
l|||||||||||||ll||l||||||||l|||||||||||||||||||||||||||||||||||||||||l|||||||||||||||||||| 
US 20040063942A1 

(19) United States 
(12) Patent Application Publication (10) Pub. N0.2 US 2004/0063942 A1 

Gao et al. (43) Pub. Date: Apr. 1, 2004 

(54) SPIRO-INDOLINES AS Y5 RECEPTOR (52) US. Cl. ............................. .. 544/230; 546/15; 546/16 
ANTAGONISTS 

(75) Inventors: Ying-Duo Gao, Edison, NJ (US); (57) ABSTRACT 
Douglas J. MacNell, West?eld, NJ 
(US); Lihu Yang, Edison, NJ (US); 
Nancy R- Morin, cranforfi, NJ (Us); Compounds of general structural formula I such as that 
Takehlro Fukaml> Ibarakl (JP); Aklo shoWn in structural formula II 
Kanatani, Ibaraki (JP); Takahiro 
Fukuroda, Ibaraki (JP); Yasuyuki Ishii, 
Saitama (JP); Masaki Ihara, Ibaraki I 

(JP) If 
Correspondence Address: 0 N\ /R4 
Patent Department Y Ai 
Merck & Co., Inc. X R5 
PO. Box 2000 
Rahway, NJ 07065-0907 (US) 

V 

(73) Assignees: Merck & Co., Inc.; Banyu Parmaceu- R1\/ 
tical Co., Ltd. k 

\ Z 

(21) Appl. No.: 10/624,414 W |2 
R 

(22) Filed: Jul. 21, 2003 
II 

Related US Application Data 0 g 

(62) Division of application No. 10/228,250, ?led on Aug. Y 
26, 2002, noW Pat. No. 6,638,942, Which is a division N 
of application No. 09/896,940, ?led on Jun. 29, 2001, 
noW Pat. No. 6,495,559, Which is a division of 
application No. 09/656,698, ?led on Sep. 7, 2000, 
noW Pat. No. 6,313,298, Which is a division of 
application No. 09/436,120, ?led on Nov. 8, 1999, 
noW Pat. No. 6,191,160. N 

i0 CH 
(60) Provisional application No. 60/107,835, ?led on Nov. 2 3 

10, 1998. 

Publication Classi?cation are selective NPY Y5 receptor antagonists, useful in the 
treatment of obesity and the complications associated there 

(51) Int. Cl.7 .................... .. C07D 487/12; C07D 471/12 With. 



US 2004/0063942 A1 

SPIRO-INDOLINES AS Y5 RECEPTOR 
ANTAGONISTS 

SUMMARY OF THE INVENTION 

[0001] This invention is concerned With compounds 
Which are spiro-idolines of general structure: 

R3 

[0002] The invention is also concerned With the use of 
these novel compounds to selectively antagonize the Y5 
receptors and thereby inhibit obsessive food intake and the 
resulting obesity and complications associated thereWith. 

[0003] The invention is also concerned With pharmaceu 
tical formulations comprising one of the compounds as 
active ingredient. 

[0004] The invention is further concerned With processes 
for preparing the compounds of this invention. 

BACKGROUND OF THE INVENTION 

[0005] Neuropeptide Y (NPY) is a member of the pancre 
atic polypeptide family With Widespread distribution 
throughout the mammalian nervous system. NPY and its 
relatives elicit a broad range of physiological effects through 
activation of at least siX G protein-coupled receptor subtypes 
knoWn as Y1, Y2, Y3, Y4, Y5 and Y6.The Y5 subtype Was 
isolated, characteriZed and reported recently in US. Pat. No. 
5,602,024 (WO 96/16542). 

[0006] The cited WO96/ 16542 also reports the discovery 
of chemical compounds Which bind selectively to the Y5 
receptor and Which act as antagonists of the Y5 receptor, 
several of Which Were shoWn to inhibit food intake in rats. 

[0007] NoW With the present invention there is provided a 
class of compounds characteriZed as spiro-indolines, Which 
are useful in the treatment, control or prevention of diseases, 
disorders or conditions mediated by activation of the Y5 
receptor. These compounds are, thus, useful in the treatment 
of obesity in man or animals and in conditions caused by or 
exacerbated by obesity. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0008] The compounds of this invention are represented 
by the compound of structural formula I: 

R3 

0 N\ / R4 

Y Ar \ 
X R5 

[0009] or a pharmaceutically acceptable salt thereof, 
Wherein; 

[0010] V,W,X and Z are independently selected from 
CH and N; 

[0011] R1 is H, C1_3 alkyl, C1_3 alkoXy, F, or Cl; 

[0012] R2 is S(O)nR6, COR6 or CHO, Wherein 

[0013] n is 0, 1 or 2; and 

[0014] R6 is N(R3)2 or C1_3 alkyl; 
[0015] R3 is independently H or C1_3 alkyl; 

[0016] Ar is aryl or heteroaryl; 

[0017] R4 and R5 are independently selected from: 

[0018] (1) hydrogen, 
[0019] (2) aryl, either unsubstituted or substituted 

With 

[0020] (a) halo 
[0021] (b) C1_3 alkoXy, 
[00221 (C)—N(C1.3 alkynz, 
[0023] (d) C2_4 alkanoyl, or 
[0024] (e) aryl, 

[0025] (3) nitro, 
[0026] (4) C1_5 alkyl, 
[0027] (5) C1_5 alkoXy, 
[0028] (6) hydroXy-C1_3 alkyl, 
[0029] (7) carboXy, 
[0030] (8) halo, 
[0031] (9) C1_5 alkylthio, 
[0032] (10) C1_5 alkoXycarbonyl, 
[0033] (11) pyridylcarbonyl, 
[0034] (12) benZoyl, 
[0035] (13) phenyl-C1_3 alkoXy, 
[0036] (14) pyridyl, either unsubstituted or substi 

tuted With C1_3 alkyl or C1_3 alkoXy, 

[0037] (15) C3_6 cycloalkyl, 
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[0038] 

[0039] 

[0040] 

[0041] 

[0042] 
[0043] The term “alkyl” means linear and branched struc 
tures and combinations thereof, containing the indicated 
number of carbon atoms. Examples of alkyl groups include 
methyl, ethyl, propyl, isopropyl, butyl, s- and t-butyl, pentyl, 
hexyl and the like. 

[0044] “Cycloalkyl” means a hydrocarbon having the 
indicated number of carbon atoms, containing one or more 
rings. Examples of cycloalkyl groups are cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl and the like. 

[0045] “Halogen” or “halo” includes F, Cl, Br, and I unless 
otherWise speci?ed. 

[0046] “Heteroaryl” is a 5- or 6-membered aromatic het 
erocycle, or a benZo- or pyrido-fused version thereof, all 
having, besides carbon atoms, 1 to 3 hetero atoms selected 
from N, O, and S as atom(s) constituting the ring. Examples 
thereof include thienyl furyl, pyrrolyl, imidaZolyl, pyraZolyl, 
thiaZolyl, isothiaZolyl, oxaZolyl, isoxaZolyl, pyridyl, ben 
Zothienyl, benZofuranyl, indolyl, pyrimidinyl, pyraZinyl, 
pyridaZinyl, thiadiaZolyl, benZoxaZolyl, benZothiaZolyl, 
benZopyraZolyl, benZimidaZolyl, pyridothiaZolyl, quinolyl, 
isoquinolyl or triaZolyl. 

[0047] 
[0048] “Alkoxy” means linear and branched structures 
and combinations thereof, containing the indictaed number 
of carbon atoms. Examples of alkoxy groups include meth 
oxy, ethoxy, propoxy, isopropoxy, butoxy, s- and t-butoxy, 
pentoxy, and the like. 

[0049] “Alkanoyl” means linear and branched structures 
and combinations thereof, containing the indicated number 
of carbon atoms. Examples of alkanoyl groups include, 
acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, 
pivaloyl and the like. 

(16) oxaZolyl, 

(17) thiaZolyl, 

(18) triaZolyl, 
(19) phenoxy or 

(20) C2_6 alkanoyl. 

“Aryl” is phenyl or naphthyl. 

[0050] One embodiment of the novel compounds, of this 
invention is that Wherein Ar is phenyl of structural formula 
I(a) 

[(3) 
R3 

[0051] or a pharmaceutically acceptable salt thereof. 
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[0052] A class of compounds Within this embodiment is 
that Wherein X and Z are both nitrogen, and V and W are 
both —CH=. 

[0053] A sub-class is that Wherein R2 is —SO2(C1_3 alkyl) 
or —SO2NH2. 

[0054] A sub-sub-class of the compounds of this embodi 
ment is that Wherein R4 and R5 are independently selected 
from: phenyl, pyridyl, benZoyl, halophenyl, phenoxy, CL5 
alkylpyridyl, benZhydryl phenyl-CL3 alkoxy N02, C2_4 
alkanoyl, halo, CL5 alkoxy, CL3 alkoxycarbonyl, CL5 alky 
lthio, triaZolyl, carboxy, hydrogen, C1_5 alkyl, pyridylcarbo 
nyl, and C1_3 alkoxyphenyl. 

[0055] Typical of the compounds of this sub-sub-class are 
those Wherein R2 and phenyl(R4)(R5) are as shoWn in the 
folloWing TABLE I: 

TABLE I 

0y??? . I ,1 \R5 

N 

| 
R2 

R4 

//] \,\ 
R2 R5 

—SO2CH3 

—SO2CH3 

—SO2CH3 

/ | 

\ N 
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TABLE I-continued 

Apr. 1, 2004 

TABLE I-continued 

R2 R5 
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TABLE I-continued 
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TABLE I-continued 

o g 754 \IL/ ?gs 

[0056] A second embodiment of the compounds of this 
invention is that Wherein Ar is a 5- or 6-membered het 

eroaryl having, besides carbon atoms, 1 to 3 hetero atoms 
selected from N, O and S as atoms constituting the ring, or 
benZo- or pyrido- fused versions thereof, of structural for 
mula I(b); 
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TABLE II-continued 

I(b) 

N 

(3%; 
R2 

R4 
M: 

[0057] or a pharmaceutically acceptable salt thereof. R2 R5 

[0058] A class of compounds Within this embodiment, is 
_ _ —SO2CH3 N—N 

that wherein X and Z are both nitrogen, and V and W are / \ 
both —CH=. 

s 

[0059] A sub-class is that Wherein R2 is —SO2(C1_3 alkyl) 
or —SO2N(C1_3 alkyl)2. 

[0060] A sub-sub-class of compounds Within this embodi- —SO2CH3 HN—N 
ment is that Wherein the heteroaryl group, Ar, is selected 
from: thiaZolyl, thiadiaZolyl, pyraZolyl, pyridyl, benZothia- \ 
Zolyl, oXaZolyl, pyridothiaZolyl, benZoXaZolyl, quinolyl, 
pyraZinyl, thienyl, isoXaZolyl, pyrimidinyl, benZimidaZolyl, C1 
oXadiaZolyl and imidaZolyl. 

. _ —SO2CH3 

[0061] Typical of the compounds of this sub-sub-class are 
those Wherein R2 and Ar(R4)(R5) are as shoWn in TABLE II. /N 

TABLE II \ 

0 g R 
\Ari 4 

R5 
N —SO2CH3 

/ 

\ 
N 

N 

R2 

—SO2CH3 

R4 N 

Ar R5 \>~CH3 
R2 S 

—SO2CH3 _sO2CH3 HN — N 

\ 
s \ 

%—<\ | N Cl 



Apr. 1, 2004 US 2004/0063942 A1 

TABLE II-continued TABLE II-continued 

HN 

R2 

ocH3 

Br 

\ 

\ 

OCH3 

OCH3 
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TABLE II-continued 
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TABLE II-continued 



US 2004/0063942 A1 

TABLE II-continued 

H 

R2 
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TABLE II-continued 

NA 
N 

[0062] A third embodiment of the compounds of this 
invention is that Wherein one of X and Z is N and the other 
is —CH= of structural formula 1(C)Z 
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I(c) 

[0063] or a pharmaceutically acceptable salt thereof. 

[0064] A class of compounds Within this embodiment is 
that Wherein X is N, Z is —CH= and V and W are both 
—CH= 

[0065] Typical of the compounds Within this class are 
those shoWn in TABLE III: 

TABLE III 

R2 

R4 
Ar 

2 R5 
R 

—SO2CH3 

g S 
N 

—SO2CH3 

% 
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TABLE III-continued 
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TABLE III-continued 

[0066] A second class of compounds Within this embodi 
Inent is that wherein X is —CH=, Z is N and V and W are 
both —CH=. 

[0067] Typical of the compounds Within this second class 
are those shoWn in TABLE IV: 

TABLE IV 

R2 

NA 
N 
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I(d) 

[0069] or a pharmaceutically acceptable salt thereof. 

[0070] A class of compounds Within this embodiment is 
that Wherein X and Z are both N and V and W are both 
—CH=. 

[0071] Typical of the compounds Within this embodiment 
are those shoWn in TABLE V: 

TABLE V 

T 
C / \ 0/ R5 

R4 
Ar 

R5 
R6 

—CH3 

—CH3 
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TABLE V-continued 

H 
N 

N 

N 

é/gkg/cl 
[0072] A ?fth embodiment of the compounds of this 
invention is that Wherein one of V or W is nitrogen (N) and 
the other is —CH= of formula I(e): 

1(6) 

[0073] A class of compounds Within this embodiment is 
that Wherein R1 and R3 and H and X and Z are both nitrogen. 

[0074] A sub-class of compounds Within this class is that 
Wherein R2 is —SO2CH3. 
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[0075] Typical of the compounds Within this sub-class are 
those depicted in the following TABLE VI: 

TABLE VI 

V\ I/ 
W 

SO2CH3 

4 
/R 

Ar\ R5 
V W 

—N: —CH: 

N 
\ 

/ 
N 

_CHI _ I 

N 
\ 

/ 
N 

_CHI _ I 

O 

_CHI _ I 

[0076] Some of the compounds described herein contain 
one or more asymmetric centers and may thus give rise to 
diastereomers and optical isomers. The present invention is 
meant to include such possible diastereomers as Well as their 
racemic and resolved, enantiomerically pure forms and 
pharmaceutically acceptable salts thereof. 

Apr. 1, 2004 

[0077] The term “pharmaceutically acceptable salts” 
refers to salts prepared from pharmaceutically acceptable 
non-toxic acids or bases including inorganic and organic 
acids and bases. 

[0078] When the compound of the present invention is 
acidic, salts may be prepared from inorganic bases such as 
aluminum, ammonium, calcium, copper, iron, lithium, mag 
nesium, manganese, potassium, sodium, Zinc, and the like. 
Particularly preferred are the ammonium, calcium, magne 
sium, potassium, and sodium salts. Salts derived from phar 
maceutically acceptable organic non-toxic bases include 
salts of primary, secondary, and tertiary amines, substituted 
amines including naturally occurring substituted amines, 
cyclic amines, and basic ion eXchange resins, such as 
arginine, betaine, caffeine, choline, N,N-dibenZylethylene 
diamine, diethylamine, 2-diethylaminoethanol, 2-dimethy 
laminoethanol, ethanolamine, ethylenediamine, N-ethyl 
morpholine, N-ethylpiperidine, N-methylglucamine, 
glucamine, glucosamine, histidine, hydrabamine, N-(2-hy 
droXyethyl)piperidine, N-(2-hydroXyethyl)pyrrolidine, iso 
propylamine, lysine, methylglucamine, morpholine, pipera 
Zine, piperidine, polyamine resins, procaine, purines, 
theobromine, triethylamine, trimethylamine, tripropy 
lamine, tromethamine, and the like. 

[0079] When the compound of the present invention is 
basic, salts may be prepared from pharmaceutically accept 
able non-toXic acids, including inorganic and organic acids. 
Such acids include acetic, adipic, aspartic, 1,5-naphthalene 
disulfonic, benZenesulfonic, benZoic, camphorsulfonic, cit 
ric, 1,2-ethanedisulfonic, ethanesulfonic, ethylenediamine 
tetraacetic, fumaric, glucoheptonic, gluconic, glutamic, 
hydriodic, hydrobromic, hydrochloric, isethionic, lactic, 
maleic, malic, mandelic, methanesulfonic, mucic, 2-naph 
thalenesulfonic, nitric, oXalic, pamoic, pantothenic, phos 
phoric, pivalic, propionic, salicylic, stearic, succinic, sulfu 
ric, tartaric, p-toluenesulfonic acid, undecanoic, 
10-undecenoic, and the like. Particularly preferred are citric, 
hydrobromic, hydrochloric, maleic, methanesulfonic, phos 
phoric, sulfuric and tartaric acids. It Will be understood that 
in the materials Which folloWs, references to the compounds 
of Formula I are meant to also include the pharmaceuticaily 
accepable salts. 

[0080] Another aspect of this invention are the processes 
used to prepare the novel compounds. 

[0081] Compounds in Which X and Z are both nitrogen are 
prepared by the general procedures outlined in Scheme I. 

SQHEMEI 

Cbz Cbz 

N N 

1. 

\ 
R1 : TFA 

1 
CH0 / R — 

NHNHZ N 
2. NaBH4 H 

1 3. 

1. R2Cl/base 1 N'prot' 
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-continued 
H H 
N N 

\ \ 
R1 I R1 I 

/ N / N 

R2 Protect Gp. 

4. 5 

PhOCONHAr(R4)(R5) PhOCONHAr(R4)(R5) 
Of Of 

OCN-Ar(R4)(R5) OCN-Ar(R4)(R5) 

H 4 H 4 
o N /R o N /R 
Y \Ar\ Y \Ar\ R5 5 
N N R 

<— 

1. deprotect 
I \ 2. R2Cl/base I \ 

RIT R1—| 
/ N / N 

| 
R2 Prot. Gp. 

I (R3 = H) 

R2=S(O)2NR6, —coR6 or —CHO 6 

[0082] The CbZ spiroindoline 3 is prepared according to 
the method described in Tetrahedron 53, 10983-10992 
(1997). In one procedure 3 is treated With a reagent R2Cl, 
Wherein R2 is as de?ned above, in the presence of a base 
such as a tertiary amine, including triethylamine (Et3N), 
diisopropylethylamine (DIEA), or pyridine, followed by 
removal of the carbobenZyloxy (CbZ) protecting group by 
hydrogenolysis With hydrogen over a noble metal catalyst at 
room temperature and pressure in a loWer alcohol such as 
methanol or ethanol, or an etherial solvent such as diethyl 
ether of tetrahydrofuran (THF) or mixtures thereof to give 4 
folloWing the methods described in Tetrahedron 53, 10983 
10992, (1997) Wherein the preparation of 4 is described 
Wherein R2 is —SO2CH3. 

[0083] Compound 4 (With R2 protected if necessary) is 
then treated With a phenyl carbamate of structure PHOC 
ONH—Ar(R4)(R5) in the presence of a tertiary amine in an 
organic solvent such as a haloalkane such as chloroform, 
methylene chloride, ethylene dichloride or the like at re?ux 
temperature or in the presence of NaOH in HZO/DMSO, 
until the reaction is complete, usually in about 1/2 to about 3 
hours folloWed by deprotection of the R2 group if necessary, 
to provide the Compound I(R3=H). 

[0084] In the above procedures, the phenyl carbamates are 
prepared by reaction of the corresponding amines of struc 
ture NH2—Ar(R4)(R5) Which are commercially available or 
readily synthesiZed, With phenyl chloroformate in pyridine 
at room temperature as described in Example I beloW. 

[0085] Alternatively, Compound I is prepared by treat 
ment of 4 With an isocyanate of structure OCN—Ar(R4)(R5) 
in a chlorinated alkane at re?ux temperature until the 
reaction is complete in about 4 to about 12 hours. 
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[0086] Compound I can also be prepared by conducting 
the above procedures in the reverse order. The indoline 
nitrogen of 3 is protected With Boc by treatment With di-tert 
butyl dicarbonate in the presence of a base, such as, NaOH 
or triethyl amine, in an inert solvent such as aqueous dioxane 
or methanol and the CbZ group is hydrogenolyZed With 
hydrogen and a noble metal catalyst to give 5. Treatment of 
5 With either the phenyl carbamate or isocyanate described 
earlier provides 6 Which upon deprotecting With a strong 
acid such as hydrochloric or tri?uoroacetic acid in an inert 
solvent such as ethyl acetate or methylene chloride and 
treatment With R2Cl in the presence of a tertiary amine as 
described above provides Compound I(R3=H). 

[0087] Compounds of this invention are antagonists of the 
Y5 receptor and as such are useful for the prevention and 
treatment of disorders or diseases associated With the Y5 
receptor sub-type, preferably for the treatment of feeding 
disorders such as obesity, anorexia nervosa and bullimia 
nervosa, and other abnormal conditions, such as diabetes, 
hypertension, hyperlipemia, hypercholesterolemia, conges 
tive heart failure, renal dysfunction, sexual/reproductive 
disorders, depression, anxiety, shock, epileptic seiZure, 
memory loss, sleep disturbance, pain, migraine, cerebral 
hemorrhage, nasal congestion, gastrointestinal disorders, 
arthritis and immunode?ciency syndrome. 

[0088] The Y5 antagonists of this invention may also be 
used in combination With other anti-obesity agents for 
increased ef?cacy in the prevention and treatment of obesity 
Such agents Would include, but not be limited to: sibutra 
mine; dexen?uramine; leptin; groWth hormone secreta 
gogues such as those disclosed and speci?cally described in 
US. Pat. No. 5,536,716 melanocortin agonists such as 
Melanotan II; Beta-3 agonists such as those disclosed and 
speci?cally described in patent publications WO94/18161, 
WO95/29159, WO97/46556, WO98/04526 and W098/ 
32753; 5HT-2 agonists; orexin antagonists; melanin concen 
trating hormone antagonists; galanin antagonists; CCK ago 
nists; GLP-1 agonists; corticotropin-releasing hormone 
agonists; and Y1 antagonists. 

[0089] The method of treatment of this invention com 
prises a method of antagoniZing the Y5 receptor and treating 
Y5 receptor mediated diseases by administering to a patient 
in need of such treatment a non-toxic therapeutically effec 
tive amount of a compound of this invention that selectively 
antagoniZes the Y5 receptor in preference to the other NPY 
receptors. 

[0090] Dosage levels of the order of from about 0.01 mg 
to about 140 mg/kg of body Weight per day are useful in the 
treatment of the above-indicated conditions, or alternatively 
about 0.5 mg to about 7 g per patient per day. For example, 
obesity may be effectively prevented or treated by the 
administration of from about 0.01.to 50 mg of the compound 
per kilogram of body Weight per day, or alternatively about 
0.5 mg to about 3.5 g per patient per day. 

[0091] For the treatment of any of these Y5 receptor 
mediated diseases, compounds of the invention may be 
administered orally, topically, parenterally, by inhalation 
spray or rectally in dosage unit formulations containing 
conventional non-toxic pharmaceutically acceptable carri 
ers, adjuvants and vehicles. The term parenteral as used 
herein includes subcutaneous injections, intravenous, intra 
muscular, intrasternal injection or infusion techniques. 
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[0092] The novel pharmaceutical compositions of this 
invention containing the active ingredient may be in a form 
suitable for oral use, for example, as tablets, troches, lOZ 
enges, aqueous or oily suspensions, dispersible poWders or 
granules, emulsions, hard or soft capsules, or syrups or 
elixirs. Compositions intended for oral use may be prepared 
according to any method knoWn to the art for the manufac 
ture of pharmaceutical compositions and such compositions 
may contain one or more agents selected from the group 
consisting of sWeetening agents, ?avoring agents, coloring 
agents and preserving agents in order to provide pharma 
ceutically elegant and palatable preparations. Tablets con 
tain the active ingredient in admixtue With non-toxic phar 
maceutically acceptable excipients Which are suitable for the 
manufacture of tablets. These excipients may be for 
example, inert diluents, such as calcium carbonate, sodium 
carbonate, lactose, calcium phosphate or sodium phosphate; 
granulating and disintegrating agents, for example, corn 
starch, or alginic acid; binding agents, for example starch, 
gelatin or acacia, and lubricating agents, for example, mag 
nesium stearate, stearic acid or talc. The tablets may be 
uncoated or they may be coated by knoWn techniques to 
delay disintegration and absorption in the gastrointestinal 
tract and thereby provide a sustained action over a longer 
period. For example, a time delay material such as glyceryl 
monostearate or glyceryl distearate may be employed. They 
may also be coated by the technique described in the US. 
Pat. Nos. 4,256,108; 4,166,452; and 4,265,874 to form 
osmotic therapeutic tablets for controlled release. 

[0093] Formulations for oral use may also be presented as 
hard gelatin capsules Wherein the active ingredient is mixed 
With an inert solid diluent, for example, calcium carbonate, 
calcium phosphate or kaolin, or as soft gelatin capsules 
Wherein the active ingredients is mixed With Water or 
miscible solvents such as propylene glycol, PEGs and etha 
nol, or an oil medium, for example peanut oil, liquid 
paraf?n, or olive oil. 

[0094] Aqueous suspensions contain the active material in 
admixture With excipients suitable for the manufacture of 
aqueous suspensions. Such excipients are suspending 
agents, for example sodium carboxymethylcellulose, meth 
ylcellulose, hydroxy-propylmethycelluose, sodium alginate, 
polyvinyl-pyrrolidone, gum tragacanth and gum acacia; 
dispersing or Wetting agents may be a naturally-occurring 
phosphatide, for example lecithin, or condensation products 
of an alkylene oxide With fatty acids, for example polyoxy 
ethylene stearate, or condensation products of ethylene 
oxide With long chain aliphatic alcohols, for example hep 
tadecaethyleneoxycetanol, or condensation products of eth 
ylene oxide With partial esters derived from fatty acids and 
a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide With partial esters 
derived from fatty acids and hexitol anhydrides, for example 
polyethylene sorbitan monooleate. The aqueous suspensions 
may also contain one or more preservatives, for example 
ethyl, or n-propyl, p-hydroxybenZoate, one or more colour 
ing agents, one or more ?avouring agents, and one or more 
sWeetening agents, such as sucrose, saccharin or aspartame. 

[0095] Oily suspensions may be formulated by suspending 
the active ingredient in a vegetable oil, for example arachis 
oil, olive oil, sesame oil or coconut oil, or in mineral oil such 
as liquid paraf?n. The oily suspensions may contain a 
thickening agent, for example beesWax, hard paraf?n or 
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cetyl alcohol. SWeetening agents such as those set forth 
above, and ?avouring agents may be added to provide a 
palatable oral preparation. These compositions may be pre 
served by the addition of an anti-oxidant such as ascorbic 
acid. 

[0096] Dispersible poWders and granules suitable for 
preparation of an aqueous suspension by the addition of 
Water provide the active ingredient in admixture With a 
dispersing or Wetting agent, suspending agent and one or 
more preservatives. Suitable dispersing or Wetting agents 
and suspending agents are exempli?ed by those already 
mentioned above. Additional excipients, for example sWeet 
ening, ?avouring and colouring agents, may also be present. 
[0097] The pharmaceutical compositions of the invention 
may also be in the form of an oil-in-Water emulsions. The 
oily phase may be a vevetable oil, for example olive oil or 
arachis oil, or a mineral oil, for example liquid paraf?n or 
mixtures of these. Suitable emulsifying agents may be 
naturally-occurring phosphatides, for example soy bean, 
lecithin, and esters or partial esters derived from fatty acids 
and hexitol anhydrides, for example sorbitan monooleate, 
and condensation products of the said partial esters With 
ethylene oxide, for example polyoxyethylene sorbitan 
monooleate. The emulsions may also contain sWeetening 
and ?avouring agents. 
[0098] Syrups and elixirs may be formulated With sWeet 
ening agents, for example glycerol, propylene glycol, sor 
bitol or sucrose. Such formulations may also contain a 

demulcent, a preservative and ?avouring and colouring 
agents. The pharmaceutical compositions may be in the form 
of a sterile injectable aqueous or oleagenous suspension. 
This suspension may be formulated according to the knoWn 
art using those suitable dispersing or Wetting agents and 
suspending agents Which have been mentioned above. The 
sterile injectable preparation may also be a sterile injectable 
solution or suspension in a non-toxic parenterally-accept 
able diluent or solvent, for example as a solution in 1,3 
butane diol. Among the acceptable vehicles and solvents that 
may be employed are Water, Ringer’s solution and isotonic 
sodium chloride solution. Cosolvents such as ethanol, pro 
pylene glycol or polyethylene glycols may also be used. In 
addition, sterile, ?xed oils are conventionally employed as a 
solvent or suspending medium. For this purpose any bland 
?xed oil may be employed including synthetic mono- or 
diglycerides. In addition, fatty acids such as oleic acid ?nd 
use in the preparation of injectables. 

[0099] Compounds of the invention may also be admin 
istered in the form of a suppository for rectal administration 
of the drug. These compositions can be prepared by mixing 
the drug With a suitable non-irritating excipient Which is 
solid at ordinary temperatures but liquid at the rectal tem 
perature and Will therefore melt in the rectum to release the 
drug. Such materials are cocoa butter and polyethylene 
glycols. 
[0100] For topical use, creams, ointments, gels, solutions 
or suspensions, etc., containing the compound of Formula I 
are employed. (For purposes of this application, topical 
application shall include mouth Washes and gargles.) Topical 
formulations may generally be comprised of a pharmaceu 
tical carrier, cosolvent, emulsi?er, penetration enhancer, 
preservative system, and emollient. 
[0101] The amount of active ingredient that may be com 
bined With the carrier materials to produce a single dosage 
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form Will vary depending upon the host treated and the 
particular mode of administration. For example, a formula 
tion intended for the oral administration of humans may 
contain from 0.5 mg to 5 g of active agent compounded With 
an appropriate and convenient amount of carrier material 
Which may vary from about 5 to about 95 percent of the total 
composition. Dosage unit forms Will generally contain 
betWeen from about 1 mg to about 500 mg of an active 
ingredient, typically 25 mg, 50 mg, 100 mg, 200 mg, 300 
mg, 400 mg, 500 mg, 600 mg, 800 mg, or 1000 mg. 

[0102] It Will be understood, hoWever, that the speci?c 
dose level for any particular patient Will depend upon a 
variety of factors including the age, body Weight, general 
health, sex, diet, time of administration, route of adminis 
tration, rate of excretion, drug combination and the severity 
of the particular disease undergoing therapy. 

[0103] The folloWing Examples describe the laboratory 
synthesis of speci?c compounds of the invention and are not 
meant to limit the scope of the invention in any Way With 
respect to compounds or processes. It is understood that, 
although speci?c reagents, solvents, temperatures and time 
periods are used, there are many possible equivalent alter 
natives that can be used to produce similar results. This 
invention is meant to include such equivalents. 

[0104] Abbreviations used herein have the folloWing 
meanings: 

ABBREVIATION DEFINITION 

Ac acetyl 
Boc t-butoxycarbony 
BSA bovine serum albumin 
MCPBA m-chloroperbenzoic acid 
Cbz carbobenzyloxy 
Et ethyl 
HEPES [4—(2—hydroxyethyl)—1— 

piperazineethane sulfonic 
acid] 

IPE isopropyl ether 
Me methyl 
PCC pyridium chlorochromate 
PhMe-MeCN toluene acetonitrile 
PMSF —toluene sulfonyl?uoride 
WSC.HCl Water soluble carbodiimide.HCl 

EXAMPLE 1 

1 —Methanesulfonyl-N-(5 -phenyl-2-pyraZinyl)spiro 
[indoline-3,4‘-piperidine]-1‘—carboxamide 100 

[0105] 

NHZ N I \ 
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1-1 

PhOCOCl/ 
Pyridine 
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100 

SO2CH3 
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[0106] Step 1: Preparation of Compound 1-2 

[0107] Phenyl chloroformate (0.64 mL, 5.1 mmol) Was 
added to a vigorously stirred solution of 2-amino-5-phe 
nylpyraZine 1-1 (794 mg, 4.64 mmol) in pyridine (10 mL) at 
room temperature. After being stirred at room temperature 
overnight, the mixture Was diluted With EtOAc to give a 
suspension, in Which the desired compound precipitated out. 
The suspension Was successively Washed With 1 N KHSO4, 
brine and dist. Water. The precipitate Was collected by 
?ltration and dried to give phenyl N-(5-phenyl-2-pyraZinyl 
)carbamate 1-2 (847 mg, 63%). The ?ltrate Was concentrated 
under reduced pressure to produce precipitate, Which Was 
collected and dried to give the second crop (340 mg, 25%). 

[0108] Step 2: Preparation of Compound 100 

[0109] A mixture of phenyl N-(5-phenyl-2-pyraZinyl)car 
bamate 1-2 (7, 350 mg, 1.20 mmol), 1-methylsulfonylspiro 
[indoline-3,4‘-piperidine] hydrochloride 1-3 (400 mg, 1.32 
mmol) and Et3N (0.5 mL, 3.6 mmol) in CHCl3 (6 mL) Was 
heated to re?ux for 3 h. After cooling, the mixture Was 
diluted With EtOAc, Washed With 10% citric acid, sat. 
NaHCO3 and brine, dried over MgSO4, and concentrated 
under reduced pressure to start precipitation. The precipitate 
Was collected by ?ltration and dried in vacuo to give 100 
(517 mg, 93%) as a White poWder. 

[0110] m.p. :201-203° C. 

[0111] 1H-NMR (DMSO-d6) Was consistent With the pro 
posed title structure. 




























































