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' DETAILED DESCRIPTION OF THE INVENTION
The pyrimido[4,5-blindoles (IV) and the pha‘rmaceutically acceptable salts
. thereof (V) of the present invention are produced by methods known to those skllled
in the art from known starting compounds The invention is the pyrimido(4,5-
35 blindoles (IV) and the pharmaceutlcally acceptable salts thereof (V), not the
: chemlstry used to produce them.
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d err] - d er iepclopingthakGi-Ciidesignptden jn Effépﬂ}eﬁaﬂ Myfaspa tt]lmqeéﬁbflya{pﬂw
define WE icegﬁéfd&stlﬁ%iﬁéﬁ‘bf‘&efd efiitfod Betgﬁ%ﬁﬂ&ﬁ B% the t_WO

definitions since the former deflnltlon | ows either the

al koxy or alopjiengitonvention €neCylalkexyeachanyl has the spmemeanizgrpsLpfry alliye t he
| atter dgfinbinag Bé&h&éggé "d"@éa“qfefew %ﬁﬁr 137tAk RarkoR a%o%%onfe%% %?gl@maﬁy

Al'l tenperatures are In ers to

Chi i1 ayer @weroSimlaginghile both Cy-Cg slkomsRiish pod {Cy S elkraiGy okl dstae

DVF v ef ers ta?kéjﬂygﬂybm% @ﬁ@aﬁﬁng from 2 to 6 carbon atoms; the two definitions differ
since the former definition allows either the alkoxy or a.lkyl portion alone to contain
4 or § carbon atoms while the lattei_' deﬁniﬁon limits either of tltese groups to 3

25 carbon atoms.

- IL.DEFINITIONS
Al temperatures are in tlegreén Centigrade. -
TLC refers to thin-layer diromatography.
THF refers to tetrahydfoﬁrran.
30 DMF refers to dimethylformamide. = -
~ DMSO refers to dlmethylsulfoxlde
- Saline refers to an aqueous saturated sodmm chloride mixture.
IR refers to infrared spectroscopy : .
: NMR refers to nuclear (proton) magnetic resonance spectroscopy, chemical
35 shifts are reported in ppm (3) downfield from tetramethylsilane.
TMS refers to tetramethylsilane.



- DVBO r ef er gy, 9y gigﬁthylsulf_oxide. o - Saline refers f.@r,gggﬁgyapus
sat ur at ed SOdI um chl ori de m xture. o IR refers to infrared

spectroscopy. MR re s to nuclear (proton) magnetic resonance
spectroscopy, ché’rﬁeéﬁstSEP@ﬁYlf(pskaie reported in-ppm([err]) downfield- from

gg} Lgr?fgtshw Si | anggs refers to mass sp%zﬁ&fr?@ipﬁeﬁséd%mﬁhﬁﬁéﬂge unit. [M+

PCT/ USO7/ 2483 refers to the positiverie of & pareptmiuna dygrogeayatemy [lorefqry to electron
ME refers t > GRS WTBAGNCRIBAGARGH. PAHTRed'to TAMAAibaBinha. [ ¢

H+ refers to e positive Ion of parent plus-a gen atom EI refers
to él ectidon BRMS trefecy tqb@bwssqlmmmeapemw|on FAB refers to

fast at om bonbar gvs refers to high resolution mass
spectronetry. ﬂ}@fé}trefé'sé?ﬁleth¥1 %rs to diethyl éether.

Phar naceut i cal I yPhennpteaJhﬂcelly eé¢ceptablereférste tbosega'opemesandlomrsubaﬂaacmnces

boi nt of | et renabls e b nibat PR o RN RROR B i oloni BRPBE LT

phyEI Ical / chefgwe and ﬂ@thqomanufaofunngqvhamwewhuag chemmﬁom arphykioaliohlenii¢abn,
t t atient, t
Phar mcclh  Ba iR FREAT 68 CaRpesinh B aaAan Py patingt AerPbon Fodci s

hydrochlorlgmabym[mht mc, sulfuric, phosphoric, nitric, citric,

- et hanesul foni.c err ry [S) 1S 0. hru 4
HOOG- (CH[ err]) nf gﬁ%{“éﬁﬁ%%@k iiéé%'eﬁ i\é\g%%%frﬁéﬁe

[err] COOH.  hydrochloric, hyd&lbsfbnﬁel sifikicDphésphane, mﬁ@a m&iaemreﬁiaﬂasumms GH{,e nts

used are vol une/ vol une oI ubility of a |

Sl b B R COTE wheremyds Dy 4 HQ0E @gmnd-c?gf) Rors A 44

- vei ght / vl UgBo¢eMIO0C-CH=CH-COOH, " EXAWPLES
Wthout further elaboration it is beli eved that one skilled in the art can,

usi ng the p#de@@Hng description, practice the present invention to its

fullest extent. when ddiertPair3ird Uséte ithb rooLoraiiNeRts GaCH e R8I d18me

prepare the vari ous conpounds 25 and/or performthe various processes of

the inventi éWvhnd are to be construed as =~ merely illustrative, and not
limitations of tReygy ﬁ-fé !&lﬂhﬂ*&f‘%&'ﬂd&ﬁd&bl@émlmed the ratfddrIRE ¥6lid tonse
skilled in the art w

Wé recogni ze appropriate variations om
t he proc%bursebemlsrwashﬂwlﬂ@aé ks and as to reaction condi tions and

gefgnl( E/g?ﬁahggul Ff)(ﬁi\//rlaE )1et hyl ] -2, 4- dE-XéMHrJF:%I i di nyl -
pyri mi do[ 4, 5- b] i fiheut( er elaboration, it is be ieved that one skl]led in the art can,
using the precedmg description, practice the present mventxon to its fullest extent.
The following detailed examples describe how to prepare the various compounds
25 and/or perform the various processes of the invention and are to be construed as
merely illustrative, and not.limita'tions of the preceding disclosure in any way
whatsoever. Those skilled in the art will pfomptly recognize épprdpziate variations
from the procedures both as to-re'actants and as to reaction cond.itibns a_nd
‘techniques.
30 EXAMPLE 1 9-(2-(Methanesulfonyloxy)ethy1]—2 4-di- l-pyrrohd.myl-QH-
| ~ pyrimido(4,5-bJindole (IT) |
- 9-[2-(Hydroxy)ethyl]-2,4-di- 1-pyrrohdmy1-9H—pynm1do[4 5-b]1ndole ad, J. Med.
Chem., 38, 4161-3 (1995) is reacted w1th methanesu.]fonyl chlonde by means known .
: to those skllled in the art to gwe the title compound. . : _
35 EXAMPLE 2 ' 1(2,4-Di-1-pyrrolidiny]-9H-pyrimidol4, 5-b]1ndol-9—yl)acety1]pyn
' : olidine monohydrochloride also known as (2,4-di-1-pyrrolidinyl-

-



9[2(Hydro ethyl]-2,4-di- lpyrrolldlnyl 9H—pyr|mdo[45b|ndole .
Yﬁ 9%/43Y 8 4161-3 (1995) is reacted with nethanesul Sﬁ' Wf{’g'hde

by means known - to those skilled inthe art to give the t|tIe conmpound.
35 EXAMPLE 2 o 9H-pynm1do[4 5-b]mdol-9-y1)acet1c acid, pyrrolidine amide,
1-[(2,4-D -1-pyrrolidinyl - pg m%ﬂo%é |ndoI 9-yl)acetyl ] pyrr

ol i di ne monohydrochl ori de 5}098 XH8 -1-pyrrolidinyl - WO .
98/ 42708 A stirred mixture of 9-[2-(methanesu1fonyloxy)ethy1]-2 4-di- l-pyrrohdmyl-QH- S

PCT/ US97/ 24300
OH pyrim dopmmdq{mddmdylwﬁl; FRAMPLEC] gnd FYP196R6%4 1AL -1858), sodium cyanide

hyd 0
ooronYer X gi% u&ron%\{{)@h%‘“ﬁ) agd ]%MSO°(3% wdm@n@awdeatgiﬁo for 18 hr. Itis

9[2(rre 4-di pyrrolidinyl
pyri ni dof 4, 5mbbrtadbt}mt(the ,stmiﬁ.vhtan@tm yeqeagﬂnﬁhylme@lthes&ﬂ OYRT

cyani de 5 &mﬁnﬁ rﬁrewa%n»(&@m mﬁDﬁ%QQ&n%&m%&e&'%hg%mdnmd

100[err] fo the starting nesy ate contain

traces of ]t:mﬂiTiwﬁhtaf(upmmmtEIyﬁaﬁﬂﬁ‘gﬁg:g ﬁlter? oﬁhetsghwﬂegsilmwﬁh Wfa%l dded
- intentiona e mxture PLIRY gt er
(appro maté’g BV BEHE: gﬁ“bdserg? e S0 55 S was ?h %%F
gOIOIrOerTI);i/I:‘O ea;fam hdl:.yl—BHepyﬂmidbw&bkﬂdole (M)am;tmllﬁ; NMRi({CBElgh H@S
d 10 oH- 5-b dol I
2%' g%l[gle\r/rG]sm%r@F&(ér% F@%ﬂrgbgg B i 4B, ﬁ?‘gﬁgﬁ’% 915I "3, 67 gnd )1 98
'[Ze 21 r!j R/B (m zI ?P\&mb\/&ﬂbf QQ%-lapyrroh&nyl-SH-A?'ﬁmdeMG “hjindole (I1I, 93.1 g) in
: i - rrolidin ol e
(2150 ni) p?/éf%é?@y%? A@P@FT}’ “g‘# dr@%? 3%& rﬁ‘%"“’%ﬂﬁ““m’he"wg
n481[1';3r/lri i tgl grgn@;i?ﬁ%mlﬁam Aftelr1300miv 103&& ﬂﬂ_%0°/§tﬁxtuﬂé)ofrbl\;rénﬂoau@glpyatolsdm;0 n
 (1987) . b 1TgMed, Chemp %?sﬁgﬁéi%?aﬁf?éﬁai Dm0 b ib'8dacd {8 15 3, 2
moxture is afyOymekidd miture is)an?&vea%eﬁa:ﬁn % 20-25Mg hlraanﬁhe mhéxermledctot-m°
-40[e_rr] andflltered The solj d e&li, t|t cgﬁ en rret Iee
chl ori de ancengfilserednJhe solids gee parditien ﬁ?@fm & evﬁ? to
give the freag Raseiolayelts &ibd Bnd concehBERANALi fémaﬁe@basemzhaﬂaeerr] NIVR -

an 1. 85 % Jqoilouid%% s = 261 S SR AP 181, 8 AL S PR S8 v,

94.5°9) &@agwg% Vod &@3%5 5.. equivalent of nethanolic hydrochloric
aci d glves e tl

e conpoun 250- 255 err.
observed) —418 24n@atmennf'coqflaameﬁ\u/%ﬂheqb@r¢ftﬁﬁém Lf(ﬁ)]mﬂl\gbé‘ﬁéf"thme

(The salt coupenRiity of NSRBRAIORIAIGCHIGHE bid g8 the HEEoBRbus O, wp k1 the 1S

(2,4-Di-1- pwsoezsﬁ& (o' Miyrcereqles 5182478 srlculaged far GiagHlaallQ = 418.2481.

pyrrolidine. ( this &3k Q0¥ M3t Ehew ABNAAE MB Mhadur e
of the | ast ragra ﬁh%?&e&&ﬁ&fgh%onddm ® rra’kl ng non-cri ?I cal variations
but star 25nglsm¢ma()2 4-di'-1-pyrrolidinyl-9H. 30

_pyrimdo[4, 5gd 39~y ) lell iﬁh% dﬁ&f—éﬁ%ﬂlﬂﬁoﬂ@-ﬂﬁn&d%ﬁﬁ@ﬁ@h&d 2)
- and usi ng suI uric aC| e conmpound IS obtalned
175-180[ err]. EXAMPLE pyrrohdme amide, sulfate (V) .

(2,4-Di-1-pyrrol Iﬂmngttggédemdﬁk&&%mﬁ%@pwtammmzm

" making non-critical variations but starting with (2,4-di- 1-pyrrohdmy1-9H-
30 pyrimido[4,5-blindol-9-yl)acetic acid, pyrrolidine amide (IV, EXAMPLE 2) and using
sulfuric acid, the title compound is obtained, mp = 175-180°.
EXAMPLE 4 (2,4-Di-1-pyrrolidinyl-9H-pyrimido(4, 5-b]mdol-9-y1)acet1c acxd
| pyrrolidine amide, methanesulfonate salt (V) ' _
- Following the general procedure of the last paragraph of EXAMPLE 2 and -
35 makmg pon-critical vé'i‘fahons but starting with, (2,4-di- 1-pyrrohdmy1—9H—
pyrimido(4, 5—b]1ndol-9-y1)acet1c acid, pyrrohdme amde av, EXAMPLE 2) and using



pyrrol. i di nevﬂg% t hanesul fonat e salt (V) Fol | o

general proced é?@ %4Tet he | ast par agraph of EXAMPLE 2 and 35 ?&(ﬂ%&wﬁ“
non-critil variations but start i ng with (2,4-di-1-pyrrolidinyl- .
pyri m do( 4, mdthamsdalfesic\acidathe title aompound isr abitaitied cmpns: d89-200P. EXAI\/PLE 2)

d usi ' 98/ 4 . ‘2o - . . .
PCTI US07/ 24 TBAMPLE & o G prmalidiny Eh@veimit ol Sohinstoh - 0eoel e,
np 199-200[err]. EXAVpktrohidine amide, maleate salt (V)

(2,4-D -1- | | - 5-b 9- tl

E)yr r OLII di ngygrr‘nodéi olig g%péﬁﬁ Pg%ceaure o t%ﬂj:;ﬂ%g%’ﬂﬁ m&@«% gﬁ‘dl
rocedur g o aﬁ.'rmﬁagla@ymib Embﬂh oBgidy9FLr i ti ca

- \earlatlo?s but s artlng W th nﬁu pyFE,rolldln lﬁi

~pyri m do[ 4, PYHEHARI4S: @1540}3%18@%% pySAtidie am#fe WME’E‘%

and using galeﬁ'aalcﬂ vah@aud. coﬂ%@uﬁdiﬂ&btﬂh@&%ﬁd- 1§0-g5i%i ned, .mp =

150-151
(2,4-Di EF” XAMPUES) | - 9H- ;S%sﬁl?hldm[molghulr%mgiﬂﬁ&c&ndpl-admcetm acid,

pyrrol i di ne am de, phospha ( wi ng the general :

procedure of the |ast par ag’ apghjnfe aé&%,&lgsghatefaﬁm maki ng non-critical .

vari atiolls but siFelowing thietgeneral protiedurenfithe lastinayagraph of EXAMPLE 2 and
pyrim do[ 4, MPLE 2)

v sty Tkl Ut cRiith) Afslans RS darifl St (0 0% A Rualn RO

200- 201[ err Ipyrimido[4[BX¥alok9)acetic acid, pyrrohdme amide (IV, EXAMPLE 2) and using

. (2,4-Di -1~ p% Olﬂog{cn%kd %E'é%e cwgﬂ’t%{)}??ﬁ?%ﬂ%d | - 96;/%%&%@&6 c acid, t- 15

butyl ester 6 Min hexane) S
. added to a MBM 2, 4- d2,4—])1—1-pyrroltﬁinyleﬂH-qun;mdﬁ&wtﬂdﬂé@ﬂ)ﬁp&idﬁmmdoI e

(1, LE 2; ZOg) in T‘-:J{(lfééeﬁ(?b) -15. After 1 hr, t-butyl
: brom)ace te (1.27 g) in qu i's added, and the _ mxture s
stirred for 2 hr naBullithhimn4.26 xﬂ]:;ellimhezanb) &a&dde‘dlﬁoneﬂnﬁerdveez;4aﬁueous '

arieaand” RN R ARRER Y AR08 T U RMERIE 2 A SRR G HE o 2,

gel ; hexanelps® hxﬁ;&nshr t—but@hbﬁiﬂdi@étaw&lm arm((i@haf)/@)adaed/%dtme title.

conmpound, =131 T 92, 3.92,
3. g‘{ 1. 96np ty:e&gsgn[aér!} )at202?.§1 %q%d ]) amw genaqueous :
ﬁ 2d4 Dlhl 3o pxga&?\hﬁ Isi)cawonaté 2 hetidénd didlidd) dalitfe Yramteldyer acided 880
ydrochl ori de

(2, 4- Di - 1- pyPRESPITACE | mewﬁzpﬁﬁseuﬂpﬁﬁwd@t §4ilica g¢l; hexpne(methylene

butyl ester chl@ndmpdegtale ('Ryfsls»gwéh mm&ﬁy&fﬂcmﬁmsmoa@lm M is
heat ed at xture is th cooled a Moncentrat ed

~to- approxi rrég%)&n@ 715 4@%»3(?2@\3 6t1hb9§ﬁn&|%‘§§5»v ﬁ@/z)lsiﬂlr l‘on- of the
: | t ot AMPLRSS th I i
(a [IepfJ ) BUMLER . gm ﬁg’"mﬁﬁf WHpxiRidsld [err] lglyl)a%amd)

2925, 17%%B, 1627, 1608, 15@edr@hb9d3m1193 cnjerr]. - EXAVPLE 9 |
(2,4-Di-1-pyrrol I,:%i @y4-bith %9[—.40115133& ﬂdﬁyysgsae& bHhaGL- RG] sbetic acid, ¢-
m)rphol i ne ani de m)noh rochil oride [4,855h 5D ¢ as

_ butyl ester 2 5gin aqueous ydrochloric acid (1.0 M) is heated at

reflux for 2 hr. The mlxture is then cooled and concentrated to appro:nmahely one
.~ third of the original volume. Filtration of the resulting selid gives the title
30 compound 'mp 250-253% NMR (CDClg) 8.07, 7.35, 5.21, 4.10, 3.73 and 2.11 3 IR
o (neat) 2925, 1736, 1627, 1608, 1568, 1445 and 1193 em™L
- EXAMPLES .= (2 4-D1-1-pyrrohdmyl-9H-pynm1do[4 5-b]mdol—9-yl)acet1c amd
morpholine amide (IV) and monchydrochloride (V) o
| . A mixture of (2 4-d1-1-pyrrohd1nyl—9H—pynm1do[4 5
35 b]xndol-9-y1)acet1c acid, hydrochlonde v, ED(AMPIE 8, 1.41 g) in methylene
chloride (20 mL) and acetonitrile (20 mL) is treated with triethylamine (1.08 mL),

9-



- amde (1V) a

Amxture of (2,4-di- lpyrrolldlnyl 9H—pyr|mdo[45 35 B
bl i ndol - 9- yWR¥M27@8 aci d, hydrochloride - (VII, EXAWMPLE 8, 1. ZPCTg)SWMBoo
met hyl ene - 'chlorlde(20 m.) and acetonltrlle(ZO m.) is treated with-

ctriethyl am __9._
VO 98/ 1270 89@01&111:00 %0 Nhen treated with isobutyl chloroformate (0.50 mL). The mixtureis

PCT/ USQ7/ 248(tred for 2¢ pincthendreated withhmorpholiog (088 mk)s cPhe mixture isratirradiat e

0.50. m_ t th
Emr phol i )ne {%%g} é‘&?ﬁ %ﬁéﬂorﬁe)‘(lt%lggsw r eddﬁhqd? w&gqhécﬁ@ s(égr‘fwfoart It oned
bet ween net bicaebomatd| The thyersarecapperated sndlthemrgamd)lawar bcﬂra&tbandl'he | ayers '

et duo B encehrated s8R RRT KR B el " uBpiocte SV GRRRIBL) T e
chi ori de, lﬁéaﬂhe/nieth)genbeemm&é 10400 chocgivs tieired baseaof therpitiendmpopnd, mp

220- 222. A m xture of the free base (I'Vv) of the title corrpound
(1.3 g) in ﬁ@?‘ﬁ%ol (50 - m.) is treated with one equival ent of

][ret hanol Ih ¢ hydr owmﬁuﬁeh 6fcthd. ﬁe‘b(bdieﬁmsdf&hé t:lkétdoﬁipoﬁﬁd'(hg ) asniethml gaid
rom nmet hano et te glves the ti cO oun

238- 240] err Pﬁ Nﬂ/ﬁlaﬂ@%[c 195Y8)eaxt °ﬁ2°ef-{?a%‘%l° hydy %&mds 98, 3.80,
3.69, 10 @]ﬂza%mﬁﬁ:f [tﬁé E'ésultm so@MLlﬁeﬁﬁnol/ethyl acetate g1ves the title

2,4-Di-1- dj nyl - 5. t o
| gm nonet hy%‘g/‘;’g@hdeny 3@&’5@%& M?d %?/308153?% 98, 339@I3}Q9m ng

the general 3[ygogﬁjgjoggof EXAIVPLE 9 and maki ng non-critical var| ations
but using 2-(am norret hyI )pézrl di.ne in place of norpholine and t

equi val ent s oohi or i E2dllidt-mATelidingAH-pyd mérmlqdﬁkgﬂpé@%'é@@v érv)
of the title | corrpound bfhitdthéth M eCdmide (W’)‘é{:ﬁiaﬁﬂr Ie

conpound;, np = 162-165[efr]; - 8.58, 8. 00
7.37, 7.1%0, 5. 33Following the ggneral p @rezof@%t}l&)l’m 9 apd mgga-mhcal

(2,4-Di-1-py, Qiﬁ :gs och‘f%"r‘? gx%oﬁs@éfﬂyl%ﬁlmﬂém Fg%’cé( bi %ﬁm&a%ﬁ two

ener al

procedure oﬁq yénerhlenid agid i bhe salt formation, the\,ggq b%ﬁedm of the titleng
anmonia in EEH hes €pld L1 o,.
- conpound is o al nelgrgg ﬁa@%&%\t}gr{'&g@o t%et(%llvlﬁlgéé%}a n{? 182m§65
260- 264[ er r NMRECHyOR) &H, @r&q &m0, 3.4967. 37,380, 833.4.81, 4)59, 3376@&&1225 08
[err]. ﬁfﬁﬁ?@ 2 . i R
. (2,4-Di 2P pyrro |§Eny oOH %‘%ﬁnﬁqlo%t‘?ﬁ Hl R ?-g-d?[fa dongl)acehf acid,
*am no- 1- deoxysor bi t ol ami dem@dammdhydmhhlndlelm (V)
Foll owi ng the ge r Lgal
vari ations but u??fr%%%tﬂg%g Ié%gé@%ﬁl Wﬁ ace g’?%ﬁ%ﬂ @1 the
free base 3®atxhti¢na)lbutttlmg amlnmmmnpphnel of mouphtﬂ:meﬂlwﬁne&:baﬂeﬂ%)mf\tbe tidle to

the it e COmeuNth iy Thsdine onid? pb0E b AT AAp Rl g LopbeRR- 2774

observed 52
(2,4-D -2 pMIBI(CHsmp)-BPUG [7y86yi5di2, 4.05; B.]6i7raixdl208331 )acetic acid,

"EXAMPLE 12 2 4-D1-1-pyrmhdmyl-9H-pynm1do[4 5-bJindol-9-yl)acetic amd 1—
~amino-1-deoxysorbitol amide (IV) and hydrochlonde "

Following the general procedure of EXAMPLE 9 and making non-critical

variations but using 1-amino-1-deoxysorbitol in place of morpholine, the free base

30 @OV of the title compound is obtained which is converted to the title compound, mp =

122-126°% MS (in/z) calculated = 529.2774, observea 529.2779.

EXAMPLE 13 2 4-D1—1-pyn'ohdmy1-9H-pynm1do[4 5-b]mdol~9—yl)acetzc acid,

' proline amide (IV) and hydrochlonde A" _ .
Following the general procedure of EXAMPLE 9 and making non-critical -

- 35 vaﬁatiéns_ but using proline in place.of inorpholine; the free base (IV). of the title -
" 'compound is obtained which is converﬁéd to the title compound; mp = 118-120% MS

R o



proline, am M&\éﬁ?and hydr ochl ori de (V) Fol | OWI n he ﬁeneral_ _

.procedure o] E 9 and making non-critical 35 variations
proline’in place of norpholine, the free base (1V) of the title

conpound i s (@itt)aklvathted =of6212870pobeertedc: 462,231t i t | e conpound, np = -
118-120[ err]

42708
PCT/ US97/ 243@6‘&{&"LE Hv! 2) gﬁ%h?@ﬁ°m‘%‘?%’?’§‘m€%é ~blindal-9;9)acetic geid,
EXAVPLE 14 - mohmmma&&hydmmaﬁaém b] i ndol - ©- yI )acetic

Followi ng the gemw%m@%%%ﬁé RoA AR Bons |

variati ong %a‘ﬂﬁh@ Suf g @?yciﬂb 5, ﬁlﬁ@e 6f moFphBlins, the frde hsk r(m Jfatﬁe uuev) of

the title ound 1S obtained which is converted to the title

conmpound, rmtompysa isotainefl; which is squverted & theciile gompound, mp =715571607; 29,

5.17, 4.00, L
(2, 4-Di - 1- pm ﬁ%‘ﬁ% %agl gﬂ’ﬁ%%ﬁrﬁ” 5% #d(??(éghééy Pagc%ntdi%o%gl

hydr onyI ani md f SE\)?A Ngrﬁ 41'%1‘913!?1'9 ySHpyringidol4 5-b]md¢&ylm?ga@ﬂeb t
general procedure o lhgd? x@vﬂﬂnﬂ@ i ariations bu
. usi ng O benzyl hydroxyl anrin n-p acelﬂ'l#1 ngﬂgha%la ﬁ#@*’%"e"‘?r base _
~(1V) of 1he tit] chf:hwmnthé genend proeediirewni ERAMPLI 8 aadtreaking mnritical
s ebensyl Sasintigps bUE ubipk PSSR G MRice ih ekl mdigh Bl B el e "
car bon (10%(I®B0ef &(g)t;tldldﬁ;(oﬁﬁd nt)abﬁhfnedh\yhmhgemx(véﬂ:eﬂs:o G-benﬁl Hetivitive of

B L canr

..salt is perflgrdwgénaﬁmwmegpme s AfplaHadiutroow cavboh (R0 %) 504emgmrmmv(eo nilp) =

210- at.ed 381, 2039, b 8 028.
. EXAVPLE % @dﬁré %ygﬁf%? %ﬁﬁyfﬂgﬁ—e ?’Pﬁl frcantEay O?‘?ﬁéﬁ%e %Sﬂjf?ét"éf the acia,
|3:> I |20 ' : hfree base (IV) of the txglayddmppnud,r mpd llg-mgd@o&'in‘dhoﬁrw tBéthfd.t(o&hlt oride o
"Fol l owi'n e.gener oce and..nmakj.ng non-critic
_. varlatlo%s gﬂe 3 B&?SWW@%W%V%E@%& rfﬁp‘t “title
Comwundth 212P6Mstlh§\!z§'gﬂmﬂﬁfbd=3@122b3@25ﬁﬁwe]d.38%dzm z) 434 1 (Iv[er;']) as
wel | as the oride s
(2,4-Di-1- pﬁeﬁ’% %' oy o raymrolbiy %M?@é@m@l Seriipoetic acld, -

amni-no- 1-ggit anol am de (1V) hzago ﬁailngrdngge(m and salt (V) Fol | owi ng the
general procedure_ of EXANPL %

- I b
usi ng 4-anino- 1- HlRlgwERe the gang %F Mﬁégﬁ%%&g\é‘%g% jcéfs it
the title Cmmﬂsbﬁtahhgm% meéa &*héﬁ:h%ﬁﬂé’%hb@ﬁlé&ni gal.t

of the 30 title conpound nz*p M“Z = cal cul ated 436. 2587,
observed ‘= is obtained, zupyx 224- 26°@Qﬁpm_\|§)f§34l( )aswellasthehydrochlondesal

(2;4-Di - 1 PYihy 0]145(150@prr|md0[4 5-b] i ndol - 9- yI)acetlc acid, 4-

am nobut%/rl C am de (| V&
LE 17 : 4—D1-1-pyrrohdmyl—9H-pynm1do[4 5-b]mdol—9-y1)acet1c acid, 4-

" amino-1-butanol amide (IV) and hydrochlqnde 42
- Following the general proéédure of EXAMPLE 9 and making non-critical -
variations but using 4-amino-1-butanol in place of morpholine, the free base (IV) of
the title compound is obtained, mp = 199-201° which is converted to the salt of the
30 title compound, mp= 108-110% MS (m\z) = calculated 436.2587, observed =
. 4369574 -
 EXAMPLE 18  (2,4-Di- 1-pym1idiny1.9H'-pyﬁmido[4,-&b;iadol-g-ynaceﬁc acid_, 4
- aminobutyric acid amide (IV) | |
' Following the general procedure of EXAMPLE 9 and making non-critical -
35 variations but using 4-aminobutyric acid in place of inorpholine, the title compound
is obtained, mp = 215-220% MS (m\z) calculated = 450.2379, observed 450.2379.
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_Fol  owi ng the general procedure of EXAIVPLE 9 and nmaki ng noncritical -
vari ations W@#8/0kg 4-ani nobutyric acid in place of “mor phollr’%'-’ssl"ﬁé:’qar tle
conpound - is obtained, np = 215-220; _I\/B (mz) calcul ated = 450. 2379,

~Observed 4 $E19 . (2,4-Di-lpyrrolidinyl-9H-pyrimi 'do[4,5-b]indol-9-yl)acetic_—a’bid, 2-
N 58] 497 0B RAME ( PyFrORCiy ST pyTIEIA |

PCT/ US97/ 24300 -~ EXAVPhidrpypyrrolidine amide IV)
(2, 4-Di - 1- pyrrolg gyl ] ﬁﬁh-‘éntaal |
hydr oxypyrrol i drﬁngba &@ﬁ%ﬂ%%m &Wy%ﬁﬁ%ﬁ%r al lch r e of

EXAMPLE 9 omdiatinhs hyt naing draminchutyraldelyse; diethyh scabel in plagr,of morpho line, th
4- t {, t al
tor madh ariesiel S Eediaf! 9 0bedigh Sag pAAB 1. ThoWAAIY, hifa Wﬁféﬁﬁyze o
fol Itovvr ngf t%xe gbheraljprreediirenf dc OcigirGhast., 48, 8667, (168BmA miguree i;he(g_og A | -
m xture o e ageta an
met hyl tri cHP Pﬁ%ﬁ %QO@&@SQ@E@%@LSS k@ é\ﬂ W%ﬁ% (gt ?rlgg%l at’
20-25[ err] d;ﬁ(yceﬁb;&tﬁﬂa( 21':!{:!&3 mrsmc:iatedcattzr?-Wli]ofeao snmhér’he reactior miixtiuon isckhient \C/iveen
aqueous sodi um bic ate, sodiu osyl fate ang e
-tﬂe | ayers ué%f’%?‘gﬁaﬁ’ﬁantaﬂ‘ée"b?ﬁﬁ ugl*: ongie, P mﬂﬁ’%‘?ﬁ%@nce? t&%gﬁé
% /r gg;at 00" ahloridy, t%&hﬁytéﬁﬁdeﬂmtédsahdebe( f@tﬁam«ah géwizairivdt snd mnegmatadr de,

i ves e tifle re
(me) :gcal a%aé%gréplaysa} é%eﬂl &%1 w&nﬁ%%%ngﬁffﬁﬂé ?@@'%‘Eﬁ])

7.87, 7.65, Zt&ﬁewznﬂo@ndiﬁéaba@),&ﬁp 1853190%; MS (m\e) =4albllated 234342486; 3

d 1.99-1.91
an obsez[v(ztrir]434 2421. NMR(CD013)787 7.65, 7.26, 7.16, 5.47, 5.28, 4.88, 4.84,

4.79, 3.93, 3.66-3.61 and 1.99-1.91 3.

15
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VD 98/ 42708y,  98/az708 e o . PCT/US97/24300
PCT/ US97/ 243 | CLAI NB 1.

"Pyrlmdo[45b]|ndoles of thefornula:lﬁ [err] ' ' -
where R err] and R err] are taken toge h the attached nltrogen atom
to forma heterocyclic ring selected fromthe group consisting of
1-pyrrolidinyl, 1- 15 pi pePig] ny Bagd 4- nor phol i nyl ; wher e

Rl err] and R[err] are taken togeﬂ‘h/er with the attached nitrogen atomto
forma heterocyclic ring sel ectep fromthe group consi sting of
1-pyrrolidinyl, 1- . piperi Ay ¢~ My phol inyl with the proviso t hat .
t he heterﬂcyclic ring 0& Rlerr /R[irr]_| s the sane as that of 1)

Rlerr]/Rerr]; 20 21 N eny thru 3; . . where Rerr]
. is: (1) -H _ | (2) derr]-Cerr] alkyl,

(3) [err] 25 wher e F&'err]-i-s:H' X (1) -H

(2) -CH err]-[2-pyzidinyl], 22 . (3): CH[err] (3-pyridi nyI]

(4) -CH err]-[4-pyridinyl], 30 . B (5)

-CH err]- [CH(O—I)][err] CH[err] OH (7) -CHerr]- COOH,
(8) -OH, 10 (9) - errj- CH[err] CH[err] CH[err] OH, -

(VI)
15 |
[o toutyl '
20
(VID
25
- 80 ' L
awv)
Raa ~  (CHgy— co — N— Ry,
- 35
Ryp
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(10) ._-.,'CH[er % r]-CHerr]-CoOCOH 35 and where Rerr] angﬁﬁl’g .&}&@f

t aken toget her . the attached nitrogen atomto - forma

rigg selectesmjggyzégg8group consistin frs o

PCT) US97 24300 Byvimidots,sstndle ottt ematecanai ry | Mjgﬁblll!
1- pi peridinyl, (3) 4-norpholinyl *
2- hydr oxy-1- pyrrolldlnyl 5 : (5) 3- hydroxy 1- pyrrolldlnyl

(6) 1-prolinyl and phar maceutlcally acceptabl e salts thereof.
Tricyclic amnes of fornula (Fh\t)\ac;o%h ng to claim1 where Rlerr] and
‘Rl err] 5 and Rerr] and Rlerr] &’e taken together with the attached

nitrogen atoms to form1- 10 pyrroI|d| nyI . 3. . Tricyclic amines of
formula (1V) according to claimN is 1. . 4. Tricyclic
amnes of formula (1V) acﬁcordrn St ‘ here 15 Rerr] i H
and - Rerr] is &t erte N‘ ON gt oup consi sti ng of C
(84[ H].[CH(OH)][ 1- CH[( )]l CH[e”H[Z pyrici vl (7) CH er r] - COOH, )
- err err err err

(8) , (9) 22CH[err(]c dﬂ[errFOCH[e EP'I[‘err] OH,

(10) Cl—l[oerr] CH[err] CH err]-CO OH, and where err] and R err] are

taken together with the attached ni.trogen atomto 25R form a heterocycl iC
ring selected fromthe group consisti ng of : - (1)
1-pyrrolidinyl, - ' (2) prperrdrnyl . (3)
4-or phol i nyl,  where Ry_ land Ry o ard tdked- ﬂogeﬁxexwﬂ}mrattacheﬂ nitkogen atom to

.form a heterocyclic ring selected from the group conmstmg of l-pyrrohdmyl 1-
15 piperidinyl and 4-morpholinyl; '
where Ry and Rg g are taken together mth the attached mtrogen atom to
form a heterocyclic ring selected from the group consisting o_f 1-pyrrolidinyl, 1-
'pipe'ridi.nyl and 4-morpholinyl with the provisd that the heterocyclic ring of .R'1-1/R1-2
is the same as that of Ry 1/Rg o;
20 where n, is 1 thru 3
where Rgq_j is:
OE:]
(2) Cl'CS alkyl,
@4
25 ~ where R3 g is:
| () -H,
(2) -CHy-{2-pyridinyl],
(3) -CHy-{3-pyridinyl],
. (4) -CHo-[4-pyridinyl], -
30 _ ) -CHQ-[CH(OH)]4-CH2-OH
~ (D-CHyCOOH,
~(8)-OH, |
(9) -CHy-CHy- CH2-CH2-OH
(10) 'CH.Z—CHz-CHz-CO-OH _
35 ~and where Ry and Rg o are taken together with the attached miz'ogen atom to
form a heterocychc ring selected from the greup consisting of:

-16-



- 30 5) 3-hydroxy-1- pyrrol I di nyl, ,93300
1-proli nyI w°98l427°(85 Tricyclic am nes of forrrul a (1Vv) accorgl ng t?) claim- 4

~where Rlerr] and Rl er (#hﬁﬁwh%faken together with the attached m Llugclr— _

Seeoraing Co'eiarh 4 e, "l Imlﬂﬂﬂmlll

-17- \/\g gg/ 427881}n
PCT/ US97/ 24300 ﬁ dananct y accept able salts are sel ect ed from
t he group consisting q#) 2-hydrdxydﬁmkdlmlinyle, sul fate, nethanesul fonate,

mal eate and phosphat e. Tricygli,c amnes of formula (1V) according
to claimi which are <& QWQWW'W@}&% group consisting of: _

(2,4-di-1-pyrrolidi nyl(69E=pwlmynada[pﬁa5mh&euttb@ny&cwp):memes tiodreof.
pyrrolidine am de,
(2,4-di- 1 pyrrolidinyl- 9H— pyri ni do[ 4, 5-b] i ndol - 9-yl ) acetic acid, rmrphol I ne

am de, 2. "cEﬁﬁé 'anﬁnéh%frfeimﬂhgm ddoRting 6 elair 15whdre Rip| afid Hylgcet i ¢
aci d, 2- amo

a

(2, 4-di-1- pyamng;ilaM gﬂ% I régdpg]etbebmﬁme @t%ﬂ‘?@m%neﬁ??@s g forg 1-
(24d|- pyr %ﬁ 9H—pyr|mdo[45b]|ndol 9-yl)acetic acid, 1-am no-1-
-deoxysor
(2,4-di-1- pyrrol i di. nyI 9H—pyr| nmi do[ 4, 5-b] i ndoI 9-yl )acetic acid,. proI i ne

' de.
?21; 4-—ed| 1- py?rol |E’1%*c§$n§sr?fn§°ﬁm[ﬂz (M?ccoﬂgéo%%cleY?%man 13 L gl yci ne’
am de,
(2, 4-di-1- py”o' | e QR flfth el a&q%ngwkmﬁ%ﬁe&c' d.

hydr oxyl am né

(2, 4-di - l15pyrrol |Ebri3db-Hl-&qdyr| mdo[4 5-b] i ndol - 9- yI)acetlc aC| d, 3- 20
hydroypyrrol i di nejam.de

(2,4-di-1l-pyrroli B‘B-riy‘f’ s@lﬁgt@ﬁolﬁlghﬁgogpgp 8“”?53 yl)acetic acid, 4-anino-1-
but anol am de, (1) -H, ' _ '

(2, 4-di - 1pyrroI|d|nyI rimi dol 4..5- bl i ndol - yI)acetlc aci d,
4-am nobutyric QSI_Q % gl{“l]

(2,4-di-1-pyrrolidi nyI (53I—EH¥¥[CH(GH])]4—(E-I§}DI-I;doI 9- yI ) acetic acid, 2-
.hydr ozpyrrol i di ne am ?7) -CH2-COOH _ |
(8) -OH,
-9 -CH2-CH2-CH2-CH2-OH
) (10) -CH2 CH2-CH2-CO-GH
and where Rg 3 and Rg g are taken together with the attached nitrogen atom to
25 forma heterocychc ring selected from the group con51st1ng of:
(1) 1-pyrrolidinyl,
(2) 1-piperidinyl,
(3) 4-morpholinyl,
(4) 2-hydroxy-1-pyrrolidinyl,
80 (5) S-hydroxy-1-pyrrolidinyl,
(6) l-prohnyl

5 Tricyclic amines of?Eﬁhul_a (IV) according to claim 4 whére Rg.q and R3_2 are.
- taken together with the attached niﬁrbgen atoms to form 1-pyrrolidinyl. '
6. Tricyclic amines of formula (IV) according to claim 4 where the
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. Tri cyc‘jlyt}c9 m nes.of fornul.a ‘“ﬂ ﬂ“ﬂ!ﬂ“rﬂ!“ﬂ“ﬂ aim7 which is
_(2 4di - 1- pyr P 7r?§| oOH pyr| m do[ acetic aci HCTIWWBM ne
30 ami de. - Tricyclic am nes of formula (1V) according to clalm_
7 which is pharmaceutxcaﬂy acceptdble salts are gelected from the group consisting of

(2,4-di rmnoﬁ{fg‘a %&W'sﬁﬁﬁepﬂetﬂﬂn@ﬂ]fonité’]n&ﬂ% aﬂwh%eﬁ?a%c acid, pyrroudine

am de, chl or'i de,
(2_,4-d| 1- pyrrolidinyl - 9H—pyr|mdo[4 5-bJinol-9-yl)acetic acid, pyrroI|d| ne.

-\6;\8 g g/ 43 ggg?t €, fTricyclic amines of formula (IV) accordmg to claim 1 which are selecteg from

PCT/ U_897,524m:oup consisting of: _

(2, 4-di - 1-pyrrol jodi A kREol:- 95 acetig acid
pyrrolidine g‘i%\ip neStﬁj ?%‘4‘”?&& {i’ﬁ‘%‘“ggy)gce%c yrroﬁchne
(2,4-di-1- p;:md:el.ldl nyl - 9H—pyr| m do[ 4, 5- b} i ndol - 9-yl )acetlc aC| d,

%raolj: dl1ngyr r oI@&n DY 'pﬁF YT m JBW%?P&M"]QQ -JPgcetic arid, Emholme

pyrrol i di neamide, am de, phosphate salt.

2o g o G A el BRSO P

ester.
(2,4-Di -1- pmn&nednyiyjndihbp;tﬂden do[4 5-b]indol -9-yl)acetic. acid and

P i s S 0
pyr| m do[. 4, 5- b] |(ﬂﬂ0d1-13pﬂ+c)1iiﬁﬁjrll-91-1-§?hﬂnddﬂ4/ Qib%ﬁhbl% &ﬂfcehégcxd 1-amino-1-

'- deoxysorbitol amide :

15 _- (2,4-di- 1-pyrrohdmy1-9H—pynmzdo[4 5-b]mdol-9-y1)acet1c acxd proh.ne amide,

o (2,4-di- 1-pyrrohdmyl-9H-pynm1do[4 5-blindol-9-yl)acetic acid, glycine amide,

(2 4-d1-1-pyrrohdmyl— 9H-pyrimido(4, 5-b]mdol-9-yl)acet1c acid, hydroxylamme S

amide,
(2,4-di- 1-pyrrohd.myl—9H—pynmxdo[4 5-b]mdol-9-yl)acet1c acid, 3—
20 hydroxypyrrolidine amide, ' : :
(2 4-d1-l-pyrrohdmy1—9H-pynmdo[4 5-b]1ndol-9-y1)ace’c1c acid, 4-amino-1-
butanol amide,

(2 4-d1-1-pyrrohd1nyl-9H-pyrmdn[4 &bhndol-s-yl)aceuc acid, 4-ammobutync |
acid amide, '

25 (2 4—&1—1—pyrrolxd.myl-9H-pynmdo[4 5-b]mdol-9-yl)acet1c acid, 2-
hydroxypyrrolidine amide.

8 Tricyclic amines of formula (FA-according to claim 7 which is
(2,4-di-1-pyrrolidinyl-9H-pyrimido{4,5-blindol-9-yl)acetic acid, pyrrolidine
30 amide. " o S

9, Tricyclic amines of formula (IV) according to claim 7. whmh is
(2,4-di-1-pyrrolidinyl-9H-pyrimido{4, 5-b]mdol-9—y1)acet1c: acid, pyrrolidine
- amide, monohydrochloride, : :

- '3"5. | (2,4-di- 1-pmohd.myl-9H-pynmdo[4 5—b]1nol-9-yl)acet1c acld pyrrohdme |
o amide, sulfate, '
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(2 4-d1-1-pyrrohdmyl-9H—pynm1do[4 5—b]1ndol-9-yl)acet1c acx& pyrrohdme :
amide, methanesulfonate salt, : _

(2,4-di- 1-pyrrohdmy1-9H-pynm1do[4 5-b]mdol-9~y1)acet1c acid, pyrrohdme
amide, maleate salt and ' ' '

5 (2,4-di- 1-pyrrohd1nyl—9H-pynm1do[4 5-b]mdol-9-yl)acet1c acid, pyrrohdme
" amide, phosphate salt

: (2,4-Di-l-pyrtolidinYI-QH-pyrimido[li,_5-b]indol-9-y1_)acetic acid, ¢-butyl esfe'r-.

10 1L  (24-Di-l-pyrrolidinyl-9H-pyrimidol4,5-blindol-9-yDacetic acid and
' pharm_aceutica]ly acceptable salts thereof,

12, ‘A compound according to cla1m 11 whlch is (2; 4-d.1 l-pyrrohdmyl-QH- -
- pyrimido(4, 5-b]mdol-9-y1)acet1c ac1d hydrochloride. '
15
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