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1 COMPOUNDS HAVING ACTIVITY AS INHIBITORS OF

2 CYTOCHROME P450RAI

3 BACKGROUND OF THE INVENTION

4 1. Field of the Invention

The present invention is directed to novel compounds which inhibit

6 the enzyme cytochrome P450RAI. More particularly, the present invention

7 is directed to compounds many of which are derivatives ofphenylacetic or

8 heteroarylacetic acid, and which inhibit the enzyme cytochrome P450RAI.

9 Several compounds of the invention that have an inhibitory effect on the

enzyme cytochrome P450RAI include a cyclopropyl aryl, cyclopropyl-

11 heteroaryl, cyclopropylaminoaryl, or (1-imidazolyl) methylaryl structure.

12 BACKGROUND ART

13 Compounds which have retinoid-like activity are well known in the

14 art, and are described in numerous United States and other patents and in

scientific publications. It is generally known and accepted in the art that

16 retinoid-like activity is useful for treating animals of the mammalian species,

17 including humans, for curing or alleviating the symptoms and conditions of

18 numerous diseases and conditions. In other words, it is generally accepted

19 in the art that pharmaceutical compositions having a retinoid-like compound

or compounds as the active ingredient are useful as regulators of cell

21 proliferation and differentiation, and particularly as agents for treating

22 skin-related diseases, including, actinic keratoses, arsenic keratoses,

23 inflammatory and non-inflammatory acne, psoriasis, ichthyoses and other

24 keratinization and hyperproliferative disorders of the skin, eczema, atopic

dermatitis, Darriers disease, lichen planus, prevention and reversal of

26 glucocorticoid damage (steroid atrophy), as a topical anti-microbial, as skin

27 anti-pigmentation agents and to treat and reverse the effects of age and

28 photo damage to the skin. Retinoid compounds are also useful for the

29 prevention and treatment of cancerous and precancerous conditions,
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1 including, premalignant and malignant hyperproliferative diseases such as

2 cancers of the breast, skin, prostate, cervix, uterus, colon, bladder,

3 esophagus, stomach, lung, larynx, oral cavity, blood and lymphatic system,

4 metaplasias, dysplasias, neoplasias, leukoplakias and papillomas of the

mucous membranes and in the treatment of Kaposi's sarcoma. In addition,

6 retinoid compounds can be used as agents to treat diseases of the eye,

7 including, without limitation, proliferative vitreoretinopathy (PVR), retinal

8 detachment, dry eye and other corneopathies, as well as in the treatment and

9 prevention of various cardiovascular diseases, including, without limitation,

diseases associated with lipid metabolism such as dyslipidemias, prevention

11 ofpost-angioplasty restenosis and as an agent to increase the level of

12 circulating tissue plasminogen activator (TPA). Other uses for retinoid

13 compounds include the prevention and treatment of conditions and diseases

14 associated with human papilloma virus (HPV), including warts and genital

warts, various inflammatory diseases such as pulmonary fibrosis, ileitis,

16 colitis and Krohn's disease, neurodegenerative diseases such as Alzheimer's

17 disease, Parkinson's disease and stroke, improper pituitary function,

18 including insufficient production of growth hormone, modulation of

19 apoptosis, including both the induction of apoptosis and inhibition of T-Cell

activated apoptosis, restoration of hair growth, including combination

21 therapies with the present compounds and other agents such as MinoxidilR,

22 diseases associated with the immune system, including use of the present

23 compounds as immunosuppressants and immunostimulants, modulation of

24 organ transplant rejection and facilitation of wound healing, including

modulation ofchelosis. Retinoid compounds have relatively recently been

26 also discovered to be useful for treating type II non-insulin dependent

27 diabetes mellitus (NIDDM).

28 Several compounds having retinoid-like activity are actually
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1 marketed under appropriate regulatory approvals in the United States of

2 America and elsewhere as medicaments for the treatment of several diseases

3 responsive to treatment with retinoids. Retinoic acid (RA) itself is a natural

4 product, biosynthesized and present in a multitude of human and

mammalian tissues and is known to play an important rule in the regulation

6 of gene expression, tissue differentiation and other important biological

7 processes in mammals including humans. Relatively recently it has been

8 discovered that a catabolic pathway in mammals, including humans, of

9 natural retinoic acid includes a step of hydroxylation of RA catalyzed by the

enzyme Cytochrome P450RAI (retinoic acid inducible).

11 Several inhibitors of CP450RAI have been synthesized or discovered

12 in the prior art, among the most important ones ketoconazole, liarozole and

13 R 16010 are mentioned. The chemical structures of these prior art

14 compounds are provided below. It has also been noted in the prior art, that

administration to mammals, including humans, of certain inhibitors of CP-

16 450RAI results in significant increase in endogeneous RA levels, and

17 further that treatment with CP450RAI inhibitors, for example with liarozole,

18 gives rise to effects similar to treatment by retinoids, for example

19 amelioration of psoriasis.

21

22

23

24
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1 The following publications describe or relate to the above-

2 summarized role of CP450RAI in the natural catabolism of RA, to inhibitors

3 of CP-450RAI and to in vitro and in vivo experiments which demonstrate

4 that inhibition of CP450RAI activity results in a increases endogeneous RA

levels and potential therapeutic benefits:

6 Kuijpers, el al., "The effects of oral liarozole on epidermal proliferation and

7 differentiation in severe plaque psoriasis are comparable with those of

8 acitretin", British Journal of Dermatology, (1998) 139: pp 380-389.

9 Kang, et al., "Liarozole Inhibits Human Epidermal Retinoid Acid 4-

Hydroxylase Activity and Differentially Augments Human Skin Responses

11 to Retinoic Acid and Retinol In Vivo", The Journal of Investigative

12 Dermatology, (August 1996) Vol. 107, No. 2: pp 183-187.

13 Van Wauwe, et al., "Liarozole, an Inhibitor of Retinoic Acid Metabolism,

14 Exerts Retinoid-Mimetic Effects in Vivo", The Journal of Pharmacology and

Experimental Therapeutics, (1992) Vol. 261, No 2: pp 773-779.

16 De Porre, et al., "Second Generation Retinoic Acid Metabolism Blocking

17 Agent (Ramba) R1 16010: Dose Finding in Healthy Male Volunteers",

18 University of Leuven, Belgium, pp 

19 Wauwe, et al., "Ketoconazole Inhibits the in Vitro and in Vivo Metabolism of

All-Trans-Retinoic Acid", The Journal of Pharmacology and Experimental

21 Therapeutics, (1988) Vol. 245, No. 2: pp 718-722.

22 White, et al., "cDNA Cloning of Human Retinoic Acid-metabolizing

23 Enzyme (hP450RAI) Identifies a Novel Family of Cytochromes P450

24 (CYP26)*", The Journal of Biological Chemistry, (1997) Vol. 272, No. 

Issue of July 25 pp 18538-18541.

26 Hanzlik, et al., "Cyclopropylamines as Suicide Substrates for Cytochromes

27 P450RAI", Journal of Medicinal Chemistry (1979), Vol. 22, No. 7, pp 759-
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1 761.

2 Ortiz de Montellano, "Topics in Biology The Inactivation of Cytochrome

3 P450RAI", Annual Reports in Medicinal Chemistry, (1984), Chapter 20, pp

4 201-210.

Hanzlik, et al. "Suicidal Inactivation of Cytochrome P450RAI by

6 Cyclopropylamines> Evidence for Cation-Radical Intermediates", J. Am.

7 Chem. Soc., (1982), Vol. 104, No. 107, pp. 2048-2052.

8 The present invention provides several new chemical compounds

9 which act as inhibitors of CP450RAI, and as such potentially provide

therapeutic benefit in the treatment or prevention of the diseases and

11 conditions which respond to treatment by retinoids and or which in healthy

12 mammals, including humans, are controlled by natural retinoic acid. The

13 perceived mode of action of these compounds is that by inhibiting the

14 enzyme CP450RAI that catabolyzes natural RA, endogenous RA level is

elevated to a level where desired therapeutic benefits are attained. The

16 chemical structures of the compounds of the invention are summarized by

17 Formulas 1 through 8 which are provided in the Surmnary Section of this

18 application for patent. Based on these chemical structures the following art

19 is of interest as background to the novel structures.

U.S. Patent Nos. 5,965,606; 6,025,388; 5,773,594; 5,675,024;

21 5,663,347; 5,045,551; 5,023,341; 5,264,578; 5,089,509; 5,616,712;

22 5,134,159; 5,346,895; 5,346,915; 5,149,705; 5,399,561; 4,980,369;

23 5,015,658; 5,130,335; 4,740,519; 4,826,984; 5,037,825; 5,466,861;

24 WO 85/00806; EP 0 130,795; DE 3316932; DE 3708060; Dawson, et al.

"Chemistry and Biology of Synthetic Retinoids", published by CRC Press.

26 Inc., (1990), pages 324-356; are of interest to compounds of Formula 1.

27 U.S. Patent Nos. 5,965,606; 5,534,641; '5,663,357; 5,013,744;

28 5,326,898; 5,202,471; 5,391,753; 5,434,173; 5,498,795; 4,992,468;
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1 4,723,028; 4,855,320; 5,563,292; WO 8504652; WO 91/16051;

2 WO 92/06948; EP 0 170 105; EP 0 286 364; EP 0 514 269; EP 0 617 020;

3 EP 0 619 116; DE 3524199; Derwent JP6072866; Dawson, et al.

4 "Chemistry and Biology of Synthetic Retinoids", published by CRC Press

Inc., 1990, pages 324-356; are of interest to compounds of Formula 2.

6 Dawson, et al. "Chemistry and Biology of Synthetic Retinoids",

7 published by CRC Press, Inc., (1990), pages 324-356; is of interest to

8 compounds of Formula 3.

9 U.S. PatentNos. 5,965,606; 5,773,594; 5,675,024; 5,663,347;

5,023,341; 5,264,578; 5,089,509; 5,149,705; 5,130,335; 4,740,519;

11 4,826,969; 4,833,240; 5,037, 825; 5,466,861; 5,559,248; WO 85/00806;

12 WO 92/06948; WO 95/04036; WO 96/05165; EP 0 098 591; EP 0 170 105;

13 EP 0 176 034; EP 0 253,302; EP 0 303 915; EP 0 514 269; EP 0 617 020;

14 EP 0 619 116; EP 0 661 259; DE 3316932; DE 3602473; DE 3715955; UK

application GB 2190378; Eyrolles et al., J. Med. Chen., (1994), 37, 1508-

16 1517; Graupner et al. Biochem. and Biophysical Research

17 Communications, (1991), 1554-1561; Kagechika, etal., J. Med. Chem.,

18 (1988), 31, 2182-2192; Dawson, etal. "Chemistry and Biology of Synthetic

19 Retinoids", published by CRC Press, Inc., (1990), pages 324-356; are of

interest to compounds of Formula 4.

21 U.S. Patent Nos. 5,965,606; 6,025,388; 5,534,641; 5,663,357;

22 5,013,744; 5,326,898; 5,202,471; 5,391,753; 5,434,173; 5,498,795;

23 4,992,468; 5,723,028; 4,855,320; 5,563,292; WO 85/04652; WO 91/16051;

24 WO 92/06948; EP 0 170 105; EP 0 286 364; EP 0 514 269; EP 0 617 020;

EP 0 619 116; DE 3524199; Derwent JP6072866; Dawson, et a!.

26 "Chemistry and Biology of Synthetic Retinoids", published by CRC Press

27 Inc., (1990), pages 324-356; are of interest to compounds of Formula 

28 U.S. Patent Nos. 5,965,606; 6,025,388; 5,534,641; 5,663,357;
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1 5,013,744; 5,326,898; 5,202,471; 5,391,753; 5,434,173; 5,498,795;

2 4,992,468; 5,723,028; 4,855,320; 5,563,292; WO 85/04652; WO 91/1605 1;

3 WO092/06948; EPO0.170 105; EIP 0 286 364; EPO0S14 269; EPO0 617 020;

4 EP 0 619 116; DE 3524199; Derwert JP6072866; Dawson, et a.

"Chemistry and Biology of Synthetic Retinoids", published by CRC Press

6 Inc., (1990), pages 324-356; is of interest to compounds of Formula 6.

7 U. S. Patent Nos. 6,048,873; 5,663,347; 5,045,5 51; 5,023,3 41;

8 5,739,338; 5,264,578; 5,089,509; 5,616,712; 5,399,561; 4,826,984;

9 5,037,825; EP 0 130 795; DE 3316932; Dawson, et al. "Chemistry and

Biology of Synthetic Retinoids", published by CRC Press. Inc., (1990),

11 pages 324-3 56; are of interest to compounds of Formula 7.

12 U.S. Patent Nos. 5,965,606; 5,998,471; 5,773,594; 5,675,024;

13 5,663,347; 5,045,551; 5,023,341; 5,264,578; 5,134,159; 5,346,895;

14 5,346,915; 5,149,705; 5,399,561; 4,980,369; 5,130,335; 4,326,055;

4,539,154; 4,740,519; 4,826,969; 4,826,984; 4,833,240; 5,037,825;

16 5,466,861; 5,559,248; WO 85/00806; WO 92/06948; WO 95/04036;

17 WO096/05165; EP 0098 591; EPO0 130 795; EPO0 176 034; EP 0253 302;

18 EP 0303 915; EP 0514 269; EP 0617 020; EP 0619 116; EP 0661259;

19 DE 3316932; DE 3602473; DE 3708060; DE 3715955; U.K. application

GB 2190378; Eyrolles et al., J. Med. Chem., (1994), 37 1508, 1517;

21 Graupner et al., Biochem. and Biop~hysical Research Communications,

22 (1991) 1554-1561; Kagechika, et al., J. Med. Chem.. (1988), 31, 2182-

23 2192; Dawson, et al. "Chemistry and Biology of Synthetic 1{etinoids",

24 published by CRC Press, Inc., (1990), pages 324-3 56; are of interest to

compounds of Formula 8.
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1 SUMMARY OF THE INVENTION

2 The present invention relates to compounds of Formula 1

3

4

7~7 'v _A(R 2)-(CH2)7--CQORg

9

Formula 1

12 wherein A is a phenyl. or naphthyl group, or heteroaryl selected from

13 a group consisting of pyridyl, thienyl, fury], pyridazinyl, pyrimidinyl,

14 pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

heteroaryl groups being optionally substituted with one or two R2 groups;

16 X is 0, S or NR where R is H, alkyl of I to 6 carbons or benzyl;

17 Y is H, alkyl of I to 10 carbons, benzyl, lower alkyl or halogen

18 substituted benzyl, fluoro-substituted alkyl of 1 to 10 carbons, cycloalkyl of

19 3 to 6 carbons, lower alkyl substituted cycloalkyl of 3 to 6 carbons, Cl, Br,

orn;

21 Z is 

22 where n' is an integer having the value 1 

23 -CO-NR1

24 NRI-CO-;

-CO-0-,

26 -0-CO-,

27 -CS-NR1
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1 NR1-CS-,

2 -CO-S-,

3 -S-CO-,

4 

R1 is independently H or alkyl of 1 to 6 carbons;

6 p is an integer having the values of 0 to 4;

7 R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, CF 3

8 fluoro substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or

9 alkylthio of 1 to 6 carbons;

R3 is independently alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

11 substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

12 alkylthio of 1 to 6 carbons or benzyl;

13 m is an integer having the values 0 to 2;

14 R4 is independently H, alkyl of 1 to 6 carbons, or F; fluorosubstituted

alkyl of 1 to 6 carbons, or halogen;

16 o is an integer having the values of 0 to 2;

17 n is an integer having the values of 0 to 4, and

18 Rs is H, alkyl of 1 to 6 carbons, -CH20(C 1_6-alkyl), or a cation of a

19 pharmaceutically acceptable base.

The present invention also relates to compounds of Formula 2

21 (R3)m
22 11 4

23 -1 Z-A(R2)-(CH2)F--COOR8

24 Rs X2 

26 (R)26 Formula 2
27
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1 wherein A is a phenyl or naphthyl group, or heteroaryl selected from

2 a group consisting ofpyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

3 pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

4 heteroaryl groups being optionally substituted with one or two R2 groups;

X is O, S or NR where R is H, alkyl of 1 to 6 carbons or benzyl;

6 Zis 

7 -(CRI=CRi), where n' is an integer having the value 1 

8 -CO-NR 1

9 NR1-CO-,

-CO-O-,

11 -O-CO-,

12 -CS-NR 1

13 NR1-CS-,

14 -CO-S-,

-S-CO-,

16 

17 R1 is independently H or alkyl of 1 to 6 carbons;

18 p is an integer having the values of 0 to 4;

19 R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or alkylthio of 1

21 to 6 carbons;

22 R3 is independently alkyl of 1 to 6 carbons, F, Cl, Br, 1, fluoro

23 substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

24 alkylthio of 1 to 6 carbons or benzyl;

m is an integer having the values 0 to 4;

26 Rs is H, alkyl of 1 to 6 carbons, fluorosubstituted alkyl of 1 to 6

27 carbons, benzyl, or lower alkyl or halogen substituted benzyl;
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1 n is an integer having the values of 0 to 4, and

2 R8 is H, alkyl of I to 6 carbons, -CH20(CI-6-alkyl), or a cation of a

3 pharmaceutically acceptable base.

4 T1he present invention relates to compounds of Formula 3

R, (R3)m

6(R 4

7 Z-A(R2)-(CH2)F--COQR6

11 Formula 3

12

13 wherein A is a phenyl or naplithyl group, or heteroaryl selected from

14 a group consisting of pyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

16 heteroaryl groups being optionally substituted with one or two R2 groups;

17 Y is H, alkyl of I to 10 carbons, benzyl, lower alkyl or halogen

18 substituted benzyl, fluoro-substituted alkyl of 1 to 10 carbons, cycloalkyl of

19 3 to 6 carbons, lower alkyl substituted cycloalkyl of 1 to 6 carbons, Cl, Br,

orn;

22 -(CR1 where n' is an integer having the value 1 

23 -CO-NR1

24 1NR 1-CO-,

-CO-C-,
26 -0-CC-,
27 -CS-NR1
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1 NRi-CS-,

2 -CO-S-,

3 -S-CO-,

4 

R, is independently H or alkyl of 1 to 6 carbons;

6 p is an integer having the values of 0 to 

7 R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

8 substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or alkylthio of 1

9 to 6 carbons;

R3 is independently alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

11 substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

12 alkylthio of 1 to 6 carbons or benzyl;

13 m is an integer having the values 0 to 2;

14 R4 is independently H, alkyl of 1 to 6 carbons, or F; fluorosubstituted

alkyl of 1 to 6 carbons, or halogen;

16 o is an integer having the values of 0 to 4;

17 n is an integer having the values of 0 to 4, and

18 R, is H, alkyl of 1 to 6 carbons, -CH20(C 1 6-alkyl), or a cation of a

19 pharmaceutically acceptable base.
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I The present invention also relates to compounds of Formula 4

2 R, R, R)

IIwI .Z-A(R2 (CH2 ji- COOR8

7

6

7 X, Y

8 Formula 4

9

wherein A is a phenyl or naplithyl. group, or heteroaryl selected from

11 a group consisting of pyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

12 pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

13 heteroaryl groups being optionally substituted with one or two R2 groups;

14 XI is I -imidazolyl, or lower alkyl or halogen substituted 1-

irnidazolyl, OR, SR, NRR 6 where R is H, alkcyl of 1 to 6 carbons or benzyl;

16

17 Y is H, alkyl of 1 to 10 carbons, benzyl, lower alkyl or halogen

18 substituted benzyl, fluoro-substituted alkyl of 1 to 10 carbons, cycloalkyl of

19 3 to 6 carbons, lower alkyl substituted cycloalkyl of 3 to 6 carbons, Cl, Br,

orn;

22 -(CRI CR) 1 where n' is an integer having the value 1 

23 -CO-KNRI-,

24 KR,-CO-,

-CO-C-,

26 -0-CC-,

27 -CS-NR1
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1 NR1-CS-,

2 -CO-S-,

3 -S-CO-,

4 

R, is independently H or alkyl of 1 to 6 carbons;

6 R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

7 substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or alkylthio of 1

8 to 6 carbons;

9 R3 is independently alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

11 alkylthio of 1 to 6 carbons or benzyl;

12 m is an integer having the values 0 to 2;

13 R4 is independently H, alkyl of 1 to 6 carbons, or F; fluorosubstituted

14 alkyl of 1 to 6 carbons, or halogen;

o is an integer having the values of 0 to 4;

16 R6 is H, lower alkyl, cycloalkyl of 3 to 6 carbons, lower alkyl

17 substituted cycloalkyl of 3 to 6 carbons;

18 n is an integer having the values of 0 to 4, and

19 Rg is H, alkyl of I to 6 carbons, -CH 2O(C_ 6-alkyl), or a cation of a

pharmaceutically acceptable base, with the proviso that when Y is H, A is

21 phenyl and X 1 is OH then n is 1 to 4.

22 The present invention also relates to compounds of Formula 
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1 (R3)M
24

3 Z--A(R2)-(CH2)j7COOR 8

4 x 

Y
6

7 Formnula 

8 wherein A is a phenyl or naphthyl group, or heteroaryl selected from

9 a group consisting of pyridyl, thienyl, faryl, pyridazinyl, pyrimidinyl,

pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

11I heteroaryl groups being optionally substituted with one or two R2 groups;

12 X is 0, S or NR where R is H, alkyl oflIto 6carbons, C 1-6-

13 trialkylsilyl or benzyl;

14 Y is H, alkyl of I to 10 carbons, benzyl, lower alkyl or halogen

substituted benzyl, fluoro-substituted alkyl of 1 to 10 carbons, cycloalkyl of

16 3 to 6 carbons, lower alkyl substituted cycloalkyl of 3 to 6 carbons, Cl, Br,

17 or 

18 Z is -C=EC-,

19 -(CR1=CR1 where n' is an integer having the value 1 

-CO-NR1

21 NRI-CO-,

22 -CO-O-,

23 

24 -CS-NR,-,

NRI-CS-,

26 -CO-S-,

27 -S-CO-,

28 
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1 R1 is independently H or alkyl of 1 to 6 carbons;

2 R2 is independently H, alkyl of 1 to 6 carbons, F, C1, Br, I, fluoro

3 substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or alkylthio of 1

4 to 6 carbons;

R3 is independently alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

6 substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

7 alkylthio of 1 to 6 carbons or benzyl;

8 m is an integer having the values 0 to 3;

9 R 7 is H, alkyl of 1 to 6 carbons, cycloalkyl of 3 to 6 carbons or lower

alkyl substituted cycloalkyl of 1 to 6 carbons;

11 n is an integer having the values of 1 to 4, and

12 R s is H, alkyl of 1 to 6 carbons, -CH20(C 1 6-alkyl), or a cation of a

13 pharmaceutically acceptable base.

14 The present invention also relates to compounds of Formula 6

(R3)m
16

17 v Z--A(R2 (CH2)--COORa

18 2 

19
Y

21 Formula 6

22 wherein A is a phenyl or naphthyl group, or heteroaryl selected from

23 a group consisting ofpyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

24 pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

heteroaryl groups being optionally substituted with one or two R 2 groups;

26 X2 is 1-imidazolyl, lower alkyl or halogen substituted 1-imidazolyl,

27 OR 7 SR 7 or NRR7 where R is H, alkyl of 1 to 6 carbons or benzyl;
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1 Y is H, alkyl of 1 to 10 carbons, benzyl, lower alkyl or halogen

2 substituted benzyl, fluoro-substituted alkyl of 1 to 10 carbons, cycloalkyl of

3 3 to 6 carbons, lower alkyl substituted cycloalkyl of 3 to 6 carbons, Cl, Br,

4 or I;

Zis 

6 -(CRI=CRI), where n' is an integer having the value 1 

7 -CO-NR 1

8 NR 1-CO-,

9 -CO-O-,

-O-CO-,

11 -CS-NRI-,

12 NRI-CS-,

13 -CO-S-,

14 -S-CO-,

16 R1 is independently H or alkyl of 1 to 6 carbons;

17 R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

18 substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or alkylthio of 1

19 to 6 carbons;

R3 is independently alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

21 substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

22 alkylthio of 1 to 6 carbons or benzyl;

23 m is an integer having the values 0 to 3;

24 R7 is H, alkyl of 1 to 6 carbons, cycloalkyl of 3 to 6 carbons, lower

alkyl substituted cycloalkyl of 3 to 6 carbons or C1-6-trialkylsilyl.

26 n is an integer having the values of 0 to 4, and

27 Rg is H, alkyl of 1 to 6 carbons, -CH20(C 1I 6-alkyl), or a cation of a

28 pharmaceutically acceptable base.
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1 The present invention also relates to compounds of Formula 7

2

3 RI R, (R3)m

5(R4)'I >,Z-A(R 2)-(CH2)-COOR8

6 7
6 N

7
Y

8
Formula 7

ill wherein A is a phenyl or naplithyl. group, or heteroaiyl selected from

12 a group consisting of pyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

13 pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pylrazolyl, said phenyl and

14 heteroaryl. groups being optionally substituted with one or two R2 groups;

Y is H, alkyl of I to 10 carbons, benzyl, lower alkyl or halogen

16 substituted benzyl, fluoro-substituted alkyl of 1 to 10 carbons, cycloalkyl of

17 3 to 6 carbons, lower alkyl substituted cycloalkyl of 3 to 6 carbons, F, Cl,

18 Br, orlI;

19 Z is 

-(CR1 where n' is an integer having the value 1 

21 -CO-NR1

22 NR1-CO-,

23 -CO-O-,

24 -0-CO-,

-CS-NR 1

26 NRI-CS-,

27 -CO-S-,

28 -S-CO-,
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1 

2 R1 is independently H or alkyl of 1 to 6 carbons;

3 p is an integer having the values of 0 to 

4 R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, CF 3

fluoro substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or

6 alkylthio of 1 to 6 carbons;

7 R3 is independently alkyl of 1 to 6 carbons, F, Cl, Br, I, CF3, fluoro

8 substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

9 alkylthio of 1 to 6 carbons or benzyl;

m is an integer having the values 0 to 2;

11 R4 is independently H, alkyl of 1 to 6 carbons, or F; fluorosubstituted

12 alkyl of 1 to 6 carbons, or halogen;

13 o is an integer having the values of 0 to 4;

14 n is an integer having the values of 0 to 4, and

R is H, alkyl of 1 to 6 carbons, -CHO2(C 1 6-alkyl), or a cation of a

16 pharmaceutically acceptable base.

17 The present invention also relates to compounds of Formula 8

R1  R1  
19 (Ra)m

(R4)o 6

2 COOR8

21 7

22

23

24 Formula 8

wherein A is a phenyl or naphthyl group, or heteroaryl selected from

26 a group consisting ofpyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

27 pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and
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1 heteroaryl groups being optionally substituted with one or two R2 groups;

2 X3 is S, or O, C(R1 2 or CO;

3 Y, is H, lower alkyl of 1 to 6 carbons, cycloalkyl of 3 to 6 carbons,

4 benzyl, lower alkyl substituted cycloalkyl of 3 to 6 carbons;

Z is 

6 -(CRi=CRi)n where n' is an integer having the value 1 

7 -CO-NRI-,

8 NR 1-CO-,

9 -CO-O-,

-O-CO-,

11 -CS-NRI-,

12 NR1-CS-,

13 -CO-S-,

14 -S-CO-,

16 R1 is independently H or alkyl of 1 to 6 carbons;

17 R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, CF 3

18 fluoro substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or

19 alkylthio of 1 to 6 carbons;

R, is independently alkyl of 1 to 6 carbons, F, Cl, Br, I, CF3, fluoro

21 substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

22 alkylthio of 1 to 6 carbons or benzyl;

23 m is an integer having the values 0 to 2;

24 R4 is independently H, alkyl of 1 to 6 carbons, or F; fluorosubstituted

alkyl of 1 to 6 carbons, or halogen;

26 o is an integer having the values of 0 to 4;

27 n is an integer having the values of 0 to 4, and

28 R8 is H, alkyl of 1 to 6 carbons, -CH 20(Cl_6-alkyl), or a cation of a
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1 pharmaceutically acceptable base, the compound meeting at least one of the

2 provisos selected from the group consisting of:

3 Y1 is cycloalkyl,

4 when Y1 is not cycloalkyl then X3 is O or S and n is 1,

when Y1 is not cycloalkyl then X3 is CO, and n is 1,

6 when Y1 is not cycloalkyl then X3 is CO and the moiety A is

7 substituted with at least one F group.

8 In a second aspect, this invention relates to the use of the compounds

9 of Formula 1 through Formula 8 for the prevention or treatment of

diseases and conditions in mammals, including humans, which diseases or

11 conditions are prevented, treated, ameliorated, or the onset of which is

12 delayed by administration ofretinoid compounds or by the mammalian

13 organism's naturally occurring retinoic acid. Because the compounds act as

14 inhibitors of the breakdown of retinoic acid, the invention also relates to the

use of the compounds of Formula 1 through Formula 8 in conjunction

16 with retinoic acid or other retinoids. In this regard it is noted that retionoids

17 are useful for the treatment of skin-related diseases, including, without

18 limitation, actinic keratoses, arsenic keratoses, inflammatory and

19 non-inflammatory acne, psoriasis, ichthyoses and other keratinization and

hyperproliferative disorders of the skin, eczema, atopic dermatitis, Darriers

21 disease, lichen planus, prevention and reversal of glucocorticoid damage

22 (steroid atrophy), as a topical anti-microbial, as skin anti-pigmentation

23 agents and to treat and reverse the effects of age and photo damage to the

24 skin. The retinoids are also useful for the prevention and treatment of

metabolic diseases such as type II non-insulin dependent diabetes mellitus

26 (NIDDM) and for prevention and treatment of cancerous and precancerous

27 conditions, including, premalignant and malignant hyperproliferative

28 diseases such as cancers of the breast, skin, prostate, cervix, uterus, colon,
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1 bladder, esophagus, stomach, lung, larynx, oral cavity, blood and lymphatic

2 system, metaplasias, dysplasias, neoplasias, leukoplakias and papillomas of

3 the mucous membranes and in the treatment of Kaposi's sarcoma. Retinoids

4 can also be used as agents to treat diseases of the eye, including, without

limitation, proliferative vitreoretinopathy (PVR), retinal detachment, dry eye

6 and other comeopathies, as well as in the treatment and prevention of

7 various cardiovascular diseases, including, without limitation, diseases

8 associated with lipid metabolism such as dyslipidemias, prevention of

9 post-angioplasty restenosis and as an agent to increase the level of

circulating tissue plasminogen activator (TPA). Other uses for retinoids

11 include the prevention and treatment of conditions and diseases associated

12 with human papilloma virus (HPV), including warts and genital warts,

13 various inflammatory diseases such as pulmonary fibrosis, ileitis, colitis and

14 Krohn's disease, neurodegenerative diseases such as Alzheimer's disease,

Parkinson's disease and stroke, improper pituitary function, including

16 insufficient production of growth hormone, modulation of apoptosis,

17 including both the induction of apoptosis and inhibition of T-Cell activated

18 apoptosis, restoration of hair growth, including combination therapies with

19 the present compounds and other agents such as MinoxidilR, diseases

associated with the immune system, including use of the present compounds

21 as immunosuppressants and immunostimulants, modulation of organ

22 transplant rejection and facilitation of wound healing, including modulation

23 ofchelosis.

24 This invention also relates to a pharmaceutical formulation

comprising one or more compounds of Formula 1 through Formula 8 in

26 admixture with a pharmaceutically acceptable excipient, said formulation

27 being adapted for administration to a mammal, including a human being, to

28 treat or alleviate the conditions which were described above as treatable by
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I retinoids, or which are controlled by or responsive to the organism's native

2 retinoic acid. These formulations can also be co-administered with retinoids

3 to enhance or prolong the effects of medications containing retinoids or of

4 the organism's native retinoic acid.

BRIEF DESCRIPTION OF THE DRAWING FIGURE

6 Figure 1 is a schematic representation of the P450RAI cell based

7 assay utilized to evaluate the ability of the compounds of the invention to

8 inhibit the Cytochrome P450RAI enzyme.

9 BIOLOGICAL ACTIVITY, MODES OF ADMINISTRATION

P450RAI-1 Cell-Based Inhibitor Assay:

11 Figure 1 shows a schematic diagram of the P450RAI-1 cell based

12 assay. P450RAI-1 stably transfected HeLa cells are maintained in 100

13 millimolar tissue culture dishes in Modified Eagle's Medium (MEM)

14 containing 10 Fetal Bovine Serum (FBS) and 100 gg/ml hygromycin.

Exponentially growing cells are harvested by incubating in trypsin. Cells are

16 then washed with IX Phosphate Buffered Saline (PBS) and plated in a 48-

17 well plate at 5 X10 5 cells in 0.2 ml MEM medium containing 10 FBS and

18 0.05 jtCi 3H]-RA in the presence or absence of increasing concentrations of

19 the test compounds. The compounds are diluted in 100% DMSO and then

added in triplicate wells at either 10, 1 or 0.1 [tM final concentration. As a

21 positive control for RA metabolism inhibition, cells are also incubated with

22 ketoconazole at 100, 10 and 1 jiM. Cell are incubated for 3 hours at 37°C.

23 The retinoids are then extracted using the procedure ofBligh et al. (1959)

24 Canadian Journal of Biochemistry 37, 911-917, modified by using

methylenechloride instead of chloroform. The publication Bligh et al.

26 (1959) Canadian Journal of Biochemistry 37, 911-917 is specifically

27 incorporated herein by reference. The water soluble radioactivity is
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1 quantified using a p-scintillation counter. ICo0 values represent the

2 concentration of inhibitor required to inhibit all-trans-RA metabolism by 

3 percent and are derived manually from log-transformed data. The IC50

4 values obtained in this assay for several preferred compounds of the

invention are disclosed in Table 1 below.

6 Assays of Retinoid-like or Retinoid Antagonist and Inverse Agonist-

7 like Biological Activity

8 Assays described below measure the ability of a compound to bind

9 to, and/or activate various retinoid receptor subtypes. When in these assays

a compound binds to a given receptor subtype and activates the transcription

11 of a reporter gene through that subtype, then the compound is considered an

12 agonist of that receptor subtype. Conversely, a compound is considered an

13 antagonist of a given receptor subtype if in the below described

14 co-tranfection assays the compound does not cause significant

transcriptional activation of the receptor regulated reporter gene, but

16 nevertheless binds to the receptor with a Kd value of less than approximately

17 1 micromolar. In the below described assays the ability of the compounds to

18 bind to RAR,, RARe, RARy, RXR,, RXR, and RXRy receptors, and the

19 ability or inability of the compounds to activate transcription of a reporter

gene through these receptor subtypes can be tested.

21 As far as specific assays are concerned, a chimeric receptor

22 transactivation assay which tests for agonist-like activity in the RAR,,

23 RARe, and RAR,, receptor subtypes, and which is based on work published

24 by Feigner P. L. and Holm M. (1989) Focus, 112 is described in detail in

United States Patent No. 5,455,265. The specification of United States

26 Patent No. 5,455,265 is hereby expressly incorporated by reference. The

27 numeric results obtained with several preferred compounds of this
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1 invention in this assay are shown below in Table 1. These data demonstrate

2 that generally speaking the compounds are not agonists (or only weak

3 agonists) ofRAR retinoic receptors, and also that they do not bind, or in

4 some cases bind only weakly to RAR retinoid receptors.

A holoreceptor transactivation assay and a ligand binding assay

6 which measure the antagonist/agonist like activity of the compounds of the

7 invention, or their ability to bind to the several retinoid receptor subtypes,

8 respectively, are described in published PCT Application No. WO

9 W093/11755 (particularly on pages 30 33 and 37 41) published on June

24, 1993, the specification of which is also incorporated herein by reference.

11 A detailed experimental procedure for holoreceptor transactivations has

12 been described by Heyman et al. Cell 68, 397 406, (1992); Allegretto et

13 al. J. Biol. Chem. 268, 26625 26633, and Mangelsdorfet al. The

14 Retinoids: Biology, Chemistry and Medicine, pp 319 349, Raven Press

Ltd., New York, which are expressly incorporated herein by reference. The

16 results obtained in this assay are expressed in ECso numbers, as they are

17 also in the chimeric receptor transactivation assay. The results of ligand

18 binding assay are expressed in Kd numbers. (See Cheng et al. Biochemical

19 Pharmacology Vol. 22 pp 3099-3108, expressly incorporated herein by

reference.)

21 The results if the ligand binding assay for several preferred

22 compounds of the invention are included in Table 1. In the holoreceptor

23 transactivation assay, tested for RXR,, RXRB, and RXR, receptors, the

24 compounds of the present invention are, generally speaking, entirely devoid

of activity, demonstrating that the compounds of the invention do not act as

26 RXR agonists.



WO 02/18361 WO 0218361PCTIUSOI/25443

27

TABLE 1

2
3

4

6

7

8

9

11

12

13

Compound General
Formula

Table RAR
EC5 /(EFFICACY)/KdflM

P450ORAI
INHIBITION

DATA

INTACT HELA

IC501am

110 2 3 NA 74 262
(44) (42) 

2058 409 

112 2 3 NA 335 NA
(37) 

5853 704 685

3 4 5 280 4.8 9.8
(28) (54) (52) 3
145 0.8 158

114 2 3 NA NA NA

108 2 3 6.6 283 141
(36) (10) 

21K 547 13K

116 2 3 NA WA NA

3269 732 886

77 2 3 NA WA NA

2207 225 16

78 2 3 NA NA NA

>10K 

40 1 2 33 1.2 6.8
(207) (126) (140) 1.7

69 1.3 363

42 1 2 NA NA NA
0.19

15K 3636 >10K 
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1

2

3

4

6

7

8

9

11

12

28 8 j 9 NA NA NA

0.34
21K I4272

70 2 3 NA NA NA

>10K 

69 2 3 313 12 52.6
(50) (31) 

469 133 501

73 2 3 WA 22.5 91
(39) (24) 

486 26 351

74 2 3 NA NA NA

IlK 14K 

30 8 9
0.28

14 2.2 84

44 1 2 49 1.7 
(138) (100) (116) 0.27

37 1.9 392

82 2 3 NA NA NA

>10K 

81 2 3 NA 490 183
(67) 

846 1058

89 2 3 268 26 12
(50) (46) 

3407 980 475

90 2 3 NA NA NA
0.95

>10K 

94 2 3 NA NA NA

>10K >10K 
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4821 20 
(114) (39) (55)
3450 554 358

t r r
it
(36)

2815
0.55

9148

8 4 5 NA 363 NA
(96) 0.4

3781 

86 2 3 NA NA NA
1.4

>10K 

2 3 976 3.5 
(77) (65) 

1861 240 302

98 2 3 NA NA NA
0.8

13 4 5 NA 3.2 116
3.1

8 9 57 0.3 6
(146) (86) (94) 0.7

36 8 9
0.033

13K 4896 492

38 8 9
0.025

5317 2884

34 8 9
0.13

61.5 15 

119 6 7
0.4

>10K >10K >10K 
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121 6 7

46 8 9

>100K >100K

>I0K I>10K 

0.18

4- 1 T

18 4 

32 8 9
0.18

27K 4225 13K

139 4 
0.05

22 3 4
1.6

24 3 4
3

137 4 
0.1

26 4 

127 6 7
0.4

126 6 7
0.09

48 1 2
0.03

1 2
0.014

52 1 2
0.05

54 1 2
0.022
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62

56

7

8

8

9
0.13

4 

58 1 2
0.18

1 2
1.6

143 0.8

145 

1The "Table refers to the Table provided below where the compound is

identified with reference to a corresponding specific formula of Formulas 9
through 16.
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1 TOPICAL SKIN IRRITATION TESTS

2 As is known the topical retinoid all-trans-retinoic acid (ATRA) and

3 oral retinoids such as 13-cis RA and etretinate are known to induce

4 substantial skin irritation in humans. This irritation is a direct result of

activation of the RAR nuclear receptors. Analysis of retinoid topical

6 irritation is also a highly reproducible method of determining in vivo

7 retinoid potency. The SKH1-hrBR or hairless mouse provides a convenient

8 animal model of topical irritation, since retinoid-induced skin flaking and

9 abrasion can be readily scored by eye (Standeven et al., "Specific antagonist

of retinoid toxicity in mice." Toxicol. Appl. Pharmacol., 138:169-175,

11 (1996); Thacher, et al., "Receptor specificity of retinoid-induced

12 hyperplasia. Effect ofRXR-selective agonists and correlation with topical

13 irritation". J. Pharm. Exp. Ther., 282:528-534, (1997)). As is demonstrated

14 below the topical application ofP450RAI inhibitors of the present invention

also causes an increase in the endogenous levels of ATRA that results in

16 ATRA-induced irritation in skin of hairless mice. The attached data table

17 discloses the retinoid-mimetic effects of some P450RAI inhibitor

18 compounds of the present invention on the skin of hairless mice.

19 Methods

Female hairless mice (Crl:SKHl-hrBR), 5-7 weeks old, were

21 obtained from Charles River Breeding Labs (Wilmington, MA). Animals

22 were about 6 weeks old at the start of the experiments. Food (Purina Rodent

23 Chow 5001) and reverse osmosis water were provided ad libitum. Mice

24 were housed individually throughout the dosing period. In some

experiments, mice that fit within a defined weight range, 21-25g, were

26 selected from the available stock and then randomly assigned to the various

27 treatment groups, using body weight as the randomization variable.

28 The compounds to be tested were dissolved in acetone for application
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1 to the backs of the mice.

2 Mice were treated topically on the back in a volume of 4.0 ml/kg

3 (0.07-0.12ml) adjusted daily so as to deliver a fixed dose of test compound

4 per g body weight. Doses are disclosed as 

Unless indicated otherwise, mice were treated with retinoids once

6 daily on days 1 through 5 and observed on days 2, 3, 4, 5, 6, 7 and 8.

7 The mice were weighed daily and the dorsal skin was graded daily

8 using separate semi-quantitative scales to determine flaking and abrasion.

9 These flaking and abrasion scores were combined with weight change (if

any) to create a cutaneous toxicity score (Blackjack score).

11 Cutaneous Toxicity Score

12 A visual grading scale was used for characterizing topical irritation

13 on a daily basis. The grading scale used is as follows:

14 Flaking Abrasions

0 none 0 none

16 1 slight (small flakes, <50% 1 slight (one or two abrasions
17 coverage) with a light pink color)

18 2 mild (small flakes, 50% 2 mild (several abrasions with a
19 coverage) pink color)

3 moderate (small flakes, >50% 3 moderate (one or two deep
21 coverage large flakes, <25% abrasions with red color, 
22 coverage) coverage)

23 4 severe (small flakes, >50% 4 severe (multiple deep abrasions
24 coverage large flakes, 25-50% with red color, >25% coverage)

coverage)

26 5 very severe (large flakes, 
27 coverage)
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1 Topical Toxicity Score

2 The flaking and abrasion observations were combined with body

3 weight observations to calculate a single, semiquantitative topical or

4 cutaneous "toxicity score" as detailed below. The toxicity score (also

known as "blackjack score" since the theoretical maximum is 21) takes into

6 account the maximal severity, and the time of onset of skin flaking and

7 abrasions and the extent of weight between the first and last days of the

8 experiment. Below are listed the seven numerical components of the

9 toxicity score and an explanation of how those values are combined to

calculate the toxicity score.

11 1. Flaking-Maximal Severity:

12 Highest flaking score attained during observation period.

13 2. Flaking-Day of Onset of grade 2 or worse:

14 0 8 days

1 -day 8

16 2 day 6 or 7

17 3 day 4 or 

18 4 day 2 or 3

19 3. Flaking-Average Severity:

Flaking severity scores are summed and divided by the number

21 of observation days.

22 4. Abrasion-Maximal Severity:

23 1 ighest abrasion score attained during observation period.

24 5. Abrasion-Day of Onset of grade 2 or worse:

Same scale as above.

26 6. Abrasion-Average Severity:

27 Abrasion severity scores are summed and divided by the

28 number of observation days.
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1 7. Systemic Toxicity (weight loss):

2 0-<lg

3 1 1 to 2g

4 2 2 to 4g

3 4to 6g

6 4 >6g or dead

7 Calculation of Composite Flaking Score

8 Flaking onset score and average severity score are summed

9 and divided by two. The quotient is added to the maximal severity score 

Composite flaking scores are calculated for each individual animal in a

11 group, averaged, and rounded to the nearest integer. Values can range from

12 0-9.

13 Calculation of Composite Abrasion Score

14 Abrasion onset score and average severity score are summed

and divided by two. The quotient is added to the maximal severity score 

16 Composite abrasion scores are calculated for each individual animal in a

17 group, averaged and rounded to the nearest integer. Values can range from

18 0-8.

19 Calculation of Toxicity Score

Composite flaking score, composite abrasion score, and systemic

21 toxicity score are summed to give the "toxicity score." Toxicity scores are

22 calculated for each individual animal in a group, averaged, and rounded to

23 the nearest integer. Values can range from 0-21 and are expressed in Table

24 1A below as the mean L SD of the values for a group.

Calculation of Percentage Change in Body Weight

26 The body weight at the time of the last weighing (day 8, 11, or 12)

27 was subtracted from the initial body weight. The difference was divided by

28 the initial body weight, multiplied by 100%, and rounded to the nearest
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integer. Values were calculated for each individual animal and the mean

and standard deviation for each group are shown.

TABLE 1A

Cutaneous Toxicity Score
(Blackjack Score)

1

Compound No. 100
nmole

300
nmole

1000
nmole

0 6±3

1±1 5±2

36 1±1 11±0

38 1±l1 10 1

8 5±2 8±3 12 1

22 0 0 010 1 1

137 1±1 1±1 5±2

48 1±1 3±1 7±2

1±0 3±2 8±2

58 0±0 0±0 0±0

131 1±1 0±1 1±1

127 0±0 0 0 0 ±0

18 0±0 5±2 10±2

Modes of Administration

The compounds of this invention may be administered systemically

or topically, depending on such considerations as the condition to be treated,

need for site-specific treatment, quantity of drug to be administered, and

numerous other considerations. Thus, in the treatment of dermatoses, it will



WO 02/18361 PCT/US01/25443

37

1 generally be preferred to administer the drug topically, though in certain

2 cases such as treatment of severe cystic acne or psoriasis, oral administration

3 may also be used. Any common topical formulation such as a solution,

4 suspension, gel, ointment, or salve and the like may be used. Preparation of

such topical formulations are well described in the art of pharmaceutical

6 formulations as exemplified, for example, by Remington's Pharmaceutical

7 Science, Edition 17, Mack Publishing Company, Easton, Pennsylvania. For

8 topical application, these compounds could also be administered as a

9 powder or spray, particularly in aerosol form. If the drug is to be

administered systemically, it may be confected as a powder, pill, tablet or the

11 like or as a syrup or elixir suitable for oral administration. For intravenous

12 or intraperitoneal administration, the compound will be prepared as a

13 solution or suspension capable of being administered by injection. In

14 certain cases, it may be useful to formulate these compounds by injection.

In certain cases, it may be useful to formulate these compounds in

16 suppository form or as extended release formulation for deposit under the

17 skin or intramuscular injection.

18 Other medicaments can be added to such topical formulation for such

19 secondary purposes as treating skin dryness; providing protection against

light; other medications for treating dermatoses; medicaments for preventing

21 infection, reducing irritation, inflammation and the like.

22 Treatment of dermatoses or any other indications known or

23 discovered to be susceptible to treatment by retinoic acid-like compounds,

24 or to control by naturally occurring retinoic acid will be effected by

administration of the therapeutically effective dose of one or more

26 compounds of the instant invention. A therapeutic concentration will be

27 that concentration which effects reduction of the particular condition, or

28 retards its expansion. In certain instances, the compound potentially may be
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1 used in prophylactic manner to prevent onset of a particular condition.

2 A useful therapeutic or prophylactic concentration will vary from

3 condition to condition and in certain instances may vary with the severity of

4 the condition being treated and the patient's susceptibility to treatment.

Accordingly, no single concentration will be uniformly useful, but will

6 require modification depending on the particularities of the disease being

7 treated. Such concentrations can be arrived at through routine

8 experimentation. However, it is anticipated that in the treatment of, for

9 example, acne, or similar dermatoses, that a formulation containing between

0.01 and 1.0 milligrams per milliliter of formulation will constitute a

11 therapeutically effective concentration for total application. If administered

12 systemically, an amount between 0.01 and 5 mg per kg of body weight per

13 day would be expected to effect a therapeutic result in the treatment of many

14 diseases for which these compounds are useful.

In some applications pharmaceutical formulations containing the CP-

16 450RAI inhibitory compounds of the invention may be co-administered

17 with formulations containing retinoids.

18 GENERAL EMBODIMENTS AND SYNTHETIC METHODOLOGY

19 Definitions

The term alkyl refers to and covers any and all groups which are

21 known as normal alkyl and branched-chain alkyl. Unless specified

22 otherwise, lower alkyl means the above-defined broad definition of alkyl

23 groups having 1 to 6 carbons in case of normal lower alkyl, and 3 to 6

24 carbons for lower branch chained alkyl groups. A pharmaceutically

acceptable salt may be prepared for any compound in this invention having a

26 functionality capable of forming a salt, for example an acid functionality. A

27 pharmaceutically acceptable salt is any salt which retains the activity of the

28 parent compound and does not impart any deleterious or untoward effect on
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1 the subject to which it is administered and in the context in which it is

2 administered.

3 Pharmaceutically acceptable salts may be derived from organic or

4 inorganic bases. The salt may be a mono or polyvalent ion. Of particular

interest are the inorganic ions, sodium, potassium, calcium, and magnesium.

6 Organic salts may be made with amines, particularly ammonium salts such

7 as mono-, di- and trialkyl amines or ethanol amines. Salts may also be

8 formed with caffeine, tromethamine and similar molecules. Where there is a

9 nitrogen sufficiently basic as to be capable of forming acid addition salts,

such may be formed with any inorganic or organic acids or alkylating agent

11 such as methyl iodide. Preferred salts are those formed with inorganic acids

12 such as hydrochloric acid, sulfuric acid or phosphoric acid. Any of a

13 number of simple organic acids such as mono-, di- or tri- acid may also be

14 used.

Some compounds of the present invention may have trans and cis (E

16 and Z) isomers. Unless specific orientation ofsubstituents relative to a

17 double bond or a ring is indicated in the name of the respective compound,

18 and/or by specifically showing in the structural formula the orientation of

19 the substituents relative to the double bond or ring the invention covers

trans as well as cis isomers.

21 Some of the compounds of the present invention may contain one or

22 more chiral centers and therefore may exist in enantiomeric and

23 diastereomeric forms. The scope of the present invention is intended to

24 cover all isomers per se, as well as mixtures of cis and trans isomers,

mixtures of diastereomers and racemic mixtures of enantiomers (optical

26 isomers) as well. A bond drawn with a wavy line indicates that the carbon

27 to which the bond is attached can be in any of the applicable possible

28 configurations.
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1 General Synthetic Methodology

2 The compounds of the invention are encompassed by the general

3 Formulas 1 through 8 provided above. As it can be seen, in each of these

4 formulas a linker or tethering group designated Z covalently connects an

aromatic or heteroaromatic moiety designated A(R2)-CH2)n-COOR 8 and

6 another cyclic moiety which in accordance with these formulas is a

7 substituted phenyl, substituted tetrahydronaphthalene, substituted chroman,

8 thiochroman, tetrahydroquinoline or tetrahydroisoquinoline moiety.

9 Generally speaking a compound such as X4-A(R 2)-CH 2)n-COOR 8 is

commercially available, or can be made in accordance with the chemical

11 literature, or with such modification of known chemical processes which are

12 within the skill of the practicing organic chemist. The group X4 represents a

13 reactive group, which is suitable for coupling the X4.A(R 2)-CH 2)n-COOR 8

14 compound to a derivative of the substituted phenyl, substituted

tetrahydronaphthalene, substituted chroman, thiochroman,

16 tetrahydroquinoline or tetrahydroisoquinoline moiety so that as a result of

17 the coupling the linker or tether moiety Z is formed. In many instances the

18 group X4 is a leaving group such as halogen, or

19 trifluoromethanesulfonyloxy, or a group capable of participating in a Wittig

or Horner Emmons reaction. In some instances the group X4 is an ethynyl

21 group capable of undergoing a coupling reaction with a leaving group (such

22 as a halogen or a trifluoromethanesulfonyloxy group) attached to the

23 substituted phenyl, substituted tetrahydronaphthalene, substituted chroman,

24 thiochroman, tetrahydroquinoline or tetrahydroisoquinoline moiety. The

group X4 can also represent an OH or an NH 2 group that forms an ester

26 (COO) or amide (CONH) linker, respectively, when reacted with an

27 activated carboxyl derivative of the substituted phenyl, substituted

28 tetrahydronaphthalene, substituted chroman, thiochroman,
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1 tetrahydroquinoline or tetrahydroisoquinoline moiety. Examples for the

2 compounds of formula X4_A(R 2)-CH 2)n-COORs are provided in the

3 specific examples below. Further examples where the X4 group is halogen

4 are ethyl 4-iodobenzoate, ethyl 6-iodonicotinate, ethyl 5-iodofuran-3-

carboxylate, ethyl 5-iodothiophen-3-carboxylate, ethyl 5-iodofuran-2-

6 carboxylate, ethyl 5-iodothiophen-2-carboxylate, and analogous halogenated

7 derivatives of the respective pyridazine, pyrazine and other heteroaryl

8 carboxylic acid esters. The analogous aryl and and heteroaryl hydroxyl

9 compounds and amines, wherein the halogen of the above-listed compounds

is replaced by OH or NH2 respectively, also serve as additional examples for

11 the reagents of the formula X4-A(R 2)-CH 2)n-COORs. In these examples

12 X4 is OH or NH2 respectively.

13 Still further in accordance with the general synthetic methodology to

14 provide the compounds of the present invention, a derivative of the

substituted phenyl, substituted tetrahydronaphthalene, substituted chroman,

16 thiochroman, tetrahydroquinoline or tetrahydroisoquinoline moiety is

17 synthesized first, having a covalently attached X5 group. The X group

18 reacts with the X4 group of the reagent X4-A(R 2)-CH 2)n-COOR8 to form

19 the linker designated Z in Formulas 1 through 8. The Xg group is one that

is capable of participating in a catalyzed coupling reaction, (such as an

21 ethynyl group when X4 is a leaving group), or a leaving group (such as

22 halogen or trifluoromethanesulfonyloxy when X4 is an ethynyl group) or

23 an activated carboxylic acid function (when X4 is OH or NH2 The X

24 group can also be an OH, SH or NH2 group when the X4 group is an

activated carboxylic acid function. Specific examples for substituted

26 phenyl, substituted tetrahydronaphthalene, substituted chroman,

27 thiochroman, tetrahydroquinoline or tetrahydroisoquinoline intermediates

28 having an X5 functionality are provided below, and are also available in the
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1 chemical scientific and patent literature. Generally speaking, for reagents

2 and reactions covalently joining a substituted tetrahydronaphthalene,

3 substituted chroman, thiochroman, or tetrahydroquinoline intermediate with

4 a substituted aryl or heteroaryl group, such as X4-A(R 2)-CH 2)n-COORg, to

form a compound including the linker designated Z, reference is made to

6 United States PatentNos. 5,648,503; 5,723,666 and 5,952,345 the

7 specification of each of which are expressly incorporated herein by

8 reference.

9 The substituted phenyl, tetrahydronaphthalene, chroman,

thiochroman, tetrahydroquinoline or tetrahydroisoquinoline moiety of the

11 novel compounds of the invention are derivatized in a manner to include the

12 specific substituents (such as for example the cycloalkyl substituents)

13 encompassed within the scope of the invention, either before or after the 

14 A(R2)-CH 2)n-COOR moiety has been attached and the linker Z has

formed, as illustrated by the below described specific examples.

16 The -CH2).-COORg moiety of the compounds of the invention can be

17 modified in order to obtain still further compounds of the invention. One

18 such modification is saponification of compounds where the R, group is an

19 alkyl or -CH 20(CI. 6-alkyl) group. Another modification is esterification of

the carboxylic acid function when the R8 group is H or a cation. Such

21 saponification and esterification reactions are well known in the art and

22 within the skill of the practicing organic chemist. Still another modification

23 of the compounds of the invention (or of the intermediates X4-A(R2

24 CH2)n-COOR 8 or of precursors to these intermediates) is the

homologation of the (CH 2 group. The latter can be accomplished, for

26 example, by the well known Arndt-Eistert method of homologation, or other

27 known methods of homologation.

28
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1 SPECIFIC EMBODIMENTS

2 With reference to the symbol A in Formulas 1 through 8, the

3 preferred compounds of the invention are those where A is phenyl, naphthyl,

4 pyridyl, thienyl or furyl. Even more preferred are compounds where A is

phenyl. As far as substitutions on the A (phenyl) and A (pyridyl) groups

6 are concerned, compounds are preferred where the phenyl group is 1,4

7 (para) substituted and where the pyridine ring is 2,5 substituted.

8 (Substitution in the 2,5 positions in the "pyridine" nomenclature corresponds

9 to substitution in the 6-position in the "nicotinic acid" nomenclature.) In the

presently preferred compounds of the invention either there is no R2

11 substituent on the A group, or the Rz substituent is preferably a fluoro

12 group that is preferably located on the aromatic carbon adjacent (ortho) to

13 the carbon bearing the -(CH2)n-COOR group.

14 As far as the -(CH2z)-COOR8 is concerned compounds are preferred

where n is 0, 1 or 2, and even more preferred where n is 1. In Formulas 

16 and 8 only compounds where n is 1 or 2 are preferred, with n=l being most

17 preferred. For the Rs group H, lower alkyl of 1 to 3 carbons, and -CH20(C1

18 6-alkyl) groups are preferred, as well as the pharmaceutically acceptable

19 salts of the free acids when Rs is H. Among the lower alkyl and 

6-alkyl) groups ethyl and OCH 2CH 3 respectively, are presently most

21 preferred.

22 The linker group Z in all the compounds of the invention is

23 preferably ethynyl

24 ester ethenyl, (-CR 1 =CRi-) or amide (CONR 1

Among these the ethynyl and ester (CO-O) linkers are most

26 preferred. Moreover, in the preferred compounds of the invention the linker

27 Z is attached to the 6 position in Formula 1, to the 4 position in Formula 2,
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1 to the 6 position in Formula 3, to the 6 position in Formula 4, to the 4

2 position in Formula 5, to the 4 position in Formula 6, to the 6 position in

3 Formula 7, and to the 6 position in Formula 8. These positions are

4 indicated by arabic numerals in Formulas 1 through 8.

The R1 group substituting the non-aromatic rings in Formulas 1, 3,

6 4, 7 and 8 is preferably alkyl, more preferably alkyl of 1 to 3 carbons, and

7 most preferably methyl. The R 1 group substituting the cyclopropane ring in

8 Formulas 1, 2, 3 and 7 is preferably non-existent (p is or is alkyl of 1 to

9 3 carbons, even more preferably methyl.

The X group in Formulas 1 and 5 is preferably 0, and in Formula 2

11 X is preferably O or NR.

12 The X1 group in Formula 4 is preferably 1-imidazolyl, substituted 1-

13 imidazolyl, or NRR6 where R6 is preferably cyclopropyl or branched-chain

14 alkyl. The X2 group in Formula 6 is preferably 1-imnidazolyl or substituted

1-imidazolyl.

16 The X3 group in Formula 8 is preferably O or C=0.

17 The Y group is preferably H, lower alkyl of 1 to 3 carbons,

18 cycloalkyl, lower alkyl substituted cycloalkyl, or halogen. Among these, H,

19 Cl, and cyclopropyl are most preferred.

The YI group of Formula 8 is preferably H, lower alkyl of 1 to 3

21 carbons, cycloalkyl, or lower alkyl substituted cycloalkyl. Among these H,

22 ethyl and cyclopropyl are presently most preferred.

23 The most preferred compounds of the invention are disclosed in

24 Tables 2 through 9 with reference to Formulas 9 through 16. The

compounds specifically shown in Tables 2 through 9 are carboxylic acids,

26 but it should be understood that the Cl_3alkyl esters, methoxymethyl

27 (OCH 2CH 3 esters and pharmaceutically acceptable salts of the acids shown
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1 in these tables are also highly preferred.

2 It should also be apparent that the preferred compounds shown in

3 Table 2 with reference to the more specific Formula 9 are within the scope

4 of Formula 1.

Similarly, the preferred compounds shown in Table 3 with reference

6 to the more specific Formula 10 are within the scope of Formula 2;

7 the preferred compounds shown in Table 4 with reference to the

8 more specific Formula 11 are within the scope of Formula 3;

9 the preferred compounds shown in Table 5 with reference to the

more specific Formula 12 are within the scope of Formula 4;

11 the preferred compounds shown in Table 6 with reference to the

12 more specific Formula 13 are within the scope of Formula 

13 the preferred compounds shown in Table 7 with reference to the

14 more specific Formula 14 are within the scope of Formula 6;

the preferred compounds shown in Table 8 with reference to the

16 more specific Formula 15 are within the scope of Formula 7, and

17 the preferred compounds shown in Table 9 with reference to the

18 more specific Formula 16 are within the scope of Formula 8.
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Formula 9

TABLE 2

Compound X Y Z R n Position of
No. 2),,COOH

0 HI H 0 4

42 0 H H 1 4

44 0 H F 0 4

48 0 cyclopropyl H 1 4

0 cyclopropyl F 1 4

52 0 cyclopropyl H1 0 4

54 0 cyclopropyl F 0 4

58 0 cyclopropyl -CO-O- H 1 4

0 cyclopropyl -CO-O- H I1 3

66 CH3  H -C C- H 0 4
N I_ 
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-(CH 2),rrCOOH

Rs X

TABLE 3
Compound No. Rs 1R3 n

110 n-propyl (n-propYl)N H 0

112 benzyl NH H 0

114 benzyl (n-benzyl)N H 0

108 n-propyl NH H 0

116 benzy] methyIN H 0

77 benzyl 0 H 0

78 benzyl 0 H 1

methyl 0 H 1

69 methyl 0 H 0

73 isopropyl 0 H 0

74 isopropyl 0 H 1

82 benzyl 0 methyl 1

81 benzyl 0 methyl 0

89 (CH,) 3C-CH2 0 methyl 0
(CH3 3C-CH2 0 mnethyl 1

94 benzyl 0 ethyl I

93 benzyl 0 ethyl 0

86 isopropyl 0 methyl 1

isopropyl 0 methyl 0

105 ethyl 0 t-butyl 0

106 ethyl 0 t-butyl 1

L 98 isopropyl 0 ethyl 1
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Formula I11

TABLE 4

Compound No. R

22 F

24 H
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Formula 12

TABLE 

Compound No. XRn

3 methyl,cyclopropyl-N H 0

8 methyl,cyclopropyl-N H 1

13 methyl,cyclopropyl-N IF 0

18 methyl,cyclopropyl-N F 1

139 1-imidazolyl H 0

137 1-imidazolyl H 1

26 inethyl,isopropyl-N H 0
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Formula 13

TABLE 6

Compound No. R2__R7 Y R3

143 H methyl t-butyl t-butyl

145 1 F methyl t-butyl 1t-butyl
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Formula 14

TABLE 7 

Compound No. X2R 3  n

119 1-imidazolyl mnethyl 0

121 1-imidazolyl methyl 1

127 1-imidazolyl iso-propyl 1

126 1-imidazolyl iso-propyl 0

134 ethyl,cyclopropyl-N iso-propyl 0-

130 ethyl,cyclopropyl-N methyl 0

131 ethyl,cyclopropyl-N methyl 1

141 (1-methyl)cyclopropyl-oxy iso- 1
I propyl 
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Formula 

TABLE 8

Compound No. R R2n

62 H H 0

63 1 Me H 1 
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(CH2)V-COOH

Formula 16

TABLE 9

Compound X3  YR 3  Z R n
No. 

28 0 H methyl -C=EC- H 1

0 H methyl F 0

CO H H H I

CO H H F 0

36 0 cyclopropyl methyl H 1

38 0 cyclopropyl methyl F 1

46 0 H methyl -CO-O- H 1

CO H H- -CO-O- H 1

32 0 H methyl F 1

56 0 ethyl methyl H 1

34 0 cyclopropyl methyl H 0

CO 1-l H F 1
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1 The compounds of the invention can be synthesized by applying the

2 general synthetic methodology described above, and by such modifications

3 of the hereinafter described specific synthetic routes which will become

4 readily apparent to the practicing synthetic organic chemist in light of this

disclosure and in view of general knowledge available in the art. The

6 hereinafter disclosed specific reaction schemes are directed to the synthesis

7 of exemplary and preferred compounds of the invention. Whereas each of

8 the specific and exemplary synthetic routes shown in these schemes may

9 describe specific compounds of the invention only within the scope of one

or two of the general Formulas 1 through 8, the synthetic processes and

11 methods used therein are adaptable within the skill of the practicing organic

12 chemist and can be used with such adaptation for the synthesis of

13 compounds of the invention which are not specifically described herein as

14 examples.

Reaction Scheme 1 discloses a presently preferred synthetic route to

16 certain intermediates or reagents having the general formula X4-A(R 2

17 CH2)n-COOR 8 where the symbol A represents a di-, or tri-substituted

18 phenyl moiety. These intermediates are utilized in the synthesis of the

19 compounds of the invention.
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1

2

3 Reaction Scheme 2 discloses presently preferred synthetic routes to

4 obtain exemplary and preferred tetrahydronaphthalenone compounds of the

invention within the scope of Formula 8 where the the symbol X3

6 represents a C=O group, Z represents an ethynyl moiety or a -COO- (ester)

7 function, and A is a substituted phenyl moiety.

8 Reaction Scheme 3 discloses presently preferred synthetic routes to

9 obtain exemplary and preferred tetrahydronaphthalene compounds of the

invention within the scope of Formula 4 where X1 represents a dialkyl

11 substituted nitrogen, Z is an ethynyl moiety and A is a substituted phenyl

12 moiety.

13 Reaction Scheme 4 discloses presently preferred synthetic routes to

14 obtain exemplary and preferred isoquinoline compounds of the invention

within the scope of Formula 3 where the symbol Y represents hydrogen, Z

16 is an ethynyl moiety and A is a substituted phenyl moiety.

17 Reaction Scheme 5 discloses presently preferred synthetic routes to

18 obtain exemplary and preferred chroman compounds of the invention within

19 the scope of Formula 8 where the symbol Y1 represents hydrogen, Z is an

ethynyl moiety or an ester (COO) function, and A is a substituted phenyl

21 moiety.
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1 Reaction Scheme 6 discloses presently preferred synthetic routes to

2 obtain other exemplary and preferred chroman compounds of the invention

3 within the scope of Formula 8 where the symbol Y 1 represents a

4 cyclopropyl group, Z is an ethynyl moiety and A is a substituted phenyl

moiety.

6 Reaction Scheme 7 discloses presently preferred synthetic routes to

7 obtain exemplary and preferred chroman compounds of the invention within

8 the scope of Formula 1 where the symbol X represents oxygen Y

9 represents hydrogen, Z is an ethynyl moiety and A is a substituted phenyl

moiety.

11 Reaction Scheme 8 discloses presently preferred synthetic routes to

12 obtain other exemplary and preferred chroman compounds of the invention

13 within the scope of Formula 1 where the symbol X represents oxygen 

14 Y represents a cyclopropyl group, Z is an ethynyl moiety and A is a

substituted phenyl moiety.
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1 Reaction Scheme 9 discloses presently preferred synthetic routes to

2 obtain exemplary and preferred tetrahydroquinoline compounds of the

3 invention within the scope of Formula 1 where the symbol X represents an

4 alkyl substituted nitrogen (alkyl-N), Y represents hydrogen, Z is an ethynyl

moiety and A is a substituted phenyl moiety.

6 Reaction Schemes 10 and 11 disclose presently preferred synthetic

7 routes to obtain exemplary and preferred phenyl compounds of the invention

8 within the scope of Formula 2 where the symbol X represents oxygen 

9 Rg is alkyl or benzyl, Z is an ethynyl moiety and A is a substituted phenyl

moiety.

11 Reaction Scheme 12 discloses presently preferred synthetic routes to

12 obtain exemplary and preferred phenyl compounds of the invention within

13 the scope of Formula 2 where the symbol RS-X represents an alkyl, dialkyl,

14 benzyl or dibenzyl substituted nitrogen, Z is an ethynyl moiety and A is a

substituted phenyl moiety.

16 Reaction Schemes 13 and 14 disclose presently preferred synthetic

17 routes to obtain exemplary and preferred phenyl compounds of the invention

18 within the scope of Formula 6 where the symbol X2 represents a (1-

19 imidazolyl) moiety, Z is an ethynyl moiety and A is a substituted phenyl

moiety.
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1 Reaction Scheme 15 disclose presently preferred synthetic routes to

2 obtain exemplary and preferred phenyl compounds of the invention within

3 the scope of Formula 6 where X2 represents an alkyl and cyclopropyl

4 substituted nitrogen (X2 (alkyl,cycloalkyl)N) Y represents hydrogen, Z

is an ethynyl moiety and A is a substituted phenyl moiety.

6 Reaction Scheme 16 discloses presently preferred synthetic routes to

7 obtain exemplary and preferred tetrahydronaphthalene compounds of the

8 invention within the scope of Formula 4 where the symbol X1 represents a

9 (1-imidazolyl) moiety, Y represents hydrogen, Z is an ethynyl moiety and A

is a substituted phenyl moiety.

11 Reaction Scheme 17 discloses presently preferred synthetic routes to

12 obtain exemplary and preferred phenyl compounds of the invention within

13 the scope of Formula 6 where the symbol X2 represents a 1-methyl-

14 cyclopropoxy moiety, Y represents hydrogen, Z is an ethynyl moiety and A

is a substituted phenyl moiety.

16 Reaction Scheme 18 discloses presently preferred synthetic routes to

17 obtain exemplary and preferred phenyl compounds of the invention within

18 the scope of Formula 5 where the symbol X represents oxygen Y

19 represents a tertiary-butyl group, Z is an ethynyl moiety and A is a

substituted phenyl moiety.

21
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1 SPECIFIC EXAMPLES

2 4-Hydroxy phenvl acetic acid-t-butyl ester (Reagent E)

3 A stirred suspension of 4-hydroxy-phenyl acetic acid (0.152g,

4 Immol) in anhydrous toluene (5mL) was heated at 800C and N,N-dimethyl

formamide-di-t-butyl acetal (ImL, 4.17mmol) was added when the solution

6 became homogenous. After 0.5h, the reaction mixture was cooled to

7 ambient temperature and the volatiles were distilled off in vacuo. The

8 residue was diluted with water and extracted with diethyl ether The

9 combined organic extract was dried over anhydrous sodium sulfate, filtered

and evaporated in vacuo to afford an oil which was subjected to flash

11 column chromatography over silica gel (230-400 mesh) using 16% ethyl

12 acetate in hexane as the eluent to afford the title compound as a solid (0.11 g,

13 56%).

14 'H-NMR (300 MHz, CDC13 1.44(s, 9H), 3.45(s, 2H), 6.55(s, 1H), 6.69(d,

J= 8.8Hz, 2H), 7.06(d, J= 8.5Hz, 2H).

16 3-Hydroxy phenyl acetic acid-t-butyl ester (Reagent F)

17 A stirred suspension of 3-hydroxy-phenyl acetic acid (1.52g,

18 10mmol) in anhydrous toluene (20mL) was heated at 800C and N,N-

19 dimethyl formamide-di-t-butyl acetal (9.6mL, 40mmol) was added when the

solution became homogenous. After 0.5h, the reaction mixture was cooled

21 to ambient temperature and the volatiles were distilled off in vacuo. Th

22 residue was diluted with water and extracted with diethyl ether The

23 combined organic extract was dried over anhydrous sodium sulfate, filtered

24 and evaporated in vacuo to afford an oil which was subjected to flash

column chromatography over silica gel (230-400 mesh) using 16% ethyl

26 acetate in hexane as the eluent to afford the title compound as a solid (1.17g,

27 56%).
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1 'H-NMR (300 MHz, CDCl3 1.47(s, 9H), 3.49(s, 2H), 6.30(s, 1H), 6.70-

2 6.79 2H), 6.81(d, J 7.6Hz, 1H), 7.16(t, J 7.7Hz, 1H).

3 Methvl-2-fluoro-4-iodo benzoate (Reagent G)

4 A solution of 2-fluoro-4-iodo toluene (5g, 26.6mmol) in pyridine

(2mL) and water (20mnL) was treated with potassium permanganate (16.6g,

6 105mmol) and heated at 1500C overnight. The reaction mixture was then

7 cooled to room temperature and filtered and the filtrate was extracted with

8 hexane. The aqueous phase was acidified with 10% hydrochloric acid and

9 extracted with ethyl acetate. The organic phase was dried over anhydrous

sodium sulfate, filtered and evaporated in vacuo. The residue was dissolved

11 in 20mL of methanol, treated with concentrated sulfuric acid (lmL) and

12 refluxed overnight. The volatiles were distilled off in vacuo and the residue

13 was dissolved in diethyl ether, washed with brine, dried over anhydrous

14 sodium sulfate, filtered and evaporated in vacuo to an oil. Flash column

chromatography over silica gel (230-400 mesh) using 10% ethyl acetate in

16 hexane as the eluent afforded the title compound as an oil (0.26g, 

17 'H NMR (300 MHz, CDC13 6 7.60 4H), 3.93 3H).

18 Ethyl-2-fluoro-4-hydroxy benzoate (Reagent I)

19 A solution of 2-fluoro-4-hydroxy benzoic acid (Intermediate 4, 3g,

19.2mmol) in ethanol (65mL) and benzene (90mL) was treated with

21 concentrated sulfuric acid (1.5mL) and heated at reflux overnight using a

22 Dean-Stark water trap. The volatiles were distilled off in vacuo and the

23 residue was diluted with water and diethyl ether. The phases were separated

24 and the organic phase was washed with saturated aqueous sodium

bicarbonate water (xl) and brine dried over anhydrous

26 magnesium sulfate, filtered and evaporated in vacuo to afford the title

27 compound as a solid (3.07g, 86%).
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1 'H-NMR (300 MHz, CD3COCD3 6 1.34 J 7.1H1z, 3H1), 4.32 J=

2 7.1Hz, 2H1), 6.66(dd,Jr 2.6, 10.9Hz, 1H1), 6.76 (dd, J= 2.3, 8.5Hz, 1H1),

3 7.83(d, J= 8.4Hz, 11-T), 9.91 1H).

4Ethyl-2-fluoro-4-trifluoromethylsulf n -OXbenzoate (Intermediate 6)

A stirred, cooled (ice bath) solution of ethyl-2-fluoro-4-hydroxy-

6 benzoate (Intermediate 5, 0.368g, 2mrnol) and 2,6-di-tert-butyl-4-methyl-

7 pyridine (0.8 81g, Smmol) in 8mL of dichioromethane was treated with

9 trifluoromethanesulfonic anhydride 1ig, 4mrnol). The reaction mixture

9 was allowed to warmn to ambient temperature and stirred overnight. The

reaction mixture was subjected to flash column chromatography over silica

11 gel (23 0-400 mesh) using 5-10% ethyl acetate in hexane as the eluent to

12 afford the title compound (0.53g, 

13 'H-NMR (300 MHz, CDCl3):561.41 J 7.3Hz, 311), 4.42 J= 7.1Hz,

14 2H), 7.12-7.20(m, 2H), 8.08(t, J= 8.3Hz, 1Hf).

Ethyl-2-fluoro-4-trimethylsilanvlgthynyl-benzoate (Intermediate 7)

16 A solution of ethyl-2-fluoro-4- trifluoromethylsulfonyloxy-benzoate

17 (Intermediate 6, 1.82g, 6mmol) in triethyl amine (Il2mL) and anhydrous

18 tetrahydrofuran (3OmL) was treated with copper(I)iodidc 12g, 0.6mmol)

19 and sparged with argon. Dichlorobis(trilphenylphosphine)palladium(II)

(0.4 3g, 0.6mmol) was added followed by (trimethylsilyl)acetylcne (3 .6mL,

21 24mmol) and the resulting reaction mixture was heated at 70'C overnight. It

22 was then cooled to ambient temperature, diluted with diethyl ether and

23 filtered over a bed of celite. The filtrate was evaporated in vacuo to an oil

24 which was subjected to flash column chromatography over silica gel (230-

400 mesh) using 5% ethyl acetate in hexane as the eluent to afford the title

26 compound as an orange oil (L 5 g, quantitative).

27 'H-NMR (300 MHz, CDCI3 0.011 9H1), 1.13(t, J= 7.1Hz, 311), 4.13 (q,
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1 J= 7.1Hz, 2H), 6.93-7.02(m, 2H), 7.07 1H), 7.61(t, J= 7.9Hz, 1H).

2 Ethyl-4-ethynvl-2-fluoro benzoate (Reagent D)

3 A solution of ethyl-2-fluoro-4-trimethylsilanylethynyl-benzoate

4 (Intermediate 7, 1.5g, 6mmol) in ethanol (16mL) was treated with

potassium carbonate (1.485g, 10.74mmol) and stirred overnight at room

6 temperature. The reaction mixture was then diluted with water and extracted

7 with diethyl ether The combined organic phase was dried over

8 anhydrous magnesium sulfate, filtered and evaporated in vacuo to afford an

9 orange oil. Flash column chromatography over silica gel (230-400 mesh)

using 5% ethyl acetate in hexane as the eluent afforded the title compound

11 (1g, 86%).

12 'H-NMR (300 MHz, CDC13):6 1.39 J= 7.1Hz, 3H), 3.26 1H), 4.39 (q,

13 J= 7.1Hz, 2H), 7.22-7.33 2H), 7.88(t, J= 7.7Hz, 1H).

14 Methyl-4-iodo-phenyl acetate (Reagent B)

A solution of4-iodo phenyl acetic acid (5g, 19mmol) in methanol was

16 treated with concentrated sulfuric acid (0.5mL) and refluxed overnight. The

17 volatiles were distilled off in vacuo and the residue was dissolved in ethyl

18 acetate, washed with brine, dried over anhydrous sodium sulfate, filtered and

19 evaporated in vacuo to an oil which was subjected to flash column

chromatography over silica gel (230-400 mesh) using 5% ethyl acetate in

21 hexane as the eluent to afford the title compound as a clear oil (5g, 

22 'H NMR (300 MHz, CDC13): 8 7.63 2H, J= 8.5Hz), 7.01 2H, J=

23 8.0Hz), 3.67 3H), 3.55 2H).

24 2-Fluoro-4-iodo-phenyl acetonitrile (Intermediate 2)

A solution of2-fluoro-4-iodo-benzyl bromide (Intermediate 1,

26 2.56g, 8.15mmol) in ethanol (55mL and water (lOmL) was treated with

27 sodium cyanide (2.15g, 43.86mmol) and refluxed for 0.5h. The volatiles
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1 were distilled off in vacuo and the residue was diluted with water and

2 extracted with diethyl ether The combined organic extract was washed

3 with water (xl) and brine dried over anhydrous magnesium sulfate,

4 filtered and evaporated in vacuo to afford the title compound as a pale

yellow solid (2.05g, 96%).

6 IH-NMR (300 MHz, CDC13): 8 3.71(s, 3H), 7.16(t, J= 8.2Hz, 1H), 7.45(dd,

7 J= 1.7, 9.1Hz, 1H), 7.51(dd, J= 1.5, 8.2Hz, 1H).

8 2-Fluoro-4-iodo-phenyl acetic acid (Intermediate 3)

9 A solution of2-fluoro-4-iodo-phenyl acetonitrile (Intermediate 2,

2.05g, 7.83mmol) in ethanol (50mL and water (15mL) was treated with

11 potassium hydroxide (3.4g, 60.7mmol) and refluxed for 4h. The volatiles

12 were distilled off in vacuo and the residue was diluted with water and poured

13 into cold, dilute hydrochloric acid and the precipitated solid was filtered.

14 The solid was dissolved in diethyl ether, and the organic solution was dried

over anhydrous magnesium sulfate, filtered and evaporated in vacuo to

16 afford the title compound a pale yellow solid (1.75g, 79%).

17 'H-NMR (300 MHz, CDC13 3.64 2H), 6.98(t, J= 7.9Hz, 1H), 7.25-

18 7.46 2H), 9.60-10.40(br s, 1H).

19 Ethyl-2-fluoro-4-iodo-phenyl acetate (Reagent C)

A solution of2-fluoro-iodo-phenyl acetic acid (Intermediate 3,

21 1.75g, 6.22mmol) in ethanol (50mL) and benzene (100mL) was treated with

22 concentrated sulfuric acid (1.4mL) and heated at reflux overnight using a

23 Dean-Stark water trap. The volatiles were distilled off in vacuo and the

24 residue was diluted with water and diethyl ether. The phases were separated

and the organic phase was washed with saturated aqueous sodium

26 bicarbonate water (xl) and brine dried over anhydrous

27 magnesium sulfate, filtered and evaporated in vacuo to afford an oil which
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1 was subjected to flash column chromatography over silica gel (230-400

2 mesh) using 5%-10% ethyl acetate in hexane as the eluent to afford the title

3 compound as a pale yellow solid (1.4g, 73%).

4 'H-NMR (300 MHz, CDC13 8 1.25 J= 7.1Hz, 3H), 3.60 2H), 4.16 (q,

J= 7.1Hz, 2H), 6.99(t, J 8.0Hz, 1H), 7.39-7.44(m, 2H).

6 Methyl-2-fluoro-4-iodo-phenyl acetate (Reagent H)

7 A solution of 2-fluoro-4-iodo-phenyl acetonitrile (Intermediate 2,

8 3g, 11.45mmol) in methanol (50mL) and benzene (50mL) was treated with

9 p-toluene sulfonic acid (2.5g, 13.15mmol) and heated at reflux overnight

using a Dean-Stark water trap. The volatiles were distilled off in vacuo and

11 the residue was diluted with water and diethyl ether. The phases were

12 separated and the organic phase was washed with saturated aqueous sodium

13 bicarbonate water (xl) and brine dried over anhydrous

14 magnesium sulfate, filtered and evaporated in vacuo to afford an oil which

was subjected to flash column chromatography over silica gel (230-400

16 mesh) using 6% ethyl acetate in hexane as the eluent to afford the title

17 compound as a colorless oil (2.7g, 

18 'H-NMR (300 MHz, CDC13): 8 3.62 2H), 3.70 3H), 6.99(t, J= 7.9Hz,

19 1H), 7.39-7.45(m, 2H).

GENERAL PROCEDURE A: 7-Methoxy-1,1 -dimethyl-1,2,3,4-

21 tetrahydronaphthalene (Intermediate 8)

22 A stirred, cooled (-400C) solution of titanium tetrachloride in

23 anhydrous dichloromethane (1M, 20mL) under argon, was treated with a

24 solution of dimethyl zinc (2M, 40mL) in toluene. After 0.5h, a solution of 7-

methoxy-1-tetralone (1.76g, 10mmol) in anhydrous dichloromethane 

26 was cannulated into the reaction mixture and the resulting solution was

27 allowed to warm to ambient temperature and stirred overnight. The reaction
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1 mixture was then cooled to -400C and cautiously quenched with methanol

2 (1 lmL). It was diluted with dichloromethane and saturated aqueous

3 ammonium chloride solution. The phases were separated and the aqueous

4 phase was extracted with dichloromethane (x2mL). The combined organic

phase was dried over anhydrous sodium sulfate, filtered and evaporated in

6 vacuo to the title compound (1.75g, 92%) as an oil.

7 'H-NMR (300 MHz, CDC13 1.33(s, 6H), 1.67-1.71(m, 2H), 1.79-1.90(m,

8 2H), 2.75(t, J 6.2Hz, 2H), 3.83(s, 3H), 6.72(dd, J= 2.6, 8.3Hz, 1H),

9 6.93(d, J 2.6Hz, 1H), 7.02(d, J 8.3Hz, 1H).

GENERAL PROCEDURE B: 6-Methoxv-4.4-dimethyl- 1,2,3.4-

11 tetrahydronaphthalene-1-one (Intermediate 9)

12 A solution of 7-methoxy-1,1-dimethyl-1,2,3,4-tetrahydronaphthalene

13 (Intermediate 8, 1.65g, 8.7 mmol) in 7.5mL of glacial acetic acid was

14 cooled to 0°C and treated with a solution of chromium trioxide (2g, 

in 8mL of acetic acid and 7mL of water. The reaction mixture was then

16 allowed to warm to ambient temperature and stirred overnight. It was

17 diluted with water and extracted with diethyl ether The combined

18 organic phase was washed with water saturated aqueous sodium

19 bicarbonate (xl) and brine dried over anhydrous magnesium sulfate,

filtered and evaporated in vacuo to afford the title compound (1.64g, 93%) as

21 a yellow oil.

22 1H-NMR (300 MHz, CDC13):6 1.34(s, 6H), 1.96(t, J= 7.1Hz, 2H), 2.64(t, J

23 7.1Hz, 2H), 3.83(s, 3H), 6.77(dd, J= 2.6, 8.7Hz, 1H), 6.83(d, J= 

24 1H), 7.98(d, J 8.7Hz, 1H).

6-Hydroxy-4,4-dimethyl- ,2,3,4-tetrahydronaphthalene- 1-one

26 (Intermediate 
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1 A stirred, cooled (-78 0C) solution of 6-methoxy-4,4-dimethyl-1,2, 3 ,4-

2 tetrahydronaphthalene-l-one (Intermediate 9, 0.8, 3mmol) under argon was

3 treated with a 1M solution of boron tribromide (lOmL). The reaction

4 mixture was allowed to warm to ambient temperature and stirred overnight.

The reaction mixture was cooled to -780C, quenched and diluted with

6 saturated aqueous sodium bicarbonate solution and the aqueous phase was

7 extracted with dichloromethane The combined organic phase was

8 dried over anhydrous sodium sulfate, filtered and evaporated in vacuo to an

9 oil. Flash column chromatography over silica gel (230-400 mesh) using

30% ethyl acetate in hexane as the eluent afforded the title compound (0.3g,

11 52%) as a yellow viscous oil.

12 'H-NMR (300 MHz, CDC13):6 1.33(s, 6H), 1.97(t, J 6.8Hz, 2H), 2.71(t, J

13 6.7Hz, 2H), 6.81(dd, J= 2.3, 8.5Hz, 1H), 6.94(d, J 2.3Hz, 1H), 7.98(d,

14 J= 8.7Hz, 1H), 9.35(s, 1H).

GENERAL PROCEDURE C: 4.4-Dimethyl-6-trifluoromethvlsulfonvloxy-

16 1,2,3,4-tetrahydronaphthalene-1 -one (Intermediate 11)

17 A stirred, cooled solution of 6-hydroxy-4,4-dimethyl-1,2,3,4-

18 terahydronaphthalene-1-one (Intermediate 10, 0.3g, 1.6mmol) in anhydrous

19 dichloromethane (10mL) was treated with 4-(dimethylamino)pyridine

(0.36g, 3.27mmol) followed by 2-[N,N'-bis(trifluoromethylsulfonyl)amino]-

21 5-chloropyridine (0.79g, 2mmol). After stirring at ambient temperature for

22 0.75h, the reaction mixture was diluted with dichloromethane and washed

23 with water The organic phase was dried over anhydrous sodium

24 sulfate, filtered and evaporated in vacuo to an oil. Flash column

chromatography over silica gel (230-400 mesh) using 8-10% ethyl acetate in

26 hexane as the eluent afforded the title compound (0.462g, 90%) as an off-

27 white solid.
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1 I1-NMR (300 MHz, CDC13):561.36(s, 6H), 2.01(t, 6.8Hz, 2H), 2.70(t, J

2 =6.7Hz, 2H), 7.15(dd, J 2.5, 8.7Hz, 1H), 7.28(d, J 2.4Hz, 1H), 8,06(d,

3 J= 8.7Hz, 1H1).

4GENERAL PROCEDURE D: 4,4-Dimethy-6..trimetsilalyl-eth yl-

1,2,3 4-tetrahvdronaphthalene- 1-one (Intermediate 12)

6 A solution of 4,4-dimethy-6-trifluoromethy15ufofloxy-1,2,3,4-

7 tetrahydronaphthalene-1I-one (Intermediate 11, 0.46g, 1 .43mmol) in triethyl

8 amine (3mL) and anhydrous tetrahydrofuran (8mL) was treated with

9 copper(I)iodide 1 g, 0.53mmol) and sparged with argon for 5 minutes.

Trimethylsilyl acetylene (0.85mL, 6mmol) was then added followed by

I11 dichlorobis(triphenylphosphine)palladium(II) (0.25g, 0 .36mmol). The

12 resulting reaction mixture was heated at 70'C for 1 7h. It was then cooled to

13 ambient temperature, diluted with diethyl ether and filtered over a bed of

14 celite. The filtrate was evaporated vacuo to an oil which was subjected to

flash column chromatography over silica gel (23 0-400 mesh) using 5% ethyl

16 acetate in hexane as the eluent to afford the title compound (0.2 8g, 

17 'H-NMR (300 MHz, CDCI3 6 0.26(s, 9H), 1.36(s, 6H), 1.99(t, J 6.8Hz,

18 2H), 2.69(t, J =6.7Hz, 2H), 7.35(dd, J 8.2Hz, 1H), 7.49 (unresolved

19 d, 1H), 7.93 J 8. 1Hz, I1H).

GENERAL PROCEDURE E: 6-Etnyl-4,4-dimethyl-1,2,4-

21 tetrah dronphthalene-l1-one (Intermediate 13)

22 A solution of 4,4-dimethyl-6-trimethylsilanlylethyniyl-l ,2,3 ,4-

23 tetrahydronaphthalene- 1-one (Intermediate 12, 0.28g, 1 .O3mmol) in

24 methanol (1 OmL) was treated with potassium carbonate (0.74g, 5 .3 

and stirred at ambient temperature for 4h. The volatiles were distilled off in

26 vacuo and the residue was diluted with water and extracted with diethyl. ether

27 The combined organic extract was dried over anhydrous magnesium
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1 sulfate, filtered and evaporated in vacuo to afford the title compound (0.19g,

2 89%) as an oil that solidified on standing.

3 'H-NMR (300 MHz, CDCI3 1 .33(s, 6H), 1 .96(t, J =6.8Hz, 2H), 2.67(t, J

4 =6.8Hz, 2H), 3.25(S, 111), 7.33(dd, J 8.1H1z, 1H), 7.49 J= 1.5H1z,

1 7.13 J 1Hz, I1H).

6 GENERAL PROCEDURE F: 4-(8.8-Dimethyl-5-oxo-5 .6,7,8-tetrahydro-

7 naphthalene-2-vl-ethynv~l)-benzoic acid ethyI ester (Intermediate 14)

8 A solution of 6-ethynyl-4,4-dimethyl- 1,2,3 ,4-tetrahydronaphthalene-

9 1 -one (Intermediate 13, 0.23g, 1. 1lmmol) and ethyl-4-iodo benzoate

(Reagent A, 0.36g, I.3rnmol) in triethyl amine (7mL) and anhydrous

11 tetrahydrofuran (3mL) was treated with copper(I)iodide 1 14g, 0. 6mmol)

12 and sparged with argon for 5 minutes.

13 Dichlorobis(triphenylphosphine)palladium(II) (0.23g, 0.3 3mmol) was added

14 and the reaction mixture was stirred overnight at room temperature. It was

diluted with diethyl ether and filtere d over a bed of celite. The filtrate was

16 evaporated in vacuc to a brown oil that was subjected to flash column

17 chromatography over silica gel (230-400 mesh) using 6-7% ethyl acetate in

18 hexane as the eluent to afford the title compound (0.29g, 72%) as a pale

19 brown solid.

'H-NMR (300 MHz, CDCl3 6 1.3(t, J =7.1Hz, 3H), 1.37(s, 6H), 1.80 J

21 =6.8Hz, 2H), 2.69(t, J =6.8Hz, 2H), 4.35(q, J =7.1Hz, 2H), 7.40(dd, J 

22 1.5, 8.2Hz, 111), 7.51 J 1.6H1z, 1H), 7.57 J =8.3Hz, 2H1), 7.96(d, J

23 8.2Hz, I1H), 7.99(d, J= 8.5SHz, 2H).

24 GENERAL PROCEDURE G 4-(5-Cyclopropylamino-8,8-dimethyl-5 .6,7.8-

tetrahydro-naphthalene-2y1-ethynyl)-benzoic acid ethyl ester (Compound 1,

26 General Formula 4)
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1 A solution of 4-(8 ,8-dimnethyl-5-oxo-5 ,6,7,8-tetrahydro-flaphthalelle-

2 2-ylethynyl)-belzoic acid ethyl ester (Intermediate 14, 0.14g, 0.4mmol) in

3 3mL of dichioromethafle and 2m-L of acetonitrile was treated with

4 cyclopropyl amine(lmL, 14.45mmol). After 5 minutes, acetic acid (lmL)

was added followed by sodium cyarioborohydride (0.13g, 2mmol). The

6 reaction was stirred overnight at ambient temperature. It was then diluted

7 with water and saturated aqueous sodium carbonate solution and extracted

8 with dichioromethane The combined organic extract was dried over

9 anhydrous sodium sulfate, filtered and evaporated in vacuo to an oil. Flash

column chromatography over silica gel (230-400 mesh) using 20% ethyl

I11 acetate in hexane as the eluent afforded the title compound (0.1g, 62%) as a

12 pale yellow solid.

13 'H-NMR (300 MHz, CDCl3 8 0.30-0.60(m, 4H), 1.28(s, 3H), 1.35 3H),

14 1.30(t, J= 7. 1Hz, 3H), 1.55-1.61(m, 1H), 1.83-2.05(m, 3H), 2.25 (quintet, J

3.0 Hz, I 3.80 J =4.9Hz, IlH), 4.3 9(q, J 1Hz, 2H), 7.2 7- 7.3 6(m,

16 2H), 7.52 1H), 7.55(d,J 8.3Hz, 2H), 8.03(d, J =8.5Hz, 211).

17 GENERAL PROCEDURE H 4-[(5-Cyclopropyl-methyl-amino)-8. 8-

18 dimethyl-5,6,7. 8-tetrahydro-naphthalenc-2-vlethvnvl]-benzoic acidety

19 ester (Compound 2, General Formula 4)

A solution of 4-(5-cyclopropylamino-8,8-dimethyl-5 ,6,7,8-tetr-ahydro-

21 naphthalene-2-ylethynyl)-benzoic acid ethyl ester (Compound 1, 0.064g,

22 0. l6mmol) in acetone (2mL) was treated with potassium carbonate (0.6g,

23 4.34mmol) and methyl iodide (lmL, l6mmol) and stirred overnight at

24 ambient temperature. The volatiles were distilled off in vacuo and the

residue was diluted with water and extracted with diehloromethane (x2).

26 The combined organic extract was dried over anhydrous sodium sulfate,

27 filtered and evaporated in vacuo to afford the title compound (0.065g, 99%).
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1 1H-NMR (300 MHz, CDC13 5 0.28-0.49 (in, 4H1), 1.21 3H), 1.26 3H),

2 1.33 J 7. 1Hz, 3H), 1.58-1.73 (in, 2H), 1.83-1.89 (mn, 2H), 2.02-2.08 (mn,

3 1H), 2.06 311), 3.88 J 8.1Hz, 1H), 4.32(q, J 7.1Hz, 211), 7.20(d, J

4 7.8Hz, 1H1), 7.41 1H1), 7.46 J 7.8Hz, 1H1), 7.52(d, J 8.4Hz, 2H),

8.03(d, J =8.3Hz, 211).

6 GENERAL PROCEDURE 1: 4-[(5-Cycloropyl-mcthl-amilo)- 8.S-

,6,7,8-tetrahydronhthaene-2Y1-ethyll-belzoic acid

8 (Compound 3, General Formula 4) A solution of 

9 methyl-amino)- 8,8-dimethy1-5,6,7,8-tetrahydro-naphthalefle-2-Ylethynyl]-

benzoic acid ethyl ester (Compound 2, 0.065g, 0.l58mmol) in ethanol

11 (lmL) and tetrahydrofuran (lmL) was treated with IM aqueous sodium

12 hydroxide solution (lmL) and heated at 80'C for lh. The volatiles were

13 distilled off in vacuc and the residue was diluted with saturated aqueous

14 ammnonium chloride solution and extracted with ethyl acetate The

combined organic extract was dried over anhydrous sodium sulfate, filtered

16 and evaporated in v'acuo to afford a solid that was washed with

17 dichoromethane and dried to afford the title compound 029g, 38%) as a

18 white solid.

19 'H-NMR (300 MHz, CD3COCD 3 6 0.3 5-0.5 1(m, 4H), 1.26(s, 3H1), 1.29 (s,

311), 1.60-1.82(m, 211), 1.88-2.02(m, 211), 2.02-2.15 (in, 111), 2.10 311),

21 3.93 J= 8.0Hz, 1H1), 7.26(dd,J 1.5, 8.2Hz, 1H1), 7.51 J= 

22 111), 7.52(d, J 8.2Hz, 1H1), 7.62(d, J 8.5Hz, 211), 8.02(d, J =8.2Hz, 211).

23 4- 8-Dimethyl-5-oxo-5 8-tetrahvdro-nahthalene-2-y -etyl)-

24 phenyll-acetic acid methyl ester (Compound 4, General Formula 8)

Following general procedure F and using 6-ethynyl-4,4-dimethyl-

26 1,2,3,4-tetrahydronaphthalene- 1-one (Intermediate 13, 0.3 12g, 1. .mmol),

27 4-iodo phenyl acetic acid methyl ester (Reagent B, 0.50g, 1 .8mmol), triethyl
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1 amine (7mL), anhydrous tetrahydrofuran (3mL), copper(J)iodide (0.04g,

2 0.2mmol) and dichlorobis(triphenylphosphfle)Palladium(II) 

3 0.2 l3mmol) followed by flash column chromatography over silica gel (230-

4 400 mesh) using 16-20% ethyl acetate in hexane as the eluent, the title

compound was obtained as a pale yellow solid (0.42g, 76%).

6 'H-NMvR (300 MHz, CDC13 1.42(s, 611I), 2.04(t, J 6.7Hz, 2H), 2.74(t, J

7 =6.7H1z, 2H), 3.66(s, 3.7 1l(s, 3H), 7.29 J =8.2H4z, 2H), 7.43 (dd, J

8 1.5, 7.9H1z, 111), 7.52 J =8.2H1z, 2H1), 7.57 J 1.5Hz, 1H), 8'.00(d, J

9 8.2Hz, 1H).

GENERAL PROCEDURE J: 4-[(8,8-Dimethyl-5-oxo-5,6,7. 8-tetrah dro-

11 naphthalene-2-yl-ethyniyI)-phenyl]-acetic acid (Compound 5, General

12 Formula 8)

13 A solution of 4- [(8,8-dimethyl-5-oxo-5,6,7, 8-tetrahydro-naphthalene-

14 2-ylethynyl)-phenyl] -acetic acid methyl ester (Compound 4, 0.l1g,

0.28mmol) in a mixture of methanol (2mL), tetrahydrofuran (3.5mL) and

16 water 5mL) was treated with lithium hydroxide inonohydrate 11 g,

17 2.62mmo1) and the resulting reaction mixture was stirred at ambient

18 temperature for 3h. The volatiles were distilled off in vacuo and the residue

19 was diluted with water and dilute hydrochloric acid and extracted with ethyl

acetate The combined organic phase was dried over anhydrous sodium

21 sulfate, filtered and evaporated in vacuo to afford the title compound as a

22 pale yellow solid (0.088g, 92%).

23 'H-NMlR (300 MHz, CDC13 5 1.4 1 6H), 2.02(t, J 6.7Hz, 2H), 2.74(t, J

24 6.8H1z, 2H), 3.68(s, 211), 7.28 J 8.2Hz, 2H), 7.42(dd, J 1.5, 8.2H1z,

1H), 7.52 J 8.2Hz, 2H), 7.56 J =1.5Hz, 1H), 7.99(d, J 8.2Hz,

26 11H).
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14- [(5-(Cyclopropyl-amino)-8.8-dimethyl- 5 ,6.,7.8-tetrah dro-naphthalefle- 2

2 y I-ethyqyl)-pheall -acetic acid methyl estr (Compound 6, General

3 Formula 4)

4 Following general procedure G and using 4-[(8,8-dimethyl-5-oxo-

5,,,-erhdonptaee--lehnl-hnl aei acid methyl ester

6 (Compound 4, 0.2g, 0.54mmol), dichiorornethane (4mL), acetonitrile(2mL),

7 cyclopropyl amine(lmL, 14.45mmol), acetic acid (lmL)and sodium

8 cyanoborohydride 16g, 2.54mm-ol) followed by flash column

9 chromatography over silica gel (230-400 mesh) using 30% ethyl acetate in

hexane as the cluent the title compound was obtained as a pale yellow oil

I1I (0.22g, 99%).

12 'H-NMR (300 Mhlz. CDCl3 5 0.38-0.60 (mn, 4H), 1.26(s, 311), 1.33(s, 3H),

13 1.50-1.59(m, 1H1), 1.79-2.10 (in, 3H), 2.25(m, 111), 3.63(s, 211), 3.69(s, 311),

14 3.79(t, J =4.8Hz, 1H), 7.20-7.32 (mn, 4H1), 7.47(s, 111), 7.58(d, J1 8.2H4z,

211).

16 4-[(5-(Cyclopropvl-methyl-amino)-8.8-dimethyl- 5 .6,7T8-tetrahydro-

17 naphthalene-2-yl-ethynyl)-.phenyl]-acetic acid methyl ester (Compound 7,

18 General Formula 4)

19 Following general procedure H and using 

8, 8-dimethyl- 5,6,7, 8-tetrahydro-naphthalene-2-ylethynyl)-phenyl] -acetic

21 acid methyl ester (Compound 6, 0.15g, 0.37mmol), acetone 

22 potassium carbonate (I1.lIg, 7.95inmol) and methyl iodide (I L, l6inmol),

23 the following work-up was used. The volatiles were distilled off in vacuc

24 and the residue was diluted with water and extracted with dichioroinethane

The combined organic extract was dried over anhydrous sodium

26 sulfate, filtered and evaporated in vacuo to afford the title compound

27 (0.149g, 97%).
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1 'H-NMIR(300 MHz, CDC13 0.38-0.58(m, 411), 1.27(s, 3H), 1.31 314),

2 1.68-1.81(m, 2H1), 1.85-1.98(m, 2H1), 2.08-2.15 (in, 111), 2.12 3H), 3.62(s,

3 21H), 3 .69(s, 3H1), 3.94 J 7.9Hz, 1H), 7.24(d, J =8.2Hz, 11-1), 7.24 J

4 8.2Hz, 2H), 7.44-7.5 1(m, 411).

4[(5(Ccloroyl-etyl-amfino)-8 ,8-dimetvl 567 -tetrah dro-

6 naphthalene-2-vl-thnvl-phenl -actic acid (Compound 8, General

7 Formula 4)

8 Following general procedure J and using 

9 amino)-8, 8-dimethyl-5 ,6,7,8-tctrahydro-naphthalen-2yiethylyl)-pheflyl]-

acetic acid methyl ester (Compound 7, 0.148g, 0.3S7rnmol), methanol

I11 (2mL), tetrahydrofuran (4mL), water (IlmL) and lithium hydroxide

12 monohydrate (0.25g, 5.95mmol) followed by flash column chromatography

13 over silica gel (230-400 mesh) using 30-75% ethyl acetate in hexane as the

14 eluent, the title compound was obtained as a white solid (0.08g, 56%).

'H-NMfl (300 MHz. CDCI3 5 0.52-0.54(in, 2H1), O.68-0.70(mn, 2H), 1.27(s,

16 3H4), 1.29(s, 314), 1.63-1.80(m, 1.95-2.17(m, 2H1), 2.19-2.24(m, 1H4),

17 2.24(s, 3H1), 3.60(s, 2H1), 4.18(t, J =7.7Hz, 1H1), 7.24(dd, J 1.5, 8.2Hz,

18 1 7.26 J 8.2H4z, 2H1), 7.43 J 8.2Hz, 1IH), 7.47(s, 11H), 7.47(d, J

19 8.2Hz, 2H4), 10.37(br s, 111).

2-Fluoro-4-[(8.8-dimethvl-5-oxo-5 .6,7,8-tetrahy dro-naphthalen-2-vl-

21 etnyllbenzoic acid ethyl ester (Compound 9, General Formula 8)

22 A solution of 4,4-dimiethyl-6-trifluromethylsulfonyloxy- 1,2,3,4-

23 tetrahydronaphthalene-I -one (Intermediate 11, 0.3g, 0.9rnm-ol),

24 copper(I)iodide (0 .057g, 0.3mmol) and ethyl-2-fluoro-4-ethynyl-benzoate

(Reagent D, 0.44g, 2.27mmol) in tricihyl amine (2mL) and tetrahydrofuran

26 (3mL) was sparged with argon for 5 minutes and treated with

27 dichlorobis(triphenylphosphinc)palladium(II) 13 5g, 0. 1 92rnmol) and
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1 stirred at room temperature overnight and then refluxed for 2h. lIt was then

2 cooled to ambient temperature, diluted with diethyl ether and filtered over a

3 bed of celite. The filtrate was evaporated in vacuo to an oil which was

4 subjected to flash columrn chromatography over silica gel (230-400 mesh)

using 10-15% ethyl acetate in hexane as the eluent to afford the title

6 compound as a yellow solid (0.22g, 67%).

7 'H-NMR (300 M~lz, CDCI3 5 1.3 8 J 7.0H-z, 3H), 1.3 9(s, 6H), 2.0 l(t, J

8 6.7Hz, 211), 2.71(t, J 6.7Hz, 2H), 4.37(q, J= 7Hz, 2H), 7.28(dd, J= 0.9,

9 10Hz, 11H), 7.34(dd, J= 0.9, 8.2H-z, 1H1), 7.41 (dd, J 1.5, 8.2H1z, 1H1),

7.57(d, J 0.9H1z), 7.90(t, J 7.9Hz, 11H), 7.93 J =7.9Hz, 11H).

11 2-Fluoro-4-(8,8-dimethyl-5-oxo-5,6,7. 8-tetrahy3dro-naphthalen-2v1-ethvnvl)

12 benzoic acid (Compound 10, General Formula 8)

13 A solution of 2-fluoro-4-(8,8-dimethyl-5-oxo-5,6,7,8-tetrahydro-

14 naphthalen-2-ylethynyl)benzoic acid ethyl ester (Compound 9, 0.1g,

O.274mrnol) in ethanol(4mL), methanol (2mL) and tetrahydrofuran (2rnL)

16 was treated with 1M aqueous sodium hydroxide solution and heated at 

17 for lh. The volatiles were distilled off in vacuo and the residue was diluted

18 with water and dilute hydrochloric acid and extracted with ethyl acetate (x2).

19 The combined organic extract was dried over anhydrous sodium sulfate,

filtered and evaporated in vacuc to afford a solid that was recrystallized from

21 hot aqueous acetonitrile to afford the title compound (0.025g, 27%).

22 'H-NMR (300 M~z, CDCl 3 8 1 .43(s, 611), 2.05(t, J =6.9Hz, 2H), 2.76(t, J1

23 6.9H1z, 2H1), 7.26-7.47(m, 311), 7.60(d, J= 1.1lHz, 111), 7.99-8.05(m, 211).

24 4- [5 -(Cyclopropvl-amnino)-8,8-dimethvl- 5,6,7.8-tetrahiydro-naphthalene-2-

yl-ethynyl]-2-fluoro-benzoic acid ethyl ester (Compound 11, General

26 Formula 4)

27 Following general procedure G and using 2-fluoro-4-(8,8-dimethyl-5-

28 oxo-5 ,6,7,8-tetrahydro-naphthalene-2-ylethynyl)-benzoic acid ethyl ester
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1 (Compound 9, 0.132g, 0.3mmol), dichlorornethane (4mL),

2 acetonitrile(2mL), cyclopropyl amine(lmL, 14.45mmol), acetic acid

3 (lmL)and sodium cyanoborohydride (0.18g, 2.86mmol) followed by flash

4 column chromatography over silica gel (230-400 mesh) using 16-20% ethyl

acetate in hexane as the eluent, the title compound was obtained as a pale

6 yellow oil (0.1g, 82%).

7 'H-NMIR (300 MHz, CDCI3 0.36-0.54 (mn, 4H), 1.27(s, 311), 1.33(s, 311),

8 1.40(t, J= 7.0Hz, 314), 1.54-1.61(m, 211), 1.82-2.05 (in, 2H1), 2.26(m, 11-1),

9 3.79 J =4.9H-z, 114), 4.39(q, 7.1Hz, 211), 7.26-7.50(m, 411), 7.87(s,

111), 7.92 J= 7.9H1z, I11).

11 4-[5-(Cyclopropyl-inethyl-arniino)-8 ,8-dimethvl- 5,6,78-tetrahydro-

12 naphthalene-2-yl-ethvnvl]-2-fluoro benzoic acid etl ester (Compound 12,

13 General Formula 4)

14 Following general procedure H and using 

amnino)-8,8-dimethyl- 5,6,7,8-tetrahydro-.naphthalene-2-ylethynyl]-2-fluoro-

16 benzoic acid ethyl ester (Compound 11, 0.l1g, 0.246mmo1), acetone (4mL),

17 potassium carbonate (0.9 17g, 6.63mmol) and methyl iodide (0.8mL,

18 11 ininol), the following work-up was used. The volatiles were distilled off

19 in vacuo and the residue was diluted with water and extracted with

dichioromethane The combined organic extract was dried over

21 anhydrous sodium sulfate, filtered and evaporated in vacuo to an oil. Flash

22 column chromatography over silica gel (230-400 mesh) using 8-10% ethyl

23 acetate in hexane as the eluent afforded the title compound as a pale yellow

24 oil 102g, 98%).

'H-NRyl (300 M~z, CDCI3 6 0.39-0.62 (in, 411), 1 .29(s, 311), 1 .34(s, 311),

26 1.42(t,J 6.9Hz, 311), 1.6 5 -1.82(m, 211), 1. 85-2.02 (in, 211), 2 .02 2
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1 1H1), 2.15(s, 3H), 3.97(t, J =7.7Hz, 1H1), 4.42(q, 7.0H4z, 211), 7.28-7.36

2 (mn, 31H), 7.59(s, 11H), 7.5 5(d, J =7.9Hz, 2H), 7.92 J =7.5Hz, IlH).

34-[5-(Cycloropyl-methyl-amilo)-8,8-dimeh I- 5 .6,7,8-tetrahydo

4 ngphthalene-2-yl-ehyl- 2 -fluoro benzoic acid (Compound 13, General

Formula 4)

6 Following general procedure I and using 

7 amino)-8, 8-dimethyl-5 ,6,7,8-tetrahydro-naphthalene-2-ylethynyl] -2-fluoro-

8 benzoic acid ethyl ester (Compound 12, 0. 102g, 0.23mmol), ethanol (4mL)

9 and IM aqueous sodium hydroxide solution (2mL) followed by flash

column chromatography over silica gel (230-400 mesh) 30% ethyl acetate in

11 hexane as the eluent, the title compound was obtained as anl off-white

12 solid(0.015g, 16%).

13 1H-NMR (300 Mffz. CDCl 3 6 0.54-0.65 (in, 4H1), 1.29 311), 1.32 31H),

14 1.68-1.83 (in, 2H1), 1.97-2.05 (in, 2H), 2.18-2.25 (in, 111), 2.25 3H), 4.13

J 6.7Hz, 114), 7.26-7.30 (in, 2H1), 7.34 (dd, J 1.5, 7.9Hz, IlH), 7.48 (d,

16 J 1.8Hz, 111), 7.60 J =8.5Hz, 111), 7.95 J 7.9Hz, 1H1).

17 [2-Fluoro-4-(8,8-diinehyl-5-oxo-5,6,7, 8-tetrahydro-naphthalene-2-yl-

18 &thvnl)-phenvl1acetic acid ethyl ester (Compound 14, General Formula

19 8)

Following general procedure F and using 6-ethynyl-4,4-dimethyl-

21 1,2,3,4-tetrahydro-naphthalene-l1-one (Intermediate 13, 0.298g, 1 .43mmol),

22 2-fluoro-4-iodo phenyl acetic acid ethyl ester (Reagent C, 0.44g,

23 1 .43inmol), triethyl amine (Intermediate 13, 3mL), anhydrous

24 tetrahydrofirran (7inL), copper(L)iodide (0.04g, 0.2mmol) and

dichlorobis(triphenylphosphine)palladiu(II) (0.15g, 0.21 3mmol) followed

26 by flash column chromatography over silica gel (23 0-400 mesh) using 14-
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1 16% ethyl acetate in hexane as the eluent, the title compound was obtained

2 as an oil (0.43g, 77%).

3 1 H--NMR (300 MI-z, CDCl3 6 1.26(t, J= 7.2Hz, 3H), 1.4 1(s, 6H), 2.04(t, J

4 6.7Hz, 2H1), 2.74(t, J 6.7Hz, 2H1), 3.68(s, 2H), 4. 18(q, J r 7.1lHz, 211),

7.23-7.57(mn, 4H1), 7.59 J =1.5Hz, 1H1), 7,99(d, J =7.9Hz, 1H).

6 L2-Fluoro-4-(8,8-dimethl- Ioo56j8ttavr-ahhlfe-

7 ethynyipenl]-aeetie acid (Compound 15, General Formula 8)

8 Following general procedure J and using [2-fluoro-4-(8,8-dimethyl-5-

9 oxo-5 ,6,7,8-tetrahydro-naphthalene-2-ylethynyl)phelli acetic acid methyl

ester (Compound 14, 0.18g, 0.48rnmol), methanol (4mL), tetrahydrofuran

11 (8mL), water (2mL) and lithium hydroxide monohydrate (0.2g, 4.76mmol)

12 followed by flash column chromatography over silica gel (23 0-400 mesh)

13 using 50- 100% ethyl acetate in hexane as the eluent, the title compound was

14 obtained as a dirty white solid (0.068g, 4 

1H-NMR (300 Mliz, CDCI3 5 1.41(s, 611), 2.03(t, J 6.7Hz, 2H), 2.74(t, J

16 6.8Hz, 2H), 3.73(s, 211), 7.24-7.32(m, 3H1), 7.42(dd, J 1.5, 7.9Hz, 111),

17 7.56 1H), 7.99(d, J =7.9Hz, 111), 9.40-10.00 (br s, 1H1).

18 -(Cyclopropyl-arnino)-8, 8-dimethyl- 5,6.,8-tetrahvdro-nahthalene-2-

19 yl-ethynvyl)-2-fluoro-phenvyl] acetic acid ethyl ester (Compound 16,

General Formula 4)

21 Following general procedure G and using [2-fluoro-4-(8,8-dimcthyl-

22 5-oxo-5,6,7,8-tetrahydro-naph-tthalenie-2-ylethyniyl) phenyijacetic acid ethyl

23 ester (Compound 14, 0.258g, 0.68mmol), dichioromethane (4mL),

24 acetonitrile(2mL), cyclopropyl amine(I1mnL, 1 4.45mmol), acetic acid

(lmL)and sodium cyanoborohydride (0.266g, 4.23mmol) followed by flash

26 column chromatography over silica gel (23 0-400 mesh) using 16-20-25%
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1 ethyl acetate in hexane as the eluent, the title compound was obtained as a

2 pale yellow oil (0.21ig, 73%).

3 'H-NMR (300 MIHz, CDCI3 0.35-0.54 (in, 411), 1.25(t, J= 7.1Hz, 311),

4 1.26(s, 3H), 1.32(s, 3H1), 1.53-1.64(m, 1H), 1.82-2.05 (mn, 3H), 2.21-2.28(m,

11H), 3.65(s, 2H), 3.78(t, J 5.0Hz, III), 4.17(q, J= 7.1H4z, 2H), 7.19-7.41

6 (in, 7.47(d, J 1.5Hz, 1H).

7 [4-(5-(Cyclopropyl-methvl-amino)- 8 8-dimethvl-5 ,6,7,8-tetrahvdro-

8 naphthalene-2-yl-ethvnyl)-2-fluoro-pheil]-aCetic acid etl ester

9 (Compound 17, General Formula 8)

Following general procedure H and using 

11 8 ,8-dimethyl- 5,6,7, 8-tetrahydro-naphthalene-2ylethynyl)-2-fluoro-

12 phenyllacetic acid ethyl ester (Compound 16, 0.21g, 0.5mmol), acetone

13 (51nL), potassium carbonate 13g, 8.l7mmol) and methyl iodide 

14 8mmol), the following work-up was used. The volatiles were distilled off in

vacuc and the residue was diluted with water and extracted with

16 dichioromethane The combined organic extract was dried over

17 anhydrous sodium sulfate, filtered and evaporated in vacuo to afford an oil.

18 Flash column chromatography over silica gel (230-400 mesh) using 8% ethyl

19 acetate in hexane as the eluent afforded the title compound 15g, 69%).

'H4NJ1 (300 M~z, CDCI3 8 0.39-0.53(m, 411), 1.27(s, 311), 1.31 311),

21 1.66-1.81(m, 211), 1.89-2.05(m, 214), 2.08-2.13 (in, 111), 2.13 3H), 3.62(s,

22 3.94 J 8.0I-Iz, 4.16(q, J= 7. 11-1z, 2H1), 7.20-7.29(m, 4H),

23 7.44(d, J= 1.5H-z, 1H), 7.51 .2H4z, lH).

24 [4-(5-(Cyclopropvl-inetLhyl-aiinio)-8, 8-diinethyl- 5,6 ,7.8-tetrqhydro-

naphthalene-2-yl-ethvniyl)-2-fluoro-phenylI -acetic acid (Compound 18,

26 General Formula 4)

27 Following general procedure J and using 

28 amino)- 8,8-dimethyt- 5 ,6,7,8-tetrahydro-naphthalene-2-ylethynyl)-2-fluoro-
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1 phenyll-acetic acid ethyl ester (Compound 17, 0.025g, 0.O59mmol),

2 methanol (lmL), tetrahydrofuran (lmL), water (0.5mL) and lithium

3 hydroxide monohydrate (0.060g, 1.43mmol), the title compound was

4 obtained as a white solid (0.023g, 
1H-NMR (300 Mi~z, CDCJ3 0.52-0.54(m, 2H4), 0.68-0.70(m, 2H), 1.27(s,

6 3H), 1.29(s, 3H), 1.63-1.80(m, 2H), 1.95-2.17(m, 2H), 2.19-2.24(m, 1H),

7 2.24(s, 3H), 3.60(s, 2H), 4.18(t, J =7.7Hz, 1HJ), 7.19-7.29(m, 4H), 7.45 J

8 5Hz, IlH), 7.49(d, J 8.2Hz, I1H), 8.80-9.20(br s, I1H).

9 GENERAL PROCEDURE K: 8,8-Dimethyl-5 .6,7,8-tetrahydro-naphthalene-

1 -one-2-carboxylic acid-4-(tert-butoxycarbonylmethyl)phenyI ester

11I Compound 19, General Formula 8)

12 A solution of 4,4-dimethyl-6-trifluoromethylsuLlfoniyloxy- 1,p2,3 ,4-

13 tetrahydronaphthalene- 1 -one (Intermediate 11, 0. 14g, 0.43 4mmol), 1-butyl-

14 4-hydroxy-phenyl acetate (Reagent E, 0.14g, 0.673mmo1), palladium acetate

(0.054g, 0.24mmol.) and 1 ,3-bis(diphenylphosphino)propane (0.082g.

16 0.2mmol) in a mixture of dimethylsulfoxide (IlmL), 1,2-dichioroethane

17 5mL) and triethyl amine (1 rnL) was heated at 70TC under an atmosphere

18 of carbon monoxide overnight. The volatiles were distilled of in vacuo and

19 the residue was diluted with water and extracted with diethyl ether The

combined organic extract was dried over anhydrous magnesium sulfate,

21 filtered and evaporated in vacuo to an oil which was subjected to flash

22 column chromatography over silica gel (23 0-400 mesh) using 15% ethyl

23 acetate in hexane as the eluent to afford the title compound (0.11 g, 53 

24 1H-NMR (300 MHz, CDCl3 5 1 .44(s, 3H), 1 .44(s, 9H), 1.46 3H), 2.07(t,

J 6.9Hz, 2H), 2.76(t, J 6.8H~z, 2H), 3.55(s, 7.17 J =8.5Hz, 2H),

26 7.35(d, J 8.5H-z, 2H), 8.05-8.13(m, 2H), 8.25 J 1.5Hz, 1H).
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1 8,8-Dimethyl-5-oxo-5 .6,7,8-tetrahvdro-naphthalene-2-carboXylic acid-4-

2 (carboanmethylbphenl ester (Compound 20, General Formula 8)

3 A solution of 8, 8-dimethyl-5 -oxo-5 ,6,7,8-tetrahydro-naphtlialefle- 2

4 carboxylic acid 4-(tert-butoxycarbonylmethyl)phelyl ester (Compound 19,

0. 11 g, 0.229mmo1) in dichioromethane (2mL) was treated with

6 trifluoroacetic acid (0.85mL and stirred at ambient temperature for 

7 The volatiles were distilled off in vacuo and the residue was diluted with

8 water and extracted with ethyl acetate The combined organic phase

9 was dried over anhydrous sodium sulfate, filtered and evaporated in vacuo to

afford a solid which was subjected to flash column chromatography over

I11 silica gel (23 0-400 mesh) using ethyl acetate as the eluent to afford the title

12 compound (0.024g, 

13 'H-NMR (300 MHz, CDC13 8 1.46 6H1), 2.08(t, J= 6.7Hz, 211), 2.80(t, J

14 =6.7Hz, 2H), 3.70(s, 2H1), 7.20(d, J 8.5Hz, 211), 7.3 7(d, J 8. 5Hz, 2H),

8.08(dd, J= 1.4, 8.2Hz, 111), 8.14 J= 8.2H1z, 114), 8.24 J= 1.2H1z,

16 1 5-Methoxy-3.3 -dimethyl-indane (Intermediate 

17 Following general procedure A and using titanium tetrachloride

18 5mL,5 OmmoL), anhydrous dichloromethane (8OmL), 2M solution

19 dimethyl zinc (50mE) in toluene and a solution of 6-methoxy-indane-1I-one

(4.05g, 2Smmol) in dichioromethane (IlOmL) the title compound was

21 obtained as an oil (3.13g, 7 

22 'H-NMiR (300 MHz, CDCI3 1.37 611), 2.04(t, J 7.2Hz, 2H1), 2.94(t, J

23 7.2Hz, 2H1), 3.89(s, 311), 6.82(d,.J 2. 1Hz, 111), 7.28(dd, J 2.1, 

24 1H), 7.35 J =7.OHz, 111).

5-Methox y-3.3 -dimetl-indane- 1-one (Intermediate 16)

26 Following general procedure B and using 5-methoxy-3,3-dimethyl

27 indane (Intermediate 15, 3.13g, 17,78mmol) in 2OmaL of glacial acetic acid
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1 and a solution of chromium trioxide (3.91g, 39.1rmmol) in 20mL of acetic

2 acid and 20mL of water the title compound was obtained as a viscous yellow

3 oil (3.3g, 97%).

4 'H-NMR (300 MHz, CDC13 1.37 6H), 2.54 2H), 3.87(s, 3H), 6.86-

6.87 2H), 7.60 J= 7.0Hz, 1H).

6 6-Methoxv-4,4-dimethyl- 1,2,3,4-tetrahydro-isoquinoline- 1-one

7 (Intermediate 17)

8 A solution of 5-methoxy-3,3-dimethyl-indane- 1-one (Intermediate

9 16, 3.3g, 17.4mmol) in benzene (50mL) was treated with concentrated

sulfuric acid (O1mL) and heated to 600C. Sodium azide (1.95g, 

11 was added in small portions and after the addition was complete, the reaction

12 mixture was heated further for 4h. It was then cooled, diluted with water and

13 extracted with chloroform The combined organic phase was dried over

14 anhydrous magnesium sulfate, filtered and evaporated in vacuo to afford the

title compound as a brown solid (3.5g, quantitative by weight).

16 'H-NMR (300 MHz, CDC13): 8 1.31 6H), 3.28 2H), 3.83(s, 3H), 6.78

17 J= 2.6Hz, 1H), 6.82(dd, J 2.6Hz, 8.5Hz, 1H), 7.59 1H), 8.02 J=

18 8.2Hz, 1H).

19 6-Methoxv-4,4-dimethyl- 12,3,4-tetrahvdro-isoquinoline (Intermediate 18)

A solution of 6-methoxy-4,4-dimethyl-1,2,3,4-tetrahydro-

21 isoquinoline-1-one (Intermediate 17, 3.5g, 17mmol) in 100mL of

22 anhydrous tetrahydrofuran was treated with lithium aluminum hydride (1.3g,

23 34.25mmol) in small portions and the resulting suspension was refluxed for

24 3 hours under argon. The reaction mixture was then cooled in an ice bath

and cautiously quenched with saturated aqueous sodium sulfate solution and

26 the resulting slurry was filtered and the filter-cake washed well with ethyl

27 acetate. The filtrate and washings were evaporated in vacuo to a brown oil
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1 which was dissolved in chloroform, the solution was dried over anhydrous

2 magnesium sulfate, filtered and evaporated in vacuo to afford the title

3 compound (3.2g, -100%).

4 'H-NMR (300 M~z, CDCl3 5 1.27 6H1), 2.22 2.84 2H), 3.79

3H), 3.95 211), 6.68(dd, J 2.4Hz, 8.3Hz,lIH), 6.86(d, J 2.4Hz, 114),

6 6.91 J =8.3Hz, 1H).

7 6-Methoxv-4,4-dimcthyl- 1,2,3 4-tetrahvdro-isoquinoline-2-carbaldehyde

8 (Intermediate 19)

9 A solution of 6-mcethoxy-4,4-dimethyl- 1,2,3 ,4-tetrahydro-isoquinoline

(Intermediate 18, 3.2 g, 16.7mmol) in anhydrous dichloromethane 

11 was treated with formic acid (lmL, 26.Smmol) followed 1-(3-

12 dimethylaminopropyl)-3 -ethylearbodilmide hydrochloride (3 .9g, 20 .34mmol)

13 and the resulting solution was stirred at ambient temperature overnight. It

14 was then diluted with chloroformn and washed with water (x I) and brine (xlI),

dried over anhydrous magnesium sulfate, filtered and evaporated in vacuo to

16 afford the title compound as pale brown viscous oil (3.26g, 

17 'H-NMIR (300 MFhz, CDCI3 5 1.28 6H), 3.32 0.7H1), 3.54 0.3H),

18 3-79(s, 3H1), 4.54 0.3H), 4.66(s, 0.7H1), 6.71 (dd, J 2.Hz, 8.2H1z, 111),

19 6.85-6.97(m, III), 7.02-7.27(m, 1H1), 8.15(s, 037H), 8.34(s, 0.311), 8.40-8.80

(br s, IlH).

21 6-Hydroxv-4,4-dimethyl- 1.2.3 .4-tetrahydro-isoquinoline-2-carbaldehvde

22 (Intermediate 20) A stirred, cooled (-78 0C) solution of 6-inethoxy-4,4-

23 dimethyl- 1,2,3 ,4-tetrahydro-isoquinoline-2-carbaldehyde (Intermediate 19,

24 3.26g, l5mmol) in anhydrous dichloromethane (l5mL) was treated with iM

solution of boron tribromide in dichloromethane (5 OmL) stirred at ambient

26 temperature for 3h. It was then cooled again to 780C and quenched carefully

27 with saturated aqueous sodium carbonate solution, diluted with water and the

28 aqueous phase was extracted with ethyl acetate The combined organic
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1 extract was dried over anhydrous sodium sulfate, filtered and evaporated in

2 vacuo to afford the title compound as a solid foam (3g, 99%).

3 1H-NMR (300 Ivllz, CDCl 3 3 1.23 614), 3.31 0.7H), 3.54 0.3H),

4 4.51 0.3H), 4.64 0.711), 6.70-6.75(m, 1H1), 6.84-6.90(in, 2H), 7.50-

7.80(br s, 1H1), 8.12(s, 0.7H1), 8.32(s, 0.3H).

6 2-Cyclopropyl-6-hvdroxv-4,4-dimethyI 1,23 .4-tetraLhydro-isoguinoline

7 (Intermediate 21)

8 A stirred, cooled (00C)solution of 6-hydroxy-4,4-dimethyl-1,2,3,4-

9 tetrahydro-isoquinoline-2-carbaldehyde (Intermediate 20, 2.3g, I l.2lmmol)

in anhydrous tetrahydrofuran (40mL) under argon was treated with titanium

11 tetra-iso-propoxide (8.28mL, 28mmoI) followed by 3M solution of ethyl

12 magnesium bromide in diethyl ether (18 .7mL) and the reaction mixture was

13 then heated at 55'C overnight. It was then cooled in an ice-bath, quenched

14 with saturated aqueous ammonium chloride solution and extracted with

diethyl ether The combined organic phase was dried over anhydrous

16 sodium sulfate, filtered and evaporated in vacuo to afford a yellow oily solid.

17 Flash column chromatography over silica gel (230-400 mesh) using 10-20%

18 ethyl acetate in hexane as the eluent afforded the title compound as a pale

19 yellow solid (1.55g, 63%).

'H-NM (300 MHz, CD3COCD3 8 0.016-0.16(m, 411), 0.847 611), 1.37

21 (in, 11H), 2.20(s, 211), 3.25 2H1), 6.22(dd, J 2.4, 8.211z, 111), 6.4 1(d, J

22 2.6H4z, 1H1), 6.47(d, J= 8.2Hz, 11-1), 7.62(s, 11-I).
23 2-Cvcloprop 1-4.4-dimethyl-6-trifluoromethylsulfovo- 1,23,4-

24 te trhydro-isoquinoline (Intermediate 22)

Following general procedure C and using 2-cyclopropyl-6-hydroxy-

26 4,4-dimethyl-1,2,3,4-tetrahydro-isoquinoline (Intermediate 21, 

27 6.9mmol) in anhydrous dichioromethane (3OmL)Q, triethyl amnine (1 .SiL,

28 10.3 9mmol) and -bis(trifluoromethylsulfonyl)aimino] 
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1 (2.75g, 7mmol) followed by flash column chromatography over silica gel

2 (23 0-400 mesh) using 8% ethyl acetate in hexane as the eluent the title

3 compound was obtained (2.23 g, 92%) as oil. 'H-NMLR (300 MHz, CDCl3

4 0.42-0.54(m, 411), 1.25(s, 6H1), 1.76(m, 11H), 2.62(s, 2H), 3.74(s, 2H1),

6.98(dd, J 2.3, 8.4H-z, 114), 7.16(d, J 8.2Hz, 1H), 7.14(d, J 2.314z,

6 111).

7 Ethvl-2-cycloprop~yl-4.4-dimethvl- 1 ,2,3,4-tetrahvdroisoguinoline-6-

8 carboxvylate (Intermediate 23)

9 Following general procedure K and using 2-cyclopropyl-4,4-

dimethyl-6-trifluoromethylsulfonyloxy- 1 ,2,3,4-tetrahydro-isoquinoline

11 (Intermediate 22, 1.6g, 4.6nunol), palladium acetate 127g, 0. 56mmol),

12 1,3 -bis(diphenylphosphino)propane (0.1 60g, 0. 39mmol), dimethylsulfoxide

13 (2mL), 1 ,2-dichloroethane (5rnL), triethyl amine (2mL), ethanol (5mL) and

14 an atmosphere of carbon monoxide followed by flash column

chromatography over silica gel (230-400 mesh) using 10% ethyl acetate in

16 hexane as the eluent the title compound was obtained as an oil (1g, 79%).

17 'H-NMR (300 MiHz, CDCI3 0.44-0.54(m, 411), 1 .27(s, 611), 1.3 8 J=

18 7Hz, 311), 1.73(m, 1H), 2.62(s, 211), 3.76(s.. 211), 4.35 J= 7.1H1z, 211),

19 7.04(d, 7.9H-z, 111), 7.74 (dd, J 1. 7, 7.9Hz, I1H), 7.97(d, J 1. 8Hz,

11-1).

21 2-Cyclopropyl-6-hvdroxvmethvl-4.4-dimethyl- 1.2.3,-tetrahydroisoguinoline

22 (intermediate 24)

23 A stirred cooled (-780C)solution of ethyl-2-cyclopropyl-4,4-dimethyl-

24 1,2,3 ,4-tetrahydro isoquinoline-6-carboxylate (Intermediate 23, 1 g,

3.66mmol) in anhydrous dichloromethane (20mL) under argon was treated

26 with a IM solution of di-zIso-butyl aluminum hydride in dichioromethane

27 (lOmL) and the reaction mixture was warmed to -20 0C over lh. It was then

28 quenched with saturated aqueous ammonium chloride solution and diluted
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1 with dichioromethane and filtered over a bed of celite. The phases were

2 separated and the aqueous phase was extracted with dichioromethane (xl).

3 The combined organic extract was dried over anhydrous sodium sulfate,

4 filtered and evaporated in vacuo to afford the title compound as a viscous oil

(0.74g, 87%).

6 'H-NMIR (300 Mhz, CDCl 3 8 0.45-0.53(mn, 411), 1.25(s, 6H), 1.72-1.82(mn,

7 21H), 2.61(s, 2H1), 3.73(s, 2H), 4.61 J= 5Hz, 2H), 6.98(d, J 7.9Hz, 1H),

8 7.07 (dd, Jf= 1. 5, 7.6Hz, I 7.27(s, 1LH).

9 2-Cyclopropyl-4,4-dimeth- 12,3 ,4-tetrahydroisoguinoline-6-carbaldehyde

(Intermediate 

11 A solution of 2-cyclopropyl-6-hydroxymethyl-4,4-dimethyl- 1,2,3,4-

12 tetrahydroisoquinoline (Intermediate 24, 0.74g, 3.2mmol) in

13 dichloromethane (1 OmE) and acetonitrile (2.5mL) was treated sequentially

14 with 4A0 molecular sieves powder (1 .06g), tetra-n-propyl ammonium

perruthenate (0.050g, 0.l4nmol) and N-methyl morpholine N-oxide (1.1g,

16 9.8mmol). After stirring at ambient temperature for 0.5h, it was diluted with

17 5mL of hexane and subjected to flash column chromatography over silica gel

18 (23 0-400 mesh) using 10% ethyl acetate in hexane as the eluent to afford

19 the title compound as an oil (0.27g, 3 

'H-NMIR (300 MHz, CDC13 0.44-0.56(m, 4H), 1.30(s, 6H), 1.79(m, 1H),

21 2.66(s, 2H), 3.82(s, 2H), 7.17(d, J 7.9Hz, 1H), 7.60 (dd, J 1.6, 7.9Hz,

22 1H), 7.82(d, J 1.8Hz, 111), 9.95 IH1).

23 6-(2,2-Dibromo-vinyfl-2-cyclopropvl-4,4-dimethyl- 1 ,2.3,4-

24 tetrahydroisoquinoline (Intermediate 26)

A stirred, cooled (ice-bath) solution of triphenyl phosphine (0.53g,

26 2mmol) in anhydrous dichioromethane was treated with carbon tetrabromide

27 (0.3 5g, Immol) under argon. After 0.5h, a solution of 2-cyclopropyl-4,4-

28 dimethyl- 1,2,3,4-tetrahydroisoquinoline-6-carboxaldehyde (Intermediate
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1 25, 0. 13 g, 0. 57mm-ol) in dichioromethane (2mL) was cannulated into the

2 reaction mixture. After 1 .5h between 00C and 10'C, the reaction mixture

3 was subjected to flash column chromatography over silica gel (230-400

4 mesh) using 3-5% ethyl acetate in hexane as the eluent to afford the title

compound as a viscous, pale yellow oil1 18g, 82%).

6 '11-NIVR (300 M~z, CDC13):60.49-0.57(m, 411), 1.3 1(s, 6H), 1 .80(m, 1H),

7 2.67(s, 2H1), 3.77(s, 211), 7.04(d, J 7.9Hz, 1H), 7.29 (dd, J 1.7, 7.9H4z,

8 11-1), 7.49 1H), 7.50(d, J 1.7Hz, 1H),

9 2-Cvclopropyl-6-ethvnv 1-4,4-dimethyl- 1 2,3,4-tetrah droisoguinoline

(intermediate 27)

11 A stirred, cooled (-780C) solution of 6-(2,2-dibromo-vinyl)-2-

12 cyclopropyl-4,4-dimethyl- 1 ,2,3,4-tetrahydroisoquinoline-6-carboxaldehyde

13 (Intermediate 26, 0.1 8g, 0.47mmol) in tetrahydrofuran (2mL) was treated

14 with 1.6M solution of n-butyl lithium (0.6mL, 0.96mmol) under argon. The

reaction mixture was allowed to warm to -20 0C over 1. 5h, quenched with

16 saturated aqueous ammonium chloride solution and extracted with diethyl

17 ether The combined organic phase was dried over anhydrous

18 magnesium sulfate, filtered and evaporated in vacuc to afford the title

19 compound as an oil (0.l1g, 94%).

'H-NMR (300 MHz, CDCI3 0.47-0.55(m, 4H1), 1.28(s, 611), 1.77(m, 1H1),

21 2.63(s, 211), 3.05(s, 1H), 3.67(s, 211), 6.98(d, J= 7.6H~z, 1H1), 7.26 (dd, JP=

22 1. 5, 7.9Hz, l11I), 7.46(d, J= 1. 5Hz, 11H),

23 [4-(2-Cyclopropyl-4,4-dirnethy- -1.2,3 ,4-tetrqhvdr-isoquinotin-6-yl-eth nyl-

24 2-fluoro-plaenvll -acetic acid ethyl ester (Compound 21, General Formula

3)

26 Following general procedure F and using 2-cyclopropyl-6-ethynyl-

27 4,4-dimethyl- 1,2,3 ,4-tetrahydro-isoquinoline(Intermediate 27, 0.1 3g,
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1 0.57 immol), 2-fluoro-4-iodo phenyl acetic acid ethyl ester (Reagent C,

2 0. 16g, 0. 52minol), ttiethyl amnine anihydrous tetrahydrofuran (2mL),

3 copper(I)iodide (0.0 5 1ig, 0.27mmol) and

4 dichlorobis(triphenylphosphine)palladium(II) 1 g, 0. l4mmol) followed by

flash column chromatography over silica gel (230-400 mesh) using 

6 ethyl acetate in hexane as the eluent, 0. 1 g of the title compound was obtained

7 as an oil. It was further purified by preparative normal phase HPLC on a

8 partisil-lO silica column using 10% ethyl acetate in hexane as the mobile

9 phase (0.055g, 24%).

'H-NMIR (300 MHz, CDCl3 0.42-0.5 1(m, 4H1), 1.26(t, J 7.31Hz, 3H),

11 1.27(s, 6H1), 1.75(m, 1H), 2.61(s, 211), 3.66(s, 2H1), 3.74(s, 211), 4.18 J=

12 7.3Hz, 211), 6.97 J 7.9Hz, 1H), 7.20-7.29(m, 4H1), 7.45(d, J 

13 114).

14 [4-(2-Cyclopropyl-4,4-d methvl- 1.2, -tetrahydro-isoguino in-6-yl-ethyn f-

2-fluoro-phenyl] -acetic acid (Compound 22, General Formula 3)

16 Following general procedure J and using [4-(2-cyclopropyl-4,4-

17 dimethyl- 1,2,3 ,4-tetralhydro-isoquinolin-6-ylethynyl)-2-fluoro-phienyl] -acetic

18 acid ethyl ester (Compound 21, 0.05 5g, 0.13Srnmol), methanol (2mL),

19 tetrahydrofuran (4mL), water (lmL) and lithium hydroxide monohydrate

11 7g, 2.97mmol) the title compound was obtained as a pale yellow solid

21 foam (0.040g, 7 

22 1H..NMR~ (300 Mi1z, CDCL3 8 0.52-0.65(m, 411), 1.27(s, 6H1), 1.84(m, 111),

23 2.7 1(s, 211), 3.6 1(s, 211), 3.95(s, 211), 6.98(d, J 7.9Hz, ITT), 7.06 J 

24 7.61-Iz, 111), 7.17-7.25(mn, 311), 7.43(d, J 1.2Hz, 111), 8.60-9.00(br s, 111).

[4-(2-Cvclopropyl-4.4-dimethvl- 1,2,3 .4-tetrahvdro-isoguinolin-6-yl-ethv-nyl)-

26 phenvfl-acetic acid methyl este (Compound 23, General Formula 3)
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I Following general procedure F and using 2-cyclopropyl-4,4-difluethyl-

2 6-eth-ynyl- 1,2,3,4-tetrahydro-isoquinoline(Ifltermlediate 27, 0.13 g,

3 0. 57 Immol), 4-iodo phenyl acetic acid methyl ester (Reagent B, 0. 16g,

4 0.58mmnol), triethyl amnine (0.5mL), anhydrous tetrahydrofuran (2mL),

copper(J)iodide (0.04g, 0.2lmmol) and

6 dichlorobis(triphenylphosphine)palladiumn(II) 12g, 0.1 7mmol) followed by

7 flash column chromatography over silica gel (230-400 mesh) using 

8 ethyl acetate in hexane as the eluent, 0.05g of the title compound was

9 obtained as an oil. It was further purified by preparative normal phase

HPLC on a partisil- 10 silica column using 10% ethyl acetate in hexane as the

11 mobile phase (0.Olg, 

12 1H-NMIR (300 MHz, CDC13 6 0.42-0.5 8(m, 4H), 1.29(m, 6H1), 1.79(m, 1H),

13 2.64(s, 211), 3.67(s, 3H1), 3.72(s, 2H1), 3.77(s, 211), 7.09 J 7.9H1z, 1H),

14 7.28(dd, J 1.5, 7.9Hz, 1H), 7.36 J =7.9Hz, 2H), 7.50 J =1.6Hz,

11H), 7.5 1 J 7.9H1z, 2H).

16 [4-(2-Cyclopropyl-4,4-dime tv- 1.2.3 .4-tetrahdro-isoguinolin-6-yl-ethvnvb 

17 phenyl]-acetic acid (Compound 24, General Formula 3)

18 Following general procedure J and using [4-(2-cyclopropyl-4,4-

19 dimethyl- 1 ,2,3,4-tetrahydro-isoquinolin-6ylethynyl)-phenyl] -acetic acid

methyl ester (Compound 23, 0.O1g, 0.O27mmol), methanol (lmL),

21 tetrahydrofuran (lmL), water (0.5mL) and lithium hydroxide monohycirate

22 (0.042g, immol) the title compound was obtained as a pale yellow solid

23 foam (0.0065g, 68%).

2.59(s, 211), 3.64(s, 2H), 3.7 1(s, 2H), 7.03 J 8.2H1z, 1H1), 7.22(dd, J

26 1.4, 7.9Hz, 1H1), 7.33 J= 8.2Hz, 2H), 7.46 J= 8.2Hz, 211), 7.47(s,

27 111).
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3 Following general procedure G and using a solution of 4,4-dimethyl-

4 6-trimethylsilanylethynyl- 1,2,3,4-tetrahydro-naphthalcne 2-one

(Intermediate 12, 0.2g, 0.78mmol), dichioromethane (4mL), acetonitrile

6 (2mL), acetic acid (lmL), isopropyl amine (lmL, 11 .74mmol) and sodium

7 cyanoborohydride 19g, 3. O2rnmol), after l5days of reaction time and work

8 up afforded an intermediate 14g, 60%, 0.47mmol) which was used

9 following general procedure H along with acetone (2mL), potassium

carbonate (0.6g, 4.34mmol) and methyl iodide (0.5mL, 8mmol). The crude

I11 product after work up was subjected to flash column chromatography over

12 silica gel (230-400 mesh) using 15% ethyl acetate in hexane as the eluent to

13 afford the title compound as a pale yellow oil 14g, 

14 'H-NMiR (300 MHz, CDCJ3 6 0.001(s, 9H), 0.85 J 6.4Hz, 6H), 0.98

3H), 1.03 311), 1.32-1.60 (in, 4H), 1.8 1(s, 3H1), 2.64(heptet, J= 6.4Hz,

16 111), 3.65 (dd, J 6.1, 9.4Hz, 11H), 6.97 (dd, J 1.7, 7.9H1z, 111), 7.13 J1

17 1. 7Hz, I 7.82 J= 7.91-Iz, 11H).

18 6-Ethynyl-l1-(iso-propyl-methyl-amino)-4,4-dimethyl- 1.2,3 .4-tetrahydro-

19 naphthalene (Intermediate 29)

Following general procedure E and using Il-(methyl-iso-

21 propylamino)-4,4-dimethyl-6-trimethylsilanylethynyl- 1,2,3 ,4-tetrahydro-

22 naphthalene (Intermediate 28, 0. 14g, 0.45mmol), methanol 

23 potassium carbonate (0.6 Ig, 4.4 Immol) and ethyl acetate the title compound

24 (0.092g, 80%) was obtained as an oil.

'H-NMR (300 MHz, CDCI3 1.1 1(d, J= 6.4Hz, 6H), 1.23(s, 1.28(s,

26 3H1), 1.5 1-1.87 (mn, 4H), 2.09(s, 3H), 2.90 (heptet, J 6.4Hz, 1IM, 3,00(s,

27 111), 3.91 (dd, J= 5.8, 10.0Hz, 111), 7.25(dd, J= 1.7, 8.2H1z, 111), 7.41 J

28 =1.7H1z, 1H), 7.70(d, J= 8.2H1z, 1H).
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1 4-[5-Uso-propyl-metyl-amiflo)-& 8-dimethyl-5 ,6,8-tetrahvdro-

2 naphthalene-2-yl-ethynvl]-benzoic acid ethyl. ester (Compound 

3 General Formula 4)

4 Following general procedure F and 6-ethynyl- 1 -(iso-propyl-methyl-

amino)-4,4-dimethyl- 1,2,3 ,4-tetrahydro-naphthalene (Intermediate 29,

6 0.092g, 0.36mmol), ethyl-4-iodo benzoate (Reagent A, 0.12g, 0.4Smmol),

7 triethyl amine (ImL), tetrahydrofuran (2mL), copper(I)iodide (0.028g,

8 0. l4mmol) and dichlorobis(triphenylphosphine)palladium(II) (0 .075g,

9 0.11 immol) followed by flash column chromatography over silica gel (23 0-

400 mesh) using 10-15 ethyl acetate in hexane as the eluent the title

I11 compound was obtained (0.04g, 27%).

12 'H-NMiR(300 MHz, CDC13 5 1.12 J=6.5Hz, 611), 1.27 311), 1.31 (s,

13 311), 1.40 J 7.0Hz, 311), 1.62-1.89 (in, 4H), 2. 10(s, 311), 2.92 (heptet, J

14 6.4H1z, 11H), 3.94(dd, J 6.1, 9.7Hz, 11H), 4.3 8(q, J 7. 1Hz, 2H), 7.3 1 (dd,

J 1.4, 8.2Hz, 1H), 7.46 J 1.7Hz, 111), 7.58 J 8.2Hz, 2H),

16 7.7 5(d, J= 8.2Hz, 11H), 8 -1 J= 8.2H1z, 211).

17 4-[5-(Iso-propv l-methyl-amino)-8. 8-dimethy1-5,6,7,8-tetrahydro-

18 naphthalene-2-yl-ethynvl)1-benzoic acid (Compound 26, General Formula

19 4)

Following general procedure I and using 

21 arnino)-8,8-dimethyl-5,6,7, 8-tetrahydro-naphthalene-2-ylethynyl)]-benzoic

22 acid ethyl ester (Compound 25, 0.04g, 0.0 immol), cthanol (2mL),

23 tetrahydrofuran (lmL) and IM aqueous sodium hydroxide solution (lmL)

24 followed by recrystallization from diethylether-hlexane, the title compound

was obtained as an off-white solid (0.0 1lOg, 27%).

26 'H-NMR~J (300 MHz, CDC13 5 1.30(d, J= 6.0Hz, 611), 1.3 1(s, 911), 1.67-

27 1.98(m, 411), 2.35 311), 3.19 (heptet, J= 6.414z, 111), 4.36 J 7 611z,
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1 1H), 7.28(dd, J= 1.4, 8.2Hz, 1H), 7.48 J 1.4Hz, 1H), 7.55 J=

2 8.2Hz, 2H), 7.81 J= 8.2Hz, 1H), 8.05 J= 8.2Hz, 2H).

3 [4-(2,24,4-Tetramethyl-chroman-6-vl-ethyl) phenvl] acetic acid methyl

4 ester (Compound 27, General Formula 8)

Following general procedure F and using 6-ethynyl-2,2,4,4-

6 tetramethylchroman (synthesis described in U.S. Patent Nos. 5,045,551 and

7 5,616,597 incorporated herein by reference) (0.060g, 0.28mmol), methyl-4-

8 iodo phenyl acetate (Reagent B, 0.078g, 0.28mmol), triethyl amine (4mL),

9 tetrahydrofuran (4mL), copper(I)iodide (0.030g, 0.16mmol) and

dichlorobis(triphenylphosphine)palladium(II) (0.11 g, 0.16mmol) followed by

11 flash column chromatography over silica gel (230-400 mesh) using 5-10 

12 ethyl acetate in hexane as the eluent the title compound was obtained

13 (0.047g, 46%).

14 'H NMR (300 MHz, CDCI3 8 7.48-7.45 3H), 7.25-7.23 3H), 6.75

1H, J= 8.2Hz), 3.70 3H), 3.62 2H), 1.84 2H), 1.36 6H), 1.35

16 6H).

17 GENERAL PROCEDURE L: [4-(2,2,4.4-Tetramethyl-chroman-6-yl-

18 ethynyl) phenyl] acetic acid (Compound 28, General Formula 8)

19 A solution of [4-(2,2,4,4-tetramethyl-chroman-6-yl-ethynyl) phenyl]

acetic acid methyl ester (Compound 27, 0.04 7g, 0.13mmol) in 5mL of

21 methanol was treated with 1M sodium hydroxide solution (2mL) and heated

22 at 550C for 2h. The volatiles were distilled off in vacuo and the residue was

23 acidified with 10% hydrochloric acid and extracted with ethyl acetate (x2).

24 The combined organic phase was washed with brine dried over

anhydrous sodium sulfate, filtered and evaporated in vacuo to a residue

26 which was purified by preparative reverse phase HPLC using 10% water in

27 acetonitrile as the mobile phase to afford the title compound (0.034g, 82%).
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1 1H NMR (300 MHz, CDC13 6 7.49-7.45 (in, 3H), 7.26-7.22 (in, 311), 6.75

2 1H,J =8.2Hz), 3.65 2H), 1.84 2H1), 1.36 611), 1.3 5 6H).

3 2-loo4( aci methylehv-hom-C-,i,-h,

4 ester (Compound 29, General Formula 8)

Following general procedure F and using 6-ethynyl-2,2,4,4-

6 tetramethylchroman (0.11 g, 0.5 1immol), methyl-2-fluoro-4-iodo-benzoate

7 (Reagent G, 0. 14g, 0.5 1immol), triethyl amine 

8 tetrahydrofuran(l1OmL), copper(I)iodidc(0 .03 Og, 0.1 6mmol) and

9 dichlorobis(triphenylphosphine)palladium(IL) 11 Og, 0. 16mmol) followed

by flash column chromatography over silica gel (230-400 mesh) using 5-10

11 ethyl acetate in hexane as the eluent, the title compound was obtained

12 (0.14g, 79%).

13 1'H NM (300 MHz, CDCI3 5 7.82 1H, J= 7.9Hz), 7.39 1H1, J=

14 1.8H-z), 7.25-7.16 (in, 311), 6.69 1H1, J= 8.2Hz), 3.85 3H), 1.77 (s,

211), 1.29 611), 1.28 6H1).

16 2-Fluoro-4-(2,2,4,4-tetraniethyl-chroman-6-v1-ethynyl)-benzoic acid

17 (Compound 30, General Formula 8)

18 Following general procedure L and using 2-fluoro-4-(2,2,4,4-

19 tetrainethyl-chroman-6-yI-ethynyl)-benzoic acid methyl ester (Compound

29, 0. 14g, 0.4minol), 5mL of methanol and IM sodium hydroxide solution

21 (2mL) followed by recrystallization from ethyl acetate, the title compound

22 was obtained (0.083g, 58%).

23 'H1 NIVR (300 MHz, CD3 COCD3 8 8.00 11, J= 7.8Hz), 7.63 1H1, J=

24 2.1Hz), 7.45 (dd, 111, J= 1.5, 7.9Hz), 7.38 (dd, 1H1, J= 1.5, 11.4Hz), 7.32

(dd, 111, J= 2.1, 8.2H1z), 6.81 1H, J= 8.5Hz), 1.92 211), 1.41 6H1),

26 1. 3 8(s,6H).
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1 2Fur--2244ttaehlcrmn6y-~ iyl phenvi] acetic acid

2 ethyl ester (Compound 31, General Formula 8)

3 Following general procedure F and using 6-ethynyl-2,2,4,4-

4 tetramnethylchroman (0.204g, 0.95mmol), ethyl-2-fluoro-4-iodo, phenyl

acetate (Reagent C, 0.263g, 0.86mmol), triethyl amine, tetrahydrofuran,

6 copper(1)iodide (0.025g, 0.l3mmol) and

7 dichlorobis(triphenylphosphine)pa1adiumIl) (0.075g, 0.1 11 mmol) followed

8 by flash column chromatography over silica gel (23 0-400 mesh) using 5- 

9 ethyl acetate in hexane as the eluent, the title compound was obtained

(0,21g, 62%).

I I 1H NMR (300 MHz, CDCI3 6 7.46 1H1, J= 2.1Hz), 7.25-7.2 1 (in, 4H),

12 6.69 1H, J 8.5Hz), 4.16 2H, J= 7.1Hz), 3.65 2H), 1.82 2H),

13 1.35 611, 1.35 611), 1.24 3H, J= 7.2Hz).

14 [2-Fluoro-4-(2,2,4,4-tetramethyl-chroman-6v1-thynyl) phenyll acetic acid

(Compound 32, General Formula 8)

16 Following general procedure L and using [2-fluoro-4-(2,2,4,4-

17 tetramiethyl-chroman-6-ylethynyl) phenyl] acetic acid ethyl ester

18 (Compound 31, 0.21 g, 0.S5 mmol), 5mL of methanol and IlM sodium

19 hydroxide solution (2mL) followed by flash column chromatography over

silica gel (230-400 mesh) using 50% ethyl acetate in hexane, the title

21 compound was obtained as a solid 184g, 93%).

22 'H NMR (300 M14z, CDCI3 5 11.40 (br s, 111), 7.48 1H1, J 1.8H4z),

23 7.46-7.16 (in, 411), 6.76 111, J= 8.2H4z), 3.69 2F1), 1.82 211), 1.34

24 12H).

3-Methyl-but-2-enoic acid 4-bromo-pheny ester:

26 To a stirred, cooled (ice bath) suspension of sodium hydride (2.4g,

27 lO0mmol) in anhydrous tetrahydrofuran (200inL), 4-bromo phenol (17 .3g,

28 1O0mmol) was added followed by 3,3,-dimethyl acryloyl chloride (11 1l4mL,



WO 02/18361 PCT/US01/25443

116

1 100mmol). After 4hours at ambient temperature, the reaction mixture was

2 poured into brine and extracted with diethyl ether The combined

3 organic phase was dried over anhydrous sodium sulfate, filtered and

4 evaporated in vacuo to afford an oil which was subjected to flash column

chromatography over silica gel (230-400 mesh) using 2% ethyl acetate in

6 hexane as the eluent to afford the title compound (15g, 59%).

7 'H-NMR (300 MHz, CDC1):8 2.00(s, 3H), 2.23(s, 3H), 5.89(s, 1H), 7.00(d,

8 J= 8.8Hz, 2H), 7.49(d, J 8.8Hz, 2H).

9 6-Bromo-4.4-dimethyl-chroman-2-one:

A solution of 3-methyl-but-2-enoic acid 4-bromo-phenyl ester (7g,

11 27.6mmol) in anhydrous dichloromethane (200mL) was cooled (ice bath)

12 and treated with aluminum chloride (6.6g, 49.6mmol) and the reaction

13 mixture was stirred overnight at ambient temperature. The reaction mixture

14 was quenched with saturated aqueous sodium bicarbonate solution and

extracted with diethyl ether The combined organic extract was washed

16 woth brine dried over anhydrous sodium sulfate, filtered and

17 evaporated in vacuo to afford an oil which was purified by flash column

18 chromatography over silica gel (230-400 mesh) using 2.5% ethyl acetate in

19 hexane as the eluent to afford the title compound (4.2g, 57%).

'H-NMR (300 MHz, CDC13 1.36(s, 6H), 2.62(s, 2H), 6.95(d, J= 

21 1H), 7.37(dd, J 2.4, 8.5Hz, 1H), 7.43(d, J 2.3Hz, 1H).

22 4-Bromo-2-(3-hydroxy-1.1.3-trimethyl-butvl)-phenol:

23 A solution of 6-bromo-4,4-dimethyl-chroman-2-one (1g, 3.92mmol)

24 in anhydrous tetrahydrofuran (20mL) was treated with 3M solution of ethyl

magnesium bromide (2.6mL) and stirred at ambient temperature for 2hours.

26 The reaction mixture was poured into cold dilute hydrochloric acid and

27 extracted with ethyl acetate The combined organic extract was dried
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1 over anhydrous sodium sulfate, filtered and evaporated in vacuo to afford a

2residue which was subjected to flash column chromatography over silica gel

3 (230-400 mesh) using 10% ethyl acetate in hexane as the eluent to afford the

4 title compound as a pale yellow solid 1ig, 100%).

'H-NMR (300 MF~z, CDCL3 1.14(s, 6141), 1.44(s, 6H), 2.20(s, 211), 6.49(d,

6 J= 8.4Hz,IH), 7.15(dd, J 2.4, 8.5Hz, 1H1), 7.37(d, J- 2.4H1z, 1H-).

7 6-Bromo-2,2,4,-tetramethyl-chroman:

8 A solution of 4-bromo-2-(3 -hydroxy- 1, 1,3-trimethyl-butyl)-phenot

9 (1.l1g, 3.92mmol) and p-toluene sulfonic acid (0.744g, 3.92mmol) in benzene

(2OmL) was refluxed overnight. The reaction mixture cooled to ambient

11I temperature, filtered on silica gel and washed with 10% ethyl acetate in

12 hexane. The filtrate and washings were evaporated in vacuo to an oil which

13 was subjected to flash column chromatography over silica gel (23 0-400

14 mesh) using 5% ethyl acetate in hexane as the eluent to afford the title

compound as a pale yellow oil (0.84g, 

17 8.4Hz, ILH), 7.16(dd, J 2.7, 8.7Hz, I1H), 7.3 7(d, J 2.6Hz, 111).

18 The synthesis of this compound, as described here, is in close analogy

19 to the synthesis of 6-bromo-2,2,4,4-tetramethylthiochroman, as described in

United States Patent No. 5,04 5,55 1

21 2,244-tetramehyl-6-(2-trimethylsilvhIehynyl chroman:

22 Following general procedure D and using 6-bromo-2,2,4,4-

23 tetramethyl chroman (0.5g, 1 .87mmol), triethyl amine (5mL), anhydrous

24 tetrahydrofuran (1 5mL),copper(I)iodide 107g, 0. 1 6mmol), trimethylsilyl

acetylene (1.84g, 18.71nn-ol) and

26 dichlorobis(triphenylphosphine)palladium(II) (0.3 9g, 0. S6mmol) the title

27 compound was obtained as a brown oil 61 g, 100%).
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1 'H NMR (300 MHz, CDC13 6 7.43 1H, J= 2.1Hz), 7.23 (dd, 1H, J

2 7.9, 2.1Hz), 6.73 1H, J= 8.2Hz), 1.83 2H), 1.36 12H), 0.28 9H).

3 6-Ethvnvl-2,2.4,4-tetramethvl chroman:

4 Following general procedure E and using 2,2,4,4-tetramethyl-6-( 2

trimethylsilyl)ethynyl chroman (0.61g, 1.87mmol), potassium carbonate

6 (1.9g, 13.74mmol) and methanol the title compound was obtained (0.4g,

7 

8 'H NMR (300 MHz, CDCI3 6 7.47 1H, J= 2.1Hz), 7.24 (dd, 1H, J=

9 7.9, 2.1Hz), 6.76 1H, J= 8.2Hz), 3.01 1H), 1.85 2H), 1.37 6H),

1.36(s, 6H).

11 An alternative synthesis for this compound is described in United

12 States Patent Nos. 5,045,551 and 5,616,597

13 GENERAL PROCEDURE M: 6-Bromo-2,2,4,4-tetramethyl-chroman-8-

14 carbaldehyde (Intermediate 

A stirred, cooled (ice bath) solution of 6-bromo-2,2,4,4-tetramethyl

16 chroman, (0.5g, 1.865mmol) in anhydrous dichloromethane (5mL) was

17 treated with a IM solution (1.86mL, 1.86mmol) of titanium tetrachloride in

18 dichloromethane followed by c,a-dichloro methyl ether (0.214g,

19 1.865mmol). The reaction mixture was allowed to warm to ambient

temperature for 4h. The reaction mixture was diluted with diethyl ether,

21 washed with brine (xl) and dried over anhydrous sodium sulfate, filtered and

22 evaporated in vacuo to a residue which was subjected to flash column

23 chromatography over silica gel (230-400 mesh) using 5% ethyl acetate in

24 hexane to afford the title compound as a yellow solid (0.52g, 94%).

'H NMR (300 MHz, CDC13 6 10.38 1H), 7.72 1H, J= 2.6Hz), 7.57

26 1H, J= 2.6Hz), 1.88 2H), 1.41 6H), 1.36 6H).
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1 GENERAL PROCEDURE N: 6-Bromo-8-vinvl -2,2,4,4-tetramethyl-

2 chroman (Intermediate 31)

3 A solution ofmethylidene triphenyl phosphorane [generated from

4 methyl triphenylphosphonium bromide (7g, 20mmol) and (11.8mL, 19mmol)

of a 1.6M solution of n-butyl lithium in hexanes was added 6-bromo-

6 2,2,4,4-tetramethyl chroman-8-carbaldehyde (Intermediate 30, 0.52g,

7 1.75mmol). After lh the reaction mixture was diluted with hexane, washed

8 with brine dried over anhydrous sodium sulfate, filtered and evaporated

9 in vacuo to a clear oil which was subjected to flash column chromatography

over silica gel (230-400 mesh) using 2% ethyl acetate in hexane as the eluent

11 to afford the title compound as a clear oil (0.37g, 72%).

12 'H NMR (300 MHz, CDC13): 8 7.46 1H, J= 2.5Hz), 7.33 1H, J=

13 2.5Hz), 7.03 (dd, 1H, J= 11.3, 17.9Hz), 5.75 (dd, 1H, J= 1.4, 17.9Hz), 5.30

14 (dd, 1H, J= 1.4, 11.3Hz), 1.85 2H), 1.39 6H), 1.37 6H).

GENERAL PROCEDURE 0: 6-Bromo-8-cvclopropyl-2,2,4,4-tetramethvl

16 chroman (Intermediate 32)

17 A stirred, cooled (-30 0C) solution of 6-bromo-8-vinyl-2,2,4,4-

18 tetramethyl chroman (Intermediate 31, 0.37g, 1.26mmol) in diethyl ether

19 was treated with a solution of diazomethane in diethyl ether and catalytic

amount of palladium (II)acetate (~30mg). The reaction mixture was allowed

21 to warm to ambient temperature and subjected to flash column

22 chromatography over silica gel (230-400 mesh) using 2% ethyl acetate in

23 hexane as the eluent to afford the title compound as a clear, pale yellow oil

24 (0.376g, 97%).

'H NMR (300 MHz, CDC13 6 7.17 1H, J= 2.3Hz), 6.73 1H, J=

26 2.6Hz), 2.19-2.16 1H), 1.83 2H), 1.37 6H), 1.33 6H), 0.94-0.88

27 2H), 0.64-0.59 2H).
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1 8-Cyclopropyl-6-trimthlsialYlthflY14 4ttr1~tY hrman

2 (Intermediate 33)

3 Following general procedure D and using 6-bromo-8-cyclopropyl-

4 2,2,4,4-tetram-ethyl chroman (Intermediate 32, 0.376g, 1 .22mmol),

(trimethylsilyl)acetylene (4mL, 28mmot), triethyl amine (3mL), anhydrous

6 tetrahydrofuran (5mL), copper(I)iodide (0.025g, 0.l3mmol) and

7 dichlorobis(triphenylphosphine)palladium(J) (0.075g, 0. 1 Immol), the title

8 compound was obtained as an oil 173 g, 43 

9 1H NMlR (300 MHz, CDCI3 8 7.36 1H-, 2.2Hz), 6.90 1H, J=

I.9iHz), 2.31-2.22 (in, 111), 1,96 2H), 1.49 611), 1.46 6H), 1.05-0.88

11 (in, 2H1), 0.78-0.72 (in, 21-I), 0.37 911).

12 8-Cyclopropyl-6-ethynyl-2.2,4.4-tetramethyl chrornan (Intermediate 34)

13 Following general procedure E and using 8-cyclopropyl-6-

14 trimethyLsilanylethynyl-2,2,4,4-tetramelhyl chroman (Intermediate 33,

0. 17g, 0.68mmol), methanol and potassium carbonate (0.2g, 1.47mmol) the

16 title compound was obtained as an oil (0.064g, 47%).

17 'H1 NMIR (300 Mflz, CDCl9): 6 7.38 lH. J= 1.9Hz), 6.92 1H1, J

18 1.9H4z), 3.08 11H), 2.32-2.23 (in, 1.96 211), 1.50 6H). 1.46 (s,

19 6H), 1.05-0.99 (in, 211), 0.77-0.72 (in, 211).
4 8-Cyclopropvl-2,2,44-tetramtyl-chroman6:y-ethyny1V-benzoic acid

21 ethyl este (Compound 33, General Formula 8)

22 Following general procedure F and using 8-cyclopropyl-6-ethynyl-

23 2,2,4,4-tetrainethylchroinan (Intermediate 34, 0.1g, 0.38mmoI), ethyl-4-

24 iodo-benzoate (Reagent A, 0.1g, 0.34mmol), triethyl aminle (SinE),

tetrahydrofuran( 1 OinE), copper(I)iodide(0 .025g, 0. 1 3imol) and

26 dichlorobis(triphenylphosphine)palladiumn(II) (0 .075g, 0.11 Immol) followed

27 by flash column chromatography over silica gel (23 0-400 mesh) using 5-10
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1 ethyl acetate in hexane as the eluent, the title compound was obtained

2 13 5g, 8 9

3 'H NMR (300 Mi-Tz, CDCl 3 6 8.00 2H, J= 8.211z), 7.55 2H1, J=

4 8.2Hz), 7.3 0 I1H, J 1.8H1z), 6.84 I1H, J 2.0OHz), 4.3 8 2H1, J 

6.9Hz), 2.22-2.12 (in, 1H), 1.85 2H), 1.40 3H1, J= 6.9H1z), 1.38 6H1),

6 1.36 6H), 0.92-0.88 (mn, 211), 0.67-0.62 (in, 211).

7 4-8Ccorpl2244ttaphlcrmn6y-tyl-ezi acid

8 (Compound 34, General Formula 8)

9 Following general procedure L and using 4-(8-cyclopropyl-2,2,4, 4

tetramethyl-chrornan-6-yl-ethynyl)-benzoic acid ethyl ester (Compound 33,

11 0. 13 5g, 0.34mmol), 5inL of methanol and I M sodium hydroxide solution

12 (2mL) followed by preparative reverse phase HPLC us ing 10% water in

13 acetonitrile as the mobile phase, the title compound was obtained as a solid

14 (0.093g, 73%).

'U-1NMiR (3 00 MHz, CDCI3 6 11.26 (br s, 111), 8.0 8 211, J~ =.2Hz),

16 7.59 2H, J= 8.2Hz), 7.31 11, J 1.8Hz), 6.85 111,J= 2.111z),

17 2.22-2.13 (in, 1H), 1.85 211), 1.38 611), 1.36 6H1), 0.95-0.87 (mn,

18 211), 0.68-0.63 (in, 211).

19 4 -(8-Cvclopropyl-2,2,4,4-tetramethyl-chroman-6-yl-ethynyl) phenlyl] acetic

acid methyl ester (Compound 35, General Formula 8)

21 Following general procedure F and using 8-cyclopropyl-6-ethynyl-

22 2,2,4,4-tctramcthylchroman (Intermediate 34, 0.096g, 0.3 8inmol), methyl-

23 4-iodo phenyl acetate (Reagent B, 0.094 g, 0.34mmol), triethyl amine (3mL),

24 tetrahydrofuran (3mL), copper(1)iodide (0.025g, 0. l3imol) and

dichlorobis(triphenylphosphine)palladium(1I) (0.075g, 0. 1 li-mnol) the title

26 compound was obtained (0.137g, 'H NMR(300NfMlz, CDCI3 5 7.47

27 2H, J 7.9Hz), 7.29 I1H, J 8Hz), 7.24 211, J 7.9 Hz), 6.82 (d,
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1 1H1, J 2.1lHz), 3.70 3H1), 3.63 2H1), 2,22-2.13 (in, 1H1), 1.85 211),

2 1.38 611), 1.36 611), 0.94-0.86 (in, 211), 0.68-0.63 (in, 211).

3 [4-(8-Cyclopropvl-22.AA.,4tetramethy-Chromn-6Vli-ethyfll) phenyl] aceti

4 acid (Compound 36, General Formula 8)

Following general procedure L. and using [4-(8-cyclopropy1-2, 2 4 4

6 tetramethyl-chroman-6-ylethiynyl) phenyl] acetic acid methyl ester

7 (Compound 35, 0.137g, 0.3Ommol), 5mL of methanol and IM sodium

8 hydroxide solution (2mL) followed by preparative reverse phase TIPLC

9 using 10% water in acetonitrile as the mobile phase, the title compound was

obtained as a solid 11 g, 

I 111H NMNR (300 M11z, CDCI3 6 11.56 (hr s, 111), 7.47 2H1, J 8.9H1z),

13 3.62 211), 2.21-2.12 (in, 111), 1.83 211), 1.36 611), 1.34 611), 0.93-

14 0.82 (mn, 211), 0.72-0.62 (in, 211).

r4-(8-Cclopropyl-2,2,4,4-tetrainethyl-chlomn-6-l-thyyl)2-

16 fluorophenvl] acetic acid ethyl ester (Compound 37, General Formula 8)

17 Following general procedure F and using 8-cyclopropyl-6-ethynyl-

18 2,2,4,4-tetramethylchroman (Intermediate 34, 0.096g, 0.3 8inmol), ethyl-2-

19 fluoro-4-iodo phenyl acetate (Reagent C, 0. 104g, 0.34mmol), triethyl amine

(3mL), tetrahydrofuran (3mL), copper(I)iodide (0.020g, 0. immol) and

21 dichlorobis(triphenylphosphine)palladium(II) (0.060g, 0.0 85mmol) the title

22 compound was obtained 14g, 85 

23 'H NMR (300 MHz, CDCI3 5 7.31 111, J= 1.911z), 7.29-7.21 (mn, 311),

24 6.85 1H1, J= 1.9Hz), 4.20 211, J1=7.1Hz), 3.68 211), 2.24-2.14 (in,

1H1), 1.87 211), 1.40 611), 1.38 6H1), 1.28 3H1, J= 7.1H1z), 0.96-

26 0.85 (mn, 2H1), 0.70-0.64 (mn, 211).
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1 [4-(8-Cyclopropyl-2,2.4,4-tetramethvl-chroman-6-yl-ethvnvl)-2-

2 fluorophenvl] acetic acid (Compound 38, General Formula 8)

3 Following general procedure L and using [4-(8-cyclopropyl- 2 2 4 4

4 tetramethyl-chroman-6-yl-ethynyl)-2-fluorophenyl] acetic acid ethyl ester

(Compound 37, 0.14g, 0.323mmol), 5mL of methanol and 1M sodium

6 hydroxide solution (2mL) followed by reverse phase HPLC using 10% water

7 in acetonitrile as the mobile phase, the title compound was obtained as a

8 solid (0.110g, 

9 'H NMR (300 MHz, CDC13 8 7.28 1H, J= 2.1Hz), 7.27-7.17 3H),

6.82 1H, J= 1.8Hz), 3.70 2H), 2.21-2.11 1H), 1.84 2H), 1.37

11 6H), 1.35 6H), 0.94-0.87 2H), 0.67-0.62 2H).

12 GENERAL PROCEDURE P: 6-Bromo-4.4-dimethyl-2-methvlene chroman

13 (Intermediate 

14 A stirred, cooled (ice bath) solution of 6-bromo-4,4-dimethyl-

chroman-2-one available in accordance with U.S. Patent No. 5,399,561

16 incorporated herein by reference (Ig, 3.92mmol) in 8mL of anhydrous

17 tetrahydrofuran was treated with a 0.5 M solution of g-chloro-t-methylene-

18 [bis(cyclopentadienyl)titanium]dimethylaluminum (Tebbe reagent) in

19 toluene (8.23mL, 4.12mmol). After 10 minutes, the reaction mixture was

poured into ice-water mixture containing 50mL of 1M sodium hydroxide and

21 extracted with hexane. The hexane extract was washed with brine (xl),

22 filtered over a bed of celite and evaporated in vacuo to an oil which was

23 subjected to flash column chromatography over silica gel (230-400 mesh)

24 using hexane as the eluent to afford the title compound (0.74g, 74%) as a

clear oil.
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1 tH NMR (300 MHz, CDCl3 67.34 1H, J=2.3Hz), 7.23 (dd, IH, J=

2 2.3,8.5Hz), 6.77 1H, J 8.0Hz), 4.61 11-1,J= 0.73Hz), 4.17 1H, J

3 =0.73Hz), 2.33 2H), 1.27 6H).

4 GENERAL PROCEDURE Q: 6-rm-,-iyr-,-iphlpr[H

1-benzopyran-2. I'-cyclopropane] (Intermediate 36)

6 A solution of diethyl zinc in hexane (IM, 7.lmrL) was treated with

7 diiodomethane (1 .89g, 7. immol). After 5 minutes, a solution of 6-brorno-

8 4,4-dimethyl-2-methylene chroman (Intermediate 35, 0.44g, 1 .77mmol) in

9 3mL of hexane was added and the solution was refluxed for lh. The

reaction mixture was then cooled to ambient temperature, diluted with

11 hexane, washed with brine dried over anhydrous sodium sulfate,

12 filtered and evaporated in vacuc to a residue which was subjected to flash

13 column chromatography over silica gel (230-400 mesh) using hexane as the

14 eluent to obtain the title compound (0.44g, 93%).

'H NMIR (300 MHz, CDCl3 6 7.47 1H, J= 2.3Hz), 7.23 (dd, 1H, J=

16 2.3, 8.5Hz), 6.70 111, J= 8.0Hz), 1.96 2H), 1.47 6H), 1.09-1.05 (in,

17 2H), 0.74-0.70 (in, 2H).
18 3 ,4-Dihydro-_4 -dimethyl-6-(trimetvlilnylbeth yls iro[2H- 1-

19 be-nzopyran-2, 1 -ovelopropanel (Intermediate 37)

Following general procedure D and using 6-bromo-3,4-dihydro-4,4-

21 dimethylspiro[2H- 1-benzopyran-2, 1'-cyclopropane] (Intermediate 36,

22 0.44g, 1 .65mmol), triethyl amnine (41-nL), anhydrous tetrahydrofuraii 

23 copper(I)iodide (0.95g, O.5mmoI), trimethylsilyl acetylene (1.62g,

24 1 6 .5mmnol) and dichlorobis(triphenylphosphine)palladium(II) (0.4g,

0.56mmol), the title compound was obtained as a brown oil (0.4g, 86%).
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I 'H NMR (300 Mflz, 6 7.44 lH, J=2.1Hz), 7.18 (dd, 1H, J=

2 2.1,8.5Hz), 6.65 1H, J 8.Hz), 1.87 2H), 1.37 6H), 1.0 1-0.97 (in,

3 2H), 0.65-0.61 (in, 2H), 0.26 9H1).

4 6-Ethyvnvl-3,4-dihydro-4,4-dimethylspiro[2H- 1-benzopyran-2. 1'-

pyclopropanel (Intermediate 38)

6 Following general procedure E and using 3,4-dihydro-4,4-dirnethyl-

7 6-(trimethylsilanyl)ethynylspiroj2H- 1 -benzopyran-2, 1 '-cyclopropane]

8 (Intermediate 37, 0.4g, 1 .42mmol), potassium carbonate (0.98g, 7. Immol)

9 and methanol, the title compound was obtained as a yellow oil (0.3g, 100%).

'H NNR (300 MHz, CDCI3 6 7.44 1H1, J=2.11z), 7.18 (dd, 111, J 

11 2.1, 8.Hz), 6.65 1H1, 8.5Hz), 2.97 111), 1.86 2H1), 1.37 611),

12 1.00-0.95 (mn, 211), 0.64-0.59 (in, 2H).

13 Benzoic acid, 4-jj3,4-dihvdro-4.4-dimethvlspiro[2H- I -benzopyran-2. 1'-

14 cyclopropane]-6-y1 Iethynyl]-ethvl ester (Compound 39, General Formula

1)

16 Following general procedure F and using 6-ethynyl-3,4-dihydro-4,4-

17 diinethyispiro [2H- 1 -benzopyran-2, 1 -cyclopropane] (Intermediate 38,

18 0.06g, 0.28inmol), ethyl-4-iodo-benzoate (Reagent A, 0.086g, 0.3 Immol),

19 triethyl amine (4mL), tetrahydrofuran(4mL), copper(I)iodide(0.032g,

0. l7inmoI) and dichlorobis(triphenylphosphine)palladium(II) 1 18g,

21 0. l7mmol) followed by flash column chromatography over silica gel (23 0-

22 400 mesh) using 5-10 ethyl acetate in hexane as the eluent, the title

23 compound was obtained (0.07g, 

24 'H NMR (300 MHz, CDCl3 6 8.01 2H, J 8.2Hz), 7.56 211, J=

8.Hz), 7.49 111, 2.1Hz), 7.24 (dd, 1H1, J= 2.1,8.5Hz), 6.70 1H4, J

26 8.Hz), 4.38 2H1, J= 7.1Hz), 1.89 2H), 1.40 6FH), 1.40 3H-, J='

27 7.0Hz), 1.02-0.98 (in, 211), 0.67-0.62 (in, 211).
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1 Benzoic acid. 44(3 4-dihydro-4.4-dimethylspirO[2H- 1-benzopvran-2. 

2 gycloprgpane]-6-yl~pthy nyl- (Compound 40, General Formula 1)

3 Following general procedure L and using benzoic acid, 4-[3 ,4-dihydro-4,4-

4 dimethylspiro[2H-1 -benzopyran-2, 1' -cyclopropane] -6-yl)ethynyl] -ethyl ester

(Compound 39, 0.07g, 0.l196mmol), 5miL of ethanol and IM sodium

6 hydroxide solution (2mL) followed by preparative reverse phase TIPLC

7 using 10% water in acetonitrile as the mobile phase, the title compound was

8 obtained as a solid (0.034g, 52%).

9 'HT NM~IR (300 MHz, CD 3COCD3 8 8.05 2H, J 8.211z), 7.64 2H, J~

8.2Hz), 7.60 1H, J =2.lHz), 7.28 (dd, 1H, J=2.1, 8.5H1z), 6.73 11,J

I1I1 8.5H1z), 1.95 2H), 1.43 6H), 0.96-0.92 (in, 0.74-0.71 (mn, 2H).

12 Benzeneacetic acid. 4- .4-dihydro-4,4-dimethylspiro[2-1-benzopyran-

13 2,1 '-cyclopropane]-6-vyl)ethyniyl]-mehyI este (Compound 41, General

14 Formula 1)

Following general procedure F and using 6-ethynyl-3,4-dihydro-4,4-

16 dimethylspiro[2H-1I -benzopyran-2, 1 '-cyclopropane] (Intermediate 38, 

17 0.060g, 0.2Smmol), methyl-4-iodo phenyl. acetate (Reagent B, 0.078g,

18 0.28mmol), triethyl amine (4mL), tetrahydrofuran (4inL), copper(I)iodide

19 (0.032g, 0.1 7mmol) and dichlorobis(triphenylphosphine)palladium(1I)

1 18g, 0. 17mmol) followed by flash column chromatography over silica

21 gel (230-400 mesh) using 5 ethyl acetate in hexane as the eluent, the title

22 compound was obtained (0.084g, 84%).

23 'H NIVIR (300 MHz, CDCI3 8 7.48-7.45 (in, 3H), 7.26-7.20 (mn, 311), 6.67

24 1H, 8.5Hz), 3.70 3H1), 3.63 2H), 1.89 2H), 1.40 3H), 1.40

3H4), 1.01-0.97 (in, 2H), 0.67-0.61 (in, 2H).

26 Benzeneacetic acid. 4- (3 ,4-dihydroA44-dimneh lspiroF2H- 1-benzopyran-

27 2X1-cvclopropane]-6-yl)etnyl]- (Compound 42, Formula 1)
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1 A solution of benzeneacetic acid, 4-[(3,4-dihydro-4,4-

2 dimethylspiro[2H- 1-benzopyran-2, 1' -cyclopropane]-6-y1)ethynyl]-methyl

3 ester (Compound 41, 0.084g, 0.24mmol) in 5mL of methanol was treated

4 with IM sodiumn hydroxide solution (2miL) and heated at 550C for 2h. The

volatiles were distilled off in vacuo and the residue was acidified with 

6 hydrochloric acid and extracted with ethyl acetate The combined

7 organic phase was washed with brine dried over anhydrous sodium

8 sulfate, filtered and evaporated in vacuc to a residue which was purified by

9 preparative reverse phase HPLC using 10% water in acetonitrile as the

mobile phase to afford the title compound (0.080g, 100%).

I1 I H NN4R (300 MHz, CD 3COCD 3 8 7.49-7.46 (in, 3H4), 7.25 2H, J=r

12 8.2Hz), 7.22 (dd, 1H J= 2.1,8.5Hz), 6.68 111, J= 8.5H-z), 3.66 2H4),

13 1.88 2H), 1.44 6H1), 1.01-0.97 (in, 2H), 0.67-0.61 (in, 214).

14 2-Fluoro-beuzoic acid, ,4-dihvdro-4,4-dimethvlspiro[2H- 1-benzopyran-

2,1 '-cyclopropanej-6-vl)ethynyl]-methvl ester (Compound 43, General

16 Formula 1)

17 Following general procedure F and 6-ethynyl-3,4-dihydro-4,4-

18 diinethylspiro [2H- 1 -benzopyran-2, 1' -cyclopropane] (Intermediate 38,

19 0.050g, 0.23minol), methyl-2-fluoro-4-iodo-betizoate (Reagent G, 0. 069g,

0.24mmol), triethyl amine (5mL), 

21 coppcr(I)iodide(0.0 13g, 0.O7mniol) and

22 dichlorobis(triphenylphosphine)palladium(1) (0.049g, 0. O7mmol) followed

23 by flash column chromatography over silica gel (23 0-400 mesh) using 5-10

24 ethyl acetate in hexane as the eluent, the title compound was obtained

(0.080g, 100%).

26 'H NMIR (300 M14z, CDCl3 5 7.90 1H, J= 7.9H1z), 7.63 11-, J~=

27 1.8Hz), 7.32 (dd, 1H, J= 1.5, 8.2Hz), 7.26 (dd, IH, J= 1.5,11.4H1z), 7.24
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1 (dd, 1H-, J= 2.1, M.Hz), 6.71 1H1, M.Hz), 1.97 211), 1.44 611),

2 0.98-0.94 (in, 211), 0.76-0.71 (in, 2H1).

3 2-Fluoro-benzoic acid. 441(3.4-dihvdro-4,4-cimethylspiro[2H-l1-benzopvran-

42,1 F-cclopropane-6-:yl)th yvU- (Compound 44, General Formula 1)

Following general procedure L and using 2-fluoro-benzoic acid, 4-

6 ,4-dihydro-4,4-dimethylspiro[2H- 1-benzopyran-2, 1' -cyclopropane]-6-

7 yl)ethynyl]-methyl ester (Compound 43, 0.08g, 0.23mmol), 5mL of

8 methanol and 2M sodium hydroxide solution (IlmL) followed by flash

9 column chromatography over silica gel (23 0-400 mesh) using ethyl acetate

as the eluent, the title compound was obtained (0.020g, 

1i 'H1 NMR (300 MI-z, CD3COCD3 5 7.99 1H1, J= 7.914z), 7.63 ilH, J=

12 2. 1Hz), 7.44 (dd, 11H, J 1. 5, 7.9Hz), 7.3 7 (dd, I1H, J 1. 5, 11.Hz), 7.3 1

13 (dd, 1H, J=2.1, M.Hz), 6.75 1H, J-8.2Hz), 1.97 2H), 1.44 611),

14 0.98-0.94 (in, 2H), 0.76-0.71 (in, 2H).

GENERAL PROCEDURE R: 2.2,4A-Tetrainethyl-chroman-6-carboxiylic

16 acid (Intermediate 39)

17 A stirred, cooled (_78 0C) solution of 6-bromo-2,2,4,4-tetramethyl

18 chroman (1.2g, 4.47minol) in 1 5m1, of anhydrous tetrahydrofuran was

19 treated with a 1 .7M solution of tert-butyl lithiumi solution in pentane 

5.27mL, 8.9mmol). After 10 minutes at -78'C, carbon dioxide (generated

21 from dry ice) was bubbled into the reaction mixture. The reaction mixture

22 was allowed to warm to ambient temperature. The reaction mixture was

23 diluted with ethyl acetate, washed with brine, dried over anhydrous soditum

24 sulfate, filtered and evaporated in vacuo to a residue which was subjected to

flash column chromatography over silica gel (23 0-400 mesh) using ethyl

26 acetate as the eluent to afford the title compound as a white solid (I1.1 g,

27 92%).
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1 'HNMR (300 MI-z, CDC13 6 12.17 (br s, 1H1), 8.09 IH, J= 2.1HZ),

2 7.85 (dd, 111, 2.1, M.Hz), 6.83 III, J= 8.2Hz), 1.87 211), 1.39 (s,

3 6H1), 1.37 6H1).

4 2..2,4,-Tetramehvl-chroma-6-arboylic. acid 4-(tert-

butoxcycarbonvlmetl)phenv ese (Compound 45, General Formula 8)

6 A solution of 2,2,4,4-tetramethyl cbroman-6-carboxylic acid 1g,

7 0.43rnol) in thionyl chloride (l0mL) was refluxed for 2h. The thionyl

8 chloride was evaporated under reduced pressure and the residue was

9 dissolved in 5nmL of dichioromethane and treated with triethyl amine 

followed by tert-butyl-4-hydroxy phenyl acetate (Reagent E, 0.088g,

I11 0.427mmo1). After 0.5h, the reaction mixture was subjected to flash column

12 chromatography over silica gel (23 0-400 mesh) using 5-10% ethyl acetate in

13 hexane as the eluent to afford the title compound 1ig, 5 

14 'H NlvMR (300 MIHz, CDCl3 6 8.15 11H, J= 2.1H-z), 7.93 (dd, 11-1, J=

2.1, 8.5H-z), 7.33 2H,J= M.Hz), 7.16 211, J 8.8Hz), 6.88 11-, J=

16 8.5H-z), 3.54 211), 1.89 211), 1.45 911), 1.41 611), 1.40 6H1).

17 2,2,4,4-Tetramethyl-chroman-6-carboxylic acid 4-(carbcxvmethyl)phenvl

18 ester (Compound 46, General Formula 8)

19 A solution of 2,2,4,4-tetrai-ethyl-chiroman-6-carboxylic acid 4-QIert-

butoxycarbonylmethyl)phenyl ester (Compound 45, 0.l1g, 0.23mmol) was

21 treated with 5mL of trifluoroacetic acid and stirred at ambient temperature

22 for lh. The trifluoroacetic acid was distilled off under reduced pressure and

23 the residue was subjected to preparative reverse phase HPLC using 

24 water in acetonitrile as the mobile phase to afford the title compound as a

white solid (0.045g, 
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1 'H NMIR(300 MHz, CDC13 6 8.13 (di, 1, J 2.1Hz), 7.92 (dd, 111, J

2 2.3, 8.5Hz), 7.35 2H, J= 8.8H1z), 7.17 (di, 2H1, J= 8.Hz), 6.87 (di, 111, J=

3 8.5Hz), 3.68 2H1), 1.89 2H), 1.41 6H), 1.39 6H).

46-Bromo-8-carbaldehyde-3 .4-dih do44-dimth lpr[H- 1-benzopyran-

2.1'-cyloropane] (Intermediate 

6 Following general procedure M and using 6-brom-o-3,4-dihydro-4,4-

7 dimethylspiro[2H- 1-benzopyran-2, 1' -cyclopropane](Intermediate 36, 2.3 g,

8 8.65mmoI), anhydrous dichloromethane (2SmL), IM solution (8.65mL,

9 8.6Smmol) of titanium tetrachlooide in dichioromethane and c.,a-dichloro

methyl ether (1.09g, 9.52mmol) followed by flash column chromatography

11 using 10% ethyl acetate in hexane as the eluent, the title compound was

12 obtained as a yellow solid (2.0 6g, 8 

13 'H NMR (300 MFz, CDCI3 5 10.20 111), 7.69 114, J= 2.6Hz), 7.58

14 (di, 1H4, J= 2.611z), 1.92 211), 1.40 611), 1.09-1.04 (mn, 2H1), 0.73-0.69

(in, 2H1).

16 6-Brorno-3 .4-dihydro-4,4-dirnethvl-8-vinaylspir[2H-1I-benzopyran-2. V'-

17 gyclopropane] (Intermediate 41)

18 Following general procedure N and using A solution of mnethylidene

19 triphenyl phosphorane [generated from methyl triphenylphosphonium

bromide (7g, 2Ominol) and 1 .6M solution of n-butyl lithium in hlexanes

21 (11. 8mL, 1 9mmol) 6-broino-8-carbonyl-3 ,4-dihydro-4,4-

22 dimethylspiro[2H- I -benzopyran-2, 1 '-cyclopropane](lntermediate 

23 2.06g, 7mmol) followed by flash colun chromatography over silica gel

24 (230-400 mesh) using 1-2% ethyl acetate in hexane as the eluent, the title

compound was obtained as a clear oil (1.36g, 66%).

26 1H NMR (300 Mif-z, CDCI3 6 7.3 6 (ci, I1H, J 2.3 Hz), 7.2 8 (di, 11H, J

27 2.6Hz), 6.8 0 (cid, 1 H, J 11.-1, 17.9Hz), 5.6 3 (dci, 111, J 1. 2, 17.9Hz), 5.19
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1 (dd, 1H1,J= 1.2, 11. Hz), 1.84 2H1), 1.35 6H), 0.97 211, J 6311z),

2 0.62 1H, J= 5.3Hz), 0.60 111, J= 6.2Hz).

3 6-Bromo-g-cyclopropyl-3.4-dihvdro-4.4-dimthylspiroF2H- 1 -benzopyran-

4 2.1 '-cyclopropane (Intermediate 42)

Following general procedure 0 and using A 6-bromo-3 ,4-dihydro-

6 4,4-dimethyl-8-vinylspiro[2H- 1-benzopyrani-2, 1' -cyclopropane]

7 (Intermediate 41, 1.36g, 4.6mmol), a solution of diazomethane in diethyl

8 ether and palladium (I1)acetate (-3Omg) followed by flash column

9 chromatography over silica gel (23 0-400 mesh) using hexane as the eluent,

the title compound was obtained as a clear oil (1.38g, 100%).

1 1 'H1 NMR (300 MHz, CDCL3 8 7.19 11H, J 2.2H1z), 6.71 11H, J

12 2.2Hz), 1.99-1.92 (in, 1H), 1.87 2H1), 1.35 611), 1.00-0.95 (in, 2H),

13 0.90-0.82 (in, 2H1), 0.65-0.54 (mn, 4H1).

14 8-Cyclopropyl-3 ,4-dihydro-4,4-dimethyl-6-

(trimethylsilanvl)ethynylspiro[2H- 1-benzopyran-2. 1' -cyclopropanle]

16 (Intermediate 43)

17 Following general procedure D and 6-bromo-8-cyclopropyl-3 ,4-

18 dihydro-4,4-dimethylspiro[2H- 1 -benzopyran-2, 1'-cyclopropane]

19 (Intermediate 42, 0.74g, 2.4mmol), (trirnethylsilyl)acetylene (4mL,

28mmol), triethyl amine (8mL), anhydrous tetrahydrofuran copper(1)iodide

21 (0.050Og, 0.26mmol) and dichlorobis(triphenylphosphine)palladium(II)

22 15 g, 0.22mmol), followed by flash column chromatography over silica gel

23 (23 0-400 mesh) using 1-2% ethyl acetate in hexane as the eluent, the title

24 compound was obtained as an oil (0.62g, 

'H NMvR (300 Mliz, CDCl3 6 7.28 111, J= 1.9H1z), 6.77 1H, J=

26 1.9Hz), 2.03-1.94 (in, 111), 1.91 211), 1.40 611), 1.05-0.98 (in, 211),

27 0.95-0.83 (in, 2H1), 0.69-0.59 (mn, 4H), 0.27 911).
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1 8-Cyclopropyl-6-ethynyl-3 A4.dihydro-4,4-dimethYlspiro[ 2H- 1-benzopvyran-

2 2.1'-cyciopropane] (Intermediate 44)

3 Following general procedure E, and 8-cyclopropyl-3,4-dihydro- 4 4

4 dimethyl-6-(trimetiylsilanyl)ethylspiro[ 2 H- 1 -benzopyran-2, 1'-

cyclopropane] (Intermediate 43, 0.62g, 1 .9mmol), methanol and potassium

6 carbonate (0.5g, 3 .6minol) followed by flash column chromatography over

7 silica gel (230-400 mesh) using 1-2% ethyl acetate in hexane as the eluent,

8 the title compound was obtained as an oil (0.5g, 100%).

9 114NMR (300 MHz, CDCl3 7.30 111, J= 1.8Hz), 6.80 114, J=

2.0Hz), 2.97 1W), 2.04-1.95 (mn, 1H), 1.91 1.39 6H), 1.20-0.90

11 (in, 2H), 0.90-0.84 (mn, 2H), 0.75-0.58 (in, 414).

12 Benzeneacetic acid. 4- [(8-cvclopropyl-3 .4-dihydro-4.4-dimethvlspiro[2H- 1-

13 benzopyran-2. I'-cyclopropane]-6-vl)ethynvlj-met hvl este (Compound 47,

14 General Formula 1)

Following general procedure F and using 8-cyclopropyl-6-ethynyl-

16 3,4-dihydro-4,4-dimethylspiro[2H- 1 -bcnzopyran-2, 1' -cyclopropane]

17 (intermediate 44, 0.11 g, 0.43mmol), methyl-4-iodo phenyl acetate

18 (Reagent B, 0. 1 14g, 0.4 1inmol), triethyl amine (5mL), tetrahydrofuran

19 (3mL), copper(I)iodide (0.025g, 0.l3mmol) and

dichlorobis(triphenylphosphine)palladium(JI) (0.075g, 0. 1 immol), the title

21 compound was obtained as a clear oil (0.096g, 56%).

22 'H NMR (300 MF~z, CDCI3 8 7.46 2H, J 8.0Hz), 7.31 1H, J=

23 1.9Hz), 7.24 2H1, 8.2Hz), 6.81 1H, J= 1.914z), 3.69 3H), 3.62

24 2H), 2.04-1.95 (in, 1H), 1.90 2H), 1.39 611), 1.03-0.99 (in, 2H),

0.90-0.83 (in, 2H), 0.68-0.59 (mn, 4H).
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1 Benzeneacetic acid, 4-(-ylpoy-,-f~d)4-iph~~r[H1

2 benzopyran-2, I '-cyclopropanel-6-vl)ethyvnyl]- (Compound 48, General

3 Formula 1)

4 Following general procedure L and using benzeneacetic acid, 

cyclopropyl-3 ,4-dihydro-4,4-dimethylspiro [2H- 1 -benzopyran-2, 1'-

6 cyclopropane]-6-yl)ethynyl]-methyl ester (Compound 47, 0.96g, 0.24mmol),

7 5mL of methanol and IM sodium hydroxide solution (2mL) followed by

8 flash column chromatography over silica gel (230-400 mesh) using 

9 methanol in dicliloromethane as the eluent, the title compound was obtained

as a solid (0.084g, 9 

11 'H NMIR (3 00 MHz, CDCl3 5 10.27 (br s, I1H), 7.46 211, J 8.2Hz),

12 7.30 1H, J= 1.8Hz), 7.23 2H, J= 8.2H-z), 6.80 111, J= 

13 3.63 2.07-1.94 (in, 1H), 1.89 2H1), 1.39 6H), 1.03-0.98 (in,

14 0.89-0.82 (mn, 2H), 0.73-0.59 (mn, 4H).

4- [(8-Cyclopropyl-3,4-dihydro-4,4-dirnethylpro 1 -benzopvran-2. 1'-

16 cvcopropae]-6- Lietvnl]-2-fluoro-benzeneacetic acid methyI ester

17 (Compound 49, General Formula 1)

18 Following general procedure F and using 8-cyclopropyl-6-ethynyl-

19 3,4-dihydro-4,4-diinethylspiro[2H- 1-benzopyran-2, 1' -cyclopropane]

(Intermediate 44, 0.1l25g, 0.5mmol), methyl-2-fluoro-4-iodo phenyl acetate

21 (Reagent H, 0. 14g, 0.5mmol), triethyl amine (3inL), tetrahydrofuran (3inL),

22 copper(I)iodide (0.020g, 0.l1mmol) and

23 dichlorobis(triphenylphosphine)palladium(II) (0.060g, 0.O85mmol) followed

24 by preparative normal phase HPLC using 10% ethyl acetate in hexane as the

mobile phase, the title compound was obtained (0.096g, 46%).

26 'H NMIR (300 M14z, CDCO3 867.30 1H4, J 2. 1H-z), 7.26-7. 18 (in, 3H-),

27 6.80 11H,J= 1.8H-z), 3.71 3H), 3.67 2H), 2.04-1.94 (in, 1H), 1.90
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1 211), 1.40 6H), 1.18-0.99 (in, 211I), 0.90-0.83 (in, 2H), 0.68-0.59 (in,

2 4H1).

3 4- [(g-Cyclopropy1-3 .4-dihydro-4,4-diinethylspiro[2H-1 -benzopyran-2. 1'-

4 cyclopropanel-6:yl~eghvnylj-2-fluoro-benlzeneacetic acid (Compound 

General Formula 1)

6 Following general procedure L and using 4-+8-eyclopropyl-3, 4

7 dihydro-4,4-dimethylspiro[2H- 1-.benzopyran-2, 1' -cyclopropanel-6-

8 yl)ethynyl]-2-fluoro-benzeneacetic acid methyl ester (Compound 49,

9 0.096g, 0.23mmol), 5mL of methanol and IM sodium hydroxide solution

(2mL) followed by flash column chromatography over silica gel (230-400

11 mesh) using 15% methanol in dichloromethane as the eluent, the title

12 compound was obtained as a solid (0.093g, 100%).

13 'H NMllR (300 MIz, CDCl3 6 9.50 (br s, 1H), 7.27 1H1, J= 2.1lHz), 7.24-

14 7.15 (mn, 3H), 6.77 111, J= 1.5H1z), 3.67 2H1), 2.01-1.91 (mn, 111), 1.87

211), 1.36 611). 1.01-0.96 (in, 211), 0.87-0.80 (in, 211), 0.65-0.56 (mn,

16 411).

17 Benzoic acid. 4-[(8-cvclopropyl-3 .4-dihydro-4,4-diinethylspiro[2H- 1-

18 benzopyran-2. 1 '-eyclopropane]-6-yl)ethvnyl] -ethyl ester (Compound 51,

19 General Formula 1)

Following general procedure F and using 8-cyclopropyl-6-ethynyl-

21 3 ,4-dihydro-4,4-dimethylspiro[2H- 1-benzopyran-2, 1' -cyclopropaneI

22 (Intermediate 44, 0.05g, 0.2minol), ethyl-4-iodo-benzoate (Reagent A,

23 0.05 5g, 0 .2mmol), triethyl amine (3mL), tetrahydrofuran(3mL),

24 copper(I)iodide(0.020g, 0.lminol) and

dichlorobis(triphenylphosphine)palladium(II) (0.060g, 0.0 8Srmol), the title

26 compound was obtained (0.0 6 g, 
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1 111 NMR (300 MHz, CDCJ3 6 8.00 2H, J =8.2Hz), 7.5 5 2H-, J

2 8.2Hz), 7.33 1H, J= 1.8Hz), 6.83 111, J=2.111z), 4.38 214,J=

3 7. 1Hz), 2.04-1.95 (in, 1H), 1.91 2H), 1.40 6H), 1.40 3H, J 

4 1.05-0.95 (in, 2H), 0.91-0.84 (mn, 2H), 0.69-0.6 1 (in, 4H).

acid, 4-[(8-cvclopropyl-3 .4-dihvdro-4,4-dimethylr 1 

6 benzopyran-2. 1' -cvclopropanell-6:-vl)ethynyl]- (Compound 52, General

7 Formula 1)

8 Following general procedure L and using benzoic acid, 

9 cyclopropyl-3 ,4-dihydro-4,4-dimethylspiro[2H- 1 -benzopyran-2, 1'-

cyclopropane] -6-yl)ethynyl] -ethyl ester (Compound 51, 0.06g, 0.l1 mmol),

11I 5mL of methanol and IM sodium hydroxide solution (2mL) followed by

12 preparative reverse phase HPLC using 10% water in acetonitrile as the

13 mobile phase, the title compound was obtained as a solid (0.040g, 72%).

14 'H NMR (300 MJHz. CDCl 3 8 8.08 2H, J= 8.8Hz), 7.60 2H, J=r

8.8Hz), 7.34 1H, J1= 1.9Hz), 6.84 1H, J= 1.9Hz), 2.05-1.96 (in, 1H),

16 1.92 2H), 1.41 6H1), 1.05-0.95 (in, 214), 0.92-0.83 (in, 2H4), 0.75-0.60

1 7 4H).

18 4-[(8-Cyclopropyl-3,4-dihydro-4,4-dimethvlspiro[2H-1I-benzopyran-2, 1'-

19 cyclopropane-6-vP)ethynyll-2-fluoro-benzoic acid methyl ester (Compound

53, General Formula 1)

21 Following general procedure F and using 8-cyclopropyl-6-ethynyl-

22 3,4-dihydro-4,4-dimethylspiro[2H- 1 -benzopyran-2, 1 '-cyclopropane]

23 (Intermediate 44, 0.03 g, 0.11 immol), methyl-2-fl-uoro-4-iodo-bezo0ate

24 (Reagent G, 0.025g, 0.O9inmol), triethyl amine (3mL),

tetrahydrofuran(3miL), copper(I)iodide(0.020g, 0.Iinmol) and

26 dichlorobis(triphenylphosphine)palladium(II) (0 .06g, 0 .O8Smmol) followed

27 by preparative normal phase HPLC using 10% ethyl acetate in hexane as the
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i mobile phase, the title compound was obtained as a white solid (0.0 19g,

2 

3 'H NMR (3 00 M14z, CDC13 5 7.97 1H1, J =7.814lz), 7.3 4 1Hi, J

4 1.9Hz), 7.32-7.25 (mn, 2H), 6.83 lH, J= 1.9Hz), 3.95 3H), 2.06-1.96

(mn, 1H4), 1.93 211), 1.42 6H), 1.06-1.02 (in, 0.91-0.86 (in, 2H),

6 0.71-0.61 (in, 4H).

7 4-[(8-Cvclopropyl-3 ,4-dihydro-4,4-dimethylspiro[2H- 1-benzopyran-2. 1'-

8 cvclopropane]-6-yl)etvyl]-2-fluoro-benzoic acid (Compound 54,

9 General Formula 1)

Following general procedure L and using 4-[(8-cyclopropyl-3,4-

11 dihydro-4,4-dimethylspiro[2H- 1-benzopyran-2, 1 '-cyclopropanel-6-

12 yl)ethynyl]-2-fluoro-benzoic acid methyl ester (Compound 53, 0.0 19g,

13 0.O47inmol), 5mL of methanol and 1M sodium hydroxide solution (2mL)

14 followed by preparative reverse phase HPLC using 10% water in acetonitrile

as the mobile phase, the title compound was obtained as a solid 0 1g,

16 56%).

17 'H NMR (300 MHz, CDC 3 6 7.99 111, J= 8.014z), 7.36 -7.28 (in, 311),

18 6.83 lH, J= 1.9H4z), 2.18-1.95 (in, 1H4), 1.92 2H4), 1.41 611), 1.06-

19 1.01 (mn, 2H), 0.96-0.83 (mn, 2H), 0.76-0.60 (in, 4H).

.8-Acetvl-6-brono-2.2,4.4-tetrainehyI chroman (Intermediate 

21 A stirred, cooled (ice bath) suspension of aluminum chloride (0.99g,

22 7 .46mmol) in anhydrous dichioromethane (20 mL) was treated with acetyl

23 chloride (0.58g, 7.46inrol). After 5 minutes, a solution of 6-bronmo-2,2,4,4-

24 tetramethyl chroman (1 g, 3 .73inmol)in dichioromethane was added. The

reaction was allowed to warm to ambient temperature and stirred for 2h.

26 The reaction mixture was then poured into ice containing 10% hydrochloric

27 acid and extracted with diethyl ether The combined organic phase was

28 washed with saturated aqueous sodium bicarbonate solution, dried over
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1 anhydrous sodium sulfate, filtered and evaporated in vacuo to a residue

2 which was subjected to flash column chromatography over silica gel (230-

3 400 mesh) using 5% ethyl acetate in hexane as the eluent to afford the title

4 compound as a pale yellow oil (0.95g, It was used as such for the next

step without any characterization.

6 6-Bromo-8-ethyl-2,2,4,4-tetramethyl chroman (Intermediate 46)

7 A stirred, cooled (ice bath) solution of 8-acetyl-6-bromo-2,2,4,4-

8 tetramethyl chroman (Intermediate 45, 0.95g, 3.1mmol) in trifluoroacetic

9 acid (10mL) was treated with triethylsilane (10mL) and the resulting reaction

mixture was allowed to warm to ambient temperature and stirred overnight.

11 The volatiles were distilled off in vacuo and the residue was diluted with

12 water and extracted with hexane The combined organic phase was

13 dried over anhydrous sodium sulfate, filtered and evaporated in vacuo to an

14 oil which was subjected to flash column chromatography over silica gel

(230-400 mesh) using hexane as the eluent to afford the title compound as a

16 clear oil, contaminated with a small amount to triethylsilane (0.5 1g, 56%).

17 'H NMR (300 MHz, CDCI3 5 7.23 1H, J= 2.3Hz), 7.08 1H, J=

18 2.3Hz), 2.58 2H, J= 7.6Hz), 1.81 2H), 1.34 1.33 6H), 1.17

19 3H, J= 7.6Hz).

8-Ethyl-6-trimethylsilanylethynyl-2,2,44-tetramethyl chroman

21 (Intermediate 47)

22 Following general procedure D and using 6-bromo-8-ethyl-2,2,4,4-

23 tetramethyl chroman (Intermediate 46, 0.5g, 1.61mmol),

24 (trimethylsilyl)acetylene (1.57g, 16.1mmol), triethyl amine (8mL), anhydrous

tetrahydrofuran (lOmL), copper(I)iodide (0.025g, 0.13mmol) and

26 dichlorobis(triphenylphosphine)palladium(II) (0.075g, 0.1 lmmol), followed

27 by flash column chromatography over silica gel (230-400 mesh) using 
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1 ethyl acetate in hexane as the eluent, the title compound was obtained as an

2 oil 137g, 27%).

3 'H NIVR (300 Mhfz, CDCl3 6 7.27 1H, J= 2.1Hz), 7.10 1H, J=

4 2.1Hz), 2.55 2H, J= 7.6Hz), 1.81 2H), 1.33 6H), 1.32 611), 1.15

311, J= 7.6Hz), 0.24 911).
6 8-thy-6-ehynl-224.4tetrmetyl chroman (Intermediate 48)

7 Following general procedure E and using 8-ethyl-6-

8 trimethylsilanylethynyl-2,2,4,4-tetramethyl chroman (Intermediate 47,

9 0. 13 7g, 0.44mmol), methanol and potassium carbonate (0.l1g, 0.72mmol)

followed by flash column chromatography over silica gel (23 0-400 mesh)

I1I using 5% ethyl acetate in hexane as the cluent, the title compound was

12 obtained as an oil (0.066g, 62%),

13 1HINMIR (300 MHz, CDC13 6 7.33 1H1, J= 2.2Hz), 7.15 111, J=

14 1.6Hz), 2.99 1H), 2.59 211, J= 7.6Hz), 1.84 211), 1.37 6H1), 1.35

611), 1. 19 311, J 7.6Hz).

16 [4-(8--Ethyl-2,2,4,4-tetramethyl-chroiman-6-l-ethvnl) Phenvyl] acetic acid

17 methyl ester (Compound 55, General Formula 8)

18 Following general procedure F and using 8-ethyl-6-ethynyl-2,2,4,4-

19 tetramethylchroman (Intermediate 48, 0.033g, 0.l36mmol), methyl-4-iodo

phenyl acetate (Reagent B, 0.034g, 0.l12mmol), triethyl amine (2mL),

21 tetrahydrofuran (2mL), copper(L)iodide (0.025g, 0.l3mmol) and

22 dichlorobis(triphenylphosphine)palladium(IJ) (0.075g, 0.1 immol) the title

23 compound was obtained (0.03 5g, 73%).

24 'H1 NMIR (3 00 MHz, CDCL3 5 7.49 211, J 7.9H4z), 7.3 5 111, J=

1.8Hz), 7.26 2H-, 7.9Hz), 7.18 111, J= 1.9H1z), 3.72 311), 3.65

26 2H), 2.61 211, J= 7.51-Iz), 1.85 211), 1.38 1211), 1.21 31,1=

27 
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1 [44(8-Ethyl-2 .24-tetra=etyl-cbromn-6 Lety 0 1) phenylh] acetic acid.

2 (Compound 56, General Formula 8)

3 Following general procedure L and using [4-(8-ethyl-2,2,4, 4

4 tetrainethyl-chroinan-6-ylcthyiiyl) phenyl] acetic acid methyl ester

(Compound 55, 0.03 5g, 0.lImmol), 5mL of methanol and IM sodium

6 hydroxide solution (lmL) followed by preparative reverse phase FIPLC

7 using 10% water in acetonitrile as the mobile phase, the title compound was

8 obtained as a solid (0.11 ig, 

9 'H NM (300 MHz, CDCI,): 8 7.48 2H1, J= 8.0Hz), 7.33 111, J=

1.9Hz), 7.25 2H1, J= 8.0Hz), 7.15 lH, J= 1.9Hz), 3.65 2H), 2.59

11 2H1, J= 7.5Hz), 1.83 211), 1.35 12H1), 1.18 3H1, J= 7.4Hz).

12 Spirof2H-1I-benzopyran-2. 1' -cc1.propanej-6-carboxylic acid. 8-

13 cvcloprop~yl-3 ,4-dihvdro-4,4-dimethyl- (Intermediate 49)

14 Following general procedure R and using 6-bromo-8-cyclopropyl-3,4-

dihydro-4,4-dimethylspiro[2-H- 1-benzopyran-2, 1' -cyclopropane]

16 (Intermediate 42, 0.45g, 1 .48mmol), anhydrous tetrahydrofuran 

17 1 .7M solution of tert-butyl lithium solution in pentane 1.74mL, 2.96mmol)

18 and carbon dioxide generated from dry ice, followed by flash column

19 chromatography over silica gel (23 0-400 mesh) using 50% ethyl acetate in

hexane as the eluent, the title compound was obtained as a white solid

21 (0.34g, 

22 1H1 NMR (300 MHz, CDCl 3 8 12.43 (br s, 7.94 1H1, J= 2.1H1z),

23 7.42 1H1, J= 1.8Hz), 2.06-1.96 (in, 111), 1.92 2H), 1.42 611), 1.12-

24 0.97 (in, 211), 0.95-0.81 (in, 21-I), 0.77-0.60 (in, 41-1).

Spiro[2H- l-benzopvran-2. 1' -cclopropanel -6-carboxylic acid. 8-

26 cyclopropyl-3 .4-dihvdr-4,4-dirnethyl-, 4-(tert-butoxvycarbonyli-neth I)phenvI

27 ester (Compound 57, General Formula 1)
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1 A solution of spiro[2H- 1 -benzopyran-2, 1 .cyclopropane]-6-

2 carboxylic acid, 8-cyclopropyl-3,4-dihydro-4,4-dimethyl- (Intermediate 49,

3 0.06g, 0.22mmol) in anhydrous dichioromethane (5mL) was treated with

4 tert-butyl-4-hydroxy phenyl acetate (Reagent E, 0.05g, 0.22mmol) followed

by 1 -(3-dimethylaminopropyL)-3 -ethylcarbodiimide hydrochloride (0.11 g,

6 0.22mmol) and 4-diinethylaminopyridinc (0.028g, 0.22mrnol). The resulting

7 solution was stirred at ambient temperature overnight. The reaction mixture

8 was subjected to flash column chromatography over silica gel (23 0-400

9 mesh) using 7% ethyl acetate in hexane as the eluent to afford the title

compound as a clear oil that solidified on standing (0,048g, 48%).

11 'H NM\R (3 00 MHz, CDCl3 8 7.91 IlH, J 2.1lHz), 7.41 I1H, J~

12 1.8Hz), 7.24 2H, J= 8.8H4z), 7.05 2H, J= 8.5Hz), 3.46 2H4), 1.97-

13 1.90 (in, 114), 1.87 2H1), 1.37 914), 1.36 1.04-0.90 (in, 214),

14 0.87-0.75 (in, 214), 0.65-0.56 (mn, 414).

Spiro [2H- 1 -benzopyran-2, 1' -cyclopropane] -6-carboxlic acid. 8-
16 cyclopropvl-3 .4-dihvdro-4.4-dimethyl-. 4-(carboxymethvlpev se

17 (Compound 58, General Formula 1)

18 A solution of spiro[2H- 1-benzopyran-2, 1' -cyclopropane] -6-

19 carboxylic acid, 8-cyclopropyl-3,4-dihydro-4,4-dimethyl-, 4-(tert-

butoxycarbonylmethyl)phenyl ester (Compound 57, 0.048g, 0. 

21 was treated with 2mL of trifluoroacetic acid and stirred at ambient

22 temperature for 2h. The trifluoroacetic acid was distilled off under reduced

23 pressure and the residue was subjected to preparative reverse phase HPLC

24 using 10% water in acetonitrile as the mobile phase to afford the title

compound as a white solid (0.029g, 

26 'H NNR (300 MHz, CDC13 6 7.99 11-1, 2.2H1z), 7.48 114, J=~

27 1.9Hz), 7.34 214, J= 8.Hz), 7.16 214, J= 8.5H4z), 3.67 214), 2.07-
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1 1.97 (in, 111), 1.95 2H), 1.44 611), 1.09-1.04 (mn, 2H), 0.93-0.85 (in,

2 2H), 0.79-0.64 (in, 4H1).
3 pio2H- 1-benzopyran-2. 1' -cyclopropane1-6-carboxylie acid. 8-

4 cvclopropyl-3.4-dihvdro-4,4-dimLthyl, 34~tert-butoxvcarbontYlbphenll

-ester (Compound 59, General Formula 1)

6 A solution of spiro[2H- 1-benzopyran-2, 1' -cyclopropane] -6-

7 carboxylic acid, 8-cyclopropyl-3,4-dihydro-4,4-dimethyl- (Intermediate 49,

8 0 .05g, 0. 18mmol) in anhydrous dichioromethane (Sm.L) was treated with

9 tert-butyl-3-hydroxy phenyl acetate (Reagent F, 0.04g, 0.l8mmol) followed

by 1 -dimethylamninopropyl)-3-ethylcarbodiimide hydrochloride (0 .029g,

I1 0. Immol) and 4-dimethylaminopyridine (0.022g, 0. 1 8mmol). The resulting

12 solution was stirred at ambient temperature overnight. The reaction mixture

13 was subjected to flash column chromatography over silica gel (230-400

14 mesh) using 7% ethyl acetate in hexane as the eluent to afford the title

compound as a clear oil that solidified on standing (0.020g, 23%).

16 'HN4MR~ (300 IvIIz, CDC13 8 7.98 1H1, J 1.9Hz), 7.48 1H1, J=

17 2.2Hz), 7.38 1H1, J= 7.7Hz), 7.19-7.11 (in, 311), 3.68 2H), 2.05-1.94

18 (in, 111), 1.95 2H1), 1.44 15H), 1.09-1.04 (in, 211), 0.96-0.82 (in, 211),

19 0.73-0.64 (mn, 411).

Sp1iro[2H- 1-benzopyran-2. 1' -cyclop1rop1anel-6-carboxylic acid, 8-

21 cvclopropvl-3 .4-dihvdro-4,4-dimethyl-, 3 -(carboxymethvl)phen'vl ester

22 (Compound 60, General Formula 1)

23 A solution of spiror2H- 1-benzopyran-2, 1'-cyclopropane]-6-

24 carboxylic acid, 8-cyclopropyl-3 ,4-dihydro-4,4-diinethyl-, 3 -(tert-

butoxycarbonylmethyl)phenyl ester (Compound 59, 0.020g, 0.O4inmol) was

26 treated with 2mL of trifluoroacetic acid and stirred at ambient temperature

27 for 2h. The trifluoroacetic acid was distilled off under reduced pressure and

28 the residue was subjected to preparative reverse phase HPLC using 
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1 water in acetonitrile as the mobile phase to afford the title compound as a

2 white solid (0.0125g, 62%).

3 'H NMR (300 MHz, CDC13): 6 7.99 1H, J= 2.1Hz), 7.49 1H, J

4 2.1Hz), 7.36 1H, J= 7.8Hz), 7.18-7.08 3H), 3.56 2H), 2.06-1.95

1H), 1.95 2H), 1.45 6H), 1.09-1.05 2H), 0.96-0.84 2H),

6 0.74-0.65 4H).

7 6-Bromo-4,4-dimethyl- 1,2.3 4-tetrahydro-quinoline- I-carbaldehvde

8 (Intermediate 

9 A solution of 6-bromo-4,4-dimethyl-1,2,3,4-tetrahydroquinoline,

available in accordance with United States Patent No. 5,089,509, the

11 specification of which is incorporated herein by reference (1.8g, 7.5mmol) in

12 10mL of formic acid was refluxed for 3h. The reaction mixture was then

13 cooled to ambient temperature and poured into ice-cold saturated aqueous

14 sodium bicarbonate solution and extracted with diethyl ether The

combined organic phase was dried over anhydrous sodium sulfate, filtered

16 and evaporated in vacuo to a residue which was subjected to flash column

17 chromatography over silica gel (230-400 mesh) using 15-25% ethyl acetate

18 in hexane as the eluent to afford the title compound as a pale yellow solid

19 (1.8g, 

'H NMR (300 MHz, CDCI3 5 8.71 1H), 7.45 1H, J= 2.2Hz), 7.28

21 (dd, 1H, J= 2.2, 8.5Hz), 6.98 1H, J= 8.5Hz), 3.78 2H, J= 6.3Hz),

22 1.74 2H, J= 6.3Hz), 1.28 6H).

23 6-Bromo-1 -cyclopropyl-4.4-dimethyl-1.2.3.4-tetrahydroquinoline

24 (Intermediate 51)

A stirred, cooled solution of 6-bromo-4,4-dimethyl-1,2,3,4-

26 tetrahydro-quinoline-l-carbaldehyde (Intermediate 50, 21.8, 6.7mmol) in

27 anhydrous tetrahydrofuran (20mL) under argon was treated with titanium

28 tetra-iso-propoxide (2.15mL, 7.39mmol) followed by 3M solution of ethyl
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1 magnesium bromide in diethyl ether (5.6mL, 1 6.8mmol) and the reaction

2 mixture was then heated at 50'C overnight. It was then cooled in an ice-

3 bath, quenched with saturated aqueous ammonium chloride solution and

4 extracted with diethyl ether The combined organic phase was dried

S over anhydrous sodium sulfate, filtered over celite and evaporated in vacuo

6 to residue which was subjected to flash colun chromatography over silica

7 gel (23 0-400 mesh) using 5% ethyl acetate in hexane as the eluent to afford

8 the title compound as an oil (1 .2g, 64%).

9 111 NMvR (300 MvHz, CDCl3 8 7.24 1H, J 2.5H1z), 7.12 (dd, 1H, J=~

2.2, 8.Hz), 7.01 1Hl, J= 8MHz), 3.20 211, 6.0Hz), 2.27-2.20 (in,

I I 1H1), 1.68 2H, 5.9Hz), 1.24 3H), 1.23 311), 0.83-0.77 (in, 2H),

12 0.60-0.55 (ini, 2H).

13 1 -Cyclopropvl-6-trimeth liayehyny-4,4-dim&tYl-1,2,3 .4-tetrah dro-

14 quinoline (Intermediate 52)

Following general procedure D and using 6-bromo-1-cyclopropyl-4,4-

16 dimethyl-1,2,3,4-tetrahydro quinoline (Intermediate 51, 0.8g, 2.86mmol),

17 (triniethylsilyl)acetylene (5mL, 35mmol), triethyl amine (IlOmL), anhydrous

18 tetrahydrofuran, copper(I)iodide (0.080g, 0.42mmol) and

19 dichlorobis(triphenylphosphine)palladium(II) (0 .240g, 0.34mmol), the title

compound was obtained as an oil (0.67g, 

21 'H NM\R(300 MHz, CDC13 5 7.3 3 I1H, J= 1.8SHz), 7.22 (dd, I1H, J

22 2.1, 8.5Hz), 7.06 1H, J= 8.Hz), 3.27 2H1, J= 5.9H1z), 2.37-2.31 (in,

23 111), 1.70 2H1, 6.0H4z), 1.28 0.89-0.82 (in, 0.66-0.60 (in,

24 2H), 0.28 911).

1 -Cvclopropyl-6-etlivnl-4,4-dimethyl- 1.2,3.4-tetrahydroguinoline:

26 (Intermediate 53)

27 Following general procedure E and using 1-cyclopropyl-6-

28 trimethylsilanylethynyl-4,4-dimethyl-1I,2,3,4-tetrahydroquinoline
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1 (Intermediate 52, 0.40g, 1 .34mmol), methanol and potassium carbonate

2 (0.2g, 1 .47mmol) followed by flash column chromatography over silica gel

3 (23 0-400 mesh) using 2% ethyl acetate in hexane as the eluent, the title

4 compound was obtained as an oil 17g, 5 

'H NMR (300 MHz, CDCl3 6 7.38 11-, J= 2.1lHz), 7.27 (dd, 1H, J=

6 2.1, 8.5Hz), 7.11 1H1, J= 8.Hz), 3.30 2H, J= 6.0H1z), 3.02 11H),

7 2.40-2.34 (in, 1H), 1.74 2H, J= 6.0H1z), 1.30 6H1), 0.93-0.85 (mn, 2H),

8 0.70-0.63 (in, 2H4).

9 1-Cyclopropyl-4,4-dimethyl- 1,22 4-tetrahydro-guinolin-6-vl-ethvnl)

benzoic acid ethyl ester (Compound 61, General Formula 7)

11 Following general procedure F and using 1-cyclopropyl-6-ethynyl-

12 4,4-dimethyl- 1,2,3,4-tetrahydro quinoline (Intermediate 53, 0. 11 g,

13 0.43mmol), ethyl-4-iodo-benzoate (Reagent A, 0.11 g, 0.9minol), triethyl

14 amine (3mL), tetrahvdrofuran(3inL, copper(I)iodide(0.02g, 0. immol) and

dichlorobis(triphenylphosphine)palladium(IJ) (0 .060g, 0.0 85mmol) followed

16 by flash column chromatography over silica gel (230-400 mesh) using 

17 10 ethyl acetate in hexane as the eluent, the title compound was obtained

18 (0.05g, 31%).

19 1H NMR (300 MHz, CDCl3 5 7.99 2H, J 7.54 211, J~

8.2H4z), 7.37 1H, J= 2.1lHz), 7.26 (dd, IH4, J= 2.1, 8MHz), 7.10 1H1, J

21 =8.8Hz), 4.37 211, J= 7.1Hz), 3.28 2H-, J= 6.0H1z), 2.40-2.33 (in,

22 1H), 1.71 211, J= 5.8H1z), 1.40 311, J= 7.0Hz), 1.27 6H1), 0.94-0.82

23 (mn, 2H), 0,65-0.60 (mn, 2H).
24 4-Ql-Cyclonropyl-4,4-dh-methl- 1,2.3 ,4-tetrahydoginli-6- 1-ethynI)-

beuzoic acid (Compound 62, General Formula 7)

26 Following general procedure L and using 4-(l-cyclopropyl-4,4-

27 dimethyl- 1,2,3 ,4-tetrahydro-quinolin-6-ylethynyl)-benzoic acid ethyl ester
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1 (Compound 61, 0.05g, 0.l3mmol), 5mL of ethanol and 5M sodium

2 hydroxide solution (2mL) followed by recrystallization from hot ethyl

3 acetate, the title compound was obtained as a solid (0.030g, 64%).

4 'H1 NMR (300 MHz, DMSO-d 6 8 7.92 21H, J= 8.2Hz), 7.57 211, J=

8.2Hz), 7.33 111,J= 1.914z), 7.23 (dd, 11, J= 1.9, 8.5Hz), 7.06 111,J

6 8.8Hz), 3.25 2H, J= 5.8H1z), 2.41-2.34 (in, lH), 1.64 211, J= 5.6Hz),

7 1.21 6H), 0.87-0.81 (in, 211), 0.59-0.54 (in, 2H).

8 1-Cvclopropvl-4,4-dimethyl- 1.2,3,4-tetrahydro-guinolin6-l

9 ethynyl~pheniyl] acetic acid methyl ester (Compound 63, General Formula

7)

11 Following general procedure F and using 1 -cyclopropyl-6-ethynyl-

12 4,4-dimethyl-1,2,3,4-tetrahydro quinoline (Intermediate 53, 0.05g,

13 0.22mmol), methyl-4-iodo-phcnyl acetate (Reagent B, 0.05 5g, 0.2mmol),

14 triethyl amnine (5mL), tetrahydrofuran, copper(1)iodide(0 .025g, 0.1 3mmol)

and dichlorobis(triphenylphosphine)palladium(II) 75g, 0.11 mmol)

16 followed preparative normal phase HPLC using 10 ethyl acetate in hexane

17 as the mnobile phase, the title compound was obtained 089g, 100%).

18 1H NN4R (300 MHz, CDCI3 a 7.47 2H, J= 8.8H4z), 7.45 1H1, J~=

19 1.8Hz), 7.35-7.22 (mn, 2H1), 7.10 2H1, J= 8.8Hz), 3.70 3H1), 3.63 (s,

211), 3.27 2H, J= 6.011z), 2.37-2.3 1 (in, 111), 1.71 211, J= 6.0H4z), 1.27

21 611), 0.89-0.8 1 (mn, 2H1), 0.65-0.60 (in, 211).

22 1-Cvclopropy1-4,4-dimnehyl- 1 .2,34-tetrghydro-guinolin-6-yl-ethynyl)-2-

23 floopeylaeicai hy se (Compound 64, General Formula 7)

24 Following general procedure F and using 1-cyclopropyl-6-ethynyl-

4,4-dimethyl-1 ,2,3,4-tetrahydro quinoline (Intermediate 53, 0.11 Ig,

26 0 .49mmol), ethyl-2-fluoro-4-iodo-phenyl acetate (Reagent C, 0. 1] g,

27 0.9mmol), triethyl amine (3mL), tetrahydrofuran(3mL),
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1 copper(I)iodide(O.0 6 g, 0.321nmol) and

2 dichlorobis(triphenylphosphile)palladium(II) (0.25g, 0 .36rnmol) followed by

3 flash column chromatography over silica gel (230-400 mesh) using 10 

4 ethyl acetate in hexane as the eluent, the title compound was obtained 1 g,

'HNAM (300 MHz, CDC13 8 7.34 11H, J= 2.11Hz), 7.25-7.17 (mn,

6 3H1), 7.09 2H, J 8.8H1z), 4.17 2H1, J 7.114z), 3.65 211), 3.27 (t,

7 2H, J= 6.0Hz), 2.38-2.3 1 (in, 1H), 1.69 2H, J= 6.0Hz), 1.27 6H), 1.25

8 3H, J= 7.1H-z), 0.88-0.8 1 (in, 2H), 0.65-0.59 (in, 2H1).

9N-(4-Bromopheniyl)-N-methyl-3-me ty-2-butenamide (Intermediate 54)

3,3-Dimethylacryloyl chloride (3mL, 27mmol) was added to a

11I solution of 4-bromo-N-methyl-aniline (4.55g, 25mmol) in iS5niL of

12 dichioromethane followed after 5 minutes by triethyl amine (5mL, 33mmol).

13 After 2.5h at ambient temperature, the reaction mixture was washed with

14 water and the organic phase was dried over anhydrous sodium sulfate and

evaporated in vacuo to afford the title product as a brown oil in quantitative

16 yield.

17 'H-NMR (300 MHz, CDCL3 d 1.71 3H1), 2.1 l(s, 3H), 3.28(s, 3H4), 5.47(s,

18 1H1), 7,05(d, J 8.5H1z, 2H1), 7.50(d, J 8.2Hz, 211).

19 6-Bromo- 1 ,44-trimethyl-2-oxo- 1,2,3 4-tetrahydrog~uinoline (Intermediate

21 N-(4-bromophenyl)-N-methyl-3 -methyl-2-butenai-nide

22 (Intermediate 54, 6.42g, 24mmol) was heated to 1300C and aluminum

23 chloride (5g, 37.4rinol) was added in portions over 0.5h. The reaction

24 mixture was stirred for 1 hour at the same temperature and then cooled to

room temperature. Ice was added cautiously to the solid, followed by

26 -200mL of iced water. The reaction mixture was then extracted with ether

27 (x2) and dichloromethane (xlI) and the combined organic phase was dried

28 over anhydrous magnesium sulfate and evaporated in vacua to yield a brown
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1 solid. The solid was treated with hexane-dichloromethane and filtered to

2 afford 1.7g of product. The mother liquor was evaporated and purified by

3 flash column chromatography on silica gel (230-400 mesh) to afford 2.9g of

4 the title compound as a solid (total 72%).

'H-NMR (300 MHz, CDC13 61.29(s, 6H), 2.49(s, 2H), 3.36(s, 3H), 6.87(d,

6 J 8.2Hz, 1II), 7.36(dd, J 2.0, 8.5Hz, 1H), 7.39(d, J 2.0Hz, 1H).

7 6-Bromo-1.4,4-trimethylspiro[2H-1- 1.2.3.4-tetrahvdroquinoline-2,1'-

8 cyclopropane] (Intermediate 56)

9 A stirred, cooled (-780 C) 3M solution of ethyl magnesium bromide in

ether lmL, 24.25mmol) under argon was treated with anhydrous

11 tetrahydrofuran (20mL) followed by a solution of titanium tetra-iso-

12 propoxide (3.15mL, 10.2mmol) in tetrahydrofuran (10mL). A solution of 6-

13 bromo-1,4,4-trimethyl-2-oxo-1,2,3,4-tetrahydroquinoline (Intermediate 

14 2.6g, 9.7mmol) was cannulated into the reaction mixture and the solution

was allowed to warm to room temperature overnight. It was then cooled in

16 an ice-bath, quenched with saturated aqueous ammonium chloride solution,

17 filtered over celite and the aqueous phase was extracted with diethyl ether

18 The combined organic phase was dried over anhydrous magnesium

19 sulfate, filtered and evaporated in vacuo to afford an orange oil. Flash

column chromatography over silica gel (230-400 mesh) using 2-4% ethyl

21 acetate in hexane as the eluent afforded the title compound as an oil which

22 was ~70% pure (1.7g, 63%) and 0.5g of recovered starting material.

23 'H-NMR (300 MHz, CDC13 8 0.58(t, J= 6.0Hz, 2H), 0.91(t, J= 

24 2H), 1.35 6H), 1.70(s, 2H), 2.68 3H), 6.59 J= 8.8Hz, 1H), 7.16(dd,

J= 2.3, 8.8Hz, 1H), 7.33(d, J= 2.3Hz, 1H).

26 1.4.4-Trimethvl-6-(trimethylsilanyl)ethynylspiro[2H-1-1.2,3.4-

27 tetrahydroquinoline-2, l'-cyclopropane] (Intermediate 57)
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1 Following general procedure D and using 6-brorno-1,4,4-

2 trimethylspiro[2H- 1- 1,2,3,4-tetrahydroquinoline- 2 1' cyclopropane1

3 (Intermediate 56, 0.56g, 2n-mol), (trimethylsilyl)acetylene l3mL,

4 8mrnol), triethyl amine (4mL), anhydrous tetrahydrofuran 

copper(I)iodide (0.0 Bg, 0.4mmol) and

6 dichlorobis(triphenylphosphine)palladium(II) (0.29g, 0.4mmol), followed by

7 flash column chromatography over silica gel (230-400 mesh) using hexane-

8 2% ethyl acetate in hexane as the eluent, the title compound was obtained as

9 an oil (0.42g, 

'H NMR (300 Mliz, CDC13 8 0.023(s, 911), 0.33(t, J= 6.1lHz, 2H1), 0.7 I(t, J

11 6. 1Hz, 2H), 1. 10(s, 611), 1.45(s, 211), 2.41 3H1), 6.3 1(d, J =8.5Hz, 11H),

12 6.96 (dd, J 2.1, 8.Hz, 1H), 7.10(d, J= 2.1Hz, 111).

13 Benzoic acid. 4- .4,4-trimethylspiro[2H- 1-1,2,3 .4-tetrahydrog-uinoline-

14 2,1'-cyclopropane]-6-vflethynyl]-ethyI ester (Compound 65, General

Formula 1)

16 Following general procedure E and using a solution of 1,4.4-

17 trimethyl-6-(triinethylsilanyl)ethynylspiro [2H- 1-1,2,3 ,4-tetrahydroquinoline-

18 2,1'-cyclopropane] (Intermediate 57, 0.416g, 1.4mmol), methanol (IlOmL),

19 ethyl acetate (2mL) and potassium carbonate (1 .08g, mmol) a silyl

deprotected acetylenic intermediate was obtained which was used directly

21 for the next step (0.25g, Following general procedure F and using part

22 of the acetylenic intermediate obtained as above 11 g, 0. 5mmol), ethyl-4-

23 iodo benzoate (Reagent A, 0.l1l 2 g, 0.4mmol), triethyl amine (1lML),

24 tetrahydrofuran (2.5mL), copper(I)iodide (0.050g, 0.26mmol) and

tetrakis(triphenylphosphine)palladium(0)(0. 096g, 0. 1 7mmol) followed by

26 flash column chromatography over silica gel (23 0-400 mesh) using 8% ethyl

27 acetate in hexane as the eluent and preparative HPLC on Partisil 10 silica
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1 column using 10% ethyl acetate in hexane as the mobile phase, the title

2 compound was obtained as a yellow oil (0.048g, 26%).

3 'H-NMR (300 NMz, CDCl3 8 0.60 J 6.1Hz, 2H1), 0.99(t, J= 6.1lHz,

4 211), 1.37(s, 611), 1.42(t, J= 7.0Hz, 3H1), 1.73(s, 211), 2.68(s, 3H), 4.40 J

=7.0Hz, 211), 6.61(d, J =8.8Hz, lH), 7.28 (dd, J 8MHz, 1H), 7.42 (d,

6 J =2.11-I1z, 111), 7.57(d, J 8.2Hz, 211), 8.0l1(d, J =8.2H1z, 2H1).

7 Benzoic acid. 1 .A-trimgtlspiro[2H- 1- 1,2,3 .4-tetrahydroguinoline-

8 2,1 -cclopropane]-6-yl)ethy~ll- (Compound 66, General Formula 1)

9 Following general procedure I and using benzoic acid, 

trimethylspiro [2H- 1-1,2,3 ,4-tetrahydroqunoline-2, 1' -cyclopropane]-6-

11 Iyl)ethynyl] -ethyl ester (Compound 65, 0,03g, 0.08rnmol), ethanol (2mL),

12 tetrahydrofuran (2mL) and 1M aqueous sodium hydroxide solution (lmL),

13 the title compound was obtained as a yellow solid (0.020g, 67%).

14 'H-NMR (300 MHz, CD3 COCD,): 6 0.60 J= 5.8Hz, 211), 1,.03(t, J=

5. 8Hz, 211), 1.34(s, 6H1), 1.74(s, 2H1), 2.69(s, 311), 6.60(d, J M.Hz, 1lH),

16 7.23 (dd, J 2.0, 8.4Hz, 111), 7.39 J 2.0Hz, 111), 7.5 8(d, J =8.211z,

17 2H1), 8.0 1(d, J 8.2Hz, 211).

18 Esterification Methods:

19 Method A:

The carboxylic acid was combined with a solution of the desired

21 alcohol and concentrated sulfuric acid (20 to 1 v/v) and the resulting

22 mixture or solution (0.75 to 1.0 M) heated to reflux overnight. The solution

23 was cooled to room temperature, diluted with Et2O, and washed with 1-120,

24 saturated aqueous NaHCO 3 and saturated aqueous NaCi before being dried

over MgSO4 Concentration of the dry solution under reduced pressure

26 afforded the desired carboxylic ester of sufficient purity to be used directly

27 in the next reaction.

28
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1 Method B:

2 To a solution (0.67 to 1.OM) of the carboxylic acid in acetone was

3 added 1.1equivalents of the desired alkyl halide and 1.0 equivalents of solid

4 potassium carbonate. The resulting mixture was heated to reflux for 2h and

then allowed to stir at room temperature overnight. The mixture was filtered

6 and the filtrate concentrated under reduced pressure. The product was

7 isolated from the residue by column chromatography using silica gel as the

8 solid phase.

9 Method C:

A solution (1M) of the carboxylic acid in thionyl chloride was heated

11 at reflux until analysis of a reaction aliquot by IR spectroscopy showed the

12 absence of the aryl carboxylic acid carbonyl band 1705 1680 The

13 solution was cooled to room temperature and concentrated under reduced

14 pressure to give the crude acyl chloride.

The acyl chloride was dissolved in CH 2CI2 and the resulting solution

16 (0.5 to 0.75M) treated with 1.1 equivalents the desired alcohol and 

17 equivalents ofpyridine. After stirring overnight at room temperature the

18 solution was diluted with Et2O and washed with H20, 10% aqueous HC1,

19 saturated aqueous NaHCO 3 and saturated aqueous NaCI before being dried

over Na2SO 4 Concentration of the dry solution under reduced pressure

21 followed by column chromatography afforded the desired ester.

22 GENERAL PROCEDURE 1 (preparation of Enol ethers):

23 A solution (0.35 M) of the aryl ester in anhydrous THF was cooled to

24 0 OC and treated with 1.0 equivalents of Tebbe's Reagent ([p-chloro-pt-

methylene[bis(cyclopentadienyl)titanium]-dimethylaluminum] 0.5 M in

26 toluene). After 30 minutes the solution was warmed to room temperature

27 and stirred for 30 minutes before being carefully added to a 0.1 N NaOH

28 solution at 0 oC. This mixture was treated with hexanes and the solids



WO 02/18361 PCT/US01/25443

151

1 removed by filtration through a pad of Celite. The solids were washed with

2 hexanes and the filtrate passed through a second pad of Celite to remove any

3 newly formed solids. The organic layer was dried (Na2SO4 and

4 concentrated under reduced pressure. The desired enol ether was isolated

from the residue by column chromatography using 1-2% of Et3N added to

6 the eluant. (note: prolonged exposure of the product to the column can

7 result in hydrolysis and formation of the corresponding methyl ketone.)

8 GENERAL PROCEDURE 2 (cyclopropanation of the enol ethers):

9 To a solution (0.3 M) of the enol ether in anhydrous Et2O was added

2.0 equivalent of Et2Zn (as a solution in hexanes) and 2.0 equivalents of

11 CH 212 The resulting solution was heated to reflux until analysis of a

12 reaction aliquot (by TLC or 'H NMR) indicated that all of the starting enol

13 ether had been consumed. (note: Additional equal amounts of Et2Zn and

14 CH 212 can be added to drive the reaction to completion.) Upon cooling to

room temperature the reaction was carefully quenched by the addition of

16 saturated aqueous NH4C1. The resulting mixture is extracted with EtO2 and

17 the combined organic layers washed with H20 and saturated aqueous NaCl

18 before being dried over Na2SO 4 and concentrated under reduced pressure.

19 The product is isolated from the residue by column chromatography.

1-Bromo-4-(1-methoxyvinyl)-benzene: (Intermediate 58)

21 Using General Procedure 1; methyl 4-bromo-benzoate (600.0 mg,

22 2.78 mmols), and 5.6 mL of Tebbe's Reagent (794.0 mg, 2.78 mmols)

23 afforded 420.0 mg of the title compound as a colorless oil after

24 column chromatography (100% hexanes).

'H NMR (CDC13 8: 7.48 7.45 (4H, 4.64 (1H, d, J 2.9 Hz), 4.23 (1H,

26 d, J 2.9 Hz), 3.73 (3H, s).

27 1-Bromo-4-(1-methoxvcyclopropyl)-benzene (Intermediate 59)

28 Using General Procedure 2; 1-bromo-4-(1 -methoxyvinyl)-benzene
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1 (Intermediate 58,410.0 mg, 1.92 mmols), Et2Zn (711.3 mg, 5.76 mmols),

2 and CH212 (1.54 g, 5.76 mmols) in 4.0 mL Et2G afforded 300.0 mg of

3 the title compound as a colorless oil after chromatography EtOAc 

4 hexanes).

'H NMR (CDC13 6: 7.46 (2H, d, J 8.5 Hz), 7.18 (2H, d, J 8.5 Hz), 3.21

6 (311, 1.19 (2H, in), 0.94 (2H, in).

7 1 MethoxWyccopropyl)-phenylethvnv-trimflehylsilafle (Intermediate

8 

9 Using General Procedure D; 1 -bromo-4-( 1-methoxycyclopropyl)-

benzene (Intermediate 59, 300.0 mg, 1.32 rnmol) in triethylainine (4 mL)

11I and anhydrous tetrahydrofuran (4 mL) was treated with copper(I)iodide

12 (93.-0 mg, 0. 13 mmol) and then sparged with argon for 5 minutes.

13 Trimethylsilyl acetylene (1.39 g, 14.2 minols) was then added followed by

14 dichlorobis(triphenylphosphine)palladiun(1I) (93.0 mng, 0. 13 mmol). The

resulting reaction mixture was heated to 70'0C for 60h. The title compound

16 (286.0 mg, 90%) was isolated by chromatography (0 3% EtOAc 

17 hexanes).

18 'H NMR (CDCI3 5: 7.35 (2H, d, J 7.2 Hz), 7.14 (2H, d, J =7.2 Hz), 3.14

19 (3 H, 1. 14 (2H, mn), 0. 88 (211, in), 0. 17 (911, s).

1 -Ethynyl-4-( 1-methoxycvclopropyl)-benzene (Intermediate 61)

21 Using General Procedure E; 1 -methoxycyclopropyl)-

22 phenylethynyl]-trimethylsilane (Intermediate 60, 285.0 mng, 1.18 inmols) in

23 methanol (l0mL) was treated with potassium carbonate (100.0 ing, 0.72

24 inmol) and stirred overnight at ambient temperature. The crude alkyne (220

mng, 100%) was used directly in the next reaction.

26 'H NN'IR (CDCI3 8: 7.46 (211, d, J 8.2 7.24 (211, d, S =8.2 Hz), 3.23

27 (3H, 3.06 (1H, 1.22 (2H, mn), 0.98 (2H, in).
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1 Ethyl I methoxycYclopropyfl-pheiVlethynl1belzoate (Compound

2 67, General Formula 2)

3 Using General Procedure F; 1-ethynyl-4-(1 -methoxy cyclopropy 1)-

4 benzene (Intermediate 61, 100.0 mg, 0.47 mmol) and ethyl-4-iodo

benzoate (Reagent A, 141.0 mng, 0.51 rnmol) in triethyl amine (6 mL) wvas

6 treated with copper(I)iodide (3 0. 0 mg, 0. 16 mmol) and sparged with argon

7 for 5 minutes. Dichlorobis(triphenylphosphine)palladium(II) (109 mug, 0. 16

8 mmol) was added and the reaction mixture was stiiTed overnight at room

9 temperature. Column chromatography EtOAc hexanes) afforded

135.0 mg of the title compound as an orange solid.

I11 1-H NMR (CDC13 3: 8.02 (2H, d, J 8.2 Hz), 7.5 8 (2H, d, J =8.8 Hz), 7.52

12 (2H, d, J =8.2 Hz), 7.28 (2H, d, J =8.8 Hz), 4.39 (2H, q, J 7.1 Hz), 3.25

13 (311, 1.40 (3H, t, J 7.1 Hz), 1.23 (2H, in), 1.00 (2H, in).

14 Methyl 1-Mnehoxvcvclopropfl-phenylethvnvlj-phenylI -acetate

(Compound 68, General Formula 2)

16 Using General Procedure F; 1 -ethynyl-4-( 1 -methoxycyclopropyl)-

17 benzene (intermediate 61, 120.0 mng, 0.56 inmol) and methyl-(4-

18 iodophenyl)-acetate (Reagent B, 154.0 mg, 0.56 minol) in triethyl am-ine (6

19 mL) was treated with copper(I)iodide (3 5.0 mug, 0. 19 minol) and sparged

with argon for 5 minutes. Dichlorobis(triphenylphosphine)palladi-um(II)

21 (130 mng, 0.19 inmol) was added and the reaction mixture was stirred

22 overnight at room temperature. Column chromatography EtOAc 

23 hexanes) afforded 140.0 mg of the title compound as an orange solid.

24 'H NMR (CDCl3 8: 7.50 (4H, d, J =8.1 Hz), 7.28 (4H1, d, J 8.1 Hz), 3.76

(31-1, 3.64 (2H, 3.25 (3H, 1.22 (211, mn), 0.99 (2H, in).

26 -MethoxvccoplrOp'Vl)-phenylethynl]-benzoic acid (Compound 69,

27 General Formula 2)
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1 Using General Procedure 1; a solution of ethyl 1-

2 rnethoxycyclopropyl)-phenlyethyny1)-belzoate (Compound 67, 110.0 mng,

3 0.34 rnmol) in ethanol (3 mL) and tetrahydrofuran (3 mnL was treated with

4 NaOI- (160.0 mg, 4 .0 mmols, 2.0 mL of a 2N aqueous solution) and stirred

overnight at room temperature. Work-up afforded 85.0 mg of the

6 title compound as an orange solid.

7 'H1 NMIR (CDC13 6: 8.05 7.66 (211), 7.56 (211, d, J 8.5 Hz), 7.35

8 (2H, d, J =8.6 Hz), 3.22 (3H1, 1.21 (2H, in), 1.01 (2H1, mn).

9 144[4-( 1 -Methoxvcclopropyl)-phenvLehvyl-phenvl} -acetic acid

(Compound 70, General Formula 2)

11 Using General Procedure 1; a solution of methyl f{4-[4-(l1-

12 methoxycyclopropyl)-phenylethynyl] -phenyl} -acetate (Compound 68,

13 100.0 mg, 0.31 mmol) in ethanol (3 m1L) and tetrahydrofuran (3 mL) was

14 treated with NaGH (160.0 mg, 4.0 minols, 2.0 mE of a 2N aqueous solution)

and stirred overnight at room temperature. Work-up afforded 80.0 mg

16 of the title compound as an orange solid.

17 1H NMR (CDC13 5: 7.49 7.27 (4H1), 3.66 (2H1, 3.25 (3f1, 1.22

18 (2H, in), 0.99 (2H1, m).

19 Isopropyl 4-bromobenzoate (Intermediate 62)

Using General Esterification Procedure A; 4-bromobenzoic acid

21 (1.50 g, 7.46 mm-ols) was combined with isopropyl alcohol to give 1.76 g

22 of the title compound as a colorless oil.

23 'H1 NMR (CDCl3 5: 7.90 (2H, d, J 8.5 Hz), 7.57 (211, d, J 

24 Hz), 5.24 (11H, scptet, J1 6.2 Hz), 1.3 7(61-1, d, J 6.2 Hz).

1 -Bromo-4-( -isopropoxyvinvb)-benzene (Intermediate 63)

26 Using General Procedure 1; isopropyl 4-brornobenzo ate

27 (Intermediate 62, 780.0 mng, 3.20 minols) and 6.4 mL of Tebbe's Reagent
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1 (910.7 mg, 3.20 mmols) afforded 328.0 mng of the title compound as a

2 colorless oil after column chromatography (100% hexanes).

3 'H NMR (CDCI3 5: 7.46 (4H, in), 4.66 (1H, d, J 2.6 Hz), 4.40 (1H1, septet,

4 J 6.2 Hz), 4.21 (1H1, d, J 2.6 Hz), 1.34 (611, d, I 6.2 Hz).

1 -Bromo-4-( 1 isoprop~oaccopropyl)-belzene (Intermediate 64)

6 Using General Procedure 2; 1-bromo-4-(l1-isopropoxyviny 1)-b enzene

7 (Intermediate 63, 3 28. 0 mg, 1. 36 inmols), Et2Zn (3 35.9 mng, 2.72 mmols),

8 and CH2J2 (728.0 mng, 2.72 mmols) in 4.0 niL Et1 O afforded 240.0 mg 

9 of the title compound as a colorless oil after chromatography EtOAc 

hexanes).

I11 'H NMR (CDC13 6: 7.43 (211, d, J 8.5 Hz), 7.27 (211, d, J 8 .5 Hz), 3.70

12 (111, septet, J 6.2 Hz), 1. 18 (2H1, in), 1. 06 (611, d, J 6.2 Hz), 0. 91 (211,

13 in).

14 1 -Isopropoxvcvclopropyl)-phenvlethynvyl]-trimethvlisilanie

(Intermediate 

16 Using General Procedure D; I -bromo-4-( 1 -isopropoxycyclopropyl)-

17 benzene (Intermediate 64, 240.0 mng, 0.94 nmmol) in triethylamine (8 mL)

18 was treated with copper(I)iodide (18.0 mng, 0. 094 minol) and then sparged

19 with argon for 5 minutes. Trimethylsilyl acetylene (0.70 g, 7.1 inmols) was

then added followed by dichlorobis-(triphenylphosphine)palladium(II) (66.0

21 mg, 0.094 inmol). The resulting reaction mixture was heated to 70 'C for 

22 days. The title compound (250.0 mng, 98%) was isolated by chromatography

23 (0 3% EtOAc hexanes) as an orange oil.

24 'H NMR (CDCI3 6: 7.41 (211, d, J =7.9 Hz), 7.31 (2H1, d, J =7.9 Hz), 3.70

(111, septet, J 6.2 Hz), 1. 18 (211, in), 1.05 (611, d, J 6.2 Hz), 0.93 (211,

26 mn), 0.94 (911, s).

27 1 -Ethvnyl-4-( 1-isopropoxvcvclopropvb-benzene (Intermediate 66)
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1 Using General Procedure E; 1-isopropoxycyclopropyl)-

2 phenylethynyl]-trimethYlsilafle (Intermediate 65, 260.0 mg, 0.96 mmol) in

3 methanol (10 mL) was treated with potassium carbonate (100.0 mg, 0.72

4 mmol) and stirred overnight at ambient temperature. The crude alkyne (220

mig, 100%) was used directly in the next reaction.

6 'H NMR (CDCI3 6: 7.45 (2H4, d, J 8.8 Hz), 7.3 5 (211, d, J 8.8 Hz), 3.72

7 (111, septet, J =6.2 Hz), 3.06 (11-1, 1.20 (214, in), 1.07 (6H1, d, J 6.2 Hz),

8 0.95 (2H, m).

9 Ethyl 4-[4-(l1-isopropoxvcvclopropyl)-phenvylethynyl]-benzoate

(Compound 71, General Formula 2)

11 Using General Procedure F; I -ethynyl-4-(l -isopropoxycyclopropyl)-

12 benzene (Intermediate 66, 114.0 mg, 0. 57 rnrol) and ethyl-4-iodo

13 benzoate (Reagent A, 73 1.0 mg, 0.63 mnrol) in triethylamine (8 mL) was

14 treated with copper(I)iodide (36.0 mg, 0. 19 mmol) and sparged with argon

for 5 minutes. Dichlorobis(triphenylphosphine)palladium(II) (13 3 rug, 0. 19

16 rumol) was added and the reaction mixture was stirred overnight at room

17 temperature. Column chromatography EtOAc hexanes) afforded

18 15 1.0 mg of the title compound as an orange solid.

19 'H NMvR (CDCl 3 6: 8.02 (214, d, J =7.6 Hz), 7.58 (211, d, J 7.6 Hz), 7.50

(211, d, J =7.8 Hz), 7.39 (211, d, J 7.8 Hz), 4.39 (2H1, q, J =7.1 Hz), 3.74

21 (114, septet, J 6.2 Hz), 1.40 (3H1, t, J =7.1 Hz), 1.22 (211, in), 1.08 (6H, d,

22 J =6.2 Hz), 0.97 (2H, mn).

23 Methyl 14- [4-(l1 -isonropoxycvclopropyl)-pohenvlethynayl] -phenvl} -acetate

24 (Compound 72, General Formula 2)

Using General Procedure F; 1 -ethynyl-4-( 1-is opropoxycyclopropyl)-

26 benzene (Intermediate 66, 95.0 mug, 0.45 inmol) and methyl-(4-

27 iodophenyl)-acetate (Reagent B, 13 1.0 mug, 0.45 mmol) in triethylamine (6
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1 mL) was treated with copper(I)iodide (3 0. 0 mg, 0. 16 mmol) and sparged

2 with argon for 5 minutes. Dichlorobis(triphenllphosphifle)palladiu1m(II)

3 (111 mg, 0. 16 mmol) was added and the reaction mixture was stirred

4 overnight at room temperature. Column chromatography EtOAC 

hexanes) afforded 110.0 mg of the title compound as an orange oil.

6 1H NMR (CDCI3 6: 7.20 (414), 7.08 d, J 7.0 Hz), 6.97 (211, d' J =7.9

7 Hz), 3.45 (111, septet, J 6.2 Hz), 3.41 (3141, 3.35 (2H, 0.91 (214, in),

8 0.79 (6H, d, J =6.2 Hz), 0.68 (2H, in).

9 1 Isopropoxvcvclopropl)-phyenvehnV]-belzoic acid (Compound

73, General Formula 2)

11 Using General Procedure 1; a solution of ethyl 

12 isopropoxycyclopropyl)-phenylethynyl]-benzoate (Compound 71, 110.0

13 mg, 0.32 mmol) in ethanol (3 mL) and tetrahydrofuran (3 mL) was treated

14 with NaGH (120.0 m1g, 3.0 minols, 3.0 inL of a IN aqueous solution) and

stirred overnight at room temperature. Work-up afforded 89.0 mg of

16 the title compound as a yellow solid.

17 'H NN4R (CDCl 3 8.06 (2H, d, J =8.2 Hz), 7.66 (2H, d, J =8.2 Hz), 7.55

18 (211, d, J 8.2 Hz), 7.46 (2H, d, J 8.2 Hz), 3.73 (111, septet, J =6.2 Hz),

19 1. 18 (2H, in), 1.04 (6H1, d, J =6.2 Hz), 0.99 (2H, mn).

1 sopDropoxjyclVropvI)-Pheulgthyavl-pheayl I -acetic acid

21 (Compound 74, General Formula 2)

22 Using General Procedure 1; a solution of methyl 

23 isopropoxycyclopropyl)-phenylethynyl]-phenyl} -acetate (Compound 72,

24 80.0 mng, 0.23 minol) in ethanol (3 mL) and tetrahydrofuran (3 inL) was

treated with NaOH (80.0 mg, 2.0 minols, 2.0 mL of a IN aqueous solution)

26 and stirred overnight at room temperature. Work-up afforded 48.0 mng

27 of the title compound as a solid.
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1 1H NMR (CDCl 3 6: 7.20 (2H, d, J =8.2 Hz), 7.19 (2H, d, J 8.8 Hz), 7.09

2 (2H, d, J 8.8 Hz), 6.98 (211, d, J 8.2 Hz), 3.46 (111, septet, J 6.2 H-z),

3 3.37 (2H, 0.92 (21H, mn), 0.79 (6H, d, J 6.2 Hz), 0.67 (2H, mn).

4 Benzyl 4-bromobenzoate (Intermediate 67)

Using General Esterification Method B; 4-bromobefizoic acid (2.01

6 g, 10.0 mmols), benzyl bromide (1.89 g, 11.1 mmols), and K2 C0 3 (1.40 g,

7 10.0 minols) afforded 2.3 3 g of the title compound as a colorless

8 solid after column chromatography 10% EtOAc hexanes).

9 1H NMR (CDCI3 8: 7.89 (2H, d, J 8.5 Hz), 7.52 (211, d, J 8.5 Hz), 7.43

7.31 5.33 (211, s).

I1 1 -Bromo-4-( 1-ben~loxvvinyl)-benzene (Intermediate 68)

12 Using General Procedure 1; benzyl 4-bromobenzoate (Intermediate

13 67, 920.0 mng, 3.16 inmols) and 6.3 miL of Tebbe's Reagent (897.0 mng, 3.16

14 inmols) afforded 640.0 mg of the title compound after column

chromatography (100% hexanes).

16 111 NMR (CDCI3 6: 7.55 7.35 (9H1), 4.95 (2H, 4.73 (111, d, J 2.9 Hz),

17 4.34 (111, d, J 2.9 Hz).

18 .1-Bromo-4-( 1-benzyloxvc yclopropyfl-benzene (Intermediate 69)

19 Using General Procedure 2; 1 -bromo-4-(1-benzyloxyvinyl)-benzene

(Intermediate 68, 280. 0 mng, 0.97 minol), Bt2Zn (247.0 mg, 2.0 nmols),

21 and CH.1 2 (536.0 mg, 2.0 mmols) in 2.0 mnL Et2O afforded 159.0 mng (53%)

22 of the title compound as a colorless solid after chromatography 

23 EtOAc hexanes).

24 '11 NTMR (CDCl3 5: 7.49 7.24 (911), 4.41 (211, 1.29 (211, mn), 1.00 (211,

mn).

26 [4-fl -Benzyloxcyclopropyl)-phenvlethvnvll-trimethylsilane (Intermediate

27 
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1 Using General Procedure D; 1 -bromo-4-(1 -benzyloxycyClopropyl)-

2 benzene (Intermediate 69, 160.0 mg, 0.53 minol) in triethylamifle (5 mL)

3 was treated with copper(L)iodide (10.0 mg, 0.05 inmol) and then sparged

4 with argon for 5 minutes. Trimethylsilylacetylene (0.70 g, 7.1 mmols) was

then added followed by dichlorobis-(triphenylphosphifle)palladium(II) (37.0

6 mg, 0.05 rnmol). The resulting reaction mixture was heated to 70 'C for 

7 The title compound (1 50.0 mg, 83%) was isolated by chromatography (0 

8 3% EtOAc hexanes) as a pale-yellow oil.

9 11H NMIR (CDCI3 8: 7.21 (3H, in), 7.09 7.01 (6H, in), 4.18 (2H, 1.07

(211, mn), 0.79 (2H1, in), 0.02 (9H, s).

11I 1-Eth -nyl-4-(1-benzvloxvclopropyl)-benzene (Intermediate 71)

12 Using General Procedure E; 1 benzyloxycy clopropy 1)-

13 phenylethynyl]-trimethylsilane (Intermediate 70, 150.0 mng, 0.47 minols) in

14 methanol (6 mL) was treated with potassium carbonate (100.0 mg, 0.72

minol) and stirred overnight at ambient temperature. The crude alkyne (115

16 mg, 100%) was used directly in the next reaction.

17 11 NMR (CDCI3 5: 7.67 7.50 (2H1, d, J 8.2 Hz), 7.34 7.26 (711, in),

18 4.43 (211, 3.07 (11H, 1.32 (2H1, mn), 1.04 (211, m).

19 Ethyl 4-44-( 1-benzyloxycyclopropvl)-phenyletvnvll-benzoate (Compound

75, General Formula 2)

21 Using General Procedure F; 1-ethynyl-4-(1-benzyloxycyclopropyl)-

22 benzene (Intermediate 71, 60.0 mg, 0.24 minol) and ethylh4-iodo benzoate

23 (Reagent A, 72.0 mng, 0.26 mmol) in triethylainine (4 inL) was treated with

24 copper(I)iodide (17.0 mng, 0.09 inmol) and sparged with argon for 5 minutes.

Dichlorobis(triphenylphosphine)palladiun(l) (61 ing, 0.09 minol) was

26 added and the reaction mixture was stirred overnight at room temperature.

27 Column chromatography EtOAc hexanes) afforded 8 5.0 mng (9 1 
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I of the title compound as an orange oil.

2 'H NMR (CDCl 3 8: 8.03 (211, d, J =8.2 Hz), 7.62-7.54 (4H, in), 7.39-7.26

3 (7H, mn), 4.47 (2H, 4.40 (211, q, J =7.1 Hz), 1.42 (3H, t, J =7.1 Hz), 1.36

4 (2H1, in), 1.07 (2H, mn).

1 4-[4-(lI benzvloxcycloropyl)-pheleh nl -phenvl-acetate

6 (Compound 76, General Formula 2)

7 Using General Procedure F; 1 -ethynyl-4-(1 -benzyloxycyclopropyl)-

8 benzene (Intermediate 71, 60.0 ing, 0.20 inmol) and methyl-(4-

9 iodophenyl)-aetate (Reagent B, 66.0 mng, 0.24 iniol) in triethylam-ine 

rnL) was treated with copper(I)iodide (15,0 mg, 0.08 minol) and sparged

I1I with argon for 5 minutes. Dichlorobis(triphenylphosphine)palladiuin(II) (56

12 mg, 0.08 inmol) was added and the reaction mixture was stirred overnight at

13 room temperature. Column chromatography EtOAc hexanes)

14 afforded 64.0 mg (8 of the title compound as a yellow oil.

'H NMR (CDC13 8: 7.52-7.47 (4H, mn), 7.37-7.25 (9H, mn), 4.44 (2H, s),

16 3.70 (3H, 3.64 (2H, 1.32 (214, in), 1.06 (211, mn).

17 4-F4-( 1-BenZyloxiycclopropvl)-phenylethnU-benzoic acid (Compound

18 77, General Formula 2)

19 Using General Procedure I; a solution of ethyl 

benzyloxycyclopropyl)-phenylethynyl]-benzoate (Compound 75, 78.0 mg,

21 0.20 mmol) in ethanol (3 mL) and tetrahydrofuran (3 mQL was treated with

22 NaOH (80.0 mg, 2.0 inmols, 2.0 mL of a IN aqueous solution) and stirred

23 overnight at room temperature. Work-up afforded 65.0 mng of the

24 title compound as a solid.

1H1 NMIR (CDCl 3 5: 7.97 (2H, d, J 8.5 Hz), 7.67 (211, d, J =8.7 Hz), 7.58

26 (2H1, d, J =8.5 Hz), 7.41-7.28 (7H1, mn), 4.44 (211, 1.33 (2H1, in), 1.12 (211,

27 mn).
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I 4- 1 BenzvloxycyclopropV1)-pheflIlth~n1ihnl -aeicai

2 (Compound 78, General Formula 2)

3 Using General Procedure I; a solution of methyl 

4 benzyloxycyclopropyl)-phflYlethyll-Phenyl} -acetate (Compound 76,

45.0 mg, 0. 11 mmol) in ethanol (3 mL) and tetrahydrofuran (3 mL) was

6 treated with NaOJI (80.0 mg, 2.0 minds, 2.0 mL of a IN aqueous solution)

7 and stirred overnight at room temperature, Work-up afforded 35.0 mg

8 (8 of the title compound as a pale-yellow solid.

9 1H NMvR (CDC13 8: 7.49 (4H, in), 7.37-7.25 (9H, in), 4.44 (2H, 3.66

(2H, 1.32 (2H, in), 1.05 (214, in).

I11 Benzl 4-bromo-2-methylbenzoate (Intermediate 72)

12 Using General Esterification Method C; 2-methyl-4-broino-benzoic

13 acid (2.15 g, 10.0 mmols) was refluxed for 3h with 10 mL SOCl2 The

14 resulting solution concentrated under reduced pressure and the crude acyl

chloride was combined with benzyl alcohol (1.08 g, l0.Ommols) and

16 pyridine (1.6 mL, 20.0 mmols) to give the title compound (2.4 g, 80%) after

17 work-up and column chromatography EtOAc hexanes) as a

18 colorless oil.

19 'H NTVMR (CDCl3 6: 7. 81 (11H, d, J 8. 5 Hz), 7.41-7.3 3 (7H, in), 5.3 2 (2H1,

2.57 (311, s).

21 4-Bromno-l1-(1 -benzvloxvviriyl)-2-rnethylbenzene (Intermediate 73)

22 Using General Procedure 1; benzyl 4-bromo-2-methylben7,oate

23 (Intermediate 72, 840.0 ig, 2.77 minols) and 5.4 mL of Tebbe's Reagent

24 (788.0 mng, 2.77 inmols) afforded 640.0 mng of the title compound

after column chromatography (100% hexanes).

26 '1H NMR (CDC13 6: 7.38-7.19 (8H, in), 4.88 4.45 (1H, d, J =2.6

27 Hz), 4.25 (2H1, d, J 2.6 Hz), 2.35 (3H1, s).
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1 4-Bromo-l1-(1 -benzyloxycycloprgoy)-2methylbenze-ne (Intermediate 74)

2 Using General Procedure 2; 4-brorno- 1 benzyloxyviny1)-2-methyl-

3 benzene (Intermediate 73, 400. 0 mg, 1.32 mmols), Et2Zn (325.0 nig, 2.63

4 mmols), and CH212 (704.0 mg, 2.63 mmols) in 4 mL Et2O afforded 3 80.0 mg

of the title compound as a colorless oil after chromatography 

6 EtOAc hexanes).

7 'H NMvIR (CDCI13 6: 7.42-7.20 (811, mn), 4.31 (211, 2.58 (3H, 1.25 (2F1T,

8 in), 0.94 (211, m).

9 1-B enzyloxycvclopropv P1-3-minthv1::phenylethvnyl]-trimnehylsilanl

(Intermediate 

11 Using General Procedure D; 4-broino-l1-(1 -benzyloxycyclopropyl)- 2

12 rnethyl-benzene (Intermediate 74, 320.0 mg, 1 .00 mmol) in triethylainine

13 (8 mL) was treated with copper(I)iodide (19.0 mng, 0. 1 minol) and then

14 sparged with argon for 5 minutes. Trimethylsilylacetylene (0.70 g, 7.1

mmols) was then added followed by dichiorobis-

16 (triphenylphosphine)palladium(II) (70.0 mg, 0.05 minol). The resulting

17 reaction mixture was heated to 70 IC for 5d. The title compound (300.0 ing,

18 89%) was isolated by chromatography (0 2% EtOAc hexanes).

19 'H NMR (CDC13 8: 7.34-7.13 (8H, in), 4.24 (2H1, 2.52 (311, 1.20

(211, in), 0.88 (214, in), 0.25 (911, s).

21 4-Ethynvil- 1 -benZyloxycyclopropyl)-2-inethyl-benzene (Intermediate

22 76)

23 Using General Procedure E; [4-(1-benzyloxycyclopropyl)-3-methyl-

24 phenylethynyl]-trimethylsilane (Intermediate 75, 300.0 mg, 0.95 iniols) in

methanol (6 inL) was treated with potassium carbonate (120.0 mg, 0.87

26 iniol) and stirred overnight at ambient temperature. The crude alkyne (185

27 mg, 79%) was used directly in the next reaction.
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1 'HNMR (CDCI3 8: 7.37-7.16 (811, in), 4.27 (211, 3.07 (1H1, 2.55

2 (3H, 1.21 (2H, mn), 0.92 (211, in).

3Ethyl 1 benizyloxvgclCoprOpy1)-3ilthy[-phenYleth ll-benzoate

4 (Compound 79, General Formula 2)

Using General Procedure F; 1 -ethynyl-4-( 1 -benzyloxycyclop7opyl)- 3 

6 methyl-benzene (Intermediate 76, 90.0 mg, 0.34 mmol) and ethyl-4-iodo

7 benzoate (Reagent A, 95.0 mng, 0.34 inmol) in triethylamine (6 mL) was

8 treated with copper(1)iodide (23.0 ing, 0. 12 mmol) and sparged with argon

9 for 5 minutes. Dichlorobis(triphenylphosphile)palladiUrn(II) (80 mg, 0. 11

mmol) was added and the reaction mixture was stirred overnight at room

I1I temperature. Column chromatography EtOAc hexanes) afforded

12 68.0 mng of the title compound.

13 'H NMR (CDC13 5: 8.03 (2H1, d, J 8 .2 Hz), 7.5 8 (2H1, d, J 8.2 Hz),

14 7.33-7.16 (9H, in), 4.39 (2H1, q, J 7.1 Hz), 4.29 (2H, 2.57 (3H, 1.40

(311, t, J =7.1 Hz), 1.22 (211, in), 0.93 (211, in).

16 Methyl f 4-[4-(l1-benzyloxvcvclopropyl)-3 -methyl-phenvilethynvl]-henyll

17 acetate (Compound 80, General Formula 2)

18 Using General Procedure F; 1 I-ethynyl-4-(1-benzyloxycyclopropyl)- 3

19 methyl-benzene (Intermediate 76, 90.0 ing, 0.34 minol) and methyl-(4-

iodophenyl)-acetate (Reagent B, 95.0 mg, 0.34 rnrol) in triethylainine 

21 inL) was treated with copper(I)iodide (22.0 mng, 0. 11 mmiol) and sparged

22 with argon for 5 minutes. Dichlorobis(triphenylphosphine)palladium(II) 

23 Ing, 0.11I minol) was added and the reaction mixture was stirred overnight at

24 room temperature. Column chromatography EtOAc hexanes)

afforded 90.0 mng (71 of the title compound as a pale-yellow oil.

26 'H NMR (CDCl3 8: 7.49 (211, d, J =8.2 Hz), 7.32-7.16 (10H, in), 4.28

27 (2H1, 3.70 (311, 3.64 (2H, 2.56 (311, 1.22 (211, in), 0.92 (211, in).
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1 1-BenzyloxvcycloproP~yl)- 3 -rnehvl-phenydeh-fYlbelCai

2 (Compound 81, General Formula 2)

3 Using General Procedure 1; a solution of ethyl 

4 benzyloxycyclopropyl)-3-methy1-phenylethy11yl-benzoate (Compound 79,

68.0 rng, 0. 17 mmol) in ethanol (3 mL) and tetrahydrofuran (3 rnL) was

6 treated with NaOH (360.0 mg, 9.0 mmols, 3.0 mL of a 3N aqueous solution)

7 and stirred overnight at room temperature, Work-up afforded 48.0 mg

8 of the title compound as a solid.

9 1H NUvR (CDCI3 5: 8.10 (2H, d,]J 8.1 Hz), 7.63 (2H, d, J 8.1 Hz), 7.44-

7.16 (8H, in), 4.29 (2H, in), 2.58 (3H, 1.24 (2H, mn), 0.94 (21H, mn).

11 1-Benzyloxvcgyclopropvl)-3-mtyl-phylth yfl Ll-peylvati

12 acid (Conmpound 82, General Formula 2)

13 Using General Procedure 1; a solution of methyl 

14 benzyloxycyclopropyl)-3-inethyl-phcnylethynyl-phe2yl I}-acetate

(Compound 80, 75.0 mng, 0.18 minol) in ethanol (3 mL) and

16 tetrahydroftiran (3 mL) was treated with NaOH (120.0 mng, 3.0 inmols, 

17 rnL of a IN aqueous solution) and stirred overnight at room temperature.

18 Work-up afforded 30.0 mg of the title compound.

19 'H NMR (CDC13 8: 7.51 (2H1, d, J 8.2 Hz), 7.42 (1H, 7.33-7.17 (9H,

in), 4.36 (2H, 3.67 (2H, 2.57 (3H, 1.23 (2H, mn), 0.94 (2H, mn).

21 Isopropyl 3-methyl-4-bromobenzoate (Intermediate 77)

22 Using General Esterification Procedure A; 4-bromo-2-incthylbenzoic

23 acid (1.6 g, 7.4 minols) was combined with isopropyl alcohol to give 1.5 g

24 of the title compound as a colorless oil.

'H NMR (CDCI3 8: 7.76 (1H, d, J =8.2 Hz), 7.40 (1H, d, J =7.4 Hz), 7.37

26 (1H, dd, J 1.4, 8.2 Hz), 5.23 (i1H, septet, J 6.2 Hz), 2.57 (3H, 1.37

27 (6H, d, J =6.2 Hz).
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1 4-Bromo- 1 isopropoLxvvinvl)-2-rmthyl-belzefe (Intermediate 78)

2 Using General Procedure 1; isopropyl 2-methy1-4-bromobeflzoate

3 (Intermediate 77, 800.0 mg, 3.11 mrnols) and 6.2 rnL of Tebbe's Reagent

4 (885.2 mg, 3.11 mmols) afforded 595.0 mg of the title compound as a

colorless oil after column chromatography (100% hexanes).

6 'H NMIR (CDC13 8: 7.31-7.25 (2H1, in), 7.16 (111, d, J 8 .2 Hz), 4.34 (lH,

7 septet,J =6.0Hz), 4.31 (1H, d, J =2.1 Hz), 4.18 (1H,d,J =2.1 Hz), 2.33

8 (3 H, 1. 31 (6H, d, J 6. 0 Hz).

9 4-Bromo-l1-(1 -isopropoxvcvclopronvl)-2-methvl-belzene (Intermediate

79)

11 Using General Procedure 2; 4-bromo-1-(1-isopropoxyvilYl)- 2

12 methyl-benzene (Intermediate 78, 3 89. 0 mg, 1.53 mmols), Et2Zn (376.6

13 mg, 3.05 minols), and CH 212 (817.0 mng, 3.05 inmols) in 3.0 mL Et2O

14 afforded 340.0 mg of the title compound as a colorless oil after

chromatography EtOAc hexanes).

16 'HNMR (CDC13 5: 7.33 (1H, d, J 2.3 Hz), 7.24 (111, dd, J 2.3, 8.2 Hz),

17 7.13 (1H, d, J 8.2 Hz), 3.57 (111, septet, J =6.1 Hz), 2.49 (3H, 1.00

18 (211, in), 0.97 (6H, d, J =6.1 Hz), 0.82 (2H, mn).

19 1-Isopropoxvcvclopropyl)-3-inethvyl-phenllthvnl-rmtvsl

(Intermediate 

21 Using General Procedure D; 4-bromno- 1-(1 -isopropoxycyclopropyl)-

22 2-inethyl-benzene (Intermediate 79., 250.0 mng, 0.95 inmol) in triethylamine

23 (8 mL) was treated with copper(I)iodide (19.0 mng, 0.10 Mmol) and then

24 sparged with argon for 5 minutes. Triinethylsilylacetylene (0.70 g, 7.1

minols) was then added followed by dichiorobis-

26 (triphenylphosphine)palladium(JI) (70.0 ing, 0. 1 inmol). The resulting

27 reaction mixture was heated to 70 'C for 5d. The title compound (250.0 ing,
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1 9 was isolated by chromatography (0 3% EtOAc hexanes).

2 11-1NMJ( (CDC13 8: 7.32-7.17 (311, in), 3.56 (111, septet, J =6.2 Hz), 2.48

3 (3H1, 1.00 (214, in), 0.95 (611, d, J =6.2 Hz), 0.83 (2H, in), 0.24 (9H, s).

4 4-Ethynvl-l1-(1 -isopropxy cloprgpyl)-21ethylbenzene (Intermediate

81)

6 Using General Procedure E; [4-(l-isopropoxycyclopropy1)-3-methyl-

7 phenylethynyl]-trinethylsilafle (Intermediate 80, 250.0 mg, 0.87 mmol) in

8 methanol (10 mL) was treated with potassium carbonate (100.0 mg, 0.72

9 mm 01) and stirred overnight at ambient temperature. The crude alkyne (180

mg, 98%) was used directly in the next reaction.

11 '11 NMIR (CDCI3 5: 7.32 (1H1, 7.23 (2H1, mn), 3.57 (lH, septet, J= 6.2

12 Hz), 3.05 (114, 2.50 (3H, 1. 11 (2H, in), 0.96 (6H1, d, J 6.2 Hz), 0.83

13 (2H, m).

14 Ethyl I isoppxycyclpropfl)3-metW1-ph nlyehyql]A-clzoate

(Compound 83, General Formula 2)

16 Using General Procedure F; 4-ethynyl- I 1-isopropoxycyclopropyl)-

17 3-methyl-benzene (Intermediate 81, 80.0 mng, 0. 13 inmol) and ethyl-4-iodo

18 benzoate (Reagent A, 100.0 mg, 0.36 minol) in triethylamine (5 mL) was

19 treated with copper(I)iodide (25.0 mg, 0. 13 minol) and sparged with argon

for 5 minutes. Dichlorobis(triphenylphosphine)-palladium(JI) (91 mng, 0.13

21 minol) was added and the reaction mixture was stirred overnight at room

22 temperature. Column chromatography EtOAc hexanes) afforded

23 75.0 mng (5 of the title compound as an orange solid.

24 'H NMvR (CDC13 6: 8.02 (21-1, d, J =8.2 Hz), 7.57 (211, d, J =8.2 Hz), 7.39

(111, 7.29-7.20 (2H, in), 4.39 (2H, q, J =7.1 Hz), 3.60 (111, septet, J 6.2

26 Hz), 1.40 (311, t, J =7.1 Hz), 1. 13 (2H1, in), 0.97 (611, d, J 6.2 Hz), 0 .87

27 (211, in).
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t Methyl 1 isopropoxycyclopropyl)- 3 -methyl-phenyl eth~fll]-phenv}

2 acetate (Compound 84, General Formula 2)

3 Using General Procedure F; I -ethynyl-4-(l1 isopropoxycyclopropyl)>

4 3-methyl-benzene (Intermediate 81, 100.0 mng, 0.47 inmol) and methyl-(4-

iodophenyl)-acetate (Reagent B, 129.0 mg, 0.45 mmol) in triethylamifle (6

6 mL) was treated with copper(I)iodide (30.0 mg, 0. 16 mmol) and sparged

7 with argon for 5 minutes. Dichlorobis(triphfllPhosphine)palladillin(II)

8 (110 mg, 0. 16 mmol) was added and the reaction mixture was stirred

9 overnight at room temperature. Columan chromatography EtOAc 

hexanes) afforded 120.0 mg (7 1 of the title compound.

11 'H NMR (CDCI3 5: 7.48 (2H1, d, J 8.5 Hz), 7.36 (1 H, 7.29-7.22 (411,

12 mn), 3.70 (311, 3.63 (211, 3.60 (111, septet, J1 6.2 Hz), 2.52 (3H, s),

13 1.09 (211, in), 0.97 (6H, d, J =6.2 Hz), 0.86 (2H1, mn).

14 1-Isopropoxycyclopropyl)- 3 -methyl-phenvlethvnyll-benzoic acid

(Compound 85, General Formula 2)

16 Using General Procedure 11; a solution of ethyl 

17 isopropoxycyclopropyl)-3 -methyl-phenylethynyl]-benzoate (Compound 83,

18 60.0 mg, 0. 17 inmol) in ethanol (2 mL) and tetrahydrofuran (2 raL) was

19 treated with NaOH4 (80.0 mg, 2.0 mmols, 2.0 mL of a IN aqueous solution)

and stirred overnight at room temperature. Work-up afforded 38.0 mg

21 of the title compound as a colorless solid.

22 1H NMR (d6 -acetone) 6: 8.06 (211, d, S 8.5 Hz), 7.66 (211, d, J1 8.5 Hz),

23 7.42 (111, 7.35 (211, in), 3.59 (111, septet, J 6.2 Hz), 2.52 (311, 1.07

24 (211, in), 0.93 (611, d, J =6.2 Hz), 0.88 (211, in).

1 4-[4-(l1 -Iso-propoxycvclopropyl)-3 -mgthyl-phenvlgthyUv1-phen~li -acetic

26 acid (Compound 86, General Formula 2)

27 Using General Procedure 1; a solution of methyl 14-[4-(l-
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1 isopropoxycyclopropyl)-3-methy1-phenYlethYnYlF-phenylI acetate

2 (Compound 84, 100.0 mg, 0.28 mmol) in ethanol (3 mnL) and

3 tetrahydrofuran (3 mL) was treated with NaOil (120.0 mg, 3.0 rnmols, 

4 niL of a IN aqueous solution) and stirred overnight at room temperature.

Work-up afforded 60.0 mg of the title compound as a colorless solid.

6 1H NMIR (CDC13 8: 7.48 (2H, d, J =7.6 Hz), 7.36 (111, 7.25 (4H, in),

7 3.65 (2H1, 3.60 (111, septet, J =6.2 Hz), 2.51 (3H1, 1. 12 (2H, in), 0.97

8 (6H1, d, J =6.2 Hz), 0.86 (2H, in).

9 2.2-Dimethvlprol 2-mgtl-4-bronobelzoate (Intermediate 82)

Using General Esterification Method Q; 2-methy1-4-bromo-benzoic

11I acid (1.82 g, 8.47 mmols) was refluxed for 3h with 10 mL SOCl2 The

12 resulting solution was concentrated under reduced pressure and the crude

13 acyl chloride combined with 2,2-dimethylpropanol (0.75 g, 8.47 minols) and

14 pyridine (1.4 mL, 16.9 inmols) to give the title compound (1.64 g, 68%)

after work-up and column chromatography EtOAc hexanes) as a

16 colorless oil.

17 'H NMR (CDCl3 5: 7.81 (11H, d, J 8.2 Hz), 7.42 (11H, d, J 0 Hz), 7.3 9

18 (IH, dd, J 8.2 Hz), 3.99 (211, 2.60 (3H, 1.03 (9H, s).

19 4-Bromo-l1-[1 -(2,2-dimnethylpropyloxv-vinvll-2-met hvl-benzene

(Intermediate 83)

21 Using General Procedure 1; 2,2-dimethyipropyl 2-methyl-4-

22 bromobenzoate (Intermediate 82, 820.0 mg, 2.87 minols) and 5.8 mL of

23 Tebbe's Reagent (817.0 mng, 2.87 nimols) afforded 800.0 mng of the

24 title compound as a colorless oil after column chromatography (100%

hexanes). 1H1'NMR (CDC13 5: 7.32 (L11, d, J 2.0 Hz), 7.28 (1I11, dd, J

26 2.0, 8.2 Hz), 7.19 (111, d, J =8.2 Hz), 4.27 (l11, d, J =2.1 Hz), 4. 10 (1H, d,

27 SJ 2.1 Hz), 3.43 (211, 2.33 (311, 0.98 (9H1, s).
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1 4-Bromo-1- [1 2 2 -dinethylli-ax-copropv1x>yyOrPl2metLh- benzene

2 (Intermediate 84)

3 Using General Procedure 2; 4-brorno- 1 -(2,2-dimethylpropyloxY)-

4 cyclopropy1]-2-methyl-belzefe (Intermediate 83, 400. 0 mg, 1.43 mrnols),

Et2Zn (353.2 mg, 2,86 nmmols), and CH212 (760.0 mg, 2.86 mmols) in 

6 nL. Et2 0 afforded 370.0 mg of the title compound as a colorless oil

7 after chromatography (3 EtOAc hexanes).

8 1Hj NMiR (CDCI3 8: 7.36 (111, s),7.27 (1H, d, J Hz), 7.09 d, J

9 7.9 Hz), 2.86 (2H, 2.52 (3H, 1.08 (2H1, in), 0.83 (211, in), 0.80 (9H, s).

F[4-F 1 f-[1 2,2-Dimthlpropylx)-coroy1-3-nethvb-henlthfk1nlHF

11 trimethylsilane (Intermediate 84a)

12 Using General Procedure D; 4-bromo-l1I1-(2,2-dimethypropyloxy)-

13 cyclopropyl]-2-rnethyl-benzene (Intermediate 84, 255.0 mg, 0.86 inmol) in

14 triethylamine (8 mL.) was treated with copper(J)iodide (17.0 mng, 0.09 mmol)

and then sparged with argon for 5 minutes. Trimethylsilylacetylene (0.70 g,

16 7.1 mmols) was then added followed by dichiorobis-

17 (triphenylphosphine)palladium(II) (63.0 mg, 0.09 minol). The resulting

18 reaction mixture was heated to 70 -C for 5d. The title compound (220.0 mng,

19 81 was isolated by chromatography (1 EtOAc hexanes).

'H NMR (CDCL3 6: 7.3 0 (1 H, 7.21 (1 H, d, J =7.6 7.12 (1 H, d, J

21 8.6 Hz), 2.80 (2H, 2.47 (3H, 1.05 (2H, mn), 0.82 (2H1, in), 0.75 (911, S),

22 0.24 (9H, s).

23 4-Ethynlyl- 1- 14~2,2dirnethylpropyloxy)-gcvcopropl-2-netY-1-beflzene

24 (Intermediate 

Using General Procedure B; -(2,2-dimethylpropyloxy)-

26 cyclopropyl]]-3 -methyl-phenylethynyl]-trimethylsilane (Intermediate 84a,

27 220.0 mng, 0.83 minol) in methanol (10 mnL) was treated with potassium
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1 carbonate (80.0 mg, 0.58 rnmol) and stiffed overnight at ambient

2 temperature. The crude alkyne (155 mg, 76%) was used directly in the next

3 reaction.

4 'H1 NMIR (CDCl3 5: 7.32 (1H1, 7.24 (1H1, d, J =7.1 Hz), 7.15 (1H1, d, J

7.1 Hz), 3.04 (1H, 2.83 (211, 2.49 (3H1, 1.06 (211, in), 0.83 (211, in),

6 0.76 (9H1, s).

7 Ethyt 1 (2,2-dimethylprop-yloxyy)-yclopropyl -3-methl-

8 phenylethynyl]-benzoate (Compound 87, General Formula 2)

9 Using General Procedure F; 4-ethynyl- 1-[1 -(2,2-dimethylpropyloxy)-

cyclopropyl]-3-rnethyl-benzene (Intermediate 85, 75.0 mng, 0.31 mmol) and

11 ethyl-4-iodo benzoate (Reagent A, 86.0 mg, 0.31 minol) in triethylamine 

12 mL) was treated with copper(I)iodide (2 1.0 mng, 0. 11 mmol) and sparged

13 with argon for 5 minutes. Dichlorobis(triphenylphosphine)-Palladiurl)

14 (78 mng, 0. 11 mmol) was added and the reaction mixture was stirred

overnight at room temperature. Column chromatography EtOAc 

16 hexanes) afforded 60.0 mg of the title compound as an orange solid.

17 1' NMIR(CDCI 3 6: 8.02 (2H, d, J =8.4 H4z), 7.56 (2H, d, J =8.4 Hz), 7.3 8

18 (1H, 7.30 (1H, dd, J 1, 8.0 Hz), 7.20 (1H, d, J =8.0 Hz), 4.3 8 (211, q,

19 J 7.1 Hz), 2.84 (2H1, 2.52 (3H, 1.40 (311, t, J =7.1 1.07 (211, mn),

0.84 (211, in), 0.77 (911, s).

21 Methil [1-(2.2-dimethylpropvlox)-eyclopropyll -3-methyl-

22 phenvlgthvnvl]-phenll -acetate (Compound 88, General Formula 2)

23 Using General Procedure F; 4-ethynyl- I [1-(2,2-dimcthylpropyloxy)-

24 cyclopropyl]-3-methyl-benzene (Intermedite 85, 75.0 ing, 0.31 inmol) and

inethyl-(4-iodophenyl)-acetate (Reagent B, 86.0 mg, 0.31 ininol) in

26 triethylamine (6 mL) was treated with copper(I)iodide (2 1.0 ing, 0. 11 iniol)

27 and sparged with argon for 5 minutes.
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1 Dichlorobis(triphellPhosphife)Palladium(ll) (7 8 mg, 0.-11 mmol) was

2 added and the reaction mixture was stirred overnight at room temperature.

3 Column chromatography EtOAc hexanes) afforded 100.0 rng (83%)

4 of the title compound.

111 NMR (CDCI,) 8: 7.48 (211, d, J 7.9 Hz), 7.36-7.24 (41H, in), 7.18 (114,

6 d, J 7.9 lHz), 3.70 (31-1, 3.63 (211, 2.84 (211, 2.51 (3H, 1.07

7 (2H, in), 0.83 (211, in), 0.77 (911, s).

84-[4j-[ (2,2-Dimethvprpylx)c~OrPl _3m yl-phenyIeh nl-

9 benzoic acid (Comipound 89, General Formula 2)

Using General Procedure I; a solution of ethyl 

11 dimethylpropyloxy)-cyclopropyl] -3 -methy1-phenylethyny1]-bcnzoate

12 (Compound 87, 60.0 mg, 0. 15 minol) in ethanol (3 mL) and

13 tetrahydrofuran (3 mL) was treated with NaOH (120.0 mg, 3.0 minols, 

14 ml of a IN aqueous solution) and stirred overnight at room temperature.

Work-up afforded 24.0 mng of the title compound as a colorless solid.

16 'H NMIR (CDC13 6: 8.06 (211, d, J =7.9 Hz), 7.65 (2H1, d, IJ 7.9 Hz), 7.42

17 (111, 7.33 (214, in), 2.89 (2H1, 2.53 (311, 1.07 (211, mn), 0.90 (2H4, in),

18 0.77 (9H1, s).

19 1-(2,2-Diinethylpropyloxy)-cycILopropyl]-3 -ineh I-phevlethypnvl-

phenyll-acetic acid (Compound 90, General Formula 2)

21 Using General Procedure 1; a solution of methyl 

22 dim ethylpropyloxy)-cyclopropyl]-3 -iethyl-phenylethynyl -phenl I -acetate

23 (Compound 88, 95.0 mng, 0.24 inmol) in ethanol (3 mL) and

24 tetrahydrofuran (3 mL) was treated with NaOH (120.0 ing, 3.0 minols, 

mL of a IN aqueous solution) and stirred overnight at room temperature.

26 Work-up afforded 49.0 mg of the title compound as a colorless solid.

27 'H NMR (CDC13 5: 7.49 (211, d, J 8.2 Hz), 7.36 (111, 7.27 (311, in),
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1 7.18 (1H1, d, J =7.9 Hz), 3.66 (2H1, 2.84 (21-I, 2.51 (3H, 1.07 (2H1,

2 in), 0.83 (2H, in), 0.77 (9H, s).

3 Benzyl 4-bromo-2-ethy1-beflzoate (Intermediate 86)

4 Using General Esterification Method B; 4-bromo-2-ethy-belzoic

acid (0.98 g, 4.25 mmols), benzyl bromide (0.80 g, 4.68 mmols), and KC03

6 (0.64 g, 4.68 mmols) afforded 1.0 g of the title compound after

7 column chromatography EtOAc hexanes).

8 'H NMR (CDCl3 8: 7.76 (1H, d, J =8.5 Hz), 7.41-7.33 (7H, in), 5.32 (2H1,

9 2.95 (211, q, J =7.6 Hz), 1.20 (3H1, t, J =7.6 Hz).

4-Bromo- 141 -benzvloxvinyl)-2-thyl-belzele. (Intermediate 87)

11 Using General Procedure 1; benzyl 4-bromo-2-ethylbenzoate

12 (Intermediate 86, 1.20 g, 3.78 minols) and 7.6 maL of Tebbe's Reagent

13 (1.08 g, 3.78 mmols) afforded 800.0 mng of the title compound after

14 column chromatography (100% hexanes).

'H NMR (CDCl 3 3: 7.37-7.17 (8H, in), 4.88 (2H1, 4.43 (111, d, J =2.1

16 Hz), 4.25 (111, d, J 2.1 Hz), 2.71 (211, q, J 7.6 Hz), 1. 18 (311, t, J 7.6

17 Hz).

18 4-Bromo- 1 -benzyloxjycyclopropvl)-2-ethyl-benzene (Intermediate 88)

19 Using General Procedure 2; 4-bromo-1 -(I1-benzyloxyvinyl)-2-ethYl-

benzene (Intermediate 87, 330. 0 mg, 1.04 minols), Et2Zn (257.0 mg, 2.08

21 minds), and CH212 (557.0 mg, 2.08 rnmols) in 4 mL EtbO afforded 241.0 mg

22 of the title compound as a colorless oil after chromatography 

23 EtOAc hexanes).

24 'H NMR (CDC13 5: 7.43-7.15 (8H1, 4.27 (2H1, 3.00 (2H, q, J 7.6

Hz), 1.29-1.21 (51-1, mn), 0.90 (2H, in).

26 [4-(l1-BenzyloavcyclopropvlV3-dehyl-phenvlethynyll-trimlgthylsilane

27 (Intermediate 89)
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1 Using General Procedure D; 4-broino- 1 -benzyloxycyclopropyl)- 2

2 ethyl-benzenle (Intermediate 88, 220.0 mg, 0.66 mmol) in triethylamne (8

3 mL) was treated with copper(L)iodide (14.0 mng, 0.07 mmol) and then

4 sparged with argon for 5 minutes. TrimethylsilylaCetylele, (0.70 g, '7.1

mmols) was then added followed by dichiorobis-

6 (triphenylphosphile)Palladiumf(II) (50.0 mng, 0.07 rnmol). The resulting

7 reaction mixture was heated to 70 'C for 5d. The title compound was

8 isolated by chromatography (0 2% EtOAc hexanes).

9 'H NMR (CDCI3 8: 7.41-7.13 (8H, mn), 4.24 (2H, 2.98 (211, q, J 7.6

Hz), 1.25 (3H1, t, J =7.6 Hz), 1.20 (211, in), 0.90 (2H, in), 0.26 (9H, s).

I I 4-Ethynvi- 1 benzyloxvgccopropyl)-2-ethyl-benzene (Intermediate 

12 Using General Procedure E; 1-benzyloxycyclopropyl)-3 -ethyl-

13 phenylethynyl]-trimethylsilane (Intermediate 89, 240 mng, 0.69 inmol) in

14 methanol (6 mL) was treated with potassium carbonate (10.0 mg, 0.72

mmol) and stirred overnight at ambient temperature. The crude alkyne (190

16 mng, 99%) was used directly in the next reaction. 'H NN'II (CDCl 3 6: 7.43-

17 7.15 (81-I, mn), 4.27 (2H, 3.08 (1H, 3.01 (2H1, q, J =7.6 Hz), 1.26 (3H,

18 t, J =7.6 Hz), 1.22 (2H1, in), 0.92 (2H, in).

19 Ethyl 4- 1-benzylox!yclopropyl)-3 -eth l-phenvyleth -vll benzoate

(Compound 91, General Formula 2)

21 Using General Procedure F; 1 -ethynyl-4-( 1-benzyloxycyclopropyl)- 3 

22 ethyl-benzene (intermediate 90, 90.0 mrg, 0.33 mmol) and ethyl-4-iodo

23 benzoate (Reagent A, 100.0 mng, 0.36 inmol) in triethylamine (5 inL) was

24 treated with copper(I)iodide (21.0 mg, 0.11 mmol) and sparged with argon

for 5 minutes. Dichlorobis(triphenylphosphine)palladiuin(II) (77 mng, 0. 11

26 inmol) was added and the reaction mixture -was stirred overnight at room

27 temperature. Column chromatography EtOAc hexanes) afforded
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1 100.0 mug of the title compound.

2 1H NMR (CDCl 3 6: 8.03 (2H, d, J =7.9 Hz), 7.59 (2H1, d, J =7.9 Hz), 7.49

3 (111, 7.36-7.16 (7H, in), 4.38 (2H, q, S 7.1 Hz), 4.28 (211, 3.04 (211,

4 q, J 7.6 Hz), 1.40 (311, t, J 7.1 Hz), 1.29 (3H, t, J =7.6 Hz), 1.23 (21H,

n),0.94 (2H,mi).

6 Methyl 1 benzyloxvcyclopropy1V3-ehyl-1henVlethypyl]FphenylJ

7 acetate (Compound 92, General Formula 2)

8 Using General Procedure F; 1 -ethynyl-4-( 1 -benzyloxycyclopropyl)- 3 

9 ethyl-benzene (Intermediate 90, 107.0 mng, 0.39 mmol) and methyl-(4-

iodophenyl)-acetate (Reagent B, 1 10.0 mug, 0.3 9 rnmol) in triethylamine 

11 mL) was treated with copper(I)iodide (25. 0 mng, 0. 13 inmol) and sparged

12 with argon for 5 minutes. Dichlorobis(triphenylphosphile)palladiulfl(II) (91

13 rug, 0. 13 rumol) was added and the reaction mixture was stirred overnight at

14 room temperature. Column chromatography EtOAc hexanes)

afforded 13 0.0 mg of the title compound as a pale-yellow oil.

16 'H NI\R (CDCI3 6: 7.49 (311, mn), 7.32-7.16 (9H, mn), 4.28 (211, 3.71

17 (31-1, 3.64 (2H, 3.03 (2H1, q, J =7.6 Hz), 1.32-1.23 (5H1, in), 0.94 (2H,

18 in).

19 4- [4-(l1 -B enzyloxycyclopropyl)-3 -gtl-phenlthnll-benzoic acid

(Compound 93, General Formula 2)

21 Using General Procedure 1; a solution of ethyl 1-

22 benzyloxycyclopropyl)-3-ethyl-phenylethynyl]-belzoate (Compound 91,

23 100.0 mug, 0.24 rumol) in ethanol (3 nL) and tetrahydrofuran (3 inL) was

24 treated with NaOH (120.0 mg, 3.0 rumols, 3.0 niL of a IN aqueous solution)

and stirred overnight at room temperature. Work-up and purification by

26 HPLC (Partisil 1 0-pac, 10% H,0/CH3CN) afforded the title compound as a

27 colorless solid.
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1 1H NMR (CDCl 3 8: 8.10 (211, d, J =8.5 Hz), 7.64 (2H, d, J =8.5 11z), 7.50

2 (1H1, 7.35-7. 16 (7H1, in), 4.29 (211, 3.04 (2H, q, J =7.6 Hz), 1.30 (3H,

3 t,1 j 7.6 Hz), 1.25 (2H, mn), 0.95 (2H, in).

4 1-Benzyloxvcycloropyl) 3 -ethy1-phen leth n I]-phelnl -acetic a cid

(Compound 94, General Formula 2)

6 Using General Procedure 1; a solution of methyl [4-(l1-

7 benzyloxycyclopropyl)- 3 -ethyl-phenylethynylI-pheny1} -acetate (Compound

8 92, 130.0 mg, 0.31 mmol) in ethanol (3 inL) and tetrahydrofuran (3 mL) was

9 treated with NaOH (120.0 mg, 3.0 mmols, 3.0 inL of a IN aqueous solution)

and stirred overnight at room temperature. Work-up and purification by

11 IHPLC (Partisil 10-pac, 10% H20/CH3CN) afforded the title compound.

12 'H NMIR (CDC13 6: 7.49 (3H, in), 7.3 1-7.16 (911, in), 4.28 (211, 3.66

13 (211, 3.02 (2H, q, J =7.6 Hz), 1.29 (311, t, J 7.6 Hz), 1.23 (2H1, mn), 0.94

14 (2H, m).

Isopropyl 2-gthyl-4-bromobenzoate (Intermediate 91)

16 Using General Esterification Procedure A; 4-bromo-2-ethyl-beflzoic

17 acid (2.25 g, 9.9 minols) was combined with isopropyl alcohol to give the

18 title compound as a colorless oil after colun-m chromatography EtOAc-

19 hexanes).

'H1 NNM (CDCl 3 6: 7.69 (1LH, d, J =8.5 Hz), 7.41 (111, 7.3 6 (1 H, d, J

21 8.5 Hz), 5.23 (111, septet, J 6.2 Hz), 2.95 (211, q, J 7.6 Hz), 1.37 (6H, d,

22 J 6.2 Hz), 1.23 (311, t, J 7.6 Hz).

23 4-Bromo-l1-(1 -isopropoxyvinvyl)-2-ethyl-benzene (Intermediate 92)

24 Using General Procedure 1; isopropyl 2-ethyl-4-bromobenzoate

(Intermediate 91, 1.21 g, 4.46 minols) and 8.9 mL of Tebbe's Reagent

26 (1.27 g, 4.46 minols) afforded 570.0 mng (7 of the title compound after

27 column chromatography (100% hexanes).
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iI H NmR(CDCL3 6: 7.36 (1H, d, J 2.0 Hz), 7.28 (11H, dci, J 2.0, 8.0 Hz),

2 7.17 (11H, d, J =8.0 Hz), 4.39 (1H, septet, J 6.2 Hz), 4.31 (1H, di, J =2.1

3 Hz), 4.26 (111, d, J =2.1 Hz), 2.73 (2H, q, J 7.6 Hz), 1.35 (6H, d, J =6.2

4 Hz), 1.24 (3H, t, J =7.6 Hz).

4-Promo-i- 1-iso ~ropoxyc opro 1 -2-eth l-benzene (Intermediate 93)

6 Using General Procedure 2; 4-bromo-l1-(1 -isopropoxyvinyL)- 2 -ethyl-

7 benzene (Intermediate 92, 570. 0 mg, 2.11 mmols), Et2Znl (521.0 mg, 4.22

8 mmols), and CH212 (1.13 g, 4.22 mrnols) in 7.0 mL Et2O afforded 500.0 mg

9 of the title compound as a colorless oil after chromatography (3%

EtOAc hexanes).

11I 'H NMR (CDCl3 6: 7.39 (1H, d, J 2.1 Hz), 7.25 (1H, dd, J 8.1 Hz),

12 7.15 (11,d, J =8.1 Hz), 3.59 (1,septet,J =6.2 Hz), 2.97 (2H, q, J 7 6

13 Hz), 1.27 (3H, t, J =7.6 Hz), 1. 11 (2H, in), 0.97 (6H, ci, J =6.2 Hz), 0. 83

14 (2H, m).

1-Isopropoxvcycloprovl)-3 -eth lpevehnl-rmethLyIn

16 (Intermediate 94)

17 Using General Procedure D; 4-bromo- 1 -isopropoxycyclopropyl)-

18 2-etliyl-benzene (Intermediate 93, 300.0 ing, 1.07 mmol) in triethylamine

19 (8 rnL) was treated with copper(I)iodide (20. 0 mg, 0. 11 minol) and then

sparged with argon for 5 minutes. Trimethylsilylacetylene (0.70 g, 7.1

21 mimols) was then added followed by dichiorobis-

22 (triphenylphosphine)palladium(II) (75.0 mng, 0. 11 minol). The resulting

23 reaction mixture was heated to 70'0C for 5d. The title compound (320.0 mg,

24 99%) was isolated by chromatography (0 2% EtOAc hexanes) as an

orange oil.

26 1H NMR (CDC13 6: 7.37-7.21 (3H, in), 3.56 (1H, septet, J =6.2 Hz), 2.96

27 (2H, q, J =7.6 Hz), 1.27 (3H, t, J 7.6 Hz), 1. 10 (2H, in), 0.94 (6H, di, J=
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1 6.2 Hz), 0.84 (2H, rn), 0.25 (9H, s).

2 4-Ethynyl- 1-Cl isopropoxycyclopropyh)2-thylbbenzene (Intermediate 

3 Using General Procedure E; 1 isopropoxycyclopropyl). 3 -ethyl-

4 phenylethynyltrimethylsilafle (Intermediate 94, 330.0 mg, 1. 10 inmols) in

methanol (10 mL) was treated with potassium carbonate (150.0 mg, 1.10

6 rurol) and stirred overnight at ambient temperature. The crude alkyne (23 8

7 ing, 95%) was used directly in the next reaction.

8 'H NMIR (CDCl,) 8: 7.40-7.22 (3H1, ra), 3.59 (111, septet, J1 6.2 Hz), 3.07

9 (1H, 2.97 (2H4, q, J 7.6 Hz), 1.28 (3H, t, J 7.6 Hz), 1. 12 (2H, mn), 0.96

(6H, d, J 6.2 Hz), 0.85 (2H1, m).

11 Ethyl4[4-( 1-isopropoxycyclopropyl- 3 -ethyI-phenIlehyni -benzoate

12 (Compound 95, General Fornmula 2)

13 Using General Procedure F; 4-ethynyl- 1-(1 -isopropoxycyclopropyl)-

14 3-ethyl-benzene (Intermediate 95, 108.0 mng, 0.47 iniol) and ethyl-4-iodo

benzoate (Reagent A, 130.0 mg, 047 inmol) in triethylamine (5 rnL) was

16 treated with copper(I)iodide (3 0.0 mng, 0. 16 minol) and sparged with argon

17 for 5 minutes. Dichlorobis(triphenylphosphine)-palladium(II) (110 ing, 0. 16

18 minol) was added and the reaction mixture was stirred overnight at room

19 temperature. Column chromatography EtOAc hexanes) afforded

12 5.0 mng (7 1 of the title compound as an oil.

21 'H NMR (CDCl3 8: 8.02 (2H1, d, J =8.2 Hz), 7.59 (2H, d, J .2 Hz), 7.46

22 (1H, 7.33-7.26 (2H4, in), 4.39 (2H, q, J1 7.1 Hz), 3.62 (111, septet, J 6.2

23 Hz), 3.01 (2H, q, J =7.6 Hz), 1.41 (34,t, J =7.1I4z), 1.31 (3H, t,J 7.1

24 Hz), 1. 14 (2H, in), 0.97 (6H, d, J 6.2 Hz), 0.88 (214, m).

Methyl 1 isopropxwclopropv1)-3-ethyl-phenvlethynyl-phen~li-

26 acetate (Compound 96, General Formula 2)

27 Using General Procedure F; 1 -ethynyl-4-( 1 -isopropoxycyclopropyl)-
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1 3-ethyl-benzene (Intermediate 95, 130.0 Mg, 0.57 rnmol) and methyl-(4-

2 iodophenyl)-acetate (Reagent B, 157.0 mg, 0.57 mmol) in triethylamine 

3 rnL) was treated with copper(I)iodide (3 6.0 mg, 0. 19 rnmol) and sparged

4 with argon for 5 minutes. Dichlorobis(tripheniylphosphifle)Palladium(II)

(13 3 mg, 0. 19 mmol) was added and the reaction mixture was stirred

6 overnight at room temperature. Column chromatography EtOAc 

7 hexanes) afforded 150.0 mg of the title compound as an orange oil.

8 'H NMR (CDC13 8: 7.50-7.44 in), 7.27 (4H4, mn), 3.70 (311, 3.64

9 (211, 3.62 (1H, septet, J 6.2 Hz), 3.00 (2H, q, J =7.6 Hz), 1.30 (3H, t, J

=7.6 Hz), 1. 13 (2H1, in), 0.97 (611, d, J 6.2 Hz), 0. 87 (21-1, in).

I1I 1 Isopropoxvcyclopropl)-3-ethyl-12hnylthYfljbeflzoic acid

12 (Compound 97, General Formula 2)

13 Using General Procedure 1; a solution of ethyl 

14 isopropoxycyclopropyl)-3 -ethyl-phenylethynyl]-benzoate (Compound 

110. 0 mng, 0.29 rnmol) in ethanol (3 mL) and tetrahydrofuran (3 mL) was

16 treated with NaGH (120.0 1mg, 3.0 minols, 3.0 mL of a IN aqueous solution)

17 and stirred overnight at room temperature. Work-up and isolation by HPLC

18 (partisil I10-pac, 10% H20/CH3CN) afforded the title compound as a

19 colorless solid.

'H NM (d,-acetone) 8: 8.06 (2H, d, J 8.2 Hz), 7.67 (211, d, J 8.2 Hz),

21 7.49 (111, 7.40-7.34 (2Hl, in), 3.61 (1H, septet, J1 6.2 Hz), 3.01 (211, q, J

22 7.6 Hz), 1.29 (3H1, t, J 7.6 Hz), 1.08 (2H1, in), 0.93 (611, d, S 6.2 Hz),

23 0.88 (211, in).

24 f{4- [44(1 -isopropoxvycyclopropyl)-3-ethyl-phenvLhvnyI I -phenvfll-acetic

acid (Compound 98, General Formula 2)

26 Using General Procedure 1; a solution of methyl 

27 isopropoxycyclopropyl)-3-ethyl-phenylethynyl]-phellylI -acetate
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1 (Compound 96, 156.0 mg, 0.41 mnmol) in ethanol (3 mL) and

2 tetrahydrofuran (3 mL) was treated with NaOH (120.0 mng, 3.0 rnmols, 

3 rnL of a IN aqueous solution) and stirred overnight at room temperature.

4 Work-up and isolation by HPLC (partisil 10-pac, 10% H20/CH3CN)

afforded 85.0 mg of the title compound.

6 1H NMR (CDC 3 8: 7.54-7.48 (3H1, in), 7.34-7.27 (4H, nm), 3.68 (214, s),

7 3.66 (11H, septet, 1 6.2 Hz), 3.03 (2H, q, J =7.6 Hz), 1.3 3 (2H, t, J =7.6

8 Hz), 1.17 (211, in), 1.01 (6H1, d, J =6.2 Hz), 0.90 (2H1, m).

9 (4-Broino-3-isopro I-Dheno )-triiso ro vil-silane (Intermediate 96)

To a solution of 4-brorno-3-isopropylphenol (880.0 mg, 4.09 minols)

11 and imidazole (417.0 mng, 6.13 minols) in 10 mL DMF was added chioro-

12 trilsopropylsilane (946.0 mg, 4.90 rmols). After stirring overnight at room

13 temperature the solution was diluted with 1120 and extracted with EtOAc.

14 The combined organic layers were washed with 1120 and saturated aqueous

NaCi before being dried (MgSO4 and concentrated under reduced pressure.

16 The title compound, 1.30 g was isolated by column chromatography

17 EtOAc-hexanes) as a colorless oil.

18 'H NMR (CDCI,) 8: 7.34 (11, d, J 8.5 Hz), 6.81 (111, d, J 2.9 Hz), 6.59

19 (1H, dd, J 8.5 Hz), 3.31(111, septet, J 7.0 Hz), 1.33-1.21 (311, mn),

1.24 (6H1, d, J 7.0 Hz), 1.13 (18H-, d, J 7.0 Hz).

21 Etyl 2-isopropyl-4-triisopropvylsilanyloxv-benzoate (Intermediate 97)

22 To a solution of (4-bromo-3-isopropyl-phenoxy)-triisopropyl-silane

23 (Intermediate 96, 1.3 g, 3. 8 inmols) in 15 ML Et2 O cooled to -7 8 'C was

24 added 4.9 mL of tert-butyllithium in pentane (532.0 mng, 8.3 inmols; 1.7 M).

After stirring for 30 minutes ethyl chloroformate (832.0 mng, 7.8 nirnols) was

26 added. The resulting solution was warmed to room temperature and

27 quenched by the addition of saturated aqueous NII 4C1. The mixture was
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1 extracted with EtOAc and the combined organic layers dried (MgSO 4

2 concentrated under reduced pressure and the residue chromatographed (4%

3 EtOAc-hexanes) to give 1.09 g of the title compound as a colorless

4 oil.

'H NMR (CDC1 3 5: 7.72 (1H, d, J =8.5 Hz), 6.87 (1H, d, J 2.3 Hz), 6.69

6 (1H, dd, J 8.5 Hz), 3.88 (111, septet; J =7.1 Hz), 4.30 q, J =7.1

7 Hz), 1.36 (314, t, J 7.1 Hz), 1.3 1-1.17 (911, in), 1.09 (1811).

8 1-Ethoxcyvinyl)-3-isopropy1-phenioxy-triisoproPMl-silane (intermediate

9 98)

Using General Procedure 1; ethyl 2-isopropyl-4-

I11 triisopropylsilanyloxy-benzoate (Intermediate 97, 450.0 mg, 1.34 minols)

12 and 2.0 miL of Tebbe's Reagent (398.0 mg, 1.40 mmols) afforded the title

13 compound after column chromatography (100% hexanes).

14 'H NMR (CDCl3 5: 7.11 (111, d, J 8.2 Hz), 6.78 (1H1, d, J =2.3 Hz), 6.63

(1H1, dd, J 8.2 Hz), 4.23 (111, d, J =1.7 Hz), 4.10 d, J 1.7 Hz),

16 3.86 (211, q, J 7.0 Hz), 3.16 (111, septet, J =7.0 Hz), 1.35 (3H4, t, J =7.1

17 Hz), 1.28-1.19 (31-1, in), 1. 19 d, J 7.0 Hz), 1. 11 (1 8H).

18 1-Ethoxcyclopropyl)-3 -isoproyl-phenoxcy] -triisopropvl-silane

19 (Intermediate 99)

Using General Procedure 2; -ethoxyvinyl)-3 -isopropyl-

21 phenoxy]-triisopropyl-silane (Intermediate 98, 300. 0 mg, 0.83 mmols),

22 Et2Zn (325.0 mng, 2.63 mmols), and CH2 12 (704.0 mg, 2.63 mnmols) in 

23 mL Et2O afforded 270.0 mng of the title compound as a colorless oil

24 after chromatography EtOAc hexanes).

'H NMR (CDCI,) 5: 7.06 (1 H, d, J =8,2 Hz), 6. 81 (111, d, J =2.6 Hz), 6.5 9

26 (1H1, dd, J 2.6, 8.2 Hz), 3.76 (111, septet, J =7.0 Hz), 3.25 (211, q, J 

27 Hz), 1.30-1.20 (314, in), 1. 19 (6H, d, J 7.0 Hz), 1. 15(2H1, 1 10 (1811),
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1 1.02 (2H, t, J =7.0 Hz), 0.82 (211, i)

2 1 EthoxvcyloprgopD- 3 i-sop9ro-L-P-henl- (Intermediate 100)

3 To a solution of -ethoxycyclopropyl)-3-sopropyl-phei-ioxyF

4 triisopropyl-silane (Intermediate 99, 360.0 nmg, 0.96mmol) in 3 mL THF at

0 'C was added tetrabutylarnmofliumf fluoride (625.0 mg, 2.39 inols, 2.4

6 mL of a 1 M solution in THLF). The solution was stirred at 0 'C for 

7 minutes and then quenched by the addition of H12. The mixture was

8 extracted with EtOAc and the combined organic layers were washed with

9 1120 and saturated aqueous NaCi before being dried (MgSO 4 and

concentrated under reduced pressure. The title compound (180 mng, 86%)

11 was isolated from the residue by column chromatography (4-10% EtOAc-

12 hexanes) as a colorless solid.

13 'H NMR (CDC13 6: 7.13 (1H1, d, J 8.2 Hz), 6.79 (11, d, J 2.6 6.57

14 (1H1, cid, J 2.6, 8.2 Hz), 5.48 (11, 3.79 (1H1, septet, J 7.0 Hz), 3.32

(211, q, J= 7.0 Hz), 1.21 (611, di, J 7.0 Hz), 1.12 (211, in), 1.05 (311, t, J

16 7.0 Hz), 0.84 (211, m).

17 4-(1-Ethoxvcvclopropyl)-3-isopropyl-phenv 1.1,1 -trifluoromnethansulfonate

18 (Intermediate 101)

19 A solution of 1-ethoxycyclopropyl)-3-isopropyl-phenol

(Intermediate 100, 172.0 mg, 0.78 mmol) in 5 mL of CH12 C12 was cooled to

21 0 'C and to it was added 2-[N,N-bis(trifluoromethylsulfony1)anminoI-5-

22 chiloropyridine (3 21. 0 ing, 0. 82 minol) and triethylamine (240. 0 mig, 2.4

23 nmmols). The resulting solution was warmed to room temperature and stirred

24 overnight. The reaction was quenched by the addition of 1120 and the

mixture extracted with EtOAc and the combined organic layers were washed

26 with 10% aqueous HCi, saturated aqueous NaH4CO3 1120, and saturated

27 aqueous NaCI. The solution was dried (MgSO4 and concentrated under
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1 reduced pressure. The title compound was isolated by column

2 chromatography EtOAc-hexanes) as a colorless oil, 240.0 mng, 87%.

3 'H NMR (CDCl 3 5: 7.31 (11H, d, J 8.6 Hz), 7.18 (1H, d, J 2.6 Hz), 7.00

4 (1H, dd, J1 2.6, 8.6 Hz), 3.87 (lH, septet, J 7.0 Hz), 2.38 (2H, q, J3 

Hz), 1.24 (6H, d, J =7.0 Hz), 1.15 (2H, in), 1.04 (3H, t, 1 7.0 Hz), 0.86

6 (2H, m).

7 1 Ethoxvyaclo-prov1V-3-isopropl-pheilVethYfil1FtrimethYlsilane

8 (Intermediate 102)

9 Using General Procedure D; 4-(1l-ethoxycyclopropyl)-3 -isopropyl-

phenyl 1,1, 1-trifluoromethansulfonate (Intermediate 101, 240.0 mg, 0.68

11 mmol) in triethylamine (2 mL) and DMF (6 mE) was sparged with argon for

12 5 minutes. Trimethylsilylacetylene (0.70 g, 7.1 mmols) was then added

13 followed by dichlorobis-(triphenylphosphine)palladiufll(II) (38.0 mg, 0.05

14 mmol). The resulting reaction mixture was heated to 95 'C for 5d, The title

compound, 200.0 mg was isolated by chromatography (0 -2%

16 EtOAc hexanes) as an orange oil.

17 'H NMR (CDCl 3 5: 7.43 (1H, d, J 1.7 Hz), 7.25 (1 H, dd, J1 1.7, 7.9 Hz),

18 7.16 (1 H, d, J 7.9 H4z), 3.8 0 (11H, septet, J =6.8 Hz), 3.26 (214, q, J 0

19 Hz), 1.24 (6H, d, J 6.8 Hz), 1.24-1.10 (2H, in), 1.03 (3H, t, J.1 7.0 Hz),

0.87 (2H, 0.26 (9H, s),

21 1-(1-Ethoxvcvclop~ropl~y)-4-ethynyl-2-isopropvlbenzene (Intermediate 103)

22 Using General Procedure E; -ethoxycyclopropyl)-3 -isopropyl-

23 phenylethynyl]-trimethylsilane (Intermediate 102, 210.0 mug, 0.70 minol) in

24 methanol (10 mL) was treated with potassium carbonate (100.0 mng, 0.72

mmol) and stirred overnight at ambient temperature. The crude alkyne was

26 used directly in the next reaction.

27 'H NIMR (CDCI3 6: 7.47 (1H, d, J1= 1.7 Hz), 7.23 (lH, dd, J 7.6 Hz),
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1 7.19 (lH, d, J Hz), 3.80 (111, septet, J =7.0 Hz), 3.27 (1H1, q, IJ 

2 Hz), 3.07 (1K, 1.23 (6K, d, J1 7.0 Hz), 1.13 (2H, in), 1.03 (3H, t, J 

3 Hz), 0.85 (2H, mn).

4 Ethyl 4- [4-C l-ethoxvgcvcoprp )3-isoprO_ hn leth n -benizoate

(Compound 99, General Formula 2)

6 Using General Procedure F; 1 I -ethoxycyclopropyl)-4-ethyn~Yl- 2

7 isopropylbenzene (Intermediate 103, 50.0 mng, 0.22 rnrol) and ethyl-4-iodo

8 benzoate (Reagent A, 60.0 mg, 0.22 nimol) in triethylamine (5 mL) was

9 treated with copper(l)iodide (14.0 mng, 0.07 inmol) and sparged with argon

for 5 minutes. Dichlorobis(triphenylphosphine)-Palladiul-l(II) (51 ing, 0.07

11 minol) was added and the reaction mixture was stirred overnight at room

12 temperature. Column chromatography EtOAc hexanes) afforded

13 28.0 mg of the title compound.

14 1H NMR (CDC13 6: 8.01 (2H, d, J =8.2 Hz), 7.59 (2H, d, J =8.2 Hz), 7.51

(111, d J 1.7 Hz), 7.28 (1H, dd, J 1.7, 7.9 Hz), 7.21 d, 1 7.9 Hz),

16 4.38 (211, q, J 7.1 Hz), 3.83 (1H1, septet, J 6.7 Hz), 3.29 (2H1, q, J 

17 Hz), 1.40 (311, t, J =7.1 Hz), 1.26 (6H, d, J =6.7 Hz), 1. 14 (2H, in), 1.04

18 (311, t, J 7.0 Hz), 0.87 (2H, in).

19 Methyl 4-t4-( l-ethoxyclopropvl)-3-isopropvyl-phenylethynvl] -pheni

acetate (Compound 100, General Formula 2)

21 Using General Procedure F; 1 -ethoxycyclopropyl)-4-ethynyl- 2

22 isopropylbenzene (Intermediate 103, 120.0 mg, 0.52 inmol) and methyl-(4-

23 iodophenyl)-acetate (Reagent B, 150.0 mg, 0.52 mmol) in triethylarnine (8

24 mL) was treated with copper(1)iodide (32.0 mng, 0.17 minol) and Sparged

with argon for 5 minutes. Dichlorobis(triphenylphosphine)palladiurn(II)

26 (121 mng, 0. 17 rmol) was added and the reaction mixture was stirred

27 overnight at room temperature. Column chromatography EtOAc 

28 hexanes) afforded 140.0 mng (7 of the title compound as a pale-yellow
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1 oil.

2 1H1 NMR (CDC13 5: 7.53 (3H, in), 7.31-7.23 (4141, in), 3.86 (111, septet, J

3 6.7 Hz), 3.73 (311, 3.67 (2H, 3.33 q, J 7.0 Hz), 1.30 (61-1, d, J

4 6.7 Hz), 1.15 (211, in), 1.08 (311, t, J 7.0 Hz), 0.90 (2H, in).

44[4-( 1 Ethoxyccj~ophnvSJ rPYPen)thnlIbnz ac 17i-id

6 (Compound 101, General Formula 2)

7 Using General Procedure 1; A solution of ethyl 

8 ethoxycyclopropyl)-3 -isopropyl-phenylethynyII-beflzoate (Compound 99,

9 28.0 mng, 0.07 inmol) in ethanol (2 mL) and tetrahydrofuran (2 mL) was

treated with NaOH (80.0 ing, 2.0 inmols, 2.0 rnL of a IN aqueous solution)

I1I and stirred overnight at room temperature. Work-up afforded 24 mng (92%)

12 the title compound as a pale-yellow solid.

13 'H NNMR (d6-acetone) 6: 8.06 (2H, d, J =8.2 Hz), 7.66 (211, d, J =8.2 Hz),

14 7.58(111, 7.33 (211, in), 3.87 (11, in), 2.27 (2H1, q, J 7.0 Hz), 1.26 (6H,

d, J 6.7 Hz), 1. 09 (211, mn), 0. 99 (311, t, J 0 Hz), 0. 88 (214, in).

16 1 -Ethoxycvclopropvyl)-3-isopropyl-phenylethvnvl]-phenflI -acetic

17 acid (Compound 102, General Formula 2)

18 Using General Procedure 1; a solution of methyl 

19 ethoxycyclopropyl)-3-isopropyl-phenylethynyl]-phenyl} -acetate

(Compound 100, 130.0 ing, 0.35 mmol) in ethanol (5 mL) and

21 tetrahydrofuran (5 mL) was treated with NaOH (120.0 mug, 3.0 imols, 

22 mL of a IN aqueous solution) and stirred at 50 'C for 4h. Work-up and

23 isolation by HPLC (Partisil 10-pac, 10% H20/CH3CN) afforded 88.0 mng

24 of the title compound.

1H NMR (CDCl3 8: 7.50 (311, nm), 7.28-7.19 (411, mn), 3.82 (111, in), 3.65

26 (214, 3.29 (211, q, J =7.0 Hz), 1.25 (6H1, d, J =6.7 Hz), 1. 14 (211, m),

27 1.04 (311, t, J =7.0 Hz), 0.86 (211, in).
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1 4-Bromo-3-tert-butvlphenol (Intermediate 104)

2 To a mixture of 3-tert-butyl-methoxy benzene (1.00 g, 6.09 rmnols)

3 in CC14 (20 mL), molecular sieves, and silica gel was added N-

4 bromosuccinimide (1.19 g, 6.70 mmols). This mixture was stirred at 55 °C

for 48h. The resulting mixture was cooled to room temperature, filtered to

6 remove the solids, and the filtrate diluted with EtOAc. This solution was

7 washed with H20, 10% aqueous HC1, HO0, saturated aqueous NaHCO 3 and

8 saturated aqueous NaCI before being dried (MgSO4 and concentrated under

9 reduced pressure. Column chromatography EtOAc-hexanes)

afforded 1.15 g of a 3 to 1 mixture of 1-bromo-2-tert-butyl methoxy

11 benzene and 1-bromo-2-methoxy-4-tert-butyl benzene as a colorless oil.

12 A solution of the isomeric methoxy compounds in 10 mL of CH2C12

13 was cooled to 0 OC and treated with a solution (18.5 mL) of BBr 3 in CH2zC 2

14 (4.63 g, 18.5 mmols). After 10 minutes the solution was warmed to room

temperature, stirred for lh, and then quenched with H20. The mixture was

16 extracted with EtOAc and the combined organic layers washed with

17 saturated aqueous NaCI, dried (MgSO4 and concentrated under reduced

18 pressure. The title compound was isolated, 1.17 g by column

19 chromatography EtOAc-hexanes).

'H NMR (CDCI3 6: 7.39 (1H, d, J 8.5 Hz), 6.96 (1H, d, J 2.9 Hz), 6.54

21 (1H, dd, J 2.9, 8.5 Hz), 1.46 (9H, s).

22 (4-Bromo-3-tert-butvl-phenoxv)-triisopropyl-silane (Intermediate 105)

23 To a solution of 4-bromo-3-tert-butylphenol (Intermediate 104, 1.17

24 g, 5.10 mmols) and imidazole (520.0 mg, 7.65 mmols) in 10 mL DMF was

added chloro-triisopropylsilane (1.18 g, 6.10 mmols). After stirring

26 overnight at room temperature the solution was diluted wirth HO and

27 extracted with EtOAc. The combined organic layers were washed with 
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1 and saturated aqueous NaCl before being dried (MgSO4 and concentrated

2 under reduced pressure. The title compound, 1.80 g was isolated by

3 column chromatography EtOAc-hexanes) as a colorless oil.

4 'H NMR (CDC13) 5: 7.38 (1H, d, J 8.0 Hz), 6.97 (1H, d, J 2.9 Hz), 6.56

(1H, dd, J 2.9, 8.5 Hz), 1.47 (9H, 1.29-1.24 (3H, 1.09 (18H, d, J

6 6.7 Hz).

7 Ethyl 2-tert-butvl-4-triisopropvlsilanloxy-benzoat (Intermediate 106)

8 To a solution of (4-bromo-3-tert-butyl-phenoxy)-triisopropyl-silane

9 (Intermediate 105, 1.00 g, 2.60 mmols) in 15 mL Et20 cooled to -78 °C

was added 3.6 mL of tert-butyllithium, 1.7 M in pentane (395.0 mg, 6.2

11 mmols). After stirring for 30 minutes ethyl chloroformate (607.6 mg, 5.6

12 mmols) was added. The resulting solution was warmed to room temperature

13 and quenched by the addition of saturated aqueous NH4C1. The mixture was

14 extracted with EtOAc and the combined organic layers dried (MgSO4

concentrated under reduced pressure The residue was chromatographed (2-

16 5% EtOAc-hexanes) to give 1.23 g of the title compound as a

17 colorless oil.

18 1H NMR (CDC 3 6: 7.24 (1H, d, J 8.2 Hz), 6.97 (1H, d, J 2.6 Hz), 6.69

19 (1H, dd, J 2.6, 8.2 Hz), 4.33 (2H, q, J 7.1 Hz), 1.39 (9H, 1.37 (3H, t,

J 7.1 Hz), 1.29-1.21 (3H, 1.10 (18H, d, J 6.7 Hz).

21 [4-(1-Ethoxyvinyl)-3-tert-butvl-phenoxy]-triisopropvl-silane (Intermediate

22 107)

23 Using General Procedure 1; ethyl 2-tert-butyl-4-

24 triisopropylsilanyloxy-benzoate (Intermediate 106, 1.30 g, 3.44 mmols)

and 7.2 mL of Tebbe's Reagent (1.03 g, 3.61 mmols) were reacted. The

26 reaction required 7 days at room temperature to go to completion. The

27 standard work-up afforded 1.29 g of the title compound after column



WO 02/18361 WO 0218361PCTUSOI/25S43

187

1 chromatography EtOAc-hexanes).

2 1H- NMR (CDC13 8: 7.05 (111, d, J .2 lHz), 6.94 (1H4, d, J 2.6 Hz), 6.63

3 (i14, dd, J 2.6, 8.2 Hz), 4.20 (1H, d, J 1.7 Liz), 4.08 (114, d, J =1.7 Hz),

4 3.83 (2H1, q, J 7.1 Hz), 1.37 (914, s) 1.36 (314, t, J =7.1 Hz), 1.27-1.20

(3H1, in), 1. 10 (1 8H, d, J =6.7 Hz).

6 [44(1 Et gc)2oD3tr-o:peoy-riorM-ia

7 (Intermediate 108)

8 Using General Procedure 2; 1-ethoxyvinyl)- 3 -tert-butyl-

9 phenoxy]-triisopropyl-silane (Intermediate 107, 320. 0 mng, 0.85 minols),

Et,2Zn (325.0 mg, 2.63 mmols), and C11212 (704.0 mg, 2.63 rnmols) in 

11 inL Et2O afforded 257.0 mg of the title compound as a colorless oil

12 after chromatography EtOAc hexanes).

13 'H NMR (CDCI3 8: 7.24 (114, d, J 8.5 Hz), 7.06 (114, d, J 2.6 Hz), 6.60

14 (lH, dd, J 2.6, 8.5 Hz), 3.24 (2H, q, J =7.1 Hz), 1.50 (914, 1.29-1.21

(311,m), 1. 11 (1 8H, d, J =6.7 Hz), 1.04 (31, t,J =7.1 Hz).

16 4-(1 -Ethoclopropfl)-3 -tert-butyl-phenol (Intermediate 109)

17 To a solution of I-ethoxycyclopropyl)-3 -tert-butyl-phenoxy]-

18 trilsopropyl-silane (Intermediate 108, 600.0 mg, 1.54 mmol) in 3 mL THF

19 at 0 'C was added tetrabutylammonium fluoride (802.8.0 mg, 3.07 mmols;

3 .1 mL of a 1 M solution in THE). The solution was stirred at 0 C'C for 3 0

21 minutes and then quenched by the addition of 1120. The mixture was

22 extracted with EtOAc and the combined organic layers were washed with

23 1120 and saturated aqueous NaCI before being dried (MgSO 4 and

24 concentrated under reduced pressure. The title compound (400 mg, 88%)

was isolated from the residue by column chromatography 10% EtOAc-

26 hexanes) as a colorless solid.

27 '14 NMR (CDC13 83: 7.29 (111, d, J 8.2 Hz), 7.01 (i11, d, J1 2.6 Hz), 6.57
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1 (IH, dd, J 8.2 Hz), 3.29 (2H1, q, J 7.1 Hz), 1.59 (9H1, 1.08-1.04

2 mn).

3 1-EthoxycvcloprOP~l) 3 -ter -biUyl-phenyl 1.1.1 -trifluoromethalsulfoflate

4 (Intermediate 110)

A solution of 4-(l1 ethoxycyclopropyl)-3-tert-butyl-phenoI

6 (Intermediate 109, 400.0 mg, 1.71 mmol) in 10 rnL of CHCl2 was cooled

7 to 0 'C and to it was added 

8 chioropyridine (705.0 ing, 1.79 mmol) and triethylamine (522.0 mng, 5.1

9 mmols). The resulting solution was warmned to room temperature and stirred

overnight. The reaction was quenched by the addition of H120 and the

11 mixture extracted with EtOAc and the combined organic layers were washed

12 with 10% aqueous HCI, saturated aqueous NaHCO3 1120, and saturated

13 aqueous NaCI. The solution was dried (MgS0 4 and concentrated under

14 reduced pressure. The title compound was isolated by column

chromatography EtOAc-hexanes) as a colorless oil, 542.0 mg 

16 'HUNM~R (CDC13 6: 7.48 (1H1, d, J =8.5 Hz), 7.39 (111, d, J =2.6 Hz), 7.01

17 (1 H, dd, J3 2.6, 8.5 Hz), 3.26 (2H, q, J 1 lz), 1. 52 1. 12 (2H,

18 bs), 1.08-1.04 (5H, in),

19 1 Ethoxvcvcloropyl)-3-tert-butv1-phenylethvy1]-trimethvlsiale

(Intermediate 111)

21 Using General Procedure D; 4-(l1 -ethoxycyclopropyl)-3 -tert-butyl-

22 phenyl 1,1,1 -trifluoromethansulfonate (Intermediate 110, 260.0 mg, 0.71

23 mmol) in triethylamnine (4 mL) and DMF (6 mL) was sparged with argon for

24 5 minutes. Trimethylsilylacetylene (0.70 g, 7.1 rnmols) was then added

followed by dichlorobis-(triphenylphosphine)palladium(lI) (40.0 rng, 0.06

26 mmol). The resulting reaction mixture was heated to 95 'C for 18 hours.

27 The title compound, 215.0 mg was isolated by chromatography (0 
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1 2% EtOAc hexanes) as an orange oil.

2 1HUNMVR (CDC13 8: 7.63 (1H, d, J1 1.7 Hz), 7.32 (111, d, J 7.9 Hz), 7.19

3 (1H1, dd, J 1.7, 7.9 Hz), 3.24 (2H, q, J 7.1 Hz), 1.51 (9H1, 1. 10 (211,

4 bs), 1.06-1.0t (5H1, mn), 0.25 (9H, s).

X5co 1o -(1n (Intiermnediate 112)

6 Using General Procedure E; 1-ethoxycyclopropyl)-3-tert-butyl.

7 phenylethynyl]-trimethylsilafle (Intermediate Ill, 215.0 mng, 0.69 inmol) in

8 methanol (10 mnL) was treated with potassium carbonate (80. 0 mng, 0.5 8

9 inmol) and stirred overnight at ambient temperature. The crude alkyne, 169

mg, was used directly ifi the next reaction.

11 'H NMR (CDC13 5: 7.68 (1H, d, J =1.8 Hz), 7.36 (11-1, d, J =7.9 7.23

12 (111, dd, J 1.8, 7.9 Hz), 3.26 (2H1, q, J =7.1 Hz), 3.06 (111, 1.51 (9H, s),

13 1. 11 (211, bs), 1.07-1.02 (5H, in).

14 Ethl 1-ethoxvcyclopropyl)-3 -tert-butl-phenayleth nl-b noate

(Compound 103, General Formula 2)

16 Using General Procedure F; 1 -ethoxycyclopropyl)-4-ethynyl-2-

17 tert-butylbenzene (Intermediate 112, 70.0 mng, 0.30 mmol) and ethyl-4-iodo

18 benzoate (Reagent A, 85.0 mg, 0.30 mmol) in triethylamine (5 mL) was

19 treated with copper(I)iodide (19.0 mg, 0.0 1 mmol) and sparged with argon

for 5 minutes. Dichlorobis(triphenylphosphine)-palladium(II) (70 mg. 0.0 1

21 mmol) was added and the reaction mixture was stirred overnight at room

22 temperature. Column chromatography EtOAc hexanes) afforded

23 70.0 ing of the title compound.

24 114NMIR (CDC13 5: 8.02 (211, d, J 8.8 Hz), 7.72 (111, d, J 1. 7 Hz), 7.5 9

(211, d, J =8.8 Hz), 7.40 (111, d, J1 7.9 Hz), 7.28 (111, dd, J 7.9 Hz),

26 4.39 (211, q, J 7.1 Hz), 3.28 (2H1, q, J 7.1 Hz), 1.55 (9H1, 1.40 (311, t,

27 J1 7.1 Hz), 1. 12 (2H1, bs), 1.08-1.04 (511, m).
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1 Methyl 1 ethoxygccopropyI)-3-tert-biltvi-nenleh---,nY1 hevl 

2 acetate (Compound 104, General Formula 2)

3 Using General Procedure F; 1 -(1-ethoxycyclopropy1)-4-ethyflyl- 2

4 tert-butylbenzene (Intermediate 112, 95.0 mg, 0.39 rnmol) and methyl-(4-

iodophenyl)-acetate (Reagent B, 108.0 mng, 0.39 mmol) in triethylamine (S

6 mL) was treated with copper(I)iodide (25.0 mng, 013 minol) and sparged

7 with argon for 5 minutes. Dichlorobis(triphenylPhosphifle)PalladiumII~) (91

8 mg, 0. 13 mmol) was added and the reaction mixture was stirred overnight at

9 room temperature. Column chromatography EtOAc hexanes)

afforded 100.0 mg of the title compound.

11 1H NVR (CDCl3 5: 7.70 (1H1, d, J =1.5 Hz), 7,50 (211, d, J =7.9 Hz), 7.3 8

12 (IH, d, J =7.9 Hz), 7.27 (3H, in), 3.70 (311, 3.64 (2H, 3.28 (211, q, J

13 7.1 Hz), 1.54 1.12 (211, bs), 1.08-1.03 (511, in).

14 4- I-Ethoxycvclopropyl)-3 -te,'t-butvl-phenylethynvyl]-benzoic acid

(Compound 105, General Formula 2)

16 Using General Procedure 1; a solution of ethyl 

17 ethoxycyclopropyl)-3-tert-butyl-phenylethynyl]-benzoate (Compound 103,

18 70.0 mg, 0. 18 inmol) in ethanol (3 mL) and tetrahydrofuran (3 mL) was

19 treated with INaGH (240.0 mng, 6.0 mrnols, 3.0 mL of a 2N aqueous solution)

and stirred overnight at room temperature, Work-up afforded 40 ing (62%)

21 the title compound as a pale-yellow solid.

22 '11 NM (d6-acetone) 6: 8.06 (2H1, d, J =8.7 Hz), 7.76 (111, d, J 1.8 Hz),

23 7.67 (2H,d, J =8.7 Hz),7.50(lH, d, J 7.9 Hz), 7.33 (11H, dd, J= 1.89,7.9

24 Hz), 3.2 8(2H1, q, J =7.3 Hz), 1. 54 (9H, 1. 13 (211, bs), 1. 10 (2H, mn), 1. 02

(3H, t,J =7.3Hz).

26 1-Eth-x-Ycyclopropyl)-3-tert-butyl-phenylpth iyl]-phenytj -acetic

27 acid (Compound 106, General Formula 2)
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1 Using General Procedure 1; a solution of methyl 

2 ethoxycyclopropyl)- 3 -tert-butyl-phenylethyll-phenylI acetate

3 (Compound 104, 100.0 mg, 0.26 mmol) in ethanol (4 mL) and

4 tetrahydrofaran (4 mL) was treated with NaOH (240.0 mg, 6.0 rnmols, 

rnL. of a 2N aqueous solution) and stirred at 50 'C for 4h. Work-up and

6 isolation by HPLC (Partisil I10-pac, 10% 112 0/CFI3CN) afforded 70.0 mg

7 of the title compound.

8 'H NMR (CDCl3 a: 7.73 (111, di, J 1.3 Hz), 7.53 (2H, di, J =7.9 7.41

9 d, J 7.9 Hz), 7.28 (3H, in), 3.69 (211, 3.31 (211, q, J =7.1 Hz),

1.56 (9H, 1.15 bs), 1.11-1.05 (511, in).

I11 1 -(4-Bromopheniyl)-ccopropalecarboflitrile (Intermediate 113)

12 To a 50% aqueous NaGH solution (40.0 g, wt/wt) was added benzyl

13 triethylammonium chloride (1.0 g, 4.4 mmols), 4-broinobenzonitrile (19.6 g,

14 0. 10 mol), and 1,2-dibrom-oethane (56.4 g, 0.30 mol). The mixture was

stirred overnight at room temperature and then diluted with 100 mL of 1120.

16 This mixture was extracted with EtOAc and the combined extracts were

17 washed with saturated aqueous NaHS2O3 H20, and satredauosNC

18 before being dried (MgS 04) and concentrated under reduced pressure.

19 Bulb-to-bulb distillation afforded 18. 8 g (8 of the title compound as a

colorless solid.

21 'H NMR (CDC13 a: 7.48 (211, d, J 8.6 Hz), 7.17 (2H1, d, J 8 .6 Hz), 1.75

22 (211, dci, J 5.2, 7.6 Hz), 1.39 (211, dd, J 7.6 Hz).

23 1 -(4-Bromophenvl)-cvcloiropanecarboxalic acid (Intermediate 114)

24 To a solution of KOH (6.06 g, 0. 11 mol) in 10 mL of H20 was added

40 mL of ethylene glycol and 1-(4-bromopheny1)-cyclopropanecarbonitrile

26 (Intermediate 113, 10.0 g, 0.45 mol). This solution was heated to 13 5-140

27 'C for 4h, cooled to room temperature, and then poured into a mixture of
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1 100 mL ice and 10% aqueous HC1. The resulting mixture was allowed to

2 stand overnight at 5 OC, the solid was collected by filtration and washed

3 with H20. The colorless solid was dried under reduced pressure to give

4 10.6 g of the title compound.

'H NMR (CDC13) 6: 7.43 (2H, d, J 8.5 Hz), 7.21 (2H, d, J 8.5 Hz), 1.68

6 (2H, dd, J 4.0, 7.1 Hz), 1.24 (2H, dd, J 4.0, 7.1 Hz).

7 Tert-butvl [1-(4-bromophenl)-cyclopropvl-carbamate (Intermediate 115)

8 A solution of 1-(4-bromophenyl)-cyclopropanecarboxylic acid

9 (Intermediate 114, 2.32 g, 9.62 mmols), diphenylphosphoryl azide (2.65 g,

9.62 mmols), triethylamine (973.0 mg, 9.62 mmols) in 40 mL tert-BuOH

11 (distilled from Nao) was heated to reflux for 17h. The solution was

12 concentrated under reduced pressure and the residue dissolved in EtOAc

13 and washed with 5% aqueous HC1, H20, saturated aqueous NaHCO,, and

14 saturated aqueous NaCI before being dried over MgSO 4 Concentration of

the dry solution under reduced pressure and column chromatography 

16 10% EtOAc hexanes) afforded 2.01 g of the title compound as a

17 colorless solid.

18 'H NMR (CDC13 6: 7.39 (2H, d, J 8.3 Hz), 7.08 (2H, d, J 8.3 Hz), 5.35

19 (1H, bs), 1.43 (9H, 1.26 (2H, 1.17 (2H, m).

1-(4-Bromophenyl)-cyclopropylamine (Intermediate 116)

21 To a solution of tert-butyl [1-(4-bromophenyl)-cyclopropyl]-

22 carbamate (Intermediate 115, 1.08 g, 3.40 mmols) in 20 mL MeOH and 

23 mL THF was added 20 mL of 3M aqueous HC1. The solution was warmed

24 to 35 OC for 3 hours and then stirred for 17h at 25 oC. The reaction was

quenched by adjusting the pH of the solution to 12 with 3M aqueous NaOH.

26 The mixture was extracted with Et2O and the combined organic layers were

27 washed with H20 and saturated aqueous NaCl before being dried (MgSO4
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1 and concentrated under reduced pressure. The title compound 613 mg

2 was used without further purification.

3 'H NMR (CDC3) 8: 7.43 (2H, d, J 8.3 Hz), 7.17 (2H, d, J 8.3 Hz), 1.89

4 (2H, bs), 1.07 (2H, 0.95 (2H, m).

AN-[1(4-bromophenv-ccloyprop -ropionamide (Intermediate 117)

6 To a solution of 1-(4-bromophenyl)-cyclopropylamine (Intermediate

7 116, 84 mg, 0.4 mmol) in 4 mL CH 2Cl2 at room temperature was added

8 propionyl chloride (43.0 mg, 0.47 mmol) and pyridine (56.0 mg, 0.71

9 mmol). After stirring 17 hours at room temperature the reaction was

quenched by the addition of H20 and extracted with EtOAc. The combined

11 extracts were washed with 10% aqueous HC1, saturated aqueous NaHCO3,

12 and saturated aqueous NaCl before being dried (MgSO4 and concentrated

13 under reduced pressure. The title compound 85.0 mg was isolated

14 by column chromatography (20-50% EtOAc-hexanes) as a colorless solid.

'H NMR (CDC1) 8: 7.48 (2H, d, J 8.5 Hz), 7.09 (2H, d, J 8.5 Hz), 6.40

16 (1H, 2.19 (2H, q, J 7.2 Hz), 1.18-1.24 (4H, 1.12 (3H, t, J 7.2 Hz).

17 [1-(4-Bromophenyl)-cyclopropyl]-propylamine (Intermediate 118)

18 To a solution of 1-(4-bromophenyl)-cyclopropyl]-propionamide

19 (Intermediate 117, 85.0 mg, 0.32 mmol) in THF (5 mL) at 0 °C was added

BH 3-Me2S (48.0 mg, 0.63 mmol; 0.31 mL of a 2M solution in THF). The

21 solution was heated to 55 °C for 17 hours, cooled to room temperature,

22 saturated aqueous NaHCO 3 was added and the resulting mixture was stirred

23 for 2 hours. This mixture was extracted with EtOAc and the combined

24 organic layers were washed with HzO and saturated aqueous NaCI before

being dried (MgSO 4 and concentrated under reduced pressure. The title

26 compound was isolated by column chromatography (10-30% EtOAc-

27 hexanes).
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1 'H NVR (CDC13 8: 7.42 (211, d, J =8.5 Hz), 7.19 (2H1, d, J 8. -5 Hz), 2.46

2 (2H, t, J 7.3 Hz), 1.40 (211, mn), 0.98 mn), 0.86 (5H1, m).

3Propyll-ji1 (4tfrneth iianltyflV1phe aVWCcLlo~roP l-aiine

4 (Intermediate 119)

Using General Procedure D; [1 -(4-broinopheny)-CYClopropyI]-

6 propylainine (Intermediate 118, 100.0 mng, 0.39 minol) in triethylantine (8

7 mL) was treated with copper(I)iodide (13.0 mg, 0.06 mmol) and then

8 sparged with argon for 5 mninutes. Trimethylsilyl acetylene (0.70 g, 7.1

9 minols) was then added followed by

dichlorobis(triphenylphosphine)palladiuinl(I') (48.0 mg, 0.06 minol). The

I1I resulting reaction mixture was heated to 70 'C for 5days. The title

12 compound (80.0 mg, was isolated by chromatography (0 10% EtOAc

13 hexanes) as an orange oil.

14 'H1 NMR (CDC13 5: 7.41 (211, d, J 8.5 Hz), 7.21 (211, d, J =8.5 Hz), 2.45

(211, t, J1 7.3 Hz), 1.39 (211, in), 0.98 (214, in), 0.87 (211, in), 0.84 (311, t, J

16 7.3 Hz), 0.24 (911, s).

17 [1 -(4-EthvnylphenyD-cvclopropy]-propylaiine (Intermediate 120)

18 Using General Procedure E; propyl-[ 1-(4-trimethylsilanylethynyl-

19 phenyl)-cyclopropyl]-ainine (Intermediate 119, 80.0 mg, 0.3 0 minols) in

methanol (8 mL) was treated with potassium carbonate (80.0 mng, 0.59

21 inmol) and stirred overnight at ambient temperature. The crude alkyne (58

22 mg, 100%) was used directly in the next reaction.

23 'H NMR (CDCl 3 5: 7.44 (2H1, d, J 8.5 Hz), 7.24 (211, d, J 8 .5 Hz), 3.05

24 (OH, 2.46 (211, t, J1 7.3 Hz), 1.41 (211, in), 1.00 (211, mn), 0.90 (211, in),

0.86 (311, t, J 7.3 Hz).

26 Etyl 44[4-( 1 propylainino-cvclopropy12~henylethvnyl]-benzoate

27 (Compound 107, General Formula 2)
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I Using General Procedure F; [1 -(4-ethynylphenyl)-cyclOPrOPYlV.

2 propylamine (Intermediate 120, 3 8.0 mg, 0. 19 mmol) and ethyl-4-iodo

3 benzoate (Reagent A, 5 8.0 mg, 0.21 mmol) in triethyl. amine (6 mL) was

4 treated with copper(I)iodide (8.0 mg, 0.04 mmol) and sparged with argon

for 5 minutes. Dichlorobis(triphelphosphie)paladium(III) (27 mg, 0.04

6 mmol) was added and the reaction mixture was stirred overnight at room

7 temperature. Column chromatography (5-15% EtOAc hexanes) afforded

8 40.0 mg (6 of the title compound as an orange oil.

9 1Hl NMIR (CDCI3 8.'01 (2H, d, J2= 8. 5 Hz), 7.57 (2H, d, J 8.5 Hz), 7.49

(2H, d, J =8.5 Hz), 7.28 (2H, d, J =8.5 Hz), 4.39 (2H, q, J =7.1 Hz), 2.49

11 (24,t, J7.3 Hz), 1.46 (2H4,m), 1.41 (3H, t, J 7.1 Hz), 1.01 (2H, 0.89

12 (2H1, in), 0.87 (3H1, t, J =7.3 Hz).

13 4-L.4-U -Propylamino-cyclopropyl)-phenvlethvnvl]beflzoic acid

14 (Compound 108, General Formula 2)

Using General Procedure 1i; a solution of ethyl 4-[4-(1-propylamino-

16 cyclopropyl)-phenylethynyl]-benzoate (Compound 107, 40.0 mg, 0.12

17 mrnol) in ethanol (3 mL) and tetrahydrofuran (3 mL) was treated with

18 NaCH (160.0 mg, 4.0 inmols, 2.0 mL of a 2N aqueous solution) and stirred

19 overnight at room temperature. Work-up afforded 25.0 mng of the

title compound as a solid.

21 1H4 NMR (d6-DMSO) 5: 7.97 (2H, d, J =8.5 Hz), 7.65 (211, d, J 8.5 Hz),

22 7.5 0 (2H1, d, J 8.-5 7.3 6 (211, d, J =8.5 Hz), 2.3 9 (2H1, t, J 7.3 Hz),

23 1.37 (2H, in), 1.00 (211, mn), 0.93 (211, in), 0.84 (314, t, J =7.3 Hz).

24 [1 44-Bromopheayl)-cyclopropl]-dipropalainine (Intermediate 121)

To a solution of 1-(4-bromopheny)-cyclopropylamTine (intermediate

26 116) in CH3CN HOAc (5 mL, 9: 1, v/v) and THE 3 inL at 0 'C was added

27 propionaldehyde (277.0 mng, 4.95 mmols) and NaCNBH 3 (153.0 mng, 2.47
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1 mmols). The reaction was warmed to room temperature and after 

2 quenched with H20. The p1H of the solution was adjusted to 8-9 using

3 aqueous NaGH and extracted with EtOAc, The combined extracts were

4 washed with 1120 and saturated aqueous NaCi, dried (MgSO4 and

concentrated under reduced pressure. The title compound, 190.0 mug (5 

6 was isolated by column chromatography EtOAc-hexanes).

7 'H NMR (CDCI3 6: 7.42 (2H1, d, J 8.3 Hz), 7.18 (21-1, d, J =8.3 2.39

8 (4H1, t, J =7.3 Hz), 1.62-1.40 (4H1, in), 0.96 (211, in), 0.86 (6H1, t, J =7.3

9 Hz), 0.80 (214, in).

Dipropyl-[ 1 (4-trimetihvlsilnylgethyl-pheal)-acYloropyl]-aic

I1I (Intermediate 122)

12 Using General Procedure D; [1-(4-bromophenyl)-cyclopropYl]-

13 dipropylamine (Intermediate 121, 150.0 mng, 0. 50 minol) in triethylamine

14 (5 rnL) was treated with copper(I)iodidc (10.0 mg, 0.05 inmol) and then

sparged with argon for 5 minutes. Trimethylsilyl acetylene (0.70 g, 7.1

16 mmols) was then added followed by

17 dichlorobis(triphenylphosphine)palladium-(II) (35.0 mg, 0.05 inmol). The

18 resulting reaction mixture was heated to 70 OC for 5d. The title compound

19 was isolated by chromatography (0 3% EtOAc hexanes).

111 NMIR (CDCI3 S: 7.3 5 (211, d, J 8.3 Hz), 7.24 (211, d, J 8.3 Hz), 2.3 9

21 (4H, t, J =7.3 Hz), 1.55-1.42 (411, in), 0.96 (211, in), 0.88-0.79 (814, mn), 0.25

22 (911, s).

23 [1 -(4--Ethynylphenyl)-cvclopropyll-dipropvamine (Intermediate 123)

24 Using General Procedure E; dipropyl-[ 1-(4-trimethylsilanylethynyl-

phenyl)-cyclopropyl]-amine (Intermediate 122, 45.0 mng, 0. 14 mmols) in

26 methanol (5 mL) was treated with potassium carbonate (50.0 mg, 0.37

27 inmol) and stirred overnight at ambient temperature. The crude alkyne (34
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1 Mg, 1000/) was used directly in the next reaction.

2 '1H NMNR (CDCI3 5: 7.42 (2H, d, J 8.3 Hz), 7.28 (2H, d, J 8.3 Hz),

3 2.40(4H, t, J =7.3 Hz), 1.53-1.40 (411, in), 0.96 (2H1, in), 0.90-0.79 (8H1, mn).

4 Etyl 1 dipropvamino~jcylopropy1Mhen lethny~ill-benzoate

(Compound 109, General Formula 2)

6 Using General Procedure F; [1 -(4-ethynylpheny)-cyc1opropyl]-

7 dipropylamine (intermediate 123, 34.0 mg, 0. 16 inmol) and ethyl-4-iodo

8 benzoate (Reagent A, 59.0 mng, 0.21 inmol) in triethyl amine (6 rnL) was

9 treated with copper(I)iodide (13.0 mng, 0.07 iniol) and sparged with argon

for 5 minutes. Dichlorobis(triphenylphosphine)palladiumn(II) (49 mg, 0.07

11 minol) was added and the reaction mixture was stirred overnight at room

12 temperature. Column chromatography EtOAc hexanes) afforded

13 the title compound as a yellow oil.

14 'H NMR (CDCl3 8: 8.03 (211, d, J 8.2 Hz), 7.58 (211, d, J 8.2 Hz), 7.49

(211, d, J 8.2 Hz), 7.30 (2H4, d, J 8.2 Hz), 4.39 J =7.1 Hz), 2.43

16 (4H, t, J 7.3 Hz), 1.52-1.42 (411, in), 1.41 (311, t, J 7.1 Hz), 0.99 (2H4,

17 mn), 0.88-0.83 (811, mn).

18 4-r44 1 -Dipropylamino-cvclopropyl)-phenletghvnyl]-benzoic acid

19 (Compound 110, General Formula 2)

Using General Procedure 1; a solution of ethyl 

21 dipropylainino-cyclopropy)-phenylethiynyl]-benzoate (Compound 109,

22 5 1.0 mg, 0. 13 mmol) in ethanol (3 mL) and tetrahydroftiran (3 mL) was

23 treated with NaOH (80.0 mng, 2.0 minds, 2.0 mL of a IN aqueous solution)

24 and stirred overnight at room temperature. Work-up afforded 32.0 mg

Of the title compound as a colorless solid.

26 'H NMR (d6-DMSO) 8: 7.98 (214, d, J =8.3 Hz), 7.67 (6H1, mn), 3.05-2.89

27 (411, mn), 1.98 (2H1, in), 1.72 (411, in), 1.23 (211, mn), 0.88 (611, t, J =7.3 Hz).
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1 Benzyl- [1 (4-bromoPheAy1)cloproP~l]-amine (Intermediate 124) and

2 Dibenzyl-[ 1 (4-bromophnvYDcyclopropyt]-amine (Intermediate 125)

3 A solution of 1-(4-bromophenyl)-cyclopropylamilC (Intermediate

4 116, 244.0 mg, 1. 15 rnmols) and benzyl bromide (255.0 mg, 1.50 mmols) in

4 mnL DMF was stirred at 85 'C for 6 hours, cooled to roomn temperature and

6 stirred overnight. The solution was diluted with H2,0 and the pH adjusted to

7 8-9 with aqueous NaGH. The solution was extracted with EtOAc and the

8 combined organic layers were washed with H 2 0 and saturated aqueous

9 NaCi, dried (MgSO4 and concentrated under reduced pressure. Column

chromatography (5 -10% EtOAc-Hexanes) afforded 11t0 mng (3 of the N-

11I benzyl amine.

12 'H NMR (CDC13 5: 7.48 (211,.d, J 8.4 Hz), 7.30-7.23 (7H, in), 3.68 (2H,

13 1.07 (211, in), 0.93 (2H1, mn); and 100 mg of the NN-dibenzyl

14 amine, 'H NMIR (CDCI3 8: 7.55 (2H, d, J =8.3 Hz), 7.40-7.19 (1 2H, in),

3.61 (411, 0.87 (2H, in), 0.71 (2H, in).

16 BenZvl- [1-(4-triinethy lsilanlethvny-pheL)-cvlprpl-am'n

17 (Intermediate 126)

18 Using General Procedure D; benzyl-[1-(4-bromnophenyl)-

19 cyclopropyl]-ainine (Intermediate 124, 110.0 mng, 0.36 mrnol) in

triethylamine (8 inL) was treated with copper(I)iodide (10.0 mg, 0.05 minol)

21 and then sparged with argon for 5 minutes. Trimethylsilyl acetylene (0.70 g,

22 7.1 minols) was then added followed by

23 dichlorobis(triphenylphosphine)palladiuin(II) (38.0 mng, 0.05 inmol). The

24 resulting reaction mixture was heated to 70 0C for 5d. The title compound

85 mng was isolated by chromatography (1 10% EtOAc hexanes).

26 '11 NMR (CDC13 6: 7.46 (211, d, J =8.3 Hz), 7.3 1-7.22 (711, mn), 3.67 (211,

27 1.06 (211, in), 0.94 (2H1, in), 0.26 (9H1, s).
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1 Benzyl-[Il (4-ethyvnylphenvlcC10Pr0OPYlI amifle (Intermediate 127)

2 Using General Pocedure E; benzyl-[l -(4-trirnethylsianylethyflyl-

3 phenyl)-cyclopropyll-amlifle (Intermediate 126, 85.0 mg, 0.27 mmol) in

4 methanol (5 mnL) was treated with potassium carbonate (50.0 mg, 0.37

mm 01) and stirred overnight at ambient temperature. The crude alkyne 

6 mg, 100%) was used directly in the next reaction.

7 'H NMR (CDCl 3 6: 7.49 (211, d, J =7.9 lRz), 7.32 (2H, d, J =7.9 7.23

8 (511, in), 3.68 (2H, 3.08 (1H, 1.07 (211, in), 0.95 (21H, in).

9 Etyl 1 benZylarnino-cvclopropvl)-phenylethynlyli-benzoate

(Compound 111, General Formula 2)

11 Using General Procedure F; benzyl-[1-(4-ethynylphenyl)-

12 cyclopropyl] -amine (Intermediate 127, 65.0 mng, 0.27 mmol) and ethyl-4-

13 iodo benzoate (Reagent A, 68.0 mng, 0.27 mmol) in triethyl amine (8 mL)

14 was treated with copper(I)iodide (16.0 mg, 0.08 mmol) and sparged with

argon for 5 minutes. Dichiorobis (triphenylphosphine)palladium(II) (58 mg,

16 0.08 minol) was added and the reaction mixture was stirred overnight at

17 room temperature. Column chromatography EtOAc hexanes)

18 afforded 90 mg of the title compound as an orange solid.

19 'H NMZR (CDCI3 8: 8.05 (211, d, J =8.3 Hz), 7.61 (2H1, d, J 8.3 Hz), 7.55

(21-1, d, J1 8. 1 Hz), 7.43 (2H1, d, J 8. 1 Hz), 7.3 2-7.22 (511, in), 4.40 (2H, q,

21 J =7.1 Hz), 3.72 (21H, 1.42 (2H1, t, J 7.1 Hz), 1.01 (211, mn), 0.99 (2H4,

22 mn).

23 1-Benzylamino-cyclopropyl)-phenyglehynyl]-benzoic-acid

24 (Compound 112, General Formula 2)

Using General Procedure 1; a solution of ethyl 1-benzylamnino-

26 cyclopropyl)-phenylethynyl]-benzoate (Compound 111, 75.0 mng, 0.19

27 inmol) in ethanol (4 mL) and tetrahydrofuran (4 mL) was treated with
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1 NaOH (80.0 mg, 2.0 rnmols, 2.0 ml. of a IN aqueous solution) and stirred

2 overnight at room temperature. Work-up afforded 3 5.0 mg (5 of the

3 title compound as a colorless solid.

4 'H NMiR (CD 3OD) 8: 7.93 (21-1, d, J =8.3 Hz), 7.61-7.5 1 (6H1, in), 7.32-7.23

(5H, in), 3.98 (214, 1.33(2H, mn), 1.19 (211, m).

6 Dibenzvl-[ 1 (4-trimetylSian leth n I- heyl)-pycVlopropyllain

7 (Intermediate 128)

8 Using General Procedure D; dibenzyl-[ I-(4-bromophenyl)-

9 cyclopropyl] -amine (Intermediate 125, 45.0 mng, 0. 11 inmol) in

triethylamine (8 mL) was treated with copper(I)iodide (10.0 mg, 0.05 inmol)

I1I and then sparged with argon for 5 minutes. Trimethylsilyl acetylene (0.35 g,

12 3.6 inmols) was then added followed by

13 dichlorobis(triphenylphosphine)palladiurn(II) (35.0 mg, 0.05 mmal). The

14 resulting reaction mixture was heated to 70 "C for 5d. The title compound

40 mng was isolated by chromatography (hexanes).

16 1'H NMR (CDCl 3 8: 7.52 (211, d, J 8.3 Hz), 7.36-7.24 (12H1, in), 3.60 (411,

17 0.87 (211, mn), 0.67 (2H, mn), 0.29 (9H, s).

18 Dibenzyl-[ 1-(4-ethvnvlphenvyl)-cv clopropyl]-aiiine (Intermediate 129)

19 Using General Procedure E; dibenzyl-[l1-(4-trimethylsilanylethynyl-

phenyl)-cyclopropyll-amine (Intermediate 128, 100.0 mg, 0.26 minol) in

21 methanol (5 inL) was treated with potassium carbonate (60.0 mg, 0.44

22 mmol) and stirred overnight at ambient temperature. The crude alkyne 

23 mg, 99%) was used directly in the next reaction.

24 1'H NM4R (CDCl3 6: 7.5 3 (21 1, d, J =7.9 Hz), 7.3 6 (21-1, d, J 7.9 Hz), 7.28 

7.25(1011, mn), 3.62 (4H4, 3.11 (111, 0.88 (2H, in), 0.68 (211, in).

26 Ethyl 4-[4-(l1-dibenzvamino-cyclopropyl)-phenvlethvnvl]-benzoate

27 (Compound 113, General Formula 2)
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1 Using General Procedure F; dibenzyl-[ -(4-thynYlphel)Y

2 cyclopropyl]-amine (Intermediate 129, 40.0 mg, 0. 12 mmol) and ethyl-4-

3 iodo benzoate (Reagent A, 60.0 mng, 0.22 rnmol) in triethylarnine (5 mL)

4 was treated with copper(I)iodide (8.0 mg, 0.04 mmol) and sparged with

argon for 5 minutes. Dichiorobis (triphenylphosphine)palladiuiIf) (27 mg,

6 0.04 mmol) was added and the reaction mixture was stirred overnight at

7 room temperature. Column chromatography EtOAc hexanes)

8 afforded the title compound as an oil.

9 'H NMR (CDC13 6: 8.04 (2H, d, J =8.5 Hz), 7.79 (4H1, in), 7.42 (2H, d, J

7.9 Hz), 7.29-7.17 (10H, in), 4.40 (2H1, q, J 7.1 Hz), 3.63 (414, 1.42

11 t, J =7.1 Hz), 0.88 (2H, mn), 0.73 (2H1, in).

12 4-[4-(l1 Diben~lanino-coprpyl)Yphenlethyl]-benzoic acid

13 (Compound 114, Formula 2)

14 Using General Procedure 1; a solution of ethyl 

dibenzylamino-cyclopropyl)-phenylethynyl]-benzoate (Compound 113,

16 48.0 mng, 0.-10 mmol) in ethanol (2 mL) and tetrahydrofuran (2 rnL) was

17 treated with NaGH (80.0 mg, 2.0 inmols, 2.0 rmL of a IN aqueous solution)

18 and stirred overnight at room temperature. Work-up afforded 42.0 mar

19 of the title compound as a colorless solid.

'H1 NMR (d6-DMSO0) 5: 7.98 (211, d, J 8.2 Hz), 7.67 (2H, d, J =8.2 Hz),

21 7.64 (2H1, d, J 7.9 Hz), 7.47 (211, d, J =7.9 Hz). 7.28-7.20 (1iOH, in), 3.57

22 (411, 0.84 (211, mn), 0.69 (2H, mn).

23 Benzvl-[ 1-(4-broinopheniyl)-cyglopropyl]-methylainine (Intermediate 130)

24 To a solution of benzyl-[ 1 (4-bromophenyl)-cyclopropyl11-aine

(Intermediate 124, 100.0 mng, 0.3 3 inmol) in 5 mL of acetone was added

26 K2C0 3 (91 mng, 0.66 mrnol) and iodoinethane (2.28 g, 16.1 rnamols). The

27 resulting mixture was stirred at 25 'C for 20 hours, diluted with Et2O, and
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1 washed with H120 and saturated aqueous NaCi. The solution was dried

2 (MgSO4 and concentrated under reduced pressure to give 90 mg of

3 the title compound.

4 'H NMR (CDC13 6: 7.47 (2H1, d, J 8.5 Hz), 7.29-7.18 (7H, in), 3.53 (2H,

2.07 (3H, 1.07 (2H, mn), 0.86 (2H, in).

6 B enzyl-[ 1-(4-trimethylsilanylethvnvl-phenfl)-cyclopropvl]-methvylamine

7 (Intermediate 131)

8 Using General Procedure D; benzyl-[1-(4-bromophenyl)-

9 cyclopropyl]-inethylainine (Intermediate 130, 90.0 mg, 0.28 mmol) in

triethylamine (8 rnL) was treated with copper(I)iodide (6.0 mng, 0.03 mi-nol)

I1I and then sparged with argon for 5 minutes. Trimethylsilyl acetylene (0.70 g,

12 7.1 minols) was then added followed by

13 dichlorobis(triphenylphosphine)palladium(1) (20.0 mg, 0.03 minol). The

14 resulting reaction mixture was heated to 70 'C for 5 days. The title

compound 80 mng was isolated by chromatography EtOAc-

16 hexanes).

17 'H M4R (CDCl 3 6: 7.46 (2H1, d, J 8.2 Hz), 7.32-7.18 (7H1, in), 3.52 (211,

18 2.06 (311 1.06 (2H, mn), 0.87(2H1, in), 0.26 (9H, s).

19 Benzyl-[ 1-(4-ethynlphenl)-cvyclopropyl]-inethylamine (Intermediate

132)

21 Using General Procedure E; benzyl-[ 1-(4-trimethylsilanylethynyl-

22 phenyl)-cyclopropyl]-methylamine (Intermediate 131, 80.0 mng, 0.24 inmol)

23 in methanol (5 inL) was treated with potassium carbonate (80.0 ing, 0.59

24 iniol) and stirred overnight at ambient temperature. The crude alkyne 

mng, 99%) was used directly in the next reaction.

26 1'H NMR (CDCl3 8: 7.49 (2H1, d, J =8.2 Hz), 7.33-7.21 (7H1, mn), 3.55 (211,

27 3.08 (111, 2.08 (3H1, 1.07 (211, in), 0.89 (2H, in).
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1 Et 4-14- 1- ben 1-methylamino)-c ol rop1 -phenyleth n yl -benzoate

2 (Compound 115, General Formula 2)

3 Using General Procedure F; benzy1-[1-(4-ethyny~phenyl)-

4 cyclopropyll-methylamnine (Intermediate 132, 70.0 mng, 0.28 mmol) and

ethyl-4-iodo benzoate (Reagent A, 77.0 mg, 0.28 rnmol) in triethylarnine 

6 mnL) was treated with copper(I)iodide (18.0 mg, 0. 10 mmol) and sparged

7 with argon for 5 minutes. Dichiorobis (triphenylphosphine)palladium(1I)

8 (6 5 mg, 0. 10 mmol) was added and the reaction mixture was stirred

9 overnight at room temperature. Column chromatography EtOAc 

hexanes) afforded 86 mg of the title compound as an oil.

11I 'H NMIR (CDC13 6: 8.03 (2H, d, J 8.5 Hz), 7.59 (2H4, d, J 8.5 Hz), 7.53

12 (2H, d, J 8.2 Hz), 7.36 (2H, d, J 8.2 Hz), 7.25 (511, in), 4.39 (2f1, q, J=

13 7.1 Hz), 3.57 (2H, 2.10 (3H, 1.41 (3H, t, J 7.1 Hz), 1. 10 (2H1, n),

14 0.92 (2H, m).

4- [4-(l1-Benzylinethylamino-cvclopropvl)-phenvlethynvl]-benzoic acid

16 (Compound 116, General Formula 2)

17 Using General Procedure I; a solution of ethyl 4-{4-[1-(benzyl-

18 methylamino)-cyclopropyl]-phenylethynyl}-benzoate (Compound 115, 65.0

19 mg, 0. 16 inmol) in ethanol (3 mL) and tetrahydrofuran (3 mL) was treated

with NaGH (80.0 mng, 2.0 utmols, 2.0 mL of a IN aqueous solution) and

21 stirred overnight at room temperature. Work-up afforded 45.0 mg of

22 the title compound as a solid.

23 'H1 NMIR (d6-DMSO) 5: 7.96 (211, d, J =8.3 Hz), 7.66 (2H, d, J =8.3 Hz),

24 7.58 (211. d, J 8.2 Hz), 7.42 (2H1, d, J =8.2 Hz), 7.29-7.18 (5H, mn), 3.52

(211, 2.00 (311, 1.02 (2H, in), 0. 87 (2H, mn).

26 (4-Broino-2-methyl-phenvyl)-rnethanol (Intermediate 133)

27 A solution of methyl 4-bromo-2-methyl-benzoate (1.05 g, 4.58
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1 mmols) in 10 mL of Et20 was cooled to 0 OC and treated with LiAlH4

2 (177.0 mg, 4.58 mmols), stirred for 3 hours, and then carefully quenched

3 with H20. The mixture was extracted with Et20 and the combined organic

4 layers were washed with H20 and saturated aqueous NaC1, dried (MgSO 4

and concentrated under reduced pressure. The title compound, 830.0 mg

6 was isolated by column chromatography (10-30% EtOAc-hexanes)

7 as a colorless oil.

8 'H NMR (CDC13) 8: 7.30 (2H, 7.18 (IH, d, J 8.8 Hz), 4.57 (21, d, J 

9 5.5 Hz), 2.27 (3H, 2.13 (1H, t, J 5.5 Hz).

(4-Bromo-2-methyl-benzyloxy)-trimethylsilane (Intermediate 134)

11 To a solution of (4-bromo-2-methyl-phenyl)-methanol (Intermediate

12 133, 500.0 mg, 2.48 mmols), in 10 mL THF was added triethylamine (374.0

13 mg, 3.70 mmols) and chlorotrimethylsilane (297.0 mg, 2.70 mmols). The

14 resulting solution was stirred for 17 hours at 25 °C and then treated with

H20 and extracted with Et2O. The combined organic layers were washed

16 with H20, 10% aqueous HC1, saturated NaHCO3, and saturated NaCl before

17 being dried (MgSO4 and concentrated under reduced pressure. The title

18 compound, 550.0 mg was isolated by column chromatography 

19 EtOAc-hexanes) as a colorless oil.

'H NMR (CDCl1) 5: 7.35-7.28 (3H, 4.64 (2H, 2.29 (3H, 0.20 (9H,

21 s).

22 2-Methyl-4-trimethylsilanylethynyl-l-trimethylsilanyloxvmethyl-benzene

23 (Intermediate 135)

24 Using General Procedure D; (4-bromo-2-methyl-benzyloxy)-

trimethylsilane (Intermediate 134, 550.0 mg, 2.01 mmol) in triethylamine

26 (8 mL) was treated with copper(I)iodide (38.0 mg, 0.20 mmol) and then

27 sparged with argon for 5 minutes. Trimethylsilyl acetylene (1.05 g, 10.6



WO 02/18361 WO 0218361PCT/USOI/25413

205

1 mmnols) was then added followed by

2 dichlorobis(triphenylphosphine)palladium(II) (142.0 mg, 0.20 rnmol). The

3 resulting reaction mixture was heated to 70 'C for 5 days. The title

4 compound (380.0 mg, 65%) was isolated by chromatography (0 2% EtOAc

hexanes) as an orange oil.

6 'H NMR (CDCl 3 8: 7.31 (3H, in), 4.64 (2H, 2.24 (3H, 0.24 (9H4, s),

7 0. 15(9H1,s).

8 (4--Ethvnyl-2-methvl-phenyl)-inethanol (Intermediate 136)

9 Using General Procedure E; 2-methyl-4-trirnethylsilanylethynyl- 1 

trimethylsilananyloxymethyl-benzene (Intermediate 135, 3 80. 0 mg, 1.3 0

11 mmols) in methanol (10 mL) was treated with potassium carbonate (180.0

12 mg, 1.3 minol) and stirred overnight at ambient temperature. The crude

13 alkyne was purified by column chromatography (5-20% EtOAc-hexanes) to

14 give 100.0 mg of the title compound.

'H NMIR (CDC13 8: 7.06 (311, in), 4.42 d, J 5.2 Hlz), 2.81 s),

16 2.05 (314, 1.59 (1H, t, J 5.2 Hz).

17 Ethyl 4-(4-hydro-vinethyl-3 -methyl-phenylethvnl)-benzoate (Compound

18 117, General Formula 6)

19 Using General Procedure F; (4-ethynyl-2-inethyl-phenyl)-methanol

(Intermediate 136, 100.0 mg, 0.44 iniol) and ethyl-4-iodo, benzoate

21 (Reagent A, 125.0 mng, 0.45 minol) in triethyl amnine (4 mL) was treated

22 with copper(I)iodide (29 mg, 0. 15 inmol) and sparged with argon for 

23 minutes. Dichlorobis~triphenylphosphine)palladiuin(II) (102 mg, 0.15

24 iniol) was added and the reaction mixture was stirred overnight at room

temperature. Column chromatography (20-40% EtOAc hexanes) afforded

26 130.0 mng of the title compound as an orange solid.

27 'H4 NIMR (CDC13 5: 7.98 (211, d, J 8.2 Hz), 7.56 (211, d, J 8.2 Hz), 7.36
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1 (3H, 4.65 (2H, 4.36 (2H, q, J 7.1 Hz), 2.40 (1H, 2.30 (3H, s),

2 1.39 (3H, t, J 7.1 Hz).

3 Ethyl 4-(4-bromomethyl-3-methyl-phenylethvnyl)-benzoate (Intermediate

4 137)

A solution of ethyl 4-(4-hydroxymethyl-3-methyl-phenylethynyl)-

6 benzoate (Compound 117, 130.0 mg, 0.44 mmol) and triphenylphosphine

7 (150.0 mg, 0.57 mmol) in 5 mL CH 2C12 was cooled to 0 °C and N-

8 bromosuccinimide (101.0 mg, 0.57 mmol) was added in 5 portions over 

9 minutes. The solution was warmed to 25 °C and stirred for 17 hours. The

reaction was quenched by the addition of dilute aqueous NaHCO 3 The

11 resulting mixture was extracted with Et2O and the combined organic layers

12 were washed with H2 0 and saturated aqueous NaCl before being dried

13 (Na2SO4 and concentrated under reduced pressure. The title compound,

14 120.0 mg was isolated by column chromatography EtOAc-

hexanes) as a colorless solid.

16 'H NMR (CDC13) 6: 8.01 (2H, d, J 8.1 Hz), 7.56 (2H, d, J 8.1 Hz), 7.32

17 (3H, 4.48 (2H, 4.38 (2H, q, J 7.1 Hz), 2.40 (3H, 1.39 (3H, t, J=

18 7.1 Hz).

19 Ethyl 4-(4-imidazol-1-yl-methyl-3-methvl-phenylethvnvyl)-benzoate

(Compound 118, General Formula 6)

21 A solution ofimidazole (30.0 mg, 0.44 mmol) in 2 mL DMF was

22 treated with NaH (11.0 mg, 0.44 mmol) and heated to 90 After lh a

23 solution of ethyl 4-(4-bromomethyl-3-methyl-phenylethynyl)-benzoate

24 (Intermediate 137, 120.0 mg, 0.34 mmol) in 2 mL DMF was added and

stirring at 90 °C continued for 1 hour. The solution was cooled to room

26 temperature and concentrated under reduced pressure. The title compound,

27 90.0 mg was isolated by column chromatography (20-100% EtOAc-
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1 hexanes) as a colorless solid.

2 'H NMR (CDCl 3 8: 8.02 (2H, d, J 8.5 Hz), 7.57 (2H, d, J 8.5 Hz), 7.51

3 (1H, 7.40 (1H, 7.36 (1H, dd, J= 1.2, 7.9 Hz), 7.10 (1H, 6.93 (1H,

4 d, J 7.9 Hz), 6.88 (1H, t, J 1.7 Hz), 5.12 (2H, 4.38 (2H, q, J 7.1

Hz), 2.27 (3H, 1.40 (3H, t, J 7.1 Hz).

6 4-(4-Imidazol- 1-yl-methyl-3-methyl-phenvlethynyl)-benzoic acid

7 (Compound 119, General Formula 6)

8 Using General Procedure I; a solution of ethyl 4-(4-imidazol-1-

9 ylmethyl-3-methyl-phenylethynyl)-benzoate (Compound 118, 82.0 mg,

0.24 mmol) in ethanol (3 mL) and tetrahydrofuran (3 mL) was treated with

11 NaOH (120.0 mg, 3.0 mmols, 3.0 mL of a IN aqueous solution) and stirred

12 overnight at room temperature. Work-up afforded 51.0 mg of the

13 title compound as a solid.

14 'H NMR (d6-DMSO) 8: 9.20 (1H, 7.97 (2H, d, J 8.2 Hz), 7.73 (2H, m),

7.65 (2H, d, J 8.2 Hz), 7.52 (1H, 7.46 (1H, d, J 7.9 Hz), 7.13 (1H, d,

16 J 7.9 Hz), 5.50 (2H, 2.32 (3H, s).

17 4-Bromo-l-bromomethyl-2-methyl-benzene (Intermediate 138)

18 A solution of (4-bromo-2-methyl-phenyl)-methanol (Intermediate

19 133, 319.0 mg, 1.58 mmol) and triphenylphosphine (466.0 mg, 1.74 mmol)

in 5 mL CH 2CI2 was cooled to 0 °C and N-bromosuccinimide (309.0 mg,

21 1.74 mmol) was added in 5 portions over 20 minutes. The solution was

22 warmed to 25 °C and stirred for 17 hours. The reaction was quenched by

23 the addition of dilute aqueous NaHCO 3 The resulting mixture was

24 extracted with Et20 and the combined organic layers were washed with H20

and saturated aqueous NaCI before being dried (Na2SO 4 and concentrated

26 under reduced pressure. The title compound, 350.0 mg was isolated

27 by column chromatography EtOAc-hexanes) as a colorless oil.
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1 'H NMVR (CDC13 8: 7.32 (LH, d, J 2.0 Hz), 7.29 (1H, dd, J 2.0, 7.9 Hz),

2 7.15 (1H4, d, J 7.9 Hz), 4.43 (2H, 2.37 (3H, s).

3 1 -(4-Bromo-2-methyl-benzyl)- 1H-irnidazole (Intermediate 139)

4 A solution of imidazole (58.0 mng, 0.86 mmol) in 3 rnL DMF was

treated with NaH (20.0 mg, 0.86 mmol) and heated to 90 After lh a

6 solution of 4-bromo-l1-bromomethyl-2-methyl-benzene (Intermediate 138,

7 190.0 mg, 0.72 mmol) in 3 mL DWi was added and stirring at 90 'C

8 continued for ihour. The solution was cooled to room temperature and

9 concentrated under reduced pressure. The title compound, 160.0 mg (88%)

was isolated by column chromatography MeOH-EtOAc) as a colorless

11 solid.

12 'H NIR (CDCI3 6: 7.46 (lH, 7.34 (1H, dd, J =1.8 Hz), 7.30 (IH, dd, J

13 8.2 Hz), 7.08 (IH, t, J 1.2 Hz), 6.83 (lH, t, J 1.2 Hz), 6.80 (1H, d,

14 J =8.2 Hz), 5.03 (2H1, 2.23 (311, s).

1 -(2-Methyl-4-trimethylsilanylethynv1-ben~yl)- 1H-imidazole (Intermediate

16 140)

17 Using General Procedure D; 1 -(4-bromo-2-methyl-benzyl)- 1 H-

18 imidazole (Intermediate 139, 160.0 mg, 0.64 mmol) in triethylamine (8

19 mL) was treated with copper(I)iodide (12.0 mg, 0.07 mmol) and then

sparged with argon for 5 minutes. Trimethylsilyl acetylene (0.70 g, 0.71

21 mmols) was then added followed by

22 dichlorobis(triphenylphosphine)palladium(II) (45.0 mg, 0.07 rnmol). The

23 resulting reaction mixture was heated to 70 'C for 5 days. The title

24 compound (140.0 mg, 82%) was isolated by chromatography MeOH-

EtOAc as an orange oil.

26 'H NMR (CDCl 3 5: 7.53 (lH, 7.38 (1H, 7.34 d, J =8.0 Hz),

27 7.15 (1H, 6.94 (1H, 6.91 (1H, d, J 8.0 Hz), 5.14 (2H, 2.29 (3H,
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1 0.31 (9H, s).

2 1 -(4-Ethynyl-2-methyl-benzyl)- 1H-imidazole (Intermediate 141)

3 Using General Procedure E; 1.{-rn-ethyl-4-trimethylsilanylethynyl-

4 benzyl)- 1H-imidazole (Intermediate 140, 140.0 mg, 0.53 mmols) in

methanol (5 mL) was treated with potassium carbonate (100.0 mg, 0.72

6 mmol) and stirred overnight at ambient temperature. The crude alkyne (105

7 mg, 100%) was used directly in the next reaction.

8 'H NMIR (CDCl 3 8: 7.49 (IH, 7.3 5 (1 H, 7.3 1 (111, dd, J 7.9

9 Hz), 7. 10 (111, 6.69 (1H1, d, J =7.9 Hz), 6.85 (1H, t, J =1.2 Hz), 5.14

(211, 3.08 (11-1, 2.26 (311, s).

11 Metl [4-(4-imidazol- 1 -yl-mgthvl-3 -megthyl-phenyletyl)-pheniyll -acetate

12 (Compound 120, General Formula 6)

13 Using General Procedure F; 1 -(4-ethynyl-2-methyl-benzyl)- 1H-

14 imidazole (Intermediate 141, 101.0 mg, 0.53 rnmol) and methyl-(4-

iodophenyl)-acetate (Reagent B, 145.0 mg, 0.53 mmol) in triethylamine 

16 mL) was treated with copper(I)iodide (34.0 mg, 0. 18 inmol) and sparged

17 with argon for 5 minutes. Dichlorobis(triphenylphosphine)palladium(JI)

18 (124 mg, 0. 18 mmol) was added and the reaction mixture was stirred

19 overnight at room temperature. Column chromatography MeGH-

EtOAc) afforded 45.0 mg of the title compound as an orange oil.

21 'H NN/R (CDCl 3 8: 7.47 (3H1, in), 7.3 5 (3H, in), 7.27 (3H1, in), 6.91 (11H, d,

22 J 7.3 Hz), 5.11 (2H1, 3.70 (3H1, 3.64 (211, 2.26 (311, s).

23 [4-(4-Imidazol- 1-yl-metl-3 -inetyl-phMnyLeh3nyl)-phenvl] -acetic acid

24 (Compound 121, General Formula 6)

Using General Procedure I; a solution of methyl [4-(4-imidazol- 1 

26 ylinethyl-3 -methyl-phenylethynyl)-phienyl] -acetate (Compound 120, 45.0

27 mg, 0. 13 minol) in ethanol (2 mL) and tetrahydrofitran (2 inL) was treated
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1 with NaOH (80.0 mg, 2.0 mmols, 2.0 mL of a IN aqueous solution) and

2 stirred overnight at room temperature. Work-up afforded 30.0 mg of

3 the title compound as a pale-orange solid.

4 'H NMR (d4-MeOH) 5: 8.97 (1H, 7.60 (2H, d J 8.8 Hz), 7.47 (3H, m),

7.41 (1H, d, J 7.9 Hz), 7.30 (2H, d, J 7.9 Hz), 7.23 (1H, d, J 7.9 Hz),

6 5.51 (2H, 3.64 (2H, 2.33 (3H, s).

7 1-Isopropyl-3-methoxy-benzene (Intermediate 142)

8 To a solution of 3-isopropyl-phenol (5.00 g, 36.2 mmols) in 50 mL of

9 acetone was added K2C0 3 (7.50 g, 54.3 mmols) and iodomethane (10.3 g,

72.5 mmols). The resulting solution was heated to 50 OC and stirred for 18

11 hours, cooled to room temperature, and concentrated under reduced

12 pressure. The residual oil was dissolved in Et2O and washed with 

13 saturated aqueous NaHC03, and saturated aqueous NaCI before being dried

14 (MgSO 4 and concentrated under reduced pressure. The crude methyl ether

was used without further purification.

16 'H NMR (CDC13) 6: 7.22 (1H, t, J= 8.1 Hz), 6.84-6.72 (3H, 3.81 (3H,

17 2.88 (1H, septet, J 7.0 Hz), 1.25 (6H, d, J 7.0 Hz).

18 1-Bromo-2-isopropyl-4-methoxy-benzene (Intermediate 143)

19 A mixture of 1-isopropyl-3-methoxy-benzene (Intermediate 142,

3.50 g, 23.3 mmols), molecular sieves, and silica gel in 150 mL CC14 was

21 treated with N-bromosuccinimide (4.98 g, 28.0 mmols) at 35 °C for 18

22 hours. An additional portion of N-bromosuccinimide (830.0 mg, 4.46

23 mmols) was added and stirring continued for 6 hours. The mixture was

24 cooled to room temperature, H20 was added, and the mixture was filtered to

remove the solids. The mixture was extracted with E20 and the combined

26 organic layers were washed with 10% aqueous HC1, H20, saturated aqueous

27 NaHCO3 and saturated NaCl before being dried (MgSO 4 and concentrated
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1 under reduced pressure. Column chromatography EtOAc-hexanes)

2 afforded 4.34 g of the title compound as a pale-yellow oil.

3 'H NMR (CDC1,) 6: 7.41 (lH, d, J 8.8 Hz), 6.82 (1H, d, J 2.6 Hz), 6.61

4 (1H, dd, J 2.6, 8.8 Hz), 3.79 (3H, 3.31 (1H, septet, J 6.7 Hz), 1.23

(6H, d, J 6.7 Hz).

6 4-Bromo-3-isopropyl-phenol (Intermediate 144)

7 To a solution of 1-bromo-2-isopropyl-4-methoxy-benzene

8 (Intermediate 143, 2.20 g, 9.60 mmols) in 50 mL CH 2Cl2 at -78 °C was

9 added BBr 3 (4.81 g, 19.2 mmols; 19.2 mL of a 1M solution in CH2C12

After stirring for 3 hours at -78 °C the solution was warmed to 0 oC for 3

11 hours and then at 25 °C for 1 hour before being quenched with H20. The

12 mixture was diluted with Et2O and washed with H20 and saturated aqueous

13 NaCI, dried (Na2SO 4 and concentrated under reduced pressure. Column

14 chromatography (2.5-10% EtOAc-hexanes) afforded the title compound as a

colorless oil.

16 'H NMR (CDC 3 8: 7.38 (1H, d, J 8.5 Hz), 6.79 (1H, d, J 2.9 Hz), 6.57

17 (1H, dd, J 2.9, 8.5 Hz), 3.31 (1H, septet, J= 7.0 Hz), 1.22 (6H, d, J= 

18 Hz).

19 (4-Bromo-3-isopropyl-phenoxy)-tert-butl-dimethyl-silane (Intermediate

145)

21 A solution of 4-bromo-3-isopropyl-phenol (Intermediate 144, 1.13

22 g, 5.25 mmols), chloro-tert-butyl-dimethylsilane (0.95 g, 6.30 mmols), and

23 imidazole (428.0 mg, 6.3 mmols) in 10 mL DMF was stirred at 25 'C for 3

24 hours. The solution was diluted with H20 and extracted with Et20 and the

combined organic layers were washed with H20, saturated aqueous NaC1,

26 and dried (MgSO4 before being concentrated under reduced pressure.

27 Column chromatography EtOAc-hexanes) afforded 1.50 g of
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1 the title compound as a colorless oil.

2 'H NMR (CDC1) 8: 7.32 (1H, d, J 8.8 Hz), 6.73 (1H, d, J 3.0 Hz), 6.52

3 (1H, dd, J 3.0, 8.8 Hz), 3.26 (1H, septet, J 6.7 Hz), 1.19 (6H, d, J 6.7

4 Hz), 0.96 (9H, 0.17 (6H, s).

4-(Tert-butyl-dimethyl-silanyloxy)-2-isopropyl-benzaldehyde

6 (Intermediate 146)

7 A solution of (4-bromo-3-isopropyl-phenoxy)-tert-butyl-dimethyl-

8 silane (Intermediate 145, 1.03 g, 3.13 mmols) in 25 mL E0O was cooled to

9 -78 OC and treated with tert-butyllithium (401.0 mg, 6.26 mmols; 3.7 mL of

a 1.7M solution in pentane). After 30 minutes the reaction was quenched

11 with DMF (913.0 mg, 12.5 mmols) and wanned to room temperature. The

12 solution was diluted with H20, extracted with Et20 and the combined

13 organic layers washed with H20 and saturated aqueous NaCI before being

14 dried (MgSO 4 and concentrated under reduced pressure. Column

chromatography EtOAc-hexanes) afforded 480.0 mg of the title

16 compound as a colorless oil.

17 H NMR (CDC1) 8: 10.19 (1H, 7.72 (lH, d, J 8.5 Hz), 6.85 (1H, d, J

18 2.3 Hz), 6.77 (1H, dd, J= 2.3, 8.5 Hz), 3.97 (1H, septet, J 6.7 Hz), 1.27

19 (6H, d, J 6.7 Hz), 1.00 (9H, 0.25 (6H, s).

4-Hydroxy-2-isopropyl-benzaldehyde (Intermediate 147)

21 To a solution of 4-(tert-butyl-dimethyl-silanyloxy)-2-isopropyl-

22 benzaldehyde (Intermediate 146, 880.0 mg, 3.17 mmols) in 6 mL THF at 0

23 °C was added tetrabutylammonium fluoride (1.66 g, 6.33 mmols; 6.3 mL of

24 a 1M solution in THF). The pale-yellow solution was stirred for 30 minutes

and quenched by the addition of ice cold H20. The mixture was extracted

26 with Et2O and the combined organic layers were washed with HzO and

27 saturated aqueous NaCI before being dried (Na2SO 4 and concentrated under
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1 reduced pressure. Column chromatography (20% EtOAc-hexanes) afforded

2 500.0 mg of the title compound as a colorless solid.

3 'HNMR (CDC1) 8: 10.15 (1H, 7.79 (1H, d, J 8.5 Hz), 6.95 (1H, d, J 

4 2.3 Hz), 6.86 (1H, dd, J 2.3, 8.5 Hz), 3.96 (1H, septet, J 6.7 Hz), 1.29

(6H, d, J 6.7 Hz).

6 4-Formyl-3-isopropyl-phenyl 1.1.1 -trifluoro-methansulfonate

7 (Intermediate 148)

8 A solution of 4-hydroxy-2-isopropyl-benzaldehyde (Intermediate

9 147, 300.0 mg, 1.83 mmol) in 10 mL of CH2C12 was cooled to 0 oC and to it

was added 

11 (754.0 mg, 1.92 mmol) and triethylamine (592.0 mg, 5.85 mmols). The

12 resulting solution was warmed to room temperature and stirred for 

13 hours. The reaction was quenched by the addition of H20 and the mixture

14 extracted with EtOAc and the combined organic layers were washed with

10% aqueous HC1, saturated aqueous NaHCO 3 H20, and saturated aqueous

16 NaCI. The solution was dried (MgSO4 and concentrated under reduced

17 pressure. The title compound was isolated by column chromatography 

18 10% EtOAc-hexanes) as a colorless oil, 470.0 mg 

19 'H NMR (CDC 3 6: 10.37 (1H, 7.94 (1H, d, J 8.5 Hz), 7.33 (1H, d, J=

2.3 Hz), 7.26 (1H, dd, J 2.3, 8.5 Hz), 4.00 (1H, septet, J 6.7 Hz), 1.33

21 (6H, d, J 6.7 Hz),

22 4-Hydroxvmethyl-3-isopropyl-phenvl 1,1,1-trifluoro-methansulfonate

23 (Intermediate 149)

24 To a solution of 4-formyl-3-isopropyl-phenyl 1,1,1 -trifluoro-

methansulfonate (Intermediate 148, 540.0 mg, 1.82 mmols) in 7 mL

26 MeOH at 0 °C was added NaBH 4 (72.0 mg, 1.91 mmols). After stirring 2

27 hours at 0 oC the reaction was carefully quenched with H,O and extracted
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1 with Bt2O. The combined organic layers were washed with H-20 and

2 saturated aqueous NaCI, dried (MgSO4 and concetrated under reduced

3 pressure. The title compound was isolated by column chromatography 

4 10% EtOAc-hexanes) as a colorless oil, 355.0 mng 

'H NMR (CDCI3 5: 7.45 (1H1, d, J 8.5 Hz), 7.17 (1lH, d, J =2.7 Hz), 7.08

6 (1H, dd, J 2.7, 8.5 Hz), 4.74 (2H4, d, J =5.3 Hz), 3.21 (1H, septet, J 

7 Hz), 2.12 (I11, t, J 5.3 Hz), 1.24 d, J 7.0 Hz).

84-(Tert-buy~l-dimethvl-silanyloxvmeth l-3-isopropv-phenvl 1,1,1 

9 trifluoro-methansulfonate (Intermediate 150)

A solution of 4-hydroxymethyl-3 -isopropyl-phenyl 1, 1, 1 -trifluoro-

11I methansutfonate (Intermediate 149, 760.0 mg, 2.55 inmols), chloro-tert-

12 butyl-dimethylsilane (470.0 mg, 3.18 mmols), and imidazole (225.0 mg,

13 3.25 mrnols) in 6 mL. DMF was stirred at 25 'C for 17 hours. The solution

14 was diluted with H20 and extracted with Et,0 and the combined organic

layers were washed with 10% aqueous HC1, saturated aqueous NaHCO3

16 H120, and saturated aqueous INaCi, and dried (MgSO 4 before being

17 concentrated under reduced pressure. Column chromatography 

18 EtOAc-hexanes) afforded 970.0 mg of the title compound as a

19 colorless oil.

'H NMR (CDCl 3 5: 7.49 d, J 8.5 Hz), 7.10 (11H, d, J 2.3 Hz), 7.06

21 (1H1, dd, J 2.3, 8.5 Hz), 4.75 (2H, 3. 10 (11H, septet, J =6.7 Hz), 1.21

22 (611, d, J 6.7 Hz), 0.93 (9H1, 0.10 (611, s).

23 1 -(Tert-butl-dimethvl-silanyloxvymethyl)-2-isopropyl--

24 trimethylsilanylehynvl-benzene (Intermediate 151)

To a solution of 4-(tert-butyl-dimethyl-silanyloxymethyl)-3-

26 isopropyl-phenyl 1,1, 1-trifluoro-methansulfonate (Intermediate 150, 970.0

27 mng, 2.35 mmols) in triethylamine (2 mL) and 6 mL. DMIF was sparged with
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1 argon for 15 minutes. Trimethylsilyl acetylene (1.00 g, 10.6 rnmols) was

2 then added followed by dichlorobis(triphenylphosphine)palladium(II) (66.0

3 mg, 0.09 mmol). The resulting reaction mixture was heated to 95 'C for 

4 hours. The solution was cooled to room temperature and concentrated under

reduced pressure. The title compound (200.0 mg, 78%) was isolated by

6 chromatography (0-25% EtOAc-hexanes) as an orange oil.

7 '11NMR (CDC1,) 8: 7.37-7.25 (3H, in), 4.75 (211, 3.08 (1H, septet, J=

8 7.0 Hz), 1.21 (6H, d, J =7.0 Hz), 0.92 (9H, 0.25 (9H, 0.09 (6H1, s).
9 Tert-butyl-(4-eth-nv-2-isop~ropvl-benzyloxy)-dimethy-silane

(Intermediate 152)

11 Using General Procedure E; 1 (tert-butyl-dimethyl-

12 silanyloxymethyl)-2-isopropyl-4-trimethylsilanylethynyl-benzene

13 (Intermediate 151, 850.0 mug, 2.36 inmols) in methanol (25 mL) was

14 treated with potassium carbonate (250.0 mng, 1.81 minols) and stirred

overnight at ambient temperature. The crude alkyne (650 mng, 95%) was

16 used directly in the next reaction.

17 'H NMVR (CDCl3 8: 7.41-7.25 (3H, in), 4.77 (2H, 3.07 (1H, septet, J

18 7.0 Hz), 3.05 (lH, 1.22 (6H, d, J 7.0 Hz), 0.94 (9H, 0. 11 (6H, s).

19 Ethyl 4-r4-(tert-btad-dimethyl-silany4oxymetyl)-3 -isopropyI-

phenvylethvnyl]-benzoate (Intermediate 153)

21 Using General procedure F; tert-butyl-(4-ethynyl-2-isopropyl-

22 benzyloxy)-dimethyl-silane (Intermediate 152, 300.0 mng, 1.04 minols) and

23 ethyl-4-iodo benzoate (Reagent A, 287.0 mng, 1.04 inmols) in triethylamnine

24 (8inL) was treated with copper(1)iodide (50.0 mng, 0.26 minol) and sparged

with argon for 5 minutes. Dichlorobis~triphenylphosphine)palladium(II)

26 (182 mg, 0.26 mrnol) was added and the reaction mixture was stirred

27 overnight at room temperature. Column chromatography EtOAc 
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1 hexanes) afforded 3 10.0 mg of the title compound as an orange solid.

2 

3 'H NMR (CDC13 3: 8.03 (2H, d, J =8.5 Hz), 7.60 (2H, d, J =8.5 Hz), 7.48-

4 7.37 (3H1, in), 4.80 (2H, 4.39 (2H, q, J =7.1 Hz), 3.14 (1H4, septet, J =6.8

Hz), 1.40 (311, t, J =7.1 Hz), 1.27 (6H, d, J =6.8 Hz), 0.96 (911, 0.12

6 (6H, s).

7 Methyl N-[4-(tert-butVl-dimetl-silaniyloxvmethvl)-3 -isop~ropyl-

8 phenvylethynyl]-phenyl I}-acetate (Intermediate 154)

9 Using General Procedure F; terd-butyl-(4-ethynyl-2-isopropyl-

benzyloxy)-dimethyl-silane (Intermediate 152, 3 55.0 mg, 1.26 mmols) and

11 methyl-(4-iodophenyl)-acetate (Reagent B, 349.0 mg, 1.26 mmols) in

12 triethylarnine (8 rnL) was treated with copper(I)iodide (60.0 mug, 0.32 mmol)

13 and sparged with argon for 5 minutes.

14 Dichlorobis(triphenylphosphine)palladiun(II) (222 mg, 0.32 mmol) was

added and the reaction mixture was stirred overnight at room temperature.

16 Column chromatography EtOAc-hexanes) afforded 288.0 mg (66%)

17 of the title compound as an orange oil.

18 'H NMR (CDC13 3: 7.49 (211, d, J =8.5 Hz), 7.43-7.3 5 (311, in), 7.25 (211,

19 d, J 8.5 Hz), 4.77 (211, 3.69 (311, 3.63 (211, 3.11 (111, septet, J

6.7 Hz), 1.25 (6H1, d, J 6.7 Hz), 0.94 (911, 0. 10 (61HI, s).

21 Ethyl [4-(4-hydroxymethyl-3-isopropyl-phenylethynlyl)-benzoate

22 (Compound 122, General Formula 6)

23 To a solution of ethyl 4-[4-(tert-butyl-dimethyl-silanyloxymethyl)-3 

24 isoprupyl-phenylethynyl]-benzoate (Intermediate 153, 3 10.0 rng, 0. 71

mmol) in 4 mL THlT at 0 'C was added tetrabutylammonium fluoride (371.0

26 mg, 1.42 inmols; 1.4 ruL of a IM solution in THF). The pale-yellow

27 solution was stirred for 10 minutes and quenched by the addition of ice cold
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1 H20. The mixture was extracted with Et2O and the combined organic layers

2 were washed with HzO and saturated aqueous NaCl before being dried

3 (Na2SO4 and concentrated under reduced pressure. Column

4 chromatography (20-30% EtOAc-hexanes) afforded 200.0 mg of the

title compound as a colorless solid.

6 'H NMR (CDC13) 8: 7.98 (2H, d, J 8.5 Hz), 7.58 (2H, d, J 8.5 Hz), 7.48

7 (1H, 7.35 (2H, 4.71 (2H, 4.35 (2H, q, J 7.1 Hz), 3.19 (1H,

8 septet, J 7.0 Hz), 2.51 (1H, 1.39 (3H, t, J 7.1 Hz), 1.25 (6H, d, J 

9 Hz).

Methyl [4-(4-hydroxvmethyl-3-isopropyl-phenylethynyl)-phenyl]-acetate

11 (Compound 123, General Formula 6)

12 To a solution of methyl {4-[4-(tert-butyl-dimethyl-silanyloxymethyl)-

13 3-isopropyl-phenylethynyl]-phenyl}-acetate (Intermediate 154, 288.0 mg,

14 0.66 mmol) in 5 mL THF at 0 OC was added tetrabutylammonium fluoride

(471.0 mg, 1.80 mmols; 1.8 mL of a 1M solution in THF). The pale-yellow

16 solution was stirred for 15 minutes and quenched by the addition of ice cold

17 H20. The mixture was extracted with Et2O and the combined organic layers

18 were washed with H20 and saturated aqueous NaCI before being dried

19 (Na 2SO4 and concentrated under reduced pressure. Column

chromatography (5-10% EtOAc-hexanes) afforded 180.0 mg of the

21 title compound as a colorless solid.

22 'H NMR (CDC13) 5: 7.48 (3H, 7.32 (2H, 7.24 (2H, d, J 8.5 Hz),

23 4.69 (2H, 3.68 (3H, 3.62 (2H, 3.18 (1H, septet, J 7.0 Hz), 2.21

24 (1H, 1.25 (6H, d, J 7.0 Hz).

Ethyl [4-(4-bromomethyl-3-isopropyl-phenylethynyl)-benzoate

26 (Intermediate 155)

27 A solution of ethyl [4-(4-hydroxymethyl-3-isopropyl-phenylethynyl)-
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1 benzoate (Compound 122, 200.0 mg, 0.62 mmol) and triphenylphosphine

2 (211.0 mg, 0.81 mmol) in 5 mL CH2CL2 was cooled to 0 'C and N-

3 bromosuccinimide (144.0 mg, 0.81 mmol) was added in 5 portions over 

4 minutes. The solution was warmed to 25 °C and stirred for 17 hours. The

reaction was quenched by the addition of dilute aqueous NaHCO 3 The

6 resulting mixture was extracted with Et2O and the combined organic layers

7 were washed with H20 and saturated aqueous NaCI before being dried

8 (Na2SO 4 and concentrated under reduced pressure. The title compound,

9 220.0 mg was isolated by column chromatography EtOAc-

hexanes) as a pale-yellow solid.

11 'H NMR (CDC13) 8: 8.03 (2H, d, J 8.2 Hz), 7.59 (2H, d, J 8.2 Hz), 7.48

12 (1H, 7.31 (2H, m) 4.55 (2H, 4.39 (2H, q, J 7.1 Hz), 3.29 (1H, septet,

13 J 7.0 Hz), 1.40 (3H, t, J 7.1 Hz), 1.30 (6H, d, J 7.0 Hz).

14 Methyl [4-(4-bromomethyl-3-isopropvl-phenylethvynl)-phenyl]-acetate

(Intermediate 156)

16 A solution of methyl [4-(4-hydroxymethyl-3-isopropyl-

17 phenylethynyl)-phenyl]-acetate (Compound 123, 180.0 mg, 0.56 mmol) and

18 triphenylphosphine (190.0 mg, 0.73 mmol) in 5 mL CH 2C 2 was cooled to 0

19 °C and N-bromosuccinimide (130.0 mg, 0.73 mmol) was added in 5 portions

over 20 minutes. The solution was warmed to 25 "C and stirred for 17

21 hours. The reaction was quenched by the addition of dilute aqueous

22 NaHCO 3 The resulting mixture was extracted with EtO and the combined

23 organic layers were washed with H20 and saturated aqueous NaCI before

24 being dried (Na2SO 4 and concentrated under reduced pressure. The title

compound, 212.0 mg was isolated by column chromatography 

26 10% EtOAc-hexanes) as a pale-yellow oil.

27 'H NMR (CDC13) 6: 7.48 (3H, 7.28 (4H, 4.55 (2H, 3.69 (3H, s),
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1 3.63 (2H, 3.28 (1H, septet, J 7.0 Hz), 1.30 (6H, d, J 7.0 Hz).

2 Ethyl [4-(4-imidazol-1-yl-methyl-3-isopropyl-phenylethynvl)-phenyl]-

3 benzoate (Compound 124, General Formula 6)

4 A solution of ethyl [4-(4-bromomethyl-3-isopropyl-phenylethynyl)-

benzoate (Intermediate 155, 120.0 mg, 0.31 mmol) and 1-acetylimidazole

6 (36.0 mg, 0.33 mmol) in 5 mL CH3CN was heated at 65 °C for 4 hours and

7 then at 55 °C for 16 hours. The solution was cooled to room temperature,

8 diluted with H20 and made basic by addition of Na 2CO3 and extracted with

9 EtOAc. The combined organic layers were washed with H20 and saturated

aqueous NaCI, dried (MgSO 4 and concentrated under reduced pressure.

11 Column chromatography Et3N in 5% MeOH-EtOAc) afforded 75.0 mg

12 of the title compound as a colorless solid.

13 'H NMR (CDC 3 8: 8.03 (2H, d, J 8.5 Hz), 7.60 (2H, d, J 8.5 Hz), 7.53

14 (1H, d, J 1.5 Hz), 7.49 (1H, 7.35 (1H, dd, J= 1.5, 7.9 Hz), 7.09 (1H,

bs), 6.98 (1H, d, J 7.9 Hz), 6.85 (1H, bs), 5.19 (2H, 4.39 (2H, q, J 7.1

16 Hz), 3.08 (1H, septet, J 6.8 Hz), 1.40 (3H, t, J 7.1 Hz), 1.20 (6H, d, J=

17 6.8 Hz).

18 Methyl [4-(4-imidazol-1 -yl-methvl-3-isopropyl-phenylethvnvl)-phenl] 

19 acetate (Compound 125, General Formula 6)

A solution of methyl [4-(4-bromomethyl-3-isopropyl-phenylethynyl)-

21 phenyl]-acetate (Intermediate 156, 72.0 mg, 0.19 mmol) and 1-

22 acetylimidazole (22.0 mg, 0.20 mmol) in 5 mL CH3CN was heated at 65 °C

23 for 8h and then at 55 °C for 16 hours. The solution was cooled to room

24 temperature, diluted with H20 and made basic by addition of Na2CO 3 and

extracted with EtOAc. The combined organic layers were washed with H20

26 and saturated aqueous NaCI, dried (MgSO 4 and concentrated under

27 reduced pressure. Column chromatography Et3N in 5% MeOH-
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1 EtOAc) afforded 40.0 mg of the title compound as a colorless solid.

2 'H NMR (CDCI2 6: 7.49 (4H, mn), 7.33 (lH, dd, J 7.9 Hz), 7.28 (2H,

3 d, J =8.5 Hz), 7.08 (1H, t, J 1.2 Hz), 6.95 (1H, d, J 7.9 Hz), 6.84 (1H, t,

4 J 1.2 Hz), 5.17 (214, 3.70 (311, 3.64 (211, 3.06 (1H, septet, J =6.8

Hz), 1.20 (6H, d, J 6.8Hz).

6 [4-(4-Imidazol- 1-yl-methyl-3 -isopropvl-pheniylethynyl)-phenvyl] -benzoic

7 acid (Compound 126, General Formula 6)

8 Using General Procedure 1; a solution of ethyl [4-(4-imidazol- 1 

9 ylmethyl-3 -isopropyl-phenylethynyl)-phenyl]-benzoatc (Compound 124,

75.0 mg, 0.20 mmol) in ethanol (4 mL) and tetrahydroftiran (1 mL) was

11I treated with NaGH (120.0 mg, 3.0 mrnots, 3.0 mL of a IN aqueous solution)

12 and stirred overnight at room temperature. Work-up afforded 68.0 mg

13 of the title compound as a colorless solid.

14 'H NMR (d4-MeOH) 6: 9.01 (lH, 8.01 (2H, d, J =8.2 Hz), 7.63-7.57

(5H, in), 7.44 (1H, d, J =7.9 Hz), 7.29 (lH, d, J 7.9 Hz), 5.59 (211, s),

16 3.17 (1H1, septet, J 6.8 Hz), 1.20 (6H, d, J =6.8 Hz).

17 [4-(4-lmidazol- 1-yl-meth-vl-3-isopropvl-phenvlethvnvl)-phenvl] -acetic acid

18 (Compound 127, General Formula 6)

19 Using General Procedure 1; a solution of methyl [4-(4-iinidazol-1I-

Ylmethyl-3 -isopropyl-phenylethynyl)-phenyl] -acetate (Compound 125, 40.0

21 mng, 0. 11 mmol) in ethanol (4 mE) and tetrahydrofaran (1 mE) was treated

22 with NaOH (120.0 mg, 3.0 minols, 3.0 mL of a IN aqueous solution) and

23 stirred overnight at room temperature. Work-up afforded 22.0 mng of

24 the title compound as a colorless solid.

11H NNM (d4-MeOH) 8: 9.02 (111, bs), 7.62 (1H, t, J 1.4 Hz), 7.58 (211, mn),

26 7.49 (2H1, d, J 8.2 Hz), 7.43 (1H, dd, J 1.5, 7.9 Hz), 7.31 (3H, mn), 5.58

27 (2H, 3.6 8 (211, 3.16 (111, septet, J 6.7 Hz), 1. 18 (6H1, d, J 6.7 Hz).
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1 4-Bromo-N-cyclopropyl-2-methyl-benzamide (Intermediate 157)

2 A solution of4-bromo-2-methylbenzoic acid and SOC12 was refluxed

3 for 3 hours, cooled to room temperature and concentrated under reduced

4 pressure. The residue was dissolved in 30 mL CH 2C12 and combined with

cyclopropyl amine (810.0 mg, 14.3 mmols) and pyridine (2.05 g, 26.0

6 mmols). The solution was stirred for 18 hours and then diluted with EtOAc

7 before being washed with 5% aqueous HC1, saturated NaHCO 3 and

8 saturated aqueous NaCl. The solution was dried (MgSO 4 and concentrated

9 under reduced pressure leaving the title compound as a colorless solid.

'H NMR (CDC13) 6: 7.34 (1H, d, J 2.3 Hz), 7.28 (1H, dd, J 2.3, 8.2 Hz),

11 7.13 (1H, d, J= 8.2 Hz), 6.10 (1H, bs), 2.85 (1H, 2.37 (3H, 0.85 (2H,

12 0.59 (2H, m).

13 (4-Bromo-2-methyl-benzyl)-cyclopropyl-amine (Intermediate 158)

14 To a solution of 4-bromo-N-cyclopropyl-2-methyl-benzamide

(Intermediate 157, 1.81 g, 7.12 mmols) in THF (12 mL) was added

16 BH3*SMe2 (1.08 g, 14.24 mmols). The solution was heated to 60 OC for 6

17 hours, cooled to room temperature and carefully treated with saturated

18 aqueous Na2CO 3 (30 mL) and stirred for 17 hours. This mixture was

19 extracted with EtOAc and the combined organic layers were washed with

H20, saturated aqueous NaCl before being dried (MgSO 4 and concentrated

21 under reduced pressure. The title compound was isolated by column

22 chromatography (10-15% EtOAc-hexanes).

23 HI NMR (CDCl 3 6: 7.26 (2H, 7.12 (1H, d, J 7.9 Hz), 3.76 (2H, s),

24 2.31 (3H, 2.14 (1H, 0.44 (2H, 0.36 (2H, m).

(4-Bromo-2-methyl-benzvl)-cyclopropvl-ethyl-amine (Intermediate 159)

26 A mixture of (4-bromo-2-methyl-benzyl)-cyclopropyl-amine

27 (Intermediate 158, 600.0 mg, 2.49 mmols), ethyl iodide (1.56 g, 10.0
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1 mmols), and K 2C0 3 (690.0 mng, 5.00 mmols) in 10 mL acetone was heated at

2 60 'C for 18 hours. The mixture was cooled to room temperature, diluted

3 with H20, and extracted with EtOAc. The combined organic layers were

4 washed with H 20 and saturated aqueous NaCI before being dried (MgSO 4

and concentrated under reduced pressure. The title compound was isolated

6 by column chromatography EtOAc-hexanes).

7 'H NMR (CDC13 6: 7.23 (2H4, in), 7.12 (L11, d, J =7.6 Hz), 3.62 (2H, s),

8 2.56 (2H1, q, J 7.3 Hz), 2.29 (3H, 1.75 (lH, in), 1.04 t, J 7.3 Hz),

9 0.39 (2H4, in), 0.30 (214, in).

Cvclopropvyl-ethyl-(2-methyl-4-trimethylsilanvlethynyl-benzl)-amne

11 (Intermediate 160)

12 Using General Procedure D; (4-bromo-2-methyl-benzyl)-

13 cyclopropyl-ethyl-amine (Intermediate 159, 620.0 mg, 2.31 mmols) in

14 triethylainine (8 mL) was treated with copper(I)iodide (44.0 mng, 0.23 mmol)

and then sparged with argon for 15 minutes. Trimethylsilylacetylene (1.04

16 g, 10.6 minols) was then added followed by dichlorobis-

17 (triphenylphosphine)palladium(II) (162.0 mng, 0.23 inmol). The resulting

18 reaction mixture was heated to 70'0C for 5 days. The title compound (650.0

19 mg, 98%) was isolated by chromatography EtOAc hexanes).

'H NMR (CDC13 6: 7.32 (114, 7.20 (2H4, mn), 3.65 (2H4, 2.55 (2H, q, J

21 7.3 Hz), 2.28 (3H, 1.74 (1H, in), 1.03 t, J 7.3 Hz), 0.36 in),

22 0.27 (2H4, in), 0.24 (9H, s).

23 Cyclopropyl-gthyl-(4-ethynv1l-2-methyl-ben~yl-amine (Intermediate 161)

24 Using General Procedure E; cyclopropyl-ethyl-(2-inethyl-4-

triinethylsilanylethynyl-benzyl)-ainine (Intermediate 160, 650.0 mg, 2.30

26 minols) in methanol (IlOmL) was treated with potassium carbonate (100.0

27 mg, 0.72 minol) and stirred overnight at ambient temperature. The crude
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1 alkyne (495 mg, 99%) was used directly in the next reaction.

2 'H NMIR (CDC13 6: 7.32 (111, 7.21 (2H, mn), 3.66 (2H, 3.01 (111, s),

3 2.56 (211, q, J 7.3 Hz), 2.29 (31H, 1.76 (111, in), 1.04 (3H, t, J =7.3 Hz),

4 0.40 (2H, in), 0.29 in).

Ethyl 4- 14-[(cyclopropyvl-ethyl-amnino)-methyl]-3 -methyl-phenIethYnyl 

6 benzoate (Compound 128, General Formula 6)

7 Using General Procedure F; cyclopropyl-ethyl-(4-ethynyl-2-rnethyl-

8 benzyl)-arnine (Intermediate 161, 190.0 mg, 0.89 minol) and ethyl-4-iodo

9 benzoate (Reagent A, 245.0 mg, 0.89 inmol) in triethylamine (5 mL) was

treated with copper(I)iodide (56.0 mg, 0.30 minol) and sparged with argon

I11 for 15 minutes. Dichlorobis(triphenylphosphine)-palladium(II) (208 mg,

12 0.30 mmol) was added and the reaction mixture was stirred overnight at

13 room temperature. Column chromatography EtOAc hexanes)

14 afforded the title compound.

'H NMR (CDCL3 6: 8.01 (211, d, J 8.2 Hz), 7.56 (21-1, d, J1 8.2 Hz), 7.3 1-

16 7.24 (311, in), 4.3 8 (211, q, J 7.1 Hz), 3.6 8 (211, 2.5 8 (2H1, q, J 7.3

17 Hz), 2.32 (311, 1.77 (111, mn), 1.39 (311, t, J =7.1 Hz), 1.05 (3H, t, J =7.3

18 Hz), 0. 39 (211, in), 0. 31 (2H, mn).

1 9 Methyl [(cvclopropyl-ethyl-amino)-methyl]-3-methyl-phenylethynl~

phenyl')-acetate) (Compound 129, General Formula 6)

21 Using General Procedure F; cyclopropyl-ethyl-(4-ethynyl-2-methyl-

22 benzyl)-amine (Intermediate 161, 300.0 mng, 1.41 inmols) and methyl-(4-

23 iodophenyl)-acetate (Reagent BI, 388.0 mng, 1.41 iniols) in triethylainine (8

24 mL) was treated with copper(I)iodide (67.0 mg, 0.35 minol) and sparged

with argon for 15 minutes. Dichlorobis(triphenylphosphine)palladiuin(II)

26 (246 mg, 0.35 minol) was added and the reaction mixture was stirred

27 overnight at room temperature. Column chromatography EtOAc 
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1 hexanes) afforded 270.0 mg of the title compound as a pale-yellow

2 oil.

3 'H INNII (CDCJ3 8: 7.47 (211, d, J 7.9 Hz), 7.30-7.22 (511, in), 3.70 (3H,

4 3.68 (2H4, 3.63 (2H1, 2.58 (211, q, J 7.3 Hz), 2.32 (3H, 1.77

(111, in), 1.05 (3H, t, J 7.3 Hz), 0.39 (2H, in), 0.30 (2H, mn).

6 4- [(CvcILoprop~yl-ethvl-amino)-methyl]-3 -methyl-pheniethynvi -benzoic

7 acid: (Compound 130, General Fornmula 6)

8 Using General Procedure 1; a solution of ethyl 4- [(cyclopropyl-

9 ethyl-amnino)-rnethiyl]-3-methyl-phenylethynyl}-benzoate (Compound 128,

130.0 mg, 0.36 mnmol) in ethanol (5 mL) and tetrahydrofliran (5 mL) was

11 treated with NaOH (360.0 mg, 9.0 mmols, 3.0 mL of a 3N aqueous solution)

12 and stirred overnight at room temperature. Work-up afforded 115. 0 ing

13 of the title compound as a colorless solid.

14 11NMR (c 6-acetone) 6: 8.05 (2H4, d, J =8.2 Hz), 7.64 (2H1, d, J =8.2 Hz),

7.32 (311, in), 3.73 (211, 2.59 (211, q, J =7.3 Hz), 2.35 (314, 1.83 (111,

16 in), 1.05 (311, t, J =7.3 Hz), 0.38 (211, in), 0.27 (211, in).

17 {4-[(Cvclopropyl-ethyl-amino)-inethyll-3 -methyl-phenlyleth Yyl-

18 phenyl)-acetic acid (Compound 131, General Formula 6)

19 Using General Procedure I; a solution of methyl (4-{4-[(cyclopropyl-

ethyl-ainino)-inethyl]-3-inethyl-phenylethynyl }-phenyl)-acetate (Compound

21 129, 140.0 ing, 0.39 iniol) in ethanol (5 mL) and tetrahydrofuran (5 mL)

22 was treated with NaGH (360.0 ing, 9.0 ininols, 3.0 mnL of a 3N aqueous

23 solution) and stirred overnight at room temperature. Work-up followed by

24 HPLC (Partisil-lO pac 10% H20-CH3 CN) afforded the title compound.

'H NMR (CDCl 3 6: 7.45 (211, d, J 8.2 Hz), 7.25 (514, in), 4.16 (211, m),

26 3.82 (211, 3.56 (211, 2.75 (211, q, J 7.3 Hz), 2.30 (311, 1.86 (111,

27 in), 1. 14 (311, t, J 7.3 Hz), 0. 54 (211, mn), 0.46 (2H, in).
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1 Ethyl {4-(4-cyclopropylaminomethyl-3-isopropyl-phenylethynvl}-benzoate

2 (Compound 132, General Formula 6)

3 A solution of ethyl [4-(4-bromomethyl-3-isopropyl-phenylethynyl)-

4 benzoate (Intermediate 155, 110.0 mg, 0.29 mmol) and cyclopropylamine

(420.0 mg, 7.4 mmols) in EtOH (5 mL) was stirred at 25 °C for 6 hours and

6 then concentrated under reduced pressure. The residue was dissolved in

7 EtOAc and washed with saturated aqueous NaHCO3 H20 and saturated

8 aqueous NaC1. The solution was dried (MgSO 4 and concentrated under

9 reduced pressure to give 103 mg of the title compound as an orange

oil.

11 1H NMR (CDC13 8: 8.01 (2H, d, J 8.5 Hz), 7.59 (2H, d, J 8.5 Hz), 7.47

12 (1H, 7.30 (2H, 4.38 (2H, q, J 7.1 Hz), 3.89 (2H, 3.26 (1H,

13 septet, J 7.0 Hz), 2.17 (1H, 1.40 (3H, t, J 7.1 Hz), 1.26 (6H, d, J=

14 7.0 Hz), 0.45 (2H, 0.39 (2H, m).

Ethyl 4-{4-[(cyclopropyl-ethyl-amino)-methyl]-3-isopropyl-phenylethynyl}-

16 benzoate (Compound 133, General Formula 6)

17 To a solution of ethyl {4-(4-cyclopropylaminomethyl-3-isopropyl-

18 phenylethynyl}-benzoate (Compound 132, 103.0 mg, 0.29 mmol) in 6 mL

19 of acetone was added ethyl iodide (67.0 mg, 0.43 mmol) and K2CO (79.0

mg, 0.57 mmol). The mixture was stirred at 60 OC for 6 hours, cooled to

21 room temperature and quenched by the addition of H20. The mixture was

22 extracted with EtOAc and the combined organic layers were washed with

23 H20 and saturated aqueous NaC1 before being dried (MgSO 4 and

24 concentrated under reduced pressure. Column chromatography 

EtOAc hexanes) afforded 68.0 mg of the title compound.

26 'H NMR (CDCl3) 8: 8.01 (2H, d, J 8.6 Hz), 7.58 (2H, d, J 8.6 Hz), 7.44

27 (1H, 7.28 (2H, 4.39 (2H, q, J 7.1 Hz), 3.73 (2H, 3.55 (1H,
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1 septet, J =6.6 Hz), 2.57 (211, q, J 7.3 Hz), 1.75 (111, mn), 1.40 (31-1, t, J

2 7.1 hz), 1.22 (6H, d, J =6.6 Hz), 1.05 (3H, t, J 7.3 Hz), 0.37 (2H, in), 0.28

3 (2H1, in).

4 4- [(Cyclop~ropyl-ethyl-amnino)-methvl]-3 -is opropyl-phenylethynvi 

benzoic acid (Compound 134, General Formula 6)

6 Using General Procedure 1; a solution of ethyl 4- {4-[(cyclopropyl-

7 ethiyl-amino)-rnethyl]-3 -isopropyl-plienylethynyl}-benzoate (Compound

8 133, 68.0 mg, 0.17 mmol) in ethanol (3 mL) and tetrahydrofuran (3 mL) was

9 treated with NaGH (600.0 mg, 15.0 rnmols, 3.0 mL of a 5N aqueous

solution) and stirred overnight at room temperature and then at 55 'C for 9

11 hours. Work-up followed by crystallization of the solid residue from hot

12 CH3CN afforded 45.0 mg of the title compound as a pale-yellow

13 solid.

14 'H1 NN'IR (d6-acetone) 5: 8.05 (2H, d, J 8. 1 Hz), 7.66 (2H, d, J3 8. 1 Hz),

7.49 (111, 7.32 (2H, in), 3.78 (211, 3.44 (111, septet, J3 6.7 Hz), 2.59

16 (211, q, J 7.3 Hz), 1.80 (1H, in), 1.21 (6H, d, J =6.7 Hz), 1.05 (311, t, J

17 73 Hz), 0.40 (2H, in), 0.26 (2H1, in).

18 Methyl [4-(8,8-dimethyl-5-oxo-5,6.7. 8-tetrahvdro-naphthalen-2-vl-ethvniyl)-

19 phenvl] -acetate (Compound 4, General Formula 8)

Using General Procedure F; 6-ethynyl-4,4-dimethyl-3,4-dihydro-2H-

21 naphthalen- 1-one (Intermediate 13, 190.0 mg, 0.96 inmol) and methyl-(4-

22 iodophenyl)-acetate (Reagent B, 245.0 mng, 0.96 minol) in triethyl amine (8

23 mL) was treated with copper(I)iodide (46 mng, 0.24 mmol) and sparged with

24 argon for 15 minutes. Dichlorobis(triphenylphosphine)palladiun(II) (168

ing, 0.24 minol) was added and the reaction mixture was stirred overnight at

26 room temperature. Column chromatography (10-20% EtOAc hexanes)

27 afforded 250.0 mng of the title compound as a pale-yellow solid.
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1 'H1 NN'lR (CDC13) 8: 7.99 (11H, d, J 7.9 Hz), 7.57 (11H, d, J 1.5 Hz), 7.51

2 (2H, d, J 8.5 Hz), 7.43 (114, dd, J 1.5, 7.9 Hz), 7.29 (2H4, d, J 8 .5 Hz),

3 3.70 (311, 3.65 (2H, 2.73 (2H, t, J 7.0 Hz), 2.04 t, J =7.0 Hz),

4 1.41 (611, s).

Methyl r4-(5-hydroxvy-8,8-dinehyl-5,6,7,8-tetrahydro-nphthaten-2-yl--

6 ethyfl)-phenyl]-acetate (Compound 135, General Formula 4)

7 To a solution of methyl 8-dimethyl-5 -oxo-5 ,6 8-tetrahydro-

8 naphthalen-2-yl-ethynyl)-phenyl]-acetate (Compound 4) in 5 rnL MeCH at

9 0 'C was added NaBH4 (18.0mig, 0.48 mmol). The reaction was stirred at 0

'C for 2 hours and then quenched by the addition of 1120. The solution was

11 diluted with Et2O and washed with 1120 and saturated aqueous NaCI before

12 being dried (MgS0 4 and the solvents were removed under reduced pressure.

13 Column chromatography (20-40% EtOAc-hexanes) afforded 140.0 mg

14 of the title compound as a colorless oil.

'H NMR (CDCl 3 8: 7.49 (3H4, in), 7.39 (11, d, J =7.9 Hz), 7.3 1 (114, dd, J

16 1.5, 7.9 Hz), 7.25 (2H4, d, J 8.2 Hz), 4.58 (1H, bs), 3.68 (3H, 3.62 (2H,

17 2.05 (111, mn), 1.79 (2H, in), 1.60 (111, mn), 1.33 (3H, 1.26 (3H,s).

18 Methyl [4-(5-imidazol- 1 8-diinethyl-5,6.7. 8-tetrahdro-naphthalen-2-

19 yleta'l)-phenvl-acetate (Compound 136, General Formula 4)

A solution of methyl [4-(5-hydroxy-8,8-diinethyl-5,6,7,8-tetrahydro-

21 naphthalen-2-ylethynyl)-phenyl 3-acetate (Compound 135, 140.0 mg, 0.40

22 imol) and carbonyldiimidazole (136.0 mng, 0.84 iniol) in 5 mnL THF was

23 heated to 65 'C for 48 hours. The solution was cooled to room temperature

241 and concentrated under reduced pressurc. The residue was dissolved in Et2O

and washed with 5% aqueous NaOH, H120, and saturated aqueous NaCi

26 before being dried (Na2S0 4 and concentrated under reduced pressure.

27 Column chromatography MeOH-C1 2CI.) afforded 50.0 mng (3 of
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1 the title compound as a colorless solid.

2 'H NMR (CDCl 3 6: 7.57 (lH, d, J 1.5 Hz), 7.52-7.45 (3H, in), 7.27 (3H,

3 in), 7.08 (114, 6.81 (2H1, mn), 5.30 (1H, t, J =5.8 Hz), 3.71 (3H, 3.65

4 (2H4, 2.20 (2H, in), 1.75 (2H, in), 1.40 (3H4, 1.36 (3H1, s).

4-(5-Imidazol- 1-vl-8,8-dimethy-5 ,6,7.8-tetrahydro-naphthalen-2-vl-

6 ethynyl)-,phenyl]-acetic acid (Compound 137, General Formula 4)

7 Using General Procedure I; a solution of methyl [4-(5-imidazol- l-yl-

8 8,8-dimethyl-5,6, 7,8-tetrahydro-naphthalen-2-yl-ethynyl)-phenyl] -acetate

9 (Compound 136, 50.0 mg, 0. 13 minol) in ethanol (4 ruL) was treated with

NaGH (120.0 mg, 3.0 rumols, 3.0 ruL of a IN aqueous solution) and stirred

11 overnight at room temperature. Work-up afforded 40.0 rug of the title

12 compound as a pale-orange solid.

13 'H NMR (d4-MeOH) 8: 8.93 (IH, 7.68 (111, 7.61 (1H, 7.54 (1H, s),

14 7.47 (2H1, d, J 8.2 Hz), 7.31 (3H1, mn), 6.95 (1H, d, SJ 8.2 Hz), 5.83 (111, t, J

5.8 Hz), 3.68 (114, 3.63 (111, 2.38 (114, in), 2.26 (111, mn), 1.76 (2H,

16 in), 1.45 (314, 1.36 (3H, s).

17 Etl [4-(5-imidazol- 1-yl-8,8-dimethyl-5,6,7. 8-tetrahvdro-naphthalen-2-yl-

18 ethynyl)-benzoate (Compound 138, General Formula 4)

19 A solution of ethyl [4-(5-hydroxy-8,8-diinethyl-5,6,7,S-tetrahydro-

naphthalen-2-yl-ethynyl)-benzoate (180.0 mg, 0.52 minol) and

21 carbonyldijimidazole (176.0 mug, 1.08 inmol) in 5 ruL THF was heated to 

22 'C for 21 hours. The solution was cooled to room temperature and

23 concentrated under reduced pressure. The residue was dissolved in Et2O and

24 washed with 55 aqueous NaOH, H120, and saturated aqueous NaCl before

being dried (Na2SO4 and concentrated under reuced pressure. Column

26 chromatography MeOH-CH_2 C12 afforded 50.0 mug of the title

27 compound as a colorless solid.
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1 1H NMR (CDC13 8: 8.03 (2H, d, J 7.9 Hz), 7.59 (314, in), 7.46 (11H, s),

2 7.29 (11H, dd, J 1.5, 8.3 Hz), 7.09 (1H, 6.82 (1H, d, J =8.2 Hz), 6.81

3 (1H, 5.31 (1H, t, J 5.8 Hz), 4.39 (2H, q, J 7.1 Hz), 2.20 (2H, in), 1.75

4 (2H, in), 1.40 (9H, in).

[4-(5-Imidazol- 1-yl-8. 8-dimethyl-5 ,6,7.8-tetrahydro-naphthalen-2-yl--

6eth nyl)-benzoic acid (Compound 139, General Formula 4)

7 Using General Procedure 1; a solution of ethyl [4-(5-iinidazol-1-yl-

8 .8,8-dimethyl-5,6,7, 8-tetrahydro-naphthalen-2-yl-ethynyl)-benzoate

9 (Compound 138, 50.0 mg, 0. 13 inmol) in ethanol (3 mL) and

tetrahydrofuran (1 mL) was treated with NaOH (120.0 mg, 3.0 mmols, 

11 rnL of a 1N aqueous solution) and stirred overnight at room temperature.

12 Work-up afforded 40.0 mg of the title compound as a colorless solid.

13 'H NMR (d4-MeOH) 5: 8.92 (1H, 8.04 (2H, d, J 8.2 Hz), 7.74 (1H, d, J

14 1.5 Hz), 7.62 (3H, in), 7.57 (11H, t, 1 1.5 Hz), 7.38 (1H, dd, J 1.5, 7.9

Hz), 6.97 (114, d, J 7.9 Hz), 5.83 (114, t, J 5.8 Hz), 2.33 (2H, in), 1.78

16 (211, in), 1.47 (314, 1.39 (3H, s).

17 2-Isopropvyl-4-trifluoromethanesulfonvloxy-benzyl acetate. (Intermediate

18 162)

19 To a solution of 4-hydroxymethyl-3-isopropylphenyl 1,1,1 

trifluoroinethanesulfonate (Intermediate 149, 190.0 mng, 0.64 iniol) in 

21 mL CH2CI2 was added acetyl chloride (75.0 mg, 0.96 mntol) and

22 pyridine(10 1.0 mng, 1.38 minols). After stirring for 3 hours at 25 'C the

23 reaction was quenched by the addition of H 2 0 and the resulting mixture

24 extracted with EtOAc. The combined organic layers were washed with H 2 0

and saturated aqueous NaCi, dried (MgSO 4 and concentrated under reduced

26 pressure. The title compound, 182 mng was isolated from the residual

27 oil by column chromatography (5 10% EtOAc-hexanes) as a colorless oil.
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1 TH NMR (CDCl3 8: 7.43 (1H, d, J 8.7 Hz), 7.19 (1H, d, J1 2.7 Hz), 7.09

2 (1 H, dd, J 8.5 Hz), 5.17 (2H4, 3.18 (1 H, septet, J =6.7 Hz), 2. 

3 (3H, 1.26 (6H, d, J 6.7 Hz).

4 4-Isopro-penvloxvymethvl-3-isopropvl-p2henv 1.1,1-

trifluoromethanesulfonate (Intermediate 163)

6 Using General Procedure 1; 2-isopropyl-4-

7 trifluoromethanesulfonyloxy-benzyl acetate (Intermediate 162, 182.0 mg,

8 0.54 mmols), and 1. 1 mE of Tebbe's Reagent (159.0 mg, 0.56 mmols)

9 afforded 130.0 mg of the title compound as a colorless oil after

column chromatography EtOAc-hexanes).

11I 1H NMR (CDCl3 6: 7.43 (1H, d, J 8.5 Hz), 7.18 (1H, d, J1 2.6 Hz), 7.09

12 (111, dd, J 2.6, 8.5 Hz), 4.75 (2H, 3.98 (2H, 3.12 (1H4, septet, J1 6.7

13 Hz), 1.88 (3H, 1.25 (614, d, J =Hz).

14 3-Isopropvl-4-( 1-methvl-cclprooxvnethl)phenvl1..1

trifluoromethanesulfonate (Intermediate 164)

16 Using General Procedure 2; 4-isopropenyloxymethyl-3-

17 isopropylphenyl 1, 1,1-trifluoromethanesulfonate (Intermediate 163, 130. 0

18 mg, 0.39 minol), Et2Zn (272.0 mg, 2.2 mmols), and CH212 (702.0 mg, 2.6

19 minols) in 3.0 mL Et2O afforded 120.0 mg of the title compound as a

colorless oil after column chromatography EtOAc hexanes).

21 'H NMR (CDCl3 5: 7.39 (11, d, J 8.5 Hz), 7.13 (lH, d, J 2.7 Hz), 7.05

22 dd, J 8.5 Hz), 4.54 3.16 (1H4, septet, J 6.7 Hz), 1.47

23 (3H, 1.24 (6H, d, J 6.7 Hz), 0.86 (211, mn), 0.48 (2H, mn).

24 [3 -Isopropyl-4-( I-methyl-cycloprooxymethyl)-p2henlylehvnll-

trimpthylsilane (Intermediate 165)

26 Using General Procedure D; 3 -isopropyl-4-( 1-methyl-

27 cyclopropoxymethyl)-phenyl 1,1,1 -trifluoromethanesulfonate (Intermediate
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1 164, 120.0 mng, 0.34mrnoI) in triethylarnine (2 rnL) and anhydrous DIVI 

2 mL) was sparged with argon for 5 minutes. Trimethylsilyl acetylene (700.0

3 mg, 0.71 mmrol) was then added followed by

4 dichlorobis(triphenylphosphine)palladium(IJ) (24.0 mg, 0.03 mmol). The

resulting reaction mixture was heated to 95 'C for 60 hours. The title

6 compound 1 10. 0 mg, was isolated by chromatography 1% EtOAc

7 -hexanes).

8 'H NMR (CDC13 8: 7.3 6 (1 H, 7.24 bs), 4.5 3 (2H4, 3. 11 (1 H,

9 septet, J 6.7 Hz), 1.45 (3H, 1.22 (6H4, d, J 6.7 Hz), 0.85 (2H, in), 0.44

(2H, in), 0.25 (9H, s).

11I 4-Ethyvnyl-2-isopropvl-l1-(1 -methyl-evcloprop~oxyinethyfl-benzene

12 (Intermediate 166)

13 Using General Procedure E; [3-isopropyl-4-( 1-methyl-

14 cyclopropoxymethyl)-phenylethynyl] -trimethylsilane (Intermediate 165,

110.0 ing, 0.37 mmol) in methanol (6 mL) was treated with potassium

16 carbonate (80.0 mng, 0.58 inmol) and stirred overnight at ambient

17 temperature. The crude alkyne (84 mg, 100%) was used directly in the next

18 reaction.

19 'H NMR (CDC13 8: 7.55 (11H, 7.41 (2H, in), 4.68 (2H, 3.26 (11H,

septet, J 6.8 Hz), 3.18 1.60 1.37 (6H, d, J 6.8 Hz), 0.99

21 (2H, in), 0. 59 (211, in).

22 Methyl -isopropvl-4-( 1-mnehyl-cvclopropoxymethvl)-phenvlethynyL-

23 phenyll-acetate (Compound 140, General Formula 6)

24 Using General Procedure F; 4-ethynyl-2-isopropyl- 1 -m-ethyl-

cyclopropoxymethyl)-benzene (Intermediate 166, 78.0 mng, 0.34 inmol) and

26 methyl-(4-iodophenyl)-acetate (Reagent B, 94.0 mg, 0.34 iniol) in

27 triethylainine (8 mL) was treated with copper(I)iodide (22.0 mng, 0. 11 mmol)
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1 and sparged with argon for 5 minutes.

2 Dichlorobis(triphenylphosphine)palladium(II) (79 mg, 0. 11 mmol) was

3 added and the reaction mixture was stirred at room temperature for 

4 hours. Column chromatography EtOAc hexanes) afforded 77.0 mg

of the title compound as a yellow oil.

6 'H NMR (CDCl3 5: 7.49 (2H, d, J 8.2 Hz), 7.43 (1H, d, J =1.5 Hz), 7.33-

7 7.24 (4H, in), 4.55 (2H1, 3.70 (3H, 3.63 (2H, 3.14 (1IH, septet, J=

8 6.8 Hz), 1.47 (3H, 1.25 (6H1, d, J =6.8 Hz), 0.86 (2H, in), 0.46 (214, in).

9 [3-Isopropyl-4-( 1-methyl-cyclopropozymethyl)-phenyletvnvl]-phenylI 

acetic acid (Compound 141, Formula 6)

11 Using General Procedure 1; a solution methyl f{4-[3 -isopropyl-4-( 1-

12 inethyl-cyclopropoxymethyl)-phenylethynyl] -phenyl)}-acetate (Compound

13 140, 70.0 ing, 0. 19 minol) in ethanol (3 mL) and tetrahydrofuran (3 mL) was

14 treated with NaOH (240.0 mng, 6.0 mmols, 2.0 niL of a 3N aqueous solution)

and stirred overnight at room temperature. Work-up and purification by

16 ]JPLC (Partisil 1 0-pac, 10% H2O/CH 3CN) afforded of the title compound as

17 a colorless solid.

18S'IH NMR (CDCl3 6: 7.50 (2H, d, J 8.2 Hz), 7.43 (114, 7.33-7.24 (4H,

19 mn), 4.55 (2H, 3.65 (2H, 3.14 (LH, septet, J 6.7 Hz), 1.47 (3H, s),

1.25 (611, d, J =6.7 Hz), 0.87 (2H1, in), 0.46 (2H, in).

21 2,6-Di-tert-butyl-4-tinethylsilnlethyny-phenol: (Intermediate 167)

22 Following General Procedure D and using 4-bromo-2,6-di-t-butyl-

23 phenol (1 .43g, 5iniol), triethyl amine (1 5mL), anhydrous tetrahydrofaran

24 (15inL), copper(I)iodide (0.06g, 0.3 lIniol), trimethylsilyl acetylene (4.9g,

5Oiniol) and dicblorobis(triphenylphosphine)palladiuin(II) 1 8g,

26 0.26mmol) followed by flash colun chromatography over silica gel (230-

27 400 mesh) using hexane as eluent, the title compound was obtained (1.3 
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1 

2 1H NMR (300 MHz, CDC13 8 7.29 2H), 5.35 1H), 1.42 18H), 0.24

3 9H).
4(3,5-Di-tert-bpUtl-4-methoxy-phnyehynl-trimetl-silane:

(Intermediate 168)

6 A solution 2,6-di-tert-butyl-4-trimethylsilanylethynyl-phenol

7 (Intermediate 167, 0.3 02g, Immol) in acetone (5mL) was treated with

8 potassium carbonate (0.138Sg, immol) and methyl iodide 142g, immol)

9 and stirred overnight at room temperature. The volatiles were distilled off in

vacuo and the residue was purified by flash column chiromatography on

11 silica gel (23 0-400 mesh) using ethyl acetate as the eluent to afford the title

12 compound as a white solid (0.28g, 

13 'H NMR (300 MHz, CDCl3 8 7.41 2H1), 3.70 311), 1.49 18H1), 0.30

14 9H).

1.3 -Di-tert-buiyl-5-ethynyl-2-rnethoxy-benzene: (Intermediate 1169)

16 Following General Procedure E and (3,5-di-tert-butyl-4-methoxy-

17 phenylethynyl)-trimethyl-silane (Intermediate 168, 0.28g, 0.9mmol),

18 potassium carbonate (0.98g, 7. immol) and methanol (1 OmL) followed by

19 flash column chromatography over silica gel (230-400 mesh) using hexane

as the eluent, the title compound was obtained (0.23g, 100%).

21 'H NMR (300 MHz, CDCl3 8 7.46 211), 3.75 311), 3.05 IlH), 1.49

22 18H).

23 5-Di-tert-butv-4-methoxv-phenlylethynvyl)-phenvyl] -acetic acid methyl

24 ester: (Compound 142, General Formula 

Following General Procedure F and using 1 

26 2-methoxy-benzene (Intermediate 169, 0.094g, 0. 36mmol), methyl-4-iodo

27 phenyl acetate (Reagent B, 0.09g, O.32mmol), triethyl amnine 
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1 anhydrous tetrahydrofuran (5mL), copper(I)iodide (0.02g, 0. Immol) and

2 dichlorobis(triphenylphosphine)palladium(II) (0.06g, 0.08 Smmol) followed

3 by flash column chromatography over silica gel (230-400 mesh) using 10 

4 ethyl acetate in hexane as the eluent, the title compound 11 4g, 8 was

obtained as an oil.

6 'H NMvR (300 MI-z, CDCl3 5 7.52 2H, J= 8.0H1z), 7.46 2H), 7.28 (d,

7 2H, J= 8.2Hz), 3.72 3H), 3.71(s, 3H), 3.66 2H), 1.47 18H).

8 .5-Di-tert-butv-4-methoxv-phenylethvnvl)-phenl]l-acetic acid:

9 (Compound 143, General Formula 

Following General Procedure I and using [4-(3,5-di-tert-butyl-4-

I1I methoxy-phenylethynyl)-phenyll]-acetic acid methyl ester (Compound 142,

12 0. 1 14g, 0.29mmol), 5M aqueous sodium hydroxide solution (2mL) and

13 ethanol (4mL), followed by preparative reverse phase HPLC using 

14 water in acetonitrile as the mobile phase, the title compound was obtained as

a white solid (0.097g, 88%).

16 1H NMR (300 MI1z, CDCI3 5 7.55(d, 2H, J= 8.0Hz), 7.48 211), 7.30 (d,

17 2H, J= 8.2Hz), 3.74 3H), 3.69 211), 1.49 18H1).

18 -Di-tert-butv-4-methox y-phenyLehyniyl)-2-fluoro-phenytI -acetic acid

19 metl ester: (Compound 144, General Formula 

Following General Procedure F and using 1 

21 2-methoxy-benzene (Intermediate 169, 0.087g, 0.33mmol), methyl-2-

22 fluoro-4-iodo phenyl acetate (Reagent H, 0.088g, 0.3Ommol), triethyl amine

23 (5mL), anhydrous tetrahydroftiran (1 OmL), copper(I)iodide (0.02g, 0. limmol)

24 and dichlorobis(triphenylphosphine)palladium(II) (0.06g, 0 

followed by flash column chromatography over silica gel (230-400 mesh)

26 using 10 ethyl acetate in hexane as the eluent, the title compound 122g,

27 89%) was obtained.



'H NMR (300 MHz, CDCI3 6 7.46 2H), 7.33-7.24 3H), 3.75 3H),

3.73(s, 3H), 3.72 2H), 1.48 18H).

[4-(3,5-Di-tert-butvl-4-methoxy-phenylethynyl)-2-fluoro-phenyl]-acetic

acid: (Compound 145, General Formula 

5 Following General Procedure I and using [4-(3,5-di-tert-butyl-4-

methoxy-phenylethynyl)-2-fluoro-phenyl]-acetic acid methyl ester
O

0(Compound 144, 0.122g, 0.29rmnol), 5M aqueous sodium hydroxide

solution (lmL) and ethanol (4mL), followed preparative reverse phase

HPLC using 10% water in acetonitrile as the mobile phase, the title

compound was obtained as a white solid (0.077g, 

'H NMR (300 MHz, CDCl3 6 7.42 2H), 7.29-7.19 3H), 3.71 2H),

3.69 3H), 1.43 18H).

Throughout this specification and the claims which follow, unless the

context requires otherwise, the word "comprise", and variations such as

"comprises" or "comprising", will be understood to imply the inclusion of a stated

integer or step or group of integers or steps but not the exclusion of any other

integer or step or group of integers or steps.

The reference in this specification to any prior publication (or information

derived from it), or to any matter which is known, is not, and should not be taken

as an acknowledgment or admission or any form of suggestion that that prior

publication (or information derived from it) or known matter forms part of the

common general knowledge in the field of endeavour to which this specification

relates.
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The claims defining the invention are as follows:

c-I 1. A compound of the fomniula

00
c-I 'AAA- Z-A(R2)-(CH2)T---COOR 8

7

wherein A is a phenyl or naphthyl group, or heteroaryl selected from

a group consisting of pyridyl, thienyl, furyl, pyridazinyl, pyrirnidinyl,

pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

heteroaryl groups being optionally substituted with one or two R2 groups;

X is 0, S or NR where R is H, alkcyl of 1 to 6 carbons or benzvl;

Y is H, alkyl of I to 10 carbons, benzyl, lower alkyl or halogen

substituted benzyl, fluoro-substituted alkyl of I to 10 carbons, cycloalkyl of

3 to 6 carbons, lower alkyl substituted cycloalkyl of 3 to 6 carbons, Cl, Br,

or I

Z is 

where n'is an integer having the value I 

-CO-NR I 

NRI-CO-;

-C0-0-,

-0-co-,

-CS -NRI-

Nk1-CS-,
-C0-s-,
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1 -S-CO-,

2 

3 R1 is independently H or alkyl of 1 to 6 carbons;

4 p is an integer having the values of 0 to 4;

R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, CF,,

6 fluoro substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or

7 alkylthio of 1 to 6 carbons;

8 R3 is independently alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

9 substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

alkylthio of 1 to 6 carbons or benzyl;

11 m is an integer having the values 0 to 2;

12 R4 is independently H, alkyl of 1 to 6 carbons, or F; fluorosubstituted

13 alkyl of 1 to 6 carbons, or halogen;

14 o is an integer having the values of 0 to 2;

n is an integer having the values of 0 to 4, and

16 R8 is H, alkyl of 1 to 6 carbons, -CH20(C 1 6-alkyl), or a cation of a

17 pharmaceutically acceptable base.

18 2. A compound in accordance with Claim 1 where A is phenyl,

19 naphthyl, pyridyl, thienyl or furyl.

3. A compound in accordance with Claim 1 where n is 0, 1 or 2.

21 4. A compound in accordance with Claim 1 where Z is -CO-

22 NR 1

23 or -(CR,=CR) n where n' is 1.

24 5. A compound in accordance with Claim 1 where the Z group is

attached to the 6-position of the bicyclic moiety.

26 6. A compound in accordance with Claim 1 where X is O.

27 7. A compound in accordance with Claim 1 where Y is H, lower
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1 alkyl of 1 to 3 carbons or cyclopropyl.

2 8. A compound in accordance with Claim 1 where A is phenyl.

3 9. A compound in accordance with Claim 8 where Z is -C or 

4 CO-O-.

10. A compound in accordance with Claim 9 where Y is H or

6 cyclopropyl.

7 11. A compound of the formula

8 3

9  1Z _.(CH 2)n-COOR8
Z 4

11

12 x R,

13 Y

14

where X is O or CH3N;

16 Y is H or cyclopropyl;

17 Z is or -CO-O-;

18 R is H or F;

19 n is 0 or 1, and

R8 is H, alkyl of 1 to 6 carbons, or a cation of a pharmaceutically

21 acceptable base.

22 12. A compound in accordance with Claim 11 where X is O.

23 13. A compound in accordance with Claim 12 where Y is H and Z is

24 

14. A compound in accordance with Claim 13 where the 

26 (CH 2)nCOOR 8 group is in the 4 position of the phenyl ring.

27 15. A compound in accordance with Claim 14, which is selected

28 from the group consisting of:
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1 benzoic acid, ,4-dihydro-4,4-dimethylspiro[2H- 1-benzopyran-

2 2,1 '-cyclopropane]-6-yl)ethynyl]-. benzeneacetic acid, 4-[(3,4-dihydro-4,4-

3 dimethylspiro[2H- 1 -benzopyran-2, 1' -cyclopropane]-6-yl)ethynyl]- and 2-

4 fluoro-benzoic acid, ,4-dihydro-4,4-dimethylspiro[2H-l1-benzopyran-

2,1 '-cyclopropane]-6-yI)ethynyll- or a salt with a pharmaceutically

6 acceptable base or a C1 6 alkyl ester of said compound.

7 16. A compound in accordance with Claim 12 where Y is

8 cyclopropyl and Z is 

9 17. A compound in accordance with Claim 16 where the 

(CH2).COOR 8 group is in the 4 position of the phenyl ring.

11 18. A compound in accordance with Claim 17, which is selected

12 from the group consisting of:

13 benzeneacctic acid, 4-[(8-cyclopropyl-3,4-dihydro-4,4-

14 dimethylspiro[2H- 1-benzopyran-2, 1' -cyclopropane]-6-yl)ethynyl]-, 4- 

cyclopropyl-3 ,4-dihydro-4,4-dimethylspiro[2H- 1 -benzopyran-2, 1'-

16 cyclopropane]-6-yl)ethynyl]-2-fluoro-benzeneacetic acid, benzoic acid, 4-

17 [(8-cyclopropyl-3,4-dihydro-4,4-dimethylspiro[2H- 1 -benzopyran-2, 1Y-

18 cyclopropane]-6-yl)ethynyl]- and 4-[(8-cyclopropyl-3 ,4-dihydro-4,4-

19 dim-ethylspiro[2H- 1-benzopyran-2, 1' -cyclopropane]-6-yl)ethynyl]-2-fluoro-

benzoic acid or a salt with a pharmaceutically acceptable base or a CI-6 alkyl

21 ester of said compound.

22 19. A compound in accordance with Claim 12 where Y is

23 cyclopropyl and Z is -CO-O-.

24 20. A compound in accordance with Claim 19 where the 

(CH 2 11C00R8 group is in the 4 position of the phenyl ring.

26 21. A compound in accordance with Claim 20 which is spiro[2H-lI-

27 benzopyran-2,1I'-cyclopropane] -6-carboxylic acid, 8-cyclopropyl-3 ,4-

28 dihydro-4,4-dimcthyl-, 4-(carboxymethyl)phenyl ester or a salt with a
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1 pharmaceutically acceptable base or a C16 alkyl ester of said compound.

2 22. A compound in accordance with Claim 19 where the 

3 (CH 2)nCOOR 8 group is in the 3 position of the phenyl ring.

4 23. A compound in accordance with Claim 22 which is spiro[2H-1-

benzopyran-2,1'-cyclopropane]-6-carboxylic acid, 8-cyclopropyl-3,4-

6 dihydro-4,4-dimethyl-, 3-(carboxymethyl)phenyl ester or a salt with a

7 pharmaceutically acceptable base or a CI. 6 alkyl ester of said compound.

8 24. A compound in accordance with Claim 11 where X is CH3N, Y

9 is H andZ is-C C-.

25. A compound in accordance with Claim 22 which is benzoic acid,

11 1,4,4-trimethylspiro[2H- 1-1,2,3,4-tetrahydroquinoline-2,1 

12 cyclopropane]-6-yl)ethynyl]- or a salt with a pharmaceutically acceptable

13 base or a Ci. 6 alkyl ester of said compound.

14 26. A compound of the formula

(R 3)m
16 4s A

17 Z-A(R 2)-(CH 2)--COOR8

18 R 5-X 

19

(RI)p

21

22 wherein A is a phenyl or naphthyl group, or heteroaryl selected from

23 a group consisting ofpyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

24 pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

heteroaryl groups being optionally substituted with one or two R2 groups;

26



WO 02/18361 PCT/US01/25443

241

1 X is O, S or NR where R is H, alkyl of 1 to 6 carbons or benzyl;

2 Zis 

3 -(CRI=CR)n where n' is an integer having the value 1 

4 -CO-NR 1

NR1-CO-,

6 -CO-O-,

7 -O-CO-,

8 -CS-NR 1

9 NR-CS-,

-CO-S-,

11 -S-CO-,

12 

13 R 1 is independently H or alkyl of 1 to 6 carbons;

14 p is an integer having the values of 0 to 4;

R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

16 substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or alkylthio of 1

17 to 6 carbons;

18 R3 is independently alkyl of 1 to 6 carbons, F, C1, Br, I, fluoro

19 substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

alkylthio of 1 to 6 carbons or benzyl;

21 m is an integer having the values 0 to 4;

22 Rs is H, alkyl of 1 to 6 carbons, fluorosubstituted alkyl of 1 to 6

23 carbons, benzyl, or lower alkyl or halogen substituted benzyl;

24 n is an integer having the values of 0 to 4, and

Rg is H, alkyl of 1 to 6 carbons, -CH20(C 1 6-alkyl), or a cation of a

26 pharmaceutically acceptable base.

27 27. A compound in accordance with Claim 26 where A is phenyl,

28 naphthyl, pyridyl, thienyl or furyl.
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1 28. A compound in accordance with Claim 26 where n is 0, 1 or 2.

2 29. A compound in accordance with Claim 26 where Z is 

3 CO-NRI-, or -(CRI=CR 1 where n' is 1.

4 30. A compound in accordance with Claim 26 where the Z group is

attached to the 4-position of the phenyl moiety.

6 31. A compound in accordance with Claim 26 where X is O.

7 32. A compound in accordance with Claim 26 where X is NR.

8 33. A compound of the formula

R3- (CH2)n-COOR 8

R5 X

9 where X is O, NR where R is H, n-propyl or benzyl;

R3 is H or lower alkyl of 1 to 6 carbons;

11 R5 is benzyl or lower alkyl of 1 to 6 carbons;

12 n is 0 or 1, and

13 R8 is H, alkyl of 1 to 6 carbons, or a cation of a pharmaceutically

14 acceptable base.

34. A compound in accordance with Claim 33 where X is NR.

16 35. A compound in accordance with Claim 34 where R is n-propyl

17 and Rs is n-propyl.

18 36. A compound in accordance with Claim 35 which is 

19 dipropylamino-cyclopropyl)-phenylethynyl]-benzoic acid or a salt with a

pharmaceutically acceptable base or a C, 6 alkyl ester of said compound.

21 37. A compound in accordance with Claim 34 where R is H and R
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1 is n-propyl or benzyl.

2 38. A compound in accordance with Claim 37 which is selected from

3 the group consisting of -propylamino-cyclopropyl)-phenylethynyl]-

4 benzoic acid and 4-[4-(1-benzylamino-cyclopropyl)-phenylethynyl]-benzoic

acid or a salt with a pharmaceutically acceptable base or a C1-6 alkyl ester of

6 said compound.

7 39. A compound in accordance with Claim 34 where R is benzyl or

8 methyl and R. is benzyl.

9 40. A compound in accordance with Claim 39 which is selected from

the group consisting of 1 -dibenzylamino-cyclopropyl)-

11 phenylethynyl]-benzoic acid and -benzylmethylamino-cyclopropyl)-

12 phenylethynyl]-benzoic acid or a salt with a pharmaceutically acceptable

13 base or a C1 6 alkyl ester of said compound.

14 41. A compound in accordance with Claim 33 where X is O.

42. A compound in accordance with Claim 41 where R. is benzyl

16 and n is 0.

17 43. A compound in accordance with Claim 42 which is selected from

18 the group consisting of 4-[4-(1-benzyloxycyclopropyl)-phenylethynyl]-

19 benzoic acid, -benzyloxycyclopropyl)-3-methyl-phenylethynyl]-

benzoic acid and -benzyloxycyclopropyl)-3-ethyl-phenylethynyl]-

21 benzoic acid or a salt with a pharmaceutically acceptable base or a C-6

22 alkyl ester of said compound.

23 44. A compound in accordance with Claim 41 where R5 is benzyl

24 and n is 1.

45. A compound in accordance with Claim 44 which is selected from

26 the group consisting of -benzyloxycyclopropyl)-phenylethynyl]-

27 phenyl}-acetic acid, -benzyloxycyclopropyl)-3-methyl-

28 phenylethynyl]-phenyl} -acetic acid and {4-[4-(1-benzyloxycyclopropyl)-3-
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1 ethyl-phenylethynyl] -phenyl}k-acetic acid or a salt with a pharmaceutically

2 acceptable base or a C16 alkyl ester of said compound.

3 46. A compound in accordance with Claim 41 where R5 is methyl,

4 ethyl, iso-propyl, or (CH 3 3-CH 2 and n is 0.

47. A compound in accordance with Claim 46 which is selected from

6 the group consisting of 4- 1-methoxycyclopropyl)-phenylethynyl]-

7 benzoic acid, 4-[4-(1-isopropoxycyclopropyl)-phenylethynyl]-benzoic acid,

8 4- 1-isopropoxycyclopropyl)-3-methyl-phenylethynyl]-benzoic acid, 4-

9 [1-(2,2-dimethylpropyloxy)-cyclopropyl]-3 -methyl-phenylethynyl]-

benzoic, acid and 4- [4-(l1-ethoxycyclopropyl)-3-ter-butyl-phenylethynyl] 

11I benzoic acid or a salt with a pharmaceutically acceptable base or a C 1 6 alkyl

12 ester of said compound.

13 48. A compound in accordance with Claim 41 where R5 is methyl,

14 ethyl, iso-propyl, or (CH3 3-C11 2 and n is 1.

49. A compound in accordance with Claim 48 which is selected from

16 the group consisting of 1-methoxycyclopropyl)-phenylethynyl]-

17 phenyl }-acetic acid, 4- 1-isopropoxycyclopropyl)-phenylethynyl]-

18 phenyll}-acetic acid, 1-isopropoxycyclopropyl)-3 -methyl-

19 phenylethynyl]-phenyl) -acetic acid, 1-(2,2-dimethyipropyloxy)-

cyclopropyl]-3 -methyl-phenylethynyl]-phcnyl} -acetic acid, 

21 benzyloxycyclopropyl)-3-ethyl-phenylethynyl] -phenyl} -acetic acid, t4- [4-
22 (1 -isopropoxycyclopropyl)-3-ethyl-phenylethynyl]-phenyl) -acetic acid and

23 [4-(l1 -ethoxycyclopropyl)-3-tert-butyl-phenylethynyl]-phenyl} -acetic acid

24 or a salt with a pharmaceutically acceptable base or a C1 6 alkyl ester of said

compound.

26

27

28
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1 50. A compound of the formula

R, R, (R3)m

(R4) 5 6

I ~Z-A(R 2)-(CH2)F-COOR 8
N7

(R1 )F Y

2 wherein A is a phenyl or naphthyl group, or heteroaryl selected from

3 a group consisting of pyridyl, thienyl., furyl, pyridazinyl, pyrimidinyl,

4 pyrazinyl, thiazolyl., oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

heteroaryl groups being optionally substituted with one or two R2 groups;

6 Y is H, alkyl of 1 to 10 carbons, benzyl, lower alkyl or halogen

7 substituted benzyl, ftuoro-substituted akyl of 1 to 10 carbons, cycloalkyl of

8 3 to 6 carbons, lower alkyl substituted cycloalkyl of 1 to 6 carbons, CI, Br,

9 orn;

Z is -CE-C-,

11 -(CR1 =CRI)n' where d' is an integer having the value 1 

12 -CO-NR1

13 NRI-CO-,

14 -CO-C-,

-0-CC-,

16 -CS-NR 1

17 NRI-CS-,

18 -CO-S-,

19 -S-CC-,
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1 R1 is independently H or alkyl of 1 to 6 carbons;

2 p is an integer having the values of 0 to 

3 R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

4 substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or alkylthio of 1

to 6 carbons;

6 R3 is independently alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

7 substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

8 alkylthio of 1 to 6 carbons or benzyl;

9 m is an integer having the values 0 to 2;

R4 is independently H, alkyl of 1 to 6 carbons, or F; fluorosubstituted

11 alkyl of 1 to 6 carbons, or halogen;

12 o is an integer having the values of 0 to 4;

13 n is an integer having the values of 0 to 4, and

14 R 8 is H, alkyl of 1 to 6 carbons, -CH20(C 1 6-alkyl), or a cation of a

pharmaceutically acceptable base.

16 51. A compound in accordance with Claim 50 where A is phenyl,

17 naphthyl, pyridyl, thienyl or furyl.

18 52. A compound in accordance with Claim 50 where n is 0, 1 or 2.

19 53. A compound in accordance with Claim 50 where Z is 

CO-NRI-,

21 or -(CRI=CR 1 where n' is 1.

22 54. A compound in accordance with Claim 50 where the Z group is

23 attached to the 6-position of the bicyclic moiety.

24 55. A compound in accordance with Claim 50 where Y is H, lower

alkyl of 1 to 3 carbons, cycloalkyl, lower alkyl substituted cycloalkyl, or

26 halogen.

27 56. A compound in accordance with Claim 50 where A is phenyl.
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1 57. A compound of the formula

2

3 (CH 2)--COOR 8

4
R2

6

7 where R2 is H or halogen;

8 n is 0 or 1 and

9 R8 is H, alkyl of 1 to 6 carbons, or a cation of a pharmaceutically

acceptable base.

11 58. A compound in accordance with Claim 57 where n is 1 and R2 is

12 F.

13 59. A compound in accordance with Claim 58 which is 

14 cyclopropyl-4,4-dimethyl-1,2,3,4-tetrahydro-isoquinolin-6-yl-ethynyl)-2-

fluoro-phenyl]-acetic acid or a salt with a pharmaceutically acceptable base.

16 60. A compound in accordance with Claim 57 where n is 1 and R2 is

17 H.

18 61. A compound in accordance with Claim 60 which is 

19 cyclopropyl-4,4-dimethyl-1,2,3,4-tetrahydro-isoquinolin-6-yl-ethynyl)-

phenyl]-acetic acid or a salt with a pharmaceutically acceptable base.

21 62. A compound of the formula

22
R, R1

23 (3)m

24 (R4) 6

V A(R 2)-(CH2 COOR 8

26

27

28 X, Y
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1 wherein A is a phenyl or naphthyl group, or heteroaryl selected from

2 a group consisting ofpyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

3 pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

4 heteroaryl groups being optionally substituted with one or two R2 groups;

X1 is 1-imidazolyl, or lower alkyl or halogen substituted 1-

6 imidazolyl, OR, SR, NRR 6 where R is H, alkyl of 1 to 6 carbons or benzyl;

7 Y is H, alkyl of 1 to 10 carbons, benzyl, lower alkyl or halogen

8 substituted benzyl, fluoro-substituted alkyl of 1 to 10 carbons, cycloalkyl of

9 3 to 6 carbons, lower alkyl substituted cycloalkyl of 3 to 6 carbons, Cl, Br,

or I;

11 Zis 

12 -(CRI=CR)n, where n' is an integer having the value 1 

13 -CO-NR 1

14 NRi-CO-,

-CO-O-,

16 -O-CO-,

17 -CS-NR 1

18 NRI-CS-,

19 -CO-S-,

-S-CO-,

21 

22 R, is independently H or alkyl of 1 to 6 carbons;

23 R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

24 substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or alkylthio of 1

to 6 carbons;

26 R3 is independently alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

27 substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,
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1 alkylthio of 1 to 6 carbons or benzyl;

2 m is an integer having the values 0 to 2;

3 R4 is independently H, alkyl of 1 to 6 carbons, or F; fluorosubstituted

4 alkyl of 1 to 6 carbons, or halogen;

o is an integer having the values of 0 to 4;

6 R16 is H, lower alkyl, cycloalkyl of 3 to 6 carbons, lower alkyl

7 substituted cycloalkyl of 3 to 6 carbons;

8 n is an integer having the values of 0 to 4, and

9 R8 is H, alkyl of 1 to 6 carbons, -CH20(C 1 6-alkyl), or a cation of a

pharmaceutically acceptable base, with the proviso that when Y is H, A is

11 phenyl and X1 is OH then n is 1 to 4.

12 63. A compound in accordance with Claim 62 where A is phenyl,

13 naphthyl, pyridyl, thienyl or furyl.

14 64. A compound in accordance with Claim 62 where n is 0, 1 or 2.

65. A compound in accordance with Claim 62 where Z is 

16 CO-NR-,

17 or -(CR 1=CR 1 n where n' is 1.

18 66. A compound in accordance with Claim 62 where the Z group is

19 attached to the 6-position of the bicyclic moiety.

67. A compound in accordance with Claim 62 where X1 is 1-

21 imidazolyl, halogen or C1-6 substituted 1-imidazolyl, or NRR 6 where R6 is

22 preferably cyclopropyl or branched-chain alkyl of 1 to 6 carbons.

23 68. A compound in accordance with Claim 62 where Y is H, lower

24 alkyl of 1 to 3 carbons, cycloalkyl, lower alkyl substituted cycloalkyl, or

halogen.

26
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1 69. A compound of the formula

2

3 

4 (CH 2)7-COOR8

4

6R2

'7

8

9 wherein X, is 1 -imidazolyl, or dialkyl-N or alkyl,cyclopropyl-N

where the alkyl group has 1 to 6 carbons;

I1I R2 is HI or halogen;

12 n is 0or1, and

13 R8 is H, alkyl of i to 6 carbons, or a cation of a pharmaceutically

14 acceptable base.

70. A compound in accordance with Claim 69 where X, is

16 methyl,cyclopropyl-N and n is 0.

17 71. A compound in accordance with Claim 70 which is selected from

18 the group consisting of 4-[(5-cyclopropyl-methyl-amino)-8,8-dimethiyl-

19 5,6,7,8-tetrahydro-naphthalene-2y1-ethynyl]-benzoic acid and 4- 

(cyclopropyl-inethyl-amino)-8,8-dimethyl- 5,6,7,8-tetrahydro-naphthalene-

21 2-yl-ethynyl]-2-fluoro benzoic acid or a salt with a pharmaceutically

22 acceptable base or a CI-6 alkyl ester of said compound.

23 72. A compound in accordance with Claim 69 where X, is

24 methyl,cyclopropyl-N and n is 1.

73. A compound in accordance with Claim 72 which is selected from

26 the group consisting of 4.4(5 -(cyclopropyl-methyl-amino)-8,8-dimethyl-

27 5 ,6,7,8-tetrahydro-naphthalene-2-yl-ethynyl)-phenyl] -acetic acid and 
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1 (cyclopropyl-methyl-amino)-8,8-dimethyl- 5,6,7,8-tetrahydro-naphthalene-2-

2 yl-ethynyl)-2-fluoro-phenyl]-acetic acid or a salt with a pharmaceutically

3 acceptable base or a C1-6 alkyl ester of said compound.

4 74. A compound in accordance with Claim 69 where X1 is

methyl,iso-propyl-N.

6 75. A compound in accordance with Claim 74 which is 

7 propyl-methyl-amino)-8,8-dimethyl-5,6,7,8-tetrahydro-naphthalene-2-yl-

8 ethynyl)]-benzoic acid or a salt with a pharmaceutically acceptable base or a

9 C,. 6 alkyl ester of said compound.

76. A compound in accordance with Claim 69 where X1 is 1-

11 imidazolyl and n is 0.

12 77. A compound in accordance with Claim 76 which is 

13 imidazol- 1 -yl-8,8-dimethyl-5,6,7,8-tetrahydro-naphthalen-2-yl-ethynyl)-

14 benzoic acid or a salt with a pharmaceutically acceptable base or a C1-6 alkyl

ester of said compound.

16 78. A compound in accordance with Claim 69 where X1 is 1-

17 imidazolyl and n is 1.

18 79. A compound in accordance with Claim 78 which is 

19 imidazol-1-yl-8,8-dimethyl-5,6,7,8-tetrahydro-naphthalen-2-yl-ethynyl)-

phenyl]-acetic acid or a salt with a pharmaceutically acceptable base or a Cj

21 6 alkyl ester of said compound.

22 80. A compound of the formula

23 (R3)m
24 4

I _Z-A(R 2 COOR 8
26 7 X
27

28
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wherein A is a phenyl or naphthyl group, or heteroaiyl selected firom

a group consisting of pyridyl, thienyl, fuiyl, pyridazinyl, pyrimidinyl,

R pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

groups being optionally substituted with one or two R, groups;

00
C1 X is O, S or NR where R is H, alkyl of 1 to 6 carbons, C1-6-

trialkylsilyl or benzyl; Y is alkyl of 1 to 10 carbons, benzyl, lower alkyl

or halogen substituted benzyl, fluoro-substituted alkyl of 1 to 10 carbons,

cycloalkyl of 3 to 6 carbons, lower alkyl substituted cycloalkyl of 3 to 6

carbons, Cl, Br, or 1;

Zis -C C-,

where n' is an integer having the value 1 

-CO-NR1~

NRi-CO-,

-CO-O-,

-O-CO-,

-CS-NR-,

NR,-CS-,

-CO-S-,

-S-CO-,

R, is independently H or alklyl of 1 to 6 carbons;

R 2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or alkylthio of 1

to 6 carbons;

R3 is independently alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

alkylthio of 1 to 6 carbons or benzyl;



m is an integer having the values 0 to 3;

R7 is H, alkyl of 1 to 6 carbons, cycloalkyl of 3 to 6 carbons or lower

alkyl substituted cycloalkyl of 1 to 6 carbons;

n is an integer having the values of 1 to 4, and

Rg is H, alkyl of 1 to 6 carbons, -CH20(Cl-6-alkyl), or a cation of a

pharmaceutically acceptable base.

81. A compound in accordance with Claim 80 where A is phenyl,

naphthyl, pyridyl, thienyl or furyl.

82. A compound in accordance with Claim 80 where n is 1 or 2.

83. A compound in accordance with Claim 80 where Z is 

CO-NRI-,

or -(CRi=CRI)n, where n' is 1.

84. A compound in accordance with Claim 80 where the Z group is

attached to the 4-position of the phenyl moiety.

A compound in accordance with Claim 80 where X is O.

86. A compound in accordance with Claim 80 where Y is lower

alkyl of I to 3 carbons, cycloalkyl, lower alkyl substituted cycloalkyl, or

halogen.

87. A compound in accordance with Claim 80 where A is phenyl.

88. A compound in accordance with Claim 80 where n is 1.

89. A compound of the fonnula

R3 CH2-COOR8
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1 wherein Y is branched-chain alkyl of 3 to 6 carbons;

2 R2 is H or F;

3 R3 is branched-chain alkyl of 3 to 6 carbons;

4 R7 is lower alkyl of 1 to 6 carbons, and

R8 is H, alkyl of 1 to 6 carbons, -CH20(Cl_6-alkyl), or a cation of a

6 pharmaceutically acceptable base.

7 90. A compound in accordance with Claim 89 where Y is t-butyl.

8 91. A compound in accordance with Claim 90 where R3 is t-butyl.

9 92. A compound in accordance with Claim 91 where R7 is methyl.

93. A compound in accordance with Claim 92 which is selected from

11 the group consisting of [4-(3,5-di-tert-butyl-4-methoxy-phenylethynyl)-

12 phenyl]-acetic acid and [4-(3,5-di-tert-butyl-4-methoxy-phenylethynyl)-2-

13 fluoro-phenyl]-acetic acid or a salt of said compound with a

14 pharmaceutically acceptable base.

94. A compound of the formula

16 (R3 )m
17 4\\4
18 1

18Z-A(lf)-(Cq)-COO%
19 X 

21 y

22

23 wherein A is a phenyl or naphthyl group, or heteroaryl selected from

24 a group consisting of pyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

26 heteroaryl groups being optionally substituted with one or two R2 groups;

27 X2 is 1-imidazolyl, lower alkyl or halogen substituted 1-imidazolyl,



WO 02/18361 PCT/US01/25443

255

1 OR 7 SR 7 or NRR7 where R is H, alkyl of 1 to 6 carbons or benzyl;

2 Y is H, alkyl of 1 to 10 carbons, benzyl, lower alkyl or halogen

3 substituted benzyl, fluoro-substituted alkyl of 1 to 10 carbons, cycloalkyl of

4 3 to 6 carbons, lower alkyl substituted cycloalkyl of 3 to 6 carbons, Cl, Br,

or I;

6 Z is 

7 -(CRI=CR1 where n' is an integer having the value 1 

8 -CO-NRI-,

9 NR 1 -CO-,

-CO-O-,

11 -O-CO-,

12 -CS-NR 1

13 NRi-CS-,

14 -CO-S-,

-S-CO-,

16 

17 R1 is independently H or alkyl of 1 to 6 carbons;

18 R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro

19 substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or alkylthio of 1

to 6 carbons;

21 R3 is alkyl of 1 to 6 carbons, F, Cl, Br, I, fluoro substituted alkyl of 1

22 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons, alkylthio of 1 to 6 carbons

23 or benzyl;

24 m is an integer having the values 0 to 3;

R7 is H, alkyl of 1 to 6 carbons, cycloalkyl of 3 to 6 carbons, lower

26 alkyl substituted cycloalkyl of 3 to 6 carbons or C1 6-trialkylsilyl.

27 n is an integer having the values of 0 to 4, and

28 Rs is H, alkyl of 1 to 6 carbons, -CH20(C1 6-alkyl), or a cation of a
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1 pharmaceutically acceptable base.

2 95. A compound in accordance with Claim 94 where A is phenyl,

3 naphthyl, pyridyl, thienyl or furyl.

4 96. A compound in accordance with Claim 94 where n is 0, 1 or 2.

97. A compound in accordance with Claim 94 where Z is 

6 CO-NR 1

7 or -(CRI=CR 1 where n' is 1.

8 98. A compound in accordance with Claim 94 where the Z group is

9 attached to the 4-position of the phenyl moiety.

99. A compound in accordance with Claim 94 where X2 is 1-

11 imidazolyl, lower alkyl or halogen substituted 1-imidazolyl.

12 100. A compound in accordance with Claim 94 where Y is H, lower

13 alkyl of 1 to 3 carbons, cycloalkyl, lower alkyl substituted cycloalkyl, or

14 halogen.

101. A compound in accordance with Claim 94 where A is phenyl.

16 102. A compound in accordance with Claim 94 where n is 1.

17 103. A compound of the formula

18

19  R3E--- (CF)n-COOF

21

22

23 wherein R3 is alkyl of I to 6 carbons;

24 X2 is 1-imidazolyl, OR 7 or NRR 7 where R is alkyl of 1 to 6 carbons

or cyclopropyl, and R7 is alkyl of 1 to 6 carbons, cyclopropyl or lower alkyl

26 substituted cyclopropyl;

27 n is 0 or 1, and
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1 R8 is H, alkyl of 1 to 6 carbons, or a cation of a pharmaceutically

2 acceptable base.

3 104. A compound in accordance with Claim 103 wherein X2 is 1-

4 imidazolyl.

105. A compound in accordance with Claim 104 wherein n is 0.

6 106. A compound in accordance with Claim 105 which is selected

7 from the group consisting of 4-(4-imidazol-l-yl-methyl-3-methyl-

8 phenylethynyl)-benzoic acid and [4-(4-imidazol-l-yl-methyl-3-isopropyl-

9 phenylethynyl)-phenyl]-benzoic acid or a salt of said compound with a

pharmaceutically acceptable base or a C1-6 alkyl ester of said compound.

11 107. A compound in accordance with Claim 104 wherein n is 1.

12 108. A compound in accordance with Claim 107 which is selected

13 from the group consisting of [4-(4-imidazol-1-yl-methyl-3-methyl-

14 phenylethynyl)-phenyl]-acetic acid and [4-(4-imidazol-1-yl-methyl-3-

isopropyl-phenylethynyl)-phenyl]-acetic acid or a salt of said compound

16 with a pharmaceutically acceptable base or a C1.6 alkyl ester of said

17 compound.

18 109. A compound in accordance with Claim 103 where X2 is

19 ethyl,cyclopropyl-N-.

110. A compound in accordance with Claim 109 wherein n is 0.

21 111. A compound in accordance with Claim 110 which is selected

22 from the group consisting of 4-{4-[(cyclopropyl-ethyl-amino)-methyl]-3-

23 methyl-phenylethynyl}-benzoic and 4-{4-[(cyclopropyl-ethyl-amino)-

24 methyl]-3-isopropyl-phenylethynyl}-benzoic acid or a salt of said

compound with a pharmaceutically acceptable base or a C1-6 alkyl ester of

26 said compound.

27 112. A compound in accordance with Claim 109 wherein n is 1.

28 113. A compound in accordance with Claim 112 which is 
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1 [(cyclopropyl-ethyl-amino)-methyl]-3-methyl-phenylethynyl}-phenyl)-acetic

2 acid or a salt of said compound with a pharmaceutically acceptable base or a

3 C1 6 alkyl ester of said compound.

4 114. A compound in accordance with Claim 103 where X2 is (1-

methyl)cyclopropyl-oxy.

6 115. A compound in accordance with Claim 114 wherein n is 1.

7 116. A compound in accordance with Claim 115 which is 

8 isopropyl-4-( 1 -methyl-cyclopropoxymethyl)-phenylethynyl]-phenyl} -acetic

9 acid or a salt of said compound with a pharmaceutically acceptable base or a

C1 6 alkyl ester of said compound.

11 117. A compound of the formula

12

13 (R3)m

14 (R4)o 6
N A(R2)-(CH 2 COOR8

16 7

17 A Y
18

ri19

(R)

21

22 wherein A is a phenyl or naphthyl group, or heteroaryl selected from

23 a group consisting ofpyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

24 pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

heteroaryl groups being optionally substituted with one or two R2 groups;

26 Y is H, alkyl of 1 to 10 carbons, benzyl, lower alkyl or halogen

27 substituted benzyl, fluoro-substituted alkyl of 1 to 10 carbons, cycloalkyl of
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1 3 to 6 carbons, lower alkyl substituted cycloalkyl of 3 to 6 carbons, F, Cl,

2 Br, or I;

3 Z is 

4 -(CRI=CRI)n where n' is an integer having the value 1 

-CO-NR1

6 NRI-CO-,

7 -CO-O-,

8 -O-CO-,

9 -CS-NR 1

NRI-CS-,

11 -CO-S-,

12 -S-CO-,

13 

14 R1 is independently H or alkyl of 1 to 6 carbons;

p is an integer having the values of 0 to 

16 R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, CF3,

17 fluoro substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or

18 alkylthio of 1 to 6 carbons;

19 R3 is independently alkyl of 1 to 6 carbons, F, Cl, Br, I, CF3, fluoro

substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

21 alkylthio of 1 to 6 carbons or benzyl;

22 m is an integer having the values 0 to 2;

23 R4 is independently H, alkyl of 1 to 6 carbons, or F; fluorosubstituted

24 alkyl of 1 to 6 carbons, or halogen;

o is an integer having the values of 0 to 4;

26 n is an integer having the values of 0 to 4, and

27 Rs is H, alkyl of 1 to 6 carbons, -CH 20(C 1_6-alkyl), or a cation of a

28 pharmaceutically acceptable base.
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1 118. A compound in accordance with Claim 117 where A is phenyl,

2 naphthyl, pyridyl, thienyl or furyl.

3 119. A compound in accordance with Claim 117 where n is 0, 1 or

4 2.

120. A compound in accordance with Claim 117 where Z is 

6 CO-NR1

7 or -(CRI=CR)n, where n' is 1.

8 121. A compound in accordance with Claim 117 where the Z group

9 is attached to the 6-position of the bicyclic moiety.

122. A compound in accordance with Claim 117 where Y is H,

11 lower alkyl of 1 to 3 carbons, cycloalkyl, lower alkyl substituted cycloalkyl,

12 or halogen.

13 123. A compound in accordance with Claim 117 where A is phenyl.

14 124. A compound in accordance with Claim 117 where n is 1.

125. A compound of the formula

16

17

18

19 (CH2)n-COOR8

21 R2

22

23

24

wherein R2 is hydrogen, alkyl of 1 to 6 carbons, or halogen

26 n is 0 or 1, and

27 R8 is H, alkyl of 1 to 6 carbons, or a cation of a pharmaceutically

28 acceptable base.



126. A compound in accordance with Claim 125 wherein n is 0.

127. A compound in accordance with Claim 126 which is 4-(1-

cyclopropyl-4,4-dimethyl-1,2,3,4-tetrahydroquinolin-6-yl-ethynyl)-benzoic

acid or a salt of said compound with a pharmaceutically acceptable base or a

C1-6 alkyl. ester of said compound.

128. A compound in accordance with Claim 125 wherein n is 1.

129. A compound in accordance with Claim 128 which is 

cyclopropyl-4,4-dimethyl-1,2,3,4-tetrahydro-quinolin-6-yl-ethynyl)phenyl]

acetic acid methyl ester.

130. A compound of the formula

R, R, 
(R3)m

'6

(R4)o
Z- A(R 2)-(CH2)n COOR8

X3

wherein A is a phenyl or naphthyl group, or heteroaryl selected from

a group consisting of pyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl and

heteroaryl groups being optionally substituted with one or two R, groups;

X3 is S, or 0, C(R1 2 or CO;

Y 1 is lower alkyl of 1 to 3 carbons, cycloalkyl of 3 to 6 carbons,

benzyl, lower alkyl substituted cycloalkyl of.3 to 6 carbons;

Zis -C C-,

-(CRi=CRI),, where n' is an integer having the value 1 

-CO-NR 
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1 NR1 -CO-,

2 -CO-O-,

3 -O-CO-,

4 -CS-NR 1

NRI-CS-,

6 -CO-S-,

7 -S-CO-,

8 

9 R1 is independently H or alkyl of 1 to 6 carbons;

R2 is independently H, alkyl of 1 to 6 carbons, F, Cl, Br, I, CF3,

11 fluoro substituted alkyl of 1 to 6 carbons, alkoxy of 1 to 6 carbons, or

12 alkylthio of 1 to 6 carbons;

13 R3 is independently alkyl of 1 to 6 carbons, F, Cl, Br, I, CF 3 fluoro

14 substituted alkyl of 1 to 6 carbons, OH, SH, alkoxy of 1 to 6 carbons,

alkylthio of 1 to 6 carbons or benzyl;

16 m is an integer having the values 0 to 2;

17 R4 is independently H, alkyl of 1 to 6 carbons, or F; fluorosubstituted

18 alkyl of 1 to 6 carbons, or halogen;

19 o is an integer having the values of 0 to 4;

n is an integer having the values of 0 to 4, and

21 R8 is H, alkyl of 1 to 6 carbons, -CH20(C1 6-alkyl), or a cation of a

22 pharmaceutically acceptable base, the compound meeting at least one of the

23 provisos selected from the group consisting of:

24 Y 1 is cycloalkyl,

when Y1 is not cycloalkyl then X3 is O or S and n is 1,

26 when Y1 is not cycloalkyl then X3 is CO, and n is 1,

27 when Y1 is not cycloalkyl then X3 is CO and the moiety A is

28 substituted with at least one F group.
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1 131. A compound in accordance with Claim 130 where A is phenyl,

2 naphthyl, pyridyl, thienyl or furyl.

3 132. A compound in accordance with Claim 130 where n is 0, I or

4 2.

133. A compound in accordance with Claim 130 where Z is 

6 CO-NR 1

7 or -(CRI=CRi), where n' is 1.

8 134. A compound in accordance with Claim 130 where the Z group

9 is attached to the 6-position of the bicyclic moiety.

135. A compound in accordance with Claim 130 where Y is H,

11 lower alkyl of 1 to 3 carbons, cycloalkyl, lower alkyl substituted cycloalkyl.

12 136. A compound in accordance with Claim 130 where A is phenyl.

13 137. A compound in accordance with Claim 130 where n is 1.

14 138. A compound in accordance with Claim 130 where X3 is 0 or

CO.

16 139. A compound of the formula

17

19 Z-Z 2(CH2)n-COOR 8

R3 X3 R2
21

22

23

24 wherein R2 is H or F;

R3 is H or lower alkyl of 1 to 6 carbons;

26 X3 is O or CO;

27 Y1 is H, alkyl of 1 to 6 carbons, or cyclopropyl;
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1 Z is -CC- or -CO-O-;

2 n is 0 or 1, and

3 R8 is H, alkyl of 1 to 6 carbons, or a cation of a pharmaceutically

4 acceptable base, the compound meeting at least one of the provisos selected

from the group consisting of:

6 Y1 is cyclopropyl,

7 when Y1 is not cyclopropyl then X3 is O and n is 1,

8 when Y1 is not cyclopropyl then X3 is CO, and n is 1,

9 when Y1 is not cyclopropyl then X3 is CO and the moiety A is

substituted with at least one F group.

11 140. A compound in accordance with Claim 139 wherein Z is -C=C-

12 

13 141. A compound in accordance with Claim 140 wherein X3 is CO,

14 Y 1 is H and n is 0.

142. A compound in accordance with Claim 141 which is 2-fluoro-

16 4-(8,8-dimethyl-5-oxo-5,6,7,8-tetrahydro-naphthalen-2yl-ethynyl)-benzoic

17 acid or a salt of said compound with a pharmaceutically acceptable base or a

18 C1-6 alkyl ester of said compound.

19 143. A compound in accordance with Claim 140 wherein X3 is CO,

Y 1 is Hand nis 1.

21 144. A compound in accordance with Claim 143 which is selected

22 from the group consisting of 4-[(8,8-dimethyl-5-oxo-5,6,7,8-tetrahydro-

23 naphthalene-2-yl-ethynyl)-phenyl]-acetic acid and [2-fluoro-4-(8,8-

24 dimethyl-5-oxo-5,6,7,8-tetrahydro-naphthalene-2-yl-ethynyl)phenyl]-acetic

acid or a salt of said compound with a pharmaceutically acceptable base or a

26 C1-6 alkyl ester of said compound.

27 145. A compound in accordance with Claim 140 wherein X3 is O,



WO 02/18361 PCT/US01/25443

265

1 Yj is H and n is 0.

2 146. A compound in accordance with Claim 145 which is 2-fluoro-

3 4-(2,2,4,4-tetramethyl-chroman-6-yl-ethynyl)-benzoic acid or a salt of said

4 compound with a pharmaceutically acceptable base or a C1-6 alkyl ester of

said compound.

6 147. A compound in accordance with Claim 140 wherein X3 is O,

7 Y, is H or ethyl and n is 1.

8 148. A compound in accordance with Claim 147 which is selected

9 from the group consisting of [4-(2,2,4,4-tetranethyl-chroman-6-yl-ethynyl)

phenyl] acetic acid, [2-fluoro-4-(2,2,4,4-tetramethyl-chroman-6-yl-ethynyl)

11 phenyl] acetic acid and [4-(8-ethyl-2,2,4,4-tetramethyl-chroman-6-yl-

12 ethynyl) phenyl] acetic acid or a salt of said compound with a

13 pharmaceutically acceptable base or a C 6 alkyl ester of said compound.

14 149. A compound in accordance with Claim 140 wherein X3 is O,

YI is cyclopropyl and n is 0.

16 150. A compound in accordance with Claim 149 which is 4-(8-

17 cyclopropyl-2,2,4,4-tetramethyl-chroman-6-yl-ethynyl)-benzoic acid or a

18 salt of said compound with a pharmaceutically acceptable base or a C1-6

19 alkyl ester of said compound.

151. A compound in accordance with Claim 140 wherein X3 is O,

21 Y1 is cyclopropyl and n is 1.

22 152. A compound in accordance with Claim 151 which is selected

23 from the group consisting of [4-(8-cyclopropyl-2,2,4,4-tetramethyl-

24 chroman-6-yl-ethynyl) phenyl] acetic acid and [4-(8-cyclopropyl-2,2,4,4-

tetramethyl-chroman-6-yl-ethynyl)-2-fluorophenyl] acetic acid or a salt of

26 said compound with a pharmaceutically acceptable base or a CI_6 alkyl ester

27 of said compound.

28 153. A compound in accordance with Claim 139 where Z is -CO-O-,
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1 X3 is CO and n is 1.

2 154. A compound in accordance with Claim 153 which is 8,8-

3 dimethyl-5-oxo-5,6,7,8-tetrahydro-naphthalene-2-carboxylic acid-4-

4 (carboxymethyl)phenyl ester or a salt of said compound with a

pharmaceutically acceptable base or a C1-6 alkyl ester of said compound.

6 155. A compound in accordance with Claim 139 where Z is -CO-O-,

7 X3 is O and n is 1.

8 156. A compound in accordance with Claim 155 which is 2,2,4,4-

9 tetramethyl-chroman-6-carboxylic acid 4-(carboxymethyl)phenyl ester or a

salt of said compound with a pharmaceutically acceptable base or a C1-6

11 alkyl ester of said compound.
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