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clainms the benefit of U S. provisional application
nunber 60/570,348 filed May 12, 2004. BACKGROUND CF
THE | NVENTI ON 10 Human i mrunodefici ency virus (H V)
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(AIDS), a fatal disease characterized by destructi on

of the immune systemand the inability to fi

life thr ea@%@sﬁw@a&rﬂ@ﬁmwmﬁmm&& %H%Eﬁt

statistics (UNAIDS: Report on the d obal H V/ Al DS

Epi demi ¢, December 1998), indicate that as many as 33
mlli Omhibippl@dhﬁbﬁ clahs theibdgefarsf U.8f metsibnal dpplitdtéon number
Vi rus. adltlontothelarge nunber of individuals
aﬁQ/éZ‘tQL§'4$ fiteddenlZ:2R@4vi rus continues to spread.

Estimates from 1998 point to close to 6 mllion new
infections in that year alone. In the sane year there
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H 'V and AIDS. 20 There are currently a nunber of

antiviral drugs available to conbat the infection.

These ﬂl‘illﬂﬁﬁ \ Boica

the viral protel E&eﬂheygsg?lgg?ﬂgn%%?@%%?ﬁ%ﬁ?%aﬁﬁ@gtl(q gical
amganorespmrrsftﬂafd:rlachumd, ursmqu:l defiviengy symdroras (AIDS), a fatal disease
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zaIC|tab|ne and 25 abacavir are nucl eosi de reverse
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of viral CcDNA via a non-conpetitive (or

uneiphisetlpseito HmikERAT gﬁﬁfctww thatorrantlope krbe sameyepydhere
L BClEabEL 2 TAHHE! el kiRl ie i afd ATDR.

ovvev is on enporary as the virus
readi ly devel ops resi stance to all knovvn agents.

Currently, conbi nat i on t hef ap) ve ery
ef f ect iTheresre GBTRIY @qwEINgg Ofﬁl}%@r by awﬁEL%P Ggmbgtthe

eﬁ‘ﬁécﬁ@‘ﬁc GTh%e drﬁ%é n%@nad'éctﬁvﬂdgd At HFDEE1aQEs %E& 8RS vitdl protein

natton therapy 1s wdely
aﬂnylta’gbmndtthﬁr miodb ef actfon HIVparticalar dagiunavis dagavir, r1tonav1r
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Fegfi8esed by HIVAIAi8MudSRe, Bidanosine, stavudine, lamivudine, zalcitabine and

abacavir are nucleoside reverse transcriptase inhibitors that behave as substrate

mimics to halt viral cDNA synthesis. And nevaripine, delavirdine and efavirenz are
non-nucleoside reverse transcriptase inhibitors, which inhibit the synthesis of viral
cDNA via a non-competitive (or uncompetitive) mechanism. When used alone these
drugs are effective in reducing viral replication. The effect, however, is only
temporary as the virus readily develops resistance to all known agents. Cuzrently,
combination therapy has proven very effective at both reducing virus and suppressing
the emergence of resistance in a number of patients. In the US, where combination |

therapy is widely available, the number of HIV-related deaths has declined (Palella,



Aschman, D. J.; Holnberg, S. D. N Engl. J. Med. 1998,
338, 853-860). Unfortunately, not all patients are
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fact, approxi mtely 30-50% of patients ultimately fai
conbi nation therapy. Treatnept failure in nost cases
i's caused by the energence of viral resistance. Viral
r nce t C e f
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inconplete viral suppression caused by insufficient
drug potency, poor 10 conpliance due to the
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enzymes; reverse transcriptase, _an aspart a
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i raltd dff resistandesane suppless *amiefpnledtwm@‘ccn@rth@rc al trials
for treating AIDS and H 'V infection (Neamati Expert.
Opin. They. Patents 2002, 12, 709, Pais and Burke

Dr ugs expfes t1&é 1) revaGe WEhs280Bkd bd 26art t d
por S il expldses tiid enzhhidhyreveite Mhscpsd waRparty] profease, an
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step in the viral life cycle. HIV integrase inhibitors belonging to a class of diketo
acid compounds prevented viral integration and inhibited HIV-1 replication in cells
(Hazuda et al. Science 2000, 287, 646). And recently, HIV integrase inhibitors have
been accepted into clinical trials for treating AIDS and HIV infection (Neamati
Expert. Opin. Ther. Patents 2002, 12, 709, Pais and Burke Drugs Fut. 2002, 27,
1101).
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conmpounds. Additionally, pharnmaceutical conpositions
and nethods for treating thosg infected with HV are
enconpassed. 10 One aspect of the invention is a

compound of For Rgﬁ N~Z XY
| where: 15 R mﬁ Cdi Arg)ﬁﬁ: @H%Eﬁs Q'N}jrogen
C1- 6al kyl , or 0?6 20 R3 'S hydrogen hal o, hydr oxy,
cyano, . Cl- 6al k f’ﬁ%d oal kyl , Cl1-6hal oal kyl

Cl- 6al F8% g}lVe@i IB%{}CQWP@ b2 series@f Ryeaidiagye compounds which
%ﬁﬁ@ﬁif‘ﬁ@te%rm d tRAREY revé%ﬂ%ﬁﬁﬁ%g‘??ion] iftfo Cl:%lganl Al SThis

hydrogen, hal o, hydroxy, " cyano, oxy,
Cactdmahaes idyd compoundsusefl Gbuatreadiing GHY: mﬂﬁtmn ailny 4iD§eThe

hal .h , Cl- gal kyl 6al.k

By eomh St B hse o oGty e myrimidaa

0 60 @ﬂh k)ﬂ&HdltMQal%D %ﬁéé%@&?caf’%ﬁ&@t@ﬁé la8d 32Mods ‘for tB?atmg
. 6al c%/ R8 and R9 taken together are CH2CH2

Witk 81Y arp engpmpagyad CH2 CH2 CH2 CHR,
CH2CH2CH2CH2CH2CH2 OCH2CH2, CH20OCH2, 5 OCH2CH2CH2,

CH2 CH2 OBEia et of AR RTEREHRSH2GHhouH3 OENAGHR CH2 CH2,
CH2CH2OCH2CH2CH2, N( R6) CH2CH2,  CH2N( R6) CH2,
N( R6) CH2CH2CH,

where:
R is C1.6(Ar"alkyl;

R?is hydrogen, C;.¢alkyl, or OR6;

R3is hydrogen, halo, hydroxy, cyano, Cy.¢alkyl, Cs.scycloalkyl, C;.¢haloalkyl,
Ci-salkoxy, Cy.salkylthio, C;.shaloalkoxy, CON(R®)(R®), SOR’, SO,R’,
SONR®)R®), or Ar%;

R*is hydrogen, halo, hydroxy, cyano, C;.salkyl, C.salkoxy, C;ghaloalkyl, or
Cj.ghaloalkoxy;

R’ is hydrogen, halo, hydroxy, cyano, C;.salkyl, C;.salkoxy, C;.¢haloalkyl, or
Cj-ghaloalkoxy;

R® is hydrogen or C;.¢alkyl;



CH2N( R6) CH2CH2, N( R6) CH2CH2CH2CH2, CH2N( R6) CH2CH2CH2,
CH2CH2N( R6) CH2CH2, N( R6) CH2 CH2 CH2 CH2CH2,

WEHDE(I RGFCH2CH2CH2CH2, or 10 CH2CH2N( R6) CH2 CHRCHE S20R8013911
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R4 ~\ \ Art is R5 Are is tetrazolyl, triazolyl,

i m dazolyl, pyrazolyl, pyrrolyf, or dioxothiazinyl,
and is 15 substituted with 0-2 substituents sel ected
f ROR Eha joup consi sting of am no, oxo, halo, cyano,
and Cl_b6a kyI and X-Y-Z is C(R8) (R9)CH2CH2,

C(R8) (R9) CH2CHZCH2 C(R$) (R9) CH2CH2CH2CH2,

CRre BOJ b Bhastier e Db G e S H Y CH:,

aceBPBOHECEACH, @Hﬁ%@ﬁ&@m@ﬁ{@g{ oom@t}p %eqy@gct of

the invention is a conpound of Fornmula | te XY-Z

WWWHW%CmﬁmQHWCMHZCHz

i nvén%%@ﬁ@%ﬁﬁcﬁmmh@ﬁ @%ﬁiﬁ%‘#& to the

f QH, 0w, 6 911
R R R

l\p%ﬁéR%@C?& N(ﬁ@cﬁ@cﬁ?cﬂéﬁﬂt K NBAEILCE1Che

C?ngegﬁgw% ggg%%gﬁzéﬂ R ER LR, CH,, or

gIEHﬂI—HZ, 5 Anot her aspect of the
|nvent| on is a conpound of Formula |I according to the
foIIovving structures. OOHOOHOOHO R, NI I OR
N~NO R “ZsN I, /

r\j;’v.

R* 0

/F

Arlis R ;

Ar? is tetrazolyl, triazolyl, imidazolyl, pyrazolyl, pyrrolyl, or dioxothiazinyl, and is

substituted with 0-2 substituents selected from the group consisting of amino, oxo,
halo, cyano, and Cy.galkyl; and

X-Y-Z is CR®*)(R*)CH,CH,, C(R®)(R*)CH,CH,CH,, C(R®)(R*)CH,CH,CH,CH,,
CR*R’)OCH,, C(R®)(R®)OCH,CH,, or CR}(R*)OCH,CH,CH,;

or a pharmaceutically acceptable salt or solvate thereof.

Another aspect of the invention is a compound of Formula I where X-Y-Z is
CR®)(R®)CH,CH,, C(R®)(R®)CH,CH,CH,, or C(R®)(R®)CH,CH,CH,CH.

Another aspect of the invention is a compound of Formula I according to the

following structures.
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CH2N( R6) CH2CH2, or CH2CH2N( R6) CH2CH2. 15 Anot her

aspect of the i RverffH on is acowpgound of oCorm,nI a l

where Rl is RL&%@ R AWQ@H

invention is odnd of NFor

hydr ogen. AnotRﬁer t oR? t N enth?n

compound of For rrul ere |s | uor o, Bc | or

net hyl , C(]\I(R6)(R% 5 Or Ar2. t her aslg

invention is a conmpound of For rrul al where' R4 is

hydr ogen, fluoro, chloro, or nethyl. W 2005/ 113562

PCT/ US2005/ 013911 Anot her aspect of the invention

isac 3195 asP5Ft ﬁ&g‘i‘rﬂwﬁmﬂ%&ﬁ ércampeund of Fgrmubybyyhere X-Y-Z is
4 n

For %F%)é%g?(g@ &B )@tHM He(kggmggwgﬂ%on%ound of

Forrmula I, any scope of R' R2, R3, R4, R5, R6, R7, R8

iaﬂ 3 e p?%&’té’ﬁ}e? %ﬁgﬁ?ﬁl tg?? i}lvglgtb%lel%(é;&gwg;%gq o omlu?a I according to the

S @hiRwihs Siloturd® Anot her aspect of the invention is a

compound of Forrmula Il. O OAP R63
OH 0 OH 0 OH
RY O R!
N RANT NSO RN AN A0
|

RZ N N> RZ  Nal_N R2 N N
9 g O 9
R R R® ©

Another aspect of the invention is a compound of Formula I where R® and R’
taken together are CH,CH,CH, CH,CH,CH,CHj,, CH,CH,CH,CH,CHj,
CH,CH,CH,CH,CH,CH,, CH,OCH,CH,, CH,CH,OCH,CH, CH,N(R®)CH,CH,, or
CH,CH,N(R®)CH,CH,.

Another aspect of the invention is a compound of Formula I where R! is
(Ar")methyl.

Another aspect of the invention is a compound of Formula I where R? is

hydrogen.

Another aspect of the invention is a compound of Formula I where R is
fluoro, chloro, methyl, CON(R®)(R®), or Ar%.

Another aspect of the invention is a compound of Formula I where R* is

hydrogen, fluoro, chloro, or methyl.
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"-0~~~ 1 f O NNI1Z X-Y Il 15 where R6a is hydrogen,
Cl- 6al kyl, Cl1-6(Arl)alkyl, ArCl-6, C (C=C)n-C,

W@1006H 0561 - 6- O- C1- 6, Cl1-6- O Cl-6-Ar, C(Ar)2-3,PCT/US2005/013911

CQO(C1-6)1-3, or CQAr; and 20 P is hydrogen, nesyl,

tosyl, allyl, benzyl, fluoregyl nethyl,

al I yl oxycar bonyl, benzyl oxycarbonyl

f | uoramyldratieKyChe mréﬁh@n Is'd 4o

Cl - 6al kyl , ﬁgf 6al kyl car bonyl ,%&%h%ggbﬁ%l%gar eroen% I,S
23 C—(C—C)n C, Cl.6-0 Cl-6- 0O Cl1-6,

Cl-6-O0Cl-6-Ar, CO(Cl-6)1-3, COAr, or C(Ar)2-3. 25

Anot her aspect of the invention is a conpound of

For mAmether aygeet ef the inviestiol k& A&t Badntth 1 whkre Ar' is
Cl-6(Ar)alkyl; and P is hydrogen, nesyl, tosyl, allyl,

benzyl , 005/ 113562 PCT/ US2005/ 013911 7
f1 uor en yl, allyl oxycarbonyl, benzyl oxycarbonyl,
fluore t hoxycarbonyl, tri(Cl_6al kyl)silyl

Cl_6al*kyts” Cl_6al kyl carbonyl, or C _6al koxycar bonyl .
Sonme conpounds of the invention are 5
N-[ (4-fluorophenyl)methyl]-7",8" -di hydro-3' - hydroxy-4'

R;XOFflsyr boBhS O%%lleﬁ oA, dy #B%E?R[ A RY'H4IR5 RS R, R® and
A tddetifr emd-Xmt.
e[kgl F‘.] ggr 2 %m s EI%QBS ﬂg%(dz) lﬁﬁ%ﬁlﬂhéﬁtﬁ/ with any scope of any other

S‘éﬁﬂ% Peycl opentane-1, 9' (6' H) - [ 4H| pyri do[
1, 2-a] pyrimdine]-2"-carboxam de;
N[[2-(1H 1, 2,4-triazol-1-yl)phenyl]nethyl]-7",8" -dihy
dr o- Anethgdaspeyt-of th@i(ﬁentﬁcm i6 @ chapelRPert aifialil.

9'(6'H-[4H pyrido [ 1,2-a]pyrimdine]
-2' -carboxam de; 15

N-[[4 fluoro-2-(1H 1, 2, 4- trlazola 1-yl)phenyl ] nmethyl]-7
, 8" -di hydro-3' -

hydroxy 4' - oxo- Splro[c@%%g%ﬁgﬂaﬁfal,g (6' H)-[ 4H] pyri do

[ 1,2-a]pyrimdine]-2"- carhoxam de;

N-[[5-fluoro-2-(1H1,2, 4-triNa§(oN21 yl ) phenyl J met hyl ] -7
, 8" -di hydro-3'- 20

hydroxy 4' - 0x0- splro[cyclopentane 1,9 (6'H)-[4H pyri do

[ 1,2-a]pyrimdine]-2"- carlboxam de; N
L4f|uor02(2l—|-1 2 3 -triazol-2-yl)phenyl] nethyl]
=77, 8'-dihydro-3'-

hydroxy 4' - oxo-spiro[cycl opentane-1,9' (6" H)-[4H] pyri do
ga 1, 2-a] pyri m di nej -2 -
is hydrogen, Ci.salkyl, C1.¢(Ar')alkyl, ArCy., C-(C= =C)n-C,

C1.6-0-C1.6-0-Cy6, C1.6-O-C.6-Ar, C(A1)2.3, CO(C1.6)1.3, or COAr; and

P is hydrogen, mesyl, tosyl, allyl, benzyl, fluorenylmethyl, allyloxycarbonyl,
benzyloxycarbonyl, fluorenylmethoxycarbonyl, tri(Cy.salkyl)silyl, Ci-galkyl,
Ci.salkylcarbonyl, or Cy.¢alkoxycarbonyl, ArCi.g, C-(C=C)n-C, C;.5-0-C;.6-0-C 1.6,
C1.6-O-C1.6-Ar, CO(C1.6)13, COAr, or C(Ar),.3.

Another aspect of the invention is a compound of Formula IT where R% is

hydrogen, Cy.salkyl, or C1.s(Ar')alkyl; and P is hydrogen, mesyl, tosyl, allyl, benzyl,
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25 car boxam de;
N-[[4-fluoro-2-(1Himdazol -1-yl)phenyl]nethyl]-7",8"-
waledwgdrses' - hydr oxy-4' - PCT/US2005/013911
0x0-spi ro[ cycl opentane-1,9' (6" H) -[4H] pyri do[
1, 2-a] pyrimdine]-2'-carboxam de; 30
N-[[2-(tetrahydro-1, 1-di oxi do-2H 1, 2-t hi azi n-2-yl ) phen
ﬂdo}éfnglrrgé/tggfl leylrgyé})f(c;:fbony%)l()gnzgé?xlyg r(l:))(/)C?lloglé%Iieg hnethoxyga,rb%xyl
tm((zhlrd}i}kylr)mtisd (i-salkgh Caalkylearboiyipdr-Qlsalaxpeacborylie; WO
2005/ 113562 PCT/ US2005/ 013911 8
N-[[4-fluoro-2-(tetrahydro-1, 1-di oxi do-2H 1, 2-t hi azi n-
2- y| JqoReneonlggRhBy bf the invention are _
7',8'-d|hydro-3'-hydroxy-4'-oxo-Splro[cyclopentane-1,9
(6 H -[4H pyrido [ 1,2- a]pyrimdine]-2'-carboxam de;

N[[i\I FeaterepRayime il # iy Py dpyshek9T | met hyl ]

spﬁo[ﬁ?cloﬂériﬁwn9'66‘l_{) [4H]pyrido[1, 2-a]pyr1m1d1ne]-2 ~carboxamide;

hydr oxy- 4' - oxo-spi ro[ cycl opent ane-1, 9' (6 B) -[ 4H] pyri do

[ 1,2-a]pyrimdine]-2'- carboxam de; N

[4-fl IFE I Nyl hy! P

g - dil\ﬁ%?%t_?oré %@%&gﬂeﬁ)ﬂw&kgﬁ'e/ 4 dﬂl‘f@l)@hlfdrozy# 0X0

spirofcgibpaitaeel, B'D@HDW]p&nﬂb[(lﬁl &pyiiddipyir2' dafbbx@malepyr i

m di ne] - 2' - car boxam de;

N-[[3 fluoro-2-(1H 1, 2,4-triazol-1-yl)phenyl]nmethyl]-7

8 y . R 1 Qt ' A _

nyar A ok izl ey netby 137 5o Y Judrony 4o

spird[cgelapengarient A 01E){ 2 lpyude[d Ixalpiyderiding]-2'-carboxamide;

N- (phenyl net hyl ) -7",

8' - di hydro-3' - hydroxy-4'-o0xo-Spiro [cycl obutane-

1,9 (I\ﬁ[[gl)ﬂddlrbﬂzp(}lﬂ-ﬂ 9{4 ~ttiaZolal- yllsnsﬁeﬂthﬁﬁ%yl] -7'.8'- dlhl}fdro—?y'

-2' -carboxam de; N - met henyl )

mmwwex@sguonqy@pmww@k iAot 2 Hpimadine] 2-

SRLS {:d)écl obutane-1,9' (6'H) -[4H pyrido[ 1, 2-a] pyrimdin
ﬁ% SEHES boxani de; N [(4-nethoxyphenyl)nethyl] -7',
8' - di hydro-3' - hydr oxy-4' - oxo-

e 3\% PP b AR N eheny BmetyT]- 7.8 dihydro-3'

OSSR SpR R Lo g i .-

carbdxahjgler i m di ne] - 2' - car boxam de; N
[ (4-fluorophenyl)methyl] -7,
8' - di hydro-3' - hydroxy-4'-oxo

spi r g{-@%mwza@?f.ilz% &ﬁzch!)z %}?ﬁﬂeﬂ%h@ﬂ[ﬁ}] -7, s' dihydro-3-

1, 2- rimdi ne]-2" “car boxa
hyfltogrd>phenyirdloptlbydrtanct 9'(6'H)-[4H]pyridof 1, 2-a]pyr1n11d1ne] 2
8' - di hydro-3'-hydroxy-4'-o0xo spiro

f’%’)‘?% tane-1,9' (6' H)-[4H] pyri do[

2-a] pyrimdine]-2'-carboxam de;
N-[[4-fluoro-2-(1 H-imidazol-1-yl)phenyl]methyl]-7",8'-dihydro-3'-hydroxy-4'-
oxo-spiro[cyclopentane-1,9'(6'H)-[4H]pyrido[1,2-a]pyrimidine]-2'-carboxamide;

N-[[2-(tetrahydro-1,1-dioxido-2H-1,2-thiazin-2-yl)phenyljmethyl]-7',8'-
dihydro-3'-hydroxy-4'-oxo-spiro[cyclopentane-1,9'(6'H)-[4H]pyrido[ 1,2~

alpyrimidine]-2'-carboxamide;



WD 2005/ 113562 PCT/ US2005/ 013911 9 N |
(2-fluorophenyl)nethyl] -7",

W@200di18p67 0- 3' - hydr oxy-4' - oxo- PCT/US2005/013911
spiro[ cycl obutane-1,9' (6" H)-[4H] pyri do[
1, 2-a] pyrimdine]-2'-carboxa®n de;
N-[ (3, 4-di net hyl phenyl ) et hyl] -7,
8’ d'NlY[dff‘hxo'io-ﬂ(Ydﬂfaﬁy&rMI 1 @iaxiGo-2H-1,2-thiazin-2-yl)phenyl]methyl]-

Do By SPRE T k0 Sl eNcloneaent 1.6 G- [4Hpyridof 1,2

[ Y1) met hyYl] - 7', 8' - di hydro-3' - hYdr ox
a@;}%ﬁtdfneﬁizsmlr?% cycf}obLt ane- 1]9 (6 B)-[ 4H] pyri do [

1, 2-a] pyrimdi ne] 2' - car boxam de; 10

AR o b T

- dinel-2'-
%ﬁo ].4?-365;% %Qb@ﬁ%lg)ﬁ&;ﬂt%%éﬁ?@ﬂ Tlp 1do[1 2 a]éolyﬁ;né ruole]3 A

opehroamddk; - oxo spiro [ cycl obut ane- 1 9 (6 H) - [ 4H] pyri do

[ 1,2-a] pyrimdine] -2'-carb oxam' de; 15
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oxazine] -2' - carboxam de; 25 and salts and sol vates of

~ these conpounds. "Al kyl," "al kgxy," "hal oal kyl," and
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related terns for other hydrocar bon and substituted

hydr ocay_par t t4S;..d tr b ¢
Lorer e 00 AT O B 2 B R e P25 8 B RSy o
" GthBirRy et kyt o-spiedai-pyrai 4, a'l(ngb-pS)fmﬁ)dcf[BqL‘tqgl Aok¥ine]-2'-
gro of 1t060arbons substituted with
ﬁ%@?%‘%lé‘ﬁt R "Haloalkyl" and related terns for
hal ogenat ed substituents include all pernutations of
halogenatlon from nonohal oal kyl to perhal oal kyl .
"Aryl" l\ﬁﬁéﬁhloacn%(temhydro I 1-dpxs&des2 v, Z}ﬂﬂazmﬂ-al-yl)iﬂa&nﬁvf%ethyl]—

2 2 BCI/ 005/ 013911 17 rbocyclic _and
hggggr‘é%% R S At e gt LS A midol2, 1-
fenlaxﬁﬁgﬁ@]zu&ka@g@ﬂ&gvaJent substituents which are
asymmetric can be attached to the parent nolecule in
elther of the configurations. NO S 5

"Di oxo0 ng. 02 T ent
phar rray;qg?l ca?{#l%/drggglea’to%jloeﬂg ah%] ?IFV methﬁ&
COBP06I6E-heRitayirns emtdl,r@@u%xa@@ﬁ@mhb?raﬁai O'&1'-By iR R, 1-
i\rﬂ ch the counter ions do not contribdte
sg]é PeaRelg-eEPaxaRidshysi ol ogi cal activity or
toxicity of the conmpounds 10 and as such function as
phar macol ogi cal equi val ents. These salts can be nade

accor Wd@ﬂuomin@athgfsgﬁmﬁ)meﬁﬁhhémﬁﬁ 269D )6y, 7 'Elgaxahydro 3'-
c§$19r0| g@%able E ents.  Sonme ani oni c sal

HEXY-Ae? 44 awm%%ﬁféﬁlélom@m]@e
c(lgur@@;éa@}gdem trate fumar ate, gl ucouronate,

hydr obr omi’de, hydrochl oride, hydroi odide, iodide,
| actate, nual eate, mssyl ate, nitrate, panvpate,

Bna i RO BaRE SRS R bah it hshuie’s mydiony-4-
2SRRS4 H-p3tahtd, DVATE) BORERIE, fﬂ%ﬂ[ﬁt]é%ﬁb] 5 @érﬁbkh[ﬁhde

chol i ne di ét hyl ani ne, " di et hanol am ne
magnesi um negl um ne, 4-phenyl cycl ohexyl am ne

D e R BN R B A L 0 TR e 3P Bfroxy-4-oxo-
fspiroi D pytahet, @mmppmmdopmicq[q lﬂl]@yfdzﬁaegb%’e[r@&%%ude

Sol vates do not contribute S|gn|f|can ly to
physi ol ogi cal activity or

N-[[2-[(dimethylamino)sulfonyl]-4-fluorophenyllmethyl]-2,3,5,6,6',7'-
hexahydro—3'-hydroxy—4‘-oxo-spiro[4H—pyran—4,9'(4'H)—pyrimido[2,1—

c]{1,4]oxazine]-2'"-carboxamide

N—[(3,4-dimethylphenyl)methyl]~2,3,5,6,6‘,7’-hexahydro-3'—hydroxy—4'-oxo—
spito[4H-pyran-4,9'(4'H)-pyrimido[2,1-c][1,4]oxazine]-2'-carboxamide;

N-[[4-fluoro-2-(5 -methyl-1H-1,2,4-triazol-1-yl)phenyl]methyl]-2,3,5,6,6',7'-
hexahydro-3 "-hydroxy-4'-oxo-spiro[4H-pyran-4,9'(4'H)-pyrimido[2,1-

c][1,4]oxazine]-2'-carboxamide;
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toxicity of the conmpounds and as such function as
phar macol ogi cal equi valents. Solvates nmay formin

w@e@sakisenet ri ¢ amounts or may form from adveneCT/U82085/013911

solvent or a conbination of both. One type of solvate
is hydrate, and sone hydratgd forns 25 incl ude
nmonohydrate, hem hydrate, and di hydrate. The invention

i ncl Wiﬁa ﬂﬂdro-tz%tﬁ%% 519 W%ri@fol tsﬁ);ﬁleﬁmﬁa@@%ms 6,6',7"-

exanpl e a tautoneric palr IS shown

@mﬂmgm«aw uSPepE A9 uEn-AY (45 epyindo[ RN ~~ | |

R.N N ZZ X-Y X-Y Sone of the
c&%ﬂ%’ﬁ?ﬁ&%'&bqrﬁh%xarnﬂg%ntl on exi st in stereoisoneric
forns. The invention includes all ster e0| SOﬁEI‘I c fornms
of the conpounds incl udi n% enanti oner s

di astMeldrdmse<-(Lr1 xdsluisr bVDMﬂFf@ﬂ@ﬂkﬁ'ﬂsdﬁlYéW?’ -

ARG AL A SRR B0
cB¥oxbmide5111, | O R2Z NN R2 N O 10 Synthetic Methods

The conpounds of this invention can be rmade by vari ous
nmet hods known in the art including those of the

foII 1h Cirf Q LAENt S
Soct o R S ARt i SRR R B S
spirafeptlobutxne-h,9'(ARl-pPyindde] 2 d el dlosazite}f 2 sarbanamsizoul d
not be confused with the variables in the clains or
the rest of the specification. The variables in the

sche n@§[4aﬂ@or5%ﬁﬁﬁetHﬂEMfdn91)phéﬂyﬂ&ﬁ@ﬁﬁ bmﬂdngrmbﬂmy&&fW‘

of the conpoun thi s“i'nventi on.

an@plIdE@YQ]gEyﬂaQ‘f’ré %@WIW%C]&M}]W@] -H-cettiospmigle;
am no functionalities. "P" may include an appropriate
pr ot ecti ng group Starting materials can be made using
met h arhﬁh@)s@[fbnyl]-Z@M&ﬁﬁﬁﬁﬂé&&?ﬁ%’ 7'-dihydro-3'-
PCT/ US OO /01 3

hydroxy-4'- oxo-spn"o[cyclobutane-l 9'(4'H)-pyrimido[2,1-c][1,4]oxazine]-2'-

carboxamide;

N-[[4-fluoro-2-(tetrahydro-1,1-dioxido-2H-1,2-thiazin-2-yl)phenyljmethyl]-
6',7'-dihydro-3'-hydroxy-4'-oxo-spiro[cyclobutane-1,9'(4'H)-pyrimido[2,1-

c][1,4]oxazine]-2'-carboxamide;

N-[[2~(tetrahydro-1,1-dioxido-2H-1,2-thiazin-2-yl)phenyljmethyl}-6',7'-

dihydro-3'-hydroxy-4'-oxo-spiro[cyclobutane-1,9'(4'H)-pyrimido[2,1-c][1,4]oxazine]-

2'-carboxamide;

N-[[4-fluoro-2~(5-methyl-1H-1,2,4-triazol-1-yl)phenylJmethyl]-6',7'-dihydro-
3'-hydroxy-4'-oxo-spiro[cyclobutane-1,9'(4'H)-pyrimido[2,1-c]{1,4] oxaziné] -2'-

carboxamide;

N-[[4-fluoro-2-(methylsulfonyl)phenyl]methyl]-7',8'-dihydro-3"-hydroxy-4'-
oxo-spiro[cyclobutane-1,10'(4'H)-[6H]pyrimido[2,1-c][1,4]oxazepine]-2'-

carboxamide;



Schenme 1. Et02C CO2Et CN CN 1. NH OH/ Na2CO / 1. Base
s ~~ EO02C A EtOHH20 N\ NCO2Et NO 2. I n C Xn

WQ200E00886€2 - CO2Et ~ vl + N J~) X X n OH 0 OPE/021005/013911
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R N"O0O Solvent N-,, NR NN heat x n x n 5 Schene
2. 0 AXX HO"'"K, OHO OH TMs Xr>< TsOH C6H6 X n
Cat. Zn12 O Reflux n HN OH Et 1. NH2OH Et OH H20

62’ Eto Lf@héﬁ{‘}f (ﬁ%ﬁrﬁyﬁﬂ%ﬁwﬁ)ﬂ@é%%c C02Et 0

VE1Etd] Ey 3obuEB 2IC] @ARIINGH pritnidd[2,1-dN 15 4]6kateﬁﬂb‘?2’f¢arb‘oxhh1ide;
N

N-[[4-fluoro-2-(1H-1,2,4-triazol-1-yl)phenyljmethyl]-7',8'-dihydro-3'-
hydroxy-4'-oxo-spiro[cyclobutane-1,10'(4'H)-[6H]pyrimido[2,1-c][1,4]oxazepine]-2'-

carboxamide;

N-[[2-[(dimethylamino)sulfonyl]-4-flucrophenyl]methyl]-7',8'-dihydro-3'-
hydroxy-4'-oxo-spiro[cyclobutane-1,10'(4'H)-[6 H]pyrimido[2,1-c][1,4]oxazepine] -2'-

carboxamide;

N-[(4-fluorophenyl)methyl]-6',7'-dihydro-3'-hydroxy-4'-oxo-spiro[ piperidine-
4,9'(4'H)-pyrimido[2,1-c][1,4]oxazine]-2'-carboxamide

N-[[4-fluoro-2-(methylsulfonyl)phenylJmethyl]-6',7'-dihydro-3'-hydroxy-4'-
oxo-spiro[cyclopentane-1,9'(4'H)-pyrimido[2,1-c][1,4]oxazine]-2'-carboxamide;

N-[[4-fluoro-2-(methylsulfonyl)phenyljmethyl]-4,5,6',7'-tetrahydro-3'-
hydroxy-4'-oxo-spiro[ furan-3(2H),9'(4'H)-pyrimido[2,1-c][ 1,4]oxazine]-2'-

carboxamide; and

N-[[4-fluoro-2-[(methylamino)carbonyl]phenyl]methyl]-6',7'-dihydro-3'-
hydroxy-4'-oxo-spiro[cyclobutane-1,9'(4'H)-pyrimido[2,1-c][1,4]oxazine]-2'-

carboxamide;
and salts and solvates of these compounds.

“Alkyl,” “alkoxy,” “haloalkyl,” and related terms for other hydrocarbon and
substituted hydrocarbon substituents include straight and branched isomeric
configurations. A term such as “Cy.¢(R)alkyl” means a straight or branched alky]
group of 1 to 6 carbons substituted with the substituent R. “Haloalkyl” and related
terms for halogenated substituents include all permutations of halogenation, from

monohaloalkyl to perhaloalkyl. “Aryl” means an aromatic ring system and includes
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2. KRAO3/EEOHY Y ~~ X 0 n x n WO 2005/113562
PCT/ US2005/ 013911 20 Schenme 3. 0 Ax NaCN K2HPO4 CN

wWOaos/1A8% LI H20 X OH ZnCl 2/60-80 C X' 0 n O ET/HS2005013911

HOn O nd CN TMSCN Cl Ax - '-~ TsOH/ CsHe X" O Cl
cat. Znl2 X' n Reftuxn Et02q7C(2Et 1. NH20H Na2CG8/
O Et02C. (0 N COREt N Ch)n d EtOHH20 N\ 10 \ N

SarfctsipeepShfEbvsfentd. Sorfisubsffupfl prfealyOids cxmple,

NE-YRRHD ivalehidubStitients whieh)are asyninGcheaebdattached to the parent

molecule in either of the configurations.

S
02

_1

“Dioxothiazinyl” means

The invention includes all pharmaceutically acceptable salt forms of the
compounds. Pharmaceutically acceptable salts are those in which the counter ions do
not contribute significantly to the physiological activity or toxicity of the compounds
and as such function as pharmacological equivalents. These salts can be made
according to common organic techniques employing commercially available
reagents. Some anionic salt forms include acetate, acistrate, besylate, bromide,
chloride, citrate, famarate, glucouronate, hydrobromide, hydrochloride, hydroiodide,
iodide, lactate, maleate, mesylate, nitrate, pamoate, phosphate, succinate, sulfate,
tartrate, tosylate, and xinofoate. Some cationic salt forms include ammonium,
aluminum, benzathine, bismuth, calcium, choline, diethylamine, diethanolamine,
lithium, magnesium, meglumine, 4-phenylcyclohexylamine, piperazine, potassium,

sodium, tromethamine, and zinc.

The invention also includes all solvated forms of the compounds, particularly
hydrates. Solvates do not contribute significantly to the physiological activity or
toxicity of the compounds and as such function as pharmacological equivalents.
Solvates may form in stoichiometric amounts or may form from adventitious solvent
or a combination of both. One type of solvate is hydrate, and some hydrated forms

include monohydrate, hemihydrate, and dihydrate.

The invention includes all tautomeric forms of the compounds. An example

of a tautomeric pair is shown below.



ONHNOOPLI"\/ O NH3 NHCEt EtOH ~C X n X + EtO
n OHOEONa OP OHO OH EERC/ 0 EE®RCI OR NO

W0 200541356 RNH2 H N N, N N~ N n 1Jn J) n x X xP@¥DUS2005/013911
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2005/ 113562 PCT/ US2005/ 013911 21 Biol ogi cal Methods
To evaluate in-vitro activityj@gainst H V-integrase, 5
pnol e of biotin | abeled substrate DNA was bound to
100 g of Streptavigli nggoated PVT SPA bgadg, 5 (Amersham

Pharmaci a Biotach)l R corgai nant ingegrhse (O.§6 ng)
eads for 90N h7at C.
ed by washing2t onpl ex

was incubated Wi

Unbound enzyne wa&s N ¢

followed by addition qf iZnhibitors and 0.1 fisol of

P33 | abel ed target DNA™~Y The reaction was %t¥Y6pped by
adding EDTA to a final concentration of 10 mM Sanpl es
were counted in TopCount NXT (Packard) and the CPM was
used aSome bOtHEFRBEIPOENEN of thd BEEMdOXist Th StefedB0tiedib forms. The
condition was as described in Engel man, A_ and . )
ciyerfiqn indudes allstergpisorpone forgy of mppyadsivglydingenaptiomers

. ¢ : ) .
SAREHL LS e 8 SRR M s o
c maRiged sgfardthigstdraviesnhérs aredetoev iadingdart.o have an | C50

fromless than 0.1 M (see Table 1). 15 Table 1. HV
Integrase Inhibition Exanple ICS0 1 A 2 A 3 A 4 A

0O  OH O OH
R 0 R? o}
NVY \VH%%
RZ N N

x R? Na N
(0]

~

O/

gy

Synthetic Methods

The compounds of this invention can be made by various methods known in
the art including those of the following schemes and in the specific embodiments
section. The variables shown in the schemes (for example, X, n, and P) are separate
from and should not be confused with the variables in the claims or the rest of the
specification. The variables in the schemes are meant only to illustrate how to make
some of the compounds of this invention. “X” and “n” include alkylene spacers
which may contain ether or amino functionalities. “P” may include an appropriate

protecting group. Starting materials can be made using methods known in the art.
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Scheme 1.
N E10,G CO,Et
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X 2. |/\(~jn/\c1 x 'n 5 Eoyc
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X n X
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EtOZCWO R\N/[WO
Soivent |
— Na N _— R Nao N
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X X n

5  Scheme 2.
9 OH 0]
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ZL HO™ T > J TMSCN N
X 2 X >
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Reflux
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1. NH,OH/EtOH/H,0 N \E _Solvent
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QO  OH
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X
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w\[x o W\EX oA,
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CN HN 0 OoP
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oP OH O OH
EtOZC\/KfO EtOZCYKT//O R 0
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—_— N N + RNH2 H
Nao _N N ) Na  _N



68 B 69 A WD 2005/113562 PCT/US2005/013911 23
Exanple 1C50 70 A 71 B 72 A 73 A 74 B 75 B 76 A

wo2008113582 A 79 A 80 A 81 A 82 A 83 B 84 FCT/B52005/013911

10

15

86 B 87 A 88 B 89 A 90 B 91 A Activity. A
0.001-0.01 M B: 0.01-0.1 M PRparnmaceuti cal
Conposi tion and Methods of Use 5 The compounds of this

invention inhibit HV ing é@gﬁ"l ofilods i ntegrase
0

i nhi bitors have been report prevent vi ral

integration and inhibited HV-1 replication in cells
(Hazuda et al. Science 2000, 287, 646). Recently, HV

i ntegr Toevaluathiibviior activity agaiaﬁrH]é/b >ntqerad, § proladf otimlabeled

t glilbasltratefIS’I\IAtvgraesEgoluﬂg toAl O%S ],Lga QP Stlflelap\t/a\}l 111:1%%21‘&38 [,E’VT SPA beads
(Amersham Pharmacia Biotech). Recombinant integrase (0.26 ng) was incubated
with the beads for 90 min at 37 °C. Unbound enzyme was removed by washing the
complex followed by addition of inhibitors and 0.1 fmol of P33 labeled target DNA.
The reaction was stopped by adding EDTA to a final concentration of 10 mM.
Samples were counted in TopCountNXT (Packard) and the CPM was used as a
measure of integration. The reaction condition was as described in Engelman, A. and
Craigie, R. J. Virol. 1995, 69, 5908. The sequences of substrate and target DNA
were described in Nucleic Acid Research 1994, 22,1121. Using this assay, the
compounds of this invention were found to have an ICsy from less than 0.1 M (see

Table 1).

Table 1. HIV Integrase Inhibition
Example ICsp

oejleipgivgie]ieghgbgpghgieghgdbgighgieinghgpghgighgies

(SIS 1G] ) FUIFy JUlPy Iy FIIFS PElg FUIFy PR PUIY PRy FIY
W= |Slololalanlun| sl =o' PRI (W=




(Neamati Expert. Opin. They. Patents 2002, 12, 709,
Pai s and Burke Drugs Fut. 10 2002, 27,1101).
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as understood by practitioners in the field of Al DS
and HV infection. 30 "Treatnent,"” "therapy,"

woe@giins " "H V infection,” "ARC, " "AIDS' andpCr/ebmpsei3oll

ternms are used as understood by practitioners in the
field of AIDS and H'V infecthgn. WO 2005/ 113562

PCT/ US2005/ 013911 25 The conpounds of this invention
are generally dgiven %ﬂ]&aﬂmceuu Cdllc COnpos| tions
conprised of a lHerdp%w rcattyeffec etide—amptnt of a
conpound of Fgrrut=a W —+t-s—pharraceutical-ly
accept abl e sal t—and—a%har_um;ﬁmn 1B ; acceptabl e
carrier and may_contai’® conventional 8xipientks. A
therapeutical |yl effect’dve amount is 5Athat whjch is
needed to provilde a n&dni ngful| pati enB benefif.

Phar maceutical lly acceptable garrierspare those
conventional | y [known cgrriers [having gccepranl e safety

3([

o]

_S

"

profiles. CbanS|t|onq7enconp Ss—att—gomon——spl i d and
liquid forms ilblUUlnwg capsutes;—tabliets—tosenges,

and powders as pwetd :7 H-gu-dsyspensi-ans— Sy ups,

el i xer S, and solutio g (‘nnrnrcl ti anAFIFP made usi ng

comon for mul atlion t etfni ques,| and 10Aconventi ona
exci pi ents (such _as bi8hdi ng_ard wettiAg agentjs) and
vehicles (suchjas wat82r and al cohol shA are generally
used for conpogitionsg3Solid gonpositgons are normally
formul ated in dosage @Rl TS and conpothlons provi di ng
fromabout 1 t¢ 1000 L of thg dbllvc rngredient per

dose are preferredt—=t 6ouﬁ“ exanptes—oft—desages are 1
mg, 10 g, 100 w2588 500y add 1000 ny.
General |y, othér_anti At r oviral ang‘A will Bhe present
inaunit range_sin |8 to agents ofBthat cllass used
clinically. Typically8this ig 0.25-1000 ng/ynit.

Li qui d conpositions ape usual lly in dgsage uni|t ranges.
General ly, the|liquidg120 conpositiomawWIT b& in a

unit dosage ra . : . 20 Fes of
dosages are 1 %lrﬁgy éod'ﬁg}'wlr%’ ﬁgmwg /L, and
100 ng/ m.. Cenerally, other antiretroviral agents
will be present in a unit range simlar to agents of
that class used clinically. Typically, this is 1-100
mg/ mL. 25 Thepjd @d;ﬁl%gg tional
nodes of adm ni gliﬁrgﬁl:tlgﬂ oral ﬁagﬁpl)\g‘lf‘tg%%gwﬁnet hods
are preferred. Cenerally, the dosing reginen will be
simlar to other antiretroviral agents used

cl i ni cespmppypdsef thgs inyepéon ihikjit Hg‘éentvsgna'se BEVinttgse

?ggﬁg?g ew%#qagngﬂl éﬁw parenyl%gﬁ 5%ﬁ%H@§8€gFV§
dedication agietis ,(Hhmmb\ef:‘ﬁl Sthehde 20000237 6%)”R€céi’MyaHIV integrase

30 usi ng sound. nedical jud
FIJJI‘;]}/EI’EOI‘S fave been accepted into clinical trials fc}r tregtmg AIDS and HIV infection

=

(Neamati Expert. Opin. Ther. Patents 2002, 12, 709, Pais and Burke Drugs Fut.
2002, 27, 1101).

Accordingly, another aspect of the invention is a method for treating HIV
infection in a patient comprising administering a therapeutically effective amount of
a compound of Formula I, or a pharmaceutically acceptable salt or solvate thereof,

with a pharmaceutically acceptable carrier.
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The invention al so enconpasses nethods where the
conpound is given in conbination therapy. That is,

wo b@saasppund can be used in conjunction wth BCTES2008013911

2005/ _113562 PCT/ US2005/ 013911 26 agents useful in
treating AIDS and HV infectixan. Some of these agents
i nclude HHV attachnment inhibitors, CCR5 inhibitors,

CXCRA A ithBiak et of fﬁ'e%x%%hbn fs%@t‘ﬁod irht b HIV itfeMion in a

integrase inhibitors, H I nucleoside reverse
tpaamﬁmonmtlamg adnfinisietiog s theraievtieadly. affestieoameentof g spgpound

scrl tase i nhi bit.0 HIV t
ROt B R Aol e e SAIEBF SRR B v 2
Qﬁ@i‘aﬁé’ﬂtﬂcaﬂl}n H%‘dh'v& Qfouhtoftad RBS ore Wiikr Agét @Bed R esinent of

he co ound wi | erally be given In a daily dose
‘mﬁ)ﬁ a IV ifeatignh (%ww@itgbi@ agrity gre |nﬁcl@9ﬂji®HéY|r%‘f?rW th

t her e ot

L T T S e
Sﬂi@@asfel ifhiBsisNHIV fegommnhitiowe VEV  attathcherb éntdbit@s ICORS

a_physi cian using sound _nedi cal judg ., 10 T e
AhPihs, bt higbintar BV Grafns er SRrlrHI A B S Y
f ¢h are suitable for this nethod. Table
jﬂeﬁﬁﬁ%@ﬁﬁgﬂ? S DRUG NAVE MANUFACTURER | NDI CATI ON 097

H V infection, AIDS, (non-nucleoside reverse
er ARC_.transcri tase inhibitor

DRI L DL AR Sounpitonistprisiy GRAYbdcally

%cﬁ@é %@ﬁﬁ%f bR RoLA of Fo@ﬁﬁ@eﬁl\/ 'of a phafAeRicaB\adreBlible salt
d axo Wellconme HI V'infection, (RT inhibitor

ARGoArtErtheneal) vatra phegm@wuuaﬁlsv a«sm)talqlp COIeE, TX) HIV
infection, ADS, Acyclovir Burroughs Wellcone ARC, in
conbi nation with AZT

“Combination,” “coadministration,” “concurrent,” and similar terms referring
to the administration of compounds of Formula I with at least one anti-HIV agent
mean that the components are part of a combination antiretroviral therapy or highly
active antiretroviral therapy (HAART) as understood by practitioners in the field of
AIDS and HIV infection.

“Therapeutically effective” means the amount of agent required to provide a
meaningful patient benefit as understood by practitioners in the field of AIDS and
HIV infection. In general, the goals of treatment are suppression of viral load,
restoration and preservation of immunologic function, improved quality of life, and

reduction of HIV-related morbidity and mortality.

“Patient” means a person infected with the HIV virus and suitable for therapy

as understood by practitioners in the field of AIDS and HIV infection.

“Treatment,” “therapy,” “regimen,” “HIV infection,” “ARC,” “AIDS” and
related terms are used as understood by practitioners in the field of AIDS and HIV

infection.
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AL-721 Ethigen PGL HV positive, AIDS (Los Angeles,
CA) Alpha Interferon HV in gpnbinati on d axo
Wl | cone Kaposi's sarcoma W Retrovir WO 2005/ 113562

PCT/ U : |

Labor at b apoidtet £F HRioh el i Ppsbhacicad

E@diﬁﬂ?]&ﬁioné Sbl\lzpﬁmd;h_f a@éra&ﬁéﬁghlﬂ)pdﬁeoﬂvb emoAivaEfaethpound of

i ot herapy. Neutralize t DS, ARC Labil

= F P bt R RESERGAT ascomeylc Pt @} epgmaRipaly acceptable
/i . 5 . | - ]

R

Bi\s: RBRE 28nddded togirovile psn@ninghid/patient benéfgc Pharmacantds]ly

(CGP-73547). Novartis ARC .(prpt.ease inhibjtaor
Aol P 8 Gl GG ePIA A PRFE B HmacoRpiakle safety
Wi&l?fb@po&l@ﬂéﬁi bAcomRSs all BSrRth6RS6lid 41l IRjuli @formElinclitidg
rner-Lanbert H V-1 infection G dofovir Gl ead )
Swipsules talkts.rlesenges, prd ponsdere s welas lipnidsasncpsiens, syrups, elixers,
and solutions. Compositions are made using common formulation techniques, and
conventional excipients (such as binding and wetting agents) and vehicles (such as

water and alcohols) are generally used for compositions.

Solid compositions are normally formulated in dosage units and compositions
providing from about 1 to 1000 mg of the active ingredient per dose are preferred.
Some examples of dosages are 1 mg, 10 mg, 100 mg, 250 mg, 500 mg, and 1000 mg.
Generally, other antiretroviral agents will be present in a unit range similar to agents

of that class used clinically. Typically, this is 0.25-1000 mg/unit.

Liquid compositions are usually in dosage unit ranges. Generally, the liquid
composition will be in a unit dosage range of 1-100 mg/mL. Some examples of
dosages are 1 mg/mL, 10 mg/mL, 25 mg/mL, 50 mg/mL, and 100 mg/mL.
Generally, other antiretroviral agents will be present in a unit range similar to agents

of that class used clinically. Typically, this is 1-100 mg/mL.

The invention encompasses all conventional modes of administration; oral
and parenteral methods are preferred. Generally, the dosing regimen will be similar
to other antiretroviral agents used clinically. Typically, the daily dose will be 1-100
mg/kg body weight daily. Generally, more compound is required orally and less
parenterally. The specific dosing regime, however, will be determined by a physician

using sound medical judgment.

The invention also encompasses methods where the compound is given in

combination therapy. That is, the compound can be used in conjunction with other
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The specific dosing

regime, however, will be determined by a physician using sound medical judgment.

Table 2 lists some agents useful in treating AIDS and HIV infection which are

suitable for this method.

Table 2. ANTIVIRALS
DRUG NAME MANUFACTURER INDICATION
097 . .
(non-nucleoside reverse Hoechst/Bayer E}I{\émfectmn, AIDS,
transcriptase inhibitor)
Amprenavir
141 W94 HIV infection, AIDS,
GW 141 Glaxo Wellcome ARC
(protease inhibitor)
Abacavir (1592U89) : .
GW 1592 Glaxo Wellcome lelzémfectlon, AIDS,
(RT inhibitor)
Carrington Labs
Acemannan (Irving, TX) ARC
HIV infection, AIDS,
Acyclovir Burroughs Wellcome ' | ARC, in combination
with AZT
. HIV infection, AIDS,
AD-439 Tanox Biosystems ARC
. HIV infection, AIDS,
AD-519 Tanox Biosystems ARC
Adefovir dipivoxil Gllegcgh?g;inces HIV infection, ARC,
AL-721 (Los Angeles, CA) PGL HIV positive, AIDS
Alpha Interferon
HIV in combination Glaxo Wellcome Kaposi's sarcoma
w/Retrovir
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Interferon Beta (A rreda Ig;% 1I"FlteHeron al fa-n3
I pterf lences )i nf ect AR Al DS,
ARC, as t487mt| c H V I ndEremant Mer ck positive, also
i n_conbination withl AZT(MemferdCT) SIS >922 SIS
Phar I‘mﬁﬁbﬂdyaﬂhgh CW| retinitis KNI -272 Nat'l Cancer
| nst i Nah@alHleVpassoc| at 86Vacsd Bieterapuni yudi ne, 3TC HI V
i pf Eﬁﬂeoaﬁphﬁb&? (rever seConeapter i pt ase ABDEXARC
Vel F Wi t h RotkviilafhMBit or) | Lobucavi r
stol—N yu:\rc- Qﬂul bb-CM,infection Nelfj n.‘:l\{i r Agmlr on
H V i nf egRipn, Al DS, ( prAgheasendrmhi bi t pFfV infection, AIDS,
Pharmaceuti cal s ARQ Nevirapine Boeheri nJéRG-II V
i nf eddtafipotddzdy,  (RT Natli Gartcor Institutg ehpAIDBRESociated diseases
- . , O H.V. .
-N ov_af -GBMS A3ab23 | nc I\ﬁ)r\{sqtglr-l\ellglelgs@(qru?b%/ _q{IV infection, AIDS,
| nhi bi(C@P-73547) Novarti ARC
(protease inhibitof) ovarts
BMS-234475 Bristol-Myers Squibb/ | HIV infection, AIDS,
(CGP-61755) Novarti ARC
(protease inhibitor) 18
CI-1012 Warner-Lambert HIV-1 infection
Cidofovir Gilead Science CMV retinitis, herpes,
papillomavirus
Curdlan sulfate AJI Pharma USA HIV infection
Cytomegalovirus .
Fmmume globin MedImmune CMV retinitis
Cytovene Syntex Sight threatening
Ganciclovir CMV petip heral, CMV
retimitis
Delaviridine . . HIV infection, AIDS,
(RT inhibitor) Pharmacia-Upjohn | p
Ueno Fine Chem.
Dextran Sulfate Ind. Ltd. (Osaka, AID.S",?IZC’ HtIV i
Japan) positive asymptomatic
ddC HIV infection, AIDS,
Dideoxyeytidine Hoffman-LaRoche |\ p s
ddI HIV infection, AIDS,
Dideoxvinosine Bristol-Myers Squibb ARC; combinationwith
v AZT/dAT
DMP-450 AVID HIV infection, AIDS,
(protease inhibitor) (Camden, NJ) ARC
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ARC
Al DS,

r
c%ofci AIDS,

i|nfectigmpithDS, ARC, with AZT HV inflection, AlIDS,
frdovudine;, AZT G cXO V@Iér?@ﬁi% PRE Kaposi ~s sarconm,
iin conbi BRi0 on wi t H &famesvﬂle GA) HIV infection
Famciclovir Smith Kline h.erpes zoster, herpes
simplex
FIC . HIV infection, AIDS,
(reverse transcriptase Emory University ARC
inhibitor)
GS 840 . HIV infection, AIDS,
(reverse transcriptase Gilead ARC
inhibitor)
HBY(.)97 Hoechst Marion HIV infection, AIDS,
(non-nucleoside reverse Roussel ARC
transcriptaseinhibitor)
Hypericin VIMRx Pharm. i;\gmfectlon, AIDS,
Recombinant Human Triton Biosciences AIDS, Kaposi's sarcoma,
Interferon Beta (Almeda, CA) ARC
Interferon alfa-n3 Interferon Sciences ARC, AIDS
HIV infection, AIDS,

ARC, asymptomatic HIV

(Akron, OH)

Indinavir Merck positive, also in
combination with
AZT/ddl/ddC
ISIS 2922 ISIS Pharmaceuticals CMV retinitis
KNI-272 Nat'l Cancer Institute HIV-associated diseases
Lamivudine, 3TC . .

(reverse transcriptase Glaxo Wellcome IAIII{\Gmfectlor}, AIDS,
s ey e , also with AZT
inhibitor)

Lobucavir Bristol-Myers Squibb CMYV infection
Nelfinavir Agouron HIV infection, AIDS,
(protease inhibitor) Pharmaceuticals ARC
Nevirapine Boeheringer HIV infection, AIDS,
(RT inhibitor) Ingleheim ARC
Novapren Novaferon Labs, Inc. HIV inhibitor
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Lefler | e Padbmcdll DS, KAPOST S XAk % on EP- p IHYdnfeution, AIDS
PL (Gaitg[%?hv [Te, GA VI Ifl v §?1" el Med. HIV infection, AIDS,
I noP 1BPbcks H "Iuech ouston, TX) ARC
Ritonavir Abbott HIV infection, AIDS,
protease inhibitor) ARC
Saquinavir Hoffmann- HIV infection, AIDS,
(protease inhibitor) LaRoche ARC
Stavudine; d4T . .
Didehydrodeoxy- Bristol-Myers Squibb g‘émfec“on’ AIDS,
thymidine
. . Genital HSV &
Valaciclovir Glaxo Wellcome CMVinfections
Virazole Viratek/ICN asymptomatic HIV-
Ribavirin (Costa Mesa, CA) positive, LAS, ARC
VX478 Vertex 11&1% infection, AIDS,
o HIV infection, AIDS,
Zalcitabine Hoffmann-LaRoche ARC, with AZT

Zidovudine; AZT Glaxo Wellcome

HIV infection, AIDS,
ARC, Kaposi's sarcoma,

in combination with other
therapies

Tenofovir disoproxil,

fumarate salt (Viread®)

(reverse transcriptase
inhibitor)

Gilead

HIV infection, AIDS

Combivir®
(reverse transcriptase
inhibitor)
abacavir succinate
(or Ziagen®)
(reverse transcriptase
inhibitor)

GSK

GSK

HIV infection, AIDS

HIV infection, AIDS

Reyataz®

(atazanavir) I Bristol-Myers Squibb

HIV infection, AIDS

HIV infection, AIDS,
viral fusion inhibitor

(EnﬁlfjlrltzizznT_zo) Roche/Trimeris
Trizivir®

HIV infection, AIDS
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Hoffrmn CaRoche ArDS,—ARC—HHY—+h—tnte n-2
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3 ERANLIEACTURBRaINDIZATIORN | MAdviaptedAEIY
MET | eU)SAdeﬁﬁhh&Pt e Al DSCaaf@ton Labs, Inc.
C American Cyanamid }
1.246,738 Lederle Labs AIDS, Kaposi's sarcoma
Elan Corp, PLC
EL10 D, . .
(Gainesville, GA) HIV infection
FP-21399 Fuki ImmunoPharm Blocks HIV fusion with
CD4+ cells
ARC, in combination
Gamma Interferon Genentech w/TNF (tumor necrosis
fact
Granulocyte ) ] cton)
Macrophage Colony Genetics Institute AIDS
; : Sandoz
Stimulating Factor
Granulocyte
Macrophage Colony Hoechst-Roussel AIDS
; : Immunex
Stimulating Factor
Granulocyte
Macrophage Colony Schering-Plough AIDS, combination
Stimulating Factor W/AZT
HIV Core Particle
Immunostimulant Rorer Seropositive HIV
IL-2 - —
. AIDS, in combinat
Cetu > mnation
Interleukin-2 ctus W/AZT
. IIL-2_ Hoffman-LaR oche AIDS, ARC, HIV, in
terI Euéﬂn-z Immunex combination W/AZT
Interleukin-2 Chiron AIDS, increase in CD4
(aldeslukin) cell counts
Immune Globulin o
Intravenous Cutter Biological Pediatric AIDS, in
(human) (Berkeley, CA) combination w/AZT
IMREG-1 Imreg AIDS, Kaposi's sarconta,
(New Orleans, LA) ARC, PGL
IMREG-2 Imreg AIDS, Kaposi's sarcoma,
(New Orleans, LA) ARC, PGL
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ARC Enkephal i n ( Chi cagopCT/I$2005/013911
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Col ony Stinul ating Factor

Remune | mm Co Response

T

TCRIARRGPACTORR Ge:geﬁ”ft eml DAENPION
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Al DM eARR InSatutebl e  HUARRYS, BBAC
- aAﬁpﬁ '@o n-la-Roche Kapest—s ~%§,IF, /—\'rDS,
ﬁ\lfa 2 dzonbi natlon W Hadihe ARGachK&F1(
i ne Bitsrferapect i off _ Sol bl e T4 Igr%nunohvi‘(lA@AIDS
Thy nopésthioninResear ¢h | TSt Pharmacedtival nf ectian Arc
( AnnarfiddeghalM)) Turor Ne(Clisige, Banent egh 1?!%?:
&mu}nMT%PE Factor; TNF w ganma | nter|feron
1 REGH Y @RUG NAVE I\/ANUFACT URER il NDI CATI ON
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Fl ug 0NazQ 1%1 th{g r Crypt océ¢egel neni ngi tm§9mbmat10n w/AZT
Gantb A g1
Remune fmmune Response Immunotherapeutic
Corp.
rCD4
Recombinant Genentech AIDS, ARC
Soluble Human CD4
rCD4-1gG
hybrids AIDS, ARC
Recombinant .
Soluble Human CD4 Biogen AIDS, ARC
Interferon Hoffman-La Roche Kaposi's sarcoma, AIDS,
Alfa 2a in combination w/AZT | ARC
SK&F106528 . . . .
Soluble T4 Smith Kline HIV infection
Immunobiology
Thymopentin Research Institute HIV infection
(Annandale, NJ)
Tumor Necrosis Genentech ARC, in combination
Factor; TNF w/gamma Interferon
ANTI-INFECTIVES
DRUG NAME MANUFACTURER INDICATION
Clindamycin with . .
Primaquine Pharmacia Upjohn PCP
Fluconazole Pfizer Crypjc oc oc;cal meningitis,
candidiasis
Pastille Sauibb Co Prevention of oral
Nystatin Pastille d P candidiasis
Ornidyl
Eflomithine Merrell Dow PCP
Pentamidine LyphoMed
Isethionate (IM & IV) (Rosemont, IL) PCP treatment
Trimethoprim Antibacterial
Trimethoprim/sulfa Antibacterial
Piritrexim Burroughs Wellcome PCP treatment
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%l Bwlﬁv%ﬁwnat ed to ALDS,, DESCRI Pr&RSerlated wasting,

SPECAEp WHENBORIKENTSS 5 | nt er nedi at e 1 | cachexia

Treatment of anorexia

Megestrol Acetate Bristol-Myers Squibb 25500, W/AIDS
Testosterone Alza, Smith Kline AIDS-related wasting
Total Enteral Norwich Eaton Diarrhea md

. . malabsorption related to
Nutrition Pharmaceuticals AIDS

DESCRIPTION OF SPECIFIC EMBODIMENTS

5 Intermediate 1

CN
6“ °

1-(3-chloropropyl)cyclopentanecarbonitrile. To a stirred solution of
cyclopentanecarbonitrile (1.04 mL, 10 mmol) in THF (20 mL) at -78 °C was added
10 LiHMDS (1M in THF, 11 mL) via syringe. After 30 min, 1-chloro-3-iodopropane
(1.6 mL, 15 mmol) was added at once and slowly warmed to room temperature.
After 20 h, the reaction mixture was quenched with saturated ammonium chloride (1
mL), diluted with EtOAc (100 mL), dried (MgS0Oy), filtered and concentrated to give
intermediate 1 as yellow oil which was used in the next step without further

15  purification.
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CN C 1-(3-chloropropyl)cycl opentanecarbonitrile. To
a stirred solution of cyclopentanecarbonitrile (1.04

worzgosAeseol ) in THE (20 nl) at -78 C was addeRCT/I82005/013911

LiHVWDS (1IMin THF, 11 mL) via syringe. After 30 mn,
1-chl oro- 3-i odopropane (1.6 BB, 15 nmol) was added at
once and slowy warned to roomtenperature. After 20
h, the reaction m xture wasredEnehed with saturated
amoni um chloride (1 inL), diluted with Et OAc (100
m), dried (MgSH), filtered and concentrated to give
internmediate 1 as yellow oil whi @kt was used in the
next step without further 13 p fication. WO

2005/ 113562 PCT/ US2005/ 013 Olnternediate 2 Okt
OEOO0O N, N CTo astifred mxture of
internmediate 1 from previ ous Bxpekximent and 5

hydr oxyl am ne hydrochl ori de g, 20 nmol) in 1:1
Et OH water (30 nL) was adS| um car bonate (1.6 g,
15 mmol ) over 5 mn. Then, tfHé reaction mxture was
stirred to 80 C for 15 h and concentrated to dryness.

Th | wh di s d
Er o i s SRS an A T hgbCe YRR a ek g o
(%dfbxFlamih® hiaretiloMas 183bie 0 rifnbBin L1, EtUIB’Ma%@Q!O M) was

nmxtufe 10 was diluted with vvater (50 nL) and

addedhzadiem wpbange Che g( 85 m) oer 5 mrve Thepnihp Aragtien mpgture

raGeR 50 5 eor T ReR sop %r'r-ﬁaa?ﬁp Hipliot v bR
%@Qd&a &aas!ri%xcﬁss%weatlﬁ%q IrEt@H/fv@éerqu) m(i‘ieﬂd digthygr medi at e
as pale yellowoil (1.03 g, 30% H NMR (500 MHz,

@D@ylg)ledjcarbogﬂatm@ K wit] mm)ol) vgasagldgd 44 111.11 tlm reaction mixture

(i Gttt s S St ﬁ?ﬁngé’%@ﬁ%ﬁ T,

Q%mbi‘nea%t@ﬁﬁ;gex&ﬁbts diikd (Na,80.), (Eﬂﬁekedta,ndl:oncéitrﬁteﬂizc) gwe brown
1.54-1.48 (2H, m \1.34-1.23 (8H

ok Fl@hlchmm@@phmsnagzi@‘l bt MaisuicOpaAC mikiuses afforded
LELSHORAL 3R Rie yellow oil (1.03 g, 30%). 'H NMR (500 MHz, CDCls) §: 4.34-

4.11 (4H, m), 3.50-3.46 (11, m), 3.38-3.34 (1H, m), 3.31 (1H, d, J = 16.2 Hz), 2.91
(1H, d, T = 16.2 Hz), 2.23-2.13 (2H, m), 1.95-1.89 (2H, m), 1.74-1.69 (2H, m), 1.62
(2H, 1, 1= 5.9 Hz), 1.54-1.48 (2H, m),,1.34-1.23 (8H, m). HRMS (M+H) calcd for
C17H7N,0s5: 339.1920; found: 339.1923.

Intermediate 3

0 OH

o
EtO =

NE\ :N:

A solution of intermediate 2 (1.0 g, 2.955 mmol) in 3, 4-dichlorotoluene (10
mL) was heated at 210 °C for 15 h. Then, the reaction mixture was concentrated

under vacuum and the residue was purified by preparative HPLC using MeOH/water



OOH EtO-ON- N 20 A solution of internmediate 2 (1.0
g, 2.955 mmol) in 3, 4-dichlorotoluene (10 nl) was

whembaser 210 C for 15 h. Then, the reacti on PCRUS2085/013911

10

15

20

25

was concentrated under vacuum and the resi due was
purified by preparative HPLC ggi ng McOH water WO

2005/ 113562 PCT/ US2005/ 013911 34 containing 0.1% TFA

( g&?-ﬁ‘i'n %[&;}o.ﬁ% l’itFAP %adlglg hﬁt{ t Tﬁ@ﬁ &%ts gbﬁ]ﬂaﬂﬂg @1@ groduct were
product “were oncen rate

[ nbmbined:lam @)Iieelasatai uimf’fbr@ agérenedut8®39a dark pASte@OR6IMg,

0O MHz, CDC13) 8:10.75 (1H b 4.43 (2H,
R eSS B MR (POt 5187 (i) 49T b = (L),

’Oé*ﬁgf 5y IR RR D AP it B hg o m

ZQQQISHJQJﬁGUhH&) 2HBL&5@6+HDmﬂaiﬁndhdﬂgk@0$oﬂ3isnlqmnmu
T§§$i dr o- 2H pyran-4-carbonitrile. A solution of

dr o- 4H pyran- 4- one (25 g, 250 nmol) and
t ol uenesul f onyl net hyl cyanide (53.7 g, 275 nmol)
di ssol ved in ethyl ene glycol dinethylether (1 L) was
cooled to O C. Added drogw 30 mn was a
sol ution of potassiumt- butOX|ge (56 g, 500 nmol) 15
di ssolved in t-butanol (350 nmL) and ethyl ene glyco
di net hyl ether (150 nlL). AftercN stirring the resulting
m xture for 3 h at roomtenp,ldiethyl ether (1 L) was
added and the organic phas s washed with saturated
aqueous NaHCO3. The organic se was dried (Na2S04)
and concentrated. The resi du® was distilled at 39 C
1.7 MmHg to give the title conpound as a col orl ess
oil (10.87 g, 39%yield). 1H NWVR (300 20 MHz, CDC13)
8: 3. 9TeBaBard-2H: p}m')m-ZI&cﬁh@;Btrﬂé AZblutioh of ?etﬁxﬁy&m%{ pyran-4-

H, 1.97- nt er medi.at NG-
(1 one (Z%jg, 250 o]1) and to&uenesuﬁ?ony]!methyl cyanide ?5 3.7 g, 27 5 mmol)

dissolved in ethylene glycol dimethylether (1 L) was cooled to 0 °C. Added

dropwise over 30 min was a solution of potassium t-butoxide (56 g, 500 mmol)
dissolved in t-butanol (350 mL) and ethylene glycol dimethylether (150 mL). After
stirring the resulting mixture for 3 h at room temp, diethyl ether (1 L) was added and
the organic phase was washed with saturated aqueous NaHCOs. The organic phase
was dried (Na,;SO4) and concentrated. The residue was distilled at 39 °C 1.7 mm Hg
to give the title compound as a colorless oil (10.87 g, 39% yield). "H NMR (300
MHz, CDCl3) 6: 3.91-3.83 (2H, m), 3.61-3.54 (2H, m), 2.89-2.80 (1H, m), 1.97-1.78
(4H, m).

Intermediate 5

Cl
NC
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25 WD 2005/ 113562 PCT/ US2005/ 013911 35
4- (3-chl oropropyl)-tetrahydro-2H pyran-4-carbonit7rile

WO 2006/18561 i rred solution of 1 MLiHVDS (25 nlipPCRBS2005/013911

nmmol) in THE (10 nL) at -78 C was added dropw se a
solution of internediate 4 (3523 g, 20 mmol ) in THE
(15 nL) over 10 mnutes. After 40 mn,

1-chl &@- éhl&r@g@@w;ramh;wo Z?IzhpymzzEt (mm;)m vxas Taddﬁd'e@t;ohmon
once, stirred at -78 5 C for and 4 hro

OEAPA LIRS ik, %@m@h@ﬂ%ﬁ (Hi el ) pe-Ra§ wq agldedj dropwise a
\%ltuﬂon ?EB‘E?FE&%%%J@GZ BOW mbl"}mi{sl% ﬁ \aarln'lb ﬁﬂgtes After

@o Ii\ﬁlﬁm-rcﬁlo@@SIlOd@r@fIﬁny @ 7 @it 0 5l midol )oasvirige iy drick astliriey at -78
flash colum chromato ath usi ng 10- 30%
ECdpe! hl@sadﬂésropm tgmp ehé m@emchmmwa& @ilued with

B0 LU BES e ik §ale? DGl uidE LGS, B W00,
tfilteradl a:ndlzan&ntr&tea tdﬂgi)ve 3116w 0(112‘)7131(:1(1 wad pur1ﬁed3bj"|ﬂhsh column
2.05-1.98 I”g 88 (2H, dd, J = 13.4,

fhrf’ml"gfﬂpwﬁm%é % O@Ofwé@e’%am torgyford itspdsing Biegiate 5
o PSR (b ORI 6 Bl CRELTBELE B aa s

stins, ead7 H), 3 @B td, FFPEX. AW Bz}, 361 (2H, 19 = 6B8Hz), 2.05-1.98
reaction m xture was added 50% aqueous hydr oxyl am ne
(AHom), 1188 @H. daol =Addh § -8, 5TV lrEd2He m): hped- %%(%I 8-
anbi ent tenperature. To this was added di et hyl

acet yl enedi car boxylate (1.6 nL, 10 20 mmol) and
stirred for 1 h. Then, t éthgn m xture was
diluted with Et OAc (100 nﬁﬁﬂ? ed with water (50
m), brine (10 nm), dried (Na2SO4), filtered and
concentrated to give yellow oil.oF ash chromat ogr aphy
usi ng 10-50% Et OAc/ HexanesQaffofded t he desired
internedi ate 6 as pal e yeII oi Mp(0.627 g, 18%W4H. 1H
NVR (500 I\/Hz CDC13) 6: ®+H) cal cd for
CL7H27N205: ; 25 found. 1H N B0 MHz, CDC13) 6:
4.32-4.20(2H, m, 4.14 (2Hq, J{= 7.0 Hz), 3.86
(1H, td, J = 11.0, 2.7 Hz) . .70 (3H, m,
3.52-3.46 (1H, m, 3.38-3. 1H, WO 2005/ 113562

PCT/ US2005/ 013911

A mixture of intermediate 5 (1.83 g, 9.75 mmol) and Nal (3.0 g, 20 mmol)
was stirred at ambient temperature for 1h. To this reaction mixture was added 50%
aqueous hydroxylamine (1 mL, 10.87 mmol mmol) and stirred for three-days at
ambient temperature. To this was added diethyl acetylenedicarboxylate (1.6 mL, 10
mmol) and stirred for 1 h. Then, the reaction mixture was diluted with EtOAc (100
mL) washed with water (50 mL), brine (10 mL), dried (Na,SOys), filtered and
concentrated to give yellow oil. Flash chromatography using 10-50%
EtOAc/Hexanes afforded the desired intermediate 6 as pale yellow oil (0.627 g,
18%%). "H NMR (500 MHz, CDCl3) §:. HRMS (M+H) calcd for C17H,7N20s:;
found. 'H NMR (500 MHz, CDCls) &: 4.32-4.20 (2H, m), 4.14 (2H, q, ] = 7.0 Hz),
3.86 (14, td, J =11.0, 2.7 Hz), 3.79-3.70 (3H, m), 3.52-3.46 (1H, m), 3.38-3.34 (1H,



36 M, 3.26 (1H, d, JAB = 16.2 Hz), 2.97 (1H, d, JAB =
16.2 Hz), 2.06-1.89 (4H, m, 1.66- 1.66 (2H, m,

wa22®8Aa13568 (2H, m, 1.30 (3H, t, J = 7.0 Hz), BCRUS{08#%13911
t, J =7.0Hz). Internediate 7 OOHO EtONN 5 A
solution of intermediate 6 (1gf g, 2.955 mmol) in
cycl ohexyl benzene (25 nL) was heated at 200 C for

rea S

vEhe S O 2 e e U AR S B SR Sé‘Qﬂf m), 1.66-
HPl66 (R 1Y) IMOHSB2HY m).01. (BRIt -ng.00HD), URAKZH, t, J = 7.0 Hz).
(gradient elution). The fractions containing the
product were conbined and concentrated to afford
intermediate 7 as an off-white solid (0.1263 g, 23%.
1H NVR (500 MHz, CDC13) slntermmg la(cq br s), 4.45 (2H,
q,J:7OHz)409 405(2H ,401399(2Hnj
3.74-3.69 (2H, m,23522%(5§h ,202193 (4H,
n, 1.59-1.54 (2H, n) 144(3 t, J =7.0 HZ). HRVS
(MrH) calcd for 15 C15H2% 9451; found:
309.1463. Internediate 8 O N\ON\ 0O O<NHO OHO
20
(E)-2-{[!-(2-Hydroxyethoxy) gyC ept anecar boxi m doyl J-
am nooxy} but - 2- enedi oi ¢ aciyd diethyl ester. A stirred

5 mxture of cycl opentanone eth ene ketal (12.82 g,
100 mmol ) and Znl 2 (45 ng, catalytic) vvas pI aced in

e L L ol o
B, I LSS ST i

nhndei: GAcuunirmg theassiduwkoesk Ianﬂieﬂﬂalyrprqﬁraiive&ﬂ)m fieing MdOH/water

Then,. the rea n m xtuyr C
10 contam}ng 0.1% TCFIA ? adient equtleon\s\a%he ?ractlons containing the product were

combined and concentrated to afford intermediate 7 as an off-white solid (0.1263 g,
23%). "H NMR (500 MHz, CDCl3) &: 10.35 (1H, br s), 4.45 (2H, q, J = 7.0 Hz), 4.09-
4.05 (2H, m), 4.01-3.99 (2H, m), 3.74-3.69 (2H, m), 2.35-2.29 (2H, m), 2.02-1.93
(4H, m), 1.59-1.54 (2H, m), 1.44 (3H, t, J = 7.0 Hz). HRMS (M+H) calcd for

15 Ci5Hz1N>O4: 309.1451; found: 309.1463.

Intermediate 8

20 (E)-2-{[1-(2-Hydroxyethoxy)cyclopentanecarboximidoyl]-aminooxy }but-2-
enedioic acid diethyl ester. A stirred mixture of cyclopentanone ethylene ketal
(12.82 g, 100 mmol) and Znl, (45 mg, catalytic) was placed in water bath and to this
was added trimethylsilyl cyanide (13.35 mL, 100 mmol) via syringe over 10 min.



in ice-water bath and di ethyl acetyl enedi carboxyl ate
(16 n., 100 mmol) was added over 5 mn. Then, cool ed

whaiok/11depved, stirred for 4 h at room t enper apC¥/ESANH013911
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5 concentrated to give internediate 8 as a dark-brown
oil which was used in the nexg7 step w thout
purification. LRV (MtH) cal cd for CL6H27N207: 359. 2;

f a1 6 BISOH (1007hE) foREH3E 8y 3063 4ddebhis H5idR:V1dMAnEb.4PmL, 100
10 5- Hydr oxy- % [ 3-(2- hydr ox% et h%;i;) tSet r ahﬁydr of E)rd;n- 3
yhming) waoadded @ad diitgdiatd0yG for @iln eFhencthe beactibi mistoiedwas cooled

et hyl ester, A xylenes 00.m ) salution of cru

i e pets Ay e erathasat (4 Rar O RpaY vas added
hov&BahBd BHRE, cloMNHIRM FRlRRd, stiRd8SAth at fdm temperature and
dark-residue was stirred with 0.5 M Na2CO8 (150 ni) 15

f ogncgairatedhtongivie aarmediaéad8 ag ¢ Harkib@pwn 8 whiglowas sedThéhe next

LA AR SRR LR S Pell 0

conmbi ned aqueous | ayers was carefully acidified with
conc. HO (20 n.) and extracted wth CH2Cl2 (4 X 50
nm.). The conbi ned CH2Cl2 {aMelgitd 9 ed

(Na2SO4/ actvated charcoal ), filtered and concentrated
to give brown solid which 20 triturated with ether and

filtered to afford inter iat@ 9 as a |ight brown
powder (11.81 g, 38%. Mm al is contam nated
with about 15% of an i de€Rtiffed [ inpurity whose Mrl =
295. LRVS (M+H) cal cd for ClM42NN208H 313. 32; found:
313.27. WD 2005/ 113562 PCT/ US2005/{013911 38

Intermediate 10 0 00 O @]

5-Hydroxy-2-[3-(2-hydroxy-ethoxy)tetrahydrofuran-3-yl]-6-oxo-1,6-
dihydropyrimidine-4-carboxylic acid ethyl ester. A xylenes (200 ml) solution of
crude intermediate 8 (100 mmol) was heated at reflux for 24 h, cooled and
concentrated. The resulting dark-residue was stirred with 0.5 M Na,CO; (150 mL)
for 30 min and extracted with EtOAc (3 X 50 mL). The combined organic phases
were re-extracted with 0.5 M Na,CO; (50 mL) and EtOAc extracts discarded. The
combined aqueous layers was carefully acidified with conc. HCI (20 mL) and
extracted with CH,Cl, (4 X 50 mL). The combined CH,Cl, layers dried
(Na,SOg/actvated charcoal), filtered and concentrated to give brown solid which
triturated with ether and filtered to afford intermediate 9 as a light brown powder
(11.81 g, 38%). This material is contaminated with about 15% of an identified
impurity whose M+1 =295. LRMS (M+H) calcd for C14H21N»Os: 313.32; found:
313.27.



To a stirred solution of crude internediate 9 (11.67
g) in THE (100 nL) at 5 5 C was added MsC1(8.7 nL,

waiws413sepl ) fol l owed by Et 3N (15.8 nL, 112.5 pemok005/013911
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The resulting turbid reaction m xture was stirred for
4 h while allowing it to waBdsito room tenperature.
Then diluted with Et OAc (200 nlL), washed with water

(2 X 50 nL), brine (50 mplerm@aiagdi(( Na2SO4), filtered
and concentrated to give viscous yellowoil. This oil
was re-dissolved in anhydrous EtOH (100 niL) and 10
stirred with K2C03 (4.15 g, 30 nﬁo ). After 4 h, the
viscous slurry was diluted with s&E OAc (150 nlL) and
continued stirring for addijfiofal 1 h. Then, the
reaction mxture was fi concentrated to
give white solid which was trijtufjated with ether, and
filtered to afford internedi as a white fluffy
solid (8.284 g, 64%. 1H N 500 MHz, CDC13) S: 4.43
(2H, g, J = 7.0 Hz), 3.99 ( sp; 3.53 (3H, s), 2.33
15 2.28 (2H, m, 2.09-2.05 (ZH, m, 1.93-1.82 (4H, m,
1.40 (3H, t, = 7.0 Hz). HRMs (M+H) cal cd for

J
o1 e B PRt onlR et 35P 57 ALLARA R fir)

11 O irfed suspensi o

| SRR RH O &%2’ BB 204 mbad3follaRied by EtINIEL{. 8L, MLY.5
was added 1M Et 1EtOH (10 nmL). After | h, the

memal)t Thg ryseltingvindid teeption migiere yenstired farddh whilp allowiag it to

Wb bt pier DB BB ERSAUIID S gt water

QNP5 MM ) 05150 rhIay eried V4,80, Na2%@4hd cohdehtrated tagide
concentrated to give internediate 11 as a br(ovvn&%SI [ 8
(viscoasellpw gibo his ol wasredBBolvegsn andyydions EtQH (180 ay-) an

(1H,_49) ).(%2, =~ 7. 4H< dMhted with
il St oy (43 2.9 il pfefBly, iy gl i dftged wi
MtOAL. (420 fu3t).antl codtimied sBrriig)for didifforaMtH) Thahgttie Seattion
Cl4HI9N2CG: 295. 1294; f ougd: 295.1293.. Internediate. .
pmixtyye guas filtered and concentrated to give white solid which was triturated with
ether, and filtered to afford intermediate 10 as a white fluffy solid (8.284 g, 64%). 'H
NMR (500 MHz, CDCl) 8: 4.43 (2H, g, = 7.0 Hz), 3.99 (4H, s), 3.53 (3H, s), 2.33-
2.28 (2H, m), 2.09-2.05 (2H, m), 1.93-1.82 (4H, m), 1.40 (3H, t, J = 7.0 Hz). HRMS

(M+H) caled for Cy5Hz 1 N207S: 373.1069; found: 373.1053.

Intermediate 11

0O OH

0
EtO

=

Na Nj
60
To a stirred suspension of intermediate 10 (0.6861 g, 1.84 mmol) in THF (50

mL) was added 1M EtONa/EtOH (10 mL). After 1h, the resulting yellow solution
was concentrated, acidified with 1 M aq. HCI (20 mL), extracted with CH,Cl, (3 X



O 10 Di hydrofuran-3(2H)-one. A m xture of
3-hydroxyfuran (24 g, 272 mol) and TEMPO (0.86 g, 5.5

woremb)i1issz CH2C12 (175 nl) and KBr (7.141 g, 60PEMDSE005/613911
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wat er was vigorously stirred and cooled in an
i ce-water bath. The pH of NaGgh (commercial grade
bl each, 600 nL, 806 mmpl) was adjusted to 9.5 by
d 5 )ViThg collBHHERr45i 53 8 NerbdHES
) co r%t ?erg dri @NZZFSO.ﬂng d%e%r&gegc?}fcg%ﬁ‘ated to

beforé use. This sol uti on was
nigivevmtetneediate bl agya broovi swilish Q668 enpEoont U NMR (5(}0eMHz CDCls)

oPalihd %?ﬂlft}"éf Ll aronl s Tihdeb 475 L A ik d 2s5nd2

a t divb X

9%%1% %94}’\’)@?1188(9)1 M@Eﬁ) Thet(ﬁ{’rl\liggr:ed gIrZ gaﬁl C pﬁQ+Hg caled
m%w@owwﬁ liﬂ%ﬂamhd @QS 1g23.X 300 nlL) contai ni ng
KI (12 g) and 10% aq. Na2C33 (2 X 150 nmL). The organic
| ayer dried 20 (Na2SO4), filtered and concentrated to
give internediate 12 as qP%ale ellowliquid (15.79
g, 67% which was used w Hﬂ?d% |2f| cation. 1H NWVR
(500 MHz, CDC13) S 4.24 (2H, t, = 7.3 Hz), 3.86
(2H, s), 2.49 (2H t, J = 7.3 Hz), Internediate 13 oc
0 25 0 WO 2005/ 113562 PCT/ US2 013911 40 1,4,
7-Trioxaspiro[ 4.4 nonane. A nixture of internediate 12
(15.79 g, 183.5 mol), ethyle glycol (16.7 nmL, 300
mml ) and cat. TsOHH20 (100 ng) in benzene (100 ni)
was heated at reflux using Dean-Stark trap. After 17

t heDilydegfinand (Bik-bue e Avasxtareod fSdhyddotydtued (24 £J272 mmol)

e%ﬁ@@ 550 5t s Ol e e U141 g, 80 o) in
cwa@f:%g AUeBbULR sBHYE i€ uxswa il Ak Syatddbatd. It P}P Bf NaOCl

under reduced pressure afforded i nterne |ate
yepmpyercipi gradebledch, 630 L, 806gnmdHwhb/RIjEED NI by@mamng

Syt 2, 7y Sy Mo Bl e v
OaddetioQer\ 40@n fiNvhifdlkeeBimg)the internal temperature of the reaction mixture
between 0 °C and 5 °C. After 2 h, the greenish-yellow organic phase was separated
and aqueous phase was saturated with NaCl and extracted with CH,Cl, (4 X 100
mL). The combined organic phases was washed with 10% HCl aq. (1 X 300 mL)
containing KI (12 g) and 10% ag. Na,COs (2 X 150 mL). The organic layer dried
(Na2504), filtered and concentrated to give intermediate 12 as a pale yellow liquid
(15.79 g, 67%) which was used without purification. "H NMR (500 MHz, CDCl;) &:
4.24 (2H,t,1="17.3 Hz), 3.86 (2H, s), 2.49 (2H, t, ] = 7.3 Hz).

Intermediate 13

(@]

s



HO (E) - 2-
{[3-(2-Hydroxy-et hoxy)tetrahydrof uran- 3-carboxi m doyl J

WO 2@8itm3exy} but - 2- enedi oi ¢ aci d di et hyl ester.PEr/EsEnHEL3911
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according to the procedure for 15 internedi ate 8.

Yield: 38% viscous yell ow pagpe. 1H NVR (500 MHz,

CDC13) S: 5.78 (1H, d, J = 7.6 Hz), 5.59 (1H, br s),

5. 38 (IH 7-%¥i o144

2 03,3 Aletz'x D [ ﬁqzn&;?eH AEﬁlxtufle gﬁnf]errhgd%&i?( g)7H9 g, 183.5
nymat), @@w(lem glysrol 61)6 7 mL 380 ﬂmﬁ(ﬁ) élﬁi-l;atrﬂ?sOPmW (IIVH)h:l) ) in

lcd f Cl5H25 61, 161 361. 1620. 20
" Brne gl Ral ol i s eSS obtaizds dre
P@éﬁ&?ﬁ@&ﬁ&%%%oleﬁldlﬁftmﬁﬁ diRe Gﬁo%ﬂg yagl%écﬂglth sat. Na,COs

procedure for internediate 11. Yi el

s#1q brinei(§0 m:eeq@omr WNa@mmlt@&ﬂ.&hCB@n@éﬁ&atéﬂto Live yellow

4 18:4.

hgéd %ﬂ%ﬂgﬁ u%ier rgdug AEreé%m? _aﬁ"fprq# m(titnaoeélr% %as( alypllow
Miquid (89,13 £340%}. . "HWINMF 4 -
Cl(-%ul—l|1§l\|206é 297.1087; fg%r?gang gg (Q?%U)ngﬁe?ged?gt}m 3.94
1890 G, ), 3168 @H, 4), 209T@Hokd-spPAEA)4. 5Jdecane. A

m xture of tetrahydro-4-pyranone (10 g, 99.9 nunol),

et hyl ene glycol (20 nm, 150 nnDI) and catal ytic

tol uene sulfonic acid S r ef in benzene (120
m.) for 5 h. After cooling°to° 'i‘)tS tenp, the benzene
| ayer was decanted fromthe dark oil in the bottom of

the flask and was concentratyed. The resulting oil was
taken up in nethylene chl oriﬁﬁr nd shaken in a
separatory 15 funnel. The CH2ClZ2=@yer was decant ed
fromthe insoluble oil. The 12 dayer was
concentrated to give Pringr meEMH-4t e 16 as a pal e
yellow oil (11.62 g, ld). 1 VR (300 MHz,
CDC13) S: 3.91 (4H, s 1%4H, t, J= 5.5 Hz), 1.68
HO

(E)-2-{[3 -(2—]—]ydrox3>—ethoxy) tetrahydrofuran-3-carboximidoyl]-
aminooxybut-2-enedioic acid diethyl ester. Prepared according to the procedure for
intermediate 8. Yield: 38%; viscous yellow paste. "H NMR (500 MHz, CDCl) o:
5.78 (1H, d, J = 7.6 Hz), 5.59 (1H, br s), 5.38 (1H, s), 4.37-4.27 (2H, m), 4.20-4.13
(2H, m), 4.03-3.87 (4H, m), 3.79-3.75 (2H, m), 3.53-3.45 (2H, m), 1.60 (1H, br s),
1.38-1.23 (6H, m). HRMS (M+H) calcd for C;5sH,5N,05: 361.1611; found:
361.1620.

Intermediate 15



(4H, t, J=5.7 Hz). 20 Internediate 17 \-O HN O\ O
0 N\HO~ O OHO

w@ H)os2135p24- ( 2- Hydr oxyet hoxy) t et r ahydr opyr an- 4- BEE/US2005/013911
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boxi i ni doyl ]- an7i nooxy} but - 2-enedi oi ¢ aci d di et hyl
ester. Prepared according to yhe procedure for 25
internediate 8. Yield: 60% yellowoil. '"H NVR (300

|\/HZ, y : : . 0/ .

PCT/ US2005 e&%‘é‘%ﬁi&%ié %g@rgﬁe.d%@)g%é‘%oﬁ%ﬁ' gigld g prown
(L0103 AR, EOMES, (D)) 10.62 (A0 (ST - 0 o
1A B et 7, ¢ B 5 (415 295 2.05-560 (g St PRy 41

c Qr : i ; 7&9. . .
R A A RS o (e el G2 71087: foume
529.d00ixy- 2- [ 4- (2- hydr oxyet hoxy) t et r ahydr opyf an- 4

yl J- 6- oxo-1, 6- dihydropyrinzidine-4-carboxylic acid
ethyl ester. A solution of an internmediate 17 10 (9.3
g, 25 mmol) in xylenes (150 nL). was refluxed for 18 h.
After cooling to room t mmediatenioyt ur e was shaken
with 0.2 M Na2CO3. The aqueous phase was washed wth
Et OAc, made acidic with conc'd-HC and extracted with
CH2C12. The organic phase was ¢gried (Na2SO4) and
concentrated. The resulting re§idue was triturated
with ether to give the interhedijate 18 as a brown
solid (0.87 g, 10%yield) an i mpure product (2.36
g). LCV5 [ MrH] + cal cd for Cl4H21N207: 329.13; found:
329.15. Internediate 19

1,4,8-Trioxa-spiro[4.5]decane. A mixture of tetrahydro-4-pyranone (10 g,
99.9 mmol), ethylene glycol (20 mL, 150 mmol) and catalytic toluene sulfonic acid
was refluxed in benzene (120 mL) for 5 h. After cooling to room temp, the benzene
layer was decanted from the dark oil in the bottom of the flask and was concentrated.
The resulting oil was taken up in methylene chloride and shaken in a separatory
funnel. The CH,Cl, layer was decanted from the insoluble oil. The CH,Cl, layer
was concentrated to give the intermediate 16 as a pale yellow oil (11.62 g, 81%
yield). 'H-NMR (300 MHz, CDCL) &: 3.91 (4H, s), 3.71 (4H, t, J= 5.5 Hz), 1.68
(4H, t, J=5.7 Hz).

Intermediate 17

(E)-2-{[4-(2-Hydroxyethoxy)tetrahydropyran-4-carboximidoyl]-
aminooxy}but-2-enedioic acid diethyl ester. Prepared according to the procedure for

intermediate 8. Yield: 60%; yellow oil. '"H-NMR (300 MHz, CDCl3) &: 5.72 (1H, 4,
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0 s,000 EtO NI1~-1 NO 0 20 A solution of
internmediate 18 (0.86 g, 2.6 mmol) in THE (10 nlL) was

weombsesez1 o 0 C. Added to this was net hanesul fReEUS2005/013911

chloride (0.613 n., 7.9 mvl) foll owed WD 2005/ 113562
PCT/ US2005/ 013911 43 by sl ow4addi ti on of
triethylamne (1.07 nL, 7.9 mmol). The m xture stirred

f g 2:2 ‘hHZps 509(1@1 BQ)U&DDXIM@BS?‘ ng3 f4C23f(QH”hf) - 4%f(9ﬁem)
| m Xture
wng gﬂ@%ﬂ%é T8ridoiGtb an) R43S3IH (Z&hfnm)g 2. 15 1 74 (4H m) 1.35-

c S di

RGP PaN S I, ot b b d s ot S5 A
carbonate (0.56 g, 4.04 mmol ). The m xture was stirred
at roomtenp for 18 h, diluted with EtOAc (200 nl)
and the solids were renovg@rbydifel1gr ati on. The

sol ution was concentrated and the residue was
triturated wwth nethanol. Filtration gave the
|nterrred| ate 19 as a V\IhItEOSO|q|"d (O 23 g, 23 9.

"H NVR (300 I\/Hz CDC13 1 g, J= 7.2 Hz),
4.03-3.98 (4H, , , 3.74 (2H, 10 t,
J=11.2 Hz), 3. 50 (3H s) ) (\l OP(Ht J=13.1, 4.9
Hz), 1.76 (2H, d, J= 13.9 38(3H t, J=7.1
Hz). LCVs [MrH]} calcd for| Cl 08S3: 389. 10;
found: 389.13. [ nternediat CN 15 ~CH

1- Hydr oxycycl obut anecarbonitrile. To a flask
cont ai ni ng cycl obutanone (13.41 g, 191 mmol) was
added aIBdraxyi - éa‘lgpbbmﬂzommm Gl IRsis ], 6-

Bl Pen et s e. g ol@@ﬁ%%diate 17
V@B% 263RmBY )in X?Iéﬁest {180 hﬁﬁ)%dsqgﬂm Figh e%ﬂ{e cgcﬂ-ﬁlg to room

hours. The reaction was treated Wlt di et
(0D, the mizfde was shaécdn with (DM @s . Th'Eraqum@lhaieadas washed

?ﬂq‘ﬂ?%&)@%% %}é%{eeaﬂ rg:\(}e(g(‘r ﬁn}i& a%td he)e;{rac(ted w1t% Oéhz%z) Th%nodrgamc
phase was dried (N aZSO4) and concentrated. The resuiting residue was triturated
with ether to give the intermediate 18 as a brown solid (0.87 g, 10% yield) and
impure product (2.36 g). LCMS [M+H]" calcd for C14H,;N,0-: 329.13; found:

329.15.

Intermediate 19

0.0
7~
ST
0O o7

0

A solution of intermediate 18 (0.86 g, 2.6 mmol) in THF (10 mL) was cooled
to 0 °C. Added to this was methanesulfonyl chloride (0.613 mL, 7.9 mmol) followed
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concentrated to an oil. The oil was dissolved in
di chl or onet hane, dried (sodium sulfate), filtered,

wapwsamseentrated to give an anber oil (15.10 p0T/USHW0E 3911

cont ai ned 25 approximately 15% of internediate 20. The

i nternedi ate was used wi t houy3further purification or

treatnment. 1H NMR (500 MHz, CDC13) 8: 3.15 (IH, br s),

%z@Q)W adlit®éh of(tAbth Iﬁn1n@(12@7 mi2798nfn 3? THe miktuB9 stirredt 884 h
. WD 2005/ 113562 PCT/ U52005/ 013911 44

mfhﬂ@ ,gﬁ@lyqa]éy wapmingdmragong tepip. before dllutmg with EtOAc. The mixture

b S AR AR P KA OB ARSCREREBI ek € olcfging to ive o

dapah eTHiOwah disbolv &l e @aculUyandTIEF (10 ind)) add Bddedas
cool ed and the evacuated flask was flushed with

Rriasgyasarbppaie (938 12, 84 nrBalte dhomidurs Wastirted;sheom temp for
d

(35, e b oAb SRR sl ey 7Bl BB e

solation was\asnodnﬂraiecé andniht esiditeewas(tP0@atedl Jwithanethend]r Edtretion

S B e il &2 0T B
ol L {0500 S50 138 SOy 274,

I Nn-vacuo

dj &t I | Da14)oh5q (BH. L2 86QH, o, K Ve 1] ADSENEHTE(H, RT=13.9

0 1 0% t, WO )..a
Pl 8GRt (o0 s TeBistt poed 1 Carmndied: 3§40
Ifgl)ndgggiﬁg,(ZH t, J=5.6 Hz), 2.52 - 2.61 (2H, m, 2.31
- 2.43 (2H m, 1.91 - 2.06 (2H, m. 15 Internedi ate
22 CEt OEtOOO NN%j-0 A solution of
internediate 21 (2.64 g, 16.5 mmol) in ethanol (10 ni)
was 20 treated with a Shtemmediate-2¥er cent aqueous
sol ution of hydroxylamne (3.34 g, 50 mol), and
stirred with heating (60 C for 16 hours. The sol vent
was renoved in vacuo, and th&§Nresidue was dried from
et hanol -water (1:1, 10 nmL) twic®H to give as an oily
solid. This was used i mredi at€ly in the foll ow ng
st ep.

1-Hydroxycyclobutanecarbonitrile. To a flask containing cyclobutanone
(13.41 g, 191 mmol) was added a solution of potassium phosphate monobasic (29.10
g, 214 mmol) in water (50 mL), followed by a solution of sodium cyanide (10.39 g,
210 mmol) in water (50 mL), and the reaction was stirred for 16 hours. The reaction
was treated with diethyl ether (100 mL) and stirred for 30 minutes. The separated
aqueous layer was washed with ether (2 x 100 mL), and the combined extracts were
concentrated to an oil. The oil was dissolved in dichloromethane, dried (sodium
sulfate), filtered, and concentrated to give an amber oil (15.10 g), which contained
approximately 15% of intermediate 20. The intermediate was used without further
purification or treatment. 'H NMR (500 MHz, CDCls) &: 3.15 (1H, brs), 2.60 - 2.68
(2H, m), 2.29 - 2.38 (2H, m), 1.89 - 2.03 (2H, m).



WD 2005/ 113562 PCT/ US2005/ 013911 45 A cold (0 O
sol ution of the above oily solid in ethanol (5 nL) and

weien1358D nl) was treated with a sol ution of Pdi/Es199$/013911
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20

acetyl enedi carboxylate (4.22 g, 25 mmol) in ethanol
(50 m.). The reaction was stigged for 5 mnutes, then
warmed to room tenperature, and stirred for 2 hours.
The reaction was dil uted (50 nm.) 5 and
extracted with ethyl aceth)ﬁ% (%@é %O The conbi ned
extracts were dried (sodiumsulfate), f| ltered, and
concentrated in vacuo. The envude was partially
purified by flash silica gol ugn chr omat ogr aphy,
eluting with 10%to 35% ethyl \acdetate in hexanes.
Product fractions were pooled and concentrated in
vacuo to give internediate 22 (2.58 g, 48% as a

yel | ow-@-ChiombétiboNeslobsgsietsrbeatirale e Znd shldrive (36.03 g, 264
foIIovvlng step., LC/ M5 [ M+ 327.14. Internedi ate
A3mod) Vi @ﬁ@ﬂ@mg\a propans tAr%th}lq lmﬁleb’rfaquﬁme rYRsdnalica e was

(&0115«%1 aglt ﬂbﬂ{(\%%szﬂ é}ﬂe{ eﬁlg P[th% Eglﬁk gvég d’ég%d with

tinteme@mteamermt g,l) and 2- alﬁerosﬁianelr(m \ﬂ/@ 21 & mowayl anchstirred with
vacuo, and the crude was dissolved in ath yl ‘gist ate

(resting{90° & épre0thones, Shevipadtion maixiuie wae R agihovater (200 mL)
aqlrgrl,gatxltrg ed (Vl&lo gl%ﬁ %th% Qq%@m (44x )f?—g %L% mﬂle ca_llﬁﬁmed organic

extra S were roug using 6
hiyigkre elekoodiiial @odidm @tfdte)i(ﬁlteh&i amisud)ﬂoanﬂrats(btq ah twhm vacuo. The
extracted with eth acetate (4 x 50 nL). (g)ote conbi ned
e@Wd%BﬂOdW%rH“@@eé by arenwns distitlation, (m 1 870 gyfintermediate

C [

SAGA 31 S50 VG301 Yopg) BT e AV, 08 v
MCDCI ;) SDEYB)28; t, X6s5. 54—12() B65 §2)H t41:4566 H2);12.59, - 21617 (2H, 7)) 2.31 -
395-400(4Hn) 67 - 4 (2H m, 2.30 (2H,
owéIS(ZimelﬁziQZO@(mm)) 2.09 - 2.19 (1H m, 1.97 -
2.06 (1H, m, 25 1.44 (3H, t, J=7.2 Hz). LC M5 [ MtH] +

= 281.11. Alternative preparation of internediate 23
from cycl obut anone. WO qutgé&étﬁgggzPCT/ US2005/ 013911

46 I nternediate 24

OEt

(0]
EtO o) O
\
N\ Nj
Dto

A solution of intermediate 21 (2.64 g, 16.5 mmol) in ethanol (10 mL) was
treated with a 50 weight-percent aqueous solution of hydroxylamine (3.34 g, 50
mmol), and stirred with heating (60 °C) for 16 hours. The solvent was removed in
vacuo, and the residue was dried from ethanol-water (1:1, 10 mL) twice, to give as an

oily solid. This was used immediately in the following step.



5, 8- Di oxa-spi ro[ 3. 4Joctane. A solution of
cycl obutanone (7.7 g, 0.11 nol), 5 ethylene glycol

W@ 2008213562 0. 11 nol ) and p-tol uenesul foni ¢ aci dPEDIS2005/013911
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hydrate (200 ng, 1 mmol) in benzene (200 nL) was
heated at reflux with a Dean-gark trap for 14 hrs.
After cooling, the mxture was washed w th aqueous

ot ni RO AORRE ot AL ShRd ks [k B Rgter 10
c affgendsritdated with ®bslaiion 8f &éthgl 4038 8neafcatbokeratedi Bt € 234nmol)

as a colorless liquid: 1H NVR 10 (CDC13, 500 ) Sppm
118 gthpngly(SGmLgy Fhe reactian wasstirped for S ngnyips, tgypyarmedgy room

st fngsiidiye Sl TSN (e i%%%o ml)
| abeextediedtveiti?&thybacetatt (3G SMWNINHTE cobinéd €ktracts Wore dried
ot ST RIGRL e gty ager b s VS
OE)uhﬁ&ﬂB*rﬁQéh%l?cazfel CAutR dihron'ég’o %%Qﬁﬁgﬂgxg V\vggh 1a% to 35a % ethyl

trinmeth cyani de (5.05
cacedity in hexancf:u roddct Ztrab@m(s]sﬁere Pooigd andcancenivitedvt eacuo to give

?aérﬁﬁrél}t n O]ig{au%gf Zg.{gj%? &m) Mt evac%1 o e% o8'1]1mmediately in the

1f({11%;v¢lﬁg hyeasuk MAL yte;j’yopqy) cycl obut anecarbonitrile
as a e oil: MR (CDC13, 500 MHz) S: 3.75 (2H

t, J:5Hz, OCH2) 355(2H t, J =5 Hz, OCH2),
2.51-2.56 (2H, m CH2), 2.30-2.37 (2H, m CH2)
1.91-1.98 (2H, m CH2), Interpadig@H3 s, Si CH3); 13C NMR
(CDC13, 125.77 Hz) Sppm 120.43 (CN), 72.05 WO
2005/ 113562 PCT/ US2005/ 013911 47 (O, 67.71 (CH2),
61.49 (CH2), 34.02 (CH2), 12 919%cr2). -0.29 (CHB).
LOMs mz 142 (M+H Si Me3), on of
1-(2-trimethyl sil anyl oxyet hoxy) cycl obut anecar bonitrile
(3.5 g, 5 16.4 mol) and 50
(1.08 g, 16.4 nmol) in EtOH ( m.)) was stirred in an
oil bath heated at 80C for 2. r& and then cooled to
roomtenperature. To a solution was added drop-w se
di et hyl acetyl enedi carboxyl ate (2.93

A solution of intermediate 22 (2.51 g, 7.7 mmol) in 1,2,4-trimethyl benzene

(25 mL) was heated at reflux (180 °C) for 3 hours, then cooled to room temperature.
The solvent was removed in vacuo, and the crude was dissolved in ethyl acetate (75
mL) and extracted with a saturated aqueous solution of sodium bicarbonate (4 x 75
mL). The combined extracts were brought to pH 1-2 using 6N hydrochloric acid, and
the resultant solid was extracted with ethyl acetate (4 x 50 mL). The combined
extract was dried (sodium sulfate), filtered, and concentrated in vacuo to give
intermediate 23 (0.235 g, 5.2% over two steps) as a brown solid. 'H NMR (500 MHz,
CDCls) 6: 10.54 (1H, s), 4.46 (2H, q, J=7.1 Hz), 3.95 - 4.00 (4H, m), 2.67 - 2.74 (2H,
m), 2.30 (2H, ddd, J/=12.4, 9.9, 7.3 Hz), 2.09 - 2.19 (1H, m), 1.97 - 2.06 (1H, m),

1.44 (3H, t, J=7.2 Hz). LC/MS [M+H]" =281.11.

Alternative preparation of intermediate 23 from cyclobutanone.
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g, 17.2 mmol) in an ice-bath and the m xture stirred
at roomtenperature for 5 hrs. This m xture was

w@ewsamssat ed i n vacuo to obtain 6.16 g of a crPe®S2005/013911

browni sh oil 10 containing internediate 25: 1H NWVR
(500 MHz, CDC13) 8:1.19-1.38466 H m 1.72- 1.86 (2 H
m 2.06-2.24 (2 H nm 2.29-2.49 (2 H nm 3.26-3.38 (2
H m 3.65-3.76 (2 H mMnhtdmbdnbdP (2 H n) 4.24-4.38
(2 H m 567 (0.25 H, s) 5.85 (0.5 H s). HRMS (MtH)
cal cd for C15H25N207 345. 1662, found 345. 1648 15
Internediate 26 10 OH O

O "-l
5- hydr oxy-2-[ | B:ﬁ\
- (2- hydr oxy- et hoxy) - cycl o P] 6- oxo-1, 6-di hydro-
pyri m di ne-4-carboxylic acid ethyl ester. A solution
of a crude internediate 25 (5.9 20 g) in xylenes (30

) wesssmeaieghidl3. dpRidid Asdiation?dF dyclobiRnome T g, ONHBmol),

concentrated in vacuo and the residue re-dissolv

Etholene(gpcak(§.8vas0- tk mohland p-tofjenpsulfonicpcidmane h¥drate (200 me,
P BIALENFAPI  TO P HRLIS R 114

Hﬁker oaﬁlﬂng hlﬁmb&ltlg’e was wiskedEwith aqlicats letulgl babdi6etiate( @)hﬁ[bn
e Co I he or anl C tr S were
((mz@t@d; 15 mips thpryithdrigg and ried fm%xeaamt B %@S Ailjpred and
1
AR R 310500 SENAIBI LR S B o
RCDIAISZ00 30 2)38bin 3.8 (4¥if £ CHRYlia3 Ie(42Y t, 0= Oz, CBN INWG(2H, qt,

O-\OMb 5
Beh§ He, CRe: G NMR 6aD0)s, 52572 Ha) Ps A G osd/§ 7 i, 3558
gggfﬂ I%%Igﬁfxloxy)ethoxy)cyclobutyl)-6-oxo-1,

O RIS di ne. 4- cat boxyl ate  (27): A cold (00

solution of internediate 26 (7.23 g, 25 mmol) in
anhydrous tetrahydrofuran was treated with

met hanesul fonyl chl ori de {(Aéliddeds) 29y dr opwi se
addition. The solution was warned to roomtenperature
and stirred for 4 hrs. The 10 reaction was

concentr at ed in-vacuo,Land the crude product was

di ssol ved in ethyl 0

ol

0 _N___NH _OH

TS

o

\] 0

2-{[1-(2-hydroxyethoxy)cyclobutanecarboximidoyl]-aminooxy }but-2-enedioic

acid diethyl ester. To a mixture of intermediate 24 (5.70 g, 50 mmol) and

trimethylsilyl cyanide (5.05 g, 50 mmol) was added a catalytic amount of Znl, (12

mg) in a cool water bath of ~10°C and the mixture stirred at room temperature for 5

hrs to obtain 10.7 g of 1-(2-trimethylsilanyloxyethoxy)cyclobutanecarbonitrile as a

mobile oil: 'H NMR (CDCl3, 500 MHz) &: 3.75 (2H, t, J = 5 Hz, OCHy), 3.55 (2H, t,

J =5 Hz, OCHy), 2.51-2.56 (2H, m, CHy), 2.30-2.37 (2H, m, CHy), 1.91-1.98 (2H, m,
CHy), 0.124 (9H, s, SiCH3); *C NMR (CDCls, 125.77 Hz) 8ppm 120.43 (CN), 72.05



acetate (75 nL) and washed with saturated sodi um
bi carbonate sol ution. The organic solution was dried

w@ swditsesul fate), filtered to renove solids, BemMUS2005/013911
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concentrated in vacuo to give internediate 27 as a
brown oil. This was used in tlz;,e subsequent reaction
W thout further purification. '"H NVR (500 VHz, CDC13)

5(6)369 74 %t‘Hi}] 6130 (@51% 32 0% H(zg ﬁ%@;f(cﬁg) Cg hlo (gigg) JiG/MS iz

n')142(M+HASM%B (3H s), 3 05 .07 (3H, s), 2.74- 2 82
(1H, n), 2.60-2.67 (2H, m), 2.41-2.49 (2H, ), 1.43
(3H, t, J= 7.0 Hz). LCVMB (M+H): 532.94. Internediate

28 20 AQoRMionE3f Q- @-tri&het@ﬁfanwoi?&tﬁbxygBy&&bdtﬂie%msﬁhﬂfe €35g,
27 obt ai ned above in absol ute ethanol” (50 ni)

ahbrf sl apd 60 Ihpaneons hxdroxyismine) (108, d6deumabhtiy FQHL(16 mL)

POV OO B o P 08 o
WW%M&MM B82S ot .2

PeTI spoed) muadieq-bathgindithe mivdurstirrad pexpow tempetaye for 5 hrs.

S ks 0 M E G IO RN 1Sl o o
tb@tmﬁllghﬁﬂeﬂﬁeﬁ&lelz@ VEISNIOPRL (580 1vedz, (\JDCE) gt hl@ 16368@(661{ n) 1.72-

(2 x 75 mL). The conbined extract was dried (sodium

sUiBP AR &) m) %04-2 264 FL 0} 2 9<B H, et 3.23.38 €A E m)i %6 £3.76 (2

R0 PRI 285 1008 B8 8 55 4 s

A(MGH] 24dcd Gor G5HZNZO, Bla516633 $unld s, 16)18 2.67-2.73 (2H,
m, 2.27-2.33 (2H n), 2.10-2.18 (1H, m, 1.98-2.06
(1H, m, 1.44 (3H t, J= 7.2 Hz). 13C NWR (126 Mz,
CDC13) 8:169.56,157.68, 150.41, 148.19, 125. 24,

79.09 62.63, 58.52, 42.dsterpadizte 2614, 18 13.87: LC/ MB
(MrH): 281.13. 10 Internediate 29 &O Internediate 29

was prepared (50%vyield) according to the procedure
for 15 internediate 24. 1H N 500 MHz, Ce6D6) 6: 3.49
(4H, t, J=5.5 Hz), 2.28%§ o

S-hydroxy-2-[1-(2-hydroxy-ethoxy)-cyclobutyl]-6-oxo-1,6-dihydro-
pyrimidine-4-carboxylic acid ethyl ester. A solution of a crude intermediate 25 (5.9
g) in xylenes (30 mL) was heated at 150-155 °C for 20 h. The mixture was
concentrated in vacuo and the residue re-dissolved in EtOAc (30 mL) was extracted
with 1M aq. sodium carbonate solution (3x20 mL). The aqueous extracts were
acidified with careful addition of concentrated HCI, and this mixture was extracted
with CH,Clp (2x20 ml). The combined organic extracts were dried (Na,SO,), filtered
and concentrated to obtain intermediate 26 (1.19 g, 24% over three steps) as

brownish oil: LC/MS m/z 299 (M+H).



J=8 Hz), 1.63 (2H, qt, J=8 Hz), 1.24 (2H, qt, J=5.5
Hz). Internediate 30 OO0 OO1 NNHOH O 20

wo nioenmset at e 30 was prepared (52% vyi el d) accordi/nson®013911
the procedure for internediate 25. 1H NWVR (500 MHz,
CeD6) 8: 3.54 (2H, t, J=6.1 Hag, 3.45 (2H, t, J=6.1
Hz), 2.06 - 2.12 (2H, m, 1.87 (2H, dgq, J 9.7, 2.6
Hz), 1.68 (2H, qt, J=6.1 Hihermelifta27 1.51 (1H, m,
1.26 - 1.34 (1H, m, 0.10 (9H, s). LM [MtH} =
359. 20 WO 2005/ 113562 PCT/ US2005/ 013911 50
Internmediate 31 1A OHO vys-y,10H 5
Internmedi ate 31 was prepare ¥3' el d) according to
the procedure for int 1H NWMR (500 MHz,
CDC13) S: 4.46 (2H, q, Z) - 84 (2H, t, J=5.5
Hz), 3.41 (2H, t, J=5.5 Hz), 2781 - 2.58 (2H, m, 2.29
- 2.38 (2H m, 1.89 - 1.99 (2H-M"tof2 - 1.90 (3H,
m, 1.45 (3H, t, J= Hz), 1 - 1.41 (1H m.
LG M5 (ESI) [ MHH] + 13.05. 10 Internediate 32 O OH
EtOON- O Acold (0C) solution of internediate

I S L R N G S e S i
f ghkmmﬁszmy}émuxﬁ)eyaawtw@nox@f1 srdzwy@mzme(ﬁcd boxylate

m_, 33. 8 he reaction was stirred for
G7: A cold (0°C) solution of intermediate 26 (7.23 g, 25 mmol) in anhydrous

tetrahydrofuran was treated with methanesulfonylchloride (Aldrich) by dropwise

N
(60%

J=7.

9 -
7.0
=3

addition. The solution was warmed to room temperature and stirred for 4 hrs. The

10  reaction was concentrated in-vacuo, and the crude product was dissolved in ethyl
acetate (75 mL) and washed with saturated sodium bicarbonate solution. The organic
solution was dried (sodium sulfate), filtered to remove solids, and concentrated in
vacuo to give intermediate 27 as a brown oil. This was used in the subsequent
reaction without further purification. 'H NMR (500 MHz, CDCl3) 0:4.49 2H, q,J =

15 7.0 Hz), 4.35-4.38 (2H, m), 3.93-4.00 (1H, m), 3.66-3.67 (3H, s), 3.62-3.65 (2H, m),
3.44-3.46 (3H, s), 3.05-3.07 (3H, s), 2.74-2.82 (1H, m), 2.60-2.67 (2H, m), 2.41-2.49
(2H, m), 1.43 (3H, t, J=7.0 Hz). LCMS (M+H): 532.94.

Intermediate 28
20

To a solution of intermediate 27 obtained above in absolute ethanol (50 mL)
and anhydrous tetrahydrofuran (75 mL) was added anhydrous potassium carbonate
25  (3.46 g, 25 mmol), and the reaction was stirred with heating (65°C) for 20 hrs.

Solvent was removed in-vacuo and the crude product was dissolved in water (150
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16 hours at roomtenperature. The solvent was renoved

in vacuo and the m xture was dissolved in ethanol (50
workgosamderli met hyl f ormam de (25 nL). To the sl uPCHUSHWAT013911

added potassi um carbonate (1.36 g, 9.7 mml) and the

reaction was stirred at 20 ragm tenperature for 16

hours, followed by heating (80 C) for 3 hours. The

Vgpiat qQ $nad
BRIt 00 TR0 TSR

tag il ol i2) Uamlgcﬁ QX hydﬁc&hm:y: aced; an@dtegdsulﬂlmgﬁOéndhwyas extracted

T Fheleoilea X Lo EpRab B S Bpk fricd faSnt Sl

TRRERINL rah 86k §d%ida] doﬁ&e@hﬁﬁﬂ't@%ﬁ/e?lﬂteﬁﬁe(ﬁ% 28.(4. 39? 6H%) as a
a brown solid. 1H NVR WD 2005/ 113562 PCT/ US2005/ 013911

Siph( BOwnMed. GHOTER 00 MEBLDEk) 5:510.5) (1H1 5114 4628H, g,/ = 7.2

R BFQH 294)1;3%%-5??;@@ ko, 2923 3G w2 g(gzqu%h;ﬁn%' £8-2.06

J(1ﬁ2m) 11443§33H ¢2H= 71 Hz)l 16 NMR- éf% {b. ana 439 (53%57 63,

| nternedi ates 33 and 34 N

/15&l4J MEF1YdL26: 22 79.69,223458.62,5482006, B4y/2) b4sih&,dr3t&7r MCéMS
apngd, 4-(1H1,2,4-triazol-1- yl)-2

%ﬁé%poggh}%nitrile. To a solution of
2,4-di fl uorobenzonitrile (10 g, 72 mmol) 10 di ssol ved
in THE (20 nL), and DMF (40 nL) was added
1,2,4-triazole sodium derivative (6.3 g, 70 mml) and
the mxture was stirred Htcoed@t9d 3 h, filtered and
concentrated. The residue was adsorbed onto Silica gel
and purified by flash chro ography eluting with
0% 10% 30% Et QAc/ hexanes t @ g| e internediate 33 as
colorl ess needles (2.46 g, and internedi ate 34
was obtained as a white s d” 15 (0.7455 g, 69.
Internediate 33: 1H NMR (500 MHz, CDC13) 8: 8.89 (1H,
s), 8.19 (1H, s), 7.85 (1H, dd, J=8.7, 5.6 Hz), 7.60
(1H, ddtershadiBte®9 Wasdprepared (BO%ylzch 4cdotding 109 the plr&bﬁure for

(MrH) cal cd for COHONAF: 189. found 189.
lipteeneriate 2de EZNMR-(SWMI(IE»@%W ADEth)L 5. %He)aZ 2§N4H t,

551106 Uly B)r-s ok U Oeu®y S 6,7 1), 769

(I\/H-H) calcd for COH6NAF. 189.05; found: 189 13 V\D
2005/ 113562 PCT/ US2005/ 013911

Intermediate 30

0
o)
| H
o) _N___NH
::LO J/\OH
o) CS;
\] 0

Intermediate 30 was prepared (52% yield) according to the procedure for
intermediate 25. "H NMR (500 MHz, C¢Ds) &: 3.54 (2H, t, J=6.1 Hz), 3.45 (2H, t,
J=6.1 Hz), 2.06 - 2.12 (2H, m), 1.87 (2H, dq, /=9.7, 2.6 Hz), 1.68 (2H, qt, J=6.1 Hz),
1.43 - 1.51 (1H, m), 1.26 - 1.34 (1H, m), 0.10 (9H, s). LC/MS [M+H]" =359.20
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52 Internediate 35 N, NNH2 F
(4-Fluoro-2-(]H1,2,4-triazol -1 yl)phenyl)net hanam ne

whyasocdsboride. 5 Nitrile 33 (2.46 g, 13.13 nmmed)/usmes/013911

di ssol ved in hot ethanol (150 nL). Aqueous HOA (15
m., 1N)' was added foll owed byy10% Pd/ C (200 ng). The
m xture was shaken under H2 at 55 psi for 4 h.,
filtered over celite and concentrated. The residue

was partitioned between Et OAc and water. The aqueous
phase was |yophilized to rmedi ate 35 as a
whi te powder (2.96 g, QQ%QME?H%/ﬁﬁ(SOO WHz, CD30D) 10
8: 9.51 (1H, s), 8.63 (1H, s), 7.85 (1H, dd, J= 8.5,
5.8 Hz), 7.68 (1H, dd, J=08.&H 2.4 Hz), 7.49 (1H, td,
J=8.3, 2.4 Hz), 4.20.(2HL s LeMs (MrH) cal cd for
COHLION4F: 193.08; foun€: .I6. Internediate 36 F
NH2 NN/ 15 N (4-Fl uoro- 24l INH1, 2, 4-triazol -

yl ) phenyl ) net hanam ne hydrochlqyld dipternmedi ate 36
was prepared (79%yield) f g tHe procedure for
intermediate 35 using inte dlate 34. 1H NWR (500
MHz, CD30D) 8:9.25 (1H, s), 8.46 (1H, s), 20 7.80 (1H
dd, J= 8.6, 5.8 Hz), 7.64 ng dd, J= 8.8, 2.4 Hz),

7. 44 (fgrmediate 1 wasgprepamed (492) yield) Becqrding te the prGdure for

ik S AT 5, LR 05 AP e,

HEl5.5 HzﬁsEﬂL(QHOt = Blseﬂi)%t%w' fz@%y(beﬁﬂzz’%@”E'zxﬁ?zlg m). 1.89 -

enzonitril repare

4- Fl uor o-

Ah?%%ﬂsmml(f% 1e3/0 @H, r@c‘MAmm{ t, ViEV.0 HZ30031» 120Q2Y, m)
( 1 di ssolved in 20 nL THE and
RS B TR P 5.0 o3 oM B heds Thi s mas
heat ed at 60 Cfor 2 hrs. Heating was discontinued and
5m. MeCH was

Intermediate 32

A cold (0°C) solution of intermediate 31 (3.0 g, 9.6 mmol) in tetrahydrofuran
(25 mL) was treated with methanesulfony chloride (3.30 g, 29 mmol) followed by
dropwise addition of triethylamine (4.7 mL, 33.6 mmol). The reaction was stirred for
16 hours at room temperature. The solvent was removed in vacuo and the mixture
was dissolved in ethanol (50 mL) and dimethylformamide (25 mL). To the slurry
was added potassium carbonate (1.36 g, 9.7 mmol) and the reaction was stirred at
room temperature for 16 hours, followed by heating (80 °C) for 3 hours. The solvent
was removed i vacuo. The crude product was diluted with ethyl acetate (50 mL)
and washed with IN hydrochloric acid (2 x 50 mL), extracted with ethyl acetate (2 x
25 mL) then brine ((50 mL). The solution was then dried (sodium sulfate), filtered
and concentrated to give intermediate 32 (0.534 g, 19%) as a brown solid. 'H NMR
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cautiously added, followed by the cautious addition of
4 mL 6N HCI. Then 20 nmL nore H20 added and Et QAc and

wo b@shsper s were separated. The aqueous | ayer BeBUID5/013911

made basic with IN NaOH and extracted with CH2Cl 2. The
extracts were dried (MySH4) s¢1filtered, concentrated
and dried in vacuumto give |ntermsd| ate 37 (1.3g

(i AN L0 e o) 7 359%11 591

@H3t 865 0314\ % si (22}1 Ao'@ (2336H 2 54 (2&%)\/5 SEMHH)7 (11 21), 1382 - 1.86

I'nt er medi at é e’) N-t - But oxycar bonyl -
((2Hf -6 D= 27’é|(lfé1m)ﬁllt4'ﬁ ((3ﬂph my1)Hek hanar ni ne. A
stirred solution of internediate 37 (5.1g, 0.03 nol)
and 3.3g triethylamne in 100i nL CH2CA 2 under N2 was
treated with di-t-butﬁt di 57 29, 0.033 nol)
portionwi se and 20 sti % roomdt enperature for 30
m n. Then, the reaction m'xture was washed with dil
HC1 and water. Thg-9rganic |ayer was dii ed over MySH4,
filtered and congenyrated to |eave 8. 1lg %,QO% of

internmedi ate 38 asNa clear oil. 1H N
CDC13) S 7.22 - 7. 9 ed H m 6.89 dd, J= 9 61,
2.29 Hz) 6.75 - (1 H m 4</9’3ﬂ , s) 4.31 (2

H d, J=5.49 I—|z[)2 (3 H s) 1 (9 H s). LOM 25
(M:rH) . 272. WO 005/ 113562 PCT/ US2005/ 013911 54
Internmediate 39 NH2 HCl ,jl::::: F O
(4- Fl uoro- 2- (i net hyl sul f onyl ) phenyl ) met hanam ne
hydr 0ChF o612 (1H-50)4u-lapol-1-5l) bdnzbmitrdle @3} caled- A8I-{ 8, 44rriazol-1;
0.03 nol) in_100nL aceton nd_50nL wat.er
Db aiearobarian et ¢ 18ue g2 45 veatan Gt { AL Pgpano
Rk @i

CitesBhBg i 160 @0 oAEE LA DR (AP a ARG, 1PB R AORAoN
cegivetive (6c0gCANhmal)erd tiee menmeavacttedet $htC fortdladiledd and
with CH2Cl12. This was concentrated to_ . an oi.l,
cHomsesttsptad. i hezesidue watagdserd eéﬁatqua% & afle lﬁ%ﬂ b flash

d-94% téRddate 33
B A R
gis\beldrlebﬁnmws@ 46 3918%) fig) intesmedipt 3 was dtit@nedjascspwbite solid

aye de basic with
(0y7455g, %).

Intermediate 33: "H NMR (500 MHz, CDCls) &: 8.89 (1H, s), 8.19 (1H, s),
7.85 (1H, dd, J= 8.7, 5.6 Hz), 7.60 (1H, dd, J= 8.8, 2.4 Hz), 7.28-7.24 (1H, m).
LCMS (M-+H) caled for CoHeN4F: 189.05; found: 189.13.

Intermediate 34: "H NMR (500 MHz, CDCls) &: 8.66 (1H, s), 8.15 (1H, s),
7.79 (1H, dd, J = 8.5, 6.7 Hz), 7.69 (1H, dd, J=9.5, 1.8 Hz), 7.65-7.63 (1H, m).
LCMS (M+H) caled for CoHgN4F: 189.05; found: 189.13.



amoni um hydr oxi de and extracted further with CH2C12
and concentration of the extracts gave a gum which

woa®sttset ed with HC in ethanol to give an adedT/Us2v8$/013911

10

15

20

0.9g of internediate 39. 1H NWR (500 MHz, DMSO- D6) 8:
8.54 (3 H s) 7.89 (1 H, dd, J=8.54, 5.19 Hz) 7.67
- 7.85 (2 H m 4.40 (2 H s)3.41 (3 H s). LOM
(MtH) _ 204. Internmedi ate 40 ..F N.S - ~O 20

5- Fl uoro- 2, N, N-t ri met hyl -I%tgﬂ?eeq*\aetg%f onarni de. To a
solution of 5-fluoro-2- nethyl-benzenesul fonyl
chloride (4.18 g, 20 mmol ) n», THE (25 nl) was added
drop- wise in 15 rrinasoIQti n of dinethylamne in
THE (2M 25 nli, 50 mmol) und&r nitrogen and the

m xture stirred for 5 mn. e jnsoluble material s
forned were 25 filtered an e fNizrate concentrat ed.
The residue was purified | unm chr omat ogr aphy

(Si02, 5 %Et20in CH2C15) to obtain internedi ate 40
(4.3 g, 90 %9 as a clear oil. 1HNWR (500 WMHz, CDC13)
S: 2.57 (3 H s) 2.82 (3 H s) 2.82 (3 H s) W

2005/ 1)MB3BkidrPETI BRD05133ILN)pHahyfmdiBanarntind 8ydrbclorid.

7.28 (1 H dd, J=8.2, 5.5 Hz) 7.59 (1 H, .J 8.2
2Niﬁrilq§%3. (246, Ne: 18 wmpD) V@fgl.ws%’WFé ?Ih%%. e&%ﬁ*@Oﬁ@SO @iﬂ%- Fiqueous
9 A|| . o N

ZI:lIgri) gl;%%é%lﬁ%yw?%%c}ded followed tglf ]I,OA) Pd/ (]7 _(200 m%). The mixture was

uor o- N, N- net hyl - benz€nesul f onam d
eshakemimdenitl ab$5 psitfer 4rbdifitbred4Gex ckdite agl copcentratesl. ) Therrdsidue

N- b i_nj md 91 2. 1) in, CCl4 (2Q.
B BT HeRVeEA THDIA TN T g bos Pagsec gy aphilizdd o
'gige A datte 35 M Dwhitd Bowaer (bi'/gi% B%;\rlb%gr q{%ﬁ\gﬁf(gd@gfmz, CD;0D)

n
272" -azobi si sobut yroni ?ri le (

, ) and th
ndQ.5iF € H; sht8i63u@ L, s 7i8Sa{l Hatld,80- 80, @Sflrbnzg), 3681, dh/tes.8, 2.4

Ho-maba by B Ioriobrt Hepdl SRR EOMIRT R B Sl

ciPHRt @ RbY 16S 02, CH2Cl2) to obtain internediate
41 (440 my, 74 % . 1HNMR

Intermediate 36

(4-Fluoro-2-(1H-1,2,4-triazol-1-yl)phenyl)methanamine hydrochloride.
Intermediate 36 was prepared (79% yield) following the procedure for intermediate
35 using intermediate 34. '"H NMR (500 MHz, CD;0D) &: 9.25 (1H, s), 8.46 (1H, s),
7.80 (1H, dd, J= 8.6, 5.8 Hz), 7.64 (1H, dd, J = 8.8, 2.4 Hz), 7.44 (1H, td, J=8.3,
2.6 Hz), 4.17 (2H, s). LCMS (M+H) calcd for CoH;oN4F: 193.08; found: 193.16.
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(500 MHz, CDC13) S: 2.87 (6 H, s) 4.86 (2 H s) 7.28
(1 H dd, J 8.55, 2.75 Hz) 7.61 15 - 7.65 (2 H, m.

WO CYOMT1564-H) : 296/ 298. Internmediate 42 N3 F BCT/US2085/013911

O-N 20 2 Azidonethyl-S

f1 uor o- NN-di net hyl - benzenesulS8onani i de. A m xture of
internmedi ate 41 (880 ng, 2.97 mmol) and sodi um azi de
(200 ng, 3 nmol) in DVWF Infermetijate®® stirred under
nitrogen in an oil bath heated at 55-60 C for 30 mn
and the solvent was rermved i n vacuo. The residue was
partitioned between CH2 d d "NnmaHer, and the organic
phase was washed with d)ed (Na2s&™4), filtered
and WO 2005/ 113562 PCT¥ US 005013911 56 concentrated
to obtaln |nterrred| ate 42 (670 ng, 87 % of as a

yel | ow

%500 ,CDC138284tg

4.78 MO’OS -methygsulfanyldengylamgne yt-Flugg-2-(me &lﬂ(lg)helnzomtrﬂe
3

Sﬂre%%ﬁ%‘ B SR, &1 35t AT L, WOTDRORT 2000) (1,67 2 0,1

m:bé) Wy&jdls&’diﬂ’ﬁdrm @6 mL TolFaanslaindes Nptreétzd witarioedl alveBH2 Me,S.
60 , 2.6 [ THE (10 nL t 2 10 nL

&g@ ng@&tefirait EW% gf?flpﬂ’é@p ﬁen(%ng W&%)d%gontgﬁeg ;\ﬁlﬁ{)ﬁ}?L MefaH was

bR K AdEE %glw #odar éﬁg 5&&1&8& of At ﬁ HAP erhzazig mlL

was evaporated in v Acuo an m xture o F €Sl
arvde BbOHGHed SrdifsD Acankitit-afyBrsmidre vemrdiedt Btk dqueaws 1ajdr was

ﬁﬁlﬁ@ biic 10d0\ 8oz Shcted bR i Tt e ooRivACH e
&ﬁﬁm\@ﬁt Sonbtidfaledt anliNgic@ i8R mne 1@@ fntééﬁ%dﬂfé ?fj%l 3g,

filtered 15 and concentrate In fre

aﬁ%bﬂs 3453)11(12111 MR (360 MHALI2G:p6: 7.20.H7 BIN%EE&Q 6.93+2,H, dd,
2. 4.10 (2 H, 7 - 7
DA B 8 Kty Rty 10o{ £kl Bl miss i .

Alternatively, a solution of internmediate 42 (23.6 g,
91.37 mM) in EECH 20 (100 nL) and 5M aq. HO (22
m.) was degassed by bub tagrough it for 5 mn.
and 109%°d/ carbon (2.0 g?h%ﬁg (g%tgsg This m xture was
evacuat ed and vented

N-t-Butoxycarbonyl- (4-fluoro-2-(methylthio)phenyl)methanamine. A stirred
solution of intermediate 37 (5.1g, 0.03 mol) and 3.3g triethylamine in 100mL CH,Cl,
under N2 was treated with di-t-butyl dicarbonate (7.2g, 0.033 mol) portionwise and
stirred at room temperature for 30 min. Then, the reaction mixture was washed with
dil HCI and water. The organic layer was dried over MgSOy, filtered and
concentrated to leave 8.1g (100%) of intermediate 38 as a clear oil. 'H NMR (500
MHz, CDCl) 6: 7.22 - 7.29 (1 H, m) 6.89 (1 H, dd, J=9.61, 2.29 Hz) 6.75 - 6.83 (1
H,m)4.93 (1 H,s)4.31 2H, d, J=5.49 Hz) 2.47 3 H, 5) 1.44 (9 H, 5). LC/MS
(M+H): 272.



to H2 (repeated three tines) and left on Parr shaker
for 20 h under H2 (40 psi) atnosphere. The reaction

worRoosatsexnas filtered, concentrated and resul t PEUS2005/013911
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residue was taken up in water (200 nL). This was
extracted wth EtQAc (3 X 50 g&). The 25 organic |ayer

di scarded and aqueous | ayer freeze dried to afford 43
(16.3 g, 66% as paley Quagr . WO 2005/ 113562

PCT/ US2005/ 013911 57 | n?%el{re?n%{g@at e 44 OOBn HOH NO

To a solution of internmediate 28 (0.103 g, 0.367 mol)

i n anhydrous 5 dinethyl f orrke 4@Ll) was added

anhydr ous potassi um car bo ¢ (0,206 g, 1.47 rmmol)

and benzyl bronide (0.0 Ds@9 mmol ), and the

reaction was stirred with h@atmhg (60 C for 18 hours
under nitrogen atnosphere. To the reaction n1xture was
added 1ithi um hydroxide (0.024 g, 0.92 mmol), (5

m.) an@-Eluesnat f«eﬂzyﬁiuifonyl)ményl}m@hmmzméwévdrlp@de (A(solutlon
C af | ndlcat e L on

vvég mgeé"me ﬁaLgSs (1§h1 b% dﬁg:}l']'éc to&? %@&Lu\%g r% s t1i9ated

t Wh@xuﬂ@(l&igd 0OB mﬂ; an(ﬂst&%@ﬂ f8£00 hfin WEher ar addtisHa) 1888 oxone
brought to pH 1-2 using 6 N hydrochloric acid. The
presieddedgad tl@mpﬁ@tems\mrmeétahw *Qéenlad éIS( s wes @cmled

dgéf%glé&%la %gb%@ngyg Elf'ﬁttgrgeﬁ%éll &g?rgctﬁ @rt;lﬁa(%l Tgx\}ﬁ v&gaR concentrated to
Seh billj dissethed pRD0 nTt ehshdland Togted R 10BETLFNCHER andi8eined at
in the fol |l ow ng reaction wthout further 15
p@P PEiferdh. Gemoval ¢ivRIVEEB@aNt2 guBDBLGh s crysallized fongethanol to
J=7.3 7. 38 H n 3. 95
22te nthfipedidls 39 2.8 A%tk Thi'hayeBus Byl Rhde thsRivitn
'T)tmlrﬂmﬁﬁn hydroiitle GAHlextfcted fuktBErREh B ChanddostdNt@ti&IBef the

H ~ | O FN20 O To a solution of internedi ate 44

( gﬁfa@pme alggeyhich vefs ieepteg vty H@}ﬁnd%hml to give an additional 0.9g
of intermediate 39. "H NMR (500 MHz, DMSO-Dg) &: 8.54 (3 H, s) 7.89 (1 H, dd,

J=8.54, 5.19 Hz) 7.67 - 7.85 (2 H, m) 4.40 (2 H, 5) 3.41 (3 H, s). LC/MS (M+H) =
204.

Intermediate 40

O

/ AN
—N ©
\

5-Fluoro-2,N,N-trimethyl-benzenesulfonamide. To a solution of 5-fluoro-2-
methyl-benzenesulfonyl chloride (4.18 g, 20 mmol) in THF (25 mL) was added drop-
wise in 15 min a solution of dimethylamine in THF (2M, 25 mL, 50 mmol) under
nitrogen and the mixture stirred for 5 min. The insoluble materials formed were
filtered and the filtrate concentrated. The residue was purified by column
chromatography (SiO,, 5 % Et,O in CH,Cl,) to obtain intermediate 40 (4.3 g, 90 %)
as a clear oil. "HNMR (500 MHz, CDCl;) &: 2.57 (3 H, 5) 2.82 (3 H, 5) 2.82 (3 H, 5)
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nm.) was added
O (7-azabenzotriazol -1-yl)-N, N, N, N -t etranet hyl uroni um

wheooafilaser ophosphate (HATU, 0.167 g, 0.44 nmol pCHOS20051€¢13911

m xture was stirred for 20 WD 2005/ 113562

PCT/ US2005/ 013911 58 m nutesssTo this was added

2- (am nonet hyl ) - 5-f | uor o- N- et hyl benzam de
Z?QQOWSCWI@%V%WWS?HSQ%W% gi 98z s FIBE 89N §thy).
hL@WﬂﬁH@Bﬁ&)@ﬁﬁnopyrldlne (0.068 g, 0.55 mmol) and the
reaction was stirred for 16 hours. The sol vent was
renoved in vacuo and the crude product in ethyl 5
acetate (25 nL) was washed mﬁtg 1.9 N hydrochl oric
acid (25 nL), then dried filtered, and
concentrated to give an orange-brown solid. This was
purified by flash silica gel colgm chromatography,
eluting with 30%to 60%ethyl agetate in hexanes, to
give a colorless oil. The S triturated with
diethyl ether and dried i uo(go give internediate
45 (0.101 g, 54% over twd st ps)S a white 10 gl assy
solid: iH NWR (500 NFE CIKJBT— .62 (1H, t, J=6.1
Hz), 7.44-7.51 (3H, , 1.27- 3 (3H in), 7.13 (1H
dd, J=8.9, 2.7 Hz), 7. 08 (1H, dt J8.2, 2.7 Hz),

6 49 6 %%0}% gh%?a;hﬂs -N g\;gligzq%ﬁbgn%ges‘jﬁl iz@gn;quj TAan?xture of
Zn‘Feim&hZ& 40'44135 H")f 22 I%Zﬁog 238 N- gﬂmdﬁh%cd%miége élgé ‘}né b mmol) in

2. 04- H,
r%f@h u(%%mlmwzasaarred i 24 oilpath zeatad 61 8@-90 2C 4ndarivdzegen For 5 min.

ytj)@enzo tr| | e a}“@ﬂ%yg@ %‘%O P%g}lgﬂgggm?nzyl nit r| I e

T
o 1,5 (50 g, 5 .

cmmipimtcsawemqiltergdlwdph@ﬂl_mte vasenttatadt aid puERd byealdhed
AL i A et T B
BB, 6 O B8 80

I:(ZI\G([ZI\HJ-m} I:@/(Mﬂ(wfl{)cgwm. 171.06; found: 171.12.
WD 2005/ 113562 PCT/ US2005/ 013911 59 Internedi ate 47
NI N

Intermediate 42

2-Azidomethyl-5-fluoro-N,N-dimethyl-benzenesulfonamide. A mixture of
intermediate 41 (880 mg, 2.97 mmol) and sodium azide (200 mg, 3 mmol) in DMF (4
mL) was stirred under nitrogen in an oil bath heated at 55-60 °C for 30 min and the
solvent was removed in vacuo. The residue was partitioned between CH,Cl, and

water, and the organic phase was washed with water, dried (Na,SOy), filtered and



NH2 HCl 5 2-(I1H1,2,4-triazol -1 yl)phenyl)net hanam ne
hydrochl oride: Internediate 46 (4.25 g, 25 mmol) was

wale@soldserl in EtOH (50 nL) and IN HO (25 nl).predusmos/013911
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Pd/C (1 g) and mi xture was shaken under H2 for 2 h at
50 psi. After filtration oversgcelite and
concentration, the residue was triturated with diethyl

e t Y. i
CEAR AL EmE RIS PASTLED B Ealliiue
5(500.MHz( CHC19)5; 28438 H, 31H.78 )2 HY s)7B29 - 684((4H, nﬁ'))? 59184 (2 H,
(2H, s). LCMs [M+H] + calcd for COHL1N4: 175.

fBUnd: 175.17. Intermediate 48 N, NN N CN 15 F
4-Fluoro-2(2H1,2,3-triazol -2 yl)benzonitrile: To a
solution of 1H1,2,3- triazole (3.5 g, 50.7 mmol) in
THE (10 nL) and DI\/F (20 ed portionw se,
NaH (1.3 g, 51 nmol, 5%%2%&%% ure was stirred at
roomtenp for 20 30 min. Added to this was

2,4-di fl uorobenzonitrile I) and the
mxture was stirred at 8 for The white
m xture was concentrat ed & fled by flash

chromat ogr aphy el uting with_0f¢ B% 10% Et CAc/ hexane to
give the title conpound as white needles (0.34 g, 3%
yield). "HNWVR (300 MHz, CDC13) 5: 7.92 (2H, s),
7.88-7.79 (2H, rn), 7.19-7.12 (1H, m. LCVS [ M+tH] +

Cal ed P-gamBOHENYE-S -flaar oA BN-Bimethydhendenet@faribituiddMpdrochloride.

2008/ 113562 P11 \US20001 043911 ) @morbt efﬂfgﬂﬁl;&pa@water@

|
ymg@gﬁﬂde{mﬁm@w}@iﬁ%él@:ogg%ﬁ gﬂi?o%) g%%‘ﬁr rﬁsﬁm@%ﬁmd

Amﬂ@d ntt@gﬁlh far 1 ksoThe THE wassvaporaied m@aqub)and ladnlxture of the

C at n under
fseFI “ﬁaﬁcﬂﬁ @ﬂ’éhf%l& Nodhiea ‘@asg‘}?&teédﬂelémlrbafheﬁ 8980 for
t
8280/ %% TPE:I‘%&S Wﬁﬁ%%ﬁ@}%%agd tﬁ(é:Dg{lSB‘Ms ?ﬁhée%a%ﬁieé%% c?lute
1I(§H20é7an(1pxmactq@ with- CHZCQZ "Qheﬁof@)lg: e)?crai‘:% wak Idrledi WNa,39,), filtered
an% co%éentrHFe)d’ to ob?’a?’n %ree arhme 43 le mg, 35 %) as an oil. 'H NMR (500
MHz, CDCl;) é: 2.84 (6 H, 5) 4.10 (2 H, s) 7.23 - 7.29 (1 H, m) 7.53 - 7.60 (2 H, m);

LC/MS (M+H): 233.

Alternatively, a solution of intermediate 42 (23.6 g, 91.37 mmO0l) in EtOH
(100 mL) and 5M aq. HCI (22 mL) was degassed by bubbling N2 through it for 5
min. and 10%Pd/carbon (2.0 g) was added. This mixture was evacuated and vented
to H, (repeated three times) and left on Parr shaker for 20 h under H2 (40 psi)
atmosphere. The reaction mixture was filtered, concentrated and resulting residue
was taken up in water (200 mL). This was extracted with EtOAc (3 X 50 mL). The
organic layer discarded and aqueous layer freeze dried to afford 43 (16.3 g, 66%) as

pale yellow powder.



2.7 Hz), 4.35 (2H, s). LCVs [ MtH] + cal cd for COHLOMNAF:
193.08; found: 193.16. Internediate 50 O~ OS\N ~CN

wa 2002113582 1- di oxo-126-[1, 2]t hi azi nan-2 yl ) benoPCT/U51005/013911
Added to a solution of 1,1- dioxo[1,2]thiazinane (3.37
g, 25 mmol) in DMF (35 nL) wa3 sodi um hydride (0.675
g, 25 mmol, 95% and the m xture was stirred at room
tenp for 15 min. 2 20 Flmerebenzoptrile (3.37 i,
31.3 mmol ) was added and the m xture was stirred at
80 C for 18 h. The m xture was cool ed, diluted wth

wat er and extracted with OAEBnThe organi ¢ phase was
washed with water and br@g ied (Na2s™4) and
concentrated. The residue-wa pu ified by flash
chromat ogr aphy eluting with 00% Et OAc/ hexane.

The isolated solid was recry |I2€d from hot

Et OAc/ hexane 25 (2:1) to giv title conpound as

white crystals (4.15 g, 70%vyield). "H NWR (300 Mz,
CDC13) 8: 7.70 (1H, dd, J=7.7,1.1 Hz), 7.64-7.53 (2H,

m : 7 Téla dohttiontod intdmadidte Q@@(t 1485, @3%&@3@%@&3@&1
316Hz£372(2H J="5.5 Hz), 3.32 (2H, t,
5 gh,m@ pgnamide ) gas pddad aﬁ%lydrogs paspiugy cgrbenatef0.206 g, 1.47

R e

Bedtihgl(60POXfor 18 bofik,udithias igéiﬁdtm%spﬁe}@ €N HeabAdtiON mixture was
hydrochl oride:  Internediate 50 (2.63 g, 11.14 muol)
ddithgs edioxide (.34 2. 08 WE)Ol)aW@t@F 5 m@) an@ efhegolffymL).

e e O N T o

10 ogbcbepRed TRGERL Rhd RMEN & ddtfodrldltBe 61@1699#8’&@0@53@
white SO|Id (2.93 95% vyi el d). 1H-NI\/R 300

d wa]tela(f_l(j a@d@roq@ht to pH 362 ysing 6 hy}ichgllqnq-pp)ld. The

ﬁso%ﬁcﬁv%sg: %rag%d Wiﬁ e%heé%c%e%% f(%ﬂ_}ﬂ@ 'dri %ﬁlg?zép’i}, fl(I%Iéd and

Crioeid (7 N2 BEPgive 8.1 3 201 00%) 0fintebdib: 44 aisfan oil which solidified upon
standing. The intermediate was used in the following reaction without further

15  purification: 'H NMR (500 MHz, CDCL) &: 7.54 (2H, d, J=7.3 Hz), 7.30 - 7.38 (3H,
m), 5.49 (2H, s), 3.95 - 4.01 (4H, m), 2.67 - 2.74 (2H, m), 2.33 - 2.41 (2H, m), 2.06 -
2.14 (2H, m).

Intermediate 45

o N
~ O OBn
O

= Ns N j
20 C\
To a solution of intermediate 44 (obtained above) in dimethylformamide (3

mL) was added O-(7-azabenzotriazol-1-y1)-N,N,N’,N -tetramethyluronium
hexafluorophosphate (HATU, 0.167 g, 0.44 mmol) and the mixture was stirred for 20



Internmediate 52 0~""30" CN 20 4-Fl uoro-
2-(1,1-dioxo-1 26-[1, 2]thiazinan-2yl)benzonitrile: To

wa:2@shuwsson of 1, 1-di oxo[ 1, 2]t hi azi nane (8. 84PQI/USHN=I013911
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nmmol) in DM (20 nL) and THE (10 nL) was added

portion-w se sodium hydride (%865 g, 65.5 innol, 95%.
After stirring for 30 mn, 2,4-difluorobenzonitrile

( Hnfkedl, T thigl - @gﬁ&n 50 JFb . i

sti rrgd at 90 C for 2.% h. Tﬁgﬁﬁmﬁ)ﬁm&eﬁy@%ﬁ%ﬁmgﬁd

c bridronklpttle tbrepaied arsording wud. Bsbentsn prulifGEApbY WO @SH77850 )

{ Jl uting wth 0% 10% Et OAC/ h t
C LN AR hrithetb bBs 01038 rall i the reapion wagskired
ff&@! 1é)hourd+ TR wik e e 38V i
bery U)S20865/ 013311‘%@962 S 7 7%’3‘) fggagggg]c:masg jg‘,%d%‘?té“ ethyl

Hpgetaty (S0mE) Mas aeasheriwigh 80 9 huidrephloriz adi(75 42 )( thh dridd

5 Y mtbasd Encoohg e Ty brafge-Biopstisotify s wes
c phidfied oy ﬂﬁhkﬂic%l‘@ﬂ:%&nn%ﬁﬁm%?_%ﬁm @Iuti%? With309% to 60% ethyl

Intermedi ate 53 o~ OS\N NH2 .. F 4-Fluoro- ‘
2@“(“%&- BRBes1 LoFVe 8 coloplpsspil ehe- 2l yh9 bwraiedamitndiethyl ether

hygH @5 18152686 to %1 e @érh&%a%% g]togrg %3%6\%;];\8{) steps) as a white

I nt er medi alte 51 Using I'nterne _ (
nelessy sghide' H NMR (300eMERITODOY) 528.62 (VHi {, =60 !Hzf;, %?[4(5% 1 GH,

g, 1702 go igl d). 'HNW (300 Mz, CDSO)()Q S

gt %7~ -.3§,( B, 4513 (B39, (389, 2{4Hzp2.08 G H, gt 7=Bi2) 2.7 Hz),
76.48. 1598 7 = 21.4

155 6125 e, R0y 35 G P @i wgs A3y habo 0 &) 298 (o,
2d,4192312%132), RHE2.79 (21D .Iﬂ;)etg.gﬁgzg:’é% @glé nﬁD% 2. 1h§!m2ggfftl§%3:rz.04-z.1 1

c r : ; .09; found: .24,
Iﬂtﬂg%&q{%g &%&W&QNH 20 To a solution of

1- (2-chl oroet hyl)cycl opent anecarbonitrile (1.38g, 8.73

nmol ;  prepared according to R M Burk et al
Het erocycl es 1993, 35, 209ntermedifkerdie MeOH

N
¢\

o8

2-(1H-1,2,4-triazol-1-yl)benzonitrile: A suspension of 2-fluorobenzylnitrile
(3.0 g, 25 mmol) and 1,2,4-triazole sodium complex (2.4 g, 27 mmol) were stirred in
THF (7 mL) and DMF (14 mL) at 95° C for 18 h. After cooling and concentrating,
the product was crystallized from hot CH,Cly/hexane (1:1) to give the title compound
as a white solid (4.25 g, 100% yield). '"H-NMR (300 MHz, CDCL) &: 8.74 (1H, s),
8.16 (1H, s), 7.82 (1H, dd, J=4.9,1.3 Hz), 7.77-7.25 (2H, m), 7.57-7.51 (1H, m).
LCMS [M+H]" calcd for CoH;Ny: 171.06; found: 171.12.
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was added 1 nmmpl sodi um i odi de and the sol uti on was
saturated with ammonia. The reaction bottle was

w@eabaedsend warmed at 90C with stirring for 20r¢T/Ugd00&013911

cooling 25 the reaction bottle was opened and sol vents

Wer e evaporated under vacuumsgC/ MS (MrH): 139. 1H

NVMR (500 MHz, CDC13) 8:1.50-2.33 (10H, m, 3.53-3.78
(2H, m. W 2005/ 113562 PGH{MBEP9R/ 413911 63
Internediate 559 0 O N\ N5 To a solution of

di et hyl - 2- (benzyl oxy) - 3- hydr oxyfumarate [ prepared from
benzyl oxy et hyl acetate (2.,91g, 0.015 nol) and

di et hyl oxal ate (2.19g, .0 5 ol ) with an equival ent
amount of sodi um hydride | %0 wL THE and 2 drops Et OH

by stirring for 30 min] in 20 nL Et OH was added
intermediate 54 in 10 nL angHwma h  stirring 60%
NaH (300ng, 0.0075 nol) dded portionw se. This

was stirred for 10 3 h at rt and concentrated. The

resi due was di ssolved in CH2C12 and washed with

wat er. _The CH2C12 Iayer was dried over MgSH4, filtered

and cofrédfd ed-génzo-Exisherdiesismgmore loidrechdorided Mtermediate 46

t t
S dana T Jed AR R AR P3G O e
(IBUO (Mgx anmﬁt&)a v&s shﬁke&hQn(dBﬂ‘Hz for ZhatBO%sWAﬂerlﬁlﬁﬁtlon over
168 1.85-1.96 (1H, 04 15
?tf: a(r@ﬁonﬁ;ﬁntra on ghqlreélgl% ms trirated with 41611@/1 gﬁqqr alpg the title
o%%mﬁﬂﬁwag colil]eé’:tegl4ag a'z'\lﬁlﬁlte %11333 3% Jg,7H7 % y(lég? I#)Q\IM.Z}?) (390 MHz,
(Q]Pi;O]a) 5:39, (H (1H, b)z;? 32I(mHe;s)ér§g’gaZ &4 gIEH n2)Q4JlGl(?aH1-|s) CNIS
5/013911 4 Internmedi ate 55
&&8}0 ](15%3%%8%&% Yﬁé%giffﬂuﬁﬁd I&4fred at rt for 16h.
The TFA was renoved and the crude chromat ographed on
Cl18 using 10% CH3CN H20 initially as eluant. Product
eluted with 20% CH3CN. Pulstefmaiiite d8s wer e

concentrated and extracted with CH2Cl12. Evaporation of
the solvent [eft 300 ngy

/A

N
N
E

4-Fluoro-2(2H-1,2,3-triazol-2-yl)benzonitrile: To a solution of 1H-1,2,3-
triazole (3.5 g, 50.7 mmol) in THF (10 mL) and DMF (20 mL) was added
portionwise, NaH (1.3 g, 51 mmol, 95%). The mixture was stirred at room temp for
30 min. Added to this was 2,4-difluorobenzonitrile (7.6 g, 55 mmol) and the mixture
was stirred at 85° C for 3 h. The white mixture was concentrated and purified by
flash chromatography eluting with 0%-5%-10% EtOAc/hexane to give the title
compound as white needles (0.34 g, 3% yield). 'H-NMR (300 MHz, CDCl3) 8: 7.92
(2H, 5), 7.88-7.79 (2H, m), 7.19-7.12 (1H, m). LCMS [M+H]" calcd for CoH¢N,F:
189.05; found: 189.12.



5 (Yield = 51% of the title conmpound 56. LC/ M5 ( MtH)
279. 1H NWMR (300 MHz, CDC13) S 1.41 (3H, t, J=7.1

WORNS113565-1. 79 (4H, m), 1.84-1.97 (2H, ), 2.POFESAHES013911
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(4H, m, 3.98-4.08 (2H, m, 4.44 (2H, g, J= 7.0 Hz),
10.78 (1H, s). Internediate 5g; 10 0 N QZS O To a
sol ution of 1,4-dioxa-8-azaspiro[4,5]decane (10.0 g,
70 nmmol ) and triethyl am ne 2 mol) in

di ethyl ether (50 ni) cool e%‘{‘%%‘e@""?%s added 15
dropwi se tosyl chloride (13.5 g, 71 mml) dissolved in
CH2d 2. The resulting susp ion was stirred at room
tenperature 5 h. and WaShe% h sat urated aqueous
NaHCO3, water and dried (Na2g0O4). Concentration gave
the Internediate 57 as a white solid (20.20 g, 97%.
"H NVR (300 MHz, CDCl13) S (AHHA, J= 8.0 Hz),
7.28 (2H, d, J= 8.0 Hz), 4H, s), 3.11 (4H, t, J=
5.8 Hz), 2.40 (3H, s), 1F75 4H, 20 t, J= 5.8 Hz).
LCMS (MrH) cal cd for Cl4H2ONO4AS: 298.11; found:

298.16. Internediate 58 O HN O p NHJ NO OO0--1)
HO WO Z808¢rp13%43- Jmﬁm@@%@h@%mezﬁmammhmom@dde

il S B 97 o 5958500 52 3icnass RO L BF s s

( i&uﬁéﬁ whB SN g Ot yeRid et aSitic Y P amhe enixfufle wis $aken under H,

with water bath cooling. The resulting

mol )
nﬂ&-‘tiﬂi*Sé f%f’sh dilteredepmes eelite @WQ@@&&’@@ topgitie theditle compound as a

o RS SRR 5 08T i PR B ST BT R 0,

Et7®l71((160ddﬂ.,r)~ 1BS2. aq%gw hyelmml 9&140@ A@HE), 84 13 tB =82,
50wt % i n_wat er he resulting mxture was
s?~17rH7éd4 35 (Mot LCM M+H } Catcd for CoH MO 193, 08; found: 193.16.

Intermediate 50

/,
g N
©/CN

2 -(1,1-dioxo-1A6-[1,2]thiazinan-2-yl)benonitrile: Added to a solution of 1,1-
dioxo[1,2]thiazinane (3.37 g, 25 mmol) in DMF (35 mL) was sodium hydride (0.675
g, 25 mmol, 95%) and the mixture was stirred at room temp for 15 min. 2-
Fluorobenzonitrile (3.37 mL, 31.3 mmol) was added and the micture was stirred at
80° C for 18 h. The mixture was cooled, diluted with water and extracted with
EtOAc. The organic phase was washed with water and brine, dried (Na,SO,) and
concentrated. The residue was purified by flash chromatography eluting with 10%-
100% EtOAc/hexane. The isolated solid was recrystalized from hot EtOAc/hexane
(2:1) to give the title compound as white crystals (4.15 g, 70% yield). '"H-NMR (300
MHz, CDCls) 6: 7.70 (1H, dd, J=7.7,1.1 Hz), 7.64-7.53 (2H, m), 7.41 (1H, td, J =
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tenperature. After 18 h diethyl acetyl enedi carboxyl ate
(6.0 inL, 37.5 mvol) was 10 added and stirred for

w@dwstideml 3 days and concentrated. The resi deeT/vwem05/013911

purified by flash chromatography eluting with

"0% 25% 50% Et CAc/ Hexane to gigie the Internedi ate 58

as a yellow foam (11.72 g, 71%. 1H NVR (300 MHz,

X213 ,3.70- (88, {, 2% 5.5.HA 3. %) =6, , m),
63 ohe O 52 QHHﬂ 33 O35 g o2 s2 B
209187 (2H(mH LaMS BIsH] 3afwl for € HN.®BS523 B0a TRk, 237.10.
m, 3.34-3.28 (2H, m, 2.72 15 (1H, dt, J=11.4, 2.5

‘Hz), 2.66-2.57 (1H, m), 2.40 (3H d, J= 1.6 Hz),

2.05-1.89 (4H, n), 1.35- Inteendddte sp). LCVS (M+H)
cal cd for C23H34N309S: 528.20; found: 528.13.

Intermediate 59 20 OOH EtO'O N~-,, NHOH ,N O OsO
1,2,4-trinethyl benzene (10 ) was added to
I nternedi ate 58 (11.7 g,042 ) and the m xture was

stirred at 140 C for 3 h.,,STp‘ m xture was cooled to

25 roomtenp and concent FPat ¢d. Resi due di ssolved in
CH2C12 and insol ubl e solids™rerfougdnby filtration and
di scarded. Concentration the Internediate 59 as a
brown foam (5.02 g, 47%yierd). LCMS (MtH) cal cd for
C21H28N308S: 482.16; found: 482.11. WD 2005/113562
PCT/ US2005/ 013911 66 Internmediate 60 0 S1 ~0 0 0" O
Et 0 N-2-(1,1-¥ioBo-1 A& Q2] thiazinan-2-yl)benzylamine hydrochloride:

Intermediate 50 (2.63 g, 11.14 mmol) was dissolved in EtOH (150 mL) and 1N HC1
(13 mL). Added to this was Pd/C (0.5 g) and the mixture was shaken under H; at 55

psi for 24 h. Filtration over celite and concentration gave the title compound as a
white solid (2.93 g, 95% yield). 'H-NMR (300 MHz, CD;0D) &: 7.61-7.47 (4H, m),
4.30 (2H, q, J=13.7 Hz), 3.96-3.87 (1H, m), 3.49-3.36 (3H, m), 2.40-2.31 (2H, m),
2.05-1.96 2H, m). LCMS [M—FH]+ calcd for C11H17N>SO;: 241.10; found: 241.10.

Intermediate 52

4-Fluoro- 2-(1,1-dioxo-16-[1,2] thiazinan-2-yl)benzonitrile: To a solution of
1,1-dioxo[1,2]thiazinane (8.84 g, 65.4 mmol) in DMF (20 mL) and THF (10 mL) was
added portion-wise sodium hydride (1.65 g, 65.5 mmol, 95%). After stirring for 30
min, 2,4-difluorobenzonitrile (10.0 g, 72 mmol) was added and the mixture was
stirred at 90° C for 2.5 h. The mixture was cooled and concentrated and the residue
was purified by flash chromatography eluting with 0%-10% EtOAc/hexane to give
the title compound as white needles (1.37 g, 8% yield). 'H-NMR (500 MHz, CDCl3)



5 A solution of Internediate 59 (3.0 g, 6.2 nmol) and
triethylamne (2.5 nL, 18.7 mmol) in CH2C12 (8 nl)

wo®sawsbrd to 0 C. To this was added to PCT/US2005/013911
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met hanesul fonyl chl oride (0.47 nL), 6.3 mml) and the
resulting mxture was stirredgywhile gradually warm ng
to roomtenperature for 18 h. The m xture was washed

st ARLEE ddNE- e sargaNy SoRNaSEy Yase dr %E‘ﬁzf),asﬁss%& A8, m),

give a brown foamtha purifie

cArar@toyraphy He) a8 @ Hyitfh= 15(1%15)9%4&2@@(21@@)@ 052.01 (2H,

rmedi ate. 60 as eIIowfoam
1&5/6 %%gﬁ%l)ﬂ\’mﬁt 036 1 iADlF ié .06 gfourd: 62(§5(19H g
J-84Hz)731(2HdJ-80Hz)441(2H q, J=

7.3 Hz), 3.92- 3.89 (2H, m, 3.73-3.68 (1H, m, 3.49
(3H, s), 3.49-3.42 (1H, mint&media 38 (2H, m,
2.43-2.41 (4H, m, 1.94-1.90 (2H, d, J=13.5 Hz), 1.39
(3H, t, J=7.1 Hz). LCvs 15 (M+H) cal cd for
C22H28N309S2: 542.12; foun 42.03. Internediate 61
OOHO EtON- NO HN 2@\%/3 stirred sol ution of
Internediate 60 (0.411 g, /,%\ nunol) in THE (10 niL)
at cooled to -78 C was a ed dropwi se a freshly
prepared m xture of sodiu 2 gH, HE0 Mol )
di ssol ved i n Naphthal i ne g, 20 mmmol ) and THE (20
m.) until the WD 2005/ 1185627 PCT/ US2005/ 013911 67
bl ue color persisted. The resulting m xture stirred an
additional 1 h and was quenched with IN HC1L. The
aqueous-Flayer 2B -dGSAELS- N, 2 nist e 23 0e Re HPd

B, )Qﬁy 1 310 HW I\;&Crgghlorzde

The salids were purlfled preparat|ve
“ﬁ% fhegesceauresion MitEilHpoidiate 5@ R g 1.4

O O %%%‘uﬁ& g%sﬁélat%éﬂ HEsE 8ok Jici Tufm G300
fmmmcugmm)ﬁo 7.61 (g daRdE=ate 6821E), 7.38,(1N, 8d,7563;2.7 Hz), 7.28
{'12—1 td, J= 82 2.7 Hz), 7.26 (2H, dd, J = 21.4, 13.7 Hz), 3.93-3.84 (1H, m), 3.50-
3.41 (3H, m), 2.40-2.31 (2H, m), 2.04-1.96 (2H, m). LCMS [M+H]" calcd for
C11H16N2FO,S: 259.09; found: 259.24.

Intermediate 54

HN
Xy

To a solution of 1-(2-chloroethyl)cyclopentanecarbonitrile (1.38g, 8.73 mmol;
prepared according to R. M. Burk et al Heterocycles 1993, 35, 205) in 40 mL MeOH
was added 1 mmol sodium iodide and the solution was saturated with ammonia. The
reaction bottle was sealed and warmed at 90°C with stirring for 20 h. After cooling
the reaction bottle was opened and solvents were evaporated under vacuum. LC/MS

(M+H): 139. "H NMR (500 MHz, CDCly) §: 1.50-2.33 (10H, m), 3.53-3.78 (2H, m).



10 (4 fluoro-2-(5-nmethyl-1 H1, 2,
4-triazol -1-yl) phenyl ) met hanam ne hydrochl ori de:

wo posnnsel at e 62 was prepared according to proRPEOUSMO5/013911
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for internediate 35. LCVM5 (MtH): 207.2. 15
Intermediate.63 ~/-N N, NGRAHS HCl F (4
fluoro-2-(3-nethyl-1H1,2,4-triazol-1

yl ) phenyl ) net hanam ne Zohg&%&gﬁﬂéggide: I nt er medi at e
63 was prepared according to procedure for
internmediate 35. LCMS (MtH): 207.2. 25 WD 2005/ 113562
PCT/ US2005/ 013911 68 Intermedi ate 64 and 65 ~N NON
N~ ,N &N I ~CNF F 55
4-Fluoro-2-(3-methyl-1H1,2,4-tri -1
yl)benzonitrile and 4 fluoro-2-(5-

met hyl -JH-1, 2, 4-triazol -1 yl)Ren itrile. A solution
of 2,4-difluorobenzonitrile 7.0/ g, . 50.8 mmol) and
3-methyl- | H 1,2, 4-triafobe (472278, 50.8 mol)
inN, N- di met hyl formanmi de (45 m ) treated with
powder ed anhydrous potassium cargommte (10 g) and the
resulting mxture was stirred a C for 18h. The
solid 10 was then filtered and filtrate was
concentrated in vacuo. The residde was diluted wth
ethyl acetate, washed with water and brine, dried over
anhydrous magnesi um sul fate and concentrated. The

m xt urko z selt@emofdjethie2-Foempiloay -3 hadesixy furhaspiz dpicpared diom

g Bl TSP 5 bR 55 SRLATRAASLAEIY 613 mob i
%%é]gﬁ)ale%@ SOt o® ¥6diEAChyRIFAS € 50 Ml CEHB@hd RalrgpsVitOH Bstirring
18 %yield) 15 of Intermedi ate 64 and 0,526 (5 %

yloe Bl minf inl26trek. fit@Hawas iged intermediate 54 m 10 mL EtOH and wit

fﬁt%é@ﬁﬁq&-ﬁ f@&%p@éﬁ %%/oi)’t \g?sts :Id.(ig«? ﬁ{)/)i'ti%nwise. This was stirred for

3 h at 1t and concentrated. The residue was dissolved in CH,Cl, and washed with

water. The CH2C12 layer was dried over MgSQs, filtered and concentrated.
Chromatography on silica and elution with 9:1 CH,Cly:Et,O gave 600mg of the title
compound 55 (Yield = 19%). LC/MS (M+H): 369. 'H NMR (500 MHz, CDCls) &:
1.29 3H, t, J="7.2 Hz), 1.56 (1H, s), 1.68-1.80 (3H, m), 1.85-1.96 (1H, m), 2.04-
2.17 (3H, m), 4.03-4.08 (1H, m), 4.03-4.10 (2H, m), 4.22 (1H, q, /= 7.0 Hz), 4.32
(1H, q, J= 7.0 Hz), 4.63 (1H, s), 5.24 (2H, 5), 7.28-7.40 (3H, m), 7.47 2H, d, /= 6.7
Hz).

Intermediate 56
(o] OH

/\O)]\(kfo
Na N

¥



acetate - hexane) ; np 117 - 118 C. 1HNVR 400 Mz
(CDC13) S (PPM: 2.54 (3H, s, CH3), 7.24 (1H, m CH),

wWQa202/1(3b68 dd, J = 2.5 Hz and J = 9.1 Hz, CH),PQ1/882005/013911

10

15

20

(1H, 20 dd, J = 5.6 Hz and J = 8.6 Hz, CH), 8.82 (1H,
s,.CH). Anal. Calcd for CLOH/BM4: C 59.40, H 3.49, N
27.71; Found: C 59.25, H 3.32, N 27.81. 4

f | uor oIidefnTediatt ES’lwa;J HisdolRedlint I3 MEOIFAL ayd $threstizami fof i ble. The

vvhite cr st al yl _acetate - hexane 120 - 121
i ot i aiq amss SbrqrmRapbds ¢ buoiae T0RE TCN H:0

gty gy 435 S g

8cendemtrat@ipnd BxttedMHth €H,Cld) EvapahtiorCaf thel sélwent left 300 mg

SOPGIR 3y 9h i Bl ippotiok 541 SIS R IR s b R (300

6 ] ]
(gﬂé%)g g&g' Q@%{Gﬁe @tﬁch Z/ T_H;i Hng% 12#93(;1}122 85? 1.97 (2H, m), 2.00-2.12

y(4ibhe) Bl98~e 08 &t m)n d.44HQHs ooht Gi( He), 39178 (1H, s).

Hydr ogenat i on

of 4-fluoro-2-(3-nethyl-1H1,2,4-triazol -1 -

yl )benzonitrile (0.680 9, Budthed®! 37 gave 0.720 g (88
%yield) of the title hydrochloride salt as a white
solid. "HNWR 400 MHz (DMSO-d6) b (ppm) : 2.40 (3H, s,
CH3), 4.02 (2H, m NCH2), 7. (1H m CH), 7.62 (1H,
dd, J = 2.8 Hz and J 10 = 3 , CH, 7.84 (1H, dd, J
=6.1 H and J = 9.1 Hz, C 9.00 (1H, s, CH. HRMWS
(ESI) calculated for CLOH1Z [ MH +] : 207. 1046 ;
found : 207.1047. Internedigge 67 #- N NN NH2 15 F
. HCl (4-Fl uoro-2- (5-nmet hylpJiH 1,

2,4-triazol -1yl ) phenyl ) net har% hydrochl ori de salt.
Hydrogenatlon of
4-fluoro-2-(5-nmethyl-1H1, 2, 4-trvazol -1 -

yl )benzonitrile (0.244 g, 1.20 nmol) gave 0.290 g (100
%yield) of the title 20 hydrochloride salt as a white
sol i d. THRNRIUBO ofA-JiDkESadspirs[4, pldagane (20.42, 70 mmol) and

triethylamine (20 mL, 142 mmol) in diethylether (50 mL) cooled to 0° C was added
dropwise tosyl chloride (13.5 g, 71 mmol) dissolved in CH,Cl,. The resulting |
suspension was stirred at room temperature 5 h. and washed with saturated aqueous
NaHCO3;, water and dried (Na,SO4). Concentration gave the Intermediate 57 as a
white solid (20.20 g, 97%). "H-NMR (300 MHz, CDCL) &: 7.61 (2H, d, J = 8.0 Hz),
7.28 (2H, d, J= 8.0 Hz), 3.86 (4H, s), 3.11 (4H, t, J= 5.8 Hz), 2.40 (3H, s), 1.75 (4H,
t,J=5.8 Hz). LCMS (M+H) calcd for C;4H0NO4S: 298.11; found: 298.16.

Intermediate 58

O/ \\



(3H, s, CH3), 3.78 (2H, m NCH2), 7.58 (1H m CH),
7.67 (1H, dd, J = 2.8 Hz and J = 9.3 Hz, CH, 7.90
W@ 1510862 = 6.0 Hz and J = 8.6 Hz, CH), 8.22PCWHS2085/013911
CH). HRVS (ESI) calculated for CILOHL2FNA [ M+H +]

207.1046 ; found : 207.1041. 2005/ 113562
PCT/ US2005/ 013911 70 Exanple a OH N~"\l O \ H

F/ N A 9

4-11 uo;fgl @éﬁ‘% tg&n'%ﬁﬁgﬁ%gf%g nglée ((2%513 %5?99% 0% apd'Th ledinediate 57

{ 0.24/01 Arima) Mot Tartr(o lywe a,tﬂﬁmlﬁﬁﬂt?rjsﬂ}acmde
e.reactl on

f :
ﬁ?‘f&%@aﬁg 38 égiﬂgwat%bb%thpp@&lg ﬁ@gﬁ%&%@vﬂm@m stirred at
I tel¥Ri Ik WAL £11 OAB AN Th afdber 6 wlad w8H & i%} he next step without

eI ution). The fractions containing the pro

5 copwhiieatidnand evaporated to afforded the product as a
white solid (0.0955g, 51.5%. 1H NWR (500 MHz, CDCl13)
8: 11.70 10 (1H, s), 7.86 (1H, br t), 7.32-7.29 (2H,
E?Z) 74@(5) fél(%gi'ﬁn bf above cgucfé lhle)tG)HA(gg %ﬂf)zvl?és éi‘idecﬂ hydro?ylﬂmme 2.1
1139 31.3gampk HOwif, in yva&z) anchfae re(samng@muﬂsams smw at room

o, SRR A i 40 S

10 F@dtfa:d anﬂlstnﬁéd B3 aditiohalZAdayMand ddncktratd® Thdrkiday Wkpﬁﬁﬁed by
made simlar nethods using ani ne &2 10 equiv)

(ﬂashl@r@a@rpgrayhml@ﬁag w@&% %-eQpdit M/Wne BNEVELieH,

Oyl B MDY YOS 01 % 0 SR RAA- g 5

%Zigw(%ﬂ(t?@& MIH,Z) m@{ 5 J= @ 20001Hz)/ 220 11, §)4.34488 (2H, m),
r

n§-18: @)ﬁ m)g3:98@kﬁ@( 5@( QI5|413°5 AP-@H m)3443.38 ), m), 2.72

5 HRATE 1t Al A e o
m), 1.35—1.22 (6H, m). LCMS (M+H) calcd for Cp3H34N30S: 528.20; found:
528.13.

Intermediate 59
20

1,2,4-trimethylbenzene (100 mL) was added to Intermediate 58 (11.7 g, 22
mmol) and the mixture was stirred at 140° C for 3 h. The mixture was cooled to
25  room temp and concentrated. Residue dissolved in CH,Cl, and insoluble solids
removed by filtration and discarded. Concentration gave the Intermediate 59 as a
brown foam (5.02 g, 47% yield). LCMS (M+H) calcd for Cp1HpgN305S: 482.16;
found: 482.11.
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. HRMS (M+H) cal cd for C21H25FN3C3: 386. 188; found:
386.1875. Anal cald for C21H24FN3C30.03 H20. 0. 05

wW@pe13s6LC, 64.79; H, 6.24; N, 10.77; found: ET/682083013911

H 6.31; N, 10.71. WD 2005/113562 PCT/ US2005/ 013911
71 Ex. Structure Data Yieldgs65% 1H NVR (500 MHz,
CDC13) 8: N--I 11.82 (1H, s), 8.80 (1H, t, J = 6.1
Hz), 8.43 NN O OH Jermedmte 60
(1H,s), 8. 15(1H,s), 7. 73( 1H, 3,1.5 Hz), 7.52-7.44
(2H m, 7.36 (1H, dd, J =7.6, 3 H-~\ f I 1.2 Hz),
4.48 (2H, d, J = 6.7 Hz), 3.99 (2H, t, J/ NN=6.4
Hz), 2.28-2.23 (2H, m, 1.99-1.91 (4,0 m, 1.79-1.66
(6H, m. HRVS (M+H) cal cd for (5322|dz§l\|603 421.1988;
found: 421.2001. Anal <cald for H245I603 C, 62.84;
H 5.75; N, 19.98; found: CEt f .68; N, 20.083.

Yield: 70% 1H NVR (500 MHz, CDC : 11 76 (0. 6H,
s), 11.69 (0.4H, s), 8,77 (0.6H, t.,xJ )= 6.4 HZ), 8.68
(0.4H, t, J = 6.4 Hz), 8722y (0¢6RYs)) 8.39 (0. 4H,
s), 8.16 (0.6H, s), 8.15 NN O 09%4H, s), 7.73

(OH dd, J =8.6, 6.1 Hz), zsiﬁ (0.4H, dd, J = 8.6,
2.8 Hz), 7.34 (0.4H, dd, J £ N~ 11 08.5 4.9
Hz),7.21 (0.6H, td, J = 8.2, 2.4 Hz), 4 1/ HN~N
715(04thJ8530Hz 7.11(0.6H dd, F J =

4 sojution ef integmediate 59 (3.0+2,)6,2 mnzrd) ar(djtrml:lylaanmg (2—5 mL

£8378mﬁ lﬁﬁir%%smﬁf s Pt feﬁqﬁ c. 3 it e Bt
Qﬁéthﬁiesﬁ%nfy%ﬂ% bﬁ@%an)éﬁg%ﬁr% ndftH&f@ultﬁ B8/ was stirred

2H23F H, 5.28; N,
Fehilecgraduadipvcrm@yg e@odn tempergtuzpzfor |\1|8 h dhe 5n1xture was washed

with water and the organic phase was dried (Na,SO4) to give a brown foam that was

purified by flash chromatography eluting with 10%-50% EtOAc/hexane to give the
Intermediate 60 as a yellow foam (0.477 g, 14% yield). '"H-NMR (300 MHz, CDCl5)
d: 7.63 (2H, d, J=8.4 Hz), 7.31 (2H, d, /= 8.0 Hz), 4.41 (2H, q, /= 7.3 Hz), 3.92-
3.89 (2H, m), 3.73-3.68 (1H, m), 3.49 (3H, s), 3.49-3.42 (1H, m), 2.63-2.48 (2H, m),
2.43-2.41 (4H, m), 1.94-1.90 2H, d, J=13.5 Hz), 1.39 (3H, t, /= 7.1 Hz). LCMS
(M+H) caled for CppHpsN300S,: 542.12; found: 542.03.

Intermediate 61

To a stirred solution of Intermediate 60 (0.411 g, 0.76 mmol) in THF (10 mL)
at cooled to -78° C was added dropwise a freshly prepared mixture of sodium (0.42 g,
20 mmol) dissolved in Naphthaline (2.56 g, 20 mmol) and THF (20 mL) until the



Yield: 71% 1H NWR (500 MHz, CDC13) 8: 11.77 (O0.6H,
s), 11.70 (0.4H, s), 8.80 (0.6H, t, J = 6.7 Hz), 8.70
W@ Q008113562 J = 6.4 Hz), 8.44 (0.6H, s), 8.39 POr/UE005/013911
s) 8.16 (0.6H, s), 8.15 N (0.4H, s), 7.73 (0.6H, dd,
= 8.5 6.1 Hz), 743 NO @ (0.4H, dd, J = 8.6, 2.8
7.34 (0.4H, dd, = 08.9, 4.9 Hz), 7.21 (0.6H,

f‘ﬂg e gt Rrdlysd. ghgﬁkw o ik A8 tiondh b dnd s

(@eﬁd-l'l.ed dvlt}ﬂth HL’IY Te aquebud Bayer@@wAskheddmﬂﬂEtﬂfsc s'nd—ﬂgeze dried.

rﬁhe sgﬁ ?(62 Hrﬂﬁby%p&%ﬁﬁéléﬁq %aﬁlgla\%g)&%p 868(—A |%Omm X

|
28 zé‘@%%%’%H Cftﬁﬁ%_l[%; to gawdle Iﬂtﬁﬁnéfgzt% gﬂé@ ?g{}%%* s@1ifl 00.024

C,

5 6010% vield).5LEBIS QY caled fon@ﬁ@xaﬁs@ﬁaeﬂ found: 310.10.
PCT/ US2005/ 013911 72 Ex. Structure Data Yield:73% 1H
NVR (500 MHz, CDC13) S: N N 11.87 (1H, s), 8.91 (1H,
t, J =6.7 Hz), 7.91 N O Q@uefmdddiatep2 7.69 (1 H, dd, J
= 8.5 5.8 H), 7.63 (1 H H"odd, J=29.3, 2.6 Hz),
7.13 (1H, td, J :82 26 Hz), 4.64 (2H, d, J =7.0
Hz), 3.99 (2H, t, 6.4 Hz), 2.23-2.17 (2H,
m, 1.97-1.85 (4H fZ 3(6H M. HRVE (M+H)
cal cd for 022H24FN603 4 found: 439.1912.
Anal cald for C22H23FN603:
19.16; found: C, 59.97; H,
63% 1H NWR (500 MHz, CDC 5. N 13.02 (1 H, br s),
8.82 (1 H, s), 798(1I—|:t J = tv- o0 OH5.2 Hz),

19 7.60-7.57 (2H, m, 7.47 (1H, s), 7.33 (1H,td, J=7.6,
1.8Hz),7.13 (1H,d,J=7.3 NO Hz), 4.39 (2H, d, J = 5.8
Hz), 349Qudrad-(StmethyEIH-1,2, 4-triazol-1-yl)phenyl)methanamine

hydrochloride: Intermediate 62 was prepared according to procedure for

intermediate 35. LCMS (M-+H): 207.2.

_|_h-

O 26;: H, 5.28; N,
90: NWNHHDD. 03. Viel d:

15 Intermediate 63

.
N‘N)

F

(4-fluoro-2-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl)methanamine
20  hydrochloride: Intermediate 63 was prepared according to procedure for
intermediate 35. LCMS (M+H): 207.2.

25



7 HN 6.4 Hz), 2.16-2.10 (2H, m), 1.99-1.94 (2H, m,
F 1.86-1.67 (8H n). HRVB (MrH) cal cd for C23H25FN503:

wa3®sassd2 found: 438.1954. Anal cald for PCT/US2005/013911

10

15

20

25

30

C23H24FN5CB. 0. 3 Et OAc: C,  50.92; H, 4.37; N, 10.84:
found: C, 50.59; H, 4.14; N, 40 95. Yield: 77% 1H
NVR (500 Mz, CDC13) S 11.90 (1 H s),( 8. 2%—8.2098
(1H, M, 7.47-7.43  (2byeMlodide 8627188 (2H m, 4.
(1H, dd, J OSC~10 14. 3, %‘%’ 15 i‘z‘ﬁé (1H dd, J =
14.3, 4.0 Hz), N\O 0 CH 3. 99 (2H td, J = 6.2, (iHS
Hz) | 390385(3—#N8 N~ | | 3/7w3 39

| 325322(2’;\3), a4 HNY N N3B(2H M),

2.23-2.15 (2H, m,"W1.97-1.89 (44, m, 1. 85-1.80 (2H,
m, 1.73-1.58 (6 .CNHRI\/S(I\/H—D cal gd N

C24H3, NMA05S: 48 @I found: 487. 203 Anal cald for
C24H30N405S: Cfr 4: H 6.21; N, 14759 found: C,

58.94; H, 6.47; N, 11.43. Yield: 70% lH NVR (500 MHz,
CDC13) b: 11.85 (1H ), 822819 (1H m, 7.46 (1H
dd, J4EI@re:2-G-metyly | H7l,2.6-1¢ zazd#] Jd)benz]mm‘rge &nd 2fkoro-2-(5-

’_%latévylo(a{-l 1]22 é trzgg g &E)Sl}bfhﬁpé"(fﬂ-? dé [idipn g?i (40&_| Hu@ro%enzomtrﬂe
HZN0Bg, 59.§ liﬂhhol)tﬂld 3Jmeth@g451511% aztgié%ole &. %ﬁ g,35(f3§- rﬂfh&lfi\lﬂ N,N-
n&]ﬁqpt}gﬁ%@ne@ﬁe (ﬂ§ mlkwggtrgatqchwet@mowdpred @nlggirgusgp)otas(smﬁ;

C a%rté%] ?%@1@3&2%%@&3%@?@ %ém%é%% L?ro u n{c}22 &)EQRE@Q Ehotia

Awad them tﬁdtelfed rand @RAMR NI TONCBtrabed. id Jucdd. Theh9sidM was diluted

1, H 5.98; N 11.02.
5 tﬁ ethyl ace ar‘gg Washec? with water and brine, dried over anhydrous magnesium

sulfate and concentrated. The mixture containing the 2 and 4-triazolyl-benzonitriles
was purified by a combination of chromatography on silica gel ( elution gradient of
ethyl acetate in hexane) and on reversed phase silica gel to give 1.86 g (18 % yield)

of Intermediate 64 and 0.526 g (5 % yield) of Intermediate 65.

4-Fluoro-2-(3-methyl-1H-1,2,4-triazol-1-yl)benzonitrile. white crystals (ethyl
acetate — hexane) ; mp 117 - 118 °C. 'HNMR 400 MHz (CDCls) 8 (ppm) : 2.54 (3H,
s, CHs), 7.24 (1H, m, CH), 7.62 (1H, dd, ] = 2.5 Hz and J = 9.1 Hz, CH), 7.84 (1H,
dd,J=5.6 Hz and J = 8.6 Hz, CH), 8.82 (1H, s,.CH). Anal. Calcd for C1oH;FN,: C
59.40, H 3.49, N 27.71; Found: C 59.25, H 3.32, N 27.81.

4-fluoro-2-(5-methyl-1H-1,2,4-triazol-1-yl)benzonitrile. white crystals (ethyl
acetate — hexane); mp 120 - 121 °C. "THNMR 400 MHz (CDCls) § (ppm) : 2.56 (3H, s,
CHs), 7.30 (1H, dd, J = 2.5 Hz and J = 8.1 Hz, CH), 7.39 (1H, m, CH), 7.91 (1H, dd,
J=35.5 Hz and J = 8.6 Hz, CH), 8.06 (1H, s, CH). Anal. Calcd for C;qH,FN,: C
59.40, H 3.49, N 27.71; Found: C 59.35, H 3.70, N 27.77.



WD 2005/ 113562 PCT/ US2005/ 013911 73 Ex. Structure
Data Yield: 66% 1H NWR (500 MHz, CDC13) S: ~ 0 11.65

W@ 2065/1m563) , 8.60 (1H, t, J = 6.7 Hz), 7.69 NeCHOSDODHM3911

10

15

20

(1 H dd, J =8.4, 5.4 Hz), 7.49 (1 H dd, J = 8.4,
2.6 Hz), 7.28-7.24 (1H m, 4¢81 (2H d, J = 6.7 Hz),
3.98 (2H, t, J = 6.4 Hz), 2.88(6H, s), 2.22- 10 H "-
1 N2.16 (2H, m, 1.96-1. . 1.76-1.61 (6H,
m. HRMS (M+H) cal cd for I%%?&%@E%SS: 479.1764;
found: 479.1788. Anal cald for C22H27FN405S 0.8 H2O
C, 53.60; H 5.85; N 11.34&NTfound: C, 53.48; H,
5.50; N, 10.98. Yield: 53 jiH NVMR (500 MHz, CDC13)
S: /0 11.54(1H,s),8.56(1H,t,N=6.4Hz),7.74 S. :--00
OH(1H dd, J =8.1, 2.6 71 (1 H dd, J = 8.6,
O05:2 Hz), 7.33 (1H, td, J .1,'\"22.8 Hz), 4.83 (2H,
111 / Ha~-Dd, J =7.0 3. 97 HXH, t, J = 6.4 Hz),
3.16 F (3H, s), 2.20-2.15 (2H, m, 1.96-1.91 (4H, m,
1.76-1.62 (6H, m. HRVS (MtH) calcd for C21H25FN305S:
450. 1488 FldopoH2e3-Halyl1 B9, 2, 4-biddol-C 3\ ) hE) methanamine

1H24FN305S:. C 6.11; H 5. 38; N, 9.34; found: C,
s8vdsgehlpyidesally. Hygdrogenpon of4-fugro-gédsmethy Nk 25btriavpl 1-

SRR g0 5 2ogHyigy Bave 4§ (R oy

dhyé{}oclzkﬁfﬂccl)ﬁsa&lza)s ’f \Zl%i%s;'&d.ﬂflgﬂ@fﬂ 40? I\;IH&Z (Dmgogig) & gﬂHILm)F 240

" T = 6. . Lt

Vi, gk 40 QERNCH, S50 BLEb sy R 762 (151 g A 88 Hiz amd I
4H, , . Pl N= 29l | .

N R T L A

AHBMS EBST Pewddulatad forf@sH GPRHAAFRE]3207.1046 ; found : 207.1047.

Intermediate 67

(4-Fluoro-2-(5-methyl-1H-1,2,4-triazol-1-yl)phenyl)methanamine
hydrochloride salt. Hydrogenation of 4-fluoro-2-(5-methyl-1H-1,2,4-triazol-1-
yDbenzonitrile (0.244 g, 1.20 mmol) gave 0.290 g (100 % yield) of the title
hydrochloride salt as a white solid. 'HNMR 400 MHz (DMSO-dg) 0 (ppm) : 2.42
(3H, s, CHj3), 3.78 (2H, m, NCH,), 7.58 (1H, m, CH), 7.67 (1H, dd, J=2.8 Hz and J
=9.3 Hz, CH), 7.90 (1H, dd, ] = 6.0 Hz and J = 8.6 Hz, CH), 8.22 (1H, s, CH).
HRMS (ESI") calculated for C;oH;;FN, [M+H *] : 207.1046 ; found : 207.1041.



C, 60.26; H 5.28; N, 19.16; found: C, 60.06; H,
5.22; N, 19.09. Yield: 59% 1H NWR (500 MHz, CDC13) 8:

W@200611135600 (1H, s), 7.93 (1H, br t), 7.34-7.32CT/B5005/013911
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20

~om, 7.05 (2H, t, J =8.5 Hz), 4.60 (2H, d, J = 6.4
dt (2H, m, N 3.65 (2H, dt =1 9, .5 Hz), 2.38 2H
3.90-3.90 m~ 13 13.5, 3.7 Hz), 2.03-1.94 (4H, m,
1.52 (2H, d, J o = 13.7 HgampiRYS (M H) calcd for
C20H21FN304: 386.1516; found: 386.1499. Anal cald for
C20H22FN3040. 04 H2O. 0.2 TFA C, 64 79; H, 6.24; N,

10.77; found: C, 64.71; H, H 10.71. WO
2005/ 113562 PCT/ US2005/ ructure Data
Yield: 79% 'HNNR(53®&%L 0 OH 12.01
(1H s), 7.78 (1H br 7.39-7. , 0 m, 4.63
(2H, d, J = 6.4 Hz), 4.03-3.96 ( H 2. 16- 2. 04
(4H, n), 1.86-1.79 (4H, m). HR (M-H) cal cd

for C19H22N304: 356.1610; found: 56.1616. Anal cald

for C19H21N304: C, 64.21; OH 5.95 N, 11.82; found:

C, 63.98: H 5,81: N 1171 Yled 85% 1H.NMR

MHz, Cbousiureof estend P49z, (4PR mugpl ), %ﬂ?erO%iwl%mF;g %6 ¢,

g_g@ ﬁ{%’?&' ﬂggéle%%(ﬁmm @lgmlegmhg%m?u 02-3, 95(2(5}1’LTWas

Meated- ot 31@°04orlS I Thed, Nle(péitd;t1ol’()1mxﬁ1r88/aa cd8led dird purjfied

e S DB e 408 TR ket 0. e
fractions containing the product were combined and evaporated to afforded the
product as a white solid (0.0955g, 51.5%). '"H NMR (500 MHz, CDCL3) &: 11.70
(1H, s), 7.86 (1H, br t), 7.32-7.29 (2H, m), 7.05 (2H, t, ] = 8.6 Hz), 4.59 2H, d, J =
6.4 Hz), 4.01 (2H, t, J = 6.4 Hz), 2.16-2.11 (2H, m), 1.99-1.94 (2H, m), 1.82-1.65
(8H, m). HRMS (M-+H) caled for CpoH,3FN30;5: 372.1724; found: 371.1714. Anal
cald for C,0H2,FN303: C, 64.67; H, 5.97; N, 11.31. Found: C, 64.58; H, 6.24; N,
11.11.

Other examples made by similar methods using amine (2-10 equiv), Et;N (2-
10 equiv.) and appropriate ester in DMF, DMF/EtOH, or other solvent system at

60 °C-140 °C are listed in Table 3.

Table 3.

Ex. Structure Data

Yield: 43%. "H NMR (500 MHz, CDCl;) &:
o oH 11.72 (1H, s), 7.84 (1H, br t), 7.15-7.09 (2H,
m), 6.99 (1H, t, ] = 8.9 Hz), 4.55 (2H, d, T =6.1

t@ﬂﬁ)v\fo Hz), 4.01 (2H, t, T = 6.4 Hz), 2.28 (3H, s), 2.17-
Na N | 2.12 (2H, m), 1.99-1.94 (2H, m), 1.83-1.65 (8H,
F m). HRMS (M+H) calcd for Cy1HasFN;O0s:
386.188; found: 386.1875. Anal cald for
C21H24FN303‘0.03 Hz0.00S CH;)_CIQZ C, 6479,

H, 6.24; N, 10.77; found: C, 64.71; H, 6.31; N,
10.71.




H20: C, 60.09; H 5.37; N, 11.01; F, 5.72; found: C,
59.87; H 5.24; N, 10.90; F, 5.53. 0 OH Yield: 67% 1H
WORMRSABB62 MHz, CDC1l3) b: 0 11.95 (1H, s), 7. 72CT/Uk2008013911

t), 7.14 (1H, d, J = 7.0 Hz), 7.11-7.08 (1H, in),
6.98 (1H, t, J =9.0 16 F 1 MIN Hz), 4.54 (2H, d, J =
6.4 Hz), 4.03-3.95 (4H, m, 2.27 (3H, s), 2.16-2.03

dH] m, 1.8Buchre’/9 0 (4H m . HRMS (MrHparcal cd T or

C20H23FN304: 3 8 8. 1673; | veslrds593 H{&Mﬁ@oomzebqbch)s
5199 {4\ NVR (500 MHz, CQCili%)sz H? éﬂHQOJ:é%HH 8.43
3-79(1 t, J = 6.4 H) 4¢ D1 (Jﬂﬂfs)s 73 11836 % 73,15

), | 7.%0 (1H, odd,0d = 8. . A

1H th, J= A2 12 4 H 4(2 J_ 6 (111, 84, 1= 7.6,

38| 4 2 pHz)N 4. ¥4(2F, d, J T%‘)%}f}“l

4H, 2.27- 2NRLN2H, 20

. | 1.95-1.88 (AH M), HRWS [T (M+H caled for

C21H22FNGO4: 4 . f s i%bh988Aﬁa!ndcé21d29(Br Anal
0

F| cadd far.Cr Hinia@s: (N 62189 87 5.75; N
1.56. Yield: 77% 'H 1998 fhiad: GOLES) HSS.680NCRY. 03.

C21H21FN6O4: N9,

N

11. 84 (1H, s), 8.08 (1H, | Vield 70%. H NAIR (F0080HZ- @D 8:
dd, |J =8.4, 6.0 Hz), 6951(.16"(0.6’1@1;&1%9((54}1 . §7110.6H, t, 7
p- 83 (1H, td, J = 8.2, 2 8¢y ‘k-.o(ﬁt'au 6! ﬁz, 43
5. 4| Hz) ), 01394(4H B 418) sy & 215
D. 20- 2. &Ijl& , 2.08- Xr:

I\/S (M*rl—l)o]qalc de_
Hz),

( ﬂ 'J ' b .

fo1d 420. 1383, al

7. 96, (N5 %‘9 1 § 2, 34
5.3 10. 0 Fn_ 4 a5 (Wz@béFﬁ%%@HZ) 7.11(0.6H, dd,
PCT) 352005/ msmﬁ/ﬁr J S8 i, DAt €0.6H, d, T =6.7 Hz), 4.43

(0.4H, d, J =7.0 Hz), 4.04-3.98 (2H, m), 2.27-
2.22 (2H, m), 1.98-1.91 (4H, m), 1.81-1.66 (6H,
m). HRMS (M+H) caled for CoyH24FNgOs:
439.1894; found: 439.1887. Anal cald for
C22H23FN6032 C, 6026, H, 528, N, 1916,
found: C, 60.10; H, 5.42; N, 19.25.

Yield: 71%. "H NMR (500 MHz, CDCls) &:
11.77 (0.6H, s), 11.70 (0.4H, s), 8.80 (0.6H, t, J
= 6.7 Hz), 8.70 (0.4H, t, ] = 6.4 Hz), 8.44
(0.6H, ), 8.39 (0.4H, s), 8.16 (0.6H, s), 8.15

E—\\N (0.4H. s), 7.73 (0.6H, dd, ] = 8.5, 6.1 Hz), 7.43
. o oH (0.4H. dd, T = 8.6, 2.8 Hz), 7.34 (04K, dd, J =
o |89,49Hz), 721 (0.6H, td, 1=8.2, 2.7 Hz),
s N 7.15 (0.4H, td, ] = 8.6, 2.8 Hz), 7.11 (0.6H, dd,
Nag N T=8.4,2.6 Hz), 445 (0.6H, d, 1 = 6.7 Hz), 443
[ &) (0.4H, d, 7= 6.7 Hz), 4.01-3.98 (2H, m), 2.27-
2.22 (2H, m), 1.98-1.92 (4H, m), 1.80-1.66 (6,

m). HRMS (M+H) calcd for CpyHy4FNgOs:
439.1894; found: 439.1875. Anal cald for
CoHFNgOs: C, 60.26; H, 5.28; N, 19.16;
found: C, 60.14; H, 5.38; N, 19.25.




Yield: 83% 1H NMR (500 MHz, CDC13) S: 0 OH 12.04
(1H, s) 7.74 (1H, br t), 7.22 (2H, d, J =0 7.9 Hz),
wQ2081(Bk, d, J = 7.9 Hz), 4.58 (2H, d, J { HPET/6SD05/013911
Hz), 4.03-3.95 (4H, m), 2.35 (3H, s), 19 aN 2.15-2.03
(4H, m, 1.87-1.79 (4H m. HRB (M+H) calcd for
C20H24N304: 370.1767; found: 0 370.1778. Anal cald
f pEx. C20H23N3G#uctn®, 65. 02.] H, 6.27. N, 11.B3# found. C,
64. 98; H 44; N 11. 32 Vil@lshs. THWMRHSMYRIKZ2AQ0DCL) &
MHz, c:Dggfi_li 0 OH 11. 9011(9,7{1}15)@ 879172?9&"1 6,7 Hz)77.91
5| 4 ‘M’“§4 (2H & J —(2?1 9) H290, (115, & 28*5 §8H’z)—7 63 (1H,
7 HN 4]J59 (2H, _ @.' 82.2.6
( c.NW. Oﬁz) ) 1_890 @3 7=
N M) sl Y ' ’85164H
f r 390- . Anal c I ; ' (4H, m),
58.54; H, 5.17: 7 ¢ ( J@{) led for
N 10.59. 0 OH Yialdk 3% szﬂmﬁ 6560 W foead:l 1§12
dN |1 | 11.81(1H, s), 7. 7ohnalceldsesCaHFN:Qs3C, §0.26; H, 5.28;
(AH.d, J=8.2Hz) ., 7. 41(1H, d, JNJI%sz)fomzllChS&I—97r\H,499 N 19.03.
7L 17( 1H, dd J=8. 2, 1. 5Hz) , 4. BR{R163%. J'H EMR ($00, MHz, CDCl;) §:
44 03t 3. 4H m, 2.17-2 0R0X A, bak), 882(1H99;19%J(1Ht1—
(BH, n) H 'VS (MtH) cal cd ff@l}l%ﬁ&&@@# DNIOM), AL 1@?%1,733
foun . 0811. OY| H1d H { Mg (1 gf 73
6} OH &1 234( b AEPRE ’( J=
7.2 H s) 53 ) ) o, 92’%{(
4| 56 ) | e F{L, , m),
2l 26 6H s), 2 16- ( f )rPf‘CdfOf
HRVE| ( MEH) cal cd < H NsQs: 3@5 119&23 oupgy 3§ 1954.
384.[1937. Anal cal\d CealeakFonC 8 BE&0589.3 BtOAc: C,
6. 57} N, 10.95; 50.92; H, 4.37; N, 10.84; found: C, 50.59; H,
4.14; N, 10.95.
Yield: 77%. "H NMR (500 MHz, CDCL) §:
11.90 (1H, s), 8.22-8.20 (1H, m), 7.47-7.43
O o (2H, m), 7.36-7.32 (2H, m), 4.98 (1H, dd, J =
&7 14.3, 8.5 Hz), 4.46 (1H, dd, T = 14.3, 4.0 Hz),
NS O oH 3.99 (2H, td, J = 6.2, 1.8 Hz), 3.90-3.85 (1H,
g N)WO m), 3.44-3.39 (1H, m), 3.25-3.22 (2H, m), 2.44-
Ho e N 2.30 (2H, m), 2.23-2.15 (2H, m), 1.97-1.89 (4H,
m), 1.85-1.80 (2H, m), 1.73-1.58 (6H, m).
d/\) HRMS (M+H) calcd for C,4H31N405S:
487.2015; found: 487.2030. Anal cald for
C24H30N40532 C, 59.24; H, 6.21; N, 11.51;
found: C, 58.94; H, 6.47; N, 11.43.
Yield: 70%. "H NMR (500 MHz, CDCL) &
11.85 (1H, s), 8.22-8.19 (1H, m), 7.46 (1H, dd,
° J=8.6,6.4Hz),7.16 (1H, dd, ] =9.2, 2.5 Hz),
& . 7.06 (1H, td, T=8.2, 2.8 Hz), 4.95 (1H, dd, T =
N“Y% © OH 14.3, 8.9 Hz), 4.39 (1H, dd, J = 14.3, 4.0
N)WO Hz),3.99 (2H, td, ] = 6.4, 1.8 Hz), 3.86-3.81
9 Ho L4 | (1H, m), 3.43-3.39 (1H, m), 3.25-3.23 (2H, m),
F N 2.44-2.30 (2H, m), 2.22-2.14 (2H, m), 1.98-1.90
&) (4H, m), 1.85-1.80 (2H, m), 1.74-1.58 (6H, m).
HRMS (M+H) calcd for C24H30FN40583
505.1921; found: 505.1942. Anal cald for
CaaHFN,O5S: C, 57.13; H, 5.79; N, 11.10;
found: C, 57.01; H, 5.98; N, 11.02.




found: C, 65.58; H 6.58; N, 10.89. Yield: 84%

(500 MHz, CDC13) 6: O OH 12.04 (1H, s),

'H NMR
7.71 (1 H br

wao 2005/11362 (2H, d, J = 0 8.6 Hz), 6.90 (2H, d,POT/ESBNH013911
Hz), 4.55 (2H, d, J NH\ N = 6.4 Hz), 4.03-3.95 (4H,
m, 3.81 (3H s), 23 2.15-2.033(4H, n), 1.87-1.79 (4H,
m. HRVE (MtH) cal cd for C20H24N305: 386.1716; found:
O[886.1697. AnatweCal d fOr bAUHZ\BN'SO S00 T 2 €126
6[[. 19; H, 5.93; N, 10.64; | TO4DE ? 86013)6
N 10| 55]. dAD 2005/ 113562 |P(T, ), 7.69
St rugctulel Data Yiel d0H785°( R PT= 84
IS8 AN 6 w? Vi %8]_@;161 T=67
Hzdo | 7.99 Lh HA ¢, |3 = 9. (308, 3-9842Rst, N GbHe). @, 89(6H, 5), 2.22-
6l 4 HE), 4. 03-3.95 {¥H, n)216z(2ﬂ;r12)41;96ﬂ (4R m 1(78H,.61 (6H,
, . 09-2.04 (23&} 89). BB @viHH) pgled MRV KIVFN)O5S:
clal cd for C19H21 470 (38,1164 pfouhdiAYd: 1788 4 ALaB&ld for
j:val cald for Cl9H2OFN3Q40,H5FN,06%00.9%1,0:H2C52.60G1, 5.85; N,
60.68; H,_5.45; N, 11.02;| fio3mdour; C683.98:HH.50.N 3398,
N 1. 03. Yield 88% 1IH bé L) o
QH 12.10 p1H s), 8.06 (1 ? ?)714
5(31;" dz‘]ngHz )4601185% d,(5; 72 d J=8.6,
Hz) | 4. 1876 Néfﬂ/%oe Hey g 331 H, 0“8133'5@483(2}1
2.120- 2 14_gd2H "y 2. Qo- 4.994 7 PHHAN. TR, 61-9 6 93T)AML6
m. HRVB(M+H) cal caf o | (BH1928R806L5 @16 n)8R.96-1f VuEHE, m),
416.1837. Anal cﬁﬁfgﬂ CZMG-REREEIS, mC, FRMS IM-H) caled for
q.06; N, 10.11; T C.C85BR;048: 460.14999; MourR: 350.1479.
Anal cald for C;HxFN305S: C, 56.11; H, 5.38;
N, 9.34; found: C, 55.89; H, 5.39; N, 9.19.
Yield: 66%. "HNMR (500 MHz, CDCls) &:
N— 11.73 (1H, s), 8.71 (1H, t, T = 6.4 Hz), 8.45
L N (1H, d, J=3.4 Hz), 8.18 (1H, 5), 7.51 (1H, d, T
N T M | =7.6Hg),7.48-7.43 (1H, m), 7.27-7.23 (14,
F NJ\WO m), 4.43 2H, d, J=6.7 Hz), 3.99 2H, t, T = 6.4
12 Ho N N | H2),2.28-2.22 (2H, m), 2.00-1.92 (4H, m),
1.81-1.74 (4H, m), 1.72-1.67 (2H, m). HRMS
di) (M+H) caled for CayH4FNgOs: 439.1894;
found: 439.1883. Anal cald for Cy,H,3FNgOs:
C, 60.26; H, 5.28; N, 19.16; found: C, 60.06; H,
5.22; N, 19.09.
Yield: 59%. "H NMR (500 MHz, CDCls) &:
o OH 11.90 (1H, s), 7.93 (1H, brt), 7.34-7.32 (24,
o|m),7.05 (2H, t, J=8.5 Hz), 4.60 (2H, d, J = 6.4
/@A N Y Hz), 3.99 (2H, t, ] = 6.4 Hz), 3.90-3.90 (2H, m),
c NSNS [ 3.65 (QH, dt=11.9, 1.5 Hz), 2.38 (21, dt, ] =
13 13.5,3.7 Hz), 2.03-1.94 (4H, m), 1.52 (2H, d, J
(ﬂ/\j =13.7 Hz). HRMS (M-H) calcd for
© CaoHa FN304: 386.1516; found: 386.1499.
Anal cald for ConzzFN304.0.04 HzO'O.Z TFA:
C, 64.79; H, 6.24; N, 10.77; found: C, 64.71; H,
6.31; N, 10.71.




Yi e
s),

ld: 86% 1H NVR (500 MHz, CDC13) S: O OH 11.89 (1H
br t), 7.34 (1H, g, J -- 0 7.6 Hz), 7.10

7.80 (1H,

W@ 24d5/168562) = 7.

J =
(4H

6 Hz), 7.03-6.98 N (2H 4. 6BCT/BER00
6.4 hz), 4.04-3.96 26 1 H N (4H, n)m,'z. AT

, m, 1.88-1.81 (4H, . 74 HRVS
C19H21FN304: 0 374. 1516;m (Met) cal cd for

found: 374.1504. Anal cald

OIS

Ot
EX

—CI9H2ORNGEE- 0. 1

2C12: C,_ 60.07; Heaab 33; N

7.7

06— found: C, 60. 06;
65%

H b5.72; N, 10.84:

e

Rriefi: 39%. NE NIROE00 M| GCls) &:

1H NVR (500 dviz, CDGbI)1 (3, 8), PSYLHYBr ,1FB39-930 (SH,

by, 63428, M 1% 614 Hz)04.03B. 9 (AH, m),
.%%( 4&11{ i, 1986-4.79k4H, B9. HRMS

4

¢ i% 99—% I}I?{%: g‘&g\'«l}g gﬂ,foundf
il e

Structure Data

foundtl-@. 61 73; H_ 7 72- N

T0 66 0 2005/ 113562 PATY1s8RG5%.0LEHMR (309 Mz, CDCL) &:
el @ 44p41.9H NR),(BU0(IDr HCH3R$§HaId, J =
.  3.3=65TH42)7.04 681, tj N=B/5 ), 458 (CH,

:j)dl.t. 80(1H, brs) J8.
|9 @ Eﬁ ). [7. 88 (d6H HHd4.03-3-98(44, 0
) “* :  (L6M, 00-30 (48, n502.05-0Hp4
35| '8 00_'3_2847-(421"” .y M4 40, 862H70 iH ) HRBIS (V1)
5 N (2H ) el 6iich, 1), FN202472.13 86; fafhds
HRVE (MkH) cal cd ngHg Lna] zal %%5%@8480.15
481.1561. Anal cald for |&0Hes : i% Jé&%g%
CAH|00:  C, 50.29: H 5. ¢founk Cqp) 80 Heseh gl 93,
1470, N 10.31. O el 184974 H NRRIRH600 Mz, CDCl:) &:
EOCI3)_ S NMO 11.95 (1H, s), 7.72 (1H, br t), 7.14 (1H, d, T =
Nl [ |70H2),7.11-7.08 (1H, m), 6.98 (1H, £, T =9.0
16 | F X Hz), 4.54 (2H, d, T = 6.4 Hz), 4.03-3.95 (411,
j m), 2.27 3H, ), 2.16-2.03 (4H, m), 1.88-1.79
0" | (4H, m). HRMS (M+H) caled for
CyoFlpsFN;Oy: 388.1673; found: 388.1661.
Yield: 51%. "H NMR (500 MHz, CDCls) &:
o on | 1190(1H,s), 8.76 (1H, 1,J = 6.4 Hiz), 8.4
o| (1, 9,813 (15, 9, 7.70 (1H, dd, 1 =8.5, 6.1
/@(\ i Hz) 7.21 (1H, td, ] = 8.2, 2.4 Hz), 7.11 (1H, dd,
. AL NN | 1=84,2.6H2), 444 QH, d, 7= 6.7 Hz), 4.01-
N : ’ j 3.94 (4H, m), 2.27-2.21 (2H, m), 2.09-2.04 (2H,
N o | m), 1.93-1.88 (4H, m). HRMS (M+H) caled for
CaiHypFNeO4: 441.1687; found: 441.1691.
Anal cald for Co1H2 FNsO4: N, 19.08; F, 4.31;
found: N, 19.37; F, 4.56.
Yield: 77%. "H NMR (500 MHz, CDCls) &:
o on |1184(Hs), 808 (1H,1,J=52Hz),7.30
| (18, dd, 1=8.4, 6.0 Hz), 6.95 (1H, dd, 1=9.5,
/@E\ QW 2.7 Hz), 6.83 (1H, 1d, T = 8.2, 2.8 Hz), 4.60 (2H,
_ o NN |4 T=6.4H), 4.01-3.94 (4H, m), 2.51 (3H, 5),
18 220-2.14 (2H, m), 2.08-2.03 (2H, m), 1.88-1.82

(4H, m). HRMS (M+H) calcd for
CooH23FN304S: 420.1393; found: 420.1383.
Anal cald for ConzzFN304SZ C, 57.26; H, 5.28;
N, 10.01; F, 4.52; found: C,57.27;H, 531N,
10.01; F, 4.49.




N 11.84 (1H s), 8.67 (1H t, J = 5.8 Hz), 8.39 N N
OOH(1H s), 8.13 (s, 1 H), 7.42 (1 Hdd J = 8.4,
WQR2B5/1H852 7.34 (1 Hdd, J = 8.7, 4.2 Hz), 7. 1ECULSHS013911
td, 29 N\ | | OJ =8.1, 2.8 Hz), 4.42 (2H, d, J =
6.7 Hz), 4.02 H N N 3. 96 (4H,5n) 2.28-2.22 (2H, m,

2.10-2.05 (2H, m), 1.94-1.88 (4H, m). HRVB ( M-H)

ra gd T Or  Feinkedae 2 ZFNGUZ 44T, 1687, foundaa 441.1697. 0

Anall cald for C21H21FN6O#yidd: @,‘%ZQ{NMR{S(&DMHMCDCIQS

19. 08; found: 570!—27; : : U Y/ =
337% TH AR 50 @3‘“?};2613%{ 4)17714 ﬁbrt) vgtg%(%dJ
r%1 i W 20¥7. 17 (2 o, 2 ’é

B (o K02 b Tt o156 Msg%

2.06-1.97 (4H, 5;3 1 Mgtga 70619767 fon

2H| M. HRVE ( 3 E;( BeGLT T And H23N304 C. 65. oz
388./1673; found: 388. 16&3@1, 6&AaN, EhPE ﬁoénd C 64.93; H, 6.44; N,
20HR22FN3O4. 0.8 H2O. C, |60.305; H, 5.90: N, 10.50;

o\

ound:  C,  60.14; H, 5.60yidd: 18%51H NWRI(800 80%, CDCL) &

R (500 Mz, CORIZ)OS: | G100 (14, 370@ H&)J_mmzx Y4
br t) A8 A3 23/ 2H€l19 $6,),(256 (2R dJ 79Hz)
Z: 03-4 H, 'sz Is-2 '[ g %ﬁzm )4 34lod 2, m),
,’29 g g S
2218-9.06 (4H m, .1 97 ?Em
¢al dd f or (C21H2_25 44 HE?EB M

Anall cald for C21N24FN3OM: O@d 50 19H2OCIN3O4
10.46: found: C, 62.46: HC.6854; erﬁll'id%&omémd C, 58.34; H,
4005/ 113562 PCT/ US2005/ 0132 N, 1858 Structure Data

d 11.81 (1H, s), 7.79 (1H, t, = 5.4 Hz), 7.43
[ (1H, d, T =8.2 Hz), 7.41 (1H, d, 7= 1.5 Hz),
21 ~-N\[7.17 (18, dd, T=8.2, 1. 5 Hz), 457 2H, 4, T =
j 6.4 Hz), 4.03-3.96 (4H, m), 2.17-2.05 (4H, m),
1.90-1.81 (4H, m). HRMS (M-+H) caled for
C1oHy0CLN3O4: 424.0831; found: 424.0811.

i el d 73% 1H Nm( 80 I‘/PﬁeldClZXBZLB)lHNMR(SOO MHz, CDCls) &

Yield: 85%. 'HNMR (500 MHz, CDCl;) &:
0 OH 12.06 (14, s), 7.74 (1H, br t), 7.13 (1H, d, T =
7.6 Hz), 7.09 (1H, s), 7.05 (1H, d, T = 7.6 Hz),
N - N 4.56 (2H, d, J = 6.1 Hz), 4.03-3.95 (4H, m),

22 Ji 2.26 (6H, ), 2.16-2.03 (4H, m), 1.87-1.80 (4H,

O

m). HRMS (M+H) calcd for Co1Hz6N304:
384.1923; found: 384.1937. Anal cald for
Cy1HysN304: C, 65.78; H, 6.57; N, 10.95;
found: C, 65.58; H, 6.58; N, 10.89.

Yield: 84%. “H NMR (500 MHz, CDCL) &

O OH 12.04 (1H, s), 7.71 (1H, br t), 7.26 2H, d, J =

0 8.6 Hz), 6.90 (2H, d, J = 8.6 Hz), 4.55 (2H, d,J

| N = 6.4 Hz), 4.03-3.95 (4H, m), 3.81 (3H, s),

23 N 2.15-2.03 (4H, m), 1.87-1.79 (4H, m). HRMS
l d: ] (M-+H) caled for CyoH24N30s5: 386.1716; found:

386.1697. Anal cald for C20H23N305'O.11
CH,Cl: C, 61.19; H, 5.93; N, 10.64; found: C,
60.86; H, 5.98; N,10.55 .




N~ 12.10 (1H, s), 8.55 (1H t, J 6.4 Hz), 8.29 NN O
OH (1H, s), 7.68 (1H, dd, J = 8.6, 6.1 Hz), 7.17 (1H,
W e05A 865, 2. 8Hz) , 7. 08( 1H, dd, J=8.6,2.8 NO Hz) PCHUSI05/013911
(2H, d, J = 6.7 Hz), 4.02-4.00 (2H, 32 HN N,
3.96-3.94 (2H, n), 2.52 (3H, § 2.23-2.16 F (2H, m,
2.09-2.04 (2H m, 1.88-1.83 (4H, HRVE (M+H)
cahrt—for C2ZHARNGO4 4551843, —found—#55-1856-
Anal[cald for CZ2ZHZ3FNo U~ 1
18.49; found: C, 58. 04, é%[o i Ob%ﬂ'p CDC7133)78
1D% | ' H NMVR (300 Mz, b ’_ﬁ? }7§ d%
s), 8.84-8.79 Q1H,0M), T4 , m), 7.14
7] 68 j\%\éf ) 7.0 (Hly1 7 9pHz), 4.6
(RH, (1 did d !L §4HZN4rQ3 5 (44.49), 2.19-
(pH 99- 32 63 (Y ), 249-2.04 H )L 4.8%HS3 (4H,
m, 2.08-2. oo ( J 1. 9®). HR3ES (MHH) eplcd BRNE o HMFNE®.:
calcf for O Q21 . ARBIATAD; fdundnd4. ¥s33. WhABcald for
Yiel d: 59% yiel & H NVR (@Qﬂsz4mEﬁzo &.051EH88L: C
(LH, |br s), 8.26-8.22 (1H 603 }i’ﬂ% N%fﬂozd%una—c% 58 H,
6y 2 Hz), 7.15 (1H, dd, J_§§;3¢(N L190§i 2.6
tH—Tdt—3=—8"2—"26Hz); u1
S=14 1, 9.0 H), 4 34 (1H ‘?%?Edl 8%}0 Ilﬂ‘% CDCI3)5
31 991389 (4H, 30|86 3 7 6 (151, 5,435 d{ )1?120
in),|3. .19 oRdHd NSP@IZZMQ“@@E’ doahy
2l 21 o 1 ®95 (UH,(dd) =2, 214 B3), f5714(2 d J—
(33 RVE, [ MHNS N ¢ al &4 HZ(),r4 23192AHOBES 85 (3H, 5), 3.80
507. , foupd: & 5(3HARRR.20a2. 84 {2H, m), 2.09-2.04 (2H, m),
R3HR7NAO6FS:  C, H.95.1%3; (4N, m).1 HFOVIS BM+81)33lcd for
F 3|75 found: - 27}, CHH ;025 418.18b2: fohind:St1661.884; Anal
A B.81. Yield: 81%yiel cbald Fr MYRILROS,: I@—%O7@D§1§b6N
10.11; found: C, 60.47; H, 6.10; N, 9.97.
Yield: 86%. 1H NMR (500 MHz, CDCls) &:
11.89 (1H, s), 7.80 (1H, brt), 7.34 (1H, q, J =
7.6 Hz), 7.10 (1H, d, J = 7.6 Hz), 7.03-6.98
(2H, m), 4.62 (2H, d, T = 6.4 Hz), 4.04-3.96
26 N\ N (4H, m), 2.17-2.05 (4H, m), 1.88-1.81 (4H, m).
HRMS (M+H) calcd for CioH,1FN3O4:
374.1516; found: 374.1504. Anal cald for
C19H2()FN304°O.1 CH2C122 C, 60.07; H, 5.33; N,
11.00; found: C, 60.06; H, 5.39; N, 10.94.
Yield: 65%. 'H NMR (500 MHz, CDCL) &:
Q  OH 11.93 (1H, s), 7.76 (1H, br t), 7.17 (1H, t, T =
F N)WO 7.9 Hz), 6.99 (1H, d, J = 7.9 Hz), 6.97 (1H, d, J
Ho |\ |=104Hz),457 (2H, d, ] =6.4 Hz), 4.03-3.96
27 3 ] (4H, m), 2.26 (3H, ), 2.17-2.05 (4H, m), 1.88-
& 1.80 (4H, m). HRMS (M~+H) calcd for
O | CoHpsFN304: 388.1673; found: 388.1665.
Anal cald for C,0H»FN3O4: C, 62.00; H, 5.72;
N, 10.84; found: C, 61.73; H, 7.72; N, 10.66.




8. 1
m,

woi2005/18540 (1H, dd,

8.27-8.
m, 4.

2.08 (1H, s),
7.35-7.32 (2H,

J=14. 1,

23 (1H, m, 7.46-7.41 0 (2H,
93 (1H, dd, J= ,S- 14.1, 9.0
3.5 Hz), N O O OH ECDOSBN9613911

(2H, m, 3.93-3.88 (2H, n), 3.86-3.81 35 NO(1 H mn,
3.44-3.36 (1 H, m), 3.22-3.18742H, m), H 2.41-2.28
(2H n, 2.21-2.11 (2H, m, 2.02-1.89 N (4H, m,
1847174 (Akucie. HRVE TMFH+ —Tat cd forpe23H29N406S:
489. 1808; found: 4809. 1801Y16ﬁpq4o/ca1 NEBRT;) o:
g b56.54; H 5.78; N 11| 47; 7H7).7.68
51 48] Ny_£1.37. WD 2005/ 1 I 45734,
Ex. St’Fuc %e Daba Ofiel d: 7@0 :
CDpCl 2.6 Hz ﬁ( @C%bd.l 7.0
(RPH g.B2), 609 42 Q+Q6Ht5) 324-2.18
8. & . N @5pm)g.06:2. 094(25, , 1.8641.80)(4H, m).
2l 51} 5. 45 (1H, m,, 3 F 11 RMS@/I?H) alledfqr)CnHRNmOsS
( Hgg cal cd for - IFRNIO5S57; foondidt81.1A04] Amal chld for
0 CLBH18FN305: C, \57.59; |H,,H,B8L0Me 0L.35 £F,CH,He b. 1Q§4,Hmo
flound: C, 57.95; H, 4.96; @501@ $055.08; N, 50453 foﬁhgl 50.06; H,
68% | 1H NVR (500 Mz, CDG13Yo.& 1@5@4 12! H
7T Hor t), 7.14-708¢2 i
o s s () S A “%@"55 i
2. 51}
s). gf:s (I(\/I+I—|)Og)alcgﬁpl for Hd)gﬁdiféwé&) 7%@1114@5 84 2.9
flound: |390. 145 Angl qdie) %3t (1 Iiplr RS s:2 ), 7.16 (1H, td,
58296 % . 797 F8.142 8 Hz)f 4R RHA, 1580.622), 4.02-
H, 5| ' LNE 4 9B96 (AEE Ing), 2 339221 @HYME, 2308.05 (2H,
IVHz, ; j m), 1.94-1.88 (4H, m). HRMS (M+H) calcd for
d: Co1HnFNgOy4: 441.1687; found: 441.1697.
© Anal cald for Cy;H, FN¢O4: C, 57.26; H, 4.80;
N, 19.08; found: C, 57.27; H, 4.85; N, 19.07.
Yield: 87%. '"H NMR (500 MHz, CDCly) &:
. 11.92 (1H, 5), 7.41 (1H, br t), 7.20-7.17 (2H,
(lw\ow m), 7.03-7.00 (2H, m), 4.01-3.99 (2H, m), 3.96-
N/LWO 3.94 (2H, m),3.68 (2H, q, J = 6.7 Hz), 2.89 (24,
30 Ho L N, |t T=6.7Hz),2.06-1.97 (4H, m), 1.88-1.80
j (2H, m), 1.77-1.69 (2H, m). HRMS (M-+H)
o caled for CyoH,3FN304: 388.1673; found:
388.1680. Anal cald for CooHFN;0400.8
H,0: C, 60.05; H, 5.90; N, 10.50; found: C,
60.14; H, 5.60; N, 10.51.
Yield: 80%. 'H NMR (500 MHz, CDCl,) &:
o ou |12.03(1H,s),7.44 (1H, brt), 7.16-7.13 (2H,
)Hg\(o m), 6.99-6.95 (2H, m), 4.03-4.01 (2H, m), 3.98-
@MH I T 13.96 2H, m), 3.4 (2H, q, T = 6.7 Hz), 2.68
31| F \j@mhmmmmwmmm-
60 1.84 (6H, m). HRMS (M+H) calcd for
C21HasFN304: 402.1829; found: 402.1840.
Anal cald for C21H24FN3O4! C, 62.83; H, 6.02;
N, 10.46; found: C, 62.46; H, 6.26; N, 10.52.




0 OH
8. 26
W@ 25t
Hz)

11.908 (1H, s), 8.92
(1H, s), 7.69 (1H d
65028. 2, 2. 4Hz) , 7. 10(
4.51-4.35 (2H, m,

4.

(1H, br t), 8.43 (1H, s), O
d, J =8.5 58 H), 7.21 H
1H, dd, J=8.5, 38 F NPQ/NSD0s1013911

26-3.97 (8H, nm), NON

2.59-2.53 (1H, n), 2.36-2.31 (&8H, n). HRVB O (M+H)
cal cd for C20H20FN605: 443.1479; 0 found: 443.1495.
Aned [cal d f oste@RH, 9EN6QS:  C, 54. E}9zml;|m12(1;.t83“2: LELQDCI)S
1B8.99; F, 4.29; found: C | YkM:28%.HH M 3
F, 4] 38. qu\el d: 63% 1H NVR.(G00L MR 3)1:864;@2)@129
1p. 0L (UH, 1¢), 8.03 (1H, bgéﬂ)s) 7768 H7d ‘h:ééid 6.1\, ”‘),17(1}1
6| 99 6 94N(1H 6OI87- 6 8 9 g
(PH, m )
rrb?zi 9H21FN3 38 2 ﬁf‘('vg %% 41023(221{16
ca 1@ g
(4H m).
FRIRTCEn e
2005 113562 PCT/ U 05/ 01395§1184éofq5%d ﬁSF%Spufélabaléfor
T T T
1H, |s), 7.81 (1H, t, J= )
(2H, fidy- T8 2, 5. 5Hz), 7. 06(|2¥held: J68. 7HMNMR (800 M‘H25@DC13)5
(RH [d, 3¢ 6.4 Hz), 4. 05-4;0ds (1Li=ﬁs)+z!8>¢gf)79(ﬁ181ﬂ) (IH ),
dd, J="N1.4, 503 3. 778g UH llﬁqid O7H
gg%' een founm\ C‘L z) / <§ Hz) 399392 (4H,
CLOHR ONBOSF: I58 I— %29—8‘290 ﬁ{go?) 1.92-
ga&nnjiHCi\n\/R (50 1H@;N604 423 1781 found s s,
Yleld 59% yield. TH-NMR (300 MHz, CDCl;)
5: 11.83 (1H, br s), 8.26-8.22 (1H, m), 7.43
(1H, dd, J= 8.8, 6,2 Hz), 7.15 (1H, dd, J =
D,,O 9.1,2.6 Hz), 7.04 (1H, dt, J = 8.2, 2.6 Hz), 4.91
N7 o oH (1H, dd, J=14.1, 9.0 Hz), 4.34 (1H, dd, J =
© o| 14.3,3.7 Hz), 3.99-3.89 (4H, m), 3.86-3.77
3 /EjA H)J\(Kf (1H, m), 3.44-3.36 (1H, m), 3.23-3.19 (2H, m),
- NN | 2.40-2.30 (2H, m), 2.21-2.10 (2H, m), 2.01-1.89
j (4H, m), 1.83-1.74 (4H, m). HRMS [M+H]"
d:o calcd for Co3HpgN4O6FS: 507.1714; found:
507.1735. Anal cald for C23H27N406FSZ C,
54.54; H, 5.37; N, 11.06; S, 6.33; F, 3.75;
found: C, 54.27; H, 5.22; N, 11.01; S, 6.14; F,
3.81.
Yield: 81% yield. "H-NMR (300 MHz, CDCls)
5:12.08 (1H, s), 8.27-8.23 (1H, m), 7.46-7.41
o (2H, m), 7.35-7.32 (2H, m), 4.93 (1H, dd, J=
& 14.1, 9.0 Hz), 4.40 (1H, dd, J= 14.1, 3.5 Hz),
NN 9O OH 4.00-3.96 (2H, m), 3.93-3.88 (2H, m), 3.86-3.81
3 NJ\}\(O (1H, m), 3.44-3.36 (1H, m), 3.22-3.18 (2H, m),
Ho L 2.41-2.28 (2H, m), 2.21-2.11 (2H, m), 2.02-1.89
(4H, m), 1.84-1.74 (4H, m). HRMS [M-+H]
& j calcd for Cy3HpoN4O6S: 489.1808; found:
o 489.1801. Anal cald for Cp3HpsN,06S: C,
56.54; H, 5.78; N, 11.47; found: C, 56.63; H,
5.48; N, 11.37.




11.86 (1H, s), 9.12 (1H, t, J= 5.6 Hz), 8.46 0 OH (1H,
s), 8.39 (1H s), 7.68 (1H dd, J=8.2, 6.1 N)t | |
wWO@2048013562 21 (1 H, dt, J= 8.2, 2.1 Hz), 7.10 (HCHpS2008013911
J= 8.4, 2.0 Hz), 4.45 (2H, dd, J= 6.7 Hz), 41 FI N ~
Ny N 4.02 (4H, s), 3.90 (2H dd, J=11.3, 4.6 Hz),
N/N) 3.79 (2H, t, J= 11.7 MDY, 2. 44 (2H dt, J=
(1°x1 0495t 80— =434z HRVM5 O
R DCls) &:
467, ,sw%éﬁ%@ &ééggm KB
18. 3B: 8.5 (3@"0 2-4.53
1. 1 Hnﬁﬁlﬂ;;ﬁ? 25112 5 (1H, m),
8. ¥ d%136 -3.33 (9Hpm) 2] M*ﬁzl)sabdcfor
7008/ (1H, dt, J= Ciz}l;oFN;00:; (did:. dbinalraldok O 0
CH 18,2, 8.4 Hz), 43" (UHC;sHEFNIORAC 7. 50; B, M3; N, 10.19; F,
4. 01 (4H, s), 3.86-3.71 (|4406:und F373548, 4.9 N4 .O5:\F,
Nm| 3.32 (1H dt, J= 13.£434.4 Hz), 3.28-3.22 F (1H
. B A7-229 (AH M, 20043 oL 2
Lo e /@ W
503, 16 63 d 523] 16Q§. ' g
R3H27 5@.9 : g" 9(2}%m)
3, 57 f oNREING, | % 'zP %1) F36-2.31
3 B2 Fs AT o 1@%@)@7@@5%51@1%@?&10“@
Bx. Structure Dat G551 FNsONMR0(1300; forad: 390.1451.
dDC1B/ I drop MeQD)o-S: 8. 28A&12a1d(fdzt-C19MZQFW3%6C7584® H,5.17;
(BH, | 0SLO m), 7.35-7.32 |(12H0.78; F, 4.899fcubth, Cglsg.62; H, 5.36; N,
JE14/3, Nv0 O OH 8.4 Hz)|,1047A%F, 6406, dd, J=14.3, 4.4
), [ 3. 97 (4H s), 3. 89-[5yRR: 59%. T NMR (500MEL, CBCY,) 6:
. o oH |11.908 (1H,s), 8.92 (1H, br t), 8.43 (1H, s),
ol 8.26 (1H, s), 7.69 (1H, dd, J = 8.5, 5.8 Hz), 7.21
/@C QJW (1H, td, ] = 8.2, 2.4 Hz), 7.10 (1H, dd, ] = 8.5,
38 | F NN Nx N | 2.4 Hz), 4.51-4.35 (2H, m), 4.26-3.97 (8H, m),
- &] 2.59-2.53 (1H, m), 2.36-2.31 (1H, m). HRMS
(@] (M+H) calcd for CooHooFNgOs: 443.1479;
o found: 443.1495. Anal cald for ConlgFN605Z
C,54.29; H, 4.32; N, 18.99; F, 4.29; found: C,
54.26; H, 4.44; N, 19.01; F, 4.38.
Yield: 63%. "H NMR (500 MHz, CDCl;) &:
Q  OH 11201 (@1H,s),8.03 (1H, brt), 7.30-7.24 (1H,
N/U\X\(O m), 6.99-6.94 (1H, m), 6.87-6.81 (1H, m), 4.64-
/@?H Ne_ _N_ | 459 (2H, m), 4.14-3.99 (8H, m), 2.55-2.51 (1H,
39| F S j m), 2.51 (3H, s), 2.38-2.31 (1H, m). HRMS
I (%O (M+H) calcd for C19H21FN30582 4221 186;
o) found: 422.1165. Anal cald for 019H21FN305SZ
C, 54.14; H, 4.78; N, 9.97; found: C, 54.22; H,
5.07; N, 9.90.




43 ON1 3.33-3.16 (211, m,
1.96-1.88 N\ N (2H,
wQ dssfi13s6zal cd for C23H29N407S: 505. 1757,
505.1761. Anal

m,

cald for

5.59;: N, 11.10; S, 6. 35;

11.06; S, 6.18. Yield: 70%

1
4

1_O

N (. 4L)-

2.46-2.24 (411, m,

1.73-1.65 (2H, m. HRMB
f ounPCT/0S2005/013911
C23H28N407S: C, 0 54.75; H,

C, 55.03; H 5.29; N,
NVR (300 MHz, CDCL3) 8:

fou
1

(|
uu

[ e len o) Lan] ‘ﬁo/\/\\lﬁmm_"ﬁl—\l—\'r

80— HH Sy SO HHTt—3=6 6+ 'q’)aj’ﬁe CHH
=g 1279 HzZJ, /.bb(lr Cl;) o:
8.3 ), 7.31 (1H, dt, J: %“72;’% i ’%732
---| d, J:6.9hh)03199 g% S)g 7S} ' J44
I NN 11,5, 4.9 5z Hit’a“§5i HIZQ(
3.118 SN 2 & J =55 g 54 1(4H
.74 ;191312 m)R&/é4[(B«Hkq1dJo~ Ehfcu3 ), 377 (H, t,
20H2BN307SF: 468, 4?jf duntit.3 . A0 H, dyekt 1231 82 Ha),
or [C20H22N307SF[” CIN541./3879 @H, 4, 7%;13N, HB). 98 HES [M+H]
.86 F, 4.06; faund: C| cblbdZ5x ChlH,AN:62F: 390.181683; fofind:
.82, F, 4.18. 0 OH Yiel d:3903%5." MnhiNRd 80T, ¥HEN;05F: C,
DClS) 8: 0 12.08 (1H 5)58 66 ﬁ55(137FN $0.79:F,%.87; lf&)nd C,
.15 H 7.08 (2H m, 6. 9e 278016 8@@29,4
2H A5—FN—Nd—3F=6"2 (5,0
4H,| m), 232222(2H % Eg” 6%%
1.[76 (2H, d, J=13.
20HQ3N305F 404916 hH5 S) 4 (g1, 7 dsé%gz 6.1
MR )Lﬁﬁi%oc Hz)o7.31 L1, /88 zml §y), 740158,
1H, 6 OHHZ) 7.119 | dd1#= 8H4, mHs),GLHz(yH de 6.7 Hz),
fﬁ‘S 51)@2 @2%ls),3,90X2H6 4@, Fz ) 1.334.6Hz),
s), 3. %\( , 16.79 (913 +,86= 31.7 HA) 4244 OH, B, /8 13.1,
4H, | s), 2-2 oJ A 8zf).1.80 @HA) J =13 460£)2 HIR WIS
=12, 8 Hz). (M+H) calcd for Cp1HpNeOsF: 457.16358;
found: 457.1639. Anal cald for Co;H2;NgOsF:
C, 55.26; H, 4.63; N, 18.41; F, 4.16; found: C,
54.99; H, 4.54; N, 18.38; F, 4.08.
Yield: 53%. 'H-NMR (500 MHz, CDCls) &:
12.12 (1H, s), 8.25-8.23 (1H, m), 7.48 (1H, q, J
=8.5, 6.1 Hz), 7.21 (1H, dd, J=9.0, 2.6 Hz),
120 7.08 (1H, dt, J=8.2, 2.5 Hz), 4.90 (1H, dd, J =
N, 0 OH 14.2, 8.4 Hz), 4.43 (1H, dd, J = 14.0, 4.3 Hz),
ol 4.01 (4H, s), 3.86-3.71 (4H, m), 3.45-3.42 (1H,
42 H)W m), 3.32 (1H, dt, J= 13.2, 4.4 Hz), 3.28-3.22
NSNS | (LH, m), 2.47-2.29 (4H, m), 2.00-1.93 (2H, m),

1.72 (2H, t,J=15.2 Hz). HRMS [M+H] caled
for Cy3HygNgO7FS: 523.1663; found: 523.1666.
Anal cald for C23H27N507FSO 0.5 HzO: C,
51.97; H, 5.31; N, 10.54; F, 3.57; S, 6.03;
found: C, 51.84; H, 4.96; N, 10.28; F, 3.62; S,
6.01.




0 HRVS [ MtH] + cal cd for C21H26N307: 0 432.1771; found:

432.1771. Anal cald for C21H25N307: C, 58.46; H,
WG2@4/113%2 9. 74; found: C, 58.22; H 5.89; N, PBCHOS200¥013911

2005/ 113562 PCT/ US2005/ 013911 82 Ex. Structure Data

Yiel d: 44% 1H NVR (300 MHz, 13) S© N O 11.91 (1H,
s), 852 (1H t, J=6.6 Hz), 7.63 s;o 0 CH (LH dd,
IF8T4 55 glane? 47 (HHdd—3=84——0652 9 Hz);

2757 7(1H m, 4 81 (2?561&”65‘% “HNMK'@O z@D‘@Eﬂdrop
(4H s) 85-3.70 (4H, . CH.
g e s
Hz) RV cal cd for| " 4

found: 49%. Anal %4@2) 397
50. 80: ~0 D 28 (4§ 8)5345@ 3155(55{822) 3f4§u?né|6 (1&L, m),
504%p 45199: N, 111. 01} 3-83-3d 616H, m), 2463.24\#H, o), 1.96-1. 88
5/4% VR ( 500NN~ CDAIBH, 61), 1.72-1265 (@Hkim)s FHRMS 7B+H]
(LH, . d@ @ldaHo7 C1:H,(44),Sn$05. 77508 fuhd;

d, Je 2405.1561J Al daldtfr, CAHOAO.S1C,
(@H, dkhy 75131 5. 3 NB-10. 102 %, 6.35; Féund: C,
(P 2553@3&1%824&411% 5226 (6H

, J . D .
O} Ca o:
Anal \ :
flound: ‘i 2 - 75004 ,J=8.6,
' N 5$\|Hz)731(1H dt, J= 8.0, 32H)482(2H

% @bk 892001309 (M, 9.-3.84 (2P dga) =
171..3,6+.9 Hig), 308 2HNtd) JeH 16,43 Hz),

3118 BIB.s4,2.21 @HHd,.J = 13.2, 5.5 Hz),
1.74 2H, d, J=13.2 Hz). HRMS [M+H]"

o calcd for CopHo3N3O7SF: 468.1241; found:

468.1237. Anal cald for CooH2N30-SF: C,

51.38; H, 4.74; N, 8.98; S, 6.86; F, 4.06; found:

C,51.25; H, 4.62; N, 8.81; S, 6.82; F, 4.18.

O OH Yield: 19%. '"H-NMR (300 MHz, CDCl;) &:

0| 1208 (1H,),7.75 (1H, 5,/ = 5.8 Hz), 7.15-
t@ﬂﬁ 7.08 (2H, m), 6.96 (1H, t, J= 9.0 Hz), 4.51 (2H,
F

1.8

K

o Tl

45 Na N | d,J= 6.2 Hz), 4.00 (4H, s), 3.85-3.70 (4H, m),
] 2.32-2.22 (2H, m), 2.26 (3H, d, J= 1.8 Hz),
ﬁo 1.76 (2H, d, J=13.5 Hz). HRMS [M+H]"
caled for CooHasN3OsF: 404.1622; found:
404.1615.
Yield: 39%. 'H-NMR (300 MHz, CDCl) §:
~o o on 12.18 (1H, s), 8.12 (1H, t, J= 6.0 Hz), 7.19
o | (1H, d,7=8.0 Hz), 6.48-6.41 (2H, m), 4.50
@A ”)H/Kf (2H, d, J = 6.2 Hz), 3.99 (3H, s), 3.88 (3H, s),
46 | o Na N | 3.86-3.71 (4H, m), 3.78 (4H, s), 2.27 (2H, td, J

j =13.0, 5.6 Hz), 1.76 (2H, d, J=12.8 Hz).
S 0o~ | HRMS [M+H]" calcd for Cy HasN;07:
432.1771; found: 432.1771. Anal cald for

021H25N3O7: C, 58.46; H, 5.84; N, 9.74; found:
C, 58.22; H, 5.89; N, 9.69.




"0
49\

WE2005hIAN6D. 45 (3H, s),
13.5 Hz).
found: 471.1786.
C22H23N605F: C, 56.16; H, 4.92;

J=

471.1792;

4.27 (2H, d,
H dd,

HRVE [ MHH] +

J= 6.6 Hz),
J=11.3, 4.4 Hz),
2.48-2.38 (2H, m,

3.99 (4H, s), 3.87 (2H,
t, J= 11.7 Hz),
1. 78PCHS2005/013911
calcd for C22H24N605F:
OgAnal cald for
N, 17.86; F, 4.03;

3.76 (2H,

DEN QI

—C, S5.s@iureH, 5. 0Z7;

N~ I7.74;7 F, 3p49. Yield:

b %
LH,
LH, 5

'H—NI\/R(BOOI\/HZ CDO
%3—73Hz) 8. 28
$) . R_@B(1H, dd, J=8. 6, 6

18)e1: 44 FENMR (366 Mz, DB &:
. 2 (15, 1, J 6.6 Hz), 7.63
ddgfl%; j\F ;

f
35
(
é A ’ d, T=8.4,
32 7- (1 ! J=6.9
e ° Bl o b a0 5% {ho
471.1792; 1?13,&#&1) cIrHiMSf[MJrI@izz:at;zdrfmsF
0|2 . . D81 HBENOFFFHOTH 506; found: 497.1497.
found: C, 55.60: | Analkaldr O H.aNSHF SO, 50.80; H, 5.07;
2005/ 113562 PCT/ US2005/ 0138]11.28&3, B:45; Bt 3.82§ fouad:[Eyt50.59; I,
Yiel d: 34% 1H NMR (500 I\/I—lz99Q®Cﬂ1301 8, 61])2F0403§1H s),
8[95[(IH, t, J= 6.3 HzZ),
(LH, é), 7.73 (1H, dd, J= ])36713)2
td, J= 8.2, 2.6 6kz),0H. 12 £4 4
Hz), | 4. 47.(2 6.% He) 3.
2] 671 2. HNm) -2 3.83
H
m, 2. H m. o gﬁ» %aﬂéd‘ ﬁ&rH@zéﬂi’ O4f= 114
4p48 1530 found: 427 15}0. %), 8133-2.2% 621, 1h), ARG (6Hod, /= 5.8
MHz, | cDC13) 8: Hz), 1.78 (2H, d, J=13.4 Hz). HRMS [M+H]"
caled for Cy1HpgN30s: 400.1872; found:
400.1869. Anal cald for C21H25N305 C, 63.14;
H, 6.30; N, 10.52; found: C, 62.39; H, 6.01; N,
10.23.
Yield: 59%. "H-NMR (300 MHz, CDCL) §:
N 11.80 (1H, s), 8.83 (1H, t, J= 6.2 Hz) 8.20 (1H,
N//\_ »\ 5), 7.63 (1H, dd, J= 8.6, 6.0 Hz), 7.20 (1H, dd,
N o OH J=18.6,2.4 Hz), 6.99 (1H, dd, J 8.4, 2.6 Hz),
4.27 (2H, d, J= 6.6 Hz), 3.99 (4H, s), 3.87 (2H,
49 dd, J=11.3, 4.4 Hz),3.76 2H, t, J=11.7 Hz),
2.45 (3H, s), 2.48-2.38 (2H, m), 1.78 2H, d, J =
] 13.5 Hz). HRMS [M-+H]" calcd for
fo) 0 C22H24N605F: 471.1792; found: 471.1786.
Anal cald for CoH,3NgOsF: C, 56.16; H, 4.92;
N, 17.86; F, 4.03; found: C, 55.88; H, 5.02; N,
17.74; F, 3.79.
Yield: 35%. "H-NMR (300 MHz, CDCl;) &:
»-N 12.11 (1H, s), 8.78 (1H, t, J= 7.3 Hz), 8.28
N, ) (1H, s), 7.66 (1H, dd, J= 8.6, 6.0 Hz), 7.14
N o  OH (18, td, J=8.2,2.7 Hz), 7.06 (1H, dd, /= 8.4,
/@ANJWO 2.6 Hz), 445 (QH, d, J= 6.6 Hz), 3.99 (41 5),
50 H 3.82-3.71 (4H, m), 2.59 (3H, s), 2.39-2.29 (2H,

m), 1.75 (2H, d, J= 14.3 Hz). HRMS (M+H)
calcd for CyyHp4NeOsF: 471.1792; found:
471.1812. Anal cald for CyHy4NgOsF © 0.2
H,0: C, 55.74; H,4.98; N, 17.73; F, 4.01;

found: C, 55.60; H, 4.92; N, 17.85; F, 3.84.




12.00 (1H, s), 7.82-7.90 (1H, n), 7.32 (2H, dd, 9, 5
Hz), 7.02-7.08 (2H, m), 4.61 (2H d, 6 Hz), O OH 3.97
W@ 20451086 14, 8, 3 Hz), 2.60-2.66 (2H, n, HPCT/US2005/013911
2.29-2.36 (2H, n), 2.01-2.10 (1 H, nm), 1.90-1.99 52 N
(1H, m. 3C NMR (126 MHz, CDC§3) 8: 168.39, 163. 46,
161.50, 157.66, 150.60, 146.85, 0 133.20, 133.17,
129 #2129 3Bt 25
4758, 34.74, 14.13. 13)5
q18H, 9 : 360.1360; f 846
1H NMVR (@o, Mz, CDC13) 8 bﬁg%‘s 8661
t, JE 7 HY), 7.7-70R7 ( 1
He), | 4. 8 | ) 7— GHzh 7(1
)21 p. 64- 268 No= dz = b 2 "% iy @7HZ)
2l 13f 2-1941H, m N M96(4H@32@712'25(§%H (}2.33-2.40 (2H,
13C NVR (126 |sz | d m),C0Gt324 (1H, m), 208 (1H, m). HRMS
5 16B. 22, 163. 16, ca 15 7VEEH) cal &DFo8 60 Hod8:BF: 427.1530;
1140. 77, 140. 72, 135 31, 13%uRb,427132083, 132. 80,
1557, 121.69, 121.53, 1&7reﬁi527%111ﬁ1¢§4R 5%0@&Hz5@13@13)8
45. 1B, 42.53, 40.34, 34. ) 70 (2H, dd,
flor | CLOH21FN306S:; 438. 11 ué@ 61,
2/005f 113562 PCT/dJS2085/ 01 gt 22% H
Yi el H: 56% 50 ]84’ élff ;—J %—i m),
8. 73 (1/@,)?% 6. , 13 , m), 2. m), 1.90-1.99
(1% p 24, 5. 3HNS N 9(1(|1+H@|a1)3 =& MR 0126 Mgy, CDCL) &:
7. 250 7.29 (1H, m .sé (|2148.39, 16344, 1@1mom§7 66.158.60, 146.85,
(BH, | s), 2.90 (6 0~ 2. 6183207 03%.2H, 129@2SE29.86, AR5 A, 116.02,
2 28t2.35 (2H, m), 2.12-2.115.84178.78)58.62,99-53N\84.74,114Q3.
2. 08 (1H’ n) 13C NWR (1ZQ‘IMVB (I\@Q@)léﬁlccﬁfor C18H19N304FZ
360.1360; found: 360.1350.
Yield: 43%. "H NMR (500 MHz, CDCL) &:
11.81 (1H, s), 8.68 (1H, t, J=7 Hz), 7.71-7.77
(2H, m), 7.35 (1H, td, 8, 3 Hz), 4.84 (2H, d, 7
O:é:o o oH Hz), 3.93-3.95 (4H, m), 3.18 (3H, s), 2.62-2.68
o | QH, m), 2.29-2.36 (2H, m), 2.13-2.19 (1H, m),
s @AHW 2.01-2.08 (1H, m). *C NMR (126 MHz,
- NN CDCls) &: 168.22, 163.16, 161.14, 157.70,
Q\[ j 150.86, 146.63, 140.77, 140.72, 135.31, 135.25,
0 132.83, 132.80, 125.57, 121.69, 121.53, 117.65,
117.45, 78.69, 58.51, 45.18, 42.53, 40.34,
34.84, 13.59. HRMS (M+H) calcd for
C19H21FN305SZ 4381135, found 438.1149.




54 H 168. 09, 162.72, 160.72, 157.75, 150.67, 146.59,

F N N 138.58, 138.53, 135.31, 135.25, 132.70, 132.67,
wa22®s/1856220. 40, 120. 23, 116.86, 116.66, 78. 74PCT/0S2005/013911

58. 53, 42.50, 40.34, 37.61, 34.81, 13.58. HRV5 (M+H)

cal cd for
Anal .

C20H24NA0O6GFS 4
calcd for C20H23N4

67.1491, found 467.1418.
06FS: C 51.49, H 4.97, N

DED

L, F_ 4. Giycuo 6.87; T

ound: C 51.27, Hbf 98, N

D. 1
DC1
d,
07
9
/L H,
6
),
) 54

oOrFR R

b7.
32.
4.
A.5

@]
=

al c
86

=

B

126/ |

7, F 4.11, S 6.86. Y
3) 8: 12.16 (1H s)
H), 7.
8.2,

J=8.7, 6.3
(1H,

td, J=

79 150 47, 1
16, 132.08, 1
D7, 79.12, 58.57, 54
B, 34.52, 24.97, 24.2
C22H26N406FS 493. 1557
d for C22H25N406FS:;
S 6.51; found: C 53

S 42 AV.VA ’)ﬂﬂR/ 113
.

SEEESAS Fan . A S A 2 A A4 amr - -

)
9 Db
. 18B810% 46 ZB%, 169

wleld: 56890 1}1N1\W85(§0510@12N61)01 ) &
B1.38¢181,39, A1k, J 6479H£)1'7|?71

5 4] 91)34?
i @i@% R

3C(NM55(1/26\M ZICRET,) 5:

m),2.
0&(12@
72, 15T75.NMR.67, 146.59,
| 13R3384938.53 N 34.306 13505, 132.70, 132.67,
DB, 12G208120.231.336.88, 116.66, 78.74,
148.631 425064634, 37051, B481183.58.
THRMELATH) A2 cB4or GBHARLOFS
44671144 Ofounh1 1&1\@"_!}\11 a!:a‘fgd for
Nﬁ@i 01,F
114

o

ﬂﬂ'—'\/ 01 '2011 85 Ex
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cture Data Yield: 66%

,/o
N/S\

A S

, Vgl i ( SOOMIR£200088zaf D)
12.16 (1H, s), 8.33-8.39 (1H, m), 7.49 (1H, dd,
J=8.7,6.3Hz),7.17 (1H, dd, J=9.0, 2.6 Hz),
7.07 (1H, td, J=8.2, 2.6 Hz), 4.97 (1H, dd, J =
14.0, 8.9 Hz), 4.40 (1H, dd, J=14.3, 3.7 Hz),
3.92-3.98 (4H, m), 3.81-3.88 (1H, m), 3.44 (1H,
dt, J=12.6, 3.6 Hz), 3.23-3.28 (2H, m), 2.64-
2.70 (2H, m), 2.32-2.42 (2H, m), 2.20-2.29 (2H,
m), 1.98-2.06 (2H, m), 1.88-1.98 (2H, m). “*C
NMR (126 MHz, CDCl;) o: 168.28, 163.49,
161.50, 157.79, 150.47, 146.69, 139.89, 139.82,
133.17,132.16, 132.08, 125.81, 116.64, 116.47,
115.15,114.97,79.12, 58.57, 54.17, 51.07,
42.54, 38.53, 34.58, 34.52, 24.97, 24.24, 14.00.
HRMS (M+H) calcd for CyHpsN4O6FS
493.1557; found 493.1549. Anal. calcd for
CnHysN4O6FS: C 53.65, H5.12, N 11.38, F
3.86, S 6.51; found: C 53.73, H4.91, N 11.06,

F 3.55,S 6.42.




12.15-12.29 (1H, br s), 8.32-8.40 (1H, m, 7.47- 7.52
(1H, m, 7.42-7.47 (1H, m, 7.33-7.39 (2H, m, 4.99

W@ 1d5/10862 J= 14.0, 8.9 Hz), 4.47 (1H, dd, J=1BECBUSBDF013911
Hz), 3.92-3.98 (4H, m, 3.84 1, 3.92 (1H, m,
3.41-3.47 (1H, m, 3.22-3.28 %gH, Nis o 0 OH m,
2.64-2.71 (2H, m, 2.37-2.46 (1H, m, 2.31- 0 2.37

T 2 T8k Y S2H, T, 1982706 (2H 50 N+t

. 1.89-1.98 (2H, m. C ) ‘
168. 26, 157. 82, 150. 40, 14 %12%% gg’o %)CDCL;) §:

3 ,
0. B0, 120. 46, 129.32. 1 {9 (1H, m), 7.47-
8 58 54.15 51.05 42.53°

~18)7.33-7.39 (2H,
5. 05, 24.34, 14.03. HRM |\4|+ 2nAGE S,
75. 1654 found 475. 1665. | ¥hdl= Ac%»l?c?iﬂ%ri* 92398 (4H, m), 3.84-
D2HPENAOBS: C 55. 68, H 5, $92 (NiL.im), §141-%547 6l Han), Bindi28 (2H,
55|53y~ N.5. 36, Nydl. 77, |18).8.642.71 2B o), B302.46 IHIR), 2.31-
500 MMz, ODC1B) 8
98 S) .
22 (1H,
32[(2A, d, J=
PH, | ddd, J= N

Aoobr\:oﬂaoo:gf\

W<LODRPRPRSNO DS NN

. 92.81HH,sh), 28.962.29 (3], 1h),)1,98-2.06 (2H,
N7 - 021 €t sddss. 236 =15$ 84, 152b£o "I|4868
6)7 138.22, 9%761 42 6 %g 127.72,
12 155 & 2o, 5% bs
1512 23 (1H, m). 2.05 5K 51 :
126 Mz, CDC13) 8: F H NI éf
57. 64, 153.70, 151. 42, d 51 sl caléd for
17.651. 117.45. 114 43, 16.46:6aund & $853,85586, N5id. 52 6.61.
.44, 38.82, 34.75, 15.P%ield3583, HIRMIS (506RNEzZ( OBK);) &
al cd for C21H22N604F: 441111680 Hfsim (1}144,3 189821H, 5), 7.70
@%@B B5.8 HA),
. B.62 (1L H t, 6.7 Hz)| 765 (frldh, =384, 2.6 Hz), 432 (2H,.d, /=
N 6.7 Hz), 3.94-3.97 (4H, m), 2.72 (2H, ddd, J =
N o OH 12.7,9.2, 5.5 Hz), 2.48 (3H, s), 2.36 (2H, ddd, J
Ny N 168.13, 163.04, 161.04, 157.64, 153.70, 151.42,
ﬁ: j 150.47, 146.83, 137.25, 137.17, 133.57, 133.50,
o) 130.89, 130.86, 125.58, 117.61, 117.45, 114.43,
34.75,15.29, 13.83, 12.68. HRMS (M+H)
calcd for Cy1HpN6O4F: 441.1687; found:
441.1692.
11.90 (1H, brs), 8.62 (1H, t, 6.7 Hz), 7.74 (1H,
dd, J=7.9, 2.8 Hz), 7.71 (1H, dd, J= 8.6, 5.2
Hz), 7.34 (1H, dt, J= 8.0, 2.6 Hz), 4.83 (2H, d,
Hz), 3.17 (3H, s), 2.69-2.79 (2H, br), 2.37-2.46
s QJW (2H, m), 1.85-1.94 (1H, m), 1.79- .85 (2H, m),
N N’> 1.63-1.73 (1H, m). “CNMR (125.77 MHz,

H, | @9l,1.80-188%2Hmy FZ)NMR (126 MHz,
¥ -okE
156:
B7. 17, 133.57, 133.50, G @352@@0653@5568 W358 11.81, S
el f: 43% 1H NVR (500 MHag, 02 (2110,
o |=125,10.1,7.3 Hz), 2.15-2.23 (1H, m), 2.05-
57 N Z 2.14 (1H, m). *C NMR (126 MHz, CDCL) §&:
F
114.24, 78.78, 65.84, 58.62, 42.44, 38.82,
Yield: 43%. 'H NMR (500 MHz, CDCl) &:
J=6.7 Hz), 4.36 (2H, br), 3.89 (2H, t, J=5.7
CDCls) &: 168.34, 163.12, 161.11, 158.52,

151.12, 147.55, 140.72, 140.67, 135.12, 135.05,
132.86, 132.83, 124.42, 121.66, 121.49, 117.61,
117.41, 82.32, 64.43, 45.17, 40.80, 40.25,
32.02, 28.59, 12.79. HRMS (M+H) calcd for
C20H23FN30682 452.1292, found 452.1299.




dd,

Hz)

WQO200651113%66. 7 Hz) ,

Hz) ,

H- (2H m,
N 1.63-1.73 (1H ).

J

7.9, 2.8 H),
7.34 (1H, dt,

3.17 (3H, s),
1.85-1.94 (11
3C N

7.71 (1 H, dd,
J= 8.0,
4.36 (2H,
2. 69- 2.

J - 8.6, 5.2

2.6 Hz), 4.83 (2H, d, OS-O
br), 3.89 (2H, t, BEI/BS205/Q3911
79 (2H, br), 2.37-2.46 58 |

H nmge 1.79-.85 (2H, m, F N

MR (125.77 MHz, D CDC13)

BxD

B. 34, 163.skutukb1. 1T, I58. 57,

JO 15T 125514755,

Z)

10.
P4,
5.1
al ¢
005
i el
. 82
PR
2H,

r),

3C
116
33.

W

2, 140.67, 135.12, 1
12, 121.66, 121.49, 1
7/, 40.80, 40.25, 32.
d for C20H23FN306S:
113562 PCT/
d: 5

. 52%
(1Hm:; )N 7731 [ 2H
t gl 5 Hz) N

br), 3.92 (2
2.38-2.46 (2R,
1.82-1.87 (2H,
NVR (126 MHz,

B. 48, 163. 46, 161. 49, 15
15, 133.12, 129.45, 1

5
FIC~ (D@L, 31 88, 28.67 12 85 HRMS (M+H)

m,

3bicb ,52@4321@&1\41% 03z CDC13) 5

1172

Iﬂbdd J=

%ﬂé fi{‘é o

i’(i
Hotd, 7= 3 z@;, 1182-1.87 (3, m),
(- 1039@Hdm)J GNMR126 MHz9
GDELs) & HB48,466.3621 61149, 258.45,
. B99.94N147.78, 133d.,5, 333.02 01,2951.55129 39,
9124.29, IN1 4.960r15. @982 1H, 6419, 42.49,

%fc’éf c : d:
S To 127*0“115 596 foun

20 PR PP ORTO TN <LSNOBNRPEP©

19.

2.8
oun

1H,
Hz

60

3, 8211645942
5. HRVB (M+H) cal cd |f
d: 374.1515. Yield:
12.10 (1 H s), 9.02

s), /8N13 (1H, s), 7.
, \%J\}(l Hotd, 3 5
- Na N

A

%3974 15,

dc%s fﬁ&if&fﬁ@?mga@a%) 5

iz 6&@&@82 46

(iHHS) 8, 1311H @: 717|11£}H &l 46
7H.z)( 181 (Hd, tdJ£=8.3 2. 5Hs), .11 (-lH
&, 7= 24,2.6Hy), 4451@2H, 4, F= 7.0 Hz),
4.38 (2H, br), 3.89 (2H, t, J= 5.6 Hz), 2.82
(2H, br), 2.41-2.48 (2H, m), 1.87-1.95 (1H, m),
1.83 (2H, ddd, /= 10.8, 5.6, 5.5 Hz), 1.69-1.78
(1H, m). >C NMR (126 MHz, CDCls) &:
168.10, 163.20, 161.20, 158.53, 152.73, 150.74,
147.62, 143.85, 136.97, 136.89, 134.46, 134.38,
128.65, 128.61, 124.63, 117.14, 116.98, 112.38,
112.19, 82.35, 64.46, 40.71, 39.11, 32.10,
28.61, 12.71. HRMS (M+H) calcd for
C21H22FN604: 441.1687, found: 441.1695.

61

X

Yield: 33%. 'H NMR (500 MHz, CDCls) &:
12.02 (1H, br s), 8.64 (1H, t, J= 6.6 Hz), 7.69
(1H, dd, J=8.5, 5.5 Hz), 7.49 (1H, dd, /= 8.2,
2.7 Hz), 7.24-7.29 (1H, m), 4.82 (2H, d, J= 6.7
Hz), 4.36 (2H, br), 3.88 (2H, t, J=5.5 Hz), 2.89
(6H, s), 2.74 (2H, m), 2.37-2.44 (2H, m), 1.85-
1.92 (1H, m), 1.82 (2H, dt, J=11.0, 5.5 Hz),
1.65-1.74 (1H, m). *C NMR (126 MHz,
CDCls) 8: 168.21, 162.69, 160.68, 158.54,
150.96, 147.55, 138.56, 138.50, 135.15, 135.09,
132.72, 132.69, 124.57, 120.38, 120.22, 116.84,
116.64, 82.37, 64.39, 40.71, 40.22, 37.58,
32.09, 28.59, 12.77. HRMS (M+H) calcd for
C21Ho6FN,O6FS 481.1557, found 481.1555.
Anal. caled for Cy;HpsN4OgFS: C 52.49, H 5.24,
N 11.66, F 3.95, S 6.67; found: C 52.22, H
5.09, N 11.43, F 3.93, S 6.60.




N N> O CHdd, J= 8.4, 2.6 H), 4.45 (2H d J= 7.0
ngﬂ%ﬂl;;fg (2H, br), 3.89 (2H t, J= 5.6 HzZ), 2.82 60
(1H ™ RI(NZH' br), 2.41-2.48 (2H, n), 1.87PAT/852005/013911
M, 1.83 (2H, ddd, J= 10.8, 5.6, 5.5 Hz)
1.69-1.78 F (1H m. 13C N¥R (126 M, CDCI3) S: JO
168.10, 163.20, 161.20, 158.53, 152. 73, 150.74,
b4 1707 1458 gi.fgé, 136. 89, 1%46: D34 33
-£9- 92 . 61, 63, | WiZld122%1 16.NgR (500 Mgz, CDCL) &:
1219 25/-53?9 6440, 4 170 (88, 91 8.0371HDbr 2,8 47.30 (5HL,
f oUnd™441 6957 abcd \foy 4 6G23HRRANGB4- HAJLO6GH, t, ] = 6.4
% 0o h o el d ‘V.6§-d.9‘¢'\(8}1§15992.w,91@ma)).
O A a= 8. B, 1RSI NP calch £ CBoHEZN; 05 380.1661;
e , 5.5 Hz)}, . 1. @ 185> A4 a1 Brof .
)l 7.24-7.29 oung: 52.-Ana a1 Bfof CioHr¥30s: C,
(2H br), 3.88%52H t, 357544 Hyby23: N 3.3%{0@!1!2@,66485’%@1,
S A A AR (K L AL N
TH ), 1.82 (2H dt, JEfiEld78%. 5HH R (500 Hz, Cls) 5:
(1H M. 13C N (120 Mpll @i, QYL br 0168543, 4. 7=
T 68, %5 540 | 67Mz), DINEGL, 96, 7.6 Hz).8602 (2H, d, T
13815001 T3k 1o 135,1097), 3 DBI2H2, 1 F303 8B), 2.62-2.56
353 b A8 71 40 29 L , 2.38 (11165)62.07-820(BBH, m).
ML) cal cd for | - (MQH)%glca%r QRHZN;0EIRNB. 1818;
481)1555.  Anal. Tdicd f : 8’@% > 26al EQAYISk CoolToaN:0s: C,
5.24, N 11.66, F 3.95, | ' 'nd’-ﬁgggé%zd‘}@’mgm{’
5.09, N 11.43. F 3.93 S N, | ynd: ¢ >2.22, H
bCTI 062005/ 013911 87 Ex| Yarlduar JHDIYIE (300 MHz, CDCL) &:
o on  |11.93(1H,s), 7.96 (IH, t,J=5.2 Hz), 7.29
N)Wo (2H, 4, J = 8.5 Hz), 6.90 (2H, 4,1 = 8.5 Ha),
/©/\H 459 (2H, d, ] = 6.6 Hz), 3.96 2H, 1, 1= 6.4
64 | o NN | Hz), 3.81 (3H, 5) 2.62-2.56 (2H, m), 2.07-1.90
5/\) (8H, m). HRMS (M+H) caled for CooHzeNsO4:
370.1767; found: 370.1780. Anal cald for
C20H23N304I C, 65.02; H, 627, N, 11.37;
found: C, 64.94; H, 6.53; N, 11.46.
Yicld: 74%. "H NMR (500 MHz, CDCL) &:
o OH |11.79 (1H,s),8.02 (1H, brt),7.34 2H, d, J =
N)Wo 8.6 Hz), 7.29 (2H, d, ] = 8.6 Hz), 4.63 (2H, d,J
/©/\H — 6.4 Hz), 3.96 (2H, t, J = 6.4 Hz), 2.63-2.57
65 | N NN | (2H, m), 2.08-1.91 (8H, m). HRMS (M+H)
5/\) caled for CioHy;CIN3O3: 374.1271; found:
374.1287. Anal cald for CioHzeCIN:03: C,
61.04: H, 5.39; N, 11.24; found: C, 61.05; H,
5.41; N, 11.10.
Yield: 72%. "H NMR (500 MHz, CDCls) &:
O OH |11.83(lH,s),8.01 (1H, brt), 7.34 (2H, dd,J =
N/U\%\(O 8.6, 5.2 Hz), 7.06 (2H, t, = 8.6 Hz), 4.62 (H,
/©/\H d. 1= 6.4 Hz), 3.96 (2H, t, 1 = 6.3 H2), 2.62-
66 | & Nx-N< | 2,56 (28, m), 2.08-1.91 (8H, m). HRMS
&J (M+H) caled for CoH21FN3O3: 358.1567,
found: 358.1551. Anal cald for CoH20FN303:
C, 63.85; H, 5.64; N, 11.75; found: C, 63.72; H,
5.52; N, 11.63.




Yield: 82%

(1H, s),
W@ 2045/113562)

2.63-2.57 (2H, m,
(MtH) cal cd for Cl9H22N303: 34Q. 1661;

8.03 (1H, br t),
4 Hz), 3.96

1H NVR (500 MHz, CDC13) 6:

2.07-1.

0 OH 11.90

7.40-7.30 (5H, 0 m), 4.67

(2H, t, J = 6.4 H p&h/PsS2005/013911
91 (8H, mM. 62 / N N HRVS
f ound:

340.1652. Anal cald for CL9H2IN303: C, 67.24; H,
6[B3] N, 12. 38ucmfeound C [ 66.85; H, 0. 14D, 1231
Yjeld: 78% 'H NMR (500 N"le&@@%)lIﬁNﬁR(ﬁbmlelc 13)5
(LH, |s), 7.99 (1H, br t), 1717285(1 SdO6(Jl O%é
71 18| (2H, d, Jo— 7043 Hz) , é
g =83 ) 6 55 8)3 », 466(2H
QEHRANZYS: g54 818 % * cér”dH?)@P 64-
ROHP3NB03: C, 677 97) H %5%@H N, 2998
6[7. 8lL; H, 6.84; .94, (N%Ié)@ﬂlcdrwcpwﬁhdﬁllw 5@8}1567
MHz, | CDC13) S: o 11. 93fo(uld4,35§)1,55.°7.A@al(@qur,clJbeFNaosz
5.2 Hz), 7.29 ~o0 (2H, d,|Q,63.8;%, ¥z, N6 1905( BrinddC, 6B.86; H,
=1 8.5 Hz), H4.59 (2H d,|d6416.18.5982), 3.96 (2H, t, J
= 6.4 64 ~0 NN Hz), 3-81Y{e§1'|’75§9 1?116}?4112 590 Nt CBibl,) o
2. 07}1.90 (8H, n). HRVS|( 14 ] =
370.0767; found: fP. 1780 %2 %?@A'H td, T
C'6502Hw\rﬁ (.c; 82 Hz),
6. 53 @g > 740/ g1 35
o &H (% , & é-l t.J =6.4
8.6 7F29 (2H d, J :%Z)ezﬁé“)z (28313 )9 2409]. 90(SH, m).
3 6. 4 Hz) 3. 96 J HRWISAMGH) caledstor £18%: FEHc|
N (2H, n), 2.08° (8H 3§)8156|F2|\f@u(1¢/+|3|§ﬁ 1562 Asa¥aild for
GLOHP1CINBO3: 374.1271: f|dlsHiFN304.QLESRS; Boals4cH] 81.75;
flor |CLOHPOCINB03: C, 61.|GéunddC, 5338 HNS.55IN2#L.76.0und:
G 61.05 H 5417 N 11.¥8id: 71%. 'H NMR (500 MHz, CDCls) &
O  OH 11.95 (1H, s), 7.99 (1H, brt), 7.14 (1H, d, T =
N)Wo 7.6 Hz),7.13 (1H, 5), 7.09 (1H, d, J = 7.6 Hz),
:@AH 4.59 (2H, d, = 6.4 Hz), 3.96 (2H, t, ] = 6.4
69 NsoNN | Hz), 2.62-2.57 2H, m), 2.27 (3H, 5), 2.26 (3H,
5/\) s), 2.07-1.90 (8H, m). HRMS (M-+H) calcd for
C21H25N3O3I 368.1974; found: 368.1960. Anal
cald for Cy,H,5N30s: C, 68.64; H, 6.85; N,
11.43; found: C, 67.93; H, 5.93; N, 11.27.
Yield: 91%. "H NMR (500 MHz, CDCL) &:
o on |1L.70(1H,5s), 8.05 (1H,t,J=5.5 Hz), 7.44
o o (18, 5), 7.43 (1H, d, T = 5.5 Hz), 7.21 (1H, dd, J
:@A”J\%\f =8.1, 1.7 Hz), 4.61 (2H, d, ] = 6.4 Hz), 3.97
70| o Na_N_ | QH, t, T =6.4 Hz), 2.64-2.58 (2H, m), 2.09-
1.91 (8H, m). HRMS (M~+H) calcd for
5/\) C19H20C12N3032 4080882, found: 408.0871.
Anal cald for C;9H;9CI:N305: C, 55.89; H,
4.69; N, 10.29; found: C, 55.65; H, 4.51; N,
10.26.




Yield: 72%

s), 8.01 (1H, br t), 7.34

WOH2005/
Hz),
(2H,

173565 (2H,
3.96 (2H,

t, J =8.6

t, J:--- 6.

'H NVR (500 MHz, CDC13) 6: 0 OH 11.83 (1H,

(2H, dd, J = 08.6, 52
Hz), 4.62 (2H, H dpCTYUS2065/613911
3 Hz), 2.62 66 F, NN 2.56

nm, 2.08-1.91 (8H m. HRB (M+H) calcd for

C19H21FN303: 358.1567; f

ound: 358.1551. Anal cald for

OEAPOFN303: strleiure63. 85, H, 5.64; N, 11. /5patd ound:. C
6p. 7P; H 5.52; N, 11.63. vi¥: 200p/ ' HLRRAR (500 MHz, CDCly) &:
PCT/ US2005/ 013911 88 Ex. ﬁtggjgt;prs? gtpg@}f{ltgiig 52}@/07 23 (1H,
1H NVR (500 Mz, €DCi8) 6f 4 L 83 9 H Jasz 646
br t}, 7.36 73141 d,;
o5 | 3 gher, 65 Kok BN agﬁ% 0350
(PH.|t,"3 = 6.4 Hz)~|2. 64 SNQ 522§( 10-1.89 (8H, m).
2l 0911.91 (8H, ). A ¢H) eglc qucm 26N30s: 400.1872;
QL9HR1FN303: 358.1567; flotgrad: 4994 88453 nalgedd for £ldliNp0s: C
QL9HPOFN303: C, 63.85; H, 651464, 60; Ni.1052; fawddC, €.99; H,
6B.86; H 5.64; N, 11.50.6%6;eNd0.4%6% 1H NVR (500
Mz, | CDC13) 6: 11.78 (1H YRld: 78%14H MR BS00tNHZ/CHEL) §:
(LH | td, 3 = 0 H 7.8, 1121%21}1%33729971 1‘H49'ﬁz)717
71 14| (1H, td, J ] ~00% 7 Hz,OHZ) %(71_
=110. [L,~8-% 8 o z?Hz)
(2H,t,6.zh'F N Fz) ]3
o pol 1-988H, m. N ot% )§ m), 2.28
358. 1567; found: 3 9. Chn g P08k RMS
d 6B8.85; H, 5.64; 7@4L+Hy %ﬂlﬁfbfor&oféamé% Ai72.1723;
5| 55| N, 11.70. Yield: 719founds XRA78E0A0Meald DChd2BN30s:
C, 64.67; H, 5.97; N, 11.31; found: C, 64.73; H,
6.20; N, 11.30.
Yield: 73%. 'H NMR (500 MHz, CDCls) &:
11.82 (1H, s), 8.02 (1H, brt), 7.17 (1H, t, T =
7.8 Hz), 7.02 (1H, d, J = 8.6 Hz), 7.00 (1H, d, J
;@A =107 Hz), 4.61 (2H, d, J = 6.1 Hz), 3.96 (2H,
73 t,J = 6.4 Hz), 2.63-2.57 (2H, m), 2.26 (3H, s),
&) 2.08-1.91 (8H, m). HRMS (M+H) calcd for
CaoHp3FN303: 372.1723; found: 372.1714.
Anal cald for C,0H2,FN3Os5: C, 64.67; H, 5.97;
N, 11.31; found: C, 64.56; H, 6.08; N, 11.41.
Yield: 73%. "H NMR (500 MHz, CDCl5) &:
11.78 (1H, s), 7.91 (1H, d, J = 7.6 Hz), 7.36-
)W 7.33 (2H, m), 7.06 (2H, td, J = 8.6, 1.2 Hz),
5.25-5.19 (H, m), 3.96 (2H, t, ] = 6.4 Hz), 2.64-
74 | g 2.56 (2H, m), 2.11-1.91 (8H, m), 1.62 (3H, d, J
5;) =7.0 Hz). HRMS (M+H) calcd for
C20H23FN303Z 3721723, found: 372.1708.
Anal cald for C20H22FN303Z C, 64.67; H, 5.97;
N, 11.31; found: C, 63.20; H, 6.22; N, 10.74.
Yield: 79%. "H NMR (500 MHz, CDCls) &:
F O OH 11.67 (1H, s), 8.13 (1H, brt), 7.11-7.03 (2H,
o m), 6.99-6.94 (1H, m), 4.68 (2H, d, ] = 6.4 Hz),
7s N ! 3.96 (2H, t, ] = 6.4 Hz), 2.65-2.59 (2H, m),
N 2.10-1.91 (8H, m). HRMS (M+H) calcd for
F 5/\) C19H20F2N3O32 376.1473; found: 376.1483.
Anal cald for C19H19F2N505: C, 60.79; H, 5.10;
N, 11.19; found: C, 60.60; H, 5.21; N, 11.17.




0O OH 11.95(1H,s),7.99(1H,brt), 7.14(1H,d, J=
Hz),7.13 (1H, s),
W@ 2045/163562)
2.62-2.57 (2H,
2.07-1.90 (8H,
368. 1974;
G5:68-

6.4 Hz),

m, 2.27 (
m. HRVG (

7.09 (1H, d,
3.96 (2H,

f ound:” 368. 1960. Anal

O07.6

7.6 Hz), H 4.59

J 6.4 69 MNINUBP5/013911
2.26 (3H, s),

MtH) g al cd for C21H26N303:

cald for C21H25N303:

J
t,
3H, s),

641 s, N T

founmd—C 4,937 H,

. Jo

o

08.
19H,
5.6
CT/

i
N~ 11.2/7. Yreld: ¢
OH 11.70 (1H s), 8.
LW, s), 7,434l H O
8., 1.7 B) T 4. 61 (

: 8.9871.
: 5. 39;
5; H 4.51; 10. 24.

US2005/ 013911 89 Ex.

'75‘9‘WRH( (506
O é(zij('jg 011 - iEH(

i}g g%ﬁtl

gg 32 915( iR
&l Ea).Ba36 8. éﬂizo 2 60 (2H,
m), Adr].8L(§H.fe). HRMS (M+H) caled for
HE; 19 H A CHD: Ony, 4080 888; foundri8.A879.
AnDcAadsY AHBRAAN;03: C, 55.89; H,
4£369; 0N;t10029; Pand: @) £3.66; 181483; N,
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H NVR (500 MHz, CDC13) 8§:10.27.

I 99(1IH, S) 8. db(lHt NERS R =% 3 MR? 5@0%@[2 DCls) &:
}ﬁé ?*‘N H1 5%41
( ’—85 2.8
R gg% %6 (i 1
L= S50 2), 3.94

A2H2 6 N30%4 Ha), 2. 6’32162 (2Hi; m) 2.16-
1520 657, n), HRMSGM-NH) gadcdifor

e, HEPN1G): 425.1737; found: 425.1735.
Anal cald for C,1H2:FN¢Osg: C, 59.42; H, 4.98;
N, 19.80; found: C, 59.20; H, 4.88; N, 19.51.

78

Yield: 59%. 'H NMR (500 MHz, CDCls) &:
11.81 (1H, s), 9.07 (1H, t, ] = 6.4 Hz), 8.46
(14, s), 8.18 (1H, s), 7.73 (1H, dd, T = 8.4, 6.0
Hz), 7.22 (1H, td, J = 8.2, 2.4 Hz), 7.12 (1H, dd,
J=8.6,2.4 Hz), 4.48 (2H, d, ] = 6.7 Hz), 3.94
(2H, t, )= 6.4 Hz), 2.75-2.69 (2H, m), 2.17-
1.89 (8H, m). HRMS (M+H) calcd for
C21HpFNgOs: 425.1737; found: 425.1727.

Anal cald for 021H21FN505: C, 59.42; H, 4.98;
N, 19.80; found: C, 59.35; H, 4.69; N, 19.85.

79

Yield: 53%. 'HNMR (500 MHz, CDCls) &:
11.96 (1H, s), 8.42 (1H, br t), 7.49 (1H, dd, J =
8.5, 6.4 Hz), 7.18 (1H, dd, T =9.2, 2.4 Hz), 7.08
(1H, td, T=8.2,2.4 Hz), 4.99 (1H, dd, J = 14.4,
8.5 Hz), 4.42 (1H, dd, J = 14.4, 3.7 Hz), 3.99-
3.83 (3H, m), 3.45 (1H, dt, J = 12.5, 4.0 Hz),
3.28-3.25 (2H, m), 2.70-2.61 (2H, m), 2.45-2.31
(2H, m), 2.03-1.9 (10H, m). HRMS (M~+H)
caled for Co3HosFN4O5S: 491.1764; found:
491.1776. Anal cald for CosHy7FN4O5S: C,
56.31; H, 5.54; N, 11.41; found: C, 56.07; H,
5.60; N, 11.25.




0 OH 11.86 (

(1H, d, J
W@ 1445/113562)
3.96 (2H,
(3H, d, J
cal cd for

1H, s),
7.0 Hz),
8.9 Hz)
,J
1.5 Hz),

=11

= 6.4 Hz),

7.99 (1H, t, J
7.15-7.12 (1H, m,
4.58 (2H, d, J = 6.4
2.63-2.57 (2H,
2.08-1.981(8H, m.

4.9 H),
6.

m,
HRVE

7.17

9O H I I o

Hz) PCT7RST00M13911
2.28

( M:H)

C20H23FN303: 372.1723;

found: 372.1737.

&l

cal d f ostrc@BHZ2FN303:

C 6467, H w9/, N

1.3
3%
.02
1H,
4. 61

Mo

L, found: C 64.73; H vief:38%, Ng 8500 ®LIEDC) 5
2 15 8, .45

L S) )7 Hgﬂl 1973, 1.2
ity 2

. 747 (1H, td,
.7 @@QOH@
‘@b Idhlé0367§{?2319ﬂ2@H, ,1=6.4

cdl P 27 6EH-2HE 02174 8%B@He T).

@i/f?sunc -HRMSGM5) calpd for €8;HANO;: 407.1832;
o~TH Nmomgomz,s.omal&)alcsfor @, H,NgO3: C

7.91 (1H, |2.0b; H, 3.46; Nz 20.67; Band:QC, 61¥%; H,

7.06 (2H, = 48,00, 20.99. Hz) , H525519

1H NWVR (500 MHz, CDClﬁ)g'ﬁ(lH g) @'111@

mbrt)

(2H

7 17 (1H,(
7 oo

2

d

N 11
Yi el d:

1.
8 (1H, s),

m,

m, t

m,

T

? 11-1.91
~cal cdyfo
nal gal

1H, l'5)13 (1H, £y,
.99-6.94 (1H, mg ;J
.96 (2H, t, J = ) s

.10-1.91 (8H n). HRVS
, 9H2O0F2N303: 376. 1473;

td
3.96 (2H ,(8 ﬁehéldH;?’% ZH% E§
¢ dJ 86
),,486(21{

21
/qu 3 3 @ @-T 4.4 Hy). 3
(FHq9. 3/68)@ (ARH., g)n3-15-1.88 (8H m)
HRM§ (M- C@loﬂ ﬂelzponz?EN 3PsS:
4266542 foend: 2B6.1835. AnM cald for
M), EXL@48: 00655.16; H, 5.09; N, 9.65;

f| doundl: C356.004834.93; N, 9.45.

_Z H'I (%)

oo

Yield: 64%. 'H NMR (500 MHz, CDCl3) &:
11.48 (1H, br s), 8.82 (1H, t, J = 6.4 Hz), 7.71
(1H, dd, J=8.2, 5.5 Hz), 7.51 (1H, dd, T = 8.2,
2.1 Hz),7.29 (1H, dd, J=8.2, 2.4 Hz), 4.85
(2H, d, J=17.0 Hz), 3.94 (2H, t, ] = 6.4 Hz),
2.91 (6H, s), 2.69-2.64 (2H, m), 2.15-1.89 (8H,
m). HRMS (M+H) calcd for C;Ho6FN4OsS:
465.1608; found: 465.1593. Anal cald for
C21H25FN405S¢0.44 CF;CO,H: C, 51.06; H,
4.98; N, 10.89; found: C, 51.41; H, 5.18; N,
10.50.

82

Yield: 48%. 'H NMR (500 MHz, CDCl5) é:
12.01 (1H, s), 8.43-8.41 (1H, m), 7.50-7.48
(1H, m), 7.46-7.45 (1H, m), 7.35-7.35 (2H, m),
5.02 (1H, dd, J=14.3, 8.6 Hz), 4.49 (1H, dd, J
=14.3, 4.0 Hz), 3.96-3.87 (3H, m), 3.46-3.42
(1H, m), 3.27-3.24 (2H, m), 2.71-2.61 (2H, m),
2.45-2.31 (2H, m), 2.02-1.84 (10H, m). HRMS
(M+H) calcd for C,3H,9N405S: 473.1859;
found: 473.1866. Anal cald for
C23H2sN40580.12 C,HsOHe0.3 H,0: C, 57.73;
H, 6.11; N, 11.59; found: C, 57.48; H, 5.67; N,
11.47.

83




Anal

11.19;

cald for

C19H19F2N303: C, 60.79; H 5.10;
found: C, 60.60; H,

N,
5.21; N, 11.17. WO

WQe®511358562 PCT/ US2005/ 013911 90 Ex. Struct up€r/Dsitoas/013911

Yield: 75% 1H NMR (500 MHz, CDC13) 8: 11.62 (1H, s),
8.30 (1H, t, J = 5.8 Hz), 7.4y ci O OH(1 H d, J =
2.5 Hz), 7.34 (1 H d, J = 8. 6 Hz), ~0 7.25 (1H, dd, J
=B 2, 2.4 Ha}yctuhk. 69 ( ZH, T d, = H 6. /okz), 3.96
(BH [t, J = 6.3 Hz),0R. 66} %e@—(ﬁ% 1H7ﬁMRE$dHMhz CDCL) &:
2/ 1171.91. (8 '\/Bd'\/i*.k%-?@' ‘“d7(HtJ 7 7), 4.03
CLOHPOC 087088%; f Lﬁ% 74 2.7.02
for C 12 03: N . H y
fo¥hiF C 55.66; H, : g }}3 Z% }“rh“”
NVR (500 M-z, CDCL 2), 1 575)( HRMS
t] J[= 6.4 Hz), 8. NN GIGH @F‘ifm‘s 19%1%0(11‘58 £567;
7l 44| (1H, dd, J = 8.5, 2.8fOFE§ 35?31%8(1 H, dd, J =
85, (&t JT ) -
4| 46 (2H d, -le. k7éHHz)O }fa f ﬂﬁ@#? EE CHCL) &
6l 4 Ho) nP 178 ( )% ,2.07 (2
(MH) chl cd fof B Ko or N =58 33 (3%%601 QHtJ=7
AP%, 1735 An?@zMew B AB2RREDEL /€ 7.8 81257311 H, dd, J =
4.98; N, 19.80; ./ @,7.89.282),,6247 38,2 N, n1)9855 (1 H, t, J
Yielf: 59% 1H N 0 MHz7.0GDX}1B).8B(1 H14). SIRYIBHM-Y) calcd
9. 07| (1H, t, J = 6.4 Hz),| Br C&HIDEIWD;OHT611342; $Jund @388 341.
(FH—s)—F+~3(1+H ddi—3=8-4—6.0 0 Hz) 7. 22 (1H
td, D = 8.2, 2.40Hz)OH7. 12Yiekd F [58a, "H NMR43¢) §{Hz CPCls) &
Hz) &Wa £3-1.79 (94, 0P8 18612.02 ¢4 1 1), 2.07 (2
(RH, 2f 75-1, t69=(72H), 286 (8 HL ), h. ®O(2EBHJ = 7
Mg Nk iy | KE21HBARNGDE; J 4235 HZR719-7.30 (1 H,
flo 7 m), 7.50 (1 H, dd, = 8.4, 2.6 Hz), 7.66 (1 H, dd,
J=8.6,5.3 Hz), 8.54 (1 H, t, J= 6.8 Hz), 12.00
(1 H, s). HRMS (M+H) calcd for
C21H26FN40533 465.1608; found 465.1626.
Yield = 13%. 'H NMR (300 MHz, CDCl;) &:
Q OH 1.64-1.83 (4 H, m), 1.87-2.05 (4 H, m), 1.87-
NJ\/K(O 2.05 (4 H, m), 2.09 (2 H, t, /=7 Hz), 4.01 2 H,
/©\/\H Ne N | tJ=7Hz),4.44 (2 H,d,J=6.6 Hz), 7.08 (1H,
87 | F NN dd, J=8.4,2.5Hz), 7.19(1 H, dt, J= 8.4, 2.5
N=/ Hz), 7.67 (1 H, dd, J= 8.4, 5.9 Hz), 8.15 (1 H,
s), 8.42 (1 H, s), 8.77 (1 H, t, J= 6.8 Hz), 12.02
(1 H, s). HRMS (M+H) calcd for
C21H22FN6032 425.1737; found 425.1741.
o OH Yield: 27%. 'H-NMR (300 MHz,
N)K(Kfo CDCl3/MeOD) &: 7.31-7.27 (2H, m), 7.00 (2H,
/@A Ho L 1|t U=86H2),453 (2H,s),3.98 (4H, 5), 2.98-
388 | F N 2.84 (4H, m), 2.14 (2H, td, J= 10.3, 5.4 Hz),
j 1.84 (2H, dd, 7= 12.8, 1.1 Hz). HRMS (M+H)
HN O | caled for C19H2N4O4F: 389.1625; found:
389.1610.




Anal cald for C21H21FN60O6: C, 59.42; H, 4.98; N,
19.80; found: C, 59.35; H 4.69; N 19.85. Yield:

WO3MS/1133%6NVR (500 MHz, CDC13) 6: 11.96 (1 H B(QT/US20432013911
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15

20

(1H brt), 7.49 (1 H dd, J = S10 8.5, 6.4 Hz), 7.18
(1H, dd, J = 9.2, 2.4 Hz), 7.68 N o OH (1 H td, J =
8.2, 2.4 Hz), 4.99 (1 H dd, J = 14.4, 8.5 Hz), 4.42
(1H, dd, J = 14.4, 3.7 m)Exagnpqgggg HO 3.83 (3H, m),
3.45 (1H, dt, J = 12.5, 4.0 HZ), N 3.28-3.25 (2H, m,
2.70-2.61 (2H, m), 2.45-2.31 F (2H, m), 2.03-1.9
(10H, nm). HRVB (M+H) cal cd forOCZ3}H28FN4058:

491.1764; found: 491.17¢6. d bor
C23H27FN405S: C, 56. 3 5 N54: N 1 41 found: C,
56.07; H, 5.60: N, . 20

PCT/ US2005/ 013911 91 Ex. r ct ta Yield: 66%
'H NMR (500 MHz, CDCl3) 8: 9.11 (1H,
t, J =64Hz) 8.45 (1H, s) \ (1H s) 7.73 (1H,
dd, J = 312N(]\I0(}|Hz)751(1th J =7.3,

12HzA 7471( 7.36 (1H,
nyixgire gf @(aﬁg)le ngiymg,AfO 534 ml) zgnd pCBBA (44)2, mg, 0.372

8%91{2?%%-#@8 n%tgreﬁﬁg@nﬁm&atzﬁﬁ X R % G%ﬁ& }_ﬁ?gmted and

Wlfibﬂ&ﬁr preffavative: IPI0T td 8F&d eﬁﬁ@ble@!’l @6Rang Q452 MQQ@ple solid.
Zl?\ls H 5.45: g 20.67; found: C, 61.86;
5Hﬂ§M 509gVibiE, CDCL) @: 190 1H8)NMRE ( (5@@%@4@;@5 @H, dd, T

%@?ﬁ%ﬁj’f%g@i E@E‘ct?g é,f% ﬁg})? d374 @8 1B P9g'6§§z‘5',24 81 (21,
Hk)T 6’73fz),(3].99 319d,(4H, m) 3. 26 (:sz 8),14231-2 46%@1{,(&)42 0633.06l 2H, m),
% 021327l £5) 1nRuS A catod £5r Coo P ENROLS: 45271202 found:
452.1286.

Example 90

H
E ~ N N
0"% : ]
0
(0]

Example 90 was prepared according to the procedure for example 89 using
example 39 to afford product in 38% as a purple solid. 'H NMR (500 MHz, CDCl)
8: 11.82 (1H, bs), 8.57 (1H, t, ] =5.8 Hz), 7.75 (1H, dd, ] = 8.0, 2. 6 Hz), 7.69 (1H,
dd,J=8.4, 5.0 Hz), 7.33 (1H, td, J=7.9, 2.4 Hz), 4.87-4.74 (2H. m), 4.20-3.98 (8H,
m), 3.18 (3H, s), 2.61-2.56 (1H, m), 2.34-2.29 (1H, m). HRMS (M+H) calcd for
C19H2:FN304S: 454.1084; found: 454.1096.



Fr NXD(3H s), 2.68-2.62 (2H, n), 2.15-1.88 (8H,
m. HRVS (MrH) calcd for C20H23FN305S:  436. 1342;

wo owsd135486. 1325. Anal cald for C20H22FN305S: PQX/US2005/013911

10

15

55.16; H 5.09; N, 9.65; found: C, 55.00; H 4.93; N,
9.45. Yield: 64% 1H NVR (500gpHz, CDC13) 8: O

11. 48( 1H, brs), 8. 82(1H,t,J:6.4E|z),7. 71 N, i (1 H, dd,
J =8.2, 5.5 Hz), 7.51 (1 =82, S5000H2.1
H), 7.29 (1H, dd, J = 8.2{55‘3231%‘39%), 4.85 N~~ 1 1 O
(2H, d, J = 7.0 Hz), 3.94 (2H, t, J = 6.4 Hz), 82 HN
N 2.91 (6H s), 2.69-2.64 2H, n), 2.15-1.89 (8H F
m. HRMS (MrH) cal cd f é* . 465. 1608;
found: 465.1593. Anal c21 56!\!40580. 44
CF3C2H. C, 51.06; H, 7.5 z

51.41; H, 5.18; N, 10, N 1H NWR (500

MHz, CDC13) 8: 12.01F(IH s), 8.43F8.31 (1H, m),
7.50-7.48 (1H, n), 7.46-7.45 (1 7.35-7.35 (2H,

M, N/S\05.02(1H dd, J = 143, B.6 H), 4.49 (1

H dd, J 0 OH= 14.3, 4.0 Hz), 3.96-3.87 (3H ),
3.46-3.42 83 N~ | | o (1H n), 3.27-3.24 (2H m,

2. 71- 2 A6sbhtad, offfhterrhtdibte 451(2.096 220,890 fmatdl) Mdichloromethane (5
2.02-1.84 (104, m. HRMS (MtH) cal cd for C23H29N405S:
4v74.) pad g;lﬂuqrg%ﬁq:g_c agid45 ndogvasatiged éen Zheugs, and then solvent was

AR SRR pI e Sl b il v
20093% r8kAA], BAT 50IER000¢ 6dIRB Ml byFdtrbdion HBtgive9LI(020I0g,710%) as a
OH Yield = 47% 'H NWR (300 Mz, CDC13) 6:
white solid after vacuum pump drying: 'H NMR (500 MHz, DMSO-Dg) &: 12.19
(1H,s), 9.37 (1H, t, J= 6.4 Hz), 8.56 - 8.61 (1H, m), 7.44 (1H, dd, /= 8.5, 5.8 Hz),
7.36 (1H, dd, J=9.3,2.6 Hz), 7.31 (1H, td, J= 8.5, 2.6 Hz), 4.58 (2H, d, /= 6.7 Hz),
3.92 (2H,t,J=5.3 Hz), 3.80 (2H, t, /= 5.2 Hz), 2.79 (3H, d, J= 4.6 Hz), 2.65-2.72

(2H, m), 2.19-2.25 (2H, m), 2.12 - 2.18 (1H, m), 1.88-1.96 (1H, m). *C NMR (126

MHz, DMSO0-Dg) 6: 167.68, 161.68, 159.73, 156.73, 150.37, 145.81, 137.24, 137.19,
132.61, 131.33, 131.27, 125.22, 116.87, 116.70, 114.88, 114.70, 77.99, 57.88, 41.96,
40.33, 33.95, 26.06, 13.08. HRMS (M+H) calc’d for CyoH2,N4OsF: 417.1574; found:
417.1589.



N'O 1.65-2.02 (8 H, m, 2.07 (2 H t, J=7 Hz), 4.03
HNN(2H t, J=7 Hz), 4.55 (2 H, d, J=6.2 Hz), 7.02
W@2006/1(B6H, t, J=8.6 Hz), 7.29 (2 H, dd J= 8.PBCT/BSB05/013911

Hz), 7.90 (1 H brs), 12.09 (1 H s). HRMS (MtH)cal cd
for CL9H21FN303: 358.1567; faoynd: 358.1578. 0 OH
Yield = 54% 1H NMR (300 MHz, CDCl3) 6: N'O 1.64 1.78
(4 H m, 1.87-2.01 (4 H myrHR7 (2 HH t, J=7

Hz), 3.15 (3H, s), 4.01(2HL J=7 85 F S0O2Me N N

H, 4.82 (2 H d, J=7.0 H), 732(1H dd, J= 7.9,
2.7.Hz), 7.62-7.78 (2 H m, 855 (1 H t, J =7.0

10

15

20

25

HIFle1 87 (1 H, s). HRMB (MH) calcd for
C20H23FN305S: 436.1342; found 436.1341. 0 OH Yield =
15% 1H NVR (300 MHz, CDC13) 8: 0 1.62-1.79 (4 H, m),
1.186- 2Ao®r(1ppundoﬁformulai (2 H t, J=7 Hz), 2.86 (6
H s), 4.00 (2H, t, J=7 86 F ( Sot NN Hz), 4.80 (2
H d, J= 6.6 Hz), 7.19-7.30 (1 H Nwve2 nm), 7.50 (1 H,
dd, = 8.4, 2.6 Hz), 7.66 (1 &l a#, J= 8.6, 5.3 Hz),
8.54 (1 H t. J= 6.8 Hz) r112000 ) (1oH, s). HRVB (M+H)
cal cd for C21H26FN405S: 465’ 1608; Tf ound 465 1626.
Yield = 13% 1H NMR (300 MRZ r@%zmsg 8:
1.64-1.83 (4 H m, 187205( , 187 N'---0
2.05 (4 H m, 2.09 (2 H t, \Hz),401(2H H N
Nt, J= 7 Hz), 4.44 (2 H d, Jr 6.6 Hz), 7.08 (1H 87
FN-\WNdd, J= 8.4, 2.5 Hz), 7.19(1 H, dt, J= 8.4,
2.5 Nom Hz), 7.67 (1 H dd, J= 8.4, 5.9 Hz), 8.15 (1
H %Zn- 8.42 (1 H s), 8.77 (L H t, J =6.8 Hz),
15"116 ‘(1 H s). HRVs (M+tH) calcd for C21H22FN603:
425.1737; found 425.1741. 0 OH Yield: 27% 'H NMVR (300
3/MeOD) 8: 7.31-7.27 (2H, nm), 7.00 (2H, H
WJ&C&(@QMYI 4.53 (2H, s), 3.98 (4H, s), 2.98-

R? is hydrogen, Ci.¢alkyl, or ORS;
R®is hydrogen, halo, hydroxy, cyano, C;.salkyl, Csscycloalkyl, C; ¢haloalkyl,
C1.salkoxy, Cy.ealkylthio, C;¢haloalkoxy, CON(R®)(R®), SOR’, SO,R’,

SONRA)R), or Ar’;

R*is hydrogen, halo, hydroxy, cyano, C;.¢alkyl, Ci.¢alkoxy, C;.¢haloalkyl, or
Cy-ghaloalkoxy;

R’ is hydrogen, halo, hydroxy, cyano, Ci.galkyl, Cygalkoxy, C;.ghaloalkyl, or
Ci-ghaloalkoxy;

R® is hydrogen or C;.alkyl;

R’ is Ci.galkyl;



88 F NN 2.84 (4H, ), 2.14 (2H, td, J= 10.3, 5.4 Hz),
1.84 (2H, dd, J= 12.8, 1.1 Hz). HRVB (MrH) HN cal cd

WO 2005TLBHL2NA04F: 389. 1625; found: 389.1610. REI/US2005/013911
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2005/ 113562 PCT/ US2005/ 013911 93 Exanple 89 O OH
OCTTrO N~ F SO O A m xtureggf exanple 18 (52 ny,
0.124 mmol ) and nCPBA (64.2 ny, 0372 5 mol) in

ggﬁ%%%F“ﬂgéghgﬁgggm%kpiggﬂ%y 6reﬁar F%%g%hgﬁéagéThen’

B 200 Mloafo e bbb opbef i, ¢
(é:;szciiEooh EH- &Hk%d%bﬂzbfﬁﬂcﬁ;cbtﬂg 2C~]Hf'€}f2 9 2.5

81 2 H,~
3CHECEBOCHYH,CH2 NROBL,CH, cmN(Ré)cci@z N(}@?)cazeﬁzcm

e UgsRer: B R o Tl At hSha- et o oo

' EHZQHZE(RG)CHB@H N RHLHTHCMPEE O9NRS)THLRIRCRICH,, or

accordin fo the procedure for exanple 89 using
ekahpHeN )CHz@Hﬁ d product in 38%as a purple solid.
1H NMR (500 MHz, CDC13) 8: 11.82 (IH, bs), 8.57 (I H,
t,J:58Hz) 7.75 (1H, dd, J = 8.0, 2. 6 Hz), 7.69
(1H, d&k3J 84 50Hz) 7.33 (1H, td, J:79, 2.4
Hz), 4.8¢ ﬁ} m, 4.20-3.98 (8H, 20n) 3.1
(3H, Y2, 1256(1Hn)234229(|Hn) HRVB
(I\/rk1f %I or C19H21FN307S: 454.1084; found:

09

Ar? is tetrazolyl, triazolyl, imidazolyl, pyrazolyl, pyrrolyl, or dioxothiazinyl, and is
substituted with 0-2 substituents selected from the group consisting of amino, oxo,
halo, cyano, and C;_salkyl; and

X-Y-Z is C(R®)(R®)CH,CH,, C(R®)(R®)CH,CH,CH,, C(R*)(R*)CH,CH,CH,CH,,
CR®)(R)OCH,, CR¥)(R)OCH,CH,, or C(R*)(R’)OCH,CH,CHy;

or a pharmaceutically acceptable salt or solvate thereof.

2. A compound of claim 1 where X-Y-Z is C(Rg)(Rg)CHZCHz,
C(R®(R®)CH,CH,CH,, or C(R®)(R’)CH,CH,CH,CH,.

3. A compound of claim 2 where R® and R® taken together are CH,CH,CH,,
CH,CH,CH,CH, CH,CH,CH,CH,CH, CH,CH,CH,CH,CH,CH,, CH,OCH,CHo,

CH,CH,OCH,CH,, CH;N(R®)CH,CH,, or CH,CH,N(R®)CH,CHo.

4, A compound of claim 2 selected from the group consisting of



WD 2005/ 113562 PCT/ US2005/ 013911 94 Exanple 91 H ON
O OHH'OF ;NO Asolution of internediate 45 (0.096

wW@2008/11862 mol ) in dichloronethane (5 5 nlL) aP/US2005/013911
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trifluoroacetic acid (5 nL) was stirred for 2 hours,
and then solvent was renoved9diyn-vacuo to give a
yellow oil. The oil was triturated wwth a m ni nal

vol ume N-pf-BaYesHAsnakihyBod ss@higs.- l4ggbed by
filtrati gﬁ to g]iﬁf/e?gl? 55056 Eﬁ%@%’?"%‘s"’mﬁ?‘?e sol i d
afpiss cydepmmiansuh® (Y [4ifpynde NORIp 500idiet] -2 onmBox@s)de S:
12.19 (1H, s), 9.37 (1H t, J=6.4 Hz), 8.56 - 8.61
(1H, m, 7.44 (1H, dd, J= 8.5, '5.8 Hz), 10 7.36 (1H,
dd, J:I\B[(a,-ﬂﬁ)r&%ﬂ&thylﬁh&iyl)(rﬂaﬂnyl% 1,8 Rl &-3"-By oz '-oxo-
4.58 (2H, d, J=6.7 Hz 3.92 (2H t, J= 5.3 H),
3?@@[emlepﬁtn,tanle,%'(@H)r-i’z‘gﬁ]pznﬂl(Z@prréﬁmdgne]zﬂ'ﬁanh@ata}mlde;
2.65-2.72 (2H,,m, 2.19-2.25 (2H, m, 2.12 - 2.18
(1H, m, 1.88-1.96 (1H, m. 13C NWR (126 Mz,

DVSO- D&H[[3:(1 6172 88riaAddl - A hheddPdm Byl 18 6'-diBydrd F-h$droxy-4'-oxo-

145. 81, .137.24, 137..1 132.61, 131.33, 131.27,
1 élgl.rﬂiﬁwlaa%lﬁ%*?: 1 é@»&ﬂlwﬁ% g?-q]w%i,meﬂvz §erboxymigs;
41.96, 15 40.33, 33.95, 26.06, 13.08. HRVS (M+H)
calc'd for C20H22NAO5F: 417.1574; found: 417.1589. WD
2005/ 1M3H4ATupCF24(SH0I0%A01 8311 -y1gtheyAnkByl]47',8 - dihpdros'-
| R, N=~l |1,
]Nhyqrﬁf%ywag(qgggél{gqﬂg%lgp%g}%ﬁﬂ edr'(é%p:' [g;']] pyrido[ [\,li-a]pyrlrmd%e] 52-

carboxamide;

N-[[5-fluoro-2-(1H-1,2,4-triazol-1-yl)phenyljmethyl]-7',8'-dihydro-3'-
hydroxy-4'-oxo-spiro[cyclopentane-1,9'(6'H)-[4H]pyrido[1,2-a]pyrimidine]-2'-

carboxamide;

N-[[4-fluoro-2-(2H-1,2,3-triazol-2-yl)phenylJmethyl]-7',8'-dihydro-3'-
hydroxy-4'-oxo-spiro[cyclopentane-1,9'(6'H)-[4H]pyrido[1,2-a]pyrimidine]-2'-

carboxamide;

N-[[4-fluoro-2-(1 H-imidazol-1-yl)phenyljmethyl]-7',8'-dihydro-3'-hydroxy-4'-
oxo-spiro[cyclopentane-1,9'(6'H)-[4H]pyrido[ 1,2-a]pyrimidine]-2'-carboxamide;

N-[[2-(tetrahydro-1,1-dioxido-2H-1,2-thiazin-2-yl)phenyl Jmethyl]-7",8'-
dihydro-3'-hydroxy-4'-oxo-spiro[cyclopentane-1,9'(6'H)-[4H]pyrido[ 1,2~

alpyrimidine]-2'-carboxamide;

N-[[4-fluoro-2-(tetrahydro-1,1-dioxido-2H-1,2-thiazin-2-yl)phenyl Jmethyl]-
7',8'-dihydro-3"-hydroxy-4'-oxo-spiro[cyclopentane-1,9'(6'H)-[4H]pyrido[ 1,2-

alpyrimidine]-2'-carboxamide;
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Rl is C1_6(Ari)alkyl; R2 is hydrogen, Cil-6alkyl, or
OR6; 15 R3 is hydrogen, hal o, hydroxy, cyano,

w@1e08alisyt , C3_7cycl oal kyl, Cl_6hal oal kyl, ClPGHUK®RY(013911

Cl_6al kyl t hi o, Cl_6hal oal koxy, CON(R) (R), SOR7, SO02R7,
SO2N(R6) (R6), or Are; 20 R4 iog hydrogen, hal o,
hydr oxy, cyano, Cl-6al kyl, Cl.6al koxy, Cl1_6hal oal kyl

or C iBkPxHin biyl &»@%ﬂ&e ih -3'-
cyano,N_ 1%21?%% , Cl.ogg}fﬁ%%(%l%q%l. halnglgl}n@bhﬂy%fgo‘ﬂéydm ;

k

yehatoioResspiropscIRBeanchy AGHb b Aipydold -kjpyrimidie} 2-
ClL.6al kvl WD 2005/ 113562 PCT/ US2005/ 013911 96 R8 and
RETORREII% oget her are CHRCH2, CH2CHRCH2, CHRCHRCHRCHR,

CHo CHA G4 e o-2ampasiey s fapbplesny et d=Fisrhorpaepishydsoxy-4'-

T X e

CH2N( R6) CH2CH2CH2,  CHRCH2N( R6) CH2CH?,

N( R6) CH2 CH2N( o] o .
O 2 O R B G 2 a1 Py Bgfio | L. Saeo-3's
h Nk i . ] R
e I ke v e e e e
@Gatbozaiste; t uent s sel ected fromthe group consisting of
am no, oxo, halo, cyano, and Cl_6al kyl; and 15 X-Y-Z
is C(R8) (R9) CH2CH2, C(R8)(R9) CH2CH2CH2,

o 2 R R B e
€

1,9'(6'H)-[4H]pyrido[ 1,2-a]pyrimidine]-2'-carboxamide;

N-[(4-fluorophenyl)methyl]-4,5,6',7'-tetrahydro-3"-hydroxy-4'-oxo-
spiro[ furan-3(2H),9'(4'H)-pyrimido[2,1-c][1,4]oxazine]-2'-carboxamide;

N-[(4-fluoro-3-methylphenyl)methyl]-4,5,6',7"-tetrahydro-3'-hydroxy-4'-oxo-
spiro[furan-3(2H),9'(4'H)-pyrimido[2,1-c][1,4]oxazine]-2'-carboxamide;

N-[[4-fluoro-2-(1H-1,2,4-triazol-1-yl)phenyl|methyl]-4,5,6',7'-tetrahydro-3'-
hydroxy-4'-oxo-spirof furan-3(2H),9'(4'H)-pyrimido| 2,1-c][ 1,4]oxazine]-2'-

carboxamide;

N-[[4-fluoro-2-(methylthio)phenylmethyl]-4,5,6', 7'-tetrahydro-3'-hydroxy-4'-
oxo-spirof furan-3(2H),9'(4'H)-pyrimido[2,1-c][1,4]oxazine]-2'-carboxamide;

N-[(4-fluorophenyl)methyl]-2,3,5,6,6',7'-hexahydro-3'-hydroxy-4'-oxo-
spiro[4H-pyran-4,9'(4'H)-pyrimido[2,1-c][1,4]oxazine]-2'-carboxamide;

N-[[4-fluoro-2-(1H-1,2,4-triazol-1-yl)phenyl]methyl]-2,3,5,6,6',7'-hexahydro-
3'-hydroxy-4'-oxo-spiro[4H-pyran-4,9'(4'H)-pyrimido[2,1-c][1,4]oxazine]-2'-

carboxamide;



or a pharmaceutically acceptable salt or solvate
thereof. 20 2. A conpound of claiml where X-Y-Z is

WEHRBN(IRO) CH2CH2, C(R8) (R9) CH2CH2CH2, or PCT/US2005/013911
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C(R8) (R9) CH2CH2CH2CH2. 3. A conpound of claim 2 where

R8 and R9 taken together ared@H2CH2CH2, 25

CH2 OCH ﬂuor OH2.di sHBMNG BE), TiRieki,2- Sblf)phenyl]methyl]-
CH2CH2N 4. A conpound of claim 2 §e| g

2, ot '@qxabwr@&rhy@pxw -g¥o-gr o hyyIam4 444 H)-pyrum o[2,1-
PCT/ 1JS2005/ [ (4-fluorophenyl)nethyl]

#ﬁ ‘H Xazgnﬂ(%?%%ﬁxmﬁéd’r oxy-4' - oxo-

splro[cyclopentane 1,9 (6" H)-[4H pyri do[

N [ (A ot RS AL L SPR———
5 %E YR (5}}6@ ﬂ?&rgﬁ% 40§§o ?%11'"_1])[4H—pyran-4 4D puriaidof2.1-

SPIrof cycl op eht ane pyri-dof 1, yrim
ng1; oxazamd}@k—ambdmanude
N[[2-(1H 1, 2,4-triazol-1-yl)phenyl]nethyl]-7",8" -dihy
dr o- 3' - hydr oxy- 4' - oxo-
spi r 0[ t hé hy110,3[5,6,6', 7"-hexahydro-3'-
R e e L P e O ’
Nh dgmyﬁ4'mpesp2fo[41f|p1raa-4@‘&4%fi)anﬁunmow Johdrogaziehgt] - 7
-di h dro 3-
- OX0- Splro[cyclopentane-l,g'(6'FD-[4Fﬂpyrido

[ 1,2-a ]pyr|n1dU|e] - carboxan1de

N-[[5-f Iuor02(1l—|-124tr|azol ghenyl]meth%/“]h_

. 8' - ﬂgAjﬂ@ong'-i-mpglylphenyl)methyl]-2 3 5 6, , hexahydro 3'-hydroxy-4'-

OB R R Aol e E%a?%aéd?

(2H-12 3 -triazo |-2 -yl)phenyl] nethyl] -7
8' -di hydro-3' - h S
Coycl o, thh%xme%mm@w,ﬁg{ﬁ 7-hexahydro-3"hydroxy-4-oxo-

NP LL 0k Sy SRR B c] 2 carboxamide;

di hydro- 3" - hydr oxy-4' -

00 S PR RSl AR 23567

)'\/i?%xgrr%% b %ﬁ_hg&?é% @ axc;-sﬂ{‘d%)‘i%ﬁi‘h by (Z'H)fiiyﬁﬁldb[z -1y| ) phen

di hydro-3 oxy-4"-o0xo-splro
[dﬂb#hmaanﬂaﬁeatmx@huk6 H) - [4Fﬂ pyrido [ 1, 2-
a] pyri m di ne] -2' - car boxam de;
N-[[4-fluoro-2-(tetrahydro-1, |

31 0x1 $Bhbdmdsy haindt ) 200817 ekityido s Mydroxy.' oo
7',8 -dihydro-3 r'ox - 0X0-Sp |r05éxclopentane 1,9

o e P ) ey BT e 5 S ab AR do:

N-[[4-fluoro-2-(5-methyl-1H-1,2,4-triazol-1-yl)phenyljmethyl]-2,3,5,6,6',7'-
hexahydro-3'-hydroxy-4'-oxo-spiro[4H-pyran-4,9'(4'H)-pyrimido(2,1-

c][1,4]oxazine]-2'-carboxamide;

N-[[4-fluoro-2-(3-methyl-1H-1,2 4-triazol-1-yl)phenylJmethyl]-2,3,5,6,6',7'-
hexahydro-3'-hydroxy-4'-oxo-spiro[4H-pyran-4,9'(4'H)-pyrimido[2,1-

c][1,4]oxazine]-2'-carboxamide;
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N-[[2-] (di met hyl am no) sul fonyl ] -4-fl uorophenyl ] net hyl ]

W0 Z0051856xi hydr o- 3' - hydr oxy-4'-o0xo0-Spiro PCT/US2005/013911
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[cycl opentane-1, 9" (6'H)-[4H pyrido |
2-a] pyrimdine] -2'- carboxggn de; 5
N-[[4-fluoro-2-(nethyl sul fonyl) phenyl]nethyl]-7",8" -di

hydr 01@ hﬁﬁ’c{rp XY(1#-1,2 A-triazol-1 D henzl]methyu-@ 7'-dihydro-3'-
0XO0- spl [‘cyc ntane- FE

hy&roa}/ﬂy-bxmsﬁlro{eyelﬁbutw ha%bﬁi)-@gmmdo[g 1-c][1,4]oxazine]-2'-

N-[[3 fluyoro-2-(1H 1, 2,4-triazol -1-yl ) phenyl ] methyl ]-7
Xﬁplft}dr 0-3'

hydroxy - 0X0-spiro[ cycl opentane-1,9' (6" H)-[ 4H] pyri do

[ 1,2-a]p yr|n1d|ne] 2'- 10 carboxan1de

N. ( phé‘ﬁ-yqélﬁﬁmmpbeny Jmethyl]-6',7'-dihydro-3 "_hydroxy-4'-oxo-

fpgo g&ﬂ%) tfn%:ﬂl %g:ﬂgﬁﬁmﬁﬁﬁéq g]?i ﬁﬁxgﬁ}{g]l ?k&htb%ﬁgmlde

1, 2-a] pyrimdine]-2"-carboxam de; 15
L\I-OEQ(/44II l{ﬂﬁé&ﬁgregn %%tﬁglgi(pn]gl) heny?]methyli 6.7 %Wy%: 33hydjggxy-4 -

S%B?Sg E%xam {é}{é L @'(g?{)zpz}lfn‘]ﬁho 11%]‘H 4]%?5;%%151@}31 -carboxamide;

-i net hyl phenyl )nethyl] -4, 5, 6

'-tetrahyd hyd 4' - - R, '
S Lt b Piieptessimepsf 4 Tgihsdeo 3

- -2'-

RS A é%ﬁ%‘%ﬁ?@”"c@ ey
chadao&amldqzdroxy 4' - oxo-spiro[furan-3
(2H),9" (4" H-pyrimdo[2,1-c] [ 1,4]oxazine]-2"-

car boxam de; 25

N-[ [ 4-Ad {&ﬂﬁm% A- (et Q)cﬁbbﬁﬂNJZ]HIEQt’cMia]zmQ §1)Bhen?!|ndothyl]-
trahydro 3" - hyd ronz_@ {)- oxo-spiro[ fu
&

-3
(& dibydub- Fhhydyaxiy gpiroleyclpbutaug-1 9 (4‘H)-pyr1m1do[2 1-

oxaz oxanlde N- [ (4-fluorophenyl)nethyl]
éﬁ@ %Zme]ch a7mdﬁtexahydr o- 3 hydr oxy 4' - oxo-
spiro[ 4H pyran- 49 (4'H)- pyr|mdo[2 1, 4]

oxazi ne] - 2' - car boxami de; [4-f|u

H 1Z|2 [£2h(tatz@wd1_1c§§al)cawéﬁ91 ﬁ'rb&ﬁb}a]ﬂnzz-ﬁﬁsg%&émeﬁmh@ia
%ﬁ@ag- S}//dr&xy—él‘-oxo an%;fyﬁ_Ebal;?naeﬁl 2 (4‘H2 Eyrumdo[Z 1-c][1, -’-ir:]oxazme]
'Ghroxdmddepxazi ne] - 2' - car boxam de; WO 2005/113562

PCT/ US2005/ 013911 99
N-[[4-fluoro-2-(tetrahydro-1, 1- di oxi do- 2H 1, 2-t hi azi n-

o) - —-lh thyl]-6',7'-dihydro-
R e ) e e e U e
'Wdﬁ)’@w"ﬂ)mwﬁo['ﬂydobﬂﬂﬂe-l;9](4‘ﬂ&1)-pyr1m1d0[2 1 c][l 4]oxazme] iyl

1, 4] oxazi,ne] - 2' - car boxani de;
carboxamide;

N-[[4-fluoro-2-(methylsulfonyl)phenyljmethyl]-7',8'-dihydro-3 "“hydroxy-4'-
oxo-spiro[cyclobutane-1,10'(4H)-[6H]pyrimido[2,1-c][1,4]oxazepine]-2'-

carboxamide;

N-[(4-fluorophenyl)methyl]-7',8'-dihydro-3'-hydroxy-4'-oxo-
spiro[cyclobutane-1,10'(4'H)-[6H]pyrimido[2,1-c][1,4] oxazepine]-2'-carboxamide;
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5
N-[[2-(tetrahydro-1, 1-di oxi do-2H 1, 2-t hi azi n-2-yl ) phen

wQ kjose13syl | - PCT/US2005/013911

2,3,5,6,6",7 -hexahydro-3' - hydroxy-4' - oxo- Spi r o[ 4H pyr
an-4,9' (4'H-pyrimdo[ 2, 1- clo 1,4]
oxazi ne] - 2' - car boxam de;

N- [
[4-f ll}bf[é Mﬂ‘ét(ﬁﬂ-Bﬁﬂfwaxdlélpi’i@ﬁwhyﬂmbﬁvl]}ﬁz‘ -Gih§dio; B+

ﬁwp’gi R 8&160[3‘6?][8%1%%%}9 Gy GTpswipidal2.1; cggla@pgazxfp@e] 2

Lidboddmazidee] - 2' - carboxani de;
N[ (4-fl uor o- 3- met hyl phenyl )methyl ]-2, 3,5, 6,6, 7' - hexa

hydr o- 3' - hydr oxy-4' -

ozt AR B b RO fnethfih 7. 8 i aro-5-

hgdléxsﬂwrem@gﬁmbﬁr%&met Y4y QSH]ﬁyn&ido@z 1&]p1,4)oxazepine]-2'-
y

7' - hexahydro- 3' dr oxy-4' - oxo-

sppe¥midepyr an- 4, 9' (4' H) - pyrinido[ 2, 1-c] |

1, 4] oxazi ne] - 2' - car boxam de; N-|

[ 2-] (di nmet hyl am no) sul fonyl ] - 4-fl uor ophenyl ] net hyl ] -2,
3r & pharfiacduticallf) acceptable salt or solvate thereof.

hexahydro- 3" - hydr oxy-4' - oxo-spi ro[ 4H pyran-4,9' (4'H) -p
yrimdo[2,1 c] [ 1,4] oxazine]-2'-carboxam de

%* [( 3&&1&;{@@&@%%@%' withet Rytlz & QB R cH,, - hexahydro
QQR?)@%G%% &, CREYRBOGHAHIID] 2, 1-¢] |

1, 4] oxazi ne] - 2' - car boxam de; 25
N-[[4-fluoro-2-(5-nmethyl-1H 1, 2,4-triazol -1-yl)phenyl]

get hylpl cotn u@d@f @laind'5- where RS and R’ taken together are CHZCH CH,,
hexahydr o- ydr o?:y - 0X0- Spi ro[ 4H %r an-4 I—§ Cp
WO CH,, CH-]zC[Hz PM]SHOQHEG%EPIECHz@ GHaGHdél 200 H,CHy,

&Lﬁ %@ﬁ%ﬁ{;ﬁf@g é}ﬁl%cfg FeiGuiES YA, 1

hexahydro- 3' - hydr oxy-4' - oxo-spi ro[ 4H pyran-4,9' (4'H)-p
r| m do[ 2,1- c][ 1,4] oxazine]-2'-carboxam de WO
005/ ﬂmm@vgf geradsrebed from theerany sopssiingph- 2- (1
H 1,2, 4-triazol -1-yl)phenyl ] nethyl]-6",7" -di hydro-3'-
hydr oxy-4' - oxo- Spiro[ cycl obut ane-1, 9' (4' H) - pyri m dof 2,
1- c] E\/; ||;(44ﬂmky€phngﬂ)ﬂ%ﬂayljlp’]a®dﬁ@mdi@'—h}ﬁlroxy—4‘ or}](o;j
4 uor ophe met_hy ro-3'-hydroxy-4'
cycgf}? %f[ecy%%@ﬂr[%md@[ 1 Zaalpyr lgﬁm?ﬂr%? rhoxaigydef
1 4] oxazi ne] - 2' - car boxam de; N-
4-f| uor o- 2- (et hyl sul f onyl) phenyl ] methyl] - 6',
7' - di Mk(ﬂonéihe)typﬁemynethyl] 7' ,8'-dihydro-3'-hydroxy-4'-0xo0-

T AR ey A R AL, K S

N-[(4-chlorophenyl)methyl]-7',8'-dihydro-3'-hydroxy-4'-oxo-~
spiro[cyclobutane-1,9'(6'H)-[4H]pyrido[1,2-a]pyrimidine]-2'-carboxamide;

N-[(4-fluorophenyl)methyl]-7',8'-dihydro-3'-hydroxy-4'-oxo-
spiro[cyclobutane-1,9'(6'H)-[4H]pyrido[ 1,2-a]pyrimidine]-2'-carboxamide;

N-[(3-fluorophenyl)methyl]-7',8'-dihydro-3'-hydroxy-4'-oxo-
spiro[cyclobutane-1,9'(6'H)-[4H]pyrido[1,2-a]pyrimidine]-2'-carboxamide;
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N-[
[ 2-[ (di nmet hyl am no) sul fonyl ] -4-fl uorophenyl ] et hyl ] -6’

hydr oxy-4' - oxo-spi ro[ cycl obut ane-1, 9" (4' H) - pyri m do[ 2,
1-c] [ 1,4] oxazine] -2'- carhgxam de; 15
N-[[4-fluoro-2-(tetrahydro-1, 1-di oxi do-2H 1, 2-t hi azi n-

2-yl) pbne Lfuwes 3Eih\éhlrljmethy1] -7',8'-dihydro-3"-hydroxy-4'-0x0-

6',7" -di dro - 0X0-S |roE’cyc obut ane-1, 9'
RVt L S Q) oyidall halpomel ot & aebmanids.
N-[[2 (tetrahydro 1, 1-di oxi do-2H 1, 2-t hi azi n- 2-yl ) phen
yl]methyl]-6",7" - 20

di hydr W—RBW mnypmemsgm et @ﬂay&@ta%m%xgz zﬁogé H) -
pyri m dq[ 2 hé oxazi ne] - 2'-carboxam de;
[ 4P Apirelgysl g 1§ar(e5 %' [4Iﬂpyr1do[1 2-a]pyrimidine]-2' -carboxarmde

H1,2,4-triazol -1-yl)phenyl ] nmethyl]-6", 7'-dihydro-

3' - hydroxy-4' - oxo-spiro[ cycl obut ane-1, 9' (4" H)-pyrimdo
[ 2, %I cIV-[(3.8- ﬂ]:lﬂomhen;é]me’ih;lrlw' &aiﬂmk@m Iﬁlﬁiroiiv -4foxo-
4-fluoro- 2- on e nmet 7'

E;s [ﬁwg@targ?ﬁg%%gt y%/l ())[qrb-a pyrimidine 2‘ carboxamide;
oxo- Spi ro[ cycl obut ane-1, 10" (4' H) - [ 6H] pyri m do[ 2, 1-c] [
1, 4] oxazepi ne]-2' - car boxani de; 30

N- [ ( 4- PFL@sedethokyphenii)ngthyt]- BIS- L dihlyghatr 313 drdxyet-oxy- 4'

(SRR GoBS FafoH) Pl el el bR s pids:

PCT/ US2005/ 013911 101 N [ [4-fluoro-2-(1 H 1,2,
4-triazol -1- yI)phengI] met hyl] -7', 8'-dihydro-3'
hydr ox V-i4-feec-Spnet YlpWYBmﬂfBﬂh718 -ditydno- B{}h3{d6¢5ﬂypﬂlfqm‘r

ﬂ&{@&{ Jc’}"lt"““%“’hy G E‘@E %?{5 x “@W%@P@pﬂ @P{Eh%?(g@{sq?yl]

-7, 8 dlhydro

hydr ox - 0x0- Spi ro[ cycl obut ane-1, 10' (4 6 rim
g 2 1 NG hion- 63@%1[61» ety 1S dicres pidogty A-oxon

UL PR S P AL

C(R8)(R9)OCH2 C( R8) ( R9) OCH2CH2, or

O R REa St b TR BB
A

N-[(2,5-difluorophenylymethyl]-7',8'-dihydro-3'-hydroxy-4'-oxo-
spiro[cyclobutane-1,9'(6'H)-[4H]pyrido[ 1,2-a]pyrimidine]-2'-carboxamide;

N-[(2,5-dichlorophenyl)methyl]-7',8'-dihydro-3'-hydroxy-4'-oxo-
spiro[cyclobutane-1,9'(6'H)-[4H]pyrido[1,2-a]pyrimidine]-2'-carboxamide;

N-[[5-fluoro-2-(1H-1,2 4-triazol-1-yl)phenyl]lmethyl]-7',8'-dihydro-3'-
hydroxy-4'-oxo-spiro[cyclobutane-1,9'(6'H)-[4H]pyrido[ 1,2-a]pyrimidine]-2'-

carboxamide;

PCT/US2005/013911

{
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- 0X0- spiro[cycl obutane-1,9" (6" H)-[4H] pyri do[

1, 2-a] pyrimdine]-2"-carboxam3le;

N- [ (4- met hoxyphenyl) nethyl ]-7', 8" -di hydro-3' - hydroxy- 4
- 0X0 N:fpv ﬂ@cﬂr@é&cﬂl%byQalﬂt@ra%ol% gﬁpﬁ@nyiz]ﬁldlmv doliihydro-3'-

1, 2-a] pyri m di ne car boxam d

[m/dr whépypﬁcm’elphwqte-l 9(6'H)-[4H]pyrido[1,2-a]pyrimidine]-2'-
di_h 50" 3' -hydroxy-4'-oxo sp iro [ cyclobutane-1,

S?afké) ﬁsﬁ $aH pyrido [ 1, 2-a] pyrinmidine] -2 -carb

oxam de; N-[(4-fluorophenyl)nmethyl] -7,

8' - di hydr o-3' - hydr oxy-4'-oxo 30 ..

Spl r o[ ALE4- ﬂWPa’%@et&%héd‘(%lall-l)dl‘]_”ﬂflﬂ"ﬁﬁl=86Pf?@=%¥9%qnbﬂ]ﬂﬁeﬁ‘yl]‘
2 1 deig 3= Nyl pRt YN

8 dglﬁgglf @@?r%o%gﬁoggﬁiiﬁ@%[%@%ﬁ%ﬂﬁ (S BB Ap Pyzidof1,2

sipydhidied]abotiboeerdid®; (6' H) - [ 4H pyri do]

1,2-a] pyrimdine]-2'-carboxam de; WO 2005/ 113562

PCT/ US2005/ 013911 102 N | (2 f1 uorophenyl ) net hyl ]

s pl r o[ c}% Qﬁ? anmla%ﬂdf gb e@%q} 7' 8' dihydro-3"-hydroxy-4'-0xo-

IspZrofdyplobutanel 1 PpTD- [4&@11;)@ éhiz pyrmndme]-z -carboxamide;
N-[ (3, 4-di met hyl phenyl ) met hyl ] -7'

- 8" -di hydro-3'-hydroxy-4'-oxo0 5

Spi r 0 [m{g ﬂ’@é%@@néth%&l%ﬂ;‘?pdl ) h@éthﬁﬁmg Djaldpo Bl-lmydilbi’y 4'-

e]-2' -carboxamd or op ) et h
-QKo; SIBI'O{WCW@W?ES 9'06)1:@r[6@pmdq51( g-a]gmmgf{me] > carb oxarmde
[cycl obutane-1,9" (6'H)- [4H pyrido [ 1,2-a]pyrimdine]
-2 carboxan1de 10

N-[ (2, A=[fa- [(ahﬁam@mﬁmydmmylmﬂu&opl&nyqnﬁ;&@ﬁ]e? B-ditvydiroe3'-

ot LGN I M R BEL AT e
3- net hyl ph I thyl] -7",

S 3 TRy oy 4 - oxo-

Spl ro[cycl obut ane-1,9' (6" H) - [ 4H] pyri do]

f izug]r El-" hgéfgil‘f{;? %}Yéﬁ?‘l@?‘k@f‘ﬂ?ﬁﬁ ('fetraiydro { 1 gilOdeo 2H-1,2-thiazin-
spPI ggi[?é@'ﬁ]%b tg?ﬂfﬁ&k?ogfa%%qr%fh pyr Ifé]pflrldo[l ,2-a]pyrimidine]-2'-

lcaZbaxlapyide;ni di ne] - 2' - car boxami de;

1- (4-fluorophenyl)ethyl]-7",8 dlhydro 3' -hydroxy-4'-o0
xo 20

Spi ro{mi-ghyﬁo@nafyl)n%tﬁﬁ 5% -Bﬂ{iﬂdWBLI%erclx 24adeyr i m din
e] -2' - car boxam d -di f | uor ophenyl ) net hyl ]
%mo[@clcdqeh’@pdc-d,&‘{'ﬁl}ﬁ lﬂ'-a]px@mldme] 2‘-carboxam1de
spiro[cycl obutane-1, 9" (6' H) -[4H pyri do[

1, 2-a] pyrimdine]-2'-carboxam de; 25

N-[ (2, F=qld-glabgy- M@Wlsﬁlf@iﬁ)phknﬂ]m&hqui-l6hyl’dhh>yd30-—3hkﬁiroxy-4'
y-4' -0x0- spiro[cycl obut ane-

19x0- WWQMRWF%@?-J’@@J‘&RY@@&?H @ea]pyrmmgme] 2% carboxarmde

N-[[2-[(dimethylamino)sulfonyl]-4-fluorophenyl|methyl]-6',7'-dihydro-3'-
hydroxy-4'-oxo-spiro[cyclopentane-1,8'(4'H)-pyrrolo[ 1,2-a]pyrimidine]-2'-

carboxamide;
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N[ [5-fluoro-2-(1 H1,2,4-triazol-1-yl)phenyl]
methyl] -7', 8'-dihydro-3'

1,2-a]pyrimdine]-2'"- 30 carboxam de; WD 2005/ 113562
PCT/ US2005/ 013911 103 N [ [¥4f | uoro- 2-(1
H 1, 2,4-triazol-1-yl)phenyl] nethyl] -7

ﬁ - di hyBi{é-Bloro-2-(1H-1,2,4- t1|*1azg)l tl-yl)phfnyl]me 1]- 6' 7 dlhydro 3 :
oXxa ir 0 clQ ane ri do
PgREKY 0 splsofcyel gyt ane- 1. &' (6 -Z? oy

me] 2'-
Nedrbdxdnhider o- 2- (t et rahydro- 1, 1-di oxi do- 2H 1, 2-t hi azi n-
2-yl) phenyl ]methyl]- 7

8' - di hydr o- 3' - hydr oxy- 4 - 0X0- spi ro[ cycl obut ane-1, 9' (6

N B R T L e L
dsMHWM‘(@H)—TH@]pZI&QO 1, 2-4]%1§nd130]-2'—carboxam1de

spi ro[ cycl obut ane-
1, 2-a] pyrimdine]-2"-carboxam de; N-

R AR R 4[8@5%%5}3 -

91,0'4 ' H)-pytitd 921+ ,4JodazZned]2'-carboxamide;

pyri m dine] -2' -carboxam de; 15
N-[[2-] (di met hyl am no) sul fonyl]-4-fluorophenyl ] net hyl ]

- 7', 8" N AvdbR; o

hydr oxngl - oxopg%l}yrl)gfeﬂ%l gb7u dlhrygml?’ghy(dém% [%ﬂ] pyri do[
1sp2rofdyelopemtiank- ﬂ],@](4'ﬂ)—pynﬁr1cﬂn12;’:1m]ﬁl@%l]oxazme]-Z —carboxam1de
7', 8" -di hydro-3' hydroxy 4-oxo N-[[2-(tetrahydro-1, 1-
di oxi do- 2H 1, 2-t hi azi n-

2-yl) mgWﬂh&%tﬁMJelhygiﬂeﬁﬁ_ﬁ¥tﬁ>rﬁ 9%@%&093 Galds Ltbl oy

rido al] pyrimd

NPJre Yﬁlonmt@tgﬁﬁé,ﬁw ﬂl)@l}’hgﬂlld()[ﬁ,l [ L4liokytiid)-23 carby ghiroigy - 4'
- 0X0- spiro[cycl opentane-1,8' (4'H)-pyrrol of
1, 2-a] pyrimdine]-2"-carboxam de; 25 N[

4-f1 | \
Ao b DNy TRle B L7y
éYéwxw4’wpﬁﬁlr@%yclmpqﬁ@ppy9 (4l pyhidop?, 4&@19@@%@@2

%{b[oi‘%m“irr& hyl ami no) sul f onyl ] - 4- f | uor ophenyl ] met hyl ] - 6'
, 7' -di hydro-3'- 30
hydro - 0X0-spi ro[ cycl opentane-1,8(4' H) -pyrrolo[1,2
- a] pyﬁ[ﬁ‘\"r%‘?q{%]z(%‘l XE,

I\ﬁ[ [k %%égp%ﬁfj}ggt’%ldto LU skarsar orantge:) - 6

7 dlhydro 3' - hydroxy-4'-oxo-spiro [cycl opentane-1,
8 4' . rimdin 2
( %) 7 pcylhy o% {ﬁyd}oxy-N]-ﬁX—methylphenyl)methyl] -4'-0x0-
spiro[cyclopentane-1,9'(4'H)-pyrimido[2,1-c][1,4] oxazine]-2'-carboxamide;
N—[(4—chloropheny1)methyl]-6',7'-dihydro-3'—hydroxy—4'-oxo-
spiro[cyclopentane-1,9'(4'H)-pyrimido[2,1-c][1,4] oxazine]-2'-carboxamide;

N-[(3,4-dichlorophenyl)methyl]-6',7'—dihydro-3'—hydroxy—4'-oxo-
spiro[cyclopentane-1,9'(4'H)-pyrimido[2,1-c][1,4] oxazine]-2'-carboxamide;

i phenyi lesthylies' 20d8ydaBYdsdroxy-4'-oxo-
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car boxam de; 5
N-[(4-fluorophenyl)nethyl]-2,3,5,6,7",8 -hexahydro-3'-

wWha@sodped’ - oxo- spiro[ 4H pyran-4,9' (6' H) - [ 4H pg¥/U8mps5/013911

1,2-a] pyrimdine] -2'-carboxam de;

N- (phenyl met hyl )-6', 7' -di hydi@ 3' - hydr oxy-4' - oxo-
spiro[cycl opentane 1,9 (4'H)-pyrimdo[2,1-c] |

1,4] ON{@[@Hmﬁeth}ﬂphdeﬁﬁﬂd@-G 71@ihydro-3"-hydroxy-4'-0x0-

N-[ (4-f| uorophen met hyl

«pplr@j]cm,lgp@t@e h%’éﬁ}% 49}%,1 -c][1,4]oxazine]-2'-carboxamide;

spi ro[ cycl opentane-1,9' (4'H)-pyrimdo[2,1-c] |

1, 4] oxazi ne] - 2' - car boxami de;

N- [ ( 4-6,7'adihpdr8-3rbydrpk pine fHhetboxyphbad ) méthyldidhpgies-o- 3' - h

dr oxy-4'-oxo 15 . - . . o
BBy Rk Sy PEpiRidolg. L s e 2 e b i
ne]-2' -carboxainide; N[ [4-fluoro-2-(1

H1, 2, 4-triazol phenyl | nethyl ]-6', 7' - di hydro- 3" -
hydr o>Nﬂ~[(42 ﬂmop@py%m[edwydk@ﬁ édﬂl&dﬂ@-i—lﬂd(oxyw ~Oop91 i m do[ 2

By CM%P@@-WﬁE%‘W%ﬁTW@@Tcﬁhrfﬁ]? o2 Bibbramide

7' -di hydro-3' - hydroxy- 4 ox o-
spiro&éiclopentane 1,9 ygln1do[2 c] [
1,4] 0 G%pu@th@@pbwmmll -8%7'-dihydro-3' hydroxy-4'-oxo-

sleo[;Qé(lgE%ntane {]WL{ ﬁ}%yllﬂh c{on 'ir%tj ﬁyél]gﬁ%yel])zngrg&émlde

Spiro[ cycl opentane-1,9' (4' H -pyrimdo[ 2, 1-c][1, 4] oxazi
nej] - 2' - car boxam d

N[ (4G r%%@?ﬂ}ﬁln)’jf}@ﬁﬂg}’l]]@ﬁ”dﬁwdl@r313}’6’@69—"3‘4 R¥er oxy- 4'
B SR 08y ) (Al

N-[(3 4-di chl or ophenyl )nethyl ]-6', 7' -di hydro- 3 hydrox

Y el Mo LB R B bR 5.

SR g O et

- 0x0- spiro[cyclopentane-1,9' (4'H) -pyrimdo[2,1-c]

y

1 4] car

hi?fﬁé R B R e Ry Ry e oz

hy@fb‘% '.oxo-spiro[cyclo entane 1,9'(4H)-pyrimido[2,1-c][1,4Joxazine]-2'-
Spiro[cycl opgnt[a%,e }?L Hg p%/?lyrm do[[2 ][ jel 4] o>]<a2|
pefbozamudes boxani de;
N-[ (2-fl uorophenyl) net hyl ] -6', 7' -di hydro-3' - hydr oxy- 4
-0x0- spiro[cyclopentane-1,9' (4'H)-pyrimdo[2,1-c] |
1, 4] omnsnfe&ora 2(qa1r-bg;aamaﬂa 1- ?z henyl]methyl] 6',7'-dihydro-3'-
N-[(2,.4-di met hoxyphenyl) I dro-3' - hydro
)kydwx_y(ﬁ(-@xo sp1r0[cyclopentane—1 9( pyr1n11do[2 1- )_{[1 4]oxazme -2'-

%gﬂ]]rogg&y&lopent ane-1,9 (4" H)-pyrimdo[2,1-c] |

oxazi he] - 2' - car boxam de;
N-[ (3-fluorophenyl)methyl]-6", 7 -di hydro-3' - hydroxy-4'
- OX0
X N-[2-(4-fluorophenyl)ethyl]-6',7'-dihydro-3'-hydroxy-4'-oxo-

spiro[cyclopentane-1,9'(4'H)-pyrimido[2,1-c][ 1,4]oxazine]-2'-carboxamide;

N-[3-(4-fluorophenyl)propyl}-6',7'-dihydro-3'-hydroxy-4'-oxo-
spiro[cyclopentane-1,9'(4'H)-pyrimido[2,1-c][1,4]oxazine]-2'-carboxamide;
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-6', 7' -di hydro- 3' - hydroxy-4'-o0xo- spiro

[cycl opentane-1,9' (4' H)-pyrima@p[2,1-c] [ 1, 4]

oxazi ne] -2' -carboxam de; N [

[(2- (dv\ﬂﬁfﬁfﬂﬂo@mzf(g)rﬁéth 101rHJ1]2 4- tr1azol 1-y1) henyl]énethyl] -6',7'-dihydro-
-4- quorophen ) met h

hydexskegxy+= @5@0%@[%&{@9@%@&&(&' -p]yrlgn@q[zkl)_g}by Aloxediogl2-
l?%éﬁ%Pﬁéova'ne] 2' - carboxani de;
N- 2

uot o- 2- (1H 1, 2 4-triazol - I
yl)phenyl]nethyl] 6',7' -di hydro-3'
hydr oxy-4' - 0xo- |ro[cyclopentane

,1-c] P dA#YC’é%éthfk?mz‘V oxosN B0 %A i %kéﬂazol- yl)phenylfmethyll

lelgoo[éﬂc‘l%;]B 9{\1% pen d%?[261 J(;ﬁ )ﬁé}g&ﬂfeﬁ? oa[rgé%bgiféi[ 4

1, 4] oxazine]-2' carboxalnlde

v gxéﬂ%@‘* ?810&5} et li@xtdﬁlf Tadrphee ety
1 641! LhddrogR b 0acipidtoyc P3R4 b]@%%oymmdo[?. 1-

Pc‘r/ us 005/ 013911 106

Ne][| Aldxagive b2 catoxamidey| - 1H 1, 2, 4-tri azol - 1-yl ) phenyl ]
nmet hyl]-6', 7' - di hydr o- ‘
3 hydroxy 4' - oxo-spiro[cycl opentane-1,9" (4" H-pyrimd

0[ 2, 1- 67 {dﬂ%ld%-gxﬁlidr&%] 4= &o-quz %@%ﬂi}ﬂ?’cﬁl 1Xioxido-2H-1,2-thiazin-

di hydr r oxy 0X0- 2,4-triazo
| 2ylyby@ﬂﬁnqhyﬂﬁpmg{pydopentme-1 9 (4'H) pyrlmldo[2 l—c][l ,4]loxazine]-2'-
sa%%ggﬁ%ﬁgopentane 1,9 (4" H-pyrimdo[2,1-c] [

oxazi ne] -2' carboxan1de
N-[[4-fluoro-2-(tetrahydro-1,

dIOXIdO 2H-12th|a2|n2}/' rreth
¥ idhistephony ineshy -6 zaﬁw@wrby@w—ap@mmlqlpgndme-
_ g,@_(g%’ip%%r%%g120]{‘I,4]309aﬁjle][2'-%argox%ﬁi@ nej
6', 7' -di hydro-3' -hydroxy-4'-oxo-N-[[2-(tetrahydro-1, I
- di 1, 2-t hi
Y oAty e B s on ) mbe mbme -6 odadpy 3 ysiomy-4-
64d- %plﬂﬁ[gsl'cl&pe]ata‘hlagx@@'ﬁ‘)e%\jnnﬁdoQZCPEﬁﬁ)ﬁgﬁgggm -%- éarboxa Ade

fI'uor ophenyl j met Ry r oxy-
oxo spiro [piperidine- 4,9 (4" H-pyrimdo[2,1-c] |

Lot Lo B iR 5 @effwﬁlﬂg»ﬁ RRH Pty terabydro-3-
Thydbkydr- S Bspikty A4 (Qﬁif) (2@1)-%1}1163?['2 nl1 %][1 4]oxaz1ne] 2

0XO0- splro[cyclopentane o[ 2, 1-c][1, 4]
oseaboxpa)ider andar boxam de; N- |
[4-fluoro-2-(nmethyl sul fonyl)phenyl] nethyl] -4, 5, 6,
7' -tetrahydro- 3'-

N-[[4-fluoro-2-[(methylamino)carbonyl]phenyl jmethyl]-6',7'-dihydro-3'-

hydroxy-4'-oxo-spiro[cyclobutane-1,9'(4'H)-pyrimido[2,1-c][1,4]oxazine]-2"-

carboxamide;
or a pharmaceutically acceptable salt or solvate thereof.

8. A composition comprising a therapeutic amount of a compound of Claim 1

and a pharmaceutically acceptable carrier.
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hydr oxy-4' - oxo-spiro[furan-3(2H), 9" (4' H) - pyri m do[ 2, 1-
c] [ 1,4]oxazine]-2'- carboxam de; and 25 N-|

wQ 2005113560 2- [ ( et hyl ami no) car bonyl ] phenyl ] met PgT/[7S2005/013911

-6', 7' -di hydro-3'- hydroxy-4'-o0xo-spiro

[cycl obutane-1,9' (4'H)-pyri m@b[2,1-c] [ 1,4]

oxazi ne]-2'- carboxam de; 30 or a pharmaceutically

ac ceptaabiethodlalftintibiting HIStigteiaes eahpridng fontatingsi donground of
conprl si.ng.a_t herapeutic anmount of a conmpound of C aim
{laigh 4 v PEE¥Ei cal |y acceptable carrier. WO

2005/ 113562 PCT/ US2005/013911 107 9. A nethod of
inhibiting HV integrase conprising contacting a
dénpounthedfod oflimtiibitibg WlVHvital DN Airegratien ml@humamﬁi\bf’od

of inhibiting H.V vir inteqgration i
SRR s s ot A oo o] g 1g 2 batent
GoRpeERdoiingc aim 1l to a patient infected with H V.

11. A nethod for treating H V infection conprising

adm ni st eri ng a therapeutically effective anount of a

u ceu ly.
Jreprhiogtpf g sy RLRRR FBERHPE minipidys =
itRdrgsdueidaliy éffeckitd/amdidnt of A& ofBoliadlopClatthdl, 6% 4 harindcddtieally
conprising a therapeutically effective. ampunt of one

@ecapibée saltssolyety thereak %%Patﬁ‘@éﬁ%féct%‘%}?"@ét}gy fromthe

group consisting of HV protease inhibitors, HV

nucl eosi de reverse transcriptase inhibitors, HV non-

13. nucliteasdétted ofsleins ], thudlns comptisine ai thhhpémioal:ky effective

HI V- ent y|nh|b|tors IV|nte rase i nhi ﬁ'

|aﬁ%ﬂ111ﬁb | o4 e OthsF Hé{;' éﬁ?ﬁ%‘i‘% goYs selest Omt ¢ group consisting

of HIV protease inhibitors, HIV nucleoside reverse transcriptase inhibitors, HIV non-
nucleoside reverse transcriptase inhibitors, HIV-entry inhibitors, HIV integrase

inhibitors, immunomodulators, or a combination thereof.



