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~... NOVEL COMPOUNDS WfTII ANALGESIC·EFFECT 

Field of the invemion 

s The present invention is related to novel compounds. to a process for their preparation, 

their use and phannaccutical compositions comprising the novel compounds. The novel 

compounds are used in therapy, and in particular for the treatment of pain. 

ao Background and prior art 

i 
The .li receptor has been identified as havin_g a role in many bodily functions such as 

circulatory and pain systems. Ligands for the S receptor may therefore find potential use as 

analgesics, and/or as antihypenensive agents. Ligands for the S receptor have also been 

15 shown to posess immunomodulatory activities. 

The identification of at least three different populations of opioid receptors (µ. S and K) is 

now well established and all three are apparent in both central and peripheral nervous 

systems of many species including man. Analgesia has been observed in various animal 

20 models when one or more of these receptors has been activated. 

With few exceptions, currently available selective opioid B ligands are peptidic in nature and 

are unsuitable for administration by systemic routes. Some non-peptidic o antagonists have 

been available for some time (see Takemori and Ponoghese, 1992, AM. Rev. Phannacol. 

25 Tax., 32: 239-269. for review). These compounds, e.g. naltrindole, suffer from rather poor 

(i.e .• < JO-fold) selectivity for the 0 receptor vsµ receptor binding and exhibit no analgesic 

activity, a fact which underscores the need for the development of highly selective non­

peptidic S agonists .. 
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Recently. a non-peptidic S agonist, BW 373U86, was described by Chang et al .• 1993, J. 

Phannacol. Exp. Ther., 267: 852-857., as the first &.selective non-peptide with analgesic 

activity, however, it shows significant affinity for theµ receptor. 

s Thus. the problem underlying the present invention was to find new analgesics having 

excellent analgesic effects, but also with an improved side-effect profile over currentµ. 

agonists and potential oral efficacy. 

Analgesics that have been identified and are existing in the prior art have many 

10 disadvantages in that they suffer from poor pharmacokinetics and are not analgesic when 

administered by systerpic rout.es. Also. it has been documented that preferred compounds, 

described within the prior art. show significant convulsive effects when administcre.d 

systemically. 

is In WO 93/15062 and WO 95/045051, some diarylmethylpiperazine and diarylmethyl­

piperidine compounds, including BW 373U86, are disclosed, but these prior art compounds 

are structurally distinct from the compounds acccording to the present invention. 

The problem mentioned above has been solved by developing novel piperazine and 

20 piperidine compounds, as will be described below. 
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Qutline of the invention 

The novel compounds according to the present invention are defined by the fonnula (I) 

(I) 

5 

wherein 

G is a carbon atom or a nitrogen atom; 

lo A is selected from 

(i) phenyl substituted by any of -COOH, - CONH2, COOCH3, -CN, NH2 or 

-COCH3; 

lS (Ii) naphtyl, benzofuranyl, and quinolinyJ; and 
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wherein the phenyl ring of each A substituent may be optionally and independendy 

substituted by 1 or 2 substitucnts selected from hydrogen. CH3, (CH2)oCf3, halogen, 

CONR7R
8, C(hR

7, COR7, (CH2)oNJl
7R8, (CH2)0 CH3(CH2)oSOR

7, (CH:z)oS02R7 and 

(CHvoSC>iNR 
7 R 8 wherein o is 0, I, or 2, and R 7 

and R 8 
are as defined below; .. 

R 
1 

is selected from hydrogen; a branched or suaight C 1-C6 alkyl, C1-C6 alkcnyl, 

-CO(C1-~ alkyl); (C1-C6 alkyl)-B wherein Bis as defined below; C3-Cs cycloalkyl, 4-Cs 
(alkyl-cycloaJkyl) wherein alkyl is C1-C2 alkyl and cycloalkyl is C3-C6 cycloalkyl; ~-C10 

aryl; and heteroaryl having from S - I 0 atoms selected from any of C, S, N and O; and 

whereby the <=6-C10 aryl and the heteroaryl may optionally be substituted by I or 2 

substituents selected from hydrogen, CH3, (CH2)0CF3, halogen, CONR 7 R8, CO,.R 7, 

COR
7

, (CH2)oNR
7

R
8
, (CH2)0CH3(CH2)oSOR

7
, (CH2)o8QiR

7 
and (CH2)oSQiNR

7
R

8
, 

wherein o is 0, 1, or 2, and R 7 and R 
8 

are as defined below; 

R 7 and R 
8 is each and independently as defined for R 

1 
above; 

R
2 

is selected from hydrogen, CH3, OR 
1
, CQiR 

1
, and CH2CQiR

1 
wherein 

R 1 is as defined above; 

THIS SHEET HAS BEEN 
REPLACED 
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9 10 11 12 13 14 IS 16 17 18 . . 
R , R , R , R , R , R , R , R , R , and R , is each and mdependendy as defined 

1 forR above; 

s B is a substituted or unsubstituted aromatic; an optionally substituted Cs-C10 

hydroaromatic; a heteroaromatic or a heterohydroaromatic moiety, each having from S to 

10 atoms selected from any of C, S, N and 0, and each being optionally and independendy 

substituted by 1 or 2 substituents independently selected from hydrogen, CH3, 'CF3, 
78 78 7 7 7 

halogen, (CH2)pCONR R , (CH2)pNR R , (CHi}pCOR , {CH2)pCC>iR , OR , 

10 (CHl}pSOR 7, (CHi}~QiR 7, and (CH:z)pSQiNR 
7
R8

; 

IS 

20 

... I . 
wherein p is 0, 1, 2 o~ 3 and wherein R 7 and R 8 are as deft~ed above; 

R3, R
4

• R5 and R6 is each and independendy selected from 
7 78 78 78 7 . 

R • (CHl)pCONR R , (CH2)pNR R , {CHi}pCONR R , (CH2)pC<JiR , (CHi}pPh, 

(CH2)p(p-OH Ph), (CH:z}p-3-indolyl, (CH2)pSR
7
, and (CH2)pOR7

; 

wherein p is 0, 1, 2, 3, or 4, and R 1 and R 8 are as defined above; 

with the proviso that when A is a phenyl ring substituted by a -CN group or by a 

-NH2 group, B may not be 

&. 
J z, 

wherein 
1 

Z is hydroxy, and esters thereof; 

2S hydroxymethyl, and esters thereof; or 

amino, and carboxamides and sulfonamides. 
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Within the scope of the invention are also pharmaceutically acceptable salts of the 

compounds of the formula (I), as well as isomers, hydrates, isofonns and prodrugs thereof. 

Preferred compounds according to the invention are compounds of the fonnula (I) 

s wherein 

G is a carbon atom or a nitrogen atom; 

A is selected from 

10 (i) phenyl substituted by any of -COOH. - CONH2. COOCH3~ .;CN. NH2 or 

-COCH3; . .., , 
(li) naphtyl, benzofuranyl, and quinolinyl; and 

IS (ill) 

20 

0 B1s 

1s II I 
R-ft-N~. 

0 ~ 

8 11 

o I 
R,.jl_..N~ -
~ 

wherein the phenyl ring of each A substituent may be optionally and independently 

substituted by 1 or 2 substituents selected from hydrogen, CH3, (CH2)0CP3, halogen, 

CONR 7R8, CQiR7, COR 7, (CH2)oNR 7 R8, (CH2)0CH3(CH2)oSOR 
7
, (CH2)oSC>iR

7 
and 

(CH2)oS02NR 7R8 , wherein o is 0, l, or 2, and R 
7 

and R
8 me as defined below; 

THIS .SHEET HAS BEEN·· . 
REPLACED 
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R 1• R 1 and R 8 is each and independently selected from hydrogen; a branched or straight 

C 1-Ci alkyl, allyl. -CO-(C1-C6 allcyl); (C1-C6 alkyl)-B wherein Bis as defined below; 

C3-C5 cycloalkyl. C4-Cs (alkyl-cycloalkyl) wherein alkyl is C1-C2 alkyl and cycloalkyl is 

C3-C6 cycloalkyl; and phenyl; 

R2 is hydrogen, methyl, or OR 1
 wherein R 1 is as defined above; 

R9
• R10

• R 11
, R

12
, R13, R

14
, R

15, R
16, R1~. and R

18, is each and independently as defined 

for R 1 
above; 

B is selected from p\)enyl. naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl, 
1' 

bcnzothiophenyl, pynyl, furanyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclohexenyl; 

cyclopentyl, cyclopentenyl, indanyl, indenyl, tetrahydronaphthyl, tetrahydroquinyl, 

tetrahydroisoquinolinyl, tetrahydrofuranyl, pyrrolidinyl, indazolinyl, and 

each B group being optionally substituted by 1-2 substituents independently selected from 
7 8 7 8 7 

hydrogen, CH3, CF3, halogen, (CH2)pCONR R , (CH:i)pNR R , (CH:i)pCOR , 

20 (CH2)pCQiR 7, and OR 7; .. 

wherein p is 0 or l, and wherein R 7
 and R 8

 are as defmed above; and 

R3, R4
, Rs and R6 is each and independently selected from hydrogen, CH3, CH(Me)i, 

7 8 7 8 7 8 
CH2CH(Me)2, CH(Me)CH2CH3 (CH2)pCONR R , (CH:i)pNR R • (CH2)pCONR R , 

1s (CH2)pC02R 7, (CH2)pPh, (CH:i)p(p-OH Ph}, (CH2)p-3-indolyl, (CH2)pSR 7, and 

(CH2}pOR 1, wherein p is O. l, 2, or 3, and wherein R 
7 

and R 8
 are as dcimed above; 
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with the proviso that when A is a phenyl ring substitUted by a -CN group or by a 

-NH2 group. B may not be 

s wherein 

z1 is hydroxy, and esters thereof; 

hydroxymethyl, and esters thereof; or 

amino, and carboxamides'and sulfonamides. 
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Especially preferred compounds according to the invention are compounds of the fonnula 

(I) wherein 

s G is a nitrogen atom; 

A is selected from 

10 

IS 

0 R's 

16 II I 
R-ft-N~ _ 

0 ~ 

wherein 

• 

R9 RIO Rll R12 Rl3 R14 RtS R16 R17 nd R18 . ch cth l . , , , , , , • , , a 1s ea an y group, 

R 1 is selected from hydrogen, methyl, ethyl, ally I, or CH2-cyclopropyl; 

R2 is H, methyl, or OR 1, wherein Rl is as defined above; 
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10. 

B is selected from phenyl, naphthyl, indolyl, benzofurimyJ, dihydrobenzofuranyl, 

benzothiophenyl, furanyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclohexenyl, cyclopentyl, 

cyclopentenyl. indanyl, indenyl, tetrahydronaphthyl, tetrahydroquinyl, 

tetrahydroisoquinolinyl, tetrahydrofuranyl, indazolinyl, and 

each B youp being optionally substituted by 1-2 substitucnts independendy selected from 
7 8 . 7 8 7 

hydrogen, methyl, CF3, halogen, (CH2)pCONR R , (CHi)pNR R , (CH2)pCOR , 
7 . 7 

io (CH2)pCQiR , and qlt , 

wherein p is 0, l, or 2, and wherein R 
7 and R 

8 
are as deflned for R 

1 
above; 

R 3, R 4, Rs and R 6 is each and independently selected from H, CH3, CH(Me)2, 
. 78 78 . 78 

is CH2CH(Me)2, CH(Me)CH2CH3 (CH2)pCONR R , (CH2)pNR R , (CHi)pCONR R • 

20 

(CH2)pCQiR7, (CHi)pPh, (CH2)p(p-OH Ph), (CH2)p·3-indolyl, (CH2)pSR7
, and 

(CH2)pOR
7 

wherein pis 0, 1 or 2, and wherein R 
7 

and R 
8 

are as defined above; 

The substituents A and B respectively, may optionally be substituted at any position of the 

ring. 

2S By "halogen" we mean chloro, fluoro, bromo and iodo. 

By "aryl" we mean an aromatic ring having from 6 - 10 carbon atoms, such as phenyl and 

naphtyl. 
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By "hetcroaryl" we mean an aromatic ring in which one or more of the S -10 atoms in the 

ring are elements other than carbon, such as N, S and 0. 

s By "hydroaromatic" we mean a partly or fully saturated aromatic ring structmc having 5-10 

carbon atoms. in the ring. 

By "heterohydroaromati.c" we mean a partly or fully saturated aromatic ring structure in 

which one or more of the S-10 atoms in the ring are elements other than carbon, such as N, 

10 S andO. 

lS 

i 
By "isomers" we mean compounds of the formula (I), which differ by the position of their 

functional group and/or orientation. By &<orientation" we mean stereoisomers, 

diastereoisorners, regioisomers and enantiomers. 

By "isofonns" we mean compounds of the formula (I) which differ by their crystal lattice, 

such as crystalline compound and amorphous compounds._ 

By "prodrug" we mean pharmacologically acceptable derivatives, e.g. esters and amides, 

20 such the resulting biotransf onnation product of the derivative is the active drug. The 

reference by Goodman and Oilmans, The Phannacological basis of Therapeutics, 8th ed., 

McGraw-Hill, Int. Ed. 1992, "Biotransfonnation of Drugs, p. 13-15, describing prodrugs 

generally, is hereby incorporated. 

zs The novel compounds of the present invention are useful in therapy, especially for the 

treatment of pain. 

The compounds are also useful for modulating the analgesic_ effects acting at the µ opioid 

receptor subtype, the modulation of side effects seen with agents acting at the µ opioid 
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receptor subtype such as morphine, especially respiratory depression. gut motility and abuse 

liability. 

Compounds of the invention are also useful as immunomcdulators, especially for 

autoimmune diseases. such as anhrlti~ for skin. gnlfts, ·organ transplants ·anc1 similar surgical 

needs, for collagen diseases, various allergies, for use as anti tumour agents and anti viral 

agents. 

Compounds of the invention are useful in disease states where degeneration or dySfunction 

10 of opioid receptors is present or implicated in that paradigm. This may involve the use of 

isotopically labeled vCJSions of the compounds of the invention in diagnostic techniques and 

imaging applications such as positron emis5ion tomography (PET). 

Compounds of the invention arc useful for the treatment ofdimhca. depression. urinary. 

1s incontinence, various mental illnesses, cough, lung oedema, various gastro-intcstinal 

disorders, spinal injury and drug addiction, including th.e treattnent of alcohol, nicOtine, 

opioid and other drug abuse and for disorders of the sympathetic neivous system for 

example hypertension. 

~ The best mode of performing the present invention known at present, is to use the 

compounds according to Example 21 (compound 33), Example 22 {compound 34), 

Example 23 (compound 37), Example 24 {compound 38), Example 25 (compound 41), 

Example 26 (compound 42), Example 27 (compound 45), Example 29 (compound 51), 

Example 30 (compound 54), Example 35 (compound 64), Example 36 (compound 65), 

2S Example 50, and Example S 1. The numbering of the compounds is in accordance with the 

Examples below, as well as in accordance with the nwnbering in the Schemes presented in 

the following. 

30 
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~·- Metbods of preparation 

-Generalized Method A 

s An aldehyde or ketone is treated with a nucleophile such as a Grignard or organolithium 

species to produce the corresponding alcohol. This alcohol may then be converted into a 

suitable leaving group (X) such as an ester. sulphonate or halide which may in tum be 

displaced with a nucleophilic species such as•a substituted or unsubstituted piperazine. N­

(4}-unsubstituted piperazine derivatives may then be suitably substituted with a vari~ of 

10 groups via their organo halide or equivalent species, or acylated with a number of different 

acylating compounct,~ This sequence of events will give rise to compounds according to 

general formula I. 

15 

Generalized Method B 

An N-protected amino acid. as its activated ester. may be reacted with a second amino acid 

ester. On treatment with an acid this species may then cyclize to form a piperazinedione. 

This dione may be reduced via a number of standard methods to the corresponding 

piperazine (e.g. a reducing agent such as lithium aluminium hydride, by conversion to the 

20 thioamide and subsequent desulphurization, hydrogenation in ·the presence of POC13 etc.) 

nus piperazine may then be alkylated or acylatcd on one or more of the nitrogens and/or 

may be used subsequently in generalized method A 

Deprotection of functional groups or fWther modifications may then be necessary, these are 

2S described for each individual case. Specific examples for the above transfonnations are 

given in the experimental. 
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All transfonnations contemplated use reagents (including salts) and solvents.known to the 

. an of chemistry and to biotransformations carried out in a suitable biological medium to 

bring about these transformations and includes all reaction cilhancing agents (e.g. HMPA), 

and chiral resolutions using chiral salt fonnation and chiial biological resolutions. 

Detailed description of the invention 

The invention will now be described in more detail by ~e following examples, which are not 

10 to be construed as limiting the invention. 

15 

l 
Scheme I 

c±l-3-CCaR*/S*l-q-«2S* .SR*l-4-Allyl-2.5-dimethyl-1-oioerazinyl).1-naphtbyl)anisole 

(4 &t 5). 

2,5-
0Me dimethylplperazine 

~ 

2 

OMe 

allyl bromide 

)

Me 

•• ( two isomers 4,5 
Me'• N 

~ 

35%Hi, 

..... (J 
Me 

1 
H 

3 

OMe 
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EXAMPLES 

The compounds according to Examples 1-3 were synthesized as shown in Scheme 1 above. 

s 

A. 
L Preparation of 3-methoxy-u-0-naphthyllbenzyl alcohol (compound ll 

To a solution of 3-bromoanisole (S.61 g, 30.0 nunol) in dry THF (80 mL) was dropwise 

10 added n-butyl lithium-hexane solution (1.6 M, 37.5 mL, 60 mmol) under nitrogen at -78°C. 

The reaction mix~ was allowed tO warm to r.t. in 2h and cooled down again to -78°C 
.;. 

prior to addition of 1-naphthaldehyde (4.69 g, 30.0 mmol, in 10 mL THF). The mixture was 

warmed to r.t. in 3h, and then quenched with aqueous NRtO solution, extracted with ethyl 

acetate (3 x 50 mL). The combined organic phases were washed with brine, dried over 

1s MgS04. Removal of solvents in vacuo provided 3-methoxy-a-(l-naphthyl)benzyl alcohol 

(4.25 g, 54%). GC-MS <Rt= 10.41min)264 (M+), 245, 231, 215. 202.155, 135, 128. 

109. 

20 

Il. Preparation of 3-met.hou-q-Cl-naphthyllbenzyl chloride <compound 2l 

To a solution of3-methoxy-cx-(1-naphthyl)benzyl alcohol (2.5 g, 9.5 mmol) in diethyl ether 

(5 mL) was added 35% hydrochloric acid (10 mL) at 0°C. The reaction mixtme was 

warmed tor.Lin lb, and then extractr.d with ethyl acetate (3 x 50 mL). The combined 

organic layers were washed with aqueous Nff.tCl solution and brine, dried over MgS04. 

zs Evaporation of solvents gave 3-methoxy-a-(l-naphthyl)benzyl chloride (1.94 g, 72%). GC­

MS <Rt= 10.30 min) 282 (M+), 247, 232, 215, 202, 189, 163, 151, 139, 123, 101. 
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Example l 

Preparation of C±}.trans-1-<3-gthoxy-a=Cl-napbtbyllbenzyll.J.5-dimethtloioenp.ine 

<cornooupd 31 

s A mixture of trans-2,5-dimcthylpiperazine (456 mg, 4.0 nunol). 3-methoxy-a-(l-

naphthyl)benzyl chloride (430 mg, 1.5 nunol) and nicthylamine (2 mL) in dry DMF (10 mL) 

. was refluxed for 2h under nitrogen. after cooling down to r.L, the reaction mixture was 
-~ 

quenched with 1 N aqueous NJtiOH solution, and extracted with ethyl acetate (3 x 50 ml.). 

The combined organic layers were washed with 0.S N aqueous NaOH solution, saturated 

10 aqueous NJ4Cl and brine. dried over MgS04. Removal of solvents gave (±)-trans-1-(3-
. . 

methoxy-a-(1 '-naphdit)benzyl)-2,S-dimethylpipcrazine, which was used directly in the next 

step: GC-MS (two isomers: Rt= 12.98 & 13.10 min) 360 (M+), 301, 276. 247, 232, 215, 

189, 165, 131, 113. 

IS Example 2 and 3 

Preparation of C+).3.((dl*JS*l-u-<<2S* .5R*).-4-Allyl~1,5-dimethtl·l•pioecazimll-l­

naphthyllanisole <comoounds 4 & 51 

A mixture of above (±)-trans-1 •(3-methoxy-a-( l-naphthyl)benzyl)-2,5-dimethylpiperazine, 

20 K2COJ (276 mg. 2.0 nunol) and allyl bromide (242 mg. 2.0 mmol) in DMF (5 mL)!IHF 

.· (10 mL) was stirred for 3h at r.t. The reaction mixture was quenched with 1 N N}40H and 

extracted with ethyl acetate (3 x SO mL). The combined organic layers were washed with 

saturated aqueous Nff.40 and brine, dried over MgS04. Evaporation of solvents provided 

crude (±)-3-(( aR. */S*)-a-((2S* ,SR *)-4-Allyl-~S-Oimethyl-1-piperazinyl)-1-

lS naphthyl)anisole, which were pmified by silica gel colunm duting with Ac0Et-Hexane(2 : 

98 ~ 100 : 0) to yield the two isomers (totally 267 mg, 45'1> from 2): 

The first isomer, compound 4: GC-MS CRt = 14.84 min) 401.15 (M++t, 0.3%). 400.15 

(M+, 0.9). 359.15 (0.6), 330.15 (0.4), 302.15 (3.2). 274.15 (8.0), 247.05 (23.0). 215.10 

30 (12.7), 202.05 (7.8),153.15 (100), 126.IS (10.1); s.t (400 MHz, CD03) 1.02 (d. J=6.4 Hz, 
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~-. 6H), 2.15 (dd, J=l 1.2, 6.4 Hz. IH), 2.31 (dd, I=l 1.2, 6.4 Hz. lH), 2.60 (m, lH), 2.74:(dd, 

J=l 1.2, 3.2 Hz. lH), 2.80 (dd, J=l 1.2, 3.2 Hz, IH), 2.94(dd,1=13.6, 7.2 Hz, 18), 3.03 

(dt, 1=6.4, 3.2 Hz. lH), 3.20 (dd, J=l3.6, S.6 Hz, lH), 3.73 (~ 3H), 5.12 (m, 2H), 5.73 

(brs, lH), 5.83 (m, IH), 6.68 (dd, J=8.0, 2.4 Hz, IH), 7.00 (d, J=8.0 Hz, IH), 7.12 (~ 

s 2H), 7.42 (m, 3H). 7.62 {d, J=7.2 Hz. lH), 7.71 (d, J=8.0 Hz, lH), 7.80·(d, J=8.0 Hz. lH), 

8.28 (brs, lH); lic-13 (100 MHz, CDCl3) 13.2, 14.2, 35.6, 52.l, 53.0, 55.1, 55.2, 57.2, 

63.8, 111.6, 114.4, 117.2. 121.1, 123.8, 125.2, 125.7, 125.8, 127.2, 127.S, 127.8, 128.9, 

132.1, 134.0, 135.5, 137.4, 145.5, 159.S 

10 Its HCl salt: m.p. 124-135°C (Ether); Vmax (KBr) cm-
1

3483,1601, 1264; Anal.Calcd.for 

C27H32N20.2HO.Lj)H20: C, 65.98; H, 7.38; N, 5.70. Found: C, 66.12; H, 7.25; N, 5.42. 
I 

The second isomer, compound 5: GC-MS <Rt= 14.65 min) 401.25 (M++t, 0.2%), 400.25 

(M+, 0.8). 359.15 (0.4), 330.15 (0.4), 302.15 (3.1). 274.15 (8.0), 247.05 (21.7), 215.10. 

is (13.0). 202.05 (7.0),153.15 (100), 126.15 (9.7); 41 (400 MHz, CD03) 0.93 (d, J=6.4 Hz, 

3H), 1.15 (d. J=6.4 Hz. 3H), 2.14 (m, 2H), 2.37 (m, lH). 2.60 (dd, J=ll.6, 2.8 Hz, lH), 

2.84 {m, 2H). 2.96 (m, lH). 3.35(dd,1=13.2, 5.2 Hz, lH), 5.13 (m, 2H), 5.81 (s, lH), 5.86 

(m, lH), 6.73(dd,1=8.0, 2.8 Hz, lH), 6.81 (s, lH), 6.84(d,1=8.0 Hz, lH), 7.16 (m. lH). 

7.40 (m, 3H), 7.70 (m, 2H), 7.80 (d, J=8.0 Hz, lH), 8.15(d,1=8.0 Hz, lH); ac.13 (100 

20 MHz, CD0315. 7, 16.3, 38.8, 53.6, 55.0, 55.6, 56.8, 59.3, 63.6, 111.S, 115.6, 117.4, 

121.9, 124.6, 125.0, 125.1, 125.4, 126.2, 127.4, 128.5, 128.9, 131.6, 133.9, 135.0, 138.3, 

142.2. 159.4. 

-1 
Its HCl salt: m.p. 150.5-153°C (Ether); Vmax (KBr) cm 3483, 1600, 1262; Anal.Calcd.for 

2S C27H32N20.2HC1. 0.75H20: C, 66.59; H. 7.35; N, 5.75. Found: C, 66.41; H, 7.03; N, 

5.48. 

30 
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Scheme2 

<±)-3-((qR*/S*):q-Cc2S* ,5R *>+Allyl-2,5-dimethyl-t:pinerazinyll-2-napbthyllani50le 

(9 & JQ), 

Cl 
7 . ·~ 

I· 

35%HCI 
OMe .. 

'6 

trans-2,5-
dimethylpiperazine ~ 

· · 9ir OMe 

8 

NyM8 
Me ••• v two Isomers: 

~ ~o 

The compounds according to Examples 4-6 were synthesized as shown in Scheme 2 above. 
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B. 
L tPreparation of 3-methoxy-g.-C2-naphtbyllbenul al~bot (compound 6) 

The compound 6 was prepared by following the synthesis procedure as descri~ for 

compound 1. but substituting 1-naphtaldchyde for 2-naphtaldehyde. 

OC-MS <Rt = 10.68 min) 264 (M+). 247, 231. 215, 202, 155, 135, 128, 109; 8e -(400 

MHz, CDC13) 3.15 (brs, IH). 3.59 (s, 3H), S.71 (s, lH), 6.69(dd,1=8.4, 2.8 Hz, lH), 6.87 

(m, 2H), 7.11 (t, J=8.0 Hz. lH), 7.29 (dd. J~8.4, ~.2 Hz, IH), 7.35 (~ 2H), 7.63 (d, J=8.4 

Hz, lH), 7.70 (m, 3H); Bc-13 (100 MHz, CDC13) 55.0, 15.9, 112.1, 112.8, 118.9, 124.6. 

10 124.9, 125.7, 125.9, 127.5, 127.9, 128.1, 129.3, 132.7, _133.1, 141.0, 145.2, 159.5. 

i 

IL. Preoaration of 3-methoxy-g;-<2-oaphtliyllbenzyl chloride <compounfl· Zl 

1s The compound 7 was prepared by following the synthesis procedure as described for 

compound 2, but substituting compound 1 for compound 6. 

GC-MS <Rt= 10.58 min) 282 (M+), 247, 231, 215, 202, 189, 151, 123, 101. 

20 Example4 

Prenaration of C±l·trans-l·f3·methoxy-a-C2-napbtUObemyll-1;S-dimetbylpipecazine 

<compound 8) 

The compound 8 was prepared by following the synthesis procedure as described for 

25 compound 3, but substituting compound 2 for compound 7. 

Used directly in the next step: GC-MS <Rt= 14.03 min) 360 (M+), 331, 301, 276, 247, 

219, 169, 131, 113. 
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~' Example S and 6 

Preparation of <±):3-((qR•/S*l~a-<as• ,SR*l+Allyl-2,S::djme&byl-1-piperazinyll-2-

napl!thyllanjsole <com119Uncls 9 & IOl 

s The compounds of these Examples were prepared by folloWing the synthesis procedure as 

described for Examples 2 and 3, but substituting compound 3 for compound 8. 

Compound 9 (one pure isomer): GC .. MS <Rt:: 16.05min)401.25 (0.2%),400.25 (0.8), 

359.15 (0.4), 330.15 (0.4), 302.15 (3.1), 274.15 (8.0). 247.05 (21.7). 215.10 (13.0). 

lo 202.05 (7.0),153.15 (100), 126.15 (9.7); &if (400 MHz, CD03) 1.36 (d, J=6.4 Hz, 3H), 

1.41 (d. J=6.4 Hz. 3H)i'3.16 (dd, J=l3.2, 2.4 Hz, IH), 3.26 (d, J=13.2 Hz, lH), 3.46 (m, 

lH), 3.86 (s, 3H), 3.94 (dd, J=ll.2, 2.8 Hz, lH). 4.10 (m, 2H), 4.46 {m, 2H), 5.58 (m, 

2H), S.78 (s, lH). 6.05 (m •. lH), 6.96 (dd~ J=8.0, 2.0 Hz. lH), 7.18 (s, lH), 7.33 (m, lH), 

7.44 (m, IH), 7.50 (m, 2H), 7.83 (m, 3H), 8.04 {d, J=8.0 Hz, lH), 8.13 (s, lH), 13.6 (brs, 

15 2H). 

20 

-1 
Its HO salt: m.p. 129-138°C (Ether); Vmax (KBr) cm . 3426, 1600, 1262; Anal.Calcd.for 

C27H32N20.2HC1. 0.75H20: C. 66.59; H, 7.35; N, 5.75. Found; C. 66.80; H, 7.11; N, 

S.42. 

Compound 10 (a mixture· of two isomers) Its HO salt: m.p. 160-l 62.5°C (Ether); Vmax 

(KBr) cm-1 
3380, 1600, 1261; Anal.Calcd.for C27H32N20.2HCl 0.50H20: C, 67.21; H, 

7.31; N. 5.81. Found:·C, 67.13; H, 6.97; N, S.47. 
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SchemeJ 

(±l-3-CCag*/S*l·a·CClS* .SR*l+Alkyl-2.5-dimetbyl-1-piperazinvl).2. 

benm(uranyllanisole <14. 15. 16 & 171. 

35%HCI 
OMe· • 

. R-X 
~ 

.Cl 
·.~ 

121' 

11 

trans-2,5- I 
dlmethylpiperazine 

~ 

.(~-Allyt: 14 
Me' N 15 

I 
R 

R = cyctopropylmethyl: 16 
17 

0 

Me~(:f8 
A 
13 

The compounds according to Examples 7-11 were synthesb:cd as shown in Scheme 3 

OMe 

10 above. 
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~ 

L Preparation of 3-rnethOxy~u~C2-beniQfurlnyllbenzyl alcobol <compound Ul 

The compound of this Example was prepared by following the synthesis procedure as 

s dcsaibed for Example 1. 

GC-MS CRt = 9.54 min) 254.15 (M+, 100%), 237.10 (73.8), 221.0S (19.6), 194.10 (17.8), 
~ 

165.10 (30.3), 147.0S (76.7), 135.10 (69.2), 118.10 (35.4), 108.10 (26.5), 91.10 (47.1); Sil 

· (400 MHz. CD03) 3.21 {hrs, lH). 3.72 (s. 3H), 5.82 (s, lH), 6.47 (s, lH), 6.80-7.50 (m, 

10 8H). 

JL Pre01ration of 3-methoxJ·a·C2-benzofuranyllbeoztl chloride Ccmnoound 12) 

is The compound 12 was prepared by following the synthesis procedure as described for 

compound 2, but substituting compound l for compound 11.. 

GC-MS CRt = 9.08 min) 272.05 (M+, 4.1%). 237.lO (100), 221.05 (4.5), 194.'10 (14.7), 

165.10 (23.1); Sil (400 MHz. CD03) 3.78 (s. 3H), 6.11 (s, lH), 6.56 (s, IH), 6.85-7.50 

20 (m, 8H). 

2S 

Example7 

Preparatjon of C±l-trans-1-C3-me1boxy-q.(2'-benmfuranyllbmul).2.S­

dimetbvtpinerazine Ccomoound 13) 

The compound 13 was prepared by following the synthesis procedure as described for 

compound 3, but substituting compound 2 for compound 12. 

GC-MS <Rt= 11.87 min &Rt= 12.09 min) 351.15 (M++1, 2.2%), 350.15 (M+, 8.6), 

30 321.20 (0.4), 308.15 (0.2), 294.20 (18.3). 266.10 (58.6}, 237.10 (100), 221.05 (3.0), 
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194.10 (10.0). 178.0S (4.1), 165.10 (13.0), 131.0S (2.9), 113.10 (43.8); ·8" (400 MHz, 

CDCl3) (isomer at Rt = 11.87 min) 0.92 (d. J=6.4 Hz, 3H). 1.20 (d. J=6.4 Hz, 3H), 1.92 

(dd. J=l 1.2, 10.8 Hz, lH), 2.44 (m, lH), 2.69 (dd, J=l 1.2~ 10.8 Hz, lH), 2.83 (m. 28), 

2.90 (m, lH), 3.78 (s. 3H), S.S6 (s, lH). 6.61 (s, lH), 6.80 (d, J=B.O Hz, lH), 7.00 (d, 

s 1=8.0 Hz. lH). 7.10 (s, lH), 7.24 (m. 3H). 7.46 (d, J=8.0 Hz, lH), 7.56 (d, J=8.0 Hz, lH); 

(isomer at Rt = 12.09 min) 0.96 (d, 1=6.4 Hz, 38), 1.22 (d, J=6.4 Hz. 38), 1.83 (dd, 

10 

J=l 1.2, 10.8 Hz. lH), 2.40 (m, IH), 2.65 (m, IH), 2.90 (m. 3H), 3.80 (s, 3H). 5.47 (s, 18). 

6.63 (s. lH), 6.84 (m, 2H), 7.21(m.2H), 7.24 (m, 28), 7.46 (d, J=8.0 Hz, 18), 7.51 (d, 

J=8.0 Hz, IH). 

-1 
Its HO salt: m.p. 1 IS.:125°C (Ether); Vmax (KBr) cm 3373. 1595, 1257; Anal.Calcd.for 

C22HuN2Qi.1.70H6. 0.20820: C, 63.51; H, 6.81; N, 6.73. Found: C. 63.60;. H, 6.80; N, 

6.70. 

is Example 8 and 9 

Preparation of (±)-3-((qR */S*l-a-((lS* .5R*l-4-Allyl-2.S-dimethyl-l-oioeruinyll-2-

benzofuranyllanisole (comoounds 14 & lSl 

The compounds of these Examples were prepared by following the synthesis procedme as 

20 described for Examples 2 and 3, but substituting compound 3 for compound 13 •• 

The first isomer, compound 14: GC-MS (Rt= 13.03 min) 390.20 (M+, 1.5%), 349.15 . 

(0.4), 320.10 (0.3), 292.10 (1.7), 264.10 (4.2), 237.10 (25.1), 221.0S (1.4), 194.10 (5.2), 

165.10 (5.5). 153.15 (100), 126.15 (4.8), 98.05 (8.7), 84.10 (17.8); 8a (400 MHz., CD03) 

is 0.91 (d, J=6.4 Hz, 3H), 1.21 (d, J=6.4 Hz, 3H), 2.12 (m, 28), 2.35 (m. lH), 2.65 (m, 18), 

2.75 (dd, J=l 1.6, 2.4 Hz, lH), 2.81 (m, 3H), 3.42 (dd, J=13.6, 5.2 Hz. lH), 3.78 (s, 3H), 

5.14 (m, 2H), 5.51 (s, lH), 5.85 (m, lH). 6.61 (s, lH), 6.81 (dd, J=8.0, 2.4 Hz, 18), 7.01 

(d, J=8.0 Hz., lH), 7.11 (s, lH), 7.24 (m, 3H), 7.44 (d, J=8.0 Hz, lH), 7.54 (d, J=8.0 Hz, 

lH); IC-13 (100 MHz, CD03) 17.2, 17.5, 53.1, 54.4, 55.2, 56.0, 56.6, 59.2, 60.4, 106.8, 
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~-. 111.3, 112.l, 114.2, 117.8, 120.6, 120.7, 122.6, 123.8. 128.1, 129.0. 134.8. 141.4, 1S4.9. 

155.2, 1S9.6. 

Its HO salt: m.p.122-128°C (Ether); v.x (Ksr) cm-1
3490; 1602, 1253; Anal.Calcd.for 

s C25H3oN2Qi.2HCl. 0.2SH20: C. 64~ 17; H, 7 .00; N, S.99. Found: C. 64.27; H, 6.92; N, 

5.92. 

The second isomer, compound 15: OC-MS cRt = 13.23 min) 390.20 (M+, 3.1%), 349.15 

(0.5), 292.10 (2.2), 264.10 (5.5). 237.10 (33.2). 221.05 (1.8), 194.10 (7.1), 165.10(7.7), 

10 153.15 (100), 126.15 (7.1), 98.15 (18.4), 84.10 (25.0); ~ (400 MHz, CD03) 1.00 (d, 

J=6.4 Hz, 38), 1.21 (d/1=6.4 Hz, 3H), 2.12 (m, 2H), 2.48 (~ lH), 2.61 (m, lH), 2.78 (dd. 

J=l l.6, 2.4 Hz, lH), 2.83 (m. 3H), 3.42 (dd, J=l3.6, 5.6 Hz. lH), 3.79 (s, 38). 5.15 (m, 

2H), 5.40 (s, lH), 5.85 (m •. lH), 6.64 (s, lH), 6.86{m, 3H), 7.20 (m, 3H), 7.44 (d, J=8.0 

Hz, IH), 7.50(d,1=8.0 Hz, IH). 

. ' . ' ' -1 ' ' 
Its HO salt: m.p. 97-104°C (Ether); Vmax (KBr) cm · 343$, 1601 (s)~ 1260; Ana/.Calcd.for 

C25H3()N2Qi.2HCI. O.SOH20: C, 63.56; H, 7.04; N, 5.93. Foi1nd: C, 63.70; H, 6.68; N, 

5.83. 

20 Sxample 10 and 11 

Preparatjon at C±):J:UqR*/S*l-«z·CC2S* .SR*l+CB1o0ropylmetb!1·2.5-dimethyl-l­

pigerazinyll-2-benmfucanyllanisole Cc:Ompounds 16 & 17> 

The compounds of these Examples were prepared by following the synthesis procedure as 

2S described for Examples 2 and 3, except using cyclopropyl methyl iodide and substituting 

compound 3 for compound 13. 

The first isomer, compound 16: GC-MS (R1 =14.87 min) 405.25 (M++t, 2.3%), 404.25 

(M+. 8.2), 362.20 (O.S), 349.15 (0.4), 320.20 (0:8), 292.20 (4.1), 291.10 (3.4), 265.10 

30 (16.5). 237.10 (65.9). 194.10 (11.5), 167.20 (100), 140.20 (3.9), 124.15 (4.6), 98.15 



.:.~.+.:~:Ah-·:~ · · .. ~ ... - ............... ( ~· .. """"'~ ........ I?.-·~·· . 

W097J23466 PCTJSE96/0l 63S 

25 

~'· (44.0); 3Ji (400 MHz, CD03) O.OS (m, 2H), 0.46 Cm. 2H};0.80 (m, lH), 0.92 (d, J=6.0 

Hz. 3H), 1.21 (d, J=6.0 Hz, 3H), 2.01 (dd, 1=12.8, 7.2 Hz, ·lH), 2.17 (m, 2H), 2.35 (m, 

lH), 2.64 (dd, J=l3.2. 6.4 Hz, lH), 2.66 {m, lH), 2.72 (dd, 1=12.0, 2.4 Hz, lH), 3.04 (dd, 

J=l 1.2, 3.2 Hz, lH), 3.75 (s, 3H), 5.50 {s, lH), 6.58 (s, lH), 6.79(dd,1=8.0, 2.4 Hz, lH), 

s 7.01 (d, J=8.0 Hz. lH), 7.09 (s. lH), 7.20 (m, 3H), 7.41 (d, J=8.0 Hz. 18), 7.51 (m, IH); 8 

C-13 (100 MHz, CD03) 3.2, 4.7, 7.4, 17.4, 17.7, 53.l, 54.5, 55.2, 56.0, 58.3, 59.2, 60.8, 

106.8, 111.3, 112.0, 114.2. 120.6, 120.7. 122.6. 123.7, 128.0, 129.0, 141.4, 154.8. 155.2, 

159.6. 

-1 
JO Its HCI salt: m.p. 162-164°C (Ether); Vmax (K.Br) cm 3414, 1599, 1255; Anal.Calcd.for 

C26"32N202.2HClO.SH20: C, 64.19; H, 7.25; N, 5.76. Found: C, 64.43; H, 7.30; N, 
,~ 

5.78. 

The second isomer, compound 17: GC-MS (R1 =15.17 min) 405.25 {M++t, 2.2%), 

JS 404.25 (M+, 8.9), 362.10 {0.6), 349.15 (0.4), 320.10 (0.8}, 292.10 (5.0), 291.10 (3.9), 

265.10 (19.4}, 237.10 (72.2). 194.10 (12.8), 167.20 (100). 140.10 (3.9). 124.15 (4.8). 

98.15 (45.5); SH (400 MHz, CD03) 0.08 (m, 2H), 0.48 (m. 2H), 0.82 (m, lH). 0.97 (d, 

J=6.4 Hz. 3H). 1.25 (d, J=6.4 Hz, 3H), 2.10 (m, 2H), 2.28 (dd, J=ll.2, 10.0 Hz. lH). 249 . 

(m. lH). 2.62 (dd, 1=13.2, 6.0 Hz, lH), 2.63 (m. lH), 2.83 (dd, J=l 1.2, 2.8 Hz, lH), 3.02 

20 (dd, J=l 1.2, 3.2 Hz, lH), 3.78 (s, 3H), 5.43 (s, lH), 6.64 (s. lH), 6.87 (m, 3H), 7.21 (m, 

3H), 7.45 (dd, J=7.6, 1.2 Hz, lH), 7.50 (m, IH); Bc-13 (100 MHz, CDCl3) 3.3, 4.6, 7.4, 

17.0, 17.6, 52.6, 55.2, 55.4, 55.6, 58.3. 60.3, 61.6, 105.7. 111.3, 112.5, 115.9, 120.5, 

122.1, 112.5. 123.5, 128.4, 128.9, 137.3, 155.0, 158.3, 159.3. 

-1 
2s Its HCl salt: m.p.·92-105°C (Ether); Vmax (KBr) cm 3398, 1599, 1257; Anal.Calcd.for 

C2@i32N2Qi.2HC1. 0.5H20: C, 64.19; H. 7.25; N, 5.76. Found: C, 64.38; H, 7.14; N, 

5.73. 
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8cheg4 

<±l-3-((gR•fS•).a-<QS* ,5R•l+Allcyl·2.S~dimetbyl-l-oipemjnJl).6. 

quinoHntllanisole (22. 23, 24 & JSl. 

Cl 

19 

OMe 

trans·2,5-
dimethylpiperazine .. ~ 

OMe ally! bromide .., 
.. (N)':$ Allyl: 2232 

,,, N 

20 
21 

Me 1 · 
R 

A = cyclopropylmethyl: ~: 
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L Preparation of 6.Quin91in.rboyldehyde 

s A mixture of 6-methylquinoline (5.72 g. 40.0 nunol) and selenium oxide (4.44 g. 40.0 

mmol) was heated to 220°C for lh. After cooling down the residue was dissolve.cl in ethyl 

acetate (100 ml..). The organic solution was washed with brine, dried over MgS04. 

10 

20 

Evaporation of solvents provided a solid, whith was recrystaliz.ed from ether-hexane (1 : l) 

mixture to give 6-quinolinecarboxaldehyde (3.45 g. 55% ). 

GC-MS (R1 =5.29n_ijn) 157.15 (M+, 100%), 156.15 (92.2). 128.15 (62.9). 101.15 (16.0): , . . 

Stt {400 MHz, CD03) 7.53 (m, lH), 8.21(m,2H). 8.33 (m. 2H), 9.06 (m, IH). 10.21 (s. 

IH); ~-13 (100 MHz. CDCl3) 122.l. 126.6, 127.6, 130.7, 133.5, 134.2, 137.3, 150.8. 

153.0, 191.3. 
··--..._. 

The compounds according to Examples 12-17 were synthesized as shown in Scheme 4 

above. 

IL Preparation of 3-methoxy-a-f6-quinolinyl>benzyl alcohol <comoound 18l 

The compound 18 was prepared by following the synthesis procedure as described for 

compound 1. but substituting 1-naphtaldehyde for 6-quinolinecarboxaldehyde. 

GC-MS CRt = 11.13 min) 265.10 (M+, 49~0%), 248.0S (2.3), 204~05 (9.7), 156.0S (37.6), 

2s 135.00 (100), 109.00 (43.5); 5H (400 MHz, CD03) 3.73 (s, 3H). 5.94 (s. lH), 6.78 (d, 

J=8.4Hz, lH), 6.95 {m, 2H), 7.22 (m, lH), 7.31 (m, UI). 7.61 (d, J=8.4 Hz. lH). 7.83 (s. 

lH), 7.95 (d, J=8.4 Hz, lH), 8.07 (d, J=8.0 Hz, lH), 8.73 (m, lH); 8c-13 (100 M}{Zy 

CDCI3) 55.2, 75.7, 112.3, 113.1, 119.1, 121.2, 124.6, 128.5, 129.4, 129.6, 136.3, 142.1, 

145.2. 147.6, 150.1, 159.8. 
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ID. Preo•ration of 3-methoxv·a-C6-quinoljnylll1enzyl chloride Ccomnound 19> 

The compound 19 was prepared by following die synthesis procedure as described for 

compound 2. but substituting compound 1 for compound 18. 

Used directly in the next step: ~ (400 MHz. CDCl3) 3.73 (s, 38), S.98 (s, IH)• 6.8-8.2 

(m, 9H). 8.80 (s. lH). 

Example 12 and 13 

10 Preoaration of C±l-trans-1-<3-metbou-a-<6' -qujnolinylll!enzyll-2,5-

dimethylpiperazine kl)mpounds 20 & 21l 

IS 

The compounds of these Examples were prepared by following the synthesis procedure as 

described for compound 3. but substituting compound 2 for compound 19. 

GC-MS (R1 =14.91 min) 361.20 (M+. 0.8'k). 332.15 (0.3). 306.15 (0.6). 302.15 (14.4), 

277.15 (52.5). 248.05 (100), 233.00 (10.6). 204.05 (17.1). 176.05 (2.7), 151.05 (1.4), 

142.10 (1.8). 113.10 (19.9). 

20 The first isomer. compound 20: 8H (400 MHz. CD03) 1.06 (d, J=6.4 Hz, 3H). 1.24 (d, 

J=6.4 Hz. 3H). 1.84 (dd, J=l 1.6, 9.2 Hz, lH), 2.60 (m. 2H). 2.77 (m, 2H),'3.06 (m, 2H), 

3.80 (s. 3H). 5.44 (s, JH), 6.77 (s, lH)~ 6.83 (d, J=8.0 H~ lH), 6.88 (dd, J=8.0, 2.4 Hz, 

lH), 7.31 (m, lH), 7.37 (m, IH), 7.82 (s. lH). 7.84 (m, lH), 8.03(d,1=8.8 Hz, IH), 8.09 

(d. J=8.8 Hz, lH). 8.87 (m, lH). 

25 
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Compound 21 (a mixture of two isomers, -25% compound 20): ·8a (400 M~ CDC3) 

1.20 (m. 6H}, 2.05 (m, lH), 2.73 (m, 2H), 2.87 (m, lH), 3.13 (m, 2H), 3.73 & 3.76 (s, 38), 

5.38 (s. IH), 6.38 (brs, NH). 6.70-8.15 (m, 9H), 8.84 (m, lH). 

s Example 14 

Preoamtion of <±l-3-UaR•/S*l-a-«2S* ,5R*l-4-Allyl-2.S-dirnetbyl-1-oiperppny1H­

guinolinyllanisole (compound 22) 

The compound of this Example was prepared by following the synthesis procedure as 

1r, described for Examples 2 and 3, but substituting compound 3 for compound 20. 

~.,.. 

GC-MS <Rt= 17.22 fum) 401.25 (M+. 0.3%). 360.20 (0.3). 331.10 (0.2), 303.20 (t.7), 

276.10 (4.5), 248.10 (17.2). 233.10 (4.5), 204.10 (8.0), 176.10 (1.3), 153.20 (100)~ 126.20 

(5.4); BH (400 MHz, CDCl3) 1.0 (d. J=6.4 Hz, 3H). 1.21 (d. J=6.4 Hz. 3H). 1.99 (m, IH),. 

1~ 2.20 (m. lH), 2.56 (m, lH). 2.66 (m. IH). 2.71 (m. IH). 2.85 (m. lH). 2.90 (m. IH). 3.37 

(dd, J=13.2. 4.0 Hz, IH). 3.78 (s, 3H}, 5.17 (m, 2H), 5.35 (s, lH), 5.87 (m. lH). 6.82 {m, 

3H), 7.26 (t, J=7.6 Hz. lH); 7.36 (m. lH). 7.81 (s, lH)~ 7.88 (d. J=8.8 Hz, lH). 8.03 (d. 

J=8.8 Hz, IH). 8.09(d,1=1.6 Hz, lH). 8.87 (m, lH); Sc-13 (100 MHz. CD03) 15.7, 16.4, 

52.0, 53.7, 55.2, 55.5, 56.8. 58.9, 65.9, 112.1, 116.3, 117.8, 120.9, 122.5, 126.S. 127.9, 

20 128.9. 129.0, 130.2, 134.8, 136.0, 139.2, 141.1, 147.6, 150.0, 159.5. 

-1 
Its HCI salt: m.p. 128-140°C (Ether); Vmax (KBr} cm 3376, 1596, 1263; Anal.Calcd.for 

C2@-131N30.2.30HO. O.IH20: C. 64.10; H, 6.93; N, 8.62. Found: C, 64.08; a 6.92; N, 

8.35. 
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Example JS 

Preparation of C±l-3-((qR*~*l-q-CC2S* .5R*H-AllJl-2.5-djmetb1l-J-Qiperuinyl):§­

quinolinyllanisole Ccomoourul 23l 

s The compound of this Example was prepared by following the synthesis procedure as 

described for Examples 2 and 3, but substituting compound 3 for Compouiad 21. 

GC-MS <Rt= 17.21min)401.35 (M+, 0.4~). 360.30 (0.2), 331.20 (0.2), 303.20 (1.6), 

216.10 (4.8). 24s.10 (17.3). 233.10 (4.4). 204.10 cs.n. 116.10 (1.3>. 153.20 ooo>. 126.20 

10 (5.6); Su (400 MHz, CDCJ3) LOI (d, J=6.0Hz. 3H), 1.21 (d, J=6.0 Hz, 3H). 1.95 (m, lH), 

2.16 (m, lH). 2.56 (m.jH). 2.66 (m, lH). 2.74 (m. lH), 2.80 (m, lH). 2.87 (m, lH). 3.30 

(dd, J=13.6, 5.6 Hz, lH), 3.77 (s, 3H), 5.13 (m. 2H), 5.34 (s, IH). S.82 (m, IH), 6.77 (dd, 

J=8.0, 2.4 Hz, lH). 6.99 (d, J=7.6 Hz, lH), 7.11 (s. lH), 7.21 (d, J=8.0 Hz. lH), 7.38 (dd, 

1=8.4, 4.0 Hz. lH), 7.59 (d, J=8.4 Hz, lH). 7.66 (s. lH), 8.03 (d. J=8.8 Hz. lH), 8.11 (d, 

1s J=8.4 Hz, IH), 8.88 (m, lH); 8c-13 (100 MHz. CD03) 153, 16.2, 51.9, 53.4/55.2, 55.3, 

56.8, 58.5. 66.1, 111.8, 114.0. 117.6, 120.6. 121.1. 127.9, 128.3. 128.9. 129.1, 131.4, 

134.9, 136.0. 137.1. 144.1, 147.7. 150.2. 159.6. 

Its HCl salt: m.p. 177-182°C (Ether); Vmax (KBr) cm~1 34os. 1597. 1260; Anal.Calcd.for 

20 C2@i31N30.2.80HO: C, 62.01; H, 6.76; N, 8.34. Found: C, 61.98; H, 6.77; N, 8.03. 

2S 

Example 16 and 17 

Preparation of C±)-3-<CaR*/S*l-a-H2S* ,SR•H-Cyclopropylmethyl-2,5..dime\hyl-1-

oiperazinyl):6-guinoljny1lanisole Ccomnovnds 24 & 2Sl 

The compounds of these Examples were prepared by following the synthesis procedure as 

described for Examples 2 and 3, but substituting allylbromide for cyclopropybnethylioidide .. 

The first isomer, compound 24: GC-MS <Rt= 20.TI min) 415.25 (M+, 3.8'1>), 344.15 

30 (2.4), 302.10 (9.S), 276.10 (58.8), 248.15 (79.l). 233.10 (17.2). 204.10 (29.4}, 176.10 
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. 
(4.2), 167.15 (100), 138.15 {14.2), 112.15 (47.0);·Su (400 MHz, CD03) 0.10 (m, 2H), 

0.51 (m, 2H), 0.86 (m, lH}, 0.97 (d, J=6.4 Hz, 3H}, 1.25(d,1=6.4 Hz, 3H), 1.98 (dd, 

J=l 1.2, 8.8 Hz. lH). 2.14 (dd, J=13.2, 6.4 Hz, lH), 2.32 (dd, J=l0.8, 5.6 Hz, IH}, 2.58 (m, 

2H), 2.66 (dd, J=ll.6, 2.8 Hz, lH}, 2.73 Cm. lH}, 3.07 (dd, J=l 1.2, 3.2 Hz, lH), 3.78 (s, 

s 3H), 5.39 (s, lH), 6.79 (s, lH), 6.84 (m, 2H), 7.26 (t, J=8.0 Hz, IH), 7.35 (dd, J=8.4, 4.0 

Hz, lH), 7.83 (s, IH), 7.89(d,1=8.8 Hz, lH), 8.03 (d, J=9.2 Hz. lH}, 8.09(d,1=8.0 Hz, 

lH), 8.86 (dd, J=4.0, 2.0 Hz, lH); Bc-13 (100 MHz, CDC3) 3.4. 4.4, 7 .6, 16.2, 16.9, 52.1, 

53.8, 55.2, SS.6, 58.S, 59.1, 65.6, I 12.0, I 16.3, 120.9, 122.6, 126.5, 127.9, 128.8, 129.0, 

130.2. 136.0, 139.1, 141.1, 147.6, 149.9, 159.4. 

10 

-1 Its Ha salt: m.p. 127-157°C (Ether); Vmax (KBr) cm 3402, 1596, 1262; Anal.Calcd.for 
l' . . 

C27H33N30.3HC1. 0.7~H20: C, 60.23; H. 7.02; N. 7.80. Found: C, 60.49; H, 7.00; N, 

7.73. 

is The second isomer, compound 25: GC-MS (R1 = 20.73 min) 415.25 (M+, 3.2%), 344.05 

(2.3). 302.10 (7 .7). 276.10 (48.5), 248.15 (69.6). 233.10 (15.7), 204.10 (25.8), 176.10 

(3.7), 167.15 (100), 138.15 (12.2), 112.15 (46.8); SH (400 MHz, CD03) 0.17 {m, 2H), 

0.56 (m, 2H), 0.97 (m, IH), 1.11(brs.3H), 1.27 (brs, 3H), 2.24 (m, lH), 2.38 (m, lH), 

2.51 {m, lH), 2.61 (m, lH), 2.87 (m, 3H). 3.13 (m, lH), 3.77 (s, 3H), 5.34 (s, lH), 6.78 {d, 

20 J=8.0 Hz, lH), 6.98 (d, 1=8.0 Hz, lH), 7.08 (s, lH), 7.22 (t, J=8.0 Hz, lH), 7.39 (dd, 

1=8.4, 4.4 Hz, lH), 7.60 (d, J=8.4 Hz, lH), 7.73 (s, lH), 8.04(d,1=8.8 Hz. IH). 8.16 {d, 

1=8.4 Hz, lH), 8.89 (d, J=4.0 Hz, lH); Bc-13 (100 MHz, CDQ3) 4.07, 4.37, 6.9, 14.8, 

15.J, 51.4, SS.2, 56.2, 58.2, 60.3, 66.4, 111.8, 114.2, 120.6, 121.2, 128.0, 128.l, 129.2, 

131.0, 136.0, 137.0, 143.8, 147 .7' 150.3, 159.6. 

-1 
Its HO salt: m.p. 92-105°C (Ether); Vmax (KBr) cm 3345, 1596, 1259. 
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Scheme5 
<±l-3-UgB*/S*).a-C<2S*.5B*l+Alktl-2,$-dimetllyl-t-DiperazjnylH­

guinollnyllanjsole <29 &. 3Q) 

1. n-Bull 
~ · 2. 4-qulnollne 

Br~OMe _ca ___ rbo_iXa_ld_ehyd __ e ... ~ 

allyl 
bromide • 

26 

trans-2,S­
dimethylpiperazine •• 

..(Je 
Me N two isomers: 

~ 29 
30 

OMe 

28 

SOCI 2. 

OMe 

The compounds according to Examples 18-20 were synthesiz.ed as shown in Scheme 5 

10 above. 
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L Preparation of 3-methoxy-q-<4-guinolinJllbepzyl alcohol (compound·26l 

s The compound 26 was prepared by following the _synthesis procedure as described for 

compound l, but substituting 1 -naphtaldehyde for 4-quinolinecarboxaldehydc.. 

GC-MS CRt = 10.81min)266.10 (M++t, 11.8%), 265.10 (M+, 61.0). 248.0S (6.1). 232.00 

(6.2), 216~05 (4.7), 204.00 (10.5), 191.0S (2.0). 176.00 (3.8), 156.00 (13.9), 135.10 (100), 

10 129.10 (86.6). l 09.10 (68.2), 102.10 (25.5); ~ (400 MHz, C003) 3.67 (s. 3H), S.30 (brs. 

lH), 6.41 (s. IH), 6.76 (d, J=7.2 Hz, IH), 6.90 (m, 2H), 7.18(t,1=1.6 Hz, lH), 7.38 (m, 
I; 

IS 

lH). 7.56(t.1=7.6 Hz. lH). 7.62 (m. IH), 7.92(d,1=8.4 Hz. lH), 8.00 (d, J=8.4 Hz, lH), 

8.64 (dd, J=4.4, 1.2 Hz. lH); 8c-t3 (100 MHz. CDCl3) 55.1. 72.I. 113.0, 113.2. 118.5, 

119.5, 123.9. 125.7, 126.5, 129.0, 129.5. 129.7, 143.8, 147.8. 149.1. 149.9, 159.7. 
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IL Preparation or 3-!D!!fhuy-a-{4-guinoljntlllJenzyl chloride <compound 211 

The compound 27 was prepared by following the synthesis procedure as described for 

s compound 2, but substituting compound 1 for compound 26. 

10 

Used directly in the next step: OC-MS (R1 = 10.54 min) 285.10 (M++2, 11.5%), 283.10 

(M+, 33.10), 268.05 (0.2). 248.lS (100), 233. lb (37~0), 217.0S (27.2), 204.10 (45 .. S), 

178.10 (5.9), 176.10 {11.5), 151.10 (S.7), 139.05 (2.1)~ 108.60 {11.0), 102.10 {17.4). 

Example 18 l' 
Preoaration or <±)-trans-1-Q.metboxy-a-(4-quinolinyllbemll-?,5-dimetbyl-

pinerazine ·(comoound 28> 

is The compound of this Example was prepared by following the synthesis procedure as 

described for compound 3. but substituting compound 2 for compound 27. 

GC-MS (R1 =13.96 min) 362.20 (M++t, IA%). 361.20 (M+, 6.6). 306.10 (2.0), 302.15 

(18.3). 277.15 (59.6), 248.15 (100), 233.10 (15.8). 204.10 (20.9), 176.10 (3.8), 151.00 

20 (1.8), 143.15 (1.4), 113.15 (15.8); 6i-I (400 MHz. CDC13) 0.92 (d, J=6.4 Hz, 3H), l.12 (d, 

1=6.4 Hz, 3H), 1.82 (dd, J=l 1.6, 10.0 Hz, lH), 2.52 (brs, lH), 2.62 (dd, J=l 1.6, 2.8 Hz. 
lH), 2.72 (m, lH), 2.77 (m, lH), 2.88 (m, lH), 2.98 (dd, J=l 1.6, 2.0 Hz, lH), 3.72 (s, 

3H), 5.86 (s, lH), 6.69 (s, lH), 6.72 (d, J=8.0, lH), 6.78 (dd, J=8.0, 2.4 Hz, lH), 7.20 (t, 

J=8.0 Hz, lH), 7.37 (t, J=8.0 Hz, lH), 7.60 (~ J=8.0 Hz, lH), 7.65 (d, J=4.4 Hz, lH), 7.99 

is (d, 1=8.8 Hz, lH), 8.09 (d, J=8.0 Hz. lH), 8.89 (d, J=4.4 Hz, lH). 
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Example 19 and 20 

Preparation of f±l·3-CCaR•JS•).·q·«lS* ,SR•>-4-Allyl-2.S-dimetbJl· I ·pioerazjnylH­

guinolinyllanisole Ccomnouncls 22 & 30> 

The compounds of these Examples were prepared by following the synthesis procedme as 

described for Examples 2 and 3. but substituting compound 3 for compound 28. 

The first isomer, compound 29: GC-MS (R1 = 15.~ min) 401.15 (M+. 0.8%). 360.20 

10 (0.8), 303.15 (3.3), 27615 (5.7). 248.05 (15.3), 217.05 (6.3), 204.10 (10.4). 176.00 (2.2), 

153.20 (100), 126.10 (5.3), 98.10 (13.8}; Sil (400 MHz, CD03) 0.96 (d. J=6.0 Hz, 3H), 
... ~ 

1.14{d,1=6.0 Hz. 3A), 2.01 (m. lH), 2.16 (t. J=IO.O H~ IH), 2.47 (m. lH), 2.59 {d, 

J=l 1.2 Hz, lH), 2.86 (m, 2H), 2.95 (t, J=6.0 Hz. lH), 3.36 (dd, J=13.6, 4.4 Hz. IH), 3.72 

(s, 3H), 5.15 (m, 2H), 5.77 (s, lH), 5.85 (m. lH), 6.74 (m, 3H), 7.17(t.1=1.6 Hz, lH). . 

1s 7.38 (t. J=8.0 Hz. lH), 7.60 (dd, J=7.2, 0.8 Hz, lH), 7.73 (d, J=4.4 Hz. lH). 8.00 (d, J=8.4 

Hz, lH), 8.08 (d, J=8.8 Hz, lH), 8.90(d.1=3.6 Hz. IH); Bc-13 (100 MHz. CDCl3) 15.9, 

16.6, 53.8, 55.1. 55.S, 56.1~ 59.4, 63.2. 112.0, 115.7, 117.7, 120.6. 121.9. 124.4, 126.0, 

126.8. 128.6. 129.3, 130.I, 134.8, 140.3, 148.5, 148.6, 150.2.159.5. 

-1 
20 Its HCl salt: m.p. 158-166°C (AcOEt-Ether); Vmax (KBr) cm 3400, 15~6. 1263; 

Anal.Calcd.for C26"31N30 .3.0HC1.0.9H20: C, 59.24; H, 6.85; N. 7.97. Found: C, 59.31; 

H, 6.94; N, 7.80. 

The second isomer, compound 30: GC-MS <Rt= 16.19 min) 401.25 (M+, 0.5%), 386.20 

2S (0.2), 360.20 (0.7), 331.10 (0.3), 303.15 (3.3), 276.15 (4.7), 248.15 (13.7), 233.10 (5.8), 

217.05 (4.9), 204.10 (9.8), 176.10 (1.8), 153.20 (100), 126.20 (5.2}, 98.10 (13.9); Sil (400 

MH~ CDCl3); 8c-t3 (100 MHz, CD03). 

Its HQ sale m.p. 155-165°C (AcOEt-Ether). 

30 
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8cbemet 

+ ¢ 
MgBr 

soc'. 
~ 

32 Cl 

Cl 1. Allylbromide ~ 
2.HCI ... · N 

_J 

The compounds according to Examples 21-22 were synthesized as shown in Scheme 6 

above. 

E. 
L Preparation of C±l 4-C<a-Hydro1yl-+chlorolJenzvD-N,N-dietbylbenglliide 

Ccomoouncl 31) 

Cl 

Cl 

x2HCI 

u 4-Fonnyl-N,N-diethylbemamide (2.088 g, 10.1 nunol) was dissolved :in 45 ml of anhydrous 

n:IF. The solution was cooled down to -78 °C, followed by a dropwise addition of 10.1 ml 
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~' (10.1 mmol) of a 1.0 M solution of 4-Chloro-phenylmagnesium bromide in ether. The 

mixture was warmed up to room temperature within 3 hours. Then SO ml of a saturated 

Nlf4C-solution was added and the mixture was exttaaed with ethyl acetate (3x30 ml). The 

combined organic layers were washed with water (2 x 30 ml) and brine (1 x 30 ml). dried 

s (Na2S04). filtered and the solvent was removed in vacuo. The residue was 

chromatographed on silica gel eluting with methanol:dichloromcthane (1:125 - 3:125) to 

yiled the title compound as a colorless oil. 

10 
-1 ~ 

Vmax (KBr)/cm 3329. 2977, 1595, 1461. 1289. 1094, 1051, 830; u9 (400 MHz. CDCl3) 

1.09 (3H, br s), l.2t,(3H. br s), 3.22 (2H. br s). 3.33 (lH, d, J 3), 3.50 (2H, br s), 5.74 
I· 

(1 H, d. J 3). 7 .22-7 .34 (m, 8H); 

II. Preparation of(±) 4-CCa-Chlorol-4-chlorobenzvl).N.N-diethylbenzamide 

is (compound 32) 

The compound 32 was prepared by following the synthesis procedure as described for 

compound 2, but substituting compound 1 for compound 31. 

20 Used for the next.step without further purification. 

Example21 

freparation of f±l 4-Ua-Cl-pjpepzinylll+chlorobenzyll-N.N-djetbylbenmmide 

Ccomoound 33) 

The compound of this Example was prepared by following the synthesis procedure as 

described for compound 3, but substituting compound 2 for compound 32. 
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m.p. 112-113°C (from aceionitrilc). Vmax (KBr)/cm-
1

3347. 2947~ 2809, 1615, 1451. 1318. 

1284, 1094, 836; 8a(400 MHz. CDCJ3) l.10(3H~ br s), 1.21 (3H. br s), L69 (lH. br s), 

2.33 (4H. br s), 2.86-2.89 (4H, m), 3.24 (2H, br s), 3.51 (2H, br s), 4.22 (IH, s), 7.23-7.41 

s (SH, m); C22H2gN30C1 • 0.3 H20 requires: 

C: 67.52 H: 7 .37 N: 10.74 Found: C: 67.68 H: 7 .37 N: 10.73. 

Example22 

Preparation of<±> +«q-(C4-Allvtl-1-piperazinyll>-4-cblorobenull-N.N-

10 diethylbenpRljde • 2HCI (compound 34> 

l 
The compound of this Example was prepared by following the synthesis procedure as 

described for Examples 2 and 3. but substimting compound 3 for compound 33. 

-1 is m.p. 147-163°C (from ether), Vow; (KBr)/cm 3418, 2974. 2355. 1626. 1435, 1286, 1092, 

945, 812: aH (400 MHz. CDCI3) 1.06 (3H. br s), 1.19 (3H, br s). 3.0-3.7 (14H, m). 5.4-5.6 

(2H. m). 6.0-6.2 (lH, br m); 7.2-7.8 (9H, m);C25H34N30Cl3 requires: 

C: 60.18 H: 6.87 N: 8.42 Found: C: 60.48 H: 6~89 N: 8.31. 



~~-

s 

W097/23466 PCT/SE96/01'3S 

39 

Scheme! 
0 m ~~ Buli 

N ~ 

__./ ~ l ~ + ... 
·e 

~ soc2 ... ~ J _j 

OH Cl 
35 

36 

piperazine ~ ~~ ... J allylbromide _JN 

37 () () 
N N 
I 

~ H 

38 

The compounds according to Examples 23-24 were synthesized as shown in Scheme 7 

above. 

10 L Preparation of <±l +«a-ffydroxyl~l-napbtJlmethyll-N.N-diethylbenzamide 

Ccomoound 35> 

The compound 35 was prepared by following the synthesis proccdme as described for 

compound 1, but substituting 3-bromoanisole for 2-bromoanisole, and 1-naphtaldehyde for 

is N,N-die~yl-4-carboxybenzamide .. 
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-1 
Vmax (KBr)/cm 3302, 2976, 1607. 1430. 1290. 1098, 813; Sa (400 MHz. CDC13) 1.09 

(3H. br s). l.22 (3H. br s), 2.60 (IH. d. J 3). 3.24 (2H, br s}, 3.52 (2H, br s), 6.00 (lH. d. J 

3), 7.30-7.50 (7H, m), 7.76-7.88 (4H. m); 

IL rrenaration of C±l 4-(Cq-Chlorol-2-naphtyl-metbyll-N.N-diethylbenr.amjde 

Ccomp00nd 3fil 

The compound 36 was prepared by following the synthesis procedure as described for 

10 compound 2. but substituting compound 1 for compound 35 . 

. :~ 
I· 

Used for the next step without further purification. 

Example23 

is Preparation of C±l 4-«q-Cl-PiperazinylU-2-napbtylmethvD-N.N-diethylbenDrnide 

(compound 37l 

20 

The compound of this Example was prepared by following the synthesis procedure as 

described for Example 1, but substituting compound 2 for compound 36. 

. -1 . 
m.p. 106-108°C (from acetoniuile), Vmax (KBr}/cm 3324, 3052. 2964, 2810, 2774, 

1613. 1465. 1287, 1130. 1098; ~ (400 MHz. CD03) 1.07 (3H, br s), 1.19 (3H, br s}. 1.89 

(lH, br s), 2.40 (4H, br s), 2.89-2.92 (41t m), 3.21 (2H, br s), 3.50 (2H, br s), 4.41 (lH, s), 

7.24-7.84 (llH, 3m); C2@i31N30 • 0.9 H20requircs: 

2S C: 74.75 H: 7.91N:10.06 Found: C: 74.68 H: 7.56 N: 10.38. 
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~.. Example 24 

Preparation of C±l 4-CCq:{(4·AllJl):l·piperazinylll-2-naphtJlmetl!yll-N.N­

diethylbenzamide (compound 31> 

s The compound of this Example was prepared by following the synthesis procedure as 

described for Examples 2 and 3, but substituting compound 3 for compound 37. 

Vmax (KBr)/cm·l 3053, 2968, 2805, 1629, 1426, 1288, 1141, 1095, 921, 817; Se (400 

MHz. CDCl)) 1.06 (3H, br s). 1.19 (3H, br s), 2.49 {6H, br s). 3.00 (2H, m), 3.20 (2H, br 

to s), 3.49 (2H. br s). 4.41 (lH, s}, 5.08-5.22 {2H, m}. 5.78-5.92 (lH, m). 7.26-7.84 {1 IH, 

m); C25H34N3003 • .0.6 H20 requires: 
j": 

C: 76.99 H: 8.07 N: 9.29 Found: C: 77.06 H: 8.09 N: 9.32.%. 
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The compounds according to Examples 25-26 were synthesized as shown in Scheme 8 

above. 



W097/23466 PCT/SE96/01'35 

43 

,. IL 

L 'Preoaration of C±> 4-CCcx-ffydrox!H=xylyll-N.N-diethyllJepzamide. 

!compound 39) 

s The compound 39 was prepared by following the synthesis procedure as described for 

compound 31, but substituting 4-chloropbenylmagnesiumbromide for 4-

toluylmagnesiumbromide. 

-1 L. Vmax (K.Br)/cm 3364, 2970, 1602, 1455, 1381, 1291, 1101, 1054, 802; un (400 MHz, 

10 CDCJ3) 1.09 (3H. br s), 1.22 (3H, br s), 2.33 (3H, s), 2.55 (lH,-br s), 3.24 (2H, br s), 3.52 

(2H. br s), 5.78 (lit,;. J 3), 7.11-7.41 (SH, m); 

JL Preparation of(+) 4-<Ca-Cbloro)-4-xvlyll-N.N-diethylbenpmide (comoound 40l 

is The compound 40 was prepared by following the synthesis procedure as described for 

compound 2. 

Used for the next step without funher purification. 

20 Example 25 

Preparation of(+) 4-((q.CJ-Piperazinylll±xylyll-N.N-dietbylbenlJlmide CcompOund 

m 

The compound of this Example was prepared by following the synthesis procedure as 

2S described for compound 3. 
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m.p. 129-132°C (from acetonitrue), Vmax (KBr)/cm ~t 3320, 2957, 281 l, 1610, 1437. 1285, 

1128. 1010, 838; 89 (400 MHz. CDC13) LIO (3H, br s), 1.20 (3H. br s), 1.83 (1H9 br s), 

2.30 (3H. s). 2.34 (4H. br s), 2.86-2.89 (4H, m). 3.24 (2H, br s), 3.51 (2H, br s), 4.20 (lH, 

s s), 7.06-7.46 (8H, 3m);C23H31N30requires: 

C: 75.58 H: 8.55 N: 1 LSO Found: C: 7S.30 H: 8.54 N: 11.56. 

Example26 

Preparation of(±) +«u-H+Allyll· l·pioerginyll):4·xylyll-N.N-dietbyl1Jengmide • 

10 2HCI CcOmoound 42> 
.;:it 
I' 

The compound of this Example was prepared by following the synthesis procedure as 

described for Examples 2 and 3. 

1s m.p. >160°Cdec. (from ether); Vmax (KBr}/cm-1
3437, 2973, 2402, 1625, 1433, 1289, 

1097, 944, 809; SH (400 MHz. CDCl3, free base) I.IO (3H, br s), 1.20 (3H. br s), 2.29 

(3H. s), 2.35-2.60 (6H, m), 3.03 (2H, m), 3.24 (2H, br s). 3.52 (2H. br s), 4.22 (IH, s). 

5.12-5.23 (2H, m), 5.81-5.93 (IH. m), 7.05-7.45 (8H, 3m); 



s 

W097/23466 

1. Piperazine 
2.HCI 1 ... 

OH 
43 

45 

4S 

Scheme' 

+ 

SOCl2 ~ __ ,.._~ -N 
__/ 

CH3 

() 
N 
I 
H 

x2HCI 

PCT/SE96J01'3S 

Cl 

44 

The compounds according to Examples 27 were synthesized as shown in Scheme 9 above. 

L 
10 L Preoaration of C±l 4-«u-Hydro1v>-3-1ylyll-N,N-diethylbenpmide <comlJOUnd 431 

JS 

The compound 43 was prepared by following the synthesis procedure as described for 

compound 31, but substituting 4-chlorophenylmagnesiumbromide for 

m-toluylmagnesiumbromide. 
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Vmax (KBr)/cm-l 3406, 297~ 1613, 1429, 1360, 1287~ 1097, 1053, 789; ~ (400 MHz, · 

CDCl3) 1.10 (3H, br s), 1.22 (3H, br s). 2.34 (3H, s), 2.SS (lH, d, J 3.5), 3.25 (2H, br s). 

3.52 (2H, br s), 5.80 (lH, d. J 3), 7.12-7.42 (8H, m); 

IL Preuration of<±> 4-CCa-Chlon>)-3-uhl):N,N-dietbyll>enzamide <compound 44l 

t 

The compound 44 was prepared by following the synthesis procedure as described for 

compound2. 

Used for the next step fithout further purification. 

Example27 

Preparation of(±) 4-Ua-U-Piperazinylll-4-xylyll-N.N-diethylbenumide • 2HCI 

15 (compound 45) 

The compound of this Example was prepared by following the synthesis procedure as 

described for compound 3. 

. -1 . 
20 . m.p. >130°C dee. (from ether), Vmax (Kbr)/cm 2971, 2805, 2715, 1624, 1434, 1289, 

1096, 783; ~ (400 MHz, CDC13, free base) 1.10 (3H, br s), 1.20 (3H, br s), 2.31 (3H, s), 

2.35-2.45 (SH, m), 2.89-2.92 (4H, m), 3.25 (2H, br s), 3.51 (2H, br s), 4.19 (lH, s), 6.98-

7 .46 (SH, 4m); 
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The compounds according to Example 28 were synthesized as shown·in Scheme 10 above. 

l Preparation of C±l 4-CCa-Hydroxyl-cyclohexylmetbyll-N.N-diethtlbenpmide 

10 <compound 46> 

The compound 46 was prepared by ·following the synthesis procedure as described for 

compound 31. 
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Sil (400 MHz, CDC3) 0.85-2.0 (18H, m), 3.26 (2H, br s), 3.53 (2H, br s), 4.35-4.43 (lH, 

m), 7.28-7.36 (4H, m); 

s IL Preparation of <±l f-CCU..Cblorol-cyclobe1ylmetbvll-N.N-diethylbenpmide 

(compound 4D 

•. ~ . . 
The compound 47 was prepared by following the synthesis procedure as described for 

compound 2. 

10 . 
Used for the next step Jithout further purification. 

Example28 

Preparation of C±) 4-Ha-Cl -Piperazinylll-cyclohexylmethyll-N,,~-diethvlbenpmide 

lS (compound 48) 

The compound of this Example was prepared by following the synthesis procedure as 

described for compound 3. 

20 m.p. l 13-116°C (from acetonitrile), Vmax (KBr)/cm·l 3330, 2936, 2845, 1623, 1431, 1286, 

1096, 823; 8J.r (400 ?dHz. CDC3) 0.64-2.02 (18H, m), 2.18-2.40 (4H, m). 2.75-2.87 (4H, 

m), 3.06 (lH, d, J 8.8), 3.27 (2H, br s), 3.52 (2H, br s), 7.11 (2H, d, J 8.4), 7.29 (2H, d, J 

8.4); 
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The compounds according to Examples 29 were synthesized as shown in Scheme 11 above. 

1 Preparation of C±l 4-«cx-Hydroxy)-3,4-dimetbylbenzyll-N.N-diethylbenpmide 

10 (comoound 49) 

The compound 49 was prepared by following the synthesis procedure as described for 

compound 1. 
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so 

"t· BR (400 MHz, CDCl3) 1.09 (3H, br s), 2.23 (6H, s), 2.85 (lH, d, J 3), 3.24 (2H, br s), 3.Sl 

(2H, br s}, 5.73 (lH, d, J 2), 7.03-7.12 (m, 3H), 7.26-7.39 (m, 4H); 

.U.. Preparation of C±l 4-C<a=Cbloro).3..4-dimethylbenzvD-N,N-dietbtlbengmidc 

s (compound 5Ql 

The compound 50 was prepared by following the synthesis procedure as described for 

compound2. 

10 Used for the next step without further purification. 

JS 

Example29 

PRoaration or (±l 4-Ha-<1-Jtjperazinylll-3,4-djmethVllJenzyll-N.N-dietbylbenmmjde 

(Compound Sil 

The compound of this Example was prepared.by following the synthesis procedure as 

described for compound 3. 

Vmax (K.Br)/cm-l 3304, 2939, 2810. 1626, 1429, 1286, 1096, 846; 8H (400 MHz, C003) 

10 1.11 (3H, br s). 1.20 (3H, br s), 1.87 (lH, br s), 2.20 (3H, s), 2.22 (3H, s), 2.34 (4H, br s), 

2.86-2.89 (4H, m), 3.25 (2H, br s), 3.51 (2H, br s), 4.15 (lH, s), 7.02-7.15 (3H, m), 7.26-

7.30 (2H, m), 7 .42-7 .46 (2H, m); 
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The compounds according to Examples 30 were synthesized as shown in Scheme 12 above. 

L. 
L Preparation of C±l 4•CCa-Hydrgxyl-1-naphtJ1methyll-N.N-diethylbenpmide. 

10 (comoound S2l 

The compound 52 was prepared by following the synthesis procedure as described for 

compound 1. 
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aH (400 MHz. CDC13) 1.06 (3H. br s). 1.20 (3H, br s). 3.01 (IH. d, J 4), 3.21 (2H, br s), 

3.49 {2H, hrs), 6.47 (lH, d. 1 4), 7.24-7.48 (7H, m). 7.55-7.58 (IH, m), 7~78-7.87 (2H, 

m), 7.98-8~01 (lff. m); 

IL Prenaration of C±l 4-CCa:Cbloro)-1-naphtylmetbyll-N,N-djethylbenr.amide 

(comoound S3) 

The compound 53 was prepared by following the synthesis procedure as described for 

10 compound 2. 

j: 
Used for the next step without further purification. 

Example30 

1s Preparation of C+l 4-Ua-n-Pioerazinylll-t-naphtylmethyll-N.N-diethvlbengmide 

<compound S4l 

20 

The compound of this Example was prepared by following the synthesis procedure as 

described for compound 3. 

Vmax (KBr)lcm-1 
3307. 3050, 2966, 2814, 162S, _1431, 1287. 1098, 843, 797; ~ (400 

MHz. CDa3) 1.04 (3H, br s), 1.17 (3H. br s), 2. 14 (lH, br s), 2.40 (2H, br s), 2.46 {2H, br 

s), 2.83-2.95 (4H, m), 3.17 (2H, br s). 3.48 (2H, br s), S.05 (lH, s), 7.22-7.28 (2H, m), 

7.40-7.54 (SH, m), 7.70-7.94 (3H, m), 8.40-8.43 (lH, m); 
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~' Pjperazine ring moclifications;·General Exoerimen&al and Epmples 

The compounds according to Examples 31-42 were synthesized as shown in Scheme 13 

below. 

s M. 
I. Preparation of 2-Dimethyl-S-me\hyl-pioerazine-3.5-dione Ccomoound ~· 

N-t-Butoxycarbonyl-2-aminoisobutyric acid (5.0g, 2Smmol) and D.L-alanine methylesacr 

hydrochloride (3.Sg. 25mmol) was dissolved in dry dichloromethane (50mL) and cooled to 

10 0°C. Triethylamine (3.5mL. 25mmol) and then l-(3-dimethylaminopropyl)-3-ethyl­

carbodiimide hydroc~oride (4.8g. 25mmol) was added and the mixture was stirred at 0°C , . . 

until lumps dissolved. The reaction mixture was then left in the freezer 4d at -20°C. 'The 

organic solution was washed with water, IM citric acid (aq.), water. dried (Na2S04) and 

evaporated in vacuo to give 6.0g (83%) of coupling product. Most of the coupling product 

1s (5g) was dissolved in formic acid (50mL) and stirred 12h at 25°C. The acid was removed 

in vacuo and the residue dissolved in 2-butanol and heated at reflux for 4h. The solution 

was.cooled to 0°C and the crystals filtered off and dried in vacuo at ioocc. Yield 2.6g of 

pure compound 55 (82%) which could be recrystallized from methanol. mp: >300°C. IR 

(Kbr) (cm-I): 3000 (br), 1680 (s) (C=O ). 
1
H NMR (020): 8 = 4. 15 (s. 2H, NH), 4.21 {q, 

20 IH, CHMe), l.50-1.42 (m, 9H, 3Me). C7H12N202 requires C: ~3.83. H: 7.74, N: 17.94. 

Found C: 53.89, H: 7.90, N: 17.79. 

IL Preoaration of 2-Dimetbyl-5-methyl-piperazine djbydrocblorjde <c:omnound 56) 

zs Compound 55 (2.2g, l4mmol) was dissolved on dry TIIF (120mL). Lithium almninum 

hydride (42mL, IM in 1HF) was added in small portions. When addition complek; the 

solution was heated at reflux over nighL The solution was allowed to cool,· then excess 

hydride was destroyed by dropwise addition of water (l.6mL), NaOH {l.6mL, 15'1> 

solution) and water (4.8mL). The granular precipitate was filtered off and solvent. 

30 evaporated in vacuo. The residue was dissolved in dichlorornethane, chied <K2COJ) and 
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evaporalion of solvent in vacuo gave l.Sg (84% ). Treatment with excess HO 'in ether gave 

the dihydrochloride compound 56 which could be recrystallized from metbanol/ethCr mp: 

>300°C. IR (cm-1) .KBr: 2760, 1570 (R2NH2+). MS (amine):128, 113, 84, 71, 58~ 1H 

NMR ( [)io+DSS): 6 = 2. 70-2.50 (m. SH, CH2-N. CH-N), 1.14 (s, 3H, 1 Me), 1.00-0.94 

s (s+d, 68, 2 Me). C7H16N2x2HO requires C: 41.80, H: 9.02, N: 13.93. Found C:42.03, 

H:9.24, N: 14.00. 

Examp)c31 

Prepantion of 4-<4-<2-Djmethyl-5-methyl-pjBnp:inyll-3-methoxybenzyll-N.N-

10 diethylbenr.amide dihdrpehlorjde (mmpwnd S7l 

... 
I 

4-(Chloro-(3-mcthoxyphenyl)methyl)-N.N-dietbylbenz8midc (0.61 g. 2.0inrilol) and 

compound 56 (0.SOg. 3.9mrnol) was dissolved in dry acetonitrile (SmL). PotasSium '" 

carbonate (0.26g, 2.0mmol) was added and the mixture heated at reflux for 2d. The solvent 

is was removed in vacuo and the residue purified 'by flash chromatography on silic'a~ 

(CH20.?fMeOH/NH3(aq.)), 98:1:lto 95:5:1 to yield 0.65g (79%). Treatment 't\;ith excess 

·of HCI in ether, filtering and drying crystals iii i·acuo over KOH gave the dihydrochloride 

crimpound 57, mp: 134-36°C. IR (HO salt, KBr) (cm-1): 3400 (br. OH), 2900 (br. 

R2NH2+). 1600 (s. C=O or R2NH2+). 1283, 1038 (C-0). MS (amine) 3 peaks: 423, 353, 

20 
1 . ' . . ~ 

325, 296. 127. H NMR: (amine, CDC3): 5 = 7.40-6.60 (m, SH, Ar·H), 5.26, 5.25; 4.61 

(3s, lH. CHAr2}. 3.70 (s, 3H, MeO), 3.4, 3.2 (2 br. s; 4H, MeCH2), 3.1-2.0 (~SH, 

piperazine-H), 1.3-0.9 (m. 15H. SMe). C26H37N3Qi x2HC1 requires C: 62.89, H: 7.92, N: 

8.46. Found C: 63.41. H: 8.38. N: 8.56. 

2s Example 32 

Preparation o( 4-C4-Cl~Allyl-2~dimet1Jyl~5-medayl~pioerpnnyll-3-melboxybellztll­

N.N-dietllylbenPmide dihvdrochloride (comn0und SI> 

Compound 57 (0.39g.0_.92mmot) was diSsolved in dry acctonitrile (SmL). Potassium 

30 carbonate (0.13g, 0.92mmol) and allyl bromide (90µL, 1.02mmol) was added. After 3h at 
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~- 25°C the solvent was evaporated and the residue purified by flash chromatogrJphy on silica 

(CH20:z!MeOH), 98:2 to 95:5 to give a total of0.39g (92,.). Treaunent with excess of 

HCI in ether, filtering and drying crystals in vacuo over KOH gave the dihydrochloridc, 

compound 58., mp: IOS-21°C. IR (HQ salt, Kbr) (cm-1): 3400 (br, OH), 2SOO(br, 

s R2NH2+ ), 16200 (s) (C=O or R2NHz+ ), 1285, 1043 (C-0). 
1
H NMR: (amine, CDC3): 8 = 

7.50-6.60 (m, 8H, Ar-H), 5.70 (m, lH. allyl-H). S.00 (m, 28, allyl-H), 4.70 (s, lH, 

CHAri), 3.70 (s.. 3H, MeO), 3.5 +3.3 (2 br. s, 4H, MeCHi), 3.0-1.9 (m, 7H, piperazine-H), 

1.2-0.8 (m, 15H. SMe). C29ltuN3Qi x2HO requires C: 64.91, H: 8.08, N: 7.83. Found C: 

65.70, H: 8.60, N: 8.29. 

JO 

is . 

.L Preparation of 4-Allyl-2-dimetbyl-S-methyl-piperazine Ccomoound 59l 

is Compound 56 (0.14g,0.9 lmmol) was dissolved in acetonittile and allyl bromide (80µL, 

0.91 mmol) was added at 0°C. After I h another portion of ally I bromide was added. After 2h 

the solvent was evaporated and the residue purified by flash chromatography on silica 

(CH20:z!MeOH), 95:5 to 80:20 to give the monoallyl compound 59, I 16mg (69%). 

20 Example 33 

Preparation of 4-CJ-f 4-Allyl-2-dimethvl-5-metbyl-pipeppnyll-3-metho1y1Penzyll­

N.N-diethylbenpmide dihydmchloride Ccomoound 60) 

The compound of this Example was prepared by following the synthesis procedure as 

2S described for Example 3. 

Mp: 125-30°C. IR (2HC1, KBr) (cm-1): 3430(br), 2978, 2480(br.), 1607, 1436, 1285. 
• 1 . 

MS(free amme):366, 296, 167. H NMR: (DiO +DSS): B = 7.60-6.90 (m, 9H, Ar-H), 6.0-

5.5 (m, 4H, allyl-H + Ar2CH)1 3.80 (2s, 3H, MeO), 4.0-3.7 (m, l lH, allyl-H , piperazinc-H, 
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~-- ~CH2). 1.3-1.0 (m. lSH, piperazine-Me, amid~Me). Anal. calc. for C29RaiN3<>? x 

2HC1x2.9 H20: C:S9.1S, H:8.35, N:7.14. Found: C: 59.0S, H:8.00,N: 7.22. 

Example34 

s Prenanjtion of ~Cl .. CJ.djnjtbyl-5·metbtl•Diperazjnyll·3·1netlaoJybenzyll-N,N· · 

djet•tlbem.amlde djhydnpchloride (compound 61l 

56 (42mg,0.33mmol) and potassium carbonate)(46mg, 0.33mmol) was dissolved in water 

(2mL) and di-t-butyl dicarbonate (79mg, 0.36mmol) was added. After stirring lb the 

10 solvent was evaporated in vacuo and the residue purified by chromatography on silica 

(CH202fMeOH). 90: 10 to give 43 mg of the mono-N-Boc protected 55 which was 
. I· 

dissolved in dry acetonitrile together with potassium carbonate (26mg. 0.19mmol) and 4-

(Chloro-(3-inethoxyphenyl)~yl)~N.N-dicthylbenz.amide (63mg, 0.19nunol). After 

heating 4 days at reflux, the solvent was removed in vacuo and residue purified by 

1s chromatography on silica (CH202fMe0H). 100:0, 95:5. Treatment with formic:acid (SmL) 

for 3h, evaporation of solvent in vacuo and extraction of the residue \\ith CH202/1M 

NaOH. drying of the organic phase (K2C03) and evaporation of solvent in \0acuo gave 

27mg (33%) of the free amine. Treatment with excess HCl in ether gave the dihydrochloride 

which was dissolved in water and freezedried., mp:l45.;.50°C. IR (2HC1, KBr) (cm-1): 

20 3500-3400(br), 1601, 1442, 1285. MS(free amine): 423, 296, 325, 127. 
1
H NMR: (CD03): 

~ = 7 .4-6.6 (m, 8H, Ar-H), 5.39; 5.36 (2s, lH, Ar20I), 3.75 (s. 3H. MeO), 3.5. 3.25 (2 hr. 

s, 4H, amide-Me). 2.80, 2.SO~ 2.05 (3m, SH; piperazine-H), 1.5 (br~s, lH, N~H),l.25-1.0 

(br. m, 6 H, amide-Me), 1.15 (s, 3H, Me), 0.90 (d, 3H, Me), 0.85 (s, 3H. Me). Cale. for 

C2@"137N3Qi x2Ha x 7.4 H20: C:49.58~ H:8.61, N:6.67. Found: C: 49.61, H:7.73, N: 

2S 6.56. 
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Jl. 
L Prenaration or 4-(Pbmyl-bydroxymetllyl)-N.N-djeJhJllPenamide Ccqmnovnd 62) 

The compound 62 was prepared by following the synthesis procedure as described for 

s compound 1. 

1 . 
MS: 282, 211, 165, 105. H NMR: (CD03): 8 = 7.38-7.20 (m, 9H), 5.80 (d, J=3.5Hz. 1 

H), 3.5, 3.2 (2br.s, 4H), 1.2, 1.05 (2br. s, 6H). 

10 IL Pn;oaration of 4-CChloro-phenyl-methyll-N.N-diethylbengmide (compound 63) 
~. ". ,. . . 

/": 
The compound 63 was prepared by following the synthesis procedure as described for 

compound2. 

is GC-MS (2 peaks):296. 225. 165, 12L and 300, 266, 229, 195, 165. 
1
H NMR: (CDCl3): S 

= 7.45-7.20 (m. 9H). 6.09 (s. lH), 3.4 (br. m, 4H), 1.1 (br. m, 6H). 

Example35 

Preoaration or 4-C<J-piperazjnyll-benzyll- N.N-diethylben7.1mide dihvdrochloride 

20 Ccomoound 64) · 

The compound of this Example was prepared by following the synthesis procedure as 

described for compound 3. 
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Mp: 157-69°C. IR (amine, CDCl3 in KBrccll) (cm-1): 3690. 3630, 1613, 1435, 1265. MS 

(free amine): 351, 306, 295, 266, 194, 165. 
1
H NMR: (free amine, CDC3): 8= 7.46-7.16 

(m. 9H, Ar-H), 4.24 (s, lH, CffArV, 3.5 + 3.2 (2 br~ s. 4H~ MeCH2), 2.89 (m, 4H, 

s piperazine-H), 2.36 (br. s, 4H, piperazinc-H), 1.94 (br s, IH. NH), 1.2 +1.1 (2 br. s, 6H, 

2Me). Anal. calc. for C22H29N30 x 2HQ xl.90 H20. C: 57.61, H: 7.65, N: 9.16. Found 

C: 57.59, H: 7.66. N: 8.92. 

Example36· 
. .· ' . 

10 ·Preoaration ·or 4-«4-Allyl-l~oioerazjnyll-benzyll-N,N-diethylbenpnide 

IS 

dihvdrochloride <gm\Pound §Sl 

The compound of this Example was prepared by following the synthesis pr6cCclure as 

described for Examples 2 and 3. 

Mp: 175-205°C. IR (amine. CDC13 in KBrcell) 1cm-l): 3689. 1613. 1455, 1434, 1290. 

1143. MS (free amine): 391. 165, 125. 
1H NMR: (free amine. CDCl3): ~ = 7.42-7.12 (m. 

9H. Ar-H). 5.81 {m, IH, allyJ-H), 5.10 (m. 2H. allyl-H). 4.23 (s. IH. CHAr2). ·3.5 + 3.2 (2 

br. s. 4H, MeCH2). 3.00 (m. 2H, allyl-H). 2.6-:?.4 {br. s, 8H, piperazine-H), 1.1 (2 br. s. 

:zo · 6H, 2Me). Anal. calc. for C25H35N30 x2HC xl.O H20, C: 62.23, H: 7.73, N: 8.71. Found 

C: 62.22, H: 7 .49, N: 8.42. 

E 
L Preparation ofl-Hydro1ymet11yl-5-methvl-pinerazine-3,S.dione Ccomoouod 6§) 

(D.L)-N-t-Butoxycarbonyl-alanine (S.Og9 26mmol) was dissolved in methylene chloride 

(50mL) with triethyl amine {8.lmL), dried with 4A molecular sieves and transfered to dry 

flask under nitrogen. i-Butyl chloroformate (~.8mL, 29nunol) was added at-10°C. The 

Solution was stirred 15min. then D.L-serine medlylest.er hydrochloride (4.lg9 26rrunol) was 

30 added and the solution was allowed to reach 25°C and strirred 12h. Washing the solution 



W097/23466 PCTISE96/0163S 

59 

~-. with brine, drying (MgS04) and evaporating solvent in vacuo gave a solid which was 

treated with formic:: acid for lb. The acid was removed in vacuo and the residue dissolved in 

anhydrous 2-butanol (SmL) and heated at reflux 2 days. The solvent was removed and the 

residue crystallized when treated with acetone to give lg of compound 66 (24%). 

5 

JL Preparation of 2-Hydro1vmet~Jl-S-metbyl-piperazjne <compound 67) 

The compound 67 was prepared by following the synthesis procedure as described for 

10 compound 55. 

. .. 
I 

D: Preoaration of 2-<t-Butyldiphenylsilyloxy>methyl-5-methvl-oiperazine 

(compound 68) 

is Compound 67 (0.4lg, 3.Jmmol) was dissolved in dry DMF (5mL). Chloro-t­

butyldiphenylsilane (0.9Sg, 3.4mmol) and immidazole (0.47g, 6.9mmol) was added and 

stirring was continued l 2h. The product was extracted by adding ethyl acetate, brine and 

1 M Na OH and shaking. The organic phase was dried and evaporated in vacuo. 

Chromatography of the residue on silica (CH201fMeOH, 100:0, 95:5, 90:10 and 80:20) 

20 gave 0.39g (34%) pure compound 68. 

25 

Example37 

Preparation of 4-(4-(2-Hydroxymethvl-5-methyllpiperazinyl-benzyll-N,N-diethvl· 

benpmide dibydrocbloride (compound 69) 

·The compound of this Example was prcpmed by following the synthesis procedure as 

described for compound 3. 

Mp:14S-S0°C. IR (2HC ,KBr) (cm-1): 3300(br), 2700(br), 161~ 1446, 1382, 1296, 1080. 

30 MS(free amine):381. 218. 181, 91. 
1
H NMR: {free amine. CDC13): l) = 7.44-7.18 (m. 9H, 
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,, Ar-H). S.17, S.14 (2s, lH.ArCH2). 3.75-2.60 (m. 12H. pipcrazine-H, amide-CH2). 2.02 (m, 

IH, piperazine-H), 1.30-1.05 (m, 9H, piperazine-Me +amide-Me). Anal. calc. for 

C24H33N3Qi x2HO x 1.8 H20: C: 51.SS, H: 7.77, N: 8.39. Found: C: 51.0S, H: 7.67, N: 

8.19. 

s 

Example38 

Preparation or 4.;;u4-t2-HydrQIDlletbvt-S•meth!llpjoerapnyl).3-methoxvbel!1vll-N.N-
~ 

diethyllpenRmjde dihydrocblorjde <comnound 70> · 

10 The conwound of this Example was prepared by following the synthesis procedure as 

described for compou;' 3. 

Mp:l85-90°C. IR (2HC1, KBr) (cm-1): 3500-2500(br), _1596. 1440, 1045. 
1
HNMR: (free 

amine, CDC13): 5= 7.40-6.60 (m, SH, Ar-H), 5.05, 5.10 (2s, IH. Ar2CH), 3.70 (s. 3H, 

is MeO), 3.8-2.5 (m, 12H, piperazine, amide CH2) 1.2-1.0 (br. s, 9H, amide-Me, piperazine­

Me). 

Example39 

Preparation of 4-H4-C1-Allyl-2-hvdroxymethvl-5-metbyl>Piperjlzjnyl>·3· 

20 rnethoxybenzyll-N.N-diethylbenzamide dihvdrochloride <compolind 7U 

The compound of this Example was prepared by following the synthesis procedure as 

described for Examples 2 8nd 3. 

:zs Mp: 125-30°C. IR (2HCI, KBr) (cm-1): 3400(br), 1603, 1445, 1285. MS(free amine): two 

peaks: 310, 239, 135 and 312~ 241, 13S. 1HNMR: (free amine, CD03): &=7.50-6.70 (m, 

8H, Ar-H), 5.80, 5.20, 5.00 (3m, 3H, allyl-H), 4.0-2.3 (m, 14H, piperazine-H,allyl-H, 

amide-CH2) 3.80 (s, 3H, MeO), 1.2 (br. s, 6H, amide-Me). Anal.calc. for C25H35N30] 

x2HC1 x3.7 HiQ: C:SS.57, H:8.06, N:6.94. Found: C: SS.53, H:7.82, N: 7.16. 

30 
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":· 0. 
L Preoarati0,n of Methyl l·<hydro1y-C2-naphtyllmetbyllphenyl ether <c.:ompound 

m 

s The compound 72 was prepared by following the synthesis procedure as described for 

compound 1. 

10 

lS 

20 

25 

1 MS: 264. 155, 135, 128, 109. 101. H NMR.: (CDQ3):· ~ = 7.90-6.78 (m. llH. Ar-H), 5.98 

(d, J = 3.5Hz, IH. Ar2H), 3.78 (s, 3H, MeO), 2.32 (d. J = 3.SHz, lH, OH). 

IL Preoaratjon of Methyl 3-(chloro-(2-paphtyllmetbyllphenyl ether (gpmnound 73) 
1t 

The compound 73 was prepared by following the synthesis procedure as described for 

compound 2. 

1 GC-MS (2 peaks): 278. 247. 215, 171. 155. 135 and 282. 248, 247. 231. 215. H NMR: 

(CDC13): 8 = 7.86-6.81 (m, l lH, Ar-H). 6.25 (s. lH. Ar2H), 3.76 (s. 3H, MeO). 

ID. Prevaratjon of 4--Allyl-2-methylpiperazjne (compound 74) 

2-Methylpiperazine (0.4g, 4mmol) was dissolved in acctonitrile (SmL) and allyl bromide 

(86µL, lmmol) was added at 0°C. Stirring was continued at 0°C for lb , then at 25°C for 

6b. Evaporation of solvent in vacuo and chromatography on silica (CH202fMeOH, 80:20) 

gave 80mg (57%) pure compound 74. 
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Example40 

Prepaqtjon of Methfl 3-(C 2-napbtyl).C3-inetbyJ-piperar.inJllmetbyllpbenyl ether 

dihydrochloride (compound 75) 

s The compound of this Example was ptepared by follo\Yirig ,the synthesis procr.clmc as 

described for compound 3. 

' .. 
Mp: 170-74°C. IR (KBr) (em-1): 3461, 2458, 1600. 1439, 1263, 1043. MS (amine): 386, 

247, 215, 139, 112. 
1
H NMR: (amine, CD03): 5= 7.8~6.66 (m, l lH, Ar-H), 4.33 ( s, lH, 

10 CHAr2). 3.74, 3.73 (2s. 3H, MeO), 3.00-2.70 (m, 6H. piperazine-H). 1.95, 1.65 (2m, 2H. 

piperazinc-H), 0.98:0:9}' (2d, J = 6.4 Hz. 38, piperazine-Me). Anal. calc. for C:nff2~20 

x2HO xl.8 H20. C: 61.14, H: 7.05, N: 6.20. Found, C: 61.05, H: 6.48, N: 6.07. 

Example41 

is Preoacation of Methyl 3-C<2-naphtyll-C4-allyl-2-metbyl-pioerazjnvllmethyllphenyl 

ether dihydrochloride (compound 76) 

20 

The compound of this Example was prepared by following the synthesis procedure as 

described for Example 3. 

Mp: 173-82°C. IR. (KBr) (cm-1): 3430, 2500, 2355, 1601, 1436, 1265, 1047. MS (amine): 
. 1 . . . .. 

386, 274, 247, 215, 139, 125. H NMR: (anline, CDCl3): ~ = 7.86-6.66 (m, UH. Ar-H), 

5.82 (m, IH, allyl-H), 5.12 (m. 2H. allyl-H), 4.95 (br. s. lH. CHAr2). 3.76, 3.7S (2s, 3H. 

MeO), 3.04-2.32 (m, 9H, piperazine-H), 1.15-1.11(2d,3H, Me). Anal. calc. for 

zs C26ff 32N20 x2HC1 x0.4 H20. C: 66.92, H: 7 .08, N: 6.00. Found C: 67 .03, H: 7 .09, N: 

5.88. 
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,, ·Example 42 

Prepacatjon of 4-CC 4-Ac;etyl-J-oiperazjnyD-lpenzyll- N,N-diethyllJenzamjde 

hydrochloride (compound 77> 

s The free amine of compound 64 (100 mg, 0.28 nunol) was dissolved in methylene chloride 

(5 ml}, cooled to 0°C. Triethyl amine (43 pl, 0.31 mmol) was added and then acetyl 

chloride (22 µ1. 0.31 mmol) was added dropwise. After 10 min, the solution was washed 

with potassium carbonate ( 10 % ), dried (K2C03) and evaporated in vacuo. The residue was 

purified by chromatography on silica (CH20i/MeOH/NH3, 95:5:0.5) to give 116 mg of 

10 compound 77 (- 100 % ). 

l 
Mp: 140-50°C. IR (K.Br) (cm-1): 3480(br), 2987, 2500(br), 1623, 1429, 1285,1245. MS 

(free amine): 393. 267, 165, 127. 1H NMR: (free amine. CDCl3): B = 7.46-7.18 (m, 9H, Ar­

H), 4.25 (s, lH, CHAr2), 3.70- 3.15 (m, 8H, amide-CH2. piperazine-H), 2.36 (m, 4H, 

u piperazine-H), 2.05 (s, 3H, MeCO), 1.15 (br. m, 6H. amide-Me). Anal. calc. for 

C24H31N302 xlHCl x0.80 H20, C: 64.87. H: 7.62. S: 9.46. 'Found C: 65.0J. H:7.76, N: 

9.42. 
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DiethyllppDJide replacements etc. 

The compounds according to Examples 43-48 were prepared as shown in Scheme 14 

below. 

a,.... 
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L 

L Prcmration of 4-«+t-ButuyqrbonJl-1-piperazinyll-IJenzvll-benmic acid 

Ccomooynd 78) 

Compound 64 (6.0g, 17mmol) was dissolved in 6N hydrochloric acid and heated at 120°C 

for 3 days. The solution was then neutralized with aquous NaOH (-12g). The solution was 

concentrated tc> lOOmL, mixed with TIIF (100mL) and di-t-butyl dicarbonatc (3.7g, 
~ 

l 7nunol) added dissolved in THF (50rnL). After stirring lh at 25°C, the aquous phase was 

acidified with IM citric acid and extracted two times with ethyl acetate. The organic phase 

10 was dried (K2C03) and evaporated, and the residue purified by chromatography on silica 

(EtOAc/ heptane/ AcQA, 10:90:0 to 66:33:1) to give a total of.3.85g (57%>°of 

compound 78. 

Example43 

is Preparation of 4-Ht-pioerazinvll-benzyll-benzoic acid dihydrochloride Ccomooynd 

121 

Compound 78 {150mg, 0.38mmol) was treated with excess HCI in acetic acid lb. Acid · 

removed in vacuo and residue dissolved in methanol and precipitated by addition of ether. 

20 The precipitate was dried in vacuum at 100°C. Mp: 172-80°C. IR ( KBr) (cm-1): 
1 . 

3000(br),1700, 1606, 1454. H NMR: (DMSO-d6): 6 = 12.85 (s, IH, CQiH), 8.95 (~ 2H. 

NH), 7.92 -7.20 (m, 9H, Ar-H), 4.56 (s, lH, Ar2CH), 3.33 (s, SH, piperazine-H). Anal. 

calc. for C1gH2()N202x2HCl, C:58.54, H:6.00, N:7.59. Found: C:S9.9, H:6.47, N:7.88. 
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~Example 44 and 45 

Prepantjon of Methyl 4-C!4-t-butoxysarbonyl-1-oioerarJnyll·lzenzvtl1Jenmate 

-<compound 80) and Methyl 4-(Cl-ploecazinJl).IJenzvt)benr.oate dihydrochlorid'e ' .. . .... -,. . . ',._. .. . .. . . -~ . . ·. 

<compound Ql 

Compound 78 (0. lSg, 0.38mmol) and cesium carbonate (0.2Sg, 0.76mmol) was mixed in 

DMF (2mL) and methyl iodide (72~ l.lmmol) was added. After 2h at 2S°C. potassium 

carbonate (10% ,aq.) and the solution was extracted with ethyl acetate. After evaporation of 

solvent in vacuo, the residue was purified by chromatography on silica (EtOAc/ heptane, 

10 30:70) to yield 0.13g (87%) of the methyl ester. compound 80. Boc-deprotection was 

acheived by treatme!}t with excess HCl in methanol at 50°C. The solvent was removed and 

the residue was p~ed again on silica. The dihydrochloride. compound 81 (35mg), was 

prepared according to previous methodology. Mp:_ 185-95°C. IR (KBr) (cm-1): 3400(br). 

2700(br). 1720. 1612. 1430, 1285. 1190, 1112. MS (El. free amine): 310. 265. 225, 206, 
1 . 

is 165. H NMR: (D20/CD30D + DSS): S = 8.20-7.34 (m, 9H, Ar-H). 5.03 (s. lH, CHAr2). 

3.89 (s. 3H. MeO). 3.42 (m. 4H, piperazine-H), 3.08 (m. 4H, piperazine-H). Anal. calc. for 

C19H22N202 x2HC1 x lH20. C:56.86, H:6.53. N:6.98. Found C:56.82. H:6.54, N:7.00. 



s 
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L Pteparation of +CCJ-pineraiintl}.:benuJ):benr.amjde djbfdrocbloride Cgppopd 

Compo•d 78 (0.1 lg. 0.28mmol) was dissolved in dJy methylene chloridd 1HF, 1: l 

(5mL) and cooled to -20°C. Triethylaminc (78µL, O.S6rnmol) was :added and then i-butyl 
. . . ~ . . . 

chlorofonnate (37µ.L, 028mmol). After 10 min~ ammonia in methylene chloride (0.SlmL, 

1.1 M, 0.S6nuno1) was added and the temperature was allowed to rise slowly to 2S°C. After 

10 3h, the solvent was removed in vacuo and the residue was purified by chromatograpy on 

silica (CH2C2/' MeOJy'."NH3, 95:5: 1 and 90: 10: 1) to give 70mg (62% ). Treatment with 

HO in methanol 3h at 50°C, removal of solvent in vacuo and chrornatograpy on silica 

(CH202' MeOH/ NH3, 90: 10: 1 and 80:20: 1) gave the free amine' which was converted to 

the dihydrochloride salt 82. Mp: 192-200°C .. IR ( KBr) (cm-1): 3939(br), 3184(br), 

15 2700(br). 1665, 1610, 1565, 1426. MS (amine): 295, 250; 210, 165, 152.1H NMR: (amine, 

CD30D): S = 7 .96 -7 .22 (m, 9H, Ar.;H). 4.93 (s, 2H. NH). 4.40 (s, 1 H, Ar2CH), 2.94 + 

2.46 (2m, SH, piperazine-H). Anal. calc. for C1sH21N30 x2HC1xl.1H20. C:55.70, 

H:6.54, N:l0.83. Found C:55.83, H:6.76. N:l0.75. 

20 Example 46 

Preoaratioo of 4-CCl-piperazinyll-benzyll-N-ethyllJengmide hydrochloride 

Ccompound 13> 

The compound of this Example was prepared by following the synthesis procedure as 

is described for compound 82, but substituting ammonia for etbylamine. 

Mp: 180-85°C IR ( KBr) (cm-1): 333l(br). 2700(br), 1640, 1545, 1440, 1308. MS: (El. 

amine) 323, 278, 267, 238, 195, 165. 1H NMR: (amine, CD)OD): S = 7.84-7.14 (m, 9H, 

Ar-H), 4.9 (br. ~ NH), 4.45 (s. lH, Ar2CH). 3.40 (m, 2H, ethyl-CH2), 3.25, 2.65 (2m, 8H, 

30 piperazine-H), 1.20 (m, 3H, ethyl-Me). 
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·Example47 

.Preparation of 4-Cl-pioerazinyl-benzyl):benmnitril dihydrocbloride (qunpound Ml 

s Compound 82 (4Smg, 0.1 lmol) was dissolved in dry TIIF (2mL) and cooled to 0°C. 

Pyridine (36µL. 0.44mg) and trifluoroacctic anhydride (31µL. 0.22nunol) was added and 

stirring was continued for th at 25°C. Water was added and the solution was extracted with 

ethyl acetate. The organic phase was washed with dilute NaHC03 (aq), dried {K2C03) and 

evaporated in vacuo. The residue was treated with HCI in methanol 3h at 50°C. Removal of 

rn solvenr in vacuo and chromatograpy on silica (CH20:z/ MeOH/ NH3, 90: 10: 1) of residue 

gave 15mg (49%). Treatment with excess HCI in ether/ methanol gave the dihydrochloride 
I 

compound 84 which was precipitated, dissolved in water and free7.edried. Mp: 141-45°C. 

IR (KBr) (cm-1): 3400(br). 2700(br), 2230, 1434. MS (free amine): 277, 232, 192, 165. 
1
H 

NMR: (free amine, CDC13): l>= 7.58-7.18 (m, 9H. Ar-H), 4.27 (s. lH, CHAr2) 2.89, 2.35 

ts (2m, 8H, piperazine-H), 1.70 (s, NH). Anal. calc. for C1sH19N3x2HCI xlH20. C:58.70, H: 

6.29, N: 11.41. Found C: 58.88, H: 6.46, N: 11.24. 

Example48 

Preparation of 4-Cl-piperazinyl-benzyll-acetophenone dihydrochloride (compound 

20 §} 

Compolllld 78 (0.20g. 0.50mmol) was dissolved in dry 1HF (SmL) and cooled to 0°C 

under nitrogen. Methyl lithium (3.11114 0.8M in ether. 2.Smmol) was added during 1 min 

and stining was continued for 2h. Chlorotrimethylsilane (0.63mL. S.Ommol) was added and 

25 the temperature was allowed to reach 25°C, then ammonium chloride (aq) was added. The 

organic phase was decanted off, evaporated and the residue purified by chromatography on 

silica (CH202' MeOH/ NH3, 95:5: 1) to give 0.1 lg (75%) of ketone without Boe-group. 

The dihydrochloride sal~ compound 85 was prepared by treatment with excess HQ in 

ether. Mp: 175-85°C. IR. (KBr) (cm-1): 3400(br), 2700(br), 1680, 1607, 1424, 1269. MS 

30 (EI, free amine): 294, 249, 209, 165. 1H NMR: (free amine, CD03): 8= 7.77-7.04 (m. 9H, 
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,-. Ar-H}, 4.22 (s. IH, CHAr2), 2.92 (m. 4H. piperazine-H), 2.43 (s. 3H. MeCO), 2.40 (m, 

4H, piperazine..;H). 

Anal~ calc. fOrC19H22N20 x2HCl xl.6H20. C: S7.61, H: 6.92, N: 7.CrT.Found C: 57.54, 

H: 6.75, N: 6.91. 
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The compounds according to Example 49 were synthesized as shown in Scheme 1 S above. 

L 
L Prenaration or 4-bs;nmyl-N-t-butoaylsarbonyloipecidine (compound 16> 

A mixtme of 4-benzoylpiperidine hydrochloride (6.77 g, 30.0 mmol), di-tert­

butyldicarbonate \/ .2 g, 33.0 mmol) and KHC03 (6.0 g. 60 nunol) in H20-1HF (50/20 

mL) was refluxed for lh. The reaction mixture was extracted with ethyl acetate (2 x 100 

mL). The combined organic layers were washed with brine, dried over MgS04. Removal of 

1s solvents gave 4-benzoyl-N-t-butoxylcarbonyl-piperidine (8.54 g, 98 %); 8if (400 MHz, 

CDCl3) 1.47 (s, 98), 1.70 (m, 2H), 1.83 (m, 2H), 2.91(m,2H), 3.42 (m, 2H), 4.18 (hrs, 

2H), 7.46 (m, 2H), 7.56 (m, lH), 7.93 (m, 2H). 
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Ds Preparatjgl .a.<a-Hydr91y-a..(4-N-t-butogyqrbonylnineridinJl):benzyll-N.N· 

diethylbenprnide Ccomoound 87l 

s To a solution of 4-iodo-N,N-diethylbenzamide (3.03 &~ 10.0 mmol) and TMEDA {1.28 g, 

11.0 mmol) in dry 1HF (30 mL) was added t-butyllithium (10.0 mL, 1.7 M. 17.0 mmol) at -

78°C. After 10 min, 4-benzoyl-N-t-butoxylcarbonylpiperidine (2.89 g. 10.0 mmol) in nu: 
(5 mL) was dropwise added. The reaction miXture was warmed to r.t. and then quenched 

with aqueous NH.ta solution and extracted with ethyl acetate (2 x 100 mL). The combined 

10 organic layers were washed with brine, dried over MgS04. Removal of solvents gave a 

crude product, which was purified by silica gel column eluting with MeOH-CH202 
,~ 

(0: 100 ~ 2: 98) to provide 4-(a-hydroxy-a-(4-N-t-butoxylcarbonylpiperidinyl}-benzyl)-

N,N-diethylbenzamide (M1L 0327, 260 g, 56%): m.p.: 1()()..103°C (CH202): vmax (KBr) 
-1 s:__ cm 3426, 2973. 1687, 1618. 1428. 1289, 1168; utt (400 MH~ CDQ3) 1.08 (brs, 3H). 

1s 1.20 (brs, 3H), 1.30 (m, 4H), 1.41 (s. 9H). 2.50 (t. J=l 1.2 Hz, 1H). 2.66 (m, 2H), 2.86 (s, 

OH), 3.22 (hrs, 2H), 3.50 (brs, 2H).4.09 (brs. 2H), 7.18 (m, lH), 7.26 (m, 4H), 7.45 (m, 

4H); 8c-t3 (100 MHz, CDCl3) 12.8, 14.1, 26.2. 28.3, 39.1, 43.2, 44.3, 53.3, 79.2, 79.4, 

125.75, 125.79. 126.2, 126.6. 128.l. 135.1, 145.3, 146.8. 154.6. 171.0. 

20 Example 49 

Prenaration 4-CCa-4·Diperidinyll-benzyll-N.N-diethJlbeopmide (qmmound 88) 

To a solution of 4-(a-hydroxy-a-(4-N-t-butoxylcarbonylpiperidinyl)-bcnzyl}-N.N~ 

diethylbenzamide (466 mg, 1.0 rrunol) and triethyJsilane (232 mg, 2.0 mmol) in dry 

2s dichloromethane (10 ml..) was added trifluoroacetic acid (10.0 mL) at r.t. After 30 min at 

r.t., more triethylsilane (232 mg, 2.0 mmol) was added. The IeaCtion mixture was stirred for 

14 hat r.L, and then condensed. The residue was dissolved in AcOEt (100 ml). The 

resulting solution was washed with 1 N NaOH solutio~ aqueous NJtsO solution and brine, 

dried over MgS04. Removal of solvents gave a crude produet. which was purified by silica 

30 gel column eluting with Nff.iOH (1 N)-MeOH-CH202 (2.5: 15: 82.5) to provide 4-((a-4-
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piperidinyl)-benzyl)-N,N-diethylbcnzamide (245 mg, 70., ): m.p.: 160-l62°C (CH2<]2); 

Vmax (KBr)cm-
1

3325, 2937, 1613, 1461, 1283, 1095; 8if (400MHz.'cDC3) 1.0S (brs, 

3H), 1.07 (m, 2H), 1.19 (brs, 3H), 1.53 Cm. 2H), 2.04 (brs, NH), 2.20 (m, IH), 2.55 (t, 

J=l 1.6 Hz. 2H), 3.01 {m, 2H), 3.23 (brs, 2H), 3.51 (d, 1=10.4 Hz, IH), 3.52 (brs, 211), 

s 1.lS (m. lH), 7.27 (m, 8H); ac.13 (100 MHz. C003) 12.8, 14.1, 32.2, 39.0, 39.9, 43.1,. 

46.5. 59.0, 126.l, 126.S, 127.9, 128.0, 128.3, 134.8, 143.0, 144.7, 171.0. 

Example SQ 
10 Preparation· of N.N-Diethyl-4-<3-methogybenul-1-piperazinyll-beopmide 

;'f.. 
I· 

Procedure as for N,N-Diethyl+[ (2.5,5-ttimcthyJ,. J-piperazinyl)-~methoxybenzyl]-

benzamide. N.N-Diethyl-4-(chloro-3-methoxybcnzyl)-benzamidc ( l.6g, 4.8mmol) was 

reacted with piperazine (l;6g. 19mmol) in acctonitrile (20mL) for 4 h at 80 °C to give a 

1s total of I.lg product {63%) which was convened into the dihydrochloride salt. Mp: 165-82 

°C. IR (amine. CDQ3 in KBr cell) (cm-I): 3688. 1611. 1458, 1436. 1285. MS(free amine): 

381, 336, 296. 224, 196, 165, 152. 112. 1H l\"MR: (amine. C003): l> = 1.05, 1.15 (2 br. ~ 

6H, 2Me), 2.51. 3.02 (2br. s, SH, piperazine-H). 3.2, 3.45 (2 br. s, 4H, MeCHi) 3.72. 3.73 

(2s, 3H. MeO}, 4.21 (s. lH, CHAr2). 4.5 (br. s. lH. NH), 6.60- 7.40 (m, SH, Ar-H}. 

20 C:uH31N30,. x2HC1 x0.80 H20 requires: C: 58.92, H: 7.44, N: 8.96. Found: C: 58.98. H: 

7. 76, N: 8.86. 

25 

Example SI 

Prevaqtion of N.N-Diethy1:4-[(+allJl· l·Dinmzinyll-3-meth9xybenzyll·benpmide 

Procedure as for N,N-Dietbyl-4-((4-allyl-2.5,S..trimethyl-l-piperazinyl)-3-methoxybenzyl]­

bemamide. 

N,N-Diethyl-4-(3-methoxybenzyl-l-piperazinyl)-benzamide (0.16g, 0.42mmol) gave 30mg 
30 product (20%) which was converted to dihydrocbloride salt. Mp: 151-76 °C. IR (amine, · 1 
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CDC13 in KBr cell) (cm-1): 3688, 1611, 1457, 1435, 1288. MS(ftee amine): 421, 125. ~H 

NMR: (amine, CDCls): 8 =1.1 (2 br. s, 6H. 2Mc), 2.3- 2.6 (br. s. 8H, piperazine-H), 3:00 

(m, 2H, allyl-H), 3.2- 3.S (2 br. s. 4H, MeCffi), 3. 78 (s. 3H, MeO), 4.20 (s, lH, OIAri), 

5.14 (m, 2H, allyl-H), S.85 Cm. lH, allyl-H), 6.70-7.46 (m, ·8H. Ar-H). C26"uN,Oi x2HC 

s xl.4 H20 requires: C: 60.09, H: 7.72, N: 8.08. Found C: 60.12,H: 7.59, N: 7.88. 

10 
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The compounds of Examples 52 - SS were synthesi7.ed as shown in Scheme 16 above. 

5 11. 
Compound I; 4-Ca-bjdmybenz!ll-!dtrol!enzene 

4-nitrobenzoin ( 4.SSg. 20. lmmol) was dissolved in 70ml of anhydrous me~anol cooled 

down to 0°C in an ice bath, NaBfL (0.91Sg, 24.2nunol) was then added under N2, the 

mixture was stirred at r.t., for overnight, quenched with NILO sat'd aqueous soluti,on, 

10 MeOH was evaporated and EtOAc was added, the mixture was washed with water, the 

organic layer wa5 dried over MgSO,. and concentrated to give a solid as the desired 
I 

product(-4.58g, -100% yield). 

1H NMR (CDCh, TMS):S(ppm): 2.40 ls, br. lH, OH); 5.92 (d, l= 3.2Hz,1H, Ar-CH-OH); 

is 7.30-7.40 (m, SH, Ar); 7.S8(d.1=8.6. 2H. _Ar-N~); 8.18 (d, J=8.6Hz, 2H, Ar-NOi). 

Compound II: 4-fa-chlorobenzvll-nitrobenzene 

Compound l (4.58g, 20mmol) was dissolved in anhydrous CH102, thionyl chloride (4.68g, 

39.4mmol) was then added to the mixture under N2. the reaction mixture was refluxed for S 

20 hr and was cooled down to r.t., the solvent and excess of thionyl chloride were evaporated 

under vacuum to give a yellowish solid as the desired product (-100%yield). 

2S 

1H NMR (CDC3, TMS):B(ppm): 6.16 (s, lH, -CH-0); 7.30-7.40 {m, SH, Ar); 7.59 (d, 

J=8.6Hz, 2H, Ar-NQi); 8.20 (d, J=8.6Hz, 2H, Ar-NQi). 

Comoound m: 4-C<N-l>enzyl-1-pinerazinyl).benull-nitrobenl&De 

To compound Il (1.0g, 4.lnunol) and N-benzylpiperazine (l.45g, 8.2nunol) dissolved in 

anhydrous acetonilttile, catalytic amount of potassium carbonate was added and the reaction 

mixture was then refluxed ovemighL After cooling down to r.L, the mixture was washed 

:JO with brine, the organic layer was concentrated under vacuum to give an oil, it was then 
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purified by MPLC using CH2Cl2'MeOH/Nl'40H=9S/S/l as the eluent to give the pure 

desired product (l.2g, 76% yield). 

1H NMR(C003, TMS):5: 2.41-2.48 (8H, br. piperazin ring), 3.51 (2H, s. Ph-Clh), 4.34 

(IH, S, Ar-CH-Ar), 7.20-8.12 (14H, Ar)ppm. 
13C NMR(CDQ3, TMS): S: Sl.7, 53.1, 62.9, 15.S, 123.8, 127.0, 128.1, · 128.5, 128.7. 

129.2, 137.9, 140.9, 146.8, 1S0.6ppm. 

Example52 

10 Preoaration of 4-HN-benztl-l·pioerazinyl)-b!nzyll-aniline Ccomnound 9ll 
:~ 

I 

To compound m (900mg. 2.33mmol) dissolved in lOml of MeOH, Ra-Ni (lSOmg) was 

added and the temperature was increased to 35°C, hydrazine (380mg, l 1.63mmo)} was then 

added slowly via a syringe while it was stirring, the temperatilrc of the mixture was 

lS increased to 70°C. until the evolution of the gas seized. the reaction miXture was cooled 

down to r.t .. filtered over celite and concentrated to give an oil. which was purified by 

MPLC using CH2Cl:z/Me0H= 99/1-99/5 as the eluent to give a yellowish solid as the 

desired product (660mg, -80%yield). 

20 Elemental Analysis Cale<f.for: C"'827N3.0.2H20: C. 79.64; H, 7.43; N. 11.55. Found: C, 

79.83; H. 7.65; N, 11.64. 

25 

IR (NaOFtlm): v =2807, 1620, 1513, 1451. 1282, ll37cni1• 

1H NMR(CDC13, TMS):S: 2.3-2.48 (8H. br, piperazine ring)~ 3.45 {2H. s. br. -NlL). 3.48 

(2H, s, Ph-Cl::L), 4.10 (lH, s, Ar-CH-Ar). 6.Sl (2H, m. Ar), 7.11-7.37 (12H. m, Ar)ppm. 

ExampleS3 

Preoaration of +r<N-IJenul~l-Piperazinyll-benZvll-aqtanilide {compound n> 

To 4-((N-bCnzyl-l-piperazinyl}-benzyl]-aniline (compound 91) (SOmg, o~t4nunol) and 

30 anhydrous pyridine(exccss) were dissolved in anhydrous dichlorornethane, followed by the 
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,._ addition of acetic anhydride (4eq.). The reaction mixture was stirred at r.t., for 30 min. and 

quenched by H20, then washed with sat'd NaHCO, aqueous solution and brine, the organic 

layer was dried over anhydrous MgS04, filtered and concentrated to give an oil as the 

product (44mg, 80%yield). 

s 
1H NMR: (CD03, TMS) 8: 2.1(3H, s, -ClL), 2.3-2.48 (8H, br, pipyrazin ring), 3.48 (2H, s, 

Ph-Cfh), 4.16 (IH, s, Ar-CH-Ar), 7.20-8.12 (14H, Ar)ppm. 

Elemental Analysis Calcd.for: ~29N30. 2.lHO. 0.3H20: C, 64.83; H, 6.64; N, 8.40. 

10 Found: C. 64.86; H, 6.64; N. 8.73 

JS 

Example.54 

ereoaration of 4-HN-benzyl-1-piperazinyl)-benzyll-metbanesulfonaroide 

To 4-[(N-benzyl-1-pipcrazinyl)-benzyl]-aniline (compound 91) (IOOmg. 0.28mmol) and 

pyridine (excess) were dissolved in anhydrous dichloromethane (5 ml) followed by the 

addition of methanesufonic anhydride(97 .55mg, 0.56mmol). the reaction mixture was 

stirred at rt. for 20 min. followed by TLC, then it was quenched by adding drop of water, 

20 JO ml of EtOAc was added, the mixture was washed with saturated N&O aqueous 

solution and brine, the organic layer was dried over Mgso .. , concentrated and purified by 

MPLC using CH20;z/Me0H=99/1-95/S as the solvent to give the pure product as a white 

solid (-90mg, -70%yield). 

2S Melting point: 195-200°C(dcp.) 

30 

1H NMR: (CDCh~ TMS) B: 2.3-2.48 (8H, br, pipyrazin ring), 2.96 (3H, s, QLSC>i), 3.Sl 

(2H, s, Ph-C.fL), 4.21 (lH, s. Ar-CH-Ar), 6.25 (IH, br, S-Nll-). 7.10-7.41 (14H, m. 
Ar)ppm. 
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13 •. ' ' ' ' ' . ' 
C NMR:(CDO,) 8: 142.4, 140.2, 137.9, 135.3, 129.2, 129~1. 128.S, 128.1, 117.9, 127.0, 

121.0, 1S.5, 63.0, 53.2, 51.8, 39.3ppm. 

Elemental analysis: Calcd.for: CuH2,N3QiS. 0.9H20: C, 66A6i H, 6.87; N, 9.30. Found: C. 

s 66.53; H, 6.61; N, 9.23. 

10 

Example SS 

Preparation ofMethyl-N~CCN-IJenzyl-1-IPiQerazinyll-benzvll-2-metbJlacetate 

To 4-((N-bcnzyl-l-pi~yl)-benzyl]-aniline (compound 91) (lOOmg, 0.28mmol). 

Lithium hydride (2.5mg, 0.3mmol) and 1-bromomethylacetatc (44.16mg, 0.28mmol) were 

mixed in anhydrous 1HF, the reaction mixture were refluxed for 2 hr. and cooled down to 

rt., then quenched with drops of· water. washed with brine twice, dried over anhydrous 

1s MgS04 and concentrated to an oil, purified by MPLC using CH202'Me0H=98/2 as the 

solvent to give an oil as the product (-23mg, 20%). 

20 

IR (Naa Film): Ha salt . 

v =3404(br), 2922(br), 1745.1610, 1517, 1439, 1207cm'1 

1H NMR: (CDC13) 8: 2.40 (8H, bt, pipcrazine ring), 3~50 (la s, Ph-CIL), 3.75 (3H, s, -0. 

CH3>. J.ss c2u. d, 1=s.2Hz. N:.CHi>. 4.12 c1H, s, Ar-CB-Ar>. 4.1s oa t. J=S.2Hz, Ar­

NH-CH2>. 6.49 (2H, d, J=8.4Hz,-N-Ar), 7.14-7.38 (12H, m. Ar)ppm. 

Anal.Calcd.for: C21H31N3~•3HO: C, 60.17; H, 6.36; N, 7.80. Found: C. 59.97; H, 6.61; 

2S N, 7.46. 
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.-. Compound IV: 4-CJ-ftuoro-a-bydroubenzyl):asetenjtrile 

To 1-Fluoro-3-iodo-benzene (7.53g. 33.9mmol) was dissolved in anhydrous nu: and was 

cooled down to -78°C, n-Butyllithium (2.SM in nlF, 33.9mmol) was added slowly into the 

s reaction mixture via a syringe. the mixtun: was stined for 10 min. followed by the addition 

of the solution of 4-Acetamidobcnwdehyde (1.84g, 1 l.3nunol) in Sml of dry ·DME, the 

reaction mixture was then stirred at -78°C for 30 min. before quenched with NH.C aqueous 

solution. The organic layer was washed With brine and dried over anhydrous MgSO., 

filtered and concentrated to an oil. purified by MPLC using 10% heptane in CH202 and 

10 IOO%CH202 to give the pure product (l.65g. 56% yield). 

IS 

:,. 
~ 

1H NMR: (CDCh) 6: 2.14 (3H, s, OCC.H,), 2.SS (IH, s, br, ·0.H). 5.76 (IH, d, J=3.2Hz, 

Ar-CH-Ar), 7.35 (IH. s. CONH), 6.90-7.50 (8H. m, Ar)ppm. 

<;omoound V; 4-C3-Ruoro-u-chlorobenzyll-acetonitrile 

Tilis was prepared using the same method as described for the preparation of compound 

(IJ) but using compound (IV). It was used directly for the next step reaction without 

20 purification. 

25 

1H NMR: (CDCh)l>: 2.15 (3H, s, OCQi3), 6.10 OH. s, Ar-CH-Ar), 7.84 OH. s, CONH), 

6.90-7.6 (SH, m, Ar). 7.84 (lH, s. CONl:l)ppm. 

Examp}eS6 

Preoaration of 4-l(N-benzyl·l·pineruinyD-3-fluorobenzyll-acetanilide (compound 95) 

This was prepared using the same method as described for the preparation of compound 

Jo (ID) but using compound· (V). 
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1H NMR: (CDCli) 8: 2.14 (3H, s, OCCIL), 2.40 (8H, br, piperazine), 3.Sl (2H, s, Ph­

CfL), 4.19 (lH, s, Ar-CH-Ar). 6.80-7.40 (13H, m. Ar)ppm. 

ANALYSIS: 

s Anal.Calcd.for: C~,O •2HCl•l.6Cffi02•2H20: C, 56.24; H, 6.02; N, 7.13. Found: 

10 

C, 56.29; H. 6.10; N, 6.88. 

Phaonaceutical compositions 

The novel compounds ~rding to the present invention may be administered per orally, 

intramuscularly, subcutaneously, intraperitoneally, inttathoracially, intravenously, 

intrathecally and inttacerebroventticularly. 

1s The dosage will depend on the route of administration, the severity of the disease, age and 

weight of the patient and other factors nonnally consideied by the anending physician, 

when determining the individual regimen and dosage level at the most appropriate for a 

panicular patient. 

20 For preparing pharmaceutical compositions from the compounds of this invention, inert, 

pharmaceutically acceptable.carriers can be either solid or liquid. Solid fonn preparations 

include powders, tablets, dispersible granules, capsules, cachets, and suppositories. 

A solid carrier can be one or more substances which may also act as diluents, flavoring 

2S agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating agents; it 

can also be an encapsulating material. 

In powders, the carrier is a finely divided solid which is in a mixture with the finely divided 

active component. In tablets, the active component is mixed with the carrier having the 
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;;. necessary binding properties in suitable proportions and comp~ in the ·shape and size 

desired. 

For preparing suppository compositions, a low-melting wax such as a mixture of fatty acid 

s glycerides and cocoa butter is first rneltrd and the active ingredient is dispersed therein by, 

for example, stining. The molten homogeneous mixture is then poured into convenient 

sized molds and allowed to cool and so~dify. 

Suitable carriers are magnesium carbonate. magnesium stearate, talc, lactose, sugar, pectin. 

10 dextrin, starch, tragacantb, methyl cellulose, sodium carboxymethyl cellulose, a low-melting 

wax, cocoa butter,· aq,d the like. 
I 

Pharmaceutically acceptable salts are acetate, benzenesulfonate, benzoate, bicarbonate, 

bitartrate, bromide, calcium acetate. camsylate, carbonate, chloride, cetrate, 

1s dihydrochloride. edetate, edisylate. estolate, esylate, fumarate, glucaptate, gluconatc. 

glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobromide, hydrochloride. 

hydroxynaphthoate, iodide, isethionate, lactate, lactobionate, malate, maleate, mandelate 

mesylate, methylbromide, mcthylnittate, methylsulfate, mucatc, napsylatc, nitrate, pamoate 

(embonate), pantothenate, phosphate/diphospha~. polygalacturonate, salicylate; stearatc, 

20 subacetate, succinate, sulfate, tannata, tartrate, teoclatc, ttiethiodide, benzathine. 

chloroprocaine, choline, diethanolamine, ethylenediamine, meglumine, procaine, aluminium. 

calcium, lithi~ magnesium, potassium, sodiwn, and zinc. 

30 

Preferred pharrriaceutically acceptable salts are the hydrochlorides and citratcs. 

The tenn composition is int.en~ to include the formulation of the active component with 

encapsulating material as a canier providing a capsule in which the active componCni (with 

or without other carriers) is surrounded by a carrier which is thus in association with it. 

Similarly, cachets are included. 
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~- · Tablets, powders. cachets, and capsules can be used as solid dosage fonns suitable for oral 

administration. 

Liquid from compositions include solutions. susj,ensions, and emulsions. Sterile water or 

s water-propylene glycol solutions of the active compounds may be mentioned as an example 

of liquid preparations suitable for parenteral· administration. Liquid compositions can· also be 

fonnulated in solution in aqueous polyethylene glycol solution. 

Aqueous solutions for oral administration can be prepared by dissolving the active 

10 component in water arid adding suitable colorants. flavoring agents. stabilizers. and 

thickening agents as d"1'ed· Aqueous suspensions for Oral use can be made by dispersing 

the finely divided active component in water together with a viscous material such as natural 

synthetic gums, resins; methyl cellulose. sodium carboxymethyl cellulose, and other 

suspending agents known to the pharmaceutical formulation art 

IS 

Preferably the pharmaceutical compositions is irt unit dosage form. In such fonri~ ·ihe · 

composition is divided into unit doses containing appropriate quantities of the active 

·component. The unit dosage form can be a packaged preparation, the package containing 

discrete quantities of the preparations. fOf example, packeted tablets, capsules. and powders 

20 in.vials or ampoules. The unit dosage fonn can also be a capsule, cachet. or tablet itself. or 

it can be the appropriate ntlmber of any of these packaged fonns. 
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Human 293S cells expressing cloned hmnan µ., 3, and K receptors and neomycin resistance 

were grown in suspension at 37°C and 5% COi in shaker flasks containing calcium-tree 

DMEM10% FBS, 5% BCS, 0.1% Pluronic F.t68, and 600 pg/ml geneticin. 

io Membrane preparation 

r 
Cells were pelleted and resuspended in lysis buffer (50 mM Tris, pH 7.0, 2.5 mM EDT A. 

with PMSF added just prior to use to 0.1 mM from a 0.1 M stock in ethanol), incubated on 

ice for 15 min, then homogenized with a polytron for 30 sec. The suspension was spun at 

1s lOOOg (max) for 10 min at 4°C. The supernatant was saved on ice and the pellets 

resuspended and spun as before. The supematants from both spins were combined and spun 

at 46,000 g(max) for 30 min. The pellets were resuspended in cold Tris buffer (SO mM 

Tris/Cl, pH 7 .0) and spun again. The final pellets were resuspended in membrane buffer< SO 

mM Tris, 0.32 M sucrose, pH 7.0). Aliquots (l ml) in polypropylene tubes were frozen in 

20 . cby ice/ethanol and stored at -70°C until use. The protein concentrations were detennincd 

by a modified Lowry assay with SDS. 

Binding assays 

2S Membranes were thawed at 37°C, cooled on ice, passed 3 times through a 25-gauge 

needl~ and diluted into binding buffer (SO mM Tris, 3 rnM Mg02, 1 mg/ml BSA {Sigma A-

7888). pH 7.4, which was stored at4°C after filtration through a 0.22 m filter, and to which 

had been freshly added S µglml aprotinin, 10 pM bestatin, 10,pM diprotin A, no DTI). 

Aliquots of 100 pl (for pg protein, see Table 1) were added to iced 12x75 mm 

30 polypropylene tubes containing 100 µI of the appropriate radioligand (see Table 1) and 100 
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~' pl of test peptides at various concentrations. Total (TB) and nonspecific (NS) binding were 

determined in the absence and presence of 10 µM naloxone respectively. The tubes were 

vortexed and incubated at 2S°C for 60-75 min. after which time die contents are rapidly 

vacuum-filtered and washed with about 12 ml/tube iced wash buffer (50 mM Tris, pH 7.0. 3 

s mM Mg02) through GF/B filters (Whatman) presoaked for at least 2h in 0.1 'JJ 

polyethyleneimine. The radioactivity (dpm) retained on the filters was measured with a beta 

counter after soaking the filters for at least 12h in mhiivialS containiDg 6-7 ml scin1illation 

fluid. If the assay is set up in 96-pJace deep -weU plates, the filtration ·is over 96-place PEI­

soaked unifilters, which were washed with 3 x 1 ml wash buffer, and dried in an oven at 

10 55°C for 2h. The filter plates were counted in a TopCount (Packard) after adding 50 pl 

MS-20 scintillation tlllid/well. 
I 

Data analysis 

1s The specific binding (SB) was calculated as TB-NS, and the SB in the presence of various 

test peptides was expressed as percentage of control SB. Values of IC so and Hill coefficient 

(nH) for ligands in· displacing specifically bound radioligand ·were calculated &om logit plots 

or curve fitting programs such as Ligand, GraphPad Prism, SigmaPlot, or RcceptorFit. 

Values of Ki were calculated from the Cheng-Prussoff equation. Mean± S.E.M. values of 

20 ICso, Ki and Off were reported for ligands tested in at least three displacement curves. 

Receptor saturation experiments 

Radioligand Ka values were detennined by performing the binding assays on cell 

2S membranes with the appropriate radioligandS at concentrations ranging from 0.2 to S times 

the estimated ~(up to 10 times if amounts of radioligand required arc feasable). The 

specific radioligand ~g WU expressed as pmole/mg membrane protein. Values of~ 

and Bmax from individual experiments were obtained from nonlinear fits·of specificaDy 

bound (B) vs. nM free (F) radioligand from individualaccording to a one-site model. 

30 
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~·. B)BIOWWCALMQDEL·UNYlVOMODELl 

FREUND'S COMPLETE ADJUV ANT (FCA), AND SCIATIC NERVE CUFF 

INDUCED MECHANO-ALLODYNIA IN.RAT 

Animals 
s Male Sprague-Dawley rats (Charles River, St.;Con~t. Canada) weighing 17S-200g at the 

time of surgery were used. They were housed in groups of three in rooms thermostatically 

maintained at 20° C with a 12: 12 hr light/dark cycle, and with free access to food and water. 
~ 

After ·arrival, the _animals were allowed to acclimatize for at least 2 days before surgery. 

The experiments were approved by the appropriate Medical Ethical Committee for animal 

10 studies. 

E;xpERIMENTALPROCEDUBE 

EREUND'S COMPLETE ADJUVANT 

The rats were first anesthetiz.ed in a Halothane chamber after which 1 Oµ.l of FCA was 

1s injected s.c. into the dorsal region of the left foot, between the second and third external 

digits. The animals were then allowed to reC'ovet from anesthesia under observation in their 

home cage. 

SCIATIC NERVE CUFF 

20 The animals were prepared according to the method described by Mosconi and Kruger 

( 1996). Rats were anesthetized with a mixture of Ketamine I Xylazine i.p. (2mllkg) and 

placed on their right side and an incision made· over, and along the ax.is of, the Jateral aspect 

of the left femur. The muscles of the upper quadriceps were teased apart to reveal the 

sciatic nerve on which a plastic cuff (PE-60 tubing. 2mm long) was placed around. The 

2S wound was then closed in two layers with 3-0 vicryl and silk sutmes. 
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DETERMINATION OF MECHANO-Al.IDDYNjA USING VON PREY TESTING 

Testing was performed between 08:00 and 16:00h using the method described by OJaplan 

et al. (1994). Rats were placed in PlexigJas cages on top of a wire mesh bottom which 

allowed access to the paw. and were left to habituate for 10-15 min. The area tested was 

s the mid-plantar left.bind paw t avoiding the less sensitive foot pads. The. paw was touched 

with a series of 8 Von Frey hairs with logarithmically inCiemen1al ~ (0.41, 0.69. 1.20, 

2.04. 3.63. S.50, 8.51, and 15.14 grams; S~lting,. m. USA). ·The von ·Frey hair was 

applied from underneath the mesh floor perpendicular to the plantar surface with sufficient 

force to cause a slight buckling against the paw, and held for approximately 6-8 seconds. A 

10 positive response w~ noted if the paw was sharply withdrawn. Ainching immediately upon 
• -·ir. . 

removal of the hair wal also considered a positive response. Ambulation was considered an 

ambiguous re$ponse, and in such cases the stimuius was repeated. 

TES1JNG PROTOCOL 

1s The animals were tested on postoperative day 1 for the FCA-treated group and on post­

operative day 7 for the Sciatic Nerve Cuff group. The 50% withdrawal threshold was 

determined using the up-down method of Dixon (1980). Testing was started with the 2.04 

g hair. in the middle of the series. Stimuli were always presented in a consecutive way, 

whether ascending or descending. In the absence of a p_aw withdrawal response to the 

20 initially selected hair, a stronger stimulus was presented; in the event of paw withdrawal, the 

next weaker stimulus was chosen. Optimal threshold calculation by this method requires 6 

responses in the inunediate vicinity of the 50% .threshold •. and counting of these 6 responses 

began when the first Change in response occmred, e.g. the threshold was fir$t crossed. In 

cases where thresholds fell outside the range of stimuli, values of 15.14 (nonnal sensitivity) 

2s or 0.41 (maximally allodynic) were respectively assign~. The resulting pattern of positive 

and negative responses was tabulated using the convention, X = no withdrawal; 0 = 

withdrawal, and the SO% withdrawal threshold was interp<>lated using the fonnula: 

50% g threshold= to<X'•ll> / 10,000 
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where Xf = value of the last von Frey hair used (log units); k = tabular value (from 'O\aplan 

et al. (1994)) for the .pattern of positive I negative responses; and 8 = mean difference 

between stimuli Oog units). Here 8 = 0.224. 

Von Frey thresholds were convened to percent of maximmn possible effect ('I> MPE), 

according to Chaplan et al. 1994. The following equation was used to compute 'I> MPE: 

% MPE = Dms treated threshold <r:> - a1lo<lynia threshold <s> X 100 

Control threshold {g) - allodynia threshold (g) 

.··ft 

ADMINISTRAIIOlt(°OF TEST SUBSTANCE 

Rats were injected (subcutaneously, intraperitoneally. or orally) with a test substance prior 

to von Frey testing. the time between administration of test compoWld and the von Frey test 

ts varied depending upon the narure of the test compound. 

20 
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~ Q•iim 

1. A compound of the general formula (I) 

(I) 

s 

wherein ... 
/' 

G is a carbon atom or a nitrogen atom; 

10 A is selected from 

(i) phenyl substituted by any of -COOH. - CONH2. COOCH3. -C~. NH2 or 

-COCH3; 

is (ii) naphtyl. benzofuranyl, and quinolinyl: and 
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AYN~ ~ . I 

0 ~ 

• • 

.f' 

wherein the phenyl ring of each A substituent may be optionally and independently 

substituted by 1 or 2 substituents selected from hydrogen, CH3, (CH2)0 CF3, halogen, 

10 CONR
7
R

8
• C02R

7
, COR

7
, (CH2)oNlt

7
R

8
. (CH2)0CH3(CH2)oSOR

7
, (CH2)0 SQiR

7 
and 

(CH2)0S02NR7R8 wherein o is O. 1. or 2. and R
7 

and R8 are as defined below; 

R 
1 

is selected from hydrogen; a branched or straight C t-C6 alkyl, C 1-C6 alkenyl, 

-CO(C1-C6 alkyl); (C1-C6 allcyl)-B wherein Bis as defined below; C3-Cg cycloalkyl, 4-Cg 

is ~ (alkyl-cycloalkyl) wherein alkyl is C1-C2 alkyl and cycloalkyl is C3-G; cycloalkyl; C6-C10 

aryl; and heteroaryl having from S - 10 atoms selected from any of C, S, N and 0; and 

whereby the Ct;-C10 aryl and the heteroaryl may optionally be substitomd by 1 or 2 

substituents selected from hydrogen, CH3, (CH2)p3, halogen, CONR 7R
8, CQiR7, 

COR
7
, (CH2)oNR

7
R8, (CH2)0CH3(CH:z)~OR7, (CH:z)~QiR7 and (CH2)oSQiNR7R8 ; 

20 

25 

wherein o is 0, 1, or 2, and R 7 and R 
8 

are as defined below; 

R 
7 

and R 8 is each and independently as defined for R 
1 

above; 

R
2 

is selected from hydrogen, Cff3, OR 
1
, COiR 

1
• and CH2CQiR 

1 
wherein 

R 
1 

is as defined above; 
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R9 RlO Rll R12 R13 Rl4 RlS R16 R17 . d R18 . h d. A-...d tl :d fined , , , , , , , , • an , 1s eac an m-.-1'"4• en y as e 

for Rl above; 

s Bis a substituted or unsubstituted aromatic; an optionally substituted C5-C10 

hydroaromatic; a beteroaromatic or a hetcrohydroaromatic moiety, each having from S to 

10 atoms selected from any of C, S, N and 0, and each being optionally substituted by 1 or 
t . 

2 substituents independently selected from hydrogen, CH3, CF3; halogen, 
78 ·78 7 7 7 7 

(CH2)pCONR R , (CHl)pNR R , (CH2)pCOR • (CH2)pC02R , OR , (CH2)pSOR , 

10 (CH2)pSQiR
7

, and {CH2)pSOiNR
7
R

8
; 

15 

20 

25 

i 
wherein p is 0, I, 2 or 3 and wherein R 

7 
and R 

8 are as defined above; 

R
3

, R
4

, R
5 

and R
6 is each and independently selected from 

7 78 78 78 . 7 
R • (CHl)pCONR R • (CH2)pNR R • (CH2)pCONR R • (CH2)pC02R • (CH2)pPh, 

(CH2)p(p-OH Ph), (CH2)p-3-indolyl, (CHVpSR
7
• and (CH2)pOR

7
; 

wherein p is 0, l, 2, 3. or 4, and R 7 and R 8 are as def med above; 

as well as pharmaceutically acceptable. salts of the compounds of the formula (I}, isomers, 

hydrates, isoforms·.and prodrugs thereof; 

with the proviso that when A is a phenyl ring substituted by a -CN group or by a 

-NH2 group, B may not be 

~ 
uz' 

wherein 
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I 

2. A compound of the fonnula I according to claim l, wherein 

G is a carbon atom or a nitrogen atom; 

A is selected from 

(i) phenyl substi~ted by any of -COOH, - C()NH2. COOCH3, -CN, NH2 or 

-COCH3; r' 

(ii) naphtyl, benzofuranyl, and quinolinyl; and 

(ill) 

0 A' N 
I 10 
R. 

R11 

o I 
R'"~N~. 
~ 

. :·- ~.-. 
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wherein the phenyl ring of each A substituent may be opdonally and independend.yf 

substituted by 1 or 2 substituents selected from hydrogen, CH3, (CH2)0CF3, balop, 

CONR
7
R

8
• COiR

7
• COR

7
• (CH2)oNR

7
R

8
, (CH2)0CH3(CH2)oSOR

7
, (CH2)oSQiR

7 and 

s (CH2)oSQiNR 
7
R 8, wherein o is 0, l, or 2, and R 

7 
and R 8 arc as defined below; 

R 
1
, R 

7 
and R 

8 is each and independently sck:c1cd from hydrogca; a branched l straight 

C1-<4 alkyl, allyl, -CO-(C1-C6 alkyl); (C1-4 alkyl)-~ wherein Bis as defined\ciow; 

C3-C5 cycloalkyl, C4-Cg (allcyl-cycloalkyl) wherein alkyl is C1-C2 alkyl and cycloalkyl is 

10 C3-C6 cycloallcyl; and phenyl; 

. ;. 
I 

R 
2 

is hydrogen, methyl, or OR 1 wherein R 1 
is as defined above; 

9 10 11 12 13 14 . IS 16 17 IR : · . 
R ,R

1 
,R .R ,R ,R ,R ,R ,R ,andR .iseachandmdependenfyasdefined 

1s for R above; , ·· 

B is selected from phenyl, naphthyl, indolyl, benzof\113Jlyl, dihydro~ofuranyl, 

benzothiophenyl, pyrryl, furanyl, quinolinyl. isoquinolinyl, cyclohexyl, cyclohexenyl. 

cyclopentyl, cyclopentcnyl. indanyl, indenyl. tctrahydronaphthyl, tettahydroquiny~ 

20 tctrahyclroisoquinolinyl, tetrahydrofuranyl, pyrrolidinyl, indazolinyl, and 

each B group being optionally substituled by 1-2 subslilucnls indepcndendy !lecll:d fmm 
. 7 8 7 8 7 

zs hydrogen, CH3, CF3, halogen, (CH2)pCONR. R , (CH2)pNR R , (CH2)pCOR • 

(CH:z)pC02R7, and OR
7

, 

wherein p is 0 or 1, and wherein R 7 and R 8 
aIC as defined above; and 
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R 
3
, R 

4
, R

5 
and R 

6 
is each and independently selected from hydrogen, CH3. CH(Me)2, 

7 8 7 8 7 8 
CH2CH(Mc)2, CH(Mc)CH2CH3 (CH2)pCONR R , (CH2)pNR R , (CH2)pCONR R , 

(CH2>pCOiR 
7
, (CH:i)pPh, (CH2)p(P-OH Ph), (CHl)p-3-indolyl, (CH:z)pSR 7,-and­

(CHl>pOR 7, wherein pisO, 1,2, or3, andwhereinR7 andR8 areas defined above; 

with the proviso that when A is a phenyl ring substituted by a -CN group or by a 

-NH2 group, B may not be 

10 wherein 

z1 
is hydroxy, and esters thereof; 

hydroxymethyl. and esters thereof; or 

amino. and carboxamides and sulfonamides. 

·- ·, 
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3. A compound of the formula I acccmling to c1aUn l~ wherein 

G is a nitrogen atom; 

A is selected from 

. R11 

. .Jl_J~. A I ,..,. 
A 

wherein 

R9 RlO Rll R12 Rl3 R14 RlS Rl6 Rl7 and Rl8 ; h th I . . 
• , • • , • , , • 1s eac an e y group, 

1 . 
R is selected from hydrogen. methyl, ethyl. ally~ or CH2-cyclopropyl; 
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B is selected from phenyl, naphthyl. indolyl, benmfmanyl, dihydrobenzofuranyl. 

benzothiophenyl. funnyl, quinolinyl. isoquinolinyl. cyclohexyl, cyclohexenyl, cycJopentyl. 

cyclopentenyl, indanyl. indenyl, tettahydronaphthyl, tetrahydroquinyl, 

tetrahydroisoquinolinyl, tetrahydrofuranyl. indamlinyl, 3:11d 

. 
. t 

each B group being optionally substituted by 1-2 substituents independently selected from 
7 8 7 8 7 

:hydrogen, methyl, CF3, halogen, (CH2)pCONR R , (CH2.)pNR R • (CH2)pC9R , 
7 7 . 

(CH2)pC02R , and q~ , ,, 
wherein p is 0, l, or 2, and wherein R 7 and R 8 are as defined for R 

1 
above; 

R3• R
4

, R5 
and R6 

is each and independently selected from H, CH3, CH{Me)2, 
7 8 7 8 7 8 

CH2CH(Me)i, CH(Me)CH2CH3 (CH2)pCONR R • (CH2)pNR R , (CH2)pCO:NR R • 

(CH2)pCQiR
7
• (CH2)pPh, (CH2)p(p-OH Ph), <CH2)p-3-indolyl, (CH2)pSR7• and 

(CHi)pOR
7 

wherein p is 0, 1 or 2, and wherein R 7 and R 8 are as defined above. · 
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4. A compound of the formula (I) of claim l above, being anyone of ~-

~··· 

(±)-trans-l-(3-methoxy-a-(l-naphthyl)benzyl)-2,5-dimethylpiperazine (compound 3); 

(±)-3-((aR*/S*)-a-((2S* ,5R*)-4-Allyl-2,5-dimethyl-l-piperazinyl)-l-naphthyl)anisole 

.s (compound 4 and S); 

(±)-trans-l-(3-methoxy~a-(2-naphthyl)benzyl)-2,5-dimethylpiperazine (compound 8); 

(±)-3-( ( aR */S*)-a-((2S*.SR *}4-Allyl-2,5-dimethyl- l-piperazinyl)-2-naphthyl)anisole 
' (compound 9 and 10); 

(+)-ttans-1-(3-methoxy-a-(2 • -benzofuranyl)benzyl)-2,S-dimethylpiperazine (compound 13); 

10 (±)-3-((a.R*/S*)-a-((2S*,5R*)-4-Allyl-2.S-dimethyl-1-piperazinyl)-2~benzofuranyl)anisole 

(compound 14 and 15\;" 

(±)-3-(( a.R */S*)-a-((2S* ,SR *)-4-Cyclopropylmethyl-2,5-dimethyl-l-piperazinyl)-2-

benzofuranyl)anisole (compound 16 and 17); 

(±)-trans-1-(3-methoxy-a-(6' -quinolinyl)benzyl)-2.5-dimethylpiperazine (compound 20 and 

15 21); ·:t.:t:· . 

{±)-3-((a.R*/S*)-a-((2S*,5R*)-4-Allyl-2,5-dimethy1-l-piperazinyl}·6-quinolinyi)anisolc· 

(compound 22); 

(±)-3-(( aR */S*)-a-((2S* .SR *)-4-Allyl-2,5-dimcthyl- l-piperazinyl)-6-quinolinyl)anisole 

(compound 23); 

20 (±)-3-(( a.R */S*)-a-((2S* ,SR *)-4-Cyclopropylmcthyl-2~5-dimethyl-1-piperazinyl)-6-

quinolinyl)anisole (compound 24 and 25); 

(±)-trans-1-(3-methoxy-a-( 4-quinolinyl)benzyl)-2.,.5-dimethyl-pipcrazine (compound 28); 

(±)-3-( { a.R * /S*)-a-((2S* .SR*)-4-Allyl-2,5-dimethyl-1-piperazinyl)-4-quinolinyl)anisole 

(compound 29 and 30); 

25 (±) 4-((a.-(l-Piperazinyl))-4-chlorobenzyl)-N,N-diethylbcnzamide (compound 33); 

(±) 4-((a-((4-Allyl)-1-piperazinyl))-4-chlorobenzyl)-N,N-diethylben7.3111ide • 2hcl: 

(compound 34); 

(±) 4-(( a-{1-Piperazinyl))-2-naphtylmcthyl}-N.N-dicthylbem.amide (compound 37); 

(±) 4-((a-((4-Allyl)-l-piperazinyl)}-2-naphtylmcthyl}-N,N-diethylbenzamide (compound 

30 38); 
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~- ·c±) 4-((a-(l-Piperazinyl))-4-xylyl)-N,N-diethylbenzamide (compound 41); 

(±) 4-(( a-(( 4-Allyl)-l-piperazinyl))-4-xylyl)-N,N-diethylbenzamide • 2HO (compound 42); 

.(±) 4-((a-(l-Piperazinyl))-3-xylyl)-N,N-diethylbenzamide • 2HO (compoqnd 4S); 

(±) 4-((a-(l-Piperazinyl))-cyclohexylmethyl)-N,N-diethylbenzamide (compound 48); 

s (±) 4-((a-(1-Piperazinyl))-3,4-dimethylbenzyl)-N,N-diethylbenzamide (compomd Sl); 

(±) 4-(( a"'.(1-Piperazinyl))-1-naphtylrnethyl)-N,N-diethylbenzamide (compound 54); 

4-(4-(2-Dirnethyl-5-methyl-pipcrazinyl)-3-methoxybenzyl)-N,N-diethylbenzamide 

dihdrochloride (compound 57); 

4-(4-(J-Allyl-2-dirnethyl-5-methyl-piperazinyl)-3-methoxybenzyl)-N,N-diethylbenzamide 

10 dihydrochloride (compound 58); 

4-(1-( 4-Allyl-2-dime,!l-5-methyl-piperazinyl)-3-methoxybenzyl)- N,N-diethylbcnzamide 

dihydrochloride (compound 60); 

4-(1-(2-dimethyl-5-methyl-piperazinyl)-3-methoxybenzyl)-N,N-diethylbenzamide 

dihydrochloride (compound 61 ); 

15 4-((1-piperazinyl)-benzyl)- N,N-diethylbenzamide dihydrochloride (compound 64); 

4-(( 4-Allyl-1-piperazinyl)-benzyl)-N,N-diethylbenzamide dihydrochloride (compound 65); 

4-(( 4-Acetyl-l-piperazinyl)-benzyl)- N,N-diethylbenzamide hydrochloride (compound 77); 

4-(4-(2-Hydroxymethyl-5-methyl)piperazinyl-benzyl)-N,N-diethyl-benzamide 

dihydrochloride (compound 69); 

20 4-((4-(2-Hydroxymethyl-5-mcthyl)piperazinyl)-3-methoxybenzyl)-N,N-diethylbenzamide 

dihydrochloride (compound 70); 

4-(( 4-(1-Allyl-2-hydroxymethyl-5-methyl)piperazinyl)-3-methoxybenzyl)-N,N­

diethylben7.8Jllide dihydrochloride (compound 71); 

Methyl 3-(( 2-naphtyl)-(3-methyl-piperazinyl)methyl)phenyl ether dihydrochloride 

is (compound 75); 

Methyl 3-((2-naphtyl)-(4-allyl-2-methyl-piperazinyl)methyl)phenyl ether dihydrochloride 

(compound 76); 

4-((1-piperazinyl)-benzyl)-benzoic acid dihydrochloride (compound 79); 

4-((1-piperazinyl)-benzyl)-N-cthylbenzamide hydrochloride (compound 83); 

:m Methyl 4-(( 4-t-butoxycarbonyl-1-piperazinyl)-benzyl)benzoate (compound 80); 
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Methyl 4-((l-piperazinyl)-benzyl)benzoate dihydrochloride (compound 81); 

4-( 1-piperazinyl-benzyl)-benzonitril dihydrochloride (compound 84); 

4-(1-piperazinyl-benzyl)-acetophenone dihydrochloride (compound 85); 

4-CC U-4-piperidinyl)-benzYl>-N.N-diethylbenzamide (cc>mpound 88); 

.;; . 

s · N,N-Diethyl-4-(3-methoxybenzyl-1-piperazinyl)-benZamide (Example 50); 

N.N-Diethyl-4-((4-allyl-1-piperazinyl)-3-lnethoxybenzyl]-benzamide (Example 51 ); 

4-((N.;benzyl-1 ~piperazinyl)-benzyl]-aniline (compound 91); 
' 

4-[ (N-benzyl-1-piperazinyl)-benzyl]-acetanilide (compound 92); 

4-[ (N-benzyl-1-piperazinyl)-benzyJ]-methanesulfonamide (Example S4); 

10 Methyl-N-4-[(N-benzyl-1-piperazinyl)-benzyl]-2-methylacetate (Example 55); and 

4-[(N-benzyl-1-piperlUJftyl)-3-fluorobenzyl]-acetanilide (compound 95). 

~-

5. A compound according to any of claims 1-4, in form of its hydrochloride -Siill 

IS 

6. A compound according to any of claims 1-5, for use in therapy. 

7. A compoWld according to claim 6. wherein the therapy is pain management. 

20 8. A compound according to claim 6, wherein the therapy is directed towirds · 

gastrointestinal disorders. 

9. A compound according to claim 6, wherein the therapy is directed towards spinal 

injuries. 

25 

10. A compound according to claim 6, wherein the therapy is directed to disorders of 

the sympathetic nervous system. 

11. Use of a compound according to any of claims 1-5. for the manufacture ·of a 

30 medicament for use in the treattnent·of pain. 
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12. Use of a compound according to any of claims 1-5 for the manufacture of a 

medicament for .use in the treatment of gastrointestinal disorders. 

s 13. Use of a compound according to any of claims 1-5_ for the manufactmc of a 

medicament for use in the treatment of spinal injuries. 

10 

IS 

14. A compound according to any of claims 1-5. further characterized in that it is 

iso~picall)' _labelled. · 

15. 

16. 

Use of a comwund according to claim 14 as a diagnostic agenL 

A pharmaceutical composition comprising a compound according to any of claims 

1-5 as an active ingredient. together with a pharmaceutically acceptable carrier. 

17. A process for the preparation of a compound according to any of claims 1-5. 

whereby 

20 A) (i) An aldehyde or ketone is treated with a nucleophile, giving the corresponding 

alcohol; 

(ii) the alcohol is converted into a suitable leaving group, which in tum is displaced 

with a nucleophile; and 

(iii) a N-( 4)-unsubstituted piperazine derivative is substituted via its organo halide or 

equivalent species, or acylated; or 

B) . (i) A N-protected amino acid ester is reacted With a second amino acid ester, and 

thereafter treated with an acid, giving a piparazinedione; 

(ii) the dione is reduced to the corresponding piperazine; and 

30 (iii) the piperazinc is alkylated or acylated on one or more of the nitrogens. 
----------------
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18. A method for the treatment of pain, whereby an effective amount of a eompoultd 

according to any of claims 1-S is administered to a subject in need of pain managemept. 

f 
~ 

' l 
L 
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