1 DESCRI PTI ON PYRROLOPYRI M DI NE AND PYRROLOPYRI DI NE DERI VATI VES
SUBSTI TUTED W TH CYCLI C AM NO GROUP 5 [ DETAI LED DESCRI PTI ON OF THE

| NVENTI ON] [ TECHNI.CAL FI ELD] The present invention relates to a
t herapeutic agent for diseases in which 10 corticotropin releasing factor

(CRF) is considered to be involved, sych as depression, anxiety,
Al zhei ner' s di sease, Parkinson's disedse, Huntington's chorea, eating

di sorder, hypertension, gastral pgis &m drug dependence, cerebral
infarction, cerebral ischema, cerebral €denma, cephalic external wound,

| nf | ammat | on PYRROLOPYRIMISNEARERPIRROGOPIRIBINE DEfiRATgvRgVe! syndrome,

sl eep disorders, epilepsy, dermatiti des, zophrenra

[ DESCRI PTI ON OF THE SBRERITEFEDSRITH CPCIR ARAR ‘empi ing 41 ani no acids
(Sci ence, 213, 1394-1397, 1981; and J. Neurosmc.y, ,U%8-100, 1987), and it

I s suggested that CRF plays a core role in 20 biol ogical reactions against
stresses (Cell. Mol. Neurobiol., 14, 579-589, 1994; Endocrinol., 132,

723-728,51994; and Neuroendocrinol. 61, 445-452, 1995). For CRF, there are .
the following two paths: a path by which CRF acts on peripheral inmune

system or §PkFAMED RESERIFIION OFHIE TNVBNITTON)pot hal anus- pi t ui tary- adr enal
system and a path by which CRF functions as a neurotransmtter in central
nervous system (in 25 Corticotropin Rel easing Factor: Basic and C i nical
Studi es of _a Neuropeptide, pp. 29-52, 1990). Intraventricul ar

adni ni st r al TBEHMCARFIEBDy pophysect omi zed rats and nornmal rats causes an
anxi ety-1ike syrr%tgom in both types of rats (Pharnmacol. Rev., 43, 425-473,

199;%; and Brai n RBEPresgnf invention rejatenip, a thempyuticigant fos diseimes én whizhsuggest ed
t He )2 ﬁar(t:(i) i tat i.on of, i n_hypot hal anus-pi tuitary-adrenal system and
the patHwal 'ﬁ?g IO Esicasing tReIAT(GIgRds sensidered todheriawelved, sueh andepsessioa
nervous s Jhe .review b ns and, Nenmeroff in 1991 summari zes
di seases ?’%ﬁﬁgﬂ}@cfﬁ%emer 5 ﬁlse&%, %ISOI?’ > glseaSe, Huntington’s chorea, eating disorder,
hypertension, gastral diseases, drug dependence, cerebral infarction, cerebral ischemia,
cerebral edema, cephalic external wound, inflammation immunity-related diseases,
alpecia, irritable bowel syndrome, sleep disorders, epilepsy, dermatitides, schizophrenia,

15 etc.

[DESCRIPTION OF THE PRIOR ART]
CRF is a hormone comprising 41 amino acids (Science, 213, 1394-1397, 1981;
and J. Neurosci., 7, 88-100, 1987), and it is suggested that CRF plays a core role in
20  biological reactions against stresses (Cell. Mol. Neurobiol., 14, 579-5_8_8,-:»_.1.994;
Endocrinol., 132, 723-728, 1994; and Neuroe_ndbcﬁnoi. 61, 445-452, 1995). ‘For CRE,
there are the following two paths: a path by which CRF acts on peripheral immune
system or sympathetic nervous system through hypothalamus-pituitary-adrenal system,
and a path by which CRF functions as a neurotransmitter in central nervous system (in
25  Corticotropin Releasing Factor: Basic and Clinical Studies of a Neuropeptide, pp. 29-52,
1990). Intraventricular administration of CRF to hypophysectomized rats and normal
rats causes an anxiety-like symptom in both types of rats (Pharmacol. Rev., 43, 425-473,

1991; and Brain Res. Rev., 15, 71-100, 1990). That is, there are suggested the



CRF is involved (Pharmacol. Rev., 43, 425-474, 1991). That is, CRF is

i nvolved in 5 depression, anxiety, Al zheiner's disease, Parkinson's

di sease, Huntington's chorea, eating disorder, hypertension,
gastrointestinal diseases, drug dependence, inflanmmation, +inmunity-related
di seases, etc. It has recently been reported that CRF is involved also in
epi | epsy, cerebral infarction, cerebrdl ischenia, cerebral edema, and

PO U R e
25t her apedian CREGHCRYY ol ERRRIIEn oA 3R alD P T05) 002549 and
fespectively as QRN B DORAE s RenRRr B df Htharies algrar akcknent st ry
Fonever - nong. o NeBIPRARLSE Rey LS AP LD, TR CE CHE I Ret i on,

o to provi der i, Bl el s Ul e AR Eiole, HUBIREGRERborli Ve as
Cons, et et ooy v B ek MBI R ARSRSs, I Bipkhaerd ilmbyon,
di sease, Pmukunserelfedliis@Bes etcUNhisTeéily bebh Ripdfted Bt ORF i€ imRTa

hypertensi on, gastral diseases, drug dependence, epilepsy, cerebra

i nf ar cti onin epdepsy arebraldhfandtion, caeibial Bthepdle @ercbraiaidbilh] sdoepRARA xMMNd,

i nflammation, inmunity-rel ated di seases, alpecia, irritable bowel
syndrome, pwwl(Bdhia Rede¥4S, 33pB42099]; e Neurdli BEA48-498) 129D DN Bein REE. 25
[ MEANS FOR SOLVI NG PROBLEI\g The present inventors earnestly investigated
pyr r ol Yy rila2tdRE1.k996; andBrainoRes: 744,16eISH0, 1997)y decondimtly, tattagonivist h a
cyclic am no, gr that have a high 3 affinity for CRF receptors, whereby
the pr eseﬁgaﬁ"g\/gﬁg rensPieasarp asefubssclbagepeuticagentsiier the diseases desceihtd abovies
pyrrol opyrim di r ol ridine derivatives substituted with a
cyclic amno grgﬁg%f%{gﬁé‘&%&m 53004 diselpsopyrrolppyritingandoy r r ol opyri di ne
o BB E s YSLcGety s UHE B0t Burhgis Blosrante &"°

Medicinal Chemistry 10 (2002) 175-183 also discloses pyrrolopyrimidine derivatives.

15 However, none disclose the compounds provided in the present invention.

[PROBLEM(S) TO BE SOLVED BY INVENTION]
An object of the present invention is to provide an antagonist against CRF
receptors which is effective as a therapeutic or prophylactic agent for diseases in which
20 CREF is considered to be involved, such as depression, anxiety, Alzheimer’s disease,
Parkinson’s disease, Huntington’s chorea, cating disorder, hypertension, gastral diseases,
drug dependence, epilepsy, cerebral infarction, cerebral ischemia, cerebral edema,
cephalic external wound, inflammation, immunity-related diseases, alpecia, irritable
bowel syndrome, sleep disorders, epilepsy, dermatitides, schizophrenia, etc.
25
[MEANS FOR SOLVING PROBLEM]
The present inventors earnestly investigated pyrrolopyrimidine and

pyrrolopyridine derivatives substituted with a cyclic amino group that have a high



RB X-(CHRF--(CRR,,, RNAr RAIN-"N Rs Y Re 10 (wherein the cyclic
am no group is represented by the followng fornmula [I1]: X-(CHR)n
(CRRRYmMR4\ ON[Il) RS 15 in which the cyclic amno group is a 3- to

8- nmenbered saturated cyclic amne or a 3- to 8-nenbered saturated cyclic
am ne bridged with G .sal kyl ene or Cl. 4al kyl ene- O O 4al kyl ene between any
different two carbon atons of the cydic amne, which cyclic amne is
substi t ut egﬁlr\{iitt& aﬁg ou%gr egresent ed by -(CRRm(CHRn X, R4 and R5

i ndependent V" 'éri°t het SERtas, vefiershy the present bwentiom has dentahepmplished. ani ne; 20
X is cyano, hydrﬁ@/ or -OR9;.. Yis Nor CR Q.. Rl is hydrogen, hydroxy,

G .salkyl, O sal FoR5Sa@ yahiion squrlopyeimjdias andpyeyolopyridine dertimadivegen or

G _sal kyl ; o e cyano, C sallcyl, G _sal koxy-G _Sal kyl or

hydr oxy-G allk%dwﬂggg?[ﬁﬁcsméﬂoﬁﬂ“@g??a%ﬂi’ébé‘ﬁl fromo, 1, 2, 3, 4 and 5; n
710 5 o euer ABTEER AR B S i T vl ot "
hydr oxys eth® $¥suS re cyano- C | kyl or Cl.5alkyl; R5 is
hydrogen or C %Oa é&?‘?k‘%‘l‘?2’9%33‘?'603’@ﬁ$?%1ﬂ_‘§£ﬁ@y| . C3%cycl oal kyl ,

C3. 8cycl oal kyl -d _sal kyl, hydroxy, 5 C1.5al koxF}/B, C3. 8cycl oal kyl oxy or
-N(Ru) R12;

7
X—(CHRY):—(CR'R3,, AN N-Ar
= I
e N—( _/(N [I]
- 5 Y
";-:) R Re
10

(wherein the cyclic amino group is represented by the following formula [11):

X—(CHR%,—(CR'R)),,

R N— [II]
RS
15 in which the cyclic amino group is a 3- to 8-membered saturated cyclic amine

or a 3- to 8-membered saturated cyclic amine bridged with C,.salkylene or Cjalkylene-
O-Cy.alkylene between any different two carbon atoms of the cyclic amine, which

cyclic amine is substituted with a group represented by -(CR'R? m-(CHR*),-X, R* and

5.
R” independently on the same or different carbon atoms of the cyclic amine;
20 X is cyano, hydroxy or -OR®;

Y is N or CR,
1.

R"is hydrogen, hydroxy, Cisalkyl, Cy.salkoxy-C; salkyl or hydroxy-C;.salkyl;

R%is hydrogen or C,.salkyl;
3.

R is hydrogen, cyano, Cisalkyl, Cysalkoxy-C.salkyl or hydroxy-Cy salkyl;

25 m is an integer selected from 0,1,2,3,4and5;
nisQorl;

with the proviso that when X is hydroxy or OR®, and n is 0, then m is an integer selected

from1, 2, 3, 4 and 5;



R7 and R8 are the sane or different, and independently are hydrogen,

hal ogen, Cl.sal kyl, C3$cycl oal kyl, C3%cycl oal kyl -d _5al kyl, hydroxy,

Cl. 5al koxy, C3%cycl oal kyl oxy, -N(R|I')Rl2a, -CO>2R13, cyano, nitro,

Cl _bal kylthio, trifluoromethyl or trifluoromethoxy; or R7 and R8 are taken
together to form-CHz-CH2-CH2-CH2 10 or -CH=CH CH=CH-; R9 is C1.24acyl,

Cl _1lal koxycarbonyl, aryl -G .sal kyl oxykarbonyl, -CO O CHR14- O CO R15,

- P(=0) (OR142) OR15/,,, -CO-(CH2) p- (CHR16) g NR17R18, aryl carbonyl ~or

het er oar yl car bon{ is b¥fspgsm hpdreny, SwdepracGusalkyh wyanth ¢yansrer-olewor i s
unsubstituted or. substituted with Cl.5al koxy, and Cl_24acyl optionally

i ncl udes ofe5#kYki x doubl e bonds; 15 R10 is hydrogen, Cl.sal kyl, hal ogen,
cyano or -CO2R19; ;Ar is aryl or heteroaryl which aryl or heteroaryl is
unsubstituted or ﬂﬁd&qr?ﬁft“éﬁ(?lﬁﬁ]‘ﬁf;l or nore substituents, which are the

sanme or differents.selected from.the gro nsi stin f n,

Cl. 5al kyl, C, sc&c Fszl}ﬂ‘f?ﬂe?’ 6253%9[11(@'6? 5:10%%;/ %gﬁmﬁ%éé#%%&“ﬁ

Cl. sal kyl thi o, G | kyl syl finyl, usahkyl sul fonyl, cyano, nitro, hydroxy,
20 CC2R 9afbl-§“af%§§’§¥i°ﬁgﬁiﬂy%ﬁ§§%, ﬁloq =O RL9', -NRrlbcO2R sa -S(0O), NR
I 1 bR12b hydr oxy skylam no- C2,. triflyoronethyl

trifluoronet hoxy,Refglﬁﬁu%&%%&%ﬁﬁﬁeﬁg%ﬁé@%@@#nﬂ%ﬁ?ﬁyéﬁdﬁfl’c}%?gen’

et hyl enedi px - e oy+ is hydroxy, Y is
N, and the@%agﬁi&gc?%&?g%} %%M*%@l%%émgp &ﬁ%&y.t(\%%%ﬁ{&%yl s aryl or

het er oar yl cyaiveRa i WxvOINdRE gL 1&ar b, 18 et b itiioad of
substi t uent %S ﬁ Cc Whrhghge%cf edbﬁ o’n%? ﬁ%ﬁg}ggﬁ G;]%gﬂ? IrtFlr9 %rug?n%%ﬁgﬂforM'
and-R12 argiffubforséh®xy?bor & hheREate taEéiﬂoF&ﬁ&Q@%‘ﬁﬂt(tM -@H%-mptmen,
Cllﬁal kyl, C3_scycl oal kyl or C3.8cycl oal'kyl - C1. 5al kyf; 11 and R12' are the
sanme olQdiéf-OHNCH-GHECHydependently are hydrogen, 5 G -sal kyl,

C3-scycl oal kyl or_ C3%$cycl oal kyl -d sal kyl; R11b and R12b are the sane or

different, and iR'deGzndeyl Cy.atlexhyatbagdnaryl-Ci_sallefléopicarbodgl ycOa kyl or
C3- scycl oal k }4-(31 .sal kyl; R13 i hyldsr ogen, G -sal k}/ﬁl , C37$cycl oal kyl ,

C3. scycl oawé -QtCQAR Ry P(=QHORIORY, -6OCHRY-(GHR™®),-NRTRY, arylcarbonyl
C3-scycl oal kyl oxy-d -sal kyl or phenyl; Rl4 and R15 are the sanme or

di fferent ,oréﬁ@rqqqml@g@ﬁgﬂnmhyreg} eachysaidaggh aryl and heteroaryl is unsubstituted or

substituted with C;_salkoxy, aI_ld Ci-2¢acyl optionally includes one to six double bonds;

15 R s hydrogen, Cy.salkyl, halogen, cyano or -CO.R™;

Ar is aryl or heteroaryl which aryl or heteroaryl is unsubstituted or substituted
with 1 or more substituents, which are the same or different, selected from the group
consisting of halogen, C;.salky], Cg.gcycloa]kyl, Casalkenyl, C;.salkynyl, Crsalkoxy,

Cysalkylthio, Cy.salkylsulfinyl, C;.salkylsuifonyl, cyano, nitro, hydroxy, -

20 COlega, -C(=O)R19“, -CONRm’Rm’, -OC(=O)R19°, —NRm’COng, -S(O),NRubRw’,
hydroxy-C; salkylamino-C;.salkoxy, trifluoromethyl, triﬂuoromethoxy, difluoromethoxy,
fluoromethoxy, methylenedioxy, ethylenedioxy and -N(RZO)RZI; with the proviso that
when X is hydroxy, Y is N, and the cyclic amino group is 5-membered ring, then Ar is
aryl or heteroaryl which aryl or heteroaryl is substituted with at least one of substituents

25 which are selected from halogen and trifluoromethyl;

R and R™ are the same or different, and independently are hydrogen,
Cysalkyl, Csscycloalkyl or Cg.gcycloa}kyl;cl.salkyl;

R™* and R'® are the same or different, and independently are hydrogen,



G -sal kyl or aryl-Cl -5al kyl; Rl4a and Rl5a are the sane or different, and
| ndependently are hydrogen, G .salkyl or aryl-d.salkyl; 10 R6 is
hydrogen, G -sal kyl, aryl, heteroaryl, aryl-Cl.sal kyl, heteroaryl-Cl
sal kyl, hydroxy-G -sal kyl, hydroxycarbonyl -C . sal kyl ,

hydr oxyphenyl - C1. sal kyl, C -sal koxy- C1.5al kyl, am no-d -sal kyl,
guani di no-d -sal kyl, nercapto-d -sal&yl, G -sal kylthio- G -sal kyl or
am nocar bo(?qyl -Oﬂ'éa”gc?il; 17 and R s are the sane or different, and
i ndependen %/alkar €3 or {3 s¢yclaadkylyG1 salk3L8cycl oal kyl |

C3. gcycl oal kyl - Cﬁuﬁal by C1.10acyl, O -ioal koxycarbonyl or

aryl -d - sal kyl oxycaq’ng y| 2r¢ e sams of dhiffqeert, ancbindependentbynart hedrogen, f or m - CH2- |

020 CARARIRGRORIRRLG Bus an nieer selected fom 0,
nydogen o O 5 Ot oA 0 QR I AL Lie sare or 9 forent and
e OCLSE S EA TSRl LoaELy (hereol or N oxide ther ol of
(e present speRiigntian ekt Ieabll PG AERNLIGS , The Lo @ 3 Lo

pyrrolidi Gﬁsamﬂl@?ﬁfﬂia&gﬂkﬁzepane or azocane. The term "G . sal kyl ene” neans
a straight or ‘branched chain alkylene of 1 to 5 carbon atoms, such as

net hyl ene, et hyR€hend ROR¥IHENGmd &1 IBL . ranet hyl.ene,

pent armet hyl ene or the like. 5 The tdggnljlax%gg&%dtgs%’ ﬁﬁnﬁ%ﬁ%é’ég@fﬂe&r ated cyclic
amf)ne bri yhot &yl sdikWy| ene  or Cl. 4al kyl ene- O- C 4al kyl ene between any
di-fferent two clglrébon atons of the cyclic amne" includes, for exanple,

8- azall cycl of 3.B. iy hyslrogeny C; sallcyd zapi, aytetddryl; syl 0Ok Héteroaryl-cl.salkyl,
hydroxy-Cy.salkyl, hydroxycarbonyl-Cy salkyl, hydroxyphenyl-C;.salkyl, Cy-salkoxy-

Ci-salkyl, amino-C; salky], guanidino-Cysalkyl, mercapto-C sakyl, C;.salkylthio-
Crsalkyl or aminocarbonyl-C, salkyl;
R and R* are th i I
are the same or different, and independently are hydrogen,
15  Cysalkyl, Cs.scycloalkyl, Csscycloalkyl-C.salkyl, Cia0acyl, Ci-realkoxycarbony! or
aryl-Cy salkyloxycarbonyl;
or R* and R are taken together to form -CH,-, -CH,CH;-, -CH,CH,CH,-
or -CHzCHzCHzCHz-;
’ p is an integer selected from 0,1,2,3,4and5;
20 qisOor 1;
R¥ is hydrogen or Cisalkyl;
R is hydrogen or Cysalkyl;
rislor2;
20
R* and R* are the same or different, and independently are hydrogen or
25  Cysalkyl), individual isomers thereof, racemic or non-racemic mixtures of isomers
thereof or N-oxide thereof, or pharmaceutically acceptable salts and hydrates thereof.
The terms used in the present specification have the following meanings.

The term "a 3- to 8-membered saturated cyclic amine" means aziridine




7-azabicycl o[ 2. 2. 1] hept-7-yl, 3-oxa-7-azabicycl o[ 3. 3. 1] non-7-yland 3-oxa-9-
azabicycl o[ 3.3.1]non-9-yl. 10 The term"Cl_sal kyl" nmeans a straight chain
or branched chain alkyl group of 1 to 5 carbon atons, such as nethyl,

et hyl, propyl, isopropyl, butyl, isobutyl, t-butyl, sec- butyl, pentyl,

i sopentyl or the like. The term"C _sal koxy" neans a straight chain or
branched chain al koxy group of 1 to6 carbon atons, such as nethoxy,

et hoxy, propoxy, isopt | oxy,.. but oxy, 15 isobutyl oxy, pentyl oxy,

i sopent yl o%%FHGHIG HE"&F‘ﬁ&.; PeEiding, Azepene AZReABg- G sal kyl " neans a

bstituted kyl g ing th b - ti d ¢g.salk
R 1 Sk A T e R
havi ng 20020 SePeurE oS el e e Rt (e byl g hrnd, O
2- hyd - |,
2- hgd[giﬁ%ﬁ%’i‘?@‘ﬁ@%&é‘%ﬁ%ﬁ%, 4- hydr oxybut yl , 5- hydr oxypentyl or the
i ke. The t " = Cl y tiptuted C1 | kyil havi
cyano group.  sub Bt s Sl me PR BT Pt e frgBnlp CPialiflens™ ! M
3- a2l oeut - t | i ke. .The t
R L A A T T
cycl opro i : e, hi ke.
The. tor m GRS, Ko Al Byl SRS SE ARV BBEL S Bl S
having 7 7-&abrbelf2.2RHepenad ﬁ@y@bm&ﬁyﬂﬁmh@gﬁ%ﬁ%?;ﬁ@_, such as

cycl opropyl net hyl, = cycl opropyl et hyl , cycl opent’y e |like. The

ter-{rl‘rr]‘s" C3$apatiopldB|30Xuon-9edns a cyclic al koxy group of 3 to 8 carbon
at-ons, such as cycl opropyl oxy, cycl obutyl oxy, cyclopentyloxy or the like. 5

The t &l0m " hal ogdii teremts; shlkybrmemns acilaight ciain br Brah¢iR dRhainQdtylgraipsp1 The
term " C34cycl oal kyl oxy-C . sal kyl" nmeans a substituted O _sal kyl group
havi ng t h& alserben ptoms, surbcs@setiyly ethgh propylyisopaspyl Hitglpissbity)) ebutylsech as
O Ol P Py L pomiah Tsapeiyt b the prar | XYt IYI - or the ke
The term "Cy.salkoxy" means a straight chain or branched chain alkoxy group
of 1 to 5 carbon atoms, such as methoxy, ethoxy, propoxy, isopropyloxy, butoxy,
15 isobutyloxy, pentyloxy, isopentyloxy or the like.
The term "C;.salkoxy-C.salkyl" means a substituted Cisalkyl group having the
above-mentioned Cy_salkoxy group as the substituent, such as methoxymethyl, 2-
methoxyethyl, 2-ethoxyethyl or fhe like.
O The term "hydroxy-C; salkyl" means a substituted C;.salkyl group having
20 hydroxy group, such as hydroxymethyl, 1-hydroxyethyl, 2-hydr0xycfhyl, 1-
hydroxypropyl, 2-hydroxypropyl, 3-hydroxypropyl, 4-hydroxybutyl, S-hydroxypentyl
or the like.
The term "cyano-Cy.salkyl" means a substituted Cy.salkyl group having cyano
group, such as cyanomethyl, 1-cyanoethyl, 2-cyanoethyl, 3-cyanopropyl, 4-cyanobutyl,
25 5-cyanopentyl or the like.
 The term "Cs-scycloalkyl" means a cyclic alky! group of 3 to 8 carbon atoms,
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or the like.

The term "Cjscycloalkyl-Ci.salkyl” means a substituted Cisalkyl group having



The term " d .sal kylthio" means a straight chain or branched chain alkylthio
10 group of 1 to 5 carbon atons, such as nethylthio, ethylthio, propylthio
or the like. The term"d -24acyl” neans a straight chain or branched chain,
and saturated or wunsaturated acyl group of 1 to 24 carbon atons, such as
acetyl, propionyl, butyryl, pentanoyl, hexanoyl, heptanoyl, octanoyl,
nonanoyl , decanoyl, isobutyryl, 2,2- Minethyl propionyl,

osa-5, 8,11, 14-tetraenoyl, docosa 15

tad -9,12-di l., €] .
2.7.10, 13, 185 ASvrmeasnsA Creveloalkybasiha subsiiuent, sbeh saoPppromsimstbyl i ke. The
t "d .l oalk b |." | ght chai b hed chali
aFlr((r)nxycar bgﬁi)?’&é\ég@%ygP’¥§°P%1%§12832P%&'%EH&?Om;f: 2:J(r:lh0<;s :rg?ﬁoiycgr gggyl,

th b |, f b but, b |, t vl |,
ey oxycar bonyl The Rty CorRE ARG TR R XA TR ouR 6hy RoR FEPBonyl | 20
d | [ b - but | the like. Th
Secy! /oG S RRRBRED S LR B 7, e, T

t havi t ' ' h . t hyl th
' ke: The tor m » 6P REBLE TGS hiphile M he NoRRET papfRlY| © 1N
G . sal kyl i ' e tJ
substi tuent - eucrilenZEHRyeRUIR 0 AU SRR | SRSRAC, Byl 20up | e
Lke. The kil ihRlabbderBitived CIRERT0AMARPAS thi!sSRRAD Aot 2097 OUP Daving the

t
above- nentioned aryl as the substitu such as benzoyl,

napht hal en@’clop@@}fﬂ%&‘ﬁothyLn@E??lbﬁﬂoﬁ?ﬁx?etﬁ%‘{d}Qﬁ‘é/ﬁkQr the like. 8 The term

"heteroaryl” neans a nonocyclic or bicyclic group of 5 to 12 ring atons
hq,w)ng at | east Theaeas OﬂﬁgaﬂJ@ltﬁﬂd'fgn&miarsﬂ'aigﬁt EHasn 61 Bi@ndhel@hdinallgmiorhi ch may
be the same or different and are selected fromnitrogen, oxygen and

sul f ur 10 sugrhumsf by $ darbon atpys] stchias yhethylthic] @tinilthio, peppyithioydr, the likal yl |,

benzof uranyl, quinoxalinyl, 5 benzo[1, 2,5]thiadiazolyl,

benzo[ 1, 2, 5] oxaditgAeiny 'Ciamadyliemeanse, stifight chaimot benehesiarhping andsatydatedoeans a
substituted carbonyl group having the above-nentioned heteroaryl as the
subst i t uerknsatyatad ac31 grpup of héo 24 carbba pipms, gyehi agiagetyB prepiensdgutyryl,

pyri di ne-4-car banyl , perm’ di ne- 2-carbonyl, pyrim dj ne-4-carbonyl,

pyrim di né’-egt-aﬁ%}‘lbg"rﬁ?mﬂr ¢Rtanoy}, jestanoyl, nonanoyl, decanoyl, isobutyryl, 2,2-

dimethylpropionyl, octadeca-9,12-dienoyl, eicosa-S,S,11,14-tetraenoyl, docosa-
15  4,7,10,13,16,19-hexaenoyl, eicosa-5,8,11,14,17-pentaenoyl or the ch.

The term "Cy.jpalkoxycarbonyl" means a straight chain or branched chain
alkoxycarbonyl group of 2 to 11 carbon atoms, such as methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, pentyloxycarbonyl,

hexyloxycarbonyl, heptyloxycarbonyl, octyloxycarbonyl, nonyloxycarbonyl,
20 decyloxycarbonyl, isopropoxycarbonyl, t-butoxycarbonyl or the like.

The term "aryl" means a monocyclic or bicyclic group of 6 to 12 ring carbon

atoms having at least one aromatic ring, such as phenyl, naphthyl or the like.
The term "aryl-C.salkyloxycarbonyl" means a substituted
Cisalkyloxycarbonyl group having the above-mentioned aryl as the substituent, such as
25 benzyloxycarbonyl, phenethyloxycarbonyl or the like.
The term "arylcarbonyl” means a substituted carbonyl group having the above-
mentioned aryl as the substituent, such as benzoyl, naphthalene-1-carbonyl,

naphthalene-2-carbonyl or the like.



10 The term "C2_sal kenyl " neans a straight chain or branched chain al kenyl
group of 2 to 5 carbon atons, such as vinyl, isopropenyl, allyl or the

| i ke. The term " C2.sal kynyl" neans a straight chain or branched chain

al kynyl group of 2 to 5 carbon atons, such as ethynyl, prop-1-ynyl,
prop-2-ynyl or the like. The term"d _sal kysul finyl" neans a straight chain
or branched chain 15 al kylsulfinyl gr®up of 1 to 5 carbon atons, such as
met hanesul finyl, ethanesul fnyl or the like. The term"( _sal kysul fonyl"
means a strai ght ﬁﬁé?"ﬁl t%%ﬂ'cmnéﬁamqnocxﬁlmrémwchﬁgrowqféﬁodﬂ g o 5
carbon ato such as .nmet hanesul fonyl , ethanesul fonyl or the |like. 20 The
Lor m * hydr CRCHVnG RJFShe HcAromatia iRg Ryvingamiterag J b 4 efarus whickmayadbs,
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as the substituent, such as “hydroxycarbony onyl et hyl ,

3- hydr oxy Cadrbewyl] pyridine-4-cAbbN ! Syt ARROIELBEEYI pffim{dife-dikfbonylNe term
"hydr oxyphenyl -C:ilf_;gal kyl " meaﬂs a substitut edy]bp?fglgl Kyl gI’OLIOSyS havi ng a

hy dr,oxy phepytimiglireu-cadbonyler shdlld, t uent, such as 4- hydroxybenzyl, 3-
hydroxybenzyl 2-hydroxybenzyl, 2-(4-hydroxyphenyl)ethyl or the like. The
term "a@i no- G _SHhddetr "Gpaaliengl"anémisiatstiaiztit Chaibet toghclpdaipinhakénygdupani no
group as the substituent, such as am nonethyl, 1-am noethyl, 2-am noethyl,
3- am nopref@/io,5 carbon atobstsubh asviayl, iwperpenyl, allylidrehd likee. 10 The term
"guani di no-C _5al kyl " neans a substituted C .salkgl group having a
The term "C;.salkynyl" means a straight chain or branched chain alkynyl group
of 2 to 5 carbon atoms, such as ethynyl, prop-1-ynyl, prop-2-ynyl or the like.
The term "C;salkysulfinyl" means a straight chain or branched chain
15  alkylsulfinyl group of 1 to S carbon atoms, such as methanesulfinyl, ethanesulfinyl or
the like.
The term "Cy.salkysulfonyl" means a straight chain or branched chain
alkylsulfonyl group of 1 to 5 carbon atoms, such as methanesulfonyl, ethanesulfonyl or
i’ the like.
20 The term "hydroxy-C;.salkylamino-Cs.salkoxy” means a substituted C;.salkoxy
group having a hydroxy-C; salkylamino group as the substituent such as 2-(2-
hydroxyethylamino)ethoxy or the like.
The term "aryl-C;.salkyl” means a substituted Cy.salkyl group having the
above-mentioned aryl as the substituent, such as benzyl, phenethyl, 3-phenylpropyl,
25  naphthalen-1-ylmethyl, naphthalen-2-ylmethyl or the like.
The term "heteroaryl-C; salkyl" means a substituted C;.salkyl group having the
above-mentioned heteroaryl as the substituent, such as 1H-indol-3-ylmethyl, 1H-

imidazol-4-ylmethyl or the like.



guani dino group as the substituent, such as guani di nonet hyl,

1- guani di noet hyl , 2- guani di noet hyl, 3-guani di nopropyl, 4-guanidi nobutyl,
5- guani di nopentyl or the like. The term "nercapto-(.5al kyl" neans a
substituted G .sal kyl group having a nercapto group as the substituent,
such as nercaptonethyl, 1-nercaptoethyl, 2 15 nercaptoethyl,

3- ner capt opropyl, 4-nercaptobutyl, 5-8ercaptopentyl or the |like. The term
"Ci.sal kylthio-GC _.salkyl" nmeans a substituted G --al kyl group having the
above- ment i oned Ghedaimkyhydapxycgrbonpl-Gssalid” meinsta substifutedsCrdalkyb group

met hyl t hi omet hyl, ~ 1-net hyl t hi oet hyl , 2-net hyl t hi oet hyl,

3- et hyl t hiksyHgA Ry droxycattieprt grpup at the substitnmt, suengs hﬁﬁ%@p@ﬁt@bnymethﬁeﬂ i ke.

20 The term "am nocar honyl -C sal kyl " neans_a substituted G --al kyl group
havi ng an giﬁdfﬂiﬁ’ﬁ?'% Fthédo SulpydEexychdosvipEny] delitdroxygarbonylbuty! or the Tike.

& am nocar bony! Uit IBRETDPRE Hheabhl aisans APYrubHed CrGHE N ch ary
whi ch are. TREnEHAOEThnL G s bt SESHER Sieh 334 REHPERIcbns st | ng of
G- ooyt LR ERs ey ZpPER RS & el oeale i  ro. “hyar by,
S(0), NRLLbRI2D WA e, GRS et (T gl nhaviree.
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2, 6~di net hympderogyl, &aﬁmbmﬂ@%ﬁﬁﬁb?ty@_tgﬁﬁg?b?d sopr oyl phenyl ,

2, 4-Xdi chl or ophenyl’,” 2, 6-di chi’or ophe 4- trifluoronethyl phenyl,

4- et hagy- 2- net h¥helenykuaddibbl O a1t s URLBHREREO PR havi
4-i sopropyl - 2- met hyl t hi gghenyl , ZS?EC?G-H met hyl phenyig,f'? Wroup having a

4- br ono- 2, uahidied pyduplasyd substirubiit sEchs Guski@inditethy Ny fuanidinoethy!l, 2-
4- chl oro- 2, 6-di net hyl phenyl , 2,4, 6-tibronophenyl, 2,4,5- tnbronophenyl,

2, 4, 6-t ri cimasidipteshyl) 3-gRanidiopropyh 4eguapiimobutyl45-guardindpéntyldirahé ikopheny |
6- chl or o- 2, 4- di bronophenyl , 2, 4-di br ono-6-fl uor ophenyl, 2, 4-
di br omo- 6- net hy| Bifelsyn " mercapii-Gr- syl b meensrosupptituted) C:.salky] gidwpdmving a
mercapto group as the substituent, such as mercaptomethyl, 1-mercaptoethyl, 2-
15  mercaptoethyl, 3-mercaptopropyl, 4-mercaptobutyl, 5-mercaptopentyl or the like.

The term "C1.5aiky1thio-C1.saJkyl" means a substituted C;.salkyl group having
the above-mentioned C; salkylthio group as the substituent, such as methylthiomethyl,
1-methylthioethyl, 2-methylthioethyl, 3-methylthiopropyl, 4-methylthiobutyl, 5-

methylthiopentyl or the like.

20 The term "aminocarbonyl-C; salkyl” means a substituted C;.salkyl group
having an aminocarbonyl group as the substituent, such as aminocarbonylmethyl, 2-
aminocarbonylethyl, 3-aminocarbonylpropyl, 4-aminocarbonylbutyl or the like.

The phrase “aryl or heteroaryl which aryl or heteroaryl is unsubstituted or
substituted with 1 or more substituents, which afe the same or different, selected from

25  the group consisting of halogen, Cy.salkyl, Csscycloalkyl, C;.salkenyl, C;salkynyl,
Cysalkoxy, Cy.salkylthio, Cy.salkylsulfinyl, Cy.salkylsulfonyl, cyano, nitro,
hydroxy, -CO;R™, -C(=0)R'™, -CONR'*R'?, -OC(=0)R'*, -NR'*CO,R**, -
S(O)NR'"*R?, hydroxy-C;.salkylamino-C; salkoxy, trifluoromethy], trifluoromethoxy,



10 net hyl t hi ophenyl, 2, 6-di brono- 4-i sopropyl phenyl, 2, 6-di br ono- 4-
trifluoronethyl phenyl, 2-brono-4-trifluoronethyl phenyl,

4- br ono- 2- chl or ophenyl, 2- brono-4-chl orophenyl, 4-brono-2-nethyl phenyl,
4- chl or o- 2- et hyl phenyl, 2, 4- di nmet hoxyphenyl,

2, 6-di nmet hyl - 4- met hoxyphenyl , 4-chl oro-2, 6-di bronophenyl, 4-

brono- 2, 6-di fl uorophenyl, 2,6-dichlonl@ 4-trifluoromnethyl phenyl,
2,6-dichloro-4 15 trifl uoronet hoxyphenyl,

2, 6- di br onmdifiuaremethesy,dinsr orosthpky mydthylenedigxyy ethylesediokynandnN(BAORY T,

2- br ono- 4, 6- di net hoxyphenyl , 2-bronn-4-isopnopyl-6-nethox¥ghenyl,.

2, 4- di met hdrsludespfor eyamplenisi-dimedylnhanyingb-dimethylphenyl, 2,4-dibromophenyl, 2-
hydr oxyet hyl am no) et hoxy] phenyl . 6-dinethy|anjno-4-neth%lp ridin-3-yl,
22 chl of o- 6-Dremp i SeRBHENPHIZHiharaphgayL, 2,6-dichlorophenyl, 2-chloro-4-

2-chl oro-6-trifl uoronet hoxypyrjdin-3-yl, 2-chlorq-6 20 et hoxypyridin-3-yl,
6- met hoxy- 3L er)rrﬁﬂwﬁéphf;ﬁwthwzﬂleﬁhxlpl@wh|20?1801@:4-mﬂu°r0met)ﬁowphcnyl,
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2-1sopropo = f ry r byi avri Al D=3y, 4 6 B

et howy- b- e BlenyyBIARES /A b bty it Bbrpmo-6-yoropheny, 2.4

2- br.ono- 6- ihdiohe sy il 3 'H‘gﬁ,lp AFERgRYL4-di n- 3-yl,

2, "'6;)di chl Orﬁg%%fi-ﬂéﬂg?{ﬂﬂe%l, %h d(}lgrrrgt y?-?r%}ﬁ)ﬁhet y’?,iérri nogl&}fﬂiddi n-3-yl,

2,4, 6- 10| Mie tmbrphém-28,@_dibroalo_éu-;@sobfdpgﬁmuﬁgz,@dibM-ﬁ: yl, 11

4, 6- di met hyl - 2-di net hyl am nopyri m di n-5-yl ,” 5-i odo- 3- net hyl pyri di n-2-yl,
3- met hyl - Striffwkdréthpiphepy, 3-Bidine4)tfluSrothietiBl fhengly UrtaomorB thlgtaphenyd) B- 2- vyl ,
5-met hyl - 3- net hyl am nopyri di n-2-yl, 3-chl oro-5-nethyl pyridin-2-yl,

3- ani no- 5- hwimoydshiloraphen; $ibroms-2rmethylph8nylj 4+chloyo2emethlphenyl, 2,4-

5-di et hyl am no- 3-net hyl pyridin-2-yl, 5-fluoro-3 5 nethyl pyridin-2-yl,
5- chl or o- 3dimethoptyphenydi Z6-dimethylst-gietheyphenyl, foclioree Bydiprpniogphenyl, X-y | |
5-am no- 3-net hyl pyridin-2-yl, 3-nethyl-5-nitr Opﬁ” i di n- Z-gll , . 3- brono- 5-
met hyl pyri Erpﬁlozlgﬂ%lﬂmremwwzﬁ—%MOﬁ%ﬁwﬂymﬁ ylphenyl, 2,6-dichloro-4-

4,

2

4G e NSO Oy Bbre oo SRR BT e
or ono- 5. 1| IEFESINETh A By s BRREPRRIE 2 H TSR R cbxyphenyl
2. 5-di chl 05 9-4fnethoxy-6-methylphenyl, 2,6-dimethyl-4-[2-(2-
hydroxyethylamino)ethoxy]phenyl, 6-dimethylamino-4-methylpyridin-3-yl, 2-chloro-6-
trifluoromethylpyridin-3-yl, 2-chloro-6-trifluoromethoxypyridin-3-yl, 2-chloro-6-

20  methoxypyridin-3-yl, 6-methoxy-2-trifluoromethylpyridin-3-yl, 2-chloro-6-
difluoromethylpyridin-3-yl, 6-methoxy-2-methylpyridin-3-yl, 2,6-dimethoxypyridin-3-
yl, 4,6-dimethyl-2-trifluoromethylpyrimidin-5-yl, 2-dimethylamino-6-methylpyridin-3-
yl, 6-dimethylamino-2-methylpyridin-3-yl, 2,3-dihydrobenzo[1,4]dioxin-5-yl and
benzo[l,3]di0xoi-4-yl, 5,7-dimethylbenzo[1,2,5]thiadiazol-4-yl, 5,7-

25 dimethylbenzo[1,2,5]oxadiazol-4-yl, 2-isopropoxy-6-trifluoromethylpyridin-3-yl, 2-
methoxy-6-methylpyridin-3-yl, 2,6-dimethylpyridin-3-yl, 2-bromo-6-methoxypyridin-3-
¥l, 2-chloro-6-dimethylaminopyridin-3-yl, 2,6-dichloropyridin-3-yl, 2,4-dimethyl-6-
dimethylaminopyridin-3-yl, 2,4,6-trimethylpyridin-3-yl, 2,4,6-trimethylpyrimidin-5-yl,



met hoxyphenyl , 2, 4-di chl oro-5-fl uorophenyl,

2-chl or o- 5-fl uor o- 4- net hoxyphenyl, 2,4,5-trichl orophenyl,

2-chl oro-5-f |l uor o- 4- net hyl phenyl, 5-fl uoro-4-nethoxy-2- nethyl phenyl,
4, 5-di met hoxy- 2- met hyl phenyl, 5-chl oro-4-net hoxy- 2- et hyl phenyl
2,4,5-trinmethyl phenyl, 6-nethoxy-4-nethyl pyridin-3-yl,

4- met hoxy- 6- met hyl pyridin-3 15 yl, 4,18 di net hyl pyridin-3-yl,
2-chl oro- 4-i sopropyl phenyl, 2-chl oro-4-nmnet hyl phenyl, 4-
anino-2-chI656£M9myb2d3nﬁhyhnﬂmnwdhﬁéhﬁ¥vb5ﬁbdﬁ6ﬁh¢hghyﬁdh22qhB@mmﬁ4L5-
nethylcarbannﬁlﬁggnyl,'4-carbanpyl-2-ch|oropheny|, 2-chl or o- 4-

net hyl sul f omgibglsergepyridinedrybScfinztianinopheethylpizidikRerloS-methyd@pheny | |
2-brono-4 Q net hyl t hi ophenyl, 2-brono-4- et hyl sul f nyl phenyl, L

2- br ono- 4- dPeEYIRRIReRYRgIhET | 3-chlo-S-msthyipyriding: vy 3-sminarfymethplpyridin-2-yl,
2- br ono- 4- cycl gpent yl phenyl , 2-brono-4-tert- butyl phenyl,

2- br omo- 4- (T BISYIYbHEHPPYEiR oo diciamingticmpthyl it AryLs-fluoro-3-

o GRSl S RIS o R+
4-butyl - 2- | t.hi gph - 2- | t hj

et byl ¢ hiZSY o BURyPORE Py b S R RO S gy |
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4-f - 2, - - .

4 cyhno- 2. TTPHARL 25 Miloro s RHOtoRK fichyighenl} EbRBSPY imethoryphonyl, 2-
trifluomo n‘b&dlﬁé-@%b#rﬁeth&?ﬂfh@ﬁﬂ z%hﬁ&n%mmpheﬂﬁm.ﬂcﬁbﬁmsy@nopheny' :

2- chl oro-4- et hoxycar bonyl phenyl’ " 2-chl or 0- 4- met hyl am”nophenyl, 4-cyano- 2-
trifl uor ompdcthdxypReiwi,, 2, 4-dichiiine-S2fhiaeb phenpl) @dhlloro-5-fluoro-4-methoxyphenyl,

2-nmet hyl -4-trifluoronet hoxyphenyl, 2 5 gyano- 4-trifluoronet @thgnyl ,

4- car boxy aj4fptrchioropliengl, Gratfidrgt phieorpt4-méthybiteaxy SAudro i meboryet hyl phenyl ,
4-fl uoro-2-net hyl phenyl, 4-hydr oxy-2- net hyl phenyl, 4-

met hoxy- 2- mstiydpheosl ¥ongimsitterxyt2-methylphehyld Srbidrosdymethoxy-2-Rethylphehyld -

met hoxyphenyl, 4-chloro-2-trifluoronethyl p.h_engl , 4-di met hyl am no- 2-

trifl uor ongidryirimehylphenyl f-methoxpriemptyipypidined 13 4 methpixy-6-methylpyridin-3-

2- cyanqQ-4- net hoxyphenyl , .. 10 4-hydroxy-2-trifl uoronethyl phenyl

2.7 Sopiapylt é%lﬁ@%@f%@ﬁyﬂp%—emm- HOPR BRI herorosmelipheny) 4-

4-Tl uoro- 251%11%1'03—‘(’:’ 5%{,%%&%] f—gﬁl@{(l)-Huéﬁg{hgrﬁgr)ga}n%_ylphenyl, 2-chloro-4-

methylcarbamoylphenyl, 4-carbamoyl-2-chlorophenyl, 2-chloro-4-

methylsulfonylphenyl, 4-carboxy-2-chlorophenyl, 2-chloro-4-iodophenyl, 2-bromo-4-
O methylthiophenyl, 2-bromo-4-methylsulfinylphenyl, 2-bromo-4-dimethylaminophenyl,
20  2-bromo-4-methylsulfonylphenyl, 2-bromo-4-cyclopentylphenyl, 2-bromo-4-tert-
butylphenyl, 2-bromo-4-propylphenyl, 2—br0mo-4-methylphenyl; 2-bromo-4-
trifluoromethoxyphenyl, 2-bromo-4-methoxyphenyl, 2-bromo-4-ethoxyphenyl, 4-
isopropyl-2-methylsulfonylphenyl, 4-cyclopentyl-2-methylthiophenyl, 4-butyl-2-
methylthiophenyl, 4-methoxy-2-methylthiophenyl, 2-methylthio-4-propylphenyl, 2-
25  dimethylamino-4-isopropylphenyl, 2-iodo-4-isopropylphenyl, 2-fluoro-4-methylphenyl,
2,4-difluorophenyl, 2-chloro-4-methoxyphenyl, 2-chloro-4-hydroxypheny], 4-cyano-2-
methoxyphenyl, 4-bromo-2-methoxyphenyl, 2-methoxy-4-methylphenyl, 4-chloro-2-
methoxyphenyl, 2-hydroxy-4-methylphenyl, 4-fluoro-2-methoxyphenyl, 2-hydroxy-4-



trifluoronethyl phenyl, 4-dinmethyl am no-2-nethylthiophenyl, 4-isopropyl-2-
| sopropyl t hi ophenyl, 2-ethylthio-4-isopropyl phenyl, 4-nethylam no-2

nmet hyl t hi ophenyl, 2-nethylthi o-4-propi onyl phenyl,
4-acetyl -2-met hyl t hi ophenyl, 4 15 cyano- 2- net hyl t hi ophenyl,

4- met hoxy- 2- et hyl t hi ophenyl, 4-ethyl -2-net hyl t hi ophenyl,

4- br onp- 2- et hyl t hi ophenyl , 4-isoprd®/l - 2- net hyl sul fi nyl phenyl, 2, 4-
dinethylthlighenyl 4, 6-di net hyl - 2-i sopr opyl phenyl

4, 6-di et hppthy %pwl-%rm%axyphmyéo’e@l;lmm4-memmqp}mpﬁe2rynethoxy-4-
2,6-dinethy] -4-trifluoronethylp , 2,6-di nethyl -4- isopropenyl phenyl,
4- acetyl - Z@WWWPthmmny ml@ﬂmphwbﬂthlom Beyngehenyl, 2 20
nethylthloqﬁgnyl 4, 6- dlnethyl 2-i odopheny
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I 10t Birokye2-briffooRbasthlylphanyl, ﬁ-qsotpfépyul@ttﬁﬁwmw phenyl, 4-
di brono-2-trifl uoronet hoxyphenyl, 2-brono- 4- dlnethylanlno 5
t hoxy dicetryydmind-Dmettsyiphenyk bcﬂam@rzmhyﬂo@iwmﬂ:henﬂ @-$opBthRXY - 2-
oxyphenyl , 4, 6-di chl or o- 2- propoxyphenyl ,
br ono- 6trliﬂ}m'm‘]thﬁlphﬁlﬂmeﬁphahylamm@2-4neﬁh3tlthnﬁphmy]o ptisopropyl-2-
br ono- 6-f | uor o- 4- et hyl phenyl , 4-di fl uoronet hoxy-2, 6- di net hyl phenyl,
6- di met ﬁypmpyléhlﬁwh&ﬁhylﬂzwt ispprepyiphenyl %mthyimmmi’e nyl, 2,6-
met hyl - 4- nethylthlophen 2, 6-di met hyl - 4- met hyl sul f on Iophen
6- di met Mgthyihipphegstlds ﬁwﬁnlwrr 6&5%9@9@%31, drace?fniﬂr@sm hiophenyl, 4
me

5, 4101 ) SAPGRON F;i“ BRG. oty o %lﬁmn%ﬁwhwy*i%ﬁ@y%ophenﬂ,
phar mce&'tol'o% meélﬁCl‘?tB&%’ényl %s&t)gropy ?hﬁsruﬁﬁn ripheny{%nil on include, for

dimethylthiophenyl, 4,6-dimethyi-2-isopropylphenyl, 4,6-dimethyl-2-isopropenylphenyl,
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2-acetyl-4,6-dimethylphenyl, 2,6-dimethyl-4-trifluoromethylphenyl, 2,6-dimethyl-4-
isopropenylphenyl, 4-acetyl-2,6-dimethylpheny], 2,4,6-triethylphenyl, 4,6-dimethyl-2-

20 methylthiophenyl, 4,6-dimethyl-2-iodophenyl, 2-fluoromethoxy-4,6-dimethylphenyl,
4,6-dimethyl-2-isopropoxyphenyl, 4,6-dimethyl-2-ethoxyphenyl, 2,6-dichloro-4-
ethoxyphenyl, 2-bromo-4,6-dimethoxyphenyl, 2-bromo-6-hydroxy-4-methoxyphenyl,
2,6-dibromo-4-ethoxyphenyl, 4-bromo-2-methoxy-6-methylphenyl, 2,6-dibromo-4-
methoxyphenyl, 4,6-dibromo-2-trifluoromethoxyphenyl, 2,4-dibromo-6-

25  trifluoromethylphenyl, 4-bromo-2-chloro-6-methylphenyl, 4-chloro-2,6-
dimethoxyphenyl, 2,4-dichloro-6-methoxyphenyl, 4,6-dichloro-2-methylthiophenyl,
4,6-dichloro-2-trifluoromethylphenyl, 2,6-dimethoxy-4-et’hylphenyl, 4,6;dimethy1-2-
methoxyphenyl, 2,6-dimethoxy-4-methylphenyl, 2-chloro-6-methoxy-4-methylphenyl,



exanple, salts with an inorganic acid such as sulfuric acid, hydrochloric
acid, hydrobrom c acid, phosphoric acid, nitric acid or the like; salts
with an organic acid 15 such as acetic acid, oxalic acid, lactic acid,
tartaric acid, fumaric acid, maleic acid, citric acid, benzenesulfonic
aci d, nethanesul fonic acid, p-toluenesulfonic acid, benzoic acid,
canphorsul foni ¢ aci d, ethanesul foniclacid, glucoheptonic acid, gluconic
acid, glutamc acid, glycolic acid, malic acid, nmalonic acid, mandelic
aci d, gal adfbedimethyt-2eethokypbenyl, ahweirexp2 dedifmethiyipleoyl 4cayandr@-théthexy-64al t s
with one or nore netal ions such as 20 lithiumion, sodiumion, potassium
i on, cal ci ethylphenylaérilvorartrmethoxyz4-meethydphenyhUeasctylZnmedaxpb- t he |i ke;
salts with am nes such as anmoni a, arginine, |ysine, piperazine, choline,
di et hyl ami Wethylphenng-chlpso-dbesipieshaxuphenyl, Z4h-diseathemos-ethomapheayhi2feSor t he
i ke. A conpound of the present invention includes any isonmers such as 25
di ast er eontiRethexyphenyd feo-dibropaaristrifjusrarmsthoxypheryls Zbremedrdimethylpgmingy,
compoun epresented by fornmula [I], if the cyclic amno oup has one or
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i xtur es b opHATRs Ry Bk e e aRhen RGBS EB5 B e pr ecent
I nvention .0l : ' f . . resent ed
by the ol TEpeY SFRmey il Renfi i el BRI PRI R,
RS-R 6 10 4; £ : ' i TV o Vo-LifagefAld. o ng
Forml a [ 147 E B R PR e 21 ke P by RO AHGPAG) 26 bt
10 methylsulfinylophenyl, 2,3-dichlorophenyl, 4-methoxy-2,3-dimethylphenyl, 2-chloro-3-
fluoro-4-methoxyphenyl, 2,3,4-trichlorophenyl and 4-methoxy-2,5-dimethylphenyl.
The “pharmaceutically acceptable salts” in the present invention include, for
example, salts with an inorganic acid such as sulfuric acid, hydrochloric acid,
hydrobromic acid, phosphoric acid, nitric acid or the like; salts with an organic acid
15 such as acetic acid, oxalic acid, lactic acid, tartaric acid, fumaric acid, maleic acid, citric
acid, benzenesulfonic acid, methanesulfonic acid, p-toluenesulfonic acid, benzoic acid,
camphorsulfonic acid, ethanesulfonic acid, glucoheptonic acid, gluconic acid, glutamic
acid, glycolic acid, malic acid, malonic acid, mandelic acid, galactaric acid,
naphthalene-2-sulfonic acid or the like; salts with one or more metal ions such as
- 20 lithium ion, sodium ion, potassium ion, calcium ion, magnesium ion, zinc ion,
aluminium ion or the like; salts with amines such as ammonia, arginine, lysine,
piperazine, choline, diethylamine, 4-phenylcyclohexylamine, 2-aminoethanol,
benzathine or the like.
A compound of the present invention includes any isomers such as
25 diastereomers, enantiomers, geometricisomers and tautomeric forms. In a compound
represented by formula [}, if the cyclic amino group has one or more chiral carbons _

and/or if there is an axial chirality between Ar and pyrrolopyrimidine (or

pyrrolopyridine) ring, several stereoisomers (diastereomers or enantiomers) can exist.



in which the cyclic amno group is a 3- to 8-nenbered saturated cyclic
amne 15 or a 3- to 8-nenbered saturated cyclic amne bridged with

Ci 5al kyl ene or Cl. 4al kyl ene- O C . 4al kyl ene between any different two
carbon atons of the cyclic amne, which cyclic anmine is substituted with a
group represented by -(CR R2)m (CHR3); CN, R4 and Rs independently on the
sane or different carbon atons of the cyclic amne; YisNorCRGQ 20 Rl is
hydr ogen, hydroxy, Cl.sal kyl, C -sal koxy-Cl sal kyl or hydroxy-C _sal kyl ;
R2 is hydrByesompoudi of tiekpresenRavertionyinelodssithe individyal @omsas kyd the racemic

C _sal koxy-Ci sal kyl or hydroxy-ClSal kyl; mis an integer selected fromO,
1, 2, 3, Zandm$nIacemicOmixtures tﬁ’BhMOmsrshydrogen hydr oxy, hydroxy-d -sal kyl
cyano, cyano-Cl.salkyl or Ci .salkyl; R5 is hydrogen or Cl-salkyl; R6 is
hydrogen, Cl.sal kyl, C3$cycl oal kyl, C3. scycl oal kyl - Cl. sal kyl, hydroxy, 15
Cl _Sal koxy, C33%cycl oaI | cyl oxy or -N(Rll)RI 2; R7 and R8 are the sanme or

di fferent, and ibhefepsblirsample a)rféhermns:glgﬁ of Hhel pereent mvaxtlcgaarkw follows.
C3$cyc| al kyl , 8cycl IkyI Cl . sal kyl, hydrox

C3$cyc| al kyl ox ata&n(ﬂf ﬁ,comvéscpw%i t\{mﬂterfel,low_g%myﬁmﬂo,
trifluoronethyl or 5 trlfluororrethoxy, or R7 and g8 are taken together to
form - CH2- CH2- CH2- CH2- or -CH=CH CH=CH; R10_ks hydrogen, Cl.5al kyl,

hal ogen, cyano or -CDZRqucACHRS,_quRZ’pr het Br N-which aryl or
heteroaryl is unsubstituted or sUbst Tyt wi t hl or F{S ?stituents,

which are the sanme or different, sel he pgr oup onsi sting of
hal ogen, C _Sal kyl, C3scycl oal kyI Cz s yl, sal kynyl, d _5al koxy,
Cl-~Sal kyl t hio, G _sal kyl sul fmyl, G. ﬁl kyl sul fonyl ;récyano, nitro, hydroxy,
Q02R19a - C(=O) R192, - CONRubRl zb, -0OC(=O) R19a, _NRulCO2R19a, -S(O)rNR11bR 2b
hydr 0xy- Cesgd lsmltﬁém icCafnind kg dsE U@ by MR RYib ofriuuﬁr[wgt hoxy,
difl uoro(r?\g.t h(gxy ulgromet oxYy, r@gﬁy enegl oxYy, gt {enedl oxXy and
-N(R -) R21; NC—(CHR%,—(CR'R3,

R* N—  [IV]

RS

in which the cyclic amino group is a 3- to 8-membered saturated cyclic amine
15 or a 3- to 8-membered saturated cyclic amine bridged with Cy.salkylene or C;4alkylene-
O-Ci.qalkylene between any different two carbon atoms of the cyclic amine, which
cyclic amine is substituted with a group represented by -(CR'R*)u-(CHR?),-CN, R* and
R® indépendently on the same or different carbon atoms of the cyclic amine;
O Y is N or CR';
20 R'is hydrogen, hydroxy, Cy.salkyl, Cysalkoxy-C;salky! or hydroxy-Cysalkyl;
R? is hydrogen or C;sakyl;
R® is hydrogen, cyano, Cysalkyl, C, salkoxy-Cy.salkyl or hydroxy-Cy.salkyl;
m is an integer selected from 0, 1,2, 3,4 and 5;
nis0orl;
25 R* is hydrogen, hydroxy, hydroxy-C,salkyl, cyano, cyano-C salkyl or
Ci.salkyl;
R’ is hydrogen or Cy.salkyl;
RS is hydrogen, Cysalkyl, Csscycloalkyl, Cs scycloalkyl-Cy.salkyl, hydroxy,



15 R1 and R12 are the sanme or different, and independently are hydrogen,
C _sal kyl, C3-scycl oal kyl or C3%cycloal kyl-C _salkyl; RI' and Rl2a are the
sanme or different, and independently are hydrogen, Cl.5alkyl,

C3s$cycl oal kyl or C3%cycl oal kyl -d .5al kyl; Rllb and Rizb are the sane or

di fferent, and independently are hydrogen, 20 d.salkyl, C3$cycl oal kyl or
C3s$cycl oal kyl -C _sal kyl; R13 is hydrpgen, C _sal kyl, C3.8cycl oal kyl,
C3scycl oal kyl - C15al kyl , C1. Sal koxy- Cl 5a| kyl, C3. 8cyc| oal kyl oxy-d _Sal kyl
or phenyl; ritlkoxy, ﬁ)gshym@aﬂcydnxy@l- MR yR,, R19a I s hydrogen or Cl_sal kyl;
25 ri slor2 R20 agd R21 are the sanme or different, and independently are
hydrogen or G . Bahm!/Rfarel\vbtpsaqwmf@ffmheaadmdcpmﬂmﬁydsrermprmammgdny t he
formula [I111] inwhich Y is N Mre preferable are conpounds represented

by the for fusakyy Ci«icyphauwl.@a scryql@ﬂF\Yl-Q@kuL ihyd@xyF@;.salk®xy,R4 and R5 are

hydr ogen. I\/br(;Ri)ref erabl e ounds represented b the formula [I11]
in which YGe® Oalelqy@’fd’yé?(lpc Hﬁ’fn n @zPGUWYFEO,aHWO Qlﬁm%@ﬁbm@m@@hwt ed
cyclic amne: mis an integer gelected 2 and 3; nis 0; R, R2,

R4 and S“H:l”éf?f?ﬁh@@éﬁf R@nd R aga taken ‘OBH‘h%lHQ fmn a@’érﬂﬁb ~GHrEHar different,

and i ndepend hydrogemr or G .salkyl; Ar is phenyl or pyridyl
whi ch phenPd %g'i ‘%@r@%ﬁ}lws substituted wth two or three substituents,

whi ch h ff | df f
hal E?eﬁrecﬁ §a|sﬁ1§ﬁm@f9é%ﬁrf§§§§5"% %@5%9?%\%?@? {3?)23?’53?’5@5 pyp sting o
Bt ferome e ne AP BN R, W‘@féa@f@ah& Bipadt i fioRo Ref BT eshned aoi o
ar e\) CONMPOURAS 1 1€ 7S SisBitherd. RickAfe fh rsE?ﬂE 3r h{ftek%t'ﬁl%d%m ShllpY IS N

he/cyclic amno group I's a b- rrerrbere satura IC am ne-emhis 0 or
1i N i $0 0;coRsistifgPof HogRdCRRANN C &1891?:1 ¥ %ﬂﬂo are the
sane or diffelrse (:) ogm’ndeﬁggﬂéen%%s areyh oge or rrié?m/df?é ’58 phenyl
whi ch pherwlsajksynmébsg gamuﬂtadgmf,n o, Ed&@ylﬁﬂfcin'?l,%?aﬁﬂl%}d thy8fdiks, - Which are the
e

sane or different, selec romthe group consisting of ‘chl oro, brono,

Cl1. 3al kyl c@;kl?aL(k(&qR”.’f,schB’éméﬁ ubcp;oml?*t INRFEOOIRT ,S(Dl)m%a%net hoxy
and di net hyl am no.
hydroxy-C;.salkylamino-C;_salkoxy, triflucromethyl, trifluoromethoxy, difluoromethoxy,

’I

fluoromethoxy, methylenedioxy, ethylenedioxy and -N(R*)R%,
15 RY and R* are the same or different, and independently are hydrogen,
Cisalkyl, Csgcycloalkyl or Csgeycloalkyl-Cy salkyl;
R™* and R are the same or different, and independently are hydrogen,
Cisalkyl, Gsscycloalkyl or Cs.scycloalkyl-Csalkyl;
R™® and R'™ are the same or different, and independently are hydrogen,
20 Gysalkyl, Gsscycloalkyl or Csseycloalkyl-Ci.salkyl;
R is hydrogen, Cisalkyl, Gsgcycloalkyl, Csscycloalkyl-C;salkkyl, Ci.salkoxy-
Cisalkyl, Csscycloalkyloxy-C;.salkyl or phenyl;
RY is hydrogen or Cysalkyl;
R s hydrogen or Cysalkyl;
25 rislor2;
R* and R?! are the same or different, and independently are hydrogen or
Cisalkyl). More preferable are compounds represented by the formula [III] in which Y
is N. More preferable are compounds represented by the formula [III] in which Y is N;



O her preferable are conpounds represented by the formula [I11] in which Y
Is CR10. More preferable are conpounds represented by the formula [II1] in
which Yis CR10; nis 0; R, R2, R4 and R5 are hydrogen; R10 is hydrogen
or hal ogen. More preferable are conpounds represented by the formula [I11]
in which Yis CR10; the 20 cyclic amno group is a 4- to 7-nenbered
saturated cyclic amne; mis an intdger selected fromO0O, 1, 2 and 3; nis
0; Rl, R2, R4 and RS are hydrogen; R6 is nethyl; R7 and R8 are the same or
di f f er ent ,n&f4 R nBeFernde R lage kiideogepd Mejepreferable. Ba campoursgeprssentpfdiyogen or
hal ogen; Ar is phenyl or_ pyridyl which phenyl or pyridyl is substituted
with two B qu&[ll\:lﬂn yswmcgé’nrﬁi*!; thihexshic apming groupan@doto tmerbeed: , sel ect ed
fromthe group 25 consisting of hal ogen, C1.3al kyl, Cl.3al koxy.

C1. 3al kyl tHIsaIed Pyaic dapingium IAR integer Solasbaddiom Hoky2 ARds: s Rt Reandi n Ro

R R R
ool ¢ mebydipee of Gyl s SR byt which Rl crorpybic sy |
di ff erent %Qg%}f;tﬁe:gcéfgﬁp%% ‘?‘F?gﬁélﬁﬁﬁaﬂc(é iraél"?nr?gmg?’ [ghfﬁ]gr?ooéaﬁlﬂbrm, Cl. 3al kyl ,
5 Cl. 3al kQphyor &ﬁﬁﬁﬁh& D%%$lt&%&ﬁ@ ¥4 g2t &Eiﬁ%'@iﬁ?%&%ma&ﬁ’d

di met hyl am no. pre are conpounds represente y the follow ng
foryul a _[Yﬂdepg&é%nh@afe@lﬂ&geﬁ%‘?@smcﬁ&.5mréErJthble% & dRpep¥eseRtedWher ei n
the' cyclic amno group’is Tepresented by the following fornula [VI]:
HO- ( CHIR) 6 by (KeRbrihi [R4] dwiid WwhefBin ¥3s Nithetyehic dfighoCgtelip & P6rhdeeberedup is a
3- to 8-nenbered saturated cyclic am ne

saturated cyclic amine; mis Qor 1; nis 0; R} R R* and R® are hydrogen; Réis methyl;

R’ and R® are the same or different, and independently are hydrogen or methyl; Ar is
phenyl which phenyl is substituted with two or three substituents, which are the same or
different, selected from the group consisting of chloro, bromo, Cy3alkyl, C;zalkoxy,
15 Cysalkylthio, trifluoromethyl, trifluoromethoxy and dimethylamino.
Other preferable are compounds represented by the formula [III] in which Y is
CR'. More preferable are compounds represented by the formula [III] in which Y is
CR' nisQ; RY, R* R*and R’ are hydrogen,; RY s hydrogen or halogen. More
preferable are compounds represented by the formula [IIT] in which Y is CR1°; the
20 cyclic amino group is a 4- to 7-membered saturatlcd cyclic amine; m is an integer
selected from 0, 1, 2 and 3; n is O; R', R%, R* and R’ are hydrogen; R®is methyl; R and
R?® are the same or different, and independently are hydrogen or Cysalkyl; R is
hydrogen or halogen; Ar is phenyl or pyridyl which phenyl or pyridyl is substituted with
two or three substituents, which are the same or different, selected from the group
25 consisting of halogen, Csalkyl, C;salkoxy, Ci.salkylthio, trifluoromethyl,
trifluoromethoxy and -N(R*)R* (wherein R*® and R* are the same or different, and
independently are hydrogen or Cysalkyl. More preferable are compounds represented
by the formula [III] in which Y is CR; the cyclic amino group is a 6-membered



or a 3- to 8-nenbered saturated cyclic am ne bridged with Cl. 5al kyl ene or

Cl4al kyl ene- O Ci 4al kyl ene between any different two carbon atons of the

cyclic amne, which <cyclic amne is substituted with a group represented
-(CRIRR)m (CHR3)a OH, R4 and R5 independently on the sane or different

carbon atons of the cyclic amne; 20 Yis Nor CR O Rl is hydrogen,

hydroxy, Cl.5alkyl, C _5al koxy-d -salkyl or hydroxy-C .salkyl; R2is

hydr ogen or Cl1. 5al kyI R3 is hydrogen, gyano, ClSaSI kyl ,

d . 5al koxysagiratedicislic aminieytirio@or @} n sl R}) R?, Rhand Rirart hydsggen; &Slismedalif r om

0, 1, 2, 3,,4 and 5; 25 nisOorl; with the proviso that when n '519 mis an

i nt eger seReendR® aredhe aamezor differgnt gad indepardentiy afydwyéwn OR{EHIHR 1

hydr oxy-C _5al kyl, cyano, ano-C _5al kyl or G salk 18 R5is hydrogen

or O _Sal kijxdrogee; A;Wpﬁlg*g chgkergﬁpywbst:tggd%%pq(%ce substituents, which

:ﬁg el R @cthq?ejé%%ﬁem?h? ?%é?%ﬁ%s&stggﬁ fcﬁ&é}e&{aém by @?Yé’l .
yar onys LB OREG A EErRpE bR, TP mg«?ﬁ?’r%eﬁﬂa@% cyano.

nitro, Cl_sal ky rif.luoronet h 0 thoxy or and RS
are taken toget ré‘?‘ e} Refe %6?‘?‘}? %“@QE fp%lg—féﬁ%‘ﬂ’ I?QE%]
hydrogen, G .sal kyl, hal ogen, cyano or -CO2R 9; 10 Ar is aryI or heteroaryl
which aryl or heteroaryl is unsubstituted or sulypgtituted with 1 or nore
substituents, which are the sane or differe | ected fromthe group
consi sting of hal ogen, GHOSEHAM(CRHycl oal ky¥S ®2ABal kenyl , C2. Sal kynyl,
%al koxy, Clbai kylthio, Cl_Sal kyls |, al kyl s trqonyl cyano,
nitro, hydroxy, CORR198, -C(=0O)R1%" 2b,,N _0( O)R192
- NRL1b@PR19a, -S(OrNRubRL2b, 15 hy C2. 5ai44/1 ani no- C2. al koxy,
trifluoromethyl, trifluoromethoxy, difluoronmethoxy®® fl uoromethoxy,

net hyl enedivh¥eein @k bytlenadinegroanis rc;hdédaabem:y thadIiowihg forimld Pt hat

HO—(CHR*)—(CR'R3m

R* N—  [VI]
R® |
15 in which the cyclic amino group is a 3- to 8-membered saturated cyclic amine

or a 3- to 8-membered saturated cyclic amine bridged with Cy.salkylene or Cy4alkylene-
O-Cy4alkylene between any different two carbon atoms of the cyclic amine, which
cyclic amine is substituted with a group represented by -(CR'R?)n-(CHR?),-OH, R* and
: R’ independently on the same or different carbon atoms of the Eyclic amine;
20 Y is N or CR';
Rlis hydrogen, hydroxy, Cy.salkyl, C,.salkoxy-Ci.salkyl or hydroxy-Ci.salkyl;
R? is hydrogen or Cy.salkyl;
R%is hydrogen, cyano, Cy.salkyl, C;.salkoxy-Ci.salkyl or hydroxy-C;salkyl;
m is an integer selected from 0, 1, 2, 3, 4 and 5;
25 nisQorl;
with the proviso that when n is 0, m is an integer selected from 1, 2, 3, 4 and 5;
R* is hydrogen, hydroxy, hydroxy-Cy.salkyl, cyano, cyano-Cy.salkyl or
C;-salkyl;



when Y is N, and the cyclic amno group is 5-nenbered ring, then Ar is aryl
or heteroaryl which aryl or heteroaryl is substituted with at | east one of
substituents which Q are selected from hal ogen and trifluoronethyl; 20 Rl
and R12 are the sane or different, and independently are hydr ogen,

Cl_Sal kyl, C3.scycl oal kyl or C3.scycloal kyl-C -salkyl; R I' and Rl2a are
the sane or different, and independda® |y are hydrogen, C _5al kyl,

C3. 8cycl oal kyl or, C3. 8cyc| oal kyl -Ci . sal kyl; Rl1lb and R12b are the same or
different, and |R1dep59drdgm¢l3ﬁeaa§tyﬂlydr ogen, 25 G 5al kyl, C3.&cycloal kyl or
C3. 8cycl oal kyl - O .salkyl; R13 is hydrogen, Cl.Salkyl, C3$cyc| oal kyl

C3. 8cycl oai kyl - lshquygen Gls;dkklofé MMW@%MG&WMWQW‘?M 5al kyl
or phenyl; R19 is hydrogen or Cl Salnkﬁ 19 Rl19a is hydrogen or . 5al kyl;
ris 1 or Qsalkowy &ndcyeaalkylexy pe-NRoRos differ ent and i ndependent |y are

hydrogen or Cl1_3al Mor e pref abI e are co epresented by the
formula [V] in Wmagﬁﬁ(argthpyrgeo rlﬁ‘[lﬁpé PR PR ent ed

Eyatnﬁesé "yt Grncy ;ﬂéyﬂ(}%?p;ﬁﬁaﬂgk&fb MU@%G%%@“LF crable are
group 15 &GS Iﬁ&‘éréﬂiﬁ“?%%ﬁr@egﬁ ey wi Epallolbic b iapEf of 7 ™
et byl - RE *ﬁoa%ﬁ’f%?ﬂ?ri*’ i o el G 08 e CHEIRET, 27

hydr ogen L |s phenyl or pyridyl which phenyl or pyridyl is
substi t ut gg %tﬁﬁté\y or three substltuents which are the sane or

di-fferent, seleg mﬁ"?ﬁﬁ’@ﬁ» aﬁ%gﬁ,lc%h@grqﬁoJ@P .ogen, O _3al kyl,
uor

a. )Sal koxy, Cl.3 t'hyl, trifluoromethoxy and - N( R2) R21

(whergign  R20 apg ifr I!,vl@{ lﬁ:térbﬂyﬁ@ﬁﬁh%yldﬁrfﬁe&rr&}yl isafshbstigleiestdabdtitytedr e
hydrogen or C _3alkyl); 15 with the proviso that when the cyclic am no

group i s Withenhanes substiuent¥, witiclpirenlysd sadie ordiffedyl, suleited frphethy lgraurp pyri dyl
is substituted wth at |east one of substituents which are selected from
hal ogen aochsisting lofihalogen, [Gjlsalk i G s@oidalicyd pCesaliremyl; Capakynid, Crplospnt ed
Cysalkylthio, Cy.salkylsulfinyl, C;salkylsulfonyl, cyano, nitro, hydroxy, -
CO,R™, -C(=0)R'™, -CONR'™R'?®, -OC(=0)R'*, -NR!*CO,R'**, -S(O) NR'"*R'®,
15 hydroxy-Cs.salkylamino-Cs.salkoxy, trifluoromethyl, trifluoromethoxy, difluoromethoxy,
fluoromethoxy, methylenedioxy, ethylenedioxy and -N(R*)R?; with the proviso that
when Y is N, and the cyclic amino group is S-membered ring, then Ar is aryl or
heteroaryl which aryl or heteroaryl is substituted with at least one of substituents which
O are selected from halogen and trifluoromethyl;
20 RM and R* are the same or different, and independently are hydrogen,
Cisalkyl, Cs.scycloalkyl or Csgcycloalkyl-Ci.salkyl;
R and R™ are the same or different, and independently are hydrogen,
Cisalkyl, Csscycloalkyl or Ciscycloalkyl-C,salkyl;
R'* and R'?" are the same or different, and independently are hydrogen,
25  Crsalkyl, Csgcycloalkyl or Csscycloalkyl-Cy salkyl;
R™ is hydrogen, Cy.salkyl, Csscycloalkyl, C3¢cyéloalkyl-C1.saﬂcyl, Cisalkoxy-
Cysalkyl, Csscycloalkyloxy-Cy.salkyl or phenyl;
1° is hydrogen or Cy.salkyl;



by the formula [V] in which Yis N the cyclic amno group is a 6-nenbered
saturated C cyclic amne; mis an integer selected froml, 2 and 3; nis O;
R, R, R4 and R5 are 20 hydrogen; R6 is nethyl; R7 and R8 are the sane or
different, and independently are hydrogen or nethyl; Ar is phenyl which
phenyl is substituted with two or three substituents, which are the sane
or different, selected fromthe grou® consisting of chloro, brono,

Cl. 3al kyl a _3al koxy, Cl.3al kylthio, trifluoromethyl, trifl uoronmethoxy
and di net hyI am ng*” Bﬂmydtdgenopﬂeiaék)dbl e are conpounds represented by the
formula [V] in which Yis N mis 1; nis 0; RL is Cl.salkyl or

hydr oxy-C _5al kylis IR22; R4 and R5 are hydrogen. Mre preferable are
conmpounds represepted by the fornula [V] in which Yis N mis 1, nis 0;
the cyclic ani noR gread B |@C&m&fﬂlfﬁ%ﬁﬁemném@ﬂa@tbdﬂéwmog%ﬁf ne; R is

20 G _bal kyl or hydroxy-d .5al kyl; R22, R4 and R5 are en; R6_1is
met hyl i RCeAkyBs M prefiemblesare C@)‘PP‘EHBIdF é?mﬁicntcérhy tbﬁécg [e ipWwhisle Y

RN MUCIE-E RETRRE: SRR THE AR TR nﬁf{}ﬁ“y'aﬁwﬁdy' -

oo ekl LRI 912 ot 895 "ol S et

%r:éR;%;?nég%ﬁmoofe%@?wwu@g,rgpersteafeg%ﬁﬁm-f (RN BN

a 6- member’ dlLV’LPil??zﬁ%“cf? ycﬁ |u?:7gkrl1‘1mrl1niéér§ tura C%H?ﬂﬁlp’% EI%'%c"}intélgéy CIgSaI Il[<)yl
. R4 ange DYALROLN, i BORY RATRE W&Rsﬂr@aﬂm‘gﬁ ﬁ‘r’ﬁ:ﬁé}ﬁ ERMEeR" 10

d?f erent, an |n ependent’l'y afe ’hylirogen or I'S p ényl i ch

phenyl1g S arSeShrb f aﬂifewn& %H%u@enaéﬁilﬁ%éyﬁﬁbgémlssa%IA?rhs gﬁ&yu be sane

or different, selected from the group consisting of chloro, Dbrono,

Cl. 3al kyl yﬁc’ly_l&@lhkl@isheny%Lﬁﬁi ks Sub&kituteldrviitl iy Onikde)substitiédtd, wekiehmehoxy
and di nmet hyl am no. Qther, preferabl.e are conpounds represent ed by the

formul a [ e samewlridtffer¥nt] select&l fibmithe groap condistyey ofdmlogeneC, fallydy 1, 2, 3, 4
and 5; nis O0; RlL, R2 and R5 are hydrogen; R4 is cyano, wherein a group
represent €d-3¢ﬂy0?6( CRimyltiuté CHRyero@idtiyidrifaommeet berysandi+N (an)th)lr(wh%els ame

carbon atogy of the cyclic ami ne. Mre preferable are conpounds_represented

by the foRmans RV/jarg thegpme pr diffesenty ansln@de@yeqiqrxﬂym hydrgeengy Esakkyl); to 7-

15 with the proviso that when the cyclic amino group is 5-membered ring, Ar is phenyl or

C

pyridyl which phenyl or pyridyl is substituted with at least one of substituents which are
selected from halogen and trifluoromethyl. More preferable are compounds represented
by the formula [V] in which Y is N; the cyclic amino group is a 6-membered saturated
cyclic amine; m is an integer selected from 1, 2 and 3; n is O; RYL, R%, R*and R® are

20 ﬁydrogen; RS is methyl; R” and R® are the same or different, and independently are
hydrogen or methyl; Ar is phenyl which phenyl is substituted with two or three
substituents, which are the same or different, selected from the group consisting of
chloro, bromo, C,.salkyl, C;.salkoxy, Cisalkylthio, trifluoromethyl, trifluoromethoxy
and dimethylamino.

25 Other preferable are compounds represented by the formula [V] in which Y is
N;mis1;nis d; R! is Cy.salkyl or hydroxy-Cysalkyl; R% R* and R® are hydrogen.
More preferable are compounds represented by the formula [V] in which Y is N; mis 1;

n is 0; the cyclic amino group is a 4- to 7-membered saturated cyclic amine; R is



menbered saturated cyclic amne; mis an integer selected from1, 2 and 3;
nis O0; R, R2 20 and R5 are hydrogen; R4 is cyano; R6 is nmethyl; R7 and
R8 are the sane or different, and independently are hydrogen or Cl.5al kyl;
Ar i s phenyl or pyridyl which phenyl or pyridyl is substituted with two or
t hree substituents, which are the sane or different, selected fromthe
group consisting of hal ogen, Cl1 3al K%, Cl.3al koxy, Cl.3alkylthio,
trifluoromethaﬁ}g trifluoromethoxy apd - N(R2) R21(wherein R70 a.{1d Rl are the
O

sane or 25Cs & hydroxyCuisalltsh EndR nand R zare hiigregey ! ismethyLR] 20d B araher ei n
a group re&resented_ by (CRR2)ID (CHRn OH and R4 are_ substituted on the
same car boW¢ 8BsPbfiffeRent cang indepeadsnily arqbydso ganaarerpikyl; Ards ebeRYd hds
represented by.the fornula [V]. in which Yis N the cyclic amno group is
a 6- nenber@aﬂ%bwgmtr@@nwmmd&m gubstitgted with tyvp os fipe sitplerls, whicharem 1, 2
and 3; nis 0; Rl, .R2 and R5 agre hydrogen; R4 is no; I.s methyl; R7
and R8 ar'8e fifee ok eﬁqnt’oqCEF@aéﬂr?}l@r%g‘%%B@HB%H% O&er"e%g?ﬁﬁﬂgen or

met hyl ; . Ar~i S, phenyl Lch enyl s, substituted with Wt hree

Suber i Der PR aliGh i, BB e, PSR etSi pbd PP (W, o
consi sti ngy2f ko . ono 3al k C1. 3al koxy, 3al kyl t hi 5
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repr esent 2 4. ar, i :
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repr esent : =N WA ' %%&% 1 erabl e
are corrpogﬁagytrhtg%? glg‘gé\@glga%%‘yé ﬁeﬂ? %ﬁ?gd}@@\ﬁrftﬁ&c%&k i C q%/ 1%’?1.%%?%?3% i's
an-\ nt egem%a@lx?m: ealkyl, R, R akd R8 archy@Pshen; RMisirgetfyl: R7 andR? af4hé@8iin&Sr ar e
hy@r ogen; R10 iIs ]hydr ogen or hal ogen. re preferable are conpounds

repr esent eliferbi, iftbintependeml Mk hiyArogbh 6hm¥ihyg AR$ Phedyl &viGMCHHeay BRI NO gr oup
Is a 4- to 7-nmenbered saturated cyclic amne; mis an integer selected

from1, 2sebstitBed withawd;orfiree RibstiRén@nathich arerhe shiye b differerdRoselestedefidmyn| ; R7
and R8 are the sane or different, and independently are 15 hydrogen or

Ci _5al kyl thergroup sonsisting g9é chloro, fhabroe,cCy.salkyl, iG.splkery,| Cioalkyithiody| whi ch phenyl
or pyridyl is substituted with two or three substituents, which are the
sane or diiffuoremethyl, safleercmgthoxyand Himethplaminonsi sti ng of hal ogen,

C _3al kyl, C1.3al koxy, Cl.3alkylthio, trifluoromethyl, trifluqromethoxy
and - N(R2) Re1 (s @referrbly atp qompaunds genrenented by the fasmuila [\e)ia yhichy ¥ ds

| ndepeigdeﬁt; ln:}/isaa.{lemtg 9rrs% %pedql":;omc :h S:ai l§lyaln 5; Il\l/b 1sr 8; Igf, (i{z%;lg lglls%réaﬂ)?drogen; R*
is cyano, wherein a group represented by -(CR'R®),-(CHR?),-OH and R* are substituted
on the same carbon atom of the cyclic amine. More preferable are compounds
represented by the formula [V] in which Y is N; the cyclic amino group is a 4- to 7-

membered saturated cyclic amine; m is an integer selected from 1, 2 and 3; n is 0; Rl R?

20 andR®are hydrogen; R* is cyano; R® is methyl; R7 and R® are the same or different, and
independently are hydrogen or Cy.salkyl; Ar is phenyl or pyridyl which phenyl or
pyridyl is substituted with two or three substituents, which are the same or different,
selected frofn the group consisting of halogen, C;sakkyl, C;salkoxy, C;.salkylthio,
trifluoromethyl, trifluoromethoxy and -N(R**)R*! (wherein R*® and R* are the same or

25  different, and independently are hydrogen or Csalkyl), wherein a group represented by
-(CR'R?),-(CHR®),-OH and R* are substituted on the same carbon atom of the cyclic
amine. More preferable are compounds represented by the formula [V] in which Y is N;

the cyclic amino group is 2 6-membered saturated cyclic amine; m is an integer selected



20 conpounds represented by the formula [V] in which Y is CR10; the cyclic
amno group is a 6-nmenbered saturated cyclic amne; mis an integer
selected froml, 2 and 3; nis 0; R, R2, R4 and R5 are hydrogen; R6 is
nmethyl; R7 and R8 are the same or different, and independently are
hydrogen or nethyl; R10 is hydrogen; Ar is phenyl which phenyl is
substituted with two or three substi®dents, which are the sane or
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fromthe gagiNe. consisting of hal ogen, Cl.3al kyl, C1.3alkoxy, CI1.3alkylthio,
trifluoronethyl, trifluoronethoxy and N(R2) RR1(wherein R20 and R21 are the

same or differeDther phferhbld aREEHGI Ui ﬁirp?csgh‘t@ﬂ%?@ﬁ'e frmbih- [$9hikwhich More
preferable are 10 conPounds represented by the fornmula | in which Yis

CREL(;;; m i swherein Y 3 OR' Mo)yeferibledrt Rompoands rie?rcﬁcnﬁ:dﬂyf’the fteh riat ed
cyclic amne; Rl is C, _sal kyl or hydroxy- Cl.5alkyl; R2, R4 and are
hydr og@f; Wbich¥ iseIRIV] m i5¥n mbeheReclected from k 2p8, Handis:ff 80eRE, R? Rhdnd R®
I ndependent | é are hydléogen or nethyl; R10 is hydrogen; Ar is phenyl which
phenyl i sarg bpdrogemtRed isdiydnogenmr daloghn.eMoge preférablenarscompiuntls mpeesedted sane
or different, selected 15 from the group consisting of chloro, bronp,
C _3al kyl ,bycthe Smuda [ V] i wigeh Yrig GRAT; ghe cxclicramiee srauptis/a 4- torT-membersdet hoxy
and di met hyl am no. ther preferable are cd)gpounds represented,by, the .
formul a [ VEUHeRAYFS 2ming magaminteger selegied Hpmgh 2 8% adsth Ry &m i and R34
and 5; nis 0. . R . R2.and .Rs are rogen;, 0 R4.is cyapo;, R1Q is hydrogen
or hal ogerf* &}gdgpg%% %%H’S’ir@p"r"ggifﬂr Eﬁ’eb%?rn-e( FhY M’f‘éﬁﬁ“ge@ a&%d R4
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or pyridyl is substituted with two or three substituents, which are the same or different,

selected from the group consisting of halogen, Cy.3alkyl, C;.salkoxy, C;.salkylthio,

trifluoromethyl, trifluoromethoxy and ~N(R*)R*! (wherein R?® and R*! are the same or

O different, and independently are hydrogen or Cy.salkyl). More preferable are
20  compounds represented by the formula [V] in which Y is CR'%; the cyclic amino group

is a 6-membered saturated cyclic amine; m is an integer selected from 1,2 and 3; nis 0;

'RY, R%, R*and R® are hydrogen; R® is methyl; R” and R® are the same or different, and
independently are hydrogen or methyl; R' is hydrogen; Ar is phenyl which phenyl is
substituted with two or three substituents, which are the same or different, selected from

25  the group consisting of chloro, bromo, Crsalkyl, Cy.salkoxy, Cy.salkylthio,
trifluoromethyl, trifluoromethoxy and dimethylamino. |

Other preferable are compounds represented by the formula [V] in which Y is
CR'; m s 1; nis 0; R! is Cy.salkyl or hydroxy-C.salkyl; R, _R4 and R? are hydrogen;



preferable are conpounds represented by the fornula [V] in which Y is CR10;
the cyclic amno group is a 4- to 7-nenbered saturated cyclic amne; mis
an integer selected from 1, 2 and 3; nis 0; RlL, R2 and R5 are hydrogen;
R4 is cyano; R6 is nethyl; R7 and R8 are the sane or different, and

I ndependently are hydrogen or C, _salkyl; R10 is hydrogen or 25 hal ogen; Ar
I s phenyl or pyridyl which phenyl or ridyl is substituted with two or

aroup consrot ey epecil B MOE AL R LA reatBRENED it B
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wherein a ghRNRed %%lﬁ%%ﬁh&q{lt}yq_é%? @r%gr@)%%ygq@ R4, ‘?Remseubst i tuted

1
on the same carbon”atom of the cyclic referable are conpounds

represent ediyBliodeRER? Rriidthyl; RVhnd R® ¥WRit6Ssand &r difftidnt, WhE h&"dégf:ﬁcfenﬁg"aﬁogr oup

is a 6-nenbéred saturate cyclic amne; mis an i nteger selecte m1l, 2

and 3; 15 i hy@iogenBr C, RkANH RS hpdghy 6F n; Bftid sheRyPatPyrid§l whichphbyyl, R7

and R8 are the sanme or different, and in ep’endently ar e "hydr ogen or

met hyl ; R1Gripgridylds sgstitutdy with tPhofthree silbbtgtncmbopdich bfe thel Bshé brdiERrem t h t wo
or three substituents, which are the sane or different, selected fromthe

group consiseletted froim tHelgooup consisting ofthal@eeink 7} ;allGA, Gaialioky, C;-{&lkyddliky! t hi o,
trifluoronethyl, trifluoronethoxy and di net hyl am no, wherein a group 10

r epr esent etrifigoromertyRayifre@niRg)Hoky @rd aNRIIR A (wheebsR tand &F’ are théisarsaoe
carbon atom of the cyclic amne. Qther preferable are conpounds

r epr.esent ediffsyenthand indepenilenilyfase hydragenet Craalkyd). Moo grefdR)ble t€R R2) m R N- Ar
15 R4 N"IN[VII]. RS Re (wherein the cyclic amno group is represented by
the follPowrergPewidsaerresoptadty: thebumula-FYlin vralRY)in-RRA 1 i ;i is Optheraclicy
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which the g CIoI ‘c_.(,v:rco(&;r)n s & 6-Tnembered sa?urg’tcd c?clﬁ: anl;?llr?g;e ﬁ?g éfsa ryflorehydggzgy-l ¢ amne

Cisalkyl; R% R* and R® are hydrogen, R®is methyl; R’ and R® are the same or different,
and independently are hydrogen or methyl; R'® is hydrogen; Ar is phenyl which phenyl
is substituted with tﬁo or three substituents, which are the same or different, selected

15 from the group consisting of chloro, bromo, Cy.salkyl, Cysalkoxy, C;salkylthio,
trifluoromethyl, trifluoromethoxy and dimethylamino.

Other preferable are compounds represented by the formula [V} in which Y is
CR': m is an integer selected from 1, 2, 3, 4 and 5; n is 0; R}, R* and R® are hydrogen;
O R* is cyano; RY is hydrogen or halogen, wherein a group represented by -(CR'R?)-

20 (CHR®),-OH and R* are substituted on the same carbon atom of the cyclic amine. More
preferable are compounds represented by the formula [V] in which Y is CR'; the cyclic
amino group is a 4- to 7-membered saturated cyclic amine; m is an integer selected from
1,2 and 3; nis 0; R, R% and R® are hydrogen; R%is cyano; R® is methyl; R’ and R® are
the same or different, and independently are hydrogen or C;.salkyl; R™ is hydrogen or

25 halogen; Ar is phenyl or pyridy! which phenyl or pyridyl is substituted with two or three
substituents, which are the same or diffcrcnf, selected from the group consisting of
halogen, C;.salkyl, C,.3alkoxy, C;salkylthio, trifluoromethyl, triflaioromethoxy and —

N(R*)R* (wherein R*® and R* are the same or different, and independently are



or a 3- to 8-nenbered saturated cyclic am ne bridged with C _Sal kyl ene or
Cl. 4al kkyl ene- O Cl. 4al kyl ene between any different tw carbon atons of the
cyclic amne, which <cyclic amne is substituted with a group represented
by -(CR RR)m CHR3)o OR9, R4 and 25 R5 independently on the sanme or
different carbon atonms of the cyclic.amne; Yis Nor CRIO; Rl is

hydr ogen, hydroxy, C, .salkyl, C, _Sal I@g’xy-CI . 5al kyl or hydroxy-Cl. 5al kyl ;

R2 is hydr S (- ' I 4
G _5a] Koy T08Reh pFs BB arhctiln A BolyP it SLAGE By - PR CHR DR ndR! o
o, 1, 2, 3,.4 4 JN X ] ' hat ' mis an
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hydr oxy- G : : Ky InSa3 en or
O el oyl REPBNGs A AUE KR T o bich ¥ ip B the cyChic amify B2
C35cycl oal kyq G-QJerﬁféll'de’iaturﬁbéﬁrc?éﬂc amirle; S KR tegdr3diEdied §RMKY) D Pn is 0;
-N(Rtt)R12; 10 R7 and R8 are the sane or dlffe%ent, and | ndependéentiy’ are
hydroges, Ipdl RY& R’ &&Jézaogwﬁ;,w@@ c?ﬁ-}b@ IROH H¥ihy]; F2RM FERd #klsafae opal ky! .
hydr oxy, Cl-sal koxy, $cycl oal kyl oxy, -N(RITa)Rl2a, -COX2R13, cyano,
nitro, C _difekatlt! Hiddndépendentiyrenydrvged6r methiT; RIS fdgg:mr Rphkdyland R8
are taken together to form-CH2- CH2- CH2- CH2 or -CH= CH; 15 RO is

d - 24acyl , which pheaylde sytsanhedwith teor theke subiskitylentsywhich are/the safio0-

CHR14- O CO R15, -P(=0 (ORl14a)ORlsa, -CO (CH2)p-(CHR )9 NR17R18,

ar yl car bongifferant, selecteddenmy kheagroop ponsisting of ichloes doma,i @ satkyl, Ciarlkbxgnd
heteroaryl is unsubstituted or substituted with O _salkoxy, and O _24acyl
opti, onal | yCi-sadkylihie tofeoromethiyl, tiflupromahonysand dinethylantiyal vdwpeein a@rogpl kyl |
hal 6gen, cyano or -C2R19; 20 Ar,is aryl or heteroaryl which aryl or

het er 0dPy| fepeeseatediBE r(GRI RO GFHR DwrSH aid Rijare\qubstitated jon teg seme gosbon ajem s,
whi-ch are tth sa or, different, selected fromthe group consisting of

hal ogen, C3'"B&FK§C 20 8%cycl oal kyl, C2.5al kenyl, C2_sal kynyl, Cl1_5al koxy,

Other preferable are compounds represented by the following formula [VII]:

R%0—(CHR}+(CR'R?}),,
15 R4
RS

(wherein the cyclic amino group is represented by the following formula [VII]:

R®°0-(CHRY,—(CR'R?¥,,

O R@N-— [VIIT]
S

20 R
in which the cyclic amino group is a 3- to 8-membered saturated cyclic amine
or a 3- to 8-membered saturated cyclic amine bridged with Cy.salkylene or C;4alkylene-
0-Cyqalkylene between any different two carbon atoms of the cyclic amine, which
cyclic amine is substituted with a group represented by -(CR'R?),-(CHR?),-OR’, R* and
25 R’ independently on the same or different carbon atoms of the cyclic amine;
Y is Nor CR™;
R' is hydrogen, hydroxy, Cp.salkyl, Cy salkoxy-C;.salkyl or hydroxy-C;.salkyl;
R? is hydrogen or Cy.salkyl;



C _sal kylthio, G .salkylsulfinyl, dsalkylsulfonyl, cyano, nitro, hydroxy,
CO2R192 - C(=0) R39a - CONRubRr26, -0OC(=0)Rl19a, -NR11hC2R19a, -S(0O, NRubR12b,
25 hydroxy- C2. sal kyl am no- C25al koxy, trifluoronmethyl, trifluoromethoxy,

di fl uoronet hoxy, fluoronethoxy, nethylenedi oxy, ethylenedi oxy and

-N(R2) R21; R1 and R12 are the sane or different, and independently are
hydrogen, C sal kyl, C3-8cycl oal kyl 24 C3%cycl oal kyl -d _sal kyl; 25 Rlla
and RZ' are the gsane or different, and_ independently are hydrogen

G .sallcyl, C3_8&ads usragen, exangaCasaliiloGi da!.lqoxmﬁsalkw ot hydraky-Ensalliilp ar e
the sane or different, and mdependently are drogen, O _Sal kyl,

C3%cycl oal kyl or%é&%f’%lsﬂﬁtﬁ@)ﬂoﬁpk F&% S5 s hydrogen, CL. 5al kyl ,
C3scycl oal kyl, (: 3$cyci oal kyl - ¢ _sal kyl Cl 5al koxy- C1. 5al kyl,

C3$cycl oal kyl oxynél 8hbkyl or phenyl R14 and R 5 are the sarre or

L el PR At 501
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hydroxycargfn I-1C1 sal kyl , hydroxyphenyl C1_5al kyl , Cl sal koxy- C1. sal kyl ,
am no-ClL_s ié’?}f guani di no- C1. 5al kyI mer capt o- G sal kyl, CL1.5al kyl t hi o-

Cl.5al kyl or am g® S 15 R17 and R18 are the sane or
different, and |§d%glgalg]g¥{‘f)?é5?ﬁ( S/dr ogen, Cl1_Sal kyl, C3-8cycl oal kyl ,

C3. 8cycl oal kyl - Grs 5l ;%ﬂ:)@ lgﬂﬂf’l' ﬁ,@ g, hydr
aryl - Cl. 5al kyl oxyca?ig ae},l% 6 asﬁggI%Rﬂ ar e kenh@ggeltsh to ?Wm CH2-,
- CH2CH2- , cgaggi;ctgscy WW‘H{H 20 p is an integer selected from

0,1, 2, 3,4 and 5. "gisOorl? R19'is hydrogen or Cl 5alkyl; Rl9a is
hydrogeg or C Salkkaﬂd R® are the same or different, and independently are hydrogen, halogen,

Cisalkyl, Csgeycloalkyl, Csgcycloalkyl-Cysalkyl, hydroxy, C,salkoxy, _
Csscycloalkyloxy, -N(R'*)R'®, -CO,R", cyano, nitro, C;.salkylthio, trifluoromethyl or
trifluoromethoxy; or R” and R® are taken together to form -CH,-CH;-CH,-CH;-

-or -CH=CH-CH=CH-;

15 R’is Ci.2sacyl, Cyyoalkoxycarbonyl, aryl-Ci.salkyloxycarbonyl, -CO-O-
CHR™-0-CO-RY, -P(=0)(OR**)OR™, -CO-(CH;),-(CHR'®),-NR''R", arylcarbonyl
or heteroarylcarbonyl, wherein each said acyl, aryl and heteroaryl is unsubstituted or
substituted with C;_salkoxy, and C;.24acyl optionaily i_ncludes one to six double bonds;

Q R¥is hydrogen, C;.salkyl, halogen, cyano or -CO,RY;

20 Ar is aryl or heteroaryl which aryl or heteroaryl is unsubstituted or substituted
with 1 or more substituents, which are the same or different, selected from the group
consisting of halogen, Cjsalkyl, Cs.scycloalkyl, Gz salkenyl, C;.salkynyl, Cy.salkoxy,
Ci.salkylthio, Cy.salkylsulfinyl, C,.salkylsulfonyl, cyano, nitro, hydror;:y, -

COR™?, -C(=O)R™, -CONR™R™®, -OC(=0)R™, -NR'"’CO,R™*, -S(O),NR™™R'2,

25 Thydroxy-C;salkylamino-C;salkoxy, trifluoromethy), trifluoromethoxy, difluoromethoxy,
fluoromethoxy, methylenedioxy, ethylenedioxy and -N(RzO)R21;

R™ and R are the same or different, and independently are hydrogen,

Cisalkyl, Csscycloalkyl or Cyscycloakkyl-Ci.salkyl;



ris 1 or 2; 25 R0 and R21 are the sane or different, and independently
are hydrogen or C _salkyl). Mre preferable are conpounds represented by
the formula [VII] in which Y is N Mre preferable are conpounds
represented by the formula [VII] in which Yis N, mis an integer selected
froml, 2, 3, 4 and 5 nis 0; R, R2, R4 and R5 are hydrogen. 26 More
preferable are corrpounds representé& by the formula [VII] in which the
cyclic amno pup - to 7-menbered saturated cycllc amne;, mis an
i nteger sel ectg’d farﬂérﬂ 1afcﬁlessm¢43fé!f&fgﬂ andjigdependently ae hpdroge®m R4 and R5
are hydrg(ng R6 is methyl; R7 and RS are t he sanme or different, and

i ndepend 15?1%]& 8 HTS:M%IOSHM@ kyl s phenyl or 5 pyrldyl whi ch
phenyl or pyri stituted wit two or. thre bstituyents, which are
the sane or di @eﬁt o k¢ thersappe oF gHer oL, ﬂ‘rdo‘ﬂ eR?Bﬁ%‘F 3rf yé;rpgﬁtw ogen,

i o BT LT D S T
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3; nis gd %ls&f\‘ls&g&)%%’& lllengfjlhydrogen R6 is met hyl ; R7 and R8
phenyl i oh pRergld KT erotE s ?ﬂ? | B B e A R0, ot 07wt ch

are the gq )Eror%l'flf(%r 1. selected fromthe group con5| stl ng of chloro,
brom) Cl oxy Cl. 3al kylthio, 15 trifl uoronethyl,

é' fl uorom%'t hORVaaﬂaiR@@pstIMkaﬁé BPdiffekie lanQ iflepe Adtnly AFEh i nds
presented by the fornmula [VII] in which Y is CRLO. More preferable are

Corrpqgndelga@meﬁannfﬂ:isbutylheforrrula[VII] in which Yis CR1O; mis an
integer selected froml, 2, 3, 4 and 5; nis 0; R, R, R4 and R5 are 0O

hydr ogen. Mor eRBrlehgdmgbm, (arm]kgbmmmdsoargpaqd@ltsaﬂryh)hctdnwybﬁmaﬂlwl{ VII] in
which Y 20 is CR10; the cyclic ami no gr is a4- to 7-nenbered saturated
cyclic almiduexy-fa 'saelkﬂnhydrnxmebonsbf:esaﬂad, lﬂytgthcayla(ﬁdsaﬂcyl CisskoxyR1, R2, R4
and R5 are hydrogen; R6 is nethyl; R7_ and R8 are the sane or different,

and i nde‘éeﬁ@%twmar% Shl}‘d},@éwdw Csabiyl. iepercaptad-nisalkyh faselsEkhier hal ogen;

b DR o RSt ELRGTY or Vil s substy tuted wth, (vo or
groups R'7 and R*® are the same or different, and independently are hydrogen,
Cisalkyl, Csscycloalkyl, Cyscycloalkyl-Cy.salkyl, Ci.joacyl, Ci.ipalkoxycarbonyl and
aryl-C,.salkyloxycarbonyl,
or R'® and R" are taken together to form -CHz-, -CH,CH;-, -CH,CH,CH;-
O or -CH,CH,CH;CH;-;
20 p is an integer selected from 0, 1, 2, 3, 4 and S;
qisOor1;
R" is hydrogen or C,salkyl;
R is hydrogen or Cysalkyl;
rislor2;

25 R and R™ are the same or different, and independently are hydrogen or
Cl.sélkyl). More preferable are compounds represented by the formula [VII] in which Y
is N. More preferable are compounds represented by the formula [VII] in which Y isN ;
m is an integer selected from 1, 2, 3, 4 and 5; nis 0; RY, R% R*and R’ are hydrogen.




25 consi sting of hal ogen, Cl1_3al kyl, Cl1.3al koxy, Cl -3al kylthi o,
trifluoromethyl, trifluoronmethoxy and -N(R20)R 21 (wherein R20 and R221
are the sane or different, and independently are hydrogen or Cl1_3al kyl).
More preferable are conpounds represented by the formula [VII] in which'Y
Is CR10; the cyclic amno group is a 6-nmenbered 27 saturated cyclic am ne;
mis an integer selected froml, 2 &fd 3; nis 0; R, R2, R4 and R5 are
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r1n E“?n( fl b%ﬂ(%;rma%é)? ﬁ ?lkétﬁenyﬂ]@% %&ﬁﬁet% +\é M Q_Fb%]ky{]’
[2,3-d] py rclghﬂibfay,‘t:l.sxﬂclfnmbpﬁfﬂu@f&n&hyl, }nfﬁfohﬁﬁ&hexy and -N(RZ)R?! (wherein
| R* and R*! are the same or different, and independently are hydrogen or Cy.salkyl).
0y " More preferable are compounds represented by the formula [Vli] in which the cyclic
10 amino group is a 6-membered saturated cyclic amine; m is an integer selected from 1, 2
and 3; nis 0; Yis N; R\, R?, R" and R® are hydrogen; R® is methyl; R and R® are the
same or different, and independently are hydrogen or methyl; Ar is phenyl which phenyl
is-substituted with two or three s.ubstituents, which are the same or different, selected
from the group consisting of ¢hloro, bromo, Cy.salkyl, Cy3alkoxy, Cysalkylthio,
15 trifluoromethyl, trifluoromethoxy and dimethylamino.
Other preferable are compounds represented by the formula {VII] in which Y is
CR'. More preferable are compounds represented by the formula [VII] in which Y is

CR'®, m is an integer selected from 1, 2, 3, 4 and 5; n is 0; R, R% R* and R® are

hydrogen. More preferable are compounds represented by the formula [VII] in which Y

20 is CR'%; the cyclic amino group is a 4- to 7-membered saturated cyclic amine; m is an
integer selected from 1, 2 and 3; n is 0; R}, R%, R* and R® are hydrogen; RS is methyl; R’
and R are the same or different, and independently are hydrogen or Cy.salkyl; R is
hydrogen or halogen; Ar is phenyl or pyridyl which phenyl or pyridyl is substituted with
two or three substituents, which are the same or different, selected from the group

25 consisting of halogen, C;salkyl, Cy.salkoxy, Cisalkylthio, trifluoromethyl,
trifluoromethoxy and -N(R*>)R*! (wherein R*® and R* are the same or different, and
independently are hydrogen or C,salkyl). More preferable are compounds represented

by the formula [VII] in which Y is CR'®; the cyclic amino group is a 6-membered



Br

- (4- brono- 2, 6-di et hyl
-d]l pyrimdin-4-yl]-
-[ 2, 5-di net hyl
O piperidin-2-yl}-ethanol,
- brono-2, 6-dinethyl -
]pyrlmd|n4 yl]

5

10

15

N,NN OH28 2-{

- phenyl ) -2, 5-di net hyl - 7H pyrrol o
pi peridin-2-yl}-ethanol, 5 NBr NN OH
-7-(2,4,6-tn' brono-phenyl)-7H pyrrol o[ 2, 3-d] pyri m di n-4-y

Br N/ Br N,NN OH15 3- { 1-

phenyl)-2,%] 6-trimethyl - 7H-pyrro|o
- piperidin-2-yl}-propan-1-o

1- satyraled cpelisrasnine; 18 inpminteser sgered fromal, 25md|3netlﬁ9q R7|R- pﬁr areﬂ%

rimdin-4- yl r n I
] Py ellrc hy<|:lrogen ﬁé’ 1£ plth%? | 7d| 28 gre {he same or dlfferent and independently are

propan-J-ol, 25 NBr N 1 OH 29

hydrogen or methyl; R'® is hydrogen; Ar is phenyl which phenyl is substituted with two

or three substituents, which are the same or different, selected from the group consisting

of chloro, bromo, C;.salkyl, Cisalkoxy, Cy.salkylthio, trifluoromethyl, triflucromethoxy

and dimethylamino.

Especially preferable compounds of the present invention are:

2-{1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-

d}pyrimidin-4-yl}-piperidin-2-yl}-ethanol,

Syl

2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl}-piperidin-2-yl}-ethanol,

i

2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl- 7TH-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-2-yl}-ethanol,

&



{ 1-[7-(2, 4-dibrono-6-nethoxy-phenyl)-2, 5-dinmethyl-7H pyrrolo [2,
3-d] pyrimdin-4- yl]-piperidin-3-yl}- rrethanol 0- 5 NBr NNBr N OH
{1-[7-(2, 4-di br ono- 6- net hyl sul f anyl - phenyl) - 2, 5- di met hyl - 7H pyrrol o[ 2, 3- 10
dl pyrimdin-4-yl]-piperidin-3-yl}-nethanol, p-t Br N NBr N' 15 OH {
1-[ 7- (4-brono- 2, 6-di net hyl - phenyl ) -2, 5, 6-tri met hyl - 7H- pyrrol o
[2,3-d]pyrimdin-4- yl]- piperidin 3-YB}-nethanol, NBr 20 N,N OH {
1-[7-(4- brom)26d|rmt - phenyl ) -2, 5-di met hyl prrolo[23d]gyr|md|n-
4y11° o perdHARo M b AR BhebE-2.5- L By H-p - dgpyrspicin-Sy1]-
{1-[2, 5-di net hyJ 7{246tr|brorm phenyl ) - 7H pyr
ol o[ 2, 3- d] PP Hfak™ et9¥1]°1’ pi peri di n-3-yl }-met hanol , Br
7N
5
CPN
D) 2-{1-[2,5-dimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[ 2,3-d]pyrimidin-4-yl}-

10 piperidin-2-yl}-ethanol,
Br
C eaZe
N \— NBr
N
OH

3-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo{2,3-d]pyrimidin-4-

15

yl}-piperidin-2-yl}-propan-1-ol,
O ﬁ”‘g >—
0 %

3-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl- 7H-pyrrolo[2,3-d]pyrimidin-4-

-

yl]-piperidin-2-yl}-propan-1-o],
25



5 NBr N4NBr N OH

2-{1-[7-(2,6-di brono-4-trifluoronethyl-phenyl)-2,5, 6-trinmethyl-7H pyrrolo[2

,3- 10 d]pyrimdin-4-yl]-piperidin-3-yl}-ethanol, Br F NF ,NBr N HO 15

2-{

1-[ 7- (4-brono- 2, 6-di net hyl - phenyl )-2,5,6-trinethyl-7H pyrrol o[ 2, 3-d] pyri md

in-4- yl]-piperidin-3-yl}-ethanol, G9N Br 20 NN HO 2-{

1-[7- (4- brono- 2, 6-di net hyl - phenyl ) -2, 5-di met hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-
- yl]-piperidin-3-yl}-ethanol, 25 NBr NN HO 31 2-{

4
1-[2, 5-di hyl -7-(2,4,6-trib h | ),- 7H I
[ 2,[ 3-d] p'ymr{%-(%‘* zsl(ltgrpjw %m%MT Cgﬂi'l%%'éﬂfélﬁgyff'gﬂomh[@ -d]pyrimidin-4-

yl]-piperidin-3-yl}-methanol,
N \ /

) {1-[7—(2,4—dibromo-6-methylsulfanyl—phenyl)-z,s-duncthyl-7H-pyrrolo[2,3-

10  djpyrimidin-4-yl]-piperidin-3-y1}-methanol,

B

{1-[7-(4-bromo-2,6-dim6thy1-phenyl)-2,5,6—trimethyl—7H-pyrrolo[2,3-d]pyrimidjn-4w

15

yl]-piperidin-3-yl}-methanol,
O ﬁ(wg )—er
N g

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-
piperidin-3-yl}-methanol,

25
“ N Br

OH



N~ NBr N HO{
[2,5,6-trinmethyl-7-(2,4,6-trinmethyl-phenyl)-7H pyrrol o[ 2, 3-d] pyri m di n- 4-
]- piperidin-4-yl}-nmethanol, 10 N ~N N HO N 15

-[2,5-dinethyl -7-(2, 4, 6-trinethyl -phenyl)-7H pyrrol o[ 2, 3-d] pyri m di n-4-vyl
peridin-4-y|}-nethano|, N /-CN ~N 20 HO NK {

(2, 6-di bronp-4-trifluoronethyl -phenyl)-2,5,6-trinethyl-7Hpyrrolo
dlpyrimdin-4-yl]-piperidin-4-yl}-nethanol, Br F 25 NF /~\ F

NBr HO ~/ N 32 1- [7 (4-brono-2, 6-dinethyl-phenyl)-2,5,

t

{
3 SR o R i BB B ot hanet /-

;
(4- br oymo- | -phenyl ) -2, 5-di net hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-
S pB‘PF’a?’ZJH%AY I"}“”tlﬁé‘i%anol ,

) 2-{1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-

5
1-[ 2,
yl]-
{1-[2
]- pi
1-[ 7-
[2, 3-
/--( N
trime
/
[7
yl

6-tri
N B
1 -
4-yl]

10  d]pyrimidin-4-yl]-piperidin-3-yl}-ethanol, -

15
2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-3-yl}-ethanol,

O ﬁ(N Br
20 fﬁ“ v N
' HO

2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-piperidin-3-yl}-ethanol,

25
Z "N Br

HO



10 NBr NHO ~~------///] NF"". 15
{1-[2-methyl -9-(2,4,6-trinmethyl -phenyl)-9H 1, 3,9-tri aza-fl uoren-4-yl]-piper
idin-4-yl}- nmethanol, N /--( ,NKN 20 HO ~-/ N{ 1-[7-(4-brono-2
6- di et hyl - phenyl )-2,5,6-trinmethyl-7Hpyrrolo [2,3-d]pyrimdin-4-yl]-
pi peridin-4-yl}-nmethanol, 25 NBr ~-( ,NNHO ~~// N- 33 {
1-[7-(4-brono- 2, 6-di ethyl phenyl ) - 2,33- di net hyl - 7H-pyrro|o
[ 2, 3- d]pyrlmd|n4yl pi peridin-4-yl}-nethanol, N B C{\I
{1-[2,5, & {H%mwthyl 1424, 56tribrom cmﬂbﬁﬁrgyrmlp[&ﬁfﬂlwﬂmdm-*y
[ 2, 3- d]pyrlmdln 4- - piperidin-4-yl}-methanol, 10 Br N Br f-CN N ~NBr
HO N< 15 piperidin-3- yl}}/ hanol,
[ 2, 5-di net hyl -7-(2, 4, 6-tnbr ono- phenyl ) - 7H-pyérol o[ 2,3-d]pyrimdin-4-yl]-
eridin-4-yl}-nmethanol, Br

5 j:m}

{1-[2,5,6-trimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

{1-
pi p

0 piperidin-4-yl}-methanol,
10

15  {1-[2,5-dimethy}-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

piperidin-4-yl}-methanol,

Z "N
o O

20 N
{1-t'?-(2,6-dibromo-4-triﬂuoromcthyl-phenyl)—?.,S,6-trimethy1-7H-pyrro]o[2,3-
d]pyrimidin-4-yl]-piperidin-4-yl}-methanol,

Br,
F

25 7 N F

' F



NBr NNBr HO ~~---~~l1// N~ 20 { 1-[7-(4-brono-2,

6-di chl oro- phenyl )-2,5, 6-trinmethyl-7H pyrrolo [2,3-d]pyrimdin-4-yl]-

pi peridin-4-yl}-nmethanol, CI 25 NOBr /-CN\ NC HO N~ 34

1-[ 7- (4-brono- 2, 6-di chl oro- phenyl ) -2, 5-di met hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-
4-yl]- piperidin-4-yl}-methanol, cI NBr 5 /--CNNC HON-{ 1-[7-(2,

6- di br onp- 4-i sopropyl phenyl )-2,5, 6-34 i net hyl - 7H-pyrrol o[ 2, 3-d] pyri mi di n- 4-
yl]-piperidi }-nmethanol , 10 Br NBr 15, ...

{1005, sltolh binbions ﬁsdétﬁr:@pjyphﬁsw&)n%sﬁﬁ-twtwiﬁgl-ﬂwgl?ﬁ%%mvwﬂ—é: dlpyrim
I di

n-4- yljll] Blpegcr:'lfnsu 1} mg hémgf thanol , Br

4 N—bﬁar
O
HO N

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

p Br
O
HO Z

N

I ) piperidin-4-yl}-methanol,
10

15 {1-[2-methy1—9-(2,4,6-trimcthy1-phenyl)-9H-1,3,9-triaza—ﬂuoren—4-yl]-piperidin—4-yl}-
methanol,

O N

N \—N
20 HO/_C N4

{1-[7-(4-bromo-2,6-diethyl-phenyl)-2,5,6-trimethyl- 7TH-pyrrolo[2,3-d]pyrimidin-4-yl}-

piperidin-4-yl}-methanol,

2 “ N Br



{ [ 7- (4-chl oro-2, 6-di net hyl - phenyl )-2,5,
o] 2, 3- d]pyr|n1d|n 4- yl]-piperidin-4-yl}-nmethanol, 25
N-C ONGNHON~ 1-[7-(4-chl oro-2,
6- di net hyl - phenyl ) -2, 5-di net hyl - 7H-pyrrolo [2, 3-d] pyrimdin-4-yl] 35
pi peridin-4-yl}-nmethanol, /-CNN N 5 HO -~ 2-{
1-[7-(2, 6-di brono-4-trifluoronethyl -phenyl )-2,5, 6- trinethyl 7FprrroIo[2 3-
d] pyri m di n- 4- yIL pi peridi n-4-yl f et hanol , 10 Br q N N Br
HO ~J N~ 2{¥-iZ-{4 r(oqnqﬂ,&n@ct@yl-pheny) -2,5-dimethyl- 7H-pyrro]o[2 3 d]pyr1m1dm—4—y]
6- di met hyl - phen I 5, 6- trlnethyl 7H-pyrrol o[ 2, 3-d] pyri m di n-4- 15
yl - pi perllafp?pd@n ¥1}eft1ﬂ ol N/ Br ~NNHON 20 2-{
1-[7- (4- brono- 2, 6-di net hyl - phenyl) 2,5-di met hyl - 7H- pyrrol o
[ 2, 3- d]pyrlnldln 4- yl]-piperidin-4- yI} et hanol , Br

f(
S
\

{1-[2,5,6-trimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[2,3-d}pyrimidin-4-y1}-

/-CN NBr HON 20
r

1-
6-trinmethyl-7H pyrrol of
{
5-
ano

M piperidin-4-yl}-methanol,

10 Br

“ N Br

el W

15 {1-[2,5-dimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

piperidin-4-yl}-methanol,
' Br

Z "N Br
Q . /—C PNB!’

N

{1-[7-(4-bromo-2,6-dichloro-pheny1)-2,5,6—trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4—yl]-'

piperidin#-yl}-mcthanol,



25 ~N\ NHO N-/< 2-{ 1-[2,5, 6-trinmethyl-7-(2,4,
6-tribrono-phenyl)-7Hpyrrolo [2, 3-d] pyrimdin-4-yl] 36

pi peridin-4-yl}-ethanol, Br NBr 5 -/-CNNBr 2- { 1-[2,

5-dinethyl -7-(2,4, 6-tribrono-phenyl)-7Hpyrrolo [2,3-d]pyrimdin-4-yl]-
pi peridin-4-yl}-ethanol, Br 10 N Br ~N N Br HO N-{ 3-{
1-[2,5,6-trinmethyl-7-(2, 4,

o1 per i n- GGG el rc(z)f")ﬁghepﬂ)ﬂfﬁﬂm Ttk B pytrofol2,3d]pyrimidin-4-y1)-
[

2,5-dinethyl.-7- (.2, 4, 6-trinmethyl - phenyl )-7H pyrrol o

3- d] pyrR™§ lﬁ'ﬂzlélf'lr‘]‘é-tﬁﬂoﬁleridi n-4-yl}-propan-1-ol, N 25 N4 HO 3-{
[7-(2, 6-dibro nmo-4-trifluoronethyl-phenyl)-2,5, 6- trirrethyl-?l—l—pyrro to
3 37 d]lpyrimdin-4-yl]-piperidin-4-yl}- propa@ll

5 m}

{1-[7-(2,6-dibromo-4-isopropyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

pi
1-
[ 2,
1-
[2

‘N y1]-piperidin-4-y1}-methanol,

10 Br
“ N

/—C DY
HO N—Q

15  {1-[7-(2,6-dibromo-4-isopropyl-phenyl)-2,5-dimethyl-7H-pyrrolof2,3-d]pyrimidin-4-

yl}-piperidin-4-yl}-methanol,
Br
= 2
O N~ NBr
20 N

{1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-4-y1}-methanol,

72
25 j&u—% >—c:
N—, ,N
| HO/_C N_<

{1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-



Br F 5 NFF /__ _CNNBr HO 3-{ 1-[7-(4-brono-2, 6-dinethyl-phenyl)-2,5,
6-trinmethyl-7H pyrrol o[ 2,3-d] pyrimdin-4- yl]-piperidin-4-yl}-propan-I|-ol,
10 NBr NHO 15

3-{1-[7-(4-Dbrono-2, 6-di net hyl - phenyl ) -2, 5-di met hyl - 7H pyrrol o[ 2, 3-d] pyri m d
I n-4- yI]-piperidin-4-y|}-propan-|-%l, NBr 20r_jl-~-NN HO
3-{1-[2,5-drrethy|-7-(2,4,6-tribrorm-ﬁhenyl)-?l—l—pyrrolo[2,3-d]pyrim'di n- 4-vyl
]- pi peridi.n-é?{%_}a}qr% aarrll-t-ol, Br 25 NBr NBr HON, 38 3-{

1- [ 7- (4- bPERSI BV B8P3 phenyl ) - 2, 5, 6-t ri net hyl - 7H pyrrol o 2, 3-d] pyri mi d
in-4- yl]-piperidin-4-yl}-propan-I-ol, C NBr 5 CN,6NC

OB

2-{1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidin-4-yl}-ethanol,

10 Br .
7 N@——QF
_ F
N— _NBr
Rl W,

2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

15 yl}-piperidin-4-yl}-ethanol,
Z "N Br
i N—\ N
O o L
20

2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-4-yl}-ethanol,

‘ ﬁN Br
: O
N— N
HO N—<

2-{1-[2,5,6-trimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-



HO
3-{1-[7-(4-brono-2, 6-di chl oro-phenyl)-2,5-dunet hyl - 7H pyrrol o[ 2, 3-d] pyrimd
in-4-yl]- piperidin-4-yl}-propan-l-ol, 10 G N Br OCN,NC HO 15
{1-[7-(2, 6-di bronmo-4-trifluoronethyl-phenyl)-2,5,6-trinethyl-7H pyrrolo[2,3
- d] pyri mdin-4-yl]-3- nethyl plperldln 3-yl}- nethanol Br F NF F NBr 20
HONN{ 1-[7-(4-brono-2, 6-dinethyl %henyl) 2, 5, 6- trlnethyl 7H pyrrolo
[ 2, 3-d] pyr Ny met hyl - pi peri di n- 3- yI} met hanol, 25 NBr ,N HO
.p N 39 ‘%‘[“5}‘“?‘4’4}% ﬂF‘EJo”g 6- di net hyl -phenyl) 2, 5-di met hyl - 7TH pyrrol 0
[ 2, 3-d] pyr|n1d|n 4-yl]- 3-nethyl-piperidin-3 yI} nethanol N Br ,
N (~ 1-{
1-[7- (4- brono- 2, 6-di net hyl - phenyl) 2,5,6-trinet yrrolo[2 3 d] pyrimd
in-4- yl]- plperldln 4-yl } - et hane- 1, 2-di ol ,
5
2-{1-[2,5-dimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-
piperidin-4-yl}-ethanol,
)

Br
10
peery
N—\ N Br
HO‘/_C N_<

3-{1-[2,5,6-trimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]}-

15 piperidin-4-yl}-propan-1-ol,

HO
20

3-{1-[2,5-dimethy]-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

piperidin-4-yl}-propan-1-ol,

| A~
25 —
N—\, ,N

/_/‘C \

HO

3-{1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[ 2, 3-



HO N-{ 15

-(4-br 6- di net hyl - phenyl )-2,5,6-trinethyl-7H pyrrol o[ 2, 3-d] pyri m
i di
[

O NBr HO /
1-17-( ono- 2,
in-4- yl]-pyrrolidin-2-yl}-methanol, HONBr N 20 N {
- (4-brono- 2, 6-di
]- pyrrolidin-2-yl}-nmethanol, 2;?ONBr NNN'lam40 2-{
d

- (4- brono- 2, 6- di net hyl - phenyl) I met hyl - 7H- pyrrol o

(
(
d] pyr h} ethanol 5 NBr ,N HO({
(4 br B8 iy %lhf’*?l“ffﬁ*ﬁ ?o%a’\élé’tr. met hyl - 7H pyrr ol of 2, 3- d] pyri ni d
yl]- azepan 4 yI} met hanol, 10 CH N Br ,_CN ~N N~ {

met hyl - phenyl ) - 2, 5-di net hyl - 7H- pyrrol o[ 2, 3-d] pyri m di n-

2

n
[7
yl
[ 7
, 3-
[ 7-
- 4-
[7

n
-[7-(4- brono- 2, 6-di net hyl - phenyl) 2, 5-di met hyl - 7H-pyrro|o
2,3-d]pyrimdin-4-yl] 15 azepan-4 yI } - met hanol ,

| o2

3-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

1
{
d
1
4-
1
[
1-
[
1
[

a7 yl]-piperidin-4-yl}-propan-1-ol,
10 |

“ N Br
r/_C” Nt
/
N
HO

15 3-{1-[7«(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-piperidin-4-yl}-propan-1-ol,

o ﬁtﬂ@—sr

20

3-{1-[2,5-dimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-
piperidin-4-yl}-propan-1-ol,



N NANv 20

{1-[7-(4-brono-2, 6-di net hyl - phenyl)-2,5,6-trinmethyl-7Hpyrrolo[2,3-d]pyrim
din-4- yl]-piperidin-2-yl}-acetonitrile, NBr NN 25 NC 1-[2,5,
6-trimethyl-7-(2,4,6-trimethyl-phenyl)-7H pyrrol o[ 2,3-d] pyri mdin-4-yl]-

pi peridine-3-carbonitrile, 41 N N 5N NC 1-[2,5-dinmethyl-7-(2,4,

6-trinmet hyl - phenyl)-7H pyrrol o[2,3-d?pyri m di n-4-yl] -

pi peri di ne331¢ar(ddibintd, @ dichlbrdlphbhyl)-} 5,60Neinl&@hyl-7H-pyrrolo{2,3-d]pyrimidin-4-
1-[7-(2, 4-di f[orr(g- 6- met hyl sul farlljyl -)anyl )-2, 5¥di rrgtyﬂyl -[7’H- r])I;/jFrr ol o[ 2, 3-d] py
rimdin- 4yNipipepidped iytli-popandasiponitrile, S N Br 20 ON N Br N NC

Br
5
e
HO
3-{1-[7-(4-bromo-2,6-dichloro-phenyl)-2,5-dimethyl- 7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
! piperidin-4-yl}-propan-1-ol,
10

c
f:@&
/_/—CN \_ NCI
/
N

HO _<
15 {1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-

d)pyrimidin-4-yl]-3-methyl-piperidin-3-yl}-methanol, |

Br
F
O ~ N—<': HF
r—— F
N—\ /NBT
20 HO N—<

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
¥1]-3-methyl-piperidin-3-yl}-methanol,

Br




1-[7-(2,6-di bromp-4-trifluoronethyl-phenyl)-2,5,

6-trinmethyl-7H pyrrolo[2,3- d]lpyrimdin-4-yl]-piperidine-3-carbonitrile,

25 Br F N FF DN Br NC 42 1-[7-(4-brono-2,

6- di net hyl - phenyl )-2,5, 6-trimet hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-4-yl] -

pi peridi ne-3-carbonitrile, 5 N Br Dy NN NC

1-[7-(4-brono- 2, 6-di net hyl - phenyl ) - g dnmet hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-4

/17 (401 SO R ﬁ?‘&?éﬁ%ﬁeﬁ&ﬂ' 89%1?%%“‘5;}?’5’%@“ 90 o

[2,3- d] pysimdyDp ]geﬂblhj)*@%étﬁbrﬂﬂ 3-carbonitrile, ~N\V /7 20 N\ N NC
1-[7-(4-isopropyl nmet hyl sul f anyl™- phenyl ) - 2, 5- di net hyI 7H pyrrol o] 2, 3-d] py

rimdin- 4-yl]-piperidine-3-carbonitrile, 256 S/ N\ /

5 —
N— N

/
HO\Q N—Q

1-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
N y1]-piperidin-4-yl}-ethane-1,2-diol, '
10

Z N Br
H‘o)_C B
N—, N
HO N—<

15 {1 ¥[7- (4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl}-pyrrolidin-2-yl}-methanol,
N— o p N
20 N—<

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d)pyrimidin-4-yl]-

pyrrolidin-2-yl}-methanol,

25

CzJ ~ N Br
N— N
N—<



QN NN NC 43
1-[7-(2-brono-4-trifluoronethyl-phenyl)-2,5 6-trinmethyl-7H pyrrolo
[2,3-d]pyrimdin- 4-yl]-piperidine-3-carbonitrile, Br F 5 NF F DN NN NC
1-[7-(4-brono-2, 6-di et hyl - phenyl )-2,5, 6-trimethyl -7H pyrrol o[ 2, 3-d] pyri m di
n-4-yl]- 10 piperidi ne-3-carbonitri|§ NBr JNNN 15 NC

1-[7-(4-brono- 2, 6-di et hyl - phenyl)-2 di met hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-4
-yl ]

57l br oo - Lr T Ao o2 el byl 2.5 ey LT briofoll & dfpyrimidin ¢
d] pyri m di '91]4p)§ﬂdlrdm gq,q}_gghgmﬁ, yl }-acetonitrile, 25 Br NF F N ,NBr N A"

5 FN Br
N— N
N
HO
{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
M yl]-azepan-4-yl}-methanol,

10
OH ﬁ(n‘@f&
N \_ N
C N—<

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo{2,3-d]pyrimidin-4-yl}-

20  {1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-piperidin-2-yl}-acetonitrile,

S gEY

1-[2,5,6-trimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-

15 azepan-4-yl}-methanol,

piperidine-3-carbonitrile,



PCN 44 { 1-[7-(4-brono-2, 6-di nmet hyl -phenyl)-2,5,6-trimethyl-7H pyrrolo
[2,3-d]pyrimdin-4- yl] -piperidin-3-yl }-acetonitrile, NBr 5 NNN PON
{ 1-[7-(4-brono-2, 6-di et hyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o
[2,3-d]pyrimdin-4-yl]- piperidin-3-yl}-acetonitrile, 10 NBr N NP N CN
15
3-{1-[7-(4-Dbrono-2, 6-di net hyl - phenyl 5‘-12, 5, 6-trinmethyl-7H pyrrol o 2, 3-d] pyri
mdin-4- yl]-piperidin-3-yl}-propionitrile, NBr N20 N NC 3- { 1-
[ 7- (4-brono-2, 6-dinmethyl-phenyl)-2,5-dinethyl-7Hpyrrolo [2,3-d]
pyrimdin-4- yl]-piperidin-3-yl}-propionitrile, 25 NBr pN N NC 45
1-[7-(4-brono- 2, 6-di net hyl -pheny |)-2,5, 6-trjnmethyl-7Hpyrro to
[2,3-d]pyrimdin-4-yl] -
5
1-[2,5-dimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[ 2,3-d]pyrimidin-4-yl}-
‘N piperidine-3-carbonitrile,
10

“ N
<, N— N

=4

NC

15 1-[7-(2,4-dibromo-6-methylsulfanyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-
4-yl)-piperidine-3-carbonitrile,

/
S
20 é :N o
A\ /NBr ‘
N
. NC _Q

1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl- 7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidine-3-carbonitrile,
25 Br

NC



rr- SNCNN N

7- (4-brono- 2, 6-di net hyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-

| ]1- piperidine-4-carbonitrile, 10 N Br NC (NN 15

[2,5,6-trimethyl-7-(2,4,6-trimnethyl-phenyl)-7H pyrrol o[ 2, 3-d] pyrimdin-4

]- piperidin-4-yl}-acetonitrile, [~ /1--( NF-"N 20 NC ~/ N{ 1-[7-(2,
| bromo-4-trifluoronethyl-phenyl)-2,5 6-trinethyl-7Hpyrrolo [2, 3-

]pyrimdin-4-yl]-piperidin-4-yl}-acetonitrile, Br F 25 NF ~\ F /- CN

NBr NC~/ N46 { 1-[7-(4-bronmp-2, 6-dimethyl-phenyl)-2,5,

6-t ri met hyl-f7{4-byoiced 6l Emdtii)-phédyD)- 215 [6-dimet 1-—791- rbId| msz&mﬁmﬂﬁﬂn trile,

N/ Br 5/!-?’,NNN~/N}§’? yrl)‘-4br 3] pibi ] ot

6- di et hyl pipdritiye-3-caitoniiiilept hyl - 7H- pyrrol 0[2 3 d] pyrimdin-4-yl]-

pi peri di n-4-y|}-acetonitri|e, :

5 ﬁ(n%}m
(. N—\ ,N
NC

- 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl- 7H-pyrrolo[2,3-d]pyrimidin-4-y1}-

fﬁN Br
<l N—\ p N
NG

N
1-
4-
{1

6
d

B
[
y
yl
d
p
B
t

10 piperidine-3-carbonitrile,

N

15
1-{7-(4-isopropyl-2-methylsulfanyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl}-piperidine-3-carbonitrile,

oAt

20

1—[7-(4-isopropy1—2-methylsulfanyl—phcnyl)-Z,S-dimcthyl—7H-pyrrolo[2,3-d]pyﬁmidin—
4-yl}-piperidine-3-carbonitrile,

25 S/



NBr /--( INNNCv N{ 15

-(4-brono- 2, 6-di et hyl -phenyl )-2,5,6-trinmethyl-7H pyrrol o[ 2, 3-d] pyrimd
|]1- piperidin-4-yl}-acetonitrile, NBr NN 20 NC ~~~/////] N-~\ {

rono-2, 6-diethyl-phenyl)-2,5-dinethyl-7H pyrrolo

I mdin-4-yl]- piperidi n-4-4)gj}-acetonitrile, 25 NBr ~( N NINC

10 / ~
{1-[7
in-4-y
1-[7-(4-b
[2,3-d] py
--/ N4 4
[2,5,6-trimethyl-7-(2,4,6-tribrono-phenyl)-7H pyrrol o[ 2,3-d] pyrimdin-4-y
eridin-4-yl}-acetonitrile, Br N Br 5 NC N N~-NBr {
d| K . I 5 . . . _4_y|]_
T e e S
4- bf?lﬁlp?erﬁlﬂ%‘ gjahlc%gnﬂlgenyl) 2,5,6-trinethyl-7H pyrrol o 2, 3-d] pyrim
I

]- piperidin-4-yl}- acetonltrlle Cl

;

7
1-12,5, 6-t
|']- piperi
1-[2, 5-
pi peri di
{1-17-(
din-4-y

NC

“ 1-[7-(4-bromo-2,6-diethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

ﬁf\l*@m
N \— p N

: N

NC _«

15

1-[7-(4-bromo-2,6-diethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[ 2,3-d]pyrimidin-4-yl}-

10 piperidine-3-carbonitrile,

piperidine-3-carbonitrile,

O :?&N Br
20 < N—, y N
NE

N

{1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[ 2,3-
d]pyrimidin-4-yl]-piperidin-3-yl}-acetonitrile,

Br

25
F
Z "N F
— F
N—, ,NBr
_ O
CN



NBr -t -0- NNC 20 NC~~~//111]l N4 {
1-[7-(4-brono- 2, 6-di chl oro- phenyl ) -2, 5-di net hyl - 7H pyrrol o
[2,3-d]pyrimdin-4-yl]- piperidin-4-yl}-acetonitrile, CI 25 NBr NC CN N
N Cl ~ 48
1-[7- (2, 6-di brono-4-i sopropyl - phenyl% 2,5, 6- trlrrethyl 7H-pyrrol o[ 2, 3-d] pyri
m din-4- yl]-piperidin-4-yl}- acetonlqi'lle Br 5 N ~NBr NC N~
{1-[7-(2, 65 0
{2, 5" o] pyr FRBIEERG2 BREBRY SR %?ﬁ%gineeﬁ‘a’%% '?q("g‘%y Hfpiding g
N 15
{1-[7-(4- n’élg HchdEl%yc} acc qﬁmfﬂ[ﬁ)henyl ) - 2, 5 6- tr| rret hyI 7H- pyrrol o[ 2, 3-d] pyri
mdin-4- yl]- plper|d|n4yl} acetonitril --
1-[ 7- (4- met hoxy- 2, 6-di met hyl - phenyl ) - 2, 5- d -7H-pyrro| 0[2 3-d] pyri m di
n- 4- 2 N
- {1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
\) piperidin-3-yl}-acetonitrile,
10
p Br
N \_MN
g: N
CN
15 3-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolof2,3-d]pyrimidin-4-
yl}-piperidin-3-yl}-propionitrile,
7 N Br
O » N
N
20 —Q
NC
3-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-piperidin-3-yl}-propionitrile,
25 ~ N Br

NC



yl]-piperidin-4-yl}-acetonitrile, 25 NO r-{ ,NNNC ~/ N 49 {
1-[7-(4-chl oro-2, 6-di net hyl - phenyl )-2,5,6-trinethyl-7H pyrrol o
[2,3-d]pyrimdin-4- yl]-piperidin-4-yl}-acetonitrile, 5/~ N- - : O F-{
,NNN#N NC ~/ {

1-[7- (4-chl oro-2, 6-di net hyl - phenyl )-4 , 5-di met hyl - 7H-pyrrol o
[2,3-d]pyrimdin-4-yl]- piperidin-4-yl}-acetonitrile, 10 /--( ,N~(N NC

~—e]] R Y ) ) . kT a ) TP

5[ 7- (4- broho 5V 26 qimpthyL phenyl 56 tgmethy . TH-pyrojol2,3-dipsrimiginst ol i i g

in-4-yl]- Sp@idndi e¥Popitdle2. 1] oct ane-3-carbonitrile, N Br NCCN ,N 20 N

8-[7-(4-brono-2, 6-di net hyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o

[2,3-d] pyrimdin-4-yl]-8- aza-bicyclo[3.2. 1]octane-3-carbonitrile, 25 N Br

NC-CN N 50

1-[7- (4- brono- 2, 6-di net hyl - phenyl ) -2, 5, 6-

i n-4-yl]- pyrrolidine-3-carbonitrile, N Br
5

t I—i—prrroI o[ 2,3-d]pyrimd

1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

“ "N Br
ro-(Op

Yy

N piperidine-4-carbonitrile,
10

15 {1-[2,5,6-trimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-
piperidin-4-yl}-acetonitrile,

“" N

O —
' NC/_CN \N—/<N

20

{1-[7-(2,6-dibromo-~4-triflucromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidin-4-yl}-acetonitrile,

25 z



5 ~N\V-NNC N, 1-[7-
nmet hyl - 7H pyrrol o[ 2, 3-

(4- brono- 2, 6-di net hyl - phenyl ) -2, 5-d
dlpyrimdin-4-yl]- pyrrolidine-3-carbonitrile,
~N N /N 15 1-[7-(4-brono- 2, 6-di nmet hyl - phenyl )-2, 5,
| of 2

Br NC):
6-trinmethyl-7H pyrro ,3-d] pyrimdin-4-yl]- azepane-4-carbonitrile,
N 20 NCJ~DN 1-[7-(4-brono-2,

6- di met hyl - phenyl ) - 2, 5- di met hyl - 7H pyTrol o[ 2, 3- d] pyri ni di n-4-yl ] -

azepane- 4-
1-[7-(4-Dbr

g%[)ﬁgngioan?d -2, F%ﬁeiﬂgﬁﬁhe@ -Ns "dQn*hhe‘?HyMH-pmolo[z 3-d]pyrimidin-4-

6- trlrrethyylgé e P-4y P gce%rfﬂ-ﬂ)é/rlmdln 4-yl]-
yl -

3- hydr oxyne
-[7- (4-isopropyl - 2- net hyl sul fanyl - phenyl ) -2, 5-di
, 3-d] pyrimdin- 4-yl]-piperidin-4-yl}-nethangl,
[ 7- (2- brono- 4-i sopropyl - phenyl ) -2, 5-di net N’
']

1
[2
{1
4-y
5

10
15

20

25

plperldlne3carbon|trlle NBr 5 NNNCN HO|({
gt hyl - 7H pyrrol o
)

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-

ﬁu Br
N—, N

N

piperidin-4-yl} -acetonitrile,

{1-[7-(4-bromo-2,6-diethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

piperidin-4-yl}-acetonitrile,

“ N Br

{1-[7-(4-bromo-2,6-diethyl-phenyl)-2,5-dimethyl-7H-pyrrolo{2,3-d]pyrimidin-4-yl]-

piperidin-4-yl}-acetonitrile,

“ "N Br

/-( NN HO~/ N 15
o[ 2, 3-d] pyri mi di n-
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in
(
(2,
-d
Br
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10
15

20

25

in-4-yl}-nmethanol, Br N\ / ~N/N 20 HO N~ {

 4-

4-yl}-methanol, Br 25 Nb- /--CNBr N HO N 52 {

6-

| peridin-4-yl}-nmethanol, NCI 5 N~NBr HO N 2-{
6- di br ono- 4- chl or o- phenyl) % 5-di net hyl - 7H pyrrol o

yr{‘\/l”ﬂlzg‘.t,glp‘frn¥ﬂh§r-7-@ R Bt Madphedy1 PP oto23- BpyrifaidiN4Gy- /--( . NN
br;ﬁﬁ@?rdffn ﬁ-ﬁ} g@ég,ﬁ[rﬂphenyl )-2,5,6-tri rret hyI 7H pyrrol o[ 2,3-d] pyrimd

] - pi peridi'n-4-yl}-propane-1, 3 di ol ,

Jee:e 2y

{1-[2,5-dimethyl-7-(2,4,6~tribromo-phenyl)-7H-pyrrolo[2,3-d)pyrimidin-4-yl]-
piperidin-4-yl}-acetonitrile,

Br

ﬁm Br
/—CN v MNbr
NC

=4

{1-[7-(4-bromo-2,6-dichloro-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-

cl
baeta
N—  NCI
O

{1-[7-(4-bromo-2,6-dichloro-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

piperidin-4-yl}-acetonitrile,

piperidin-4-yl}-acetonitrile,

4-
di br ono- phenyl ) -2, 5-di net hyl - 7H-pyrrol o[ 2, 3-d] pyrimdin-4-yl]-pip
y

di br onmp- 4- chi oro-phenyl) 2, 5-di net hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-



t NNO-Br N\K 20 HO { 1-[7-(2,

6- di br ono- 4- chl or o- phenyl ) -2, 5-di met hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-4-yl ] -
pi peridin-4-yl}-acetonitrile, Br 25 NO /--( N4-0 NBr NC ~/ N {
1-[ 7- (4- brono- 2, 6-di net hyl - phenyl )-2,5, 6-trimethyl-7H pyrrolo

[2,3-d] pyrimdin-4 53 yI]-pyrroIidi&-B-yI}-acetonitriIe, NBr N~NS5 NC
NA, {
1-[7-(4- br gyrpy. Xisa Q1vridigmed-m di n-
4-yl]- pyrg)rrf7 §2’§ d% Hﬁ\) ace@Ja ﬁ?ﬂéﬂep@. B%Q%JYJ\ zﬁ\%&lﬂﬁ a]p;nﬁll
1-[2, 5-di ”ﬁﬁﬁb&ﬂeﬁﬁh{- }ﬁ, Qfegdrﬁtlﬁl@ro phenyl )-7H pyrrol o[ 2, 3- d] pyrimdin-4-yl]-
pi peridi n-4-yl}-net ha 15 < cl ~-( NNC HON~ Q 20
{1-[7-(2, 6-di chl oro- 4- trifl uororrethyl phenyl ) - 2 5 di met hyl - 7H pyrrol o[ 2, 3-
{1-[7-(2,6-dibromo-4-isopropyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
) yl]-piperidin-4-yl}-acetonitrile,

10 ' Br
hés }b i
N \— N Br

ch_C N_<

15 {1-[7-(4-methoxy-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-piperidin-4-yl}-acetonitrile,

4 N@FO\
/—CN \—/ N
20 NC N—«

{1-[7-(4-methoxy-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-piperidin-4-yl}-acetonitrile,

“ "N 0O
25 \



yrimdin-4-yl]-piperidin-4-yl}-nethanol, G F N OFF ~N NC 25 HO N-\
1-[7-(4-chloro-2, 6-dinethyl-phenyl)-2,5 6-trinmethyl-7H pyrrolo
3-d]pyrimdin-4- yl]-piperidin-4-yl}-propan-l-ol, 54 NO i _/-CN\ N HO
[ 7-(4-chloro-2,

I met hyl - phenyl )-2,5, 6- trirrethyl 7H—pyrro| o[2,3-d] pyrimdin-4-yl]-
| peridine-4- carbonltrlle N Cl

a0 pyr 1 o AL EFT R cﬁmﬁ&&f)gﬁtn%c%%-wﬁ%ﬁ +7H-RyrRgh 3 RO (o
NC ~~------

1-[7-(4- br%ﬁrglpfngmd? Pfgt?‘ﬁ? O%Wényl )-2,5,6-trinet hyI TH pyrrol o[2,3-d]pyrimd
in-4-yl]- 20 azetidine-3-carbonitrile, N Br NC- -CN

S

{1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5-dimethyl- 7H-pyrrolo[2,3-d]pyrimidin-4-yl}-

d p
3-{
[2,
5 1-
6- di
pi p
1-

- piperidin-4-yl}-acetonitrile,

D,
10
p ci
O
NG N—L
15 8-[7-(4-bromo—2,6—dimcthy1—phenyl)—2,5,6-trimcthyl—7H-pyrro]o[2,3-d]pyrimidin-4—y1]-
8-aza-bicyclo{3.2.1]octane-3-carbonitrile,
Z "N Br
O NC—@N < N
20 N

8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-8-

aza-bicyclo[3.2.1]octane-3-carbonitrile,

25 : “ N Br
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(4 chl oro- 2,
hyl 1
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NT T
I\)

0 yl]-plperi

- [
7H-pyrrol o[ 2, 3-d] pyri nmidin-4- yl]-piperidin-4-yl}-ethanol,

55

N
i sopropyl - 2- net hyl sul f anyl - phenyl ) - 2, 5-di net hyl - 7H pyrrol o[ 2; 3-

- ( hyl - phenyl ) - 2, 5- di rret hyI 7H- pyrrol o[ 2, 3-d] pyrim
%ﬁ@lﬂhﬁ?c%})ﬁh}gﬂ%ﬂ} ethanol, N O )-- ~~/] N-/ 25

- (4-brono- 2, 6- di net hyl - phenyl ) -2, 5, 6- trlrrethyl 7H-pyrro| 0[2 3-d] pyrim

- yl]-3-net hyI pi peri di n-4-yl}-nmethanol| 56 Br HO N N
; DJi ;
NC

1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

Z "N Br
DN y N

NC N

pyrrolidine-3-carbonitrile,
16

15 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo{2,3-d]pyrimidin-4-yl}-

azepane-4-carbonitrile,

“ N Br

N —_N
NCC N—L_

1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl- 7H-pyrrolo[2,3-d}pyrimidin-4-yl}-

20
azepane-4-carbonitrile,

25 “ "N Br
' O
NC

N



{ 1-[7-(4-brono-2,

6- di net hyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-4-yl ] -
3-rrethy|-piperidin-4-y|}-rrethano|, NBr 10 HON N
{8-[7-(4-brono-2, 6-di net hyl - phenyl)-2,5,

6-trinethyl - 7H—pyrro| o[ 2, 3- d]pyrlmdln 4- yl]-8-aza-hicyclo [3 2.1
]oct-3-yl} -nmethanol, 15/~ NBr /5@ ,NHO~/ N 20
{8-[7-(4-brono-2, 6-d henyl ) 2, 5. di neth 7H-p dlpyyimdin
-y - o-bkChbiop 3ty bpens Dl § Srekmeamr - R oL s B i1
8-[7-(4- brorm-

6- di met hyl® MHW’?@tQY@IB@‘?@WTétWWFﬂ%yrroI 0[2 3 d] pyri m di n- 4-

yl]

| ]-8-aza-bicyclo[3.2.1]oct-3-yl}-acetonitril /I~ NBr ~-(~,NNNC
~[ N~ 5
{8-[7-(4-Dbrono- 2, 6-di rrethyl-phenyl) 2, 5-di Brol o[ 2, 3-d] pyrimdin
-4-yl]- 8-aza-bicyclo[3.2.1] oct- yl}gton |I 10 Tl ,N~N NC
~/ N~
5

{1-[7-(4-isopropyl-2-methylsulfanyl-phenyl)-2,5-dimethyl-7TH-pyrrolo[2,3-d]pyrimidin-
/) 4-yl]-piperidin-4-yl}-methanol,
10 s

Z "N
Jovsaa
HO N

15  {1-[7-(2-bromo-4-isopropyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

O | ﬁ”@
Ho/_<—jJN e

20

piperidin-4-yl}-methanol,

{1-[7-(2,4-dibromo-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4- y1]-piperidin-
4-yl}-methanol,

s e



. -~2_{
1 [ 7- (4- bronp- 2, 6-di net hyl - phenyl )-2,5,6-trinethyl-7H pyrrol o[ 2, 3-d] pyrimd

in-4- yl]- plper|d|n 4-yl}-malononitrile, 15 NBr NCB/~~- ,NN NC -/ N
Q
2-{1-[7-(4-brono-2, 6-di net hyl - phenyl % 2, 5-di nethyl - 7H-pyrrol o[ 2, 3-d] pyri m d
in-4- 20 yl]-piperidin-4-yl}-malonon?2rile, NBr NC~--( ,NN NC~// N
25 2-{ 1-[1; ,4-d chl or hen
611 et hyf{l (R GGPop A SRR pEnda i s-amgt Pravarolel2d- Ppyimididal: sg o
N/ C NHO ‘2’9 §é%]1 4brorr02
6- di nethylplﬁﬁ% T4) eE}lﬁ)(!°thyl - H-pyrrol o[ 2, 3-b] pyridin-4-yl]-
pi peri di n-3-yl }-et hanol, N/ Br 10 iN HO
{1-[1-(2, 4-dichloro- phenyl) 2,3, 6-trimethyl-| H-py?" olo
[2,3-b] pyridin-4-yl]-piperidin-4- yl}-metha oI
5
HO
2-{1-[7-(2,6-dibromo-4-chloro-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-
= . piperidin-4-yl}-ethanol,
'- 10 Br
p ¢l
N—\  NBr
o L

15 1-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo{2,3-d]pyrimidin-4-

yl]-piperidin-4-yl}-propane-1,3-diol,

Br

{1-[7-(2,6-dibromo-4-chloro-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

piperidin-4-yl}-acetonitrile,

Br
25 p~©‘m
| N—,  NBY
el aw,

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-



15Cd N/ A HOVNNQ
{1-[1-(4-Dbrono-2, 6-di net hyl - phenyl ) -3, 6-di net hyl -1 H pyrrol o[ 2, 3-b] pyri din-4
-yl]- 20 piperidin-4-yl}-nethanol, HON IN 25 2-{

I
1-[1- (2, 4-di chl or o- phenyl )- 2,3,
6-trimet hyI 1H—pyrro| o[ 2, 3-b] pyridin-4-yl]-piperidin- 4-yl}-ethanol, 59 Cl
N\ C NN5 2-{ 23
1-[1-(4 br et hyl |)-3, 6-di nethyl-1Hpyrrolo
[2,3-b] pyr\ﬁi}?’ﬁrﬂpd‘f‘]j?% %8‘053{4?4 yl}-ethanol, N Br 10 HQJ VN N
3-{1-[1-(2, 4-di chl oro- phenyl) 2,3,6-trinmethyl -11 pyrrolo[2 3-b] pyridin-4-y
| ]-piperidin- 4-yl}-propan-l-ol, C 15 N\ N HO
3-{1-[1-(4-brono-2, 6-di net hyl - phenyl ) -3, 64 é}yrrol o[ 2,3-b] pyridin
-4-yl]- 20 piperi d| n-4-yl}-propan-1-ol, N \\B
o
NC N
; <
{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
pyrrolidin-3-yl}-acetonitrile,
7 "N Br
) -
10 ﬁ“ N
NC N
{1-[2,5-dimethyl-7-(2,4,6-trichloro-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
piperidin-4-yl}-methano],
15 cl
ﬁN@*CI
N \H NCi
HO/_C N—/«

20 {1-[7-(2,6-dichloro-4-trifluoromethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidin-4-yl}-methanol,

Cl

F

“ N F

~ v F
N— ,NCI
HO N—<

3-{1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

25

yl]-piperidin-4-yl}-propan-1-ol,



WOR TRT TR TIN

_HI\J'I\)U'I

2, 4-di chl oro- phenyl )-2,3,6-trinethyl -1 H pyrrolo

=W

(
py
br ono- 2, 6-di et hyl - phenyl ) - 3, 6-di net hyl -1 H pyrrol o
y

- [
-b
- (
-bj pyridin-4-yl]- piperidine-3-carbonitrile, Br DN\ N 10 NC

00

1-
1p
4-
1-
din-3- yl}-acetonitrile, C NCI N"N PCN
2

[

ne-4- 20 carbonitrile, C N C NC-CN N 2
4- br ono- 2, 6- di et hyl - phenyl ) - 3,

rrethyl-ll—l—pyrrolo[z 3-b]'pyridin-4-yl]- piperidi
N

HO

'O

ri
- (
i di
- (

_H“‘I—‘CD'_‘

=

1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[ 2,3-d]pyrimidin-4-yl}-

piperidine-4-carbonitrile,
“ "N cl

: O
NC N— N
10 N—K

{1-[7-(2,6-Dichloro-4-trifluoromethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]}-piperidin-4-yl}-acetonitrile,

Ci
15 P

1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

o

1-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

20  azetidine-3-carbonitrile,

yl}-piperidin-4-yl}-ethanol,

ridin-4-yl]-piperidine-3- carbonitrile, 60 CI N C ONNNC 5

p
2, 4-di chl oro-phenyl)-2,3,6-trd prethyl -1 Hpyrrol o[ 2, 3-b] pyridin-4-yl]-
i
, 4-di chl oro- phenyl )-2, 3, 6-trinethyl -1 H pyrrol o[, 3-b] pyridin-4-yl]-p

61 N



5 :
{1-[1-(2, 4-di chl oro-phenyl )-2,3,6-trinethyl -l H pyrrol o[ 2, 3-b] pyridin-4-yl]-
pi peridin-4- yl}-acetonitrile, CI NC NCr-CN'IN 10 2-{

1-[1- (4- brono- 2, 6-di net hyl - phenyl )-2,3,6-trinethyl-lHpyrrol o[ 2, 3-b] pyridin

-4-yl]- piperidin-3-yl}-ethanol, N 15 NHO { 1-[Il-(4-brono-2,
6- di net hyl - phenyl )-2,3, 6- trlnethyl pyrrolo [2, 3-b] pyridin-4-yl]-
pi peridin-4-yl}- rrethanol 20 N Br HON N 25
{1-[1-(4-chloro-2, 6-di rret hyl - phenyl ) -2, 3, 6-tri met -l Hpyrrol o[ 2, 3-b] pyrid
in-4-yl]- piperidin-4-yl}-nmethanol, 62 N0 I.{
1-[1-(4-chl oro-2, 6-di net hyl - phenyl -3 6- di met hyl - | yrrol o[ 2, 3-b] pyri din-4
-yl]- piperidin-4-yl}-nmethanol, TN2/{ 1-[!1-(4-brono-2
6- di met hyl - phenyl ) - 236tr|mathyH IH- roI ,3 b] pyri din-4-yl]-
pi peridin-4-yl}-ethanol, 15 N -"--Br
5 1-{1-[7-(4-isopropyl-2-methylsulfanyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidin-4-yl}-ethanol,
S/
“ N—< >—<
) O
10 HO N‘<
1-{1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrole[2,3-d]pyrimidin-4-
yl]-piperidin-4-yl}-ethanol,
15 ﬁn@—ca
N \_ N
HC)>_<:> N_<
O 1-{1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

20 yl]-piperidin-4-yl}-ethano],
| ?N cl
O
HO N~

25  {1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
y1]-3-methyl-piperidin-4-yl}-methanol, |



2- {
1-[1- (4-chl oro-2, 6-di net hyl - phenyl )-2,3,6-trinethyl-1H pyrrol o(2, 3-b] pyri di
n-4-yl]- Q plper|d|n 4-yl}-ethanol, 20 NNO-CI HO' "-"N N
2-{1-[1-(4-chl oro- 2, 6-di net hyl - phenyl ) -3, 6-di net hyl -1 H pyrrol o[ 2, 3-b] pyri di
n-4-yl]- 25 plperldln 4-yl| } - et hanol , 6N Cl  HON N 63 3- {
1-[1- (4-brono- 2, 6-di net hyl - phenyl ) - 3 6-trinmethyl-IH pyrrolof 2, 3- b]pyrldln
-4-yl]- piperidin 4-yl}-propan-1-ol, NBr 5 ~N\ iNHO 3-{
1-[1-(4-chl oro- 2, 6-di et hyl - phenyl )-2, 3, 6-tri
n-4-yl]- plperldln 4-yl }-propan-1-ol, 10 N\
3-{1-[1-(4-chl oro-2, 6-di net hyl - phenyl ) - 3, 6-
n-4-yl]- piperidin-4-yl}-propan- Iyl ,
1- (4- brono- 2, 6-di net hyl - phenyl ) -2, 3y6<tri
yl]- plperldlne 3-carbonitrile, N Br DN N—(\
5

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-

3-methyl-piperidin-4-yl}-methanol,

N

® AN Br
10 HO —
LQN N / N

{8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-8-aza-bicyclo[3.2.1]oct-3-yl}-methanol, |
15

“ "N Br

20 {8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo{2,3-d]pyrimidin-4-yl}-
8-aza-bicyclo[3.2.1Joct-3-yl}-methanol,

. p Br
N \_ N
25 . HC{P—<<EZ> /_

N

{8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo{2,3-d]pyrimidin-4-
yl1]-8-aza-bicyclo[3.2.1]oct-3-yl}-acetonitrile,



NC 1-[1-(4-brono-2,

6- di net hyl - phenyl )-2,3,6-trinethyl -1 H pyrrol o[ 2, 3-b] pyridin-4-yl]-
pi peridi ne-4-carbonitrile, 64 N/ Br NCCN N 5
1-[1- (4-chloro-2, 6-di net hyl - phenyl )-2,3,6-trimethyl-1H pyrrolo
[2,3-b] pyridin-4-yl]- piperidine- 4- bonitrile, N Ca 10 NC-CN N
1-[1-(4-chl oro-2, 6-di net hyl - phenyl) , 6-di met hyl -1 H-pyrrol o[ 2, 3-b] pyridin-4
-yl]- piperidine-4-carbonitrile, 15 NC- CN ~N {
1-[ 1- (4- brono- 2, 6-di et hyl - phenyl )-2,3,6-trinmethyl\-1 H pyrrolo
[2,3-b]pyr|d|n4yl] pi peri di n-4-yl}-acetani |I X0 N/ Br NC VN N
{1-[ 1- ( 4- br ono- 2, 6- di net hyl - phenyl ) - 36d Br
rnethyl-ll—l—pyrrolo[23b]pyr|d|n4yl] r||n4yl} acetonitrile, N
Br NC/--CN N 65 {
1-[ 1- (4-chl or o- 2, 6- di et hyl - pheny‘ﬂc)‘ -dlrreNﬁt/AL | Hpyrrol o
[23b]pyr|d|n4yl] pi peridin-4 yI} acetonitrile, C 5 ~N N NC

5 .

{8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
8-aza-bicyclo[3.2.1]oct-3-yl}-acetonitrile,

) Z N Br
10 —
~O-
NG N

2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7TH-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-4-yl}-malononitrile,

15
Z "N Br
O
N—\, N
NG N—L
2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

20  yl]-piperidin-4-yl}-malononitrile,

N Br
O
N—\ N
NG N—<
25

2-{1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolof2,3-b]pyridin-4-yl]-piperidin-
3-yl}-ethanol,



{ 1-[1-(2,
6- di br ono- 4-i sopropyl - phenyl )-2,3,6-trinmethyl -1 H pyrrol o[ 2, 3-b] pyri di n- 4-
yl]-piperidin-4-yl}-methanol, Br 10 /-{ NNBr HO ~/ { 1-[1-(2,

6- di br ono- 4-i sopropyl - phenyl ) - 3, 6- dinethyl-lF#pyrrolo[2,3-b]pyridin-4-y|]-
pi peridi n-4-yl }-nmethanol, 15 Br &% -CN NBr O
{1-12,3,6-trimethyl-1-(2,4,6-tribro phenyl) 1H pyrrol o[ 2, 3-b] pyri di n-4-yl
]-piperidin- 20 4-yl}-nmethanol, Br N Br ., Vv 25
{1-[3,6-dinethyl-l-(2,4,6-tribronn phenyl) [2 3 b] pyridin-4-yl]-p
| peridin-4- yl}-nmethanol, Br ,-CN\ Br HO =¢4- br ono- 2,

6- di chl oro- phenyl )-2,3, 6-trinmethyl-I ,
pi peridin-4-yl}-nethanol, C N Br WNC,NHO
{ .

1-[1- (4- brono- 2, 6-di chl or o- phenyl ) - 3,
yl]- piperidin-4-yl}-nmethanol, H

5
2-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl}-

piperidin-3-yl}-ethanol,

Z N Br
) —
HO

{1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-
yl}-methanol,

15
e
f_<i:> \ /N

: {1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

“ N*@*Br
N —N
HO/—C \

2-{1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-
4-yl}-ethanol,

20 piperidin-4-yl}-methanol,

25



10 _ NBrr-( ,NNO ' v HO { 1-[2,3,
6-trinmethyl-1-(2,4,6-trichloro-phenyl)-1H pyrrol o 2, 3-b] pyridi n-4-yl]-piper
idin- 15 4-yl}-methanol, G NC --0- NNC HOv 20
{1-[3,6-dinethyl-1-(2,4,6-trichloro-phenyl)-1H pyrrol o[ 2, 3-b] pyridin-4-yl]-
pi peridin-4- yl}-nmethanol, C N Cl %QE-CNNCI 25 HO { 1-[1-(2,

6- di br ono- 4- chl or o- phenyl )-2, 3, 6-tritet hyl -1 H-pyrrol o[ 2, 3-b] pyridin-4-yl]-
pi peridin-4-yl}-nethanol, 67 Br N\ / C -( NNBr HO~1 5

{1-[1-(2, 6-di brono-4-chl or o- phenyl ) -3, 6-di net hyl -1 & pyrrol o] 2, 3-b] pyridin-4
-yl]- piperidin-4-yl}-nmethanol, Br N\ / Cl

“ N
N N
atse

Cl

2-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-ethanol,

' Z N Br
M -~
10 HofC” Wl

3-{1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

4-yl}-propan-1-ol,

cl
15
"N Cl
| /_/_CN W
: HO

3-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo{2,3-b]pyridin-4-yl]-

7 N@Br
/_/—CN AR
HO

1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo [2,3-b]pyridin-4-y1]-pip‘eridine—3—

20 piperidin-4-yl}-propan-1-ol,

carbonitrile,



N NBr HO \ ~~~~~ (117117 10 {

1- (4- met hoxy- 2, 6-di net hyl - phenyl )-2, 3,6-trinmethyl -1 H pyrrol o[ 2, 3-b] pyrid
4y|] plper|d|n4yl} met hanol, N O 15 N N HO -’
1- (4- met hoxy- 2, 6-di net hyl - phenyl ) - 3, 6-di net hyl -1 H pyrrol o[ 2, 3-b] pyri di n-
I']- plper|d|n4yl} met hanol, 0 204/ N\ / O HON\ ~Nr-C {
| - (2- brono-4-isopropyl - phenyl) 3,
i methyl -1 H pyrrol o[ 2, 3-b] pyridin-4-yl]- pi pe@ldln 4-yl }-nmethanol, Br 25
HO\I\ ~N/--C68 {

1-[ 1- (4-isopropyl - 2- et hyl sul fanyl - pheny @ &|-I H pyrrol o[ 2, 3- b] py
ridin-4- yl]-piperidin-4-yl}- nethanol X

1-[1- (2, 4-di br ono- phenyl ) - 36d|net yr,\plo

[ 2, 3-b] pyridin-4-yl]-piperidin-4- 0 10 Br

5 1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-d1methyl-IH—pyrrolo[2,3-b]pyridin-4-y1]-
piperidine-3-carbonitrile,

Br
10
{ 1-[1-(2,4-dichloro-phenyl)—Z,3,6—trimethyl—1H-pyrrolo[2,3-b]pyridin-4-y1]-piperidin-3~
yl}-acetonitrile,
15
O 1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-4-

20 carbonitrile,

25
1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl- 1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidine-4-carbonitrile,



N/ Br "--'" HON ~N {

1-[1-(2-brono-4-trifluoronethyl-phenyl)-3, 6-di nethyl-IH pyrrolo[2,3-b]pyrid
in-4- 15 yl]-piperidin-4-yl}-nmethanol, Br F N FF HONIN -' 20
{1-[2,3,6-trinethyl-1-(2,4,5-tribrono-phenyl)-1H pyrrol o[ 2, 3-b] pyri di n-4-yl
]-piperidin- 4-yl}-nethanol, Br [~ Br /--( ,NNBr 25 HO ~/ {
1-[3,6-dinethyl-1-(2, 4, 5-tnbrono-phenyl ) - 1H-pyrro| 0[2 3-b]lpyridin-4-yl]-pip
eridin-4- yl}-nethanol, 69 Br X--( ,NNBr HO y/

2-{1-[1-(2, 6-di brono-4-i sopropyl - phenyl )-2, 3, 6-trl thyI 1H pyrrolo[ 2, 3-b]p
yridin-4- yl]-piperidin-4-yl}-ethanol, ~MNeN Br 10 Hp ~/
2-{1-[1-(2, 6-di brono-4-isopropyl - phenyl | -1 Hpyrrolo

[2,3-b] pyridin-4- yl]-piperidi n-4ﬂ(¥l - et

5 {1-[1-(2,4-dichloro-pheny])—2,3,6-trimethy1-1H-pyrrolo[2,3-—b]pyridin-tl»-yl]-piperidin-4-

y1}-acetonitrile,

) NC \ 4
10
2—{1-[1-(4-br0m0-2,6-dimcthyl-phenyl)-2,3,6-trimethyl-1H—pyrrolo[2,3-b]pyridin—4-yl]-

piperidin-3-yl}-ethanol,

Br

15

HO

{1-[1-(4~bromo-2,6—dimethyl—phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin—4—y]]-
O piperidin-4-yl}-methanol,
20

7 "N Br

25 {1-t1~(4-ch10ro-2,6-dimethy1-phenyl)—2,3,6-trimethy1-1H-pyrrolo[2,3—b]pyridin-4-y1]-

piperidin-4-yl}-methanol,



Br 15 --( N/ N Br HO ~/ :
2-{1-12,3,6-trimethyl-1-(2,4,6-tribrono-phenyl)-1H pyrrol o[ 2, 3-b] pyri di n-4-
yl]- piperidin-4-yl}-ethanol, Br 20 NBr N Br HO ~/ 2- { 1-
[3,6-dinethyl-1-(2,4,6-tribronp-phenyl)-1H pyrrol o[ 2, 3-b] pyridin-4-yl]-pipe
ridin- 4-yl}-ethanol, Br 25 NBr 43/ NBr HO70 2-{

1-[1- (4- brono- 2, 6-di chl oro-phenyl )-2,3,6-trinethyl-1Hpyrrol o[ 2, 3-b] pyridin
-4-yl]- piperidin-4-yl}-ethanol, CI NBr 5 ~-( ,NNO HO~-/ 2-{

1-[1- (4- brono- 2, 6-di chl oro- phenyl ) -3, 6-di netjhyl - AH pyrrol o

[2,3-b] pyridin-4-yl]- piperidin-4-yl}-et 1 CII\I/ Br HO__//-CN NCI
15

2-{1-[2,3,6-trimethyl-1-(2,4,6-trich r\ip pyrrol o[ 2,-3-b] pyridin-4

-vl1-
yl] G

{1-[1-(4-chloro-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-methanol,
Cl

10

2-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-

piperidin-4-yl}-ethanol,

15 ~ N‘@*Br
N _ N

2-{1-[1-(4-chloro-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
O piperidin-4-y1}-ethanol,

20
Z N Cl
N—< N
HO—/_C N\ 4

2-{1-[1-(4-chloro-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo{2,3-b]pyridin-4-yl}-

“ NA%}G
N _N
et =Y

25 piperidin-4-yl}-ethanol,



pi peridin-4-yl}-ethanol, C C N~--( NNO 20 Hp ~-/ 2-f

1-[3, 6-di nethyl -1-(2, 4,

6-tichl oro-phenyl)-1H pyrrol o] 2, 3-b] pyri di n-4-y1] - pi peridin- 4-yl}-ethanol,
Cl 25 N/ C HOIr-CNNC 71 2-{

1-[1-(2, 6-di brono-4-chl oro-phenyl)-2:3, 6-trinethyl-I H-pyrrol o]
[2,3-b] pyridin-4-yl]- piperidin-4- yI? ethanol, Br N O C ,NNBr ~-\\~~
HO 2-{ 1-[ 3-{1154<tirbmerm6 AHirféthk Shch 12{36113111 1- l'clb 3:15 1191-4 I
[ 2, 3- b]pyrld{l(lﬁ[gyl]- Oplperlgln ? et hano E/’ZL Tg?ﬁ Y]
HO ~/ 15 piperidin-4- yg-propan- 1-ol,
2-{1-[1-(4-net hoxy- 2, 6-di rrethyl phenyl)-2, 3, 6-tri rrethyl -I H-pyrrol o[ 2, 3-b] py
ridin-4- yl]-piperidin-4-yl}-ethanol, NO 20
1-[ 1- (4- met hoxy- 2, 6-di met hyl - phenyl ) -3, 6-di n'eth I-I rrolo
[ 2, 3-b] pyridi n-4-y| ]-
5
H
3-{1-[1-(4-chloro-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
- ' piperidin-4-y1}-propan-1-ol,
710

2 N@—CI
/_/_CN Wa
HO

15 3-{1-[1-(4-chloro-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b}pyridin-4-yl]-

piperidin-4-yl}-propan-1-ol,

| “ | N—%\?—C!
O Hoﬁ/—@*&

20
1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yi]-

piperidine-3-carbonitrile,

Br

1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidine-4-carbonitrile,



pi peridin-4-yl}-ethanol, 25 NO HON N 72 2-{

1-[ 1- (2- brono-4-isopropyl - phenyl) -3, 6-di net hyl -1 H pyrrol o] 2, 3-b] pyridin-4-y
|]- piperidin-4-yl}-ethanol, Br 5 HO VN N 2-{

1-[1-(4-isopropyl -2-net hyl sul fanyl - phenyl ) -3, 6-di net hyl -1 H pyrrol o] 2, 3-b] py
ridin- 4-yl]-piperidin-4-yl}-ethanol g410 S AL N HON 15

2-{1-[1-(2, 4-di brono- phenyl)-3, 6-d

met hyl - 1H pyrrol o[ 2, 3-b] pyridin-4-yl]-piperidin-4- yl}-ethanol, Br / N~ ~

Br HQJ "- N\ / N 20 2-{

1-12,3,6-tinmethyl-1-(2,4,5-tribrono-phenyN oéZ,S-b]pyridi n-4-yl]-
pi peridin-4-yl}-ethanol, Br NBr 25 -N N Br r—[3,

6-di methyl-1-(2,4, 5-tribrono-phenyl) py/Tol 0

[ 2, 3-b] pyri di n-4-yl ] - pi peri di n- 4N§r@a | N3 Br N Br

1-[1-(4-chloro-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yi}-

piperidine-4-carbonitrile,

agve
) =
” 10 NC_CN \ /N

1-[1-(4-chloro-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidine-4-carbonitrile,

15

{1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
O piperidin-4-yl}-acetonitrile,

20 _
“ N Br
N _N
| NC/_C \_¢

{1-{1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

25 piperidin-4-yl}-acetonitrile,
Br

NC




_/-CNNBr HOS5
2-{1-[5-brono-1-(4-chloro-2, 6-di net hyl - phenyl ) -3, 6-di net hyl -1 H pyrrol o[ 2, 3-
b] pyridi n-4-yl]-piperidin-4-yl}-ethanol, Ncl 10 HON /N Br
3-{1-[1-(2, 6-di bronp-4-isopropyl -phenyl)-2,3,6-trinmethyl-1H pyrrolo

[2, 3-b] pyridin-4- yl]-piperidin-4-ylgspropan-l-ol, 15 Br N N Br HO 20
3-{1-[1-(2, 6-di brono- 4-i sopropyl - phenyl ) -3, 6-di net hyl -1 H pyrrol o[ 2, 3-b] pyri
di n-4- yl [ sprnes-celonr26ydi Rétryl)=D6-diBE ViR a4yl [ 2. 3,
6-trimet hyﬁpgp Z%bigy %?i%é%%flghenﬁ %ﬁﬂﬁpt&y%ﬁp [ 2, Jzﬁﬁﬁlﬁn Zli]_yl ]-

pi peri di n-ﬁiph!ﬂidmmﬂgad&eﬂonﬂ}ﬂe 74 Br NBr NBr HO 5 3-{
1-[3,6-dinethyl-1-¢( ,4,6-tribrorm-phenyl)-ll—l—pyrrolo

[2,3-b] pyridin-4-yl]-piperidin- 4-yl}-propan-1-ol,

Ci

{1-[1-(2,6-dibromo-4-isopropyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-

yl]-piperidin-4-yl}-methanol,

Brr
10 : Z "N

N NBr
atsw

{1-[1-(2,6-dibromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[ 2,3-b]pyridin-4-yl]-

Br
N _NB

{1-[2,3,6-trimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

piperidin-4-yl}-methanol,
15

20  4-yl}-methanol,

Br
3 N@—Br '
N NBr
atsw

25 {1-[3,6-dimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-

yl}-methanol, Br
Br

/N—<" >—
N—. NB



N Br

- (
-b
-[
1] -
.3,
i pe
-[3
e

pr|

10

15

25

] pyridin- 4y|]
1- (4- br ono- 2, 6-di chl or o- phenyl ) -

10 N /N Br HO- 3-{

4- br onp- 2, 6-di chl oro- phenyl )-2,3,6-trinethyl-1H pyrrol o
plper|d|n4yl} propanlol Cl 15 NBr NNO HO

3, 6-di rrethyI-IH-pyrroI o[ 2, 3-b] pyridin

20 plper|d|n4yl} propan-lgzagl, G NBr ~NC HO 25 3-{

trlrrethyl-l-(z 4,6-trichl oro-phenyl)-1H pyrrol of 2, 3- b]pyrldln 4-yl

n[1 y&rbm@@ﬁt@s&ﬂm@l phehy1K2,8%-(me 19 H. phrblof23- in-4-y1}-

di met hyl - 4, 6- trlchl or o- phenyl’) - 1H pyrr ol o[ , 3- b] pyridin-4-yl

d lpiper%mh}y'lp-&lﬁlﬁmﬂm], ol ,

Cl

“ N
N N CI
Hof—C \_

Br

{1-[1-(4-bromo-2,6-dichloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-methanol,
Cl

7N
/—CN N Ci
G \_4

{1-[2,3,6-trimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

8r

4-yl}-methanol,
Cl

7 N
f—CN ~ Nei
HO \_¢

{1-[3,6-dimethyl-1-(2,4,6-trichloro-phenyl)- 1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-

Ci

yl}-methanol,
Cl

“ N cl
N—{ NCi
sy

{1-[1-(2, 6—dibr0mo-4-chloro—pheuy])-z,3,6-lrimethyl-1H—pyrrolo[2,3—b]pyridin-4—y1]-

piperidin-4-yl}-methanol,



Cl NC 10N NG HO 3-{
1-[1- (2, 6-di brono- 4-chl or o- phenyl ) -2, 3, 6- trlnethyl-lkkpyrrolo[z 3-b] pyridin
-4-yl]- piperidin-4-yl}-propan-l-ol, Br 15/ N\ / C ~N NBr HO
3-{1-[1-(2, 6-di brono-4-chl oro- phenyl) 3,6-dinmethyl-1Hpyrrol o[ 2,3-b] pyridin
-4-yl]- 20 piperidin-4-yl}-propan-1-0f, Br NC ~N/NBr HO 25 3-{

1-[1- (4- met hoxy- 2, 6-di net hyl - phenyl)72 3,6-trinmethyl-1Hpyrrolo
[2,3-b]pyridin-4- yl]-piperidin-4-yl}-propan- I-gf, 76 NO NHO 5 3- { 1-
[ 1- (4- met hoxy-2, 6-dinet hyl -phenyl)-3, 6-dinethyl - H-pyrrolo [2 3-Db]
pyridin-4-yl]- piperidin-4-yl}-propan-1-ol
1-[1-(4-isopropyl-2-nmethyl sul fanyl - phenyl)
ridin- N

yI-IH—pyrroI o[ 2, 3-b] py

5 {1-[1-(2,6-dibromo-4-chloro-pheny1)-3,6-dimethy1-1H-pyrrolo[2,3-b]pyridin—4—y1]—

piperidin-4-yl}-methanol,

10
{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-

piperidin-4-yl}-methanol,

15 N o N
HO/—C \_4

{1-[1-(4-methoxy-2,6-dimcthyl—phenyl)-3,6—dimethyl—1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-y1}-methanol,

20 ¢ N‘bo\
N N
Hc{dﬂ<::> N\ 7

{1-[1-(2-bromo-4-isopropyl-phenyl)-3,6-dimethyl- 1H-pyrrolo[2,3-b]pyridin-4-yl]-

Br
. /Nt
N o N
Hd’_<::> \ 4

piperidin-4-y1}-methanol,
25



]

-%;perldln 4-yl}-propan-l-ol, 15 S/ ~N N HO 20
,6-trimethyl-1-(2,4,5- trlbronD phenyl)-1H pyrrol of 2, 3- b]pyrldln 4-
piper|d|n 4-yl}-propan-1-ol, Br NBr ~NNBr 25 HO 3-{
,6-dinmethyl-1-(2,4,5- trlbronD phenyl ) -1H pyrrol o

-b] pyridin-4-yl]-piperidin- 4- yI} propan-l-ol, 77 Br N\ Br N N Br
1-{

(4 br ono- 2, 6- di et hyl - phenyl ) 2 trimethyl-IH pyrrolof[2,3-b pyr|d|n

dilr{éf(ﬁcimpmpsgl+2fmetm%u&anylznhmm)-3 6¢diznethylc H-py 2)3-)pridi

-(4 br ono- 2, 6- di et hyl - phenyl ) - 3, 6-di met hyl -1 H pyrrol o[ 2, 3-b] pyri di n- 4-
pi pailreiperidinyi-ylemethanoly 2 diol, 15 aN- Br HOHOL-{ 1-[1-(4-bromo-2,
6- di met hyl - phenyl )-2, 3, 6- trlnethyl-lkkpyrrolo[ 3-b] pyridin-4-yl] 20
piperidin-4-y|}-propane-| 3-diol, N Br

P <

{1-[1-(2,4-dibromo-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-

—

TS R Oww ! BT

yI}-methanol,

O Br
10
! Br
N N
o
{1-[1-(2-bromo-4-trifluoromethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-
15 yl]-piperidin-4-yl}-methanol,
Br
F
Z N F
O F
N N
HO \_¢
L

20 {1-[2,3,6-trimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl}-piperidin-

4-yl}-methanol,

Br
“ N-QBr
N o N Br
25 HO/——C "

{1-{3,6-dimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[ 2,3-b]pyridin-4-yl]-piperidin-4-

yl}-methanol,



tghr ono- 2, 6- di net hyl - phenyl ) -3, 6-di net hyl -1 H pyrrol o[ 2, 3-b] pyri di n-4-
- piperidin-4-yl}-propane-1,3-diol, 78 HOL iN\ HO 5 1-[ 1-(2,

| br ono- 4-i sopropyl -phenyl )-2,3, 6-trinethyl-1 Hpyrrolo [2,

] ridin-4-yl]- piperidine-4-carbonitrile, Br NC{ NNBr 10 \-/

| - (2, 6-di bronp-4-i sopropyl - pheng) - 3, 6-di net hyl - 1H pyrrol o

3- ]pyrldln 4-yl]- piperidine-4-carbonitrilB, Br 15 NCCN\ N Br
2,3,6-trinethyl-1-(2,4,6-tribrono-phenyl rrol o[ 2, 3-b] pyridin-4-yl]
perldlne- 4- carbonltrlle Br 20 N Br Br[ 3, 6-dinethyl-1-(2, 4,

ri brono-phenyl)-1H pyrrolo [2, 3- yri
carbonitrile, 25 Sr - /[~ Br NGt By
6-di chl oro-phenyl) -2, 3, 6-tri nefyay! - yr

pi peri di ne-4-carbonitrile,

C)"“‘<

[ 1- (rbrono- 2,
2, 3-b] pyri di n-4-y| J-

5 2-{1-[1-(2,6—dibromo-4—isopropyl-phcny1)-2,3;6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-
yl]-piperidin-4-yl}-ethanol,

‘ Br
a N—<J >—<
o eGSO

10
2-{1-[1-(2,6-dibromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-
yl}-piperidin-4-yl}-ethanol,

: eveiza

2-{1-[2,3,6-trimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-ethanol,

¢ Br,
0 / NO&
N B N Br
WAl

2-{1-[3,6-dimethy}-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-
4-yl}-ethanol,



5 NC- CN NCI
1-( rono- 2, 6- di chl or o- phenyl ) - 3, 6-di net hyl - | H pyrrol o[ 2, 3- b] pyri di n- 4-

yl']- piperidine-4-carbonitrile, C 0 10 N/ Br NCCN N C
1-[2,3,6-trimethyl-1-(2,4,6-trichloro-phenyl)-1Hpyrrolo
[ 2, 3-b] pyridin-4-yl]-pi per|d| ne- 15 4-carbonitrile, G [/~ NC NC( ,NN
c 20 1-[3, 6-di rrethyl-l-(2 4, 6-triacchl or o- phenyl)-1H pyrrolo
[ 2, 3-b] pyridi n-4-yl J-pi peridine-4- carbonitrile, C NCGCNNO 25
1-[ 1- (2, @-{ii-prr-@bromoe dﬂpmplydnyl)%z,ﬁamdthWeIr}j/-h:yrrblo@gﬁfbdpylﬁ‘ﬁn@—ﬂﬂ-pyri di n
-4-yl]- piperidine-4-carbonitrile, 00 80 Br N CI NCCN N Br 5
1- [ 1- ( 2, @ipgridirofryl petbanals o- phenyl ) - 3, 6- di net hyl -1 H-pyrrol o[ 2, 3-b] pyri di n- 4-
yl]- piperidine-4-carbonitrile, Br [/~ NC-( NXI N Br
= N—<’: >—
5 J_C
2-{1-[1-(4-bromo-2,6-dichloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-
_ piperidin-4-yl}-ethanol,

10 al
~ N‘@'Br
N - N Ci
et e

15 2-{1-[2,3,6-trimethyl-1-(2,4,6~trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-ethanol,

cl
“ NO@
- ==
20 HO_/-CN v ANC

2-{1-[3,6-dimethy}-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-
4-yl}-ethanol,

cl
95 ~ N—OCI
N—{ NI
HO~/—C \ 4



pi per|d| ne- 4- carbonltrlle N o 15 NC- CN N

]- piperidine-4-carbonitrile, 20 N O NCCN N
- (2-brono-4-isopropyl - phenyl)-316-di nethyl -1 H pyrrol o

b

- (4 sfipFlo@,-dbromso Hychdaroipheny) @i fimetyl-1H-pyrrolo[2,3-blpyridin-4-yl]
i met hyl - 1H-pyrrol o[ 2, 3-b] pyridin-4- yl]-piperidine-4-carbonitrile,
N P@{lmg'yh}@hm@m phenyl)-3, 6-di nethyl -1 Hpyrrolo

-b] pyridin-4-yl]-piperidine-4 carbonitrile, Br 10 N b Br NC(
-(2-brono-4-trifluoronethyl-phenyl)-3,6-digthyl-1 Hpyrrolo

b] pyridin-4-yl]- piperidine-4-carbonitfile,} 15 Br F NF F

ci

2-{1-[1-(2,6-dibromo-4-chloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-ethanol,
10 Br

C

15 2-{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-

yli]-piperidin-4-yl}-ethanol,

20

2-{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yI}-

piperidin-4-yl}-ethanol,

25 N o]

y
- (4- met hoxy- 2, 6- di net hyl - phenyl ) - 3, 6-di net hyl -1 H pyrrol o[ 2, 3-b] pyri di n-
(

-b] pyridin-4-yl]- piperidine-4-carbonitrile, 25 Br N NC( ,N N 81
N 5

, NN



(:) 2, 3
-piper
1-[3, 6-
[ 2, 3-b]
Br 5
1-[1-(4
n-4-yl |
6-di br
yl]l-p
{1-]1
n-4-yl |
5
O 10
15
C
20
25

trlrrethyl-l-(z 4,5-tribrono-phenyl)-1H pyrrol o[ 2, 3-b] pyridi n-4-yl]
[

di ne- 20 4-carbonitrile, Br /~ NBr NCG-( ,NNBr 25
di met hyl -1- (2, 4, 5-tri brono- phenyl ) - 1H pyrrol o
pyri di n-4- yIJ-pl peridi ne-4- carbonitrile, M/1ZA 82 Bf Br NC-CN /N
72 '
4-chl oro- 2, 6-di net hyl - phenyl )-2, 3, 6-trinethyl -1 H pyrrol o[ 2, 3-b] pyri di
- 2pfIppl (Zdbwmo-wxsopmﬂmhemyl)-w-dmneﬂm-nﬁpmoms{bapiﬂdma-yu

ono- 4-i sopropyl - phenyl)-2,3,6-trinmethyl-1Hpyrrolo [2, 3-b] pyridin-4-

i pepipgridingd-yi}-cthanelonitrile, Br 15 N N N Br NC ~J

- (2, 6-di brono- 4-i sopropyl - phenyl ) -3, 6-di net hgr-1 H pyrrol o[ 2, 3-b] pyri di
N

- 20 piperidin-4-yl}-acetonitrile, Br ~\

fC“
HO

2-{1-[1-(4-isopropyl-2-methylsulfanyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-
4-yl]-piperidin-4-yl}-ethanol,

2-{1-[1-(2,4-dibromo-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-
yl}-ethanol,

2-{1-[2,3,6-trimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-ethanol,

2-{1-[3,6-dimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo{2,3-b]pyridin-4-yl]-piperidin-
4-yl}-ethanol,



= - ( N Br NC\~ 25 {
[ 2, -trimethyl-1-(2,4,6-tribrono-phenyl)-1H pyrrol o[ 2, 3- b]pyrldln 4-yl]
-piperidin- 4-yl}-acetonitrile, 83 Br /~ NBr Br NCNN 5
{1-[3,6-dinethyl-1-(2,4, 6-tribrono-phenyl)-1H pyrrol o[ 2, 3-b]pyridin-4-yl]-p
p .

I peridin-4- yl}-acetonitrile, Br N Br N /NBr 10 NC., vv {
1-[ 1- (4-brono-2, 6-di chl oro-phenyl )72, 3,6-ti methyl -1 Hpyrrol o
[2,3-b]pyridin-4-yl]- piperidin-4-yl}-acetonitrile, CI /~~ NBr 15 /--(
,NNC NC ~/ Br
{1-[ 1- (4-Dbrono- 2, 6-di chl or o- phenyl ) - 3, 6-di net hyl -1 yrroI 0[2 3- b] pyr|d|n 4
-yl]- piperidin-4-yl}-acetonitrile, CI 20 {
1-[2,3,6-tnmethyl -1-(2,4,6-trichloro-ph ) - o[23b]pyr|d|n4yl]
pi peridin- 4-yl}-acetonitrile, J—éN \ Br

: /

HO

2-{1-[5-bromo-1-(4-chloro-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-
b]pyridin-4-yl]-piperidin-4-y1}-ethanol,

Cl

3-{1-[1-(2,6-dibromo-4-isopropyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-
yl]-piperidin-4-yl}-propan-1-ol,

HO

3-{1-[1-(2,6-dibromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-
yl]-piperidin-4-yl}-propan-1-ol,

HC

3-{1-[2,3,6-trimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-propan-1-ol,




a 25 ~\N~~C ~-( ,NNCO NC~-/ 84 { 1-[3, 6-dinmethyl-1-(2,4,
ric@ro-phenyl)-l H pyrrolo [ 2, 3-b] pyridin-4-yl]-piperidin-4-

yl }-acetonitrile, CI N C 5 NCF-CN NCI {

1-[1- (2, 6-di brono-4-chl oro-phenyl )-2,3,6-trinethyl-lHpyrrolo[ 2, 3-b]pyridin

-4-yl]- piperidin-4-yl}-acetonitrile, 10 Br /~ NC F( NNBr NC ~/ 15

{1-[1-(2, 6-di brono-4-chl or o- phenyl };43, 6-di net hyl -1 H-pyrrol o 2, 3-b] pyri din-4

-yl]- piperidin-4-yl}-acetonitrile, Br /~ NC /--( N/NBr 20 NC ~-/ {

1-[ 1- (4- met hoxy- 2, 6-di met hyl - phenyl )-2,3,6-trinmethyl-1H pyrrol o[ 2, 3-b] pyrid

in-4-y1]- piperidin-4-yl}-acetonitrile, 25 _ N OBNC-CN\ N AW

Br

HO

3-{1-[3,6-dimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

4-yl}-propan-1-ol,

Br
: Z N-@—Br
Q 10 /__/_CNE;N Br
HO

3-{1-[1-(4-bromo-2,6-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1}-
piperidin-4-yl}-propan-1-ol,

Cl
15 “ "N Br
f_/_C” Wk
HO
(0 ~ 3-{1-[1-(4-bromo-2,6-dichloro-phenyl)-3,6-dimethyl-1H-pyrrolof2,3-b]pyridin-4-yl]-

20 piperidin-4-yl}-propan-1-ol,

Cl
~ NOBr
HO
25

3-{1-[2,3,6-trimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo{2,3-b]pyridin-4-yl]-

piperidin-4-yl}-propan-1-ol,



85 -[ 1-(4-nethoxy-2, 6-dinethyl-phenyl)-3, 6-dinethyl-1H pyrrolo

3- bgigrldin-4-yl]- pi peridin-4-yl}-acetonitrile, 5 NCcK N {
1-71- rono- 4-i sopropyl - phenyl ) -3, 6-di net hyl -1 H pyrrol o
[ 2, 3- b]pyrldln 4-yl]- piperidin-4-yl}-acetonitrile, Br 10 N NC,-CN N {
1-[ 1- (4-isopropyl - 2- et hyl sul fanyl - phenyl ) -3, 6-di net hyl -1 H pyrrol o[ 2, 3-b] py
ridin-4- 15 yl]-piperidin-4-yl}-acejgnitrile, NC ,-CN N 20 {
1-[1-(2, 4-di brono- phenyl) 3,
6-di net hyl -1 H-pyrrol o[ 2, 3 b]pyridin-4-y|]-piperidi8-4- yl }-acetonitrile, Br
NBr -( ,NNZ25 NC-/
1-[1-(2- bronD 4-trifluoronethyl - phenyl) - 3, 6-di g&t hy, pyrrol o[ 2, 3-b] pyrid
in-4- yl]-piperidin-4-y | }-acetonitrile, @ --"N~N 5 {
1-[3,6-dinethyl-1-(2,4,5-tri brono-pheny ol f
[2,3-b] pyridin-4-yl]-piperidin-4- vyl i NG

HO

3-{1-[3,6-dimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl}-piperidin-

4-yl}-propan-1-ol,

Cl
4 NOCI
@ ——
10 /_/—-‘CN N NC
HO

3-{1-[1-(2,6-dibromo-4-chloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yi]-

piperidin-4-yl1}-propan-1-ol,

Br
15 . ~ NOC!
f_/—CN \"/NBr
HO

{ . 3-{1-[1-(2,6-dibromo-4-chloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl}-

Br
Z N«@—Cl
HO

3-{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-2,3,6-trimethyl- 1H-pyrrolo[2,3-b]pyridin-4-

20  piperidin-4-yl}-propan-1-o],

25

yl]-piperidin-4-yl}-propan-1-o],



Br 10 ~,-CN t\/ N Br NC carbonic acid
& 7-(ﬂapronn-2,6-dinethyl-phenyl)-2,5-dinethyl-?kkpyrrolo[Z,S-
dl pyri mdin-4-yl]-piperidin-4-ylnmethyl ester ethyl ester, 15 O FC :
pyri di ne- 2- carboxylic acid
1-[ 7- (4-brono- 2, 6-di net hyl - phenyl ) -2, 5-di net hyl - 7H 20
pyrrolo[ 2, 3-d] pyri mdin-4-yl]-piperygin-4-ylmethyl ester, Nr 25 O
nmet hoxy-acetic acid
1-[ 7- (4-brono- 2, 6-di net hyl - phenyl ) - 2, 5-di net hyl - 7k pyrrol o[ 2, 3-
>==et hoxy- acetic acid

1-[1- (4- brono- 2, 6-di net hyl - phenyl ) - 3, 6- di mrexfiyINH @l o[ 2, 3- -
b] pyri di n-4-yl ] - pi peridin-4-yl met hyl r, 0 Je&f boni c acid benzyl
ester 1-[7-(4-brono-2,6-dinmethyl-p |) -N+-&- di et hyl - 7H

pyrrol o[ 2, 3-d] pyri m di n-4-yl] - pi i diva—4-y hyl ester, 15 20 decanoic
acid 1-[7-(4-brono- 2, 6-di net hgb- phenyl ) - 2, 5-di net hyl - 7H pyrrol o[ 2, 3-

d] pyri m di n-4-yl]-piperidin-4-ylnethyl ester, 25 30

3-di ethyl ani no- propi oni ¢ aci d

1-[7-(4-Dbrono-2, 6-di met hyl - phenyl ) -2, 5-di net hyl -7H -

pyrr ol of 3-El-f-(riethony 2. dynqthpzplgnwb'r-’n6-4iny¢trhﬂ-erml@[ﬂﬁ-h]pm«'dfmm-ya-

piperidin-4-y!}-propan-1-ol,

4
O _N—<: >—o\
1“ r/—C“ W
HO

3-{1-[1-(4-isopropyl-2-methylsulfanyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-
4-yl]-piperidin-4-yl}-propan-1-o},
15

HO

20 3-{1-[2,3,6-trimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-y1}-
piperidin-4-yl}-propan-1-0],

25 HO

3-{1-[3,6-dimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

4-yl}-propan-1-ol,



[ 7- br ono- 2, 6- di net hyl - phenyl ) - 2, 5-di net hyl - 7H
pyrrol o[ 2, 3-d] pyri mdin-4-yl]-piperidin-4-ylnethyl} ester. Q 10 The
conpound represented by the formula [I] can be produced, for exanple, by
t he process shown in the follow ng reaction schene 1 - 4 [in the follow ng
reaction 15 schene, R, R2, R3, R4,7Rs, R6, R7, R, m n, X, Y and Ar are
as defined above; LGis chloro, brono, iodo, nethanesul fonyl oxy,
benzenesul f onyl oxy, 4-tol uenesul fonyl oxy or trifgd.uoronmethanesul fonyl oxy

group; Z and Z2 are the sane or different, and 1\ndependently are chloride
or bromde; R and Rb are the sanme or differs gdependently are
k 7l

and phca)hori c acid nono-

hydrogen, G _sal kyl, C3$cycl oal kyl or C scy al kyl; and 20 X' is

-(CHR)o OH, -(CHR)o CN or -CQZ-(Cl_sal/ky —MReacthon Schenme 1 X-(CHR3)i i
(CRRRYm7 R6 R4\ CNH R8 JIN Step 4
1: Conmpound (3), a conpound o e present | tion, can be obtained by

R6 (1) (3) 89 Step
reacting Conpound (1) with Conpound (2) in an inert solvent in the presence
or aBsence of a base. Herein, the base includes, for exanpl e, am nes such
as triethylamne, 5 N iisopr |.et hy) am ne, ridi the I]ke;

i nor gani é—ﬂa&le@-greew-%gcg@aﬁwﬁepg%lb@ged'%!mfﬁhxlaﬁ%mmogﬁﬁﬁgﬁam@%ﬂﬁum
hydr ogencar bgnat e tassiu hydr ogencar bonat e, sodi um hydr oxi de,

pot assi umrwg% 1Yb}é,gt B’éer'iﬁ’ﬁ‘%]ﬂgrdroxi de, sodium hydride and the |ike; netal
al cohol ates such as sodi um net hoxi de, sodi umet hokxi de, potassium

tert-butoxide and the |ike; netal am des e um ami de, |ithium 10
di i sopropyl anide and the like; and Gignar d¢f eMg Beh as

hyl magnesi um brom de and t heqdi ke ' t gofvent includes, for
amglpe, al cohol's such as N\
HO

1-{1-{1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl}-
piperidin-4-yl}-ethane-1,2-diol,

15 = N Br
N
HO N\ /4

{ i 1-{ 1-[1-(4—bromo-2,6—dimcthy1—pheny1)—2,3,6-trimethyl—lepyrroIo[2,3—b]pyridin—4—yl]-

20 piperidin-4-yl}-propane-1,3-diol,

2 N—<: >—Br
HO ==
/_)‘C” Wi
HO

1-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl}-

25

piperidin-4-y1}-propane-1,3-diol,



t hanol , ethanol, isopropyl alcohol, ethylene glycol and the |ike; ethers
h a§?;iethyl ~ether, tetrahydrofuran, 1,4-dioxane, 1, 2-dinethoxyethane

and the like; hydrocarbons such as benzene, toluene, xylene and the |ike;
am des such as N, N-di nmet hyl f ormam de, 15 N-nethyl pyrrolidone,
N, N- di net hyl acetam de and the |ike; acetonitrile; dinmethyl sulfoxide;
pyridine; water; and m xtures of sojgents selected fromthese inert
solvents. The conpound of the present invention cakh_be converted to a salt
in an inert solvent with an inorganic acid As u ic acid,
hydrochl oric acid, hydrobromc acid, phosphofic/ a nitric acid or the
like, with an organic acid such adiQcet 4 47\ 20/ oxalic acid, lactic
acid, tartaric acid, fumaric acid, | : tric acid,
benzenesul fonic acid, nethanesydonic acid, p-tohuenesulfonic acid, benzoic
acid, canphorsulfonic acid, ethanesul fonic acid, glucoheptonic acid,
gluconic acid, glutamc acid, glycolic acid, malic acid, malonic acid,
mandel i ¢ acid, galactarjc acid, naphthal ene-2-sulfonic acid or the |ike,
with an ilrldr@dhfibremaed-isepmpylsphenyhrd 30 2emethyl-d i-pigrole[2B-bipymidin-dxilHe,
pot assi um hydr oxj de, cal ci um hydroxi de, nmagnesi um hydroxide, zinc
hydroxid&HwEgHﬁ*%ﬁﬁ$HVHﬁ%xide or the like or with an organic base such as
anmoni a, arginine, |ysine, piperazine, choline, diethylamne, 4-
phenyl cycl ohexyl am ne, 2-am noet hanol, benzathi g or the like. The inert
solvent 90 includes, for exanple, alcohols ch /a\nmet/hanol , et hanol,
i sopropyl al cohol, ethylene glycol and th i

et her, diisopropyl ether, tetrahydrof n,

QRZ-dinethoxyethane and thelil«xN%VéEE;E ngN&tch as benzene, toluene and
e ljgke; esters such as ethyl acetate; eth ormate and the |ike; ketones

such as acetone, 5 nethylethylketone and the |ike; am des such as

NN- di et f F oS- ' 8l4d- NN g | ' dth
b e T i e M R e S e

pyri di nepipestiiae-4-cdibortirié,ur es of sol vents selected from these inert
solvents. 10 Reaction Schene 2 Ra ZZ OZ1 Ra Ra O

Br
“ "N
15 _
NCCN N NB

1-[2,3,6-trimethy1—1-(2,4,6-tribrorno-pheny1)-1H-pyrrolo[2,3-b]pyridin—4—yl]-piperidinc—

4-carbonitrile,

C Br
-
20 | ~ N-@—Br
NCCN \—/ N Br

1-[3,6-dimethy]-1-(2,4,6-tribromo-phcnyl)-lH-pyrroIo[2,3-b]pyridin-4-y1]-piperidinc-4-

Br
= N-{;:j}—Br
NCCN \ /N Br

carbonitrile,
25



5) NAr (4) Step 2 O Step 3 NC Step 4 HNAr NH2 15 (6) (7) 0 O
cRE» a4 NA RNA RRS (10) HO\ N'Step 5 LG-~(N Step 6 ~ NA Rb
"Rb 20 (8) (9) Oa Xa-(CRR2mRa NAr X-(CHR)n (CRIRRY)mMR NNAr N N

Step 7 RARA -~(N \5EN~( RSN " b R RO R 25 (11) (12) Step 2: Compound

(4) can be converted to Conmpound (6) by reacting Conpound (4) wth

Conpound (5) in an inert solvent iM9the presence or absence of a base.

Herein, the 91 base includes, for exanple, am nes such as triethylam ne,

N, N- di i sdf{ﬂe(ﬂybrelmyz,éﬂiiahéqro-mlﬁnj!M@-aﬁmctﬂyblﬁ-molbW‘Qh?ﬁldlﬂaéﬂég such as

sodi um car bonat e, potassi um carbonate, sodi um hydrogencarbonate, potassi um

hydr ogenepipetidinat4ecarboniinidma hydr oxi de, pot assi um hydr oxi de, barium

hydr oxi de, sodi um hydride and the like; netal alcqohol ates 5 such as sodi um

met hoxi de, sodi um et hoxi de, potassiumtert-bitoxiyde and the |ike; netal

am des such as sodiumamde, lithiumdiis . nd the Re; and

Gignard reagents such as nethyl nagnesiu a the like. The inert

sol vent includes, for exanple, al coh® s /met hanol , et hanol,

i sopr 8pyl al cohol, ethylene glycd¥Cakd N NC

1-[1-(4-bromo-2,6-dichloro-phenyl)-3,6-dimethyl- 1H-pyrrolo[ 2,3-b]pyridin-4-yl]-
piperidine-4-carbonitrile,
Cl

10 N Br

2
NCCN \ NCl

1-[2,3,6-trimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-
15 4-carbonitrile,
Cl

Z N Cl
NC—CN y NC

20 1-[3,6-dimcthyl—1-(2,4,6-trich10ro-phenyl)—1H-pyrrolo[2,3-b]pyridin-4-yl]-pipen'dine-4-

o |
2 NOG
NC—CN \_/N cl

1-[1-(2,6-dibromo-4-chloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1}-

carbonitrile,

piperidine-4-carbonitrile,



ethers such as diethyl ether, tetrahydrofuran, 1, 4-dioxane,

& hoxyet hane 10 and the |ike; hydrocarbons such as benzene, tol uene,
xylene and the |ike; am des such as N, N-dinethylfornman de,
N- et hyl pyrrol i done, N, N-di nethyl acetam de and the |ike; acetonitrile;
di et hyl sul foxi de; pyridine; water, and m xtures of solvents selected from
these inert solvents. 15 Step 3: Campound (6) can be converted to Conpound
(7) by reacting Conpound (6) wth malononitrile in an inert solvent in the
presence or absence of a base. Herein, the &Bfi ncl udes, for exanpl e,
am nes such as triethylamne, N, N-diisoprqpyllethy, i ne, pyridine and the
| i ke; inorgani c bases such as sodi um car bongt eN CGm carbonate, 20

sodi um hydr ogencar bonat e, potassiumh e, sodi um hydroxi de,
pot assi um hydr oxi de, bari um hydr oNCdd, s nymuﬂrlde pot assi um hydri de
and the |I|ike; netal al cohol ates such SO met hoxi de, sodi um et hoxi de,

potassiumtert- butoxide and the |like; nmetal ani des such as sodi um am de,
l'ithiumdiisopropylamde, |ithium hexanethyl disilazanide, so

hexamet hylrldr ﬁa%wpaé-clﬁemlﬁnuhr%dﬁ@@éh}ﬁbﬁﬂgﬂ?ﬂi@[?éz%]ﬁméwhaﬂt he |ike;
al kyl lithiuns such as nethyl lithium n-butyl [lithium sec-butyl |ithium
t ert - but yEPEriding %jl‘ﬁi“%i’ﬁ

enyl lithium and C?iggard reagents such as
met hyl magnesi um brom de and the |ike. The ine sol vent includes, for
exanpl e, al cohol s such as nethanol, ethapol, i opyl al cohol, ethyl ene
glycol and the 92 1like; ethers such as ¢ petCl t et rahydrof uran,
1, 4-di oxane, 1, 2-di net hoxyet hane a
benzene, toluene and the |ike; NG C a;NHrN— di et hyl f or mam de,
t hyl pyrrolidone, N, N-di nethyl ace ide—afd the |like; acetonitrile;

metqyy! sul foxide; pyridine;, water; and m xtures of solvents selected from
5 these inert solvents. Step 4: Conpound (7) can be converted to Conmpound
(8) by a LABtheky-218-Bitndd enyIR-2C06BeH -pyRRId[2!3-ppeH ke mation
of pyri m@éﬂlﬁ(téllxgl ﬁllg;:y The acylligﬁhonyg-nd t he aﬂ#fﬁgr mat FE)[% jof py(rlfm[n£1l di'rne ring
may occUhpigepidineioarbbiitiile, one pot. The acyl ation can be achi eved by
reacting Conpound (7) with an acylating reagent in an inert solvent in the

) %}
15 NC4<:>N \_/N

1-[1-(4-methoxy-2,6-dimethyl-phenyl)-3,6-dimethyl- 1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidine-4-carbonitrile,

20

1-[1-(2-bromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-

piperidine-4-carbonitrile,



presence or absence of a base or an acid. The follow ng formation of

éi n‘i@e ring can be carried out by heating the acylated conpound in an
inert solvent in the presence or absence of an acid. Herein, the acylating
reagent includes, for exanple, hal ogenated 15 acyls such as acetyl

chl oride, acetyl brom de, propionyl chloride, propionyl bromde, butyryl
chl ori de, cycl opropanecarbonyl chl ggi de, benzoyl chloride and the |iKke;
acid anhydride such as acetic anhydride, propionic anhydride, butyric
anhydri da,-gbelnmpmpyhbhmhylsiﬂfmﬂphmyl}3 JSediméthyl-bHsgyriolof2,Bibipyridin-4exanpl e,
am nes such as triethyl am ne N, N- di i sopropyl et hyl am ne, pyridine and the
| i ke; i noilppiperddihedesrisanitnilgs sodi um 20 carbonate, potassi um carbonate,
sodi um hydr ogencar bonat e, potassium hydrogencg bonate, sodi um hydroxi de,

pot assi um hydr oxi de, barium hydroxi de, sodi um hydri de, potassium hydride
and the like; metal al cohol ates such a m de, sodi um et hoxi de,

potassiumtert-butoxide and the |ike; net\al des sbch as sodium am de,
l'i thi um diisopropylanide, |ithium /exane di siTazani de, sodi um 25
hexanet hyl di si | azani de, pot assMrmhex hy)Mii si | azani de and the like; and
Gignard reagents such as nethyl magnesi unNpbrom de and the |ike. The acid
i ncludes, for exanple, organi c acids such as formc acid, acetic acid,

trlfluoroacetl cid, esul f.oni aC| anesulf |c
p-t ol uenés[ﬂr%ﬁ T%E‘P'@he &ﬁg El?yél' Ezrnﬁ’ﬁ] &?‘Sﬂl“c acid

and the |i % 1{f}organlc aci ds such as sulfurlc aci d, hydrochlorlc aci d,
hydr obr o gﬁf phosphoric acid, polyphosphoric acid, nitric acid or the
li ke. The inert solvent includes, for exanple,pgal cohols such as nethanol,
hanol , isopropyl alcohol, ethylene glycol and _the like; ethers such as
ethy ether, 5 tetrahydrofuran, 1, 4-di~eysmy Jigyet hoxyet hane and t he
| i ke;” hydrocarbons such as benzene, tolu [ she and the |ike; am des
such as N, N—dlnethylfornanldeldﬁ t hy} pyrrglidone, N, N-dinethylacetan de
and the like; acetonitrile; c%y ul de; pyridine; acetic acid;
wat er;" and m xtures of solvents selected fromthese inert solvents. C- 10
Step 5

1-[1-(2-bromo-4-triflucromethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl}-
piperidine-4-carbonitrile, |
15

(. 1-[2,3,6-trimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]}pyridin-4-yl]-piperidine-

20 4-carbonitrile,
Br

~ N—Q-Br

NC‘CN \ /N Br

25  1-[3,6-dimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-4-

carbonitrile,



Compound (8) can be converted to Conpound (9) by reacting (8) with a

oge ing reagent or a sulfonating reagent in the presence or absence of
a base In an inert solvent or without any solvent. Herein, the
hal ogenati ng reagent includes, for 15 exanple, phosphoryl chloride,
phosphoryl brom de, phosphorous pentachl oride, phosphorous trichloride,
phosphor ous pent abrom de, phosphor®gs tribrom de, thionyl- chloride,
t hi onyl brom de, oxaly] chloride, oxalyl brom de and the |ike. The
sul fonating reagent includes, for exanple, p-tg}uenesulfonyl chloride,
met hanesul fonyl chloride, p- toluenesul ffonic anljydri de, nethansul fonic
anhydride, trifluoronethanesul fonic 20 a e Br
N- phenyl bi s(trifl uoromet hanesul f oni m de) and e. The base incl udes,
for exanple, am nes such as trie | am N N: di i sgpropyl et hyl am ne,
pyridine, N,N dinethylaniline, N i y\a ¥Iine and the |like; inorganic
bases such as sodium carbonate, potassium carbonate, sodi um
hydr ogencar bonat e, potassi um hydrogencarbonate, sodi um hydroxi de,
pot assi um hydr oxi de, bari um hydroxi de, sodium 25 hydride and the |ike;

met al al cohol at sych .as di_.um et hoxi.de j um et hox| de, ... potassi um
tert - but dhtldel rP%gﬂwﬁﬁrﬁFaylﬁéﬁé@mg%mgépgﬁp&véx-éldaya@an- Behi um

di i’ sopropyl am d d the like; and Gignard reagents such as nethyl
nagnesiuﬁ%“%ﬁh%%ﬁﬂ%ﬁmo?Hﬂﬁlike. The inert solvent includes, for exanple
al cohol s such as 94 nethanol, ethanol, isopropyl alcohol, ethylene glycol

and the |like; ethers such as diethyl ether,;tetkahydrofuran, 1, 4-dioxane,
1, 2-di met hoxyet hane and the |ike; hydroca ' gEe as benzene, tol uene

ﬁiﬁlthe | i ke; amides such as N, N-di met hyl f §r mhir Cl et hyl pyrrol i done,

“N- djgret hyl acet ami de and the lik?%ﬁg;:f ; ang; chloroform 5
acetonitrile; dimethyl sulfoxide; i dj gef; and m xtures of sol vents
sel ected from these inert sol vdts. ep 6 Cympound (9) can be converted

to Compound (11) by reacting Conpound (9) 10 with Conpound (10) in the
same met f{mgl43,65&15@&0-4&@%@1-@&@@)49,9,d-&ﬁﬂetﬁﬂmmq;yﬁ@m{z,et pyridinGonpound

(12) by reduction of Conmpound (11) with a conventional reducing agent in
an i nert yHepiparidin-4c¥1}4atetonitdlssar y,

Br
15
=~ N—<‘ >—<
N N Br
=W

(- {1-[1-(2,6-dibromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
20 piperidin-4-yl}-acetonitrile,
Br
d N—<; >—<
N N Br

25
{1-[2,3,6-trimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[ 2,3-b]pyridin-4-yl]- piperidin-

4-yl}-acetonitrile,



15 treatnment with an acid in the presence or absence of inert solvent after
reﬂﬁ}tion can provide Conpound (12). Wen X is -C2-(d.salkyl), the

ester group can be converted to a hydroxymethyl group at the same tine.

Herein, the reducing agent includes, for exanple, |ithium borohydride,

sodi um bor ohydri de, cal ci um borohydride, lithium triethyl borohydride,

lithiumtri-sec-butyl borohydride, pggassiumtri-sec 20 butyl borohydri de,

zi nc borohydride, borane, lithiumtrinmethoxyborohydride, |ithium

tri acet oxyborohydri de, tetranethylamoni um bor,ohy®tide, [ithium alum num

hydride, sodium al um num hydride, sodi um Qi roxyet hoxy) al um num

hydri de, diisobutylal um num hydride, trich =Bd the |ike. The

reduction can be also carried out by rog i

i ncludi ng pall adium platinum di oxi ge{ 25 Qewaemkel or the like. The

acid includes, for exanple, organNC aci S acetic acid,

trifluoroacetic acid, benzenesul fonic acid, nethanesulfonic acid,

p-tol uenesul fonic acid, benzoic acid and the |ike; inorganic acids such as

sul fur? ¢ HckBeb-dimahych(S#.6ctribegrao-phenyt) Hiwmarolo[a3rkpyrdioshwrpiperidin-d-

pol yphosphoric acid, nitric acid or the like. The 00 95 inert solvent

i ncl udes, Y1}-aFet@ile) ¢, al cohol s such as nethanol, ethanol, isopropyl

al cohol, ethylene glycol and-the hilce; ethers sucd as diethyl ether,

tetrahydrofuran, 1,4- dioxane, 1,2-dinethoxyethane\and the |iKke;

hydr ocar bons such as benzene, tol uene and hes | anpdes such as

N, N- di net hyl f or mam de, N-net hyl pyrrolidone, lacetam de and the
i ke; acetonitrile; dinmethyl sulfoxide/ pyridi

@ vents selected fromthese i nert‘l ol S.

( ;?ald\l-Ar )4-~N-Ar NC NFAr NC S gp 8 N H2N N
14

- Mater; and m xtures of
i on Schene 3 O O Ra O Ra
NH2 H3C Rb Rb (7)) (13)

{1-[1-(4-bromo-2,6-dichloro-phenyl)-2,3,6-trimethyl- 1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-acetonitrile,
Cl

Z N Br
15 /—CN ~ Nei
NG N/

{1-[1-(4-bromo-2,6-dichloro-phenyl)-3,6-dimethyl-1H-pyrrolo{2,3-b]pyridin-4-yI]-

piperidin-4-yl}-acetonitrile,

Cl
20 ¢ ”‘OB’
N NCl
alaw
{1-{2,3,6-trimethyl-1-(2,4,6-trichloro-phenyl)- 1H-pyrrolo[ 2,3-b]pyridin-4-yl]-piperidin-

4-yl}-acetonitrile,

ci
25
~ N—@—Cl
/—CN - NCi
NG N



a.a RNA RNA 15 N Step 11 Step 9 HZNI' N Step 10 HO/' Rb Rb
&Clﬁorl) (15) (16) Step 12 Ra X'-(CRRmMRa 20 NNAr R NH Xa-(CR R
, FNAr LGNRS (10) Ra: CINN\ / Step 13 5/' RobRRo (17) (18) Ra

HO (CH2)r (CRRR)mN-Ar 25 (Xa = -C02-(Cl.5alkyl)) tNN Step 14 Rb (19)
Step 8 V 96 Conmpound (7) can be converted to Conmpound (13) by reacting
Compound (7) wth ketones such as gagetone and the like; vinyl ethers such
as isopropenyl nmethyl ether and the like in an inert solvent in the
presence {r[3xbdinmsthylof-(R4 6aricklorapherylel H-pytoid[23-blppridiar4 yl)piperidim-gonpound
(13) to Conmpound (14) can be carried out in the presence 5 of base in an

i nert solwpatetotderilej n, the acid includes, for exanple, organic acids such
as acetic acid, trifluoroacetic acid, benzenesul fonic acid,

net hanesul foni c acid, p- toluenesulfonic acid, begjzoic acid and the Iike.
The base includes, for exanple, am nes :

Cl
5

NC

{1-[1-(2,6-dibromo-4-chloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-acetonitrile,

_ Br
~ NAQCI
N NBr
et Law

15 {1-[1-(2,6-dibromo-4-chloro-phenyl)-3,6-dimethyl-1H-pyrrolo]2,3-b]pyridin-4-y1}-

10

piperidin-4-yl}-acetonitrile,
Br
) | - NQCI
= /—CN&I Br
20 NC

{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-acetonitrile,




L1 ethyl am ne, N, N-diisopropyl ethyl am ne, pyridine, 1, 8-
@/ cl o[ 5. 4. 0Ol undec-7-ene and the |ike; inorganic bases such as sodi um

carbonate, 10 potassium carbonate, sodi um hydrogencarbonate, potassium
hydr ogencar bonat e, sodi um hydr oxi de, potassi um hydroxi de, barium
hydr oxi de, sodi um hydride and the |ike; netal alcoholates such as sodi um
nmet hoxi de, sodi um et hoxi de, potassB8mtert- butoxide and the |ike; netal
am des such as sodium anide, lithiumdiisopropylamde, |ithium :
hexamet hy{llt[ils(#’rlaizth‘h*)t:lé,ﬁ-@mﬂuhh%ﬁ@mt@ﬂﬂébpyﬁde[z,%bﬂmklmr#rﬂ]i
hexanet hyl di si |l azani de and the |ike; alkyl lithiums such as n-butyl
| i t hi um Pipgeidipadyi}-agateniirilen tert-butyl Tithium nethyl lithiumand the
| i ke; and Grignard reagents such as nethyl nagnesium bronmi de and the |ike.
The inert solvent includes, for exanple, et such as di et hyl ether,
tetrahydrofuran, 1, 4-dioxane, 1, 2-dinetho e gpdQ he |i ke;
hydr ocar bons such as benzene, tol uen | i ke am*des such as N, N 20
di et hyl f or mam de, N—nethylpyrrolyHGEEZ? djNret hyl acet ami de and the like;
acetoritrile; dinethyl sulfoxidRC pyr€i ne; d m xtures of solvents .
selected fromthese inert solvents. Step 9 25 Conpound (14) can be
converted to Conpound (15) in the sanme manner as step 7. Step 10 97
Conpound a ofo) t 010 nd, (16). yia.the.correspondi ng

di azoni u#i?r%’%ﬁ%gﬁfgoﬁéééﬂ\@gglg#ﬁ %%%&%&m%ﬁﬁ,ggm% 46§i' be carried
out usi FOr s exa csodiumnitrite, potassiumnitrite, butylnitrite,
tert-but 9&’8{1 %12 a‘ligs%)o?mgﬁet’yl nitrite or the like in the presence or absence
of an acid in an inert solvent. The acid 5 includes, for exanple, inorganic
gaids such as sulfuric acid, hydrochloric acid, Bhydrobromic acid, nitric

Cidqor the like. The inert solvent includes exanpye, ethers such as
di et hyl ether, tetrahydrofuran, 1, 4-dioxane et
| i ke; hydrocarbons such as benzene,
N, N- di net hyl f or mam de, N-nethyl py
like; 10 acetonitrile; dimethyl @ fo
sol vents selected from

' e; ani des such as
\ M- di net hyl acet anmi de and the
. di ne; water; and m xtures of

{1-[1-(4-isopropyl-2-methylsulfanyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-
15  yl]-piperidin-4-yl}-acetonitrile,

{1-[1-(2,4-dibromo-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-

yl}-acetonitrile,

25 | /—CN N
NC \_ 4

{1-[1-(2-bromo-4-triflucromethyl-phenyl)-3,6-dimethyl-1H-pyrrolof2,3-b]pyridin-4-

yl]-piperidin-4-yl}-acetonitrile,



these inert solvents. Step 11 Conpound (16) can be converted to Conpound

@ @

8 he sane manner as 15 step 5. Step 12 When LG is chloride, bromde
or iodide, Conmpound (17) can be obtained from Conpound (15) directly by
formati on of the diazonium conpound in the presence of 20 one or nore
metal salts in an inert solvent. The formation of the di azoni um conpound
can be carried out in the sane manggr as step 10. The netal salts include,
for exanple, potassiumiodide, potassium brom de, sodiumiodide, sodium
brom de, sodiumchloride, copper (1) chloride, _copper (11) chloride,

copper (l) brom de, copper (lI1) brom de, coppePr(I) i odi de and the i ke.
The inert solvent includes, for exanple, g >

tetrahydrofuran, 1, 4-dioxane, 1, 2-dinmethoxyet R fe |ike;

hydr ocar bons such as benzene, tol ueng and i Ke; am des such as N, N

di et hyl f or mam de, N-nethyl pyrrol e, M\ difvet hyl acet ami de and the |ike;
acetonitrile; dinmethyl sulfoxid®C pyridine; ter; and m xtures of solvents
selected from0O U 98 these inert solvents. Step 13 Conpound (17) can be
convePted to Compound (18) in the same manner as 5 step 1. Step 14 Wien X3
IS -CIQ-%CI.SakaI) t he ester group can be converted to hydroxynethyl
group 1 n{lhosimEtlrieA, Siitpwg-phenyly 1 Ropveolots. Sbirswisin s Fgeridin-4-

HO- (CHR) 5- (CR R7 NAr RRO-(CHR)j] (CRRZ),,, Rk NAr R\. INRAT1 ' N
N ( )yl}gacetoﬁxztz'im, r ( 2 ) r ‘

10

carbonic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-

d]pyrimidin-4-yl]-piperidin-4-ylmethy] ester ethyl ester,

15 O;

( > pyridinc-Z-carBoxylic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-
20  pyrrolof2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester,

, _ 7 N@—Br
)/ — .
% N 4
25 ' 4

methoxy-acetic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[ 2,3~

d]pyrimidin-4-yl}-piperidin-4-ylmethyl ester,



15 R5 Step 15 RS Y Re (20) (21) Step 15 Conpound (20) can be converted
Co nd (21) by a coupling of Conpound (20) with the cor respondi ng
carboxyl'ic acid using a conventional coupling 20 reagent in the presence
or absence of an additive or a base in an inert 'solvent or a coupling of
Compound (20) with the corresponding acyl halide in the presence or
absence of a base in an inert solvem. Wen RO has protective groups of an
am no group, a hydroxy group, a nmercapto goup, a carboxy group, a
guani di ne group or a phosphoric acid group, thoseyprotective groups can be
renoved by conventi onal nethods for 25 deprotectlo

G eene and Peter GM Wits "Protective G oupg B;rSynt hesi s

Wl ey-Interscience) after the s he coupling reagent
i ncl udes, for exanple, N, N -dicyclohexyl ige (DCC), 1-(3
dinethylaninopropyl)-3-ethy|car odi i , 1' -carbonyl di i m dazol e

(CDI), 0 0 99 diphenyl phosphor i et hyl cyanophosphate and
the like. The additive includ&s, for exanple, 1-hydroxybenzotriazole
( HOBt N- hydr oxysucci ni m de, 4- dinethylaninopyridine and the like. The

P T e SR e G FREE T T B

bases su um car.bgnat e ot.assi um car bonat e, sodi um

hydr ogenﬁﬁ’ryg@ﬂ’é‘?'gh] “BBYX ’4'W6’88 hcar bonat e, sodi um hydroxi de, potassi um
hydr oxi de, barium hydroxi de, sodium hydride and the |ike; netal al cohol ates
such as sodi um net hoxi de, sodi um et hoxi de, potaSS|nn1tert but oxi de and the
i ke; nmetal am des o such as sodi um am de,
l&thiun1hexanethyldisiIazanide, 10 sodiun1hex:n9r
¥éxanpt hyl di sil azani de and the | QOce; j
lithium sec-butyl lithium tert-buty
| i ke; and Grignard reagents such Te
The inert solvent includes, forgexanple, alcohols such as net hanol ,
et hanol, isopropyl alcohol, ethylene glycol and the |ike; ethers such as
di ethyl ether, tetrahydrofuran, 1,4

carbonic acid benzyl ester 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-

pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester,

QoG

20  decanoic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolof2,3-

15

d)pyrimidin-4-yl]-piperidin-4-yimethyl ester,

3-diethylamino-propionic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl- 7H-
pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethy] ester,



15 di oxane, 1, 2-dinethoxyethane and the |ike; hydrocarbons such as benzene,
uen nd the |like; am des such as N, N-di net hyl f or mam de,
met hyl'pyrrolidone, N, N dinethylacetam de and the |Iike; acetonitrile;
di met hyl sul foxi de; pyridine; chloroform dichloronethane; water; and
m xtures of solvents selected fromthese inert solvents. 20 The conpound of
the present invention is useful asgg therapeutic or prophylactic agent for
di seases in which CRF is considered to be involved. For this purpose, the
conmpound of the present invention can be fornulated, i nto tablets, pills,
capsul es, granul es, powders, sol ugions, enul sions, pensi ons, injections
and the |like 25 by a conventi §n preparatio hys,addi ng

conventional fillers, binders, i sintegrators ] tiﬁg agents,
solvents, etc. The compound of the pregent\,n
w1

an adult patient in a dose of o 300 r gday in one portion or
several portions orally or 00 10 arenteral lYy. Yhe dose can be properly
i ncreased or decreased dependingoon the kind of a disease and the age,
body wWei ght and synptom of a patient. [ENBODI MENTS OF THE | NVENTION] 5 The
present invention_ s concretely explained with reference to the follow ng

exanp! es agthphasghericaddmono-{ol7-(4sbramo-1,6-dimethyl-phenst)o2, Sinettyd- 7H- Sy nt hesi s

of 2-{1-[7-(4-brogo-2, 6-dinmethyl phenyl)-2,5-dinmethyl-7H 0
pyrrol of 2%‘51817?@‘@5{1}’)%%4ﬂ][®‘%@mﬂi'h‘}%1§&1} &Hffanol hydr ochl ori de (conpound
1-074) 10 NBr NBr C NNHO /-CNNN 15 (1) A nixture of
7- (4-brono- 2, 6-di net hyl phenyl ) -4-chl oro- 2, 5-di net hyk- 7H :
pyrrolo[2,3-d]pyrimdine (6.0 g), 4-(2-hydroxyethyl)psneridine (3.2 g),
N diisopropylethylamne (3.2 g) in ethano AN hs-Bpeat ed at refl ux
r §g° hours. '

‘The compound represented by the formula [I] can be produced, for example, by

the process shown in the following reaction scheme 1 - 4 [in the following reaction

15 scheme, R, R% R% RY, R, R%, R’, R®, m, n, X, Y and Ar are as defined above; LG is
chloro, bromo, jodo, methanesulfonyloxy, benzenesulfonyloxy, 4-toluenesulfonyloxy or
triflucromethanesulfonyloxy group; Z' and Z? are the same or different, and
independently are chloride or bromide; R* and R® are the same or different, and

(. independently are hydrogen, Cysalkyl, Cs gcycloalkyl or Cascycloalkyl-Cy.salkyl; and
20 X*is-(CHR?),-OH, ~(CHR?),-CN or -CO,-(Cysalkyl) ]-

Reaction Scheme 1

X—(CHRY)+-(CR'RY,,

RB R‘l NH RB
25 g 5 : a2 R\~
A N-Ar R X=(CHRY (CR'RD), N-Ar
o @ - R* N—( N
Le— N Step 1 \_4
4 ep =5 Y—'<



The reaction m xture was cooled to roomtenperature, poured into a

&) aqueous sodium hydrogencarbonate, and then extracted wth ethyl
acetate three tines. The 20 organic | ayer was washed with brine, dried over
anhydrous sodiumsulfate and filtered. The filtrate was concentrated under
reduced pressure and purified by a silica gel colum chromatography
(silica gel: Wako CGel (C200); eluergg hexane / ethyl acetate = 2: 1) to
obtain 2-{1-[7-(4-brono-2, 6-di net hyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o[ 2, 3

d] pyrim @Btep #-yl ] -pi peridin-4-yl}-ethanol as a white solid (6.41 g). 25 (2)
To a suspension of 2-{1-[7-(4-brono-2, 6-di net hyl - phenyl) -2, 5-di net hyl -
7H-pyrrol o] 2, 3-Chpoundi(3), a-cémpohndopthieipdésentlinytdtict bansd oktaindd bg) i N

et hanol (51 nL) was added 4 M HC in ethyl acetate (4.2 nL) under

i ce- cool ireagtingCoenponrdn(l) with Compomod (2)ih an éhdry solean timtie fré&nsd dr was added
to the residue. The m xture was stirred OU 101 overnight to afford a white
crystal. airmce oﬁla; bage. \ieseinpthiedaseihchyles,ifot exaiple) antines suehtah eriethylhinéne,
conmpound . mp. 187-189C. 5 Table 1 and Table 2 |ist the conpound
obt ai red N@&ampa eﬂlmnwomdﬁhndsnd thotlikenindrdanict basessuchlassoginmcedur e as
in Exanple 1. Exanple 2 O Synthesis of optically active

1-[7-( 2- 19?@9%&%%@&%%@4&%sgﬁwthydrgg@csrbpoate potassium

trimethyl-7H pyrrol o] 2, 3-d] pyr.i m di ne-4-yl ] pi per|d| ne- 3-carbonitrile

( conpound¥drogeirarbopa gEpdiym fiydromide, potassiymiydpxide, barigmNg drpxisa sodium ) DN N
~N 15 A t

(2 br o ISR e e fastal aahalaies suehanodiammetbexide, sodiy Fthoxide,

5 i R i i 17
concent r a?so(?}-%éﬁglde ucegﬂkem %8 eSSt ch 3s HRAISIRs AL ure, and

bromide and the like. The inert solvent includes, for example, alcohols such as

methanol, ethanol, isopropyl alcohol, ethylene glycol and the like; ethers such as diethyl
ether, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like; hydrocarbons
such as benzene, toluene, xylene and the like; amides such as N, N-dimethylformamide,

15 N-methylpyrrolidone, N,N-dimethylacetamide and the like; acetonitrile; dimethy!
sulfoxide; pyridine; water; and mixtures of solvents selected from these inert solvents.

The compound of the present invention can be converted to a salt in an inert
solvent with an inorganic acid such as sulfuric acid, hydrochloric acid, hydrobromic
{ acid, phosphoric acid, nitric acid or the like, with an organic acid such as acetic acid,

20 oxalic acid, lactic acid, tartaric acid, fumaric acid, maleic acid, citric acid,
benzenesulfonic acid, methanesulfonic acid, p-toluenesulfonic acid, benzoic acid,
camphorsulfonic acid, ethanesulfonic acid, glucoheptonic acid, ghuconic acid, glutamic
acid, glycolic acid, malic acid, malonic acid, mandelic acid, galactaric acid,
naphthalene-2-sulfonic acid or the like, with an inorganic base such as lithium

25  hydroxide, sodium hydroxide, potassium hydroxide, calcium hydroxide, magnesium
hydroxide, zinc hydroxide, aluminum hydroxide or the like or with an organic base such
as ammonia, arginine, lysine, piperazine, choline, diethylamine, 4-

phenylcyclohexylamine, 2-aminoethanol, benzathine or the like. The inert solvent



pressure. The residue was purified by a silica gel columm chronmat ography
lic el: Wako Gel (C200), eluent: hexane / ethyl acetate =5 : 1) to

obtain Two di astereoi soners (low polar diastereoisoner: 62 ng and high

pol ar di astereoi soner: 36 ng) of 1-[7-(2-

brono-4-trifluoronethyl phenyl)-2,5, 6-trinmethyl-7H pyrrolo

[2,3-d] pyrimdine-4 25 yl]piperidi 3-carbonitrile. Low pol ar

di astereoi soner: Rf value 0.64 (devel oping solvent: hexane / ethyl acetate

= 1.1, Tlifelpdet for eRhmple S
1.68-1. 83 (? ﬁ; r!r-') 1psga]g@%o7lﬁ%dﬁ %Sﬁ)etﬁﬂgﬂ’gégmolHﬁ%f P ylm%}’(éﬂq ef ) 2.51

(3 H, s) glpoDdndthkaikelethersahich & dbth gl étBer Aiikd rﬁgyl eaa&heﬁal%%réﬁdrdﬁ, 1@ 7.43
(1 H d,J=8.2Hz), 7.74(1 H, d, J = 2 Hz), éf 1 H, s) H gh polar

di ast er edlicane,t,2Gifthvefetieand abo tiediiee hodioegrboas b‘tﬁ:lhtas beaxénee toludichnl
acetate =1:1, TLC plate Silica gel 60 F zs4 (Merck)) 'H NVR (300MHz) 6

1. 65- 1. 83hq like; esters siclB@s @hgltacetitt, cthjyl farmbbe 4Rtthe dike; Retbies stidlras adetone,
3.04-3.17 (1H, , 3.28-3.63 (3H, nm, 3.85-3.98 (1H, m, 7.47 (1H d, J=8.6
Hz), B 7anethylethilketpng agd Hee)liked amides 5ich a9 NN-dithethiylfornpahidle, N ast er eoi somer
was optlcally resolved Eﬁ high performance Iiquid chronatography to give
each enametlipyrr qmacqmmn@m@lmpetﬁmrﬁ& dicBRrérhetHaney) ,
1.85-2.07 (3 H, q%glz 081¥ S),. 2.40 (3H, s), 2.51 (3 H s), 3.04-3.16
(L H m ch]grcjgng, ethyl gy qwde Ppysiding; wateg;1and mr;;ures afsolvents selected from
7.43(1H,d, J 8 2Hz%y7 74(1H, d, J=8. 2Hz), 8. 02(1H,s) HPLC retention tine: 20.0
mn. (CH RERIYCOISAI CEL CHEM CAL | NDUSTRIES, LTD), 2.0 cm1.D. x 25 cm
nobi | e phase hexane - IPA= 4:1, flow rate: 5.0 nL/ mn.) Conpound 1-135:
@ﬂ 1H NWVR (300 MHz) 61.68-1.83 (1 H m, 1.85-2.07 (3 H m, 2.08 (3 H s),

10  Reaction Scheme 2

Rﬂ
22
O 21 Ra Rﬂ O
HzN—Ar ©) Qizz _— N—-Ar
Step 2 0 Step 3 NG Step 4
@ HN—Ar
NH,
15 (6) )
o] o} X*~{CRR%
R R? H‘%DNH
N— —
_ Ar N—Ar RS (10)
HO \N_/<N Step 5 LG—, /N Step 6
( " N-(ﬁb
20 ® ®)
o}
a - 12 R* “ “N-Ar
X3—(CR'R?),. N-Ar X=(CHR¥+(CR'RY,,
4 o Step 7 R* v N
R ) N Nn(N p s Nﬂ( X
R Rb _ R
25 (11) (12)

Step 2:
Compound (4) can be converted to Compound (6) by reacting Compound (4)

with Compound (5) in an inert solvent in the presence or absence of a base. Herein, the



81- S(1H m, 7.43(1H d J=8.2H), 7.74 (1 H d, J =82 Hz),

.02 H s) HPLC retention tinme: 23.0 mn. (CH RAL PAK AD ( DAl CEL
CHEM CAL | NDUSTRIES, LTD), 2.0 cmI1.D. x 25 cm nobile phase: hexane - |PA
= 4:1, flow 25 rate: 5.0 nL / mn.) The high pol ar diastereoi soner was
also optically resolved by high marformance |iquid chromatography to give
each enantioner. Conpound 1-136: A=k 103 'H Nl\/RéSO_OM—Iz) 61. 65-1.83 (1H,
n, 1.8bag ih6lufées Tor example, atnindH{uch ps trietiylamingHN, Nydiisgpropypthyfaming, ) |
3.28-3.63 (3H, m, 3.85-3.98 &L{l m, 7.47 (1H, d, J = 8,6 Hz), 7.74 (1H,
d, J = @yfidire)and gheolike; inarganic bimessuch asfodivm earhenate, polassium carbepata) PAK AD
(DAICEL CHEM CAL S INDUSTRIES, LTD), 2.0 cm|.D. x 25 c¢cm .nobile phase:
?238”6 ;socﬂmm hydgogencarbonate, patassiusn bydrogenerrbopateosasimdydorde, ' H NVR

MHz) 8 1.65-1.83 (1H, m, 1.82-2.16 (6H . m, 2. 40 (311, . 231 (c

(3H, s) porssumdysroxide,bariym hydpexide, sodium hydgide and ghe %k‘ésn‘t‘ilrﬁg‘?m%a‘% 4(7 - % 1H,

d, J =286 10 Hz), 7.74 (1H. d, J =.8.6 Hz), 8. | |
(e osie 8 R RcFR o i ot e, PO BAET POIGORAS AL s retal o' O,
D x 25 bi | e.phase: b - IPA = 4: 5.
15 Ta @m%gq?ib surl ot #0dtiaD am0 s AL diisnteny g i odie! BEGER"S 1 Mo &
of {1-[7-(4- -2 6= di met hyl phenyl .- 2, 5-di | -7 :

oyr T ol oFAZEOSHh s neihsl %’Sﬁ%aﬁﬁ@r”ﬂrvﬂaﬁdﬁaa? iy 6 ﬁi‘ﬁd?%%l? gatipeludess (1. 054)

20 H2N /forBerxar%p e'}l aEBhoE’rsuch as methano), ethanol, isopropyl alcohol, ethylene glycol and

2. 40 % s), 2.51 (3 H s), 3.04-3.16 (1 H, ), 3.26-3.62 (3 H, m,

the like; ethers such as diethy! ether, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane

Q 10  and the like; hydrocarbons such as benzene, toluene, xylene and the like; amides such as
N,N-dimethylformamide, N-methylpyrrolidone, N,N-dimethylacetamide and the like;

acetonitrile; dimethyl sulfoxide; pyridine; water; and mixtures of solvents selected from

these inert solvents.

15 Step3:

Compound (6) can be converted to Compound (7) by reacting Compound (6)
with malononitrile in an inert solvent in the presence or absence of a base. Herein, the
base includes, for example, amines such as triethylamine, N,N-diisopropylethylamine,

(o pyridine and the like; inorganic bases such as sodium carbonate, potassium carbonate,

20 sodium hydrogencarbonate, potassium hydrogencarbonate, sodium hydroxide,
potassium hydroxide, barium hydroxide, sodium hydride, potassium hydride and the
Jike; metal alcoholates such as sodium methoxide, sodium ethoxide, potassium tert-
butoxide and the like; metal amides such as sodium amide, lithium diisopropylamide,
lithium hexamethyldisilazanide, sodium hexamethyldisilazanide, potassium

25  hexamethyldisilazanide and the like; alky! lithiums such as methyl lithium, n-butyl
lithium, sec-butyl lithium, tert-butyl lithium and phenyl lithium; and Grignard reagents
such as methyl magnesium bromide and the like. The inert solvent includes, for

example, alcohols such as methanol, ethanol, isopropy! alcohol, ethylene glycol and the



25 (1) To a solution of 4-brono-2,6-dinethylaniline (100.0 g) in
?0 g2 of uran (400 nlL) was added triethylamne (60.7 g) and
=or onOpPr opi onyl brom de (129.5 g) under ice-cooling. The m xture was
stirred at roomtenperature for 1 hour and cooled in an ice-cooling bath.
To the reaction m xture was added a sodi um hydrogencarbonate 104 aqueous
solution and the m xture was stirred at roomtenperature for 30 mnutes.
The precipitate was collected by filtration, washed with water and di et hyl
et her, afille;dthepsisich as@iietByl ether, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane
2- br ono- N- (4- br ono- 2, 6- di net hyl phenyl ) propi onam de (151.2 g).” mp. 187-189C
5 O HN Bind feBike; KydrocdfboriGubhids béndeds, tdluefe Sith e ikeOamides Madl sINN2 g) in
tetrahydrofuran (500 nL) was added a solution of nmalononitrile (28.4 g) in
t et r ahy ddimeathyforinbafideyiN-metiddpyrrckdanepNj Ndlimettiylabetamidexdndrihe tks stirred at
roomtenperature for 1 hour. 2-Brono-N (4-brono-2, 6-
di met hy| péetonitrilesrdimietnyhsnlfbacide pridineywateacobddnixtides dibsolventsselecvaisirdraat ed at
reflux for 1 hour. Wth ice -cooling, an amoni um chl ori de agueous
sol ut Sonthgssingdselyenlisd 15 extracted with ethyl acetate. The organic |ayer
was washed with brine, dried over anhydrous sodiumsulfate and filtered.
The filtrate was concentrated under reduced pressure to give a solid. The
solid was washed with a m xture of diisopropylether and ethyl acetate and
filtered>eBdied to give 2-amino-I-(4-brono-2, 6-di net hyl phenyl) - 4-

hyl - 5- oxo- 4, 5-di h -l H-pyrrol e-3-carbonitril 110. 1 .. 20 mp.
rln?tS_ {772 % OO Cgmgp d{ﬁcg b xp,%n%d:t)’o (Clgm%gunc} (8) b?r a(cyla(t)ion o zlminoogroug

in Compound (7) and followed by formation of pyrimidine ring. The acylation and the
Q 10 formation of pyrimidine ring may occur continuously in one pot. The acylation can be
achieved by reacting Compound (7) with an acylating reagent in an inert solvent in the
presence or absence of a base or an acid. The following formation of pyrimidine ring
can be carried out by heating the acylated compound in an inert solvent in the presence
or absence of an acid. Herein, the acylating reagent includes, for example, halogenated
15 acyls such as acetyl chloride, acetyl bromide, propionyl chloride, propionyl bromide,
butyryl chloride, cyclopropanecarbonyl chloride, benzoyl chloride and the like; acid
anhyd;ide such as acetic anhydride, propionic anhydride, butyric anhydride, benzoic
anhydride and the like. The base includes, for example, amines such as triethylamine,
( N, N-diisopropylethylamine, pyridine and the like; inorganic bases such as sodium
20 carbonate, potassium carbonate, sodium hydrogencarbonate, potassium
hydrogencarbonate, sodium hydroxide, potassium hydroxide, barium hydroxide, sodium
hydride, potassium hydride and the like; metal alcoholates such as sodium methoxide,
sodium ethoxide, potassium tert-butoxide and the like; metal amides such as sodium
amide, lithium diisopropylamide, lithium hexamethyldisilazanide, sodium
25 hexamethyldisilazanide, potassium hexamethyldisilazanide and the like; and Grignard
reagents such as methyl magnesium bromide and the like. The acid includes, for
example, organic acids such as formic acid, acetic acid, triflucroacetic acid,

benzenesulfonic acid, methanesulfonic acid, p-toluenesulfonic acid, benzoic acid,




o ey

2 N~_. 25 (3) To a suspension of
2-)am ROl - (4- br ono- 2, 6-di net hyl phenyl) - 4- net hyl - 5-
0Xx0-4, 5-di hydro-|I H pyrrol e-3-carbonitrile (100 g) in acetic acid (100 i)
was added acetic anhydride (38.3 g) and the m xture was heated at refl ux
for 8 hours. After 105 cooling to roomtenperature, the solvent was
concentrated under reduced pressur23 and _water was added and extracted
with ethyl acetate. The organic | ayer was washed with brine, dried over
anhydr ousifliotemethangsplioric apid and thelikey inoxrpeni¢ acids sech agsuliyoin@eid r at ed under
reduced pressure and the residue was crystallized froma m xture of ethyl
acet at e mydspehleric acig: ysiyobsomic acié, pjosehoric acid, polyphosphoric acid, nitric acid _
7- (4- brono- 2, 6-di_ et hyl phenyl| ) - 4- hydr oxy- 2, 5- di_net hy]| -
5, 7- di hy@frtBeike-oilBe mease}wi/ ingjudes for exampls alephgls sugh gs methanok sthagply N Br

y - I(3 21 brlgiml}ggygl_ci{i? the }f}f}ﬂ%@f@?&ﬁ%ﬁh%%ggeg_such as diethyl ether,

e L S g3 5 D s B
T RO ko e SR B S SRS BRT pre e
AR P R T R R S S N e

sol i a. - RSB, btk e EaqB 1o AEL aRl RRS I RRHEREI BB sl 01 Ve @
7-(4-br qm%ong?ﬁgmt hyl phenyl ) - 4-

@ | or o- 2, 5- yl -5, 7-di hydr opyrrol o[ 2, 3-d] pyri mi di n-6-one (8.0 g) mp.
48-4%0C O O N Br N Br 25

Step 5
Compound (8) can be converted to Compound (9) by reacting (8) with a

halogenating reagent or a sulfonating reagent in the presence or absence of a base in an
inert solvent or without any solvent. Herein, the halogen_ating reagent includes, for

15 example, phosphoryl chloride, phosphoryl bromide, phosphorous pentachloride,
phosphorous trichloride, phosphorous pentabromide, phosphorous tribromide, thionyl-
chloride, thionyl bromide, oxalyl chloride, oxalyl bromide and the like. The sulfonating
reagent includes, for example, p-toluenesulfonyl chloride, methanesulfonyl chloride, p-

{ - toluenesuifonic anhydride, methansulfonic anhydride, trifluoromethanesulfonic

20  anhydride, N-phenylbis(trifluoromethanesulfonimide) and the like. The base includes,
for example, amines such as triethylamine, N,N-diisopropylethylamine, pyridine, N,N-
dimethylaniline, N,N-diethylaniline and the like; inorganic bases such as sodium
carbonate, potassium carbonate, sodium hydrogencarbonate, potassium
hydrogencarbonate, sodium hydroxide, potassium hydroxide, bariurn hydroxide, sodium

25 hydride and the like; metal alcoholates such as sodium methoxide, sodium ethoxide,
potassium tert-butoxide and the like; metal amides such as sodium amide, lithium
diisopropylamide and the like; and Grignard reagents such as methyl magnesium

bromide and the like. The inert solvent includes, for example, alcohols such as



N, Et ®2C-( N NN (5) A suspension of

(4- Iy gno- 2, 6- di et hyl phenyl ) - 4-chl oro- 2, 5-di net hyl 4P MP 106

7-di hydropyrrol o] 2, 3-d] pyri m din-6-one (7.5 g), ethyl isonipecotate (4.7
g), NN diisopropylethylamne (3.8 g) in ethanol (35 nL) was heated at
reflux for 12 hours. The reaction mxture was stirred at roomtenperature
to afford a solid. The solid was 8allected by filtration and washed with
cold ethanol to give 1-[7-(4-brono-2,6 5
di met hyl petwanpol e Kisoprapyl aleehnlmthylandglyyollrmdsm like;rethess such-asjdisthylri di n- 4

yl ] pi peridi ne-4-carboxylic acid ethyl ester (7.7 g). mp. 159-161C O O N
Br N Br cthe, rtehyiminan) hi-dioxapn M~¢mﬁbomtm@ndﬂhdﬂceohmopmbem

bor ohydri de (2 61 g) in tetrahydrofuran (60 nL) was added a sol ution of
1- [ 7- ( 4-P¥¢Bapbonzeng, tﬁbtenyra%mk)e amigle jsygh wh‘,l\édmhﬂfoma@de N-

di hydr o- 5H—pg/”y;ol o[ 2, 3-d] pyrim.din-4-yl]piperidine-4- carboxyllc cid et hyI

ester (emethylpyriolidgne, @J@e&ylw{wﬁ?aa therlke; dishl omle (3 )
d 0 | Th t
it e AR m&ﬁ%&@m@ SRS AP A vems”‘ 839y wi t h

an ice-bath,, 6 M aqueous sol ution (30 nL) was added and stirred at

r oom t enfBEICARER SO 8?‘5'1 hour. The solution was made to 20 al kaline (pH = 9)
with 6 M NaOH aqueous solution, and extracted with ethyl acetate. The
organi c | ayer was washed with brine, dried over anhydrous sodium sul fate
and fil d. The filtrate was concentrated under reduced pressure and the
resi due purified by a silica gel colum chromatography (silica gel:

(03- 07- - br o PN R BREEALELCRROMEIT) By reablnd Lol 9

PYO ' Okfoh o {p@ham ﬁkﬂkﬁ!ﬂélﬂlahwﬁégb?ill'yl}mt hanol (4.6 g). (7) To a
suspension of {1-[7- br ono di net hyl phenyl ) - 2, 5-di net hyl - 7H

Step 7
Compound (11) can be convgﬂed to Compound (12) by reduction of
Compound (11) with a conventional reducing agent in an inert solvent. Or if necessary,

15 treatment with an acid in the presence or absence of inert solvent after the reduction can
provide Compound (12). When X is -CO,-(C,-salkyl), the ester group can be converted
to a hydroxymethyl group at the same time. Herein, the reducing agent includes, for
example, lithium borohydride, sodium borohydride, calcium borohydride, lithium

i triethylborohydride, lithium tri-sec-butylborohydride, potassium tri-sec-

20  butylborchydride, zinc borohydride, borane, lithium trimethoxyborohydride, lithium
triacetoxyborohydride, tetramethylammonium borohydride, lithium aluminum hydride,
sodium aluminum hydride, sodium bis(2-methoxyethoxy)aluminum hydride,
diisobutylaluminum hydride, trichlorosilane and the like. The reduction can be also
carried out by hydrogenation using a catalyst including palladium, platinum dioxide,

25 Raney nickel or the like. The acid includes, for example, organic acids such as acetic
acid, trifluoroacetic acid, benzenesulfonic acid, methanesulfonic acid, p-toluenesulfonic
acid, benzoic acid and the like; inorganic acids such as sulfuric acid, hydrochloric acid,

hydrobromic acid, phosphoric acid, polyphosphoric acid, nitric acid or the like. The



rrolqf 2, 3-d] pyri mdin-4-yl]piperidin-4-yl}nethanol (0.71 g) in water (7

) s) added concentrated HCl1 aqueous solution (0.15 nL) under
Ice-cooling. The m xture 107 was stirred at roomtenperature for 5
m nutes, cooled with an ice-bath again, and stirred for 15 mnutes in an
ice-cooling bath. The precipitate was collected by filtration, washed with
water and dried to give the title $%npound (0.73 g). 5 Exanple 4 Synthesis
of {1-[1-(4-chloro-2, 6-dinethyl phenyl)-3, 6-di nethyl -l H pyrrol of 2, 3-
b] pyr i diinertisghi-4npiipduded; for 4xgmpleeakahads sunhdasouéthanaldeshamlGsapropylo 10 N C1
N-O/ d NC NHp HZN N (1) To a solution of_
2- ami no-alcohal, eHiyéang-giyw®! an e kthers spch apdiethyl ethep tejrahygrofuran, 1,4-
4, 5-di hydro-| H-gy[rol e-3-carbonitrile (44.1 g), which was obtained_ in the
same netdiewne.dk2wimethpeyethaneranddhe ke diydrasathons such asbenggns, todnsag and

i sopropenyl nmethyl ether_(46.2 q). and p-tol uenesul fonic id (608 nmg). The
mi xt ur e thixlike; apides syeh F%Nblﬁséhmﬁ&l}flfoﬁ%%m%de» meeﬁhy}pamaaﬂ@ ﬁg'sol vent under

reduced pressure, the residue was dissolved in__tefrahydrofuran 00 ni)
and c%ow@raetiiﬁf'aaﬁawef@- e fikgrceionttrles et xfo&sﬁlfaﬁﬁeam%(gn?,ﬁ*'%’ ab
tetrahydrofuran solutio erated.from2. 64M n-butyl lithiumin hexane
(127 rrL)“,“’“"&?ﬁO}&BfVSBEFIS #Fé?geé]%t S&}neéw{‘}h‘fe % ahydrofuran (300 nL)) was
added dropwi se over 30 mnutes, and stirred at roomtenperature for 1
hour. To the reaction m xture a saturated NH4CI aqueous solution was added
and sepgj.al.ed. ueous |l ayer was extracted w th CHCL3. The organic

| ayer V\g{sea%g%%se%'g{;ﬁﬂeqﬂ wat er, dried over anhydrous sodium 25 sulfate and
filtered. The filtrate was concentrated unggr neduced pressure
(\_]’;{zsi due was pu,ga by a silica gefl ddlu chr gmat ogr aphy G884

kojgel (C200) | uent: hexane/ ethyl afetgtg 31 : 1) to give

1 -

4-am no- | - (4- chl gr oN2A6- C _—
di net hyl phenyNE 3 §- di met hyteP# 3- di hy’ér opykr ol o[[2, 3- b] pyr if#NA- (35.8
g) as an LM CA 108 NHanor phous. Hee—< b
R° R
@ (13) (14)
a a
AN N-Ar RS N-Ar
15 S — -
Step 9 HN— N Step 10 HO—, N Step 11
R® R®
(LG=ClBrorl) (15) (18)
Step 12
R X*— (CR!R)m R ‘
20 ‘ ;N R* NH X*-(CR R )m oA
— i —
LG N i (19 R N N
" Step 13 s \_7
RP R sP
(17 (19)
Ra
HO—(CH2)+(CR'RY, 7 “N-Ar
2> (X" = -CO(Cr.saliy)) R N—( N
Step 14 R® Rb

Step 8



(ES, Pos.): 316 (M+ 1)+, 318 (M+ 3)+,338 (M + Na)+, 340 (M+ Na + 2)+
CSS J NC HZN N H2N /N (2) To a suspension of |ithium borohydride
(11.6 g) in tetrahydrofuran (50 nL) O was added a sol ution of
4- am no-| - (4-chl oro- 2, 6-di net hyl phenyl )-3, 6-di nethyl-1,3 10.-
di hydropyrrol o[ 2, 3-b] pyridin-2-one (33.7 g) in tetrahydrofuran (100 nL) was
added. The m xture was stirred at9aeflux for 1 hour. After cooling with
i ce-cooling bath, a 6M HCO aqueous sol ution was added slowy. The sol ution
was made to alJcapowmd @Fhican by conyertad to Cpmparndi3d by seassingGasepound 7)
extracted with ethyl acetate. The organic |ayer was washed with brine,
dri ed owdth katenessuthsasasatannasd thelke; yinyl eiherscsugh) as ispprapepylaetbyhetheta s
concentrated under reduced pressure and the residue was purified, by a
silica @edtheddegimandnsrbralyayinphepressnes enabgence ofaracidpnd thedollowingent -
hexane/ et hyl ac

e FoMrsio e mpp LD 10 Sodpainbcldy pan be carried P8t ia the BISSTIE - 4-

1L of bt ooy B B A3 e, el b i Bl & 01
1-(4-chlorp-2

i e oy i@ﬂigaﬁﬁ i%ﬁﬁ?%%ﬁ%?ﬁ?? E%i%ﬁgfhyp%aﬁ@’ PSR T e of
concent 1P B, it iabla i Ehke. 8 SRE et fsiFabels Sl o
conce LS _ L _

tonper afichutbAgRAEL N ACafobroniih Hitinehathe, 18 S TEOE 2 Ove

LT o i ; . . . / |
cOO0l1 ng 4 @&dl&%ﬁ%&&g’mﬁé Bnd fﬂ%q]‘k’é?ﬁﬁs}graﬁfb Bisd éifcﬁ A4RS iR aPsbrialtl 0 @ CO

Qatur ate us solution and extracted wth CHC13. The organic
ayqo %tmﬁﬁm%%‘ﬁﬁtre, STHNA MO ge Al btRafe pbasumadrddehéfbGthte, The filtrate
was concentrated under 5 reduced pressure to give a solid. The solid was
washed ybdittméehyddiostidy, poaksiginhyidrexied, dafumadiydroXide; epdiapyhyeirideandthe 5) to

gi ve i-(4-chloro-2,6-di net hyl phenyl) -3, 6-di net hyl -1 H
like; metal alcoholates such as sodium methoxide, sodium ethoxide, potassium tert-

butoxide and the like; metal amides such as sodium amide, lithium diisopropylamide,
lithium hexamethyldisilazanide, sodium hexamethyldisilazanide, potassium

15 hexamethyldisilazanide and the like; alkyl lithiums such as n-butyl lithium, sec-butyl
lithium, tert-butyl lithium, methyl lithium and the like; and Grignard reagents such as
methyl magnesium bromide and the like. The inert solvent includes, for example, ethers
such as diethy! ether, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like;

¢ hydrocarbons such as benzene, toluene and the like; amides such as N,N-

20 dimethylformamide, N-methylpyrrolidone, N,N-dimethylacetamide and the like;

acetonitrile; dimethyl sulfoxide; pyridine; and mixtures of solvents selected from these

inert solvents.

Step 9
25 Compound (14) can be converted to Compound (15) in the same manner as

step 7.

Step 10



~pyrrolo[ 2, 3-b] pyridin-4-ol (14.4 g). mp. 260C (deconp.) 10 C1 G HON®*
Qﬁtoz \' / N(4) To a mxture of
1- (4-chl oro- 2, 6-di net hyl phenyl ) -3, 6-di nethyl -1 H 15
pyrrolo[2,3-b]pyridin-4-ol (14.4 g) and triethylamne (9.7 g) in CHCL3 (100
m.) was added trifluoronethansul fonic anhydride (9.7 nL) in an ice-cooling
bath. After stirring for 10 m niPdtes, water was added and extracted with

CHC13. Th ic | d with wat ' ively,

i od over a RytResnd CLaaan o camverta i olpd QBT Vi Rhe rspoRang ©!Y

f ?In]? Fﬂé{aggégw;%ﬁ ﬁ&x%%eﬁ{ae%gi%ﬁ 'S e obfunt E:Hﬂﬁmﬂgl can be carried out

1- (4-chl oroz 2, 6-diret h - - di : ; i di n-4-yl
cst or pgpoiog Rl sadil ARG potbsa Sl ARNO by sty G e

1-(4-c E'gé’y_i:g&g; o gf%%%%t DMORRIACL oF aﬁs'e?g% mé%aa Kt S inbR!s6lvant3-THenatid di n- 4- v

ester pecotate and N, N-di i sopropyl et hyl am ne

(12.2 g 58 BEaLAMoR inbnk/idubh bOSwifurkkoiid, hf@rociritaaid i on i xtur e,

wat Xtrdctie ethyl acetate. The organic |ayer was

washed ‘“ﬁ}oﬁﬁﬁ%}ﬁaﬁ:ﬁfeﬁ g{lﬁc RE{dN thelfikes OTIRViRErt ROREAY Beldes) Girexample, beess and

fil terga. e was concentrated under reduced pressure and the

d uf ok icxahe)p-alin d (hei Ik -
Véko éyaﬁ%otﬁ%ggtggn RtraydiolireR 1pdickahe) ahotyednaphyd (wi likiesa ge

), eluent: hexane/ethyl acetate = 5: 1) to give
1-[ 1-( iﬁ Q1Y RtRnd sich iveREdhe| @iy lahd SheSilcs; mmides|sutt-asiN-ol o
[2,3-Db Syri di n-4-yl]piperidine-4-carboxylic acid ethyl ester (16.6 g) as a
.pal e yeQihewyEeinh£nide) N-méhQipitalidore, 8, Naligethylse@snide and the likeiN N HO ~~/ ~/
10 (5) To a suspension of |ithium borohydride (4.11 g) in te(“rahydr of uran
( 50107 )acetonitrile; dimethyl sulfoxide; pyridine; water; and mixtures of solvénts selected from

these inert solvents.

Step 11

Compound (16) can be converted to Compound (17) in the same manner as

15 step 5.

Step 12
When LG is chloride, bromide or iodide, Compound (17) can be obtained from

Compound (15) directly by formation of the diazonium compound in the presence of

20 one or more metal salts in an inert solvent. The formation of the diazonjum compound
can be carried out in the same manner as step 10. The metal salts include, for example,
potassium iodide, potassium bromide, sodium iodide, sodium bromide, sodium chloride,
copper (I) chloride, copper (II) chloride, copper (1) bromide, copper (II) bromide,
copper (I} iodide and the like. The inert solvent includes, for example, ethers such as

25  diethyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like;
hydrocarbons such as benzene, toluene and the like; amides such as N,N-
dimethylformamide, N-methylpyrrolidone, N,N-dimethylacetamide and the like;

acetonitrile; dimethyl sulfoxide; pyridine; water; and mixtures of solvents selected from



s added a solution of 1-[1-(4-chloro-2, 6-dinethyl phenyl)-3,6-dinmethyl-IH
@rrol olr2, 3-b] pyri di n-4-yl ] pi peridi ne-4-carboxylic acid ethyl ester (16.6
g) in a mxture of tertrahydrofuran (80 nmL.) and nethanol (7.7 nmL) in an
ice-cooling bath. The m xture was stirred at roomtenperature for 2 hours.
After cooling wth an ice-cooling bath, 15 water was added and the m xture
was poured slowy into a 3M HCl aq®ous solution. The solution was nade to
alkaline (pH = 8) with 4 M NaOH aqueous solution to give a solid. The
sol i d wetbessonerdsolvantsy filtrati on and washed with water and diethyl et her.
The solid was recrystallized froma m xture of ethanol and ethyl acetate to
give {1-[1-

(4-chloro-2 g-di met hyl phenyl ) - 3, 6-di net hyl -1 H pyrrol o] 2, 3- b] pyri di n-4-yl ] pi
peri di n-Step 3 yl }met hanol (9.1 g). (6) In the sane nethod as exanple 1-(2),

the title conmpqund (8. s obtajned from .

(15T 1e (45 cht onaBbtng (2P tan hong o Lo ompraina 18] ity saves gpgaey s

b] py(r)%di n-4-yl ] pi peridin-4-yl}nmethanol (9.1 g). 25 Exanple 5 Synthesis of

car boni SR} 1-[ 7- (4- bromo- 2, 6- di met hyl - phenyl ) - 2, 5- di net hyl - 7H

pyrrol o[ 2,3-d] pyri mdin-4-yl]-piperidin-4-ylnmethyl ester ethyl ester

(3-001) 111 O HON & - ONBr -ON-~NN/ N 5{

1-[ 7-(4-%@201?%- 2, 6-di et hyl phenyl ) -2, 5-di met hyl - 7H pyrrol o[ 2, 3-

d] pyri mdrn-4-yl ] pi peridin-4-yl }methanol (1.15 g) synthesized in the _

simlar manner e L I S stirred, then
when ;ﬁg@@ﬁz (égi)sm&g,gﬁle gsﬁéﬂ éfeﬁ,g i bé €Tk 18

NaH (60% i n para 0. 10 added™an e mxture was heated at
reflux fiRidrckyRiEa- &{I;ﬁrthg%éﬁgnﬁgags{;pﬁt hyl 10 chl orof ormate (0.28 Q)
(i) a smal’l anount Og]}' t'etrahydrof uran was added and the reaction mxture
was @bl owed to reach roomtenperature and evaporated. The residue was
purified over a silica gel on a glass filter (eluent: CHzZCl12 / CH3CN = 95
: 5 t hen Bdictiod B¢henieod gi ve the title product (366 ng).

15
(20) (21)
Step 15
Compound (20) can be converted to Compound (21) by a coupling of

Compound (20) with the corresponding carboxylic acid using a conventional coupling

20 reagent in the presence or absence of an additive or a base in an inert solventora
coupling of Compound (20) with the corresponding acyl halide in the presence or
absence of a base in an inert solvent. When R® has protective groups of an amino group,
a hydroxy group, a mercapto goup, a carboxy group, a guanidine group or a phosphoric
acid group, those protective groups can be removed by conventional methods for

25 deprotection (ref. Theodora W. Greene and Peter G M. Wats “Protective Groups in
Organic Synthesis”; Wiley-Interscience) after the above coupling. Herein, the coupling
reagent includes, for example, N,N’-dicyclohexylcarbodiimide (DCC), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide (EDC), 1,1’-carbonyldiimidazole (CDI),



able 3 lists the conpound obtained in Exanple 5 and conpounds obtai ned by
thg-simlar procedure as in Exanple 5. Exanple 6 Synthesis of decanoic

acid 1-[7-(4-brono-2, 6-di net hyl - phenyl)-2,5-di nethyl -7H 20

pyrrol o[ 2, 3-d] pyri mi di n-4-yl]-piperidin-4-ylnmethyl ester (3-009) N Br

HO -(~-/"~NNF_CN\ N N~ N~ 25 Under nitrogen atnosphere,
{1-[7-(4-Dbrono-2, 6-di net hyl phenyl )32, 5-

di met hyl - 7Hpyrrol of 2, 3d%}§ ri mdin-4-yl]piperidin-4-yl}nethanol (1.15 g)
synt hesidipténylphosphosylazifle hglietlyd cg psphate) andithe likery Fhoadditive (25 ni)
was stirred, 112 then NaH (60%in paraffin, 0.10 g) was_ added and the

m xt ur e neludasefor éaample; dhydsoxybeazetnagale (HORD, - hydsoxysuccinimidende anoi ¢ aci d
(0.45 g)__in_ tetrahydrofuran (25 nL) was, stirred, thep , )

1, 1' - cadiseiyiamineRIsidinccandohe fike) TheBasg derdedes dninesesunh 28 tHehpiaing 1 r ed

added & NNOBIBRRYTETEN Pty Gapieyeiots L inderer-eBe e T gIeE Act | on
mxty e was gl lowed to reach roomtenperature. The sal vent was evapor at ed
and the TREBHHG BT SRS PRBE GUEPTAE POFHUE Garomif SUPRSs (11t er (ol dent
TEC1Z | O D SRl o SR b ot (008
o cosn ByRortdicyth dh Rl RIAC SR DRl SRATIAS aFR ORGP ° 0T
e YA B LS oo i
O such as sodium amide, lithium diisopropylamide, lithium hexamethyldisilazanide,
10 sodium hexamethyldisilazanide, potassium hexamethyldisilazanide and the like; alkyl
lithiums such as n-buty! lithium, sec-butyl lithium, teri-buty! lithium, methy]1 lithium
and the like; and Grignard reagents such as methyl magnesium bromide and the like.
The inert solvent includes, for example, alcohols such as methanol, ethanol, isopropyl
alcohol, ethylene glycol and the like; ethers such as diethyl ether, tetrahydrofuran, 1,4-
15 dioxane, 1,2-dimethoxyethane and the like; hydrocarbons such as benzene, toluene and
the like; amides such as N,N-dimethylformamide, N-methylpyrrolidone, N,N-
dimethylacetamide and the like; acetonitrile; dimethyl sulfoxide; pyridine; chloroform;

dichloromethane; water; and mixtures of solvents selected from these inert solvents.

20
The compound of the present invention is useful as a therapeutic or
prophylactic agent for diseases in which CRF is considered to be involved. For this
purpose, the compound of the present invention can be formulated into tablets, pills,
capsules, granules, powders, solutions, emulsions, suspensions, injections and the like
25 by a conventional preparation technique by adding conventional fillers, binders,
disintegrators, pH-adjusting agents, solvents, etc.
The compound of the present invention can be administered to an adult patient

in a dose of 0.1 to 500 mg per day in one portion or several portions orally or



nder njtrogen atnosphere, to a solution of 1-[7-(4-Dbrono-2, 6-
ﬂﬁnnt phenyl)-2,5-di net hyl - 7Hpyrrolo [2, 3-d]pyrimdin-4-yl]piperidin-4-
yl }met hanol (606 ng) in CH2CI2 (20 mM ) was added arachi donic acid (500 ng),
4- di et hyl am nopyridine (33 ng) and N, N -di cycl ohexyl carbodiim de (565 -
‘ng). The 25 m xture was stirred at roomtenperature for 2 hours and
concentrated under reduced pressdP®. The residue was purified by a silica
-gel colum chromat ography (silica gel: Wako Gel (C200), eluent: hexane /
et hyl acqarenterally. 7The josesagi @rqpfeIth@rpescd@rrﬁe‘emwéidgmndm omptheddndpf . 113
Table 3 |ists the conpound obtained in Exanpl e, 7 and conpounds obtai ned by
t he si nid difease ardthgragedodyweightandsymptom gfppatient. 5 Synt hesi s of
(S)-2-tert-but oxycarbonyl am no-3-(1H i ndol -3-yl)-propionic acid 1-[7-(4-
br ono- 2, 6- di met hyl - phenyl ) -2, 5-di met hyl - 7H-pyrrol o[ 2, 3-d] pyrim din-4-yl]-p

i din-_4- t -014
?25'52@%%%%@%%%%@3&8& c acid 1-[7-(4 Q o |
per i di n- 10 4-GReEEIRp! it i souTREbroxplandy whBrdkencs o By g LG P
hi5 / 1 \ N 1) A | ut.i f N{t.ert:b b | )-L-t t oph 510
T and SFabples S0 K5h ERRE A ped W hblel Y 200 o0 1 e (16 ) was
stirred ]?a}%rl{pgoir]tenperature overnight. The solvent is evaporated and the

resi due Yi ssol ved in tol uene (5 m). 20 Sequentially

s b o s
, 8-di ] i Siperi - i
i a OE[Q’:’QQ?%??M??EIP% chig-gfr ﬁl?&hﬁol‘g?&@cﬁ@ﬁﬁé \@ﬂﬂp&ﬁuqn@ﬂg at room

nper at'dre for ation t he solvent the residue was
extrpggted with ethylacetate and dil ute NaHCO3 sol uti on.
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15 (1) A mixture of 7-(4-bromo-2,6-dimethylphenyl)-4-chloro-2,5-dimethyl-7H-

pyrrolo[2,3-d]pyrimidine (6.0 g), 4-(2-hydroxyethyl)piperidine (3.2 g), N,N-
diisopropylethylamine (3.2 g} in ethanol (15 mL) was heated at reflux for 5.5 hours.
The reaction mixture was cooled to room temperature, poured into a saturated aqﬁeous
sodium hydrogencarbonate, and then extracted with ethyl acetate three times. The

20 organic layer was washed with brine, dried over anhydrous sodium sulfate and filtered.
The filtrate was concentrated under reduced pressure and purified by a silica gel column
chromatography (silica gel: Wako Gel (C200), eluent: hexane / ethyl acetate =2 : 1) to
obtain 2-{1-[7-(4-bromo-2,6-dimethyl-phenyl}-2,5-dimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidin-4-yl}-ethanol as a white solid (6.41 g).

25 (2) To a suspension of 2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-
7H-pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-yl}-ethanol 7(6.41 g) in ethanol (51 mL)
was added 4 M HCl in ethyl acetate (4.2 mL) under ice-cooling. After removing the

solvent, ethyl acetate (26 mL) was added to the residue. The mixture was stirred



‘ter e usual work-up the residue of the extract was purified over silica
46 (@ent: 25 CH2Cl ?2JMeOH = 95:5) to give the title product 3-014 (578
ng). 114 NBr .. OW N -~ (HZ --CN,N CC~-NH ~ NHO S (2) To a solution of
3-014 (1.16 g) in CH2C12 (200 m.) a 6Msolution of HCL in isopropanol (2.7
m.) was added and stirred at roomtenperature for 2 days. After
evaporation, the residue is purifil®ed by reversed-phase chromatography (BDS
RP18, 8 o mparticle size, 200 g, ID5 cmcolumm, eluent: (0.5%

NH4AC/ CHp@Right to affiprd 3 white toysiks The 867513 wag collected bylfilsratipn te\giverthpar t i al
evaporati on of the aqueous fractions a fine precipitate of pure conpound

i s forneldlegmmpawdiedsged, yielding the tiltle compound 3- 016 (139 ng).
The aqueous filtrate was extracted with C11202 and the organic extract was
washed vitth 1782 Cammoni a. After the usual work-up of the organic extract
sone nore product 3-016 was recuperated (304 ng). 15 Exanple 9 Synthesis
of phosphoric acid 1-[7-(4-brono-2, 6-di net hyl - phenyl)-2,5-d nethyl -7H

pyrrolo[ 2, 3-d] imdin-4-yl]-piperidin-4-y] nmethyl ester diethyl ester
(3-01%7) 20 N éf%i? glfm‘i ?ﬂté?\é#‘kf '@‘e @mm@ﬂiﬁ’%ﬂ% EXNEPIH #Q% °251P8HB€%

ni t rogen at.nospher e 0 a so] utian. of -[7-(4-brono- 2, 6-

di met hy|?hi@ﬂ?}f§¥ §1°§iraﬁmrﬂ%iuwﬁﬁ’%mﬁié 3-d] pyri mi di n- 4-yl ] pi peri di n- 4-
yl }met hanol (0.50 g) and 4-di et hyl am nopyridine (0.55 g) in CH2Cl2 (50 ni)
at 0 C diethyl chlorophosphate (0.38 g) was added dropw se and the

reacti O@dia%ﬁéﬁ""{y heated 115 up to roomtenperature. The reaction m xture
i's poure I Ce-water and extracted with

O Synthesis of optically active 1-[7-(2-bromo-4-trifluoromethylphenyl)-2,5,6-

10 trimethyl-7H-pyrrolo[2,3-d]pyrimidine-4-yl]piperidine-3-carbonitrile (compound 1-134,
1-135, 1-136 and 1-137) ' '

Br. Br.
~ N@*CF;; NG “ N‘@‘Clﬁ
_ O
C—\ N N—\ N
; % %

A mixture of 7-(2-bromo-4-trifluoromethylphenyl)-4-chloro-2,5,6-trimethyl-
7H-pyrrolo[2,3-d]pyrimidine (400 mg), piperidine-3-carbonitrile (290 mg), N,N-
\ diisopropylethylamine (309 mg) in ethano! (2 mL) was heated at reflux for 6 days. The
20 reaction mixture was cooled to room temperature, and concentrated under reduced
pressure. The residue was purified by a silica gel column chromatography (silica gel:
Wako Gel (C200), eluent: hexane / ethyl acetate = 5 : 1) to obtain two diastereoisomers
(low polar diastereoisomer: 62 mg and high polar diastereoisomer: 36 mg) of 1-[7-(2-
bromo-4-trifluoromethylphenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidine-4-
25  yl]piperidine-3-carbonitrile. |
Low polar diastereoisomer:
Rf value 0.64 (developing solvent: hexane / ethyl acetate = 1:1, TLC plate
Silica gel 60 F 254 (Merck))



H2C12.. . After the usual work-up the residue is purified over silica gel on
Ia@filter (eluent: CH2Cl12 / MeOH = 98 : 2) yielding product 3-017

- (0.31 g). 5 Exanple 10 Synt hesis of phosphoric acid

nmono- { 1- [ 7- (4- br ono- 2, 6- di net hyl - phenyl) - 2, 5- di et hyl -

7H-pyrrol o[ 2, 3- d]pyrlmdln 4-yl]-piperidin-4-ylnethyl} ester (3- 018) 10 P
N N& PhO NNHONN PhOGOO- NI O O- N[ {1-[7- (4-brono- 2,

6-d hyl ph 5- di hyl - 7TH | o 2, din-4 15

o1 1ot per .ydf’ne%mt 9<'p mt@y@héw%@ﬁh%b 1es§r£8‘7 (3 33 20863 B shas
produced_in I n di ssolved in 50 % NaOH (1
m.) and %}F«%@ries)(%él ﬁ%ﬁ Sﬁéd“s% 16 (b8, B alr) %aé-é o3 B 3:81-95(3 Hym, |

ol i 11 ch9ath H AcLm it Fe) POt A S a0 B Tros v th por tfons
wor k. 3p he 1 RTERRO T iR PY Ry 6r o1 1 ca ool on a gl ass 111 ter (el uent:
o). 16 Tanl kel R Bt oli el Bt i T
l:ﬂ?s?;l I ﬁ&% gél%@%’ W%Qf»m CC)Clr-rll3 EIX-B 2I63R|7—|3R$ ar (solvent for - e
'H NMR (300MHz) 3 1.65-1.83 (1H, m), 1.82-2.16 (6H, m), 2.40 (3H, s), 2.51
(3H, s), 3.04-3.17 (1H, m), 3.28-3.63 (3H, m), 3.85-3.98 (1H, m), 7.47 (1H, 4, J=8.6
~ Hz), 7.74 (1H, d, J=8.6 Hz), 8.02 (1H, s)
10 The low polar diasterecisomer was optically resolved by high performance
liquid chromatography to give each enantiomer.
Compound 1-134:
'H NMR (300 MHz) 5 1.68-1.83 (1 H, m), 1.555-2.07 (3 H, m), 2.08 (3 H, s),
2.40 (3H, s), 2.51 (3 H, s), 3.04-3.16 (1 H, m), 3.26-3.62 (3 H, m), 3.81-3.95 (1 H, m),
15 743(1H,d,J=82Hz),7.74(1H,d,J =82 Hz), 8.02 (‘1 H, s)
HPLC retention time: 20.0 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 2.0 cm 1.D. x 25 cm, mobile phase: hexane — IPA = 4:1, flow
rate: 5.0 mL / min.)
Compound 1-135:
20 'H NMR (300 MHz) 4 1.68-1.83 (1 H, m), 1.85-2.07 (3H,m), 2.08 (3 H,s),
2.40 (34, s), 2.51 (3 H, 5), 3.04-3.16 (1 H, m), 3.26-3.62 (3 H, m), 3.81-3.95 (1 H, m),
743 (1H,d,J=82Hz),7.74(1H,d,J=82Hz), 8.02 (1 H, 5)
HPLC retention time: 23.0 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 2.0 cm I.D. x 25 cm, mobile phase: hexane — IPA = 4.1, flow
25 rate: 5.0 mL/ min.)
The high polar diastereoisomer was also optically resolved by high
performance liquid chromatography to give each enantiomer.

Compound 1-136:



&142- 44 Ho (hexane) O H3 JHH3 31-002 1 ~N- CH3 CH3 H 124-126 (hexane)

1-

1 CH3 CH3 CH3 CF3 anorphous H3 1-004 1 "_ CH3 CH3 CH3 d Ha Ho H3

(EtOAC/EtOH) _ H3 1-005 1 " CH3 CH3 H anorphous HO H3CH24 1-006 1 N_ CH3
CH3 CH3 ~ er 144-146 HO (hexane) H3C H3C 1-007 1 " CH3 CH3 H 121-122 HO
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15

25

CH3 CH3 CH3 134- 136*2 HOXH3 (EtOAc/EtOH) 1-010 1 CH3 CH3 H --rr

= (B Qe Lo
H NMR (300MHz) b 1.65-1.83 (1H, m), 1.82-2.16 (6H, m), 2.40 (3H, s), 251

(3H, s), 3.04-3.17 (1H, m), 3.28-3.63 (3H, m), 3.85-3.98 (1H, m), 7.47 (1H, 4, I = 8.6
Hz), 7.74 (1H, d, J = 8.6 Hz), 8.02 (1H, s)

HPLC retention time: 21.4 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 2.0 cm L.D. x 25 cm, mobile phase: hexane — IPA = 4:1, flow
rate: 5.0 mL / min.)

Compound 1-137:

AIH NMR (300MHz) & 1.65-1.83 (1H, m), 1.82-2.16 (6H, m), 2.40 (3H, s), 2.51
(3H, s), 3.04-3.17 (1H, m), 3.28-3.63 (3H, m), 3.85-3.98 (1H, m), 7.47 (1H, d, ] = 8.6
Hz), 7.74 (1H, d, J = 8.6 Hz), 8.02 (1H, s)

HPLC retention time: 32.8 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 2.0 cm I.D. x 25 cm, mobile phase: hexane — IPA = 4:1, flow

rate: 5.0 mL / min.).
Table 1 lists the compounds obtained in Example 2.

Example 3
Synthesis of {1-[7-(4-bromo-2,6-dimethylphenyl)-2,5-dimethyl-7H-
pyrrolo[2,3-d]pyrimidin-4-yl]piperidin-4-yl} methanol hydrochloride (1-054)

Oi
Br

(1) To a solution of 4-bromo-2,6-dimethylaniline (100.0 g) in tetrahydrofuran
(400 mL) was added triethylamine (60.7 g) and 2-bromopropionyl bromide (129.5 g)
under ice-cooling. The mixture was stirred at room temperature for 1 hour and cooled

in an ice-cooling bath. To the reaction mixture was added a sodium hydrogencarbonate



rp s OHH 117 H1-013 1 PIN CH3 CH3 H r anorphous" OH Haccc~~~ _

14 1 $IDN- CH3 CH3 H amor phous” OH ar 1-015 1 CH3 CH3 CH3 CF3 anor phous
OH Br H3 1-016 1 PH CH3 CH3 CH3 anorphous OH H3 H3 1-017 1 H CH3 CH3 CH3
r 144-1462.4 ~ OH H3 (tAc/EtCH) ¢ 1-018 1 P CH3 CH3 CH3 131-133*r4
(EtOQAc/EtOH) ON H3 /~. H3 1-019184C H CH3 CH3 H anorphous OH H3 H3

&1-0 1 C- CH3 CH3 CH3 3 anorphous OH CH3 H3 1-012 1 PN- CH3 CH3 H H3
0

aqueous solution and the mixture was stirred at room temperature for 30 minutes. The
precipitate was collected by filtration, washed with water and diethyl ether, and dried to
give 2-bromo-N-(4-bromo-2, 6-dimethylphenyl)propionamide (151.2 g).

m.p. 187-189°C

5
0
g} A5
C
Bri N NH,
10 (2) To a suspension of NaH (17.2 g) in tetrahydrofuran (500 mL) was added a

solution of malononitrile (28.4 g) in tetrahydrofuran (100 mL) under ice-cooling and the
mixture was stirred at room temperature for 1 hour. 2-Bromo-N-(4-bromo-2,6-
dimethylphenyl)propionamide (120 g) was added and the mixture was heated at reflux
for 1 hour. With ice —cooling, an ammonium chloride aqueous solution was added and

15 extracted with ethyl acetate. The organic layer was washed with brine, dried over
anhydrous sodium sulfate and filtered. The filtrate was concentrated under reduced
pressure to give a solid. The solid was washed with a mixture of diisopropylether and
ethyl acetate and filtered, dried to give 2-amino-1-(4-bromo-2,6-dimethylphenyl)-4-

K ; mcthyl-S—dxo-4,5-dihydro-lH-pyrrolc—3—carbonitri]e (110.1 g).
20 m.p. 175-177°C

O
N Br
N Br ——— —
HO—4 N
NC NH. N __<

(3) To a suspension of 2-amino-1-(4-bromo-2,6-dimethylphenyl)-4-methyl-5-

25

oxo-4,5-dihydro-1H-pyrrole-3-carbonitrile (100 g) in acetic acid (100 mL) was added

acetic anhydride (38.3 g) and the mixture was heated at reflux for 8 hours. After



"4 OH(EtOAc) CH3 1-022 1 PN CH3 CH3 CH3 HH3 anorphous -3 OH H3
023 1 "_ CH3 CH3 H H3 H3 anmorphous OH CH3 1-024 1 PIN CH3 CH3 CH3
amor phous OH B 1-025 1 PH CH3 CH3 H - rb-CF3 anorphous H3 1-026 1 $H
CH3 CH2CH3 CH2CH3 H3 anorphous OH H3 H3 1-027 1 PN~ CH3 CH3 CH3 CH3
anor phous3 OH F13 -(CH2)4- H3 1-028y4 CH CH3 anorphous OH CH 118 H3 1-029
1"- CH3 -CH=CH CH=CH H3 anorphous OH H3 H3CH 1-030 1 PJN- CH3 CH3 CH3

anor phougod¥ng#6oom temperature, the solvent was concentrated under reduced pressure, and

- 020 ~H CH3 CH3 H 152-154024 (EtOAc/EtOH) OH 3 P 1-021 1 H CH3 CH3 H .
’-1

water was added and extracted with ethyl acetate. The organic layer was washed with
brine, dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated
under reduced pressure and the residue was crystallized from a mixture of ethyl acetate
5 and diisopropylether to give 7-(4-bromo-2,6-dimethylphenyl)-4-hydroxy-2,5-dimethyl-
5,7-dihydropyrrolo[2,3-d]pyrimidin-6-one (56.6 g).
m.p. 271-273°C

o
N Br N Br
10 ={ —_— ==
HO—{ N : c—{ N
=

(4) To a suspension of 7-(4-bromo-2,6-dimethylphenyl)-4-hydroxy-2,5-
dimethyl-5,7-dihydropyrrolo]2,3-d]pyrimidin-6-one (10.0 g) in phosphoryl chloride
15 (25.7 mL) was added N,N-dimethylaniline (2.6 mL) and the mixture was heated at 120
°C for 6 hours. After cooling to room temperature the mixture was poured into ice-cold
water and extracted with ethyl acetate. The organic layer was washed with a sodium
hydrogencarbonate aqueous solution and brine, dried over anhydrous sodium sulfate
(. and filtered. The filtrate was concentrated under reduced pressure to give a solid. The
20 solid was washed with diisopropylether to afford 7-(4-bromo-2,6-dimethylphenyl)-4-
chloro-2,5-dimethyl-5,7-dihydropyrrolo[2,3-d]pyrimidin-6-one (8.0 g)
m.p. 148-150°C

O (8]
N Br N Br
25 — . —
ci— p N EtO,C- N—\ y N
N—< N_Q

(5) A suspension of 7-(4-bromo-2,6-dimethylphenyl)-4-chloro-2,5-dimethyl- -



CH 1-031 1 O'- CH3 CH3 H amorphous OH H3CH 1-032 1 _N- CH3 CH3 H 159-1612

Et EtOH) OH C 1-033 1 ON- CH3 CH3 CH3 163-164*2 (EtOAc/EtCH) o OH

~/['"'"\'~ C1-034 1 ( N CH3 CH3 H 160-1622 C}-~ (EI!) OH CH3 1-035 1 O\
CH3 CH3 H 157-1592 (EtOAc/EtOH) OH H3 gH3 1-036 1 CH3 CH3 CH3 H,
anor phous HO Ha H 1-037 1"- CH3 CH3 H anmorphous Ha3 7 /'~ Sr 1-038 1 ( N
CH3 CH3 CH3 F3 159-161 HO (IpE) 1-fi 1 r" CH3 CH3 CH3 anorphous HO dz H3
1-040 1"- CH3 CH3 H anorphous

5,7-dihydropyrrolo{2,3-d}pyrimidin-6-one (7.5 g), ethyl isonipecotate (4.7 g), N, N—

diisopropylethylamine (3.8 g) in ethanol (35 mL) was heated at reflux for 12 hours. The
reaction mixture was stirred at room temperature to afford a solid. The solid was
collected by filtration and washed with cold ethanol to give 1-[7-(4-bromo-2,6-
5 dimethylphenyl)-2,5-dimethyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidin-4-
yl}piperidine-4-carboxylic acid ethyl ester (7.7 g).
m.p. 159-161°C

o)
N Br Z N Br
10 — — s
co~{ Ny Ve
\N—< HO }\I—-<

(6) To a solution of lithium borohydride (2.61 g) in tetrahydrofuran (60 mL)
was added a solution of 1-[7-(4-bromo-2,6-dimethylphenyl)-2,5-dimethyl-6-0x0-6,7-
15 dihydro-SH-pyrrolo[2,3-d]pyrimidin-4-yl]piperidine-4-carboxylic acid ethyl ester (6.0
g) in a mixture of tetrahydrofuran (60 mL) and methanol (3 mL) dropwise over 10
minutes under ice-cooling. The reaction mixture was warmed up to room temperature

and stirred for 3 hours. After cooling with an ice-bath, 6 M HClI aqueous solution (30

-

mL) was added and stirred at room temperature for 1 hour. The solution was made to
20  alkaline (pH = 9) with 6 M NaOH aqueous solution, and extracted with ethyl acetate.

The organic layer was washed with brine, dried over anhydrous sodium sulfate and

filtered. The filtrate was concentrated under reduced pressure and the residue was

purified by a silica gel column chromatography (silica gel: Wako Gel (C200), eluent:

hexane/ethyl acetate = 1 : 1) to give {1-[7-(4-bromo-2,6-dimethylphenyl)-2,5-dimethyl-
25 7H-pyrrolo[2,3-d]pyrimidin-4-yl]piperidin-4-yl} methanol (4.6 g).

(7) To a suspension of {1-[7-(4-bromo-2,6-dimethylphenyl)-2,5-dimethyl-7H-
pyrrolo[2,3-d]pyrimidin-4-yl]piperidin-4-yl} methanol (0.71 g) in water (7 mL) was

added concentrated HCI aqueous solution (0.15 mL) under ice-cooling. The mixture



Ha 1-041 1 /-P- CH3 CH2CH3 CH2CH3H3 anor phous HO Ha H3 1-042 1 CH3

2) H3 134-136.5 HO CH3 -CH=CH CH=CH 1-043 1-043 1 "- CH3 -L/ H3
anor phous HOCH3 HaCH r_Q 1-044 1 " CH3 CH3 CH3 - r anorphous HO H CH
119 H3CH 1-045 1 CH3 CH3 H anorphous HO H3C 1-046 1 CH3 CH3 H 172-174"2
(EtOAc/EtOH) 1-047 1 ~" CH3 CH3 CH3 ¢ (E150-152 *2 tOA HO (EtQA c/E
/EtOH) C 1-048 1"- CH3 CH3 H 177-{y/p02 (EtOAc/EtOH) F40 r- cf H3 1-049 1
~"- CH3 CH3 H 156-158'2 HO (Et QAc/ Et OH) .

was stirred at room temperature for 5 minutes, cocled with an ice-bath again, and stirred

for 15 minutes in an ice-cooling bath. The precipitate was collected by filtration,

washed with water and dried to give the title compound (0.73 g).

5 Example4

Synthesis of {1-[1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-pyrrolo[2,3-
b]pyridin-4-yl]piperidin-4-yl}methanol hydrochloride (2-019)

Q ‘
0 )
10 N Cl
N a _
HzN N
NC NH,.- 2 N/

(1) To a solution of 2-amino-1-(4-chloro-2,6-dimethylphenyl)-4-methyl-5-0xo0-

15  4,5-dihydro-1H-pyrrole-3-carbonitrile (44.1 g), which was obtained in the same method
as example 3, in tetrahydrofuran (220 mL) was added isopropenyl methyl ether (46.2 g)
and p-toluenesulfonic acid (608 mg). The mixture was heated at reflux for 1 hour.
After removing the solvent under reduced pressure, the residue was dissolved in
tetrahydrofuran (500 mL) and cooled in an ice-NaCl bath. Lithium diisopropylamide in

20  tetrahydrofuran solution (generated from 2.64M n-butyl lithium in hexane (127 mL),
diisopropylamine (40.5 g) and tetrahydrofuran (300 mL)) was added dropwise over 30
minutes, and stirred at room temperature for 1 hour. To the reaction mixture a saturated
NH,4Cl aqueous solution was added and separated. The aqueous layer was extracted
with CHCls. The organic layer was washed with water, dried over anhydrous sodium

25 sulfate and filtered. The filtrate was concentrated under reduced pressure and the
residue was purified by a silica gel column chromatography (silica gel: Wako Gel
(C200), eluent: hexane/ethyl acetate = 1 : 1) to give 4-amino-1-(4-chloro-2,6-

dimethylphenyl)-3,6-dimethyl-1,3-dihydropyrrolo[2,3-b]pyridin-2-one (35.8 g) as an



1-050 1 HO r-~D- CH3 CH3 CH3 3 170-172 W (hexane) /~ 1-051 1 i-( N
BH3 178-180 HO H3 B ~/ (hexane) CH3 1-052 1 r-( N CH3 CH3 CH3

157-159 HO 3 (I PE/ hexane) Br 1-053 1 r-( N CH3 CH3 CH3 167-169.2 HO
~~J/ (EtOAc) 3 1-054 1 -CN- CH3 CH3 H H3 173-175.2 HO (EtOH) H3 H3
1-055 1 CAN- CH3 -(CH2)4- H3 177-179 HO "--' H3 (I E). 1-056 1 H3 "- CH3

- CH=CH- CH=CH H3 anor phous HO H3 3gd43CH 1-057 1 r-CN- CH3 CH3 CH3 anor phous
HO H3CH 1-058 1 ' CN- CH3 CH3 H HCHZ 166-1682 HO ( Et OAc)
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amorphous.

MS (ES, Pos.): 316 (M + 1)", 318 (M + 3)*, 338 (M + Na)", 340 (M + Na + 2)*

o}
N*@*Cl “ N@—a
NN AN

(2) To a suspension of lithium borohydride (11.6 g) in tetrahydrofuran (50 mL)
was added a solution of 4-amino-1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1,3-
dihydropyrrolo[2,3-b]pyridin-2-one (33.7 g) in tetrahydrofuran (100 mL) was added.
The mixture was stirred at reflux for 1 hour. After cooling with ice-cooling bath, a 6M
HCl aqueous solution was added slowly. The solution was made to alkaline (pH = 9)
with 4 M NaOH aqueous solution, and extracted with ethyl acetate. The organic layer
was washed with brine, dried over anhydrous sodium sulfate and filtered. The filtrate
was concentrated under reduced pressure and the residue was purified by a silica gel
column chromatography (silica gek Wako Gel (C200), eluent: hexane/ethyl acetate = 3 :
1) to give 1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-
ylamine (17.9 g) as a solid.

m.p. 190-192°C

Z N cl 2 N—DCI
HN— N ' HO \ N

(3) With ice-cooling, to a suspension of 1-(4-chloro-2,6-dimethylphenyl)-3,6-
dimethyl-1H-pyrrolof2,3-b]pyridin-4-ylamine (17.9 g) in a mixure of 1,4-dioxane (45
mL) and water (45 mL) was added dropwise a mixture of concentrated H,SO, (17.8

mL) and water (90 mL) and then a solution of NaNO; (6.2 g) in water (62 mL). The



CH2C,B 1-059 1 ~--CN- CH3 CH3 CH3 155-157"-- Ho (EtOAc) 1-060 1 r--CN
H 176-1782 HO (Et OAc) 120 ¢ 1-061 1 ~i--G+ CH3 CH3 CH3 164-166'2
c (EtOAc) /-~ c 1-062 1 FIO-"N CH3 CH3 H 170-1722 (EtOAc) c 1-063 1
(--CN- CH3 CH3 CH3 | H3 anorphous*2 HOH 3 1-064 1 r{ N CH3 CH3 H HO,,
~~JJ >JHH3 164-1662 3 (EtOAc) /-~ H3 .1-065 1 N CH3 CH3 CH3 14 3 188-1902
HOr { IﬁJ (EtOAc) H2 1-066 1 ,--CN10o@H3 CH3 H H3 184-1862 )--OC (EtOAc)
CH3 /'\ H3 1-067 1 r-{ N CH3 CH3 CH3 179-181*2 HO \J (Et OAc)
mixture was stirred at room temperature for 20 minutes, and heated at 100 °C for 1.5
hours. After cooling in an jce-cooling bath, the reaction mixture was poured into a cold
saturated NaHCO; aqueous solution and extracted with CHCl3. The organic layer was
dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated under
5 reduced pressure to give a solid. The solid was washed with a mixture of ethyl acetate
and diisopropylether (1 : 5) to give 1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-
pyrrolo[2,3-b]pyridin-4-ol (14.4 g).

m.p. 260°C (decomp.)

10 Z >N cl & N«@—m
HO— N EtCJaC—-CN W

(4) To a mixture of 1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-

15 pyrrolo [2,3-b]pyridin-4—ol (14.4 g) and triethylamine (9.7 g) in CHCl; (100 mL) was
added trifluoromethansulfonic anhydride (9.7 mL}) in an ice-cooling bath. After stirring
for 10 miniutes, water was added and extracted with CHCls. The organic layer was
washed with water and brine successively, dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated under reduced pressure to give crude

20 trifluoromethanesulfonic acid 1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-
pyrrolo[2,3-b]pyridin-4-y! ester (20.7 g).

A mixture of the crude trifluoromethanesulfonic acid 1-(4-chloro-2,6-
dimethylphenyl)-3,6-dimethy!-1H-pyrrolo[2,3-b]pyridin-4-y1 ester (20.5 g), ethyl
isonipecotate (74.4 g) and N,N-diisopropylethylamine (12.2 g) was heated at 150-170

25  °C for 1 hour. To the reaction mixture, water was added and extracted with ethyl acetate.
The organic layer was washed with water, and brine, dried over anhydrous sodium
sulfate and filtered. The filtrate was concentrated under reduced pressure-and the

residue was purified by a silica gel column chromatography (silica gel: Wako Gel



_~JN- CH3 CH3 H 3 197-199*2 HO (EtQAc/EtOH) H3 H3 1-070 1 _r-

CH3 3 155-157 2 (FA HO H3 (EtOAc) gH3 1-071 1 -,N CH3 CH3 H H3
167-169 2 Ho d~-H " (EtOAc/EtOH) H3 ~ 1-072 1 J--( /N CH3 CH3 CH3 F3
220-222 Ho Br (hexane) OH3 1-073 1 - CH3 CH3 CH3 212-214*2 HO JN (Et OAc)
CH3 H3 1-074 1 N_ CH3 CH3 H 187-18§2p HO CH3 (EtOQAc) H3CH 1-075 1 CN- CH3
CH3 CH3 r 180-182 2

(C200), eluent: hexane/ethyl acetate = 5 : 1) to give 1-[1-(4-chloro-2,6-

§~\N 1-068 1 ~( - CH3 CH3 H 178-1802 HO B ~/ (H3 (EtQAc) ' [/~ H3

dimethylphenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]piperidine-4-carboxylic
acid ethyl ester (16.6 g) as a pale yellow solid.
m.p. 140-142°C

10 (5) To a suspension of lithium borohydride (4.11 g) in tetrahydrofuran (50 mL)
was added a solution of 1-[1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-
pyrrolo[2,3-b}pyridin-4-yl]piperidine-4-carboxylic acid ethyl ester (16.6 g) in a mixture
of tertrahydrofuran (80 mL) and methanol (7.7 mL) in an ice-cooling bath. The mixture
was stirred at room temperature for 2 hours. After cooling with an ice-cooling bath,

15 water was added and the mixture was poured slowly into a 3M HCI aqueous solution.
The solution was made to alkaline (pH = 8) with 4 M NaOH aqueous solution to give a
solid. The solid was collected by filtration and washed with water and diethylether.
The solid was recrystallized from a mixture of ethanol and ethyl acetate to give {1-[1-

(- (4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]piperidin-4-

20  yl}methanol (9.1 g).

(6) In the same method as example 1-(2), the title compound (8.0 g) was
obtained from {1-[1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-pyrrolo[2;3-
b]pyridin-4-yl]piperidin-4-yl}methanol (9.1 g).

25 Example 5

Synthesis of carbonic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-

pyrrolo[2,3-d]pyrimidin-4-yl}-piperidin-4-ylmethyl ester ethyl ester (3-001)



H3CH, (hexane) H3CH 1-076 1 - (9N_ CH3 CH3 H 188-1902 HO ~--( (IPE)
&—1 1-077 1 -(~N- CH3 CH3 CH3 179-181'2 J ~--i (EtOAc/EtOH) HO 1-078
1 CH3 CH3 H 194-19602 HO (EtQAC/E tOH) Br 1-079 1 CH3 CH3 CH3 199- 20102
HOJ (EtOAC/EtOH) C C 1-080 1 r-( N_ CH3 CH3 Hr 193-195'2 Ho C
(Et OAc/EtOH) Br 1-081 1 -CN CH3 CH3 CH3 411' 164-166'2 HO CH3 (Et QAC/ Et OH)
QBr Br 1-082 1 ~N CHSCH3HFH’131177 179'2 C HO Br H3 (EtOAC/EtOH) Ha-

1-083 1 N- CH3 CH3 H317017202 HO-~ ~~ H3 a

{1-[7-(4-Bromo-2,6-dimethylphenyl)-2,5-dimethyl-7H-pyrrolo|2,3-

Z N

d]pyrimidin-4-yl}piperidin-4-yl}methanol (1.15 g) synthesized in the similar manner as
example 1 in tetrahydrofuran (25 mL) was stirred , then NaH (60% in paraffin, 0.10 g)
was added and the mixture was heated at reflux for 3 hours. After cooling to O °C, ethyl
10 chloroformate (0.28 g) in a small amount of tetrahydrofuran was added and the reaction
mixture was allowed to reach room temperature and evaporated. The residue was
purified over a silica gel on a glass filter (eluent: CHzCl; / CH3CN =95 : 5 then 90 : 10)
to give the title product (366 mg).
Table 3 lists the compound obtained in Example 5 and compounds obtained by

15 the similar procedure as in Example 5.
Example 6

= Synthesis of decanoic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-
20  pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester (3-009)

oGP G0l

Under nitrogen atmosphere, {1-[7-(4-bromo-2,6-dimethylphenyl)-2,5-

25

dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]piperidin-4-yl} methanol (1.15 g)

synthesized in the similar manner as example 1 in tetrahydrofuran (25 mL) was stirred,



- (EtOAc/EtOH) H3 1-084 1 HON CH3 CH3 H 162-164'2 (EtOAc) CH3 H3 1-085
f - CH3 CH3 CH3 168-170*2 Ho CH3 (EtOQAc) H 1-086 1 r-( _N_CH3 CH3
187-189'2 Ho (EtOAC/EtOH) Ha H3 ( 1-087 1 N CH3 CH3 CH3 H3 183-184

(hexane) HOH3 A~ H3 1-088 1 ~-( H CH3 CH3 H H H3 165-167 HO ~-J

‘(hexane) Br B -3~~/j~--' 1-089 1 ,--(jN CH3 CH3 CH3 _ 3 191-193 r "--

PA H3 1-090 1 ~~N- CH3 CH3 CH3 1891t01' 2. (THF/ Et OAc) CH3 H3

then NaH (60% in paraffin, 0.10 g) was added and the mixture was heated at reflux
overnight, giving mixture (I). Decanoic acid (0.45 g) in tetrahydrofuran (25 mL) was
stirred, then 1,1’-carbonyldiimidazole (0.42 g) was added and the mixture was stirred
overnight at room temperature, giving mixture (II). The mixture (IT) was added |
S dropwise to the mixture (I) at O - 5 °C and the resulting reaction mixture was allowed to

reach room temperature. The solvent was evaporated and the residue was purified over
a silica gel on a glass filter (eluent: CH>Cl; / CHaCN = 100 : 0, 95 : 5 then 90 : 10) to
give the title product (888 mg).

Table 3 lists the compound obtained in Example 6 and compounds

10 obtained by the similar procedure as in Example 6.

Example 7

Synthesis of eicosa-5,8,11,14-tetraenoic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-
15  dimethyl-7H-pyrrolo{2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester (3-020)

= N‘%}Br o N Br
HO \—CN =\ - /—CN &N

\ _< o N—Q
20

Under nitrogen atmosphere, to a solution of 1-{7-(4-bromo-2,6-
dimethylphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yljpiperidin-4-
yl}methanol (606 mg) in CH,Cl, (20 ml) was added arachidonic acid (500 mg), 4-
dimethylaminopyridine (33 mg) and N,N’-dicyclohexylcarbodiimide (565 mg). The

25  mixture was stirred at room temperature for 2 hours and concentrated under reduced
pressure. The residue was purified by a silica gel column chromatography (silica gel:
Wako Gel (C200), eluent: hexane / ethyl acetate = 7 : 1) to give the title compound (990

mg) as an oil.



1-091 1.~ ~N- CH3 CH3 H -0-Br 202-204"- (EtOAc/EtOH) HO CH3 1-092 1 --( H

CH2CH3 H3 anorphous HO H3 r 122 QQQ}}H-~~3 1-093 1 CH3
-(CH2)4- H3 177-179 HO H3 (I E) H3 1-094 1 CH3 -CH=CH CH=CH 3 anor phous
CH3 H3CH 1-095 1 N CH3 CH3 CH3 175-177 2 (hexane) HO H3CH ~/~\ 1-096 1
r( N CH3 CH3 H Hr- 174-176'2 HO ~1 (EtOAc) 1-097 1 r ( .N CH3 CH3 H
207-2092 ~! (EtOAc/EtOH) ¢ 1-098113N CH3 CH3 CH3 205-207 2 (Et CAc/ Et OH)
Ho c ¢ 1-099 1 CH3 CH3 H 195-1972 r v c (EtOAc/ EtOH)

Table 3 lists the compound obtained in Example 7 and compounds obtained by

the similar procedure as in Example 7.
Example 8

Synthesis of (S)-2-tert-butoxycarbonylamino-3-(1H-indol-3-yl)-propionic acid 1-[7-(4-
bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yi]-piperidin-
4-ylmethyl ester (3-014) and (S)-2-amino-3-(1H-indol-3-yl)-propionic acid 1-{7-(4-
brom0-2,6—dimethy]—phenyl)-2,5—dimethyl-7H-pyrro]o[2,3fd]pyrirnidin-4-yl]-pipéridin-
10  4-ylmethyl ester (3-016) '

(1) A solution of N-(tert-butoxycarbonyl)-L-tryptophan (510 mg) and 1,1’-
carbonyldiimidazole (330 mg) in acetonitr‘ile (10 mL) was stirred at room temperature
( ‘ overnight. The solvent is evaporated and the residue is redissolved in toluene (5 mL).
20  Sequentially {1-[7-(4-bromo-2,6-dimethylphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]piperidin-4-yl} methanol (554 mg) and 1,8-diazabicyc10[5;4.0]undcc-
7-ene (40 nL) were added and stirred at room temperature for 2 days. After evaporation
of the solvent the residue was extracted with ethylacetate and dilute NaHCOj; solution.
After the usual work-up the residue of the extract was purified over silica gel (eluent:

25 CHCl/MeOH = 95:5) to give the title product 3-014 (578 mg).



01 --CN- CH3 CH3 CH3 H3 1754772 HO (EtOAc) H 1-102 1 }-( N CH3 CH3

58-1602 Ho v (EtQAc/EtOH) CH3 B 1-103 1 CH3 CH3 CH3 r3 anorphous HO
B 1-104 1 CH3 CH3 CH3 , ampbrphous Ho ( NH3 /~ H3 1-105 1 ( N CH3 CH3 H
anor phous HO H3 H3CH2g 1-106 1 SN- CH3 CH3 CH3 anor phous H3CHZ ~N_ H3CH2
1107lcl—BCHSHr anor phous HOH3CH4 H3 1-108 1 HO, H O CH3 CH3 CH3 206- 208

-+(~JN- PE %
%@3: sl o s2ad

@Hs &100 1 r-( NCH3 CH3 H 192-1942 rJ ~-/ (EtOAc/EtOH) HO CH3 H3
1

(2) To a solution of 3-014 (1.16 g) in CH,Cl, (200 mL) a 6M solution of HCl in
isopropanol (2.7 mL) was added and stirred at room temperature for 2 days. After
evaporation, the residue is purified by reversed-phase chromatography (BDS RP18, 8

wm particle size, 200 g, ID 5 cm column, eluent: (0.5% NH4Ac/CH3CN: 9:1 (vv)) /

10 CH,CN 85/15 to 1/9 gradient). After partial evaporation of the aqueous fractions a fine
precipitate of pure compound is formed and recuperated, yielding the tiltle compound 3-
016 (139 mg). The aqueous filtrate was extracted with CH:Cl; and the organic extract
was washed with dilute ammonia. After the usual work-up of the organic extract some
more product 3-016 was recuperated (304 mg).

15
Example 9

Synthesis of phosphoric acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-
(. pyrrolo[2,3-d]pyrimidin-4-yl}-piperidin-4-ylmethyl ester diethyl ester (3-017)

20
“ N Br

Br
./ ~
\_ o ’_CN e
0-P-0 N—<

HO

1l

0

25 Under nitrogen atmosphere, to a solution of {1-[7-(4-bromo-2,6-
dimethylphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]piperidin-4-
yl}methanol (0.50 g) and 4-dimethylaminopyridine (0.55 g) in CH,Cl, (50 mL) at 0 °C

diethyl chlorophosphate (0.38 g) was added dropwise and the reaction is slowly -heated



3Q 1-109 1 HRnCN CH3 CH3 H 1116P1-163 C~~..!! H H3 3 CH3 CH3

rpNg@®s 1-110 1 CH ;3-CN_ Ho, 1-111 CH3 CH3 H 141-143 i 3 (IPE) ~ 7
12 1 J ~/N CH3 CH3 CH3 184- 186 2 ~ (EtOH) 1-113 1 "o ,N CH3 CH3 H -
81-182 Ho H3 (IPE) 1-114 1 Ho N- CH3 CH3 CH3 F3 anorphous HO H3 1-115
M3 CH, M3 167-169*2.4 N H3 (EtOAc) HO 3 1-116 1 CH3 CH3 H anor phous
4 CNHe H3 1-117 1 HO CH3 CH31GH3 (EtQAc) ~N (EtOAc) H3 RH3 1418 1
t

CH3 CH3 H anor phous' 204 3
up to room temperature. The reaction mixture is poured on ice-water and extracted with

CH;Cl,. After the usual work-up the residue is purified over silica gel on a glass filter

(eluent: CH>Cl; / MeOH = 98 : 2) yielding product 3-017 (0.31 g).

5 Example 10

Synthesis of phosphoric acid mono-{1-[7-(4-bromo-2, 6-dimethyl-phenyl)—2,5 -dimethyl-
7H-pyrro]o[2,3-d]pyrimidin—4-yl]-pipcridin-4-ylmethyl} ester (3-018)

Q
" a0l O 508 -

PhO— F’O

{1-{7-(4-bromo-2,6-dimethylphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

15  yl]piperidin-4-yl} methyl diphenoxyphosphate ester (1.8 g), which was produced in a
similar way as in example 9, was dissolved in 50 % NaOH (1 mL) and dioxane (50 mL)
and stirred at 60 °C for several hours until completion of the hydrolysis. The solution
was treated with water (25 mL), acidified with HC]1 until pH = 2 and extracted five

" times with portions CH>Cly, using NaCl to improve the phase separation. After the

20  usual work-up the residue is purified over silica gel on a glass filter (eluent: CH,Cl, /

MeOH = 9:1 to pure MeOH) yielding the title product 3-018 (0.38 g).



1-1 1"- CH3 CH3 CH3 - 214-216'2 (EtOAc) HO Hs Hs 1-120 1 ~" CH3 CH3

53- '2 HOH3 (EFIOH/EtCAC) OH H3 1-121 1 N_ CH3 CH3 CH3 214-215'2 ~/
CH3 (ElIOAc) OH H3 1-122 1 '~CN_ CH3 CH3 H 148-150'2 (EtO4EtOAc) CH3 H3
1-123 1 CH3 CH3 CH3 d 170-172*2 (EtOAc) NC H3 H3 H3 CH3 H 1-93'2 - C
1-124 1 gNM OH/ Et OAC) 124 //H3 1-125 1 ( _N CH3 CH3 CH3 H3 anorphous NC
H3 Hy 1-126 1 Q\ CH3 CH3 H H3 anor phbus NC CH3

Table 1*
HS
R~
X—(CHRY+~(CR'R3, N—Ar
RS N
Hé
X CHRY(CR 'R - melting point (°C)
Com. Ex. “;,E" R® R’ R® -Ar {solvent for
No. No. : crystallization)
Ha
1001 1 C\SN— CH; CH; CH, 142-144
O Ho - ” (hexane)
Ha .
1-002 1 N—  CHs CH; H 124-126
o " (hexane)
Br,
1-003 1 gN— CH; CH; CH; ‘.Q,CF3 amorphous
HO Br
- . Hy
1-004 1 (3" CH, CH; CH; 146-148"
Ho - (EtOAC/EtOH)
— Hy
1-005 1 g‘ CH; CH; H —32}—31 amorphous
HO Hs
1-006 1 9““ CH CH CH e 144-146
3 3 3 ‘
Ho M (hexane)
H,yCi
1007 1 (3”‘ CH,  CH H : 1214122
Ho M (hexane)
B
1-008 1 g“— CH, CH, H _b_e 141-1437
o . (EtOAc/EtOH)
— H,
1009 1 " o, CH, CH _b_e, 134136
(EtOAC/EtOH)
HO CHs
_ Hs
1010 1 ol CH H 1571597
- (EtOAC/EtOH)
HO ]
H.
1011 1 5:}:- CH, CH,  CHs _b_% amorphous
OH CHs
H:
1012 1 QN— CH,  CH H =, amorphous
CH Ha




T

CH3 anor phous

2 QN

CH3 CH3 H anorphous NC H3 1-128 2 CH3 CHa H anorphous NC~-/
CH3 CH3 CH3 F3 anorphous NC H3 1-130 1 (N CH3 CH3 CH3
anorphous NC H3 Ha 1-131 1 QV+ CH3 CH3 H anorphous NC CH3 1-132 1 CN
CH3 CH3 CH3 H3CS H3 anorphous'' NC VCH3 /'~ 1-133 1 (- _N- CH3 CH3 H H3C FI

NC~-/ CH3 1-134 2 CN- CH3 CH3 CH3 CF3 anorphous 4 NC 1-135

CH3 CH3 CH3 F3 anorphous *4 NA1%-~ 1-136 2 Q +- CH3 CH3 CH3 ~ CF3

anor pH
CH3 CH

ous''

1-014

1-015

1-016

1-017

1-018

1-019

1-020

1-021

1-022

1-023

1-024

1-025

1-026

1-027

1-028

&

1-137 ON- CH3 CH3 CH3 CF3 anor s 4 NC -~ 1-;].381( , N
H3-(3&andr phous \_YYTF3 CH¥55 CH, H . amorphous™

1

CH

H
5: M CH, CH, H 3 amorphous™
OH
B,
QN— CH, CH, CH, _Q,cps amorphous
OH &
Ha
pn— CH, CH, CH, }t)ﬂ amorphous
OH Ha
' HS Ll
QN—- CH, CH, CH, 144146
" i (EtAc/EtOH)
Ha -
QN* CH; CH, CH, _33_6, 131133
- - (EtOAC/E1OH)
Ha
Qn-— CH, CH; H ‘3}_@ amorphous
OH Ha
'.ia -y
5:~~ CH, CH; H _3?__5, 152-154°%
- . (EtOAC/EtOH)
l-!a Ll L)
5:}«— CH; CH; H b_& 145-147"
" o (EtOAc)
N— ”Si ; -3
CH; CH; CH, H: amorphous
OH He
N Ha
Q CH; CH, H %_{g"a amorphous
OH CHy
p”_ CH, CH, CH, .523_33 amotrphous
OH
_ B 4
SDN CH;3 CH, H ‘b‘“’ amorphous
OH
Hy
QN_ CH, CH2CH3 CHzCHs Hy amorphous
OH Ha
H
5}4* CH, CH, CH, = £ amorphous™
OH ' Ha
‘(CHZ)“ Hs
QN— CH, g:; H, amorphous

o

o
Q.
e
ko




=139 CH3 -(CH2)4- b_cH3 173 N NC CH3 ANk 125 ~\ Ha 1-140 1 ( ,N CH3
b—i: CH H. anorphous NC-/ H3 H3CH 1-141 1 ~N- CH3 CH3 CH3 Hf

anor phous NC H3CH H3CH 1-142 1 N CH3 CH3 H anorphous NC H3CH 1-143 1 "-
CH3 CH3 CH3 3D cars anorphous (CN 1-144 1 Pi"- CH3 CH3 CH3 anorphous H3 Q
((C_CH3 PCH3 CH3 H 147-149 1-145 1 (hexane) CH3 H3C 1-146 1 N CH3 CH3

CH3 armprphous CN H3CH H 1-147 1 P N1 CH3 Hamorphous CN H H 1-148 1
~ ~ CHB CH3 CH3 195- 2 Hs
- 1-029 1 — CH;  -CH=CH-CH=CH- w, amorphous
OH Hg
HaCH
1030 1 QN— CH, CH, CH amorphous
OH HaGH:
HaCH
1-031 1 QN— CH; CH, H %}_@ amorphous
OH HaCH
1032 1 5__}:— CH, CHs H 159-161°2
(EtOAC/EtOH)
OH
c
1033 1 S:N— CH, CH; CH; %3_& 163-164"
: - . (EtOAC/EIOH)
. : C
1034 1 QN-— CH, CH, H ‘g}ﬁ 160-162"
- . (EtOAC/EtOH)
. ' Hs
1-035 1 QN— CH, CH, H Ap_q 157-159™
- =/ (EtOAC/EIOH)
Hs
1036 1 /_QN* CH; CH; CH, _3}_% amorphous
Ho Ha
Ha
1-037 1 /_QN— CH, CH, H ‘p_wa amorphous
HO 3
B,
1038 1 /_Q"" CH, CH, CHs p_eﬁ 159-161
o (IPE)
L 3
( 1-039 1 r-QN“ CH; CH; CH; amorphous
HS
H
1040 1 ’_QN— CH, CH, H @’ amorphous
HO Ha
Hy
1-041 1 /_QN_ CH; CH,CH, CH;CH, Hy amorphous
HO Ha
N— ' *3
1-042 1 CH, -(CHa)s b, 134136
HO cha
-CH=CH-CH=CH- Hy
1043 1 ,_Q”_ CH, y, Amorphous
HO cha
H4CH
1-044 1 ,_QNM -CHa CH, CH, ‘33_% amorphous
HO HaCH




— CH3 tOAc) 1-149 1 CH3 CH3 H f anorphous 02 NC Ha H3 ( 1-150 1 NG ["N
164-166"2 H3 (EtOAc) H3 12 168-170 1-151 1 NGC-CN- CH3 CH3 H
~~ (EtQAc) H3 H3 1-152 1 CN- CH3 CH3 CH3 3 145-147 2 NC (Et QAc/I PE) 3
B3D-CF3 1-153 1 r'C N CH3 CH3 CH3 182-184 NC (hexane) H3 "2 1-154 1 Nc
r-CN_ CH3 CH3 CH3 166-168 (IPE) H3 H3 1-155 1 r-( N d!, CH3 H 145-145
2 NCH (EtOAc) 126 H3CH 1-156 1 ~N- I8 CH3 CH3 164-1662 ( Et OAc/ | PE)

H3CH H3CH,
1045 1 ’_QN— CH, CH, H ?ﬂ amorphous
1-046 1 r_Q”" CH, CH, H . 172-1747

oo (EtOAC/EtOH)
- c
1-047 1 ,_Q”" CH, CH, CH; 150-152"
i . (EtOAC/EtOH)
Ci
1-048 1 ,_Q”“ CH, CH; H 177-179°*
i . (EtOAC/EIOH)
| "
1-049 1 ,_Q"‘ CH, CH, H %}_a 156-158™
oo & _ (EtOAC/EtOH)
| to
1050 1 N—  CHs CH, CH, _b_w 170-172
HO,—C : (hexane)
CHy
Ha
1051 1 v~  CH; CH; H 178-180
Hol—c "o (hexane)
CHs
1-052 1 w—  CH; CH, CH, 157-159
“°/_C %i)—% (IPE/hexane)
Br
1053 1 ~ -  CH CH; CH, 167-169
Ho (EtOAc)
<]
H.
1054 1 (W CH  CH H - 173-175°2
"o ” (EtOH)
3

Ha

(- 1-055 1 —  CH, -(CHy)s 177-179

N H

HOI—C > 3 (IPE)
3
Ho
1-056 1 - -CH=CH-CH=CH-
HQ’C" CH; -CH=CH-CH=CH _3}_‘”3 amorphous
Ha
HsCH
1-057 1 _ CH, CH, CH, amorphous
HOI_CN
HaCH
HaCH
1058 1 ~ - CH CH; H ’ 166-168"
HO (EtOAc)
HaCHC
B
1059 1 ,_CN_ CH; CH; CH;, 155-157"
HO (EtOAc)
B
1-060 1 Nn—  CHs CH, H 176-178"
HOrC D ¥ (Ei0AQ)
By




CH2q,,1- 157 1 CH3 CH3 Hr 174176'2 H3CH (EtQAc/IPE) 1-158 1 r-( N CH3
& 941962 NC s (EtQAc) Br 1-159 1 CH3 CH3 H 199-2012 r-CN- ( Et OAc)
1-160 1 N CH3 CH3 CH3 162-164*2 Nc~ C (EtOAC) C (r) 1-161 1 i--CN- CH
CH3 H 170-172 2 ¢ (EtOAc) 1-162 1 ,-/'N CH3 CH3 CH3 EH3 164166'z Nc H3
(EtOAc) 1-163 1 ~N_ CH3 CH3 H 3J> 413 152-1542 M H3 (EtOAc) 1-164 1
r-CN- CH3 CH3 CH3 3 158-160 2 6(EtOAR20 H3 H3 1-165 1 ~~ CH3 CH3 H 3

139- 1412 ( Et OAc/ Et OH) H3 H (~= 1-166 1 CH3 CHB 140- 1412 NC(--~
( Et CAQ)1-861H3 1 CH, CH, CH, 164-166™
c _ (EtOAc)
C
1-062 SO o o H 170-172”
(EtOAC)
C
1-063 SO cH CH, CH, %m amorphous™?
Hy
1-064 n—  CHy CHs, H " 164-1667
o 3}5 oy
1-065 ,—Cn— CH, CH, CH, = 188-190°
H.
HO ° (EtOAc)
»
| 1-066 ,_CN_ CH; CH; H 2 184-186"
HO " (E0AQ)
CH3
Hy
1-067 ,-Cn— CH, CH, CH, 179-181"2
HO " (EtOAc)
3
Ha
1-068 n— CHs CH, H ,  178-180
HO’——C ;Pa (EtOAC)
Ha "
1-069 n—  CH, CH, H . 197-199
Ho’_C - (EtOAC/EtOH)
£
Ha
1-070 N— CH, CH, CH, ABDM 155-157°2
Ho_/_C - 3 (Et0AC)
Ha
(o 1-071 v— CHa CH, H 167-1697
| el -/~ B10AC/EIOH)
Br,
1-072 \— CH, CH; CH; D or. 220-222
HO-/_C *  (hexane)
Hy
1-073 n— CH, CH; CH; 2122147
el ‘b‘ﬁ' (EtOAC)
CHg
Ha
1-074 _/_C“’ CH, CH, H . 187-1897
HO & (EtOAC)
HaCH .
1-075 O cH CH, CH; . 180-182
HO (hexane)
H3CH.
, HiCH, \
1-076 — CH, CH, H b 5 188-190°
HO—/_C MG (IPE)




1-167.1 r-( N CH3 CH3 H 137-139*2 -Nc (Et OAc)

3 a

CH3 F3 anor phous 127 H3 1-172 1~~ CH3 CH3 CH3 (|

(1 PE)

H3 1-168 1 ~N CH3 CH3 H 3
phous'2 NC H3 H3 1-169 1 ~JN CH3 CH3 CH3 219-221 Nc (IPE) H3 H3
79-181 1-170 1 /-IN CH3 CH3 HPH3 r 1

B 1-171 1 NG (I
269-270 H3 PE)

N-

CH3 CH3
H1-173 1

CH3 CH3 Hr 236-238 CH3 P H3CH 1124 1 Ne-~N- CH3 CH3 CH3 anor phous H3CH
H3CH 1-175 1 NC- (1N CH3 CH3 H 106-f@8 =Y R3CH (}PR}—31—176—3+—EN—GH3 CH3
. CH3 [[53-155*2 B "
- _ CH CH CH, 179-181
NS, ’ ’ @ ®  (EtOAC/E:OH)
) 194-196
- 1 CH CH, H -
1078 e 'Bb ®  (EtOAC/EOH)
c -
_ CH CH,  CH, 1992017
Lo m-/_CN ’ ’ (EtOAC/EtOH)
Cl
c -
- _ CH CH H 193-1957
1080 1 e 3 3 33 o RO
C
” £t 164-1667
- 1 . CH CH, CH, -
1-081 Ho_/_C” ? ) %, (EtOAC/EIOH)
| CH CH H = £ 1771707
_ ¢ 5
1-082 1 o ./—CN 3 3 - e, (EXOAC/EIOH)
- 170-172" |
) CH CH; -
w1 O ’ }}? "M (EtOAC/EIOH)
Hy .
' _ CH CH H 162-1647
voss 1O ’ ? 3? % (E10AC)
3
Ha
- — CH CH CH 168-170"
1085 1 el 3 s 3 5 S
Ha “
CH CH H 187-189
Loss 1o O ’ b “  (EIOAC/EtOH)
Ha
Ha
( CH CH CH; b 183-184
S 1087 ' ,_/—CN_ ’ ’ " (hexane)
HO Ha
Ha
1088 1 w— CH; CH, H . 165167
(hexane)
HO e
. Br
1089 1 w— CH; CH, CH, _191-193
@PA)
Ho B
Hy -
1090 1 /_/—CN—' CH, CH, CH;, ‘b_s, 189-191
tOAC
Ho chs (THF/E1OAC)
- 202-204™
- N~ CH CH H 204"
e Ho’_/_C 3 3 Ab_a' (EtOAC/EIOH)
CHa
| "
1092 1 /_/—CN—' CH, CH,CH; CH.CH, y, amorphous
HO s




C V4 (EtOAc) d o H3 1-177 1 jON- CH CH3 H 205-207 2 NC CH3
At OH) H3 1-178 1 N CHs CH3 CH3 182-184 2 ~~ (EtOAc) CH3 H3
179 T (~N_ CH3 CH3 H / anobrphous 2 NC CH3 1-180 1 NC~/'~ CH3 CH3 CH3
3 CF3 215-217 X N (hexane) ~J H3 1-181 1 ~N- CH3 CH3 CH3 150- 1522
(EtOAc/ EtOH) NC H3 HO H3 1-182 1~N- CH3 CH3 Hr 121-123'2 (Et OAC/ Et OH)
H3 1-183 1 N- CH3 CH3 H H3CS cH3 122- 12702 HO ( --j-cH (Et OAc)
1- 184+ CH3CH3H =Br =. 3 161-1632 HC (C _ _ (EtOAc/EtOH) 1-185 1
r--( Npg O3 H 149{ 15402 cy- - C HO, -(CHJ)F3 (Et H)177-1786 1 r- O\ CH3
CH3 H| i bi152-1 . (IPE)
Ha
1094 1O CH -CH=CHCH-CH- Abﬂa amorphous
HO CHa
HaCH: .
1005 1 ,_/'C“* CH, CH, CH, o 175-177
et  oH (hexane)
HsC .-
) CH CH H 174-176
1096 1 /_/—C 3 3 MSZ}—E, s
B 2
- CH CH H 207-209
O Ho/—fCN_ ’ ’ 33&-9 (EtOAC/EtOH)
' © 205-207"2
— CH CH CH -
C
- — CH CH H 195-197"
1099 1 HO’_/—CN ) 3 T};}-a OATEIOH)
Hy
. -~ CH CH H Ab_a 192-19472
v 1 Ho,_/—C“ ’ ’ 27 ®oAdEOH)
Ha ]
- - CH CH. CH 175-1772
1101 1 HC}_CN 3 3 3 43?—3, (EiOAC)
H . 158-160"
1-102 1 _ ¢H CH; b—w g
Ho\—CN 3 b (BtOAC/E:OH)
B
1-103 1 _S;‘N_. CH, CH; CH, p cr, AmMOIphoOUS
HO B
Hg
1-104 1 QN— CH; CH; CH; 4;_-}_5, amorphous
HO Ha
. H3
1105 1 5;\— CH; CH, H amorphous
HO Ha
HiC
1-106 1 5:/“_ CH; CH, CH; %3—& amorphous
HO H4CHo!
HaCHy
1-107 1 _QN“ CH; CHs H ;b_er amorphous
HO HsCH,
Ha
. HOHO CH CH CH; 206-208
1-108 1 - 2 3 E;
Ha




HO -"F3 (EtOAc/EtOH) 1-187 1 /~\ N CH3 CH3 HCl 170-172 .2 /[--CHo / r
?106\ tOH) 128 1-188 1 r-C N- CH3 CH3 H 158-1602 Ho (Et OAc) 1-189 1 {

! CH3 H 173-175"2 Ho' _ (EtQAc/EtOH) 1-190 1 r-( N CH3 CH3 H ¢
155-157 2 Ho / (EtOAc/EtOH) 1-191 1 I-CN- CH3 CH3 H H3 146-1482 HO
(EtOAC/EtOH) 1-192 1 r-( N CH3 CH3 H 150-152°2 HO/ (EtOAc/EtOH) 1-193 1
f ~N_ CH3 CH3 H 158-1602 Ho V - -OCHI2@FEtOAc/EtOH) W _1-194 1 ~N- CH3
CH2CH3—CHZCH3H3—anmor phous  HO M8 1- 195 1 CH3 CHaglW | 177-1792 Ho
(Et OAGARLHEH) 11- 196 Cig$1,H H3 ¢H, 154- 186. 2 t OASIEMSBH) CcH,
153-155'2 1-197 1 YA~ CH3 CH3 H ~/J O F+O' (Et¥Ac) @@*FE)1-198 1 H
CH3 CH3 H 128-1302 Hs

]
l

Ha
1-110 1 H_o)_C"_ CH, CH, CH; _25‘}_,3, amorphous
P _
HO
1111 1 <N  CHs. CHs H 141-143
/0_)——6 3 (IPE)
3
He CH = 184-1867
-112 1 - CH CH. 3
SO D
HQ | o
— H . 181-182
13 1 O~ - CHs CH;, %?_ﬁ, 151
1-114 1 HO CH, CH: CH; g, amorphous
HO

167-169"%*

1115 1 "5 CH; CH» CH,
CN—
Ho\
&
CN—

Ha
2(3 (EtOAc)
Ha
. 3 o4
1-116 1 CH; CH; H _@_@ amorphous
Ha
HO th L2 T
1-117 1 CH, CH; CH; 148-150
e - (EtOAc)
3 L L1
1118 1 " CH,  CH, H AE}ﬂ amorphous 2™
N— : .
Hy 5'2
o - 1 N— CH CH CH, 214-21
1-119 )/[: s ) a8
HO Ha
Hs v
N—
. 1 CH CH H 153-155
I )ﬁ i '3 (EtOH/EtOAC)
HO Ha
4 CH CH b‘a L, 2142157
121 1 CH s
' KC"" ’ ’ (EIOAC)
CHs
OH Ha .
1-122 1 CH; CH; H 148-150
N (E1OH/EtOAc)
CHj
. Ha .-
1123 1 N— CH;, CH; CH, 170-172
(ELOAC)
NC Ha
Ha .
124 1 N— CH CH H . 91.93
- ’ ’ (EtOH/E1OAc)

3




Et OAc/ Et OH)
00
68-1
HCH3 CH3 H a 153-1552 (EtOAc/EtOH) 129 1-204 1 CH3 CH3 H gH3 157-159*2

Ho-

1-199 1 --( -

‘- -0--& (Et OAc/ Et OH)
1-206 1 CH3 CH3 H Ha 170_172 *2 H

CH3 CH3 H c (140-142-2 H~ ~ 3 (Et QAc)
r (Et QAc/ Et OH)
1-202 1 Ham CH3 Cl113 H (EOAc/ Et OH)

1-2

CH3 CH3 H 149-151.2 HI/
2 )-Br (EtOAc/Et OH)

05

1 OCH3 CH3 H H3 179-1812 H

1-201 1 ~

""'1@4' 3 (Et OAc/ Et CH)

t OA

CH3 CH3 HB

1-203 1

( Et OAc/ Et OH)

1-207 1 CH3 CH3 H

CleH,CH3 &R, _ ~
Hd

CH; H
CH, H
CH; H
CH; CH;
CH, CH,
CH, H
CH, CH;
CH; H
CH, CH;
CH; CH;
CH; CH.
CH; CH,
CH; H

-(CHa)e

184- 1862 HH Y a (ETORC) B 1-208 I <F1- O3
(Et OACARLOH) hJ Ha (T\209 1cH,~-
1-210|1 CH3 CH3 H al phous H 63
1-126 1 Q — - CHs
NC
1127 2 Q -~ CHy
NC
1-128 2 QN-' CH,
NC
1-129 1 C - CH,
O "
1-130 1 Q — CH,
NC
11131 1 C - CH;
NC
1-132 1 Q — CH;
NC
1-133 1 Q - CH,
NC
1134 2 (- o
NG
1135 2 C -  CH
NC
1136 2 (- cH
NC
1-137 2 Qn-— CH,
NC
1138 1 Q - CH,
NC
1-139 1 C _ CHa,
NC

wH 172-174 2 HO -~
;RheuerphbisO- ~ v lHa Ha

Ha

Hy
Ha

CHs

amorphous

amorphous

amorphous

amorphous

amorphous

amorphous

amorphous™

amorphous

amorphous ™

amorphous™

amorphous

amorphous™

amorphous

173-175"°




H3 1-211 1 CH3 CH3 CH3 , HO (EtCGA) H EtOAc) Ha 1-212 1 CH3 CH3 H 164166*2
N~, EtOAc/EtOH) H3 Ha (IPE) 1-213 1 H-- ~~- CH3 CH3 CH3 163- 165
E) H 1-214 1 CH3 CH3 H 182-184 HHa (IPE) Ha 1-215 1 H~-N-- CH3 CH3
CH3 F 180-182 H (EtOAc/EtOH) Ha H3 1-216 1 H CH3 CH3 H 153-155 H CH3 PPS
H3 1-217 1 ~f~- CH3 CH3 CH3 177-1792 C (EtOAC) OHCH3 H3 1-218 1 ~H CH3
CH3 H - 162-164*2 OH (Et QAc/ Et OH) H325

Ha
1-140 i C"'— CH, -CH=CH-CH=CH- %D-cﬁ, amorphous
NC Ha
HaCH
4 1 (- e CH CH 3’_}1, amorphous
NG HaCH
HsCH.
1-142 1 C — CH; CH: - H amorphous
e HsCH
1-143 1 p“"’ CH, CH, CH, 33_q' amorphous
oN
Ha
1-144 1 QN— CH; CH; CH, b_ﬂ, amorphous
cN CHy
Ha
1-145 1 . CH;, CH, H 147-149
(hexane)
CN CHa
HeC
1-146 1 g:”‘ CH; CH, CH; amorphous
N HaCH
H
1-147 1 QN— CH; CH; H 3?}_@ amorphous
CN H
Hg .
1-148 1 N=  CH, CH; CH;, _b_e, 195-19772
(EtOAC)
NC CHs
Hy .
1-149 1 /_QN‘ CH;3 CH, H _p_a, amorphous
NC Ha
Ha .
) 1150 1 o\ OB CH, CH, %3_5‘ (13463232
Ha
. Hy ,
1-151 1 CH CH H 168-170
v~ 3 ’ - (EtOAC)
Ha '2
1-152 1 — CH CH; CH; 145-147
ol ’ *  (EtOAC/IPE)
3
"
- 1 — CH CH CH 182-184
1-153 Nc’_CN ’ ? ’ pua (hexane)
Ha .
1-154 1 - CH CH, CH; . 166-168
el ? - (IPE)
Hy .
1-155 1 _ CH CH, H 145-146
al ’ - (EtOAC)
Lk




1-219 1 nr CH3 CH3 H 151-153*2 Ho~ (EtOAc/EtOH) dMk yp 40 130 D 02
14 1-220 1 CHs CHs CHs (EtOM/E tOH) 3 H3 1-221 1 CHs CH3 H
4-166%2 HO (

Et CAc/EtOH) H3 H3 1-222 1 CH3 CH2CH3 CH2CH3H3 anor phous
NC CCCYYY H3 1-223 1 CH3 CH3 H Hs 129-1312 Nc H3 (EtOAc/IPE) H3 1-224 1
i--C CH3 CH3 H CH3 138-140*2 "o cH3 (EtOAC/EtOH) V 1-225 1 fJr CH3 CH3 H
B~9 _ H3 131-1332 CH3 (EtQAc) Br 1-22%6 1 Nc CH3 CH3 HF3 205-2072

HaGH.
*2
-156 1 CH;. CH CH; 164-166
i Nc’"C"" ’ ’ (EtOAC/IPE)
HaCH,
HsGCH 6‘2
11157 1 . CHs CH, H . 174-17
1OAC/IP
el 3 @oAdPE)
. CH CH CHs ' 194-196
1-158 1 Nc,—CN— 3 3 %DB S
) 99-201"
159 1 CH CH H 199-
' NC/_C"— ’ ’ . (EtOAcC)
Ci
- CH CH CH, 162-1647
e ch_CN_ ’ ’ . D ' (EtOAc)
1- CH CH. H . 170-17
1-161 1 Nc,—CN— 3 A c@ o L0172
2
1162 1 — CH CH; CH, Hy  164-166
o, ’ v (EIOAQ)
Hy *2
1163 1 _ CH CH, H b{ 152-154
NG/_CN ? Hy (EtOAC)
3 158-1607
- 1 N~ CH CH CH -
1-164 NC/—C 3 2 3 ! . (EL0AC)
3
H - 139141
165 1 CH CH . -
e el i ’ . (EtOAC/EIOH)
3
L HS L]
L ‘166 1 ‘CH CH CH, 140-141
H Nc’_O" ’ ’ (E1OAC)
3
Hy .
1167 1 _ CH CH H 137-139
Vol ’ ’ (E10AC)
Ha
3 .
1-168 1 NC/_CN_ CH, CHs H 4;}_6& amorphous
Ha
Hs
1-169 1 n— CH CHa CH, 219-221
Ha
Ha
1-170 1 M—  CH; CHs H - 179-181
NC—/_C 3 (PE)
Ha
Bi
11171 1 _ CH, CHa CH, ‘bﬁ’ amorphous
© -




Et OAc). 1-227 1 - CH3 CH3 H 180-1822 NC ~3 (EtOAc) 1-228 1- CH, CH3 H }=-
@ c@ (EtOAC/EtOH) 1-229 1 CH3 CH3 H Br}-1 185-187 2 (IPE) 1-230 1

Hcl}~ 130-1322 Nc ~/ (EtOAc/EtOH) EtOH) 2 1-231 1 C-! CH3 H
~t>Br cH Br (EtOH) NC 1-232 1 CH3 CH3 H CH3 146-148 *2 NC --Ci

(EtOAc/EtOH) 1-233 1 NC CH3 CH3 H }3-~ OCH3 ( O160-162*2 Ac/EtOH) 1-234
1 CH3 CH3 H H300 193-195°2 Nc OCH3 (BFOAC/EtOH) Br 1-235 1 mil" CH3 OH3 H

a 1901192—2—NCBr (ErOACT ETOH 131 H3 1-236 1 NC, CH3 CH3 CH3 18(- 182
*2  (EyQhs/ Et oH) Hg_@ﬁ 1- 23,1 CHITIGH3 H ¢HP161%2 J 269280 OAc/ Et 43
(IPE)
1173 1 CH, CH; . 236-238
N—
NC—@ o (IPE)
HaCH,
1-174 1 NC-@N— CH, CH; CH; 3:}_& amorphous
HaCH
HaCH
14175 1 il CHs CH; H %3)6598
HaCH
Hs -
1176 1 _ CH, CH; CH, 153-155
N<:.’C ” (EtOAc)
© - 205-207"*
1177 1 — CH, CH; H .
NC’C o (EtOAC/EtOH)
HS -3
- . CH CH CH }Q 182-184
bE C ’ ’ ’ (EtOAc)
Ne CHs
Hy .
1-17% 1 C _ CH; CH, H _b_a, amorphous
NC CHs
11180 1 e )C CH, CH; CH, 3}_@3 215-217
— (hexane)
Hy -
1181 1 N— CH, CH, CH; _33_6, 150-152
mQ - (EtOAC/EtOH)
¢ = 21-123"
(.; 1182 1 N~  CH CH H 121
- NC ’ ° - (EtOAC/EtOH)
HO
HSCS -3
1-183 1 _ CH CH H coHy 125-127
HO/_CN ’ ’ _D‘C\z (EtOAC)
"2
1-184 1 CH CH;, H FHs 161-163
el 3 _G' ¥, (EtOAC/EIOH)
*2
1-185 1 . CH CH; H B}G 149-151
HO/_CN ’ Fa  (EtOAC/E1OH)
c| “
186 1 - CH CH H 152-154
e HO’_CN i 3 —G‘m (EtOAC/EIOH)
¢l -
- 1 - CH CH H 170-172
187 .HO’_CN 3 3 O (EIOAG/EIOH)




nor phous*4 1-240 1 CH3 CH3 CH3 anorphous*4 NC 3 (r) 1-241 1 CH3

F3 anorphous 4 NC 1-242.1 ,--~r- CH3 CH3 H H3CR /~1~8~t5-187T 2
HO 3 (FAOH) 1-243 1 i a- CH3 CH3 H 186_188 *2 Ho (EtQAc/EtOH) a 1-244 1
r-C CH3 CH3 H 174-176'2 Ho (EtOQAc/EtOH) 1-245 1 ~--CN- CH3 CH3 H F3
165- 1672 HO (EtQAc/EtOH) O ~ - 1-24B281 CH3 CH3 H 1)-OCF3 172-1742

%1-23 1 Pll- CH3 CH3 CH3 F3 anorphous*4 OH Br 3)--CF3 1-239 1 PCH CH3

EtOATEROHA) O 247 1 CH3 CH3 H 155-1572 1D 1 (EtOAc/EtOH) F CH3 |H t OA
( E ]
1- 248 |h-138/ ~1-~~ g:@,5139-0m,1 *2 CH, Et OACHE 158-160"7
‘ Ho (Et0ACc)
B -
1-189 1 - CH, CH;, H 173-175
al, —% )~S  (EIOAC/EIOH)
' c gy
1-190 1 N— CH; CH; H 155-157
el -& )¢ (EtOAC/EIOH)
Ha .
1191 1 "C"“ CH; CH; H D 146-148
O (EtOAC/EIOH)
1-192 1 - CH, CH, H % 150-1527
HO’_CN (E1OAC/EtOH)
C H 158-160"
1-193 1 . CH H, -
HOFC" ’ _%}_oc“, (EtOAC/EIOH)
: Ha
1-194 1 Hof_CN—- CHg CH:CH; CHzCH;; p"“’ amorphous
Ha
1-195 1 _ CH, CH, H 177-1792
Ho’-CN_ | b ?  (BtOAC/EIOH)
1196 1 CH, CH, H ”“fb CHy 154-156°2
%, (EIOAC/EtOH)
By -
1-197 1 CH; CH, H G cHy 153-1557
\';Ha (EtOAC)
( 1-198 1 CH, CH, H 23 128-130°2
1 (EtOAc/EiOH)

1-199 1 CH, CH, H 140-142"
s (EtOAC)
CH, CH, H © 149-151"
: r (EOAC/EtOH)
oW

1-200 1

168-170"
" (EtOAC/EtOH)

1-201 1 CH, CH; H

ERRERR:

CH, CH; H t 152-15472
' (BIOAC/EIOH)

1-203 1 CH: CH, H 153-15572
—< >‘°' (EtOAC/EIOH)

3




147-149'2 H (EtOAc) a 132 H3 1-251 1 r v CH3 CH3 CH3 170-1722 HO

H3 H3 (EtOA 1-252 1 CH3 CH3 CH3 193-195 H EtOAc/IPE) H3 H3
1-253 1 H p~-~(/~J~ CH3 CH3 H200-202 HO "-' H3 /7~'"P~) H3 1-254 1 CH3 CH3
CH3 155-15'12 (Et OAc/ Et OH) H~,~H31-2551H>CI-l3CHSCHSZZZ-.224 d 3
OPE) H3 1-256 1 Ho- CH3 CH3 H 193-1952%

él 249 1 CH3 CH3 H - F3 176-17S *2 H(EtOAc/IPE) d C 1-250 1 CH3
iEOAC

1204 1 CH, CHa H H 157-1597
Wt (EtOAC/EOH)
2
1205 1 CH, CH; H (s 179-181
Wl i (EtOAC/EIOH)
Hy 2
1206 1 CH CH; H 170-172
a® -2 )-OCHs (EtOAC/E1OH)
Hy 2
1207 1 CH CHs H Czj 184-186
HO—/_O— ’ ? (EtOAc)
B
1208 1 CH CH; H 172-174*
HOIO— ’ rbc' (E1OAC/EtOH)
Q "
1-209 1 HO—/_O— CH, CH, CH; yamorphous
Hs
Ha
1-210 1 _< },,_ CH; CH; H amorphous
" Ha
C - 193-1957
1211 1 CH CH H
o X ? ? ? ;pa' (Et0Ac)
e .,
1212 1 CH CH, H 164-166
ho- X i >/ (E0AC/EOH)
3
H Ha
1213 1 J}O’ CH, CH, CH, Ap_q :&3;)165
H
Hs
H Ha
1214 1 J_C}—Or CH,  CHs H _p_m :]%)184
H
Ha
Ha
1215 1 CH; CH, CHa . 180-182
H (EtOAC/EtOH)
H
H H:
1216 1 por CH;  CH, H !b_w 153-155
H d (IPE)
Hs 4
1217 1 (Q— CH, CH;, CH, 177-1797
(E1OACc)
OH CHy
Ha -
1218 1 N~ CHs CH, H ‘b_e, 162-164'0H
o - (EtOAC/EIOH)
Hs .
1219 1 CH, CH, H 151-153
ot~ (EIOAC/EIOH)
CHa




NC-

(Et GAc) ci

? CH3 CH3 H |
5-1672 (Et OAc/ Et OH)
1-261 1 NG/~ CH3 CH3 H 187-189 *2
H - CF3 185-187' 2 (Et OAc/ | PE)
H3 1-264 1 HC-CN- CH3 CHA3TH3 179-181 H3 gPE)

166- 168 2
1-260 1 NC,

ci

H3 1-257 1 H-C CH3 CH3 CH3 199-2012

( Et OAc/ Et OH)
1-263 1 Nr-

(Et CAc/ EtOH) H3 SH3
(EtOAC/EtOH) H3 1-259 1 N CH3 CH3 H
S.-~ . (~._ CH3 CH3 H 167-169 *2 (Et CAc)
1-262 1 NC==J r
CH3 CH3 H CF3 141- 1432
PH3 1-265 1

- CHS CHs H I

5639

1-221

1-222

1-223

1-224

1-225

1-226

1-227

1-228

1-229

1-230

1-231

1-232

1-233

1-234

1-235

00000 b 0w

.

Z =z
0,

R

4

CH,

CH,

CH,

CH,

CH,

CHa

CH;

CH;

CH,

CHa

CH;

CH;

CH,

CH,

CH:

CH,;

7T8- 7720 (EFOAC/ R OH) F3 1-2

CH,

Ha

CH; H g > ar
Hs
Ha

CH,CH, CH)CH; §i> CH,
Ha
Hs

H ‘3 >‘0H3
Ha

CH;

CH,

CH,

CH,

CH;

CH,

CH,

CH,

CH;

CH:

CH:

CH;

CH;

wl NC /--CN CH3 CH3 CH3

138-140"2
(EtOAC/EtOH)

164-166"%
(EtOAC/EIOH)

amorphous
129-1317

(EtOAC/IPE)

138-140™
(EtOAC/EIOH)

131-13372
(EtOACc)

205-207"2
(EtOAc)

180-182™
(EtOAC)

165-167"
(EtOAC/EtOH)

185-187"
(IPE)

130-132"
(EtOAC/E1OH)

131-133"
(EtOH)

146-148™
(EtOAC/EIOH)

160-162"%
(EtOAC/EtOH)

193-195"
(ELOAC/EIOH)

190-1927
(EOAC/EICH)




t OACLEt OH) 133 H3 1-267 1 ~N- CH3 CH3 H/ anorphous2 NC H3 H3 1-268 1
i ~N- CH3 CH3 158-160'2 r (EtOAC/EtOH) NC H3 1-269 1 CH3 CH3 H ,
160 16202 Nc (EtOAC/EtOH) 3 3 1-270 1 (-) CH3 HH " 162-164 Hd
(EtOAC/ I PE) 3 1-271 1 CH3 CH3 H F3 133-1362 / F3 (EtOAc/EtOH) 0 2 229-231
1-272 1 CH3 CH3 CH3 HC (CH3CN) 1-273 1 CH3 CH3 H 208-210 -~R (MBCN) 274 1
CH3 CH3 OH 196-198 H C (EtOH) 3H3 1131275 1 Ho- ~ CH3 CH3 H F 129- 1312

%-F3 ([Ef OAC) Ha
1236 1 Ncp“_ CH; CH, CH, -3}_,3( 180-182"
(EtOACc/EtOH)
Hy
. . |
12237 1 CH; CH; H 159-1617
No > " (EtOAC/EtOH)
3
B|
1238 1 Q- CH, CH, CH, ‘b-cﬁ amorphous™
OH Bf
B|
1239 1 Q_ CH, CH, CH pﬁ’ amorphous™
OH
1240 1 CH, CH; CH, amorphous ™

Y

1-241 1 CH, CH, CH, amorphous™

kY

o

S
o
1242 1 HO,—O.— CH, CH, H 185-187"
el
el

s (EtOH)
1-243 1 CH, CH, H 186-188"
(EtOAC/EtOH)
G
1-244 1 CH, CH; H 174-176™
(EtOAC/EtOH)
1-245 1 _Q_ CH; CH; H 165-1672
HG cb' ors (EtOAC/EIOH)
PR . c
- 1246 1 ~ N CH CH; H 172-1747
HO * (EtOAC/EtOH)
Cl
C
1-247 1 CH, CH, H 155-1577
me— b “  (EtOAC/EtOH)
Cl
F
1248 1 CH, CHs H 139-1417
w0t " @ *  (EtOAC/EOH)
Cl
1-249 1 CH, CH, H 176-1787
el b " (EtOAC/IPE)
o]
C
1-250 1 CH CH. H 4 "2
O o o Ly, 1718

Q




276 1 \-- CH3 CH3 CH3 166-1682*a Ho (EtCACEtOH) H3 H3 1-277 1
CH3 H, 131-133'2'' HC (EtOAc/EtOH) H3 ?3H3 1-278 1 CH3 CH3
58-1602'4 (EtOAc/EtOH) H3 1-279 1 CH3 CH3 H 129-13124 (Et OAc/EtOH)
280 1 CH3 CH3 H H3CS CH3144-1462'4 Ho -ki- C' (EtOAC/EtOH) CH3 1-281
CH3 H s~~ F3 (E170-173 tOA EtOAC/Et /Et HOH) 1-282 1 "' ~/~~ CH3 CH3

_ 152-155'x4 H-J~6 *-' / (Et OACAEROH) 134 qH3 (EtOA /Et 1-283 1 CH3
5~ ——==t—=(ErCAC/ BT Fa F3 L-284 I CH3 B H 122-124 r4
1251 1 - Cd  CH CH 1701727
HO (EtOAc)
H
1252 1 m- CH; CH; CH; 193-195
H (EtOAC/IPE)
1253 1 %’ CH, CHs H 200-202
H (IPE)
1254 1 c,/‘0“' .CH CH CH; 155-157
" i ’ p (EtOAC/EtOH)

H
1255 1 HZ—_>CN— CH, CH. CH, -p—m '(21%25.)224
H
DO*— CH CH, H 193-195
" ’ 33 (IPE)
Nc-< :N- CH CH. CH, 199.20172
) ? b (EtOAC/EtOH)
n~< N  CH CH H }bc 166-168"
’ ’ (EtOAC/EtOH)
1259 1 N.-,/_Q" CHs CH, H —b‘“

Hs
5“3
Hy
3”3
Ha
Ha
3
Ha
2
Ha
r
Ha
Ha
Ha
Ha
|
Ha
c -
CH, CH, H ‘b__c. 167-1697
d (EIOAC)
; '
C
‘b‘ Fg
]
C]
4@05’%
Gl
Ha
Ha
Ha
r
Hy
Ha
T

1-256 1
1-257 1

1-258 1

165-167"*
(EtOAC/EtOH)

1-260 1

187-189™

CH, CH, H
(EtOAC/EtOH)

1-261 1

185-187"
(EtOAC/IPE)

1262 1 o CH; CH; H

141-143"
(ElOAc)

1263 1 CH, CH, H

1264 1 ne—~CN— CH; CH,

CH, 179-181
‘ (IPE)
1-265 1 ne—Cn— CH. CH; H 218-220
(EtOAC/EIOH)
CHs

166-168"
(EIOAC/EIOH)

1266 1 <N CH CH,




tOACLEtOH) Ha Ha 1-285 1 HQ ~1 CH3 CH3 CH3 SO 152 *2 ~(~v
oad@t OH) off' Ha Ha 1-286 1 HCH3 CH3 H 165-1 7 2 % (~. JN
(EtOAC/EtOH) L/ Ha 1-287 1 Ho\w~~ CH3 CH3 CH3 r 182-184.2 Ha
(EtOAC/EtOH) Ha -/ 1-288 1 CH3 CH3 H, 172-174 2 ~-/ (EtOAGEtOH) 3 Ha
1.289 1 H CH3 CH3 CH3 r 162465 2 (EtOCAC/EtOH) Ha gH3 1-290 1 H CH3 CH3 H
r 149-1512 (EtOAC/EtOH) 3 \ H 1-29133 Ho---~ pr- CH3 CH3 CHR 232-2342 -
(EtOMJETON)  Ha Ha 1-292 1 H CH3 CH3 H 164- 166G e
1-267 1 — CH. CH. H amorphous
NC-/_<:N ? ?
' Ha
Ha -
268 1 - CH CH. CH 158-160
! NC,_/_<:N ? ? ? p ' (BtOAC/EOH)
& ]
3
-2
269 1 N-  CH, CH. H 160-162
1 NC,—/_C 3 r (BlOAc/EtOH)
3
Ha
1270 1 C/_Q— CH, H H 162-164
H (EtOAC/IPE)
'3
CH CH o _2%}_{ 133-1367
1271 1 ) ~ s 3 o EOH)
1272 1 _< )r_ CH. CH CH. 229231
7 W ? * ? -8 (CH3CN)
1273 1 CH, CH, o 8 208-210
H{—Q' (CH3CN)
Ha
1-274 1 O/_Q_ CH, CH, OH 196-198
& " (EtOH)
o_/_Q_ cH CH o -& 129-131"
1275 1 w : ) ., 20131
Ha
- CH CH CH 166-168">"*
1-276 1 Ho>_< )«— s 2 5 g}_.,u M)
3
Ha
- 1 >_< ),_ CH CH H . 131133
127 M ? ? ? (EtOAC/E1OH)
a
Ha L)
1278 1 ?_Q‘ CH, CH, CH. 158-160""*
H > (EOAC/EIOH)
o *2°4
1-279 1 m_ CH, CH; H 129-131
H ' > (EtOAC/EtOH)
3
HCS “2%4
1-280 1 CH, CH, H oM, 144-146
Hm_ —G—cré ... (EIOAC/EIOH)
1281 1 CH,  CH H ” 170-173°%"
H Fs (EtOAC/EIOH)
1282 1 CH CH; H B 152-155"2"
H)_O—' (EtOAC/EIOH)



t OA tOAc/EtOH) CH3 1-293 1 HO "-'

a

153-155*2 1-294 1 CH3 CH3 H Ha (Et OAC/ Et OH)

CH3 Cl1113 CH3 (EtOAc/EE EtOAtOH) Ha

g, H3 1-295 1 H CH3

CH3 162-164 *7 (EtQAc) Ha ~/~~ 1-296 1 H CH3 CH3 H Ha r 204-206' 2
(EtOAC/EtOH) Ha 1-297 1 HOH\ ~-/ CH.3 CH3 H Ha FHa 145-147 J-%a
(EIOAC/IPE) 1-298 1 HOHd -~ CH3 CH3 Her~ _ 195-196 ~j “Fa (Et OAc/ I PE)
135 1-299 1 Hd CH3 CH3 H --~~~ (EtOMAIPE) -~ B (BOA CAPE) i?--a "o- CH3
CH3 CH3202-203T-300 T (ELOAC/TPE) H 9 1-301 1 Hg. - mssg/%suz_g Et QAc3/ | PE)

] CH CH CH. 184-1
128 1 H{}—O— 3 ? ? (E1OAC/EIOH)
H,
Ha L]
R CH CH H 122-124"%*
1284 1 H)‘O“ ? * b “ - (BtOAC/EIOH)
H »
- CH CH CH 150-1527%
1285 1 “é >“ ? ? ? /" (BI0AC/EIOH)
3
Ha
H 165-167"2
28 1 CH CH, H .
1-286 Q‘;Q‘ ? - ' (EtOAC/EIOH)
W
Ha "
R . CH CH CH 182-184
1-287 1 w 2 ? ? .‘3?_5' (EIOAC/EtOH)
3
O . 21747
. ' CH CB H 172-
1288 1 ”‘K_Q_ 3 3 %?-«a. oo oF)
3
H s -2
. CH CH. CH 162-165
1289 1 Q' ’ ’ ? P " (EtOAC/EIOH)
" \—/< W~ CH CH H = 149-151°
1-290 1 3 3 r (EtOAC/Et OH)
Ha
- CH CH. CH. 232-23472
1201 1 Ho_>_0_ 3 3 3 %}—@ HOAC/EIOH)
Ha
Ha .
. CH CH H 164-166"
1292 1 sy M- ? ? D *  (BtOAC/EIOH)
CHs .
. °_>_O— CH CH CH 192-1947
1298 1w o ’ ’ 4§>_5 (EtOAC/EOH)
a
W)_O- Hs ‘2
153-155
1204 1 CH, CH, H ?QHS (EtOAC/EIOH)
Ha ’ .
1-295 1 H0/> O‘ CH, CH; CH, 162-1647
(EtOAc)
Hs
Hy .
- o/> < )“ CH CH H . 204-206"
1296 1 n 3 g p‘“ (EtOAC/EOH)
3
] CH CH H CHy 145-147
1297 1w ’ ? %3 (EIOAC/IPE)
H B
1208 1 w CH, CH, H ' 195-196
Fs (EIOAC/IPE)




—~ 1-302 1 Ho" _( -}- CH3 CH3 CH.3 203-20504 (IPE) C,,H3 1-303 1 HO_ CH3
HE@6-158.4 Hid (IPE) a 1-304 1 CH3 CH3 CH3 Th 212-213'4 (IP o~~ a
"4 CH3 CH3 H 164-166.4 1-305 1 Hd 3a (I PE) Ha 1-306 1 CH3 CH3 CH3.188- 190
Qpp *4 H 1-307 1 CH3 CH3 H 191-192 (IpE) a Ha (ZH3 1-308 1 CH3 CH3 CH3
188-189 H (IPE) 4 H 1-309 1 CH3 CH3 Hr 190-191 (IPE) 0 3 Ha 1-310 1

CH3 CH3 CH3 r 200-202 HO (I PE) 135
B
- "o }‘< M cu CH H C 202-203
FL ’ ’ (EtOAC/IPE)
- CH CH CH, 202-203
1300 1w ? ? ‘E}" (EtOAC/IPE)
3
m/?_O‘ T 181-183
i CcH CH H -
1301 1w 2 3 ‘%}" (EtOAC/IPE)
HO - 203-205"
2 1 " m o :
" /" aep)
Hg y
1303 1 J O cn,  om H 156-158
’ <@g
© e ' 212-213™
1-304 1 :?—O" CH; CH, CHs
. (IPE)
a 4
PG -
- CH CH H 164-166
1-305 1 3 3 ?« e
R:(}—O' CH CH 9”’ 188-190
1-306 1 CH; 3 3 -1
(PE)™
"\;}—Or = 191192
- CH CH H -1
o 3 3 %}’ B
H 3
3
- CH CH CH 188-189
w0 yOre w o Do
. 3
“H .
- —~ O+ cH CH H 190-191
e 3 3 pﬁ" (IPE) "
]
Ha
CH 200-202
1310 1 Ho/-\Q— CH;, CH, 3 %D_e. (PE)
\OH 3
- 131-133
- H CH H .
B 1 CH; s %}_& o
\OH 3
H CH - 223-224
. CH CH ; i
e HZ}'O’ 3 ’ ‘3;}"’ (IPE)
Hy
1313 1 HC*}_Q_ CH, CH; H 184-186
o /" @)
Ha p
- CH CH CH, 21521
1314 1 :‘;H >¢_ 3 : (IPE)




a 1-311 1 CH3 CH3 H ~H 131-133 HO \N (IPE) OH a 1-312 1 b-(D - CH3
223-224 HH ~J+~ (IPE) -i~~ H 1-313 1 Hvl _ CH3 CH3 H 184-186 J
~J~ Ha P gH3 1-314 1 HO-_ CH3 CH3 CH3 p-Br 215-216 o0-,J LJ (IPE) H(r)
136 H3 1-315 1 CH3 CH3 H 214-215 3 (IPE) clk H3 1-316 1 H CH3 CH3 CH3 H3
anorphous 3 Ha 1-317 1 H CH3 CH3 CH3 151-153 a (EtOAc) H3 1-318 1 H CH3
CH3 H 149-151 H3 p | " E) 136 :

: Ha
1315 1 m CH; CH; H 5}_& 214-215
~ y (IPE)
Ha
1-316 1 " CH, CH, CH, p.wa amorphous
a
DO 3.
1317 1 " CH, CH;  CH . (133615«3
3
1-318 1 H CH, CH, Ho %&%151
3
Hs
1319 1 Ho,—©+- CH, CH, CH; 240-242"
' (EtOAC/EtOH)
O Ha .
1320 1 HJ_©— CH;, CH; H _b_m 216-218%
> (EtOAC/EIOH)
Hy “
1321 1 or®_ CHs CH, CH, 180-183
H > (EtOAC/EtOH)
Ha -
1322 1 o,.@,_ CH, CH; H . 214-2167
H (EtOAC/EtOH)
k]
Ha
1323 1 .....@)._ CH, CH, CH; 198-200™
Hd' p (EtOAC/EtOH)
3
Hy .
1324 1 - CH; CH, H 291-293
H - p (EtOAC/E1OH)
3
( 1-325 1 n CH; CH; CH, Hy amorphous
3
Hy .
1326 1 pot @‘ CH; CH; CH, 183-186°
> (EtOAC/EtOH)
3
Ha -
1-327 1 HO_/"@'— CH, CH, H 154-15672
) (EtOAC/EtOH)
3
Hy
1328 1 ~ON CH, CH; CH; ,;b 192-194
HO *  (No solvent)
'3
Ha age
13290 1 /_Q_ CH, H H _b_m 156-158"%°
NC e
F
1-330 1 NC/_Q_ CH, CH; H b’ . 159-1617
* (IPE)




1-319 1 CH3 CH3 CH3 240-242'2 ('~{ (EtOAc/EtOH) WHa (EtOA 1-320 1 CH3
H@)2 (EtOAc/EtOH) Ha H3 1-321 1 CH3 CH3 CH3 - 180-18302 H
tOH) Ha Ha 1-322 1 CH3 CH3 H r 214-21602 HU ~-~ (EtOAc/EtOH) 3 Ha

1-323 1CH3 CH3 CH3 198-20002 HO (EtOAc/ EtOH) 1-324 1 (cow CH3 CH3 H
291-293' 2 Hd V~J (Et OAC/ EtOH) Ha

1-325°'1 H CH3 CH3 CH3 H3 anor phous

a H3

13261HCH3CH3CI—I318318602Ha(EB(ZAC/EtO—|) H313271HCH3CH3H

154- 15623 U:t CACETOH) HHa Ha
1-331 J_Q_ CH; CH, OH i 242-244"%
N
_ - .,
A3 1 a <©, CH CH, CH, 217-219
' NE ’ (EtOAC/EIOH)
3
Hy
.
-3 1 CH. CHs H 204-206
1-333 W @‘ : (EtOAC/EtOH)
= 43.145™
- 1 ,,i ),_ CH CH CH;, 143-
1334 N ’ ’ (EtOAC/EIOH)
Ha <
- CH CH H 172-174
| 1-335 1 m—(/ N— 3 3 AP—& (EIOAC/EIOH)
a
O = 68-170
- N? O CH CH CH 168-
e ’ ’ ’ ; (IPE/bexane)
3
& 64-166
337 1 M CH; CH, H 164-1
O ' (PE)
1-338 1 NG—<>N— CH; CH, CH; @_W’ amorphous
3
_ <>,_ = h
1-339 1 CH; CH, H ‘p_& amorphous
3
Ha
1-340 1 CH, CH, CH, , 148-150
Ne— C e (IPE)
Ha
1-341 1 CH, CH, CH; y, 183-185
(IPE)
3
1-342 1 H CH, CH, CH, 221.223
} <:>‘ *  (EtOAc)
H
1-343 1 Ho-; C CH, CH, H 205-206
H : (EtOAc)
|
1344 1 CH, CH, H 203-204
>_< )"‘ (EtOAc)
HO §
1-345 1 H CH; CH. H , 196-198
O oS
H r
i
1346 1 CH, CH. CH, 234236
*  (EtDAc)
HO




i328 CH CH3 CH3 192-194 Ho a (Na sol vent)

a Ha 1-329 1 CH3 HH 3

-1 25 NCCH3 F3 1-330 1 f CH3 CH3 H F3 159-161'2 (IPE) 137 1-331 1

CH3 CH3 OH H3 242-244's ciz- 1-332 1 CH3 CH3 CH3 H (E217-219*2
JEtOH) Nc $~ (EtOA crHs Ha 1-333 1 ~-~-
(Et CAc/ EYOH) H3 1-334 1 No- CH3 CH3 CH3 (E143-145 ~2 QAc/ Et OH)
CH3 CH3 H 4 z i3>& 172-1 tOAc/ Et OHE3B-336 1 NO\CH3 CH3 CH3 168-170

't OAc/
CH3 CH3 H 204206' 2 NC

1-335 1 N

(I PE/ pexane) CH 3 H

1-347 C\}—Q- CH;
1-348 ’b—O‘ CH;
1-349 I\D_O_ H;

3

3

CH3

i
o
%

202-236
(EtOAC)

187-188

(EtOAC)

200-201
(EtOAC)




- 337 Nc~ CH3 CH3 H 164-166 NNCC' ~~ ~~ 9 (RE) 1-338 1 NC --<>- CH3
‘-13 3 anor phous Pac" Ha 1-339 1 CH3 CH3 H anorphous 3 H3 1-340 1 N CH3
CH3 CH3 H3 31 -)50 PE H3 1-341 1 CH3 CH3 CH3 H3 183-185 a (IPE) 221-

1-342 1 HOB CH3 CH3 CH3 , c3 (E tOCAEtOA H3 ¢) O " 1-343 1 HO- ~
CH3 H 205-206 EtOAc) (EtOAc) H 1-344 1 CH3 CH3 H 203-204 (EtQCAc) HOTr
191-1 r 1-345 1 HCH3 CH3 H 196-138 H- B/ 1-346 1-HS CH3 CH3 CH3 F3

234- 236
*1: Com. No. = compound number, Ex. No. = example number, solvent for

crystallization; EtOAc = ethyl acetate, EtOH = ethanol, IPE = diisopropylether, THF =
tetrahydrofuran, IPA = isopropyl alcohol, ACE = acetone, CH3CN = acetonitrile
Analytical data of non-crystal compounds, diastereoisomers and optically active

5 compounds are described below.

1-003:

MS (ES, Pos.): 589 (M + 1)*, 591 (M + 3)*, 593 (M + 5)*, 611 (M + Na)", 613 (M + Na

+2)*, 615 (M + Na + 4)"; HPLC retention time: 4.84 min. (Capcell Pak UG120, 4.6 mm
10  x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M

ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

1-005:

15 MS (ES, Pos.): 457 (M + 1), 459 (M + 3)%, 479 (M + Na)", 481 (M + Na + 2)"; HPLC
retention time: 9.47 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); How rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonjum acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

20 1-011:
MS (ES, Pos.): 393 (M + 1)*, 415 (M + Na)*; HPLC retention time: 4.16 min. (Capcell

Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase:
acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the solvent
was adjusted to 7.4 with aqueous ammonia or acetic acid.

25
1-012:
MS (ES, Pos.): 379 (M + 1)", 401 (M + Na)*; HPLC retention time: 3.8 min. (Capcell
Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase:



| OAC),, Ho 138 1-347 1 H CH3 CH3 H 202-236 (EtOAc) tid HC, 1-348 1 CH3
W H@t OA 187-188 tOAc) 1-349 1 CH3 CH3 H 200-201 (00-2 ~ EtQAc) O 139
1: Com No. = conpound number, Ex. No. = exanple nunber, solvent for
g_rystal i z?tl(r)]n; Et OAc = ethyl acetate, EtOH = ethanol, |IPE =

i i sopropyl ether, THE = tetrahydrofuran, |PA= isopropyl alcohol, ACE =
acetone, CH3CN = acetonitrile Anddgtical data of Ircl)onf)%:/rystal coﬁpoﬁds
di astereoi soners and optically active 5 conmpounds are SCri befj bel ow.
1- 003: Mge(dnBrildbB.05M dl@oninm+adetate gpieopssojutign (%@@):(Pﬁ/f Qfﬁlfﬂ’ VEAL (M +
Na) +, 613 (M_+ Na Q+ 2)+, 615 (M+ Na + 4)+, HPLC retention tinme: 4.84
m n. ( Capaeddjustedktd 4 20th anueousrAMMONIz o1 30¢tifACIEhi sei do): Flow rate: 1.0
m/mn; Mbile phase: acetonitrile / 0.05M anmoni um acetate aqueous
solution (80 : 20), pH of the solvent was adjusted to 7.4 wth aqueous
ammoni a or acetic acid. 1-005: 15 MsS (ES, Pos.): 457 (M+ 1)+, 459 (M +
3)+, 479 10L3: Na)+, 481 (M+ Na + 2)+; HPLC retention tine: 9.47 mn.

313 s o I A AT T, N AN o
sl g T #2),549 (M + Na+4)"; aRPEYSLedod Sml: 4148 339YRRUECARTPPAR OF acetic
| UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile
/0.05M ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted

to 7.4 with aqueous ammonia or acetic acid.
10
1-014:
MS (ES, Pos.): 539 (M + 1), 541 (M + 3)*, 543(M + 5)*, 561 (M + Na)*, 563 (M + Na
+ 2)*, 565 (M + Na + 4)*; HPLC retention time: 3.57 and 3.65 min. (Capcell Pak
UG120, 4.6 xﬁm % 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile

15 /0.05M ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted

to 7.4 with aqueous ammonia or acetic acid.

1-015:
. MS (ES, Pos.): 575 (M +1)",577 (M +3)", 579 M + 5)*; HPLC retention time: 4.05
20 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile
phase: acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the

solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-016:

25 MS (ES, Pos.): 457 (M + 1)7, 459 (M + 3)*, 479 (M + Na)", 481 (M + Na + 2)"; HPLC
retention time: 4.60 min. (Capeell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 m}/min; Mobile phase: acetonitrile / 0.05M ammonium acelale aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.



6 . (Capcell Pak UGL20, 4.6 mm x 150 mm Shiseido); Flowrate: 1.0

i Mobi | e phase: acetonitrile / 0.05M anmoni um acet at e agueous
solution (80 : 20), pH of the solvent was adjusted to 7.4 with aqueous
amoni a or acetic acid. 25 1-012: M (ES, Pos.): 379 (M+ if, 401 (M+
Na) +; HPLC retention tine: 3.8 m 4} Capcell Pak UGL20, 4.6 mm x 150 mm
Shiseido); Flowrate: 1.0 m/mn; Mbile phase: 140 acetonitrile / 0.05M
anmoni um acet ate aqueous solution (80 : 20), pH of the solvent was
adjusted to 7.4 with agueous ammni a or acetic acid. 1-013: 5 M (ES,
Pos.): 5p817Kthe endnticsed of -G18)) +, 527 (M + 5)+ 545 (M+ Na)+, 547(M + Na
+ 2)+,549 (M+ Na + 4)+; HPLC retention_ tine: %ﬂ&»ﬁtf mn (Capcel |
Pak  UGLHBLCAe8ntion xime500. ﬁlmlns(ﬁléﬂwaAKpfsQ\m%L I\/bbi l e
phase: acetonitrile / 0.05M annmoni um acetfl eous | ut (?E ﬁ . 20),
pH of t hENBUSTRAES,IEED ) Gj46sered D% % cm.mefitep ed%‘n% ri%¥etic
acid. 10 1-014: M5 (ES, Pos.): 539 (M+ if, 541(M+ 3)+, 543(M + 5)+,
561 (M +rabeai.Q mEgnis)l + Na  + 2)+, 565 (M + Na + 4)+; HPLC retention tine:
3.57 and 3.69 mn. (Capcell Pak UGL20, 4.6 nmm x 150 mm Shisei do); Flow
rate: 1.0 mM/mn; Mobile phase: acetonitrile 15 / 0.05M anmoni um acet ate
aqueous solution (8 of the solvent was adjusted to 7.4 with
aqueous bﬁﬂrﬁrﬂhaca?mwé‘?ﬁ‘)g %fﬁ 1-015: MB (ES, Pos.): 575 (M+ 1)+, 577 (M

5.0 min XAV TeiFpbR Hets g o e{;%s'ﬁl“a%“ﬂ%ﬂ@?}%c%@-@éghﬁ‘ e o
& ven:  MROSIRIECHIPROH I S H s e y3e ) AL 20 et of the

10 rate: 1.0 mL/ min.)

iﬁ 1-0311: M5 (ES, Pos.): 393 (M+ if, 415 (M+ Na)'; HPLC retention tine:
/

1-019:
MS (ES, Pos.): 443 (M + 1)*, 466 (M + Na)*; HPLC retention time: 4.27 min. (Capcell
Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase:

15 acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the solvent

was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-020 (the enantiomer of 1-021):
HPLC retention time: 9.1 min. (CHIRAL PAK AD (DAICEL CHEMICAL

20 INDUSTRIES, LTD), 0.46 cm L.D. x 25 cm, mobile phase: hexane / IPA = 20:1, flow

rate: 1.0 mL/ min.)

1-021 (the enantiomer of 1-020):
HPLC retention time: 11.0 min. (CHIRAL PAK AD (DAICEL CHEMICAL
25 INDUSTRIES, LTD), 0.46 cm LD. x 25 cm, mobile phase: hexane / IPA = 20:1, flow

rate: 1.0 mL / min.)

1-022:



)+; HPLC retention tinme: 4.60 mn. (Capcell Pak UGL20, 4.6 nm x

nm  Shiseido); Flowrate: 1.0 mi/mn; Mobile phase: acetonitrile /
0. 0O5M ammoni um acet at e aqueous solution (80: 20), pH of the solvent was
adjusted to 7.4 with agueous ammonia or acetic acid. 141 1-017 (the
enantiomer of 1-018): HPLC retentild® tine: 10.0 mn. (CH RAL PAK AD ( DAI CEL
CHEM CAL | NDUSTRIES, LTD), 0.46 cml.D. x 25 cm nobile phase: hexane /
| PA= 20: MIS (ESpRos.p 43816 + 1) D461 (M 1niNa)*) HPLG retentior timead 27 ond 4.3 min. 017) -
HPLC retention time: 11.4 min. (CH RAL PAK AD (DAl CEL CHEM CAL .. | NDUSTRI ES,
LTD), O.{@apecat PaklJG120Q,5.6 mm aolfi0 mmp Shiseido); Flow sate: wmlémmhfio bile| ow 10
rate: 1.0 nL /mn.) 1-019: M (ES, Pos.): 443L;G&.2M+é3 ;?1 I\%C+Na)
HPLC r etphass: anetohitmile /9.05M ammoniaa gedipie agpequs ion (80 520w pH of
Shiseido); Flowrate: 1.0 m/mn; Mbile phase: cetonitrile / 0.05M
armoni ursolset wesadjusledins7.4 ovith awv%@nmz@)or aﬁ?“l"’&c’ -he solvent was
adjusted to 7.4 with agueous anmmoni a or acetic acid. 1-020 (the enanti oner
of 1-21): HPLC retention tinme: 9.1 mn. (CH RAL PAKAD (DAl CEL CHEM CAL 20
| NDUSTRI ES, LTD), 0.46 cmI.D. x 25 cm nobile phase: hexane / |PA= 20:1,
flow a3£@231 Onh /mn.) 1-021 (the enantionmer of 1-020): HPLC retention

em 1.0 MSABScRet s (8 A5 A8, (R APELsGpugrme ke Bptceptdt 1 ©)
mn.) 1- PEUGHS 48R %ﬁsoﬁ’x%%, ShisdaS); B rdrd: 1. Hibmdidd Mobe ShastPLC 1 et enti on

tinme: 4.
acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the solvent

-016: _ 25 MBS (ES, Pos.): 457 (M+ if, 459 (M + 3)+, 479 (M + Na)+, 481 (M
!o

10  was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-024:

MS (ES, Pos.): 497 (M +1)*, 499 (M + 3)*, 519 (M + Na)*, 521 (M + Na + 2)"; HPLC

retention time: 3.72 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
15 1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonijum acetate aqueous solutjon

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-025:
‘\ MS (ES, Pos.): 483 (M + 1)", 485 (M + 3)*, 505 (M + Na), 507 (M + Na + 2)"; HPLC
20 retention time: 3.66 min. {Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-026:

25 MS (ES, Pos.): 421 (M + 1)"; HPLC retention time: 5.20 min. (Capcell Pak UG120, 4.6
mm x 150 mm, Shiseido); Flow rate: 1.0 m}/min; Mobile phase: acetonitrile / 0.05M
ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.



Capcel ] Pak UGL20, 4.6 nm x 150 mm Shiseido); Flowrate: 1.0 m/mn;
ébi | §@Pphase: acetonitrile / 0.05M ammoni um acet ate aqueous sol ution (80 :

0), pH of the solvent was adjusted to 7.4 with aqueous ammobni a or acetic
acid. 5 1-023: M (ES, Pos.): 425 (M+ if, 447 (M+ Na)+; HPLC retention
time: 4.16 mn. (Capcell Pak UGL20, 4.6 nm x 150 nm Shiseido); Flow rate:
1.0 ml /min; Mbile phase: a acetod#Brile / 0.05M amoni um acet at e aqueous
solution (80 : 20), pH of the solvent 10 was adjusted to 7.4 with agueous
ammonia or acetic acid. 1-024: WM (ES, Pos.): 497 (M+ if, 499 (M + 3)+,
519 (M + Na)+, 521 (M+ Na + 2)+; HPLC retention tinme: 3.72 mn. (Capcell
Pak UGL2B02%4 6 mm x 150 nm Shiseido); Flowrate: 15 1.0 m/nin; Mbile

AL e B T S s 20
1- 025: ES, Pos.): 48 M + T - +, 507 (M
i - 2 S ko 00 il B R o
. .. ; . . 1le
P, Sl B i

adjusted to 7.4 wth agueous anmonj l.&g acid.  1-026: 25 M5 (ES,
Pos. ) : 4‘2&5%‘1‘17«’5&%”5%,-4 haapEQus, a‘Jr’fﬂ?%%&?@t”IE@m n. (Capcell Pak UGL20, 4.6
nm x 150 nm Shiseido); Flowrate: 1.0 m/mn; Mbile phase: acetonitrile /
0. 05M anmmoni um acet at e aqueous solution (80 : 20), pH of the solvent was
adj ust ed _@Q /.4 wth aqueous ammonia or acetic acid. 143 1-027: MS (ES,
Pos.): 4 %‘M+ If, 431 (M+ Na)+; HPLC retention tine: 2.70 mn. (Capcell
Pak UGL2fg 241570 PV HPLESietlion Hnf¥s[43tsin. (Cdpcell Pak WGIOpIbe phase:
acetonﬁsrﬂﬁlipgy}). (}SE/I amr’li um acet ate aqueous solution (80 : 20), pH of
the §8! VR x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M

ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

1-029:
15 | MS (ES, Pos.): 415 (M + 1)*; HPLC retention time: 5.27 min, (Capcell Pak UG120, 4.6
mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M

ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

20 1-030:
MS (ES, Pos.): 485 (M + 1), 487 (M + 3)", 507 (M + Na)*, 509 (M + Na + 2)"; HPLC
retention time: 8.57 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-031:
MS (ES, Pos.): 471 (M + 1)*, 473 (M + 3)", 493 (M + Na)*, 495 (M + Na + 2)"; HPLC
retention time: 7.71 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:



s adjusted to 7.4 with aqueous anmoni a or acetic acid. 1-028: M (ES,

) @®L9 (M+ 1)+, HPLC retention tine: 5.45 mn. (Capcell Pak UGL20, 4.6

nm x 150 nm Shiseido); Flowrate: 1.0 m/mn; Mbile phase:
acetonitrile / 0.05M amoni um acet at e aqueous sol ution (80: 20), pH of the
solvent was adjusted to 7.4 wth aqueous anmonia or acetic acid. 1-029:
15 M5 (ES, Pos.): 415 (M+ 1)+; HRWG retention tinme: 5.27 mn. (Capcell Pak
UGL20, 4.6 mmx 150 mm Shiseido); Flowrate: 1.0 m/mn; Mbile phase:
acet oni t1.0 nd/min) Misbile ;ﬂﬂmraccmmadevBwéh/hqmwmmmecmtp@qumsolﬂbyn pH of the
solvent was adjusted to 7.4 wth aqueous ammonia or acetic acid, 20 1-030:
M5 (ES, (@@0s2D), piBof (hblselveht wal&ﬂy(&tﬁdnoc%tkmmqpmus agmonia QDQC%JMa‘FJdNa + 2) +;
HPLC retention tine: '8.57 mn. (Capcell Pak UGL20, 4.6 mm x 150 nmm
Shiseido); Flowrate: 1.0 m/mn; Mbile phase: acetonitrile / 0.05M
ammoni um acet at e aqueous solution (80 : 20), pH of the solvent was adjusted
to 7.4 w-0B6:aqueous amonia or acetic acid. 25 1-031: M (ES, Pos.): 471
(M+if, 473 (M+ 3)+, 493 (M + Na)+ 495 Na + 2) HPLC, .retention
ti me: 57. M85 (ESnPog. CA7dM + )k 42R:(Mo* Na) gH e&“ﬂé‘°ﬂ1‘1‘f“°$f’i13§éinao§capﬁ?]$w rate:

144 1.0 m/mn;, Mbile phase: acetonitrile / i um acet at e
agueous %Iﬁ!iﬁﬂ%“@%ﬂ x50 mppShiseid %IPiQW 1&/&8}:”"&1&%@8 PEFC7 4 with
aqueous ammoni a or _acetic i 1-036: 5 R + 1)+, 429
(M + Na)acetopjbrite /G OelMk %Womuwem&?t%%l“ﬁi"ﬂ? m%@ﬁ’é’tE@PI 28?»&%’ ‘iég%‘gl" s mm x 150
nm Shi sei do rat 1.0 Md/mn bi.l e ase: acetonitrile / 0.05M
ammoni urﬁ’%ﬁ:@&%‘éﬁ‘é'&’ Wﬂ‘fsi W?@BWNQ% acm of the solvent was
adjusted to 7.4 vvlth aqueous anmonia or acetic acid. C

10 1-037:

MS (ES, Pos.): 415 (M + Na)*; HPLC retention time: 3.98 min. (Capcell Pak UG120,
4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05SM
ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4
with aqueous ammonia or acetic acid.

15
1-039:
MS (ES, Pos.): 471 (M +1)*, 473 (M + 3)", 493 M + Na)*, 495(M + Na + 2)"; HPLC
retention time: 4.91 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

20 (80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-040:

MS (ES, Pos.): 479 (M + Na)’, 481 (M + Na + 2)*; HPLC retention time: 4.46 min.

(Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile
25  phase: acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the

solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-041:



0 1-Q37: M5 (ES, Pos.): 415 (M + Na)+; HPLC retention tinme: 3.98 mn.
‘Ca_poa Pak UG120, 4.6 mm x 150 mm Shiseido); Flowrate: 1.0 m/mn;
Mobi | e phase: acetonitrile / 0.05M anmoni um acet ate aqueous solution (80 :
20), pH of the solvent was adjusted to 7.4 wth aqueous anmoni a or acetic
acid. 15 1-039: M (ES, Pos.): 471 (M+ 1)+, 473 (M+ 3)+,493 (M + Na) +,
495(M + Na + 2)+; HPLC retentiont43me: 4.91 min. (Capcell Pak UGL20, 4.6

nm x 150 nmm Shi sei do Fl ow rate: Mobi | e ; gnitrile
/' 0. 05MMSH(ES) Ros)ad 3 elaqdé%h@r%m&ﬂwﬂezgk%%“ (o IWGE%@%W vent
was adjusted to 7.4 with aqueous nl.a ce . a1l am M5 (ES,
Pos.): 48 x(190+miafhiseide) Hlaw ralki b@‘"?@‘?%‘n?&éﬁ“] rll‘g’wé%?f“ﬁa m n.

(Capcel | Pak UGL20, 4.6 mm x_150 ei /[ mn;
Mobi | e aﬂ@qﬂ%@“"&@éﬂ&?ﬁ‘tsﬁﬂ“éw}‘ (@n() ﬁ\%gﬁ%ﬁlgéngyaafs atgé(g%gwsol ution

(80 : 20), pH of the sol vent WaLs adjusted to 7.4 with agqueous anmoni a or
acetic agthpqueowvammania or RREtEEId pos’ ) 435 (M + 1)+ HPLC retention tine:
5.56 mn. (Capcell Pak UGL20, 4.6 mmx 150 mm Shiseido); Flowrate: 1.0
m / m%; Mbile phase: acetonitrile / 0.05M armmoni um acetate aqueous
solution (80 : 20), pH of the solvent was adjusted to 7.4 wth aqueous
anmoni a Jcetic acid. 5 1- 043 M5 (ES, Pos.): 429 (M + 1)+; HPLC

t ent 2 BAOUGHIR0,30h6sei do) ;
Ir:IGO\?vnr ;3\35 (Eggp‘?ﬁs)/ %?9 {FA:%DJD)(F gtgge‘g’c%}tg% I’l.?t4 ? ﬁlg (lcfgt%ISM 0 anmoni u?nel °)
acetate ueg#fmg,o |t 08 (ﬁQw ra.%Oi 0 Rl MdtlegHaye Atetoaigrilad DOSMd to 7. 4

10 with mmnl r acetic acid. 1-044: M5 (ES, Pos.): 499 (M +
) . 50L (M diud) abetalddduedsd SNitioa80 : 28), pil dfGhersolver(t Gagsmejuisted to 7.4

10 with aqueous ammonia or acetic acid.

1-044:
MS (ES, Pos.): 499 (M + 1) 501 (M +3), HPLC retention time: 6.66 min. (Capcell

Pak UG120, 4.6 mm X 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase:
15 acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the solvent

was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-045:
L MS (ES, Pos.): 485 (M + 1), 487 (M + 3)*, 507 (M + Na)*, 509 (M + Na + 2)"; HPLC
90 retention time: 6.89 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 wilh aqueous ammonia or acetic acid.

1-056:
25 MS (ES, Pos.): 415 (M + 1)"; HPLC retention time: 4.45 min. (Capcell Pak UG120, 4.6
mm x 150 mm, Shiseido); Flow rate: 1.0 m}/min; Mobile phase: acetonitrile / 0.05M

ammonjum acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.



Pak UGL20, 4.6 mm x 156 mm Shiseido); Flowrate: 1.0 ml/mn; Mobile phase:
nitrile / 0.05M amoni um acet at e aqueous solution (80 : 20), pH of

ac

e solvent was adjusted to 7.4 with agqueous anmoni a or acetic acid.

1- 045:

M5 (ES, Pos.): 485 (M+ if, 487 (M+ 3)+, 507 (M+ Na)+, 509 (M +

Na + 2)+, HPLC 20 retention tinme: 6.89 mn. (Capcell Pak UGL20, 4.6 nmm x

150 mm

Shiseido); Flowrate: 1.014%/ m n; Mbile phase: acetonitrile /

0. 0O5M amoni um acet at e aqueous solution (80: 20), pH of the solvent was
adjusted to 7.4 with agueous amoni a or acetic acid. 1-056: 25 M5 (ES,

Pos.):

415 (M + 1)+; HPLC retention tine: 4.45 mn. (Capcell Pak UGL20, 4.6
nmm X 1501.08F: Shi seido); Flowrate: 1.0 ml/mn; Mobil e phase: acetonitrile /

0. 05M anmoni um acet at e aqueous sol ution (80: 20), pH of the solvent was

adj ust e
Pos. ) :

dMIS(EB, Ros. )48l (Muadpud8a@von3); BPLEsetentomting: 7.54 guin1(@egell M5 (ES,
485 (M + if, 487 (14 + 3)+, HPLC retention tine; 7.54 mn. (Capcell
Pak UGL2Pak UGA20yM.6& nits @ 15 mishShis¢ido) Flaw mte:rka® a/minpMebilgphaseppbi | e phase:

5 acetonitrile / 0.05M amoni um acet ate aqueous sol uti égo .. 20), pH of
el

the sl vaetonitvites/ 65 Msmrdonivmzacatag aqveaws sobition{§n 80h Pk 0
M5 (ES, Pos.): 571 (M+ Na)+, 573 (M+ Na + 2)', 575 (M+ Na + 4)';

1- 063:

endcid.

HPLC r etwas idjusted ® 7.# mith auegnsammonizapastic apik UGL20, 4.6 mm x 150 mm
Shi seido); Flowrate: 1.0 m/mn; Mbile phase: acetonitrile / 0.05M
anmoni um acet at e aqueous solution (80 : 20), pH of the solvent was
adjusted to 7.4 with agueous ammoni a or acetic acid. 1-092: 15 M5 (ES,

Pos. ) :

863 + 1) +: HPLC retention time: 6.24 min. (Capcell Pak UGL20, 4.6

By 05 oM, s EAREGE T R STY ot Oby N Fefy PR RSk, L °

05M

adj u% edtiltng: 5261 mﬁ’lvI (tdgpge%aﬁ)c%(}w fhnP% 139%1{1981‘393@0); ERw 4.0

15

20

25

mi/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solutjon (80 :

20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-092:
MS (ES, Pos.): 449 (M + 1)7; HPLC retention time: 6.24 min. (Capcell Pak UG120, 4.6
mm % 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M

ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

1-094:
MS (ES, Pos.): 443 (M + 1)*; HPLC retention time: 6.22 min. (Capcell Pak UG120, 4.6
mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05SM

ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

1-103:
MS (ES, Pos.): 589 (M + 1), 591 (M + 3)", 593(M + 5), 611(M + Na)*, 613 (M +Na +
2)*, 615 (M + Na + 4)"; HPLC retention time: 5.01 min. (Capeell Pak UG120, 4.6 mm x



M5 (ES, Pos.): 443 (M+ 1)+; HPLC retention tine: 6.22 mn. (Capcell Pak
20,68. 6 mm x 150 mm Shiseido); Flowrate: 1.0 m/mn; Mbile phase:
acetonirtrile / 0.05M anmonium acetate aqueous solution (80 : 20), pH of
the solvent was adjusted to 7.4 wth aqueous ammoni a or acetic acid. 25
1-103: MS (ES, Pos.): 589 (M+ if, 591 (M+ 3)+, 593(M+ 5), 611(M + Na) +,
613 (M +Na + 2)+, 615 (M+ Na + 4u#% HPLC retention tinme: 5.01 mn..
(Capcel | Pak UGL20, 4.6 mmx 147 150 mm Shiseido); Flowrate: 1.0
m/mn; Miphhe Saikene); MeRtrart 10ihKmin; Mdbild phaseracétonitidle ¢ 04581 aqueous
solution (80 :© 20), pH of the solvent was adjusted to 7.4 wth aqueous

amoni 8 KhmBaRin Scetit dquddud sdl@don (8 (2B, pHPofthe solvédt was adjusted tod78 (M +
3)+, 493 (M + Na)+, 495 (M+ Na + 2)+ HPLC retention tinme: 6.69 mn.

(Capcel | witBkqiéahig @mmforBa bimacetit 36dnm  Shi sei do); Flow rate: 1.0 m/nmin;
Mobi | e phase: acetonitrile / 0.05M ammoni um acet ate aqueous solution (80 :
20), pH of the solvent was adjusted to 7.4 with aqueous ammoni a or acetic
acid. 10 1-105: WMs (ES, Pos.): 457 (M +.1)+, 459 (M+ 3)+, 479 (M + Na) +,
481 (M +1d¥e4+ 2)+; HPLC retention tine: 6.01 min. (Capcell Pak UGL20, 4.6
nm x 150 mm Shiseido); Flowrate: 1.0 nl/mn; Mbile phase:, %?tgni trile
/0. 05M MSES, Bos.jdFl(Me+d)u 33 MsoB)it $4BhM s Na):495dM +31a H£)'s | vent
was adjusted to 7.4 with a&Jeous anmoni a or acetic acid, 1;’19&4;86 M5 (ES,
Pos.): 4@entivh tintey 6,6950in. (Gapcel Pak USHR0( 4/6.mmgs 150 may opFlawapte: * Lp| ¢
retention time; 8.06 mn. (Capeell P;EEAJGMO, 4.6 mm x 150 gn‘%}-' .Shi sei do) ;
Fl ow r at &0 mlgrging Mpbile/nhase: agpipritrde QLo M ammoniym a¢4i4te 2quepus S{PUARD NI um
acetate aquequs solutio 80 : 20 f.the sal vent s to 7.4
& h aquBbu2Osmrbar thessborpadiii % b aguists dilontf3: Akt 3t
10

1-105:

MS (ES, Pos.): 457 (M + 1)", 459 (M +3)*, 479 (M + Na)*, 481 (M + Na + 2)*; HPLC

retention time: 6.01 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:

1.0 mY/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

15 (80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-106:

MS (ES, Pos.): 499 (M + 1), 501 (M + 3)", 521 (M + Na)*, 523 (M + Na + 2)"; HPLC

retention time: 8.06 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
20 1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate agueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-107:

MS (ES, Pos.): 485 (M + 1)", 487 (M + 3)*, 507 (M + Na)*, 509 (M + Na + 2)"; HPLC
25  retention time: 10.24 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow

rate: 1.0 m}/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous

solution (80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic

acid.



M5 (ES, Pos.): 485 (M + 1)+, 487 (M+ 3)+9 507 (M+ Na)+, 509 (M+ Na +

; C 25 retention tinme: 10.24 mn. (Capcell Pak UGL20, 4.6 mm x 150
nm Shiseido); Flow rate: 1.0 m/mn; Mbile phase: acetonitrile / 0.05M
anmoni um acet at e aqueous solution (80 : 20), pH of the solvent was
adjusted to 7.4 with agueous ammoni a or acetic acid. 148 1-110: M (ES,
Pos.): 501 (M+ 1)+, 503 (M+ 3)+34823 (M+ Na)", 525 (M+ Na + 2)+; HPLC
retention time: 4.61 mn. (Capcell Pak UGL20, 4.6 mm x 150 nun, Shi seido);
Flowrate: 5 1.0 mi/mn; Mbile phase: acetonitrile / 0.05M ammoni um
acet at e aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4
w th aquegus; ammoni a or acetic acid. 1-114: M5 (ES, Pos.): 613 (M + Na)",
615 (M+ Na + 2)+, 617(M+ Na + 4)+;, HPLC retentlon 10 tinme: 2.57 mn.
(Capcel | MBESJBORR,501.(M st 505 (Mnuid)’, 513 Qdi+d¥y)’, 325¢M H—d‘ﬂ%*!- 2)Y'; ®1PL& / ni n;
Mobi | e phase: acetonitrile / 0.05M ammoni um acet at e aqueous sol uti on (80 ;
20), pH mdertiba tise: deiltmina (Capdpll Pale WG12074-6 mmneh 13 mas S&iﬁ?ﬁrﬂﬁ“’d’ﬁte&cetl c
acid. 1-115: 15 HPLC retention tine: 10.6 mn. (CH RAL PAK AD (DAl CEL
CHEM GAL1.0InNpuisT Mdkdle phasey aceonigile /rmosm apmpgiLRACH s aeeqs saWtionex ane /
| PA= 20:1, flow rate: 1.0 nL/ mn.) 1-116: 20 M5 (ES, Pos.): 451 (M +
Na) +, 458010}, pihofithe selveppy s adiustad P With@queonsammonia of aggiiRaFIdpAK AD
( DAl CEL CHEM CAL | NDUSTR! ES, LTD), 0.46 cmI|.D. x 25 cm nobile phase:
hexane / I PA= 20:1, flowrate: 1.0 nL/ mn.) 1-117: 25 HPLC retention
time: 9.3 _mn. (CHI RAL PAK AD (DAI CEL CHEM CAL | NDUSTRIES, LTD), 0.46 cm
l.D. X 213‘(1,?11‘1 nobi | e phase: hexane / IPA = 20:1, flow rate: 1.0 nL/ mn.)

1 85, Pos): 613 (M + Na)*, 615 (M + Na + 2)", 617(M + Na + 4)"; HPLC retention

10 time: 2.57 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0
ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution (80 :

20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-115:
15 HPLC retention time: 10.6 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 0.46 cm L.D. x 25 c¢m, mobile phase: hexane / IPA = 20:1, flow

rate: 1.0 mL / min.)

1-116:

20 MS (ES, Pos.): 451 (M + Na)*, 453 (M + Na + 2)"; HPLC retention time: 11.5 min.
(CHIRAL PAK AD (DAICEL CHEMICAL INDUSTRIES, LTD), 0.46 cm 1.D. x 25 cm,
mobile phase; hexane / IPA = 20:1, flow rate: 1.0 mL / min.)

1-117:
25 HPLC retention time: 9.3 min, (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 0.46 cm LD. x 25 cm, mobile phase: hexane / IPA = 20:1, flow

rate: 1.0 mL / min.)



M5 (ES, Pos.): 429 (M+ 1), 431 (M+ 3)+; HPLC retention tinme: 12.1 mn.

I
bile

PAK AD (DAI CEL CHEM CAL | NDUSTRIES, LTD), 0.46 cm|.D. x 25 cm
phase: hexane / I PA= 20:1, flowrate: 1.0 nL / mn.) 5 1-125: M5

(ES, Pos.): 388 (M+ 1)+, 410 (M+ Na)+; HPLC retention tinme: 4.20 mn.

(Capceli Pak UGL20, 4.6 mm x 150 mm Shiseido); Flowrate: 1.0 ml/mn;
Mobi | e phase: 0 acetonitrile / O. anmoni um acet at e aqueous sol uti on (80
20), pH of the solvent 10 was adjusted to 7.4 with aqueous amoni a or

acetic

4.40 mn

ach ?%al 126: Ms (ES, Pos.): 396 (M+ Na)+; HPLC retention tine:

pcel | Pak UGL20, 4.6 mm x 150 mm Shiseido); Flowrate: 1.0

mi/m n; M(%gg*se %5&%99 (RE£Y 431r1N‘[ﬂ- 3y HPEGhdBntimine:L12. hasih ACHIRALROUS
sol ution HYof thé solvent was adjusted to 7.4 with aqueous
anmoni a A1CEL CHEMICALINDU SERIBSe DI DY ®46 o 11D.1235 croRinobik ue 0. 55

(devel opi ng so vent: hexane / EtOAc= 1:1, TLC plate Silica gel 60 F 254 20

(I\/erck))phawwé%e(/iimml ﬂaacma: B4 @i (1 H m, 1.83-2.03 (2 H m,
2.05- 2.18 H m, 4(3H s), 2246 (3 H m, 2.53 (3 H s), 2.99-3.12

(1 Hsm,
2.0 Hz), 7.62 (1 H d, J = 2.0 Hz); M5 (ES, Pos.): 556 (M + Na)+,

d, J =

331370 (3H m, 3.90-4.02 (1 H n), 6.63 (1 H s), 7.30 (1 H,

558 (M +1-M2s:+ 2), 560 (M + Na + 4)+ 25 1-128 (a diastereoi soner of 1-127):
Rf val ue 0.48 (devel oping solvent: hexane / EtOAc=1:1, TLC plate $jlica gel
60 F 254M5((m Pég.): 38&Mwm)(mm(mNa)Cddﬁb§3 rgemlcmzu@cgﬂ@imm(weﬂl 89-2.03

(2 H

m, 2.05- 2.19 (1 H_m H s), 2.46 (3 H = 1.2 Hz),

2.53 (3 P‘hklslh;i;lZ@, 44 ndn 350 R Shﬁfeldq)smovermlﬁ wnvgmowephasg-l 4.02 (1 H,

, 6.63 (1 H s), 7.30 (1 H d, J=2 2.0 Hz
n ( ES, mmn)ml o.m ammqmw@@@e'@m aﬂu39“ﬁ %@310('%&: §§?1+ngs%f 3?@0 "?&é) +, 5)58

Na 2 Na 4
Y 10 swas qcdinstocbip 7.4 pihcaapea s, AmPRTHIR P acel’s asid

15

20

S, Pos.): 570 (M+ if, 572 (M

1-126:
MS (ES, Pos.): 396 (M + Na)"; HPLC retention time: 4.40 min. (Capcell Pak UG120,
4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M

ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

1-127 (a diastercoisomer of 1-128):

Rf value 0.55 (developing solvent: hexane / EtOAc= 1:1, TLC plate Silica gel 60 F 254
(Merck)); 'H NMR (300 MHz, CDCI3) 8 1.64-1.82 (1 H, m), 1.83-2.03 (2 H, m), 2.05-
2.18 (14, m), 234 (3 H, 5),246 (3H, m), 2.53 (3 H, 5), 2.99-3.12 (1 H, m), 3.31-3.70
(3H, m), 3.90-4.02 (1 H, m), 6.63 (1 H, 5), 7.30 (1 H, d,J=20Hz),7.62(1H,4,J=
2.0 Hz); MS (ES, Pos.): 556 (M + Na)*, 558 (M + Na + 2), 560 (M + Na + 4*

1-128 (a diastereoisomer of 1-127):

Rf value 0.48 (developing solvent: hexane / EtOAc= 1:1, TLC plate Silica gel '60 F 254
(Merck)); 'H NMR (300 MHz, CDCI3) 6 1.62-1.81 (1 H, m), 1.89-2.03 (2 H, m), 2.05-
2.19(1 H, m), 2.35(3H,s),2.46 3H,d,/=12Hz), 253 3 H, 5), 3.01-3.13 (1 H, m),



mn. (Capcell Pak UGL20, 4.6 mm x 150 mm Shiseido); Flowrate: 1.0 ml/mn;
il hase: acetonitrile / 0.05M ammoni um acet ate aqueous sol ution (80 :
), pH of the O solvent was adjusted to 7.4 with agueous ammoni a or acetic
acid. 10 1-130: WMs (ES, Pos.): 452 (M + 1)+, 454(M + 3)+1474(M + Na)",
476(M + Na + 2)+; HPLC retention tine: 5. 36 mn. (Capcell Pak UGL20, 4.6
mm x 150 mm Shiseido); Flow rate;jsgl.0 ml/mn; Mbile phase: acetonitrile
/0. 05M amoni um acet at e aqueous solution 15 (80 : 20), pH of the sol vent
was adj ugBes J0(3H, 4n)/\B BN-420R SOHSIANGTER (BHDS), GOY1 &, e ¢.2.0 Hz),3162 (BH( ES,
Pos.): 460 (M+ Na)", 462 (M+ Na + 2)+, HPLC retention tine: 4.87 mn.
(Capcel | d,WZ-m;i)QMglﬁm Pas.X: SFOM™ 1)SHHB6 Mo B)”, BEBR(Mr-a6); 536 (M Na)'n;
Mobil e 20 phase:” acetonitrile / 0.05M ammoni um acet at e aqueous sol ution
(80 : 20358 (Mi+0Na triB, 5690(M @Na waly* adj usted to 7.4 with aqueous anmonia or
acetic acid. 1-132: M (ES, Pos.): 456 (M+ Na)'; HPLC retention tine:
5.12 mn. (Capcell Pak UGL20, 25 4.6 nm x 150 nm Shiseido); Flow rate:
1.0 mM/mn; Mbile phase: acetonitrile / 0.05M anmoni um acet at e agueous
sol ut on1189: 20), pH of the solvent was adjusted to 7.4 wth aqueous

ammoni a or acetic acid. o 1+51 1- 133:* MS (ES, Pos.): 442 (M + I\ka'g; HPLC
ret ent i oMS (B8 Pod):640ivh+ 1)'Cap2 €M+ BhkS 8,5 §ﬂ1§2@ﬁ?tﬁmﬂﬂlrﬁﬁ’] “Bhi sei do) ;

Flowrate: 1.0 m/mn; Mbile phase; acetaqgnitrile / 0'-05i/|@1/am'17)l\r)[i gg& acetate
aqueous B (Capseli(Bai UGHS, 4.mmyx 150 amophjseido)y Blowarate; J QmlgniMgdue \; 1y
agueous ammoni a or acetic acid. 1-138: M5 (ES, Pos.é' a&g i_{glglg[ Na)', 502
(M + Na phasg:aceiqmitciler/QaMiammeninm. acatajpaqueops souton (80 1 2B PHREBY “ 4) 6 nm x
150 mm Shi sei do) ;.. Fl gw 1?te; 1.0 m/mn;.Mbile 10 phase: acetonitrile /
@ 05M antriventasadiugice 1o SBHH 2Q450UE PUMOPEPT- 26885 8 of ¢t he

10

1-130:

MS (BS, Pos.): 452 (M + 1)*, 454(M + 3)", 474(M + Na)*, 476(M + Na + 2)*; HPLC
retention time: 5.36 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

15 (80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid..

1-131:
MS (ES, Pos.): 460 (M + Na)*, 462 (M + Na + 2)*; HPLC retention time: 4.87 min.
¢ (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile
20 phase: acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the

solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-132:
MS (ES, Pos.): 456 (M + Na)*; HPLC retention time: 5.12 min. (Capcell Pak UG120,
25 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M

ammonium acelate aqueous solution (80 : 20), pH of the solvent was adjusted 10 7.4

with aqueous ammonia or acetic acid.



sol vent was adjusted to 7.4 with agueous ammoni a or acetic acid. 1-140: M5
g'ls I‘ 410 (M + 1)+; HPLC retention time: 5.85 nmin. (Capcell Pak-

20 6 15 mMm x 150 mm Shiseido); Flowrate: 1.0 m/mn; Mbile phase:
acetonitrile / 0.05M amoni um acet ate aqueous solution (80 : 20), pH of the
solvent was adjusted to 7.4 wth aqueous anmonia or acetic acid. 1-141:

20 M5 (ES, Pos.): 480 (M+ 1) +, 482 (M+ 3)', 502 (M+ Na)+, 504 (M+ Na +
2)+; HPLC retention tine: 7.51 mn. (Capcell Pak UGL20, 4.6 mm x 150 nmm
Shi sei doyjzpow rate: 1.0 ml/mn; Mbile phase: acetonitrile / 0.05M

ammoni um acet at e aqueous sol utlon (80 : 20), pH of the solvent was adjusted

tO 7.4 VM‘S*'(E@qPSﬂJWQT(NDﬂlmgbrl-lm.({étdtmtmmtnm 4265 unm@apqvﬂl’(a& HGH . ): 466
(M+ 1) + 3) (M+ Na)+, 490 (M + Na + 2)+; IJS g&tention
tinme: 9. 0% 1s(cﬁaagsmseiaayg FlSE 26te: 1.0 Gal/ming rﬁnlemhasesm@ema@y My rate:
1.0 mM/mn; Mbile phase: acetonitrile / 0.05M amoni um‘fceqia gueous

sol ut i onalgﬁgmuﬁﬁﬁbetataQqueopHsmiﬁtmméBOS(ﬂOQmﬂ ofithe salyenkyvayadipst th aqueous
anmonia or acetic acid. 1-143: Ms (ES, Pos.): 584 (M+ 1) +, 586 (M+ 3)
+, 588 (Mmaql)eotsaﬁﬁﬁnﬁ:wb&adﬂayae!d 608 (M+ 5 Na + 2)+, 610 (M+ Na + 4)+;
HPLC retention time: 4.48 mn. (Capcell Pak UGL20, 4.6 nmx 150 mm

Shi sei do); Flow rate: 1 O mM/mn; Mbile phase: acetonitrile / 0.05M

ammoni um acet at e aqueous sol ution (80: 20), pH of the solvent was adjusted
to 7.4 W1BA: aqueous anmmoni a or acetic acid. 0 10 1-144: M5 (ES, Pos.): 466

e 5. i Por SR ol G R B Py Safogie e o0
1.0 mM/mn; Mobil e has acet tr| e aqueous
';: gngfiiggitl’lﬂ]gp &6 'P‘P?é‘ %?‘ngsdg?i&ﬁust g%D?IOq-gyﬁﬁ, l:‘?laequeous

10 phase: acetonitrile )dO 04M ammonium acetate aqueous solution (80 : 20), pH of the

solvent was adjusted to 7.4 with aqueous ammonia or acetic ac:d.

1-140:
MS (ES, Pos.): 410 (M + 1)*; HPLC retention time: 5.85 min. (Capcell Pak UG120, 4.6
15 mm x 150 mm, Shiseido); Flow rate: 1.0 m)/min; Mobile phase: acetonitrile / 0.05M

ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

L 1-141:
20 MS (ES, Pos.): 480 (M + 1)7, 482 (M + 3) * 502 (M + Na)*, 504 (M + Na + 2)"; HPLC
retention time: 7.51 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

25 1-142:
MS (ES, Pos.): 466 (M + 1) * 468 (M +3)", 488 (M + Na)*, 490 (M + Na + 2)"; HPLC
retention time: 9.01 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:

1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution



1-146: MS (ES, Pos.): 516 (M+ Na)+, 518 (M+ Na + 2)+; HPLC retention '
X 63 mn. (Capcell Pak UGL20, 4.6 mm x 150 mm Shiseido); Flow rate:
.0 mM/'mn; Mbile phase: acetonitrile / 0.05M ammoni um acet at e aqueous
solution (80 : 20), pH of the 20 solvent was adjusted to 7.4 with agueous
ammoni a or acetic acid. 1-147: M5 (ES, Pos.): 480 (M+ if, 482 (M + 3)+,
502 (M+ Na)+, 504 (M+ Na + 2)+; j43LC retention tine: 3.44 min. (Capcell
Pak UGL20, 4.6 nmm x 150 nm Shiseido); Flowrate: 25 1.0 nl/mn; Mbile

phase: :) LH bEtHe sOIVeAMyaEAj0itedNcET. 4 nitheaqaeoesDaime nialriaoetic 4c8D - 20)
pH of the sol vent was adjusted to 7.4 with aqueous anmoni a or acetic acid.
1-149: 153 WMS (ES, Pos.): 466 (M+ If, 468 (M+ 3)+,488 (M + Na)+, 490 (M
+ Na + 2)+ 1-168: Ms (ES, Pos.): 444. (M+ 1)+, 466 (M + Na)+;, HPLC
retenti opiggye: 4.11 mn. (Capcell 5 Pak UGL20, 4.6 mm x 150 mm
Shiseido); Flowrate: 1.0 mM/mn; Mbile phase: acetonitrile / 0.05M
amroni uUNMSC@S Pos. jRABAqMS +<IOr LBS6qM ¢89°*, sszc(M + 501" 0606t M+ 08 (Mnis
adjusted to 7.4 wth aqueous anmonia or acetic acid. Q1-171: 10 Ms (ES,
Pos.) 5 S5H6 HN,610f(M 52 £ M) HPLE res@tiot Kime: 5)48m3118C(pm61lPﬂl§)‘JG12§’265(M + Na
+ 2)+, 622 (M+ Na + 4)+; HPLC retention tine: 5.87 m cel | Pak
UGL20, 4mf x50 mm,smnamﬁo)smmraues)l 0 ml/igviny Mobile mh@emqeﬁﬁwrllq\g@ﬂw phase:
acetonitrile / 0.05M anmoni um acet ate ueous sol ution é 9) pH of

t he sol vammonbum aefjtals agueaus sqluuonm#%q&éeﬁ@caﬁﬁhﬁm ¥api Jﬁ%@it cid. 15
1-174: MS (ES, Pos.): 506 (M+ jf, 508 (M+ 3)+, 528 (M+ Na)+, 530 (M +
Na + 2) +W11HP9@01\5@WRHIQ)HY%‘E°1‘PE“@ 83 m n (Capcel | Pak UGL20, 4.6 nm x 150
nm Shiseido); Flowrate: 1.0 mi/mn; Mbile phase: acetonitrile / 0.05M
dnoni um acet at e aqueous sol uti on 20 (80 1 20), pH of the solvent was

adj usibed1 1847 4 with aqueous ammoni a or acetic acid.

MS (ES, Pos.): 466 (M + 1)*, 468 (M + 3)", 488 (M + Na)*, 490 (M + Na + 2)"; HPLC
retention time: 5.92 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution
(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

15
1-146:
MS (ES, Pos.): 516 (M + Na)", 518 (M + Na + 2)*; HPLC retention time: 8.63 min.
(Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile
phase: acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the

20 solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-147:

MS (ES, Pos.): 480 (M + 1)*, 482 (M + 3)", 502 (M + Na)", 504 (M + Na + 2)*; HPLC

retention time: 3.44 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
25 1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetale aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-149:



1-179: M5 (ES, Pos.): 474 (M+ Na)+, 476 (M+ Na + 2)+; HPLC retention
ne: 74 mn. (Capcell Pak UGL20, 4.6 mm x 150 mm Shiseido); Flow rate:
.0 M/ 'mn; Mbile 25 phase: acetonitrile / 0.05M amobni um acet at e aqueous
solution (80: 20), pH of the solvent was adjusted to 7.4 with agueous
ammonia or acetic acid. 1-194: 154 M (ES, Pos.): 421 (M+ 1)+, HPLC
retention tine: 5.08 mn. (Capcel hgRak UGL20, 4.6 mmx 150 nm Shi sei do);
Flowrate: 1.0 m/mn; Mbile phase: acetonitrile / 0.05M anmmoni um acet ate

agueous el ki . ; * BER ol 4 B, 488 @E N ABdMIsSING+2)* 7.4 with
aqueous g%ﬁl g&c}agggt\dﬁg)l%(’:?d. H‘gl 1%09: (\MIVB (aI{E)%, Pos. ): 49162@(M + 1)
1-210: 10 Ms (ES, Pos.): 482 (M+ if 1-222: M5 (ES, Pos.): 421 (M+ 1)+,
HPLC retention time: 7.13 mn. (Capcell Pak UGL20, 4.6 nmm x 150 mm
Shi sei doy.jgd:l ow rate: 1.0 m/mn; Mbile phase: acetonitrile / 0.05M 15
ammoni um acet at e aqueous solution (80 : 20), pH of the solvent was adjusted
to 7.4 MiSYBSARUERUIAINP)R466 (MoeNay'; HPLE. retentasimeMs 1 men. (epesll 575 (M-
+if, 577 (M+ 3)+,579 (M+ 5)+ 20 HPLC retention tinme: 8.6 mn. (CH RAL
PAK AD (B WEL2GHE/ oAk 150MMSSHis&o); FXDY rate. UG miimin; Mobide phasein  nobi | e
phase: hexane / IPA = 20:1, flow rate: 1.0 nL / mn.)_ 1-239: 25 M5 (ES,
Pos.): GatBtoflvrile /10.05MERTm¢hium Rptate EFGoyssoluton (BQPRY), pht eithe sotventne: 9. 6
m n. (CH RAL PAK AD (DAl CEL CHEM CAL L. :

was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-171:
10 MS (ES, Pos.): 596 (M + 1)', 598 (M + 3)*, 600 (M + 5)", 618 (M + Na)", 620 (M + Na

+2)*, 622 (M + Na + 4)*; HPLC retention time: 5.87 min. (Capcell Pak UG120, 4.6 mm

x 150 mm, Shiseido); Flow rate: 1.0 m{/min; Mobile phase: acetonitrile / 0.05M

ammonium acetate aqheous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

15

1-174:

MS (ES, Pos.): 506 (M + 1)*, 508 (M + 3), 528 (M + Na)"*, 530 (M + Na + 2)"; HPLC

retention time: 5.83 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
v 1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

20 (80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-176:

MS (ES, Pos.): 474 (M + Na)*, 476 (M + Na + 2)"; HPLC retention time: 5.74 min.

(Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 mi/min; Mobile
25  phase: acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the

solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-194:



e: 1.0 nm/ mn.) 155 1-240: M5 (ES, Pos.): 570 (M+ 1)+, 572 (M +

4 (M+ 5)+ HPLC retention tinme: 13.0 mn. (CH RAL PAK AD (DAl CEL
CHEM CAL 5 INDUSTRIES, LTD), 0.46 cmI|.D. x 25 cm nobile phase: hexane /
| PA = 100:1, flow rate: 1.0 nL / mn.) 1-241: M (ES, Pos.): 570 (M+ if
572 (M + 3)+,574 (M + 5)+ 10 HPLCykgtention tine: 11.9 mn. (CH RAL PAKAD
(DAI CEL CHEM CAL I NDUSTRIES, LTD), 0.46 cm1.D. x 25 cm nobil e phase:
hexane /\kRAs-pdOD:ab1 (M Q\a{%“-l]-ﬁi]_i:relerﬁioﬁ&imdﬁsmgmﬁh 2Gipcell Pak GG 4.6P0s. )
438 (M + 1f, 440 (M + 3) +, 60 (M+ Na)+, 462 (M+ Na + 2)+; HPLC retention
time: 4. 43 wheo mrcasisdido)PRlowais? .0 /iy MobilsPhave aciiniteiledts).05M ow r at e:
1.0 M/ mn; Mbile phase:” acetonitrile / 0.05M anmoni um acet at e agueous
sol ut i ONymm8RiumPMetatd Eg@dous Bslutien (Bnt20)asH afithespbent wasadjusied 10 Adueous
amoni a or acetic acid. 20 1-276 (the enantionmer of 1-278): [a]D29 = +7.41
(c 1.00,withiag¥dous hnitdohi4 bhacetivacitli omer of 1-279): HPLC retention tine: 6.0
m n. (CH RAL PAK AD (DAICEL CHEM CAL 25 I NDUSTRI ES, LTD), 0.46 cml.D. x 25
cm npbile phase: hexane / IPA= 8:1, flow rate: 1.0 nL /mn.) 1-278 (the
enantiomer of 1-276): . 156 [a]D29 = -5.90 (c 1.01, CH3OH) 1-279 (the
enanti onpe0@f 1-277): HPLC retention tinme: 5.5 mn. (CH RAL PAK AD ( DAl CEL
CHEM CAL

MS (ES, Pos.): 496 (M + 1)"

I DUST&ES, LTD), 0.46 cmI.D. x 25 cm nobile phase: hexane / |PA= 20: 1,
W,
+, 5

1-210:
10 MS (ES, Pos.): 482 (M + 1)*

1-222:
MS (ES, Pos.): 421 (M + 1)"; HPLC retention time: 7.13 min. (Capcell Pak UG120, 4.6
mm x 150 mm, Shiseido); Flow rate: 1.0 mi/min; Mobile phase: acetonitrile / 0.05M

15 ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

1-238:
MS (ES, Pos.): 575 (M +1)*, 577 (M + 3)*, 579 (M + 5)°

20 HPLC retention time: 8.6 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 0.46 cm L.D. x 25 ¢m, mobile phase: hexane / IPA = 20:1, flow

rate: 1.0 mL / min.)

1-239:

25 MS (ES, Pos.): 575 (M + 1), 577 (M +3)", 579 (M + 5)"
HPLC retention time: 9.6 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 0.46 cm L.D. x 25 cm, mobile phase: hexane / IPA = 20:1, flow

rate: 1.0 mL / min.)



5 INDUSTRIES, LTD), 0.46 cm|l.D. x 25 cm nobile phase: hexane / |PA= 8:1,
w @e: 1.onl / nin) 1-280: [a]D29 = -9.30 (c 0.41, CH3QH) 10
-281: " [a]D28 = -11.2 (c 0.41, CH3OH) 1-282: 15 [a]D28 = -18.0 (c 0.41,
CH3OH) 1-283: [a]D22 = -6.6 (c 0.40, CH3OH) (. i 20 1-284: [a]D28 = -5.5
(c 0.40, CH3OH) 1-302 (the enantiomer of 1-304): HPLC retention tine: 8.4
mn. (CH RAL PAK AD (DAI CEL CHEM GAls 25 INDUSTRIES, LTD), 0.46 cml.D. x 25
cm nobile phase: hexane / IPA= 8.1, flow rate: 1.0 nL / mn.) 1-303 (the
enantiomer of 1-305): 157 HPLC retention time: 9.2 mn. (CH RAL PAK AD
(DAl CEL CHEM CAL | NDUSTRIES, LTD), 0.46 cm|.D. x 25 cm nobil e phase:
hexane /1big4= 8:1, flow rate: 1.0 nL /mn.) 5 1-304 (the enantioner of
1-302): HPLC retention tinme: 8.9 mn. (CH RAL PAK AD (DAl CEL CHEM CAL

| NDUSTRI ﬁ@,(gs',l'p},& Ss7aM 1), B72XMRB 3P E 74V 4 §)'phase: hexane / | PA= 8:1,
flow rate:"1.0 nL/ mn.) 10 1-305 (the enantiomer of 1-303): HPLC

ret ent i OgPLICYYetentiOn Ginte: 013.0(rinl (ZHIFIKPAR ADAIDZHCELHENESMCAL NDUSTRI ES,
LTD), 0.46 cml.D. x 25 cm nobile phase: hexane / I PA= 8:1, flow
5 INDUSTRIES, LTD), 0.46 cm 1.D. x 25 cm, mobile phase: hexane / IPA = 100:1, flow

rate: 1.0 mL / min.)

1-241:
MS (ES, Pos.): 570 (M + 1)",572 (M + 3,574 M+ 5)°
10 HPLC retention time: 11.9 min. (CHIRAL PAX AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 0.46 cm 1.D. x 25 cm, mobile phase: hexane / IPA = 100:1, flow

rate: 1.0 mL / min.)

1-267:

15 MS (ES, Pos.): 438 (M + 1), 440 (M + 3)*, 460 (M + Na)*, 462 (M + Na + 2)"; HPLC
retention time: 4.43 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 mY/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

20  1-276 (the enantiomer of 1-278):
[a]o® = +7.41 (c 1.00, CH;OH)

1-277 (the enantiomer of 1-279):
HPLC retention time: 6.0 min. (CHIRAL PAK AD (DAICEL CHEMICAL

25 INDUSTRIES, LTD), 0.46 cm L.D. x 25 cm, mobile phase: hexane /1PA = 8:1, flow

rate: 1.0 mL / min.)

1-278 (the enantiomer of 1-276):



m_ /mn.) 15 1-306 (the enantioner of 1-308): [a]D28 = +5.38 (c
581 1-307 (the enantioner of 1-309): HPLC retention tinme: 16.6
mn. (CH RAL PAKAD (DAI CEL CHEM CAL 20 I NDUSTRIES, LTD), (0.46 cmI.D. x 25
cm x 2, nobile phase: hexane / IPA= 8:1, flowrate: 1.0 nL / mn.) 1-308
(the enantiorrer of 1-306): [a]D29 = -7.69 (c 0.80, CH3OH) 25 1-309 (the :
enantioner of 1-307): HPLC retentijgg tine: 17.4 mn. (CH RAL PAK AD ( DAl CEL
CHEM CAL | NDUSTRIES, LTD), (0.46 cml.D. x 25 cm) x 2, nobile phase:

hexane /[dﬂﬁﬂ 3.90 (cA.6R€HLOWw rate: 1.0 nL / mn.) 1-316: M5 (ES, Pos.):
451 (M + HPLC retention tinme: 6.26 mn. (Xterra M5 C18 (Waters, 5
MIford, MA) 3.5 m 4.6 x 100 nm; Flowrate 1.6 mM/mn. Three nobile.
phases (m)bi | e phase A 95% 25nM ammoni um acetate + 5% acetonitrile; nobile
phase B: 12&9§ﬂﬁmhhmlidnﬁdrdﬁﬂm179 phase C. nethanol) were enployed to run a
gradient condition from 100 %A to 50%B and 50% C in 6.5 mn., to 100 %B
in 1 mi NHPLOD%4eBtibn timk: fiSrmina (GHIRALFAKUAD; @PSIC@IV\FHE«MWIW Afor 1.5 mn)
10 1-325: M5 (ES, Pos.): 449 (M+ 1)+; HPLC retention me; 5,78 min.

(Xt er §a NEDUSTRIBS KFR), 0.49 dnf 54 x 2%gm,Jnebile phast hkxamdlkm 8k 80Wrate 1.6
m/mn. Three nobile phases (nobile phase A 95% 25nM anmoni um acetate + 5%
acet oni t raté:;,0 mhbimim.)phase B: 15 acetonitrile; nobile phase C nethanol)
were enployed to run a gradient condition from 100 %A to 50% B and 50% C
in 6.5 mn., to 100 %Bin 1 mn, 100%B for 1 mn. and

1-280:
[a]p? = -9.30 (c 0.41, CH;0H)
10
1-281:
[a]p® = -11.2 (¢ 0.41, CH;OH)

1-282:
15 [o}p®®=-18.0 (c 0.41, CH;OH)

1-283:
[a]p? = -6.6 (c 0.40, CH30H)

20 1-284:
[a]p? = -5.5 (c 0.40, CH;OH)

1-302 (the enantiomer of 1-304):
HPLC retention time: 8.4 min. (CHIRAL PAK AD (DAICEL CHEMICAL

25 INDUSTRIES, LTD), 0.46 cm L.D. x 25 cm, mobile phase: hexane / IPA = 8:1, flow

rate: 1.0 mL / min.)

1-303 (the enantiomer of 1-305):



reequi Librate with 100 % A for 1.5 mn) 1-338: 20 M5 (ES, Pos.): 360 (M +
; r‘Cretention time: 6.19 min. (Xterra M5 C18 (Waters, MIlford, MY
3.5m 4.6 x 100 m; Flowrate 1.6 m/mn. Three nobile phases (nobile
phase A 95% 25nM anmoni um acetate + 5% acetonitrile; nobile phase B:
acetonitrile; nobile phase C. nethanol) were enployed to run a gradient
condition from 100 %A to 50% B asg¢ 500C in 6.5 mn., to 100 %B in 1
mn, 100% B for 1 mn. and 25 reequilibrate with 100 %A for 1.5 nin)

1-339:  WBLCEStenfios tine: 92/migMCHIKAL PAK AP (PACEL CHEMICAIent i on time: 5.93
mn. (Xterra M5 159 C18 (Waters, MIford, MA) 3.5 m 4.6 x 100 nm; Flow
rate 1. GINDUSTRIESIER), Od6hin EDpk@Sasn, (maliile phaph dexans /JBA8kaile¥moni um
acetate + 5% acetonitrile; nobile phase B: acetonitrile; nobile phase C
met hanol paterdrembnhiay)ed to run a gradient condition from 100 %A to 50%B
and 50% Cin 6.5 mn., to 100 %Bin 1 mn, 5 100%B for 1 mn. and
reequilibrate with 100 %A for 1.5 min) *2: HO salt *3: a mxture of

di astereonmers 0 *4: optically active conmpound 10 *5: Crystallized on :
st andSngl-BE)dﬂ(mhblneamimmmﬁd-%QZ}/Ii fied (silica gel colum chronatography) and

dried. (r) 160 Table 2"r R8 N-Ar X-(CHR) E ( 5 R10 R6 nelting
poi nt  CHPhC rBlentioa (M@-?-@M@WM&%WE

INDUSTRIES, LTD), 0.46 cm 1.D. x 25 cm, mobile phase: hexane / IPA = 8:1, ﬂqw

rate; 1.0 mL / min.)

10  1-305 (the cnantiomer of 1-303):
HPLC retention time: 10.6 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 0.46 cm L.D. x 25 cm, mobile phase: hexane / TPA = 8:1, flow

rate: 1.0 mL / min.)

15 1-306 (the enantiomer of 1-308):
[o]p®® = +5.38 (c 0.81, CH;0OH)

1-307 (the enantiomer of 1-309):
o HPLC retention time: 16.6 min. (CHIRAL PAK AD (DAICEL CHEMICAL

20 INDUSTRIES, LTD), (0.46 cm 1.D. x 25 cm) x 2, mobile phase: hexane / IPA = 8:1,

flow rate: 1.0 mL / min.)

1-308 (the enantiomer of 1-306):
[ = -7.69 (¢ 0.80, CH;OH)
25
1-309 (the enantiomer of 1-307):
HPLC retention time: 17.4 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), (0.46 cm 1.D. x 25 cm) x 2, mobile phase: hexane /IPA = 8:1,



& Nog R4"- (solvent for Rcrystallization) 2-001 1 PN H CH3 CH3 CH3
rpf.s 0 2-002 1 "- HCH3 CH3 CH3 anorphous -~/ -a HO H3 2-003 1"- H
CH3 CH3 H - 119-121 2 Ho H3 OPE) 2-004 1 H CH3 CH3 CH3 11 200-202 -2 , )
H2-0051r-( N HCH3 CH3 H 204-2062 HO,, ~V.I H3 (ACE) 2-006 1 CN- H
CH3 CH3 CH3 228-2302 Hod (EtOAc) H3 ( 2-007 1 f--CN- HCH3 CH3 HO 2 Ho
H3 (ACE) 2-008 1 "- H CH3 CH3 CH35379-181*2 (EtOAc/EtOH) FIO ~\ 2-009 1 r
( N HCH3 CH3 H H 204-2062 ~/ (ACE) '2 2-010 1 Q- H CH3 CH3 CH3 146-148
( Et CAc/ Eé¥rat®Cl b/ hid) 1 QN H CH3 CH3 H r 108-110 2 NC H3 (I PE)

1-316:
MS (ES, Pos.): 451 (M + 1)*; HPLC retention time: 6.26 min. (Xterra MS C18 (Waters,
5 Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonjum acctate + 5% acetonitrile; mobile phase B:
acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and
@ reequilibrate with 100 % A for 1.5 min)

10
1-325:
MS (ES, Pos.): 449 (M + 1)*; HPLC retention time: 5.78 min. (Xterra MS C18 (Waters,
Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:

15  acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and

reequilibrate with 100 % A for 1.5 min)

- 1-338:
20 MS (ES, Pos.): 360 (M + 1)*; HPLC retention time: 6.19 min. (Xterra MS C18 (Waters,
Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:
acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from

100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and
25  reequilibrate with 100 % A for 1.5 min)

1-336:
MS (ES, Pos.): 424 (M + 1), 426 (M + 3)"; HPLC retention time: 5.93 min. (Xterra MS



165'2 (EtOAc/EtOH) H3 2-014 1 NCH CH3 CH3 H 179-181'2 Ha ( ACE)
r-( N H CH3 CH3 CH3 149-15102 Nc (EtOAc) H ~" H CH3 CH3 CH3
125-1272 2-016 1 125 27IPE) HO Ha qH3 2-017 1 ~N- H CH3 CH3 CH3 172- 1742
Ho(ACENE) Qa H 2-018 1 ~N- H CH3 CH3 CH3 133-135 *2 Ho Ha (MeOH) RH3
2-019 1 H CH3 CH3 H 207-209"2 Ho §46F) 3 3 H3 r 2-020 1 ~- Grr- H O3

CH3 CH3 (MeCGB E H3 ( ) Ha ’

C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three

go #HCHBCI—BCHBarmrphous CN 161 ~'\ ¢ 2-013 1 Nc-(JN H CH3 CH3
015

mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;

mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a

gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,
5 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

*2: HC] salt
*3: a mixture of diastereomers
Q *4: optically active compound
10 *5: Crystallized on standing from the compound purified (silica gel column

chromatography) and dried.



CH3 H 110-112 2 HOJ (IPE) CZ H3 2-023 1 N H CH3 CH3 CH3 -

32-1 (MeOH'IPE) HO H3 Ha 2-024 1 H CH3 CHa CH3 130-132 '2 (MeOH)
HOH3 ~\ 2-025 1 -( ,N HCH3 CH3 H H3 200-202 2 ~/ (IPA) HOCHa [//--\~
" 2-026 1 ( _N HCH3 CH3 CH3 /1}2{2-1242 H eQ z 198 2-027 1 NGCN_ H
CH3 CH3 CH3 (M MeOH IPE) H3 3143 2-028 1 NG-CN- H CH3 CH3 CH3 i 124-126
*2

- 021 ! -r -~N HCH3 CH3 CH3 124-1262 HO (MeOH) CHa Ha 2-022 1 --C JN
342

Table 2"
R?
X-—{CHR%)+(CR'RY),
R‘é N
RS
melting point
. Ex. X-(cHA%-CR'AYm - O
I%:;m No. H‘EN— R® R Y R’ -Ar (solvent for
' R crystallization)
) Cl
2001 1 {_}‘"— H CH, CH; CH, @ amorphous
OH
- [s1
2002 1 r'QN_ H CH CH, CH t amorphous
HO .
CH H = 119-1217
2003 1 N— H CH; A -
| p | 1o
HO Ha
— H CH, CH; CH C 200-202"
2-004 1 HO/_CN 3 3 3 (EIOAC)
Ha .
- H CH, CH; H 204-206
3
c s
~ H CH; CH; CH 228-230
2006 1 el o T —z ) (EtOAC)
| | = 8-220"
- H CH, CHs H 218-
o o o %}W (ACE)
13
c 3
- H CH, CH, CH 179-181
20081 Hor'/_CN— ’ ? ? ‘b—u (EtOAC/EtOH)
| s 204-206"
N-— H CH CH B -
20091 /—/_C ¢ ‘33"‘“ (ACE)
HC . Ha
c .
- N~ H CH, CH, CH 146-148
2010 1 NCQ 3 3 3 _@_ﬁ (EIOAC/EOH)
Hy .
2011 1 QN— H CH CH, H 43}.3, 108-110
NC Ha (IPE)
Cl
2012 1 p"‘ H CH, CH; CH; b amorphous
CN




OH) 162 H3 2-029 1 NGCN H CH3 CH3 H 184-1862 H3 (WO 2-030 1 CN_

CH3 CH3 3 138-140°2 NOH3 (MeOH) H3 2-031 1 i--CN HCH3 CH3 Hr
57-1592 He (ACE) H3 H3 2-032 1 r-CN- H CH3 CH3 H 154-1562 NC (Et20)
H3 Br 2-033 1 ~N- H CH3 CH3 CH303 167-1692 Ho 'CH, (MeCH) Sr /''~ Br
2-034 1 r-( N HCH3 CH3 H P HS anorphous *2 Ho, ~J 043 Br Br 2-035 1 "-
H CH3 CH3 CH3 229-22%$2 Ho~r (ATBL Br 2-036 1 -{ NN H CH3 CH3 HBr.

236- 2882—+Ho & 3= (CH3TNJ . -
¥ H CH, CH; CH 163-165
2013 1 NC—CN— s 3 A b O OATEOH)

; Ha “
H CH: CH; H 179-181
204 1 s P .3?_& (ACE)
c .
H CHs CH; CH —b“" 149-151
2015 1 Nc,—-Cn— s s 3 ons
Ha .
N H CH; CH; CH 125-127
2016 1 ,_Q 3 3 3 (McOH/IPE)
HO Ha
Ha .
- H CH, CH, CH 172-17472
2017 1 Ho,—Cn— 3 3 2 ‘3‘}_& T
3
CD = 13572
- CH, CH; CH 133-
e ‘3?4‘ (MeOH)
& 207-209
H CH;, CH. H -
S O o pﬂ (ACE)
= 130-132
H CH, CHs CH , -
20201 wot ™ 2 T Tl ‘33’" (MeOH/IPE)
Ha
Hs .
CH, CH; CH 124-126"
2021 1 o+ H s CH; CH, ,bﬂ o
CHa
Ha “
- _ H CH, CH: H 110-112
=
= 132-1347
- — H CH;y CH; CH -
2-023 1 ,—/_CN. 3 3 3 (NleOHHPE)
HO Ha
CH, CH; CH,; u 130-1327
2024 1 ,_/‘C”‘ H 3 3 ; b -
(MeOH)
HC Ha
H - 200-2027
_ H CH; CH
2025 1 /_fCN 3 3 _bﬂ R
HC CHa
Hs -
2026 1 (3= ® o o CH 122-124
NG (MeOR)
Ha
Hy o
2- H CH, CH: CH; p 198-200
2027 1 e ’C __ . s JF s
H
Hy .
- _ H CH, CH; CH . 124-126
2028 1 ”C‘C 3 3 3 43;)% eom
3




~ 2-037 1 # JN HCH 3 CH3 CH3 & 228-2302 Ho cl (ACE) [/~ 2-038 1 r-(

H(? CH3 Hc 230-2322 Ho (CH3CN) CIOEIIl a 2-039 1 CN H CH3 CH3 CH3
-~-c 218-2202 HOY (ACE) a 2-0401r /-~CN HCH3 CH3 Hc 232-234 *2 Ho
(ACE) «ci Br 2-041 1 -( N HCH3 CH3 CH3 O anorphous2 HOB ~J 8r 2-042 1
--( N HCH3 CH3 Hci 241-243*2 Bi.iO(CH3CN) r Br /~ 2-043 1 N H CH3
CH3 CH3 CH3 H3 218-220*2 HO (ACRB6éXH3 CH3 2-044 1 CN- H CH3 CH3 H H3

182- 1§742—HO T (CH3CN) ™
2029 1 ne—~ - H CH, CH; H 433%. 184-186~
. ” (Er20)
’ -
2030 1 _ H CH; CHs CH; 138-140"
el ’ ‘?"” (MeOH)
Hg .
2031 1 ~ n- H CH CH, H _ 157-1597
NC , 3 > (ACE)
3
_ - .
2032 1 ~ H CH, CH, H 154-156
NC (EQO)
Ha
Br, - "
2033 1 _ H CH; CH; CHs _D s 167-169
HQ/_CN o CI;'CHQ (MBOH)
O .
2034 1 - H CH, CH H amorphous
|-|o’_<:N 3 3 'i'c Hy :
Br
Br, .
- H CH; CH:s CH 223-225"
2035 1 HOI—CN— P ? ‘Q"" (ACE)
Br
> 236-238"2
2036 1 N— H CH, CH, H @ -
Ho’—C ? 3 Br (CH3CN)
Br
ct .
2-:037 1 _ H CH. CH, CH 228-230"
. o :g}a' (ACE)
ci .
2038 1 ,_CN_ H CH, CH, H 230-232"
| HO (CH3CN)
(o]
C CH, CH, . 218-220"
2039 1 _ H CH, CH 3 -
' Ho’—CN ? ? ‘D‘c' (ACE)
Ct
cl .
2040 -1 - H CH, CHs H ;_/—\ 232-234"2
HO/_CN 2 cl ( ACE)
Cl
Br -
2041 1 ~ ) H CH CH CH, ‘Q"' ‘amorphous
HO
Br
B 241-2437
2.042 1 _ H CH, CH, H -
e @ “  (cH3CN)
Br
H CH CH, CH o 218-220"
2-043 1 _ ) s ) i
e, _@'““3 (ACE)
CHa
CHa o
2044 1 _ H CH CH H ‘@""” 182-184
el P 2 (cmen)
3




3
CS
98-200 *2

2-045 1 Ho~N- H CH3 CH3 H Bra cp anorphous'2 CH3 2-046 1 H CH3

_, CH3 anorphous *2 HOON- ,,
( N CH3C 2-048 1 CF3 anmporphous &2 H CH3 CH3 H B Sr
r-CN HCH3 CH3 CH3 -b-Br anorphous?2

CH3 2-047 1 HQ(- H CH3 CH3 H Br
N2-049 1
"=C HOC Br 2-050 1 Ho~--CN- H CH3

CH3 H Br anorphous'2 Br CP3 2-051 1 ~N CO2Et CH3 CH3 CH3 r /1r6~9---171

HOCH3 ,L E) Br FH3 anbse 2-052183~JN H CH3 CH3 CH3 cp anorphous r CH3
Br 2-053 1 J_CN_ H CH3 CH3 Hcr H3 anorphous” HOBr CH3 .
2-045 1 — H CH; CH: H £Hs  amorphous
04 Ho’_CN —{ >'C|;ICH3
HaC o " .
2046 1 ~ - H CH, CH, H 23 cH, amorphous
HO Y
‘ Br, .
— H CH; CH H 198-200
2-047 1 HO,_CN 3 3 O oty
Br, -3
amorphous
2-048 1 Ho’_C”" H CH, CH, H @ o, PP
' Br, "
2049 1 (W H CH CH CH _Q_B amorphous
HO ar
2050 1 - B o H _QB' amorphous
HC -
2051 1 _ COEt CH, CH, CH; 4%}—9, 169-171
e, A @)
Br, £H, " .
- 1 — H CH, CH; CH; amorphous
2052 ,_,o_/_<_—J\M 3 . cﬂcua
Br, oy hous™?
2-053 1 . H CH; CH; H c amorphous
HO—/—CN o ﬁcm
CH. * hous 2
2-054 1 — H CH. CH, 3 amorp
HoJ_CN 3 Br
Br
- cH, H . 215-217°
L 2-055 1 _ H CH: CH; i -2
e, m (CH3CN)
Gl .
2056 1 " _/_CN_. H CH: CH; CH, D o, amorphous
cl
CH, H “ amorphous >
2057 1 _ H CH. 3 @ .
HO _/_CN T
Cl
H. CH; CH CIC amorphous™
2058 1 _ H CHa, 3 3
o _/—CN cl
cl
CH. CH, H ) amorphous
2059 1 _H 3 3 o
Ho_/_C" CiD
Br. v
2-060 1 — H CH, CH; CH; o amorphous
Ho_/_CN 3




' 2-054 1 ~N- H CH3 CH3 CH3 anor phous HO Br 2-055 1 Ho~ _ HCH3 CH3 Hr

5-2 " (CH3CN) Br C 2-056 1 N H CH3 CH3 CH3 J.Br anmorphous2 HO a
a 2-057 1 ~N HCH3 CH3 H Br anorphous 2 HOa 2-058 1 ~N- H CH3 CH3 CH3
- ci anorphous *2 HO Cl a anorphous2 2-059 1 Ho-/-CN HCHB CH3 HO d
Br~, 2-060 1 Ho~IN H CH3 CH3 CH3 -( }-q anorphous 2 164 Br 2-061 1 r-( N
H CH3 CH3 Hci 210-212*2 HOB (CHBE@N) Br H3

B,
2
2061 1 () H CH CH H _%'_}_G, 210-212
" (CH3CN)
. Hy -
2062 1 ~ N H CH; CH; CHs ‘b_oma amorphous
CHs
CHs | -
2063 1 ,_< :N_ H CHs CHs H _b_owa amorphous
CHy
Br 2
- ~ N— H CH CH. H 4y amorphous
2-064 1 h N 3 3 E]c
CHa
2065 1 ) B CHB Ch H ”’“C ghy amorphous™
e Ha
Br, 3
2066 1 ~ N— H CH; CH, H C ‘ amorphous
Er, 2
2-067 1 — H CH; CH, H 113-115
st -on (IPE)
B, -
2-068 1 — H CH; CHs CH, _Q_B, amorphous
Ho_/_C" g
=Y hous™
- — H CH, CH H amorphous
2069 1 O . CH Q&
Be
CH H = 216-2187
— Br CH
2070 1 HO_/_CN 3 3 O AEOH)
CH,
B,
2
2-071 1 — H CH; CH; CHs 127-129
7 . ,_/_CN ) N (MeOH)
B CH; hous 2
2072 1 /_/_CN_, H CH; CHy, H £ amorphous
CH,
HO BY
Br o
2-073 1 /_/_CN— H CH; CH; CH;, §j} Br amorphous
HO B
Br. -2
- H CH, CH H 215-217
2-074 1 ,_/_CN_ 3 3 %:‘} ar (CHACN)
HO Br
CH: CH ° 202-20472
o — H CH 3 -
2075 1 /_/—CN A ; D . 22X
HO cl
cl -
- N— B CH CH. H 197-199 ¢
2-076 1 " /_[—C 3 3 ) Br (CHICN)




- 062 H CH3 CH3 CH3 H3 anorphous™'2 cH3 C3 2-063 1 - .N HCH3 CH3 H
a hous "2 HOB --~ CH3 2-064 1 /-( .N H CH3 CH3 H cH3 anor phous *2
HCH3 2-065 1 HO HCH3 CH3 H H3 j~ pH3 anorphous-2 "OH3 2-066 1 r-( ,N
H CH3 CH3 H er} anorphous*2 a (ME) 2-067 1 HOB -C N H CH3 CH3 H B~ N 15*2
Br 2-068 1 J CJN- H CH3 CH3 CH3 r anorphous *2 HOBr Br 2-069 1 -/--C N
N H CH3 CH3 H Bf anorphous *2 Had& CH3 2-070 1 ~. (~ N _Br CH3 CH3 H cl
216-218"2HO (EXORCTEXOH) CH3 Br 2-071 1 ~N H CHg CH3 CH3 127-129 R CH3

(MeQH| .o Bry Br H %Nﬂ F 8 amm,phams*' CH, _@,m amorphous
HO [a)) )
Cl .
2-078 1 /‘_/_CN_ H CH, CH; H ‘;j},a amorphous
‘ Ho cl
Br, "
2079 1 ,_/‘C“‘ H CH, CH CH _Qc. amorphous
HO B
‘ Br, "
~ H CH, CH, H o  212-214
20801 Ho,-/_C o :@' (CH3CN)
r
CHs .
2081 1 - ® CH CH CH _@_oc,, amorphous
. HO cHa
& 178-180°
2082 1 /_/-Cn— H CH, CH; H v 178-
w 2 cman
Br, .
2.083 1 <O~ u cm cm H oy morphous 2
H3CS, »
2-084 1 /"/_CN— H CH, CHi H D c..’f”’ amorphous
HO' tHy
H CH, CH H 5 201-2037
2085 1 /_/—CN— A ) D . WL
HO
Br, .
- ~ H CH CH H C 192-194
we Ho"/_C o s (IPE)
Br.
(- 2087 1 ,_/‘CN‘ H CH, CH; CH; «Q—s’ amorphous™
“ Br
HO

Br.
2-088 1 ,_/‘C”' H CH CH, H _Q_a, amorphous 2
HO Br
Hoe CH, CH, CH = 153-1557
- 1 _ H -
2 1 SO coom om B, s
.2
2090 1 HO,  H CHs CH, H 215-217
e, o (CH3CN)
B 208-210"
2001 1 HO, _ H CH; CH; CH; -
/—7_CN o B (IPE)
Ha .
- 1 He - H CH: CH; H ba 207-209
0% ia®, - /™ (CH3CN)




2-072 1. NHO Br 2-073 1 ,~(~N_ H CH3 CH3 CH3 Br anorphous -2 HOv 3) Bf
2- 1 HCH3 CH3 H® CH3 (CH3CN 7) HOBr € 2-075 1 N H CH3 CH3 CH3
2-204°2 \& (ACE) HOci ¢ 2-076 1 ~N H CH3 CH3 H Br 197-199*22 HO ci/
(CH3CN) 0 165 a 2-077 1 r-(-~N H CH3 CH3 CH3 G anorphous 2 HOCl C-2-078
1 ~N HCH3 CH3 H G anorphous'2 HOC O 2-079 1 ,N HCH3 CH3 CH3 ci

anor phous 02 FIOCF ///~""~~~ O1662-080 1 ~-( H H CH3 CH3 H -ci 212-2142
CH3CNY
( ;-093 1 “°'C — H CH, CH; CH, * c{f“’ 130-132"
cHy (MeOH)
Br
Br ICH *2
2-094 1 ne—{_ - H CH CHy; H _ch ®  amorphous
GHy -
B
) 236-238"
2095 1 o~ W~ H CHy CHy CHs ,D_e,
<O - ey
> 226-228"
H CH CH, H
209 1 e~ - 3 3 ‘Q“" e
Br
Cl .
2097 1 e N— H CHs CHy CHs —QB' amorphous
[w]
c’ 225-227"
- H CH, CH, H 225-
Ci
| Cl
2099 1 wl W H CH CH, CH; _D_c, amorphous
ci
cl .
2100 1 “°'<3”" H CH, CH, H _Q"' amorphous
Cl
Br "
2101 1 w{ - H O CHh Ch _Qq amorphous
B
Br, .
2102 1 ol H CH CH H 'Q'“ amorphous
O -
CHa .
(, 2-103 1 el e H CH CH, CH; _@_WH’ amorphous
CHj
. CHg h .2
2-104 1 Ne — H CH. CH; H —@—ocn, amorphous
<O
B .
2-105 1 e H CH, CH; H 'C _p amorphous™
‘CH,
2106 1 e H CH, CH: H ”3"3@ S amorphous ™
CHy
Br, -
2107 1 "'CC“‘ H CH, CH: H C ., amorphous 2
Br. .
2-108 1 - " H CH; CH: H C o amorphous
a 3




HOrv Br CH3 2-081 1 / -Ch+- H CH3 CH3 CH3 _P-oNa anorphous-2 cH' HO O
%82.4\# HCH3 CH3 HH3 178-180"2 CH3 (CH3CN)- 2-083 1 HCH3 CH3 HO
anor phous 02 Ho CH3 2-084 1 ~N- H CHs CH3 H H32cP H3 anorphous -2 HO
"CH3 O 2-085 1 ~H H CH3 CH3 H 201-20352 HO (CH3CN) O 2-086 1 -r -~N
H CH3 CH3 H 192-19402 F (IPE) Br 2-087 1 ~N HCH3 CH3 CH3 -(h O
anorphous "2 HOO O 2-088 1 97 H CH3 CH3 H -Br anorphous'2 Ho & CH3

2- 089 — 3155 2  HO O (EC &) CH3 CH3 Z2-09( 1
0| dh OF OB 128207 28 o oy oty L snapho”
Br
Br. "
210 1 w{ - H CH CH H ‘Q“" amorphous
Br
CHa hous™?
2-111 1 — H CH: CHs CH amorphous
NC/—CN 3 3 3 Ct
CHy
B £H hous2
2112 1 — H CH; CH: CH, ? amorphous
Nc’_CN _ ] UCH@
Br o .
2-113 1 ~ H CH, CHs H of ° amorphous
NC CHg
Bf
. ;
2114 1 Nc,_o_ H CH; CH; CH, @ ., amorphous
Br
Br, .
2-115 1 H CH; CH, H 217-219"
_ el > ‘@"" (ACE)
Br
cl -
2-116 1 H CH; CH: CH @ amorphous
Nc/—CN— 3 3 3 B
Cl
cl nous™?
2-117 1 . I_CN_ H CH; CH; H D . amorphous
[#]
Ci b -
2-118 1 — H CH, CH; CH, C amorphous
Nc/—'CN 3 cl
cl
: cl -
(. 219 1 /_C o H CH; CH; H @ o 2morphous
Ne Gl
Br, b -
2120 1 H CH; CH. CH; , amorphous
. 3
Br. b -
2121 1 H CH, CH, H _@Q amorphous
N_
e -
p amorphous >
2122 1 . ’—CN_ H CH, CH; CH; @ " Ip.
CHa
H CH; CH, H e amorphous
2123 1 _ 3 3 .
NC/‘—CN ‘D—OC 3
CHs
Br. 2
2-124 1 N— H CH, CH; H D cr’fHa amorphous
| NC/—C ‘CH:;




HoJ v (CH3CN) CH3 CH3 2 2-091 1 HO N H CH3 CH3 CH3Br 208-210° (IPE) HO

- CJ H

2-092 1 HON HCH3 CH3 HO 207-209 HO (CH3CN) CH3 166 2-093 1
CH3 CH3 CH3CN 130-132 *2 CH3 (MeOH) Br Br 2-094 1 NC-<3N- H CH3

CH3 HCH H3 anorphous” ~J CH3 Br 2-095 1 NG( N H CH3 CH3 CH3 236-2382

~/ (ACE)

Br r 209 1 NG& HCH3 CH3 H Br 226-228'2 (Et20 Br cl

2-097 1 NG-CN H CH3 CH3 CH3 - -RBgganorphous 2 a a

2-125

2-126

2-127

2-128

2-129

HsCS,

cH, amorphous™
“{ }c’\’

CHy

1 — H CH; CH; H
ol
1 - H CH, CH; H
e,
“2
1 — H CH; CH: H @_ 212-214
NC/—CN ch (IPE)
Br "
1 H CH; CH; H amorphous
als

_ COFEt CH, CH, CHs _@_B 176-178
! ch‘CN 2 .3 an d (IPE)

B .
" amorphous

s




098"NC-04.- H CH3 CH3 H Sr 225-22702 (Et20) ¢l H CH3 CH3 CH3 O-cl

61) 2-099 1 Nc-CN G cl 2-100 1 NG-V{ N H CH3 CH3 H Aq anor phous2
cl Br 2-101 1 NC-CN- H CH3 CH3 CH3 | anprphous2 Br Br 2-102 1 Nc-CN_ H
CH3 CH3 Ht-" A anprphous *2 Sr CH3 anorphous2 2-103 1 NC-CN H CH3 CH3
CH3 H3 Cff'' H33 CH3 2-104 1 NC oN H CH3 CH3 H H3 anor phous02

Cf f f R33~~~ 2-105 1 HC-C, H CH3 CHBSH BCH H3 anorphous 2 CH3 2-106 1

NC-CN_ H CH3 CH3 H H3~}~ CH H3 anor housZCHSZ 07 CN-
anor phottd: ComBNo2=rompoundnarben-E ngsh TGN H O o8 H B

crystallization; ACE = acetone, EIOAc = ethyl acetate, EtOH = ethanol, Et20 =
diethylether, IPA = isopropyl alcohol, IPE = diisopropyl ether, MeOH = methanol,
CH3CN = acetonitrile |

5 Analytical data of non-crystal compounds are described bclc;w.
2-001:
MS (ES, Pos.): 418 (M + 1)*, 420 (M + 3)", 422 M + 5)°

2-002:
10 MS (ES, Pos.): 432 (M + 1), 434 (M + 3)", 436 M + 5)"

2-012:
MS (ES, Pos.): 427 (M + 1)*

15 2-034:
MS (ES, Pos.): 534 (M + 1), 536 (M + 3)", 538 (M + 5)*; HPLC retention time: 6.55
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phasé A 95% 25mM ammonium acetate + 5%
( . acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20 run a gradient condition from 100 % Ato 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-041:

MS (ES, Pos.): 540 (M + 1), 542(M + 3)*, 544 (M + 5)"; HPLC retention time: 6.60
25 min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6

m}/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed 1o

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in



k&Br 109 1 Nc-CN- H CH3 CH3 CH3 - Br anorphous *2 B< e<\ 2-110 1

- CH3 H B, anorphous 02 Br ~ 2-111 1 ~--CN- H CH3 CH3 CH3 0113
g anorphous 2 Nc CH3 Br 2-112 1 I--CN HdO!, d!, CH3 FH3 anorphous 2
NC 3~~H3 Br Br 2-113 1 r"CCN_ H CH3 CH3 H cM H3 anorphous 2 NC CH3 Br O
& 2-114 1 NC- HCH3 CH3 d!, _ & anorphous '2 at Br-2-1151 ~N_ H CH3
CH3 H 217-2192 NCv r (ACE) Br a 1?2016 1 r"- HOA!, CH3 CH3 ar

anor phous*' NC ci
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-045:
MS (ES, Pos.): 456 (M + 1)*, 458 (M + 3)"; HPLC retention time: 6.72 min. (Xterra MS
5  C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three

mobile phases (mobile phase A 95% 25mM ammonijum acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,
100% B for 1 min. and reequilibrate with 100 % A for 1.5 min})

10
2-046:
MS (ES, Pos.): 424 (M + 1)*; HPLC retention time: 6.61 min. (Xterra MS C18 (Wéters,
Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:

15  acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and
reequilibrate with 100 % A for 1.5 min)

(. 2048
20 MS (ES, Pos.): 482 (M + 1), 484 (M + 3)"; HPLC retention time: 5.67 min. (Xterra MS
C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 m}/min. Three
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,
25 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-049:
MS (ES, Pos.): 584 (M + 1)", 586 (M + 3)", 588 (M + 5)"; HPLC retention time: 6.73




gbz- 1 JCN. HCH3 CH3 Hr anorphous -2 Nc ci ci  2-118 1 NO-CN_ H
(.:Hal—ﬁ anmor phous02 ilo-cl c¢i z 2-119 1 ~-NH !, d!, Hi anorphous
NCci Sr 2-120 1 Nc/. - HCH3 CH3 d!, O i anorphous 2 Br Br 2-121 1 H
CH3 d!, Hanorphous 12 Br CH3 2-122 1 H CH3 CH3 CHI H3 anorphous 2 Nc CH3
CH3 HCH3 CH3 H _} ,,,,113 armr&_ggs 2 2-123 1 Nc~N- ~ "" CH3 er 113.
am)rphous*' 2-124 1 NC/ - }-, CHrphous2 ~J CH3 168 2-125 1

" O mm (ﬂg%ra ME‘%ZIS &Jatersaﬂpﬁgrgoﬂf&)% .5 um, 4.6 x 100 mm); Flow rate 1.6

ml/min. Three mobile phases (mobile phase A 95% ZSmM ammonium acetate + 5%

acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradicnt condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B.in
5 1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-050:
MS (ES, Pos.): 570 (M + 1)*, 572 (M + 3)", 574 M + 5)*; HPLC retention time: 6.90
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6

10 ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

15 2-052:
MS (ES, Pos.): 562 (M + 1)*, 564 (M + 3)", 562 (M + 5)"; HPLC retention time: 6.81
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 -
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
( ) acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20 run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-053:

MS (ES, Pos.): 548 (M + 1)*, 550 (M + 3)", 552 (M + 5)"; HPLC retention time: 6.72
25 min. (Xterra MS C18 (Waters, Milford,l MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6

ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % A 1o 50% B and 50% C in 6.5 min., 10 100 % B in




Brgano %os 2 2-126 1 NC~-N- H CH3 CH3 H& 2-127 1 - H CH3 CH3 H Br 212-2142
. (IpE) 2-128 1 ~N-- H CH3 CH3 H anorphous 2 -~O NC CH3 2-129 1
MC(- CO2Et CH3 CH3 CH g~ 176-178 cH3 UPE) 0 169 *1: Com No. = conpound
nunber, Ex. No. = exanple nunber, solvent for «crystallization; ACE =
acetonre, Et OAc = ethyl acetate, EtOH = ethanol, Et20 = diethylether, |PA=
i sopropyl al cohol, IPE = diisopropyl72ther, MeOH = nethanol, CH3CN =
acetonitrile 5 Anal ytical data of non-cry stal conpounds. are descri bed

bel ow. 216Gih; 1045 Hfr 1noi. and reguilibrate Wﬂh MQ@’@%#lé)mi,n)422 (M + 5)°
2-002: 1'd 10 M5 (ES, Pos.): 432 (M+ 1)', 434 (M+ 3)', 436 (M+ 5)'
2-012: Ms (ES Pos.): 427 (M+ if 15 2-034: MS (ES, Pos.): 534 (M+ if,
536 (M + 3)', 538 (M+ 5)'; HPLC retention tine: 6.55 mn. (Xterral\/BClS
(Vaters, RMQSHord, M) 3. 5 pin, 4.6 x 100 m): Flowrate 1.6 m/nin. Three

bi 9 +.,5%
Tobi | ¢ Bﬂgisist AN e T R e e R A
run a 9 % %
100 % rf"w'xf%m%‘ﬁi‘ﬁé%@%éffa 5 Wi, Mis S f ROOQ B IRV R DR A 1 or 1. 5
mn) 2-041 fwwsr%eg@obolc p%ascgfmoﬁ% phasehé%(jglmﬁ%}nmomu ablaik -1-5%% HPLC

retenti on™
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

10
2-056:
MS (ES, Pos.): 510 (M +1)*, 512 (M + 3)", 514 (M + 5)"; HPLC retention time: 6.42
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
m)/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

15 acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

(. 2-057:
20 MS (ES, Pos.): 496 (M + 1)*, 498 (M + 3)", 500 (M + 5)"; HPLC retention time: 6.55
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonjum acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% Cin 6.5 min., to 100 % B in
25 1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-058:
MS (ES, Pos.): 466 (M + 1Y", 468 (M + 3)*, 470 (M + 5)"; HPLC relention time: 6.82



29 mn. (Xterra M5 Cl18 (Waters, MIford, MA) 3.5 m 4.6 x 100 nm; Flow

r 1. /mn. Three nobil e phases (nobile phase A 95% 25nM amoni um
acetate + 5% acetonitrile; nobile phase B: acetonitrile; nobile phase C
met hanol) were enployed to run a gradient condition from100 %A to 50% B
and 50% Cin 6.5 mn., to 100 %Bin 170 1 mn, 100%B for 1 mn. and
reequilibrate with 100 %A for 1.5 ki) 2 045: M5 (ES, Pos.): 456 (M +
1)+, 458 (M+ 3)+, HPLC retention tine: 72 mn. (Xterra M5 5 C18

(Wt ers, Mihf(Hterra M§ C38 pWaters I\@Iﬁ@r@.@@A}wﬂvﬁ wurr b6,% 190amm);Flaw ratenl-6 Thr ee
mobi | e phases (nobi I e phase A 95% 25mM anmoni; um acetate + 5% acetonitrile;
nobi | e phedénin: Thrce mabilephrses (Mebile phase A5 %2 mﬁmwuw@a&m %yed to

run a gradient _condition from100 %A tq 50%B_and 50% C in 6. n&)\ :
100 % B i Acetoniirile; mabitmpinse By a@t?ﬁlwﬂe amblke@am €7 pethagolere %910%“ (9 or 1 5

mn) 10 2-046: M5 (ES, .Po 4 .etention t 6,61 mn.
(Xt erra MVWmELgradigat e 1t10m§q>m&0§27 qlhpﬂﬁ‘fjlgi’lché fﬁ{; llggec%ﬁﬁ‘te 1.6
m/mn. Three ases m)bl n| um acetate + 5%
acetonﬁtrﬂl@nsmbﬁoﬁadﬁ’@ = rfﬂ‘ﬁk@?@rﬁl? F@éas‘éofé{ irgl"b‘ se C. nethanol)
were enployed to run a gradient condition from 100 %A to 50% B and 50% C
in 6.5 mn., to 100 %Bin 1 mn, 100%B for 1 mn. and reequilibrate with

100 %Afgro é"5 mn) 2-048: 20 M5 (ES, Pos.): 482 (M+ 1)+, 484 (M + 3)+;
HPLC ret efPdn tine: 5.67 nin. (Xterra M5 C18 (Waters, MlIford, My 3.5

Am95$o SSWWU %F‘g%e at e(3 Jt"g?/o(lzgﬁc'{é fr:ﬁ rW%es)mﬂgLF%ﬁﬁgch&]géﬁ&%' ¢ phase
acel Nl LI s xVER] MS GIRAWaleis, RRIGAD )%r,ﬁn,wkqm%zﬁp Fldfrte 19 adi ent

ONdi ti on 50% B and’50% Cin'6.5 mn., to 100 % B in 1 nin,
10 9% BrfiAin 1T1§Pe£‘mo%ﬂg ph&‘%ﬁ?hbblh‘f aSe Wi 99% 28MMamnioatund aletifed) 5%2- 049: M5
(ES Pos.): 584 (M+ if, +, 588 (M + 5)+; HPLC retention tine:
6.73 acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in

1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

15 2-060:
MS (ES, Pos.): 554 (M + 1), 556 (M + 3)", 558 (M + 5)*; HPLC retention time: 6.43
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6
m}/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
( acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20 run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-062:

MS (ES, Pos.): 422 (M + 1)*; HPLC retention time: 6.29 min. (Xterra MS C18 (Waters,
25 Milford, MA) 3.5 pum, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases

(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:

acetonitrile; mobile phase C: methanol) were employed 1o run a gradient condition from

100 % A 10 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and



0471 Ln. (Xterra M5 C18 (Waters, MIford, MA) 3.5 pm 4.6 x 100 mm);
Fé/v r a 1.6 m/mn. Three nobile phases (nobile phase A 95% 25nM

anmoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile; nobile
phase C. nethanol) were enployed to run a gradient condition from100 % A
to 50% B and 50% Cin 6.5 mn., to 100 %Bin 51 mn, 100%B for 1 mn.
and reequilibrate with 100 % A for 174 nin) 2-050: M5 (ES, Pos.): 570 (M +
1)+, 572 (M+ 3)+, 574 SXH 5% HPLC retention time: 6.90 mn. (Xterra M5
C18 (\at eresquilibtatowith 100)% 2, r[irﬁlmn)G x 100 m; Flowrate 1.6 10 m/mn.
Three nobil e phases (nobile phase A 95% 25mM amoni um acetate + 5%
acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol) were
enployed to run a gradient condition from 100 %A to 50% B and 50% C in
6.5 mn., 2463100 % B in 1 nin, 100%B for 1 min. and reequilibrate with

s62 {M:” S ES BRI o i Feton s s o Lo ”@ﬁ%ﬁ%ﬁ”@% o
‘phases?( quaré, Mfg)gé é@ﬂ ’zgm%m‘sgéﬁaﬁ'@% Tgbﬁe Bphi ac‘?% l'e; robile
S?Zéfeﬁt Geamilecatare A5 STOMARBO BB RN Ad T pur o gneni i st B 100" 56
2 os3: " MR gle by o Rl e %rﬁél%y%t““&g%%’ﬁ&%bﬂwﬁﬁ%&f“ "
A iSBlWAHS%%r% w4 Cra‘ﬂ/xémfn“ﬁ‘TPés%e@“%o%”f‘%%ﬁases PR pifand o A"
95% 25nM g Sggp@) ?&ﬁtl %% A 8P4, sqnﬁ%om trile; nobile phase B a_cet onitrile;

r’lle pha anol) were e yed to run a gradient condition from
100 %4 to 50% B and 50% Cin 6.5 mn., to 100 % B in 172 1 mn, 100%B
for 1 mn. and reequilibrate with 100 %A for 1.5 mn) 2-054:

2-064:
MS (ES, Pos.): 470 (M + 1)*, 472 (M + 3)*, HPLC retention time: 6.92 min. (Xterra MS
C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;

15 mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,
100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

L 2-065:
20  MS (ES, Pos.): 438 (M + 1)*; HPLC retention time: 6.40 min. (Xterra MS C18 (Waters,
Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:
acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and
25 reequilibrate with 100 % A for 1.5 min)

2-066:
MS (ES, Pos.): 506 (M + 1)*, 508 (M + 3)", 510 (M + 5)*; HPLC retention time: 6.31



mn. (Xterra M5 C18 (Waters, MIford, MA) 3.5 pin, 4.6 x 100
Flowrate 1.6 nl/mn. Three nobile phases (nobile phase A 95% 25nM
ammoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile; nobile
phase C. nethanol) were enployed to run a gradient condition from100 % A
to 50% B and 50% Cin 6.5 mn., tol¥8 %Bin 1 mn, 100%B for 1 mn. and
reequilibrate with 100 % A for 1.5 mn) 10 2-056: I\/B(ES Pos)1 510 (M +
1)+, 512 faid. {XErre MSCIQ(Wat&sMi Bhumed.6 % H0 meo) Flowrate 16kt erra M5
C18 (Waters, MIford, MA) 3.5 pm 4.6 x 100 mm; Flow rate 1.6 /mn.
Thr ee m)bnnl/anqnHﬁseesnbbﬂ@phasepﬁa@ale@b&%\%m%ﬁmwlﬁiﬁﬂlé‘@b@%‘@e# 9% 15
acetonitrile; nobile phase B: acetonitrile; nobile e C. nethanpl) were
enpl oyed 4cetonitrite; anahileqibese Bcassteinitrils mqb@mphw G/o%etg ‘éb%"‘é? SIRRIORUYIOC i n

6.5 mn., to 100 %Bin 1 mn, 100%B for reequi e wth
100 % A fmn aigradigntriongditipn from 30 WB«MEQU%F%@G} gb%@% ipg, 10 hé‘g o34,

500 (M + 5)+; HPLC retention tineg; ( er Cl8(V\aters

M1 for8, Mmin,308%B fonlmig. @éGc?ﬂwllbr?‘l"'d’&\‘ftﬂdbe% %) yn%@% Three nobile
phases (rmbl | e phase A 95% 25nmM ammoni um acetate + 5% acetonitrile; nobile
phase B: acetonitrile; nobile phase C. nethanol) were enployed to run a
gradi ent condition from 100 %A to 50% B and 50% C in 6.5 mn., to 100 %B
in 25 1 ‘958100%8 for 1 mn. and reequilibrate with 100 %A for 1.5 m n)

Cetont i onMS 0, PaSylsosTREs 0¥, Kot P sqaVL RIS b ’*PNE)C' 3.5
4.6 X E ' MRy
f@ A O 2%m a%%éﬁi%‘f%%%t %ﬁmﬁw %é&“é&?‘?f T A T 5 °
t WL
Coﬁd??l E) #/ﬁ%m%%ié @oﬂﬁ@@ B an 50%/0AC [ nzgﬁgi %ﬁﬁéﬁﬁai%%c&gé?nl gna
mn,  100%&idrile mdbite pmsk B%Gwnhthhi; Aodileiphise 0 néthandlpwerk. dmployed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in

ES‘ ): 598 (M+ 1)+, 600 (M+ 3)+, 602 (M+ 5)+; HPLC retention
%e 7 5

1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

15 2-066:
MS (ES, Pos.): 584 (M + 1), 586 (M + 3)", 588 (M + 5)*; HPLC retention time: 7.11
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6
m)/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
(.- acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20 run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-072:

MS (ES, Pos.): 562 (M + 1)*, 564 (M + 3), 566 (M + 5)*; HPLC retention time: 6.63
25 min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pum, 4.6 x 100 mm); Flow rate 1.6

ml/min. Three mobile phases (mobile phasc A 95% 25mM ammonium acetate + 5%

acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., 1o 100 % B in



2-059: M5 (ES, Pos.): 452 (M+ if, 454 (M+ 3)+,456 (M + 5)+; HPLC

r nt i time: 6.23 (c) mn. (Xterra M5 C18 (Waters, MIford, MA) 3.5 pm
4.0 x 1 nm; Flowrate 1.6 10 m/mn. Three nobil e phases (nobile phase
A 95% 25nmM amoni um acetate + 5% acetonitrile; nobile phase B:

acetonitrile; nobile phase C. nethanol) were enployed to run a gradi ent
condition from 100 %A to 50% B and760% C in 6.5 mn., to 100 %Bin 1
mn, 100% B for 1 mn. and reequilibrate with 100 %A for 1.5 mn) 15
2-060: MBIl {ofii5, 10866 B)for 5 min(vdreequilitsse with 10B%+A f&sBS mink 5) +; HPLC
retention tinme: 6.43 mn. (Xterra M5 C18 (Waters, MIford, MA) 3.5 pm 4.6
Xx 100 mm; Flowrate 1.6 mnm/mn. Three nobil e phases (nobile phase A 95%
25mMM ammoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile;

nmobi | e phz8@3:C. nethanol) were enployed to 20 run a gradient condition from
100 % A to 50% B and 50% C i+n 6.5 m'n.+, to 100 % B in 1 mn, loé)gi)B for 1
mn. and MSdES Pos):413 (M ¢ 11)"1684 Mar By 616 M i 1); BEbGretentign tipe; 6.645 ). 422

ok, oy e e, WA 3 S e o S B e
e e v o s DM KRR ety 44 Lo
A T
(Xt erra NEDQE R sapatonioph 1po A ippspeBatiy SoFE b sifinr W00 B 11 0,
T G B0 P Akagerbhagon et | S

e ongd to run a gradient condition from 100 %A to 50% B and 50% C in

6.5 mn., to 100 %Bin 1 mn, 100%B for 1 mn. and O reequilibrate with
100 % A fep74. 5 min) 10

MS (ES, Pos.): 480 (M + 1)*, 482 (M + 3)*, 484 (M + 5)*; HPLC retention time: 6.54
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
m]/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

15 acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

o 2-078:
20 MS (ES, Pos.): 466 (M + 1)*, 468(M + 3)*, 470 (M + 5)"; HPLC retention time: 5.95
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
m)/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed 10
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
25 1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-079:
MS (ES, Pos.): 568 (M + 1)*, 570 (M + 3)", 572 (M + 5)"; HPLC retention time: 6.97



ra M5 C18 (Waters, MIford, MA) 3.5 m 4.6 x 100 mm); Flowrate

m/mn. Three nobile phases (nobile phase A 95% 25nM anmoni um acet at e
+ 5% acetonitrile; 15 nobile phase B: acetonitrile; nobile phase C .
met hanol ) were enployed to run a gradient condition from100 %A to 50% B
and 50%0Cin 6.5 mn., to 100 % B i177L mn, 100%B for 1 mn. and
reequilibrate with 100 %A for 1.5 mn) 2-065: 20 M5 (ES, Pos.): 438 (M +
1) +;  HPLCmiire (¥ tdriaoMStC18(Waters) Milford, MA 3.6 amyl.€x300vemysrHow rae lford, M)
3.5tm 4.6 x 100 nm; Flowrate 1.6 m/mn. Three nobile phases (rmblle
phase A 9aYmimrMresnmbile phases (mokileplnse AR5 % AFmM p@manipn aeetpease?B:
acetonitrile;, nobile phase C. nethanol) were enployed to run a gradl ent
condi t i onadetmitrile} Giobite phase BoaeeRnitride; 5owkile phased-smethanol) were eroployed 1i°n 1
mn, 100% B for 1 mn. and 25 reequilibrate with 100 % A for %t;
2-066:  Man(aEgadipuiscopditipadrqmile0 % A tad8% mamdép% Cdn 6-5 miny, 1910 HBLle
retention tine: 6.31 175 mn. (Xterra NB C18 | ford, MA) 3.5 pm
4.6 x $001 miy,; 10000R fori ein. ad rpequiibrate prithe u%r%%é%l@ (nobi | e phase A
95% 25mM amoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile;
nobi | e phase C: nethanol) were enpl oyed to run a gradient condition from
100 %Ato 50%B and 50%C in 6.5 mn., to 100 %Bin 5 1 mn, 100%B for 1
min. and $88% U|I|brate with 100 %Afor 1.5 nin) 2-068: M5 (ES, Pos. ) 598

(xt m/f m%df%wk Gl A0 (BRF YO HPLG fenson la{ﬁe%?#?%nﬁ”i%tf%mwg ST ST
10 0/ +
a@ace{noFM']} S IATE pEn ER 0oL Sy PREES -f A ne?ﬁgtngif/ )
e 6. 30T (hidtte phasd MOsT 958 SitnofiRiithic B8 Sr@%ém“ﬁzﬁa‘é‘?‘ﬁf%’f??fi?m o wi th
100 % A f %ctdﬁtﬁlé?n@bi]@%hgs@@%ethanol) were employed to run a gradient condition from

100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and

64: (ES, Pos.): 470 (M+ if, 472 (M+ 3)+, HPLC retention tine: 6.92
rré (

reequilibrate with 100 % A for 1.5 min)

15 2-083: _
MS (ES, Pos.): 484 (M + 1), 486(M + 3)"; HPLC retention time: 7.09 min. (Xterra MS
C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
( _ mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
20 gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,
100% B for 1 min. and‘ reequilibrate with 100 % A for 1.5 min)

2-084:

MS (ES, Pos.): 452 (M + 1)*; HPLC retention time: 6.55 min. (Xterra MS C18 (Waters,
25  Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases

(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:

acelonitrile; mobile phase C: methanol) were employed (o run a gradient condition from

100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and



M5 (ES, Pos.): 584 (M+ 1)+, 586 (M+ 3)+, 588 (M+ 5)+; HPLC retention
tn#: 7&1 mn. (Xterra MS C18 (Waters, MIlford, MY 3.5 pm 4.6 x 100

. Flowrate 1.6 nm/mn. Three nobile phases (nobile phase A 95% 25nM
ammoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile; nobile
phase C. nethanol) were enployed to 20 run a gradient condition from 100 %
Ato 50% B and 50% C in 6.5 mn., 148100 %Bin 1 mn, 100%B for 1 mn.
and reequilibrate with 100 %A for 1.5 mn) 2-072:. WM (ES, Pos.): 562 (M+
| f, 564 (Meduiliprate 96k 10M% Afor1.5HRINY retention time: 6.63 25 nin. (Xterra
M5 C18 (Waters, MIford, MA) 3.5 pm 4.6 x 100 m); Flowrate 1.6 m/mn.
Three nobil e phases (nobil e phase A 95% 25mM ammoni um acetate + 5%
acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol) were
enpl oyed 2®@87run a gradient condition from 100 %A to 50% B and 50% C in
6.5 mn., to 100 % B in 4P 176 1 mn, 100%B for. 1 mn. and reequilibrate
With 100 MS @S, Pos)mi2)(M 2-10%7 614 (M t BY, 6HoeMy+ 5)2;11:!Pwr¢cw9n me: ?-l%fh 3) +,

616 (M+ 5)+;, HPLC retention tine: 6.61 5 mn. (Xterr AN_? C18 év&'lt)ers,
MIfor8, ). (XtgrpMS G1&(WateopMifprd, Mayd-» % ﬁﬁsle; o Edige-Qobi | e
hases (nobil e phase A _95% 25nM g ni te + 5% _acetonitrile; nobile
Bhase B:( @yléli@—n 27 F&bllﬁﬁbﬁcé(rﬁﬁlél%gmhgm&m %PB@}@'{&#%‘% run aI
di ent diti fr. 100_% A to 50% B. 50% C i 5 mn. .t 00 % B
T a1 i elomisE eI phas B SRt QDL BhaRC PE Al SR RlpY S € i 1)
10 2-077: MBS S, Pos.): 480 + .0 f, + 4. n HPLC
ret ent i on™4fagradigniepn %ﬁ?QEW%%SE%EMég?é& ]Mﬁ%}ngwom)%%np. m
4.6 x 100 X ate .l1.6 e bj | nobi | e phase A
9@) 25mv 5%&@% gc{@f zt]%m'+a“.§]%gllémé6(:}%‘tc§ﬁ:ﬂffril | e!o;Arg‘S(;rb??e ﬁage B: g
acet

oghtrile; nobile phase C. nethanol) were enployed to run a gradient
condi tTon from 100 %A to 50% B and 5000C in 6.5 mn., to 100 %Bin 1
mn, 100%Bggor 1 min. and reequilibrate with 100 %A for 1.5 nmin)

MS (ES, Pos.): 598 (M + 1)*, 600 (M + 3)*, 602 (M + 5)"; HPLC retention time: 7.21
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 wm, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phﬁscs (mobile phase A 95% 25mM ammonium acetate + 5%
15 acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
_ run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., 10 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

C. 2-094:
20 MS (ES, Pos.): 529 (M + 1)*, 531 (M + 3)", 533 (M + 5)*; HPLC retention time: 6.40
min. {(Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
25 1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-097;
MS (ES, Pos.): 491 (M + 1)*, 493 (M + 3)*, 495 (M + 5)*; HPLC retention time: 6.78



0 M5 (ES, Pos.): 466 (M+ if, 468(M+ 3)+,470 (M + 5)+; HPLC

2-078.
r nti
x 100 X

W tine: 5.95 mn. (Xterra M5 C18 (Waters, MIford, MY 3.5 pm 4.6
Flowrate 1.6 m/mn. Three nobil e phases (nobile phase A 95%
25mMM ammoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile;

nobi | e phase C. nethanol) were enployed to run a gradient condition from
100 %A to 50% B and 50% Cin 6.5 My, to 100 % B in 25 1 min, 100%B for
1 mn and reequilibrate with 100 %A for 1.5 mn) 2-079: MS (ES, Pos.):

568 (M + i, Mord 314Akef, 4.6tx€100i )t Flowrate. B 177
m n. ((Xt egl%llgi (K/ésg%gg(%]\a?gvsa?%ﬂhﬁford%) 3.5 pm 4.6 x)100 r’f‘z); Flow rate

1.6 M/ MyymiAhreee iibile phaa (aobilephist A p5H<ASmM Antmeimil seetatm 66 acet at e
+ 5% acetonitrile; nobil'e phase B: acetonitrile; nobile phase C. nethanol)

wer e enpl gye@shitrite; rh@lﬁi]e?l%&ﬁi: ecdtoinileti tholsite laserCl aBtHma]) werseipByaddo 50% C
in 6.5 mn., to 100 %Bin 5 1 mn, 100%B for 1 nmn. and reequilibrate
with 100 $4r/s fradicht Sordition fr@mUBD: % WSt 5% Bramsl 50% 438 6 vmin. 10’1 LRin
retention tine: 6.49 mn. (Xterra M5 C18 (Waters, MIford, MA) 3.5 pm 4.6
X 100 ) 1 nihoV00% Befot 16min Amd reequilibmte withilD@ % Wafoed.ST0in) mobi | e phase A 95%
25mMM ammoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile;

nmobi | e phase C. nethanol) were enployed to run a gradient condition from
100 % A to 50% B and 50 C in 6.5 mn., to 100 %Bin 1 mn, 100%B for 1
mn. and 2#088quilibrate with 100 %A for 1.5 nin) 15 2-083: MS (ES, Pos.):

484 (M+ if, 486(M+ 3f ; HPLC retention_tine: 4. In. (Xterra C18
(Waters, MS ES Posppgd(M +pH]!Fs 449¢M,+ i’b@“?rir@,’l ‘?isbilxﬁ?'é{c‘oé' °tf.“é°‘M‘7n|‘?‘i 8.3 Thr ee
nobi | e phases_(nobil e phase A 95% 2 ni um acet.at e, +.5% acetonitrile;
gy | ¢ b Brerse MRS Vet AP MALSS o T sRarPare B8 ed to

r a 20 gradie condi.tion fro 00, % 9% %,C...1n 6 mn., to
100 % Ao ore€ TRule @ARa5e (BORTHENSRh 4 é%%?%ﬁ’&%ﬁ’%e‘é‘%“{ta%‘&%o* A for 1.5
mn) 2- 08g'<::etonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

15 2-100:
MS (ES, Pos.): 433 (M + 1)*, 435 (M + 3)", 437 (M + 5)"; HPLC retention time: 5.70
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
s acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20 run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-101:

MS (ES, Pos.): 535 (M + 1)*, 537 (M + 3)", 539 (M + 5)"; HPLC retention time: 6.72
25 min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6

ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in



M5 _(ES, Pos.): 452 (M+ 1)+; HPLC retention tine: 6.55 min. (Xterra M5 C18
(.ers 25 MIford, MA) 3.5 Fun, 4.6 x 100 mm; Flowrate 1.6 m/mn.
Three nobi |l e phases (nobile phase A 95% 25mM amoni um acetate + 5%
acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol) were
enployed to run a gradient condition from 100 %A to 50% B and 50% C in
6.5 mn., to 100 %Bin 1 mn, 100%{23 for 1 mn. and 178 reequilibrate
with 100 % A for 1.5 mn) 2-087 (ES, Pos.): 612 (M+ If, 614 (M+ 3)+,
616 (M + ; I ] ' h 018 (Waters,

M1 ford, “’éldgb"’g?nfsﬁfgi 1%1(%{18‘6& :1,11%?:@?)»\,:/11}5%({!']6%14&@89 lr?ﬂs n?l}]n}r\l/s Three nobil e
phases (nobil e phase A 95% 25nM ammoni um acetate + 5% acetonitrile; nobile
phase B: acetonitrile; nobile phase C. nethanol) were enployed to run a
gradi ent gqpgition from100 %A to 50% B and 50%C in 6.5 mn., to 100 %B
in (c) 1 mn, 100%B for 1 mn. and reequilibrate with 100 %A for 1.5 mn)

10 2- 088: MS\BS( PSs.): 823 (M + 3PP 5E3MM 4 3)", BOAM M5)*;FIPLOORchtidntihg:6.2TPLC
retention Si\@ .) r$1n §)')g(t%:‘:\/ﬁa l\/g018 (V\aters MIlford, MA) 3.5 pun,

4.6 x SOOIniﬂTXXteﬂam/Sr@tﬁe(Wat&s, Nﬁlforﬂ,rMAIBrﬁmnn‘ékﬂimmhms)eﬁlo@vm 1.6 phase A
95% 25mM ammoni um acetate + 5% 15 acetonitrile; nobile phase B:

acet oni t rml/min. "Thped Mobibapieases (mﬂnhqxhase)Aﬂé%erem aymdnium acetate & 5§o adi ent
condition from100 %A to 50% B and 50 C in 6.5 mn., to 100 %Bin 1
m n, 100%dBtonitrile] mubile phast B:owetonitiile; axobilmphasemon%morlbwem@mm 19- 094:
20 MB (ES, Pos.): 529 (M+ if, 531 (M + 3 533éM+ 5)+, HPLC retention
time: 6. 4mm argradicstxoedition SOnC16) P ies% déﬁ”@ .5 zais., k00 2 B i 100
nm; Flowrate 1.6 m/mn. Three_nobil e phases b| | e phase A95% 25nM
a@om um hm,é@e%Bs’%laurétaaﬁurquml@ratﬁ%ﬁm@o 4y "EB'r Wt onitrile; nobile
pffase_C: nethanol) were enployed to run a grad| ent condition from 100 % A
to 508B and 50% Cin 6.5 nin., to 100 %B in 25 1 nin, 100%B for 1 mn.
and reequi lb rate with 100 %A for 1.5 m n) 2-097:

MS (ES, Pos.): 403 (M + 1); HPLC retention time: 6.24 min. (Xterra MS C18 (Waters,
Milford, MA) 3.5 um, 4.6 x 100 mmy); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:

15 acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and
reequilibrate with 100 % A for 1.5 min)

( ‘. 2-104:
20 MS (ES, Pos.): 389 (M + 1)"; HPLC retention time: 5.89 min. (Xterra MS C18 (Waters,
Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonijum acetate + 5% acetonitrile; mobile phase B:
acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and
25 reequilibrate with 100 % A for 1.5 min)

2-105:
MS (ES, Pos.): 451 (M + 1)*, 453(M + 3)*, HPLC retention time: 6.87 min. (Xterra MS



(ES ~20S.): 491 (M+ If, 493 (M+ 3)+, 495 (M+ 5)+; HPLC retention

1 JS 179 nmin. (Xterra M5 C18 (Waters, MIford, MA) 3.5 pm 4.6 x 100
nm ; ‘Flowrate 1.6 ni/min. Three nobile phases (nobile phase A 95% 25mM
anmoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile; nobile
phase C. nethanol) were enployed to run a gradient condition from100 % A

to 50% B and 50% C in 6.5 mn., tol800 %B in 5 1 mn, 100%B for 1 mn.

and reequilibrate with 100 % A for 1.5 nmn) -099: M ES Pos.): 447 (M +
i f, 449 (CAB{Witers, MilfoxdyMAF}.5; umPLG:Xrl@DéwnD dﬂo‘b’lfﬁ'él@ inIbres. (Xterra
MSC18(V\aters MIford, MA) 3.5 4.6 x 100 nmm; rate 1.6 10

M /mn. Thokile phasts (@qbﬂi&@bgse(ﬁtﬁé%o gﬁlrphfa@émﬂn@mﬁ%w Felomitieet ate + 5%

acetonitrile; nobile phase B: acetonitrile @Blle %@f@g nmet hanol ) were
enpl oyed m@:lqma%a@m@mle dB‘Pl‘Hletl?}@ﬁe £ B’t"rﬂ@@ %CAC B P 50% C in

6.5 mn., to 100 % B in m 1009% ndree e.wmth
100 % A fgsadlgntszonﬁhpnf@nzl% 52’@955 alﬁgsm% &Qéf %’5§) Hﬁ miy
437 (M + 5 HPLC retention tine: ter al\/BClS(V\aters,

M I ford, Whﬁ’ B fgr }ymin. andye L‘?fﬁ‘f;"“gr i‘\?ﬁ’ 'r’z’g%\g"fé-)é(m’ﬂ;/ nmn. Three nobile
phases (rmbi | e phase A 95% 25nM ammoni um acetate + 5% acetonitrile; nobile
phase B: acetonitrile; nobile phase C. nethanol) were enployed to 20 run a

gradl ent ci)q(gltion from100 % A to 50% B and 50%C in 6.5 mn., to 100 %B
in 0% B for 1 min. and reequilibrate with 100 %A for 1.5 mn)

A P il P niny GRS DI (S o
o, s, MA3 .S pheak P10 {an“moWa?& BRjhf. TRASGSKiEHaka phase A

Q)/o 25mM anmoni um’ace etonitril nobi | e phase acetonitrile;

{ 2SR Fn BB RY RS2l O+ swace@orgrrnqlmll ¢ Bt on from
100 /ﬁ)A &%ég%pgﬁkgnﬂdégﬁ% Cin6.5nmMn., to 100 % B in 180 e(fﬁh% n, 100% B

for 1 m mce@ffrilesabbilk phisic: Mthi"holpﬂcf%eﬁlp?@yedlo Junrh gradicht t6@dition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and

reequilibrate with 100 % A for 1.5 min)

15 2-107:
MS (ES, Pos.): 487 (M + 1), 489 (M + 3)", 491 (M + 5)"; HPLC retention time: 6.20
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pum, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonjum acetate + 5%
.. acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20 run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min;, to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-108:

MS (ES, Pos.): 477 (M + 1)*, 479 (M + 3)", 481 (M + 5)"; HPLC retention time: 6.21
25 min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6

ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in



97 5 nmn. (Xterral\/BClS (Waters, MIford, MA) 3.5 pm 4.6 x 100

Flowrate 1.6 mnm/mn. Three nobile phases (nobile phase A 95% 25nM
anmoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile; nobile
phase C. nethanol) were enployed to run a gradient condition from 100 %A
to 50% B and 50% Cin 6.5 mn., told@0 %Bin 1 mn, 100%B for 1 mn. and
reequilibrate with 100 %Af or 15mn) 10 2-103: WMs (ES, Pos.): 403 (M +
1): HPLC Irming A60%nB fomiemits ad reaquilibrate avithal 0%A dor LamsRls, M I ford, M)
3.5 pm 4.6 x 100 nm; Flowrate 1.6 m/mn. Three nobile phases (nobile
phase A 95% 25nM ammoni um acetate + 5% acetonitrile; nobile phase B: 15
acetonitrile; nobile phase C. nethanol) were enployed to run a gradient
condi ti o@-¥%m 100 %A to 50%B and 50% Cin 6.5 rrin to 100 %Bin 1
mn, 100% B for 1 mn, eequilibrate with 1 for ] 2-104:
20 M5 (E:MSEES, Fos.)3§89 (Ml#lh;SSl Mlﬁé)rei%ﬁrﬁ)m SC‘S@I%‘H“C rra VB

enpl oyed ml énmmcgma@r sm%ﬂlfscﬂ%a?er% %6%3& ng%ae/a%wéggt%fl%oc) i \r/]ve ©
To0 v T GPeanERls pbue Phise BrpeetppiitenmoBite Py m*aﬂa'%c’%f‘xé%??ﬁﬁ%@ 8 Perc
106 x 100U A dﬁ%%?@l*@ﬂ?" ﬁ?‘??\m’ %ﬁr"e%%sﬁ. s e 100 B o AT

95% 25nM a%gp?: I?E %legﬁﬁ PRE With o %R B €5 Eﬁ@ﬁe B: acetonitri | e

r@nle pt} "Wer & nployed to run a gradi€nt condition from
100 %A to 50% B and 50%C|n 6.5 mn., to 100 %Bin 1 mn, 5 100%B for 1
mn. and reequilibrate with 100 %A for 1.5 mn) 2-106:

2-110:
MS (ES, Pos.): 565 (M + 1), 567 (M + 3)", 569 (M + 5)*; HPLC retention time: 7.00

§(ES, Pos.): 521 (M+ if, 523 (M + 3)+, 525 (M + 5)+; HPLC retention
t .

min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

15  acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition‘from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

(. 2-111:
20 MS (ES, Pos.): 421 (M + 1)", 423 (M + 3)"; HPLC retention time: 6.84 min. (Xterra MS
C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,
25 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-112:
MS (ES, Pos.): 557 (M + 1)*, 559 (M + 3)*, 561 (M + 5)*; HPLC retention time: 6.54



Pos.): 419 (M+ 1)+; HPLC retention time: 6.33 mn. (Xterra M5 C18
(B M| ford, M) 3.5 pm 4.6 x 100 mm; Flowrate 1.6 m/mn. Three
ases 10 (nobil e phase A 95% 25nM anmoni um acetate + 5%
acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol) were
enployed to run a gradient condition from 100 %A to 50% B and 50% C in
6.5 mn., to 100 %Bin 1 mn, 100%g8 for 1 mn. and reequilibrate with
100 % A for 1.5 mn) 15 2-107: M5 (ES, Pos.): 487 (M+ if, 489 (M + 3)+,
491 (M + Qi (XHtkMSC I Wearers, Miford MA) 3.5 um, 4.80ei00anilh Ko® ratesl.ér s,
MIlford, MA) 3.5 pm 4.6 x 100 nm; Flowrate 1.6 m/mn. Three nobile
phases (rabidie THies mobil® phas2s (ibbibepinise h 25% 25mM enfronivmeceiie+ bfe; nobi | e
phase B: acetonitrile; nobile phase C. nmethanol) were enployed to 20 run a
gr adi ent setuditrilemdbilerphSOBYecetanifidentilecphBse Cmiethago B werhemployed 60 % B
in 1 mn, 100%B for 1 mn. and reequilibrate with 100 %A for 1.5 mn)
2-108:  Min(aESadiPosconditibn frgmv100i% A w79% B andH0% Chg 6.5 win. 19)100 %l in .
retention time: 6.21 25 min. (Xterra M5 C18 (Waters, M|ford, MA) 3.5 pm
4.6 x 3001 miy, 100F0R foal ein. dreequilibratewith 100 % Adophad8i) (nobi | e phase A
95% 25mM amoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile;
nobi | e phase C. nethanol) were enployed to run a gradient condition from
100 % A to 50% B and 50 C in 6.5 mn., to 100 %Bin 182 1 mn, 100%B
for 1 min-13%d reequilibrate with 100 %A for 1.5 nin) 2-109: MS (ES,
Pos.): 579 (M+_ if, 581 (M + 3)+, 583 +. 2)+; P, tent.ion tipe, 7.00 5
mn. (Xt eWEI‘SBP@Lk T"sl) ’%ﬂﬁ {@?‘Hﬁ%‘}?’ &5" a nf’:li;&'bgreg?né%{{% 6"82' ow rate

1.6 nml/mnp. Jhree nohj has | has ' acet ate
(% aceP¥h i(%quT Sty i &Bﬁﬁa@f‘&&)%%dﬁ |W’ﬁ€xgrar§)/o K pcﬁ’gggew E:%gﬁrret hanol )
WeT e | oyed run ' coldif i o % nd 50% C
' 6. 00 e, ofhyedioite B Gbuifé it 33 23 fiimbnitel ectlih 3T P
w th 100 %’et%nﬁtpiﬁe; %&ifpﬂ%e BacZtohltPiie; mobile phase C: methanol) were employed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min,, to 100 % B in

1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

15 2-114:
MS (ES, Pos.): 593 (M + 1)*, 595 (M + 3)", 597 (M + 5)"; HPLC retention time: 6.84
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 wm, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
- acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20 run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-116: |

MS (ES, Pos.): 505 (M + 1)*, 507 (M + 3)*, 509 (M + 5)"; HPLC retention time: 6.37
25 min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6

ml/fnin. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in



MS (ES, Pos.): 565 (M+ if, 567 (M+ 3)', 569 (M+ 5)+; HPLC retention

X O mn. (Xterra M5 C18 (Waters, MIford, MA) 3.5 pm 4.6 x 100
nm; Flowrate 1.6 m/mn. Three nobil e phases (nobile phase A 95% 25nM
ammoni um acetate + 5% 15 acetonitrile; nobile phase B: acetonitrile; nobile
phase C. nethanol) were enployed to run a gradient condition from100 % A
to 50% B and 50% Cin 6.5 mn., tagdo %Bin 1 mn, 100%B for 1 mn. and
reequilibrate with 100 %A for 1.5 mn) 2-111: 20 M5 (ES, Pos.): 421 (M +
1T, 423 §Mis 80% BHREG mizi end feequilibrate wh00/% i forteomiml M5 C18 (Waters,
MIford, MA) 3.5 Fun, 4.6 x 100 nmm); Flowrate 1.6 m/mn. Three nobile
phases (nobil e phase A 95% 25nM anmoni um acetate + 5% acetonitrile; nobile
phase B:. acetonitrile; nobile phase C. nmethanol) were enployed to run a
gradi ent 2¢iqndi tion from 100 % A to 50% B and 50% C in 6.5 mn., to 100 % B

L A i
4.6 x SL0Gninn(Kterra ME €48 Watess, @bﬂ%i%@é@nnﬁgm@ l"{"%‘%ﬂ' |)oh2'sg Rm
o Lo pibnCriwe oy s LT A Pk T DRl 857 O {1
i n. _and sceoninl; BRUEPHE: otonier Pl pip G ighdhe B epIV IS ) 1O 3
(Xt orra T egwiam catdtionfiont ity b % Buld SPRC ARg W, P BT, 6

10 M/mn. Th i | ' A ORYo120miM ' t at
ace{"oﬁmqn-,ﬁ@?"%%nﬁmﬁrﬂ%i@?ﬁ%“ﬁ@t R e A ace C. et hanl )

Ver e |l oyed to run a gradient condition from 100 %A to 50% B and 50% C
in 6.5 mn., to 100 %Bin 1 mn, 100%B for 1 mn. and reequilibrate with
100 % A f,0 18} o mn) 15 2-114: M5 (ES, Pos.): 593 (M+ If, 595 (M + 3)+,
597 (M + ;+;' HPLC retention tinme: 6.84

MS (ES, Pos.): 461 (M +1)*, 463 (M + 3)", 465 (M + 5)"; HPLC retention time: 6.34

min, (Xterra MS C18 (Waters, Milford, MA) 3.5 pum, 4.6 x 100 mm); Flow rate 1.6
m)/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

15 acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed 10
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

¢ 2-119:
20 MS (ES, Pos.): 447 (M +1)", 449 (M + 3)*, 451 (M + 5)"; HPLC retention time: 5.79
min. (Xtcrré MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% Cin 6.5 min., to 100 % B in

25 1min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-120:
MS (ES, Pos.): 549 (M + 1)%, 551 (M + 3), 553 M+ 5)*; HPLC retention time: 6.77



mp. (Xterra M5 C18 (Waters, MIford, MA) 3.5 pm 4.6 x 100 mm; Flowrate
1§ mM{@ n. Three nobil e phases (nobile phase A 95% 25nM anmoni um acet at e
+ 5% acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol)

were enployed to 20 run a gradient condition from 100 %A to 50% B and 50%
Cin6.5mn., to 100 %Bin 1 mn, 100%B for 1 mn. and reequilibrate
with 100 % A for 1.5 mn) 2-116: MgHES, Pos.): 505 (M+ 1)+, 507 (M +
3)+, 509 (M+ 5)+; HPLC retention tine: 6.37 25 mn. (Xterra M5 C18
(Waters, Mid f(Mistra MS CEB PWarters, Mifford, MA) 815 pm/4.6w 108tmm);. Bowlrate hé Thr ee
nobi | e phases (nobil e phase A 95% 25nM anmoni um acetate + 5% acetonitrile;
mobi | e phad/mif: Tiree twbile phhees (nobilé phash 2 BS%: 25mid hamoniumecetatp 5@y ed t o
run a gradient condition from100 %A to 50% B and 50%C in 6.5 mn., to
100 % B i sceldidtrild; mobile fHaS&BBadesonitrileri mobikephase Eqmethane hwereemployed tos A f or
1.5 min) 2-117: M5 (ES, Pos.): 491 (M+ if, 493 (M+ 3)+, 495 (M + 5)+;
HPLC r et enini gratiientecongitish frémi0n. % Aoet(1% Bvmdcge bmﬁe‘i Rin. Mo ¥ % Bim) 3.5
pm 4.6 x 100 nm); Flowrate 1.6 nl/nmin, Three npbile phases (nobile phase
A 95% 25mVisng k% B fac & teineand rsoquilibrateowith A0P & AfpplPdnighase B;
acetonitrile; nobile phase C. nethanol) were enployed to run a gradient
condition from100 %A to 50% B and 50%C in 6.5 mn., to 100 %Bin 1
mn, 100% B for 1 mn. and reequilibrate with 100 %A for 1.5 mn) 10
2-118: MBIRES, Pos.): 461 (M+ 1)+, 463 (M+ 3)+, 465 (M + 5)+ HPLC

RETIREAVT W Ve T ML NS N D Gt W ORER FLRE
fé’%”}“L o it (TS (Ve SN 1§ %‘%’?S@?ﬁ EowBRE o o
min. A PBE TEf Sepighhine ghogigibse A Bonh Bnlgi Fe bl B 07
447 (M + [ ferorftdfe; (hbsiieDnibse BOdcetMittild ritobildPhase €! RBlhhASY) WefEemplog&d to

run a gradient condition from 100 % Ato 50% B and 50% Cin 6.5 min., to 100 % B in

1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

15 2-122:
MS (ES, Pos.): 417 (M + 1)*; HPLC retention time: 6.49 min. (Xterra MS C18 (Waters,
Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:
. acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
20 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and
reequilibrate with 100 % A for 1.5 min)

2-123:

MS (ES, Pos.): 403 (M + 1)*; HPLC retention time: 5.96 min. (Xterra MS C18 (Waters,
25 Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 m}/min. Three mobile phases

(mobile phase A 95% 25mM ammonjum acetate + 5% acetonitrile; mobile phase B:

acetonitrile; mobile phase C: methanol) were employed 1o run a gradient condition from

100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and -



mn (Xterra M5 C18 (Waters, MIford, MA) 3.5 pm 4.6 x 100 mm; Flowrate
1 m &P n. Three nobil e phases (m)bl | e phase A 95% 25mM anmoni um acet at e
+ 5% acetonltrlle nobi | e phase B: acetonitrile; nobile phase C. nethanol)’
were enployed to run a gradient condition from 100 %A to 50% B and 50% C
in 6:5 mn., to 100 %Bin 25 1 mn, 100%B for 1 mn. and reequilibrate
with 100 %A for 1.5 mn) 2-120: MB4ES, Pos.): 549 (M+ If, 551 (M+ 3)+,
553 (M + 5)+; HPLC retention time: 6.77 185 mn. (Xterra M5 Cl8 (Waters,
M1 ford, I}«'@&;uﬁib'éatamntﬂl(ﬁ) % ARG 1ns'r)un)FI owrate 1.6 nl/mn. Three nobile
phases (rmbl | e phase A 95% 25mM ammoni um acetate + 5% acetonitrile; nobile
phase B: acetonitrile; nobile phase C. nethanol) were enployed to run a
gradient condition from100 %A to 50% B and 50 C in 6.5 mn., to 100 % B
in5 1 mal2890% B for 1 min. and reequilibrate with 100 % A for 1.5 min)
2-121: M5 (ES, Pos.): 535 (M+ 1)° 537(M+ 3)+, 539 gM+ 5)+; HPLC

ret enti on M8 (ES, E‘ms&S4651(M+I)Xt4§r7(M+NS) (HBLOmsteation timet 687 dninvXtegadMbm 4. 6
x 100 nm; Flowrate 1.6 10 m/nmin. Three nobile phases (nobile phase A
95% 2515 EByIaters MilfordeMA)S poeddnr 100 mm); Fshy rase poaalimin. THE oni tri | e;
nobi | e phase C. nethanol) were | oyed to run a gradient condition from
100 % A tmo@ﬁ%pbam«im@bﬂe phasa 4‘69£r215ﬂ1M am;nqrggmfﬂﬁaa!err* 5% aetonitifiyos B for 1
m n. andreeqlwllbrate with 100, % A for 15mn rwégZ M5 (ES, Pos.):
417 (M + mobile ghase Biacstonitple; mopile phased-:pethay ‘é’FFcaF (‘Vé fers,

bl b A A s
(o0 ent TR i anSeeeanBRlasty WO A D 468" 278 8 in. | (0 160 %

B™'n Jlomn 100% B for 1 mn. and reequilibrate with 100 %A for 1.5 mn)
2-123:"7 M5 (ES, Pos.): 403 (M+ 1)+; HPLC retention time: 5.96 mn. (Xterra
M5 C18 ( LBIsS, 25 MIford, MA) 3.5 m 4.6 x 100 m; Flowrate 1.6

m /mn. TAréé nobil e phases

MS (ES, Pos.): 433 (M + 1)*; HPLC retention time: 6.38 min. (Xterra MS C18 (Waters,

Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:

15 acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B m 1 min, 100% B for 1 min. and
reequilibrate with 100 % A for 1.5 min)

L 2-126:
20 MS (ES, Pos.): 501 (M +1)*, 503 (M + 3)*, 505 (M + 5)"; HPLC retention time: 6.26
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., t0 100 % B in
25 1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-128:
MS (ES, Pos.): 579 (M + 1)°, 581 (M + 3)*, 583 (M + 5)"; HPLC retention time: 6.10



(gobi | e_phase A 95% 25mM ammoni um acetate + 5% acetonitrile; nobile phase
ac nitrile; nobile phase C. nethanol) were enployed to run a gradient
condition from 100 %A to 50% B and 50 Cin 6.5 mn., to 100 %Bin 1
‘mn, 100%B for 1 min. and 186 reequilibrate with 100 %A for 1.5 min)
2-124: M5 (ES, Pos.): 465 (M+ if, 467(M+ 3)+, HPLC retention tinme; 6.87
mn. (Xterra M5 5 C18 (Waters, MAB@rd, MA) 3.5 pm 4.6 x 100 mm; Flow
rate 1.6 ml/mn. Three nobile phases (nobile phase A 95%1__%5mv| aqmpni um
acet at e -mbYbeandiSiGlLs @YaterspMilferdp Bpm deht 40P mmk Flogpated-Shase C
met hanol ) were enployed to run a gradient qc%gld ion from100 % A to 50% B
and 50% Gnl/mir6 Threr mobile phasgn(melslei phase %3 % epmiybospEmonm ACel + 2¢ky
reequilibrate with 100 % A for 1.5 mn)_ _10 2-125: M5 (ES, Pos.).,433 (M+
1) +: HPLQ@celonirile; mobile phasedB:ageipnirile; mobilp ahi\%%llﬁe‘(’?/%fi]i?”ﬂe € s‘Pi’%‘? ? W)

phase A Guna ZskRe FRBARM RS A0 & 8 180D HBRNA DR £db ot RO ARAgR B 15

acetonitrile; nobile phase C. nethanol) . l.o0 .0\ run a gradient
condi t ot wimAH0%0B f%ﬂmc”b %%@"Qﬁﬁalgd%@n%g‘ggoﬁg@glo 100 % B in 1
mn, 100% B for 1 mn. and reequilibrate with 100 %A for 1.5 mn) 2-126:
20 M5 (ES, Pos.): 501 (M+ if, 503 (M+ 3)+, 505 (M+ 5)+;, HPLC retention
time: 6.26 mn. (Xterra M5 C18 (Waters, MlIford, MA) 3.5 pm 4.6 x 100
m); Fl ow 586 i /nin. Three nobile phases (rmbile phase A 95% 25mM
ammoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile; nobile
phase C. nethanol) were enployed to run a gradient condition from 100 % A
to 50% B and 50%Cin 6.5 mn., to 100 %Bin 25 1 mn, 100%B for 1 mn.
{nyl reequilibrate with 100 %A for 1.5 mn) 2-128: M5 (ES, Pos.): 579 (M +
IT, 581 (M+ 3)+, 583 (M+ 5)+;, HPLC retention tinme: 6.10 187



_; M5 C18 (Waters, MIford, MA) 3.5 xn, 4.6 x 100 mm; Flow rate
M n. Three nobil e phases (m)bl | e phase A 95% 25mM anmoni um acet at e
+ 5% acetonltrlle nobi | e phase B: acetonitrile; nobile phase C. nethanol)
were enployed to run a gradient condition from 100 %A to 50% B and 50% C
in 6.5 mn., to 100 %Bin 5 1 mn, 10006B for 1 mn. and reequilibrate
with 100 % A for 1.5 min) *2: HCIlBaIt 0 188 Table 3.1 Ra R 7 X-(CHR)r
(CRlR)-%ﬂeéqN-Ar 4 NN-R5 YA Re nelting point Corn. Ex. x-(CHR n(CR R2)m

R6 R7 ,r ('O No. No. R4 N Y (solvent for Ry®crystal lization) 3-001 5
/ vNCHBCHBH151-1533(No solvent) 0 3- CH CH3 CH3 H H3 anor phous
ClC3 3-003 6 Hsc N CH3 Ig-héi% éﬁ 44 3 3- NFBAEN CH3 CH3 H H
143-145 (1PE) O o H3 3%00 wé H anesphous O 3-006 6 o ~\ N
CH3 CH3 H H3 131-133 ( r-( N f (hepy N—{ N
v~
R® o
melting point
. . X~ (CHRY,~(CR'RY)m - O
S:n DETJ;. N (H‘)EN" Y R’ R' R Ar (solven% for.
RS crystallization)

151-153
(No solvent)

3.001 5 F}_OFO‘_ N CH, CH, H

amorphous

O a0 s f}_o,—-(___)«— CH CH, CH; H

142-144

CH; H
(PE)

3003 6 e N CHs
~ - N CH, CH; H

o
-
o
o
e G S L %“_;ﬁ smorphovs
pLa
o
’%

143-145

3-004
(IPE)

=)}
Q
Q

(hexane)

N\
3-:006 6 0 /__C N CH; CH: H 131-133
S

amorphous

3-007 6 g_ /_CN_ CH CH, CH, H

amorphous

3008 5 Q_}_o < }I N CH; CH: H

3009 © N CH; CH; H amorphous




J1=0~/.3 3-007 6 CCHCH3 CH3 HH3 r anorphous OH O3 3-008 5 N CH3 CH3
anof phous H3 H3 3-009 6 N CH3 CH3 H anorphous H3 189 3-010 6 CH CH3

CH3 CH3 dit oil CH3 oil 3-011 6 CHCH3 CH3 HO ~Fpi~/} 3-012 5 N CH3 CH3

H "3 110-112 N no- r (No solvent) 71-0 0 3-013 5 0=~ N CH3 CH3 CH3

amor phous Fs ~N ~~~JJJ~~~JJJ ir O O-NH N CH3 CH3 H 205-207 2 3-014 8

,~0 e (No solvent) O NH 3-015 7 Qg N N CH3 CH3 H H3 anorphous of-C

Ha .
3.010 6 CH CH; CH; CH, 33 o
3
. HS il
3011 6 CH CH; CH, H ? o
3
s 110-112
3012 5\ ) N CH; CH, H
N N— r o solvent
)_OF‘C : (N )
Q
3013 5 =< N CHs CH; CHs i amorphous
. 3
O mb'— ;
an .
o= .2
- N CH; CH;, H 205-207
o8 |n--§iof‘<:>"" ’ ’ ‘p_b (No solvent)
N 3
NH
L)
3.015 7 N /_CN_ N CH: CHs H e amorphous
° H:
(o] ]
NH .
3-016 8 ol /—Q— N CHs CH; H ta amorphous >
Ny o J
NH Hy
( Hay
: - _ N CH, CH, H 94-96
2 /\O‘_I_Q ) ? r  (No solvent)
%
3
H3 ‘3
3018 10 — N CH; CH, H p 215-217
Hg?-‘ﬁ-o/_CN ’ ’ " (No solvent)
(o] a
3019 7 1 ~ - N CHocmoH e, amorphous
0
— Ha
3020 7 _ T /_CN__, N CH; CH; H %j"" amorphous
[ T
— — 3




. NHZ gH3 3-016 8 N CH3 CH3 H anorphous~2 0 cj~ y~-sr NH H3 3-017 9 N
94-96 CHr (No solvent) ~o0-P-o Oa 3-018 10 HO- NCH3 CH3 Hr
215-217 3 HO ~'-0 (No solvent) OCH3 3-019 7 0 --( HNCH3 CH3 H
anor phous H3 3-020 7 ~--CN N CH3 CH3 H JH3) anorphous o r 190 3-021 7 N
CH3 CH3 H anorphous Ha Ha anorphous 3-022 7 _/ -CN- NCH3 CH3 Hr C 191
*1: Com No. = conpound nunber, Ex80No. = exanple nunber, solvent for
crystar—H zattom—tPE-—=drTsopropyl et her Analytical data of non-cryst3
u

conpo are.described bel gw. _3-00% TH{S €¢IES, ®0s.) »=514 (ivopheys 516 (M
1 Rbt efThgm Q\a@m
o at

+ 3)+; n. (Xterra M Cl ers, MIford, MA)
3.5 m| 4.6 x 100\ mp,; /KL .6 M/mn. Three nolskl e phases (nobi
phase |A 95% 25nM anmoni um acetate + 5% acetonitrile; nobile phase B:

acetonjtrile; nobile pha C t hanol) were enpl oved @9 run
302 7 W R A At o p N afhorphous
o]
. 3

e




r-.gradient condition from100 %A to 50% B and 50%Cin 6.5 mn., to 100 %
. 1%15n, | 10 100% B for 1 mn. and reequilibrate with 100 %A for 1.5
mn) 3-005: M (ES, Pos.): 547 (M+ If, 549 (M+ 3)+; HPLC Retention tine:

7.06 mn (Xterra M C18 (Waters, MIford, MA) 3.5 p.m 4.6 x 100 mm;
Flowrate 1.6 m/mn. Three 15 nobile phases (nobile phase A 95% 25mM
anmoni um acetate + 5% acetonitril el9Inobil e phase B: acetonitrile; nobile-
phase C. nethanol) were enployed to run a gradient condition from 100 % A
to 50% B AhdCEONG # porep@und number,Exi 0. soemample number, solgodfa8 for 1 nin. and
reequilibrate with 100 %A for 1.5 mn) 20 3-007: M5 (ES, Pos.): 514 (M +

i f, 516 (MystaliizationsBPE -rdiiseprapyhethéfne: 7.01 min. (Xterra M C18 (Waters,
Mlford, M) 3.5 p.m_ 4.6 x 100 nm, Flg:g%gﬁ)e é.G m/mn. Three nobile
phases ( mbalyticalidatacofmossyysialaompennds s 0siEibsd 88Wso, acetonitrile, nobile
phase B: acetonitrile; nobile phase C. nethanol) were enployed to run a 25
gradi ent 2®R4ition from 100 % A to 50% B and 50% C in 6.5 nmn., to 100 % B

5" 006 SOVMEHES e pge (e Ty, 308 ACRa MRk Gentignlingelds. i Gelerta, ' O
s owdCbS evbict Miflard, MELES it & 1ol pmf Ko it a8 mIAR. ufo 5
AL L Ot e T R
20096 B 1 oot phse £ sBAGhHR obe biback & Sneppiplywere blbphGRAB Rl § (11
(ES, Pos. %8‘1%@‘7 %(f%{h{ | from398 ’\f{a Htgrsgwm a;dﬁ’gmtiﬁe.tsi i, 1th T80 % 8 84 diin)-

(Rerra ters, .5m 4.6 x 100 nm; Flow rate
T2

b 9093 M £% 1 MRDhEreRafBAatd WRR106 BAFEE1.4 nfiR)6 25nMM ammoni um acet at e
+ 5% acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol)

were enployed to run a

3-005:

MS (ES, Pos.): 547 (M + 1), 549 (M + 3)*; HPLC Retention time: 7.06 min. (Xterra

MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three
15 mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;

mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a

gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,

100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

20 3-007:
MS (ES, Pos.): 514 (M + 1), 516 (M + 3)"; HPLC Retention time: 7.01 min. (Xterra
MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a

25  gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,
100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

3-008:



di ent..condition from30%A, 50 %B and 20 % C to 50% B and 50% C in 6.5
tg 100 %Bin 1 mn, 100%B for 1 mn. and reequilibrate with 100 %

s

Afor 1.5 mn) 15 3-010: MS No spectrum (deconposition in LG MsS); 1H NWR
(360 MHz, DVMBO-D6) b ppm 0.83 (3 H t, J =6.4 Hz), 1.24 (12 H, br.s),
152(4H,n'),179(9Hn')193§3Hs) 229(3Hs)232(2,t,
J=7.1Hz), 2.39 (3 H s), 2.68 (298, t, = 11.3 Hz), 3.46 (2 20 H, d, J
=11.7 2.H d, J 1

5 rabh Bl Ak o, S 4B kl%@%tmﬂqqﬁt% é@@éﬁ%ﬁf TR 6. 5
mn

16" i/ s e Qe MR Basodh 68100 i diod et om ™
ot hanol yABI Y Gyebai R 237 AR e B P TR o sone o
?QSqﬁ?ﬁ Pl W B atr Ry ol y? Colmangi3eTenBould BT

C18’ (Vi il 3%98#%%]%%%%5%%9 AP T3P G0 %%“929259‘%5%“ oo
;Qéfgnr?ﬂ’h@o@h .G]Hﬁgg%% ace @n?tﬁr?%g‘IMpr ase C rretlr?ﬁ?fol) wer e

enpl oyed to run a gradl ent condition from 100 %A to 50% B and 50% C i n
6.5 mn., to 100 %Bin 1 mn, 100%B for 1 mn. and reequilibrate with
100 %Aforz.dgge mn) 0 10 3-015: MS (ES, Pos.): 570 (M+ 1)+, 572(M + 3)+;
HPLC Retention tinme: 7.05 mn. (Xterra M5 C18 (Waters, MIford, MA) 3.5

iun, 4.6 MS¥RS, PB.): 5B oM + a)'e599 @dmz&S)m HPLTRetentionninid: 439 asias(Xerni |
hase A 95% 25nmM anmoni um acetate + 5% acetonitrile; nobile phase B:

acet o0 t rMBEC18'@Watess, Mils®l, BIAY®S pamdl§ x 160 mmmﬂlmymic i@ mliimina ThBeegr adi ent
condition from1l00 %A to 50% B and 50%Cin 6.5 mn., to 100 %B in 1 mn,
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 30% A, 50 % B and 20 % C to 50% B and 50% C in 6.5 min.,
to 100 % B in 1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)
15
3-010:
MS No spectrum (decomposition in LC-MS); 'H NMR (360 MHz, DMSO0-D6) 8 ppm
0.83 (3 H,t,J = 6.4 Hz), 1.24 (12 H, br.s), 1.52 (4 H, m), 1.79 (9 H, m), 1.93 3 H, s),
(. 229(3H,s),232(2H,1,J=71Hz),239(3H, 5), 2.68 (2H, ,J=11.3 Hz), 3.46 (2
20 H,d,J=11.7Hz),400(2H,d,J=59Hz),645(1H,s),747(2H,s)

3-011:

MS (ES, Pos.): 596 (M + 1)*, 598 (M + 3)"; HPLC Retention time: 6.45 min. (Xterra

MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three
25 mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;

mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a

gradient condition from 100 % A to 50% B and 50% C in 6.5 min., 10 100 % B in 1 min,

100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)



00% B for 1 mn. and reequilibrate with 100 %A for 1.5 mn) 3-016: M
ég}s, si): 629 (M+ if, 631 (M+ 3)+, HPLC Retention tine: 6.86 mn.
(Xterra 20 Ms C18 (Waters, MIford, MA) 3.5 m 4.6 x 100 mm; Flowrate
1.6 mM/mn. Three nobil e phases (nobile phase A 95% 25mM amoni um acetate +
5% acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol)
wer e enpl oyed to run a gradient &&&ition from 100 % A to 50% B and 50% C
in 6.5 mn., to 100 %Bin 1 mn, 100%B for 1 mn. and reequilibrate with
100 %Afor 1.5 mn) 25 3-019: WMs (ES, Pos.): 705 (M+ if, 707 (M + 3)+;
"H NWR (300 MHz, CDC13) 6 ppm0.89 (3 H, t, J=6.7 Hz), 1.17-1.40 (14 H,
M, 1.4230132 (4 H n), 1.81-1.93 (3 H n), 1.92 (6 H CU U 194 s),

2 51 ?30&&@% Fos )71 5 0 0 + 35768t i ST ARLCRenfip i €69 1)
1) e oTe e M NS By o s oo ot bl 750, (2

CDClI 3 8 0 89 1.53 (2
H, rr))5 %%ﬂeﬁhas‘.ei%@ﬁ?bge 61645@) SIJ_’/F% Mﬁﬁxgﬂf@ldgh lz_nlﬂatgt)e?-i- ‘_g%o > 1(9

4H, 2.36 7 d loyedbdl (3 H,
g) , 2n')77 %et%hé]%; lpﬁ)bgﬁs Ph]aﬁe gz_ge't(g%) %ﬁ)%]e(ﬁlagb Ct me&naﬁol}a&rg H?bgy4 e, § " 10

4. 05-4. 1 " 28 E 47 . 5 mih. 38 100 %IB
3-021: Nﬂ%@adﬁyﬁ%‘%&é?ﬁhm%%?w I\Q/Iaéaéj? ?’ BllrI{Ile\/Ilg (5001(ODM42 %?30 3) 8
0. 97 , A 09 1.5mia5- 1. 55 (2 H |
1"84-2.0 ('%3 EDO%BEOP @ém?wq%gsgtéwgﬂégo%lm o2H, rr;; > 38 5. 44 ?)4 H,
,243(3HdJ:12Hz)250(3H,s),2.772.90(10H,r’r),
&4-3.02 (2H m, 404 (2 H d J=6.7H.), 4.09-4.16 (2 H ), 5.27-
4

6 10l23th1s . 6.57 (1 H m), 7.30 (2 H s) 3-022:
MS (ES, Pos.): 570 (M + 1)*, 572(M + 3)"; HPLC Retention time: 7.05 min. (Xterra MS
C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 m/min. Three
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
15 gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,

100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

3-016:
{ MS (ES, Pos.): 629 (M +1)", 631 (M + 3)"; HPLC Rctention time: 6.86 min. (Xterra
20 MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,

100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

3-019:;
MS (ES, Pos.): 705 (M + 1,707 (M + 3Y; 'H NMR (300 MHz, CDCl5) 8 ppm 089 (3
H, t,J = 6.7 Hz), 1.17-1.40 (14 H, m), 1.42-1.72 (4 H, m), 1.81-1.93 (3 H, m), 1.92 (6 H,




20.M5 (ES, Pos.): 727 (M+ if, 729 (M+ 3)+; '"H NWR (500 MHz, CDCl 3) 8 ppm
97 ( H t, J=7.3 H), 1.15-1.40 (1 H m, 1.45-1.55 (2 H m,
1.65-1.80 (2 H m, 1.84-1.98 (2 H m, 1.92 (6 H s), 2.03-2.17 (4 H m,
2.36 (2 H t, J=7.3Hz), 2.43 (3 H d, J = 1.2 Hz), 2.50 (3 H, .s),
2.77-2.91 (8 H, nm, 2.94-3.02 (2 H mM, 4.04 (2 H d, J =6.7 Hz,),
4.09-4.16 (2 H m, 5.28-5.44 (10 M%4n), 6.57 (1 H m, 7.30 (2 H, s) 25
*2: optically active conpound *3: 1 Na salt 195 Test Exa Ie@[ﬁRF
receptor $)i 2802P @5 }n)KEﬁR@Pthﬂaﬁd'lﬁeWﬁ& dd\ér‘-elllﬁ?ﬂ}rz%l eVept or
preparation. "51-CRF was used as 'I-labeled |liganpd. 5 Bindin eaction
usi ng t he2.742-81841.au), 2i%=h04 (AE, anr4.03 (2 Hﬂ@%?%‘ﬂngf)()‘}'?@\%]’f?g(%}ifgp od
described in The Journal__of Neurosci(%giesP| 7, 88 (1987). Preparation of

recept or TrediSr2 {44, mb Aoy (1dinah 39 omogeni zed in 50 mM Tri's- HC
buffer (pH 7.0) o containing 10 M Mgd 2, 2 nM EDTA and centrifuged at
48,000 x g for 20 min, and 10 the precipitate was washed once with
Tris-H ngﬁ%_er. The washed precipitate was suspended in 50 mM Tri s- HCl
buf fer-( -0) containing 10 MM Mgd 2, 2 nM EDTA, 0.1% bovi ne serum

ot epar 2; 0 (ERRpODk 28 (8 7ol A T B0 PN o SORD SRIROH 5 1y
[ Y s 0} G 2
EL‘J? S nAﬁf‘)efrJ(?o%%’i(]o%c’z'am(ggﬂ@g%{ﬁ?ﬁ? P TR0 B 182007 Ter e
Dy ot R @ oot o B Bho 2 0L 9L sl s bpleLiG o
saline coppabBhg s 12%7Tﬁ.bbgrg§§<a-§gg.9zétaﬁg AIYG), WOIW,  Uheeuadipact L vi ty

aper was in a ganma’ counter. The anount of

ofythe fi
géf?' R I e homlee 11 e b i g of Ta2st- GE, and

3-021:

MS (ES, Pos.): 753 (M + 1)*, 754 (M + 3)"; "H NMR (500 MHz, CDCls) 6 ppm 0.97 (3

H, t,J = 7.3 Hz), 1.15-1.40 (1 H, m), 1.45-1.55 (2H, m), 1.84-2.00 (3 H, m), 1.92 (6 H,

15  s),2.04-2.11 (2H, m), 2.38-2.44 (4 H, m), 243 (3H, 4,J = 1.2 Hz), 250 (3 H, 5), 2.77-
2.90 (10 H, m), 2.94-3.02 (2 H, m), 4.04 2 H, 4, J = 6.7 Hz,), 4.09-4.16 (2 H, m), 5.27-
5.46 (12 H, m), 6.57 (1 H, m), 7.30 (2 H, s5)

(- 3-022:

20 MS (ES, Pos.): 727 (M + 1), 729 (M + 3); 'H NMR (500 MHz, CDCls) 8 ppm 0.97 (3
H, t,J = 7.3 Hz), 1.15-1.40 (1 H, m), 1.45-1.55 (2 H, m), 1.65-1.80 (2 H, m), 1.84-1.58
(2H, m), 1.92 (6 H, s), 2.03-2.17 (4 H, m), 2.36 (2 H,t,J =73 Hz), 243 (3H, 4,/ =
1.2 Hz), 2.50 (3 H, 5), 2.77-2.91 (8 H, m), 2.94-3.02 (2 H, m), 4.04 2 H, d,J = 6.7 Hz,),
4.09-4.16 (2 H, m), 5.28-5.44 (10 H, m), 6.57 (1 H, m), 7.30 (Z H, s)

25
*2: optically active compound

*3: 1 Na salt



the difference between the total degree of 1251-CRF binding and the degree
f.) nomspecific 1251-CRF binding was taken as the degree of specific

1251- CRF binding. An 25 inhibition curve was obtained by reacting a
definite concentration (0.2 nM of 1251-CRF wth various concentrations of
each test drug under the conditions described above. A concentration of
the test drug at which binding of 12%1-CRF is inhibited by 50% (1 C50) was
determned fromthe inhibition curve. OU 196 As a result, it was found

t hat conmpounds 1-003, 1-004, 1-005, 1-007, 1-008, 1- 009, 1-010,

1-013, 1- 014, 1- 016, 1- 018, 1- 019, 1- 021, 1- 032, 1-038, 1-039, 1-040, 1- 046,

1- 050, 1-TestiExampie JCRE remptor binging tet] 056, 1- 057, 1- 058, 1-059, 1-060,
1-061, 1- 062, 1-063, 1-064, 1-067, 1-068, 1-072, 1-073, 1-074, 1-077,
1-078, 1-087, Menkey amygdalagnembrangs were §9ad asja (r§9pPIon PI§EATalgN.099  1-103,
1-104, 1-105, 15112, 1-117, 1 1-120, . 1-121, 1-122, 1-123, 1-125,
1-126, 1-127, %351-5-’51’?{351‘2@?aifgi‘ég,belf@%%&'}d-l- 132, 1-133, 1-. 135, 1-141,

1-142,_ 1-143, 1-144. 1-145. 1-14855.1-149, . 1-150  1-151 1- 152, 1-153. 1-

154, P 155 1- Bipdin !ﬁ%‘;‘?‘lﬁﬁlﬁgé’,e 1 1absled lighng Wds ciiprie %‘%’8%‘?"'@}%’@?& 1-164,

1-165, 1- 166, 1-167, 1- 172, 1-173. 2176, 1- 177~ ks 1.179, 1-181, 1-183,

1-184 11 ,‘%@9"'?‘?%1“1 °ﬂé§’,n“ﬁ‘-’é§§‘f’°i€“’z‘f§:7’ﬁ]&zéé, 1-236, 1-237. 1-243,

1-245 1-251. 1-257  1-262. J1-264 1- 278, 1-280, 1-283. 1-284, 1-285
rratiprindy mijra

1-286. 1-55A eceptog Jue % 1-306, 1-308, 1- 319, 1-320, 1-332.
1-333, 1-336. ; i _004. 87 R- 008
2-009 2-010. i‘@%ﬁ%}"’aél-yg%l,a“é’-sg’%og%'?g%f"%{%%jmg-}g%%“ﬂ%f B9 018,
2-019 2- - 82 " 2 - , 0 2n@28,
929 5 gHing 10 T MeC i1 SO and{huifdp o 4800 e o itin, dnd2 0 o

2-0390 21 Ghecidit it Ivasdedified onceQdtith THs-HEZ bufiér. OFfe washdd precipifde’ waz- 048,
2- 049, 2-050, 2-052, 2-053, 2-054, 2-055, 2-056, 2- 057, 2-058, 2-059,

2080 iyl 613100 A MRl ot 0L TR
2.081, 2.1 BovideG8rtum AbGidih arz 1086kl GBAUNISARIProtiDig 90 obRIS Mebross3,
2-094, 2-095, 2-096, 2 20 097, 2-098, 2-099, 2-100, 2-101, 2-102, 2-103,
2-104, 2pi€gBratpnl06, 2-107, 2-108, 2-
CRF receptor binding test:
15 The membrane preparation (0.3 mg protein/ml), 1251.CRF (0.2 nM) and a test
drug were reacted at 25°C for 2 hours. After completion of the reaction, the reaction
mixture was filtered by suction through a glass filter (GF/C) treated with 0.3%
polyethylene imine, and the glass filter was washed three times with phosphate-buffered
- saline containing 0.01% Triton X-100. After the washing, the radioactivity of the filter
20 paper was measured in a gamma counter.
The amount of 'I-CRF bound when the reaction was carried out in the
presence of 1 uM CRF was taken as the degree of nonspecific binding of 1251_CRE, and
the difference between the total degree of *I-CRF binding and the degree of
nonspecific 2’I-CRF binding was taken as the degree of specific '*I-CRF binding. An
25 inhibition curve was obtained by reacting a definite concentration (0.2 nM) of '*I-CRF
with various concentrations of each test drug under the conditions described above. A

concentration of the test drug at which binding of '*I-CRF is inhibited by 50% (ICso)

was determined from the inhibition curve.



1&%2 2-110, 2-111, 2-112, 2-113, 2-114, 2-115, 2-116, 2-117, 2-118, 2-119,
2120, Q- AN21, 2-122, 2-123, 2-124, 2-125, 2-126, 2-127, 2-128, 3-001,
3-004, 3-006, 3-007, 3-008, 3- 009, 3-015 and 3-018 can be exenplified as
typi cal conpounds having an I C50 value of 50 nMor |ess. 25 [ EFFECT OF THE
| NVENTI ON] According to the present invention, conpounds having a high
affinity for CRE receptors have bd@® provi ded. These conpounds are

oot e 20 p RS b ool T, L DR LM LI
Gl sease, SO £A3 EROLPoy S0 (R0 RS, 1 BBeT bt Al g 51
schom & oGS YBAF 1CBe, £5RI9.06, B! Psp PUSE. 1 0B AR LG 1,
1A pyr OBt PR L bR TR BTt e i
0, 3, YRTR RO SRR b 0 oy i SAOROLIA Y 1.0 AR
representghpy i3 18 p)3 9W2R01196Mh 87,1118, 129X (BRI N3 RiBD - N [11]
135, 1-141, 1-142, 1-143, 1-144, 1-145, 1-148, 1-149, 1-150, 1-151, 1-152, 1-153, 1-
154, 1-155, 1-156, 1-157, 1-158, 1-159, 1-160, 1-161, 1-162, 1-163, 1-164, 1-165, 1-
. 166, 1-167, 1-172, 1-173, 1-176, 1-177, 1-178, 1-179, 1-181, 1-183, 1-184, 1-188, 1-
) 10 195, 1-208, 1-213, 1-235, 1-236, 1-237, 1-243, 1-245, 1-251, 1-257, 1-262, 1-264, 1-
278, 1-280, 1-283, 1-284, 1-285, 1-286, 1-287, 1-288, 1-302, 1-304, 1-306, 1-308, 1-
319, 1-320, 1-332, 1-333, 1-336, 1-337, 2-002, 2-003, 2-004, 2-005, 2-006, 2-007, 2-
008, 2-009, 2-010, 2-011, 2-012, 2-013, 2-014, 2-015, 2-016, 2-017, 2-018, 2-019, 2-
020, 2-021, 2-022, 2-023, 2-024, 2-025, 2-026, 2-027, 2-028, 2-029, 2-030, 2-031, 2-
15 032, 2-033, 2-034, 2-035, 2-036, 2-037, 2-038, 2-039, 2-040, 2-041, 2-042, 2-043, 2-
044, 2-045, 2-046, 2-047, 2-048, 2-049, 2-050, 2-052, 2-053, 2-054, 2-055, 2-056, 2-
057, 2-058, 2-059, 2-060, 2-061, 2-062, 2-063, 2-064, 2-065, 2-066, 2-068, 2-069, 2-
070, 2-071, 2-072, 2-073, 2-074, 2-075, 2-076, 2-077, 2-078, 2-079, 2-080, 2-081, 2-
(- 082, 2-084, 2-087, 2-088, 2-089, 2-090, 2-091, 2-092, 2-093, 2-094, 2-095, 2-096, 2-
20 097, 2-098, 2-099, 2-100, 2-101, 2-102, 2-103, 2-104, 2-105, 2-106, 2-107, 2-108, 2-
109, 2-110, 2-111, 2-112, 2-113, 2-114, 2-115, 2-116, 2-117, 2-118, 2-119, 2-120, 2-121,
2-122, 2-123, 2-124, 2-125, 2-126, 2-127, 2-128, 3-001, 3-004, 3-006, 3-007, 3-008, 3-
009, 3-015 and 3-018 can be exemplified as typical compounds having an ICsp value of
50 oM or less.
25
[EFFECT OF THE INVENTION]

According to the present invention, compounds having a high affinity for CRF

receplors have been provided. These compounds are effectlive against diseases in which



R5.0n which the cyclic amno group is a 3- to 8-nenbered saturated cyclic
@1 r a 3- to 8-nenbered saturated cyclic amne bridged with

Cl_sal kyl ene or C1. 4al kyl ene- O Cl4al kyl ene between any different two
carbon atons of the cyclic amine, which cyclic amine is substituted with a
group represented by -(CRIRm (CHR3)o X, R4 and R5 independently on the
sane or different carbon atons of @B& cyclic amine; X is cyano, hydroxy or
-OR9; YisNOCR10; Rl is hydrogen, hydroxy, Cl_5alk

G _sal kox(}REIﬂS epmsidgredde bp javal hsaesdsyxessmmsemy’é%m sdisepsea) kyl ;. R3

i s hydroge yano Cl_sal kyl CI sal koxk/ d, sal kyI drogg/ ]dmal kyI m
is an int @E?@&HFW&P“ § chorea,zating disgrdsr, hype trigjdfspaserie

D et oq Ay dhpepdene, epilelswgarebral fpfarcion o huthise iwyu Q@s@v ral‘edéima, " €91
hydr o Cl k ano, sal k 0O 199

el oY Cephhe gl woud: Tt BRyRATmO émssaﬁ%%ﬂl loRRcia, gritddle ' ©

C34 d - d | k :
RS R eley Saﬁza’x%ﬂ’é{‘]#égrg’a“r?éle?ﬁr% etmeRites SREIHARL IS T e

hydr ogen, hal ogen, G -sal kyl, C3-scycloal kyl, C34cycl oaI kyl - d -sal kyl ,
hydr oxy, d -Sal koxy, C3%cycl oal kyl oxy, -N(R I ')R128, -CO2R18, cyano,
nitro, d-salkylthio, trifluoronethyl or trifluoronethoxy; or R7 and R8
are taken together to form-CH2-CH2-CH2-CH2 or -CH=CH-CH=CH; ( RO is
Cl- 24acyl, d -1 0al koxycarbonyl, aryl-d _sal kyl oxycar bonyl, -CO O ~J
CHR14- O- CO-R15, -P(=0)(ORl4a)ORIsa, -CO(CH.). (CHR s)g NR17R18,

aryl carbonyl or heteroaryl carbonyl, wherein each said acyl, aryl and
lieter oaryl is unsubstituted or




mt I tutted with C -sal koxy, and Cl-24acyl optionally includes one to six

| e nds; R10 is hydrogen, Cl 5al kyl, hal ogen, cyano or -CO2R19; Ar is
aryl or heteroaryl which aryl or heteroaryl is unsubstituted or substituted
with 1 or nore substituents, which are the sane or different, selected from
the group consisting of hal ogen, S sal kyl, C3%cycl oal kyl, C2_sal kenyl,
C2-sal kynyl, d sal koxy, d -sal kyl ﬁﬁ d - sal kyl sul finyl,

Cl5al kyl sul fonyl, cyano, nitro, /, COR2R19a, -C(=0 R192,

- CONR11bR12b, - OC( O)R19a -NR'b : -S(O) NRubR12b

hydr oxy- | ky! K f | ,
i L"ﬁ% hox p?fp SRS bR LAY B, oy
oo B S By e Rl g e?BSrtyPemﬁiyﬁL' aryl or

heteroaryl is substituted with at |east one of substituents which are
sel ected from hal ogen and trifluoronethyl; R d R12 are the sane or

di fferent, and independently are hydrogen,r.Cl 5al kyl, C3.scycl oal kyl or
C3$cycl oal kyl - d - sal kyl X—FRHR¥sTdC MeAlor different, and

| ndependent|y are hydrogen, d _sal oal kyl [F]

. C3-scycloal kyl -d _salkyl; R1b an&* me or different, and

i ndependently are hydrogen OV 200ps | kyl'Y §cyc| oal kyl or

C3scycl oal kyl -d -sal kyl ; R13 i s hydrogen, Cl_ sal Kyl , C3$cycl oal kyl ,
C3%cycl oal kyl -d . sal kyl, d _sal koxy- C1.sal kyl, C3$cyc| oal kyl oxy- d . sal kyl
or phenyl; R14 and R5 are the sane or di fferent and i ndependently are
hydr ogen, (wmcﬁahkyycmranﬁwgrdﬂp medpkgsbnte&bﬁahafuﬂomfmmlaﬁiﬂ sanme or
&L}ferent and i ndependently are hydrogen, d _salkyl or aryl-Cl.sal kyl;
R16 is hydrogen d _5al kyl , XFy(bHRFyﬁ{—che‘azy.l aryl -Cl _sal kyl ,
heteroaryl-d .salkyl, O hydroxy Cl _sal kyI y r oxycar bonyl - CI sal kyl ,
hydr oxyphenyl - d . sal kyl, O - sal koxy- C1.R# Nam ndId]. sal kyl,

guani di no-d . sal kyl , nercapto-d . sal kyl, g& kyl t hi o- Cl1_sal kyI or

am nocar bonyl - C _sal kyl ;

in which the cyclic amino group is a 3- to 8-membered saturated cyclic amine
or a 3- to 8-membered saturated cyc]ic amine bridged with C;_salkylene or Cy.4alkylene-
0-C,.alkylene between any different two carbon atoms of the cyclic amine, which
cyclic amine is substituted with a group represented by -(CR'R¥),-(CHR®),-X, R* and
R® independently on the same or different carbon atoms of the cyclic amine;

X is cyano, hydroxy or -OR%;

L Y is N or CR™;

R!is hydrogen, hydroxy, Cy.salkyl, C;.salkoxy-C;.sakyl or hydroxy-Cy.salkyl;

R? is hydrogen or Ci.salkyl;

R? is hydrogen, cyano, Cysalkyl, C;.salkoxy-Cy.salkyl or hydroxy-Cy.salkyl;

m is an integer selected from 0, 1, 2, 3, 4 and 5;

nisOorl;
with the proviso that when X is hydroxy or OR®, and n is 0, then m is an integer selected
from1, 2, 3, 4and 5;

R%is hydrogen, hydroxy, hydroxy-C,.salkyl, cyano, ¢yano-C,.salkyl or
Ci-salkyl;



gt;Eand R's are the sane or different, and independently are hydrogen,
alﬁgj C34cycl oal kyl, C3.scycl oal kyl -d . sal kyl, Cl.10acyl,

Cl. 10al koxycar bonyl or aryI-Cl.saIkyloxycarbonyl; or R16 and R1l7 are taken
together to form-CH2-, -CH2CH2-, -CH2CH2CH2- or -CH2CH2CH2CH2-; p is an

i nteger selected fromoO, 1, 2, 3, 4 and 5; g is 0 or 1; R19 is hydrogen or
C _salkyl; Rl9a is hydrogen or C 188l kyl; rislorz2; R20 and R21 are the
same or differe ., . and indegendently are hydrogen or d _sal kyl),

i ndi vi dual i sorferis hydregener Crsdleth ¢ or non- racenic mi xtures of isomers

thereof or N-oxigde thereof har mace cce bl.e salts and
hydr at es t her ed¥.is hyd TPBén’&ArSFquﬁm?)fﬁ?Qﬁ?lﬂé §ﬁ’i"’@ﬁyg§ﬁ]§¥]ngy 8%¥vative
substltuted W|th he cyc Q4P accordl ng to claim1, which is a
conmpound & YCEJ93 H’@XYBF rﬂ&%% sformula [111]: 201 Ra

group 1 & 1 éﬁéi’%ﬁﬁwﬁ.l{%ﬂ&%‘%ﬁﬁm o tepondep O D pealp ifodeh 2™

cat ur at edoreidh SanrdlelRyf CoocioaiSh G el BudoRondiid, o1 0 c"arn ”2 =

08 AT SO S, B, L 55 AR
trifluoromethoxy; or R” and R® are taken together to form -CH,-CHz-CH,-CH;-
or -CH=CH-CH=CH-;

O | R® is C;.z4acyl, Cy.ipalkoxycarbonyl, aryl-Cy.salkyloxycarbonyl, -CO-O-
CHR!-0-CO-RY, -P(=0)(OR'*)OR'®, -CO-(CH,),-(CHR**);-NR''R"®, arylcarbony]
or heteroarylcarbonyl, wherein each said acyl, aryl and heteroaryl is unsubstituted or
substituted with C;.salkoxy, and C,.z4acyl optionally includes one to six double bonds;

R is hydrogen, C,.salkyl, halogen, cyano or -CO.R";

Ar is aryl or heteroaryl which aryl or heteroaryl is unsubstituted or substituted
with 1 or more substituents, which are the same or different, selected from the group
consisting of halogen, Cy.salkyl, Cagcycloalkyl, Cysalkenyl, C;.salkynyl, Cy.salkoxy,
Cysalkylthio, Cy.salkylsulfinyl, C;.salkylsulfonyl, cyano, nitro, hydroxy, -

CO,R™, -C(=0)R™™, -CONR"*R™®, -0C(=0)R'*, -NR'*CO,R'™, -S(O),NR'"*R'®,

. hydroxy-C;.salkylamino-C; salkoxy, trifluoromethyl, trifluoromethoxy, difluoromethoxy,
fluoromethoxy, methylenedioxy, ethylenedioxy and -N(R**)R?!; with the proviso that
when X is hydroxy, Y is N, and the cyclic amino group is S-membered ring, then Ar is
aryl or heteroaryl which aryl or heteroaryl is substituted with at Jeast one of substituents
which are selected from halogen and trifluoromethyl,

R™ and R are the same or different, and independently are hydrogen,

Cy.salkyl, Csscycloalkyl or Cagcycloalkyl-Cy.salkyl;

R™M? and R'* are the same or different, and independently are hydrogen,

Ci.salkyl, Csscycloalkyl or Csgeycloalkyl-Cy_salkyl;

R!® and R™ are the same or different, and independently are hydrogen,



cyelic ine is substituted with a group represented by -(CRIR2),,,-(CHR) 0
R4 \airxd R5 i ndependently on the sane or different carbon atons of the

cyclic amne; Yis Nor CRlo; R is hydrogen, hydroxy, Cl 5al kyl,

Cl. 5al koxy- Cl_sal kyl or hydroxy-Cl-salkyl; R2 is hydrogen or Cl.5al kyl; R3

I s hydrogen, cyano, Cl1.5alkyl, C -5al koxy-Cl _sal kyl or hydroxy-d -sal kyl ;

mis an integer selected fromO0, 120@, 3, 4 and 5; nis O or 1, R4 is

hydrogen, hydroxy, hydroxy-d -5al kyl, cyano, cyano-Cl_sal kyl or Cl_sal kyl;

R5 i s hydEiagtkyl, &iu@ml@a&kﬂwr Coreydlealkyldeioalyl C1.5al kyTl, C3 3cycl oal Kyl ,

C3-scycl oal kyl 5al kyl droxy C1. 5al koxy, ycl oal

-N(Ru) R12; R7 %élﬂwd@@ym s@éﬁe Copscyaioaly}, &mcyg fdﬁ h@eﬁjﬂwg’e qay“’éﬂ’e

hydr ogen, hal o Cl _sal kyl, C3 SCycI oail kyl, C3_8cycl oal kyl - _sal kyl,

hydr oxy, QIJsaBa?ICeas?YCIO@SSIIBW 163k iN(RL1)RL7, - C02R13, cyano, nitro,

Cl. 5al kyl t hi o, |qu95ro thI ri fl uor onet ha R andR8aretaken
t ogether to forkn Cbéfﬁe 55‘5‘3 "(ﬂ%é‘é-l’ B0 is

hydr ogen, IkyI halo cyano or -CO2R39; Ar is aryl or het er oar yl
whi ch ar & lsén‘fyﬁ%"tﬁy%giﬁﬂlklﬂs unsubstituted or substituted with 1 or nore

consi Sting of HoldHeHcre S e Fubiront, B BB e ety &1 0.,
Cl - Sal ko 5al t Cl-5al kyl sul fi nyl Cl1_Sal kyl sul fonyl, cyano,
nitro, ﬁrs ‘%{Yj‘ *EZ% @gkq C(=O) R39a, - CONR13"R12b, - OC(=O)R19a,

ST, AR i, DB Bl

trifluoromet hyI | 'uor onet hoxy,
5 S i o P
C3sceycl Ofﬂill.‘s)ﬂkyganﬁﬁ’é kY kalkyl, guanidino-Cy.salkyl, mercapto-Cysalkyl, Cy 5alkylthlo-
C;.salkyl or aminocarbonyl-Cy_salkyl;
R'7 and R'® are the same or different, and independently are hydrogen,
Ci.salkyl, Csscycloalkyl, Cs.scycloalkyl-Cy.salkyl, Ci.pacyl, Ci.10alkoxycarbonyl or
aryl-Cy.salkyloxycarbonyl;
or R'® and R are taken together to form -CH;-, -CH,CH,-, -CH2CH;CH>-
or -CH,CH,CH:CH;-;
p is an integer selected from 0, 1, 2, 3, 4 and 5;
qisOorl;
t R™ is hydrogen or Cy.salkyl;
R™® is hydrogen or Cy.salkyl;
rislor2;
R? and R* are the same or different, and independently are hydrogen or
C;.salkyl), individual isomers thereof, racemic or non-racemic mixtures of isomers

thereof or N-oxide thereof, or pharmaceutically acceptable salts and hydrates thereof.

2. The pyrrolopyrimidine or pyrrolopyridine derivative substituted with the cyclic
amino group according to claim 1, which is a compound represented by the following

formula [III):



gﬁfg and-R12a are the sanme or different, and independently are hydrogen,
\_sal , C3-scycloal kyl or C3.Scycl oal kyl -C .sal kyl; Rllb and R12b are
the sane or different, and independently are hydrogen, Cl.salkyl,
C34cycl oal kyl or C3$cycl oal kyl -d _bal kyl; R13 is hydrogen, Cl_5al kyl,

C3. 8cycl oal kyl , C3%$cycl oal kyl -d _sal kyl, Cl-sal koxy- Cl_sal kyl,

C3. 3cyc|oa|ky|oxy C sal kyl or pheg9m; RO is hydrogen or Cl- 5a|ky| R19a
is hydrogen or Cl-Salkyl; r is 1 or 2; R20 andgR21 are the sane or
different, and |ndependently are hydrogen 7] CL. sal kyl'), individual

i somers thereof or I aC eRtS(OMR ﬁﬁremc m r &8-Aof |sorrers t hereof, or
phar maceuti cal | y accept abl e salts a at es er eof

pyrrol opyrim di ne derivative substpﬁ therqcycl [ c am no group
according to claim2 represented byg a[|\|r , Wherein Yis N, the
cyclic amino group, m n, R, K3, R R5, R6,rRR7, R8 and Ar are as
defined i n claim2; indi vi dual i sorrers t hereof or racem c or non-racemc

m Xt ures | SO er eof 203 |l e salts and
hydr at es Fcé'b cCICfl?HQIWPBPgﬂ)??”?ﬁ%é%dng?g’e%g%ﬁn ﬁo@ﬁ%ﬁﬁf\?ﬁt ed with the
cyclic amno group accor di nlg&t Oﬁﬁhi (8 resented by fornula [I11], :
wherein Yis N nis 0; R, R ; ydrogen the cyclic amno
group, m R6, R7, R8 and Ar are as definggh ,[ yindi vidual isoners
thereof or racemi c or non-racem c mxtures, i orrers Fhé

reof, or
phar maceutical |y acceptable salts and hydRates thereof. 5. The
pyrrol opyri mdine derivative substituted with the cyclic am no group

according to cligiyRich ﬁm‘é%@ﬁ@ﬂﬁﬁ@l 2odug BraBlt@ Slhéthberedbftupitedl cyclis aling he
&erc amno group is a to 7-nmenbered saturated cyclic amne; mis an

i nt eger sglacrtte8-rhémpered sﬂtural’cd Atic 3mine bridged with C%Jkymmmx%karwc-
hydrogen; R6 is nethyl; R7 and R8 are the sane or different, and

i ndependemC,yalkylnbpevaganny diffeterfawk phrboAmtarss gftbegyclisranune,iwhich whi ch
phenyl or pyridyl is substituted with two or threg §ubst|t%ents 4whrch are
t he sane ayelic afinfrfecs ewitstitwed withadzreupreprdsentgd by p(R RS ):s(CHY e ChH A cwé

Cl. 3al kyl,, CL1. 3al koxy,
R independently on the same or different carbon atoms of the cyclic amine;

Y is N or CR'%;

R'is hydrogen, hydroxy, Cy-salkyl, Cysalkoxy-C,.sakyl or hydroxy-C;.salkyl;

R?is hydrogen or Cy.salkyl;

R? is hydrogen, cyano, Cy.salkyl, Ci.salkoxy-Cy.salkyl or hydroxy-Cy.salkyl;

m is an integer selected from 0, 1, 2, 3, 4 and 5;

(. nisOor1;

R? is hydrogen, hydroxy, hydroxy-C;.salkyl, cyano, cyano-C;.salkyl or
Ci.salkyl;

R®is hydrogen or Cy.salkyl;

RS is hydrogen, Cy.salkyl, Csscycloalkyl, Csscycloalkyl-C; salkyl, hydroxy,
C.salkoxy, Csscycloalkyloxy or -N(RH)RIZ;

R” and R® are the same or different, and independently are hydrogen, halogen,
Crsalkyl, Cs.scycloalkyl, Csscycloalkyl-Cysalkyl, hydroxy, C;.salkoxy,
Cascycloatkyloxy, -N(RM™R™, -CO.R"?, cyano, nitro, Cy.salkylthio, trifluoromethyl or

trifluvoromethoxy; or R” and R® are taken together to form -CH,-CH,-CH,-CH,-



al kylyhio, trifluoronethyl, trifluoromethoxy and - N(R2) R21 (wherein R20
FQ'K;bfe the sane or different, and independently are hydrogen or

Cl. 3al kyl); individual isoners thereof or racem c or non-racenm c m xtures
of isonmers thereof, or pharmaceutically acceptable salts and hydrates
thereof. 6. The pyrrolopyrinidine,gg I vative substituted with the cyclic
am no group according to claim?2 Bresented by formula [II1], wherein Y

is N the c group is a 6-nmenbered saturated cyclic anmine; mis
0 or 1; % &(ﬁkﬁ'@{ ‘R4 and R5 are hydrogen; R6 is methyl; R7 and R8

th di. f t d thyl; Ar i
phenyl i ch pifin]i PSRt CEARIHEABBEEE S o R SRS Tl eni o) whi ch

h |
b oo, G 3al i/t Ségﬁfgﬁ’k‘oex"i“?&‘%%@ﬂf‘b@%ﬁrﬁ.&gﬁ"’%ﬂ? uorggk?r%t&%ﬁ bt E41 01
trifluorqpm }f%isylmoreglgnsﬁidgn{sh ?éﬁ'a?@the'sﬁﬂl'c‘ﬂr@mreﬁtsméi fr&ﬁrtﬁ@éroﬂpl racem c

or non-racemc m Xtures I soners thereof or phar maceuti ca

accept abl @ngal oﬂgﬂo{aﬁgtﬂmy bﬂcgefoancﬁl Ghsmesy Cokampyizt ngkosy,| vat i ve

substit uted ¢ ani roup” according to claim?2 represented
by for mul t 1RYBulf ch%kaﬂsmiaﬁ E ¥§aric nitfd, droﬁ oup, m n, RL, Rz,
R3, R4, %5&%11110 mES jr 1 n'y Ar "are as dgfl ned i n9cl a?m 2; nd| Vi dual

i soners theeet . d@)@\é%m@opknmﬁb -@CRIOIR H, xNR EE0aR ™, SS(OQFNRP'HG} Peof or
phar maceuti cal 'y accept able salts and hydrates thereof. 8. The

pyr r ol opylyideheCgaliylahineeCsialicviy] tifladromdthyl; irifluoyoethoryyidifiucgomethoxy,

according to claim2 represented by fornmula [I1I 2}/\/nerel nYis CRLO; nis
0. R, RZE,ludiiélmembfly Rbethylenddjolxyo gthylenBiioxy sndyN(R ;or hal ogen; the cyclic
yno group, m , R7, RB and Ar are as defined in claim2; individual

i soners thereofRérandBé%am(th@sammdﬂﬁe@m,@nd independentlyprehydrages, t her eof , or
phar maceutical ly acceptable salts and hydrat es thereof. 9. The

pyr r ol opyEisdlkyd GrecyslaalkykordeassyslealkblfCinatkyli he cyclic am no group
according to claim2 rgpresented by fornul a erei.n Y is CR10; the
cyclic ani no Jrougnd R aarg the same %'F@(zlag%g’ld‘ﬁ%@&m@{/ﬁclhgdﬁ?ﬁeﬂ’e mis an

hycr ogen-O ﬁayidt;m%&cﬂ%o S bW Osdolie or di trerent, and
ncepenaert Y, BEREORRAL o Snbi A s tsh midheeer, 1 L
substit ue@1t.5§}l<y], Cg_scyc]oalkyl or Cygcycloalkyl-C.salkyl;

R¥ is hydrogen, Cysalkyl, Csgcycloalkyl, Cs.scycloalkyl-C; salkyl, Cy.salkoxy-

Cy.salkyl, Cs.scycloalkyloxy-Cy.salkyl or phenyl;

RY is hydrogen or C,salkyl;
(o R'** is hydrogen or Cy.salkyl;

rislor?2;

R* and R* are the same or different, and independently are hydrogen or

C;.salkyl), individual isomers thereof or racemic or non-racemic mixtures of isomers

thereof, or pharmaceutically acceptable salts and hydrates thereof.

3. The pyrrolopyrimidine derivative substituted with the ¢yclic amino group
according to claim 2 represented by formula [II1], wherein Y is N; the cyclic amino
group, m, n, RY R% R®, R4, R’ RS, R’, R® and Ar are as defined in claim 2; individual

isomers thereof or racemic or non-racemic mixtures of isomers thereof, or



ﬁgDCh ﬁis the sane or different, selected fromthe group consisting of
ogern~-C, . 3al kyl, Cl1. 3al koxy, d 3al kylthio, trifluoronethyl,
trifluoromethoxy and - N(R20) R21(wherein R20 and R21 are the sane or
different, and independently are hydrogen or C1.3al kyl); individual

I somers thereof or racemc or non-gﬁgenic m xtures of isomers thereof, or
pharmaceutical ly acceptable salts hydrates thereof. 10. The

mceut i cal |y accept: t . cof . 1
Bt cora norea ey FRRIE PR AR bl 1700 ST D5 CRuo: the

cyclic amno OU 205 group is a 6-nenbered saturated cyclic amne; mis O
or 1, nis 0; R, R2Z, R4 and R5 are hydrogen; R6 is nethyl; R7 and R$ are

the sane or di fﬁ%{@%?omgﬁg%ﬁ%wswggﬁﬁa WIHE GRlicmMBlghp  R10 i s

hydrogen; "Ar is p IS substituted with two "or three

substitu - WhichL-ar ' el Raafisio; ®h R R*andup
consi st ﬁag&&g*n‘@gh%%fﬁ)g@n%ﬁ@%‘iy ;,Ef';ln%llilI !I %eéflkoxy, d l_SSaI kyl t hi o,

trifl uor gpetbylarokbd: ithe! Oy liERhiAY YroupDfh, RF, I} RV badip are dsritifvedlinadlainsRyrer s

E ;
t hereof or rac m% or non-racem ¢ m xtures of isoners thereof, or

phar mac ey} di¢ fuhVismeRRherebforsatdnsic ap dofysteaiie mixthes ed fsondkts theteef, or
pyrrol opyrimdine or pyrrolopyridine derivative substituted with the cyclic

am no gr qBrmseaficilyhcteptadlasahslandMydetes thereof ompound represented by the
following formula ?%: Re R7 HO(CHRn (CRIRR)mN-Ar [V RA N~ NR5 ~R6
(wherein the cyclic amno group is represented by the follow ng formula
[VIT: HO(CHR)- (CRIRRmR4". ON- [VI] R5 in which the cyclic am no group
I@ a 3- t5 8- nitegyenlamyrinmidine denyativiesubstituted with the cyclic amino group

according to claim 2 represented by formula [III], wherein Y is N; the cyclic amino

group is a 4- to 7-membered saturated cyclic amine; m is an integer selected from O, 1, 2

and 3;nis 0; RY R?, R* and R® are hydrogen, R®is methyl; R” and R® are the same or

different, and independently are hydrogen or Cy.salkyl; Ar is phenyl or pyridyl which

phenyl or pyridy! is substituted with two or three substituents, which are the same or

different, selected from the group consisting of halogen, Cisalkyl, C;3alkoxy,

Cy.salkylthio, trifluoromethyl, trifluoromethoxy and ~N(R**)R* (wherein R?” and R*

are the same or different, and independently are hydrogen or Cysalkyl); individual

isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

v pharmaceutically acceptable salts and hydrates thereof.

6. The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 2 represented by formula [IIH], wherein Y is N; the cyclic amino |
group is a 6-membered saturated cyclic amine; m is Oorl;nis0; R, R% R*and R® are
hydrogen; RS is methyl; R” and R® are the same or different, and independently are
hydrogen or methyl; Ar is phenyl which phenyl is substituted with two or three
substituents, which are the same or different, selected from the group consisting of
chloro, bromo, Cj.salkyl, Cy.alkoxy, C;.aalkylthio, trifluoromethyl, trifluoromethoxy

and dimethylamino; individual isomers thereof or racemic or non-racemic mixtures of



3-/t0 8-nenbered saturated cyclic amne bridged with Cl1.5al kyl ene or

~Aal ene- O Cl4al kyl ene between any different two carbon atons of the

cycl ic amne, which cyclic amine is substituted with a group represented
-(CRIRm (CHR)o OH, R4 and RS independently on the same or different

carbon atons of the cyclic am ne; Y is N or CRL1O; R is hydrogen, hydroxy,
Cl sal kyl, C1_Sal koxy C _sal kyl or H droxy G .salkyl; R2 is hydrogen or

o e s i 2R o BB 275 4 ana

5 nis 0 or 1; W|th the proviso that when nis 0O, mis an integer
sel ected from 1, 2, 3, 4 and 5; R4 is hydrogen, hydroxy,

L B 5 e R i R SR i P O ogen or
| oal k I el foul
:ﬁlgéfl ?%ffxo ﬂggétﬁ?b% Z rcgi/ Eg%ﬁelé%g 'ﬁ%mgé)ré%er{tgﬁ%gﬁd | ndg%e g%cn'%lhgmar e
; : ks a Ci | kyl ,
hgd:ggs,n %Q'?‘g ’E{Sg,ﬁlgagdﬁf odl o%?%gN Rlrl"'l'ffl\ag;I'«"flég}léi&!I m?%gﬁr%l% cf/gnoy

nitro, Ch.g @HﬂLfstnQrs tPEr'er %%W'noﬁfraceﬁxé Hﬁﬁf&'&ﬁd&%s tlﬁfeo@orand R8
are taken together to form-CH2-CH2- CH2-CH2 or -CH=CH CH=CH-; R10 i's

hydr ogen, h%na%%hﬁb.’zh J&éﬂﬂﬁesalayﬁﬂq;ﬁfateﬂ&%ﬂ Ar is aryl or heteroaryl
whi ch arﬁ heter aryl” is unsubstituted or substituted with 1 or nore

substituents whi ch are the sanme or different, selected fromthe group
consi sting of hal ogen, Cl_sal kyl, C3%cycl oal kyl, C2_sal kenyl, C2_sal kynyl
: E}s al koxg, CIeglykidldpyridine@erivative/substifutedyith Ge cyalidkaminolgrowy| , cyano,
hydroxy, CO2R19a, -C(=0) R198, -CONR11bR12b, %( =0 R19a,

- NRlleCBR&aﬁ'ﬂmg-tS(cﬂ):ijJMbd by ligrmda {IIowkettayY srER 0, 105 O k B%R*
trifluoronethyl trlfluorg)methoxy di f | uor onet hoxy, 6 o7 nl

and R are hydrogen; R' is hydrogen or halogen; the cyclic’amino group, m, R°, R', R

and Ar are as defined in claim 2; individual isomers thereof or racemic or non-racemic

mixtures of isomers thereof, or pharmaceutically acceptable salts and hydrates thereof.

9. The pyrrolopyridine derivative substituted with the cyclic amino group
according to claim 2 represented by formula [III], wherein Y is CR; the cyclic amino
group is a 4- to 7-membered saturated cyclic amine; m is an integer selected from 0, 1, 2
and 3; n is 0; R, R?, R* and R® are hydrogen; R® is methyl; R” and R® are the same or
(o different, and independently are hydrogen or Cy.salkyl; R'° is hydrogen or halogen; Ar is
phenyl or pyridyl which phenyl or pyridyl is substituted with two or three substituents,
which are the same or different, selected from the group consisting of halogen, Cy.salkyl,
Cy.3alkoxy, Cy.salkylthio, trifluoromethyl, trifluoromethoxy and ~N(R*)R* (wherein
R* and R* are the same or different, and independently are hydrogen or Cy.salkyl);
individual isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

pharmaceutically acceptable salts and hydrates thereof.

10. The pyrrolopyridine derivative substituted with the cyclic amino group

according to claim 2 represented by formula [I11], wherein Y is CR"; the cyclic amino



ftuoro hoxy, nethyl enedi oxy, ethylenedioxy and -N(R2) R21; with the

p isothat when Y is N, and the cyclic am no group is 5-nenbered ring,
then Ar is aryl or heteroaryl which aryl or heteroaryl is substituted with
at | east one of substituents which are selected from hal ogen and
trifluoromethyl; R11 and R12 are tgﬁ same or different, and independently
are hydrogen, Cl_sal kyl, C3%cyclo ?yl or C3.8cycl oal kyl -d -sal kyl; Rlla

a1 shl oy Stota s BeereA sahraEa Sae fler MUEAGPITRYS of Y M Ture
th b ff , ' <ol S Ny - | kyl ,

5 seycl dtRgAty R tEyRUBYR RO A R APRESRRED! ightbnc i MaGRaderkh el YT

C3% | [ I . | gal - d ;

Soors diaen o LRI Hyaeed Ar bherlywhdcHitieiy] Bsobatitrd with two

i s hydr ogoei,q%r%ra st gﬁ?elnksy L;v;hicihrarle $helsafle o7 diffeFent2 Béledred frafiftht foupasasisting

di fferent; ndependently are hydrogen or  C _5al kyl), i ndi vi dual
i soners t HEy10 {M]Elsxg ﬁ ?](g 11hios trifl@Sroffetlyd, atfiiusrontetteixgof ,  or
phar mCeu‘%ﬁ&Q{”yﬂgrg%g%%%@el’ gﬁ ts ’?1% ydrat es t hereof .ﬁlz. The
Py 1 ol OPYLtikiGIatRhdViabividual 8B fiets tHires oY faberhioor aipalracendaimistugesmip
according to clairm 1l represented by fornula [V], wherein Yis N the
cyclic anissifersIhQESE, of pharMacditicalfPaccEptable4altRind lifirated thef®fand Ar are as
defined in claim21l; individual 1sonmers thereof or racem c or non-racemc
m xtures of isonmers thereof, or pharmaceutically acceptable salts and
hydrates thereof. 13. The pyrrol opyrimdine derivative substituted with the

clic anilno grThepyrademyrinidinetar pytralopytidine siorivatine: subistiyted syith the cyshc

rein Yis N inis an integer selected froml1l, 2, 3, 4 and 5. nis O;

Rl, R2, Rimiangrép acerdingitoodaim 1,iwhick ise qompovnd seprgsentad bysbe 1¥pWIRg ang Ar
are as defined in claim11l; individual isonmers thereof or racemc or
non- r acenfoomwia{MJr es of isonmers thereof, or pharmaceutical ly acceptable

(wherein the cyclic amino group is represented by the following formula [VI}
HO—(CHR%);— (CR'RAm
R* N— [VI]
( R®

in which the cyclic amino group is a 3- to 8-membered saturated cyclic amine
or a 3- to 8-membered saturated cyclic amine bridged with C;.salkylene or Cy.4alkylene-
0-Cyalkylene between any different two carbon atoms of the cyclic amine, which
cyclic amine is substituted with a group represented by —(CR‘R2 m-(CHR’)..—OH, R* and
R® independently on the same or different carbon atoms of the cyclic amine;

Y is N or CR';

R'is hydrogen, hydroxy, Cy.salkyl, C,.salkoxy-C,.salkyl or hydroxy-Ci.salkyl;

R? is hydrogen or Cy.salkyl;

R? is hydrogen, cyano, Cy.salkyl, C;.salkoxy-Cy.salkyl or hydroxy-Ci.salkyl;



It s hydrates thereof. 14. The pyrrol opyri m dine derivative
swsti twt'ed with the cyclic amno group according to claim1l represented
by formula [V], wherein Yis N the cyclic.amno groupis a 4- to _
7-menbered saturated cyclic amne; inis an integer selected froml1l, 2 and
3; nis 0; R, R2, R4 and R5 are hygrogen; R6 is nethyl; R7 and R8 are the
sane or QU 208 different, and ind géndent |y are hydrogen or Cl_5al kyl; Ar
-i's phenyl or pyridyl. which h | o pygidylsds substituted with two or
t hree substit ught%e? ‘fgfﬁng(gufﬁémsd;r%éQ’ojrﬂd%ﬁdfq’er ent, selected fromthe
group consi sti ng, %f Al ogen, Cl3al kyl, Ct_3al koxy, C _3al kylthi o,
trifluoronethyl IS5 8% uor onet hoxy and -N(R2) R2'" (wherein R20 and R 21 are
the sane gr, differ. ' J kyl); with
the oeoe 2l el S0iE0 tnat 8o WIEFRGKIAD rkopePSele WA HORRT 205, Fands!

en the cyclic amno“group I's 5-nenbered ring, Ar is

phenyl or pyri "V e)! Aro-CoYdlkyISc B S yaneiGdalkyl 6r at | east one
of substituent ?“I%W%&EF%H{;@F%Q&% ?’}I}(r)tr%gyha* o&éﬁ# an)t:l trifl}llfgrorret hyl ;

i ndi vi dugh siaﬁﬁﬁrers t hereof or racem c or non-racemic O m xtures of isomers
t her eof , or pHdr maceutical |y acceptable salts and hydrates thereof. 15.

The pyrrol opyr igfdinb&odeh by al i jsubstituted with the cyclic am no group
according to clailm ?1 gepreglaﬁﬂ?d by formula [V], wherein Y is N, the

cyclic anino oROYRy dggmﬁslr_’gm_}éggor@qc%@damtﬂt@ﬂgowbhllql-m:ﬂkyl, hydrexgn i nt eger
;. nis

selected from1, 2 an ;  RlL, R2, R4 and R5 are hydrogen; R6 is
met hyl ; R7, andxRCateclbiikyhayer aNRIRBrent, and independently are
hydr ogen or nethyl; Ar is phenyl which phenyl is substituted wth two or

three substi t uekitand Rbhire theasamet dralifferans, and mdépendentdy arcdiydragsn halagent he
oup consisting of chloro, brono, Cl.3al kﬁl Cl. 3al koxy, d _3al kylthio,

£rifl uor oBmnlkyl, Csscydloalpk Sneevelorikyiia salkyke hygmoxwi GisalkoXWi vi dual i soners

thereof or racem c or nons,. rggcem c 1jxtures, of és%giaé@?t r}%eof o etf]

phar maceuEissatlpglkulosnN(BI QR 3} 1OFna cignn, 2ited Crsplkylyp, tnflyoreggthyl or

pyrrol opyrim di ne derivativesgsubstituted w th t C | Grapdno group

accor di ngriflgoromgthqxy; of gpl"é‘i%‘n?@d tf’%?tﬁﬂltﬁtf(frm %@T@’Y&g N inis 1;

nis 0; R igiﬂ' ﬁﬁ&ﬁ'ﬁl | or hydroxy-Qd _sal kyl; R2, R4 and R5 are hydrogen;

the cycl i‘E'_ ' '[fﬁ,i"RG, R7, R8 and Ar are as defined in claim11;

' ndi vidual i SOMgb 3 ltxyrlﬁtgfc%t (Q.Ea]ﬂﬁ,cﬁﬁ?agen%yﬁg%r -CO:RY;

Ar is aryl or heteroaryl which aryl or heteroaryl is unsubstituted or substituted
with 1 or more substituents, which are the same or different, selected from the group
consisting of halogen, Cy.salkyl, Csscycloalkyl, Cysalkenyl, Cs.salkynyl, C;.salkoxy,
Ch.salkylthio, Cysalkylsulfinyl, C;.salkylsulfonyl, cyano, nitro, hydroxy, -

(I,- ) ’ COZnga, _C(=0)R193’ 'CONRlleIZb, _OC(=O)R192, ‘NRlleOZRIQa, ’S(O)rNRIibRIZb,
hydroxy-C;.salkylamino-C; salkoxy, trifluoromethyl, trifluoromethoxy, diflvoromethoxy,
fluoromethoxy, methylenedioxy, ethylenedioxy and -N(RZO)RZI; with the proviso that
when Y is N, and the cyclic amino group is 5-membered ring, then Ar is aryl or
heteroaryl which aryl or heteroaryl is substituted with at least one of substituents which
are selected from halogen and trifluoromethyl;

R and R*? are the same or different, and independently are hydrogen,
Cy.salkyl, Csscycloalkyl or Cagcycloalkyl-Cysalkyl;

R''® and R'* are the same or different, and independently are hydrogen,

Ci.salkyl, Cs.scycloalkyl or Csgcycloalkyl-Cy.salkyl;



&lge mxtures of isonmers thereof, or pharmaceutically acceptable salts
t thereof. 0OU 209 17. The pyrrol opyrimdine derivatives
substltut ed with the cyclic amno group according to claim 11l represented
by formula [V], wherein Y is N mis 1; nis O; the cyclic amno group is

a 4- to 7- rrenbered saturated cycli _?m ne; R is Cl_salkyl or
hydr oxy-d _sal kyl; R2, R4 and Rs % hydrogen; R6 is nethyl; R7 and R8 are

Lﬂinif"”‘ér"gyr?é&f%ﬁ%ﬂ“ oihe hs@%eﬁo?%@““ T N

substitu [ nt, selected fromthe group

consi st i ﬁ'g %kymﬁﬂ’é ‘RWCIO%@I dl"‘&ﬁiﬁ Cl. 3al kyI thio,

trlfluoronethyl 131r|fluoro Y { ], alkRexy- are

the sarme or di ff eSaEro ggﬂ’daEﬁg% %ﬁgg‘flf)mg? é}gr 0g n or Cl1- %?kyl )y

I ndi vi du non-racem c m xtures of isoners

t her eof , %1615 ﬂ%ﬁg«? @Lot}sl{ygg%y e’%@?’@%&f@ 'salts and hydrates thereof. 18.

The pyrrol opyr i [ A .substituted with the cyclic am no group

according to cIQ%@?%prxe[?nte by formula [V], wherein Yis N mis 1; n

Is 0; the cycljim % -menbered saturated cyclic amne; Rl is

Cl. sal kyl or h}idrogy &%%&g% ,J[a 5%2 R4 and R5 are hydrogen; R6 is nethyl;

R7 and R8 are f\ge or di fferent and i ndependently are hydrogen or

methyl; Ar is pheny Whi ch phenyl is substituted w<th two or three

substituents, Wi gy RMart iR same®r diffdedt] andintiependendlyt are hiydrogen be gr oup

consi sting of ‘chloro, brono, Ci.3alkyl, d _3al koxy, C _3al kylthio,

- bef | uor @uBAIRYD), individal mmmmyomwexmmmmrmo miKingesafdsRmers soner s
reof or racem c or non- racem c m xtures of isonmers thereof; or

phar nmaceuhérest, by plermaptuiohily septoblersdlisynd hidsates theesofof . 19. The

pyrrol opyri m di ne derivative substituted with the cyclic am no group

according to claim 11l represented by formula [V], wherein Yis N, mis an
i nteger selected from1, 2, 3, 4 an are

e smna g

hydr ogen; 12R4 | s"l‘h@)m'ﬁ@lopyﬁgnéxyg pp@vatgﬁlsHhstﬁytsawthﬁgab iC aﬁg“%ﬁ{? are as
def d I 11 R3) n OH
and Ra aveeasdipsep el sttt BV FRGER Y RIS GGyt b T

group, m, n, R%, R% R% R%, R®, R®, R’, R® and Ar are as defined in claim 11; individual

isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

pharmaceutically acceptable salts and hydrates thereof.

13. The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is N; m is an integer
selected from 1, 2,3,4and 5; nis 0; R}, R?, R*and Rs are hydrogen; the cyclic amino
group, RS R’, R® and Ar are as defined in claim 11; individual isomers thereof or

racemic or non-racemic mixtures of isomers thereof, or pharmaceutically acceptable

salts and hydrates thereof.

14. The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is N; the cyclic amino
group is a 4- 1o 7-membered saturated cyclic amine; m is an integer selected from 1, 2

and 3; nis O; R', R% R*and R® are hydrogen; RS is methyl; R’ and R® are the same or



%Zlo&jm ne; individual isoners thereof or racem c or non-racemc

.t ures’of isonmers thereof, or pharnaceutically acceptable salts and
hydrates thereof. 20. The pyrrol opyrimdine derivative substituted with the
cyclic amno group according to claim1l represented by formula [V],
wherein Y is N the cyclic am no egroup Is a 4- to 7-nmenbered saturated
cyclic amine; mis an integer sel e¢8®d from1, 2 and 3; nis 0; Rl, R and
R5 are hydrogen; R4 is cyano;

di f f er entdifferent, andiinds mlx/argir?lgdifﬂséﬁ%g %Lﬂkﬁéf?gsg?@?ﬂg%?ﬁﬁl ‘gﬁ%ﬁ& O:)r
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substi t ut c®am'no group acc to claim™1 represented

by for "ulcp%eéiqd.f g\ygﬁ&]ﬁiis Qu%d;uﬁe%vim@1e9¥tfdde%|f§ﬁm@uenw WHRhiake Ridtoderdar ed

saturate €e; S I nteger selected froml, 2 and 3; nis O

R, R ar\%@?n 2h8 ufrel Bl Rédiv RiubDissRers Mierb6f oFahddniic oRfompatemi: ar e t he
| |
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sane or erent, anr ndependently are hydrogen or nethyl; Ar is phenyl

m h p h‘jﬂ%&#ur&sgdf Soasisithetb S o¥blidimbventienlly Adceptableizalts andbingdsateswhiersofar e t he
or different, selected from the group consisting of chloro, brono,

C _3al kyl, C1.3al koxy, Cy3al kylthio, trifluoronethyl, trifluoronmethoxy and
di met hyl am no, wherein a group represented by -(CRIR2) m (CHR3). OH and R4
are substist ut edrmrpy&faﬁogmimmmdnatweanbﬁﬁumﬂevlﬁy‘élpiCECh‘-‘a#ﬁllﬁ@ Zr4kdi vi dual
i somers thereof or racem c or non-racem c _m xtures of isonmers hereof, or
phar mac e uiccardingyoataimptlaispresended by fommpulnlWjawbereimy ied thesyelioamnoy s The
pyrrol opyridine derivative substituted with the cycli.c a&w}rno 950uH 3.

group is a 6-membered saturated cyclic amine; m 1s an integer selected from 17 2 and 3;
nis 0; RY, R?, R* and R® are hydrogen; R® is methyl; R7 and R® are the same or different,
and independently are hydrogen or methyl; Ar is phenyl which phenyl is substituted
with two or three substituents, which are the same or different, selected from the group
consisting of chloro, bromo, Cy.salkyl, Cysalkoxy, C,.salkylthio, trifluoromethyl,
trifluoromethoxy and dimethylamino; individual isomers thereof or racemic or non-
racemic mixtures of isomers thereof, or pharmaceutically acceptable salts and hydrates

thereof.

- 16. The pyrrolopyrimidine derivatives substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Yis N; mis 1; nis 0; R'is
Cy.salkyl or hydroxy-Ci.salkyl; R?, R* and R’ are hydrogen; the cyclic amino group, R’,
R’, R® and Ar are as defined in claim 11; individual isomers thereof or racemic or non-

racemic mixtures of isomers thereof, or pharmaceutically acceptable salis and hydrates

thereof.



ordl(aEntO claim1l represented by formula [V], wherein Y is CR10; the
@HC group, m n, Rl, R2, R3, R4, Rs, R6 R7, R8, R10 and Ar are
as defined in claim11; indivi dual isomers thereof or racemic or
non-racem c mxtures of isoners thereof; or pharmaceutically acceptable
salts and hydrates thereof. 23. The Eﬁyrrol opyridine derivative substituted
~with the ecyclic am no group accordfthg to claim 11 represented by formul a

wh Y CR10; d 4 d 5;
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whi ch ar e, Qgg?gﬁ?ct&i E@%‘E‘Fr ) co %fﬁtﬁqlajdggm Cpﬁmogpjaumﬁl sting of

hal ogen, kylthio, trifluoronethyl,

trifluor apth ,Bg,%, ;ntq,yg;@,g,%ax RPN 1 (whecinlR® andB¥or
di fferen'?fﬂazl i|){lr?tjepelr?gléant &are hydroge)F] or Clw?fja?k)(/l ); i ndividual

I-SOMer s tRefRQHmE or GFREACar indépendaniare hydrogen esCpfalkyd) indiwidasler eof | or
rmaceutical |y acceptable salts and hydrates thereof. 25. The
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according to claim 1l represented by fornula [V], wherein Y is CR10; the

cyclic arphaﬁnaogﬁﬁumyl&c@ptﬂalamitsanddlydmti;rth@re cycl ic amine; mis an integer

selected from1l, 2 and 3; 0U 212 nis 0; RlL, R2, R4 and R5 are hydrogen;

R6 is methyl; R7 and R8 are the sane or dlfferent and independently are

hydrogen or methyl; R10 is hydrogen hen enyl
substitutléd wi t%ctpwmpyrmlé?élegﬁﬁgﬁtﬂeaé‘fhsgnp%ﬁ?’éh the "eyc?ﬁgmgho?:%m
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cyclic amino group is a 6-membered saturated cyclic amine; R! is Cy.salkyl or hydroxy-

Cisalkyl; R? R* and R® are hydrogen; R® is methyl; R’ and R® are the same or different,
and independently are hydrogen or methyl; Ar is phenyl which phenyl is substituted
with two or three substituents, which are the same or different, selected from the group
{ consisting of chloro, bromo, C;.salkyl, Cy.3alkoxy, Cy.salkylthio, trifluoromethyl,
trifluoromethoxy and dirﬁethy]amino; individual isomers thereof or racemic or non-

racemic mixtures of isomers thereof, or pharmaceutically acceptable salts and hydrates

thereof.

19. The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 11 represented by formula [V}, wherein Y is N; m is an integer
selected from 1, 2, 3,4 and 5; n is 0; R, R? and R® are hydrogen; R is cyano; the cyclic
amino group, R®, R’, R® and Ar are as defined in claim 11, wherein a group represented

by -(CRIRZ)m—(CHR3)n—OH and R are substituted on the same carbon atom of the cyclic



trifl ugrQmet hyl, trifluoronmethoxy and di nmethyl am no; individual isoners

t\aer eof\_@r racem c or non-racemc mxtures of isoners thereof; or
pharmaceutically acceptable salts and hydrates thereof. 26. The

pyrrol opyridine derivatives substituted with the cyclic am no group
according to claim 11 represented by formula [V], wherein Y is CRLO; mis
1; nis 0; RL is Cl-5alkyl or hyd?ng-Cl-sal kyl; R2, R4 and R5 are

hydrogen; R10 s, hydrogen o hal ogen;, the cycli ¢ anino gr.Qu R6, R7, R8
and Ar aramigg lﬂ‘é"l"i%éhls?ﬁ%‘l téﬁ:rﬁpt?qr; T%F?TB‘F\H" &Bﬁ'l¥a°e?’§f)ﬂjé¥t§" ?&’él’%ﬁ?ﬂgr racenic -
or non-racem ¢ m xtures of isoners,thereo r har paceutical ly acceptabl e
salts andhﬂ'?@lg&{ pharmaeeutically geceptahle 53 FP“E)‘; Bﬁ?ﬁeﬁﬂﬁéwggri vatives substituted
with the cyclic amno group according to claim11l represented by formul a
[V], wherein Yis CRIO; mis 1; nis 0; the cyclic amno groupis a 4- to
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f'rom t e SYHR a8 TaBREHER s Ruraitllyell finc BF1sSATReRY el Rt 1, 21 ect od
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of isonmers thereof, or pharnacedtically acceptable salts and hydrates

thereof . 28ch phéhyPuF pREGRANS substitatstonitly 86 uehra sabstithedts ovhich bretthesayel| i c
no group C 21 according to claim 11l represented by fornmula [V],

wher ei n Yori g éRI) selevtedram the igroup; cobtistingyfHalageanCaligh,clalkoxs, 6- menber ed

saturated cyclic amne; RL is ¢ _salkyl or hydro -210 sal kﬁg{,; R2,, R4 and

R5 are hy@rakyithioRGifwromethyl, trififoramedthagy ané—Nb%z%hnéW&fet!!i apdi  and

i ndependently are hydrogen or nmethyl; R10 is hydrogen; Ar is phenyl which

phenyl iage thetssmietanidifferomt; and indepandenihycare dydrogee Bé&l-@,ﬂ‘m isrena % PP sane
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and di met hyl am no; i.ndi,vi.duyal..isomers thereof ar S
othe. cyclic amine; inc\ivﬁ!lual isomers tRercol Or Facemit or non-racemic mixtures of

isomers thereof, or pharmaceutically acceptable salts and hydrates thereof.

21. The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is N; the cyclic amino

. group is a 6-membered saturated cyclic amine; m is an integer selected from 1, 2 and 3;
;1 is 0; R", R? and R® are hydrogen; R*is cyano; RS is methyl; R” and R® are the same or
different, and independently are hydrogen or methyl; Ar is phenyl which phenyl is
substituted with two or three substituents, which are the same or different, selected from
the group consisting of chloro, bromo, Cy.salkyl, Ci.salkoxy, Ci.salkylthio,
trifluoromethy), triffuoromethoxy and dimethylamino, wherein a group represented
by -(CR'R? w-(CHR},-OH and R? are substituted on the same carbon atom of the cyclic
amine; individual isomers thereof or racemic or non-racemic mixtures of isomers

thereof, or pharmaceutically acceptable salts and hydrates thereof.



racem c-@r non-racem c mxtures of isoners thereof, or pharmaceutically

pt e salts and hydrates thereof. 29. The pyrrol opyridi ne derivative
substituted with the cyclic am no group according to claim 11 represented
by formula [V], wherein Y is CRLO; mis an integer selected froml1l, 2, 3,
4 and 5; nis 0; R, R2and RS are hydrogen; R4 is cyano; R10 is hydrogen
or hal ogen; the cyclic am no group,2lH6, R7, R8 and Ar are as defined in
claim 11, wherein a group..represented by é‘SCR' R2)m (CHR). OH and R4 are
substit ut & on T?ﬁ@%%ﬁﬁﬂéf&%éﬁﬂé&%ﬁﬁ%stm Wit the cyglicasaing ggeup dual
| somers there '
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phenyl or pyridyl which phenyl or pyridyl is substituted with two or three
substituents, which are the sane or different, selected fromthe group

consi sti of é)!g,fecp e : : : . i
trifl uorg%ét hylﬁ?ét | ?Prorret %yfugﬁé"t{%ml\#f% -5t%%%g¥§@%fﬁpand R21 are
the same QLofdidd &/ @iin 11%9@&&1@@3@@&?&&@@4%@%%@@ R i4n ftegdpt! ky1)
wherein a group represented by -( R) m R3)o OH and R4 are substituted
?@t he sagectadrfann 1220BN40ind! 16 iS PERY, RZART Bk RP B h; R¥g8my&rogbeseof  or
em c or non-racem c mxtures of isonmers thereof', or pharmaceutically
accept abl ilogeal the cgolic ayiogiresp, (RIeREE® andAr afdias definedlio plaih dilpiadtleduatat | ve
substituted with the cyclic amno group according to claim1l represented
by f or nulisorpdfs thesbafrarirace¥hic or BRi-Oacetliemixtutes of Hoimers thgreofjpri s a 6- menber ed
saturated cyclic amne; mis an integer selected from1, 2 and 3; on is O
R1, R2 arprharBacenticallyrceepiable malty anddydrases therep nethyl; R7 and R8 are the
sane or different, and independently are hydrogen or nethyl; R10 is
hydrogen; Ar is phenyl which phenyl is substituted with two or three

substituepnts, ich are the s r . . . .
eﬂl. e pyrroﬁopynglenc cﬁ:xr'ri%at?ve substituted with the cyclic amino group

according to claim 11 represented by formula [V], wherein Y is CR' the cyclic amino
group is a 4- to 7-membered saturated cyclic amine; m is an integer selected from 1, 2
and 3; nis 0; R}, R?, R* and R’ are hydrogen; R® is methyl; R” and R® are the same or
different, and independently are hydrogen or C;.salkyl; R!® is hydrogen or halogen; Ar is
( phenyl or pyridyl which phenyl or pyridyl is substituted with two or three substituents,
which are the same or different, selected from the group consisting of halogen, C;salkyl,
Cisalkoxy, Cysalkylthio, trifluoromethyl, trifluoromethoxy and —~N(R*®)R* (wherein
R*® and R*! are the same or different, and independently are hydrogen or Cysalkyl);
individual isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

pharmaceutically acceptable salts and hydrates thereof.

25. The pyrrolopyridine derivative substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is CR'®; the cyclic amino

group is a 6-membered saturated cyclic amine; m is an integer selected from 1, 2 and 3;



werm selected fromthe group consisting of chloro, brono, Cl.3alkyl,

al

Cl. 3alkylthio, trifluoromethyl, trifluoronmethoxy and

di met hyl am no, wherein a group represented by -(CR R2)m (CHR3)o OH and R4
are substituted on the sane carbon atom of the cyclic am ne; individual

i somers thereof or

racem c or non-racem c mxtures of isoners thereof; or

pharmaceutically acceptable salts @d@ hydrates thereof. 32. The

pyrrol opyrim di.ne, or, pyrr.ol opyridi ne

cderivative substituted with the cyclic

amino gr ouls & oRHR end & arahidrogeniR’ dnmethyl R g dRinare thsamecon diffensgt, ¢ he

following formula [VII];
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m1s an integer selected fromO0, 1, 2, 3, 4 and 5; nis

26. The pyrrolopyridine derivatives substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is CR'% m is 1; n is 0; R
is Cy.salkyl or hydroxy-C; salkyl; R% R* and R® are hydrogen; R is hydrogen or
halogen; the cyclic amino group, R®, R7, R® and Ar are as defined in claim 11; individual
isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

pharmaceutically acceptable salts and hydrates thereof.

27. The pyrrolopyridine derivatives substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is CRm; m is 1; n is O; the
cyclic amino group is a 4- to 7-membered saturated cyclic amine; R is Cy.salkyl or
hydroxy-Cy.salkyl; R?, R* and R® are hydrogen; R® is methyl; R” and R® are the same or
different, and independently are hydrogen or Cy.salkyl; R is hydrogen or halogen; Ar is
phenyl or pyridyl which pheny! or pyridyl is substituted with two or three substituents,
which are the same or different, selected from the group consisting of halogen, Cj.;akyl,
Ci.zalkoxy, Cy.salkylthio, trifluoromethyl, triﬂuorbmethoxy and —N(Rw)R21 (wherein
R* and R*! are the same or different, and independently are hydrogen or Cy_salkyl);
individual isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

pharmaceutically acceptable salts and hydrates thereof.

28. The pyrrolopyridine derivatives substituted with the cyclic amino group



th the.proviso that when nis 0, mis an integer selected from1l, 2, 3, 4
2@ 5; @ I s hydrogen, hydroxy, hydroxy-d -sal kyl, cyano, cyano-C -sal kyl
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C3. scycl oal kyl , C3%$cycl oal kyl - sal kyl, hydroxy, Cl 5al koxy,

C3s$cycl oal kyl oxy or -N(R11)R12; R7 and R8 are the sane or different, and

| ndependent|y are hydrogen, hal oger213 Cl1. sal kyl, C3-scycl oal kyl,

C3. 8cycl oal kyl - O sal kyl , hydroxy, Clsal koxy, C 3cycl oal }éyl oxy,

_N( RL12) Ragordingtspriaizn 11 yepresentediby fornmila §X], kyherein istGR ¥} mdis 3 na iy ther
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(el M e ot o o i
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dif | uor orgftd Q¥ hydrhles tepszt hoxy, nethyl enedi oxy, ethyl enedi oxy and
-(Nj R25R21; R' and R12 are the sane or different, and independently are

hydrogen, G .sal kyl, C3.8cycloal kyl or C3.gcycloal kyl-C _sal kyl; Rlla and
R12a are the sane or different, and i ndependently are hydrogen, ©Cl.5alkyl,

C3. 8cycl @l kyl Tie padrolupyeiding! deyivaiBle subktitnted vAtH theayoliRdminoaseup he sanme or
different, and independently are hydrogen, d.5alkyl, C3.gcycloal kyl or
C3. gcycl cabdeydingGo clainkll represented by formula V], wherein Y is CR'® m is an integer

selected from 1, 2, 3, 4 and 5; n is 0; R', R? and R® are hydrogen; R* is cyano; R is

hydrogen or halogen; the cyclic amino group, R®, R, R® and Ar are as defined in claim

11, wherein a group represented by -(CR'R*)m-(CHR?),-OH and R* are substituted on

the same carbon atom of the cyclic amine; individual isomers thereof or racemic or non-

racemic mixtures of isomers thereof, or pharmaceutically acceptable salts and hydrates

thereof.

30. The pyrrolopyridine derivative substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is CR®; the cyclic amino
group is a 4- to 7-membered saturated cyclic amine; m is an integer selected from 1, 2
and 3; nis 0; R}, R? and R® are hydrogen; R*is cyano; R®is methyl; R7 and R® are the
same or different, and independently are hydrogen or Cy.salkyl; R is hydrogen or
halogen; Ar is phenyl or pyridyl which phenyl or pyridyl is substituted with two or three
substituents, which are the same or different, selected from the group consisting of
halogen, Cy.salkyl, Cy.3alkoxy, Cysalkylthio, trifluoromethyl, trifluoromethoxy and —

N(R*)R* (wherein R? and R*! are the same or different, and independently are
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aryl, heteroaryl, aryl-Gg _ sal kyl , %M‘eroaryl Cl 5al kyl, hydroxy-Cl. 5a| ky1l,
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aryl - Cl1 sCHIrR‘iFInBSE%&P’E) F‘“"E‘F %Eﬁanéis]ﬁl?reéf)%%en gettl ef Tororm -CHe-,
- CH2CH2- W or -CH2CH2CH2CH2-; 217 p is an integer selected from
0, 1, 2, sg]tsan gtestl'&rqg 0 or 1; RI9 is hydrogen or CL 5alkyl: R19' is

hydrogen or Cl _salkyl; rislor2; R20 and R21 are the sanme or different, and
i ndependently are hydr ogen or C _5al kyl), individual isomers thereof or

racem c %1 non- acemoﬁﬁﬁg ?v?tfwé fed Wi IRQycli®amBlagreageut i cal |y

accept ab sal t er eo 33 The pyr&;lé(gpyrl m di ne
derivative s t f&rhﬁﬂ N@heFeRV is tkH eyglit amidai m 32
repr esenta§8°1io é{r? &%lgi(rjlﬂegkf Eywher ei h is N, the cyclic amno group,
m n, nﬁ‘ﬁ%be'r?éi sa@ateﬁ@ycﬂ@amﬁ@ mrislaintéges selscide fromel] 2 andc3;ai m 32;
i ndi vi duaﬁ lgon"ers t her eof racem c or non-racem c m xtures of isoners

téﬁ’r eof, pfs o; RIaRPRGER? hx%@;'yhx\bgaﬁmﬁs&bhm, R&lig metiryt} RiyahdR ese thecsamsfor
different, and independently are hydrogen or methyl; R is hydrogen; Ar is phenyl
which phenyl is substituted with two or three substjtuents, which are the same or
different, selected from the group consisting of chloro, bromo, Ci.sakkyl, C;.zalkoxy,
C,.salkylthio, trifluoromethyl, trifluoromethoxy and dimethylamino, wherein a group
represented by -(CRIRZ),,,-(CHRS),.-OH and R* are substituted on the same carbon atom
of the cyclic amine; individual isomers thereof or racemic or non-racemic mixtures of

isomers thereof, or pharmaceutically acceptable salts and hydrates thereof.

32. The pyrrolopyrimidine or pyrrolopyridine derivative substituted with the cyclic
amino group according to claim 1, which is a compound represented by the following

formula [VII]:

(wherein the cyclic amino group is represented by the following formula [VIII]:

RPO-(CHRY,—(CR'RHn

R“EN—- [VIII]
5

R




BQJTheoyrrol opyrimdine derivative substituted with the cyclic am no

g p cording to claim 32 represented by fornula [VII], wherein Y is N,
mis an integer selected froml, 2, 3, 4 and 5; nis 0; R, R2, R4 and RS
are hydrogen; the cyclic amno group, R6, R7, R8, RO and Ar are as defined
in claim32; individual isonmers thereof or racemc or non-racem c m xtures
of isoners. thereof, or pharnaceut®ially acceptable salts and hydrates

t hereof. 35. The pyrrol opyrim dine derivative substituted with the cyclic
am no group according to claim32 represented by the fornmula [VII],
wherein the cyclic amno gqroup, is a 4- to /-nenpered satuyated cyclic
anmine; mis an inwhi C§Eﬁé‘c&%°f&f‘é}m gadto gtmgnng%{ﬁgsgyra&qucgf:a %S N R,

R2, R4 and R5 are hydrogen; R6 is_nmethyl;.R7.an re the ~s [
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as defind§ in ‘?Pe(‘,‘ﬁ%ﬂt&‘?z,&e SHAe of c|'°'1t§(a59rér’e9$sa e%ggggcrm{aé%lel?ﬁ c or
non-racerm c m ursﬁs 1. soners thereof, or pharmaceutically acceptable
salts and hydrat & Pheredf. 36. The pyrrol opyrim dine derivative

substituted w tllfl\}% Ffdrgé%éirhgﬁl%qi?’n@l_squtl.sgg{ggpﬁlggu@pmq{y@@gﬁ@l_gaqqn,esent ed

by the fornul a hec Ic amno group Q’is a 6-nmenbered

saturated cycli WS oeh Br | i nteger selected from1, 2 and 3; n is O,
\@s N, R1, m,fdggk%%%ﬁa?teﬁ'ﬁ%bgen; R6 is methyl; R7 and R8 are the sane

or different, agtishpdoRendsans,\CanRy\C]saRexy-0; salkylvrihyddxyi G, saligity| whi ch
phenyl is substituted with two or three substituents, which are the sane
or different, sgliesipetbger selectédfrogr®Up2,Hdsandti;ng of chloro, brono,

Gt _3al kyl, G _3alkoxy, d _3allrylthio, trifluoronethyl, trifluoronethoxy
and di met hyl amimig,0d’q;i s as defined in claim32; individual isoners
thereof or racem c or non-racenm c mxtures of isonmers the g%] or

phar maceuvitk el provise that wihee ndad: m inpniintseer selecied frameh 2, éﬂ‘{ &

pyrrol opyridine derivative substituted with the cycli Cgfé”élﬁo roup ~- '
according to clBiimhgdrogenhydemyehydoxy-Gi-miky ¢XonP SYARESAAYY s CRLO the

cyclic
Cysalkyl;

R’ is hydrogen or Cy.salkyl;
RS is hydrogen, Cy.salky], Csscycloalkyl, Csscycloalkyl-Cy salkyl, hydroxy,
Cy.salkoxy, Csscycloalkyloxy or -N(R*MR';

o~

R7 and R? are the same or different, and independently are hydrogen, halogen,
Ci.salky], Cascycloalkyl, Cs.scycloalkyl-Cysalkyl, hydroxy, Cy.salkoxy, |
Cascycloalkyloxy, -N(Rn’)Rm, -CO:RY, cyano, nitro, Cy.salkylthio, trifluoromethyl or
trifluoromethoxy; or R” and R® are taken together to form -CH,-CH,-CH,-CH,-
or -CH=CH-CH=CH-;

R? is Cyasacyl, Cr-realkoxycarbonyl, aryl-Cysalkyloxycarbonyl, -CO-0O-
CHRY™-0-CO-RY, -P(=0)(OR™*)OR'®, -CO-(CH,),-(CHR'*)-NR'R", arylcarbony!
or heteroarylcarbonyl, wherein each said acyl, aryl and heteroaryl is unsubstituted or
substituted with C;.salkoxy, and Cy.24acyl optionally includes one torsix double bonds;

R"Yis hydrogen, Ci.salkyl, halogen, cyano or -CORY;



A NO up, m n, R, R2, R3, R4, R5, R6, R7, R8, R9, R1O and Ar are as
I ne n claim 32; individual isoners thereof or racem c or non-racemc
m xtures of isoners thereof, or pharnmaceutically acceptable salts and
hydrates thereof. 38. The pyrrolopyridine derivative substituted with the
cyclic amno group according to cl a| m 32 represented by formula [VII],
wherein Y is CR1O; in is an |nteger GSeIected froml, 2, 3, 4 and 5; nis
0; Rl, R2, R4 and.R5
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cyclic amno group is a 6-nenbered saturated cyclic amne; mis an integer
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R™ and R" are the same or different, and independently are hydrogen,
Crsalkyl or aryl-C,.salkyl;

R and R™ are the same or different, and independently are hydrogen,
Ci.salkyl or aryl-Cy.salkyl;
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hydroxy-C;.salkyl, hydroxycarbonyl-Cy.salkyl, hydroxyphenyl-Cy.salkyl, C;.salkoxy-
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aryl-Cysalkyloxycarbonyl,
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or -CH,CH-CH,CH,-;
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individual isomers thereof or racemic or non-racemic mixtures of isomers thereof, or
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(
5
d
)

pharmaceutically acceptable salts and hydrates thereof.

34, The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 32 represented by formula [VII], wherein Y is N; m is an integer
selected from 1, 2, 3, 4 and 5; n is O; R, R? R* and R’ are hydrogen; the cyclic amino
group, R® R”, R® R® and Ar are as defined in claim 32; individual isomers thereof or
racemic or non-racemic mixtures of isomers thereof, or pharmaceutically acceptable

salts and hydrates thereof.

35. The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 32 represented by the formula [VII], wherein the cyclic amino group
is a 4- to 7-membered saturated cyclic amine; m is an integer selected from 1, 2, 3, 4
and5;nis0; Yis N; R} R%, R* and R® are hydrogen; R®is methyl; R” and R® are the
same or different, and independently are hydrogen or Cy.salkyl; Ar is phenyl or pyridy!l

which phenyl or pyridyl is substituted with two or three substituents, which are the same
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pharmaceutically acceptable salts and hydrates thereof.

37. The pyrrolopyridine derivative substituted with the cyclic amino group

o according to claim 32 represented by formula [VII], wherein Y is CR'; the cyclic
amino group, m, n, R, R% R®, R, R%, RS R, R®, R®, R'% and Ar are as defined in claim
32; individual isomers thereof or racemic or non-racemic mixtures of isomers thereof,

or pharmaceutically acceptable salts and hydrates thereof.

38. The pyrrolopyridine derivative substituted with the cyclic amino group

according to claim 32 represented by formula [VII], wherein Y is CR®, m is an integer
selected from 1, 2, 3,4 and 5; nis ; R, R"‘, R* and R® are hydrogen; the cyclic amino
group, R® R, R®, R®, R¥ and Ar are as defined in claim 32; individual isomers thereof

or racemic or non-racemic mixtures of isomers thereof, or pharmaceutically acceptable
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40. The pyrrolopyridine derivative substituted with the cyclic amino group
according to claim 32 represented by formula [V1I], wherein Y is CR'?; the cyclic

amino group is a 6-membered saturated cyclic amine; m is an integer selected from 1, 2

,
e

and 3; n is 0; R}, R%, R* and R® are hydrogen; R® is methyl; R and R® are the same or
different, and independently are hydrogen or methyl; R is hydrogen; Ar is phenyl
which phenyl is substituted with two or three substituents, which are the same or
different, selected from the group consisting of chloro, bromo, Ci.3alkyl, C,alkoxy,
Cr.salkylthio, trifluoromethyl, triflucromethoxy and dimethylamino; R’ is as defined in
claim 32; individual isomers thereof or racemic or non-racemic mixtures of isomers

thereof, or pharmaceutically acceptable salts and hydrates thereof.
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{1-[7-(4-bromo-2, 6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-
azepan-4-yl}-methanol,
{1-[7-(4-bromo-2,6-dimelhyl-phenyl)-2,5,6-trimclhyl-7H-pyrro]o[2,3-d]pyrimidin-4-
ylJ-piperidin-2-yl}-acetonitrile,
1-[2,5,6—trimethy]-7-(2,4,6-trimclhy1—phenyl)—7H-pyrrolo[2,3-d]pyrimidin—4-y1]-

piperidine-3-carbonitrile,



- ( - di br ono- phenyl ) -2, 5-di net hyl - 7H pyrrol o[ 2, 3-d] pyrimdin-4-yl]-pip
ridin- 4-yl } - nmet hanol , { '
-[7- (2, 6-di brono- 4-chl or o- phenyl ) - 2, 5- di et hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-
-yl']- piperidin-4-yl}-nethanol,
-{1-[7-(2, 6-di br ono- 4- chl or o- phengR®B- 2, 5- di net hyl - 7H-pyrrol o
2,3-d rimdin-4-yl pi peri din-4 ethanol . ~1-{ . ,.. , ,
[7- (Lpﬁtm—mwﬁ/—ﬂlﬁmﬁ Pr;mhsylrghngyb-7él~i°Fﬁfﬁ'é'{%91¢}lg¥fafw’1“}'6ﬂ&1‘2, 3-d] pyri mid
n-4- yl1]-piperidin-4-yl}-propane-I|,3-diol,
1-[7-(2, ﬁpchldme-@ncaﬂb@hﬂl’ﬁ%o phenyl) 2, 5-di rret hyl - 7H pyrrol o[ 2, 3-d] pyri mi din
4-yl]- piperidin-4- -aceton
1- {7] (4- br?‘b@tlziﬂ@'oa%/ fp%% "Bh’-’@?@::’éﬂmﬁb@’hw?ﬁﬁ”&lﬁ%ﬂtﬁ’ﬂfn&q 87 pyri ni
I n-4- yliﬂyﬁyrrol 1.di n- 3 yI} cetonitrile,
1-[7-(4- rpiperidines3 enyl)-2; 5-di net hyl - 7H-pyrrol o
2,3-d di - 3- .
%5 S.Vi,{.sﬂ@s'ﬁ“d;bre@oﬁ rc{r&w&xyﬁpé%éh%%?@%ﬁ%*‘ﬁﬁdﬁpv&l"[%
2,3-d rimdin-4 met hanol ,
-[7- (%p%dﬁwem' idiped- ﬁ]tﬂlﬁ’%ﬁ&? % ?’ﬂ%’)ﬁp’%enyl )-2,5- d| met hyl - 7H-pyrrol o [ 2, 3-
ri idi . -4-
(1 [ 7- (i rnS e R 25 SRy T pmolofp - dipymidind ) oy
m di er I ropan-1-ol, 1- 74ch|or02
d| Imet hyP%ﬁlﬁ%ﬁy{a} 'Q@ﬂ%ﬁ%,?’i %reltohylo TH pyrrol o% 2, g} d] pyrim di n-4-yl]-

CD_(DD.I—\'—'H'—'-—HQ_HH 1 .—H—-,_\.—.N_h'_‘m

eridin - - 1-7H- Jof2,3-d din-4-y1
w7 (2, oFf ! -“{"F"f?‘i“ﬂk{lﬁ’é“’“”lhzs?)‘h“é’%‘;% YEPETAP e hi‘?”’?‘ﬂi Dyr e [2, 3-

d] pyri md#ﬁel}aﬁﬁug—@i’%{l{rﬂén 4-yl }-acetonitrile, 1-[7-(4-brono-2,
6- di net hy ‘heny 6 trimethyl-7Hpyrrolo [2,3-d]pyrimi d|n 4-yl -

i ey Sl T
i n-4- yl ] dpypstididi4y}-pipdridiidadroatbpnitrile28
1-[7-(4-isopropy]-2-methylsulfanyl-phenyl)-z,5—dimethyl-7H-pyrro]o[2,3-d]pyrimidin—
4-yl}-piperidine-3-carbonitrile,
1-[7-(2-bromo-4-triﬂuoromethyl-phenyl)-z,s,6—trimethy1-7H—pyrrolo[2,3-d]pyrimid1‘n-
4-yl]-piperidine-3-carbonitrile,
1~[7-(4—bromo-2,6-diethyl-phcny])-2,5,6-trimcthy1—7H-pyrrolo[2,3-d]pyrimidin-4—yl]-
piperidine-3-carbonitrile,
1-[7—(4-br0m0~2,6-diethyl-pheny])-2,S—dimelhy]-'?H-pyrrolo[2,3—d]pyrimidin-4-y1]-
piperidine-3-carbonitrile,
{1-[7-(2,6-dibromo-4-triﬂuoromethy]-phenyl)—2,5,6~trimcthy]-7H-pyrrolo[Z,B-
d]pyrimidin-4-yl]-piperidin-3-yl}-acetonitrile,
{1-[7-(4-bromo-2,6-dimcthyl-phenyl)-2,5,6-lrimcthy]-7H-pyrrolo [2,3-d]pyrimidin-4-
yl}-piperidin-3-yl}-acetonitrile,
{1-[7—(4-bromo~2,6-dimcthyl-phenyl)—2,5-dimethyl-'?H-pyrro]o[2,3-d]pyrimidin~4-yl]-
piperidin-3-yl}-acetonitrile,
3-{1-[7-(4-bromo-2,6-dimethyl-phcnyl)-2,5,6—trimcthyl-?H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-3-yl}-propionitrile,



1 1- [ ga( 4-i sopropyl - 2- et hyl sul fanyl - phenyl ) - 2, 5-di net hyl - 7H- pyrrol of 2, 3-
d ri n-4-yl]-piperidin-4-yl}-ethanol, 1-{
1-[7-(4-chl oro-2, 6-di net hyl - phenyl )-2,5,6-trinmethyl-7H pyrrol o[ 2, 3-d] pyrim
din-4- yl]-piperidin-4-yl}-ethanol, 1-{
1-[7-(4-chl oro- 2, 6-di met hyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o[ 2, 3-d] pyri m din
-4- yl]-piperidin-4-yl}-ethanol, {225
1-[7- (4- brono- 2, 6-di net hyl - phenyl) 2,5,6-trinethy I-7H-B%rrol uLJZ 3 d] pyrimd
4- "yl |3-31fi(bromo2s6-tithethyl- th}‘¥1)'@t51dﬁmfhyl'7ﬂ'13yﬂ01°[ ~d]pyr
[ 7- (4-brono- 2, 6-di net hyl - phenyl ) -2, 5-di net hyl - 74 pyrrol of 2, 3- d] pyr| m di n
yl]- 3y]]rpipamﬂ1m3-pré}-pmpﬂﬂmlr%} met hanol ,
[ 7- (4-brono- 2, 6-di net hyl -phenyl )-2, 5,6-tripethyl -7 ral o[.2, 3-d] pyrim
4- y1 1{B(4rbroms- aﬁmqwl@heyﬂﬁﬁsﬁmw@ﬂﬁw%l‘{IEFé*p gl‘rPY'(lﬁ" Pb“?‘r%ﬂ ,
met hyl - phenyl )-2, 5-dinethyl-7Hpyrrolo [2,3-d]pyrimdin-4-yl]- '
a- bi cyiperidige-4-carbamtride,y 11 - net hanol , {8-[ 7- ( 4- br ono- 2:

i

z
t hyl - ph | 5,. 6-1 t

e 3 b TN s R e g%bf%[fi%ﬂr%%‘ﬁu-

[7-(4- brorm 2, 6 di net byl - phenyl ) -2, 5-di net hyl - 7H pyrrol o

3- d] pyPIWﬁl ingrs 4 caghqnit l"éé/aza bi cycl 0[3 2.1]oct-3-yl}-acetonitrile,

1-

o

i

S Rt B A eRER S bGP ol p it ucypl 2. S- dl Py |

6 t hyl .- pheny 25dL thyI 7H-pyrro|o[23d]pyr|md|n 4-
yl |perPB$“%Hz{7}l}} ﬁ’é’l“g Stitrile, 2-
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Lt Y iRl i bR abaithiae o) 0 12,501 pyrldin-dylle

H pyr 11?1(4 Bromdh. & &ifﬂeﬁiﬂpﬁcﬂjﬂ 2§L$mdhﬂ-m-pﬂr})]dfﬁ,ﬂkd§pyrhmimg- 41-
4-bro di net hyl - phényl )-3, 6-dimethyl- | Hpyrrolo '

3- b] pyyi]Pigeridinddyl} -acetonitrile,
{1-[7-(4-bromo—2,6-dimethyl-pheny1)-2,5-dimethy]-‘?H-pyrrolo[2,3-d]pyrimid:in-4~y1]-

i n-
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m di
di
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piperidin-4-yl}-acetonitrile,
{1-[7-(4-bromo-2,6-diethy1-phenyl)-2,5,6-trirnethyl—?H-pyrro]o[2,3-d]pyrimidin—4-yl]-
piperidin-4-yl}-acetonitrile,
{1-[7—(4—br0mo-2,6—diethyl-phcnyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4—yl]-

B piperidin-4-yl}-acetonitrile,

L {1-[2,5,6-trirncthy1—7—(2,4,6—tribromo-pheny])—?H-pyrrolo[2,3-d]pyrimidin~4-yl]-
piperidin-4-yl}-acetonitrile,
{1-[2,S-dimethyl-7-(2,4,6-tribromo-pheny])-7H-pyrro]o [2,3-d]pyrimidin-4-yl}-
piperidin-4-yl}-acetonitrile,
{1-[7-(4-brom0-2,6—dichloro-pheny])-2,5,6-trimcthy]-7H—pyrrolo[2,3-d]pyrimidin—4-yl]-
piperidin-4-yl}-acetonitrile,
{1-[7-(4-bromo-2,6-dichloro-phcny1)—2,5-dimelhy]-7H-pyrrolo[2,3-d]pyrimidin-4-y]]—
piperidin-4-yl}-acetonitrile,
{1—[7-(2,6-dibrom0-4-isopropyl-phenyl)—2,5,6—lrimethyl-7H—pyrr0]o[2,3-d]pyrimidin-4—

yl}-piperidin-4-yl}-acetonitrile,



Pighc'r | dial- 4- y1 } - met hanol

-1 , 4-di chl or o- phenyl) 2,3,6-trimethyl -1 Hpyrrol o[ 2, 3-b] pyri di n-4- yI
- pi peridln 4-yl }- et hanol ,

-11-[1-(4-brono- 2, 6-di rrethyl phenyl ) -3, 6-di rrethyI-IH-pyrroIo

2, 3-b] pyridin-4- yI] pi peri di n-4-yl}-ethanol,

S 11- [1-(2,4-dichl oro-phenyl)-2, 3, szrlnethyl-lkkpyrrolo[z 3-b] pyridin-4-yl
-pi peridin- 4-yl}-propan-1-ol,
-11-[1 - {11-py.@ma-cﬁbrsmmmp;dpyppml))z,s-cmnqhmkvﬂy;}mqlc[laﬁ-fi}ﬂmmldm-‘*-
2, 3- b]pyrldln 4-yl]- piperidin-4-yl}-propan-I-ol
-[1-(2, 4qui-lp«i]iehd[m4-gﬂl}eagdtc)mﬁﬂa 6-trimethyl-| H-pyrrol o[ 2,3-b] pyridin-4-yl]-p
| peridin-3- carbonitrile,
"1 - ( 4- b{bfb(@nBthtixys, frlimehirphenyDd: 265, Gitimetyl-TH-ppyolp[A.3-dlpyrimidin-4-
2,3-b] pyridin-4-yl]- piperidine-3-carbonitrile,
1- [|-(2 ﬁquEmwuréq@heﬁvﬁmﬂﬂ%3 6- trlnethyl-lkkpyrrolo[z 3-b] pyridin-4-yl]-
i pe

di n- 3- - t tril - I
el et hgi- {1—(4-uq@mace 06 rzhgﬁnlmgﬁnwwaiz élrp*rt}wlgdﬂg K25 ARt | e,
I-(4 br ono- 2, 6- di net hyl - phenyl ) - 36d|rrethyl-ll-|-pyrrolo[23b]pyr|d|n 4-
pi peyl-winssidin-¢-y hacstenitrle

oL léllznfltfl Ty b oG ﬁ;nyl) lisrﬁefrﬁethyl*’fﬁ%r ;O{o‘fli §’dii>§’rhﬁfﬁiﬁ-ﬂ'- -4y
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8-aza-bicyclo[3.2.1]octane-3-carbonitrile,
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8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5 -dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-8-
aza-bicyclo[3.2.1]octane-3-carbonitrile,
1-[7—(4-bromo-2,6—dim_¢=.thy]-phenyl)-2,5,6-trimethy]-7H-‘pyrrolo[2,3-d]pyrimidin—4~yl,]-
pyrrolidine-3-carbonitrile,
1-[7-(4-bromo-2,6-dimethyl-phenyl)—Z,S-dimcthy1-7H-pyrrolo[2,3-d]pyrirnidin-4—y]]-

pyrrolidine-3-carbonitrile,

= 1-[7-(4-bromo-2,6—dimethy]-phenyl)—2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin—4—yl]-
azepane-4-carbonitrile,
1—[7-(4-brom0-2,6-dime1hy]—phcnyl)—2,5-dimethyl—m-pyrrolo[2,3-d]pyrimidin-4-yl]-
azepane-4-carbonitrile,
1-[7-(4-bromo-2,6—dimethy]—phenyl)-2,5,6-trimelhy1-7H-pyrrolo[2,3-d]pyrimidin-4-y}]-
3-hydroxymethyl-piperidine-3-carbonitrile,
{1-[7-(4-isopropyl-2-methylsu]fanyl-pheny])-Z,S-dimethyl-7H-pyrro]o[2,3-d]pyrimidin-
4-yl]-piperidin-4-yl}-methanol,
{1-[7-(2-bromo-4-isopropyl-phenyl)—2,5—dimelhy]-'?H-pyrro]o[2,3-d]pyrimidin-4-yl]—

piperidin-4-yl}-methanol,



anol, 2-{

Pigher | dig- 4-yl } - me
6 net hyl - phenyl )-2,3,6-tinmethy] -1 H pyrrolo

t
1 - ( ono- 2, 6-di
I

h
[
]
di met hyl - phenyl ) -2, 3, 6-tinethyl -1 H pynol o[ 2, 3- b] pyri di n-
y

[2,3-b] pyridin-4-y pi peridin-4-yl}-ethanol, 2-{
1-[1- (4-chloro-2, 6-
4-yl]- piperidin-4-yl}-ethanol, 2-{
1-[1- (4-chl oro-2, 6-di net hyl - phenyl 223, 6-di net hyl -1 H pyrrol o[ 2, 3-b] pyridin-4
-yl]- piperidin-4-yl}-ethanol, 3 3-{
1- [1 - (4- biefTe2- a;bmm;myl)aa,ér@zmyﬂwl-iﬂepmlﬁ’é’% Irfinyrimigdip-4-Mopiperidipy pyri din
-4-yl]- piperidin-4-yl}-propan-I-ol, 3-{
1-[ I - (4- aylYroetha®ldi net hyl - phenyl') 2,3,6-timethyl -1 Hpyrrolo
2,3-b di n- 4- din-4-
L (o @ obramende daro ey 38 eﬂﬁ:ﬁ&fkywmf%émmmdm-w
[2,3-Db] pyridin-4-yl] peri di n-4-yl }-propan-| -
1-[1-(4- mimnshxz ﬂd]:hmﬁég ﬁ-phenyl) 2,3,6-ti rrethyl -I H pyrrol o[ 2, 3-b] pyri di n-
4-yl]- di 3- b I
11 ].(4"' R R et L e N L e S
-4-yl] ]5) }idln -4-carponitrile, 1-[l|-(4-chloro-2, 6-dinethyl-phenyl)-2,3,
6-ti meth)l:l1 qrig })16813P9 3-b] pyridin-4-yl]- piperidine-4-carbonitrile, 1-]
1- (4-chl d -4-
[2 (3 E] piﬁi fhﬁ(‘gbﬁ’?g%& 5‘8?%%@2’2&%53%%{’ I’r W{P%Wfig-dlpynmldm 4
1-11 - 5- 2,3,6-t thyl -1 H I
[2 3 b] pWﬂfBﬁpﬁrlﬂmyffﬁE%%éér}ePglgnng’) yl }-acet g]mrr?rl I>/e { PYITOLo
1 | - t4h . i -4-y11-
(@3 by S o SRRAYD 25 Sl Y pyirciofy b1 fimicdin 4.1

[1-(4 R fe; Phenyl ) - 3 6- di rrethyI-II-I-pyrroIo
3-b] pg}h#ﬁlfdr?]n4 yI}Qb&S%ﬂS%rldl n-4-yl } -aceton itrile, 231

1-

ﬁ [1-(2, I]Q fgﬂ- QLseR42 smemwbhmgr%,b -G yinglof2, Hdjpyrinsidisf-2; 3- b] pyr |

di n-4- vyl i peri di n-4-yl } - net hanol
yl}-pyrrolidin-3-yl}-acetonitrile,
{1-[7—(4—bromo-2,6-dimethy1—pheny])—2;5-—dimethyl-?H-pyrrolo[2,3-d]pyrimidin-4fy]]-
pyrrolidin-3-yl}-acetonitrile,
{1-[2,5—dimethyl-'i—(2,4,6—trichloro-phcnyl)—7H-pyrrolo[2,3-d]pyrimidin-4-y1]-
piperidin-4-y1}-methanol,
{1—[7-(2,6-dichloro-4-triﬂuoromethyl—phenyl)—Z,S-dimethyl-'JH-pyrrolo[2,3-
d]pyrimidin-4-y1}-piperidin-4-yl}-methanol,

( 3-{1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo [2,3-d]pyrimidin-4-
yl}-piperidin-4-yl}-propan-1-ol,
1-[7-(4-chloro-2,6-dimcthy]-phcny])—2,5,6—!rimethyl-?H-pyrrolo[2,3-d]pyrimidin-4—yl]-
piperidine-4-carbonitrile,
{1-[7—(2,6-D1'ch]oro-4-triﬂuoromethy]-phcnyl)-Z,5-dimelhyl-‘?H-pyrro]o[2,3-
d]pyrimidin-4-yl]-piperidin-4-yl}-acetonitrile,
1-[7-(4wbr0mo-2,6-dirnethyl-phenyl)—2,5,6-1rimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
azetidine-3-carbonitrile,
1-{1-[7-(4-brom0-2,6—dimelhyl-pheny])-2,5,6-trimcthyl-?H-pyrro]o[2,3—d]pyrimidin-4-
yl]-piperidin-4-yl}-ethanol,



|brg 4-i sopropyl - phenyl ) -3, 6-di net hyl -1 H pyrrol o[ 2, 3-b] pyridin-4-yl]-
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[2,3-b] pyridin-4-yl]- er|d|n4 '
41 [1-(4- h{btﬂ}(@wepmwlr dnejhph@lﬁwﬁ% nﬁbggﬂ%@{%‘gﬂ’ 7|“¥PW?‘P[% 32, 3-b] pyri di n
yl']1- piperidin-4- met hapol
41 4-djpysiroidin- 6’)6{@19%‘?6‘-%&9?’?“@ 6- di net hyl -1 H-pyrrol o[ 2, 3-b] pyri din-4

[ (
%Sy][ ]r i cﬁi Eﬂﬁa %‘h%ﬂ}g ) haq})ql (ph lgaé?%y?q%tﬁmﬁﬁlw gé;-‘fﬁgmr_mdm -4-

met hanol ,, 41 met hyI -1-(2,4, 6-trichloro- phenyl )-1Hpyrrolo
'Elmﬁﬂdlmy‘} ]Yﬁp?tgéﬁqldl n-4- yl}-net hanol ,

b] py¥

2 DR ékgf%ﬁ%yfyﬁry@fénﬁ) 3,3l 1R Yol P gyirad- 3= b] pyr ] d]
(
p|

2 dj br, Qiro; 4 c phenyl) -3, 6-di net hyl -1 H pyrro] o[ 2, 3-b] pyridin-4
PP in

]pyﬂ:3 Yo §2H°F2 g' TRk pﬂi}ﬁﬁ‘)\‘.’ffﬁe : egggtmﬁ&bhtﬁwﬁﬁgmm-gp
eri )m/% rﬂﬁh?ﬁ&ﬁéﬁﬁanom%éﬁa&m dimethyl -1 H pyrrol o[ 2, 3-b] pyri di n-4-yl

per|

Thy. -2 50t fetigt-Ty- 1of2r3-d]pyrimidin-4-y1]-
SRR i Rt e L et i
4- 3 _SRMyIRper iNBI JlﬁelﬂMnaI)yl phenyl) 3, 6- di net hyl-1 Hpyrrolo
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{B-Fh-{mr-mdoh,ﬁrdﬁn)etlﬁl-ﬁhdwdr)e? By trintétpyls FHbipyrrolof2,3-d]pyrimidin-4-
pyr|d|n4yl] pi peri di n-4- K - met hanol ,
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y{8—[7 -(4-bromo-2,6- dimethyl-phenyl)-2,5- dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-
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8-aza-bicyclo[3.2.1]oct-3-yl}-methanol,
{8-[7-(4—bromo-2;6-dimcthyl-phcnyl)-2,5,6-trimcthyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-8-aza-bicyclo[3.2.1]oct-3-yl}-acetonitrile,
{8—[7-(4-br0m0-2,6-dimethy]-phenyl)—2,5-dimethy]-7H—pyrrolo{2,3-d]pyrimidin-4-yl]-
8-aza-bicyclo[3.2.1]oct-3-yl}-acetonitrile,
L 2—{1-[7-(4-bromo-2,6—dimethyl-pheny])-2,5,6-trirncthyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl}-piperidin-4-yl}-malononitrile,
2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5 -dimethy]-’?H-pyrro]o[Z,B-d]pyrimidin-4—
yl]-piperidin-4-yl}-malononitrile,
2—{1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrroIo[2,3—b]pyridin-4-yl]-pipen’din-
3-yl}-ethanol,
2-{1-[1-(4-bromo-2,6—dimclhy]—pheny])—3,6-dimcthyl-1H-pyrrolo[2,3-b]pyridin-4-yi]-
piperidin-3-yl}-ethanol,
{1-[1-(2,4“dichloro-phcnyl)-2,3,6-trimelhy1-1H-pyrro]0[2,3-b]pyridin-4-yl]—pipcridin—4-

y1}-methanol,



y p| I di n-4-yl}-nmethanol, {
trimethyl-1-(2,4,5- trlbronD phenyl) - 1FprrroIo[2 3-b] pyridin-4-yl]
perldln- 4-yl } - met hanol , {
3,6-dinmethyl-1-(2,4,5- trlbronD phenyl ) -1 H pyrrol o
3-b] pyridin-4-yl]- plperldln 4- yl}-nmethanol, O
1- (2, 6-di brono- 4-i sopropyl - pgefyl)-2, 3, 6- trlnethyl-lkkpyrrolo[z 3-b]p
di
1-

1-
2%{1&&@2&3&9 %ﬁy}-pﬁﬁb@ne&m-ﬂrHtPWTQlPE%%WRY&dBI‘QZYél' b] pyridin

IO
2 b
[
n
(
yl]-pi peridin-4-yl}-ethanol, 2-{
3,
b
6-

- pi
1-[
[ 2,
2-{
yr
1-
-1 6-pipéridinidyyl}met 9L6-tri br ono- phenyl ) 1H pyrrol o)

di n- 4- di Y
| S.Vzﬁhiﬁi‘«z o S ks B SRR Bridins g PRERSE: 1 o

n- 4-yl}-ethanol, 2-{ _
4b1~ tDal'l'?sdlchloro phenyl)-2,3,6-trinmethy]-IHpyrrolo

i
(
I ]F]_lpzliﬁ{[&éb%é a?éﬁif{:i?g%%@i% SR PPl By 4, o i
3, 6-RIPYT PT‘M’I}T l}% ,6-trichloro-phenyl)-1Hpyrrol o[ 2, 3-b] pyri di n-4-yl
e %’Péf&%ﬁ%@‘?ﬁ]‘(f?n@“&w G TR TV i G2 S NG A EAH Y
1_[|1Per| g‘i }}b?rgﬁo %@E?Q?L pﬁ;anyl) 2,3,6-trimethyl -1 Hpyrrol o[ 2, 3-b] pyridin

%Yl ] ) lheRel§-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y]
(2 ?gfﬁigmm 2}%ro r?yle)yg dllmrretyhyl F{fpyr[rm gfg 3-b] pg/rl di n- 4-

- pip 4 233 2- { 1- [ 1-(4-nmetho xy-2,
I met h Ibg‘henyl%l’t}frgIS 6- trlrrethyl 1 Hpyrrolo [2, 3-b]pyridin-4-

]
d
] - pi perigi i 4- didh‘rlor@tﬂlﬁﬂﬂgZ 326-inrihetﬂwl—1H-mtdh12;3—lzlpendmn-t-wliwm?mbw37 3,
dln'ethyl-ll—l-pyrrolo[Z ] pyridin-4-yl]-

carbonitrile,

1-[1—(4—brom0—2,6—d.irnethyl-pheny])—B,6-dimethyl—1H—pyrrolo[2,3-b]pyridin—4-yl]—

4
2
di

|
[
[2,
, 3-
1-[3
peri
1-[|
[2, 3-
2-{1
_4_y
1-2,
-
2-
]

yl
6_
yl
6-

piperidine-3-carbonitrile,
{1-[1-(2,4-dichloro-phcnyl)—2,3,6~trimethyl—1H-pyrroio[2,3-b]pyridin—4-yl]-pipcridin-3-
yl}-acetonitrile,
1-[1—(2,4-dichloro—phenyl)-2,3,6-trimethy1-1H-pyrro]o[2,3—b]pyridin—4-yl]-piperidine-4-

N carbonitrile,

L 1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6- dlmcthyl-lH pyrrolo[2,3-b]pyridin-4-yl}-
piperidine-4-carbonitrile,
{1-[1-(2_,4-dich]oro-phenyl')-2,3,6-trimcthyl-1H-pyrrolo[2,3-b]pyridin-4-y]]—piperidin—4-
y1}-acetonitrile,
2—{1-[1—(4«bromo-2,6-dimcthyl-phenyl)-2,3,6-trimethyl-lH-pyrrolo[2,3-b]pyridin-4-yl]—
piperidin-3-yl}-ethanol,
{1-[1-(4-br0mo-2,6-dimcthy]-pheny1)-2,3,6—lrimelhy]-lH-pyrrolo[2,3-b]pyridin-4-y]]- '
piperidin-4-yl}-methanol,
-{1-[1—(4—chlor0-2,6-dimcthy]-phenyl)-2,3,6-lrimclhy1-1H-pyrrolo[2,3-b]pyridin-4-y1]-

piperidin-4-yl}-methanol,



ri -4-yl}-ethanol, 2-{ o
- ( r ono- 4-1 sopropyl - phenyl ) -3, 6-di net hy] -1 H pyrrol o
-b] pyridin-4-yl]- piperidin-4-yl}-ethanol, 2-{ _
- (4-isopropyl - 2- et hyl sul f anyl - phenyl ) - 3, 6- di nmet hyl -1 H pyrrol o[ 2, 3-b] py -
in- 4-yl]-piperidin-4-yl}-ethanol, Q

-[1-(2, 4-di br ono- phenyl ) - 3, 6- d|2r3@thyl -l Hpyrrol o[ 2, 3-b] pyridin-4-yl]-pi
i di n-4- yl}-ethanol, 2- .

, 3, 6- {T- Inet-thibea-2,6alimehyl-phenydd, Sptimstiy)-1B=pyiele B 30 ysidin-Asf)di n- 4- y1 |
perldln 4-yl }-ethanol, 2- { 1-[3,6-dinethyl-I -(2,4,5- tnbrorm phenyl)-1
rrol oplper;uﬁn-bi]-)li}fm@hm yl ]-piperidin- 4-yl}-ethanol, 2-

o T4 i bl B 5 LAt >
2,6-di b | - phenyl 236t thyl -1 H o[ 2,3-b
( yl?lplffﬂciiéw“rom rfiﬁp%?ifpgrogagny Zjl : ri met hy pyrrol of ] pyri

|
1p 2 (91-:}1105@%,5;&3;%5:45{}@ @&Osggﬁn@ 5 *1‘§1 yHEBY 3-8)kihin-4-y1}-

y
3,6tr| 6tr|brorm phenyl) - 1H-pyrro|o
- b] pyPiPEH 4” ¥/]1}]e er| di n-4-yl } - propan-1 -

3-{
R e e S hﬁn&ﬁh@ﬁ 5%8&:@2 3-8ppidih -y 4-v! 1 - pi

i
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I
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N 1

e ridin-

-[ 1- (4- br.oms.2,,6- % ophenyl) 2,3,6-trinmethyl -1 Hpyrrol o 2,3-b] pyridin
4 yl]- %1?4'843’12 ? Bgropan | - 3-11-[1-(4-brono-2;

i chl | 16 idin-4-y1}-
'ercl df’ré) 4{?3? e 8 5’}%%3 %‘?HGEF&ﬁ'%l-pﬂeﬂyl?ﬂ,ﬁ,Qltﬁmbﬁtyﬁimﬁﬁd]swﬁ-ﬂ]py?l]dm 4-yl]

1 [2,3 6- H}dﬁa %/ pr(,%a,gl.gitrlchl or o- phenyl)-1H pyrrolo
2, 3-b] py | peridin-4-yl}-propan-1-ol,

[
]3 {1-[3, gs-qnr[ml(b;bhldroizgs-emﬁmyumhma,aqmmbmyll.-mmmid:[dLlebyb]imy‘l-wﬂr n-4-yl
pi peri di n-

piperidin-4-yl}-propan-1-ol,

PO RPTRPWRARTR

3-{1-[1-(4—-ch]oro-2,6—dimethyl—phenyl)-B,&dimethyl-lH-pyrrolo[2,3-b]pyridin-4-—y]]-

| piperidin-4-yl}-propan-1-ol,
1-[1-(4-bromo-2,6-dimcthy]-phenyl)-2,3,6—trimethy]-1H—pyrro]o[2,3-b]pyridin-4-yl]-
piperidine-3-carbonitrile,
1-[1-(4~bromo-2,6-dimelhyl-phenyl)-2,3,6-trimethy]-1H-pyno]o[2,3-b]pyridin—4—yl]-
piperidine-4-carbonitrile,

- 1-[1-(4-chloro-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo [2,3-b]pyridin-4-yl}-
piperidine-4-carbonitrile,
1-[1-(4-ch10r0-2,6-dimcthyl—phenyl)-B,G—dimethyI—1H-pyn'0]o [2,3-blpyridin-4-y1]-
piperidine-4-carbonitrile,
{1-[1»(4—bromo-2,6-dirnethy1—phenyl)-2,3,6-trimelhy]-1H-pyrro]o[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-acetonitrile,
{1-[1-(4-brom0-2,6-dimethyl—phcnyl)-3,6-dimethyl-1H-pyrro]o [2,3-b]pyridin-4-yl}-
piperidin-4-yl}-acetonitrile,
{1-[1-(4-ch]0ro-2,6—dimethy]-phcnyl)-3,6-dimclhy1—1H—pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-acetonitrile,



I pan-1-ol,
1-[ 2, 6-di br onp- 4-chl oro-phenyl )-2, 3, 6-trinmethyl -1 H pyrrol o[ 2, 3-b] pyri

di n-4-yl]- piperidin-4-yl}-propan-I|-ol,

3-{1-[1-(2, 6-di brono-4-chl oro- phenyl) 3,6-dinmethyl-1Hpyrrol o

[2,3-b] pyridin-4-yl]- piperidin-4- i i propan-1-01, O

3-{1-[1- (4- et hoxy- 2, 6- di net hyl - 8¥1)-2,3,6-trinmethyl -1 Hpyrrol o[ 2, 3-b] py

ridin-4- yl]-p er|d|n4y1}popan ol, . . yr

3-{1-[I - {3 [am(fzrédxp:canwdmenxlrphsn&laﬂ% %én@emyhémmlﬂzpwm igin-4-

[ 2, 3-b] pyridin-4-yl eridin-4-yl}-propan-1l-ol, 3-{

1-[ 1- (4- IYi]o}pP@ip@m"‘Z}’HﬂDP@F%Q}l fanyl - phenyl ) - 3, 6-di met hyl - | H-pyrrol o

[ 2, 3- b]pyrldln-4y] pi peri din-4 1 A

3, 6-tr] rrdtlf{glf(zl6—¢Qr<&n<5-4tlﬁqnwﬁ¥¥t9*1§ﬂﬁ‘biﬁ@g’[‘?ﬁa-ﬁw'mg’?,[é’- t]ﬁ]%é?‘?‘%i 4911 yl]-

pi peridin-4-yl}- propa g 3-{1-[3,

6- di net h)ﬂlquldefk %, B-mqﬂpqu no- phenyl )-1Hpyrrolo

[ 2, 3-b] pyridin-4- y g T

1-{1-[1- (4= [gﬂm%“é B R@f‘r{’g ribsp Hsﬂh}“gs 29‘8155# rft%’?mblpyfﬂ S RBEINE ) pyr

din-4-y|] ﬁdggldln4yl} et hane-1, 2-diol, 1-{

1-11-¢( Va rrethyl phenyl) - 36d|rrethyl-ll—|-pyrrolo[23b]pyridin-4-

yl]- pl p £ 1 3-b]pyridin-4-yl]-piperidin-4-

a wgw AP hsrb) %*imle%[%y P Y

[ 2, 3- b]pyr ] - plperldln 4-yl } - propane-1,3-diol, 1-{ 1-

[1-(4-brol g’fﬂ‘a%"x B

(gl et iyl [ﬁf\%ﬂ)}no% 8- &Em%gpﬂenymemheﬁﬁl -SHEp IO b [pysitlin-4-y1]-

) aerldln }-propane-| ol 7~ .

1-11- 1f-heiRdo®PY! - phenyl ) - 2, 3, 6-tri met hyl -

H pyrrol gj[lgéd??h%]qg/f‘ di n- le ]- piperidine-4-carbonitri I e, 235

1-[1-(2 1b@aFOmb=2,6 Aihigrytphengh:3lg- -disneshyli epymrplo{Ri3hlpyrisiie4-yl]-

[ 2, 3- b]pyrldln 4-yl]- piperidine-4-carbonitrile,

1-[ 2, 3, 6-giperidin-dyy}dmetRandL6- t ri br ono- phenyl ) - 1 H pyrrol o

2,3-b ridin-4-yl | peridine- 4-carhonjtri o ian

| ] py{l -{2,3 6-tnr>1llel]hylp1 F}Z 4,6-trichloro-phenyl)-1H- yrrolo[Z 3-b]pyridin-4-yl]-piperidin-
4-yl}-methanol,
-{1-[3,6-dimcthy]-1-(2,4,6-trichloro—phenyl)-1H—pyrrolo[2,3-b]pyridin-4-yl]-.pipcridin—4-
yl}-methanol,
{1-[1-(26-dibromo-4-ch]oro-phenyi)—2,3,6-trimcthyl—1H—pyrrolo[Z,3-b]pyridin-4-yl]-
piperidin-4-yl}-methanol,

Lo {1-[1-(2,6-dibromo-4-chloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-bpyridin-4-yI]-

piperidin-4-y1}-methanol,

{1- [1-(4-methoxy~2,6-dimelhyl—phcny])—2,3,6-trimcthy1—1H-pyrrolo[2,3—b]pyridin-4—yl]-
piperidin-4-y1}-methanol,
{1-[1-(4—mcthoxy-2,6-dimelhyl-pheny])—3,6-dimethyl-1H-pyrro]o[2,3-b]pyridin-4-yl]-
piperidin-4-y1}-methanol, '
{1-[1-(2—br0mo-4-isopropy]-phenyl)-3,6~dimcthyl—lH-pyrrolo [2,3-b]pyridin-4-yl}-
piperidin-4-yl}-methanol,
{1-[1-(4-isopropy]—2—methylsulfanyl-phcnyl)-3,6-dimclhyl-1H-pyrro]o[2,3-b]pyridin-4-

y1]-piperidin-4-yl}-methanol,



, 6-ganet hyl -1-(2,4,6-tribrono-phenyl)-1H pyrrolo
-b]'¥ridin-4-yl]-piperidine-4- carbonitrile,
- (4- brono- 2, 6-di chl or o- phenyl } 2, 3,

|nethyI-IFprrroIo[2 3-b] pyridin-4-yl]- piperidine-4-carbonitrile,
- (4-brono- 2, 6-di chl or o- phenyl) - 3, 6-di met hyl -1 H pyrrol o 2, 3- b] pyri di n- 4-
pi peri di ne-4-carbonitrile, 232

g] gyéliélrn&tﬂd{brclymmzpbgmﬁhégeg&%g rlggaﬁ?l?o[%lj— bﬁ]g cﬁngl yl]-piperidin-4-
,6-dinethyl-1-(2,4,6-trichloro-phenyl)-1H pyrrol o[ 2, 3-b] pyridin-4-yl]-p
nesdrmegbaobni tri | e,

I di
I ]EZ gilglklsl{?g'ir’}gél%nf &‘éﬁ ﬂF‘FﬁﬁYY@hCny’l)-B g cflmem%ﬁ 'iﬁ-p},#&Bﬁj %hﬂ[n%m?‘q bl pyridin
2

6-di bra hl or,0- phenyl ) - 3, 6-di et hyl - 1H pyrrol o[ 2, 3- b] pyri di n- 4-
pi petl H!Pﬁ’éaﬁ-‘hé(ﬁ'b@mw&:] 1- [ 1- ( 4- met hoxy- 2,

AT &fﬁ&?ﬁ%@ﬁ@f;?@% Feér*&%ﬁla:,lh*hﬂyf1iﬂbﬁlr310?z ?Wﬁid#ﬁﬂ:ﬁl-yip]eﬁdin-

eridi

| -(4 di met hyl - phenyl ) - 3, 6-di net hyl -

yrrolonzrﬁﬁ qid|n4yl] plperldlne4carbon|trlle

| - (2- b0 r gPﬁybabh aial £ yl]-piperidin-4-

3- b] py@] i?)G éﬂ‘l‘&ﬁ? P?pegﬁg%a Rﬁetﬁr]ﬂ%m tri G[i 3‘=b}?,¥f1 yil-pip

-(4-is ’gﬁ)& 1 et hyl sul fanyl - phenyl) - 3, 6- d| rret hyl -1 Hpyrrolo

,3-b]p -4- yI] pi peridi ne-4-carbonitrile, 1-[I

, 4- di by oymq Rﬁ'%fﬂﬁyr)orrﬁ) 5—1@5 hexhﬂ'} DB[6-®ingethyl-1H-pyrrolo[2,3-b]pyridin-4-

3-b] pyritdi-n-4-yl |- pi peri |ne- - carbonitrile, (r) . 236

- [1 - (2- byipeRrefidin-4-yijanaialf hyl - phenyl ) - 3, 6- di met hy] -1 H pyrrol o 2, 3-b] pyri d
I n-4-yl]- g i peridi ne-4-carbonitrile, 1-[2, 3,

6-trinmet I‘Q/-Iéil[i((lﬁléldlﬁ-omde#mupr@yé-rp!lér)ﬂ] -Bi6esimethyb1H-pymola[2,3-inyriding#q - pi peri d
i ne- 4-carbonitrile

yl]—p:per1dm—4—y]}-ethanol,
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2—{1-[2,3,6-trimethy1-1-(2,4,6-tribromo-phenyl)—IH—pyrro]o[2,3-b]pyridin—4-yl]-
piperidin-4-yl}-ethanol, |
2-{1-[3,6—djmcthy1-1-(2,4,6-tribr0mo-pheny])-1H-pyrrolo[2,3-b]pyridin-4—y1]-pipcridin-
4-yl}-ethanol,

2—{1-[1-(4—bromo-2,6-dichloro-phenyl)-2,3,6~trimethyl-1H~pyrrolo [2,3-b]pyridin-4-yl]-
piperidin-4-yl}-ethanol,
2—{1-[1-(4-bromo—2,6-dichloro-phenyl)-3,6-dimethy1-1H-pyrrolo [2,3-b]pyridin-4-yl]-
piperidin-4-yl}-ethanol,

2—{1-[2,3,6-trimethy1-1-(2,4,6-trichloro-phenyl)-1H-pyrro]o [2,3-b]pyridin-4-yl]-
piperidin-4-yl}-ethanol,
2-{1-[3,6-dimethyl-1-(2,4,6—lrichloro-phenyl)—1H-pyrro]o[2,3-b]pyridin—4—yl]-pipcridin-
4-yl}-ethanol,

2-{ 1-[1—(2,6-dibromo-4-chloro-phcny])-2,3,6—lrimcthyi-1H-pyrrolo[2,3—b]pyridin—4—yl]-
piperidin-4-yl}-ethanol,
2—{1-[1-(2,6-dibr0mo-4-chloro-ph_eny])—3,6—dimelhyl-1H-pyrrolo[2,3-b]pyridin-4—y]]-

piperidin-4-yl}-ethanol,



(19‘3, 6-ganet hyl -1-(2, 4, 5-tnbrono-phenyl )-1H pyrrolo[ 2, 3-b] pyridin-4-yl]-pip
I n - carbonitrile, {

1-[1-(4-chl oro-2, 6-di met hyl - phenyl )-2,3,6-trinmethyl-IH pyrrolo
[2,3-b]pyridin-4-yl]- piperidin-4-yl}-acetonitrile, O

{1-[1- (2, 6-di brono-4-isopropyl - phenyl )-2,3,6-trinmethyl-IH pyrrol o[ 2, 3-b] pyr
I di n-4- yl]-piperidin-4-yl}-acetoni2Bdile, {

1-[1-(2, 6-di brono-4-isopropyl -phenyl ) -3, 6-di met hyl -1 H-pyrral 0[2,_3,-% pyridin
-4-yl] - [R-pBi1@-methopy} 2, 6ckimethyl-phény])-2,3,6-ring eyt 1H-preralp[ 2,5-fpyrdin-4-

6- t nbr ono- phenyl ) -1 H pyrrol o[ 2, 3-b] pyri di n-4-yl ] -pi peridin-

4-y| } - aceyippiperidined-y[}-athi®l, 6-di m et hyl -1-(2,4, 6-tribrono-phenyl)-1

H- I 2,3-b i di n-4-yl]-pi idin-4- yl}- tonitrile, ...

Y akiiimikvart shpbabys bbb A5 abl bkt e
n-4-yl]- piperidin-4-yl}-acetonitrile,

{1-[1 - (4-pipwidingd-d} ¢thaabbr o- phenyl ) - 3, 6- di net hyl - | H pyrrol o[ 2, 3- b] pyri di n- 4
-yl]- pi i din-4-yl}- tonitril - 1 3oy O- 11 ] | - |- ,

5111 chi Gl fhapromd-Arisqropehehens 3 etimg R Py o2 A pyrigipi £yt

4-yl}- tonitril '

{1}/[ %} g?g?iggéqi%fﬁ}(eﬁ}aﬁ?b-t ri chl oro-phenyl ) -1 Hpyrrol o[ 2, 3-b] pyri di n-4-yl]-

[ idin-4- vl}- tonitri 1+ - -dj. - 2,3,
B {1 met rati-[1 - spprasmbeameplsplipr ety apie P - Shp MUl |
1-11-(2,6-di b -4-chl - ph )-3, 6-di nethyl -1 H lo[ 2,3-b i din-4
11T b e Dre A e eBo b Ty { e, ogy o rreels SRl

_ [ 4- - 2.6-di - BROAE S T i { Iy s A
D)5 b] pyr ity oRlsBcAyly £ hy R rlold LB ri P ricin-4
| -[1-(4-1 it& op 6-di methyl - phenyl) -3, 6-di met hy] - | H pyrrol o[ 2, 3-b] pyri di n-
4-yl] p{%rl In-4-yl}-acetonitrile,

2—{1-[2,3,6-trimelhyl—1-(2,4,5-tribromo-phenyl)-1H-pyrro]o[2,3-b]pyridin-4—yl]—

l/-\UI

piperidin-4-yl}-ethanol,

2-{1-[3,6-dimethy1—1-(2,4,5-tn'br0mo-pheny])—IH-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

4-yl}-ethanol,

2-{1-[5-bromo-1-(4-chloro-2,6-dimcthyl-phenyl)-3,6-dimcthyl- 1H-pyrrolo]2,3-

b]pyridin-4-yl}-piperidin-4-yl}-ethanol,

3-{1-[1-(2,6—dibromo-4-isopropy1-phcny])-2,3,6-lrimethy]-1H-pyrrolo[2,3—b]pyridin-4—
i yl]-piperidin-4-yl}-propan-1-ol,

C. 3-{1 -[1-(2,6-dibromo-4-isopropyl-phenyl)-3,6-dimethyl—1H-pyrrolo[2,3—b]pyridin-4—
yl]-piperidin-4-yl}-propan-1-ol,
3-{1-[2,3,6-trimcthyl-1-(2,4,6-tribromo-phenyl)-lH-pyrrolo [2,3-blpyridin-4-yl}-
piperidin-4-yl}-propan-1-ol,
3-{1-[3,6—dimethyl—1-(2,4,6-tribromo-phenyl)-1H-pyrro]o[2,3-b]pyridin-4-yl]-pipcridin-
4-yl}-propan-1-0l,
3-{1-[1-(4-bromo-2,6-dichloro-phenyl)-2,3,6-1rimclhy]-1H-pyrro]o[Z,3-b]pyridin—4-y]]-
piperidin-4-yl}-propan-1-ol,
3-{1»[1-(4-bromo~2,‘6-dich]oro-phenyl)-3,6—dimcthy1-1H-pyrro]o[2,3-b]pyridin-4-y]]-

piperidin-4-yl}-propan-1-ol,



pl-(’)rom)- 4-i sopropyl - phenyl ) -3, 6-di net hyl -1 H pyrrol o[ 2, 3-b] pyridin-4-y
|1- piperidin-4-yl}-acetonitrile, {

1-[1-(4-isopropyl -2-net hyl sul fanyl - phenyl )-3, 6-di nmethyl -I H pynol o
[2,3-b]pyridin-4- yl]-piperidin-4-yl}-acetonitrile, { '

1-[1-(2, 4-di brono- phenyl) - 3,.6-di ma{}li/l -i Hpyrrol o[ 2, 3-b] pyridi n-4-yl ] -pi per
idin-4- yl}-acetonitrile, { _ blovridin-4-y1l-

1- [ 1- ( 2- Br{inf3, H6trimethybroRet Srizichiprarheny - 1L-gymele i 3-PIRvridin-Aolb 2 5 by pyri d
in-4- yl]-piperidin-4-yl}-acetonitrile, {

1- [ 3, 6- dipipstidin-4-y1¥-propan=1-¢} pr ono- phenyl ) -1 H pyrr ol o[ 2, 3- b] pyri di n-4-yl ] - pi
eridin-4- yl}-acetonitrjle, carbonjc aci I S

L A Br o3 & demethnb e - ErrERiprS: Phéns T emsmlol3, 3 Blpyridin:A-y1l-piperidin

d] pyri m din-4-yl]-piperidin-4-ylnethyl ester ethyl ester,

pyri di ne4XL-preRaegl-Pe aci d .
1-[7-(4-hronp- -di net hyl --phenvl ) & =L 413l R sdin-4-v]l-

pyrrol of Q:@—qﬁ]‘éyg'ﬁﬁirﬁmﬁi%gvg Q'@i/"ﬁ'&pi'?zd?’rﬁﬂbmﬁ%tlﬁgﬁglf 2r’3 bgp’fldm ]

met hoxy-acgetj.c gcig _

1- [ 7- ( 4- BIRSHIA] Pffﬁ’faﬂilll'glphenyl ) -2, 5-di net hyl - 7H pyrrol of 2, 3-

dl pyri m di p- 4- -Riperidin-4- hwk_ _ Ackpiydiacd-¢l]-
P S B SR PG MG i@ THRI 23T a4

b] pyri di ns 45@%2‘%18'?%%& yl met hyl ester, carbonic acid benzyl ester

1-[ 7- (4- 5B -phenyl ) -2, 5-di net hyl - 7H

071 13- Bl Gt g3 oS s

1 T s ainapshavta L et > 0 an o ot ontc el

Py T ol Ol 2B fi-phietictysD,6-dithithph plemiy ) 6 iy sk Hpyeoie?, SAdpyridined Y1l

phosphoric acid nono-{1-[7-(4-brono-2, 6-di net hyl - phenyl) -2, 5-di net hyl - 7H

pyr r ol o[ pigeridfupy+ylpipdopandt-gl ] - pi peri di n-4-yl methyl} ester, individual

e e b5 B e B 0T 2 e
4-yl}-piperidin-4-yl}-propan-1-ol,
3-{1-[2,3,6-trimethyl—1-(2,4,5-tribromo-phcnyl)-lH-pyrro]o[2,3-b]pyridin-4—yl]-
piperidin-4-yl}-propan-1-ol,
3-{1-[3,6—dimethyl—1-(2,4,S-tribromo-phenyl)—lH-pyrro]o[2,3-b]pyridin-4—yl]-piperidin—

. 4-yl}-propan-1-o},

¢ . 1-{1-[1-(4-br0m0-2,6-dimcthy]-phenyl)-2,3,6-trimethyl-1H-pyrro]o[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-ethane-1,2-diol,
1--{1~[1-(4-bromo-2,6—dimethy]-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3—b]pyridin—4—y1]-
piperidin-4-yl}-ethane-1,2-diol,
1-{1-[1-(4-bromo-2,6-dimethy!-phenyl)-2,3,6-trimcthyl-lH-pyrro]o[2,3-b]pyridin-4—y]]—
piperidin-4-y1}-propane-1,3-diol,
1-{1-[1-(4-bromo-2,6—dimethyl-phenyl)-3,6-dimcthy1-ll-l—pyrro]o[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-propane-1,3-diol,
1-[1—(2,6—dibromo-4-isopropyl-phenyl)-2,3,6-trimclhyl—1H-pyrro]o[2,3~b]pyridin-4-y1]—

piperidine-4-carbonilrile,



An tagoni st for CRF receptors, conprising a pyrrolopyrimdine or
ﬂrol ridine derivative substituted with a cyclic amno group, a
pharmaceutically acceptable salt thereof or its hydrate according to any
one of clainms 1 to 41, as an active ingredient. 43. Use of a
pyrrol opyrimdine or pyrrol opyridine derivative substituted with a «cyclic
am no group, a pharmaceutically acZ2ptable salt thereof or its hydrate

according to any one of claiml to 41, for the manufacture .of an

ant agoni at-[1i(<2;6-mﬁomedeigomppyl-Pl@@NBtﬁﬁrél@?‘BVHﬂd?WRﬁlﬂgéﬁ@fﬁﬁﬂg’BfﬁV Bimia (n
according to' claiml wherein the conpound is ti (~-(4-brono 2, 0-dinethyl
phenyl ) - Diperidivednghrbppityiles r obC~. PYhmb~~ YIJ Pi n-4-yll-nethanol, or a

pharmaceutical ly acceptable salt or hydrate tlgﬁgg fa 45, A GO of
nxmul a (ﬂ)[zaaséﬂmbﬂgltldm,@rmh@mﬂr@%ﬂg'1?’%8“6 3‘#&1’3{%‘*’“& i BipeHfthe

114" 4- br ono- 2. 6- di r net hyi - phenyq- 2, 5- di met hyl - 7H-vyrrob(2. 8-dl Pyr-i di nAA- pi
p"l  n- adyearberdtrienol nonohydr oddodde. 46.. A conpound of fornula (q

177 b s SRR s g+
i dut-4-yil-P$e", ’ n-4-yl 1 -met harrot. 47.. A conpound of formula () according
to cl ai meArbRRBFL, n t he conpound is ‘

oy wan i-U e g agiey PP G iy TR oGl SRR, 1

sail or hydrate therneof. ..48. A conpound of fornmula (1) according to claiml
wherei n t rat'ﬁﬁ:') Tfﬁfpopgnlez(147-(44brom)-2, 6 ftnethy$. phenyg-2;

R0 A e S ey

whohydr ound of " fornmula Waccording to claim1

wher ei n {ﬁlgs E@Q%Mnﬁﬁ?efu -[ 7- (4-brono- 2, 64dunefl ryl - phenyn-2,5, 6-trinetf
*7H PYn Z{@I MTin-F-yQP ridin-4-ytJ-ethanol. Second nedical use

cl ai ns 501"51’& 8-tAfnethyML (24, miictidroctihieaylp1 Hopyroblof; 3 bipynislintéryil lypipexidine-
substituted with a cyclic amno group, a pharmaceutically acceptable salt
or a hydrptgbédigileof, according to any one of
1-[3,6-dimethyl-1-(2,4,6—1rich10r0—pheny])-1H-pyrrolo[2,3—b]pyridin-4-y1]-pipcridine—4-
carbonitrile, |
1-[1-(2,6-dibrorno—4-chloro-phenyl)—2,3,6-trimcthyl-1H-pyrrolo[Z,3-b]pyridin-4-yl]-
piperidine-4-carbonitrile,
1-[1-(2,6-dibr0mo-4-chloro-phcny])-3,6—dimethyl-1H—pyrrolo[2,3—b]pyridin—4—yl]-
piperidine-4-carbonitrile,
1-[1—(4—methoxy-2,G-dimethy!-pheny])—2,3,6-trimethyl-lH-pyrro]o[2,3-b]pyridin-4-yl]—
piperidine-4-carbonitrile,
1—[1-(4-methoxy-2,6-dimelhy]-pheny])—3,6-dimcthyl-1H-pyrrolo[2,3-b]pyridin-4-y]]-
piperidine-4-carbonitrile,
1-[1-(2—brom0—4-isopropyl-phenyl)-3,6-dimethyl-lH-pyrro]o[2,3—b]pyridin-4-y]]-
piperidine-4-carbonitrile,
1-[1-(4-isopropy]-2—methylsulfany]-phenyl)-3,6—dimethy1—1H-pyrrolo[2,3-b]pyridin-4-
yl]-piperidine-4-carbonitrile,
1-[1-(2,4—dibromo-phenyl)-3,6-dimethyl—1H-pyrrolo[2,3-b]pyridin-4-yI]-pipcridine-4- ,

carbonitrile,



ni s to 41, for the manufacture of a nedicanent for the treatnent of
res n, .anxiety. Alzheiner's disease. Parkinson's disease.

Hunti ngton's chorea, eating disorder, hypertension, gastric di seases, drug
dependency, epilepsy, cerebral infarction, cerebral ischem a. cerebral
oedema. cephalic external wound, inflammation, immunity-related diseases.
dopeoia, irritable bowel syndrone,23eep dicordorc, oplloM donnatltides and

schi zophrenia. 51. Use of a pyrrolopyrim.diin L Q) riging
derivati \1e[1e(akiupmou4mﬂwr@meﬁ-yl:ybtmﬁ)%ﬁvrawe“’gﬁé%P*p'gﬂﬁﬁaf'ﬁﬁ’é’é@E“P%Jr‘l y
acceptable salt or a hydrate thereof, according to any one of clainms 1 to
41, for pmrw-&@’t‘?@ﬂéﬂﬁ a nedi canent for the treatnent of depression,

anxiety or Irritable bowel syndrone. e _of ) | & dis or
oot 1 ol ooyl e tePbT A, SO PO e P o DI R YA Betide

phar maeeut kal y acceptable salt or a hydrate thereof, according to any one
of «clai ﬁsca{bqutfll%, for the manufacture of a nedicament for the treatnent

of depressjon. 53 f rro i di 3. - ShORVAYigidee-pvat i ve
subst | el SiprByIcl - SRS Bp B Yo PR By i 2
or a hydrgé’% { hereof, according to any one of Balns t to 41, for the
manuf act GREOBRIES: nedi cament for the treatnent of anxiety. 54. Use of a

o oA R SRh 5 S AR S (A B B vl
For the SREGIMNTABRAbRLTE Lol oynarome, e O @ medieamen
{1-[1-(2,6—dibromo-4—isopropyl—phcnyl)-2,3,6-trimethyl-1H—pyrrolo[2,3-b]pyridin-4-
yl]-piperidin-4-yl}-acetonitrile,
{1-[1-(2,6—dibromo-4-isopropyl-phenyl)—3,6—dimethyl-1H-pyrrolo[2,3—b]pyridin-4-yl]-
piperidin-4-yl}-acetonitrile,
{1—[2,3,6—trimethy!-1-(2,4,6-tribromo-phcnyl)-lH-pyrro]o[2,3—b]pyridin-4-y]]-pipcridin-
4-yl}-acetonitrile,
{1-[3,6-dimcthyl-1-(2,4,6-tribromo-phcny])-1 H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-
yl}-acetonitrile, '
{1-[1—(4-brom0-2,6-dichloro-phenyl)—Z,B,6-trimethy]-1H—pyrrolo[2,3-b]pyridin—4-yl]-
piperidin-4-yl}-acetonitrile,
{1—[1-(4-brorno-2,6-dich]oro-phenyl)-3,6—dimethyl—1H-pyrrolo[2,3-b]pyridin-4-yl]—
piperidin-4-y1}-acetonitrile,
{1—[2,3,6-trimethyl-1—(2,4, 6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-
4-yl}-acetonitrile,
{1-[3,6—dimethy!-1-(2,4,6-trich]oro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-y1]-piperidin-4—
y1}-acetonitrile,
{1-[1-(2,6-dibromo-4-ch]oro-phenyl)—2,3,6—trimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidin-4-yl}-acetonitrile,
{1-[1-(2,6-dibromo-4-ch10ro-phcnyl)-3,6-dimcthyl-lH-pyrrolo[2,3—b]pyridin—4-yl]—

piperidin-4-yl}-acetonitrile,
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{1-[1-(4-methoxy-2,6—dimethy]-phenyl)-z,3,6-trimcthyl—1H-pyrrolo[2,3-b]pyridin-4-yl]- :
piperidin-4-yl}-acetonitrile,
{1-[1-(4-methox.y-2,6—dimethy]—phcnyl)-3,6~dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin—4-yl}-aceton-itri]e, |
{1-[1—(2—bromo-4-isopropyl-phenyl)—3,6—dimethy1—1H—pyrrolo[2,3-b]pyridin-4-yl]?
piperidin-4-yl}-acetonitrile, 7
{1-[1-(4~isopropyl—2-methylsulfanyl-pht_:ny])-?,,6-dimethyl—1H-pyrrolo[2,3-b]pyridin~4-
yl]-piperidin-4-y1}-acetonitrile,
{1-[1-(2,4—dibromo-phcnyl)-3,6-dimcthyl—1H-pyrrolo[2,3-b]pyridjn-4-yl]-pipcridin-4-
y1}-acetonitrile,
{1-[1-(2-bromo-4-triﬂu0romethyl-phcnyl)-B,6-dimcthyl-1H-pyrrolo[2,3-b]pyridin-4-
yl]-piperidin-4-yl}-acetonitrile,
{1-[3,6-dimethyl-1-(2,4,5—tribromo-phenyl)-ll—l-pyrrolo[2,3-b]pyridin-4—yl]-piperidin-4-
yl}-acetonitrile, |
carbonic acid 1-[7-(4-bromo-2,6-dimethy1-phenyl)-2,5-dimethy1—7H-pyrro]o [2,3-
d]pyrimidin-4-yl}-piperidin-4-ylmethyl ester cthyl ester,
pyridine-2-carboxylic acid 1-[7—(4-bromo-2,6—dimethyl-pheny])—z,5-dimcthy]-7H-
pyrrolo[2,3-d]pyrimidin-4-y]]-piperidin-4—y1methyl ester,
methoxy-acetic acid 1-[7—(4—bromo-2,6—dirnethyl—phenyl)-Z,S—dimethyl-’TH-pyrrolo[Z,B-
d]pyrimidin—4-yl]-pipcridin—4—ylmethy] ester,
methoxy-acetic acid 1—[1-(4-bromo-2,6—dimethy]-phenyl)-3,6—dimcthyl-1H—pyrro]o[2,3—
b]pyridin-4-yl]-piperidin-4-ylmethyl ester,
carbonic acid benzyl ester 1-[7-(4—bromo-2,6-dimet_hyl-phenjrl)-Z,S-dimcthy]-'IH-
pyrro]o[2,3-d]pyrimidin—4-y1]-pipcridin-4-ylmcthy1 ester,
decanoic acid 1-[7—(4-bromo-2,6—dimcthy1—phenyl)-Z,S-dimethyi-?H-pyrrolo[2,3—

dJpyrimidin-4-yl]-piperidin-4-ylmethyl ester,

- 3-diethylamino-propionic acid 1—[7-(4—brom0-2,6-dirnelhyl—phcnyl)-Z,S-dimethyl-?H-

pyrro]o[2,3-d]pyrimidin—4-y]]-pipcridin-4—ylmclhy] ester



238
and phosphoric acid mono-{l-[7-(4-bmmo-2,6-dirnethyl—phcnyi)-2,5-dimethyl—7H—
pyrrolo[2,3-d]pyrimidin-4-yl]—pipcridin-4-ylmcthy]} ester,
individual isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

pharmaceutically acceptable salts and hydrates thereof.

42, An antagonist for CRF receptors, comprising a pyrrolopyrimidine or
pyrrolopyridine derivative substituted with a cyclic amino group, a pharmaceutically

acceptable salt thereof or its hydrate according 1o any one of claims 1 to 41, as an active

ingredient.

43. Use of a pyrrolopyrimidine or pyrrolopyridine derivative substituted with a
cyclic amino group, a pharmaceutically acceptable salt thereof or its hydrate according

to any one of claim 1 to 41, for the manufacture of an antagonist for CRF receptors.

compoundclam
44 Acompotmdaffomua(l)awordingtodamivmerehmewmpoundts

{1-{7-(+-bromo-2, o-dimethyl-phenyl)-2,5-dimetyl-7H-pytrolole,3-d)pyrimiatn-4-yil-piperidi
n-4-yi}-methanol, or a pharmaceutically acceptable salt or hydrate thereof.

45. A compound of formula () according to claim 1 wherein the compound is
{147{4-hrmno-2,6-dhneﬂ1yl-pheny0-2.5-¢ineﬂwk7ﬂ-pynohtz.s-d}pyﬁmidhm-pipeﬁdi
n-4-yl-methanol monohydrochioride.

46. A compound of fomula () according to claim 1 wherein the compoind is
{1-{7-{a-bromo-2,6-dimethyl-phenyl)-2,5-dimetiyl-7H-pyrrolof2 3-djpyrimidin-4-yi|-piperidi
n-4-yl}-methanol.

47.. A compound of formula () accord'mg.to claim 1 wherein the compound is
2-{1{7-(4-bromo-2,6-dimethyl-pheny) 2,5 6-trimethyl-7H-pyrrolo[2,3-dJpysimidin-4-yi|-pipe
Memwammmwawepmbhsaumhydmmﬂmmof.

48. Acompoundoffotmula(l)acoordirngtodawn1vmerehtlwmpoundis
2-{1-{7-(4-bromo-2,6-dimethyl-phenyl)-2,5 s-tmnethyl-m-pyrrolo[m-dlpyﬁnidmm.pm
ridin-4-yi}-ethanol monoliydrochloride.
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49. A compound of formufa ()} according to claim t wherein the compound is

21-[7-(4-bromo-2,6-dimethyl-pheny})-2,5,6-trimethyl-7H-pynrolof2, 3-djpytimidin-4-y{-pipe
ridin-4-yf}-ethanol.

Second medical use clalms

50.

51.

52.

Use of a pyrrolopyrimidine or pywolopyridine derivative substiluted with a cyclic amino
group, a pharmacetttically acceptable sall or a hydrate thereof, accotding to any one of
claims 1 to 41, for the manufacture of a medicament for the treatment of depression,
arudety, Alzheimer's disease., Parkinson's disease, Huntington's chorea, eating disordor,
hypertension, gastric diseases, drug dependency, cpilepsy, cerebral infarction, cerebral
ischemia. cerebral oedema, cephalic extemnal wound, inflammation, immunity-yelated-
discasces, alopeoia, iritabls bowel syndrome, clecp dicordors, opilepey, dormatitides and
schizophrenia.

Use of a pymolopyrimidine or pyrrolopyridine dertivative eubstituted with a cyclic amino ‘
group, a ically acceptable salt or a hydrate thereof, according to any one of
claims 1 to 41, for the manufacture of a medicament for the treatment of depression,
anxiety or lirftabie bowej syndrome.

Use of a pyrrolopyriniidine of pyrrolopyridine derivative substituled with a cyclic amino
group, a pharmaceutically acceptabie salt of a hydrate thereof, acoording to any one of
claims 1 10 41, for the manufacture of a medicament for the treatment of depression. '

Use of & pym)lopynmndme or pyrrolopytidine derivative substituted with a cyclic amino
group, a pharmaceuucal!y acceptable salt or a hydrate thereof, according to any one of
claims 1 to 41, for the manufaciure of a medicament for the treatment of anxicty.

Use of a pynolopyrimidine or pyrrolopyridine defivative substituted with a cyclic amino
group, a pharmaceutically acceptable salt or a hydrate thereof, according to any one of
claims 1 to 41, for the manufaciure of amdimmtformeuealmenlof irritable bowel

syndrome



