
Refer to Chart D.
- The title compound is prepared from the amine of Preparation 21 (Formula
D-5: R, is propyl, Ry is propyl, Ry is ethyl) and 8-quinolinesulfonyl chioride of
formula D-7 wherein R is quinolin-8-yl, using the general procedure for
sulfonylation of Example 40 to yield the title compound as a white amorphous solid
after flash chromatography with §% EtOAc/CH,Cl,.
Physical characteristics are as follows
1H NMR and tlc behavior is identical to that of racemic mixture.
1H NMR (300 MHz, CD4OD) 3 0.67, 0.85, 1.27, 1.54, 2.01, 3.73, 6.78, 6.90,
7.04, 7.57, 8.12, 8.29, 8.38, 9.183.
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MS m/e (rel%) 523 {100), 524 (34), 522 (24) 539 (13), 5256 (10), 129 (10), 130

(5), 134 (5), 128 (5), 540 (5).

EXAMPLE 55 (S or R)-N-[3-[1-(4-hydroxy-2-ox0-6,6-dipropyl-5,6-dihydro-2H-

: pyran-3-yl)-propyl}-phenyl}-1-methyl-1H-imidazole-4-
sulfonamide (Formula D-6: R, is propyl, R, is propyl, Rq is
ethyl, R, is 1-methylimidazol-4-yl) Refer to Chart D.
The title compound is prepared from the amine of Preparation 21 (Formula -
D-5: R, is propyl, R, is propyl, Ry is ethyl) and 1-methyl-imidazole-4-sulfonyl
chloride of formula D-7 wherein R, is 1-methylimidazol-4-yl, using the general
procedure for sulfonylation of Example 40 to yield the title compound as an off-white
amorphous solid after flash chromatography with 4% MeOH/EtOAc.
| Physical characteristics are as follows:
1H NMR and tlc behavior is identical to racemic mixture.
1H NMR (300 MHz, CDgOD) 5 0.88, 1.32, 1.64, 1.93, 2.16, 2.56, 3.68, 3.91,

6.87, 7.03, 7.14, 7.58, 7.64.

MS m/e (rel%): 476 (100), 477 (28), 139 (19), 490 (15), 498 (14), 83 (12), 478

(9), 55 (9), 145 (9), 184 (7).

EXAMPLE 56 (R or S)-N-[3-[1-(4-Hydroxy-2-0x0-6,6-dipropyl-5,6-dihydro-2H-
py:an-3-yl)—cyclopropylmethyl]-phenyl]—l-methyl- 1H-imidazole-
4-sulfonamide (Formula D-6: R, is propyl, R, is propyl, Ry is
cyclopropyl, R, is 1-methylimidazol-4-yl) Refer to Chart D.

The title compound is prepared from the amine of Preparation 21 (Formula

D-5: R, is propyl, Ry is propyl, Rg is cyclopropyl) and 1-methyl-imidazole-4-sulfonyl

chloride of formula D-7 wherein R is 1-methylimidazol-4-yl, using the general

procedure for sulfonylation of Example 40 to yield the title compound as an off-white
amorphous solid after flash chromatography with 4% MeOH/EtOAc.

Physical characteristics are as follows:

1H NMR and tlc behavior is identical to racemic mixture.

1H NMR (300 MHz, CD40D) 5 0.12, 0.43, 0.68, 0.90-0.97, 1.36, 1.71, 2.60,

3.12, 3.67, 6.88, 7.06, 7.24, 7.51, 7.65.

MS m/e (rel%): 488 (100), 489 (30), 139 (18), 145 (14), 490 (10), 55 (10), 83 (9),

564 (7), 146 (7), 510 (7).

EXAMPLE 57 (S or R)-N-[8-[1-(4-Hydroxy-2-0x0-6,6-dipropyl-5,6-dihydro-2H-
pyran-3-yl)-cyclopropylmethyl]-phenyl]-1-methyl-1H-imidazole-
4-sulfonamide (Formula D-6: R, is propyl, R, is propyl, Rg is
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cyclopropyl, R, is 1-methylimidazol-4-yl) Refer to Chart D.
The title compound is prepared from the amine Preparation 21 (Formula D-5:
R, is propyl, R, is propyl, R; is cyclopropyl) and 1-methyl-imidazole-4-sulfonyl

_ chloride of formula D-7 wherein R, is 1-methylimidazol-4-yl, using the general

procedure for sulfonylation of Example 40 to yield the title compound as an off-white
amorphous solid after flash chromatography with 4% MeOH/EtOAc.
Physical characteristics are as follows:
H NMR and tic behavior is identical to racemic mixture.
11 NMR (300 MHz, CD40D) § 0.12, 0.43, 0.68, 0.90-0.97, 1.86, 1.71, 2.60,
3.12, 3.67, 6.88, 7.06, 7.24, 7.51, 7.66.
MS m/e (rel%): 488 (100), 489 (29), 139 (18), 145 (16), 88 (10), 55 (10), 490
(10), 510 (8), 146 (8), 144 (7). : |
EXAMPLE 58  4-Cyano-N-[3-(1-(4-Hydroxy-2-cxo-6-phenethyl-6-propyl 5,6 {
dihydro—2H-pyran&jl}cjdopfbpylmethyl}phenyl]-benzene-
sulfonamide (Formula D-6: R, is phenethyl, R, is propyl, Rg is
cyclopropyl, R, is 4-cyanophenyl) Refer to Chart D.
The title compound is prepared from the amine of Preparation 20 (Formula
D-5: R, is phenethyl, Ry is propyl, Ry is cyclopropyl) and 4-flucro-benzenesulfonyl
chlonde of formula D-7 wherein Ry is 4-cyanophenyl, using the general procedure for

 sulfonylation of Example 40 to yield the title compound as a white amorphous solid

after ﬂash chromatography with 5% EtOAdCH2012
Physical characteristics are as follows: :
1H NMR (300 MHz, CDZ0D) 5 0.11, 0.42, 0.61, 0.95, 1.24, 1.74-2.00, 2.61-
2.78, 3.30, 6.83-7.28, 7.71-7.84.
* HRMS found: 571.2267 | |
EXAMPLE 59 4-Fluoro-N-{3-[1-(4-Hydroxy-2-ox0-6-phenethyl-6-propyl-5,6-
dihydro-2H-pyran-3-yl)-cyclopropylmethyl]-phenyl])-
benzenesulfonamide (Formula D-6: R, is phenethyl, R, is
propyl, Rq is cyclopropyl, R is 4-ﬂuorophenyl) Refer to Chart
D. ' '
The title compound is prepared from the amine of Preparation 20 (Formula
D-6: R, is phenethyl, R, is propyl, Ry is cyclopropyl) and 4-fluoro-benzenesulfonyl
chloride of formula D-7 wherein R, is 4-fluoropheny), using the general procedure
for sulfonylatlon of Example 40 to yield the title compound as a white amorphous
solid after flash chromatography with 5% EtOA¢/CH,Cl,.
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Physical characteristics are as follows:
1 NMR complicated by presence of diastereomers.
'H NMR (300 MHz, CD40D) 5 0.11, 0.43, "-;ﬁl'- 0.96, 1.41, 1.67-2.13, 2.62,

8.16, 6.84, 7.02-7.31, 7.72.

HRMS found: 564.2211.
EXAMPLE 60 N-[3-{1-(4-Hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-
pyran-3-yl)-cyclopropylmethyll-phenyl}-8-quinolinesulfonamide
. (Formula D-6: R, is phenethyl, R, is propyl, Ry is cyclopropyl,
R, is quinolin-8-yl) Refer to Chart D.
The title compound is prepared from the amine of Preparation 20 (Formula

D-5: R, is phenethyl, R, is propyl, R; is cyclopropyl) and 8-quinolinesulfonyl

chloride of formula D-7 wherein R, is quinolin-8-yl, using the general procedure for

sulfonylation of Example 40 to yield the title compound as a white amorphous solid
after flash chromatography with §% EtOAc/CH,Cl,.

Physical characteristics are as follows:

1y NMR complicated by presence of diastereomers.

1H NMR (300 MHz, CDZ0D) § -0.18, 0.01, 0.35, 0.98, 1.46, 1.54, 1.58-2.06,
2.56, 2.96, 6.81-7.23, 7.50-7.68, 8.08, 8.24, 8.37, 9.12.

HRMS found: 597.2398 _

EXAMPLE 61 N-[3-{1-(4-Hydroxy-2-0x0-6-phenethyl-6-propyl-5,6-dihydro-2H-
pyran-3-yl)-cyclopropylmethyl}-phenyl]-1-methyl-1H-imidazole-
4-sulfonamide (Formula D-6: R, is phenethyl, R, is propyl, Ry
is cyclopropyl, R, is 1-methyl-imidazol-4-yl) Refer to Chart D.

The title compound is prepared from the amine of Preparation 20 (Formula

D-5: R, is phenethyl, R, is propyl, Ry is cyclopropyl) and 1-methyl-imidazole-4-

sulfonyl chloride of formula D-7 wherein R, is 1-methylimidazol-4-yl using the

general procedure for sulfonylation of Example 40 to yield the title compound as a

white amorphous solid after flash chromatography with 5% EtOAc/CH,Cl,,.

Physical characteristics are as follows:
1§ NMR complicated by presenée of diastereomers.
H NMR (300 MHz, CD40D) 5 0.18, 0.42, 0.67, 0.95, 1.44, 1.68-2.13, 2.56,

8.17, 6.91, 7.01-7.33, 7.52, 7.63.

HRMS found: 550.2370.

EXAMPLE 62 N-[3-{1-(4-Hydroxy-2-oxo-6,6-diphenethyl-5,6-dihydro-2H-pyran-

8-yl)-cyclopropylmethyll-phenyl]-1-methyl-1H-imidazole-4-
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sulfonamide (Formula D-6: Ri is phenethyl, 1'\‘2 is phenethyl, Rq
is cyclopropyl R, is 1-—methyl-1m1dazol-4-yl) Refer to Chart D.
The.title compound is prepared from the amine of Preparation 20 (Formula
D-5: R, is phenethyl, R, is phenethyl, Rg is cyclopropyl) and 1-methyl-imidazole-4-
sulfonyl chloride of formula D-7 wherein R, is 1-methyhm1dazol-4-yl using the
general procedure for sulfonylation of Exa.mple 40 to yield the title compound as a
white amorphous solid after flash chromatography with 5% EtOAc/CH,Cl,.
Physical characteristics are as follows:
1HNMR(300M'Iz CD30D)8013 0.42, 0.68, 173 1.88-2.17, 2.68, 3.19,
3.64, 6.93, 702—731 7.62, 764
HRMS found: 612. 2530
EXAMPLE 63 N-[3-[1-(4-Hydroxy-2-oxo-6 6—d1pentyl-5 ,6-dihydro-2H-pyran-3-
- yl)-propyl}-phenyll- 1-m_ethyl-1H-1m1dazole—4-sulfonamde
(Formula D-6: R, is pentyl, R, is pentyl, Ry is ethyl, R, is 1-
methyl-imidazol-4-yl) Refer to Chart D,
The title compound is prepared from the amine of Preparation 20 (Formula
D-5: R, is pentyl, Ry is pentyl, Rg is ethyl) and l-methyl-xmldazole-d-sulfonyl
chloride of formula D-7 wherein Ry is 1-methylimidazole-4-yl, using the general
procedure for sulfonylation of Example 40 to yield the title compound as a white
amorphous solid after flash chromatogr_aphy with 5% EtOAc/CH,Cl,.
Physical characteristics are as follows:
1H NMR (300 MHz, CD40D) 5 0.87, 1.25, 1.55-1.68, 1.92, 2.13, 2.57, 3.66,
3.93, 6.86, 7.03, 7.16, 7.55, 7.68. _ ' '
EXAMPLE 64 4-Cyano-N-[3-{1-(4-Hydroxy-2-0x0-6,6-dipentyl-5,6-dihydro-2H-
pyran-3-yl)-propyl}-phenyl]-benzenesulfonamide (Formula D-6:
R, is penty), R, is pentyl, Ry is ethyl, R, is 4-cyanophenyl)
Refer to Chart D.
The title compound is prepared from the amine of Preparation 20 (Formula
D-5: R, is pentyl, R is pentyl, Rg is ethyl) and l-mgthy -imidazole-4-sulfonyl
chloride of formula D-7 wherein R, is 4-cyanophenyl, using the general procedure for
sulfonylation of Example 40 to yield the'title'compound as a white amorphous solid
after flash chromatography with 6% EtOA¢/CH,Cl,.
Physical charactenstlcs are as follows:
1H NMR (300 MHz, CD3OD) 5 0.86, 1.28, 1.52-1.67, 1.93, 2.14, 2.56, 3.93,
6.80, 7.05, 7.18, 7.80, 7.86.
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EXAMPLES 65-93
Using the general procedure of Example 40, but substituting the appropriate
reactants, the following compounds of the present invention are prepared:
EXAMPLE 65 N-3-[1(R or S)<(6(R or S)-4-Hydroxy-2-oxo-6-phenethyl-6-
5 propyl-5,6-dihydro-2H-pyran-8-yl)-propyll-phenyl]-1-methyl-1H-
- imidazole-4-sulfonamide (Formula D-6: R, is phenethyl, R, is
propyl, Rg is ethyl, R, is 1-methylimidazol-4-yl) Refer to Chart
-~ D.
EXAMPLE 66 N-[3-[1(R or S)-(6(S or R)-4-Hydroxy-2-oxo-6-phenethyl-6-

10 - propyl-5,6-dihydro-2H-pyran-3-yl)-propyll-phenyl]-1-methyl-1H-
imidazole-4-sulfonamide (Formula D-6: R, is phenethyl, R, is
propyl, Ry is ethyl, R, is 1-methylimidazol-4-yl) Refer to Chart
D.

EXAMPLE 67 N-[3-[1(S or R)-(6(R or S)-4-Hydroxy-2-oxo-6-phenethyl-6-

15 propyl-5,6-dihydro-2H-pyran-3-yl)-propyl]l-phenyl]-1-methyl-1H-
imidazole-4-sulfonamide (Formula D-6: R, is phenethyl, R, is
propyl, Ry is ethyl, R, is 1-methylimidazol-4-yl) Refer to Chart

- D.
EXAMPLE 68 N-[3-[1(S or R)(6(S or R)-4-Hydroxy-2-oxo-6-phenethyl-6-

20 propyi-5,6-dihydro-2H-pyran-3-yl)-propyll-phenyl]- 1-methyl-1H-
imidazole-4-sulfonamide (Formula D-6: R, is phenethyl, R, is
propyl, Rg is ethyl, R, is 1-methylimidazol-4-yl) Refer to Chart
D.

EXAMPLE 69 N-[8-[¢t-Butyl-(4-hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-

25 2H-pyran-3-yl)-methyl]-phenyl]-1-methyl-1H-imidazole-4-
sulfonamide (Formula D-6: R, is phenethyl, R, is propyl, R3 is
t-butyl, R, is 1-methylimidazol4-yl) Refer to Chart D.

EXAMPLE 70 4-Cyano-N-[3-[¢t-butyl-(4-hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-
dihydro-2H-pyran-3-yl)-methyl}-phenyl}-benzenesulfonamide

30 (Formula D-6: R, is phenethyl, R, is propyl, Rq is z-butyl, R, is
4-cyanophenyl) Refer to Chart D.

EXAMPLE 71 4-Fluoro-N-[3-[¢-butyl-(4-hydroxy-2-oxo-6-phenethyl-6-propyl-
5,6-dihydro-2H-pyran-3-yl)-methyl]-phenyl]-benzenesulfonamide
(Formula D-6: R, is phenethyl, R, is propyl, Ry is t-butyl, R, is
35 4-fluorophenyl) Refer to Chart D.
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EXAMPLE 76

EXAMPLE 77

EXAMPLE 78

EXAMPLE 79

EXAMPLE 80
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N-[3-[t-Butyl-(4-hydroxy-2-oxo-6-phénéthyl-6-propyl-5,6-dihydro-
2H-pyran-3-yl)-methyl}-phenyl}-8-quinolinesulfonamide
(Formula D-6: R, is phenethyl R, is propyl, Rg i is t-butyl, R is
qumohn-s-yl) Refer to Chart D.

" N-[8-[1-(8-(2-(1-Methyl-1H-imidazole-4-sulfonylamino)-ethyl)-4-

hydroxy-2-0x0-6-propyl-5,6-dihydro-2H-pyran-3-yl)-propyl}-
phenyl]-1-methyl-1H-imidazole-4-sulfonamide (Formula D-6: R,
is 2+ 1-methylimidazole-4-su1fonylamino)-ethyl, R, is proﬁyl, Rg
is ethyl, R, is 1-methylimidazol-4-yl) Refer to Chart D.
N-[8-{1-(4-Hydroxy-2-0x0-6,6-diphenethyl-5,6-dihydro-2H-pyran-
8-yl)-propyl}-phenyl}-2-pyridinesulfonamide (Formula D-6: R, is

- phenethyl, Ry is phenethyl, Ry is ethyl, R4 is 2-pyridyl) Refer to

Chart D.
4-Cyano-N-[3-[1-4-hydraxy-2-axo-6,6-diphenethyl-5,6-dihydro-
2H—pyran-3-yl)-propyl]-phenyl]—2-pyndmesulfonamde (Formula
D-6: R, i is phenethyl IQ is phenethyl, Rg is ethyl, R, is 4-
cyano-2-pyridyl) Refer to Chart D.
N-[8-[1-(4-Hydroxy-2-0x0-6,6-diphenethyl-5,6-dihydro-2H-pyran-
8-yl)-propyl}-phenyl}-2-quinolinesulfonamide (Formula D-6: R,
is phenethyl, R, is phenethyl R; is ethyl, R, is quinolin-2-yl)
Refer to Chart D. '
2-Hydroxy-N-[8-[1-(4-hydroxy-2-ox0-6,6-diphenethyl-5,6-dihydro-
2H- pyran-a-yl)-propyl]-phenyl]-benzenesulfonamde (Formula D-
6: R, is phenethyl, R, is phenethyl Rg is ethyl, R, is 2-
hydroxyphenyl) Refer to Chart D.
N-[3-[1-(4-Hydroxy-2-o0x0-6,6-diphenethyl-5,6-dihydro-2H-pyran-
8-yl)-propyl)-phenyl]-2-pyrimidinesulfonamide (Formula D-6: R,
is phenethyl R, is phenethyl, Rs is ethyl, R4 is 2-pyrimidyl)
Refer to Chart D. '
N-[a-[1-(4-Hydroxy-2-oxo‘-s,s-d'iphenethy1-s,s-dihydro_zﬂ-pym-
3—yl)-propyl]-phenyl]-2-quinazolinesulfonamide (Formula D-6:
R, is phenethyl, R, is phenethyl, Ry is ethyl, R, is quinazolin-
2-y1) Refer to Chart D. |
N-[8-[1-(4-Hydroxy-2-oxo-6,6-diphenethyl-§,6-dihydro-2H-pyran-
8-yl)-propyl}-phenyl}-7H-purine-6-sulfonamide (Formula D-6: R,
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is phenethyl, R, is phenethyl, Ry is ethyl, R, is 7H-purin-6-yl)
Refer to Chart D.

N-[3-[ 1-(4-H.ydroxy-2-oxo-6 6-d1£henethy1-5 6-dihydro-2H-pyran-
3-yl)-propy1]-phenyl]-1H-1mxdazole-2-su1fonamde (Formula D-6:
R, is phenethyl, R, is phenethyl, Rg is ethyl, R, is 1H-
imidazol-2-yl) Refer to Chart D.
N-[3-{1-(4-Hydroxy-2-oxo-6,6-diphenethyl-5,6-dihydro-2H-pyran-
3-yl)-propyl}-phenyl]-1H-benzimidazole-2-sulfonamide (Formula
D-6: R, is phenethyl, R, is phenethyl, R is ethyl, R, is 1H-
benzimidazol-2-yl) Refer to Chart D.
N-[3-[1-(4-Hydroxy-2-0x0-6,6-diphenethyl-5,6-dihydro-2H-pyr
8-yl)-propyll-phenyl]-thiazole-4-sulfonamide (Formula D-6: R, is
phenethyl, R, is phenethyl, Ry is ethyl, R, is thiazol-2-yl) Refer
to Chart D.
N-[3-[1-(4-Hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-
pyran-8-yl)-propyll-phenyl}-2-pyridinesulfonamide (Formula D-
6: R, is propyl, R, is phenethyl, R; is ethyl, R, is 2-pyridyl)
Refer to Chart D.
4-Cyano-N-{3-[1-(4-hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-
dihydro-2H-pyran-3-yl)-propyl]-phenyl}-2-pyridinesulfonamide
(Formula D-6: Ry is propyl, R, is phenethyl, Ry is ethyl, Ry is
4-cyano-2-pyridyl) Refer to Chart D.
N-[3-[1-(4-Hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-
pyran-3-yl)-propyll-phenyl]-2-quinolinesulfonamide (Formula D-
6: R, is propyl, R, is phenethyl, R; is ethyl, R is quinolin-2-yl)
Refer to Chart D.
2-Hydroxy-N-[3-[1-(4-hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-
dihydro-2H-pyran-38-yl)-propyl}-phenyl}-benzenesulfonamide
(Formula D-6: R, is propyl, R, is phenethyl, R is ethyl, R, is
2-hydroxyphenyl) Refer to Chart D.
N-[3-[1-(4-Hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-
pyran-3-yl)-propyl]-phenyl}-2-pyrimidinesulfonamide (Formula
D-6: R, is propyl, R, is phenethyl, R is ethyl, R, is 2-
pyrimidyl) Refer to Chart D.
N-[38-{1-(4-Hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-
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pyran-3-y1)-propyl]-§henyl]-2-quinazolinestﬂfonamide (Formula
D-6: R, is propyl, R, is phenethyl, Rg is ethyl, R, is quinazolin-
2-y1) Refer to Chart D. |
N-[8-[1-(4-Hydroxy-2-ox0-6-phenethyl-6-propyl-5,6-dihydro-2H-
pyran-3-yl)-propyl)-phenyl]-7H-purine-6-sulfonamide (Formula
D-8: R, is propyl, Ry is phenethyl, R is ethyl, R, is 7H-purin-
6-y1) Refer to Chart D. '
N-[8-[1-(4-Hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-
pyran-3-yl)-propyll-phenyl}-1H-imidazole-2-sulfonamide
(Formula D-8: R, is propyl, R, is phenethyl, Rs is ethyl, R is
1H-imidazol-2-y1) Refer to Chart D. |
N-[8-{1-(4-Hydroxy-2-axo-6-phenethyl-6-propyl-5,6-dihydro-2H-
pyran-8-yl)-propyl}-phenyl)-1H-benzimidazole-2-sulfonamide
(Formula D-6: R, is propyl, Ry is phenethyl, Ry is ethyl, R is
1H-benzimidazol-2-yl) Refer to Chart D. |
N-[3-{1-(4-Hydroxy-2-oxo-8-phenethyl-6-propyl-5,6-dihydro-2H-
pyran-3-yl)-propyl]-phenyl]-thiazole-4-sulfonamide (Formula D-
6: R, is propyl, Ry is phenethyl, R, is ethyl, R, is thiazol-2-yl)
Refer to Chart D. | |
4-Fluoro-N-{8-{1-(4-hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-
dihydro-zH-pyran-s-yl)-ptopyl]fphenyl]-benzenesulfonamide
(Formula D-6: R, is phenethyl, Ry is propyl, Rg is ethyl, Ry is
4-ﬂuorophenyl) Refer to Chart D.

The title compound is prepared from the amine of Preparation 20 (Formula
D-5: R, is phenethyl, R, is propyl, Rs is ethyl) and 4-fluoro benzenesulfonyl chioride
using the general procedure for sulfonylation of Example 40 to yield the title
compound as an oﬁ'-wlute amorphous solid after flash chromatography with 5%

EtOAC/CH,Cl,.

Physical characteristics are as follows:

1H NMR complicated by presence of diastereomers.

1H NMR (300 MHz, CD4OD) 5 0.75-0.96, 1.81-1.48, 1.57-2.01, 2.09-2.22, 2.48-
2.71, 3.92, 3.94, 6.86-7.24, 7.72. |
PREPARATION 22 6-(2-Cyclopropyl-1-cyclopropylmethyl-ethyl)-

4-hydroxy—2H-pyran—2-one (Formula E-2) Refer to Chart E.

Toa eold (-78°C) stirred solution of 1.5 ml of diisopropylamine in 9 ml of dry
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tetrahydrofuran, under argon, is added 6.2 ml of a 1.6 M solution of n-butyllithium
in hexane. The solution is warmed to 0°C and then treated with a solution of 378 mg
of commercially available 4-hydroxy-6-methyl-2-pyrone of formula E-1 in 8 ml of
hexamethylphosphoramide. After 30 minutes at 0°C, 0.32 ml of
bromomethylcyclopropane is added; after another ten minutes, a second portion of
the same amount is added. The reaction is stirred, allowed to warm to room
temperature overnight, and is then partitioned betweei ethyl acetate and excess
dilute hydrochloric acid. The organic phase is washed with brine, dried over
magnesium sulfate, and concentrated under reduced pressure. The residue is flash
chromatographed on silica gel 60 (230-400 mesh) using 25% ethyl acetate in
dichloromethane containing 1% acetic acid to provide 371 mg of the title compound,
along with 206 mg of monoalkylated material.

Physical characteristics are as follows:

14 NMR 5 0.0, 0.4, 0.6, 1.5, 1.6, 2.2, 5.6, 6.1, 7.2-7.3, 11.5;

EI MS m/z=234;

' TLC R 0.29 (25% ethyl acetate in dichloromethane containing 1% acetic
acid).
PREPARATION 23 3-(a-Cyclopropyl-meta-(benzyloxycarbonylamino)benzyl)-6-(2-
cyclopropyl-1-cyclopropylmethyl-ethyl)-4-hydroxy-2H-pyran-2-
one (Formula E-3) Refer to Chart E.

A mixture of 367 mg of the title compound of Preparation 22, 470 mg of the
title compound of Preparation F-5, 60 mg of p-toluenesulfonic acid monohydrate, and
1 g of 8 A molecular sieves in 5 ml of benzene is heated with stirring overnight
under argon. The mixture is diluted with dichloromethane and ether and filtered
through a pad of sodium sulfate. The solvent is removed under reduced. pressure and
the residue is flash chromatographed on silica gel 60 (230-400 mesh) using 5-20%
ethyl acetate in dichloromethane to afford 399 mg of the title compound.

Physical characteristics are as follows:

1H NMR 5 -0.06, 0.3, 0.5, 1.4, 1.5, 2.5, 3.5, 5.1, 7.2-7.4;

EI HRMS m/z=513.2518; |

TLC Rg 0.28 (5% ethyl acetate in dichloromethane).

PREPARATION 24 3-(a-Cyclopropyl-meta-aminobenzyl)-6-(2-cyclopropyl-1-
cyclopropylmethyl-ethyl)-4-hydroxy-2H-pyran-2-one (Formula E-
4) Refer to Chart E.
A mixture of 391 mg of the title compound of Preparation 23 and 100 mg of
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5% palladium on carbon in 10 m! of methanol is shaken overnight under 40 psi of
hydrogen. The mixture is then filtered through Celite, and the filtrate is
concentrated under reduced pressure to provide 280 mg of the title compound.

l Physical characteristics are as follows:

1H NMR 5 0.0, 0.2-0.7, 1.4, 1.6, 1.8, 2.6, 6.8, 7.2-7.4;

TLC R;0.38 (30% ethyl acetate in dlchlorometh,ane )

EXAMPLE 94  N-3-{Cyclopropyl-[6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-
' hydroxy-. 2-oxo-2H-pyran-3-yl]-methyl}-phenyl)-4-ﬂuoro-
benzenesulfonamide (Formula E-8) Refer to Chart E.

To a mixture of 57 mg of the title compound of Preparation 24 and 24 pL of
pyridine in 0.5 mL of dichloromethane is added 29 mg of 4-fluorobenzenesulfonyl
chloride, After stirring overnight, the solution is diluted with ethyl acetate and
washed with dilute aqueous hydrochloric acid, brine, dried over sodium sulfate, and
concentrated under reduced pressure. The residue is purified by flash column
chromatography on silica gel 60 (230-400 mesh) using 10% ethyl acetate in
dichloromethane to give 56 mg of the title compound.

Physical charactenstzcs are as follows:

1H.NMR (CDCls) $ -0.07, 0.13, 0.33, 0;54, 1.39, 1.51, 1.72, 2.55, 3.39, 6.12,
6.87, 7.00, 7.08, 7.19, 7.27, 7.72, 9.72; |

EI-MS: [M+]=537.1977 found.

EXAMPLES 95-97

' Following the procedure described above and using startmg matenals and
reagents known and available to one of ordinary skill in organic synthesis, the
following addmonal compounds are prepared: '

EXAMPLE 95 4-Cyano-N-(3-{cy01°Pr°Pyl-[6-(2-cycl°Pr°PYl-1-cyclopropylmethyl-
' ethyl)-4-hydroxy- 2-oxo-2H-pyran-8-yl]-methyl}-phenyl)-
benzenesulfonamide (Formula E-7) Refer to Chart E.

Physical characteristics are as follows:

1H-NMR (CDCly) § -0.08, 0.13, 0.23, 0.86, 0.4, 0.57, 1.41, 1.58, 1.75, 2.57,
3.32, 5.98, 6.89, 7.11, 721 7.68, 7.82;

EI-MS: [M+]=544.2035 found
EXAMPLE 96 N-(3-{Cydopmpyl—[ﬂzcydopmpyl-1-cyclopropylmethyl-ethyl)—4-

hydroxy-2-oxo-2H- -3-yl}-methyl}-phenyl)-8-
qumohnesulfonamlde (Formula E-8) Refer to Chart E.
- Physical characteristics are as follows
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1H.NMR (CDCI3) $ -0.07, 0.18, 0.87, 0.54, 1.37, 1.51, 2.53, 3.31, 5.96, 6.87,
7.00, 7.13, 7.48, 7.54, 7.92, 8.23, 9.07;

EI-MS: [M+]=570.2188 found.

EXAMPLE 97 N~(3-{Cyclopropyl-[6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-
hydroxy-2-oxo-2H-pyran-3-yl]-methyl}-phenyl)-1-methyl-1H-
imidazole-4-sulfonamide (Formula E-9) Refer to Chart E.

Physical characteristics are as follows: ’

1H.NMR (CD013-0D30D) § -0.08, 0.13, 0.38, 0.56, 1.37, 1.51, 1.78, 2.54, 3.21,
3.60, 5.95, 6.82, 7.0, 7.19, 7.37, 1.5;

EI-MS: [M+)=523.2142 found.

EXAMPLE 98 Chiral HPLC Separation of N-(3-{Cyclopropyl-[6-(2-cyclopropyl-
1-cyclopropylmethyl-ethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl}-
methyl}-phenyl)- 1-methyl-1H-imidazole-4-sulfonamide (Formula
E-9)} to give (R or S)-N-(3-{Cyclopropyl-[6-(2-cyclopropyl-1-
cyclopropylmethyl-ethyl)-4-hydroxy-2-oxo-2H-pyran-3-ylJ-
methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide (Formula
E-10) and (R or S)-N-(3-{Cyclopropyl-[6-(2-cyclopropyl-1-
cyclopropylmethyl-ethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl}-
methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide (Formula
E-11) Refer to Chart E.

A stock sample of the title compound of Example 97 (8 mg/ml) in 5.0 mL each
of mobile phase (30% isopropanol, 0.1% acetic acid, and 0.2% water in hexane) and
isopropanol is prepared. The stock sample is filtered through a 0.45 micron syringe
filter and washed with ethanol to give 14.0 mL of clear filtrate. This solution is
chromatographed on a 2.0 x 2.5 cm (R,R) Whelk-O 1 (Regis Technologies, Inc.,
Morton Grove, I1 60053) column at 8.50 mL per injection using an automated
chromatographic system. The eluant is monitored and the pools corresponding to the
desired peaks from multiple injections are combined, concentrated under reduced
pressure and azeotroped with toluene. The residues are dissolved in methanol,
filtered through a syringe filter and the filtrates concentrated under reduced
pressure to give the title compounds (>95% pure):

(R or S)-N-(3-{Cyclopropyl-[6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-
hydroxy-2-oxo-2H-pyran-3-yl]-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide
(Formula E-10) -

Physical characteristics are as follows:
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1H.NMR (CDClg-CD40D) § -0.07, 0.14, 0.34, 0.57, 1.82, 1.5, 1.75, 2.51, 3.24,
3.60, 5.87, 6.85, 7.08, 7.15, 7.27, 7.37;

EI-MS: [M+]=523.2149 found.

(Ror S)-N-(S-{Cyclopropyl-[6-(2-cyclopropyl-1-cyclopropy1methyl—ethyl)-4—
hydroxy- 2-oxo-2H-pyran-3-y1]-methy1}-phenyl)-1-methyl-1H-1m1dazole—4-sulfonamxde
(Formula E-11)

Phys1ca1 characteristics are as follows:

NMR(CDCls-CD3OD)8-OO7 0.14, 0.33, 055 1.38, 1.56, 1.75, 2.51, 3.23,

3.60, 5.88, 6.86, 7.03, 7.14, 7.27, 7.38;

EI-MS: [M+]=523.2137 found.

EXAMPLES 99-103

Following the proeedure desmbed above and using starting matenals and
reagents known: and ‘available to one of ordmary skill in organic synthesis, the
fol]owmg additional compounds are prepared
EXAMPLE 99 N-(3-(Cyclopropyl-[6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-

| hydroxy-! 2-oxo—2H-pyran-3-yl]-methyl) -phenyl)-2-pyridine-
sulfonamide (Formula E-12)
Physxcal charactenstxcs are as follows
H-NMR (CDClg-CD4OD) 5 -0.05, 0.07, 0.17, 0.34, 0.55, 1.35, 1.55, 1.7, 2.5,

3.24, 5.86, 6.90, 7.03, 7.15, 7.39, 7.78, 8.60;

EI-MS: [M+]=520;

TLC R 0.35 (25% ethyl acetate in dichloromethane).

EXAMPLE 100 N-(8-{Cyclopropyl-[6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-
hydroxy-2-oxo-2H-pyran-3-yil-methyl}-phenyl)-1-methyl-1H-
imidazole-2-sulfonamide (Formula E-18)

Physical characteristics are as follows:

H.NMR (CDCl4-CD40D) & -0.05, 0.15, 0.35, 0.56, 1.35, 1.55, 1.75, 2.53, 3.23,
3.39, 5.89, 6.81, 6.90,.6.97, 7.09, 7.25;

EI-MS: [M+]=523; '

TLC Ry 0.31 (5% methanol in dichloromethane).

EXAMPLE 101 N-(8-{Cyclopropyl-[6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-
hydroxy-2-oxo-2H-pyran-8-yl}-methyl}-phenyl)-1H-benzo-
imidazole-2-sulfonamide (Formula E-14)

Physical characteristics are as follows:

1H.NMR (CDCl;3-CD40D) § -0.07, 0.1, 0.15, 0.35, 0.56, 1.38, 1.58, 1.65, 2.55,
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3.28, 5.95, 6.73, 6.96, 7.10, 7.28, 7.58;

FAB-MS: [M+H]=560.2220 found.
EXAMPLE 102 N-(8-{Cyclopropyl-[6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-

: hydroxy-2-oxo-2H-pyran-3-yl]-methyl}-phenyl)- 1H-imidazole-2-
sulfonamide (Formula E-15)

Physical characteristics are as follows:

1H-NMR (CDCl;-CD,0D) 5 0.0, 0.25, 0.4, 0.6, 1.4, 1.6, 1.65, 2.6, 3.35, 6.0, 6.8,
7.0,7.2, 7.4,

EI-MS: [M+]=509;

TLC R, 0.25 (5% methanol in dichloromethane).

EXAMPLE 103 N«8-{Cyclopropyl-[6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-
hydroxy-2-oxo-2H-pyran-3-yl}-methyl}-phenyl)-2-
quinolinesulfonamide (Formula E-16)

Physical characteristics are as follows:

1H.NMR (CDCly) 8 0.0, 0.2, 0.4, 0.6, 1.4, 1.6, 1.7, 2.6, 8.3, 6.0, 7.0-7.2, 7.3,
7.7, 7.8-8.0, 8.2, 8.3;

EI-MS: [M+]=570;

TLC Ry 0.53 (5% methanol in dichloromethane).

PREPARATION 25 Cyclopropyl meta-nitrophenyl ketone (Formula F-2) Refer to

ChartF. |

A 250 ml three necked flask fitted with thermometer and addition funnel is
charged with 130 ml of fuming 90% nitric acid and cooled to -10°C. Into the stirred
liquid is added dropwise 21 ml of commercially available cyclopropyl phenyl ketone
of formula F-1. The rate of addition is regulated to maintain the reaction
temperature at about -10°C. Upon completion of addition, the resulting clear yellow
solution is stirred for another 10 minutes at -10°C, then poured into 1 L of crushed
ice. The precipitated solid is extracted with 700 ml of toluene, and the extract is
washed twice with 5% sodium hydroxide solution, once with brine, and dried over
magnesium sulfate. The solvent is removed under reduced pressure and the residue
is recrystallized from methanol at -25°C to give 14.6 g of the title compound as
dense, pale yellow prisms. The mother liquor contained substantial amounts of the
ortho isomer.

Physical characteristics are as follows:

1H NMR 5 1.2, 1.3, 2.7, 7.70, 8.3, 8.4, 8.85;

IR 1664, 1529, 1352,1225, 1082, 1017, 852, 689 em™1;
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Anal. Found: C, 62.89; H, 4.73; N, 7.32;
EI MS m/z 191,
~ TLCRgO. 32 (25% ethyl acetate in hexane).
PREPARATION 26 meta-. Ammophenyl cyclopropyl ketone (Formula F-3) Refer to
Chart F.

A solution of 5.76 g of the title compound of Preparatlon 25 is prepared w1th
the aid of heat in 100 ml of methanol To this is added 450 mg of 5% platinum on
carbon catalyst, and the mixture is stirred vxgorously under 1 atmosphere of
hydrogen. After 5 hours, the mixture is filtered through a pad of Celite and the
filtrate concentrated under reduced pressure to aﬁ'ord 4.89 g of the title compound
as a greenish oil. _

Physical charactenstxcs are as follows

H NMR 5 1.0, 1.2, 2.6, 3.9, 6.8, 7.2, 14 |

TLC R¢ 0.50 (80% ethyl acetate in hexane)

PREPARATION 27 meta-Benzyloxycarbonylammophenyl cyclopropyl ketone

(Formula F-4) Refer to Chart F. _

To a cold (0°C), stirred solution of 4.89 g of the title compound of Preparatlon
26 and 6.3 ml ofdnsopropylethylamnem 90mlofd1chloromethane is added
dropwise 4.7 ml of benzyl chloroformate. Thecompleted solution is allowed to warm
to room temperature. After 4 hours, the mixture is washed with dilute hydrochloric
acid, and the aqueous phase extracted with two additional portions of
dichloromethane. The combined organic phase is dried over magnesium sulfate and
concentrated under reduced pressure to a yellow sohd. This is triturated with two 30
mlportxonsofhexane thesebemgducarded,andtheremalmngsohdlsdnedunder
vacuum fo afford 8.74 g of the title compound.

Physical charactenst:cs are as follows:

TLC Rf 0.45 (5% ethyl acetate in dichloromethane). |
PREPARATION 28 meta-Benzyloxycarbonylaminophenyl cyclopropyl carbinol

_ (FormulaF-5)RefertoChartF '

To a stirred eolutxon of 874 g of compound F-4 of Preparatxon 27 in 100 ml of
tetrahydrofuran and 100 ml of ethanol is added, in portions, 4.5 g of sodium
borohydride. After 3 hours at room temperature, the mixture is cooled in ice for the
addition of 100 ml of 1N hydrochloric acid. The m:xture is thrice extracted with
dichloromethane, and the combined extract dnedover magnesium sulfate. Solvent is
removed under reduced presure and the residue flash chromatographed on silica gel
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60 (230-400 mesh) uging 40% ethyl acetate in hexiifie to provide 8.48 g of the title
compound as a white crystalline solid. This is optionally reérystallized from ethyl
acetate-hexane.

Physical characteristics are as follows: _

1H NMR 5 0.3-0.6, 1.1, 2.35, 3.92, 5.17, 7.1, 7.2-7.4;

IR 1698, 1599, 1559, 1449, 1235, 1054, 697 cm™L;

Anal. Found: C, 72.57; H, 6.51; N, 4.61; ‘

PREPARATION 29 4-Hydroxy-6-[3-(2-methoxy-ethoxy)-propyl}-pyran-2-one
(Formula G-1) Refer to Chart G.

To a flame-dried flask under an argon atmosphere is added 2.80 mL of
diisopropylamine and 20.0 mL of dry tetrahydrofuran. The solution is cooled to -78°C
and treated with 12.5 mL (1.6 M in hexane) of n-butyllithium. The solution is
warmed to 0°C for 30 minutes, then treated wtih 5.0 mL of dry
hexamethylphosphoramide. The lithium diisopropylamide solution is then treated
with 1.20 g of commercially available 4-hydroxy-6-methyl-2-pyrone of formula G-0 as
a solution in 16 mL of dry tetrahydrofuran and 14 mL of dry
hexamethylphosphoramide, After 30 minutes the mixture is treated with 2.30 g of 2-
(2-methoxy-ethoxy)-ethy! iodide as a solution in 12 mlL of dry tetrahydrofuran. The
mixture is stirred 1 hour at 0°C and then warmed to room temperature. After 1 hour
the reaction is quenched with excess 1 N aqueous hydrochloric acid. The mixture is
concentrated under reduced pressure and partioned between dichlormethane and
water. The aqueous phase is extracted with sufficient volumes of dichlormethane to
remove the title compound. The combined organic extracts are washed with brine,
dried over magnesium sulfate and concentrated under reduced pressure. The residue
is purified by flash column chromatography on silica gel 60 (230-400 mesh) eluting
with 30% ethyl acetate in dichloromethane containing 8% acetic acid to 80% ethyl
acetate in dichloromethane containing 5% acetic acid to give 1.34 g of the title
compound.

Physical characteristics are as follows:

1H-NMR (CDCly) & 1.98, 2.54, 3.39, 3.55, 5.55, 5.90;

TLC R 0.26 (50% ethyl acetate in dichloromethane containing 5% acetic
acid). |
PREPARATION 30 3-(a-Cyclopropyl-meta-(benzyloxycarbonylamino)benzyl)-4-

hydroxy-6-[3-(2-methoxy-ethoxy)-propyl]l-pyran-2-one (Formula
G-2) Refer to Chart G.
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A mixture of 146 mg of the title compound of Preparation 29, 340 mg of the
title compound of Preparation 28, prepared as described in Chart F, 25 mg of p-
toluenesulfonic acid monohydrate, and 0.5 g of 3 A molecular sieves in § mL of

‘ dichloromethane is heated overnight with stirring. The mixture is cooled and the

solvent removed under reduced pressure. The residue is purified by flash column
chromatography on silica gel 60 (280-400 mesh) eluting with 5% to 10% methanol in
ethyl acetate to give 129 mg of the title compound.

Physxcal characteristics are as follows:

NMR(CD013)8025 0.45, 0.67, 1.77, 239 3.38, 3.51, 5.13, 5.84, 7.117,
7.32,742; EI-MS: m+]=507 2257 found

TLC Ry 0.28 (50% ethyl acetate in dichloromethane).

PREPARATION 31 3-(a-Cyclopropyl-meta-aminobenzyl)-4-hydroxy-6-[3-(2-methoxy-
ethoxy)-propyl}-pyran-2-one (Formula G-8) Refer to Chart G.

A mixture of 124 mg of the title compound of Preparation 30 and 35 mg of 5%
palladium on charcoal in 5 mL of ethanol is shaken overnight under 50 psi of
hydrogen. The mixture is filtered through Celite with ethanol washes of the filter
cake. The filtrates are combined and the solvent removed under reduced pressure to
give 92 mg of the title compound. Physical charactenstwe are as follows:

TLC Ry 0.12 (ethyl acetate). |
EXAMPLE 104 N-(3-{Cyclopropyl-[4-hydroxy-6-(3-(2-methoxy-ethoxy}-propyl)-2-

oxo-2H- pyran-a-yl]-methyll-phenyl)-l-methyl-1H-1m1dazole-4-
| stﬂfonamxde (Formula G-4) Refer to Chart G.

Toammh:reof37mgofthet1tleeompoundofPreparatmn31 and 18 uL of
pyridine in 0.5 mL of dichloromethane is added 20 mg of 1-methylimidazole-4-
sulfony! chloride. After stirring overnight, the solvent is removed under reduced
pressure. The residue is azeotroped with toluene and is then purified by flash
column chromatography on silica gel 60 (280-400 mesh) using 2% to 8% methanol in
dichloromethane to giie 32 mg of the title compound.

Physlcal characteristics are as follows:

NMR(CD013)801 0.24, 045 065 1.75, 1.85, 246 330 3.34, 350 5.98,
6.98, 708 7.19, 7.29, 7.42;

EI-MS: [M+]—517 1874 found

TLC Rf 0.22 (6% methanol in dzchloromethane)

PREPARATION 32 3-(a-Cyclopmpyl—meta—(benzyloxycarbonylammo)benzylM
hydroxy-s-methyl-pyran-z-one (Formula H-1) Refer to Chart H.
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A mixture of 493 mg of commercially availgble 4-hydroxy-6-methyl-2-pyrone
of formula H-0, 592 mg of the title compound of Preparation 28, prepared as
described in Chart F and 56 mg of p-toluenesulfonic acid monohydrate in 20 mL of
dichloromethane is heated to reflux through an addition fuﬁnel containing 3 A
molecular sieves for 6 hours. The mixture is cooled and the solvent removed under
reduced pressure. The residue is purified by flash column chromatography on silica
gel 60 (230-400 mesh) eluting with 60% to 100% ethyl acetate in dichloromethane to
give 470 mg of the title compound.

Physical characteristics are as follows:

1H.NMR {CDCly) 5 0.28, 0.43, 0.66, 1.78, 3.41, 5.09, 5.89, 7.00, 7.14, 7.29,
7.87, 10.1; |

EI-MS: [M+]=405;

TLC R 0.52 (ethyl acetate).

PREPARATION 33 3-(0.-Cyclopropyl-meta-(benzyloxygarbonylamino)benzyl)-4-
hydroxy-6-propyl-pyran-2-one (Formula H-2) Refer to Chart H.

To a flame-dried flask under an argon atmosphere is added 0.45 mL of
diisopropylamine and 3.0 mL of dry tetrahydrofuran. The solution is cooled to -78°C
and treated with 2.0 mL (1.6 M in hexane) of n-butyllithium. The solution is
warmed to 0°C for 15 minutes, then cooled to -78°C. The lithium diisopropylamide
solution is treated with 405 mg of the title compound of Preparation 32 as a solution
in 4 mL of dry tetrahydrofuran. After 1 hour at -78°C the mixture is treated with 85
uL of ethyl bromide. The mixture is then stirred at -78°C for 3 hours. The reaction is
quenched with excess 1 N aqueous hydrochloric acid. The mixture is warmed and
partioned between ethyl acetate and phosphate buffer. The aqueous phase is
extracted twice with ethyl acetate. The combined organic extracts are dried over
magnesium sulfate and concentrated under reduced pressure. The residue is purified
by flash column chromatography on silica gel 60 (230-400 mesh) eluting with 10% to
20% ethyl acetate in dichloromethane to give 277 mg of the title compound.

Physical characteristics are as follows:

1H.NMR (CDCly) & 0.24, 0.45, 0.685, 0.88, 1.55, 1.79, 2.28, 3.42, 5.10, 5.95,
6.89, 7.15, 7.3, 10.0;

EI-MS: [M+]=433;

TLC Ry 0.33 (10% ethyl acetate in dichloromethane).

PREPARATION 34 3-(a-Cyclopropyl-meta-(benzyloxycarbonylamino)benzyl)-6-[1-
ethyl-3-(2-methoxy-ethoxy)-propyl]-4-hydroxy-pyran-2-one
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(Forinula H-3) Refer to Chart H.
To a flame-dried flask under an argon atmosphere is added 0.30 mL of
diisopropylamine and 2.0 mL of dry tetrahydrofuran. The solution is cooled to -78°C
_ and treated with 1.3 mL (1 6 M in hexane) of n-butylhthmm The solution is
5 warmed to 0°C for 15 minutes, then cooled to -78°C. The lithium diisopropylamide
solution is treated with 277 mg of the title compound-of Preparation 38 as a solution
in 3 mL of dry tetrahydrofuran. After 1 hour at -78°C, the mixture is treated with
180 mg of 2-(2-methoxy-ethoxy)-ethyl iodide in 3 mL of tetrahydrofuran. The
mixture is then stirred at -78°C for 8 hours. The reaction is quenched with excess 1
10 N aqueous hydrochloric acid. The mixture is warmed and partioned between ethyl
acetate and phosphate buffer. The aqueous phase is extracted thrice with ethyl
acetate. The combined organic extracts are washed mth brine, dried over
magnesium sulfate and concentrated under reduced pressure. The residue is punﬁed ‘
by flash oolumn chromatography on silica gel 60 (230-400 mesh) eluting with 25% to
15 40% ethyl acetate in dichloromethane to give 198 mg of the title compound.
Physical characteristics are as follows: -
1H.NMR (CDC13) 8 0.25, 0.46, 0.66, 0.75, 1.5, 1.76, 2.86, 3.4, 5.15, 5.96, 7.2,
7.8, 7.42, 10.0; |
EI-MS: [M+]=535;
20 TLC R 0.29 (25% ethyl acetate in dxchloromethane)
PREPARATION 85 3-(a-Cyclopropyl-meta-aminobenzyl)-6-[1-ethyl-3-(2-methoxy-
ethoxy)-propyl]-4-hydroxy-pyran-2-one (Formula H-4) Refer to
Chart H. | -
A mixture of 180 mg of the title compound of Preparation 34 and 50 mg of 5%
25 palladium on charcoal in 2 mL of ethanol is shaken overnight under 50 psi of
hydrogen. The mixture is filtered through Celite with ethanol washes of the filter
cake. The filtrates are combined and the solvent removed under reduced pressure to
- give 127 mg of the title compound.
_ Physical characteristics are as follows:
30 * TLC Ry 0.19 (ethy] acetate).
EXAMPLE 105 N-(3-{Cyclopropyl-[6-(1-ethyl-8-{2-methoxy-ethoxy}-propyl)-4-
hydroxy-2-oxo-2H-pyran-3-yll-methyl}-phenyl)-1-methyl-1H-
imidazole-4-sulfonamide (Formula H-5) Refer to Chart H.
To a mixture of 82 mg of the title compound of Preparation 35 and 13 pL of
36 pyridine in 0.8 mL of dichloromethane is added 14.5 mg of 1-methylimidazole-4-
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sulfonyl chloride. Aﬂ:er stirring overnight, the sol%%;%t is removed under reduced
pressure. The resuiue is azeotroped with toluene and is then purified by flash
column chromatography on silica gel 60 (230-400 mesh) using 1% to 4% methanol in
dichloromethane to give 38 mg of the title compound.

Physical characteristics are as follows:

NMR(CDCIS)8005 0.25, 0.45, 0.65, 0.83, 15-20 2.45, 3.3-3.5, 3.62,

6.00, 6.99, 7.1-7.3, 7.48;

EI-MS: [M+]}=545.2186 found;

TLC R 0.24 (5% methanol in dichloromethane).

- EXAMPLE 106 4-Cyano-N-(3-{cyclopropyl-[6-(1-ethyl-3-{2-methoxy-ethoxy}-

propyl)-4-hydroxy-2-oxo-2H-pyran-3-yl}-methyl}-phenyl)-
benzenesulfonamide
Following the procedure described above and using starting materials and
reagents known and available to one of ordinary skill in organic synthesis, the title
compound is prepared.
Physical characteristics are as follows: '
1H.NMR (CDCly) 3 0.15, 0.25, 0.45, 0.65, 0.78, 1.2-1.8, 2.4, 3.3-3.6, 8.54, 5.89,
6.95, 7.1-7.8, 7.6-7.9;
FAB-MS: [M+H]=567.2176 found;
TLC Rg 0.40 (50% ethyl acetate in dichloromethane).
PREPARATION 36 3-(a-Cyclopropyl-meta-(benzyloxycarbonylamino)benzyl)-6-(1-
ethyl-3-hydroxy-propyl)-4-hydroxy-pyran-2-one (Formula I-1)
Refer to Chart 1.

‘ To a flame-dried flask under an argon atmosphere is added 0.46 mL of
diisopropylamine and 3.5 mL of dry tetrahydrofuran. The solution is cooled to -78°C
and treated with 2.0 mL (1.6 M in hexane) of n-butyllithium. The solution is
warmed to 0°C for 20 minutes, then cooled to -78°C. The lithium diisopropylamide
solution is treated with 433 mg of the title compound of Preparation 33 as a solution
in 4 mL of dry tetrahydrofuran. After 1 hour at -78°C the mixture is treated with
gaseous ethylene oxide for 5 minutes. The mixture is then stirred at -78°C for 15
minutes. The reaction is quenched with excess 1 N aqueous hydrochloric acid. The
mixture is warmed and partioned between dichloromethane and phosphate buffer.
The aqueous phase is extracted twice with dichloromethane. The combined organic
extracts are washed with brine, dried over magnesium sulfate and concentrated
under reduced pressure. The residue is purified by flash column chromatography on
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silica gel 60 (230-400 mesh) eluting with 2% to 8% methanol in dichloromethane to
give 144 mg of the title compound.
Physical characteristics are as follows:
1H-NMR (CDClg) 5 0.22, 0.45, 0.65, 0.7, 1.3-17, L8, 2.25, 3.4, 5.1, 5.91, 7.1-
7.4; |
FAB-MS: [M+H]=478
TLC R 0.29 (5% methanol in dxchloromethane)
PREPARATION 37 6-(3-Bromo-1-ethyl-propyl)-8-(a-cyclopropyl-meta-
@emyhkycubonyMno)benzyIMhyd:oxy-pwu-2-one
(Formula I-2) Refer to Chart I _
To a stirring solution of 114 mg of the title compound of Preparation 36 in 3
mL of tetrahydroﬁ:ran is added 160 mg of tnphenylphosphme and 200 mg of carbon
tetrabromide. After 2 hou.rs, the solvent is removed under reduced pressure and the '
residue is purified by flash column chromatography on silica gel 60 (230-400 mesh)
eluting with 70% to 100% diethyl ether in hexane to give 113 mg of the title
compound.
Physxcal characteristics are as follows
NMR(CDCI3)8025 0.35, 0.55, 0.65, 084 1.5-2.2, 32 3.35, 3.52, 5.16,
5.95, 6.79, 7.1-7.4;
FAB-MS: [M+H]=504.1404 found;
TLC R 0.29 (76% diethyl ether in hexane)
PREPARATION 38 6—(3-Amdo-1-ethyl-propyl)—8-(a—cyclopropyl—meta-
(benzyloxycarbonylamino)benzyl)-4-hydroxy-pyran-2-one
(Formula I-3) Refer to Chart L.
To a stirring solution of 118 mg of the title compound of Preparation 37 in 2.0
mL of ethanol is added 56 mg of sodium azide and 0.5 mL of water. The reaction
mixture is heated overnight and then cooled. The solvent is removed under reduced
pressure and the residue is purified by flash column chromatography on silica gel 60
(230-400 mesh) eluting with diethyl ether to give 89 mg of the title compound.
Physical characteristics are as follows: _
1H.NMR (CDCIa) 8 0.23, 0.33, 0.51, 0.68, 0.82, 1.4-2.0, 2.33, 3.1-3.3, 3.5, 5.15,
5.94, 6.84, 7.1-7.4;
EI-MS: [M+]=502;
TLC Ry 0.52 (10% ethyl acetate in dmhloromethane)
PREPARATION 39 6-(3-Ammo-1-ethyl-propyl)-3-(a-cyclopropyl-meta-ammobenzyl)-
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4-hydroxy-pyran-2-one (Formg;a I-4) Refer to Chart 1.

. A mixture of 87 mg of the title compound of Preparation 38 and 35 mg of 5%
palladium on charcoal in 4 mL of ethanol is shaken for 4 hours under 40 psi of
hydrogen. The mixture is filtered through Celite with ethanol washes of the filter
cake. The filtrates are combined and the solvent removed under reduced pressure to
give 70 mg of the title compound as a mixture with 6-(3-ammo-1-ethyl-propyl)-3-(u-
cyclopropyl—meta-(benzyloxycarbonylammo)benzyl)—4-hydroxy—pyran-2-one

Physical characteristics are as follows:

TLC R 0.05 (6% methanol in dichloromethane).

PREPARATION 40 3-(Cyclopropyl-{3-{1-methyl-1H-imidazole-4-sulfonylamino]-
phenyl}-methyl)-6-({1-ethyl-3-[1-methyl-1H-imidazole-4-
sulfonylamino]}-propyl)-2-oxo-2H-pyran-4-yl 1-methyl-1H-
imidazole-4-sulfonate (Formula I-5) Refer to Chart I.

To a mixture of 70 mg of the title compound of Preparation 39 and 6-(3-
amino-1-ethyl-propyl)-3-(a-cyclopropyl-meta-(benzyloxycarbonylamino)benzyl)-4-
hydroxy-pyran-2-one, also from Preparation 89, in 1.5 mL of dichloromethane is
added 120 pL of diisopropylethylamine and 92 mg of 1-methylimidazole-4-sulfonyl
chloride. After stirring overnight, the solvent is removed under reduced pressure.
The residue is azeotroped with toluene and is then purified by flash column
chromatography on silica gel 60 (230-400 mesh) using 2% to 6% methanol in
dichloromethane to give 49 mg of the title compound.

Physical characteristics are as follows:

1H.NMR (CDCly) 5 0.2-0.5, 0.75, 0.90, 1.4-2.0, 2.55, 8.0-3.4, 3.6-3.7, 6.68, 7.0-
1.7

FAB-MS: [M+H]=775;

TLC Re 0.14 (5% methanol in dichloromethane).

EXAMPLE 107 N-(8-{Cyclopropyl-[6-(1-ethyl-3-{1-methyl-1H-imidazole-4-
sulfonylamino}-propyi)-4-hydroxy-2-oxo-2H-pyran-3-yl]-methyl}-
phenyl)-1-methyl-1H-imidazole-4-sulfonamide (Formula I-6)
Refer to Chart I.

A solution of 49 mg of the title compound of Preparation 40 in 4 mL
methanol containing ammonia is cooled to 0°C and treated with gaseous ammonia.
After 5 minutes ammonia introduction is ceased, the flask is tightly capped and
warmed to room temperature, After standing overnight the solvent is removed under
reduced pressure and the residue is purified by flash column chromatography on
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silica gel 60 (230-400 mesh) eluting with 3% to 9% methanol in dichloromethane to
give 32 mg of the title compound. | |
Physical characteristics are as follows:
1 NMR (CDCls) § 0.2-0.5, 0.75, 0.90, 1.4-2.0, 2.55, 3.0-3.4, 3.6-3.7, 6.63, 7.0-
7.7 | | '
EI-MS: [M+]==523
TLC R 0.33 (5% methanol in d1chloromethane)
PREPARATION 41 3-(a-Cyclopropyl-meta ammobenzyl)-ﬁ-( 1-ethyl-3-hydroxy-
propyl)-4-hydroxy- -2-one (Formula d-1) Refer to Chart J.
A mixture of 477 mg of the title oompound of Preparatlon 36 and 150 mg of
5% palladmm on charooal in 10 mL of ethanol is shaken overmght under 45 psi of
hydrogen The mixture is filtered through Celite with ethanol washes of the filter
cake. The filtrates are combined and the solvent is removed under reduced pressure
to give 340 mg of the title oompound |
Physical charaohenstlcs are as follows
" TLC Ry 0.10 (5% methanl in dichloromethane).
PREPARATION 42 6-(8-Bromo-1-ethyl-propyl)-3-(c-cyclopropyl-meta-aminobenzyl)-
. 4-hydroxy pyran-2-one (Formula J-2) Refer to Chart J.
To a stirring solution of340mgofthet1tleoompound of Preparation 41 in 7
mL of tetrahydrofuran is added 525 mg of triphenylphosphme and 663 mg of carbon
tetrabromide. After 30 minutes, the solvent is removed under reduced pressure and
the residue is purified by flash column chromatography on silica gel 60 (230-400
mesh) elutmg with 30% to 50% ethyl acetate in dichloromethane to give 228 mg of
the t1tle compound.
Physxcal characteristics aré as follows
1H.NMR (CDCly) 5 0.19, 0.42, 0.58, 0.75, 1.4-2.4, 3.14, 3.3, 5.26, 6.15, 6.47,
6.91, 7.00; | |
TLC Ry 0.45 (5% methanol in dichloromethane).
EXAMPLE 108 N-(3-{[6-(3-Bromo-1-ethyl- l)-4-hydroxy-2—oxo-2H-pyran 3-
yll-cyclopropyl-methyl}-phenyl)-1-methyl-1H-imidazole-4-
sulfonamide (Formula J-8) Refer to Chart J.
~ To a mixture of 102 mg of the title compound of Preparation 42 and 40 pL of
pyridine in 1.0 mL of dichloromethane i is added 45 ‘mg of 1-methylimidazole-4-
sulfonyl chloride. Aftér stlmng overnight, the solvent is removed under reduced
pressure. The residue is azeotroped with toluene and is then purified by flash
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column chromatography on silica gel 60 (230-400 mesh) using 2% to 5% methanol in

dichloromethane to give 86 mg of the title compound.

Physical characteristics are as follows: _

1H.NMR (CDCl,-CD,OD) 5 0.2, 0.44, 0.60, 0.82, 1.4-2.2, 2.5, 3.1-3.4, 3.62,
5.93, 6.92, 7.07, 7.19, 7.80, 7.40;

FAB-MS: [M+H]=550.1037 found;

TLC Ry 0.36 (5% methanol in dichloromethane).

EXAMPLE 109 N-(3-{[6-(3-Azido-1-ethyl-propyl)-4-hydroxy-2-oxo-2H-pyran-3-
yll-cyclopropyl-methyl}-phenyl)-1-methyl- 1H-imidazole-4-
sulfonamide (Formula J-4) Refer to Chart J.

To a stirring solution of 113 mg of the title compound of Example 108 in 1.2
mL of ethanol is added 50 mg of sodium azide and 0.4 mL of water. The reaction
mixture is heated overnight and then cooled. The solvent is removed under reduced
pressure and the residue is purified by flash column chromatography on silica gel 60
(230-400 mesh) eluting with 3% to 6% methanol in dichloromethane to give 57 mg of
the title compound. |

Physical characteristics are as follows:

IH.NMR (CDCl4-CDZOD) 8 0.25, 0.48, 0.66, 0.90, 1.3-1.8, 2.42, 2.9-3.2, 3.68,
5.94, 6.93, 7.12, 7.19, 7.23, 7.35, 7.46;

FAB-MS: [M+H]=550.1037 found;

TLC Ry 0.36 (5% methanol in dichloromethane).

PREPARATION 43 N-(3-{[6-(3-Amino-1-ethyl-propyl)-4-hydroxy-2-0xo-2H-pyran-3-
yll-cyclopropyl-methyl}-phenyl)-1-methyl-1H-imidazole-4-
sulfonamide (Formula J-5) Refer to Chart J.

A mixture of 104 mg of the title compound of Example 109 and 30 mg of 5%
palladium on charcoal in 2 mL of each of methanol and ethanol is shaken overnight
under 45 psi of hydrogen. The mixture is filtered through Celite with methanol
washes of the filter cake. The filtrates are combined and the solvent is removed
under reduced pressure to give 69 mg of the title compound.

Physical characteristics are as follows:

TLC Rg 0.06 (5% methanol in dichloromethane).

EXAMPLE 110 2-[[8-[[3-[3-[Cyclopropyl[3-{[(1-methyl-1H-imidazol-4-
yDsulfonyllamino]phenyllmethyl}-4-hydroxy-2-oxo-2H-pyran-6-
yllpentyllamino]-1,8-dioxooctylJmethylamino}-ethane sulfonic
acid, monosodium salt (Formula J-6) Refer to Chart J.
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A suspension of 69 mg of the title compound of Preparation 43 in 1.0 mL of
dichloromethane is treated with 0.22 mL (0.65 M in acetonitrile) of the
triethylamine salt of suleptanic acid and 25 pL of diisopropylcarbodiimide. After 1.
hour the mixture is treated with 0.5 mL of dimethylformamide. After stirring
overnight the solvent is removed under reduced pressure and the residue is purified
by flash column chromatography on silica gel 60 (230-400 mesh) eluting with 10% to
30% methanol in dichloromethane. The crude product is dissolved in water saturated
n-butanol and partloned with saturated aqueous sodium sulfate. The aqueous phase
is extracted twice with addltlonal portions of water saturated n-butanol. The
combined n-butanol layers are ﬁltered through a pad of sodium sulfate and
concentrated under redueed pressure to give 94 mg of the title compound.

Physu:al characteristics are as follows:

NMR(CDCla-CD30D)8005-06 083 1.1-2.5, 29-37 3.68, 5.84, 6.8-7.6;

FAB-MS: [M+H]=786.2838 found; |

TLC Ry 0.21 (20% methanol in dichloromethane).

EXAMPLES 111-134

Utilizing procedures described above and using starting materials and
reagents known and available to one of ordinary skill in organic synthesis, the
following additional compounds are prepared:

111) N<«(3-{Cyclopropyl-{4-hydroxy-6-(3-{[(2-hydroxy-1,1-bis{hydroxymethyl)-
ethyl)-amino}-carbonyl)-amino-propyl)-2-oxo-2H-pyran-3-yl}-methyl)-phenyl)-
benzenesulfonamide |

112) N-(3-{Cyclopropyl-{4-hydroxy-6-(3-{[(2-hydroxy-1,1-bisthydroxymethyl)-
ethyl)-ammo]-carbonyl}-amno-pmpyl)-2-oxo-2H-pyran-3-yl]-methyl]-phenyl)-2-
pyridinesulfonamide

118) N-(3-(Cyclopropyl-[4-hydroxy-6-(3-{[(2-hydroxy 1,1-bisthydroxymethyl}-
ethyl)-ammo]-carbonyl}-ammo-propyl)-2-oxo-2H-pyran-3-yl]-methyl}-phenyl)-1H-
imidazole-2-sulfonamide o , '

'114)  N-(3-{Cyclopropyl-{4-hydraxy-6-(3-{[(2-hydroxy-1,1-bis{hydroxymethyl}-
ethyl)-am:mo]-carbonyl}-amno-propyl)-2-oxo-2H- pyran-3-yll-methyl})-phenyl)-1H-
benzoimidazole-2-sulfonamide

115) N-(3-(Cyclopropyl-[4-hydroxy-6-(3-{[(2-hydroxy-1,1-bis{hydroxymethyl}-
ethyl)-ammo]-carbonyl)-ammo-propyl)-2-oxo-2H-pyran-3-yl]-methyl}-phenyl)-1-
methyl-lH-mdazole—4-sulfonamde

116) N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{[(2-hydroxy 1 l-bls{hydrOXYInethyl}-
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ethyl)-amino]-carbonyl}-amino-propyl)-2-oxo-2H-p§§‘én-3—yl]-methyl]-phenyl)-l-
methyl-1H-imidazole-2-sulfonamide

117)  N-(3-(Cyclopropyl-[4-hydroxy-6-(3-{y-L-glutamyl)-amino-propyl)-2-oxo-
2H-pyran-3-yl}-methyl}-phenyl)-benzenesulfonamide

118) N-«(3-{Cyclopropyl-[4-hydroxy-6-(3-{y-L-glutamyl}-amino-propyl)-2-oxo-
2H-pyran-3-ylj-methyl}-phenyl)-2-pyridinesulfonamide.

119) N-(3-(Cyclopropyl-{4-hydroxy-6-3-{y-L-glutamyl}-amino-propyl)-2-oxo-
2H-pyran-3-yl]-methyl}-phenyl)-1H-imidazole-sulfonamide

120) N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{y-L-glutamyl}-amino-propyl)-2-oxo-
2H-pyran-3-yl}-methyl}-phenyl)-1H-benzoimidazole-sulfonamide

121) N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{y-L-glutamyl}-amino-propyl)-2-oxo-
2H-pyran-3-yl}-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide

122) N-(8-{Cyclopropyl-[4-hydroxy-6-(3-{y-L-glutamyl}-amino-propyl)-2-oxo-
2H-pyran-3-yl]-methyl}-phenyl)-1-methyl-1H-imidazole-2-sulfonamide

123) N-(3-{Cyclopropyl-{4-hydroxy-6-(3-{[piperazin-1-yl]-carbonyl}-amino-
propyl)-2-oxo-2H-pyran-3-yl}-methyl}-phenyl)-benzenesulfonamide

124) N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{{[piperazin-1-yl}-carbonyl}-amino-
propyl)-2-oxo-2H-pyran-3-yl}-methyl}-phenyl)-2-pyridinesulfonamide

125) N-(3-(Cyclopropyl-[4-hydroxy-6-(3-{[piperazin-1-yl}-carbonyl}-amino-
propyl)-2-oxo-2H-pyran-3-yl]-methyl}-phenyl)-1H-imidazole-2-sulfonamide

126) N«(3-{Cyclopropyl-{4-hydroxy-6-(3-{[piperazin-1-yl}-carbonyl}-amino-
propyl)-2-oxo-2H-pyran-3-yl]-methyl}-phenyl)-1H-benzoimidazole-2-sulfonamide

127) N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{[piperazin-1-yl}-carbonyl}-amino-
propyl)-2-oxo-2H-pyran-3-yl]-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide

128) N-(3-(Cyclopropyl-[4-hydroxy-6-(3-([piperazin-1-yl}-carbonyl}-amino-
propyl)-2-oxo-2H-pyran-3-yl}-methyl)-phenyl)-1-methyl-1H-imidazole-2-sulfonamide

129)  2-[[8-[[3-[3-[Cyclopropyl[3-[[phenylsulfonyl]laminolphenyllmethyl]}-4-
hydroxy-2-oxo-2H-pyran-6-ylipropyllamino}-1,8-dioxooctylJmethylamino)-
ethanesulfonic acid, monosodium salt

130) 2-{[8-[{3-[3-[Cyclopropyl(3-[[(2-pyridyDsulfonyllamino]phenyl}methyl]-4-
hydroxy-2-oxo-2H-pyran-6-yllpropyllamino]-1,8-dioxooctyllmethylamino]-ethane
sulfonic acid, monosodium salt

131) 2-[[8-[[3-[3-[Cyclopropyl[3-[[(1H-benzimidazol-2-yl)sulfonyllamino}
phenyllmethyl]-4-hydroxy-2-oxo-2H-pyran-6-yllpropyljamino]- 1,8-dioxooctylimethyl
amino]-ethanesulfonic acid, monosodium salt |
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182)  2-[[8-{[3-[3-[Cyclopropyl(3-[[( 1H-imidazol-2-yhsulfonyllaminolphenyl]
methyl]-4-hydroxy-2-oxo-2H-pyran-6-yl]propyl]ammo]-1 8-dioxooctyllmethylamino]-
ethane sulfonic acid, monosodium salt

133) 2-[[8-{[3- [3-[Cyclopropyl[3 -{[(1-methyl-1H-imidazol-4-yl)sulfonyllamino]
phenyl]methyl]-4-hydroxy-2-oxo-2H-pyren-6?yl]prop§l]amino]-1,8-
dioxooctylmethylamino}-ethanesulfonic acid, monosodium salt

134) 2-[[8-[[3-[3-[Cyclopropyl[3-[[(lémethyl-li-l-imidazol-z-yl)sulfonyl]aminc]
phenylmethyl]-4-hydroxy-2-oxo-2H- pyran-6-ylipropyllamino}-1,8-
dloxooctyl]methylammo]-ethane sulfonic acid, monoeodmm salt
PREPARATION 44 (Tetrahydropyran-4-yl)-methanol (Fonnula K-2) Refer to Chart

K

To a cold (0°), stirred solution of 651 mg of tetrahydropyran-4-carboxyhc acid
m25mlofdrytetrahydrofuran underargon,:saddeddropwme 10mlofal0M
solution of borane in tetrahydrofuran. After 18 hours at room temperature, the
solution is recooled to 0° and quenched with 1 ml of 1M KOH. The mixture is
acidified with 1M aqueous hydrochlonc acld and extracted four times with
dichloromethane. The extract i is dried over magnesmm sulfate and concentrated
carefully under reduced pressure to aﬁ'ord 0.72 g of the aléohol as a colorless liquid.

Physical characteristics are as follows:

IH NMR 5 1.2-1.4, 1.6, 1.8, 3.3-3.4, 8.6, 4.0 ppm.

PREPARATION 45 (Tetrahydropyran-4-yl)-methyl p-toluenesulfonate (Formula K-
3) Refer to Chart K.

To a cold (0°), stirred solution of 5 mmol of the title compound of Preparation
44 and 0.81 ml of pyridine in 5 ml of dichloromethane is added 1.05 g of p-
toluenesulfonyl chloride, and the solution is allowed to warm to room temperature.
After 18 hours the mixture is partitioned between ethyl acetate and dilute aqueous
hydrochloric acid, and the organic phase is washed with brine and dried over
magnesium sulfate. Following removal of solvent under reduced pressure, the
residue is flash chromatographed on silica using 50% ethyl acetate in hexane to
afford 1.23 g of the title compound as a colorless liquid.

Physical characteristics are as follows:

1HNMR8 1.2-1.4, 1.6, 1.9-2.0, 2.46, 3.34, 3.85, 395 7.8, 7.8 ppm.

MS: 270
PREPARATION 46 (Tetrahydropyran-4-yl)-methyl iodide (Formula K-4) Refer to

Chart K.
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A solution of 800 mg of tosylate of Preparatith 45 and 887 mg of sodium
iodide in 6 ml of acetone is refluxed under nitrogen for six hours, then partitioned
between ether and dilute aqueous sodium thiosulfate. The organic phase is washed
with brine, dried over magnesium sulfate, and concentrated carefully under
atmospheric pressure to give 648 mg of the iodide as a colorless liquid.

Physical characteristics are as follows:

'H NMR 5 1.2-14, 1.6-1.9, 8.1, 3.37, 3.97 ppm.

PREPARATION 47 6-(1-(Tetrahydropyran-4-ylmethyl)-propyl)-4-hydroxypyran-2-
one (Formula K-5) Refer to Chart K.

To a cold (-78°) stirred solution of 0.90 ml of diisopropylamine in 5 ml of
tetrahydrofuran, under argon, is added via syringe 3.7 ml of a 1.6 M solution of n-
butyllithium in hexane. The solution is warmed to 0°, and after ten minutes, a
solution of 431 mg of the title compound of Preparation 50 in 3 ml of
hexamethylphosphoramide is added via cannula. After 20 minutes, the deep red
solution is cooled to -50°, and 605 mg of iodide of Preparation 46 in 1 m! of
tetrahydrofuran is added via cannula. The reaction is allowed to warm slowly to 0°
and then quenched by addition of pH 7 phosphate buffer. Following removal of
tetrahydrofuran under reduced pressure, the residual liquid is acidified with dilute
aqueous hydrochloric acid and the resulting precipitate extracted with two portions
of ethyl acetate. The organic is washed with dilute aqueous hydrochloric acid and
brine, dried over magnesium sulfate, and concentrated under reduced pressure.
Flash chromatography of the residue on silica using 5% acetic acid and 30-40% ethyl
acetate in dichloromethane provides 553 mg of the title compound as a thick yellow
gum.

Physical characteristics are as follows:

TLC Rg 0.36 (5% acetic acid, 65% ethyl acetate in dichloromethane)

1H NMR 5 0.85, 1.2-1.8, 2.45, 3.34, 3.9, 5.56, 5.94 Ppm.

MS: 252
PREPARATION 48 3-[(3-Benzyloxycarbonylaminophenyl)-cyclopropylmethyl}-6-(1-

(tetrahydropyran—«i-ylmethyl)—propyl-4-hydroxy—pyran-2-one
(Formula K-6) Refer to Chart K.

A solution of 549 mg of alkylation product of Preparation 47, 970 mg of 3-
benzyloxycarbonylaminophenyl cyclopropyl carbinol, and 60 mg of p-toluenesulfonic
acid monohydrate in 5 ml of dichloromethane is refluxed through 10 ml of 3A sieves
for 18 hours. Following removal of solvent under reduced pressure, the residue is
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flash chromatographed on silica usmg 25—100% ethyl acetate in dichloromethane to
5% methanol in ethyl acetate, providing 511 mg of the title compound as a tan solid.’
Physical characteristics are as follows
TLC R¢ 0.32 (30% ethyl acetate in dxchloromethane)
1H NMR 5 0.2, 05 0.7, 0.8, 1.3-1.7, 38.27, 342 3.86, 5.13, 596 7.1-7.4 ppm.
MS: 531
PREPARATION 49 3-[(3«Am1nophenyl)-cyclopropylmethyl]—6-(1-(tetrahydropyran-4-
yl.methyl)«propyl-t-hydroxy-pyran-2-one (Formula K-7) Refer to
Chart K.
A mixture of510 mg of the title compound ofPreparatxon 48, 605 mg of

~ ammonium formate, and 100 mg of 5% palladxum on carbon in 8 ml of methanol is

stirred under argon for three hours, then filtered through diatomaceous earth. The
filtrate is concentrated under reduced pressure, and the residue flash
chromatographed on silica using 2-4% methanol in dichloromethane to afford 280 mg
of the title amine as a white sohd.

Physical charactenstlcs are as follows .

TLC Ry 0.33 (5% methanol in dichloromethane)

1H NMR 5 0. 24, 0.42, 0.53, 0.68, 0.84, 1.1-1.7, 2.35, 3.38, 3.6, 8.9, 5.82, 6.5,
6.83, 6.9, 7.11 ppm. - |
EXAMPLE 135 N-(3-[CY¢1°Pr0pyl-[6-(1-(tetrahydropyran-4-ylmethyl)—propyl)—4-

~ hydroxy-2-oxo-2H-pyran-3-yll-methyl}-phenyl)-1-methyl- 1H-
mdazole-4-sulfonam1de (Formula K-8) Refer to Chart K. |

ToastirredsolutxonofGOmgoftheammofPreparahon49and24pLof
pyridine in 0.5 ml of dichloromethane is added 27 mg of 1-methylimidazole-4-
sulfonyl chloride. After 18 hours the reactmn is ﬂashed on silica using 3-6%
methanol in dichloromethane to afford 70 mg of the title compound as a white solid.

Physical characteristics are as follows:

TLC Re 0.24 (5% methanol in dichloromethane)

1H NMR 5 0.12, 0.26, 0.45, 0.60, 0.82, 1.1-1.9, 2.3, 3.3, 3.58, 3.9, 6.00, 6.9-7.5
ppm. _ .
HRMS: 541.2238
PREPARATION 50 4-Hydroxy-6-propy1pyran-2-one (Formula K-9) Refer to Chart K.

~ To a cold (-78°), stn'redsolutlonofssmlofdusopropylamnemmmlofdry

tetrahydrofuran, under argon, is added 27.5 ml of a 1.6 M solution of butyllithium in
hexane. The solution is Brought to 0°, and into this is cannulated a solution of 2.52
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g of 4-hydroxy-6-metﬁ§'l-2-pyrone of formula K-10 # 20 ml of hexamethylphosphoric
triamide. The deep red solution is stirred 30 minutes at 0°, then cooled to -45° for
the addition of 1.5 ml of ethyl bromide. The solution is warmed to 0° and quenched
with 60 ml of IN aqueous hydrochloric acid. Tetrahydrofmén is removed under
reduced pressure and the residue extracted five times with ethyl acetate. The
organic phase is washed with brine, dried over magnesium sulfate, and concentrated
under reduced pressure. Flash chromatography of the residue on silica gel using 4%
acetic acid and 16% ethyl acetate in dichloromethane provides 2.34 g of the title
compound as a waxy yellow solid.

Physical characteristics are as follows:

TLC R;0.29 (5% acetic acid and 15% ethyl acetate in dichloromethane)

1H NMR 5 0.98, 1.6, 2.4, 5.6, 6.05
PREPARATION 51 4-Hydroxy-6-phenethyl-2H-pyran-2-one (Formula L-2) Refer to

Chart L.

To a flame-dried flask containing a stirred solution of 0.90 mL of diiso-
propylamine in 6 mL of anhydrous tetrahydrofuran at -78°C under an argon
atmosphere is added 4.0 mL of a 1.6 M solution of n-butyllithium in hexane. The
resulting solution is allowed to warm to 0°C for 20 min, and is then treated via
cannula with a solution of 378 mg of commercially available 4-hydroxy-6-methyl-2-
pyrone of formula L-1 in 15 mL of tetrahydrofuran. The resulting red, thick slurry is
slowly treated with 6.0 mL of distilled hexamethylphosphoramide and allowed to stir
for 30 min. The red, cloudy solution is then treated with 0.86 mL of benzyl bromide.
The reaction quickly becomes a deep orange solution and is allowed to stir at 0°C for
an additional 60 min. The mixture is quenched with excess 1 N aqueous hydro-
chloric acid and the resulting yellow, biphasic mixture is concentrated to remove the
tetrahydrofuran. The resulting mixture is partitioned between dichloromethane and
water and the acidic aqueous phase is further extracted with additional portions of
dichloromethane. The combined organic phase is dried over magnesium sulfate and
then concentrated under reduced pressure. The resulting material is diluted with a
large volume of diethyl ether and washed with dilute agueous hydrochloric acid. The
ethereal phase is washed with two additional portions of aqueous hydrochloric acid,
once with brine, dried over magnesium sulfate, and finally concentrated under
reduced pressure. The residue is flash column chromatographed on silica gel 60
(230-400 mesh) eluting with 1% acetic acid and 20% to 40% ethyl acetate in
dichioromethane to give 440 mg of the title compouund as a tan solid.

-125-



WO 95/30670 ' PCT/US95/5219

10

15

20

25

30

85

Physical characteristics are as follows:

1H NMR 5 2.7, 8.0, 5.46, 5.84, 7.1-7.3.

TLC Ry 0.38 (1% acetic acid and 25% ethyl acetate in dlchloromethane )

MP 137-138 °C.

PREPARATION 52 6-(a-Ethyl-phenethyl)-4-hydroxy-2H-pyran-2-one (Formula L-3)
Refer to Chart L. '

To a cold (-78°C) stirred solution of 0.29 ml of dnsopropylamme in 4 ml of dry
tetrahydrofuran, under argon, is added 1.2 ml of a 1.6 M solution of n-butyllithium
in hexane The solution is warmed to 0°C, kept at that temperature for ten minutes,
then cooled to -30°C. Into this solution is cannulated a solution of 189 mg of the title
compound of Preparation 51 in 4 ml of tetrahydrofu.ran. The resulting heterogeneous
mixture is warmed to 0°, and sufficient hexamethylphosphoramide (ca 1 ml) is added
to render the mixture mostly homogeneous. After the mixture is stirred for 30
minutes at 0°C, 77 uL of ethyl iodide is added dropwise. After another 90 minutes,
the reaction is quenched with excess 1N aqueous hydrochloric acid, and tetrahydro- .
furan is removed under reduced pressure. The residue is extracted with three
portions of ethyl acetate, and the combined organic extract washed with dilute
aqueous hydrochloric acid, dried over magnesium sulfate, and concentrated under
reduced pressure. The residue is flash chromatographed on silica gel 60 (230-400
mesh) using 1% acetic acid and 25% ethyl acetate in dichloromethane to provide 182
mg of the title compound. '

Physical characteristics are as follows: |

1H NMR 5 0.85, 1.6, 2.6, 2.9, 5.59, 5.86, 7.0-7.3.

FAB MS [m+H]}=245.1185.

TLC Ry 0.88 (1% acetic acid and 25% ethyl acetate in dichloromethane.)
PREPARATION 538 3-(a-Cyclopropyl-meta-(benzyloxycarbonylamino)benzyl)-6-(c-

ethyl-phenethyl)-4-hydroxy-2H-pyran-2-one (Formula 1-4) Refer
to Chart L. _

A mixture of 181 mg of the title compound of Preparation 52, 220 mg of the
compound of formula F-5, 28 mg of p-toluenesulfonic acid monohydrate, and 600 mg
of 8A molecular sieves in 2 ml of benzene is refluxed under argon for 21 hours, then
cooled and filtered through Celite. The filtrate is concentrated under reduced
pressure, and the residue flash chromatographed on silica gel 60 (230-400 mesh)
using 50-100% ethyl acetate in hexane to provide 250 mg of a mixture of materials.
This is re-subjected to silica gel chromatography, using 5-20% ethyl acetate in
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dichloromethane, to afford 154 mg (40%) of the title compound.

Physical characteristics are as follows:

_ 1H NMR 5 0.26, 0.48, 0.67, 0.81, 1.6, 1.8, 2.5, 2.7, 2.9, 3.48, 5.14, 5.86, 6.81,
7.0-7.5, 9.46.

EI HRMS m/z=523.2350.

TLC Ry 0.27 (5% ethyl acetate in dichloromethane.)

PREPARATION 54 3-(a-Cyclopropyl-meta-aminobenzyl)-6-(a-ethyl-phenethyl)-4-
hydroxy-2H-pyran-2-one (Formula L-5) Refer to Chart L.

A mixture of 146 mg of the title compound of Preparation 53 and 50 mg of 5%
palladium on carbon in 2 ml of methanol is shaken under 40 psi of hydrogen for two
hours, then filtered through Celite. The filtrate is concentrated under reduced
pressure to give 105 mg (96%) of the title compound.

Physical characteristics are as follows:

1H NMR 5 0.25, 0.5, 0.65, 0.81, 1.6, 2.5, 2.7, 2.9, 3.4, 5.79, 6.5, 6.8-7.3.

TLC R 0.38 (30% ethyl acetate in dichloromethane).

EXAMPLES 136-150 :

Utilizing procedures analogous to those described above, and reacting the
compound of formula L-5 with the appropriate sulfonyl chloride, the following
additional compounds of the present invention are prepared. Individual
stereoisomers are prepared by chiral HPLC resolution of intermediates such as the
compounds of formulas 1-3, 14, L-5 and L-6. (Refer to Chart L).

136) N-«3-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-
yl}l-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide

Physical characteristics are as follows:

TLC R 0.29 (5% methanol in dichloromethane)

1 NMR 3 0.2, 0.5, 0.65, 0.86, 1.63, 1.80, 2.51, 2.8, 3.3, 8.62, 5.7, 6.8-7.4 ppm.

HRMS: 533.1998

137) N-(3-(R or S)-{Cyclopropyl-[6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-
2H-pyran-3-yl]-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide

Physical characteristics are as follows:

TLC R 0.32 (5% methanol in dichloromethane)

IH NMR 8 0.18, 0.43, 0.63, 0.83, 1.6, 1.75, 2.5, 2.7-2.9, 3.8, 3.55, 5.76, 6.9-7.4
ppm.

HRMS: 533.1983

138) N-(3«(R or S)-{Cyclopropyl-{6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-
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2H-pyran-3-yl}-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide

Physical characteristics are as follows:

TLC R; 0.30 (5% methanol in dichloromethane)

14 NMR 5 0. 2, 0.5, 0.65, 0.86, 1.63, 1.80, 2.51, 2.8, 3.3, 3.62, 5.7, 6.8-7.4 ppm.

HRMS: 533. 1993

139) N-(3-(R or S)-{Cyclopropy}-[6-( 1-(S)-ethylphenethyl)-4-hydroxy-2-oxo-
2H-pyran-8-yl}-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide

Physical characteristics are as follows:

TLC R¢ 0.30 (5% methanol in dichloromethane).

1HNMR802 0.5, 0.65, 0.86, 1.63, 1.80, 2.51, 2.8, 3.3, 3.62, 5.7, 68—74ppm

HRMS: 533.1993

140) N-+(3-(R or 8)-(Cyclopropyl-{6-(1-(8)-ethylphenethyl)-4-hydroxy-2-oxo-
2H-pyran-3-yl}l-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide

Physical characteristics are as follows:

TLC Ry 0.80 (5% methanol in dichloromethane)

1H NMR 5 0.17, 0.44, 0.62, 0.83, 1.6, 1.75, 2.50, 2.7-3.0, 3.8, 8.53, 5.80, 6.9-7.4.
ppm. | . |

HRMS: 533.1990

141) N-(3R or S)-(Cyclopropyl-{6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-

2H-pyran-3-yl}-methyl)-phenyl)-2-pyridinesulfonamide

Physzical characteristics are as follows:

TLC Ry 0.34 (30% ethyl acetate in dichloromethane)

1H NMR 5 0.2, 0.45, 0.6, 0.86, 1.5-1.9, 2.5, 2.8-8.0, 8.2, 5.7, 6.9-7.4, 7.8, 8.6
ppm.

MS: 530

142) N-(8-(Ror S)-{Cyclopropyl-[G-(l-(R)-ethylphenethyl)dL-hydrO!Y 2-0x0-
2H-pyran-8-yl]-methyl)-phenyl)-2-pyridinesulfonamide

Physical characteristics are as follows:

TLC Ry 0.35 (30% ethyl acetate in dichloromethane)

1H NMR 5 0.11, 0.20, 0.48, 0.58, 0.85, 1.5-1.8, 2.5, 2.7-8.0, 3.3, 5.69, 6.9-7.4,
7.8, 8.6 ppm.

MS: 530

143) N-8-Ror S)-(Cyclopropyl-[G-(1-(R)-ethylphenethyl)-4-hydroxy
2H-pyran-3-yl]-methyl}-phenyl)-1-methyl- 1H-imidazole-2-sulfonamide

* Physical characteristics are as follows:
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TLC Ry 0.34 (5% methanol in dichloromethane)

14 NMR 5 0.19, 0.5, 0.65, 0.89, 1.6-1.9, 2.5, 2.8-3.0, 3.3, 3.40, 5.70, 6.8-7.4
ppm.

© MS: 533

144) N-(3«R or S)-{Cyclopropyl-[6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-
2H-pyran-S;yl]-methyI}-phenyl)-l-methyl-lH-imidazole.e2-ulfonamide

Physical characteristics are as follows:

TLC R¢ 0.34 (5% methanol in dichloromethane)

1H NMR § 0.20, 0.44, 0.65, 0.88, 1.6-1.8, 2.5, 2.8-3.0, 3.3, 3.42, 5.73, 6.8-7.4
pPpm.

MS: 533

145) N-(3-{Cyclopropyl-[6-(1-(tetrahydropyran-4-yimethyl)-propyl)-4-
hydroxy-2-oxo-2H-pyran-3-yl}-methyl}-phenyl)- 1-methyl- 1H-imidazole-2-sulfonamide

Physical characteristics are as follows:

TLC R 0.22 (5% methanol in dichloromethane)

1H NMR 5 0.16, 0.24, 0.47, 0.64, 0.86, 1.2-1.9, 3.2-3.4, 3.47, 3.7-4.0, 5.89, 6.9-
7.4 ppm.

MS: 541

145A) N-(3-[Cyclopropyl[4-hydroxy-2-oxo-6-{1-[(tetrahydro-2H-pyran-
8-yDmethyl]propyll-2H-pyran-3-ylimethylJphenyl}-8-quinolinesulfonamide

Physical characteristics are as follows:

MW Found: m/z 588.

145B) N-(8-[Cyclopropyl[4-hydroxy-2-oxo-6-[1-[(tetrahydro-2H-pyran-3-
yDmethyllpropyl}-2H-pyran-3-yllmethyl)phenyl}-1-methyl-1H-imidazole-4-
sulfonamide

Physical characteristics are as follows:

MW Found: m/z 541.

146) N-<(3-{Cyclopropyi-{6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-
8-yi}-methyl}-phenyl)-benzimidazole-2-sulfonamide

Physical characteristics are as follows:

TLC R 0.40 (50% ethyl acetate in dichloromethane)

1H NMR 5 0.1-0.6, 0.85, 1.5-1.7, 2.5, 2.7-3.0, 8.3, 5.74, 6.7-7.8, 7.5-7.7 ppm.

HRMS: 570.2054

147) N-(8-{Cyclopropyl-[6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-
8-yl}-methyl}-phenyl)-1H-imidazole-2-sulfonamide
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Physical éharacteristics are as follows:

TLC R; 0.81 (5% methanol in dichloromethane)

1H NMR 5 0.2, 0.4, 0.6, 0.87, 1.5-1.8, 2.5, 2.8-3.0, 3.3, 5.54, 6.8, 6.9-7.4 ppm.

148) N-(3-(R or S)-{Cyclopropyl-[6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-
2H-pyran.-3-yl]—methyl}-phenyl)-4~cyanobe_nzenesﬁlfonamide

Physical characteristics are as follows:. .

TLC R¢ 0.47 (20% ethyl acetate in dichloromethane)

14 NMR 5 0.1, 0.2, 0.4, 0.6, 0.84, 1.5-1.8, 2.5, 2.7-3.0, 3.3, 5.70, 6.9, 7.0-7.3,
7.6, 7.8 ppm.

HRMS: 554.1886

149) N-(3-(R or S)-{Cyclopropyl-[6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-
2H-pyran-8-yl}-methyl}-phenyl)-4-cyanobenzenesulfonamide

Physical characteristics are as follows:

TLC Ry 0.35 (16% ethyl acetate in dichloromethane)

1H NMR 5 0.1, 0.2, 0.4, 0.6, 0.86, 1.5-1.9, 2.5, 2.7-3.0, 3.8, 5.7, 6.9-7.3, 7.6, 7.8

ppm. |

HRMS: 554.1876

150) N-(8-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-
yl}-methyl}-phenyl)-4-nitrobenzenesulfonamide

Physical characteristics are as follows: :

TLC Ry 0.28 (10% ethyl acetate in dichloromethane)

1H NMR 5 0.1, 0.2, 0.4, 0.6, 0.83, 1.5-1.9, 2.5, 2.7-8.0, 8.3, 6.70, 6.9-7.8, 7.9,
8.2 ppm. '

HRMS: 574.1778
PREPARATION 65 (2-(2-(2-Methoxyethoxy)-ethoxy)-ethoxy)-p-toluenesulfonate

(Formula M-2) Refer to Chart M.

To a stirred suspension of 19.1 g of p-toluenesulfonyl chloride in 100 ml of
dichloromethane is added a mixture of 16 ml of triethylene glycol monomethyl ether
and 10 ml of pyridine, followed by 200 mg of dimethylaminopyridine. After three
days the mixture is concentrated under reduced pressure, and the residue
partitioned between ethyl acetate and dilute aqueous hydrochloric acid. The organic
phase is washed with water, aqueous sodium bicarbonate, and brine, and dried over
magnesium sulfate. After removal of solvent under reduced pressuré, the residue is
flash chromatographed on silica using 25% ethyl acetate in dichloromethane to
afford 18.25 g of the title compound as a colorless liquid.' :
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Physical characteristics are as follows:

TLC R¢ 0.27 (20% ethyl acetate in dichloromethane)

1H NMR 5 2.45, 3.38, 3.5-3.8, 4.15, 7.35, 7.8 ppm.

IR 2879, 1357, 1190, 1177, 1108, 1099, 924, 665 em’!

MS: 318

PREPARATION 56 2-Hydroxy-4-(2-(2-(2-methoxyethoxy)-ethoxy)-ethoxy)-
acetophenone (Formula M-3) Refer to Chart M.

A mixture of 1.52 g of 2,4-dihydroxyacetophenone, 3.82 g of the tosylate of
Preparation 55, 3.26 g of cesium carbonate, and 0.2 g of potassium iodide in 20 ml of
dioxane is heated overnight at 100°, then cooled and partitioned between
dichloromethane and dilute aqueous hydrochloric acid. The aqueous phase is
extracted with two additional portions of dichloromethane, and the combined organic
phase dried over magnesium sulfate and then concentrated under reduced pressure.
Flash chromatography of the residue on silica gel using 80-100% ethyl acetate in
hexane provides 2.91 g of the title compound as a nearly colorless liquid.

Physical characteristics are as follows:

TLC R¢ 0.85 (80% ethyl acetate in hexane)

1H NMR 5 2.56, 3.3, 3.5-3.9, 4.2, 6.4-6.5, 7.6 ppm.

IR 1635, 1872, 1257, 1133 cm™!

MS: 298
PREPARATION 57 3-(2-Hydroxy-4-(2-(2-(2-methoxyethoxy)-ethoxy)-ethoxy)-phenyi-

3-oxopropionic acid ethyl ester (Formula M-4) Refer to Chart M.

To a stirred solution of 1.49 g of the title compound of Preparation 56 in 10
ml of diethyl carhonate is added, in portions, 600 mg of 60% sodium hydride
dispersion in mineral oil. The resulting mixture is heated at 80° for two hours, then
cooled and partitioned between dichloromethane and dilute aqueous hydrochlaric
acid. The organic phase is dried over magnesium sulfate and concentrated under
reduced pressure, and the residue purified by flash chromatography on silica gel
using 20-30% ethyl acetate in dichloromethane to afford 0.91 g of the title compound
as a yellow oil.

Physical characteristics are as follows:

TLC R¢ 0.44 (3% acetic acid and 80% ethyl acetate in dichloromethane)

1H NMR 5 1.8, 3.38, 3.5-4.0, 4.2, 6.4-6.5, 7.6 ppm.

- MS:370
PREPARATION 58 4-Hydroxy-(2-(2-(2-methoxyethoxy)-ethoxy)-ethoxy)-coumarin
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(Formula M-5) Refer to Chart M.

A solution of 789 mg of the title compound of Preparation 57 in 10 * of
acetic acid is refluxed for two hours, then concentrated under reduced pres .
Flash chromatography of the residue on silica using 5-10% acetic acid in ethy:

5 acetate provides 6'34'mg of the title compound as a buff colored solid.

Physical characteristics are as follows:

TLC Ry 0.31 (10% acetic acid in ethyl acetate)

14 NMR 5 8.37, 8.5-8.9, 4.1, 5.87, 6.6, 6.7, 7.6 ppm.

MS: 324 ' - :

10 PREPARATION 59 3-[(8-Benzyloxycarbonylaminophenyl)-cyclopropylmethyl]-4-
- hydroxy-7-{2-[2-(2-methoxyethoxy)-ethoxyl-ethoxy}-coumarin
(Formula M-6) Refer to Chart M.
A mixture of 704 mg of the title compound of Preparation 58, 775 mg of meta- ¢
benzyloxycarbonylaminophenyl cyclopropyl carbinol of formula F-5, and 62 mg of p-
15 toluenesulfonic acid monchydrate in 8 ml of dichloromethane is refluxed for 18 hours
through ca. 10 ml of 3A sieves. The solution is then concentrated under reduced
pressure and the residue flash chromatographed on silica gel using 10-20% of (10%
acetic acid in ethyl acetate) in dichloromethane to afford 760 mg of the title
compound. '
20 Physical characteristics are as follows:

TLC Ry 0.38 (2% acetic acid and 20% ethyl acetate in dichloromethane)

1§ NMR § 0.27, 0.46, 0.71, 1.61, 8.3, 3.5-8.9, 4.1, 5.18, 6.6, 6.7, 7.1-7.6 ppm.
PREPARATION 60 3-{(3-Aminophenyl)-cyclopropylmethyl}-4-hydroxy-7-(2-[2-(2-

methoxyethoxy)-ethoxy]-ethoxy}-coumarin (Formula M-7) Refer
25 to Chart M.

A solution of 760 mg of the title compound of Preparation 59, 800 mg of
ammonium formate, and 200 mg of 5% palladium on charcoal catalyst in 8 ml of
methanol is stirred under argon for one hour, then filtered through a pad of
diatomaceous earth. The filtrate is concentrated under reduced pressure and the

30 residue triturated with dichloromethane. Removal of solvent under reduced
pressure provides 591 mg of the title amine,

Physical characteristics are as follows:

TLC R; 0.29 (5% methanol in dichloromethane)

EXAMPLE 151 N-(8-(Cyclopropyl-[7-(2-(2-(2-methoxyethoxy)-ethoxy)ethoxy)-4-
35 hydroxycoumarin-8-yl}-methyl}-phenyl)-1-methyl-1H-imidazole-
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4-sulfonamide (Formula M-8) Refer to Chart M.

To a stirred solution of 70 mg of the title compound of Preparation 60 and 24
L of pyridine in 0.5 ml of dichloromethane is added 27 mg of 1-methylimidazole-4-
sulfonyl chloride. After 18 hours, the solution is flash chromatographed on silica gel
using 5-15% methanol in dichloromethane, affording 76 mg of the title sulfonamide
as a pink amorphous foam.

Physical characteristics are as follows:

TLC R¢ 0.21 (5% methanol in dichloromethane)

" 1H NMR 5 0.16, 0.29, 0.45, 0.61, 1.71, 3.34, 3.4-3.9, 4.1, 6.6-6.8, 7.0-7.4, 7.7

ppm.

HRMS: 614.2179
EXAMPLES 152-154 .

Utilizing procedures analogous to those described above, the following
additional compounds of the present invention are prepared:

152) N-(3-{Cyclopropyl-[7-methoxy-4-hydroxycoumarin-3-yl]l-methyl}-
phenyl)-1-methyl-1H-imidazole-4-sulfonamide

Physical characteristics are as follows:

TLC R 0.29 (5% methanol in dichloromethane)

1H NMR 5 0.18, 0.35, 0.50, 0.63, 1.61, 8.51, 3.7, 3.84, 6.7-6.8, 7.1-74, 7.7
ppm.

HRMS: 481.1301

1563) N-+(3-{Cyclopropyl-[7-(2-(2-(2-methoxyethoxy)-ethoxy)ethoxy)-4-
hydroxycoumarin-3-yl}-methyl}-phenyl)-8-quinolinesulfonamide

Physical characteristics are as follows:

TLC Ry 0.41 (6% methanol in dichloromethane)

1 NMR 5 -0.08, 0.31, 0.47, 1.30, 3.36, 3.5-3.8, 3.9, 4.2, 6.6-7.6, 7.8, 8.0, 8.2
ppm.

HRMS: 661.2219 .

154) N-(3-{Cyclopropyl-[7-(2-(2-(2-methoxyethoxy)-ethoxy)ethoxy)-4-
hydroxycoumarin-3-yl}-methyl}-phenyl)-2-pyridinesulfonamide

Physical characteristics are as follows:

TLC Ry 0.31 (5% methanol in dichloromethane)

14 NMR 5 0.13, 0.34, 0.49, 0.63, 1.6, 3.36, 3.5-3.9, 4.1, 6.68, 6.8, 7.1-7.4, 7.6-
7.8, 8.5 ppm.

HRMS: 611.2051
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EXAMPLES 155-190

The following additional compounds of the present invention are prepared by
prooedures analogous to those described above:

155) N-(3-{Cyclopropyl-[6-(1-(tetrahydropyran—4-ylmethyl)—propyl)-4-
hydroxy-2-oxo-2H-pyran-3-yl}-methyl}-phenyl)-2-pyridinesulfonamide

156) N-(8-{Cyclopropyl-[6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-
hydroxy-2-oxo-2H-pyran-3-yl}-methyl}-phenyl)-4-cyano-2-pyridinesulfonamide

157) N«(3-{Cyclopropyl-[6-(1-(tetrahydropyran-4-yimethyl)-propyl)-4-
hydroxy-2-o0xo0-2H-pyran-3-yl]-methyl}-phenyl)-2-quinolinesulfonamide

168) N-(3-{Cyclopropyl-[6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-
hydroxy-2-oxo-2H-pyran-3-yl]-methyl}-phenyl)-2-hydroxybenzenesulfonamide

159) N-(8-{Cyclopropyl-[6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-
hydroxy-2-oxo-2H-pyran-3-yl}-methyl}-phenyl)-2-pyrazolesulfonamide

160) N-(3-{Cyclopropyl-{6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-
hydroxy-2-oxo-2H-pyran-3-yl}-methyl}-phenyl)-2-quinazolinesulfonamide

161) N-(3-{Cyclopropyl-[6-(1-(tebahydropyrar;—4—ylmethyl)—piopyl)-4-
hydroxy-2-ox0-2H-pyran-3-yll-methyl}-phenyl)-7H-purine-6-sulfonamide

162) N-(3-{Cyclopropyl-{6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-
hydroxy-2-oxo-2H-pyran-3-yl}-methyl})-phenyl)-1H-imidazole-2-sulfonamide

163) N-(8-(Cyclopropyl-{6-(1<(tetrahydropyran-4-ylmethyl)-propyl)-4-
hydroxy-2-oxo-2H-pyran-3-ylj-methyl}'-phenyl)-benzimidazole-2-su1fonamide

164) N-(8-{Cyclopropyl-{6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-
hydroxy-2-0xo0-2H-pyran-3-yl}-methyl}-phenyl)-thiazole-4-sulfonamide

165) N-(3-{Cyclopropyl-{6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-
hydroxy- 2-oxo-2H-pyran-3-yl]-methyl}-phenyl)-4-ethoxycarbonyl-1H-1m1dazole-2-
sulfaonamide

166) N-(3-(Cyclopropyl-{6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-
hydroxy-2-oxo-2H-pyran-3-yl}-methyl}-phenyl)-8-hydroxy-2-pyridinesulfonamide

167) N~(3-{Cy010P1‘°Pyl-[6-(1-ethy1phenethyl)-4-hydroxy-2-oxo-2H-pyran-3-
yl]-mefthyl}-phenyl)—2-pyndmesulfonamde '

168) N-(3-{Cyclopropy1—[6-(1-ethylphen'ethy1)'-4-hydroxy-2-oxo-2H-pyran-3-
yl}-methyl}-phenyl)-4-cyano-2-pyridinesulfonamide

169) N-(8-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-
yl}-methyl}-phenyl)-2-quinolinesulfonamide

170) N-(8-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-
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yl]-methyl}-phenyl)_-z-hydroxybenzenesulfonamide -

171) N-(3-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-
yl}-methyl}-phenyl)-2-pyrazolesulfonamide

C172) N-(3-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-

yl}-methyl}-phenyl)-2-quinazolinesulfonamide

173) N-(3-{Cyclopropyl-{6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-
yl}-methyl]-phenyl)-7H-purine-6-sulfonamide

174) N-(8-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-
yl}l-methyl}-phenyl)-1H-imidazole-2-sulfonamide .

175) N-(3-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-
yll-methyl}-phenyl)-benzimidazole-2-sulfonamide

176) N-(3-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-
yll-methyl}-phenyl)-thiazole-4-sulfonamide

177) N«(8-{Cyclopropyl-{6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-
yll-methyl}-phenyl)-4-ethoxycarbonyl-1H-imidazole-2-sulfaonamide

178) N-«(8-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-
yll-methyl}-phenyl)-3-hydroxy-2-pyridinesulfonamide

179) N-(3-{Cyclopropyl-[4-hydroxycoumarin-3-yl]-methyl}-phenyl)-2-
pyridinesulfonamide

180) N-(3-{Cyclopropyl-[4-hydroxycoumazin—3—yl]—methyl}-phenyl)-4-cyaho-2-
pyridinesulfonamide

181) N<«(3~{Cyclopropyl-{4-hydroxycoumarin-3-yl}-methyl}-phenyl)-2-
quinolinesulfonamide

182) N«(3-{Cyclopropyl-[4-hydroxycoumarin-3-yi}-methyl}-phenyl)-2-
hydroxybenzenesulfonamide :

183) N-+(8-{Cyclopropyl-{4-hydroxycoumarin-3-yi]-methyl}-phenyl)-2-
pyrazolesulfonamide |

184) N-(3-{Cyclopropyl-[4-hydroxycoumarin-3-yl]-methyl}-phenyl)-2-
quinazolinesulfonamide

185) N-(3-{Cyclopropyl-[4-hydroxycoumarin-3-yl}-methyl}-phenyl)-7H-purine-
6-sulfonamide

186) N-(3-{Cyclopropyl-[4-hydroxycoumarin-3-yl}-methyl}-phenyl)-1H-
imidazole-2-sulfonamide

187) N-(3-{Cyclopropyl-[4-hydroxycoumarin-3-yl}-methyl}-phenyl)-
benzimidazole-2-sulfonamide '
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188) N-(3-{Cyclopropyl-[4-hydroxycoumarin-3-yl]-methyl}-phenyl)-thiazole-4-
sulfonamide '

189) N-(3-{Cyclopropyl-[4-hydroxycoumarin-8-yl}-methyl)-phenyl)-4-
etﬁoxyCarbonyl-1H-imidazole-2-su1faonamide

190) N-(3-{Cyclopropyl-[4-hydroxycoumann—3-yl]-methyl}-phenyl)-s-hydroxy
2-pyridinesulfonamide
PREPARATION 61 Cyclopropyl-(3-mtrophenyl)methanone (Formula N-2) Refer to -

Chart N.

Charge a jacketed 1 L three neck round bottom flask equipped with stirrer
and addition funnel under nitrogen with 580 mL fuming nitric acid and cool to -
40°C. Slowly, over 1.5 hours, add cyclopropyl phényl ketone of formula N-1 (100 g
keeping the temperature below -35°C. Stir 3 hours, monitoring reaction by TLC.
Pour reaction mixture into 3 kg ice/water. Extract with 3X500 mL ethyl acetate.
Wash combined organic phase with 2X1.5 L saturated aqueous sodium bicarbonate,
dry over magnesium sulfate, filter and concentrate to 188 g. Dissolve residue in 270
mL methanol, cool to -20°C for 18 hours, filter and wash cake with cold methanol.
Dry product under reduced pressure for 72 hours, obtaining 63.86 g. GC analysis
(15 m. DB-1, T, = 100°C, 10°C/min., RT - 6.0 min.) indicates material to be >98%
pure. '

Physical characbéristics are as follows:

1H NMR (CDCly) 5 8.86, 8.43, 8.34, 7.70, 2.72, 1.38, 1.17 ppm.

IR (Nujol) 2954, 2925, 1664, 1614, 1529, 1442, 1386, 1852, 1225, 1082, 1047,
852, 720, 689 cm™L. |

Elemental analysis, Found: C, 62.89; H, 4.78; N, 7.32.

MS (EI) 191, 150, 104; 69 m/z. '

PREPARATION 62 Cyclopropyl-(s-ammophenyl)methanone (Formula N-3) Refer to
Chart N.

Charge platinum on carbon (8.7 g) to Paar bottle. Charge a flask with
cyclopropyl(3-nitrophenyl)methanone of Preparatibn 61 (86.7 g) and methanol (1.56
L) and warm to dissolve, then cool with ice bath to 9°C. Hydrogenate for 50
minutes, keeping temperature below 35°C and monitoring reaction by TLC. Filter
reaction mixture through solka floc, and concentrate under reduced pressure to 70 g.

Physical characteristics are as follows:

1§ NMR (CDCly) 5 7.99, 7.47-7.19, 6.84, 8.84, 2.60, 1.23-1.15, 1.03-0.96 ppm.

13C NMR (CDCly) 5 200.9, 146.8, 139.1, 129.4, 119.3, 118.4, 113.9, 17.2, 11.6
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ppm.
PREPARATION 63 Cyclopropyl-(3-aminocarbobenzoxyphenyl)methanone (Formula

N-4) Refer to Chart N.

Charge a 3 L round bottom flask equipped with mechanical stirrer and
addition funnel under nitrogen with cyclopropyl-(3-aminophenyl)methanone of
Preparation 62 (70.0 g), diisopropylethylamine (DIPEA, 90.2 mL) and methylene
chloride (CHoCly) (1.3 L). Cool reaction mixture to 0°C. Dilute the benzylchloro-
formate (67.5 mL) with methylene chloride (186 mL) and add to the substrate solu-
tion over one hour keeping temperature at 0-5°C. A heavy precipitate will form.
Allow to warm with stirring for 1.5 hours monitoring reaction by TLC. Pour
reaction mixture into 600 mL 1N HCI/600 g ice/4.2 L. methylene chloride and stir to
dissolve. Separate phases and dry organic phase over magnesium sulfate, filter and
concentrate to a dryness. Slurry solids in 3 mL/g hexane, filter, and vacuum dry for
125 g. _
Physical characteristics are as follows:
1H NMR (CDCly) & 8.01, 7.76-7.69, 7.43-7.38, 7.18, 5.21, 2.64, 1.25-1.20, 1.03-
0.97 ppm.

13¢c NMR (CDCly) & 200.6, 153.4, 138.7, 138.5, 135.9, 129.3, 128.6, 128.4,
123.1, 122.8, 118.1, 67.2, 17.3, 12.0 ppm.

PREPARATION 64 Cyclopropyl-(3-atpinocarbobenzoxyphenyl)methanol (Formula N-
5) Refer to Chart N.

Charge a 2 L three neck round bottom flask equipped with overhead stirrer
under nitrogen with cyclopropyl-(3-aminocarbobenzoxyphenyl)methanone of
Preparation 63 (25 g), tetrahydrofuran (THF) (450 mL) and ethanol (90 mL). Cool
reaction mixture to 0-5°C and add the sodium horohydride pellets (12.4 g) in three
equal portions over 30 minutes. Allow to warm to 23°C and stir for 20 hours,
monitoring reaction by TLC. Recool reaction mixture to 0-5°C and slowly quench by
adding 90 mL 1N hydrochloric acid, keeping the temperature below 10°C. Pour with
stirring into methylene chloride (600 mL) and 1N hydrochloric acid (400 mL).
Separate the phases and wash the organic phase with saturated sodium chloride
solution (1 L). Dry over magnesium sulfate, filter, and concentrate to 23.7 g.

Physical characteristics are as follows:

1H NMR (CDClg) & 7.41-7.35, 7.88, 7.17, 7.10, 5.17, 3.98, 2.36, 1.16-1.12, 0.60-
0.32 ppm.

13c NMR (CDClg) 5 153.5, 145.0, 137.9, 136.1, 129.0, 128.6, 128.3, 121.2,
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117.9, 116.5, 67.9, 67.0, 19.1, 3.6, 2.8 ppm.
PREPARATION 65 Carbamic acid, [3-{cyclopropyl(5,6,7,8,9,10-hexahydro-4-
hydroxy-2-oxo-2H-cycloocta[blpyran-3-yl)methyllphenyl]-,
phenylmethyl ester (Formula N-6) Refer to Chart N.
A 12-L, three-necked, round-bottomed flask with a Soxhlet extractor
containing 8 A molecular sieves (180 g) and nitrogen inlet is charged with

.cyclooctene-1-acrylic acid, B, 2-dihydroxy-8-lactone (59.6 g), p-toluenesulfonic acid

(14.9 g), and methylene chloride (7.2 L). The title compound of Preparation 64
(90.0 g) is added, and the reaction mixture is warmed to reflux for 1 h. The reaction
mixture is then cooled to 20° C and washed with 1:1 saturated sodium
chloride/saturated sodium bicarbonate (3 L), water (3 L), and saturated sodium
chloride (8 L), backwashing each aqueous phase with methylene chloride (2 x 1.5 L).
The organic layers are then combined, dried over magnesium sulfate, filtered and
concentrated to ca. 1.5 L. The reaction mixture is cooled to -20° C for 72 h, filtered,
and dried under reduced pressure to give 108.5 g. The crude product is then
slurried with 12.5 mL/g of hexane, filtered, and dried to give 102.4 g of the title
compound. An additional 10.9 g of the title compound is obtained by concentrating
the mother liquors from the crystallization and recrystalhzmg the residue from ethyl
acetate.

. Physical characteristics are as follows:

~ MP 118-115°C (decomposition).

1H NMR (CDClg) 5 7.48, 7.88-7.26, 7.117, 6.70, 6.29, 5.20, 3.95, 2.64-2.60,
2.47-2.43, 1.76-1.72, 1.61-1.42, 0.88, 0.73-0.72, 0.63-0.55, 0.29-0.26 ppm.

13c NMR (CDClg) 3 165.6, 164.0, 161.3, 142.2, 188 5, 129.9, 128.5, 128.3,
128.2, 122.9, 118.0, 117.9, 117.6, 110.7, 106.0, 67.0, 43.7, 30.7, 29.1, 28.8, 26.2, 25.8,
22.1, 13.0, 4.9, 3.8 ppm.

IR (Nujol) 3304, 2995, 29563, 2923, 2856, 1734, 1698, 1665, 1666, 1633, 1610,
1595, 1553 1491, 14683, 1455, 1445, 1406, 1377, 1818, 1222, 1175, 1085, 1068, 740,
696 cm

MS (EI') m/z 478, 445, 382, 338, O1.

For high resolution, Found: 473.2202.
PREPARATION 66 3-[(8-Aminophenyl)cyclopropylmethyl}-5,6,7,8,9,10-hexahydro-4-

hydroxy-2H-cycloocta[blpyran-2-one (Formula N-7) Refer to
Chart N. .
In a 100-mL, three-necked, round-bottomed flask with a reflux condensor and
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nitrogen inlet, 10% palladium on carbon (1.0 g} is added to a mixture of the title
product of formula N-6, prepared in Preparation 65 (1.95 g) in cyclohexene (50 mL)
and the mixture is refluxed for 4h. The mixture is then filtered through Celite,
washed with methylene chloride (CH,Cly), and concentrated to give 1.25 g of the
title compound as a white solid.

Physical characteristics are as follows: ,

MP 75-79 °C

IR (Nujol) 2995, 2951, 2921, 2868, 1660, 1619, 1605, 1590, 1551, 1491, 1460,
1447, 1428, 1404, 1247, 1226, 1202, 1191, 1172, 1126 cml.

MS (ED m/z 339, 310, 213, 187, 159.

H NMR (CDCly) § 7.16, 6.96, 6.84, 6.63, 5.67, 3.87, 2.61, 2.48-2.37, 1.98,
1.75, 1.63-1.26, 0.74-0.65, 0.61-0.53, 0.28-0.22 ppm. ,

13C NMR (CDClg) § 164.2, 161.1, 142.8, 130.2, 117.7, 117.6, 114.7, 114.6,
114.5, 110.9, 106.2, 43.5, 30.6, 29.1, 28.8, 26.2, 25.8, 22.0, 12.8, 4.7, 8.7 ppm.

For high resolution, Found: 339.1845.

PREPARATION 67 4-Cyano-N-[3-[cyclopropy}(5,6,7,8,9,10-hexahydro-4-hydroxy-2-
oxo-2H-cycloocta[blpyran-3-ylmethyllphenyl]-
'benzenesulfonamide (Formula O-3 wherein Rg, is 4-
cyanophenyl) Refer to Chart O.

A solution of the title product of Preparation 66 (660 mg), pyridine (320 pL),
and 4-cyanobenzenesulfonyl chloride (440 mg) in dichloromethane (40 mL) is stirred
at room temperature for 18 hr. The crude reaction mixture is evaporated to a
volume of 5 ml and chromatographed on silica gel using 50% ethyl acetate in hexane
as eluent to give the title compound (641mg) as a white amorphous solid. This
amorphous solid is alternatively crystallized from acetone:hexane to give 499mg.

Physical characteristics are as follows: '

White solid mp: 183-183.5°C

Elemental analysis: found, C, 66.76; H, 5.68; N, 5.38; s, 6.30.

MBS(ED):504, 476, 463, 338, 309, 233, 220, 207, 195, 186, 153, 144, 130, 117,
102.

HRMS:504.1710.

TLC(silica gel GF): R=0.4 in 50% ethyl acetate in hexane.

EXAMPLE 191 Disodium-4-cyano-N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-
hydroxy-2-oxo-2H-cyclooctalblpyran-3-ylimethyllphenyl]-
benzenesulfonamide
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To 12.6 g of the title product of Preparation 67 is added 500 ml of methanol
and, with rapid stirring, 50 ml of a 1N aqueous NaOH solution. The reaction
solution is allowed to stir at room temperature for 1 hour. The yellow solution is
evaporated to dryness at 35°C and the resulting amorphous residue is dissolved in
absolute ethanol and re-evaporated to dryness. The yellow residue is képt under
high vacuum at room temperature for 18 hours to Yield 14g of a yellow amorphous:
solid. '

Physical characteristics are as follows: ,

TLC(silica gel GF): Rg=0.8 streak from the ongm (20% ethylacetate in
methylene chloride)

KF. Water: 6.16%

Melt Solvate: 4.2% ethanol

Weight Loss at Room Temperature: 4.99%

Ash: found: 7.83% ; Calc'd: 7.50% (corrected for 6.16% water and
4.2% ethanol) |
PREPARATION 68 N-methyl-3[(3-aminophenyl)cyclopropylmethyll-5,6,7,8,9,10-

hexahydro-4-hydroxy-2H-cyclooctalblpyran-2-one

To 678 mg of the title product of Preparation 66 is added 100 mli of absolute

ethanol and 330 mg of 10% Pd/C. 183 microliters of a 35% CH,0/H,0 solution is

added and the mixture allowed to shake on a Paar apparatus, under 50 Ibs of

'hydrogen, for 2 hours at room temperature. The reaction is filtered over celite and

the filter cake is washed well with ethanol. The resulting amber solution is
evaporated to dryness. The resulting residue is chromatographed using 10% ethyl
acetate in methylene chloride to give 110 mg of the title proudct. This material is
used without further punﬁcatxon in the synthesis of the followmg sulfonamides.
Physxcal characteristics are as follows:
TLC(silica gel GF): R=0.5 in 10% ethyl acetate in methylene chloride.
1I'INl\d.R(CDCls)ﬁ7 19, 6.90, 6.71, 654-652 3.90, 2.80, 2.63-2.59, 2.43-2.39,
1.75-1.26, .70-.58, .28-.22 ppm. |
EXAMPLE 192 4-Cyano-N-methyl-N-[3-{cyclopropyl(5,6,7,8,9,10-hexahydro-4-
hydroxy- 2-oxo-2H-cycloocta[b]pyran-3-yl)methyl]phenyl]-
benzenesulfonamide
A solution of the title compound of Preparation 68 (356 mg), pyridine (16 pL),
and 4-cyanobenzenesulfonyl chloride (20.1 mg) in dichloromethane (2 mL) is stirred
at room temperature for 18 hr. The crude reaction mixture is chromatographed on

-140-



WO 95/30670 PCT/US95/0%219

10

15

20

25

30

35

silica gel using 10% ethyl acetate in methylene ch]mde as eluent to give 27mg of
the title compound as a white amorphous solid.

Physical characteristics are as follows:

MS(EI): 518, 490, 352, 233, 207, 172, 158, 148, 129, 115, 102, 81, 54, 43.

TLC(silica gel GF): Rg=0.7 in 10% ethyl acetate in methylene chloride.

1H NMR (CDClg)s 7.75-7.72, 7.63-7.60, 7.38-7.19, 6.97-6.94, 6.62, 3.86, 3.19,
2.66-2.62, 2.54-2.50, 1.76-1.20, .70-.59, .47-42, .24-.19 ppm. '

EXAMPLE 193 4-Fluoro-N-methyl-N-{3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-
hydroxy-2-oxo-2H-cyclooctalblpyran-3-yl)methyllphenyl]-
benzenesulfonamide

A solution of the title compound of Preparation 68 (20 mg), pyridine (11 nL),
and 4-fluorobenzenesulfonyl chloride (10.7 mg) in dichloromethane (2 mL) is stirred
at room temperature for 18 hr. The crude reaction mixture is chromatographed on
silica gel using 10% ethyl acetate in methylene chloride as eluent to give 19mg of
the title compound as a white amorphous solid.

Physical characteristics are as follows:

MS(EID:512, 483, 470, 366, 352, 324, 247, 227, 207, 172, 158, 147, 118, 55.

HRMS: Found: 512.1915

TLC(silica gel GF): R=0.7 in 10% ethyl acetate in methylene chloride.

1H NMR (CDClg)57.53-7.48, 7.33-7.28, 7.13-7.07, 6.99-6.97, 6.38, 3.93, 3.16,
2.63-2.61, 2.49-2.46, 1.76-1.25, .78-.61, .51-.45, .30-.17 ppm.

EXAMPLE 194 N-methyl-N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-
oxo-2H-cyclooctalb]pyran-8-yl)methyllphenyl]-
benzenesulfonamide

A solution of the title compound of Preparation 68 (83.4 mg), pyridine (16
uL), and benzenesulfonyl chloride (16.6 mg) in dichloromethane (2 mL) is stirred at
room temperature for 18 hr. The crude reaction mixture was chromatographed on
silica gel using 10% ethyl acetate in methylene chloride as eluent to give 20mg of
the title compound as a white amorphous solid.

Physical characteristics are as follows:

TLC(silica gel GF): Re=0.7 in 10% ethyl acetate in methylene chloride.

1H NMR (CDClg)8 7.59-7.41, 7.33-7.28, 6.98-6.96, 6.44, 3.90, 3.16, 2.64-2.60,
2.50-2.48, 1.75-1.20, .67-.40, .23-.20 ppm.

EXAMPLE 195  N-methyl-N-{3-[cyclopropyl(5,6,7,8,9,10- hexahydro-4-hydroxy-2-
oxo-2H-cycloocta[blpyran-3-yl)methyllphenyl}l-1H-Imidazole-1-
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methyl-sulfonamide :
A solution of the title compound of Preparation 68 (33.4 mg), pyridine (16
uL), and N-methyl-imidazole-3-sulfonyl chloride (16 mg) in dichloromethane (2 mL)
is étirred at room temperature for 18 hr. The crude reaction mixture is
chromatographed on silica gel using 50% ethyl acetate in methylene chloride as
eluent to give 28mg of the title compound as a white amorphous solid.
Physical characteristics are as follows:
TLC(silica gel GF): Rg=0.5 in 50% ethyl acetate in methylene chloride.
1H NMR (CDClg)s 7.48, 7.38, 7.27-7.15, 8.84-8.81, 3.69, 8.35, 2.63-2.59, 2.50-
2.46, 1.75-1.26, .68, .55, .47-.42, .24-.20 ppm. |
Utilizing procedures analogous to those described above, the following
compounds of the present invention are prepared: .
~ 196) 5-cyano-N-[3-{cyclopropyi(5,6,7,8,9 10-hexahydro-4-hydroxy-2-oxo—2H-
cycloocta[blpyran-3-yl)methylphenyl}-2-pyridinesulfonamide
197) N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cyclooctalblpyran-8-yl)methyllphenyll-2-quinolinesulfonamide
198) N-[8-[eyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cyclooctalblpyran-8-yl)methyljphenyl]-2-imidazolesulfonamide
199) N-[8-{cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cyclooctalblpyran-3-yl)methyllphenyl]-2-pyrimidinesulfonamide
200) N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[b]pyran-3-yl)methyljphenyl]-2-benzimidazolesulfonamide
201) N-[3-lcyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cyclooctalbpyran-3-yl)methyllphenyl}-2-quinazolinesulfonamide
202) N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[blpyran-3-yl)methyllphenyl]-6-purinesulfonamide
208) 5-cyano-N-{3-{cyclopropyl(5,8,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cyclooctalblpyran-8-ylimethyllphenyl]-N-methyl-2-pyridinesulfonamide
204) N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[b]pyran-38-yl)methyl]lphenyl]-N-methyl-2-quinolinesulfonamide
205) N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cyclooctalblpyran-3-yl)methyllphenyl}-N-methyl-2-imidazolesulfonamide
~206) N-[8-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta{blpyran-8-yl)methyliphenyl]-N-methyl-2-pyrimidinesulfonamide
207) N-[8-{cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
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cycloocta[b]PYl’an-3-yl)methyl]phenyl]-2-benzimida261esulfonamide

208) N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[blpyran-3-yl)methyllphenyl}-2-quinazolinesulfonamide
" 209) N-[3-lcyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[blpyran-8-yl)methyllphenyil-N-methyl-6-purinesulfonamide

210) N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[blpyran-3-y)methyllphenyl}-N-methyl-4-thiazolesulfonamide

211) N-[8-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[blpyran-3-yDmethyllphenyl}-N-methyl-2-pyridinesulfonamide

212) 5-cyano-N-[6-(1-benzylpropyl)-4-hydroxy-3-(1’-
cyclopropylmethylphenyl)-2-pyrone}-N-methyl-2-pyridinesulfonamide

213) N-[6-(1-benzylpropyi)-4-hydroxy-3-(1'-cyclopropylmethylphenyl)-2-
pyrone]-N-methyl-2-quinolinesulfonamide

214) N-[6(Y benzylpropyl)—4-hydroxy-3-(1’-cyclopropylmethylphenyl)-2—
pyrone]-N-methyl-2-imidazolesulfonamide

215) N-[6-(1-benzylpropyl)-4-hydroxy-3-(1’-cyclopropylmethylphenyl)-2-
pyrone]-N-methyi-2-pyrimidinesulfonamide

216) N-[6-(1-benzylpropyl)-4-hydroxy-3-(1'-cyclopropylmethylphenyl)-2-
pyrone}-N-methyl-2-benzimidazolesulfonamide

217) N-[6-(1-benzylpropyl)-4-hydroxy-3-(1’-cyclopropylmethylphenyl)-2-
pyrone}-N-methyl-2-quinazolinesulfonamide

218) N-[6-(1-benzylpropyl)-4-hydroxy- 3-(1’-cyclopropylmethylphenyl)—2-
pyrone)-N-methyl-6-purinesulfonamide

219) N-[6-(1’-benzylpropyl)-4-hydroxy-3-(1’-cyclopropylmethylphenyl)-2-
pyrone}-N-methyl-4-thiazolesulfonamide

220) N-[6-(1’-benzylpropyl)-4-hydroxy-3-(1’-cyclopropylmethylphenyl)-2-
pyrone]-N-methyl-2-pyridinesulfonamide

221) 5-cyano-N-[3-(1-cyclopropylmethylphenyl)-4-hydroxycoumarin}-N-
methyl-2-pyridinesulfonamide

222) N-[3-(1’-cyclopropylmethylphenyl)-4-hydroxycoumarin}-N-methyl-2-
quinolinesulfonamide

223) N-[3-(T-cyclopropylmethylphenyl)-4-hydroxycoumarin]-N-methyl-2-
imidazolesulfonamide

224) N-[3-(¥-cyclopropylmethylphenyl)-4-hydroxycoumarin]-N-methyl-2-
pyrimidinesulfonamide
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225) N-'i3-(1’-cyclopropylmethylphenyl)-4-hydroxyc6umarin]-N-methy1—2—
benzmdazolesu.lfonamlde |

226) N-[3-(1’-cyclopropy1methylphenyl)-4—hyd.roxycoumann]—N-methyl—2-
qmnazohnesulfonam:de '

227) N-[3-(1’-cyclopropylmethylphenyl)-tl-hydroxycoummn]-N-methyl-6-
purinesulfonamide y

228) N-[3-(1’-cyclopropylmethylphenyl)-4-hydroxycoumann]-N-methyl-4-
thiazolesulfonamide -

229) N-[3-(1’-cyclopropylmethylphenyl)-l-hydroxyeoumann]-N-methyl-2-
pyridinesulfonamide -

230) b5-cyano-N-[3{1-(4-hydroxy-2-0xo0-6,6-diphenethyl-5,6-dihydro-2H-
pyran-3-yl)-propyl}-phenyl}-N-methyl-2-pyridinesulfonamide

- 281 N-3-{1-(4-hydroxy-2-oxo-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-

propyl}-phenyl]-N-methyl-2-quinolinesulfonamide

232) N-[3{1-(4-hydroxy-2-ox0-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-
propyl]-phenyl}-N-methyl-2-imidazolesulfonamide

233)  N-[3-{1-4-hydroxy-2-0x0-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-
propyll-phenyl}-N-methyl-2-pyrimidinesulfonamide

284) N-{8-{1{4-hydroxy-2-ox0-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-
propyl]-phenyl]}-N-methyl-2-benzimidazolesulfonamide

285) N-[3-[1-(4-hydrox’y-2-oxo-6,6-diphenethyl—5,6—dihydro—2H-pyran-3-yl)-
propyl)-phenyl}-N-methyl-2-quinazolinesulfonamide

236) N-[3-[1-(4-hydroxy-2-0x0-8,6-diphenethyl-5, 6-d1hydro-2H-pyran-3-yl)-
propyl}-phenyl]-N-methyl-6-purinesulfonamide '

237) N-[3-[1-(4-hydmxy-2-oxo—6,6-d1phenethyl—5,6-dihydro-2H-pyran-3-yl)-
propyll-phenyl]-N-methyl-4-thiazolesulfonamide

238) N-[8-[1-(4-hydroxy-2-0x0-6,6-diphenethyl-5,6-dihydro-2H-pyran-8-yl)-
propyl]-phenyl]-N-methyl-i.’-pyridineaulfongmide
EXAMPLE 289  2-Pyridylsulfonamide, N-[4-[cyclopropyl(5,6,7,8,9,10-hexahydro-

' 4-hydroxy-2-oxo-2H-cycloocta[blpyran-8-yl)methyl]phenyl}-
(Formula P-2, R is 2-pyridyl) Refer to Chart P.

3-[(3—Am.inophenyl)cy‘clopropylmethyl]-5,'6,-7,8,9,10-hexahydro—4-hydroxy-2H-
cyclooctalblpyran-2-one of Preparation 66 (100 mg) is dissolved in methylene
chioride (8 mL) and pyridine (70 uL) added. 2-Pyridylsulfonyl chloride (52 mg) is
added and the solution stirred for 2 hr at 25°C. Chloroform (25 mL) is added and
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the combined extracts washed with 1N-HCI (20 mL) and dried over sodium sulfate.
Removal of the solvent gives a pink gum which is chromatographed over silica gel
using the flash column technique eluting with 60% ethyl acetate-hexane. The title
campound is obtained as a white solid (80 mg).
Physical characteristics are as follows:
MS m/z 480, 339, 338, 186, 145, 144, 132, 130, 78, 55.
EXAMPLE 240 4-Pyridylsulfonamide, N-[4-[cyclopropyl(5,6,7,8,9,10-hexahydro-
4-hydroxy-2-oxo-2H-cycloocta[b]pyran-3-ylmethyliphenyl)-
(Formula P-2, R is 4-pyridyl) Refer to Chart P.
Using procedures described in Example 239, the title compound is obtained
as a white solid.
Physical characteristics are as follows:
. MS m/z 480, 338, 207, 186, 145, 144, 117, 79, 78, 55
EXAMPLE 241 5-Cyanopyridin-2-yl-sulfonamide, N-[4-[cyclopropyl(5,6,7,8,9,10-
hexahydro-4-hydroxy-2-oxo-2H-cycloocta[blpyran-3-
ylmethyllphenyl}- (Formula P-2, R is 5-cyanopyridin-2-yl) Refer
to Chart P.
The title compound is prepared using procedures described in Example 239.
EXAMPLE 242 2-Pyrazinylsulfonamide, N-[4-{cyclopropyl(5,6,7,8,9,10-
hexahydro-4-hydroxy-2-oxo-2H-cyclooctafb]pyran-3-
yl)methyllphenyl)- (Formula P-2, R is 2-pyrazinyl) Refer to
Chart P.
The title compound is prepared using procedures described in Example 239.
EXAMPLE 243 2-Pyrimidinylsulfonamide, N-[4-{cyclopropyl(5,6,7,8,9,10-
hexahydro-4-hydroxy-2-oxo-2H-cycloocta[blpyran-3-
ylmethyllphenyl]- (Formula P-2, R is 2-pyrimidinyl) Refer to
Chart P.
The title compound is prepared using procedures described in Example 239.
EXAMPLE 244 4-6-Dimethylpyrimidin-2-yl-sulfonamide, N-{4-[cyclopropyl
(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-cyclooctalb]pyran-3-
yDmethyllphenyl]- (Formula P-2, R is 4,6-dimethylpyrimidin-2-
¥D) Refer to Chart P.
The title compound is prepared using procedures described in Example 239.
EXAMPLE 245 4-Methylpyrimidin-2-yi-sulfonamide, N-[4-
[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
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cyclooctalblpyran-3-ylmethyliphenyl}- (Formula P-2, R is 4-
methylpyrimidin-2-yl) Refer to Chart P.

The title compound is prepared using procedures described in Example 239.

PREPARATION 69 6,6-Bis-(2-cyclopropyl-ethyl)-dihydro-pyran-2,4-dione (Formula
Q-2) Refer to Chart Q._

To a suspension of 150 mg of sodium hydride (0% dispersion in mineral oil)
in 4 ml of dry THF under argon atmosphere at 0 °C is added dropwise 0.38 ml of |
methyl acetoacetate. After 10 minutes 2.8 ml of butyllithium (1.6 M in hexanes) is
added. After 10 minutes a solution of 0.48 g of the compound of formula Q-1
(prepared as described in Preparation 79 (Formula S-4, refer to Chart 8)) in 3 ml of
tetrahydrofuran is added. The reaction mixture is stirred for 1 hour, then
partitioned between ethyl acetate and dilute aqueous hydrogen chloride. The
aqueous phase is extracted with two additional portlons of ethyl acetate. The organic ‘
phases are combined, washed with brine, dried over magnesium sulfate and
concentrated under reduced pressure. The residue is diluted with 5 mL of methanol

: andtheresultmgsolutlontreatedwzth12mLofwaberfollowedby30mlof1M

aqueous sodmmhydronde After 2 hours ofvxgoroua stirring the methanol is
removed under reduced pressure. The aqueous phase is washed once with diethyl
ether; the ether phase is discarded. The aqueous phase is cooled to 0 °C, then
acidified with dilute aqueous hydrogen chloride. The resulting precipitate is
extracted with four portions of dichloromethane. The combined dichloromethane
extracts are dried over magnesium sulfate and concentrated under reduced pressure.
The residue is dissolved in diethyl ether-hexane and the solution is chilled to provide
to provide 0.42 g of the title compound as a pale yellow solid. |
Physical characteristics are as follows:
1H NMR 3§ 0.0, 0.4, 0.6, 1.2, 1.7, 2.6, 8.4. |
PREPARATION 70 6,6-Bis-(2-cyclopropyl-ethyl)-5,6-dihydro-4-hydroxy-3-{1-(8-nitro-
phenyl)-propyl]-pyran-2-one (Formula Q-3) Refer to Chart Q .
To a stirred solution of 0.41 g of the title compound of Preparation 69
(Formula Q-2) and 0.25 g of the S-nitrobenzaldehyde in 5 ml of dry tetrahydrofuran

- is added a solution of 0.44 g of aluminum trichloride in 4.5 ml of tetrahydrofuran.

After 2 hours, the reaction mixture is treated with 1.0 g of sodium carbonate
decahydrate, stirred 10 minutes, diluted with diethyl ether and finally charged with
magnesium sulfate. The resulting mixture is filtered through a pad of Celite with
diethyl ether rinses. The filtrates are combined and concentrated under reduced
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pressure. The resulting residue is charged with 103 mg of copper (I) bromide-

dimethyl sulfide complex and 5 ml of dry tetrahydrofuran under an argon

atmosphere. The redction mixture is treated drofiise with 2.5 mL of triethyl
aluminum (1.0 M in hexane) over 1.5 hours. The reaction is then slowly treated with
ice and partitioned between diethyl ether and dilute aqueous hydrogen chloride. The
aqueous phase is extracted with three additional portions of diethyl ether. The
combined ether extracts are washed with brine, dried over magnesium sulfate, and
concentrated under reduced pressure. Flash column chromatography of the residue
on silica gel using 20% to 40% ethyl acetate in hexane aﬁ’ords 0.44 g of the title
compound as a tan foam.

Physical characteristics are as follows:

14 NMR 5 0.0, 0.4, 0.6, 1.0, 1.2, 1.7-1.9, 2.0-2.4, 2.6, 4.2, 7.5, 7.8, 8.1, 8.3

PREPARATION 71 3-[1-(3-Amino-phenyl)-propyl}-6,6-bis-(2-cyclopropyl-ethyl)-5,6-
dihydro-4-hydroxy-pyran-2-one (Formula Q-4) Refer to Chart Q.

To a solution of 0.44 g of the title compound of Preparation 70 (Formula Q-3)

in 6 ml of methanol is added 0.65 g of ammonium formate and 50 mg of 10%

palladium on carbon. The black slurry is stirred under argon for 3 hours, then

filtered through pad of Celite with methanol washes. The filtrates are combined and
the solvent is removed under reduced pressure. The residue is friturated with four
portions of dichloromethane. The combined dichloromethane washes are

concentrated under reduced pressure to provide 0.37 g of the title compound as a

white foam. '

Physical characteristics are as follows:
R, 0.08 (50% diethyl ether in hexane)

EXAMPLE 246 N-[3-(1-{6,6-Bis-(2-cyclopropyl-ethyl)-5,6-dihydro-4-hydroxy-2-
oxo-2H-pyran-3-yljpropyl)phenyl]-1-methyl-1H-imidazole-4-
sulfonamide (Formula Q-5: Ry is 1-methylimidazol-4-yl) Refer
to Chart Q.

To a flask containing 57 mg of the title compound of Preparation 71 (Formula

Q-4) and 24 pl of pyridine in 1.0 ml of dichloromethane is added 27 mg of 1-

methylimidazole-4-sulfonyl chloride. After 6 hours the reaction mixture is

concentrated under reduced pressure. The pyridine is azeotroped thrice with toluene.

The resulting residue is flash column chromatographed on silica gel using 2% to 6%

methanol in dichloromethane to provide 51 mg of the title compound as a white

foam.
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Physical characteristics are as follows: _
1H NMR 5 0.0, 0.4, 0.6, 0.9, 1.1-1.4, 1.7-2.2, 2.5, 3.7, 8.95, 6.9, 7.1, 7.4, 7.5 -
) HRMS: 528.2537 (FAB) ' :
EXAMPLE 247 N-[3-(1-[6,6-Bis-(2-cyclopropyl-ethyl)-5,6-dihydro-4-hydroxy-2-
oxo-2H-pyran-3-yllpropyl)phenyl}-5-cyano-2-pyridinesulfonamide
(Formula Q-5: R, is 5-cyano-2-pyridyl) Refer to Chart Q.

Using the general sulfonylation procedure described in Example 246, 57 mg-
of the amine of Preparation 71 (Formula Q-4) is reacted with 30 mg of 5-
cyanopyridine-2-sulfonyl chloride. ‘Flash column chromatography on silica gel using
1% to 3% methanol in dichloromethane provides 62 mg of the title comj:ound asa
tan foam. E '

Physical characteristics are as follows:

1H NMR 5 0.0, 0.4, 0.6, 0.9, 1.1-1.4, 1.6-2.2, 2.5, 3.95, 6.9-7.2, 8.0, 8.2, 9.0

HRMS: 550.2870 (FAB)

PREPARATION 72 ' 8-Aminopropiophenone (Formula R-2) Refer to Chart R.

To a solution of 3-nitropropiophenone (Formula R-1) (1.79 g) in diethyl ether
is added 5% Pt/C catalyst (0.20 g). The resulting suspension is placed under a
hydrogen gas atmosphere and stirred for 6 hours. The reaction mixture is filtered
through a pad of Celite and the pad washed with additional portions of diethyl
ether. The combined filtrates are concentrated under reduced pressure to provide
1.49 g of the title compound as pale yellow, low melting solid.

Physical characteristics are as follows:

1H NMR 5 1.2, 3.0, 6.9; 7.2-7.4

Ry 0.45 (38% ethyl acetate in hexane) _

PREPARATION 78 1-{3-(Dibenzyl-amino)-phenyl]-propan-1-one (Formula R-3) Refer
to Chart R.

To a solution of the ﬁﬂe compound of Preparation 72 of Formula R-2 (1.5 g)
in dichloromethane (50 mL) is added diisopropylethylamine (6.0 mL) followed by
benzyl bromide (3.6 mL). After stirring for 6 hours the reaction mixture is heated to
reflux overnight. The reaction mixture is cooled to room temperature, diluted with
diethyl ether (50 mL) and washed sequentially with dilute aqueous potassium
hydrogen sulfate, water, saturated aqueous sodium bicarbonate, and brine. The
organic layer is dried over sodium sulfate and concentrated under reduced pressure.

_The residue is purified by_ flash column chromatography on silica gel eluting with 5%

to 20% ethyl acetate in hexane to provide 2.38 g of the title compound as pale yellow
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solid. _
Physical characteristics are as follows:
HNMR 8 1.1, 2.9, 4.7, 6.9, 7.2-7.4
Anal, Found: C, 83.88; H, 7.03; N, 4.20
MS: 329 (EI)
PREPARATION 74 6-[3-(Dibenzyl-amino)-phenyl}-dihydro-pyran-2,4-dione (Formula
R-4) Refer to Chart R. '
Using the general procedure described in Preparation 69 for the formation of
the dihyropyranone ring, the compound of Formula R-3 of Preparation 73 (1.96 g) is
reacted with the dianion of methyl acetoacetate and cyclized to provide 0.76 g of the
title compound. '
Physical characteristics are as follows:
1H NMR 5 0.8, 1.9, 2.6-2.9, 3.1-3.2, 4.7, 6.5-6.7, 7.1-7.4
MS: 413 (EI)
PREPARATION 75 6-[3-(Dibenzyl-amino)-phenyll-5,6-dihydro-6-ethyl-4-hydroxy-3-
[1(3-nitro-phenyl)-propyl}-pyran-2-one (Formula R-5) Refer to
Chart R.
Using the general procedure described in Preparation 70, aluminum
trichloride catalyzed condensation of 3-nitrobenzaldehyde with the compound of
Formula R-4 of Preparation 74 (727 mg), followed by copper catalyzed conjugate

"addition with triethyl aluminum provides 800 mg of the title compound.

Physical characteristics are as follows:

1H NMR 5 0.6, 1.6-2.1, 2.8, 3.4, 3.8, 4.4, 6.4-6.6, 6.8-7.4, 7.7-8.0

MS: 576 (EI) '
PREPARATION 76 6-(3-Amino-phenyl)-3-[1-(3-amino-phenyl)-propyl]-6-ethyl-5,6-

- dihydro-4-hydroxy-pyran-2-one (Formula R-6) Refer to Chart R.

Using the general procedure described in Preparation 71, catalytic
hydrogenation of the compound of Formula R-5 of Preparation 75 (114 mg) with
ammonium formate and Pd/C affords 61 mg of the title compound. Alternatively, the
compound of Formula R-5 of Preparation 75 (114 mg) is reduced with Pd/C and
hydrogen gas to give 72 mg of the title compound.

Physical characteristics are as follows:

1H NMR 5 0.6-0.9, 1.8-2.1, 3.0, 3.8, 6.4-6.6, 6.95, 7.1

R; 0.40 (10%:methanol in dichloromethane)
EXAMPLE 248 N-(3-{1-(6-Ethyl-5,6-dihydro-4-hydroxy-6-[3-(I(1-methyl-1H-

-149-



WO 95/30670 o PCT/US95/0%219

10

15

20

25

80

35

imidazol-4-yl)sulfonyl]Jamino)phenyl]-2-2H-pyran-3-
ylpropyllphenyl)-1-methyl-1H-imidazole-4-sulfonamide
(Formula R-7: R, is 1-methylimidazol-4-yl) Refer to Chart R.

Using the general sulfonylation procedure described in Example 246, the
compound of Formula R-6 of Preparation 76 (61 mg) is reacted with 1-
methylimidazole-4-sulfonyl chloride to provide 59 mg of the title compound.

Physical characteristics are as follows:

1H NMR § 0.3-0.7, 1.6-2.0, 3.0, 3.4-3.7, 6.7-7.5

'HRMS: 655.1995 (FAB) . -

EXAMPLE 249  5-Cyano-N-(3-{1{(6-[3-([(5-cyano-2-pyridinyl)sulfonyllamino)
phenyl]-6-ethyl-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-3-
yl)propyllphenyl)-2-pyridinesulfonamide (Formula R-7: R is 5-
cyano-2-pyridyl) Refer to Chart R.

Using the general sulfonylation procedure described in Example 246, the
compound of Formula R-8 of Preparation 76 (66 mg) is reacted with 5-cyano-2-
pyridine sulfonyl chloride to provide 40 mg of the title compound.

Physical characteristics are as follows:

1H NMR 5 0.3-0.9, 1.3, 1.6-1.9, 8.0, 8.7, 6.6-7.2, 7.9-8.2, 8.8-9.0

HRMS: 699.1679 (FAB) o - o
PREPARATION 77 N-Methoxy-N-methyl-4-pentenoic amide (Formula S-2) Refer to

Chart S. S

To a suspension of 4-pentenoic acid (Formula 8-1) (2.00 g) and N,O-
dimethylhydroxylamine hydrochloride (2.15 g) in dichloromethane (50 mL) at 0 °C is
added diisopropylethylamine (115 mL) followed by bis(2-0x0-3- o
oxazolidinyl)phosphinic chloride (5.60 g). After stirring overnight, the reaction
mixture is concentrated under reduced pressure. The residue is partioned between
dilute agueous potassium hydrogen sulfate and diethyl ether. The aqueous phase is
extracted with two additional portions of diethyl ether. The organic extracts are
combined, washed with brine, dried over sodium sulfate and concentrated under
reduced pressure. The residue is purified by ﬂasheolumn chromatography on silica
gel eluting with 50% to 80% diethyl ether in hexane to provide 2.58 g of the title
compound as a tan oil.

Physical characteristics are as follows:

1H NMR § 2.3-2.6, 3.20, 3.70, 4.9-6.1, 5.75-5.95

Ry 0.17 (25% diethyl ether in hexane) |
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PREPARATION 78 Nona-1,8-dien-5-one (Formula S-3) Refer to Chart S

To a flame-dried flask under an argon atmosphere containing a solution of
the title compound of Preparation 77 (Formula S-2) (1.45 g) in dry tetrahydrofuran
(lb mL) at 0 °C is added 3-butenyl-1-magnesium bromide (20 mL, 1 M solution in
tetrahydrofuran. (Preparation of this Grignard reagent from magnesium metal and
4-bromo-1-butene is described in J .Org.Chem. 43:4247 (1978)). After 1 hour at O °C,
the reaction mixture is warmed to room temperature; after 1 hour at room
temperature, the reaction mixture is poured into dilute aqueous potassium hydrogen
sulfate and partioned against diethyl ether. The aqueous phase is extracted with
three additional portions of diethyl ether. The organic extracts are combined,
washed with brine, dried over sodium sulfate and carefully concentrated under
reduced pressure. The resulting liquid is purified by distillation to provide 1.32 g of
the title compound as a tan oil.

Physical characteristics are as follows:

1H NMR 5 2.3, 2.5, 5.0, 5.7-5.9

Ry 0.66 (25% diethy] ether in hexane)
PREPARATION 79 1,5-Dicyclopropyi-pentan-3-one (Formula S-4) Refer to Chart S.

To a flame-dried flask under an argon atmosphere equipped with a reflux
condenser containing zinc metal (8.0 g) and cuprous chloride (1.25 g) is added a
solution of the title compound of Preparation 78 (Formula S-3) (1.32 g) in dry diethyl
ether (10 mL). The resulting suspension is charged with diiodomethane (5.0 mL) and
the reaction flask placed in 40 °C ultrasound bath (Branson 2200) and sonicated.
After 2 hours heating is ceased and sonication is continued overnight. The reaction
mixture is then diluted with diethyl ether (50 mL), cooled to 0 °C, and treated with
excess saturated aqueous ammonium chloride. After 0.25 hours of vigorous stirring,
the mixture is filtered and the layers separated. The aqueous phase is extracted
with two additional portions of diethyl ether. The organic extracts are combined and
washed sequentially with dilute aqueous sodium thiosulfate, saturated aqueous
sodium bicarbonate, brine; dried over magnesium sulfate and then carefully
concentrated under reduced pressure. The resulting residue is purified by flash
column chromatography on silica gel eluting with 5% to 20% diethyl ether in hexane
to provide 0.48 g of the title compound as an oil. '

Physical characteristics are as follows:

1H NMR & 0.0, 0.4, 0.65, 1.45, 2.50

Ry 0.44 (10% diethyl ether in hexane)
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PREPARATION 80 3-[2,2-Dimethyl-1-(3-nitro-phenyl)-propyl]-5,6-dihydro-4-
hydroxy-6-phenethyl-6-propyl-pyran-2-one (Formula T-3) Refer
toChart T. . '

To a flame-dried flask containing a slurry of 977 mg of activated zinc metal
in 1.0 mL of dry tetrahydrofuran under an argon atmosphere is added 40 pL of 1.2-
dibromoethane. The mixture is placed in 45 °C ultrasound bath (Branson 2200) and
sonicated with stirring. After 10 minutes the mixture is treated with 0.26 mL of
chlorotrimethylsilane (1.0 M in tetrahydrofuran). After 10 minutes, the mixture is
diluted with 4 mL of tetrahydraofuran and treated dropwise with 1.50 mL of 2-iodo-2-
methylpropane. The mixture is stirred and sonicated at 45 °C for an additional 3
hours, then cooled to room temperature without stirring. In a separate flask 954 mg
of anhydrous lithium chloride is heated in an 110 °C oil bath ir vacuo for 1 hour.
The LiCl flask is cooled to room temperature, placed under an argon atmosphere
and charged with 1.01 g of copper (I) cyanide followed by 10 mL of tetrahydrofuran.
After 15 minutes of stirring at room temperature, the LiCl-CuCN mixture is cooled
to -30 °C and treated via cannula with the organozinc mixture prepared as described
above in the first flask. The reaction flask is warmed from -80 °C to 0 °C, stirred 10
minutes then cooled to -78 °C. The preparation of this organometallic reagent is
analogous to literature procedures (Org. Syn. 70:195-208 (1991)) described for
related reagents.

In a separate flask a stirred solution of 1.56 g of 6-phenethyl-6-propyl-
dihydro-pyran-2,4-dione of Formula T-2 (prepared from the compound of Formula T-
1 as described in Preparation 17 above) and 915 mg of the 8-nitrobenzaldehyde in 22
mL of dry tetrahydrofuran is treated with a solution of 1.60 g of aluminum
trichloride in 14 mL of tetrahydrofuran. After 2 hours, the reaction mixture is
treated with 3.6 g of sodium carbonate decahydrate, stirred 5 minutes, diluted with
diethyl ether and finally charged with magnesium sulfate. The resulting mixture is
filtered through a pad of Celite with diethyl ether washes. The filtrates are
combined and concentrated under reduced pressure. The resulting residue is charged
with 9 mL of dry tetrahydrofuran under an argon atmosphere and is added via
cannula to the cooled (-78 °C) organometallic reagent solution prepared as described
above. After 0.5 hours the reaction mixture is warmed to 0 °C. After 0.5 hours at
0 °C the reaction is poured into cold dilute ammonium chloride and the agueous
phase is made acidic with dilute aqueous hydrogen chloride. The mixture is treated
with ethyl acetate and filtered through a pad of Celite with ethyl acetate washes.
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The layers are separated and the aqueous phase is extracted with three additional
portions of ethyl acetate. The combined ethyl acetate extracts are washed with
aqueous sodium thiosulfate, brine; dried over magnesium sulfate, and concentrated
under reduced pressure. Flash column chromatography of the residue on silica gel
eluting with 30% to 50% ethyl acetate in hexane affords 1.73 g of the title compound
as a tan foam. .

Physical characteristics are as follows:

1H NMR 5 0.9, 1.1, 1.8, 1.6-2.0, 2.5-2.8, 4.3, 6.9-7.3, 7.8, 8.0, 8.5

HRMS: 452.2449 (FAB)

PREPARATION 81 3-[1-(3-Amino-phenyl)-2,2-dimethyl-propyl}-5,6-dihydro-4-
hydroxy-6-phenethyl-6-propyl-pyran-2-one (Formula T-4) Refer
to Chart T,

To a solution of 1.72 g of the title compound of Preparation 80 (Formula T-8)
in 25 mL of methanol is added 3.0 g of ammonium formate and 400 mg of 10%
palladium on carbon. The black slurry is stirred under nitrogen for 3 hours, then
filtered through pad of Celite with methanol washes. The filtrates are combined and
the solvent is removed under reduced pressure. The residue is repeatedly triturated
with portions of dichloromethane and the combined dichloromethane washes
concentrated under reduced pressure. The residue is flash column chromatographed
on silica gel eluting with 10% ethyl acetate in dichloromethane to provide 1.48 g of
the title compound as a white foam.

Physical characteristics are as follows:

1H NMR 5 0.7-0.9, 1.1, 1.3-2.6, 4.2, 6.55, 6.9-7.3

HRMS: 422.2686 (FAB)

EXAMPLE 250 N-[3-(1-[5,6-Dihydro-4-hydroxy-2-oxo-6-(2-phenethyl)-6-propyl-
2H-pyran-3-yl}-2,2-dimethylpropyl)phenyl}-1-methyl-1H-
~ imidazole-4-sulfonamide (Formula T-5: R, is 1-methylimidazol-
4-yl) Refer to Chart T.

To a solution of 1.48 g of the title compound of Preparation 81 (Formula T-4)
in 25 m! of dichloromethane at 0 °C is added 0.57 mL of pyridine followed by 632 mg
of 1-methylimidazole-4-sulfonyl chloride. ‘After 3 hours the reaction mixture is
warmed to room temperature and concentrated under reduced pressure. Pyridine is
azeotroped thrice with toluene. The resulting residue is flash column
chromatographed on silica gel using 2% to 6% methanol in dichloromethane to
provide 1.7 g of the title compound as a white solid.
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Physical characteristics are as follows:

1H NMR 5 0.8-1.0, 0.97, 1.35, 1;6-2.0, 2.6-2.7, 3.6, 4.1, 6.9-7.5

HRMS: 566.2684 | .

The individual stereoisomers of this eompound are the following:

N-[3-(1(S)-[5 6-d1hydro-4-hydroxy—2-oxo-6(R)-(2—phenethyl)-6—propyl-2H~pyran—
3-yl]-2,2-dimethylpropyl)phenyl]-1-methyl-1H-imidazole-4-sulfonamide (Formula
KK-8 wherein R, is 1-methyl-1H-imidazol-4-yl) Refer to Chart KK:

N-[3«( 1(R)-[5,6~dﬂ1ydro-4-hydroxy-2-oxo-6(R)—(2—phenethyl)-6-propyl-2H-pyr_an-
8-yl}-2,2-dimethylpropyl)phenyl]-1-methyl-1H-imidazole-4-sulfonamide (Formula
LL-8 wherein R, is 1-methyl-1H-imidazol-4-yl) Refer to Chart LL;

N-[3-(1(8)-5,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenethyl)-6-propyl-2H-pyran-
3-yl}-2,2-dimethylpropyl)phenyl]-1-methyl-1H-imidazole-4-sulfonamide (Formula
MM-8 wherein R, is 1-methyl-1H-imidazol-4-yl) Refer to Chart MM; and

N-{3-(1(R)-[5,6-dihydro-4-hydroxy- 2-O!0-6(S)°(2-phenethyl)-6-propyl-2H-pyran
3-yl}-2,2-dimethylpropyl)phenyl]-1-methyl-1H-imidazole-4-sulfonamide (Formula
NN-8 wherein R, is 1-methyl-1H-imidazol-4-yl) Refer to Chart NN.

EXAMPLE 251  5-Cyano-N-{8-(1-[6,6-dihydro-4-hydoxy-2-ox0-6-(2-phenethyl)-6-
propyl-2H-pyran-3-y1}-2,2-dimethylpropyl)phenyl}-2-
pyridinesulfonamide (Formula T-5: R, is 5-cyano-2-pyridyl)

~ Refer to Chart T. |

Using the general sulfonylation procedure described in Example 250, 42 mg
of the amine of Preparation 81 (Formula T-4) is reacted with 20 mg of 5-
cyanopyridine-2-sulfonyl chloride. Flash column chromatography on silica gel using
1% to 3% methanol in dichloromethane provides 56 mg of the title compound as a
white foam.

Physical characteristics are as follows:

1H NMR § 0.8-1.0, 0.92, 1.35, 1.6-2.0, 2.5-2.7, 4.0, 6.9-7.4, 8.0, 8.9

HRMS: 588.2532 | |
PREPARATION 82 N-Methoxy, N-methyl 3-(4-ﬂuorophenyl)prop10nam1de (Formula

U-2) Refer to Chart U.

To a cold (0°), stirred solution of 5.0 g of 3-(4-ﬂuorophenyl)propxomc acid of
Formula U-1, 8.2 g of (N,O)-dlmethylhydroxylamne hydrochloride, and 11.4 ml of
diisopropylethylamine in 40 ml of dichloromethane is slowly added a solution of 5.0
ml of diethyl cyanophosphonafe in 10 ml of dichloromethane. After 18 hours, the
solution is concentrated under reduced pressure. The residue is dissolved in ethyl
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acetate, and the solution washed with dilute HCl,#¥ater, aqueous sodium
bicarbonate, and brine, and dried over magnesium sulfate. Removal of the solvent
under reduced pressure provides 6.94 g of the title compound.

' Physical characteristics are as follows:

1H NMR 5 2.7, 2.9, 3.17, 8.61, 7.0, 7.2 ppm

IR 1665, 1511, 1222, 1033, 990 eml .

TLC R 0.34 (5% ethyl acetate in dichloromethane)

PREPARATION 83 1-(4-Fluorophenyl)-3-hexanone (Formula U-3) Refer to Chart U.

A stirred solution of 4.68 g of the title compound of Preparation 82 (Forinula
U-2) in 25 ml of dry THF under argon is cooled to -15°, and to the solution is added
17 ml of a 1M solution of propylmagnesium chloride in ether. The resulting solid
mass is warmed to 0°, kept at that temperature for 90 minutes, then partitioned
between ether and cold dilute HCl. The aqueous phase is extracted with one
additional portion of ether, and the combined organic phase washed with brine and
dried over magnesium sulfate. Following removal of solvent by distillation at
atmospheric pressure, the residue is purified by evaporative distillation (ca 160° @
13 mmHg) to provide 3.51 g of the title compound as a colorless liquid.

Physical characteristics are as follows:

IH NMR 5 0.89, 1.6, 2.36, 2.7, 2.9, 6.9, 7.1 ppm

IR 2965, 1714, 1511, 1222 cm™}

PREPARATION 84 §5,6-Dihydro-4-hydroxy-6-(2-(4-flucrophenyl)ethy!)-6-propyl-2H-
pyran-2-one (Formula U-4) Refer to Chart U.

To a cold (0°), stirred shurry of 950 mg of sodium hydride (60% dispersion in
mineral oil) in 80 ml of dry THF, under argon, is added dropwise 2.3 ml of methyl
acetoacetate. After 5 minutes, 18.5 ml of butyllithium (1.6M in hexanes) is added,
and the mixture stirred another 5 minutes before addition of a solution of 3.51 g of
the title compound of Preparation 83 (Formula U-3) in 4 ml of THF. The solution is
stirred for 1 hour, then partitioned between ethyl acetate and cold dilute HCl. The
aqueous phase is extracted with two additional portions of ethyl acetate, and the
combined organic phase washed with brine and dried over magnesium sulfate.
Removal of the solvent under reduced pressure provides the intermediate ester with
the following physical characteristics: TLC R¢ 0.45 (50% ethyl acetate in hexane).

The ester is stirred in 20 ml of 1M sodium hydroxide, 80 ml of water, and 40
ml of methanol for 90 minutes, then the methanol is removed under reduced
pressure. The aqueous phase is washed once with ether, the ether phase being
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discarded, and then acidified with dilute HCL. The resulting precipitate is extracted
with four portions of dichloromethane, and the extract dried over magnesium sulfate
and concentrated under reduced pressure. The residue is dissolved in 1:1 ether-
hexane and the solution chilled to provide crystals, which are filtered, washed with
ether-hexane, and dried under vacuum to afford 3.24 g of the title compound.

Physical charactenstxcs are as follows: o

1H NMR 5 0.96, 1.4, 1.8, 2.0, 2.5, 2.7, 7.0, 71ppm

IR 2962, 1655, 1604, 1510, 1221 em'!

M.P. 113-114.5°

Anal. Found: C, 68.85; H, 6.99

MS: M+ 278 _

Ry 0.44 (5% methanol in dlchloromethane)

PREPARATION 85 3-(1-(3-Benzyloxycarbonylaminophenyl)-2, 2-dlmethylpropyl)-5 6- ‘
dihydro-4-hydroxy-6-(2-(4-fluorophenyl)ethyl)-6-propyl-2H-
pyran-2-one (Formula U-8: R, is tert-butyl) Refer to Chart U.

To a stirred solution of 3.06 g of the title compound of Preparation 84
(Formula U-4) and 2.81 of the title compound of Preparation 6 above (Formula B-2)
in 30 ml of dry THF is added a solution of 2.98 g of AICl; in 20 ml of THF. After
two hours, 6.4 g of sodium carbonate decahydrate is added, and after five minutes
the mixture is filtered through Celite with ether rinses. Removal of the solvent
under reduced pressure provides the intermediate benzylidene compound of Formula
U-5. : . ' '
To this is added, under argon, 1.18 g of copper (I) bromide-dimethyl sulfide
complex and 30 ml of THF, and the mixture is cooled to 0° for dropwise addition of
18.1 ml of tert-butylmagnesium chloride (1.0M in THF). After 10 minutes, the
reaction is partitioned between ether and cold dilute HCl. The organic phase is
washed with brine, dried over magnesium sulfate, and concentrated under reduced
pressure. Flash chromatography of the residue on silica gel using 30-35% ethyl
acetate in hexane affords 1.8 g of the title compound as a foam.

Physical characteristics are as follows:

IH NMR 5 0.87, 1.1, 1.3, 1.6-2.2, 2.5, 5.12, 6.8-7.6 ppm

HRMS: 574.2955 '

Re 0.29 (85% ethyl acetate in hexane)

PREPARATION 86 3-(1-(3-Aminophenyl)-2,2-dimethylpropyl)-6,6-dihydro-4-
hydroxy-6-(2-(4-fluorophenyl)ethyl)-6-propyl-2H-pyran-2-one
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“{Formula U-7: R, is tert-butyl§Refer to Chart U.

A mixture of 1.83 g of the title compound of Preparation 85 (Formula U-6),
2.0 g of ammonium férmate, and 400 mg of 10% p&liladmm on carbon in 25 ml of
methanol is stirred under argon for 90 minutes, then filtered through Celite. The
solvent is removed under reduced pressure and the residue flash chromatographed
on silica gel using 10% ethyl acetate in dichloromethane to provide 1.24 g of the title
compound as a white foam.

Physical characteristics are as follows:

R¢ 0.28 (10% ethyl acetate in dichloromethane)

The compound of Formula U-7 wherein R, is ethyl is prepared from U-4 by
analogous procedures as in the preparation of U-7 wherein R, is tert-butyl
(Preparations 85 and 86).

EXAMPLE 252 N-[3-{1-(4-Hydroxy-5,6-dihydro-2-ox0-6-(2-(4-flucrophenyl)ethyl)-
6-propyl-2H-pyran-3-yl)-2,2-dimethylpropyl}phenyl]-1-methyl-
1H-imidazole-4-sulfonamide (Formula U-8: R, is tert-butyl, R,
is 1-methylimidazole-4-yl) Refer to Chart U.

To a cold (0°), stirred solution of 88 mg of the title compound of Preparation
86 (Formula U-7) and 32 nl of pyridine in 0.5 ml of dichloromethane is added 36 mg
of 1-methylimidazole-4-sulfony! chloride. After 90 minutes the reaction mixture is
flash chromatographed on silica using 3-4% methanol in dichloromethane to provide
112 mg of the title compound as a white foam.

Physical characteristics are as follows:

1H NMR & 0.8-1.0, 0.96, 1.3, 1.7, 2.35, 2.5, 3.6, 3.7, 6.8-7.5 ppm

HRMS: 583.2525

R¢ 0.31 (5% methanol in dichloromethane)

EXAMPLE 253 N-{3-{1(4-Hydroxy-5,6-dihydro-2-ox0-6-(2-(4-fluorophenyl)ethyl)-
6-propyl-2H-pyran-3-yl)-2,2-dimethylpropyliphenyl]-5-
cyanopyridine-2-sulfonamide (Formula U-8: R, is tert-butyl, R,
is 5-cyanopyridine-2-yl) Refer to Chart U.

Using the general sulfonylation procedure of Example 252, 88 mg of the
amine of Preparation 86 (Formula U-7, R, is tert-butyl) is reacted with 5-
cyanopyridine-2-sulfonyl chloride. Flash chromatography on silica using 10-15%
ethyl acetate in dichloromethane provides 107 mg of the title compound as an
amorphous white solid,

Physical characteristics are as follows:
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1H NMR 5 0.92, 1.3, 1.7, 2.5, 6.8-7.5, 8.0, 8.9 ppm

HRMS: 606.2423
EXAMPLE 254 N-[3-{1-(4-Hydroxy-5 6-dﬂ1ydro-2-oxo-6-(2-(4-ﬂuorophenyl)ethyl)-
6-propyl-2H-pyran-3-ylpropyllphenyl]-1-methyl-1H-imidazole-4-

sulfonamide (Formula U-8: R, is ethyl, R, is 1-
methylimidazole-4-yl) Refer to Chart U.

Using the general sulfonylation procedure of Example 252, 82 mg of the
amine of Formula U-7, wherein R, is ethyl, is reacted with 1-methylimidazole-4-
sulfonyi chloride. Flash chromatography on silica tsing 8% methanol in
dichloromethane provides 101 mg of the title compound as an amorphous white

solid.

Physical characteristics are as follows:

1H NMR 5 0.8, 1.3, 1.6-2.2, 2.5, 85,3, 8.9, 6.8-7.4 ppm

HRMS: 555.2192 '

R¢ 0.29 (5% methanol in dichloromethane) -

EXAMPLE 255 N-{3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6-(2-(4-fluorophenyl)ethyl)-
6-propyl-2H-pyran-8-yl)propyliphenyl}-5-cyanopyridine-2-
sulfonamide (Formula U-8: R, is ethyl, R, is 5-cyanopyridine-2-
y1) Refer to Chart U.

Using the general sulfonylation procedure of Example 252, 82 mg of the
amine of Formula U-7, wherein R, is ethyl, is reacted with 5-cyanopyridine-2-
sulfonyl chloride. Flash chromatography on silica using 10-15% ethyl acetate in
dichloromethane provides 101 mg of the title compound as an amorphous white
solid.

Physical characteristics are as follows:

_ 1HNMR809 1.3, 1.6-2.2, 2.5, 8.9, 6.9-7.3, 8.0, 81 8.9 ppm

HRMS: 557.2059

R,o 44 (20% ethyl acetate in dichloromeéthane)

PREPARATION 87 1,5-Bis-(4-fluorophenyl)-penta-1, 4~d1en-3-one (Formula V-2)

: Refer to Chart V.

To a rapidly stirred, ambient temperature solution of 10 g of sodium
hydroxide in 100 ml of water and 80 ml of ethanol is added a mixture of 12.4 g of 4-
flucrobenzaldehyde of Farmula V-1 and 2.9 g of acstone, After 45 minutes, the
resulting precipitate is filtered off, washed well with water, and dried under
vacuum. Recrystallization from ethyl acetate-hexane yields 10.7 g of the title
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compound as light yellow platelets.

Physical characteristics are as follows:

1H NMR $ 6.9-7.2, 7.6-7.7 ppm

IR 1653, 1587, 1508, 984, 835 cm’!

5 MS: M+ 270

Anal. Found: C, 75.40; H, 4.41

R 0.35 (dichloromethane)

M.P. 152-154°
PREPARATION 88 1,5-Bis-(4-flucrophenyl)-pentane-3-one (Formula V-3) Refer to

10 Chart V.

To a solution of 5.41 g of dienone of Preparation 87 (Formula V-2) in 10 ml of
THF and 50 m! of methanol is added 2.0 g of magnesium chips. A water bath is
used to maintain the temperature of the reaction near ambient. After the
magnesium has been consumed, the reaction mixture is partitioned between

15 dichloromethane and dilute HCIl, with two additional dichloromethane extractions of
the aqueous phase. The combined organic phase is dried over magnesium sulfate
and concentrated under reduced pressure. Flash chromatography of the residue on
silica using 50% dichloromethane in hexane affords 3.66 g of the title compound as a
yellow oil.

20 Physical characteristics are as follows:

1H NMR 5 2.67, 2.85, 6.9, 7.1 ppm

IR 2932, 1716, 1603, 1511, 1223, 1159, 828 cm’}

MS: M+ 274

Ry 0.28 (50% dichloromethane in hexane)

25 PREPARATION 89 4-Hydroxy-5,6-dihydro-6,6-bis(2-(4-fluorophenyl)ethyl)-2H-

pyran-2-one (Formula V-4) Refer to Chart V.

Using the general acetoacetate condensation and ring closure procedure of
Preparation 84 (Formula U-4), 3.9 g of the ketone of Preparation 88 (Formula V-3) is
converted to 2.86 g of the title compound, which may be recrystallized from

30 dichloromethane-hexane.

Physical characteristics are as follows:

1H NMR § 2.1, 2.67, 2.7, 7.0, 7.1 ppm

IR 2924, 1659, 1678, 1508, 1241, 1216 cm?

MS: M+ 358

35 Anal. Found: C, 70.17; H, 5.50
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M.P. 140-141° -

PREPARATION 90 3-[1-(3-Benzyloxycarbonylaminophenyl)-2,2-dimethylpropyl]-6,6-
bis[2-(4-fluorophenyl)ethyl}-4-hydroxy-5,6-dihydro-2H-pyran-2-
one (Formula V-8: R, is tert-butyl) Refer to Chart V.

Using the general benzylidene condensation and cuprate addition procedure
of Preparation 85 (Formula U-6), 1.075 g of the dihydropyrone of Preparation 89
(Formula V-4) is converted to 707 mg of the title compound (via the intermediate
compound of Formula V-§), which is purified by flash chromatography on silica gel
using 40% ethyl acetate in hexane. '

Physical characteristics are as follows:

.. 1H NMR 5 1.07, 2.0, 2.6, 3.9, 5.16, 68-75ppm

HRMS: 654.3028

Rg 0.25 (40% ethyl acetate in hexane)

PREPARATION 91 8-[1-(8-Aminophenyl)-2,2-dimethylpropyl]-6,6-bis[2-(4-
ﬂuorophenyl)etbyl]—t!-hydroxy-’ﬁ,6-dihydro-2H-pyran-2-one
(Formula V-7: R, is tert-butyl) Refer to Chart V.

Using the general transfer hydrogenolysis procedure of Preparation 86
(Formula U-7), 684 mg of the carbamate of Preparation 90 (Formula V-6, R, is tert-
butyl) is converted to 497 mg of the title compound, which is purified by flash |
chromatography on silica gel using 5-10% ethyl acetate in dichloromethane.

Physxcal characteristics are as follows:

1H NMR § 1.09, 2.0, 2.6, 6.8-7.1 ppm

R¢ 0.34 (10% ethyl acetate in dichloromethane)

The compound of Formula V-7 wherein R, is ethyl is prepared from V-4 by
analogous procedures as in the preparatlon of V-7 wherein R, is tert-butyl
(Preparations 90 and 91). -

EXAMPLE 256 N-{3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-(4-
fluorophenyl)ethyl)-2H-pyran-8-yl)-2,2-dimethylpropyliphenyll-
1-methyl-1H-imidazole-4-sulfonamide (Formula V-8: R, is tert-
butyl, R, is 1-methylimidazole-4-yl) Refer to Chart V.

Using the general sulfonylation procedure of Example 252, 78 mg of the
amine of Preparation 91 (Formula V-7, R, is tert-butyl) is reacted with 1-
methylimidazole-4-sulfonyl chloride. Flash chromatography on silica using 3-4%
methanol in dichloromethane provides 92 mg of the title compound as an amorphous
white solid. '
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Physical characteristics are as follows:

1H NMR 5 0.94, 1.7-2.1, 2.5, 3.50, 6.8-7.4 ppm

HRMS: 664.2647

R 0.34 (5% methanol in dichloromethane)

EXAMPLE 257 N-[3-{1-(4-Hydroxy-5,6-dihydro-2-ox0-6,6-bis(2-(4-
fluorophenyl)ethyl)-2H-pyran-3-yl)-2,2-dimethylpropyl}phenyl]-
5-cyanopyridine-2-sulfonamide (Formula V-8: R, is terz-butyl,
R, is 5-cyanopyridine-2-yl) Refer to Chart V.

Using the general sulfonylation procedure of Example 252, 78 mg of the
amine of Preparation 91 (Formula V-7, R, is tert-butyl) is reacted with 5-
cyanopyridine-2-sulfonyl chioride. Flash chromatography on silica using 10-15%
ethyl acetate in dichloromethane provides 91.5 mg of the title compound as an
amorphous white solid. -

Physical characteristics are as follows:

'H NMR 5 0.92, 1.9, 2.6, 3.2, 6.8-7.5, 8.0, 8.9 ppm

HRMS: 686.2488

R¢ 0.28 (10% ethyl acetate in dichloromethane)

EXAMPLE 258 N-{3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-(4-
fluorophenyl)ethyl)-2H-pyran-8-yl)propyl}phenyll-1-methyl-1H-
imidazole-4-sulfonamide (Formula V-8: R, is ethyl, R, is 1-
methylimidazole-4-yl) Refer to Chart V.

Using the general sulfonylation procedure of Example 252, 74 mg of the
amine of Formula V-7, wherein R, is ethyl, is reacted with 1-methylimidazole-4-
sulfonyl chloride. Flash chromatography on silica using 3-4% methanol in
dichloromethane provides 77 mg of the title compound as an amorphous white solid.

Physical characteristics are as follows:

1H NMR 5 0.87, 2.0, 2.6, 3.62, 4.0, 4.05, 6.9-7.5 ppm

HRMS: 636.2350

R¢ 0.31 (6% methanol in dichloromethane)

EXAMPLE 259 N-{3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-(4-
fluorophenybethyl)-2H-pyran-3-yl)propyl}phenyl]-5-
cyanopyridine-2-sulfonamide (Formula V-8: R, is ethyl, R, is 5-
cyanopyridine-2-yl) Refer to Chart V.

Using the general sulfonylation procedure of Example 252, 74 mg of the
amine of Formula V-7, wherein R; is ethyl, is reacted with 5-cyanopyridine-2-
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sulfonyl chloride. Flash chromatography on silica using 10% ethyl acetate in
dichloromethane provides 83 mg of the title compound as an amorphous white solid.
Physical characteristics are as follows:
1H NMR 5 0.83, 2.0, 2.6, 3.96, 6.8-7.2, 8.0, 8.8 ppm
HRMS: 658.2200
R 0.49 (10% ethyl acetate in dichloromethane) .

. EXAMPLE 260 N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6, 6-d1propyl-2H-pyran-3-

y1)-2,2-dimethylpropyliphenyl]-5-cyanopyridine-2-sulfonamide
(Formula D-6: R, is propyl, R, is propyl, Ry is tert-butyl, R, is
5-cyanopyridine-2-yl) Refer to Chart D.

Using the general sulfonylation procedure of Example 252, 54 mg of the
amine of Formula D-6 (R, and R, are propyl, Ry is tert-butyl), prepared by
procedures analogous to those described for the preparation of D-5 (where R, is
phenethyl, R, is propyl, Rg is ethyl) in Preparation 20, is coupled with 5-
cyanopyridixie-2-sulfonyl chloride of Formula D-7 (R is 5-cyanopyridine-2-yl) to
yield, after flash chromatography on silica gel using 10-15% ethyl acetate in
dichloromethane, 62 mg of the title compound as an amorphous solid.

Physical characteristics are as follows:

1H NMR 5 0.90, 1.2-1.8, 2.5, 7.0-7.4, 8.1, 8.2, 8.9 ppm

HRMS: 525.2305

Rp 0.44 (20% ethyl acetate in dichloromethane)

EXAMPLE 261 N-[3-{1-(4-Hydroxy-5,6-dihydro-2-ox0-6,6-dipropyl-2H-pyran-3-
y1)-2,2-dimethylpropyllphenyl]-1-methyl-1H-imidazole-4-
sulfonamide (Formula D-8: R, is propyl, R, is propyl, Ry is tert-
butyl, R, is 1-methylimidazole-4-yl) Refer to Chart D.

Using the general sulfonylation procedure of Example 252, 54 mg of the
amine of Formula D-5 (R, and R, are propyl, Rq is tert-butyl), is coupled with 1-
methylimidazole-4-sulfonyl chloride of Formula D-7 (R, is 1-methylimidazole-4-y}) to
yield, after flash chromatography on silica gel using 8-5% methanol in
dichloromethane, 53 mg of the title compound as an amorphous solid.

Physical characteristics are as follows:

1H NMR 5 0.9, 0.96, 1.2-1.8, 2.5, 8.6, 3.7, 6.9-7.5 ppm

MS: 508.2422

R¢ 0.26 (5% methanol in dichloromethane)

EXAMPLE 262 N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6, 6-d1propyl-2H-pyran-3—
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yl)Pl'opyl}phenyl]-5-cyanopyrié;;xe-z-sulfonamide (Formula D-6:
R, is propyl, R, is propyl, Ry is ethyl, R, is 5-cyanopyridine-2-
] yl) Refer to Chart D.
Using the general sulfonylation procedure of Example 252, 67 mg of the amine of
Formula D-5 (R, and R, are propyl, Rg is ethyl) of Preparation 20 is coupled with 5-
cyanopyridine-2-sulfonyl chloride of Formula D-7 (R is 5-cyanopyridine-2-yl) to
yield, after flash chromatography on silica gel using 10% ethyl acetate in
dichloromethane, 78 mg of the title compound as an amorphous solid.
Physical characteristics are as follows:
1H NMR 5 0.6-1.0, 1.2-1.8, 3.4, 3.5, 6.9-7.4, 8.0-8.2, 8.9 ppm
HRMS: 498.2072
R 0.38 (15% ethyl acetate in dichloromethane)
EXAMPLE 263 N-[3-{1-(4-Hydraxy-5,6-dihydro-2-0xo-6-phenethyl-6-propyl-2H-
pyran-3-yl)propyliphenyl]-5-cyanopyridine-2-sulfonamide
(Formula D-6: R, is phenethyl, R, is propyl, Ry is ethyl, R, is
5-cyanopyridine-2-yl) Refer to Chart D. |
Using the géneral sulfonylation procedure of Example 252, 79 mg of the
amine of Formula D-5 (R, is phenethyl, R, is propyl, R3 is ethyl) of Preparation 20
is coupled with 5-cyanopyridine-2-sulfonyl chloride of Formula D-7 (R is 5-
cyanopyridine-2-yl) to yield, after flash chromatography on silica gel using 10% ethyl
acetate in dichloromethane, 102 mg of the title compound as an amorphous solid.
Physical characteristics are as follows:
I NMR 5 0.7-1.0, 1.2-2.6, 3.4, 3.5, 6.9-7.3, 7.9-8.2, 8.9 ppm
HRMS: 560.2231
R¢ 0.37 (156% ethyl acetate in dichloromethane)
EXAMPLES 264-265
The following compounds are prepared using the general sulfonylation
procedure of Example 246. The requisite amine is prepared analogously from the
compound of Formula Q-1 (Preparation 69) following Preparations 80 and 81.
264) N-[3-(1-[6,6-Bis-(2-cyclopropyl-ethyl)-6,6-dihydro-4-hydroxy-2-oxo-2H-
pyran-3-yl}-2,2-dimethyl-propyl)phenyil-1-methyl-1H-imidazole-4-sulfonamide
Physical characteristics are as follows:
1H NMR 5 0.0, 0.4, 0.6, 1.0, 1.2, 1.7, 2.5, 3.7, 4.1, 6.9-7.6
HRMS: 556.2833 (FAB)
265) N-[3-(1-[6,6-Bis-(2-cyclopropyl-ethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-
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pyran-3-yl]-2,2-dimethjl-propyl)phenyl]-5-cyano-2-pyridinesulfonamide

Physical characteristics are as follows:

14 NMR & 0.0, 0.4, 0.6, 1.0, '1.2, 1.7, 2.5, 4.1, 7.0-7.5, 8.0, 8.1, 9.0

HRMS: 578.2689 (FAB)

PREPARATION 92 (3(2E),4S)-3-(27pentenyl)-4-phenyl-2-oxazolidinone (Formula W-
4) Refer to Chart W. I

A 1 L round-bottomed flask with nitrogen inlet and addition funnel is
charged with 6.92 g of (S)-(+)-4-phenyl-2-oxazolidinone and 250 mL of
tetrahydrofuran and then cooled to -78°C. To the aforementioned solution is added
25.6 mL of n-butyl lithium during which time a white solid separated from the
reaction solution, W-3. To that suspension is added 4.88 g of trans-2-pentenoyl
chloride of formula W-2 (prepared from the treatment of commerically available
trans-2-pentenoyl acid of formula W-1 with oxalyl chloride) in a small volume of
THF. The resulting pale yellow homogeneous solution is allowed to warm to room
temperature and stirréd for another 20 min. The reaction mixture is quenched by
the addition of saturated ammonium chloride solution and is extracted with ethyl
acetate. The organic layer is separated, washed with brine and water, dried over
magnesium sulfate, filtered and concentrated to giire a white solid. Recrystallization
from hot hexane gives 9.13 g of the title compound.

Physical characteristics are as follows:

MP 86-88°C. | -

1H NMR (CDClg) & 7.42-7.23, 7.18-7.09, 5.49, 4.70, 4.28, 2.28, 1.08 ppm.

[alp(CHCly) = +109

Anal. found: C, 68.59; H, 6.25; N, 5.70
PREPARATION 93 (3(3R),48)-3-[3-(3-Aminophenyl)-1-oxopentyl]l-4-phenyi-2- .

oxazolidinone (Formula W-5) Refer to Chart W.

A 1L three-necked, round-bottomed flask with nitrogen inlet and addition
funnel is charged with 8.90 g of copper(l) bromide-dimethyl sulfide complex and 125
mL of THF and then cooled to -40 °C. To that suspension is added 43 mL of a 1 M
solution (in THF) of 3-[bis(trimethylsilyl)amino] phenylmagnesium chloride dropwise
over 15 miniutes. The reaction mixture is warmed 0°C for 30 minutes and then a 25
mL THF solution containing 8.85 g of (3(2E),48)-3-(2-pentenoyl)4-phenyl-2-
oxazolidinone of Preparation 92 (formula W-4) is added. The reaction mixture is
stirred for 30 minutes at 0 *C and quenched by the addition of 1IN HCI and then the
pH readjusted with 1N NaOH to pH 8. The reaction is washed with water, brine
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and the organic is dried (NapSO). The organic soi;fént is evaporated in vacuo and
the resulting oil chromatographed over 600 g of silica gel, eluting with ethyl
acetate/hexane to afford 7.91 g of the title product.

Physical characteristics are as follows:

MP 94-95 °C.

7 NMR (CDClg) & 7.28-7.25, 7.07-6.99, 6.60-6.51, 5.38, 4.63, 4.16, 3.52-3.44,
3.10-2.92, 1.65-1.53, 0.76 ppm. '
IR (mineral oil) 3437, 3355, 1773, 1696, 1605, 1337, 1322, 1299, 1263,

1212,1096, 1070, 791, 762, 704 em™L.

Anal. found: C, 71.00; H, 6.67; N, 8.17

EI-MS: [M+] = 338.

[a)p (19.87 mg/2 mL CHCly) = +60°
PREPARATION 94 3-[3-(8-[Bis(phenylmethyl)amino]phenyl)-1-oxopentyl]-4-phenyl-

2-oxazolidinone, (3R)4S) (Formula W-6) Refer to Chart W.

To a mixture of 25 mL of Na,COg and 80 mL of methylene chloride was
added 7.90 g of (3(8R),45)-3-[3-(3-aminophenyl)-1-oxopentyl]-4-phenyl-2-
oxazolidinone of Preparation 93 (formula W-5) followed by 15.94 g of benzyl bromide.
That mixture is heated at 65°C for 18 hours, the methylene chloride layer separated,
dried (Na,SO,) and solvent evaporated to yield the crude product as a dark viscous
oil. That oil is chromatographed over 700 g of silica gel eluding with 25% ethyl
acetate/hexane to yield 8.55 g of the title compound.

Physical characteristics are as follows:

MP 92-3°C

1H NMR (CDCly) 8 7.24, 7.02, 6.53, 5.34, 4.59, 4.14, 3.44, 3.07, 2.89, 1.50,
0.64 ppm

Anal. found: C, 78.47; H, 6.68; N, 5.26

[alp (19.602 mg/2 mL CHClg) = +32°
PREPARATION 95 (3R)4S) 3-{3-(3-[bis(phenylmethyl)amino]phenyl)-2-(2-methyl-

1,3-dioxolan-2-yl)-1-oxopentyll-4-phenyl-2-oxazolidinone
‘(Formula W-8) Refer to Chart W.

To 25 mL of methylene chloride is added 2.1 g of the amide of formula W-6 of
Preparation 94 and the resulting solution cooled to -78°C under an atmosphere of
nitrogen. To that solution is added 872 pL of neat TiCl, followed by the addition of
732 L of diisopropylethylamine. The resulting mixture is warmed to 0°C for 30
minutes and then cooled back to -78°C and 1.3 g of 2-methoxy-2-methyl-1,3-
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dioxola_né of formula W-7 and the resulting reaction is warmed to 0°C and stirred for
1 hour, then quenched with saturated ammonium chloride and extracted with
methylene chloride. The organic extract is dried (NaySO,) and solvent removed in
vacuo to afford thé' crude material. Silica gel chromatography using 100g of support
and eluding with 10% hexane/methylene chloride afforded 1.76 g of the title product.
Phys1cal characteristics are as follows: o,
1HNMR(CD013)8786 7.08, 5.99, 5.42, 4.80, 4.68, 4.60, 4.25, 3.68, 3.57,
3.48, 3.07, 2.90, 1.5, 0.86, 0.54 ppm
Anal. found: C, 75.34; H, 6.99; N, 4.87
[alp (18. 086 mg/2 mL CHClg) = +25°
PREPARATION 96 (3R)(4S)-3-[2-acetyl-3-[3-(bls(phenylmethyl)amno)phenyl]-1-
oxopentyl]-4-phenyl-2-oxazolidinone (Formula W-9) Refer to
Chart W.
To 25 mL of tetrahydrofuran and 10 mL of 30% HCIO is added 5.0 g of the

- title compound of Preparation 95 (formula W-8) and the resulting solution stirred at
40°C for 8 hours. The reaction is neutralized with saturated NaHCOj to pH 8 and
- then extracted with 400 mL of ether. The ether layer is washed with water, brine

and then dried (Na,SO,) and solvent evaporated in vacuo to afford an oil. Chroma-
tography over 800 g of silica gel eluting with 15% acetone/hexane afforded 4.12 g of
the title compound. :

Physical charactenstlcs are as follows:

1H NMR (CDClyp) & 7.81, 7.08, 6.59, 6.56, 5.42, 4.67, 4.61, 4.22, 3.09, 1.63,
1.56, 0.61 ppm

Anal. found: C, 77.11; H, 6.76; N, 4.98

[alp (20.172 mg/2 mL CHClg) = -10° |
PREPARATION 97 (S8R)4S) 3-[2-[1-(8-[bis(phenylmethyl)aminolphenyl)propyl]-5-

hydroxy-1,3-dioxo-5-propyloctyl]-4-phenyl-2-oxazolidinone
(Formula W-10) Refer to Chart W.

‘To 25 mL of methylene chloride is added 1.32 g of the compound of
Preparation 96 (formula W-9) and the resulting solution cooled to -78°C under an
atmosphere of nitrogen. To that solution is added 279 uL of TiCl, and 450 pL of
diisopropylethylamine and stirring continued for 1 hour. To this solution is added
689 pL of heptanone and the reaction temperature raised to 0°C for 1.5 hours. The
reaction is then quenched by the addition of a saturated ammonium chloride
solution and the mixture extracted with methylene chloride. The organic extract is
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washed with saturated NaHCOy, dried (Na,SO,) dfid evaporated in vacuo to yield

the crude product. Chromatography over 100 g of silica gel eluting with 5%

hexane/methylene chloride affords 1.16 g of the title compound as an off white foam.
- Physical characteristics are as follows:

1H NMR (CDCly) 7.86, 7.07, 6.58, 6.54, 5.44, 5.24, 4.69, 4.61, 4.27, 3.21, 8.01,
2.48, 1.90, 1.54, 1.15, 0.81, 0.76, 0.58 ppm

Anal. found: C, 76.62; H, 7.63; N, 4.17

[alp (15.380 mg/2 mL CHCly) = +16°
PREPARATION 98 (88)-3-[1-(3-(Bis(phenylmethyl)amino)phenyl)propyl]-6,6-

dipropyl-5,6-dihydro-4-hydroxy-2H-pyran-2-one (Formula W-11)
Refer to Chart W.

To 10 mL of dry tetrahydrofuran is added 770 mg of the title compound of
Preparation 97 (formula W-10) and the resulfing solution cooled to 0°C under an
atmosphere of nitrogen. To that solution is added 150 mg of a 60% oil dispersion of
sodium hydride and the reaction is warmed to 20°C and stirring continued for 16
hours. The reaction is quenched with saturated ammonium chloride and extracted
with ethyl acetate. The extract is dried and evaporated in vacuo to yield the crude
product. Chromatography over 100 g of silica gel eluting with 15% EtOAc/hexane
affords 560 mg of the title product.

Physical characteristics are as follows:

1H NMR (CDCly) 7.34, 6.69, 5.87, 4.69, 4.60, 4.09, 2.28, 2.17, 1.89, 1.73, 1.55,
1.32, 0.88 ppm

" [Anal. found: C, 79.71; H, 8.07; N, 2.61]

[[alp (15.998 mg/2 mL CHCly) = -56°1

PREPARATION 99 (8S)-3-{1<(3-aminophenyl)propyl]-6,6-dipropyl-5,6-dihydro-4-
hydroxy-2H-pyran-2-one (Formula W-12) Refer to Chart W.

The title compound of Preparation 98 (formula W-11) ((3R)-3-[1-(3-bis-
benzylaminophenyl)propyl]-6,6-bispropyl-5,6-dihydro-4-hydroxypyran-2-one) 110 mg
is added to 20 mL of ethyl acetate. To that solution is added 50 mg of 10% Pd/C and
the resulting mixture is hydrogenated at 50 psi for 6 hours. The reaction is filtered
through celite to yield 83 mg of the title product.

Physical characteristics are as follows:

IR 2957, 2922, 2855, 2871, 2854, 1378, 1605, 1459, 1617, 1262, 1319, 1251,
1282, 1107 cm’L,

[alp (6.526 mg/2 mL CHZ0H) = -34°
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PREPARATION 100 (4R)3-(1-0x0-2-pentenyl)-4-phenyl-2-oxazolidinone
(Formula X-4) Refer to Chart X.

. A 2-L, three-necked, round-bottomed flask with nitrogen inlet and addition
funnel is charged with (R)-(-)-4-phenyl-2-oxazolidinone (81.2 g) and tetrahydrofuran
(1.2 L) and cooled to -78 °C. The addition funnel is charged with n-butyllithium (1.6
M in hexanes, 117 mL), which is added dropwise to the reaction mixture over 20
min. A white precipitate is formed which is X-3. The reaction mixture is stirred for
an additional 30 min at -78 °C. The addition funnel is then charged with trans-2-
pentenoy! chloride of formula X-2, prepared from the acid of formula X-1, (24.4 g
and tetrahydroﬁ:ran (50 mL), and this solution is added to the reaction mixture
dropwise over 10 min. The resulting pale yellow homogeneous solution is allowed to
warm to room temperature and is stirred for another 30 min. The reaction mixture
is quenched by the addition of saturated ammonium chloride solution and is
extracted with ethyl acstate (2500 mL). The organic layer is separated, washed with
brine and water, dried over magnesium sulfate, filtered and concentrated to give 48
g of a white solid. The solid is recrystallized from ethyl acetate (100 mL) and
hexane (200 mL) to give 38.0 g the title product as a white solid.

Physical characteristics are as follows:

MP 86-88 °C.

1H NMR (CDCly) 5 7.42-7.23, 7.18-7.09, 5.49, 4.70, 4.28, 2.28, 1.08 ppm.

IR (mineral oil) 1785, 1764, 1686, 1638, 1349; 1336, 1329, 1257, 1234, 1214,
1087, 1076, 756, 716, 699 em1 '

EI-MS: [M+] = 2465. | :
PREPARATION 101 (3(38),4R)-3-[3-(8-aminophenyl)-1-oxopentyl}-4-phenyl-2-

oxazolidinone (Formula X-5) Refer to Chart X.

A 2-L, three-necked, round-bottomed flask with nitrogen inlet and addition
funnel is charged with copper(I) bromide-dimethyl sulfide complex (25.1 g) and
tetrahydrofuran (250 mL) and cooled to 40 °C. The addition funnel is charged with
3-[bis(trimethylsilyl)amino] phenylmagnesium chloride (1.0 M in THF, 122 mL),
which is added dropwise to the reaction mixture over 20 min. The reaction mixture
is then allowed to warm from -40 °C to -20 °C over 20 min. The addition funnel is
charged with 25 g of the title compound of Preparation 100 (formula X-4) and
tetrahydrofuran (100 mL), and this solution is added to the reaction mixture
dropwise over 30 min at 0°C. The reaction mixture is then stirred for 15 min at 0 °C
and quenched by the addition of saturated ammonium chloride solution (adjusted to
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pH 8 by addition of ammonium hydroxide). The reaction mixture is poured into
ether (2 L) and washed with the ammonium chioride solution until the aqueous
layer is no longer blue in color. The organic layer is separated, washed with water,
dried over magnesium sulfate, filtered and concentrated to give 58 g of a yellow oil.
The crude reaction mixture is then stirred at room temperature in a slurry of silica
gel (756 g) and methylene chloride (100 mL) for 1 h. The mixture is filtered, washed
with methanol, and concentrated to give 49 g of an oil. Column chromatography on
300 g silica (eluting with 10-75% ethyl acetate-hexane, 100% ethyl acetate) yields
30.9 g of a yellow oil. The oil is crystallized from ethyl acetate (75 mL) and hexane
(150 mL) to give 21.4 g of the title compound as a white solid.
Physical characteristics are as follows:
MP 94-97 °C. _
1H NMR (CDCly) & 7.28-7.25, 7.07-6.99, 6.60-6.51, 5.8, 4.63, 4.16, 3.52-3.44,
3.10-2.92, 1.65-1.53, 0.76 ppm.
IR (mineral oil) 3437, 3355, 1773, 1696, 1605, 1337, 1322, 1299, 1263,
1212,1096, 1070, 791, 762, 704 emL,
EI-MS: [M+] = 338.
PREPARATION 102 (3(38),4R)-3-[3-(3-(phenylmethyl)amino)phenyl)-1-
oxopentyl]-4-phenyl-2-oxazolidinone (Formula X-6) Refer
to Chart X.
To a mixture of 80 mL of NayCOg and 280 mL of methylene chloride is added
21.0 g of (3(38),4R)-3-{3-(8-aminophenyl)-1-oxopentyl}-4-phenyl-2-axazolidinone
(formula X-5) of Preparation 101 followed by 23.4 g of benzyl bromide. That mixture
is heated at 65°C for 18 hours, the methylene chloride layer separated, dried
(Nay80,) and solvent evaportated to yield the crude product as a dark viscous oil.
The oil is chromatographed over 700 g of silica gel eluding with 25% ethyl
acetate/hexane to yield 31.42 g of the title compound.
Physical characteristics are as follows:
MP 91.8-93.5
1H NMR (CDClg) & 7.32, 7.08, 6.60, 5.34, 4.67, 4.15, 3.43, 3.02, 2.91, 1.56,
0.65 ppm
PREPARATION 103 (38)(48)-3-[3-[3-(Bis(phenylmethyl)amino]phenyl]-2-(2-
methyl-1,3-dioxolan-2-yl]-1-oxopentyl]-4-phenyl-2-
- oxazolidinone (Formula X-8) Refer to Chart X.
To 12 mL of methylene chloridé, under nitrogen, is added 1.55 grams of
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(8(38),4R)-8-[3-(3-bisbenzylaminophenyl)pentanoyl}-4-phenyl-2-oxazolidinone
(formula X-6) of Preparation 102 and the resulting solution cooled to -78°C. To the
aforementioned solution is added 646 ul of TiCl, followed by the addition of 525 nl
of diisopropylethylamine. After stirring at 0°C for 30 minutes the reaction is cooled
back to -78°C and 886 pl of 2-methoxy-2-methyl-1,3-dioxolane (formula X-7) (also W-
7) is added. The reaction is stirred for 1 hour and then quenched by the addition of
saturated NH/CI, then saturated NaHCOg (pH 8) and ﬁnally extraction of the
aqueous w1th both methylene chloride and ethyl ether. Evaporation of solvent
affords a viscous oil which is chromatographed over 160 g of silica gel eluting with
7% hexane/methylene chloride to afford 1.14 g of the title compound.
Physical characteristics are as follows:
IR (mineral oil) 2920, 2954, 2854, 2870, 1776, 1376, 1453, 1196, 699 cm™!.
. Anal. found: C, 75.27; H, 6.68; N, 4.56 '
PREPARATION 104 (3SX4R) 8-[2-Acetyl-8-[3-[bis(phenylmethyl)amino}-
‘phenyl]-1-oxopentyl])-4-phenyl-2-oxazolidinone (Formula
X-9) Refer to Chart X.

To 15 mL of THF is added 960 mg of (3(38),4R)-3-[2-(2-methy]-1,3-dioxan-2-
y1)-8-(3-bisbenzylaminophenyl)pentanoyl}-4-phenyl-2-oxazolidinone (formula X-8) of
Preparation 103. To that solution is then added 4 mL of 30% perchloric acid and the
resulting mixture stirred at 40°C for 2 hours. The reaction is cooled to room
temperature and quenced with the addition of excess saturated NaHCOg. The _
reaction is extracted with 200 mL of ethyl ether, dried (Na,SO,) and solvent
removed in vacuo to yield 981 mg of the crude product. Chromatography over 100 g
of silica gel eluding with 10% pentane/methylene chloride affords 854 mg of the title
compound. ' ' )

Physical characteristics are as follows:

1H NMR (CDClg) 8 7.40, 7.08, 6.61, 6.56, 5.41, 4.96, 4.66, 4.61, 4.21, 38.09,
1.63, 1.65, 0.61

| IR (mineral oil) 1778, 1718, 1600, 1695, 1452, 1335, 1385, 1200 cmL.
EI-MS: [M+] = 560.
Anal. found: C, 76.81; H, 6.59; N, 4.84.
PREPARATION 105 (38)X4R) 3-[2-[1-{3-[bis(phenylmethyl)amino]phenyi]-
propyl]-6-hydroxy-1,3-dioxo-5-propyloctyl]-4-phenyl-2-
oxazolidinone (Formula X-10) Refer to Chart X.
To 8 mL of methylene chloride under nitrogen is added 440 mg of (3(38),4R)-
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3—[2-(acetyl)-3-(3-bisbenzylaminophenyl)pentanoyl]#-phenyl-2-oxazolidinone (formula
X-9) of Preparation 104 and that solution is cooled to -78°C. To that solution is
added 90 nl of TiCl, followed by the addtion of 143 ul of diisopropylethylamine.
That solution is warmed to 0°C for 40 minutes and then cooled back to -78°C at
which time 126 ul of 4-heptanone is added and the reaction temperature is elevated
to 0°C and stirring continued for 1.5 hours. The reaction is quenced with the
addition of saturated NH,Cl followed by the addtion of saturated NaHCOj. The
reaction is extracted with methlene chloride (3 X 60 mL), dried (NayS0,) and
evaporated in vaco to yeild the crude product as an oil. That material is
chromatographed over silica gel (100 g) eluting with 10% pentane/methylene
chloride to afford 293 mg of the title compound.

Physical characteristics are as follows:

]'HNMR(CDCI3)8 7.28, 7.07, 6.56, 5.44, 5.24, 4.68, 4.61, 4.26, 3.21, 3.10,
248 1.90, 1.55, 1.21, 0.81, 0.74, 0.58 _

IR (mineral oil) 2959, 2931, 1779, 1720, 1690, 1600, 1494, 1452, 1385, 1359,
1334, 1238, 698 em™. _
PREPARATION 106 (3R) 3-{1-[3-[bis(phenyimethyl)aminolphenylipropy1}-5,6-

dihydro-4-hydroxy-8,6-dipropyl-2H-pyran-2-one (Formula
X-11) Refer to Chart X.

To 3 mL of THF was added 28 mg of NaH under nitrogen. To that suspen-
sion is added 418 mg of (3(38),4R)-3-{2-((3-hydroxy-3-propyl)hexanoyl)-3-(3-bisbenzyl-
aminophenyl)pentanoyl]-4-phenyl-2-oxazolidinone (Formula X-10) of Preparation 105
also in 3 mL of THF at 20°C. The reaction is stirred for 16 hours, cooled to 0°C and
quenched by addition of IN HCl. The reaction is then made basic with the addition
of saturated NaHCOg,. The aqueous is extracted several times with ethyl acetate,
the organic extracts dried (Na5SO,) and solvent is removed in vacuo to yield 518 mg
of crude product. Chromatography over silica gel eluting with 15% EtOAc/hexane
affords 128 mg of the title compound.

Physical characteristics are as follows:

IR (mineral 011) 2959, 2981, 2878, 1636, 1599, 1451, 1465, 1386, 1363, 1328,
1249, 1260, 696 o'l

EI-MS: [M+] = 511.

PREPARATION 107 (8R) 8-[1-[8-[aminojphenyllpropyl}-5,6-dihydro-4-hydroxy-
6,6-dipropyl-2H-pyran-2-one (Formula X-12) Refer to
Chart X.
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The dihydropyrone of formula X-11 ((3R)-8-[1-(3-bisbenzylaminophenyl)-

propyl]-6,6-bispropyl-5,6-dihydro-4-hydroxypyran-2-one ) of Preparation 106, 110 mg,

is added to 20 mL of ethyl acetate. To that solution is added 50 mg of 10% Pd/C and
the resulting mixture is hydrogenated at 50 psi for 6 hours. The reaction is filtered
through celite to yield 83 mg of the title product. '

Physical characteristics are as follows: ,

IR (mineral oil) 2961 2932, 2873, 1682, 1628, 1604, 1458, 1384, 1369, 1319
1282, 1259, 1150, 1108 cm

EI-MS: [M+] = 831

PREPARATION 108 2;Phenethyl-2-propen-1-ol (Formula BB-2) Refer to Chart _

BB.

To a cooled (-10°C) solution of N,N,N,N,-tetramethyl-1,2-ethylenediamine
(24.1 mL) in hexane (50 mL) is slowly added butyl lithium (100 mL of a 1.6 M
solution in hexane). After stirring for 456 minutes at -10°C the mixture is cooled (-
78°C) and 2-methyl-2-propen-1-ol (BB-1, 6.41 mL) is added dropwise. The reaction
is allowed to warm to room temperature and stirred an additional 72 h. The
mixture is cooled to -78°C and a solution of benzyl bromide (8.6 mL) in anhydrous
THF (10 mL) is added slowly. The mixture is stirred at -78 °C for 1 hour then
gradually allowed to warm to room temperature. After stirring an additional 2
hours, the reaction is quenched by the addition of saturated aqueous NH/Cl. The

~organic layer is diluted with diethyl ether and washed with brine, dried (MgSO,),

filtered and concentrated in vacuo. Purification by flash chromatography using
methylene chlondelethyl acetate/hexane (1:1:6) as eluent affords the title compound

- (3.5 g) as an oil.

Physical characteristics are as follows: :

1H NMR (CDCly) 5 7.81-7.16, 5.07, 4.98, 4.09, 2.82-2.76, 2.41-2.36 ppm.

13¢ NMR (CDClg) 5 148.30, 141.69, 128.24, 125.80, 109.76, 65.90, 34.52,

34.16 ppm.
PREPARATION 109 (2S)-2-Phenethyloxiranemethanol (Formula BB-8) Refer
to Chart BB.

To a cooled (-20 °C) slurry of molecular sieves (4 A, crushed and freshly
activated, 150 mg) in methylene chloride (1.5 mL) is added diethyl L-tartrate (22 mg)
and titanium(IV) isopropoxide (25 mg). The mixture is stirred for 30 min at -20 °C
and tert-butyl hydroperoxide (0.84 mL of a 5-6 M solution in nonane) is added. After
an additional 25 min at -20°C, a solution of allylic alcohol of formula BB-2 (300 mg)
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of Preparation 108 in methylene chloride (0.5 mL) i slowly added. The mixture is
stirred overnight at -20°C then warmed to -10°C. After an additional 4 hours the
reaction is warmed to 0-5°C and quenched with the addition of water (1 mL). After
w@ng to room temperature, stirring is continued for 1 hour and tartrates
hydrolysed by the addition of a 30% aqueous NaOH solution saturated with NaCl
(0.1 mL). After 30 minutes, the mixture is filtered through Celite and the aqueous
phase extracted with several partions of methylene chloride. The combined organic
layers are dried (MgSO,), filtered and concentrated in vacuo to provide a residue
which is purified by flash chromatography using hexane and a gradient of ethy!
acetate (10-20%) as eluent to afford the title product of formula BB-3 (223 mg) as an
oil. The enantiomeric excess of the reaction is determined to be 86% by analysis of
the 1H NMR (CgDg) of the Mosher ester formed by the reaction of BB-3 with (S)-(+)-
a-methoxy-a-(triftuoromethyl)phenylacetyl chloride (J. A. Dale, D. L. Dull, H. S.
Mosher, J. Org. Chem. (1969) 34: 2543).

Physical characteristics are as follows:

1H NMR (CDClg) 5 7.34-7.16, 3.83-3.61, 2.89-2.87, 2.72-2.64, 2.17-2.04, 1.89-
1.79 ppm

13c NMR (CDCla) 5 141.17, 137.58, 128.49, 128.21, 126.11, 63.00 59.57,
49,92, 33.58, 30.82 ppm.

PREPARATION 110 (28)-2-Phenethyl-2-phenylmethoxymethyloxirane
(Formula BB-9) Refer to Chart BB.

To a cooled (0-5 °C) slurry of sodium hydride (124 mg of a 60% suspension in
mineral oil) in THF (10 mL) is added alcohol of formula BB-3 (460 mg) of
Preparation 109. The mixture is stirred at 0-5 °C for 5 minutes, allowed to warm to
room temperature and stirred an additional 30 minutes. Benzyl bromide (441 mg) is
added and the mixture stirred at room temperature overnight. The mixture is
quenched with brine (10 mL) and diluted with ethyl ether. The organic layer is
washed with brine, dried (MgSO,), filtered and concentrated in vacuo to provide a
residue which is purified by flash chromatography using hexane and a gradient of
ethyl acetate (2-5%) as eluent to afford the title product (610 mg) as an oil.

Physical characteristics are as follows:

1H NMR (CDClg) & 7.34-7.13, 4.59-4.49, 3.64-3.45, 2.75-2.59, 2.19-2.09, 1.94-
184

" 13C NMR (CDCly) § 141.42, 137.93, 128.58, 128.38, 127.88, 125.94, 73.23,
71.98, 58.21, 50.37, 33.65, 30.83 ppm.
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PREPARATION 110a (38)-1-Phenyl-3-(phenylmethoxymethyl) hexan-3-ol
(Formula BB-10) Refer to Chart BB. |

To a cooled (45 °C) solution of LisCuCl, (0.28 mL of a 0.1 M solution in
THF) in THF (2 mL) is added ethylmagnesium bromide (0.208 mL of a 8 M solution
in ethyl ether). The brown solution is stirred at -45 °C for 45 minutes and the
epoxide of formula BB-4 (150 mg) of Preparation 110 js added dropwise over ca. 10
minutes. After one hour the reaction is quenched by the addition of saturated
aqueous NH,Cl and the aqueous layer extracted with ethyl acetate. The combined
organic layers are washed with brine, dried (MgS0,), filtered and concentrated in
vacuo to provide a residue which is purified by flash chromatography using hexane/
ethyl acetate (5%) as eluent to afford the title product (150 mg) as an oil..

~ Physical charactenstlcs are as follows:

1HNMIR(CDCls)B 7.38-7.14, 4.54, 3.37, 266-258 2.20, 1.88-1.76, 1.58-1.52,
1 39-1.25, 0.92

13C NMR (CDCl) 5 142.61, 138.10, 128.41, 128.33, 127.71, 127.63, 125.68,
75.45, 73.79, 73.44, 88.95, 38.52, 29.86, 16.79, 14.37 ppm.

PREPARATION 110b (2R)-2-Phenethyl-2-(p—toluenesu1fonyloxymethyl) oxirane -

(Formula BB-13) Refer to Chart BB.

To a cooled (ca. -10 °C) solution of the compound of formula BB-8 (245 mg) of
Preparation 109 in methylene chloride (4 mL) is added 4-toluenesulfonyl chloride
(302 mg), triethylamine (160 mg) and 4-dimethylaminopyridine (8 mg). The mixture
isstirredatea.-10°CovemightthehwarmedtoO'-5°Cforlhour. The mixture is

diluted with methylene chloride, washed with saturated aqusous NaHCOg and

brine, dried (MgS80,), filtered and concentrated in vacuo to provide a residue which
is purified by flash chromatography using hexane/ ethyl acetate (5%) as eluent to
afford the title compound (448 mg). '

Physical characteristics are as follows:
1H NMR (CDCly) 5 7.79, 7.38, 7.28-7.08, 4.13-3.98, 2.64-2.58, 2.44, 2.11-2.00,
1.92-1.82 '

13C NMR (CDCly) § 145.17, 140.67, 132.53, 120.96, 128.48, 128. 19, 127.95,
126.15, 71.98, 5649 50.63, 32.89, 30.37, 21.64 ppm.
PREPARATION 110c¢ (28)-2-Phenethyl-2-propyl oxirane (Formula BB-12) Refer

to Chart BB.

To a cooled (-45 °C) solution of LinCuCl, (0.3 mL of a 0.1 M solution in THF)

in THF (2 mL) is added ethylmagnesium bromide (0.22 mL of a 3 M solution in
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ethyl ether). The brown solution is stirred at -45 °C for 45 minutes, cooled to -85 °C
then tosylate of formula BB-13 (200 mg) of Preparation 110b is added dropwise over
ca. 10 minutes. The mixture is stirred for 2.5 hours, warmed to -50 °C for 2 hours
and then quenched by the addition of saturated aqueous NH,Cl. The aqueous layer
is extracted with ethyl acetate and the combined organic layers washed with brine,
dried (MgSO,), filtered and concentrated in vacuo to provide a residue which is
purified by flash chromatography using hexane/ ethyl acetate (5§%) as eluent to
afford the title product (60 mg) and hydroxytosylate of formula BB-14 (47 mg).

Hydroxytosylate of formula BB-14 is converted to the epoxide of formula BB-
12 as follows: To a cooled (0-5 °C) solution of the compound of formula BB-14 (43
mg) in methanol (2 mL) is added anhydrous K,COg (20 mg). After 1 hour at 0-5°C
the mixture is warmed to room temperature, stirred an additional 90 minutes then
quenched by the addition of saturated aqueous NH,Cl. The aqueous layer is
extracted with ethyl acetate and the combined organic layers washed with brine,
dried (MgSO,), filtered and concentrated in vacuo to provide a residue which is
purified by flash chromatography using hexane/ ethyl acetate (5%) to afford the
epoxide of formula BB-12 (20 mg).

Physical characteristics for BB-12 are as follows:

1y NMR (CDClg) 5 7.31-7.16, 2.68, 2.59, 1.98-1.82, 1.73-1.37, 0.94

13C NMR (CDCly) 5 141.71, 128.41, 128.24, 125.92, 59.11, 52.57, 36.42, 36.02,
31.03, 18.19, 14.22 ppm.

Physical characteristics for BB-14 are as follows:

¥ NMR (CDCla) 8 7.79, 7.34, 7.29-7.11, 3.90, 2.58-2.53, 2.44, 1.87, 1.77-1.72,
1.54-1.48, 1.31-1.21, 0.89

13c NMR (CDCI3) 3§ 145.10, 141.66, 132.50, 129.97, 128.45, 128.25, 127.97,
125.96, 74.33, 73.07, 38.37, 37.87, 29.37, 21.66, 16.47, 14.48 ppm.
PREPARATION 111 (4S)-3-acetyl-4-phenyl-2-oxazolidinone (Formula FF-3)

Refer to Chart FF
. To a solution of (S)(+)-4-phenyl-2-oxazolidinone of formula FF-2 (20 g) in

anhydrous tetrahydrofuran (600 mL), cooled to -78°C is added a solution of 1.6 M n-
butyllithium in hexanes (77.8 mL) and the resulting suspension stirred at -78°C for
30 minutes. The suspension is treated with acetyl chloride of formula FF-1 (10.23
mL) and then gradually allowed to warm to room temperature. The reaction
mixture is quenched with 1 L of saturated ammonium chioride and then partitioned
between water and ethyl acetate. The organic layer is separated and the aqueous
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layer reextracted twice with ethyl acetate. The combined organic layers are washed
with brine, dried over anhydrous sodium sulfate, and concentrated in vacuo. The

solid.

Physical Characteristics are as follows:

Mp 86-87°C :

14 NMR (CDClg) 8 7. 42-7 26, 5.44-6.40 , 4.68, 4.30-4.26, 2.52 ppm

130 NMR (CDCly) 8 1_69.50, 153.71, 138.81, 128.97, 128.53, 125.78, 69.73,
57.20, 23.59 ppm : |
PREPARATION 112 (3(2E),48)-8-[4,4-dimethy] (2-pentenoyl)}-4-phenyl-2-

' oxazolidinone (Formula FF-4) Refer to Chart FF
To a solution of the compound of formula FF-3 of Preparation 111 (21.27 g in

anhydrous methylene chloride (500 mL), cooled to -78°C; is added titanium

tetrachloride (12.0 mL) in a dropwise manner. The suspension is treated with

diisopropylethylamine (19.9 mL) and is allowed to stir at -78°C for 30 minutes. The _

suspension is then treated with trimethylacetaldehyde (11:4 mL) followed by
diisopropylethylamine (19.9 mL) and allowed to gradually warm to room
temperature. After 1 hour the reaction mixture is quenched with water (200 mL)
and stirred vigorously for 15 minutes. The organic layer is separated and the
aqueous layer is reextracted with methylene chloride. The combined organic layers
are washed with brine, dried over anhydrous sodium sulfate, and concentrated in -
vacuo. The crude solid is recrystallized from ethyl acetate/hexane affording 21.6
grams of the title compound as a off-white solid:

Physical characteristics are as follows:

Mp 148-149 °C S

H NMR (CDCly) 5 7.42-7.05 , 5.51-5.46, 4.69, 4.30-4.25, 1.09ppm

13C NMR (CDClg) 5 165.17, 161.61, 158.70, 139.16, 129.12, 128.61, 125.97,
115.71, 69.88, 57.74, 34.31, 28.56 ppm; - |
PREPARATION 113 (3(38),48)-8-[3-(3-Aminophenyl)-4,4-dimethylpentanoyl]-
4-phenyl-2-oxazolidinone (Formula FF-5) Rerfer to Chart
FF. |

To a slurry of copper(I) bromide dimethylsulfide complex (18.76 g) in
anhydrous tetrahydrofuran (60 mL), cooled to -78°C, is added a 1.0 M solution of 3-
[bis(trimethylsilyl)amino]phenylmagnesium chioride in tetrahydrofuran (182.2 mL)
and the resulting slurry stirred at -78°C for 5 minutes. The slurry is allowed to
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warm to -15°C for 15 minutes and then cooled to -78°C. The slurry is then treated
with the compound of formula FF-4 of Preparation 112 (16.6 g) added via a solid
addition funnel and allowed to stir at -78°C for 8 hours. The reaction mixture is
poin'ed into saturated ammonium chloride (200 mL) and then partitioned between
water and ethyl acetate. The organic layer is separated and the aqueous layer (pH
8) is basified to pH 9.5 with concentrated ammonium hydroxide. The aqueous layer
is reextracted three times with ethyl acetate, the combined organic layers are '
washed with brine, dried over anhydrous sodium sulfate, and concentrated in vacuo.
The crude residue is slurried in chloroform (400 mL) and 200 g of silica gel (230-400
mesh) at room temperature for 2 hours. The slurry is filtered and the solids washed
several times with chloroform followed by methanol. The filtrate is concentrated in
vacuo. Purification by flash chromatography eluting with hexane/ethyl acetate (15-
40%) afford 17.52 grams of the title comound as a light yellow solid.

Physical characteristics are as follows:

1H NMR (CDClg) 8 7.26-7.12, 7.01 , 6.74-6.70, 6.61-6.50 , 5.32-5.28 , 4.56 ,
4.11-3.95 , 3.48, 2.97-2.91, 0.91 ppm

13c NMR (CDCly) § 172.34, 153.51, 145.37, 142.24, 138.12, 128.67, 128.23,
127.68, 124.71, 119.80, 116.49, 113.02, 69.39, 57.39, 52.30, 34.75, 33.49, 27.83 ppm
PREPARATION 114 (3(38S),48)-3-[3-(3-Bisbenzylaminophenyl)-4,4-

dimethylpentanoyl]-4-phenyl-2-oxazolidinone (Formula
FF-6) Refer to Chart FF-6

To a solution of the compound of formula FF-5 of Preparation 113 (15.0 g) in
methylene chioride (190 mL) at room temperature is added saturated sodium
carbonate (48.7 mL) followed by benzyl bromide (14.8 mL) and the resulting mixture
is refluxed for 24 hours. The reaction mixture is allowed to cool to room
temperature and partitioned between water (300 mL) and methylene chloride. The
organic layer is separated, washed with brine, dried over anhydrous sodium sulfate,
and concentrated in vacuo. Purification by flash chromatography eluting with
hexane/ethyl acetate (10-25%) affords 15.1 grams of the title compound as a white
solid.

Physical characteristics are as follows:

1H NMR (CDClg) 8 7.29-6.99, 6.69-6.49 , 5.32-5.26, 4.71-4.50, 4.06-3.94, 2.90-
2.81, 0.73ppm

13c NMR (CDCl) 5 172.79, 153.78, 148.32, 142.08, 139.04, 138.48, 129.07,
128.59, 128.37, 127.89, 126.83, 124.92, 118.44, 114.64, 110.87, 69.70, 57.68, 54.77,
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52.97, 34.84, 33.79,27.97 ppm
PREPARATION 115 - [S,[R*,S*(E)]}-N-(2-hydroxy-1-methyl-2-phenylethyl)-
- methyl-N-pentenamide (Formula NNN-3) See Chart

A 250-1ﬁL, three-nqcked,‘ round-bottomed flask with nitrogen inlet and
addition funnel is charged with the compound of formula NNN-1 (6.6 g) (prepared
from the treatment of commercially available trans-2-pentenoic acid with oxalyl
chloride) and tetrahydrofuran (80 mL). The addition funnel is charged with a
solution of (1R, 28)-ephedrine of formula NNN-2 (7.2 g) and triethylamine (6.0 mL)
in tetrahydrofuran (15 mL), which is added dropwise to the reaction mixture. After
stirring an additional hour, the reaction mixture is poured into 200 mL of ethyl
acetate, washed with three 25-mL portions of water, and concentrated in vacuo to

yield 18.5 g of an oil. Column chromatography on 100 g silica (elution with 10-100% ‘

ethyl acetate-hexane) yields 10.75 g of the title compound as a colorless oil.
| Physical characteristics are as follows:

HRMS found: 248.1652.

PREPARATION 116 [1R-[IR‘(R"')28*]]-3-Ammo-ﬁ—ethyl—N—(2—hydroxy—1-
' methyl-z-phenylethyl)-N-methyl-benzenepropanamde
(Formula NNN-4) See Chart NNN. |

A 50-mL, three-necked round-bottomed flask with a nitrogen 1nlet is charged
with the title compound of Preparation 115 (0.247 g) and 5§ mL of t-butyl methyl
ether and cooled to 0 °C. Propyl magnesium chloride (0.55 mL of 2.0 M solution in
ether) is added dropwise, and the reaction mixture is stirred for an additional 15
min. 3-[Bis(trimethylsily)amino]phenylmagnesium chloride (2.0 mL of 1.0 M
solution in tetrahydrofuran, 2.0 mmol) is added dropwise, and the resulting mixture
is stirred for an additional 2 h at 0 °C and 1 h at room temperature. The reaction
mixture is then quenched with saturated aqueous ammonium chioride solution (pH
adjusted to 8 with ammonium hydroxide) and partitioned between 100 mL of ethyl
acetate and 5 mL of water. The organic layer is separated, washed with additional
ammonium chloride solution and water, and concentrated in vacuo to give 0.72 g of
a yellow oil. The crude oil is then dissolved in chloroform, and silica gel is added to
the solution. The resulting mixture is stirred at room temperature for 1.5 b, then
filtered through Celite, rinsing with methanol, and concentrated in vacuo to give
0.38 g of a yellow oil. Column chromatography on 50 g of silica gel (elution with 20-
100% ethyl acetate-hexane) yields 0.174 g of the title compound as an oil.
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Physical characteristics are as follows:

HRMS found: 340.2162.

PREPARATION 117 [1R-[1R*(R*)28*]]-8-[bis(phenylmethyl)amino]-b-ethyl-N-
. (2-hydroxy-1-methyl-2-phenylethyl)-N-methyl-
benzenepropanamide (Formula NNN-5) See Chart NNN.

A 50-mL, three-necked, round-bottomed flask with a condenser fitted with a
nitrogen inlet is charged with the title product of Preparation 116 (0.548 g) in 8 mL
of acetonitrile. Sodium carbonate (0.375 g) and benzyl bromide (0.42 mL) are added,
and the reaction mixture is heated to reflux for 4 h. The reaction mixture is then
concentrated in vacuo and partitioned between 100 mL of ethyl acetate and 10 mL of
water. The organic layer is separated, washed with another 10 mL of water, and
concentrated in vacuo to give 1.0 g of a yellow oil. Column chromatography on 65 g
of silica gel (elution with 20-100% ethyl acetate-hexane and 5% methanol-methylene
chloride) yields 0.447 g of the title compound as a pale yellow oil.

Physical characteristics are as follows:

HRMS found: 520.3102.

PREPARATION 118 1-phenyl-6,6,6-trifluoro-3-hexanol (Formula PPP-2) Refer
to Chart PPP.

To a stirred solution of 4.0 g of ethyl 4,4,4-trifluorobutyrate of formula PPP-1
in 256 mL of tetrahydrofuran at -70°C 24 mL of DiBAL-H (1M in toluene) is added
dropwise and the solution stirred for 90 min. In a separate flask containing 680 mg
of magnesium turnings and 5 mL of tetrahydrofuran is added 1-phenyl-2-
bromoethane in 20 mL of tetrahydrofuran at a rate to maintain reflux. Heating of
the mixture is continued for an additional 1 h, then cooled to room temperature and
added via cannula to the DiBAL-H reaction above. The resulting white suspension
is stirred 30 min at -70°C and then allowed to warm to room temperature. The
reaction is quenched with saturated aqueous ammonium chloride, diluted with 1 N
hydrochloric acid to dissolve the precipitated salts and extracted with ethyl acetate.
The organic layers are combined, washed with water and brine, dried over
anhydrous sodium sulfate, filtered and concentrated in vacuo. The crude product is
flash chromatographed on silica gel eluting with 20% ethyl acetate in hexane to give
2.0 g of the title compound as a colorless oil.

Physical characteristics are as follows:

HRMS: 232.1088

IR (neat liquid): 3385, 2950, 1455, 1255, 1140, 700 cm™L.
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PREPARATION 119 1-phenyl-6,6,6-triftuoro-3-hexanone (Formula PPP-3)
Refer to Chart PPP.
~ To a solution of 0.48 mL of oxalyl chloride in 10 mL of dichloromethane at -
60°C is added dropwise 0.81 mL of dimethylsulfoxide. The solution is stirred for 5
min then treated with 860 mg of 1-phenyl-6,6,6-trifluoro-3-hexanol of formula PPP-2
of Preparation 118 in § mL of dichloromethane and stirred for 15 min.
Triethylamine (1.5 mL) is added, the mixture is allowed to warm to room
temperature, diluted with water and the layers separated. The aqueous layer is
extracted with dichloromethane, the organic layers combined, dried over anhydrous
sodium sulfate, filtered, and concentrated. ' The resulting oil is flash
chromatographed on silica gel to give 600 mg of the title compound as an oil.
Physical characteristics are as follows:
1H NMR (CDCly): 5 7.2-7.3, 2.9, 2.7, 2.6, 2.4.
13c NMR (CDClg): 8 208, 140, 129, 128, 126, 125, 44, 35, 80, 28.
PREPARATION 120 5,6-dihydro-4-hydroxy-6-phenethyl-6-(3',3,3™-
trifluoropropyl)-2H-pyran-2-one (Formula PPP-4) Refer
to Chart PPP. o
A suspension of 350 mg of 50% sodium hydride in 10 mL of tetrahydrofuran
at 0°C is treated dropwise with 0.78 mL of methyl acetoacetate. After stirring 30
min, 4.5 mL of 1.6 M n-butyllithium in hexane is added and stirring continued for
15 min. A solution of 840 mg of 1-phenyl-6,6,6-trifluorc-3-hexanone in § mL of
tetrahydrofuran of formula PPP-3 of Preparation 119, is added, stirred at 0°C for 15
min, then allowed to warm to room temperature and stirred for 1 h. The reaction
mixture is quenched with saturated aqueous ammonium chloride and extracted with
ethyl acetate. The orghnic layers are washed with water and brine, concentrated in
vacuo, then disolved in 20 mL of tetrahydrofuran. The solution is diluted with 60
mL of water and treated with 20 mL of 1 N sodium hydroxide, stirred for 3 h at
room temperature, concentrated in vacuo to remove the tetrahydrofuran, cooled to
5°C, and acidified with concentrated hydrochloric acid. The mixture is extracted
with dichloromethane, dried over anhydrous sodium sulfate, filtered and
concentrated. The crude material is flash chromatographed on silica gel eluting
with 30% ethyl acetate in hexane to give 870 mg of the title compound.
Physical characteristics are as follows:
ANAL: C, 61.14, H, 5.45. '
PREPARATION 121 [8-[1-[5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenethyl)-6-
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(3,3,3-trifluoropropyl)-2H-pyran-3-y1}-2,2-
dimethylpropyllphenyl-¢éarbamic acid, phenylmethylester
(Formuléd QQQ-3 wheré:R,=t-Bu) Refer to Chart QQQ.

The title compound of Preparation 120 (850 mg) in 25 mL of tetrahydrofuran
at 0°C is treated with 750 mg of aluminum trichloride, stirred 15 min, and then 700
mg of 3-benzyloxycarbonylaminobenzaldehyde is added, The mixture is allowed to
stir at room temperature for 2 h then treated with 2 g of sodium carbonate
monohydrate and 0.1 mL of water, stirred for 30 min, and filtered through celite
washing the filter cake with hetiahydrofuran. The filtrate is concentrated in vacuo.
The resulting material is dissolved in 25 mL of tetrahydrofuran and 285 mg of
cuprous bromide-dimethylsulfide complex is added and the mixture stirred for 15
min before adding 11 mL of 1 M ¢-butylmagnesium bromide in tetrahydrofuran
dropwise over 15-20 min. The resulting brown mixture is stirred an additional 15
min then quenched at 0°C with 50 mL of water. The layers are separated and the
aqueous layer acidified with concentrated hydrochloric acid to dissolve inorganic
salts and then extracted with ethyl acetate. The combined organic layers are
washed with water and brine, dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo. Flash chromatography on silica gel eluting with ethyl acetate
in hexane gives 1.19 g of the title compound as a white to buff colored foam.

Physical characteristics are as follows:

IH NMR (CDCly): § 7.1-1.7, 6.7, 6.5, 4.4, 1.8-2.8, 1.16.

HRMS: 609.2711.

PREPARATION 122 Preparative resolution of [3-[1-{5,6-dihydro-4-hydroxy-2-
oxo-6-(2-phenethyl)-6-(3,3,3-trifluoropropyl)-2H-pyran-3-
y1}-2,2-dimethylpropyljphenyl-carbamic acid, phenyl-
methylester (Formula QQQ-3 where Ry=t-Bu) into 4
isomers, 3(R or S)-{1-[5,6-dihydro-4-hydroxy-2-oxo-6-(R or
S)-(2-phenethyl)-6-(R or S)-(3,3,3-trifluoropropyl)-2H-
pyran-3-yl}-2,2-dimethyl-propyllphenyl-carbamic acid,
phenylmethylester (Formulas QQQ-4-7 where R, is ¢-Bu)
Refer to Chart QQQ..

The first phase of the resolution is accomplished with a 5.1x25 cm
(R,R)Whelk-O 1 column eluted with 15% (V/V) isopropanol in hexane at 99 ml/min.
((R,R)Whelk-O 1 is a registered trademark of Regis Technologies, Inc., Morton
Grove, IL 60053.) The peaks eluting at approximately 54 and 87 min are,

-181-



wo 95/30670 1 PCT/US95/25219

10

15

20

25

30

35

respectively, pure Isomer 8 and Isomer 2 as judged from System A, below. The
mixture of unresolved Isomer 1 and Isomer 4 eluted at approximétely 64 minutes
and is further treated as described below.

In the second phase of the resolution, the mixture from above that elutes

. near 64 minutes is injected onto a 2.1x25 cm Chiralcel OD column (Chiral

Technologies, Inc.) and eluted with 35% isopropanol in hexane (V/V) at 8 mL/min.
The peaks that elute near 8.7 and 23.9 minutes are, respectively, Isomer 1 and
Isomer 4. : _ _

In both phase of the resolution of enantiomers, fractions are pooled after

assay with System A and pools are concentrated to dryness on a rotary evaporator

at 30mm and a bath set at 50° maximum.

The four constituent enantiomers are (in order of elution from system A)
designated (Peak #1), (Peak #2), (Peak #3) and (Peak #4). System A consists of a
0.46x25 em Chiraleel OD-H column ehuted at 1.0 mL/min with 20% isopropanol in
hexane (V/V). (Chiralcel OD-H is a reglstered trademark of Chiral Technologies,
Inc., Exton PA 19341.)

PREPARATION 123 3(R or S)-[1-(3-aminophenyl)-2,2-dimethylpropyl}-4-
hydroxy-5,6-dihydro-6-(R or S)-phenethyl-6-(3,3,3-
trifluoropropyl)-2H-pyran-2-one (Formula QQQ-8,
R;=t-Bu) Refer to Chart QQQ.

A solution of 210 mg of the compound identified as peak 1 from Preparation
122 in 10 mL of methanol is treated with 400 mg of ammonium formate and 40 mg
of 10% palladium on charcoal, stirred 2 h, filtered through celite washing the filter

‘cake with methanol. The filtrate is diluted with ethyl acetate and washed with

water and brine, dried over anhydrous sodium sulfate, filtered and concentrated in
vacuo to give 160 mg of the title compound as a white foam.

Physical characteristics are as follows:

1 NMR (CD3OD): 5 6.9-7.3, 6.6, 4.1, 2.6-2.7, 1.9-2.4, L0.

TLC (silica gel GF): R=0.24 (40% ethyl acetate in hexane).

EXAMPLE 266  5-cyano-N-[3-(R or S5)-{1-{5,6-dihydro-4-hydroxy-2-oxo-6-(2-
phenethyl)-6-(R or S)-(3,3,3-trifluoropropyl)-2H-pyran-8-y1}-2,2-
dimethylpropyllphenyl]-2-pyridinesuifonamide (Formula QQQ-
18, R, is #-Bu [Ry is [5-cyano-2-pyridinyl]) Refer to Chart QQQ.

A solution of the title product of Preparation 123 (50 mg), pyridine (30 mL),
and 5-cyano-pyridine-2-sulfonyl chloride (30 mg) in dichloromethane at 0°C is stirred
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for 2 h. The crude reaction mixture is chromatographed on silica gel to give the title

compound as a white amorphous solid.

Physical characteristics are as follows:

FAB HRMS: 642.2267.

EXAMPLE 267 N-[3-(R or S)-[1-[5,6-dihydro-4-hydroxy-2-ox0-6-(R or S)-(2-
phenethyl)-6-(3,3,3-trifluoropropyl)-2H-pyran-3-yl}-2,2-
dimethylpropyliphenyl]- 1-methyl- 1H-imidazole-4-sulfonamide
(Formula QQQ-13, R, is £-Bu, [R, is 1-methyl-4-imidazolyl])
Refer to Chart QQQ.

Following the procedure described in EXAMPLE 266 and substituting 5-
cyano-2-pyridine sulfonyl chloride with 1-methylimidazole-4-sulfonyl chloride the
title compound is prepared.

Physical characteristics are as follows:

HRMS: 619.2298
EXAMPLE 268 5-amino-N-[3-(R or S)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-

phenethyl)-6-(R or S)-(3,3,3-trifluoropropyl)-2H-pyran-3-y1}-2,2- .
dimethylpropyllphenyl]-2-pyridinesulfonamide (Formula QQQ-
18, Ry=t-Bu, [R, is 5-amino-2-pyridinyl]) Refer to Chart QQQ.

A solution of the title product of Preparation 123 (50 mg), pyridine (30 puL),
and 5-nitro-pyridine-2-sulfonyl chloride (30 mg) in dichloromethane at 0°C is stirred
for 2 h. The crude reaction mixture is chromatographed on silica gel to give the
sulfonamide as a white amorphous solid. The white solid is dissolved in 4 mL of
methanol and treated with 25 mg of ammonium formate and § mg of 10% palladium
on carbon, stirred for 1 h at room temperature, diluted with water and extracted
with dichloromethane, dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo to give the title compound as an off-white amorphous solid.

Physical characteristics are as follows:

FAB HRMS: 632.2393.

PREPARATION 124 3(R or S)-{1-(3-aminophenyl)-2,2-dimethyl-propyl]-4-
hydroxy-5,6-dihydro-6(S or R)-phenethyl-6-(3’,3",3"-
trifluoropropyl)-2H-pyran-2-one (Formula QQQ-9, [R, is
t-Bu)) Refer to Chart QQQ. |

Following the procedure described in Preparation 123 beginning with the
compound isolated from peak 2 from Preparation 122 and using starting materials
and reagents known and available to one of ordinary skill in organic synthesis the
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title compound is prepared.
Physical characteristics are as follows:
1H NMR (CD4OD): § 6.9-7.3, 6.6, 4.1, 2.6-2.7, 1.9-2.4, 1.0.
TLC (silica gel GF): Rg=0.24 (40% ethyl acetate in hexane).
EXAMPLE 269  5-cyano-N-[3-(R or 8)-[1-[5,6-dihydro-4-hydroxy-2-0xo-6-(2-
' phenethyl)-6-(R or S)-(3,3,3-trifluoropropyl)-2H-pyran-3-y11-2,2-
dimethylpropyllphenyl]-2-pyridinesulfonamide (Formula QQQ-
14, R, is £:Bu [R, is 5-cyano-2-pyridinyl]) Refer to Chart QQQ.
A solution of the title product of Preparation 124 (50 mg), pyridine (30 pL),

and 5-cyanopyridine-2-sulfonyl chioride (30 mg) in dichloromethane at 0°C is stirred

for 2 h. The crude reaction mixture is chromatographed on silica gel to give the title
compound as a white amorphous solid.

Physical characteristics are as follows:

FAB HRMS: 642.2260. .
EXAMPLE 270 N-[3-(R or 8)-[1-[6 6-dlhydro-4-hydroxy-2-oxo-6-(R or S)«(2-

phenethyl)-6-(3,3,3-trifluoropropyl)-2H-pyran-3-y1}-2,2-
dimethylpropyliphenyl)-1-methyl-1H-imidazole-4-sulfonamide
(Formula QQQ-14, R, is -Bu [R, is 1-methyl-4-imidazolyl])
Refer to Chart QQQ.

Following the procedure described in Example 266 substituting 5-cyano-2-
pyridine sulfonyl chloride with 1-methylimidazole-4-sulfonyl chloride the title
compound is prepared.

Physical characteristics are as follows

HRMS: 619.2362

EXAMPLE 271  5-amino-N-{8<(R or S)-[1-[5,6-dihydro-4-hydroxy-2-0xo-6-(2-

phenethyl)-6-R or S)«8,3,3-triflucropropyl)-2H-pyran-3-yl]-2,2-
dimethylpropyliphenyl}-2-pyridinesulfonamide (Formula QQQ-
14, R, is ¢t-Bu [R, is 5-amino-2-pyridinyl]) Refer to Chart QQQ.
Following the procedure described in Example 268 the title compound is
prepared. | |
Physical charactenstlcs are as follows:
FAB HRMS: 632.2387
PREPARATION 125 3-(8 or R)-[1-(3-aminophenyl)-2,2-dimethyl-propyl}-4-
hydroxy-5,6-dihydro-6-(R or S)-phenethyl-6-R or S)-
(8',3',3trifluoropropyl)-2H-pyran-2-one (Formula QQQ-
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10 [R, is t-Bul) Refer to Chart QQQ.

Following the procedure described in Preparation 123 beginning with the
compound isolated from peak 3 from Preparation 122 and using starting materials
and reagents known and available to one of ordinary skill in organic synthesis the
title compound is prepared.

Physical characteristics are as follows: :

1H NMR (CD4OD): § 6.9-7.3, 6.6, 4.1, 2.6-2.7, 1.9-2.4, 1.0.

TLC (silica gel GF): Re=0.24 (40% ethyl acetate in hexane).

EXAMPLE 272 5-cyano-N-[3-(R or S)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-
phenethyl)-6-(R or 8)-(3,3,3-trifluoropropyl)-2H-pyran-3-yl}-2,2-
dimethylpropyllphenyl]-2-pyridinesulfonamide (Formula QQQ-
15, R, is t-Bu, {R, is 5-cyano-2-pyridinyl]) Refer to Chart QQQ.

A solution of the title product of Preparation 125 (50 mg), pyridine (30 mL),
and 5-cyanopyridine-2-sulfonyl chloride (30 mg) in dichloromethane at 0°C is stirred
for 2 h. The crude reaction mixture is chromatographed on silica gel to give the title
compound as a white amorphous solid.

Physical characteristics are as follows:

FAB HRMS: 642.2254
EXAMPLE 273 N-[3«(R or 8S)-[1-[5,6-dihydro-4-hydroxy-2-ox0-6-(R or S)-(2-

phenethyl)-6-(3,3,3-trifluoropropyl)-2H-pyran-3-y1)-2,2-
dimethylpropyliphenyl)-1-methyl-1H-imidazole-4-sulfonamide
(Formula QQQ-15, R, is -Bu, [R, is 1-methyl-4-imidazolyl])
Refer to Chart QQQ.

Following the procedure described in Example 266 substituting 5-cyano-2-
pyridine sulfonyl chloride with 1-methylimidazole-4-sulfonyl chloride the title
compound is prepared.

Physical characteristics are as follows:

FAB HRMS: 642.2397
EXAMPLE 274 5-amino-N-[3-(R or 8)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6-(2-

phenethyl)-6-(R or S)«3,3,3-trifluoropropyl)-2H-pyran-3-yl}-2,2-
dimethylpropyllphenyil-2-pyridinesulfonamide (Formula QQQ-
15, R, is t-Bu [R, is 5-amino-2-pyridinyl)) Refer to Chart QQQ.

Following the procedure described in Example 268 the title compound is
prepared.

Physical characteristics are as follows:

-185-



WO 95/30670 ' ' PCT/US95/05219

10

15

20

25

30

35

FAB HRMS: 632.2393 _

PREPARATION 126 3-(S or R)-{1-(3-aminophenyl)-2,2-dimethyl-propyl]-4-
hydroxy-5,6-dihydro-6 (S or R)-phenethyl-6-(8',3',3™
trifluoropropyl);2H-pyran-2-one (Formula 'QQQ-ll (R, is
t-Bu)]) Refer to Chart QQQ. :

Following the procedure described in Preparation 123 beginning with the
compound isolated from peak 4 from Preparation 122 and using starting materials
and reagents known and available to one of ordinary skill in organic synthesis the
title compound is prepared. |

Physical characteristics are as follows:

1H NMR (CD3OD): § 6.9-7.3, 6.6, 4.1, 2.6-2.7, 1.9-2.4, 1.0.

TLC (silica gel GF): R=0.24 (40% ethy] acetate in hexane).

EXAMPLE 275 5-cyano-N-[3-(R or S)-[1-[5,6-dihydro-4-hydroxy-2-ox0-6-(2-
phenethyl)-6-(R or 8)-(3,3,3-trifluoropropyl)-2H-pyran-3-yl}-2,2-
dimethylpropyllphenyl]-2-pyridinesulfonamide (Formula QQQ-
16, R, is t-Bu, [R, is 5-cyano-2-pyridinyl]) Refer to Chart QQQ.

A solution of the title product of Preparation 126 (50 mg), pyridine (30 mL),
and 5-cyanopyridine-2-sulfonyl chloride (30 mg) in dichloromethane at 0°C is stirred
for 2 h. The crude reaction mixture is chromatographed on silica gel to give the title
compound as a white amorphous solid. |

Physical characteristics are as follows:

FAB HRMS: 642.2248. :

EXAMPLE 276 N-[38-(R or 8)-{1-[5,6-dihydro-4-hydroxy-2-0x0-6-(R or S)-(2-
phenethyl)-6-(8,3,3-trifluoropropyl)-2H-pyran-8-y1}-2,2-
dimethylpropyllphenyl])-1-methyl-1H-imidazole-4-sulfonamide
(Formula QQQ-16, R, is ¢-Bu, [R, is 1-methyl-4-imidazolyl])
Refer to Chart QQQ.

Following the procedure described in Example 266 substituting 5-cyano-2-
pyridine sulfonyl chloride with 1-methylimidazole-4-sulfonyl chloride the title
compound is prepared.

Physical characteristics are as follows:

FAB HRMS: 620.2403 _

EXAMPLE 277 5-amino-N-[3-(R or 8)-{1-[5,6-dihydro-4-hydroxy-2-ox0-6-(2-
phenethyl)-6-(R or S)-(3,3,3-1;ﬁﬂuoropropyl)-2H—pyrah-3—yl]-2,2—
dimethylpropyllphenyl}-2-pyridinesulfonamide (Formula QQQ-
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16, R, is ¢-Bu, [R, is 5-amino-2-pyridinyl]) Refer to Chart QQQ.
Following the procedure described in Example 268 the title compound is
prepared.
Physical characteristics are as follows:
FAB HRMS: 632.2406

EXAMPLE 278 N-[3-(R or S)-[1-[5,6-dihydro-4-hydroxy-2-oxo0-6-(2-phenethyl)-[6-
(R or S)-propyl]l-2H-pyran-3-yl}-2,2-dimethylpropyllphenyl]-2- |
pyridinesulfonamide

Following procedures analogous to those described above and using Isomer 2
of Preparation 143 the title compound is prepared.

Physical characteristics are as follows:

FAB HRMS: 562.2527.

EXAMPLE 279 N-[8-(R or S)-[1-{5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenethyl)-6-
(R or S)-propyl-2H-pyran-3-yl}-2,2-dimethylpropyliphenyl]-2-
pyridinesulfonamide

Following procedures analogous to those described above and using Isomer 1
of Preparation 143 the title compound is prepared.

Physical characteristics are as follows:

FAB HRMS: 562.2528.
PREPARATION 127 2-Mercapto-4-trifluoromethylpyridine

To 1.0g of 2-chloro-4-trifluoromethylpyridine (Lancaster Chemical Co) is
added 10 ml of absolute ethanol and 417mg of thiourea. The reaction mixture is
heated at reflux for 4 hours and 1.25 ml of a solution of 7.44g KOH in 20 ml of
water is added. The solution is heated at reflux for an additional 1 hour. The
reaction solution is cooled and poured into 100 ml of a 0.1N NaOH solution. The
resulting solution is extracted three times with 100 ml of methylene chloride and the
resulting aqueous solution is acidified to pH 4 by addition of glacial acetic acid. The
aqueous solution is extracted three times with 100 ml of methylene chloride and the
organic solution is dried over anhydrous sodium sulfate. Filtration followed by
evaporation to dryness gives 501mg of a yellow crystalline solid.

Physical characteristics are as follows:

Found C:40.22; H:2.33; N:8.07; S:17.59

HRMS: 179.0019
PREPARATION 128 2-Chlorosulfonyl-4-trifluoromethylpyridine

To 425 mg of 2-mercapto-4-trifluoromethylpyridine of Preparation 127 is
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added 10ml of 1N aqueous HCl. The reaction mixture is cooled to 0°C and Cl, gas is
bubbled into the cold reaction mixture for 15 m:'u;utes, The reaction mixture is
filtered and the resulting solid is washed well with water. The white solid is
dissolved in methylene chloride and is washed twice with saturated aqueous
NaHCOg followed by one wash with water. After drying the organic solution over
sodium sulfate (anhydrous), the solution is filtered and evaporated to dryness to give
300mg of 2-chlorosulfonyl-4-trifiluoromethylpyridine which is used directly without
further purification, and stored at -78°C until ready for use.

- .PREPARATION 129 2-Chlorou1fonyl-5-tﬁﬂuoromgthylpyﬁdine

Substituting 2-mercapto-5-trifiuoromethylpyridine for 2-mercapto-4-trifluoro-
methylpyridine in the reaction above in Preparation 128 gives 2-chlorosulfonyl-5-tri-
fluoromethylpyridine as a colorless oil which slowly crystallizes. This material is
used without further purification and stored at -78°C until ready for use.
PREPARATION 130 8-[1-[5,6-Dihydro-4-hydroxy-2-ox0-6,6-di-n-propyl-2H-

~ pyran-8-yll-propyllphenyl-carbamic acid, (Formula SSS-
1; R, is ethyl; Refer to Chart SSS).

To 7.2g of AICl at -70°C, under Ny, is added 180 ml of THF. The mixture is
allowed to stir at 0°C for 15 minutes and 5.38g of Formula SSS-A; Refer to Chart
SSS, prepared by procedures analogous to those described in Preparation 17, is
added. The reaction mixture is stirred for 15 minutes and 6.88g of 3-aminoCbZ-
benzaldehyde (Formula SSS-B; Refer to Chart SSS) is added. The reaction mixture
is stirred for 15 minutes at 0°C followed by 3 hours at room temperature. The
reaction is cooled to 0°C and 35g of sodium carbonate monohydrate is added, with
vigorous stirring, followed by 1.6 ml of water. After stirring at 0°C for an additional
15 minutes, 120 ml of THF is added and the mixture filtered through celite. The
celite is washed well with THF and the THF solution is evaporated to dryness under
vacuum to an amber foam. The residue is dissolved in 180 ml of THF, the solution
is cooled to -5°C and 3.2g of CuBr.Me,S added. The mixture is stirred for 15
minutes and 65 ml of a 2M ethylmagnesium chloride in THF solution is added,
dropwise, with temperatures not rising above 0°C. The reaction is allowed to stir for
an additional 15 minutes and 9 ml of water is slowly added followed by 45 ml of 1N
HCL These additions are done at 0°C. The reaction mixture is poured into 2L of
ethyl ether and 200 ml of water is added. The aqueous layer is separated and the
organic layer is extracted three times with 10% aqueous ammonium carbonate
followed by once with water. The organic solution is dried over anhydrous sodium
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sulfate, filtered and evaporated to dryness to give 10.2g of a crude amorphous foam.
This crude material is chromatographed over silica gel using 2% ethyl acetate in
methelene chloride as eluent to give 4.74g of 3-[1-{5,6-dihydro-4-hydroxy-2-0x0-6,6-di-
n-propyl-2H-pyran-3-yl}-propyllphenyl-carbamic acid.
PREPARATION 130A 3-[1-[5,6-dihydro-4-hydroxy-2-0xo-6-phenethyl-6-propyl)-
2H-pyran-3-yll-propyll-phenyl-carbamic acid (Formula
RRR-1; R, is ethyl; Refer to Chart RRR). |

Following the procedure of Preparation 130 beginning with the compound
from Preparation 17 the title compound is prepared.

Physical characteristics are as follows:

1H NMR (CD,OD): § 6.9-7.5, 5.1, 4.0, 1.4-2.7, 0.9.

TLC (silica gel GF): Rf=0.28, 30% ethyl acetate in hexane.
PREPARATION 131

Preparative chiral resolution of 3-[1-[5,6-dihydro-4-hydroxy-2-ox0-6,6-di-n-
propyl-2H-pyran-3-yll-propyllphenyl-carbamic acid (Formula SSS-1; R, is ethyl;
Refer to Chart SSS) to give two isomers of 3(R or S)-[1-[5,6-dihydro-4-hydroxy-2-oxo-
6,6-di-n-propyl-2H-pyran-3-yl}-propyllphenyl-carbamic acid (Formulas SSS-3 and
SSS-4; R, is ethyl; Refer to Chart SSS).

Samples of the title compound of Preparation 130 are injected onto a 2.1x25
em Chiralcel OD column and eluted with 20% isopropanol (V/V) in hexane at 10
mL/min. The material eluting near 19.1 minutes is 3(R or S)-[1-[5,6-dihydro-4-
hydroxy-2-0x0-6,6-di-n-propyl-2H-pyran-3-yl]-propyliphenyl-carbamic acid, («)25D
+260 (methanol), (Formula SSS-3; Refer to Chart SSS) (peak 1) and that eluting
near 37.7 minutes is 3(R or S)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6,6-di-n-propyl-2H-
pyran-3-yll- propyllphenyl-carbamic acid ((o.)25D -270 (methanol), (Formula SS5-4;

" Refer to Chart SSS) (peak 2). The pools are concentrated separately on a rotary

evaporator (ca. 30 mm, bath at §0° maximum) to give white amorphous solids.

PREPARATION 132 3(R or S)-[1-(3-aminophenyl)-propyl}-4-hydroxy-5,6-
dihydro-8,6-dipropyl-2H-pyran-2-one (Formula SSS-5; R,
is ethyl; Refer to Chart SSS).

To 1.04g of 3(R or S)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6,6-di-n-propyl-2H-
pyran-3-yl}-propyllphenyl-carbamic acid (Formula SSS-3; Refer to Chart SSS) of
Preparation 131, the compound identified as peak 1 from the chiral resolution of the
product of Preparation 131, is added 20 ml of methanol and 1.29g of ammonium
formate. When dissolution is complete, 275mg of 10% Pd/C is added and the

-189-



WO 95/30670 ' : PCT/US95/0%219

10

15

20

30

35

reaction mixture is stirred at room temperature for 60 minutes. The reaction
mixture is filtered (celite) and the methanolic solution is evaporated to dryness to
give a crude solid. The crude solid is partitioned between methylene chloride and
water. The organic layer is washed twice with water and dried over anhydrous
sodium sulfate. The methylene chloride solution is filtered and evaporated to
dryness to give 625 mg of 3(R or S)-[1-(3-aminophenyl)-propyl]-4-hydroxy—5,6-
dihydro-6,6-dipropyl-2H-pyran-2-one as an amorphous foam.
Physical characteristics are as follows:

MS(EI): 331
()28} +38° (c=.3715, methanol). |
PREPARATION 133 3(R or §)-{1-(3-aminophenyl)-propyl}-4-hydroxy-5,6-

dihydro-6,6-di-n-propyl-2H-pyran-2-one (Formula SSS-6;
'R, is ethyl; Refer to Chart SSS).

To 825mg of 8(R or S)-{1-(3-aminophenyl)-propyl}-4-hydroxy-5,6-dihydro-6,6-
dipropyl-2H-pyran-2-one (Formula SS8-4; Refer to Chart SSS), of Preparation 131,
the compound identified as peak 2 from the chiral resolution of the product of
Preparation 131, is added 20 ml of methanol and 1.02g of ammonium formate.
When dissolution is complete, 210mg of 10% Pd/C is added and the reaction mixture
is stirred at room temperature for 60 minutes. The reaction mixture is filtered
(celite) and the methanolic solution is evaporated to dryness. The crude solid is
partitioned between methylene chloride and water. The organic layer is washed
twice with water and dried over anhydrous sodium sulfate. The methylene chloride
solution is filtered and evaporated to dryness to give 483 mg of title compound as an
amorphous foam.

Physical characteristics are as follows:

MS(EI): 331

()25, -39° (c=.2680, methanol).

'EXAMPLE 280  5-Triflucromethyl-N-[3-{1-{4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-

dihydro-2H-pyran-3-yl]-propyl}-phenyl}-2-pyridinesulfonamide
(Formula SSS-9; R, is ethyl; R, is 5-triflucromethylpyridine;
Refer to Chart SSS). ' :
~ The title compound of Preparation 130 is. deprotected as in Preparation 132 to
give the compound of formula SSS-2. To 132mg of formula SSS-2 is added 15 ml of
methylene chloride and 66 microliters of pyridine. The reaction solution is cooled to
-5°C and 98mg of 2-chlorosu1f_'onyl-5-1z-iﬂuoromethylpyridine (product of Preparation
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129) is added. After stirring at 0°C for 60 minutes the solution is placed on a silica
gel column and eluted with 10% ethyl acetate in methylene chloride until the 5-
trifluoromethyl-N-[3-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-pyran-3-yl)-
pr¢.>py1]-phenyl]-2-pyridinesulfonamide is collected. Rf=0.6 in 10% ethyl acetate in
methylene chloride. Evaporation of the organic solution to dryness gives 177mg of
5-trifluoromethyl-N-[3-[1-[4-hydroxy-2-0xo0-6,6-di-n-propyl-5,6-dihydro-2H-pyran-3-yl]-
propyl}-phenyl}-2-pyridinesulfonamide.
Physical characteristics are as follows:
MS(EI): 540, 497, 411, 401, 383, 342, 331, 197, 174, 146, 133.
HRMS: 540.1938
Rf=0.6 in 10% ethyl acetate in methylene chloride.
1y NMR(MeOD): 58.91, 8.21-8.19, 7.12, 6.98-6.96, 6.86-6.83, 3.85-3.79, 2.46,
2.10-1.98, 1.84-1.75, 1.58-1.47, 1.27-1.15, .82-.72 ppm
EXAMPLE 281 5-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-
propyl-b,6-dihydro-2H-pyran-3-yl}-propyl]-phenyl]-2-pyridine-
sulfonamide (Formula SSS-7; R; is ethyl; R, is 5-trifluoro-
methylpyridine; Refer to Chart SSS).
To 66mg of the title product from Preparation 132 (Formula SSS-5; Chart
SSS) is added 8 ml of methylene chloride and 33 microliters of pyridine. The
reaction solution is cooled to -5°C and 49mg of 2-chiorosulfonyl-5-trifiuoro-
methylpyridine (product of Preparation 129) is added. After stirring at 0°C for 60
minutes the solution is placed on a silica gel column and eluted with 10% ethyl
acetate in methylene chloride until the 5-trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-
2-ox0-6,6-di-n-propyl-5,6-dihydro-2H-pyran-3-yl]-propyll-phenyl]-2-
pyridinesulfonamide is collected. Rf=0.6 in 10% ethyl acetate in methylene chloride.
Evaporation of the organic solution to dryness gives 69mg of the title compound.
Physical characteristics are as follows:
MS(EI): 540, 497, 411, 401, 383, 342, 331, 197, 174, 146, 133.
Rf=0.6 in 10% ethyl acetate in methylene chloride
1H NMR(MeOD): 58.91, 8.21-8.19, 7.12, 6.98-6.96, 6.86-6.83, 3.85-3.79, 2.46,
2.10-1.98, 1.84-1.75, 1.58-1.47, 1.27-1.15, .82-.72ppm
EXAMPLE 282 . 5-Trifluoromethyl-N-[3<(R or 'S)-[l-[4-hydroxy-2-oxo-6,6-di-n-
. propyl-5,6-dihydro-2H-pyran-3-y1]-propyl]}-phenyl}-2-pyridine-
* sulfonamide (Formula SSS-8; R, is ethyl; R; is 5-
trifluoromethylpyridine; Refer to Chart SSS).
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Following the procedure of Example 281 but substituting the product of
Preparation 133 (formula SSS-6) gives 5-trifluoromethyl-N-[3-(R or S)-[1-{4-hydroxy-
2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-pyran-38-yl)-propyl]-phenyl]-2-pyridinesulfon-
amide as an amorphous foam.

Physical characteristics are as follows:

MS(EI): 540, 497, 411, 401, 383, 342, 331, 197, 174, 146, 133.

Rf=0.6 in 10% ethyl acetate in methylene chloride

14 NMR(MeOD): 58.91, 8.21-8.19, 7.12, 6.98-6.96, 6.86-6.83, 3.85-3.79, 2.46,
2.10-1.98, 1.84-1.75, 1.58-1.47, 1. 27-1. 15, .82-.72ppm
EXAMPLE 283 4-Trifluoromethyl-N-[3-(R or S)-[l-[4-hydroxy-2-oxo-6 6-di-n:

propy1-5,6-d1hydro-2H-pyran-3-y1]-propyl]-pheny1]-2-pynd1ne-
sulfonamide (Formula SSS-7; R, is ethyl; Ry is 4-
trifluoromethylpyridine; Refer to Chart SSS).

Following the procedure of Example 281 but substituting the product of
Preparation 128 for the pyridylsulfonylchloride gives 4-trifluoromethyl-N-[3-(R or S)-
[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-pyran-3-yll-propyl]-phenyl])-2-
pyridinesulfonamide as an amorphous foam. '

Physical characteristics are as follows: -

MS(EI): 146, 145, 139, 138, 71, 57, 55, 43, 41

HRMS: 540.1902 |
EXAMPLE 284 4-Trifluoromethyl-N-[3-(R or S)-[1-{4-hydroxy-2-0x0-6,6-di-n-

propyl-5,6-dihydro-2H-pyran-8-yl}-propyl}-phenyl]-2-pyridine-
sulfonamide (Formula SSS-8; R, is ethyl; R, is 4-trifluoro-
methylpyridine; Refer to Chart SSS).

Following the procedure of Example 282 but substituting the product of
Preparation 128 for the pyridylsulfonylchloride gives 4-trifluoromethyl-N-[3-(R or S)-
[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-pyran-3-yl]-propyll-phenyl]-2-
pyridinesulfonamide as an amorphous foam. '

Physical characteristics are as follows:

MS(EI): 146, 145, 139, 133, 71, 57, 55, 43, 41

HRMS: 540.1896
EXAMPLE 285 -Tnﬂuorox’nethyl—N-[So(R- or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-

propyl-5,6-dihydro-2H-pyran-3-yl}-2,2-dimethylpropyl]-phenyl}-
2-pyridinesulfonamide (Formula TTT-6; R, is ¢-butyl; R, is n-
propyl; Ry is 5-triﬂuor6methyl-2-pyridinyl; Refer to Chart TTT).
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Following the procedure of Example 281 but using Isomer 1 of Preparation
144 (Formula TTT-4; Chart TTT; R, is t-butyl, R, is n-propyl) gives 5-trifluoro-
methyl-N-[3-(R or S)-{1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-pyran-3-yl}-
2,2-dimethylpropyl}-phenyl}-2-pyridinesulfonamide as an amorphous solid.
Physical characteristics are as follows:
MS(EI): 163, 162, 147, 146, 69, 57, 56, 43, 41
HRMS: 568.2213
EXAMPLE 286 5-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-
propyl-5,6-dihydro-2H-pyran-3-yi}-2,2-dimethylpropyll-phenyl]l-
2-pyridinesulfonamide (Formula TTT-7 ; Ry is t-butyl; R, is n-
propyl; Ry is 5-trifluoromethylpyridine; Refer to Chart TTT).
Following the procedure of Example 281 but substituting Isomer 2 of
Preparation 144 (Formula TTT-5; Chart TTT; R, is t-butyl; R, is n-propyl) gives 5-
trifluoromethyl-N-[8-[1(R or S)-4-hydroxy-2-ox0-6,6-di-n-propyl-5,6-dihydro-2H-pyran-
3-y1]-2,2-dimethylpropyl}-phenyl]-2-pyridinesulfonamide as an amorphous solid.
Physical characteristics are as follows:
HRMS: 568.2237
EXAMPLE 287 5-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-ox0-6,6-di-
phenethyl-6,6-dihydro-2H-pyran-3-yl}-propyll-phenyi]-2-
pyridinesulfonamide (Formula TTT-6; R, is ethyl; R, is phenyl;
Rg is 5-trifluoromethylpyridine; Refer to Chart TTT).
Following the procedure of Example 281 but using Isomer 1 of Preparation
145 (Formula TTT-4; Chart TTT; R, is ethyl; R, is phenyl) gives 5-trifluoromethyl-
N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-pyran-3-yl]-propyll-
phenyl]-2-pyridinesulfonamide as an amorphous solid.
Physical characteristics are as follows:
MS(EI): 665, 647, 456, 455, 333, 134, 133, 117, 105, 91
EXAMPLE 288 5-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-
phenéthyl-s,s-dihydro-2H—pyran-3-yl]-propyl]-phenyl]-2-
pyridinesulfonamide (Formula TTT-7; R, is ethyl; R, is phenyl;
Ry is 5-trifluoromethylpyridine; Refer to Chart TTT).
Following the procedure of Example 281 but substituting Isomer 2 of
Preparation 145 (Formula TTT-5; Chart TTT; R, is ethyl; R, is phenyl) gives 5-
trifluoromethyl-N-[8-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yll-propyll-phenyl]-2-pyridinesulfonamide as an amorphous solid.
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Physical characteristics are as follows:
HRMS: 665.2300
) MS(EI): 665, 647, 456, 455, 538, 134, 133, 117, 105, 91
EXAMPLE 289  4-Trifluoromethyl-N-{3-(R or 8)-{1-[4-hydroxy-2-0x0-6,6-di-
| phenethyl-5, 6-dihydro-2H-pyran-S-yl]-propyl]-phenyl]-2-
pyridinesulfonamide (Formula ’I'PI'-G R, is ethyl; R, is phenyl,
Rg is 4-trifluoromethylpyridine; Refer to Chart TTT).

Following the procedure of Example 281 but substituting Isomer 1 of
Preparation 145 (Formula"f'l‘l‘-4; Chart TTT; R, is ethyl; R, is phenyl) gives 5-
trifluoromethyl-N-[8-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-s-yll-propyl]-phenyl]-2-pyridinesulfonamide as an amorphous solid.

Physical characteristics are as follows: '

MS(EI): 666, 665, 647, 134, 138, 117, 105 91

HRMS: 665.2306
EXAMPLE 290 4-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-

phenethyl-5,6-dihydro-2H-pyran-8-yll-propyl]-phenyl]-2-

pyridinesulfonamide (Formula TTT-7; R, is ethy]; R, is phenyl;

Ry is 4-trifluoromethylpyridine; Refer to Chart TTT).
Following the procedure of Example 281 but substituting Isomer 2 of

- Preparation 145 (Formula TTT-5; Chart TTT; R, is ethyl; R, is phenyl) gives 4-

trifluoromethyl-N-[8-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl]-propyl]-phenyl]-2-pyridinesulfonamide as an amorphous solid.
Physical characteristics are as follows:
HRMS: 665.2306
MS(EI): 666, 665, 847, 134, 133, 117, 105, 91
EXAMPLE 291  4-Trifluoromethyl-N-[8-(R or S)-{1-{4-hydroxy-2-0x0-6,6-di-n-
propyl-5,6-dihydro-2H;pyran-8-y1]-2,2-dimethylpropy1]-phenyl]-
2-pyridinesulfonamide (Formula TTT-6; R, is t-butyl; R, is
methyl; Rg is 4-trifluoromethylpyridine; Refer to Chart TTT).
Following the procedure of Example 283 but substituting Isomer 1 of
Preparation 144 (Formula TTT-4' Chart TTT; R, is t-butyl; R, is methyl) gives 4-
tnﬂuoromethyl-N-[3-(R or S)-[ 1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5, 6-dihydro-2H-
pyran-3-yl]-2,2-dimethylpropyl}-phenyl]-2-pyridinesulfonamide as an amorphous
solid. .
Physical characteristics are as follows:
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MS(EI): 525, 512, 428, 411, 302, 284, 258, 146, 57

HRMS: 568.2209
EXAMPLE 292 4-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-

propyl-5,6-dihydro-2H-pyran-3-yl}-2,2-dimethylpropyl]-phenyl]-
2-pyridinesulfonamide (Formula TTT-7; R, is t-butyl; R, is
methyl; R, is 4-triflucromethylpyridine; Refer to Chart TTT).

Following the procedure of Example 283 but substituting Isomer 2 of
Preparation 144 (Formula TTT-5; Chart TTT; R, is t-butyl; R, is methyl) gives 4-
trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl}-2,2-dimethylpropyl)-phenyl]-2-pyridinesulfonamide as an amorphous
solid.

Physical characteristics are as follows:

MS(ED): 569, 551, 511, 493, 439, 371, 360, 303, 284, 161, 139

HRMS (MI+H"): 569.2297
PREPARATION 134 N-[3-[1-[5,6-Dihydro-4-hydroxy-2-oxo-6-(2-phenethyl)-6-n-

propyl-2H-pyran-3-yl]-2,2-dimethylpropyllphenyl-
carbamic acid, phenylmethyl ester (Formula RRR-1; R,
~ is t-butyl; Refer to Chart RRR).

To 4.8g of AICl, at -70°C, under Ny, is added 120 ml of THF. The mixture is
allowed to stir at 0°C for 15 minutes and 4.68g of (formula RRR-A) of Preparation
17 is added. The reaction mixture is stirred for 15 minutes and 4.59¢ of 3-
aminoCbZ-benzaldehyde (formula RRR-B) is added. The reaction mixture is stirred
for 15 minutes at 0°C followed by 3 hours at room temperature. The reaction is
cooled to 0°C and 26g of sodium carbonate monohydrate (.21M) is added, with
vigorous stirring, followed by 1.08 ml of water. After stirring at 0°C for an
additional 15 minutes, the mixture is treated with 120 ml of THF and filtered
through celite. The celite is washed well with THF and the THF solution is
evaporated to dryness under vacuum to an amber foam. The residue is dissolved in
120 ml of THF, the solution is cooled to -5°C and 2.1g of CuBr.Me,S added. The
mixture is stirred for 15 minutes and 65mL of a 1M t-butylmagnesium chloride in
THF solution is added, dropwise, with temperatures not rising above 0°C. The
reaction is allowed to stir for an additional 15 minutes at 0°C and 6 ml of water is
slowly added followed by 30 ml of 1IN HCl. The reaction mixture is poured into 1.3L
of ethyl ether. The aqueous layer is separated and the organic layer is extracted
three times with 10% aqueous ammonium carbonate followed by once with water.
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The organic solution is dried over anhydrous sodium sulfate, filtered and evaporated
to dryness to give an amorphous foam. This crude material is chromatographed over .
silica gel using 30% ethyl acetate in hexane as eluent to give 6.15g the title product.
PREPARATION 135 Preparative resolution of N-{3-[1-[5,6-Dihydro-4-hydroxy-
2-0x0-6-(2-phenethyl)-6-n-propyl-2H-pyran-3-yi}-2,2-
- dimethylpropyllphenyl-carbamic acid, phenylmethyl
ester (Formula RRR-1; R, is t-butyl) into four isomers, 3-
(R or S)-{1-{5,6-Dihydro-4-hydroxy-2-oxo-6-(R or S)-(2-
phenethylm or S)-n-propyl-2H-pyran-3-yl;]'-2,2-
dimethyl-propyllphenyl-carbamic acid, phenylmethyl
ester (Formulas RRR-3 to 6; R1 is t-butyl; Refer to Chart
RRR).
The four constituent enantiomers are (in order of elution from system A)

- Isosmer 1 (Formula RRR-4; refer to Chart RRR), Isomer 2 (Formula RRR-3; refer to

Chart RRR), Isomer 3 (Formula RRR-5; refer to Chart RRR), and Isomer 4 (Formula
RRR-6; refer to Chart RRR). System A consists of a 0.46x25 em Chiralcel OD-H
column eluted at 0.5 mL/min with 20% isopropanol and 0.1 % trifluoracetic acid in
hexane (V/V). (Chiralcel OD-H is a reglstered trademark of Chiral Technologzes,
Inc., Exton PA 19341.)

The first phase of the resolution is accomplished with a 2.1x25 em
(R,R)Whelk-O 1 column eluted with 20% (V/V) isopropanol in hexane at 12 mL/min.
((R,R)Whelk-O 1 is a registered trademark of Regis Technologies, Inc., Morton
Grove, IL 60053.) The peaks eluting at approximately 35 and 41 min are,
respectively, a mixture of Isomer 8 and Isomer 4 and a mixture of Isomers 1 and 2
and as judged from System A, above. The two mixtures are further treated as
In the second phase of the resolution, the mixture from above that elutes
near 41 minutes is injected onto a 2.1x25 cm Chiralcel OD column (Chiral
Technologies, Inc.) and elutes with 16% isopropanol and 0.05% trifluoracetic acid in
hexane (V/V) at 9.0 mL/min. The peaks that elute near 11.0 and 22.0 minutes are
designated respectively, peaks 1 and 2 and as judged from System A.

In the final phase of the resolution, the mixture that elutes from the Whelk-O
column near 35 minutes is injected onto a 2.2x25 cm Chiralcel OD column and
elutes with 35% isopropanol and 0.1% triflucroacetic acid (V/V) in hexane at 9.0
mlL/min. The isomer that elutes near 9.7 minutes is designated peak 3 and the one
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that elutes near 16.6 minutes is designated peak 4.

PREPARATION 136 8-[1-(3-Aminophenyl)-2,2-dimethyl-propyl]-5,6-dihydro-4-
hydrox#:6-phenethyl-6i-propyl-pyran-2-one (Formula
RRR-2, Refer to Chart RRR).

To 590mg of 3-[1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenethyl)-
6-n-propyl-2H-pyran-3-yl]-2,2-dimethylpropyllphenyl-carbamic acid of Preparation
1384, is added 10ml of methanol and 660 mg of ammonium formate. When all the -
reactants are dissolved, 140 mg of 10% Pd/C is added and the reaction is allowed to
stir at room temperature for 60 minutes. The reaction is filtered (celite) and the
filter pad is washed well with methanol and the methanol solution is evaporated
under vacuum to a crude solid. The solid is partitioned between water and
methylene chloride, and the methylene chloride layer is washed twice with water,
dried over anhydrous sodium sulfate and evaporated to dryness to give 372mg of 3-
[1-(3-amino-pheny)-2,2-dimethyl-propyl]-5,6-dihydro-4-hydroxy-6-phenethyl-6-n-
propyl-pyran-2-one. This material is identical to material described earlier (Formula
T-4; refer to Chart T). _

PREPARATION 137 3(R or S)-{1-(3-amino-phenyl)-2,2-dimethyl-propyll-5,6-
dihydro-4-hydroxy-6(R or S)-phenethyl-6(R or S)-propyl-
pyran-2-one (Formula RRR-7; R, is t-butyl; Refer to
Chart RRR).

Following the procedure of Preparation 136 but substituting the compound in
Preparation 135 designated peak 2 for the compound of Preparation 134 gives 3(R or
S)-[1-(8-amino-pheny)-2,2-dimethyl-propyl}-6,6-dihydro-4-hydroxy-6(R or S)-
phenethyl-6(R or S)-propyl-pyran-2-one as an amorphous foam.

Physical characteristics are as follows:

MS(EI): 421, 365, 164, 163, 147, 146, 118, 107, 91, 57.

HRMS: 421.2617
PREPARATION 138 3(R or S)-{1-(8-Amino-pheny)-2,2-dimethyl-propyl}-5,6-

dihydro-4-hydroxy-6(R or S)-phenethyl-6(R or S)-propyl-
pyran-2-one (Formula RRR-8; R, is ¢-butyl; Refer to
Chart RRR).

Following the procedure of Preparation 136 but substituting the compound of
Preparation 135 designated peak 1 for the compound of Preparation 134 gives 3(R or
S)-[1-(3-amino-pheny)-2,2-dimethyl-propyl]-5,6-dihydro-4-hydroxy-6(R or S)-
phenethyl-6(R or S)-propyl-pyran-2-one as an amorphous foam.
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Physical characteristics are as follows:

MS(EI): 421, 365, 164, 163, 147, 146, 118, 107, 91, 57.

EXAMPLE 293 5-Trifluoromethyl-N-[3-{1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-
phenethyl)-6-n-propyl-2H-pyran-3-yl}-2,2-dimethylpropyl]-
phenyl}-2-pyridinesulfonamide (Formula RRR-15; R, is t-butyl;
R, is 5-trifluoromethyl; Refer to Chart RRR).

Following the procedure of Example 281 but substituting the product of
Preparation 136 for the product of Preparation 182 gives 5-trifluoromethyl-N-[3-[1-
[6 6-dihydro-4-hydroxy-2-oxo-6-(2-phehethyl)-6-nepropyl-2H-pyran-3-yl]-2,2-
dlmethylpropyl]-phenyl]-2-pyndmesulfonam1de as an amorphous foam.

Physical characteristics are as follows:

MS(EI): 497, 411, 401, 388, 343, 331, 197, 174, 146 138

) HRMS: 540.1938 :
EXAMPLE 294 5-Trifluoromethyl-N-[8(R or 8)-[1-[5,6-dihydro-4-hydroxy-2-oxo-
' '6(R or S)<(2-phenethyl)-6(R or S)-n-propyl-2H-pyran-3-yl}-2,2-
dimethylpropyl]-phenyl}-2-pyridinesulfonamide (Formula RRR-
-11; R, is t-butyl; R, is 5-trifluoromethyl; Refer to Chart RRR).
Following the procedure of Example 281 but substituting the product of

Preparation 137 for the product of Preparation 132 gives 5-trifluoromethyl-N-[8 (R or

S)-{1-[5,6-dihydro-4-hydroxy-2-0xo-6(R or S)(2-phenethyl)-6(R or S)-n-propyl-2H-

- pyran-3-yl}-2,2-dimethylpropyl}-phenyl}-2-pyridinesulfonamide as an amorphous
foam. ' :

Physical characteristics are as follpws:

MS(EI): 873, 355, 201, 146, 145, 118, 117, 91, 57.

HRMS:630.2394

EXAMPLE 295 6-Trifluoromethyl-N-[38 (R or S)-[1-[5,6-dihydro-4-hydroxy-2-oxo-
6(R or S)-(2-phenethyl)-6(R or S)-n-propyl-2H-pyran-3-yi}-2,2-
dimethylpropyll-phenyll-2-pyridinesulfonamide (Formula RRR-
12; R, is t-butyl; R, is 5-trifluoromethyl; Refer to Chart RRR).

Following the procedure of Preparation 281 but substituting the product of

Preparation 138 for the product of Preparation 182 gives 5-trifluoromethyl-N-[3(R or

S)-(-(1-[5,6-dihydro-4-hydroxy-2-ax0-6(R or S)-(2-phenethyl)-6(R or S)-n-propyl-2H-

pyran-3-yl]-2,2-dimethylpropyi)phenyl]-%pyridinesulfonamide as an amorphous

foam. '

Physical characteristics are as follows:
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MS(EI): 378, 355, 201, 146, 145, 118, 117, 91, 57.

HRMS:630.2379
EXAMPLE 296  4-Trifluorometh§1:N-[3(R or S){1-[5,6-dihydro-4-hydroxy-2-oxo-

6(R or S)-(2-phenethyl)-6(R or S)-n-propyl-2H-pyran-3-yl}-2,2-
dimethylpropyl]-phenyll-2-pyridinesulfonamide (Formula RRR-
11, R, is t-butyl; R, is 4-trifluoromethyl; Refer to Chart RRR).

Following the procedure of Example 294 but substituting the product of
Preparation 128 for the product of Preparation 129 gives 4-trifluoromethyl-N-[3(R or
S)-[1-{5,6-dihydro-4-hydroxy-2-0x0-6(R or S)-(2-phenethyl)-6(R or S)-n-propyl-2H-
pyran-3-yl}-2,2-dimethylpropyli-phenyl}-2-pyridinesulfonamide as an amorphous
foam.

Physical characteristics are as follows:

MS(EI): 633, 632, 631, 614, 613, 346, 201, 146, 91, 57.

HRMS:631.2444 |
EXAMPLE 297 4-Trifluoromethyl-N-[3(R or S)-[1-[5,6-dihydro-4-hydroxy-2-oxo-

6(R or S)-(2-phenethyl)-6(R or S)-n-propyl-2H-pyran-3-yl}-2,2-
dimethylpropyl)-phenyl]-2-pyridinesulfonamide (Formula RRR- '
12; R, is t-butyl; R, is 4-trifluoromethyl; Refer to Chart RRR).

Following the procedure of Example 295 but substituting the product of
Preparation 128 for the product of Preparation 129 gives 4-trifluoromethyl-N-[3(R or
S)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6(R or S)-(2-phenethyl)-6(R or S)-n-propyl-2H-
pyran-3-yl]-2,2-dimethylpropyl]-phenyl]-2-pyridinesulfonamide as an amorphous
foam.

Physical characteristics are as follows:

MS(EI): 6383, 632, 631, 614, 613, 346, 201, 148, 91, 57.

HRMS:631.2450
EXAMPLE 298 5-Trifluoromethyl-N-[3(R or S)-[1-[5,6-dihydro-4-hydroxy-2-oxo-

6(R or 8)-(2-phenethyl)-6(R or S)-n-propyl-2H-pyran-3-yl]-
propyll-phenyl]-2-pyridinesulfonamide (Formula RRR-11; R, is
ethyl; R, is 5-trifluoromethyl; Refer to Chart RRR).

Following the procedure of Example 294 but substituting the product of
Preparation 147A gives 5-trifluoromethyl-N-[3(R or S)<(-(1-[5,6-dihydro-4-hydroxy-2-
ox0-6(R or S)-(2-phenethyl)-6(R or S)-n-propyl-2H-pyran-3-yl}-propyl)phenyl]}-2-
pyridinesulfonamide as an amorphous foam.

Physical characteristics are as follows:
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MS(EI): 605, 604, 603, 602, 586, 585, 393, 201, 133, 91
- HRMS: 603.2153
EXAMPLE 298A 5-Trifluoromethyl-N-[3(R or S)-{1-[5,6-dihydro-4-hydroxy-2-oxo-
6(R or S)-(2-phenethyl)-6(R or S)-n-propyl-2H-pyran-3-yl}-
propyl}-phenyl]-2-pyridinesulfonamide (Formula RRR-12; R, is
~ ethyl; R, is 5-trifluoromethyl; Refer to Chart RRR).

Following the procedure of Example 294 but substituting the amine derived
from Isomer 1 of Preparation 147 (derived following the procedure of Preparation
147A) gives the title compound as an amorphous foam.

Physical characteristics are as follows: -

1H NMR (CD4OD): 5 8.9, 8.2, 8.0, 7.0-7.3, 8.9, 2.4-2.7, 1.2-2.2, 0.8-1.0.

TLC (silica gel GF): Rf=0.19, 40% ethyl acetate in hexane.

PREPARATION 139 (5-N1h‘o-pyndm-2-yl)-1sothmurea hydrochloride (Formula ‘
UUU-2) Refer to Chart UUU.
- A solution of 3.81 g of thiourea in 75 mL of hot absolute ethanol is treated
with 7.61 g of 2-chloro-5-nitropyridine (Formula UUU-1) and is heated at reflux for 6
hours. The mixture is then cooled to 0°C and the precipitated solid is collected. The
solid is washed sequentially with cold absolute ethanol and chloroform. The solid is
dried ir vacuo to afford 6.91 g of the title product as a light brown solid.

Physical characteristics are as follows: | |

MP 175 °C (dec.)

H NMR (CD30D) 3 7.9, 8.6, 9.4 ppm
PREPARATION 140 5-N1tro-2-thlopyndme (Formu.la UUU-3) Refer to Chart

Asolutionofl.GBgofsodiumcarbon'ateinEOmLofwateristreatedwith
2.35 g of the title compound of Preparation 139. The mixture is charged with a
solution of 2.75 g of sodium hydroxide in 50 mL of water and the resulting mixture
is warmed to room temperature. After stirring for 1 hour, the mixture is heated to
95°C for 1 hour and finally cooled to room temperature. The aqueous mixture is
extracted with two portions of diethyl ether and then carefully acidified with 6 N
aqueous hydrochloric acid. The orange precipitated solid is collected and washed

‘sequentially with cold dilute aqueous hydrochloric acid and water. The solid is dried

in vacuo to afford 1.27 g of the title product as an orange solid.
Physical characteristics are as follows:
MP 167-170 °C '
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IH NMR (CDCl;-CD,0D) 5 7.4, 7.9, 8.5 ppm

PREPARATION 141 5-Nitro-2-pyridinesulfonyl chloride (Formula UUU-4)
Refer to Chart UUU.

To a suspension of 1.27 g of the title compouﬁd of Preparation 140 in 25 mL
of 1 N aqueous hydrochloric acid and 5 mL of acetic acid at 0°C is vigorously
bubbled in chlorine gas. After 15 minutes, the chlorine gas addition is ceased and
replaced with nitrogen gas. The resulting solid is collected and washed sequentially
with cold dilute aqueous hydrochloric acid and water. The solid is dried in vacuo to
afford 1.60 g of the title product as a tan solid.

Physical characteristics are as follows:

MP 77-80 °C
1H NMR (CDCly) 5 8.3, 8.8, 9.6 ppm
PREPARATION 142 N-[3-(1-[5,6-Dihydro-4-hydroxy-2-oxo-6-(2-phenylethyl)-6-

propyl-2H-pyran-3-yl}-2,2-dimethylpropyl)phenyl]-5-
nitro-2-pyridinesulfonamide (Formula UUU-5: R, is 2-
phenylethyl, R, is propyl, Rg is tert-butyl) Refer to Chart
Uuu.

To a solution of 210 mg of the title compound of Preparation 81 (Formula T-4)
in 2 mL of dichloromethane at 0°C is added 80 uL of pyridine followed by 111 mg of
the title compound of Preparation 141 (Formula UUU-4). After warming to room
temperature overnight, the reaction mixture is column chromatographed on flash
silica gel eluting with 3% to 9% ethyl acetate in dichloromethane to provide 303 mg
of the title compound as a yellow foam.

Physical characteristics are as follows:

_ 14 NMR (CDCl3-CD40D) 5 0.8-1.0, 1.2-14, 1.6-1.9, 2.4-2.7, 4.0, 6.9-7.4, 8.0,

8.5, 9.4 ppm

HRMS 608.2412 (EI)

EXAMPLE 299 5-Amino-N-[3-(1-[5,6-dihydro-4-hydroxy-2-0xo-6-(2-phenylethyl)-
6-propyl-2H-pyran-3-yl}-2,2-dimethylpropyl)phenyl])-2-
pyridinesulfonamide (Formula UUU-6: R, is 2-phenylethyl, R,
is propyl, Ry is tert-butyl) Refer to Chart UUU.

To a solution of 300 mg of the title compound of Preparation 142 (Formula
UUU-6) in § mL of methanol under argon is added 500 mg of ammonium formate
followed by 100 mg of 10% palladium on carbon. After 1 hour, the reaction mixture
is filtered through a pad of Celite with methanol washes. The combined filtrates are
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concentrated under reduced pressure and the residue is repeatedly triturated with

portions of dichloromethane. The combined dichloromethane washes are concen-

trated under reduced pressure and the residue is column chromatographed on flash
silica gel eluting with 50% ethyl acetate in dichloromethane to provide 246 mg of the

title compound as a white solid. - .

Physical characteristics are as follows:

1§ NMR (CDClg-CDgOD) 5§ 0.8-1.0, 1.2-14, 1.5-2.0, 2.4-2.6, 4.0, 6.7, 6.8-7.3,
7.4, 7.9 ppm B

HRMS 577.2617 (EI)

EXAMPLE 300-327 _ _

Following the procedures and preparations described above and using
starting materials known and available to one of ordinary skill in organic synthesis,
the following additional compounds in Table 3 of the present invention are made
from the compounds prepared in the following preparations:

PREPARATION 143 Preparative separation of N-[3-[1-[5,6-Dihydro-4-
hydroxy-2-0x0-6-(2-phenethyl)-6-n-propyl-2H-pyran-3-yl]-
2,2-dimethylpropyllphenyl-carbamic acid phenylmethyl .
ester, to give 4 isomers. |

The title compound of Preparation 134 is separated into four constituent
steroisomers which are (in order of elution from system A) 4 isomers: Isomer 1,
Isomer 2, Isomer 8, and Isomer 4 with the following approximate observed retention
times 10.5, 14.9, 21.4 and 65.2 minutes respectively. System A consists of a 0.46x25
cm Chiralcel OD-H column eluting at 0.5 mL/min with 20% isopropanol and 0.1 %
trifluoracetic acid in hexane (V/V). (Chiralcel OD-H is a registered trademark of
Chiral Technologies, Inc., Exton PA 19341.)

The first phase of the separation is éeeomplished with a 2.1x25 cm
(R,R)Whelk-O 1 column eluting with 20% (V/V) isopropanal in hexane at 12 mL/min.
((R,R)Whelk-O 1 is a registered trademark of Regis Technologies, Inc., Morton
Grove, IL 60053.) The peaks eluting at approximately 35 and 41 min are,
respectively, a mixture of Isomers 8 and 4 and a mixture of Isomers 1 and 2 as
judged from System A, above. The two mixtures are further treated as below.

In the second phase of the separation, the mixture from above that elutes
near 41 minutes is injected onto a 2.1x25 cm Chiralcel OD column (Chiral Tech-
nologies, Inc.) and eluting with 15% isopropanol and 0.06% trifluoracetic acid in
hexane (-V/V) at 9.0 mL/min. The peaks that elute near 11.0 and 22.0 minutes are,
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respectively, Isomer 1 and Isomer 2 as judged from System A.

In the final phase of the separation, the mixture that elutes from the
(R,R)Whelk-O 1 coliinn near 35 minutes is injectéd onto a 2.2x25 cm Chiralcel OD
column eluting with 35% isopropanol and 0.1% trifluoroacetic acid (V/V) in hexane
at 9.0 mL/min. The isomer that elutes near 9.7 minutes is Isomer 8 and the one
that elutes near 16.6 minutes is Isomer 4.

In both phases of the separation of sterecisomers, fractions are pooled after
assay with System A and pools are concentrated to dryness on a rotary evaporator.
PREPARATION 144 Resolution of N-[3-(1-[5,6-Dihydro-6,6-dipropyl-4-

hydroxy-2-oxo-2H-pyran-3-yl}-2,2-dimethylpropyl)-
phenylicarbamic acid, phenylmethyl ester to give 2
isomers.

Samples of the starting compound (up to 1.0 gm each run) are injected onto a
5.1x50 cm Chiralcel OD column (Chiral Technologies, Inc.). The enantiomers elute
at about 23 min (This corresponds to the benzyloxycarbonyl protected analogue of
amine (Isomer 1) (EI-MS: 359 [M+]; 'H NMR (CDCl;-CD4OD): 7.1-6.9, 6.5, 4.2, 2.6-
2.3, 1.8-1.2, 1.1, 0.9; TLC: Re=0.42 (10% ethyl acetate in dichloromethane)), and at
about 33 min (This corresponds to the benzyloxycarbonyl protected analogue of
amine (Isomer 2) (EI-MS: 859 [M+]; 1H NMR (CDCl3-CD4OD): 7.1-6.9, 6.5, 4.2, 2.6-
2.3, 1.8-1.2, 1.1, 0.9; TLC: Re=0.42 (10% ethyl acetate in dichloromethane)). The
mobile phase is 20% isopropanol and 0.1% acetic acid in hexane (V/V) pumped at 60
mL/min. The purity is checked on a 0.46x25 cm Chiralcel OD-H column (Chiral
Technologies, Inc.). The mobile phase is 20% isopropanol in hexane (V/V) and 0.06%
trifluoroacetic acid pumped at 0.5 mIL/min. The observed retention times are 8.9
and 16.7 min (monitor set at 238 nm) for Isomer 1 and Isomer 2, respectively.
PREPARATION 145 Resolution of N-[3-(1-{6,6-Bis(2-phenylethyl)-5,6-dihydro-

4-hydroxy-2-oxo-2H-pyran-3-yllpropyl)phenyljcarbamic
acid, phenylmethyl ester to give 2 isomers.

Samples of the starting compound (up to 1.3 gm each run) are injected onto a
5.1x50 em Chiralcel OD column (Chiral Technologies, Inc.). The enantiomers are
eluted with 20% isopropanol and 0.025% acetic acid in hexane (V/V) at 60 mL/min
until the first enantiomer elutes. At this point (approximately 120 min into the run)
the flow rate is increased to 90 mL/min to expedite elution of the second enantiomer.
The enantiomers elute near 91.2 min (This is the corresponding benzyloxycarbonyl
analogue of amine Isomer 1 and near 132 min (This is the corresponding
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benzyloxycarbonyl analogue of amine Isomer 2. The purity is checked on a 0.46x25
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cm Chiralcel OD-H column. The mobile phase is 30% isopropanol in hexane (V/V)

pumped at 0.5 mL/min.
PREPARATION 146

5-Carbamoylpyridine-2-sulfonyl chloride (Formula VVV-

2) Refer to Chart VVV.

Into a cold (0°), stirred suspension of 400 mg of 2-mercapto-5-

carbamoylpyridine of formula VVV-1 in 7.5 ml of 1N HClI is passed a brisk stream of

chlorine gas. After ten minutes, the suspension is filtered, and the solid washed
well with water and dried in vacuo. Obtained is 517 mg of the title compound as a

nearly white solid.

EXAMPLE 328 N-[3-{1-(4-Hydroxy-5,6-dihydro-2-oxo-6-(2-(4-ﬂuorophenyl)ethyl)—

6-propyl-2H-pyran-3-yl)-2,2-dimethylpropyliphenyl]}-4-

cyanobenzenesulfonamide (Formula U-8: R, is tert-butyl, R, is

4-cyanophenyl) Refer to Chart U.

Using the general sulfonation procedure of Example 252, 88 mg of the amine

of Preparation 86 (Formula u-7, Rl is tert-butyl) is reacted with 4-

cyanobenzenesulfonyl chloride. Flash chromatography on silica gel using 10% ethyl
acetate in dichloromethane promdes 117 mg of the title oompound as an amorphous

white solid.

Physical characteristics are as follows:
1H NMR & 0.90, 1.8, 1.7, 2.5, 3.6, 6.8-7.4, 7.6, 7.8 ppm

HRMS: 605.2478

Ry 0.36 (10% ethyl acetate in dichloromethane)

EXAMPLE 329 N-[3-{1-(4-Hydroxy-5, 6-dihydro-2-0x0-6-(2-(4-fluorophenyl)ethyl)-

6-propyl-2H-pyran-3-y1)-2,2-dimethylpropyl)phenyl}-8-
quinolinesulfonamide (Formula U-8: R, is tert-butyl, R, is 8-
quinolyl) Refer to Chart U.
Using the general sulfonylation procedure of Example 252, 88 mg of the
amine of Preparation 86 (Formula U-7, R, is tert-butyl) is reacted with 8-
quinolinesulfonyl chioride. Flash chromatography on silica gel using 5-10% ethyl

acetate in dichloromethane provides 101 mg of the title compound as an amorphous

white solid.

Physical characteristics are as follows:
1H NMR 5 0.68, 0.9, 1.1, 1.3, 1.6-1.9, 2.4-2.6, 6.7-7.6, 8.0, 8.2, 9.1 ppm

HRMS: 631.2638
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Ry 0.30 (5% ethyl acetate in dichloromethane)

EXAMPLE 330  N-[3-{1-(4-Hydroxy-5,6-dihydrd:3-ox0-6,6-bis(2-phenylethyl)-2H-
pyran-3-yl)propyliphenyl]-1-methyl- 1H-imidazole-4-sulfonamide
(Formula D-6: R, is phenethyl, R, is phenethyl, Ry is ethyl, R,
is 1-methylimidazole-4-yl) Refer to Chart D.

Using the general sulfonylation procedure of Example 252, 77 mg of the
amine of Formula D-5, wherein R, and Ry, are phenethyl and Ry is ethyl, is reacted
with 1-methylimidazole-4-sulfonyl chloride. Flash chromatography on silica gel
using 3% methanol in dichloromethane provides 97.0 mg of the title compound as a
crystalline white solid.

Physical characteristics are as follows:

1H NMR 5 0.88, 1.9-2.2, 2.6, 3.6-3.8, 3.97, 6.9-7.5 ppm

HRMS: 600.2521

R¢ 0.31 (5% methanol in dichloromethane)

EXAMPLE 3831 N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-phenylethyl)-2H-
pyran-3-yl)propyl}phenyl]-5-cyanopyridine-2-sulfonamide
(Formula D-6: R, is phenethyl, R, is phenethyl, R; is ethyl, R,
is 5-cyanopyridine-2-yD) Refer to Chart D.

Using the general sulfonylation procedure of Example 252, 77 mg of the
amine of Formula D-5, wherein R, and R, phenethyl and Ry is ethyl,is reacted with
5-cyanopyridine-2-sulfonyl chloride. Flash chromatography on silica gel using 10%
ethyl acetate in dichloromethane provides 88.3 mg of the title compound as a
crystalline white solid.

Physical characteristics are as follows:

- 1H NMR 5 0.85, 1.8-2.2, 2.5-2.7, 8.97, 6.9-7.4, 7.9, 8.8 ppm.

HRMS: 622.2355

R 0.28 (10% ethyl acetate in dichloromethane)

EXAMPLE 332 N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6-(2-(4-fluorophenyl)ethyl)-
6-propyl-2H-pyran-3-yDpropyl}phenyl]-5-carbamoylpyridine-2-
sulfonamide (Formula U-8: R, is ethyl, R, is 5-
carbamoylpyridine-2-yl) Refer to Chart U.

Using the general sulfonylation procedure of Example 252, 82 mg of the
amine of Formula U-7, wherein R, is ethyl, is reacted with 5-carbamoylpyridine-2-
sulfonyl chloride of Preparation 146. Flash chromatography on silica gel using 3-6%
methanol in dichloromethane provides 55.4 mg of the title compound as an
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amorphous solid.

Physical characteristics are as follows: ,

1HNMIRSO?-OQ 13, 1.6-2.1, 2.5, 3.9, 6.8-7.3, 7.8, 8.2 ppm.

HRMS: 596.2216

Rf 0.16 (5% methanol in dichloromethane) -

EXAMPLE 333 N-{8-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-(4-
fluorophenyl)ethyl)-2H-pyran-8-yl)propyl)phenyl]-5-
carbamoylpyridine-2-sulfonamide (Formula V-8: R, is ethyl, R,
is 5-carbamoylpyridine-2-yl) Refer to Chart V.

Using the general sulfonylation procedure of Example 252, 98 mg of the
amine of formula V-7, wherein R, is ethyl) is reacted with 5-carbamoylpyridine-2-
sulfonyl chloride of Preparation 146. Flash chromatography on silica using 3-6%
methanol in dichloromethane promdes 58.3 mg of the title compound as an
amorphous solid.

Physical characteristics are as follows

14 NMR 5 0.83, 1.8-2.2, 2526, 6872, 7., 8.1, 9.0 ppm.

HRMS: 676.2297 '

R¢ 0.17 (5% methanol in dichloromethane)

EXAMPLE 834  N-[3-{1-(4-Hydroxy-5,6-dihydro-2-ax0-6,6-dipropyl-2H-pyran-3-
yhpropyliphenyl)-5-carbamoylpyridine-2-sulfonamide (Formula
D-6: R, is propyl, R, is propyl, Ry is ethyl, R, is 5-carbamoyl-
pyridine-2-yl) Refer to Chart D.

Using the general sulfonylation procedure of Example 252, 66 mg of the
amine of Formula D-5 (R, and R, are propyl, R, is ethyl) is coupled with 5-
carbamoylpyridine-2-sulfonyl chloride of Preparation 146 to yield, after flash
chromatography on silica gel using 3-6% methanol in dichloromethane, 83.8 mg of
the title compound as an amorphous white solid.

Phyasical characteristics are as follows:

1H NMR 8 0.7-0.9, 1.2-2.1, 3.87, 7.0-7.8, 7.8, 8.2 ppm.

HRMS: 516.2156
R 0.22 (5% methanol in dichloromethane)
PREPARATION 147 Resolution of N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6-

phenethyl-6-propyl-2H-pyran-8-yl)propyliphenyl)-
- carbamic acid, phenylmethyl ester to give 4 isomers
 (Formula WWW-2: R, is phenethyl, R, is propyl, R, is
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ethyl) Refer to Chart WWW and RRR.

The four isomers of the product of Preparation 130A (Formula RRR-1; R, =
ethyl) are (in arder of increasing retention time on System B): (ca. 16.9 min) {Isomer
1), (ca. 28.0 min) (Isomer 2), (ca. 38.2 min) (Isomer 8) and (ca. 49.8 min) (Isomer 4).
System B consists of a 0.46x25 cm Chiralcel OD-H column (Chiral Technologies,
Inc.) eluting with 25% isopropanol in hexane (V/V) at 0.5 mL/min.

In Phase one of the complete resolution repeatedly inject 55 mg samples of
the product of Preparation 130A onto a 2.1x25 cm (R,R)Whelk-O 1 column (Regis
Technologies, Inc.). Elute the isomers at 10 mL/min with 35% isopropanol and 0.5%
acetic acid in hexane (V/V). The first of the three peaks to elute (near 12 min) is a
mixture of Isomers 1 (Formula RRR-4 of Chart RRR) and 2 (Formula RRR-3 of
Chart RRR) as shown by injecting aliquots in System B. Resolve this mixture in
Phase 2, below. '

The second phase consists of a 2.1x25 cm Chiralcel OD column kept at 30°.
Inject 60 mg batches of the mixture obtained in the first phase and elute the
enantiomers with 25% isopropanol and 0.05% trifluoroacetic acid (V/V) at 9 mL/min.
Separately pooled and concentrated, the fractions eluting near 14.5 and 23.9 min to
give Isomers 1 (Formula RRR-4 where R, is ethyl of Chart RRR) and 2 (formula
RRR-3 where R, is ethyl of Chart RRR) respectively.

PREPARATION 147A 3-(R or 8)-[1-(3-aminophenyl)-propyl]l-4-hydroxy-5,6-
dihydro-6-(R or S)-phenethyl-6-(R or S)-propyl-2H-pyran-
2-one (Formula RRR-7; R, is ethyl; Refer to Chart RRR).

Following the procedure of Preparation 132 beginning with the peak
identified as peak 2 (Formula RRR-3; R, is ethyl of Chart RRR) from the chiral
resolution of the product of Preparation 147, the title compound is prepared.

Physical characteristics are as follows:

1H NMR (CDgOD): 5 6.5-7.8, 3.94.0, 2.5-2.7, 1.2-2.3, 0.8-1.0.

TLC (silica gel GF): Rf=0.31, 40% ethyl acetate in hexane.

EXAMPLE 335 N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0xo0-6(R or S)-phen-
ethyl-6-propyl-2H-pyran-3-yl)propyliphenyl]-5-cyanopyridine-2-
sulfonamide (Formula WWW-4: R, is phenethyl, R, is propyl,
Rg is ethyl, R, is 5-cyanopyﬁdiné-2-yl) {Isomer 1] Refer to
Chart WWW.

The title compound is prepared using the general sulfonylation procedure of
Example 252, using the amine of Formula WWW-8, where R, is phenethyl, R, is
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propyl, and Rg is ethyl. The amine is derived from the first stereoisomer of Formula
WWW-2 to elute from a Chiralcel OD chiral HPLC column of Preparation 147. The
title compound is obtained as an amorphous solid after flash chromatography on
silica using 10% ethyl acetate in dichloromethane.

Physical characteristics are as follows:

1H NMR 5 0.7-1.0, 1.2-2.6, 3.3-3.6, 6.9-7.3, 7.7-8.2, 88—90ppm

HRMS: §60.2210

Re 0.41 (15% ethyl acetate in dichloromethane)

- EXAMPLE 336 N-[8-(1(R or S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S or R)-

phenethyl-6-propyl-2H-pyran-3-yl)propyllphenyll-5-
cyanopyﬁdine-z-sulfonamide (Formula WWW-4: R, is
phenethyl, R, is propyl, Ry is ethyl, R, is 5-cyanopyridine-2-yl)
[Isomer 2] Refer to Chart WWW.

The title compound is prepared using the general sulfonylation procedure of
Example 252, using the amine that is the title product of Preparation 147A
(Formula WWW-3, where R, is phenethyl, R, is propyl, and Ry is ethyl). The amine
is derived from the second sterecisomer of Formula WWW-2 to elute from a
Chiralcel OD chiral HPLC column of Preparation 147A. ‘The title compound is
obtained as an amorphous solid after ﬂash chromatography on silica using 10% ethyl
acetate in dichloromethane.

Physical characteristics are as follows:

1H NMR § 0.6-2.6, 3.3-3.6, 6.9-7.3, 7.7-8.2, 8.8-9.0 ppm.

HRMS: 560.2215 : '

Re 0.41 (16% ethyl acetate in dichloromethane)

EXAMPLE 337 N-[3-{1(S or R)-(4-Hydroxy-5, 6-dihydro-2-oxo~6(R or S)-
phenethyl-6-propyl-2H-pyran-3-yl)propyliphenyl]-5-
cyanopyridine-2-sulfonamide (Formula WWW-4: R, is
phenethyl, R, is propyl, Ry is ethyl, R, is 5-cyanopyridine-2-yl)

- [Isomer 8] Refer to Chart WWW. '

The title compound is prepared using the general sulfonylation procedure of
Example 252, using the amine of Formula WWW-3, where R, is phenethyl, Ry is
propyl, and Rg is efhyl. The amine is derived from the third stereoisomer of
Formula WWW-2 to elute from a Chiralcel OD chiral HPLC column of Preparation
147. The title compound is obtained as an amorphous solid after flash
chromatography on silica using 10% ethyl acetate in dichloromethane.
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Physical characteristics are as follows:

'H NMR 5 0.6-2.6, 8.3-3.6, 6.9-7.3, 7.7-8.2, 8.8-9.0 ppm.

HRMS: 560.2210

R¢ 0.41 (15% ethyl acetate in dichloromethane)

EXAMPLE 338 N-{3-{1(S or R)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S or R)-
phenethyl-6-propyl-2H-pyran-3-yDpropyliphenyl]-5-cyano-
pyridine-2-sulfonamide (Formula WWW-4: R, is phenethyl, Ry

" is propyl, Ry is ethyl, R, is 5-cyancpyridine-2-yl) [1somer 4]
Refer to Chart WWW.,

The title compound is prepared using the general sulfonylation procedure of
Example 252, using the amine of Formula WWW-3, where R, is phenethyl, R, is
propyl, and Ry is ethyl. The amine is derived from the fourth stereoisomer of
Formula WWW-2 to elute from a Chiralcel OD chiral HPLC column of Preparation
147. The title compound is obtained as an amorphous solid after flash
chromatography on silica using 10% ethyl acetate in dichloromethane.

Physical characteristics are as follows:

1H NMR 5 0.7-1.0, 1.2-2.6, 8.3-3.6, 6.9-7.3, 7.7-8.2, 8.8-9.0 ppm.

HRMS: 560.2210

R¢ 0.41 (15% ethyl acetate in dichloromethane)

EXAMPLE 339 N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R or S)-
phenethyl-6-propyl-2H-pyran-3-yl)propyl}phenyl]-1-methyl-1H-
imidazole-4-sulfonamide (Formula WWW-4: R, is phenethyl, R,
is propyl, Ry is ethyl, R, is 1-methylimidazol-4-yl) [Isomer 1]
Refer to Chart WWW,

The title compound is prepared using the general sulfonylation procedure of
Example 252, using the amine of Formula WWW-3, where R, is phenethyl, R, is
propyl, and R, is ethyl. The amine is derived from the first sterecisomer of Formula
WWW-2 to elute from a Chiralcel OD chiral HPLC column of Preparation 147. The
title compound is obtained as an amorphous solid after flash chromatography on
silica using 3% methanol in dichloromethane.

Physical characteristics are as follows:

1H NMR 5 0.7-2.8, 8.2-3.7, 3.9, 7.0-7.6 ppm.

HRMS: 537.2317

R 0.36 (6% methanol in dichloromethane)

EXAMPLE 340 N-[8-(1(R or 8)-(4-Hydroxy-5,6-dihydro-2-ox0-6(S or R)-
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phenethyl-6-propyl-2H-pyran-3-yl)propyl}phenyl]-1-methyl-1H-
imidazole-4-sulfonamide (Formula WWW-4: R, is phenethyl, R,
is propyl, Rg is ethyl, R, is 1-methylimidazol-4-yl) [Isomer 2]
Refer to Chart WWW. :
The title compound is prepared using the general sulfonylation procedure of
Example 252, using the amine of Formula WWW-3, where R, is phenethyl, Ry is

- propyl, and Ry is ethyl. The amine is derived from the second stereoisomer of

Formula WWW-2 to elute from a Chiralcel OD chiral HPLC column of Preparation
147. The title compound is obtained as an amorphous solid after flash
chromatography on silica using 3-4% methanol in dichloromethane.

Physical characteristics are as follows:

1H NMR 5 0.7-2.7, 3.3-3.7, 4.0, 7.0-7.5 ppm.

HRMS: 587.2276

R 0.36 (5% methanol in dichloromethane)

EXAMPLE 341 N-[3-{1(S or R)-(4-Hydroxy-5,6-dihydro-2-ox0-6(R or S)-
phenethyl-6-propyl-2H-pyran-8-yl)propyliphenyl]-1-methyl-1H-
imidazole-4-sulfonamide (Formula WWW-4: R, is phenethyl, R,
is propyl, Ry is ethyl, R, is 1-methylimidazol-4-yl) [Isomer 3]
Refer to Chart WWW.

The title compound is prepared using the general sulfonylation procedure of
Example 252, using the amine of Formula WWW-3 where R, is phenethyl, Ry is
propyl, and Ry is ethyl. The amine is derived from the third sterecisomer of
Formula WWW-2 to elute from a Chiralcel OD chiral HPLC column of Preparation
147. The title compound is obtained as an amorphous solid after flash
chromatography on silica using 8% methanol in dichloromethane.

Physical characteristics are as follows:

1H NMR § 0.7-2.7, 8.3-3.7, 4.0, 7.0-7.5 ppm.

HRMS: 537.2329

Re 0.36 (5% methanol in dichloromethane)

EXAMPLE 342 N-[8-{1(S or R)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S or R)-
phenethyl-6-propyl-2H-pyran-3-yl)propyl}phenyl]-1-methyl-1H-
imidazole-4-sulfonamide (Formula WWW-4: R, is phenethyl, R,
is propyl, Ry is ethyl, R, is 1-methylimidazol-4-yl) [Isomer.4]

~ Refer to Chart WWW.
The title compound is prepared using the general sulfonylation procedure of
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Example 252, using the amine of Formula WWW-3, &here R, is phenethyl, R, is
propyl, and Ry is ethyl. The amine is derived from the fourth sterecisomer of
Formula WWW-2 to elute from a Chiraleel OD chiral HPLC column of Preparation
147. The title eompoﬁnd is obtained as an amorphbizs solid after flash
chromatography on silica using 3% methanol in dichloromethane.

Physical characteristics are as follows:

1H NMR 5 0.7-2.8, 3.2-3.7, 3.9, 7.0-7.6 ppm.

HRMS: 537.2312
Ry 0.36 (5% methanol in dichloromethane)
PREPARATION 148 3-[(3-Nitrophenyl)methyl}-6,6-diphenethyl-4-hydroxy-5,6-
dihydro-2H-pyran-2-one (Formula XXX-3) Refer to
Chart XXX,

To a solution of 172 mg of 6,6-Diphenethyl-4-hydroxy-5,6-dihydro-2H-pyran-2-
one of formula XXX-1 and 81 mg of meta-nitrobenzaldehyde in 2 ml of dry THF,
under argon, is added a solution of 142 mg of AlClg in 1 ml of THF. The solution is
stirred at room temperature for 2 hours, then quenched with 810 mg of sodium
carbonate decahydrate, diluted with ether, and filtered through Celite with ether
rinses. Following removal of solvent under reduced pressure, 264 mg of crude
benzylidene of Formula XXX-2 is obtained. This material is dissolved in 5 ml of
methanol, and the solution cooled to 0° for the addition of 44 mg of sodium
cyanoborohydride. After an hour, a further 20 mg aliquot of sodium
cyanoborohydride is added. After another 30 minutes, the mixture is acidified with
dilute HCI to pH 1 and extracted with three portions of dichloromethane. The
extract is dried (MgSO,) and then concentrated under reduced pressure. Flash
chromatography of the residue on silica using 5-20% ethyl acetate in
dichloromethane provides 211 mg of the title compound as an amorphous white
solid.

Physical characteristics are as follows:

1H NMR 5 2.0, 2.7, 3.8, 7.0-7.4, 7.6, 8.0, 8.2 ppm.

MS: M+ 457
R¢ 0.25 (5% ethyl acetate in dichloromethane)
PREPARATION 149 3-[(3-Aminophenyl)methyl]-6,6-diphenethyl-4-hydroxy-
5,6-dihydro-2H-pyran-2-one (Formula XXX-4) Refer to
Chart XXX,

A mixture of 211 mg of the product of Preparation 148 (Formula XXX-3) and
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50 mg of 10% palladium on carbon in 5 ml of methanol is stirred at room
temperature under 1 atmosphere hydrogen gas. After two hours, the mixture is
ﬁltered through Celite and concentrated under reduced pressure. Flash
chromatography of the residue on silica using 25% ethyl acetate in dichloromethane
affords 133.6 mg of the title compound. |

Physmal characteristics are as follows :

IH NMR § 2.0, 2.6, 3.6, 4.1, 6.5, 6.6, 6.7, 6.9-7.3 ppm.

MS: M+ 427 .

Re 0.33 (25% ethyl acetate in dichloromethane)

EXAMPLE 848  N-[3-(1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-phenylethyl)-2H-
pyran-3-yl)-2 2-diinethylpropyl}phenyl]-l-methyl-lH-imidazole-
4-sulfonamide (Formula YYY-5) R, and R, are phenethyl Rg is
1-methyhm1dazole-4~yl) Refer to Chart YYY.

Using the general sulfonylation procedure of Example 252, 77 mg of the

amine of formula YYY-4 (R, and R, are pheneth_yl) is reacted with 1-

methylimidazole-4-sulfonyl chloride. Flash chromatography on silica using 8%

methanol in dichloromethane provides 90.7 mg of the title compound as an

| amorphous white solid.

Physical charactenshca are as follows
1H NMR § 0.96, 1.0, 1.6-2.7, 8.45, 6.8-7.5 ppm.
HRMS: 628.2832

Ry 0.38 (3% methanol in dichloromethane)

EXAMPLE 344  N-[3-{1(4-Hydroxy-5,6-dihydro-2-ox0-6,6-bis(2-phenylethyl)-2H-
pyran-8-yl)-2,2-dimethylpropyl}iphenyl}-5-cyanopyridine-2-
sulfonamide (Formula YYY-5) R, and Ry are phenethyl, R, is
5-cyanopyridine-2-yl) Refer to Chart YYY

Using the general sulfonylatlon procedure of Example 252, 77 mg of the
amine of Formula YYY-4 (R, and R2 are phenethyl) is reacted with 5-cyanopyridine-
2-sulfonyl chloride. Flash chromatography on silica using 10% ethyl acetate in
dichloromethane provides 86.1 mg of the title compound as an amorphous white -
solid. _ | | |

Physical characteristics are as follows:

1H NMR 5 0.96; 1.8-2.2, 2.5-2.8, 4.1, 4.3, 6.9-7.4, 7.9-8.0, 8.9 ppm.

HRMS: 650.2681

Ry 0.27 (10% ethyl acetate in dichloromethane)
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PREPARATION 150 Resolution of N-[3-[1-(4“Hydroxy-5,6-dihydro-2-ox0-6-(2-
(4-ﬂuoro'i§henyl)ethyl-Gi'g;opymH-pyran-a-yl)—2,2-
dimethylpropyllphenyl]carbamic acid, phenylmethyl
ester to give 4 isomers (Formula WWW-2: R, is 4-
fluorophenethyl, R, is propyl, Rg is £-butyl) Refer to

-Chart WWW.

System C is used to track the enantiomers and to monitor the preparative
columns. System C consists of a 0.46x25 cm Chiralcel OD-H column (Chiral
Technologies, Inc.) with 15% isopropanol in hexane (V/V) at 0.5 mL/min. The peaks
eluting near 13.5, 18.8, 37.1 and 79.7 min are, respectively, Isomer 1, Isomer 2,
Isomer 3, and Isomer 4.

Separate Isomers 3 and 4 from the mixture on a 2.1x25 cm (R,R)Whelk-O 1
column (Regis Technologies, Inc.). These two isomers elute at about 23.9 and 26.8
min when the column is developed with 20% isopropanol in hexane (V/V) at 10
mL/min at 30°. The desired isomers elute as an unresolved mixture near 28.9 min
and are separated in the second stage of the resolution.

For the second stage inject the unresolved mixture onto a2.1x25 cm Chiralcel
OD column (Chiral technologies, Inc.) kept at 30°. With 12% isopropanol in hexane
(V/V) at 12 ml/min, Isomer 1 emerges near 14.5 min and Isomer 2 emerges near
20.8 min.

EXAMPLE 345 N-[8-(1(R or S)(4-Hydroxy-5,6-dihydro-2-oxo-6(R or S)-(2-(4-
fluorophenyl)ethyl)-6-propyl-2H-pyran-3-yl)-2,2-dimethyl-
propyliphenyl}-56-cyanopyridine-2-sulfonamide (Formula WWW-
4: R, is 4-fluorophenethyl, R, is propyl, Rg is tert-bﬁtyl, R, is 5-
cyanopyridine-2-yl) [Isomer 1] Refer to Chart WWW.

The title compound is prepared using the general sulfonylation procedure of
Example 252, using the amine of Formula WWW-3, where R, is 4-fluorophenethy],
R, is propyl, and Ry is ethyl. The amine is derived from the first sterecisomer of
Formula WWW-2 to elute from a Chiralcel OD chiral HPLC column of Preparation
150. The title compound is obtained as an amorphous solid after flash
chromatography on silica using 10% ethyl acetate in dichloromethane.

Physical characteristics are as follows:

11 NMR 5 0.7-2.7, 3.2, 3.5, 3.6, 3.7, 4.1, 6.8-74, 7.5, 7.8-8.2, 8.8 ppm.

HRMS: 606.2429

Ry 0.40 (15% ethyl acetate in dichloromethane)
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EXAMPLE 346  N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S or R)-(2-(4-
fluorophenyl)ethyl)-6-propyl-2H-pyran-3-yl)-2,2-
dimethylpropyl}phenyl}-5-cyanopyridine-2-sulfonamide
(Formula WWW-4: R, is 4-fluorophenethyl, R, is propyl, Rg is
tert-butyl, R, is 5-cyanopyridine-2-yl) [Isomer 2] Refer to Chart

The title compound is prepared using the generai sulfonylation procedure of '

- Example 252, using the amine of Formula WWW-3, where R, is 4-ﬂuorophenethyl

R, is propyl, and Rg is ethyl. The amine is denved from the second stereoisomer of

- Formula WWW-2 to elute from a Chiralcel OD ch1ra1 HPLC column of Preparation

150. The title compound is obtained as an amorphous solid aﬁer flash
chromatography on silica using 10% ethyl aoetate in dichloromethane.
Physical characteristics are as follows:
1H NMR 5 0.6, 0.7-2.6, 3.4, 3.5, 8.7, 4.2, 68-73 75 78-82 8.8-9.0 ppm.
MS: 606.2434
R; 0.40 (15% ethyl acetate in dlchloromethane)

EXAMPLE 347 N-[3-{K(S or R)-(4-Hydroxy-5,6-dlhydro-2-oxo-6(R or S)-(2-(4-
ﬂuorophenyl)ethyl)-&propyl-2H—pyran-3-yl)—2 2-dimethyl-
propyllphenyl]-5-cyanopyridine-2-sulfonamide (Formula WWW.-
4: R, is 4-fluorophenethyl, R, is propyl, Ry is tert-butyl, R4 is 5-
cyanopyridine-2-yl) [Isomer 3] Refer to Chart WWW.

The title compound. is prepared usmg t.ho general sulfonylation procedure of

Example 252, using the amine of Formula WWW-3, where R, is 4-fluorophenethyl,

Ry is propyl, and Rg is ethyl. The amine is derived from the third stereoisomer of
Formula WWW-2 to elute from a Chiraicel OD chiral HPLC column of Preparation
150. Thehﬂecompoundmobtainedasanamorphoussohdaﬂ‘arﬂash

. chromatography on silica using 10% ethyl aoetate in dlchloromethane

Physical characteristics are as follows _

1HNMI!.&OG 0.7-2.6, 8.4, 8.5, 8.7, 4.2, 6.8-7.3, 75 7.8-8.2, 8.8-9.0 ppm.
MS: 606.2423

Re 0.40 (15% ethyl acetate in dlchloromethane) _

EXAMPLE 348 N-{3-{1(S or R)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S or R)-(2-(4-
fluorophenyl)ethyl)-6-propyl-2H-pyran-8-yl)-2,2-dimethyl-
propyllphenyl]-6-cyanopyridine-2-sulfonamide (Formula WWW-
4: R, is 4-ﬂuoi'ophenethyl, 1'1’2 is propyl, Rq is tert-butyl, R, is 5-
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cyanopyridine-2-y1) [Isomer 4] Refer to Chart WWW.

The title compound is prepared using the general sulfonylation procedure of
Example 252, using the amine of Formula WWW-3, where R, is 4-fluorophenethyl,
R, is propyl, and Ry is ethyl. The amine is derived from the fourth sterecisomer of
Formula WWW-2 to elute from a Chiralcel OD chiral HPLC column of Preparation
150. The title compound is obtained as an amorphous solid after flash
chromatography on silica using 10% ethyl acetate in dichloromethane,

Physical characteristics are as follows:

1H NMR 5 0.7-2.7, 8.2, 3.5, 3.6, 8.7, 4.1, 6.8-7.4, 7.5, 7.8-8.2, 8.8 ppm.

HRMS: 606.2429

R¢ 0.40 (15% ethyl acetate in dichloromethane)

EXAMPLE 349 N-{3-(1(R or S)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R or S)-(2-(4-
fluorophenyl)ethyl)-6-propyl-2H-pyran-3-yl)-2,2-dimethyl-
propyliphenyl]-1-methyl-1H-imidazole-4-sulfonamide (Formula
WWW-4: R, is 4-fluorophenethyl, R, is propyl, Rg is tert-butyl,
R, is 1-methylimidazol-4-yl [Isomer 1] Refer to Chart WWW.

The title compound is prepared using the general sulfonylation procedure of
Example 252, using the amine of Formula WWwW-3, where R, is 4-fluorophenethyl,
R, is propyl, and Ry is ethyl. The amine is derived from the first sterecisomer of
Formula WWW.-2 to elute from a Chiralcel OD chiral HPLC column of Preparation
150. The title compound is obtained as an amorphous solid after flash
chromatography on silica using 3% methanol in dichloromethane.

Physical characteristics are as follows:

1H NMR 5 0.8-1.0, 1.4, 1.7, 2.3-2.7, 3.6, 3.9, 4.1, 6.8-7.5 ppm.

HRMS: 584.2585

R¢ 0.34 (5% methanol in dichloromethane)

EXAMPLE 350 N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S or R)-(2-(4-
fluorophenyl)ethyl)-6-propyl-2H-pyran-3-y1)-2,2-dimethyl-
propyliphenyl)-1-methyl-1H-imidazole-4-sulfonamide (Formula

| WWW-4: Ry is 4-fluorophenethyl, R, is propyl, Rg is tert-butyl,
" Ry is l-methylimidazol-4-yl [Isomer 2] Refer to Chart WWW.

The title comﬁound is prepared using the general sulfonylation procedure of
Example 252, using the amine of Formula WWW.-3, where R, is 4-fluorophenethyl,
R, is propyl, and Ry is ethyl. The amine is derived from the second stereoisomer of
Formula WWW-2 to elute from a Chiralcel OD chiral HPLC column of Preparation
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150. The title compound is obtained as an amorphous solid after flash
chromatography on silica using 3% methanol in dichloromethane.
- Physical characteristics are as follows:
1H NMR 5 0.7-1.1, 1.3, 1.7, 2.3-2.7, 8.6, 8.9, 4.1, 6.8-7.5 ppm.
HRMS: 584.2585 |
Ry 0.34 (5% methanol in dichloromethane)

EXAMPLE 851  N-[3-{1(S or R){4-Hydroxy-5,6-dihydro-2-oxo-6(R or S}2-(4-
_ﬂuorophenyl)e’thyl)~6-proby1¥21jl;pyran-3-yl)-2,2-dimethyl;
propyl}phenyl]-1-methyl-1H-imidazo_le—4-sulfonamide (Formula
WWW-4: Rl is 4-flucrophenethyl, R, is propyl, Ry is tert-butyl,
R4 1-methyh1mdazol-4-yl [1somer 3] Refer to Chart WWW.

The title compound is prepared usmg the general sulfonylation procedure of

_Example 252, using the amine of Formula WWW-3, where R, is 4-fluorophenethyl,

R, is propyl, and Ry is ethyl. The amine is derived from the third sterecisomer of

Formula WWW-2 to elute from a Chiralcel OD chiral HPLC column of Preparation

150. The title compoundxsobtamedasanamorphoussohdaﬁerﬂash

chromatography on silica using 3% methanol in d.lchloromethane.

Physical characteristics are as follows: ~

1H NMR 5 0.7-1.1, 1.3, 1.7, 2.8-2.7, 36,39, 4.1 68-75ppm
HRMS: 584.2591

Ry 0.34 (6% methanol in dichloromethane)

EXAMPLE 852  N-[3-(1(S or R)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S or R)-(2-(4-
fluorophenyl)ethyl)-6-propyl-2H-pyran-38-yl)-2,2-dimethyl-
propyliphenyl}-1-methyl-1H-imidazole-4-sulfonamide (Formula
WWW-4: R, is 4-fluorophenethyl, R, is propyl, Ry is tert-butyl,
R, is 1-methylimidazol-4-yl [Isomer 4] Refer to Chart WWW.

The title compound is prepared using the general sulfonylation procedure of

Example 252, using the amine of Formu]a WWW-B where R, is 4-fluorophenethyl,

R, is propyl, and Rgis ethyl. The amine is derived from the fourth stereoisomer of

Formula WWW-2 to elute from a Chiralcel OD chiral HPLC column of Preparation

150. The title compound i is ob_tam_ed as an amorphous solid after flash

chromatography on silica using 3% methanol in dichloromethane.

Physical characteristics are as follows:
1H NMR 5 0.8-1.0, 1.4, 1.7, 2.3-2.7, 3.6, 3.9, 4.1, 6.8-7.5 ppm.
HRMS: 584.2580 | B
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Ry 0.34 (5% methanol in dichloromethane)

EXAMPLE 353 N:fa-{ 1-(4-Hydrdiiy-5,6-dihydr6i§£oxo-6,6-bis(2-phenylethyl)-2H-
pyran-3-yhmethyl}phenyl]-5-cyanopyridine-2-sulfonamide
(Formula XXX-5, R, is 5-cyanopyridine-2-yl) Refer to Chart
XXX

Using the general sulfonylation procedure of Example 252, 64 mg of the
amine of formula XXX-4 is reacted with 5-cyanopyridin;-2-sulfonyl chloride. Flash |
chromatography on silica using 2-3% methanol in dichloromethane provides 73.2 mg
of the title compound as an amorphous white solid.

Physical characteristics are as follows:

1H NMR 5 1.8-2.1, 2.6, 6.9-7.3, 7.9, 8.8 ppm.

HRMS: 594.2068

Re¢ 0.40 (3% methanol in dichloromethane)

EXAMPLE 354 N-[8-{1-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-bis(2-phenylethyl)-2H-
pyran-3-yl)methyl}phenyl}-5-aminopyridine-2-sulfonamide
(Formula UUU-6, R, and R, are phenethyl, R, is H). Refer to
Chart UUU.

Using the general sulfonylation procedure of Example 252, 69 mg of the
amine of formula XXX-4 is reacted with 5-nitropyridine-2-sulfonyl chloride. Flash
chromatography on silica using 2-3% methanol in dichloromethane provides 107 mg
of the intermediate nitro compound of formula UUU-5 (R, and R, are phenethyl, Ry
is H). Reduction to the amine is éccomplished using hydrogexi gas and palladium on
carbon catalyst. Flash chromatography on silica gel using 4-6% methanol in di-
chloromethane provides 65.0 mg of the title compound as an amorphous white solid.

Physical characteristics are as follows:

1 NMR 5 1.9-2.1, 2.6, 8.5-4.0, 6.7, 6.9-7.8, 7.5, 7.9 ppm.

HRMS: 584.2215
R¢ 0.24 (6% methanol in dichloromethane)

PREPARATION 151 Resolution of N-{3-[1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-

' bis(2-phenylethyl)-2H-pyran-3-yl)-2,2-dimethylpropyl]- .
phenyljcarbamic acid, phenylmethyl ester to give 2
enantiomers (Formula WWW-2: R, and R, are
phenethyl, Rq is ¢-butyl) Refer to Chart WWW.

Inject 40 mg batches of the starting compound onto a 2.1x25 cm (R,R)Whelk-
O 1 column (Regis Technologies, Inc.) that is maintained at 30°. The 2 enantiomers
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elute at about 37 min (Enantiomer 1) and 43 min (Enantiomer 2) using 256%
isopropanol and 0.05% acetic acid at 12 mL/min. Fractions are pooled on the basis
of results from analysis on a 0.46x25 cm (R,R)Whelk-O 1 column eluted with 30%
isopropanol and 0.1% acetic acid (V/V) at 1.0 mL/min. The isomers elute at (Isomer
1) 19.1 and (Isomer 2) 23.0 min respectively.

EXAMPLE 865 = N-[3-{1(R or S)-(4-Hydroxy-6 6-d1hydro-2-oxo-6 6-bis(2-
phenylethyl)-2l-1-pyran-3-yl)-2 2-d1methylpropyl}phenyl]-5-
ammopyndme-z-snlfonarmde (Formula WWW-4, R, and R, are
phenethyl, Ry is tert-butyl, R4 is 5-aminopyridine-2-yl)
[Enantiomer 1] Refer to Chart WWW. '

Using the general sulfonylation procedﬁre of Example 252, 73 mg of the
amine of Formula WWW-8 (R, and R, are phenethyl, Ry is tert-butyl) is reacted
with 5-nitropyridine-2-sulfonyl chloride. The amine used is derived from the first
enantiomer of Formula WWW-2 to elute from an (R,R)Whelk-O chiral HPLC column
of Preparation 151. Flash chromatography on silica using 5-10% ethyl acetate in
dichloromethane provides 94.0 mg of the intermediate nitro compound of formula
UUU-5 (R, and Ry are phenethyl, Rg is tert-butyl) Reduction to the amine is
accomplished using hydrogen gas and palladium on carbon catalyst. Flash |
chromatography on silica gel using 4% methanol in dmhloromethane provides 74.8
mg of the title compound as an amorphous white solid.

Physical characteristics are as follows:

1HNMR8095 2.0, 2.6, 6.8, 6.9-7.4, 75 7.9 ppm.

HRMS: 640.2828

Ry 0.27 (6% methanol in dichloromethane)

EXAMPLE 356  N-[3-{1(S or R)-(4-Hydroxy-5,6-dihydro-2-ox0-6,6-bis(2-phenyl-
ethyl)-2H-pyran-8-yl)-2,2-dimethylpropyliphenyl}-5-amino-
pyridine-2-sulfonamide (Formula WWW-4, R, and R, are

 phenethyl, Ry is tert-butyl, R, is 5-aminopyridine-2-yl)
[Enantiomer 2] Refer to Chart WWW. |
* Using the general sulfonylation procedure of Example 252, 73 mg of the

‘amine of Formula WWW-38 (R, and Ry, are phenethyl, Rg is tert-butyl) is reacted

with 5-nitropyridine-2-sulfonyl chloride. The amine used is derived from the second
enantiomer of Formula WWW-2 to elute from an (R,R)Whelk-O chiral HPLC column
of Preparation 151. Flash chromatography on slhca using 5-10% ethyl acetate in
dichloromethane provides 91.3 mg of the intermediate nitro compound of formula
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UUU-5 (R, and Ry are phenethyl, Rg is tert-butyl). - ﬁeduction to the amine is
accomplished using hydrogen gas and palladium on carbon catalyst. Flash
chromatography on silica gel using 4% methanol iqsg._ichloromethane provides 54.3
mg of the title compound as an amorphous white solid.

Physical characteristics are as follows:

1H NMR 5 0.95, 2.0, 2.6, 6.8, 6.9-7.4, 7.5, 7.9 ppm.

HRMS: 640.2828 '

R 0.27 (5% methanol in dichloromethane)

EXAMPLE 357 N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-
phenylethyl)-2H-pyran-3-y1)-2,2-dimethylpropyliphenyl]-1-
methyl-1H-imidazole-4-sulfonamide (Formula WWW-4, R, and
R, are phenethyl, R; is tert-butyl, R, is 1-methylimidazol-4-yl)
{Enantiomer 1] Refer to Chart WWW.

The title compound is prepared using the general sulfonylation procedure of
Example 252, using the amine of Formula WWW-3, where R, and R, are phenethyl
and Ry is tert-butyl. The amine is derived from the first enantiomer of Formula .
WWW.-2 to elute from an (R,R)Whelk-O chiral HPLC column of Preparation 151.
The title compound is obtained as an amorphous solid after flash chromatography on
silica using 3% methanol in dichloromethane. |

Physical characteristics are as follows:

1H NMR 5 0.98, 2.0, 2.6, 8.6, 8.8, 6.9-7.5 ppm.

HRMS: 628.2832

Ry 0.38 (5% methanol in dichloromethane)

EXAMPLE 358 N-[3-{1(S or R)-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-
phenylethyl)-2H-pyran-3-yl)-2,Zﬁimethylpropyl}Phenyll-1-
methyl-1H-imidazole-4-sulfonamide (Formula WWW-4, R, and
R, are phenethyl, R is fert-butyl, R, is 1-methylimidazol-4-yl)
[Enantiomer 2] Refer to Chart WWW.

The title compound is prepared using the general sulfonylation procedure of
Example 252, using the amine of Formula WWW-3, where R, and R, are phenethy!
and Ry is tert-butyl. The amine is derived from the second enantiomer of Formula
WWW-2 to elute from an (R,R)Whelk-O chiral HPLC column of Preparation 151.
The title compound is obtained as an amorphous solid after flash chromatography on
silica using 3% methanol in dichloromethane.

Physical characteristics are as follows:

-219-



WO 95/30670 ’ PCT/US95/P7219

10

15

20

25

30

35

1H NMR § 0.98, 2.0, 2.6, 8.6, 3.8, 6.9-7.5 ppm.

HRMS: 628.2838 _ '

Ry 0.38 (5% methanol in dichloromethane) _

EXAMPLE 859  N-[3-(1(R or S)-(4-Hydroxy-5,6-dihydro-2-6x0-6,6-bis(2-
phenylethyl)-2H-pyran-8-yl)-2B-diméthylpmpjl}phenyll-&
cyanopyndme—Z-sulfonamde (Formula WWW-4, R, and R, are
phenethyl R3 is tert-butyl, R4 is 5-cyanopyridine-2-yl)
[Enantiomer 1] Refer to Chart WWW.

The title compound is prepared using the general sulfonylation procedure of
Example 252, using the amine of Formula WWW-3, where R, and R, are phenethyl
and Rq is tert-butyl. The amine is derived from the first enantiomer of Formula
WWW-2 to elute from an (R,R)Whelk-O chiral HPLC column of Preparation 151.
The title compound is obtained as an amorphous solid after flash chromatography on
silica using 10% ethyl acetate in dichloromethane. -

Physical characteristics are as follows:

1H NMR 5 0.87, 1.9, 2.6, 6.8-7.4, 7.9, 8.8 ppm.

HRMS: 650.2681 |

Ry 0.46 (15% ethyl acetate in dichloromethane)

EXAMPLE 360  N-(3-{1(S or R)-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-bis(2-
phenylethyl)-2l-_l-pyran-34yl)-2,2;dithethylpmpy1}pheny1]-5-
cyanopyridine-2-sulfonamide (Formula WWW-4, R, and R, are
phenethyl Rg is tert-butyl, R, is 5-cyanopyndme-2-y1)
[Enantiomer 2] Refer to Chart WWW.

The title compound is prepared using the general su]fonylatxon procedure of
Example 252, using the amine of Formula wWwWw-3, where R, and R, are phenethyl
and Rg is tert-butyl. The amine is derived from the second enantiomer of Formula
WWW-2 to elute from an (R,R)Whelk-O chiral HPLC column of Preparation 151.
The title compound is obtained as an amorphous sohd aﬂ:er flash chromatography on
silica using 10% ethyl acetate in dichloromethane.

Physical _charactenstlcs are as follo_ws. '_

1H NMR & 0.87, 1.9, 2.6, 6.8-7.4, 7.9, 8.8 ppm.

HRMS: 650.2681
Re 0.46 (15% ethyl acetate in d1chloromethane)
PREPARATION 152 Resolution of N-{3-[1-(4-Hydroxy-5 ,6-dihydro-2-0x0-6,6-

dipropyl-2H-pyran-3-yl)-propyllphenylicarbamic acid,
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~ phenylmethyl ester to glve 2 isomers (Formula WWW-2:
R, and R, are propyl, Rg is ethyl) Refer to Chart WWW.,
Samples of the starting compound are injected onto a 2.1x25 ¢cm Chiralcel OD
column and eluted with 20% isopropanol (V/V) in hexane at 10 mL/min. The
material eluting near 19.1 minutes is one isomer (Enantiomer 1) and that eluting
near 37.7 minutes is another isomer (Enantiomer 2). The pools are concentrated
separately on a rotary evaporator (ca. 30 mm, bath at 50° maximum) to give white
solids.
EXAMPLE 361  N-[3-{1(R or S)}{4-Hydroxy-5,6-dihydro-2-oxo-6,6-dipropyl-2H-
pyran-3-yl)-propyl}phenyl}-5-cyanopyridine-2-sulfonamide
(Formula WWW-4, R, and R, are propyl, Ry is ethyl, R, is 5-
cyanopyridine-2-yl) [Enantiomer 1] Refer to Chart WWW.
Following procedures analogous to those described above, but using
Enantiomer 1 of Preparation 152, the title compound is obtained.
Physical characteristics are as follows:
1H NMR 5 0.8-1.0, 1.2-2.2, 3.90, 6.9-7.2, 8.0, 8.15, 8.9 ppm.
HRMS: 497.1984
Ry 0.38 (16% ethyl acetate in dichloromethane)
EXAMPLE 362 N-[3-{K(S or R)<{4-Hydroxy-5,6-dihydro-2-oxo-6,6-dipropyl-2H-

' pyran-3-yl)-propyllphenyl]-5-cyanopyridine-2-sulfonamide
(Formula WWW-4, R, and R, are propyl, Ry is ethyl, R, is 5-
cyanopyridine-z-yi) [Enantiomer 2] Refer to Chart WWW.

Following procedures analogous to those described above, but using
Enantiomer 2 of Preparation 152, the title compound is obtained.
Physical characteristics are as follows:
1H NMR 5 0.8-1.0, 1.2-2.2, 8.90, 6.9-7.2, 8.0, 8.15, 8.9 ppm.
HRMS: 497.1980 |
R¢ 0.38 (16% ethyl acetate in dichloromethane)
EXAMPLE 363 N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-dipropyl-2H-
pyran-3-yl)-propyllphenyl}-5-aminopyridine-2-sulfonamide
(Formula WWW-4, R; and R, are propyl, Ry is ethyl, R is 5-
aminopyridine-2-yl) [Enantiomer 1] Refer to Chart WWW.
Following procedures analogous to those described above, but using
Enantiomer 1 of Preparation 152, the title compound is obtained.
Physical characteristics are as follows:
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" 1H NMR 5 0.7-0.9, 1.2-2.2, 3.8, 6.8-7.2, 7.5, 7.9 ppm.
HRMS: 487.2122 |
Ry 0.28 (5% methanol in dlchloromethane)
EXAMPLE 364  N-{3-{1(S or R)4-Hydroxy-5 6-d1hydro-2-oxo-6 6-dipropyl-2H-
pyran-3-yl)-propyl_}phenyl] 5-ammopy_ndme-2-sulfonamde
(Formula WWW-4, R, and Ry are propyl, Ry is ethyl, R is 5-
aminopyridine-2-yl) [Enantiomer 2] Refer to Chart WWW.
Following procedures analogous to those de_seribed above, but using
Enantiomer '2 of Prepaiation 162, the title compound is obtained.
Physical characteristics are as follows:
1H NMR 5 0.7-0.9, 1.2-2.2, 3.8, 6.8-7.2, 7.5, 7.9 ppm.

HRMS: 487 2140
) R; 0.28 (6% methanol in dlchloromethane)
PREPARATION 153 Resolution of N-[3-[1-(4-Hydroxy-5 6—d1hydro—2-oxo-(2-(4-

f_luorophenyl)ethyl)—ﬁ-pmpyl-m-pyran-&yl)propyl]-
phenyllcarbamic acid, phenylmethyl ester to give 4
isomers (Formula WWW-2 Rl is 4-fluorophenethyl, R,y
1s propyl, and Rgi 18 ethyl) Refer to Chart WWW.

The enantxomers are defined by elution order from System D. HPLC System
D consists of a 0.46x25 cm Chiralcel OD-H column (Clnral Technologies, Inc.) with
20% isopropanol and 0. 05% tnﬂuoroaeehc acld in hexane (V/V) pumped at 0.5
mL/min. Theretentmntxmesmthmsystemare(lsomer 1) 21.6, (Isomer 2) 34.5,
(Isomer 3) 55.2 and (Isomer 4) 66.6 min. _ _

Separate the enantiomers on a 2. lx25 em Chiraloel OD column (Chiral
Technologies, Inc.). Aliquots are m;ected and the enantwmers eluted with 17.5%
isopropanol in hexane (V/V) at 10 mL/min. Fractxonselutmgnearﬂs 42.9, 66.3
and 77.4 min are pooled appropriately after assay with System D. In order of
elution, the four i isomers are designated Isomers 1-4, respectively. _

Inallcases,wheneversolventmsh‘xppedﬁ'omapoolthefollowingprotooolis
used: Solvent is removed from pools of fracttons on a rotary evaporator with house
vacuum (ca 30 mm Hg) and a water bath set at 4525°. If acetic acid is present in

" the solvent, add ca. 10 mL of toluene/L of pool before the flask goes dry. Residues

are then washed into tared flasks using methylene chloride and the solvent is
stripped as above. Final solvent removal is accomplished at ambient temperature, 1
mmHg pressure for 2-24 hours before weighing. '
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EXAMPLE 865  N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(R or 5)-(2-(4-
fluorophenyl)ethyl)-6-propyl-2H-pyran-3-yl)propyllphenyl]-5-
cggnopyridine-%—gulfonamide (Egrmula WWW-4: R, is 4-fluoro-
phenethyl, R, is propyl, Ry is ethyl, R, is 5-cyanopyridine-2-yl)
[Isomer 1] Refer to Chart WWW. |

Following procedures analogous to those described above, but using Isomer 1
of Preparation 153, the title compound is obtained. "

Physical characteristics are as follows:

1H NMR 5 0.8-1.0, 1.3, 1.6-2.2, 2.5, 3.9, 6.8-7.8, 7.9-8.1, 8.9 ppm.

HRMS: 578.2120

R¢ 0.35 (15% ethyl acetate in dichloromethane)

EXAMPLE 366 N-[3-{1{R or S)-(4-Hydroxy-5,6-dihydro-2-ox0-6(S or R)-(2-(4-
fluorophenyl)ethyl)-6-propy}-2H-pyran-3-yl)propyliphenyl]-5-
cyanopyridine-2-sulfonamide (Formula WWW-4: R, is 4-fluoro-
phenethyl, R, is propyl, Ry is ethyl, R, is 5-cyanopyridine-2-yl)
[Isomer 2] Refer to Chart WWW

Following procedures analogous to those described above, but using Isomer 2
of Preparation 153, the title eompbund is obtained.

Physical characteristics are as follows:

1H NMR & 0.8-1.0, 1.3, 1.6-2.2, 2.5, 3.9, 6.8-7.3, 7.9-8.1, 8.9 ppm.

HRMS: 578.2120

Ry 0.35 (15% ethyl acetate in dichloromethane)

EXAMPLE 367 N-{3-{1(S or R)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R or S)-(2-(4-
ﬂuomphenyl)ethyl)-ﬁ-pmpyi-m-pyran-s-yl)propyl}phenyl]-s-
cyanopyridine-2-sulfonamide (Formula WWW-4: R, is 4-fluoro-
phenethyl, R, is propyl, Rg is ethyl, R, is 5-cyanopyridine-2-yl)
[Isomer 3] Refer to Chart WWW.

Following procedures analogous to those described above, but using Isomer 3
of Preparation 153, the title compound is obtained.

Physical characteristics are as follows: '

1H NMR 5 0.8-1.0, 1.3, 1.6-2.2, 2.5, 3.9, 6.8-7.3, 7.9-8.1, 8.9 ppm.

HRMS: 578.2126

Ry 0.35 (15% ethyl acetate in dichloromethane)

EXAMPLE 367A  N-[3-{1(S or R)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S or R)-(2-4-
ﬂuorbphenyl)ethyl)—6-propy1—2H-pyran_-3-yI)propy1}phenyl]-s-
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cyanopyridine-2-sulfonamide (Formula WWW-4: R, is 4-
fluorophenethyl, Ry is propyl,.l_%s is ethyl, R, is 5-
cyanopyridine-2-yl) [Isomer 4] Refer to Chart WWW.
Following procedures analogous to those described above, but using Isomer 4
of Preparation 153, the title compound is oBtainéd.
Physical characteristics are as follows:
1HNMRSOS-IO 1.3, 1.6-2.2, 25 8.9, 68-73 7.9-8.1, 8.9 ppm.
HRMS: 578.2126 .
Ry 0.35 (15% ethyl acetate in dichloromethane)
EXAMPLE 368  N-[3-(1(R or S)}(4-Hydroxy-5,6-dihydro-2-oxo-8(R or S)(2-(4-
' ﬂuordphenyl)efhyl)—6-pr¢_:pyl-2H_-pyi‘an-3-yl)p'ropyllphenyl]-1-
methyl-1H-imidazole-4-sulfonamide (Formula WWW-4: R, is 4
.ﬂuorophenethyl Ry i 1s propyl Rg is ethyl, R, is 1-
methyhmldazol-4~yl) [Isomer 1] Refer to Chart WWW.

Following procedures analogous to those descnbed above, but using Isomer 1

of Preparation 1658, the title compound is obtained.
Physical characteristics are as followa |
1H NMR 5 0.8-1.0, 1.3, 1.6-2.2, 2.6, 3.63, 4.0, 69-75ppm
HRMS: 556.2265
R 0.29 (5% methanol in dxchloromethane)

EXAMPLE 369 N-[3-{1(R or S)(4-Hydroxy-5, 6-d1hydro-2-oxo-6(R or S)-(2-(4-
ﬂuorophenyl)ethyl)-G-propyl-2H-pyran-3-yl)propyl}phenyl]-5-
aminopyridine-2-sulfonamide (Formula WWW-4: R, is 4-
fluorophenethyl, R, is propyl, Ry is ethyl, R, is 5
aminopyridine-2-yl) [Isomer 1] Refer to Chart WWW.

Followingproeedures analogous to those described above, but using Isomer 1
of Preparation 153, the title eompound is obtained.
Physical charactenstxcs are as follows:
| 1HNMR808-10 13, 1.6-2.2, 2.5, 3.9, 6.8-7.2, 7.5, 7.9 ppm.

HRMS: 568.2271 .
R¢ 0.27 (6% methanol in dlchloromethane)
PREPARATION 154 Hexahydro-2H-1-benzopyran-2,4(3H)—dxone (Formula

DDDD-2, wherein n is 1) Refer to Chart DDDD.
A solution of 0. 42 g of platinum oxide and 1.66 g of the compound of formula
DDDD-1 wherein n is 1 in 100 mL of acetic acid is placed on a Parr hydrogenation
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apparatus under an initial pressure of 50 psi of hy&i-ogen for 1.6 h. The reaction
mixture is then filtered through Celite and concentrated ir vacuo to give a beige
solid. The crude material is purified by flash column chromatography on silica gel
60°(230-400 mesh) eluting with 0-5% methanol in chioroform to give 0.94 g of the
title product as a white solid.

Physical characteristics are as follows:

1H NMR (CDCly) 5 4.84-4.80, 3.54, 3.40, 2.60-2.53, 2.08-2.02, 1.79-1.65, 1.62-
1.54, 1.44-1.40 ppm.

13C NMR (CDCly) 5 203.0, 167.4, 74.3, 47.7, 45.6, 29.1, 23.5, 23.2, 19.7 ppm.

IR (mineral oil) 3092, 2768, 2714, 2695, 2662, 1657, 1614, 1577, 1444, 1352,
1345, 1340, 1323, 1308, 1295, 1287, 1260, 1244, 1211, 1188, 1057, 1004, 938, 909,
890, 843, 832, 600 cm™.

EI-MS: [M+]= 168.

Anal. found: C, 64.16; H, 7.16.
PREPARATION 155 4a,5,6,7,8,8a-Hexahydro-4-hydroxy-38-[1-(3-nitrophenyl)-

propyl]-2H-1-benzopyran-2-one (Formula DDDD-4,
wherein n is 1 and R, is ethyl) Refer to Chart DDDD.

A solution of 3.17 g of aluminum trichloride in 30 mL of tetrahydrofuran is
added to a solution of 2.00 g of the title compound of Preparation 154 and 1.82 g of
8-nitrobenzaldehyde in 20 mL of tetrahydrofuran. The resulting mixture is then
stirred at room temperature for 2.5 h, at which time, 7.28 g of sodium carbonate
decahydrate is added, and the reaction mixture is stirred an additional 20 min. The
mixture is then dried over magnesium sulfate, filtered through Celite, and
concentrated in vacuo to yield 6.05 g of a yellow gum. This crude material is
immediately dissolved in 50 mL of tetrahydrofuran containing 0.73 g of cuprous
bromide-dimethyl sulfide complex, and 13.1 mL of a 1.0 M solution of triethyl
aluminum in hexanes are added to the reaction mixture. After stirring at room
temperature for 1 h, the reaction is quenched by the addition of water, and the
resulting mixture is partitioned between ether and water. The organic layer is
separated, washed with brine, and concentrated in vacuo to produce 4.0 g of a yellow
oil. The crude material is purified by flash column chromatography eluting with 10-
50% ethyl acetate in hexanes to yield 0.63 g of the title product as a yellow foam.

Physical characteristics are as follows:

MP 86-91 °C. '

IR (mineral oil) 3085, 1635, 1569, 1528, 1448, 1394, 1365, 1349, 1325, 1307,
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1288, 1270, 1251, 1244 cm’L, _

EXAMPLE 370 5-Cyano-N-[3-1-(4a,5,6,7,8,8a-hexahydro-4-hydroxy-2-oxo-2H-1-
benzopyran-3-yl)propyllphenyl]-2-pyridinesulfonamide (Formula
DDDD-7, wherein n is 1, R, is ethyl, and R, is 5-cyano-2-
pyridyl) Refer to Chart DDDD.

A solution of 0.63 g of the title compound of Preparatlon 155 in 50 mL of
ethanol with 0.3 g of 10% palladmm on carbon is placed on a Parr hydrogenation
apparatus at an initial pressure of 50 psi of hydrogen for 3 h. The reactlon mixture
is then filtered through Celite and concentrated in vacuo to glve 0519g of crude
intermediate. 0.25 g of this mtermedlate is umnedlately dlssolved in 5 mL of
methylene chloride, and 0.168 g of 5-cyano-2-pyridylsulfonyl chloride and 0.184 mL
of pyridine are added to the solution. The resulting mixture is stirred at room
temperature for 18 h. The reaction mixture is then purifed by flash column
chromatography on silica gel 60 (280-400 mesh) elutmg with 0-2.5% methanol in
chloroform to give 0.164 g of the title product as a white foam.

Physical characteristics are as follows:

MP 122-125 °C.

HRMS found: 468.1611 |
EXAMPLE 371 4-Cyano-N-[8-1-(4a,5,6,7,8,8a-hexahydro-4-hydroxy-2-oxo-2H-1-

' benzopyran-3-yl)propyliphenyl}-benzenesulfonamide (Formula
DDDD-7, wherein n is 1, R, is ethyl, and Ry is 4-cyanophenyl)
Refer to Chart DDDD.

Following the general proeedure of Example 370 and making non-cntxcal
variations, but substitutmg 4-cyanophenylsulfonyl chloride for 5-cyano-2- _

pyridylsulfonyl chloride, 0.236 g of the title compound is obtained as white foam.

Physical characteristics are as follows:

MP 127-1380 °C.

HRMS found: 466.1583.

. PREPARATION 156 4-Hexahydro-cyclohepta[b]pyran-2,4(3H 4aH)-dione

(Formula DDDD-2 wherem n is 2) Refer to Chart
~ DDDD.

Following the general proeedure of Preparatnon 154, and makmg non-critical
variations, but substituting the cycloheptylpyranone of Formula DDDD-1 wherein n
is 2 for the cyclohexylpyranone of Formula DDDD-1 wherein n is 1, 0.337 g of the
title compound is obtained as white solid.
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Physical characteristics are as follows:
1 NMR CDCI3) 3 4.97-4.91, 3.52, 3.42, 2.64-2.58, 2.22-2.11, 2.01-1.72, 1.59-

1.36 ppm.
130NMR(CD013)52030 1672 78.0, 52.1, 46.5, 32.1, 28.6, 27.1, 25.7, 21.8

ppm.
IR (mineral oil) 3074, 2791, 2755, 2736, 2687, 2637, 2608, 2585, 1655, 1625,
1586, 1500, 1480, 1443, 1333, 1324, 1293 (s), 1265, 1254, 1240, 1222, 1196, 1173,
1082, 1053, 1016, 909, 889, 832, 611 cm L.
EI-MS: [M+]= 182.
Anal. found: C, 66.16; H, 7.90.
PREPARATION 157 5,6,7,8,9,9a-Hexahydro-4-hydroxy-3-[1-(8-nitrophenyl)-
propyll-cycloheptalb]pyran-2(4aH)-one (Formula DDDD-
4, wherein n is 2 and R, is ethyl) Refer to Chart DDDD.
Following the general procedure of Preparation 155, and making non-critical
variations, but substituting the title compound of Preparation 156 for the title
compound of Preparation 154, 2.5 g of the title compound is obtained as a yellow
foam.
Physical characteristics are as follows:
MP 75-78 °C.
IR (mineral oil) 3071, 2667, 1638, 1528, 1395 1350, 1305 1276, 1250, 1143,
1130, 1120, 1100, 1066, 782, 764, 741, 697, 685 em!
HRMS found: 345.1590.
Anal. found: C, 58.74; H, 5.63; N, 8.48.

EXAMPLE 372 5-Cyano-N-[3-[1(2,4a,5,6,7,8,9,9a-octahydro-4-hydroxy-2-
oxocycloheptalblpyran-3-yl)propyllphenyl]-2-
pyridinesulfonamide (Formula DDDD-7, wherein n is 2, R, is
ethyl, and R, is 5-cyano-2-pyridyl) Refer to Chart DDDD.

Following the general procedure of Example '.370, and making non-critical
variations, but substituting the title compound of Preparation 157 for the title
compound of Preﬁération 155, 0.206 g of the title compound is obtained as a white.
foam. c '

Physical characteristics are as follows:

MP 163-166 °C.

IR (mineral oil) 3352, 3128, 3100, 3073, 3029, 1760, 1726, 1641, 1608, 1593,

1584, 1411, 1397, 1355, 1295, 1282, 1242, 1207, 1173, 1125, 1106, 1086, 1074, 1028,
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974, 967, 721, 701, 645, 638 em’L,

HRMS found: 481.1693. |
PREPARATION 158 Octahydro-2H-cycloocta[b]pyran-2,4(3H)-dione (Formula

" DDDD-2, wherein n is 3) Refer to Chart DDDD.

Following the general procedure of Preparation 154, and making non-critical
variations, but substituting the cyclooctylpyranone of Formula DDDD-1 wherein n =
3 for the cycloheptylpyranone of Formula DDDD-1 wherein n = 2, 1.72 g of the title
compound is obtained as a white solid.

- Physical characteristics are as follows:

1H NMR (CDCls) 54. 84-4 78, 3 61, 3. 40, 2.75-2.70, 2. 14-1 97, 1.90-1.72, 1. 68-
1.44 ppm.

13C NMR (CDCly) § 204.2, 167.2, 78.2, 49.5, 46.1, 28.5, 27.3, 26.2, 24.7, 23.9,
22.1 ppm.

IR (mineral oil) 2659 2617 1650, 1612, 1579 1444 1356, 1332 1307, 1287,

1265, 1244, 1227, 1209, 1041, 1035, 1003, 962, 946, 860 832 824 cm1

HRMS found: 196.1100.
Anal. found: C, 67.06; H, 823
PREPARATION 159 32 2-D1methyl-1-(3-mtrophenyl)propyl]—
4a,5,6,7,8,9,10,10a-octahydro-4-hydroxy-2H-cyclo-
octa[blpyran-2-one (Formula DDDD-4, wherein n is 3
and R, is t-butyl) Refer to Chart DDDD.
A solution of 1.36 g of aluminum trichloride in 30 mL of tetrahydrofuran is
added to a solution of 1.0 g of the title compound of Preparation 158 and 0.77 g of 3-
mtrobenzaldehyde in 20 mL oftetrahydroﬁ:ran The resultmg mixture is then
stirred atroomtemperatureforzsh,atwhlchume 38.06 g of sodium carbonate
decahydrate is added, and the reachon nnxture is stirred an additional 15 min. The
mixture is then dried over magnesmm sulfate, filtered through Celite, and concen-
trated in vacuo to yield a yellow foam This crude mtermeldate is immediately
dlssolvedemLoftetmhydrofuranforusemtheseeond step.
Adryﬂaskls chargedthh082gofactwatedzmc, 3 mL of tetrahydrofuran,
0.035 mL of dlbromoethane, and 0.21 mL of a 1 M solution of trimethylsilyl chloride
in tetrahydrofuran. After the addition of each reagent the mlxture is sonicated for 15
m at 45 °C. The mixture is diluted further by the addition of 2 mL tetrahydrofuran
and 1.32 mL of t-butyl iodide is added dropwise. The resulting mixture is sonicated
for 3h at 45 °C. A separate mixture of 0.85 g of copper(I) cyanide and 0.80 g of
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lithium chloride in 4 mL of tetrahydrofuran is stirred at room temperature for 1 h
until almost homogeneous and cooled to -30 °C. The organozinc solution is then
added via cannula to the copper cyanide solution and the resulting mixture is
allowed to warm to 0 °C and to stir for 15 min. The reaction mixture is then cooled
to -78 °C, and the solution of crude intermediate prepared above is added. After
stirring for 20 min at -78 °C and 30 min at 0 °C, the reaction is quenched with a
saturated solution of agueous ammonium chloride and diluted with an additional 60
mL of tetrahydrofuran. The organic layer is separated, washed with water, and
concentrated in vacio to give 2.17 g of an orange foam. The crude material is then
purified by flash column chromatography eluting with 10-30% ethyl acetate in
hexanes followed by recrystallization in methylene chioride/hexanes to yield 0.60 g of
the title product as a yellow solid.

Physical characteristics are as follows:

MP 158-161 °C.

IR (mineral oil) 3077, 2646, 1632, 1599, 1529, 1477, 1450, 1396, 1357, 1349,

1334, 1317, 12883, 1278, 1252, 1232, 1217, 1205, 1181 cm™L.

EXAMPLE 378  5-Cyano-N-[3-{2,2-dimethyl-1-(4a,5,6,7,8,9,10,10a-octahydro-4-
hydroxy-2-oxo-2H-cycloocta[blpyran-3-yl)propyljphenyl]-2-
pyridinesulfonamide (Eormula DDDD-7, wherein n is 2, R,ist-
butyl, and R, is 5-cyano-2-pyridyl) Refer to Chart DDDD.

Following the general procedure of Example 370, and making non-critical
variations, but substituting the title compound of Preparation 159 for the title
compound of Preparation 157, 0.034 g of the title compound is obtained as white
crystals.

Physical characteristics are as follows;

MP 182-185 °C.

IR (mineral oil) 3246, 3121, 3098, 2615, 1655, 1633, 1607, 1585, 1575, 1491,

1411, 1395, 1354, 1335, 1322, 1311, 1298, 1281, 1275, 1262, 1255, 1233, 1206, 1178,

1121, 1109, 1028, 977, 702, 657, 646, 635, 605 cm™L,

HRMS found: 524.2216.

Anal. found: C, 63.86; H, 6.41; N, 7.82.

PREPARATION 160 (3(3R);4S)-3-[2-[1-[3-[bis(phenylmethyl)amino]phenyl]-

- propyl}-5-hydroxy-1,3-dioxo-5-(2-phenylethyl)octyl}-4-
phenyl-2-oxazolidinone (Formula W-10 wherein R,is 2-
phenylethyl) Refer to Chart W.
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To 100 mL of methylene chloride is added 5.0 g of the title compound of
Preparation 95 (W-8) and the resultmg solutmn cooled to -78°C under an
atmosphere of nitrogen. To that solution is added 1 0 mL of TiCl, and 1.63 mL of
diisopropylethylamine, and the resultmg solutlon is stlrred for 1 hour. Then, 3.30 g
of 1-phenyl-3-hexanone is added and the reaction temperature raised to 0 °C for 2.5
hours. The reaction is then quenched by the addition of a saturated ammonium
chloride solution, and the mxture is extracted with methylene chlonde The organic
extract is washed with saturated sodium bicarbonate solution and evaporated in
vacuo to yield 9.7 g of a yellow oil. Column chrometography on 900 g silica (elution
with 10% hexane-methylene chloride, 100% methylene chloride) affords 3.30 g of the
title compound as a yellow foam.

Physical characteristics are as follows: '_

IH NMR (CDClg) & 7.33-7.23, 7.14, 7.04, 6.61-6.50, 5.45, 5.22, 4.71, 4.60, 4.48,
4.26, 3.33, 3.15-3.03, 2.58, 2.47-2.31, 1.9, 1.40-1.28, 1.24-1.13, 1.11-0.96, 0.88-0.77,
0.62-0.57 ppm. '

MP 121-126 °C. _

13c NMR (CDClg) § 167.2, 167.1, 163.7, 142.6, 141.0, 138.2, 138.1, 129.6,
129.5, 129.2, 128.9, 128.8, 128.6, 128.4, 128.3, 127.0; 125.8, 125.6, 125.6, 73.1, 70.0,
69.9, 63.9, 57.9, 54.8, 54.7, 51.5, 51.4, 48.3, 41.3, 4'1.0_, 40.8, 40.5, 29.8, 29.6, 27.1,
26.9, 16.8, 16.6, 14.6, 11.7, 11.6 ppm. | |

IR (mmeral oil) 3525 3061 3026, 1777, 1720 1690, 1601, 1495, 1361, 1335,
1238, 1199, 1104, 735, 698 emL

EI-MS: [M+] = 736. _

Anal. found: C, 78.08; H, 7.11; N, 8.79.

PREPARATION 161 (88)-8-[1-{3-Bis(phenylmethy)amino]phenyllpropyl}-5,6-
d:hydro-4-hydroxy—6—(2-pheny1ethyl-6-propyl-pyran—2-one
(Formula W-11 wherein R, is 2-phenylethyl) Refer to
Chart W. | _

To & mL of dry tetrahydrofuran is added 2.7 g of the title compound of
Preparation 160 and the resulting solution is cooled to 0°C under an atmosphere of
nitrogen. To that solution is added 0.45 mL of a 1M solution of potassium ¢-
butoxide in tetrahydrofuran. _' The reaction mixture is then warmed to 20°C and
stirred for 2 hours. The reaction is quenched with eaturated_ ammonium chloride
and extracted with ethyl acetate. The organic layer is washed with water, dried and
evaporated in vacuo to yieId 028gofa yelloW oil. Column chromatography on 80 g
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of silica gel (elution with 10-30% acetone/hexane} affords 0.195 g of a yellow foam.
Crystallization from ethyl acetate/hexane yields 0.146 g of the title compound.

Physical characteristics are as follows:

MP 128-131 °C | |

1H NMR (CDCly) 8 7.35-7.12, 6.73-6.64, 5.84, 4.73-4.57, 4.12, 2.69-2.61, 2.38-
2.20, 1.95-1.65, 1.41-1.32, 0.98-0.87 ppm.

13C NMR (CDCly) § 204.1, 204.0, 171.7, 1714, 169.6, 140.9, 140.8, 140.6,
140.5, 140.4, 139.9, 139.8, 138.3, 129.7, 129.6, 129.5, 128.9, 128.6, 128.5, 1284,
128.2, 128.1, 127.1, 126.9, 126.8, 126.7, 126.5, 126.4, 126.3, 126.2, 126.0, 125.9,
116.8, 112.6, 112.5, 112.4, 112.3, 112.2, 112.1, 112.0, 82.0, 81.9, 81.8, 80.4, 80.3, 58.6,
58.5, 54.5, 51.4, 50.4, 50.1, 49.9, 47.8, 47.4, 47.0, 46.6, 43.0, 42.9, 42.2, 419, 40.2,
40.1, 40.0, 89.2, 29.8, 29.7, 29.6, 29.1, 29.0, 26.8, 26.7, 24.7, 24.6, 24.3, 16.9, 16.5,
14.0, 12.3 ppm.

IR (minerai oil) 3023, 1637, 1599, 1584, 1575, 1494, 1347, 1300, 1257, 1243,
1234, 920, 731, 704, 695 cm™.

EI-MS: [M+] = 573.

Anal. found: C, 81.53; H, 7.82; N, 2.34.

[alp (CHCly) = -83°
PREPARATION 162 (35)-3-{1-(3-Aminophenyl)propyl}-5,6-dihydro-4-hydroxy-

6-(2-phenylethyi)-6-propyl-pyran-2-one (Formula W-12
wherein R, is 2-phenylethyl) Refer to Chart W.

0.63 g of the title compound of Preparation 161 is dissolved in 45 mL of ethyl
acetate and 15 mL of methanol. To that solution is added 0.47 g of 10% Pd/C, and
the resulting mixture is hydrogenated at 50 psi for 2.5 hours. The reaction is then
filtered through celite and concentrated in vacuo to yield 0.466 g of an off-white
foam. Column chromatography on 80 g of silica gel (elution with 20-50% ethyl
acetate-hexane) affords 0.389 g of the title compound as an off-white solid.

Physical characteristics are as follows:

MP 155-159 °C.

1 NMR (CD30D) § 7.26-7.20, 7.15-7.04, 6.95, 6.81, 6.74, 6.54-6.51, 3.98-3.91,
2.68-2.54, 2.25-2.17, 2.02-1.67, 1.43-1.28, 0.99-0.87 ppm.

13C NMR (CD40D) 5 171.2, 171.0, 148.5, 148.2, 143.9, 130.4, 130.2, 127.8,
120.8, 117.8, 115.3, 107.4, 82.7, 44.6, 44.4, 41.8, 41.7, 41.5, 38.4, 31.8, 26.8, 26.7,
18.8, 15.6, 14.3 ppm.

IR (mineral oil) 3085, 3061, 3026, 1617, 1605, 1495, 1314, 1258, 1168, 1119,
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1065, 1030, 923, 776, 699 cm™L.
EI-MS: [M4+] = 393.
Anal. found: C, 76.13; H, 8.16; N, 337
' [alp (MeOH) = -41°
EXAMPLE 374 N-[3-[1-(S)-[5,6 -Dﬂ1ydro-4-hydroxy-2-oxo-6-(2-pheny1ethyl)-6—
propyl-2H-pyran-3-yllpropyllphenyl}-6-(triflouromethyi)-2-
pyridinesulfonamide (Formula W-13 wherein R, is 2-phenyl-
ethyl) Refer to Chart W. -

To a solution of 0.200 g of the title compound of Preparation 162 in 5 mL of
methylene chloride is added 0.12 mL of pyridine. The resulting mixture is cooled to
0 °C and 0.132 g of 5-trifluromethylpyridine-2-sulfonyl chloride is added. The
reaction mixture is then stirred at room temperature for 1.5 h, concentrated in

‘vacuo, and partitioned between ethyl acetate and water. The organic layer is

concentrated in vacuo to 0.39 g of pink oil. Column chromatography on 50 g silica
gel (elution with 20-50% ethyl acetate/hexane) affords 0.252 g of title compound as a
white foam.

MP 170-173 °C. |

1H NMR (CDgOD) & 8.95-8.92;_8.23-8.16, 8.04-8.00, 7.25-6.90, 4.86, 3.98-3.90,
8.31, 8.30, 2.69-2.46, 2.18-2.09, 1.96-1.65, 1.41-1.28, 0.99-0.81 ppm.

13C NMR (CD4OD) § 167.3, 147.7, 147.5, 142.9, 142.8, 137.7, 137.0, 129.5,
129.2, 126.9, 126.2, 126.1, 124.1, 122.6, 122.5, 120.3, 120.2, 818, 817, 43.6, 43.2,
40.9, 40.5, 37.5, 80.9, 25.8, 25.6, 17.9, 14.7, 13.3, 132ppm

IR (mineral oil) 3087, 3027 1642, 1606 16965, 1327, 1260, 1173, 1142, 1110,
1074, 1016, 720, 700, 618 cm™!

FAB-MS: [M+H] = 608.

Anal. found: C, 6179 H, 5.86; N 4.48; 8, 5.16.

{alp (MeOH) = -31°. |
PREPARATION 163 (38,6R)-3-{1-{3-bis(phenylmethyDamino]phenyljpropyll-

5 6-d1hydro-4—hydroxy-6-(2-phenylethyl~6-propyl-pyran-2-
one (Formula FFF-2) Refer to Chart FFF.

The title compound of Preparation 161 is chr_omatographed ona 5.1 x 80 cm
Cyclobond I 2000 column in an ice bath at 90 mg per injection using an automated
chromatographic system and a mobile phase of acetonitrile containing 0.1% diethyl-
amine and 0.05% glacial acetic acid (v/v). The eluant is monitored at 260 nm, the
flow rate is 45 mL/min, and appropriate fractmns from multiple injections are
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combined and concentrated in vacuo to give 0.300 g of a dark oil. The oil is

partitioned between ethyl acetate, saturated aqueous sodium bicarbonate solution,

and water. The organic layer is separated and concentrated in vacuo. Column

chromatography on 50 g of silica gel (elution with 10-20% acetone/hexane) affords

0.22 g of the title compound of the compound as a colorless oil.

Physical characteristics are as follows:

The retentmn time of the title compound is 57 min.

PREPARATION 164 (38,68)-3-( 1-[3-b1s(pheny1methy1)ammo]pheny1]propyl]-
5,6-dﬁ1ydro-4-hydroxy—6-(2-phenylethyl-6-propyl-'pyran-2-
one (Formula FFF-3) Refer to Chart FFF.

The title compound of Preparation 161 is separated as described in
Preparation 168 above. Further purification as described in Preparation 163 affords
0.117 g of the title compound as a colorless oil.

| Physical characteristics are as follows:

The retention time of the title compound is 66 min.

PREPARATION 165 (88,6R)-3-[1-(8-aminophenyl)propyll}-5,6-dihydro-4-
hydroxy-6-(2-phenylethyl)-6-propyl-pyran-2-one (Formula
FFF-4) Refer to Chart FFF.

Following the general procedure of Preparation 162, and making non-critical
variations, but substituting the title product of Preparation 163 for the title product
of Preparation 161, 0.022 g of the title compound is obtained.

Physical characteristics are as follows:

1H NMR (CDgOD) & 7.25-7.18, 7.15-7.12, 7.07-7.05, 6.97, 6.82-, 6.76-6.71,
6.53, 4.00-3.92, 2.67-2.54, 2.29-2.15, 2.06-1.92, 1.90-1.62, 1.46-1.28, 0.97-0.88 ppm.
EXAMPLE 375 (88,6R)-N-[3-[1-[5,6,-dihydro-4-hydroxy-2-oxo0-6-(2-phenylethyl)-

6-propyl-2H-pyran-3-yllpropyllphenyl]-5-(triflouromethyl)-2-
pyridinesulfonamide (Formula FFF-5) Refer to Chart FFF.

Following the general procedure of Example 374, and making non-critical
variations, but substi_tuting the title product of Preparation 165 for the title product
of Preparation 162, 0.024 g of the title compound is obtained as a white foam.

Physical characteristics are as follows:

MP 156-159 °C. _

- 1H NMR (CD30D) 5 8.90, 8.20-8.17, 8.02-7.99, 7.28-6.88, 4.00-3.90, 2.71-2.46,

2.20-2.10, 1.98-1.67, 1.41-1.28, 0.98-0.81 ppm.

EXAMPLE 376 (8S)-N-{3-[1-(5,6-Dihydro-4-hydroxy-2-oxo-6,6-dipropyl-2H-
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pyran-3-yl)propyllphenyl]-5-(trifluoromethyl)-2-pyridine-
sulfonamide (Formula W-13) Refer to Chart W.
The title compound of Preparation 99 (formu.la W-12) 182 mg is dissolved in 5
mL of methylene chloride and 133 pL of pyridine added The reaction is cooled to
0°C and 142 mg of 5-tnﬂuoromethy1-2-pyndmesulfonylchlonde added. The reaction
is stirred for 30 minutes and the methylene chloride is evaporated and the resulting
material diluted with ethyl acetate "The orgamc solution is washed with water,
brine and then dried over sodmm sulfate. Evaporatlon of solvent gives 580 mg of
crude product. Silica gel chromatography (50 g) eluting with 50% ethyl
acetate/hexane affords 211 mg of the desired product as a white foam.
Physical characteristics are as follows: |
Anal. found: C, 57.80; H, 5.95; N, 5.01; S, 5.64
[alp (18.094 mg/2mL CHClg) = -30°
EXAMPLE 377 (3R)-N-[3-[1-(5,6-Dihydro-4-hydrox_y-2-0x046,6-dipx'-opyl-2H-
pyran-3-yl)propyllphenyl]-5-(trifiuoromethyl)-2- _
 pyridinesulfonamide (Formula X-13) Refer to Chart X.
The title compound of Preparation 107 (formula X-12) 170 mg is dissolved in
5 mL of methylene chloride and 136 pL of pyridine added. The reaction is cooled to
0°C and 132 mg of 5-trifluoromethyl-2-pyridinesulfonyichloride is added. The
reaction is stirred for 80 minutes and the methylene chloride is evaporated and the
resulting material diluted with cthyl acetate. The organic solution is washed with
water, brine and then dried over sodium sulfate. Evaporation of solvent gives crude
product which is chromatographed over 50 g of silica gel eluting with 50% ethyl
acetate’hexane affords 225 mg of the desired product as a whlte foam.
Physlcal characteristics are as follows:

[a)p ( mg/2mL CHCly) = +29°

'PREPARATION 166 (3S)4R) 3-[2-[1-[3-[Bis(phenylmethyl)amino]phenyl]-

propyl]-5-hydroxy-1,3-dioxo-5-phenethyloctyl}-4-phenyl-2-
oxazolidinone (Formula X-10 where R, is phenethyl)
Refer to ChartX. -

To 1.12 g of the title compound of Preparation 104 is added 20 mL of
methylene chloride and the resulting solution cooled to -78°C. To that solution is
added 237 uL of TiCl, followed by 400 pL of diisopropylethylamine and the resulting
solution is stirred at -78°C for 1 hour. To the oforementioned solution is added 776
nL of 1-phenyl-3-hexanone and stirring continued at -40°C for 40 minutes and then
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the temperature is raised to -10°C for 1.5 hours. The reaction is quenched with the

. addition of a saturated ammonium chloride solution, then extraction with methylene

chloride and evaporation of the organic extracts. The crude material is
chromatographed over 200 g of silica gel eluting with 10% hexane/methylene
chloride to afford 870 mg of the title compound.

Physical characteristics are as follows:

IR (mineral oil) 2956, 2926, 2854, 1777, 1600, 1_494, 1452, 698 cm’1.

[a]p (16.578 mg in CHClg) = +4°

Mass Spectrum: molecular ion at 736.

Anal. found. C, 78.00; H, 7.14; N, 3.61.

PREPARATION 167 (3R) 3-[1-[3-[Bis(phenylmethyl)amino]phenyllpropyl]-5,6-
dihydro-4-hydroxy-6-phenethyl-6-propyl-2H-pyran-2-one
(Formula X-11 where R, is phenethyl) Refer to Chart X.

The compound of Preparation 166 (750 mg) is added to 5 mL of dry THF and
potassium tert. butoxide (1.0 M in THF; 1.2 mL) is added. The reaction is stirred at
20°C for 30 minutes and then quenched by the addition of a saturated ammonjum
chloride solution. The reaction is extracted with ethyl acetate, the organic extracts
washed with water and brine and finally evaporated to afford the crude product.
Silica gel chromatography over 100 g of silica gel eluting with 15% ethyl
acetate/hexane affords 511 mg of the title product.

Physical characteristics are as follows:

IR (mineral oil) 2956, 2855, 1628, 1599, 1577, 1494, 1385, 1364, 697 cm’1.

Anal. found: C, 81.30; H, 7.68; N, 2.30

Mass spectrum: molecular ion at 573.

[a]p (18.116 mg/2 mL CH40H) = +38°
PREPARATION 168 (8R) 8-[1-{3-aminophenyl]propyl]-5,6-dihydro-4-hydroxy-

6-phenethyl-6-propyl-2H-pyran-2-one (Formula X-12
where R, is phenethyl) Refer to Chart X.

The compound of Preparation 167 (370 mg) is dissolved in 35 mL of ethyl
acetate and 6 ml of methanol. To that solution is added 200 mg of 10% Pd on
Carbon catalyst and the reaction is hydrogenated under 50 psi of hydrogen for 2
hours. The reaction is evaporated and chromatographed over 60 g of silica gel to
yield 244 mg of the title compound. _

Physical characteristics are as follows:

IR (mineral oil) 3025, 2954, 2871, 2854, 1635, 1619, 1604, 1494, 1456, 1383,

-235-



WO 95/30670 PCTUS95/05219

10

15

20

25

30

35

1878, 1256 cm™1.
[alp (16.764 mg/mL in CHgOH) = +39°.
Mass spectrum: molecular ion at 898.
Anal. found: C, 75.79; H, 8.05; N, 8.27.

EXAMPLE 378  (3R)-N-[3-[1-(5,6-Dihydro-4-hydroxy-2-oxo-6-propyl-6-phenethyl-
2H-pyran-3-yl)propyliphenyl]-5-(trifluoromethyl)-2-
pyridinesulfonamide (Formula X-13 where R, is phenethyl)
Refer to Chart X. o

The product of Preparation 168 (156 mg) is added to 5 mL of methylene
chloride. To that solutio:i is added 96 uL of pyridine and then the reaction is cooled
to 0°C. To the aforementioned solution is added 102 mg of 5-trifluoromethyl-2-
pyridinyl sulfonyl chloride. The reaction is stirred for 1 hour and then poured into
ethyl acetate, washed with water, brine and dried with MgSO4. The solvent is
evaporated in vacuo and the resulting material chrométogi'aphéd over 100 g of silica
gel eluting with 50% ethyl acetate/hexane to yield 200 mg of the title compound.

Physical characteristics are as follows:

Mass spectrum: molecular ion at 602.

IR (mineral oil) 2953, 2922, 2870, 2853, 1642, 1605, 1459, 1457, 1326, 1259,

1180, 1171, 1141 em’1. | | - |

UV (EtOH) A, () 216 (22300), 264 sh (10700), 270 (11500), 279 (12100)

Anal. found: C, 57.53; H, 5.98; N, 4.84.

EXAMPLE 379 (3R,65)-N-[3-{1-(5 ,6-Dihydro-4-hydroxy-2-oxo-6-propyl-6-
phenethyl-2H-pyran-8-yl)propyliphenyl}-5-(triflucromethyl)-2-
pyridinesulfonamide (Formula X-13 where R, is phenethyl) |
Refer to Chart X. |

The product of Example 378 is added to isopropanol and injected onto a
0.46x25 cm Cyclobond I 2000 column (Advanced Separations Technoloyies, Inc.,

Whippany, NJ). The column is in an ice-water bath. The sample is eluted at 1.0

mL/min. with acetonitrile containing 0.1% diéthylamine and 0.6% glacial acetic acid

(V/V). The monitor is set at 250 nm. The earlier eluting diastereomer is identical to

the compound of Example 298. The second eluting diastereomer is purified over 60 g

of silica gel eluting with 40% ethyl acetate/hexane to afford 13 mg of the title

compound.

Physical characteristics are as follows:.

Opposite stereochemistry at C-6 to the compound of Example 298.
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1H.NMR (CD4OD, 5) 8.91, 8.19, 8.16, 8.02, 7.99, 7.25, 7.18, 7.15, 7.13, 7.11,

7.04, 6.97, 6.89, 6.75, 3.95,2.69, 2.64, 2.53, 2.48, 2.13, 1.91, 1.71, 1.68, 1.37, 1.19,

1.17, 1.14, 0.94, 0.92, 0.89, 0.85, 0.83, 0.80, 0.93.

PREPARATION 169° (3S)-3-[(3-Bis(phenylmethyl)amino)phenyl]-4,4-
dimethylpentanoic acid methyl ester (Formula LLL-9)
Refer to Chart LLL.

To anhydrous methanol (2 mL) at room temperature is added titanium (IV)
chloride (0.07 mL). The resulting light green solution is stirred for 2 h, treated with
the compound of formula LLL-2 wherein R is phenyl (100 mg), prepared by
procedures analogous to those described in Chart FF, and refluxed for 18 h. The
reaction mixture is allowed to cool and is partitioned between 1N HCI and diethyl
ether. The organic layer is separated washed with brine, dried over anhydrous
sodium sulfate, and'cthentrated in vacuo. Purification by flash chromatography
eluting with hexanejéthyl acetate (95:5) affords the title compound (58 mg) as a light
amber oil. ' '

Physical characteristics are as follows:

1H NMR (CDUly) § 7.82-7.20, 7.04, 6.61-6.48, 4.61, 8.48, 2.85-2.80, 2.72-2.55,
0.75 ppm ' H__

13C NMR (CDCly) 5 173.69, 148.45, 142,51, 138.91, 128.53, 128.17, 126.78,
117,98, 114.49, 110;89; 54.54, 52.24, 51.40, 35.56, 33.65, 27.87 ppm

MS (ED) m/z 415.

PREPARATION 170 (38)-3-[(3-Bis(phenylmethyl)amino)phenyl]-4,4-dimethyl-
o pentanoic acid (Formula LLL-10) Refer to Chart LLL.

The compound of formula LLL-9 (406 mg) of Preparation 169 is slurried in
glacial acetic acid (2.6 mL) and 6N sulfuric acid. The reaction mixture is refluxed
for 5 h, allowed to cool and is partitioned between water and diethyl ether. The
aqueous layer is separated and extracted two more times with diethyl ether. The
combined organic layérs are washed with brine, dried over anhydrous sodium
sulfate, and concentrated in vacuo. The resulting light brown residue is dissolved in
diethyl ether and treated with dicyclohexylamine (0.16 mL) at 0°C. The solids are

- isolated, washed with ‘ﬁiethyl ether and dried in vacuo. The light brown solid is

suspended in diethyfgi‘:her and washed with 0.25N HCl. The organic layer is
washed with brine, drigd over anhydrous sodium sulfate, and concentrated in vacuo,
affording the title produ'i:t (54 mg) as a light brown amorphous solid.

Physical charactistics are as follows: |
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1H NMR (CDCI3) 6 7.31-7.19, 7.04, 6.61-6. 48 4. 61 2. 81—2 56, 0. 74 ppm

13 NMR (CDCly) § 179.15, 148.56, 142.28, 138.83, 128.55, 128.23, 126.76,
117.90, 114.49, 110.98, 54.51, 51.83, 35.45, 33.67, 27.84 ppm

MS (EI) m/z 401. |
PREPARATION 171 N-[(S)-4-Benzyl-2-oxazolidinone] 8-aminocinnamate

amide (Formula HHH-4) Refer to Chart HHH.

A 1 liter round-bottomed flask with nitrogen inlet and addition funnel i is
charged with 10.02 g of oommencally available (S)-4-benzyl-2-oxazohdmone and 260
mL of tetrahydrofuran and then cooled to -78 °C. To the aforementioned solution is
added 37 mL of n-butyl lithium dunng which time a white solid separates from the
reaction solution. To that suspension is added 11 46 g of trans-3-nitrocinnamic acid
chloride (prepared from the treatment of t_:ommencall_y_ available 3-nitrocinnamic acid
with oxalyl chloride) in a small volume of THF. The resulting pale yellow
homogeneous solution is allowed to warm to room teigperature and quenched with a
saturated ammonjum chloride solution and is extracted with ethyl acetate. The
organic layer is separated, washed with brine and water, dried over magnesium
sulfate, filtered and concehtrdted to give a reddish brown syrup (formula HHH-3 in
Chart HHH) which is used without further purification. The aforementioned crude
reaction mixture is added to ethanol contaimng 64.18 grams of SnCly-2H,0 and that
mixture heated at reflux for 20 minutes. The reaction is cooled to room
temperature and poured into ice. The mixture is bz__'ought to pH 9-10 with saturated
aqueous NayCOg. The mixture is filtered and the filter cake washed extensively
with ethyl acetate. The filtrate is washed mth brine and the organic phase is dried
(Na2804), filtered, and concentrated in vacuo to give a yellow solid. Recrystalliza-
tion from ethanol gives 11.56 g of the title product.

Physical characteristics are as follows:

IR (mineral oil) 3450, 3369, 2924, 1771, 1678, 1620, 1462, 1392, 1357, 1347,
1214 eml : |
[alp (14. 418 mg/mL in CHClg) = +51°
PREPARATION 172 N-[(S)-4-Benzyl-2-oxazohdmone] 3-(bls(pheny1methyl)-

' amino) cinnamate amide (Formula HHH-5) Refer to
. Chart HHH.

The amine of formula HHH-4 from Preparation 172 (10.18 g), 10 48 g of
potassium carbonate, 8.3 mL of benzyl bromide and 100 mL of acetonitrile is heated
at reflux for 8 hours. The reaction is cooled to room temperature and partitioned
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between water and ethyl acetate. The aqueous is extracted several additional times
with ethyl acetate. The combined ethyl acetate extracts are dried (Na,SO 4 filtered
and concentrated in vacuo. The residue is purified via silica gel chromatography
eluting with 25% ethyl acetate/hexane to yield 8.87 g of the title product.

Physical characteristics are as follows:

13C.NMR (CDClg, ppm) 165, 153, 149, 147, 138, 135, 120.6, 120.3 128.8,
128.6, 127, 126.9, 126.5, 116.54, 116.50, 114, 113, 65, 55,.54, 37 .

IR (mineral oil) 2954, 2870, 2854, 1776, 1677,. 1616, 1595, 1493, 1454, 1353,
1209, 988 cm’1
PREPARATION 173 (3SX48) 8-[8-(3-(bis(phenylmethyl)aminophenyl)

pentanoyl]-4-phenyl-2-oxazolidinone (Formula HHH-6)
Refer to Chart W.

A 100-mL, three-necked flask equipped with a stir-bar, 25-mL pressure-
equalizing addition funnel, and a nitrogen inlet is charged with copper(I) bromide
dimethyl sulfide complex (1.69 g), 20 mL of tetrahydrofuran and 10 mL of dimethyl
sulfide. The addition ft1nne1 is charged with the title compound of Preparation 172
(2.747 g) and 10 mL of tetrahydrofuran. The reaction mixture is cooled to -40 °C
and ethyl magnesium bromide (5.5 mL of a 3.0 M solution in ether) is added
dropwise over § min. The resulting black mixture is stirred another 10 min at -40
°C and then allowed to warm to -10 °C. The solution of the title compound of
Preparation 172 in tetrahydrofuran is added dropwise to the reaction mixture over
17 min. The addition funnel is then rinsed with another 3 mL of tetrahydrofuran,
and the reaction mixture is stirred for 2.5 h at ca. -40 to -60 °C. The reaction is
quenched by pouring the mixture into 50 mL of saturated aqueous ammonium
chloride solution, and the organic solvents are removed by concentration in vacuo.
The resulting residue is partitioned between 75 mL of ethyl acetate and 50 mL of
water and filtered through glass wool. The organic layer is then separated, washed
with two 100-mL portions of 10% ammonium hydroxide solution and 50 mL of brine,
dried over magnesium sulfate, filtered and concentration in vacuo to yield 3.59 g of a
yellow oil. Column chromaﬁography on 150 g of silica gel (elution with 5-15% ethyl
acetate/hexane) affords two diastereomeric products. 1.602 g of the title compound
(the less polar diaétereomer) is isolated as a pale yellow oil

Physical characteristics are as follows:

1H NMR (CDCla) 8 7.32-7.17, 7.06, 6.60, 6.55, 4.63, 4.43-4.37, 4.00, 3.85, 3.37,
3.20, 3.08, 3.02-2.92, 2.62, 1,71-1.48, 0.73 ppm]
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Also isolated from the column is 0.310 g of the more polar diastereomer as a

. pale yellow oil.

Physical characteristics are as follows:

1g NMR (CDCly) 8 7.32-7. 18, 7. 12 7.05, 6.64-6. 56 4.68, 4.60-4.52, 4. 08-4 04,
3.48-3.38, 3.07-2.96, 2.48, 1.69-1. 48, 0.73 PPm.

In addition, fractions containing 0.708 g of a ca. 1:4 ratio mixture of the less
polar to more pdlar diastereomers are collected from the column.

PREPARATION 174 (88,68)-8-{ 1-(3-aminophenyl)propyl}-5,6-dihydro-4-
hydroxy-6-(2-phenylethyl)-6-propyl-2H-pyran-2-one
~ (Formula FFF-6) Refer to Chart FFF.

Following the general procedure of Preparation 162, and making non-critical
variations, but substituting the title prbdtict of Preparation [U-141164] for the title
product of Preparation 161, 0.040 g of crude title compound is obtained. This
compound is used immediately in the next step _without further puriﬂt:at_ion.
EXAMPLE 380 (3S,68)-N-[3-[1-[5;6-&ihydr6-4'-hydroxy-2-oxo-’6-(2-pheny_lethyl)-6-

propyl-2H-pyran-3-yl]propyl]phenyll-s'-(h'iﬂourdmethyl)-z-
pyridinesulfonamide (Formula FFF-7) Refer to Chart FFF.

Followmg the general procedure of Example 374, and making non-critical
variations, but substltuhng the title product of Preparatxon 174 for the title product
of Preparation 162, 0.015 g of the title compound is obtamed as a white foam.

Physical characteristics are as follows: _

1 NMR (CDgOD) 5 8.95, 8.25-8.21, 8.07-8.02, 7.25-6.93, 3.94-3.88, 2.70-2.51,
2.20-2.18, 1.97-1.66, 1.40-1.30, 0.92-0.81 ppm. '

Thus, for example, the compounds of the present invention include the
following individual stereoisomers: |

5-cyano-N-[3-(R)-[1-{5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenethyl)-6-(R)-(3,3,3-
triﬂuoropropyl)-2H—pyraﬁ-3le]~2,2-dimethylpropyl]phenyl]—%p?ﬁdinesulfonamide,

5-cyano-N-[8-(8)-[1(5,6-dihydro-4-hydroxy-2-ox0-6-(2-phenethyl)-6-(S)(3,3,3-
triﬂuorbpropyl)-2H-pyran-3-yl]-2,2-dimethylpi‘opyl]phenyl]-2#_pyridinesu1fonamide, _

5-cyano-N-{8-(R)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenethy])-6-(S)-(3,3,3-
mﬂuoropropyl)-2H-pyran-3-yl]-22—&1methylpropyl]phenyl]-2-pynd.mesulfonatmde,

5-cyano-N-[3-(8)-[1-[5,6-dihydro-4-hydroxy- 2-oxo-6-(2—phenethyl)-6-(R)-(3 3,3-
triﬂuoropropyl)-2H-pyran—3-y1]-2,2-dxmethylpropyl]phenyl]-2-pyndmesulfon_axmde,

N-{3-(R)-{[1-[5,6-dihydro-¢-hydroxy-2-oxo-6-(R)-(2-phenethyl)-6-(3,3,3-
trifluoropropyl)-2H-pyran-3-yl]-2,2-dimethylpropyllphenyl]-1-methyl-1H-imidazole-4-
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sulfonamide, N ,-
N-[3-(S)-[1-{5,6-dihydro-4-hydroxy-2-ox0-6-(S)-(2-phenethyl)-6-(3,3,3-

trifluoropropyl)-2H-pyran-3-yl}-2,2-dimethylpropyllphenyl]-1-methyl-1H-imidazole-4-

sulfonamide,
N-[3-(R)-[1-[5,6-dihydro-4-hydroxy-2-ox0-68-(S)-(2-phenethyl)-6-(3,3,3-
trifluoropropyl)-2H-pyran-3-yl]-2,2-dimethylpropyiiphenyl]-1-methyl-1H-imidazole-4-
sulfonamide, =
N-[3-(S)-[1-[5,6-dihydro-4-hydroxy-2-ox0-6-(R)-(2-phenethyl)-6-(3,3,3-
triflnoropropyl)-2H-pyran-3-yll-2,2-dimethylpropyllphenyl]-1-methyl- 1H-imidazole-4-
sulfonamide,
5-amino-N-[3-(R)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenethyl)-6-(R)-(3,3,3-
trifluoropropyl)-2H-pyran-3-yl}-2,2-dimethylpropyllphenyll-2-pyridinesulfonamide,
5-amino-N-[3-(R)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenethyl)-6-(S)-(3,3,3-
trifluoropropyl)-2H-pyran-3-yl}-2,2-dimethylpropyliphenyl}-2-pyridinesulfonamide,
5-amino-N-[3-(S)-[1-[5,6-dihydro-4-hydroxy-2-oxo0-6-(2-phenethyl)-6-(R)-(3,3,3-
trifluoropropyl)-2H-pyran-3-yl}-2,2-dimethylpropyllphenyl]-2-pyridinesulfonamide,
5-amino-N-[3-(S)-{1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenethyl)-6-(S)-(3,3,3-
trifluoropropyl)-2H-pyran-3-yl}-2,2-dimethylpropyllphenyl]-2-pyridinesulfonamide,
N-[3-(R)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenethyl)-6-(R)-propyl-2H-
pyran-3—yl]-2,2—dimethylpropyl]phenyl]-2-pjridinesulfqnamide,
N-[3-(R)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenethyl)-6-(S)-propyl-2H-
pyran-3-yi]-2,2-dimethylpropyllphenyl]-2-pyridinesulfonamide,
N-[3-(8)-{1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenethyl)-6-(R)-propyl-2H-
pyran-3-yl]-2,2-dimethylpropyllphenyl]-2-pyridinesulfonamide,
N-[3-(8)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenethyl)-6-(S)-propyl-2H-
pyran-3-yl}-2,2-dimethylpropyliphenyl]-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[3-(R)-[ 1-[4-hydroxy-2-0x0-8,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl]-propyl]-phenyl]-2-pyridinesulfonamide,
5-Triflucromethyl-N-[3-(S)-{1-{4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl]-propyl)-phenyl]-2-pyridinesulfonamide,
4-Trifluoromethyl-N-{3-(R)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl}-propyl}-phenyl]-2-pyridinesulfonamide,
' 4-Trifluoromethyl-N-[3-(S)-[1-[4-hydroxy-2-oxo-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yll-propyl]-phenyl]-2-pyridinesulfonamide,
5-Triﬂuoromethyl-N—[3-(R)—[1-[4-hydroxy-2-oxo.-6,6-di-n-propyl-5,6-dihydro-2H-

-241-



WO 95/30670 PCT/US95/05219

10

16

20

25

30

35

pyran-3-yl]-2,2-dimethylpropyl]-phenyl]l-2-py;'idinesu1fonamide,
5-Trifluoromethyl-N-[8-(S)-{ 1-[4-hydroxy-2-oq:q-6,6-di-n-propyl-5,6-&ihydro-2H-
pyr_an-3-yl]-2,2-dimethylpropyll-phényl]l-2-pyridiﬁeéu1fonamide,
5-Triﬂuoromethy1-N-[3-(R)-[1-[4-hydroxy-_-2-oxo-.6,6-di-phenethyl-5,6-dihydro-
2H-pyran;3-yl]-pmpyl]-phenyll-2-pyridinesulfonamide, - '
5-Trifluoromethyl-N-[3-(S)-{ 1-[4-hydroxy-2-0x0-6,6-di-phenethyl-5,6-dihydro-
2H-pyran-3-y1]-propyl]-phenyl]-2—pyridinesu1fonamide
4-Trifluoromethyl-N-{3-(R)-[ 1-[4-hydroxy -0x0-6,6-di-phenethyl-5,6-dihydro-
2H-pyran-3-yl]-propyl]-phenyl]-2-pyndmesulfonannde,
4-Trifluoromethyl-N-[3-(S)-[ 1-[4-hydroxy-2-oxo-6 6-di-phenethyl-5, 6-d1hydro-
2H-pyran-3-y1]-propyl]-phenyl]-2-pynd1nesulfonam1de,
4Trifluoromethyl-N-{3-(R)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-y1}-2,2-dimethylpropyl]-phenyl]-2-pyridinesulfonamide,
 4Trifluoromethyl-N-[3{(8)-{1-{4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl]-2, 2-d1methylpropyl]-phenyl]-2-pyndmesulfonam1de,
5 Thﬂuommethyl-N—[3(R){1-[5 6-d1hydro-4-hydroxy-2-oxo-6(R)-(2-phenethyl)-
6(R)-n-propyl-2H-pyran-3-yl}-2, 2-d:methylpropyl]-phenyl]-z-pyndmesulfonamde,
5-Trifluoromethyl-N-[3(R)-{1-[5,6-dihydro-4-hydroxy-2-ox0-6(S)-(2-phenethyl)-
6(S)-n-propyl-2H-pyran-3-yl}-2, 2-dmethylpropyl]-phenyl]-2-pynd1nesulfonam1de,
5-Trifluoromethyl-N-[3(S)-[1-[5 6—d1hydro-4-hydroxy-2-oxo-6(R)-(2-phenethyl)-
6(R)-n-propyl-2H-pyran-3—yl]-2_ 2-dimethylpropyil- phenyl_]-2_-pyndmesulfonam1de,
'5-Trifluoromethyl-N-[3(S)-{1-{5,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenethyl)-
6(S)-n-propyl-2H-pyran-8-y1}-2, 2-d1methylpropyl]-phenyl]-2-pynd1nesu1fonam1de,
Tnﬂuoromethyl-N-[3(R)-[1-[5,6-d1hydro-4-hydroxy 2-0x0-6(R)-(2-phenethyl)-
6(R)-n-propyl-2H-pyran-3—yl]—2 2-dmethylpropyl]-phenyl]—2-pyndmesulfonamde,
4-Trifluoromethyl-N-[3(R)-[1-[5 6-d1hydro—4-hydroxy—2-oxo-6(S)-(2-phenethyl)-
6(S)-n-propyl-2H-pyran-3-yl]-2,2-dlmet_l_1ylpropyl]-phenyl]-2-pynd.mesulfonamde,
4-Trifluoromethyl-N-[8(S)}{1-[5,6-dihydro-4-hydroxy-2-0x0-6(R)-(2-phenethyl)-
6(R)-n-propy1-2H-pyran—3-yl]-2,2-dimethy1propy1]-pheny1]f2-pyridinesulfonamide,
4-Trifluoromethyl-N-[3(S)-[1-{5,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenethyl)-
6(S)-n-propy1-2H-pyran-3-yl]-2,2-dimeth71propyl]-ph_enyl]—2-pyridinesulfonamide,
5-Triflucromethyl-N-[3(R)-[1-{5,6-dihydro-4-hydroxy-2-oxo-6(R)-(2-phenethyl)-
6(R)-n-propyl-2H-pyran-3-yl]-propyl]-phenyl]-2-pyridinesu1fonamide,
5-Trifluoromethyl-N-[3(R)- 1-[5,6-dihydrb-4-hydroxy-2-oxo-6(S)-(2-phenethyl)-
6(S)-n-propyl-2H-pyran-8-yl}-propyl}-phenyl}-2-pyridinesulfonamide,

-249.

)



WO 95/30670 PCT/US95/05219

10

15

20

25

30

35

5-'h-iﬂuorometﬁj1-N-[3(S)—[1-f5,6-dihydro—4-};§droxy-2-oxo-G(R)-(2-phenethyl)-

. 6(R)-n-propyl-2H-pyran-3-yl]-propyl]l-phenyl}-2-pyridinesuifonamide,

5-Trifluoromethyl-N-[3(S)-{1-[5,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenethyl)-
6(S)-n-propyl-2H-pyran-3-yl}-propyll-phenyl]l-2-pyridinesulfonamide,
5-Cyano-N-[3(R)-(1-[5,6-dihydro-4-hydroxy-2-0x0-6(R)-(2-phenylethyl)-6-propyl-
2H-pyran-3-yl}-2,2-dimethylpropyl)phenyl]-2-pyridinesulfonamide,
5-Cyano-N-[3(R)-(1-[5,6-dihydro-4-hydroxy-2-oxo-6(S)-(2-phenylethyl)-6-propyl-
2H-pyran-3-yl1}-2,2-dimethylpropyl)phenyl]-2-pyridinesulfonamide,
5-Cyano-N-[3(S)-(1-[5,6-dihydro-4-hydroxy-2-oxo-6(R)-(2-phenylethyl)-6-propyl-
2H-pyran-8-yl11-2,2-dimethylpropyl)phenyl]-2-pyridinesulfonamide,
5-Cyano-N-[3(S)-(1-[5,6-dihydro-4-hydroxy-2-ox0-6(S)-(2-phenylethyl)-6-propyl-
2H-pyran-3-yl}-2,2-dimethylpropyl)phenyl]-2-pyridinesulfonamide,
N-[3(R)-[1-(5,6-Dihydro-4-hydroxy-2-o0x0-6(R)-[2-phenylethyl]-6-propyl-2H-
pyran-3-yl1)-2,2-dimethylpropyliphenyl]-1-methyl-1H-imidazole-4-sulfonamide,
N-[3(R)-[1~(5,6-Dihydro-4-hydroxy-2-0x0-6(S)-[2-phenylethyl}-6-propyl-2H-
pyran-3-yl)-2,2-dimethylpropyllphenyl}-1-methyl-1H-imidazole-4-suifonamide,
N-[3(S)-[1-(5,6-Dihydro-4-hydroxy-2-oxo-6(R)-[2-phenylethyl]-6-propyl-2H-
pyran-3-yl)-2,2-dimethylpropyllphenyl}- 1-methyl- 1H-imidazole-4-sulfonamide,
N-[3(S)-[1-(5,6-Dihydro-4-hydroxy-2-0x0-6(S)-[2-phenylethyl}-6-propyl-2H-
pyran-3-yl)-2,2-dimethylpropyllphenyl}-1-methyl-1H-imidazole-4-sulfonamide,
5-Amino-N-[3(R)-(1-[5,6-dihydro-4-hydroxy-2-ox0-6(S)-(2-phenylethyl)-6-
propyl-2H-pyran-3-yl]-2,2-dimethylpropyl)phenyl]-2-pyridinesulfonamide,
5-Amino-N-[3(S)-(1-[5,6-dihydro-4-hydroxy-2-oxo-6(R)-(2-phenylethyl)-6-
propyl-2H-pyran-3-yl}-2,2-dimethylpropyl)phenyl]-2-pyridinesulfonamide,
5-Amino-N-[3(5)-(1-[5,6-dihydro-4-hydroxy-2-oxo-6(S)-(2-phenylethyl)-6-propyl-
2H-pyran-3-yl]-2,2-dimethylpropyl)phenyl}-2-pyridinesulfonamide,
5-Amino-N-[3(R)-(1-[5,6-dihydro-4-hydroxy-2-0x0-6(R)-(2-phenylethyl)-6-
propyl-2H-pyran-3-yl]-2,2-dimethylpropyl)phenyl}-2-pyridinesulfonamide,
5-Amino-N-[3(R)-(1-[5,6-dihydro-4-hydroxy-2-0x0-6(R)-(2-phenylethyl)-6-
propyl-2H-pyran-3-yl}propyl)phenyl]l-2-pyridinesulfonamide, .
5-Amino-N-[3(R)-(1-[5,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenylethyl)-6-
propyl-2H-pyran-3-yllpropyl)phenyl]-2-pyridinesulfonamide,
5-Amino-N-[3(8)-(1-[5,6-dihydro-4-hydroxy-2-ox0-6(R)-(2-phenylethyl)-6-
propyl-2H-pyran-3-yllpropyl)phenyl])-2-pyridinesulfonamide,
5-Amino-N-[3(S)-(1-[5,6-dihydro-4-hydroxy-2-oxo-6(S)-(2-phenylethyl)-6-
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propyl-2H-pyr'an-3-y1]propyl)phenyl]-2-pyridinésu1fonamide,
5-Amino-N-[3(R)-(1-[6(R)-(2-[4-fluorophenyl]ethyl)-5, 6-dlhydro-4-hydroxy-2-
oxo-G-propyl-ZH-pyran-3-yl]-2 2-dlmethylpropyl)phenyl]-2-pyndmesulfonamde,
5-Amino-N-[3(R)-( 1-[6(S)-(2-[4-ﬂuorophenyl]ethyl)-5 6-dihydro-4-hydroxy-2-
oxo-6-propyl-2H-pyran—3-yl]-2 2-d1methylpropyl)phenyl]-2-pyndmesulfonam1de, |
5 Ammo-N-[3(S)-( 1-[6(R)-(2-[4-ﬂuorophenyl]ethyl)-5 6-thydro-4-hydroxy-2-
ox0-6-propyl-2H-pyran-3-yl}-2, 2-dlmeth_ylpropyl)phenyll_—2-pynd1nesulfonam1de, '
5-Amino-N-[3(S)-(1-{6(S)2-{4-fluorophenyljethy!)-5,6-dihydro-4-hydroxy-2-
oxo-6-propy1-2H-pyra’n-3-y_l]-2,2_-dimethy1;_:_ropyl)phenyl]-2—_pyridinesu1fonamide,
N-[3(R)-(1-{5,6-Dihydro-6,6-dipropyl-4-hydroxy-2-0xo-2H-pyran-3-yl}-2,2-
dimethylpropyl)phenyl}-1-methyl-1H-imidazole-4-sulfonamide,
N-[3(S)-(1-[5,6-Dihydro-6, 6-d1propyl-4-hydroxy -2-oxo-2H-pyran-3-yl]-2,2-
dxmethylpropyl)phenyl]-1-methyl-1H-1m16azole-4-sulfonam1de,
5-Amino-N-[3(R)-( 1-[6 6—d1hydro-6 6—d1propyl-4—hydroxy-2-oxo-2H—pyran—3-yl]-
,2-dimethylpropyl)phenyl]-2-pyridinesulfonamide,
5-Amino-N-{3(8)-(1-[5,6-dihydro-6, 6-d1propyl-4-hydroxy-2-oxo-2H-pyran-3-yl]-
2,Z-mmethylpmpyl)phenyl]-Z-PmeBu_lfonamxde, | |
5-Cyano-N-[3(R)-(1-[6 ,6-dihydro-6, 6—dipropyl—4~hydroxy‘-2-o§:o—2H-pyran-3-y1]-
2,2- dmethylpropyl)phenyl]-2-pyndmesulfonam1de, _
5-Cyano-N-[3(S)~( 15 6-dlhydro-6 6-d1propyl-4-hydroxy—2-oxo—2H-pyran-3-yl]-
2,2- dxmethylpropyl)phenyl]-2-pynd1nesulfonam1de,
N-[3(R)-(1-[6,6-Bx_s_(2_-phenylethyl)—5,6-d_1hydro-4-hydroxy—2-oxo-2H-pyran-3-
yllpropyl)phenyl}- l-m_.ethyl-llH-imidazolM-sulfonamide, _
' N-[8(S)(1-[6,6-Bis(2-phenylethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-3-
yl]propyl)phenyl]-1-methyl-1H—1m1dazole-4-sulfonam1de,
N-[3(R)-(1-[6, 6-Bls(2-phenyl-ethyl)-5 6-d1hydro-4~hydroxy-2-oxo-2H—pyran-3—
yl]propyl)phenyl]-5-cyano-2-pyndmesulfonamde
N-[3(S)-(1-[6 6-Bls(2-phenyl-ethyl)-5 6-d1hydro-4-hydroxy-2-oxo—2H-pyran—3-
yl]propyl)phenyll-5-cyano-2-pyndmesulfonam1de _
N-[3-{1(R)-(4-Hydroxy-5 6-d1hydro—2-oxo-6(R) phenethyl-ﬁ-propyl-ZH-pyran-a-
yl)propyl}phenyl]-s-cyanopyndme_-z-sulfonamde, :
N-[3-[1(R)-(4-Hydroxy—5 G-dihydrd-z-oxo-G(S)-phenethyl-ﬁ-propyl-2H-pyran-3-
yl)propyl}phenyl]-5-cyanopyndme-2-sulfonamde,
N—[3-{1(S)-(4-Hydroxy 5 6-dxhydro-2-oxo-6(R)-phenethyl-G-propy1-2H-pyran-3-
yDpropyllphenyl]-5-cyanopyridine-2-sulfonamide,
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N-[3-{1(S)-(4-Hydroxy-5,6-dihydro-2-ox0-6(S)-phenethyl-6-propyl-2H-pyran-3-
yl)propyliphenyl}-5-cyanopyridine-2-sulfonamide,
N-[3-{1(R)-(4-Hydroxy-5 ,6-dihyér0-2-oxo-6(R)-ﬁh’enethyl—6-propy1~2H-pyran-3-
yDpropyliphenyl]-1-methyl-1H-imidazole-4-sulfonamide,
N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S)-phenethyl-6-propyl-2H-pyran-3-
yDpropyliphenyl]-1-methyl- 1H-imidazole-4-sulfonamide,
N-{3-{1(S)-(4-Hydroxy-5,6-dihydro-2-ox0-6(R)-phenethyl-6-propyl-2H-pyran-3-
yDpropyliphenyl]-1-methyl-1H-imidazole-4-sulfonamide,
N-[8-{1(S)-(4-Hydroxy-5,6-dihydro-2-oxo-6(S)-phenethyl-6-propyl-2H-pyran-3-
ylpropyliphenyl}-1-methyl-1H-imidazole-4-sulfonamide,
N-[38-{1(R)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R)-(2-(4-flucrophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyllphenyl]-5-cyanopyridine-2-sulfonamide,
N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-oxo-6(S)-(2-(4-fluorophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyl}phenyl]-5-cyanopyridine-2-sulfonamide,
N-[3-{1(S)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R)-(2-(4-fluorophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyliphenyl}-5-cyanopyridine-2-sulfonamide,
N-[3-{1(S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S)-(2-(4-fluorophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyl}phenyll-5-cyanopyridine-2-sulfonamide,
N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-0xo0-8(R)-(2-(4-flucrophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyliphenyl]-1-methyl-1H-imidazole-4-
sulfonamide,
N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-0xo-6(S)-(2-(4-flucrophenyl)ethyl)-6-
propyl-2H-pyran-3-y1)-2,2-dimethylpropyl}phenyl]-1-methyl-1H-imidazole-4-
sulfonamide, |
N-[38-{1(S)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R)-(2-(4-flucrophenyl)ethyl)-6-
propyl-2H-pyran-3-y1)-2,2-dimethylpropyliphenyl}-1-methyl-1H-imidazole-4-
sulfonamide,
N-[3-{1(S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S)<2-(4-fluorophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyl}phenyl}-1-methyl-1H-imidazole-4-
sulfonamide, .
N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-phenylethyl)-2H-pyran-3-yl)-
2,2-dimethylpropyllphenyl]-5-aminopyridine-2-sulfor.zmide,
N-[8-{1(S)-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-bis(2-phenylethyl)-2H-pyran-3-yl)-
2,2-dimethylpropyljphenyl)-5-aminopyridine-2-sulfonamide,
N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-phenylethyl)-2H-pyran-3-yl)-
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2,2-dimethylpropyl}phenyl]-1-methyl- 1H-imjdazole—4-sulfonamide,
N-[8-{1(S)<4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-phenylethyl)-2H-pyran-3-yl)-
2,2-dimethylpropyl}pheny1]-1-methyl-1H-imidazole-4-sﬁlfonamide,
N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-oxo-6, 6—bis(2-phenylethyl)-2H-pyran-3-yl)-
2,2- d1methylpropyl}phenyl]-5-cyanopyndme-2-sulfonam1de,
N-[3-{1(8)-(4-Hydroxy-5,6-dihydro-2-0x0-6, 6-b13(24phenylethyl)-2H-pyran-3-yl)-
2 2—d1methylpropyl}phenyl]-5-cyanopyndme-2-sulfonam1de,
N-[3-{ 1(R)-(4-Hydroxy-5 6-dihydro-2-oxo-6, 6-d1propyl-2H-pyran-3-yl)—
propyl}phenyl]-5-cyanopyndme-2-sulfonam1de, '
N-[3-{ 1(S)-(4-Hydroxy-5,6-dihydro-2-oxo-6, 6-d1propy1-2H-pyran—3-yl)-
propyliphenyl}-5-cyanopyridine-2-sulfonamide, '
N-[3- {1(R)-(4-Hydroxy -5 6-dxhydro-2-oxo-6 6-d1propyl-2H-pyran-3-y1)-
propyl}phenyl]-5-ammopynd1ne-2-su1fonam1de,
N-[3-{1(S)-(4~Hydroxy—5 6-d1hydro-2-oxo-6 6-dipropyl-2H-pyran-3-yl)-
propyl}phenyl]-5-ammopyndme-2-sulfonam1de,
N-[3-{1{R)-(4-Hydroxy-5, 6-d1hydro-2-oxo-6(R)-(2-(4-ﬂuoropheny1)ethyl)-6-
propyl-2H:pyran-8-yl)propyliphenyl}-5-cyanopyridine-2-sulfonamide,
| N-[3-{1(S)-(4-Hyd.roxy-5,G-Jihydro-2-oxo-6(R)-(2-(4-ﬂuomphenyl)ethyl)-6-
propyl-2H-pyran—3-yl)pfopyl]phenyl]-ﬁ-éyagopyridihé—%sulfonamide,
N-[3-{1(R)<(4-Hydroxy-5,6-dihydro-2-0x0-6(S)-(2-(4-flucrophenyl)ethyl)-6-
propy1-2H-pyran-3-yl)propyl}phenyl]-s-cyanopyndme-2-su1fonam1de,
N-[3-{1(S)-(4-Hydroxy-5, 6-dxhydro-2-oxo-6(S)-(2-(4—ﬂuorophenyl)ethyl)—
propyl-2H-pyran-3-yl)propyl}phenyl]-5-cyanopyndme-2-sulfonam1de,
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TABLE I
HIV Protease FITC Assay
Compound of
Example No. Dose (ubM) Protease % Inhib K. (nM)
5 136 0.123 71.65
0.370 85.67
1.100 99.02
3.300 100.99
10.000 102.37
10 30.000 101.94
lf 1.320
145A 0.123 108.66 |
0.370 111.34
1.100 118.54
15 3.300 115.43
10.000 113.05
30.000 114.19
1.100
137 0.123 98.83
0.370 91.54
1.100 100.7
‘l 3.300 109.9
“ 10.000 98.17
30.000 93.82
s | ' ™
ll 0700 |
| 138 0.123 100.88 "
| 0.570 %.51
| 1.100 101.11
30 3.300 99.64
10.000 94.75
30.000 104.68
“ 0.730
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- HIV Protease FITC Assay
Compound of ) _ -
Example No. Dose (uM) Protease % Inhib K; (nM)
‘ 1.400
97 0.128 104.87
0.370 106.06
1.100 110.44
3.300 106.67 ﬂl
10.000 115.76
30.000 115.47 _
| 1.000
98 0.740
First Compound
o 0.800
98 | 0.840
Second Compound |
' | 0.800 1
139 0.128 98.33
ll 0.870 101.22 |
1.100 104.71 “
“ 3.300 - 99.3
10.000 99.28
30.000 102.85
1.890
140 0.128 103.22
0.370 96.01
1.100 107.37
3.300 112,51 II
10.000 | 112.53 |
© 30.000 119.14 JI
| 1.440
40 0.123 59.6
0.370 10L.71
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HIV Protease FITC Assay
Compound of [T — '
Example No. * Dose (uM) Protease % Inhib K, (nM)
1.100 98.78
i 3.300 105.16
| 10.000 88.7 |
| 30.000 72.74
5 10.800
41 0.123 103 '
0.370 102.38
L 1.100 103.92 .
3.300 100.93
10 10.000 85.88
30.000 72.79
3.170
44 0.123 98.43
0.370 114.5
15 1.100 119.79
3.300 112.7
10.000 101.66
30.000 80.02
1.800 |
20 145B 0.123 81.81
0.370 88.38
| 1.100 96.54
ll 3.300 87.85
10.000 102.12
25 || 30.000 84.52
1.240 |
135 0.128 33.21
0.370 84.5
1.100 99.09
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1 ¢

HIV Protease FITC Assay
Compound of —
Example No. Dose (uM) Protease % Inhib K; (nM)
3.300 96.86
10.000 101.49
30.000 102.4
|| 0.480 I
104 0.123 <10
I} 0.370 61.68
| 1.100 81.78
3.300 93.28
“ 10.000 96.4
" 30.000 109.22
| 1.600
|| 48 0.128 111.37
0.370 103.64
1.100 110.44
3.800 89.27
10.000 110.97
30.000 105.44
| 0.520
| 49 0.123 111.16
| 0.870 119.71
|| 1.100 120.17
|| 3.300 106.02
©10.000 108.34
30.000 112.5
0.960
50 0.123 100.54
0.370 108.31
1.100 © 112.66
II 3.300 |

112.42
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5:HIV Protease FITC Assay
Compound of _ - F
Example No. Dose (uM) * | Protease % Inhib K, (aM)
) 10.000 101.02
30.000 84,79
1.780
1056 0.123 101.26
0.370 114,56
1.100 107.19
3.300 110.88
10.000 111.16 ’
30.000 110.6
0.880
52 0.123 85.08
0.370 87.32
1.100 92.64
3.300 97.38
10.000 97.15
30.000 88.89
1.400
53 0.128 88.61 l
0.370 07.74
1.100 97.95
3.300 99.62
10.000 90.16
30.000 84.37 “
0.900 "
56 0.123 <10
0.370 18.77
1.100 58.27
3.300 86.98
10.000 98.33
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HIV Protease FITC Assay
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Example No. ‘Dose (uM) | Protease % Inhib K; (nM)
i 30.000 | - 85.88
| ' oo |
107 0.123 92.69
| 0.370 99.24 "
1.100 105.15 B
, 3.300 103.44 B
' 10.000 110.33 |
| 30.000 108.47 *“
I 0.890 |
' 0.700 |
L 99 0.128 _85.69 )
”, 0.870 101.55
1.100 108.05 4‘
ll .~ 8.300 100.05 I
10.000 106.61 4'
l[ 30.000 103.12 |
“ ' 0.660
141 0.123 78.72
0.370 88.65 1)
1.100 92.04
3.300 88.26
10.000 | 97.8
30.000 98.48 1'
1.400
142 0.123 | 78,01 | "
0.370 . 92.52
' 1.100 © 106.64
‘k 3.300 105.15
10.000 110.58
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Compound of
Example No. Dose (uM):- Protease % Inhib K; (M)
' 30.000 106.77
1600 |
56 0.128 104.11
0.370 108.31
l 1.100 105.31
| 3.300 105.47
l’ 10.000 114.94 |
30.000 111.25
0.230
57 0.123 99.07
; 0.370 | 105.17
1.100 110.68
3.300 97.8
10.000 104.74
30.000 115.02
. 0.360
! 58 0.123 64.87
0.370 83.71
t 1.100 94.24
“ 3.300 95.88
10.000 100.27
" 30.000 89.81
3.800
“ 59 0.123 76.69 |
0.370 90.54
| 1.100 1019
3.800 99.87
10.000 105.16
30.000 102.02
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HIV Protease FITC Assay

PCTIUS95/5219

.|

25

Compound of _
Example No. Dose (uM) Protease % Inhib K; (nM)
[ 3.500
60 0.128 73.08 1
" 0.370 94.3
1.100 101.28
3.300 ' 100.84
] 10.000 105.68 |
l{ 30.000 - 107.38 R
'_ 0.950 ||
| l 61 0.128 86.83
10 I ' 0.370 9551
| 1.100 103.35
" 3.300 102.54
10,000 | 105.61 ]l
- 80.000 108.53 |
- ' 0.710
93A 0.128 50.48
| lﬁ 0.370 90.42
- 1.100 108,54
| 3.300 108.54
20 - 110.000 109.19
30.000 96.57
| 6.060
143 0.123 80.78 Il
l 0.370 97.65
1.100 104.91 j
ll 3.300 102.39 4'
10.000 101.25
| 30.000 103.08 |
| 0.800 |
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- " HIV Protease FITC Assay
Compound of ' : :
Example No. * Dose (uM) Protease % Inhib K; (nM)
144 0.123 80.58
0.370 87.39
1.100 93.82
3.300 100.01
5 | 10.000 98.12
" 30.000 95.88
1.200
IF 145 0.123 73.63
| 0.370 89.78
10 " 1.100 99.69
' 3.300 94.8
10.000 96.85
30.000 87.97
0.490 |
15 100 0.123 102.53
Il 0.870 100.67
1.100 91.01
| 3.300 96.54
100.000 100.86
20 30.000 100.62
0.730
62 0.128 76.18
0.370 85.15 1
1.100 85.28 |
25 3.300 78.67 1
| 10.000 79.60
| 30.000 79.39
“ 0.800
“ 108 0.123 108.43
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PCTNUS95/052.9

HIV Protease FITC Assay
g;!::;;‘;:glf Dose (uM) Protease % Inhib K; (nM)
B 0.870 102.13 |
[ 1.100 101.87
;N 8.300 102.41
“Z 10.000 107.73 *|
5 30.000 106.39 ]l
lr 0,160 |
109 0.123 105.42 |
" 0.870 99.85 !
I_ 1.100 103.75
10 3.800 100.96
10.000 108.56
30.000 109.31
239 0.123 _83.64 "
| 0.870 96.63 {
5 | 1.100 98.41
|r 3.300 99,53 |
10.000. 103.21
IF 30.000 108.02 l
1.440
2 0.860 ﬂ
152 0.123 11.52
0.370 80.2 |
lt 1,100 95.79 ﬂ
| 3.300 . 94.43
25 10.000 95.45 1'
30.000 96.47
| 0.710 ”
s 0.123 99.23
0.870 110.11 |
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PCT/US95/05219

. . HIV Protease FITC Assay
Compound of = & :
Example No. Dose (uM) Protease % Inhib K; (nM)
' 1.100 102.93
3.300 . 110.02
10.000 105.11
|| 30.000 101.91
5 “ 0.350
l 9 0.123 99.09
0.370 103.78 Bl
1.100 104.9
3.300 104.69
10 10.000 107.08
30.000 107.87
o.420j'
10 0.123 102.17
0.370 11174
15 1.100 115.65
| 3.300 119.47
I' 10,000 128.59
30.000 130.05
" _ 5.710
20 | 151 0.123 111.03 '
|| 0.370 114.59
“ 1.100 117.62
" 3.300 1189
10.000 116.34
25 30.000 114.87
0.360
153 0.123 81.27
0.370 91.11
1.100 100.49
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HIV Protease FITC Assay

PCT/US95/05219

Compound of . _
Example No. Dose (uM) Protease % Inhib K; (nM)
|| . 3.300 104.09
l 10.000° 102.76
30.000 100.71
]
5 154 0.128 99.8 |
0.370 98.17
I 1.100 99.52
3.300 97.59
10.000 - 108.54
10 30.000 99.18
0.220
|‘ 240 0.123 96.32
“ 0.370 100.98
1.100 102.71 Il
15 3.300 10188 |
10.000 104.28
’l 30.000 107.17
| 1.300
1 0.123 75.4
20 - 0.370 87.3
1.100 97.1
~ 8.300 96.76
10.000 99.68
30.000 97.48
25 | 15.000
101 10.128 70.24
0.370 83.98
1.100 93.35
3.300 97.01
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PCT/US95/052*9

iIIV’PToteasefFTTKJJAssay
Compound of =
Example No. Dose (uM) % | Protease % Inhib K; (nM)
" ' 10.000 102.48
30.000 97.35
| | 0.660
| 146 0.123 68.12
| 0.870 87.38
" 1.100 108.18
3.300 103.26
|| 10.000 102,54
| 30.000 101.95
" 0.690
147 0.123 77.45
0.370 102.86
| 1.100 111.6
IL 3.300 110.34 |
10.000 114.04 Jl
30.000 108.28
1.000
l 110 0.123 77.89
0.370 82.72
[ 1.100 95.11
lr 3.300 99.1
10.000 99.22
30.000 101.27
3.260
3.630
" 102 0.123 87.11
0.370 92.73
n 1.100 102.21 —
3.300 110.44
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_ . HIV Protease FITC Assay
Compound of - -
Example No. Dose (uM) Protease % Inhib K; (nM)
' | 10.000 116.72
30.000 107.83
0.700
103 0.123 85.51 ]I
5 | 0.370 82.58 )
" 1.100 96.86
3.300 10029
“ 10.000 104.76
“ 30.000 96.05
10 | | 1.720
|| 194 0.128 <10
" 0.370 ' 20.03
1.100 53.89
3.300 75.23 ﬂl
15 10.000 85.48 |
ll 30.000 85.18 H
195 0.128 60.89
0.370 85.08
1.100 90.79
20 3.300 90.83
10.000 98.14
30.000 92.69
' 3.700
150 0.123 78.42
25 0.870 96.45
1.100 100.07
3.300 102.81
10.000 106.88 j'
| 30.000 109.34 |
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HIV Protease FITC Assay
Compound of —
Example No. #.. Dose{(uM) .. | Protease % Inhib K; (M)
' 5.900
| 148 0.123 81.35
| 0.870 91.68
1.100 95.57 "
3.300 90.04 JI
10.000 99.17
30.000 93.52 |
4770
18.100 |
| 149 0.123 80.51
| 0.370 87.52
" 1.100 96.32
3.300 92.86
10.000 97.12
30.000 95.99
3.410
62.700
l’ 94 0.123 75.76
0.370 106.6
1.100 107.3 .
3.300 104.91
10.000 109.2
30.000 111.29
16.370
95 0.123 91.2
0.870 102.33
| 1.100 105.86
3.300 112.79
10.000 110.04
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HIV Protease FITC Assay
Compound of — '
Example No. Dose (uM) Protease % Inhib K; (nM)
“ ' 30.000 112.69
| | 5.350
96 B 0.128 84.17
0.370 119.36
5 - 1.100 12212
3.300 T 1|
10.000 . 11132 }
30.000 109.23 ’
| 5.300 q
10 42 0128 . 8615
| 0370 | 102.71
- - 1100 | 98.26
u ' 3.300 102.4
10.000 | 91.43
15 | 30.000 76.12 |
' 3.100 |
43  0.123 85.63
0.370 99.01
1.100 95.68
20 . 3.300 . 96.68
| 10000 | 101.58 |
| 30.000 | 85.57
| o 3.650
45 0.123 82.22 "
25 | 0.370 94,37
1.100 101.04
3.300 108.16
| 10.000 | _89.76 |
| 30.000 67.5 |
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PHIV Proteasé FITC Assay

PCT/US95/05249

Compound of
Example No, Dose (uM) Protease % Inhib K, (nM) "
- 4.780
46 0.123 85.86
0.370 99,19
1.100 103.31
, 3.300 97.62 -
10.000 91.45
30.000 74.13
2.920
47 0.123 66.3 |
| 0.370 86.79 |
1.100 .94.7 "
3.300 100.95
10.000 98.68
30.000 84.45
3.000
2.980
51 0.123 98.71 |
' 0.370 103.68
| 1.100 104.78
3.300 101.27
10.000 95.07
30.000 79.72
! 2660
Ik 106 0.128 60.94
0.370 86.56
1.100 93.7
|' 3.300 98.88 |
10.000 99.03 |
| 30.000 106.06 |
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- ' HIV Protease FITC Assay

Compound of . .
Example No. . Dose (uM) Protease % Inhib K; (aM)
| | 3.290
54 0.128 46.64
“ 0.370 . 72.41
|| 1.100 87.01
3.300 89.11
10.000 87.77 “
30.000 91.99 .
13.300 |
146 10.000 102.54
“ ' 30.000 101.95
0.690 |
192 0.128 44.04 |
|| 0.370 76.28
| 3.300 . 96.93 I
| 10.000 103.33
| 30.000 94.38
| | 7200
II 193 0.123 18.42
“ 0.370 403
1.100 77.74
|| - 3.300 98.1
10.000 108.41
30.000 108.17
35.000
11 0.123 78.98
0.370 95.26
1.100 100.26
| 3.300 95.12
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g = HIV Protease FITC Assay
Compound of —
Example No. - Dose (uM) 3. Protease % Inhib K| (nM)
] 10.000 99.66
30.000 104.39
| | 1.900
I 12 0.128 75.65
|| 0.870 87.16
| 1.100 91.79 .
" 3.300 91.11
| 10.000 94.74
30.000 95.69
2.150
13 0.123 68.94
0.870 88,07 |
1.100 93.98
3.300 95.51
10.000 98.61
30.000 104.2
" 4.150
" 14 0.123 65.67
" 0.370 87.96
I[ 1.100 96.79
3.300 96.56 |
l 10.000 10L.77 Jl
ll 30.000 106.39
" 6.880
‘L 15 0.123 77.63
0.370 88.45
" 1.100 92.44
f 3.300 94.03
| 10.000 95.84
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HIV Protease FITC Assay
Compound of . .
Example No. Dose (uM) | Protease % Inhib K, (aM)
. 30.000 99.23
] 2.800
63 0.123 68.88
| 0.370 79.56
5 1.100 88.58
3.300 87.44
110.000 | 83.58
|| _ 30.000 78.84 %
|| 64 0.123 27.95 !
10 | 0.370 ~ 50.83
1.100 75.60
3.300 80.88
| 10.000 82.08
I' 30.000 84.39
15 250 | | L2
] 261 0.87
" 260 2.0
258 43 |
259 2.2
20 256 8.3
257 9.0
246 17
247 12
254 30 |
25 255 16 . "
248 4.7
249 075 |
251 0.128 70.84 "
0.370 90.56
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"HIV Protease FITC Assay

Compound of ) -
Example No. Dose (uM) Protease % Inhib K; (nM)
' 1.100 97.68
| 8.300 94.5
i 10.000 _ 94.16 |
30.000 93.24
19
253 0.128 94.08 |
0.370 96.84
'r 1.100 97.64
| 3.300 95.93
10.000 96.95
$0.000 98.52
252 0.123 69.96
0.370 85.05
1.100 89.69
8.300 100.57
10.000 96.21
h 30.000 91.38 1
'F | 16
262 0.123 91.8
L 0.370 96.6 I
| 1.100 97.13
3.300 95.4
10.000 94,17
30.000 89.18
263 0.123 98.08 ,
| 0.370 98.99
“ 1.100 99.1
3.300 98.08
| 10.000 96.21
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Compound of

HIV Protease FITC Assay

PCT/US95/0S2 't

Example No. Dose (uM) Protease % Inhib K, (nM)
' | 30.000 88.19
‘F 264 0.123  67.18
| 0.370 75.01
1.100 67.71 1
5 3.800 57.62 |
|| 10.000 - 53.69 |
L 30.000° 64.58
8.7
265 0.123 33.28
10 0.370 '56.83
1.100 © 57.78
3.300

. 63.69
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TABLE II
EXAMPLE PROTEASE FITC
NUMBER ENZYME DOSE % INHIB. KI (NM)
B —eem-ee=  eecemeceacoe mmccece ecemceae mmmmme-
280 HIV-1 0.123 95.28
HIV-1 0.370 94,98
HIV-1 1.100 93.01
HIV-1 3.300 86.69
10 HIV-1 10.000 78464
HIV-1 30.000 76.85
HIV1TANDEM 0.100
293 HIV-1 0.123 53.45
HIV-1 0.370 77.51
15 HIV-1 1.100 94,18
HIV-1 3.300 103.03
HIV-1 10.000 97.41
HIV-1 30.000 92.01 4.300
295 HIV1TANDEM 0.071
20 281 HIV1TANDEM 0.002
HIV1TANDEM 0.004
285 HIV1TANDEM 0.015
HIV-1 0.123 81.8
HIV-1 0.370 95.8
25 HIV-1 1.100 99.11
HIV-1 3.300 109.33
HIV-1 10.000 104.61
HIV-1 30.000 86.84
286 HIV1TANDEM 13.300
30 HIV-1 0.123 34.76
HIV-1 0.370 68.74
HIV-1 1.100 89.29
HIV-1 3.300 93.11
HIV-1 10.000 108.17
35 HIV-1 30.000 95.31
287 HIV1TANDEM 0.038
283 HIV1TANDEM 0.004
296 HIV1TANDEM 0.042
291 HIV1TANDEM 0.012
40 HIV1TANDEM 0.026
289 HIV1TANDEM 0.133
290 HIV1TANDEM 1.880
298 HIV1TANDEM 0.004
HIV1TANDEM 0.003
45 HIV1TANDEM 0.007
266 HIV1TANDEM 0.033
272 HIV1TANDEM 3.600
270 HIV1TANDEM 0.024
HIV-1 0.123 75.26
50 HIV-1 0.370 85.62
HIV-1 1.100 93.45
HIV-1 3.300 96.62
HIV-1 10.000 94.57
HIV-1 30.000 82.67
55 273 HIV1TANDEM 2.300
HIV-1 0.123 < 10
HIV-1 0.370 23.24
HIV-1 1.100 75.38
HIV-1 3.300 94.63
60 HIV-1 10.000 95.93
: HIV-1 30.000 91
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156

20

25

30

35

40

50

56

60

276

278

268
299

300

302

304

305 .

306

307

HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIVTANDEM
HIVTANDEM
HIV-1
HIV-1

‘HIV-1

HIV-1l
HIV-1
HIV-1
HIVTANDEM
HIVTANDEM
HIV-1
HIV-1

- HIV-1

HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV1TANDEM

- HIV-1

HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM

HIV-1

HIV-1
HIV-1
HIV-1
HIV-1
HIV-1.
HIV1TANDEM
HIV-1

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300

10.000

30.000

0.123
0.370
1.100
3.300

-10.000

30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
- 0.370
1.100
3.300
10.000
30.000
0.123
0.370
1.100
3.300
10.000
30.000

0.123

0.370 -

1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000

30.000

0.123

-390-

16.49
38.95
66.1
90.01
90.97
87.6

76.76
86:99

95.6
96.91
93.32
86.18

83.51
104.76
117.95
115.61
128.03
102.89

90.61
99.05
111.45
109.19
105.56
104.91

38
' 65.57
89.51
118.39
104.49
92.16
92.01
93.28
96.47

100.47
107.61 -

79.68

99.99
110.76
114.35
110.88
102.01

57.83

71.79
82.71

97. 29
82.59
53.43

77.39

PCT/US95/05219

33.000

[oNeoNe]

.040

.835
.051

.200
.100
.100

.870

.600

.100

.050

.400

.040
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5
308

10
310

15

20
311

25
312
314

30

35
315

40
316

45
50 317

55
318

60

HIV-1
HIV-1
HIV-1
HIV-d
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV1TANDEM
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
BIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1

$.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000

-391-

110.91

86.51
91.49
101.8

96.5
93.77
77.63

82.92
96.14
114.86
100.76
88.75
73.42

79.95
87.25
88.08
97.03
100.2
106.4

75.49
85.02
100.32
95.46
99.71
87.91

87.38
94.14
98.45
95.97
101.26
108.59

98.06
106.35
101.88

88.73

94.49

PCT/US9S/05Z:9

0.072

0.074

1.500

0.007
0.255
0.700

0.029

0.357

0.040

0.019
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15

20

25

30

35

40

45

50

65

60

319

322

324
326
328

329

330

331

332

333

334

HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV1TANDEM
HIV1TANDEM
HIV1TANDEM
HIV1TANDEM
HIV1TANDEM

"HIV1TANDEM

HIV-1
HIV-1
HIV-1"
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1 '
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1

30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100

-392-
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29.500

.071
.050
.075
.070
.290
.156
.029
2.000

NOOKRKFROOO

12.000

0.524

©0.272

0.400

1.600

7.700
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335
5
10

336
15

338
20
25 339
30

340
35

342
40
45

343
50

344
55

345
60

HIV-X
HIV-4
HIV-1
HIV~-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HiV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1

$.300
10.000
30.000
0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000
0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
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162.47
97.61
96.3
60.07
99,75
97.05
92.06
89.77
76.25

65.64

112
89.54
88.06
77.12
62.28

61.74
85.32
80.46
89.62
83.53
62.34

83.49
100.6
101.42
104.71
91.38
72.86

80.58
90.49
90.16
91.57
89.49
71.99

81.06
93.18
96.94
85.55
73.55
73.95

57.5
76.83
81.02
86.43
60.56

47.37
72.84
81.17
83.08
68.47
46.24

69.19
84.37
101.67
99.08

PCT/US95/082:9

0.040

0.032

0.100

0.120

0.060

0.309

2.900

5.900
0.032
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10
.15
20
25
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347

348

349

351

352

353

354

355

356

HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1 :
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1

- HIV-1

HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1

HIV1TANDEM

HIV-1
HIV-1

10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300

10.000

30.000

0.123
0.370
1.100
3.300

| 10.000

30.000
0.123
0.370
1.100
-3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000
0.123
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000

130.000
0.123

0.370
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HIV-1
HIV-1
HIV-1
HIV-=1
HIV1TANDEM
HIV1TANDEM
HIV1TANDEM
HIV1TANDEM
HIV1TANDEM
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV-2
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV-1
HIV1TANDEM
HIV1TANDEM
0.370
1.100
3.300
10.000
30.000

-1.100
3.300

10.000

3b.000

0.1z23
0.370
1.100
3.300
10.000
30.000

0.123
0.370
1.100
3.300
10.000
30.000
0.123
0.370
1.100
3.300
10.000
30.000
0.123
0.370
1.100
3.300
10.000
30.000

0.123
82.14
84.98
87.70
95.25
80.11
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“90.19
92,28
100.22
195.16

92.81
87.87
102.89
109.33
113.79
98.14

39.84
72.94
91.61
104.12
102.7
107.21
43.52
86.68
101.52
99.56
97.81
106.18
90.71
90.35
103.83
88.72
85.75
89.53

78.97

0.031
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48.500
16.400
0.083
0.023
0.232

0.590
0.050
0.050

15.400

4.000

0.200
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TABLE 3

PCT/US9S/08Zi9

U-No. MS data | Name Origin -
300 587.2453 | 5-Cyano-N-[3(R or S)-(1:[5,6- Single
5 (ED) dihydro-4-hydroxy-2-oxo-6(R or stereoisomer;
S)-(2-phenylethyl)-6-propyl-2H- Derived from
pyran-3-y1}-2,2-dimethylpropyl). - | Isomer 1 of
phenyll-2-pyridinesulfonamide Preparation 143
301 587.2458 | 5-Cyano-N-[3(R or S)-(1-[5,6- Single
(ED) dihydro-4-hydroxy-2-o0x0-6(R or stereoisomer;
8S)-(2-phenylethyl)-6-propyl-2H- | Derived from
pyran-3-yl}-2,2-dimethylpropyl)- - | Isomer 2 of
phenyl]-2-pyridinesulfonamide Preparation 143
302 587.2444 | 5-Cyano-N-[3(R or S)-(1-[5,6- Single
: (ED) dihydro-4-hydroxy-2-0xo0-6(R or stereoisomer;
| 8)-(2-phenylethyl)-6-propyl-2H- ~ | Derived from
.| pyran-3-yl}-2,2-dimethylpropyl)- Isomer 3 of
phenyl]-2-pyridinesulfonamide Preparation 143
10 | 303 587.2446 5-Cyano-N-[3(R or S)-(1-{5,6- Single
' (ED) dihydro-4-hydroxy-2-ox0-6(R or | stereoisomer;

: S)-(2-phenylethyl)-6-propyl-2H- | Derived from
pyran-3-yl}-2,2-dimethylpropyl)- Isomer 4 of
phenyl]-2-pyridinesulfonamide | Preparation 143

304 525.2811 | 5-Cyano-N-[8-(1-[5,6-dihydro-6,6- | Racemic mixture
(EI) diisobutyl-4-hydroxy-2-oxo-2H-
pyran-3-ylipropyl)phenyl]-2-
pyridinesulfonamide
305 532.2856 | N-[8-(1-[5,6-Dihydro-6,6- Racemic mixture
15 (FAB) 1 diisobutyl-4-hydroxy-2-oxo0-2H-
pyran-3-yl}-2,2-dimethylpropyl)-
phenyl}-1-methyl-1H-imidazole-4-
sulfonamide
306 554.2688 | 5-Cyano-N-[3-(1-[5,6-dihydro-6,6- | Racemic mixture
(FAB) diisobutyl-4-hydroxy-2-oxo-2H-
pyran-3-yl}-2,2-dimethylpropyl)-
phenyl]-2-pyridinesulfonamide
307 565.2607 | N-[3(R or S)-[1-(5,6-Dihydro-4- . Single
(ED hydroxy-2-0x0-6(R or S)-[2- stereoisomer;
phenylethyl]-8-propyl-2H-pyran-3- | Derived from
yl)-2,2-dimethylpropyllphenyl]-1- | Isomer 1 of
methyl-1H-imidazole-4- Preparation 143
sulfonamide
-396-
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308 565.2629 | N-[3(R or S)-[1-(5,6-Dihydro-4- Single
(EI) {-hydroxy-2-0x0-6(R or 8)-[2- - stereoisomer;
95 phenylethyl}i6-propyl-2H-p¥#an-3- | Derived from
yb-2,2-dimethylpropyllphenyl]l-1- | Isomer 2 of
methyl-1H-imidazole-4- Preparation 143
sulfonamide
309 565.2606 | N-[3(R or S)-[1-(5,6-Dihydro-4-, Single
(ED) - | hydroxy-2-ox0-6(R or S)-[2- stereocisomer;
phenylethyl}-6-propyl-2H-pyran-3- | Derived from
yl)-2,2-dimethylpropyllphenyl]-1- | Isomer 3 of
methyl-1H-imidazole-4- Preparation 143
sulfonamide :
) 310 565.2626 | N-[3(R or S)-[1-(5,6-Dihydro-4- Single
(ED) hydroxy-2-0xo-6(R or S)-[2- stereoisomer;
phenylethyl])-6-propyl-2H-pyran-3- | Derived from
y1)-2,2-dimethylpropyliphenyl}-1- | Isomer 4 of
methyl-1H-imidazole-4- Preparation 143
sulfonamide B
811 571.2113 | 5-Cyano-N-[3-(1-[5,6-dihydro-4- Diastereomeric
(ED hydroxy-2-0x0-6-(2-phenylethyl)-6- | mixture
propyl-2H-pyran-3-yl]cyclopropyl-
methyDphenyl]-2-pyridine-
sulfonamide
312 577.2630 | 5-Amino-N-[3(R or S)-(1-[5,6- Single
10 (EI) dihydro-4-hydroxy-2-oxo-6(R or stereoisomer;
S)-(2-phenylethyl)-6-propyl-2H- Prepared from
pyran-3-yl}-2,2-dimethylpropyl)- amine of
phenyl]-2-pyridinesulfonamide Preparation 138
(derived from
Isomer 1 of
Preparation 143)
313 577.2685 | 5-Amino-N-[3(R or S)-(1-(5,6- Single
(ED dihydro-4-hydroxy-2-0xo-6(R or stereoisomer;
S)-(2-phenylethyl)-6-propyl-2H- Prepared from
‘pyran-3-yl)-2,2-dimethylpropyl)- amine of
phenyl}-2-pyridinesulfonamide Preparation 137
(derived from
Isomer 2 of
. Preparation 143)
314 550.2380 | 5-Amino-N-[3(R or S)-(1-[5,6- Single
(FAB) dihydro-4-hydroxy-2-oxo-6(R or stereoisomer;
S)-(2-phenylethyl)-6-propyl-2H- Derived from
pyran-3-yljpropyl)phenyl]-2- Isomer 1 of
pyridinesulfonamide Preparation 147
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315 5650.2365 | 5-Amino-N-[3(R or S)-(1-[5,6- Single
(FAB) dihydro-4-hydroxy-2-ox0-6(R or stereoisomer;
S)-(2-phenylethyl)-6-propyl-2H- Derived from
pyran-38-yllpropyl)phenyl}-2- Isomer 2 of
pyridinesulfonamide Preparation 147
316 596.2583 | 5-Amino-N-[3(R or S)-(1-[6(R or | Single
(FAB) S)-(2-{4-fluorophenyllethyl)-5,6- stereoisomer;
dihydro-4-hydroxy-2-0x0-6-propyl- | Derived from
2H-pyran-3-yl}-2,2-dimethyl- Isomer 1 of _
propyl)phenyl})-2-pyridine- Preparation 150 .
sulfonamide - :
5 | 317 596.2583 | 5-Amino-N-{3(R or S)-(1-[6(R or Single
(FAB) S)-(2-{4-fluorophenyl]ethyl)-5,6- stereoisomer;
dihydro-4-hydroxy-2-ox0-6-propyl- | Derived from
2H-pyran-3-yl}-2,2-dimethyl- Isomer 2 of
-propyl)phenyl]-z-pyndme- Preparation 150
.| sulfonamide '
318 503.2445 | N-[3(R or S) 1-[5,6-Dihydro-6,6- Single enantiomer;
(ED) dipropyl-4-hydroxy-2-oxo-2H- Prepared from
_pyran-3-yl}-2,2-dimethylpropyl)- amine derived
: phenyl]-l-methyl-lH-:mdazole—4- from Isomer 1 of
_ sulfonamide Preparation 144
319 503.2454 | N-[3(R or S)-(l-[5,6-Dihydro-6,6— Single enantiomer; |
10 (ED) dipropyl-4-hydroxy-2-oxo-2H- Prepared from
' pyran-3-yl]-2,2-dimethylpropyl)- amine derived
phenyl]-l-methyl-lH-lmdazoM- from Isomer 2 of
. | sulfonamide - Preparation 144
320 515.2453 5-Ammo-N-[3(R or S)-(l-[5',6- Single enantiomer;
| (EI) dihydro-8,6-dipropyl-4-hydroxy-2- | Prepared from
oxo-2H-pyran-8-yl}-2,2-dimethy- amine derived
lpropyl)phenyl]-2-pyndme- from Isomer 1 of
sulfonamide - Preparation 144
321 515.2463 | 5-Amino-N-[3(R or S)-(l-[5,6- Single enantiomer;
(ED) dihydro-8, &d;propyl-i-hydroxy Prepared from
oxo-2H-pyran-3-yll-2,2-dimethyl- | amine derived
propyl)phenyl]-2-pyridine- from Isomer 2 of
sulfonamide ' Preparation 144
15 | 322 525.2287 | 5-Cyano-N-[3(R or S)<(1-{5,6- Single enantiomer;
(E) dihydro-6,6-dipropyl-4-hydroxy-2- | Prepared from
oxo0-2H-pyran-8-yl]-2,2-dimethyl- | amine derived
propyl)phenyl}-2-pyridine- from Isomer 2 of
sulfonamide Preparation 144
-398-




WO 95/30670 PCT/US95/0529
3238 525.2288 | 5-Cyano-N-[3(R or S)-(1-[5,6- Single enantiomer;
(ED dihydro-6,6-dipropyl-4-hydroxy-2- | Prepared from
oxo-2H-pyran¢3-yl]-2,2-diméthyl- | amine derived
propyl)phenyl}-2-pyridine- from Isomer 1 of
sulfonamide Preparation 144
324 600.2537 | N-[3(R or S)-(1-[6,6-Bis(2-phenyl- | Single enantiomer;
(FAB) ethyl)-5,6-dihydro-4-hydroxy-2- Prepared from
oxo-2H-pyran-3-yllpropyl)phenyl]- | amine derived
1-methyl-1H-imidazole-4- from Isomer 1 of
sulfonamide Preparation 145
5 325 600.2537 | N-[3(R or S)-(1-[6,6-Bis(2-phenyl- | Single enantiomer;
(FAB) ethyl)-5,6-dihydro-4-hydroxy-2- Prepared from
oxo-2H-pyran-3-yllpropyl)phenyl}- | amine derived
1-methyl-1H-imidazole-4- from Isomer 2 of
sulfonamide Preparation 145
1
326 622.2378 | N-[3(R or S)-(1-[6,6-Bis(2-phenyl- | Single enantiomer; 1
(FAB) ethyl)-5,6-dihydro-4-hydroxy-2- Prepared from
oxo-2H-pyran-3-yllpropyl)phenyl]- | amine derived
5-cyano-2-pyridinesulfonamide Isomer 1 of
Preparation 145
827 622.2367 } N-[8(R or S)-(1-[6,6-Bis(2-phenyl- | Single enantiomer;
10 (FAB) ethyl)-5,6-dihydro-4-hydroxy-2- Prepared from
oxo-2H-pyran-3-yllpropyl)phenyl]l- | amine derived
5-cyano-2-pyridinesulfonamide from Isomer 2 of

-399-
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. L A compound of t,_hg formula I

CLAIMS

wherein R, is H-;
10 wherein R, is
a)  CgCg alkyl,
b)  phenyl-(CHp),-,
c) het-SO,NH-(CH,),-,
d) cyclopropyl-(CHg)o-,
15 e) F-phenyl-(CHj),-,
f het-SO,NH-phenyl-, or
g FgC-(CHy)o-;
or wherein R, and R, taken together are a double bond;
wherein Rg is the moiety of formula X '

£

20

Ry
Ry

25 wherein R, is

a)  phenyl,

b) het,

¢)  cyclopropyl,

d) HgC-[O(CHo)olo-,
30 e) het-SO,NH-,

D Br-,

g Ng-, or

h) H038(CH2)24N(CH3)-C(0)-(CH2)5-C(0)-NH-;
wherein R5 is -H;
35 wherein Rg is

-400-
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a) Ry (CH,) -CHRg)-, _-
o] ||| 1T
©) C3-Cg alkyl,

d) phenyl-(CHy)o-,

e) het-SO,NH-(CHy)y-,

f) (HOCHy)4C-NH-C(0)-NH-(CH,)g5-,

g (HO,C)HoN)CH-(CH,)y-C(0)-NH-(CHy)g-,

h) - piperazin-1-yl-C(0)-NH-(CH,)g,

i) HO4S(CHy)o-N(CHg)-C(0)-(CHg)g-C(0)-NH-(CHy)g-,

b)) cyclopropyl-(CHo)o-,

k) F-phenyl-(CHy)o-,

) het-SO,NH-phenyl, or

m)  FgC-(CHglo-;
wherein n is zero (0), one (1) or two (2);
wherein R, is

a) cyclopropyl,

b) CH3-CH,-, or

c) t-butyl;
wherein Ry is

a) -CH,-CHg, or

b) -CH,-cyclopropyl;
wherein Ry is

a) -NR;5S04-het, _

b) -NR,,S0,-phenyl substituted by zero (0) or one (1) Ry,

c) -CH,-80,-phenyl substituted by zero (0) or one (1) Ry, or

d) -CH,-8O04-het;
wherein het is a 5-, 6- or 7-membered saturated or unsaturated ring containing from
one (1) to three (3) heteroatoms selected from the group consisting of nitrogen,
oxygen and sulfur; and including any bicyclic group in which any of the above
heterocyclic rings is fused to a benzene ring or another heterocycle; substituted by
zero (o) or one (1) Ry¢;
wherein R, is

a) ‘CH3,
b) -CN,
c) -OH,
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e) -CFg,

f -NH,, or

g)  -C(O)-NH,;
wherein R,, is

a) -CN,

b) -F,

c) -OH, or

d) -NOg;
wherein R,, is

a) -H, or

b) -CHg;

or.a pharmaceutically acceptable salt thereof.

2. The compound of claim 1 of the formula I

OH
R Ry
R2 o~ Yo

wherein R, is H-;
wherein R, is
" a) Cg-Cg alkyl,
b)  phenyl{CHy)y-, or
) het-SO,NH-(CHy)g-;

~ or wherein R, and R, taken together are a double bond;

- wherein Rq is the moiety of formula X

30

85

wherein R, is
a) phenyl,
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N RN R A

c) cyclopropyl,

d) HgC-[O(CHy)slo-,

e het-SO,NH.,

D Br-,

g) Ng-or .

h) HOg45(CHg)o-N(CHy)-C(0)-(CHp)g-C(O)-NH-;
wherein R; is -H; '
wherein Ry is

a) R;-(CHy),-CH(Rg)-,

b) HgyC-{O(CHg)glo-CHy-,

c) C3-Cg alkyl,

d) phenyl-(CHy)y-,

e) het-SO,NH-(CHp)o-,

f) (HOCH,)3C-NH-C(0)-NH-(CHo)g-,

g (HOoCXHyN)CH-(CHg)o-C(0)-NH-(CHy)g-,

h) piperazin-1-yl-C(0)-NH-(CH,)g, or

i) HO4S(CHy)y-N(CH3)-C(0)HCH,)g-C(0)-NH-(CH,)g-;
wherein n is zero (0), one (1) or two (2);
wherein R, is

a)  cyclopropyl,

b) CH4-CH,-, or

c) t-butyl;
wherein Ry is

a) -CH,-CHg, or

b) -CHy-cyclopropyl;
wherein Rq is

a) -NR;9S04-het,

b) -NRo50,-phenyl substituted by zero (0) or one (1) Ry;,

c) -CH,-804-phenyl substituted by zero (0) or one (1) Ry or

d) -CHy-805-het;
wherein het is a 5-, 6- or 7-membered saturated or unsaturated ring containing from
one (1) to three (3) heteroatoms selected from the group consisting of nitrogen,
oxygen and sulfur; and including any bicyclic group in which any of the above
heterocyclic rings is fused to a benzene ring or another heterocycle; substituted by

-408-



WO 95/30670

10

15

20

25

30

35

o @arcneorg | ININAELN

.wherein R, is

a) 'CH3,
b) -CN,
) -OH, or

d)  -C0)OC,Hg;

a) -CN,

b) -F,

c) -OH, or

d) -NOy;
wherein Ry, is

a) -H, or

b) -CHg;

or a pharmaceutically acceptable salt thereof.

or one (1) Ry,
a) 2-pyridinyl,
b) imidazol-2-yl,
c) imidazol-4-yl,
d) benzimidazol-2-yl,
e) quinolin-8-yl,
1§ quinolin-2-yl,
g)  pyrimidin-2-yl,
h) quinazolin-2-yl,
i) purin-6-yl,
)] thiazol-2-yl,
k) thiazol-4-yl,
1 2-pyrazolyl,
m)  2-pyrazinyl,

n) tetrahydropyran-4-yl, or
o) tetrahydropyran-3-yl.

4 The compound of claim 3 of the formula I

PCT/US95/05219

3. The compound of claim 2 wherein het is the following, substituted by zero (0)
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(i

wherein R,is H;
wherein R, is
a) - HgC-(CH,),-,
b) phenyl-(CHy)o-,
c) (CHg),CH-CH,, or
d) pentyl;
or wherein R, and R, taken together are a double bond;
wherein R; is the moiety of formula X

wherein Ry is
a) phenyl,
b) het,

c) cyclopropyl,
d) HgC-[0(CH,)o],-,

)  het-SO,NH-,
f) Ry,
g) 3% O

h)  HO4S(CHy)y-N(CHg)-C(0)-(CH,)g-C(O)-NH-;
wherein Ry is -H; |
wherein Ry is

a)  R,(CH,),-CHRg):-,

b)  HgC-lO(CH,),l,-CH,-,

¢)  HgC-(CH,)y-,

d) phenyl-(CHy)o-,
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e) (CHg)oCH-CH,-, or
D pentth MR OB 0ORY G0 o
wherein n is zero (0), one (1) or two (2); € Loms
wherein R is
5 a) cyclopropyl, or
b) CH4-CHy-;
wherein Rg is
a) -CH,-CHg, or
b) -CH,-cyclopropyl;
10 wherein Ry is
a) -N'HSOz-het, or
b) -NHSO,-phenyl substituted by zero (0) or one (1) Ryy;
wherein het is the following, substituted by zero (0) or one (1) R,,
| a)  2-pyridinyl, |
15 b) imidazol-2-yl,
c) imidazol-4-yl,
d) quinolin-8-yl,
e) tetrahydropyran-4-yl,
b)) tetrahydropyran-3-yl, or

20 g2 benzimidazol-2-yl;
wherein R, is
a) -CHg;
wherein R, is
a) -CN,
25 b) -For
' c) -NO,;

or a pharmaceutically acceptable salt thereof.

5. The compound of claim 4 of the formula VI
30

86
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wherein R, is .
a) HgC-(CHy)o-,
_b) phenyl-(CHoy)o-,
c) (CHg)CH-CH,-, or
d) pentyl;
wherein Rg is the moiety of formula X

-
Ry

X
Ry
wherein Rg is
a) Hg3C-(CH,)s-,
b)  phenyl-(CHy)o-,
¢) - (CHg)yCH-CH,-, or
d) pentyl;
wherein R, is
a) CH3-CHy-, or
b)  cyclopropyl;
wherein Ry is
a) -NHSO,-phenyl substituted by one (1) R,,, or
b) -NHSOo,-het;
wherein het is the following, substituted by zero (0) or one (1) Ry,
a) imidazol-4-yl, or
b)  quinolin-8-yl;
a) -CN, or
b) -F.
6. The compound of claim 4 of the formula VII
OH
X Rs VvII
Re (0] (0]
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wherein Ry is
a) phenyl,
10 b) het,
¢)  cyclopropyl,
d) HSC-[O(CH2)2]2-.
e) het-SO,NH-,
) Br-,
15 g Ng-, or :
h) HO3S(CH,)e-N(CHg)-C(0)-(CHy)g-C(0)-NH-;
wherein Rg is -
a) R,-(CH,),-CH(Rg)-, or
b) H3C-[O(CHog)olo-CHo-;
20 wherein R, is cyclopropyl;
wherein Ry is
a) -CH,-CHg, or
b) -CH,-cyclopropyl;
wherein Ry is
25  a  -NHSOghet,or
b) -NHSO,-phenyl substituted by one (1) R,;
wherein n is zero (0), one (1) or two (2);

wherein het is the following, substituted by zero (0) or one (1) R,,,
_ a) imidazol-4-yl, '

30 b) imidazol-2-yl,
c) quinolin-8-yl,
d) tetrahydropyran-3-yl,
e) tetrahydropyran-4-yl, '
f 2-pyridinyl, or

35 g benzimidazol-2-yl;
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wherein R, is -CHg;

-wherein R11 is

. a) 'N02,
b) -F, or
c) -CN;

or a pharmaceutically acceptable salt thereof.

7. The compound of claim 2 selected from the group consisting of:
3-[cyclopropyl[3-[(4-cyanophenylsulfonyl)methyllphenylimethyl}-4-hydroxy-6-
(2-phenylethyl)-6-(1-propyl)-5,6-dihydro-2H-pyran-2-one;
8-{cyclopropyl{8-[(2-pyridinylsulfonyl)methyllphenyllmethyl]-4-hydroxy-6-(2-
phenylethyl)-6-(1-propyl)-5,6-dihydro-2H-pyran-2-one;
8-[cyclopropyl[3-[(1-methyl-4-imidazolylsulfonyl)methyl)phenyl] methyl]-4-
hydroxy-6-(2-phenylethyl)-6-(1-propyl)-5,6-dihydro-2H-pyran-2-one;
3-[cyclopropyl[3-[(5-cyano-2-pyridinylsulfonyl)methyllphenylJmethyl]-4-
hydroxy-6-(2-phenylethyl)-6-(1-propyl)-5,6-dihydro-2H-pyran-2-one;
3-[cyclopropyl[3-[(2-benzimidazolylsulfonyl)methyllphenylimethyll-4-hydroxy-
6-(2-phenylethyl)-6-(1-propyl)-5,6-dihydro-2H-pyran-2-one;
8-[cyclopropyl{3-[(2-quinolinylsulfonyl)methyliphenylimethyl]-4-hydroxy-6-(2-
phenylethyl)-6-(1-propyl)-5,6-dihydro-2H-pyran-2-one;
4-Cyano-N-[3-[1-(4-hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-pyran-
3-yD-propyl]-phenyll-benzenesulfonamide;
N-{3-[1-(4-hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-pyran-3-yl)-
propyl}-phenyl]-1-methyl-1H-imidazole-4-sulfonamide;
N-{3-[1-(4-hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-pyran-3-yl)-
propyl}-phenyl]-8-quinolinesulfonamide; _
N-{3-[1-(4-hydroxy-2-ox0-6,6-dipropyl-5,6-dihydro-2H-pyran-3-yl)-propyi}-
phenyl]-8-quinolinesulfonamide;
N-[3-[1-(4-hydroxy-2-ox0-6,6-dipropyl-5,6-dihydro-2H-pyran-8-yl)-propyl]-
phenyl]-1-methyl-1H-imidazolesulfonamide;
4-Fluoro-N-[3-[1-(4-hydroxy-2-ox0-6,6-dipropyl-5,6-dihydro-2H-pyran-3-yl)-
propyll-phenyl)-benzenesulfonamide;
4-Cyano-N-[3-[1-(4-hydroxy-2-0x0-6,6-dipropyl-5,6-dihydro-2H-pyran-3-yl)-
propyll-phenyl}-benzenesulfonamide;
N-{3-[1-(4-hydroxy-6,6-diisobutyl-2-oxo-5,6-dihydro-2H-pyran-3-yl)-propyll-
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phenyl]-1-methyl-1H-imidazole-4-sulfonamide;

N-[3-[ 1-(4-hydroxy-2-oxo-6,6¥dipropyl-5,6-dihydro'-2H-pyran-3-yl)-cyclo-
propylmethyll-phenyl}-1-methyl-1H-imidazolesulfonamide;

N-{3-{1-(4-Hydroxy-2-oxo-6, 6-d1propy1-5 6-dihydro-2H-pyran-3-yl)-cyclo-
propylmethyll-phenyl}-8-quinolinesulfonamide;

4-Cyano-N-[3-[1-(4-hydroxy-2-0x0-6,6-dipropyl-5,6-dihydro-2H-pyran-3-yl)-

cyclopropylmethyl]-phenyl]-benzenesulfonamide;

4-Fluoro-N-[3-[1-(4-hydroxy-2-ox0-6,6-dipropyl-5, 6-d1hydro-2H-pyran-3-yl)-

clopropylmethyl]-phenyl]-benzenesulfonamde,

(R or S)-N-[3- 1-(4-Hydroxy-2-oxo-8,6-dipropyl-5,6-dihydro-2H-pyran-3-yl)-
propyll-phenyl]-8-quinolinesulfonamide;. '

(R or S)-N-[3-[1-(4-hydroxy-2-0x0-6, 6-d1propyl-5 6-dxhydro-2H-pyran-3-yl)-
propyl)-phenyl]-1-methyl-1H-imidazole-4-sulfonamide;

(Sor R)-N-[3-[ 1-(4-Hydroxy-2-0x0-6 6—d1propyl-5 6-d1hydro-2H-pyran-3-yl)-
propyli}-phenyl}-8-quinolinesulfonamide;

(S or R)-N-[8-[1-(4-hydroxy-2-oxo-6,6-dipropyl-5 6—d1hydro-2H-pyran-3-yl)-
propyl]-phenyl]- 1-methyl- 1H-imidazole-4-sulfonamide; _

(R or S)-N-[3-[1-(4-Hydroxy-2-ox0-6,6-dipropyl-5, 6-d1hydro-2H-pyran-3-yl)-
cyclopropylmethyl]-phenyl]-1-methyl-1H-imidazole-4-sulfonamide;

(S or R)-N-[3{1-(4-Hydroxy-2-0x0-6,6-dipropyl-5,6-dihydro-2H-pyran-3-yl)-
cyclopropylrhethyl]-phenyl]-1-methyl-1H-imidazole-4-sulfonam.ide;

4-Cyano-N-[3-[ 1-(4-Hydrpxy-2-oxo-6-phenethyl-6-propy1-5,6-dihydro-2H-pyran-
3-yl)-cyclopropy1methyl]-phenyl]-benzenesulfonamide;

4-Fluoro-N-[3-[1-(4-Hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-pyran-
3-yl)-cyclopropylmethyl]-phenyl}-benzenesulfonamide;

N-[3-[1-(4-Hydroxy-2-oxo0-6-phenethyl-6-propyl-5,6-dihydro-2H-pyran-3-yl)-
cyclopropylmethyl]-phenyl]-S-quinolinesulfonﬁmide;

N-[3-[1-(4-Hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-pyran-3-yl)-
cyclopropylmethyl]-phenyl]-1-methyl-1H-imidazole-4-sulfonamide;

N-[8-[1-(4-Hydroxy-2-ox0-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-
cyclopropylmethyl]-phenyl]-1-methyl-1H-imidazole-4-sulfonamide;

N-{8-[1-(4-Hydroxy-2-0xo-6,6-dipentyl-5,6-dihydro-2H-pyran-3-yl)-propyl]-
phenyll-1-methyl-1H-imidazole-4-sulfonamide; =

4-Cyano-N-[3-[1-(4-Hydroxy-2-0x0-6, 6-d1pentyl-5 6-d1hydro-2H-pyran-3-yl)-

propyl]-phenyl]-benzenesulfonamlde,
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N-[3-[1(R or S)(6(R or S)o4-Hyi§roxy-2-oxo-G—Qgenethyl-s-pmpyl-s,6-dihydro-
2H-pyran-3-yl)-propyl]-phenyl}-1-methyl- 1H-imidazole-4-sulfonamide;
N-[3-[XR or 8)-(6(S or R)-4-Hydroxy-2-oxo-6-phenethyl-6-propyl-5, 6-dihydro-
2H-pyran-3-y1)-propyl]-phenyl]- 1-methyl-1H-imidazole-4-sulfonamide;
N-{3-[1(S or R)-(6(R or S)-4-Hydroxy-2-oxo0-6-phenethyl-6-propyl-5,6-dihydro-
2H-pyran-3-yl)-propyll-phenyl})-1-methyl-1H-imidazole-4-sulfonamide;
N-[3-[1(S or R)-(6(S or R)-4-Hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-
2H-pyran-3-yl)-propyl}-phenyl]-1-methyl- 1H-imidazole-4-sulfonamide;
N-[3-[¢-Butyl-(4-hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-pyran-3-
yl)-methyll-phenyl]-1-methyl-1H-imidazole-4-sulfonamide;
4-Cyano-N ~[3-[t-butyl-(4-hydroxy—2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-
pyran-3-yl)-methyl)-phenyl]-benzenesulfonamide;
4-Fluoro-N-{3-[t-butyl-(4-hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-
pyran-3-yl)-methyl]-phenyl]-benzenesulfonamide;
N-[3-[t-Buty1-(4-hydroxy-2-oxo-6-phenethyl-&propyl—5,6—dihydro-2H-pyran-3-
yh-methyl]-phenyl]-8-quinolinesulfonamide;
N-[3-{1-(6-(2-(1-Methyl-1H-imidazole-4-sulfonylamino)-ethyl)-4-hydroxy-2-oxo-
6-propyl-5,6-dihydro-2H-pyran-3-yl)-propyll-phenyl)- 1-methyl- 1H-imidazole-4-
sulfonamide; _
N-[3-[1-(4-Hydroxy-2-ox0-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-y1)-propyl}-
phenyl]-2-pyridinesulfonamide;
4-Cyano-N-[3-{1-(4-hydroxy-2-ox0-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-
propyll-phenyl}-2-pyridinesulfonamide;
N-[3-[1-(4-Hydroxy-2-0x0-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-propyll-
phenyl]-2-quinolinesulfonamide;
2-Hydroxy-N-[3-[1-(4-hydroxy-2-ox0-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-
yb)-propylil-phenyl}-benzenesulfonamide;
N-{3-{1-(4-Hydroxy-2-ox0-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-propyl}-
phenyl]-2-pyrimidinesulfonamide;
N-[3-[1-(4-Hydroxy-2—oxo—6,6-diphenethyl-5,6—dihydro—2H-pyran—3-y1)—propyl]-
phenyl]-2-quinazolinesulfonamide;
N-{3-{1-(4-Hydroxy-2-oxo-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-propyl}-
phenyl]-7H-purine-6-sulfonamide;
N-[3—[1-(4-Hyd:roxy-2-oxo-6,6-diphenethyl-5,6-dihydro-2H-pyran—3-yl)-propyl]-
phenyl]-1H-imidazole-2-sulfonamide;
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N-{3-[1-(4-Hydroxy-2-0x0-6, 6-d1phenethyl-5 6—d1hydro -2H-pyran-3-yl)-propyl}-

phenyl]-1H-benzimidazole-2-sulfonamide; '
. N-[3-[1-(4-Hydroxy-2-0x0-6,6-diphenethyl-5, 6-d1hydro-2H-pyran-3-y1)-propyl]-

phenyl]-thiazole-4-sulfonamide;

N-[3-[1-(4-Hydroxy-2-oxo—6-phenethyl-6-propyl— 6-d1hydro-2H-pyran-3-y1)-
propyl}-phenyl]-2-pyridinesulfonamide; :

4-Cyano-N-[3-[1-(4-hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-'dihydro-2H-pyran-
3-yl)-propyl}-phenyl]-2-pyridinesulfonamide;

N-{3-[1-(4-Hydroxy-2-oxo-8-phenéthyl-6-propyl-5,6-dihydro-2H-pyran-8-yl)-
propyll-phenyl]-2-quinolinesulfonamide; :

 2-Hydraxy-N-(3-[1-(4-hydroxy-2-ox0-6-phenethyl-6-propyl-5,6-dihydro-2H-

pyran-3-yl)-propyl]-phenyl}-benzenesulfonamide;

N-[3-[1-(4-Hydroxy-2-oxd-64phenethyl-6-propyl;5,6-dihydro-2H-pyran-3-yl)-
propyl]-phenyl]-2-pyrimidinesu1fonamide; '

N-[3- 1-(4-Hydroxy-2-oxo-6-phenethyl-6-propyl-E 6- d1hydro-2H-pyran-3-yl)—
propyl}-phenyl]-2-quinazolinesulfonamide; .

N-[3-[1-(4-Hydroxy-2-oxo-6-phenethyl-6-propyl¥5,6-dihydro-2H-pyran-3-yl)-
propyll-phenyl}-7H-purine-6-sulfonamide; |

N-[3-{1-(4-Hydroxy-2-oxo0-6-phenethyl-6-propyl-5,6-dihydroe-2H-pyran-3-yl)-
propyl}-phenyl]- 1H-imidazole-2~sulf6namide,

N-[3-[1-(4-Hydroxy-2-oxo-6-phenethyl-6-propyl-5 6—d1hydro—2H-pyran-3-yl)-
propyll-phenyl]-1H-benzimidazole-2-sulfonamide;

N-[3-[1-(4-Hydroxy-2-oxo-6-phenethyl-6-propyl-5,6-dihydro-2H-pyran-3-yl)-
propyll-phenyl]-thiazole-4-sulfonamide;

4-Fluoro-N-[3-[1-(4-hydroxy-2-oxo-6-phenethyl-8-propyl-5,6-dihydro-2H-pyran-
3-yl)-propyl}-phenyl]-benzenesulfonamide; '

5-cyano-N-{3-[1-(4-hydroxy-2-0x0-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-
propyll-phenyl}-N-methyl-2-pyridinesulfonamide;

N-[3-[1-(4-hydroxy-2-0x0-6,6-diphenethy]-5,6-dihydro-2H-pyran-8-yl)-propyl]-
phenyi]-N-methyl-2-quinolinesulfonamide; '

N-[3-[1-(4-hydroxy-2-0x0-6, 6-d1phenethyl-5 6-d1hydro-2H-pyran-3-yl)-propyl]-
phenyl]-N-methyl-2-1m1dazolesulfonam1de,

N-[3-[1-(4-hydroxy-2-ox0-6,6-diphenethyl-5, 6-d1hydro-2H-pyran-3-yl)-propy1]-
phenyl}-N-methyl-2-pyrimidinesulfonamide;

N-{3-[1-(4-hydroxy-2-ox0-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-propyl]-
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phenyl]-N-methyl-2-benzimidazolesulfénamide;
N-[3-[1-(4-hydroxy-2-0x0-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-propyll-
phenyl]-N-methyl-2-quinazolinesulfonamide; ;
* N-[3-{1-4-hydroxy-2-axo-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-propyl]-
phenyl]-N-methyl-6-purinesulfonamide;
N-[3-{1-(4-hydroxy-2-0x0-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-propyl}-
phenyl]-N-methyl-4-thiazolesulfonamide;
N-[3-[1-(4-hydroxy-2-oxo-6,6-diphenethyl-5,6-dihydro-2H-pyran-3-yl)-propyl])-
phenyl}-N-methyl-2-pyridinesulfonamide;
N-[3-(1-[5,6-Dihydro-4-hydroxy-2-oxo-6-(2-phenethyl)-6-propyl-2H-pyran-3-yl}-
2,2-dimethylpropyl)phenyl]-1-methyl-1H-imidazole-4-sulfonamide; |
N-[8-(1(8)-[5,6-dihydro-4-hydroxy-2-oxo-6(R)-(2-phenethy})-6-propyl-2H-pyran-
3-y1)-2,2-dimethylpropyl)phenyll-1-methyl-1H-imidazole-4-sulfonamide;
N-[3-(1(R)-[5,6-dihydro-4-hydroxy-2-0x0-6(R)-(2-phenethyl)-6-propyl-2H-pyran-
3-yl]-2,2-dimethylpropyl)phenyl]-1-methyl-1H-imidazole-4-sulfonamide;
N-[3-(X(S)-{6,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenethyl)-6-propyl-2H-pyran-
3-y1}-2,2-dimethylpropyl)phenyl]-1-methyl- 1H-imidazole-4-sulfonamide;
N-[3-(1(R)-[5,6-dihydro-4-hydroxy-2-ox0-6(S)-(2-phenethyl)-6-propyl-2H-pyran-
3-yl]-2,2-dimethylpropyl)phenyl]-1-methy}-1H-imidazole-4-sulfonamide;
N-[8-{1-(4-Hydroxy-5,6-dihydro-2-ox0-6,6-dipropy}-2H-pyran-3-y1)-2,2-
dimethylpropyl}phenyl]- l-methg}l- 1H-imidazole-4-sulfonamide;
N-{3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-dipropyl-2H-pyran-3-yl)-2,2-
dimethylpropyliphenyl}-5-cyanopyridine-2-sulfonamide;
5-Cyano-N-{3-(1-[5,6-dihydro-4-hydoxy-2-ox0-6-(2-phenethyl)-6-propyl-2H-
pyran-3-yl}-2,2-dimethylpropyl)phenyl}-2-pyridinesulfonamide;
N-[3-{1-(4-Hydroxy-5,6-dihydro-2-oxo-6-phenethyl-6-propyl-2H-pyran-3-
yDpropyliphenyl]-5-cyanopyridine-2-sulfonamide; and
N-[8-{1-(4-Hydroxy-5,6-dihydro-2-ox0-6,6-dipropyl-2H-pyran-3-
yDpropyl}phenyl}-5-cyanopyridine-2-sulfonamide.

8. The compound of claim 2 selected from the group consisting of:
3-[cyclopropyl[8-{(4-cyanophenylsulfonyl)methyllphenyl}methyl}-4-hydroxy-6-
[1-(phenylmethyl)propyl]-2H-pyran-2-one;
3-[cyclopropyl[8-[(2-pyridinylsulfonyl)methyl]phenylimethyl}-4-hydroxy-6-{1-
(phenylmethyl)propyl]-2H-pyran-2-one;
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3-[cyclopropyl{3-[(1-methyl-4-imidazolylsulfonyl)methyllphenyl] methyl}-4-

-hydroxy-G-[1-(phenylmethyl)propyl]-2H-pyrén-2-one; '

. 3-[cyclopropyl[3-[(5-cyano-2-pyndmylsulfonyl)methyl]phenyl]methyl]-
hydroxy-s-[1-(phenylmethyl)propyl]-2H-pyran-2-one, '
3-[cyclopropyl[3-[(2-benzmndazolylsulfonyl)methyl]phenyl]methyl]-4-hydroxy-
6-[1-(phenylmethyl)propyl]-2H-pyran-2-one; '
-[cyclopropyl[3-[(2-qumohnylsulfonyl)methyl]phenyl]meﬂ;yl]—4-hydroxy-G-[1-
(phenylmethyl)propyll-2H-pyran-2-one;
N-+3- {Cyclopropyl-[s-(2-cyclopropyl-1-cyclopropylmethyl—ethyl)-4-hydroxy-2—
oxo-2H-pyran-8-yll-methyl}-phenyl)-4-fluoro-benzenesulfonamide;
4-Cyano-N-(8-{cyclopropyl-[6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-
hydroxy-2-oxo-2H-pyran-3-yll-methyl}-phenyl)-benzenesulfonamide;
N-(3-{Cyclopropyl-[G-(2-cyclopropy1-1-cyclopropyhnethyl-ethyl)-4-hydroxy-2-
oxo-2H-pyran-s-yl]-methyl}-phenyl)-S-qumohnesulfonamxde,
N-(3-{Cyclopropyl-[6-(2-cyclopropyl-l-cyclopropylmethyIQethyl)-4-hydroxy-2-
oxo-2H-pyran-3-yl]—methyl}-phen_yl)-l-methyl-lH-imidai'olM-sulfonamide;
(R or S)-N~(3-{Cyclopropyl-[6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-
hydroxy-2-oxo-2H-pyran-8-yl}-methyl}-pheny})-1-methyl-1H-imidazole-4-sulfonamide;
(Ror §)-N-(8-{Cyclopropyl-[6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-
hydroxy-2-oxo-2H-pyran-3-yl]-methyl}-phenyl)—l-methjd-1H-iini'dazole-4-su1fonamide,
N-(3-(Cyclopropyl-[G-(Z-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-hydroxy-2-
oxo-2H-pyran-3-yl]-methyl}-phenyl)-2-pyndmesulfonam1de, '
N-(3-{Cyclopropyl-[6-(2-_cyclopropyl-1-cyclopropy1methyl-ethyl)-4—hydroxy-2-
oxo-2H-pyran-3-yll-methyl}-phenyl)-1-methyl- 1H-imidazole-2-sulfonamide;
N-(3-{Cyclopropyl-{6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-hydroxy-2-
oxo-2H-pyran-8-yll-methyl}-phenyl)- 1H-benzoimidazole-2-sulfonamide;
N-(3-{Cyclopropyl-{6-(2-cyclopropyl-1-cyclopropylmethyl-ethyl)-4-hydroxy-2-
oxo-2H-pyran-3-yl]-methyl}-phenyl)-1H-imida’zole-2-slﬂfonamide;
N-(3-{Cyclopropyl-[6-(2-cyclopropyl-1-cyclopr0pyl;’nethyl-ethyl)-4-hydroxy-2-
oxo-2H-pyran-3-yl}-methyl)-phenyl)-2-quinolinesulfonamide;
N-(3-{Cyclopropyl-[4-hydroxy-8-(3-{2-methoxy-ethoxy}-propyl)-2-oxo-2H-pyran-
3-yll-methyl)-phenyl)-1-methyl- 1H-imidazole-4-sulfonamide;
N-(3-(Cyclopropyl-[6-(1-ethyl-3-{2-methoxy-ethoxy}-propyl)-4-hydroxy-2-oxo-
2H-pyran-8-yl}-methyl}-phenyl)-1-methyl- 1H-imidazole-4-sulfonamide;
~ 4-Cyano-N-(3-{cyclopropyl-[6-(1-ethy]-3-{2-methoxy-ethoxy}-propyl)-4-hydroxy-
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2-oxo-2H-pyran-3-yiJ-methyl}-phenyl)-Benzenesulfonarhide;

N-(3-{Cyclopropyl-[6- 1-ethy1-3-{{-methyl-1H-imjdazole-4-sulfony1amino}—
propyD)-4-hydraxy-2-oxo-YH-pyran-8-yl}-methyl}-phenyi)-1-methyl-1H-imidazole-4-
sulfonamide;

N-(3-{[6-(3-Bromo- 1-ethyi-propy!)-4-hydroxy-2-oxo-2H-pyran-3-yl]-cyclopropyl-
methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide;. :

N-(3-{[6-(3-Azido-1-ethyl-propyl)-4-hydroxy-2-oxo-2H-pyran-8-yl)-cyclopropyl-
methyl}-phenyl)-1-methyl- 1H-imidazole-4-sulfonamide;

2-[{8-[{3-[3-[Cyclopropyl{3-[[(1-methyl-1H-imidazol-4-
ylsulfonyllaminolphenyllmethyl]-4-hydroxy-2-oxo-2H-pyran-6-yllpentyllamino}-1,8-
dioxooctyllmethylamino]-ethane sulfonic acid, monosodium salt; |

N-(3-{Cyclopropyl-{4-hydroxy-6-(3-{[(2-hydroxy-1,1-bis{hydroxymethyl}-ethyl)-
amino]-carbonyl}-amino-propyl)-2-oxo-2H-pyran-3-yll-methyl}-phenyl)-
benzenesulfonamide;

N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{[(2-hydroxy-1,1-bisthydroxymethyl}-ethyl)-
amino]-carbonyl}-amino-propyl)-2-oxo-2H-pyran-3-yl}-methyl}-phenyl)-2-
pyridinesulfonamide;

- N«(3-{Cyclopropyl-{4-hydroxy-6-(3-{[(2-hydroxy-1,1-bisfhydroxymethyl}-ethyl)-
amino]-carbonyl}-amino-propyl)-2-oxo-2H-pyran-3-yil-methyl}-phenyl)- 1H-imidazole-
2-sulfonamide;

N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{[(2-hydroxy-1,1-bis(hydroxymethyl}-ethyl)-
amino]-carbonyl}-amino-propyl)-2-oxo-2H-pyran-3-yl}-methyl}-phenyl)-1H-
benzoimidazole-2-sulfonamide;

N-(3-{Cyclopropyl-{4-hydroxy-6-(3-{[(2-hydroxy-1,1-bis(hydroxymethyl}-ethyl)-
amino}-carbonyl}-amino-propyl)-2-oxo-2H-pyran-8-yl}-methyl}-phenyl)- 1-methyl-1H-
imidazole-4-sulfonamide;

N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{[(2-hydroxy-1,1-bis{hydroxymethyl}-ethyl)-
amino}-carbonyl}-amino-propyl)-2-oxo-2H-pyran-38-yll-methyl}-phenyl)- 1-methyl-1H-
imidazole-2-sulfonamide;

N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{y-L-glutamyl}-amine-propyl)-2-oxo-2H-
pyran-3-yl}-methyl}-phenyl)-benzenesulfonamide;

N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{y-L-glutamyl}-amino-propyl)-2-oxo-2H-
pyran-3-yll-methyl}-phenyl)-2-pyridinesulfonamide;

N-(8-(Cyclopropyl-{4-hydroxy-6-(3-{y-L-glutamyl}-amino-propyl)-2-oxo-2H-
pyran-3-yl]-methyl}-phenyl)-1H-imidazole-sulfonamide;
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N-(8-{Cyclopropyl-[4-hydroxy-6-(3-{y-L-glutamyl}-amino-propyl)-2-oxo-2H-

- pyran-3-yl]-methyl}-phenyl)-1H-benzoimidazole-sulfonamide;

N-(3-{Cyclopropyl-{4-hydroxy-6-(3-{y-L-glutamyl}-amino-propyl)-2-oxo-2H-
pyran-3-yl]-méthyl}-phenyl)-l-methyl-1H-imidazole—4-sulfonamide;
N<(8-{Cyclopropyl-[4-hydroxy-6-(3-{y-L-glutamyl}-amino-propyl)-2-oxo-2H-
pyran-3-yl]—methyl}-phenyl)-.l-methyl-1H-imidazole-2-sulfonamide;
N-(8-{Cyclopropyl-[4-hydroxy-6-(3-{[piperazin-1-yl]-carbonyl}-amino-propyl)-2-
oxo-2H-pyran-3-yl]-methyl}-phenyl)-benzenesulfonamlde, o
N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{[piperazin-1-yl}-carbonyl}-amino-propyl)-2-
oxo-2H-pyran-3-yl]-met_hyl}-phenyl)-2-pyndmesulfonam1de,
N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{[piperazin-1-yl]-carbonyl}-amino-propyl)-ﬁ-
oxo-2H-pyran-3-yl}-methyl}-phenyl)-1H-imidazole-2-sulfonamide;
N-(8-{Cyclopropyl-[4-hydroxy-6-(3-{[piperazin-1-yl]-carbonyl}-amino-propyl)-2-
oxo-2H-pyran-3-y1]-methyl}_-phenyl)-1H-benzoimidazole-2-su1fonamide;'
N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{{[piperazin-1-yl}-carbonyl}-aminoc-propyl)-2-
oxo-2H-pyran-3-yl]-methyl}-phenyl)-l-methyl-1H-imidazole-4-su1fonamide§
N-(3-{Cyclopropyl-[4-hydroxy-6-(3-{[pipérazin-1_-y1]-ca'rbonyl}-amino-propyl)-z-
oxo-2H-pyran-3-yll-methyl}-phenyl)-1-methyl-1H-imidazole-2-sulfonamide;
| 2-[[8-[[3-[3-[Cyclopropyl[3-[iphenylsulfonyllamino}phenylimethyl}-4-hydroxy-2-
oxo-2H-pyran-6-yllpropyllamino]-1, 8-dloxooctyl]methylammo]-ethanesulfomc acid,
monosodium salt;
2-[[8-[[3-[3-[Cyclopropyl[3-[[(2-pyridyl)sulfonyllamino]phenyllmethyl]-4-
hydroxy-2-oxo-2H-pyran-6-yllpropyllamino]-1,8-dioxooctyllmethylamino]-ethane
sulfonic acid, monosodium salt;
2-[[8-{[3-[3-[Cyclopropyl[3-{[(1H-benzimidazol-2-yl)sulfonylJamino]
phenyllmethyl]-4-hydroxy-2-oxo-2H-pyran-6-ylpropyllamino]-1,8-dioxooctylimethyl
amino}-ethanesulfonic acid, monosodium salt;
2-{[8-[[3-[3-[Cyclopropyl[8-[[(1H-imidazol-2-yl)sulfonyllamino]phenyl) methyl]-
4-hydroxy-2-oxo-2H-pyran-6-yljpropyllamino]-1, S-moxooctyl]methylamno]-ethane
sulfonic acid, monosodium salt;
 2-[[8-[[8-[3-[Cyclopropyl[3-{[(1-methy]-1H-imidazol-4-yl)sulfonyl]amino]
phenylimethyl]-4-hydroxy-2-oxo-2H-pyran-6-ylipropyllamino}- 1,8-
dioxooctyljmethylamino)-ethanesulfonic acid, monosodium salt;
2-[[8-[[3-[3-[Cyclopropyl[3-[I( lomethyl-1H-imidazol-2-yl)sulfony1]amino]
phenylimethyl]-4-hydroxy-2-oxo-2H-pyran-6-yllpropyllamino}-1,8-
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dioxooctyl]methylamino]ﬁéthahe sulfonic acid, monosodifim salt;

N-(3-{Cyclopropyl-[6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-hydroxy-2-oxo-
2H-pyran-8-yl}-methyl}-phenyl)- 1-methyl-1H-imidazole-4-sulfonamide;

N-(8-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl]-
methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide;

N-(3-(R or S)-{Cyclopropyl-{6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-2H-
pyran-3-yll-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide;

N-(3-(R or S)-{Cyclopropyl-[6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-2H-
pyran-3-yl}-methyl}-phenyl)-1-methyl- 1H-imidazole-4-sulfonamide; '

N-(3-(R or 8)-{Cyclopropyl-[6-(1-(S)-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-
3-yl}-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide; |

N-(3-(R or 8)-{Cyclopropyl-[6-(1-(S)-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-
3-yl}-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide;

N-(3«(R or S)-{Cyclopropyl-[6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-2H-
pyran-3-yl}-methyl}-phenyl)-2-pyridinesulfonamide;

N-(38-(R or 8)-{Cyclopropyl-{6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-2H-
pyran-3-yll-methyl}-phenyl)-2-pyridinesulfonamide;

N-(3-(R or S)-{Cyclopropyl-[6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-2H-
pyran-3-yl]-methyl}-phenyl)-1-methyl-1H-imidazole-2-sulfonamide;

N-(3-(R or S)-{Cyclopropyl-[6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-2H-
pyran-3-yl}-methyl}-phenyl)-1-methyl-1H-imidazole-2-sulfonamide;

N-(8-{Cyclopropyl-[6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-hydroxy-2-oxo-
2H-pyran-3-yl]-methyl}-phenyl)-1-methyl-1H-imidazole-2-sulfonamide;

N-(3-[Cyclopropyl[4-hydroxy-2-oxo-6-[ 1-[(tetrahydro-2H-pyran-
3-yDmethyllpropyl]-2H-pyran-3-ylmethyllphenyl]-8-quinolinesulfonamide;

N-(3-[Cyclopropyl[4-hydroxy-2-oxo-6-[1-[(tetrahydro-2H-pyran-3-
yDmethyllpropyl]-2H-pyran-3-ylimethyllphenyl]-1-methyl-1H-imidazole-4-
sulfonamide;

N-(3-(Cyclopropyl-{6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl]-
methyl}-phenyl)-benzimidazole-2-sulfonamide;

N-(8-{Cyclopropyl-[6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl]-
methyl}-phenyl)-1H-imidazole-2-sulfonamide;

N-(3-(R or S)-{Cyclopropyl-[6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo-2H-
pyran-3-yl}-methyl}-phenle-cyanobenzenesulfonamide;

N-(3-(R or S)-{Cyclopropyl-[6-(1-(R)-ethylphenethyl)-4-hydroxy-2-oxo0-2H-
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pyran-3-yl]-methyl}-phenyl)-4-cyanobenzenes;ﬁ.1fonamide;
N-(3-{Cyclopropyl-[6-( 1-ethylphenethylH-hydroxy-2-oxo-2H-pyran-,3-y1]-
methyl}-phenyl)-4-nitrobenzenesulfonamide; | :
N-(3-{Cyclopropyl-[6-( 1»(tetrahydropyran-4-ylmethyl)-propyl)-:inhydroxy-2-oxo-

' 2H-pyran-3-yl}-methyl}-phenyl)-2-pyridinesulfonamide;

N-(3-{Cyclopropyl-[6-( 1-(-tetrahydropyrah-4-ylmethyl)-propyl)’-4~hydroxy—2-oxo-
2H-pyran-3-yll-methyl}-phenyl)-4-cyano-2-pyridinesulfonamide;
N-(3-{Cyclopropyl-[6- 1-(tetrahydropyran-4-ylmethy1)-propyl)-4-hydroxy-2-oxo.

.2H-pyran-3-yl]-methy1}-phenyl)-2-qumohnesulfonam1de, '

N-(3-{Cyclopropyl-[6-( 1-(wﬁahydropwm+yMethyl)-propyl)-4-hydroxy.2-.oxo-
2H-pyran-8-yl]-methyl}-phenyl)-2-hydroxybenzenesulfonamide; . '

N-(8-{Cyclopropyl-[6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-hydroxy-2-oxo-
2H-pyran-3-yl}-methyl}-phenyl)-2-pyrazolesulfonamide; _

N-(3-{Cyclopropyl-[6-(1-(tetrahydropyran-4-yimethyl)-propyl)-4-hydroxy-2-oxo-
2H-pyran-3-yl}-methyl}-phenyl)-2-quinazolinesulfonamide;

N-(3-(Cyclopropyl-[6-( 1-(tetrahydropyran—4-ylmethyl)—pr0pyl)—4-hydroxy-2-oxo-
2H-pyran-3-yl}-methyl}-phenyl)-7H-purine-6-sulfonamide;

N-(3-{Cyclopropyl-[6-( 1-(tetrahydropyran-4-ylmethyl)-propyl)-4-hydroxy-2-oxo—
2H-pyran-3-yl}-methyl}-phenyl)- 1H-1m1dazole_-2-sulfonamde, _

N-(3-{Cyclopropyl-{6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-hydroxy-2-oxo-
2H-pyran-3-yl}-methyl}-phenyl)-benzimidazole-2-sulfonamide;

N-(8-(Cyclopropyl-[6-( 1-(tetrahydropyran-cl—ylmethyl)—propyl)-4-hydroxy-2—oxo-
2H-pyran-3-yl]l-methyl}-phenyl)-thiazole-4-sulfonamide; _

N-(3-{Cyclopropyl-[6-(1-(tetrahydropyran-4-ylmethyl)-propyl)-4-hydroxy-2-oxo-

2H-pyran-3-yl}-methyl}-phenyl)-4-ethoxycarbonyl-1H-imidazole-2-sulfaocnamide;

N-(8-{Cyclopropyl-{6-(1-(tetrahydropyran-4-yimethyl)-propyl)-4-hydroxy-2-oxo-
2H-pyran-38-yl}-methyl}-phenyl)-3-hydroxy-2-pyridinesulfonamide;
N-(3-{Cyclopropyl-{6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yi]-
methyl}-phenyl)-2-pyridinesulfonamide; '
N-(8-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl}-
methjl}-phenyl)-4-cyano-2-pyﬁdinesulfonamide; : |
N-(3-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl]-
methyl}-phenyl)-2-quinolinesulfonamide; _
N-(3-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl}-
methyl)-phenyl)-2-hydroxybenzenesulfonamide;
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N-(3-{Cyclopropyl-[6-( 1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yli-
methyl}-phenyl)-2-pyrazolesulfonamide; . ) |
) N-(S-{Cyclopropyl-[é-(l-ethylpheﬁéthy1%4-hydro:ij’r—2-oxo-2H-pyran-3-yl]-
methyl}-phenyl)-2-quinazolinesulfonamide;
N-(3-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl]-
methyl}-phenyl)-7H-purine-6-sulfonamide;
N-(3-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl}-
methyl}-phenyl)-1H-imidazole-2-sulfonamide;
N-(3-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl]-
methyl}-phenyl)-benzimidazole-2-sulfonamide;
N-(3-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl}-
methyl}-phenyl)-thiazole-4-sulfonamide;
N-(3-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl]-
methyl}-phenyl)-4-ethoxycarbonyl-1H-imidazole-2-sulfaonamide;
N-(3-{Cyclopropyl-[6-(1-ethylphenethyl)-4-hydroxy-2-oxo-2H-pyran-3-yl}-
methyl}-phenyl)-3-hydroxy-2-pyridinesulfonamide;
5-cyano-N-[6-(1"-benzylpropyl)-4-hydroxy-3-(1-cyclopropylmethylphenyl)-2-
pyrone]-N-methyl-2-pyridinesulfonamide;
N-[6-(1-benzylpropyl)-4-hydroxy-3-(1’-cyclopropylmethylphenyl)-2-pyronel-N-
methyl-2-quinolinesulfonamide;
N-{6-(1-benzylpropyl)-4-hydroxy-3-(1'-cyclopropylmethylphenyl)-2-pyrone]-N-
methyl-2-imidazoleéu1fonamide;
N-[6-(1'-benzylpropyl)-4-hydroxy-3-(1"-cyclopropylmethylphenyl)-2-pyrone}-N-
methyl-2-pyrimidinesulfonamide; '
N-{6-(1"-benzylpropyl)-4-hydroxy-3-(1-cyclopropylmethylphenyl)-2-pyrone]-N-
methyl-2-benzimidazolesulfonamide;
N-[6-(1*-benzylpropyl)-4-hydroxy-3-( 1’-c§clopropylmethy1phenyl)-2-pyrone]-N-
methyl-2-quinazolinesulfonamide;
N-[6-(1-benzylpropyl)-4-hydroxy-3-(1’-cyclopropylmethylphenyl)-2-pyrone}-N-
methyl-6-purinesulfonamide;
N-[6-(1"-benzylpropyl)-4-hydroxy-3-(1’-cyclopropylmethylphenyl)-2-pyrone}-N-
methyl-4-thiazolesulfonamide; and
N-{6-(1-benzylpropyl)-4-hydroxy-3-(1’-cyclopropylmethylphenyl)-2-pyrone]-N-
methyl-2-pyridinesulfonamide.
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9. A compound of the formula I1

| oH .
Rio Rg
II
0 0
R2o

wherein R, and Ry taken together are
the moiety of formula III, or

a)

b)

the moiety of formula IV;

wherein p is four (4);

wherein R, is
wherein R, is
a)
b)
c)

wherein R4 is

-H;

CHsO', or
CHZ0-l(CHo)sOlg;

“ wherein Rg is the moiety of formula V
LRGN :
Ry
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a) cyclopropyl, or
b)  -CH,-CH(CHgy;
wherein Ry is
a) -NRgSOg-pheny! substituted by zero (0) or one (1) R,
b) -NRgSOo-het,
c) -CHg-SO,-phenyl substituted by zero (0) or one (1) Rg, or
d) -CHy-S0,-het;

wherein Rg is

a) -CN,

b) -F,

c) -CHg,

d) -COOH, or
e -OH;

wherein het is a 5-, 6- or 7-membered saturated or unsaturated ring containing from
one (1) to three (3) heteroatoms selected from the group consisting of nitrogen,
oxygen and sulfur; and including any bicyclic group in which any of the above
heterocyclic rings is fused to a benzene ring or another heterocycle; substituted by
zero (0), one (1) or two (2) Rq;

wherein R, is

a})  -CHg,
b) -CN,
c) -C(0)OC,Hg, or
d) -OH;
wherein Rq is
a) -H,

b) <(CHg)5-CHg,
c) -CHg-cyclopropyl, or
d) -CH,-phenyl;
wherein Ry is
a) -H, or
b) -CHg;
or a pharmaceutically acceptable salt thereof.

10. A compound of claim 9 wherein het is the following, substituted by zero (0) or
one (1) R7,
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a)
b)
Y]
d)
e)
D
g8)
h)
i)
k)
k)
D
. m)
n)
o)

p)

2-pyridinyl,
4-pyridinyl,
imidazol-2-yl,
imidazol-4-yl,
benzimidazol-2-yl,
quinolin-8-yl,
quinolin-2-yl,
pyrimidin-2-yl, -
quinazolin-2-yl,
purin-6-yl,
thiazol-2-yl,
thiazol-4-yl,
2-pyrazolyl,
2-pyrazinyl,
tetrahydropyran-4-yl, or
tetrahydropyran-3-yl.

11.  The compound of claim 10 of the formula II

R "R
10 X 3
I
O 0

wherein R;, and Ry taken together are

a)

the moiety of formula III, or

R
NZA
\.
Ry

- -422-
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b) the moiety of formula IV;
(CHy),

Rg

wherein p is four (4);
wherein R, is -H;
wherein R, is
a) CHgO-, or
b) CHgO[(CH5)50lg-
wherein Rg is the moiety of formula V

C
o
Rq

wherein R, is
a) cyclopropyl, or
b) -CHo-CH(CHg)o;

wherein R5 is

PCT/US95/05219

a) -NRySO,-phenyl substituted by zero (0) or one (1) R,

b)  -NRgSO,-het,

c) -CH,-SOy-phenyl substituted by zero (0) or one (1) Rg, or

d)  -CHySOyhet;
wherein Ry is

a) -CN,

b} -F,

c) -CHg, or
d) -COOH;

a) imidazol-4-yl,
b) quinolin-8-y},
c) 2-pyridinyl, or
d) 4-pyridinyl;

-423-
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wherein R, is -CHg;
wherein Rg is
_a) -H, or
b)  -(CH,),-CHy;
wherein Ry is
a) -H, or
b) -CHg;
or a pharmaceutically acceptable salt thereof.

12. The compound of claim 11 of the formula VIII

OH
R
XY 0 VIl
(o] (o]
Rg
wherein Rg is the moiety of formula V
-§-cn
I Vv
Ry
Rs

wherein R, is
a)  cyclopropyl,
b) -CH,-CH(CHg)s;
wherein Ry is
a) -NRgSO0y-phenyl substituted by zero (0) or one (1) Rg,
b)  -NRgSOg-het, or |
c) -CHy-SO,-phenyl;
wherein Rg is
a) -CN, or
b) -F,
wherein het is the following, substituted by zero (0) or one (D) R,,
a)  2-pyridinyl,
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b) 4-pyridinyl, or Loy TR
c) imidazol-4-yl;

wherein Ry is -CHg;

wherein Rg is

5 a) -H, or
b) -(CHg)o-CHg;
wherein Ry is
a) -H, or
b) -CHa;

10 or a pharmaceutically acceptable salt thereof.

13.  The compound of claim 11 of the formula IX

OH
' R
15 & Xy X
R, 0~ o
wherein R, is H-:
wherein R, is
20 a) CHg40-, or
b) CHg0-[(CH,)50]5-;
wherein R, is the moiety of formula V
-§-cn
25 l v
Ry
Rs
wherein R, is cyclopropyl;

30 wherein Ry is -NHSOo-het;
wherein het is the following, substituted by zero (0) or one (1) R,,
a) imidazol-4-yl,
b) 2-pyridinyl, or
¢ K, quinolin-8-yl;
35 wherein Ry is -CH,.
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14.  The compound of claim 9 selected from the group consisting of:

N-[3-[cyclopropyl(5,6,7,8,9 10-hexahydro-4-hydroxy-2-exo-10-propy1-2H-
cycloocta[b]pyran-3-yl)methyljphenyllbenzenesulfonamide; :

4-Cyano-N-[3-(R or S)-[cyclopropyl(5,6,7,8-,9,10-hexahydfo-4-hydroxy—2-oio-(R

5 or S)-10-propyl-2H-cycloocta[b]pyran-3-yl)methyliphenyl]benzenesulfonamide;

4-Cyano-N-[3-(R or S)-[cyclopropyl(5,6,7,8,9,10-hexahydro-(R or S)-10-
cyclopropylmethyl-4-hydroxy-2-oxo-2H-cycloocta[blpyran-3-yl)methyllphenyl] - -
benzenesulfonamide;

4-Cyano-N-[3-(R or S)-[cyclopropyl(5,6,7,8, 9 ,10-hexahydro-(R or S)-10-benzyl-

10 4-hydroxy-2-oxo-2H-cycloocta[blpyran-3-yl)methyliphenyllbenzenesulfonamide;

N-[8-(R or S)-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-(R or $)-10-~ -
propyl-2H-cyclooctalblpyran-3-yl)methyliphenyl}-1-methyl-1H-imidazole-4-
sulfonamide;

N-[3-(R or S)-[cyclopropyl(5,6,7,8,9,10-hexahydro-(R or S)-10-

15 cyclopropylmethyl-4-hydroxy-2-6xo-2H-cycloocta(blpyran-3-yl)methyllphenyl]-1-
methyl-1H-imidazole-4-sulfonamide; ~ —

N-{3-(R or 8)-{cyclopropyl(5,6,7,8,9,10-hexahydro-(R or S)-10-benzyl-4-
hydroxy-2-oxo-2H-cycloocta[b]pyran-3-yl)methyl]phenyl]-1-methy1-1H-1m.1dazole-4-
sulfonamide; -

20 (R or S)-N-{3-1-(5,6,7,8,9 10-Hexahydro-4-hydroxy-2-oxo-2H-cycloocta['b]PYran-
3-yl)-3-methylbutyllphenyl]-1-methyl-1H-imidazole-4-sulfonamide;

(R or 8)-N-[3-1-(5,6,7,8,9,10-Hexahydro-4-hydroxy-2-oxo-2H-cyclooctalblpyran-
8-yl)-3-methylbutyllphenyl]-1-methyl-1H-imidazole-4-sulfonamide; -

3-[Cyclopropyl[3-[(phenylsulfonyl)methyllphenyl}methyl]-5,6,7,8,9,10-

25 hexahydro-4-hydroxy-2H-Cycloocta[blpyran-2-one;

3-[cyclopropyl[3-[(4-cyanophenylsulfonyl)methyllphenyllmethyl)-5,6,7;8,9, 10-

hexahydro-4-hydroxy-2H-cycloocta[blpyran-2-one;
-[cyclopropyl[3-[(4-ﬂuorophenylsulfonyl)methyl]phenyl]methyl] 5, 6 7,8,9,10-
hexahydro-4-hydroxy-2H-cycloocta[blpyran-2-one;
30 3-[cyclopropyl{3-[(4-methylphenylsulfonyl)methyllphenyl}methyl)-5,6,7,8,9,10- - -
hexahydro-4-hydroxy-2H-cyclooctafb]pyran-2-one; -
3-{cyclopropyl[3-[(4-carboxyphenylsulfonyl)methyllphenyllmethyl)-5,6,7,8,9,10-
hexahydro-4-hydroxy-2H-cyclooctalblpyran-2-one; :
8-[cyclopropyl(3-{(2-(1-methylimidazoyl)sulfonyl)methyllphenyl] methyl]- ’
35 5,6,789 10-hexahydro-4-hydroxy-2H-cycloocta[b]pyran-2-one, —
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3-[cyclopropy1[3-[(2-pyﬁmidinylsulfony1)methyff‘ﬁﬁényl]methyl]-&6,7,8,9,10-
hexahydro—4—hydroxy-2H—cycloocta[b]pyran-2'-one;
. 8-[cyclopropyl(3-[(2-pyridinylsulfonyl)methyllphenylimethyl}-5,6,7,8,9,10-
hexahydro-4-hydroxy-2H-cycloocta[blpyran-2-one;
3-{cyclopropyl[3-[(1-methyl-4-imidazolylsulfonyl)methyllphenyl] methyl}-
5,6,7,8,9,10-hexahydro-4-hydroxy-2H-cyclooctalb)pyran-2-bne;
8-[cyclopropyl[3-[(5-cyano-2-pyridinylsulfonyl)methyllphenylJmethyl)-
5,6,7,8,9,10-hexahydro-4-hydroxy-2H-cyclooctalblpyran-2-one;
8-[cyclopropyl[3-{(2-benzimidazolylsulfonyl)methyllphenylJmethyl}-
5,6,7,8,9,10-hexahydro-4-hydroxy-2H-cycloocta[b]pyran-2-one;
3-[cyclopropyl{3-[(2-quinolinyisulfonyl)methyi]lphenylimethyl}-5,6,7,8,9,10-
hexahydro-4-hydroxy-2H-cycloocta[blpyran-2-one;
- Disodium-4-cyano-N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-
2H-cycloocta[b]pyran-8-yl)methyljphenyl)-benzenesulfonamide; _
4-Cyano-N-methyl-N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-
2H-cycloocta[b]pyran-3-yl)methyllphenyl]-benzenesulfonamide;
4-Fluoro-N-methyl-N-[3-{cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-
2H-cyclooctalblpyran-3-yl)methyllphenyl]-benzenesulfonamide;
N-methyl-N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cyclooctalblpyran-3-yl)methyllphenyl]-benzenesulfonamide;
N-methyl-N-[3-[cyclopropyl(5,6,7,8,9,10- hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[blpyran-3-yl)methyliphenyl)- 1H-Imidazole-1-methyl-sulfonamide;
5-cyano-N-[3-[cyclopropy1(5,6,7,8,9,10-hexahydro—4-hydroxy-2—oxo-2H-
cycloocta[b]pyran-3-yl)methyllphenyl}-2-pyridinesulfonamide;
N-[8-[cyciopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cyclooctafb]pyran-3-yl)methyliphenyl]-2-quinolinesulfonamide;
N-{3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[bjpyran-3-yl)methyllphenyl}-2-imidazolesulfonamide;
N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[blpyran-3-yl)methyllphenyl]-2-pyrimidinesulfonamide;
N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[blpyran-3-yl)methyllphenyl)-2-benzimidazolesulfonamide;
N-[8-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cyclooctafb]pyran-3-yl)methyllphenyl]-2-quinazolinesulfonamide;
N-{3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
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. cycloo'cta[b]pyran-3-y1)methyl]phenyI]-G-purinéulfonamide;

5-cyano-N-[3-[cyclopropyl(5,6,7,8,9, 10;hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[b]pyran-3-yl)methyllphenyl}-N-methyl-2-pyridinesulfonamide;
- N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[blpyran-3-yl)methyllphenyl]l-N-methyl-2-quinolinesulfonamide;
N-[8-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[blpyran-3-yl)m_ethyl]phenyl]-N-méthyl&-imidazolesulfonamide;
N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cyclooctalbjpyran-3-yl)methyl]phenyl]-N -methyl-2_-pyrimidinesulfonamide;
| N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta[blpyran-3-y)methyllphenyl]-2-benzimidazolesulfonamide;
N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cyclooctalblpyran-3-y)methyllphenyl}-2-quinazolinesulfonamide;
N-[8-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H- _
cycloocta['b]pyran-3-yl)methyl]phenyl]-N-methyl-G‘-purinesulfonamide,
N-[3-{cyclopropyl(5,6,7,8,9 10-hexahydro—4-hydroxy-2-oxo-2H-
cyclooctal'b]Pyran-3-yl)methyl]phenyl]-N-methyl-4-thxazolesulfonam1de,
N-[3-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-oxo-2H-
cycloocta(b]pyran-3-yl)methyllphenyl}-N-methyl-2-pyridinesulfonamide;
2-Pyridylsulfonamide, N-[4-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-
oxo-2H-cycloocta[b]pyran-3-yl)methyl)phenyl]-;
4-Pyridylsulfonamide, N-[4-[cyclopropyl(5,6,7,8,9 10-hexahydro-4-hydroxy-2-
oxo-2H-cycloocta[blpyran-3-yl)methyljphenyl]-;
5-Cyanopyridin-2-yl-sulfonamide, N-[4-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-

: hydroxy-2-om-2H-cydmcta[b]pyran-s-yl)methyl]phenyl]-;

-Pyrazinylsulfonamide, N-{4-[cyclopropyl(5,6,7,8,9,10-hexahydro-4-hydroxy-2-
oxo-2H-cycloocta[b]pyran-3-yl)methyl]phenyl]-
2-Pyrimidinylsulfonamide, N-[4-[cyclopropyl(5,6,7,8,9 10-hexahydro-4-hydroxy-

| 2-oxo0-2H-cycloocta[b]pyran-3-yl)methyllphenyl)-;

4-6-Dimethylpyrimidin-2-yl-sulfonamide, N-[4-[cyclopropyl (5,6,7,8,9,10-
hexahydro-4-hydroxy-2-oxo-2H-cyclooctalb]pyran-3-yl)methyljphenyl}-; and

4-Methylpyrimidin-2-yl-sulfonamide, N-{4-{cyclopropyl(5,6,7,8,9,10-hexahydro-
4-hydroxy-2-oxo-2H-cycloocta[blpyran-8-yl)methyllphenyl]-.

15.  The compound of claim 9 selected from the group consisting of:
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8-[cyclopropyl(3-{(4-cyanophenylsulfonyl)methyllphenylimethyl]-4-hydroxy-
coumarin; .
3-[cyclopropyl[3;fféprﬁdinylsulf:t;nyl)methyl]pﬂéh&l]methyl]-4-hydroxy-
coumﬁn;
3-[cyclopropyl[3-{(1-methyl-4-imidazolylsulfonyl)methyllphenyl] methyll-4-
hydroxy-coumarin; :
3-[cyclopropyl[3-{(5-cyano-2-pyridinylsulfonyl )methyllphenyllmethyl]-4-
hydroxy-coumarin;
3-[cyclopropyl[8-[(2-benzimidazolylsulfonyl)methyllphenyllmethyl]-4-hydroxy-
coumarin;
38-[cyclopropyl[3-[(2-quinolinylsulfonyl)methyl]phenyllmethyl}-4-hydroxy-
coumarin;
N-(3-{Cyclopropyl-[7-(2-(2-(2-methoxyethoxy)-ethoxy)ethoxy)-4-
hydroxycoumarin-3-yl}-methyl}-phenyl)-1-methyl-1H-imidazole-4-sulfonamide;
N-(3-{Cyclopropyl-{7-methoxy-4-hydroxycoumarin-3-yll-methyl}-phenyl)- 1-
methyl-1H-imidazole-4-sulfonamide;
N-(3-{Cyclopropyl-[7-(2-(2-(2-methoxyethoxy)-ethoxy)ethoxy)-4-
hydroxycoumarin-3-yl}-methyl}-phenyl)-8-quinolinesulfonamide;
N-(3-{Cyclopropyl-[7-(2-(2-(2-methoxyethoxy)-ethoxy)ethoxy)-4-
hydroxycoumarin-3-yl]-methyl}-phenyl)-2-pyridinesulfonamide; _
N-(8-{Cyclopropyl-[4-hydroxycoumarin-3-yl}-methyl}-phenyl)-2-
pyridinesulfonamide;
N-(3-{Cyclopropyl-{4-hydroxycoumarin-3-yl}-methyl}-phenyl)-4-cyano-2-
pyridinesulfonamide;
N-(3-{Cyclopropyl-{4-hydroxycoumarin-3-yl}-methyl}-phenyl)-2-
guinolinesulfonamide;
N-(8-{Cyclopropyl-{4-hydroxycoumarin-3-yl]-methyl}-phenyl)-2-
hydroxybenzenesulfonamide;
N-(3-{Cyclopropyl-{4-hydroxycoumarin-3-yl}-methyl}-phenyl)-2-
pyrazolesulfonamide;
N-(3-{Cyclopropyl-{4-hydroxycoumarin-3-yi]-methyl}-phenyl)-2-
quinazolinesulfonamide;
N-(3-(Cyclopropyl-[4-hydroxycoumarin-3-yl]-methyl}-phenyl)-7H-purine-6-
sulfonamide;
N~(38-{Cyclopropyl-[4-hydroxycoumarin-3-yll-methyl}-phenyl)- 1H-imidazole-2-
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N-(3-{Cyclopropyl- [4-hydroxycoumann-3-y1]-methy1}-phenyl)-benzun1dazole-2-

s'ulfonamide;

sulfonamide;
N-(8- {Cyclopropyl-[4-hydroxycoumann-3-yl]-methyl}-phenyl)-th1azole—4-

. sulfonamide;

N-(3-[Cyclopropyl-[4-hydroxycoumann-3-yl]-methyl)-phenyl)-4-ethoxycarbony1-
1H-imidazole-2-sulfaonamide; '

N-(3- (Cyclopropyl-[4-hydroxycoumarm-3-yl]—methyl}-phenyl)-3-hydroxy
pyridinesulfonamide;

5-cyano-N-[3-(1- cyclopropylmethylphenyl)-4-hydroxyooumann]-N-methyl-2-
pyridinesulfonamide;

N-[3-(1’-cyclopropylmethylphenyl)-4-hydroxycoummn]-N-methyl-2-
qumolmesulfonamlde,

N-[3-(P’ clopropylmethylphenyl)—4-hydroxycoumar1n]-N-methyl-2-
imidazolesulfonamide;

N-[8-(1- cyclopropylmethylphenyl)-4-hydroxycoumar1n]—N—methyl-2-
pyrimidinesulfonamide;

N-[3-(1’-cyclopropylmethylphenyl)-4-_'hydroxycoumé.rin]—N—methyl—2-
benzimidazolesulfonamide;

N-[3-(1’-cyclopropylmethylphenyl)-4-hydroxycoumar1n]-N-methyl—2-
quinazolinesulfonamide; '

N-{3(1cyclopropylmethylphenyl)-4-hydroxycoumarin}-N-methyl-6-
purinesulfonamide;

N-[3-(1"- cyclopropylmethylphenyl)-4-hydroxycoumann]-N-methyl-4-
thiazolesulfonamide; and

N-[3-(1’-cyclopropylmethylphenyl)-4-hydroxycoumann]-N-methy1-2-
pyridinesulfonamide.

16. The compound of claim 1 wherein the saltis a bis-arginine, bis-sodium,-bis- |
potassium or bis-calcium salt provided that the compound contains -NHSO,-, -SOgH, |
-CONH-, -OH, or -COOH. |

17.  The compound of claim 16 wherein the salt is a bis-sodium salt.

18.  The compound of claim 9 wherein the salt is a bis-arginine, bis-sodium, bis-
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19.  The compound of claim 18 wherein the salt is a bis-sodium salt.

2 The compound of claim 1 of the formula VI

OH
R
~ : VI
Re 700
Rs
wherein R, is
a) H4C-CH,-,
b) HgC-(CHy)y-,
c) cyclopropyl-(CHo)o-,
d) F-phenyl-(CH,)o-,
e) het-SO,NH-phenyl-,
f (HgC)oHC-CH,,
g phenyl-(CH,),-, or
h) F 30-(CH2)2';
wherein Ry is the moiety of formula X
£
Ry X

wherein Rg is
a)  HyC-CH,,
b)  HyC-(CHy)g
c) cyclopropyl-(CHy)y-,
d) F-phenyl-(CH,)o-,
e) het-SO,NH-phenyl,
f (HgC)oHC-CH,,
g phenyl-(CHy)o-, or
h)  FgC«(CHyg;
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wherein R, is

a) HyC-CH,-,

. b) t-butyl, or

c) cyclopropyl
w.. 'rein Rg is

a) -NHSOgy-het, or

b)  -NHSO,-phenyl substituted by one (1) Ry;;
wherein het is the following, substituted by zero (0) or one (1) Ry,

a) imidazol-4-yl,

b) 2-pyridinyl, or

¢) quinolin-8-yl;

wherein Ryq is,

a) -CHg,

b) -CN,

c) -CFg,

d) -NH,, or

e) -C(0)-NH,;
wherein R, is CN.

21. The compound of claim 20 selected from the group consisting of: -
N-[3-(1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-(4-fluorophenyl)ethyl)-2H-
pyran-3-yl)propyliphenyl]-1-methyl- 1H-imidazole-4-sulfonamide;
N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-(4-fluorophenyl)ethyl)-2H-
pyran-3-yl)propyl}phenyl}-5-cyanopyridine-2-sulfonamide;
N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-(4-fluorophenyl)ethyl)-2H-
pyran-3-y})-2,2-dimethylpropyllphenyl]-1-methyl-1H-imidazole-4-sulfonamide;
N-[{3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-(4-fluorophenyl)ethyl)-2H-
pyran-8-yl)-2,2-dimethylpropyl}iphenyl]-5-cyanopyridine-2-sulfonamide;
~ N-[3-(1-[6,6-Bis-(2-cyclopropyl-ethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-3-
yl]propyl)phenyl]—l-methyl- 1H-1m1dazole-4-su1fonam1de,
N-[3-(1-[6,6-Bis-(2-cyclopropyl-ethyl)-5, 6-d1hydro-4-hydroxy-2-oxo-2H-pyran-3—
yllpropyl)phenyl}-5-cyano-2-pyridinesulfonamide;
N-[3-{1-(4-Hydroxy-5,6-dihydro-2-ox0-6-(2-(4-fluorophenyl)ethyl)-6-propyl-2H-
pyran-3-yl)propyliphenyl])-1-methyl- 1H-imidazole-4-sulfonamide;
N-[3-{1-(4-Hydroxy-5,6-dihydro-2-oxo-6-(2-(4-ﬂuoropheﬁyl)ethyl)-6-propyl-2H-
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pyran-3-yl)propyl}phenyl}-5-cyanopyridine-2-sulfonamide;

N-[3-{1-(4-Hydroxy-5,6-dihydro-2-ox0-6-(2-(4-fluorophenyl)ethyl)-6-propyl-2H-
pyran-8-yl)-2,2-dimethylpropyliphenyl]}-1-methyl-1H-imidazole-4-sulfonamide;

‘ N-(3-[1-(6-Ethyl-5,6-dihydro-4-hydroxy-6-[3-([(1-methyl-1H-imidazol-4-
yhsulfonyllamino)phenyll-2-2H-pyran-3-ylpropyliphenyl)-1-methyl-1H-imidazole-4-
sulfonamide;

5-Cyano-N-(3-[1-(6-[3-([(5-cyano-2-pyridinyl)sulfonyllamino)phenyl]-6-ethyl-
5,8-dihydro-4-hydroxy-2-oxo-2H-pyran-3-yl)propyllphenyl)-2-pyridinesulfonamide;

N-[8-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6-(2-(4-fluorophenyl)ethyl)-6-propyl-2H-
pyran-3-yl)-2,2-dimethylpropyl}phenyl}-5-cyanopyridine-2-sulfonamide;

N-[3-(1-[6,6-Bis-(2-cyclopropyl-ethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-3-
yl]-2,2-dimethyl-propyl)phenyl]l-1-methyl-1H-imidazole-4-sulfonamide,

N-[38-(1-[6,6-Bis-(2-cyclopropyl-ethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-3-
y11-2,2-dimethyl-propyl)phenyl]-5-cyano-2-pyridinesulfonamide, '

5-cyano-N-[38-(R or S)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenethyl)-6-(R or
S)-(3,3,3-trifluoropropyl)-2H-pyran-3-yl}-2,2-dimethylpropyllphenyl}-2-
pyridinesulfonamide,

5-cyano-N-[3-(R)-[1-[5,6-dihydro-4-hydroxy-2-ox0-6-(2-phenethyl)-6-(R)-(3,3,3-
trifluoropropyl)-2H-pyran-3-yll-2,2-dimethylpropyllphenyl]-2-pyridinesulfonamide,
5-cyano-N-[3-(S)-[1-[5,6-dihydro-4-hydroxy-2-ox0-6-(2-phenethyl)-6-(S)-(3,3,3-
trifluoropropyl)-2H-pyran-3-yl]-2,2-dimethylpropyllphenyl]-2-pyridinesulfonamide,
5-cyano-N-[3-(R)-[1-[5,6-dihydro-4-hydroxy-2-oxo0-6-(2-phenethyl)-6-(S)-(3,3,3-
trifluoropropyl)-2H-pyran-3-yl]-2,2-dimethylpropyllphenyl]-2-pyridinesulfonamide,
5-cyano-N-[3-(8)-{1-[5,6-dihydro-4-hydroxy-2-oxo0-6-(2-phenethyl)-6-(R)-(3,3,3-
trifluoropropyl)-2H-pyran-3-yl}-2,2-dimethylpropyllphenyl]-2-pyridinesulfonamide,

N-[3~(R or S)-[1-[5,6-dihydro-4-hydroxy-2-ox0-6-(R or S)-(2-phenethyl)-6-(3,3,3
trifluoropropyl)-2H-pyran-3-yl}-2,2-dimethylpropyllphenyl]-1-methyl-1H-imidazole-4-
sulfonamide,

N-[3-(R)-[1-[5,6-dihydro-4-hydroxy-2-oxo0-6-(R)-(2-phenethyl)-6-(3,3,3-
trifluoropropyl)-2H-pyran-3-yl}-2,2-dimethylpropyliphenyl}-1-methyl-1H-imidazole-4-
sulfonamide,

N-[8-(S)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6-(S)-(2-phenethyl)-6-(3,3,3-
trifluoropropyl)-2H-pyran-3-yl]-2,2-dimethylpropyliphenyl}-1-methyl-1H-imidazole-4-
sulfonamide,

N-[8-(R)-[1-[5,6-dihydro-4-hydroxy-2-oxo0-6-(S)-(2-phenethyl)-6-(3,3,3-
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mﬂuoropropyl)-2H-pyran-3-yl]-2 2-d1methylpropyl]pheny1]-l-methyl- 1H-imidazole-4-

--sulfonamide,

 N-[3«(S)-[1-[5 ,6-dihydro-4-hydroxy-2-ox0-6-(R)-(2-phenethyl)-6-(3,3,3-
trifluoropropyl)-2H-pyran-3-yl]-2,2- d1methy1propyl]phenyl] 1-methyl-1H-imidazole-4-
sulfonamide, -
5-amino-N-[3-(R or S)-{[1-[5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenethyl)-6-(R or
S)-(3,3 3-triﬂuoropropyl)-2H-pyran-3-yl]-2,2-dimethy1propyl]phe’nyl]-2-
pyridinesulfonamide, :
5-amino-N-[3-(R)-[1-[6 6-d1hydro-4-hydroxy -0x0-6-(2-phenethyl)-6-(R)-(3,3,3-
triﬂuoropropyl)-ZH-pyran-s-yl]-z,2-d1methylpropyl]phenyl]-2-pyridinesulfonamide,
- 5-amino-N-[3-(R)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenethyl)-6-(S)(3,3,3-
trifluoropropyl)-2H-pyran-3-yl}-2,2-dimethylpropyliphenyl]-2-pyridinesulfonamide,
5-amino-N-[3-(S)-[1-[5,6-dihydro-4-hydroxy-2-oxo0-6-(2-phenethyl)-6-(R)«(3,3,3-
triﬂuoropropyl)-2H-pyran-3-y1]-2,2-dimethylpropyl]phenyl]-2-pyridinesulfonamide,
5-amino-N-[3-(S)-[1-[5,6-dihydro-4-hydroxy-2-ox0-6-(2-phenethyl)-6-(S)-(3,3,3-
triﬂuoropropyl)-2H-pyran-3-yl]-2,2-dimethylpfopyl]phenyl]-2-pyridinesulfon’amide,
N-[3-(R or S)-[1-[5,6-dihydro-4-hydroxy-2-ox0-6-(2-phenethyl)-[6-(R or S)-
propyll-2H-pyran-3-yl]-2,2-dimethylpropyllphenyl]-2-pyridinesulfonamide,
N-[3-(R)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenethyl)-6-(R)-propyl-2H-
pyran-3-yl]-2,2-dimethylpropyllphenyl}-2-pyridinesulfonamide,
N-[3-(R)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenethyl)-6-(S)-propyl-2H-
pyran-3-yll-2,2-dimethylpropyllphenyl]-2-pyridinesulfonamide,
- N-[3(S)-[1-{5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenethyl)-6-(R)-propyl-2H-
pyran-3-yl]-2,2-dimethylpropyliphenyl]-2-pyridinesulfonamide,
N-[3-(S)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenethyl)-6-(S)-propyl-2H-
pyran-3-yl}-2,2-dimethylpropyllphenyl]-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[8-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl]-propyl]l-phenyl}-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-
dihydro-2H-pyran-8-yl)-propyll-phenyl}-2-pyridinesulfonamide, '
" 5-Trifluoromethyl-N-{3-(R)-[1-{4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl]-propyl]-phenyl]-2-pyﬁdinesﬁlfonamide,
5-Trifluoromethyl-N-[8-(S)-{1-[4-hydroxy-2-axo-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl}-propyll-phenyl])-2-pyridinesulfonamide,
4-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6, 6-d1-n-propy1-5 6-
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dihydro-2H-pyran-3-yl}-propyl}-phenyl}-2-pyridinesulfariamide,
4-Trifluoromethyl-N-[3-(R)-{ 1-{4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yll-propyll-phenyl]-2-pyridinesulfonamide,
4-Trifluoromethyl-N-[3-(S)-[1-{4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yll-propyl]-phenyl]-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-
dihydro-2H-pyran-3-yl}-2,2-dimethylpropyll-phenyl]-2-pyridinesulfonamide,
" 5-Trifluoromethyl-N-[8-(R)-[1-{4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl}-2,2-dimethylpropyl])-phenyljl-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[8-(S)-[1-[4-hydroxy-2-ox0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl1}-2,2-dimethylpropyl]l-phenylll-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-phenethyl-5,6-
dihydro-2H-pyran-3-yl]-propyl}-phenyl]-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[3-(R)-[1-{4-hydroxy-2-0x0-6,6-di-phenethyl-5,6-dihydro-
2H-pyran-8-yll-propyl]-phenyl}-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[3-(S)-[1-{4-hydroxy-2-0x0-6,6-di-phenethyl-5,6-dihydro-
2H-pyran-3-yl}-propyl}-phenyl]-2-pyridinesulfonamide,
4-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-phenethyl-5,6-
dihydro-2H-pyran-3-yl]-propyl])-phenyl}-2-pyridinesulfonamide, .
4-Trifluoromethyl-N-[3-(R)-{1-[4-hydroxy-2-ox0-6,6-di-phenethyl-5,6-dihydro-
2H-pyran-3-yl]-propyll-phenyl]-2-pyridinesulfonamide,
4-Trifluoromethyl-N-[3-(8)-[1-[4-hydroxy-2-0x0-6,6-di-phenethyl-5,6-dihydro-
2H-pyran-3-yl}-propyll-phenyl}-2-pyridinesulfonamide,
4-Trifluoromethyl-N-[3-(R or S)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-
dihydro-2H-pyran-3-yl]-2,2-dimethylpropyl]-phenyl]-2-pyridinesulfonamide,
4-Trifluoromethyl-N-[3-(R)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl]-2,2-dimethylpropyll-phenyl]-2-pyridinesulfonamide,
4-Trifluoromethyl-N-[3(S)-[1-[4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl}-2,2-dimethylpropyll-phenyl]-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[3-{1-[5,6-dihydro-4-hydroxy-2-ox0-6-(2-phenethyl)-6-n-
propyl-2H-pyran-3-yl}-2,2-dimethylpropyl]-phenyl]-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[8(R or S)-[1-[5,6-dihydro-4-hydroxy-2-0x0-8(R or S)-(2-

‘phenethyl)-6(R or S)-n-propyl-2H-pyran-38-yl}-2,2-dimethylpropyl}-phenyl}-2-

pyridinesulfonamide,
5-Trifluoromethyl-N-[3(R)-[1-[5,6-dihydro-4-hydroxy-2-0xo-6(R)-(2-phenethyl)-
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6(R)-n-propyl-2H-pyran-3-y_l]-2,2-dimethylpi'opyl]-phenyl]-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[3(R)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenethyl)-
6(S)-n-propyl-2H-pyran-3-yl}-2,2-dimethylpropyl]-phenyl]-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[3(8)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6(R)-(2-phenethyl)-
6(R)-n-propyl-2H-pyran-3-y1]-2,2-dimethylpropyl]-phenyl]-2-pyridinesﬁlfonamide,
5-Trifluoromethyl-N-[3(S)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenethyl)-
6(S)-n-propyl-2H-pyran-8-yl}-2,2-dimethylpropyll-phenyl}-2-pyridinesulfonamide,
4-Trifluoromethyl-N-[3(R or S)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6(R or S)-(2-
;Shenethyl)-G(R or S)-n-propyl-2H-pyran-3-yl}-2,2-dimethylpropyl}-phenyl]-2-

. pyridinesulfonamide, :

4-Trifluoromethyl-N-[3(R)-1-{5,6-dihydro-4-hydroxy-2-6x0-6(R)-(2-phenethyl)-
6(R)-n-propyl-2H-pyran-3-yl)-2,2-dimethylpropyl]}-phenyl]-2-pyridinesulfonamide,
4-Trifluoromethyl-N-[8(R)-{1{5,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenethyl)-
6(S)-h-propyl-2H-pyran-3-yl]-2,2-dimethylpropyl]—phenyl]-2-p&ridinesu.lfdnamide,
4-Trifluoromethyl-N-[3(S)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6(R)-(2-phenethyl)-
6(R)-n-propyl-2H-pyran-3-yl}-2,2-dimethylpropyl}-phenyl}-2-pyridinesulfonamide,
4-Trifluoromethyl-N-[3(S)-{1-[5,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenethyl)-
6(S)-n-propyl-2H-pyran-8-yl]-2,2-dimethylpropyl}-phenyl]-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[3(R or S)-[1-[5,8-dihydro-4-hydroxy-2-oxo-6(R or S)-(2-
phenethyl)-6(R or S)-n-propy!-2H-pyran-3-yl}-propyl}-phenyl}-2-pyridine sulfonamide,
5-Trifluoromethyl-N-[3(R)-[1-[5,6-dihydro-4-hydroxy-2-0xo-6(R)-(2-phenethyl)-
6(R)-n-propyl-2H-pyran-8-yl}-propyl)-phenyl}-2-pyridinesulfonamide,
5-Trifluoromethyl-N-{3(R)-{1-{5,6-dihydro-4-hydroxy-2-oxo-6(S)-(2-phenethyl)-
6(8)-n-propyl-2H-pyran-3-yi}-propyl}-phenyl]-2-pyridinesulfonamide,
5-Trifluoromethyl-N-[3(S)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6(R)-(2-phenethyl)-
6(R)-n-propyl-2H-pyran-3-yl]-propyl]-phenyl]-2-pyridineulfonamide,
5-Trifluoromethyl-N-[3(8)-{1-[5,6-dihydro-4-hydroxy-2-0%0-6(S)-(2-phenethyl)-
6(8)-n-propyl-2H-pyran-3-yll-propyll-phenyl}-2-pyridinesulfonamide,

5-Amino-N-[8-(1-[5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenylethyl)-6-propyl-2H-
pyran-3-yl]-2,2-dimethylpropyl)phenyl]-2-pyridinesulfonamide,

5-Cyano-N-[3(R or S)-(1-[5,6-dihydro-4-hydroxy-2-axo-6(R or S)-(2-
phenylethyl)-6-propyl-2H-pyran-3-yl]-2,2-dimethylpropyl)phenyl]-2-pyridine-
sulfonamide, | '

5-Cyano-N-[3(R)-(1-[5,6-dihydro-4-hydroxy-2-0xo-6(R)-(2-phenylethyl)-6-propyl-
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2H-pyran-3-yl]-2,2-dimethylpropyl)phenyl]-2-pyridineifiiﬂbnamide,
5-Cyano-N-{3(R)-(1-[5,6-dihydro-4-hydroxy-2-oxo0-6(S)-(2-phenylethyl)-6-propyl-
2H-pyran-8-yl}-2,2-dimethyipropyl)phenyl}-2-pyridinesulfonamide,
5-Cyano-N-[3(5)-(1-{5,6-dihydro-4-hydroxy-2-oxo-6(R)-(2-phenylethyl)-6-propyl-
2H-pyran-3-yl}-2,2-dimethylpropyl)phenyl}-2-pyridinesulfonamide,
5-Cyano-N-[3(S)-(1-{5,6-dihydro-4-hydroxy-2-ox0-6(S)-(2-phenylethyl)-6-propyl-
2H-pyran-3-yl}-2,2-dimethylpropyl)phenyl]-2-pyridinesulfonamide,
5-Cyano-N-[3-(1-[5,6-dihydro-6, 6-dusobutyl-4-hydroxy-2-oxo-2H—pyran-3-
yllpropyl)phenyl}-2-pyridinesulfonamide,

N-[8-(1-[5,6-Dihydro-6,6-diisobutyl-4-hydroxy-2-oxo-2H-pyran-3-yl]-2,2-
dimethylpropyl)phenyl]-1-methyl-1H-imidazole-4-sulfonamide,

5-Cyano-N-[3-(1-[5,6-dihydro-6,6-diisobutyl-4-hydroxy-2-oxo-2H-pyran-3-yl}-
2,2-dimethylpropyl)phenyl}-2-pyridinesulfonamide,

N-[3(R or S)-[1-(5,6-Dihydro-4-hydroxy-2-0x0-6(R or S)-[2-phenylethyl}-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyllphenyl]-1-methyl-1H-imidazole-4-
sulfonamide,

N-[3(R)-[1-(5,6-Dihydro-4-hydroxy-2-oxo-6(R)-[2-phenylethyl]-6-propyl-2H-
pyran-3-yl)-2,2-dimethylpropyllphenyl]-1-methyl-1H-imidazole-4-sulfonamide,

N-[3(R)-[1-(5,6-Dihydro-4-hydroxy-2-0x0-6(S)-[2-phenylethyl}-6-propyl-2H-
pyran-3-yl)-2,2-dimethylpropyljphenyl])-1-methyl-1H-imidazole-4-sulfonamide,

N-[3(8)-{1-(5,6-Dihydro-4-hydroxy-2-oxo-6(R)-{2-phenylethyl]-6-propyl-2H-
pyran-3-yl)-2,2-dimethylpropyllphenyl]-1-methyl-1H-imidazole-4-sulfonamide,

N-[3(8)-[1-(6,6-Dihydro-4-hydroxy-2-oxo-6(S)-[2-phenylethyl]-6-propyl-2H-
pyran-3-yl)-2,2-dimethylpropyllphenyl]-1-methyl-1H-imidazole-4-sulfonamide,

5-Cyano-N-[3-(1-[5,6-dihydro-4-hydroxy-2-0x0-6-(2-phenylethyl)-6-propyl-2H-
pyran-3-yljcyclopropylmethyl)phenyl]-2-pyridinesulfonamide,

5-Amino-N-[3(R or S)-(1-[5,6-dihydro-4-hydroxy-2-oxo-6(R or S)-(2-
phenylethyl)-6-propyl-2H-pyran-3-yl]-2,2-dimethylpropyl)phenyl]-2-pyridine-
sulfonamide,

5-Amino-N-[3(R)-(1-[5,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenylethyl)-6-
propyl-2H-pyran-38-yl]-2,2-dimethylpropyl)phenyl}-2-pyridinesulfonamide,

5-Amino-N-[3(S)-(1-[5,6-dihydro-4-hydroxy-2-oxo-6(R)-(2-phenylethyl)-6-
propyl-2H-pyran-3-yl]-2,2-dimethylpropyl)phenyl]-2-pyridinesulfonamide,

5-Amino-N-[3(8)-(1-[5,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenylethyl)-6-propyl-
2H-pyran-3-yl}-2,2-dimethylpropyl)phenyl}-2-pyridinesulfonamide,
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5-Amino-N-[3(R)-(1-[5,6-dihydro-4-hydroxy-2-ox0-6(R)-(2-phenylethyl)-6-
propyl-2H-pyran-3-yl}-2, 2-dimethy1propyl)phenyl]-2-pyridinesuifonamde,
5-Amino-N-[3(R or S)-(1-[5 6-dxhydro-4-hydroxy-2-oxo-6(R or 8)-(2-
phenylethyl)-G—propyl-2H-pyran-3-y1]propyl)phenyl]—2-pyndmesulfonamde,
5-Amino-N-[3(R)-(1-[5 6—d1hydro-4-hydroxy-2-oxo-6(R)-(2-pheny1ethyl)-6-
propyl-2H-pyran-3-yl]propyl)phenyl]-2-pyndmesu1fonam1d’e
5-Amino-N-[3(R)-(1-[6 6-d1hydro-4-hygi_r_ox_y oxo-6(S)-(2-phenylethyl)-6-
propy1-2H-pyran-3-yl]propyl)phenyl]-2-pyridine§ulfonam1de, '
5-Amino-N-[3(S)-(1-[5 6-d1hydro-4-hydroxy—2-oxo-6(R)-(2—phenylethyl)-6-
propyl-2H-pyran-3-yl]propyl)phenyl]-2-pynd1nesu1fonam1de,
5-Amino-N-[3(S)-(1-{5,6-dihydro-4-hydraoxy-2-0x0-6(S)-(2-phenylethyl)-6-
propyl-2H-pyran-3-yl]ptopyl)phenyl]-2-pyridine'sulfonamide, .
5-Amino-N-[3(R or S)-(1-[6(R or S)-(2-{4-fluorophenyllethyl)-5,6-dihydro-4-
hydroxy-2-oxo-6-propyl-2H-pyran-3-yl}-2, 2-dunethylpropy1)phenyl]—2—pyndme—
sulfonamide,
5-Amino-N-{3(R)-( 1-[6(R)-(2-[4-ﬂuorophenyl]ethyl)-5 6-dihydro-4-hydroxy-2-
oxo-6-propyl-2H-pyran-3-y1]-2,2-d1methy1propy1)phenyl]-2-pyndmesulfonaxmde,
5-Amino-N-[3(R)-(1-[6(S)-(2-[4-flucrophenyllethyl)-5,6-dihydro-4-hydroxy-2-
oxo-6-propy1-2H-pyran_-3-yl]-2,2-dimethylpropyl)phenyl]42-pyﬁdinesulfonamide,
5-Amino-N-[3(S)-(1-[6(R)«(2-[4-fluorophenyl]ethyl)-5,6-dihydro-4-hydroxy-2-
o0x0-6-propyl-2H-pyran-3-yl]-2,2-dimethylpropyl)phenyl]-2-pyridinesulfonamide,
5-Amino-N-[3(S)-(1-[6(S)-(2-{4-flucrophenyllethyl)-5,6-dihydro-4-hydroxy-2-
0x0-6-propyl-2H-pyran-3-yl}-2,2-dimethylpropyl)phenyl)-2-pyridinesulfonamide,
N-[3(R or 8)-(1-[5,6-Dihydro-6,6-dipropyl-4-hydroxy-2-oxo-2H-pyran-3-yl]-2,2-
dimethylpropyl)phenyl]-1-methyl- 1H-imidazole-4-sulfonamide,
N-[3(R)-(1-{5,6-Dihydro-6,6-dipropyl-4-hydroxy-2-oxo-2H-pyran-3-yl]-2,2-
dimethylpropyl)phenyl}l-methyl-1H-imidazoie-4-su1fonamide,
N-[3(S)-(1-[5,6-Dihydro-6,6-dipropyl-4-hydroxy-2-ozo-2H-pyran-3-yl}-2,2-
dimethylpropyl)phenyl}-1-methyl-1H-imidazole-4-sulfonamide, :
5-Amino-N-[3(R or §)-(1-[5,6-dihydro-6,6-dipropyl-4-hydroxy-2-oxo-2H-pyran-
8-yl}-2,2-dimethylpropyl)phenyll-2-pyridinesulfonamide, '
5- Amno—N-[3(R)-( 1[5 6-d1hydro-6 6-d1propyl-4—hydroxy—2voxo-2H-pyran-3-yl]-
2,2-dimethylpropyl)phenyl]-2-pyndmesulfonamlde,
5-Amino-N-{3(S)-( 1-[5,6-dihydro-6,6-dipropyl-4-hydroxy-2-oxo-2H-pyran-3-yl]-
2,2-dimethylpropyl)phenyl]}-2-pyridinesulfonamide,

-438-



PR RN R T e
* c L M S * .

10

15

20

25

30

35

5-Cyano-N-[8(R 6F 5)-(1-{5,6-dihydro-6,6-dipropy]-4-hydroxy-2-oxo-2H-pyran-3-
y11-2,2-dimethylpropyl)phenyl}-2-pyridinesulfonamide, .. .,
. 5-Cyano-N-[3(R)-(1-{5,6-dihydro-6 6-d1propy1-4-hydroxy-2-oxo—2H-pyran-3-y1]-
2, 2-dimethylpropyl)phenyl)-2-pyridinesulfonamide,
5-Cyano-N-[3(S)-(1-[5,6-dihydro-6,6-dipropyl-4-hydroxy-2-oxo-2H-pyran-3-yl}-
2,2-dimethylpropyl)phenyll-2-pyridinesulfonamide,
N-[3(R or S)-(1-[6,6-Bis(2-phenylethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-
3-yllpropyl)phenyl]-1-methyl-1H-imidazole-4-sulfonamide,
N-[3(R)-(1-[6,6-Bis(2-phenylethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-3-
ylipropyl)phenyl}-1-methyl-1H-imidazole-4-sulfonamide,
N-[38(S)-(1-[6,6-Bis(2-phenylethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-3- |
yilpropyl)phenyl}-1-methyl-1H-imidazole-4-sulfonamide,
N-[3(R or S)-(1-[6,6-Bis(2-phenylethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-
3-ylJpropyl)phenyl]-5-cyano-2-pyridinesulfonamide,
N-[3(R)-(1-[6,6-Bis(2-phenyl-ethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-3-
ylipropyl)phenyl}-5-cyano-2-pyridinesulfonamide,
N-{3(S)-(1-[6,6-Bis(2-phenyl-ethyl)-5,6-dihydro-4-hydroxy-2-oxo-2H-pyran-3-
yllpropyl)phenyll-5-cyano-2-pyridinesulfonamide,
N-{3-{1-(4-Hydroxy-5,6-dihydro-2-oxo-6-(2-(4-fluorophenyl)ethyl)-6-propyl-2H-
pyran-3-yl)-2,2-dimethylpropyllphenyl]-4-cyanobenzenesulfonamide,
N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6-(2-(4-fluorophenyl)ethyl)-6-propyl-2H-
pyran-3-y1)-2,2-dimethylpropyliphenyl]-8-quinolinesulfonamide,
N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-phenylethyl)-2H-pyran-3-
yl)propyliphenyl}-1-methyl-1H-imidazole-4-sulfonamide,
N-[3-{1-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-bis(2-phenylethyl)-2H-pyran-3-
yl)propyliphenyl]-5-cyanopyridine-2-sulfonamide,
N-[3-{1-(4-Hydroxy-5,6-dihydro-2-0x0-6-(2-(4-fluorophenyl)ethyl)-6-propyl-2H-
pyran-3-ylpropyl}phenyl]-5-carbamoylpyridine-2-sulfonamide,
N-[3-{1-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-bis(2-(4-fluorophenyl)ethyl)-2H-
pyran-3-yl)propyl}phenyl]-5-carbamoy1pyridin&2—su1fonamide,
N-[3-{1-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-dipropyl-2H-pyran-3-
y))propyl}phenyl]-5-carbamoylpyridine-2-sulfonamide,
N-[8-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(R or S)-phenethyl-6-propyl-2H-
pyran-3-yl)propyliphenyl]-5-cyanopyridine-2-sulfonamide,
N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R)-phenethyl-6-propyl-2H-pyran-3-
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yl)propyl}phenyl]-5-cyan0pyridine—2-sulfon:a:1:ni:de,

N-[3-{1(R)-(4-Hydroxy-5, 6-dihydro'-246xo-6(S)-phenethyl~6-propyl-2H-pyran-3-
yhpropyllphenyl]-5-cyanopyridine-2-sulfonamide,

N-[3-{1(S)-(4-Hydroxy-5, 6-d1hydro-2-oxo-G(R)-phenethyl-G-propyl-2H-pyran-3-
yl)propyl}phenyll-5-cyanopyndme-2-sulfonam1de,

N-[3-{1(S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S)-phenethyl-6-propyl-2H-pyran-3-
yl)propyl}phenyl]-5-cyanopyridine-2-sulfgnamide,

N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(R or S)-phenethyl-6-propyl-2H-
pyran-3-y1)propyl}phenyl]‘-l-methyl-1H-imidazole-443ulfonamide,

N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R)-phenethyl-6-propyl-2H-pyran-3-
yl)propyliphenyl]-1-methyl-1H-imidazole-4-sulfonamide, - -

N-[8-{1(R)<(4-Hydroxy-5,6-dihydro-2-0x0-6(S)-phenethyl-6-propyl-2H-pyran-3-
yhpropyliphenyl}-1-methyl-1H-imidazole-4-sulfonamide,

N-[8-{1(S)-(4-Hydroxy-5, 6-d1hydro-2-oxo-6(R)-phenethyl—6-propyl-2H-pyran-3-
yl)propyl}phenyl]-1-methyl- 1H-imidazole-4-sulfonamide,

N-[3-{1(S)-(4-Hydroxy-5, 6-d1hydro-2-oxo-6(S)—phenethyl-6-propyl-2H-pyran-3-
yl)propyliphenyl]-1-methyl-1H-imidazole-4-sulfonamide,

N-[3-{1-(4-Hydroxy-5,6-dihydro-2-o0x0-6,6-bis(2-phenylethyl)-2H-pyran-3-yl)-
2,2-dimethylpropyliphenyl])-1-methyl-1H-imidazole-4-sulfonamide,

N-[3-{1-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-bis(2-phenylethyl)-2H-pyran-3-yl)-
2,2-dimethylpropyl}pheﬁyl]-5-cyanopyﬁdine-2—sulfonamide,

N-[3-{{R or S)(4-Hydroxy-5,6-dihydro-2-0x0-6(R or S)-(2-(4-
ﬂuorophenyl)ethyl)-6-propyl-2H-pyran-3-yl)-2 2-d1methylpropyl}phenyl]-5-
cyanopyridine-2-sulfonamide,

N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R)-(2-(4-flucrophenyl)ethyl)-6-
propyl-2I-_I-pyran-3-yl_)-2,_2-dimethylpropyl}phenyl]-5-cyanopyridi’ne-2-sulfonamide,

N-{3-(1(R)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S)-(2-(4-flucrophenyl)ethy)-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyl)phenyl]-5-cyanopyridine-2-su1fonamide,

N-{3-{1(S)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R)-(2-(4-fluorophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyl}phenyl]-5-cyanopyridine-2-sulfonamide,

N-[8-{1(S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S)-(2-(4-flucrophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyl}phenyl]-6-cyanopyridine-2-sulfonamide,

N-[3-{1(R or S)-(4-Hydroxy-5, 6-d1hydro-2-oxo-6(R or S)-(2-(4- '
ﬂuorophenyl)ethyl)-6-propy1-2H-pyran-3-y1)-2,2-d1methy1propyl}phenyl]-l-methyl- 1H-
imidazole-4-sulfonamide, '
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N-[3-(1(R)-(4-Hydroxy-5,6-dihydro-2-ox0-6(R)-(2-(4-flucrophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyliphenyl]-1-méthyl-1H-imidazole-4-
sulfonamide,

N-{3-{1(R)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S)-(2-(4-fluorophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyl}phenyl]l-1-methyl-1H-imidazole-4-
sulfonamide, ‘

N-[3-{1(S)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R)-(2-(4-fluorophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)-2,2-dimethylpropyliphenyl}-1-methyl- 1H-imidazole-4-
sulfonamide, ‘ :

N-[3-{1(S)-(4-Hydroxy-5,6-dihydro-2-ox0-6(S)-(2-(4-fluorophenyl)ethyl)-6-
propyl-2H-pyran-3-y1)-2,2-dimethylpropyllphenyl}-1-methyl-1H-imidazole-4-
sulfonamide,

N-[8-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-bis(2-phenylethyl)-2H-pyran-
8-y1)-2,2-dimethylpropyl}phenyll-5-aminopyridine-2-sulfonamide,

N-{3-{1(R)-(4-Hydroxy-5,6-dihydro-2-oxo0-6,6-bis(2-phenylethyl)-2H-pyran-3-yl)-
2,2-dimethylpropyl)phenyl]-5-aminopyridine-2-sulfonamide,

N-[8-{1(S)-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-phenylethyl)-2H-pyran-3-yl)-
2,2-dimethylpropyliphenyl}-5-aminopyridine-2-sulfonamide,

N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-bis(2-phenylethyl)-2H-pyran-
3-y1)-2,2-dimethylpropyliphenyl]-1-methyl-1H-imidazole-4-sulfonamide,

N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-phenylethyl)-2H-pyran-3-yl)-
2,2-dimethylpropyliphenyl]-1-methyl-1H-imidazole-4-sulfonamide,

N-[3-{1(S)-(4-Hydroxy-5,6-dihydro-2-ox0-6,6-bis(2-phenylethyl)-2H-pyran-3-yl)-
2,2-dimethylpropyliphenyl}-1-methyl-1H-imidazole-4-sulfonamide,

N-{8-{1(R or S){4-Hydroxy-5,6-dihydro-2-ox0-6,6-bis(2-phenylethyl)-2H-pyran-
38-y1)-2,2-dimethylpropyl}phenyl}-5-cyanopyridine-2-sulfonamide,

N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-0x0-6,6-bis(2-phenylethyl)-2H-pyran-3-yl)-
2,2-dimethylpropyl}phenyl)-5-cyanopyridine-2-sulfonamide,

N-[3-{1(S)-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-bis(2-phenylethyl)-2H-pyran-3-yl)-
2,2-dimethylpropyliphenyl)-5-cyanopyridine-2-sulfonamide,

N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-ox0-6,6-dipropyl-2H-pyran-3-yl)-
propyljphenyl]-5-cyanopyridine-2-sulfonamide,

N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-dipropyl-2H-pyran-3-yl)-
propyl}phenyl]-5-cyanopyridihe-2-su1fonamide,

N-[8-{1(S)-(4-Hydroxy-5,6-dihydro-2-ox0-6,6-dipropyl-2H-pyran-3-yl)-
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propyl]phenyl]-5-cyanopyr1dme-2-su1fonam.1de,

N-[3-{1(R or S)-(4-Hydroxy-5 6-d1hydro-2-oxo-6 6-d1propyl-2H-pyran-3-yl)—
propyl}phenyl]-5-am1nopynd1ne-2-su1fonam1de,

N-[3-{1(R)-(4-Hydroxy-5, 6-d1hydro-2-oxo-6 6-d1propy1-2H-pyran-3-yl)—

5 propyl}phenyl]-5-ammopyndme—2-sulfonam1de,

N-[3-{1(S)-(4-Hydroxy-5, 6-d1hydro-2-oxo-6 6-dipropyl-2H-pyran-3-yl)-
propyl]phenyl]—ﬁ-ammopyndme-Z—sulfonamlde,

N-[3-{1(R or S)-(4-Hydroxy-5, 6-d1hydro—2-oxo-6(R or S)-(2-(4-
fluorophenyl)ethyl)-6-propyl-2H-pyran-3-yl)propyl}phenyl])-5-cyanopyridine-2-

10 sulfonamide, :

N-[3-{1(R)-(4-Hydroxy-5, 6-d1hydro-2-oxo-6(R)-(2-(4-ﬂuorophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)propyl)phenyl]-5-cyanopyndme-2—su1fonam1de,

| N-[3-{1(8)-(4-Hydroxy-5,6-dihydro-2-0x0-8(R)-(2-(4-flucrophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)propyl}phenyl}-5-cyanopyridine-2-sulfonamide,

15 N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S)-(2-(4-fluorophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)propyl}phenyl]-5-cyanopyridine-2-_ulfonamide,

N-[3-{1(S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S)-(2-(4-flucrophenylethy))-6-
propyl-2H-pyran-3-yl)propyllphenyl]-5-cyanopyridine-2-sulfonamide,
N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0x0-6(R or S)-(2-(4-

20 ﬂuorophenyl)emyl)-&propyl&H-pyran-s-yl)propyl}phenyl]-l-methyl-1H-1m1dazole-4-

sulfonamde, -
N-[3- 1(R)-(4-Hydroxy-5 6-d:hydro-2-oxo-6(R)-(2-(4-ﬂuorophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)propyl}phenyl]-1-methyl_-1H-1m1dazole—4-su1fonam1de,
N-[3-l1(S)-(4-H_ydroxy-5,6-dihydro-2-oxo-6(S)-(2—'(4~ﬂuoropheny1)ethyl)—6-
25 propyl-2H-pyran-3-yl)propyliphenyl]-1-methyl-1H-imidazole-4-sulfonamide,
N-{3-{1(R)-(4-Hydroxy-5,6-dihydro-2-0x0-6(S)-(2-(4-fluorophenyl)ethy})-6-
propyl-2H-pyran-3-yl)propyliphenyl]-1-methyl-1H-imidazole-4-sulfonamide,
- N-{3-{1(S)(4-Hydroxy-5,6-dihydro-2-oxo-6(R)-(2-(4-fluorophenyl)ethyl)-6-
propyl-2H-pyran-3-ypropyl}phenyl}-1-methyl-1H-imidazole-4-sulfonamide,

30 N-[3-{1(R or S){(4-Hydroxy-5,6-dihydro-2-0x0-6(R or S)-(2-(4-
fluorophenyl)ethyl)-6-propyl-2H-pyran-3-yl)propyl}phenyl]-5-aminopyridine-2-
sulfonamide,

N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-ox0-6(R)-(2-(4-fluorophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)propyl}phenyl}-5-aminopyridine-2-sulfonamide,

35 N-[3-{1(S){4-Hydroxy-5,6-dihydro-2-0x0-6(S)-(2-(4-fluorophenyl)ethyl)-6-
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propyl-2H~pyran-3—yl)pr6;’>yl}phenyl]-5-aminopyridine-‘§«*’éulfonamide,
N-[3-(1(R)-(4~Hydroxy-5,6-dihydro-2-om-6(8)-(27_(4~ﬂuoropheny1)ethyl)-6-
propyl-2H-pyran-3-yl)propyl}phenyl]-5-aminopyridine-2-sulfonamide,
N-[3-{1(S)-(4-Hydroxy-5,6-dihydro-2-ox0-6(R)-(2-(4-flucrophenyl)ethyl)-6-
propyl-2H-pyran-3-yl)propyliphenyl}-5-aminopyridine-2-sulfonamide,
N-{38-{1-(8)-[5,6,-Dihydro-4-hydroxy-2-oxo-6-(2-phenylethyl)-6-propyl-2H-pyran-
3-yllpropyllphenyl]-5-(triflouromethyl)-2-pyridinesulfonamide
(38,6R)-N-{3-(1-{5,6,-dihydro-4-hydroxy-2-oxo-6-(2-phenylethyl)-6-propyl-2H-
pyran-3-yllpropyllphenyl])-5-(triflouromethyl)-2-pyridinesulfonamide
(388)-N-[3-[1-(5,6-Dihydro-4-hydroxy-2-oxo-6,6-dipropyl-2H-pyran-3-
yl)propyllphenyl)-5-(triftucromethyl)-2-pyridinesulfonamide
(3R)-N-[3-[1-(5,6-Dihydro-4-hydroxy-2-oxo-6,6-dipropyl-2H-pyran-3-
yDpropyllphenyi]-5-(triflucromethyl)-2-pyridinesulfonamide |
(3R)-N-{3-{1-(5,6-Dihydro-4-hydroxy-2-oxo-6-propyl-6-phenethyl-2H-pyran-3-
yl)propyl]phenyl]-5-(tziﬂuoromethyl)—2—pyridinesu1fonarhide
(3R,68)-N-[3-[1-(5,6-Dihydro-4-hydroxy-2-oxo0-6-propyl-6-phenethyl-2H-pyran-
3-yl)propyllphenyl}-5-(triflucromethyl)-2-pyridinesulfonamide
(38,65)-N-{3-[1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenylethyl)-6-propyl-2H-
pyran-3-yllpropyllphenyl]-5-(triflouromethyl)-2-pyridinesulfonamide.

22. A compound selected from the group consisting of:
N-{3-{1-(4-Hydroxy-5,6-dihydro-2-ox0-6,6-bis(2-phenylethyl)-2H-pyran-3-

ylmethyljphenyl]-5-cyanopyridine-2-sulfonamide, and
N-[3-(1-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-bis(2-phenylethyl)-2H-pyran-3-

yDmethyllphenyl]l-5-aminopyridine-2-sulfonamide.

23. A compound of the formula XI

(CH,), X

wherein R, is -(CHZ)p-CH(Rg)-(CH,Z)o-Arl;
wherein R, is
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B)  ACHpgcycloalikyl; -+~ 0
wherein Arl is :

a) phenyl substituted by zero (0) or one (1) Rg, or

b) phenyl substituted by -meta-NHSOoAr,;
vherein Ar, is P

a) phenyl substituted by zero (0) or one (_1):R3, or

b)  het; o IR
wherein het is a 5-, 6- or 7-membered saturated or unsaturated ring containing from
one (1) to three (3) heteroatoms selected from the group consisting of nitrogen,
oxygen and sulfur; and including ény bicyclic group in which any of the above
heterocyclic rings is fused to a benzene ring or another heterocycle; substituted by
zero (0) or one (1) Ry; :
wherein Ry is

a) -CN,

b) -F,

c) -OH, or

d) -NO,;
wherein R, is

a) -CH,,

b) -CN,

c) -OH,

d) -C(0)OC,Hg, -

e) -CFyg, or

)  -NHy;

wherein n is zero (0) to eight (8), inclusive;
wherein o is zero (0) to three (3), inclusive;
wherein p is zero (0) to three (8), inclusive;
wherein q is zero (0) to three (3), inclusive; or
a pharmaceutically acceptable salt thereof.

24, The compound of claim 23
wherein R, is -CH(Ry)-Ary;
wherein R, is

a) -CH,-CHg, or



WO 95/30670

10

15

20

25

30

35

LRl B : PCT/US95/05219

I

b) -t-butyl; :
wherein Ar,; is phenyl substituted by -meta-NHSO,Ar,;
wherein Ar, is 2-pyridinyl substituted by one (1) Ry; |
wherein R, is

a) -CN, or

b) -CFg;
wherein n is two (2) to four (4) inclusive.

25. The compound of claim 23 selected from the group consisting of
5-Cyano-N-[3-1-(4a,5,6,7,8,8a-hexahydro-4-hydroxy-2-oxo-2H-1-benzopyran-3-
yl)propyllphenyl]-2-pyridinesulfonamide '
4-Cyano-N-[3-1-(4a,5,6,7,8,8a-hexahydro-4-hydroxy-2-oxo-2H-1-benzopyran-3-
¥Dpropyliphenyll-benzenesulfonamide
5-Cyano-N-[8-[1-(2,4a,5,6,7,8,9,9a-octahydro-4-hydroxy-2-
oxocycloheptalb]pyran-3-yl)propyliphenyl]-2-pyridinesulfonamide, and
5-Cyano-N-[3-[2,2-dimethyl-1-(44,5,6,7,8,9,10,10a-octahydro-4-hydroxy-2-oxo-
2H-cycloocta[b)pyran-3-yl)propyllphenyll-2-pyridinesulfonamide.

26. A process for producing a compound of the formula W-10

ﬁ HsC oH
X,= O N OH O 3
NEM2 w-10
Ri
o™x,

wherein R, is

a) n-propyl, or

b) phenethyl;
which comprises the steps of:

a) treating a compound of the formula W-9

CHg

e}
e N(Bn),
0" X
A W-9

wherein X, is as defined above, with TiCl;
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b) treating the product of sﬁep a) with an amine base; and
c) reacting the product of step b): w1th 4-heptanone or 1-phenyl-3-
hexanone to yield the compound of formula W-10.

27.  The process of claim 26 which further comprises the steps of:
d)  treating the compound of formula W-10 with sodium hydride or

potassium t-butoxide to obtain a compound of formula W-11

wherein R, is

aj " n-propyl, or

b) phenethyl; _

e) hydrogenatiﬁg the ooinpound of formula W-11 to obtain the compound
of formula W-12

e OH CHj |
3
o NH,
W-12
~~0"v0 -
wherein R, is as defined above;

)] treating the compound of formula W-12 with a sulfonyl chloride of
formula D-7
(o]
NP
S
o\
Ry

wherein R, is _

a) 5-trifluoromethyl-2-pyridinyl, or .

b) 5-cyano-2-pyridinyl, in an organic solvent in the presence of an organic
base to obtain a compound of the formula W-13A
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N ¢ NHSOFR,  w-13A

1OO

wherein Rl is as defined above.

28. A process for producing a compound of the formula X-10

XA-

0
o’ ¥
O

a) n-propyl, or
b) phenethyl;
which comprises the steps of:
a) treating a compound of the formula X-9

wherein R1 is

o CHs

Hac’uj:\@"(a")z X-9
0% x

A

wherein X, is as defined above, with TiCl,;

b) treating the product of step a) with an amine base; and

c) reacting the product of step b) with 4-heptanone or 1-phenyl-3-
hexanone to yield the compound of formula X-10.

29.  The process of claim 28 which further comprises the steps of:
d) treating the compound of formula X-10 with sodium hydride or
potassium t-butoxide to obtain a compound of formula X-11

Ho. O ~ChHa

A N(Bn
1O )

R
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a) n-propyl, or
b phenethyl;

e)  hydrogenating the compound of formula X-11 to obtain a compound of
5 formula X-12 '

10

CH
o, H 7 ° NH
e 2 :
' X-12
g, 070 _
wherein R, is as defined above;
f treating the compound of formula X-12 with a sulfonyl chloride of
formula D-7
O
15 i

-\
Cl '
R,

wherein R, is : _
20 a) 5-trifluoromethyl-2-pyridinyl, or

b) 5-cyano-2-pyridinyl, in an organic solvent in the presence of an organic
base to obtain a compound of the formula X-13A

no, OH

25 MN"‘S‘%—W | X-13A
o0~o

R,

wherein R, is as defined above.
30
30. A process for producing a compound of the formula GGG-10

CH

HsC OH O 3
' N(Bn
| R, (Bn),

GGG-10

o
z)'=o
X’

XA=

35

s
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———

wherein R, is €t
~a)  n-propyl, or
b) phenethyl;
which comprises the steps of:

a) treating a compound of the formula GGG-9:

o (CHs
H@%N(sz
07 "Xy GGG-9

wherein X, is as defined above, with TiCl,;
. b) treating the product of step a) with an amine base; and
c) reacting the product of step b) with 4-heptanone or 1-phenyl-3-
hexanone to yield the compound of formula GGG-10.

31.  The process of claim 30 which further comprises the steps of:
d) treating the compound of formula GGG-10 with sodium hydride or
potassium t-butoxide to obtain a compound of formula GGG-11

oH (CMs
N N(Bn),
0”0
R GGG-11
a) n-propyl, or
b) phenethyl;
e) hydrogenating the compound of formula GGG-11 to obtain a compound
of formula GGG-12
OH CHj
X NH,
00
R, GGG-12

wherein R1 is as defined above;
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formula D-7
o
\7°
s
N\
q 5‘-.'-F!4
wherein R, is _
a) triﬂuoromethyl-2-pyridinyl or

b) 5-cyano-2-pyridiny}, in an orgamc solvent in the presence of an orgamc

base to obtain a compound of the formula GGG-13A

wherein Rl is as defined above.

_NHSOz—R,

GGG-13A

PCT/US95/05219

) treating the compc;iu_n:d of forriiﬁla GGG-12 with a sulfonyl chloride of

32. A process for producing a compound of the formula HHH-10

o'U‘N}( H3C OH O -C

? ; %N(Sﬂ)z HHH-10

wherein R, is

a) n-propyl, or

b) phenethyl;
which comprises the steps of:

a) treating a compound of the formula HHH-9

o ¢Cs

Hsc'ul/'\@"“s"’z
o™X,

A
wherein X, is as defined above, with TiCl,;

-450-
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b) treating the product of step a) with an amine base; and
c) reacting the product of step b) with 4-heptanone or 1-phenyl-3-
hexanone to yield the compound of formula HHH-10.

5 33.  The process of claim 32 which further comprises the steps of:
d) treating the compound of formula HHH-10 with sodium hydride or
potassium t-butoxide to obtain a compound of formula HHH-11

on oM

N(Bn)
- 2
10 HeC HHH-11

o Yo
Ri

wherein Ry is
a) n-propyl, or
15 b) phenethyl;
e) hydrogenating the compound of formula HHH-11 to obtain a
compound of formula HHH-12

on ¢
L AN,
20 HiG N HHH-12
o”Yo
R!
wherein R, is as defined above;

f treating the compound of formula HHH-12 with a sulfonyl chloride of
25 formula D-7

0

N
S
N\
Cl R
wherein R, is 4
30 a) §-trifluoromethyl-2-pyridinyl, or

b) 5-cyano-2-pyridinyl, in an organic solvent in the presence of an organic

base to obtain a compound of the formula HHH-13A

OH '/CHg
55 A NHSO,~R,
Hyl
Q° ™0
R

X HHH-13A
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- wherein R, is as defined above.

384. A process for producing a compound of the formula III-10

0 ‘
HsC '
Xy = OJLN}" . 3 OH O CHs
| R _ N(Bn),
: 1
07Xy

10

wherein R, is
a) n-propyl, or
b) phenethyl;
which comprises the steps of:
a) treating a compound of the formula III-9

CHy

o]
HaC%N(B")z
o™X -9

A

wherein X, is as defined above, with TiCl,;

b) treating the product of step a) with an amine base; and

c) reacting the product of step b) with 4-heptanone or 1-phenyl-3-
hexanone to yield the compound of formula ITI-10.

35. The process of claim 34 which further comprises the steps of: .
d) treating the compound of formula ITI-10 with sodium hydride or
potassium t-butoxide to obtain a compound of formula III-11

CHy

N(Bn),
' 11

0" ™0

wherein R, is
a) n-propyl, or
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B —

b) phenethyl;
e) hydrogenating the compound of formula III-11 to obtain a compound of
formula III-12

wherein R, is as defined above;
f treating the compound of formula III-12 with a sulfonyl chloride of

formula D-7

wherein R, is

a) 5-trifluoromethyl-2-pyridinyl, or

b) 5-cyano-2-pyridinyl, in an organic solvent in the presence of an organic
base to obtain a compound of the formula III-13A

he on ¢CHe
A NHSO,~R, -13A
R, o Yo
wherein R, is as defined above.

36. A process for producing a compound of the formula JJJ-10
0
o’u\N}(

N,

)(a-
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wherein R, is
a) °~ n-propyl, or
b) phenethyl;
whlch comprises the steps of:
a) treating a compound of the formula JJJ-9

0 ,/CH’
Hac)m/"m*
0™ "X, . JJJ-9

wherein X, is as defined above, with TiCl,;
b) treating the product of step a) with an amine base; and
. reacting the product of step b) with 4-heptanone or 1-phenyl-8-
hexanone to yield the compound of formula JJJ-10.

37.  The process of claim 36 which further comprises the steps of:
d) treating the compound of formula JJJ-10 with sodium hydride or
potassium t-butoxide to obtain a compound of formula JJJ-11

s

HsC OH - NGEn)
2
g™
0" ~0

Ry

wherein R, is

a) n-propyl, or

b) phenethyl;

e) hydrogenating the compound of formula JJJ-11 to obtain a compound
of formula JJJ-12

CH,
e, [ ",
N Ji-12
R o0 o
wherein R, is as defined above;

f)  treating the compound of formula JJJ-12 with a sulfonyl chloride of
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A

formula D-7

wherein R, is
a) 5-trifluoromethyl-2-pyridinyl, or

b) 5-cyano-2-pyridinyl, in an organic solvent in the presence of an organic

base to obtain a compound of the formula JJJ-13A

CHy

MOy 2 L HsorR
= 2 "4
R, 0 © JUJ-13A

wherein R, is as defined above.

38. The compound of claim 20
wherein R, is
a) H4C-(CH,)y-, or
b) phenyl-(CH,),-;
wherein R, is the moiety of formula X;
wherein Ry is
a) H3C-(CHy)y-, or
b)  phenyl(CHypg~
wherein R, is
a) Hg4C-CHy-, or
b) t-butyl;
wherein Rg is -NHSOg-het;
wherein het is the following, substituted by one (1) Ryo
a) imidazol-4-yl, or
b)  2-pyridinyl;
wherein R, is,
a) -CH,,

-455-
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c) 'CF 3

39. The compound of claim 38 selected from the group consisting of:

5-Trifluoromethyl-N-[3-(R or S)-[1-{4-hydroxy-2-0x0-6,6-di-n-propyl-5,6-
dihydro-2H-pyran-3-yl]-propyl]-phenyl]-2-pyﬁdinesu1fonamide;

5-Triﬂuoromethy1-N-[3-(R)-f1-[4-hydrOXy-_2-oxo-6,6-di-n-propyl-5,6-dihydro-2H-
pyran-3-yl}-propyl}-phenyl]-2-pyridinesulfonamide; or (3R)-N-[8-[1-(5,6-Dihydro-4-
hydroxy-2-0x0-6, 6-d1propyl-2H-pyran-3-yl)propyl]phenyl]—5—(triﬂuoromethyl)-2-

ynd1nesu1fonam1de

5 Tnﬂuoromethyl-N—[3-(S)-[1-[4-hydroxy-2-oxo-6 6-di-n-propyl-5, 6-d1.hydro-2H-
pyran-3-yl]-propyl]-phenyl]-2-pyndmesulfonam1de, or (38)-N-[3-[1-(5,6-Dihydro-4-
hydroxy-2-0x0-6, 6-dipropyl-2H-pyrai_1-3-y1)pr_opyl]phenyl]-5-(triﬂuoromethyl)-2-
pyridinesulfonamide

5-Trifluoromethyl-N-[3(R or S)-[l-[5 6-d1hydro-4-hydroxy -0x0-6(R or S)-(2-

phenethyl)-6(R or S)-n-propyl-2H-pyran-3-yl]-propyl]-phenyl]-2-pyndine sulfonamide;

5-Trifluoromethyl-N-[3(R)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6(R)-(2-phenethyl)-
6(R)-n-propyl-2H-pyran-3-yl]-propyll-phenyl]-2-pyridinesulfonamide; .

5-Trifluoromethyl-N-[3(R)-[1-{5,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenethyl)-
6(S)-n-propyl-2H-pyraﬁ-3—yl]-propyl]-phenyl]-2-pyridinesulfonamide; or (3R,GS)-N-[3-
[1-(5,6-Dihydro-4-hydroxy-2-oxo-6-propyl-6-phenethyl-2H-pyran-8-yl)propyllphenyl]-5-
(trifluoromethyl)-2-pyridinesulfonamide

5-Trifluoromethyl-N-[3(S)-[1-[5,6-dihydro-4-hydroxy-2-oxo-6(R)-(2-phenethyl)-
6(R)-n-propyl-2H-pyran-3-yl]-propyl]-phenyl]-2-pyridinesulfonamide; or (3S,6R)-N-[3-
[1-[6,6,-dihydro-4-hydroxy-2-0xo0-6-(2-phenylethyl)-6-propyl-2H-pyran-3-
yllpropyllphenyl]}-5-(triflouromethyl)-2-pyridinesulfonamide

5-Trifluoromethyl-N-[3(S)-[1-[5,6-dihydro-4-hydroxy-2-0x0-6(S)-(2-phenethyl)-
6(S)-n-propyl-2H-pyran-3-yl]-propyll-phenyl]-2-pyridinesulfonamide; or (3S,6S)-N-[3-
[1-{5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenylethyl)-6-propyl-2H-pyran-3-
yl]propyl]phenyi]-5-(triﬂouromethyl)-2-pyridinesu1fonamide

N-[3-[1(S)-[6,6 -D1hydro-4-hydroxy-2-oxo-6-(2-phenylethyl)-6-propyl-2H-pyran-
3-y1]propy1]phenyl]-5-(mﬂouromethyl)-2-pyndmesulfonam1de

(8R)-N-[3-[1-(5 6-D1hydro-4-hydroxy-2-oxo-6-propyl-6-phenethyl—2H -pyran-3-
yl)propyliphenyl]-5-(trifluoromethyl)-2-pyridinesulfonamide

N-I3(R or 8)-[1-(5,6-Dihydro-4-hydroxy-2-0x0-8(R or S)-[2-phenylethyl]-6-
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propyl-2H-pyran-3-yl)-2,2-dimethylpropyliphenyl}-1-methyl-1H-imidazole-4-

-sulfonamide;

. N-[3(R)-[1-(5,6-Dihydro-4-hydroxy-2-oxo-6(R)-[2-phenylethyl]-6-propyl-2H-
pyran-3-yl)-2,2-dimethylpropyllphenyl]-1-methyl-1H-imidazole-4-sulfonamide;
N-{3(R)-[1-(5,6-Dihydro-4-hydroxy-2-oxo0-6(S)-[2-phenylethyl]-6-propyl-2H-
pyran-3-y1)—2,2-dimethylpropyl]phenyl]—I-methyl-1H-imidazole-4-su1fonamide;
N-[8(S)-[1-(5,6-Dihydro-4-hydroxy-2-oxo-6(R)-[2-phenylethyl]-6-propyl-2H-
pyran-3-yl)-2,2-dimethylpropyl]pheny1]-l-methyl-1H-imidazole—4-su1fonamide;
N-[3(S)-[1-(5,6-Dihydro-4-hydroxy-2-oxo-6(S)-[2-phenylethyl]-6-propyl-2H-
pyran-3-yl)-2,2-dimethylpropyl]phenyl]-1-methy1-1H-imidazole-4-su1fonamide;
N-[3-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-0xo-6,6-dipropyl-2H-pyran-3-y1)-
propyl}phenyl]-5-cyanopyridine-2-sulfonamide;
N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-ox0-6,6-dipropyl-2H-pyran-8-yl)-
propyliphenyl]-5-cyanopyridine-2-sulfonamide;
N-[3-{1(S)-(4-Hydroxy-5,6-dihydro-2-oxo-6,6-dipropyl-2H-pyran-3-yl)-
propyliphenyl)-5-cyanopyridine-2-sulfonamide;
N-[8-{1(R or S)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R or S)-phenethyl-6-propyl-2H-
pyran-3-yl)propyl}phenyl}-5-cyanopyridine-2-sulfonamide;
N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R)-phenethyl-6-propyl-2H-pyran-3-
yl)propyl}phe_nyl]-5-cyanopyridine-2-sulfqnamide;
N-[3-{1(R)-(4-Hydroxy-5,6-dihydro-2-oxo-6(S)-phenethyl-6-propyl-2H-pyran-3-
yl)propyliphenyl]-5-cyanopyridine-2-sulfonamide;
N-[3-(1(S)-(4-Hydroxy-5,6-dihydro-2-oxo-6(R)-phenethyl-6-propyl-2H-pyran-3-
yDpropyliphenyl]-5-cyanopyridine-2-sulfonamide; and
N-{3-{1(S)(4-Hydroxy-5,6-dihydro-2-0x0-6(S)-phenethyl-6-propyl-2H-pyran-3-
yDpropyllphenyl]-5-cyanopyridine-2-sulfonamide.
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