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ABSTRACT 

Disclosed are compounds of the formula I 

A2 

HN/ 

RS Rs W 

71 

j 

Fb

 

H’ 
or a stereoisomer, tautomer, or pharmaceutically acceptable salt or solvate thereof, 

5 whereIn, K U, N ft A1, R2, R3, A4, R, A7 and Ala are as described above in the  
4 specification, 

Also disclosed is the method of inhibiting aspartyl protease, and in particular, 

the methods of treating cardiovascular diseases, cognitive and neurodegenerative 

diseases. Also disclosed are methods of treating cognitive or neurodegenerative 

10 diseases using the compounds of formula i in combination %l4tb a cholinesierase 

inhibitor or a muscarinic mu agonist or m2 antagonist. 

Ii 



WO 2006/138264 PCT/us2006I02291S 

ASPARTYL PROTEASE INHIBITORS 

10 FIELD OF THE INVENTION 
This invention relates to aspartyl protease inhibitors, pharmaceutical 

compositions comprising said compounds, their use in the treatment of 
cardiovascular diseases, cognitive and neurodegenerative diseases, and their use as 
inhibitors alum Human Immunodeficiency Virus, plasmepsins, cathepsin 0 and 

15 protozoal enzymes. 

4 BACKGROUND 

There are a number of aspartic proteases known to date, including pepsin A 
and C, main, RACE, BACE 2, Napsin A, and cathepsin 0, which have been 

20 implicated in pathological conditions. The role of renin-angiotensin system (RAS) in 
regulation of blood pressure and fluid electrolyte has been well established (Oparil, S. 
etal. N Engi U Mad 1974; 291:381-4011446-57), The octapeptide Angiotonsin-Il, a 
potent vasoconstrictor and stimulator for release of adrenal aldosterone, was 
processed from the precursor decapeptide Angiotensin-1, which in turn is processed 

25 from angiotensinogen by the renin enzyme. Angiotensln-Jl is also found to play roles 
in vascular smooth muscle cell growth, inflammation, reactive oxygen species 
generation and thrombosis and influence atherogenesis and vascular damage. 

a 

Clinically, the benefit of interruption of the generation of angiotensin-ri through 
W antagonism of conversion of angiotensin-1 has been well known and there are a 

30 number of ACE inhibitor drugs on the market. The blockade of the earlier conversion 
of angiotensinogen to angiotensin-1, i.e.the inhibition of renin enzyme, is expected to 
have similar but not identical effects. Since rerun is an aspartyl protoese whose only 
natural substrate is angiotensinogon, it is believed that there would be less frequent 
adverse effect for controlling high blood pressure and related symptoms regulated by 

35 angiotensin-l1 through its inhibition. 
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Another protease, Cathepsin-D, is involved in tysosomai biogenesis and 

protein targeting, and may also be involved in antigen processing and presentation of 

peptide fragments. It has been linked to numerous diseases including Alzheimer’s, 

Disease, connective tissue disease, muscular dystrophy and breast cancer. 

Alzheimer’s Disease (AD) is a progressive neurodegenerative disease that is 

ultimately fatal. Disease progression is associated with gradual loss of cognitive 

function related to memory, reasoning, orientation and judgment. Behavioral 

changes including contusion depression and aggression also manifest as the 

disease progresses. The cognitive and behavioral dysfunction is believed to result 

From altered neuronal function and neuronal loss in the hippocanipus and cerebral 

cortex. The currently available AD treatments ale palliative, and while they 

ameliorate the cognitive and behavioral disorders, they do not prevent disease 

progression. Therefore there is an unmet medical need for AD treatments that halt 

disease progression, 

15 Pathological hallmarks of AD are the deposition of extracelrular -amyloid (A) 

plaques and intracellular neurofibrillary tangles comprised of abnormally 

phosphorylated protein tau. Individuals with AD exhibit characteristIc Ał deposits, in 

brain regions known to be important for memory and cognition. It is believed that A 

is the fundamental causative agent of neuronal cell loss and dysfunction which is 

20 associated with cognitive and behavioral decline. Amyloid plaques consist 

predominantly of AD peptides comprised of 40 �42 amino acid residues, which are 

derived from processing of amyloid precursor protein (APP). APP is processed by 

multiple distinct protease activities. A13 peptides result from the cleavage of APP by 

-secretase at the position corresponding to the N-terminus of A, and at the C-- 

25 terminus by y-secretase activity. APP is also cleaved by a-secretase activity resulting 

in the secreted, non-amyloidogenic fragment known as soluble APP. 

An aspartyl protease known as BACE-1 has been Identified as the 3-secretaso 

activity responsible for cleavage of APP at the position corresponding to the N -

terminus of AD peptides. 

30 Accumulated biochemical and genetic evidence supports a central role of AD in 

the etiology of AD. For example, fl has been shown to be toxic to neuronal cells in 

vitro and when injected into rodent brains. Furthermore inherited forms of early-onset 
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AD are known in which well-defined mutations of APP or the presenitins are present. 

These mutations enhance the production of AD and are considered causative of AD. 

Since AD peptides are formed as a result of -eecreIase activity, inhibition Of 

SAGE-I should inhibit formed on of Alt peptides. Thus inhibition of BACE-1 is a 

5 therapeutic approach to the treatment of AD and other cognitive and 

neurodegenerative diseases caused by AD plaque deposition. 

Human Immunodeficiency virus (thy), is the causative agent of acquired 

immune deficiency syndrome (AIDS). It has been clinically demonstrated that 

compounds such as indinavir, ritonavir and saqulnavir which are inhibitors of the 11W 

10 aspartyl protease result In lowering of viral load. As such, the compounds described 

herein would be expected to be useful for the treatment of AIDS. Traditionally, a 

major target for researchers has been HIV-1 protease, an asparlyl protease related to 

R,nill. 

I 

In addition, Human T-colL leukemia virus type I (HTLV-I) is a human retrovirus 

1$ that has been clinically associated with adult f-cell leukemia and other chronic 

diseases. Like other retrovlru,es, fITLy-I requires an aspartyl protease to process 

I viral precursor proteins, which produce mature virions. This makes the protoase an 

attractive target for inhibitor design. (Moore, at al. Purification of HTLV-f Protease 

I and Synthesis of Inhibitors for the treatment of HTLVl Infection 55° Southeast 

20 Regional Meeting of the American Chemical Society, Atlanta, GA, US November 16-

192003(2003), 1073. CODER; 69EUCH Conference, AN 2004:137641 C4PWS). 

Plasmepsins are essential aspartyl pratease enzymes of the malarial parasite. 

I 
Compounds for the inhibition of aspartyl proteases plasmepsins, particularly I, II, IV 

and MAP, are in development for the treatment of malaria. (Freiru, at ar. WO 

� 25 2002074719. Na Byoung-Kuk, at 81., Aspartic professes of Plasmodium vivax are 

highly conserved in wild isolates, Korean Journal of Parasitology (2004 June), 42(2) 

SI-S. Journal code: 9435800) Furthermore, compounds used to target aspartyl 

proteases plasmepsins (e.g. I, II, IV and HAP), have been used to kill malarial 

Parasites, thus treating patients thus afflicted. 

30 Compounds that act as aspartyl pretence inhibitors are described, for example 

in application USSR 11/010.772, tiled on December 13, 2004, herein incorporated by 

reference, 
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WO/9304047, herein Incorporated by reference, describes compounds having 
a quinazolin-2-(thi)one nucleus. The document alleges that the compounds 
described therein are inhibitors of HIV reverse transoriptase. 

US Publication No. US 2005/0282826 Al herein Incorporated by reference, 

5 describes diphenylimidazopyrirnidine or �imidazole amines, which are said to be 
useful for the therapeutic treatment, prevention or amelioration of a disease or 
disorder characterized by elevated 3-aniyloid deposits or p-amyloid levels in a patient. 
Disease states mentioned in the publication include Alzheimer’s disease, mild 
cognafive impairment, Downs syndrome hereditary cerebral hemorrhage wkh 

10 amyloicfoss of the Dutch type, cerebral amyloid angopathy and degenemtive 
dementia. 

VS Publication No. US 200510282325 Ai heroin incorporated by reference, 

descbes amino-554phenylin,jdazolonos which are said to be useful for the 

therapeutic treatment, prevention or amelioration of a disease or disorder 
15 characterized by elevated -amyloid deposits or p-amyloid levels in a patient. 

Disease states mentioned in the publication include Alzheimers disease, mild 
cognative impairment, Down’s syndrome, hereditary cerebral hemorrhage with 
amyloidosis of the Dutch type, cerebral anlyloid angiopathy and degenerative 
dementia. 

20 Other publications that disclosed compounds that are useful for treating 

AiTherirners disease include WO 2006/044492, which discloses spiiopipericiine 
compounds that are said to be inhibitors of -secretase, and WO 2006/041404, which 
discloses substituted amfrio compounds that are said to be useful for the treatment or 
prophylaxbc of AP related patholog)es. Both these pubiications are incorporated by 

25 reference. 

I 
SUMMARY OF THE INVENTION 

The present invention relates to compounds having the structural formula I 
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IN 

WUV 

s7a" )11 

or a stereoi8omer, tautomor, or phan,iaceut}cally acceptable salt or sowale thereof, 

wherein 

is 0 or I; 

5 ksOorl, providod that when kis 1, Ucannotbe -N; 

4 W is   bond, -C(S)-, �S(0)-, -S(0)r. -C(0)-, -0-, 0(R6)(R7)m -N(W)-, 

-C(R)tR7)C=0)-, ar-C(N(R))-; 

U is �N- or  
R is I to 5 B2’ groups; 

10 4’, R2 and R5 are independently selected from the group consisting of H, aWyl, 

awIalkyI, heteroary%alkyl, cyooall<yIaIlcyl, heterocycloalkyIaIky, arylcycloalkylallcyl, 

hole roaryloycloalkyl al kyl, a ryl hete rooycIoaIkyta&y I, hetecoarvthe Een,cycoaIkyIaIiq’I, 

cyeoaRyf, andcyclordW, heleroaryleydoSkyl, betenoyc}oaIkyI, aryibeterocycioalkyi, 

heerawyIfleteracyoIoaIkyl. &kenyl, wyialkenyi, cyoloaikenyl, arylcycloalkenyl, 

15 hetercenIcyc$oa!kenyl, hoterocycioalkenyl, aTylheterocycloalkenyl, 

heteroarylhelerooycloalkenyi alkynyl, arylalkynyl aryl, cycloalkylaryl, 

helerocyctoalkylaryl, cycloalkenylaryl, heterocycloalkenyaryl, fleteroaryl, 

cycloalkyl hete roan/I, hole rocycloal kyl hole roa ryl, cycloalke nyl hete roaryl, 

heterocycloatkenyheIeroaryl, �OR -ON, -0(NR")R°, -C(0)B°, -C(0)0fl°, 

20 -S(0)F110, -S(02R’°, -0(0)N(R’1)(R’2), -9(0)N(R")(R’2), -S(0)2N(R’ )(R’), -NO2, 

-N0(R6)2 and �N(R")(R), provided that B2 and B5 are not both selected from -NO2, 

-N-C(R8)2 and �FJ(R")(R’); 

FR3, R and B’ are intjependent:y selected from the group consisting of H, &ky}, 
aryaUcyk, heteroarylakyI, cycloalkylalkyl, heterocycJoeJJq’Jaiky), arylcycloalky{alkyl, 

25 heteroaJcycloaIkyJaikyI, aryihelerocycloalkylalkyl, heteroarylheterocycloalkylallqft, 
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oycLoalkyl, arylcycloalkyl, heteroarylcycloaLkyl, heterocycloalkyl, anjlheterocycloalkyl, 

heteroaryl heterocyci cal IA, alkenyl, ary Eel ke nyt, cyol cal ke nyl, a’ylcyclo al <any I, 
heteroarylcycloaikenyi, beterocycloallcenyl, acylheterocycloalkenyl, 

heeranjiheterocyc!oajkenyI, a}kynyi, arylalkynyi, aryl, cyoloalkylaryL 
5 heeroo(oafk4aryj, cyoloalkerrylaryl, hatorocycicalkonyiaryl, heteroaryl, 

cyctoakyIheteroaryf, heterocyofoalkihoteroaryI, cyclaallcenylheteroaryi, 

beterocycloalkenyiheteroaryl, halo, -CHa’O-8i(R9)(R’°NR1°),  9H, -ON, 0R9, 0(0)R8, 

-C(0)0R9, -C(0)N(R")(R’), -SB’9, -S(0)N(R1 )(R’2), -S(0)2(R1 1)R12) -N(R"(R12), 

-N (R’ ’)C(0) S, 
-N(H11)S(0)B10, -N(Rt1)S(0)2R ’°, -N(R 

10 -N(R")C(0)0A9 and -C(W0l-1)B8; 

R4 and ITO are Independently selected from the group consisting of a bond, 

a! kylene, aryl al lwten a, hate roarylalkyle n C, cydo alkyl alkyl ene, 

heterocyci oal ky&kylene, aryloycl oalkylal kyte no, hete RD arylcycloatkylal Iwlerle 

S 
aryI&eterocycIoIIqJaikyJene, heteroarytheterocyoloalljlalkyIsne, cyclo&Wyene, 

IS aryicyclo&kyene, heteroa,ylcycloallq!ene, heterocycloatl4ene, 

ayllietemcycoaUIene, heteroaryiheterocycloalkylene, alkenylene, arylalkenyene, 
cyotoalkenycene, arylcyclo&kenylene, heleroa9icycoaIIc9nylene, 

heterooycloalknylene, arylheterocycloafkenyiene, heteroafl4heterocycloalkeny$ene, 

alkynyLerte, arilaLkynylene, arylene, oycloafI’Iary(ene, heterocycioaikylrnylene. 

20 cycloalkyenylarylone, eycloalkenylarylene, heterocyoloa{keny(aiylene, hetemaryene, 

cycloalkylheteroaryleng, heterocycloalkylhe%eroaTylona, cyctoalkenylheteroarylene 

and heterocyoloalkenylheteroarylene, with the proviso that both A4 and R76 are not 

both a bond; 

B4 and Ft"a together can be a Ci to Cs carbon chain, wherein, optionally, one. 

25 two or three ’1D carbons can be replaced by -C-, -(D(0)-, -0(3)-, -8-. S(0)-, -S(0)-

or -NCR5-, and A4 and H together with the carbon atoms to which they are 

attached, form a 3 to 8 membered ring, opflonalJy substituted by B, with the following 

provisos: 

that when at least one of the cathons is replaced by -0-. -0(0)-, -C(S)-, -B-. 

30 -8(0)- -5(0)2-or -N(R)-, then the number of carbons in the P4 and R76 portionof the 

chain that bonds with U is b, wherein b is U to 5, and the number of carbons that are 

in the B4 and R7 porfion of the chain that bonds with the carbon of -0(R)- is C, 

wherein a is 0 to 5; 
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that when us 0 or 1 at least one of the ring carbons must be replaced by -0-. 

-C(0)-, -C(S)-, -S-, -S(0)-,�S(0)2-or �N(W)-; 

that when f is 0 or I and only one ring carbon is replaced with _Q- -0(0)-, 

-S- S(0) ,�S(Q)2or �N(°)-, R4 and R 7 cannot form a cycloalkylether; 

R8 is independently selected from the group consisting of H, alkyl, arylalkyl, 

hoteroarylaikyl, cyoioalkylalky), hetorocycJoakylaJJq4, arylcyctoalkylaikyl 
hole roe rylcycloa rkyla{kyl, arylheterooycloal kyl al kyl, heteroaryl h eterocycloal kyl aIl’l 

cycloalkyl, arylcyoloalkyl, heteroaryCoycloalky(, heterocycloalkyt, arylheterooyoloaffcyl, 

beteroaiyrheterocycloalkyi, alkenyl arylalkenyl, cyoloalkenyl, arylcycloaikeny, 

hete roaryloyci oaikenyl, b eterocyclo al keny I, aryl hete rocyci oal ke nyt, 

heteroa,yihe!erocycJoakenyJ, a$kynyi, axyialkynyi, aiy), cyc]oJkyaIy, 

heterocycloalkylaryl, cycloalkenylaryl, heterocyctoalkenylanjl, heteroaryl 

cycIoalkyheteroaryl, heterocycloafkytheteroaryl, cycloalkenyltieleroaryl, 

heterocycloalkenylheteroaryl, -OR15, N(R15)(RIS), �N(F5)C(0)R, -N(R158(0)l&5. 
-N(R5)S(0)2R’6, -N(R15)S(0)N(R1)(Ft17), -N (S’)S(0)N(R6)R"), 

15 C(0)PJ(R1 ) (R’ 7) and -N(R5)C(0)0R16; 

H9 is independently selected from the group consisting of H, alkyl, arylalkyl, 

hetero arylal kyl cycoaifryla kyl, hete rocycloafkylal Icy!, arylcycioalky alkyl, 
hete roa ryLcycloalkylal kyl, aryihete rocyoloal kylaikyl hete ro aryl hete ronycloal kylaiky I, 

cycloal kyl aryrcycloal kyl, heteroaryloyci oa! kyL, 1 ete rocyol cal kyh arylhete r0cyc oe Ikyl, 

heleroaryIhoteroeycloalkyI, aikenyl, ar,4a1kenyI, cycioalkenyi, aiyicycioalkenyl, 

heteroaryloycloalkenyl, heterocyoloalkenyl, arylheterocycloa!kenyl, 

heteroaryltieterocycloatkenyl, alkynyl, arylalkynyt, aryl, cycroakylaryl, 

heterocycloalkylaryl, cycloalkenylaryl, heterocycloalkenylaryl heteroaryl, 

cyci oalkyl hete roaryl. hete rocycloalkythete roaryl cyci oal kenylti ole ro aryl. and 

heterocycoalkenylhete,oayyl; 

A’° is Independently selected from The group consisting of H, alkyl, arylalkyl, 

heteroary laikyl, cycloal kylalkyl heterocyci oal kylalkyl, arylcycl oalkyl aiky I, 

hete roarylcycloalkyl alky( arylti ete rocycloal kylal ky, I, eteroarylhete rocycloal kyl a kyl. 

cyc!oaikyl, arylcyctoaikyt, heteroarylcyoloalkyl, heterocyoloaLkyl, arylheterocycloalkyl, 

hetaroarylheterocyoloalkyl, alkens4, arylalkeny), cycloaPkeay), acycalko,y, 

heteroarylcycloalkenyl, heterocycloalkenyl, arylheterocycloalkenyl, 

hate ro aryl hole rocyc oa Ike n yl alkynyt, a ryl al kynyl, and, cycloal kyl a 1)1, 

heterocycloallcylaryl, cycloalkenylalyt, heterocyctoalkenylaryl, heteroaryl, 

’V 
I 
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cycloal Icy lb ete roaryl. Ii ste rocycloal kyl hate roaryl, cyci nal ke nylh eta roaryl, 

hete rooycloal ko fly [ hale roaryl and �N (S1 
5) (1 0); 

F, R12 and HIS are independently selected from the group consisting of H, 

alkyl, arylalkyl heteroarylallojl, cycloalkylalkyl, heterooyckealkylalkyl, 

5 awl cycloal kyl al kyl, hole roarylcyc loal kylalky I awl Li Ste rocyol oal Icy! atkyl. 

hete roaryl bets rocycloal kytal Isyl, cycloal Icyl, arylcycloatkyl bets roarylcyoloal ky! 
heterocycloalkyf, aryiheterocycloalkyi, tieteroarylheterocycloalkyl, alkenyl, aryaIkenyI 

cyoloal Ice fly’. arylcyci cml Ice fly, hete roarylcycloalkenyl, beta rocycloalkenyl, 
wyIhetorocycoaIkenyI, I,etsroaiylheorocycJoaikenyi, alkynyl, aryIalkyny, awl, 

10 cycloalkylaryl, heterocycloalkylaryl, cycloalkenylary!, heterocycloalkerwlaryl, 
hetemaiyi, cycloalkytheteraaryl, heterocycloalkylheteroanji, cycioaikenyihaterow, 

heteroeyctoalkenylheteroaryl, 
-C(0)R8, -C(0)0R9, -S(0)R10, -S(0)2R’°, 

C(0)N(Rs)(R&), -S(ON(R)(R10), -S(0)aN(R’R) and �CN 

1715 and R17 are independently selected from the group con$istin9 of 1{, 

15 alkyl, arylalkyl, heteroarylalkyf, cycloalkylalkyl, heterocycfoaikyialkyi, 

a rylcyci oal ky Lalkyl, hate roa MeycI oaIkyIaIIql, ary Lh eta rocycloalkylal kyl, 

heteroarylheterocyctoalkylalkyl, cycloalkyl, arylcycloafkyl, heleroarylcyctoatkyi, 

hate rocycl oalkyl. aryihete rocycloalkyl, hete roaryl hate rocyc! oal kyt, alice nyl, awl al kenyl, 

cycloalkeny!, aryloycloalkenyl, heteroarylcycloalkenyl, helerocycloafkenyt, 

20 arylheterocycloalkenyl, heteroarylheterooycloalkeriyl, atkynyl, arylalkynyl, aryl, 

cycloalkylary!, heterooycloalkylaryl, cycloatkenylaryl heterocycloalkenylaryl, 

h eteroaryl cyctoal kylheteroaryl hate rocyc loal kythete roaryl, cyci oal ke fly, hete roaryl, 

heterocycloalkenylheteroaryl, R1 2alkyI R-arylalkyI, R1heteroarylalkyl, 

R-cycloalkyIaIkyl, R1 6-heterocycloalkylaikyl, R08-atytcycloalkylalkyl, 

25 RlSheteroaryIcycIoalkyIalkyI, R1 1-arylheterocycloalkylalkyl, 

H1 1-heteroarylheterocyctoalkylallq,l. R-cycloalkyl, R1 2arylcycloallcyl, 

R18-heteroaryloycloa!kyl, R’-heterocycIoaIkyl RTharytheterocycloalkyl, 
2 -heteroa ry!heterocycioalkyl, H1 8-alkenyl, H1 8-arytalke nyl, 0-oycloal kenyt 

R18-arylcycloalkenyl, R1°-heteroarylcyctoa!kenyl,  1118-heterccyoloalkeflyl 

30 R-anfihetetocycoaIkenyI, R18-hateroa,)4heter0cycoakenyJ, H1 BaIkynyI, 

R18-arylaLkynyt, R-aryI, R-cycIoaltqLaryl, R-heterocycloaIkylawl, 

a’3-cycloakenyIary, H13-heterocycioaIkerIyIary, 16boteroaiyI. 

F1’8-cycloalkylheteroaryl. RlBheterocycloalkyIheteroaryI, R-cyctoalkenylheteroawl, 

and R’6-heterocycloalkenyIheleroaryl; or 
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R’5, R5 and R17 ace 

or 

nfteren R2S numbers U to 5 substituents, in iso to Band n isOlo 5; 
R’8 is 15 substituents independently selected from the group consisting of 

S aIky, arylalkyl, heteroarylalkyl, cycloalkyll heterocycloaCkylalkyt, 

anj!cyck,alky(aU<yI, hisiersoarylitycicall a&bateroccoaikya$kØ, 
heteroaryIheterocycloalkyalkyI, cycloaticyl, arylcydoalkyl, heteroarytcycicafkyl, 

hete rocyci oaIkyl, arylheterocycloal kyl, Ii steroa ryl hete racycloalkyl &kenyl, arylal kenyl 

wcIoaIkny, arVicycloabkonyl, heteroanIcyc!oatkery, hetorocycloalkeny?, 

10 arylheterocycloalkenyl, heteroarylhelsrocycloalkenyl, afl<ynyl, arylalkynyl, awl, 
cyoloalkylaryl, heterocycloalkylaryl, oyc!oalkenykry, heterccyoIoaIkenyaryI. 

hetoroaryi, cyro&IyIhe(eroary?, he erocycIoalI4hete,oary, cycloakenyIheteroaiyJ, 

heterocycloatkenylheteroaryl, -NO2, halo, HO-alkoxyalkyl, -CF, -CN, alkyl-ON, 

-C(0)R’9, -C(0)OH, -C(0)OR’9, -C(0)NHR20, -C(0)NH2, -C(0)NH2-C(0)N(alIcvI)a, 
15 -C(0)N(aU&yIJ(aryl), -C(O1(&kyl)<heternayI), -SR -S(0MR20, -S(0)NH2, 

-S(0) NH ( alkyt), - S(0) N (al Iqt) (alkyl), -s (0) N H (aryl). - S(0)2N Elz, -S (0)2N HR1 , 

-S(0)2NH(heterocyc?oalkyl), -S(0)2N(aIkyQ2, -S(0)2N(alkyl)(aryl), -OCF3, -OH, -OR20, 

-O-heterocycloaikyl, -O-cycioaUcy&kyI, ’O-heterooycIoatkyIaIky, -NN2. NHRao. 

-N (alkyl)2, -N(arylalkyl)2, -N (aryla Ikyl) -(h eteroarylalkyt), - N -IC(0) R2° -N HC(0)N H2, 

20 -NHC(0)NH(&kyl), -NHC(0)N(aTIwL)(aflwl), -N(aIlcyI)C(0)Nf-l(alkyl), 

-N(aIIcy)C(0)N(aiIq,I)(akyi), MHS(032R20, -NHS(0)2NH(&ky)), 

-N H S(0)2 N (atkyl) (atkyl), -N (a Ikyl) S (0)N H (&lqP) and �N(aJ kyl) S (0)2N (alkyl) (a! kyl); 

or two R1B moieties on adjacent carbons can be linked together to form 

Or 

25 R19 is alkyl, arytalkyl, heteroaryLalk.yC, cyotoalfe,4aIkyl, heterocyctoalkyIakyl, 

arylcyc!oalkyta!kyl, heteroarylycloalkylaIkyl, arylheterocycloalkylatkyl, 

heteroa ryl hete rocyol oal loylalkyl, cycloal kyl, arylcycloal kyl, heteroa rylcycloal ky I 

heterocyol oalkyl aryl heterocyci naLkyl, hem roaryl heterocycSoal ky I, al ken yl, arylalke nyl 

cycle a! ke ny I, arylcycloal ke nyi, heteroa rylcycloal kenyL h eta racycloal ke nyL 
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1D 

arylbete rocyc Foal ke nyl hete roary Ihete rocycloalkenyl. al kynyl awl atkynyl, awl, 
cycioalkylaryl, heteracyctoatkyIa,y, cdoalkenyIayI, beterocycloalkenylaiyl, 

eta roa ryl. cycloalkyl h ete ba ryl hete rocycloa I icy hete roary I, cyc cal ke nylh ate roar’) I or 
hete rocycloa Ikenyl 1 eteroaryl; 

5 R2° is halo substituted aryl, alkyl, arylalkyl, hateroarylalkyl, cycloalkylalkyl, 

heEewccoaIkyiFfryI, aryicycioarI(alkØ, hetoroacyicycioalky&kyI, 

arylheterooycloalkylalkyl, heteroarylheterocycloalkylalkyl, cyoloalkyl, arylcyc!oalkyl, 

eta roarylcyc I oal Iwl, hete rocyc loal kyl. aryiheterocycloal kyl heteroa ryl hete rocycloal Icy’ 
al Ice fly F, arytatkeriyl, cycloalkenyl, aryicycioal ke nyl. h eta roaryl oycl oal kenyl, 

10 heterocycloalkenyL ay(iielerocycoaIkenyi, ieteroarylheteraoycloalkenyi, aikynyl, 

a rylalkyriyl, aryl, cycloal kylaryl, hete rocycloal kyta ryl, cycloal kenyl awl, 
heterocycloalkenylaryl heteroaryl, cycloalkylheteroaryl, heterocycloalkylheteroaryl, 
cycloalkenylheteroaryl or heterocycloalkenylheteroaryl, 

and wherein each of the aky, aryaff<y, hoteroarylalkyi, cyc(oaIyIaiky, 

15 h eterocyc Foal IogI alkyi, awl cyci oaikyialky I, h eta roe ylcyci oai kylal kyl 
aryl hete rocycloal kylal kyl, heterea ryi h eterocycloal Icy lalkyl cycloai Icyl aryicycioa ky I, 

eteroaryicyc ioai ky I hete rocycioai kyl. a ryi b ate rocyc loal iqil, hete roarylheterooycloai kyl, 
alkenyl, arylalkenyt cycloalkenyt, arylcycfoaikenyl, heteroarycycIoa(keny(, 
hate rocycloa Ikenyl, awl h eterocycloal kenyi hete roarylh ete rocycl oal kenyl, alkynyl, 

20 arylalkynyl, aryl, cycloalkylaryl, heterocycloatkylaryl, cycloalkenylaryl, 
hate rocyc Foal Ice nyl aryl, hete waryl, cycloal kyihete roa ryi, heterocycloalkyl h ete roaryi. 

cycloalkenytheteroaryl, heterocyctoa(kenylIieteroaryt, in A, fl’, R2, A3, Fl R°, R, A’; 
A8, A°, R’°, F1’’, R’2 and A13 

are independently unsubstituted or substituted by 1 to 5 R2’ groups 

25 independently selected from the group consisting of alkyl, arylalkyl, heteroarylalkyl, 

cyc loal kyl ai ky, b ete rocycIoatkylallI, arylcyctoalkyial Icyi, h eta roarylcyc loalkyta ikyl. 
a rylh eterocyci oal kyl alkyt, hate roaryihete rocyc loal ky1 alkyl, cycloalkyl a rylcycloalkyl, 
hate roan] cyci oal Icyl, heterocyc cal kyl, aryiheterocyci oal lqii, heteroaryl heterocyci oa Ikyl, 

aikeny], arylalkenyl, cycloalkenyl, aryrcycloalkenyl heteroarylcycioalkenyi, 

30 hete rocyc[o ci ke fly, a ry I hete rocyc toalke nyl, heteroa ylhete rocyci oal kenyl, atkynyi, 

ary talky nyl, my! cycloal kylaryl, hete rocycloal kyta yl, cyclo al ke ny aryt, 
h eterocycloalker,ylaryl, h eteroa ryi cyol oal kyl b ete roaryl, hete rocycloaiky Ihele roaryl, 

cycloalkenyiheteroaryl, heterocycloalkenylbeteroaryl, halo, -ON, -C(=NR11)R’5, -OR15 
-C(0)R’, -C(0)OR’°, -C(0)N(F1’°)(R10), -SR, S(0)N(R15)(R’5), -CH(R13)(R), 
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-s (0)zN(R’ 5) (R6) -C(=NOR1 5) R’ 
¶ 

-90) (OR’ 
) 

(OR1 ) -N 
( 

R 5 (R1 0) 

-IkyI-N(R’5)(R’6), -N(R’5C(0)R -Ct12-N(R’5)C(0)R’5, CH2-N(fl’)0(0)N(R1)(R"), 

CH2-R’5; -CH2N(R15)(R). N(R15)S(0)R’6, N(R10)S(0)2R’°, CHrN(R15)S(0)2R’0, 

N(R)S(0)2N(R6)(Rt7), -N(S )S(0)N(R)(R’), -N(R’5)C(0)t’(R’)(R"), 

S -CH2-N(R5)C(0)N(A’°)(R1), -N(R’5)C(0)0R’6, -CH2-N(k’5C(0)0R16, -$(0)R15, -N 

-NO2 and -S(0)2R15; 

and wherein each of the alkyl, alalkyI, heteroalycalkyl, cyclo&kyIaIkyl, 

hole rocyol oa kyl ailcyl, arylcyclaal IogI al qfl hete roaiylcycloackylaJ kyl, 

arykheterocycloalkylalkyl, heteroaiylheteraoyclo&kylalkyl cyoloalkyl ary!cycIoakyI, 

10 heteroarylcyoloalkyt, heterocyoloalkyl, arylheterocycloalkyl, heteroavylbelerocycloalkyl, 

alkeryl, at)4akeny), cycIoalkeny, ayIO 00&k80)4, hetoroaiylcyoloalkonyl, 

heteracycloal Ice nyl, aryiheterocycloal Ice nyl. heteroarylh eterocyooaI kenyl, al kynyl, 

arylalkynyl, aryl, oycioalkylaryl, heterocycloalkylaryl, cyclo&kenylafl4, 

heje rocycloa!ken y{aryl. heteroa ryl. cycloalkyhreteroaryi, b ete rocycloalkyl hete roaryl. 

15 cycloaUceny{heteroaryl and heterocyoloatkenylheteroaryt groups in A2’ are 

independently unsubstituted or substituted by I to S R22 groups independently 

selected from the group consisting of alkyl, aryrackyl, heteroarylalkyl, cycloalkylarkyl, 

heterocycoaIkylaIkyl, arylcycloalkylalkyl, heteroarylcycloalkylalkyh 

aryihete rocycloalkyl &kyl, betemaryffbeteatcycloalkylalkyl, cycloal Icy!, a rylcycloal Icy, 

20 hete maryl cyci oal kyl, hots rocyci oatkyl, arycheterocycloal kyt, Fi ste roaryft)etsrOcyCIOaIkyI. 

alkenyl, arylalkenyt, cycloalkenyl aryloycloalkenyl, heteroaryscycloalkenyl, 

heterocycloalkenyl, aryIheterocycloalkenyl, heteroarylheterocycloalkenyl, aflqinyl, 

aryIaIIwny, aryl, cyoloalkytanjl, heterocyclo&ky$ary, cyoloaIkenyaryI, 

heterocyotoalkenylatyl heteroaryi, cycloalkylheteroaryl, heterocyctoatky!heteloaryl, 

25 cyccoalkenylheteroaryl, hoterocycloalkenylheteroaryl, halo, -CE3, -eN, .C(=NR")R’, 

-OR’5, -C(0)R", C(0)OR5. -alkyl-C(0)OR’5, -C(0)N(R’5I(R1), -SR’ 

-S(0)N(R’5)(R’), -S(0)2N(R’5)(R’5, -C(=N0R1)R10, -P(0)(0R15)(0Ft16), 

-N(R’6)(R1), -atkyl-N(R’5)(R’°), -N(R15)C(0)R10, -CHrN(R15)C(0)H16, -N(R15)S(0)R’8 

-N (R1 5)S (0)2R’ 6, 
-c 

H2-N( R1 )S (0)2R, - N(R1 )S (0)2N( A1 0) (fl1 7) 

30 -N(R7)S(0)NcR)(R’7), -N(R)C(0)N(R15(R17), -CH2-N(R15)Q(0)N(15(R17), 

N(R’5C(0)Ok’5, CHrN(R’)C(0)00, Ns, -NO2, -S(0)R5 and -8(0)2R15; 
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or two R2’ or two R22 moieties on adjacent carbons can be linked together to 

form 
or 

and when R21 or H22 are selected from the group consisting of 

-C(NOR15)F1’6,-N(Hl)C(0)Rs‘, -CHrN(A’5)0(0)R18, N(W)S(0)W6, 

5 -N(R15)S(0)2R16, QHrN(fl15)9(0)2R10, N(R)S(0)2N(R)(R17), 

-N(fl’5)S(0)N(R16)(R’7), -N(R’5)C(0)N(Rm)(R17), -CH2-N(fl)C(0)N(R1)(fl17), 
-N(k15)O(0)0R1° and -CH2-N(R15)C(0)OR, R15 and R16 together can be a Ca to 04 

chain wherein, optionaliy, one, two or three ring carbons can be replaced by 

or -N(H)- and R5 and l together with the atoms to which they are attached, form a 

10 5 to 7 membered ring, optionally substituted by R27; 

A23 is 1 to 5 groups independently selected from the group consisting of alkyl, 

arylalkyl hate ro a rylal Iq’t, cyol oa Lkylalkyl, h ate rooycl nalkylal log(, arylcycloalkylal kyh 

heteroarylcycloallwlalkyf, ary!hoterooycloalkylalkyl, heteroarylheterocyctoallcyfatkyl 

cycloal kyl arylcycloal kyl, h eteroa rylcycloalkyl hate rocycloal kyl, ary Iheterocycloalkyl, 

15 beteroarylheterocycloelkyl, alkenyl, arylalkenyl, cycloall arylcycloalkenyt, 

heteroaryicycloalkenyl, heterocyc(oaikenyl, arylheterocycloalkeny), 

beta roaryl hate rocyc loal ke nyl, a! kynyl arylalkynyl, aryl cycloatkylaryt, 

h eterocyci cal kyl aryl, oycloa Ike nyl a ryl, heterocycloalkenylaryl, heteroar)fl, 

cyctoalky, lh eteroa ryJ, heterocycloal kyl hete roaryl, cycloal ke nyl heteroary I, 

20 heterocycloalkenylheteroaryl, halo, -ON, -OR24, C(0)R24, -C(0)Ofl4, 

-C(0)N(R24)(25), -SA24, -S(0)N(R(R25), -S(0)2N(24)(R), 

-C(=N0R24) H25, -P(0)(OR24)(0R), -N(R24)(R25) atkyl-N(R24)(R), -N(R)C(0)R, 

C H2-N ( R24)C(0)Re’, -N ( RM)S (0) R, - N ( R) S (0)2R25, -OH rN ( R24)S (0)2 fl25 

-N(R24)S(cfl2N(R)(R26), -N(R)S(Q)N(R2)(R25), N(24)00)N(192E)(R), 

25 CH2-N(R24)C(0)N(R25)(R2), -N(R)C(0)OR25, CH2-N(R24)C(10)011, -S(0)R24 and 

-S(0)2R; and wherein each of the alkyl, arylalkyl, heteroarytalkyl, cycloancylalkyl, 

h eterocyci a atkyl a! kyl arylcyol oalkylal kyl, hete roarylcycloal kyl alkyl. 

a ryl h ete rocycloal ky laLkyl, hete roaryihete rocyc Ioal kylatkyl, cyoloatkyl, arylcydoal kyl 

heteroaiylcycloalkyl, heterocycoalkyl, arylbeterocycloalkyl, heteroarylheterocycloalkyl 

30 alkenyl, arylalkenyt, cycloalkenyl, arylcycLoalkenyl, heteroarylcycloalkenyl, 

heterocycloa!keny[, arylheterocyoloalkenyl, heteroarylheterooycloalkenyl, alkynyl 

aiy(a(kynyl, aryf, cycloaLkylaryl, heterocycoaikyLaryI, cycloaIj<enyla,yl, 
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hete rocyci oal ke nylary hats roawl, cyctoal ky(heteroal34, hete rocycloalkyl hetero awl, 

cycloatkenylheteroaryl and heterocycloalkenylheteroaryl groups in R’ are 

independently unsubstituted or substituted by 1 to 5 R27 groups independently 

selected from the group consisting of alkyl, aryakyI, heteroarytalkyt, cyoloalkylalkyl, 

5 hate rocyc Foalkylal kyl, ar\) lcycoatkyIal kyt, hearmardaycloalkylalkyl, 

ary!heterocycloalkylatkyl, heteroarylheterocycloalkytarkyl, cycloalkyt, arylcyctoalkyl, 

hate roa ryl cycl nal kyl, hele rocycloalkyl, aryheterooycoaI Icyt, hete ro awl hete rocycloalkyl, 

alice ny!, arylalkerryl, cyc loal ke ny!, arylcyol oalkeny I, heteroa rylcyci oal ke ny}, 

h eterocyclo atkenyl aryhe terocyci oal ice nyl, hete roacyl hete rocyoloal kenyl alkynyl 

10 arylalkynyh aryl, cycloalkylaryl, heterocyoloalkylaryl, cychalkenylalyl, 

heterocyctoalkenylaryl, heteroaryl cyclodkyIheteroaryl, heterocycoalkyheteroaiy! 

cyotoaikenymoteroaryl, heterocyctoattcenylheteroaryl, halo, -CF5, -ON, _ow 4, 
-C(0)R24, -C(0)OR, alky-O(0)0R, -O(0)N(fl24)(R), SRM. -S(0)N(R)(R25), 

-S(0)2N(R5(R), �0(N0RR, -P(0)(OR74)(OR2), N(10)(R2B), 

a15 -akØ-NR24)CR25), -N(R24)C(0)R, -CH2-N(R)C(0)R25, -N(R24)$(0)R, 

- NJ(R) 9(0)2 R25, -c H2-N(R21 S (0)2R, -N(H24) S(0)2N 
( 

R) (R2), 

N(R)S(0)N(R)(R2eJ, -N(R2)C(0)N(R25)(R20) -ON2-N(R24)C(0)N(R25)(R), 

-N(R2’Cp)OR25, -Ci-2-N(82)C0)OR25, -S(0)R24 and -S(0)fl24; 

� H24 R20 and A26 are independently selected from the group consisting of H. 

20 alkyl, arylalkyl, heteroarylalkyh cycloalkytaikyl, hetorocycloalkylalkyl, 

arytcycbatkylalkyl, heeroatyIcycloaflqdalkyI, aheeeocyc’)oaiky)aflq4, 

hete roaryl heterocycloal ky Ia Ikyl, cycloatkyl arytcyci cal kyl, 1 ate roajyloyctosUcyl. 

hate rocycloal kyl arylh eterocycloalkyl, heteroaryl heterocycloalkyt, al kenyl aryta] ke nyl, 

coIoaIkenyI, an4cyc)oalkony!, hoteroa’cycIoa…enyI. hee:oo)doaIkenyJ, 

25 aryiheterocycloalkenyl, heteroarylheterocyoloalkenyl, a!kynyt, apylalkynyl, aryl, 

cycloal kya ry I, hele rocycloal kylaryl, cycloalkenyla’I hete rocyctoalkenylaryl, 

hetorocryl, cycioatkylyeteroaryl, heterocycoaikylheteroaryI, cydoalkenylheteroaryi, 

hete rocyctoal ice nylpete roaryl, R27-alkyl, 27 aryl a! kyl R27-heteroarylal kyl, 

R27cycloatkylalkyl, R27-heterocycloaflcylalkyt, R27-arylcycloalkylalkyl, 

30 R27heteroary(oycIoa{kyiakyt, R27-arymeterocycloallq4aikyi, 

R- hete roaryl hate rocyoloalkylatkyl, R’-cycoal kyl R -a rytcyol oal ky I, 

R27-hete roatylcycioal kyl, Rvh ate rocyctoal kyl, R27-atyI heterocyci oalkyl. 

R27-heteroary(heterooycIoatky, RZaIkenyt, R27-aryl&kenyi, R27-cyoloatkeny(, 

RLarylcyc!oalkenyl, R27-hetercarytcyoloa{kenyl, R-heterocycIoackenyl, 
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B-arylheterocycloaIkonyI, R27-heteroarylheterocycloakenyI, R-aIkynyl, 

R27-arylalkynyL R -aryl, R-cyoFoalkylaryI, RVbeterooycIoa(kyIaryI, 

R27-cycIoalkenyaryl, R2-heterocyeioalkenyIaryl, R21-heteroayyl, 

R-cycoalkylheteroaryi, Rheterooycloalkylheteroaryl, R27-oyaloa!kerlylheteroaryl 

S and A27- Ii ate rocyclo al ke fly hate roEtry I; 

R27 is 1-5 substituents independently selected from the group consisting of 

alkyl, a,akyI, heteroarylalkyl, cycIoaIkyIaFkyi, heteraycIoalkylaII& 

an] cyol oal kyaWyl, hale roarylcyc! oalkylalky] awl hete rocycloalkyl a’ kyl, 

ste roary hate rocyctoal kyl a lkyl, cyc Foal kyl, aryloycloal kyl hate roaryloycloalky 

10 heterocyccoalkfi, arylheterocycloalkyl, heteroarylhelerocycloalkyl, alkenyl, arylalkenyl, 

cycloalkenyl, arylcycloalkenyl, heteroaryloycloalkenyl, heterooycloalkenyl, 

arylheterocycloalkenyt, hele,oafl4helerocycloalhenyl, alicynyl, arylallq,nyl, aryl, 

cycloal kylaryl, heterocycloal wI aryl, cycloal ke nyJ a ryl, Ii eterooycloal kenylaryl, 

h eteroar] , cycloalkyl hate nary I, heterocycloal kylh eteroaryl, cyctoal kenyiheteroaryl, 

15 heterocycloalkenylheteroaryl. -NO2, halo, -CF8. -CN. alkyl-CN, C(0)R 25, 

-C(0)OH, -C(0)0 R25, -0(0) N HR21. -C(0)N(alkyl)2, -c (0) N (alkyl) (awl), 
-C(0)N(alkyl)(heteroaiy), -SB28, -S(0)2R20, -S(0)NH2, -SO)NFI(alkyl), 

-S(0)N(alkyl)(alkyl), -S(0)Nl-1(aryl), -S(0)2NH2, S(0)2NHR2e, -19(0)2NEI(acyl), 

-S(0)2N1-I(heterooycloaWyl), -S(0)2N(alkyl)2, -S(0)2N (alkyl)(aryl), -OH, -0R, 

20 -0-heterocycoaIkyt, -0-cyc(oallcyaIkyI, -Q-heterocycloal&yIaIkyI, -NI-k. NHR29, 

-N(alkyl)2, -N ( arylal ky 1)2, -N (arylalkyl)(hete roaiylalkyl), - N H 0(0) R29, -N HC (0) N H2, 

-N -40(0) NH (al kyl), -N MC (0) N (alkyl) (al wi), - N (alkyi)C (0) N H (al Icyl), 

-N (alkyflC (0) ’t(a(kyl) (al l4), -NHS(0)2R29, -N H S(0)2N H (alkyl), 

-N MS (0)2 N (a kyl)(alkyl), -N(al kyl )S (0)2N H (al kyl) and �N (al IwI)S(0)2N(aI kyl) (alkyl): 

25 A28 is alkyl, aiaIkyI, heteroarylalky!, cycoalJ’IaSkyl, heterocycloaUqlaIkyL 

a ryloyci oalkylal wi hate roarylcyol oal kylal $’l, awl hete rocycloal Iwlal kyl. 

he te roarylheterocyctoal kyal&y I, cyoloal kyl, arylcyci oalkyl, heleroa rylcyoloal kyl, 

heterocycloalkyl, aryiheterocycloalkyl, heteroarylheterocycloalkyl, alkenyl, ary1aIkeny, 

cycloal ke nyl a rylcycloal ke nyl, hete roarylcycloalke nyl, hete rocycloal ke nyl, 

30 aryheterocycloali<enyl heteroarylheterocycloalkenyl, alkynyl, arytallqniyl, aryl, 

cyclo al kyla ryl hete rocyc loal kyl aryl, cyoloalkenylaryl hete rocyci oai ke nyla,yI, 

heleroaryl, cyc!oalkylheteroaryl, heterocyoloalkylheteroaryl, cyoloalkenyiheteroaryl or 

hate rocyci oalkenyl hete rca ryl: 
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A2° is alkyl, arylalky(, heterQarylalkyl, cyeloa!l’(aIlcyl, heterocyoloallcylalkyl, 

aryloycloalkyIndal, hots roaryl cycloal kyl a! ky, a ryl hete rocyc$oal kylal ky! 
heteroary Fhete rocyc ba [kyla Ikyl, cycloal kyl, a rylcyc Loalkyl, heteroaiylcycloatkyl 
heterocycicalkyl, aryihaborocycloalkyi, beteroarylhsterocycloaikyl, alkenyl; w34aIkenyI, 

5 cycloakertyl, arylcycloal kenyl hots roarylcyo!oal kenyl, hete rocycloal ke fly! 
arychete racyolue Ikenyl, h etroa ryl b eterooycloal ke fly! al kynyl, a rylalkyny!, aryl, 
cycloalkylaryl, heterocyoloalkyjaryl, cycloalkenylaryl, heterocyctoalkenylary!, 
heteroaryl, cyo!oalky!heteroary!, heterocyo!oallcylheteroaryl, cycloa!kenyLhetoroaryl 01 
heterocycloallcenylheteraaryl; 

10 R3° is alkyl, arylalkyl, heteroarylalkyl, cyc!oalkytalkyl, heterocyotoalkylarkyl, 
ary loyal oal kylal kyl b stoma rylcyoroal kylal ky! a ryl hete rooycloalkyta!kyl, 
heteroaiyIhoIerocycIoaJkyIaFkyl, cyoFoalkyl, arylcyaFoalkyl, heteroaiy1cyoloallq4, 
heterocyci oal kyl, aryl heterocyoloal kyl, hate roary!hete rocyo!oal kyl, a! ka nyl, a rylal kenyl 
cyc! oaF ke fly! arylcycloa! konyl h etc roarylcyc Foal keny!, hete racycloal cony!, 

15 ary{hoterocycoatkenyI, hetoroary!beterocycloalkefly!, a!kynyl, arylalkynyl, awl, 
cycroalkylaryl, heterooyc!oalkylaryl, cyc!oa!kenylaryl, heterocycloalkenylaryl, 
hetroary!, eycjoalkylheteroaryl, heterocycloalkylheteroaryl, cycloalkenylheteroaryt or 
heterocydoalkeny!hoteroaiyl; 

and 

20 P is alkyl, aiyialkyl, heternajyiaikyi, cySoa!kyaJkyJ heterocycioa!lq4aJkyI 
ary!cycIoa!ky!!kyt, heteroarylcycloallcytalkyL aryheterocycIoaIkylaIky!, 
hots roa ryl h ste rocyc Foal kylalkyl, cycle a! Icy! arylcycloal Icy!, h ate roary!cyclo&kyl, 
heterocycloafkyl, aiylheteracycloatiujF, heteroaryIheterocycIoaky(, alkenyl, arylalkeny!, 
cycloal kenyl, arylaycloali hate roarylcyc!oa! ke nyl, heterocyc! oal ke ny, 

25 arylhetarocycToajkeflyl, heteroatylheterocycloalkeny!, alkynyl, ary!aikynyl, aJ3!l, 
eye! oalky lary I, heterocyo!oal Icy! awl cycloal ken yl awl, Ii ste rocycloarke fly! aryl 
hots roaryl, cycloal ky!h ete roaryL hete rocyc!oaEkylheteroary!, cyc(oa(keflylheteroaTyl 
hots rocycloalkeny! hots roaryl; 

with the following proviso, that when U, R7aand A4 cycUze to form the following 
30 bicyclic structure: 
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W cannot be a bond. 

In another aspect, the invention relates to a pharmaceutical composition 

5 comprising at least one compound of formula I and a pharmaceutically acceptable 
carrier. 

ri another aspect, the invention comprises the meth od of inhibiling asparlyl 
proteases comprising administering at least one compound of formula Ito a patient in 
need of such treatment. 

10 More specifically, the Invention comprises: the method of treating a 

cardiovascular disease such as hypertension, renal failuie, congestive heart failure or 

another disease modulated by renin inhibition; the method of treating Human 

Immunodeficiency Virus; the method of treating a cognitive or ileurodegenerative 

disease such as A!zheimers Disease; the method of inhibiting plasmepsins I and ii 

15 for treatment of malaria; the method of inhibiting Cathepsin D for the treatment of 
Alzheimer’s Disease, breast cancer, and ovarian cancer; add the method of inhibiting 

protozoal enzymes, for example inhibition of plasmodium falciparnum, for the 

treatment of fungal infections. Said method of treatment comprise administering at 
east one compound of formula I to a patient in need of such treatment. In particular, 

20 the invention comprises the method of treating Alaheimers Disease comprising 

administering at least one compound of formula Ito a patient in need of such 

treatment. 

In another aspect, the invention comprises the method of treating Mzheimer’s 

Disease comprising administering to a patient in need of such treatment a 

25 combination of at least one compound of formula I and a cholinesterase inhibitor or a 

muscarinic ml agonist Or m2 antagonist. 
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In a Final aspect, the invention relates to a kit comprising in separate 

containers In a single package pharmaceutical compositions for use in combination, 

in which one container comprises a compound of Formula I in a pharmaceutically 

acceptable carrier and a second container comprises a cholinesterase inhibitor or a 

5 muscarinic m1 agonist or m2 antagonist in a pharmaceutically acceptable carrier, the 

combined quantifies being an effective amount to treat a cognitive disease or 

neurodegenerative disease such as Alzheimers Disease, 

DETAILED DESCRIPTION: 

10 In general, it is understood that divalent groups are to be read left to right 

Preferred compounds of formula I wherein P R1, R2, R3, H4, Re, R7, Rva and W 

are as defined above include the following structures: 

R2 H2 

* W_R 
RI 

A 
HIl 

I H3 I 
7? 

14 
R6 R 

Al 

d1_w A7LJJK G- N 

H R 
15 

II Ill IV 
provided that in structure II, W is not a bond. 

Compounds of formula I wherein R, pt, R2 R3, H5, R, P7 and Ware as 

20 defined above also include the following structures: 
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wherein b is 1 to 5 and c is 0 to 5. 

Re 

Cb 

,N )cR 
AS R 

Merein H, R’, Fa, R, R. Rs, R7 and W, wherein b is 1 t 5 and c iso to 5 

or 

S RIN 

AR1 HNR6 N R6 4k 
4JR6R5 R 

Q 

10 wherein R, R1, R2, H3, R5, R°, R7 and Ware as defined above, b is 1 to 4 and c is   to 

Preferred compounds of formula I are those compounds wherein A1 is alkyl or 

more preferably, R’ is methyl. 

15 

More preferred compounds of the invention are those of formula I wherein B2 
s H. 
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Another group of preferred compounds of formula I are those compounds 

wherein R6 is aryl, (R21)i.,-aryl, heteroaryl or (S21)15-heteroaryl 

bi 
or even more preferably, R° is (R21)1-2, or R21. 

5 Preferred compounds of formula I are those compounds wherein R21 is -CN, 

halo, aryl, (H)ia-aryl, heteroaryl or (R)11-heteroaryl. 

Preferred compounds of formula I are those compounds wherein R is -ON, 

halo or alkyne, or more preferably, R is For 

10 10 Preferred compounds of formula I are those compounds wherein wherein R21 

is ., NCO N, ON o 

More preferred compounds of formula I are those compounds wherein W is 

15 

Another group of preferred compounds of formula I are those compounds 

wherein R4 and R71 form R4 and R7 form 

Preferred compounds of formula I are those compounds wherein A is halo, 

20 more preferably where R is F. 

Preferred compounds of formula I are those compounds wherein 
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H is H or halo; 
R’ is alkyl; 

R2 is H; 
R6 is R21aryl; 

5 A21
 is R22-aryl; 

R22 is halo or ON; 

W is -C(0)-; 

and 

10 

R4 and R7aform or 

Another group of preferred compounds of formula I are those compounds 

wherein 

Or is alkyl; 

is H; 

15 R5 is R21 -aryl; 

S21 is 522-aryl; 

is halo or ON; 

W is -0(0)-; 

and 

20 R4 and R7ato" 

An even further group of preferred compounds of formula I are those 

compounds wherein 

A1 is methyl; 

R2 is H; 

25 
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A21 is ON; 

W is -C(0)-; 

R 

R4 and R7aform Or 

In a group of preferred compounds of formula I are those compounds having the 

structure: 

� 
QCN 

HN 

HN H 

or 

10 N wherein R is defined herein. 

The following preferred compounds of formula I have the following structures; 

H 
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andand 
0 

HW 

N. 

An further group of preferred compounds of formula I are those compounds 

5 where A4 and R’ form 

A further group of preferred compounds of formula I are those compounds 

having the follov4ng structure 

RG H 

N 
C 

0 
10 wherein R5 and A° are as defined as above. 

A group of preferred compounds of formula I are those compounds where 

is independently selected from the group consisting of arylalkyf, aryl, heteroaryl, 
C(=NRu)RB, C(0)Rs -C(0)0R9, aryl-R2 and heteroarylR21, or more preferably, R5 

15 is 
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OH3 

N

OCH(OH&a 
COCHa 

4 

/ 

R-N N 
NH 

S 
N 

and 
5 

An even further group of preferred compounds of formula I are those 
compounds where A8 or fl  is independently selected from the group consisting of, 
alkyl, cycloalkyl, aryl, arylalk-yl, heteroaryl, R -alkyl, H18aryl, and R-heteroaryl; or 
even more preferably, Ra or A is independently selected from the group consisting of 

5 10 -CH, COF F F 



WO 2006117264 PCT/US20061021918 

-24-

sx 

ccccóH3
 

OHS

 
- N 

and OH3. 

5 An even further group of preferred compounds of formula I are those 
compounds where R1’ Is 1-5 substituents independently selected from the group 
consisting of alkyl, halo, -CF,. -ON, -SR19 and -OR20, or even more preferably, R15 is 
1-5 subsfltuents independently selected from the group consisting of halo, -ON, 

-OCH(CH3)2, -OCH3, -OH,, , and - 
ID An even further group of preferred compounds of formula I are those 

compounds wherein R2’ isi-S substituents independently selected from the group 
consisting of halo, -0CH(OH,)2 -CH3, OFs, -OCH, -CH(CH3)2 and �ON. 

It is noted that the carbons of formula may be replaced with I to 3 silicon 
atoms so long as all valency requirements are satisfied. 
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As used above and throughout the specification, the following terms, unless 

otherwise indicated, shall be understood to have the following meanings: 
�!Patlent! includes both human and animals. 
!Mammar means humans and other mammalian animals. 
!!Alkyl!( means an aliphatic hydrocarbon group which may be straight or 

branched and comprising about 1 to about 20 carbon atoms in the chain. Preferred 

alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred 

alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means 

that one or more lower alkyl groups such as methyl, ethyl or propyl, are attached to a 

10 linear alkyl chain. Lower alkyl’ means a group having about I to about 6 carbon 

atoms in the chain which may be straight or branched. Non-limiting examples of 

suitable alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n 

pentyl heptyl nonyl and decyl. R2 -substituted alkyl groups include fluoromeihyl, 

0tritluaromethyl and cyclopropylrnethyl 

15 Alkenyl means an aliphatic hydrocarbon group containing at least one 

carbon-carbon double bond and which may be straight or branched and comprising 

about 2 to about IS carbon atoms in the chain. Preferred alkenyl groups have about 2 

to about 12 carbon atoms in the chain; and more preferably about 2 to about 6 

carbon atoms in the chain. Branched means that one or more lower alkyl groups such 

20 as methyl, ethyl or propyl, are attached to a linear alkenyl chain. Lower alkenyl" 

means about 2 to about 6 carbon atoms In the chain which may be straight or 

branched. Non-limiting examples of suitable alkenyl groups include ethenyl, 

propenyl, n-butenyl, 8-methylbut-2-enyl, n-pentenyl, octenyl and decenyl. 

�Alkynyl means an aliphatic hydrocarbon group containing at least One 

25 carbon-carbon triple bond and which may be straight or branched and comprising 

about 2 to about 15 carbon atoms in the chain. Preferred alkynyl groups have about 

2 to about 12 carbon atoms in the chain; and more preferably about 2 to about 4 

carbon atoms in the chain. Branched means that one or more lower alkyl groups such 

as methyl, ethyl or propyr, are attached to a linear alkynyl chain. Lower alkynyl 

30 means about 2 to about 6 carbon atoms in the chain winch may be straight or 

branched. Non-limiting examples of suitable alkynyl groups include ethynyt, propynyl, 

2-butynyl, 8-methylbutynyl, n-pentynyl, and decynyl. 
Aryl!! means an aromatic monocyclic or multicyclic ring system comprising 

about 6 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms. The 
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aryl 

26

-awl group can be optionally substituted with one or more substituents (e.g.. RI&, R21’ 

A22, etc.) which may be the same or different, and are as defined herein or two 

substituents on adjacent carbons can be Linked together to form 

’4 
� O or 

Non-limiting examples of suitable awl groups include 

S phenyl and naphthyl, 
!Heteri means an aromatic monocyclic or multicyclic ring system 

comprising about 5 to about 14 ring atoms, preferably about 5 to about 10 Ong atoms, 

in which one to four of the ring atoms is an element other than carbon, for example 

nitrogen, oxygen or sulfur, alone or in combination. Preferred heteroaryls contain 

10 about 5 to about 6 ring atoms. The heteroaryl can be optionally substituted by one 

or more R2’ substituents which may be the same or different, and are as defined 

herein. The prefix was, axe or this before the heteroaryl root name means that at least 

a nitrogen, oxygen or sulfur atom respectively, is present as a ring atom. A nitrogen 

atom of a heteroaryl can be optionally oxidized to the corresponding N-oxide. Non-

15 limiting examples of suitable heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl, 

pyrimidinyl, isoxerzoryl, [sothiazolyl, oxazolyl, thiazolyl, pyrazolyl, Jurazanyl, pyrrolyl, 

pyrazolyl, triazolyl, 1 ,2,4-lhladiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl, 

imidazo[l ,2-a]pyridinyl, midazo(21-b)thiazo1yl, benzofurazanyl, indolyl, azaindolyl, 

benzimidazolyl, benzoth[enyl, quinalinyl, imidazolyl, thienopyridyl quinazolinyl. 

20 thienopyrmidyL, pyrrolopyridyl, imidazopyridyl, isoquinonyl. benzoazaindotyl, 1,2,4-

triazinyl, benzothiazolyl and the like. 
Cycloalkyl means a non-aromatic mono- or mufticyclic ring system 

comprising about 3 to about 15 carbon atoms, preferably about 5 to about 10 carton 

atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring atoms. The 

25 cycloallcyl can be optionally substituted with one or more A21 substituents which may 

be the same or different, and are as defined above. Non-limiting examples of suitable 

monocyclic cycloalkyls include cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and 

the like. Non-limiting examples of suitable multicyclic cycloalkyls include 1 ’decalin, 

norbornyl, adamantyl and the Like. Further non-limiting examples of cycloalkyl Include 

30 the following 
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and 

tycloalkylethet means a non-aromatic ring of 3 to 15 atoms comprising an 
oxygen atom and 2 to 14 carbon atoms. Ring carbon atoms can be substituted, 

provided that substituents adjacent to the ring oxygen do not Include halo or 

5 substituents joined to the ring through an oxygen, nitrogen or sulfur atom. 
CyctoaIKervjr means a non-aromadc mono or mthticyc%c ring system 

comprising about 3 to about 15 carbon atoms, preferably about 5 to about ID carbon 

atoms which contains at least one carbon-carbon double bond. The cyctaatkenyl ring 

can be optionally substituted with one or more A2’ substituents which may be the 

10 same or different, and are as defined above. Preferred cycroalkenyl rings contain 
about 5 to about 7 ring atoms. Non-limiting examples of suitable monocyclic 
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cycloalkenyls include cyclopentenyl, cyclohexenyl, cycloheptenyl, and the like. Non-

limiting example of a suitaDle multicyclic cycloalkenyl is norbornylenyL 

�!Heterocyclenyl!� (or ’heterocycloalkenyl") means a non-aromatic monocyclic 

or multicyclic ring system comprising about 3 to about 10 ring atoms, preferably about 

5 5 to about 10 ring atoms, in which one or more of the atoms in the ring system is an 

element other than carbon, for example nitrogen, oxygen or sulfur atom, alone or in 

combination, 
and which contains at least one carbon-carbon double bond or carbon-

nitrogen double bond. There are no adjacent oxygen and/or sulfur atoms present in 

the ring system. Preferred heterocyolenyl rings contain about 5 to about 6 ring atoms. 

10 The prefix aza  axe or this before the heterocyclenyl root name means that at least a 

nitrogen, oxygen or sulfur atom respectively is present as a ring atom. The 

heterocycleny( can be optionally substituted by one or more ring system substituents, 

wherein ’ring system substituent" is as defined above. The nitrogen or sulfur atom of 

the heterocyclenyl can be optionally oxidized to the corresponding N-oxide, S-oxide or 

15 SS-dioxide. Non-limiting examples of suitable monocyclic azaheterocyclenyl groups 

include 12,3,4- tetrahydropyddyl, 1 ,2-d(hydropyridyl, 1 ,4-dihydropyridyl, 1236-

tetrahyclropyvidyt, I ,4,5,6-tetrahydropyrirndyl, 2-pycrc(in’j(, 3-pyrrolinyl, 24midaZO(flyt, 

2-pyrazolinyl, and the like. Non-limiting examples of suitable oxaheterocycleyl 

groups include 3,4-dihydro-2H-pyran, dihydrofuranyl, fluorodihydrofuranyl, and the 

20 like, Non-limiting example of a suitable multicyclic oxaheterocyolenyl group is 7-

oxa1mcyolo[2.2.l]heptenyt Non-limiting examples of suitable monocyclic 

thaIeterocycleny Tfl9S Include dhydro%biopbenyL thhydro%tiopyraTw, and the like. 

"Halo" means tluoro, chloro, bromo, or iodo groups. Preferred are tluoro, 

chloro or bromo, and more preferred are fluoro and cliloro 

25 Haloalkyl" means an alkyl as defined above wherein one or more hydrogen 

atoms on the alkyl is replaced by a halo group defined above. 

1-leterocyolyr (or heterocycloallo9l) means a non-aromatic saturated 

monocyclic or multicyclic ring system comprising about 3 to about 10 ring atoms, 

preferably about 5 to about 10 ring atoms, in which 1-S preferably 1 or 2 of the atoms 

30 in the ring system is an element other than carbon, for example nitrogen, oxygen or 

sulfur, alone or in combination. There are no adjacent oxygen and/or sulfur atoms 

present in the ring system. Preferred heterocyclyls contain about 5 to about 6 ring 

atoms. The prefix aza, axe or this before the hoterocyclyl root name means that at 

(east a nitrogen, oxygen cc sulfur atom respectively is present as a my atom. The 
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beterocyclyl can be optionally substituted by one or more R21 substituents which may 

be the same or different, and are as defined herein. The nitrogen or sulfur atom of the 

beterooyo[yl can be optionally oxidized to the corresponding N-oxide. S -oxide or 88-

dioxide. Non-limiting examples of suitable monooyclic heterocyolyl rings include 

S piperidyl, pyrrolidinyl, piperazinyl, morpholinyl, ttiiomorpholinyl, thiazolidinyl, 1.3 

dioxolanyl, 1 ,4-dioxanyl, tetrahydrofuranyl, tetrahydrothiophenyl, 

tetrahydrothiopyranyl, and the like. 

"Arylalkyr means an aryl-alkyl- group in which the aryl and alkyl are as 

previously described. Preferred aralk4s comprise a lower alkyl group. Non-limiting 

10 examples of suitable arallcyl groups include benzyl, 2-phenethyl and 

naphthaienylmethyl. The bond to the parent moiety is through the alkyl. 

"Alcyctoalky]" means a group derived from a fused aryl and cycloalkyl as 

defined herein. Preferred arylcycloarkyrs are those wherein aryl is phenyl and 

cycloalkyl consists of about 5 to about S ring atoms. The arylcycloalkyl can be 

15 optionally substituted by 1-5 A21 substituents. Non-limiting examples of suitable 

aiyloycloaltyls include indanyl and I ,23,4-tetrahydronaphthyl and the like. The bond 

to the parent moiety is through a non-aromatic carbon atom. 

Aryrlieterocycloarkyr means a group derived from a Iusd awl and 

heterocycloalkyl as defined herein. Preferred aryrcycloalkyls are those wherein awl is 

20 phenyl and heterocycloalkyl consists of about 5 to about 6 ring atoms. The 

arylheterocyoloalkyl can be optionally substituted by 1-5 H21 substituents. Non-

limiting examples of suitable arylheterocycroalkyls Include 

� 
and 

The bond to the parent moiety is through a non-aromatic carbon atom. 

25 Similarly, ’heteroarylallcyl’ cycloalkylalkyl" and ’heterocycloallq’lalkyF" mean a 

heteroaryl-, cycloalkyl- or hetorocycloalkyl-alkyl- group in which the heteroaryl, 

cycloalkyl, heterocycloalkyl and alkyl are as previously described. It is also 

understood that the terms ’arylcycloajkylalkyl", heteroarylcycloalkylallqil’, 

arylhete rocycloa I kylal ky!" ’hete ro arylh eterocycl oal kylal kyr, ’h ete roarylcycloalkyr, 

30 hete roaryihete rocyc lea Ikyl", arylcyolo alkenyl", ri ete roaryloycl oalkenyl", 

hete rocycloal kenyl ", aryl heto rocyc loalke ny 
r’, 

hete roaryl h ete rocyc cal kenyl", 
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’cyoloalkylaryl’, heterocyclaalky!aryr, heterocycloalkenyraryl", 

’ii eterocyc roal Kythete roaryl", cyc loal ke nylaryl" cycloa ks nyl heteroa ry 

iieterocycloalkenylaryl’ and heterocycloalkenylheteroaryl’ similarly represented by 

the combination of the groups at*, cyoloalkyl-, alkyl-, heteroaryl-, heterocycloalkyl-, 

5 cycloalkenyl- and heterocycloalkenyl- as previously described. Preferred groups 

contain a lower alkyl group. The bond to the parent moiety is through the alkyl. 
Acyl means an H-C(0)-, alkyl-C(0)-, alkenyl-O(0)-, arkynyl-C(0)- or 

cycloalkyl-C(0)- group in which the various groups are as previously described. The 

bond to the parent moiety is through the carbonyl. Preferred aoa contain a lower 

10 aFlql. Non-limiting examples of suitable acyl groups include formyl, acetyl, propanoyl, 

2-methylpropanoyl, butanoyl and cyclohexanoyl. 
Alkoxy means an alkyl -O- group in which the alTo/I group Is as previously 

described. Non-limiting examples of suitable alkoxy groups include methoxy, ethoxy, 

n-propoxy, isopropoxy, n-butoxy and heptoxy. The bond to the parent moiety is 

15 through the ether oxygen. 

"Alkoxyalkyl" means a group derived from an alkoxy and alkyl as defined 

herein. The bond to the parent moiety is through the alkyl. 

’Aryralkenyl’ means a group derived from al and aitcenyl as defined herein. 

Preferred arylarkenyls are those wherein aryl is phenyl and the alkenyr consists of 

20 about 3 to about 6 atoms. The arylalkenyl can be optionally substituted by one or 

more H27 substituents. The bond to the parent moiety is through a non-aromatic 

carbon atom. 
Arylalkynyl means a group derived from awl and allv/nyl as defined herein. 

Preferred arylalkynyls are those wherein awl is phenyl and the all4myl consists of 

25 about 3 to about 6 atoms. The arylalkynyl can be optionally substituted by one or 

more R substituents. The bond to the parent moiety is through a non-aromatic 

carbon atom. 

The suffix "one" on alkyl, aryl, heteroycloalkyl, etc. indicates a divalent moiety, 

30 e.g., -CH2CH2- is ethylene, and is para-phenyrene. 

It is understood that multicyclic divalent groups, for example, 

aryiheterocyoloalkylene, can be attached to other groups via bonds that are formed 

on either ring of said group. For example 
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The term optionally substituted means optional substitution with the specified 
groups  radicals or moieties, in available position or positions. 

Substitution on a cycloalkylalkyl, heterocycroalkylalkyl, arylalkyl, or 
5 heteroarylackyl moiety includes substitution on the ring portion and/or on the alkyl 

portion of the group. 

When a variable appears more than once in a group, e.g.. P5 in -NC(R8)2. or 
a variable appears more than once In the structure at formula!, e.g., may appear 
in both R1 and R3, the variables can be the same or different. 

10 With reference to the number of moieties (e.g., substituents, groups or rings) in 
a compound, unless otherwise defined, the phrases none or more and at least one’ 
mean that there can be as many moieties as chemically permitted, and the 
determination of the maximum number of such moieties is well within the knowledge 
of those skilled in the art. With respectto the compositions and methods Comprising 

15 the use of "at least one compound of formula I," one to three compounds of formula I 
can be administered at the same time, preferably one. 

As used herein, the term "composition" is intended to encompass a product 
comprising the specified ingredients in the specified amounts, as well as any product 
which results, directly or indirectly, from combination of the specified ingredients in 

20 the specified amounts. 

The wavy line wjt as a bond generally Indicates a mixture ol, or other al, 
the possible isomers, e.g., containing (R)- and (S)- stereochemistry. For example, 

OH OH OH 
means oanusnrd busn sox 

Lines drawn into the ring systems such as, for example: 

25 
indicate that the indicated line (bond may be attached to any at the substitutabte ring 
carbon atoms. 
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As well well known in the an, a bond drawn from a particular atom wherein no 

moiety is depicted at the terminal end of the bond indicates a methyl group bound 

through that bond to the atom; unless stated otherwise. For example: 

CH3 

X 

‘H-H?A 
represents 

5 It should also be noted that any heteroatom with unsatisfied valences in the 

text, schemes, examples, structural formulae, and any Tables herein is assumed to 

have the hydrogen atom or atoms to satisfy the valences. 

Those skilled in the an will recognize that certain compounds of formula I are 

tautomeric, and all such tautomeric forms are contemplated herein as pail of the 

10 present invention. For example, a compound wherein fl is H, said compound can be 

le represented by any of the following structures: 

fl2 

N< HN’ 

HN N N N N 

Rk 
us 

R7
 b7 Y 

R R7 

R or I 

15 When, R8, for example is, .N(R’)S(0)2N(R1)(R17), and fl’° and H17 form a 

ring, the moiety formed, is, for example 

N1N 
NAN 

or SOO - 

Prodrugs and solvates of the compounds of the invention are also 

contemplated herein. A discussion of prodrugs is provided in T. Higuchi and V. Stella, 

20 Pro-dmgs as Novel Delivery Systems (1987) 14 of the A.C.S. Symposium Series, and 
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in Bioreversmle Carriers in Drug Design, (1987) Edward B. Roche, ed., American 

Pharmaceutical Association and Pergamon Press. The term ’prodrug’ means a 

compound (eg, a drug precursor) that is transformed in iiiteo to yield a compound of 

Formula (I) or a pharmaceutically acceptable salt, hydrate or solvate of the 

5 compound. The transformation may occur by various mechanisms (e.g., by 

metabolic or chemical processes), such as, for example through hydrolysis in blood. 

A discussion of the use of prodrugs is provided by T. Higuchi and W. Stella, Pro-

drugs as Novel Delivery Systems," Vol. 14 of the A.C.S. Symposium Series, and in 

8ioreversible Carriers in Drug Design, ed. Edward B. Roche, American 

10 Pharmaceutical Association and Pergamon Press, 1967. 

For example, if a compound of Formula (L) or a pharmaceutically acceptable 

salt, hydrate or solvate of the compound contains a carbowlic acid functional group, 

a prodrug can comprise an ester formed by the replacement of the hydrogen atom of 

the acid group with a group such as, for example, (C1-Cs)alkyl, (C2-

15 C12)alkanoyloxymethyl, i-(alkanoyloxy)ethyl having from 4 to 9 carbon atoms, 1 -

methyl-1 ’(alkanoyloxy)-ethyl having from 5 to 10 carbon atoms, 

alkoxycarbonyloxymethyl having from 3 to 6 carbon atoms, 1-

(alkoxycarbónyloxy)ethyl having from 4 to 7 carbon atoms, i-methyl-i - 

(alkoxycarbonyloxy)ethy{ having from 5 to 8 carbon atoms, N-

20 (alkoxycartonyl)aminomethyl having from 3 to   carbon atoms, 1-(N-

(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyt, 4-

croionolactony), gamma-butyroiacton-4-yJ, di-NN-(Ci-C2)atkylamino(C2-s)alkYl 

(such as -dimethyIaminoethyI), carbamoyl-(Ci-C2)allwl, N,N-di (Cr 

C2)alkylcarbamoyl-(C1-C2)allogl and piperidino-, pyrrolidino- or morpholino(C2-

25 C3)alkyl, and the like. 

Similarly, if a compound of Formula (I) contains an alcohol functional group, a 

prodrug can be formed by the replacement of the hydrogen atom of the alcohol group 

with a group such as, for example, (CI-C)alkanoyloxymethyi, 1 -((Cr 

C)alkanoyloxy)ethyl, 1 -methyl-I -C1-C)aIkanoyloxy)ethyl, (Or-

30
Cr30

 C5)alkoxycarbonyloxymethyl, N-(C,-00)alkoxycarbonylaminomethyl, succinoyl, (Ci 

C5)alkanoyl, a-amino(C1-C4alkanyl, ary$aoyl and a-aminoacyl, or a-aminoacyl-a-- 

aminoacyl, where each a-aminoacyl group is independently selected from the 

naturally occurring L-amino acids, P(Q)(OH)2, -P(0)(O(Ci-C6)alkyl)2 or glycosyl (the 
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radical resulting from the removal of a hydroxyl group of the hemiacetal form of a 

carbohydrate), and the like. 

If a compound of Formula (I) incorporates an amine functional group, a 

prodrug can be formed by the replacement of a hydrogen atom in the amine group 

5 with a group such as, for example, R-carbonyl, 110-carbonyl, NRR’-carbonyl where H 

and R’ are each independently (Ci-C,c)alkyl, (C3-07) cycloalkyl, benryl, or R-carbonyl 

is a natural c-aminoacyl or natural a-aminoacyl, �C(OFI)C(0)OY’ wherein Y1 is H, 

(01-C6)alkyl or benryl, --C(OY2)Y3 wherein V2 is (Ci-134) alkyl and V3 is (C1-Co)akyr, 

carbow (C-C6)a1kyt, amino(CrC4a1Fqil or mono-N�or di-N,N-(Ci-C.)alkylaminOalkyl, 

10 �C(Y4)V5 wherein V4 is H or methyl and V5 is mono-N� or di-N.N-(Ci-Co)alkylamino 

morphoHrio, piperidin-1-yl or pyrrolidin-1-yI, and the like. 
Solvate means a physical association of a compound of this invention with 

one or more solvent molecules. This physical association involves varying degrees of 

ionic and covalent bonding, including hydrogen bonding. In certain instances the 

15 solvate will be capable of isolation, for example when one or more solvent molecules 

are incorporated in the crystal lattice of the crystalline solid. Solvate’ encompasses 

both solution-phase and isolatable solvates. Non-limiting examples of suitable 

solvates Include ethanolates, methanolates, and the like. !Hydrate is a solvate 

wherein the solvent molecule is H20-

20 Effective amount or therapeutically effective amount is meant to describe 

an amount of compound or a composition of the present Invention effective in 

inhibiting asparlyl protease and/or inhibiting BACE-1 and thus producing the desired 

therapeutic effect in a suitable patient. 

The compounds of formula I form salts which are also within the scope of this 

25 invention. Reference to a compound of formula I herein is understood to include 

rele,ence to same thereof, unless otherwise indicated. The term salt(s), as employed 

herein, denotes acidic salts formed with inorganic and/or organic acids, as well as 

basic salts formed with inorganic and/or organic bases. In addition, when a 

compound of formula I contains both a basic moiety, such as, but not limited to a 

30 pyridine or imidazole, and an acidic moiety, such as, but not limited to a carboxylic 

acid. zwitterions (inner salts) may be formed and are included within the tern 
salt(s) as used herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically 

acceptable) salts are preferred, although other salts are also useful. Salts of the 

compounds of the formula I may be formed, for example, by reacting a compound of 
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formula I with an amount of acid or base, such as an equivalent amount, in a medium 

such as one in which the salt precipitates or in an aqueous medium followed by 

lyophilization. Acids (and bases) which are generally considered suitable for the 

thrmation of pharmaceutically uselul salts from basic (or acidic) pharmaceutical 

5 compounds are discussed, for example, by S. Berge at at, Journal of Pharmaceutical 

Sciences (1977) 660fl 1-19; P. Gould, International J. of Pharmaceutics (1986) Q 

201-217; Anderson eta!, The Practice of Medicinal Chemistry (1996), Academic 

Press, New York; in The Orange Book (Food & Drug Administration, Washington, 

D.C. on their website); and P. Heinrich Stahl, Camille G. Wermuth (Eds.), Handbook 

10 of Pharmaceutical Salts: Properties, Selection, and Use, (2002) InrI. Union of Pure 

and Applied Chemistry, pp. 330-33 1. These disclosures are incorporated herein by 

reference thereto. 

Exemplary acid addition salts include acetates, adipates, alginates, 

ascorbates, aspartates, benzoates, benzenesultonates, bisulfates, berates, butyrates, 

15 citrates, camphorates, camphorsultonates, cyclopentaneproplonates, digluconates, 

dodocyls u Ifates, ethanesu Ito n ates, hi m arates, gi ucob eptan oates, glycerophosphates 

hemisulfates, heptanoales, hexanoales, hydrochlorides, hydrobromides. 

hydroiodides, 2-hydroxyethanesulfonates, lactates, maleates, methanesultonates, 

methyl sulfates, 2-naphthalenesulfonates, nicotinates, nitrates, oxalates, panioates, 

20 peotinates, persultates, 3-phenyipropionates, phosphates, picrates, pivalates, 

propionates, salicylates, succinates, bisuitates, sulfates, suttonates (such as those 

mentioned herein), tartarates, thiocyanates, toluenesulfonatos (also known as 

tosylates,) undecanoates, and the like, 

Exemplary basic salts include ammonium salts, alkali metal salts such as 

25 sodium, lithium, and potassium salts, alkaline earth metal salts such as calcium and 

magnesium salts, aluminum salts, zinc salts, salts with organic bases (for example, 

organic amines) such as benzalhines, diethyramine, dicyctohexytamines, 

hydrabamines (formed with N,N-bis(dehydroabielyl)ethylenediamine), N-methyl-ft 

glucamines, N-methyl-D-glucamides, t-butyl amines, piperazine, 

30 phenylcyclohexylamine, choline, tromethamine, and salts with amino acids such as 

arginine, lysine and The iffre. Basic nitrogen-containing groups may be quarlernized 

with agents such as lower alkyl halides (e.g. methyl, ethyl, propyl, and butyl chlorides, 

bromides and iod[des), dialkyl sulfates (e.g. dimethyl, diethyl, dibutyl, and diamyl 

sulfates), long chain halides (e.g. decyl, lauryl, myristyl and stearyl chlorides, 
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bromides and iodides), aralkyl halides (e.g. benzyl and phenethyl bromides), and 
others. 

All such acid salts and base salts are intended to be pharmaceutically 
acceptable salts within the scope of the invention and all acid and base salts are 

5 considered equivalent to the free forms of the corresponding compounds for 
purposes of the invention. 

All stereolsomers (for example, geometric isomers, optical isomers and the 
like) of the present compounds (including those of the salts, solvates and prodrugs of 
the compounds as well as the salts and solvates of the prodrugs), such as those 

10 which may exist due to asymmetric carbons on various substituents, including 
enantlomeric forms (which may exist even in the absence of asymmetric carbons), 
rotameric forms, atropisomers, and diastereomeric forms, are contemplated within the 
scope of this invention. Individual stereolsorners of the compounds of the Invention 
may, for example be substantially free of other isomers or may be admixed, for 

15 example, as racemates or with all other, or other selected, stereoisomers. The chiral 
centers of the present invention can have the S or A configuration as defined by the 
ILJPAC 1974 Recommendations. The use of the terms salt. �solvate, prodrug and 
the like, is intended to equally apply to the salt, solvate and prodrug of enantiomers, 
stereoisomers, reamers, tautomers, racematos or prodrugs of the inventive 

20 compounds. 

Potymorphic forms of the compounds at formula 1, and at the sahs, solvates 
and prodrugs of the compounds of formula I, are intended to be included in the 
present invention 

Compounds of formula I can be made using procedures known in the art. The 
25 following reaction schemes show typical procedures, but those skilled In the art will 

recognize that other procedures can also be suitable. 
In the Schemes and in the Example below, the following abbreviations are 

used: 

room temperature: r.t, 

30 high pressure liquid chromatography: I-{PLC 

reverse-phase l-iPLC: RP-HPLC 
liquid chromatography mass spectrometry: LCMS 
mass spectrometry: MS 

polytetrafluoroothylene: PTFE 
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hour: 

minute: min 

retention time: tR 

ethyl: Et 

methyl: Me 

benzyl: Bn 

t1um diiscçropylanide: WA 

1 -(3-dfrne tflylaminopropyl)-3 -ethyl carb odjimi de hydrochloride: ED CI 

DIEA means N, N-diisopropylethylamine 

ethyl acetate: EtOAc 

N,N-thmethylformamide: DUE 

methanol: MeOH 

Ethanol; EtOH 

acetonitrile: CI-tCN 

acetic acid: AcO-I 

magnesium sufrale: MgSO4 

copper iodide: Ciii 

dtisopropylam%rie: iPraNi-! 

Dich Ic robis(trip henylphosphine)pal I Ædi urn: PdC l2( PP ha)2 

ammonium hydroxide: Nl-140H 

tritluo,oacetic acid: TM 

benzyloxycarboriyl: Cbz 

tert-butoxycarbonyl: Boo 

DOM: Qichioromethane 

TMSCHNi TrimethylsByldiazomethane 

Teoc-OSu:O-1rimethylsllyIeIhoxyearbony N-hydroxylsucclnate 

mAE: Tetrabutylarnmonium Floutide 

THE: Tetrahydroflirafle 

MGPBA: mats-Ghloroporbenzoic acid 

TsOl-l:Toluenesulfonic acid. 

PhIG: iodosobenzene 

PbOAc)4. Lead tetra-acetale 



WO 2006/138264 PCT1US20061022918 

Method A. 
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Method A Step 1 

I A literature procedure is adapted V. Kazuta, etal. Bloorganic & Medicinal 

I Chemistry, 10(2002), 3829-3648). Thus, to a suspension of NaNH2 (22.0 mural) in 

Spensions (20 ml-) is added a solution of 3-bromopheriylacetoniftile (0 mniol) in 
I

 

contend (10 ml) at OC, and the reactions stirred at ri. for 2h. After the solvent is 

evaporated the residue is chromatographed to give product AS, 

10 Method A, Step 2 
A similar literature procedure is adapted (Casadio, S. etal. Bolletilno 

Chimico Farniaceutico (1973), 117(6), 331-42). Compound AS is dissolved in 7N 

NHWMBOH and the solution Is heated in a seated tube to 70 020 for I 1. before the 

solvents evaporated. The result amide (10 moral) redissolved in MeOH is treated 

15 with aq NaOBr (5 eq) overnight before the reaction mixture is partitioned between 

DcMfwater. The organic layer is washed with brine and dried with Na2SO4 and 

evaporated to give the crude cyclic catbamate which is hydrolyzed with Ba(OH)2 in 

thoxanelwater under heat overnight to give the aniinoalcohol. The solution is cooled 

to r.t. and its pH is adjusted to 9 using aq NaHSO4 before TEOC-OSu (1.1 eq) is 

20 added, the reaction is stirred for 5 N before the solution is partitioned beMeen 

0CM/waler. The organic solution is washed with brine and dried over Na2SO4 and 

subsequently evaporated to give crude product which is purified via a silica gel 

column to compound P4. 

25 Method A, Step 3, 
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A literature procedure is adapted (Tetrahedron Letters 2003). To a mixture of A4 in 

CcljAcetonitrite/l-120(5/5/1) is added uCI(0.1 eq), Nat04 (10 eq) and NaHCO3 (10 

eq) and the reaction is stirred overnight before the mixture is acidified to pH 3 and 

partitioned in DCM/waer. The organic layers dried and solvent evaporated to give 

5 the amincacid product which is dissolved in MeGH and treated with TMSCHN2 to give 

the corresponding aminoester after evaporation of the solvent. The aminoester is 

treated with 1 N ThAF in TI-IF for 20 min before the reaction mixture is difuted with 

Ether and filtered through a siUca gel pad to give the amino ester product AS. 

10 Method A. Step 4, 

To a DMF solution of AS is added N-methy-N’-Boo-lhiOurea (1 eq) followed by 

addition of EDOI (leq) and OIEA (2 eq) and the solution is stirred overnight. The 

solvent is evaporated under vacuum and residue chromatographed to give the boo-ed 

15 

iminopyrimidinone AG. 

Method A, Step 6 

A mixture of compound AS, 3-cyanophenylboronic acid Flbrecat (4.261/6 of Pd, 

0.79) and 1 N ad. 1<2005(0,5 ML) in tert-butanol (10 mL) is heated at 110°C for 15 

Mn. After cooling the reaction mixture is transferred to a pro-packed Si-Carbonate 

20 column and eluted with MeOH/CH2012 (I:11. The eluant is collected and concentrated 

under reduced pressure to give a crude product which Is purified by silica gel 

chromatography (20-50% EtOAc/hexanes gradient) to yield the product. After 

treatment of the product with 30% TM in DOM for 20 min followed by evaporation of 

solvent, product A7 is obtained. 

25 

� 
Method B 

81

 

W 87 

I-
, wtI_ 
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Method B, Slept: 

A literature procedure is adapted tBarnard, A. eta) Tetrahedron (2004). 

60(2), 449-457). Compound 61 (Ig) and 62(1.1 eq) in anhydrous THE is treated 

5 with NaN (1.5 eq) and the mixture is stirred at r.t. overnight. After evaporation of 

solvent the residue is purified via silica gel column to give compound 63. 

Method B, Step 2: 

A mixture of compound B3 (1 ), MCPBA (29q) and NaHCO3 (5 eq) is stirred 

10 overnight before It is diluted with 0CM and washed with aq NaHCO3 brine and dried 

The solvent is evaporated In give a crude epoxide. This crude producte is dissolved 

in anhydrous hardens and 100 mg of p-toiuenesulfonic acid is added. The reaction is 
refluxerl overnight before it is cooled to r.t., washed with aq Nal-1C05 and 
concentrated to give product B4. 

�15 
Method B, Step 3; 
P solution of B4 (’I g) in 20% TFA in 0CM is treated with triethylsitane(3eq) or 

with NaBH4. After removal of the volatiles, the residue is chromatographed to give a 

product which is dissolved in a mixture of CcklAcetonitriletwater (51511) and RuC3 

20 (0.1 eq)/NafCJ4 (Ia eq). the reaction mixture is stirred over night before the solid is 
filtered and the liquid mixture is concentrated. The residue is stirred with 10 ml acetic 

anhydride for 30 min before the volatile is evaporated to give a crude product 6$. 

Method B, Step 4. 

25 The crude product anhydride is redissolved in MeOH, The reaction is effused 

for I If and solvent evaporated. The residue is redissolved In DMF followed by 
addition of NH4CI in eq) and EDCI hydrochloric salt (1.5 eq) and D%EA (5 eq). The 

reaction mixture is stirred overnight before it is partitioned in DCMMater. The organic 

layer is dried  revert evaporated and the residue is chromatographed to give the 

30 primary amide 66. 

Method B, Step 5. 
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To a solution at 86 in acetonitrile/water/formic acid (3/I/6) is added PhIQ (2 

eq) and the mixture Is stirred overnight before said mbdure is made basic (pH 10) 

using as NaoCOq and partitioned between DOM and water. The organic layer is dried 

and solvent evaporated. The residue is redissolved in DMF and EDCt (1.1 eq), N-

methyl-tf-Ooc-Thiourea (1.1 eq) and DIEA (2 ec) is added. The reaction is stirred 

overnight before it is partitioned between 0CM and water. The organic layer is 

washed with brine and dried over Na2804 and solvent evaporated. The residue is 

purified with a silica gel column to give product 57. 

10 Method B, Step 6 

Product 68 Is obtained using method similar to Method A step 5. 

Method C 

N Dc 0 S 
t? HC2 CCCII E,., 

’I 150)0w 

4c0 
U 

kA,,K 1190. Or 

02 Cl 

OEDOVNHa 
2pN04co0I1 

HN 

H 

N 

Or 
2 P sL 

06 
0 Na6 Cs 

o4° 

06 010 Cli 

�15 
Method C Step 1. 

A literature procedure is adapted (JOC, 1993, (58), 7916). To a solution of 36 

of m-bromophenylacetonitrlte and glyoxaldehyde (44,4rnl 50% aq solution) in 350 

nil of MeOH is added 63 g (2.5 eq) of JCO3 and the reaction mixture is stirred at r.t. 

20 for 4 h. The solid is filtered and washed with ether before it is resuspended in cold 

water and stirred vigorously for 1 h. The white solid is filtered to give crude product 

02. 
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Method C, Step2; 

The crude product 02 (60 g) is dissolved In 400 ml of formic acid and 40 m 
cone. sulfuric acid and the solution le retluxed overnight. After the reaction is cooled 

5 down the mixture Is poured into ice water and the solid filtered to give product Ca. 

Method C, Step 3 
10 a solution of 03 (027 g) and 04 (1.0 eq) in 3 ml at anhydrous ()CM is 

added 0.5 of TF4 and the sokjtion is stirred at r.t. overnight. After removal of solvent, 
10 the residue is purified using a reverse phase 018 column to give product CS. 

Method C Step 4. 

Compound 06 is obtained using a procedure simUar to Method B, step 5 

15 Method C. Step 5. 

Product CT is obtained using procedure similar to Method A step 4,5. 

Method C, Step 6 

Compound CS is Obtained through deberizylrnion of 07 under Pd 
20 hydrogenation conditions. 

Method C, Step 78,9 

Conventional amide, suifonamide and urea formation conditions are used for 
compound C9, 010 and Cli. 

25 

Method 0 
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Method 0, Step 1 - 

A literature procedure is used for generation of compound 02 and D3 

5 Gwaltney, S. etal Bioorganic & Medicinal Chemistry Letters (2003). 13(7), 1359-

1362). 3-m-bromophenylisonlcotinic acid methyl ester (Dl) a treated with BnBr in 

DOM for 3 hat 50 9C before it is cooled to it. and NaBEIsCN (6 eq) is added. The 

reaction is stmed overnight before it is diluted with DOM and washed with water and 

brine. The residue after removal of organic solvent is purified via a silica gel column to 

10 afford D2, 

I 
Method 0, Step 2. 

Compound 02 is treated with 1-Chloroethylohloroformate in DOM for 2 hat rt. 

I before it is quenched with MoON. After dilution with DCM, the reaction mixture is 

15 washed with aq Na2CO3. The organic layer is dried and solvent evaporated to give a 

crude product which is treated with TrLtIuroactic anhydride (2 eq) and TEA (2 ea) in 
I

 

DOM, The reaction is stirred for I h before it is quenched with water and the DOM 

solution is dried and concentrated to give compound 03 after purification. 



’NO 2006113814 PCTIUS1006/012918 

44 

Method D, Step 3 -. 

A literature procedure is adapted (Selective azlridinatlon of olefinic esters 

Deshmukh, M.; Chavan, P.; Kharade, D Monatshefte fuerchemie (1994), 125(8-7), 

743-6). To a DCM solution of D3 and D4 (1.2 eq) is added Lead tetraaceffite (2 eq) 

5 and the reaction is stirred overnight before it is diluted adth DCM and washed with aq 

Nat-1008, brine. The DCM layer is dried and solvent evaporated. The residue is 

chromatographed to give compound 05. 

Method 0, Step 4 

ID A literature procedure is adapted (Atkinson A et.ai. Tetrahedron Letters 

(2002), 43(11), 2083-2085). To a THF solution of 05 is added Sm12 In THF (4 eq) 

before the reaction is quenched with water and reaction is adjusted to pH 9. The 

reaction mixture is partitioned between DCM and water. The organic solution is dded 

�and solvent evaporated to give crude product 06. 

15 

Method D, Step 5. 

Product 1)7 is obtained using a procedure similar to Method A Step 4 totlowed 

by Method Step 5 for the Suzuki coupling. 

20 Method D, Step 6, 

Compound Dais obtained by treatment of D7 with 2N ammonia in MeOH. 

Method 0, Step 7 8 and S 

Conventional amide, sutfonamide and urea formation procedures are used for 

25 generation of 1)9 1)10 and D1  after TFA deprotection of the Boo group. - 

46 
Method E 
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Method E, Step 1. 

To a solution of aldehyde El (R 4-Bromothien-2-yl, 20 g) in 100 ml-

5
L5

 methanol was added 4got tIaBH4 at 0°C and the resuWng solution was stirred until 

the reaction was completed at Ut. To the reaction was quenched with water (100 

mL) before the solvent was evaporated. The residue was extracted with ethyl 

acetate/water, and the organic layers were combined and washed with brine, dried 

with Mg304, evaporated to providea alcohol which was used Welbout further 

10 Purification, 

NMR(H1. CDCI3) of product alcohol (R° 4-Bromothiefl-2-yD:  6 7.17, s, 1 I-I; 

8.93 s, I I-I; 4.80, d (J = 6.0 Hz), 21-1; 1.84, t (J 6.0 Hz), I H. 

To a solution of the above alcohol in 10 ml- CI-1206 was added 1.2 equiv. of 

is SOU12 at 0°C, The resulting reaction mixture was stirred at 0°C for 30 min and at it 

for 2h. The reaction mixture was extracted with ethyl acetate/water and the organic 

� layers were washed with brine, dried with MgSO4 and evaporated to yield a chloride. 

NMIR(H1. C0013J of product chloride (F3 4-13romothien-2-y1): 67.15-730  in, 

2H; 473, s, 2H, 

20 

To the chloride (4.4 g, 21 mniol) in 50 mL of AcON was added KQN (3.6 equiv, 

5 gm, 76 mrnoi) and the resulting reaction mixture was stirred at rt for I hr before It 

was heated under retlux until the disappearance 04 starting. The reaction mixture 

was diluted with ethyl acetate, filtered and the solid was washed with ethyl acetate. 

25 The combined filtrate was washed with water, brine, dried and concentrated, The 
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residue was chrornatographed using ethyl acetatelhexane to give product E2 (R1 
romothien-2-yl 75%). 

NMR (H’, 4JDCI3) of E2(R1 4-Bromofhien-2-yO: 8 716. s, 11-h 700, S, 1H 

3.89, 8 2H. 

Method E, Step2; 

A literature procedure was adapted (JOC, 1993, (56), 7916). To a solution of 4 
I 

got E2(H6 4-Sromothien-2-yQ and g&oxadehyde 1.5 eq. 50% aq solution) in 50 mI 

I of MeGH was added 6.9 g (2,5 eq) of K2005 and the reaction mixture was stirred at 
10 r.t. for 41. the solid was filtered and washed with other before it was resuspended in 

I
 

cord water and stirred vigorously for lb The white solid Is filtered and dried to give 

I 
crude product E3(R  = 4-Bron)othien-2-yl) which was used without further purification. 

A small quantity of E3 was extracted with EtOAC/IN NCI and the organic solution was 
evaporated to give the corresponding free acid of Fa (R° 4-Bronlothien-2-yQ. 

15 NMR(H, CDCb) of ES (R6 = 4-13romothien-2-yl) as a free acid: 57.69, s, li-I; 

7.56,s, Il-f; 6.96,9, IN. 

Method E, Step3; 

The crude product E3 (R6=4-Bromothien-2-y) (509) was dissolved in 400 ml 
20 of formic acid and 40 for conc, sulfuric acid. The solution was refluxed for 2h. before it 

was cooled down to rt. The solution was poured Into we water and the solid filtered to 

give product E4 (k 4-Bromothien-2-y1) (80 %). 

NMR(H\ ODds) of E4 (116 = 4-łromothlen-2y): 8 788, s, 11-I; 784, 5, 11-i; 

7.09, s, I   

25 

Method E, Step 4; 

A solution at E4 (138 = 4-aroma hion-2-yl) (27g) in 300 mI mixture of aoetonitril 

and water (10%) was heated at 40t until the starting material disappeared. The 

reaction solution was concentrated and the residue dried in vaccuo to give compound 

30 E5(R = 4-aromothien-2-yf) in quantitative yield. 

NMR(H1, CDCI3) of E4 (H8 = 4-Bromothien-2-yl): 8 766, 9, lIt 7.40, a, li-i; 

6,42,s, 1H. 
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Method C, Step 5. 

 

06 
To solution of ES (A 4-Bromothien-2-yI) (5g. 18.17 mmol) in 72 ml. 

anhydrous TFIF was added E4 (2.0 equiv. 6 mL) at 0°C and the resulting solution was 
stirred at 0°C for go mm. before the reaction was quenched with 10 mL 1 N HCI at 0°C 

5 
and the reaction m(xture was extracted with ethyl acetate and the organic layers were 
combined, dried with anhydrous Na2SO4, then concentrated to yield 6 9 of E6 (R°  = 4-
Bromothien-2-y1f, which was used for next step without further purification. 

NMR(H, CD30D) of E6 (R6 = 4-Oromothien-2-yI) 7.45-7.60, m, 71-1; 4.49, m, 
2H 4.30, d (J 12 Hz), IH; 3,8-4.0, m, 4 H. 

10 

Method E, Step 6. 

To a oven-dried flask containing E6(Ra = 4-Bromothien-2-yl) (6 g) was added 
acetic anhydride (100 mL) at it The resulting solution was heated for 30 min at 90°C 

, before the reaction mixture was cooled to rt, poured into a flask containing 500 mL 
.15 methanol at OC and the solution was evaporated to dryness. The crude product was 

dissolved in 200 mL 
oi-mci2, washed with 1 N HO, brine, dried with Na2SO4 and 

concentrated to obtain 6 9 of product E7 (R° = 4-Bromothien-2-yl) as a HCI salt (yield 
96%) which was taken fbi next step without pur(ficallon, 

NMR(H, CDCI3) of E7 (R° = 4-Brornothien-2-yt): 67.10� 7.60, m, 71-I; 4.3, m, 
20 21H; 4.12, d (J 12 Hz), 1H; 3.7-3.9, m, 41-f; 3.6, s, aN. 

Method E. Step 7. 

To an oven-dried flask containing Compound E7 (A° = 4-Bromothien-2-yl) 
(4.67gm) in 10 mL toluene was added DPPA (2 equiv, 14.18 mmol, 3 mL) followed by 

25 trietbyl amine (2.2 equiv, 2.16 mL) at 0°C before the mixture was stirred at it 
overnight. To the reaction mixture was added trimethytsilylethanol (4 equiv. 4 mL) 
and the reaction mixture was refluxed for 1 In before it was cooled to rt, diluted with 
ethyl acetate (150 mL), washed with brine, water, dried with Na2804 and 
concentrated. The crude product was chromatographed using a silica gel column 

30 eluted with (30% ethyl acetate in hexanes) to obtain 1.5 g of ES (R°  = 4Bromothien-
2-yl) (40%) 

NMR(l-V, CDCI3) of ES (Re 4-6romothien-2-y: 67.20-7.40, in, 51-1; 7.07, d (J 
= 1.5 Hz), 1H; 6.94, d (J = 1.5 Hz), 1 H; 4.11, ii, 21-1; 3.79, AB (J = 11 Hz), 1H; 3.70, 
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Cc 
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5, 3H; 3.69, AB (3 = 11 Hz), 1H; 3,54, AB (J 10 Hz), 1H; 3.32, t (J = 8Hz), 1 H; 
3,21, AB (J 10 Hz), 1H; 3.16, t (J = 8 Hz), 111; 2.88, t (J 8Hz), iN; 0.97, in, 211; 
0,03, s, 91-i. 

5 Method E. Step 8. 

To a solution of 35.29 of ES (H6 = 4-aromothion-2-yl) in 200 ml dioxane was 
added 20 ml of 4N HCI in dioxane at 0 C and the solution was allowed to warm to ri 
over 14 h before ether (400 mg was added. The white precipitate was collected and 
wahshed with 200 ml of ether, dried in a vacuum oven overnight to give 36.7 g of a 

10 HCI salt, which was used without further purification. 

NMR(I-i’, CDCI3) of the product amine CI salt (R° = 4-Bromothien-2-yl): 
7,17, d (J 1.5 Hz), I H; 6.88, d (J = 6.66 Hz), 1H; 3.65-2.71, m. 1 H; 3.45-3.31, on, 

61* 3.29, 5, 31-I. 

� To a DMF solution (300 ml) of the 1101 salt (76 mmol) was added OcEA (5 eq), 
15 and N-methyl-N’ -Boo-thiourea (1 eq) followed by addition of EDOINCI (1.05 eq) and 

the solution was stirred at U for 48 h before it was extracted with EIOAc/water, After 
removal of organic solvent, the residue was chromtogrhed via a silica gel column 
to give product Eli (R° = 4-thien-2-yl, H’ = Me). 

NIMR(H’, CDCI) for Eli (R° 4-lhien-2-yl, F?1 = Me): 67.25-7.34, Ui, 5 H; 
20 7. 16, d (J 1,5 Hz), iN; 6.91, d (J 1.5 Hz), IH; 3.75, m, 211; 3.42, in, 1H; 3.34, an, 

11* 3.31, S. 3)-i; 3.22, AS (3 = 10 Hid, 1H; 3.09 AS (3 = lo Hz), IH; 3.02, M, IH; 
1 .4, S 91-I, 

Method E. Step 9 

25 To a mixture of DCM solution (10 ml) of Ei’I(Re = 44hien-2-yl, 91 = Me; 1 g) 

40 and potassium carbonate (300 mg) was added 1 ’chloroothylchloroformate at .1 5-C 
and the solution was Stirred for 1.5 h at it, before the mixture was filtered followed by 
evaporation of the solvent. The residue was redissolved in 10 ml methanol and the 
reaction left overnight. After removal of methanol in vaccuc, the residue was 

30 chronialographed to give E12 as a solid (A6 = 4-thien-2-yI, W = Me; 70% yield). 

NMR(H1, CDCI3) for El 2(R’ = 4-thien-2-yI, FV = Me): 810.30, by, 5, iN; 7.17, 

(3 1.5 Hz), iN; 6.86, d (J=1.5 Hz), iN; 3.68, m, 1H; 3.42, d(J = 12 Hz), 1H, 3.31-
3.40, m, 311, 3.29, 5, 3H; 1.52] s, 911. 
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Method I!. Step 10 

To a solution of 139 of E12 (P° = 44hlen-2-yl, R1 = Me) in 100 ml DCM Was 

added Teoc-OSu (103 eq) and DIEA (1.1 oq) at 0C. The reaction was stirred until 

5 disappearance of El 2 (aS = 4-thien-2yl, R1 Me) before it was extracted with 

EtOAc/water. The organic layer was dried and solvent evaporated and the residue 

chromatographed to give El 3 (RE = 44bLen-2-yl, B’ = Me) as an oil. 

NMR(H1, CDOI) for E13 (R° = 4-thfen-2-yl, R1 = Me): 5 10.40, br, in, ’I-I; 7.22, 

or, s, If-i; 620. tI-i; 4.20, 11, 21-I; 3,68-4.08, in, 4H; 3.47, in 1H 3.30 5. 3H; 1.29, s, 

to 9H; 1.01, rn 211; 0.03, s, 911. 

El 3 (R° = 4-Mien-2-yl, B1 = Me) was resolved using a semi-prep ChiralPaic AS 

column eluted with 50% isopropanol in hexane (50 mI/mm): t = 19,3 flirt, enantiomer 

I, E19 (R6 =o 4-thien-2-yt, R Me), P1 
= 940 niL 91 dm’ ( MeOH, C = 1,23°C); 

39,5 mm, enantiome, II, E20 (H° = 4-thien-2-yi, R1 Me), 103 +105°  ML 9’ difi’ 

IS (MeOI-1,Cl,23°C). 

The following compounds were produced using similar methods: 
Jeje Er ell Tell0OO JUc 

P °2 
N-B= P-Cit Neoc / Tt-uoc N-Be 

CII £15 VI £17 Ell Us me 

The following compounds were generated using method similar to Method E 

20 followed by daprotection of Hoc using 20% TEA in 0CM. 

Sfruou Obs, Ohs. Structure 
Mass Muss 

385.21 

385.2 
0 
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Method F 
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Method F Stel, I 

5 A MeOh solution (40 ml) of E17(1.89, fl1 = Me) was hydrogenated at 1 atm 

with 09g of 10% Pd/C for 1.5 It After the solution was adjusted to basic using Et3N, 

it was filtered, concentrated and residue chromatographed to give F2 (1.41 g. 

� Me). 

NMR(H1, CDC[) for F2 (B’ = Me): 8 1040, br, m, 1 I-I; 7.21, br, m, 1 H; 6.97-

10 6.99 m2H; 4,20, Ui, 21-11 366-4.06 rn 41-1 3,50, ii, 1H 3.30, a, 31-1; 1.53, s, 91-1; 

101. rn 21-1; 003, 5, SH. 

I Method F. Step 2 

A OMF solution (15 ml) of F2 (1419, IT Me) was treated with NBS (1.2 eq) 
I 15 and the reaction was stirred overnight before it was extracted using EtOAc/water. 

The organic solution was evaporated and the residue chromatographed to give F3 
I (R’ - me). 

I 
MMR(H1, CDCI2) for F3 (A1 Me): 8 10.39, or, rn, 1 I-I; 6.94, d (J = 4Hz), IH; 

6.76, m,lft 4.20, rn, 21-f; 3,66-4.04, in, 41-I; 3.43, rn Il-i; 3.29, s, Sf-I; 1.53. a, 91-I; 

20 1.01, Ui, 21-1; 003, S. 9H. 

Method G 

Sr 
01 

25 Method 0, Step 1; 
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A mixture of Qi (2.5 g), Cut (0.3 eq), pafladium tetrak(striphenyfphosphine 

(0.05 eq), TBAE (IN in THE, I eq), TMS-propyne(1 eq) and triethylamlne(3.3 eq) in 

400 mL of toluene was stirred at rt for 31i before it was extracted with DOM and water. 

The organic layer was dried, evaporated and the residue chromatographed to give 

5 compound 02 in 68% yield. 

NMR(H1. QDCt3) for 02:8 8,54, m, 1 H; 8.61, m, I H; 7.81, m, 1 H; 2.06,s, SH. 

Method C. Step 2; 

To A 1000 mL flame dried flask charged with anhydrous toluene (1.6 

10 mLlmmol, 188 mL) and anhydrous THE (0.4 mL/ mmoi4T ML) under nitrogen was 

added triisopropyl borate (32 mL, 141.36 nimol, 1.2 equiv.) and 3-bromo-3-

propynylpyridine (23 gm, 117.8 mmol), The mixture was cooled to 40 C followed by 

addition of n-Butyllithium (2.5 M in hexanes, 56 mL, 141,36 mmcl) via a syringe pump 

� over 1 hr. The mixture was stirred for an additional 0.5 hr while the temperature was 

15 held at -40C before it was warmed to - 200 followed by addition of 2 N aq. HCI 

(120 mL). After removal of the organic layer, the pH of the aqueous phase was 

adjusted to pH7 using a 5 N NaOH solution, A white solid product precipitated as the 

pH approached 7. The an. mixture was then saturated with NaCl using solid NaCl, 

and extracted three times with THE (ISO mL). The combined THF extracts were 

20 evaporated in vacuo to provide a solid, 18 gm, 95 % yield). 

NMR(H1, CDCI3) for 03:8 867, s, 1 H; 8.48,s, 1 H; 8.09, S, 1 H; 2.06, a, 3H. 

Method H 

Tii?’moo 21 H 
N 

-10 
pA5) +qv 

B(OHk 0 NH 

pl NBOCN�Boo p’ N�eoc 

Eli Ga lI 112 

25 Method H, Step 1, 

To a solution of bromide El 1(1g. 174 mmol, F= Me) and boronic acid 03 

(1.5 eq. R21 = m-propynylpyridin-3-yl) in 7 mL tBuOH was added dichloro(1 ,1 

bis(diphenylphosphino)-ferrocenepalladium(l() dichlorornethane (0.15 eq) followed by 

aqueous ’(2003 (IN, 1.5 equiv.). The resulting mixture was heated at 60C for lh 

30 before it was cooled, diluted with ethyl acetate and washed with water. The organic 
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layer was dried, concentrated and the residue was chromatographed using a silica 

gel column eluted with ethyl acetate in liexanes to jive Hi (R1= Me, R21 

propynylpyridin-3-yl; Yield 90%). 

NMR(H’, CDCI) for H1(R= Me, R2’ a mpropynylpyridin-3yl): 510.45, br.1 H; 

5 8.63, br, s, I H; 8.53, br. s, 1 H; 7.76, br s, 1 H; 745, br 5, 1 H; 7.20 in, 1 H; 4.20, m, 

211; 390-4.13, rn 311; 3.74, m, 1 H; 3.73, rn 1 H; 331 s, 3H; 2.08, s, 3H; 1.53, a, 91-1; 

1.01, m, 211; 0,03, S. SF1. 

Method H, step 2, 

10 Into a 25 ml- flask containing Hi (1 gm, 1.64 mmcl, R’= Me, R21 = 

propynylpyddin.3.yl) was added 5 mL of 1 M TBAF in THF at 0013 and the solution 

was stirred at rt for an, The reaction mixture was poured into saturated solution of 

NaNCO3, extracted with ethyl acetate. The organic layer was concentrated and 

,015 

residue purified with 2% MOOJ4/ CH2CJ2 to give H2 (R1= Me, R21 m.propynylpyridin- - 

15 3-yl) in 70% yiled. 

NMR(111, Cod3) for H2{R= Me, R21 = m.propynyipyridin-3-yl): 111036, S, 111; 

8.65, s, I H; 8.53, s, 1 H; 7.77 s, 1 H; 7.43, hr s, 1 H4 7,18, rn I H; 3.73, m, 1 H; 3.49, 

In, 2H; 3.40, fl, 211; 2.32, s, 311; 2.09, S 311; 1.54, S Ski. 

20 The (oltowing compounds were generated using similar method: 

= f=N 

0 NH 0 NH 0 NH 0 NR 

1 N�Boo / NBoo ’ N_Boo 

HZ H3 H4 H5 

t NH 

1 N-Boo 1 NBoo ’N-Boo 
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The following compounds were generated using method similar to method H following 

by deprotection of Boo using 20% TFA in DOM. 

Ohs. Structure Obs. 
Structure Mass Mass 

504. 467.3 
3 

511. 

- 

NA 

0 

3Th2 511-
3 

0 N HQ 

5 Method I 

C all 

H1 11N00 
R’ NH 

Method I, Step A: 

� To a DCM (2 mJ) solution oil (35 mg) was added HOW (15 mg), m- - 

Fluorobonzoic acid (15.0 mg). DIEA (28 mg) followed by EDCI (21.5 mg) and the 

10 solution was stirred for 3 In. before it was extracted with EtOAc. The organic layer 

was dried, concentrated and residue chromatcraphed to give a product which was 

deprotected with 20% TFNDCM to give product Ii after reverse phase purification. 

NMR(f-11. coo13) for H2(R = m-F-benzoyL, R Me, P21 = m-propynypyridTh-3-

yl): 810.71 br 5, 1 H; 8.85  s, I H; 8,58, s, 1 H; 3.20, s, 1 -I; 7.01-7.66, m, 611; 3.80-4.45, 

15 m, 5H; 3.38, a, aft 2.13, s SH. 
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-The
 following compounds were generated using similar method: 

Structure Obs. structure Obs. 
Mass Mass 

C 
4.2 355.2 36 

IcrN.N 

373.2 361.2 

0 

Ccc 

345.2 cK 373.2 

345.2 373.2 

r oC 
356.2 356.2 

NK 

361.2 356.2 
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3612 381.2 

wx" 7 
369.2 492.3 

380.2 5003 

380.2 480.3 

wr 

383.2 507.3 

384.2 487.3 

385.2 499.3 



WO 2006/138264 PCT/U 82006/012918 

C 

IX 

385.2 

p 

SOO.3 

b ,ch’ 

, 

0< 394.2 492.3 

HO 

394.2 476,3 

395.2 496.3 

401.2 488,3 

411.2 

H 

436.2 trm 488.3 

PS’ 
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o 

45 2932 6.3 

0 

470.7 471.3 

506.3 

Method 

-lo’ 
NH 

r2 ul 

To a DCM solution (2m1) of H2 (25 mg, R2’= m-propynylpyridin-3-yE, A1 Me), 
p-F-pheny!boronic acid (20 mg) Cu(OAc)2, and 0.1 ml triethylamine was added 

preactivated 4 A molecular sieves (5 micron, 20 mg). The reaction was stirred for 48 th 
before the solid was filtered and the organic solution concentrated and the residue 

chromatographed to give a product which was deprotected using 20% TF.AJDCM to 
give JI (R21 = m-propynylpyrldin-3-yI, R1 = Me and iq = p-fluorophenyl)after reverse 

Phase purification. 

The following compounds were generated using similar method: 

Structure Obs Ohs. Structure 
Mass Mass 

S 

FN- 
y 

NH 34L 
 62 
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qA 

W) 

5 

C 
464.3 

327. 
2 

2y 
NH 

329  
4-3 2 

460. 
3 

3 500.3 

Method K 

9 
- + 

NH NH 

Ci K2 

Method K, Step 1. 

To a solution of ici (3,5 ) In 60 nil 1:1 ration of DCM/HOAc was added 1.5 g 
of NBS at 00 and the solution was allowed to warm-up to rt. The reaction mixture 
was pured into a mixture of DCM and sat. K2CO3INa2SO3 (1 1) and the organic 
layer was concentrated, residue chromatographed to give K2 (100 mg) and KS (750 
mg). 
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Structure Obs 

NH 

354.2 

t’rZ U!J I 
ON 

/ 

BooN / 
N 60,n 

_________ N&cNO 

_________ 
N 

L2 

5 LI 13 

To a solution of bromide Li (500 mg, 0.572 rnmol, 1.0 equiv.) and boronic 
ester (300 mg 130 moral, 1.5 equiv.) in 3 roL tBuQE-1 were added Tris- - 

(fbenzyIideneaceoneJdipatIadft,m (0) (119 mg,  0130 mmd, 015 Gquiv) and Tri-t- - 

10 butyphosphoniun, tetrafluoroborate (119 mg) followed by aqueous K2CO3 (1 M, 130 

ML, 1.30 moral, 1.5 equiv.), The resulting mixture was heated at 60 "C for lhr and 

11.0 indicated completion of reaction. The reaction mixture was diluted with ethyl 

acetate and wash with water. The organic layer was dried with MgSO4, concentrated 

and purified via a silica gel column wfth ethyl acetate In hexanes, 
15 

NMR(H1, ODd3) for 13: p10.71, n,, 1H; 8.96, S 1ff; 8.80, s, 1K; 8.4(1.8, III; 

� 
756,s, 1H; 7.24, s, III; 417422 rn 211; 3.87-4.11, on, 311; 3,71-3.80, on, IH; 3.50-

3.60, rn, 1 H; 3.30,s, 31-I; 1.52, s, 91-1; 098-1.05, m, 21-1; 0.07,s, 911. 

20 Method   



as 
ON 

IN ’ 

r’N BocN j 

HN 

M2 
I)Br N 

IN 

H 2) WA IN 6?1 

at Ma 

To a solution of amine Ml (15 mg, 0.033 moral, 1.0 equiv.) and bromide M2 (S 

equiv.) in 0.250 mL toluene were added Tris(dibenzyldeneacetone)dipaJIadiUm (0) 

(3.0 mg, 00032 mrnol, 0.10 equiv.) and racemic-22’-ths-(dipherlylphosphino)-1 .1’-

5 binaphthyl (3.0 mg) followed by 12 mg of NaOtBu. The resulting mi4ure was heated 

at 70°C for 12 hr and the crude product was purified via a silica gel column eluted with 

EIOAc/Hexane to give a product which was treated with 20% TM in 0CM followed by 

reverse phase HPLC purification to give product M3. 

rn NMR(H1, CDOD) for M3: 81.57-8.04, rfl 8H; 7.00-7.04. m, IH; 4,324.56, m, 

4H; 4,124,17, in, iN: 3.35, s, 3H; 2.55, s, 31-1. 

The following compounds were generated using method similar to Method 

M. 

Structure Obs Structure ow 
MmaNew 

400.2 

430,2 4703 

. 
497.3 4703 

439.3 442,2 
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459,3 

443.2 

424.2 

429.2 

443.2 

443.2 

447.3 

4633 

4541 

-SI 

430.2 

443.2 

44&2 

4302 

448.3 

460.3 

419.2 

420.1 

436.1 
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Human Qathegsm 0 FRET 

The substrate used below has been described (Y.Yasuda at al., J. Bloehem., 

5 125,1137 (1999)). Substrate and enzyme are commercially available 

The assay can be run inaSa 1d final volume using a 384 well Nunc black piate 

8 concentrations of compound can be pre-incubated with enzyme for 30 nuns at 37-

C followed by addition of substrate with continued incubation at sr C for 45 mliis. 

The rate of increase in fluorescence is linear for over lb and is measured at the end 

10 of the incubation period using a Molecular Devices FLEX station plate reader. Kits are 

interpolated from the lCass using a Km value of 4 sM and the substrate concentration 

of 2.$ tM 

Reagents 

IS Na-Acetate pH 5 

1% Brij-35 from 10% stock (Calbiochem) 

DM30 

Purified (>95%) human liver Cathepsin D (Athens Research &Tecbnologycatft e-12-
030104) 

20 Peptide  substrate ( Km4 u M) Mca-a Ly- Lys-Pro-Ife-Leu- Phe- P he-A rg-Leu-Lys(Dnp)-D-- 

Arg-NH2 Sachem Cat # M-2455 

Pepstatin is used as a control inhibitor (Ki-0.5 nM) and is available from Sigma. 

Nunc 384 well black plates 

25 Final Assay buffer conditions 

100  m Na Acetate pH 5.0 

0.02% Brij -35 
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1% DM50 

Compound can be diluted to 3x final concentration in assay buffer containing % 

DM80. 10 ii of compound will be added to 10 vi of 225 nM enzyme (3x) diluted in 

assay buffer without DMSO, mixed briefly, spun, and can be incubated at 370 C for 30 

mins. 3x substrate (7.5 tM) is prepared in Ix assay butler without DM80. 10inlof 

substrate will be added to each well mixed and spun briefly to initiate the reaction. 

Assay plates can be incubated at 37 C for 45 mind and read on 384 compatible 

fluorescence plate reader using a 328 nm Ex and 393 nm Em. 

10 

SAGE-I Cloning. Protein Expression and Purification. 

A predicted soluble form of human BACE1 (sBACE1 corresponding to amino 

acids 1-454) can be generated from the full length BACEI cDNA (full length human 

15 BAGEl cONA in pCDNA4/mycHisA construct; University of Toronto) by PCR using 

the advantage-GO cDNA FOR kit (Clontech, Palo Alto, CA), A Hindili/Prnel fragment 

from pCDNA4-SBAGE1 myc/His can be blunt ended using Kienow and subotoned into 

the Stu I site of pFASTBACI(A) (Invitrogen). A sBACE1 rnycHis recombinant bacmid 

can be generated by transposition in OHIOSac cells(GIBC0!BRL). Subsequently, the 

20 sBACE1 myoHis bacmid construct can be transiected into sf9 cells using CellFectin 

(nvitrogen, San Diego, CA) in order to generate recombinant baculovirus. Sf9 cells 

are grown in SF 900-11 medium (Invitrogen) supplemented with 3% heat inactivated 

FBS and 0.SX penicillirYstreptomycin solution (Invitrogen). Five milliliters of high titer 

plaque purified sBACEmyc/His virus is used to infect IL of logarithmically growing st9 

25 celis for 72 hours. Intact cells are pelleted by centrifugation at 301 for IS minutes. 

The supernatant, containing secreted sBACE1, is collected and diluted 50% v/v with 

100 MM HEPES, pH 5.0. The diluted medium is loaded onto a 0-sephaross column. 

The Q-sepharose column is washed with Buffer A (20 mM HEPES, p1-i 80, 50 mM 

Ni 

30 Proteins, can be eluted from the Q-sephaiose column with Buffer 0 (20 mM 

HEPES, pH 8.0, 500 mM Naci). The protein peaks from the Q-sepharose column 

are pooled and loaded onto a Ni-NrA agarose column. The Ni-NTA column can be 

then washed with Suffer C (20mM HEPES. PH 3.0, 500mM NaCI). Bound proteins 
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are then eluted with Buffer 0 (Buffer 0+250mM imidazole). Peak protein fractions a/ 
determined by the Bradford Assay (Borad, CA) are concentrated us 1g a Centricon 

30 concentrator (Millipore). sBACEI purity is estimated to be -900/  as assessed by 
SOS-PAGE and Commiserate Blue staining. N-terminal sequencing ndlcates that 
greeter than 90% of the purified SBACE1 contained the prodomain; hence this protein 

is referred to as sproBAcEl 

EcPtido_Hydrolysis Assay. 

The inhibitor, 25 nM EuKbiotjn labeled APPsw substrate $EuK- - 

10 KTEEISEVNLDAEFRl-IKQ-bioflri; CIS -Ego International, France), 5 4’A unlabeled 

APPsW pepticle (KTEElSEVNLDAEFRHDK American Peptide Company, Sunnyvale, 

CA), 7 nM sproBACEl, 20  m PIPES pH 5.0, 0.191,Brij-35 (protein grade, 

Calbiochem, San Diego, CA), and 10% glycerol are preincubated for 30 min at 300 C. 

Reactions are initiated by addition of substrate in a 5 II aliquot resulting in a total 

15 volume of 25 tit After 3 hr at 30 C reactions are terminated by addition of an equal 

volume of 2x stop buffer containing 50 mM Tris-Hol pH 8.0, 0.5 M KF, 0001% Brij -

35, 20 irgemf SA-XL665 (cross-linked allophycocyanin protein coupled to stroptavidin; 

CIS-Oio International, France) (0.5 g/weIl). Plates are shaken briefly and spun at 

1200xg for 10 seconds to pellet all liquid to the bottom of the plate before the 

20 incubation. HTRF measurements are made on a Packard Discovery@ HTRF plate 

reader using 337 nm laser light to excite the sample followed by a 50 ’ delay and 

simultaneous measurements of both 820 nOr and 665 nor emissions for 400 jis. 

1050 determinations for inhibitors. (F), are determined by measuring the percent 

change of the relative fluorescence at 665 rim divided by the relative fluorescence at 

25 620 me, (665/620 ratio), in the presence of varying concentrations of land a fixed 

S concentration of enzyme and substrate. Nonlinear regression analysis of this data 

can be pedcnned using GraphPad Prism 3.0 software selecting four parameter 

logistic equation, that allows for a variable slope. Y=Bottom + (Top-Bottom)/ 
(1+10A((LogEC50X)*Hil( Scope)); Xis the logarithm of concentration of I. V is the 

30 percent change in ratio and V starts at bottom and goes to top with a sigrnoid shape. 

Using the above assay, the K1 values of some of the compounds Were 

determined. The Ki values ranged from 0.1 to 100.000 nM 
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Human mature Reiiir, enzyme assay: 

Human Renin can be cloned from a human kidney cONA library and C-

terminally epitope-tagged with the V5-61-ffs sequence into pCONA3.1 pCNDA31-

Renin-V5-61-lis is stably expressed in HEK293 cells and purified to >80% Using 

5 standard Ni-Affinity chromatography. The prodomain of the recombinant human 

renin-V5-6His can be removed by limited proteolysis using immobilized TPCK-trypsin 

to give mature-human renin. Renin enzymatic activity Can be monitored using a 

commercially available fluorescence resonance energy transfer (FRET) peptide 

substrate, RS-1 (Molecular Probes, Eugene, OR) in 50 MM Tris-MCI pH 8.0, 100 my 

10 NaGI, 0.1%Bri35 and 5% DMSO buffer for 40 mins at 30 ’Celsius in the presence or 

absence of different concentrations of test compounds. Mature human Renin is 

present at approximately 200 nM. Inhibitory activity is defined as the percent 

decrease in renin induced fluorescence at the end of the 40 min incubation compared 

to vehicle controls and samples lacking enzyme. 

15 In the aspect of the invention relating to a combination of at least one 

compound of formula I with at least one cholinesterase inhibitor, acetyl- and/or 

butyryLcholinesterase inhibitors can be used. Examples of cholinesterase inhibitors 

are tacrine, donepezil. rivastigmine, galantaniine, pyridostigmine ana neostigmine, 

with tacrine, donepezil, rivastigmine and galantamine being preferred. Preferably. 

20 these combinations are directed to the treatment of Alzheimers Disease. 

In one aspect of the invention, a combination of at least one compound of 

formula I with at least one muscarinic mi agonist or m2 antagonist can be used. 

Examples of m1 agamists are known in the an. Examples otm2 antagonists are also 

known in the art; in particular, m2 antagonists are disclosed in US patents 5.683,096; 

25 6037362; 5,889006; 6043,255; 5,952.349; 6,935,958; 6066,e36; 5,977.138; 

6,294564; 6,043,255; and 6.458,812; and in WO 03/031412, all of which are 

incorporated herein by reference. 

In other aspects of the invention relating to a combination of at least one 

compound of formula I and at least one other agent, for example a beta seeretase 

30 inhibitor; a gamma scoreless inhibitor; an -IMG-COA reductase inhibitor such as 

atorvastatin, lovastatin, simyastatin, pravastatin, fluvastatin and rosuvastatin; non- - 

steroidal anti-inflammatory agents such as, but not necessarily limited to ibuprofen, 

relaten or naproxen; N-methyl-D-aspartate receptor antagonists such as memantine; 

anti-amyJoid antibodies including humanized monoclonal antibodies; vitamin E; 
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nicotinic acetylcholine receptor agonists; CB1 receptor inverse agonists or 081 

receptor antagonists; antibiotics such as doxycycline; growth hormone 

secrotagogues; histamine HIS antagonists; AMPA agonists; PDE4 inhibitors; GABAA 

inverse agorlists; inhibitions of amyioid aggregation; glycogen synthase kinase beta 

inhibitors; promoters of alpha secretase activity. Preferably, these combinations are 

directed to the treatment of Alzheimers Disease. 

For preparing pharmaceutical compositions from the compounds described by 

this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid. 

Solid form preparations include powders, tablets, dispersible granules, capsules. 

10 cachets and suppositories. The powders and tablets may be comprised of from 

about 5 to about 95 percent active ingredient. Suitable solid carriers are known in the 

art, e.g. magnesium carbonate, magnesium stearate talc, sugar or lactose. Tablets 

powders, cachets and capsules can be used as solid dosage forms suitable for oral 

administration. Examples of pharmaceutically acceptable carriers and methods of 

15 manufacture for various compositions may be found in A. Gennaro (ad.), Remington’s 

Pharmaceutical Sciences, lath Edition, (1990), Mack Publishing Co., Easton, 

Pennsylvania. 

Liquid form preparations include solutions, suspensions and emulsions. As an 

example may be mentioned water or water-propylene glycol solutions for parenteral 

20 injection or addition of sweeteners and opacifiers for oral solutions, suspensions and 

emulsions. Liquid form preparations may also include solutions for intranasal 

administration. 

Aerosol preparations suitable for inhalation may include solutions and solids in 

powder form, which may be in combination with a pharmaceutically acceptable 

25 carrier, such as an inert compressed gas, e.g. nitrogen. 

Also included are solid Jomi preparations which are intended to be convened 

shortly before use, to liquid form preparations for either oral or prenteral 

administration. Such liquid forms include solutions, suspensions and emulsions. 

The compounds of the invention may also be deliverable transdermally. The 

30 transdermal compositions can take the form of creams, lotions, aerosols and/or 

emulsions and can be included in a transdermal patch of the matrix or reservoir type 

as are conventional in the art for this purpose. 

Preferably the compound is administered orally. 
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Preferably, the pharmaceutical preparation is in a unit dosage form. In such 

form, the preparation is subdivided Into suitably sized unit doses containing 

appropriate quantities of the active component, e.g., an effective amount to achieve 

the desired purpose. 

5 The quantity of active compound in a unit dose of preparation may be varied or 

adjusted from about I my to about 100 mg, preferably from about 1 mg to about 50 

mg, more preferably from about 1 my to about 25 my, according to the particular 

application. 

The actual dosage employed may be varied depending upon the requirements 

10 of the patient and the severity of the condition being treated. Determination 01 the 

proper dosage regimen for a particular situation is within the skill of the an. For 

convenience, the total daily dosage may be divided and administered in portions 

during the day as required. 

The amount and frequency of administration of the compounds of the invention 

15 and/or the pharmaceutically acceptable salts thereof will be regulated according to 

the judgment of the attending clinician considering such factors as age, condition and 
size of the patient as well as severity of the symptoms being treated. A typical 

recommended daily dosage regimen for ol administration can range from about 1 

mg/day to about 300 mg/day, preferably 1 mg/day to 50 mg/day, in two to four divided 
20 doses. 

When a compound of formula I is used in combination with a cholinesterase 
inhibitor to treat cognitive disorders, these two active components may be 00-

administered simultaneously or sequentially, or a single pharmaceutical composition 

comprising a compound of formula I and a cholinesterase inhibitor in a 

25 Pharmaceutically acceptable carrier can be administered. The components of the 

� combination can be administered individually or together in any conventional oral or 

parenteral dosage form such as capsule, tablet, powder, cachet, suspension, 

solution, suppository, nasal spray, etc. The dosage of the cholinesterase inhibitor can 

be determined from published material, and may range from 0.001 to 100 mg’kg body 

30 weight. 

When separate pharmaceutical compositions of a compound of formula I and a 

choJinesterase inhibitor are to be administered, they can be provided in a kit 

comprising In a single package, one container comprising a compound of formula I in 

pharmaceutically acceptable carrier, and a separate container comprising a 
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cholinesterase inhibitor in a pharmaceutically acceptable carrier, with the compound 

of formula I and the cholinesterase inhibitor being present in amounts such that the 

combination is therapeutically effective. A kit is advantageous for administering a 

combination when, for example, the components must be administered at different 
time intervals or when they are in different dosage forms. 

White the present invention has been described in conjunction with the specific 

embodiments set forth above, many alternatives, modifications and variations thereof 
will be apparent to those of ordinary skill in the art. All such alternatives, 

modifications and variations are intended to fall within the spirit and scope of the 

10 present invention. 

0 
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We dawn: 

1. A compound having the structural formula 

HS 

R3 

RV 

H’ )96  

5 or a sterecisomer, tautomer, or pharmaceutically acceptable salt or solvate thereof, 

wherein 

is 0011; 

is 0 or 1, provided that when k is 1, U cannot be -N-; 

W is a bond. -C(=S)-,--S(0)-, -3(0)2-, -C(0)-, -0-, -C(R)(R)-  

10 c(Re)(R7)C(=O), or 

U is �N- or 

A is 1 to 5 R21 groups; 

Fl1, R2 and Fl5 are independently selected from the group consisting of H, aikyl, 

arylalkyl, heteroaryalkyI, cycloall(ylalkyl, heterooycIoakyIaIkyl, arylcycoaUqlaJkyI, 

15 h ete roarylcyc [oalkyl al kyl, arylheterocyci oaIkyIal kyl, hete roaryl hele rocycloal qrlalkyl 

cycloalkyl, aryrcycloalkyl, heteroarylcycloalkyl, heterocycioalkyl, arylhetorocycloaikyl, 

heteroarylheterocycloalkyl, alkenyl, arylalkenyl, cyoloalkenyl, arylcycloalkenyl 

heteroary!cydoalkenyl, heterocycloalkenyl, arylhoterocycloalkenyl, 

heteroarylheterocycloaLkenyJ, alkynyl, arylalkynyl, aryl, cycloallwlaryl, 
20 heterocyoloalkylanjl, cycloalkenylaryl, heterocycloalkenylaryl, heteroaryl, 

cycLoalkyiheteroaryl, hoteroceoakfibeieroaryI, cycloalkenyiheteroaryt, 

heterocycloalkenylheteroaryl, �OR15, -ON, C(NRu)RB, -C(0)R8, -C(0)0W, 

-S(0)R10, -8(0)2R’°,  -C(0)N(R1)(R’2) -3(0) N(R’ ’)(R’2), -S(0)2N(R1)(A’2), -NO2. 

and �N(R")(R’), provided that A’ and R0 are not both selected from -NO2, 

25-N=C(FO)2 and 
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Ra, Re and Ware independently selected from the group consisting of H, alkyl, 

a rylal kyl, hetero arylal kyl cycloal kylalkyl, hete rooycloal kylal kyl. a ry Loyc! oaltq(I al Ky!, 
heteroa,yIcycoaJkyJaJJqi, ajyfi,etesocyoioailq’IaIkyJ, heteroapyLheterocycloallqflalkyl, 

cyci cal ky! arylcyc loal ky! Ii eteroarylcyclo al kyl h eterocyc Foal kyl. aryl heterocycloaLlcyl, 

5 beteroarylheterocycLoallqfl, alkenyl, arylalkenyl, cycloalkenyl, arylcycloalkenyl, 

heteroary I cycloa[keny!, hete rocyoloalkenyl, aryl hate rocycloal kenyl, 

heteroarylheterocycloalkenyl, alkynyl, arylalkynyl, aryl, cycloalkylaryl, 

heterocycloalkylaryl, cycloalkenylaiyt, beterocycloalkenylaryl heteroaryl, 

cyci cal kyl hete roaryl, hate rocycloaucyl hete roary I, cycloal kenyl hete roary I 

10 heterocycloalkenylheteroaryl, halo, -CH,-O.$i(H)(R10)(R19), -SH, -ON, -OW, -C(0)R8, 

-C(0)0R9, -C(0)N(R1 1)(R12). -SR, -S(0)N(R1 )(R15, -S(0)2N(R1 ’)(R1), -N(R")(R’2). 

-N(R1)C(0)R8, -N(R’1)S(0)R10, -N(R")S(0)2R10, N(Rh1)C(0)N(R)(R). 

-N(R")C(0)0R9 and -C(=NOH)R8 

A4 and R?a are independently selected from the group consisting of a bond, 

15 alkylene, arylalkylene, heteroarylalkylene, cycloalkylalkylene, 

heterocycloal Ky! al kyle no, arylcycloallqila! lql en o, hete roa rylcycloalkylal kyl one, 

aiylh eteracycloal Icyl al kylene heteroarylheterocycloal Ky! alkylen 0, cycloalkylene, 
- 

a?ylcyc Foalkylene hate roarylcycloal kylene, hole rocyc I cal kylene, 

aryl hete rocyci oalkylene h eta roarylhete roost Foal Kyle no. alkenyl one, a rylal ke nylene, 

20 cycloalkenyLe ne, arylcycloalke nyle ne, heteroaryl cycloa Ikenyl one, 

b ete rocycloalkenye no, a rylhterooycl oal kenylene, hete roaryl hete rocyctoal kenyle ne, 

alkynylens, arytalkynylene, arylene, cycloalkylarytene, heteroCycloalkylarylene, 

cyol oalkyenylarylen e, cycloaLkenylarylene, hete rocyc! cal ke nylaryl en a, hete roaryle no, 

cycLe a! Ky! b ete roaryle no, heterocyc cal kyiheteroa ryl one, cycl oal kenyl hole roaryle no 

25 and heterocycloalkenylheteroarylene, with the proviso that both A4 and R7a are not 

both a bond; 

A4 and RZa together can be a Ci to Ca carbon chain, wherein, optionally, one, 

two or three ring carbons can be replaced by �0-, -0(0)-, -C(S)-, -S- -S(0)-, .-S(0)a-- 

or -N(W)-, and A4 and Ro together with the carbon atoms to which they are 

30 attached, form a 3 10 8 membered ring, optionally substituted by A with the following 

provisos: 

that when at least one of the carbons is replaced by -0-, -C(0)-, -C(S), S, 

-5(0)- ,-S(0)2-or -N(R5)-, then the number of carbons In the R4 and R78 portion of the 

chain that bonds with U is b, wherein to is 0 to 5, and the number of carbons that are 



10 

�15 

20 

25 

30 

WO 2006/138264 PCTJUS2006/022918 

in the R4 and 0 portion of the chain that bonds with the carbon of �C(R)-  is c, 

wherein c is U to 5; 

that when] is 0 or 1, at least one of the ring carbons must be replaced by -0-, 

-C(0)-, -C(S)- 8-, -8(0)- ,�S(0)ror �N(R5)-; 

that when j is 0 or I and only one ring carbon is replaced with �0-, -C(0)-, 
_C(S)_, -S-, -8(0)- _S(0)2-or _N(,), A4 and Roa cannot form a cyc!oalky&thet; 

R8 is independently selected from the group consisting of H, atkyt, arylalkyl, 

heteroarylalkyl, cycloalky!alkyt, heterocycloalkylalkyl, aylcycio&kylalkyl, 

h eta roarylcycloalkylalkyl, aryl heterocycloalkylalkyl, Fi ete roaryl hete rocyci oal Icyl al kyl, 

cycloaiky(, arylcyctoalkyl, (ieleroaryioycloalkyi, fieterocyoioalkyl, arylbeterocycIoaIkyI, 

heteroa ryl h ete rocyci oalkyt, alkenyl, arytalke nyl cycloalkenyl, arylcycloal ke riyl, 

h ete roary I oycloalke nyl Ii eterocyoloalke nyl, a 31 b ete rocycloal kenyl. 

heteroarylheterocycloalkenyl, alkynyl, arylaikynyl, aryl, cycloalkylaryt, 

heterocycIoatkyaryt, cyofoalkonylaryr, heterocycloalkenytaryt, heteroaryl, 

cycloalkylheteroaiyl, heterocycloalkylheteroaryl, cycloalkenylheteroaryl, 

heterocycloalkenylheleroaryl, -OR15, -N(R15(F116), -N(R’5)C(0)R16, -N(R15)S(0)R16, 

-N(R)S(0)2R1°, -N(R15)S(0)2N(R1)(R17), -N(H’)S(0)N(R’6)(R17), 

N(Rts)C(0)N(RwXRiz) and -N(RC(0)0R’5; 

R9 is independently selected from the group consisting of H, alkyl, arylalkyl, 

heteroarylal kyl, cyctoalkyl alkyt hetorocycloal lqil al kyl, arylcycloal lwIal Icyl, 

heteroarylcycloalkylalkyl, arylheterocycloalkylalkyl, heteroarytheterooyclo&kylaFkyl, 

cycloalkyl, arylcycloalkyl, heteroarylcycloalkyl, heterocycloaikyl, arythelerocycIo&kyi, 

heteroarylh ete rocyci oaflqfi, al kenyl arylalkenyl cycl oal ke riyt, arylcycloalkenyl 

heteroa rylcycloaLkenyl, Ii eterocycloalke nyi aryl hete rocycloal ke ny I 

Li ate roaryi hoterocycloai kenyl, al kynyl arylalkynyl, aryl, cycl OQI Icy laryl. 

hete rooyc loal Icy laryl, cycloalkenyl a ry I, h ete rooycloatke nylaryl hete roa 1)1, 

cycloalkyl hate roaryl, hate rocycloalkyl hate roaryl, cycl oal ke nythete roe ryl and 

hole rocycl oal kenyl ii ete roaryl; 

is independently selected from the group consisting of H, alkyl, arylalkyt, 

heteroa rylal kyl, cycloal Icy al kyl, hete rocycloalkylal kyl, arylcycloal kylalkyl, 

ale roaryl cycl oal kylal kyl, a ryl hete rocyclo al kyi al kyl, b ete roa ryl hate rooycloalltylalkyl. 

cycloaikyl, alylcycloalkyl hetoroarylcycloalloyl, heterooycioalkyl, arylheterocycloatkyl, 

heteroaryl hete rocycloal kyl, alke nyl, a ryl al kenyl cycloaLkenyl arylcycloalkerlyl 

hole roarylcycl oalkenyl, hete rocycl oal ke nyl, aryl hete rocycloalke fly I 
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heteroawlbeterooycloalkenyl, aInyI, aiyIaInyl, not, cycloalkylawl, 

he to rocycloalkylary I. cycloa I kenyla yl. hate rocyc I oalkeny(aiyl. hate roary1 

cyoloallcyiheteroaryl, heterocycloaLkylheteroaryl, cycIoalk$nylheterOaryl, 

hete rocycloa Ikenylbeteroaryl and -N 
( 

R’ 6) (R1 0); 

5 R’, Br2 and P73 are independently selected from the group consisting of H, 

alkyl, awl al ky, hate roarylal kyt, cycloal kylalkyl, hete rocyci cal kyl alkyl, 

arylcycloal ky I aLkyl hete rca rylcycl calkylal kyl, aryhete rocycloal kylal kyl 

heteroarylheterocyciOafkylalkyt, cyoioaUyl, arytcycloalkyt, heteroarylcycloalkyi, 

heterocycloal Icy I a,ylh etarocycloalky I, hate roary I heterocycloal kyl, alkenyl, arylalkeny 

10 cycloalkenyl, arytcycloalkenyl, heteroarylcycloalkenyl, heterocycloalkenyl, 

arythotercicycloalkenyl, betoroaryJheterncycoaJkenyJ alkynyl, aiylalkynyl, awl, 

cycroalkylaryl, heterocycloalkylaryt, cycloalkenylaryl heterocyclo&kenyLaryl 

heteroaryl, cycloalkylheteroaryl, heterocycloalkylheteroaryl, cyoloalkenylhetercaryl, 

heterocyoloalkenylhetecoaryl, -G(0)R°, -C(0)0R9, -S(0)R’°, -S(0)2R10, 

� 

15 -C(0)N(R’5)(RTh), -S(0)N(A’)(R), -S(0)2N(R15)(R16) and 

RTh. R16 and B17 are independently selected from the group consisting of H, 

alkyl awl al kyl, Ii ete roaryl alkyl, cyoloal kylalkyl hete rocycl oal kytalky I, 

arylcycloalkylalkyl, heteroarylcycloalkylalkyl, arylheterocycloalkylalkYl, 

heteroa ryl hate rocyc [cal kylal kyt, cycloal kyl aryccyci cal kyl, hdteroarylcycloallo/l. 

20 heterocycloalkyl, aryiheterocyoloalkyl, beteroarytheterocyclOalkyl, alkenyl, a,ylalkenyl, 

cycloalkenyl, arylcycloal ke nyl, hate roarylcycloal ke nyl, heterocycloalkenyl, 

arylhete rocyci cal kenyl, heteroaryl hete rocycloal kenyl. al kynyl, arylal Icynyl. awl, 

cycloalkylaryl, heterocycloalkylaryh cyctoalkenylaryl, heterocycloalkenylaryl, 

hete roaryl, cyoloal kyiheteroaryl, I, elerooycl oalkylhele roajy , cycloalkenylheteroaryi, 

25 heterocycloallcenylbeteroaryl, R-allcyl, fl10-arylalkyl, R’8-heteroalylalkyl, 

� R18-cycloallcylalkyl, R1Shelerocycloalkylallq,l, R6-arylcycloaIkylalkyl 
RTsheteroarylcycloalkylalkyL flh8arylheterocycloatiqlakyl, 

R18.heteroaryLheterocycloalkylalkyl, B1 
B<yCflçy R-arylcycloatkyl, 

R1 -heteroarylcycloaUcyl, R18-1neterooycloaLkyl, R18-ary1helerocycloalkyl, 

30 R’&heteroalylhelerocy&oauql, R’kaikenyl, R1BaryIakony[, R-cycoaIkeflyl, 

B’ 6-ary loycloalkenyl, B’ 6-h eta roarylcycloalke nyl, 0- hete rocyoloal kanyl. 

A18- a ryl hete rocyc loal ke nyl, R’ 5-hete roary Lheterocycloal kenyl. B’ 8-al kynyl. 

R’taryia Uny. R’8-aryl, A1 °-cyoloalkyla  fl’, A 6-heterocydoa[kytayl, 

B1 8-cycloal ken 
y 

laryl, R 8-hete rocycloal Ice nyl aryl H’ -heteroary I, 
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R1 -cycIoaLkyIheteroaryI, -heterocycIoalkyIheIeroarvI, R16cyoloalkenyIheteroarYI. 

and R B heterooycIoaIkenylheterory( or 

R’5, Rio and R"are 
P23 A An A2’ a 

(N 
fl) 

M. 

5 wherein R23 numbers 0 to 5 substituents, rn is 0 to 6 and n is 0 to 5; 

R is I -S substituents independently selected from the group consisting of 

alkyl, arylalkyl, heteroal)4alkyl, cycloa%lIaltd, heterOoycloallwlallcyl, 

arylcycloal kylatlq4 hele roarylcyal oal kyl al ky!, arylh eterocycloalkyl aikyl 

heteroarylheterocyctoallqftalkyt, cycloSkyl, arylcycloalkyl, heleIoaryICYCIOaikyI, 

10 heterocycloalkyl, aryihetorocycloalkyl, heteroaryllleterocycloalkyt, alkenyl, arylalkenyl, 

cyci oaikenyl arylcyclo S ke nyl, hete roarytcyol oalkenyl hete rocycloalkenyl. 

arylheterocycloalkenyl, heteroarylheterocycloatkerlyl alkynyl, arylalkynyl, ary!, 

cyci 05 kytaryl, hete rocycloalkylaryl, cycloal kenyaryl. hete rocyci oalkenylaryl 

heteroaryl, cycloalkylheteroaryl, helerocycloa(kyTheteroaryl, cycoaIkenØheteroaIyJ, 

15 heterocycloalkenylheteroaryl, -NO2, halo HO-alkoxyalkyl, -OF, -ON, alkyl-ON, 

-C(0)R9, C(0)OH, -O(0)O0, -C(0)NHR20, -0(0)NH2, -C(0)NH2-C(0)N(alkyl)2, 

-C(0) N (al kyl) (aryl) -0(0) N (aIky) ( h eteroaryl), -SO, -S(0)2e,  -s (0) N H2, 

-S(0)N H(aIkyl), -8(0)N(alkyl)(alkyl), -S(0)NH(aryO. -8(0)2NH2, -S(0)2NHR’9, 

-S(0)2N(-((heterocyc(oaIir), -S(0)2N(aIkyI)z -S(0)2N(aIkyIaT)J), 00F, -OH, -OR2’
, 

20 -0-heterocycloalkyl, -0-cycloalkylalkyl, -0-heterocycloalLqf(alkyl, -NH2, -NHR2° 

-N(alkyl)2, -N(arylalkyl)2, -N(arytalkyl)-(heleroaryLatkyl), -NHC(0)R20, -14110(0)NH2, 

-N H 0(0) N H (alkyl), -N HO (0) N (alkyl) (a! Iqæ), - N (alkyl)C (0) N H (alkyl) 

� 
-N(alkyl)C(0)N(alkyl)(alkyl), -NHS(0)2R20, 

-NHS(0)2N(aiiwQ(&iqiJ, -N(akyI)S(0)2NH(aqI) and _N(aik)4)S(0)2N(aU<ylXalkYl); 

2$ or two B18 moieties on adjacent carbons can be linked together to form 

C\ 
or 

R10 is alkyl, arytaLkyl, heteroarylalkyl, cycloatkylalkyl, heterocyclOalkylalkyl, 

arylcycoalkylaIkyI, heteroarytoyoloatkylalky(, aryTheterocycI0&kyia4 

heteroa rylheterocycloalkylal lcyl, cycloal kyl, arylcycl oal ky I hete roarylcyc! oalkyl, 
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heteracyclolkyI, aryiheterocycloalkyl, heteroaryllleterocycloatkyl, alkenyl arylalkenyl 

cycoaIkenyI, ayicycIoaiker1yI, heteroarylcycloalkenyl, heteroc)fc$OaJkeflyI, 

aryiheterocycloalkenyl, heteroarylheterocycloalkenyl, alkynyl, arylalkynyt, aryl, 

cycIoaikyayi, heterocycloalkylaflI, cycloalkenylaiyl, heterocycioalkenylalyl, 

5 heteroaryl, cyoloalkyiheteroaryl, heterocycloatkylheteroaryl, cycloalkenylheterOaryl or 

heterooyclo&kenylheteroaiyl; 

B20 is halo substituted aryl, alky, aryI&kyl, heteroarylalkyl, cycloalkylalkyl 

hoterocyclo&kØaIky, aiyicycloallq’laJJq’J, heteroaryloycloalkylalkyt, 

aryihete rocyc cal kylalkyl, Fi ete roaryl h eterocycloal lcyl alkyl, cycloal kyl, arylcycloalkyl, 

10 heteroaicycoaIkyJ, heteJocycJoaJlwl, aryLheterocycloalkyl, heteroarylheteroCyClOalkYl, 

atkeny!, arylalkertyl, cycloalkenyl, arylcyctoackenyl, heteroaryloyctoalkeflyl, 

helerocycloalkenyL aryibeterooycloalkenyl, hoteroarylheterOOyctOalkeflyl alkyriyl, 

aryl al kynyl, a ryl, cycloal kylary I, heterocyol oatkylaryl, cyoloal kenyl aryl 

helerocycloaikeny laryl, hete roaiyl. cycloalkyl h eteroaryl. heterocyetoallqfl hete roaryl, 

15 cycloalkenylheteroaryl or heterocyoloalkenyiheteroaryl, 

and wherein each of the alkyl, arylailcyl, heteroarylallojl, cycloalkylalkyl, 

heterocycloalkylalkyl, arylcycloalkylalkyl, heteroarylcycloalkylalkyl, 

aryIhetorocyclo al kylal kyl, h eteroa ryl heterocycloal kylalkyl, cycloalkyl, aiyleycloal ll, 

heteroarylcyoloalkyl, hetorocycinØlkyl, arylheterocycloalkyl, heteroarylhetelocyCloaLkYl. 

20 alkenyl, arylalicenyl, cycloalkenyl, arytcycLoalkenyl, heteroanjlcycloalkeflyt, 

heterocycloalkenyl arylheterocyctoalkenyl, heteroarylheterocycloatkenYl, alkynyl, 

arylalkynyl aryl, oycicalkylaryl, heterocyotoalkylaryl, cycloalkenylaryt 

hete rocyc! Qal kenylaryl, h Me roaryl cycloal Icyl hete roaryl hete rocycloal kylhetetoaryl, 

cycloalkenylheteroaryl, heterocyoloalkenylheteroaryl, in ft R’, R, R, H4, R5, B°, R7; 

25 R, Rs, R’°, R11, H12 and B’3 

� are Independently unsubstltuted or substituted by I to 5 R21 groups 

independently selected from the group consisting of alkyl arylalkyl, heteroarylalll, 

cycloal llalkyl. heterocyclo al kylal kyl arylcycloal kyl alkyl, h the roa rytcycloalkylalkyl 

a ylh ate rocyci oatkylal kyl. theteroary1heteracycloalikyalkylL cycloalkyl aryloycloalkyl, 

30 h eteroa rylcycloal kyl, hete rocycloalkyt arylhete rocycloalkyl, hete roa ryLheterocycloal kyl. 

alkenyl, aryLalkenyl, cycloalkenyl, atylcycloalkenyl, hetoroarylcycloalkOnyl, 

hele rocyc Loal kenyl, arylh ete rocycloal kenyl, hete ro awl hate rocycloalkeflyl al kynyl, 

arylalkynyt, aryl, cycloalkylary!, heterocycloalkylaryl, cycloalkenylaryl, 

hete rocyoloal kenyl aryl, hete roa ryl, cycl oal ky Iheteroaryl. hate rocycloalkyl hete roaryt, 
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cycloa(kenyfheteroarjI, beIerocycIoaUeny,eteivaryi, halo, -ON, C(=NRh)Rw, -OR15, 

-C(0)H", -C(0)OR, -C(0)N(B°)(R0),  -SR", -S(0)N(R15)(R1), -CH(R’5)(R’6), 

-9(0)2N(R5)(R’), -C(NOF5)R10, -P(3}(0R)(OR’°),  -N(R’5)(1, 

-aIkyI-N(RmR16), -N(R15)C(0)R16, -CH2-N(R5)G(0)R16, -CH2-N(R)C(0)N(R)(R17), 

S -CH2-R’5; -CH2N(Rt5(R), N(n15)s(o)n8, -N(R’)S(0)2R’°,  -CHrN(R)S(0)2R’ 

-N(R1 5)9(0)2N(R16)(R1) -N(R15)S(0)N(R1 )(R17). -N(R15)0(0)N(fl16)(R17), 

-CH2-N(R15)C(0)N(R(R7), N(Rs)o(o)oRTe, CH2-N(k15)C(0)0A18,-S(0)R’4, 44, 

-NOa and -S(0)2R15; 

and wherein each of the alkyl, arylalkyl, heteroaIaIkyI, cycoalkyIalkyt, 

0 heterocyc[oalkylatkyl, arylcycloalkylalkyl, heteroarylcyoloalkylalkyl, 

aryiheterocycloalkylal ky, heteroaryl hots rocycloal Iqil a Ik, cycloalkyl arylcycloaIIcy, 

heteroaryloycloalkyl, heterocycloalkyl, arylheterocycloa!kyl, heteroaryiheterocycloalkyl, 

al kenyl, a rylal ke nyl, cycloal konyL, arylcycloalke nyl, h eteroa ryl cyooaI kenyl, 

hots rocycloal ke nyl, aryl h eterocycloal keny I, hete roarylh eterocyci oal kenyl, al kyriyt 

15 arylalkynyl, aryl, cycloalkylaryl, helerocyctoallwlaryl, cycloalkonylaryl, 

beterocycJoalke nyl aiyJ, heteroa yl, cyol oalkyl hete roaryl, h ste rocycloalkyiheteroaryl, 

cyctoalkenyiheteroaryl and heterocyc!oatkenylheteroaryl groups in R21 are 

independently unsubslitutod or substituted by 1 to 5 R22 groups independently 

selected from the group consisting of alkyl, arylalkyl, heteroarylalkyl. cyc%oalkylalkyl, 

20 hetorocyc‰aikylalkyl, arylcydoallq’IaLkyP, hetoroaryicycioaikyialkyj, 

arylheterocycloalkylalkyl, heteroaryiheterocyctoalkylalkyl, cycloalkyl, arytoyctoallogl, 

hotenoaryicyctoalkyt, hoterocycloalkyl, arylhetorooycloalkyl, heteroanitheterocycioalkyj, 

al kenyl, a ylal ke nyl, cycloalkenyl, arylcycl ml kenyl hete roarylcycloalke nyl 

hoterocycLoa(keny(, aryiheterocycloaikenyl, hoteroarylheterocyoloalkenyl, alkynyl, 

25 arylalkynyl, aryl, cycloalkytary!, heterocycloalkylaiy!, cycloalkenylaryl, 

hete rocyc loal Ks nyfaryl, heteroaryf, cycloatkylh ete roaryl, hete rocycioalkyihetoroa ’I, 

cyctoalkenylheteroaryl, helerocycloalkenytheteroary!, halo, -CF, -ON, -C(=NFt1’)R15, 

-OR15, -C(0)R’5, -C(0)0R15, -alkyl-O(0)0B5, -C(0)N(P’5)(R’°),  -SR’5. 
s(0)N(RlsxRe). -S(0)2N(fl’5)(R), C(NOR)R16, -P(0)(OR)(OR’°), 

30 -N(R’5)(R10), -allwt-N(RTh)(R’6), -N(R15)C(0)R16, -0H2-N(R190(0)R’8, _N(R)S(0)R’6 . 

-N(R15)S(0)2R16, CH2-N(R15)S(0)2R10, -N(H15)S(0)2N(R6)(R17), 

-N(R15)S(0)N(R16)(R7), _N(R)C(0)N(R1)(R), -CH2-N(R1)C(0)N(R16)(R17), 

N(R15)C(0)OR1’. CHrN(fl)O(0)OR16. -Ns, -NO2, -S(0)R’5 and 8(0)2RTh; 
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or two R21 or two R moiettes on adjacent carbons can be linked together to 

(c’ 

’;c2 s-01 

form 
or 

and when 112 or are selected from the group consisting of 
C(N0Rt5)R1s. N(R)C(0)R, CHrN(R150(0)R N(W)S(0)W6, 

5 -N(1)S(0)2R’, -CHrN(R)S(0)2R, N(RlB)S(0)2N(RlsXRl7), 

-N(R’)s(o)N(R’)gR7). -N(R15)C(0)N(R10) (H"), -CHc-N(R)C(0)N(R6)(1). 
N(5c(0)oRle and -0H2-N(R’5)0(0)0A10, R15 and P16 together can be a 02 to 04 

chain wherein, opGonaiiy, one, rwo or three ring carbons can be replaced by -0(0)--

or -N(H)- and R15 and RB together with the atoms to which they are attached, form a 

10 5 to 7 membered ring, optionally substituted by B23; 

R23 is I to 5 groups independently selected from the group consisting of alkyl, 

aryla kyl, hete roaryialkyl, cycl oalkylal kyl, hele rocyc Loalkylal kyl, arylcycloallwlal ql, 

Ii eteroa ylcyci oalkylalkyl, aiylheterocycloal kylal kyl, heteroaryhete rocycl oalkytalkyl, 

cycloalkyl, arylcycloalkyt, heteroaryccycloalkyl, heterocycloalkyl. aiylheterocyClOalkyl, 

15 heteroarylheterocycloalkyl, alkenyt, arylalkenyl, cycloalkenyl, arylcycloalkenyl, 

he(eroary(cyc(oaUcenyl, hetemcycioalkenyl, aryTheterccycIoaIkenyI, 

heteroaryiheterocycloalkenyl, atkynyl, anjlalkynyl, aryl, cycloalkylaryl, 

heterocycloal kylaryl, cyctoal ke fly Law1 hete rocycl oal knylaryI, heteroaryl 

cycloalkytheteroaryl, heterocycloalkylheteroaiyl, cycloalkenyiheteroaryl, 

20 heterocycloalkenylheteroaryl, halo, -ON, 0RM, -C(0)924, -C(0)0R24, 

-C(0)N(R25(2), -SR24, S(0)N(R24)(R25), -S(0)2N(R21(B25), 

-c (=N0 B24) R25 - P (0) (0 R) (0925), -N (R24) (R), -alkyl - N ( R24R). _N( 0 )C(0) Ra, 

CHrN (R24) 0(0) R, -N(R2) S (0) R, - N (R) S(0)2R5, CHr N (R25S (0)ZR 

M(R24)S(0)zN(R2)20) -N(R24)s(c)N(R25xR20). N(p24?C(o)N(Ra)(pn, 

25 -CH,-N(R)0(o)N(R25)(R26), -N(R24)C(0)0R, -CI4N(R24)C(0)0R25, -S(0)R24 and 

-S(0)2R24; and wherein each of the alkyl, arytatkyl, heteroarylalkyl, cycloatllallq4, 

hete rocyc] oar kyl al kyt arylcycloal ky I al lwI, heteroa ry loycloalkylal ky I, 

arylbeterocyoloalkylalkyl, heterosrylheterooycloalkylalkyl cycloalkyl, arylcycloalkyl. 

beteroaiylcycloalkyl. heterooycloalkyi, arylbeterocycloalkyl, heteroarylheterocycloallqfl, 

30 alkenyl, arylaikenyl, cycloalkenyl, arylcycloalkenyl, heleroarylcycloalkenyl, 

hete 
rocyci oalkenyl, aryl heterocycloal ke nyl hete roe ry hete rocycloal kenyl, S kynyl, 

arylalkynyl, aryl, cycloallq’laryl, heterocycloalkylaryl. cyctoalkenylaryl. 
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ete rocyol oalkenylaiyl, hate roaryl, cycloal kyl hete ía a ryl, helerocyoloal kyl hete roaryl 

cycloalkenylheteroaryl and heterocyoloalkenylheteroaryl groups in A23 are 

independently unsubstituted or substituted by 1 to 5 B27 groups independently 

selected from the group consisting of alkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, 

S heterocycloalkylalkyl, arylcycloalkytalkyl, heteroarylcycloalkylalkyl, 

a ryl h eterocyci oal kylal kyl, heteroaryib eterocyc teal kylal ky(, cyoloal kyl aryloycloalkyl, 

heteroaiyloyoioa(kyi, h&erocycioafkyt, aryiheteracycloalkyl, hetewaIheterocycO9Iky, 

alice nyl, aryl al ice nyt cycloal kenyl, arytcycloal ice fly I, h ete roaryloycloal ke nyl 

hete rocyoloal ke nyl awl b eterocycloal keny I hete roaryl h em rocyoloal ke nyl, alkynyl, 

ID arylalkynyl, aryl, cycloalkylaryl, heterccycIoaIllaryl, cycloalkenylaryl, 

heterocycloalkenylaryl, heteroaryl, cyctoalkylheleroaryl, heterocycloalkyiheteroaryl, 

cycicaikonylheteroaryl, heterocycloalkenyihaeroaiy). haio, -CPa, CN, -OP, 

-C(0)R2, -C(0)0R24, alkyl-C(0)01424, C(0)N(R)(Rw), -SR 2’, -S(0)N((R°),  

-S(0)2N(R24(B25) -C(=NOB)R5, -P(0)(0R24)(01425), -N(R24)(R), 

� 
15 alkyl-N(R2(R), N(Ra4)C(0)R2, -CH2-N(R24)C(0)R, -N(R)S(0)R 

-N(R24)S(0)2R25. -CH2-N(1474)S(0)21425, N(R2)S(0)2N(R)(R2), 

_N(H24)S(0)N(M2s)(Rze), -N(R2)C(0)N(R2)XR25., _cH2NcRC(0)N(R2)(R2e), 

-N(R24)C(0)0F126, -CHrN(R)C(0)OR25, 8(0)R24 and -S(0)2R; 
1424. H21 and H26 are independently selected from the group consisting of H, 

20 alkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycIaaIIWaIkyI, 

arylcyol oal ky I a kyl, hete roarylcyctoatkyl al kyl, arylhete rocycloalkylal kyl, 

heteroarythelerocycloatkylalkyl, cycloalkyl, arylcycloalkyl, heteroaryIcycloall’l, 

heterocycloalkyt, aryiheterocycloalkyl, heteroarylheterocycloalkyl, alkenyl, arylalkenyl, 

cycloalkenyC, arylcycloalkenyl, heteroarylcycloalkenyl, heterocycloalkenyl, 

25 arylheterocyc(oalkenyl, heteroaryltleterocycioalkenyl, aikynyl, eryaIkyflyl, and  

cycloal Icyl aryl, hete rocycloal kyl aryl, cycloalke nylaryl, hele rocycloal kenyla ryl, 

hete roa ryl, cycloal kyl hete roaryl, hete rocycloal kyihete roaryl, cyci oal kenyihete roaryl, 

hete recycle al ke nyl heteroaryl, Rn-al kyl, &’-aryl al kyl, R27-hete roaflf lalkyl, 

R27-cycloal kyl a! kyl, R-hete rooyc(oatkylal ky I Rrarytcycloal lqaatkyl. 

30 R27-hetertaryicyctoalkylalkyl, RVaheterocIoaIkyIaIky, 

R27-h eta roa y! hete rocyol oal kylalkyl, R27-cycloa Lkyl, fl27 a rylcycloalkyl. 

1:127- heteroarylcyoloal ky I, R27-heterocycl oalkyl, Rrawl beta rocycloal Icyl. 

R27-hete roa ryl hate rocycloal kyl, R274ke nyl, H27-ary al kenyl, 1427-cyctoalkenyl. 

R27-aiyloycloalkenyl, R-heteroarylcycloalkenyL, flVheterocycoalkonyl, 
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R27 -aryffieftirOGY(todoGuyl, 78R27-aryiheteroeycioalkenyl, RLhelerowyIheterocycIoaIkenyI, R27-alkynyl, 
RVaiyl atkynyl, RLa w1 R27-cyc Loal kylaryl. R7hete rocycloalkyl a ryi 

R27-cyoloal ke nyl a ryl, R’-hete rocyc Foal ke nyl awl R27-heteroaryl, 

R27-cycioa kyib eteroa ryJ RVheterocycloaIkyI Ii ate roaryl, R27-cycl oal ke nyl hete roaryl 

S and R27heterooyctoalkenyIheteroaryI; 

B27 is 1-5 substituents independently selected from the group consisting of 

alkyl, awl a! lVI, b eteroary laliwl cycloal lqlaI kyl, heterocycloal kyl alkyl, 

ary Icyclo S kyl alkyl. hete roarylcyctoalkylacicy I, aryl h eterocyc Coal 1w laIkyl, 

hete roary thete rocycloal ky Fackyl, cycloal kyl, arylcyci oal icy1, Ii ate roarylcycioal kyl. 

10 heterocycloalkyt, aryiheterocycloalkyL, heteroarylheterocycloalkyl, alkenyl, arylalkenyl, 

cycloalkenyl, arylcycloalkenyl, hsteroaryFcycloa{kenyl, hetorocycioalkenyi, 

aryLheterooycloalkeriyl, beteroaryiheterocycloalkenyl, alkynyl, arylalkyr,yI, awl, 

cyoloal kyl aryl, hete rocyci oal Icyl aryl, cycloalkenylaryl, Ii ete rocycloalkenylaryl 

heteroaiyl, cycloaliq’JholeroaiyJ, helerocycloalkylheteroaryl, cycloalkenyihoteroaryl, 

15 heterocycloalkenylheleroaryl, -NO2, halo, -QFs, -CN, alkyl-ON, -C(0)R28, 

-C(0)OH, c(o)oRe, -C(0)NHF29, -C(0)IN(alkyl)2, -C(0)N(atkylaryl), 

-C(0)N(alkyl)(heteroaryl), SR28, -S(0)2R29, -6(0)NH2. -S(0)NH(aikyl), 

-S(0)N(alkyl)(alkyl), -S(0)NH(aryt), -S(0)2NH2, S(0)2NHr{2e, -S(0)2NH(aryl), 

-S(0)2NH(heterocyoloalkyl), -S(0)2N(atkyl)2, -S(0)2N(alkyl)(aryl), -OH 

20 -0-heterocycloalkyl -0-cycloalkylalkyl, -0-heterocycloalkylallq4. -NH2, -NHR29. 

-N(alkyl)2, -N(aryIaIky2, -N(arylalky9(heterOaiylalkyi), -r#-iC(0)A2, -NHC(0)NI-12, 

-NHC(0)NH(alkyt), -NHC(0)N(alkyt) (alkyl), -N(a(kyl)C(0)NH(alkyl), 

-N (alkyl)C (0) N (al kyl) (al kyl), -N H S(0)2 B20, -N H 6(0)2 NH (alkyl), 

-NNS(0)2NaikyIxaIkyJ), -NfaJkyI) S(0)2N H (aflq’l) and �N (al kyl)S (0)2 N (aIlq,l) (alky I); 

25 B28 is alkyl, arylalkyl, hoteroarylalkyl, cycloatkylalkyl, heterocycloalkylalkyl. 

ary (cycloal kylancyl hete roarylcyoloal Icyl al Icy! aryl hots rocycloal kylalkyl 

hete roaryl hetorocyol oal kylalkyl, cycloal kyl, arylcycloal kyl, hete ba rylcycloalkyl 

eterocyc Foal ky, aryl hate rocyc! oalkyl, hole roarylheterocycloal lvjl, alkonyl a ryl al ke nyl, 

cycloalkeny I, a rylcycl cal ke nyl, hate rca ylcyc Coal ke nyl, b ete rocycloalkenyl. 

30 arylhelerocycloalkenyl, heteroarylheterocycloalkenyl, aflcynyl, arylalkynyl, aryl, 

cyc Foalkylaryl, heterocyoloal kylaryl, cycles Ike nylary I, hete rocycloalke nyiary(, 

hate roary F cycloal kyl hete roaryl hetorocyc lea! ky Ihete roaryl, cycl oalkenyl heteroaryl or 

Ii ete rocycloal kenylh ete roe yl 
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R29is alkyl, arylalkyl, heleroarylalkyl, cycloalkylalkyl, heterocycroalkylallcyl. 
ary Icyoloal kylal Icyt, heteroarylcyol oa ky al kyt, awl hete rocycloal kyl alkyl 

heteroarychsterocycloarkylalkyl, cycloalkyl, arylcycloalkyl heleroarylcycroalkyl, 
heterocycloalkyl, aryIheterocyIoaIkyI, beteroarylhelerooycloatkyl, alkenyl, arylalkenyl, 

5 cycloalkonyl, aryicycloaikenyl, heteroaryjcycloalkenyl, heterocycloau<snyl, 
aryiheterocycloalkenyl, hetoroarylheteracycloalkonyl, alkynyl, aryIlkynyI, aryl 
cycroalkylalyl, heterocyc!oalkylaiyl, cycloaFkeny!aryl, heterocycioallconylaryl, 
heteroaryl, Qycloalkytheteroaryl, heterocycloalkylheteroaryl, cycloalkenytheteroaryl Or 
hetorooyc Foal ken ylhole rowyl; 

10 R3° is alkyl, arylallqfl, heteroaryfalkyt, cycEcalkylalkyt, heterocycloalkylalkyl, 
a rylcycloalkyl al Icy!, hete roarylcycloal kyl a! kyl, a ryihete rocycloaficylal kyt, 
hole roaryl hete rocyctoal kylalkyl, cyctoalkyl, arylcyc oal Icy I, hetoroarylcycloa ky! 
h eterocyclolkyl, arylh eta rocyol oalkyl, heteroa ryl heterocyci oal kyl, al Ice nyl, arylal Ice nyl, 

cyctoaltce nyl arylcycloal konyl, Ii ele roa rylcycioal Ice nyf, h ate rocycloalkenyl, 
15 arytholerocycloalkenyl, heteroaryiheterocyctoalkenyl, alkynyl, arylalkynyl, aryl, 

cycloalkylaryl heterocycloallqrlaryl, cycloalkenytaryi, helerocycloalkenylaryl 
hele mary!, eye loal kyl heteroa ryl heterocyc lea! kylh ste roaryl, cyctoal ke nyl hele roaryl or 

heterooycloarkenylheteroalyl; 

and 

20 R3’ is alkyl, arylaJkyl, heteroarylalkyl, cycicialkylalkyl, heteroayc4oalkylalkyl, 

a rylcycloal kylalkyl 1 ste roarylcyci oalkylalkyl awl hots racycloal !q4alkyl, 

hete roarylheterooycloalk-yl a] kyl, cycloal ky! a ryl eye Foal Icy!, hete roa rylcycloalkyl, 
beterocycloaJkyi ajymeterooyoioaikyJ hetaroaIyJbetorocycJoaJkyI, alkenyl, arylalkenyl, 

cycloal kenyl, a rylcycloal kenyl, heleroarylcycloal ko nyl, hete rocycloalkenyl, 
25 arylheterocycloackenyl, lieteroarylheterocycloa!kenyl, a!kynyl, arylalkynyl, aryl, 

cycloalkytaryl, heterocycloatkylaryl, cycloalkenylaryl, heterocycloalkenylaryl, 
heteroary!, cyooa!kylheteroaiyl, heterocycIoaIkyheteroaryI, cycloalkenylheleroaryl, 
heterocycloalke nylie Esroajyl; 

with the following proviso, that when U, R7and ft cyclize to form the following 
30 bicyclic structure: 
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W cannot be a bond. 

5 2, A compound of claim 1 having the following structure 

H2 

R1 

R2 H2 
A’ 

/13 

HN RHN MN 

A 
RGR3W 

R6Hfi( 
Ta 

R14 t" R4 R7a\Y 
R 

LI II IV 

10 wherein H, R’, R2, R3. B4, R BT, RTa and Ware as defkied above, provided that in 

structure II, W is not a bond. 

3. A compound of claim 1 having the following structure 

HN N 
- 

R6 I 

15 R5

C 
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wherein R. B’, R2, E, R, R5 and W are as defined above, wherein to is 1 to Sand ole 
0 to 5. 

4. A compound of claim 1 having the following structure 

R7 E1 N 

(a 6b??F44 

5 R5 R 

wherein fl, R1, H2, B5, R5, fl R7 and W are as defined above, wherein Is is ito 5 and 
c is U to S. 

5. A compound of claim 1 having the following structure 

Re 

HN’Re N 

R6_J4 I 

Nb
 Re

 

10 RSR 

wherein R, R’, H2, B3, R8, R8, H7 and W are as defined above, b is I to 4 and o is   to 

15 6. A compound of claim 1 wherein R is alkyl. 

7. A compound of claim 6 wherein Ht is methyl. 

6. A compound of claim I wherein R2 is H. 
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9. A compound of dam 1 wherein R6 is awl, (R2)i0-aryl, heteroaryl or (R21)1.6-

heteroaryl. 

5 10. A compound of claIm 9 Semin RG is , (21)1_2 OOr 

C> 
11. A compound of claim I wherein e is �CN, halo. aryl, (R22)12-aryl, heteroaryl 

or {R)i.2-heteroary. 

�10 

12. A compound of claim I I wherein R is �ON, halo or alkyne. 

13. A compound of claim 12 wherein R is F Or 

/(??C  N 
15 14. A compound of otaim I who Foin R2 is F . NC N, 

CNor . 

15, A compound of claim 1 wherein W is -0(0)-. 
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16. A compound of claim I wherein R4 and 0 form 

17. A compound of claim I having the following structure 

H 

0 
wherein 45 and R6 are as defined as above. 

18. A compound of claim 17 wherein R5 is independently selected from the group 
consisting of arylalkyl, aryl, heteroaryl, -C(NR’’)R8, -C(0)R8, -C(0)OR°, ary(-R2’ and 
hrnaryR21 

10 

C 19. A compound of claim 18 wherein R° is N 

I 

3 N -t ’C 
I 

(7 

HaI)T GH3 F 
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() IC1 LCN 

H 

and 0. 
20. A compound of claim 18 wherein Rg is independently selected from the group 
consisting of aIkyJ oycIoakyI, an/I, aryIaIkyI, heteroaiy R’8-alkyl, R15-aryl, and Ff°-- 
heteroaryl. 

21 A compound of claim 18 wherein A° is independently selected from the group 
consisting of alkyl, cyctoalkyl awl, arylalkyl, heteroaryl. R’6-alkyl, Rlearyl, and R18-

10 .heteroaryl. 

22. A compound of cIa m 18 whereii, R8 is independently selected from the group 

[11 f?j 

consisting of -CH5, 

S 

b (CN QCN 
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i0CH3 

2 
Oh\K OH3 

� 

and Cbt. 

5 23. A compound of claim IS wherein A° is independently selected from the group 

isK 
consisting of -CHs, F F U 

5 c (icN

 

ON Q IN; 
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sx 

ctcc5 

jCe 

VT p 
ccb Cu8 

S 

and 

10 

0 

24. A compound of daim 20 wherein RIB is 1-5 subsiltuents independently 
selected from the group consisting of aWyI, halo, -CE3, -ON. -SR19 and -0R20 

25. A compound of claim 21 wherein RIBs 1-5 substituents independently 
setected from the group consisting of a}lo/l, halo, -CF3, -ON, -SR19 and -OP20. 
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26. A compound of claim ao wherein R° is 1-5 substituents independently 
a 

selected from the group consisting of hata, -ON, -OOH<CI-MIz. -OCH3. -OH3, 

dandd 

5 27, A compound of claim 21 wherein A is 1-5 substituens Independently 

selected from the group consst!ng of halo, -ON, -OCH(CHS)2, -001,13, -OH1 

and. 

28. A compound of claim 18 wherein H21 is I -S substituents independently 
10 selected from the group consisting of halo -OCH(CH5)2 -OH3, -OF5, 00H3, 

’CH(0H3)2 and -ON. 

I. 
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fl 

I. 

ME 

29, A compound selected from the group consisting of: 

3r 

oN1fCNH Y" 
N.  

o0 ii
 OHS 

Jo 6° 

N 

\ I 

N 
Nc; 

0 

60 0 
0 
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I. 

LA 
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U 

El 



n r 

L 
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HC N,CH3 

0 
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NO

 

9A0 
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H 

93- 

NH

 

N’ OH3 

0 

PCT/0S2006/032918 
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H CH

 

Nal 

96 N 

fOoH 

6 

0, A pharmaceutical composition comprising an effective amount of a compound 
of claim 1 and a pharmaceutically effective carrier. 

 H

31. 4 pharmaceutical composition ccItnprisng an effective amount OF a compound 
of claim 29 and a pharmaceutically effective carrier. 
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32. A method of inhibiting aspartyl protea.se comprising administering to a patient 

in need of such treatment an effective amount of a compound of claim 1. 

5 33. A method of inhibiting aspaityl protease comprising administering to a patient 

in need of such treatment an effective amount of a compound of claim 29. 

34. A method of treating cardiovascular diseases, cognitive and 

neurodegenerative diseases, and the methods of inhibiting of Human 

10 Immunodeficiency Virus, plasmepiris, cathepsin 0 and protozoal enzymes comprising 

administering to a patient in need of such treatment an effective amount Of a 
compound of claim 1. 

35. The method of claim 34 wherein a cognitive or neurodegerlerative disease is 

15 treated. 

36. The method of claim 35 wherein Alzheimer’s Disease is treated. 

37. A method of treating caniiovasc&ar diseases, cognitive and 

20 neurodegenerative diseases, and the methods of inhibiting of Human 

immunodeficiency Vinjs, plasmepirrs, cathepsin D and protozoal enzymes comprising 

administering to a patient in need of such treatment an effective amount of a 

cornpoundofclaim L 

25 38. The method of clean 37 wherein a cognitive or neurodegenerative disease is 

treated. 

39. The method of claim 38 wherein Almeiniers Disease is treated. 

30 40, A pharmaceutical composition comprising an effective amount of a compound 

at claim 1, and an effective amount of a cholinesterase inhibitor Or a muscarinic m1 

agonist Or in2 antagonist in a pharmaceutically effective carrier. 
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41 A pharmaceutical composition comprising an effective amount of a compound 
of claim 29, and an effective amount of a cholinesterase inhibitor or a muscarinic m1 
agonist or m2 antagonist In a pharmaceutically effective carrier. 

5 42, A method of treating a cognitive or neurodegenerative disease comprising 
administering to a patient in need of such treatment an effective amount of a 
compound of claim 1 in combination with an effective amount of a cholinesterase 
inhibitor. 

10 43. The method of claim 42 wherein Alzheimer’s Disease is treated. 

44. A method of treating a cognitive or neurodegenerative disease comprising 
administering to a patient in need of such treatment an effective amount of a 
compound at claim 29 in combination with an effective amount of a cholinesterase 

� 15 inhibitor. 

45. The method of claim 44 wherein Alzheimer’s Disease is treated. 

46. A method of treating a cognitive or neurodegenerative disease comprising 
20 administering to a patient in need of such treatment an effective amount of a 

compound of claim 1 in combination with an effective amount of a gamma secretase 
inhibitor, an l-IMG-CoA reductase inhibitor or non-steroidal anti-inflammatory agent. 

47. The method of claim 46 wherein said HMG-CoA reductase inhibitor is 
25 atorvastatin, ovastatin, simvastalin, pravastatin, fluvastatin or rosuvastatin. 

40 46. The method of claim 47 wherein Alzheimer’s Disease is treated. 

49. The method of claim 46 wherein said non-steroidal anti-inflammatory agent is 
30 ibuprofen, relafen or naproxen. 

50. The method of claim 49 wherein Alzheimer’s Disease is treated. 
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SI. A niethad of treating a cognitive or neurodegenerative disease compæsing 
administering to a patient in need of such treatment an effective amount of a 
compound of claim 20 in combination with an effective amount of a gamma secretase 
inhibitor, an HMG-CoA reductase inhibitor or non-steroidal anti-inflammatory agent. 

52. The method of claim 51 wherek, said HMGCoA roductase inhWtor is 
atorvastatin, lovastatin, simvistatin, pravastatin, fluvastatin or rosuvastalin. 

53. The method of claim 52 wherein Alzheimer’s Disease is treated. 

54. The method of claim 51 wherein sad non-steroidal anti-inflammatory agent is 
iburirofen, retafen or naproxen. 

55. The method of claim 54 wherein Alzheime?s Disease is treated. 

56. A pharmaceutical composition comprising an effective amount of a compound 
at claim 1, and an effective amount of a gamma secretase inhibitor; an HMG-COA 
reductase inhibitor ora non-steroidal anti-inflammatory agent. 

20 87. A pharmaceutical composition comprising an effective amount of a compound 
at claim 29, and an effective amount of a gamma secretase inhibitor; an l-IMG-CoA 
reductase inhibitor or a non-steroidal anti-inflammatory agent. 

58. A method of treating a cognitive or neurodegenerative disease comprising 
25 administering to a patient in need of such treatment an effective amount of at(east 

one compound of claim I in combination with an effective amount of one or more 
10 compounds selected from the group consisting of a cholinesterase inhibitor, 

muscannic n,1 agonist or m2 antagonist, gamma secretase inhibitor, an HMG-CoA 
reductase inhibitor and non-steroidal anti-intlammatory agent. 

30 

59. A method of treating a cognitive or neurodegenerative disease comprising 
administering to a patient in need of such treatment an effective amount of at least 
one compound of claim 29 in combination with an effective amount of one or more 
compounds selected from the group consisting of a cholinesterase inhibitor, 



INHIBIDORES DE ASPARTIL PROTEASAS 

CAMPO DE LA INVENGION 

La presente invenciOn se refiere E idbidcres de aspartLi proteasas, a 

composiciones farmaceuticas qua coniprenden dichos compuestos, a su uso an el 

tratamiento do enferniedades cardiovasculates enfermedades cognivas 
y 

neurodegenertEvas, 
y a su uso como Enhibidores del Virus do Inmunodeficiencia 

Humana, plasrnepsinas, catepsina 0  aromas do protozoos. 

ANTE CEDENTES 

En Is actuaJidad so conoce una cantidad do proteasas aspÆrticas, qua 

incluyen In pepsina A 
y 

C, renina BACE, BACE 2, Napsina A, 
y 

catepsina 0, (as 

cuales Se ban jmplicado en afecciories patoogicas. La funciOn del sistema repina-

angiotensina (SRA) an Is regulaciOn do Is presion sarigulnea 
y 

electrolitos do 

fluidos he side then establecida (Oparil, 5, etal. N Engi J Mind 1974; 291:381-

401/446-57). El octapeptido Angiotensina-11, un potente vasoconstrictor 

esbniulador pare In beracion as Ia aldosterona adrenal, as procesdo a partr del 

decapeptido precursor Angiotensina-J, el ouaJ a su ver es procesado a partir del 

angiotensinOgeno nor Is enzima renina. AdernAs Se hallo quo In Angiotensina-lI 

cuniple funciones an el desarrollo celular del musculo liso vascular, iriflamacil 

generacion de especies con oxigeno reactivo It trombone 
y 

tiene influencia an In 

aterogØnesis 
y 

el card vascular. En materia cllnJca, Se conoce muy bien el 

beneficlo de In interrupciOn de In generaciOn de Is angiotensina-11 a haves del 

an%a9onSmo de In coHversitn do la angiotemsina-I 
y 

existe una canhidad be 

tØrmacos irihibidores de ACE en el mercado. Se espera qua el bloqueo de to 

conversion temprana do Ia angioterisina an angiotensina-1, an decir In inhibicion 

de In enzima renina, tenga efectos similares aunque no identicos. Dado qua to 
C. 214665 

0. P.O. renina as urn aspartil proteaa cuyo 6nico sUlstrato natural as el 

angiotensinogeno. as cree qua habria memos efectos adversos frecuentes pare 



controlat Is presiOn sangulnea she 
y 

los sntomas relacionados regulados par Is 

angoIensina-11 a traves de su inhibioiOn. 

Otra proteasa, Is Catepsina 0, esta involucrada an Is biogenesis de los 

lsosomas 
y 

Is Iocalizacian do proteinas, 
y 

edemas puede ester involucrada an el 

procesaniiento del antigeno 
y 

presentacion de los fragmentos del peptdo. Se Is 

no4nculado a numerosas enferrnedades quo ncluyen Is enfermedad do 

Arzbein,er, enfermedad del tejido coriectivo, distrofia muscular y cancer de mama. 

La enfermedad do Alzheimer (EA) as one enfermedad neurodegenerativa 

progresiva qua finalmepite as fatal. El avance de Is enfermedad esth asociado con 

Is perdida gradual do Is funcian cognitive relacionada can Is memolia, of 

razonamento la orientaciOn 
y 01 juicio. Los cambios an oF comporlamiento qua 

incluyen confusion, depresiori 
y 

agresion tamben Se maniiestan a rnedida we 

0 avanza la enfermedad. Se cree qua Is disfunejon cognitive 
y 

psicomotriz surge de 

Is funoiOn neuronal alterada 
y 

de Is perdida neuronal an el hipocampo 
y 

cortoza 

cerebral. Los tratarnierttos pars a EA normalmente disponib(es son pallaUvos, 

aunque alivian as trastomos cognitivos 
y 

psicomotrices, no evitan el avance de Is 

enfermedad. Par In tanto, exists one neoesjdad medica no satisfecha de qua los 

tratarnientos do Ia EA detengan et avance de (a enferniedad. 

Los sellos distintivos patalOgJcos de Is EA son Is deposiciOn do places de I-

amiloide extracelular (P13) y nudos neurofibrilares intracelulares quo contierlen Is 

protelna tau fosfori(ada an forma anorrnsl. Los indididuos con EA exh’bon 

depOsitos do AD caracteristicos, cr1 regiones del cerebro conocidas como 

iniportantes para a memoria 
y 

to cogniciOn. Se cree quo A13 as at agente causante 

fundamental de Is pØrdida y disluncion de las celulas neuronIes quo so aSOa 

con Is decljnacjOn cognitive 
y 

psicomotriz. Las places amiloides consisten 

predominantemente an peptidos P13 compuestos de 40 a 42 residues do 

arnnoddos, its males dethan dad prooesamien%o do a p,otena precuTsora 
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amiloide (PPA). La PPA as procesada par multiples 
y 

diferentes aotividades do 

proteasa. Los peptidos A13 surgon do Is osoisiOfl do Is PPA par Is 13-secretasa an 

Is posician correspondents al extrenio N -terminal its A13, 
y 

an el extreme C -

terminal par Is actividad do y-secretasa. Ademªs Is  PPA as esoindida par Is 

actividad do a-socretasa quo do per resultado el fragments no-amiloidogenico 

socrotado conocido come PPA soluble. 

Una aspartil proteasa conocida come BACE-1 he side identifloada coma Is 

actividad de -seorotasa responsable par Is escieion de Is PRA an Is poi 

corrospondiente al extreme N -terminal its loss peptidos AW 

La evidencia genetica 
y 

bioqulmica acumulada sostiene Un papal central its 

AD en a etiolog’a do to EA. Par ejemplo, Se he demostrado quo AD es taxies pace 

las celulas neuronales in vitro 
y 

cuando as inyoctan an corobros do roedores. Miss 

aJn, as con000n formas heredadas do EA do aparioiOn tomprana an las cuales 

ostªn presentes mutacionos bien definidas do PPA o las presonilinas. Estas 

mutaciones intensifican Is produccion do Ap 
y 

so consideran causales do Is EA. 

Dado quo los peptidos AD Se fornian coma resultado de Is actividad do 3-

secretasa, Is inhibiciOn do BAOE-1 dabs inhibir Is formacion de pØptidos Aft Ce 

esta modo, Is inhibicion do BACE-1 as un entoque terapeutico at tratamiento do 

EA 
y 

otras onferniedades cognitivas 
y 

neurodogonerativas oausadas par Is 

deposicion do Is place A13. 

El virus its inmunodeficiencia bumana (VIIH) as el agents causante del 

sindromo do inmunodeficiencia adquirida (SIDA). Se he demostrado olrnicamente 

quo Its compuostos tales come indinavir, ritonavir 
y 

saquinavir, quo son 

inhibidores do Ia aspartil proteasa del VIH, dan par rosultado Is disminucion do to 

cargo viral, Coma tales, los compuostos descriptos an to presente serlan Miles 

ears at tra%aniento del SDA. Tradcionarnento, Un banco pTncipaI do los 
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investigadores he sido to HIV-1 proteasa, one asparlil proteasa relacionada con Is 

renina. 

Adomªs, el virus do Is loucemia do celulas T humana tipo I (I-liLy-I) as Un 

retrovirus humane quo he and clinicamente asociado con Is leucemia do celulas I 

an adultos 
y 

otras onfermodades cronicas. Al igual qua otros retrovirus, el HTLV-1 

requiere one aspartil proteasa one procesar las protelnas precursoras virales, las 

cuales producan viriones niaduros. Esto mace quo Is proteasa sea on blanco 

atractivo pare el diseno its inbibidoros. (Moore at at. Purification of HTLV-I 

Protease and Synthesis of Inhibitors for the treatment of I-lILy-I Infection 55 

Southeast Regional Meeting of the American Chemical Society, Atlanta! GA! US 

Noviembro 15-19 2003 (2003)! 1073. CODER ; 69EUCH Conference, AN 

2004:1 37641 CAPLUS). 

Las plasmepsinas son onzimas aspartil proteasas esenciales dot parØsito 

de Is malaria. Los compuestos pars In inhibition de las aspartil proteasas 

plasmepsinas, particularmente I, II, IV 
y HAP! estØn an desarrollo pare at 

tratamiento do Is malaria. (Freiro, at al. WO 2002074719. Na Byoung-Kuk. eta’., 

Aspartic professes of Plasmodium vivax are highly conserved in wild isolates! 

Korean Journal of Parasitology (Jun10 2004), 42(2) 61-6. Journal code: 9435800). 

MÆs aiTh, los compuestos utilizados pare apuntar a It aspartil proteasas 

plasmepsinas (por ej., I! II, IV 
y HAP)! hen side utilizados para motor a las 

parasitos do Is malaria, tratando do aste modo a Ids pacientes asi afectados. 

Los compuestos qua actan coma inbibidores do aspartil proteasas Se 

describer, par ejemplo. an Is Solicitud USSR 11/010.772, presentada el 13 de 

dicierTibre de 2004, incorporate ala presente como reference. 

El documento W0/9304047, incorporado a Is presents corTlo reference, 

describe las compuestos quo tienen on nUcleo de quinazolin-2-(ti)ona. El 
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documento arguments quo Ids compuestos descriptos an el mismo Son 

irihibidores de Is transcriptasa inverse del VIH. 

La Publicacien Estadounidense No. US 2005/0262826 Al! incorporada a Is 

presents coma referenda, describe difenilimidazopirimidin to -imidazol aminas, 

due as consideran Oftles para el tratamiento terapeutico, prevencion a alivia do 

una enfermedad 0 trastorno caracterizado par los depositos 3-amiloides 0 nivoles 

3-anliloides elevados en Un paciente. Los estates the Is enfermedad mencionados 

en Ja pubIicaiOn incluyen Ia enfermedad do Alzheimer, el desequilibrio cognitive 

love! el sindrome do Down, Is hernorragia cerebral hereditaria con amiloidosis do 

hpo holandes, Is angiopatla amiloide cerebral yla demencia degenerative. 

La PublicaciOn Estadounidense No. US 2005/0282825 Al, incorporada a Is 

presents come roferencia, describe amino-65-difenhlimidazolonas, quo so 

consideran L)tiles pars el tratamionto torapeutico, provenciOn a alivio de una 

enfermedad a trastorno caracterizado por Ids depOsitos p-amiloides to nijeles 
- 

amilojdes olevados an un pacionte. Los ostados the Is enfermedad mencionados 

en a publicacion incluyen Is enfermedad de Alzheimer, el desequilibrio cognitive 

leve, el sindrome do Down Is bemorragia cerebral lieroditaria con anhiloidosis do 

tipo bolandes, Is angiopatia arThiloide cerebral 
y 

Is demencia degeneraliva. 

Otras publicaciones quo revolaron corTipuestos qua son Oldies pare Cl 

tratamiento de Is enfermedad do Alzheimer incluyen Is WO 2006/044492, Is cual 

revels compuestos do espiropiperidina quo son inbibidores its Is 3-socretasa, 
y 

Is 

WO 2006/041404, Is cual revels amino compuestos sustituidos qua son Miles 

pairs el tratanliento 0 profilaxis do patologi3s relacionadas con At Arlhbas 

pubJicaciones as incorporan come referenda. 

SHTESlS CE LA INVENGION 

La presents invoncian as refiere a oornpuestas quo tionen Is formula I 

estructural 
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0 su estereoisomero, tautOmero o sal aceptable pare use farmacŒutico, 

donde 

j es 0 0 1; 

as 0 o 1 sienipre que cuando k es 1, U no pLiade ser -N-; 

W es un enlace -C(S)- -S(0) -, -S(C)r, C(0)-------C(R6)(R’)m 4J(R). 

0 

U es -NJ- 0 

R as I a 5 grupos 

R1, R2 y R5 Se seleccionan indepandientemente del grupo integrado per H, 

alquLlo. arilaiquilo, beleroarilaiquilo, oicIoaIquilsIquilo, heterocicloalquilalquilo, 

arilcicloalquIalquilo! beteroarilcicloalquilaiquilo, arilheterocicloalquilalquilo, 

heteroarilbeterooicloalquflalquilo, ciciolquiio, arilcicloalquilo, heteroarilcioloalquElo, 

heterocicloalquilo arilheterocicloalquilo, heteroarilheterooicloalquilo, alquenilo, 

arilaiquenilo, cicloalquenilo, arilcicloslquenhlo, heteroarilcicloalquenhlo, 

heterocicIolquenito, aritbeterocioloalquenilo, heteroarilbeterocicloslquenilo, 

alquinilo, arilaiquinilo, arito, cicloalquilarilo, heterocicloslquilarilo, cicloalquenilarilo, 

heterocic I oa I q u en’ I an lo, h ete ro an lo, ci ci osi q Li I heteroari lo, heterocicloa I q Ui’-- 

heteroarIo, cioloalquenilheteroarilo, heterocicloalquenElheteroarilo, -OR’5, -CN, 

-G(NR’’)R, -C(0)R°, -C(0)0R9, -S(0)R, -S(0),R’°, -G(0)N(R")(R12), 



0 

-S(0)N(R")(R’2), -3(0)2N(R’1)(R’2)! -NO2, N=c(Ra), y �N(R’’)(R2), Siempre qua 
RI y Re no Sean ambos seleccionados S -NO2, -N=C(Re)2 y 

R3 Re y R1 Se seleccionan independientemente del grupo inhlgrado poT Fl, 

aiquilo, arilaiquilo, heteroarFlaJquilo cicloalquilalquilo, IleterocicIoaIquilaIqLIilo, 

aciccloaquialqui%o, heteroanlcco&quialquio, 

heteroarilheterocicloalquilalquilo, cicloalquilo ariloFcloalquilo, heteroarilcicloarquilo, 

heterocicloalquilo, arilbeterocicloalquilo, heteroarilheterooicloalquilo, aiquenilo, 

arilaiquenFlo, cicloalquenilo, aripcicloalquenilo, heteroariloicloalquenilo, 

eterocici oal q ue nil 0, a ri I heterooFcj oalqu nile, h eteroa ri I heterocicl oalq Ue nil 

arguinilo, arilalquinilo, arilo, cicloalquilarilo, heterociolosiquilarilo, oicloalquenilarllo, 

hete roc i ol oa Pq u en i I an 10! hete ro a ri Ia old oalq UI I heteroari lo, heterocicloa I q ul I-

hetecoarjlo ojcloalquenilheteroarilo, heterocicloalquenilbeleroarilo, halo, -0H2-0-

Si(R7)(R10)(R’9), -SF1, -CR -OR9, -C(0)R, -C(0)OW, -C(0)N(R")(R12), -SR’, 

-5(0)N(R’’)(R’2), -S(0)2N(R11)(R12), -NJ(R11)(R12), -N(R11)C(0)R5, _N(R)S(0)RID, 

-N(R")S(0)2R10, -N(R")C(0)N(R12)(R13), -NI(R’1)C(0)0R9 y �C(=NOH)R3; 

y R7a se seleccionan independientemenle del grupo interad0 per Un 

enlace, alquileno, arilelquileno, heteroarilalquileno, cioloalquilalquileno, 

heterooicloalquilalquileno, ariloioroalquilalqui!eno, beteroarircicloalquilalquileno, 

arillleterocioloalquilalqLlileno, heteroariJheterocioloalquilarquileno, cicloalquileno 

a ri I ci cloa Ig ui len o, heteroa ri I oicloa Iq U ii e no, hete rod aba Iqui lena, sri lii ete rocicl 0-

a]quileno, heteroarilheterocicboalquileno, alquenireno, ariraiquenileno, 

cicloalquenireno ariloicloalquenileno, hpteroarilcicloalquenileno, heterociclo-

alquenileno, arilheterocio!oalquenileno, heteroarliheterociclo alquenileno, 

alquinileno, arilaFquinileno, arileno, cioloalquilarileno, beterocicloalquilarileno, 

cicloalquienilarileno, cicloalquenilarileno, heterOcicicalquenilarileno, lieteroarileno, 

oicloalquilheteroarileno, beterocicloalquifrietoroarilena, cicloalquenilheteroarileno y 
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beterocicloalquerijlbeteroarileno, siempre qua ambos R4 y R7a no seen ariibos un 

enlace; 

y 

R70 luntos pueden ser ulna cadena de carbono do C1 a C, donde, 

opcjonalmente, uno, dos o tres carborios der anillo pueden ser reemplazados p01 

-0-, -G(0)- -CS)-, -S, -S(0)-. -S(Q)r 0 -N(R5)-, y W 
y 

R7 unto con los atomos 

de carbono a Ida cuales estos estÆn unidos. forman un anillo de  a   miembros, 

opcionalmente sustituido con ft con las siguientes condiciones 

qua cuando at nienos uno de los csrbonos as reemplazado por -0-, -C(0)-

C(S)-  -S-, -5(0)- ,-3(0)1-0 -N(R5)-, entonces e’ nUmero de carbonos an Is 

porcion R4 
y 

R 78 de Is osdena qua so tine a U as b, nonce b as 0 a 5, 
y 

el nUmero 

de carbonos qua estan an a porciOn R4 
y 

R 7 do Is cadena quo as une con el 

carbono de -C(R)- as C, donde o as U a 5; 

due cuando j as 0 0 1, at rrenos uno de los carbonos del anil!O dabs ester 

reeniplazado par -0-, .C(0)-, -C(S)-. -9-. -S(0)- ,-S(0)2-o -N(R5)-; 

quo cuando j as 001 
y 

solo un carbono dol anillo as reeruplazado con -0-. 

-C(0)-, -C(S)------5(0)- -S(0)2-0 -N(R5)- R 4 y R 7ano pueden former un 

CIC 10 a I q Ul eta 

Rn Se selocciona iridependientemente del grupo integrado por FL aJquiio, 

acil s(quio, hee,oarIaiquio, cicloai quIaI quI o, heleroci ci oal quiaqui 0, 

arilcicloalquilalquilo, heteroarildcloalquilalquilo, arilheterocicloalquilalquHo, 

heteroarilheterocjcioalquilalquilo, cidoalquilo, arilcicloalquilo, heteroarilcicJoalquilo, 

heterocicloalquilo, arilhetorocjcjoajquilo, heteroarilhateroocloaIquilo, alquenilo, 

arHalquenilo, ccloalquenilo, arilcicloalquenilo, heteroarilcicloalquenilo, 

heterocicloalquenilo, arilheterocicloarquenilo, beteroarilbeterocicloalguenilo, 

alquinilo, arilalquinilo, arilo, cicloa!quilarilo, beterocicloIquilsrilo, cicloalquenilsrilo, 

heterocicloalqueriilar(Io, heteroarilo, cidoaiquiIheteroarIo, hetorocicloa%qiil-

heteroarilo, cicloalquenilbeteroarilo, heterocioloalquenilheteroari!o, -OR15, 



N( R15)(R1 s) 
-N(P15)C(0)R16 N(R15)S(0)R N (R15)S(0)2R’6, 

-N (R1 5)5(Q)2N(R)(R1 7), -N(R1 ’)S(0)N(R1)(R’7), -N(R1 s)C(o) N(R)(R’7) 
y - 

N (P 1)C (0)OR’ 

Be selecciona independientemente del grupo integrado per H, alcjui!o, 

arilaiquilo, beteroarilaiquilo, cicloalquilalquilo, heterocioloalquilalquiJo, 

arilcicloalquilalquilo, heteroarilcicloalquilarqth{o arilheterncicloalqu(lalqutIo, 

heteroarilheterocioloarquilalquilo cic]oalquilo, arilcioloalquilo, heteroarflcicloalquilo 

heterocicloalquilo, srilheterocicloalqLiilo, heteroarIheteroaicIosIquElo, aiqusnilo, 

artlalquenilo, olclos Iqu eni lo, a ri I oicloa Iqueni 10! heteroa ri Idol oalque nib 

heterocicloalguenilo, arilheterocioroalquenilo, bel&roarirlieterooiclo&quenFlo, 

aiquinhlo, arilaiquinilo, arilo, cicroalquilarilo, baterooFcIoaIquEIariIo, ciorOalquenilarflo, 

heterocioloalquenilarNo, heterosrilo, cicloalquiJheteroaro heterocidosiquit-

heteroarElo, oiclnslquenillieteroarilo 
y 

heterooicJoaqueriilbeteroarto; 

BeRlo  selecdona independentemente del grupo integrado por H, aiquiro, 

ariIlquiIo, heteroariralquilo, cicloalquilaPquilo, beterocioloarquilalquilo, 

arilcicloalquilalqu[Jo, bsteroarilcicloalquilalquilo, arilheterooclOalquE!arqUiIO, 

heteroarilheterocicloalquilarquilo, cicIoaquiIo, arilcicloalquilo, hateroariIcicIoIquiIo, 

heterocialosiquilo, arilbeterociolcalquilo, beleroarilbeterocicloalquiFo, atqueflilo, 

arilarguenilo, oicloalquenilo, arIcicIoalqueniIo, heteroarilcicloalqueriilo, 

hete rod ctoa que nil o an I heteroci cIoa Iq ue ni Lo, ti eteroa r I heterocici oa quo nil °, 

aiquinilo, arilalquinilo, arilo, c[cloaPquiJrilo, beterooicloIquiIariIo, cicloalquenilarilo, 

beterocicloslquenilarilo, heteroarilo, cicroarquilbeteroarilo, beterociolcalquil-

heteroarilo, cicloalquenilMteroarilo, heterocicloalqułnflheteroaril 
y 

R11, R11 
y 

RU Be seleccionar, Endeperidientemente del grupo integrado per 

H, aiquiro, arilaiquEro, lieteroarilaiquilo, cicloalqLlilalquilo, heterocicloalquilalquilo, 

arilcioloalquilalquilo, heteroarilccIosIquiraIquiro, arilheterocicro&quilalqurjo, 

heteroariIbterooicIoalquiIaIquiIo, cicroalquilo, arilcioPoslquilo, heteroariloioloalqui’o, 
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heterocici oal q UN 0 � art1heterocicloalquilo, hetaro a hi hetaroci olca Iq U Jo, al qu en’ ro, 

arilaiquenilo, oicioalqueniio, arilcicloalquenilo, beteroariloioloalquenilo, 

heterocicloalqueniPo, aritheterocicloalquenuo, heteroacilheterocAdoaJquenio, 

aiquinhlo, arilaiquiniro, arilo, cioloalqLiirarilo, heterocioloaiquitariPo, cicloalquenilarilo, 

heterocicloalquenilarilo h ete roan po. ci oloa lq Ui lb eteroa ri Pa, ti eteroci otoal q uil - 

ate ros ru o ci ci oa ’quo n lb eta roan Pa, heterecicloalquenilheteroariio, -C(0) RE 

-C(c)0R9, -8(0) R10, -S(0)2R10, -G(0)N(R1 5)(R 
16), 

y �eN; 

R15, Rie y R17 Se seleccionan independientemente del grupo integrado pot 

H alquilo aria] qu i bo, ti eteroa ri baj qLj ilo ci claalq uilalquilo, heterocicloalq uitsqu(lo. 

arilcicboaiquilabquilo, heteroaribcioloalquirabquilo, atibhetarocJcloalquflalquilo, 

heteroarilheterocFcloaiquirabquiJo, cucloalquilo, anilcicloarquilo, beteroanilcicloabquilo, 

heterocicloaiquilo, ariibeterociaiosiquiro, beteroariJbeterocicloalquiio, aiquenhlo, 

arilaiquenhlo, cicloabquenhlo, aniicicloabquenilo, heteroariicicboaiquenhlo, 

heterocid oar q u eni 0, a nih eta rod o)oai q uenii 0 beta rOa liii eta ro ci cloal q uenhI 0! 

aiquinhro, anilaiquinibo, ariio, cicioaiquhbaniio, heterocicioabquibanhio, cicioalqueniiariio, 

hete roe i croa iqu en ia ru o, hetero aruba, cicl cal q ui I heteroani 10! heterocicloalQUII-

heteroarilo, crcloalquenilheteroanjio, heterocicIoalqueniJheteroariia, RlalqUiiO. IS 

arhiaiquulo, R18-tieteroarhlalquiio, RtacicioaiqLlir,PqUiio, R1_IieterocicboaiquhIaIquiJo, 

R-arulcrcIoaIquuIaIquilo, R1’-tieteroariIcicioaiquhlaJquulo, R-ariibeterocicioaiqUil-- 

alquhio, REtleteroaniibeterooicroaiquiiaIquiio, 18-cioboaIquiio, R-aniIcicioaIquFlo, 

j1 °-heteroaridcIoaqo a1 E4feroi0aiqthio RtEaniheteracicioaJquJio, Ra 

beteroarilheterocicloalquiio, RSaiqUeniio. R18_anilaiquenubo, RE-dcIoaIquenilo, 

RTh_ariicicloalquenuio, R’8-heteroanilcJcioaiquenlio, R18 heterocicloalquenijo 
r"-

ariibeterocicloaiqueniio. Rm_heteroariiheterocicioapquenilo, R10-aiquinhlo, R-- 

arhlaiquinhlo, R-arhlo. R18-cicloalquiiarhlo, R-heterooicIoaIquiiariJo, P18-

cicioaiqueniiarilo, R1 B_heterocicloalqueniparipa, R1 3-hetenoarilo,FIs-



Cl cal q u flu eteroa rib, Rs&_h eta rocicl 081 q uilhate ro a hi a -oicl OSI q Uen ii hate ro an 10 

y R-beterooicloalquenilheteroarilo; a 

R15. R16yR17son 
0 0 B23 

0 

(I 

in 

n 

condo R2a representa 0 a 5 sutituyentes, m es 0 a 6 
y 

n as 0 a 5; 

as 1-5 susttuyentes selaccionados independentemente del grupo 

integrado por aiquilo, arilaiquilo, heteroarilalquilo, cicloalquilalquiPo, 

eta ro ci ci Ca Iq Ui Pal gui ía an I cic I oalq ui lag U ia, hete ro ii ’ci cbs I q Ui Ia Pq uil 0, 

sri I heteroci ci oa Iq UI’ a I q U be bate roan fri eterocici oal q U lal q Ui 10! cicloa I q U lo, 

anilcicloalquilo, beteroarilcicroalquilo, heterociclosiquilo, arilIleterocicloaIqLJilO, 

hate roan I beta roci cbs lq Ui Jo, al q uen 110! an I alq uen ilo, cicloa I q Uefl i lo, 

Sri Id oros rq u nil o, Ii eta rca ri cic I Os Iq Lien i 0 � hete rod ci oaj q Lie ft la 

arilbeterocicloalquenilo, hetaroarilheterodicloalqLlelliro, alquinilo, arilalquinibo, ahlo, 

cidloalqUilanilo, heterocicloalquiiarilo, cicloslquenilarilo, hatarocicloalguenilanilo, 

heteroarilo, cicloalquilheteroaribo, heterocicloabquilbeteroaniro, cicloalquanil-

heteroanilo, leterocicioaiquaniihetenoaniio, -NO2, hglo, HO-alcoiaiquilo, -CF3. CN1, 

alquib-CN, -C(0)R19, -C(0)OH, -C(0)00, -C(0)NHR20, -C(0)NH1, -C(0)NIHr 

C(0)N(arqui10)1 .-C(0)N(abquii)(aniio), -C(ON(arquii)(heteroaniIo), -5R19, -S(01,R20, 

S(0)NHz, -S(0)NF-I(aiquilo), -S(0)N(arquil)(aIqUuio), -S(Q)NJH(aniio), -S(0)2N92, 

-S(0)2N F-JR19. -S(0)2NH(heterocicboalqUiio), -S(0)2N(aiuiio)2, 

-S(OhN(alquiixari(o), -OCF, -OH, -OR20, -O-heterocidoaiquibo, -0-

oioloaIqUiiaiqUiio, -C-beterocicioaiquiralquHo, -NH2, -NJHR20, -N(aIuibo)2, 

-N(aniialquiio)2, -N(anilalquii)-(heteroarilaiquilo), -NIHC(Q)R20, -NHC(Q)NIH2. 

-t4blC(0)NH(abqui)o), -NHC(0)N(aIquiI)aIqUiio), -N(alquiflC(0)NH(aiquibo), 

-N(alq uii)C(0)N(abquii)(aiquilo), -NHS(0)2R20. -NIHS(0)2NH(a1quiio), 



- NSç0Mçaqthl)a(qui(o) -N (aqui)SC5 2N H(aqilo) 

�N (alq ui I )S (0)2 N (a I q u I) (a I q UI 10); 

o dos restos RIB score carbonos adyacentes pueden estar unidos pans 

C\ (?o> O’° 
formarSL’ o 

as aiquilo, arilaiquilo, iieteroahIaIquIo, oicloalquilalquilo, 

heterocicloalquilalqui lo, arilcicloalq uliaiquilo, heteroarilcicloarquilalquilo, 

ariIlleterocicloaIqui IIquiIo, heteroariNieterooicIoaIquiIaIquio, ciclosiquilo, 

arilciclosiquilo, beteroarilcioroalquilo, heterocicloalquilo, arilbeterocicloalqtiilo, 

heteroarilheterocicloarqui 10, alquenilo, ariJaiquenilo, CiCIOaIqLJsniIo, 

arilcioloalquenilo, heteroarilcicloalquenilo, heterocicloalquenilo, arilheterociolo-

aiquenilo, beteroarilbeterocioloalquenHo, aiquinilo, ariraiquirlilo, arilo, 

cicloaJquilarilo, beterocicloslquilarilo, cicloalqLlenilarilo, heterocicloalquenilarilo, 

- heteroarilo, cicloglquilheteroarilo, beterocicIoaIqLIiIIleteroarilO, ciclosiqusnil-

heteroa riP o lists rocicl 0 alq Lien ii h etero a ri 10; 

as arilo sustituido con halo, siquilo, arilaiquilo, beteroarila!quilo, 

cic 1° a I q ul lal q U I lo, bate rocic 10 al q Lii a Iq Ui I a, a ri I cicl 0 al q Ui I a I Ui Ia, 

- hetsroarilcicloalquulalquilo, Sri IheterocicIoIquuIaIquiIo, beteroarilbeterocioloalquil-

aiquilo, ciclasiquilo, arilciorcalquipo, heteroarilcicloalquiPo, tietsrocioloalquilo, 

ariIheterocicIoaquiIo, heteroarilheterocicloalquilo aiquenilo. aiilalquenilo, 

cicloalquenilo, ariIcicIoaIquenIo, bstsroariloicloalquenilo, beterooicloalquenilo, 

arilhetsrocicloalquenhlo, hetsroarirbeterocicloalquenhlo, alquinilo, arilaiquinilo, ariPo, 

cioloalquilarilo, heterocicloalquilarilo, cicroalqusnilarilo, beterocicloalquenilarilo, 

- heteroarilo, cJoloalquilheteroarilo, heterocicloalquilheteroarilo, oicloalquenil-

beteroarilo 0 heterocioloalquenilheteroarilo, 

y 

donde cads uno de los grupos aiquilo, arilaiquilo, heteroarilaiquilo, 

- cicloslquilalquilo, heterooicloalquilalquilo, arilcioloalquilalquilo, beteroarilcicloalquil-



- 

aiquilo, arilheterocicloalquilalquilo, beteroarilheterocicloslquilslqutlo, cidoaquilO, 

arilciolcaIquilo, heteroarilcioloslquilo heterocicloalquilo, arilbeterooicloaIquilO. 

bete roa ril bete rod ci oa Iqu ilo, a Iq ue nil o, a ri I a I q u eni lo, cic los Iq ue nil o, 

arilcicloalquenilo, bete road lcicloalquenilo, bete rooicloalquenilo, arilheterociclo-

alquenilo, bete roarilheterocicloa Ill uento, alquinilo, arilaiquinilo, arilo, 

ctclosiquilarilo, heterooicloalquilarilo, oioloalquenilarilo, beterooicloalquenilarilo, 

- I q uen ii-hete roar’ Ia, ci cloa Iq Ui I bete roan lo, Ii eteroci ol oa Iq uii heteroa Fl 10, call 

heteroarilo, heterocicloalquenilheteroarilo, an R, R1, R2, R3, R4, R5, R6, R7; R8, R9, 

R10, R11, R12 yR" 

estan independientemente no eustituidos a sustituidos con I a 5 grupos 

seleccionados independientemente del grupo integrado per alquilo, arilalquilo, 

heteroarilaiquiro, cicloslquilaiquilo, heterocicioaiquilaiquiio, arilcicloalquilalquilo, 

heteroarilcicloalquilalquiio, arilheterocicloaiquilaiquilo, heteroariIheterocicioaqui-

lalquilo, cicloaiquilo, ariloicloatquiio, Iieteroarilcicioalquiio, heteroaicioalquiIO, 

arilheterocicloalquilo, heteroariiheterooicloalquilo, aFquenilo, arilalquenilo. 

cicloalquenilo, arilcicloalqueniio, beteroarilaicloaiquenHo, heterocEoloalquenilo, 

arillieterocicioslquenilo, beteroariibeterocicloaiqueniio, alquinilo, arilaFquinhio, arilo, 

cicloalquilarilo, beterocicloalquilarilo, cicioaiquenIariIo, heterocioloalquenilariFo, 

- beterosrilo, cicloaiquilheteroariio, beterocicloalquillieteroarito, cicloaiquenil-

beteroarilo, heterocicioaiqueniiheteroariio, halo, -CNJ, -C(=NJR11)R5, -OR15, 

-C(0)R15, -C(0)OR5, -C(0)N(R15)(R16), -SR’s, -S(0)N(R")(R’6), -CH(R15)(R16), 

-8(0)2N(R’5)(R1 B) _c(NOp5)pIe, -P(0)(CR1 5)d0R1 5, -N(R’5)(R16), -aiq UI1-

N(R15)(R’6), -N(R’5)C(0)R16 ,-CH2- N(R15)C(0)R’6 ,CH2N(Rl5)G(0)(R1s)(Rhl), 

-CH1-R5; CH2N(R5)(Rs), -N(R1)S(0)R’6, N(Rl5)8(0)2Rw, -CHr 

-N(R1 5)S(0)2N(R1)(R1 7), -N 

-N (R15)C(C) N(R’5)(R1 ’), -0H2-N(R1 s)c(c)N(Rle)CRII), -N(R15)C(0)0R16, -CH1-

N(R15)C(0)OR, -S(0)R15 -N3, -NO2 
y 
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y 

donde cane uno de los grupos alquilo, arilaiquilo heteroarilaiquilo, 

cicloalquHalquilo, tieterocicloalquilalquilo, arilcicloalquilalqLælo, heteroarilcicloalguil-

aiquiro, arilheterocioloalquFjalquilo, hoIero&iIhetorocicloaIquiIaIquo cicloalquilo 

arilcicloalquilo, heteroariloicloa!quilo heterodcloalquilo, arilheterocicloapquilo 

beteroarilheterocicloalquilo, alq uenhlo, arilaFquenilo, cioloalqLlenilo, 

a ri Ici cIo Iq uen ilo, heteroa ri I cid oalq u eni lo bate roolci oal qua ni ro, a ru heteroci cia-

alqueriilo, hetaroarilheterocicloalquenipo, aiquinilo, arilaiquinilo arilo, 

cioloalquilarilo, heterocEcloalquilarilo, cicloslquenipsriro heterocidoalquenilarilo, 

beleroarilo, cicloalquilheteroarilo, heterocicloalquilheteroarilo, cio!oalquenil-

beteroarijo 
y beterooicloalquenilheteroarilo en P21 estAri independfentemente no 

sustituidos 0 susttudoe con 1 a 5 grupos R22 seleoionados independienteniente 

del grupo integrado por aiquilo arilalquilo heterosrilaIquElo oicloalquilalquilo, 

heteroci ol oa I q Lii I a I q U I o, a ru dci na Iq U ii a I q uli 0 hete ro an id oloa q U I laiqu ilo, 

anl heterocicloalqui lalquilo heteroarulheterodcioaiquiialqui 10! cicloslquilo 

ariloicloalquilo, tieteroarilcicioarquilo heterocicloalquilo, arilheterocicioalquiio 

hete ro a ri I hete roe i CI oa Iqu 10, a Iq U e nJ ro, a rile Fq u en ilo, cicloaiquenilo 

arilcieloalquenhlo, heteroarilcicloalq uenilo heterodcloalquenilo, arilheterociclo-- 

aiquenilo, heteroarilheterooicloabquenipo, aiquinilo, ariIaJqunhIo arilo, 

cicloslquilarilo, heterociolcalquilarilo, dcloalqueniPariro heterocicloslquenilarilo, 

beteroarilo, cicloalquilheteroarilo, heterocicloalquilheteroarilo cioboalquenil-

beteroarilo, beterocicboaIquenIheteroarilo, halo, -CF3. -CNJ -C(NJR11)R15, -OR15, 

-C(0)R15 -C(C)0R15, -alquil-C(0)OFV5, -C(0)N(R15)(R1), -SR15. -S(0)N(R15)(R15). 

- -S(0)2N (P1 5)(R16) �C(=NQR") R’0 -P(C)(OR1 5X0R1 6) -N(R15)(R16), -aIquil-

NI R1 5) 
( 

R1 6) - N (R1 s) C(O 
) 

R° -c 12- N 
( 

R1 a) Q(Q) R1 - N (R1 5) SO) R1° 

- N 
( 

R1 
) 

-C 2 (R1 5) S (0)2 R1 N 
( 

R1 5) S (0)2 (R 6)( R1 7) 

_N(R5)S(0)N(Rls)(R17), -N(R1 5)C(C)N(R16)(R’) -CH1-N(R15)C(0)N(R’5)(R17) 

-N(R15)0(0)0R16 -CH2-N(R15)C(0)0R16, -Na, -NO2, -S(0)R15 
y 



o dos testes R21 o dos R22 sobre carbonos adyacentes pueden estar unidos 

_\ ;O> 

cars former ° 

y cuando R21 0 R11 se seleccionan del grupo integrado par 

0(=N0R")Rt6, -N(R15)C(0)R, CH2-N(R15)C(C)R 

- NJ 
( l 

’)S (0)2 R16 -c H2-N 
( 

R’ 5) S(0)2 R1 
¶ - 

N 
( 

R1 )S(0)2 N(S16) (R’7), 

N(Rt5S(0)N(R°)(R17), -N(R’ 5)o(0)N(R)(Rl 7), -CH2-N(R15)C(0)N(R’6)(R17), 

15 
y 

R16 juntos pueden ser una -N(R5)C(0)OR6 
y 

-CH2-N(R15)C(0)OR°, R

cadena de C2 a C4 cones, opcionalmente, uno, dos o tres carbonos del snub 

pueden ser reemplazados por �C(0)- 0 �N(H)- yR15 
y 

R, junta con los atomos a 

los cusles estos estªn unidos, forman un anullo de   a 7 miembros, opcionarniente 

sustituido con 0. 
523 as 1 a S grupos seleocionados independienteriiente del grupo integrado 

per aiquilo, arilalquilo, lieteroarulaiquilo, cicloalquilslquilo, heterocicloalquilalquulo, 

arilcicloalquilalqulo, beteroarilcicloalquilalquilo, arilheterocicloalquilalquulo, 

heteroarilbeterocicloalquibalquilo, cicboalquibo, aribcicboabquilo, heteroariloicboalquibo, 

heterooicboalquibo, arilheterocicboabquilo, heteroarilheterooicboabquilo, alquenibo, 

arilabquenibo, cicloalquenilo, aruldcloalquenibo, heteroaribcioloalquenibo, 

heterocicloalquenilo, arilbeterocicloalquenilo, heteroarilbeterocicboalquenulo, 

abquinibo, arilabquinibo, arilo, cicloalquularibo, beterocicboalquularilo cicloalquenularibo, 

eterociob cal q ue ni Lan Ia Fl ete roan (0, ci ob oabq ui lb eteroari 10! heterocicloa I q UI-

� hetei-oarjlo oicboalquenilheteroarilo, heterocicboalquenilheteroanilo, halo, -ON, 

_0514, -C(0)R14, -C(0)0R, -C(C) N(R24)(R25), -SR 24, -S(C)N(R14)(R25), 

-S(0)2N(R24)(R15), �C(=N0R21)R25, -P(0)(OR2)(0R25), -N(R14)(R25), -alquil-

N(S24) 
( 

R 25) -N(R24)C(0)R",   -G H1- N 
( 

R 24)0(0) 25 -N(R24)S(0)0, 

-N (P24 )S(0)2R 25  -0H2-N 
( 

R14 
) 

S (0) -N (R24) $ (0)2N(R25) CR261 

_N(R14)S(0)Ni(R25)(R16), -N(R24)C(0)N(R25)(R26) ,_cH2_N(R14)0(0)N(R26)(0), 



-N(R24)C(0)0R25, -CIH2-N(R21)C(0)0R25, -S(0)R24 y y donde cads one 

de los grupos aiquilo, arilaiquilo, heteroarilaiquilo, cicloalquilalquilo, 

heteroci ci os I q U Isi q ul Ia, a ru ci cbs lq uils lq Uilo heteroarilcicicalquilalquilo 

an I heterocici Os Iq ull a I q ull 0! hete roan i h eterocici oal q UI Ia I q ul Ia, cici oai q ul 10! 

arilcictoalquilo, heteroarildcloalquilo, beterociolosiquulo, srilheterocicloalquilo, 

heteroa ri I eteroci ci oa I q ul 10! a I q ue nil a, an lalq Uen b, cicloal q uefl 110! 

arilcicloalquenilo, heteroarulcicloalquenilo, heterocioloalquenilo, arilbetanociclo- - 

alqLienilo, heteroarilbeterocicloalquenilo, alquinilo, arilalguinilo, anilo, 

cicloalquilarilo, heterocicloalquilarilo, cicloalquenilarilo, heterociclaslquenilanilo, 

heteroarilo, cicloalquIheteroarilo, heterocicloalquilheterosrulo, ciclosiquenil-

heteroarflo y beterooicloalquenilheteroari!o en R2 son independienteniente no 

sustituidos a sustituidos con I a   grupos R27 seleccionados independientemente 

del grope integrado per aiquilo, arilaiquilo, beteroarilaiquulo, cicioaiquiiaiquilo, 

heteroci cloal q U I a I q ulI 0 sri’ ci cbs Iq U Is’ q Ui 10! Ii eteroari Icicle a I q Ui I a I q ul 10! 

a ri I heteroci ci os Iq uiiai q UI lo bate roan I h elerocici cal q ull a I q uI lo, cicl Os !q ui Ia, 

arilcicloa’quiio, heteroarilcicloalguilo, beterocicioalquiio, arilheteracicloalquilo, 

heteroaril heterocicioaiquilo, siquenilo, arilalquenilo, cicloaiquenilo, 

anilcicloalquenilo, heteroariicicloaiqueniio, heterocicioalquenilo, arilbeterociclo-

aiquenilo, heteroarilbeterocicloaiqueniio, alquinilo, anlalquinilo, arilo, 

cicloalquiiariio, heterocicioaiquiiariio, ciciosiquenilarilo, heterocicloalqueniiarilo, 

heteroarilo, cicioaiquilheteroariio, heterocicloaiquilheteroarilo, cioloalquenil- - 

heteroarflo, beterocicloalquenitheterosrilo, halo, -CF3. -CN, -OR 14, -G(0)R2, 

-C(0)0R24, aiquil-C(0)OR2, -C(0) NJ(R14)(R25). -3R24, -S(0)N(R24)(R25), 

-8(0)2N (R24)(R25), �C(=NOR2)R25. -P(0)(0R24)(0R25), -N(R24)(R20), -alquil-

N(R14)(R26), -N(R24)C(0)R?’, -CH2-N(R24)C(C) R25, _N(R14)S(0)R26, 

(R24)S(0)2R25 -c hr Ni ( ) S (0) ,R25, - N ( R24) S (0) 2N ( R25) (R 26)  



17 

-N (R24)S(0)N(R25(R26) _N(R14)C(0)N(W5)(R26) ,-CH2-N(R24)C(0)N(R25)(R20) 

-N(R)C(0)OR 15, -CF-11-N(R24)C(0)0R25, -S(0)R14 
y 

R14, R25 
y 

R26 Se seleocionan independientemente del grupo integrado por 

H, aiquilo, arilaiquilo, beteroarilaiquilo, cicloalquilalquilo, beterocicloalquilalquilo, 

arilcicloaquiIalquiIo, heteroari?cicioaIquiIalquiIo, arilheterocicIoa!quIaIquilo, 

heteroarilbeterooicloalquilalquilo, cioloalquilo, arilcicloaFquilo, IieteroariIcicloIquilo, 

he terocicl 031 q uil o, an I heterocici oalq uil 0 heteroani I heteroci cIoa Iq Ui’ 0, alqu e nil 

arila!qLJenilo, cicloalquenilo, arilcioloalquenilo, heteroarilcicloalqUenilo, 

heterocicloalguenilo, ariilieterociolcalquenilo, heteroarilhetsrocoloalquenilo, 

alquinilo, arilalquinilo, anilo, cicinaiquilarilo, heterocil cicloalquenilarilo, 

heterociotoalquenilarilo, heteroarilo, cicloalquilheteroarilo, heterocicloalquil-

beteroarilo, cioloaLquenilheteroarilo, heterocIoloalquenhlheteroailo, R17-alquilo, Rv_ 

arilaiquilo, R2-heteroariIaiquilo, R17-cicloalquilalquflo, R27-1heterocicloalquilalquilo, 

R17-arilcicloalquiFalquilo, R27-beteroanilcicloalquilalquilo, R2-ariIheterociolo-

all R2-heteroarilheterocicIoaIquilaIquilo, R27-cioIoaIquilo, R17-

arilcioloalqUilo, R27-heteroarilcioloalquilo, R2-heterooicloaIquilo, R 
27 

a ri I heterociol Os Iq U lo, R27-heteroa ri I hate roc 
i 

ol Os Iq u 0, R27-a Iqu en i 1°,R 
27 

arilalquenilo, R27-cioloalquenilo, R17-&ilcicloalquenilo, R2-heteroariIcicloalqueniro, 

R27-h ete roci ci o a! q uen ho, R27-ari lh ste rod cLoa I q u en’ lo, R27- heteroari lii eterocicl 0 

alquenio, R27-alquinilo, R27-arilalquinilo. R27-arilo, R27-cic!oalquilarilo, R-- 

beterocicloalquilarilo, R27-oicloalquenilsrilo, R27-heterocicloaLqueniarilo, R27-

eteroa ri lo, R2Cci doa I q ujI heteros ru 0, R2 ’-hate rod cloal q Ui’ h eteroa ru o, 

doloalgueniRieteroaril 
y 

R27-beterocicloalquenilheteroarilo; 

es 1-5 sustituyentes seLeccionados independientemente del grupo 

integrado por slquilo, arilaiquFlo, heteroarilaiquilo, cicIoa]quilalquilo, 

heterocicloslquilalqui 10, arhloLcloalquilalquilo, heteroarilcicloalquilalquilo, 

arilheterocicloalquiiaiquilo, heteroarilheterooicloalquilalquilo, cicloalquilo, 



- 

ariloicJoaquiIo, beteroarilcicoalquiIo, heterocil ari Ill eterocicloalquilo, 

heteroari I hete rod cloa ci Ui’ 0, a I q uen ilo, arilalquenilo dci oa Iq tie nil 0, 

arirdoloalquenhbo heteroariJoi clan lquenilo, heterodaloslquenhlo! arirhelerociclo-

arquerihlo, b ate roaril hate rocicloalquenhlo, alquinilo, arilaiquinilo, ajbo, 

cicicaiquilarilo, hate rocicloalquhlarhlo, cicpoarquenhlarhlo, beterooicloaJquenilarilo 

- heteroarilo, cicloalquhlheteroarilo heterocicloalquFlheteroarilo, oicloalquenil-

beteroarilo, beterocicloalquenhlhetoroarilo, -NO2, halo. -OF3, -CN, alqui!-CN, 

-C(0)OH, -C(3)0R38, -COUR29, 

-C(0)N(alquiI)(arilo), -C(0)N(aIquilhoteroarilo), -SR28. -S(0)2R29, -S(0)NJH2 

-S(0)NH(alquibo), -S(0)N(alquil)(alquilo). -S(0)NH(arilo), -S(0)2N91, -S(0)2NHR2, 

-S(0)2N H (heterooidloalquhlo), -S(0)2N(alquir0)2, 

-S(Q)2N{alqLIII)(arilo), -Cl-I, -OR", -O-Iieterocicloalquilo, -O-cicloalquilalquilo, -0-

beterooicloalquhlalquilo, -NH2, -NIHR17 -NJ(a]quhlo)1 -N(arlaIquiro, 

-N(arhlalquil)(beteroarilalquilo), -Nll-IC(0)R29, -NHC(0)NHJ2, -NJHC(0)NH(alquilo), 

-N HC(0)N(alquib)(alquilo), -N(slquir)C(0)NH(arquilo), 

-N(sIquiI)C(0)N(alquil)(ajquilo), -NHS(0)21R29, -NHS(0)2NH(alquito), 

-NHS(0)2N(alqul)(aIquHo) -N(8Iquil)S(0)2N -I(alquilo) 
y 

�NJ(alqui l)S(0)2N(aIquil)(alquilo); 

as aiquilo, arilalquhlo, heteroadlalquhlo, cicJoIquilalquiIo, 

hete roc I oboa Iq ui a Iq Ui 10 arE I Ok 10 aJq ul a Iq u ilo, late roa ri I ccIoa Iq u ’al q ui Ic 

an I heteroci Cl Os Iq U Ial q U Jo, Ii ete ro an I heterocic 1021 q ii H aig ul lo, dcl 0 alqu i 10! 

ariloicloalquilo, beteroariloicboaPquijo, heterocEcloalquilo, arilheterocicloarquilo, 

heteroarh(heterocicIoaqthlo, aquerMo, arlaquenio, cclo&qunilo, 

arilcicroslquenhlo, heteroarildcloa!quenilo, heterocicboalquenilo, adiheterodolo-

aiquenilo, beteroarillieterocicloalquenilo, aiquinEbo, arilarqunilo, arilo, 

dcJoaquElariIo, beterocFcloalquilarilo, cFcloalquenilsrilo, heterocioloalqLienhlariPo, 



heteroa rio ci ci oa I q Ui’ heteroa rilo heterodcl oa I q ul P heteroari lo, ci Cl oalqu en’ 

beta road 10 0 b eterocici Os Ig Lien ii hate roa ru 0; 

as alquilo. arilaiquilo, heteroariPaiquilo, cicIoaPqUilaIqLIilO, 

heterocicroapquilalquilo, ariloicloalq LIilaFcluilO, heteroarilcicroalquiparquilo, 

a ri lh eterocici a a I q uI J al q Ul 10! heWroarilheteracieloalquifalquilo, oucPoal q ui to, 

ariicioloalquiro, heteroarjpcicloalquilo, beterocicpoalquiPo, arilheterocicloapquilo, 

eta roa ri I bets rocici Os Iqu ito a Iq ue ni to, a ru a I q u sni lo, dci Oa Ique nil 0, 

Sri ’ci cloa Iquen iio, heteroa ri I cicloa Fq uen b, heteroci ol Os tq u en iiO, ru beterociclo-- 

arquenilo, heteroarilheterocicloalquenilo, alquinilo, arilaiquinilo, arflo, 

cioPoarql heterocicloalquilarilo, cicloalquenilarilo, heterociolosrquenilarilo, 

bets roaril 0, cicloalq UiI h ate ro an Po, h eteroci cloaIq U ii heteros rile, oicloa Fq uen ii-- 

eteroa ri to o hate mci ci oal q ue nil heteroa dl 0; 

es aiquilo, arilalquilo, beteroarilarquilo, cicloajquirarquilo, 

b eteroocI oal q u i lal q ui lo, a ri Pci ci oal q u i Is Iq u b, hete roł ri I ciolca Iq uil alq U il 0. 

rilbetemoci ol oa Iq ui Faq u ilo beta road I heterocicl oa I q Ui’ a I q Ui 0, ccIoa q Ui 10! 

ariloicloslquilo, beteroarilcioroslquilo, heterocicIosluiIo, aritbeterocioloalquilo. 

neteroarilheterocicloalquilo SI q ue nil o, ad IaIq uen ii 0 ci cloal qua ni 10, 

ariloicloalquenilo, hetemoarirciclosiquenilo, heterocicloalquenilo, arilheterociolo-- 

alquen}lo, beteroarirbetsrocioloalquenilo, alquinhlo, arilalquinilo, arilo, 

oicloalquilarilo, htterocicIoaIquiIariIo, cicloatqusnilarilo, beterooicloaIueniFarilo, 

h eteroa rio, dcl a al q Ui’ heteroa iii o, h eterootcloa Jq u ii heteroari lo, dci oalqu e nil - 

heteroarilo 0 heterocicloslquenllheteroarilo; 

as aiquilo, arilaiquilo, heteroariiatquilo, cicloalquiralquilo, 

ii eterocici oal q ul lal q ullo, a ri ’ci cI cal q U PaIq u ilo, hate rca ri I oicloa Ig Ui’ al q U il 0. 

a ri I hete rod cI oa Iq u iraq U ilo, hate roan I h eterocici Del U ii a I q Ui 10! cidloa Iq U lo, 

arilcicloalquilo, tleteroarilcictoalquilo, heterocicloalquilo, aritbeterocioloajquilo, 
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he isms r lb eterocic’cal q ul lo, aJ us nil 0 arE aig uen ilo, ci dos’ q Uerl ii 0, 

sri Ic i doe Iq LIenUo heteroar(lctcIoa(quenio heterovicloa(quen%lo, ariIhee,ocitl o- - 

slquenipo, heteroariJheterocicloalquenjlo, alquinilo, arIalquJnilo, arid. 

cicloalquilarilo, heterocicloalquilarilo, cicloalquenilsrilo, hetarocicloalquenFlarilo, 

heteroario, cLcloalqutheteroarilo, hetero&loaquihoteroarilo, dcoaIquenI- - 

hete roe rile! ti eterocicl osi q uen ii heteros ri 10; 

con Is siguiente condician: qua cundo U, R78 y R as ciclan pars fomiar Is 

stguiente estruoturs bicldica: 

H N" 
N( 

R6 

R73
 

R 

N no puddle ser Un enlace. 

En otro aspecto, Is Envencion Se refiere a one composEoOn farmaceutica 

qua comprende aI menos Un compuesto de formula I y Un vehiculo aceptable pars 

usa farmaceutico 

En otro aspecto, Is invendon comprendo el metodo pace inhibir aspartil 

proteasas qua comprende Ia administracian de al manes on compuesto de 

formula r s Un paciente qua necesita tal tratamierito. 

En forms mas especlf,ca  Is invencian compreride: el metodo para trader 

una enfermedad cardiovascular tal como ftpertensiOn, insuficiencia renal, 

insuficiencia cardiaca congestive u airs enfermedad modutads per Is nhibioiOn do 

Is renina: sI metodo pace or tratamiento del Virus de Inmunodeficiencia Humana: 

el mØtodo pars tratar una enfermedad cognitive o neurodegenerativa tal como Is 
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enle,medad de Azheinier, ci metodo pars inftbir las pasn1epsinas I 
y 

I1 pars el 

fltamiento tie to malria  at mØtodo pare nhibir Is Galepsiria D pars at 

Iratamiento de Is enfermedaci de Alzheimer, cancer de mania 
y 

cancer de ovano, 

Cl metodo pars inhiir erlzpmas de protozoos, par ejemplo Is inhibicEori del 

piasmodium faiciparnum, pars el tratmiento de nfoaior,eS flngc8s. Dicho 

nietodo de tratamiento comprende Is administracion de al menos un oompuesto 

de formula I a un paciente que necesita dicho tratamento. En particular, Is 

nenui6n comprende �1 rnetodo pars tratar Ia enfermedad de Alzheimer que 

compendia [a administracon de at nienos in compuesto de fOrmua I a un 

paciente que necesita dicho tratamiento. 

En otro aspecto, Is invencion coniprende ei metodo pars el tratamiento de 

Is enfermedaLl de Alzheimer que oomprende Is administraciOn a Up paciente que 

necesita dioho tratamiento de una oombinaciOn de al monde in compuesto de 

armula I i un inhibIdor de cojmesterasa 0 Ufl agonista m, 0 antagonists m2 

musoar(nco. 

En un aspecto final, Is invenciori as refiere a Up kit que comprende an 

recipientes separados, an un mica envase, composiciones farmaceuticas para Su 

use an combinaciOn, an el cual un recipients con-iprende un compuesto de 

FOrmula I an un vehioulo aceptable pars uso famiaceutico 
y 

un Segundo 

recipients comprende un iiihibidor de colinesterasa 0 un agonista mu a 

antagonsta in2 rnuscahnico an un vebiculo aceptable pars Uso farmacŁutico, 

siendo too cantidades conib(nadas uris tantidad e1oaz pars hour una 

enfermedad cognitive 0 neurodegenerativa tal coriio Is erlfermedad de Atzh&meL 

DESCRIPTION DETALLADA 

on general! Se enhance que los grljpos divalentes deben leerse de 

izquierda a derecha. 



Los compuestos preeridos de formula i donde R, R’, R2, Rs. lR, R6, R7! RIa 

y W son segUn as definieron anteriormente a inoluyen las siguientes estruoturas 

R2 R2 
NN ’ 

RI )R1 

HNN HN)N\  IN 
N’ HN 

Rd IR7
rr 

RtJ ApI 
N 

U R’ I
 1171 

’I 

H 

siempre quo an Is estructura II, W no sea un enlace. 

Los compuestos de formula I donde ft R1, R2, Rs, Rs, R6, R7 y W Son 

segün Se definieron anteriormente tamblØn iricluyen as sJguintes estruoturas: 

donde b as I a 5 y c 05 0 a 5. 

I. 



P2 

R HjN 

RB 

w 

N 03 

R5 R 

donde R R1, R2, R3, R’, Re, R7 y W, deride b as 1 a 5 y C as 0 a   

0 

R2 

HNR& V 
Rl 

R5 
R

 

donde ft R, R2, Ra, R5, Rs, R7 y ’N son segLn Se defirlioron anteriormente, 

b as I a 4 y c as 0 a 4. 

Los compuestos preferidos de formula I son aquelPos compuestos donde R1 

as alquilo o con mayor preferencis, R1 as metilo. 

Los compuestos mas preferidos de Is invencion son aquellos de formuiB I 

donde R2 as H. 

Otro grupo de compuestos preferidos de formura I son aquellos 

compuestos donde Re as srilo, (R21)1.5-arilo, heteroarilo 0 (Wl)ieheteroarilo 
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2 an con mayor preferencia, Re as 

’R21. 

Los compuestos preferidos de formula I son aquellos compuestos donde 

as �GN, halo, arilo, (R22)i2-arilo, heteroarilo 0 R21)i1-beteroarilo 

Los compuestos preferidos de fOrmula I son aquellos compuestos donde 

R 22 as �CN. halo o alquino, o con mayor prefereno[a R12 as F 0 

40 Los compuestos preferidos de formula I son aquellos compuestos donde 

R21 
05?N, 

NO ON °CN 

Los compuestos mas preferidos de formula I son aquellos compuestos 

� donde W es 
Otro grupo do los compuestos preferidos de formula I son aquellos 

compuestos donde R4 y RZS forman R4 y R70 forman 
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Los compuestos preferidos de formula I son aquallos compuestos donde R 

as halo, con mayor preferencja donde R as F 

Los oornpuestos preferidos de formula I son aquellos conipuestos donde 

R as H a halo; 

Rl as aiquilo; 

es H; 

P6 as 2-arilo; 

as R22-arilo; 

as halo o CN; 

Was 

/R 
/ 

. "0 

R4yR7formn 

Otro grupo de compuestos preferidos de formula I son aquelros 

compuestos donde 

as alquilo; 

R1esH; 

as R21-arilo; 

as R12-arilo; 

as halo a CN 

� 

P4 y R7 forman 
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N donde R es segun define en Is presente. 

Los siguientes compueslos preferidos do formula tienert las sguisntes 

Otro grupo de aompuestos preferidos de formula I son aquellos 

Smpuestos donde R4 y RTh forman 

Otro grupo de compueslos preferdos S formula I son aquellos 

oompLJestos que tienen Is &guente estructura: 



R5_N 

0 

donde R5 y R& son segun se definieron anteriormente 

Un grupo de corupuestos preferidos de formula I son acltJefloS compuestos 

donde R5 as selecciona independientemente del grupo integrsdo par arilaiquiro, 

riIo, heteroarjro, -C(NIR11)13. -C(0)W, -C(0)CR°, aril -R2’ y heteroaril-R21, o con 

mayor preferencia, R es 

� 

N LNOCH3 

(>CHS CNH 
L 

� (S (S 
L NCi IN on 

y 

A’)n otro grupo de compuestos preferidos de formula I son aquellos 

compuestos donde R 0 W Se selecciona independientemente del grupo integrado 



POF! aiquilo, cioloalquilo, arilo, arilaiquilo, heteroarilo, R-alquiIo, R-ariIo, y 
heteroariIo a aUn con mayor preferencia, R a R9 Se selecciona 

independientemente del grupo integrada por -G, 

/ 

� E_CN C*CN I (-OCH, 
Si 

occ 

NN\ 

� OO\K CR] V 

An otro grupo de oompuetos preferdas de formula I son aquellos 

compuestos donde R’ es 1-5 sustituyentes selsocionados ridependientenlente 
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del grupo ntegrado por alquilo, halo -CFi -C’i, -SR’ -OR20, o add can major 

preferoncia, RIe as 1-5 sustituyontos seloocionados independientemente del grupo 

intogrado por halo ,-CN, -OCH(Ca)2, -OCH, -Ch3, y 

Aun atro grupo do cornpuestos preferidos do formula I son aquellos 

conipuestos dondo R 2 1 an 1-5 sustituyontos soloccionados indepandientemente 

del grupo intogrado for halo, -OCR(CIH3)2 -CH3, -CF2 -OCHI -Gh(Ch3)a y-CN. 

Debe observarso quo Ids carbonos do formula I puoden roemplazarse can 

I a   àtomos do silicio an la medida quo so satisfagan todos los roquariniiantos de 

valencia. 

Tall come Be utilizO antoriormonte, 
y 

a lo largo de is memoria descriptiva, 

Ins siguiontes terminos, a monos quo as indique 1°  contend, debe entenderse quo 

tienen Ids siguientes significados: 

"Paciente" incluyo ambos sores humanos 
y 

animales. 

’Mamifero  significa sores bumanos 
y 

otros animales mamiferos. 

"Alquilor 

signifpca Un grupo hidrocarbonado slitªtico  el cual puode sar recto 

0 ramificado 
y 

qua comprende aproximadamente 1 a aproximadamente 20 

âtomos do carbono an Is cadona. Grupos alquilo preteridos contienen 

aproximadamente I a aproximadamente 12 atonios de carbono an Is raiders. 

Grupos alquilo miss proferidos contrarian aproximadamente I a aproximadamente 

6 atomos do carbono an Is raiders . Ramificado signitica quo uno 0 miss grupos do 

alquilo inferior tal come nietilo, etilo 0 propilo, as unen a una cadana do alquio 

lineal. "APquilo inferior’ signifies un grupo qua tierie aproximadamonte 1 a 

aproximadarrionte 6 Ætomos do carbono on Is cadona Is cual puede ser recta 

raniioada. Ejempos no lirtütantes de grupos alquilo adocuados incluyen metilo, 

etilo, n-propilo, isopropilo, n-butilo, t-butilo, n-pontilo, hoptilo, nonilo 
y 

decilo. 
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Gropes all R21-sustituido incluyen fluoromatilo, trifluorometilo 
y 

ciclopropilmetilo. 

!Alquenhlo] significa on grotto hidrocarbonado alittico qua contiene a 

menos on enlace doble carbono-cal 
y 

al coal puede Sr recto a ramif’cado 

qua comprende aproximadamente 2 a aproximadamente 15 atomos de carbono 

an Is cadena. Grupos aiquenilo preferidos tienen aproximadamente 2 a 

aproximadamente 12 atonios de carbono an Is cadena; 
y 

con mayor preferencia 

aproximadamente 2 a aproximadamente 6 atomos de carbono an Ia cadent 

Ramificado significa que uno 0 mas grupos de aiquilo inferior tel como metilo, etilo 

o propilo, as unen a one cadena alqueriilo lineal- aiquenilo inferior signitica 

aproximadamente 2 a aproximadamente 6 atomos de carbono an la cadena Is 

coal puede ser recta o raniificada. Ejeniplos no limitantes de grupos aiquenilo 

adecuados inoluyen etenilo, propenilo, n-butenilo, 3-metilbut-2-enilo, n-pentenilo, 

octenilo 
y 

decenilo. 

!�All significa un grupo hidrocarbonado alifatico qua contiene al 

memos on enlace triple carbono-carbono 
y 

el cual puede ser redo 0 raniificado 

one coniprende aproximadamente 2 a aproximadamente 15 atomos de carbono 

en Is cadena. Los grupos aiquinilo grupos preferidos tieneri aproximadamente 2 a 

aproximadamente 12 âton,os its  carbono an Is cadena 
y 

con mayor preference 

aproximadamente 2 a aproximadamente 4 atomas de carbono an Is cadena. 

Ramificado significa qua uric o mane grupos de all inferior tal como nietilo, still 

o propilo, Be unan a one cadena aiquinilo lineal. "Alqujnila inferior significa 

aproximadamente 2 a aproximadamente 6 atomos de carbono en Is cadena Is 

coal puede ser recta a raniificada. Ejemplas no limitantes de grupos aiquinilo 

adecuados inoluyen etinilo, propinilo, 2-butinilo, 3-metilbutinilo, n-pentinilo, 
y 

deoinilo 


