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PIPERIDINE DERIVATIVES AS NEUROKININ ANTAGONISTS 

5 BACKGBOUNQ OF THE INVENTION 
The present invention relates to a genus of compounds useful as 

antagonists of neurokfilln receptors. In particular, these can be 
neurokinin-1 receptor (NK1) antagonists, neuroklnln-2 receptor (NJ<a) 
antagonists, and neuroklnln-3 receptor (Nf<s) antagonists,. 

1 o Neurokinin receptors are found In the nervous system and the 
circulatory system and peripheral tissues of mammals, and therefore are 
involved in a variety of biological processes. Neurokinln receptor 
antagonists are consequently expected to be useful in the treatment or 
prevention of various mammalian disease states, for example asthma, 

15 cough, bronchospasm, Inflammatory diseases such as arthritis, 
migraine, nocJceptlon, and various gast~1ntestinal disorders such as 
Crohn's disease. -

In partJcular, NK1 receptors have been reported to be Involved in 
mlcrovasciJlar leakage and mucus secretion, and NJ<a receptors have 

20 been associated with smooth muscle contraction, making NK1 and NJ<a 
receptor antagonists especially useful in the treatment and prevention of 
asthm~. 

Summary of the· Invention 

25 The invention relates to compounds of the formula 

G.J j I 

A 
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whereln each i and j is Independently selected from the group 
consisting of 1 and 2: 

each n Is independently selected from the group consisting of o, 
1, 2 and 3; and each n• is independently selected frOm the group 

5 consisting of 1, 2 and 3; 
wherein A and A' are H~ or A and A' taken together are =O, •S; 

or•N·Rt; 
X is selected from the group consisting 0, CO, C(R, R1), 

C=C(R1,Ra), NA~, and S(O)e wherein e Is 0, 1, or 2; 
1 O R Is selected from the group consisting of H, ORe, CON(Ra)2, CN, 

S(O)aRa. SO.N(Rs)a, CO!Ra. and NA4CORa;. 
R1 is selected from the group consisting Of H, (C1-Ce)-alkyl (Cs·Ca)· 
cyclo-alkyl, 

15 -R2, Ra , Rs, Re and R7 are independently selected from the group 
consisting of H, halogen, (C1·Ce)-alkyl, Cfa. C2F5, ORa, CORa, C02Ra. 
CON(Ra. Ra), N(Rs, Ra), N(Ra)CORa, S(O)A OC(O)ftt, OC(O)N(Ra, 
Roi), NReC02~ NRe(CO)N(Ra,Ra), A1g.phenyl; R1&J>enzyl, N~, 
.NRaSOzA4. ·S(0)2N(Ra)2 or when R2 and Ra or any two of Rs • Rs and 

20 R7 are on adjacent carbons they may form • -0-CHrO- group; 
each A.J is Independently selected from the group consistirlg of 

alkyl, substituted alkyl, substituted aryt, and substituted benzyl; 

each Ra Is independently selected from the group consisting of H, 
alkyl, substituted alkyl, ~ubstltutad aryl, and substituted benzyl; 

25 each R1s Is Independently · H, halogen, lower alkyl, loWer alkoxy; 
and 

U is 

.. 
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(D) ,or . 

n" Is Independently selected from the group consisting of o, 1, 2 and 3: 
5 the dashed line Is an optional carbon-carbon bond; 

R1e is H, (C1-Ce)-alkyl, ·S(0)2R4. 90Re, C~A4. CON(Ra)2. 
R1s-phenyl or R1s-benzyl. 

Substituted means substituted with a substltuent selected from 
the group consisting of H, (C1·Ce) •Heyl, OCF:s; CFs. ~d ~Fs~ 

1 o Also preferred are compounds of fonnula I, Wherein i is 1 and j is 1. 
Also preferred are compounds of formula 1, wherein n is 1, n" Is 

o. 1, or 2~ and n• Js 1. 
Also preferred are compounds of formula L wherein n, n• and n" 

are all 1. 
15 Also preferred are compounds of fonnula I. wherein n and n• are 

both 1 and n" Is o. 
Also preferred are compoun~s of fonnula I. wherein n and n• are 

both 1 and n" is 2. 
Also preferred are compounds of formula I. wherein A and A' are 

20 both H. 
Also preferred are compounds of fonnula I, wherein A and A' 

taken together are -0. 
Also preferred are compounds of formula I, wherein X is C(R, R1 ). 
Also preferred are compounds of formula I. wherein R is ORa. 

25 CON(Rs)2, CN, or NRaCORs. 
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Also preferred are compounds of formula I. wherein X Is NR1. 
Also preferred are compounds of formula I. wherein R1 Is . 

Also preferred are compounds of fonnula I, where n is o or 1 . and 
6 RalsH. 

Also preferred are compounds'of formula I, . \fiher8Jn R2, R3. A6. · 
Re and Ar are H, halogen, C1-Ce alcyl. CFa. ORe, CORa. C02Ra, 
CONRa,Ra. or NRa,Ra 

Also preferred are compounds of formula I, wherein R1e Is H or 
10 alkyl. 

15 

Also preferred are cornpou~ds of formula I. wherein each Ra is 
H, Ct-Ce alkyl, or R1s-phenyl 

Also preferred are compounds of forrriula I, wherein Rs is H or 
substituted alkyl. 

Also preferred are compounds of formula I, wherein U Is 

(A) 

(C) 

Rs ,( . 

J-Re 
~A, 

,or (D) 
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Exemplary compounds of the. invention are the following, as well 
as pharmaceutically acceptable salts thereof: 



---------~--~·· ----------·-·· 

.... 
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Cl Cl · 

Cl CI 
Cl Cl 



W0"'39386 PCT/US96/07959 

.7. 

5 



W096/39386 PCT/US96/07959 

·8· 

CJ'Ccsf-o 
·O 



W0'6/39386 PCT/US96/07959 

-9-

The invention also relates to a composition comprising a 
neuroklnln antagonistic effective amount• of a compound according to 

5 formula I and a pharmaceutically acceptable. carri~r material. The _ 
invention also relates to a pharmaceutical composition comprising a 
therapeutically effective amount of a compound of formula I in 
combination with a pharmaceutically acceptable carrier. 

The Invention also relates to a method for inducing neurokinin 
1 o antagonism which comprises administering a neuroklnln antagonistic 

effective amount of a compound according to formula I to a mammal in 
need thereof. The Invention.also· relates tO_ a methOd for treating chronic 
airway diseases such as asthma and allergfes: inflammatory diseases 
such as Inflammatory bowel disease, psoriasis, osteoarthritis, and 

15 rheumatoid arthritis; migraine; central nervous system disorders such as 
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depression, psychosis, dementia, and Alzheimer's disease; Down's 
syndrome: neuropathy; m~ltlple sclerosis; ophthalmic disorders; 
conjunctivitis: auto. Immune disorders: graft rejection; systemic lupus 
erythematosus; GI disorders ~uch as Crohn's disease and ulcerative 

5 colitis; disorders of bladder function: clrcufa:tory disorders such as 
angina; Raynaud's disease; coughing and pain. In particular, the 
Invention also relates to a method of.treating asthma which comprises 
administering to a mammal In need of such treatment an anti-asthma 
effective amount of a compound of formula I for such purpose. 

10 
Detailad pascrfptlon ot th• Invention 

As used herein the term alkyl means a straight or branched, 
saturated hydrocarbon chain having from 1 to 8 carbon atoms. The 

15 number_ of carbon atoms may be designated. For example, •c1-Ce alkyl• 
repreS.ms a straight or branched, saturated hydrocarbon having from 1 
to 8 carbori atoms. 

The tenn alkenyl means a stral~ or branched, saturated alkenyl 
having from 2 to 8 carbon atoms. The number of carbon atoms may be 

20·· designated. For example, •Ct-Ce alkenyt• represents a straight or 
branched alkenyl having ·from 1 to 8 carbon atoms. 

Asymmetric centers exist In compo"'nds of fonnula I of the 
Invention. AccOrdingly, compounds of formula I Include ~ereoisomers. 
All such Isomeric forms and mixtures thereof are within the scope of the 

25 present Invention. Unless·otherwlsa Indicated, the methods of . 
. preparation disclosed herein may result In product distributions which 

Include all possible structural Isomers, alhough It Is understood that 
physlologlcal response may vary according to ste~ical structure. 
The ·1some"8 may be separated by conventional means such as 

30 fractional crystallization, preparative plate or column chromatography 
on silica, alumina. or reversed phase supports or HPLC (high 
perfonnance Hquld chromatography). 

Enantlomers may be separated, where a~prlate, by 
denvatlzation or salt fonnatlon with an optically pure reagent, followed 
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by separation by one of the aforementioned methods. Altematlvely, 
enantfomers may be separated by chromatograpl'.ly on a chiral support. 

The compounds of formula I can exist in unsolvatecl. as well as 
solvated forms, including hydrated fonns, e.g. the~hemlhydrate. In 

5 general, the sofvated forms, with pharmaceutically acceptable solvents 
such as wate~, ethanol, and the Ilka· are equivalent to the unsolvated 
forms for the purposes Of the in\tention. 

Those Compounds of formula I which contain a basic group such 
as ·CH2NH2, form pharmaceutiCaUy acceptable salts. The preferred 

1 o pharmaceutically acceptable salts are nontoXtc acid addition salts 
formed by adding to a suitable compound of th~ Invention about a 
stoichiometric amount of a mineral acJd , such as HCI, HBr, H2so, or 
H3P04 or of an organic· acid. such as acetic, proplonic, valerlc, oleic, 
palrnltic, stearic, lauric~ benzolc, lactic, para·tOluenesulfonlc, methane 

15 sulfonlc, citric,· malelc, fumaric, succinlc and the llke, respectively. 

General Methqds of Praparatlgn 

The compounds of this Invention may be prepared by one 
20 of the following general methods. Unless othefwlse Indicated, variables 

in the stNctural formulas below are ~ c:l8flned above. -
·The compounds of the present invention may be. prepared 

from an appropriately substltUted benzalclehyde as shown In Scheme 1 
or from an appropriately substituted phenyfacetic· acid as shoWl1 in 

25 Scheme2. 

I 

.. 
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Methods for preparing ·the compounds of the present 
Invention are Illustrated. In the toUowing Schemes and .examples. The . 
compounds of the present Invention may be prepared trom an 
appropriately sub8'Huted benzaJdehyde ~· shown in Scheme 1 or from 

5 an approprlately·substltuted phenylacetic acid as shown In Scheme 2. 
Thus,. as_ shown In Scheme 1, a benzaldehyde A is 

condensed with ethylacetoacetate In the presence of a base, for 
example an amine base such as plperldine, in a suitable solvent, for 
example an alcohol such as ethanol, as described In J. Indian Chem. 

10 Soc., 1976, la, 1122, to give a bisacetoacetata B. Hydrolysis. of B 
under strongly basic condHlons using sodium hydroxfcle In an aqueous 
alcoholic solvent gives diaold C. Dehydration of C using an appropriate 
dehydrating agent, for example dlcyclohexylcarbodilmide or acetyl 
chloride, then gives the substituted glutarlc anhydride D. Treatment of 

15 anhydride D with· an anlllne or an arylalkylamlne E in a suitable $Olvent, 
for example a halogenated solvent such as dlchloromethane, in the 
presence of a suitable base, for example trlett\ylamine or N,N· 
dimethylamlnqpyrldine. (DMAP), gives acid F. Reduction of the 
carboxyllc acid function of F using a suitable reduction .Procedure, for 

20 example via the corresponding lmfclazolide or carbonic mixed anhydride 
and treatmetit with aqueous sodium borohydride, gives alcohol G. The 
alcohol O may then be converted to its corresponding halide or 
sulfonate H, for example by treatment with a sulfonyl halide in the 
presence of a -~ such as pyridine. Intermediate H may then be 

25 condensed with heterocycllc amine I in a suitable solvent, for example 
N,N-dlmethylformamlc:le, In the presence of a baa~. for example 
potassium carbonate or N,N-dlisopropylethylamlne, if desired to give J. 
In an altematlVe embodlm.,t alcohol G may be oxidized, for example by 
the Swarn procedure as dascrlbed In Tetrahedron, 1978, 34, 1651,to 

30 give aldehyde K. Aldehyde K may then be condensed with heterocyclic 
amine I In a reductive amlnatlon reaction, for example using sodium 
cyanoborohydrlde In methanol In the presence of a dehydrating agent 
such as molecular sieve•, slmllar to that described In J. Amer. Chem. 
Soc., 1971, 13, 2897, to give J. The amide functionality of J may be 
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reduced, fOr example using borane-dlmethylsulflde in tetrahyclrofuran. to 
give amine L. 

H 

CHO 

Ra~ 
A 

Jl,coaet 
Bue 

. CH(CHaQOaH)a 
~ ·HaO 

~ 
Ra ~ 

c 

Raductian 

R2 

F 

;L:CH(COCHa]~El)a 

~ NaOH./H20 . 

R2 Ra . 

R2 
H 

8 

D 

As :,,. T• ~Re 
HN-(CH)la~7 

E 

· .~Rs ,,. '8. . . .. Rs 
N-(CH)n• ·· ~ 
. R1 

· · ·Rs 

· • f• I -Re 

Ra R1· 
K 

Scheme 1 
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H ---~ 

~ 
~NH•HCI 

K 
Reductive Ami'lalion 

J 
Reduction 

·AZ 
L 

Scheme 1 (contd.) 
In an. altemative syn~hesls, Scheme 2, a ·phenylacetic acid 

M may be converted to allyl acid N, for exampie -9 described in 
5 Bloorganla Med. Chem. Letts., 1993, 3,_ 319. Acid N may be 

homologatecl to acid P according to the Amdt-EJstert procedu~ for 
example as .dascrlb8c:l In Chem. Pharm. Bu/L, 1981, 29, 3249, and acid 
P may be condensed with an aniline or arylalkylamlne E to give O (n = 
1). Condensatton of acid P may be accompllshecl via the corresponding 

1 o acid chloride, prepared from P by treatment with oxalyl ·chloride and 
catalytic N,N-climethylfonnam~e, ~lch may be used when E is an 
aniline or an aryfalkylamine and Is the preferred method when E 
represents an aniline. In an altematlve procedure, wh8n E is an 
arylalkylamlna, condensation with P may be effected via the use of a 

15 carbodilmlda, for example by the use of 1-ethyl-S-(3-
dimethylamlnopropyl)carbodilmlde In dlchloromethane. The allyl group 
of O can be oxidatively cleaved, for example upon treatment with ozone 
In methanol, to give aldehyde K. Aldehyde K may then be used in · 
reductive amlnatlon reactions with· heterocycllc amines I to give 

20 compound J as Dlustrated In Schema 1. 
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6.~- .~~ ~ ~0-2H_·_E __ 

R2 Ra I) ""'sr R2 Ra Ra Ra 
M N P 

Rs 

~11 ~· ~Re N-(CH)n·~~. 

K 
Scheme2. 

The Invention disclosed herein is exemplified by the 
following. ·examples, which should not be construed to limit the scope of 

5 the d~losure._ Altemative mechanistic pathways and analogous 
structures within the scope of the Invention- wUI be apparent to those 
slC:IHecl In the art. 

examo" 1 
1 O lH3.4·DicblgrophenxlH-hltcfl'Qlll·N-m@thyl-N.4:dfphanyl .. 1-

plpaddjnepentamlda 

St"P. A Plethyl-8,4-dlchlorobenzal·biHcetoacetate: 
3,4-Dlchlorobenzaldehycle (100 g) in 95% ethanol.(120 mL)was treated 

15 with ethylacetoacetate (148 ml) and stirred until a homogenous solution 
was obtained. This solution was treated.with plperidine (8 mL) and left 
to stand for 18 hours. The crude product was reCl')'Stallized from 95_% 
ethanol to give the title compound (230 g). 

20 Step B 3-(3,4-Dlchlorophenyl)glutarlc acid 
Dlethyl-3,4-dlchlorobenzal.bl•acetoacetate (155 g) I~ ethanol 2 L) was 
ireatecl with 50% NaOH (2 L) and heated at reflu:ic temperatu~ for 4 
hours. Water (1 L) was added to the reaction mixture and approx. 1.5 L 
of solvent removed by distillation. The remaining solution was poured 
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onto ice ( 1 Kg) and sufficient HCI was added to adjust the pH to 1. The 
resulting solution was extracted with ·etOAc (3 X 1.5 L) and the 

combined extracts dried over MgS04,_ filtered and concentrated to give 
100 g of the title compound. 

Step c 3-(3,4-Di~lorophenyl)glutaric anhydride 
3-(3,4-Dichlorophenyl)glutaric acid (100 g) was treated with acetyl 
chloride (300 ml) and the resulting mixture heated at reflux for 5 hours. 
The cooled reaction mixture was then azeotropad with toluene and 

1 o concentrated under r8cluced pressure. The re8Jdtie was slurried with 
. . . 

diethyl ether (250 ml) and filtered to afford the title compound (86 g). 

· SteP p 3,4-Dlchloro-Ji-[2·[(phenyl)methylamin~]-2-
oxoethyl]benzenepropanolc acid 

15 3·(3,4-DlchlorophenyQglutarlc anhydride In CH2Cl2 (20 ml) at 0°C was 
treated sequentfally with N-methylanflfne (0.518 g}, trlethylamlne (0~489 
g) and DMAP (trace). ·The mixture was sftrred at O°C for two hours then 
·allowed to warm to room temperature and stirred for 12 hours. The 
reaction mixture was washed with 1 N. HCI (2X20 ml) and water (20 ml). 

20 The organic ·layers were dried over MgS04, filtered and concentrated to 
afford the title compound (1.2 g). 

·ateo E 3,4-Dlchloro-(S-(2-hydroxyethyl)·N-methyl-N­
phenylbenzenepropanamlde 

25 3,4--Dichloro-IS-[2·[(phenyl)methylamlno]-2·oxoethyl]benzenepropanoic 

acid (0.98 g) in EtOAc (25 ml) was treated with COi (0.653 g) and DMAP 
(trace). The resulting soiution was stirred at room temperature for 15 
minutes and then heated at 50°C for two hours..· The ~ctlon mixture 
was cooled to ooe and treated with a 8$>1utlon of NaS~ (0.668 g) in H20 

30 (10 ml), warmed slowly to room temperature and stirred for 12 hours. 

35 

The reaction mixture was then diluted with B20· and washed with_ 1 N 
HCI (20 ml) , sat NaHCOs (20 ml) and water (20 mL). The organic 
phale was dried over MgS04, filtered and concentrated under reduced 
pressure to yield the title compound (0.908 g) •. Mass spectrum (Cl): 352. 
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SteP E S,4-Dfchloro-p..(2-methanesulfonyloxyethyl)-N-methyl·N· 
phenylben~enepropanamlde 

S,4-Dlchloro-p..(2-hydroxyethyQ-N-methyl-N· 

phenylbenzenepropanamlde (0.9 g) In CH2Cl2 (25 mL) was cooled to ·5 
5 to ·100C and treated sequentially with EtaN (0.332 g), and 

methanesulfonyl chloride (0.365 g). Afler two hours the reaction mixture 
was washed. with water(3X20 mL) and the organic h!yer separated, 
dried ov• Mg~4, ftlterecl and concentrated under· reduced pressure to 
give the title compound .(1.1 g). 

10 
Stag G fl ·(3,4-Dlchlorophenyl)-4-hydroxy-N-methyl·N,4-dlphenyt ·1· 
piperidlne pentamlde · 
3,4-Dlchloro-IS-(2-methanesulfonyloxyethyl)·N~methyl·N· 

phenylbenzenepiopanamkte (1.1 g) in DMF (10 mL) was treated with 
15 4-phenyl-4-hydr0xyplperldine (1.14 g) and the mlxt~re heated at 6000 

for 18 .hours;. ·The cooled reaction mixture was diluted with EtOAc (100 
mL) and the aqueous phase removed •. The aqueoue layer was 
extracted with EtOAc (2X100 mL) and the combined organic extracts, 
washed With water(100mL)., dried over MgSQ41.ftlteredand · 

20 concentrated under reduced pressure to give .an on •. Siiica .gel 
chromatography eluting with 95:5 (CH2Cl2:MeOH) gave the title 
compound (0.4 g). M.p. 67·720, Mass spectrum (FAS): 513 (70%), 511 
(100%). 

· 25 Stag H 3,4-D1Chloro-P..(2·oxoethyl)-N·methyl-N- . 
phenylbenzenepropanamlde . 
Oxalyl chloride fl.74 g) in CH2Cl2 (80 ml) was added to a ·78°C 
solut10n of DMSO (9.5 g) In CH2C'2 (30 mL) over 15. mins. This mixture 

- was stirred for 15 minutes whereupon a CHiC'2·.(!0 roL) solution of 3,4-
30 Dlchloro-P·(2·hyclroxyet~yl)·N·methyl·N-phenylb&nzenepropanamide 

(17.15 g) was added over 20 minutes. ·The mixture_,was stirred for 30 
minute& and then treated. with a solution C)f EbN.(14.76 g) In CH2Cl2 (20 
mL) and stirred for an additional 30.m1'nutes.at·-7so0, followed by 1.5 
. hours at room temperature. The reaction mlXture was washed with 

35 water (100 mL), the organic fraction separated. dried over MgS04, 

.... 
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filtered and concentrated u.nder reduced pressure to yield an oil (20 g). · 
Silica gel chromatography eluting with 5--15% EtOAc/Hex gave the title 
compound (15.2 g). 

5 Step I p ·(3,4-Dlchlorophenyl)-4-hydroxy·N·methyl;.Nl4·dlphenyl ·1-
·plperldlne pentamlde 
.3,4-Dlchloro-fS-(2"'.oxoethyl)·N-methyl·N·phenylbenzenepropanamlde 
(0.43 g), In MeOH (20 mL) was treat~ sequentially with molecular 
sieves 3A (2.0 g), 4-phenyl-4-hydroxypiperldlne HCI (0.34 g) and 

1 o NaBHsCN (0.32 g). The resulting mixture was stirred. at room 
temperature for 18 hours. The reaction mixture was filtered through a 
·pad of celite (trademark) and concentrated under reduced pressure. 
lhe residue was· partitioned betWeen 10% N~OH solution and CH2C'2 
(25 mL) The organic layer Was Separated and the aqueous layer 

15 8xtracted with CH!C'2 (2X26 ml)." The combined organic layers were 
dried over MgS04, filtered and concent~ted under reduced pressure to 
give a crude oil (0.7 g). Silica gel chroma~ography eluting with 1.;2% 
M80HICH2C12 gave the title compound (0.42 g). ·. Mass spectrum (Cl): 

20 

624. . 

ExamQ1t2 
· 1 ·[3-C3.+Plchlqopheny0·5·CCmatbyllohenylamlnolpentyD+Qheoyt-4-
plparldinor. 

25 IS ·{3,4-Dichlorophenyl)·4-hyt1roxy-N·methyl·N,4·diphenyl • 1-plperid.ine 
pentamlde (0.22 g) In THF (25 mL) was treated with BHs:DMS (0.212 
ml; 10 M) and heated at reflux temperature for 18 hours. The cooled 
reaction mbcture was then treated with MeOH (2.0 mL) •nd the solvent 
evaporated under reduced pressure. The residue was dis.solved In 

·30 EtOH (20 ml), treated with potassium carbonate (##.# g) and heated at 
reflux temperature tOr 3 hours. The reaction mixture was concentrated 
under reduced pressure and partitioned betweeri CH!Cl2 (20 ml) and 
saturated NaHCOs solution (20 mL). The organic portion was separated 
~~ the aqueous re-extracted with CHtC'2 (2X20 mL). The combined 
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·· organic was drfed over MgS04, filtered iand evaporated to give the title 
comPe>und (0.20 g).· Mass spectrum (FAB): 515. 

Epmpla3 . . .. 
· 5 P.(1 ,3-benzodigxgl·h'D·4·hydrgly:N-matbyl·N,f.dipbtnyl _· 1 • 

. ptparldlnapantamlda 

· · Sttpc A . Dlelhyl-(1,3-benzodloxol-5-yl)·bJs..acetoacetate 

Plperonal (.25 g) In 95% ethanol (SO ml) was. treated with 
1 o ethYtacetoacetate (4.2.5 ml) and stirred until a homogenous solution 

was obtained. Plperldine (2.3 ml) was •c:lded and the resulting solution 
·stirred 18 hours. The crude product was obtained by fUtratlon and 
s~bsequently recrystalllzac:I from 95% ethanol to give the title compound· 
(35 g). 

15 
·Step B 3-(1,3-Benzocioxol-~yl)glutarlc acid . 

Dlethyl·S,4-methylenedloxybenzal-b/s-acet~te (30 g)- In ethanol 
(300 ml) was treated with 50% NaOH (SOO ml) and heated at reflux for 
4 hours. Approximately 250 mL of solvent remOved by distillation. The 

20 remaining solution was cooled to 0°C and sufficiant-HCI was added 
dropwise to adjust the pH to 1. The resulting solution was 8let!'8cted with 
EtOAc (3 x 600 ml) and the combin~ extracts dried over MgS04, 

filtered and concentrated under reduced pressure to give the title 
compound as a white solid (19 g). 

25 
Step c 3-(1,3-Benzodloxol-5-yl)glutaric anhYcjr~ .. 
3-(1,3-benzodloxol·S-yl)glutaric acid (3.2 •. D> was .~tad. with acetyl 
chloride (15 ml) and the resulting mixture heated at refl.ux for. 5 hours. 
The cooled reaction mixture was then azeotroped with toluene (2 x 1 oo 

30 m~) ·anct concentrated under reduced pressure. The residue was 
slurried with diethyl ether and fltered to afford theti~le.cornpound (2.s1· 

g). 

. . . 

Step p p.[2·[(phenyl)metbylamino]-2-oxoethyl]· 1,3-benzoclioxol-5-

35 . ylpropanoic acid 

,, 

~· 
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3-(1,3-Benzodloxol-5-yl)glutaric anhydride (2.91 g) in CH~l2 (100 ml) 
at 0°0 was treated sequentially wHh N-methylaniline (1.68 ml), 
triethylamlne (2.16 ml) and DMAP (150 mg). The mixture was stirred at 
ooc for two hours than allowed to warm to room temperature and stirred 

5 for 12 hours. The reaction mixture was dil~ed with CH2Cl2 (300 ml) 
and washed with 1N HCI (1x150 ml) and water (1x150 ml). The 
organic layers ware drJad over MgSO., filtered and concentrated to 
afford the title compound· (4.2 g). 

1 o SteP E IS(2-hydroxyethyl)-N-methyl·N-phenyl-1,3-benzodloxol-5-yl­
propanamlde 
Ji-[2-[(phenyl)methylamlnoJ-2-oxoethylJ-1,3-benzodioxol-5-yl-propanoic 
acid_(4.2 g) In EtOAc (100 ml) was treated with ODI (2.51 g) and DMAP 
(146 mg). The resulting solution was stirred at room temperature for 15 

15 . minutes and then heated at 50°0 for two hOurs. The reaction mixture 
was cooled to O°C and treated wHh a solution of NaBH.i (2.34 g) In H20 
(SO ml), warmed slowly to room temperature and stirred for 12 hours. 
The reaction mixture was diluted wHh EtOAc (200 ml) and washed with 
1N HC.1 (1 x 150 ml), sat. NaHCOs (1 x 150 mL) and water (1 x 150 ml). 

20 The organic phase was dried over MgS04, filtered and concentrated 
under r8duced pressure to Yfeld the crude compound as_ a oil. Siiica gel 
chromatography eluting with 0-10% MeOH/ CH2Cl2 gave the title -
compound (2.36 g). Mass spectrum (Cl): 328. 

25 Step E IS(2-oxoethyl)-N-methyl-N-phenyl-1,3-benzoclloxol-5·yl­
propanamtde 
A solution of ~(2-hydroxyethyl)·N-methyl-N-phenyl-1,3-benzodloxol-5-
yl-propanamlde (500 mg) in CH2C'2 (1 o ml) was treated with PDC (570 
mg) and molecular sieves (4A, 570 mg) and stirred at room temperature 

30 · for 2 ho.urs. The reaction mixture was filtered through a pad of silica gel 
rinsed with BOAc (100 ml) and concentrated under reduced pressure 
to yield an oil. Slllca gel chromatography eluting .. with 50-75% 
·aoAclHexanes gave the desired title compound (374 mg). 
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StU G 11-(1,S-benzodloxol-5-yl)-4-hydroxy-N~me~hyl-N,4-diphenyl ·1-
piperldlnepentamlde 
~(2·oxoethyl);.N-rnethyl·N-phenyl·1,3-benzodloxC>l-S·yl·propanamlde 
(370 mg), In MeOH/THF (1 :1, 10 ml) was treatEHi s8ciuentlally with 

5 molecular sieves 3A (480.mg), 4·phenyl-4-hydroxypl~ridine HCI (480 
mg) and NaBHsCN (72 mg). The resulting mixture was stirred at room 
temperature for 18 hours. The reaction mixture w8s with quenched with 
water (10ml) and diluted with CHA (50 mL). The organic layer was ' 
separated and the aqueous layer extracted with CH2Cl2 (3 x 20 ~L) 

1 o The combined organic layers were dried o¥er MgS04, filtered and 
concentrated under reduced pressure:to give the crude oil. Silica gel 
chromatography eluting with 1·2% MeOH/CH2Cl2 gave the tllle 
compound (310 mg). Mass spe(:truni (a): 487. 

15 
Example4 
p.(3,f:Qlfluprgphenyl)+bydmxy-N-metm+N.+dlpbenyl -1-
plparjdlnapentamlda 

20 S,p A Dlelhyl-3,4-dlfluol'obenzal.;.b/•acetoacetate · · 
3,4-DHluorobenzaldehyde (5 g) In 95% ethanol {20 ml) was treated with 
ethylac8toacetate (1 B ml) and stirred until a hornogenous solution was 
obtained. Plperldine (1 ·rnl) was· added and the resulting Solution stirred 
18 hours. The crude product was obtained by filtration and 

25 subsequently recrystallized from 95% ethanol to give the title compound 
(11 g). 

siep B 3-(3;4-Difluorophenyl)glUtarlc acid· 
Diethyl-3,4-dlftuorobenzal.;bi•a~ (11 g) In ethanol (160 ml) 

30 was treated with 50% NaOH (150 ml) and heated at reflux for 4· hours. 
Approximately 100 ml of solwnt Yid removed· by dlstlllatlon. The. 
remaining solution was cooled to ooe and sufflclent HCI was added 
dropwise to adjust the pH to 1. The resulting solution was extracted with 
EtOAc (3 x 300 ml) and the combined extracts dried over MgS04, 

... 
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filtered and concentrated under reduced pressure to give the title 

compound as a white solid (7.4 g). 

Step c S-(3,4·DifluorophenyQglutarlc anhydride 
5 3-(3,4-Dlfluorophenyl)gl~rlc acid (7.4 g) was treated with acetyl 

chloride (50 ml) and th8 resulting-mixture heated at reflux for 5 hours. 
The cooled reaction mixture was than azeotropect with toluene (3 x 100 
mL) and concentrated under reduced pressure. The residue was 
slurried with diethyl ether and filtered to afford the tltle compound (6.5 J). 

10 
. Step D 3,4-Difluoro-J\-[2·({phenyl)methylamino]·2· 
oxoethyl]benzenepropanolc acid 
3-(3,4-Dlfluorophenyl)glutarlc anhydride (S.61 g) In ~H~l2 {75 ml) at 
.ooe was treated sequentially with· N-rnethylanlllne (2.16 ml), 

15 trlethylamina (2.78 ml) and DMAP (195 mg). The mixture was stirred at 
OOC for two hours then allowed to warm to room temperature and stirred 
for 12 hours. The reaction mixture was diluted with CH20'2 (300 ml) 
and washed with 1N HCI (1 x 100 ml) and water (1 x 100 ml). The 
organic layers were dried over MgS04, filtered and concentrated to 

20 afford the title compound (4.3 g). 

Step E 3,4-Dlfluoro-P,.(2-hydroxyethyl)-N-methyl-N-
.. phenylbenzenepropanamlde 

3.4-Difluoro-P..[2·((phenyl)methylamlno)-2-o~yl]benzenepropanoic 

25 acid (4.3 g) in EtOAC (100 ml) was treated with COi (3.24 g) and DMAP 
(195mg). The resulting solution was stirred at room temperature for 15 
minutes and then heated at SO°C for two hours. The reaction mixture 
was cooled to 0°C and treated with a solution of NaBM4 (3.02 g) in H20 
(SO ml), warmed slowly to room temperature and stirred for 12 hours •. 

30 The reaction mixture was diluted with EtOAc (200 ml) and washed with 
1N HCI (1 x 100 ml), sat NaHCOa (1 x 100 ml) and water (1 x 100 ml). 
The organic phase was dried over MgSO-tt filtered and concentrated 
under reduced pressure to yield the crude compound as a oil. Silica gel 

.. chromatoQra.phy eluting wfth 0-1 OOA. · MeOH/ CH2C'2 gave the title 
35 compound (&64 g)~ Mass spectrum (Cl): 320. 
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Step E 3,4-Difluoro-p.(2-oxoethyQ~N-methyl·N· 

phenylbenzenepropamlde 
Oxalyl chloride (0.171 ml) In CHaC12 (10 mt) was added to a ·78oC 

· 5 solution of DMSO (0.278 mL)ln CH!C'2 over 15 nitns.- -This mixture was 
· stirred for 15 minutes. Whereupon a CHaC'2 ·sorutton of a,4-cllfluoro-p­

(2·hydroxy&thyl)·N•methyl-N-phanylbenzene propanamlde (500 mg) --­
was added over 20 minutes. The mbcture was stirred for 30 minutes and 

then treated with a so1utlon of EtsN (0.655 mL) In CH~2-and stirred for 
10 an additional 30 minutes at ·780C. followed by 1.5 hours at rOcin--­

temperature. The reactk>n mixture was washed with 0.1 N HCI (1 x 50 
ml) and brine (1 x 50 mL The organic layer was-dried over MgS04, 

filtered and concentrated under reduced· pr8ssure to yield an oil. Silica 
gel Qhromatography eluting with 5·,6%-EtOAo/Hex gave the title -- · 

15· compound (388 mg). 

Slap B_ fS-(3,4-Dffluoropheny~roxy-N-methyl-N,4-dlphenyl ·1 • 
plperldlnepentamlde 
3,4-Dllluoro-f5-(2-oxoethyl)~N-methyl-N-phenyll:iinzenepropamlde (520 

20 mg), In MeOH/THF (1:1, 15 ml) was treated sequelitlaHyWith _molecular 
sieves 3A (700 mg), 4-phenyl-4-hydroxyplperldlne HCI (700 mg) and 

NaBHaCN (108 mg). The resulting mbctuii-was stirred at room 
temperature for 18 hours. The reaction mixture wal with quenched with 
water (20ml) and diluted wlth-CH2C'2 (50 ml). The organrc-1ayer was 

25 separated and the aqu_eous- layer extracted with CH2C'2 (3 x 60 ml}-­

lhe combined organic layers were dried over MgS049 filtered and 
concentrated· under reduced pressure to give the crude oil. Slllca gel 
chromatography eluting with 1-21' MeOH/CtftC'2 gave the tltli 
compound (570 mg) •. Mass spectrum tFAB): 479.2498. · 

30 
Ex@mpla 5 
JHa.+ptcbJorophenyl)+hydroxv-N:f:dlphenyl ·1-Piparldlnep•OJ•mida 

Step A 3,4-Dichloro-p.[(2-phenylamino)·2·oxoethYl]-benzenepropanoic 

35 acid 

•. 
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3-(3,4-Dichlorophenyl)glutarlc anhydride (5 g, EXample 1, Step C) in 
CH,012 (1 oo mL) at O°C, was treated sequantiaUy with· aniline (2.19 mL), 
triethylarnlne (as mL) -1d DMAP (236 mg). The mixture was stirred at 
0°C for two hours then allowed to warm to room temperature and stirred 

5 for 12 hours. The reaction mixture was diluted with CH2Cl2 (300 ml) 
and washed with 1N HCI (1 x150 ml) and water (1x150 mL). The 
organic ·layers we111.drled over Mgso._ filtered and concentrated to 
afford the title compound (5.4. g). · 

1 o StaQ B · 3,4-Dlchloro-P.(2·hydroexyethyl)-N·phenylbenzenepropamlde 
. 3,4-Dlchloro-P.[(2-phenylamlno)·2-oxoethyQ-benzenepropanoic acid 

(4.5 g) In EtOAc (100 mL) was treated with COi (2.6 g) and DMAP (156 
mg). The resulting solution was stirred at room temperature for 15 
minutes and then heated at 50°C for two hours~ The reaction mixture 

15 \vas cooled to -1000 and treated with a solution of NaBH4 (2.42 g) In 
HaO (50 ml), wanned slowly to l'.OOln temperature and stirred for 12 
hours. The reaction mixture was diluted wHh EtOAc (200 ml) and 
washed with 1N HCI (1 x 150 mL), sat. NaHCOa (1 x 150 mL) and water 
(1x150 ml). lha organic phase was dried over MgS04, filtered and 

20 concentrated under reduced pressure to ylald the crude compound as a 
oil •. Silica gel chromatography eluting with 0-10% MeOH/ CHaCla gave 
the title Compound (2 g)~ Mass spectrum {Cl): 338. 

Step c 3,4-Dlfluoro-P..(2-methanesulfonyloxyethyl)-N· 
25 phenylbenzenepropanamlde 

3,4-Dlchloro-P.(2·hydroexyethyl)·N.phenylbenzenepropamlde (340 mg) 
in C~2Cl2 was cooled to ~ to ·100C and treated sequentially With EtsN 
(0.278 ml) and methanesu1fonyl chloride (0.097 mL). Aft.er one hour the 
reaction mixture was dllutac:I with CHaCl2 (75 ml) and washed wtth sat. 

. . . 
ao NaHC03 (1 x 50 ml) The organic layer was separated, dried over 

MgSO.., filtered and concentrated under reduced pressure to give the 
title compound (480 mg). 

StlP p fJ-(3,4-Dichlorophenyl)-4-hydroxy-N,4-diphenyl ·1 • 
35 piperid,inepentamlde 
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8,4-Dlfluoro-P,.(2-methanesulfonytoxyethyl)-N­

phenylbenzenepropanamlde (480 mg) 1n· DMF (5 ml) _was treated wlh 
4-phenyM-hydroxyplperidlne· (177 mg) and the mbctUre stlrfed at room 
temperature for 18 hours. The reaction mixture was dDulecfthe EtOAc 

s (50 ml) and the aqueous phase removed. Th8 aqueous layer was 
extracted with EtOAc -"d the eombln8d orSlanlc exttaCIS, washect with 
water, dried over MgSO"' filtered and coneantratac1· under reduced 
pressure to give an oll. SDlca gel chromatography eluting with 96:5 
(CHaCl2:MeOH) gave the title compound (248 mg). Mass· speetrum (Cl): 

. . . . 

10 497. . 

15 

Example a . 
N-14-Chlorophenyl)=P:(a.+Qk;blomphenyo+hydmy+pbanvr -1· 

plperjdineMntamlcta: 

Step A 3,4-Dtchloro-H2i(4·chlqrophenyl)amlno]-2~ 

oxoethyl]benzenapropanolc acid 
3-(3,4-Dlchlorophenyl)glutarlc· anhydride In CHaCl2 (75 ml) at O°C was 
treated sequenti&lly with 4-chloroanlllne (2.25 ·g). trlethylarnlne (1. 79 g) 

20 and DMAP (trace). The mixture was stirred at O°C for twO hours then 
alloWed to warm tO room temperature and stirred for 12 hours. The 
reaction mixture was washed with 1 N HCI (3X50 ml) and wa~er {SO mL). 
The organic layers were dried over Mgso ... filtered and concentrated to 
affofd Iha title compound (4.9 g). 

25 .. 
Step B 3,4-Dlchloro-(S-(2-hydroxyethyl)-N·(4-
chlorophenyl)ben%anepropanamlde 
· 3,4-Dfchloro-IH2·[(4-chlorophanyl)amino]-2-oxOethyl]benzena 
propanoic acid (4.0 g) In EtOAc (75 ml) was treated With CDI (2.52 g) 

30 and DMAP (trace). The resulting solution was stirred at room 
temperature tor 15 minutes and then heated at 50°0 tor two hours. The 
reaction mixture was cooled to O°C and treated with a solution of NaBH.t 
(2.59 g) in H20 (40 ml), wai'rned sloWly to room temperature and stirred 
for 12 hours. The reaction mixture was then dlluted with Et20 and 

35 washed with 1N HCI (100 ml), sat. NaHCOa(100 ml) and water (100 

.. 
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ml). The organic phase was dried over MgS04, filtered and 
concentrated under reduced pressure to yield the title compound (3.81 
g). 

5 SteP C ;3,4-Dlchloro-P..(2·methanestilfonyloxyethyl)-N·(4-
. chlorophenyl)benzenepropanamlde 
3,4-Dlchloro-P.(2·hydroxyethyl}·N·(4-chloro~enyl)benzene 

propanamlde (3.5 g) In CH2C12 (60 mL) was cooled to •5 to ·10°0 and 
treated sequentially with EtsN (1.19 g), and methanesulfonyt chloride 

1 o (1.35 g). After two hours the reaction mixture was washed with 
water(3X50 mL) and the organic layer separated, dried over MgS04, 

filtered and concentrated under reduced pressure to give the title 
. . 

compound (3.8 ~). 
---·· _ Step Q· N·(4-Chlorophenyl)·IS·(3,4-Dlchlorophenyl}-4-hydroxy-4-phenyl 

. 15 •1 '!'piperldln•pentamlde 
3,4·Dichloro-P..(2·methanesulfonyloxyethyO·N· 
phenylbenzenepropanamlde (3.8 g) In DMF (50 ml) was treated with 
4-phenyl-4-hydroxyplperldlne (3.74 g) and the mixture heated at 60°0 
for 18 hours. The cooled reaction mixture was dllUted the EtOAc (100 

20 ml) and water (100 ml) and the aqueous phase remo~. The 
aqueous fayer was extracted with EtOAc (2X100 ml) and the combined . 
organic extracts, washed with wat• (100 ml) , dried over MgS04, 
filtered and concent,._ad under reduced pressure to give an oil. Silica · 
gel chromatography eluting with 5% MeOH:CH2C'2 gave th~ title 

- 25 cornpouod (1.2 g). Mass spectrum (FAB): 886. 

30-

Exampfa7 

1·[5·<4-Cbloropbanyl>amlnol-3-C3.4·di0'3lorqpbeoyDPenfl1]·4·phenyl·4· 
pipeddfnol. 

The title compound was prepared from N·(4-Chlorophenyl)-P..(3,4-
dlchlorophenyl)-4-hydroxy-4-phenyl ·1 ·piperidin81)entamide following 
the procedure of Exampfe 2. Mass spectrum (FAB): 517. 

35 Exampla8 
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4·HydfQD=N•metbxJ·N. p.+tdpb•md-1 ·plpaddlnpntanamfda 

Stm A 3-Phenylglutarlc anhydride 

PCI'/US9Ci/07959 

3-Phenylglutarlc acid (100 g) In CHaCl2 (800 mL) ~ treated With 
dlcyclohexylcarbodlimlcfe (104 g) in CHaCl2 (400 mL) over 30 minutes. 

5 The resulting mixture was stirred at ambient temperature for 48 hours. 

10 

The reacllon ~lxture wu. then diluted with hexane (800 mL) and 
filtered. The filtrate was concentrated _·under·reduoecl pressure and the 
residua crystalllzed from ethyl acet&telhaxana to afford the title 
compound (53-g). 

Step B p.[2-((phenyl)methylamlno)-2-oxoethyl)benzenepropanolc acid 
3-Phenylglutaric anhydride (8.0 g) In CH2Cl2 (100 mL) at .OOC· was 
treated seq~entlally with N-methylanlllne (5.83 g), · trlethylamfne (5.32 g) 
and DMAP (1.0 g). The mlxtUre was stirred atOOC for two hours then 

15 allowed to warm to room. temperature and stirred for 12 hours. The 
reaction mixture was washed with 1N HCI (2X50 mL)and water (100 
mL). The organic layers ware dried over Mgso..; filtered and 
concentrated to afford the title compc)und (11.5 g). 

20 Slap c P.C2·hydroxyethyl)·N-methyl-N·phenylbenzenepropanarnlde 
· P.[2-((phanyl)methylamlno]-2-oxoethyl]benzenepropanolc acid (11.5· g) 

ln'EtOAc (225 mL) was treated with CDI (11.88 g) and DMAP (1.0 g). 
The resultlng_ solution was stirred-at room temperature for 15 minutes 
and then heated •t 5000 fo~ two hours. The ~ctlon mixture was cooled 

25 to O°C and treated with a solution of Na8fi4 (9.74 g) In HaO (150 ml), 
wanned ilowly to room temperature and stirred for 12 hours. The 
reaction mixture was then diluted with El2(>-and washed with 1 N HCI 
(100 ml)", sat. NaHCC4 (100 ml) and water (100 mL). The organic 
phase was dried over_ MgS04, filtered and concenirated under reduced 

30 pressure to yield the tllle compound (10.4 g). 

Step p p;.(2·methanesulfonyloxyethyl)-N-mathyl-N­
phenylbenzanepropanamlde 
~(2·hyclroxyathyl)·N-methyl·N·phenylbenzenapropanamlde (5.0 g) in 

35 CH2Cl2 (100 mL) was cooled to ·5 to ·10°C and treated sequentially 
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with EtsN (2.23 g), and methanesulfonyl chloride (2.53 g). After two 

hours the reaction mixture was washed with water(3X50. ml) and the 

organic layer separated, dried ove~ MgSO~, filtered and concentrated 
under reduced pressure to give the title compound (6.4 g). 

Step E 4-Hydroxy·N-mathyl·N, ~.4-trlphenyr.1.piperidinepentanamide 

Jl-(2·methaneiulfonyloxyethyl)·N·methyl·N• 
phenyJbenzenepropanamlde (2.0 g) ·1n D~F (~O ml) was treated with 
4-phenyM-hydroxypip8ridine (1 ~44 g) and the mixture heated at 60°C 

1 o for 18 hours. The cooled reaction mixture· was diluted the EtOAc (100 
ml) and water (100 ml) and the aqueous phase removed. The 
aqueous layer was extracted. wtth EtOAc (2X100 ml) and the combined 
organic extracts, washed with water (100 ml), dried over MgS04, 

filtered and concentrated under reduced preasure to give an oll. Siiica 
15 gel chromatography gave the title compound (0.8 g). Mass spectrum 

(FAB): 44a 

20 

Enmgla& 

1-[S-UPheoyl)methylamjngJ.a-pheoylgenlVf)+phenyl·4•piperidjool. 

The title compound was prepared from 4-Hydroxy-N-methyl-N; Ji,4· 
trlphenyl-1-piperldlnepentanamlde following the procedure of Example 
2. Mass spectrum (Cl): 429. 

25 ·example 10 
N~l4-Chtorophanyll·4·bydrogy-N-mathyl-D.+dfphenyl-1-

pjparidjnepantanamlda 

Step .A ~[2·[(4-chlorophenyl)methylamino]·Z.· 
30 · oxoethyl]benzenepropanoic acid 

S-Phei1ylglutaric anhydride (2.0 g) In CH~l2 (25 ml) at 0°C was treated 
sequentially with 4-chloro-N-n18thylanilfne (1.88 · g), tnethylamine (1.33 

g) and DMAP (trace). The mixture was stirred at O°C for two hours then 
allowed to warm to room temperature and stirred for 12 hours. The 

35 reaction mixture was washed with 1 N HCI (2X50 ml) ~ water (100 
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mL). The organic layers were dried over Mg804, filtered and 
concentrated to afford the tltla compound (2.7 g). 

Step a N·(4-Chlorophenyl)~(2·hydroxyethyl)-N·methyl-
5 benzenepropanamlde . . . . . 

PCT/US96/0'79!9 

H2·[(4-chlorophenyQmethylamino]-2-oxoethyl)benzenepropan0lc acid 
J . . . . . . 

(1.3 g) ·1n EtOAc .(25 m~) was treated with CDI (0.957.g) and DMAP 

(trace). The rasultlng solution ¥188 stirred at room .temperature for 15 
minutes and than. heated.at 50°0 for two hours.. The reaction .mixture 

1 o was cooled to O°C and. treated with a solutlc>n of NaBH4 (0.883 g) In H20 
. . . . . . . . 

(15 mL), warmed slowly to room temperature and lltlrred for 1~ hours. 
The .reaction mixture was then diluted with Et!O .and washed with 1 N 

.•' . . 

HCI (20 mL), sat. NaHCOs (20 mL) and water (~ mL). The organic 
phase ~.dried over MgS04, flltarecl ·and concentrated under reduced 

15 pr8ssura to yleld the tltle compound (1.25 g). 

Step C N·(4-Chlorophenyl)-(S-(2·methanesulfonyloxyethyl)-N-methyl-

benzenepropanamlde . . . . .. . _ 
N·(+chlorophenyl)·P.(2·hydroxyethyl)·N-methyl-benzene propanarnlde · 

20 (1.25 g) In CH!Cl2 (25 mL) was cooled to ~.to -1ooe and ~tad 
sequentially with EtaN (0.497 g), and mathanasulfonyl· chloride (0.583 
g). After two hours the reaction mixture was washed wllh watar(3X25 
mL)~ sat. NaHCOs (20 mL) and the organic layer separated, dried over 
MgS041 filtered and concentrated under reduced pressure to give the 

25 title compound (1.44 g). 

Step D N·(+Cbloropb1rwQ=4-h)'dromr=N·mattm=D,f:dlpbaoyl=1 • . 

QlparJdlnapaotanamlda . . . . 
N·(4-Chlorophenyl}-P·(2· mathanesulfonyloxyethyl)·N-methyl-

30 benzenepropanamlda (1.44 g) In DMF (10 ml) was treated with 4-
phenyl-4-hydfOXYPlperldlna {1~61 g) and the mixture heated at 80°C for 
2 hours. The cooled. reaction mixture was dllutect the EtOAc (50 ml) and 
water (50 mL). and the aqueous phase removed. The aqueous ·1ayer 
was extracted with EtOAc (2X50 mL) and the cornbin&d organic extracts, 

35 washed with wat• (50 mL) , dried over MgSO.., filtered and 
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concentrated under reduced pressure to give an oil. Siiica gel 
chromatography eluting with 10% MeOH:CH~l2 gave the title 
compound (0.7 g). Mass spectrum (FAB): 477. 

PCT/US96/07959 

5 Example 11 
1 ·[5-u+Chlorophenyl)mettwfamlna]·3·pheoylpsntylH-phenyl-4-

pjperkJinol. 

The title compound was prepared from N·(4-Chlorophenyl)-4-hydroxy-
10 N-methyl·P,4-diphe~yl-1-piperidinepentanarnlde following the 

procedure of Example 2. Mass spectrum (FAB): 463.3. 

15 

ExamPll12 
4-CAc;etylamlno)·N-metbyl-N. p.+trfphanyl·1-pjperl~lneoantanamide 

The title com"pound was prepared from P,.(2-methanesuffonyloxyethyl)­
N-methyl·N-phanylbenzenepropanamJde, (which comes ~om Example 
8, atep D), using 4-acetylamlno-4-ph9".'1ylpiperldine hydrochloride In a 
procedure analogous to that of Example 8, Step E. Mass spectrum 

20 (FAB): 484.4. 

25 

Example 13 
.· +<Acetylamtnol-N·(+chlprpphe.oyU·N·metbyl=P,4-djphanyl· 1 • 

plgarfdlnepantanamlde 

The title compound was prepared from N-(4-ChJorophenyl}·IS- (2· 
methanesulfonyJoxyethyQ·N· methyl- banzenepropan$mlde (which 
comes from Example 10, Step C), using 4-acetylamino+ 
phenylpiparidine hydrochloride in a ~ure similar to that of Example 

30. 10, Step D. Mass spectrum (FAB): 518.3. · 

Example 14 
N-Metbyl·N. JI ·dlDhenyJ+(Qbenylmetbyl)·1-piperldjnMentanamkta 
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The title compound was prepared from IS-(2-methanesulfonyloxyethyl)· 
N-methyl-N-phenylbenzenepropana~lde (which comes from Exampl8 

· S. step D), using a procedure similar to that of Example 8, step E. Mass 
spectrum (FAS): 441.1. 

Example 1~ . 
N-(4-Chlgrophe0¥fl=N·metbyl-b:phenyl-4:(pheD)'lmetbyl)·1 • 
plperldlnapantamlda 

1 o The tltle compound was prepared from N-(4-Chlorophenyl)·P. (2· 

methanesuH~yloxyethyl)-N- methyl- benzenepropanamlde (which 
comes from Example 10, step C), using. 4-benzylplperldine in a 
procedure slmDar to that of .Example 10, step D. Mass spectrum (FAB): 
475.2. 

15 
example 18 

N-Metbyl·N. P·diphenyH=Cphenylmelbyll·1 •plperazlnapentanamide 

The title compound was prepared from P.(2-methanesulfonyloxyethyl)-
20 N-methyl-N-phenylbenzenepropanamide (which comes from Example 

8, step D), using N-phenylmethylpiperizine in a procedure· slmUar to that 
of Example a, Step E.. Mass spectrum (FAB): 442.1. 

Example 17 
25 N-(+CblgroQhenyl,l-N-matbyl·D ·phanyt+(phenylmetbyl,)·1· 

pjperazinepentanam_lde · · 

The title compound was prepa• from N·(4-Chloi'Ophenyl)-IS-(2· 
methanesulfonyloxyethyl)-N-methyl-benzenepropanamide (which 

30 comes from Example _10, step C), using N-phenylmethylplperazine in a 
procedure sinila_r to that of Example 10, step D. Mass spectrum (FAB): 
478.8. 

example 1e 



. ~ 

W096/39386 PCf/US96/07959 

·32· 

l>(S,4-Qjcblorpphenyl>· l .2;3,4-tetrabydro-N-methyl-N-pbenyl-2· 

fspgulnoHnepeptamkte 

3,4-Dlchloro-IS-(2-oxoethyl)·N·methyl-N-phenylbenzenepropanamlde 
5 (which comes from Example 1. step H) (0.53 g), In MeOH (35 ml) was 

treated sequentially with molecular sieves 3A (5.5 g), isoqulnoline HCI 

(0.33 g) and NaBHsCN (0.4 g). The resulting mixture. was stirred at 
room temperature for 20 hours. The reaction mixture was filtered . 
through a pad of celite (trademark) and concentrated under reduced 

1 o pressure. The residue was partitioned between 10% NH40H solution _ 
and CH2Cl2 (25 ml) The organic layer was separated and the aqueous 
layer extracted with CH!Cla (2X25 ml). The combined organic layers 
were dried over MgS04, filtered and concentrated under reduced 
pressure to give a crude on (0.7 g). Silica gel chromatography eluting 

15 with 2% MeOH/PHaCl2 gave the title compound (0.27 g). Mass 
spectrum (FAB): 487. 

Example 18 

3-{3,+QicbloroQhenyD-1.2.3,4-tetrabydro-N-metbyl·N·phenyl-2· 
20 tsoguinolinaoantanamjna 

. 
The titre.compound was prepared from 15·(3,4-DlchJorophenyl)-1,2,3,4~ 

25 

. tetrahydro-N-methyl-N-phenyl-2-lsoquinollnepentamlde following the 
pi'ocedure of Example 2. Mass.spectrum (FAS): 453. 

Example20 . 

J\ ·(3,4-QlcblgropbarniJl-3.4-<flbydro-6-metbgxy-N·metbyt·+oxo-N· 

phtoyt .. 1plro[2H-1-banzoiman-~.4' .·plparidin1)· 1 '·R1ntamldt -

30 The title ~pound was prepared from 3,4-cllchloro-p ·(2-oxoethyl)·N· 
methyl-N-phenylbenzenepropanamlde (which comes from Example 1, 
Step H) using 3,4-dihydro-6-methoxy-4-oxo-spiro[2H-1-benzopyran-
2,4'-piperldine) HCI In a procedure similar to that of Example 18. Mass 
spectrum (FAB): 581. 

35 
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Example 21 

1 '·[3=(3.4-Qlcblomphenyl)=S·<metbylphenylam!ng)pentyl]·3.+dihydro-6-
mettioxx·aplro[2H·1-benzoQ.vran-2.411·pjparidl+ol · · 

· The tltle compound was prepared from f5 ·(3,4-Dichl~rophenyl)-3,4- . 
5 dihydro-6-methoxy-N-methyl•4-o~N.;phenyl-splro[2H;.1 ·benzopyran· 

2,4',·plperlcli'"9]-1' pentamlde following the p~dure of Example 2. 
Mass spectrum (FAB): 589. 

Exampla22 
1 o ~ -<3,4.;QIQblgrgpheny!)·N·methvt-4;.QXO=N:phemd-1· 

15 

piptrldlqepentamkla 
The title compound was prepared from 3,4-Dichtoro-p -(2·oxoethyl)-N­
me~N.;phenylbenzerieproparnlde (which comes ·from Example 1 
Step H), Mass spectrum (FAB): 433.1457. 

Example 23 
p ·(3.4-Plcblorppbenyl)=N·metbyl-N·ph•D)'l+(gflenyfmetbyl}-1· 
pJperJdlnepentamlde 

20 The tltle compound Was prepared from 3,4-dlchloro-P ·(2·oxoethyl)-N· 
methyl-N-phenylbenzenepropanamlde (which comes from Example 1 
Step H), using a procedure slmUar tO that of Example 18. · Mass 
spectrum (FAB): 509 •. 

25 Exampla 24 
N-<+Cb1Qmpbt1J¥1l·P -13.+Plchloraghen~h)'dmXY=N-methJI+ 

Qbaoyl • 1·plparldlnepentanamkf• 

Step A. 3,4-Dlchloro-P ·[2-[(4-chlorophenyl)methylamino]·2· 
30 oxoethyl)benzenepropanoic acid 

· 3-(3,4-Dlchlorophenyl)glutarlc anhydride (10.0 g) In CH2Cl2 (150 ml) at 
o°C was treated sequentially with 4-chloro-N-mathylanlllne (8.8 g), 
triethylarnlne (4.87 g) and DMAP (0.8 g). The mixture was stirred at 0°c 
for two hours then allowed to wann to room temperature and stirred for 

35 12 hours. The reaction mixture was washed with 1 N HCI (3X100 ml) 

.. 



;f 

W096/39386 PCT/US96/07959 

and water (100 mL). 1he. organic layers were dried over MgS04, filtered 
and concentrated lo afford the title compQUnd (14.9 g). 

SteP B 3,4-Dlchloro-p.(2-hydroxyethyl)-N-(4;.chlorophenyl)·N· 
5 methylbenzenepropanamide 

3,4-DlchlorC>-P-12-((4-chlorophenyl)methylamino]-2· 
oxoethyl]benzenepropanoic acid (14.9 g) In EtOAc (270 ml) was treated 
with CDI (9.1 g) and DMAP (trace). The resulting solUtlon was stirred at 
room temperature fol' 15 minutes and then heated at S0°C fortwo hours. 

1 o The reaction mixture was. cooled to O°C ancl treated with a solution of 
NaBH4 (9.32 g) In Ha() (140 mL), wanned slowly to room temperature 
and stirred for 12 hours. The reaction mixture was then diluted with Et20 
and washed with 1N HCI (3X100 ml) , sat NaHCOs (250 ml) and water 
(250 ml). The organic phase was dried over MgSO.., filtered and 

15 concelit.rated under reduced pressure to yield the tltle ce>mpound (12.64 
g). . .. 

Stag c 3,4-Dichforo-p ·(2-methanesulfonyloxyethyl)·N-(4-
chlorophenyl)-N-methylb$nzenepropanarnlde 

20 3,4-Dlchloro-p -{2-hydroxyethyl)-N-(4-chlorophenyl)-N-
methylbenzenepropanamkle (2.1 g) In CH2Cl2 (40 ml) was cooled to -5 
to ·1 O°C and treated sequentlaly .with EtaN (0.89 g), and 
methanesulfonyl chloride .(0.78 g). After two hours the reaction mixture 
was washed with water(3X50 ml) and th• organic layer separated. 

25 dried over MgS04, filtered ~ concentrated under reduced· pressure to 
give the title compound (2.3 g) • 

. Sttp D N-(4-Chlorophenyl)·JS ·(3,4-Dlchlorophenyl)e+hyd_roxy·N· 
methyl-4-phenyl-1-pl~rldinepentanamid~ · 

30 · 3,4-Dlchloro-f5-(2-mettianesulfonyloxyethyl)~N-methyl·N· . 
phenylbenzenepropanarnide (1.8 g) in DMF (10 ml) was treated w~h 
4-phenyl-4-hydroxypiperidlne (0.61 g) and KaCOs (0.478 g). The 
mixture was stirred at ambient temperature then diluttact with EtOAc (1 oo 
mL) and washed with Ha() (2X100 mL). The organic extracts were dried 

35 over MgS041 filtered and concentrated under reduced pressure to give 
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an oil. Silica gel chromatography eluting with 95:5 (CH2Cl2:MeOH) 
gave the title compcund (0~58 g). Mass spectrum· (FAB): 545.3. 

Example 25 
5 1 ;.[5-(+ctJ!orophanyl)(metbyl)amtno)-3-[3.4-dicbloraghenyl]~pentyJJ=+ 

phenYf-4-pjparidinol •. 

The title compound was prepared from N-(4411orophenyl)·IS-(3,4-
Didhlorophenyl)-4-hyclroxy-N-methyl-4-phenyl -1~ . 

1 o plperidlnepentanamide follo\\'ing the procedure of Example 2. Mass 
spectrum (FAB): 531 .1. 

Example 28 · .. · .. 

N-(+CblQmphenyl)-L\=(3.4-"DlchfQropbenyQ-N-matbyl-4-oxo-1-

15 plperldiDepentaDamldl 

Step A 3,4-Dlchloro-Jt-(2-bromoethyl)-N-rnethyl-N-(4-
chlorophenyl)benzene · propanamlde: 
·a,4-Dichloro-J!-(2·methanesulfonyloxYethyl)-N·methyl-N·(4-

20 chlorophenyl)b&nzene pn)panarnlde (6.3 g, from Example 27, Stai> C) in 
THF (50 ml) was treated with lithium carbonate (2.0 g) and Dthlum 
bromide (2.34 g). The mlXlure was heated at reflux ·tems>eratura ior 2 . 
hours. Tl1e cooled reaetlon mbdure was dlluted the 9fi2Cl2 (1 Oo ml) 
and washed with H20 (2X100 ml). The organlC extf&Cts were dried 

25 over MgSO"··flltered and concentrated under reduced pressure to give 
~title compound as a yellow oil, (5.8 g). 

Step a N-(4-ChlorophenylMt-(3,4-Dlchlorophenyl)·N·methyl-4-oxo-1· 
piperidine pentanamlcle 

30 3,4-Dlchloro-P.(2·brorn~thyl)'"N·methyl-N·(4-chlorophenyl)benzene 

propanamlde (4.8 g) In DMF (80 mL) was treated with ~ptperldone 
monohyclrate hydrochloride (3.94 g) and K!COa (5.3 g). The mixture 
was stirred vigorously at ambient temperature·for 120 hours.· The 
reaction mbcture was poured Into Ht<> (100 ml) and extracted with 

35 BOAc (2X1 oo ml). The organic extracts were dried over MgSO,., 
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filtered and concentrated under reduced pressure .to give an oil. Silica 
gei chromatography eluting with 95:5 (CH2Cl2:MeOH) gave the tHle 
compound (2.25 g). Mass spectrum (FAB): 467.1. 

. . 

6 Example 27 . 
'N-C4-QblorqQhenyQ·D·(3.+Dlcblorophenyl)·N-m1tbyl+(phenylmetbyl)· 

1-plparldinapentanamidt 

Step A 3,4-Dlchioro+[2-((4-Chlorophenyl)methylamlno]-2· 
1 o oxoet~yl]benzenepropanoic acid 

3-(3,4-Dlchlorophenyl)glutarlc anhydride (5.0 g) In CHaCl2 (100 ml) at 
O°C was treated sequentially with 4-chloro-N-methylaniline {2.92 ml)), 
trlethylamine (3.36 l'llL) and DMAP (0.24 g). The mixture was stirred at 

· ·- · · ooc for two houl'I then allowed to warm to room temperature and stirred 
16 for 12 hotirs. The reaction mixture was washed with 1N HCI (2X100 ml) 

and water (2X100 ml). The organic layeri were drlid over MgSO.., 
filtered and concentrated to afford the title compound (8.63 g). 

Step B 3,4-Dlchloto-P..(2·hydroxyethyl)-N-methyl-N-(4-chlorophenyl)· 
. 20 benzenepropanamide · 

3,4-Dlchloro-P.[2·[(4-chlorophenyt)methytamlno]-2·oxoethyl] 
be"-nepropanoic aCld (4.0 g) In EtOAc (75 mL).was treated with.COi 
(2.43 g) and DMAP (0.122 g,. The resulting solution was ~fred at room 
temperature for 16 minute8 and then heated at 5000 for one hour. The 

25 reaction mixture was cooled to O°C and treated wllh a solution of NaBH.t 
(2.46 g) In tbO (50 ml),· warmed slowly to room temperature and stlried 
for 12 hours. The reaction mixture was then diluted with EtOAc (100 ml) 
and washed with H20 (100 mL), 1N HCI (100 ml), and sat. NaHCO, 
(100 ml). The organic phase was dried over MgSO.., fil;tarad and 

30 concentrated under.reduoed pressure .to yleld the title compound (3.69 
g). 

Step c 3,4-Dlchloro-~(2-methanesulfonytoxyethyl)·N-methyl·N·{4-
chlorophenyl)benzena propanamJde 
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3,4-Diohloro-P.(2·hydroxyethyl)·N·methyl-N·(4-chlorophenyl) 
-benzenepropanamide (3.·8 g) In CH2Cb (100 ml) Y#Bs ~red tct·5 to · 
-10°C and treated sequeritiallY with EtsN (1.62 ml), and 
methanesulfonyl chloride (0.9 mL). After two hours the reaction mixture 

5 was washed with water (100 mL), brine (100 mL) and the organic layer 
separated, dried over MgS04, filtered and c0ncentrated under reduced 
pr-.ure to give the title compound (4.3 g). 

·. . . 

$tep p N-(4-Chlorol>henYl)--P.(3,4-Dlohlorophenyl) -N·methyl-4-
1 o (phenylmethyl)-1-piperidlnepen~amlde .. · 

3,4-Dichloro-P.(2· methanesulonyloxyethyl)·N·methyl-N-<+ · 
chlorophenyl)benzene propanarnl~e (1.8 g) l_n DMF- (10 ml) was 
treated with 4-phenyl-4-hyclroxyplperidlne (1.14 g).and i<2COa (0.476 g). 
The mixture' was heated at.eooc· for '1a hours. The 'cooled reaction 

15 mixture was diluted the EtOAc (100 ml) and ~shed with H20 (2X100 

mL). The organic extracts ware dried over MgS04, filtered and 
concentrated under reduced pressure to give an oil. Siiica gel 
chromatography eluting with 95:5. (CH2C'2:MeOH) gave the !Jtle . 
compound (0.56 g). M.p. 87·720, Mass spectrum· (Cl): 543. 

20 
Eg1mpta28 

N-(4.Cb!gropbenvj)=gatnml ·(3,4·PfcblgrgpbenyQ-N·met1J¥1·4-

. Cphenvlmetbyll·1 ·QiQlrldlnepentaDamfne 

- ' 

25 The titfe compoul'.'d was prepared from N-(4- Chlorophenyl)·P.(3,4-
Dichlorophenyl)·N·meth~cPhenYimethyl)·1-plperldlneP-ntanamlde 
using the procedure of Example 2. Mass epectrum (a): 529. 

Example ft 
30 p ·(3,4-bfCblgroghanyQ+bydcoxY-N-metbyl·N·(+metbomflenyt)+ · 

Qhenxl·1 ·plperidjnepentanamlda 

Step A 3,4-Dlchloro·P -[2-[(4~methoxyphenyl)methylamlno]-2-
oxoethyl]benzanapropanoic acid 
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3-(3,4-Dichlorophenyl)glutarfo anhydride (5.0 g) In CH2Cl2 (100 ml) at 
0°c was treated sequentially with 4-methoxy-N~methylanHlne (3.a g)), 
trlethylamlne (3.38 ml) and DMAP (0.24 g). The mbclure was stirred at 
O°C for two hours then allowed to warm to room temperature and stirred 

5 for 12 hours. The reactlan mixture was wa~hed with 1N HCI (.100 ml) 
and water (2X100 ml)~ The organic layers·were dried.over MgSO.t. 
fllteted and concentrated to afford the title compound (7.S g). 

Stag B ~4-Dlchloro-I' ·(2·hydroxyethyl)-N~methyl-N·(4-ftiethoxyphenyl)-

10 benzenepropanamide 
3,4-Dichloro-p -(2·[(4-methoxyphenyl)methylamlno)·2· 
oxoethytibenzenepropanolc acid (7.2 g) In EtOAc (125 ml) was treated 
with CDI (4.4 g) and DMAP (0.22 g). The resulting solution was stirred at 
room temperature for 15 minutes and then heated at 50°C for one hour. 

15 The reaction mixture was .cooled to OOC and treated with a lolutiOi'\ of 

NaBH4 (4.48 g) In H~ (75 ml), warmed slowly to room temperature 
and stirred for 12 hours. The reaction mixture was then diluted with 
EtOAc (100 ml) and Washed with Hf() (100 mL), 1N HCI (100 ml) ' and 
H20 (100 ml). The organic phase was dried over MgSC4. fllterec:I and 

20 concenb'ated under reduced pressure to give an oil. Silica gel 
chromatography eluting with eo-100% EtOAalhexane gave the title 
compound (5.43 g). 

Stap O S,4-Dlchloro-IS ·(2-rnethanesulfonyloxyethyl)·N-methyl-N-(4-
25 methoxyphenyl)benzene propanamlde 

. 3,4-Dlchloro-P ·(2·hydroxyethyl)-N·methyl-N-(~methoxyphenyl)· 
benzene propanamlda (2.0 g) In CHtCl2. (50 mL) was .cooled to -5 to 
·10°C and treated sequentlaDy with EtaN (0.81.1 ml.), an<t 
methanesulfonyl chloride (0.84 mL). After two hours the reaction mixture 

30 was washed with water (100 ml), brine (100 mL) and the organic layer 
separated, dried over MgSO., filtered and concentrated under reduced 
pressure to give the tltle compound (2.56 g). 

Step E? p··(S,4-Dlchlorophenyl)-4-hydroxy·N·methyl·N·(4- . 
35 methoxyphenyl)-4-phenyl-1-plperldlnepentanamide 
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3,4-Dichloro-P.(2-methanesulfon~hyl} ·N-methyl-N-(4-
methoxyphenyl)benzene propanamlde (4.2 g) in DMF (20 ml) was 
treated .with 4-phenyl~ydroxypiperidlne (1.SSg) and .1<2C0s- (1.19 g). 

The miXture was heated at sooq for 18 _hours. The cool8d reaction · 
5 mixture was diluted the EtOAc (200 ml) and washed with H20 (Sx150 

ml). The organic extracts were drlecl over Mgsb.-, fDtered and 
concentrated under reduced press~re to-give an oil. SUica gel 
chromatography eluting with 90:1 O (CH!Cl2:MeOH) gave the tltle 
compound (0.58 g). Mass spectrum (Cl): 541. 

10 
Example ao 
-N-[S.S•bi•ITrlluomrnethxDpbeoyO·IS-<3;4-<flcbloroghenyn-+bydmgy=N­
metbyl-4-pbenrr-1.p;perldioepentia011de 

15 StM A 3,4-Dichtoro-p-[2-[(S.6·biMrifluoro~eihyiphenyl)amlno))-2· 

oxoethyl)-benzenepropanoic acid . -

3-(3,+l)JchlorophanyQglutarlc anhydride (1 o g, _Example 1, Step C) in 

CHaCl2· (300 ml) at O°C was treated sequentially with 3,&ob/&o 
(trHluororrtethyl)anlllna (7.5 ml), lriatbylamlna (6.7 ml) and DMAP (470 

20 mg). The mixture Was stirred at ooe for two hours.then allowed to warm 
to room temperature and stirred for 12 hours. The reaction mixtu~ was 
diluted with CH2C'2 (500 ml) and washed with· 1 N HCI (1 x 200 ml) and 
water (1 x 200 ml). The organic layers were dried over MgS04t filtered 
and concentratedto afford the title compound_{18 g). 

25 
- . 

Step e 3,4-Dlchloro-P.[2-[(3,5·b•trlfluoromethylphenyl)methylamlno)J-
2-ox0athylj-benzeneprop8110lc aCid 
Sodium hydride (2.16 g, 95%) was suspended In THF (1 QO ml) and 
cooled to ooc. 3.4-Dichloro-(S-[2-[(3,5-bl• -. 

30 trifluoromethylphenyl)methylamino)]-2-oxoethyl]~benzt1nepropanoic acid 
(18 g), In THF (100 ml) was added dropwise. After adcfitlon tJie mixture 
was wanned to room temperature and stirred for 12 haurs. The mixture 
was than heated at reflux for 1 hour. The mixture was cooled to room 

· temperature- and methyl. mdlde (2.6 mL) ~ added dropwlse. The 
35 resulting mixture was heated at reflux for 24 hours~ Cooled to O°C and 
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quenched carefully with HaO (100 ml). Extracted with EtOAc (3 x 200 
ml). The combine organic layers were dried over MgS04, filtered and 

. ·. 

·concentrated under reduced pressure to give crude product. Siiica gel 
chromatography eluting with 0-50% MeOH/CH2Cl2 gave the title 

5 compound· (8.5 g). 

Step ·c N·(3,5-bls-trlfluoromathylphenyl)·3,4-dlchloro-fi·(2· 

hydroxyethyl)-N-methyl-berizenepropanamlde 
3,4-Dlchloro-IJ-[2-((3,5-bls-trlfluoromethylphenyl)methylamlno)]-2· 

1 o oxoethyl]-ben~prop8no1c acid (7.8 g) In EtOAc (100 ml) was treated 
· with CDI (8.16 g) and DMAP (190 mg). The resulting solution was 

stirred at room temperature for 15 minutes and then heated at 50°C for 
two hours. The reaction mixture was cooled to O°C and treated with a 
solution of NaBH4 (2.95 g) In Ha() (50 ml), ·wanned slowly to room 

.15 temperature and stirred for 12 hours. The reactl~ mixture was diluted 
with EtOAc (300 ml) and washed with 1 N HCI (1 x 200 ml), sat. 
NaHCOa (1 x 200 ml) and water (1 ~ 200 mL). The organic phase was 
dried over MgS04, fl_ltefec:I and concentra~ed under reduced pressure to 
yield the ctude compound as a oll. Slllca gel chromatography eluting 

20 with 0-10% MeOH/ CH2Cl2 gave the title compound (6 g). Mass 
spectrum (Cl): 488. 

SJep P N·(3,5-b/s-trlfluoromethylphenyl)·3,4-dichloro-p.(2·oxoethyl)·N· 

methyl-benz•nepropamlde 
25 A mixture of N-(3,5-bis-trlftuoromethylphenyl)-3,4-dichloro-fj-(2· 

hydroxyethyl)·N·methyl-benzenepropanamlde (1.3 g) and molecular 
sieves (4A. 624 mg) In CH!Clt (20 ml) and was treated wlthTPAP (47 
mg) and 4-methylmorpholln•N-oxlde (624 mg) and stirred at room 
temperature for 2 hours. lhe reaction mixture was filtered through a pad 

30 of silica gel rinsed with EtOAc (100 ml) 8nd concentrated under 
reduced pressure to yield an oll. Siiica gel chromatography eluting with 
S0-75% EtOAc/Hexanes gave the desired title compound (810 mg). 

SJep e N·[3,5-b/s-(Trffluoromethyl)phenyl]-p.(3,4-dlchlorophenyl)-4-
35 hydroxy-N-methyl-4-phenyl-1 ·plperldlnepentamlde 
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N·(3,5-bfs.trlfluoromethylphenyl)•3,4-clichlo~p ·(2-oxoethyl}·N·methyl­
benzenepropamide (81 o mg), In MeOHITHF (1.:1, 20 ml) vvas treated 
sequentially with molecular sieves 3A .<S34 mg), 4-phenyl-4-
hydroxyplperldine HCI (584 mg) and NaBHsCN (104 mg). The resulting 

5 mixture was stirred at room temperature for ,_, hours. The reaction 
mixture was With quenChed with water (2Qml) and diluted with CH2Cl2 
(50 ml). The organic layer was separated and the aqueous layer 
extracted with CH2C'2 (3 x SO ml) The combined organic layers were 
dried over MgS04, filtered and concentrated under reduced pressure to 

1 o . give the crude oil. Siiica gel chromatography eluting with 1 ·2% 
MeOH/CH2C'2 gave the tltle compound (700 mg). Mass spectrum 
(FAB): 647.1663. 

ExanJp!a 31 

15 p :(3.f-dlchloropharJyll·A-hydrqlQe=N·(2·mmhmPhenyll-N-metbyl-4-
phenyl· 1 ·piarjdlnapentamlde 

Step A 3,4-Dlchlo~p..[2·[(2-methoxyphenyl)amlno]-2-oxoethyQ· 
benzenepropanoic acid 

20 3-(3,4-DJchlol'ophenyl)glutaric anhydride (10 g, Example 1, Step C) In 
CH2Cl2 (150 ml) at O°C was treated sequentially with o-anlsldine (6 
ml), trlethylamlna (8.7 ml) and DMAP (440 mg). The ~ixture was 
stirred at O°C for two hours then allowed to warm to room temperature 
and stirred for 12 hours. Ttie reaction mixture was diluted with CH2Cl2 

25 (500 ml) and washed with 1 N HCI (1 x 200 ml). and water (1 x 200 ml). 
The organic layers were dried ovef MgS04, filtered and concentrated to 
afford the tide compound (14 g). 

Step· B 3,4-Dlchlo~P.[2·[(2·methoxyphenyl)methylamtno)]-2-oxoethyq. 

30 benzenepropanolc acid 
Sodium hydride (1.94 g, 95%) was suspended In THF (1 oo ml) and 
cooled to O°C. 3,4-Dlchloro-p.[2-[(2·methoxyphenyl)amlno]-2·oxoethyl)· 
benzenepropanoic acid (14 g), In THF (150 ml) was added dropwise. 
After adcfltlon the mixture was warmed to room temperature and stirred 

35 for 12 hours. The mixture was then heated at reflux for 1 hour. The 

• i 

I 
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mixture was cooled to roqrn temperature and methyl iodide (2.40 ml) 
was added dropwlse. The resulting miXture was heated at reflux for 24 
hOurs. Cooled to ·ooe and quenched carefully with H20 (1 oo ml). 
Extracted with BOAc (3 x 200 ml). The combine organic layers were 

5 dried over MgS04, filtered and concentrated under reduced pressure to 
give c~ product~ SHlca gel ~hromatography eluting with Q.50% 
MeOHICHaCl2 gave the title compound (10 · g). 

Stlp Q 3,4-dichloro-P.,(2·hydroxyethyl)·N·(2-methoxyphenyl)·N· 
1 O methylbenzenepropanamlde 

3,4-Dlchloro-p.[2·[(2-rnethoxyphenyl)methylamino)J-2·oxoethyl]­
b&nzanepropanoic acid (7.8 g) In EtOAc (100 ml) was.treated with COi 
(3.18 g) and DMAP (190 mg). The resulting solution was stirred at room 
temperature fOr 15 ·minutes and then heated at SO°C for two hours. The 

15 reaction mixture was cooled to OOC and treated with a solution of NaBH4 
(2.95 g) In H20 (50·mL). warmed slowly to room temperature and stirred 
for 12 hours. ·The reaction mixture was diluted with EtOAc (300 ml) and 
washed with 1 N HCI (1 x 200 ml), sat NaHCOs (1 x 200 ml) and water 
(1 x 200 ml). lha organic phase was dried over MgS04, filtered and 

20 concentrated under reduced pressure to yield the crude compound as a 
oil. Silica gel chromatography eluting with 0-10% MaOH/ CH~l2 gave 

. the title compound (8 g). Mass spectrum (Cl): 382. 

Step p 3,4-dlchloro-P.N·(2·methoxyphenyl)-N·methyl-(2-oxoethyl)· 
25 benzanepropamide . 

A solutfOn of ~lyl chloride (1.14 mL) in CH2Cl2 (50 mL) was cooled to 
·78°C whereupon DMSO (1.85 mL) was adclad dropwlse over 15 mins. 
This mixture was stirred for 15 minutes. Whereupon a CHaCl2 (10 ml) 
solution of 3,4-Dlchloro-ts ·.(2-hydroxyethyl)·N·(2-methoxyphenyl)·N· 

30 methylbenzenepropanamlda (1.0 g) was added over 20 minutes. The 
mixture waS stirred for 30 minutes and then treated with Et3N (7.3 ml) 

. and stirred for an additional 30 minutes at ·7B°C, followed by 1.5 hours . 
at room temperature. The reaction mixture was quenched with water 
and diluted with CtfaC'2 (100 ·ml). The organic fraction was separated, 

35 washed sequentially with .1 N HCI (1 x 50 ml), sat. NaHC03 (1 x 50 ml) 



W096/39386 PCT/US96/07959 

·43·· 

and brine (1 x 50 ml), dried over MgS04, filtered and concentrated 
under reduced pressure to yield an oil. Silica gel chromatography 
eluting with 5-15% EtOAc/Hex gave the title compound (950 mg). 

5 SUm E · JS ·(3,4-dlchlorcphenyl)-4-hydroxy-N-·(2-methoxyphenyl)·N· 
methyl-4-phenyl-1 ·plperldlnepentamlde 
3,4-dichloro-p ·N-(2-melhoxyphenyl)-N-rnethyl-(2-oxoethyl)· 
benzeneproparnlcle (950 mg), in MaOWTHF (1 :1, 20 ml) was treated 
sequentially with molecular sieves 3A (800 mg), 4-phenyl-4- · 

10 hydroxypiperidine HCI (800 mg) and NaBHaCN (156 mg). The resulting 
mixture was stirred at room .. temperature for 18 hours. The reaction 
mixture was with quenched with water (20ml) and dUuted with .CH2C'2 
(50 ml). The organic layer was separated and the aqueous layer 
eXtracted with CH2C12 (3 x 50 ml). The combined organic layers were 

15 . dried OV$1' MgS04, filtered and concen~rated under·reduced pressure to 
give the crude oii. Silica gel ·chromatography eluting with 1-2% 
MeOH/CH2Cl2 gave the title compound (720 mg). Mass spectrum (Cl): 
54'1 •. 

20 Example·ag 

1·[3·l3.+djcblomph1nyl)-5~(4-hydroxY+Ph•nyl· 1 ·piperldioyll·1 • . . . . . . . . . 

oxopentyl)· 1.2.a.+tetrahx<froauinolla, 

SW> A p ·(3,4-Dichlorophenyl)· 1.2,3,4-tetrahydro-delta-oxo-
25 quinolinepentariolc acid. 

S-(3,4-Dlchlorophenyl)glutarlc anhydride (1 O g, Example 1,. Step C) In 
CH2'J• (aoO mL) at O°C was treated aaqueritially with 1 ,2,3,4-
tetral'.lydroquinollne (5.6 ml), triethylamine (6.3 ml) and DMAP (472 
mg). The mixture was atlrred at O°C for two hours then allowed to warm 

30 to room temperature and stirred for 12 hours. The reaetlon mixture was 
dlluted with CH~la (500 ml) and washed with 1 N HCI (1 x 200 ml) and 
water (1 x 200 ml). The organic layers were dried over MgSO-t. filtered 
and concentrated to afford. the title compound (14.3 g). 

-~ 
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Step B 1·[3-(3,4-dlchlorophenyl)·S·hydroxy-1-oxopentyl)·1 ,2,3,4-
tetrahydroquinoDne 
~ ·(3,4-Dichlorophenyl)· 1,2,3,4-tetrahydro·delt•oxo-qulnolinepentanoic 
acid (14.3 g) In EtOAc (300 ml) was treated with COi (7.42 g) and DMAP 

5 (450 mg). The resulting solution was stirred at room temperature for 15 
minutes and then heated at so•c for two hours. The reaction mixture 
was cooled to OoC and treated with a· solution of NaBH4 (5.5 g) In H~ 
(100 ml), wanned slowly to room temperature and stirred for 12 hours. 
The reaction mixture was diluted with BOAc (500 mL) and washed with 

1 o 1N HCI (1 x 200 mL), sat. NaHCOs (1 x 200 ml) and water (1 x 200 ml). 

15 

The organic phase was dried over MgS04, filtered and concentrated 
under reduced pressure to yield the crude compound as a oil. Silica gel 
chromatography el~_g with" 0-10% MeOH/ CH2Cl2 gave the title 
compound (11.5 g). Mass ~pectrum (Cl): 378. 

SJep c 1·(3-(3.4-dichlorophenyl)•1,5-dloxopentylf-1,2,3,4-
tetrahydroqulnollne -
A solution of oxalyl chloride (1.15 ml) In CH~l2 (30·mL) was cooled to 
-78°C whereupon DMSO (1.87 ml) was added dropwlse over 15 mins. 

20 This mixture was stirred for 15 minutes. Whereupon a CH~l2 (30 ml) 
solution· of 1·(3-(S.4-dlchlorophenyl)·5-hydroxy·1.;oxopeiityl]-1,2,3,4-
tetrahydroqulnollne (1.0 g) was added over 20 mlnut~s. The· mixture 
was stirred for 30 minutes and then treated with EtaN ·(7.4 mL) and 
stirred for an· additional 30 minutes at •78°C, followed by 1.5 hours at 

25 room temperature. The reaction mixture was quenched with water and 
diluted with CH2Cl2 (100 mL). The organic fraction was separated, 
washed sequentially with 1 N HCI (1 xSO mL), sat. NaHC03 (1 x 50 mL) 
and brine (1 x 50 ml), dried. over MgS04, filter8d and C0J1C8ntrated 
under reduced pressure to yield· an oll •• SIUca gel chromatography 

30 eluti1g wlih 5-15% EtOAa/Hex gave the title compound (900 mg). 

· Step E 1·[S-(3,4-dlchlorophenyl)·5·(4-hydroxy-4-phenyl· 1 ·plperidinyl)-1 • 
oxopentyl)·1,2,3,4-tetrahydroqulnollne 
1•[3-(3,4-dlchforophenyl)-1,5-dfoxopentyl)-1,2,3,4-tetrahydroquiaollne 

35 (~mg), In MeOHITHF (1:1, 20 ml) was treated sequentially with 
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molecular sieves 3A (787 mg), 4-pheny1·4-hydroxypiperldine HCI (767 

mg) and· NaBHaCN. (160 mg). The resulting mixture was stirred at room 
temperature for 18 hours. The reaction mixture was ·with quenched with 

water (20ml) and diluted with CH2Cl2 (50 ml). The organic layer was 
5 separated and .the aqueous layer extracted. with CH!C12 (3 x so ml) 

The combined organic 'ayers ~e.,. dried over MgSO.c. ·filtered and 

10 

. concentrated un(ftlr reduced pressure, to give the crude 011. ·· Silica gel 
chromatography elutlng with 1·2% MeOHICHaCl2 gave ·the title 
compound (750 mg). Mass spectrUm (FAB): 537.2081. · 

EXampta33 
~ -(3,4-QlqblgrgpherwQ+bydroxHJ·metbyl-4.phenyl·N·(phenyfmethyD-

1-pjper!dlneQantamlda 

15 StlP A a,•Dlchloro-p-(2-((phenylmethyl)methylamlno]-2~ 

.oxoethyl)benzenepropanolc acid 
3-(3,4-Dlchlorophenyl)glutarlc anhydride (5.0. g) In CH2Cl2 (100 ml) at 
OOC was treated sequentlally with N·methyt-N;;.(phenylmethyl)a~lne (3~0 
ml), trlethylamlne ($.38 ml) and DMAP (0.28)). The mixture was stirred 

20 at OOC for two hours then. allowed to wann to room temperature and 
stfrrSd for 12 hours. The reaction mixture was washed with 1N HCJ (100 
mL) and water (2X100 ml). The organic layers ,were dried over MgS04' 
tittered and concentrated to afford the tttle compound (6~9 g). 

25 Step B 3,4-Dlchloro-Ji ·(2-hyclroxyethyl)·N·methyl-N­
(phenylmethyl)benzenepropanamlde 
3,4-Dlchloro-p -(2·[(phenylmethyl)methylamlno]-2· 
oxoethyl]benzeneprop&notc acid (6.9 g) In EtOAc (150 ml) was treated 
with CDI (4.4 g) and DMAP (o.22 g). The resuftbig solution was stirred at 

30 room temperature for 15 minutes and then heated at 50oC for 1 hour. 
The reaction mixture was cooled to OOC and treated with a solution of 
NaBH4 (4.48 g) in Ha() (75 ml), warmed slowly to room temperature 
and stirred for 12 hours •. The.reaction mixture wasthen diluted.with 
EtOAc (250 ml) and wa8hed .with 1N HCI (250 ml) , H20 (250. ml) and 
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dried over MgS04, filtered and concentrated under reduced pressure to 
yield the title compound (8.29 g). 
Sttp C 3,,4-0ichloro-P ·(2-oxoethyl);.N-methyl·N· 
(phenylmethy~benzenepropanamlde 

5 Oxalyl chloride (1.11 ml) In CH2Cl2 (10 ml) was added to a ·78°C 
solution of OMSO (1.8 ml) In CHaCla (75 ml) over 15 minutes. This 
mixture was stirred for 15 minutes whereupon a CHJCl2 (20 mL) solution 
of 3,4-0ichlo~p ·(2-hydroxyethyl)-N·methyl-N· 
phenylmethyl)benzenepropanamlde (3.72 g) was added dropwise. The 

1 o mixture was stitred for 30 minutes and then treated with a solution of 
EbN (4.24 ml) In CH2C'2 (1 O mL) and stirred for an additional 30 
minutes at ·78°C, then.anowed to warm to ambient temperature 
ovemlght The reaction mixture \ftS washed wHh water (100 mL), the 
organic fraction separated, dried over MgSO.., filtered and concentrated 

15 under reduced pressure to yield an oll (4.3 g). Siiica gel 
chromatography eluting with' 1:1/EIOAc:Hax gave the title·compound 
(3.09 g). ' . . 

Step P p ·(3,4-Dlchlorophenyl)-4-hydroxy-N·methyl-4-phenyl ·N· 
.20 (phenylmethyl)·1 ·plperidlne pentamlde 

3,4-0lchloro-p-(2 .. oxoethyl)·N-methyl-N· 
(phenylmathyQbenzenepropanamlcla (1.21 g), In MeOH (10 ml) was 
treated sequentially with. molecular sieves 3A (0.5 g), 4-phenyl-4-
hydroxyplperidlne HCI (0.92 g) and NaBHaCN (0.88 g). The resulting 

25 mixture was stirred at room temperature for 18 hours. The reaction 
mixture· was treated with •d· NaHCOa solution (10 ml) and 
concentrated under reduced pressure. The residua· was partitioned 
between Ha() (50 ml) and CflaCla (100 ml) The organi~ layer ~s . 
separated and dried over N82904, filtered and concentrated under 

30 reduced pressure to give the title compound (O. 77 g)~ Mass spectrum 
(Cl): ·52s. 

Example 34 

1 ·(3:(3,4-Djchlprophenyl)·S·[metbxf{phenylmethyl)amjgoJpeotyfH-
35 phenyl-+piperldlnol 
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The title compound was .prepared from.~ -(314-dichlorophenyl)-4-

hydroxy-N-methyl-4-phenyl -N-(phenyrmethyl}.1-plperidine pentamide 
following the procedure Of Example 2. Mass spectrum (FAB): 511.4. 

Example as 
2·[3·(3.+DJchloraDhlnyt)-5-(4-hydroxY+Ph•nyl·1-plperldlnYl)·1· 

oXQpenty0-1.2.3.4-tetrabydroisogUlno!lnt 

1 o Step A p -(S,4-Dlchlorophenyl);.1 i2;3,4-tetrahydro-ctetta-oxo­
isoqulnollnepentanoic acid •. 
a-(3,4-Dichlorophenyl)glutarlc anhydride (10 g, Example 1, Step C) In 

CH~2 (SOO mL) at ooe was treated sequenttau)' with 1,2,3,4-
tetrahydroisoquinoline (8.0 mL), trlethylamlne (S.7 nil) and DMAP (472 

15 mg). The mixture was stirred at ooc fOr two hours then allowed to warm 
to room temperature and stirred for 12 hours. The readi0n mixture was 
diluted with. CH~'2 (500 mL) and washed with 1 N HCI (1 x 200 ml) and 
water (1 x 200 mL). The organic layers were dried over MgS04, filtered 
and cQnCentrated to afford the title compound·(14 g). 

20 
Step B. 2·[3-(3,4-dlchlorophenyl)-5-hydroxy-1-oxoP&ntylJ·1,2,3,4-
tetrahydrols0quinollne · · 

· (S-(3,4-Dlchlorophenyl)-1,2,3,4-tetrahydro-defta.oxo­
isoq.ulnolinepentanolc acid. (14 g) in BOAc (300 ml) was tteated with 

· 25 COi (7.25 g) and DMAP (440 mg). The resutttng solution was stirred at 
room temperature fOr 15 minutes and then heated at 50°C for two hours. 
The reaction mixture was cooled to O°C and treated with a solution of 
NaBH4 (6.7 g) In Ha() (150 mL), w.rmed slowly to room t~perature and 
stirred for 12 hours. The reaction mixture was diluted with EtOAc (500 

30 mL) and washed With 1 N HCI (1 x 200 ml), sat. NaHCOa (1 x 200 ml) 

and water (1 x 200 ml). The. organic phase was dried over MgS04. 
filtered and concentrated under reduced pressure to yield the crude 
compound .as a oil. Slllca gel chromatography eluting ·with 0-10% 
MeOHI CHaCl2 gave the title compouncl (1.2.4 g). ·Mass spectrum (Cl): 

.35 378. 
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Step C 2·(3-(3,~dlchlorophenyl)-1,5·dloxopentyl]· 1,2,3.4· 
tetrahydroisoqulnollne 

PCI'/US96/07959 

A solution of oxi.lyl chlorlde (0.460 ml) In CH!Cl2 (20 ml) was cooled to 
5 ·78°C whereupon DMSO (0.749 ml) was a~ed dropwise over 15 mins. 

Thli mixture was stirred for 15 minutes. Whereupc)n a CH~l2 (10 mL) 
solution of ~-[3-(3,4-dlchlorophenyl)·S-hydroxy..1-oxopentyt]-1,2,3,4-
tetrahydrolsoqulnollne (1.0 g) ~s added over 20 minutes. The mixture 
was stirred for 30 minutes and then treated with EtsN (3 mL) and stirred 

10- for an additional 30 minutes at ·78°C, foJlowed by 1.s hours at room 
temperature. The reaction mixture was quenched with water and diluted 
with CH~l2 (100 ml). The organic fraction was separated, washed 
sequentially with 1 N HCI (1 x 50 ml), sat. NaHCOS (1 x 50 ml) and 
brine (1 x 50 ml), dried over MgSO,, filtered and concentrated under 

15 reduced pressure to yield an oll. SUica gel chromatography eluting with 
5-1 !% EtOADIHex gave the title compound· (800 mg). 

Step D 2·[3-(3,4-dlchlorophenyl)·5·(4·hydroxy.+phenyl· 1 ·plperldlnyl)-
1-oxopentyl]· 1,2,3,4-tetrahydrolsoqulnollne 

20 2·[3-(3,4·dlchlorophenyQ· 1,5·dloxopentyQ· 1,2,3,4-
tetrahydrolsoqulnollne (BOO mg), In MeOH/THF (1 :1, 20 mL) was treated 
sequentlalfY with molecular sieves 3A (900 mg), 4-phenyf-4-
hydroxyptperldlne HCt (900 mg) and NaBHsCN (130 mg). The resulting 
mixture was stirred at room temperature for 18 hours. The reaction 

25 mixture was with quenched with water (20mL) and diluted with CH2C'2 
. (50 mL). The organic layer was separated and the aqueous layer 
extracted with CH2Cl2 (3 x 50 ml) The combined organic layers were 
dried over MgSO,, filtered and concentrated under recluqecl pressure to 
give the crude oll. Siiica gel chromatography eluting with 1·2% 

30 MeOH/CH2Cl2 .gave the title compound (810 mg). Mass spectrum 
(FAB): 537.2075. 

Examcle 36 
p ·(3,4-PlchlorQphenxD·+hydrpxy·N·[(3=methoUQben)'llmetb'YIJ·N· 

35 metbyl-4-phenyl-1-plperldlnepentamlda 
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Stap A a,4·Dichloro-p ~[2·[[(3-methoxyphenyl)methyl]methylamino]·2-
.oxoethyl)benzenepropanoic acid 

S-(3,4-Dlchlorophenyl)glutaric anhydride (8. 7 g) In CHaCl2 (100 ml) at 
O°C was treated sequentially with N·niethyl·N·[3-

5 methoxyphenyl)methyl]amlne (4.7 g). trlethylamlne (3.27 g) and DMAP 
(0.32)). The mixture was stirred at O°C for two hours then allowed to 
wann to room temperature and stirred for 20 hc)urs. The reaction mixture 
was washed with 1 N HCI (75 ml) an.d water (2X75 ml). The organic 
layers were dried over MgS04, filtered and concentrated to afford the 

1 O title compound (10.5 g). 

StlP B 3,4-Dlchlqro-p ·(2·hydr~yl)·N·methyl·N~[(3-
methoxyphenyQrnethyl]b811zenepropanamide 
3,4-Dlchl_oro-p ·[2·(((3-methoxyphenyl)methyl]met~ylamino]-2· 

15 oxoethyl]benzenepropanolc acld.(10.5 g) in EtOAc (150 ml) was t"'ated 
. with CDI (e.22·g) and DMAP (0.3 g). The !&Suiting solution was stirred at 

room temperature for 15 minutes and then heated at SO°C for 1 hour. 
· The reaction mixture ~s cooled to O°C and treated with a aolutlon of 
NaBH4 (6.3 g) In H!O (75 mL), warmed slowly .to room temperature and 

20 stirred for 12 hours. The reaction mixture was then diluted with EtOAc 
(250 ml) and washed with 1 N HCI (250 ml) , H!O (250 rnl) and dried 
over MgS04. filtered and concentr&ted under reducac:t pressure to yield 
a crude oil (13 g). Silica gel chromatography eluting with 5% 
MeOH/CH2Cl2 gave the title compound (9.35 g). 

25 
Step o. 3.4-Dlch~p ·(2-oxoethyl);.N·methyl·N;.[(3-

methoxyphenyQmethyl]benzenepropanamid• 
Oxalyl chloride (3.23 g) In CHaCl2 (100 ml) was added to a -78°C 
solution of DMSO (4.14 g) In CHaC'2 (20 ml). over 15 mlns. This mixture 

30 was stirred for 15 minutes whereupon a CHaCl2 (30 ml) solution of 3.4-
Dichloro-p ·(2·hyd~thyl)·N-[(S-methoxyphenyl)methyl] 
benzenepropanamlde (8.4 g) was added dropwise. The mixture was 
stirred for 30 minutes and then treated with a solution of EtaN (6.43 g) In 
CH2C'2 (30 ml) and stirred for an additional 30 minutes at ·78°C~ then 

35 allowed to warm to ambient temperature. The reaction mixture was 
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washed wllh water (100 ml), the organic fraction separated, dried over 
MgS04, filtered and concentrated under reduced pressure to yield an oil 
(11 g). Slllca gel chromatography eluting with 10% EtOAc/CH2Cl2 gave 
the title compound (7.75 g). 

5 .. 
Step D p ·(3,4-Dlchlorophenyl)-4-hydroxy-N-[(3-metl:toxyphenyl)methyl] 
-N-methyl-4-phenyl• 1 ·plparldlnepentamlde 
3,4-Dichloro-P-(2-0xoethyl)-N·methyl.;.N·[(3-methoxyphenyl)methyl] 
benzenepropanamlde (1.23 g), in MeOH (100 ml) was treated 

1 o sequentially with molecular sieves 3A (4 g), 4-phenyl-4-
hydroxyplperldlna HCI (0.87 g) and NaBHsCN (0.$3 g). The rasultlng­
mlxture was stirred at room temperature for 18 hours. The reaction 
mixture was treated with satd. NaHCOa solution (10 ml) and 
concentrated under reduced pressure. The residue was partitioned 

15 between H2<) (50 ml) and CHaCl2 (1 oo ml) The organic layer was 
separated and dried. over Na!S04, filtered and concentrated· under 
reduced pressure to give an oll (1.8 g). Slllca gel chromatography . 
elutlng with 5% MeOH/CH2C'2 gave the title compound (0.77 g). Mass 

20 

spectrum (FAB): 555. . 

Example az 
1·[3-lJ.+DlcblofOJ2banyl)=5·tra(methaxygheoyt>metbyt)methylam1na1 
peotyJJ+pbanyl+plperldlnol 

25 The title compound was prepared from p ·(3,4-DJchlorophanyl)-4-
hydroxy-N-[(3-methoJCYphenyl)methyl]-N·methyl·4-phenyl·1· , 
plparidinepentamlde following the procedure of Example 2. Mass 
spectrum (FAB)~ 541. 

30 Egmpla 38 
N•[L",5-BlsCtrlf!ugrgmlfhyl)phenyQmethyQ-IJ ·(3,f:Plchlorophql)-4· 
hydrogy-N-mathyH·Phenyf-1·plmddjoapentamlda 

Stag A 3,4-Dlchloro-P.[2·[(3,S-b/s-(trlfluoromethyl)pheriyl 
35 methyl]me,.ylamino]-2·oxoethyl]-benzenepropanolc acid 

.. 
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3-(3,4-Dichforophenyl)glutaric anhydride (3.1 . g, Example· 1, Step C) in 
CH2Cl2 (50 ml) ·at O°C was treated sequentially with 3,5-b/s­
(trffluoromethyl)benzylamlne (3.4 g), trlethylamlne. (1.83 ml) and DMAP 
(150 mg). The mixture was stirred at O°C fOr two hours then allowed to 

5 wann to room temperature and sti"ed for 12 hqurs. The reaction mixture 
was diluted with CH~l2 (200 ml) and-.hed wlth.1N HCI (1x100 
ml) and water (1 x 100 mL). The organic layers were dried over 

MgS041 filtered and concentrated to afford the tltle compound (6.1 g). 

1 o Stec B N-[[3,5-bls-(trlfluorornethyl)phenyl]methyl]-3,4-dlchloro-p..(2-
hydroxyethyl)·N·methyl-benzenepropanamlde 
3,4-Dichloro-P.[2-[(3,5-b•(trffluoromathyl)phenylmathyl]rnathylamino)·2· 
ox~thyl]-b&nzenepropanolc acid (8.1 .. g) In EtOAc (75 ml) was treated 

---- with CDI (2.43 g) and DMAP (150 mg). The resultlngsolutlon was 

15 stirr8d at room temperature for 15 minutes and lhen heated at 50°C for 
two ·hours. The reaction mixture was cooled to O°C and treated with a 
solution of NaBM4 (1.8 g) In H20 (30· ml), warmed elc>wly to room 
temperature and stirred for 12 hours. The reaction mixture was diluted 
with EtOAc (150 ml) and washed with 1N HCI (1x100 ml),.sat. 

20 NaHc0s·c1x100 mL) and water (1x100 ml). The organic phase was 
dried over MgS04, filtered and concentrated under reduced pressure to 
yield the crude compound as a oil. Silica gel chromatography el~tlng 
with 0:10% MeOH/ CH~la gave the title compound (5.7 g). Mass 
spectnim (FAB): 502.0791 •. 

25. 
Step c N·[3,5-bfs.(trlfluoromethyl)phenylmethyl]-3,4-dlchloro-p.(2· 
oxoethyl)-N-methyl-benzenepropamlde 
A mixture of N-[[3,5·bis-(trlfluoromethyl)phenyl)methyl]·3,_4-dichloro-~(2· 
hydroxyethyl) ·N·methyl·benzenepropanamlde (1.0 g) and molecular 

30 sieves (4A, 480 mg) In CH~l2 (20 ml) and was treated with TPAP (36 
mg) and 4-methylmorphollne-N-oxide (480 mg) and stirred at room 
temperature for 2 hour&: The reaction mixture was filtered through a pad 
of silica gel rinsed with EtOAc (100 ml) and .concentrated under 
reduced pressure to yield an oil. Siiica gel chromatography eluting with 

35 50-75% EtOAc/HeX&nas gave the desired tttle compound (615 mg). 

.. 



W096/39386 PCT/US96/07959 

-52-

Steo D N-[[3,5-b/s-(trlfluorQmethyOphenyQmethylJ-fi-(3,4-
dichlorophenyl)-4-hydro><Y-N·methyl-4-phenyl-1-PiP8ridinepentamlde 
N-(3,5-b/s-trlfluoromethylpheny0·3,4·dlchloro·fS ·(2-oxoethyO-N-methyl-

5 benzenepropamide (615 mg), In MeOl-UTHF (1 :1, 15 ml) was treated 
. sequentially with molecular sieves 3A (525 mg), 4-phenyl-4-

hydroxypiperldine HCI (525 mg) and NaBHaCN (104 mg). The resulting 
mixture was stirred at room temperature for 18 hours. The reaction 
mixture was with quenched with water (20ml) and diluted with CH2Cl2 

1 o (50 ml). 1he organic layer was separated and the aqueous layer 
extracted with CH2Cl2 (3 x ·50 ~L) The combined organic layers were 
dried over MgSO-t. filtered and concentrated under reduced pressure to 
give the crude oil. Silica gel chromatography eluting ·wtth .1·2% 
MeOH/CH!C'2 gave the tltle compound (500 mg). Mass spectrum 

15 (FAB): 661.1811. 

20 

Example 39 
fS ·<3,+Qlgbfgrgpbanyl)·N·[{3,5-dimethomhany!lmetbyQ+bydroxy-N­

methyl·4·phanyl·1 ·plparldlnapantamJda 

Stag A 3,4-Dlchloro-(S-[2~1[(3,5·cllmethoxyphenyl)methyl]methylamino]-

2·oxoethyl]benzenepropanolc acid 
3-(3,4-Dichlorophenyf)glutarlc anhydride (6.45 g) in CH2C'2 (60 ml) at 

· O°C was treated-sequentially with N·methyl·N·[3,5- · 
25 dimethoxyphenyl)methyl]amlne (5.4 g), trlethylamine (3.14 g) and DMAP 

(0.3 g)). The mixture was stirred at OOC for two hours then allowed to 
wann to room temperature and stirred for 20 hOurs. The reaction mixture 
was washed with 1N HCI (100 ml) and water (2X100 ml). The organic 
layers were dried over MgS04, filtered and concentrated to afford the 

30 title compound (11.0 g). 

StaP B ~4-Dlchloro-(S ·(2·hydroxyethyl)·N-methyl-N·[(3,5-
dimethoxyphenyl)methyl]benzenepropanamk:le 
3,4-Dlchloro-p ·[2·0(3,5-dlmethoxyphenyl)methyl]methylamino]·2· 

35 oxoethyl)benzenepropanolc acid (11.0 g) in EtOAc (150 ml) was treated 
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with CDI (6.08 g} and DMAP (0.3 g)~ The resulting solution was stirred at 
room temperature for 15 minutes 11nd then heated at OO°C for 1 hour. 
The reaction mixture was cool8d to oOc and treated with a s0lution of 
NaBH4 (6.2 g) In ~O (50. ml), warmed slowly to room temperature and 

5 stirred for 12 hours. The reaction mixture was then diluted with EtOAc 
(250 ml) and washed with 1 N HOI (250 ml) , Hao (250 ~L) aod :dried 

over MgS04, filtered and. concentrated under redu~ pressure to yleld 
a crude oil (13 g). Silica gel chromatography eluting with 2.5% 

MeOH/CHaCl2 gave the title compound (9.1 g). 
10 

Step C 3,4-Dlchloro-P ·(2-oxoethyl)·N-methyl-N-[(3,5· 

dimethoxyphenyl}methyl]benzenepropanamide 
Oxalyl chlorld8 (3.2 g) In CHtC'2 (125 ml) was cooled to ·78°C and 
treated with a solution of. DMSO (4.12 g) in CH2CJ2 (20 ml) oVer 15 

15 minutei. This mixture was stirred for 15 minutes Whereupon a CH2Cl2 
(30 mL) solution of 3,4-Dlchlo~P ·(2·hydroxyethyl}·N·((3,5-
dimethoxyphenyl)methyl)benzenepropa,,.mide (9.0 g) was added 
dropw1se. The mixture was stirred for 30 minutes and then treated with a 
solution of EtaN (6.4 g) In CHaC'2 (25 ml) and stirred for an additional 

20 30 minutes at ·78°0, then allowed to warm to ambient temperature. The 
reaction mixture was washed with water (125 ml), the organic fraction 

25 

. . 

separated, dried over MgS04, flttered and concentrated under reduced 
· pressure to yield an oll (12 g). Silica gel chromatography eluting with 

10% Et0Ac/CH~'2 gave the title compound (8.2 g). 

.Step a JS ·(3,4-Dlchlorophanyl)·N-((3,5-dimethoxyphenyl)methyl]-4-
. hydroxy-N-methyl-4-phenyl-1-piperidlnel>antamide 
3,4-Dichloro-(S ·(2-oxoathyl)·N-methyl-N~[(S.5- . 
dimethoxyphanyl)methyl]benzenepropanamide (1.5 g), In MeOH (75 

30 ml) was treated sequentially with molecular sieves 3A (5 g), 4-phenyl-4-
hydroxyplperidlne HCI (0.98 g) and NaBHsCN (0.94 g). The resulting 
mixture was stirred at room temperature for 18 hQUrs. The reaction 
mixture was treated with ~td. NaHCOa solution (10 ml) and· 
concentrated under reduced pressure. The residue was partitioned 

35 between Ha(> (50 ml) and CH2Ci2 (100 ml) The organic layer was 
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separated and dried over NaaS04. filtered and concentrated under 
reduced pressure to give an oll (2.1 g). · Si~ica gel chromatography 
eluting With 5% MeOH/CH!C'2 gave the tHle compound (1.2 g). Mass 
speetrum (FAB): •• 

Example 40 
Ji -ca.+Dichtomphenyll·N·[(S-fluoro:+mafbmcyphenyf}mathyl]-+ 
bydn>XY-N-methyt+gbanjl-1-plparJdlnepantamlda 

1 o Step A 3,4-Dlchloro-IS-[2-[[(3-fluoro-4-
·methoxyphenyl)methyQmethylamino]-2-0Xoethyl)benzenepropanoic ·acid 
3-(3,4-Dichlorophenyl)glutaric anhydride (4.15 g) in CH~l2 (150 ml) at 
ooc was treated sequentially with N-methyl-N-(3-fluoro-4- · 
methoxyphenyl)methyl)amlne (3.25 Q), trlethylamlne (2.0 g). and DMAP 

15 (0.2)). The mixture was stirred at O°C for two hours then allowed to 
warm to room temperat~re and stirred for 20 hours. The r~action mixture 
was washed with 1N HCI (75 ml) and water (2X75 ml). The organic 
layers were dried ·over MgS04, filtered and concentf&ted to afford the 
title compound (7.3· g). 

20 
Step B 3,4-Dichloro-p.(2·hydroxyethyl)·N·methyl·N·((3-fluoro-4-
methoxyphenyl)methyl]benzenepropanamide 
3,4-D~chloro-IS-[2-[[(3-fluoro:-4-methoxypheriyl)methyljmethylamlno]-2· 
oxoethyl]benzenepropanoic acid (7.3 g) in EtOAc (150 ml) was treated 

25 with CDI (4.15 g) and N,N-dlmethylamlno p~dine (0.21 g). The 
resulting solution was Stirred at room temperature for 15 minutes and 
·then heated at 50°C for· 1 hour. ·The reaction mixture was cooled to O°C 
· and treated with a solution of NaBH4 (4.2 g) in H20 (7~ ml), warmed 
slowly to room temperature and stirred tor 12 hours. The reaction 

30 mixture was then diluted with EtOAc (250 ml) and washed with 1 N HCI 
(250 ml) , H!O (250 mL) and dried over Mgso .. filtered and 
concentrated u'1der reduced pressure to yfeld a crude oil (12 g). Silica 
gel chromatography eluting with 2.5% MeOWCH~l2 gave the title 
compound (6.3! g). 

35 
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Step··C 3,4-Dichloro-P,.(2-oxoethyl)·N-methyl-N-[(3-. 
.. methoxyphenyl)methyl]benzenepropanamlde Oxalyl chloride. (1.44 g) in . . .· . . . . . . 

CH~'2 (100 ml) was cooled to a -78~ and treated with a. solution of 
DMSO (1.84 g) in CH~'2 (20 ml) ·over 15 mlns. This mixture was stirred 

5 for 15 minutes whereupon a CH2Cl2 (30 ml) solution of 3,4-D.ichl~ro-P. 
(2-~roxyethyl)-N-[(3-~uoro-4-methoxyphenyl}methyl]. ·· 
benzenepropanamlde (a9 g) w8s added ciropwlsa. The mixture was 
stirred for so minutes, then treated with a solution of EtaN (2.85 g) In 
CH2Cl2 (20 ml), then stirred for an additional .30 minutes at ·78°0, then 

1 o allowed to warm to ambient temperature. The reaction mixture was 
washed with water.(100 ml), the organic fra~ion ..,:>arated, dried over 
MgS04, filtered and concent.-.tecl urader reduced pressure to yield an oil 
(5.0 g). Silica gel.chromatography eluting with 10% EtOAclCJ:l2Cl2 gave 

... the title compound (3.S g}~-
15 Step o JS-(3,4-Dfchlorophenyl)-N-[(3-fluoro.+methoxyphanyl) methyl]-4-

hydroxy-N-meihyl-4-phenyl-1-plperldlnepentamlde 
3,4-Dlchloro-_P.(2-oxoethyl)-N-methyl·N·[(3-fluorQ-4-
methoxyphenyl)methyl]benZ8nepropanamlde (1.05 g), in MeOH (50 ml) 
was treated sequentl811y with molecular sieves 3A (3 g), 4-phenyl-4-

20 hydroxyplperidlne HCI (0.71 g) and NaBHsCN (0.87 g). The resulting 
mixture was stirred at room tempe{Bture for 18 hours. The reaction 
mixture was treated with said. NSHCOa solution (10 ml) and 
Concentr8ted under reduced. preseure. The residue was partitioned 
betwe8n H20 (~ ml) and ·CHaC'2 (100 ml). The organic layer was 

·25 separated and dried over MgS04, filtered and concentra~ed under 
reduced pressure to give an oil (1.2 g). SDlca.·gel chromatography 
eluting with 5% MeOH/CHaC'2 gave lie title compound (0.92 g) •. Mass 
speCtrum (FAB): 573. 

30 Eilmpla 41 
1-ra.ca,+01cb1orophenyQ-5-<+hydrow·ohiD)1-1-121perfd1nyn-1. · 
gxapenlYU-1 H-lndgle 

8tep A 3,4-Dlchlor0-15-([2·[1·(1ndollnyl)]]-2-oxoethyl)-benzenepropanoic 
35 acid. 
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3-(3,4-Dichlorophenyl)glutaric anhydride (10 g, Example 1, Step C) In 
CH2C12 (160 ml) at O°C was treated sequentially with fndole (5.6 g), 
trlethylamine (6.7 ml) and DMAP (440 mg). The mixture was stirred at 
ooc for two hours then allowed to warm to room temperature. and stirred 

5 for 12 .hours. The reaction mixture was diluted with CH2Cl2 (200 ml) 
and walhed with 1 N HCI (1 x·100 ml) and water (1 x 100 ml). The 
organic layers.were dried over MgS041 fllterad and-~trated to 
afford the tftie compound (14 g). 

1 O Step B 1 ·[3-(3,4-dlchlorophenyl)-5-hydraxy..1-oxopentyl)-1 H-lndole 
3,4-Dichloro-P.[[2·[1·(1ndoHnyl)D·2·oxoethyl]-benzenepropanoic acid (14 

. g) In EtOAc (300 mL) was trtated ~h CDI (12.5 g) and DMAP (470 mg). 
The resulting solution wu stirred at room temperature for 15 minutes 
and then he8ted at !O°C ·for two hours. The reaction mixture wai cooled 

15 to O°C and treated with ·a solution of NaBH.4 (7.3 g) In H20 (100 ml), 
wanned slowly ·to room temperature and· stirred for 12 hours. The 
reaction mixture was dluted with EtOAc (300 ml) and washed with 1 N 
Ha (1 x 200 ml), sat. NaHCOa (1 x 200 ml) and water (1 x 200 ml). 
The organic phase was dried over MgS04, filtered· ~d. concentrated . 

20 under reduced pressure to yield the. crude compound as a oil. Silica gel 
chromatography eluting with 0-10% MeOH/ CH2C'2.gave the title 
compound (5.5 g) 

Step c 1·(3-(3,4-dlchlorophenyl)·1,5-dloxopentyQ~1 H·lndole 
25 A mixture of 1-(3-(3,4-dichk>rophenyl)-S·hydroxy-1-oxopentyl]· 1 H·indole 

(4.25 g) and molecular sieves (4\ 2.75 g) In CH~'2 (4o ml) and was 
treated with. TPAP (50 mg) and 4-methylrnorPfloJine-N-oxide (2. 75 mg) 
and stirred at room temperature for 2 hours. The reactlor:a mixture was 
filtered through a pad of slllca gel rlnSed With EtOAc (100 ml) and 

30 concentrated under reduced pressure to yield an oll. Siiica gel 
chromatography eluting_ wlh 50-75%. EtOAclHexan8$ gave the desired 
title compound (930 mg). 

Step D 1i3-(3,4-dlchlorophenyl)·S-(4-hydroxy.;4-phenyl·1 ·piperldlnyl)· 
35 1·oxopenty1J·1 H·lndole · 
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· 1·[3-(3,-4-dlchlorophenyl)-1 ;5-dloxopentyl]-1 H~lndole (740 mg),. In 
MeOH/THF (1:1, ·30 mL) was treated. sequentially with molecular sieves 
3A (880 mg). 4-Phenyl.+hydroxyplperidine HCI (880 mg) and 

NaBH:aCN.(130 mg). The resulting mbd~rewas stirred at room 
s temperature for 18. hou~ The reaction mixture was with quenched with 

· water (20inL) and dllUtacl wltti CHaC12 (SO. ml). The organic layer was 
separatect and the aqueaus layer· extr8ctecl with CHaCl2 (3 x 50 ml) 
The combined organic layers were drl8d over MgSO.., filtered and 
concentrated under reduced pressure to give the crude oil •. Sllfca gel 

1 o chromatography e1Uth1g with .1-2% ·.MeOHICH2Clz gave the tltle 
compound (600 mg). Mass spectrum (Cl): 521. 

·example 42 
p.ca.+D1m1omp11anyll-+hfdroxy·N-[C2-methoxypbanYt)methrO·N· 

15 methyl·4-gbanyl-1·pipeddjnapentam1°'9 . 

Step. A ;i,4-Dlchloro-H2~([(2·methoxyphenyl)~.eihyQniethylarnino]-2-
oxoethyl]benze~propanolc acid .. 
3-(3,4-Dlchlorophenyl)glutarlc anhydrl~. (S.9 g) In CH!C12.(SO ml) at 

20 Ooe was treated sequentially with. N·methyl-N·[2· 
methoxyph8nyl)methyl]amlne (3.8 g)~ trlethYfamlne (a5. ml) and DMAP 
(278 mg). The mixture was stirred at O°C for two hours then allowed to 
wann to room temperature.and stirred for 20 hours. The reaction mixture 
was washed wlth··1N HCI (1 x 100 mL) and brine (1 x 100 mL). The 

25 organic .layers were dried over MgS04, filtered and concentrated to 
afford the title c0mpound (9.3 g). 

Step B 3,4-0ichloro-~(2-hydroxyethyl)-N-methyl-N·[(2· . 
methoxyphanyl)rnethyQbarazenepr0panamlda 

30 3,4-Dlahloro-JS-(2·0(2-methoxyphe~l)methyl]methylamlno]-2-

oxoethyl)benzenepropanoic acid (9.3 g) In EtOAc (100 ml) was treated 
with· CDI (4.62 g) and DMAP (345 mg). The. resulting solution was 
stirred at room temperature for 15 minutes and f.hen heated at 5000 for 1 
hour. The reaction mixture was cooled to O°C and treated with a 

35 solution of NaBH4 (3.45 g) in li20 (SO ml), wanned slowly to room 
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· temperature and stirred for 12 hours. The reaction mixture. was then 
diluted with BOAc (260 mL) and washed with 1N HCI (1 x 100 inL), 
Ht<> (1 x 100 mL) and dried over MgS04, filtered and cOncentrated 

·under redUQed pressure to ylald a crude on (13 g). Silica gel 
& chromatography eluting with 5% MeOH/CHaCla gave the title compound 

(8.7 g). Mass spectrum (FAS): 398.1124. 

Stag c 3,4-Dlchloro-fS-(2-oxoethyl)·N-methyl-N-[(2-methoxyphenyl) 
methyl)benzenepropanamlde 

1 o A solution of oxalyl chlorlde (1.43 ml) In CH~2 (30 mL) was cooled to 
·78°C whereupon DMSO (2.32 mL) was added dropwise over 15 mins. 
This mixture was .stirred for 15 minutes. Whereupon a CH2Cl2 (20 mL) 
solution of 3,4-Dlchloro-P.(2-hydroxyethyl)~N•methYf-N·[(2· 
methoxyphenyl)methyl]benzenepropanamfde (1.3 g) was added over 20 

15 minutes. The mixture was stirred for so minutes anc:Hhen treated with 
EtsN (9.2 ML) and stirred for an additional 30 minutes at ·78°C, followed . 
by 1.5 hOura at ro0m temperature. The f'UCtlon mixture was .quenched 

. . 

with water and·dfluted with CHaCla (100 mL). The organic fraction was 
separated, washed sequentially with 1 N HCI (1 x 50 ml), sat. NaHC03 

20 (1 x 50 mL) and brine (1 x 50 mL), dried over MgS041 ~tared and 
concentrated. under reduced pressure to yield an oil. Silica gel 
chromatography eluting with 50-100% ~tOAolHex gaV& the title 
compound (950 mg). 

25 Sim D P.(3,4-DfchlorophenyJ)-4-hydroxy-N·[(~-methoxyphenyl)methylJ· 

N-methyl.+phenyl·1·piperldlnepentamlde . 
3,4-Dlchloro-fS-(2-oxoethyl)·N-methyl·N·((2·methoxyphenyl) . 
methyl]b8nzenepropanamlde (950 mg), In MeOHfl'HF (~ ml, 1 :1) was 
treated sequentially with molecular sieves 3A (770 mg), 4-phenyl-4-

30 hydroxypiperldlne HCI (770· mg) and ~aBff3CN (150 mg). The resulting 
mlxlure was stirred at room temperature for 18 hours. The reaction 
mixture was with quenched with water (2omL) and dUuted with CH2C'2 
(50 mL). The organic layer was separated and the aqueous layer 
extracted with CH2Cl2 (3 x 50 mL) The combined organic layers were 

35 dried over MgS04, filtered and concentrated under reduced pressure to 
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give the crude oil. Silica gel chromatography eluting with 5% 
MeOH/CHJC12 gave the title C)Ompound (720 mg). Mass spectrum 
(FAS): 555.2181. 

5 . Example§ 
Ji:(,3,f:DfchlQmpbtnyl)=4=bydroxx=N-methyl-+Qhenyl=N-C2-phenyletbyl)-

1-pipeddinapaqtamide 

Step A 3,4-Dichloro-P-(2·((2-phenylethy!)methylamino]-2·. 

1 o oxoethyQben•nepropanoic acid . 
3-(3,4-Dlehlorophenyl)g.lutarlc .anhydride (S.4 g) in CHzCl2 (50 mL) at 
0°C was treated iequentially with N·methylphenethylamine (2.4 mL), 
triethyfamlne (2.3 ml) and DMAP (182 mg). The.mixture was stirred at 
OOC for two hours then allowed ~warm to roe>m temperature and stirred 

15 for 20 hours. The reaction mixture W8$ washed with 1N HCI (1 x 100 
ml) and brine (1 x 100 rnl). The organic layers were dried over MgS04, 

filtered and concentrated to afford the title eompound (4.8 g). 

StmB 
20 3,4-Dichloro-p;.(2.;.hydroxyelhyl)-N-methyl-N·(2-phenethyl)· 

benzenepropanarrilde 
3-3,4-Dlchloro-IH2-[(2-phanethyl)methylamlno]-2· 

oxoethyl]benzenepropanoic acid (4.8 g) in BOAc (75 ml) was treated 
with· CDI (2.8 g) and DMAP (162 mg). The resulting solution was stirred 

25 at room temperature for 1 s minutes and then. heated at 50°C for 1 hour. 
The reaction m~re was co0led to OOC and treated with a solution of 
NaBH4 (2.5 g) In. HaO (30 ml), warmed. slowly to room temperature and 
stirred.for 12 hours. The reaction mixture was then diluted with EtOAc 
(250 ml) and washed with 1N HCI (1 x ~00 ml), Ha() (1x100 ml) and 

30 dried over MgS04, filtered and concentrated under reduced pressure to 
yleld a· crude oll (S g). ·Silica gel chromatography eluting with 2.5~ 
MeOHICH!Cl2 gave the title compound (3.5 g). Mass spectrum (FAB): 
380.1177. 

.• 
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Step c 3,4-Dlchloro-P.(2-oxoathyl)-N·methyl-N-(2·phenethyl)­
benzenepropanamfde 
A solution of oxalyl chloride (1.25 ml) in CHtC12 (25 ml) was cooled to 
·78°C whereupon DMSO (2.03 ml) was added dropwlse over 15 mlns. 

5 This mixture was stirred fc>' 15 minutes. Whereupon a CH2Cl2 (25 ml) 
solution of 3~4-Dlchloro-ts-(2-hydroxyethyl)-N·methyl·N·(2-phenethyl)· 
benzenepropanamlde (1.1 g) was added over 20 minutes. The mixture 
was stirred for 30 minutes and ·~en treated with EtsN (9.2 ml) and 
stirred for an additional 30 minutes at ·78°C, followed by 1.5 hours at 

1 O room temperature. The· reaction mixture was quenched with water an9 
diluted with CHaCl2 (100 ml). The organic ·fraction was separated, 
washed sequentially with 1 N HCI (1 x 50 ml), sat NaHC03 (1 x 50 ml) 
and brine (1 x 50 ml), dried over MgSO.t. filtered and concentrated 
under reduced. pressure to yleld an oll. Siiica .gel chromatography 

15 eluting with 50-100% EtOAclHex gave the title compound (900 mg). 

Sieg D _ 15-(3,4-Dlchlorophenyl)-4-hydroxy-N·(2-phenathyl)·N·methyl-4-
phenyl-1·plperldlnepentamlde 
3,4·Dlchloro-p.(2-oxoethyl)-N-mathyl-N·(2·phenethyij-

20 benzenepropanamlde (900 mg), In MeOHmlF (30 ml, 1 :1) was treated 
sequentially with molecular sieves 3A (800 mg),. 4-phenyl-4-
hydroxyplperldlne HCI (780 mg) and NaBHsCN (150 mg). The resulting 
mixture was stirred at ro0m temperature for 18 hours. The reaction 
mixture was with quenched with water (20ml) and dUuted with CH~'2 

25 (50 ml). The organic layer was 8eparated and the aqueous layer 
extracted with CH2Cl2 (3 x 50 ml) The combined organic layers were 
dried over MgS04, filtered and concentrated under reduced pressure to 
give the crude oil. Slllca gal chromatography eluting with 1·2%. 
MeOH/CH~la gave the title compound (880 mg). Mass spectrum 

30 (FAB): 539.2222. 
The in WtlD and In ma activity of the compounds of fonnula I can 

be determined by the following proCedures. 

In yltro · prpctdurt to ldanUfy NK1. actlylty 

~-
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Test compounds are evaluated for their abDlty to inhibit the activity 
of the NK1 agonlst Substance P on the Isolated guinea pig vas 
deferens. Freshly cut vu deferens are removed from male Hartley 
guinea pigs (2S0-350g) and suspended in 25 ITll tissue baths containing 

5 Kreb's Henselelt solution warmed to 37°C and constantly aerated With 
95% <>! and 5% COJ!. Tissues are adjusted to 0.5 g and allowed to 
equDlbrate tor a period of 30 minutes. The vas deferens are exposed to 
an electrical field stlmulatlon (Grass S48 Stimulator) every 80 seconds 
at an Intensity that wllf cause the tissue to contract 80% of Its maximum 

1 o capacity. All responses are reco~&d Isometrically by means of a Grass 
force displacement transducer (FT03) and Harvard electronic ·recorder. 
Substance P Inhibits the· electrical field· stimulated-Induced contractions 
of the guinea pig vas deferens. In unpaired studies, aU tissues (control 
or drug treated) are exposed to cumulatlVe concentrations of Substance 

15 P (1X1~10 M • 7X1~7 M). Slngle log-concentratlOns of the test 
compounds are given to separate tissues and allowed to equilibrate for 
30 minutes before a Substance P concentration-response curve is · 
generated. At least 5 separate tissues are used for each control and 
individual drug-concentration for every drug assay. 

20 Inhibition of the Substance p·is demc>nstrated by ·a rightward shift 
of Its concentration-response curve. These shifts are used to determine 
the P"2 value.· which Is defined as lhe negative log of the molar 
. concentration of the Inhibitor whlCh would require that twice as· much 
agonist be used to elicit a chosen response~ This value Is used to 

25 determine relative· antagonist potency. 

lsqlattd Hamster Trachea NK1,A111y 

. General methodology and characterization of hamster trachea 
30 responses to neurokinin agonlsts as providing an NI<! monoreceptor 

assay is found In C.A. Maggi, et al., Eur. J. Pharmacol. 168 (1989) 436 

and J.L Ellis, et al., J. Phann~ Exp. Thet 287 (1998) 95. 
Continuous Isometric tension monitoring Is achieved with Grass 

FT-OS force dlsplacement·transduceri connected to Buxco Electronics 
35 preamplifers built Into a Graphtec Unearcorder Model WR 3310. 
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Male Charles River LAK:LVG (SVR) hamsters. 100-200 g fed 
weight, are stunned by a sharp blow to the head, toss of corneal reflex is 
assured, the hamsters.are sacrificed by thoractomy and cutting the heart. 
Cervical trachea ~ments are removed to room. temperature Krebs 

5 buffer, pH 7.4, aerated with 85% Ca • 5% C~ gas and cleaned of 
adhering tissue. The segments are cut Into two M m!"' long ring 
segments. Trache81. rings are suspended from transducers and 
anchored In 15.0 ml water jacketed organ baths by means of stainless 
steel hooks and e-o silk. Baths are filled with Krebs buffer, pH 7.4, 

1 O maintained at 37°0 and continuously aerated with 95% Ca • 5% CD! 
gas. Tracheal rings are placed under 1.0 g lnltlal tension and allowed a 
90 min equlibralion period with four 1 p.M NKA challenge, wash and 
recovery cycles at 20 min Intervals. 30 min vehicle pretreatment is 
followed by cumulative additions of rising doses of NKA (3 nM •. 1 p.M 

15 final ~tnltion, 5 min Intervals between additions). i"he final N~ 
response is followed by a 15 min wash and recovery period. 30 min 

. -
pretreatment wllh a test compound or Its vehlcle ls followed by 
cumulative ackfdions of rising doses of NKA (S nM • 10 p.M final 

. concentration If necessary, 5 min Intervals betw8en additions). The final 
20 NKA response Is followed by a 1 mM carbachol challenge to obtain a 

maximal tension response In uch tissue. 
Tissue respon- to NKA are racordad as positive pen 

displacements over baseline and converted to grams tension by 
comparison to. standard weights. Responses are·normalized as a % of 

25 the maximal tissue tension. EDso's .are calculatacl for NKA from the 
control and treated NKA dose responses and compared. Test 
compounds resulting In an agonlst dose ratio ~ 2 at a screening 
concentration of 1 p.M (Le. pAz :a: • 8.0) ara considered actives. Further 
dose response data Is obtained for active~· so that an· apparent ~ 

30 . estimate .can be calculated~· pAz Is calculated either by estimation of K; 
as described by Furchgott (where pAz • • Log Kt. R;.f. Furchgott, Phann. 
Rev. 7 [1895) 183) or by Shild Plot Analysis (0. Arunlakshana & H.O. 
Shild, Br. J. Phannacol. 14(1859) 48) If the data Is sufficient 
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Etfect Qf NKt.Antagon1111won Substance P-Inductd Al~ay 
Mlcrpyascular Llaklg• In Guinea.· Pm• . 

Studies are performed on male Hartley guinea pigs 
ranging in weight from ~ g •. The animals .,.. given food and 

5 water ad :llbltum. The anfmals are anesthetlZed by intraperitoneal 
injection of dlalurethane (containing 0.1 glrril diallylbarbtturic acid, 0.4 
9'fnl ethylurea and 0.4 Gfinl urethane). The trachea fs cannulated just 
below the larynx and the animals are ventilated (VT • 4 ml, f = 45 
breaths/min) with a Harvard rodent respirator. The jugular vein Is 

. 1 O cannulated· for the Injection of drugs. 
·The Evans blue dye technique (Danko, G. et af., 

fhannacqt Commun .. 1, 203-209, 1992) Is used to measure airway 
mlcrovascular leakage {AML). Evans blue (30 mg/kg) Is Injected 
intravenously, foUow8d 1 min later by i.v. Injection of substance P (10 

15 pglkg).·_Flve min later, the thorax fs·opened and a blunt-ended 13-gauge 
needle Passec;I intO the aorta. An Incision Is made In the right atrium and 
blood Is expelled by flushing 100 ml of saline through the aortic catheter. 
The lungs and trachea are removed en~bloc and the trachea and 
bronchi are then blotted·dry with fllter paper and weighed. Evans blue is 

20 extracted by incubation of the tissue at 37°C for 18 hr in 2 ml of 
formamlde in stoppered tubes. The absorbance of the forrnamlde 
extracts of dye Is measured at620 nm. the amount of dye la calculated 
by lnterpOlation from a standard curve of Evans blue In the range o.s-1 o 
µg/ml in formamide. The dye concentration is expressed as ng dye per 

25 mg tissue wet weight Test compounds were suspended in cyclodextran 
vehicle and given l.v. a min before substance P. 

Measurement pf NKt Actlylty In Vivo 
Male HartleY guinea plgS (400-600 gm) With ad lib. access 

30 to food and water are anesthetized with an 1niraper1toneal Injection of 
o.e mlll<g dialurethane (containing 0.1 gtm dlallylbarbltur'ic acid, 0.4 g/ml 
ethylurea and 0.4 glml urethane). After Induction of a surgical plane of 
anesthesia, tracheal,. esophageal and jugular venous cannulae are 

· implanted to facilitate mechanical respiration, measurement of 
35 esophageal pressure and administration of drugs, respectively. 

• 



W096/39386 PCl'/US96/07959 

·84· 

The guinea pigs are placed Inside.a whole body 
plethysmograph and the catheters ·connected to outlet ports in the 
plethysmograph wall. Airflow Is measured using a differential pressure 
transdueer (Validyne, Northrldge CA.. ~odel MP45-1, range :t 2 crnH20) 

5 which measures the pressure across a wire mesh screen that covers a 1 
inch hole In the ·wall of the plethysmograph. The airflow signal is 
electrically integrated to a signal proportional to volume. 
Transpulmoniry pressure Is measured as the ptessure dlff&rence 
between the traChea and the esophagus using a dlfferentlal pressure 

1 O · transducer (Valldyne, Northrldge, CA. ·model MP45-1, range± 20 cm 
H,20). The volume, aifftow and transpulmonary pressure signals are 
monitored by means of· a pulmonary analysis. computer (Buxco 
Erectronlcs. Sharon, CT, model 8) and usid ·1or the ·derivation of . . . 

--··· pulmonary resistance (AL) and dynamic lung compliance (C~ •. 
15 

Brqncbpcpnstrlctlpn Pu• to NU 
Increasing Iv doses of NKA are administered at half log 

(0.01-3 p.glkg) Intervals allowing recovery to· baseline pulmonary 
·mechanics between each dose. Peak bronchoConstrfctlon occurs within 

20 30 seconds after each dose of agonlst. The dOse response Is stopped 
when Coyn is reduced~ from baseline. Ona dose-response to 
NKA Is parfonned In each·anlmal. Test compounds are suspended in 
cyclodaxtran vehicle and g~n l.v. 5 min before the Initiation of the NKA 
dose response. · 

25 For each animal, ~ response curves to NKA are 
constructed by plotting. the percent Increase In I\. or decrease in Coy.,· 
against log dose of agonist~ The doaes of NKA that incteased RL by 
100% CAL 100) or decreased Ceyn by ·40%. (Coyn40) from. baSallne 
values are ·obtained by log-linear Interpolation of the dose response 

SO curves. 
Nlurpklnln Rtceptpr Binding A111y(I) 

. .. 

Chinese Hamster ovary (CHO) cans transfected with the 
coding regions for the human neuroklnin 1 (NK1) of the human 

35 neuroklnln 2 (Nl<a) receptors are gro~ In Dulbecco's minimal essential 
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medium supplemented. with 10% ftltal calf serum, 0.1 mM non-essential 
amino acids, 2 mM glutamlna, 100 units/ml of ~lclllin and 

. streptomycin, and Q.8 mg :of G41S1m1 at 37°C in a humidified 
. . 

atmosphere containing 5% cea. 
5 · Cells are detached from T-175 flasks with a sterile solution . . . ~ . . . : . . . . . . 

containing 5 mM EDTA .In phosphate buffered sauna. .• Cells are 
harvested by centrlfug_.ion .m ~shad in RPMI media at 40oC for 5 
minutes. The pel'8t Is resuspe~ed lnTrl•Ha (pH7.4) containing 1 uM 
phsphoramldon.and.4 ug/ml of chyrnostatin at .a 0811 den~ of 30 x 10".l 

· 1 o cells/ml. The suspenstorl ls the.n homogenized In a Blin.krnan Polyt~ 
(setting 5) for ·acMS seconcts. The homogenate Is centrifuged at 800 x g 
for 5 min at 4°C to coll~ unbr'*'". cells ·and nuclei. The supematant is 
centrifuged In a SorVall Rcsc at 19,000 rpm (44,00 x g) _for 30 min at 
4°C. The pellet Is resuspended, an aliquot is removed for a protein 

16 determination (SCA) and washed.again. The resulting pellet Is stored at 
-eo0c. . . 

. To assay receptor blridlng, 60 µI of [3H]-Substance P ·(s­
Sar, 11-Met [02D (speciflC activity 41 CVmmol) (Dupont·NEN) (0.8 nM for 
the NK:-1 assay) or [3~Neurokinln A (specific aCuvlty 1.14 CV mmole) 

20 (Zenca) {1 ~o n~ for the NK-~ assay) .is added to tubes.containing buffer . 
(50 mM Trfs.HCI (pH 7.4) with 1 mM MnC'2 and 0.2%. Bovine ~ru~ 
Albumin) and either DMSO or test compound. Binding Is lnltiatec;I by the 
addition of 100µI of membrane (10-20 µg) containing the human NK-1 or 
NK-2 receptor in a final volume of 200 p.J. After 40 minutes at room 

25 temperature, the reaction Is stq>pad by rapid filt~on onto Whatman 
GF/C filters which. have been presoaked in 0.3% polyethylenimlne. 
Filt•rs are washed 2 times with a ml of 50 mM Tris-HCI (pH7.4). Filters 
are added to 8 mis. of Ready-Safe llquld sclntlHatlon cocktail and 
quantified by liquid scintillation spectrometry In a U<B 1219 R&ckBeta 

30 counter. Non~specific blndlng:1s deterrnined by theadt;tltion of either 1 
µM of CP-99994 (NK1) or· 1 µM SFM8968 (N~) (both synthesized by the 
chemistry department of Schering-Plough Research Institute). ICao . 
values are detennined from competftlon binding curves and Kl values 
are ctetennined according .to Cheng and Prusoff using the 
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experimentally determined value of 0.8 nM for the ·NK1 receptor and 2.4 
nM for the NKe receptor. 

Using the test proCedures desCribed abc>Ve •. the following data 
were obtained for representative compounds of formula I: 

5 For all of the compounds of the lnve~lon. the NK1 binding is in a 
range of about 7·97% inhibition at 1 llM. concentration. For au of the 
compounds of the Invention, the NKa blndlhg Is ii a range of about o-
90% inhibition.at 1 ·pM eoncentratlon. It.Should be understood that while 

. the NKa binding for certain compounds of the Invention Is as low as 0% 
1 o · at 1· µM concentratfont that at higher concentrations these compounds 

may have NKe binding Inhibition activity. 

Activities of representative compounds of "the Invention in the 
· above Neuroklnln Receptor Binding Assay are as follows: 

1 !S P· -(3,4-Dlchlorophenyl)-4-hydroxy-N~ethyl·N,4-dlphenyl 
·1 ·pfperidJnepentamlde 

Binding; NK1 Ki • 150 nM; NK2 Ki• 5.2 nM. 

(J-(3;4-Dlchlorophenyl)-4-hydroxy·N·methyl-4-phenyl·N· 
20 (phenylmethyl)-1-plperidinepentamlde 

Binding; NK 1 Ki • a.a nM: NK2 Ki • 108 nM. 

P.(S,4-Dlchlorophenyl)-4-hydroxy·N·[(S­
methoxyphenyl)methylJ-N·methyl-4-phenyl-1 ·plperldlnepentamlde 

25 . Binding; NKt Kl• 12 nM; NKa Ki •215 nM •. 

30 

J'-(3,4-Dlchlorophenyl)·4-hydroxy-N·f (2~ 
methoxyphenyl)methyl)-N-methyl-4-phenyl-1-plperldinepentamlde 

Binding; NK1 Kl Ill 7.5 nM; NK21<1. • 33 nM. 

. ·ll-(S,4-Dichlorophanyl)-4-hydroxy•N-mathyl-4-phenyl-N-(2· 
phanylethyl)-1 ·plparidinepantamlde . 

Binding; NKt Ki • 70 nM; NKa Ki • 48 nM. 
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The Ki of a compound Is that concentration at which the 
compound caused 5o% Inhibition of either NK1 .or Nf<2. For tho~ 
compounds of the Invention having higher than SOoAt Inhibition of NK1 , 

Ki. 's for NK1 were d8termlned. The Ki. 'a for NK1 for such compounds fall 
5 within a range of about e.enM to &bout 215 nM. 

For those compounds of the Invention having higher than 50% 
. . . . . . 

Inhibition of NKa I Ki's for NKt were determined. The Ki's for NKa for 
such·~mpounds feD within.a range of etx>Ut 5.2nM to about 215 nM. 

It will be recognized that compo11nc:ls of fonnula I exhibit NK1 and 
1 o · NK2 antagonist activity to varying degrees, I.e., certain compounds have 

strong NK1 antagonist activity, but wEtaker Ni<! antagonist activity. 
Others are strong NI<! antag911lsts, but weaker NK1. antagonists. While 
compounds with approximate aqui~ are preferred, I ls also within 
the scope Of this Invention to use compounds of with unequal NK11NKa 

16 · antagonist activity when clinically approp,.e •. 
Compounds of formula I have been found_ tO be antag0nists of 

both NK1 and NI<! receptors, and are thereto~ useful In treating 
conditions caused or aggravated by the activity of NK1 and NI<! 
receptors. 

20 The present Invention al8o relates to a pharmaceutical 
comp0s1tion comprising a compound of formula I and a 
pharmaceutically aoceptabla carr1ctr. ~pounds.of.this Invention can 
be administered In conventional oral dc>Saae forms. such as capsules, 
tablets, powders.··cachet8, suspensions or solutlc:>ras, or In injectable 

25 dosage forms such as Solutions, suspensions, or powders for 
reconstitution. The· phal'l'l'laqeut'- compositions. can be prepared with 
conventional exclplents .. 8'ld .·additives, .using. well known fonnulatlon 
tachnlqU8S.. Pharmaceutic&lly. acceptable exoipients and. additives 
include nontoxic and chemically compatl>le fillefs. binders. 

30 dlslntegrants, buffers, preservatives, antl-oxlda~ lubricants, flavorings. 
thickeners, coloring agents. emulslflers and the llke.. . 

The daDy dose of a comp0und of bmula I for treating 
asthma, cough, brorichospasm, Inflammatory dls11ase, migraine, 
noclception and gastrointestinal dlsorderi Is about 0.1 mg to about 20 

36 mg/kg of body weight per day, preferably about 0.5 to about 15 mglkg. 
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more preferably 0.5 to about 5 mg/kg. For an average body weight of 70 
kg, th~ dosage range Is therefore from about 1 to about 1500 mg of drug 
per day, preferably about 50 to about 100 mg , given in a single dose or 
2-4 divided doses. The exact dose, however is detennlned·by the 

5 attending clinician , and is dependent on the potaicy of the comp~und 
administered, the age, ~ght. condition and ~esponse of the patient. 
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WHAT IS CLAIMED IS: 

1. The Invention relates to compounds of the formula 

·.~ 
~N 

A 

u I 

wherein ~ I and J Is Independently selected from the group 
conslstl'lg of 1 and 2; 

each n Is Independently ·selected from the group·consisting of o, 
1, 2 and 3; and each n• Is Independently selected from the group 

1 O consisting of 1, 2 and 3; . 

wherein A and A' are H, or A and A' taken together are =O, ~S; 
or=N-R.$; 

X Is selected from the group consisting 0, CO, C(R, Rd, 
C=C(R1,Ra), NR1, and S(O)e wherein e is o, 1, or 2; 

15 R Is selected from the.group consisting of H, 0Ra, CON(Ra)2, CN, 
S(O)eRa. S0eN(Ra)2, COaRa, and Nff4C0Ra: 

· R1 is selected from the group ~nslstlng.of. H, (~-<4)-alkyl (Ca-Ca)· 

cyclo-alkyl, , and 

R!, Rs, Rs. Re and R7 are Independently selected from the group 

20 consisting of H, halogen, (C1·Ce)-alkyl, Cf3t 02Fs, ORa, CORa, <X>2Re, 

CON(Ra. Re), N(Aa. Ra). N(Re)COR& S(O)eRa. OC(O)R4, OC(O)N(Re •. 
R4), NAeC02R4. NRa(CO)N(Re,Re), R1s-phenyl, R1s.benzyl, N<>2, 

.• 

'I 
11 
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NRaSO!Rt, ·S(O)~(Rs>I or when A2 and Fb or any two of Rs , Re and 
R1 are on adjacent carbons they may form a -0-CHrO- group; 

each ff4 Is Independently selected from the group consisting of 
alkyl, substituted alkyl, subatttuted aryl, and substituted benzyl; 

5 each Ra Is Independently aelactedfrom the group consisting of H, 

10 

alkyl, substituted alkyl, aubstttuted aryl, and substituted benzyl: 
each R1s ls Independently H, halogen, lower alkyl, lower alkoxy; 

and 

~ 

I ~Re 
~-Re 

Al R., 

(B) 
f 

"(D) ,or (8) 

n• Is lndependa'\tly salectad from the group consisting of o, 1, 2 
and a; 

Ila dashed llna Is an optional carbon-carboii bond; 
15 R1e Is H, (C1-Ca)-alkyl, -S(O)A COAs, CC>.!R4 where R4 is not 

H, CON(Ra)1. R1s-phenyl or R1s.banzyl; 
substituted means substituted with a aubstituent selected from the 

group consisting of H, (014) alkyl, OCFa, CFa. and CzFs. 

20 2.-A compound according to claim 1, wherein I ls 1 and j ls 1. 

3. A compound according to claim 1, wherein n is· 1, rt• is o, 1, or 2~ and 
n' 181. 

25 4. A compound according to claim 1, wherein n, n', and n• are all 1 •. 

.• . 
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5. A compound according to clalm 1, wherein nt and n• are both 1, and 
n" Is o. 

5 6. A compound according to claim 1 ~ wheretn n, and n• are both 1, and 
n• 112. 

7. A compound according to clalm 1, wherein A and A' are both H 

1 o a. A compound according to claim 1, wherein A and A' iaken together 

are=O. 

9. A compound according to clalm 1_, wherein_ X Is C(R, R1). 

15 10. A compound according to clalm 1, wherein R is ORa.. CON(Re)2 CN, 

or NR.tCOFl.J. 

11 ~A compound according to claim 1, wherein X Is NR1 • 

20 12. A compound according to claim 1, wherein R1 Is 

HJ 

1a A compound according to clalm 10, where n Is o or 1 and Re is H. 

14. A compound according to claim 10, wherein R2, Rs. Rs. Re and R1 

25 are Ht halogen, C14 alkyl, CFa. ORa. CORs. ~ CONRa.Ra. or 

NRa.Ra. 

15. A compound according to claim 10, wherein R1e ls Hor alkyl. 

.. 
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16. A compound according to claim 10, Wherein each Ra Is selected 

from the group consisting of H, C1-0e alkyl, and R1s-phenyl • 

17. A compound according to cJalm 10, wherein Ra is Hor substituted 

5 alkyl. 

1 e. A compound according to claim 10, Wherein· U is 

-
(A) 

(C) 

.. As 
~-
J-Re 
~HJ 

, or (D) 

1 o 19. A compound according to claim 1, selected from the group 

consisting of 
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or a pharmaceutically acceptable salt thereof. 

20. A composition comprising a neuroklnin antagonistic -"ective 
amount of a compound according to claim 1 and a pharmaceutically 
acoeptable carrier material. 

1 o 21. A method for inducing neurokin antagonism which compris8$. 
administering a neurokinin a_ntagonlstic eff_ectlve amount of a compound 
according to claim 1 to a mammal in need th~~ 

22. A method for treating chronic airway diseases such as asthma 
15 and allergies; Inflammatory diseases such as inflammatory bowel 

disease, psoriasis, osteoarthritis, and rheumatoid arthritis; migraine; 
central nervous system disorders such as depression, psychosis; 
dementia, and Alzheimer's disease; Down's syndrome: neuropathy; 
multiple sclerosis; ophthalmic ~isorders; conjunctivitis; auto Immune 

20 disorders; graft rejection; systemic lupus erythematosus; GI disorders 
such as Crohn's disease and ulcerative colitis; disorders of bladder 
function; circulatory disorders such as angina; Raynaud's disease; 
coughing and pain which comprises administering a neurokinln 
antagonistic effective amount of a compound according to claim 1 to a 

25 mammal in need thereof. 

ii 


