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PYRROLOPYRAZOLES, POTENT KINASE INHIBITORS 

This application claims the benefit of United States Provisional Patent Application Nos. 
(30/642,900 filed January 10, 2005 and 60/133,770 filed November 4, 2005 the disclosures of which are 

S incorporated herein by reference in their entireties. 

Field of the lnvetion 
The present invention relates generally to novel chemical compounds 

and methods. More 
particularly, the Invention provides novel amino pyrrolopyrazole compounds and their analogs, having 
protein kinase activity, and methods of synthesizing and using such compounds. 

10 Background 
Protein kinases are a family of enzymes that catalyze phosphorylation of the hydroxyl groups of 

specific tyrosine, sauna, or threonine residues in proteins. Typically, such phosphorylation can 
dramatically change the function of the protein and thus protein kinases can be pivotal in the regulation of 
a wide variety of cellular process, Including metabolism, cell proliferation, cell differentiation, and cell 

15 survival. The mechanism of these cellular processes provides a basis for targeting protein kinases to 
treat disease conditions resulting from or involving disorder of these cellular processe. Examples of such 
diseases Include, but are not limited to, cancer and diabetes. 

Protein kinases can be broken into two types, protein tyrosine .kinases (PTKs) and satins. 
threonine kinasea (STKS). Both PTKs and STKs can be receptor protein kinases or ion-receptor protein 

20 kinases. PAK is a family of non-receptor STI<s. The  p21 -activated protein kinse (PAK) family of 
serinelthreortine protein kinases plays important roles in cytoskeletal orgarilzation and cellular 
morphogenesis (Daniels at al., Trends B!ochem. Sc!. 24: 350-355 (1999); Sells at al., Trends Cell. DIal. 7: 
182-187 (1997)). PAK proteins were initially identified by their Interaction with the active small GTPa8es, 
Cdc42, and Rao, and their homology to yeast kinase Ste2O (Manser of 

at., Nature 387: 40-48 (1994)). In 

25 addition to mediating the regulation of actin cytoskeleton and coil adhesion by 0do42 and Rao (Daniels at 
al, Trends Wochem. Sc!. 24: $50-855 (1999)), It was determined that some PAK proteins protect cells 

e 

from apoptosis (Gnesutta at al., J. Dial. Chem. 276:14414-14419 (2001); Rudel at al., qc1ence 276: 1571-
1574 (1997); Schurmann at aL, Mo!. Cell. 816L 20: 453-461 (2000)); modulate mitogn activated protein 
(MAP) kinase pathways (Bagrodla at al., J. Dial. Chem. 270: 27995-27998 (1995); Brown at al., Cuff. DiaL 

30 8: 598-605 (1998); Chaudhaiy at al., Ourr. Blot. ’10: 581-554 (2000); Frost at at., EMB J. 16: 6428-6438 

a 

(197); King at al, Nature 898:180-183 (1998); Sun at at., Curr. Dial. 10:281-284 200);mediate 1-cell 
antigen receptor (TOR) signaling (Yablonaki et al., DM80 J. 17: 5647-5657 (1998)); and respond to DNA 
damage (Roig at al, J. Dial. Chem. 274: 31119-31122 (1989)). Through these d1veuse functions, PAK 
proteins regulate cell proliferation and migration. 

35 The full-length PAK4 nucleic acid and amino acid sequences are disclosed 10 U.S. Patent No. 
6,013,500 and have been deposited in GenBank under accession numbers AF00046 (mRNA) and 
AADO121 0 (amino acid). Modulation of human PAK4 activity Is reported to result In alterations in cellular 
processes affecting cell growth and adhesion. For example, overexpression of PAK4 in fibroblasts leads 
to morphological changes that are characteristic of oncogenic transformation through Induction of 
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anchorage-independent growth and inhibition of apoptosis (Gnesutta at al., J. Blot. Chem. 276:14414-
14419 (2001); Qu at al., Mo!. Coll. B/al. 21: 3523-2533 (2001)). 

PAM Is an attractive target for developing therapeutic agents effective for use in processes and 
disorders involving cytoskeletal alterations, such as, for example, cancer. 

5 For other background references, see U.S. Patent Application Publication No. 200310171357 and 
PCT Publication W002112242. 

glumum 

In one embodiment, the invention provides a compound of formula I, 

10 

wherein: 

R1 is chosen from -S(0)R", 8(0)2Ra, C1-C12 alkyl, CI-C,2 alkyl substituted by I to 8 R, Cs-C12 
cycloalkyl, C3-C12 cycloalkyl substituted by I to 6 R5, C2-C12 alkenyl, 02-C12 alkenyl substituted by I to 6 
R5, C402 cycioaikenyi, C4-C12 cycloalkenyl substituted by 1 to 6 R5, C2-C12 alkynyl, C2-C2 alkynyl 

15 substituted by I to 8 R, 3-12 member heterocyciyi, 3-12 member heterocycty) substituted by Ito 6 R5, C1-

C8 aralkyl, CI-C6 aralkyl substituted by 1 to 6 R5, C1-C heteroaraikyt, C-05 heteroaralkyl substituted by I 
to 6 R5, C9-C.0 aryl, Cri-Clo aryl substituted by I to 8 R6, 5-12 member heteroaryl, and 5-12 member 
heteroaryl substituted by I to 6 R8, wherein any two adjacent R5 together with the atoms to which they are 

attached may form a fused 4-7 member ring, and the said fused ring is optionally further substituted by 1-

20 3R 

R2 and P3 are each independently chosen from -H, 01-C6 perfluoroalkyl, C1-C6 alkyl, 0-C6 

cycloalkyl, -(C1-C3 alkylene)-(C3-C6 cycloalkyl), C2-C6 alkenyl, C2-C8 alkynyl, CI-Cs alkoxy, �(L) -halide, - 

(L)mCN, (L)mOH, (L)mNH2, (L)m(C1C6 monoalkylamino) and �(L)m-(CrCa disikylamino), provided 

that R2 and R3 are not both H; or R2 and P3 may form a ring selected from Ca-CO cycloalkyl, C4-C8 

5 cycloalkenyl and 3-6 member heterocyciyl, the said ring Is optionally further substituted by I to 2 groups 

selected from C1-C3 alkyl, CI-C3 perfluroalkyi, C1-C3 aikoxy, oxo, �(C1 -C3 alkylene)m-halide, �(C,-C3 

alkylene)m-CN, �(CI -Cs alkylene)-OH, �(C1 -C3 alkylene)m-N12, .-(01-C3 alkyiene)m-(CI-Ce 

monoalkylamino) and �(C1-03 alkylene)m-(02-Cs disikylamino); 

R4 is selected from R, -C(0)R, C(Q)NRaRb, -C(0)OR, -C(0)CH(R)R, C(0)NHCH(R)Rb, 

30 C(0)OCH(R)Rb, C(Q)CH(Rt)CH(Ra)Rb, C(Q)sRe, -S(0)R8, -S(0)NRR-$(0)OR", 8(0)2Ra, - 

S(0)2NR0R" and _S(0)20R&, wherein Rt is H or C1-C3 alkyl; 

each R8 is independently selected from Rc, -(L)m-hallde, (L)mCN, -(L),-C(0)R, -(L)1C(0)OR’ - 

(L),rC(0)NRRd,-(L).-C(0)SR", (L)mOR°,  (L)rOC(0)R°, (L)rOC(0)NRCRd, (L)mOC(0)OR,_(L)ffr 

NOR, (L)mNPCRd, (L)rrN(RC)C(0)R, 4.)m44(RC)C(0)0Rd, (L)mNRS(0)Rd, (L)NR0$(0)ORd, (L)m 
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NRCS(0)2Ro, 4)mNRCS(0)2ORd,-(L),-SR, (L)nrS(0)R°,  (L)S(0)OR°,  .(L)nrS(0)2R*, (L)r?$(0)2ORC, 
4)m$(0)NRCRd, (L)$(0)2NRcRd, (L)m*OLNRCRd, (L)mO.LQRC and 

each R, Rb, R°,  and R Is independently selected from H, -(L)-(O1-C6 perfiuoroallyl), Cl-C12 alkyl, 

-(C,-C3 alkylene)rn-(Cs-C12 cycloalkyl), -(C3-C6 cycloalkylene)m-(C2-C12 alkenyl), (L)*(C4_912 cycloakenyl), 
5 -(C?-Cr, cycIoalkyIene)-(02-012 alkynyl), (L)m-(312 member heterocyclyl), (L)m(CCi0 aryl) and (L)m(5 

12 member heteroaryl), each R, Rb, Rc and Rd is Independently optionally further substituted by 1-6 Ri’; 

R and Rb, or R° and Rd, together with the atom to which they are attached, may opt1otaily form a ring 
selected from 3-12 member heterocydy and 5-12 member heteroaryl, the said ring Is optionally further 
substituted by 1-8 R; 

10 each Rt Is independently selected from axe, -(C1-C3 alkyiene)m-(Ci-Cg perfluoalkyl), C1-C12 alkyl, 
C,-Cs alkenyl, CrC6 alkynyl, -(C1-C3 aIkyiene).(C-C cycloalkyl), -(C1-C3 alkylene)m-(3-7 member 
heterocyclyl), -(C1-C3 aikylene)m-(5-7 member Iteteroa ),(L)mhailde, (L)mCN, 4)nrC(0)Rk, 4.)m 
C(0)ORk, (L)mC(0)NR’W,-(L),,-OR’, (L),OC(0)l, (L)m$102, (L)mNR, .3)nrN(0)O(0)Rl, 

O4.pNR’R1, 3)n8Rk, (L)mS(0)Rk, (L)-S(0)aRlRk, each R Is Independently optionally further 
15 substituted by 1-3 groups selected from 01-C3 alkyl, halide and C -C3 perfiuroalkyl; 

each R and R1 is independently -H, -OH, C1-C3 perftuoroalkyl, 01-C6 alkyl, C2-C alkenyl, C3-C8 
alkynyl, -(C1-(;3 alkylene)m-(C5-Co cycloalkyl) or -(C1-03 alkylene)m-(3 to 6 memberheterocyctyl), Rk and 0 
may optionally form a ring selected from 3-7 member heterocycly and 5-7 member hetroaryl, the said 

ring Is optionally further substituted by I to 2 groups selected from 01-C3 alkyl, Ci-C pail uroalkyl, 01-03 
20 alkoxy, oxo, -(C,-C$ alkylene)m-hallde, -(C?C3 alkylene)m-CN, -(CiC3 alkyIene)-OH, -(01-03 

alkyiene)-N12, -(01-03 alkylene)-(Cj-C6 monoalkylamlno) and -(CI-C3 alkylene)m-(03-0s dialkylamino); 

each L Is Independently a bivalent radical selected from -(CI-C alkylene)-, -(Cs-C cyctoalkytene)-

-(01-06 alkylene)-(C3-C7 cycloalkylene)- and -(C.-Ci oycloalkylene)-(C1-C6 alkylene)-; 
each m Is independently 0 or 1; and 

25 rile 1, 2, or 3; 

or a pharmaceutically acceptable salt, solvate or hydrate thereof. 

In one particular aspect of the embodiment, and in combination of any other particular aspect not 

Inconsistent, n Is 1. More particularly, each R2 and R3 Is Independently selected from I-I, unsubstituted 

01.4 aikyt and unsubstituted Cs-06 cycloalkyl, or R2 and R3 form a ring selected from unsubstituted 

30 cyclopropyl, unsubstituted cyclobutyl and unsubstituted cyciopentyl. Even more particularly, R2 is 
unsubstituted methyl, R3 is unsubstituted methyl. 

In another particular aspect of the embodiment, and in combination of any other particular aspect 

not Inconsistent, R4 Is selected from C(0)NHCH(Ra)Rb, C(0)QCH(R)Rb and -C(0)*I(Rt)CH(RR. 

More particularly, R Is selected from -(C1-C3 aikylene)m-phenyl, -(C1-C3 alkylene)m-(8-12 member 

35 heteroaryl), -P-03 alkylensm-(CrC12 cycloalkyl) and -(C1-c3 aIkyIene-(3-12 member heterocyclyl), 

and R is optionally further substituted by 1-6 R; Rb Is selected from C1-C6 alkyl substituted by NRlRk, 

and -(C1-C3 aIkyIene)m-(CrCjg heterocyclyl) optionally substituted by 1-6 W. Even more particularly, Rb Is 

a methyl group substituted by _NRIRk. Yet even more particularly, Ra Is selected from phony), 8-12 

member heteroaryl, 8-12 member heterocyclyl and 3-12 member cycloalkyl, R is optionally Mher 

40 substituted by 1-6 R, and R’ is a methyl group substituted by NRIRk. 
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In another particular aspect of the embodiment, and In combination of any other particular aspect 
not inconsistent, R4 is selected from C(0)NReRh, -C(0)0R°  and -C(0)CH(R)R, wherein Rb is selected 
from H and C,-C3 alkyl, and Rt is selected from H and CI-Ca alkyl. More particularly, Re Is Is selected from 
-(C?-C,5 cycloalkylene)-phenyl, -(C3-05 cyoloalkylene)-(5-12 member heteroaryl) and -(C3-05 
cycioalkyiene)-(3-12 member heterocyclyl), and Re is optionally further substituted by 1-6 R. Even more 
particularly, Re Is �(cyclopropyiene)-phenyl, and Re is optionally further substituted by 1-6 Ri’. 

In another particular aspect of the embodiment, and In combination of any other particular aspect 
not inconsistent, n is 1. R4 Is _C(0)NReRb, and wherein R and Rh form a ring seleced from 3-12 member 
heterocyclyl and 5-12 member hqteroaryf, the said ring contains 1-3 heteroatoms selected from N, 0 and 
S, and the said ring is optionally further substituted by 1-6 R More particularly, the ring formed by R 

and R  is selected from piperidinyl, morpholinyl, piperazinyl, pyridinyl and , and the ring is 
optionally futher substituted by 1-6 W. 

In another particular aspect of the embodiment, and in combination of any other particular aspect 
not inconsistent, R1 is 5-12 member heteroaryt, and R1 is optionally further substituted by 1-6 R5 More 
particularly, R1 is selected from from: 

I I I I I 

<, <X) <5J ?’-"  

QX) NNN 

I oc 
-s-’ N N and N N and R1 is optionally further substituted as by 1-5 R5. 

Even more particularly, each R5 is independently -(L1)m-(C,C perliucalkyl), C1-05 alkyl, C2-06 alkenyl, C2-
Ce alkynyl, -(CI-Cs aikylene)m-(C3-C4 cycloalkyl), -(01-C3 alkylene)m-(3-4 member heterocyclyl) optionally 
substituted by 1-2 C1-C3 alkyl, -(L)-halide, -(L1)-CN, (Ll)mC(0)Rk, (Ll)mC(0)0Rk, (LrrC(0)NRkR], - 

(L1)C(0)$R1, (L)çQk, (LI)mOC(0)Rk, (L1)m0C(0)NR1R <L5NO2, (Li)mNRkRI, (L1)m 
N(RC(0)R1, (Ll)mN(Rk)C(0)0RJ, (0)m0LNRkRI, (L)mO0013k, (Ll)NRLLl0Rk, (Ll)mSRk, - 

(L)m8(0)Rk, (L)mS(0)ORk, (Ll)m.S(0)NRJRk, (Ll)m,8(0)2Rk, _(Ll)mS(0)20Rk or _(LS(0)2NRiRk, 

wherein each R1 and Rk is independently H, OH, C1-C3 alkyl or C1-C3 perlluoroalkyl, or R1 and Rk on the 
same nitrogen forms a 3-4 member ring selected from aziridinyl and azetidinyl; L’ is a bivalent radical 
selected from -(C1-C3 alkyiene)-, -(C3-C4 cycicalkylene)-, -(3-4 member heterocyclylene)-, -(C-C3 
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alkylene)-(C5-C4 cycloalkylene)-, -(C3-C4 cycloalkylene)-(C1-C3 alkylene)-, -(C1-C3 alkylene)-(3-4 member 
heterocyclylene)- and -(3-4 member heterocyclytene)-(01-C3 alkylene)-. Yet even more particularly, each 
R5 is independently halide or C1-C3 alkyl. 

In another embodiment, the present teachings provide a compound of the formula I, 

H 

wherein: 

R1 Is chosen from _S(0)Ra, -8(0)2R, C,-C12 alkyl, C1-C2 alkyl substituted by at least one R, Cs-
10 C2 cycloalkyl, C13-C12 cycloalkyl substituted by at least one Rf, 02-C12 alkenyl, C2-012 alkenyl substituted by 

at least one R1’, C2-C12 alkynyl, C2-02 alkynyl substituted by at least one Rf, 3-10 membered heterocycle, 

3-10 membered heterocycle substituted by at least one Ri’, CI-Ce aralkyl, C1-C8 aralkyl substituted by at 

least one R C1-C8 heteroaralkyl, CI-05 heteroaralkyl substituted by at least one R C6-C10 aryl, 06-Cio 

aryl substituted by at least one R6, 5-10 membered heteroaryl, and 5-10 membered heteroaryl substituted 

15 by at least one R5, wherein any two adjacent R5 together with the atoms to which they are attached may 

form a fused 4-7 membered ring; 

R2 and R3 are each independently chosen from -H, halide, -CN, -OH, -NO2, -NH2, C-05 

perfluoroalkyl, CI-C3 alkoxy, CI-C6 alkoxyalkyl, unsubstltuted CI-C6 aliphatic, C1-05 alkylamine, C1-C12 

alkyl, C1-C12 alkyl substituted by 1 or 2 groups selected from -OH, -NH2 and �CN, Cs-C12 cycloalkyl, C37C12 

20 cycloalkyl substituted by I or 2 groups selected from -OH, -NH2 and �CN, 021C12 alkenyl, C2-C12 alkenyl 

substituted by I or 2 groups selected from -OH, -NH2 and �CN, CZ-C12 alkynyl, and C2-C12 alkynyl 

substituted by I or 2 groups selected from -OH, -NH2 and �CN; 

R4 Is selected from R, -C(0)R, -C(0)NHR, C(0)NRaRI), -C(0)8R8, S(0)Ra, and 8(0)2R4; 

R is selected from R°, -OH, halide, -CN, -C(0)W, -C(0)OR, C(0)NHRc, C(0)NRaRd, -OW, - 

25 OC(0)R°, -NO2, -NHR’, NRcRd, N(Rc)C(0)R, NHC(0)Rc,-SRO, S(0)Rc, and S(0)2R°;  
Ra, Rb, Re, and Rd are each independently selected from C1-C12 alkyl, C1-C12 alkyl substituted by 

at least one R C3-C12 cycloalkyl, Cs-C12 cycloalkyl substituted by at least one R, C2-C2 alkenyl, CrCl2 

alkenyl substituted by at least one R C2-012 alkynyl, C2-C2 alkynyl substituted by at least one R", 3-10 

membered heterocycle, 3-10 membered heterocycle substituted by at least one R C6-C10 aryl, C6-C10 aryl 

30 substituted by at least one R 5-10 membered heteroaryl, 5-10 membered heteroaryl substituted by at 

least one R, C1-05 aralkyl, C1-C6 aralkyl substituted by at least one R, C1-C6 heteroaralkyl, C -C 

heteroaralkyl substituted by at least one R, and CI-C perfluoroalkyl; or Ra and Rb, together with the atom 

to which they are attached, form a 3 to 8 membered ring; or Re and Rd, together with the atom to which 

they are attached, form a 3 to 8 membered ring; 
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each Rf, which may be the same or different, is selected from halide, -OH, -CN, C(0)R, 

C(0)OR’, -C(0)NR’R, oxo, ORk, 0C(0)Rk NO2, NRkRJ, N(Rk)C(0)RI, -$R 8(0)Rk, 8(0)2Rk, 

C1 alkyl, Ci-Cg alkyl substituted by at least one R, CS-C12 cycloallcyl, C-012 cycloalkyl substituted by at 
least one Rm, 02-C12 alkenyl, alkenyl substituted by at least one Rm, C2-C12 alkynyl, 02-012 alkynyl 

5 substituted by at least one R, 3-10 membered heterocycle, 3-10 membered heterocycle substituted by I 
to 4 Rm, CrOw aryl, Ce-Clo aryl substituted by I to 4 Rm, 5-10 membered heteroaryl, 5-10 membered 
heteroaryl substituted by I to 4 Rm, C10 araikyl, C1-C aralkyl substituted by I to 4 Rm, 

heteroaralkyl, 01-03 heteroaralkyl substituted by Ito 4 Rm, and 01-08 perfluoroalkyl; 
Rk and R1 are each independently selected from -H, -OH, C1-C8allphatic, and 01-03 pertluoroalkyl; 

10 and 

Rm is selected from halide, -OH, -ON,-C(0)R’, C(0)ORk, CONRkRl, oxo, WORk, OC(0)Rk -NO2, 
NRhRl, N(Rk)C(0)Rk SRk,-S(0)R, S(0)2Rk, and C1-0.5 perfluoraalkyl; 

n is 1, 2, or 3; 
or a pharmaceutically acceptable salt, solvate or hydrate thereof. 

15 In a particular aspect of this embodiment, n is 1. 

In another embodiment, the present invention provides a compound of formula H, 

ft 

wherein: 

20 R2 and R3 are each independently chosen from -H, halide, -ON, -OH, -NO, -NH2,C1-03 
perlluoroalkyl, 01-C3 alkoxy, Cl-Cr,, alkoxyalkyl, unsubstituted C1-C6 aliphatic, 01-06 alkylamlne, C1-C12 

alkyl, CI-C12 alkyl substituted by I or 2 groups selected from -OH, -NH2 and �CN, OrCia cycloalkyl, C3-C12 
cycloalkyl substituted by I or 2 groups selected from -OH, -NH2 and �ON, C -Oa alkenyl, 02-012 alkenyl 
substituted by I or 2 groups selected from -OH, -NH2 and �CN, 02-012 alkynyl, and C2-C12 alkynyl 

25 substituted by I or 2 groups selected from -OH, -NH2 and �CN; 

Ring A is selected from CrC10 aryl, aryl substituted by at least one R8, 5-10 membered 

heteroaryl, and 5-10 membered heteroaryl substituted by at least one R5, wherein any two adjacent R5 

together with the atoms to which they are attached may form a fused 4-7 membered ring; 

R5 is selected from R°, -OH, halide, -ON,-C(0)W, C(0)OR, C(0)NHR°, -C(0)NR’R", ORc, - 

30 OC(0)R°, -NO2, -NHR’, NRcRd, N(Rc)C(0)Rd, NHC(0)RG, SR?,-S(0)R’, and -S(0)2R° 

R, R°, and Rd are each Independently selected from C1-C12 alkyl, C1-C12 alkyl substituted by at 

least one R’, 03-012 cycloalkyl, 03-C12 cycloalkyl substituted by at least one R, C2012 alkenyl, 03-C12 
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alkenyl substituted by at least one R c2-c2 alkynyl, CrC12 alkynyl substituted by at least one R, 3-10 

membered heterocycle, 3-10 membered heterocycle substituted by at least one R, ca-cla aryl, C6-C10 aryl 

substituted by at least one R, 5-10 membered heteroaryl, 5-10 membered heteroaryl substituted by at 

least one R C1-05 aralkyl, C1-C8 aralkyl substituted by at least one R, 01-06 heteroaralkyl, 0,-C6 

5 heteroaralkyl substituted by at least one R, and 01-06 perfluoroalkyl; or Rc and Rd, together with the atom 

to which they are attached, form a 3 to B membered ring; 

each R which may be the same or different, Is selected from halide, -OH, -ON, C(0)R’, - 

C(0)OR’, C(Q)NRkRl, oxo, -OR, -OC(0)Fe, -NO2, NRkR, N(Rk)C(0)Rl,-SR’,-S(0)R, S(0)2Rk, Cl-

C12 alkyl, 01-012 alkyl substituted by at least one Rm, C -C,2 cycloalkyl, Ga-C12. cycloalkyl substituted by at 

10 least one Rm, C2-C,. alkenyl, C2-C12 alkenyl substituted by at least one Rm, C2-C12 alkynyl, C27C,2 alkynyl 

substituted by at least one Rm, 3-10 membered heterocycle, 3-10 membered heterocycle substituted by I 

to 4 R, CrC,o aryl, CrCIO aryl substituted by I to 4 Re’, 6-10 membered heteroaryl, 5-10 membered 

heteroaryl substituted by I to 4 Rm, 01-03 aralkyl, C1-C3 aralkyl substituted by I to 4 R’, C,-C3 

heteroaralkyl, C1-C3 heteroaralkyl substituted by Ito 4 Rm, and C,-05 perfluoroalkyl; 

15 Rk and R1 are each Independently selected from -H, -OH, C1-06 aliphatic, and 01-C3 perfluoroalkyl; 

and 
Rm is selected from halide, -OH, -ON, C(0)Rk,-C(0)OR, CONRkR, oxo,-OR’, -OC(0)Rk, -NO2, 

-NRR1, N(Rl)C(0)Rk, -SR’,-S(0)R, S(0)2Rk, and 01-03 perfluoroalkyl; 

or a pharmaceutically acceptable salt, solvate or hydrate thereof. 

20 In another embodiment, the present invention provides a compound of formula III, 

HI 

wherein: 

R2 and R3 are each independently chosen from -I-I, halide, -CN, -OH, -NO2,. -NH2, 0,-C3 

26 perfluoroalkyl, CI-Cs alkoxy, 01-06 alkoxyalkyl, unsubstituted C,-C3 aliphatic, C,-C8 aIkylamine, C,-C12 

alkyl, Ci-C12 alkyl substituted by I or 2 groups selected from -OH, -NH2 and -ON, 03-C12 cycloalkyl, C3-C12 

cyoloalkyl substituted by I or 2 groups selected from -OH, -NH2 and -ON, C2-C12 alkenyl, C2-C12 alkenyl 

substituted by I or 2 groups selected from -OH, -NH2 and -ON, 03-012 alkynyl, and 02-013 alkynyl 

substituted by I or 2 groups selected from -OH, -NH2 and .-CN; 

30 Ring A Is selected from CrC10 aryl, 03-0,0 aryl substituted by at least one R5, 5-10 membered 

heteroaryl, and 5-10 membered heteroaryl substituted by at least one R5, wherein any two adjacent P5 

together with the atoms to which they are attached may form a fused 4-7 membered ring; 

R5 Is selected from R°, -OH, halide, -CN,-c(0)W, -C(0)OR°, G(0)NHRc, C(0)NRGRd, -OR", - 

QC(0)R°, -NO2, NHRG, NRcRd, N(R0)C(0)Rd, Ni1C(0)Rc,-SW, S(0)Rc, and -8(0)3R°  
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R, R’, and R4 are each Independently selected from CtC12 alkyl, alkyl substituted by at 

least one W, C3-C,2 cycloalkyl, C3-012 cycloalkyl substituted by at least one R’, 02-012 alkenyl, 02.012 

alkenyl substituted by at least one R, C2-C12 alkynyl, C_rCj2 alkynyl substituted by at least one R, 3-10 

membered heterocycle, 3-10 membered heterocycle substituted by at least one Rt, O-Cił  aryl, C6-Co aryl 

5 substituted by at least one R, 5-10 membered heteroaryl, 5-10 membered heteroaryl substituted by at 

least one R1’, Cl-Ce aralkyl, C -C8 aralkyl substituted by at least one R’, C,-Ca heteroaralkyl, CC 

heteroaralkyl substituted by at least one R, and CI-Ca perfluoroalkyl; or R° and RU, togethe with the atom 

to which they are attached, form a 3 to B membered ring; 

each R, which may be the some or different, Is selected from halide, -OH, -N,-C(0)R, - 

10 C(0)OR’, -C(o)NR, oxo, -OR k. -OC(0)R. -NO2, NRkR1, N(Rk)C(0)fQ, $Rk, ..S(0)R, S(0)2Rk, Cj-

by Cip alkyl, C1-C2 alkyl substituted by at least one Rm, C.Cq cycloalkyl, 02-012 cycloalkyl substituted at 

least one Rm, 02-012 alkenyl, CrCj2 alkenyl substituted by at least one Rm, 0r012 alkynyl, 02-012 alkynyl 

substituted by at least one Rm, 3-10 membered heterocycle, 3-10 membered heterocycle substituted by I 

to 4 Rm, C -C10 aryl, Ce-Clo aryl substituted by I to 4 Rm, 5-10 membered heteroaryl, 5-10 membered 

;to 15 heteroaryl substituted by I to 4 Rm, 01C3 aralkyl, 01-03 aralkyl substituted by 1 4 Rm, C,-C, 

heteroaralkyl, 01-03 heteroaralkyl substituted by I to 4 Rm, and 08-08 perfluoroalkyl; 

and R1 are each Independently selected from -H, -01-I, 08-08 aliphatic, and C143 perfluoroalkyl; 

and 

20 NRkRl, 
is selected from halide, -OH, -ON, C(0)Rk, C(0)ORk, CONRkRl, oxo, .OR" OC(0)Rk, -NO2, 

�N(Rk)C(0)Rk, $Rk, S(0)Rk, S(0)2Rk, and 08-03 perfluoroalkyl; 

or a pharmaceutically acceptable salt, solvate or hydrate thereof. 

In another embodiment, the present Invention provides a compound of formula t 

25 wherein: 

R1 is chosen from -S(0)R, -8(0)2R8, 01-012 alkyl, 01-012 alkyl substituted by at least one R ca. 

Cjg cycloalkyl, C3-C12 cycloalkyl substituted by at least one R, 02-012 alkenyl, 02-012 alkenyl substituted by 

at least one Rf, CrC12 alkynyl, C2-012 alkynyl substituted by at least one R 3-10 membered heterocycle, 

3-10 membered heterocycle substituted by at least one R 01-06 aratkyi, CI-Ce erg I
 substituted by at 

30 least one Kr, 01-06 heteroaralkyl, Cl-Cs heteroaraikyl substituted by at least one R, orclo aryl, c-ci 
aryl substituted by at least one R5, 5-10 membered heteroaryl, and 5-10 membered heteroaryl substituted 

by at least one R5, wherein any two adjacent R8 together with the atoms to which they are attached may 

form a fused 4-7 membered ring; 

and R3 are each independently chosen from -i-I, halide, -CN, -OH, -NO2, -NH Cl-Ce 

35 perfluoroalkyl, Ci-Ce atkoxy, C1-Ce alkoxyalkyl, unsubititutd Cl-Cs aliphatic, Ci?,-Ce alkylamine, 0r012 
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alkyl, 01-012 alkyl substituted by I or 2 groups selected from -OH, -NH2 and --ON, 03-012 cycloalkyl, CrC12 

cycloatkyl substituted by I or 2 groups selected from -01-I, -NH2 and �ON, 02-012 alenyl, 02-012 alkenyl 

substituted by I or 2 groups selected from -OH, -NH2 and �ON, %-012 alkynyl, and C2-C2 alkynyl 

substituted by I or 2 groups selected from -OH, -NH2 and �ON; 

6 R8 Is selected from Rc, -OH, halide, -ON, -C(0)W, -C(0)OW, -.C(0)NHR°, C(0)NRcRI, 0Rc, - 

OC(0)Rc, -NO2, -NHR*, NR0Rd, -N(R0)C(0)W, -NHO(0)R -SW, S(0)W, and S(0)0 
Ra, R°, and R8 are each independently selected from 01-012 alkyl, C1-C12 IkyI substituted by at 

least one R CaCl2 cycloalkyl, 03-C12 cycloalkyl substituted by at least one R1 Q3-C12 alkenyl, C2-C 

alkenyl substituted by at least one R C3-C aikynyl, 02-012 alkynyl substituted by at least one R, 3-10 

10 membered heterocycle, 3-10 membered heterocycle substituted by at least one R, -Cia aryl, 08-010 aryl 

substituted by at least one R 5-10 membered heteroaryl, 5-10 membered heteroaryl substituted by at 

least one R, C1-C6 aralkyl, Oj-03 aralkyl substituted by at least one R CI-C heteroaralkyl, 01-06 

heteroaralkyl substituted by at least one R and 01-06 pertluoroalkyl; or R° and Rd, together with the atom 

to which they are attached, form a 3 to 8 membered ring; i 

15 each Rf, which may be the same or different, is selected from halide, OH, -ON, C(0)Rk, 

C(0)OR’, C(0)NRkRJ, oxo, ..ORk, OC(0)Rk, -NO2, -NRW, N(Rk)C(0)RI, SRk, 4.S(0)Rk, S(0)2Rk, C,-

C12 8141, 01-012 alkyl substituted by at least one gm, 03-012 cycloalkyl, 03-012 cyclóalkyl substituted by at 

least one R, 02-012 alkenyl, 02-012 alkenyl substituted by at least one Rm, C2-C12alkynyl, 02-C12 alkynyl 

substituted by at least one gm, 3-10 membered heterocycle, 3-10 membered heterpoycle substituted by 1 

20 to 4 Rm, 03-010 aryl, C8OW aryl substituted by I to 4 Rm, 5-10 membered heteroaryl, 5-10 membered 

heteroaryl substituted by I to 4 R, C1-03 aralkyl, Cj-C3 aralkyl substituted by I to 4 Rm, Cj-C heteroaralkyl, C1-03 

heteroaralkyl substituted by Ito 4 R, and 
Ci-08 

perfluoroslkyl; 
R  and R are each independently selected from -I-I, -OH, 01-08 aliphatic, and Cj-02 perfluotoalkyl; 
Rm is selected from halide, -OH, -ON, -C(0)R", C(Q)Ogk, 

-CON&W, oxo, ORk, 

OO(0)Rk, 
-NO2, 25 -NR, .N(Rk)C(0)Rk, SRk, S(0)R, 8(0)2Rk, and C-C3 

perfiuoroalkyl; and 

when the 

atoms of any two adjacent R8 groups that are attached directly to R1  are chosen from 

carbon, nitrogen, oxygen and sulfur, then said adjacent R8 groups may form 
a fused 4-7 

membered ring; 

or 
a 

pharmaceutically acceptable salt, solvate or hydrate thereof. In 

another embodiment, the present Invention provides a compound of fojiriula V, 30 wherein: R1 Is chosen 

from 
-S(0)W, 8(0)2Ra, 01-012 alkyl, Oi-C12 alkyl substltutd by at 

least one R, 03-013 

cycloalkyl, 
03-012 cycloalkyl 

substituted by at least one 
R, 03-013 

alkenyl, 
02-b12 

alkenyl substituted by 35 at least one R 03-C12 alkynyl, 02-012 alkynyl 

substituted by at least one R, 3-10 membered heterocycle, 

3-10 

membered heterocycle substituted by at least one R, C1.06 aralkyl, C1-0 aralkyl substituted by at 
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least one R, 01-Ce heteroaralkyl, 01-C heteroaralkyl substituted by at least one R1, Crdia aryl, CrClo 

aryl substituted by at least one R8, 5-10 membered heteroaryl, and 5-10 membered heteroayi substituted 

by at least one R8, wherein any two adjacent R8 together with the atoms to which they are attached may 

form a fused 4-7 membered ring; 

R2 and R3 are each independently chosen from -H, halide, -ON, -OH, -NO2, -NH2, C -O 

perfiuoroalkyl, 0-C3 aikoxy, 01-Ce elkoxyalkyl, unsubstituted OrCe aliphatic, 01-C alkylamine, 01-012 

alkyl, CI-Cl, alkyl substituted by I or 2 groups selected from -H, -NH2 and �ON, 03-012 cycloalkyl, 03-C12 

cycloalkyl substituted by I or 2 groups selected from -OH, -NH2 and �ON, C -C12 alkenyl, Cz-012 alkenyl 

substituted by I or 2 groups selected from -OH, -NH2 and �ON, C2-C12 alkynyl, and Q2-0112 alkynyl 

substituted by I or 2 groups selected from -OH, -NH2 and �ON; 
Re is selected from R", -OH, halide, -ON, -C(0)R°, -C(0)OR°,C(0)NHRa,  -0(0)NRW, 0R° - 

OC(0)R’, -NO2, NHRc, -NROW, -N(R’)C(0)R’, -NHO(0)W,-SRO, -S(0)R°, and -S(0)21R 
Ra, Rc, and Rd are each independently selected from 01-012 alkyl, CI-C12 alkyl substitUted by at 

least one R, 03-C12 cycloalkyl, C-C cycloalkyl substituted by at least one Ri’, C2-C12 alkenyl, C2-c12 

alkenyl substituted by at least one R 03-012 alkynyl, 02-012 alkynyl substituted by at least one, Rt 3-10 

membered heterocycle, 3-10 membered heterocycle substituted by at least one R, CrCto aryl, C r?cld aryl 

substituted by at least one R, 5-10 membered heteroaryl, 5-10 membered heteroaryl substituted by at 

least one R, C,-Ca aralkyl, CI-Ca aralkyl substituted by at least one R, 01-C heteroaralkyl! CrCe 

heteroaralkyl substituted by at least one R, and Cl-Ce perfluoroalkyl; or R° and R4, together with the atom 

to which they are attached, form a 3 to 8 membered ring; 

each R, which may be the same or different, Is selected from halide, -OH, -CM, C(0)Rk, - 

C(0)ORk, C(0)NRkR, oxo, ORk, OC(0)Rk, -NO2, NRkRJ, N(Rk)C(0)lQ, -SR, S(0)Rk, S(0)2Rk, C,-

C12 r012 alkyl, 01-012 alkyl substituted by at least one Rm, 03-012 cycloalkyl, 03-012 cycloalkyl substituted :by at 

least one Rm, 02-012 alkenyl, 02-012 alkenyl substituted by at least one Rm, 02-012 alkynyl, 02-012 eflcynyl 

substituted by at least one Rm, 3-10 membered heterocyªle,  3-10 membered heterocycle substituted by 1 

to 4 Rm, 0e-CID aryl, C-Cjo aryl substituted by I to 4 Rm, 5-10 membered heteroaryl, 5-10 membired 

heteroaryl substituted by I to 4 Rm, O -C aralkyl, 01-03 aralkyl substituted by I to 4 Rm, 003 

heteroaralkyl, CI-Cs heteroaralkyl substituted by I to 4 Rm, and Cl-Ce perfluoroalkyi; 
Rk and R are each independently selected from -H, -OH, 01-C8aliphatic, and 01-C3perfluaroalkyl; 

Rm Is selected from halide, -OH, -CM, C(0)RI, .C(0)ORk, -OONRkRI , oxo, 0pk, OC(0)Rk, -Nb2, 

NRkR,-N(R)C(0)R’, SRk, ..S(0)Rk, 8(0)21Rk, and 01-03 perfluoroaikyl; and 

when the atoms of any two adjacent R3 groups that are attached directly to R are chosen from 

carbon, nitrogen, oxygen and sulfur, then said adjacent R5 groups may form a fused 4-7 membered ring; 

or a pharmaceutically acceptable salt solvate or hydrate thereof. 

In some embodiments, R2 and R8 are �CR3. In some embodiments, R4 Is selected from 00pB, 

C(0)NHRa, and C(0)NRRb; and Fr is selected from C1-012 alkyl, 01-012 aikyl substituted by at least one 

R1, 03-013 cycloalkyl, 03-012 cycloalkyl substituted by at least one R, C2-C12 alkenyl, C-C alkeny 

substituted by at least one R 02-012 alkynyl, and 02-012 alkynyl substituted by at least one R. in some 

embodiments, R Is selected from cycloalkyl, and cycloalkyl substituted by at least one R. In some 

embodiments, R is selected from cyclopropyl, and cyclopropyl substituted by at least one R. In some 

s 



WO 2006/072831 PCT/1B2005/003975 

embodiments, R is selected from cyclopropyl, and trans-2-phenylcyclopropyl. In some embodiments, Rd 

Is selected from ethyl and ethyl substituted by at least one R In some embodiments, Ru is 

P."CH3 0 NCH3 
CH. In some embodiments, Ru Is CH3 In some embodiments, Ru Is selected from 

0 
S-’CWCCH3 

ethyl and ethyl substituted by at least one R. In some embodiments, Rd is In some 

P."CIH3 

5 embodiments, R is 

In some embodiments, R4 Is In some embodiments, R4 is 

In some embodiments, R1 is selected from 5-10 membered heteroaryl, and 5-10 membered 

heteroaryl substituted by at least one R5. In some embodiments, Ring A Is 5-10 membered heteroaryl. In 

� some embodiments, Ring A is 5-10 membered heteroaryl substituted by at least one R6. 

10 In some embodiments, the 5-10 membered heteroaryl is selected from pyrrole, furan, th(ophene, 

oxazole, thiazole, pryazole, pyridine, pyrimidine, qulnoline, Isaqulnotine, purine, tetrazole, triazlne, and 

carbazole. 

In some embodiments, the 5-10 membered heteroaryl substituted by at least one Rs Is selected 
I I I 

NN N 

15 
from F3Ct L*L3 FSC and 

47 
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each R5 is Independently R"; 

each R’ is independently -(L1)m-(CiC5 perfluoalkyl), 01-C6 alkyl, C2-05 alkenyl, C2-C8 alkyflyl, - 

(CI-C3 alkyIene)-(C-C, cycloalkyl), -(C1-C3 atkytene)m-(3-4 member heterocyclyl) optionally substituted 

by 1-2 C -C3 alkyl, -(L)m-haflde, (L)m’CN, 31)mC(0)R’, (Ll)mC(0)ORK, (Ll),C(0)NRkR, (L1),  

5 C(0)SR, (Ll)mQRk, <L)mOC(0)Rk, (L)nOC(0)NRRC, "(L)m44O2, (Ll)mNRkR, (L)nrN(Rk)C(0)RI, 

(Ll)mN(R)C(0)QR, (Ll)mOLNRkRl, (L’) LORk, (Ll)mNRLORk, (Ll)rrrSRk, (Ll)mS(0)Rk, - 

(L5m,S(0)ORk, (Ll)m$(0)NRJRk, (LrrS(0)2Rk, (L1)mS(0)20R or *(L8(0)2NRiRk, wherein each R1 

and Rk is independently H, OH, C-(:3 alkyl or 01-C3 pertluoroalkyl, or R1 and Rk on the same nitrogen 

forms a 3-4 member ring selected from azlrlciinyl and azetidinyl; if Is a bivalent radical selected from -(Cl-

10 C3 alkylene)- -((:3-C4 cycloalkylens)-, -(3-4 member heterocyctytene)-, -(Ca-05 alkytene)-(05-C4 

cycloalkylene)-, -(Cs-C4 cycloalkytene)-(C1-C3 alkylene)-, -(01-C3 alkylene)-(3-4 member heterooyclylene)-

and -(3-4 member heterocyclylene)-(01-03 alkylene)-; 

R Is selected from �(C3-C7 cycloalkylene)-phenyl, -(C5-C7 cycloalkylane)-(5-12 member 

heteroaryl), -(C5-C oycloalkyiene)-(3-12 member heterocyalyl) and -(C3-C7 cycloalkyene)-(C5-C12 
15 cyclosikyl), Fr is optionally further substituted by 1-8 groups selected from cxc and Rx; and 

Seach
 m is independently 0 or 1; 

or a pharmaceutically acceptable salt, solvate or hydrate there of. 

In one particular aspect of this embodiment, and in combination of any other particular aspect not 

inconsistent, B is �0-, R2 is unsubstituteci methyl, R3 is unsubstituted methyl. More particularly, R1 is 

20 selected from 
I I I I I 

N Wao a 

� HKJ cCJ  jN NO( 
1and 

N N 
. Also more particularly, R1 Is seleced from 

O Qz> c(XJ cfN ?-IN CMN"  LN*JSfld 

N

 

<0 -N L)J çu 
25 N N and N 
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In another particular aspect of the embodiment and in combination of any other particular aspect 

not inconsistent, B i �NH-, R2 Is unsubstituted methyl, R3 is unsubstituted methyl. More particularly, R 

Is selected from 
I I I I I 

(> 

HJ 
(XNO,NNOCNrDcand 

N N Also more particularly, R is selected from 

I I I I 
I 

� 

NN a> 

In another particular aspect of the embodiment, and in combination of any other particular aspect 

10 not inconsistent, Ra is selected from --cyclopropylene-phenyl, -cyclopropylene-(5-12 member heteroaryl) 

and �cyclopropyfene-(3-12 member heterocyclyl), R Is optionally further substituted by 1-6 groups 

selected from oxo and Rx. More particularly, R is selected From 

7 Cb\ 
and 

wherein the stereochemistry indicated herein represents that the two substituents of the cyclopropylene 

15 

group are trans, Ra is optionally further substituted by 1-6 groups selected from oxo and W. Even more 

particularly, the stereochemistry indicated herein represents the absolute stereochemistry at the carbon 

centers of the cyclopropylene group. 

In yet another embodiment, the current invention provides a compound of formula VII, 

R2 
R3 

H’Rb 
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vii 
wherein: 

B is a bonds CHRt -, or �NH-, wherein Rt is H or C1-03 alkyl; 

R1 Is selected from 

<xçX   OC? J 0 

� çX  4QçJN’Q  ccX)OO() 

tc:1 JN HN(jN 

�N
 C- )N N 

N andQ?N and 

R1 Is optionally further substituted by 1-5 R5; 

10 R2 is unsubstitued Cj-C3 alkyl, R3 is unsubstituted 01-0 alkyl, or R2 and R3 form a ring selected 

from unsubstituted cyclopropyl and unsubstituted cyclobutyl; 

Fr is selected from �(0), -phenyl, -(L2)m-(512 member heteroaryl), (L2)m(CCl2 cycloalkyl), 

and (L2)m(312 member heterocyclyl), wherein 0 is a bivalent radical selected from �(C1-C3 alkylene)-, - 

(C3-C4 cycloalkylene)-, �(01-03 atkylene)-(Cs-C4 cycloalkylene)-, -(C3-C4 cycloalkylene)-(C1-C3 alkylens)-, 

15 -0-, �(01-03 alkylane)-O- and -0�(C1-C3 lkyIene)-, and Fe is optionally further substituted by 1-8 groups 

seleted from oxo and Rx; 

Rb is -(C,-C a1yl5fle)_NRPR, wherein each RP and R9 Is independently I-I, C1-C3 alkyl, or R 

and R4 forms a 3-7 member heterocyclyl containing 1-2 heteroatoms selected from 0 and N, the said 3-7 

member heterocyclyl Is optionally further substituted by 1-3 groups selected from halide and C1-C3 alkyl; 

20 each R5 is Independently Rx; 

each Wis Independently (L1)m(CiC6 perfluoallcyl), 01-Ce alkyl, C2-C6 alkenyl, 03-C6 alkynyl, - 

(CI-C3 alkylene)m-(C3-C4 cycloalkyl), -(C1-C3 alkylene)m-(3-4 member heterocyclyl) optionally substituted 

by 1-2 C1-C3 alkyt, -(L),,-halide, (L1)nrCN, (Ll)mC(0)Rk, (Ll)mC(0)ORk, (Ll)mC(0)NRkRI, (L1)nr 

C(0)SR, (Ll)mORk, (Ll)mOC(0)Rk, (Ll)mOC(0)0Rk, (L1)m’NO2, (Ll)mNRkRhi (LlmN(Rk)C(0)R - 

25 (Ll)N(Rk)C(0)0RJ, (Ll),0Ll0Rk, Ll)mNRL0Rk, (Ll)mSRk,-(L’)",-S(0)R, - 

(Ll),.S(0)ORk, (Ll)mS(0)NRIRk, (Ll)m,S(0)2Rk, *(Ll)mS(0)2OR1 or .(L1)m..S(0)2NRRk, wherein each R1 

and Rh is independently H, OH, CrC3 alkyl or C -C3 perfluoroalkyl, or R1 and Rk on the same nitrogen 

forms a 3-4 member ring selected from aziridinyl and azetidiriyl; Lt is a bivalent radical selected from -(Ci-

C alkylene)-, -(C-C4 cycloalkylene)-, -(3-4 member heterocyclylene)-, -(C1-C3 alky(ene)-(Ca-C4 
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In some embodiments, the 5-10 membered heteroaryl substituted by at least one R5 is selected 

I I 

NN NN 

ANLN NN NN MNNN MeO 

o 
O 

)0 MeOANfl AJL MeN N N H2N 
NH2 NO from H  

NN I I 

MeONLN NN NNH2N0 ,D Me0N) 

Cl

rANN3 

HOf’ 3and 

In another embodiment, the current invention provides a compound of formula VI, 

R2 
R 

N 
N4 

�

vi 
wherein: 

B Is a bond, -CHR-, -0- or -NH-, wherein R’ Is H or 01-C3 alkyl; 

R1 is selected from 

I I I I 

<X<’X) x) c 
I I I 1 8 

I I 8 I I I 
I I 

N:C- N <x) <Jil> 
?01

> 
0 ¶N CN 

1 3 3 

8 8 I 
8

 

It 1 8 8 

NN N N NN 

Lu’) LY uf 
I 1 1 1 8 

I I I 
8 8 8 

cCN rJ 
N 

3 and N N 1and 

Is optionally further substituted by 1-5 R5; 

R2 is unsubstitued C1-C3 alkyl, R3 Is unsubstituted 01-C3 alkyl, or R2 and R3 forms a ring selected 

from unsubstituted cyclopropyl and unsubstituted cyclobutyl; 
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In some embodiments, the 540 membered heteroaryl substituted by at least one R6 is selected 

SN Nj 

from H3cCH3, F3C N SMS CI N Cl, CI N , and 

In some embodiments, the 5-10 membered heteroaryl substituted by at least one R5 is selected 

NN NN 

NN Me2NNNN
 

* 

MeO 

Me2NN H2N 
MeO N 

from HO 0 NI-12 NC Y::), 

MeO’N9 

NN 

Me2NNLCI 

NN 

MSON?LN7 

OH3, 

NN 

MaO N OMe 

NN NN 

CI"NNH2, and Cl’NOPr, 

MeO’N’N 

0 

N N 

MeONtpHO
 

- I 

I

NNHO 
NN NN 

MeONCl, CINCi, 
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cycloalkylene)-, -(C3-C4 cycloalkylene)-(C1-C3 alkylene)-, -(C1-C3 alkylene)-(3-4 member heterocyolylene)-

and -(3-4 member heterooyclylene)-(C1-C3 alkylene)-; and 

each m Is independently 0 or 1; 
or a pharmaceutically acceptable salt, solvate or hydrate there of. 

5 in one particular aspect of the embodiment, and in combination of any other particular aspect not 

Inconsistent, B, R, R  and the carbon that connects them form a S chiral center at the carbon. More 
particularly, the compound Is no less than 90% enantiomerically pure regarding the S chiral center. 

In another particular aspect of the embodiment, and In combination of any other particular aspect 

not inconsistent, B Is �0-, R2 Is unsubstituted methyl, R3 is unsubstituted methyl. More particularly, R1 Is 

10 selected from 
I I I $ 

cQcJJ4J()cQN’3() dN41j 

HNN N 
N 

JJN ]JN NO( and 

Also more particularly, R1 is selected from 

I I 

IX])CJX)JNCNQ(N SDI NY,  

15 N and N 

. In another particular aspect of the embodiment, and in combination of any other particular aspect 

not inconsistent, B is �NH-, R2 Is unsubstituted methyl, R3 is unsubstituted methyl. More particularly, R1 is 

selected from 
I I I I I 

<x:J(I N <JCCA"%,N N N 
<Jx 

20 
<jN HN1N (yN 

iT(N CJJJ 
and 

Also more particularly, R is sefeced from 



WO 20061072831 PCT200!003975 

- : 

’,< x <c ZX> 0 OQ 0, 
N and N 

In another particular aspect of the embodiment, and in combination of any other paticular aspect 

I not inconsistent, Rb Is selected from -01rN(CHa)CH, -CHNHCH3, -CH2NH2 and pyrollyl / 
5 In another particular aspect of the embodiment, and in combination of any other prt1cuIar aspect 

not inconsistent, Re is selected from phenyl, 542 member heter*aryl, 3-12 member heterocyclyl and 3-12 

member cycloalkyl, Re is optionally futher substituted by 1-6 groups selected from cxc and fr. 
In yet another embodiment, the current Invention provides a pharvPaceuticl composition 

comprising a compound of the Invention. 

10 
In yet another embodiment the current Inventloni provides a pharmaceutIa1 composition 

comprising a compound of the invention and a pharmaceutically acceptable carrier. 

In yet another embodiment, the current invention provides a method of treating a mammalian 

disease condition mediated by protein kinase activity, comprising administering to a mammal a 

therapeutically acceptable amount of a compound, salt, hydrate or solvate of the inventloi. in one aspect 

15 of this embodiment, mammalian disease condition IS tumor grOwth or abnomal cell proiifefration. 

In yet another embodiment, the current invention provides a method of moduiaUrg the activity of a 

protein kinase, comprising contacting the protein kinase with an effective amount 01 a compound, or 

pharmaceutically acceptable salt, solvate of any of the invention In one aspect of this embodiment, the 

protein kinase Is a PAM protein kinase. / 
. 20 In some embodiments, the present teachings provide pharmaceutical compsitions comprising 

any of the compounds described herein and a pharmaceutically acceptable carrier. /ExamPles of such 

compositions are described below. 

In some embodiments, the present teachings provide a method of treating abnrmal cell growth in 

a mammal, Including a human, the method comprising administering to the mammal any of compound or 

28 pharmaceutical composition of the present teachings. 

. in some embodiments, the abnormal cell growth Is cancer, Including, but /not limited to, lung 

cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutneous or 1ntrocuIar 

melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the anal reghn, stomach cancer, 

colon cancer, breast cancer, uterine cancer, carcinoma of the lliopian tube, carcinoma of the 

30 endometilum, carcinoma of the cervix carcinoma of the vagina, carcinoma of the vulva, Hodgkin’s 

Disease, cancer of the esophagus, cancer of the small intestine, cancer of the endcrIne system, cancer 

of the thyroid gland, cancer of the parathyrold gland, cancer of the adrenal gland, sarcoma of soft tissue, 

cancer of the urethra, cancer of the penis, prostate cancer, chronic or, acute l?ukemIa lymphocytic 

lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell carclnma, carcinoma of the 

36 renal pelvis, neoplasms of the central nervous system (CNS), primary ONSlymphora, spinal axis tumors, 
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brain stem gliorna, pituitary adenoma, or a combination of one or more of the foregoing cancers. In some 
embodiments, said abnormal cell growth is a benign proliferative disease, including, but not limited to, 
psoriasis, benign prostatic hypertrophy or restlaosis. 

In some embodiments, the method further comprises administering to the mammal an amount of 
5 one or more substances selected from anti-tumor agents, anti-angiogenesis agents, signal transduction 

Inhibitors, and antlprollferative agents, which amounts are together effective in treating said abnormal cell 

growth. Such substances include those disclosed In POT Publication Nos. WO 00138715, WO 00/38718, 
WO 00138717, WO 00/38718, WO 00138719, WO 00/38730, WO 00/38685, WO 00/37107 and WO 
00/38788, the disclosures of which are incorporated herein by reference in their entireties. 

10 Examples of anti-tumor agents include mitotic Inhibitors, for example ymca alkaloid derivatives such 
as vinbiastine vinorelbine, vindascine and vincristine; coichines aflochochine, ha)ichondrlrie, N-

benzoyitrimethyl-methyl ether colchiclnlc acid, dolastatin 10, maystansirle, rhizoxine, taxanes such as taxol 
(paclitaxel), docetaxei (Taxotere), 2’-N-(3-(dimethyiamlno)propyl]glutaramats (taxol derivative), 

thiocholohicine, trityl cysteine, teniposide, methotrexate, azathioprine, fluorouricil, cytocine arabinoside, 221-
15 difluorodeoxycytkflne (gemcitabine), adriamycin and mltamyoln. Alkylating agents, for example cis-platin, 

S 
carboplatin oxiplatin, ipropiatin, Ethyl ester of N-acetyt-DL-sarcosyl-L-Ieucine (Asaley or Asalex), 1,4-

cyclohexadiene-1 ,4-dicarbamlc acid, 2,5 �bls(1-az1rdinyi)-3,6-dioxo-, diethyl ester (diazlquone), 1,4-

bis(methanesulfonyloxy)butane (bisulfen or teucasulfan) chiorozotocin, clomesone, 

cyanomorpholinodoxorubicin, cyclodisone, dianhydroglactitol, fluorodopan, hepsulfam, mitomycin C 

20 hycantheonemltomycin C, mitozolamide, 1-(2-chloroethy))-4-(3-chloropropyl)-piperazine dihydrochioride, 

piperazinedione, pipobroman, portiromycin, splrohydantoin mustard, teroxirone, tetraplatirt, thiotepa, 

trlethylenemelamine, uracli nitrogen mustard, bis(3-mesyloxypropy0amine hydrochloride, mitomycin, 

nitrosoureas agents such as oyclohexyl-chtoroethylnitrosourea, methytcyctohexyl-chloroethylnitrosourea 1-
(2-chloroethyl)-3-(2,6-dioxo-3-piperldyl)-1-nitroso-urea, bia(2-chloroethyl)nitrosourea, procarbazine, 

25 

dacarbazine, nitrogen mustard-related compounds such as mechloroethamine, cyclophosphamide, 

ifosamide, meiphalan, chiorambucil, estramustine sodium phosphate, strptozoin, and temozolamide. DNA 

anti-metabolites, for example 5-ftuorouradil, cytosine arablnoside, hydroxyurea, 2-(3hydroxy-2-

pyr)nodinyl)methylene]-hyrira7inecarbothioamide, deoxyfluorouridine, 5-hydroxy-2-tormylpyridine 

thiosemicarbazone, alpha-2’-deoxy-8-thloguanoslne, aphidicolin glycinate, 5-azadeoxycytidine, beta-

30 thioguanine deoxyiiboslde, cyclocytidirie, guanazote, inosine glycodialdehyde, macbecin II, 

S 
pyrazolimklazoie, clathibine, pentostatin, thioguanine, mercaptopurine, bleoniycin, 2-chlorodeoxyadenosine, 

inhibitors of thymidylate synthase such as raltitrexed and pemetrexed disodium, clofarabine, floxuridine and 

fludarabine. DNNRNA antimetabolites, for example, L-alanoslne, 5-azaoytldine, acivicin, aminopterin and 

derivatives thereof such as .chioro6((2,d1am1no.5-methyI-6-quinazollnyI)-methyI1amino1benzoylj-L-

35 aspartic acid, N[4-(2,4-dlamIno-5ethyI-6-qulnazolinyl)methyIjaminoj-benzoyl]-L-aspartic acid, N-(2-chloro-

4-if(2,4-diaminopteridlnyl)methyl]amino]benzoyl]-L-aspartic acid, soluble Bakers antifol, dichioroatlyl 

lawsone, brequinar, ftoraf, dlhydro-5-azacytidine, methotrexate, N-(phosphonoacetyl).L-aspartic acid 

tetrasodium salt, pyrazoforan, trimetrexate, pilcamycirt, actinomycin D, cryptophycin, and analogs such as 

cryptophycln-52 or, for example, one of the preferred anti-metabolites disclosed in European Patent 

40 Application No. 239352 such as 
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2-thenoyl)-L-glutamic acid; growth factor Inhibitors; call cycle Inhibitors; intercalating antibiotics, for example 
adriamycin and bleomycin; proteins, for example Interferon; and anti-hormones, for example anti-estrogens 
such as Nolvadex (tamoxifen) or, ibr example anti-androgens such as Casodex (4’-cyano-3-(4-

fiuorophenylsulphonyl)-2-hyclroxy-2-methyl-3’-(tritluoromethyt)propionanilide). Such conjoint treatment may 
5 be achieved by way of the simultaneous, sequential or separate dosing of the individual components of the 

treatment. 

Anti-ar,giogenesis agents include MMP-2 (matrix-metalloprotienase 2) Inhibitors, MMP-9 (matrix-
metailoprotienase 9) Inhibitors, and COX-11 (cyclooxygenase II) Inhibitors. Examples of useful COX-11 
Inhibitors Include CELEBREXN (alecoxib), valdecoxib, and rofecoxib. Examples of useful matrix 

10 metalloprotelnase Inhibitors are described in WO 96133172 (published October 24, 1996), WO 98/27683 
(published March 7, 1998), European Patent Application No, 97304971.1 (filed July 8, 1997), European 
Patent Application No. 993086172 (filed October 29, 1999), WO 98/07697 (published February 26, 1998), 

WO 98/03516 (published January 29, 1998), WO 98134918 (published August 13, 1998), WO 98/34915 

(published August 13, 1998), WO 98133768 (published August 6, 1998), WO 98130566 (published July 16, 
15 1998), European Patent Publication 608,046 (published July 13, 1994), European Patent Publication 

931,788 (published July 28, 1999), WO 90/05719 (published May 331, 1990), WO 99152910 (published 

October 21, 1999), WO 99/52889 (published October 21, 1999), WO 99/29667 (published June 17, 1999), 
PCT international Application No. PCTIIB9B/01 113 (filed July 21, 1998), European Patent Application No. 

99302232.1 (filed March 25, 1999), Great Britain patent application number 9912981.1 (filed June 3, 1999), 
20 United States Provisional Application No. 60/148,464 (filed August 12, 1999), United States Patent 

5,863,949 (Issued January 26, 1999), United States Patent 5,861,510 (issued January 19, 1999), and 

European Patent Publication 780,388 (published June 25, 1997), all of which are herein incorporated by 

reference in their entirety. Preferred MMP-2 and MMP-9 Inhibitors are those that have little or no activity 

inhibiting MMP-1. More preferred, are those that selectively inhibit MMP-2 and/or MMP-9 relative to the 

S 
25 other matrix-metalloprotelnases (i.e. MMP..1, MMP-3, MMP-4, MMP-5, MMP-8, MMP-7, MMP-8, MMP-10, 

MMI-11, MMP-12, and MMP-13). 

Examples of MMP Inhibitors include AO-3340, P0 32-3555, RS 13-0830, and the following 
compounds: 3-g4-(4-fiuoro-phenoxy)-benzenesulfonyl3-(1-hydroxycarbamoyl-cyclopentyl)-aminoj-

proplonic acid; 3-exo-3-4-(4-fiuoro-phenoxy).benzenesutfbnylumlna]-8-oxa-bicyc1ot3.2. 1]octane-3-

30 carboxylic acid hydroxyamide; (2R, 3R) 1-t4-(2-chloro-4-fluoro-benzyloxy)-benzenesuifonyl]-3-hydroxy-3-

methyl-piperidine-2-carboxyilc 

acid hydroxyamide; 4-(4-(4-fiuoro-phenoxy)-benzenesulfonylamlno3-

tetrahydro-pyran-4-carboxylic acid hydroxyamide; 3-[[4-(4-fIuoro-phenoxy)-benzenesulfonyl-(1-

hydroxyoarbamoyt-cyclobutyl)-amlno]-propionlc acid; 4-4-(4-ch1oro-phenoxy).benzenesutfonylamino]-

tetrahydro-pyran-4-csrboxylic acid hydroxyamide; 3-4-(4.chtoro-phenoxy)-benzenesulfonyIamino]-

35 tetrahydro-pyran-3-carboxylic acid hydroxyamide; (2R, 3R) 1-(4-(4-fluoro-2-methyl-benzylcxy)-

benzenesulfonyl)-3-hydroxy-3-methyl-piperidine-2-carboxylic acid hydroxyamide; 3-r[4-(4-fiuoro-phenoxy)-
benzenesulfonyl]-(1-hydroxycarbamoyl-1-methyl-ethyl)-aminoj-propionlc acid; 34j4-(4-tluoro-phenoxy)-

benzeneaulfonyl3-(4-hydroxy-carbamoyltetrahydro-pyran-4-yl)-amlno3-propionic acid; 3-exo-8-4-(4-chIoro-

phenoxy)benzene-sulfonylamlno]-8-oxa-bicycIo3.2.1]octane-3-carboxyllo acid hydroxyamide; 3-endo-3-

40 (4-(4-fiuoro-phenoxy)-benzenesulfonyiarnino]-8-oxa-blcyclo[.3.2.l300tane-3-carboxylic acid hydroxyamide; 

7. 
4 
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3-[4-(4-fiuoro-phenoxy)-benzenesulfonyiamlno]-tetrahydro-furan-3-carboxyllc acid hydroxyamide; and 
pharmaceutically acceptable salts, solvates and hydrates thereof, 

Examples of signal transduction inhibitors Include agents that can inhibit EGFR (epidermal growth 
factor receptor) responses, such as EGFR antibodies, EGF antibodies, and molecules that are EGFR 

5 inhibitors; VEGF (vascular endothellal growth factor) inhibitors; and erbB2 receptor inhibitors, such as 
organic molecules or antibodies that bind to the erbB2 receptor, for example, HRCEPTIN (Genentech, 
Inc. of South San Francisco, California, USA). 

EGFR inhibitors are described in, for example in WO 95/19970 (published July 27, 1995), WO 
95/14451 (published April 9, 1998), WO 98/02434 (published January 22, 1998), and United States Patent 

10
 6,747,498 (issued May 5, 1998). EGFR-inhibiting agents include, but are not limited to, the monoclonal 

antibodies 0225 and anti-EGFR 22Mab (ImClone Systems Incorporated of New York, New York, USA), 
the compounds ZD-1839 (Astrazeneca), BIBX-1382 (Boehringer Ingeiheim), MOX-447: (Medarex inc. of 
Annandale, New Jersey, USA), and OLX-103 (Merck & Co. of Whitehouse Station, New Jersey, USA), 

VRCTC-310 (Ventech Research) and EGF fusion toxin (Seragen Inc. of Hopkinton, Massachusetts). 

15 VEGE inhibitors, for example 81.1-5416 and SU-6668 (Sugen Inc. of South San Francisco, 

S 
California, USA), can also be combined or co-administered with the composition. VEOF inhibitors are 
described in, for example in WO 99/24440 (published May 20, 1999), PCT international Application 

PCT/1599100797 (filed May 3, 1999), in WO 95/21813 (published August 17, 1995), WO 99181422 

(published December 2, 1999), United States Patent 5,834,504 (issued November 10, 1998), WO 98/60358 

20 (published November 12, 1998), United States Patent 5,883,113 (issued March 16, 1999), United States 

Patent 5,886,020 (issued March 23, 1999), United States Patent 5,792,783 (issued August 11, 1998), WO 

99/10349 (published March 4, 1999), WO 97/32856 (published September 12, 1997), WO 97/22596 

(published June 26, 1991), WO 98/54093 (published December 3, 1998), WO 98/02438 (published January 

22, 1898), WO 99/16756 (published April 8, 1999), and WO 98102437 (published January 22, 1998), all of 

25 which are herein incorporated by reference in their entirety. Other examples of some specific VEGF 

inhibitors 
are 1M862 (Cytran Inc. of Kirkland, Washington, USA); anti-\/FGF monoclonal antibody 

bevacizumab (Genentech, Inc. of South San Francisco, California); and angiozyme, a synthetic ribozyme 

from Ribozyme (Boulder, Colorado) and Chiron (Emeryville, California). 

ErbB2 receptor inhibitors, such as GW-282914 (Glaxo Wellcome plc), and the monoclonal 

30 antibodies AR-209 (Aronex Pharmaceuticals inc. of The Woodlands, Texas, USA) and 28-1 (Chiron), may 

S 
be administered in combination with the composition. Such erbB2 Inhibitors include those 

described
 in 

WO 98/02484 (published January 22, 1998), WO 99/35148 (published July 15, 1999), WO 99/35132 

(published July IS, 1999), WO 98/02437 (published January 22, 1998), WO 97/13760 (published April 17, 

1997), WO 95/19970 (published July 27, 1995), United States Patent 5,587,458 (Issued December 24, 

35 1995), and United States Patent 5,877,306 (issued March 2, 1999), each of which is herein Incorporated 

by reference in its entirety. Erb132 receptor inhibitors useful in the present invention are also described in 

United States Provisional Application No. 601117,341, filed January 27, 1999, and in United States 

Provisional Application No. 60/117,346, filed January 27, 1999, both of which are herein incorporated by 

reference in their entirety. 
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Other antiproliferative agents that may be used Include inhibitors of the enzyme faresyl protein 
transferaso and Inhibitors of the receptor tyrosine kinase PDGFr, Including the compounds disclosed and 
claimed in the following United States patent applications: 091221946 (filed December 28, 1998); 
09/464058 (filed December 2, 1999); 09/501183 (flied February 9, 2000); 09/539930 (filed March 31, 

6 2000); 09/202796 (filed May 22, 1891); 09/384338 (filed August 26, 1999); and 09/383755 (filed August 

28, 1999); and the compounds disclosed and claimed in the following United States provisional patent 
applications: 60/168207 (flIed November 30, 1999); 60/170118 (filed December 10, 1999; 60/177718 
(filed January 21, 2000); 60/188217 (filed November 30, 1999), and 80/200834 (flied May 1, 000), Each 
of the foregoing patent applications and provisional patent applications is herein incorporated by reference 

10 In their entirety. 

Compositions of the invention can also be used with other agents useful in treating abnormal cell 

growth or cancer, Including, but not limited to, agents capable of enhancing antitumor immune responses, 
such as CTLA4 (cytotoxic lymphoolte antigen 4) antibodies, and other agents capable of blocking CTLA4; 

and anti-proliferative agents such as other famesyl protein transferase Inhibitors, $póclfic  CTLA4 

15 antibodIes that can be used in the present Invention include those described in United States Provisional 

Application 80/113,647 (filed December 23, 1998) which Is herein Incorporated by reference 16 Its entirety. S Unless otherwise stated, the following terms used in the specification and claips have the 
meanings discussed below. Variables defined in this section, such as R, X, n and the like, are for 

reference within this section only, and are not meant to have the save meaning as may be used outside of 

20 this definitions section. Further, many of the groups defined herein can be optionally substituted. The 

listing In this definitions section of typical substituents Is exemplary and is not Intended to limit the 

substituents defined elsewhere within this specification and claims. 

As used herein, the symbol E------] when incorporated into the chemical structure of a 
substituent means that the atom to which [------] is attached is the point of attachment of that 

25 substitutent to some position on another molecule. For example, ,X in the hypothetical molecule CH3CH2- 

:6: 
X might be defined as x is 4 

. In which case, the placement of[-------attached to the 

arbitrarily numbered position C-I, means that C-I of the phenyi ring is attached to the methylene carbon. 

The symbols "" and when used together In a single molecure without further 

Indication otherwise, merely indicate relative stereochemistry of trans or c/s where applicable. The 

30 symbol ’’" and the symbor , used together or separately, in combination with an Indication of 

them representing the absolute stereochemistry, or an indication of US" or "R in the corresponding 

chemical structure or the accompanying chemical name, Indicate the absolute stereochemistry of the 

corresponding chiral center. 

"AIiphatic" refers to straight-chain, branched or cyclic CI-C12 hydrocarbons which are completely 

35 saturated or which contains one or more units of unsaturation but which are not aromatic. Examples of 

aliphatic groups include linear, branched or cyclic alkyl, alkenyl, aikynyl groups and hybrids thereof such 
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as (cycloalkyl)alkyl, (cycloaflcenyl)aikyt, etc. An aliphatic group may be optionally substituted by 1-8 

substituents. Suitable substituents on an aliphatic group Include: 3-12 member heterocyclyl, CrCla aryl 
5-12 member heteroaryl, halide, -NOa, NH2, NR -ON, -COR, -00CR, -CONR2, .QH, -OR, -00CR. -ER, - 

SCR, -SO2R, -SONR2, -SO2NR2, wherein R Is H, CrCio alkyl, 3-10 member heterccycIyL, C-C1ary), 5-12 
5 member heteroaryl. 

’CI-C12 aikyr refers to   straight chain or branched saturated hydrocarbon radical having from I to 

12 carbon atoms. A CI-C12 alkyl group may be optionally substituted by at least one substituent. Suitable 

substituents on a C1-C.2 alkyl group include, but are not limited to 3-12 member hsteroeyclyl, CrCw aryl, 

5-12 member heteroaryl, halide, -NO2, -NR2, -ON, -OCR, -000R, -CONR2, ’01›1, -OR, -00CR, -BR, - 

10 SCR, -802R, .’SONR2, -802NR2, wherein each R is independently -H, C1-C16 alkyl, 3-12 member 

heterocyclyl, 0-0 aryl, 5-12 member heteroaryl. Examples of C1-C12 alkyl groups include, but are not 

limited to methyl, ethyl, propy!, Isopropyl, butyl, sec-butyl, iso-butyl, tort-butyl, póntyl, neo-pentyl, sac-

panty), hexyl, heptyl, octyl, and the like, Including substitutued forms thereof. Further, the term "alkyl" 

refers to a straight chain or branched saturated hydrocarbon radical of 1 to 20 carbon atoms, or I to 12 

15 carbon atoms, or I to 8 carbon atoms, or 1 to 6 carbon atoms, or I to 4 carbon atoms. "Lower alkyl" 

S 
refers specifically to an alkyl group having Ito 4 carbon atoms. Alkyl may be substthted or unsubstituted. 

Suitable substituents on an alkyl group are the same as those described for a C1-C1 aikyl group. 

Cyc1oa1kyr refers to a cyclic saturated hydrocarbon radical having from 3 to 20 carbon atoms. A 

cycloalkyl group may be monocyclic and where permissible may be bieycllc or poycyciic. A cycloalkyl 

20 group may be optionally substituted by at least one substituent. Suitable substituents on a cycloalkyl 

group are the same as those described for an alkyl group. Examples of cycloalkyl gr ups Include, but are 

not limited to cyclopropyl, cyolobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, nobomyl, adamantyl, 

and the like, Including substitutued forms thereof. 

"Nonarornatic carbocyclyl" refers to a 3 to 12 member all-carbon monocyclic ring group, all-carbon 

25 bicyclic or multicyclic ring system group wherein one or more of the rings may contain one or more double 

bonds but none of the rings has a completely conjugated p1-electron system. Examples, without limitation, 

of nonaromatic carbocyclyl are cyclopropyl, cyclobutyl, cycioperityl, cyclopentenyl, cyclohexyl, 

cyclohexadlenyl, adamantanyl, cyclohepty), cycloheptatrienyl, and the like. A nonaromatic carbocyclyl may 

be substituted or unsubstituted. Typical substituent groups are the same with thosà, of alkyl group, as 

30 defined herein. Illustrative examples of nonarornatic carbocyclyl are derived from, but not limited to, the 

following: 

� 0.O7 
. a, 0, O,, 
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00’z  and 

"Unsaturated nonaromatic carbocyclyt" refers to a nnamrnatic carbocyclyl, as defined herein, 
that contains at least one carbon carbon double bond, one carbon carbon trlble bond or a enzene ring. 

8 CrC12 alkenyr refers to a straight chain or branched unsaturated hydrocarbn radical having 
from 2 to 12 carbon atoms. A 02-012 alkenyl group may have one or mare points of unsauration (Le- one 

� or more carbon-carbon double bonds). In the case where Cr012 alkenyl has more than one carbon. 
carbon double bond, the carbon carbon double bonds can be conjugatedor unconjugated A 02-C12 
alkenyl group may be optionally substituted by at least one substituent. Suitable substitdents on a c2-c 

10 alkenyl group are the same as those described for a CrCja alkyl group. Examplesf OrC12 alkenyl 
Include, but are not limited to, ethenyl, 1-propenyl, 2-propen$, 1-butenyl, 2-butenyl, l8-1bUteflyI, and the 
like, Including substituted forms thereof. Further, the term "akenyi" refers toe straight 4haln or branched 

S 
unsaturated hydrocarbon, radical having from 2 to 20 carbor atoms, or 2 to 12 carbon’ atoms, or 2 to 8 
carbon atoms, or 2 to 6 carbon atoms, or 2 to 4 carbon atone. An alkenyl group may iave one or more 

15 points of uneaturatlori (I.e... one or more carbon-carbon doAle bonds), in the case where an alkenyl 
group has more than one carbon-carbon double bond, the carbon-carbon  double bonds can be 
conjugated or uncorijugated. An alkenyl group maybe substituted or unsubstituted. Sutable Substituents 
on an alkenyl group are the same as those described for a 01-Cl2 alkyl group. 

"Alkoxy" refers to �OW wherein R’ Is C1-C12 alkyl, CrC1,2 alkenyl, c2-c2 alkynyl, C3-012 
20’’ cycloalky! or (OrCa elk ene)-(C-C cycloalkyl). A "01Ci2:elkOXY refers to an AIkoxV, group, as defined 

herein, wherein Ra has Ito 12 total carbon atoms. 
"Alkoxyalkyr ’refers to an alkyl, as defined herein, that Is substituted by atiea4 one alkoxy group 

as defined herein. A "CO alkylalkoxy" refers an ÆlkylaIkoy wherein the total carbon iumber of the alkyl 
and Its atkoxy substituents are from 2 to 6. 

25 "Alkylamlno" refers to wherein each RP and Rq is independently H, 1-C12 alkyf, C2-C2 
alkenyi, C2-C12 alkynyl, (-C cyctoalkyt, (C1-C6 alkyleneHc3-C12 cycloalky)) provided RP and R4 am not 
both H. A "monoalkylamlno" refers to an alkylamlrio group, as defined herein, wherein one of R and R is 

S , 

’ H. A "dialkylamlno" refers to an aikylamino group, as defined herein, wherein none 
o R1’ and Rq is H. A 

"01.12 alkylamlno refers to an alkylamino group that contains I to 10 carbon atoms. 
3D "C2-Cl2 alkynyr refers to a straight chain or brahohed hydrocarbon radical having from 2-12 

carbon atoms and at least one carbon-carbon triple bond. In the case where CrCj aIcynyl has more than 
one caron-carbon double bond, the carbon-carbon double bonds can be conjugated or unconjugated A 
02-C12 alkynyl group may be optionally substituted by at least one substituent Suitate substituents on a 

02-C12 alkynyl group are the same as those described for F" 01-C2aikyi group. Examples of Ca-Cia alkynyl 

35 Include, but are not limited to, ethynyl, 1-propynyl, 2-propynyt, 1-butynyl, 2-butynyl, and the like, Including 
substituted forms thereof, Further, the term "alkynyr refers to a straight chain or brnched hydrocarbon 

radical of 2 to 20 carbon atoms, or 2 to 12 carbon atoms, or 2 to 8 carbon atoms, or to 6 carbon atoms, 
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or 2 to 4 carbon atoms, and having at least one carbon-carbon triple bond. Aikynyl may be substituted or 
unsubstituted. Suitable sub8tltUerlts on an aikynyl group are the same as those decribed for a C1’C12 

alkyl group. 

"Amlno refers to -.NH2. 

5 NC6..CIO aryl’ refers to an all-carbon monocyclic ring or pOlycycliO ring of 8 o 10 carbon atoms 
having a completely conjugated p1-electron system. A C-O aryl group may be optionally substituted. by 
at least one substltuent Suitable substihients on a O-00 aryl group are the same as those described for 
a 01-012 alkyl group. Examples of C -G10 aryl Include,  11 but are not limited to, pienyt and naphthyi. 
Further, the term "aryl" refers to an all-carbon monocycllc ring or polycyclic ring of 8 to 20 carbon atoms 

10 having a completely conjugated pt-electron system. The aryl group may be subst1tued or unsubstituted. 
Examples Of aryl Include, but are not limited to, anthracenyl, phenanthreneyt and perlenyI. 

AraIkyI" refers to alkyl, as defined herein, that is substituted with an Gsjo 4ryi group as defined 

above; e.g., -OHphenyl, -(CH2)2phenyl, -(0H2)3phenyl, CH3CH(CH3)CH2phenyt,and the like and 

derivatives thereof. A CI-Cs aralkyl refers to a CrCe alkyl that is substituted with a C!Cioaryl group. 

16 9’leteroaralkyl" group means alkyl, as defined heroin, that Is substituted with a 5-12 membered 

heteroaryl group; e.g., -CH2pyridinyl, -(CH2)2pyrtm)dlnyl1 (CH2)3lmldazolyl, and th like, and derivatives 

S thereof. A C1-06 heteroaralkyl refers to a CI-05 alkyl that is substituted with an 5-12 membered heteroaryl 

group, 

"Heteroaryr refers to a monocycilc or fused ring group of 5 to 12 ring atoms containing one, two, 

20 three or four ring heteroatoms selected from N, 0, and 8, the remaining ring atms being C, and, In 

addition, having a completely conjugated p1-electron system. Examples,Mthout limitation, of 

unsubstituted heteroaryl groups are pyrrole, turan, thiophene, Imidazole, oxaZoe, thiazole, pyrazole, 

pyridine, pyrlmidtne, qulnoline, isoquinoline, purine, tetrazo)e, trlazlne, and crbzole. The heteroaryl 

group may be substituted or unsubstituted. Typical substituents include Ci alipsatic, 3-10 membered 

28 heterocycle, 6-10 membered aryl, halide, -NOZ NH2, NR2, -CN, ..COR, -COOR, -CONR2, -OH, -OR, 

S 
OCOR, -SR, -SOR, -802R, -$ONR2, -802NR2, wherein R Is  C0 aliphatic, 3-10 inembered heterocycle, 

Ce-io aryl, 5-10 membered heteroaryl. 

A "pharmaceutically acceptable heteroaryr is one that Is sufficiently stable to be attached to a 

compound of the invention, formulated Into a pharmaceutical composition and suLsequently administered 

30 to a patient in need thereof. 

Examples of typical monocyclic heteroaryl groups Include, but *re not limited to: 

óOOóÔ  
pyrrole furan thlophene pyrazole lmIdaole 
(pyrrolyl) (furanyi) (thiophenyl) (pyrazolyl) (imidazolyt) 

(5 
isoxazole oxazole isothiazle thlazoiyi 1,2 ,3trIazo1e 
(Isoxazolyl) (oxazolyl) (isothIezoIl) (thiazOlyl) (1 ,2,-triezolyl) 

0 
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0

o 

f5l 
I ,34-triazole Ioxa-2,3-diazoie I-oxa-2,4-diazole 1-oxa-2,5-diazole 
(1 ,34-trizolyl) (I-oxa-23-diazolyi) (I-oxa-2,4-diazoiyl) (1-oxa-2,5-diazolyl) 

NON 

I -oxa-3,4-diazole 1-thia-213-diazole I-thla-2,4-dlazole I 4hia-2,5-dlazole 
(I -oxa-34-c1lazolyl) (I -thia-213-thazoiyl) (I-thla-24-dlazolyJ) (1-thia-215-diazo)yl) 

� (8) 
(’SN 

N�N N�N U ON 
1-this-3,4diazoie tetrazole pyridine pyridazine pyrimidine 
(I-thia-34-thazoiy1) (tetrazolyl) (pyridinyl) (pyridazinyl) (pyrimidinyl) 

NN 

N) LN 

pyrazine I 13,5-triezine 
(pyrazinyl) triazinyl 

5 

Examples of bicyclic heteroaryl groups include, but are not limited to: 

cOcOcQQN 

berizofurari benzothiopherie frdole benzimldole indazo 
ve 

(benzofuranyl) (benzothiophenyl) (indolyl) (benzirnidazoiyl) (indazolyl) 

� cNNQDNO 
banzotrlazole pyrrolo2,3-bjpyridine pyrroio[23-c]pyridlne pyrro!o3,2.c)pyrldine 
(benzotriazo}yI) (pyrrolo[2,3-bjpyridlnyJ) (pyrrola[2,3-o3pyrldinyl) (pyrrolo[,2-c]pyrldinyI) 

CnN cc 

pyrrolo[3,2-bjpyrldine

 1rnldazo4,5-b]pyridine imidazot4,5-c]py4dine pyrazo)o[4,3-djpytldlne 
(pyrrolo[3,2-bpyridinyl) (imidazc[415-b]pyridhy)) (lmidazof45cJpyr1dinyl) (pyrazoIo4,3-dpyidinyl) 

C H N 

O1NH 

pyrazolo43-cpyrkfine pyrazalo(34.cjpyrilne pyrazoioI34-b1pyrdine isoindole 

o 

(pyrezoto[43-c]pyidinyl) (pyrazolo(3,4-cjpyidinyl) (pyrazolo[34-b]pyldinyl) (isoindolyl) 



S 

I 

5 

10 
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cqN- cc;> Cr 
indazole purina indflzine Imidazoti 2..apyridine Imldazo(1 ,5-apyridirie 
(indazolyl) (purinyl) (Indolininyl) (imIdazo[12-a]pyridinyI) (Im1dazot5-aJpyridInyI) 

LL/ 
pyrazofo1 ,5-a3pyrldine 
(pyrazolotI 5-a]pyridinyl) 

thienopyrimidine 
(thienopyrimidinyl) 

0 ol llk? 

0. 

quirloilne 
(quinoilnyl) 

OCN 

N)-

qulnoxaffne 
(qulnoxalinyl) 

1 8-naphthyridine 
(1 8-naphthyridlnyI) 

N 
nN 

pyrido(32-d]pyrlmldlne 
(pyrldo3,2-d)pyrimldinyl) 

(Xi 
pyrido(2,3-dpydmldine 
(pyr1do(2,3-dpy4mldinyt) 

CN> 
pyrroro(1 2-b]pyridazlne 1mIdazo[12-o]pyrmld(ne thienopyrimidinc 
(pyrrolo1-21b]pyridazinyI) (imidazo[1 ,2-c]pyrimklinyl) (thienopyrimidnyI) 

isoquinoline 
(Isoqulnolinyl) 

cinnoline 
(oinnolinyl) 

quir?azolne 
(azaqulnazoline) 

(Y IN 

No 
No 

phthalazlna 
(phthalazlnyl) 

1 ,6-naphthyrkiine 
(1 ,6-naphthyrldlnyl) 

1,7-naphthyridlne 
(1 ,T-naphthyridinyl) 

NCON N 

I 5-naphthyridine 
(1 ,5-naphthyridlnyl) 

2,6-naphthyrldlne 
(2,6-naphthyrldinyl) 

2,7-naphthyrldlne 
(2,7-naphthyrldlnyl) 

pyridof4,3-dpyrimidlne 
(pyrtdo(43-d3pyrlmidlnyl) 

(x) 
pyrldo(2,3-b]pyrazine 
(pyrido(2,3-bpyrazlnyI) 

NyN. 

N N 

NJLN 

pyrldo[344pyrImidine 
(pyrldo[3,4.d]pyrimidlnyl) 

NO(N 

pyrldo(3,4-b3pyrazine 
(pyrido(34-b!pyra7-inyI) 

pyrimido[5,4-d]pyrlmidlne pyrazino2,3-b]pyrazine pyrimido(45-djpyrimithne 
(pyrtmido(5,4-d]pyri!nidlnyl) (pyrazino(3-b)pyrazinyI) (pyrimldp[4,5-dpyrimIdinyI) 
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"HeteroalicycIIc or heterocyclyl" refers to a monocyclic or polycyclic group having having from 3 

to 12 ring atoms, wherein from I to 4 ring atoms are heteroatorns selected from N, C), and S. 

"HeteroaIicycIiO’ or’heterocyclyl" may also have one or more double bonds. However, "HeteroaIicycllc or 

"heterocyclyl do not have a completely conjugated pi-electron system. "Heteroalicyclic or "heterocyclyl" 

5 can be substituted or unsubstituted. Typical substituents Include, but are not limited to, C1-C12 aliphatic, 8-

10 membered aryl, 5-10 membered aryl, halide, -NO2, NH2, NR2, -CN, -COR, -COOR, -CONR2, -OH, -OR, 

-000R, -SR, -SOR, -802R, wherein R is a C1-C10 alkyl, 3-10 member heterocyclyl, CrCjo aryl, 5-10 

member heteroaryl. 

Examples of saturated heterocyclyl groups include, but are not limited to: 

� Q 
wine thiarane aziridine oxetane thiatana azetidine tetrahydrofurari 

10 
(ranYI) (thiararlyl) (aziridinyl) (oxetanyl) (thiatanyl) (azetidlnyl) (tetrahydrofuranyl) 

O . tatrahydrothiophene pyrrolidine tetrahydropyran tatrahydrothiopyran 
(tetrahydrothiophenyl) (pyrrolidinyl) (tetrahydropyranyl) (tetrahydrothiopyranyt) 

W a (0) S (S) 

piperidine I ,4-dioxane I ,4-oxathlane morpholins 1 ,4-dithiana 
(piparldinyl) (1 ,4-dioxanyl) (1 ,4-oxathianyi) (morpholinyl) (1 ,4-dlthlenyl) 

(N) 00 so 0M 

piperazine I ,4-azathiane oxepane thiepane azepane 
(piperaziflyl) (1 ,4-azathianyl) (oxepanyl) (thiepanyl) (azepanyl) 

C) 
 

C) .0 C) 
I ,4-dioxepane I ,4-oxathiepana I ,4-oxaazepane 1,4-dithlepane 
(1,4-dioxepanyl) (1 ,4-oxathlepanyl) (1 ,4..oxaazepanyl) (1 ,4-dlthfepanyl) 

NH H/’q-.C?
 C) 

I ,4-thloazepane 1 ,#dzpan tropane 

15 
(1,4-thieazepanyl) (1,4-diazepanyl) (trapartyl) 

Examples of partially unsaturated heterocyclyl groups include, but are not limited to: 

C 
0 C 

8,44hydra-211-pyran 5,84hydro-21›1-pyran 21-1-pyran 
(3,44hydrc-21-1-pyrariyl) (5,64hydro-21-1-pyranyt) (21›1-pyrariyl) 
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H 

0 C) 
I ,2,3,4-tetrahydropyrldine I,2,5,6-tetrahydropyridlne 
(I ,2,3,4-tetrahydropyrldinyl) (I ,2,5,6-tetrahydropyridinyl) 

When "erie" Is added after "yr at the end a term to form a new term, the new term refers to a 
diradical formed by removing one hydrogen atom from the original term of which the new term derived 

from. For example, an alkylene refers to a diradical group tôrmed by removing one hydrogen atom from 

5 an alkyl group and that a "methylene" refers to a divalent radical -CHr derived from removing one 

� hydrogen atom from methyl. More examples of such dlraclicals include, but are not limited to: akenylene, 

alkynylane, cycloalkylene, phenylene, heterocyclylene, heteroarylene and (nonaromatic unsaturated 

carbocyclylene), which are derived from ailcenyl, alkynyt, cycloalkyl, phenyl, heterocyclyl, heteroaryl and 

(nonaromatic unsaturated carbocyclyt), respectively. For example, "cyclopropylene" refers to both 

S 10 and . For example, "C1-C alkylene" refers to all of the following: �CHr, -CH(CH)-, -CH2-

CHa-, -CH2-CHrCH2-, -CH(CH3)-CH2- and �CH(CH2CH)-. 

"axe" refers to an oxygen double bond "O" substitution. 

"Hydroxy" refers to �OH. 

"Perfluoroalkyl" refers to an alkyl group in which all of Its hydrogen atoms are replaced by fluorine 

15 atoms. 

’Optional" or "optionally" means that the subsequently described event or circumstance may but 

need not occur, and that the description includes instances where the event or circumstance occurs and 

Instances In which It does not. For example, "heterocycle group optionally substituted with an alkyl group" 

. means that the alkyl may but need not be present, and the description includes situations where the 

20 heterocycle group Is substituted with an alkyl group and situations where the heterocycle group is not 

substituted with the alkyl group. 

A "pharmaceutical composition" refers to a mixture of one or more of the compounds described 

herein, or physiologically/pharmaceutically acceptable salts, solvates, hydrates or prodrugs thereof, with 

other chemical components, such as physlologicallylpharmaceuticafly acceptable carriers and excipients. 

25 

The purpose of a pharmaceutical composition Is to facilitate administration of a compound to an organism. 

As used herein, a "physiologicallylpharmaceuticaily acceptable carder" refers to a carrier or 

diluent that does not cause significant irritation to an organism and does not abrogate the biological 

activity and properties of the administered compound. 

A "pharmaceutically acceptable excipient" refers to an inert substance added to a pharmaceutical 

30 composition to further facilitate administration of a compound. examples, without limitation, of exoipients 

include calcium carbonate, calcium phosphate, various sugars and types of starch, cellulose derivatives, 

gelatin, vegetable oils and polyethylene glycols. 

As used herein, the term "pharmaceutically acceptable salt" refers to those salts that retain the biological 

effectiveness and properties of the parent compound. Such salts include: 
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(1) acid addition salts, which can be obtained by reaction of the free base of the parent compound 

with inorganic acids dach as hydrochloric acid, hydrobromic acid, nitric acid, phosphoric acid, sulfuric acid, 
and perchioric acid and the like, or with organic acids such as acetic acid, oxalic acid, (ID) or (L) malic 

acid, malelc acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, tartaric 

5 acid, citric acid, succinic acid or malonic acid and the like; or 
(2) salts formed when an acidic proton present in the parent compound either Is replaced by a 

metal ion, e.g., an alkali metal ion, an alkaline earth Ion, or an aluminum Ion; or coordinates with an 

organic base such as ethanolamine, diethanolamlne, triethanolamins, tromethamine, Nmethylgiucamine, 

and the like. 

10"PK’ refers to receptor protein tyrosine kinase (RTKs), non-receptor or "cellular" tyrosine kinase 

(CTKs) and seririe-threonine kinases (STKs). 

"Modulation" or "modulating" refers to the alteration of the catalytic activity of RTKs, CTKs and 
STKs. In particular, modulating refers to the activation of the catalytic activity of RTKs, CTKs and STKs, 

preferably the activation or inhibition of the catalytic activity of RTKs, CTKs and STKs, depending on the 

15 concentration of the compound or salt to which the RTK, CTK or STK Is exposed or, more preferably, the 

S inhibition of the catalytic activity of RTKs, CTKs and STKs. 

"Catalytic activity" refers to the rate of phosphorylation of tyrosine under the influence, direct or 

indirect, of RTKs and/or CTKs or the phosphorylatlon of serine and threonine under the Influence, direct or 

indirect, of STKs. 

20 "Contacting" refers to bringing a compound of the present teachings and a target P1< together in 

such a manner that the compound can affect the catalytic activity of the P1<, either directly, i.e., by 

Interacting with the kinase itself, or Indirectly, i.e., by interacting with another molecule on which the 

catalytic activity of the kinase Is dependent Such "contacting" can be accomplished "In vitro," i.e., in a test 

tube, a petri dish or the like. In a test tube, contacting may Involve only a compound and a P1< of interest 

25 or it may Involve whole cells. Cells may also be maintained or grown in cell culture dishes and contacted 

with a compound In that environment. In this context, the ability of a particular compound to affect a P1< 

related disorder, I.e., the ICw of the compound, can be determined before use of compounds in viva with 

more complex living organisms Is attempted. For cells outside the organism, multiple methods exist, and 

are well-known to those skilled in the art, to get the PKs in contact with the compounds including, but not 

30 limited to, direct cell microinJectlon and numerous tranemembrane carder techniques. 

"In 

vitro" refers to procedures performed In an artificial environment such as, e.g., without 

limitation, in a test tube or culture medium. 

"In viva" refers to procedures performed within a living organism such as, without limitation, a 

mouse, rat or rabbit. 

35 "PK related disorder," "P1< driven disorder," and "abnormal P1< activity" all refer to a condition 

characterized by inappropriate, I.e., under or, more commonly, over, P1< catalytic activity, where the 

particular P1< can be an RTK, a CTK or an STK. Inappropriate catalytic activity can arise as the result of 

either: (1) P1< expression in cells which normally do not express P1<s, (2) Increased P1< expression leading 

to unwanted cell proliferation, differentiation and/or growth, or, (3) decreased P1< expression leading to 

40 unwanted reductions in cell proliferation, differentiation and/or growth. Over-activity of a P1< refers to either 

Fl 
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amplification of the gene encoding a particular PK or production of a level of PK activity which can 

correlate with a cell proliferation, differentiation and/or growth disorder (that is, as the level of the P1< 

Increases, the severity of one or more of the symptoms of the cellular disorder increases). Under-activity 

is, of course, the converse, wherein the severity of one or more symptoms of a cellular disorder Increase 

5 as the level of the P1< activity decreases. 

"Treat", "treating" and "treatment" refer to a method of alleviating or abrgating a P1< mediated 

cellular disorder and/or its attendant symptoms. With regard particularly to caner, these terms simply 

mean that the life expectancy of an Individual affected with a cancer will be increaed or that one or more 

of the symptoms of the disease will be reduced. 

’ 10 "organism" refers to any living entity comprised of at least one cell. A living organism can be as 

simple as, for example, a single eukariotic cell or as complex as a mammal, includlig a human being. 

"Therapeutically effective amount" refers to that amount of the compound being administered 

which will relieve to some extent one or more of the symptoms of the disorder being treated. In reference 

to the treatment of cancer, a therapeutically effective amount refers to that amount which has at least one 

15 of the following effects: 

S 
(1) reducing the size of the tumor; 

(2) Inhibiting (that is, slowing to some extent, preferably stopping) tumor metastasis; 

(3) inhibiting to some extent (that Is, slowing to some extent, preferably stopping) tumor 

growth, and 

20 (4) relieving to some extent (or, preferably, eliminating) one or more symptoms associated 

with the cancer. 

"Monitoring" means observing or detecting the effect of contacting a’ compound with a cell 

expressing a particular P1<. The observed or detected effect can be a change In cell phenotype, in the 

catalytic activity of a PK or a change in the Interaction of a P1< with a natural binding partner. Techniques 

25 for observing or detecting such effects are well-known In the art. The effect Is selected from a change or 

an absence of change In a cell phenotype, a change or absence of change in the catalytic activity of said 

protein kinase or a change or absence of change In the interaction of said protein kinase with a natural 

binding partner in a final aspect of this invention. 

"Cell phenotype" refers to the outward appearance of a cell or tissue or the biological function of 

30 the cell or tissue. Examples, without limitation, of :a cell phenotype are cell size, call growth, cell 

proliferation, cell differentiation, cell survival, apoptosis, and nutrient uptake and use. Such phenotypic 

characteristics 

are measurable by techniques well-known in the art. 

"Natural binding partner’" refers to a polypeptide that binds to a particular P1< In a cell Natural 

binding partners can play a role In propagating a signal in a PK-mediated signal transduction process. A 

35 change in the interaction of the natural binding partner with the P1< can manlfest Itself as an increased or 

decreased concentration of the PKlnatural binding partner complex and, as a result, in an observable 

change In the ability of the P1< to mediate signal transduction. 

Detatied Description 

Compounds of formulas I-yR can be made following the synthetic routes In Scheme I and 

40 Scheme 2. in Scheme I and Scheme 2 and the descriptions following, "BOC",, ’Boe or "boo" means N-
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twt-butoxycarbonyl, DCM means CH2012, DIPEA (also known as Hunlgs base) means dilsopropyl ethyl 

amine, DMA means NN-dimethyIacetamide ’DMP means dimethyl formamide, 00M50" means 

dimethylsulfoxide, Et means CH2CH3, HMTBEU means methyl t-butyl ether, NMP means 1-methyl-2-

pyrrolidinone, TEA means triethyl amine, TFA means trifluoro acetic acid, THE means tetrahydrozran. 

5 While schemes 1 and 2 and the description refer to compound I schemes I and 2 and the description are 

equally applicable to compounds II, Ill, IV, V, VI and VII. 
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Scheme I illustrates the synthesis of the intermediate 1(H) used to make compounds of formula I. 

The amino group of the substituted amino acid 1(A) is aikylated to give compound 1(B). This can typically 

be done by treating compound l(A) with an alkylating agent in the presence of a base. An activated 

electrophilic double bond moiety Is a commonly used alkylating reagent. A typical reaction condition of 

alkylating 1(A) with an activated electrophillo double bond moiety is to treat 1(A) with the activated double 

bond moiety In the presence of a strong base. Subsequent aqueous work up affords compound 1(B). The 

amino group of compound 1(3) Is then protected with a boc group to give compound 1(C). This can 

typically be done by treating compound ((B) with Hoc agent in the presence of a base. A typical condition 

Is to treat compound 1(3) with (300)20 in the presence of Me4NOH in MeCN as a solvent. The carboxylic 

acid group of compound 1(C) is then converted into a methyl ester of compound 1(D). A typical condition 

of converting the carboxylic acid group into the methyl ester group Is .to treat 1(0) with methyl iodide In 

DMF in the presence of a base. Compound 1(D) then undergoes an intramolecular aldol condensation to 

give compound 1(F). This can typically be done by treating compound 1(D) with a strong bass In an aprotic 
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solvent. A typical condition Is to treat compound 1(0) with t-BuOK In toluene. Subsequent aqueous 
workup gives compound 1(F). Compound 1(F) than undergoes a 2+3 cycllzation with a hydrazine moiety to 
form compound 1(G). A typical condition of the cyclizatiort Is to reflux compound 1(F) with hydrazine and 
acetic acid in EtCH. The free base pyrazole nitrogen of compound 1(G) is then scylated to give compound 

5 1(H). A typical condition of the acylation is to treat compound 1(G) with ohloro ethyl carbonate in THF. 
More detailed synthetic conditions of Scheme I can be found in U.S. Patent Application 

Publication No. 2003/0171357 and PCT Publication WO 02/12242, the disclosure of which are 
Incorporated herein by reference. 

Scheme 2 Illustrates two routes through which compounds of formula I can be made from 
10 Intermediate 1(H). In the first route of Scheme 2, the ethyl ester protecting group of the pyrazole nitrogen 

of 1(H) Is cleaved to give compound 11(A). This reaction can typically be carried out by treating the 
substrate 1(H) with a base. A typical reaction condition Is to refiux the substrate ((H) in dioxane and DCM 
in the presence of 2-3 equivalents of LiOH followed by aqueous workup. Compound 11(A) undergoes a 
nucleophilic reaction with an electrophilic R1 moiety to give compound 11(B). This nucleophilic reaction 

15 can be aikylatlon, acylation, sulfonylation, reductive amlnatlon, and many other reactions that can be 
carried out for the pyrazole amino group of compound 11(A). A typical alkylation condition for the 
transformation of 11(A) to 11(B) Is to react 11(A) with R1-CI in the presence of excess base, such as DMA 

W and TEA at an elevated temperature of 80 - 140 °C, and optionally under microwave radiation. 
Subsequent aqueous workup gives compound 11(B). The Boo group on the pyrrole nitrogen of compound 

20 11(B) is then removed to give compound 11(C). This can typically be done by treating 11(8) with a strong 
acid. A typical condition is to treat compound 11(B) with 1:1 TFA: DCM at room temperature for two hours. 
Subsequent aqueous work up affords compound 11(0). Alternatively, the transformation of compound 11(A) 
to compound 11(C) can be carried out in a single step. The alkylation of compound 11(A) and the removal 
of the boc protecting group of the pyrrole nitrogen can be carried out In an one pot reaction. A typical 

25 reaction condition is to mix substrate 11(A) with the aikylating reagent R1-Cl, excess DMA, one equivalent 
l-lCl, in dioxane at an elevated temperature and under microwave radIation. Compound 11(0) then 

W undergoes a nucleophilic reaction with an R4 electrophlle to give compound 1. The nucleophilic reaction 
can be alkylafion, acylation, sulfonylatlon, reductive aminatlon and other reactions that a secondary alkyl 
amine can carry out. An acylation reaction of compound (1(C) can be carried out by reacting compound 

30 11(0) with an acylating R4 moiety. A typical acylation reaction condition Is to react 11(0) with an Isocyanate 
R4 moiety in the presence of TEA at room temperature. Subsequent aqueous workup gives compound 1. 

In the second route of Scheme 2, the boo group on the pyrrole nitrogen is removed to give 
compound 111(A). The can typically be carried out by treating compound ((H) with a strong acid. A typical 
reaction condition is to treat compound 1(H) with 4W HCI in dioxane and DCM. Subsequent aqueous 

35 workup affords compound 111(A). Compound 111(A) can then undergoes a nucleophilic reaction with an 
eleotrophile give compound 111(B). Because the �NH2 group attached to the pyrazole in compound 111(A) 
Is less reactive than the pyrrole nitrogen of 111(A), the transformation of 111(A) to 111(B) can be carried out 
without protecting the pyrazole �NH2 group of compound 111(A). The nucleophilic reaction carried out for 
this transformation can be an alkylatlon, acylation, sulfonylation, reductive amlnation. Relative mild 

40 reaction conditions are preferred to achieve the reaction selectivity. An acylation reaction of 111(A) to give 
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111(B) is carried out by treating compound 111(A) with an acylating reagent in the presence of base. A 

typical reaction condition Is to mix compound 111(A) with excess of base, such as DIPA In DOM and 

adding the resulting solution to an isocyanate at 000. The reaction mixture is held at 0°C for about two 

hours for the reaction to go complete. Subsequent aqueous workup gives compound 111(a). 

5 Selective acylatiori of the pyrrole nitrogen in the presence of the unprotected �NH2 attached to the 

pyrazole to obtain compound 10(B) can also be done from compound 1(H), through the Intermediate of 

111(0). The pyrrole nitrogen of 1(H) is deprotected and further acylated to give compound 111(D). This can 

be done by treating compound 1(H) with a strong acid, reducing the reaction mixture to a residue and then 

reacting the residue with an acylating agent. A typical reaction condition is to treat compound 1(H) with 4N 

10 HCI in dioxane at room temperature for two hours and subsequently remove all solvent. The residue is 

dissolved and basifled by a base such as DIPEA. The resulting solution Is then added to triphosgene at 

0°C. The reaction mixture is allowed to stir at 0°C for an hour. Subsequent aqueous work up affords 

compound Lll(D). The crude compound 111(D) then reacts with a nucleophile to give compound 111(B). A 

typical reaction condition Is to mix compound 111(0) with a R4 nucleophllic amine moiety in the presence of 

15 a non-nucleophillo amine in DCM at room temperature. The reaction mixture Is be held at room 

temperature for about two hours. Subsequent aqueous workup afford compound 111(6). 

The ethyl ester protecting group on the pyrazole nitrogen of compound 111(B) Is removed to give 

the free base compound 111(C). This can typically be done by treating compound Ill(S) with a base. A 

typical reaction condition Is to reflux compound III(B) in dioxane and 0CM in the presence of 2-3 

20 equivalents of LIOH. Subsequent aqueous workup affords compound 111(0). Compound 111(C) then 

undergoes a riucleophilic reaction with an R1 electrophile moiety. This nucleophilic reaction can be an 

acylatlon, alkylatlon, sutfonylation, reductive aminatlon or one of many other reactions that an amine 

functionality carries out A typical alkylation reaction condition is to treating compound 111(C) with an 

alkylating agent such as R1-Cl, in the presence of a base such as 2 equivalents of DMA, in a solvent such 

25 as NMP, the reaction mixture is then heated under microwave radiation to 140°C for hour hours. 

Subsequent aqueous workup and purification gives compound of formula I 

Unless indicated otherwise, all references herein to the Inventive compounds Include references 

to salts, solvates, hydrates and complexes thereof, and to solvates, hydrates and complexes of salts 

thereof, Including polymorphs stereolsomers, and Isotopically labeled versions thereof. 

30 Pharmaceutically acceptable salts include acid addition and base salts (including clisalts). 

Suitable acid addition salts are formed from acids which form non-toxic salts. Examples Include the 

acetate, aspartate, benzoate, besylate, bIcarbonate/carbonate, bIsulphate(su1fate borate, camsylate, 

citrate, edisylate, esylate, formate, fumarate, gluceptate, gluconate, glucuronate, hexafluorophosphate, 

hlbenzate, hydrochloride/chloride, hydrobromid&bromlde, hydrolodide/lodlde, Isethionate, lactate, malate, 

35 maleate, malonate, mesylate, methylsulfate, naphthylate, 2-napsylate, rticotlnate, nitrate, orotate, oxalate, 

palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate, saceharate, stearate, 

succinate, tartrate, tosylate and trifluoroacetate salts. 

Suitable base salts are formed from bases which form non-toxic salts, Examples Include the 

aluminum, arglnlne, benzathine, calcium, ohollne, diethylarnlne, diolamine, glycirie, lysine, magnesium, 

40 meglumine, olamine, potassium, sodium, tromethamlne and zinc salts. 
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For a review on suitable salts, see ’Handbook of Pharmaceutical Salts: Properties, Selection, and 

Use" by Stahl andWermuth (WUey-VCH, Weinheim, Germany, 2002), the disclosure of which is 

incorporated herein by reference in Its entirety. 

A pharmaceutically acceptable salt of the inventive compounds can be readily prepared by mixing 

5 together solutions of the compound and the desired acid or base, as appropriate. The salt may precipitate 

from solution and be collected by filtration or may be recovered by evaporation of the solvent. The degree 

of Ionization in the salt may vary from completely ionized to almost non-ionized. 

The compounds of the Invention may exist in both unsolvated and solvated forms. The term 

’sclvate’ is used herein to describe a molecular complex comprising the compound of the Invention and 

10 one or more pharmaceutically acceptable solvent molecules, for example, ethanol. The term ’hydrate’ Is 

employed when the solvent Is water. Pharmaceutically acceptable solvates in accordance with the 

Invention include hydrates and solvates wherein the solvent of crystallization may be isotopically 

substituted, e.g. 020, d6-acetone, drDMSO. 

Also included within the scope of the Invention are complexes such as clathrates, drug-host 

16 inclusion complexes wherein, In contrast to the aforementioned solvates, the drug and host are present In 

S 
stoichiometric or non-stolohlometrlc amounts. Also Included are complexes of the drug containing two or 

more organic and/or Inorganic components which may be in stoichiometric or non-stoichiometric amounts. 

The resulting complexes may be ionized, partially Ionized, or non-Ionized. For a review of such 

complexes, see J Pharni Sd, L4 (8), 1289-1288 by Halebliani (August 1975), the disclosure of which is 

20 Incorporated herein by reference In its entirety. 

Also within the scope of the invention are polymorphs, prodrugs, and isomers (including optical, 

geometric and tautomeric isomers) of the inventive compounds 

Derivatives of compounds of the Invention which may have little or no pharmacological activity 

themselves but can, when administered to a patient, be converted into the Inventive compounds, for 

25 example, by hydrolytic cleavage. Such derivatives are referred to as "prodrugs’. Further information on the 

is 
use of prodrugs may be found in ’Pro-drugs as Novel Delivery Systems, Vol. 14, ACS Symposium Series 

(1 Hlguchi and W Stella) and ’Bloreversible Carriers In Drug Design’, Pergamon Press, 1987 (ed. E B 

Roche, American Pharmaceutical Association), the disclosures of which are Incorporated herein by 

reference In their entireties. 

30 Prodrugs in accordance with the invention can, for example, be produced by replacing 

appropriate functionalities present in the Inventive compounds with certain moieties known to those skilled 

Sin
 the art as ’pro-moieties’ as described, for example, In "Design of Prodrug& by H Bundgaard (Elsevier, 

1985), the disclosure of which is Incorporated herein by reference In its entirety. 

Some examples of prodrugs in accordance with the invention Include: 

35 (1) where the compound contains a carboxylic acid functionality (-COOH), an ester thereof, for 

example, replacement of the hydrogen with (C-C)alkyl; 

(II) where the compound contains an alcohol functionality (-OH), an ether thereof, for example, 

replacement of the hydrogen with (01-C6)alkanoyloxymethyl; and 



(1ft) where the compound contains a primary or secondary amino functionaty (-NH2 or -NHi 
where R, 0 H), an amide thereof, for example, replacement of one Or both hyIrogens with (Ci-
C10)aIkanoyl. 

Further examples of replacement groups in accordance with the foregolg examples and 

8 examples of other prodrug types may be found in the aforementioned references 
Finally, certain Inventive compounds may themsehtes act as’ prodrugs of otPer of the inventive 

compounds. 
Compounds of the Invention containing one or more asymmetric carbon atoms can exist as two or 

more stereolsomers Where a compound of the invention contains an aikenyl or alkenylene group, 
10 geometric c/s/trans (or Z/E) isomers are possible Where the compound contains, fort example, a keto or 

oxirne group or an aromatic moiety, tautomeric isomerism çtautomeriam’) can occur. A single compound 
may exhibit more than one type of isomerism. 

Included within the scope of the Invention are all stereoisomers, geometric isomers and 
tautomerlc forms of the inventive compounds, Including compounds exhibiting more than one type of 

18 Isomerism, and mixtures of one or more thereof. Also Included are acid addition or bse salts wherein the 
counterion Is optically active, for example, DIótate or L1iysine, or raoemlc for exmpIe, DL-tartrate or 
DL-arginlne. 

Cis/trans isomers may be separated by conventional techniques well known to those skilled in the 
art, for example, chromatography and fractional crystallization. 

20 Conventional techniques for the preparatIon/isolatIon of Individual enant1,mers Include chiral 

synthesis from a suitable optically pure precursor or resolution of the racemate (or tfe racemate of a salt 

or derivative) using, for example, chiral high pressure liquid chromatography (HPLC). 
Alternatively, the racemate (or a racemic precursor) may be reacted with a suitable optically 

active compound, for example, an alcohol, or, in the case where the compound contains an acidic or basic 

25 moiety, an acid or base such as tartaric acid or 1-pheny1thy1amine. The resulting dastereomeric mixture 

may be Separated by chromatography and/or fractinal crystallization and one or both of the 

diastereotsomers converted to the corresponding pure eanttomer(s) by meanswel known to one skilled 

In the art. 
Chiral compounds of the invention (and chiral precursors thereon may be obtained In 

30 enantiomerlcafly-ennched form using chromatography, typically HPLC, on an asymmetric resin with a 

mobile phase consisting of a hydrocarbon, typically heptane or hexane, contining from 0 to 50% 

isopropanol, typically from 2 to 20%, and from 0 to 5% of an alkylamine, typIcally 0.1% diethylamlne 

Concentration of the eluate affords the enriched mixture.: 
Stareolsomeric conglomerates may be separated by conventional techiIques known to those 

35 skilled In the art; see, for example, "Stereochemistry of Organic Compounds" by E I. Met (Wiley, New 

York 1994), the disclosure of which is Incorporated herein by reference In Its entlr4y. 

The invention also Includes isotopically-labeled compounds of the invłntio, wherein one or more 

atoms is replaced by an atom having the same atomic number, but an atomic mass or mass number 

different from the atomic mass or mass number usually’found in nature Zampleo of Isotopes suitable for 

40 inclusion In the compounds of the Invention include Ifotopes of hydrogen, such as 2H and 3H, carbon, 
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Suchsuch a$ 110, 130 and14C,chlorine, such as MCI, fluorine, such as I8P, led 

nitrogen, such as 18N and 15N, oxygen, such as 0; k) and 180, phosphoru 

such as 36S. Certain isotopically-labeled compounds of the invention, for exar 

radioactive isotope are useful in drug and/or substrate tissue distribution 

5 isotopes tritium, 3F1, and carbon-14, 140, are particuar1y useful for this purpo 

Incorporation and ready means of detection. Substitution with heavier Isotop 

may afford certain therapeutic advantages resulting from greater metabo 

Increased In viva half41fe or reduced dosage requirements, and hence rn 

circumstances. Substitution with positron emitting isotopes, such as 110,iSF, t8 

10 Positron Emission Topography (PET) studies for examining substrate receptor 

isotopically’-labeled compounds of the hw entlon can generally be 

techniques known to those skilled In the art or by processes analogous to the 

an appropriate Isotopically-labslsri reagent In place Of the non-labeled reagent 

Pharmaceutically acceptable solvates In accordance with the Invention 

S 
15 solvent of crystallization may be Isotopically substituted, e.g. D20, dracetone, 

Compounds of the Invention Intended for pharmaceutical use may be 

� or amorphous products, or mixtures thereof. They may be obtained, for examll 

or films by methods such as precipitation, crystallization, freeze drying, sl 

drying. Microwave or radio frequency drying may be used for this purpose. 

20 The compounds can be administered alonf or In combination with on 

of the Invention, or In combination with one or more other drugs (or as 

Generally, they Will be administered as a formulation In association with on 

acceptable exciplents. The term OexcIplere Is used herein to describS an 

compound(ó) of the Invention. The choice of excipient will to a large extent dp 

S 25 particular mode of administration, the effect of the exciplent on SOlU:bllIt/ and 

the dosage form. 

Pharmaceutical compositions suitable for the delivery of compounds f 

for their preparation will be readily apparent to those skilled in the art. Such cri 

their preparation can be found, for example, fri ’Remington’s Pharmaceuio 

I 
80 (Mack Publishing Company, 

entirety. 

1998), the disclosure of which Is 

oral Adminis*ation 

The compounds of the invention may be administered orally. C 

swallowing, so that the compound enters the gaitrc Intestinal tract, or buc 

38 may be employed by which the compound enters the blood stream directly 

Formulations suitable for oral administration Include solid formula 

containing particulates, liquids, or powders, toenges (including liquid-fl 

particulates, gels, solid solution, liposome, films (Including muco.adhes 

formulations. 
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e, such as 1231 and 1251, 

such as 32P, and sulfur, 

Is, those incorporating a 

studIes, The radioactive 

In view of their ease of 

such as deuterium, 2H, 

stability, for example, 

r be preferred in some 

and 13N, can be useful in 

repared by conventional 

e described herein, using 

therwise employed. 

Include those wherein the 

ministered as crystalline 

as solldplugs, powders, 

drying, or evaporative 

or more other compounds 

any combination thereof). 

or more pharmaceutically 

Ingredient other than the 

end on factors such as the 

stability, and the nature of 

the invention and methods 

,positions and methods for 

at ScIences’, 19th Edition 

herein by reference In Its 

administration may involve 

or sublingual administration 

,n the mouth. 

is such as tablets, capsules 

), chews, multi- and nano-

ovules, sprays and liquid 
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Liquid formulations Include suspensions, solutions, syrups and elixirs. Such formulations may be 

used as fillers in ibft or hard capsules and typically include a carrier, for example, water, ethanol, 

polyethylene glycol, propylene glycol, methylcellutose, or a suitable oil, and one or more emulsifying 

agents and/or suspending agents. Liquid formulations may also be prepared by the reconstitution of a 

5 solid, for example, from a sachet. 

The compounds of the invention may also be used In fast -dissolving, fast-disintegrating dosage 

forms such as those described In Expert Opinion In Therapeutic Patents, jj (8), 981-988 by Liang and 

Chen (2001), the disclosure of which is incorporated herein by reference in its entirety. 

- For tablet dosage forms, depending on dose, the drug may make up from I wt% to 80 wt% of the 

10 dosage form, more typically from 5 wt% to 60 wt% of the dosage form. In addition to the drug, tablets 

generally contain a dislrrtegrant. Examples of dlslntegrants include sodium starch glycolate, sodium 

carboxymethyl cellulose, calcium carboxymethyl cellulose, croscarmellose sodium, crospovldone, 

polyvinylpyrrolidone, methyl cellulose, microcrystalline cellulose, lower alkyl-substituted hydroxypropyl 

cellulose, starch, pregelatlnlzed starch and sodium alginate. Generally, the disintegrarit will comprise from 

15 1 wt% to 25 wt-/., preferably from 5 wt% to 20 wt% of the dosage form. 

Binders are generally used to Impart cohesive qualities to a tablet formulation. Suitable binders 

Include microcrystalline cellulose, gelatin, sugars, polyethylene glycol, natural and synthetic gums, 

polyvinylpyrrolidone, pregelatinized starch, hydroxypropyl cellulose and hydroxypropyl methylceliulose. 

Tablets may also contain diluents, such as lactose (monohydrate, spray-dried monohydrate, anhydrous 

20 and the like), mannitol, xylitol, dextrose, sucrose, sorbital, microcrystalline cellulose, starch and dibasic 

calcium phosphate dihydrate. 

Tablets may also optionally include surface active agents, such as sodium lauryl sulfate and 

polysorbate 80, and glidants such as silicon dioxide and talc. When present, surface active agents are 

typically in amounts of from 0.2 wt% to 5 wt% of the tablet, and glidants typically from 0.2 wt% to I wt% of 

026 the tablet. 

Tablets also generally contain lubricants such as magnesium stearate, calcium stearate, zinc 

stearate, sodium stearyl fumarate, and mixtures of magnesium stearatº with sodium lauryl sulphate. 

Lubricants generally are present in amounts from 0.25 wV% to 10 wt%, preferably from 0.5 wt% to 3 wt% 

of the tablet. 

30 Other conventional ingredients include anti-oxidants, colorants, flavoring agents, preservatives 

and 

taste-masking agents. 

Exemplary tablets contain up to about 80 wt% drug, from about 10 wt% to about 90 wt% binder, 

from about 0 wt% to about 85 wt% diluent, from about 2 wt% to about 10 wt% disintegrant, and from 

about 0.25 wt% to about 10 wt% lubricant. 

35 Tablet blends may be compressed directly or by roller to form tablets. Tablet blends or portions of 

blends may alternatively be wet-, dry-, or melt-granulated, melt congealed, or extruded before tabletting. 

The final foænulalion may include one or more layers and may be coated or uncoated; or encapsulated. 

The formulation of tablets Is discussed in detail in "Pharmaceutical Dosage Forms: Tablets, Vol. 

10, by H. Lieberman and L. Lachman, Marcel Dekker, N.Y., N.Y., 1980 (ISBN 0-8247-8918-X), the 

40 disclosure of which is incorporated herein by reference In its entirety. 
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Solid formulations for oral administration may be formulated to be immediate and/or modified 
release. Modified release formulations Include delayed-1 sustained-, pulsed-, controlled-, targeted and 
programmed release. 

Suitable modified release formulations are described in U.S. Patent No. 61 06,884. Details of 
5 other suitable release technologies such as high energy dispersions and osmotic and coated particles can 

be found in Verma eta!, Pharmaceutical Technology On-Rite, 25(2), 1-14 (2001). The use of chewing gum 
to achieve controlled release is described in WO 00/36298. The disclosures of these references are 
Incorporated herein by reference in their entireties. 
Parerttral Mministratlg 

10 The compounds of the invention may also be administered directly Into the blood stream, into 
muscle, or into an Internal organ. Suitable means for parenteral administration include intravenous, 
intraarterial, intraperitoneal, intrathecal, intraventricular, lntraurethral, lrttraSternal, Intracranial, 
intramuscular and subcutaneous. Suitable devices for parenteral administration Include needle (including 
microneedle) Injectors, needle-free Injectors and infusion techniques. 

15 Parenteral formulations are typically aqueous solutions which may contain excipients such as 

S 
salts, carbohydrates and buffering agents (preferably to a pH of from 3 to 9), but, for some applications, 
they may be more suitably formulated as a sterile non-aqueous solution or as a drid form to be used in 
conjunction with a suitable vehicle such as sterile, pyrogert-free water. 

The preparation of parenteral formulations under, sterile conditions, for example, by lyophilizatlon, 
20 may readily be accomplished using standard pharmaceutical techniques well known to those skilled in the 

art. 

The solubility of compounds of the invention used In the preparation of parenteral solutions may 
be increased by the use of appropriate formulation techniques, such as the incorporation of solubility-
enhancing agents. 

28 Formulations for parenteral administration may be formulated to be immediate and/or modified 
. release. Modified release formulations Include delayed-, sustained-, pulsed-, controlled-, targeted and 

programmed release. Thus compounds of the invention may be formulated as 
a 

solid, semi-solid, or 
thixotropic liquid for administration as an Implanted depot providing modified release of the active 
compound. Examples of such formulations include drug-coated sterits and PCI_A mcrospheres. 

30 Toptl Administration 
The compounds of the invention may also be administered topically to the Skirt or mucosa, that is, 

dermally or transdermally. Typical formulations for this purpose include gels, hydrogels, lotions, solutions, 
creams, ointments, dusting powders, dressings, foams, films, skin patches, wafers, implants, sponges, 
fibers, bandages and microemulsions. Uposomes may also be used. Typical carriers Include alcohol, 

35 water, mineral oil, liquid petrolatum, white petrolatum, glycerin, polyethylene glycol and propylene glycol. 
Penetration enhancers may be incorporated; see, for example, J Phami Sol, J (10), 965-958 by Finnin 
and Morgan (October 1999). Other means of topical administration Include deihiery by electroporation, 
lontophoresis, phonophoresis, sonophoresis and microneedle or needle-free (e.g. Powderject", 
BiojecP, etc.) Injection. The disclosures of these references are Incorporated herein by reference in their 

40 entireties, 
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Formulations for topical administration may be formulated to be immediate and/or modified 
release. Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted and 
programmed release. 

Inhaled/intranasal Administration 

5 The compounds of the invention can also be administered iritranasally or by inhalation, typically in 

the form of a dry powder (either alone, as a mixture, for example, in a dry blend with lactose, or as a 

mixed component particle, for example, mixed with phosphollpids, such as phosphatidyloholine) from a 

dry powder inhaler or as an aerosol spray from a pressurized container, pump, spray, atomizer (preferably 

an atomizer using electrohydrodynamics to produce a fine mist), or niebulizer, with or without the use of a 

10 suitable propellent, such as 1,1,1 ,2-tetrafluoroethane or 1,1,1 ,2,33,3-heptafluoropropane. For Intranasal 

use, the powder may include a bloadhesive agent, for example, chttosan or cyciodextrirt. 

The pressurized container, pump, spray, atomizer, or nebulizer contains a solution or suspension 
of the compound(s) of the invention comprising, for example, ethanol, aqueous ethanol, or a suitable 

alternative agent for dispersing, solubillzlng, or extending release of the active, a propellant(s) as solvent 

15 and an optional surfactant, such as sorbitan trioleate, oisic acid, or an oligolactic acid. 
Prior to use in a dry powder or suspension formulation, the drug product is micronized to a size 

suitable for delivery by Inhalation (typically less than 5 microns). This may be achieved by any 

appropriate comminuting method, such as spiral jet milling, fluid bed jet milling, supercritical fluid 

processing to form nanoparticies, high pressure homogenisation, or spray drying. 

20 Capsules (made, for example, from gelatin or HPMC), blisters and cartridges for use In an Inhaler 

or lnsufflator may be formulated to contain a powder mix of the compound of the invention, a suitable 

powder base such as lactose or starch and a performance modifier such as /-leucine, mannitol, or 
magnesium stearate. The lactose may be anhydrous or In the form of the monohydrate, preferably the 

latter. other suitable excipients Include dextran, glucose, maltose, sorbitol, xylltol, fructose, sucrose and 

. 25 trehalosa. 

A suitable solution formulation for use In an atomizer using electrohydrodynamics to produce a 

fine mist may contain from 1 jig to 20mg of the compound of the invention per actuation and the actuation 

volume may vary from I IL to lOOpL. A typical formulation Includes a compound of the invention, 

propylene glycol, sterile water, ethanol and sodium chloride. Alternative solvents which may be used 

30 Instead of propylene glycol Include glycerol and polyethylene glycol. 

Suitable 

flavors, such as menthol and levomenthol, or sweeteners, such as saccharin or 

saccharin sodium, may be added to those formulations of the Invention intended for inhaled/intranasal 

administration. 
Formulations for lnhaledllntranasal administration may be formulated to be immediate and/or 

35 modified release using, for example, poly(DL-lactic-coglycollc acid (PLA). Modified release formulations 

include delayed-, sustained-, pulsed-, controlled-, targeted and programmed release. 

In the case of dry powder inhalers and aerosols, the dosage unit is determined by means of a 

valve which delivers a metered amount. Units in accordance with the invention are typically arranged to 

administer a metered close or pufr containing a desired mount of the compound of the invention. The 
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overall daily dose may be administered in a single dose or, more usually, as divided doses throughout the 
day. 

13jct@YInb_vjgJnaI Mniinistratip 

Compounds of the invention may be administered rectally or vaginally, lbr example, in the form of 
a suppository, pessary, or enema. Cocoa butter Is a traditional suppository base, but various alternatives 
may be used as appropriate. 

Formulations for rectatNaginal administration may be formulated to be immediate and/or modified 
release. Modified release formulations include delayed-, sustained-, pulsed-, controlled- targeted and 
pfogrammed release. 

10 Ocular Administration 

Compounds of the invention may also be administered directly to the eye or ear,typioaiiy in the 
form of drops of a micronized suspension or solution In isotonic, p11-adjusted, sterile saline. Other 
formulations suitable for ocular and aural administration include ointments, biodegradable (e.g. 
absorbable gel sponges, collagen) and non-biodegradable (e.g. silicone) implants, waf4rs, lenses and 

15 particulate or vesicular systems, such as niosomes or iiposomos. A polymer such as, crossed-linked 
poiyacrylic said, polyvinylalcohol, hyaluronic acid, a cellulosic polymer, for example, 
hydroxypropylmethyiceltutose, hydroxyethylcetiuiose, or methyl cellulose, or a heterópolysaccharide 
polymer, for example, gelan gum, may be incorporated together with a preservative, such as 
benzalkonium chloride. Such formulations may also be delivered by lontophoresis. 

20 Formulations for ocular/aural administration may be formulated to be immediate and/or modified 
release. Modified release formulations Include delayed-, sustained-, pulsed-, controlled-, targeted, or 
programmed release. 

Other Technologies 

Compounds of the invention may be combined with soluble macromolecular entitles, such as 
28 cyciodextrin and suitable derivatives thereof or polyethylene glycol-containing polymers, in order to 

SImprove their solubility, dissolution rate, taste-masking, bioavaiiablllty and/or stability for use in any of the 
aforementioned modes of administration. 

Drug-cyciodextrin complexes, for example, are found to be generally useful for most dosage 
forms and administration routes. Both inclusion and non-inclusion complexes may be used. As an 

30 alternative to direct compiexation with the drug, the cydodextrin may be used as an auxiliary additive, i.e. 
as a carrier, diluent, or solubilizer. Most commonly used for these purposes are alpha-, beta- and 

 .

gamma-cyclodextrins, examples of which may be found in PCT Publication Nos, WP 91(11172, WO 
94/02518 and WO 98/55148, the disclosures of which are Incorporated herein by reference in their 
entireties. 

35 Qgsag 

The amount of the active compound administered will be dependent on the subject being treated, 

the severity of the disorder or condition, the rate of administration, the disposition of the compound and the 

discretion of the prescribing physician. However, an effective dosage is typically in the range of about 0.001 

to about 100 mg per kg body weight per day, preferably about 0.01 to about 35 mg/kg/day, in single or 

40 divided doses. For a 70 kg human, this would amount to about 0.07 to about 7000 mg/day, preferably about 
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07 to about 2500 mg/day. In some Instances, dosage levels below the tower limit of the aibmeld range 

may be more than adequate, while in other cases still larger doses may be used wlthut causing any 
harmful side effect with such larger doses typically divided Into several smaller doses fr administration 

throughout the day. 

5 it.of-Parta 

Inasmuch as it may desirable to administer a combination of active compounds, or example, for 

the purpose of treating a particular disease or condition, It Is within the scope of the present Invention that 

two or more pharmaceutical compositions, at least one of which contains a compound in accordance with 

the invention, may conveniently be combined In the form of a kit suitable for coadmtitistraflon of the 

� 10 compositions. Thus the kit of the invention Includes two or more separate pharmaceutiCal compositions, 

at least one of which contains a compound of the Invention, and means for separatey retaining said 

compositions, such as a container, dMded bottle, or divided Ibil packet. An example ofsuth a kit Is the 

familiar blister pack used for the packaging of tablets, capsuleS and the like 

The kit of the Invention Is particularly suitable for admInisterIng different dsage thrms, for 

15 example, oral and parenteraf, for administering the separate compositions at different doage Intervals, or 

S 
for titrating the separate compositions against one another. To assist compliance, the kit typically includes 

directions for administration and may be provided with a memory aid. 

mplas 

In the following examples and preparations, "BOC, Boc or*boo means N-teifbutoxycarbonyl, 

20 DCM means 0112012, DIPA or DIEA means diisopropyl ethyl amine, DMA means N,N-dlmethylacetamlde, 

"DMr’ means dimethyl formamide, "DM8(Y means dlmethylsuifoxide, DPP means 1,3. 

bfs(diphonylphosphino)propane, 

,3-

bis(drphenylphosphrno)propane, "HOAc" means acetic acid, 9PA" means isopropyl alcohol. "MTBE" 

means methyl t-butyl ether, "NMP" means I -methyl 2-pyrcIld1none, TEA means trlthyI amine, WA 

means trifluoro acetic acid. 

26 Sggclb examples: 

Example 1: n4-yIamlno),6-

dlhydropyrroo[3,4-c]pyrazole-5(IH)-oarboxarnide. 

ONH3CPH2 N5 
HS OtIs 

HNcJQN di? 
BooN l,N NH NH 

4N HCl/Dtoxane N.  DM0/C112Cl2 
H2 14000,0 5h TEA, rt, 2h 

/ s 

Ia 

30 Preparation of Compound Ia., N.(6,a.dlmethyi.I,4,5,64etrahydropyrrolo34-o1pyrazoI4-

yl)theno32..dpyrImidin-4-amine. 

To a stirring solution of tart-butyl 3amino-8,6dirnethyl4,6-dihydropyrttiO3ojpyrazoIe.5(Ib 

carboxylste (0.62g, 248 mmcl) in DMA (3mL) was added 4-chiorothlenor3,2’.py0mi1dine(0 449, 1 OSeq) 

and 4N 1101 solution In I ,4-dloxane (0.65m1, 1.08eq). The resulting mixture was heated to 140°C for 0.5 
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hours in microwave reactor. It was coded to room temperature and the compound Is was precipitated. 
Filtration and washing with CH2Cl2 provided compound la as a yellow solid (0.48 g 88% yield). 
Compound la was directly carried onto the next reaction without further purification. LOMS (API-ES, 
M+H): 287.0, 

6 To a stirring mixture compound Ia(0.12g, 0.42mmol), and TEA (0.1 17m1, 2eq) In DM80 (Imi) and 0H2012 
(2m1) was added trans-2-phenylcyciopropyl Isocyanat (O.OBłml, 1.1eq). The resulting mixture was 
stirred at room temperature for 2h. The reaction mixture was purified by prep-HPLC to provide the title 
compound I as a white solid (0.019g, 100%). 1H NMR (CD300) 6:1.06 (m, IH), 1.11 (m IH), 1.68 (ci, 
J=4,04 Hz, 6 H), 1.98 (m, I H), 2.69 (m, I H), 4.43 (a, 2 H), 7.01 -7.07 (m, 3 H), 7.11 - 7.17(m, 2 H), 7.34 

10 (ci, .1=5.58 Hz, I H), 8.04 (d, J=6.31 Hz, I Ii), 8.59 (a, I i-i). Anal. (C2aHNiOS.0.3H0Ac.Q.H2O) C, H, N. 
HPLC: >96% purity. 

Example 2: 3(2-chlorothlenof3,24Jpyrlm1dJn-4..yi)amlno3-8,8dlmeffiyiN..trans2.. 

CK

   

NjH3C
 5CH3[
 
NCI , TENC"H42Cl2 

H  BOON  NC
 
O 

Bo 

2e cNjNCI(’ NH 
j

 

TEA/DMAMeCN/GH2Cl2 
NI-12 150°C, 5mm 

N 
?6 

TEA, it, 2h 

15 2s 2 
Preparation of Compound 2a: 7ert-buyi4-(2-chiorothieno(3,2-djpyrlmldln4yi)amjno].8,6 
dImöthyI-4,6-dihydropyrrolo3,4..c]pyrazole.5(Ifi)..carboxylate.  
To a stirring solution of tert-butyl 3-amlno-6,8-dlmethy 6-dihydropyrrolo(3,4-opyrazoJe-5(1 H)-
carboxytate (2.4g, 9.6 mmol) In DMA (lOmL) was added 2,-dlohiorothleno[3,2-djpyrlmldlne(2.069, 

20 1.06eq) and triethylamlno (2.64m1, 2eq). The resulting mixture was heated to 1500C for 6 minutes In 
microwave reactor. Saturated NaHCO3 was added and the mixture was extracted with ethyl acetate. The 
Manic layer was dried over sodium sulfate, concentrated In vacua. The residue was washed with 
methylene chloride. Compound 2a (2.71g, 88%) was obtained as a brown solid and directly carried onto 
the next without further purification. LCMS (API-ES, M+H"): 421. 

25 To a stirring mixture of compound 2a(0. I 02g, 0.24mmol) In CH2Cl2 (2m1), was added TFA (Zmi). The 
resulting mixture was stirred at room temperature for Zh. Alter the reaction mixture was concentrated in 
vaouo, a solution of TEA (135u1, 4ea) in MaCN (1 ml) CH2012 (1 ml) was added and f011OWed by trans-2-
phenylcyclopropyl isocyanate. The resulting mixture was stirred at room temperature for1h. The reaction 
mixture was purified by prep-HPLC to provide compound 2 as a white solid (0.021g, 18%). 1H NMR 

30 (QD0D) 6:1.04 - 1.12 (m, 2 H), 1.69 (ci, J=3.28 Hz, 2 H), 1.95 (m, I H), 2.87 -2.73 (ni, I H), 4.48 (s, 2 
H), 7.01 - 7.08 (m, 3 H), 7.11 - 7.17 (m, 2 H), 725 (ci, .1=5.31Hz, 1 H), 8,05 (ci, o-4.s6 Hz, I H). Anal. 
(C23HNi0SCl.0.4H0Ac.0.4H20) C, H, N. HPLC: >95% purity. 
Example 3: N-(5(2S)-2benzyI-4.methy!piperazIn.1.ycarbonyI}-e,6cnmethyl4,4,5,6 

tetrahydropynolo3,4.c]pyrazol-3yi)-2-chIorothJeno(3,2jJpyrImIdmn4.amIne. 

Ii 
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H3 

NH2 

r’o 

CH2C12 

OEt 
)-iN--<

 
CH3 BeeN N 2. 

co(Occ  

OEt DIEA/CH2Cl2 
NH2 2. 2N UOH/MeOH 

38 

of TENOMA 

12 + 

1500C, 5mm 

Sb 
3 

Preparation of 3a: ethyl 3-amino-5(chlorocarbonyl).6,64methyl5,6.dlhydropyrroIo3,4. 
5 c]pyruzole-2(4M..carboxylate. 

To a stirring mixture of 5-tert-butyl 2-ethyl 3-amlno8,6-dimethylpyrrolo3,4-c]pyrazoIe-2,5(4H,6t.. 
dicarboxylate (5.859, 17.4mmol) in CH2Cl2 (20m1) was added 4.OM HCI In dioxane (30ml). The resulting 
mixture was stirred at room temperature for 2h. After the reaction mixture was concentrated in vacua, a 
portion of residue (1.53g, 5.16mmo)) was dissolved into a solution of DIPEA (3.6m1, 4eq) In CH20I2 (lOmi). 

10 The resulting solution was slowly added to a solution of triphosgene (628mg, 0.41eq) in CH2C12 (lOml) at 
000 and the resulting mixture was stirred at 000 for 1 h. The reaction mixture was diluted with ethyl 
acetate and washed with saturated NaHCO3, dried over sodium sulfate. The organic layer was filtered and 
evaporated in vacuo to give a residue, compound 3a. Compound 3a was directly carded onto the next 
reaction without further purification. 

16 Preparation of 3b: 

tetrahydropyrroIo3,4-c]pyrazoI4-amine. 

A portion of above residue (525mg) was added Into a solution of (3S)-3-benzyi-1-methylpiperazlne 
(552mg, 1 .Seq) in 0H2C12 (4m1). The resulting mixture was stirred at reflux for 4h. The reaction mixture 
was then cooled to room temperature, and the solvent was removed in vaccuo. To the residue was 

20 added 2N LIOH (3m1) and methanol (2m1). The resulting mixture was stirred at reflux for 4 hours. The 
reaction mixture was purified by prep-HPLC to provide compound 3b as a white solid (1 50mg). 
To a stirring solution of compound 3b (0. 15, 0.41 mmol) In NMP (lmL) was added 2,4-dlchlorothienol3,2-
djpyrimid1ne(O.084g, leq) and triethylamine (0.1 lrnt, 2eq). The resulting mixture was heated to 140°C for 
5 minutes In microwave reactor. The reaction mixture was purified by prep-HPLC to provide compound 3 

25 
as a 

white solid (0.014g, 16%). H NMR(CDOD) 5: 1.58 (s, 3 H), 1.66 (s, 3 H), 2.22 (s 3 H), 2.38 (m, 2 

H), 2.45 (m, I H), 2.60 (m, I H), 2.78 (dd, J=13.26, 8.21 Hz, ’I H), 2.99 (dci, J--13.52, 6.44 Hz, I H), 3.15 

(s, I H), 3.35 (m, I H), 3.75 (m, I H), 4.28 (d, J=11.12, I H), 4,65 (m, ¶ H), 6.99 (t, J7.01, I H), 7.08 (t, 

J=7.58 Hz, 2 H) 7.10-7.13 (m, 2 H) 7.27 (ci, .1=5.31 Hz, I H) 8.07 (ci, J5.31 Hz, I H). Anal. 

(C26HN8QSCl.0.5HOAc.0.5i120) C, H, N. HPLC: >95% purity. 
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Example 4: 3-(2,6-dich(oropyrimIdin -yl)amlno]..6,6-cilmethyl-N-[trans-2-phenyl cyclopropyl].4,6-

dIhydropyrroto3,4-cpyrazole-6(Th)-carboxamlde. 

H3 
0

H3C CH3 

6ocNt$-CO2Et 

NH2 

1. 4N HC?/Dioxane 

4NCO 

DIEPAJCH2Cl2 

45 

TEA/DMA 

4 
CICI 

2N LIOHIMeOI-( 

5 4 
Preparation of compound 4a: ethyl-3-amino-6,8-dlmethyl-54([trans-2-pheny) cyclo propyl] 

amino}carbonyl)-5,6-dthydropynoIo34-c]pyrazoIe-2(4tI)-carboxylate. 

To a stirring mixture of 5-tert-butyl 2-ethyl 3-amino-6,8-dlmethyIpyrrolo[3,4-o]pyrazoIe-2,5(4H,6J--
dicarboxy)ate (5.65g, I 7.4mmol) in CH2Cl2 (20m1) was added tOM HCI in dioxane (30m1). After the 

10 reaction mixture was concentrated in vacuo, a portion of residue (3.45g, 11 .6mmol) was dissolved Into a 

solution of DIPEA (8.1mi, 4eq) in CH2Cl2 (SOmI). To the resulting solution was slowly added to trans-2-

phenylcyclopropyl Isocyanate at 0°C and the resulting mixture was stirred at 0°C for 30 minutes then 

warmed up and stirred at room temperature for 1h. The reaction mixture was diluted with CH2Cl2, and 

washed with saturated NaHCO3, dried over sodium sulfate, concentrated in vacuo, purified by flash 

15 chromatography. Elution with 60-80% EtOAc/hexane provided the compound 4a as a white solid (4.24 9, 
96%). 1H NMR (CDQD) 6:1.03 - 1.16 (m, 2 H) 1.60 (ci, J=3.79 Hz, 6 H) 1.98 (S, I H) 2.71 (5, 1 1-1) 4.12 

(a, I H) 7.01 - 7,10 (m, 3 H) 7.13 - 7.21 (m, 2 H) 

Preparation of compound 4b: 3-amino6,B-dImethyl-N-trans-2-phenyIcycJopropyL3-4,6-

dthydropyrro1o3,4-c]pyrazoIe-5(1H)-carboxamlde. 

0 To a stirring solution of ethyl 3-amino-6,6-dimethyl-5-({[trans-2-pheny1cyclopropyl amino) carbonyl)-6,6-

dihydropyrroIo[3,4-oJpyrazoIe-2(4t-carboxyiate (613mg, 1.60mmol) In MeCH (3mL) was added 2N LiOH 

(1 ml, 1 .25eq). The resulting mixture was stirred under reflux for 4 hours, cooled, and concentrated. The 

residue was partitioned between ethyl acetate and saturated NaHCO3, dried, and concentrated to give 

compound 4b as a white solid (0.42g, 79%). 1H NMR(CD3OD) 6:1.03 - 1.16 (m, 2 H) 1.60 
(ci, J-3.79 Hz, 

5 6 H) 1.98 (a, I H) 2.71 (a, I H) 4.12 (a, 2 H) 7.01 -7.10 (m, 3 H) 7.13- 7.21 (m, 2 H). 

To a stirring solution of compound 4b (0.10g, 0.32mniol) In DMA (0.5mL) was added 2,4,6-

trichloropyrlmldirie(0.041 ml, 1.1 eq) and triethylamirie (0.089m1, 2sq). The resulting mixture was heated to 

a temperature of 80°C for 5 minutes in microwave reactor. The reaction mixture was purified by prep-
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HPLC to provide the compound 4 as a white solid (0.025g, 111H NMR (CDOl) ô: 1.05 - 1.11 (m, 2 H), 
1.66 (d, J=3.54 Hz, 8 H), 1.95 (m, I H), 2.68- 2,72 (m, I H), 4.42 (b, 2 H), 7.05 (d, J7.83 Hz, 4 H), 7.15 
(t, J=7.58 Hz, 2 H). Anal. (C211-12iN7002.0.41-10A.0.2 H20) C, H, N. HPLC: >95% purity. 

"Structure and Examplei Chemical name, Analytical data and comments 

N-j(1S)-2-(dimethylamino)-1-phenyIethyl]-e,edlmethyp.3 

H3 CH30 / 

(thIeno3,2-dJpyrlmldin-4-ylamIno)-4,6-dihydropyrroIo[3,4.. 

c]pyrazole-5(1!-carboxamlde. 
1H N N4 NMR (400 MHz, CD30ID) 8: 1.83 (s, 3 I-I), 1.70 (s, 3 H), 

...CH3 2.38 (s, 6 H), 2.64 (dd, J=12.63 4.55 Hz, I H), 2.80- 2.95 

CH, 
(m, I H), 4.45 - 4.70 (m, 2 H), 4.94 - 5.08 (m, I H), 7.09 - 

7.41 (m, 6 H), 7.95 - 8.09 (m, I I-I), 8.59 (a, I H). Anal. 
(C1-1N8OS.0.75 HOAc) C, H, N. 
Method of Example 1. [(28)-2-ieocyanato-2-phenyl ethyl] 
dlmethylamlne was used in place of trans-2-

phenylcyclopropyl isocyanate. 

3-[(2-chlorothleno[32d]yrlmkfln-4-yl)amino]-N..[(1 S)-2-

113c 
CHs 
 / 

(dimethylamino)-1-phenylethyi]-6,6-dimethyj-4,6-

dlhydropyrrolo3,4-c]pyrazoIe-5(II-carboxamide, 
N\ I N-< -’. H NMR (400 MHz, CD300) ö: 1.62 (a, 3 H), 1.68 (a, 3 H), 

I-IN 
NH 

CH 2.38 (a, 8 H), 2.56 - 2.66 (m, I H), 2.79 - 2.69 (m, I H), 4.69 

jr H3 
- 4.73(m, I H), 4.80 - 4.85 (m, I H), 4.93 (dd, Jz10.2, 4.4 

s " N Hz, I H), 7.07 - 7.38 (m, 6 H), 8.05 (d, J5.31 Hz, I 1-I). 

6 
Anal. (CHN3OSCl.1.0 HOAG.0.61-120) C, H, N. 
Method of Example 2. (2S-2-Isocyanato-2-phenylethyl] 
dfmethylamine was used In piece of trans-2-
phenylcyclopropyl isocyanate 2. 

3-[(4-chloro-8-propoxy-1 ,3,5-trlazln-2-yl)amino]-6,6- 

H3C CH3 ....j dimethyl-N-trans-2-phenyl cyclopropyl]-4,6- 

41**N
dihydropyn-olo(3,4-c]pyrazole-5(1 I-).-carboxamide H NMR  
(CDOD) 5: 0.94 (t, J=7.33 Hz, 3 H) 1.02 - 1.13 (m, 2 H) 

NH 1.65 (ci, J=354 Hz, 6 H) 1.88-1.77 (m, 2 H) 1.90-2.00 (m, 
I H) 2.65 - 2.73 (m, I H) 4.27 J=6.I9 Hz, 2 H) 4.39 I N’N (t, (d, 

IIIIClN’OPr 
J23.75 Hz, 2 H) 6.99 - 7.08 (m, 3 H) 7.10 - 7.19 (m, 2 H). 
Anal. (C23H27N502CL0.2HOAc.0.8H20) C, H, N. 

7 Method of Example 4. 2,4-dlchloro-8-propoxy-1 ,3,5 
triazine was used in place of 2,4,6-trlchloropyrlmldlne while 

the reaction mixture was heated to 120°C. 
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Structure and Example # Chemical name, Analytical data and comments 

3-t(4-amtho-6-chloro-1 ,3,5-triazln-2-yl)amlno)-6,6-dimethyl-
CH3 N-[trans-2phenylcycIQPrOpYl-4,.-dlhYdrOPYrrOlOt3,4- 

)-N c]pyrazo(e-5(1-carboxamide. H NMR (CD300) : 1.02 - 

HN 1.16 (m, 2 H) 1.58 - 1.89 (m, 4 H) 1.88 (ci, .J4.04 Hz, 2 H) 
NH 

1.91 - 2.01 (m1 I H) 2.63 * 2.75 (1 I H) 4,12 (ci, I H) 4.36 

N’’ (II (b, I H) 8.98 - 7.09 (m, 3 1-1) 7.10 7.20 (rn, 2 H). Anal. 

C, H, N. C,.LNNH2 (CzoHNgOCI.0.3HOAG.1.1H20) 

Method of example 4. 2,4-dichloro-8-amino-1 ,3,5-triazine 

was used in place 2,4,6-trlchloropyiimidlne and the reaction 

mixture was heated to 120°C. 

3-[(4,6-dlchloro-1 ,3,5-trlazin-2-yi)aminol-6,6-dlmethyl-N-

CH3 [trans-2-phenyl yclopropyl -4,6-dihydropyrrolo (3,4-61 
0HC pyrazole -5(1 H)-carboxamide. 

1H NMR (CD30ID) 6:1.02 - 1.14 (ml 2 H) 1.66 (ci, J=3.54 

NH Hz, 6 H) 1.91 - 1.99 (m, I H) 2.65 -2.74 (m, I H) 4.44 (s, 2 

"H) 7.00 - 7.08 (m, 3 H) 7.10 - 7.18 (m, 2 H). Anal. 

) 

jL (CH20N6OC)2.0.1HOAc.0.4H20) C, H, N. Method of example 4. 2,4,8- tiichloro-1 

,3,5-trlazine was used in place of 2,4,6-trlchloropyrimldine and the 

reaction 

mixture was stirred 

at room temperature overnight. 3-[(4-chtoro-8-methoxy-1 ,3,5-triazln-2-yl)amino]-6,6-

dlmethyl-N-[trans-2-phenylcyclopropyl]-4,8-

0 H30 CH3 

dlhydropyrrolo(3,4-o]pyrazole-6(1 H)-oarboxemide. 

’N / / 

H NMR (CD300) & 1.02 - 1.16 (m, 2 H) 1.66 (d, J3.54 1*1 Hz, 6 H) 1.92- 1.99 (m, I H) 2.70 

(b, I H) 3.92 (a, 3 H) 4.38 711 (d, J=33.85 Hz, 2 H) 6.99 - 7.09 (rn, 3 H) 7.11 - 7.19 (m, 2 I N Mo’N"Cl i-I). Anal. (CaHN8OCI.0.1HOAc.0.3H20) C, H, N. Method of example 

4. 2,4-dlchloro-8-methoxy-1 ,3,5-10 triazine was used in place of 2,4,6-trlchloropyrim 

(dine and 

the reaction mixture was stirred at room temperature for lhr, 
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Structure and Example 
# 

Chemical name, Analytical data and comments - 

6,6-dimethyl3-fJ2(methyIthJo)-6-(triflU0romethy1)Pyrimidin-
4-yl]amino}-N-[trans-2-pheflyicycioproPYl]-4,6- 

Hsc CH2 
H dlhydropyrroio[3,4-c]pyrazOie-5(1 H)-carboxamide. 

/ 

11-1 NMR (400 MHz, DMSO-d6) 6 ppm 1.00 - 1.09 (m, 1 H) 

HN 1.14-1.21(m,1 H)1.63(d,J’L52 Hz, 6H)1.87-1.94(rn, 

’1 H) 2.89 - 2.79 (m, I H) 3.32 (a, 3 H) 4.34 (a, 2 H) 6.12 (a, 

I H) 6.81 (a, 1 H) 7.07 - 7.17 (m, 3 H) 7.24 (t, J7.58 Hz, 2 

(II F3C1NFLs8Me H) 10.52 (s, I H). Anal. (C2HN70SF3.0.6H20) C, H, N. 

11 Method of Example 4. 4-chioro-2-(methyithio)-6-

(trifluoromethyl) pyrimidine was used in place of 2,4,6-

trichioropyrimidirie while the reaction mixture was stirred at 

100°C for 10 minutes in microwave reactor. 

3-1(2-chioroquinazolin-4-yi)aminoj-8,6-dimethyi-N-[(trans-2- 

phenylcyciopropyi]-4,6-dihydropyrroio[3,4-c]pyrazôie-5(1  h)- 

CH carboxamlde. 
0HaC H NMI (CD3OD) ö: 1.04 - 1.15 (m, 2 H) 1.70 (d, J3.28 

I ,N Hz, 6 H) 1.82-2.00 (m, 1 H) 2.67- 2,77 (m, I H) 4.56 (a, 2 
HN 

NH H) 6.08 (s, I H) 7.00 - 7.09 (m, 3 H) 7.10 - 7.19 (rn 2 H) 

7.54 (t, J7.45 Hz, I H) 7.64 (d, J=8.34 Hz, I H) 7.79 (t, 

1’N"Ci 
.1=7.33 Hz, I H) 8.26 (d, J8.06 Hz, I H). Anal. 

4�� 
\  / (CH24N7001.0.21-IOAc.0.51-120) C, H, N. 

12 Method of Example 4. 2,4-dichloroquinazoiine was used 

In place of 2,4,6-tilchloropyrimidine while the reaction 

mixture was stirred at 160°C for 10 minutes in a microwave 

reactor. 

Example 13: 3((4-[(2$).2.(aminocarbonyI)pyrrolidln-1-yl]-6-chloro-1,3,5-trlazifl-2-yl}amiflO)-6,6-

C 
13 

II 
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To a stirring mixture of Compound 9 (0.039g, 0.085mmo)) and DIEPA (0.030m1, 2eq) In THF (Imi) was 
added L-prolinamide (9.7mg, 1 eq.). The resulting mixture was stirred at room temperature for 1 hr and 
purified by prep-HPLC to provide the compound 13 as a white solid (23mg). hll NMR (CD30D) : 1.01 - 

1.18 (ni, 2 H) 1.57- 1.71 (m, 5 H) 1.88- 2.09 (m, 4 H)2.12 - 2.35 (m, I H) 2.85 -2.78 (m, 1 H) 3.50- 3.78 
(m, 2 H) 4.27 4.53 (rn, 3 H) 6.99 - 7.08 (m, 3 H) 7.10 - 7.19 (m, 2 H). Anal. 
(CsHgNiaQ2Cl.0.4HOAo.1.3H20) C, I-!, N. HPLC: >95%purlty. 
Example 14: 3-1(4,6- dlmothoxy -1,3,5-trlazin-2-yl)amlnoj-6,8-dlmethyl-N-ftrans-2phenyl 
cyclopropyl] -4,6-dihydropyrrolo[3,4.cpyrazole5(1Ii)-carboxam Ida, 

14 
To a stirring solution of compound 4b (0.150g, 0.48mmol) in DMA (lmL) was added 2,4,6-
trichlorotriazene (98mg, 1 .leq) and DIPEA (0.168m1, 2eq). The resulting mixture was stirred at room 
temperature for lhr. To the reaction mixture was added 25% NaOMe in methanol (0.549m1, Seq), The 
resulting mixture was stirred at room temperature for 2 hours and purified by prep-i-IPLC to provide 
compound 14 as a white solid (45mg). 1H NMR (CDOD) ö: 1.02- 1.14 (m, 2 H) 1.65 (d, J3.79 Hz, 6 H) 
1.91 - 1.99 (in, I H) 2.84 - 212 (m, I H) 3.89 (s, S H) 4.32 (a, 2 H) 6.99 -7.08 (m, 3 H) 7.09 - 7.18 (m, 2 
H). Anal. (C22H26N803.0.2HOAc.0.8H20) C, H, N. HPLC: >95% purity. 

Structure and Example  Chemicalname, Analytical data and Comments 

)L_?411 
dimethyl-N-ftrans-2-phenyl cyolopropyl]-46-dihydropyrroio(34. 

HN  ojpyrazole-5(I /-oarboxamide. 
NH H NMR (CD30D) ö: 1.02- 1.15 (m, 2 H) 1.64 (d, J3.79 Hz, 6 

NN H) 1.91 -1.98 (m, 1, H) 2.65-2.74 (m, I H) 3.07 (s, 6 H)4.33 (a, 

(.IIj Ms2NN"CI 2 H) 7.00 - 7.09 (m, 3 H) 7.10 - 7.18 (in, 2 H). Anal. 
(CH26NgOC1.0.2HOAC.0.1H20) C, H, N. 
Method of Example 14, DMA was used In place of NaOMe. 

,0 Example 16: 3-({44(2S)-2-(hydroxymethyl)pyrrolldln-1-ylI-6-methoxy-1 ,35-triazln-2-yI}amlno)-8,6-
dimethyl-N-ans-2phenylcyclopropy,5dihydropynoJo3,44pyrazoJe.5(1b-carboxamide. 
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To a stirring solution of compound 4b (0.152g, 0.488mmo1) in DMA (2mL) was added 2,4-dichloro-6-

methoxy-1,3,5-triazlne (92mg, 1 .OSeq) and DIPEA (0.170m1, 2eq). The resulting mixture was stirred at 

room temperature for 1 hr. To the reaction mixture was added pyrrolidin-2-ylmethanol (0.072m1, I .Seq), 

The resulting mixture was stirred at room temperature for lhr and purified by prep-HPLC to provide 

compound 16 as a white solid (64.9mg). il-i NMR (CD30D) 6. 1.02- 1.14 (m, 2 H) 1.83 (ci, J3.54 Hz, 8 

H) 1.84 (b, I H) 1.90-2.00 (m, 4 H) 2.68 -2.74 (m, I H) 3.48-3.71 (m, 4 H) 3.84 (a, 3H)4.10 -4.22 (m, I 

H) 4.28 (a, 2 H) 7.00 -7.08 (m, 3 N) 7.11 -7.18 (m, 2 H). Anal. (C26HN9O3.0.1HOAo.0.7H20) C, H, N. 

HPLC: >95% purity. 

Structure and Example # Chemical names Analytical data and comments 

34(4-methoxy-6-{(2S)-2-[(methylamino)carboriyl]pyrrOlidlfl-

1-130 CH 1-yl}-1 ,3,5-tliazin-2-yOamino]-6,6-dimethyl-N-[(traflS-2- 

’N 
/ 

pheriylcyclopropyl]-4,6-dihydropyrrolo[3,4-OlPyraZole-

HN 5(1 I-carboxamide. 
NH 1H NMR (C0300) 5:1.03 - 1.16 (m, 2 H) 1.64 (d, J=3.79 

Hz, 6 H) 1.89 - 2.04 (m, 4 H) 2.14 - 2.28 (m, I H) 2.58 - 

MOO  2.67 (m, 3 H) 2.71 (a, I H) 3.54 - 3.74 (m, 2 H) 3.82 (d, 

Ps) J=37.14 Hz, 3 H) 4.26 (d, J=21.73 Hz, 2 H) 4.36-4.48 (m, 
/N;  I H) 7.01 - 7.09 (m, 3 H) 7.11 - 7.19 (m, 2 H). Anal. 

17 (CHN1003.0.2HOAc.0.9H2O) C. H, N. 

Method of Example 16 using N-methyl-L-prolinamtde In 

place of pyrrolidln-2-ylmethanol. 

,3,5-triazin-2- CH3-((4-methoxy-6-(2-methylaziridin-I-yl)-1 
yljamlno}.6,6..dimethyl-N-[trans.2..phenyIcycloprOpyl]-4,6- 

)N’ I dihydropyrrolo[3,4.-o]pyrazole-5(1 H)-carboxamide. 
HN, 1H NMR (CD30D) 5: 1.04 - 1.14 (m, 5 H) 1.64 (ci, J3.79 

NH 
Hz, 6 H) 1.93 - 2.01 (m, I H) 2.66- 2.75 (m, I H) 3.26- 

, 

3.46 (m, 2 H) 3.79 - 3.89 (m, 4 H) 4.30 (a, 2 H) 6.99 - 7.09 

MeO N 

N7(C241-129N902-0.21-11OAc.1.61-120) 

(m, 3 H) 7.15 (t, J7.45 Hz, 2 H). Anal. 

CH3 
C, H, N. 

Method of Example 16 using 2-methylaziridine instead of 

pyrrofldin-2-ylmethanol 
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Structure and Example  hemil name, Analytical data and comments 

3-f(4-methoxy-8-pyrrotldin-1-yl-1 ,3,5-trlazln-2-yl)mino3- 
0H3C 

H3 8,6-dimethyl-N-[trans-2-phenylcyclopropyl]-4,8- 

N I ,N dlhydropyrrolo[3,4-cJpyrazole-6(lI-O-carboxamid. 
HN 1H NMR (CD3QD) 5:1.03 - 1.14 (m, 2 H) 1.64 (d, 13.79 

NH 
Hz, 6 H) 1.88 - 2.00 (m, 5 H) 2.65 - 2.74 (m, H) 3.43 - 

N" 3.56 (m, 4 H) 3.84 (a, 3 H) 4.28 (a, 2 H) 5.99- 710 (tn, 3 

QM9ONLN H) 7.10 - 7.19 (m, 2 H). Anal. (CH31N902. 0.2HOAc. 

0.61-10) C, H, N. 
Method of Example 16. Pyrrolidine was used in place 

of pyrrolldln-2-ylmethanol. 

3-({4-[(2S)-2-cyanopyrroUdlri-1-yl]-6-methoxy-1 ,315-triezin-
CH3 2-yl}amino)-8,6-dimethyl-N-trans-2-pheny)cyoloropyl-

)-N ’N 
/ 

4,6-dlhydropyrrolo(3,4-o]pyrazole-5(IH)-carboxamlde, 

HN 1H NMR (CD3QD) 5:1.02 - 1.15 (m, 2 H) 1,64 (d, 1=3.54 
NH Hz, 6 H) 1.91 - 2.01 (m, I H) 2.01 - 2.14 (m, 2 H) 2.21 - 

2.80 (m, 2 H) 2.65 - 2.73 (m, I H) 3,46 - 3.57 (m, 1 H) 

c’II MeoN_LN 3.62 
- 3.72 (m, 1 H) 3.89 (d, J13.39 Hz, 3 1-3) 4.30 (a, 2 

H) 4.87 (t, J5.18 Hz, I H) 7.00 -7.08 (m, 3 H) 7.11 - 7.19 

20 NC (m, 2 H). Anal. (CH30N1002.0.3HOAc.0.1H20) C, H, N. 

Method of Example 16. (2S)-pyrrolidlne-2-carbonitrile 

- 

was used in place of pyrrotidin-2-ylmethanol. 

CH 3-(4-t(2S)-2-(amino carbonyl) pyrrolldin-1-yl].6-rnethoxy-
0H3C I ,3,5-triazln-2-yljamino)-6,8-dimethyl-N4trans-2-phenyl 

I ,N cyclopropyl-4,6-dlhydropyrrolo (3,4-c]pyrazole-5(1 H)- 
HN 

NH carboxamide. 

1H NMR (CD300) 5:1.02 - 1.16 (ni, 2 H) 1.63 (a, 8 H) 

, N N 
1.90 -2.08 (m, 4 H) 2.25 (s, I H) 2.71 (a, I H) 3.56 3.75 

\ / 

MeO (m, 2 H) 3.84 (d, ..fr21.73 Hz, 3 H) 4.21 - 4,37 (m, 2 H) 
0 (S) 4.44 (d, J9.09 Hz, I H) 7.00 - 7.08 (m, 3 H) 7.10 - 7.19 

NH2 (m, 2 H). Anal. (CHN10O3.0.2H0Ac.0.9H20) C, H. N. 
21 

Method of Example 16 using L-prolinamlde (2eq) Instead 

of pyrrolidin-2-ylmethartol. 

Example 22: 3{[4-fl2S)-2-(amlnocarbonyI)pyrrolidln-1-yl]-6-(dImethyIamiflO)-1,35-trlaZifl-2-

carboxamide. 
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� To a stirring solution of compound 4b (0.103g, 0.33mmoJ) in DMA (lmL) was added 2,4,6-
trichloropy0midlne(55mg, 0.9eq) and DIPA (0.1 15m1, 2eq). The resulting mixture was stirred at room 
temperature for lhr. To the reaction mixture was added L-proiinamide (34mg, 0.9eq). After the resulting 

5 mixture was stirred at room temperature for 2 hours, 2N dimethylarnine (0.330m1, 2eq) was added into 

reaction mixture. The resulting mixture was stirred at 60°C for Thour and purified by prep-HPLC to 
provide compound 22 as a white solid (74.8mg). 1H NMR (CD300) ö: 1.04- 1.17 (m, 2 H) 1.62 (ci, J-3.28 

S Hz, 6 H) 1.92 (m, 4 H) 2.22 (s, I H) 2.67- 2.76 (m, I H) 3.03 (d, 6 H) 3.55- 3.75 (m, 2 H) 4.21 (ci, J=14.15 

Hz, 2 H) 4,35 - 4.43 (m, I H) 1.01 - 7.09 (m, 3 H) 7.11 - 7.19 (m, 2 H). Anal. 

10 (C2yH3NiO2.0.3HOA.1.0H0) C, H, N. HPLC: >95% purity. 

S 

Fj 

Structure and Example # Chemical name, Analytical data and comments 

3-({4-(dlmethyIamino)-6-[(28)-2-(hydroxymethyl)pyrrolidin-
cH3 1-yl]-1 ,3,5-trlazln-2-yi}amnlno)-8,6-dimethyl-N-[trans-2-

t 

phenylcyciopropyl]-4,6-dihydropyrrolof3,4-ojpyrazole-

_11?1 HN5(1b-carboxamide. 
NH 

1H NMR (C0300) 8:1.02 - 1.16 (m, 2 H) 1.62 (d, J=3.79 
N’ 

Me2N NN-\> 

Hz, 8 H) 1.91 -2.02 (m, 4 H) 2.63 -2.74 (m, I H) 3.04 (a, 
6 H) 3.43 - 3.88 (m, 4 H) 4.12 - 4.31 (m, 4 H)  

(m, 3 H) 7.11 - 7.20 (m, 2 H). Anal. (027H38N1002. 

23 0.2HOAc. 0.81›10) C, H, N. 

Method of Example 22 using (2S)-pyrrolklin-2-ylmethanol 

in place of L-prollnamlde 

Example 24: 3-4,6-dimethyipyrImidIn-2-yI)amino-8,6-dimethyl-N-((trans-2phenyi cyclo popyI) - 

15 4,6-dlhydropyrrolot3,4-c]pyrazole-5(1 H-carboxamide. 
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A re-sealable tube was charged with compound 4b (0.11 6g,  0.30mmol), 2-chloro-4,6-dimethyl-pyrlmidine 

(0.043g, leq), Pd(QAC)2 (1.3mg, 0.02eq), DPPP (5.0mg, 0.04eq), CsCQ3(137mg, 1.4eq) and DME (I ml). 

The tube was capped and carefully subjected to three cycles of evacuatlon-backliliing with N2. The 

resulting mixture was stirred at I 50CC for 10 minutes in microwave reactor, filtered, and purified by prep-

HPLC to provide compound 24 as a white solid (12 mg). 1H NMR (CD30D) 6:1.03- 1.14 (m, 2 H) 1.65 

(d, J3.79 Hz, 6 H) 1.92 - 2.00 (m, I H) 2.30 (s, B H) 2.68 - 2.75 (m, I H) 4.33 (a, 2 H) 6.58 (s, I H) 7.00-

7.09(m, 3 H) 7.11 -7.19 (m, 2 H), Anal.(C,,HN7O.0.3HQAc.0,3H2O) C, H, N. HPLC: >95% purity. 

Structure and Example # Chemical name, Analytical data and comments 

3-[(4-trifioromethyipyrldin-2-yl)amino]-8,6-dimethy)-N-

(trans-2-phenylcyclopropyl-4,6-dihydropyrrolo[3,4- 
0H3c6H3 c]pyrazole-5(1I-carboxamlde. 

)-N H NMR (C030D) 6:1.01 
- 1.17 (m, 2 H) 1.65 (d, J3.79 

HNt Hz, 6 H) 1.93 -2.01 (m, I H) 2.64 -2.74 (m, I H) 4.35 (s, 
NH 

2 H) 6.80 (d, p6.31 Hz, I H) 6.98 (s, I i-I) 7,00 - 7.08 (m, 

r 

i3c 

3 H) 7.10 - 7.18 (m, 2 H) 8.32 (d, J=5.31 Hz, ’I H). Anal. 

(CHNGOF3.0,1HOAC.0.41-120) C, H, N. 

28 Method of Example 24. 4,5-bls (diphenylphosphino)-9,9-

dimethyixarithene was used in place of DPPP and 2-

chloro-4-trifloromethyl-pyridine was used in place of 2-

chloro-4,8-dimethyl-pyrfmldirie. 

3-4-trifloromethyJ-8-methylpyridin-2-yl)arnino)-6,6-

dlmethyl-N-[trans-2-phenylcyciopropyl]-4,6-

0H30 OH3 
dihydropyrroIo3,4-c]pyrazoJe-5(1 H)-carboxamide. 

YN il-i NMR (Cl)30E) 6:1.02 - 1.14 (m, 2 H) 1.65 (ci, J3.54 
FIN Hz, 6 H) 1.90 - 2.00 (m, I H) 2.45 (a, 3 H) 2.86 - 2.73 (m, 

NH 
I H) 4.34 (a, 2 H) 8.79 (a, 2 H) 6.99 -7.09 (m, 3 H) 7.10- 

F3C " OH3 

7,18 (m, 2 H). Anal. (C24H25N60F3.0.2HOAc.0.1H20) C, 

H, N. 

26 Method of Example 24. 4,5-bis (diphonylphosphino)-8,9-

dlmethylxanthene was used in place of DPPP and 2-

chloro-4-trifloromethyl-6-methylpyridine was used in place 

of 2-chloro-4,6-dimethyl-pyrlmidine. 
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Structure and Example # -Chemical name, Analytical data and comments 

3-[(6-trifloromethylpyddin-2-yl)amino]-8,6-dlmethyl-N- - 

[trans-2-phenylcyclopropyl]-4,6-dlhydropyrrolo(3,4_ 
0H3 CH3 o1pyrazole-5(1b-carboxamide. 

)�w I ,’N 1H NMR (CD3OD) 6: 1.05 - 1.13 (m, 2 H) 1.65 (d, J=3.79 
HN Hz, 6 H) 1.89- 1.98 (m, I H) 2.67- 2.76 (m, I H) 4.40 (a, 

NH 
2 H) 6.96 (d, J8.08 Hz, I H) 7.01 -7.11 (m, 4 H) 7.11 - 

IN 7.19 (m, 2 H) 7.66 (t, J7.45 Hz, I H). Anal 
CF3 (CF-lNeOF3.0.1HOAc.Q.3H2Q) C, H, N. 

27 Method of Example 24. 4,5-bis (diphenylphosphlno)-9,9-
dimethyixanthene was used in place of DPPP and 2-
chloro-6-trifloromethylpyridine was used In place of 2-

_____________________________ chloro-4,6-dlmethyl-pyrimidine. 

6,6-dlmethyl-N-[trans-2-phenylcyolopropyl]-3-{[4_ - 

0H3c H3 H (trlfluoromethyl)pyiimldln-2-yl]amlno}..4,8- 

)-.N I ;N dlhydropyrrolo[3,4-c]pyrazole-5(1 !-)-carboxamide. 
HN 1H NMR (CD30D) 6: 1.03- 1.15 (m, 2 H) 1.65 (d, J=354 

I1IH Hz, 8 H) 1.93 -2.00 (m, 1 H) 2.67 - 2.76 (m, I H) 4.40(b, 

<(I) 
2H)8.98-7.11 (m,4H)Z.12-7.19(m,2H)5.7(b, I H). 
Anal. C, H, N. F3c’) (CHN70F3.0.1H20) 

28 Method of Example 24. 2-chloro-4-trlfloromethyl-
pyrlmkflne was used In place of 2-chloro-4,6-dimethyl-
pyrimidine. 

3-[(4-cyanopyridln-2-yi)amino]-6,6-dimethyl-N-[trans-2- 
phenylcyclopropyll-4,6-dihydropyrrclo[3,4-c]pyrazole-

0H3c CH3 5(1J--carboxamide. 

�N ,,’N 
1J( NMR (CID3OD) 6:1.02 - 1.15 (m, 2 H) 1,65 (ci, J3,79 

HN Hz, 8 H) 1.94 -2.01 (m, 1 H) 2.66 - 2.74 (rn 1 H) 4,34 (a, 
NH 2 H) 6.91 (d, J4.80 Hz, I H) 6.99 - 7.08 (m, 4 H) 7.11 - 

41 
- 

NC 

7.19 (m, 2 H) 8.29 (d, J5.05 Hz, I H). Anal. 
(01-INy0.0.31-10Ac.0.41-120) C, H, N. 

29 Method of Example 24. 4,5-bis (dlphenylphosphino)-9,9-
dimethylxanthene was used In place of DPPP and 2-
ch!oro-4-cyanopyridine was used in place of 2-chloro-4,8-
cilmethyl-pyrimidlne. 

Example 30: pyrlmidin4-
yl]amino}-4,6-dihydropyrrolo3,4-c]pyrazoIe.5(j H)-carboxamide 
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30 

Preparation of compound 30a: 4-chloro-2-(trlfluoromethyl)pyrlmlcllrie. 

To 2-(trifiuoromsthyl)pyrimidin-4-ol (2g, 12 mmol) was added POCI3 (15 mL). It was refluxed overnight. 
5 The solvent was removed. IN NaOH was added to the reaction mixture slowly until pHlO. The mixture 

was extracted with DCM (3X80 mL). Combined 0CM layer dried over Na2804 and taken to dryness. The 
crude product was vacuum distilled. 4-chloro-2(trifluromethyl)pyrtmldine was obtained as a clear oil. 
(94%).’H NMR (400 MHz, 0CM) 5: 7.60 (d, J=3Hz Il-i), 8.80 (d, J3Hz, IH), 
To a mixture of compound 30a (137 mg, 0.75 mmol) and compound 4b (235 mg, 0.75 rnmof) in IPA 

10 (lmL), was added TEA (210 mL, 1.6mmol), The reaction was heated In microwave oven at 140°C for 20 
mm. HPLC yielded the desired product as a white powder (28mg, 6.4%). 1H NMR (400 MHz, DM80) 8: 
1.04 (m, 2 H)1 1,62 (m, 8 H), 1.88 (ni, I H), 2.73 (m,1 H), 4.34 (m, 2 H), 7.09 - 7.37 (m, 6 H), 8.41 (a, I 
H). Anal. (CHN70F3I0.52TFAa0.54H20) C, H, N. APCI-MS:[M+H] 458. 
Example 31 6,8dimethyl-3-J(2-methylthIeno2,3djpyrimldln-4-yI)amino].N-(tmns-2. 

15 phenyIcycIopropyl]-4,6-dlhydropyrrolo3,4c]pyrazole5(1 H)-carboxamlde 

Cl 

+ <LN
 

HOAc-H20(1:lv/v) 
100°C, I  

- 

N OH3 
31c 

4b 

H H 3C ,<3 

NN�’< NW 

HN,.N r 
CH3 

31 

A mixture of compound 4b (83 mg, 0.267 mmol) and compound 31c (4-chioro-2-methylthieno[2,3-
20 d]pyrimidine, prepared following same method compound 32c was prepared, 115 mg, 2 eq) was added 

an aqueous solution of acetic acid (50% v/v1 1 ml). The resulted mixture was heated and stirred at 100°C 

for 1 hour. Preparative HPLC purification give the title compound as a white solid (34 mg, 27% yield). 1H 
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NMR (CD300) : 1.03-1.13 (m, 2 H), 1.69 (a, 3 H), 1.70 (a, 3 H), 1,90-1.99 (m, I H), 2.66 (a $ H) 2.67-
2.75 (m, I H), 4.46 , 2 H), 6.98-7.18 (m, 5 H), 7.55-7.61 (m, I H) 7.63-7.69 (m, I H), 8.20 (d J=606 Hz, 
I H). LOMS (APCI, M+H): 460.1. Anal. (C24H25N7OS1.51TFA-0.15H20): C, H, N. HPLC-UV Detection: 
95% purity. 

5 Example 32: 6,G-DImethyl-3-(2-methylthienof3124.Ipyrimidin-4-yl)amlno]-N-(1R2S)-2 
phenylcyclopropylJ-4,6..dihydropyrroIo3,4cpyrazole.5(1H).carboxamide 

10 

415 

20 

02CH3 

30% NH0H 
NH 

120°C 

CH3 

32a 

Chiral 
SF0 
separation 

0 Cl 

a5ç  Pool3 

11000 _J L 
H3 N Cl-i3 

32b 320 

UAO 

+ ci 

+ <LN 
HOAc-1-130(11v/v) 100°C, lh 

N OH3 

32c 

32 single enantlomer 

Preparation of compound 32b: 2-Methylthieno[3,2-cijpyrimidin-4(314-one 

Methyl 3-(acetylamino)thlophene-2-carboxylate (32a, 3.00 g, 15.08 rnmol) was suspended in 30% NH40H 

(43 ml-) in a sealed tube. The reaction was stirred at 120°C for 5 hours and then overnight at ambient 
temperature. The reaction was brought to pH 8-9 with concentrated HCI. The resulting white precipitate 
was filtered and washed with water, then dried to give compound 321b (1.56 g, 621/16) as a White solid. 

Compound 32b was used without further purification. 1H NMR (400MHz, DMSO-d8) 8 2.35 (a, 3H), 7.30 

(d, ..l = 5.3 Hz, 11-f), 8.12 (ci, J = 5.3 Hz, IH), 12.38 (a, 11-I). LCMS 167 (M+H). 
Preparation of Compound 32c 4-Chloro-2-mathylthleno[3,2-dpyrimidlne. 
2-Methylthieno(3,2-d]pyrimidln-4(3h-one (compound 32b, 0.18 g, 1.13 mmcl) was heated to 110°C in 

POCI3 overnight The solvent was removed under reduced pressure, and the residue was neutralized 

with saturated NaHCO3 solution. The product was extracted Into CH2Cl2 and the organic phase 

separated, washed with brine, and dried (Mg804). After removal of the solvent compound 32c was 

obtained as a yellow-orange solid (0.21g, 88%). Compound 32c was used without further purification. Rf 
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0.16 (10% EtOAc/hexane). 1H NMR (400MHz, DMS0-Q: 62.71 (a, 3H, 7.68 (d J = 5.6 Hz, 1H), 8.64 
(d, J 5.6 Hz, IH). LOMS 185 (M+H). Anal. (CHN80F.0.35H20.0.35 hexane) C, H, NiHPLC> 98% 
purity. 

Preparation of enantlomer 32d (3-amIno-66-dImethyI’.N-ft1 R12S)-2-phenyicycloprop4)pyrrolo[3. 
ClpyrazoI$5(IH,4H,GH)-carboxamide) and enantiomer 32 (3-amino-8,6..dlrnethyl* ((182R)4 
phenyl cyclopropyl) pyrrolo(3,4.cJpyrazoJe 5(1 H,4H,6H)-carboxamide): An en#ntloseparation 
purification method was developed for compound 4b using Supercritical fluid chromatography (SFC) 
technology, with supercritical carbon dioxide providing the bulk of the mobile phase. The separation and 
isolation of enantlomers was carried out on a Berger SF0 MuItIGramTM Purification S’stem (Mettler 
Toledo AutoChem, Inc.). The preparative chromatography conditions used to separate the enantiomers 
consisted of a (8,8) Whelk-0 I (Regis Technologies, Inc.), 10/100 FEC, 250x21 .1mm Column as the 
chiral stationary phase. Column temperature was maintained at 35°C. The mobile plase used Was 
supercritical 002 with 35% methanol as the modifier, maintained lsocratically at a flow rate of 65 mLImIn 
and a constant pressure of 140 bar. Sample was solubiilzed in methanol, and a column I adability of 80 
mg per I mL injection was attained, and the total run time for each Injection was 7.0 minutes. Retention 
times for the two enantlomers were 4.3 and 6.8 minutes, respectively. The specific optical rotation, [U], 
for the pure enantiomers was determined to be �126.70  for Enantlomer 32d and +124.41* for Enantiomer 
32e. 

Preparation of title compound 32: 4-Chloro-2-methylthisno(3,2-djpyrlmidine (0.091g, 0.49 mmol) and 
chiral aminopyrazole enantiomer 32d (0.10 9, 0.33 mmol) were mixed in 1:1 HOAC/H20 (1.40 mL) and 
heated to 100°C for 1 hour. The material was then purified directly by preparative HPLC to give title 
compound 32 as a white solid (0.136 g, 65%). Mp> 148°C (dcc). IH NMR (400MHz, CH3OD): 5 1.16-
1.19 (m, 214), 1,79 (a, 314), 1.80 (a, 3H), 2.01-2.05 (m, 114), 2.76-2.78 (m, ’IH), 2.80 (a, 31-1) 4.50-4.51 (m, 
211), 7.11-7.15 (m, 314), 7.22-7.25 (m, 21-1), 7.46 (d, J = 5,5 Hz, 114), 8.44 (d, J = 5,3 Hz, III). LCMS 460 
(M+H). Anal. (0241-125N708.1.50 TFA.0.25 1420) C,H,N. HPLC >99% purity. 

Structure and Example 
# - Chemical name, Analytical data and comments 

-

trans-2-phenyJcyc1opropyJ]-4,6-dmyclropyrroJo[3,4 
H3C 

CHa o]pyrazole-5(1 H)-carboxamlde 

1$, 
N\ f N-4 

114 NMR (CD3OD) ö: 1.03-1.15 (m, 2 H), 1.66 (a, 8 H), 
1.75-2.01 (m, I H), 2.51-2.75 (m, 1 H), 4.59 (a, 214), 

FIN 
/ \ 

8.81-6.98 (b, 1 H), 7.00-7.07 (m, 3 H), 7.10-7.17 
(rn, 

2 
H), 8.20 (d, J=6.06 Hz, I H). 
LCMS (APCI, M+H): 416.1. 

33 HPLC-UV Detection: >95% purity 
Method of Example 31 using 4-chloropyrimidlne.2-
carbonitrile In place of 31c. 
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Structure and Example 

# - Chemical name, Analytical data and comments 

6,6-dimethyl-3-(2-methyI-6-mOrphon-4ylpyrimidln4-

J CH3 yl)amino]-N4trans-2-phenyIcyc(opropyi-4,6- 

/ 

dlhydropyrolo(3,4-o]pyrazole-5(1 H)-oarboxamicie 

MN H NMR (400 MHz, DM50) 3:1.04-1.21 (m, 2 H), 

1.63 (a, 6 H), 2.42 (a, 3 H) 2.75 (m,1 H), 4.28 (m, 2 

H), 6.05 (a, I H), 8.31 (m, IH)7.09- 7.27(m,51-1). 

N Anal. (cHN3o8.1.8rFA.2,2H20) C, H, N. APCI-
\/ MS:jM+H3 489. 

34 Method of Example 31 using 4-chloro-2-methyl-6-

morpholinopyrimidlne in place of 31c. 

6,8-dimethy1-340-methylthieno(2,3-dpyrlmIdin-4-

y))amino]-N-jtrans-2-phenylcyclopropylj-4,6-
CH dIhydropyrolo3,4c]pyrazole5(1 H)-carboxamlde 

tNCH3

1H NMR (C0300) 5:1.04-1.17 (m, 2 H), 1,69 (a, 3 H), 

MN

 

,O 1.70 (a, 3 H), 1.95-2.01 (m, I H), 2.57 (a, 31-1), 2.67-

/ 

.., 

2.74 (m, I H) 4.45 (a, 2 H), 7.01-7.08 (m, 3 H), 7.11 - 

7.18 (rn, 2 H), 7.32 (Ø, I H), 8.52 (a, I H). 

$ 

N 
/ 

LCMS (APCI, MH): 460.3. Anal. 

(CHN7O8.1.34TFA.0.47H20): C, H, N. 

35 HPLC-UV Detection: 94% purity. 

Method of Example 31 using 4.chloro-6-

methylthieno[2,3-d]pyrlmldlne In place of 31c. 

[trans-2-phenylcyclapropyl]-4,6-dlbydropyrrolo[3,4. 

J CH3 cpyrazote-5(1 

/ 

O113 1H NMR (CO0D) : 1.01-1.17 (m, 2 H), 1.69 (a, 3 N), 

MN 1.70 (a, 3 H), 1.94-2.03 (m, 1 H), 2.65-2.74 (m, 1 H), 

HN:’.,. 3.83 (a, 3 H), 4.43 (a, 2 H), 6.98-7.09 (m, 3 H), 7.11 - 

7.16 (m, 2 H), 8.21 (a, 1. H), 8.53 (a, I H). 
N N 

/ 

LOMS (APCI, M+H): 444.2. Anal. 

CHs (CH25N90.1.15TFA.0.59H20): C, H, N. 36 

HPLC-UV Detection: 90% purity. Method of Example 31 using $-chloro-9-methyl-91-1-purine In place of 31c. 



WO 2006/072831 

-60. 

PCT/1B2005/003975 

� Structure and Example # Chemical name, Analytical data and commeMs 

3-((2-athoxy-5-fluoropyr1mldifl-4-Yl)amifl0]-66- 

dimethyi.N-tranS-2-pIIefly1CYClOPrOPYlI-4,6- 

,jj CH3 dihydropyrroio3,4-4;]pYrazQie-5(1 1)-carboxamlde 

/ 

cH3 1H NMR (0030D) : 1.02-1.12 (m, 2 H), 1.30 (t, 

HN N...,.O J10.21 Hz, 3H), 1.86 (a, 3 H), 1.67 (a, 3 H), 1.99- 

1.99 (m, I H), 2,66-2.72 (m, I H), 4.29 (q, J=7.0 Hz, 

2 H), 4.35 (8,2 H), 6.99-1.07 (m, 3 H), 7,11 - 7.1(m, ,)�O 
N

 2 H), 8.08 (ci, J=3.39 Hz, I H). LCMS (APCI, M+ -I): 

- 462.2. Anal. (C23HN702.1 .22TFA.0.59H20): 0, H, 

37 N. HPLC-UV Detection: 89% purity. 

Method of Example 31 using 4-chloro-2-ethoxy5-

fluoropyrimidine In place of 31c. 

H H3 
84J6-U6-2-methytpyrithidin-4-yl1amno)- 

çN 6,6dImethyi-N-trans-2-phenyIcyol0pr0py1]-4,6-
/ 

N 0 dihydropyrrolo[3,4-c]pyrazote-5(1 1)-carboxamlde 
HN 

�CH 

1H NMR (400 MHz, DM80) 8:1.08-1.21 (m, 2 H), 

1,62 s, 6 H), 2.35 s, 3 H), 2.61 (m,1 H, 3.28 (r1, 7 

H3C..__N)N 
8 

H), 4.41 (a, 2 H), 7.10- 7.27(m,5H). 

\ APCI-M8:[M+H] 447. 
OH3 

Method of Example 31 using 6-thloro-N,N,2-
38 tilmethyipyrimlthrt-4-amine in place of 31c. 

-� 
1;I ’f3 

6,6dimothyl3-(2-móthylpyrimidifl-4-yl)aminO]-N-

ans2_phenyicyciopropyI]-4,8-dthydrOpyrrOlo[,4- 
/ OH3 J c]pyrazole-5(1 H)-carboxamlde 

\ 

1II NMR (400 MHz, DM80) 8:1.03 (m, 2 H), I.87 s, 

H), 2.09 (a, 3H), 2.40 (a, 3 H), 4.00 (rn, 2 H), 5.30 s, �01-13Wit,,3 

2 H), 6.49 (m, IH) 7.09- 7.27(m, 71-1), 8.18 (rn,1 H),. 

APCI-MS:[M+H] 404. 

Method of Example 31 using 4-chloro-2-
39 

- 

methylpyrimidine in place of 31c. 

2-cyanoqulnazofln-yl)aminoj6,8-dimathyi4-

H3 

/ 

OH3 c]pyrazole-5(1I-carboxamlde 

HN R (LII (7% methÆnotic NH3/CHCI3). 1H NMR 

N H’.lii., 
ON 

(400MHz, CD3OD): 81.16-1.25 (m, 2H), 1.79 (, 6H), 

2.06-2.11 m, IH), 2.80-2,84 (m, IH), 4.76-4.77 (m, 

21-1), 7.11-7.15 (m, SH), 7.22-7.25 (m, 2H), 7.15-7.79 

(173, 11-1), 7.88-7.90 (rn, IH), 1.95-7.98 (m, IH), 8.41 (d, 
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Structure and Example 
# Chemical name, Analytical data and comments 

40 
- J = 7.5 Hz, IN). LCMS 465 (M+H). 

Anal. (C23HN80.0.70 H20.0.05 hexane) C, H, N. 

Method of Example 31 using 4-Chloroqulnazorine-2-

carbonitrile 40c In place of 31c, 

6,6-dimethyl-3-[(2-msthylthieno3,2-cIJpyrimldln-4 

yl)amlno]-N-(t,ns-2-phenylcycIopropylj-4,6-
-NH CH3 dthydropyITolo3,4-cJpyrazole-5(I M-carboxamide 

HN.FUJt3 11-1 NMR (400MHz, C030D): 51.15-1.19 (in, 2H), 1.79 

N (s, 3H), 1.80 (a, 3H), 2.01-2.05 (in, IH), 2.76-2.78 (in, 

<X N"CH3 
HN IH), 2.80 (a, 3H), 4.50-4.51 (m, 2H), 7.11-7.16 (in, 

y 

3H), 7.22-7.25 (m, 21-I), 7.46 (d, ..1 = 5.5 Hz, ’IH), 8.44 

(ci, J 5.3 Hz, I H), LCMS 460 (M+H). 

I Anal. (CHN70S.1 .70 TFAłO.25 H20) C,N,N. 

41 Method of Example 31 using 4-Chloro-2-

methylthleno[3,2-d]pyrlmldlne (32c) In place of 31c. 

6,8-dimethyl-N-(trans-2-phonylcyclopropyl]-3- 

(thleno[2,3-d]pyrlmklin-4-ylamino)-4,6- 

J CM3 dihydropyrrolo(3,4-cjpyrazole-5(1 H)-carboxamlde 

/ 

CM3 1H NMR (CD30D) 6:1.03-1.17 (in, 2 H), 1.69 (s, 3 H), 

MN N.....P 1.70 (a, 3 H), 1.93-2.03 (in, I H), 2.67-2.75 (m, I H), 

N HNH8. 

/-7N 

4.47 (a, 2 H), 7.01-7.11 (m, 3 H), 7.15 (t, J=7.58 Hz, 2 

H), 1.44 (ci, J5.56 Hz, I H), 8.30 (d, J=5.30 Hz, I H), 
N 

/ 

8.77 (a, I H). LCMS (APCJ, M+H): 446.2. 

- Anal. (CHt40SiI .B6TFAtQ.29H20.O.49TEA): C, H, 

42 N. HPLC-UV Detection: 87% purity 

Method of Example 31 using 4-chlarothrenor2,3-

d1pyrimithne In place of 31c. 

- 

3-[(5-fluoro-2-methoxypyrimidin-4-yt)amino]-6,8- 

dimethyl-N-t,ms-2phenylcyciopropyl]-4,6- 

j

 
CH" dihydropyrrolo[3,4-o]pyrazole-5(1 H)-carboxamide. 

/ 

CH3 1H NMR (400MHz, CD300): 8 1.13-1.21 (m, 2H), 1.75 

HN N....O (a, 3M), 1.76 (a, 3M), 2.01-2.06 (in, IN), 2.76-2.79 (in, 

IN), 3.96 (a, 3M), 4.42-4.43 (m, 2H), 7.11-7.14 (m, 

3H), 7.21-7.25 (m, 2H), 8.13 (d, J = 3.8 Hz, IH). 

CM3 
/ 

LCMS 438 (M+H). Anal. (CH24N702F.1 .00 TFA.0.10 

H20)C,H,N. 

43 Method of Example 31 using 4-Chloro-6-fluoro-2-

methoxypyrlmidina 43b in place of 31c. 
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Structure and Example # Chemical name, Analytical data and comments 

3-[(5-fluoro-2-methylpyrirflidin-4-yl)amiriOj-8,6- 

dimethyi-N-[trns-2-phenylcycIopropyl]-4,6- 
CH3 dlhydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxamide. 

/ CH3 1H NMR (400MHz, CD3OD): 8 1.16-1.21 (m, 2H), 1.76 

HN N(a, 3H), 1.77 (a, 311), 2.01-2,06 (m, IH), 2.67 (a, 3H), 

F-)"\ 
2,77-2,80 (m, 11-1), 4.52-4.53 (m, 2H), 7,11-7.15 (m, 

31-1), 7.22-7.28 (m, 2H), 8.43 (ci, J = 5.0 Hz, I H). 

LOMS 422 (M+H). Anal. (CH24N70F.1 .50 TFA) 

\./ C,H,N. HPLC = 87% purity. 

44 Method of Example 31 using 4-Chloro-5-fiuoro-2-

methylpyrimidine 44b in place of 31c. 

6,6-dlmethyl-N-[trans-2-phenylcyclopropyl]-3-{[2-

(trffluoromethyl)thleno(3,2-djpyrimidin-4-yljamlno}-4,6-

dlhydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxamlde 

1H NMR (400 MHz, MeOD) S ppm: 1.18 (t, 2 H), 1.79 
CH YN[\-??  (ci, 13.27 Hz, 6 H), 1.98 -2.06 (m, I H), 2.77-2.82 

HN 

/ F’4 HNTh.. 
(m, I H), 4.52 (a, 2 H), 7.11 -7.16 (m, 3 H), 7.24 (t, 

J-7.68 Hz, 2 H), 7.64 (ci, J5.04 Hz, I H), 8.24 (d, 

N ’N’ 
J4.78 Hz, I H). Anal. 

/ \ C2411N70F3S.0.5HQAc.0.1H20) C, H, N. HPLC: 

>95% purity. 

45 
Method of Example 31usirig 4-chloro-2-

(trffluoromethyl)thleno[3,2-ct]pyrimldlne 45c in place of 

31c. 

6,6-dimethyl-3-[(2-methylthieno[2,3-d]pyrlmldin-4-
yI)amino]-N-((1 R,28)-2-phenylcyclopropylj-4,6-

H CH3 dlhydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxamlde 

rC 

ci-3 1H NMR (CDaOD) 5:1.02-1.15 (m, 2 H), 1.68 (a, 3 H), 

HNY N 0 1.89 (a, 3 H), 1.90-1.99 (m, 1 H), 2.66 (s, 3 H), 2.66- 

N HN’,. 

)- c3 (S) ct/
 

2.76 (m, I H), 4.43 (s 2 H), 6.99-7.10 (m, 3 H), 7.14 

(t, J=6.06 Hz, 2 H), 7.40 (ci, J=6.06 Hz, I H), 7.51 (d, 

.J=6.06 Hz, I H). LCMS (APCI, M+H): 460.2. 
/ 

Anal. (C24HN7OS.0.78H20s0.22HOAc): C, H, N. 

46 HPLC-UV Detection: 94% purity. 

Method of Example 32 using 4-chloro-2-

methylthieno[2,34pyrimidlne (31c) In place of 32c. 
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Structure and Example 
# Chemical names Analytical data and comments 

dimethyI3-[(2-methylthieno[2,3dJpyrimIdin4.. 
yl)amino]-N-[(1 S,2R)-2-phenylcyclopropyl]-4,6-
dihydropyrrolo[3,4-c3pyrazote-5(1 H)-carboxamlde, 

J 1H NMR (CD300) 5:1.02-1.17 (m, 2 H), 1.68 (s, $ H), 
/ 

CH3 
1.69 (s, 3 H), 1.92-2.02 (m, I H), 2.58 (a, 3 H), 2.67- 

HN 2.79 (m, I H), 4.43(8,2 H), 7.01-7.11 (m, 3 H), 7.14 

/ 

N HN.ji (t, J8.08 Hz, 2 H), 7.40 (d, J6.06 Hz, I H), 7.51 (d, -2 J6.06 Hz, I H). LCMS (APCI, M+H’): 460.2. 
8 Anal. Calod for (C24HN70Ss0.82HZO.0.22HOAc): C, 

’/ H, N.HPLC-UV Detection: 93% purity 
47 Method of Example 32 using 4-chlora-2-

methylthleno[2,3-d]pyiimldlne (31c) in place of 32c, 
and 32e in place of 32d. 

3-[(5-fiuoropyrimidin-4-yl)amino]-8,6-dimethyl-N-

CH tmns-2-phenylcyolopropyl]-4,6-dlhydropyrroIoJ3,4-

/ 

cH3 c]pyrazole-5(IH)-carboxam1de 

HN 1H NMR (400MHz, CD30D): 8 1.13-1.25 (m, 21-1), 1.75 

(s, 3H), 1.76 (s, 3H), 2.04-2.10 (m, 1H), 2.76-2.80 (m, 
F�ç/ IH), 4.504.53 (in, 2H), 7.11-7.25 (in, 5H), 8.25 (a, 

I H), 8.51 (a, I H). LCMS 408 (M+H). HPLC 99% 

48 Method of Example 31 using 4-Chioro-6-

fluoropyrimldlne 48b in place of 31c. 

6,6-dimethyl-3-(7-methy1thIeno(3,2-d)pyrimidIri-4- - 

H3 yI)amlno]-N-[trans-2-phenylcyclopropyl]-4,8- 
CH, 

/ 

dlhydropyrrolo(3,4-cjpyrazole-5(1 H)-carboxamide 

MN fo 
1H NMR (400 MHz, DM80) 8: 1.03-1.22 (m, 2 H), 

1.65 (m, 6 H), 1.86 (m, I H), 2.36 (m,3 H), 2.75 (m, 
IH), 4.36 (m, 2 H), 6.35 (a, IH), 7.10 -7.27 (m, 6 H), 

H3C 

7.82 (a, I H), 8.85 (a, 11-1). Anal. (CHN70S. 

0.I5HOAc.I.2H20) C, H, N. APCI-M$:[M+H] 460. 

49 Method of Example 31 using 4-chloro-7-
methylth1eno3,2-d] pyrlmldine in place of 31c. 
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Structure and Example # Chemical name, Analytical data and comments 

6,8-dimetbyl-N-((1 R,28)-2-phenylcyclopropyl]-3-

(thleno[2,3-d]pyrimldin-4-ylamino)46-
H OH3 dlhydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxamlde 

OH3 11-1 NMR (CD300) : 1.01-1.16 (m, 2 H), 1.88 (8, 3 H), 

FIN 1.89 (a, 3 H), 1.93-2.02 (m, I H), 2.85-2.74 (m, I H), 

N 
q-i" 

) 

.( 

4.43 (a, 2 H), 7.00-7.09 (m, 3 H), 7.14 (t, J7.33 Hz, 2 
H), 7.34 (d, J5.56 Hz, I H), 8.03 (d, J=5.30 Hz, I H), 

/ 

8.58 (a, I H). LCMS (APCI M+H): 446.1. 

Anal, (CzHN70Si1.12H20.0.32HQAc): C, H, N. 

so 

HPLC-UV Detection: 92% purity 
Method of Example 32 using 4-chloro-thieno[2,3-
d]pyrlmidine in place of 32c. 

6,8-dlmethyl-N-((1 R,28)-2-phenylcyclopropylj-3- 

(thierio[3,2-d]pyrimidin-4-ylamino)-4,8- H H3 clihyclropyrrolo[3,4-c]pyrazole-5(1 H)-carboxamlde 

OH3 1H NMR (CD3OD) 6:1.01-1.16 (m, 2 H), 1.88 (a, 3 H), 

N HN ._d0 1.89 (a, 3 H), 1.93-2.02 (m, ’1 H), 2.66-2.74 (m, I H), 

$ / eN 4.42 (8, 2 H), 7.00-7.09 (m, 3 H), 7.14 (t, l=7.33 Hz, 2 
H), 7.34 

(ci, 

J6.56 Hz, I H), 8.02 
(ci, J=5.56 Hz, I H), 

N N 
/ 

8.58 (a, I H). LCMS (APCI, M+H): 446.1. 

Anal. (C23HN70S.1.08H20.0.28HOAc): C, H, N. 

51 HPLC: 90% purity. 
Method of Example 32 using 4-chlorothieno[3,2-
d]pyrimldine In place of 32c. 

6,6-dimethyl-3-((2-methylthieno(3,2-JpyrIniidin-4-

yl)amlno]-N-[(1 R,28)-2-phenylcyclopropyl]-4,6-
j CH3 dihydropyrrolo[3,4-cjpyazole-5(IH)-carboxamide 

/ 

OH3 1H NMR (400MHz, CH30D): 6 1.15-1.19 (m, 2H), 1.79 

HN(a, 3H), 1.80 (8, 31-1), 2.01-2.05 (m, 1H), 2,76-2.78 (m, 

Q�CF13  t’s( 
IH), 2.80 (s, 3H), 4.50-4.61 (m, 2H), 7.11-7.15 (m, 
3H), 7.22-7.25 (m, 211), 7.48 (d, J = 5.5 Hz, IH), 8.44 

/ 

(d, J 5.3 Hz, 111). LCMS 460 (M+H). Mel. 

(C241-126N708,11.50 TFA.0.25 H20) C,H,N. HPLC 99% 

52 purity. 

Method of Example 32 using 4-Chloro-2-

methylthieno(3,2-d7pyrfmkilne In place of 32c. 
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name, Analytical data and comments 

(trans-2pheny1cyc1opropyl)-4,6-dihydropyrrolo3,4_ 
c]pyrazole-5(1 H)-carboxamide 

1H NMR (CD30D) : 1.01-1.16 (m, 2 H), 1.68 (s, 3 H), 

H NMR (400 MHz, DMSO-d6) 6: 1.03 (m, ml), 1.22 

(m, IH), 1.64 (a, 6H), 1.92 (m, IH), 2.75 (m, IH), 4.38 

(d, J12.1Hz, IH), 4.43 (d, J12.21›1z, IH), 8.35 (a, 

IH), 7.05-7.16 (m, 3H), 7.2-7.26 (m, 2H), 8.33 (br a, 

IH), 8.52 (8, IH), 10.38 (br a, IH). Anal. 

(C1-1N702.0.2HOAcs11-120) C, H, N. APCI-

MS:[M+H] 430. 

Method of Example 31 using 4-chlorofuro[32-

d]pyrimldlne (prepared according to procedure 

reported In W02004013141, page 131-133) in place 

of 31c. 

Preparation of 40c: 4-Chloroquinazoflne-2-carbonitrlle 

NH3IMeOH 

40b 

Cl 

-

Pools 

()?NIICN 

40c 

Ethyl 4-quinazolone-2-carboxylate (40a, 2.54g, 11.67 mmol) was dissolved in MeOH (29 mL) In a 200 mL 

5 round-bottom flask and cooled to 0°C. Anhydrous ammonia gas was bubbled Into the solution for 30 

minutes. The flask was then sealed with a suba-seal stopper which was secured with copper wire. The 

reaction was then warmed to ambient temperature and stirred overnight The solvent was removed under 

reduced pressure to give 4-Oxo-3,4-dihydroquinezoline-2-carboxamide (40b, 2.20g, 99%) as a white 

solid. Rj = 0,13 (7% MeOH/CHCI3). 1H NMR (400MHz, IMSO-d6): 8 7.58-7.62 (m, IH), 7.76 (d, J = 7.6 

10 Hz, IH), 7.85-7.89 (m, IH), 8,06 (a, IH), 8.16 (dd, J = 7.8, 1.2 Hz), 8.35 (a, IH), 11.91 (a, IH). LCMS 190 

(M+H). HPLC >99% purity. 

4-Qxo-34-dihydroquinszo11ne-2-carboxamide (40b, 0.51g, 2.69 mmcl) was heated to 100°C in POO6 (1.0 

mL) for three hours. The solvent was removed under reduced pressure. Ice-cold water was carefully 

added to the flask, and the Insoluble product was filtered off. The filtrate was extracted three times with 

15 chloroform. The combined organics were dried (Mg804) and evaporated to give 4-Ch)oroquinazoline-2-

carbonitrile (40c, 0.219). 95% pure by HPLC and used without further purification. The insoluble product 

was purified by flash silica gel chromatography eluting with 3-30% EtOAc/hexane to give an additional 

0.22 g of 40c as a white solid for an overall yield of 62%. Rf = 0.53 (30% EtOAc/hexane). 1H NMR 

(400MHz, DMSO-d8): 8 8.07-8.11 (m, IH), 8.24-8.31 (m, 21-I), 8.41 (d,J = 8.4 Hz, IH). 
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Preparation of 43b: 4..Chloro.fluoro-2-methoxypyrimidlne. 

A
Pool3 

DMA 

- i_*C W’-O"CH3 

43a 43b 

2-Methoxy5-fluorouracil (43a, 1.049, 721 mmol) and NN-d1methy1anillne (1.80 mL) were heated in 
POO13 at 110°C for 90 minutes. After cooling, the reaction was added carefully to ice. The product was 

S extracted with diethylether. The ether layer was washed with sequentially with 2N HCl,water, and brine 
followed by drying (Mg804). The ether was carefully removed under reduced pressure to give 43b as a 
volatile liquid (0.39g, 34%) which was used without further purIfication. Rf m 0.28 (10% EtQAclhexane). 
ii NMR (400MHz, bMS0-d6: 8 3.91 s, 3H), 8.79 s, I H). 

Preparation of 44b: 4..Chloro.54uore-2-rnethyfpyrlmldine 
10 

15 

20 

25 

1)NaWrHP P0C13 

N002t F..,,.CO2Et 2) acetarnidlne fNH

 

19,N-dimethyianlline 

hydrochloride L, .4.,., L. 
ethanol, retlux N 0143 110 0 N ol-l3 

44a 44b 

Sodium hydride (60%, 5.0g, 128 mmcl) was washed with hexane to remove the mineral oil and dried, then 
suspended in THF (50 mL) and cooled to 0°C. Ethyl fluoroacetate (13.30 g, 125 mmcl) and ethyl formate 
(15.14 mL, 187 mrnol) were mixed together and added to the stirring suspension. The reaction was 
slowly warmed to ambient temperature and stirred 8 days. The solvent was removed. A mixture of 
acetamidine hydrochloride (11.819, 125 mmcl), sodium ethoxide (8.88 g, 125 mmcl), and ethnoI (0 mL) 
were added to the reaction followed by refluxing overnight. The ethanol was removed under reduced 

pressure. The residue was dissolved In a minimum of water and acidified to pH 6 with concentrated 
1-101. The crude products were then extracted by salting out from the aqueous phase and washing 

exhaustively with 4:1 CHCI3/isopropanol. The combined organic phases were dried (MgSO4) and 

evaporated. The crude solid was purified by silica gel chromatography eluting with 590% EtOAc/hexane 
to give 5Fluoro-2-methylpydmidirt’.4(3/-ons (44a 0.95 g, 6%) as a white solid. Rf 0.08 (75% 

EtOAc/hexane). 11-1 NMR (400MHz, DM80.46): a 2.25 (d, J = 1.0 Hz, 3H), 7.93 (d, J 3.8 Hz, 11-i), 12.95 

(br, IN). LCMS 129. 

Compound 44b was prepared following the method of 43l3 except that 44a was used in place of 43a. 

Compound 44b(0.1 I g, 10 %) was obtained as a volatile liquid and was used without further purification. 

0.39 (5% Et0Ac/hexane. 1H NMR 400MHz, DMSO-d6): 82.60 (s, 314), 8.66 (s, 114). 

Preparation of compound 45c: 4-shIer .24trifluoromethyl)t.hleno3,2’.djpyrimidlne. 
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S Z,FROH 

CO2Me 

XON °-*- 
NH2 Um 1600C N CF3 

r a lh 
45b 

To a stifling solution of methyl 3-aminothiophene-2-carboxylate (45a, 1.57, 10.0 mmol) in EtCH (lOmL) 

was added trifluoroacetamidine (2.24g, 2eq) and trifluoroacetic acId (1 .64m1, 2eq). The resulting mixture 

was heated to 15000 for 1 hour In microwave reactor. The reaction mixture was cool and filtered to 

provide 2-(trifluoromethyi)thieno[3,24pyrimidlne.4(3H)-one 45b as a solid ( 0.61g). 114f NMR (400 MHz, 

MeOD) S ppm: 7.49 (d, J6.29 Hz, 2 1-1), 8.18 
(ci, 

J5.29 Hz, 1 H). 

A suspension of 2-(trlfiuoromethyl)thleno[3,2-d]pyrimidlne-4($H)-one (45b, 0.61g, 2.77mmol) In POCI3 

was refiuxed under an atmosphere of nitrogen for 3lire and then, concentrated to dryr sa under reduced 

pressure. The residue was partitioned between ethyl acetate and saturated Nat’lCO3, dried, and 

concentrated to give compound 45c as a solid (0.58g, 88°/4 1H NMR (400 MHz, MeqD) S ppm: 7.79 
(ci, 

J5,54 Hz, I H), 8.59 (ci, J5.54 Hz, I H). 

Preparation of 48b: 4..Chloro-54iuoropyrlmldine. 

1)NaH/THF 10 
Pods 

Hc02zt F CO28t. F 
NH N,N-dimethylaniine 

+ 2) formamidlne  
hydrochloride .’ ., . ’ 
ethanol, rellux N N 

48a 48b 

Sodium hydride (80%, 5.0g, 125 mmol) was washed with hexane to remove the mineral oil and dried, then 

suspended In THF (50 ml..) and cooled to 00C. ethyl fluoroacetate (13.35 g, 126 mmbl) and ethyl formate 

(13.99g, 159 mmol) were mixed together and added to the stirring suspension. The reaction was slowly 

warmed to ambient temperature and stirred overnight The solvent was removed. A mixture of 

formamkline hydrochloride (10.33 g, 126 mmol), sodium ethoxide (8.92 9, 126. mnol), and ethanol (60 

mL) were added to the reaction followed by refluxing overnight The ethanol was reriovsd under reduced 

pressure. The residue was dissolved in a minimum of water and acidified to pH It with ethanolic HCI. 

The solids were filtered off and the filtrate concentrated. The crude solid was purified by silica gel 

chromatography eluting with 04% MeOH/CH013 to give 6-Fluoropyrimidln-4(3H)-One as a white solid 

(48a, 1.06 g, 7%). Rf = 0.13 (75% EtOAc/hexane). 1H NMR (400MHz, DMSO-4); 8 8.05-8.09 (ni, 2H), 

13.14 (br, IH). 

Following the procedure to make 43b, compound 48b was synthesized from 48a to give 0.97 g (80 %) of 

a volatile liquid which was used without further purification. Rf = 0.37 (5% EtqAc/hexane). 1H NMR 

(400MHz, DM80-de): 8 8.83 (a, 1H), 9,01 (s, IH). 

30 Example 84: N.C(I8)-2-(Dimethylamlno).1 

dimethyl46-dihydropyrroIot3,4-c]pyrazOIe4(1icarboXamide. 
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H30
CH3 1-13 

4 N HCWDIoxane Bcc_NN/0Et 

EtOH, RT, 12 h 
NH2 

1(H) NFl2 54a 

_____ 
H 

H2(40pI) 

Cbz OH 
Halt), MNucL. 3 Pd-CC H3 

K2CO3, CH2Cl2 CbzN,CH tOH H2N i’CH3 

0 0 

54b Mc 

CHS 

(1 
Triphosgene IJIPEA 

LI-I ThF 
H2N (S) CH3 

DCM, 0°C -RI, 2 h 

Me 

H3CCH3 

HNJjN’COOEt 
+ r,9H3 DIPEA DCM 

NI-I2 ON() NCH 
54a 54f 

Cl 

INLIOH N)( HN,. 
HH c 

JN 
CC ii3 

_-CHa 
+ 

JL,N$ Nbi-t3 MeOH 
H2N 54h 641 

H3C CH3 

0 ’CH3 

H2N 
549 

I-lOAc-H20 (1:1 ’iN) 
100°C, lh 

No-

Preparation of 1(H): 8-tert-butyl 2-ethyl 3-amlno-6,6.cllmethylpyrrolo(3#-cjpyrazole-2,8(4H,6H)-

dicarboxylate. 

The synthetic route of compound 1(H) can be found In Scheme I under the Detailed Descrlpt1on4 of this 

application. The detailed synthetic condition of for the preparation of 1(H) can be found in U.S. Patent 

Application Publication No. 2003/0171357 and POT Pubilcation WO 02112242, the disclosure of which are 

incorporated herein by reference. 

Preparation of compound 54a: ethyl 

carboxylate dihydrochloride. 
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To a stirred slurry of 5-tert-butyl 1-ethyl 3-amlno-6,6-dimethyi-4,6-dlhydropyrrolof3,4-cJpyrazole1,5-
dicarboxylate (I(H)0.0 9, 92.5 mmol) in ethanol (200 mL)was drop wise added HOl 4 M solution in 
hexaries (I IS mL) drop wise. The resulting clear solution was stirred at room temperature for 12 h. The 
reaction mixture was concentrated under vacuum to a residue and stirred with hexane (250 mL) for 10 

5 mm. The solid product was collected by filtration, washed with hexane (100 mL) and dried under vacuum 
at 40 C for 15 h to get ethyl 3-amlno-8, -dimethyi-5,6-dihydropyrrolo[3,4-c]pyrazole-1 (4H)-carboxylate 
dihydrochioride (54a, 27.0 g, 98.5 %) as white solid. ’tH NMR (300MHz, dm50-d6): 5 1.31 (td, J7, 1.3Hz, 
3H) 1.59 (s, 6H), 4.09 (t, ..I3.7Hz, 2H), 4.36 (qd, J=7.2, 1.2Hz, 21-1), 10.12 (br s, 2H). 
Preparation of compound 54c: benzyl (18)-2-(dimethyJamhio)2.oxo1.phenylethyi]carbamate. 

� 10 To a mixture of (2S)-{(benzyJoxy)carbonyljamino}(phenyI)acetic acid (54b, 196 g, 688 mmol), HBTU (261 
g, 688 mmol), and dichloromethane (2.8 L) were added sequentially potassium carbonate (285 g, 2.06 
mel) and dimethyiamine hydrochloride (84.1 g, 1031 mmol). The reaction mixture was heated at 40 C 
overnight. After cooling to room temperature, the solids were filtered, washed with ethyl acetate (2c500 
mL) and the filtrate concentrated to a residue. Water (1 L) was added to the residue and the solution kept 

15 in an ultrasonic cleanser for 2 hours. The precipitated solids were collected and washed with water (0300 

S 
mL), hexane (2x500 mL), and dried under vacuum for 24 hours. The solid crude product was dissolved In 
chloroform (300 mL) and un-dissolved solids were filtered off. The filtrate was concentrated to dryness 
and the residue dissolved in hexane/ethyl acetate (2:1) (250 mL) and allowed to stand at room 
temperature overnight. The resulting crystals were collected by filtration, washed With hexane/ethyl 

20 acetate (3:1) (100 mL) and dried In high vacuum at 40 C for 24 hours to give compound 54c (100.0 g, 47 
%) as a white crystalline solid. 1H NMR (ODd3) 5: 2.88 (s, 3K), 2.98 (s, 3H), 5.01 (d, J = 12.2 Hz, IH), 
5.11 (d, J= 12.2 Hz, IH), 5.58 (d, J= 7.5 Hz, 11-I), 8.37 (ci, J= 7.2 Hz, 1H), 7.32 (m, 10K). 
Preparation of Compound 54d: (2S)-2-amino-NN.dlmethyl-2-phenylacetamide. 
To a solution of 54c (80.0 g, 258 mmol) In ethanol (1.2 L) was added a slurry of Pd/C (10%, 9.09) in ethyl 

25 acetate (50 mL). The reaction mixture was shaken in Parr-apparatus under hydrogen (40 psi) overnight, 
The catalyst was removed by filtration through celite. The filter pad was washed with ethanol (2x200 mL) 
and the combined filtrate was concentrated to give 54d (40.2 g, 88%) as a white solid. 1H NMR (CDCI3) 
5: 2.85 (s, 3H), 2.99 (s, 3H), 4.72 (s, I H), 7.33 (m, SN). 
Preparation of Compound 54e: N-1(28)-2-amino-2-phenylethyQ-N,N-dlmethylamlne.A flask 

30 containing dry THF (2300 mL) under a nitrogen atmosphere was chilled by an Ice-water bath. Lithium 
aluminum hydride pellets (59.0 g, 1655 mmol) were added. To this LAN suspension, a solution of amide - 3 64d (123.0 g, 891 mmol) in dry THF (800 mL) was slowly added over approximately 1 hour. The resulting 
reaction mixture was heated at reflux for 5 hours, then cooled to 10 C. The cooled reaction mixture was 
slowly quenched with saturated sodium sulfate solution (380 mL) and stirred overnight. The precipitated 

35 solids were filtered off and washed with ethyl acetate (0500 mL). The filtrate was concentrated to a 
residue that was purified on silica gel column (10% methanol, 5% trlethylamine in chloroform) to afford 
54e (66.7 g, 59%) as a light yellow liquid. 1H NMR (ODd3) 5: 2.24 (dd, J 3.6, 12.1 Hz, I H), 2.29 (s, 
6H), 2.47 (dci, J= 10.6, 12.1 Hz, 1K), 4.07 (dci, J= 3.6, 10.4 Hz, 1H), 7.24 (m, 1H), 7.37 (m, 41-i). 
Preparation of Compound 54f: N((28)-2-lsocyanato-2phenylethylN,N.dimethyJamlne 

40 hydrochloride. 
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To a cooled (0 DC) and stirred solution of triphosgene (27.1 g, 91.32 mmol) in DCM (250 mL) was drop 

wise added a solution of diisopropylsthyi amine (23.6 g, 182.26 mmol) in DCM (50 mL) over a period of 20 

mm. A solution of N-((28)-2-amino-2-phenylethyi]-N,N-dimethylamine (54e, 15.0 g, 91.32 mmol) in DCM 

(100 mL) was drop wise added to the brown reaction mixture white maintaining the temperature below 10 

5 °C. The resulting reaction mixture was removed from cooling and stirred for 2 h at room temperature. The 

reaction mixture was concentrated under vacuum to a residue and stirred with 10% DCM in hexane (60 

mL). The solid N-((2S)-2-isooyanato-2-phenylethyl]-N,N-dlmethylamine hydrochloride compound 54f was 

separated by filtration and used for the next reaction without further purification. (Note: The obtained solid 

product was stored under nitrogen). 1H NMR (300MHZ, dmso-de): 6 3.29 (8, 3H), 3.38 (s, 3H), 3.68 (t, 

10 J10.11-1z, IH), 4.42 (dcl, J11.5, 6.6Hz, IH), 5.35 (dcl, J=9.6, 8.21-1z, IH), 7.4-7.8 (m, 5H). 

Preparation of compound Mg (5)-ethyl 3-amlno-5-((2-(dimethylamlno)-1-phenylethyl)carbamoyl)-

6,6-dimethyl-5,6-dIhydropyrrolo34-cJpyrazole-2(4H)-carboxyIate. 

To a cooled (0 DC) and stirred slurry of ethyl 3-amino-8,6-dimethyl-5,6-dthydropyrrolo[3,4-o]pyrazo(e-

1(4H)-oarboxylate dihyclrochiorida (Ma, 25.0 g, 84.12 mmol) were sequence ally added DIPEA (74 mL, 

15 

420.1 mmol) and N((2S)-2-Isocyanato-2_phenyIethyl-N,N-dlmethylamlne hydrochloride (54f, 17.1 g, 
76.71 mmol). After stirring at room temperature for 10 Ii under nitrogen, the mixture was diluted with DCM 

(100 mL) and washed with water (2X 100 mL). The organic solution was dried (N82SO4), filtered, and 

concentrated under vacuum. The obtained crude product was purified on silica gel column (10 % 

MeOH/DCM) to get compound 549 (23.0 g, 73.7 %) as light yellow solid. M. p: 98-97 C. 11-1 NMR 

20 (300MHz, dmso-d6): 8 1.32 (t, J=7.1 Hz, 3H), 1.61 (s, 31-1), 1.57 (s, 31-1), 2.19 (s, 61-1), 2,40 (m, IH), 2.60 (m, 

IH), 4.23 (m, 2H), 4.35 (q, J=8.7Hz, 21-1), 4.78 (m, IH), 6.00 (d, J=8 Hz, I  6.55 (s, 214), 7.18-7.40 (m, 

SH). LCMS (APCI, M4-H): 416. 

Preparation of compound 54h: 3-AminoN-(1S)-2-(dlmethylamlno)-1-phenylethylJ-6,6-ctImethyl-4,6-

dihydropyrrolo(3,4-clpyrazole-5(1 I4)-crboxamlde. 

S 25 Ethyl 3-amino-.6-({E(1 S)-2- (dimethylamino) -1-phenyl ethyl]amlno) carbonyl) 6,53-dlmethyi -5,6-

d1hydropyrroto 13,4-cpyrazole-1 (4H)-carboxylate (54g, 9.24 g, 22.30 mmol) was dissolved in MeOH (225 

mL). A solution of IN LiCH (36 mL) was added, and the reaction was stirred at ambient temperature for 

two hours. The solvent was removed under reduced pressure, the residue diluted with water, and the 

product was extracted into 4:1 CHCI3I iPrOH. The organic layer was separated, washed with brine, dried 

30 (MgSO4), and evaporated to give compound 54h (7.00 g, 92%) as a yellow amorphous solid which was 

used 

without further purification. Rf = 0.16 (10% methanollc NH/0HC13). hIl NMR (400MHz, CD500): 8 

1.60 (8, 31-1), 1.67 (a, 3H), 2.32 (s, 6H), 2.44 (dd, J = 12.9, 4.5 Hz, It-I), 2.78 (dcl, ,J = 12.6, 10.6 Hz, IH), 

4.34 (ci, J = 10.3 Hz, li-I), 4.40 (ci, 4 = 10.8 Hz, It-I), 4.90-4.98 (m, IH), 7.20-7.24 (m, IH), 7.28-7.36 (iii, 

4H). LCMS 343. 

35 Compound 54h (0,I8g, 0.52 mmol) and 4-chioro-6-ethylpyrimidine (541, 0.08g, 0.574 mmol) were mixed In 

1:1 HOAc/H20 (2.0 mL) and heated to 100*0 for 1 hour. The reaction was neutralized with solid NaHCO3 

and diluted with water and 4:1 CHCI3/iPrOH. The organic phase was separated, washed with brine, then 

dried (MgSO4) and evaporated. The product was purified by flash silica gel chromatography eluting with 

0-5% methanolic NHilCH0I3, The product was further purified by preparative HPLC to give the titled 

40 compound 54 N-[(1 S)-2(DImethyiamino)-1_phenyIethyU-3-[(6-ethylpyrimidmn-4-Yl)amifl*6,8-dimethYl-4,6-
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dlhydropyrrolo(3,4-cjpyrazole.5(IH)-carboxamide as a white solid (0.077g, 20%). R 0.16 (10% 

methanollo N1-13I01-lCI). 111 NMR (400MHz, CD300): 8 1.34 (t, J = 7.8 Hz, 311), 1.72 (s, 3H), 1.78 (s, 31-I), 

2.77-2.82 (m, 2H), 2.97 (s, 31-1), 3.05 (s 3H), 3.45-3.51 (m, IH), 3.63-3.69 (m, 111), 4.63-4.66 (m, 111), 

4.71-4.76 (m, IH), 5.43 (dd, J = 11.3, 3.8 Hz), 6.94 (br, 111), 7.32-7.36 (m, Il-I), 7.39-7.47 (m, 41-1), 8.74 (s, 

5 1 H), LCMS 449 (M+H). Anal. (C241-1N50.2.40 TFA.1 .0 H20) C,H,N. HPLC > 98% purity. 

Example 55: N-[(IS)-2- (dimethylamino) -1-phenylethyl] 6,6-dlmethyl-3-([2-(trlfluoromethyl) 

pyrimidin -4-yl] amino}-4,6-dthydropyrrolo[3,4-c]pyrazole.5(1 H)-carboxamide. 

er,

CI H3CCH3HH33
 

-._’N
 

TEA/IPA’4NO 
H3 

0 CH3 
N"CF3 

I-IN 
H2N 54h GSa tN 

�CFa  

55 

To 4-chloro-2(trlfluromethyl)pyrimidine (55a, 74 mg, 0.4 mmol), (8)-3-amino-N-(2-(dimethylamino) -1-

10 phenylethyl) -6,6- dimethyl pyrroto 13,4-c3pyrazole- 5(11-1, 411, 6H)-carboxamlde (54h, 141 mg, 0,4 mmol) 

in IPA (lmL), was added TEA (114 mL, 0.8mmol). The reaction was heated In microwave oven at 140°C 

for 20 mm. HPLC yielded the title compound 55 (S)-N-(2-(dlmethylamlno) -1-phenylethyl) -6,6-dimethyl -3-

(2-(trifluoromethyl pyrimidin-4-ylamino)pyrrolo(3,4-c]pyrazole-5(1 H, 411, 6H)-carboxamide as a white 

powder (8mg, 4%). 111 NMR (400 MHz, 0CM) 8:1.30 (m, 6 H), 1.58 (m, 8 H), 3.63 (m, 2 H), 3.86 (m,2 H), 

15 4.04 (m, I H), 7.41 - 7.50 (m, 6 H), 8.53 (a, I H). Anal. (CHN80F3 .2.4ITFA .1.71120) C, H, N. APCI-

MS:(M+I-IJ 489. 

Structure and Example # Chemical name, Analytical data and comments - 

N-(1 5)-2-(dimethyiamirio)-1 -phenylethyl]-3-[(5-fluoro-
6-methylpyrimIdin.4-yl)amIno]-6,6-dimethyI-46-

/ \ 

dihydropyrroio[3,4-c]pyrazole-5(1 H)-carboxamide. 
H3C 

4 
CH 

- 

HN 
Rf = 0.13 (7% methanolic NI-13/CHCI3). "H NMR 

(400MHz, CD30D): 8 1.67 (a, 3H), 1.74 (a, 31-1), 2.34 
0 113 (a, 6H), 2.42 (d, J = 2.8 Hz, 3H), 2.44-2.47 (m, ’H),  

HN 
2.80-2.86 (m, 11-1), 4.63-4.68 (m, 21-1), 4.97-5.02 (m, 

\) IH), 7.20-7.24 (m, IH), 7.30-7.37 (m, 4H), 8.39 (a, 

H30 ’IH). LCMS 453 (M+H). Anal. (0231-129N30F.0.35 

56 1-120.0.35 hexane) C, H, N. HPLC > 98% purity. 

Method of Example 54. using 4-Chloro-5-fluoro-6-

methylpyrimldine in place of 541. 
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N-(1S)-2-(dimethylamhio)-1-phenyIethyl-6,6- 

/ s 

H3 
H31H CH 

d1methyl-3(9metbyl-9H.purIn+yI)aminł}.4,6  

dlhydropyrrolo[3,4-à]pymzote-5(1  H)-carboxan*le 

NMR (400MHz, CD300): 8 1.68 (a, IH), 1.71 (a, 

311), 2.07 (a, 3H), 2.87 (m, 411), 3.02 (br 8, 311?, 3.20 

H (dd, J14.7, 7.3Hz, 111), 3.84 (d, J14.41-1z, 11), 3.98 

(d, 14.11-1z, IH), 4.99 (a, 211), 7.35-7.7 (ni, 611), 8.03 

(td, J7.6, 1.11-1z, 111), 8.20 (d, J7.51-1z, 1H),8.72 (d, 

H3 J4.6Hz 111). LC MS rM+Hr 475. Anal. (CHN100. 

67 
 2H20.2.74TFA) C, H, N. 

Method of Example 54 using 6-chIoro-9-mehyI-9H-

purine and in place of 541. 

N-fl $)-2-(dlrnethyIamlno)-1-pheiiyiethyl]-6,-

dimethyi-3-[(2-młthyIthIenoZ3-djpyrImIdin4  

/ \ yI)amtno]-4,6-dihydropyrrolo3,4-c]pyrazo1e-(1 H)-
1H3C H3 

HN 
H3 

carboxamide 

H NMR (400MHz, DM80-tI3): 8 1.61 (s, 3H, 1.70 (a, 
0 H3 3H), 2.62 (a, 31-1) 2.81 (d, J4.811z, 311), 2.81 (d, 

HN 
J=4.81-1z, 3H, 3.34 m, 111), 3.46 (m, IH), 463 s, 

211), 5.34 (m, 111), 6.58 (d, J4.3Hz, 11-9, 7.18-7.48 

(m, 811), 7.58 (tI, JHz 111), 7.83 (br d, J$.81-1z, 
oH3 Il-I), 9,13 (bra, it-I), 10.39 (a, 111). LOMS [M+Hr 491 

5.

 

Anal. (CH33N3OS.1H20.2.55TFA) C, H, fs 

Method Example 54 using 4-chloro-2-

methylthlenot2,3-d]pyrimld1rle In place of 54i. 

N-fl 

ethoxy-5fluoropy1mkIln-4-y9amlno-6,8-dImethyl-4,8-

dtbydropyrroto3,4-c]pyrazole-5(1 H)-carbo*amlde 

1H NMR (400MHz, DMSO-d3): 8 1.28 (t, J7Hz, 31-1), 

H N 7(e?,C 14,, 1.59 (a, 3H), 1.86 (a, 3H), 2.81 (d, J4.5H, 311), 2.88 

(d, J4,6Hz, 3H), 4.22 (tI, J7.1 Hz, I H), 428 (d, b113 
HN J-7Hz, 111), 4.49 (a, 2H), 5.34 (rn, 11-1), 8.59 (d, 

"�OH3 

J=9,11-1z, 111), 7.25-7.45 (m, 511), 8.14 (d,LJ=3Hz, 111), 

8.94 (bra, 2H) 10.03 (a, 111), LOMS [M+H] 483 

Anal. (CH31N3F02.0.5H20.1.84TFA) C, H N. 
59 

Method of Example 54 using 4-thtoro-2ethoxy-5-

- fiuoropyrimldine In place of 541. 
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name, Analytical data and 

(dlmethylarnlno)-1-ph$flylethyl]-8,6-dimetbyl-4,6-

dihydropynolo3,4-c1pyraZOIe-5(i )-O-carboxamid 
1H NMR (CD30D) 6: 1.62 (a, $ H), 1.70 (a, 3 H), 4.89 

(s, 3 H), 2.97 (a, 3 H), 3.35-3.47 (rn, 2 H), 4.68-4.88 

(rn, 2 H), 5.25-5.33 (rr, I H), 8.83-6.92 (b, I H), .2I-

7.41 (m, 8 H), 8.20 (ci, J7.12 Hz, I H). LCMS (ftPCt, 

M+H): 448.1. Mat. (C23Ha7N90 .1 .881FA. 0-16H20* 

0.04MeCN): C, H, N. HPLC-UV Detection: 94% purity 

Method Example 54 using 4-chloropyrimidlne-2-

carbonittile In place of 541. 

dihydropyro!o(3,4-c3pyrazoIe-5(1/-carboXamid. 
RI = 0.18(7% rnethanolicNHaICHCla). 1H NMR 

(400MHZ, CD3013): 8 1.70 (a, 3M), 1.77 (a, 3H), p.32 

(a, GH), 2.42 (dci, J = 12.9, 4.5 Hz, 111), 2.78-2.4 (m, 

IH), 4.83 (cI, .J = 11.8 Hz, IH), 4,71 (ci, J = 11.3:Hz, 

IH), 4.97-5.01 (rn, Ill), 7.20-7.23 (m, 11-i), 7.29+7.38 

(m, 4H), 7.43 d, J =5.4Hz, IH), 8.12 (d, J = S. Hz, 

IH), 8.87 (a, IH). LCMS 477 (M+H). Mat. 

(c2411N8O$.0.40 H20.0.40 MeCH) C, H, N. }IPLC 
98% purity. 

Method of Example 54 U81n9 4-Chlorothleno,3-

d1pyrlrnidine In place of 541. 

N-jul )-z-talmernylamInQ)- t -pnenyinyij-o,a 

dImethyl-3-(6-methytthfeno[2,3..d]pyrImidin-4-

yl)amlno]-4,6-dlhydropyrrolota,4-cjpyrazole-5(IH)-
/ " carboxamide 

HaC 
cii - 

HN (S CH3 Ill NMR (0133013) 6:1.64 (a, 3 H), 1.70 s, 3 H), 2.54 

NJLN� 
’CH3 

ca, 

3 H), 2.89 (s,  3 H), 2.97 (s, 3 H), 337-346 cm, I 

H H), 352 (t, J=1 1 37Hz, 1 H), 457 (ci, J--1 1 62Hz, 1 

H), 4.88 (ci, J=11.37 Hz, I H), 5.33 (dci, J=4.04,11.37 

Hz, 
1 H), 7.22-7.37 m, 6 H), 8.42 (s, I H). 

a LCMB (APO), M+H): 491.3. Anal. (C261-1eNa8 
82 �2.QOTFA .0,771-120): 0, H, N. HPLC 94% puriy 

Method of Example 54 using 4-chloro-8-

methy1thieno2,3-dpyrlmfdine in place of 541. 
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Structure and Example # Chemical names Analytical data and comments,77 

N-[(l S)-2-(dlmethylamino)-t-phenyIethyl3-6,6-

dimethyl-3-((2-methylthieno(3,2-djpyrlmldin.4-

yI)amino]-4,6-dihydropyrroto3,4-c3pyrazole-5(1 H)- 

carboxamide 
Cll3 

J R= 0.24 (7%’methanolic NH51CHCI3). 1H NMR 
11\i 

o (400MHz, CD30D): 8 1.77 (s, 31-i), 1.80 (s, 3H), 2.77 

HN (a, 3H), 2.94 (a, 3H), 3.05 (a, 3H), 3.42-3.46 (m, 11-I), 

3.63-3,69 (m, IH), 4.66 (a, 21-I), 5.39 (dd, J = 11.4, 4.0 

Hz), 7,33-7.47 (m, 6H), 8,42 (d, J = 5.3 Hz, Il-I). 

63 
LCMS 491 (M+H). Anal. (CH30N6O8.3.0 TPA-0.40 

1-30) C,H,N. 

Method of Example 54 using 4-Chloro-2-

methylthieno[3,2-opyrimidine in place of 541. 
- 

anoqinazolin-[(2-N-[(1 S)-2-

(dimethytamino)-1-phenylethyl]-6,6-dimethyl-4,6-

dihydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxamide. 

HH3 CH3 
HN ’CH3 

?Cs

R= 0.29 (7% methanolic NH3/CHCI3). 1H NMR 

(400MHz, CH300): 8 1.71 (a, 3H), 1.77 (a, 3H), 2.35 N,;N 
-NI, N�?  (a, 6H), 2.36-2.37 (m, 11-I), 2.79-2.85 (m, IH), 4.81- 

MN 5.00 (m, 31-1), 7.21-7.24 (m, IH), 7.31-7.35 (m, 2H), 

e�?? 

7.38-7.40 (m, 2H), 7.76-1.80 (m, 1 H), 7.91-7.92 (m, 

IH), 7.95-7.99 (m, IH), 8.42-8.43 (m, IH). LCMS 496 

(M+H). Anal. (C271-1N90.0.60 H20.0.10 hexana) 
64 

C,H,N. 

Method of Example 54 using 4-Chloroquinazotine-2-

- 

carbonitrile In place of 541, 

N-((18)-2-(dimemino)-1-pheny1ethyI]-6,6- 

dlmethyl4-((2-methylpyrlmidin-4-yl)amino]-4,6- 
HH3 dthydropyrrolo[3,4-c)pyrazole-5(1 H)-carboxantldo 

1H NMR (400 MHz, DM50) 8: 1.58 (m, 6 H), 2.42 (m, 

H 61-1), 4.65 (m, 2 H), 5.13 (m, IH), 6.64 (m, IH), 7.23- 

7.41 (m, 8 H), 8,14 (d, J= 3Hz), IH. APClMS:(M+H] 

_CH 
- 435. 

65 Method of Example 54 using 4-chtoro-2- 

methylpyrimidine in place of $41. 
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Structure and Example i Chemical name,Malytica1 data and ’commentsT 
- - - 

N-((1S)-2-(dimethylamino)-1 -phenylethyl]-3-(5-fluoro-
2-methoxypyrIm1dIn-4yI)aminoJ-6,6-dimethyi.46- 

1 
\ dIhydropyrroIo(314-pyrazole-5(1J--carboxamide, 

H30 CHS, 

HII

 

p3 1H NMR (400MHz, 0D300): 8 1.72 (a, 3H) 1.77 (a, 
NJjN N,, 3H), 3.06 (s, 31-I), 3.12 (a, 3H), 3.46-3.50 (m, IH), 

HN’ 
0 CH 

3,66-3,62 (m, 11-1), 3.89 (a, 3H) 4.63-4.66 (m, 21-1), 

__i ,.�o 
5.37-5.41 (m, IH), 7.35-7.44 (m, 5H), 6,07 (d1 J = 3.3 

=N "CH3 Hz, I H). LCMS 469 (M’3-H). Anal. (CH29N3OF.2.25 

66 TFA)CHN.  

Method of Example 54 using 4.Chloro-5-fiuQro-2-

methoxypyrimidine In place of 541, 

N-((1 S)-2-(dlmethylamIno)-1-phenyIethyl]-3-(6-

uoropyrlmtdin-4-yl)amino}66-dimethyI-46-

/ \ 

dlhydropyrrolo[3,4-c]pyrazote-5(I F-carboxamide 

HH3S 1CH3 

J N-

1H NMR (400MHZ, CD30D): 8 1.72 (a, 3H) 1.78 (a, 

31-1), 2.98 (a, 3H) 3.06 (a, 31-1), 3.47-3.54 (m 1 H), 

3.58-3.64 (m, IH), 4.85 (d, J = 11,4 Hz, ’IH), 4.74 (d, 

J = 11.4 Hz, IH, 5.42(dd, J = 11.4, 4.0 Hz, 11-4), 7,33-

7.36 (m, 11-1), 7.39-7.44 (ni, 41-1), 8.32 (a, 1), 8.52 (a, 

IH). LCMS 439 (M+H). Anal. (CH27N8OF.2.20 
67 TFA.0.20H20)C,H,N. HPLC=91% purity 

Method of Example 54 using 4-Chloro-5-

fluoropyrimidirte in place of 541. 

Example 68 (18)-2-(dimethytamino)-1-phenylethyl 6,6-dimethyl.3.(thieno32-dpyrimIdln4-

yIamino)46-dihydropyrrolop!4-cpyrazoIe.5(1 H).carboxylate 

0C1 02N’,CL’ HCHO, HCOOH "yH3 - j 
N. 

HO 
NI-129.5°C 1-10(5 N..CH 

NEt3!DCE, 50°C 0 
0f

CH3 

68a 

HaCH;
N  

NH2 

545 

68b 68d 

oCH3 
DIPfA, DCj H2N0 

0(5 
N 

GBd "C1I3 
680 H3 
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HOAc-H20 (1:1 WY) 
100°C, 1  

H 
Preparation of compound 88b (8)-2-dlmethylamlno-1-phenyl.ethanol 

To a solution of ($)-(+)-2-amino-1-phenyl-ethanot (68a, 10P.0 g, 7290 mmcl) in forme acid (400 mL) was 

5 added formaldehyde (800 mL 37% wt in water) at room temperature The solution was stirred at 95 C 

overnight After It was cooled to room temperature, cone.:1H01 was used to adjust th solution to pH 2 

It was extracted with ether (3 x 500 ml..) and then adjusted to pH = 10 with solid toll. The resulting 

aqueous layer was extracted with 0H2012 (3 x5,00 ml.). The combined organic layers were dried over 

N02804 Filtration and evaporation followed by flash chromatography (5% MeOE In CH2Cl2 to 4.6% 

Il) MeOH/U 5% NEt3 in CH201) gave compound 68b (8)-24methyiamlno-1-phenyi-ethnoi as a fight-yeflow 

oil (680 g, 560A) 114 NMR (300MHz, C003) 5 235 (a, OH), 237 (m, I H), 240 (dcl, !J-12.8, 9 2Hz, IH), 

4.02 brs, 114), 4.69(dd, J10.5, 3.61-1Z, 114), 7.22-1.4 (m, 8H). 

Preparation of compound 68e (S)4(2.(d3methylamIno).1pheny1othyl) 2 thyl 3-amino-8,6 

dImethyIpyrrolo3,4-c]pyrazoIe2,6(4H,6H)dlCarboxYlatO 
15 To a stirred solution of (8)-2-dlmethytamino-1-phenyl-ethanol (Ołb, 21.50  9, 1 0.0 mmcl) In 1,2 

dichioroethane (500 ml..) was added trlethylamine (26.30 9:1260.0  mmol) and 4-nitropienyl chloroformate 

(68c, 27.00 g, 1300 mmcl) at room temperature under nitrogen The solution  s stirred at 50 60 

overnight A total of 16.8 g (1300 mmcl) of H(inlg’s base was then added, followed b$ ethyl 3-amlno-6,6 

dimethyl-8,8-dihydropyrrolo[3,4-c]pyrazole-1 (4H)..carboxylate dthydrochloilde salt (54*, 1790 g, 8025 

20 mmol) The reaction mixture was stirred at 50 ’C for another 12 h It was diluted with dlchloromethana 

(1.6 L) and washed with water (2 x 1.0 L) and brine (1.0 L), dried over N&2$04 Mcther batch with the 

exact scale was also carried out These two batches were combined together durin wottup Filtration 

and evaporation followed by flash chromatography (415% MeOI-l/0 25% 
I 
NEtd9% 0CM) afforded 

compound 68e ethyl 3..amino-5({((1S)-2-(dimethytamino) -i-phenyiethytj hydroxartonyl)-8,6-dimethyI-

25 8,8-dlhydropyrrolo3,4c]pyrazle-1(4H)-CarbOxylate as a 11ht-ye8ow gummy oil (6001g, 10%) 114 NMR 

(CDC6, a mixture of rotamers, only the chemical shifts of the major form Is reported) : 1.45 (t, J7.1 HZ, 

314), 1.6$ (a, 314), 1.72 (5, 314), 229 (a, 3H), 236 (5, 314), 55-263 (m, 1H), 2.88 (dd )=13, 8 3Hz, 114), 

4.29 (q, 1*l3Hz, 11H)t 4.01:0, J-7.IHz, 2140, 5.44 (d, J-10.7Hz, 114), 58-5.95 (m, 114), 7,25-7.42 (m, 514). 

LOMS (APCI, M+H) 18. 

’4 



1] 

I 

lw? 

WO 2006/072831 PCTIJB2005/003975 

Preparation of compound 68ft ($)-24dimethylamlno)-1-phenylethyl 34mlno-6,6-

dlmethylpyrrolo[3,4-c]pyrazole-5(1 H,4H,6H)-carboxylate. 

A round bottom flask was charged with compound 60e (1.019, 0.242 mmcl), IN UH (3.87m1, 1.8 ed) 
and methanol (24 ml). The resulting mixture was stirred at room temprature for 3 hours. Solvent was 

5 evaporated. To the residue were added ethyl acetate (20 ml) and water (20 ml). The water phase was 
separated and extracted With ethyl acetate (10 ml). The combined ethyl acetate phasi was washed with 
brine, dried with anhydrous Na2804, filtered and evaporated to give the crude compound 68f (664 rug, 

67%). LCMS (APCI, M+H): 344.1. 

A re-sealable tube was charged with compound 68f (88 mg, 0.267 mmol), 4-chloro-thlerio (3, 2-d)-
10 pyrlmidine (88 mg, 2 eq), and a mixture of acetic acid and water (1 to 1, 1 ml). The tube was capped and 

stirred at 10000 for 1 hour. It was then purified twice by prep. HPLC to give title compound 68 as a white 

solid (36 mg, 29% yield). 1H NMR (CD3OD, a mixture of returners, only the chemical Shifts of the major 
form Is reported) 5: 1.65 (5, 3 H), 1.68 (s, 3 H), 2.62 (s, 6 H), 2.82-2.92 (m, I H), 3.21-3137 (m, I H), 4.44-
4.57 (m, I U), 4.60-4.69 (m, I H), 5.90-6.00 (m, I H), 7.22-7.43 (m, 6 H), 8.01-8.09 (m, I U), 8.55 (a, I H). 

15 LCMS (APCI, M+H’): 478.2. Anal, (C24H27N7Q2$.0.2HOAC.0.45TFA.0.98H20): C, H, N. 

Structure and ExÆmjle # Chºniical name, Analytical data and comments 

(1 S)-2-(dlmethylamlno)-I-phenylethyi 8,6- dim ethyl-3-[(2-

methylthieno(2,3-dlpyrimidln-4-yI)amlno]-4,8-

/ \ dlhydropyrrolo(3,4-c]pyrazo!e-5(1 H)-carboxylate 
H CH3 - H NMR (400 MHz, DMSO-de) 8: 1.55 (a, SH), 1.67 (a, 

43 (S H), 2.63 (a, 3H), 2.81 (d, J4.8Hz, 3H), 2.93 (ci, J=6Hz, 
0 CH H), 3.46 (m, IH), 3.60 (m, IH), 3.84 (ci, J=13.Hz, IH), 

HN 
.97 (d, J13.11-1z, IH), 6.13 (dd, J10.7, 2,3Hz, IH), 

7.35-7.60 (m, 5H), 7.58 (ci, J6.11-1z, IH), 7.67 (d, j6Hz, 

a IH), 9.49 (br a, IH), 10.45 (a, IH), LCM$ EM+H19 492 

69 Anal (C25H29N7028.1 .8H70.0.44TA.0.4l-(0Ao) C,, H, N, S. 

Method of Example 68 using 4-chloro-2-methylthenof2,3-

I1pyrlmldirie In place of 68g. 
- 

(I8)-2- (dimethylaniino) -1-phenylethyl 3..[(2-cyano 

py(mldin4-yl) amino] -6,8-dlmethyl-4,6-dlhydrd pyrroto 
/ \ (3,4-61pyrazole-5(1 H)-carboxylate 

- 
?IH3 H NMR (CD30D) 6: 1.49 (s, 3 H), 1.64 (a, 3 H), 2.93 (a, 

JCN �I’( 3 H), 2.9’7 (a, 3 H), 3,30-3.39 (m, I H), 3.59-3.70 (m, I 

1*4 
0 CH3 H), 4.82 (d, J13.39 Hz, I H), 5.14 (ci, J13.39 Hz, I H), 

6.03 (dci, J2.27, 10.86 Hz, I H), 8.86 (d, J=6 .06 Hz, 1 
()_CN H), 8.86 (d, J6.08 Hz, 1 H), 7.25-7.44 (m, 5 H), 8.19-

70 8.26 (m, ’I H). LCMS (APCI, M+H’): 447.1., Anal. 

(C23H28N802’1.91TFA): C, H, N. HPLC-UV Otection: 

>95% purity, 
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Structure and Example # - - Chemical name, Analytical data and comments 

Method of Example 68 using 4-chIoropi1dine-2-

carbonitrile in place of 68g. 

(IS)-2-(dimethylamino)-1-phenyiethyl 6,6-dlmethyl-3-f(6- - 

methylthieno[2,3-d]pyrimklin-4-yl)amino]-4,6- 

_E> 
dthydropyrroio[3,4-c]pyrazole-5(i H)-carboxylate 

HH3 CH3 
1H NMR (CIJ3OD, a mixture of rotamers, only the 

Q 
N H3 chemical shifts of the major form is reported) 5:1.55 (s, 3 

N’ N" N,, H), 1.66 (s, 3 H), 2.55 (s, 3 H), 2.92 (s 3 H), 2.99 (s, 3 

HN H), 3.33-3.46 (m, I H), 3.64-3.81 (m, I H), 4.83-4.80 (m, 

2 H), 8.34-6.14 (m, I H), 1.22-7.45 (m, 6 H), 8.41 (s, I 

H C 
>=i4’ H). LCMS (APCI, M+H): 492.3. Anal. (C25H20N702S 

.1.74TFA.0.581-120): C, H, N. HPLC-UV Detection: 93% 
71 

purity. 

Method of Example 88 using 4-chioro-6-methylthieno 

[2,34]pyrimldine in place of 689. 

(1S)-2-(dlmethyiamino)-1- phenylethyl3-[(2-etfioxy-
fluoro pyilmiciln -4-yl) amino] -6,6- dimethyl -4,6-dihydro 

pyrrolo [3,4-cjpyrazole-S(1 H)-carboxylate. 
/ 1H NMR (CID3OD, a mixture of rotamers, only the H3 CH3 - 

o pH3 chemical shifts of the major form is reported) 5:1.25 (t, 

"i) CH, 
J=7.07 Hz, 3 H), 1.54 (s, 3 H), 1.65 (s, 3 H), 2.91 (s, 3 H), 

NM 2.98 (a, 3 H), 3.38-3.44 (m, I H), 3.58-3.69 (m, 1 H), 4.25 

(q, J7.07 Hz, 2 H), 4.70 (s, 2 H), 6.07-6.15 (m, I H), 

7.28-7,43 (m, 5 H), 7.97 (d, J3.28, I H). LCMS (APCI, 
Cl-Is 

72 
M+H): 484.2. Anal. (CH30FN703. 2.06TFA *0.31H20): 

C, H, N; HPLC-UV Detection: 100% purity. 

Method of Example 68 using 4-chloro-2-ethoxy-5-

fluoropynimidine in place of 68g. 

(1 S)-2-(dimethylamino)-1-phenylethyl 6,6-dlmethyl-3-((2-

methylthieno[3,2-d]pynimidin’+yl)amino3-4,6-
/ " 

CH 
dihydropyrrolo[3,4-c]pyrazole-5(IH)-carboxylate H3C  

(5 
pH3 1H NMR (400MHz, CD30D): 8 1.67 (s, 3H), 1.78 (s, 3H), 

N I N ’ 2.79 (s, 3H), 3.07 (8, 6H), 3.48 (dd, J 13.9, 2.5 Hz, IH), 
0
 

CH, 
I-IN 3.80 (dd, J� 13.8, 10.8 Hz, IH), 4.71-4.99 (m, 21-1), 6.21- 

8.22 (m, 11-1), 7,39-7.55 (m, 6H), 8.42 (d, J = 5.5 Hz, 

I H). LCMS 492 (M+H). Anal. (C25H9N7028*2.75 TFA) 

73 
C,l-1,N. 

Method of Example 73 using 4-Chioro-2- 
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Structure and Exampie# Chemical name, Analytical data and comments 
- 

e3,2-djpyrirnidine in place of 689. 

i2-(iminO)-1-phenyJethyl 34(2- 

cyanoquinazolin-4-y))amino]-8,6-dimettiyi-4,6- 

dihydropyrrolo[3,4-c]pyrazole-5(1 N)-carboxylate. 

H3 C 1H NMR (400MHz, CD300): o 1.82 (5, 3H), 1.77 (s, 3H), 

,CH 
! 

3.03 (s, 3H), 3.07 (a, 3H), 3.42-3.46 (m, IH), 3.16-3.82 
N,H

 

jJj N (m, 1H), 5.13 (d, J: 13.3 Hz, IH), 5.36 (d, J = 13.3 Hz, 

IH), 6.14 (dd, .J 11.1, 2.3 Hz, IH) 7.36-7.46 (, 3M), 

a�N

7.52-7.54 (m, 2H), 7.78-7.82 (m, IH), 7,92 (d, J 8.3 Hz, 

IH), 7.97-8.01 (m, IH), 8.45 (d, J = 8.3 Hz, IH). 

LOMS 497 (M+H). Anal. (C27H28N802.1 .9 TFA90.25 
74 

water) C, H, N. 
Method of Example 68 using 4-Chloroquinazoline-2-

carbonitrile In place of 68g. 

(1 8)-2-(dimethylamino)-1-phenylethyl 6,6-dimethyl-3- 

(thieno[2,3-dlpyrimidin-4-ylamlno)-4,8-dihydropyrrolo[3,4- 
cpyrazole-5(1K)-carboxyiate. 

H3CM3  

FD 
H3 

=0.26(7% methanolic NH3/CHCI3). 

1H NMR (400MHz, CD3CN): 5 1.59 (a, 3H), 1.88 (a, 3H), 
0 bH3 2.26 (a, 6H), 2,51-2.58 (m, I  2.77-2.82 (m, IH), 4.70 

HN 
(a, 2H), 5.80-5.86 (m, IH), 7.27-7.48 (m, 5H), 6.01-8.04 

(m, IH), 8.58 (br, IH), 8.68 (d, J = 8,5 Hz, IH). 

$ 

LCM$ 478 (M+H). Anal. (C24HN702S.0.06 TFA.0.1 0 

75 hexane) C, H, N. HPLC > 99% purity. 

Method of Example 68 using 4-Chiorothieno[2,3-

- 

d]pyrlm!dine In place of 689. 

(1$)-2-(dlmethylamino)-1-phenylethyi 6,8dlmeLthyl34[2.. 

H3C

 
CH,
 PC (trifluoromethyl)pyrimidln-4-yllamlno}-4,6- 
(M3 dlhydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxyiate 

o ’CH3 1H NMR (400 MHz, DM80) 8: 1.58 (m, B H), 2.22 (m, 
HN\ 81-1), 4.76 (m, I H), 5.79 (m, 1 H), 7.29- 7.40 (m, 5 I-I). 

APCI-MS:[M+H] 490, 

Method of Example 68 using 4-chioro-2-
16 (trlfluoromethyl)pyrlmldirte In place of 689. 



WO 2006/072831 PCT11020051003975 

-80-

Structure and Example # Chemical name, Analytical data and comments 
- - ----. 

(1 8)-2-(dlmethylamlno)-1-phenylethyl 3t(8-fluoro-6- 
methpyrimidi-yl)amlnc-6,6-cflmethyl-4- 

/ \ dihydropyrolo3,4*c]pyrazoie-5(1H)oarboxyate 

H HS ii NMR (CD3OD, a mixture of rotamers, only the 

N p ($ 0113 chemical shifts of the major form is reported) 6:1.82 (s, 3 
N�( 

H), 1.63 (a. 3 H), 2.28-2.36 (m, I H), 2.34 (5, $ H), 2.39 
HN (5, 3 H), 2.52 (a, 3 H), 2.68-2.83 (m, I H), 4.43-4.85 (m, 2 

H), 5.84-5.95 (m, 111), 7.48-7.41 (m, S H), 8.2 (a, 114). 

LCMS (APOI, M+H): 454.2. Anal. (CHFN7Oa 
H3 0,45TFA. 0.40HOAc.0.20H20) C,H,N, HPLC4JV 

77 Detection: 100% purity. 
Method of Example 68 using 4-chIora6-fluoro8-

methylpyrimldine in place of 689. 

(1S)-2-(dimethyiamlrio)-1-phenyethy1 8,8-dlmathyl-3-[(9-

methyl-9H-purin-6-yl)amIno]-4,6-dlhydropyrrolo(,4-

/ opyrazole-5(IH)-carboxylate 

HM0 0113 11-1 NMR (C030D, a mixture of rotamers, only the 
NH3 chemical shifts of the major form Is reported) 5: 166(9,3 

o b113 H), 1.87 (s, 3 H), 2.94 (a, 3 H), 3.00 (a, 3 H), 338-3.43 
HN (m, 1 11), 3.89-3.78 (m, I H), 3.81 (a, 1 H), 4.72-4.81 (m, 

2 11), 8.01-6.12 (m, I H), 7.29-7.44 (m, 5 H), 8.4 (a, 1 

H), 8.44 (a, I H). LCMS (APOI, M+H): 476.2. 

CH3 Anal. (CHW902.1.87TFA.0.731-120): C,H,N. 

78 HPLC-UV Detection: 100% purity. 

Method of Example 78 using 6-chioro-9-methyl’.91+ 

purine in place of 889. 

(1S)-2-(dlmethylam1no)--phenyIethyl 3-1(5fiuoro-2-,, 
methoxypyrimidln-4-yl)amino]-8,6’-dlmethyl-4,6- 

I4 HS 
/ dlhydropyn’oo3,4-o]pyrso1e-6(1H)-carboxylate. 

H NMR (400MHz, CD3013): 5 1.82 (a, 3H), 1.73 (a, 3H), 

01 
LN 3,02 (s, 3H), 3.09 (a, 311), 3.474,50 (m, I H), 3.72-3.78 

HN (m, 111), 3.93 (s, 3H), 4.58-4.61 (m, 211), 6.18-6.20 (rn, 

t/?IH3 

111), 7.44-7.67 (m, 511), 8.07 (d, J = 3.0 Hz, 111). 

LOMB 470 (M+H). Anal. (CHN703F.2.30 TFA.0.25 

79 
HO) C,H,N. HPLC> 99% purity. 
Method of Example 68 using 4-Chloro-5.4luorc-2-

methoxypyrimldine in place of 089. 
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Structure and Example # Cheate,AnaIyflcal dataan en 
- 

(1 S)-2-(dtmethylamlno)-1-phenylethyl 3-((5- 

fluoropyrlmldin-4-yI)amlno]-6,6-dlmethyl-4,6- 
dihydropyrrolo[3,4-cpyrazole-5(1 H)-carboxylate. 

HH3CCHS1H 0H3 
N�  phi 

NMI (400MHz, CH300): 8 1.61 (a, 3H), 1.71 (a, 3H), 

2.36 (a, 3H), 2.42 (s, 3H), 2.55-2.65 (m, IH), 3.08-3.11 

HNr 
0 CH 

(m, IH), 4.93-4.98 (m, 2H), 5.87-5.98 (m, IH), 7.28-7.45 

(m, 51-i), 8.28 (br, IH), 8.48 (br, IH). LCMS 440 (M+H). 

Anal. (CHN702F.0J0 H20.0.30 hexane) C,H,N. PLC 

so 90% purity. 

Method of Example 68 using 4-Ch(oro-5-

fluoropyrimidine in place of 88g. 

Example 81: N(6,6-dimethyI6{[(3S,8aS)-3-methylhexahydropyrrolo1,2-a]pyrazln-2(1tI). 

yl]carbonyl 

C0(000ls)z 
H3 

DIENCH2C[2- 
’ZN 

ICI + 
H&N*_CO2Et 

81a 
OH3 

Bib 
OH3 NH2 

Ma 

CHs OH3 OH3 CH3 

DIEPA/0H2C12 NaOH/MeOH 
Zl? 

, N 

R) CH3 NH2 CH3 NH2 

. Bic Bid 

OH3 OH3 H 

CI JNJ1N 

+ çx AcOH/H20(1:1) jCHs NH 

100°C 
H3C 

81e 81 1130 

Preparation of compound 81b: (3S8a$)-3-methylhexahydropyrroio(1 ,2-a]pyrazlne-2(IH)-carbonyl 

chloride S 

To a stirring mixture of trlphosgene (2.1 Ig, ieq) in CH2Cl2 (lOmI) at 000 was added DIPEA (1 .BmI, I .5eq) 

10 and (3S,8aS)-3-methyloctahydropyrrolo(1 ,2-ajpyrazine (81a, Ig, 7.I3mmol). The resulting mixture was 

stirred at 000 for 30 mm. The reaction mixture was evaporated in vacua to give a residue, compound 81b, 

which was directly carried onto the next reaction without further purification. 



� 

10 

I 

25 
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Preparation of compound 

-82-

Sic: ethyl 3-amino-8,6 

carboXylate 

To a stirring mixture of compound 1(H) &4crt-butyl 2-ethyl 3-amino 8,8-dimethylpy oIo13,4-c]pazole-
2,50H.6H)-dlcarboxylate (5.859, 17.4mrnol) In 01420I2 (20m1) was added 4.OM HC1 in dioxane (.OmI). 

The reaction mixture was concentrated In vacuo to give crude HCI salt of compound 54a A portion of 

residue (54a, lg, 4.48mmoI) was added to a stirring mixture of (3S,8aS)4-methyfhe.hydropyrroto1 ,2- 

a]pyrazlne-2(lH)-carbonyl chloride (Sib, 1.4 g, Zeq) in CH20I2 (20m1), DIPEA (1 2nd, eq) The resulting 

mixture was stirred at room temperature for 15h The reaction mixture was diluted with CH20I2, and 

washed with saturated NaHCO3, dried over sodium sulfate concentrated in vacuopurified by flash 

compoundchromatography. Elutlon with 5-15% MeOH/DCM, provided compound Sic. 11-1 NMR (D3)2SO 5:1.2 (m, 

2 H), 1.31 (t, 3 H), 1.52 (m, 61-I), 1.84 (fl,, 41-1), 1.9$ (m, Il-I), 2.18 (m, IH), 2.77 (m, 2H), 2.93 (m, IH), 3.77 

(m, 114), 4.18 (m, 214), 4.33 (m, ZI) 

Preparation of compound Sid 6,6.dimethyI(38,8aS)-3-methylhexahydropyr4o1,2-a]pyrazln 
2(iH)-yl]arbonyl)-1,4,5,8-tetrahydropyrroIo(3,4-c3pyrazo-3-amlne 

To a stirring solutloi of ethyl 3amIno6,6- dlmethyl- 5-{[(3S,8aS)-3-methyl hexa’iydropyrrolo 
ri 

,2-
ajpyrazln..2(1 H)-yI)carbonyl)-6,8-dihydropyrrolo[3,4-c] pyrazole-2(4!4)- carboxylate (81c, 8 13mg, 

I 6Ommol) in MeCH (3mL) was added 20% sq. NaOH (2m1) The resulting mixture s stirred at room 

temperature for 30 mIn. The reaction mixture was concentrated and the residue was prbtIoned between 

ethyl acetate and saturated NaHCO3, dried, and concentrated to give compound 81d. 

To a stirring solution of compound Sid (0.1 60g, 0 47mmoI) In 50% acetic acid / water (4m1) was added 4-

chloro-7-methylthleno 13,201 pyilmldine (175 mg, 2eq). The resulting mixture was heated to a 

temperature of 100°C for 1 hr. The reaction mixture was purified by prep-HPLC to pro1de compound 81 

as a white solid 11-1 NMR (CD3)280 5 1.23 (m, 2 H), 1,62. (d, 8 H), 1.89 (m, 3 H), I 83(m, 114), 1.96 (m, 

IH), 216 (m, IH), 234(5, 314), 274 (m, 2H), 290 (m, IH), 380 (m, IH), 452 (a, 214), 783 (a, 114), 858 

(s, 114). 

Sinicturi and Example 
# Chernicat name Analytical data and cothne 

CH O143  (3S,8aS4-methylhexahydropyrroIof I ,2-a]py azln-

Q N 2(lt)-ylloarbonyl]-1 ,4,5,-tetrahydropyrrolo3,- 
N N 

ORS NH 

ojpyrazol-3-amlrietH NMR 400 MHz, (CD300 

1.23 (m, 2 H), 1.27 (in, 114), 1.59 (d, 6 H), 1.7 

8: 

(m, 2 

H), 1.83 (m, IH), 1.94 (m, IH), 2.16 (rn, 114), 232 

331-I),2.70 (m, 2H), 2.90 (t, 114), 3.79 (, 11-), 448(s, 

(a, 

,tI 
HC N 

2H), 8.23(s, 114). 
82 Method of Example 81 using 4chloro-5-fluiro-6-

methyipyrlmidlnowas used In place of 819. 

More Examples: 
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Structure and Example TChemical name, Analytical  and comments 

N-t(l S-2-(dimethylamino)-1-phenylethylj-3-(furo(3,2-

dlpyrimldin-4-ylamlno)-8,6-dlmethyl-4,6-
dihydropyrrolo3,4-o3pyrazole-5(1 i-carboxamlde 

-NH CH 
1H NMR (400MHz, CD3QD): 8 1.74 (s, 311)1.80 (s, 

3H), 2.98 (s, 31-1), 3.06 (s, 311), 3.474.53 (ru, I H), 

N ...- 

3.61-3.87 (m, IH), 4.70 (d, J = 11.6 Hz, I H), 4.77 (ci, 

J = 11.3 Hz, 111), 5.41-5.45 (m, 11-i), 7.08 (ci, J = 2.2 

<HN\ 

N’ 
HN 

\ 

I Hz, IH), 7.32-7.38 (m, IH), 7.40-7.48 (m, 411), 8.25 

(ci, J = 2.3 Hz, IH), 8.87 (ci, J = 3.0 Hz, IH). LCMS 

461 (M+H). Anal. Q24H6NaQ2.2.40 TFAs0.40 H20) 
H3C 

C,H,N. HPLC = 95% purity 
83 Method of Example 54 using 4-chlorofuro[3,2-

djpyrimidine (prepared according to procedure 

reported in WO 2004013141 page 131-133) in place 

of 641. 

-methyIquin1in-4-yI)arninó-66.dimethy1-N-

[tins-2-phenyIcyclopropyI]-4,6-dlhydropyrrolo(3,4-

o]pyrazole-5(IH)-carboxamide. 
H H3 

01130 111 NMR (400 MHz, MeOD) 5 ppm: 1.12- 1.25 (m, 2 

N-’ H), 1.79 
(ci, J3.78 Hz, 6 H), 201 - 2.09 (rn, I H), 

1NH 2.67 (s, 3 H), 2.77 - 2.86 (m, I H), 4.55 (8, 2 H), 7.09 

- 7.18 (m, 3 H), 724 (t, J=7.55 Hz, 2 H), 7.57 (t, 
fl(N _. 

N’CH3 

7,68 Hz, I H), 7,72 (d, J8.08 Hz, I H), 7.83 (t, 

J7.55 Hz, I H), 8.30 
(ci, 

J8.31 Hz, I H). Anal. 

84 (C23HN70.0.3HOAc.0.5H20) C, H, N. HPLC: 

>95% purity. 

Method of Example 31 using 4-chloro-2-

methylqulnazollne In place of 31c. 
- 

3-(quinazolin-4-ylamino)-6,6-dimethyt-N-trans-2- 

H c OH H 3 
phenyloyclopropyl]-486-dihydropyrrolo[3,4- 

j N N’-\ 
c]pyrazole-5(1 H)-carboxamlde. 
H NMR (400 MHz, MeOD)6 ppm: 1,12- 1.27 (m, 2 

HN H), 1.79 
(ci, 

J3.53 Hz, 8 H), 2.03- 2.16 (m, I H), 

2.81 (cid, J=6.42, 3.16 Hz, I H), 4.58 (a, 2 H), 7.08- 

b 7.19 (m, 311), 7.24 (t, J7.68 Hz, 2 H), 7.65 (t, 
N 

J7.55 Hz, I H), 7.77 -7.98 (m, 2 H), 8.35 (ci, 
85 J8.31 Hz, I H), 8.71 (a, ’1 H). Anal. 

(CHN70.0.3HOAc.0.6H20) C, H. N. HPLC: 
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Structure and Example # - Chemical name, Analytical data and comments 

95% purity. 

Method of Example 31 using 4-chioroquinazoilne In 

place 01 31c. 

N-[ns-2-phenylcyclopropyi]-4,6-dIhydropyrrolo3,4-

opyrazo1e-5(1 I-cerboxam1de. 

H3C CHS 
u 

11-1 NMR (400 MHz, MeOD) S ppm: 1.00- 1.11 (m, 
J6.55 2 H), 1.11 1.24 4 H), 1.79 - Hz, (m, (ci, 

HN <f 
J=3.53 Hz, 6 H), 2.00 * 2.09 (m, I H), 2.14-2.27 (m, 

I H), 2.73-2.87 (m, I H), 4.44 (a, 2 H), 7.07- 7.18 

-’ N (m, 3 H), 7.24 (t, J7.68 Hz, 2 H), 7.62 (t, J=7.43 Hz, 

N’cç7 1 H), 7.67 - 7.76 (m, I H), 7.81 (t, J7.65 Hz, I H), 

8.26 (ci, J=8.06 Hz, I H). Anal. 
86 (CHN70.0.2HOAc.0.6H0) C, H, N. HPLC: 

95% purity. 
Method of Example 31 using 4-chloro-2-

cyclopropylqulnazollne In place of 31c. 

Bjgtoglcal tesni. Ktdata and cellular Willy data, 
Cloning, expression, and purification of recombinant PAK4 Kinase domain (PAK4 1(D): The 

cE)NA coding for PAK4 was amplified from the EST clone (#12) (purchased from Research Genetics) by 

5 using PCR. P33 (ACATATG TCC CATQAGCAGT TCCGGGCTGC CCTGCAGCT) and P34 (CTCA 

TGG(3TGCTTC AQCACTCGG CTGCCGTGGC) were used as the 5’ primer and 3’ primer In POR 

respectively. The POR amplified product was cloned into Topo vector (lnvitrogen Inc.), and verified by 

DNA sequencing. PAK4 KD was then subcloned Into expression plasmid pET28a(+), T24’, or 

pGST4.5. The recombinant plasmids containing PAK4 1(J) was transformed Into BL2f(p3) cells for 

10 recombinant protein expression. The production of PAM KO was induced at 27C0 by the addition of IPTG 

Into the cells. The cells were then harvested and lyzed for protein purification. Ni-NTA column (pET28a(+), 

pET24a(+)) and glutathione column (pST4.8) were used for the purification. The purified protein was 

then subjected to thrombin to cleave the N-terminal tags that were Inherited from the expression plasmids, 

and thus gave the PAK4 1(J) that were used for the 1(1 assay of this invention. 

15 PAK4 kinase domain enzymatic assay conditions: the enzymatic activity of PAK4 KID was 

measured by its ability to catalyze the transfer of a phosphate residue from a nucleoside inphosphate to 

an amino acid side chain of a commercially available peptide (amino aQid sequence 

EVPRRKSLVGTPYWM). The conversion of ATP to ADP accompanies the catalytic reactbn. The PAK4 

KID catalyzed production of ADP from ATP was coupled to the oxidation of NADH through the activities of 

20 pyruvate klnase (P1<) and lactate dehydrogenase (LDH). The conversion of NADH to NAP4 Is monitored 

by the decrease In absorbance at 340 nm (e340 = 6.22 cn71mM1) using a Molecular Devices 

SPECTRAMAX 190 In conjunction with the Biomec FX. Typical reaction solutions contain 2 mM 
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phosphoenolpyruvate, 0.35 mM NAOMI 10 mM M9Cl2, 1 mM OTT, 0.4mM peptide 

(VPRRKSLVGTPYWM) 0.04 mM ATP, I units/mL P1<, 1 units/mL LOH, 0.01% Tween 20 In 50 mM 

HPES pH 7.5. Assays are Initiated with the addition of 25nM PAK4 1<0. The PAK KD 1<1 of each 

compound of the invention (the Inhibitor was calculated based on multiple of Percent Inhibition numbers 

of the Inhibitor at different Inhibitor concentrations. The peptide (amino sequence 

VPRRKSLVGTPYWM) was purchased from American Peptide Company. NADH, MgCl2, HEPE811 DTT, 

ATP and PK/LDH were purchased from Sigma. Tween 20 was purchased from Calbiochem. 
A sandwich EUSA method was used to measure the PAK4 Idnase activity in whole cells.,1 The 

level of PAK4-dependent phosphorylatlon of GEF-Hib can be determined by monitoring the bindhtg of a 

� 10 phosphospeclflc antibody to (EF-H1b. A modified HEK 293 cell line is used In the bioassay and It has 

been engineered to overexpress both GEF-Hib and the kinase domain (KO) of PAK4. The 1<0 of OAK4 Is 
Inducible in this cell line by tetracycline (Trex system, Invitrogen). The name of this cell line has been 

designated TR-293-KDG. To establish a phosphorylation event on GEF-Hi cells are induced with 

doxycycilne to express the PAK4 1<0. Negative control wells do not receive induction. Cnd1date 

15 substance effect Is measured as the ability to block this phosphorylatiori event 

ELISA 

plate was prepared by pre-coating the plates with a capture antibody (a-HA-tag mouse 

monoclonal anitibody), blocked with BSA, and washed In 0.1% tween 20 in trls-buffered saline (TBST). 

Tissue culture plates (precoated with poly-D-lyslne) were seeded with TR-293-KDG cells. The tR-293-

1<1)3 Cells were induced to express the PAK4 1<0 with doxycydline overnight and subseq.ientIy 
& 

20 concomitantly treated with candidate substances or diluent for an additional 3-hour, continuous SCpOSUre. 

Cells were then lysed with a modified RIPA buffer supplemented with protease inhibitors. The fresh whole 

cell lysates were then added to the FELISA plate for 2-hours. Between all subsequent steps plates were 

washed 4 times with 1551. Detection antibody (recognizing the phospho-specific eptitope on EF-1-11b) 

was added for 1 hour, followed by addition of an enzyme linked goat ce-rabbit secondary antibody for 46 

25 minutes. Color development of the enzyme-linked antibody was performed with a peroxidase substrate, 
ASTS (Moss, Inc.) with absorbance at 408nM read with a spectrophotometer after 30 minute Incubation. 
EC50 values were calculated by sigmoid curve fitting using a four-parameter analysis. 

PAK4 Kinase Domain Ki data and PAK4 cellular assay ECSO data of the compounds of Examples 1-86: 
- - - 

Kidata EC5O I 

(uM) ....1L. 
1 0.041 >2000 
2 

- 0.014 36 

3 0.011 16 

4 0.11 

5 0.22 87 

6 00028 094 

7 0.081 p4000 

8 0.61 
- -- ---
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9 

kidata 
ML 

0.27 

ECSO 
JM) 

>4000 

10 
ciz >4000 

11 0.9 

12 0,038 78 

13 
- NIA >4000 

14 0.27 

15 
- 0.090 500 

16 0.076 1267 

17 0.77 

18 0.34 

19 0.19 

20 0.080 1199 

21 0.24 

22 0.72 

23 0.14 - >4000 

24 - 0.84 

25 0.78 

26 - 0.22 

27 - 0.20 

28 0.27 

29 0.66 

30 0.080 988 

31 
- 0.020 103 

32 0.0035 19 

33 - - 

0.047A26234 0.021  

35 0.26  

36 >4000 

37 0.27 
- 

805 
-s 

PCTI182005/003975 
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38 

KI data 
(u 

0.096 

EC5O 
(nfl)-.. 

1470 

39 >4000 

40 0.018 98 

41 0.024 147 

42 0.094 610 

43 0.45 >4000 

44 - 0.23 >4000 

45 0.025 32 

46 0.0072 21 

47 0.37 401 

48 1 

49 0.16 332 

50 0.016 340 

51 - 0.018 31 

52 0.0035 19 

53 0.067 1745 

54 0.14 

55 >4000 

56 0.24 570 

57 0.94 
- 

58 0.014 2.5 

59 0.17 2.4 

60 0.040 <3.9 

61 0.022 19 

62 0.015 15 

63 0.02 <3.9 

64 0.003 <3.9 

65 0.68 87.13 - 

66 
---- 

0.17 
- 

<3.9 
- 

-87-87-

PCTIJB2005/003975 
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rnaims 

We claim: 
A compound of formula I, 

PCT/102005/003975 

wherein: 

R1 is chosen from -S(0)R, $(0)2Ra, C1-C12 alkyl, C1-012 alkyl substituted by I to 6 R5, C3-C12 

cycloalkyl, C -C2 cycloalkyl substituted by I to 6 R6, C2-C12 alkenyl, C2-C1 alkenyl substituted by I to 6 

R5, 04-C12 cycloalkenyi, C4-C12 cycloalkenyl substituted by I to 6 R8, C2-C12 alkynyl, C2-012 alkynyl 

10 substituted by 1 to  R, 3-12 member heterocyclyl, 3-12 member heterocyclyl substituted by I toe R8, C1. 

CO aralkyl, C1-05 aralkyl substituted by I to 6 R5, C1-C6 heteroarailcyl, C1-C6 hetaroaralkyl substituted by I 

to 6 R, C5-C10 aryl, C&-Clo aryl substituted by I to 6 R5, 5-12 member heteroaryl, and 6-12 member 

heteroaryl substituted by I to 6 R5, wherein any two adjacent R5 together with the atoms to which they are 

attached may form a fused 4-7 member ring, and the said fused ring Is optionally further substituted by 1-

15 3R; 

R2 and R3 are each Independently chosen from -H, C1-C8 perfivaroalkyl, CI-CO alkyl, C3-05 

cycloalkyl, -(01-C3 a1kylene)-(C3-C cycloalkyl), 02-06 alkenyl, C2-CO alkynyl, C10 alkoxy, �(L)m-hallde, 
(L)CN, (L)OH, (L),NH2, (L)m’(CiC8 monoalkylamino) and �(L)m-(CrC6 dialkylamlno), provided 

that R2 and R are not both H or R2 and R3 may form a ring selected from C -C6 cycloalkyl, 04-C 

. 20 cycloalkenyl and 3-6 member heterocyclyl, the said ring is optionally further substituted by I to 2 groups 

selected from CI-Cs alkyl, C1-C3 perfluroalkyt, C1-03 alkoxy, cxc, �(CI -C3 aikylene)m-hallde, �(01-03 

aHcylene)-CN, �(CI03  alkytene)m-OH, �(C4 alkylene)m-NH2, �(Cl-Ca alkylene)r(C1-03 
monoalkylamiria) and -(C1-Ca aikyiene)m-(C2-Ca dialkylamino); 

R4 is selected from W,C(0)Rd, C(0)NRaRb, c(o)ORa, C(0)CH(Rt)Ra, C(0)NHCH(Ra)Rb, 

25 C(0)OCH(R)Rb, C(o)CH(R5CH(R)Rb, C(0)$Ra, -8(Q)R, S(0)NRaRb, S(0)ORa, S(0)2RD, - 

S(0)2NRaRb and �S(0)2OR, wherein R is H or C1-C3 alkyl; 

each R6 Is independently selected from R°, -(L),-halide, (L)mCN, (L),-C(0)RC, (L)m0(0)OW, - 
(L)mC(0)NRRd, -(L)C(0)SR°, (L)1ORc, (L)mOC(0)RG, (L)mOC(0)NRCR(, (L)’O-C(0)OR,-(L)nr 

NO2, (L)n1NRCR4, (L)rrN(RC(0)Rd, *(L)nrN(RC)C(0)ORd, (L)mNRS(0)Rd, (L)0rNRCS(0)ORd, (L),  

30 NRCS(0)2Rd, 3)nrNRCS(0)2ORd, (L)mSR, (L)m8(0)R°,  3)mS(0)OR°,  (L)mS(0)ZRC, (L)m$(0)20R’, 
(L),S(0)NRGRd, 3)mS(0)2NRCRd, (L)mOLNRCRd, (L)mOL"OR°  and (L)-NRcLORd; 

each R, Rb, R’ and Rd is independently selected from H, -(L)m-(Ci-05 perfluoroalkyl), C1-C12 alkyl, 

-(Cl-03 alkylene)m-(C3-C12 cycloalkyl), -(03-06 cycloalkytene)m-(CrCl2 alkenyl), -(L)m(C4C12 cycloakenyl), 

-(C3-05 oycloa)kylene)m-(C2-C12 alkynyl), (L)m(3-12 member heterocyclyl), (L)m(C3C112 aryl) and (L)m(5 

35 12 member heteroaryl), each Ra, Rb, Rc and Rd Is independently optionally further substituted by 1-6 R; 
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Ra and Rb, or R° and Rb, together with the atom to which they are attached, may optionally form a ring 

selected from 3-12 æiØmber heterocycly and 6-12 member heteroaryl, the said ring Is optionally further 

substituted by 1-6 Rb; 
each Rb Is Independently selected from oxo, -(C1-C3 aIkylene)-(C1-C6 perftuoalkyl), 01-0 akyI, 

5 C-06 alkenyl, CrC6 alkynyl, -(Ci-Os alkylene),-(Cs-Cy cycloalkyl), -(01-C alkylene)-(3.7 member 
heterocyclyl), -(C,-Cz alkylene)-(5-7 member heteroaryl),-(L)m-halido, (L)mCN, ..(L)m’Q(0)Rk, (L),r 

C(0)OR’, (L)rn0(0)NRbR1, (L)mORk, (L)mOC(0)R’, (L)mNO2, (L)m41R, (L)mN(Rk)C(0)R1, (L)rty 
OL.NRkl, (L)m$Rk, -(L).-S(0)Rb (L)m$(0)2R1R each Rb is independently optionally further 

substituted by 14 groups selected from C1-03 alkyl, betide and CI-C-3 perfiuroalkyl; 
10 each Rb and R1 is independently -H, -OH, Ci-Ca pertluoroalkyl, 01-C8 alkyl, CrCe alkenyl, CrC6 

alkynyl, -(01-05 alkyIene)r(C3-Co cycloalkyl) or -(C1-C3 alkylene)-(3 to 6 member heterocyclyl), Rb and R1 

may optionally form a ring selected from 3-7 member heterocycly and 5-7 member heteroaryl, the said 

ring Is optionally further substituted by 1 to 2 groups selected from Cj-C3 alkyl, Ca-C3 perfluoalkyl, C1-Ca 
alkoxy, oxo, -(C1-03 Slkylene)m-haflde, -(C,-C3 alkylene)m-CN, -(01-03 alkylene),,-OH,-(CI-C3 

S 
16 alkylene)m-NH2, -(C1-C3 alkylene)m-(C 1-05 monoalkylamino) and -(CI-C3 alkylene)m-(CrCe dislkylamlno); 

each 1. is independently a blvalent radical selected from -(C,-05 alkylene)-, -(CrC7 cyçloalkytene)-

-(01-C6 alkylene)-(C3-Cy cycloalkytene)- and -(Ca-(:i cycloallcylene)-(C1-06 alkylene)-; 

each m is Independently 0 or 1; and 

is 1, 2, or 3; 
20 or a pharmaceutically acceptable salt, solvate or hydrate thereof. 

2. The compound of claim 1, wherein n is 1. 

3. The compound of claim 2, wherein each R2 and R3 Is Independently selected from H, 

unsubstituted 01-C3 alkyl and unsubstituted Ca-05 cycloalkyl, or Rb and Rb form a ring selected from 

unsubstituted cyclopropyl, unsubstituted cyclobutyl and unsubstituted cyclopentyl. 

S 
26 4. The compound of claim 3, wherein Rb is unsubstituted methyl, and Rb Is unsubstituted methyl. 

6. The compound of any of claims Ito 4, wherein Vt4 is C(0)NHCH(R)Rb. 

6. The comound of any of claims Ito 4, wherein R4 is C(OOCH(Ra)Rb, 

7. The compound of any of claims Ito 4, wherein R4 is C(0)CH(Rt)CH(RRb, 

8. The compound of any of claims 5 to 7, wherein Ra is selected from -(C1-C3 alkylene)phenyI, -, 

30 (C1-C3 alkylene),,-(5-12 member heteroaryl), -(C1-C3 aikylene)m-(Ca-C12 cycloalkyl) and 

alkylene)-(3-I2 member heterocyclyl), and R Is optionally further substituted by 1-6 Rb; Rb IS selected 

from 01-05 alkyl substituted by -NR1Rb, and -(C1-C3 alkylene)m-(C4-0I2 heterocyclyl) optionally sqbstituted 

.by 1-6 W. 
9, The compound of claim 8, wherein Rb is a methyl group substituted by -NR1R1’. 

36 10. The compound of claim 8, wherein R is selected from phenyl, 6-12 member heteroatyl, 3-12 

member heterocyclyl and 3-12 member cycloalkyl, Ra Is optionally futher substituted by 1-6 Rb,: Rb Is a 

methyl group substituted by NRIRk. 

11. The compound of any of claims 1-4, wherein R4 is -C(0)NRW, wherein Rb is selected from H 

and C-C alkyl. 40 12. The compound of any of claims 1-4, wherein Vt4 Is-C(0)OW. 



WO 2006/072831 

-91-

PCTl1B2005/O0375 

13. The compound of any of claims 1-4, wherein R4 Is -C(0)CH(W)R, wherein Rt is selected from H 

and C1-C3 alkyl. 

14. The compound of any of claims 11 to 13, wherein Ru Is is selected from -(C?-C6 cycloalkylene)-

phenyt, -(C3-05 cycloalkylsne)-(5-12 member heteroaryl) and -(Ca-Cr, cycloalkylene)-(3-12 member 

5 heterocyclyl), Ru is optionally further substituted by 1-6 R1, 

15. The compound of claim 14, wherein Ru Is �(cyclopropylene)-phenyl, Ru is optionally further 

substituted by 1-8 Fe. 

16. The compound of claim 1, wherein n Is 1 R4 is .C(0)NReRb, and wherein Ru and gb form a ring 

seleced from 3-12 member heterocyclyl and 5-12 member heteroaryl, the said ring contains 1-3 

10 heteroatoms selected from N, 0 and S, and the said ring Is optionally further substituted by 1-6 R. 

17. The compound of claim 16, wherein the ring formed by Ru and Rb Is selected from piperidlnyl, 

..-.,-’. 

morphotinyl, piperazinyl, pyridinyt and , and the ring Is optionally futher substituted by 1-6 

Ri’. 

18. The compound of any of claims 1-17, wherein R1 is 5-12 member heteroaryl, R1 is optionally 

15 further substituted by 1-6 R5. 

19. The compound of claim 18, wherein R1 is selected from from: 

I I I I I 

Q <]) ]N <J(jN(JQ 

XY< Q<X
 )<X) OCJNCJN( 

cN
 

N N N N N-W?N 
HN’N�

N N "e’) N N and
 

20 N N ;and 

R1 is optionally further substituted as by 1-5 R5. 

20. The compound of claim 18 or 19, wherein each R5 is independently  

perfluoalkyl), Cs-Ca alkyl, C2-Cs alkenyl, C,�Ca alkynyl, -(C1-C3 alkylene)-(C3-C4 cycloalkyl), -(C1-C2 

alkylerie)m-(3-4 member heterocyclyl) optionally substituted by 1-2 C1-C alkyl, -(L1),-halide, (L)m’CN, - 

25 (Ll)1C(0)Rk, (Lt)m0(0)ORk, (L1)mC(0)NR’R, (L),C(0)SR, (Ll)m,ORk, (Ll)OG(0)Rk, "(L), 
OC(0)NRIRk, (L1)m’NO2, (L NRkRI, (Ll)mN(Rk)C(0)Ri (l)ç(Rk)C(Q)QRl,  (Lt)nrOL NRkR, - 

(L)mOLlQRk, (Ll)nrNRLLORk, (L)mSRk, (L)nrS(0)Rk, 4,l)mS(0)ORk, 4,t)mS(0)NRiRk, 31)m" 
S(0)21Rk, (L)mS(0)20Rk or (Ll)mS(0)2NRlRk, wherein each 0 and Rk is independently H, OH, Cr03 

RI 
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alkyl or Cj-C3 pertluoroalkyl, or R1 and Rk on the same nitrogen forms a 3-4 member ring selected from 

azirtdinyt and azetidinyl; L1 Is a blvalent radical selected from -(C1-C3 alkylene)-, -(C3-C4 cycloalkylene)-, - 

(3-4 member heterocyclylene)-, -(CI-C3 alkylene)-(C3-C4 cycloalkylene)-, -(C3-C4 cyc)oalkylene)-(C1-03 

alkylene)-, -(C1-C3 alkylene)-(3-4 member heterocyclylene)- and -(3-4 member heterocyclylene)-(C1-C3 

5 alkylene)-, 

21. The compound of claim 20, wherein each R5 is Independently halide or C1-05 alkyl. 

22, A compound of formula VI, 

R2 
R3 

� 

VI 

10 wherein: 

SB

 is a bond, .CHRt, �0- or �NH-, wherein Rt is H or C -C3 alkyl; 

R1 is selected from 

- I I I I 

<XJNJc O ]N <J( 

N rd <D) QX) N 0 
� 15CN HN’I 1-1 X 

- N ON 
N N - N "N N N N"N and ,and 

JR1
 is optionally further substituted by 1-5 R6; 

R2 is unsubstitued Ci-C3 alkyt, R3 is unsubstituted C1-C3 alkyl, or R2 and R3 form a ring selected 

from unsubstituted cyclopropyl and unsubstituted cyclobutyl; 

20 each R is Independently Rx; 

each Rx is independently (L1)m(Cj"C8 perfluo1lcyl), C1-08 alkyl, Cs-C6 alkenyl, CrCa alkyrtyl, - 

(C1-C3 alkylena)m-(Cs-C4 cycloa)kyl), -(G,-C3 alkylene)m-(3-4 member heterocyclyl) optionally substituted 

by 1-2 C1-05 alkyl, ’(L)m"haIide, ’(L)nrCN, _(Ll)mC(0)Rk, ’.(Ll)nrC(0)NRkR, 
’(L1)m 

C(0)80, ,,(Lt)nr0Rk, (L1)q0C(0)R, (L)ttrOC(0)NRiRk, (L1)m"NO2, (Ll)mNRkR, (L1)mN(R)C(0)0, - 

25 (Ll)nN(Rk)C(0)0RJ (Li)m Ll,,NRkRJ, (Ll)m,0Ll,,0Rk, (Ll)NLl.ORk, -(L1),,y-SR (L1)rir$(0)R * 

L)mS(0)0Rk, (Ll)m*8(0)NR1Rk, (Ll)çS(0)21Rk,  (Ll)m*S(0)2ORk or "(L1)m"S(Q)20R wherein each 0 
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and Rk is independently H, OH, Cr(: alkyl or CrCs perfluoroailcyl, or R1 and Rk on the same nitrogen 

forms a 3-4 member ring selected from aziridinyl and azetidinyl; L is a bivalent radical selected from -(Ci-

C3 alkylene)-, -(C3-C4 cycloalkylene)-, -(3-4 member heterocyclylene)-, -(C1-C3 alkylene)-(C3-C4 

cyctoalkylene)-, (C3-C4 cycloa(kylene)-(C1-03 alkylene)-, -(C,-C alkylene)-(3-4 member heterocyclylerie)-

and -(3-4 member haterocyc(yIefle)-(CI-C alkylene)-; 
Ru is selected from �(C3-C7 oycioalkylene)-pheflyl, -(Crc7 cycloalkylene)-(5-12 member 

heteroaryl), -(C-C7 cyoloalkyiene)-(3-12 member heterocyolyl) and -(C3-C7 cycloalkyene)-(Cs-C12 

cycloalkyl), R8 is optionally further substituted by 1-6 groups selected from oxo and Rx; and 

-

 

each mis independently 0 or 1; 

or a pharmaceutically acceptable salt, solvate or hydrate there of. 

23. The compound of claim 22, wherein B is �0-, R2 is unsubstituted methyl, and R3 is unsubstituted 

methyl. 
24. The compound of claim 22 or 23, wherein Rt is selected from 

I I 

<x XY 
N 

d.Z) 

JN
 HN1N 

, 

1 1cx 
and 

cXJN 
25. The compound of of claim 22 or 23, wherein R1 is seleced from 

I I 

I I I 

5t 
N, C J (N C) ’:Z? <\ CDC’, 

rN 
-Li 0&J 

N and N 

20 26. The compound of claim 22, wherein 8 is�NH-, R2 Is unsubstituted methyl, and R3 is unsubstituted 

methyl. 

27. The compound of claim 28, wherein R1 Is selected from 



W02006/072831 i 

94 - 

PCT11B20051003975 

I I I I 

JN 

<> 
CN): 

jN NjIJ 
Nq 

N 

and 

�(Xi� 
28. The compound of claim 26, wherein R1 is selected from 

OcN N 
) 

� 

N and 0 N 

29. The compound of any of claims 22 to 28, wherein R3 is selected from �cyclopropylene-phenyl, - 

cyclopropylene-(5-12 member heteroaryl) and �cyclopropylene-(3-12 member heterocyclyl), Ra Is 

optionally further substituted by 1-6 groups selected from oxo and Rx. 

10 30. The compound of claim 29, wherein W is selected from 

(jwtj(j 

/DN 

� 

and Vq , wherein the 

storeochemistry indicated herein represents that the two substituents of the cyclopropylene group are 

trans, R3 Is optionally further substituted by 1-6 groups selected from oxo and Rx. 

31. The compound of claim 30, wherein the stereochemistry indicated herein represents the absolute 

15 stereochemistry at the carbon centers of the cyclopropylene group. 
32. A compound of formula VII, 

VII 

wherein: 



WO 2006/072831 

-95-

B is a bond, CHRt -, �0- or �NH-, wherein R’ Is H or CO3 alkyl; 

PCT/1B2005/003975 

R is selected from 

I I I 

19 

N
 (] 

<]N 
( <ox’, 

c1C, < ?cjc, <J(N d 
lit 

ci 

. 
<N OCJ HN1 

NNk N’VN r’N 
L.JL) 

and N N , and 

R1 Is optionally further substituted by 1-5 R5; 

R2 is unsubstitued Cj-C3 alkyl, R3 is unsubstituted C1-C alkyl, or R2 and R3 form a ring selected 

from unsubstituted cyclopropyl and unsubstituted cyclobutyl; 

10 Ra Is selected from (L2)mPhCflYl, (L2)m(612 member heteroaryl), �(L2)m-(C3-C12  cycloalkyl), 

and �(L2)m-(3-12 member heterocyclyl), wherein 0 is a bivalent radical selected from �(C1 -C3 alkylene)-, - 

(C -C4 cycloalkylene)-, �(C1 -C3 alkylene)-(CrC4 cycloalkylene)-, -(Cr04 cycloalkyJene)-(CIC3 alkylene)-, 

-0-, �(C1 -C3 alkylene)-0- and -0--(C1-C3 alkylene)-, and RR Is optionally further substituted by 1-6 groups 
seleted from oxo and Rx; 

15 R  is -(01-C3 alkyIefle)-NRPR, wherein each RP and Rq Is independently H, 01-03 alkyl, or RP 

and Rq forms a 3-7 member heterocyclyl containing 1-2 heteroatoms selected from 0 and N, the said 3-7 

member heterocyclyl is optionally further substituted by 1-3 groups selected from halide and CI-C-3 alkyl; 
each R8 is independently Rx; 

each R* Is Independently (L1)m(CiCł  perfluoalkyl), 01-06 alkyl, 0346 alkeriyl, 03-C8 alkynyl, - 

20 (C1-C3 allcyIene)-(C3704 cycloalkyl), -(C’-Cs alkylene)m-(3-4 member heterocyclyl) optionally substituted 

by 1-2 01-03 alkyl, -(L1)m-hallde, (L1)mCN, (l)y.c(0)Rk, (Ll)nrC(0)ORk, (Ll)mC(0)NRKRJ, (L-

C(0)8R1, (L)mORk, <L)m0C(0)Rk, (L)nr0C(0)NR1R’, (L’)mNO2, .(Ll)mNRkRJ, (LI)m4%J(Rk)C(0)R, - 

(LI)mN(Rk)C(0)ORJ, (Ll)m0-LNRkRJ, (Ll)r1rOLI*ORk, 31)nrNRLLI.ORk, (L1)mSR (Ll)m.S(0)Rk, - 

(Ll)$(0)ORk, l)rn5(0)N1‘W, (Ll)S(0)2Rk, (Ll)mS(0)0Rk or (L1)m$(0)2NRIRh, wherein each R1 

25 and R" is Independently H, OH, C1-C3 alkyl or 0-C3 perfluoroalkyl, or R1 and R on the same nitrogen 

forms a 3-4 member ring selected from aziridinyl and azetldlnyl; L’ is a bivalent radical selected from -(Cl-
03 alkylene)-, -(03-04 cycloalkylene)-, -(3-4 member heterocyclylene)-, -(Ci-03 alkylene)-(C3-C4 

cycloalkylene)-, -(03-04 cycloalkylene)-(C1-C3 alkylene)-, -(Cl-CS alkylene)-(3-4 member heterocyclylene)-

and -(3-4 member heterocyclylene)-(C1-C3 alkylene)-; and 

30 each m is independently 0 or 1; 

1o3 
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or a pharmaceutically acceptable salt, solvate or hydrate thereof. 

33. The compoQhd of claim 32, wherein 9, R, Rb and the carbon that connects them form a S chiral 

center at the carbon. 

34. The compound of claim 33, wherein the compound is no less than 90% enantlomerloally pure 

6 regarding the S chiral center. 

35. The compound of any of claims 32-34, wherein S Is �0-, R2 is unsubstituted methyl, and R3 is 

unsubstituted methyl. 

36. The compound of claim 35, wherein R1 is selected from 
I I 1 

$ I I I 

� XicX)tXcQSJ()
 
 N 

°’ZXY  
I I I 

1jNN 

HN’5 
CN NN cCN ç(N (X 

N N and N N 

37. The compound of claim 35, wherein R1 Is selected from 

N 
N )N 

I I 

N and 

38. The compound of any of claims 32-34, wherein B Is �NH- Ra is unsubstituted methyl, and Fe is 

15 unsubstituted methyl. 

39. The compound of claim 38, wherein R is selected from 
I I I I 

I 1 I I I 

<X), X) <XO N 
’<SX) N’J1j QE 

1 I $ I I 
I I I I 

1 I 

jN 

NN* N(’N O(J NN H1 JN 
N cç  and N N 

$ I 1 1 

40. The compound claim 38, wherein R1 Is seleced from 
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OX> a N CNQ 0, 
,OfN  %-U \0.-LJ N and N 

41. The compound of any of claims 32-40, wherein R  is selected from -CH2-N(CH3)CH3, - 

CH2NHCH, -Cl-12NH2 and pyroilyl. 
42. The compound of any of claims 3241, wherein R is selected from phenyl, 5-12 member 
heteroaryl, 3-12 member heterocyclyl and 3-12 member cycloalkyl, W is optionally futher substituted by 1-
8 groups selected from oxo and RX. 

43. A pharmaceutical composition comprising a compound of any one of claims 142. 

44. A pharmaceutical composition comprising a compound of any one of claims 1-42 and a 
pharmaceutically acceptable carrier. 

45. A method of treating a mammalian disease condition mediated by protein kinase activity, 

comprising administering to a mammal a therapeutically acceptable amount of a compound, salt, hydrate 

or solvate of any of claims 142. 

48. The method of claim 45, wherein the mammalian disease condition Is tumor growth or abnormal 
cell proliferation. 

47. A method of modulating the activity of a protein kinase, comprising contacting the protein kinase 

with an effective amount of a compound, or pharmaceutically acceptable salt, solvate of any of claims of 

1-42. 

48. The method of claim 47, wherein the protein kinase is a PAM protein Wass, 
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PIRROLOPIRAZOLES, POTENTES INHIBIDORES DE CINASA 

Esta solicitud reivindica el beneficlo de las solicitudes de patentes 

provisionales do Estados Unidos n° 60/642.900 presentada el 10 de enero de 

5 2005, y _______ presentada el  de noviembre de 2005, cuyas 

descripciones so incorporan en el presente documento mediante referenda en 

su totalidad. 

,Campo de la invenciOn 

La presente invenciOn se refiere en general a nuevos compuestos y 

10 procedimientos quimicos. Ws en particular, la invençiOn proporciona nuevos 

compuestos de amino-pirrolopirazol y sus anÆlogos, que tienen actividad de 

proteina cinasa, y a procedimientos para sintetizar y usar dichos compuestos. 

Antecedentes 

Las proteinas cinasas son una familia de enzimas que catalizan la 

15 fosforilaciOn do los grupos hidroxilo de restos tirosina, serina o treonina 

especificos en las proteinas. TIpicamerde, dicha fosforilaciOn puede cambiar 

espectacularmente la funciôn de la  proteina, y por Ia tanto las proteinas cinasas 

pueden ser fundamentales en la regulaciÆn do una amptia variedad de 

procesos celulares, incluidos el metabolismo, prolfferaciôn celular, 

20 diferenciación celular y supervivencia celular. Los mecanismos de estos 

procesos celulares proporcionan una base para dirigir proteinas cinasas para 

tratar estados patolOgicos quo resultan o que impilcan un trastorno do estos 

procesos celulares. Los ejemplos de dichas enfermedades incluyen, pero no se 

limitan a cancer y diabetes. 

25 Las proteinas cinasas se pueden dividir en dos tipos, las proteinas 



2 

tirosina cinasas (PTK) y (as serina-treonina cinasas (STK). Tantó  las PTK como 

(as STK pueden ser proteinas cinasas receptoras a protomnas cinasas no 

receptoras. PAK es una familia de STK no receptoras. La farnilia do proteina 

cinasa activada por p21 (PAK) de (as serina/treonina prot&nas cinasas tienen 

5 funciones importantes en (a organizaciOn del citoesqueleto y en la 

monogenesis celular (Daniels y col., Trends Biochem. Sc!. 24: 350-355 (1999); 

Sells y col., Trends cell. Biol. 7: 162-167 (1997)), Las proteinas PAK so 

identificaron inicialmente par su lnteracciOn con (as GTPasas pqueæas activas, 

Cdc42 y Rac, y su homologla con (a cinasa do levadura Ste20 (Manser y col, 

10 Nature 367: 40-46 (1994)). AdemÆs do median la regulación del citoesqueleto 

de actina y (a adhesiOn celular por Cdc42 y Rac (Daniels y col., Trends 

Biochem. Sc!. 24: 350-355 (1999)), so determinO quo algunas proteinas PAK 

protegen. a (as cØlulas do La apoptosis (Gnesutta y col., J. IoI. Chem. 276: 

14414-14419 (2001); Rudely cal., Science :276: 1571-1574 (197); Schurmanni 

15 y cot., Mo!. Cell. BioL 20: 453-461 (2000)); modulan las rutas do la protelna 

cinasa activada par mitOgeno (MAP) (Bagrodia y col, J. iaL Chem. 270: 

27995-27998 (1995); Brown y col., ,Cuff. B!o!. 6: 598-605 (196); Chaudhary y 

10 col., Curr. Biol. 10: 551-554 (2000); Frost y col., EMBO J 16: 6426-6438 

(1997); King y cot., Nature 396: 180-183 (1998); Sun y col., Curr. Biol. 10: 281-

20 284 (2000)); median la seæaflzaciOn por el receptor do antigeno de cØlulas I 

(TCR)(Yablonski y cot., EMBO J. 17: 5647-5657 (1998)); y rŁspanderi at daæo 

del:ADN (Roig y cot., J. Bid. chem. 274: 31119-31122(1999)). A travØs de 

estas funciones diversas, (as proteinas PAK regulan la prolifeiaciOn y migraciOn 

celular. 

25 Las secuencias de Æcido nucleico y aminoÆcidos do PAK4 do longitud 
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completa se describen en la patente de EE.UU. no 6013.500 y se han 

depositado en GenBank con los nmeros de registro AF005046 (ARNm) y 

AAD0I2I0 (aminoÆcidos). So describe quo la modulación do la actividad do la 

PAM humana da como resultado alteraciones do los procesos celulares quo 

5 afectan al crecimiento y adhesion celular. Par ejemplo, la sobreexpresiOn de 

PAM en fibroblastos conduce a cambios morfologicos que son caracterIsticos 

do la transformación oncogOnica por inducciOn del crecimiento independiente 

de anclaje e inhibiciOn de la apoptosis (Gnesutta y col., J. Biol. Chem. 

276:14414-14419 (2001); Qu ycoL, Mo!. Cell. Biol. 21: 3523-2533 (2001)). 

10 La PAK4 es un objetivo atractivo para desarrollar agentes terapØuticos 

eficaces para usar en procedimientos y trastornos que implican alteraciones del 

citoesqueleto, tales como, por ejemplo, el cancer. 

Para otras referencias de antecedentes vØase la publicaciOn de solicitud 

de patente de EE.UU. n° 2003/0171357y publicaciOn PCT W002/12242. 

15 Resu men 

En una realización, la  invenciOn proporciona un compuesto do formula i, 

20 

en la que: 

so elige de-S(0)RI, S(0)2Ra, alquilo C1-C12, aiquilo C1-C12 sustituido 

con I a 6 R5, cictoa{quilo C3-C12, cicloalquilo C3-C12 sustituido con I a 6 R5, 
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aiquenhlo C2-C12, aiquenilo C2-C12 sustituido con I a 6 R5, cicloalquenhlo C4-C12, 

cicloalquenhlo C4-C12 sustituido con I a 6 R5, atquinilo C2-C12, aiquinilo C2-C12 

sustituido con I a 6 R5, heterociclilo de 3-12 miembros, heterociclilo de 3-12 

miembros sustituido con I a 6 R5, araiquilo C1 -C6, araiquilo C1-C6 sustituido con 

5 1 a 6 R5, heteroaraiquflo C1 -C6, heteroaraiquilo C1-C6 sustituido con I a 6 R5, 

arilo C6-C10, arilo C6-C10 sustituido con I a 6 R5, heteroarilo de 5-12 miembros y 

heteroarilo de 5-12 miembros sustituido con I a 6 R5, en los que cualesquiera 

dos R5 adyacentes junto con los Ætomos a los que estÆn unidos pueden formar 

un anillo condensado de 4-7 miembros, y dicho anillo condensado estÆ ademÆs 

10 opcionalmente sustituido con 1-3 R; 

R2 y R3 se elige cada irno independientemente de -H, perfluoroalquilo 

Cl-C6. aiquilo C1 -C6, cicloalquilo C3-C6, -(aiquilen C1-C3)-(cicloalquilo C3-05), 

aiquenhlo C2-06, aiquinhlo C2-C6, alcoxi C1-C6, -(L)m-haluro, -(L)mCN, (L)mOH, 

(L)mNH2, (L)m(monoalquilamino C1-C6) y -(L)m-(dialquhlamhno C2-C8), con la 

15 condición de que R2 y R3 no sean ambos H; o R2 y R3 pueden formar un anillo 

seleccionado de cichoalquilo C3-C6, cicloalquenilo C4-C6 y heterociclilo de 3-6 

miembros, y dicho anillo estÆ ademÆs opcionalmente sustituido con I a 2 

grupos seleccionados de a!quilo C1-C3, perfluoroalqui(o C1 -C3, alcoxi C1-C3, 

oxo, -(aiquilen Cl-C3)m-haluro, -(aiquilen Cl-C3)m-CN, -(aiquilen CiC3)m0 I-I, 

20 -(alquilen Cl-C3)m-NH2, -(aiquilen C1-C3):(monoalqullamino Cl-Ce) y -( aiquilen 

C1-C3)m-(dialquilamino C2-C6); 

se selecciona de R8,-C(0)R, C(0)NRaRb,-C(0)OR, 

C(0)CH(Rl)Ra, C(0)NHCH(Ra)Rb, C(0)OCH(Ra)Rb, C(0)CH(Rt)CH(Ra)Rb, 

C(0)SRa, ...5(0)Ra S(0)NRaRb, S(0)ORa, S(0)2Ra, S(0)2NRaR b ,, 

25 S(0)20Ra, en los que Rt es H o aiquilo C1-C3; 
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cada R5 se selecciona independientemente de Rc, -(L),,,-haluro, -(L)m-

CN, (L)mC(0)R°,  (L)mC(0)OR°,  (L)mC(0)NRCRd, (L)mC(0)SRC, (L)mORC, 

(L)mOC(0)RC, (L)mOC(0)NRCRd,-(L)m-0-C(0)OR’, (L)mNO2, (L)mNRRd, 

(L)mN(RC)C(0)Rd, (L)mN(RC)C(0)ORd, (L)mNRCS(0)Rd, (L)mN RCS(0)OR 

5 (L)mNRCS(0)2Ri, (L)mNRCS(0)20Rd, (L)mSRC, (L)mS(0)RC, (L)mS(0)ORC, 

(L)mS(0)2RC, (L)mS(0)20RC, (L)mS(0)N RCRd, (L)mS(0)2N RCRd,(L)mOL 

N RORd, (L)mOLO Rc y (L)mN RLORd; 

cada Ra, R", Rc y Rd se selecciona independientemente de H, (L)m 

(perfluoroalquilo C1 -Cs), alquilo C1-C12, -( aiquilen Cl-C3)m-(cicloalquilo C3-C12), 

10 -(cicloalquilen C3-05)m-(alquenhlo C2-C12), -(L)m-(cicloaquenhlo C4-C12), 

-(cicloalquHen C3-05)m-(alquinhlo C2-C12), -(L)m-(heterociclilo de 3-12 miembros), 

(L)m(arilo C6C10) y (L)m(heteroarilo de 5-12 miembros), cada Ra, R", Rc y Rd 

estÆ ademÆs independiente y opcionalmente sustituido con 1-6 R; R y Rb, o Rc 

y Rd, junto con el Ætomo al que estÆn unidos, pueden formar opcionalmente un 

15 anillo seleccionado de heterociclilo de 3-12 miembros y heteroarilo de 5-12 

miembros, y dicho anillo estª ademØs opcionalmente sustituido con 1-6 R"; 

cada R se selecciona independientemente de oxo, -(aiquilen C1-C3)m-

(perfluoroalquilo C1-C6), aiquilo C1 -C12, aiquenhlo C2-C6, aiquinhlo C2-C6, 

-(aiquilen Cl-C3)m-(cicloalquilo C3-C7), -(alquilen C1C3)m’(heterociclilo de 3-7 

- 20 miembros), -(aiquilen Cl-C3)m-(heteroarilo de 5-7 miembros), -(L)m-haluro, (L)m 

CN, (L)mC(0)Rk, (L)mC(0)ORk, (L)mC(0)NRkRJ, (L)rnORk, (L)mOC(0)Rk, 

(L)mNO2, (L)mNRkRJ, (L)mN(Rk)C(0)RJ , (L)mOLNRkR1, *(L)mSRk,(L)m 

S(0)Rk, (L)mS(0)2RJRk, cada R1 estÆ ademÆs independiente y opcionalmente 

sustituido con 1-3 grupos seleccionados de aiquilo C1-C3, haluro y 

25 perfluoroalquilo C1-C3; 
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cada Rk y Ri Os independientemente -H, -OH, pertluordalquilo C1-C3, 

aiquilo C1 -C6, alquenilo C2-C& aiquinilo C3-C6, -(aiqullen CI-Ca)m-(cicloalquilo 

C3-C8) o -(alquilen CiCa)m(heterOciclilo do 3 a 6 miembros), Rk y R pueden 

formar opcionalmente un aniHo seleccionado do heterociclilo do -7 miembros y 

5 heteroarilo de 5-7 miembros, dicho anilto estÆ ademÆs opcionalmŁnte sustituido 

con I a 2 grupos seloccionados do aiquilo C1-C3, perfluroalquil C1 -C3, alcoxi 

C1 -C3, oxo, -(aiquilen CI-Ca)m-haluro, -(alquflen C1C3)mCN, -(alcuilen CiC3)m’ 

. OH, -(aLquilen Cl-C3)m-NH2, -(aiquilen CiCa)m(monoalquHariino C1-C6) y 

-(aiquflen CI-Ca)-(diaJquilamino C2-C8); 

10 cada L es independientemente un radical divalente seleccionado do 

-(aiquileno C1-C6)-, -(cicloalquilano C3-C7)-, -(aiquilen C1-C8)-(ci6loalquileno C3-

C7)’  y. -(cicloalquiten C3-C7)-(alquileno C1 -C6)-; 

cada m es independientemente 0 O 1; y 

nesl,2ô3; 

15 o una sat, solvato o hidrato del mismo farmaceuticamente aceptble. 

En un aspecto particular de la realizaciôn, y combinado con cualquier 

otro aspecto particular quo no sea incoherente, n es 1. MÆs çarticularmente, 

cada R2 y R3 se selecciona independientemente do H, aiquflo C1-C3 no 

sustituido y cicloalquilo C3-05 no sustituido, o R2 �y R3 fthman un anillo 

20 seleccionado do ciclopropilo no sustituido, ciclobutflo no sustituido y ciclopentilo 

no sustituido. Incluso mâs particularmente, R2 es metilo no ustituido, R es 

metilo no sustituido. 

En otro aspecto particular de la realizaciôn, y combinado con cuatquier 

otro aspecto particular quo no sea incoherente, R4 so selecciona do 

25 C(0)NHCH(Ra)Rb, 
S C(0)OCH(Ra)Rb .y C(0)CH(Rt)CH(Ra)Rb, Ms 



7 

particularmente, Ra se selecciona de -(aiquilen C1-C3)m4OflllO, -(aiquilen C1-

C3)rn(heteroarilo do 5-12 miembros), -(aiquilen CiC3)rn(ciCl0akuilo C3-C12) y 

-(aiquilen Cl-C3)m-(heterociclilo do 3-12 miembros), y Ra !estÆ ademÆs 

opcionalmente sustituido con 1-6 R; Rb so selecciona do aiquilo C1-C6 

5 sustituido con NRiRk, y -(aiquilen Cl-(hOtOrocicliIo C3-C12) ’opcionalmente 

sustituido con 1-6 R. Incluso mÆs en particular, Rb es un grupo fl:etilo sustituido 

con NRiRk. Todavia incluso mÆs en particular, Ra so selecciona do fenilo, 

heteroarilo de 5-12 miembros, heterociclilo de 3-12 miembros y cicloaquilo de 

3-12 miembros, R6 estÆ ademÆs opcionalmente sustituido con 1-6 R, y Rb es 

10 un grupo metilo sustituido con NRJRk. 

S 
 

En otro aspecto particular do la realizaciOn, y combinaco con cualquier 

otro aspecto particular que no sea incoherente, R4 so selecciona de 

C(0)NR8Rb, ..C(o)oRa y c(o)CH(Rt)Ra, en los quo Rb se selecciona do H y 

aiquilo C1-C3, y Rt so selecciona de H y aiquilo C1-C3. Ws en  particular, R so 

15 selecciona do -(cicloalquilen C3-05)-fenilo, -(cicicaiquilen C3-05)-(heteroarilo do 

5-12 miembros) y -(cicloalqullen C3-05)-(heterociclilo do 3-12 miembros), y Ra 

estÆ .adernÆs opcionalmente sustituido con 1-6 R. Incluso mÆs en particular, R 

es -(ciclopropilen)-fenilo, y R esth ademÆs opcionalmente sustituido con 1-6 R. 

En otro aspecto particular de la realizaciôn, y combinado con cualquier 

j20 otro aspecto particular que no sea incoherento, n es I, R4 es C(0)NR8Rb, y en 

el quo R41 y Rb forman un anillo seleccionado do heterociclilo do 3-12 miembros 

y heteroarilo do 5-12 miembros, y dicho anillo contiene 1-3 heteroÆtomos 

seleccionados do N, 0  5, y dicho anillo estÆ ademÆs opcionalmente sustituido 

con 1-6 R. MÆs en particular, el anillo formado por Ra y RO, so selecciona do 



41! 

C 

J 

[j 

piperidinilo, morfolinhlo, piperazinilo, piridinilo y 

ademÆs opcionalmente sustituido con 1-6 W. 

LNi 
y el anillo estÆ 

En otro aspecto particular de Ia realización, y combinado con cualquier 

otro aspecto particular que no sea incoherente, R1 es heteroarilo de 5-12 

5 miembros, y R1 estª ademÆs opcionalmente sustituido con 1-6 R5. Mâs en 

particular, R1 se selecciona de: 

I I I I I 

N N 

""?N ?,:r-’-N  <NjeN <zN 0x<N
 N H N N 0 N 

 "N
 

I I I I I I 
I I $ I I 

OX> 
<Jt <X NX) ’N N’N Li uLN 

I I 

NN N N NN 

N, 
HN1N 

I I I 

NON 1NCfN 

y R1 estÆ ademÆs opolonalmente sustituido con 1-5 R5. Incluso mÆs en 

particular, cada R5 es independientemente -(L)-(perfluoroaIquilo C1-C6), 

10 alquilo 0,-C6, aiquenilo C2-C6, alquinilo C2-C6, -(aiquilen Cl-C3)m-(cicloalquilo 

C3-C4), -(aiquilen Cl-Ca)m-(heterociclilo de 3-4 miembros) opcionalmente 

sustituido con 1-2 alquilos CI-C3, -(L1)mhaIuro, (L1)m-CN, (L)mC(0)Rk, (L1)m 

C(0)OR’, -(L1 )mC(0)NR’R, (L1 )mC(0)SR1, -(L’ )m-OR’, -(L1 )mOC(0)R", (L1 )m-

OC(0)NRJRk, (L1 )mNO2, -(L1 )mNR"R, -(L1 )mN(R")C(0)R, (L1 )m 

15 N(R’<)C(0)OR’, (Ll)mOLNRkR, (Ll)mOLORk, (Ll)mNRLLORk, (L1)m 
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SR’, (Ll)mS(0)Rk, -(L’ )m-S(0)OR’, (L1 )mS(0)NRJRk, -(L’ )M-S(0)2R’, (L1 )m 

S(0)2ORk 0 (Ll)mS(0)2NRJRk, en los que cada R y R< es independientemente 

H, OH, aiqullo C1-C3 o perfluoroalquito CI-C3, o R’ y R  en el mismo nitrógeno 

forman un anilJo do 3-4 miembros seleccionado de aziridinilo y azetidinilo; L1 es 

un radical divalente seleccionado de -(aiquileno Cl-C3)-, -(cicloalquileno C3-C4)-

-(heterocictileno de 3-4 miembros)-, -(aiquHen C1-C3)-(cicloalquileno C3-C4)-, 

-(cicloalquilen C3-C4)-(alquiteno C1 -C3)-, -(aiquilen C1-C3)-(heterociclileno de 3-4 

miembros)- y -(heterocicliten do 3-4 miembros)-(alquileno C1-C3)-. Incluso 

todavia rnÆs en particular, cada R5 es independientemente haluro o aiquilo C1 -

C3 

En otra realizaciOn, las presentes enseæanzas proporcionan un 

compuesto de formula I, 

en la que: 

R1 se elige de-S(0)R, S(0)2Ra, alquHo C1 -C.12, aiquifo C1-C12 sustituido 

con at menos un R1, cicloalquilo C3-C12, cicloalquilo C3-C12 sustituido con al 

menos un R, aiquenilo C2-C12, alquenilo C2-C12 sustituido con at menos un R1, 

aiquinilo C2-C12, aiquinilo C2-C12 sustituido con at menos un R1, heterociclo de 

3-10 miembros, heterociclo de 3-10 miembros sustituido con at menos un R, 

aralquilo C1 -C6, araiquilo C1-C6 sustituido con at menos un R, heteroaraiquilo 
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C1 -C6, heteroaraiqullo Cl-C6 sustituido con al menos un R, arilo C6-C10, arilo 

C6-C10 sustituido con at menos un R5, heteroarilo de 5-10 miembros y 

heteroarilo de 5-10 miembros sustituido con at menos un R5, on los que 

cualesquiera dos R adyacentes junto con los Ætomos a los que estân unidos 

5 pueden formar un anitlo condensado de 4-7 miembros; 

R2 y R3 se elige cada uno independientemente do -H, haluro, -CN, -OH, 

-NO2, -NH2, perfluoroalquHo Cl-C3, alcoxi C1-C3, alcoxiatquito C1-C, C1 -C6 

alifÆtico no sustituido, aiquilamina C1 -C6, alquilo C1 -C12, alquilo C1-C12 sustituido 

con 1 O 2 grupos seleccionados de -OH, -NH2 y -CN, cicloalquilo C3-C12, 

S 
10 cicloalquilo C3-C12 sustituido con 1 O 2 grupos seleccionados de -OH, -NH2 y 

-CN, alquenilo C27C12, alquenilo C2-C12 sustituido con I O 2 grupos 

seleccionados do -OH, -NH2 y -CN, aiquinhlo C2-C12, y aiquinhlo C2-C12 

sustituido con 16 2 grupos seleccionados de -OH, -NH2 y -CN; 

R4 se setecciona de R, -C(0)R’, C(0)NHRa, C(0)NRaRb, C(0)SRa, 

15 s(0)Ra s(0)2Ra; 

R5 so selecciona do Rc, -OH, haluro, -CN, C(0)Rc, -C(0)0R6, 

C(0)NHRc, C(0)NRcR, ORc, OC(0)Rc, -NO2, NHRc, NRcRd, N(Rc)C(0)Rd, 

NHC(0)Rc,-SRO,-S(0)R’ y -S(0)2R 

Ra, Rb, RC y Rd so setecciona cada uno independientemente de alquilo 

20 C1 -C12, alquilo C1 -C12 sustituido con at menos un R, cicloalquilo C3-C12, 

cicloalquilo C3-C12 sustituido con at menos un R1, alquenilo C2-C12, alquenilo 02-

C12 sustituido con at menos un R, aiquinilo C2-C12, aiquinhlo C2-C12 sustituido 

con at menos un R, heterociclo de 3-10 miembros, heterociclo do 3-10 

miembros sustituido con at menos un R, arilo C6-C10, arilo C6-C10 sustituido con 

25 at menos un R", heteroarilo do 5-10 miembros, heteroarilo de 5-10 miembros 



susttuido con at menos un R1, araiquilo C1 -C6, araiquilo CI-C6 sustituido con at 

menos un R, heteroaraiquilo C1 -C6, heteroaraiquito C1 -C6 sustituido con at 

menos un R, y perfluoroalquilo C1 -C6; o R y Rb, junto con el Ætomo at que 

estÆn unidos, forman un anilto de 3 a 8 miembros; o RC y Rd, junto con el Ætomo 

5 at que estÆn unidos, forman un aniDo de 3 a’8 miembros; 

cada R, que pueden ser iguales o diferentes, se selecciona de haluro, 

-OH, -CN,-C(0)R’,-C(0)OR’, C(0)NRkRi, oxo, -OR’, -OC(0)R’, -NO2, -NR’Rj, 

N(Rk)C(0)RJ,-SR’,-S(0)R’, S(0)2Rk, atquilo C1 -C12, atquilo C1 -C12 sustituido 

con at menos un R", cicloalquilo C3-C12, cicloatquito C3-C12 sustituido con at 

10 menos un Rm, alquenhlo C2-C12, aiquenilo C2-C12 sustituido con at menos un R", 

atquinilo C2-C12, aiquinito C2-C12 sustituido con at menos un R, heterocicto de 

3-10 miembros, heterociclo de 3-10 miembros sustituido con I a 4 R, arilo C6-

C10, arito C6-C10 sustituido con I a 4 R, heteroarilo de 5-10 miembros, 

heteroarilo de 5-10 miembros sustituido con I a 4 Rm, aratquito C1-C3, aralquilo 

15 C1-C3 sustituido con I a 4 Rm, heteroaratquilo C1 -C3, heteroaraiquito C1-C3 

sustituido con I a 4 Rm, y perfluoroalquito C1-C6; 

� Rk.y R’ se selecciona cada uno independientemente de -H, -OH, C1-C6 

alifÆtico, y perfluoroalquilo C1-C3; y 

Rm so selecciona do haluro, -OH, -CN,-C(0)R’,-C(0)OR’, CONRkR1, 

20 oxo,-OR’ OC(0)Rk, -NO2, NRkRj, N(Rk)C(0)Rk, -SR k, S(0)Rk, S(0)2Rk , 

perfluoroaiquilo C1-C3; 

n es 1, 26 3; 

o una sat, solvato o hidrato del mismo farmacØuticamente aceptable. 

En un aspecto particular de esta reatizaciôn, n es 1. 

25 En otra reatización,  la presente invenciOn proporciona un compuesto de 
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fOrmula U, 

en la que: 

R2 y R3 se selecciona cada uno independientemente -H, haiuro, -CN, 

-OH, -NO2, -NH2, perfluoroalqullo C1-C3, alcoxi C1 -C3, alcoxialquilo C1-C6, 

alifÆtico C1-C6 no sustituido, aiquilamina C1-C6, aiquilo C1 -C12, aiquilo C1-C12 

sustituido con I O 2 grupos seleccionados do -OH, -NH2 y -CN, cicloalquilo C3-

C2, cicloalquilo C3-C12 sustituido con I 0 2 grupos seleccionados de -OH, -NH2 

y -CN, aiquenilo C2-C12, aiquenilo C2-C12 sustituido con I ô 2 grupos 

seleccionados de -OH, -NH2 y -CN, aiquinilo C2-C12 y aiquinilo C2-C12 sustituido 

con 16 2 grupos seleccionados de -OH, -NH2 y -CN; 

El anillo A so selecciona do arilo C6-C10, arilo C6-C10 sustituido con al 

menos un R5, heteroarilo de 5-10 miembros y heteroarilo de 5-10 miembros 

sustituido con al menos un R5, en el quo cualesquiera dos R5 adyacentes junta 

con los Ætomos a los que estân unidos pueden formar un anillo condensado de 

4-7 miembros; 

R5 se selecciona de Rc, -OH, haluro, -CN, C(0)Rc, C(0)ORc, 

-C(0)NHR, C(0)NRcRl, ORc, -OC(0)R-, -NO2, NHRc, NRRd, N(Re)C(0)Rd, 

NHC(0)Rc, SR’, S(0)Rc y S(0)2R°;  
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Ra, Rc y Rd se selecciona cada uno independientemente do a)quilo C1-

C12, aiqullo C.1-C12 sustituido con at menos un R, cicloalquilo C3-C2, 

cicloalquilo C3-C12 sustituido con at menos un R, aiquenilo C2-C12, a)quenhlo C2-

C.12 sustituido con at menos un R, aiquinito C2-C.12, alquinito C2-C12 sustituido 

5 con at menos un R, heterociclo do 3-10 miembros, heterociclo do 3-10 

miembros sustituido con at menos un Ri’, arito C6-C10, arilo C6-C-0 sustituido con 

at menos un R1, heteroarilo do 5-10 miembros, heteroarilo do 5-10 miembros 

sustituido con at menos un R, araiquito C1-C6, aratquilo C1-C6 sustituido con at 

menos un R, heteroaratquilo C1 -C6, heteroaraiqullo C1-C6 sustituido con a) 

10 menos un R’ y perfluoroatquito C1 -C6; o Rc y Rd, junto con el Ætomo at quo estÆn 

unidos, forman un anillo de 3 a 8 miembros; 

cada R, que pueden ser iguales o diferentes, so selecciona do haturo, 

-OH, -CN, -C(0)R’,-C(0)OR’, -C(0)NR’<R, oxo, -OR k’ -OC(0)R’, -NO2, NRkR1, 

N(Rk)C(0)RJ, -SR’, S(0)Rk, S(0)2Rk, aiquilo C1-C12, aiquflo C1-C12 sustituido 

15 con at menos un R, cicloalquilo C3-C12, cicloalquilo C3-C12 sustituido con at 

menos un R, aiquenhlo C2-C12, atquenilo C2-C12 sustituido con at menos un 

aiquinhto C2-C12, aiquinilo C2-C12 sustituido con at menos un R, heterociclo do 

3-10 miembros, heterociclo do 3-10 miembros sustituido con I a 4 R, arito C6-

C10, ante C5-C10 sustituido con I a 4 R, heteroanilo de 5-10 miembros, 

20 heteroarilb do 5-10 miembros sustituido con 1 a 4 Rm, araiquilo C1 -C3, araiquilo 

C1-C3 sustituido con 1 a 4 R, hoteroaraiquilo C1-C3, heteroaraiquilo C1-C3 

sustituido con 1 a 4 Rm y perfluoroalquilo C1 -C6; 

R  y Ri se selecciona cada uno independientemente do -H, -OH, C1-C6 

alifÆtico y perfluoroatquilo C1-C3; y 

25 Rm se selecciona do haluro, -OH, -CN,-C(0)R’,-C(0)OR’, CONRkRj, 
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oxo, -oF, OC(0)Rk, -NO2, NRkR1, N(Rk)C(0)Rk,-SR’, S(0)Rk, -S(0)2R’< 

perlluoroalquilo C1-C3; 

o una sat, solvato o hidrato del mismo farmacØuticamente aceptable. 

En otra realización,  la presente invenciOn proporciona un compuesto de 

5 formula III, 

en la quo: 

R2 y R3 so selecciona cada uno independientemente de -H, haluro, -CN, 

-OH, -NO2, -NH2, perlluoroalquilo C1-C3, alcoxi C1-C3, alcoxialquilo C1 -C6, 

10 allfâtico C1-C6 no sustituido, aiquilamina C1-C6, alquilo C1 -C12, aiquilo C1-C12 

sustituido con I O 2 grupos seleccionados do -OH, -NH2 y -CN, cicloalquilo C3-

C12, cicloalquilo C3-C12 sustituido con I O 2 grupos seleccionados de -OH, -NH2 

y -CN, aiquenilo C2-C12, aiquenilo C2-C12 sustituido con I 0 2 grupos 

seleccionados de -OH, -NH2 y -CN, aiquinilo C2-C12 y aiquinilo C2-C12 sustituido 

15 con 16 2 grupos seleccionados de -OH, -NH2 y -CN. 

El.. anillo A se selecciona do arilo C6-C10, arilo C6-C10 sustituido con al 

menos un R5, heteroaribo do 5-10 miembros, y heteroarito de 5-10 miembros 

sustituido con al menos un R5, en el que cuabesquiera dos R5 adyacentes junto 

con los Ætomos a los quo estÆn unidos pueden formar un anillo condensado do 

20 4-7 miembros; 



S 

15 

R5 Se selecciona de R°, -OH, haturo, -CN, 

-C(0)NHR°, C(O.)NRRd, ORc, ’-OC(0)R°  -NO2, -NHR°, 

NHC(0)Rc, .SRC S(0)Rc y ’8(0)2R°;  

R, RC y Rd se selecciona cada üno independienter 

5 C12, aiquilo C1-C12sustituido con at menos un R, cicioatqull 

C3-02 sustituido con at menos un t, aiquenhto C2-C 

sustituido con at menos un R, aiquinilo C2-C12 afquinio C2-

menos On  R1, heterociclo de 3-10 miembros, heterociclo 

sustituido COfl at menos un R, arito C8-010, arilo C6-C sus 

10 un R, heteroarilo do 5-10 miembros, heteroanlo do 5-10 

con at menos un R, aratquilo C1-C6, araiquito C1-C6 sustitu 

15 

Rc, C(0)ORc, 

_N(R)C(0)Rd, 

do atquilo C1-

CrC12, cicloatqu Ito 

alquenilo C2-C12 

sustituido con at 

3-10 miembros 

con at menos 

sustitu Ido 

con at menos un 

R, heteroaraiquilo C1 -C8, heteroaraiquilo Cl-C6 sustituldo con at menos un Rf. y 

perfluoroalquito C1-Ce, o Rc y Rd, junto con of atomo at que estÆn unidos, 

forman un anillo de 3 a 8. miembros; 

cada R, que pueden ser iguales lo diferentes, so seecciona do haluro, 

-OH, -CN,-C(0)R’, -C(0)OR’, C(0)NRkRi, oxo, ORk, .00()Rk, -NO2, .NRkRJ, 

N(Rk)C(0)RJ , -$R’, -S(0)Rk  -S(0)2R’<, 8Iqullo Ci-C.12, atqui’o C1-C.12 sustituido 

con at menos un R’, cictoalquilo C3-C12, cictoafqui!o C3-C.2 sustituido con at 

menos un R, alquenilo C2-Ci2, aiquenilo C2-C12 sustituido con at menos un R, 

aiqutnito C2-C12, alquinito C2-C12 sustituido con at menos un Rm, heterociclo, do 

3-10 miembros, heterociclo de 3-10 miembros sustituido co r 1 a 4 R, arilo C6-

C10, arilo C-Ci0 sustituido con 1 a 4 Rm, heteroatilo ce 5-10 miembros, 

heteroarilo de 5-10 miembros sustituido ton I a 4 Rm, aratq ii o C.1 -C3, aratquito 

C1-C3 sustituido con I a 4 Rm, heteroaraiquilo C1-C3, he eroaralquilo Ci-Cs 

sustituido con 1 a 4 Rm y perfluoroatquilo C1-C8; 
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R  y R se selecciona cada uno independientemente de -H, -OH, alifÆtico 

C1-C8 y perfluoroa{quilo C1-C3; y 

Rm se selecciona de haluro, -OH, -CN, -C(0)R’<, C(0)ORk, CONRkR1, 

oxo, -OR", OC(0)Rk, -NO2, NRkR1, ,, 

5 perfluoroalquilo C1-C3; 

o una sal, solvato o hidrato del mismo farmacØuticamente aceptable. 

En otra realizaciôn, la presente invenciOn proporciona un compuesto de 

formula IV, 

N N4 
HN 

S 
S.. 

IV 

10 enlaque: 

so selecciona do S(0)Ra, S(0)2Ra, aiquilo C1 -C12, atquilo C1 -C12 

sustituido con al menos un R, cicloatquilo C3-C12, cicloalqUflo C3-C12 sustituido 

con at menos un R, aiquenilo C2-C12, aiquenilo C2-C12 sustituido con al menos 

un R, aiquinilo C2-C12, aiquinilo C2-C12 sustituido con at menos un R, 

15 heterociclo de 3-10 miembros, heterociclo do 3-10 miembros sustituido con al 

menos un R, araiquilo C1 -C6, aralquilo C1-C6 sustituido con at menos un Ri’, 

heteroaraiquilo C1 -C6, heteroaralquilo C1 -C6 sustituido con at menos un R, arilo 

C6-C10, arilo C6-C10 sustituido con al menos un R5, heteroarilo do 5-10 

miembros y heteroarilo de 5-10 miembros sustituido con at menos un R5, en el 

20 que cualesquiera dos R5 adyacentes junto con los Ætomos a los que estÆn 
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unidos, pueden formar un anillo condensado de 4-7 miembros; 

R2 y R3 so selecciona cada uno independientemente de -H, haluro, -CN, 

-OH, -NO2, -NH2, perfluoroalquilo C1-C3, alcoxi C1-C3, alcoxislquilo Cl-Cr,, 

aiifÆtico C1-C6 no sustituido, aiquilamina C1-C6, aiquilo C1-C12, a)quilo C1-Ci2 

5 sustituido con I o 2 grupos seleccionados do -OH, -NH2 y -CN, cicloalquito C3-

C12, cicloalquilo C3-C12 sustituido con 16 2 grupos seleccionados: do -OH, -NH2 

y CN, aiquenhlo C2-C12, alquenhlo C2-C12 sustituido con I ó 2 grupos 

seleccionados do -OH, -NH2 y -CN, aiquinilo C2-C12, y aIuinhIo C2-C12 

sustituido con 16 2 grupos seleccionados de -OH, -NH2 y -ON; 

10 R5 so selecciona do Rc,
 -OH, häluro, -CN, -C(0)I°, C(0)ORc, 

C(0)NHRc, C(0)NR0Rd, ORc, OC(0)Rc, -NO2, NHRc, NRcRN(RQ)C(0)Rd, 

NHC(0)R°, SR", S(0)RG y 8(0)2Rc; 

Rs, R  y Rd se selecciona cada uno independienternentØ de alquilo Cl-

C12, aiquilo C1-C12 sustituido con at menos un R, cicloalqullo C3-C12, 

15 cicloalquilo C3-C12 sustituido con at menos un R, aiquenilo C2-C12, alquenilo C2-

C12 sustituido con at menos un R, alquinilo C2-C12, aiquinHo C2-C12 sustituido 

con at menos un R, heterociclo do 3-10 miembros, heterociclo do 3-10 

miembros sustituido con at menos un R, arilO C5-C10, arilo C6-C’10 sustituido con 

at menos un R, heteroarito do 5-10 miembros, heteroarilo do 5-10 miembros 

20 sustituido con at menos un R1, araiquilo C1 -C6, aralquilo C1-C6 sustituido con at 

menos un R, heteroaratquilo C1 -C6, heteroaraiquito C1-C6 sustituido con at 

menos un R, y perfluoroalquilo C1 -C6; o R° y Rd, junto con el Ætomo at que 

estÆn unidos, forman un anillo do 3 a 8 miembros; 

coda R, que pueden ser iguales o diferentes, so selecciona do haturo, 

25 -OH, -CN, C(0)Rk, C(0)ORk, -C(0)NR’R, oxo, ORk, .Q0(Q)k -NO2, NRkRj, 



N(Rk)C(0)R1,-SR’,-S(0)R’, S(0)2Rk, atqUito C1 -C12, aiquilo C1-C12 sustituido 

con at menos un R, cicloalqullo C3-C12, cicloatquilo C3-C12 sustituido con at 

menos un Rm, a)quenilo C2-C12, aiquenhlo 02-C12 sustituido con at menos un Rm, 

aiquinilo C2-C12, aiquinilo C2-C12 sustituido con at menos un R, heterociclo de 

5 3-10 miembros, heterociclo de 3-10 miembros sustituido con I a 4 Rm, arilo C6-

C10, arito C6-C10 sustituido con 1 a 4 R, heteroarito de 5-10 miembros, 

heteroarilo de 5-10 miembros sustituido con I a 4 R, ara(quilo C1 -C3, aratquilo 

C1-03 sustituido con I a 4 R, heteroaraiquilo C1 -C3, heteroaraiquito C1-C3 

sustituido con 1 a 4 Rm y perfluoroalquilo C1-C6; 

10 R  y R’ se selecciona cada uno independientemente de -H, -OH, alifÆtico 

C1-C6 y perfluoroalquilo C1-C3; 

Rm se setecciona de haluro, -OH, -CN,-C(0)R’, C(0)ORk, CONRkRj, 

oxo, -OR k’ OC(0)Rk, -NO2, NRkRJ, N(RI4)C(0)Rk, -SR k’-S(0)R’, S(0)2Rk , 

perfluoroalquilo C1-C3; y 

15 cuando los Ætomos de cualesquiera dos grupos R5 adyacentes que estÆn 

unidos directamente a R1 se etigen de carbono, nitrógeno, oxigeno y azufre, 

entonces dichos grupos R5 adyacentes pueden formar un anillo condensado de 

� 
4-7 

o una sat, solvato o hidrato del mismo farmacŒuticamente aceptable. 

20 En otra reahización, la presente invención proporciona un compuesto de 

formula V1 
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en la que: 

R1 se 01190 do-S(0)R’, s(0)2Ra, alqui)o CI-Ci2, atquilo C1-C12 

sustituido con a) menos un R, cicloatquilo C3-C12, cicloalquilo C3-C12 sustituido 

5 con a) menos un R, alquenilo C2-C12, aiquenhto C2-C12 sustituido con a) menos  ’

un R, aiquinhlo C2-C12, aiquinilo C2-C12 sustituido con at menos un R, 

heterociclo de 3-10 miembros, heterocicto do 3-10 miembros sustituido con at 

menos un R1, aralquilo C,-Cr,, araiquito CI-Cr, sustituido con a) menos un R, 

heteroaraiqullo C -C6, heteroaraiquito Cl-Cr, sustituido con at menos un R, arilo 

10 C6-C-10, arilo C6-C-0 sustituido con at menos un R5, heteroarilo de 5-10 

miembros, y heteroarito de 5-10 miembros sustituido con at menos un R5, en el 

que cuatesquiera dos R5 adyacentes junto con los Ætomos a los quo estÆn 

unidos, pueden formar un anillo condensado de 4-7 miembros; 

R2 y R3 so elige coda uno independientemente do -H, haluro, -CN, -OH, 

15 -NO2, -NH2, perfluoroalqui)o CI-C3, alcoxi Cl-Ca, alcoxialquito CI -C6, alifâtico 

CI-C6 no sustituido, aiquilamina CI-C6, aiquilo C1 -C12, atquilo C -C2 sustituido 

con I ó 2 grupos seleccionados de -OH, -NH2 y -CN, cictoalquito C3-C2, 

cicloa)qullo C3-C-2 sustituido con 1 O 2 grupos seleccionados de -OH, -NH2 y 

-CN, aiquenilo C2-C2, aiquenito C2-C.2 sustituido con I ó 2 grupos 

20 seleccionados de -OH, -NH2 y -CN, aiqulnilo C2-C2 y aiquinito C2-C12 sustituido 

con 16 2 grupos seleccionados de -OH, -NH2 y -CN; 



� R5. Se selecciona de Rc, -OH, haIuro -CN, -C(0)R°, C(0)OR, 

C(0)NHRc, C(0)NRcRd, ORc, OC(0)Rc, -NO2, -NHR°, t!R0Rc, -N(R°)C(0)R", 

NHC(0)Rc-SRO, -S(0)R° y -S(0)2R°,  

Ra, R°y  Rd se 8eIeCCIOfla cada uno independientepiente de aiquilo C-

5 C12, aiqudo C1-CI sustituido con of menos un

 ;-Cl2,

oa)quiIo C3-Cj2, 

cictoalqutto C3-Q sustitutdo con al menos un R, aiquentlo  aiquendo C2-

C,2 susttwdo con of menos un R, aiqutnifo C2-C12, alquirlo C2’Cl2sustituldo 

con al menos un R’, heterociclo de 3-10 membros, IeteroctcIo do 3-10 

membros susttuido con of menos un R, arilo C6-C.,0, anlo 6-C10 sustituido con 

10 al menos un Rt, heteroanlo do 5-10 miembros, heteroank do 5-10 miembros 

, sustituido con a! menos Un R, araiqudo C1 -C8, aralqudo CIIC6 sustituido con a1 

menos un R, heteroaraiquilo C,-C6, heteroaraiqudo c1 -c sustituido con  of 

Iwo 

menos un Rt, y perfluoroalqudo C1-c6, o R° y Rd, junto cn of atorno of quo 

estÆn unidos1 forman un anillo de .3 a 8 niiembros; 

15 cada R, quo pueden ser iguales o diforentes, so seecciona do haluro, 

-OH, -CN, -C(0)R’<, -C(0)OR’, -C(0)NR’R, oxo,-OR k, -OC()R’, -NO2, -NR’Rj, 

N(Rk)C(0)RJ, -8R’, -S(0)R’, -S(0)2R’, aiquilo C1431, a!qusI C1-C,2 sustituido 

con a) menos un Rm, c,c)oalquilo C3-C1, cicloafqudo C3-CI sustituido con of 

menos un R, aiquenilo C2-C12, alquenLfo CrCl2 sustttuido con al menos un R, 

20 atquinilo C2-C12, aiquinito C2-C.2 susttuido con at menos un IRm, heteroc)c!o de 

3-10 miembros, heterociofo do 3-10 miembros sustituido con 1 a 4 R, ardo C8-

C10, anlo C8-C10 sustituido con 1 a 4 Rm, heteroardo de 5-10 miembros, 

heteroarito do 5-10 miembros sustituido con I a 4 R, arafquio C1-C, aralqui!o 

CI-C3, sustituido con I a 4 R, heteroaraiquflo C1-C3, hetroara1quiIo C,-C3 

25 susttuido con 1 a 4 Rm y perfluoroafquilo C1-C8, 
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� R  y R’ se selecciona cada uno independientemente de -H, -OH, C1-05 

alifÆtico y perfluoroa{quilo C1-C3; 

Rm se selecciona de haturo, -OH, -CN,-C(0)R’, C(0)ORk, CONRkRj, 

oxo, -OR’, -OC(0)R’<, -NO2, NRkR), N(Rk)C(0)Rk, -SR’<, S(0)Rk, S(0)2Rk 
, 

5 perfluoroalquilo C1 -C3; y 

cuando los Ætomos de cualesquiera dos grupos R5 adyacentes quo estÆn 

unidos directamente a R1 se eligen de carbono, nitrOgeno, oxigeno y azufre, 

entonces dichos grupos R5 adyacentes pueden formar un aniHo condensado do 

4-7 miembros; 

10 o una sat, solvato o hidrato del mismo farmacØuticamente aceptable. 

En algunas realizaciones, R2 y R3 son -CH3. En algunas realizaciones, 

R4 so selecciona de -cOR’, C(0)NFfRa y c(o)NRaRb; y R so selecciona do 

aiquilo C1-C12, aiquilo C1-C12 sustituido con at menos un R, cicloalquilo C3-C12, 

cicloalquilo C3-C12 sustituido con at menos un R1, aiquenito C2-C12, aiquenilo C2-

15 C12 sustituido con al menos un R1, aiquinhlo C2-C12 y aiquinilo C2-C12 sustituido 

con at menos un R. En algunas realizaciones, R a se selecciona de cicloalquilo, 

y cicloalquilo sustituido con at menos un R. En algunas realizaciones, R so 

selecciona de ciclopropifo y ciclopropilo sustituido con at menos un R. En 

algunas realizaciones, R se selecciona de cicloprapilo y trans-2-

20 fenitciclopropilo. En algunas realizaciones, Ra so selecciona do etilo y etilo 

sustituido con at menos un R. En algunas realizaciones, Ra es 

0 
_C,,CCH3 N?CH3 

CH, 
En algunas realizaciones, R es 

OH3 
En algunas 
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realizaciones, Ra se selecciona de etilo y etilo sustituido con at menos un R. En 

algunas realizaciones, R es 

P."CH3
En algunas realizaciones, Ra 

01 
H3dfl 

En algunas realizaciones, R4 es En agunas realizaciones, 

H3d 
kN 

5 Wes 

En algunas realizaciones, R1 se selecciona de heteroarilo de 5-10 

miembros y heteroarilo de 5-10 miembros sustituido con at menos un R5. En 

* algunas realizaciones, el anillo A es heteroarilo de 5-10 miembros. En algunas 

realizaciones, el anillo A es heteroarilo de 5-10 miembros sustituido con al 

10 menos unR5. 

En algunas realizaciones, el heteroarilo de 5-10 miembros se selecciona 

de pirrol, furano, tiofeno, oxazol, tiazol, pirazo, piridiria, pirimidina, quinolina, 

isoquinolina, purina, tetrazol, triazina y carbazoL 



S 

5 

NN 

NN 

MeO"11?11 N ?L, 
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NN 

Me2NNCI 

NN 

Cl--’--N-j’-NH2, 

NN 

Me2NNN) 
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NNH2N 

NN ) JL 
N 

NN N’N 
C(N  

MeO N OMe MeO N a Cl‘  NJL a 

NN 

CNOPr, 

En algunas reatizaciones, el heteroarilo de 5-10 miembros sustituido con 

al menos un R5 se selecciona de 

NN 

MeNNN’> 

N N 

Me0NN D 

NN 

Me2NN JLI N) 

H2N(’ 

N’N 

MeONLN\) 

H0/" 

N’N 

moo AN 0 p 

NH2 

NNH2N\O 

CIANN3 

NN 

MeON’ 

NC ?D, 

En otra realizaciOn, la presente invención proporciona un compuesto de 

fOrmula VI, 
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VI 

en la que: 

B es un enlace, CHRt, -0-0 -NH-, en el que Rt es H a aiquilo C1 -C3; 

R1 se selecciona de 

I 1 I I I 

H I I 

N 

I 3 7 * 2 

I I I I I 
I I I I 

X) <X>  X 3::L NN ( 
I 

I I 

NN N(N J’NN 

HIJN 

1fN N1N 

- 
- 

N "N ajl-??N 

Nq a,’ 

I I 
I I I 

N 

y R’ estâ ademÆs opcionalmente sustituido con 1-5 R5; 

R2 es aiquilo C1-C3 no sustituido, R3 es aiquilo C1-C3 no sustituido, o R2 y 

R3 forman un anillo seleccionado de ciclapropilo no sustituido y ciclobutilo no 

sustituido; 

cada R5 es independientemente Rx; 

cads Rx es independientemente -(L1)m-(perfluoroaiquilo C1-C), aiquilo 

CI-C6, aiquerillo C2-C6, aiquinilo 02-Ce, -(aiquilen C1 C3)m(CicloalqUilO C3-C4), 

-(aiqu lien C1 -C3)m-(heterociclilo de 3-4 miembros) opcionaimente sustituido con 
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1-2 alquilo C1-C3, -(L’),,,-haluro, (L1)mCN, (Ll)mC(0)Rk, (L1)mC(0)OR’, 

(L)m’C(0)NR’<R, (L)mC(0)SR1 (Ll)mORk, (L)mOC(0)Rk, (L1)m 

OC(0)NRJRk, (L )mNO2, (L1 )mNRkRJ, (L1 )mN(R’)C(0)R, (L1 )m 

N(Rk)C(0)ORJ, -(L1 )mOLNRkRJ, (L )mOLlORk, (L )mNRLORk, -(L1 )m 

5 SR’, (Ll)mS(0)Rk, (Ll)mS(0)ORk, (L1)mS(0)NRRt, (Ll)mS(0)2Rk,(L1)m 

S(0)2ORk 0 (Lt)mS(0)2NRJRk, en los que cada RJ y Rk es independientemente 

H, OH, aiquilo C1 -C3 o perfiuoroalquilo C1 -C3, o R’ y R  en el mismo nitrógeno, 

Iforman un anillo de 3-4 miembros seleccionado de aziridinilo y azetidinilo; L1 es 

un radical divatente seleccionado de -(aiquileno C1-C3)-, -(cicloalquileno C3-

10 

C4)-, -(heterociclileno de 3-4 miembros)-, -(aiquilen C1-C3)-(cicloalquileno C3-

C4), -(cicloalqu lien C3-C4)-(aiquiieno C1-C3)-, -(aiqu lien C1-C3)-(heterociclileno 

de 3-4 miembros)- y -(heterociclileno de 3-4 miembros)-(aiquiierio C1 -C3)-; 

se selecciona de -(cicioaiquilen C3-C7)-fenilo, -(cicloalquiien C3-C7)-

(heteroarilo de 5-12 miembros), -(cicloalquilen C3-C7)-(heterocicliio de 3-12 

15 miembros) y -(cicloalquilen C3-C7)-(cicloaiquilo C3-C12), Ra est ademÆs 

opcionaimente sustituido con 1-6 grupos seleccionados de oxo y R’; y 

cada m es independientemente 0 ô 1; 

a una sat, soivato o hidrato del mismo farmacØuticamente aceptable. 

En un aspecto particular de esta reaiizaciOn, y combinado con cualquier 

20 otro asp ecto particular que no sea incoherente, B es -0-, R2 es metilo no 

sustituido, Wes metilo no sustituido. MÆs en particular, R1 se selecciona de 
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En tin aspecto particular de esta realización, y combinado con cualquier 

otro aspecto particular que no sea incoherente, B es NH-, R2 es metilo no 

sustituido, R3 es metilo no sustituido. Mâs en particular, R1 se selecciona de 

� 
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N_y y x) Ny ) N  C 
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r
-N:][ N y mas part;cuarmento, RI sł selecciona de 
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N) 
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En un aspecto particular de esta realizaciôn, y combinado con cualquier 

otro aspecto particular que no sea incoherente, R a se selecciona de 

-ciclopropilen-fenhlo, -ciclopropilen-(heteroarilo de 5-12 miembros) y 

5 -ciclopropilen-(heterociclilo de 3-12 miembros), Ra estÆ ademÆs opcionalmente 

sustituido con 1-6 grupos seleccionados de oxo y Rx. Ws en particular, Ra se 

Sselecciona de 

N/ N C)IN /DN 

� \-cçI  çc( ,cf 
I 

en los que la estereoqulmica indicada en el presente documento representa 

10 que los dos sustituyentes del grupo ciclopropileno estÆn en trans, Ra estÆ 

ademÆs opcionalmente sustituido con 1-6 grupos seleccionados de oxo y Rx. 
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lncJuso mÆs particularmente, la estereoquimica indicada en el presente 

documento representa la estereoquimica absoluta en los centro de carbono del 

grupo ciclopropileno. 

En otra realización mªs,  la presente invenciOn proporciona un 

5 compuesto de fOrmula VII, 

R2 
R 

NJOR$ 

S HN Rb 

R1 

en la quØ: 

B es un enlace, CHRt, -0- o -NH-, en el que Rt es H o alquilo C1-C3; 

R1 se selecciona de 

I ’ (I(LN <CN <1::c, Ji  N O <\0JC’) N 
I I 

I I I </N:
) <x> Kx> 

N’J dNN * N (N 
I I p I S I I 

1 , I 

I I NN NAN NN 1N HN"" N NN 
(x 

LNJ, ’ N, çi i JN 
I I 

NOCNN
 w 

10 

R1 estâ adernÆs opcionalmente sustituido con 1-5 R5; 

R2 es alquilo C1-C3 
no sustituido, R3 es alquilo C1-C3 

no sustituido, 0 R y 

R3 forman un anillo seleccionado de ciclopropilo no sustituido y ciclobutilo no 
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sustituido; 

R so selecciona do -(L2)m-fenhlo, (L2)m(heteroarilo de 5-12 miembros), 

(L2)m(cicloatqUilo C -C12), y -(L2)m-(heterocicli(o do 3-12 miembros), on los que 

L2 es un radical divalente seleccionado do -(aiquileno C1 -C3)-, -(cic{oalquileno 

5 C3-C4)-, -(aiquilen C1-C3)-(cicloalquileno C3-C4)-, -(cicloalquilen C3-C4)-

(aiquileno C1 -C3)-, -0-, -(alquilen C1-C3)-O- y -O-(alquileno C1-C3)-, y R estÆ 

edemas opcionalmente sustituido con 1-6 grupos seleccionados do oxo y Rx; 

Rb es -(atquilen C1C6)NRPR, en el que cada uno de RP y Rq es 

independientemente H, aiquilo C.3 -C3, o RP y R forman un heterociclilo do 3-7 

10 miembros que contiene 1-2 heteroÆtomos seleccionados do 0 y N, y dicho 

heterociclilo de 3-7 miembros està ademÆs opcionalmente sustituido con 1-3 

grupos seleccionados dehaluro y aiquilo C1-C3; 

cada R5 es independientemente Rx; 

cada Rx es independientemente -(L1 )m-(perfluoroalquilo C4-05), aiquilo 

15 C1 -C6, aiquenilo C2-C6, alquinilo C2-C6, -(aiquilen Cl-C3)m-(cicloalquilo C3-C4), 

-(aiquilen CI-C3)m-(heterociclilo de 3-4 miembros) opcionalmente sustituido COfl 

1-2 aiquilo CC3, (L1)mhaluro, (L5mCN, (L5mC(0)Rk, (L)mC(0)ORk, 

(L1 )mC(0)N RkRJ, (L1 )mC(0)S R1, -(L’ )m-OR’, (L1 )mOC(0)Rk, -(L1 )m 

OC(0)N RJRk, (L1 )mNO2, (L1 )mNRkRJ, (L )mN(Rk)C(0)Rl, -(L )m 

20 N(Rk)C(0)O R, -(L1 )mOL1NRRRJ, (L1 )m0L’ ORk, (L )mN R’-L’ ORk, (L1 )m 

SRk, (Ll)mS(0)Rk, (Ll)mS(0)ORk, (Ll)mS(0)NRJRk, (L1)mS(0)2R<, (L1)m 

S(0)2OR" 0 (L5mS(0)2NRJRk, on los quo cada R y R  es independientemente 

H, OH, aiquilo C1-C3 o perfluoroalquilo C1 -C3, o R’ y R k on el mismo nitrogeno 

forman un anillo de 3-4 miembros seleccionado de aziridinilo y azetidinilo; L1 es 

25 un radical divalente se(eccionado de -(alquileno C1 -C3)-, -(cicloalquileno C3-
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C4)-, -(heterociclileno de 3-4 miembros)-, -(aiquilen C1-C3)-(cicloalquileno C3-

C4)-, -(cicloalquilen C3-C4)-(alquileno C1-C3)-, -(alquilen C1 -C3)-(heterocicl ileno 

de 3-4 miembros)- y -(heterociclilen de 3-4 miembros)-(alqulleno Cl-C3)-; y 

cada m es independientemente 0 O 1; 

5 o una sal, solvato o hidrato dot mismo farmacØuticamente aceptabte. 

En an aspecto particular de la realizaciOn, y combinado con cualquier 

otro aspecto particular quo no sea incoheronte, B, R, R  y et carbono quo los 

� conecta forman un centro quiral S en el carbono. MÆs en particular, el 

compuesto tiene una pureza enantiomØrica no inferior a 90% respecto al centro 

10 quiral S. 

En otro aspecto particular de la realizaciön, y combinado con cualquier 

otro aspecto particular que no sea incoherente, B es -0-, R2 es metilo no 

sustituido, R3 es metilo no sustituido. MØs en particular, R1, so selecciona de 

I I I I 
I I I I I 

4x) x) O  <) N’J) ,N 4N 

I I 
I I 1 I 

’HN
 

N1’N4 N 
(ç) 1 ) Jj 

3 3 

15 Y mÆs particularmente, R1 se selecciona de 

_ I 

�(N  <tx) <j cj[N N N’N NN 

LLN ł’ L S N, 
1 3 

I I 
I I 

En otro aspecto particular do la realización, y combinado con cualquier 
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otro aspecto particular quo no sea incoherente, B es -NH-, R2 es metilo no 

sustituido, R3 es metilo no sustituido. Ws en particular, R1 se selecciona de 

a a a a a 
a a a a I a 

<xy cc <x> <ji) N’fl 
,N 

NAN 

\LN -N 
I I I 

3 t I a I 

JNN HNf’N rNYN N’N* N"1fNN IN 
N 

Y mÆs particularmente, R1 se selecciona do 

I a a 

()N 
<) 

< 
’--N S N H N N-)- CCN..),Q NCN) 

I a 

En otro aspecto particular de la realización, y combinado con cualquier 

otro aspecto particular que no sea incoherente, R  se selecciona do -CH2-

N(CH3)CH3, -CH2NHCH3, -CH2NH2 y pirrolilo. 

En otro aspecto particular do la realizaciOn, y combinado con cualquier 

10 otro aspecto particular que no sea incoherente, R so selecciona de fenilo, 

hetŁroariló do 5-12 miembros, heterociclilo de 3-12 miembros y cicloalquilo de 

3-12 miembros, R estÆ ademÆs opcionalmente sustituido con 1-6 grupos 

seleccionados de oxo y Rx. 

En otra reallzación mÆs, la presents invención proporciona una 

15 composiciôn farmacØutica que comprende un compuesto de la invenciÆn. 

En otra realizaciOn mÆs, la presents invenciOn proporciona una 

composiciOn farmacØutica quo comprende un compuesto do la invencion y un 
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vehiculo farmacØuticarnente aceptable. 

En otra reatizaciOr mÆa, la pPesente invención proporciona un 

procedirniento pars tratar ur estado patolOgico de un rnarn1feo mediado par Ia 

actividad do protena cinas, que comprende administrar a On mamifero una 

5. . cantidad terapŁuticamente aceptable do un compuesto, sal, hidrato o solvato 

do la invención: En un aspecto do esta. realizaciôn, et eStao patolOgico del 

mamifero es el crecimlento tumoral o la proliferaclOn celutar arómala. 

En otra reallzación mÆs, la ptesente invenciOn proporciàna  un 

procedimiento para. modular la actividad de una rotena cinasa, quo 

comprende poner n contacto la protelna cinasa con. una can idad eficaz de un 

compuesto, o sat, solvato farmacØuticamente aceptable de cualquiera de la 

invenciôn. En: un aspecto do esta reallzaclón,  la proteina cinasa es una 

proteina cinasa PAK4 

En algunas realizaciones, las presentes eneanas proporcionan 

15 composiciones farmacØuticas quo comprenden cuaiquiera db los compuestos 

descritos en: el presente documento y un vehicuto frmacØuticamente 

aceptable. Los ejamplos do dichas compôsiciones so describn a continuaciOn. 

En algunas realizacionos, las presentes ensŁæanza proporcionan un 

procedimiento para tratar et crecimlento cetular anOmalo on un mamifero, 

20 incluido un set humano, y el procedimientô comprende admiristrar at mamifero 

cualquier compuesto 0 composición farrnacØutica d las presentes 

enseflanzas. . . 

En algunas. realizaciones, el crecimiento celular ar 

inctuido, pero sin lirnitar, cØncer do pulmn, cancer óseo, 

25 cancer do plot, cancer do la cabeza o cuetlo, melanoma c 

es el cancer, 

pancreÆtico, 

00 o intraocular, 
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cancer de Otero, cancer de ovarlo, cancer rectal, cancer de la region anal, 

cancer de estomago, cancer de colon, cancer de pecho, cancer uterino, 

carcinoma de las trompas de Faloplo, carcinoma de endometrio, carcinoma de 

cuello de Otero, carcinoma de vagina, carcinoma de vulva, enfermedad de 

5 Hodgkin, cancer del esOfago, cancer del intestino delgado, cancer del sistema 

endocrino, cancer de la glandula tiroides, cancer de (a glandula paratiroides, 

cancer de la glÆndula suprarrenal, sarcoma del tejido blando, cancer de uretra, 

cancer del pene, cancer de prOstata, leucemia crónica o aguda, linfomas 

(infocIticos, cancer de vejiga, cancer del riæOn o ureter, carcinoma de cØlulas 

’ 10 renales, carcinoma de la pelvis renal, neoplasmas del sistema nervioso central 

(SNC), linfoma del SNC primarlo, tumores del eje espinal, glioma del tab 

cerebral, adenoma de la pituitaria, o una combinaciOn de uno o mâs de los 

cÆnceres anteriores. En algunas realizaciones, dicho crecimiento celular 

anOmalo es una enfermedad proliferativa benigna, incluidos, pero sin limitar, 

15 psoriasis, hipertrofia prostÆtica benigna o restinosis. 

En algunas realizaciones, el procedimiento comprende ademÆs 

administrar a un mamifero una cantidad de una o mâs de las sustancias 

seleccionadas de agentes antitumorales, agentes antiangiogØnicos, inhibidores 

de Ia tra.nsducción de seæales y agentes antiproliferativos, cuyas cantidades 

20 son eficaces en conjunto para tratar dicho crecimiento celular anOmalo. Dichas 

sustancias incluyen las descritas en las publicaciones POT n° 00138715, WO 

00/38716, WO 00/38717, WO 00/38718, WO 00/38719, WO 00/38730, WO 

00/38665, WO 00/37107 y WO 00138786, cuyas descripciones se incorporan en 

el presente documento por referenda en su totalidad. 

25 Los ejemplos de agentes antitumorales inc(uyen inhibidores mitOticos, 
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�por ejemplo deriva.os de atcaloides de la ymca tames ccmo vinbiastina 

vinor&bina, vindesctna y vincristina; coIchflas alochochina, taIicondrina, N-

benzoiltrimetit-metil-Øter, Æcido comchiclnico, dolastatina, maystisina, rizoxina, 

taxanos tales coma taxol (paclitaxet) docetaxel (Taxptere), 2’-N-t3-

5 (dimetilarnino)propiIglutaramato (derivado de taxol), tiochotchicina, tritil-

cisteIna, tenipOsido, metotrexato, azatioprina, fluorouricilo, arabinOsido citosina, 

27-dlfIuorodesoxicitidina (gemcftabina), adriamicina y mitathiclna. Agentes 

.alquilantes, par ejemplo cis-platino carboplatino, oxlplatino, 1proplatino, ester 

� de etilo do la N-acetit-DL-sarcosil-L-leucina AsaJey a Aslex), Æcido 1,4-

10 
,410

 cictohØxadieno1 ,4-dica.rbÆmico, .. ,5-bis(i-pzirdinil)-3,6-dloxo-, óster do dietflo 

(diaziquona), I ,4-bis(metanosutfoniloxi)butano (bisuffano 0 teucosulfano) 

clorozotocina, clomesona, cith,omorfolinodoxorwbicin, ciclodisona, 

dianhldróglactitol, fluorodopan, hepsulfam, mitomicina C, hicahteonemltomicina 

C, mitozolamida, dihidrocloruro do I-(2-cloroetil).4-(3-clorofropil)-pipera7ina, 

15 piperazindiona, pipobroman, porfiromicina, rnostaza . espirohidantoina, 

teroxirona, tetraplatino, tiotepa, trietilenmetamina, mostaZa do uracifoo y 

nitrOgeno, clorhidrato do bis(3-mesilo)dptopil)amina, mitomkine, nitrosoureas 

agentes tales coma ciclohexil-cIoroetilnitisourea, metitciciohexit 

cloroetilnitrosourea, I -(2-cloroetit)-3-(2,6-dioxo-3-piperidil)-I -ritroso-urea, .bis(2-
- 20 ctoroetll)nitrosourea, procarbazina, däcarbazina, compuesto re1aconados con 

mostazas de nitrOgeno tales coma. mecloroetamina, ciclofofamida, ifosamida, 

melfalan, clorambucito, fosfato sódico do estrarnustih, estrptozoina, y 

temozolarnida. Antirnetabolitos do ADN, por ejOmpo 5-fluorouracilo, 

arabinósido do citosina, hidroxiurła,  2-[(3-hidroxi-2pirinodinit)metiten]-

25 hidrazinacarbotioamida, desoxifluorouridina, tiosemicarbazàno do la 5-hidroxi-
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2-formilpndtna, alfa-2’-desoxt-6-tioguanostna, gltcnato 

azadeoxicitithna, desoximbosido cia beta-tioguanina, ciclo 

glicodialdehIdô  de inosina, macbecln II, pirazolimk 

pentostatina, tioguanina, mercaptopunna, bleomicina, 2-clan 

Inhibidores de timiddato snitasa tales como raltitrexed y pem 

clofarabina, ftoxundina y fludarabina Antimetabolitos d 

ejemp lo, L-alanosina, 5-azacitidina, acivicina, aminoptenn 

tales como acido N-[2-cloro-S-[[(2,4-diamino-5-ni 

metiljamino}benzoitj-L-aspÆrtico, acido 

quinazoHnil)metfl]amlno]-benzoH]-L-aspârtico,  .Æcido 

diaminoptendintl)metil]amino]benzodj-L-aspartico, antifol d 

dicloroallil-lawsona, brequinar, ftoraf, dihidro-5-azacrtidina, 

tetrasodio del Æcido N-(fosfonoacetit)-L-asparitco, prazofu 

plicamicina, actiriornkina 0, oriptoficina, y anÆlogos tales 

a, par ejemplo uno de los antirnetabolitos praferidos descritd 

patente europea n° 239362 tat coma Æcido N-(5-[N-(3 L 
oxoquinazolin-8-ilmetil)-N-rnetitamino]-2-enoil)-L-glutÆmico; 

factores de crecirniento; inhibidores del c1clo celular; antibk1 

par ejemplo adriamicina .y bleomioina; protelnas, par eji 

antihormonas, par ejempto antiestrógens tales coma Nolv 

a, par ejemplo anttandrogenos tales coma Casod+ 
fiuorofeniIsulfonIl)-2-hidroxi-2-metiI-3’-(trIfluorometd)prOpIOnfl 

tratamiento conjunto se puede lograr mediante la dosifc 

secuencial 0 separada dabs componerdes individuales deltr 

Los agentes antiangiogØnests incluyen inhibRIc 

afidicolin, 5-

guanazot, 

cladribina, 

rexØd de disodlo, 

ADN/ARN, por 

y sus derivados 

Baquer soluble, 

etotrexato, sat de 

ano, trimetrexato, 

)mo. criptoflcina-52 

en la solicitud de 

-dthidro-2-metil-4-

inhlbidores de 

icos intercalantes, 

mplo interferOn; y 

:IexTM (tamoxifeno) 
TM (4’-clano-3-(4-

ilida). Dicho 

aciOn simuttÆnea, 

atamiento. 

res cia MMP-2 
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(metaloproteasa de Ia matnz 2), inhibidores do MMP-9 (metaoproteasa do Ia 

matriz 9), e inhibidores do COX-11 (cicooxigenasa II) Ls ejemplos de 

inhibidores de Ia COX-11 incluyen CELBREXTM (atecoxiI), valdecoxib y 

rofecoxib Los ejemptos do inhibidores do metaloproteasas do Ia matnz so 

5 describen on Joe documentos WO 96/33172 (publicado & 24 do octubre do 

1996)1. WO 96/21583 (publicado of 7 do narzo do 1996), soticftud do patente 

europea no 97304971.1 (presentada el 8 do Julio do 1997), s4icltud do patente 

europea n° 990861 72 (presentada et 29 de octubre do 199 ),  WO 98/07697 

(publicado el 26 do febrero do 1998), WO 98/03516 (publicado el 29 do enero 

10 de 1998), WO 98/34918 (publicado of 13i’do agosto do 199), WO 98/34915 

(publicado el 13 do agosto de 1998), WO 98/33788 (pubtica10 el 6 do agosto 

do 1998), WO 98/30566 (publicado el 16 de julio do 1994publtcacion do 

patente europea 606 046 (publicada el 13 do Julio de 1994), publicactOn do 

patente europea 931.788 (publicada et 28 do Julio de 199), WO 90/05719 

15 (publicado el 31 do mayo do 1990), WO 9/52910 (pubttcadc of 21 do octubre 

de 1999), WO 99/52889 (publicado et 21 de octubre do 1909), WO 99/29667 

.(publicado 81 17 de junio do 1999), solicitud interriaclonal PCT no 

PCT/11398/01 113 (presentada el 21 do Julio de 1998), soicitud do patente 

europea no 99302232 1 (presentada el 126 do marzo do 999), numero do 

20 solicitud de patente de Reino (Jnido 9912961.1 (presenta4 el 3. do junio. do 

1999), soltcitud provisional do Estados Unidos 60/1 48 464 (presentada el 12 

de agosto de 1999), patente de Estados Unidos 5.863,94c.) (oncethda el 26 do 

enero do 1999), patente do Estados Unidos 5861 510 (cncethda el 19 do 

enero do 1999), y publicación de patente europea 780.386 ¶publlcada el 25 do 

25 jun16 do 1997), todos !os cuates se incorporan en el :presette documento por 

......... 
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referenda en su totalidad. Los inhibidores de MMP-2 y MMP-9 preferidos son 

los que tienen poca actividad a no tienen actividad inhibidora de MMP-1. Son 

mØs preferidos los que inhiben selectivamente MMP-2 y/o MMP-9 respecto a 

las otras metaloproteasas de la matriz (as decir MMP-1, MMP-3, MMP-4, MMP-

5 5, MMP-6, MMP-7, MMP-8, MMP-1O, MMP-11, MMP-12 y MMP-13). 

Los ejemplos de inhibidores de MMP incluyen AG-3340, RO 32-3555, 

RS 13-0830, y los siguientes compuestos: Æcido 3-[[4-(4-fluoro-fenoxi)-

bencenosulfonil]-( I -hidroxicarbamoil-diclopentil)-amino)-pr9pi6nico; 

hidroxiamida del Æcldo 3-exo-344-(4-fluoro-fenoxi)-bencenosulfonilamino]-8-

10 oxa-biciclo[3.2. I ]octano-3-carboxilico; hidroxiamida del Æcido (2R,3R) I -[4-(2-

, dlorQ-4-fluoro-bendiloxi)-bencenosulfonhl]-3-hidroxi-3-metil-piperidina-2-

carboxilico; hidroxiamida del Æcido 4-[4-(4-fluoro-fenoxi)-bencenosutfonilamino]-

tetrahidro-piran-4-carboxilico; Æcido 3-f[4-(4-fluoro4enoxi)-bencenosulfonil]-(I - 

hidroxicarbamoil-ciclobutil)-amino]-propiOnico; hidroxiamida del Æcido 4-[4-(4-

15 cloro-fenoxi)-bencenosulfonilamino]-tetrahidro-piran-4-carboxilico; hidroxiamida 

del Æcido 3-[4-(4-dloro-fenoxi)-bencenosuJfonhlaminoltetrahidro-piran-3-

carboxflico; hidroxiamida del Æcido (2R,3R) I -[4-(4-fluoro2-metil-benciloxi)-

bencenosulfonil]-3hidroxi-3-metil-piperidina-2carboxilico; Æcido 3-[(4-(4-fluoro-

feno)()-bencenosulfonil]-(I -hidro)icarbamoil-I -metil-etif)-amino]-propiOnico; 

20 Æcido 3-[[4-(4-fluoro-fenoxi)-bencenosulfonil]-(4-hidroxi-carbamoiltetra hid ro-

� 
piran-4-11)-amirio]-propi6nico; hidroxiamida del Æcido 3-Øxo-3-j4-(4-doro-

fenoxi)benceno-sutfonhlamlnol-8-oxa-bidiclo{3.2. I ]octano-3-carboxflicx,; 

hidroxiamida del Æcido 3-endo-3-f4-4-fluoro-fenoxi)-bencenoŁulfonilaminoj-8-

oxa-biciclo[32. 1]octano-3-carboxllico; hidroxiamida del âcido 3-[4-(4-fluoro-

25 fenoxi)-bencenosulfonilamino]-tetrahidro-furan-3-carboxllico; a 6na sat, solvato 
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o hidrato del mismo farmacØuticamente aceptable. 

Los ejemplos do inhibidores de transducciOn do seflales incluyen 

agentes quo pueden inhibir las respuestas do EGFR (receptor del factor do 

crecimiento epidermal), tales como anticuerpas do EGFR, anticuerpos do EGF, 

5 y molØculas quo son inhibidores do EGFR; inhibidores do VEOF (factor do 

crecimiento endotellal vascular); inhibidores dot receptor erbB2, tales como 

motØculas orgÆnicas o anticuerpos quo so unen al receptor erbB2, por ejemplo 

HERCEPTINTM (Genentech, Inc. of South San Francisco, California, EE.UU.) 

Los inhibidores do EGFR so describen, por ejemplo, en los documentos 

10 WO 95/19970 (publicado el 27 do Julio do 1995), WO 98/14451 (pblicado el 9 

do abril do 1998), WO 98/02434 (publicado el 22 do enero do 1998) y patente 

do Estados Unidos 5.747.498 (concedida el 5 do mayo do 1998),’ Los agentes 

quo inhiben el EGFR incluyen, pero no so limitan, los anticuerposmonoclonales 

C225 y anti-EGFR 22Mab (lmClone Systems Incorporated of New York, New 

15 York, EE.UU.), los compuestos ZD-1 839 (AstraZeneca), 81 BX- 1382 

(Boehringer Ingeiheim), MDX-447 (Medarex Inc. of Annandale, New Jersey, 

EE.UU.), y OLX-103 (Merck & Co. of Whitehouse Station, New Jersey, 

EE.UU.), VRCTC-31 0 (Ventech Research) y toxina do fusiOn d8 EGF (Seragen 

Inc. of Hopkinton, Massachusetts). 

20 Los inhibidores de VEOF, por ejemplo SU-5416 y SU- 668 (Sugen Inc. 

of South San Francisco, California, EE.UU.), tambiOn so p eden combinar o 

coadminIstrar con la composiciOn. Los Intubiclores do vsit- so aescnoen, por 

ejemplo, en los documentos WO 99124440 (publicado el 20 de mayo do 1999), 

solicitud internacional PCT PCT/1B99/00797 (presentada el 3 do mayo de 

25 1999), en WO 95/21613 (publicado el 17 do agosto do 1995), WO 99/61422 
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(pubticado el 2 de diciembre de 1999), patents do Estadcs Urudos 5834 504 

(conoedida  el 10 do noviembre do 198), WO 98/$0356 (publicado of 12 do 

noviembre do 1998), patente do Estados Unidos 5.883.113 (concedida of 16 do 

matzo de 1999), patents de Estaclos Unidos 5.886.020 (oncedida el 23 de 

5 matzo de 1999), patente do Estados Unidos 5.792,783 (oncedida sill de 

agosto do 1998), WO 99/10349 (publicado el 4 do matzo do 1999), WO 

97132856 (publicado el 12 do septiembr do 1997), WO 97/22596 (publicado of 

26 de junto cIa 1997)1 WO 98/54093 (publicado. of 3 de dicienbre de 1998), WO 

98102438 (publicado of 22 do enero de 1998), WO 991167$ (publicado el 8 de 

10 abnl de 1999)  y WO 98/02437 (publicado el 22 de enero do 1998), todos los 

cuales so incorporan on et presente documento por referercia en su totalidad 

Otros ejemplos do algunos inhibidores de VEGF e8peClflcos son tM862 (Cytran 

Inc of Kirkland, Washington, EE UU), anticuerpo monbclonal anti-VEGF 

bevacizurnab (Genentech, Inc of SØuth  San Francso, California), y 

15 angiozima, una nbozima sintØtica do Ribozyme (Boulder, Colorado) y Chiron 

(Emeryville, California) 

Los inhibidores del receptor ErbB2, tales como W-282974 (Glaxo 

Wellcome plc), y los anticuerpos monoclonales AR-209 (Aronex 

Pharmaceuticals Inc of The Woodlands, Texas, EE VU.) y213-1 (Chiron) so 

20 pueden administrar combinados con la composicion Dichs inhibidores de 

erbB2 rncluyen los descritos en los docurnentos WO 98/0244 (publicado el 22 

de enero de 1998), WO 99/35146 (publicado el 1.5 de juiio de 1999), WO 

99/35132 (pubitcado el 15 do Julio do 1999), WO 98/02437 (iubIicado et 22 do 

onero do 1998, WO 97/13780 (publicado el 17 do abnl do 1997), WO 95/19970 

25 (publicado of 27 do julio do 1995), patente de Estados (Jnidos 5.687.458 
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(concedida of 24 de diciembre de 1996), y patente de Estados Unidos 

5.877.305 (concedida el 2 de marzo de 1999), cada uno de los cuales se 

incorpora en el presente documento por referencia en su totalidad. Los 

inhibidores del receptor ErbB2 ütiles en  la presente invenciOn tambiØn se 

5 describen en la solicitud provisional de Estados Unidos n° 60/117.341, 

presentada el 27 de enero de 1999, y en la solicitud provisional de Estados 

Unidos n° 601117.346, presentada of 27 de enero de 1999, las cuales se 

is 

incorporan ambas en el presente documento por referenda en su totalidad. 

Otros agentes antiproliferativos que se pueden usar incluyen inhibidores 

10 de la enzima farnesil-protelna transferasa e inhibidores del receptor de tirosina 

cinasa PDGFr, incluyendo los compuestos descritos y reivindicados en las 

siguientes solicitudes de patentes de Estados Unidos: 09/221946 (presentada 

of 28 de diciembre de 1998); 09/454058 (presentada of 2 de diciembre de 

1999); 09/501163 (presentada of 9 de febrero, 2000); 09/539930 (presentada of 

15 31 de rnarzo, 2000); 09/202796 (presentada of 22 de mayo de 1997); 

09/384339 (presentada of 26 de agosto de 1999); y 091383755 (presentada el 

26 de agosto de 1999); y los compuestos descritos y reivindicados on las 

siguientes solicitudes de patente provisionales de Estados Unidos: 60/168207 

(presentada el 30 de noviembre de 1999); 60/170119 (presentada of 10 de 

20 diciembre de 1999); 60/177718 (presentada of 21 de enero de 2000); 

60/168217 (presentada of 30 de noviembre de 1999) y 60/200834 (presentada 

of I de mayo, 2000). Cada una de las solicitudes de patentes y solicitudes de 

patentes provisionales anteriores se incorporan en of presente documento per 

referenda en su totalidad. 

25 Las composiciones de la invención tamblØn se pueden usar con otros 
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agentes Ctiles en of tratarniento del crecimiento celular anOrnalo 0 cØncer, 

inctuyendo, pero sin limitar, agentes capaces do potencir las respuestas 

inmunitarias antitumorales, tales como anticuerpos CTLA4 (ahtigeno linfocitico 

citotô�xico 4), y otros agentes capaces do bloquear CTLA4; y agentes 

5 antiproliferativos tales domo otros inhibidores do la farnesil-proteina 

transferasa. Los Ænticuerpos do CTLA4 especificos quo se pueden usar on la 

presente invención inctuyen los descritos en la solicitud provisional do EE.UU. 

� - 

601113.647 (presentada of 23 do diciembre de 1998) quo $ incorpora en of 

presente documento por referenda on su:totalidad. 

10Salvo quo seexponga to contrarió, los siguientes tórrTinos  usados en la 

mernoria descriptiva y reivindicaciones tienen los siguientes significados 

discutidos. Las variables definidas on esta secciOn, tales como R, X, n y 

similares, son sOlo do referenda en esta secciOn, y no so petende quo tengan 

los mismos significados que of quo se pueda usar fuera le esta secciOn do 

15 definiciones. AdemÆs, muchos de los grupos definidos en of presente 

documento pueden estar opcionàlmentØ sustituidos. El llstdo en esta secciOn 

� 
do definiciones de sustituyentes tipicos es ilustrador y no so 

i 

I pretende quo limite 

los sustituyentes definidos on ninguna parte de esta mmoria descriptiva y 

reMndicaciones. 

20 Tat coma se usa on of presente documento, of simblo t------1 cuando so 

incorpora on la estructura qulmica do un sustituyente, significa quo of Ætamo at 

quo esth unido [-----]es of punto de uniOn do ese sustituyeite a aiguna posiciOn 

on otra molØcula. Par ejemplo, X en la molOcula hipotØtica CH3CH2-X so puede 
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3b 5 
definir como 

En este caso,la situaciôn de [ ------ ] unido a la posición numerada C-I de forma 

arbitraria, significa que C-I del anillo de fenilo estÆ unido al carbono metilØnico. 

5 Los simboLos"""y"-"cuando se usan juntos en una molØcula 

individual sin otra indicación, simplemente indican la estereoqulmica relativa de 

trans o cis, cuando sea aplicable. El simbolo’"y el simboio""usados 

juntos o separados, combinados con una indicación de que representan la 

estereoquimica absoluta, o una indicaciOn de "S" o "R" en la correspondiente 

10 estructura quimica o el nombre quimico que acompaæa, indican la 

estereoquimica absoluta del correspondiente centro quiraL 

"AlifÆtico" se refiere a hidrocarburos C1-C12 de cadena lineal, ramificada 

o ciclica, que estÆn completamente saturados o que contienen una a mÆs 

unidades de insaturación, pero que no son aromÆticos. Los ejemplos de grupos 

15 alifÆticos incluyen grupos aiquilo, aiquenhlo, aiquinilo lineales, ramificados o 

ciclicos y hIbridos de los mismos, tales como (cicloalquil)alquilo, 

(cicloalquenil)alquilo, etc. Un grupo alifâtico puede estar opcionalmente 

sustItuido con 1-6 sustituyentes. Los sustituyentes adecuados en un grupo 

alifÆtico incluyen, heterociclilo de 3-12 miembros, arito C6-C10, heteroarilo de 5-

20 12 miembros, haluro, -NO2, NH2, NR2, -CN, -COR, -COOR, -CONR2, -OH, -OR, 

-OCOR, -SR, -SOR, -S02R, -SONR2, -S02NR2, en los que R es H, aiquilo C1-

C10, heterociclilo de 3-10 miembros, arilo C6-C10, heteroarilo de 5-12 miembros. 



"Alquilo C1-C12" so refiere a un radical hidrocarburo saturado de cadena 

lineal o ramificada que tiene de I a 12 Ætomos do carbono. Un grupo alquilo C1-

C12 puede estar opcionalmente sustituido con al menos un sustituyente. Los 

sustituyentes adecuados en un grupo alquilo C1-C12 incluyen, pero no so 

5 limitan, heterociclilo do 3-12 miembros, arito C6-C10, heteroarilo de 5-12 

miembros, haluro, -NO2, -NR2, -CN, -COR, -COOR, -CONR2, -OH, -OR, 

-OCOR, -SR, -SOR, -S02R, -SONR2, -S02NR2, on los quo cada R es 

� 
independientemonte -H, alquilo C1 -C10, heterociclilo de 3-12 miembros, arilo C6-

C10, heteroarilo de 5-12 miembros. Los ejemplos de grupo alquilo C1-C12 

10 incluyen, pero no se limitan, metflo, etilo, propilo, isopropilo, butilo, sec-butilo, 

isobutilo, terc-butilo, pentilo, neopentilo, sec-pentilo, hexilo, heptilo, octilo, y 

similares, incluyendo las formas sustituidas de los mismos. AdemÆs, el tØrmino 

"alquilo" se refiere a un radical hidrocarburo saturado do cadena lineal o 

ramificada de I a 20 Ætomos de carbono, o de I a 12 Ætomos do carbono, o de 

15 1 a 8 Ætomos de carbono, o do I a 6 Ætomos do carbono, 0 de I a 4 Ætomos de 

carbono. "Aiquilo inferior" se refiere especIficamente a un grupo alquilo que 

tiene de I a 4 âtomos de carbono. El alquilo puede estar sustituido o no estar 

Isustituido. Los sustituyentes adecuados en un grupo alquilo son los mismos 

quo los descritos para un grupo alquilo C1-C12. 
20 "Cicloalquilo" se refiere a un radical hidrocarbonato saturado cIclico quo 

P tiene de 3 a 20 Ætomos do carbono. Un grupo cicloalquilo puede ser 

monocIclico y cuando sea posible puede ser bicidlico o policIclico. Un grupo 

cicloalquilo puede estar opcionalmente sustituido con at menos un sustituyente. 

Los sustituyentes adecuados en un grupo cicloalquilo son los mismos que los 

25 descritos para un grupo alquilo. Los ejemplos de grupos cicloalquilo incluyen, 
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pero no se limitan, ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo, cicloheptilo, 

ciclooctho, nobornhlo, adamantilo, y similares, incluyendo (as formas sustituidas 

de los mismos. 

"Carbociclilo no aromÆtico" se refiere a un grupo anular monocIc!ico todo 

5 carbonos de 3 a 12 miembros, grupo de sistema de anillos bicIcflco o 

multiciclico todo carbonos, on el que uno o mÆs de los anillos puede contener 

uno o mÆs dobles enlaces, pero ninguno de los anillos tiene un sistema de 

electrones p1 oletamente conjugado. Los ejemplos, sin limitaciOn, de 

carbociclilo noromÆtico son ciclopropilo, ciclobutilo, ciclopentilo, 

10 cictopentenilo, ciclohexilo, ciclohexadienilo, adamantanhlo, cicloheptilo, 

cicloheptatrienhlo, y similares. Un carbocicldo no aromªtico puede estar 

sustituido o no sustituido. Los grupos sustituyentes tipicos son los mismos que 

para el grupo aiquilo, como se define en el presente documento. Los ejemplos 

ilustrativos de carbociclilo no aromÆtico se obtienen, pero no se limitan, de los 

15 siguientes: 

a. 

000,0,039 

0 
. 
0 Zlb-

"Carbociclilo no aromªtico insaturado" se refiere a un carbociclilo no 

aromÆtico, tal como se define en el presente documento, que contiene at 
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menos un doble enlace carbono-carbono, un triple enlace carbono-carbono o 

un anillo de benceno. 

"Aiquenilo C2-C12" se refiere a un radical hidrocarburo insaturado de 

cadena lineal o ramificada que tiene de 2 a 12 âtomos de carbono. Un grupo 

5 alquenilo C2-C.12 puede tener uno o mÆs puntos de insaturaciOn (es decir, uno o 

mÆs dobles enlaces carbono-carbono). En el caso en el que el alquenilo C2-C12 

tenga mÆs de un doble enlace carbono-carbono, los dobles enlaces carbono-

carbono pueden estar conjugados o no conjugados. Un grupo alquenilo C2-C12 

puede estar opcionalmente sustituido con al merios un sustituyente. Los 

10 sustituyentes adecuados en un grupo alquenilo C2-C12 son los mismos que los 

descritos para un grupo aiquilo C1 -C12. Los ejemplos de alquenilo C2-C12 

incluyen, pero no se limitan, etenhlo, 1-propenilo, 2-propenilo, 1-butenilo, 2-

butenilo, isobutenila, y similares, incluyendo las formas sustituidas de los 

mismos. AdemÆs, el tØrmino "alquenilo" se refiere a un radical hidrocarburo 

15 insaturado de cadena lineal o ramificada que tiene de 2 a 20 Ætomos de 

carbono, o de 2 a 12 Ætomos de carbono, a de 2 a 8 Ætomos de carbono, o de 2 

a 6 Ætomos de carbono, a de 2 a 4 Ætomos de carbono. Un grupo alquenilo 

puede tener uno o mÆs puntos de insaturaciôn (es decir, uno ,o mÆs dobles 

enlaces carbono-carbono). En el caso en el que el grupo alquenilo tenga mÆs 

20 de un doble enlace carbono-carbono, los dobles enlaces carbono-carbono 

pueden estar conjugados o no conjugados. Un grupo alquenilo puede estar 

sustituido a no sustituido. Los sustituyentes adecuados en un grupo alquenilo 

son los mismos que los descritos para un grupo aiquifo C1-C.12. 

"Alcoxi" se refiere a ORc en el que R’ es alquilo C1 -C12, alquenilo C2-

25 C12, alquinilo C2-C12, cicloalquilo C3-C12 0 (alquilen C1-C6)-(cicloatquilo C3-C12). 
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Un "alcoxi C1 -C12" se refiere a un grupo alcoxi, como se define en e) presente 

documento, en el quo R° tiene de I a 12 Ætomosde carbono en total. 

"Alcoxialquilo" so refiere a un alquilo, como se define en el presente 

documento, que esth sustituido con a) menos un grupo alcoxi como se define 

5 en el presente documento. Un "aiquilalcoxi C2-C6" se refiere a un alquilalcoxi en 

el que el nümero total do carbonos do) alquilo y sus sustituyentes alcoxi es de 2 

a 6. 

"Aiquilamino" se refiere a en el que cada RP y R’ es 

independientemente H, alquilo, aiquenilo C2-C12, aiquinilo C2-C12, cicloalquilo 

’ 10 C3-C12, (aiquilen C1-C8)-(cicloalqui)o C3-C12) con la condición de que RP y no 

sean ambos H. Un "monoalquilamino" se refiere a un grupo aiquilamino, como 

se define en el presente documento, en el que uno de RP y R q es H. Un 

"dialquilamino" se refiere a un grupo alquilamino,.como so define en el presente 

documento, en el que ninguno de RP ni Rq es H. Un "aiquilamino C.1-C2" se 

15 refiere a un grupo alquilamino quo contiene do I a 10 Ætomos de carbono. 

"AIquinilo C2-C12" se refiere a un radical hidrocarburo de cadena lineal o 

ramificada 
que tiene 2-12 âtomos de carbono y a) menos un triple enlace 

carbono-carbono. En el caso en el que el aiquinilo C2-C12 tenga mÆs de un 

doble enlace carbono-carbono, los dobbs enlaces carbono-carbono pueden 

20 estar conjugados o no conjugados. Un grupo aiquinilo C2-C12 puede estar 

opcionalmente sustituido con al menos un sustituyente. Los sustituyentes 

adecuados en un grupo aiquinhbo C2-C12 son los mismos quo los descritos para 

un grupo alquilo C1 -C12. Los ejemplos do alquinilo C2-C12 incluyen, pero no se 

limitan, etinilo, 1-propinhbo, 2-propinilo, 1-butinilo, 2-butinilo y similares, 

25 incluyendo las formas sustituidas de los mismos. AdemÆs, el tØrmino "aiquinilo" 



se refiere a un radical hidrocarburo de cadena lineal o ramificada que tiene de 2 

a 20 Ætomos de carbono, o de 2 a 12 Ætomos de carbono, o de 2 a 8 ªtomos de 

carbono, o de 2 a 6 âtomos de carbono, o de 2 a 4 âtomos de carbono y que 

tiene al menos un triple enlace carbono-carbono. El alquinilo puede estar 

5 sustituido o no sustituido. Los sustituyentes adecuados en un grupo aiquinhlo 

son los mismos que los descritos para un grupo aiquhlo C.1 -C12. 

"Amino" se refiere a -NI-12". 

"Arilo C6-C10" se refiere a un anillo monocIclico todo carbonos o anillo 

policiclico con 6 a 10 Ætomos de carbono que fiene un sistema de electrones p1 

10 completamente conjugado. Un grupo arilo C8-C10 puede estar opcionalmente 

sustituido con al menos un sustituyente. Los sustituyentes adecuados de un 

grupo arilo C6-C10 son los mismos que los descritos para un grupo aiquilo C1 -

C12. Los ejemplos de arilo C6-C10 incluyen, pero no se timita, fenhlo y naftilo. 

Ademâs, el tØrmino "arilo" se refiere a un anillo monociclIco todo carbonos o 

15 anillo policiclico do 6 a 20 Ætomos de carbono que tienen un sistema de 

electrones ph completamente conjugado. El grupo arilo puede estar sustituido a 

no sustituido. Los ejemplos do arilo incluyen, pero no se Hmitan a, antracenilo, 

Sfenantrenulo y perilenilo. 

"Araiquilo" so refiere a aiquilo, como so define en el presente 

20 documento, que estÆ sustituido con un grupo arilo C6-C.10 como se ha definido 

antes; por ejemplo, -CH2fenhlo, -(CH2)2fenifo, -(CH2)3fenilo, 

CH3CH(CH3)CH2fenito, y similares y derivados de los mismos. Un araiquilo Ci-

C6 so refiere a un aiquilo C1-C6 quo estÆ sustituido con un grupo arilo C6-C10. 

"Heteroaralquilo" se refiere a alquilo, como se define en el presente 

25 documento, que estÆ sustituido con un grupo heteroarilo de 5-12 miembros, por 
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ejemplo -CH2piridinilo, -(CH2)2pirimidinilo, -(CH2)3irnidazoWo, y similares, y 

derivados do los mismos. Un heteroaralquilo C1-C6 se reflere a u   alquilo C1 -C 

quo estÆ sustituido con un grupo heteroarilo do 5-12 miembros. 

"Heteroarilo" se refiere a un grupo anular monocicUco 0 dondensado de 

5 5 a 12 Ætomos en el anillo, que contiene uno, dos, tres o cuatro heteroÆtornos 

en of anillo seleccionados de N, 0 y S, siendo el resto do los Ætmos del anillo 

C, y ademÆs, tiene un sistema do electrones pi completamente oonjugado. Los 

ejemplos, sin limitaciôn, de grupos heteroarilo no sustituidos soh pirrol, furano, 

tiofeno, imidazol, oxazol, tiazol, pirazol, piridina, pirimidina, quinolina, 

10 isoquinoflna, purina, tetrazol, triazina y carbazol. El grupo hetroariIo puede 

estar sustituido a no sustituido. Los sustituyentes tipicos iricluyen aiifÆticos C1-

C12, heterociclo de 3-10 miembros, arito do 6-10 miembros, hakro, -NO2, NH21 

NR2, -CN, -COR, -COOR, -CONR2, -OH, -OR, -OCOR, -SR, -SOR, -S02R, 

-SONR2, -S02NR2, en los que R es un alifÆtico C -0O3 heterociclo do 3-10 

15 miembros, arhlo C6-C10, heteroarilo de 5-10 miembros. 

Un "heteroarilo farrnacØuticamente aceptable" as uno que as 

suficientemente estable para estar unido a un compuesto de ha invenciOn, ser 

forrnulado en una composiciOn farmacØutica y posteriormente administrado a 

Un paciente que to necesite. 

20 Los ejemplos do grupos heteroarilo monocIchicos Upicos,I incluyen, pero 

no se himitan a: 
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EOCN cc? N’ 
H 

benzotriazol pirroto[2,3-b]piridina pfrrolo[2,3-c]piridina pirrolo[3,2-c]piridina 

(benzotriazoiilo) (pirrolo[2,3-b]piridinflo) (pirrolo[2,3- (pirrolo[3,2-

cJpiridiniIo) c]pridinflc) 

N N? N 
.(J;N 

pirroIo[3,2-b]pridina imidazo[4,5-b]pirkBnaimidazo[4,5- pirazolo[4, 3-

(pirroto[312- (imidazo[4,5- c]piridina d]piridina 

b}prdiniIo) b]piridinilo) (imidazo[4,5- (pirazolo[4,3-

c]piridinHo) d]piridinilo) 

H N 

cL;N cc’N 
(JJN JJNH 

pirazolo[4,3-c]piridina pirazolo[3,4-c]piridina 

(pirazoIoj43- (pirazolo[3,4-c]piidinilo) 

c]pndinilo) 

pirazolo[3,4-

b]pirithna 

(pirazolo[3,4-

b]piridinifo) 

isondoI 

(isoindoIJo) 



indazo( 

(indazolilo) 

1 00 

pirazolo[1 ,5-

a]piridina 

(pirazolo[1 ,5-

a]pirimidinhlo) 

N 

tienopirimidina 

(tienopirimidinilo) 

(NyN 

N 
H 
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1, L1 

purina indolizina 

(purinilo) (indolininilo) 

pirrolo[i ,2-

b]piridazina 

(pirrolo[1 ,2-

b]piridinilo) 

imidazo[ I ,2-

a]piridina 

(imidazo[I 2-

a]piridinflo) 

N,. N 

imidazo[1 ,2-

c]pirimidina 

(imidazo[I ,2-

c]piridazinifo) 

I N 

imidazo[I ,5-

a]pirid ma 

(imidazo[1 ,5-

a]piridinilo) 

cc) 

tienopirimidina 

(tieriopirimidinhlo) 



CON 

quinolina 

(quinolinilo) 

cc) 

quinoxalina 

(quinoxalinilo) 

I ,8-naftiridina 

(1 ,8-naftiridinilo) 

N 
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isoquinoJina 

(isoquinolinilo) 

N 

rN-

cinolina

(cinolinilo) 

quinazolina 

(azaquinazolina) 

N)LNJ 

ftaJazina (ftalazinflo) naftiridina I 7-naftiridina 

(I ,6-naftiridinflo) (I ,7-naftiridinito) 

I ,5-naftiridina 

(I ,5-naftindinilo) 

2,6-naftiridina 

(2,6-naftiridinilo) 

Thr 

2,7-naftiridina 

(2,7-naftiridinhlo) 

N 

N1.N 

pirido[3,2-d]pirimidina pirido[4,3-d]pirimidina pirido[3,4-d]pirimidina 

(pirido[3,2-dlpirimidinhlo) (pirido[4,3-d]pirimidinilo) (pirido[3,4-djpirimidinhlo) 
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pirido[2,3-d]pirimidina 
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pirido[213-b]pirazina 

cx) 

pirido[3,4-b]pirazina 

(pirido[2 ,3-d]pirimidinhlo) (pirido[2,3-bpirazinito) (pirido[3 ,4-bjpirazini(o) 

CN:CN

NN) 

18pirimido[5,4-d]pirimidina pirazino[2,3-b]pirazina pirimido[4,5-d]piri mid ina 

(pirimido[5,4-d]pirimidinhlo) (pirazino[2,3-b]pirazinhlo) (pirimido[4,5-

d]pirimidinhlo) 

"Heteroaliciclico" o "heterociclico" se refiere a un grupo monocIclico o 

policiclico que tiene de 3 a 12 âtomos en el aniflo, en el que de I a 4 Ætomos 

del anillO son heteroÆtomos seleccionados de N, 0 y S. "Heteroaliciclico" o 

5 "heterociclico" tambiØn pueden tener uno o mÆs dobles enlaces. Sin embargo, 

"heteroaliciclico" o "heterociclico" no tienen un sistema de electrones p1 

conjugados. El "heteroaliciclico" o "heterociclico" pueden estar sustituidos o no 

sustituidos. Los sustituyentes tIpicos incluyen, pero no se limitan, alifÆtico C1-

C12, arilo de 6-10 miembros, arilo de 6-10 miembros, haluro, -NO2, NH2, NR2, 

10 -CN, -COR, -COOR, -CONR2, -OH, -OR, -OCOR, -SR, -SOR, -S02R, en los 

que R es un aiqullo C1 -C10, heterociclilo de 3-10 miembros, arilo C6-C10, 

heteroarilo de 5-10 miembros. 

Los ejemplos de grupos heterociclilo saturados incluyen, pero no se 
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limitan a: 

0 S
 

 ET [NH Ey (3 
oxirano tiarano aziridina oxetano tiatano azetidina tetra hid rofurano 

(oxiranhlo) (tiaranilo) (aziridinilo) (oxetanhlo) (tiatanilo) (azetidinilo) (tetrahidrofuranilo) 

(3 (300 

tetrahid rotiofeno 

(tetrahidrotiofenhlo) 

0 co- )

pirrolidina tetrahidropirano tetrahid rotiopirano 

(pirrolidinilo) (tetrahidropi-ranhlo) (tetrahidrotiopiranilo) 

CS-) 

co) 

piperidina I ,4-dioxano I ,4-oxatiano morfo)ina 

(piperidinilo) (1 ,4-dioxanito) (I ,4-oxatianhto) (morfoliriUo) 

N S) 0 0 

piperazina I ,4-azatiana 

(piperazinhlo) (I ,4-azatiani!o) 

oxepano tiepano 

(oxepanilo) (tiepanilo) 

I ,4-ditiano 

(I ,4-ditianilo) 

(D 
azepÆn 

(azepanhlo) 



ii 
0 0 C-? cs? 

I ,4-d)oxepan I ,4-oxatiepÆn I ,4-oxaazepÆn I ,4-ditiepÆn 

(1 ,4-dioxepanilo) (1 4-oxatiepaniIo) (1 ,4-oxaazepanilo) (1 ,4ditiepanilo) 

� CNH CNH HN A, 

1 ,4-tieazepÆn I 4-diazepÆn tropano 

(1 ,4-tieazepanhl) (1 ,4-diazepani{) (tropanhlo) 

Los ejempos de grupos heterochclilo parciamente insaturados incluyen, 
pero no se limitan a: 

� 3,4-dthidro-2H-pirano 5,6-dihidro-2H-pirano 

(34-dihidro-2H-piranhIo) (5,6-dihidro-2H-piranilo) (2H-piranflo) 
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I ,2,3,4-tetrahidropiridina 

H

 

1,2,5,6-tetra hid ropiddina 

(1 2,3,4-tetrahidropiridinilo) (1 25,6-tetrahidropiridinilo) 

. Cuando se ailade "eno" despuØs do "ii" al final de un tØrmino para formar 

un nuevo tØrmino, el nuevo tØrmino se refiere a un dirradical formado por 

eliminaciOn de un Ætomo de hidrôgeno del tØrmino original del cual deriva el 

5 nuevo tØrmino. Por ejemplo, un alquileno se refiere a un grupo dirradical 

formado par eliminaciOn do un Ætomo de hidrOgeno de un grupo aiquilo y que 

un "metileno" so refiere a un radical divalente -CH2- derivado do eliminación de 

un Ætomo de hidrOgeno del metilo. MÆs ejemplos de dichos dirradicales 

incluyen, pero no so limitan a: aiquenileno, alquinileno, cicloalquileno, fenileno, 

10 heterociclileno, heteroarileno y (carbociclileno insaturado no aromÆtico), los 

cuales derivan do aiquenilo, alquinilo, cicloalquilo, fenhlo, heterociclilo, 

heteroarilo y (carbociclilo insaturado no aromÆtico), respectivamente. Par 

�1 

ejemplo, "cicloprophleno" se refiere tanto a 11S,como a Por ejemplo, 

"alquileno C1 -C3" se refiere a todos los siguientes: -CH2, -CH(CH3)-, -CH2-CH2-

15 , -CH2-CH2-CH2-, -CH(CH3).-CH2- y -CH(CH2CH3)-. 

"oxo" se refiere a una sustituciOn de oxigeno con doble enlace "0". 

"Hidroxi" so refiere a -OH. 

"Perfluoroalquilo" so refiere a un grupo aiquilo en el que todos los 



Ætomos de hidrógeno se han sustituido par Ætomos do Nor. 

"Opcional" u "opcionalrnente" significa quo el suceso a circunstancia 

descritos seguidamente puede ocurrir pero no es necesario que ocurra, y que 

la descripciOn incluye casos en los quo el suceso o circunsiancia ocurre y 

5 casos en los que no. Par ejemplo, "grupo heterociclo opcionalmente sustituido 

con un grupo aiquilo" significa que el alquilo puede estar presente pero no es 

necesaria, y la descripción incluye situaciones en las quo el grupo heterociclo 

SestÆ sustituido con un grupo aiquilo y situaciones en la quo el grupo heterociclo 

no estÆ sustituido con el grupo aiquito. 

10 Una "composiciOn farmacØutica" se refiere a una mezcia de uno a mÆs 

compuestos descritos en el presente documento, o sales, solvatos, hidratos o 

profÆrmacos do los mismos fisiolOgica/farmacØuticamente aceptables, con 

otros componentes qulmicos, tales como vehiculos y excipientes 

fisiolOgica/farmacØuticamente aceptables. El propósito de una composición 

15 farmacØutica es facilitar la administraciOn do un compuesto a un organismo. 

Tal como se usa en el presente documento, un "vehiculo 

fisioiogicalfarmacØuticamente aceptabte" se refiere a un vehiculo o diluyente 

quo no produce irritaciOn significativa a un organismo y no anula la actividad 

biologica y las propiedades del compuesto administrado. 

�� 20 Un "excipiente farmaceuticamente aceptable" se refiere a una sustancia 

inerte afladida a una composicion farmacØutica para facilitar aCn mas la 

administraciôn do un compuesto. Los ejemplos de excipientes, sin Iimitación, 

incluyen carbonato de cable, fosfato do cable, diferentes azücares y tipos de 

almidón, derivados do celubosa, gebatina, aceites vegetales y polietilenglicoles. 

25 Tal como se usa en el presente documento, Is expresiOn "sal 



farmacØuticamente aceptable" se refiere a las sales que retienen la eficacia 

biolOgica y las propiedades del compuesto original. Dichas sales incluyen: 

(1) sales de adiciOn de Æcido, que se pueden obtener por reacciOn do la 

base libre del compuesto original con Æcidos inorgnicos tales como Æcido 

5 clorhidrico, Æcido bromhidrico, Æcido nItrico, Æcido fosfOrico, àcido sulfürico y 

Æcido perclOrico y similares, o con Æcidos orgÆnicos tales como Æcido acØtico, 

Æcido oxÆlico, Æcido (D) o (L) mÆlico, Æcido maleico, Æcido metanosulfónico, 

Æcido etanosulfónico, Æcido p-toluenosulfônico, Æcldo saliculico, Æcido tartÆrico, 

Æcido cItrico, Æcido succinico o Æcido malónico y similares; o 

V 
10 (2) sales formadas cuando un proton Æcido presente en el compuesto 

original so sustituye por un ion metÆlico, p. ej, un ion de metal alcalino, un ion 

atcalinotØrreo, o un ion aluminio; o se coordina con una base orgÆnica tal como 

etanolamina, dietanolamina, trietanolamina, trometamina, N-metilgtucamina, y 

similares. 

15 "PK" se refiere al receptor de la proteina tirosina cinasa (RTK), tirosina 

cinasa "celular" o no receptora (CTK) y serinatreonina cinasas (STK). 

"ModulaciOn" o "modular" se refieren a la alteraciOn de la actividad 

cataUtica de las RTK, CTK y STK. En particular, la modulación se refiere a Ia 

activación de la actividad cataUtica de las RTK, CTK y 81K, preferibtemente la 

20 activación o inhibición de la actividad catailtica de las RTK, CTK y 81K, 

dependiendo de la ooncentraciOn del compuesto a sal a Ia que se exponen (as 

RTK, CTK o STK, o mâs preferiblemente, (a inhibición de (a actividad catalItica 

de (as RTK, CTK y STK. 

"Actividad catalitica" se refiere a la tasa de fosforilaciOn de la tirosina 

25 bajo la influencia, directa o indirecta, de RTK y/o CTK o la fosforilación de 



seilna y treonina baja la influencia, directa o indirecta, do STK. 

Toner en contacto" se refiere a poner juntos un compuesto do las 

presentes enseæanzas y una PK objetivo de una forma quo el compuesto 

pueda afectar a la actividad catalitica de (a PK, sea directamente, es decir 

5 interaccionando con la propia cinasa, a indirectamente, es decir, 

interaccionando con otra molØcula do la que dependa la actividad catalltica do 

la cinasa. Dicho "poner en contacto" se puede Ilevar a cabo "in vitro", es decir 

en un tuba de ensayo, en una placa petri o similar. En un tubo de ensayo, 

poner en contacto puede implicar sOlo un compuesto y una PK de interOs o 

10 puede implicar las cØlulas enteras. Las cØlulas tamblØn se pueden mantener a 

hacer crecer en placas de cultivo celular y poner en contacto con un compuesto 

en este entorno. En este contexto, la capacidad de un compuesto particular 

para afectar al trastomo relacionado con la PK, es decir, la C150 del compuesto, 

se puede determinar antes do usar los compuestos in vivo, con organismos 

15 vivos mÆs comp(ejos. Para cØlulas fuera del organismo, existen mUltiples 

procedimientos, y los expertos en la materia los conoceri bien, para poner las 

PK en contacto con los compuestos, incluyendo, pero sin limitar, la 

microinyecciOn celular directa y numerosas tØcnicas de vehiculo do 

transmembrana. 

20 "In vitro" se refiere a procedimientos Ilevados a cabo en un entomb 

artificial, tales coma, por ejemplo, sin Iimitación, en un tubo de ensayo a medlo 

do cultivo. 

"In vivo" se refiere a procedimientos lievados a cabo en un organismo 

vivo tal como, sin limitaciOn, un ratOn, rata o conejo. 

25 Un "trastorno relacionado con PK", "trastomno coriducido par PK" y 
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"actividad anómala de PK" se refieren todos a una afección caracterizada por (a 

actividad cataUtica de la PK inadecuada, es decir, subactividad o mÆs 

comtnmente sobreactivIdad, donde (a PK particular puede ser una RTK, una 

CTK o una STK. La actividad catalItica inadecuada puede surgir como 

5 resultado de: (1) expresión do PK en cØlulas quo normalmente no expresan PK, 

(2) mayor expresiOn de PK quo conduce a (a proflferación, diferenciación yb 

crecimiento cetular indeseados, o (3) menor expresiOn do PK quo conduce a 

reducciones indeseadas de (a proliferación, diferenciaciôn  y/o crecimiento 

celular. La sobreactividad de una PK se refiere a la ampllficación del gen que 

10 

codifica una PK particular o producciOn do un nivel do actividad de PK quo se 

puede correlacionar con un trastorno de proliferaciOn, diferenciación yb 

crecimiento celular (es decir, cuando aumenta of nivel de PK, aumenta (a 

gravedad do uno a mÆs sintomas del trastorno ce(ular). La subactividad es, por 

supuesto, to contrario, en La que la gravedad de uno o mÆs sintomas de un 

15 trastorno celular aumentan cuarido disminuye el five) do actividad de la PK. 

"Tratar", "que trata" y "tratamiento" so refieren a un procedimiento para 

ailviar o anular un trastorno celular mediado por PK y10 sus sintomas. En 

particular, con respecto at cancer, estos tØrminos simplemente significan quo 

se aumentarÆ (a expectativa de vida de un individuo afectado por un cancer, a 

20 quo se reducirân uno o mÆs sintomas do la enfermedad. 

"Organismo" so refiere a cualquier entidad viva que comprende al menos 

una cØlula. Un organismo viva puede ser tan sencilla, coma pot ejemplo, una 

cØlula eucariota individual a tan comptejo coma un mamifero, inc(uido un ser 

humano. 

25 "Cantidad terapØuticamente eficaz" se refiere a la cantidad de un 
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compuesto que se estÆ administrando que aliviarÆ en alguna medida uno 0 

mÆs do los sintomas del trastorno quo se estÆ tratando. Con respecto at 

tratamiento del cancer, una cantidad terapØuticamente eficaz se refiere a Ia 

cantidad que tiene at menos uno de los siguientes efectos: 

5 (1) reducir of tamaæo del tumor; 

(2) inhibir (es decir, ralentizar en alguna medida, preferiblemente parar) 

la metastasis tumoral; 

(3) inhibir en alguna medida (es decir, ralentizar en alguna medida, 

preferiblemente parar) el crecimiento tumoral, y 

’ 10 (4) aliviar en alguna medida (o preferiblemente elirninar) uno o mÆs 

sintomas asociados con el cancer. 

"Controlar" significa observar o detectar el efecto de poner en contacto 

un compuesto con una cØlula que expresa una PK particular. El efecto 

observado o detectado puede ser tin cambio en el fenotipo do la cØlula, en la 

15 actividadcatalitica do una PK 0 un cambio on la interacciOn de una PK con una 

pareja do union natural. En la tØcnica so conocen bien [as tØcnicas para 

observar o detectar dichos efectos. El efecto se selecciona de un cambio o de 

una ausencia de cambio en un fenotipo celular, un cambio o ausencia de 

cambio en la actMdad catalitica de dicha proteina cinasa 0 Ufl cambio 0 

20 ausencia de cambio en la interacciOn do dicha proteina cinasa con una pareja 

de uniOn natural en un aspecto final de esta invenciOn. 

"Fenotipo de la cØlula" se refiere at aspecto exterior de una cØlula o 

tejido a la funciôn biológica de la  cØlula a tejido. Los ejemplos, sin IimitaciOn de 

tin fenotipo dØ la cØluta son tamaæo celular, crecimiento celular, proliferaciOn 

25 celular, diferenciación celular, supervivencia celular, apoptosis, y absorciOn y 
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uso de nutrientes. Dichas caracteristicas fenotIpicas se pueden medir mediante 

tØcnicas conocidas en la tØcnica. 

"Pareja de union natural" se refiere a un polipØptido que se une a una PK 

particular en una cØlula. Las parejas de uniOn naturales pueden tener una 

5 funcion en la propagaciOn de una seæal en un procedimiento de transducciOn 

de seæales mediadas por PK. Un cambio en la interacciOn de la pareja de uniOn 

natural con la PK se puede poner de manifiesto como una mayor o menor 

concentración del comptejo de PK/pareja de union natural, y como resultado, 

en un camblo observable en la capacidad de la PK para mediar la transducciOn 

10 de seæales. 

DescripciOn detallada 

Los compuestos de formula I-VU se pueden preparar siguiendo las rutas 

sintØticas en of Esquema I y Esquema 2. En el Esquema I y Esquema 2 y las 

siguientes descripciones, "BOC", "Boc" o "boc" significa N-terc-butoxicarbonito, 

15 DCM significa CH2Cl2, DIPEA (tambiØn conocido como base de Hunig) significa 

diisopropiletilamina, DMA significa N,N-dimetilacetamida, "DMF" significa 

dimetilformamida, "DM50" significa dImetilsulfOxido, Et significa -CH2CH3, 

"MTBE" significa metil-t-butil-Øter, NMP signfica I -metil2-pirrotidinona, TEA 

significa trietilamina, TFA significa Æcido trifluoroacØtico, THF significa 

20 tetrahidrofurano. Aunque los esquemas I y 2 y la descripciOn se refieren at 

compuesto I, los esquemas I y 2 y la descripciOn so aplican igualmente a los 

compuestos U, III, IV, V, VI y VU. 

430 
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Esquema 2 
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El esquema I ilustra la sintesis del producto intermedlo 1(H) usado para 

hacer los compuestos de formula L El grupo amino del aminoÆcido sustituido 

5 1(A) se aiquila pars dar el compuesto 1(B). Esto tIpicamente se puede hacer por 

tratamiento del compuesto 1(A) con un agente alquilante en presencia de una 

base. Un reactivo de atquilaciOn usado habitualmente es un doble enlace 

electrOfilo activado. Unas condiciones de reacción tipicas de aIquilaciOn de 1(A) 



con un resto de doble enlace electrOfilo activado es tratar 1(A) con el resto de 

doble enlace activado en presencia de una base fuerte. El posterior tratamiento 

acuoso da el compuesto 1(B). El grupo amino del compuesto 1(B) despuØs so 

protege con un grupo boc para dar el compuesto 1(C). Esto se puede hacer 

5 tIpicamente por tratamiento del compuesto 1(B) con el agente Boo en presencia 

de una base. Unas condiciones tipicas son tratar el compuesto 1(B) con 

(Boc)20 en presencia de Me4NOH en MeCN como un disolvente. El grupo 

is 

âcido carboxilico del compuesto 1(C) despuØs se convierte en un ester do 

metilo del compuesto 1(D). Unas condiciones tipicas para convertir et grupo 

V 
10 acido carboxilico en el grupo ester de metilo es tratar 1(C) con yoduro de metilo 

en DMF en presencia de una base. El compuesto 1(D) despuØs experimenta 

una condensaciOn aldólica intramolecular para dar el compuesto 1(F). Esto 

tipicamente se puede hacer por tratamiento del compuesto 1(D) con una base 

fuerte en un disolvente aprótico. Unas condiciones tIpicas son tratar el 

15 compuesto 1(D) con t-BuOK en tolueno. El posterior tratamiento acuoso da el 

compuesto 1(F). El compuesto 1(F) despuØs experimenta una ciclación 2+3 con 

. un resto hidrazina para formar el compuesto 1(G). Unas condiciones tipicas de 

ciclación son calentar a reflujo el compuesto 1(F) con hidrazina y Æcido acOtico 

en EtOH. El nitrOgeno del pirazol base libre del compuesto 1(G) despuØs se 

20 acila para dar el compuesto 1(H). Unas condiciones tipicas do acilación son el 

tratamiento del compuesto 1(G) con carbonato de cloroetilo en THF. 

Se pueden encontrar condiciones sintØticas mÆs detalladas del esquema 

1 en la publicaciôn do solicitud do patente de EE.UU. n° 2003/0171357 y 

publicaciOn PCT WO 02/12242, cuyas descripciones se incorporan en el 

25 presente documertto por referenda. 
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El esquemä 2 ilustra . dos rutas pr las cuales so puden preparar Jos 

compuestos de formula I a pa,ir. del producto intermedlO lH). En la primera 

ruth del esquema 2, se escinde of . grupo protector ester do jetilo del nitrOgeno 

� del pirazol do 1(H) pare der of compuesto U(A). Esta reacci6r s.. puede Ilevar a 

5 cabo tipicarnente tratando of sustrato 1(H) con una base. Uras condiciones de 

reacciOn tipicas son catentar a reflujO of sustrato 1(14) en 01oxano 
. 

y .DCM en 

� presencia do 2-3 equivalontes do LIOH seguido do trataniento . acuoso. El. 

compuesto 0A Øxperimenta una reacciOn nucteÆfila con un resto R1 eleotrOfilo 

pare dar of compuesto 0(B). Este reacciOn nucleOfila puee ser atquHaciOn, 

10 acilaciOn, sulfóhilaciOn, arninaciOn reductOra y muchas otras reacciones quo so 

.pueden Ilevar a cabo pare of grupo amino del pirazol del conpuesto IIA). Unas 

condiciones de alquilación tlpiôas para transformar II(A)  n 0(B) son hacer 

reaccionar 0(A) con . R1-Cl on presencia do base en exces, tat como DMA y 

TEA a una temperature elevada de 80 140°C, y .opcionahente con radiación 

15 de microondas. El posterior tratamiento acuoso da of cornpusto 11(B). Despues 

Se elimin6 el grupo Boc del nitrogeno del pirrol del coflipueto 11(B) pare der of 

compuOsto . 0(C) Esto se . puede hacer tipicamente por tratarlento do 11(B) con 

un Æcido fuerte. Unas condiciones tipicas son tratar el c4mpuesto 0(B) con 

TPA:DCM 1:1 a temperature amblente durante dos hras. El posterior 

20 tratarniento acuoso da of compuesto. ll(). AItemativament, la transformaciOn 

del compuesto 11(A) on of compuesto 11(C) se puede flevar cabo..en una sole 

etapa. La alcuilación  del compuesto II(A) y Ia .eliminaciOn?Iel grupo protector 

� boo del nitrógeno del. pirrol se puede Ilevar a cabo on una reacci6n en un solo. 

matraz. Unas condiciones de reacción tipicas son mezclar I sustrato 0(A) con 

25 of reactivo ��de alquilaciOn R1-CI, DMA en exceso, un equiiälente de HCI, en 
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dioxano a una temperatura elevada con radiacion do microo 

11(C) despuØs experimenta una reaccion nucleófila con un 

dar of compuesto I. La reacción nucleOfila puede ser al( 

sulfonhlaciOn, am.inación� reductora . y otras reacciones quo 

5 cabo con una aiquflamina secundarta Una reaccion de acita 

0(C) se puede ilevar a cabo haciendo reaccionar of com 

resto do adllaciOn W. Unas condiciones do reacciOn do a 

hacer reacciorar 0(C) con un .resto isocianato R4 on pr 

temperatura ambiente El posterior tratamiØnto acuoso da of 

as. El compuesto 

lectrófiio R4 pare 

IaciOn, acilaciOn, 

pueden hover a 

Sn del con puesto 

sto 0(C) con un 

ación tipicas son 

encia di TEA a 

10 En Ia segunda ruth del esquema 2, so elimina of grupo boo del nitrogeno 

del pirrol Para dar of compuesto 111(A). Està so puede Ilivar a cabo tipicanente 

por tratamiento del compuesto 1(H) con un Æc;do fuerte Unap condiciones de 

reaccion tipicas son tratar of compuesto 1(H) con HCI 4 N an doxano y DOM. El 

posterior tratamiento acuoso da 111(A) l compuesto III(A) despuØs puede 

15 experimenter una reacclOn nucleOfila con un electrOfilo R4 pira of compuesto 

111(B) Debido a quo of grupo -NH2 unklo al pirazot en el coripuosto 111(A) as 

menos reactivo que of nitrógeno del pirrol do 111(A), Ia transfomaciOn do 11I(A 

on 111(B) so puede Ilevar a cabo sin proteger of grupo -NF del pirazol del 

compuesto 111(A) La reacctOn nucleôfila  Itevada a cbo Para esta 

20 transformacion puede ser una a1qui1acton acdacion, su1fonilci6n, aminaciOn 

reductora Se prefieren condiciones cia racciOn reIativameite suaves pare 

lograr Ia selectividad do Ia reacciOn Una reaccion do acilacin do 111(A) para 

dar 111(B) so tleva a cabo por tratamiento del compuesto III(A) 
on

 un agente do 

acilacion en presencia do una base Unas condiciones do reacion tiptoes son 

25 mezclar of compuesto 111(A) con exceso do base, tel como D’IPEA on DCM y 
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aæadir Is sotución rasultante a Ufl isocianato a 0°C La mezcla de reacción SE 

mantiene a 0°C durante aproximadamente dos hora Para que se complete l 

reaccion El posterior tratamiento acuoso da et compusto 111(B) 

La acilacion selectiva del nftrogeno del pirrol on presencia del -NH2 sir 

5 proteger unido at pirazol, pare obtener el öomuesto 111(B) tarnbiØn Se puede 

hacer a partir del compuesto 1(H), par of producto intermedia de 111(0) El 

nttrogeno del pirrol de 1(H) Se desprotege y se acila a4licionatmente Para dar el 

compuesto 111(0) Esto se puede hacer par tratamient del compuesto 1(H) con 

un acido fuerte, reduclendo Ia mezcla de reacciOn un resduo y despuØs 

10 haclendo reaccionar of restduo con un agente do aciIcion Unas condiciones 

do reaccion tiptoes son tratar of compuesto 1(H) con HCI 4 N an dioxano a 

temperatura arnbtente, durante dos horas y postenorriente separar todos los 

disolventes El residuo se disuelve y se basifica con ursa base tat como Dl PEA 

DsspuØs, Ia soluciOn resultante se aæade a trifosgen, a 0°C La mezcla do 

15 reaccion so deja agitar a 0°C durante I hare El posted cr tratamiento acuoso da 

of compuesto 111(D) El compuesto 111(0) bruto desçuØs reacciona con un 

nucleOfilo pare dar el compuesto 111(B) Unas condIcioes de reacclón tipicas 

son mezclar of compuesto 111(0) con un resto amine nuleOflIo R4 an presencia 

do una emma no nucleóflla en DCM a temperature anbiente La mezcta cle 

20 reaccion se mantiene a temperatura ambiente durane aproximadamente 2 

hares El posterior tratamiento acuoso da of compuesto Oh(B) 
So ellmina.el grupo protector ster do etilo on of ritrôgeno del pirazot del 

compuesto 111(B) pare dar of compuesto base tibre lI1(C). Esto so puede hacer 

tipicamente tratando of compuesto 111(B) con una basel Unas condiciones de 

25 reacciOrm tipicas son calentar a refiujo  of compuesto i1t(B en dioxano y DCM en 

- ---- -------,-.-.- -------.----- .- -_ _______________ 
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presencia do 2-3 equivalentes do LIOH. El posterior tratamiento acuoso da el 

compuesto 111(C). El compuesto 111(C) despuØs experimenta una reacciOn 

nucleOfita con un resto etectrOfilo R1. La reacción nucleOfila puede ser una 

alquilaciOn, acilación, sulfonilaciOn, aminaciOn reductora o una do muchas otras 

5 reacciones que so Ilevan a cabo en un grupo funcional amina. Unas 

condiciones do reacciOn do alquitación tipicas son tratar el compuesto 111(C) con 

un agente de atquitación tat como R1-Cl, en presencia do una base tat como 2 

equivalentes de DMA, en un disolvente tat como NMP, despuØs la mezcla de 

reacciôn se calienta con radiaciOn de microondas a 140°C durante cuatro 

to 

10 horas. El posterior tratamiento acuoso y purificaciOn da el compuesto do 

fOrmula I 

Salvo que se indique to contrario, todas las referencias en et presente 

documento a los compuestos de la invención incluyen referencias a sates, 

solvatos, hidratos y complejos de los mismos, y a solvatos, hidratos y 

15 complejos do las sates de los mismos, incluidos polimorfos, estereoisOmeros, y 

versiones de los mismos marcados con isótopos. 

SLas sates farrnacØuticamente aceptables incluyen sales de adiciOn do 

Æcido y de base (incluidas disales). Las sales do adición de Æcido adecuadas se 

forman a partir de Æcidos que forman sales no tóxicas. Los ejemplos incluyen 

20 las sales do acetato, aspartato, benzoato, besilato, bicarbonato/carbonato, 

bisulfatotsulfato, borato, camsilato, citrato, edisitato, esilato, formato, fumarato, 

gluceptato, gluconato, glucuronato, hexafluorofosfato, hibenzato, 

clorhidrato/cloruro, bromhidrato/bromuro, yodhidrato/yoduro, isetionato, lactato, 

malato, maleato, malonato, mesilato, metilsutfato, naftilato, 2-napsilato, 

25 nlcotinato, nitrato, orotato, oxalato, palmitato, pamoato, fosfato/hidrOgeno-
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fosfato/dihidrOgeno-fosfato, sacarato, estearato, succinato, tartrato, tosilato y 

trifluoroacetato. 

Las sales de base adecuadas so forman a partir de bases que forman 

sales no tOxicas. Los ejemplos inc(uyen las sales de aluminlo, arginina, 

5 berizatina, calcio, colina, dietilamina, diolamina, glicina, lisina, magneslo, 

meglumina, olamina, potaslo, sodlo, trometamina y cinc. 

Pars una revision de las sales adecuadas, vØase "Handbook of 

Pharmaceutical Salts: Properties, Selection, and Use" de Stahl y Wermuth 

(Wiley-VCH, Weinheim, Alemania, 2002), cuya descripción se incorpora en el 

10 presente documento por referenda en su totalidad. 

Una sal farmacØuticamente aceptable de los compuestos de la invenciOn 

se puede preparar fÆcilmente mezclando entre si soluciones del compuesto y 

del Æcido o base deseados, segün convenga. La sat puede precipitar do la 

soluciOn y se puede recoger por filtraciOn o se puede recuperar por 

15 evaporación del disolvente. El grado de ionizaciOn do la sal puede variar do 

completamente ionizada a casi no lonizada. 

� Los compuestos de Ia invención puede existir en forms tanto no 

solvatada como solvatada. El tØrmirio "solvato" se usa en el presente 

documento para describir un complejo molecular que comprende el compuesto 

20 de la invenciOn y una o mÆs molØculas de disolvente farmacØuticamente 

aceptables, por ejemplo, etanol. El tØrmino "hidrato" Se usa cuando el 

disolvente es agua. Los solvatos farmacØuticamente aceptabtes de acuerdo 

con la invenciOn incluyen hidratos y solvatos en los que el disolvente de 

cristalizaciOn puede estar sustituido con isótopos, p. ej. D20, d6-acetona, d6-

25 DM50. 
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TambiØn estân incluidos en el alcance de la invenciOn los complejos 

tales como clatratos, complejos de inclusiOn de fÆrmaco-huOsped, en los que a 

diferencia de los solvatos mencionados, el fÆrmaco y el huØsped estªn 

presentes en cantidades estequlomØtricas y no estequlomØtricas. TamblØn 

estÆn incluidos complejos del fârmaco que contienen dos o mØs componentes 

orgÆnicos y/o inorgØnicos que pueden estar en cantidades estequlomØtricas y 

no estequlomØtricas. Los complejos resultantes pueden estar ionizados, 

parciatmente ionizados o no ionizados. Para una revision de dichos complejos, 

vOase J. Pharm. Sc., 64 (8), 1269-1288 de Hateblian (agosto 1975), cuya 

descripciOn se incorpora en el presente documento por referenda en su 

totalidad. 

TambiØn estÆn dentro del alcance de la invenciôn polimorfos, 

profÆrmacos e isOmeros (incluidos isOmeros Opticos, geomØtricos y tautOmeros) 

de los compuestos de la invenciOn. 

Los derivados de compuestos de la invenclOn pueden tener poca o no 

tener actividad farmacolOgica por SI mismos, pero cuando se administran a un 

paciente se pueden convertir en los compuestos de la invención, por ejemplo, 

por escisiOn hidrolitica. Dichos derivados se ilaman "profØrmacos". So puede 

encontrar mÆs informaciOn acerca del usa de profÆrmacos en "Pro-drugs as 

Novel Delivery Systems", Vol. 14, ACS Symposium Series (T Higuchi and W 

Stella) y "Bioreversible Carriers in Drug Design", Pergamon Press, 1987 (ed. E 

B Roche, American Pharmaceutical Association), cuyas descripciones se 

incorporan en el presente documento par referencia en su totalidad. 

Los profØrmacos do acuerdo con la invenciOn so pueden producir, par 

ejemplo, sustituyendo los grupos funcionales adecuados presentes en los 
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compuestos de la invención con determinados restos que conocen los expertos 

en la materia coma "pro-restos", coma se describe, par ejemplo, en ’Design of 

Prodrugs" de H Bundgaard (Elsevier, 1985), cuya descripción se incorpora en 

el presente documento par referenda en su totalidad. 

5 Algunos ejemplos de profÆrmacos de acuerdo con la invenciOn incluyen: 

(I) cuando el compuesto contiene un grupo funcional Æcido carboxIlico 

(COOH), un ester del mismo, par ejemplo, sustituciOn del hidrogeno por aiquilo 

(C1-C8); 

(ii) cuando el compuesto contiene un grupo funclonal alcohol (-OH), un 

’ 10 Øter del mismo, por ejemplo, sustitución del hidrOgeno par alcanoiloxi(Ci-C6)-

metilo; y 

(iii) cuando el compuesto contiene un grupo funionaI amina primaria a 

secundaria (-NH2 a -NHR en el que R 0 H), una amida del mismo, por ejemplo, 

sustituciôn de uno o ambos hidrOgenos par alcanoilo (Cl-C,o). 

15 Otros ejemplos de grupos de sustitución de acuerdo con los ejemplos 

anteriores y ejemplos de otros tipos de profÆrmacos se pueden encontrar en las 

referencias mencionadas. 

Finalmente, algunos compuestos de la invención pueden actuar par si 

mismos como profÆrmacos de otros compuestos de la invenciOn. 

20 Los compuestos de la invención que contienen uno a mÆs Ætomos de 

carbono asimOtricos pueden existir coma dos o mÆs estereoisOmeros. Cuando 

un compuesto de la invenciOn contiene un grupo alquenhlo a aiquenileno, son 

posibles los isómeros geomØtricos cis/trans (a Z/E). Cuando el compuesto 

contiene, por ejemplo, un grupo ceto u oxima 0 Ufl resto aromÆtico, puede 

25 haber isomerla tautómera ("tautomeria"). Un solo compuesto puede presentar 
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mÆs de un tipa de isomeria. 

EstÆn incluidos en el alcance do la invención todos los estereoisOmeros, 

isómeros geomØtricos y formas tautOmeras de los compuestos de la invención, 

incluyendo los compuestos. que presentan mÆs de un tipo de isomerla, y 

5 mezclas de uno o mÆs de los mismos. TamblØn estÆn incluidas las sales de 

adiciOn de Æcido o de base on las que el contraión es ópticamente activo, par 

ejemplo, D-Iactato o L-lisina, o racØmico, par ejemplo DL-tartrato o DL-arginina. 

Los isOmeros cisitrans se pueden separar por tØcnicas convencionales 

que conocen los expertos en la materia, por ejemplo, cromatografia y 

p 
10 cristalización fraccionada. 

Las tØcnicas convencionales para preparar/aislar enantiOmeros 

individuales incluyen sintesis quiral a partir de un precursor ópticamente puro 

adecuado o la resofución del racemato (o el racemato de una sal o derivado) 

usando, por ejemplo, cromatografia lIquida de alta presiOn (HPLC) quiral. 

15Alternativamente, el racemato (a precursor racØmico) se puede hacer 

reaccionar con un compuesto ópticamente activo adecuado, par ejemplo, un 

alcohol, o en el case de que el compuesto contenga un resto Æcido o bØsico, un 

âcido a base tat coma Æcido tartÆrico o 1-feniletilamina. La mezcla de 

diastereoisOmeros resultante se puede separar por cromatografIa yb 

20 cristalizaciOn fraccionada y convertir uno o ambos diastereoisOmeros en el a los 

correspond ientes enantiOmeros puros, por medios que conoce bien el experto 

en la materia. 

Los compuestos quirales de la invención (y sus precursores quirates) se 

pueden obtener enriquecidos en un enantiOmero usando cromatografla, 

25 tIpicamente HPLC, en una resina asimØtrica con una fase móvil, que consiste 
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en un hidrocarburo, tipicamente heptano o hexano, que contiene de 0 a 50% de 

isopropanol, tipicamente de 2 a 20%, y de 0 a 5% de una aiquilamina, 

tIpicamente 0,1% de dietilamina. La concentración del eluato da Ia mezcla 

en riquecida. 

5 Los conglomerados estereoisômeros se pueden separar por tØcnicas 

convencionales que conocen los expertos en la materia; vØase, por ejemplo 

"Stereochemistry of Organic Compounds" de E.L. Eliel (Wiley, New York de 

1994), cuya descripción se incorpora en el presente documento par referenda 

en su totaildad. 

10 La invención tambiØn incluye compuestos de la invención marcados con 

isOtopos, en los que uno a mªs Ætomos se sustituyen por un 6tomo que tiene el 

mismo nümero atOmico pero una masa atOmica o nUmero mÆsico diferente de 

la masa atómica a nUmero mÆsico que se encuentra normalmente en la 

naturaleza. Los ejemplos de isótopos adecuados para incluir en los 

15 compuestos de la invención incluyen isótopos de hidrogeno, tales como 2H y 

3H, de carbono tales como 11C, 13C y 14C, de cloro tales coma 36Cl, de flüor 

tales como 18F, de yodo tales como 1231 
y 1251 de nitrOgeno tales como 13N y 

15N, de oxIgeno tales coma 150, 17 
y
 180, de fôsforo tales como 32P, y de 

azufre tales como 35S. Algunos compuestos de la invención marcados con 

20 isOtopos, por ejemplo, los que incorporan un isOtopo radiactivo, son Otiles en 

los estudios de distribuciôn tisular de fÆrmaco y10 tejido. Los isOtopos 

radiactivos tritia, 3H, y carbono 14, 14C, son particularmente Utiles para este 

propósito en vista de su facilidad de incorporadiOn y fÆciles medios para su 

detecciÆn. La sustituciOn por isOtopos pesados tales coma deuterio, 2H, puede 

25 proporcionar algunas ventajas terapŒuticas que resultan de la mayor 
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establildad metabôllôa, por ejemplo, mayor semivida in vivo o menores 

requisitos de dosificaciOn, y por lo taæto on algunas circunstancias pueden 

preferirse. La sustitución por isótopos que emiten positrories, tales como 11C, 

18F, 150 y 13N, puede ser ütiI en los estudios do tornogrfia por emisiOn de 

positrones (PET) para examinar la ocupaciOn del receptor pr el sustrato. 

Los compuestos do La invención marcados con isôtopos en general se 

pueden preparar por tØcnicas convencionales que conocen los expertos en Pa 

materia, o por procedimientos anÆlogos a los descritôs en el presente 

documento, usando un reactivo marcado con isótopos adecuado en lugar del 

reactivo no marcado que se usaria de Jo :ctntrario. 

Los solvatos farmacóuticamente aceptables de acuetdo con la invenciOn 

incluyen aqudllos en los que el disolvente de cristallzaciôn puede toner 

sustituciOn isotOpica, p. ej., D20, d6-acetcna, d6-DMSO. 

Los compuestos de la invención dirigidos 81 USO farmcØutico se pueden 

administrar como productos cristalinos oamorfos, o mezcla$ de los mismos. Se 

pueden obtener, por ejemplo, como tapones sOlidos, polvos o peliculas por 

procedimientos tales como precipitaciOn, cristalización, LiofiflzaciOn, secado por 

atornización a secado por evaporacion. Para este propôsito se puede usar el 

secado con microondas o con radiofrecuencia. 

Los compuestos se pueden admihistrar solos a combinados con uno o 

mÆs de otros compuestos do la invenciôn, o combinadds con uno o mÆs 

fârmacos distintos (o como cualquier combinaciôn de los mismos). En general, 

se administrarAn como una forrnulación asociados con uno, o rnâs excipientes 

farmacØuticamente aceptabbes. El tØrmino "excipiente" se 4isa en el presente 

25 documento para describir cualquier Ingrediente distinto del o los compuestos do 
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la invención. La elecciOn del excipiente en gran medida dependerÆ de factores 

tales como el modo de administración particular, el efŁcto del excipiente en la 

solubilidad y estabilidad, y Is naturaleza de Ia forma de dosiflcaciOn. 

Las composiciones farmacOuticas adecuadas para el suministro de 

5 compuestos de la invención y los procedimientos para su preparaciOn serÆn 

fÆcilmente evidentes para los expertos en la materia. Dichas composiciones y 

procedimientos para su preparaciOn se pueden encontrar, por ejemplo, en 

"Remington’s Pharmaceutical Sciences", 19th Edition (Mack Publishing 

Company de 1995), cuya descripciôn se incorpora en el presente documento 

V 
10 por referenda en su totaildad. 

AdrninistraciOn oral 

Los compuestos de (a invendión se pueden administrar por via oral. La 

administraôiôn oral puede implicar tragar, de modo que el compuesto entre en 

el tracto gastrointestinal, o se puede usar la administración bucal a sublingual 

15 por (a cual el compuesto entra en el torrente sanguineo directamente desde la 

boca. 

Las formulaciones adecuadas para administraciOn oral incluyen 

formulaciones sOlidas tales como comprimidos, cÆpsulas que contienen 

particulados, IIquidos a polvos, pastiflas (incluidas las rellenas de liquidos), 

20 chides, multi y nanoparticutados, geles, so(uciOn sólida, tiçosoma, peticulas 

- - (incluidas mucoadhesivas), Ovulos, pulverizaciones y formulaciones lIquidas. 

Las formulaciones liquidas incluyen suspensiones, solUciones, jarabes y 

elixires. Dichas formulaciones se pueden usar coma cargas en cÆpsulas 

blandas o duras y tipicamente incluyen un vehiculo, por ejemplo, agua, etanol, 

25 polietilengiicoi, propilenglicol, metilcelulosa 0 Ufl aceite adecuado, y uno o mÆs 
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agentes de emulsion y/o agentes de suspensiOn. Las formulaciones liquidas 

tambiØn se pueden preparar por recortstituciOn do un sOlido, por ejemplo, a 

partir do un sobre. 

Los compuestos do la invenciOn tambiØn se pueden usar en formas do 

5 dosificaciOn do disoluciôn râpida, disgregacion râpida, tales como las descritas 

en Expert Opinion in Therapeutic Patents, 11(6), 981-986 de Liang y Chen 

(2001), cuya descripciOn so incorpora en el presente documento por referencia 

en su totalidad. 

Para las formas de dosificaciOn do comprimidos, dependierido do la 

10 dosis, el fÆrmaco puede constituir do I% en peso a 80% en peso do la forma 

do dosificaciôn, mÆs tipicamente do 5% en peso a 60% en peso do la forma de 

dosificaciOn. AdemÆs dot fÆrmaco, los comprimidos en general contienen un 

disgregante. Los ejemplos do disgregantes incluyen aimidOn-glicolato sOdico, 

carboximetilcelulosa sOdica, carboximetilcelulosa do caiclo, croscarmelosa 

15 sOdica, crospovidona, polivinilpirrolidona, metilcelulosa, celulosa microcristalina, 

hidroxipropilcelulosa sustituida con aiquilo inferior, almidOn, almidOn 

pregelatinizado y alginato sódico. En general, el disgregante comprender do 

1 % en peso a 25% en peso, preferiblemente do 5% en peso a 20% en peso do 

la forma de dosificaciOn. 

20 En general so usan aglutinantes para impartir cualidades cohesivas a 

una formulaciOn do comprimido. Los aglutinantes adecuados incluyen celulosa 

microcristalina, gelatina, azücares, polietilenglicol, gomas naturales y sintØticas, 

polivnilpirrolidona, almidón pregelatinizado, hidroxipropilcetulosa e 

hid roxipropil metilcelulosa. Los comprimidos tambiOn pueden contener 

25 diluyentes, tales como lactosa (monohidrato, monohidrato secado por 
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pulverizaciOn, anhidra y similares), manitol, xilitol, dextrosa, sacarosa, sorbitol, 

celulosa microcristatina, almidón y dihidrato do fosfato cOlcico dibÆsico. 

Los comprimidos tamblØn pueden incluir opcionalmente agentes 

tensioactivos, tales coma laurilsulfato sOdico y poilsorbato 80, y deslizantes 

tales como dióxido do siticlo y talco. Cuando estÆn presentes, los agentes 

tensioactivos tipicamente estÆn en cantidades do 0,2% en peso a 5% en peso 

del comprimido, y los deslizantes tipicamente do 0,2% en peso a 1% en peso 

del comprimido. 

Los comprimidos en general tamblØn contienen lubricantes tales como 

estearato magnØsico, estearato do calcio, estearato do cinc, estearil4umarato 

de sodlo y mezclas de estearato magnØsico con laurilsulfato sódico. Los 

lubricantes en general estÆn presentes en cantidades do 0,25% en peso a 10% 

en peso, preferiblemente do 0,5% en peso a 3% en peso del comprimido. 

Otros ingredientes convencionales incluyen antioxidantes, colorarites, 

agentes aromatizantes, conservantes y agentes de enmascaramiento del 

sabor. 

Los comprimidos de ejemplo contienen hasta aproximadamente 80% en 

peso del fØrmaco, de aproximadamente 10% en peso a aproximadamente 90% 

en peso de aglutinante, do aproximadamente 0% en peso a aproximadamente 

20 85% en peso de dlluyente, de aproximadamente 2% en peso a 

aproximadamente 10% en peso de disgregante, y de aproximadamente 0,25% 

en peso a aproximadamente 10% en peso do lubricante. 

Las mezclas de los comprimidos se pueden comprimir directamente o 

mediante rodillo para formar comprimidos. Las mezclas o porciones do mezclas 

25 de los comprimidos alternativamente se pueden granular en htmedo, seco o 
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fundido, congelar en fundiclo o extruir antes de formar el comprimido. La 

formulación final puede incluir una o mÆs capas y puede estar recubierta o no 

recubierta; o puede estar encapsulada. 

La formulación do comprimidos se discute con detalle en 

5 "Pharmaceutical Dosage Forms: Tablets, Vol. 1", de H. Lieberman 
y 

L. 

Lachman, Marcel Dekker, N.Y., N.Y., 1980 (ISBN 0-8247-6918-X), cuya 

descripciOn so incorpora en el presente documento por referenda en su 

S totalidad. 

Las formulaciones sOlidas para administraciOn oral se pueden fomiular 

’ 10 para la liberación inmediata y/o modificada. Las formulaciones de IiberaciOn 

modificada incluyen la Iiberación retardada, sostenida, pulsada, controlada, 

dirigida y programada. 

Las formulaciones de Iiberación modificada adecuadas so describen en 

(a patente de EE.UU. n° 6.106.864. Se pueden encontrar detalles do otras 

15 tecnologias de liberaciOn adecuadas tales como dispersiones de alta energia y 

osmóticas y particulas recubiertas, en Verma y col., Pharmaceutical 

Technology On-line, 25(2), 1-14 (2001). El uso del chicle para lograr (a 

(iberación controlada se describe en et documento WO 00/35298. Las 

descripciones de estas roferencias se incorporan en el presente documento por 

20 referenda on su totalidad. 

Administraciôn parentera 

Los compuestos de (a invenciOn tamblØn so pueden administrar 

directamente al torrente sanguineo, en el misculo o en un órgano interno. Los 

medios adecuados para la administración parenteral incluyen (a intravenosa, 

25 intraarterial, intraperitoneal, intratecal, intraventricular, intrau retral, intraesternal, 
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intracraneal, intramuscular y subcutÆnea. Los dispositivos adecuados para 

administración parenteral incluyen inyoctores do aguja (incluyendo microaguja), 

inyectores sin aguja y tØcnicas de infusiOn. 

Las formulaciones parenterales tipicamente son soiuciànes acuosas que 

5 pueden contener excipientos tales como sales, hidratos de carbono y agentes 

do tamponamiento (prefetiblemente a un pH de 3 a 9), pero para algunas 

aplicaciones, se pueden formular mÆs adecuadamente on forma do una 

soluciOn no acuosa estOril o como una forma seca para I,Usar junto con un 

vohiculo adecuado tat como agua estOril sin pirOgenos. 

10 La preparaci6n do las formulaciones parenterales en condiciones 

estØriles, por ejemplo, por liofihizaciOri, so puede Ilevar a cabo fØcilmente 

usando tØcnicas farmacØuticas estØndar que conocen bien los expertos on la 

materia. 

La solubilidad do los compuestos do la invenclOn usados on la 

15 preparaciOn do soluciones parenterales so puede aumentar:mediante el use do 

tØcnicas do formulaciOn adecuadas, tales come la incorpàraciOn de agentes 

potenciadores do la solubilidad. 

Las formulaciones para administración parenteral se pueden formular 

para ser de liberaciOn inmediata y/o modificada. Las formulaciones de 

20 IiberaeiOn modificada incluyen la liberaciOn retardada, Łostenida, pulsada, 

controlada, dirigida y programada. Por to tarito, los compuestos de la invenciOn 

so puedn formular como un liquido .sOlido, semisOlido o tixotrOpico para 

administrar come un depósito implantado que proporbiona la liberaciOn 

modificada del compuesto active. Los ejemplos do dichas formulaciones 

25 incluyen los stent recubiertos do fØrmaco y microesferas do PGLA. 

IM 



Adminlstraciôn tOpica 

Los compuestos de la )nvenciOn tambiØn se pueden administrar par via 

tôpica en la piel a mucosa, es decir, par via dØrmica a transdØrmica. Las 

formulaciones tipicas para este propôsito incluyen geles, hidrogeles, lociones, 

5 soluciones, cremas, pomadas, potvos pulverutentos, apósitos, espumas, 

pelIculas, parches dØrmicos, obleas, implantes, esponjas, fibras, vendajes y 

microemulsiones. TambiØn se pueden usar liposomas. Los vehIculos tIpicos 

incluyen alcohol, agua, aceite mineral, vaselina liquida, vaselina blanca, 

glicerina, polietilenglicol y propitengilcoL Se pueden incorporar potenciadores 

10 de la penetraciôn; vØase por ejemplo, J. Pharm. Sc., 88 (10), 955-958 de 

Finnin y Morgan (octubre de 1999). Otros medios de administraciOn tOpica 

incluyen administraciôn por electroporaciOn, iontoforesis, fonoforesis, 

sonoforesis e inyecciOn con microaguja o sin aguja (p. ej. PowderjectTM, 

BiojectTM, etc.). Las descripciones de estas referencias se incorporan en el 

15 presente documento por referenda en su totalidad. 

Las formulaciones para administración tOpica se pueden formular para 

ser: de tiberación inmediata y/o mod ificada. Las formulaciones de liberaciôn 

modificada incluyen liberaciOn retardada, sostenida, pulsada, controlada, 

dirigida y programada. 

20 AdministraciOn inhalada/intranasat 

Los compuestos de la invención tamblØn se pueden administrar por via 

intranasal o par inhatación, tipicamente en forma de un polvo seco (ya sea solo, 

como una mezcla, par ejemplo, en una mezcla seca con lactosa, o como una 

mezcla de componentes en particulas, por ejemplo, mezcla con fosfolipidos, 

25 tales coma fosfatidilcolina), a partir de un inhatador de polvo seco o coma un 



pulverizador de aerosol desde un envase presurizado, bomba, pulverizador, 

atomizador (preferiblemente un atomizador usando electrohidrodinÆmica para 

producir una niebla fina), o nebulizador, con a sin usar un propulsor adecuado, 

tal como 1,1,1 ,2-tetrafluoroetano o 1,1,1 ,2,3,3,3-heptafluoropropano. Para usa 

5 intranasal, el polvo puede incluir un agente bioadhesivo, par ejemplo chitosÆn o 

ciclodextrina. 

El envase presurizado, bomba, pulverizador, atomizador o nebulizador 

contiene una solución o suspension del o de los compuestos de la invenciÆn 

que comprende, par ejemplo, etanol, etanol acuoso 0 Ufl agente alternativo 

10 adecuado para la dispersion, solubilización o extensiOn de la liberación del 

principlo activo, un propulsar a propulsores coma disolvente y un tensloactivo 

opcional,tal como trioleato de sorbitÆn, Æcido oleico 0 Un Æcido oUgolÆctico. 

Antes de usar en una formulaciOn do suspensiOn a polvo seco, el 

fÆrmaco se microniza a un tamaæo adecuado para el suministro por inhalaciOn 

15 (tipicamente menos do 5 micrOmotros). Esto se puede lograr por cualquier 

procedimiento de molienda adecuado, tal como molienda por chorro espiral, 

molienda por chorro en lecho fluido, procesamiento con fluido supercritico para 

� formar nanoparticulas, homogeneizaciOn con alta presiOn a secado par 

atomización. 

20 Las cÆpsulas (hechas, por ejemplo, de gelatina o HPMC), los blisteres y 

los cartuchos para usar en un inhalador o insuflador se pueden formular para 

contener una mezcla en polvo del compuesto. de la invención, una base de 

polvo adecuada tal coma lactosa o almidôn y un modificador del rendimiento tal 

coma L-leucina, manitol o estearato magnOsico. La lactosa puede ser anhidra o 

25 puede estar en forma del monohidrato, preferiblemente esta Ciltima. Otros 



excipientes adecuados incluyen dextrano, glucosa, maltosa, sorbitol, xilitol, 

fructosa, sacarosa y trehalosa. 

Una formulaciOn en soluciOn adecuada para usar en un atomizador 

usando electrohidrodinÆmica para producir una niebla fina, puede contener de 

5 1 pg a 200 mg del compuesto de la invenciOn por actuaciOn, y el volumen de la 

actuación puede variar de I pi a 100 p1. Una fom,ulación tipica incluye Un 

compuesto de la invenciOn, propilenglicol, agua estØril, etanol y cloruro sôdico. 

Los disolventes alternativos que se pueden usar en lugar de propitenglicol 

incluyen glicerol y polietilenglicol. 

10 Se pueden aæadir aromas adecuados, tales coma mentol a lØvomentol, 0 

edulcorantes tales como la sacarina o sacarina sôdica, a estas formulaciones 

de la invenciOn dirigidas a la administraciOn inhalada/intranasal. 

Las formulaciones para administración in halad a/i ntra nasal se pueden 

formular para ser de IiberaciOn inmediata y10 modificada, usando por ejemplo, 

15 poli(Æcido DL-IÆctico-coglicOlico) (PGLA). Las formulaciones de liberaciOn 

modificada incluyen la liberación retardada, sostenida, pulsada, controlada, 

dirigida y programada. 

En el caso de inhaladores y aerosoles de polvo seco, la unidad de 

dosificaciOn se determina mediante una vÆlvula que suministra una cantidad 

20 medida. Las unidades de acuerdo con la invención, tIpicamente se disponen 

para administrar una dosis medida o "sopio" que contiene una cantidad 

deseada del compuesto de la invenclOn. La dosis diana total se pueden 

administrar en una sola dosis, a lo que es mÆs habitual, en forma de dosis 

divididas a to largo del dia, 

25 Ad ministraciOn rectal/intravaqinat 
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Los compuestos de là invenciOn se pueden administrar por via rectal o 

vaginal, por ejemplo, en forma do un supositorlo, pesano o enema. La manteca 

do cacao es una base tradicional para supositorlo, pero se pueden usar 

distintas alternativas segün sea adecuado. 

5 Las formulaciones para administraciOn rectal/vaginal se pueden formular 

para ser do liberaciOn inmediata y/o modificada. Las formulaciones de 

llberaciôn modificada incluyen liberación retardada, sostŁnida, pulsada, 

controlada, dirigida y programada. 

AdministraciOn ocular 

10 Los compuestos de la invenciOn tamblØn se pueden administrar 

directamente en et ojo o el oldo, tipicamente en forma do gotas de una 

suspension o soluciOn micronizada en soluciOn salina estØril, isotOnica de pH 

ajustaclo. Otras formulaciones adecuadas para la administración ocular y aural 

incluyen pomadas, implantes biodegradables (p. ej., esponjas de geles 

15 absorbibles, colÆgeno) y no biodegradable (p. ej., silicona), obleas, lentes y 

sistemas de particulas o vesiculas, tales como niosomas 0 liposomas. Se 

� puede incorporar un poilmero tal coma un poli(Æcido acrflico) reticulado, 

poli(alcohol vinhlico), Æcido hiaiurónico, un poilmero celulósico, por ejemplo, 

hid roxipropil metilcelulosa, hidroxietilcelulosa o metilcelu losa, a un pal imero 

. 20 heteropoiisacÆrido, par ejemplo, goma gelano, junta con un conservante, tal 

como cloruro de benzalconio. Dichas formulaciones tambiOn se pueden 

administrar par lontoforesis. 

Las formulaciones para administraciOn ocular/aural se pueden formular 

para ser de liberación inmediata y/o modificada. Las formulaciones do 

25 liberaciOn modificada incluyen liberación retardada, sbstenida, pulsada, 



controlada, dirigida o programada. 

Otras tecnologlas 

Los compuestos de la invenciOn so pueden combinar con entidades 

macromoleculares solubles, tales como ciclodextrina y derivados do la misma 

5 adecuados o poilmeros que contienen polietilenglicol, con of fin do mejorar su 

solubilidad, velocidad de disolución, enmascaramiento de sabor, 

biodisponibilidad y/o estabilidad, para usar en cualquiera do los modos de 

S administración mencionados. 

En genera!, so encuentra que los complejos do fÆrmaco-ciclodextrina 

10 son, por ejemplo, Otiles para la mayor parte do las formas do dosificación y Was 

ade administraciOn. Se pueden usar complejos tanto de inclusion como do no 

inclusiOn. Como una alternativa para la complejación directa con of fârmaco, se 

puede usar ciclodextrina como un aditivo auxiliar, Os decir, como un vehiculo, 

diluyente o solubilizante. Para estos propósitos so usan mÆs habitualmente las.. 

15 alfa, beta y gamma ciclodextrinas, do las cuales se pueden: encontrar ejemplos 

en las publicaciones PCT n° WO 91111172, WO 94/02518 y WO 98/55148, 

cuyas descripciones se incorporan en el presente documento por referenda en 

sutotalidad. 

DosificaciOn 

20 La cantidad do compuesto activo administrado dependerÆ dol sujeto que 

se estÆ tratando, la gravedad del trastorno o afecciOn, la tasa de 

administraciOn, la disposiciOn del compuesto y el criterk del medico quo lo 

prescribe. Sin embargo, una dosificaciOn eficaz tipicamente estÆ en el intervalo 

do aproximadamente 0,001 a aproximadamente 100 mg por kg de peso 

25 corporal per dia, preferiblemente aproximadamente 0,01 a aproximadamente 
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35 mg/kg/dIa, en una dosis o en dosis divididas. Para un ser humano de 70 kg, 

esta cantidad seria de aproximadamente 0,07 a aproximadamente 7000 

mg/dIa, preferiblemente aproximadamente 0,7 a aproximadamente 2500 

mg/dIa. En algunos casos, pueden ser mÆs adecuados niveles de dosiflcación 

5 por debajo del Ilmite inferior del intervalo mencionado, mientras que en otros 

casos se pueden usar dosis todavIa mayores sin producir un efecto secundarlo 

perjudicial, y tipicamente dichas dosis mayores se dividen en varias dosis 

I. menores para administrar a 10 largo del dia. 

Kit de partes 

10 En la medida en que puede ser conveniente administrar una 

combinación de los compuestos activos, por ejemplo, con el propOsito de tratar 

una enfermedad o afecciOn particular, estâ dentro del alcance de la presente 

invenciOn que se pueden combinar convenientemente dos o mÆs 

composiciones farmacØuticas, al menos una de las cuales contiene un 

15 compuesto de acuerdo con la invención, en forma de un kit adecuado para la 

coadministraciôn de las composiciones. Por lo tanto, el kit de la invenciOn 

incluye dos o mÆs composiciones farmacØuticas separadas, una de las cuales 

ie al menos contiene un compuesto de la invenciOn, y medios para retener por 

separado ’dichas composiciones, tales como un envase, botella dividida o 

. 20 paquete de aluminio dividido. Un ejemplo de dicho kit es el envase blister 

familiar usado para el envasado de comprimidos, càpsulas y similares. 

El kit de la invenciOn es particularmente adecuado para administrar 

formas de dosificaciOn diferentes, por ejemplo, orales y parenterales, para 

administrar las composiciones separadas con diferentes intervalos de 

25 dosificación, o para valorar entre Si las composiciones separadas. Para ayudar 



Si cumplimiento, el kit tIpicamente inciuye directrices para la administraciOn y se 

puede proporcionar con un recordatorio. 

Ejempjps 

En los siguientes ejemplos y preparaciones, "BOC", "Boc" o "boc" 

5 significa N-terc-butoxicarbonilo, DCM significa CH2Cl2, DIPEA a DIEA significa 

dilsopropiletilamina, DMA significa N,N-dimetilacetamida, "DMF" significa 

dimetilformamida, "DMSO" significa dimetilsulfOxido, "DPPP" significa 1,3-

� 
bis(difenhlfosfino)propano, "HOAc" significa Æcido acŒtico, "IPA" significa 

alcohol de isopropilo. "MTBE" significa metil-t-butil-Øter, "NMP" significa I -metil-

10 2-pirrolidinona, TEA significa trietilamina, TFA significa Æcido trifluoroacØtico. 

Eiemplos esłecIficos:  

Ejemplo 1: 6,6=dimetil-N-[trans-2-fenilciclopropi1]-3-(tieno[3,2-

d]pirimidin-4-iIamino)-4,6..dihidropirrolo[3,4-cpirazoI-5(1 H)-carboxamida. 

H3C CH3 H OCN 0H3CP 
ci 

jfqN 
. 

_. L3 HN, 
t? 

0 

 N 
H3C N4 

J1N HN 
�N 

NN NH ocN 
HCI 4N/Oioxano N N 

NH 

OMSOIcH2Cl2 
NH2 14C, O,5h 

 12 
TEA, ta, 2h 

15 Preparación del compuesto Ia: N-(6,6-dimetil-1,4,5,6-

tetra hid ropirrolo[3,4-c]pirazol-3-il)tieno[3,2-d]pi rim idin-4-amina. 

A una solución agitada de 3-amino-6,6-dimetil-4,6-dihidropirrolo[3,4-

c]pirazol-5(1 H)-carboxiiato de terc-butifo (0,62bg, 2,46 mmol) en DMA (3 ml) se 

aæadió 4-clorotieno[3,2-d]pirimidina (0,44bg, 1,05 eq) y soluciôn de HOt 4 N en 

20 1 ,4-dioxano (0,65 ml, 1,05 eq). La mezcia resultante se calentó a 140°C 

durante 0,5 h en un reactor de microondas. So enfrIa a temperatura ambiente y 
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precipitó el compuesto Ia. El filtrado y lavado con CH2Cl2 proporcionO el 

compuesto Ia en forma de un sólido amarillo (0,48 g, 68% do rendimiento). El 

compuesto Ia so llevó directamente a Ia siguiente reacciOn sin purificaciOn 

adicional. CL-EM (API-ES, M+H): 287,0. 

A una mezela agitada del compuesto Ia (0,12 g, 0,42 mmol) y TEA 

(0,117 ml, 2 eq) en DMSO (1 ml) y CH2Cl2 (2 ml) so aæadiO isocianato de trans-

2-fenilciclopropilo (0,068 ml, 1,1 eq). La mezcla resultante se agitô a 

temperatura ambiente durante 2 h. La mezola do reacciôn so purificO por HPLC 

prep. para proporcionar el compuesto I del titulo en forma do un sôlido blanco 

(0,019 g, 10%). RMN 1H (CD30D)6: 1,06 (m, IH), 1,11 (m, IH), 1,68 (d, J4,04 

Hz, 6H), 1,98 (m, IH), 2,69 (m, IH), 4,43 (s, 2H), 7,01 - 7,07 (m, 3H), 7,11 - 

7,17 (m, 2H), 7,34 (d, J=5,56 Hz, IH), 8,04 (d, J=5,31 Hz, IH), 8,59 (s, IH). 

Anal. (C23H23N70S.0,3H0Ac.0,8H20) C, H, N. HPLC: >95% do pureza. 

Ejemplo 2: 3-[(2-clorotieno[3,2-d]piri mid! n-4-il)amino]-6,6-dimetil-N-

[trans-2-fenhlciclopropil]-4,6-dihidropirrolo[3,4-c]pirazol-5(I H)-

carboxamida. 

CH-3 H 1. TFNCH2C2 0HaCyP 

CH NCO L’ r) BOCN.&N 
2f"4 

HN 
NH CI N _________ BocNjN 

TEA JDMA 
NH 

MeCN/CH2Cl2 
NH2 150°C, 5mm TEA, ta, 2h 

0 
C’-XN7?/ ? 

Preparación del compuesto 2a: 3.{(2-cIorotieno[32-d]pirimidin-4-

iI)amino]-6,6-dimetil-4,6-dihidropirrolo(3,4-c]pirazoi-5(I H)-carboxilato do 

20 terc-butilo. 

A una soluciôn agitada do 3-amino-6,6-dirnetil-4,6-dihidropirrolo[3,4-
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c]pirazol-5(lH)-carboxHato de terc-butilo (2,4 g, 9,5 mmol) en DMA (10 ml) se 

aæadiO 2,4-diclorotieno[3,2-d]pirimidina (2,05 g, 1,05 eq) y trietilamina (2,64 ml, 

2 eq), La mezcla resultante se calentô a 150°C durante 5 minutes en un reactor 

de microondas. Se aæadiô solución saturada de NaHCO3 y Ia mezcla se extrajo 

5 con acetato de etilo. La fase orgÆnica se secO sobre sulfato sOdico y se 

concentró a vaclo. El residuo so IavO con cloruro de metileno. El compuesto 2a 

(2,71 g, 68%) so obtuvo en forma do un sólido marróny se llovO directamente a 

la siguiente reacciOn sin purificaciOn adicional. CL-EM (API-ES, M+H): 421. 

A una mezcla agitada del compuesto 2a (0,102 g, 0,24 mmol) en CH2Cl2 

10 (2 ml), se aæadió TFA (2 ml). La mezcla resultante se agitô a temperatura 

ambiente durante 2 h. DespuØs de concentrar la mezcla de reacciOn a vaclo, se 

aæadiO una soluciOn de TEA (135 pi, 4 eq) en MeCN (1 ml) CH2Cl2 (1 ml) 

seguido de isocianato de tra ns-2-fenilciclo prop ilo. La mezcla resultante se agitó 

a temperatura ambiente durante I h. La mezcla de reacciôn se purificó por 

15 HPLC prep. para proporcionar el compuesto 2 en forma de un sólido blanco 

(0,021 g, 18%). RMN 1H (CD30D) 8: 1,04 - 1,12 (m, 2H), 1,69 (d, J=3,28 Hz, 

2H), 1,95 (m, IH), 2,67 - 2,73 (m, IH), 4,48 (s, 2H), 7,01 - 7,06 (rn, 3H), 7,11 - 

7,17 (m, 2H), 7,25 (d, J=5,31 Hz, IH), 8,05 (d, J4,55 Hz, IH). Anal. 

(C23H22N70SCI.0,4HOAc.0,4H20) C, H, N. HPLC: >95% de pureza. 

. 20 Ejemplo 3: N-(5-{[(2S)-2-bencil-4-metilpiperazin-1 -il]carbonil}-6,6-

dimetil-1 ,4,5,Gtetrahidropirrolo[3,4-c]pirazol-3-il)-2-clorotieno[3,2-

d]pirimidin-4-amina 
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Preparación de 3a: 3-amino-5-(clorocarbonhl)-6,6-dimetll-5,6-

. dih idropirrolo[34-5 c]pirazol-2(4H)-carboxHato de etilo. 

A una mezcla agitada de 3-amino-6,6-dimetilpirrolo[3,4-c]pirazol-

5 2,5(4H,6H)-dicarboxilato de 5-terc-butilo y 2-etilo (5,65g, 17,4 mmol) en CH2C12 

(20 ml) se aæadiô HCI 4,0 M en dioxano (30 ml). La mezcla resultante se agitO a 

temperatura ambiente durante 2 ft DespuØs de concentrar la mezcla de 

reacciOn a vaclo, se disolviO una parte del residuo (1,53 g, 5,15 mmol) en una 

soluciOn de DIPEA (3,6 ml, 4 eq) en CH2Cl2 (10 ml). La solución resultante se 

10 aæadió lentamente a una soluciOn de trifosgeno (628 mg, 0,41 eq) en CH2Cl2 

(10 ml) a 0°C y la mezcla resultante se agito a 0°C durante 1 ft La mezcla de 

reacciOn se diluyO con acetato de etilo, se lavO con soluciôn saturada de 

NaHCO3 y so secô sobre sulfato sOdico. La fase orgÆnica so filtróy so evaporó 

a vaclo para dar un residuo, el compuesto 3a. El compuesto 3a se llevO 

15 directamente a la siguiente reacción sin purificacion adicional. 

Preparación de 3b: 54[(2S)-2-benci14-metilpiperazin-1 -1 [jcarbonil}-

6,6-dimetU-1 ,4,5,6-tetrahidropirrolo[3,4-c]pirazol-3-amina 
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Una parte del residue anterior (525 mg) se aæadiO a una solución do 

(3S)-3-bencil-1-metilpiperazina (552 mg, 1,5 eq) en CH2Cl2 (4 ml). La mezcla 

resultante se agitó a reflujo durante 4 h. La mezcla resultante despuØs so enfriô 

a temperatura ambiente y se separo el disolvente a vaclo. Al residue se aæadiO 

5 L1OH 2 N (3 ml) y metanol (2 ml). La mazda do reacciOn se agitó a reflujo 

durante 4 horas, La mezcla de reacción se purificó per HPLC prep. para 

propordionar el compuesto 3b en forma de un sólido blanco (150 mg). A una 

soluciOn agitada del compuesto 3b (0, 15, 0,41 mmol) en NMP (1 ml) so aæadiô -40 
2,4-diclorotieno[3,2-d]pirimidina (0,084 g, 1 eq) y trietilamina (0,11 ml, 2 eq). La 

10 mezcla resultante so calentO a 140°C durante 5 minutes en un reactor do 

microondas. La mezcla do reacciOn se purificó per HPLC prep. para dar el 

compuesto 3 en forma de un sOlido btanco (0,014 g, 15%). RMN 1H (CD30D) 8: 

1,58 (s, 31-1), 1,66 (s, 31-1), 2,22 (s, 31-1), 2,38 (m, 2H), 2,45 (m, IH), 2,60 (m, IH), 

2,78 (dd, J=13,26, 8,21Hz, 1H), 2,99 (dd, J=13,52, 6,44Hz, IH), 3,15 (s, IH), 

15 3,35 (m, IH), 3,75 (m, IH), 4,28 (d, J=11,12, IH), 4,65 (m, IH), 6,99 (t, J7,01, 

IH), 7,08 (t, J=7,58 Hz, 2H) 7,10 - 7,13 (m, 2H) 7,27 (d, J=5,31 Hz, IH) 8,07 (d, 

J5,31 Hz, I H). Anal. (C26H29N8OSCI.0,5HOAc.0,5H20) C, H, N. HPLC: >95% 

depureza. 

Ejemplo 4: 3-1(2,6-dicloropirimidin-4-iJ)amino]-6,6-dimetil-N-[trans-2-

20 fenilociclopropil]-4,6-dihidropirrolo[3,4-c]pirazol-5(1 1)-carboxamida 

n 
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Preparación del compuesto 4a: 3-amino-6,6-dimetH-5-({[trans-2-

fenilciclopropil]amino}carbonhl)-5,6-dihidropirrolo[3,4-c]pirazol-2(4H)-

carboxilato de etilo. 

5 A una mezcla agitada de 3-amino-6,6-dimetilpirrolo[3,4-c]pirazol-

2,5(4H,6H)-dicarboxilato de 5-terc-butilo y 2-etilo (5,65 g, 17,4 mmol) en CH2Cl2 

(20 ml) se aæadió HCI 4,0 M en dioxano (30 ml). DespuØs de concentrar (a 

mezcla de reacción a vaclo, una parte del residuo (3,45 g, 11,6 mmol) se 

disolviO en IJIPEA (8,1 ml, 4 eq) en CH2Cl2 (50 ml). A la so�lución resuftante se 

10 aæadiô lentamente isocianato de trans-2-fenhlciclopropilo a 0°C y (a mezcla de 

reacciOn se agito a 0°C durante 30 minutos y despuØs se calentó y agitO a 

temperatura ambiente durante I h. La mezcla de reacciôn se duuyó con CH2Cl2, 

y se lavó con solución saturada de NaHCO3, se secó sabre sulfato sOdico, se 

concentró a vaclo, y se purificó por cromatografia ultrarrÆpida. La elución con 

15 EtOAc/hexano al 60-80% proporcionô el compuesto 4a en forma de un sôlido 

blanco (4,24 g, 95%). RMN 1H (CD30D) 8: 1,03 - 1,16 (m, 2H) 1,60 (d, J3,79 



M. 

Hz,6H) 1,98 (s, IH) 2,71 (s, 1H) 4,12 (s, 1H) 7,01 - 7,10 (m, 3H) 7,13 - 7,21 (m, 

2H) 

Preparación del compuesto 4b: 3-amino-6,6-dimetil..N-[trans-2-

fenilciclopropil]-4,6-dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 

5 A una soluciOn agitada de 3-amino-6,6-dimetil-5-({[trans-2-

fenhlciclopropil]amino}carbonil)-5,6-d ih id ropirrolo[3,4-c]pirazol-2(4H)-carboxilato 

de etilo (613 mg, 1,60 mmol) en MeOH (3 ml) se aæadiO LiOH 2 N (I ml, 1,25 

eq). La mezcla de reacciOn se 
agito a refiujo durante 4 horas, se enfriO y se 

concentrO. El residuo se repartiô entre acetato de etilo y solución saturada de 

10 NaHCO3, se secO y se concentrO para dar el compuesto 4b en forma de un 

sólido blanco (0,42 g, 79%). RMN 1H (CD30D) & 1,03-1,16 (m, 2H) 1,60 (d, 

J=3,79 Hz, 6H) 1,98 (s, IH) 2,71 (s, IH) 4,12 (s, 2H) 7,01 - 7,10 (m, 3H) 7,13 - 

7,21 (m, 2H). 

A una soluciôn agitada del compuesto 4b (0,10 g, 0,32 mmol) en DMA 

15 (0,5 ml) se aradio 2,4,6-tricloropirimidina (0,041 ml, 1,1 eq) y trietilamina (0,089 

ml, 2 eq), La mezcla resultante se calentO a una temperatura de 80°C durante 5 

minutos on un reactor de microondas. La mezcla de reacción se purificó por 

HPLC preparativa para proporcionar el compuesto 4 en forma de un sólido 

� blanco (0,025 g). RMN 1H (CD30D) & 1,05 - 1,11 (m, 2H), 1,66 (d, J=3,54 Hz, 

20 6H), 1,95 (m, IH), 2,68 - 2,72 (m, IH), 4,42 (b, 2H), 7,05 (d, J=7,83 Hz, 4H), 

7,15 (t, J=7,58 Hz, 2H). Anal. (C21H21N70C12.O,4HOAc.0,2H20) C, H, N. HPLC: 

>95% de pureza. 
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Estructura 
y 

Ejemplo  no Nombre quimico, datós analiticos y 

comentarios 
fenileil]-6 ,6-etil-3- N-[( I S)2-(dimetilam3no)- I - dim 

H C CHaD 
/ \ 

(tieno[3,2-d]pirimidin-4-.ilamino)-4,6-
dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida. 

HN NCH3 RMN 1H (400 MHz, CD30D) E: 1,63 (s, 3H), 1,70 (s, 

H3 3H), 2,38 (s, 6H), 2,54 (dd, J12,63, 4,55 Hz, IH), 
2,80 - 2,95 (m, I H), 4,45 - 4,70 (m, 2K), 4,94 - 5,08 

5 (m, IH), 7,09 - 7,41 (m, 6H), 7,95 - 8,09 (m, 1H), 

8,59 (s, 1H). Anal. (C24H28N80S.0,75HOAc) C, H, 

N. 
Procedimiento del Ejemplo 1. Se usO [(2S)-2-

isocianato-2-fenllo etil]dimetilamina en lugar de 
isocianato de trans-2-fenilciclopropllo. 

- 3-[(2-clorotieno[3,2-d]pirimidin-4-ll)amino}-N-[(1 S)- 

N’ N- H H3C OH30 
P.’C,H3 

2-(dimetilamino)-1 -feniletil]-6,6-dimeth-4,6- 
dihidropirrolo(3,4-clpirazol-5(1 H)-carboxamida. 

\ (St  NH RMN ’H(400 MHz, CD30D) & 1,62 (s, 3H), 1,68 (s, 
HN  

CH3 
3H), 2,38 (s, 6H), 2,56 - 2,66 (m, IH), 2,79 2,89 

(m, IH), 4,69 - 4,73 (m, IH), 4,80 - 4,85 (m, IH), 
LN 

6 4,93 (dd, J10,2, 4,4 Hz, IH), 7,07 - 7,38 (m, 61-1), 
8,05 (d, J=5,31 Hz, IH). 
Anal. (C24H27N80SC1.1 ,0 HOAc.0,61-120) C, H, N. 
Procedimiento del Ejemplo 2. Se usO [(2S)-2-
isocianato-2-feniletil]dimetflamina en lugar d e 
isocianato de trans-2-fenilciclopropilo 2. 



Estructura 
y 

Ejemplo n° Nombre quimico datos analIticos 
y 

comentarios 
3-[4-loro-6-propoxi-i,3,5-t(azin-2-iI)amino]-6 ,6 

0H30 
CH3 H dimetiI-N-[trans-2-fenhlciclopropll-4,6-

I dihid ropirrolo[3,4-c]pirazol-5( I H )-carboxamida RM N 
HN 1H (CD30D) 8: 0,94 (t, J=7,33 Hz, 3H) 1,02 - 1,13 NH 

> (m, 2H) 1,65 (d, J=3,54 Hz, 6H) 1,68 -1,77 (m, 2H) 
NN 

/\ A JL 1,90 
- 2,00 (m, 1H) 2,65 - 2,73 (m, IH) 4,27 (t, 

r J=6,19 Hz, 2H) 4,39 (d, J=23,75 Hz, 2H) 6,99 - 7,08 
7 (m, 3H) 7,10 - 7,19 (m, 2H). Anal. 

(C23H27N802CL0,2HOAc.0,6H20) C, H, N. 
Procedimiento del Ejemplo 4. Se usO 2,4-dicloro-
6-propoxi-1 ,3,5-trIazina en lugar de 2,4,6-
tricloropirimidina 

y 

la mezcla de reacción se calentO 
a 120°C. 

CH 
3 H 

4-amino-6-cl5ro-1 ,3,5-triazin-2-il)amino]-6,6- 
CH 

C 
N, 

I 
dimetil-N-[trans-2-fenilciclopropfl]-4,6- 

, 

HN d ihidropirrolo[3 ,4-c]pirazol-5(1 H)-carboxamida. 
NH RMN 1H (CD30D) 6:1,02 -1,16 (m, 2H) 1,58 

- 1,69 

NN (m, 4H) 1,88 (d, J4,04 Hz, 2H) 1,91 - 2,01 (m, I H) 

(II CNNH2 2,63 - 2,75 (m, IH) 4,12 (d, IH) 4,36 (b, IH) 6,98 - 
7,09 (m, 3H) 7,10 - 7,20 (m, 2H). Anal. 
(C20H22N9OCLO,3HOAc.1 ,1 HO)C, H, N. 
Procedimiento del ejemplo 4. Se usó 2,4-dicloro-
6-amino-I ,3,5-triazina en lugar de 2,4,6-
tricloropirimidina 

y 

la mezcla de reacción se  calentO 
a 120°C. 
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Estructura y Ejemplo n° Nombre quimo, datos anailticos y 
comentarios 

- 3-[(4,6-dicIoro- I ,3T5-triazin-2-il)amino]-6,6-dimetil-
0H3CcH3 N-[trans-2-fenilciclopropil]-4,6-dihidropirrolo[3 ,4- 

N? 4J* c]pirazol -5(1 H)-carboxamida. 
HN 

NH RMN 1H (CD30D) & 1,02 - 1,14 (m, 2H) 1,66 (d, 
J3,54 Hz, 6H) 1,91 - 1,99 (m, 1H) 2,65 - 2,74 (m, 

c) 1H) 444 (s, 2H) 7,00 - 7,08 (m, 3H) 7,10 - 7,18 (m, 
CINCI 

9 
2H). Anal. (C20H20N5OC12.0,1 HOAc.0,4H20)C, H, N. 
Procedimiento del ejemplo 4 Se usO 2,4,6-
tricloro-1 ,3,5-triazina en lugar de 2,4,6-
tricloropirimidina y la mezcla de reacción se agitó a 

- 

temperatura ambiente durante toda la noche. 

OH3 
C 

3-[(4-cloro-6-met6xi-1 ,3 ,5-triazin-2.11)amino]-6,6- 
H3 / H 

0 N 
. 

dimetil-N-[trans-2-fenilctdopropil]-4,6- 

HN 
1 dihidropirrolo[3,4-c]pirazol-5( I H)-carboxa mida. 
NH RMN 1H (CD30D) & 1,02 - 1,16 (m, 2H) 1,66 (d, 

(IJ 
J3,54 Hz, 6H) 1,92 - 1,99 (m, IH) 2,70 (b, IH) 
3,92 3H) 4,38 J33,85 Me0N’CI (s, (d, Hz, 2H) 6,99 7,09 

10 (m,3H)7,11 -7,19(m,2H). 
Anal. (C21H23N802CL0,1 HOAc.0,3H20) C, H, N. 
Procedimiento del ejemplo 4. Se usó 2,4-dicloro-
6-metoxl-1 ,3,5-triazina en lugar de 2,4,6-
tricloropirimidina y la mezcla de reacción se agitó a 
temperaturaambientedurantel h. 



im 

structura 
y 

Ejemplo 
no 

Nombre qulnulco, datos analiticos 
y 

comentarios 

H3C/ 
6,6-dimetil3-{[2-(metiltio)-6-(trifl6ororneth)pirimidiri-

4-illamino}-N-[trans-2-fenilctclopropd]-4 ,6- 
N ,\N 

dihidropirrolo[3,4-c]pirazol-5( I H)-carboxamida. 
NH RMN 1H (400 MHz, DMSOd6) S ppm 1,00 - 1,09 

(m, IH) 1,14 -1,21 (rn, IF!) 1,6 (d, J=1,52 Hz, 6H) 
F3CNLSMO 1,87 - 1,94 (m, IH) 2,69 - 2,79 (rn, IH) 3,32 (s, 3H) 

11 4,34(s, 2H)6,12 (s, IH)6,81 (, IH)7,07-7,17 (m, 

3H) 7,24 (t, J7,58 Hz, 2H) 10,2 (s, IH). 

Anal. (C23H24N70SF3.0,6H20) C H, N. 
Procedimiento del Ejemplo 4. Se usó 4-cloro-2-
(metlltio)-6-(trifiuorometil)pirimidina en lugar de 
2,4,6-tricloropirimidina mientras que la mezcla de 
reacciOn so agito a 100°C durante 10 min en un 
reactor de microondas. 

OH 3-[2-cloràquinazolln-4-il)arninQ]-6 ,6-dimetil-N-
H3CiH 

/ 

[(trans-2-fenilciclopropll]4,6-dlhidropirro(o[3,4-
c]pirazol-5(1 H)-carboxamida. 

NH RMN 1H (CD30D) & 1,04 
- 1,15 (m, 2H) 1,70 (d, 

(3 NCI 

J=3,28 Hz,. 6H) 1,92 - 2,00 
(m 

IH) 2,67 - 2,77 (m, 

IH) 4,56 (s 2H) 6,08 (s, 1K) 7,00 
- 7,09 (m, 3H) 

12 
7,10 - 7,19 

(m, 2H) 

7,54 (t, J7,45 Hz, IH) 7,64 (d, J=8,34 

Hz, IF!) 7,79 (t, J7,33 Hz, IF!) 8,26 (d, J=8,08 Hz, I H). 

Anal. 
(C25H24N70CL0,2HOAc0,5H20) C, H, 

N. 
Procedimiento del Ejemplo 4. Se usó 2,4-
dicloroquinazolina en lugar 

de 2,46-tricloropirimidina mientras que la mezcla 

de 

reacciOn 
se agitO a 160°C 

durante 10 min on un 
reactor do microondas  - -. -

Ejemplo- 13: 3-({4. {(2S)-2-(ämlæoóarbóæil)pirrólidlæ-1 -il]-6-clóró-1,3,5-

triazin-2-il}amino)-6,6-dimetil-N-[trans-2-fenhlciclopropll]-4,6-
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dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 

13 

A una mezcla agitada del Compuesto 9 (0,039 g, 0,085 mmol) y DIEPA 

(0,030 ml, 2 eq) en THF (1 ml) se aæadiô L-prollnamida (9,7 mg, I eq). La 

5 mezcla resultante se agitO a temperatura ambiente durante I h y se purificó por 

HPLC prep. para proporcionar el compuesto 13 en forma de un sOUdo blanco 

(23 mg). RMN 1H (CD30D) & 1,01 -1,16 (m, 2H) 1,57 -1,71 (m, 6H) 1,88 - 2,09 

(m, 4H) 2,12 - 2,35 (m, IH) 2,65 - 2,76 (m, IH) 3,50 - 3,78 (m, 2H) 4,27 - 4,53 

(m, 3H) 6,99 - 7,08 (m, 3H) 7,10 - 7,19 (m, 2H). Anal. 

10 (C25H29N1002C1.0,4HOAc.1,3H20) C, H, N. HPLC: >95% de pureza. 

Ejemplo 14: 3-[(4,6-dimetoxi-1 ,3,5-trazin-2-ll)amino]-6,6-dimetil-N-

[trans-24enilciclopropil]-46-dihidropirrolo[3,4-c]pirazol-5(1 H)-

carboxamida 

14 

15 A una soluciôn agitada del compuesto 4b (0,150 g, 0,48 mmol) en DMA 

(1 ml) so aæadió 2,4,6-triclorotriazeno (98 mg, 1,1 eq) y DIPEA (0,168 ml, 2 eq). 
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La mezcla resultante se agitó a temperatura ambiente durante 1h. A la mezcla 

de reacciOn se aæadiO NaOMe al 25% on metanol (0,549 ml, 5 eq). La mezcla 

resultante se agitO a temperatura ambiente durante 2 horas y se purificó por 

HPLC prep. para proporcionar el compuesto 14 en forma de un sólido blanco 

5 (45 mg). RMN 11-1 (CD30D) 8: 1,02 - 1,14 (m, 2H) 1,65 (d, J3,79 Hz, 6H) 1,91 - 

1,99 (m, IH) 2,64 - 2,72 (m, IH) 3,89 (s, 6H) 4,32 (s, 2H) 6,99 - 7,08 (m, 3H) 

7,09 - 7,18 (m, 2H). Anal. (C22H26N803.0,2HOAc.0,6H20) C, H, N. HPLC: >95% 

de pureza. 

Estructura y Ejeiipli 

no 

Nombre quimico, datos analiticos y comentarios 

3-{[4-cloro-6-(d imetilamino)- I ,3,5-t(azin-2-il]amino}-

N? 41%N 6 ,6-dimetil-N-[trans-2-fenhlciclopropil]-4,6-
HN 

NH 
dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida. 
RMN 1H (CD30D) 8: 1,02 - 1,15 (m, 2H) 1,64 (d, 

NN 

Me2N N CI 
J=3,79 Hz, 6H) 1,91 1,98 (m, IH) 2,65 - 2,74 (m, IH) 

Li 3,07 (s, 6H) 4,33 (a, 2H) 7,00- 7,09 (m, 3H) 7,10 - 

15 7,18 (m, 2H). Anal. (CH26N9OCI.0,2HOAc.0,1H2O) C, 
H, N. 
Procedimiento del Ejemplo 14, Se usó DMA en lugar 

de NaOMe. 

ijempio 1b; -iij-o-mewxi-i 

10 triazin-2iI}amino)6,6-dimetfl-N-trans-2-fenilcicIoprOpil]4,6-

dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 



WIN 

16 

A una soluciOn agitada del compuesto 4b (0,152 g, 0,488 mmol) en DMA 

(2 ml) se aæadiO 2,4-dicloro-6-metoxi-1 ,3,5-triazina (92 mg, 1,05 eq) y DIPEA 

(0,170 ml, 2 eq). La mezcla de reacciOn se agitó a temperatura ambiente 

5 durante I h. A la mezcla de reacciOn se aæadió pirrolidin-2-ilmetanol (0,072 ml, 

1,5 eq). La mezcla resultante se agito a temperatura ambiente durante I h y se 

purificó por HPLC prep. para proporcionar el compuesto 16 en forma de un 

sólido blanco (64,9 mg). RMN  1H (CD30D) & 1,02 - 1,14 (m, 2H) 1,63 (d, 

J=3,54 Hz, 6H) 1,84 (b, I H) 1,90 - 2,00 (m, 4H) 2,66 - 2,74 (m, I H) 3,48 - 3,71 

10 (m, 4H) 3,84 (s, 3H) 4,10 - 4,22 (m, IH) 4,28 (s, 2H) 7,00 - 7,08 (m, 3H) 7,11 - 

7,18 (m, 2H). Anal. (C26H33N903.0,IHOAc.0,7H20) C, H, N. HPLC: >95% de 

. 

pureza. 
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Estructura 
y Ejemplo 

no 

Nombre qutmico, datos analiticos 
y 

comentarlos 

CH 3-1(4metoxi-6-{(2S)-2- 
0H3C [(metilamino)carbonil]pirrolidin-1 -11)-I ,3,5-triazin-2- 

H�N 
/ N il)amino]-6,6-dirnetil-N-[(trans-2-fenilciclopropil]-4,6- 

’k NH dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida. 

NN RMN H (CD30D) 
& 1,03 

- 1,16 (m, 2H) 1,64 (d, 

IIMeO’NN\ 
J=3,79 Hz, 6H) 1,89 

- 2,04 (m, 4H) 2,14 
- 2,28 (m, 

IH) 2,58 - 2,67 (m, 3H) 2,71 (s, IH) 3,54 
- 3,74 (m, 

2H) 3,82 (d, J37,14 Hz, 3H) 4,26 (d, J21,73 Hz, 
17 2H) 4,36 - 4,48 (m, IH) 7,01 - 7,09 (m, 3H) 7,11 - 

7,19 (m, 2H). Anal. (C271-134N1003.0,21-IOAc0,91-120) 
C,H,N. 
Procedimiento del Ejemplo 16 usando N-metil-L-
prolinamida en lugar de pirroIidin-2iImetano!. 

CH3 3-{[4-metoxi-6-(2-metilaziridin-1 -ii)- 1,3 ,5-triazin-2-
O 

b/, iIamino}-6,6-dimetil-N-[trans-2-fenilciclopropi{}4,6 
HN dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida. 

NH RMN 1H (CD30D) ö: 1,04 
- 1,14 (m, 5H) 1,64 (d, 

NN 

(I 
J=3,79 Hz, 6H) 1,93 

- 2,01 (m, IH) 2,66 
- 2,75 (m, 

IH) 3,26 3,46 2H) 3179 3,89 4H) 4,30 MeONLN7 
- - (m, (m, (s, 

2H) 6,99 
- 7,09 (m, 3H) 7,15 (t, J=7,45 Hz, 211). 

Anal. (C241-129N902.0,21-10Ac.1,6H20) C, H, N. 
Procedimiento del Ejemplo 16 usando 2-
metilaziridina en lugar de pirrolidin-2-iI meta no 
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Estructura 
y 

Ejemplo 

no 

Nombre quimico, datos analiticos 
y 

comentarios 

OH 
- 3-[(4-metoxi-6-pirrolidinI -il-I ,3,5-triazin-2-il)amino]- 

H3C I H 
0 N 

I 
6,6-dimetil-N-[trans-2-feniiciclopropil]-4,6- 

, 

HN’ dihidropirroIo[3,4-cpirazoI-5(1 H)-carboxamida. 
NH RMN ’H (CD300) 

& 1,03 - 1,14 (m, 2H) 1,64 (d, 
NN J3,79 Hz, 6H) 1,88 

- 2,00 (m, 5H) 2,65 - 2,74 (m, 

(,IIj Me0Nt(\, IH) 3,43 
- 3,56 (m, 4H) 3,84 (s, 3H) 4,28 (s, 2H) 

19 
-I 6,99 - 7,10 (m, 3H) 7,10 - 7,19 (m, 2H). Anal. 

(C2H31N902.0,2HOAc.0,6H20) C, H, N. 
Procedimiento del Ejemplo 16 Se usô pirrolidina 
en lugar de pirrolidin-2-il meta nol. 

OH 
3-({4-[(2S)-2-cianopirrolidin-1 -ll}-6-metoxi- 1,3,5- 

0H3C triazin-2-il}amino)-6,6-dimetil-N-[trans-2- 

HN 
/ N fenhlciclopropil]-4,6-dihidropirrolo[3,4-c]pirazol-5(1 H)- 
NH carboxamrda. 

� NN RMN 1H (CD30D) 
& 

1,02 - 1,15 (m, 2H) 1,64 (d, 

cIMeO NN\) J3,54Hz, 6H) 1,91 - 2,01 (m, IH) 2,01 - 2,14 (m, 

N C] 
2H) 2,21 -2,80 (m, 2H) 2,65 

- 2,73 (m, IH) 3,46 - 
20 3,57 (m, IH) 3,62 - 3,72 (m, IH) 3,89 (d, J=13,39 

Hz, 3H) 4,30 (s, 2H)4,87(t, J5,18Hz, IH) 7,00 - 
7,08 (m, 3H) 7,11 -7,19 (m, 2H). Anal. 
(C26H30N1002.0,3HOAc.0,1H20) C, H, N. 

� Procedimiento del Ejemplo 16. Se usô (2S)-
pirrolidina-2-carbonitrilo en lugar de pirrolidin-2-
ilmetanol. 
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Estructura 
y 

Ejemplo 

no 

Nombre quimico, datos analiticos 
y 

comentarios 

CH 3-({4-[(2S)-2-(amino carbonil) pirrolidin-1 -il]-6- 

/ 

metoxi-1 ,3,5-triazin-2-U}amino)-6,6-dimetil-N-[trans-

HN 2-fenhlo ciclopropil]-4,6-dihidropirrolo[3,4-cpirazol-
NH 5(1 H)-carboxamida. 
NN 

QMeONN 

RMN 1H (CD30D) 5:1,02 - 1,16 (m, 2H) 1,63 (s, 6H) 
1,90 

- 2,08 (m 4H) 2,25 (s, IH) 2,71 (s, IH) 3,56 - 
3,75 (m, 2H) 3,84 (d, J=21 ,73Hz, 3H) 4,21 - 4,37 (m, 

NH2 2H)4,44 (d, J9,09 Hz, IH) 7,00 
- 7,08 (m, 3H)7,10 

21 
- 7,19 (m, 2H). Anal. (C26H32N10O3.0,2HOAc0,9H20) 
C,H,N. 
Procedimiento del Ejemplo 16 usando L-
prolinamida (2 eq) en lugar de pirrolidin-2-ilmetanol. 

lJempIo 4-tL4-L(1)-Z-(amJnocarDonhI)pirroIJaIn-1 -flJ-b-

(dimetijamino)-1 ,3,5-triazin-2-iljamino}-6,6-dimetil-N -[(trans-2-

fenhlciclopropilj-4,6-dihidropirrolo[3,4-c]pirazol-5(1 H)-

carboxamida. 

C 
5 22 

A una soluciOn agitada del compuesto 4b (0,103 g, 0,33 mmol) en DMA 

(1 ml) se aæadiO 2,4,6-tricloropirimidina (55 mg, 0,9 eq) y DIPEA (0,115 ml, 2 

eq). La mezcla de reacciOn se agitó a temperatura ambiente durante 1 ft A Ia 
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mezcla de reacciOn se aæadiO L-prolinamida (34 mg, 0,9 eq). DespuØs la 

mezcla de reacción se agito a temperatura ambiente durante 2 horas, se 

aæadió dimetilamina 2 N (0,330m1, 2 eq) en la mezcla de reaÆción. La mezcla 

resultante se agitó a 60°C durante I hora y se puriflco por HPLC prep. para 

proporcionar el compuesto 22 en forma de un sOlido blanco (74,8 mg). RMN 11-1 

(CD30D) 6:1,04 - 1,17 (m, 2H) 1,62 (d, J=3,28 Hz, 6H) 1,92 (m, 4H) 2,22 (s, 

IH) 2,67 - 2,76 (m, IH) 3,03 (d, 6H) 3,55 - 3,75 (m, 2H) 4,21 (d, J=14,15 Hz, 

2H) 4,35 - 4,43 (m, IH) 7,01 - 7,09 (m, 3H) 7,11 - 7,19 (m, 2H). Anal. 

(C27H35N1102M,3HOAc.1,0H20) C, H, N. HPLC: >95% de pureza. 

structura 
y Ejemplo 

no 

Nômbre quimko, datos analIticos 
y comentarios 

3-({4-(dimetilamino)-6-[(2S )-2-(hidroximetif)pirrolldin-
0H3c 

I 
I -iIJ- 1 ,3,5-triazin-2-il}amino)-6,6-dimetil-N-[trans-2- 

1N fenhlciclopropil]-4,6-dihidropirrolo[3,4-c]pjrazol-5(1 H)- 
NH carboxamida. 

I NN 

IIMe2NNN\ 

RMN 1H (CD30D) 6: 1,02 
- 1,16 (m, 2H) 1,62 (d, 

J=3,79 Hz, 6H) 1,91 
- 2,02 (m, 4H) 2,63 

- 2,74 (m, 

Ho..d?3’-’ IH) 3,04 (s, 6H) 3,43 - 3,68 (m, 4H) 4,12 
- 4,31 (m, 

23 4H) 7,01 
- 7,09 (m, 3H) 7,11 

- 7,20 (m, 2H). Anal. 
(C27H36N1002.0,2HOAc.O,8H20) C, H, N. 
Procedimiento del Ejemplo 22 usando (2S)-
pirrolidin-2-ilmetar,ol en lugar de L-prollnamida 

LJ!I -L’,u_uIII1eLI IpIrImIuln--II)amInoj-D,D-aImetIINL(trans 

2-fenilo ciclo propil] 46-dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 



0H3C 
CH3 

H 

HN 
NH 

NN 

H3C)CH3 

24 

Un tuba reseHable se cargO con el compuesto 4b (0,115 g, 0,30 mmol), 

2-cloro-4,6-dimetil-pirimidina (0,043 g, I eq), Pd(OAc)2 (1,3 mg, 0,02 eq), DPPP 

(5,0 mg, 0,04 eq), CsCO3 (137 mg, 1,4 eq) y DME (1 ml), El tuba se tapO y se 

5 sometió con cuidado a tres ciclos de evacuación y rellenado con N2. La mezcla 

resultante se agitO a 150°C durante 10 minutos en un reactor de microondas y 

se purificO par HPLC prep. para proporcionar el compuesto 24 en forma de un 

sólido blanco (12 mg). RMN 1H (CD30D) 8: 1,03 - 1,14 (m, 2H) 1,65 (d, J=3,79 

Hz, 6H) 1,92 - 2,00 (m, 11-1) 2,30 (s, 6H) 2,68 - 2,75 (m, I H) 4,33 (s, 2H) 6,58 (s, 

10 IH) 7,00 -7,09 (m, 3H) 7,11 - 7,19 (m, 2H). Anal. (C23H27N700,3HOAc.0,3H20) 

C, H, N. HPLC: >95% de pureza. 

11 



S 

109 

Estructura 
y emplo 

no 

ombre qulmico, datos analitks ycorniætarios 

3-[(4-trifluorometilpiridin-2-il)amino]-6,6-dimetil-N-
CH3 

0H3C [trans-2-fenilciclopropil}4,6-4,6  ,dropirrolo[3 ,4- 
N I 1’N c]pirazol-5(1 H)carboxamida. 

HN 

NH RMN 1H (CD30D) 8: 1,01 - 1,17 (m, 2H) 1,65 (d, 
IJ=3,79 

6-71-p 
Hz, 6H) 1,93 - 2,01 (m, IH) 2,64 - 2,74 (m, 

F3e 
1H) 4,35 (s, H) 6,90 (d, J=5,31 Hz, IH) 6,98 (s, IH) 

25 
7,00 7,09 (m, H) 7,10 - 7,18 (m, 2H) 8,32 (d, 
J=5,31 Hz, IH). Anal. 
(C23H23N60F3M,1 HOAc.0,4H20) C, H, N. 
Procedimiento del Ejemplo 24. Se usó 4,5-bis 
(difenhlfosflno)-9,9-dimetdxanteno on lugar do DPPP 

y 

2-cloro-4-trifluorometil-piridina en lugar do 2-dora-
4,6-dimetil-pirimidina 

34(4-trifl6orometll-6-methpi(din-2-il)amino}-6,6- 

qt’N 
/ 

dimetil-N4trans-2-fenilciclopropil]-4,6-. 
HN dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida. 

NH RMN 111 (CD30D) 8:1,02 
- 1,14 (m, 2H) 1,65 (d, 

ZN
 

(,II 
J=3,54 Hz, 61-I) 1,90 - 2,00 (m, I H) 2,45 (s, 3H) 2,66 - 

F30 CH3 2,73 (m, IH) 4,34 (s, 2H) 6,79 (s, 2H) 6,99 - 7,09 (m, 
2$ 3H) 7,10 

- 7,18 (m, 2H). 
Anal. (C24H25N60F3,0,2HOAc,0,1H20) C, H, N. 
Procedimiento del Ejemplo 24 Se usô 4,5-bis 
(difenilfosfino)-9,9-dimetilxantene on lugar de DPPP 

y 

2-cloro-4-trifluorometil-6-metilpiridina on lugar do 2-
cloro-4,6-dirnetil-pirimidina 
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Estructura 
y Ejemj,ii 

no 

Nombre quimico, datos analiticos 
y 

cömentarios 

OH 
- 3-[(6-trifluorometilpiridin-2-il)amino]-6,6-dimetil-N-

0H3c [trans-2-fenhlciclopropil]-4,6-d ihidropirrolo[3 ,4-
c]pirazol-5(1 H)-carboxamida. 

NH RMN ’H (CD30D) 8: 1,05 
- 1,13 (m, 2H) 1,65 (d, 

J3,79 Hz, 6H) 1,89 1,98 (m, IH) 2,67 
- 2,76 (m, IN 

CF3 IH) 4,40 (s, 2H) 6,96 (d, J8,08 Hz, IH) 7,01 
- 7,11 

27 
(m, 4H) 7,11 

- 7,19 (m, 2H) 7,66 (t, J7,45Hz, IH). 
Anal. (C23H23N60F3.0,IHOAc.0,3H20) C, H, N. 
Procedimiento del Ejemplo 24. Se usó 4,5-bis 
(difenilfosfino)-9,9-dimetilxanteno on lugar de DPPP 

y 

2-cloro-6-trifluorometflpiridina on lugar de 2-cloro-4,6-
dimetil-pirimidina 

H3CCH3 ,’H 
6, 6-d imetil-N-[trans-2-fenilciclopropil]-3-{[4- 

/ 

(trifluorometil)pirimidin-2-il1amino}-4,6- 
HN dihidropirroto[3,4-c]pirazol-5(1 H)-carboxamida. 

X RMN 1H (CD30D) 8: 1,03 
- 1,15 (m, 2H) 1,65 (d, 

N’N 

Q F3C-1:01 
J3,54 Hz, 6H) 1,93 

- 2,00 (m, IH) 2,67 
- 2,76 (m, 

IH) 4,40 (b, 2H) 6,98 - 7,11 (m, 4H) 7,12-7,19 (m, 
28 2H) 8,67 (b, I H). 

Anal. (C22HN70F3.0,1H20) C, H, N. 
Procedimiento del Ejemplo 24. Se usó 2-cloro-4-. 
trifluorometil-pirimidina on lugar de 2-cloro-4,6-
dimetil-pirimidina 
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Estructura 
y Ejemplo 

no 

Nombre quimico, datos anailticos 
y 

comentarios 

/ H30 H 
Q\ N 

34(4-canopi rid in-2-il )amino]-6 ,6-dimetil-N-[trans-2- 

N 
fenhlciclopropil]4,6-dihidropirrolo[3,4-c]pirazol-5( I H)- 

HN 

NH 

carboxamida. 
1H RMN (CD30D) 8: 1,02 - 1,15 (m, 2H) 1,65 (d, 

f (N 

Q NC 

J=3,79 Hz, 6H) 1,94 2,01 (m, IH) 2,66 
- 2,74 (m, 

IH) 4,34 2H) (s, 6,91 (d, J4,80 Hz, IH) 6,99 
- 7,08 

29 (m, 4H) 7,11 
- 7,19 (m, 2H) 8,29 (d, J=5,05Hz, IH). 

Anal. (C23H23N70.0,3HOAc.0,4H20) C, H, N. 
Procedimiento del Ejemplo 24. Se usO 4,5-bis 
(difenilfosfino)-9,9-dimetilxanteno en lugar de DPPP 

y 

2-cloro-4-cianopiridina en lugar do 2-cloro-4,6-dimetil-
pirimidina 

cjwnpiu D,o-aImeuI-w-[trans--TenucIcIopropnj-J-j[-

(trifluorometil)pirimidin-4-il]amino}-46-dihidropirrolo[3,4-c]pirazoI..5(1 H)-

carboxamida 

OH 

POcI 

N CF3 

ci 

rrucroonda& 
12 + (L 

TEAIIPA, 140C 

N CF3 

30a 

4b 

CI 

N CF3 

30a 

H3C CH 

NXN’O 
HN 

NCF 

30 

5 Preparacion del compuesto 30a: 4-cioro-2-(trifluorometil)pi rim idina 

A 2-(trifluorometil)pirimidin-4-ol (2 g, 12 mmol) se aæadiO POd3 (15 ml). 
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Se calentO a reflujo durante toda la noche. Se separó el disolvente. Se aæadió 

NaOH I N a la mezcla de reacciOn lentamente hasta pH=10. La mezcla so 

extrajo con DCM (3X80 
ml). Las fases de DCM combiriadas se secaron sobre 

Na2SO4 y se Ilevaron a sequedad. El producto bruto se destiló a vaclo. Se 

obtuvo la 4-cloro-2(triflurometil)pirimidina en forma do un aceite transparente. 

(94%). RMN 1H (400 MHz, DCM) 6: 7,60 (d, J=3Hz, IH), 8,80 (d, J3Hz, IH). 

A una mezcla del compuesto 30a (137 mg, 0,75 mmol) y compuesto 4b 

(235 mg, 0,75 mmol) en IPA (1 ml), se aæadió TEA (210 ml, 1,5 mmol). La 

reacciOn se calentO en un horno microondas a 140°C durante 20 
mm. La HPLC 

dio el producto deseado en forma de un polvo blanco (28 mg, 6,4%). RMN 1H 

(400 MHz, DMSO) 6: 1,04 (m, 2H), 1,62 (m, 6H), 1,88 (m, IH), 2,73 (m,IH), 

4,34 (m, 2H), 7,09 - 7,37 (m, 6H), 8,41 (s, IH). Anal. 

(C221-122N70F3.0,52TFA.0,541-120) C, H, N. EM-APCI: [M+H1 458. 

Ejemplo 31: 6,6-dimetH-3-[(2metiItieno2,3-d]pirimidin-4-il)amino-N-

[trans-2-fenilciclopropil]-4,6-dihidropirrolo[3,4-c]pirazol-5(1 H)-

carboxamida 

CI 

+ 1h(JN 

HOAc-H20(1:lvN) 
100°C, 

S N CH3 

31c 

4b 

H H3C CH 

NxN-c4O 
CH 

8 

31 

Auna mezcla del compuesto 4b (83 mg, 0,267 mmol) y el compuesto 

31c (4-cloro-2-metiltieno[2,3-d]pirimidina, preparado por el mismo 

procedimiento quo el compuesto 32c, 115 mg, 2 eq,) se aæadiÆ un soiuciOn 
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acuosa de Æcido acØtico (al 50% v/v, I ml). La mezcla resultante se calentó y 

se agitó a 100°C durante I hora. La purificacion por HPLC preparativa dio el 

compuesto del titulo en forma de un sOlido blanco (34 mg, 27% de 

rendimiento). RMN 1H (CD30D) & 1,03-1,13 (m, 2H), 1,69 (s, 3H), 1,70 (s, 3H), 

5 1,90-1,99 (m, IH), 2,66 (s, 3H), 2,67 - 2,75 (m, IH), 4,46 (s, 2H), 6,98-7,19 (m, 

5H), 7,55-7,61 (m, IH) 7,63-7,69 (m, IH), 8,20 (d, J6,06 Hz, IH). CL-EM 

(APCI, M+H): 460,1. Anal. (C24H25N70S.1,5ITFA.0,15H20): C, H, N. HPLC-

Detecciôn UV: 95% de pureza. 

Ejemplo 32: 6,6-Dimetil-3-((2-metiltieno(3,2-d]pirimidin-4-iI)amino]-

10 N-((1 R,2S)-2-fenUciclopropil)-4,6-dihidropirrolo[3,4-c]pirazol-5(1 H)-

carboxamida 

CI 0 
\ Pod3 / 

30% NH40H  

/8CO2CH3  

NH120°CeN-’rCH3  
110°C 

CH3 3 32b 2c 
32a 

SeparacOn 
en SFC 
quiral 

za 

+ 

Cl 

+ <x 

HQAC-H20 (1:1 v/v) 
N 100°C, I  

N CH, 

32c

.LU 

tCH3
 

HHSC CH3 

NH SSN\ 
32 Un solo enantómero 
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Preparación del compuesto 32b: 2.Metlltienol3 ,2-d3pirimidin-4(3H)-

ona 

Se suspendió el 3-(acetilamino)tiofeno-2-carboxilato dem etilo (32a, 3,00 

g, 15,08 mmol) on NH40H al 30% (43 ml) on un tuba selladó. La reacciOn se 

5 agitO a 120°C durante 5 horas y despuØs durante toda la noce a temperatura 

ambiente. La reacciOn se HevO a pH 8-9 can HCI concentrado. El precipitado 

blanco resultante so filtrO y se lavO con agua,. y despuØs se isec6 para dar el 

.compuesto 32b (1,56 g, 82%) on forma do, un sôlido blanco. El compuesto 32b 

so usO sin puriflcación adicionaL RMN 1H (400MHz, DMSO-d) 6 2,35 (s, 3H), 

10 7,30 (d, J = 5,311z, IH), 8,12 (d, J = 5,3Hz, IH), 12,38 (s, IH). CL-EM 167 

(M+H). 
IRW Preparacion del compuesto 32c: 4.Clorow2metiltieno[32 

d]pirimidina 

Se calentó la 2-metiltieno[3 ,2-d]primidin-4(3H)-ona (compuesto 32b, 

15 0,18 g, 1,13 mmcl) a 110°C on  POCI3 durante toda la nochØ. El disolvente so 

separô a preston reducida y of residuo se neutralizO con soIL dOn saturada de 

NaHCO3. El producto so extrajo on CH2Cl2, y la fase orgÆnca se separO, so 

lavO con salmuera, y so secO (MgSO4). DespuØs do separar el disolvente se 

obtuvo of compuesto 32c on forma do un sOlido amarHlo-naranja (0,21 g, 88%). 

20 El compuesto .2c so usó sin purificaciOn adicional. Rf = 0,16’(EtOAc/hexano al 

10%). RMN 1H (400 MHz, DMSO-d(3): 8 2,71 (s, 3H), 7,66 (d, J = 5,6 Hz, IH), 

8,54 (d, J = 5,6 Hz, 1H). CL-EM 185. (M+H). 

Anal, (C23H2N8OF0,35H20.0,35hexano) C, H, N. HPLC> 98% de pureza. 

Preparaciôn del enantiômero 32d (3.amino-6,6-dimetil.N-((1 R,2S)-2-

25 fenHciclopropiI)pirrolo[3,4-5cpirazol-5(1 H4H,6H)-carboxamida) y el 
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enantiómero 32e (3-amino-6,6dimetil-N4(1 S,2R)-2-

feni lciclopropil)pirrolo[3,4-c]pirazol-5(1 H,4H,6H)-carboxam Ida): Se 

desarrollO un procedimiento de purificaciOn per enantio&paraciOn para el 

compuesto 4b usando la tecnologia de la cromatografla en fluido supercritico 

5 (SFC), proporcionando el dioxide de carbono supercritico la mayor parte de la 

fase móvfL La separaciOn y aislamiento de los enantiómerosse flevO a cabo en 

un sistema de purificaciOn Berger SFC MultiGramN (Mettler 1 oledo AutoChem, 

Inc.). Las condiciones de cromatografia preparativa usadas pars separar los 

enantiOmeros consistlan en una columna (5,5) Whelk-O I (Regis 

10 Technologies, Inc.), 10/100 FEC, 250x21,1 mm coma Ia fase estacionaria 

quiraL La temperatura de la columna se mantuvo a 35°C. La fase mOvil usada 

era CO2 supercritico con metanol al 35% como modificador, mantenido de 

forma isocrÆtica con un caudal de 55 ml/min y una presión constante de 140 

bar. La muestra se solubilizô en metanol, y se logrO una cokmna de capacidad 

15 de carga de 50 mg per I ml de inyecciOn, y el tiempo total de experimento para 

cada inyecciOn eran 7,0 minutes. Los tiempos de retenciOn pars los dos 

enantiOmeros eran 4,3 y 5,8 minutos, respectivamente. Se determinó quo la 

10 rotaciOn Optics ospecifica [a]D, para los enantiOmeros puros era -126,70 para el 

enantiOmero 32d y +124,4° para el enantiOmero 32e. 

20 Preparación del compuesto del tItulo 32: Se mezclro�n la 4-cloro-2-

P metiltieno[3,2d]pirimidina (0,091g, 0,49 mmol) y el enantiOmero de 

arninopirazol quiral 32d (0,10 g, 0,33 mmot) en HOAc/H20 1:1 (1,40 ml) y se 

calentaron a 100°C durante I hera. DespuOs el material se purificó 

directamente por HPLC preparativa para dar el compuestb del titulo 32 en 

26 forma de un sOlido blanco (0,136 g, 65%). P.f.> 148°C (dec.). RMN 11-1 (400 
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MHz, CH30D): 8 1,15-1,19 (m, 2H), 1,79 (s, 311), 1,80 (s, 3H), 2,01-2,05 (m, 

IH), 2,76-2,78 (m, IH), 2,80 (s, 311), 4,50-4,51 (m, 2H), 7,11-7,15 (m, 3H), 7,22-

7,25 (m, 211), 7,46 (d, J = 5,5Hz, 111), 8,44 (d, J = 5,31-1z, IH). CL-EM 460 

(M+H). Anal. (C24H25N70S.1 ,50 TFA.0,25H20) C, H, N. HPLC >99% de pureza. 

Estructura 
y 

Ejemplo no Nombre quimico, dates analiticos 
y 

comentarios 

53-E(2nbpfim1-4-ll)amino-6,6-dimeti1-N 
H C 

S 

H CH3 [trans-2-fenllciclopropil]-4, 6-dihidropirrolo[3,4- 

NjJ5_< 
H 

c]pirazol-5( 1 H )-carboxamida 
RMN ’H(CD3OD) 8: 1,03-1,15 (m, 211), 1,66 

HN 
/ (s, 6H), 1,75-2,01 (m, IH), 2,51-2,75 (m, IH), 

4,59 (s, 2H), 6,81-6,96 (b, IH), 7,00-7,07 (m, 
33 3H), 7,10-7,17 (m, 211), 8,20 (d, J=6,06Hz, 

IH). 
CL-EM (APCI, M+H): 4151. 
HPLC-Detección UV: >95% de pureza 
Procedimiento del Ejemplo 31 usando 4-
cloropirimidina-2-carbonitrilo en lugar de 31c 

,6-dimetiI-3[(2-metil-6-morf6lin-4-iIpirimidin- - ¶ / 

CH3 4-il)amino]-N-[trans-2-fenilciclopropil]-4, 6-

HN N.,.O dihidropirrolo[3,4-c]pirazol-5( 1 H )-carboxamida 
1H 

N HNu., 
RMN (400 MHz, OMSO) 8:1,04-1,21 (m, 

,N 
)LCH3 2H), 1,63 (s, 6H), 2,42 (S, 3H), 2,75 (m,IH), 

4,28 (m, 2H), 6,05 (s, IH), 6,31 (m, IH) 7,09 - 
L) 7,27 (m, 5H). Anal. 

34 (C26H32N808.1 ,6TFA.2,2H20) C, H, N. EM-
APCI: [M+H] 489. 
Procedimiento del Ejemplo 31 usando 4-
cloro-2-metil-6-morfolinopirimidina en lugar de 
31c. 
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Eructura 
y 

Ejemplo n° Nombre qulmico, datos analiticos 3T 

comentarios 
6,6-d imetii-S-[(6-metiffieno [2 ,3-i]pirimidin-4-

CR3 

/ 

il)amino]-N-[trans-2-fenhlciclopropil].4,6- 

NO dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 
RN 

N HN 
RMN 1H (CD30D) 6:1,04-1,17 (m, 2H), 1,69 
(s, 3H), 1,70 (s, 3H), 1,95-2,01 (m, IH), 2,57 

H3C s N (s, 3H), 2,67-2,74 (m, IN) 4,45 (s, 2H), 7,01-
7,08 (m, 3H), 7,11 -7,18 (m, 2H), 7,32 (s, IH), 

35 8,52 (s, 1H). CL-EM (APCI, M+H): 460,3. 
Anal. (C24H2N70S.1 ,34TFA.0,47H20): C, H, 
N. HPLC-DetecciOn UV: 94% de pureza. 
Procedimiento del Ejemplo 31 usando 4-
cloro-6-metiltieno[2,3-d]pirimidina en lugar de 
31 c. 

CR3 
6-dimetil-3-1(9-metil-9H-purin-6-il)aminoJ-N- - 

[trans-2-fenhlciclopropflj-4,6-dihidropirrolo[3,4- 
N0 

c]pirazol-5(1 H)-carboxamida 

N HNu,. 
RMN 1H (CD30D) 6: 1,01-1,17 (m, 2H), 1,69 
(s, 3H), 1,70 (s, 3H), 1,94 -2,03 (m, IH), 2,65 

N )-’ - 2,74 (m, IH), 3,83 (s, 3H), 4,43 (s, 2H), 6,98 
- 7,09 (m, 3H), 7,11 

- 7,18 (m, 2H), 8,21 (s, 

36 IH), 8,53 (s, IH). 
CL-EM (APC1, M+H): 444,2. 
Anal. (C23H25N90.1,I5TFA.0,59H20): C, H, N. 
HPLC-DetecciOn UV: 90% de pureza. 
Procedimiento del Ejemplo 31 usando 6-
cloro-9-metil-9H-purina en lugar de 31c. 
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Estructura 
y 

Ejemplo ii° Nombre quimico, ditos anaifticos 
y 

comentarios 

- H T(2-etoxi-5-fk1oropirimidin.-4-i1)aminoJ-6,6-fl  

/ 

CH3 dimetil-N-[trans-2-fenhlciclopropil3-4,6-

RN NO dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 
1H 

)-O 

RMN (CD30D) 6: 1,02-1,12 (m, 2H), 1,30 

(t, J10,21 Hz, 3H), 1,66 (8’3H), 1,67 (s, 3H), 
N 

LcH /- 1,90 
- 1,99 (m, IH), 2,65-2,72 (m, IH), 4,29 

\/ (q, J7,07 Hz, 2H), 4,35 (s, 2H), 6,99 - 7,07 
37 (m, 3H), 7,11 - 7,19 (m, 2H), 8,08 (d, J3,39 

Hz, IH). CL-EM (APCI, M+H): 452,2. Anal. 
(C23H26FN702.1 ,22TFA.0,59H20): C, H, N. 
HPLC- DetecciOn UV: 89% de pureza. 
Procedimiento del Ejemplo 31 usando 4-
cloro-2-etoxi-5-fluoropirimidina en lugar de 
31c. 

CH3{r6-(diiæŁtilamino)-2-metiipirmid in-4-

/ 

CH3 iJ]amino)-6,6-dimetil-N-[trans-2-

RN N.O fenHciclopropifl-4,6-dihid ropirrolo[3,4-c]pirazol-. 
5(1 H)-carboxamida 
RMN 1H (400 MHz, DM30) 6: 1,06 - 1,21 (m, 

HsC1j4 
(’ 2H), 162 (s, 6H), 2,35 (s, 3H), 2,67 (m,IH), 

CH3 3,28 (m, 7 H), 4,41 (s, 2H), 7,10 
- 7,27(m,5H). 

38 EM.-APCI: [M+H] 447. 
Procedimiento del Ejemplo 31 usando 6-
cloro-N, N ,2-trimetllpirimidin-4-amina en lugar 
de 31c. 
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Estructura y Ejemplo no Nombre quimico, datos analiticos 
y 

corn enta rios 

jCH3 6,6-dimetil-3-[(2-metilpirimid in-4-il)amino]-N-
N( 

/ 

CH3 [trans-2-fen ilciclopropitl-4,6-dihidropirrolo[3 ,4- 

HN NO c]pirazol-5(1 H)-carboxamida 

HL,. LN)CHS 
RMN 1H (400 MHz, DMSO) 6: 1,03 (m, 2H), 
1,87 (s, 3H), 2,09 (s, 3H), 2,40 (s, 3H), 4,00 
(m, 2H), 5,30 (s, 2H), 6,49 (m, IH) 7,09 - 
7,27(m, 7H), 8,18 (m, IH). 

39 EM-APCI: [M+H] 404. 
Procedimiento del Ejemplo 31 usando 4-
cloro-2-metilpirimidina en lugar de 31c. 
3-[(2-cianoquinazolin-4-il)amino]-6,6-dimetil-

CH3 

/ 

N-[trans-2-fenilciclopropill-4,6- 

HN N 
-e 

dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 

N HN’,. 
Rf = 0,11 (NH3 al 7% en metanol/CHCI3). RMN 
1H (400MHz, CD30D): 6 1,15-1,25 (m, 2H), 

N 1,79 (s, 6H), 2,06-2,11 (m, 1H), 2,80-2,84 (m, 
\.J IH), 4,76-4,77 (m, 2H), 7,11-7,15 (m, 3H), 

7,22-7,25 (m, 2H), 7,75-7,79 (m, IH), 7,88-
7,90 (m, IH), 7,95-7,98 (m, IH), 8,41 (d, J 
7,5 Hz, if-I). CL-EM 465 (M+H). Anal. 
(C26H24N80.0,70H20.0,05hexano) C, H, N. 
Procedimiento del Ejemplo 31 usando 4-
cloroquinazolina-2-carbonitrilo 40c en lugar de 
31 c. 
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Estructura 
y Ejemplo n° Nombre quimico, datos analiticos 

y 

comentailos 

6,6-dimetil-3-[(2-metiltieno[3,2-d]pirimidin-4- 
N-NH CH 

/ 

il)amino}-N-[trans-2-fenilciclopropil]-4,6- 
H N 

NI dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 

HN 
&N."CH3 

RMN 1H (400MHz, CD30D): 8 1,15-1,19 (m, 
2H), 1,79 (s, 3H), 1,80 (s, 3H), 2,01-2,05 (m, 
IH), 2,76-2,78 (m, IH), 2,80 (s, 3H), 4,50-
4 ,51 (m, 2H), 7,11-7,15(m, 3H), 7,22-7,25 (m, 

41 
2H), 7,46 (d, J = 5,5Hz, IH), 8,44 (d, J 
5,3Hz, IH). CL-EM 460 (M+H). 
Anal. (C24H25N70S.1 ,70 TFA.0,25H20) C, H, 
N. 
Procedimiento del Ejemplo 31 usando 4-
Cloro-2-metiltieno[3,2-d]pirimidina (32c) en 
lugarde 31c. 

6,6-dimetit-N-[trans-2-fenilcicfopropif-3- 

CH .3 
/ 

(tieno[2,3-d]pirimidin-4-ilamino)-4,6- 

N0 dihidropirrolo[3,4-c]pirazoi-5(1 H)-carboxamida 
H 

N HNIE,,. 
RMN 1H (CD30D) 8:1,03-1,17 (m, 2H), 1,69 
(s, 3H), 1,70 (s, 3H), 1,93-2,03 (m, IH), 2,67-

s N 2,75 (m, IH), 4,47 (s, 2H),7,01-7,11 (m, 3H), 
7,15 (t, J=7,58 Hz, 2H), 7,44 (d, J5,56 Hz, 

42 IH), 8,30 (d, J=5,30 Hz, IH), 8,77 (s, IH). CL-
EM (APCI, M+H): 446,2. 
Anal. 
(C23H23N70S1 ,86TFA.0,29H20.0,49TEA): C, 
H, N. HPLC- DetecciOn UV: 87% de pureza 
Procedimiento del Ejemplo 31 usando 4-
clorotieno[2,3-d]pirimidina en lugar de 31c. 
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Estructura 
y Ejemplo no Noæibre quimico, datos analiticos 

y 

comentarios 

H C 
3-[(5-fluoro-2-metoxipirimidin-4-il)amino]-6,6- 

N 
dimetil-N-[trans-2-fenilciclopropil]-4,6-

HN NO dihidropirrolo[3,4-c]pirazol-5(1 H)- 

/  

N carboxamida. 
RMN 1H (400MHz, CD30D): 8 1,13-1,21 (m, 

CH3 2H), 1,75 (s, 3H), 1,76 (s, 3H), 2,01-2,06 (m, 
IH), 2,76-2,79 (m, IH), 3,96 (s, 3H), 4,42-

43 4,43 (m, 2H), 7,11-7,14 (m, 3H), 7,21-7,25 (m, 
2H), 8,13 (d, J 

= 3,8 Hz, IH). 
CL-EM 438 (M+H). 
Anal. (CH24N702F.1,00 TFA.0,101-120) C, H, 
N. 
Procedimiento del Ejemplo 31 usando 4-
cloro-5-fluoro-2-metoxipirimidina 43b en lugar 
de 31c. 

j CH3 
-i1)amjno-6,6- 3-t(5-fluoro-2-metilpirimidin-4 Ii 

/ 

cH3 dimetil-N-[trans-2-fenhlciclopropil]-4,6-

HN NO dihidropirrolo[3,4-c]pirazol-5(1 H)-

F_Y,cH 

carboxamida. 
RMN 1H (400MHz, CD30D): 5 1,16-1,21 (m, 
2H), 1,76 (s, 3H), 1,77 (s, 3H), 2,01-2,06 (m, 
1H), 2,67 (s, 3H), 2,77-2,80 (m, I H), 4,52-

44 4,53 (m, 2H), 7,11-7,15 (m, 3H), 7,22-7,26 (m, 
2H), 8,43 (d, J = 5,0 Hz, IH), CL-EM 422 
(M+H). Anal. (C22H24N70F.1,50TFA) C, H, N. 
HPLC 

= 87% de pureza. 
Procedimiento del Ejemplo 31 usando 4-
cloro-5-fluoro-2-metilpirimidina 44b en lugar 
de 31c. 



n 

10, 

C] 

122 

Estructura 
y 

Ejemplo no Nmbre quimico, datos analiticos 
y 

comentarios 

H w CH 
6,6-dimetil-N-[trans-2-fenilciclopropil]-3-{[2-

CH3 (trifluorometil)tieno[3 ,2-d]pirimidin-4-itjamnio}- 

N 4,6-dihidropirrolo[3,4-c]pirazol-5(1 H)- 

N HNi.. 
S / 

-CF3 

carboxamida 

RMN 1H (400 MHz, MeOD) 6 ppm: 1,18 (t, 
N N 2H), 1,79 (d, J=3,27 Hz, 6H), 1,98 

- 2,06 (m, 
IH), 2,77 - 2,82 (m,IH), 4,52 (s, 2H), 7,11 - 

45 
7,16 (m, 3H), 7,24 (t, J=7,68 Hz, 2H), 7,54 (d, 
J=5,04 Hz, IH), 8,24 (d, J4,78 Hz, IH). Anal. 
C24H22N70F38.0,5HOAc.0,1H20) C, H, N. 
HPLC: >95% de pureza. 
Procedimiento del Ejemplo 31 usando 4-
cloro-2-(trifluorometil)tieno[3,2-d]pirimidina 
45c en Iugarde 31c. 

H
 cH3 6,6-dimetil-3-[(2-metiltieno[2 ,3-d]pirimidin-4-

/ 

CH3 iI)amino]-N-[(1 R,2S)-2-fenilciclopropil].4,6-

HN N dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 

( 

RMN 1H (CD30D) 
& 1,02-1,15 (m, 2H), 1,68 

(s, 3H), 1,69 (s, 3H), 1,90 
- 1,99 IH), 2,56 (m, 

S (7 (s, 3H), 2,66 - 2,76 (m, I H), 4,43 (s, 2H), 6,99 
- 7,10 (m, 3H), 7,14 (t, J6,06 Hz, 2H), 7,40 

46 
(d, J=6,06 Hz, IH), 7,51 (d, J=6,06 Hz, IH). 
CL-EM (APC1, M+H): 460,2. 
Anal. (C24H25N70S.0,76H20.0 ,22HOAc): C, H, 
N. 
HPLC- DetecciOn UV: 94% de pureza. 
Procedimiento del Ejemplo 32 usando 4-
cloro-2-metiltieno[2,3-d]pirimidina (31c) en 
lugar de 32c. 
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Estructura 
y 

Ejemplo 
no - 

Nombre quimico, datos analiticos 
y 

comentarios 

J CH, 6 ,6-dimetil-3-[(2-metiltieno[2 ,3-d]pirimidin-4-
N( 

/ 

GH3 il)amino}-N-[(1 S,2R)-2-fenilciclopropil]-4,6-
HNdihidropirrolo[3,4-cjpirazol-5(1 H)-carboxamida 

H RMN 1H (CD30D) & 1,02 - 1,17 (m, 2H), 1,68 
)CH (R) 

( 

(s, 3H), 1,69 (s, 3H), 1,92-2,02 (m, IH), 2,56 , 
S (s, 3H), 2,67-2,79 (m, IH), 4,43 (s, 2H), 7,01-

7,11 (m, 3H), 7,14 (t, J=8,08 Hz, 2H), 7,40 (d, 
47 

J=6,06Hz, IH), 7,51 (d, J=6,06Hz, IH). CL-
EM (APCI, M+H): 460,2. 
Anal. CaIc. para 
(C24H25N70S.0,82H20.0,22HOAc): C, H, N. 
HPLC - DetecciOn UV: 93% de pureza 
Procedimiento del Ejemplo 32 usando 4-
cloro-2-metUtieno[2,3-d]pirimldina (31c) en 
lugar de 32c 

, y 

32e en lugar de 32d. 

3-[(5-fluoropi(midin-4-iI)aminoj-6,6-dimetil-N-
H CH3 [trans-2-fenilciclopropil]-4,6-dihidropirrolo[3,4-

/ 

CH3
clpirazol-5(1 H)-carboxamida 

HN-fo RMN 1H (400 MHz, CD30D): 8 1,13-1,25 (m, 
F._f3 HNV 2H), 1,75 (s, 3H), 1,76 (s, 3H), 2,04 

- 2,10 (m, 
IH), 2,76-2,80 (m, IH), 4,50 - 4,53 (m, 2H), 
7,11 

- 7,25 (m, 5H), 8,25 (s, IH), 8,51 (s, IH). 
48 CL-EM 408 (M4-H). H PLC> 99% de pureza. 

Procedimiento del Ejemplo 31 usando 4-
cloro-5-fluoropirimidina 48b en lugar de 31c. 
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Estructura 
y Ejemplo no Nombre quimico, datos analiticos 

y 

comentarios 

,6-dimetil-3-[(7-metiltieno(3 ,2-d}pirimidin-4-
il)arnino]-N-[trans-2-fenilciclopropil]-4, 6-

/dhidropirrolo[3,4-c]pirazol-5(1 
NO 

H)-carboxamida 
RMN 1H (400 MHz, DMSO) 8: 1,03-1,22 (m, 

HN 
2H), 1,65 (m, 6H), 1,86 (m, IH), 2,36 (m, 3H), 
2,75 (m, IH), 4,36 (m, 2H), 6,35 (s, 1H), 7,10 

7,27 - (m, 6H), 7,82 (s, IH), 8,65 (s, IH). 
49 Anal. (C24H25N70S.0, I 5HOAc1 ,2H20) C, H, 

N. APCI-MS:[M+H] 460. 
Procedimiento del Ejemplo 31 usando 4-
cloro-7-metlltieno[3,2-d] pirmidina en luga r de 
31 C. 

H6,6-dimetil-N-[( I R,2S )-2-fenilccIopropilJ-3- 
CH 
CHS 

/ 

(tieno[2,3-d]pi(midin-4-ilamino)-4,6- 

N0 dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 
HN 

HN’:, 

)) 

RMN 1H (CD30D) 6:1,01 
- 1,16 (m, 2H), 1,68 

(s, 3H), 1,69 (s, 3H), 1,93 
- 2,02 (m, IH), 2,65 ((N

 

N )- - 2,74 (m, 11-I), 4,43 (S. 2H), 7,00 - 7,09 (m, 
\,) 3H), 7,14 (t, J=7,33 Hz, 2H), 7,34 (d, J=5,56 

50 Hz, IH), 8,03 (d, J=5,30 Hz, IH), 8,58 (a, IH). 
CL-EM (APCI, M+H): 446,1. 
Anal. (C23H23N70S.1 

, I 2H20.0,32HOAc): C, H, 
N. 
HPLC- Detección UV: 92% de pureza 
Procedimiento del Ejemplo 32 usando 4-

_____________ c(oro-tieno[2,3-d]pirimidina en lugar de 32c, 
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Estructura 
y 

Ejemplo no Nombre qulmico, datos analificos 
y 

comentarios 

H6,6-dimetil-N-[(1 
N CH3 

R,2S)-2-fenilciclopropllj-3- 

/ 

CH3(tieno[3,2-d]pirimidin-4-i{amino)..4,6- 

HN N..O d ihidropirrolo[3,4-c]pirazol-5( I H )-carboxamida 
1H RMN (CD30D) 6:1,01 - 1,16 (m, 2H), 1,68 

(s, 3H), 1,69 (s, 3H), 1,93 
- 2,02 (m, I H), 2,66-

’N N 2,74 (m, IH), 4,42 (s, 2H), 7,00 - 7,09 (m, 3H), 
7,14 (t, J7,33 Hz, 2H), 7,34 (d, J5,56 Hz, 

51 IH), 8,02 (d, J5,56 Hz, IH), 5,58 (s,IH). CL-
EM (APCI, M+H): 446,1. 
Anal. (C23H23N70S.1 ,08H20.0,2BHOAc): C, H, 
N. 
HPLC: 90% do pureza. 

Procedimiento del Ejemplo 32 usando 4-

- 

clorotieno[3,2-d]pirimidina en lugar do 32c. 

H CH 
6,6-dimetil-3-[(2-metilfieno[3,2-d]pimidin-4- ri 

CH il)aminol-N-[(1 R,2S)-2-fenilciclopropil]-4 ,6-

HN dihidropirrolo[3,4-c]pirazol-5(1 H)-carbcxamida 

eNz-
 )CH3 (sX 

RMN 1H (400MHz, CH300): 6 1,15-1,19 (m, 
2H), 1,79 (s, 3H), 1,80 (s, 3H), 2,01 - 2,05 (m, 
IH), 2,76 - 2,78 (m, IH), 2,80 (s, 3H), 4,50-
4,51 (m, 2H), 7,11-7,15 (m, 3H), 7,22 - 7,25 

52 (m, 2H), 7,46 (d, J = 5,5Hz, IH), 8,44 (d, J = 
5,3Hz, IH). CL-EM 460 (M4-H). 
Anal. (C24H25N70S.1 ,5OTFA.0,25H20) C, H, 
N. 
HPLC >99% de pureza. 
Procedimiento del Ejemplo 32 usando 4-
Cloro-2-
metfltieno[3,2-d]pirimidina On lugar de 32c. 
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Estructura y Ejemplo n° Nombre quimico, datós analiticos y 
comentarios 

3-(furo[3,2-d]pirimidin-4-ilamino)-.6 ,6-d imetil-N-H C 
cH3 

N’ N-( 

(trans-2-fenhlciclopropil)-4 ,6-dihidropirrolo[3 ,4- 
c]pirazol-5(1 H)-carboxamida 

HN 
H 

(j1 

RMN 1H (CD30D) 6: 1,01 - 1,16 (m, 2H), 1,68 
(s, 3H), 

1H Oil N RMN (400 MHz, DMSO-d6) & 1,03 (m, 
1H), 1,22 (m, IH), 1,64 (s, 6H), 1,92 (m, IH), 

63 2,75 (m, IH), 4,38 (d, J=12,1 Hz, IH), 4,43 (d, 
J12,2 Hz, 1H), 6,35 (s, IH), 7,05-7,16 (m, 
3H), 7,2-7,28 (m, 2H), 8,33 (s an, IH), 8,52 (s, 
IH), 10,38 (s an, IH). Anal. 
(C23H23N702.0,2HOAc.1H20) C, H, N. EM-
APCI: [M+H] 430. 
Procedimiento del Ejemplo 31 usando 4-
clorofuro[3,2-d]pirimidina (preparada de 
acuerdo con el procedimiento publicado en el 
documento W02004013141, pªginas 131-
133) en lugar de 31c. 

..n i u -IuruquInuIIna-L-arQonItrJJo 

0 
NH3/MeOH I?ZNI NH 

I 
el?O."’Yo 

NH2 

40b 

a 
POCI3 

LLJCN 

40c 

Se disolvió 4-quinazolona-2-carboxilato de otilo (40a, 2,54 g, 11,67 

mmol) en MeOH (29 ml) en un matraz de fondo redondo de 200 ml y se enfrió 

5 a 0°C. Se burbujeO amoniaco gaseoso anhidro en la soluciôn durante 30 

minutos. DespuØs el matraz Se cerrO hermØticamente con un tapón de Suba-

Seal que Se asegurO con un alambre de cobre. DespuØs la reacción se calentO 
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a temperatura ambiente y se agitO durante toda la noche. El disalvente se 

separó a presión reducida para dar la 4-oxo-3,4-dihidroquinazolina-2-

carboxamida (40b, 2,20 g, 99%) en forma de un sóUdo blanco.  Rf = 0,13 

(MeOH/CHCI3 at 7%). RMN 1H (400 MHz, DMSO-d6): 6 7,58 - 7,62 (m, fl-I), 

5 7,76 (d, J = 7,6 Hz, IH), 7,85 - 7,89 (m, IH), 8,06 (s, IH), 8,16 (dd, J = 7,8, 1,2 

Hz), 8,35 (s, IH), 11,91 (s, IH). CL-EM 190 (M+H). HPLC >99% de pureza. 

La 4-oxo-3,4-dihidroquinazolina-2-carboxamjda (40b, 0,51g. 2,69 mmol) 

se catentô a 100°C en POO13 (7,0 ml) durante 3 horas. Se separo el disolvente 

a presión reducida. Se aæadiO agua helada con cuidado at matraz y et producto 

10 insoluble se filtró. El filtrado se extrajo tres veces con cloroformo. Los productos 

orgÆnicos combinados se secaron (MgSO4) y se evaporaron para dar el 4-

cloroquinazolina-2-carbonitrilo (40c, 0,21 g). 95% de pureza por HPLC y se usO 

sin purificación adicional. El producto insoluble se purificO par cromatografla 

ultrarrÆpida en gel de silice eluyendo con EtOAc/hexano at 3-30% para dar 0,22 

15 g adicionales de 40c en forma de un sOlido blanco con un rendimiento global de 

62%. Rf = 0,53 (EtOAc/hexano at 30%). RMN 1H (400 MHz, DMSO-d6): 6 8,07-

8,11 (m, IH), 8,24-8,31 (m, 2H), 8,41 (d, J = 8,4 Hz, IH). 

Preparaciôn de 43b: 4-Cloro-5-fluoro-2-metoxipirimidina 

0 i’oci3 ci 
F, DMADMA F) 

LNLOCH3 110°C 

43a 
43b 

20 Se calentaron 2-metoxi-5-fluorouracjlo (43a, 1,04 g, 7,21 mmol) y N,N-

dimetilanilina (1,80 ml) en POd3 a 110°C durante 90 minutos. DespuØs de 

enfriar, la reacción se aæadió con cuidado en hielo. El producto se extrajo con 
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Øter dietilico. La fase do Øter se IavO secuencialmente con HCI 2 N, agua y 

salmuera, seguido de secado (MgSO4). El Øter se separó con cuidado a presión 

reducida Para dar 43b en forma de un liquido volÆtil (0,39 g, 34%) que se usó 

sin purificaciOn adicional. Rf = 0,26 (EtOAc/hexano al 10%). RMN (400 MHz, 

5 DMSO-d6): 8 3,91 (s, 3H), 8,79 (s, 1H). 

Preparacion do 44b: 4-Cloro-5-fluoro-2-metilpirimidina 

1)NaHJTHF 
0 

POC13 
Cl 

N,NkimetilanHina F 

de cetamdina 

HCO2Et + F..0O2Et 
2) Clorhidrato ’(

?N’Cetariol reflujo 

NH 

H3 110°C N CH3 

44a 44b 

Se lavO hidruro sOdico (al 60%, 5,0 g, 125 mmol) con hexano Para 

separar el aceite mineral y so secO, despuØs se suspendiO en THF (50 ml) y se 

10 enfrió a 0°C. Se mezclaron entre si fluoroacetato de etilo (13,30 g, 125 mmol) y 

formiato de etilo (15,14 ml, 187 mmol) y se aæadieron a la suspension en 

agitaciOn. La reacciOn se calentO lentamente a temperatura ambiente y se agito 

3 dlas. Se separO el disolvente. Se aæadió una mezcla de clorhidrato de 

acetamidina (11,81 g, 125 mmol), etóxido sOdico (8,86 g, 125 mmol) y etanol 

15 (60 ml) a la reacciOn seguido de calentamiento a reffujo durante toda la noche. 

El etanol se separO a presiOn reducida. El residuo se disolviO en una cantidad 

minima de agua y se acidificO a pH = 6 con HCI concentrado. Los productos 

brutos despuØs so extrajeron sacÆndolos de la fase acuosa per adiciOn de sal y 

lavando exhaustivamente con CHCI3/isopropanol 4:1. Las fases orgÆnicas 

20 combinadas se secaron (MgSO4) y se evaporaron. El sOlido bruto se purificO 

por cromatografia en gel de silice eluyendo con EtOAc/hexano al 590% Para 

dar la 5-fluoro2-metilpirimidin-4(3H)-ona (44a, 0,95 g, 6%) en forma do un 
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sOlido blanco. Rf = 0,08 (EtOAc/hexano at 75%). RMN 1H (400 MHz, DMSO-d6): 

6 2,25 (d, J = 1,0 Hz, 3H), 7,93 (d, J = 3,8 Hz, IH), 12,95 (ancho, IH). CL-EM 

129. 

El compuesto 44b se preparO siguiendo el procedimiento de 43b, 

5 excepto que se usO 44a en lugar de 43a. El compuesto 44b (0,11 g, 10 %) se 

obtuvo en forma de un liquido volÆtil y se usó sin purificaciOn adicional. Rf = 

0,39 (EtOAc/hexano at 5%). RMN 1H (400 MHz, DMSO-d6): 8 2,60 (s, 3H), 8,86 

� 

Preparaciôn del compuesto 45c: 4-cloro-24trifluorometil)tieno[3,2-

10 d]pirimidina 

. NH 0 

CS 002Me H2NACF P003 
ci 

EtOH 
NH2 um 150°c 

e0-rCF3  
N "CF3 

45a 
lh 

45b 45c 

A una solución agitada de 3-aminotiofeno-2-carboxilato de metilo (45a, 

1,57, 10,0 mmol) en EtOH (10 ml) se aæadiO trifluoroacetarnidina (2,249,2 eq) 

. y Æcido trifluoroacØtico (1,54 ml, 2 eq). La mezcla resultante se calentó a 150°C 

15 durante I hora en un reactor de microondas. La mezcla de reacción se enfrió y 

se filtrO para proporcionar la 2-(trifluorometil)tieno[3,2-d]pi rim idina-4(3H)-ona 

45b en forma de un sólido (0,61 g). RMN 1H (400 MHz, MeOD) 6 ppm: 7,49 (d, 

J5,29 Hz, 2H), 8,18 (d, J5,29 Hz, IH). 

� Una suspensiOn de 2-(trifluorometil)tieno[3,2-d]pirimidina-4(3H)-ona 

20 (45b, 0,61 g, 2,77 mmol) en POd3 se calentO a reflujo on atmósfera de 

nitrOgeno durante 3 h y despuØs se concentrO a sequedad a presiOn reducida. 
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El residuo se repartió entre acetato de etho y sotución saturada de NaHCO3, se 

secO y se concentrO para dar el compuesto 45c en forma de un sólido (0,58g, 

88%). RMN 1H (400 MHz, MeOD) 6 ppm: 7,79 (d, J=5,54 Hz, IH), 8,59 (d, 

J=5,54 Hz, IH). 

5 Preparación do 48b: 4-Cloro-5-fluoropirimidina 

a 
1)NaH/T 

o 
HF 

HcO F 
H 2Et + FCO2Et N NN-dimetllan1ina F-_ 

’ N 

tI  de formamidina 
2) Clorhidrato 

etanol, reflujo 
48a 48b 

Se lavó hidruro sôdico (al 60%, 5,0 g, 125 mmol) con hexano para 

separar el aceite mineral y se secô, despues se suspendiO en THF (50 ml) y se 

enfriO a 0°C. Se mezclaron entre si fluoroacetato de etilo (13,35 g, 126 mmol) y 

10 formiato de etito (15,99 ml, 189 mmol) y se aæadieron a la suspension en 

agitaciOn. La reacciOn se calentO lentamente a temperatura ambiente y se agitO 

durante toda la noche. Se separO el disolvente. Se aæadiO una mezcla de 

clorhidrato de formamidina (10,33 g, 126 mmol), etOxido sOdico (8,92 g, 126 

mmol) y etanol (60 ml) a la reacciOn seguido de calentamiento a reflujo durante 

15 toda la noche. El etanol se separO a presiOn reducida. El residuo se disolviO en 

una cantidad minima de agua y se acidificó a pH = 6 con HCI en etanol. Los 

sOlidos se filtraron y se concentrO el filtrado. El sOlido bruto se purificO por 

cromatografla en gel de sIlice eluyendo con MeOH/CHCI3 al 0-9% para dar la 

5-fluoropirimidin-4(3H)-ona en forma de un sOlido blanco (48a, 1,05 g, 7%). Rf = 

20 0,13 (EtOAc/hexano al 75%). RMN 1H (400 MHz, DMSOd6): 6 8,05-8,09 (m, 

21-1), 13,14 (ancho, IH). 

Siguiendo el procedimiento para preparar 43b, se sintetizO el compuesto 
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H3C CH3 
COOEt 

H

 3
 CR3 

HC1 4 NfDoxano HN Boc�NfN’ 
jCOOEt 

1(H) 2 
EtOH,TA, 12h 

Ma 
NH NH2 

HBTU, Me2NH20 tLrJ 
?H 

H2 (2,76 bar) 
CH3 $ Pd-C 

(S 
OH  

H 
K2CO3, ci-i2a2 

CH3 EtOH H2N 1’j(CH3 
H 

0 
S o 

Mb 54c 54d 

Thosgeno, DIPEa I,L.,J 
_____H , F  CR3 LATH  

H2N’CH3M’ 
0°C - IA, 2 h 

0N4’CH3 
Me 54f 

H3C CH3 H3C CH3 , 

HNNOEt
 ;N H CH$ 

..
 9CH3DIPEA, 

0 CH3 
NH2 0N4171’CH3 H2N 

Ma 54f 549 

H3 CH3 + 
100°C, lb 
HOAO-H20(1:1v/v) __ 

UOH IN (S ,CH3 

H3C 
MeOH 0  CH3 

H2N 
54h 541 

Preparación de 1(H): 3-amino-6,6-dimetiIpfrroJo[3,4c]pirazoJ-

25(4H,6H)-dicarboxllato de 5-terc-butlo y 2-etilo 

La ruta sintØtica del compuesto 1(H) se puede encontrar on el Esquema 
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1 en la "Descripción detallada" de esta soilcitud. Las condiciones sintØticas 

detalladas para preparar 1(H) se pueden encontrar en la publicaciOn de solicitud 

de patente de EE.UU. no 2003/0171357 y publicaciOn PCT WO 02/12242, 

cuyas descripciones se incorporan en el presente documento por referencia. 

5 Preparación del compuesto 54a: diclorhidrato del 3-amino-6,6-

dimetil-5,6-dihidropirrolo[3,4-c]pirazol-2(4H)-carboxilato de etilo. 

A una suspension agitada del 3-amino-6,6-dimetil-4,6-dihidropirrolo[3,4-

c]pirazol-1,5-dicarboxilato de 5-terc-butilo y 1-etilo (1(H), 30,0 g, 92,5 mmcl) en 

etanol (200 ml) se aæadiO gota a gota soluciOn de HCI 4 M en hexanos (116 

10 ml). La solución transparente resultante se agitO a temperatura ambiente 

durante 12 h. La mezcla de reacciOn se concentrO a vaclo hasta un residuo y 

se agitO on hexano (250 ml) durante 10 mm. El producto sôlido se recogiO par 

filtraciOn, se lavO con hexano (100 ml) y se secO a vaclo a 40°C durante 15 h 

para dar el diclorhidrato de 3-amino-6,6-dimetil-5,6-dihidropirrolo[3,4-cjpirazol-

15 1(4H)-carboxilato de etilo (54a, 27,0 g, 98,5 %) en forma de un sólido blanco. 

RMN 1H (300 MHz, DMSO-d6): 6 1,31 (td, J7, 1,3 Hz, 3H), 1,59 (s, 6H), 4,09 (t, 

J3,7 Hz, 2H), 4,36 (qd, J7,2, 1,2 Hz, 2H), 10,12 (sancho, 2H). 

� 

S Preparación del compuesto 54c: 

feniletil]-carbamato do bencilo. 

20 A una mezcla de Æcido (2S)-{[(benciloxi)carbonil]amino}(fenil)ac6tico 

10 (54b, 196 g, 688 mmcl), HBTU (261 g, 688 mmol) y diclorometano (2,8 litros) 

se aæadieron secuencialmente carbonato potÆsico (285 g, 2,06 mol) y 

clorhidrato de dimetilamina (84,1 g, 1031 mmcl). La mezcla de reacciOn se 

calentO a 40°C durante toda la noche. DespuØs de enfriar a temperatura 

25 ambiente, los sOlidos se filtraron, se lava ron con acetato de etilo (2 x 500 ml) y 
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el filtrado se concentrO hasta un residuo. So aæadiO agua (1 litro) al residuo y la 

soluciOn so mantuvo en un limpiador de ultrasonidos durante 2 h. Los sOlidos 

precipitados se recogieron y so lavaron con agua (4300 ml), hexano (2x500 

ml), y so secaron a vaclo durante 24 h. El producto bruto sólido so disotvló en 

5 cloroformo (300 ml) y se filtraron los sólidos sin disolver. El filtrado so concentró 

hasta sequedad y el residuo se disolviO en hexano/acetato do etilo (2:1) (250 

ml) y so dejó reposar a temperatura ambiente durante toda la noche, Los 

Scristales resuttantes so recogieron por filtraciOn, se lavaron con hexano/acetato 

do etilo (3:1) (100 ml) y so secaron con alto vaclo a 40°C durante 24 horas para 

10 darel compuesto 54c (100,0 g, 47 %) en forma do un sOlido blanco cristalino. 

RMN 1H (CDCI3) 8: 2,88 (s, 3H), 2,98 (s, 3H), 5,01 (d, J=12,2 Hz, IH), 5,11 (d, 
W J=1.2,2 Hz, IH), 5,58 (d, J=7,5 Hz, 1H), 6,37 (d, J=7,2 Hz, IH), 7,32 (m, IOH). 

Preparación del compuesto 54d: (2S)-2amino..N,N-dimetil-2-

fenilacetamida. 

15 A una soluciOn do Mc (80,0 g, 256 mmol) en etanol (1,2 litros) so afiadió 

una suspension do Pd/C (at 10%, 9,0 g) en acetato de etilo (50 ml). La mezcta 

do reacciOn se agitO en un aparato Parr con hidrOgeno (2,8 kg/cm2) durante 

toda Ia noche. El catalizador se separO por filtraciOn a travØs do celita. La 

almohadilla de filtro so lavo con etanol (2x200 ml) y los filtrados combinados se 

20 contentraron .para dar 54d (40,2 g, 88%) en forma do un sOlido blanco. RMN 

� 1H (CDC13) 8: 2,85 (s, 3H), 2,99 (s, 3H), 4,72 (s, I H), 7,33 (m, 5H). 

Preparación del compuesto 54e: N-[(2S)-2-amino-2-feniletil]-NN-

dimetilamina. 

Un matraz quo contenia THF seco (2300 ml) en atmOsfera de nitrOgeno 

25 se enfriO en un baæo do hieto-agua. Se aæadieron grÆnulos do hidruro do litlo y 
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aluminlo (59,0 g, 1555 mmol). A esta suspension de LAH so aæadió lentamente 

una solución de la amida 54d (123,0 g, 691 mmol) en THF seco (800 ml) a to 

largo do aproximadamente I hora. La mezcla do reacción resultante so calentô 

a reflujo durante 5 horas, y despuØs se enfriO a 10°C. La mezcla do reacciôn 

5 enfriada so inactivO lentamente con soluciOn saturada do sulfato sódico (380 

MI) y se agitó durante toda la noche. Los sólidos precipitados se filtraron y so 

lavaron can acetato do etilo (4x500 ml). El filtrado so concentró hasta un 

residuo quo se purificO en columna do gel de silice (metanol at 10%, trietilamina 

at 5% en cloroformo) para dar 54e (66,7 g, 59%) en forma de un liquido 

10 amarillo claro. RMN 1H (CDCI3) & 2,24 (dd, J=3,6, 12,1 Hz, IH), 2,29 (s, 6H), 

2,47 (dd, J=1 0,6, 12,1 Hz, IH), 4,07 (dd J3,6, 10,4 Hz, IH), 7,24 (m, IH), 7,37 

(m,.4H), 

Preparación del compuesto 54f: Clorhidrató do la N-[(2S)-2-

isocianato-2-feniletil]-N,N..dimetilamina. 

15 A una solución enfriada (00) y agitada do trifosgeno (27,1 g, 91,32 mmol) 

en DCM (250 ml) se aæadió gota a gota una disoluciOn do dilsopropiletitamina 

(23,6 g, 182,26 mmol) en DCM (50 ml) a lo largo do un periodo de 20 mint So 

afiadiO gota a gota una soluciOn de N-[(2S)-2-amino-24eniletil]-N,N-

dimetilamina (54e, 15,0 g, 91,32 mmol) en DCM (100 ml) a la mezcla do 

20 reacción marrOn mientras se mantenha la temperatura par debajo do 10°C. La 

mezcla de reacción resuttante se quitO del enfriamiento y so agito durante 2 h a 

temperatura ambiente. La mezcla do reacciOn so concentrO a vaclo hasta un 

resduo y so agito con DCM at 10% en hexana (50 ml). El clorhidrato do N-

[(2S )-2-isocianato-2-fen iletil]-N,N-dimetilamina sOlido, compuesto 54f, so 

25 separO par filtraciOn y so usó para la siguiente etapa sin purificaciOn adicional 
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(Nota: El producto sOlido obtonido se almacenO on nitrogeno). RMN 1H (300 

MHz, DMSO-d6): 3,29 (s, 3H), 3,38 (s, 3H), 3,68 (t, 4=10,1 Hz, IH), 4,42 (dd, 

J= 115, 6,5 Hz, IH), 5,35 (dd, J=9,6, 6,2 Hz, IH), 7,4 - 7,6 (m, 5H). 

Preparación dot compuesto 549: (S)-3-amino.5-((24dirnetilamino)-1 - 

5 fenlletit)carbamoil)-6,6-dimetiJ-5,6.cflhidropirroIo[3,4c]pfrazot.2(4H) 

carboxitato do etilo. 

A una suspensiOn enfriada (0°C) y agitada del diClorhidrato do 3-amino-

6,6-dimetil-5,6-dihidropirrolo[3,4-cjpirazol-1 (4H)-carboxilato do etilo (54a, 25,0 

g, 84,12 mmol) se alladieron secuencialmente DIPEA (74 ml, 420,1 mmol) y 

10 clorhidrato do N-[(2S)-2-isocianato-24eniletil]-N,N-dimetamina (54f, 17,1 g, 

75,71 mmol). DespuØs do agitar a temperatura ambieæte durante 10 h en 

atm3sferä de n.itrOgeno, la mezcla so diluyO con DCM (1 00 ml) y so lavO con 

agua (2x100 ml). La soluciOn orgnica so secô (Na2$04), se filtró y so 

concentró a vaclo. El producto bruto so puriflcO en columna do gel de silice 

15 (MeOH/DCM al 10%) para dar el compuesto 54g (23,0 g, 73,7%) en forma do 

unsOlido amarillo claro. P.f.: 96-97 T. RMN 1H (300 MHz, DMSO-d6): 8 1,32 (t, 

J=7,1 Hz, 3H), 1,51 (s, 3H), 1,57 (s, 3H), 2,19 (s, 6H), 2,40 (m, IH), 2,60 (m, 

� 1H), 4,23 (m, 2H), 4,35 (q, J=6,7 Hz, 2H), 4,78 (m, IH), 6,00 d, J=6 Hz, IH), 

6,55 (s, 2H), 7,18 - 7,40 (m, 5H). CL-EM (APCI, M+H4): 415. 

20 Preparación del compuesto 54h: 3-Amino-N-[(1S)4-(dimetilamino)-

I -fenhletif]-6,6-dimetil-46-dihidropirroto[3,4.c]pirazol5(1 1)-carboxamida. 

Se disolvió of 3-amino-5-({t(1 S)-2(dimetiIamino)-1 - 

fen}letil]amino}carbonil)-6,6-dimetil-5,6-dihidropirrolo[3,4-c]pirazol-1 (4H)-

carboxilato do etilo (Mg, 9,24 g, 22,30 mmol) en MeOH (22 ml). Se aadiO 

25 una soluciOn do L1OH I N (36 ml) y la reacción so agit, a temperatura 
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ambiente durante 2 horas. El disolvente se separO a presion reducida, el 

residuo se diluyo con agua, y el producto se extrajo en CHC13I iPrOH 4:1. La 

fase orgànica se separO, se lavO con salmuera, se secó (MgSO4) y se evaporO 

parà dar el compuesto 54h (7,00 g, 92%) en forma de un sOlido amarillo amorfo 

5 que se uso sin purificaciOn adicional. Rf = 0,16 (NH3 en metanol al 10%/CHCI3). 

RMN 1H (400 MHz, CD30D): S 1,60 (s, 3H), 1,67 (s, 3H), 2,32 (s, 6H), 2,44 (dd, 

J = 12,9, 4,5 Hz, IH), 2,78 (dd, J = 12,6, 10,6 Hz, IH), 4,34 (d, J = 10,3 Hz, 

� 
IH), 4,40 (d, J = 10,6 Hz, IH), 4,90 - 4,98 (m, IH), 7,20-7,24 (m, IH), 7,28-7,36 

(m, 4H). CL-EM 343. 

10 Se mezclaron el compuesto 54h (0,18 g, 0,52 mmol) y 4-cloro-6-

. etilpirimidina (541, 0,08g, 0,574 mmol) en HOAc/H20 1:1 (2,0 ml) y se 

calentaron a 100°C durante I hora. La reacciOn se neutralizô con NaHCO3 

sOlido y se diluyó con agua y CHCI3/iPrOH 4:1. La fase orgÆnica se separO, se 

lavô con. salmuera, despuOs se secO (MgSO4) y se evaporó. El producto se 

15 purificO por cromatografia en gel de silice ultrarrÆpida eluyendo con NH3 al 0-

5% en metanol/CHCI3. El producto se purificó mÆs por HPLC preparativa para 

dar el compuesto del tItulo 54 N-[(1 S)-2(dimetilamino)-1 -feniletilj-3-[(6-

etilpirimidin-4-il)amlno]-6,6-dimetil-4,6-dihidropirrolo[3,4-c]pirazol-5(1 H)-

carboxamida en forma de un sólido blanco (0,077 g, 20%). Rf = 0,16 (NH3 al 

20 10% en metanol/CHCI3). RMN 1H (400 MHz, CD30D): 5 1,34 (t, J = 7,8 Hz, 3H), 

� 1,72 (s, 3H), 1,78 (s, 3H), 2,77-2,82 (m, 21-1), 2,97 (s, 3H), 3,05 (s, 3H), 3,45-

3,51 (m, IH), 3,63-3,69 (m, IH), 4,63-4,66 (m, IH), 4,71-4,76 (m, IH), 5,43 (dd, 

J =11,3, 3,8 Hz), 6,94 (br, IH), 7,32-7,36 (m, IH), 7,39-7,47 (m, 4H), 8,74 (s, 

IH). CL-EM 449 (M+H). Anal. (C24H32N80.2,40 TFA.1,0 H20) C, F-f, N. HPLC> 

25 98% de pureza. 
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Ejempo 55: N -L(1 S)-2-(dimetllamino)-1 -fenhletil].6,6-dimetil-3-([2-

(trifluorometiI)pirimidin-4-il]amino}-4,6djhjdropjrrolo[3,4c]pjrazoI5(j H)-

carboxamida. 

HH3C CH3 

N-)(’ 

H3 

H2N 54h 

cl 

+TEPA 

N_’kF3 

55a 

im 

55 

5 A Ia 4-cloro-2(triflurometil)pirimidina (55a, 74 mg, 0,4 mmol), (S)-3-

amino-N-(2-(dimetilamino)-1 -feniletfl)-6,6-dimetllpirrolo[3,4-c]pjrazol-

5(IH,4H,6H)-carboxarrida (54h, 141 mg, 0,4 mmol) en IPA (1 ml), se aæadiÆ 

TEA (114 ml, 0,8 mmol). La reacciOn se calentó en horno de microondas a 

140°C durante 20 mm. La HPLC dio el compuesto del tItulo 55 (S)-N-(2-

10 (dimetilamino)-1 -feniletil)-6,6-dimetilo-3-(2-(trifluorometjlpirjmmdjn-4-

ilamino)pirrolo[3,4-c]pirazol-5(1 1,41,6H)-carboxamida en forma de un polvo 

blanco (8 mg, 4%). RMN 1H (400 MHz, DCM) 8: 1,30 (m, 6H), 1,58 (m, 6H), 

3,63 (m, 2H), 3,86 (m,2H), 4,04 (m, IH), 7,41 - 7,50 (m, 6H), 8,53 (s, IH). Anal. 

(C23H27N50F3.2,4ITFA .1,71-120) C, I-I, N. EM-APCI: [M+H] 489. 
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Estructura 
y 

Ejemplo no Nómbre quimko, datosiæiiiticos 
y 

comentarios 

N-)--(dimØtilÆminª)-1-fenlletil]-3-[(5-flu&à-

HHC cH3 
,CH 

6-metilpirimidin-4-il)amino]-6,6-dimetil-4,6- ,no]

-c]pirazol-5(1 H)-carboxamida. 
oI CH3 Rf = 0,13 (NH3 al 7% en metanol/CHCI3). 

HN 
RMN 1H (400 MHz, CD30D): 8 1,67 (s, 3H), 
1,74 (s, 3H), 2,34 (s, 6H), 2,42 (d, J = 2,8 Hz, 

H3C 3H), 2,44-2,47 (m, IH), 2,80-2,86 (m, 1H), 4,63-
4,68 (rn, 2H), 4,97-5,02 (rn, IH), 7,20-7,24 (m, 
IH), 7,30-7,37 (m, 4H), 8,39 (s, IH). CL-EM 
453 (Mi-H). 
Anal. (C23H29N80F.0,35H20.0,35hexano) C, H, 
N. 
HPLC > 98% de pureza. 
Procedimiento del Ejemplo 54 usando 4-
ctoro-5-fluoro-6-rnetilpirimidina en Jugar de 541. 

N-[(1S)-2(din-ietharniriö)-1-fenii!J]-6,6-1metil-
/ \ 3-[(9-metil-9H-purin-6-iJ)amino]-4,6- 

H3C CH 
- CH HN 

dihidropirrolo[3,4-c]pirazof-5(1 H)-carboxarnida 
N, RMN 1H (400 MHz, CD30D): 8 1,68 (s, IH), 

0 CH 
HN 1,71 (s, 3H), 2,07 (s, 3H), 2,87 (m, 4H), 3,02 (s 

an., 3H), 3,20 (dd, J14,7, 7,3 Hz, IH), 3,84 (d, 
 J14,4 Hz, IH), 3,96 (d, 14,1 Hz, IH), 4,99 (s, 

2H), 7,35-7,7 (m, 5H), 8,03 (td, J7,6, 1,1 Hz, 
11-1), 8,20 (d, J7,5 Hz, IH), 8,72 (d, J4,6Hz, 
1H). CL-EM [M+H] 475. Anal. (C24H30N100. 
2H20.2,74TFA) C, H, N. 
Procedimiento del Ejemplo 54 usando 6-
cJoro-9-metll-9H-purna en lugar de 541. 
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- Estructura 
y 

Ejemplo no Nombre qulmico, datos analiticos 
y 

comentarios 

- N-[(iS)-2-(dimetilamino)-1 -fenhletiI]-6,6-dimetiJ 
/ \ 3-[(2-metiltien[2 ,3-d]pirimidin-4-ll)amino}-4,6- 

HH3C CH 
CR. dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 

N’ I N- RMN 1H (400 MHz, DMSO-d5): 6 1,61 (s, 3H), 
0 CH, 

RN 1,70 (s, 3H), 2,62 (s, 3H), 2,81 (d, J=4,6 Hz, 
iN

 NC 3H), 2,91 (d, J=4,8 Hz, 3H), 3,34 (m, IH), 3,46 
(m, IH), 4,63 (s, 2H), 5,34 (m, 11-I), 6,58 (d, 

ŁH3 J=9,3 Hz, IH), 7,18-7,46 (m, 5H), 7,58 (d, J6 
53 Hz, IH), 7,83 (d an., J=5,8 Hz, IH), 9,13 (s an., 

IH), 10,39 (s, IH), CL-EM [M+H] 491 Anal. 
(C25H30N80S.1 H20.2,55TFA) C, H, N. 
Procedimiento del Ejemplo 54 usando 4-
cIoro-2-metiltieno2,3-.d]pirimidina en lugar de 
54’. 

/ 

N-[( IS )-2-(dimetilamino)-1 -fenhlØtil]-3-[(2-etoxi-
- CH 5-fluoropirimidin-4-iI)amino]-6,6-dirnetil-4 .6-HH3C 3 

N’\ I N- 
(S 

CH3 dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 
O CR3 RMN 1H (400 MHz, DMSO-d6): 6 1,28 (t, J=7 

HNN 

F ’> ( 

Hz, 3H), 1,59 (s, 3H), 1,66 (s, 3H), 2,81 (d, 
J=4,5 Hz, 3H), 2,88 (d, J=4,6 Hz, 3H), 4,22 (d, 
J7,1 Hz, IH), 4,26 (d, J7 Hz, IH), 4,49 (s, 

59 
2H), 5,34 (m, IH), 6,59 (d, J=9,1 Hz, IH), 7,25-
7,45 (m, 5H), 8,14 (d, J=3 Hz, IH), 8,94 (s an., 
2H), 10,03 (s, IH). CL-EM [M+H] 483 Anal. 
(C24H31N8F02.0,5H20.1 ,64TFA) C, H, N. 
Procedimiento del Ejemplo 54 usando 4-
cloro-2-etoxi-5-fluoropirimidina en lugar de 541 
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Estructura 
y Ejemplo n° Nombre quimióo, datos anaJit1 

y 

comentarios 

3-[(2-ciÆhopirimidin-4-il)amino]-N-[( 1 S )-2-
/ " (dimetilamino)-1 -feniietil]-6 ,6-dimetil-4 ,6- 

H3C C 
Ii N cH3 I dihidropirrolo[3,4-c]pirazol-5( I H )-carboxamida 

I N 
CH3 

RMN 1H (CD30D) 
& 

1,62 (s, 3H), 1,70 (s, 3H), 
HN\ 2,89 (s, 3H), 2,97 (s, 3H), 3,35-3,47 (m, 2H), 

(’>’-cN 
4,68-4,88 (m, 2H), 5,25-5,33 (m, IH), 6,83-6,92 
(b, IH), 7,21-7,41 (m, 5H), 8,20 (d, J=7,12 Hz, 

60 IH). CL-EM (APCI, M+H): 446,1. Anal. 
(C23H27N90.1 ,88TFA.0, 1 5H20. 0,04MeCN): C, 
H, N. HPLC- DetecciOn UV: 94% de pureza 
Procedimiento del Ejemplo 54 usando 4-
cloropirimidina-2 -carbon itrllo en lugar de 541. 

N{(1S)-2-(diØtilhio)-1feniletil]66-dimetil-H3C

 CH  

?(Sac 

3-(tieno[2,3-d]pirimiclin-4-ilamino)-4,6- 
HN 

’N-4 
H3 dihidropirrolo[3,4-cpirazol-5(1H)-carboxamda. 

 
o Rf = 0,18 (NH3 en metanol al 7%/CHC13). 

HN RMN 1H (400 MHz, CIJ30D): 8 1,70 (s, 3H), 
1,77 (s, 3H), 2,32 (s, 6H), 2,42 (dd, J = 12,9, 4,5 

CIS Hz, IH), 2,78-2,84 (m, IH), 4,63 (d, J = 11,6 
61 Hz, IH), 4,71 (d, J = 11,3 Hz, IH), 4,97-5,01 

(m, IH), 7,20-7,23 (m, IH), 7,29-7,36 (m, 4H), 
7,43 (d, J = 5,4 Hz, IH), 8,12 (d, J = 5,3 Hz, 1H), 
8,67 (s, IH). CL-EM 477 (M+H). Anal. 
(C24H28N80S.0,40H20.0,40 MeOH) C, H, N. 
HPLC > 98% de pureza. 
Procedimiento del Ejemplo 54 usando 4-
clorotienol2,3-dlpirimidina en lugar de 541. 
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Estructura 
y 

Ejemplo no Nombre quimico, datos anaUticos 
y 

comentarios 

ri-((IS )-2-(dimetilamino)- I -fenhletil]-6 ,6-dimetil-
/ \ 3-[(6-metiltieno[2,3-d]pirimidin-4-il)amino]-4,6- 

HH3C ’CH  I H)-carboxamida 
N HN CH 

N- N: RMN 1H (CD300) 8: 1,64 (s, 3H), 1,70 (s, 3H), 

HN 
CH3 

2,54 (s, 3H), 2,89 (s, 3H), 2,97 (s, 3H), 3,37-
3,46 (m, IF-I), 3,52 (t, J=11,37 Hz, IH), 4,57 (d, 

Ji. H30 
>N J11,62Hz, IH), 4,66 (d, J=11,37 Hz, IH), 5,33 
S 

62 
 (dd, J4,04, 11,37 Hz, 1H), 7,22-7,37 (m, 6H), 

8,42 (s, IH). CL-EM (APCI, M+H): 491,3. Anal. 
(C25H3oN80S2,00TFA.0,77H20): C, H, N. 
HPLC 94% do pureza 
Procedimiento del Ejemplo 54 usarido 4-
cloro-6-metiItieno2,3-dJpi rim idina en lugar de 
541 

N-[(IS)-2-(dimetilamino)-1-fenhIetiIj-6,6-dimetjl-
/ \ 3-[(2-metiltieno[3 ,2-dlpirimidin-4-iI )amino]-4 ,6- 

HH3C CH 
- CH dihidropirroto[3,4-c]pirazol-5(1 H)-ca rboxamida 

Rf = 0,24 (NH3 at 7% en metanot/CHCt). 
HN 

0 Cl-f3 
RMN 1H (400 MHz, CD30D): 8 1,77 (s, 3H), 
1,80 (s, 3H), 2,77 (s, 3H), 2,94 (s, 3H), 3,05 (s, 

…7N 3)-!), 3,42-3,46 (m, IH), 3,63-3,69 (m, IH), 4,66 
63 (s, 2H), 5,39 (dd, J 

= 11,4, 4,0 Hz), 7,33-7,47 
(m, 6H), 8,42 (d, J = 5,3Hz, If-I). 
CL-EM 491 (M+H). Anal. (C25H30N80S.3,0 
TFA.0,40H20) C, H, N. 
Procedimiento del Ejemplo 54 usando 4-
cIoro-2-metiltieno3,2-d]pirimidina en lugar do 
541. 
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Estructura y Ejemplo n° Nombre quimico, datos analIticos y 
comentarios 

3-[(2-cianoquinazolin-4-iI)amino]-N-[(1 S)-2- 

H3C CH3 
(dimetilamino)-1 -feniletil]-6,6-dimetil-4,6- 
dihidropirrolo3,4-cpirazol-5(1 H)-carboxamida. 

N’ N-, N 
obH, Rf = 0,29 (NH3 al 7% en metanol/CHCI3). 

HN 
RMN 1H (400 MHz, CH30D): 8 1,71 (s, 3H), 
1,77 (s, 3H), 2,35 (s, 6H), 2,36-2,37 (m, IH), c5JhcN 

2,79-2,85 (m, IH), 4,91-5,00 (m, 3H), 7,21-7,24 
64 (m, IH), 7,31-7,35 (m, 2H), 7,38-7,40 (m, 2H), 

7,76-7,80 (m, IH), 7,91-7,92 (m, IH), 7,95-7,99 
(m, IH), 8,42-8,43 (m, IH). CL-EM 496 (M+H). 
Anal. (C27H29N90.0,60 H20.0,10 hexano) C, H, 
N. 
Procedimiento del Ejemplo 54 usando 4-
cloroquinazolina-2-carbonitrilo en lugar de 541. 
N-[(1 S)-2-(dimetilamino)-1 -fehileth]-6,6-dimetil-

OH33-I(2-metilpirimidin-4-il)amino]-4,6- 
??,

 
Hq, 
IC 

H3 dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 
RMN 1H (400 MHz, DMSO) : 1,58 (m, 6H), 

HN 
2,42 (m, 6H), 4,65 (m, 2H), 5,13 (m, IH), 6,64 

-CH3 (m, IH), 7,23 - 7,41 (m, 6H), 8,14 (d, J= 3Hz), 

65 IH. EM-APCI: [M+H] 435. 
Procedimiento del Ejemplo 54 usando 4-
cloro-2-metilpiri mid ina en lugar de 541. 
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Estructura 
y Ejemplo n° Nombre qüImico, datos analiticos 

comentarios 

-[(1 S)-2-(dimetilamino)- 
l -feniletil}-3-[(5-fluoro-

/ " 2-metoxipirimid in-4-il)amino]-6,6-dimetil.-4,6-
3 }{3 

HN CH3 
N\ I 

(5 
dihidroprrolo[3,4-c]pirazol-5(1 H)-carboxamida. 

RMN 1H (400 MHz, CD30D): 8 1,72 (s, 3H) 1,77 
HN\ (s, 3H), 3,06 (s, 3H), 3,12 (s, 31-1), 3,46-3,50 (m, 

F-�J’) ---O\ IH), 3,56-3,62 (m, IH), 3,89 (s, 3H), 4,63-4,66 
Th CH3 (m, 2H), 5,37-5,41 (m, IH), 7,35-7,44 (m, 5H), 

66 8,07 (d, J 
= 3,3 Hz, IH). CL-EM 469 (M+H). 

Anal. (C23H29N80F.2,25TFA) C, H, N. 
Procedimiento del Ejemplo 54 usando 4-

cloro-5-fiuoro-2-metoxipirimidlna en lugar de 
541. 

N[(1 S)-2(d imetilamino)-1 -ferilletil]-3-[(5-
� fluoropi(midin-4-fl)amino}-6,6-dimetil-4,6- 

H3C CH 
CH:, dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxamida 

1 N 
CH3 RMN 1H (400 MHz, CD30D): 8 1,72 (s, 3H) 1,78 

HN\ (s, 31-1), 2,98 (s, 3H), 3,06 (s, 3H), 3,47-3,54 (m, 
IH), 3,58-3,64 (m, IH), 4,65 (d, J = 11,4 Hz, 

N IH), 4,74 (d, J = 11,4Hz, IH, 5,42 (dd, J = 11,4, 
67 

4,0 Hz, IH), 7,33-7,36 (m, IH), 7,39-7,44 (m, 
4H), 8,32 (s, 1), 8,52 (s, IH). CL-EM 439 
(M+H). Anal. (C22H27N80F.2,20TFA.0,20 H20) 
C, H, N. HPLC = 91% de pureza 

Procedimiento del Ejemplo 54 usando 4-

cloro-5-fluoropirimidina en lugar de 541. 

Ejemplo 6: b,b-dimetil-3-(tieno[3,2-djpirimidin-4-ilamino)-4,6-

dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxilato de (1 S)-2-(dimetilamino)-i - 

feniletilo 
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, O2N 
’a 

0 

68c 
30. HO (5) NCH Nt3/iDCE, 50°C 

68b 68d 

EtO2C N CH H3C CH 02N ri 

HNNCOOEt / \ 

NH2 
+ 

DIPEA, 
DC!

H2N NrOIJJ 
NIII0

 L1CH3 
54a68d CH3 

sSo 

Cl Pf(/
HHC 
CLiOH iNH3 

+ Ow. IMeOH ’C H, &N’ 
H2N 6Sf 60g 

HOAc-H20 (1:1 vIv) 
ioo°c, lh 

wo 

Preparacion del compuesto 68b: (S)-2-dimetilamino-1 -fenil-etanoL 

A una soluciOn de (S)-(+)-2-amino-1-fenil-etanol (68a, 100,0 g, 729,0 

5 mmol) en âcido fôrmico (400 ml) se aæadió formaldehido (800 ml, al 37% en 

peso en agua) a temperatura ambiente. La soluciOn se agitó a 95°C durante 

toda la noche. DespuØs de enfriar a temperatura ambiente, se usô HCI 

concentrado para ajustar la solución a pH = 2. Se extrajo con Øter (3 x 500 ml) 

y despuØs se ajustO a pH = 10 con NaOH sOlido. La fase acuosa resultante se 
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extrajo con CH2Cl2 (3 x 500 ml). Las fases orgÆnicas combinadas se secaron 

sobre Na2SO4. La filtraciôn y evaporaciOn seguido de cromatografla ultrarrÆpida 

(MeOH at 5% en CH2Cl2 a MeOt-! at 4,5%/NEt3 at 0,5% en CI-12Cl2) dio el 

compuesto 68b (S)-2-dimetilamino-1-fenll-etanol en forma de un aceite amarillo 

5 claro (68,0 g, 56%). RMN 1H (300 MHz, CDCI3) 6: 2,35 (s, 6H), 2,37 (m, IH), 

2,46 (dd, J=12,8, 9,2 Hz, IH), 4,02 (sancho, 1H), 4,69 (dd, J=10,5, 3,6 Hz, IH), 

7,22 - 7,4 (m, 5H). 

Preparaciôn del compuesto 68e: 3-amino-6,6-dimetilpirrolo[3,4-

c]pirazol-2,5(4H,6H)-dicarboxilato de (S)-5-(2-(dimetilamino)-1 -feniletilo) y 

10 2-etilo. 

. A una solución agitada de (S)-2-dimetilamino-1-fenil-etanoj (68b, 21,50 

g, 130,0 mmol) en 1,2-dicloroetano (500 ml) se aæadió trietilamina (26,30 g, 

260,0 mmol) y cloroformiato de 4-nitrofenilo (68c, 27,00 g, 130,0 mmol) a 

temperatura ambiente en atmOsfera de nitrógeno. La sofuciOn resuttante se 

15 agitO a 50°C durante toda la. noche. DespuØs se aæadiO un total de 16,8 g 

(130,0 mmol) de base de Hunig, seguido de sal de diclorhidrato de 3-amino-

6,6-dimetil-5,6-dihidropirrolo[3,4-c]pirazol-1 (4H)-carboxilato de etilo (54a, 17,90 

g, 60,25 mmol). La mezcla de reacciOn se agitO a 50°C durante otras 12 ft Se 

diluyo con diclorometano (1,5 litros) y se lavO con agua (2x1 ,0 litros) y salmuera 

20 (1,0 titro), y se secó sobre Na2SO4. TambiØn se tlevô a cabo otro tote con la 

escata exacta. Estos dos totes se combinaron entre si durante el tratamiento. 

La filtración y evaporación seguido de cromatografia uttrarrÆpida (MeOH at 

4,75%/NEt3 at 0,25%/DCM a! 95%) dio et compuesto 68e 3-amino-5({[(1 S)-2-

(dirnetilamino)-1 -fenhletil]hidroxi}carbonit)-6,6-dimetit-5,6-dihidropirrolo{3,4-

25 cjpirazot-1(4H)-carboxifato etilo en forma de un aceite gomoso amarillo claro 
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(5,00 g, 10%). RMN 11-1 (CDCI3, una mezcla de rotÆrneros, solo se dan to 

desplazamientos quirnicos de la forma mayoritaria) & 1,45 t, J=7,1 Hz, 3H), 

1,63 (s, 3H), 1,72 (s, 3H), 2,29 (s, 3H), 2,36 (s, 3H), 2,55-,63 (m, 1H), 2,88 

(dd, J=13, 8,3 Hz, IH), 4,29 (q, J13 Hz, IH), 4,51 (q, J7,1 Hz, 2H), 5,44 (d, 

5 J=10,71-1z, It-f), 5,8-5,95 (m, IH), 7,25-7,42 (m, 5H). CL-EM (APOI, M+H) 416. 

Preparaciôn del compuesto 68f: 3-amino-6,6-dimetilpirrolo(34-

cpirazol-5(1 H,4H6H)-carboxHato de (S)-24dimetitarnino)-1 -fenitetilo. 

Se cargo un matraz de fonda redondo con el compuesto 68e (1,01 g, 

0,242 mmol), LiOH I N (3,87m1, 1,6 eq) y metanol (24 MI). La mezcla de 

10 reacciOn se agitO a temperatura ambiente durante 3 hors. Se evaporO ci 

disolvente. Se aæadieron at residuo acetato de etito (20 ml) y agua (20 ml). La 

fase acuosa se separO y Sc extrajo con acetato de etilo (10 ml). Las fases de 

acetato de etilo combinadas se tavaron con salmuera, se secàron con Na2SO4, 

so filtraron y Sc evaporaron para dar el compuesto bruto 68f (564 mg, 67%). 

15 CL-EM APCE, M+H): 344,1, 

Un tuba resellable se cargO con ci compuesto 68f (68 mg, 0,257 mmol), 

4-ctoro-tieno(3,2-d)-pirirnidina (88 mg, 2 eq) y una mezcla de Æcido acOtico y. 

agua (1 a 1, 1 ml). El tubo se tapO y se agitO a 100°C durante 1 hora. DespuOs 

se purificO dos veces por HPLC prep. para dar el compuesto del tltuto 68 on 

20 forma deun sôlido blanco (36 mg, 29% de rendimiento). RMN 1H (CD3OD, una 

Imezcla de rotÆmeros, sOlo se dan los despiazamientos qilmicos de la forma 

rnayoritaria) 6: 1,55 (s, 3H), 1,66 (s, 3H), 2,62 (s, 6H), 2,82-2,92 (m, 11-1), 3,21-

3,37
,21-3,37

 (m, 1k), 4,44-4,57 (m, 11-1), 4,60-4,69 (m, IH), 5,906,00 (m, IH), 7,22-

7,43 (m, 6H), 8,01-8,09 (m, 1H), 8,55 (s, IH). CL-EM (,PCl, M+H): 478,2. 

25 Anal. (C24H27N702S.0,2HOAc�0,45TFA.0,98H20): C, H, N. 



iE 

Estructura y Ejemplo n° Nombre qüimico, datos anailticos y 
comentarios 
6,6-di etil-3-[(2-metiltien(2, 3-d]p[rimid in4- 

/ \ ll)aminoj-4,6-dihidropirrolo[3,4-c]pirazol-5(1 H)- 

H 
H3C 

CHI-
 

tL, I N- N 

carboxilato de (1S)-2-(thmetilamino)-1-feniletlo 
RMN 1H (400 MHz, DMSO-d6) 8: 1,55 (s, 3H), 

HN 
0 CHz 

1,67 (s, 3H), 2,63 (s, 3H), 2,87 (d, J4,8 Hz, 3H), 
2,93 (d, J=5 Hz, 3H), 3,46 (m, IH), 3,60 (m, IH), 

CIS 
N 3,84 (d, J=13,1 Hz, IH), 3,97 (d, J=13,1 Hz, IH), 

69 6,13 (dd, J=1 0,7, 2,3 Hz, IH), 7,35-7,50 (m, 5H), 
7,58 (d, J6,1 Hz, ’lH), 7,87 (d, J6 Hz, IH), 
9,49 (S ancho,1H), 10,45 (s, IH). CL-EM [M+H] 
492 Anal 
(C25H29N702S.1 ,8H20.0,44TFA.0,4HOAc) C, H, 
N, S. 
Procedimiento del Ejemplo 68 usando 4-cloro-
2-metiltien[2,3-d]piri mid ina en luger de 68g. 
3-[(2-cianopirimidin4-il)amino]-6,6-dimetll-4 ,6- 
dihidropirrolo[3,4-c]pirazol-5( I H)-carboxilato de 

HHSC CH 
,0H3 (1 S)-2-(dimetilamino)-1 -feniletilo 

i I N- NbH RMN 1H (CD30D) 6: 1,49 (s, 3H), 1,64 (s, 3H), 
HN 2,93 (s, 3H), 2,97 (s, 3H), 3,30-3,39 (m, IH), 
tN

 
?-CN

3,59-3,70 (m, IH), 4,92 (d, J=13,39 Hz, IH), 
5,14 (d, J=13,39 Hz, IH), 6,03 (dd, J=2,27, 10,86 

70 
Hz, I H), 6,86 (d, J=6,06 Hz, I H), 6,86 (d, J6,06 
Hz, IH), 7,25-7,44 (m, 5H), 8,19-8,25 (m, 1H). 
CL-EM (APCI, M+H): 447,1, Anal. 
(C23H26N802.1,9ITFA): C, H, N. HPLC-
Detección UV: >95% de pureza. 
Procedimiento del Ejemplo 68 usando 4-
cloropirimidina-2-carbonitrflo en lugar do 68g. 
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- Estructura 
y 

Ejemplo no - - Nimbre qüirnWo, datos analiticos 
y 

comentarios 

/ \ 

etil3(6metiltien[2,3d1jirimidin 

cH ii )amino]-4,6-dihidropirrolo[3 ,4-c]pirazol-.5( I H)- 
HH3C 

N’ N-i N1 
carboxilato de (1 S)-2-(dimetilamino)-1 -fenhletilo 

o ’CH, RMN 1H (CD30D, una mezcla de rotÆmeros, 
HN 

N solo se dan los desplazamientos quimicos de la, 
forma mayoritaria) 6:1,55 (s, 3H), 1,66 (s, 3H), 

H S 2,55 (s, 3H), 2,92 (s, 3H), 2,99 (s, 3H), 3,33-3,46 
71 (m, IH), 3,64-3,81 (m, IH), 4,63-4,80 (m, 2H), 

6,04-6,14 (m, IH), 7,22-7,45 (m, 6H), 8,41 (s, 
1H). CL-EM (APCI, M+H): 492,3. Anal. 
(C25H29N702S�1 ,74TFA.0,58H20): C, H, N. 
HPLC- DetecciOn UV: 93% de pureza. 
Procedimiento del Ejemplo 68 usando 4-cloro-

- 

6-metiltien[2,3-d]pirimidina en lugar de 68g. 
3-[(2-etoxi-5-fluorop1i1iiiTh-4-il)amino]-6,6- 
dimetil-4,6-dihidropirrolo[3,4-c]pirazol-5(1 H)- 

CCHcarboxilato 
?".CCH3

 

NC% 

de (1 S)-2-(dimetifamino)-1 -feniletilo. 
1H (CD300, una mezcla de rotâmeros, H3RMN 

HN sOlo se dan los desplazamientos quimicos de la 
forma mayoritaria) 6: 1,25 (t, J=7,07 Hz, 3H), 

-CH3 1,54 (s, 3H), 1,65 (s, 3H), 2,91 (s, 3H), 2,98 (s, 
72 3H), 3,36-3,44 (m, IH), 3,58-3,69 (m, IH), 4,25 

(q, J=7,07 Hz, 2H), 4,70 (s, 2H), 6,07-6,15 (m, 
IH), 7,28-7,43 (m, 5H), 7,97 (d, J3,28, 1H). CL-
EM (APCI, M+H): 484,2. Anal. (C24H30FN703. 
2,06TFA .0,31 H20): C, H, N; HPLC- Detección 
UV: 100% de pureza. 
Procedimiento del Ejemplo 68 usando 4-cloro-
2-etoxi-5-fluoropirimidina en lugar de 68g. - 



C 

150 

Estructura 
y 

Ejemplo no Nombre qulmico, datos aniliticos 
y 

comentarios 
6,6-dimetil-3-[(2-metiItien[3,2-dpirimidin-4- 

/ \ iI)amino]-4,6-dihidropirrolo[3,4-c]pirazol-5(1 H)- 
H3C CH 

IN ,cH carboxilato de (1 S)-2-(dimetilamino)-1 -feniletilo 
N- 

NH RMN 1H (400 MHz, CD30ID): 8 1,67 (s, 3H), 1,78 
HN (s, 3H), (s, 3H), 3,07 (s, 6H), 3,48 (dd, J = 13,9, 

LN 
2,5 Hz, IH), (dd, J = 13,6, 10,6 Hz, IH), 4,71-
4,99 (m, 2H), 6,21- 6,22 (m, IH), 7,39-7,58 (m, 

73 6H), 8,42 (d, J = 5,5 Hz, IH). CL-EM 492 (M+H). 
Anal. (C25H29N702S.2,75 TFA) C, H, N. 
Procedimiento del Ejemplo 73 usando 4-cloro-
2-metiltieno[3,2-d]pirimidina en lugar de 68g. 

/ \ 

3-[(2-cianoquinazolin-4-iI)amino]-6,6-dimetU-4,6-

cH3 - dihidropirrolo[3,4-c]pirazol-5(1 H)-carboxilato de HH3C 
N (IS)-2-(dimetilamino)-1-fenhletilo N-i,CH3 

0 RMN 1H (400MHz, CD30D): 8 1,62 (s, 3H), 1,77 
HN 

(s, 3H), 3,03 (s, 3H), 3,07 (s, 3H), 3,42-3,46 (m, 
IH), 3,76-3,82 (m, IN), 5,13 (d, J = 13,3 Hz, 
IH), 5,36 (d,,J = 13,3 Hz, IH), 6,14 (dd, J = 11, 1, 

74 
2,3 Hz, IH) 7,36-7,46 (m, 3H), 7,52-7,54 (m, 
2H), 7,78-7,82 (m, 11-I), 7,92 (d, J = 8,3 Hz, IH), 
7,97-8,01 (m, IN), 8,45 (d, J = 8,3 Hz, 1H). 
CL-EM 497 (M+H). Anal. (C27H28N802.1 ,9 
TFA.0,25agua) C, H, N. 
Procedimiento del Ejemplo 68 usando 4-
cloroquinazolina-2-carbonitrilo en lugar de 68g. 
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Estructura 
y Ejemplo no 

- - Nombre quimico, datos analificos 
y 

comentarios 

/ \ 

6,6-dimetil-3-(tieno[2,3-d]pirimFdin-4-ilmino)- - 
HH30 CH3 

- 4,6-dihidropirrolo[3,4-c]pirazol-5( I H )-carboxilato 

I N- CH3 do (1 S)-2-(dimetllamino)-1 -feniletil. 

HN 
0 CH, Rf 

= 0,26 (NH3 al 7% en mŁtanol/CHCI3). 
RMN 1H (400 MHz, CD3CN): 6 1,59 (s, 31-1), 1,68 
(s, 3H), 2,28 (s, 6H), 2,51-2,58 (m, IH), 2,77-

S 2,82 (m, IH), 4,70 (s, 2H), 5,80-5,86 (m, IH), 
75 

7,27-7,46 (m, 5H), 8,01-8,04 (m, IH), 8,58 
(ancho, IH), 8,68 (d, J 

= 8,5 Hz, IH). 
CL-EM 478 (M+H). Anal, (C24H2N702S.0,06 
TFA.0,10hexano) C, H, N. HPLC 

> 99% de 
pureza. 
Procedimiento del Ejemplo 68 usando 4-

_________________________ clorotienof2,3-dlpirimidina en lugar de 68g. 

6,6-dimetil-3-{[2-(trifluorometil)pirimidin-4- 
H3C CHiljamino}-4,6-dihidropirrolo[3,4-c}pirazol-5(I 

ps- 
H)- 

H3 
carboxitato do (1 S)-2-(dimetilamino)-1 -feniletilo 

HN 
CH RMN 1H (400 MHz, DMSO) 6: 1,58 (m, 6H), 2,22 

(m, 6H), 4,76 (m, IH), 5,79 (m, IH), 7,29 
- 7,40 

(m, 5H). 
76 EM-APCI: [M+H] 490. 

Procedimiento del Ejemplo 68 usando 4-cloro-
__________________________ 2-(trifluorometil)pirimidina en lugar de 68g. 
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EØtructura 
y 

Ejemplo no Nombre quimico, datos analiticos 
y 

comentarios 

/ \ 

,6-

CH3 - 
dimetil-4,6-dihidropirrolo[3,4-c]pirazol-5( I H)- 

HHC 

s, carboxilato de (1 S)-2-(dimetilamino)-1 -feniletilo 
oIC H, RMN 1H (CD30D, una mazda de rotÆmeros, 

HN solo se dan los desplazamientos quimicos de la 
forma mayoritaria) 6: 1,52 (a, 3H), 1,63 (a, 3H), 
2,28-2,36 (m, 11-1), 2,34 (s, 3H), 2,39 (s, 3H), 

77 2,52 (s, 3H), 2,68-2,83 (m, IH), 4,43-4,65 (m, 
2H), 5,84-5,95 (m, IH), 7,18-7,41 (m, 5H), 8,25 
(s, IH). 
CL-EM (APCI, M+H): 454,2. 
Anal. 
(C23H28FN702.0,45TFA.0,40HOAc0,20H20) C, 
H, N. HPLC 

- Detección UV: 100% de pureza. 

Procedimiento del Ejemplo 68 usando 4-cloro-
5-fIuoro-6-metilpirimdina en lugar de 689. - 
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Estructura 
y 

Ejemplo no 

- 

Nombre qulmico, datos anailticos 
y 

comentarios 

/\ 
6,6-dimetil-3-[(9-meti1-9H-purin-6il)amino}.4,6- 

- 

dihidropirrolo[3,4-c]pirazol-5(1 H )-carboxilato de 
HCN ,CH (1 S)-2-(dimetilamino)-1 -feniletilo 

a bH3 RMN 1H (CD30D, una mezcla de rotÆmeros, 
HNN sOlo se clan los desplazamientos quimicos de la 

forma mayoritaria) 8:1,55 (s, 3H), 1,67 (s, 3H), 
2,94 (s, 3H), 3,00 (s, 3H), 3,36-3,43 (m, IH), 
3,69-3,78 (m, IH). 3,81 (s, IH), 4,72-4,81 (m, 

78 2H), 6,07-6,12 (m, IH), 7,29-7,44 (m, 5H), 8,14 
(s, IH), 8,44 (s, IH). CL-EM (APC1, M+H): 
476,2. 
Anal. (C24H29N902.1 ,87TFA.0,73H20): C, H, N. 
HPLC- Detección UV: 100% de pureza. 

Procedimiento del Ejemplo 78 usando 6-cloro-
9-metil-9H-purina en lugar de 68g. 

/ \ 

3-[(5-fluoro-2-metoxipirimidin-4-il)amino]-6, 6-

H3C CH,- dimetil-4 ,6-dihidropirrolo[3,4-c]pirazol-5(1 H)- 
,CH3 carboxilato de (1 S)-2-(dimetilamino)-1 -feniletilo. 

aIC H, RMN 1H (400 MHz, CD30D): 8 1,62 (s, 3H), 1,73 
HN 

F:__tN (s, 3H), 3,02 (s, 3H), 3,09 (s, 3H), 3,47-3,50 (m, 

63 
IH), 3,72-3,78 (m, IH), 3,93 (s, 3H), 4,58-4,61 
(m, 2H), 6,18-6,20 (m, IH), 7,41-7,57 (m, 5H), 

79 
8,07 (d, J = 3,0 Hz, IH). 
CL-EM 470 (M+H), 
Anal. (C23H28N703F.2,30TFA.0,25H20) C, H, N. 
HPLC> 99% de pureza. 

Procedimiento del Ejemplo 68 usando 4-clara-
5-fluoro-2-metoxipirimidina en lugar de 68g. 
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Estructura 
y Ejemplo O Nombre quimico, 

- datos analiticós 
y 

comentarios 

3-[(5-fluoropfrimidin-4-il)aminb]-6,6-dimetil-4,6- 

c dfhidropirrolo[3,4-c]pirazol-5(1 H)-carboxilato de 
HH3C 

,CH3 

’C 

(1 S)-2-(dimetilamino)-1-feniletilo. 
1H H, RMN (400 MHz, CH30D): 6 1,61 (s, 3H), 1,71 

HN (s, 3H), 2,35 (s, 3H), 2,42 (s, 3H), 2,55-2,65 (m, 
IH), 3,08-3,11 IH), 4,93-4,98 (m, (m, 2H), 5,87-

so 5,96 (m, IH), 7,28-7,45 (m, 5H), 8,28 (br, IH), 
8,48 (ancho, IH), CL-EM 440 (M+H). Anal. 
(C22H26N702F.0,70 H20.0,30 hexano) C, H, N. 
HPLC 

= 90% de pureza. 

Procedimiento del Ejemplo 68 usando 4-cloro-
5-fluoropirimidina en lugar de 68g. 

tjempio wi: N-(b,b-aImevI-b-[(ss,as)-3-metiIhexahidropirro1o[1 ,2-

a]pirazin-2(1 H)-illcarbonil}-1 ,4,5,6-tetrahidropirrolop,4-c]pfrazof-3-iJ)-7-

metiltieno[3,2-d]pirimidin4-amina 
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O0(0CC 
0 

DA1CH20 NAcI + 

CH3 CH3 
81a 81b 

DEPNCH2a2 
- 

sic 

NaOH/MeOH 

SS
 ACOH/H20 (1:1) 

+bp 

"N 100°C 
HC 

81e 

CH3 ,CH3 

D?N�CO2Et 

NI-I2 
54a 

ow 

Preparación del compuesto 81b: cloruro de (38,8aS)-3-

metilhexahidropirrolo[1 ,2-a]pirazina-2(1 H)-carbonilo 

A una mezcla agitada de trifosgeno (2,11 g, I eq) en CH2Cl2 (10 ml) a 

5 0°C se aæadiO DIPEA (1,8 ml, 1,5 eq) y (3S,8a8)-3-metiloctahidropirrolo[1,2-

a]pirazina (81a, Ig, 7,13 mmol). La mezela resultante so agito a 0°C durante 30 

mm. La mezcla do reacción se evaporó a vaclo para dar un residuo, el 

compuesto 81b, el cual se llevó directamente a la siguiente reacciOn sin 

. purificaciOn adicional. 

10 Preparación del compuesto 81c: 3-amino66-dimeth-5-([(3S,8aS)-3-

metilhexahidropirrolo1 ,2-a]pirazin-2(1 H).il]carbonhl}-5,6-

dihidropirrolo[3,4-clpirazol-2(4H)-carboxilato de etflo 

A una mezcf a agitada del compuesto 1(H) 3-amino-6,6-dimetilpirrolo[3,4-

cjpirazol-5 2,5(41-1,61-1)dicarboxitato de 5-terc-butilo y 2-etilo (5,65 g, 17,4 mmcl) 
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en CH2Cl2 (20 ml) se aæadió HCI 4,0 M en dioxano (30 ml). La mezcla de 

reacciOn se concentró a vaclo para dar la sal de HCI bruta del compuesto Ma. 

Una parte del residuo (Ma, Ig, 4,46 mmol) se aæadió a una mezcla agitada del 

cloruro do (3S,8aS)-3-metilhexahidropirrolo[1 ,2-a]pirazina-2(1 H)-carbonilo (81 b, 

5 1,4 g, 2 eq) on C112012 (20 ml), DIPEA (1,2 ml, 2 eq). La mezcla resultante se 

agitO a temperatura ambiente durante 15 h. La mezcla de reacciOn se dUuyó 

con CH2Cl2, y so IavO con sotuciOn saturada de NaHCO3, so secó sobre sulfato 

sOdico, so concentrO a vaclo y so purificó por cromatografia ultrarrÆpida. La 

etuciOn con MeOH/DCM at 5-15% proporcionó el compuesto 81c. RMN 1H 

10 (CD3)2S0 & 1,2 (m, 2H), 1,31 (t, 3H), 1,52 (m, 6H), 1,64 (m, 4H), 1,93 (m, 1H), 

2,18 (m, 1H), 2,77 (m, 2H), 2,93 (m, IH), 3,77 (m, IH), 4,18 (m, 2N), 4,33 (m, 

2H) 

Preparaciôn del compuesto 81d: 6,6-dimetil-5-([(3S,8aS)-3-

metithexahidropirrolo[1 ,2-a]pirazin-2(1 H)-il]carbonil}-1 ,4,5,6-

15 tetrahidropirrolo[3,4-c]pirazot-3-amina 

A una soluciOn agitada de 3-amino-6,6-dimetil-5-{[(3S,8aS)-3-metilo 

hexa hid ropirrolo[1 ,2-a]pirazin-2(1 H)-iljcarbonil}-5,6-dihidropirrolo[3 ,4-c]pirazol-

2(4H)-carboxilato de etilo (81c, 613 mg, 1,60 mmol) on MeOH (3 ml) se aæadió 

soluciOn acuosa do NaOH at 20% NaOH (2 ml). La mezcla do reaccióri so agitO 

20 a temperatura ambiente durante 30 mm. La mezcla do reacción se concentrO y 

of residuo so repartiô entre acetato do etilo y sotución saturada de NaHCO3, Se 

secó y so concentrO para dar el compuesto 81d. 

A una soluciOn agitada del compuesto 81d (0,150 g, 0,47 mmol) en 

âcido acØtico/agua a! 50% (4 ml) so afladiO 4-cloro-7-metittien[3,2-d]pirimidina 

25 (175 mg, 2 eq). La mezcla resultante so calentO a una temperatura do 100°C 
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durante 1 h. La mezcla de reacciOn se purificO par HPLC prep. para dar el 

compuesto 81 en forma de un sôIido blanco RMN 1H (CD3)2S0 ö: 1,23 (m, 2H), 

1,62 (d, 6H), 1,69 (m, 3H), 1,83 (m, IH), 1,95 (m, IH), 2,16 (m, IH), 2,34 (s, 

3H), 2,74 (m, 2H), 2,90 (m, IH), 3,80 (m, IH), 4,52 (s, 2H), 7,83 (s, IH), 8,56 (s, 

5 IH). 

Estructura 
y Ejemplo 

no 

Nombre qulmico, datos analfticos 
y comentarios 

N-(5-fluoro-6-metilpirimidin-4-ii)-6,6-dimetjl-5- 
CH 3 3 H o N {[(3S ,8aS)-3-metilhexahidropirrolo[1 ,2-a]pirazin-

> 

I ,’N 2(1 H)-iljcarbonil}- I ,4,5,6-tetrahkiropirrolo[3,4-
(8) CH NH 

N 
c]pirazol-3-amina 

F(LN RMN 1H (400 MHz, (CD3)2S0 8:1,23  (m, 2H), 1,27 
(m, IH), 1,59 6H), 1,70 2H), 1,83 H3cN (d, (m, (m, IH), 

82 1,94 (m, IH), 2,16 (m, IH), 2,32 (s, 3H), 2,70 (m, 
2H), 2,90 (t, IH), 3,79 (m, IH), 4,48 (s, 2H), 8,23 (s, 
IH). 
Procedimlento del Ejemplo 81 usando 4-cloro-5-

____________________ fluoro-6-metilpirimidina en lugar de 81e. 
IVIdb ejeiiipios 



158 

früüra y Ejempió n Nombre quimico, datos analiticos7 

comentarios 
N-[( I S)-2-(dimetllamino)- l -fenhletil )-3-fuo3 ,2-

N-NH 
CH 

d]pirimidin-4-hlamino)-6,6-dimetil-4,6- 

HNIfCH3 d Uiidropirrol o[3 ,4-clpirazo(-5(1 H )-carboxamida 
N0 RMN 1H (400 MHz, CD300): 3 1,74 (s, 31-1) 1,80 

HN 
a N-1 

C?) (s, 3H), 2,98 (s, 3H), 3,06 (s, 3H), 3,47-3,53 (m, 
IH), 3,61-3,67 (m, IH), 4,70 (d, J = 11,6 Hz, 

CH 1H), 4,77 (d, J = 11,3 Hz, IH), 5,41-5,45 (m, 
H3C IH), 7,06 (d, J =2,2 Hz, IH), 7,32-7,36 (m, IH), 

83 
7,40-7,46 (m, 4H), 8,25 (d, J = 2,3Hz, IH), 8,67 
(d, J = 3,0 Hz, IH). CL-EM 461 (M+H). Anal. 
(C24H28N802.2,40 TFA.0,40 H20) C, H, N. HPLC 
= 95% do pureza 
Procedimiento del Ejemplo 54 usando 4-
clorofuro[3,2-d]pirimidina (preparada de 
acuerdo con el procedimiento descrito en el 
documento WO 2004013141 pÆginas 131-133) 
enlugarde54l 
3-[(2-metilquinazolin-4-ii)aminoJ-6,6-dimetil-N-

H H3C cH30 [trans-2-fenilciclopropil]-4,6-dihidropirrolo[3 ,4- 
S cjpirazol-5(iH)-carboxamida. 

HN 
H RMN 1H (400 MHz, MeOD) 3 ppm: 1,12-1,25 

(m, 2H), 1,79 (d, J3,78 Hz, 6H), 2,01 2,09 (m, 

C::rN"CH3 ç IH), 2,67 (s, 3H), 2,77 - 2,86 (m, IH), 4,55 (s, 
2H), 7,09 - 7,18 (m, 3H), 7,24 (t, J=7,55 Hz, 

84 2H), 7,57 (t, J=7,68 Hz, IH), 7,72 (d, J8,06 Hz, 
1H), 7,83 (t, J=7,55 Hz, IH), 8,30 (d, J8,31 Hz, 
IH). 
Anal. (C26H27N70.0,3HOAc.0,5H20) C, H, N. 
HPLC: >95% do pureza. 
Procedimiento del Ejempto 31 usando 4-
cloro-2-metilquinazolina en lugar de 31c. 
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Estructura 
y Ejemplo n° Nombre quImico, datos anallticos 

y 

comentarios 

- 3-(quinazolin-4-ilamino)-6,6-dimetil-N-[tra ns-2- 
H3c 

cH30(

 

fen hlciclopropil]-4,6-dihidropirrolo[3 ,4-c]pirazol-
I N  5(IH)-carboxamida. 

NH 
HN RMN 1H (400 MHz, MeOD) 8 ppm: 1,12-1,27 

(m, 2H), 1,79 (d, J=3,53 Hz, 6H), 2,03 - 2,16 (m, 

N5 IH), 2,81 (dd, J=6,42, 3,15 Hz, IH), 4,58 (s, 
2H), 7,08 -7,19 (m, 3H), 7,24 (t, J=7,68 Hz, 2H), 

85 
7,65 (t, J=7,55 Hz, IH), 7,77 - 7,96 (m, 2H), 
8,35 (d, J8,31 Hz, IH), 8,71 (s, 1H). Anal. 
(C25H25N70.0,3HOAc.0,6H20) C, H, N. 
HPLC: >95% de pureza. 
Procedimiento del Ejemplo 31 usando 4-
cloroquinazolina en lugarde 31c. 

H.31
3-[(2-ciclopropilquinazolin-4-il)amino]-6,6- 

CH0 

N I N-c 
dimetil-N-[trans-2-fenilciclopropil]-4 ,6-

NH dihidropirrolo[3,4-c]pirazol-5(1 H )-carboxamida. 
HN RMN 1H (400 MHz, MeOD) 8 ppm: 1,00 

- 1,11 

- ’N (m, J=6,55 Hz, 2H), 1,11 -1,24 (m, 4H), 1,79 (d, 
J3,53 Hz, 6H), 2,00 

- 2,09 (m, IH), 2,14 
- 2,27 

(m, 1 H), 2,73 
- 2,87 (m, I H), 4,44 (s, 2H), 7,07 - 

86 
7,18 (m, 3H), 7,24 (t, J7,68 Hz, 2H), 7,52 (t, 
J=7,43 Hz, IH), 7,67 

- 7,76 (m, IH), 7,81 (t, 
J7,55 Hz, 1H), 8,25 (d, J=8,06 Hz, IH). Anal. 
(C28H29N70.0,2HOAc.0,6H20) C, H, N. HPLC: 
>95% de pureza. 
Procedimiento del Ejemplo 31 usando 4-
cloro-2-cictopropilquinazolina en lugar de 31c. 

hnsayos blolOqiCos, ciatos ae Ki V datos cie ensayos celulares 

ClonaciOn, expresiOn y purificaciOn del dominio de la cinasa PAK4 

recombinante (KD de PAK4): El ADNc codificanto para PAK4 se ampiificO a 



partir del don EST (n° 12) (adquirido en Research Genetics) usando la PCR. 

Se usaron P33 (ACATATG TCC CATGAGCAGT TCCGGGCTGC 

CCTGCAGCT) y P34 (CTCA TGGGTGCTTC AGCAGCTCGG 

CTGCCGTGGC) como el cebador 5’ y cebador 3’ respectivamente, en la PCR. 

5 El producto de la PCR amplificado se clonó en un vector Topo (Invitrogen Inc.), 

y se verificO por secuenciaciOn del ADN. DespuØs so subclonO el KID de PAK4 

en el plÆsmido de expresión pET28a(+), pET24a(+), o pGST4,5. Los plÆsmidos 

recombinantes que contenlan KID de PAK4 se transformaron en cØlulas 

BL2I(DE3) para la expresiôn do la proteina recombinante. La producciOn de 

10 KID do PAM se indujo a 27°C por adiciOn de IPTG en las cØlutas. DespuØs las 

cØlulas se recogieron y se lisaron para purificar la protelna. Se usaron una 

colUmna Ni-NTA (pET28a(-i-), pET24a(+)) y una columna de glutatiOn 

(pGST4.5) para la purificación. DespuØs,  la protelna purificada se sometió a la  

trombina para escindir los marcadores N-terrninales quo se habian heredado 

15 do los plÆsmidos do expresiOn y asi dio los KID de PAK4 quo se usaron para el 

ensayo do Ki de esta invención. 

� 
Condiciones del ensayo enzimÆtico del dominlo de Pa cinasa PAK4: la 

actividad enzimÆtica de KID do PAM so midiô por su capacidad para catalizar 

la transferencia de un resto fosfato de un nucleOsido trifosfato a una cadena 

20 lateral de aminoÆcido do un pØptido disponible en el comercio (secuencia de 

aminoÆcidos EVPRRKSLVGTPYWM). La conversiOn do ATP en ADP 

acompana a la reacciOn catalItica. La producciOn de ADP a partir do ATP 

catalizada por of KID de PAK4 se acoplO a la oxidaciOn de NADH por las 

actividades de la piruvato cinasa (PK) y Iactato deshidrogenasa (LDH). La 

25 conversiOn do NADH en NAD se controla mediante Pa disminuciOn de 
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absorbancia a 340 nm (e340 = 6,22 cm-’mM-1) usando un equipo 

SPECTRAMAX 190 de Molcular Devices junto con el Biomec FX. Las 

soluciones do reacciOn tIpicas contienen fosfoeno(piruvato 2 mM, NADH 0,35 

MM, MgCl2 10 mM, DTT 1 mM, pØptido (EVPRRKSLVGTPYWM) 0,4 mM, ATP 

5 0,04 mM, PK I unidad/mi, LDH 1 unidad/mI, Tween 20 at 0,01% en HEPES 50 

mM, pH 7,5. Los ensayos so inician por adición do KD de PAM 25 nM. La Ki 

de KD do PAM do cada compuesto de (a invenciOn (et inhibidor) so calculó 

basândose  en mOltiplos de los Indices de porcentajes de inhibiciOn del inhibidor 

con diferentes concentraciones de inhibidor. El pØptido (secuencia do 

10 aminoØcidos EVPRRKSLVGTPYWM) so adquiriO en American Peptide 

� 
Company. NADH, MgCl2, HEPES, DTT, ATP y PKILDH so adquirieron en 

Sigma. Tween 20 se adquiriO en Calbiochem. 

Se usO un procedimiento ELISA do tipo sandwich para medir (a actividad 

de (a cinasa PAM en las cØlulas enteras. La fosforilaciOn dependiente de PAK4 

15 de GEF-Hib se puede determinar controlando (a uniOn do un anticuerpo 

fosfoespecifico a GEF-Hib. So usO una linea celular HEK 293 modificada en el 

bioensayo y ha sido modificada por ingenierla genØtica para que sobreexprese 

tanto GEF-Hib como e( dominio do cinasa (KD) do PAK4. El KD do PAK4 es 

inducible en esta linea celular con tetraciclina (Trex system, Invitrogen). El 

20 nombre do esta linea celufar se ha denominado TR-293-KDG. Para establecer 

un suceso do fosforilaciOn en GEF-HI, so inducen las cØlulas con doxiciclina 

para expresar el KD do PAK4. Los pocillos do control negativo no reciben 

inducciOn. El efecto do (a sustancia candidato se mide como la capacidad para 

bloquear este suceso do fosfori(ación. 

25 Se preparO (a placa para ELISA por recubrimiento previo de (as placas 
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con un anticuerpo de captura (anticuerpo monoclonal de ratón marcado con a-

HA), se bloqueo con BSA, y se lavó con Tween 20 al 0,1% en soluciOn sauna 

tamponada con Iris (TBST). Las placas de cultivo tisular (previamente 

recubiertas con poli-D-lisina) se sembraron con cØlulas TR-293-KDG. Se indujo 

a las cØlulas TR-293-KDG para quo oxpresaran el KID de PAK4 con doxiciclina 

durante toda la noche, y posteriormente y simultØneamente se trataron con las 

sustancias candidato a diluyente durante una exposiciôn continua adicional do 

3 horas. DespuŒs las cØlulas so lisaron con un tampon do RIPA modificado 

complementado con inhibidores do proteasa. Los lisatos de las cØfulas enteras 

recientes despuØs so afladierori a la placa do ELISA durante 2 horas. Entre 

todas las etapas posteriores las placas so lavaron 4 veces con TBST. Se 

aæadió anticuerpo do detección (quo reconoce of epitopo fosfoospecIfico en 

GEF-HI b) durante I hora, seguido de la adiciOn de un anticuerpo secundario 

de cabraa-conejo ligacto a la enzima durante 45 minutos. El desarrollo do color 

del anticuerpo tigado a la enzima so llevo a cabo con sustrato peroxidasa, 

ABTS (Moss, Inc.) con absorbancia a 405 nM leido con un espectrofotOmetro 

despuØs do 30 minutos do incubaciOn. Los valores do CE50 se calcularon par 

ajuste de la curva sigmoide usando un anØlisis do cuatro parÆmetros. 

Datos de Ki del dominio de cinasa PAK4 y datos do CE50 del ensayo 

celular de PAK4 do los compuestos do los Ejemplos 1-86: 

Ejeinplo n° DatosdIKF(M) CE50 (æM) 

1 0,041 >2000 

2 0,014 36 

3 0,011 16 

4 - 0,11 
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Ejemplo no Datos de 1(1 (j.tM) CS50 (nM) 

5 0,22 87 
6 0,0028 0,94 

7 0,087 >4000 

8 0,61 

9 0,27 >4000 
10 0,12 

- >4000 
11 0,96 

12 0,038 78 
13 N/E >4000 
14 0,27 

15 0,090 500 
16 0,076 1267 
17 0,77 

18 0,34 

19 0,19 

20 0,090 1199 
21 0,24 

22 0,72 

23 0,14 >4000 
24 0,64 

25 0,78 

26 0,22 

27 0,20 

28 0,27 

29 0,66 

30 0,080 968 
31 0,020 103 

32 0,0035 19 
33 0,047 618 
34 0,021 778 
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JmpIó n° Datos dŁ Ki (1M) CE50 (nM) 

35 - - 0,26 262 

36 >4000 

37 0,27 805 

38 0,096 1470 

39 >4000 

40 0,018 - 98 

41 0,024 - 14 

42 

- 

0,094 610 

43 0,45 >4000 

44 0,23 >4000 

45 0,025 32 

46 0,0072 21 

47 0,37 401 

48 1 

49 - 0,16 - - 332 - 

50 0,016 340 

51 

- 

0,018 31 

52 0,0035 

- 

49-
53 0,067 1745 

54 0,14 - 

55 >4000 

56 0,24 570 

57 0,94 

58 0,014 2,5 

59 0,17 2,4 

60 0,040 <3,9 

61 0,022 19 

62 0,015 15 

63 0,02 <3,9 

64 ___ 0,003 <3,9 
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Ejemplo n° Datos de Ki (riM) CE50 (nM) 

65 0,68 67,13 
66 0,17 <3,9 
67 0,28 20 

68 0,0067 20 
69 0,0019 3,0 
70 0,0088 1,9 
71 0,0052 

72 0,016 4,4 
73 0,0016 <3,9 
74 0,0036 <3,9 
75 0,0052 <3,9 
76 0,0083 <3,9 
77 0,093 69 
78 0,33 >4000 
79 0,039 <3,9 
80 0,12 20 
81 0,084 

82 2,5 

83 0,058 84 
84 0,034 455 
85 0,10 

86 0,055 
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Habiendo descrito la invenciOn como antecede, se declara como propiedad lo 

contenido en las siguierites: 

REMNDICACIONES 

1. Un compuesto de fOrmula I, 

en la que: 

Rl se elige de S(0)Ra, S(0)2Ra, aiquilo C1 -C12, aiquilo C1-C12 sustituido 

10 con 1 a 6 R5, cicloalquilo C3-C12, cicloalquilo C3-C12 sustituido con I a 6 R5, 

aiquenilo C2-C12, aiquenilo C2-C2 sustituido con I a 6 R5, cicloalquenilo C4-C12, 

cicloalquenilo C4-C12 sustituido con I a 6 R5, aiquinhlo C2-C12, aiquinhlo C2-C12 

sustituido con I a 6 R5, heterociclilo de 3-12 miembros, heterociclilo de 3-12 

miembros sustituido con I a 6 R5, araiquhlo C1-05, araiquilo C1-C6 sustituido con 

15 1 a 6 R5, heteroaralquilo C1 -C6, heteroaralquilo Cl-C6 sustituido con I a 6 R5, 

arilo C0-C10, arilo C6-C10 sustituido con I a 6 R5, heteroarilo de 5-12 miembros y 

heteroarilo de 5-12 miembros sustituido con I a 6 R, en los que cualesquiera 

dos R5 adyacentes junto con los Ætomos a los que estÆn unidos pueden formar 

un anillo condensado de 4-7 miembros, y dicho anillo condensado estÆ ademÆs 

20 opcionalmente sustituido con 1-3 R; 
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R2 y R3 se elige cada uno independientemente de -H, perftuoroalquilo 

C1-C6, aiqullo C1-C6, cicloalquilo C3-C6, -(aiquilen C1-C3)-(cicloalquilo C3-C6), 

aiquenilo C2-C6, alquinhlo C2-C6, alcoxi C1-C6, -(L)m-haluro, (L)mCN, (L)mOH, 

(L)mNH2 (L)m(monoalquilamiflo Cl-C6) y (L)m(dialquilamino C2-C8), con la 

5 condiciOn de que R2 y R3 no sean ambos H; o R2 y R3 pueden formar un anile 

seleccionado de cicloalquilo C3-C6, cicloalquenilo C4-C6 y heterociclilo de 3-6 

miembros, y dicho anillo estÆ ademÆs opcionalmente sustituido con I a 2 

grupos seleccionados de aiqulo C1-C3, perfluroalquh(o C1 -C3, alcoxi C1-C3, oxo, 

-(aiquilen Cl-C3)m-haluro, -(aiquilen Cl-C3)m-CN, -(aiquilen C1C3)mOH, 

10 -(alquilen Cl-C3)m-NH2, -(aiquilen CtC3)m(monoalquilamino C1-C6) y -( aiquilen 

Cl-C3)rn(dialquilamino C2-C8); 

R4 se selecciona de R,-C(0)R’, C(0)NR3Rb, -C(0)0R3, 

C(0)CH(Rt)Ra, C(0)NHCH(Ra)Rb, C(0)OCH(Ra)RI, C(0)CH(Rt)CH(Ra)Rb, 

C(0)SRa, S(0)Ra, S(0)NRaRb, S(0)0Ra, S(0)2Ra, S(0)2NRaRb 

15 S(0)20Ra, en los que Rt es H o aiquilo C1-C3; 

cada R5 se selecciona independientemente de Rc, -(L)m-haluro, (L)m-

CN, (L)mC(0)RC, (L)mC(0)ORC, (L)mC(0)NRCRd, (L)mC(0)SRC, (L)mORC, 

(L)m’OC(0)R, (L)mOC(0)N RCRd,-(L)m-0-C(0)OR’, (L)mN 02, (L)mNRCRd, 

(L)mN(RC)C(0)Rd, _(L)mN(RC)C(0)ORd, (L)mNRCS(0)Rd, (L)mNRCS (0 )ORd 

20 (L)mNRCS (0)2R’, (L)mNRCS (0)20R (L)mSR’, ’(L)rnS(0)R°,  (L)mS (0)0 Re, 

(L)m8(0)2R’, (L)mS (0)20Rc, (L)mS(0)N RCRd, (L)mS (0)2NRCRd, (L)m0L 

N RCRd, (L)mOLORC y (L)rnN RL0Rd; 

cada Ra, Rb, Rc y Rd se selecciona independientemente de H, (L)m-

(perfluoroalquilo C.1-C6), aiquilo C1-C12, -( aiquilen Cl-C3)-(cicloalquilo C3-C12), 

25 -(cicloalquilen C3-05)m-(alquenilo C2-C12), -(L),,-(cicloaquenhlo C4-C12), 
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-(cicloalquilen C3C5)nr(alqUiflUO C2-C12), (L)m(hetero.ciclHo d 3-12 miembros), 

(L)m(arilo C6-C10) y -(L)m-(heteroarilo do 5-12 miembros), cada Ra, Rb, R° y Rd 

estÆ ademÆs independiente y opcionalmente sustituido con I 6 R; Ra y Rb, 

y Rd, junto con el âtomo at que estân unklos, pueden formaropcionalmente un 

5 anillo seleccionado de heterociclilo do 3-12 miembros y hteroariIo do 5-12 

miembros, y dicho anillo estÆ ademÆs opcionalmente sustituido con 1-6 R; 

cada R1’ se setecciona independientemente do oxo, .(atquiIen C1-C3)m-

(perfluoroalquito C1-C6), aiquilo C1-C12, aiquenilo C2-C6 aiquinilo C2-C6, 

-(aiquilen C1-C3)m-(cicloalquilo C3-C7), -(aiquilen CIC3)rn-(hteroCiditO do 3-7 

10 miembros), -(aiquilen CIC3)m-(heteroarilo de 5.7 miembros), -(L)m-haluro,(L)m 

CN, (L)mC(0)Rk, ...(L)mC(0)ORk, (L)m(0)NRkRJ, (L)mORk, (L)mOC(0)Rk, 

(L)mNO2, 3)mNRkRJ, 4)m*N(Rk)C(0)RJ (L)mOLNRkRJ, (L)mSRk,(L)nr 

S(0)Rk, (L)m8(0)2RJRk, cada R" estÆ ademÆs independlenth y opcionalmente 

sustituido con 1-3 grupos seleccionados de aiquilo ’C1 -C3, haluro y 

15 perfluoroalquilo C1-C3; 

cada R  y R1 es independientemente -H, -Oft perfluoroatquilo C1-C3, 

aiqullo C1 -C6, aiquenhlo C2-C8, alquinhlo C3-C6, -(aiquilen CC3)m(ciCIoaIquhlo 

C3-C8) o -(aiquilen C1-C3)m-(heterociclito de 3 a 6 miembros), R  y R pueden 

formar opcionalmente tin anillo seleccionado de heterocichito de 3-7 miembros y 

20 heteroarilo do 5-7 miembros, dicho anillo estÆ ademÆs opcioralmente sustituido 

con. 1 a 2 grupos seleccionados do alquilo C1-C3, perfluroa1quiIo C1 -C3, alcoxi 

C1 -C3, oxo, -(alquilen CI-C3)m-halUro, -(aiquilen Cl-C3)m-CN, -(aiquilen CjC3)m 

01-4, -(alquifen Cl-C3)m-NH2, -(aiquilen Cl-C3)m-(monoafquilamino C1-C6) y 

-(aiquilen C1-C3)-(dialquil8mino C2-C8); 

26 cada L es independientemente Un radical divalentd seleccionado do 
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-(aiquileno C1 -C6)-, -(cicloalquileno C3-C7)-, -(aiquilen C1-C6)-(cicloalquileno C3-

C7)- y -(cicloalquilen C3-C7)-(alquileno Cl-C6)-; 

cada m es independientemente 0 ô 1; y 

n es 1, 2ó 3; 

5 o una sal, solvato o hidrato del mismo farmacØuticamente aceptable. 

2. El compuesto de la reivindicaciOn 1, en el que n es 1. 

3. El compuesto de la reivindicaciOn 2, en el que cada R2 y R3 se 

10 selecciona independientemente de H, aiquilo C1-C3 no sustituido y cicloalquilo 

C3-05 no sustituido, o R2 y R3 forman un anhllo seleccionado de ciclopropilo no 

sustituido, ciclobutilo no sustituido y ciclopentilo no sustituido. 

4. El compuesto de la reivindicaciOn 3, en el que R2 es metilo no sustituido 

15 y R3 es metilo no sustituido. 

Is 5. El compuesto de cualquiera de las reivindicaciones I a 4, en el que R4 

es C(0)NHCH(Ra)Rb. 

. 
- 20 6. El compuesto de cualquiera de las reivindicaciones I a 4, en el que R4 

Os C(0)OCH(Ra)R. 

7. El compuesto de cualquiera de las reivindicaciones I a 4, en el que 

es C(0)CH(Rt)CH(Ra)Rb. 

25 
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8. El compuesto do cualquiera do las reivindicaciones 5 a 7, en el que R8 

se selecciona do -(alquilen Cl-C3)m-feflhlo, -(alquilen CI-C3)m(heteroarito do 5-

12 miembros), -(alquilen Cl-C3)-(cicloalquilo C3-C12) y -(alquilen C1C3)m 

(heterociclilo de 3-12 miembros), y Ra estÆ ademÆs opcionalmente sustituido 

5 con 1-6 R; R" se selecciona de aiquilo C.1 -C6 sustituido con -NR1R", y -(alquilen 

Cl-C3)m(heterociclilo C3-C12) opcionalmente sustituido con 1-6 R. 

9. El compuesto de la reivindicaciOn 8, en el quo R  es un grupo metilo 

sustituido con NRJRk, 

10 

10. El compuesto do la reivindicación 8, en el que R so selecciona de fenilo, 

heteroarilo do 5-12 miembros, heterocidillo do 3-12 miembros y cicloalqullo de 

3-12 miembros, R estÆ ademÆs opcionalmente sustituido con 1-6 R, y R  es 

un grupo metilo sustituido con NRJRk. 

15 

11. El compuesto de cualquiera de las reivindicaciones I a 4, en el que R4 

Ak Os C(0)NRaRb, en el que R  se selecciona do H y aiquilo C1-C3. 

12. El compuesto do cualquiera do las reivindicaciones I a 4, en el que R4 

20 es-C(0)OR. 

I 
13. El compuesto de cualquiera de las reivindicaciones 1 a 4, en el que R4 

Os C(0)CH(Rt)Ra, en el que Rt so selecciona do H y aiquilo C1-C3. 

25 14. El compuesto do cualquiera do las reivindicaciones 11 a 13, en el que R 



171 

se selecciona de -(cicloalquilen C3-05)-fenilo, -(cicloalquilen C3-05)-(heteroarilo 

de 5-12 miembros) y -(cicloalquilen C3-05)-(heterociclllo de 3-12 miembros), y 

R estÆ ademÆs opcionalmente sustituido con 1-6 R. 

5 15. El compuesto de la reivindicaciOn 14, en el que Ra es -(ciclopropilen)-

fenilo, y R estÆ ademªs opcionalmente sustituido con 1-6 R. 

16. El compuesto de la reivindicaciOn 1, en el que n es 1, R4 es C(0)NRaRb, 

y en el que R y R  forman un anillo seleccionado de heterocictilo de 3-12 

10 miembros y heteroarilo de 5-12 miembros, y dicho anillo contiene 1-3 

heteroÆtomos seleccionados de N, 0 y S, y dicho anillo estÆ ademÆs 

opcionalmente sustituido con 1-6 R. 

17. El compuesto de la reivindicaciOn 16, en el que el anillo formado por R , 

15 R  se selecciona de piperidinhlo, morfolinilo, piperazinilo, piridinilo 

yy el anillo estÆ ademÆs opcionalmente sustituido con 1-6 R. 

18. El compuesto de cualquiera de las reivindicaciones 1-17, en el que Rl 

es heteroarilo de 5-12 miembros y R1 estÆ ademÆs opcionalmente sustituido 

20 con l -6R5. 

19. El compuesto de la reivindicaciOn 18, en el que R1 se selecciona de: 
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I I I I 

<s
 NN 

jfN <f3 
<Nfi 

1J (fN °N 
H I I 

0 N <NN S 

I I 1 4 I 
I I I I 

<:x 

N NJ) d (N NN fN 
LJ LJ 

I $ I I I I 

NN N 
I 

HN 

I 

I1’ C 
cc’ N2 
N 

I I I I 

. 2 

R1estª ademÆs opcionalmente sustituido con 1-5 R5. 

20. El compuesto de la reivindicación 18 ó 19, en el que cada R5 es 

5 independientemente -(L1)m-(perfluoroalquilo C1-C6), aiquilo C1 -C6, aiquenhlo C2-

C6, aiquinhlo C2-C6, -(alquilen Cl-C3)-(cicloalquilo C3-C4), -(aiquilen C1C3)m 

(heterociclilo de 3-4 miembros) opcionalmente sustituido con 1-2alqullos C1 -C3, 

(L1 )mhalU ro, -(L1 )mCN, (L1 )mC(0)Rk, (L1 )nrC(0)ORk, -(L)mC(0)N RkRJ, 

� (L1)mC(0)8R1, (L1 )nrORk, (L1 )mOC(0)Rk1 (L1 )mOC(0)NRRk, (L1 10 (L1)mN RkRJ, (L1 )rnN(Rk)C(0)Ri, -(L1 )mN(Rk)C(0)ORu, (L1 )mOL1NRkR, (L1 )mOLlORk, (L1 )mNR’L1 ORk, (L1 )mSRk1 (L1 )mS(0)Rk, (L1 )mS(0)ORkz (Ll)mS(0)NRJRk, (Ll)mS(0)2Rk, (Ll)m.S(0)20Rk 0 (Ll)mS(0)2NR1Rk, en los 

que cada R y R  es independientemente H, OH, aiquilo C1-C3 o perfluoroalquilo 

C1 -C3, 0 R’ y R ken el mismo nitrOgeno forman un anillo de 34 miembros 

15 seleccionado de aziridinilo y azetidinilo; L1 es un radical divalente seleccionado 

de -(aiquilen C1-C3)-, -(cicloalquileno C3-C4)-, -(heterociclileno de 3-4 

miembros)-, -(alquflen C1-C3)-(cicloalquUeno C3-C4)-, -(cicloalquilen C3-C4)-
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(aiquileno C1-C3)-, -(aiquilen C1-C3)-(heterocicliieno do 3-4 miembros)- y 

-(heterociclilen do 3-4 miembros )-(alquileno Cl-C3)--

21. El compuesto de la reivindicación 20, en  of que cada R5 es 

5 independientemente haluro o aiquilo C1-03. 

22. Un compuesto de fOrmula VI, 

� 
N 

N  
N-� 

HN 

en la quo: 

10 B es un enlace, CHRt, -0- o -NH-, on el que Rt es H o aiquilo C1 -C3; 

se selecciona de 

1 I 

<JQ  N <’:CY, cxN ( <c 
N’fl dX) NcNC3 

I I I I 

NNNN H1N 

I I I I 

N NN N  0(,?&N 
N  

y 
aN 

ly 

R1 estÆ ademÆs opcionalmente sustituido con 1-5 R5; 
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R2 es aiquilo C1-C3 no sustituido, R3 es aiquilo C1 -C3 no sustituido, a R 2y 

R3 forman un anillo seleccionado do ciclopropilo no sustituido y ciclobutilo no 

sustituido; 

cada R5 es independientemente Rx; 

5 cada RX Os independientemente -(L’).,,-(perfluoroalquilo C1-C6), aiquilo 

C1 -C6, alquenilo C2-C6, aiquinilo C2-C6, -(alquilen CiC3)nr(cicloaIquilo C3-C4), 

-(alquilen C1 -C3)m(heterociclilo do 3-4 miembros) opcionalmerite sustituido con 

1-2 alquilo Cl-C3, (L)m-halUro, (L1)mCN, (Ll)mC(0)Rk, (L1)mC(0)OR’<, 

(L1)mC(0)NR’<R, (L1)mC(0)SR’, (Ll)mORk, (Ll)mOC(0)Rk, (L1)m 

10 OC(0)NRJRk, (L1)rnNO2, (Ll)mNRkRJ, (Ll)mN(Rk)C(0)RJ, (L1)m 

� 
N(Rk)C(0)ORJ, (Ll)mOLlNRkR, (Ll)mOLlORk, (Ll)mNRLLORk, (L1)m 

SRk, (L1)mS(0)Rt, (Ll)nrS(0)ORk, *(Ll)mS(0)NRJRk, (L5mS(0)2Rk, (L1)m 

S(0)2ORk 0 (Ll)mS(0)2NRJRk, en los quo cada R y R’< Os independientemente 

H, OH, aiquilo C1-C3 a perfluoroalquilo C1 -C3, a R y R" en el mismo nitrôgeno, 

15 forman un anillo do 3-4 miembros seleccionado de aziridinilo y azetidinilo; L1 es 

un radical divalente seleccionado de -(aiquileno C1 -C3)-, -(cicloalquUeno C3-

C4)-, -(heterociclileno de 3-4 miembros)-, -(alquilen C1-C3)-(cicloalquilerto C3-

C4)-, -(cicloalquilen. C3-C4)-(alqufleno C1 -C3)-, -(alquilen C1-C3)-(heterociclileno 

de 34 miembros)- y -(heterocicUleno do 3-4 miembros)-(alquileno C1 -C3)-; 

20 se selecciona do -(cicloalquilen C3-C7)-fenilo, -(cicloalquilen C3-C7)-

�1 (heteroarilo do 5-12 miembros), -(cicloalquilen C3-C7)-(heterociclilo de 3-12 

miembros) y -(cicloalquilen C3-C7)-(cicloalquilo C3-C12), R estÆ ademÆs 

opcionalmente sustituido con 1-6 grupos seleccionados de oxo y Rx; y 

cada m es independientemente 0 O 1; 

25 o una sal, solvato o hidrato del mismo farmacØuticamente aceptable. 
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23. El compuesto de la reivindicaciôn 22, on el quo B es -0-, R2 es metilo no 

sustituido, R3 es metilo no sustituido. 

5 

24. El compuesto de (a reivindicaciôn 22 ô 23, on  el quo se selecciona de 

I I I I 
I I I I �<N N 0 N tx) <X) N’JQ N(N 

I 7 

I I 

NN 

HNJ 

1) 
) NN
 NN O( 

. I 

25. El compuesto de (a reivindicaciOn 22 6 23, on el quo R1 se selecciona de 

I 
I I 
I I 

N <1 :fI ’N N’N N’N  

N <X O( (?N 
I I 1 7 1 1 

I I’ 

S. 

10 26. El compuesto de la reivindicaciOn 22, on el quo B es -NH-, R2 es metilo 

no sustituido y R3 es metilo no sustituido. 

27. El compuesto de ía reivindicaciOn 26, on el quo R1 se selecciona de 
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I I I 

I I I <x) :x) (x) <Q dNN NAN NJ 
I I 

I I 

HN1 CN NN N(N 

I 

N 

28. El compuesto de la reivindicaciOn 26, en el que se selecciona de 

I I 
I I 

� 
3(J(N fN N’N NN N 

L,UJLN 

I I’ 
I 1 

y ON 
5 

29. El compuesto de cualquiera de las reivindicaciones 22 a 28, en el que R 

so selecciona do -ciclopropilen-fenhlo, -ciclopropilen-(heteroarilo do 5-12 

miembros) y -ciclopropilen-(heterocidlllo do 3-12 miembros), RO estª ademÆs 

opcionalmente sustituido con 1-6 grupos seleccionados do oxo y Rx. 

10 

30. El compuesto de la reivindicación 29, en el quo R8 so selecciona de 

N pN IN b/N 

I 

çc7 
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on los que la estereoquimica indicada en el presente documento representa 

que los dos sustituyentes del grupo ciclopropileno estÆn on trans, Ra estÆ 

ademÆs opcionalmente sustituido con 1-6 grupos seleccionados de oxo y Rx. 

5 31. El compuesto de la reivindicaciOn 30, en el que la estereoqulmica 

indicada en of presente documento representa la estereoquImica absoluta en 

los centros de carbono del grupo ciclopropileno. 

32. Un compuesto de fOrmula VII, 

R2 
R3 

N]NQ R 

B�<  
HN Rb 

10 VII 

on la que: 

B es un enlace, CHRt, -0- o -NH-, en el que Rt es H o alquilo C1-C3; 

R1 se selecciona de 

I 



178 

z3C?:" ct J() <fj ]N<7 <0)1? N 

. N’y N N 

?’::CN NZ)??- c(X) cJNcN) 

oHNIICN 

� 
NN v N N - N "N 

N "N 

R1 estÆ ademªs opcionalmente sustituido con 1-5 R5; 

R2 es aiquilo C1-C3 no sustituido, R3 es aiquflo C1-C3 no sustituido, o R 2y 

R3 forman un anillo seleccionado do ciclopropilo no sustituido y ciclobutilo no 

5 sustituido; 

Ra se selecciona de -(L2)m--fenhlo, -(L2)m’(heteroarilo do 5-12 miembros), 

-(L2)rn"(cicioalquilo C3-C12), y ’(L2)m"(heterOCiClilO do 3-12 miembros), en los que 

L2 es un radical divalente seleccionado de -(aiquileno C1 -C3)-, -(cicloalquileno 

C3-04)-, -(aiquileno C1-C3)-(cicloalquileno C3-C4)-, -(cicloalqu lien C3-C4)-

10 (alquileno C1-C3)-, -0-, -(aiquilen C1-C3)-O- y -O-(aiquileno C1-C3)-, y R estÆ 

ademÆs opcionalmente sustituido con 1-6 grupos seleccionados do oxo y Rx; 

R  Os -(aiquilen en el quo cada uno de RP y R es 

independientemente H, aiquilo C1-C3, o RP y R forman un hoterociclilo do 3-7 

miembros quo contiene 1-2 heteroÆtomos seleccionados do 0 y N, y dicho 

15 heterociclilo de 3-7 miembros estÆ ademÆs opcionalmente sustituido con 1-3 

grupos seleccionados do haluro y aiquilo C1 -C3; 



n 

11 

11 

179 

cada R5 es independientemente R’; 

cada Rx es independientemente -(L1)m-(perfluoroalquilo C1 -C6), alquHo 

C1 -C6, aiquenilo C2-C6, alquinilo C2-C6, -(alquilen C1-C3)m-(cicloalquilo C3-C4), 

-(alquilen Ci-C3)m(heterociclilo de 3-4 miembros) opcionalmente sustituido con 

5 1-2 alquilo Cl-C3, -(L’)m-haluro, (L1)mCN, (L’)mC(0)R’, (L5mC(0)ORk, 

-(L1 )mC(0)NR’<R, (L)mC(0)SR, L )mORk, (L’ )mOC(0)Rki -(L1 )m 

OC(0)N RjRk, (L1 )mNO2, -(L1 )mN RkRJ, -(L )mN(Rk)C(0)R -(L1 )m 
N(Rk)C(0)ORJ, (L )mOL NRkRj (L)mOLORk, -(L1 )mNRLLQR’<, -(L’ )m-

SR’, -(L1 )mS(0)Rk, (L1 )mS(0)ORk, (L1 )m*S(0)NRIR’<, -(L’ )M-S(0)2R’, -(L1 )m 

10 S(0)20R’< 0 (Ll)mS(0)2NRJRk, en los que cada Rj y R  es independientemente 

H, OH, alqullo C1-C3 o perfluoroalquilo C1 -C3, o Ri y R’ en el mismo nitrogeno 

forman un anillo de 3-4 miembros seleccionado de aziridinilo y azetidinilo; L’ es 

un radical divalente seleccionado de -(aiquileno C1 -C3)-, -(cicloalquileno C3-

C4)-, -(heterociclileno de 3-4 miembros)-, -(alquilen C1-C3)-(cicloalquileno C3-

15 C4)-, -(cicloalquflen C3-C4)-(alquileno Cl-C3)-, -(alquilen C1 -C3)-(heterociclileno 

de 3-4 miembros)- y -(heterociclilen de 3-4 miembros)-(alquileno C1-C3)-; y 

cada m es independientemente 0 O 1; 

0 una sal, solvato o hidrato del mismo farmacØuticamente aceptable. 

20 33. El compuesto de la reivindicación 32, en el que B, R, R  y el carbono 

25 

que los conecta forman un centro quiral S en el carbono, 

341 El compuesto de la reivindicación 33, en el que el compuesto tiene una 

pureza enantiomØrica no inferior a 90% respecto al centro quiral S. 
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35. El compuesto de cualquiera de las reivindicaciones 32-34, en el que, B 

es -0-, R2 es metilo no sustituido y R es metilo no sustituido. 

36. El compuesto de la reivindicación 35, en el que R1 se selecciona de 

I I I 
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37. El compuesto de la reivindicaciOn 35, en el que R1 se selecciona de 

NN N’N 
dN 

II 

L1, LL) 
I. 

10 10 38. El compuesto de cualquiera de las reivindicaciones 32-34, en el que B 

es -NH-, R2 es metilo no sustituido y R3 es metilo no sustituido. 

39. El compuesto de la reivindicación 38, en el que R1 se selecciona de 
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40. El compuesto de la reivindicaciOn 38, en el que R1 se selecciona de 

N NN 
L:: :I/ (jN JC N 

L S N N, 
� 

5 

41. El compuesto de cualquiera de las reivindicaciones 32-40, en el que R  

se selecciona de -CH2-N(CH3)CH3, -CH2NHCH3, -CH2NH2 y pirrolilo. 

42. El compuesto de cualquiera de las reivindicaciones 32-41, en el que R 

10 se selecciona de fenilo, heteroarilo de 5-12 miernbros, heterociclilo de 3-12 

miembros y oicloalquilo de 3-12 miembros, y R estÆ ademÆs opcionalmente 

sustituido con 1-6 grupos seleccionados de oxo y Rx. 

43. Una composición farmacØutica que comprende un compuesto de una 

15 cualquiera de las reMndicaciones 1-42. 

44. Una composiciOn farmacØutica que comprende un compuesto de una 
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cualquiera do las reivindicaciones 1-42 y un vehiculo farmacØuticamente 

aceptable. 

45. Un procedimiento para tratar un estado patológico de un mamIfero 

5 mediado por la actividad de la proteina cinasa, que comprende administrar a un 

mamifero una cantidad terapØuticamente eficaz de un compuesto, sat, hidrato o 

solvato de cualquiera de las reivindicaciones 1-42. 

46. El procedimiento do la reivindicación 45, en el que el estado patolOgico 

10 del mamIfero es el crecimiento tumoral o la proHferaciOn celular anOmata. 

47. Un procedimiento para modular la actividad de una proteina cinasa, que 

comprende poner çn contacto la proteina cinasa con una cantidad eflcaz de un 

compuesto, o sal o solvato farmacØuticamente aceptable, de cualquiera de las 

15 reivindicaciones 1-42. 

. 48. El procedimiento de la reivindicaciOn 47, en el que la proteina cinasa es 

una proteina cinasa PAK4. 
U 

8 
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applicability - 
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obvious), or to be industrially applicable have not been examined in respect of: 

o the entire international application, 

claims Nos. 45-48 

because: 

the said international application, or the said claims Nos. 4548 relate to the following subject matter which 
does not require an international preliminary examination (specify): 

see separate sheet 

O the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
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0 the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed (specify). 

0 no international search report has been established for the said claims Nos. 

El a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the 
prescribed time limit: 

0 furnish a sequence listing on paper complying with the standard provided 
for 

in Annex C of the 
Administrative Instructions, and such listing was not available to the International Preliminary 
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o 
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Box No. V’fieasoned statement under Article 35(2) with regard to novelty, inventive step or industrial. 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-48 

No: Claims 

Inventive step (IS) Yes: Claims 22-42, 43-48(partly) 

No: Claims 1-21 ,43-48(partly) 

Industrial applicability (IA) Yes: Claims 1-44 

No: Claims 

2. Citations and explanations (Rule 70.7): 

see separate sheet 

Box No Vii Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 

see separate sheet 
 -

Box No. VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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INTERNATIONAL PREUMINARY International application No. 
REPORT ON PATENTABILITY 
(SEPARATE SHEET) PCT/1B2005/003975 

................. 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

1) Claims 45-48 relate to subject-matter considered by this Authority to be covered 
by the provisions of Rule 67.1 (iv) POT. Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(1) POT). 

Re Item V 
Reasoned statement with regard to novelty, Inventive step or industrial 
applicability; citations and explanations supporting such statement 

1) Reference is made to the following documents: 

Dl: WO 02/12242 A (PHARMACIA & UPJOHN S.P.A; FANCELL!, DANIELE; 
PITTALA’, VALERIA; VARASI) 14 February 2002 (2002-02-14) cited in the 
application 

02; WO 2004/056827 A (PHARMACIA ITALIA SPA; BRASCA, MARIA, 
. GABRIELLA; AMICI, RAFFAELLA; FANC) 8 July 2004 (2004-07-08) 

03: WO 2004/013144 A (PHARMACIA ITALIA SPA; VILLA, MANtJELA; 
ABRATE FRANCESCA; FANCELL1, DAN) 12 February 2004 (2004-02-12) 

2) The present subject-matter and the subject-matter of Dl have an overlap as 
regards the present F1 being $02, however it appears that there are no specific 
comp9unds  disclosed there filing under the present scope. . 

With regard to 02, it has to be noted that the present A1 does not encompass a 
carbonyl group which is the subject of D2. 

03 discloses compounds with hydrogen or halogen in the place of the present 1R1 
which is not possible in the present application. 

I.’ 

Form PCT/Separate Sheet/409 (Sheet 1) (EPO\pril 2005) 



INTERNATIONAL PRELIMINARY international application No. 

REPORT ON PATENTABILITY 
(SEPARATE SHEET) PCT/1820051003975 

Accordingly the present subject-matter is novel pursuant to Article 33(2) PCT. 

3) As regards the assessment of inventive step it has to noted that 01 represents 
the closest prior art since it discloses structures which have a certain "overlap" (H1 
= SO2) with the present compounds and also concerns the inhibition of kinases, as 
e.g. PAK4. 

However, looking at the present examples it becomes lear that there are only 
. structures exemplified which have a heterocyclic ring as substituent R1 whereas 

present claim 1 encompasssed a number of other quite different possibilities 
which are however in now way comparable to a heterocyclic ring (e.g. SO, SO2, 
alkyl, alkenyl, etc.). 

Therefore, the present examples cannot serve as a basis for the whole claimed 
subject-matter as regards inventive step. 

Accordingly the subject-matter of present claims 1-21 and related claims 43-48 
does not involve an inventive step with respect to Article 33(3) PCT. 

4) As regards claims 22-42 which are restricted to compounds with H1 being a 
heterocyclic ring, a skilled person looking for alternative PAK4 protein kiriase 
inhibitors would surely not try to use compounds with the specific substituent 
combination as mentioned above a reasonable expectation to obtain compounds 

. exhibiting the desired properties which could be proved, by the applicant on pages 
85 to 88. 

Therefore the subject-matter of present claims 22-42 ad 4$-48 insofar as related 
to claims 22-42 involves an inventive step and thus ’meets the requirements of 
Article 33(3) POT. 

) For the assessment of the present lÆiinŁ 4-48 n the qizeŁtión whethØi thØy are  
industrially applicable, no unified criteria exist in the POT Contracting States, The 
patentability can also be dependent upon the formulation of the claims. The EPO, 
for example, does not recognize as industrially applicable the subject-matter of 
claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 

I-, 

Form PCTISeparatB SMeII409 (5het 2) (EPO-Apd 205) 
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Item VII 
Certain defects in the international application 

1) 02 and 03 which represent a relevant prior art should be referred to in the 
description in accordance to Rule 5(1)(a)(11) PCT. 

Re ltemVIII 
Certain observations on the international application 

1) The present application discloses merely examples where the substituent R1 is a 
heterocyclic ring whereas the scope of present claims 1-21 encompasses a variety 
of additional substituents which are In now way supported by the present 
examples (cf. above). 

Accordingly the subject-matter of present claims 1-21 does not meet the 
requirements of Article 6 PCT. 
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