TI TLE OF THE APPLI CATI ON ANTI FUNGAL AGENTS JO NT RESEARCH AGREEMENT The
clai med subject matter was nmade as a result of activities undertaken within
t he scopewofm/jigioat research agreenent between Merck &PCw/US200000458Nd
Scynexis, Inc. FIELD OF THE | NVENTI ON The cl ai med subject matter relates to
novel conmpounds and pharnaceutically acceptable salts, hydrates and
prodrugs thereof, conpositions containing such conpounds, synthesis of such

conpo , e ch ¢ ounds as antifungal agents and/or inhibitors
of (|ﬁgﬁiﬂ%3@f§ﬁﬁ%ﬁﬁ£§§ﬁ%ﬁ@§ﬁ§? The conpounds descri bed herein are

deri VAN YEUNREASNAGERfNOI n. The novel conpounds of this disclosure, their

phar maceutical ly acceptable salts, hydrates and prodrugs, and conpositions

conpri si ng such conpounds, salts, hydrates and/or prodrugs, are useful for
t r eat iMQINNBRESEARCFEAGREENHENTungal i nfections and associ ated di seases

and condi tions. '@%c}cfgﬁl(%&tl\ls[)g]glc:h%l:é%erl \ANa\éEml\rrA (%g aFr%?lgFl l)f zilcrt]{v?tfegiu?lgﬁljé%ﬁeﬁ a’{;@{lg r

heal t hcare probl ence o thSpl acquire eases

CORt i NkEScobO of h §éint fesdMeEICaG ¥ &hétibetwdenddbrck ¥ €0l iIfd) and SkgsdXis,ahs (such as
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cocci di oi donycosi s). is_comonly seen in neutropaenic patients foll ow ng
chem)tlﬂ% FHE INYENG I col ogy patients with i mmune suppression, in
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enfumafungin. The novel compounds of this disclosure, their pharmaceutically acceptable salts,
hydrates and prodrugs, and compositions comprising such compounds, salts, hydrates and/or
prodrugs, are useful for treating and/or preventing antifungal infections and associated diseases

and conditions.

15 BACKGROUND OF THE INVENTION
Fungal infection is a major healthcare problem, and the incidence of hospital-
acquired fungal diseases continues to rise. Severe systemic fungal infection in hospitals (such as
candidiasis, aspergillosis, histoplasmosis, blastomycosis and coccidioidomycosis) is commonly
seen in neutropaenic patients following chemotherapy and in other oncology patients with
20  immune suppression, in patients who are immune-compromised due to Acquired Immune
Deficiency Syndrome (AIDS) caused by HIV infection, and in patients in intensive care.
Systemic fungal infections cause ~25% of infection-related deaths in leukaemics. Infections due
to Candida species are the fourth most important cause of nosocomial bloodstream infection.
Serious fungal infections may cause 5-10% of deaths in patients undergoing lung, pancreas or
25  liver transplantation. Treatment failures are still very common with all systemic mycoses.
Secondary resistance also arises. Thus, there remains an increasing need for effective new
therapy against mycotic infections.
Enfumafungin is a hemiacetal triterpene glycoside that is produced in
fermentations of a Hormonema spp. associated with living leaves of Juniperus communis
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liver transplantation. Treatnent failures are still very comon with all
system c nycoses. Secondary resistance also arises. Thus, there remains an
i ncreasi nyonewd1dPmB ef f ecti ve new t herapy agai nst mycot PCTIUSR@OwD4BRE .
Enfumafungin is a hem acetal triterpene glycoside that is produced in
fermentations of a Hornonema spp. associated with living | eaves of
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phar neitde b aahleghaiar{basdd texitlyt s t hereof, are useful in the inhibition of
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but arg, 9 PublifticANIOW A6 AbbddtPand P REPLL8g2. Candi da, Micor,

Act i nomyces, Hi stoplasma, Dermatophyte, Ml assezia, Fusarium and

Pneunocysti s
SUMMARY OF THE INVENTION

15 The present invention relates to enfumafungin derivatives. These compounds, or
pharmaceutically acceptable salts thereof, are useful in the inhibition of (1,3)-8-D-glucan
synthase and are useful in the prevention or treatment of mycotic infections caused by one or
more of various pathogens including, but are not limited to, Aspergillus, Cryptococcus, Candida,
Mucor, Actinomyces, Histoplasma, Dermatophyte, Malassezia, Fusarium, and Pneumocystis

20  carinii. In particular, the present invention includes a compound of Formula I, or a

pharmaceutically acceptable salt thereof:

af
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R7 N/N//
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RS R9 = H
= I
wherein:
XisOorH, H;



carinii. In particular, the present invention includes a conpound of
Formula |, or a pharmaceutically acceptable salt thereof: wherein: Xis O
or H H, REOi281001@0BIRf Rg or a 6-nmenbered ring het eroaryl pgraispoooomsai ni ng 1
or 2 nitrogen atons wherein the heteroaryl group is optionally

nmono- substituted on a ring carbon wth fluoro or chloro or on a ring

ni trogen wth oxygen; R8, R6_and R7 are each independently hydrogen or

Rf |
C1-C3 alkyl ; R8 siSé?iO@iRal%Wa,6-92?11@4:@)@&)5@%99%gc%@-cegtw%ggaf»@y| -al kyl :
RO i s JIRLIN arhs GlnBdin t}g%e?é?ﬁatrg?%l‘i%%lg is’i(ﬂ;ég(ogglg*lr%nt)gslﬁﬁﬁht{leg%h@eﬁné Qb M a

6- menbered saturated ring co atom These conmpounds are
pot entwidinfludrorgahlosg ends a wsgfrutro gemawitls bxyghhogens associ ated wi t h human and

agricultural fungal.infectjons. Additional gspects of, the jnvention relate
to conpositions nlgo%rl{aﬁnaéi taﬁ%e%cé‘dﬁg?ﬂ’?age”élfya}})ﬁéogeﬂféﬁﬁ@rﬁlkgpti onally in
the presence of R gegon alkﬁ?C?@%%/bBaﬁ&P&tCerc?&gélkyloﬂk%léspeﬁ5 of the
invention relate to nethods of préparing a conpound of the invention, to

met hods of prepaki sgnethylpasthylons of the invention, to methods of treating

or preventing fupgal.jnfecti.on i atients usin conmpound of the

“hventton.  and tRORBoHE SBoReRR orghP gar air EEFPEHL At BRes usi ng
a conpRutihifg 1tkggémaest i on. Ot her enbodi nents, aspects and features of the
present invention are either further described in or will be apparent from
t he ensui ng descFhgse compoendsrse patentantidysahagentscysgfulggaipstPAthaRENOESCRI PTI ON

O o THE, L YD %&E&én%hﬁ%&ﬁ&ulhﬂﬁ%héﬁ InfebigtseS to compounds of Formula (1),

and phar maceu%"

Additional aspects of the invention relate to compositions comprising the
compounds of the invention, optionally in the presence of a second therapeutic agent. In
addition, aspects of the invention relate to methods of preparing a compound of the invention, to
methods of preparing compositions of the invention, to methods of treating or preventing fungal

15 infection in patients using a compound of the invention, and to methods of controlling fungal
infection in patients using a compound of the invention.

Other embodiments, aspects and features of the present invention are either

further described in or will be apparent from the ensuing description, examples and appended

claims.

20 DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to compounds of Formula (I), and pharmaceutically

acceptable salts thereof:

A
o,
Py
©
Hn
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wherein:

25 XisOorH, H;



acceptabl e salts thereof: wherein: Xis Oor H HReis CCONRRg or a
6- menbered ring heteroaryl group containing 1 or 2 nitrogen atons wherein
t he het erweargio/gemap i s optionally nono-substituted on &CTiusgooeandseh wit h
fluoro or chloro or on a ring nitrogen with oxygen; Rf,Rg, R6 and R7 are
each independently hydrogen or C-C3 alkyl; R8is G-C4 alkyl, C3-C4

a

cycl oal kyl or -5 cycl oal kyl - al kyl ; .is meth or ethyl ;. d RO are
optional Iy take t‘é&éé&@ﬁ%gd}/rfaoﬁ%me\é’b@ geroa bgfoé‘ﬁ’é?d’n 1 553(% ai ning 1
OXY ge iR QM atdE WRERFEME HelRYSH1 SBuishtioRhRY fonbIubQIHNRHRAS g fvbsnll a

(l'a), and pharmaceutically acceptable salts ‘thereof: wherein the
subst ivitheflberoar ehlago pr ava dieg nitoogenhetiyexygen) fornula 1. In a first

enbodi nent, X i 6 and -t he other substituents ar vided for the
general formul asff%g’ﬁ]aagi&e@b’%ﬁacbdﬁ%‘??fz ‘ﬁ‘tﬂ?'tlﬁgrqggfné}lr?:h'g@%éﬁi dyl or

pysi m di nyl optighgld,yc mrasahet,ichtlogttyPér @,-Cl B 16ﬁkﬁ0£1kw,th fluoro or
chloro or on a rijng nitrogen wth oxygen, and the other substituents are as
provi ded in the Riisaetoyhosgthybnt or the general formula | . In a third
enbodi nent, Re i 4-pyridyl..and the oth S i nt [ Lded in
the first enbodiI?reanntd orar? ﬁgtlg%aglé’r%? enft%)) %?régﬁgﬁn%;égrgeﬁggrre ﬁg%ﬁ%%(gﬁhgnt, Re

i s C( Qohidhing 1 ckdHtémC 3 al kyl) and the other substituents are as
provided in the first enbodi nent. or the general fornula |I. In a fifth
enbodi nent, R i sItgRPresenhivgntioeglserglates;ior qompougdyiot rmulada). aidst i t uent s

ang a%h&ﬁﬂé’éeﬁﬁé’alﬂy”hcﬁ;&ﬁaﬁlééﬁﬁs th&ebpurth enbodi ments or the general formula
l. :

Ia
wherein the substituents are as provided for the general formula 1.
In a first embodiment, X is H, H, and the other substituents are as provided for the
general formula I.
15 In a second embodiment, R°is either pyridyl or pyrimidinyl optionally mono-
substituted on a ring carbon with fluoro or chloro or on a ring nitrogen with oxygen, and the
other substituents are as provided in the first embodiment or the general formula I.
In a third embodiment, R°is 4-pyridyl and the other substituents are as provided
in the first embodiment or the general formula I.
20 In a fourth embodiment, R®is C(O)NH, or C(O)NH(C;-C;3 alkyl) and the other
substituents are as provided in the first embodiment or the general formula I.
In a fifth embodiment, R® is C;-C, alkyl and R is methyl; and the other
substituents are as provided in the first to fourth embodiments or the general formula I.
In a sixth embodiment, R® is t-butyl, R’ is methyl; and the other substituents are

25  as provided in the first to fourth embodiments or the general formula 1.



In a sixth enbodinent, Ris t-butyl, Ris nethyl; and the other
substituents are as provided in the first to fourth enbodi nents or the
general fwormnloe19208n a sevent h enbodi nent, R6 and R7 ar @Cgamskomondspendent |y
hydrogen or nethyl and the other substituents are as provided in the first
to sixth enbodi nents or the general fornmula | . In another enbodi nent of

the i ti , 1 f the_} [ I.S. I { th I
Spect o5 depi i ech iR gRodtmen o SRR b carfh iCBNG0TY HPhen FrBE Bhoe
or a PHAAREMEE SbRlitu¥ntd GRERIAB e &l thelM§t6 Afxkh efbb@imeAMRdhéBietal Forrhile

present invention include the followng (where reference to a conpound of
formulla (1) enconpasses the various enbodi nents and aspects descri bed

bove, | | t hej . jcally.. t abl l£.5): A,
Conposi 1 on_ comiRs* sPRRTTR At {58 iR R pPRpRRLoR B in'ePlodis uyant
or svehjefded ftdi the dXRaiplay 8pédi€s2depf@EPRSE tanfilesCIMBE d1iphIIH23h6 WA LW (Rfthe

Formula (I) and a pharnaceuti cal acceptabl e carrier, adjuvant, or
vehic|féf;et(aé9ormehWWtceina@%ﬂptaioimﬁksth@negﬂ- of (b), further conprising a

second ther apeut g, n88Bbainddlls e RRALTBGANILE Mo CRTRORIdARe Rhnées)
wherein the secon erapeutic age 7S an azo e, a polyene, puri ne or

pyr i mrefenenct te b eoinbdend e folmtilar(l) enhcpmpasyesthediariony erabddinmensnidaspets vat i ve,
a protein_elongation factor. inhibitor, a chiti& i nhi bitor, a nmannan

i nhi bides¢ribed abgwe. & wellps theepharmeceytically aersetakls @BBY ) protein product, or

S, ranorodul o, Al bn BTkl PO A0 Shrkd)

m conaxiphvant, ok weloolezol e, vori conazol e, posaconazol e, anphotericin B

flucytosine, ani gyl af ing o Gl Woflpasitioh cSapRShE A ¥mipound of Formula (1) and
a pharmaceutically acceptable carrier, adjuvant, or vehicle;

(© The pharmaceutical composition of (b), further comprising a second

15  therapeutic agent;

(d) The pharmaceutical composition of (c), wherein the second therapeutic
agent is an azole, a polyene, a purine or pyrimidine nucleotide inhibitor, a pneumocandin or
echinocandin derivative, a protein elongation factor inhibitor, a chitin inhibitor, a mannan
inhibitor, a bactericidal/permeability-inducing (BPI) protein product, or an immunomodulating

20  agent;

(e) The pharmaceutical composition of (d), wherein the second therapeutic |
agent is itraconazole, ketoconazole, miconazole, fluconazole, voriconazole, posaconazole,
amphotericin B, flucytosine, anidulafungin, micafungin, or caspofungin;

® A pharmaceutical combination which is (1) a compound of Formula (I)

25  and (2) a second therapeutic agent, wherein the compound of Formula (I) and the second
therapeutic agent are each employed in an amount that renders the combination effective for
treating or preventing fungal/bacterial infections;

(2) The combination of (f), wherein the second therapeutic agent is an azole, a
polyene, a purine or pyrimidine nucleotide inhibitor, a pneumocandin or echinocandin derivative,

30 aprotein elongation factor inhibitor, a chitin inhibitor, a mannan inhibitor, a

bactericidal/permeability-inducing (BPI) protein product, or an immunomodulating agent;



(f) A pharmaceutical conbination which is (1) a conpound of Forrmula (1) and
(2) a second therapeutic agent, wherein the conpound of Forrmula (lI) and the
second t woapsutpm3agent are each enpl oyed in an anount PCmAIS200800455% t he
conmbi nation effective for treating or preventing fungal/bacteri al
infections; (g) The conbination of (f), wherein the second therapeutic

agent is an azol a polyene, a purine or pyrimdi nucl eoti de.inhibitor,
a pneunocandi n cf?‘) echﬁ&%‘?&ﬂ%?ﬁ‘%’e‘?f{@btﬂ\?&m_ eﬁﬁﬁ?ﬁﬁlﬁ@%ﬂ%ﬁ%‘ % act or
i nhi biifr@donaol€ NetdddnhHié, BhicBhazofk, mmol'e%rmoh%ole,%osaconazole,aarr]nphotericin

bactericidal /perneability-inducing (BPlI') protein product, or
i mrund@ydbhglymsinegaradeafungin, mitafunginperraspadungif; (g), wherein the second

t herapeutic agent, is (tragonazole, . ke opazqgl e, m conazol e, .fl uconazol e,
vori conazol e, p )aconéiﬁég?glgﬁ‘ﬁhﬁ’t‘té‘?g @%'@BQPWYB@TE‘HFH 4 3bieRt 4 Hﬁ%izn,
M saf YRGHESE cokprisfPadmiAtitdting(tb khe/subRich ¢l e@éctive Riduht Ha Eordpslim ofFodinukan
synthase in a subject in need thereof conprising admnistering to the
subj edD; an effective amount of a conpound of Forrmula (1); (j) A method of

treating or prevgntin e dnfections l.n a subj. | eed .t e
conpri si ng adm ny’st erlfqr?éré{ ﬁ%i %’ﬁté'eastlﬁl joégfev ARG ng%?évlé?%%ﬁ%{ﬁ %&b;&génrr%%egnd

of Forthetkéf domprisirg) adhhiaiseeringad tied subject ambfféttive ahfvtine oM osinpowid dfdormbR (1),
is admi nistered in conmbination, either sequentially or concurrently, with a
secondD her apeutic agent effective against fungal/bacterial infections; (1)

ggﬁymt hod of ( &) O"m?ﬁéaf.n@thgﬁ%f %ﬁ,ﬁ\’glﬁkgeﬁlngé @(Flﬁﬁ(?%ﬁ IRl aSTREs AinRterdd

ene, a puri r pyrimdine ot I'tor, a pneunocandi n or
echi naoaogbmatien, erthtt segnestigblyatr ebncuetentigavitba stamidaherapdiitio dgont, effecohe t i n
i nhi bitor 'o@‘ malpbnan inhibitor, a bactericidal/perneability-inducing (BPI)
pr ot ei%* P odliEY, agleng mf‘?ﬁﬁ‘ﬂﬂirrmdul ating agent; (nm) The nethod of (1),
wherein the secqpd t heRapeiHol ©f S Wheretn thesBENAaB&hFeutic agent is an azole, a

polyene, a purine or pyrimidine nucleotide inhibitor, a pneumocandin or echinocandin derivative,
15 aprotein elongation factor inhibitor, a chitin inhibitor, a mannan inhibitor, a
bactericidal/permeability-inducing (BPI) protein product, or an immunomodulating agent;

(m)  The method of (1), wherein the second therapeutic agent is itraconazole,
ketoconazole, miconazole, fluconazole, voriconazole, posaconazole, amphotericin B, flucytosine,
anidulafungin, micafungin, or caspofungin;

20 (n) A method of inhibiting (1,3)-3-D-glucan synthase in a subject in need
thereof comprising administering to the subject a pharmaceutical composition of (b), (¢), (d), or
(e) or the combination of (f), (g) or (h); and

(o) A method of treating or preventing mycotic infections in a subject in need

thereof comprising administering to the subject a pharmaceutical composition of (b), (¢), (d), or
25  (e) or the combination of (f), (g) or (h).

The present invention also includes a compound of the present invention (i) for
use in, (ii) for use as a medicament for, or (ii1) for use in the preparation of a medicament for: (a)
inhibiting (1,3)-6-D-glucan synthase in a subject in need thereof, or (b) treating or preventing
mycotic infections. In these uses, the compounds of the present invention can optionally be

30 employed in combination, either sequentially or concurrently, with one or more therapeutic

agents effective against fungal and/or bacterial infections.



ket oconazol e, m conazol e, fluconazole, voriconazole, posaconazole,
anphotericin B, flucytosine, anidulafungin, mcafungin, or caspofungin; (n)
A et hod wb 20rlitbdosi ng (1, 3)-/3-D-gl ucan synthase i n a ®ubjusetoviomsseed

t hereof conprising adm nistering to the subject a pharnaceuti cal
conposition of (b), (c), (d), or (e) or the conbination of (f), (g) or (h);

and (o) A nethod of treating or_preventing nycotic infections in a supject
in need ther eof %ﬁﬁp Péﬂ&le&mf}rﬁsf%mpﬂgl mrﬂ@ds(ﬁs%va 148 {9 YeBIRA o)
CONMPOSthid QBh Gnbb&iment ﬁ)a’ry be®bmbRhed%ith Bhe Bmofe,o&m%rr@ﬁﬁdﬁ?mgﬁts,( fodthe E&bntGhat( ) .

The present invention also includes a conpound of the present invention (i)

f or ussmch i cofmbinatibo prarsdesasstablaedinpawshandf is conssterfti with thiealesargeionrofitine
tion of ' for: i nhi bi ti |,3)- -D-gl h
P Gt HOR S rob dsrstb o g dipéass &l comrntions aBamelhoR>C

i nfsectirgtitled hé)(d) HES8H N bV SreaRABRIIOA S0 Ricidie I PEE ST ehtd 68 Bld QfoRRds,
optionally be enployed in conbination, either sequentially or concurrently,

wi t h dnelugingrsbelecmhbedimpatst dsaesleiiom cofrbinations obembodimentsragdhe eamopaynd.

b ial inf ' : h ' f the. l.ded ab ,
TS o be undelolasieh iaf oSRRRSLTRR Tl P R Al C P B or

nor e - adoRgouRdDakicttititabove, indRatdtsabitithtiais asemlvdled Ol tbahe OxteR tAMitHES a
stabl e compound and is consistent with the description of the enbodi nments.
It is Yhstithentspsovide stablercomusungdheqnsistant srthdhe definifont conpositions and
hods provi ded,gas;,: - - . nel ude al |
gﬁ%)odi ment s of t‘ﬁg&‘é‘g’%o%@é’?ﬂ&%%%@% ngV@a@h%&gg@%@%ﬁ@mg&ﬂ% %gul t from
conbi nammeRions, combdntitivantiad afetidds setaforth dim ¢h)-(bpataddiand ol udet sétSForthdkettzt ood
that, in the description of enbodi nents of the conpounds as set forth

above, PPSffi RERERETERIb SR iR TR P TR RIS e [y epidon FrapPlowed HETsiRAT 2 ¢ he
el s S SO, PO SR A Al i
conpostheseemshodooenss anwicbas thosd destribed ersatbefooy, tthe compaind(rody efponellsbd t he
. b Suested Eno{hte qmi'ng oI’ Q %harmaceutically acceptable salt or hydrate when appropriate.
The present compounds (including pharmaceutical acceptable salt and/or hydrate
forms) have antimicrobial (e.g., antifungal) activities against yeasts and fungi, including one or
more of Acremonium, Absidia (e.g., Absidia corymbifera), Alternaria, Aspergillus (e.g.,
Aspergillus clavatus, Aspergilius flavus, Aspergillus fumigatus, Aspergillus nidulans, Aspergillus
20 niger, Aspergillus terreus, and Aspergillus versicolor), Bipolaris, Blastomyces (e.g., Blastomyces
dermatitidis), Blastoschizomyces (e.g., Blastoschizomyces capitatus), Candida (e.g., Candida
albicans, Candida glabrata (Torulopsis glabrata), Candida guilliermondii, Candida kefyr,
Candida krusei, Candida lusitaniae, Candida parapsilosis, Candida pseudotropicalis, Candida
stellatoidea, Candida tropicalis, Candida utilis, Candida lipolytica, Candida famata and
25  Candida rugosa), Cladosporium (e.g., Cladosporium carrionii and Cladosporium trichloides),
Coccidioides (e.g., Coccidioides immitis), Cryptococcus (e.g., Cryptococcus neoformans),
Curvularia, Cunninghamella (e.g., Cunninghamella elegans), Dermatophyte, Exophiala (e.g.,
Exophiala dermatitidis and Exophiala spinifera), Epidermophyton (e.g., Epidermophyton
Sfloccosum), Fonsecaea (€.g., Fonsecaea pedrosoi), Fusarium (e.g., Fusarium solani),
30  Geotrichum (e.g., Geotrichum candiddum and Geotrichum clavatum), Histoplasma (e.g.,
Histoplasma capsulatum var. capsulatum), Malassezia (e.g., Malassezia furfur), Microsporum

(e.g., Microsporum canis and Microsporum gypseum), Mucor, Paracoccidioides (e.g.,

-7 -



precedi ng paragraph, wherein the conmpound of the present invention enployed
therein is a conpound of one of the enbodi nents or aspects of the conpounds
descri bedvabkowei19don all of these enbodi nents as wel | asPChaseod®ssss? bed

her ei nbel ow, the compound may optionally be used in the formof a
pharmaceutically acceptable salt or hydrate when appropriate. The present
compounds (i ncludi ng pharmaceutical acceptable salt and/ or gé//?rate forns)
have di¥recaAceidinires braglignsis)aRenicilignl§-galerigiliva mageialPradidaand f ungi,

i ncl uds; r r i L H 8,689 Psel i Sndrig eg ymbi fer) ,

Al ter ?alt ?%‘%%’%8?%’?1 rtljészlfm e.%&f{g%perelé,iapﬁfgk g?’%@é)?uge Asper grill ?ug’f | avus,
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terreus, and Aspergillus versicol gr Bi pol ari s,. Bl ast om/ces . g.,
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gl abratd), ¥ Candi 53&6ui i@ ecr%ndi(ji;j,@llstasgdi da ig%r‘d’l’ DB, . Candi da

| usi t diricheder@mmdridhoplarora(ess.| Bsilophlan died tegperghveistand JiricabphytorCarhaivgy and

stel | at oi,dea, ndida tropicalis,. di da ut,i | i dida lipolvtica
Cand LRk AT R el TRMiased b eigsh b IS ror g SR
carri orieiprédedt Edrptami® kielidt bhlyoktefil d8sihst Jepfifidid QIR syStehic htagti di oi des
immtis), Cryptococcus (e.g., Cryptococcus neoformans), Curvul aria,

Cunni rRgHweenic anycetig infectinnsi bujiatseeisel againd wsganismey ¢rasiogisypationl fmgak| a

(eng. . i AL}t di ' pi-Rif ' t on
(305, infEBBE SR A PRI 8 AR bR AP0 e Shbbun SARE BREGK 2
Fusar iibvenfien @re pdrtiwl sl y effeqlverighinstGespierdi il flaeR, Asper&Hos fintbaros adendliddum
and Geoé_ri chum cl avatunm), Hi stoplasma (e,g., Hi st %pl asma capsul at um var.
caps ul%Abiaays; CWH‘I"’%&"@E@&”(’%?@C’W%&P%@é’f?@Wﬁ’i‘% QRGChaRRTEYSS 5@#&%%?@. .

M Cr OSRALUP), Cg{pgﬁ%g%ggg%%pspor um gypseum, Muicor, Paracocci di oi des

(e.qg., Parac rasiliensis), Penicillium(e.g., Penicillium
mar nef f ), Phi al lnphow af theirtantifeyeat aetivityatempdmds vbEgsnuls (I) erquseful for the

IS L S i 30035 O PSS SR

Or YZaghd spatemitah Q8 aafecBosb in sRAL €HEMAITYKAB 0fA MAY0SA, 2A3troi eSS BAEd UM

(e-g. 'bronchus, lung, endocardium, brain, meninges, urinary organ, vaginal portion, oral cavity,
ophthalmus, systemic, kidney, bronchus, heart, external auditory canal, bone, nasal cavity,
paranasal cavity, spleen, liver, hypodermal tissue, lymph duct, gastrointestine, articulation,

20  muscle, tendon, interstitial plasma cell in lung, blood, and so on.

Therefore, compounds of the present invention are useful for preventing and
treating one or more of various infectious diseases, such as dermatophytosis (e.g., trichophytosis,
ringworm or tinea infections), athletes foot, paronychia, pityriasis versicolor, erythrasma,
intertrigo, fungal diaper rash, candida vulvitis, candida balanitis, otitis externa, candidiasis

25  (cutaneous and mucocutaneous), chronic mucocandidiasis (e.g. thrush and vaginal candidiasis),
cryptococcosis, geotrichosis, trichosporosis, aspergillosis, penicilliosis, fusariosis, zygomycosis,
sporotrichosis, chromomycosis, coccidioidomycosis, histoplasmosis, blastomycosis,
paracoccidioidomycosis, pseudallescheriosis, mycetoma, mycotic keratitis, otomycosis,
pneumocystosis, and fungemia. The present compounds may also be used as prophylactic agents

30 to prevent systemic and topical fungal infections. Use as prophylactic agents may, for example,
be appropriate as part of a selective gut decontamination regimen in the prevention of infection

in immuno-compromised patients (e.g. AIDS patients, patients receiving cancer therapy or
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Scedospori um api osperun), Scopul ariopsis, Sporothrix (e.g., Sporothrix
schenckii), T choderma, Trichophyton (e.g., Trichophyton nentagrophytes and
Tri chophyworroroubip2ea) , and Trichosporon (e.g., TrichospoPom/uss@ion4ss?
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li ver anﬁyﬁxMBHlOtﬂlL tHxamiples dﬂpmime@upynmghﬁé nmleﬁtelstlnmbnoxarthateuiplbe ased in
nmuscl e, tendon, interstitial plasma cell in |un bl ood,. and .so on.

Ther efc‘@f@m&l@ﬁﬂaﬁh@g paqsetlwnpﬂ%@éﬁtnclqﬁi@elmt.%ﬂ%tqgnlé&detpuﬂuﬁc)ﬁ?%? evRaly¥ing and
tngat idigy kaﬁém?ahss A p¥@ pif c?]@*' lkk&fn?&hb QU HlRRRRETe XS %ﬂ)tﬁ‘? class of

der mat ophyt osi ophyt os ringwormor tinea Infections)
at hl ettberapentic,agpiats dmyu‘myehe ysied yn casbisater with dihe(prpswt yd:mpalmds 1n¢1ndl®rdhrt1rgo,

fungal. di as a.vu | itis e rna
cand dnbRBS, EAbies ol Sipnaanart bt amubiE el fedhedsh it tortptich pih Bl

t hr ushyradedt é/cﬁﬂ;bdhﬁhs fRAHcIb@SAré hot IErhited RC KraNSH §nd mgsltﬁé}%f SExamples of
trichosporosis, aspergillosis, pen|C|II|05|s fusari osi s, g nmycosi s,

spor otAncemesingin etrgchinnegrdis iderivatives it oiad depsed insconmhisatis wishdd present
bl,gst o O%%ﬁh?s it [igcb[%? Gl '191%?%“18 StifsfultE Wt SEEHR! PRk YGa" OB

nmycoti Cc Kera COSI
caspofungin. Examples of mannan 1nh1b1tors that may be used in combination with the present

compounds include but are not limited to predamycin. Examples of bactericidal/permeability-
inducing (BPI) protein products that may be used in combination with the present compounds
include but are not limited to XMP.97 and XMP.127. Examples of immunomodulators that may
20  be used in combination with the present compounds include, but are not limited to, an interferon,
(e.g., IL-1, IL-2, IL-3 and IL-8), defensines, tacrolimus and G-CSF (Granulocyte-colony
stimulating factor).
As used herein, the term “alkyl” refers to any linear or branched chain alkyl group
having a number of carbon atoms in the specified range. Thus, for example, “C.¢ alkyl” (or
25  “Cy-Cg alkyl”) refers to all of the hexyl alkyl and pentyl alkyl isomers as well as n-, iso-, sec- and
t-butyl, n- and isopropyl, ethyl and methyl. As another example, “C,.4 alkyl” refers to n-, iso-,
sec- and t-butyl, n- and isopropyl, ethyl and methyl.
The term “cycloalkyl” refers to any cyclic ring of an alkane having a number of
carbon atoms in the specified range. Thus, for example, “C;_4 cycloalkyl” (or “C3-C4
30 cycloalkyl”) refers to cyclopropyl and cyclobutyl.
The term "cycloalkyl-alkyl" (or equivalently "alkyl-cycloalkyl") as used herein,

refers to a system that includes an alkyl portion as described above and also includes a cycloalkyl
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pneunocystosi s, and fungem a. The present conpounds may al so be used as
prophyl actic agents to prevent system c and topical fungal infections. Use
as prophyweacoionigent s nay, for exanple, be appropri at e Pa3/Usa000/004552

sel ective gut decontam nation reginen in the prevention of infection in

I mmuno- conpron sed patients (e.g. AIDS patients, patients receiving cancer

ant | DIBETEn b5 SSEB HRay aneapenss, Fiiray ko lEeR i Sitay ¥,

| at r 008Rjsh $htRlAfe cFRIBNRYIES (RE alR§PpGRRoh NThe SFOEIRA HSHer 0 c&BBR hfoaid AN Wi th
the present conpounds include, but are not Iimted to, fluconazole,

vor i coleaelohlsyl-alkyH systams Irefersite thxtote nomber of cobrrabms in bothdbaalkyl and the

det oconagzol.e, clotrinmazol e, ~apd S n l.e. npl es af pol yenes that may
bo. s RIS ARG T ERFGH 5 Crhe aaRAr e BT Reim B ar e not

I 5l t ageth9l éua?}yp EldibyRycla I, infleth 1L RASHITH, editytioptapyl,or ms t her eof
such aseA Ig CET, XI\/BI SO\/E, zycz:ingll:d/gﬁ}lﬁHOCIill_.%)Exarrpl gsgoty p())gr(?)r%,e or pyrimdine
nucl ecticlh@romtinptibyb cyclopepylethyl isad gydabutylmethyli nati on with the present

conpounds inclu ‘ o Lk f 0S| ' h as
ni kkonyci nes, i gﬁb%rg | cﬁ%@ggﬁi (l?ﬁofrgyléﬁﬁrg&% %rﬁ%%b%gﬁ%‘g%@ﬂ &%)c%bﬁz?(ﬁg?ass
of t hegahpmuatively agfemédtd dsefluomdychhgo Usetho, anddb).nati on with the present
conpounds includes chitin inhibitors. EX%%)I es gf el ongati.on factor

i nhi bitors that Mapsehereiadthe ey s isuseshhgieingdenpteslEmativesbamandihere
i Nl ud@r%tgggcgﬁﬁdehm ted to, sordarin and anal ogs thereof. Exanples of
ndin dr ec '

pneuno I nocandi n derivatives that nmay be used in conbination
with the presentUnkespenpressly stated tethelzontranyealhoingbs otdddebrein arecinclufiveg For

ani dul af ungi n,, m caf ungi n,, an aspofungi n. Ex | es. of manpan i nhibitors
hat - P AP oS B SRR 4 AP RO o 0 AHSOUHOES, MEREAIDC EE ar o
not | igghicBtalP1,2, 8 MifetctoatbrR MM 18 21s8fto BaGh&drktobd @t REY PR clted MérefuCi Ng
(BPI') protein ﬁigjgducts that may be used in conbination with the present

conpoundgdesivithindtssgeparlbofibe shb-manges wihindbet gngendhya/for examplesranpl es of
dul at.ars that be used ntb a w Lh the sent .conpounds

| 01 na R el iRt SR, B RSBl ol iR aERETS LG
| L- 8) , aspedtetieted®shetdraeydiciriigs camdinindSho 4 Getervataany Beoradediyatoms, 1 to 3
heteroatoms, 2 or 3 heteroatoms, 1 or 2 heteroatoms, 1 heteroatom, 2 heteroatoms, and so forth.
Any of the various cycloalkyl and heterocyclic/heteroaryl rings and ring systems
defined herein may be attached to the rest of the compound at any ring atom (i.e., any carbon
20  atom or any heteroatom) provided that a stable compound results. Suitable 5- or 6-membered
heteroaromatic rings include, but are not limited to, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl
and triazolyl.
A “stable” compound is a compound which can be prepared and isolated and
whose structure and properties remain or can be caused to remain essentially unchanged fora .
25  period of time sufficient to allow use of the compound for the purposes described herein (e.g.,
therapeutic or prophylactic administration to a subject). Reference to a compound also includes
stable complexes of the compound such as a stable hydrate.
As aresult of the selection of substituents and substituent patterns, certain of the
compounds of the present invention can have asymmetric centers and can occur as mixtures of
30 stereoisomers, or as individual diastereomers, or enantiomers. Unless otherwise indicated, all

isomeric forms of these compounds, whether isolated or in mixtures, are within the scope of the
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stimulating factor). As used herein, the term"alkyl" refers to any linear

or branched chain al kyl group having a nunber of carbon atons in the

speci fi edwpanga19iBus, for exanple, "G -6 al kyl" (or "@CTWASB00I0B4EET )

refers to all of the hexyl alkyl and pentyl alkyl isoners as well as n-,

I so-, sec- and t-butyl, n- and isopropyl, ethyl and nmethyl. As another

exanple, "G - alkyl" refers to n-, iso-,_sec- and t-butyl, n- and

i sopr dgIent aVﬁW%rélsm% ed within th 3509 pE S ArRSpRS inveRtigrtark o es farms

ring off tR&pRb&AREMPBYI s AePittdaer of carbon atoms in the specified range.

Thus, for exanple, "C3-4 cycloalkyl” (or "C -C4 cycloalkyl") refers to

cycl opropyl and Whehabywvgtiabld hecuremore thye boatikglin ahk goristifaant egyin Kerimava (1y

"al kyl -cycl oal,kyL." s.used herejn, .refers to.a syst.emthat.includes an

ai ky! ob ad Ay ol BRadpi et dleloripy ShRptited el SR ARR ik SFAPET 6F

descr i dacH oahipedce AlihdsgeRBEtt of @s Aelifiyioh @BeveyY ofhek Mééhn(eﬁée."ﬁls'é#mﬁbﬁﬁh@@is'@f' ")

may be through either the cycloal kyl or the alkyl portion. The specified

nunbersudstitientp and/ax wariablas arg permissite onbyl ik such aoyprhirgtions s¢sattdn stablene t ot al

nunber  of cagbon atons in both the alkyl and the cycloal kyl parts. Exanples
c-C cfcl oal'kyl -al kyl include but are not limted to methyl cycl opropyl,

di met hyl cycl opr ophd termekiibystieyted ipokudes mehdydndyil ppitsssyktionyscd pahapy| met hyl ,

cycl oprugpyl et hyl. and cycl ohutyl nmet %l" The term "hal ggen” (or "hal 0")

r ef er SUPEIRERTSP theeextenisach siaele gpd mutldplg substigyiondinclyding AuMGRIe sYbstigitionatd t o
asof | r; : i i Lo used
narei e GunERo e ANEay R, Wiflhoe AProtay SE S B chifarh S BLiffon 7S

Unl essnamgdrsebstityergtispethitted omenycatonriararingelg. ranagek aciytledlkiyk radieteraargl, or a

i nclusive. For. exanple, a .heterocycli.c ring described as containing from?™
"o PelEowielih At iR s ocdn R Ao we T g i el onm 1
i s al s@nipgpul@ understood that any range cited herein includes withinits

scope all of the sub-ranges within that range. Thus, for exanple, a
A bond terminated by a wavy line is used herein to signify the point of attachment

15  of a substituent group or partial structure. This usage is illustrated by the following example:

Z N OH
. .

X
N o

/

The compounds of this invention are also useful in the preparation and execution
of screening assays for antifungal compounds. For example, the compounds of this invention are
useful for isolating mutants, which are excellent screening tools for more powerful antifungal

20  compounds.

All compounds of the present invention may be administered in the form of
"pharmaceutically acceptable salts" or hydrates as appropriate. Other salts may, however, be
useful in the preparation of the compounds according to the invention or of their
pharmaceutically acceptable salts. For example, when the compounds of the present invention

25  contain a basic amine group, they may be conveniently isolated as trifluoroacetic acid salts (e.g.
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het erocyclic ring described as containing from" 1 to 4 heteroatons” is

I ntended to include as aspects thereof, heterocyclic rings containing 2 to
4 het er oaworz10/39m8 4 heteroatons, 1 to 3 heteroatons, PCOUS20MMILBEDat ons,
1 or 2 heteroatons, 1 heteroatom 2 heteroatons, and so forth. Any of the
various cycl oal kyl and heterocyclic/heteroaryl rings and ring systens

def i h ' be att dto.th t.of th d at [ t
(o oURS B e S e n s b BB TR AT LA S B e ompound
r esul tiscludihgtphatBadeuti€411y0acaBThisIe alts) ﬂia@r&?arc%mﬂigaea by GSnuniledr 6 Standll ar e

not limted to, pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl and triazolyl.
A " st apethodskngyoundhe arta Feoexample, anappropsiate 198 epelgnge sepimmayibsemplexeddad

wh ¢ M ; : . .

s G HS? U A AR B TR 6P R b B MR g i

COBPOUdHlink MaytHeeacpomplsiRd byataidaiied cthedekmbwieintthe aftiegapittaligatidn with an
prophyl actic adm nistration to_a subject). Reference to a conpound al so

i ncl UCRPPTORTIALE IBOELHRTS kase sucy a%%@@%c%@f desirpd aming saits mray thgmbepisparsd i
resul t | ' : ] t NS..qCcertain
of the g‘%}nv%%ﬁ%%gbgﬁl%rﬁg’ r%fricégjgr}ﬁ ¢ :fi%gg%%els‘gﬁﬂggﬁl a%/&é}ég{s?f;n%rrel?érkgﬁlg é‘r:\ltd ers and
can ocCRepreseatativ pharasceiliticallg aecipsabieqsaternaryegnmoniuyi chltalindudesthe feltoveing:, or
enant i onmer Unl ess otherwi se indicated, all isoneric forns of these

compouhEoch enélﬂ?%t%dahaf T FATDRANBFACH AR tarple: GlfTAle Mafate suedipaie.dpctate,
t hepr egeiite] ﬁﬁ%?ﬁté,q{ipplﬁ‘béom'aféﬁie?gﬁlgoﬂ‘dté,iysébrf)g't@, &fé%gﬁ,ngglgce?gﬁe Rigasae

invention are tautoneric forms of the present co dépi cted. Wien
any vaglieiybmatequapisnaterkenzoate, mesyldte,tesylate arigate, dacobipnant laurylsubfatepr nul a (1)

AL TR N E R ST O R
def i ni dpadisfateS HPArBbRIMIAE, PGS 6H>RIMEE - citdabiite, HRAHAERA LRicyRiafelRed | t uent s
and/or variables are permssible only if such conbinations result in stable
conpoutdsylaiheMaay af thegempoundseef the fvicnten carpnen acidig cptiogykepeidimaietyom by a
nalgﬁd which case suitable pharmaceutically acceptable salts thereof may include alkali metal salts, e.g.,
sodium or potassium salts; alkaline earth metal salts, e.g., calcium or magnesium salts; and salts
formed with suitable organic ligands, e.g., quaternary ammonium salts.
The present invention includes within its scope prodrugs of the compounds of this
invention. In general, such prodrugs will be functional derivatives of the compounds of this
20  invention which are readily convertible in vivo into the required compound. Thus, in the
methods of treatment of the present invention, the term "administering” shall encompass the
treatment of the various conditions described with the compound specifically disclosed or with a
compound which converts to the specified compound in vivo after administration to the patient.
Conventional procedures for the selection and preparation of suitable prodrug derivatives are
25  described, for example, in "Design of Prodrugs," ed. H. Bundgaard, Elsevier, 1985, which is
incorporated by reference herein in its entirety. Metabolites of these compounds include active
species produced upon introduction of compounds of this invention into the biological milieu.
The term “administration” and variants thereof (e.g., “administering” a
compound) in reference to a compound of the invention mean providing the compound or a
30 prodrug of the compound to the subject in need of treatment. When a compound of the invention

or a prodrug thereof is provided in combination with one or more other active agents (e.g., other

antifungal/antibacterial agents useful for treating fungal/bacterial infections), ‘“administration”
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substituent to the extent such single and nultiple substitution (including
mul tiple substitution at the sane site) is chemcally allowed. Unless
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when t'he conpoun preseéen fvent 1 on con am ne group,
t hey rfaMptbﬁtm@feoénl ently isolated as trifluoroacetic aci d sal ts
(e.g.following HPLC purificatiaon). Conversiqn of the tr quoroacetlc acid

salts to other shhgiermi“sebieet alteppativelyasiered 40 h?reﬁb%ﬁéb’ta%‘l@ as1sed herely pe
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an appropriate ion nge resin ’may eerrp oyed té generate the desired
salt. tﬁatraemad)bsemaypnonmqmmmm of a trifluoroacetic acid salt to the

parent free am cco ished b tandard t hods kn vvn. in the art
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Q her deasiousd oﬁﬁhdi‘ﬁlaééﬂticﬁl AEYit IREAIRE (K BIBRIERA] bPAmRAARAY Rlthbiaah afRARET Dby
reacting the free base with a suitable organic or inorganic acid.

Repr esepens pnimab hahwaerethait csdaelnyg mbﬁobsaa)rqsezqgl@ﬁrewqmyarammndmh doglaror
08t arndetTpteag, QBT eppHlAG Bpistec Rl b £ IRRPENEan S BIEANR Frounc
for the allev1at10n of the symptoms of the disease or condition being treated. In another

embodiment, the effective amount is a “prophylactically effective amount” for prophylaxis of the
symptoms of the disease or condition being prevented or for reducing the likelihood of
occurrence. The term also includes herein the amount of active compound sufficient to inhibit

20  (1,3)-B-D-glucan synthase and thereby elicit the response being sought (i.e., an “inhibition
effective amount”). When the active compound (i.e., active ingredient) is administered as the
salt, references to the amount of active ingredient are to the free acid or free base form of the
compound.

For the purpose of inhibiting (1,3)-8-D-glucan synthase or preventing or treating

25  fungal infection, the compounds of the present invention, optionally in the form of a salt or a
hydrate, can be administered by any means that produces contact of the active agent with the
agent’s site of action. They can be administered by conventional means available for use in
conjunction with pharmaceuticals, either as individual therapeutic agents or in a combination of
therapeutic agents. They can be administered alone, but typically are administered with a

30 pharmaceutical carrier selected on the basis of the chosen route of administration and standard
pharmaceutical practice. The compounds of the invention can, for example, be administered by

one or more of the following: orally, parenterally (including subcutaneous injections,
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stearate, fumarate, hippurate, mal eate, gluconate, ascorbate, adipate,
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fusct | QRabntiial NALiokeSpiRimbb&iticaRasRgtabef cathérs, dd?m?ﬂis' 0 ViR, an 1aeadl ly

convertible in vivo into the required conpound. T I n the nethods
treat rmnmar@tiortsweltphlei@mrah aeministraton (e, suspenstandns YRS ehmmgmldsthalhke) can

enconpass th r| ous,condi §iaons bed

corrpgﬁond’rg% ‘fcgg lfqu eghl? éues or nvxlnﬂt% }He a corrpaonunrapv\ﬁ%& %’8 ngfh[assu?]ba? he
speci fwater, gwmlsu Bills, lafcottbMand thelika dSolid mrepahticz sufablB€oruibl fMhinistration
Convent i onal procedures for the selection and preparation of suitable

pr odr L(@ ghOmBsES: DB, eapsulge and tableds) crp be prapdRdaaccordingiodeehniqes BRoWR gy the:

e , 0 a r nce herein
i f\l i ts entl rg‘{aeg’% IWEL‘?% OE? 65 %?él t%&ﬁgbéﬁb%dégﬁéf(m{ E%gwg%tfs ] @Iégésrg’em es

pr oduahsinwgmmngmgemsland therlikef Rasemaahasnmfsitidns san by prepared ak:crtrdutghe

bi ol og| . mlieu e ter "adnjnistratio and vari ants ther eof
"adni e lfeﬁgno‘gne%% i (YRIcH Y&W@i&yest?rﬁeavae%@ﬁa&ﬁwea@n@ HBt‘?ﬁ‘ﬂ}]éfrﬂth‘Hn

mean thféﬁ%&gsﬁéﬂ%s%%ﬁmﬂ% . BrjRMIE 8uBdnst A cthrd oTHAhEG¢

bE
need of "treatnent. Wien a corrpound of the |nvent|3)n or a pro gt reof |s
provi denbwmndhmmlt mdietenm thei cabriareemprisena salimelselutiant d glecwgesntmlo@@rg splutioher

f ./.anti bact : t ful for, treat f / |
" P RORRE i of FinRaRE ghropt oHytief deckPRbh SLmelblR sudic s v in
I ncl udgep@inghafficeatihl ©BHIpBEItioAs oPhe Pr&skMInPdntionang QTRMYES s sWikbi fig and

ot her agents.
use in said compositions is provided in Remington’s Pharmaceutical Sciences, 20™ edition,

edited by A. R. Gennaro, Mack Publishing Co., 2000.

The compounds of this invention can be administered, e.g., orally or

20  intravenously, in a dosage range of, for example, 0.001 to 1000 mg/kg of mammal (e.g., human)
body weight per day in a single dose or in divided doses. An example of a dosage range is 0.01
to 500 mg/kg body weight per day orally or intravenously in a single dose or in divided doses.
Another example of a dosage range is 0.1 to 100 mg/kg body weight per day orally or
intravenously in single or divided doses. For oral administration, the compositions can be

25  provided in the form of tablets or capsules containing, for example, 1.0 to 500 milligrams of the
active ingredient, particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, and 500
milligrams of the active ingredient for the symptomatic adjustment of the dosage to the patient to
be treated. The specific dose level and frequency of dosage for any particular patient may be
varied and will depend upon a variety of factors including the activity of the specific compound

30  employed, the metabolic stability and length of action of that compound, the age, body weight,
general health, sex, diet, mode and time of administration, rate of excretion, drug combination,

the severity of the particular condition, and the host undergoing therapy.
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As used herein, the term"conposition” is intended to enconpass a product
conprising the specified ingredients, as well as any product which results,
di rectly wo 20roditpm®at | y, from conbi ning the specified i ngcediSermws0458y
"pharnmaceutically acceptable” is nmeant that the ingredients of the
pharmaceutical conposition nust be conpatible with each other and not

del eterious to the recipient thereof. The term "subject"” (al terngél vel y

referred to herelif %rgsenﬁame@mn §lsq includes PrRSEESER, foranaing P@naﬂur%ﬁ‘m Prmula
prefer bI Hg;mg[l] f; FW R3g thRowigect of
treat % gcbs rvatﬁ%f;mg rdgirgéﬁ%gh%{n?a Ql?ar%']g fectn ?)(gﬂlaerrfgu%t as used
her ei rreamaxansclndm&s aadenamples, mnodnﬁcmmmmlumebfofropMaangana:temailenﬁlglmfunglhat

elicits the.biological nedi ci pa spopse in a ti.ssue, syste ani

uran BYURERBERUS dgetiegodty piodee EPRHERR eyb e AbFPRRon bt Ao ae oy
ot Ber \flded¥he 'B%'Elapés[‘ TR, RITRe @hl@ﬁ@tcollééﬁ%n%fffﬂ?é:}dn‘éﬁcm% Clfur Collection and
“therapeutically effective anount" for the alleviation of the synptons of

t he diassigsesl apcessmonumber AKCG 6486@ah6dvasllsolauadﬁm livimgdetives af an umidentified

o oL, TR of R B R RSP Ho TR s Sy P3N S

t he | iN&!s, 1580720 theQotntscatoehicH B Heew;ala& orafed BitRSerfiedh its leh@retyyount  of
active corrpound sufficient to inhibit (I,3)-/3-Dglucan synthase and

t hereby elicit tHee foggwm@v%@iangvl%uwratq thesystematic name Bid nemberngct i ve
unt gredient) is
m ni é%‘er\é\gﬁge&pﬁofggﬁtﬁewl%@?%ﬂ%é)g'ﬂ%eopm?@ adr%ﬁtﬁ{)rpof active ingredient are
to the free acid or free base formof the conp(? or t he purpose of
inhibiting (l,3)-/3-Dglucan synthase or preven or treating fungal
infection, the conpounds of the present inventi en,: optlonal ly in the form

of a salt or a hydrate, can be adm ni stHgdH any/~Qeans. t hat produces

contact of the active agent with the
4a  q0b|
12a
H 1

13

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-(acetyloxy)-8-[(1R)-1,2-
dimethylpropyl]-15-(B-D-glucopyranosyloxy)-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-
4-hydroxy-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic

15 acid (common name: enfumafungin).
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agent's site of action. They can be adm ni stered by conventional neans
avail able for use in conjunction with pharmaceuticals, either as individual
t her apeutwo 2agemp®3or in a conbi nati on of therapeutic agemus2009e4s5Tan be
adm ni stered al one, but typically are adm nistered with a pharnaceuti cal
carrier selected on the basis of the chosen route of adm nistration and

st andard pharmacguytj ca actice h 0 n the i nvent n, for
exanpl e, be adm ﬁ%‘{ag é@ép{&gérﬁga%ﬂgh’éﬂwf# ﬂgﬁ}‘g%'l(mnﬁﬁthoé}r))a%'l?{)éal l

par ent @hRtHypropNg145i o1 QQ%HE&IHIQWSI 6,54, 28td, ) $0d, 1Y, ﬁ"?@@ﬁ@-do&&raﬁ?dpdscm ar,
intrasternal injection or infusion téchniqués), By rnhalation (e.g., nasal
or buckéa,8il Aars¢teametinyl stiy-dyda-mrepawel 5-phemanthmef is?-elpytars 3-cartroalylic ecid. and dr y
powder inhalator), by nebulizer, ocularly, topically, transdernmally, or
rect al$chemenAt he formof a unit dosage of a pharmaceutical conposition
containing an effective anount of the conpound and conventional non-toxic
pharmaceutical | y-accept abbg @arri ers, sigd uvants and vehicles. ng@ﬂ d

preparations suitabl ef or gr al: adm ni €fuceri on (e.g., suspensions
elixirs and the Ii ke) beTpr gpar ed eassordi ng to techni 2

art and can enpfGy ssfral” medi a s_uc'ff—as Vat er, gl¥€a
aratlons suita r\e for oral ad

and the |ike. OSG)IO' | o > tlon(eg
powder s, HpT NS, capSLH es and tabl ets) can be epals aceording to
techni ques, K oh” the ant and can enpl oy such.seli‘d excipi aats as
starches, sug kaolenfamatlrglay i cant s, bi nders, 8| sgnt egr ating agents and

the |ike. Parenteral conpositions can be prepared accordl ng to techni ques
known in the art and typically enploy sterile water as a carrier and
optionally other ingredients, such as a solubility aid. Injectable

sol ut i ons§¥e_he prepar ed acc8redPhg to rielpds known in theSarP*hherein the
carrier conprises a saline seliion_-a glucose sol uti on or~a@ sglution
cont ai ni ngMepHm xt ur g ,0f _salli he @ of met hods

sui tabl e ‘forS US€ in prep phar maceutigal Ct corrp05| he present
i nvention angd* of I NQHoETHMA syi;t abl e for use in sa e ospjions is

provided in Rem ngton's: :Phar maceéuti cal Sci ences , 20th *édl tion, edited by
A. R Gennaro, Mack Publishing Co., 2000. The conpounds of this invention
can be admi ni st e$@@meeﬁgllustr@tq|a|ryetbpd for deglycosylation of the natural product

enfumafungin and additional modification to prepare the molecule for further elaboration. In a
first step, the lactol group of enfumafungin is reduced by treatment with a suitable reducing
agent such as triethylsilane under acidic conditions (e.g. trifluoroacetic acid) to give compound
10  A2. Removal of the glucose moiety may be accomplished by heating A2 in methanol in the
presence of a strong acid such as sulfuric acid. Under these conditions, the acetoxy group at C14
is also replaced by methoxy to produce the methyl ether compound A3. Other methods for
deglycosylation of A2 and related compounds are also known (International Patent Publication
No. WO 2007/127012; and Shafiee et al., J. Molecular Catalysis B: Enzymatic, 2001(16), pp.
15 27-32). Next, selective protection of the carboxylic acid of A3 may by accomplished by
treatment with benzyl bromide in the presence of a suitable base such as sodium bicarbonate or
potassium carbonate to give A4. Other suitable protecting groups known in the art may also be

employed.
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intravenously, in a dosage range of, for exanple, 0.001 to 1000 ng/ kg of
mammal (e.g., human) body wei ght per day in a single dose or in divided
doses. Arwoxamplie206f a dosage range is 0.01 to 500 ng/ k@Chasgoosedght per
day orally or intravenously in a single dose or in divided doses. Another
exanpl e of a dosage range is 0.1 to 100 ng/ kg body wei ght per day orally or
intravcgousl in single or divided doses. For oral adm nistration, the
conmpo FBY<> can be provided in the formof tablets or capsul es containing,
for exanple, 1.0 to 500 nilligrang of the active ingredient, particularly
1, 5, 10, 15, 20, 2% %6 75, 26Q( 150, 200, 250, 300, 0408 and 500
mlligranms of the agt_¥e§ingregjﬁn? for the synptonati@?agﬁustnent of the
dosage to the patFegt ™ t0 K€ tre @1 The specific d? ey eyehyand frequency
e cul'ar papi ent ney pe warisd 4 depgerd, upon a

( i'ncl udi ng the—ae+ivityl 6f th conpotht—

enpl oyed, tfengtabgl, c stabili tae and Iengkﬁ:c : § that conpound,

t he age, body Wwei ght, gener@¢=p%®LB%w“§§X§ & et, “node and tinme of

admi ni stration, rate of excretion, drug conbination, the severity of the
particul ar condition, and the host undergoing therapy. The present invention
al so i ncludes processes Parfmki ng conpounds of Formula (I Px?Re conpounds
of the present invention:imay he prepared according to the-f W
reaction sche ¢ or . fications er eg
mat eri al enfuﬁ%@ﬂ fung'alygllon atuﬁbl&%?uaf
fungus st rtaW iFnonena sp. (depggited unde = st Treaty in the
cul ture col Regti on:of theBAnerican'Type Cul Furke gad assi gned
accessi on nunmber ATCC 74360) that was isolated fromliving | eaves of an

uni dentified shrgdnesl BastreflusfatbiRYdhstiQirigfoduR{ngthe RE s stiNRAL bl theXDPS N, as
described in U S. Pat. No. 5,756,472, the contents of which are hereby

i ncor godeaxeyderoyp. r Afdditienadan¢thods are elspidesariped Thintéroptionwel Rgtentbutdicatipn blo.

il lust ttemati.c n d _nunbering conventian | oyed for.the

cotpougL s PR B R ReR B EHARERE s SRRESTn Bs SRS Hiibies,

, 1AR, R%R) -R¥hd(Ritgt ub preyloushl ddfindl or dredrecursor groups thereto. Additional variables

di et hyl prop Iéilgé;b-Z)-glucopyranos | oxy)-1,6,6a,7,8,9, 10,10a, 10Db,
ﬁﬁé@ ahyer

11, 12,498 igdividual schemes. As shown in Scheme B, reaction of A4 with 'an N-
sulfonyl aziridine (B1) in the presence of a suitable base such as potassium hydride, sodium
hydride or potassium tert-pentylate and optionally in the presence of an appropriate cation

10 complexing agent such as 18-Crown-6 or 15-Crown-5, gives intermediate B2. Aziridines B1 are
prepared by methods known in the art (see e.g. Acc. Chem. Res. 2006, 39, 194-206; Tetrahedron
2004, 60, 2701-2743; J. Am. Chem. Soc. 1998, 120, 6844; Org. Lett. 1999, 5, 783-786; Chem.
Soc. Rev. 2002, 31, 247; Synthesis 2000, 1347; ARKIVOC 2007, 4, 304-311; Tetrahedron:
Asymmetry 1997, 8, 1693; Chem. Commun. 2006, 1833-1835) and as exemplified further below.

15  Removal of the N-sulfonyl group of B2 is accomplished by dissolving metal reduction with
sodium or lithium in liquid ammonia employing a suitable co-solvent such as dimethoxyethane
or tetrahydrofuran. This step also conveniently deprotects the carboxylic acid when it is
protected as a benzyl ester, giving intermediate B3. It will be appreciated by one skilled in the
art that other protecting group strategies may also be employed. Further substitution of the

20 amino group of B3 may be carried-out at this point by standard methods known in the art such as

alkylation or reductive amination to give compound B4.
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4- hydroxy-| ,6a,8, 1l0a-tetranethyl-4H1 |, 4a-propano-2//-phenanthrofl

, 2-c] pyran-7-carboxylic acid (common nane: enfumafungin). (

1S, 4aR, 6a802R08R9203Ca , 1ObR, 12a , 14R, 15R)- 15- (am noePh®RSRO0BAONLSET ?) -

1,2- dinethylpropyl]- 14-(1 -1,2,4-triazol- 1l-yl)-1,6,6a,7,8,9, 10, 1QCs,

1®b, 11,12, 12a-dodecahydro- 1, 6a,8, 1Ca-tetranethyl-"H

1, 4a- pr opano- 2H phenant hro[ 1, 2-c] pyran-7-carboxylic acid. Schene A Schene

A il ishemeds 3 nethod for degl ycosyl ati on of the natural product

enfumaf ungi n and additional nodification to prepare the nol ecul e for

further elaboration. In a®&f%t step, the lactol group of enfltwaflngin is
! IRELK il ane

reduced by treatment witdia s tabl e reduci ng agent such a
under aci dj.cccqpgdi tigns g trifluoroacetic,acpdy.do gfV
Removal of i9%e g ” ety may be & onpl | ghé,doby gj

£ jrihstiReder t hese

in the pres@‘hfis ? ;ong aci d suchpa@s sulfldg/iN V43

condi tions, dshe acetdXy grBaip at Cl4 is also remased by "met hoky to produce
t he net hyl ether conpound A3. O her methods for deglycosylation of A2 and
rel ated conpounds are al so known (International Patent Publication No. WO
2007/ 127012; and Shafiee et al., & _dbl ecul ar Catalysis B: Enzymatic,
2001(16), pp. 27-32). Next, seleciizve:protection of the carboxylic acid of
A3 may by acconplished by tra" benSyihalbgepmiegéets fiflataps presence of
a suitabl e BEEE such adeqeidlr sarbonat e or pPYEEYEPEIFEEASBthate to give
A4. Orher suitable fgiotectlipd gdoups known in the art may al so be

enpl oyed. Schene BRSc n;e% B:tho E ittustrate nethods of introducing the R2
substituent on the & % hydr oxy group. Additional nethods are al so

described in Intgernati |  Pat ent, Publ.i catj o ) 2007/ 127012, herein
noor porat ed by TRPBCAUBSIHER 68 AP e of RibBH RIS FRIREPPRBY o5 s,
R7, . R?all@ﬁﬁkir@th_@ﬂ\ﬁsﬂﬁm@[ ﬁl\t’érﬁiéaia‘l¢ BEfWi_ﬂ?&h prepriatd AIRGIALRE hﬁ&ft@u&ﬁast Ih@tfh?I 0.
Additional variables are as defined in theé individual schenes. As shown in

ScRenmdo@iderathyltipdide of alivl brpmidedn themmgsanenf a suifableibase spell 9s sodiumdbygridstonce
Of 2 & &h! Bibding Hieth 28aRBbA S hTBYLFIRusiS I8 BT 'then gives C2. The

synthesis of Scheme C is particularly useful for introducing a single substitution on the

aminoether nitrogen. In Scheme C introduction of an R® group is illustrated, but it will be
apparent to one skilled in the art that the synthesis would work equally well for introduction of
10 anR’ group.

Scheme D

OvOBQ ()\\//O

= é z E RE\N/ \o

J ¥ D1

R&
MeO,, ; @ RY MeO.,
HO” Y- I A4 base R6” :
z H R8 R9 z

Scheme D describes an additional method for introducing the R* group. Reaction
of A4 with the 5-membered cyclic sulfamidate reagent D1 gives intermediate D3. This reaction
15  is carried-out under conditions analogous to those described in Scheme B for coupling with
aziridine B1. An acidic aqueous work-up is carried-out which cleaves the initial N-sulfated
product to give the amine D3. The cyclic sulfamidate reagent D1 is prepared by methods known
in the art (e.g. Tetrahedron 2003, 59, 2581-2616; J. Org. Chem. 2002, 67, 5164-5169) and as
exemplified further below. While in Scheme D the synthesis of D3 with R® substitution on the
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hydri de or potassiumtert-pentylate and optionally in the presence of an
appropriate cation conpl exi ng agent such as 18-Crown-6 or 15-Crown-5, gives
i nt er medivaiDeoBA119M3i ri di nes Bl are prepared by net hods koows2000/004567 ar t
(see e.g. Ace. Chem Res. 2006, 39, 194-206; Tetrahedron 2004, 60,
2701-2743; J. Am Chem Soc. 1998, 120, 6844; Og. Lett. 1999, 5, 783-786;
Chem Soc. Rev, 2002, .31, 7. S nthesis 2000, 1347:; . ARKIVOC 2Q07, 4,

304- 3Mitrogepit %\%@B}Wﬁthewﬁﬁgfqﬂzﬁf itg%tl begapparsobto areesi 855 %%gne

1833- jrg(?’tﬁgd a0 'ﬁQil*‘W Aof %%tsgﬁ?legﬂ)f)%fi %%Hg%ghd Qflthtlt'.’esuﬂ)%tﬁﬂbﬁ BRYe
group of B2 is acconp I'S 5 IS vi ng netal uction wth sodi um or

| i t hi unitrogenl afdbe emenvether by enmlqyrhg@eappmhaﬂebes@sﬁmtﬂdvléhpompcllrnctas

di met hoxyet hane or tetrahydrofuran. This step al so conveniently deprotects
the caBdhemielEc acid when it is protected as a benzyl ester, giving
internediate B3. It will be appreciated by one skilled in the art that
other protecting gro®p oerategies may al so be enpl oyag.oskurt her
substitution of the anino group off B3 nay be carrled-oui ;at_this point by
standard net hods '
to give coWﬁb‘;4 me C G —mhalogen “ﬁ%,' 3 flate orwreduction
ot her suitabl & group SEﬁ@WF’Cl
substltutldﬁ’theHanln% 4g9r oup by afkylat ﬁ ?h
with an appropriate al kylating agent such as nethyl i odi de, ethyl iodide or
allyl bromde in the pr@%gnﬁe of a gU|tabIe base such as sedius hydride to
give d. Dissolving neta ;eductlonuas described previously fer B2 then

gives C2. The syntheg

a singl e subaedt utdlon e ananeLheL ni t Ragen Che «

of an R6 gjoup i strated, but it wll be'ap ar- one skilled in
SNt hesiEs moul@;mg&%”ggwally °© fqulntr@éuction of an

the art thal tfe
R7 group. S@hene D

O %1

1. R%-M

——

2. deprotection H,N

5 R8 R® z

Scheme E illustrates additional methods for introduction of the R* substitution on
the C15 hydroxy group. Alkylation of A4 with an allylic halide or other suitably activated allylic
species (E1) gives the allylic ether E2. Suitable bases for this reaction are sodium hydride or
potassium hydride and the like. Oxidative cleavage of the alkenyl group under standard

10 conditions (e.g. OsO4/NalOy) gives the corresponding ketone E3. Conversion of E3 to the
sulfinylimine ES is accomplished by reaction with an alkyl- or arylsulfinylamide in the presence
of a dehydrating agent such as titanium ethoxide. Reaction of ES with an alkyllithium reagent
(e.g. R°Li / MesAl) or alkyl Grignard reagent (e.g. R°MgBr) followed by acid treatment (e.g.
HCI/MeOH) to cleave the N-sulfinyl group gives E6. Further substitution of the amino group of

15  E6 may be carried-out at this point by standard methods known in the art such as alkylation or
reductive amination. In one useful variation of this synthesis Scheme, use of an enantiomerically
pure alkyl- or arylsulfinylamide reagent for this sequence allows for control of the

stereochemistry of the substitution adjacent to the amine in E6 (see e.g. Acc. Chem. Res. 2002,
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Schene D describes an additional method for introducing the R2 group.
Reaction of A4 with the 5-nenbered cyclic sulfam date reagent D gives

i nt er mediwiDe0dA192DRi s reaction is carried-out under con@criusa®oanssogous to
t hose described in Scheme B for coupling with aziridine Bl. An acidic
aqueous work-up is carried-out which cleaves the initial N-sulfated product

1ot hots RS BtgF oyl Yoo oS BT BRFro B o ofSsnd J6 28 isetain
Chem 2Q{idhe Brhaydtévcrddd) and as exenplified further below. Wile in

Schene D the synthesis of D3 wth R6 substitution on thenitrogen of the
am noether is illustrated, it wll be apparent to one skilled in the art

that the method woul d work [ IL for th thesi s of a D3 d
Wth BT substt s ubpimes Sy S bl oriiodie heleS ke g 1 e
appr Ops ik YheSwHaub diaslis ke @wﬁmiﬂeq-by%ﬁ%“ﬂh%ﬁﬁﬁedi&ei B4, W8t {3 es

addi tional methods for introduction of "'the R2 substitution on the d 5
hy dr oxyndgrsseqst thay the same orethsids avorlieghalbnwell btarting wigh masy othep itermeslidtesabl y

i va; | vl i i ' h v her, E2..Suit abl
o VAP ERo Bl b TREEL GEpSeh B VAo, S Btbh S LAY e
Oxi dat ¢omgpauindsdageibed int Ineeradtional PatgitQuiiblivatiey N6 W06}/ cXnd 2 inhandsd serde

OsX4ZNal O ) gives the correspondi ng ketone E3. Conversion of E3 to the
sul fi ndA Stafing naterials for arasuckeraf Ry hetergsyclisrerappsasgesenbed in Sghemes G-J. In

aryy s [ PRBSHN m
o ot e SCHRE, e vhyRER GREERTE BT, £F R BlePioh RARRA of e g Riedo el
or al kthere@.i gnard reagent (e.g. ROMgBr) followed by acid treatnent (e.g.
HCl / MeOH) to cleave the N-sulfinyl group gives E6. Further substitution of
t he an$¢engy Qup of E6 may be carried-out at this point by standard nethods
known in the art such as al kylation or reductive am nation. In one useful
variation of this synt hggo'ﬁ Schene, use of an enantionericall Yo i € al kyl -
or arylsulfinylanmde reagent for thisysequance allows kor contr bl zof the
stereochem stry of €. 3UbsStfuti on adiamcent to the ne | w,B6 (Seg e.g.
Ace. Chem ResY200% 84- 995)._ln anat her usefulggﬁ;ﬁﬁ' e@‘» S
Schene, t k&N . R8 and R9 as il |dmdARt ed inrSelie -

ROR'N

rR® RY =

Scheme G illustrates the introduction of a 1,2,4-triazole heterocycle at the C14
15 position. The displacement reaction between B4 and the triazole derivative G1 is promoted by a
Lewis acid reagent. Suitable Lewis acid reagents include boron trifluoride diethyl etherate,
copper trifluoromethansulfonate, zinc trifluoromethanesulfonate and the like. The reaction is

conducted in a non-coordinating aprotic solvent such as 1, 2-dichloroethane at a temperature of
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Schenes G J illustrate nethods for introducing RL heterocyclic groups. In
the Schenes the various nethods are exenplified by starting with

i nt er medivaibeoBmiotat it is understood that the sane net ircttasSamwlosqual |y
wel |l starting with many other internediates including but not limted to
B3, C2, D3 and E6. hi addition, many of the internediates and fi nal
conpounds described in International Patent Publication No. WO 2007/127012
may abstvesaabeut20°Crandabavt YA Er iThissdisplpcamant ragtien genesallRACHEY Wy cl i ¢

gr oup .descri bed i.n S S G4, hi. the Sc J ,
B iR GoplBiehilp A LRIy Tt lha bt RIS RY b Brok bl Ener
Schenmgxfgen. Sahadktida fol thel dédidasnipdand B2 euefioisoneticprdduttAGS nhd G may
heterocycle at the C 4 position. The displacenent reaction between B4 and
t he t eisahsifermed inthisidjwlagemest spetian: cWhey updestrgl ssomersiaredagred, 1t isgftenp) e
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Scheme H illustrates an alternative method for installing a substituted 1,2,4-
triazole group. Reaction of intermediate B4 with anhydrous hydrazine promoted by a Lewis acid
such as boron trifluoride diethyl etherate yields the hydrazine intermediate H1. The reaction is
conducted in a non-coordinating aprotic solvent such as 1,2-dichloroethane at a temperature of

15  between about 20°C and 100°C. Alternatively, a protected hydrazine such as benzyl carbazate
(P = benzyloxycarbonyl) or t-butyl carbazate (P = t-butyloxycarbonyl) can be employed in this
reaction. With these protecting groups, deprotection occurs under the conditions of the
displacement reaction to give H1 directly with no separate deprotection step being required.
Other suitable protecting groups may also be employed which require a separate deprotection

20  step (e.g. phthalimido). Cyclocondensation reaction of H1 with an acyl amidine derivative H2
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Scheme I describes a variation of the synthesis method of Scheme H which is
useful in certain instances. In this case the R' heterocyclic group is introduced prior to
installation of the R? ether substituent. The starting point for this mode of synthesis is

15  intermediate I1 which may be synthesized according to Scheme A. Steps 1 and 2 in Scheme I
are analogous to Steps 1 and 2 in Scheme H. Thus, reaction of I1 with hydrazine or a protected
form of hydrazine promoted by a Lewis acid such as boron trifluoride diethyl etherate gives the
hydrazino intermediate I2. As described previously, with certain hydrazine protecting groups
(e.g. phthalimido) a deprotection step may be required at this stage in the synthetic Scheme.

20  Reaction of I2 with an acyl amidine derivative H2 as described for step 2 in Scheme H yields the
triazole intermediate I3. Further elaboration of I3 to a final compound such as I4 may then

proceed according to the methods described in Schemes B, C, D and E. In Scheme I, protection
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acid and boronate ester | ves are possl ve product conpounds
J2. Thopthesieantillostsated i §phemedl |y Scheme &c: womotnazplecompeseddd iotmaldyad es
( 909 ac\(?esfsatflllfé 1n?errrl%1%81a1i )ComB alllrldaﬂl r‘er':Py & ts tl‘\{gstlzed according to the method of Scheme

G. Palladium catalyzed cross-coupling reactions between J1 and a variety of heteroaryl boronic

acid and boronate ester derivatives are possible to give product compounds J2. These reactions
are generally carried-out in the presence of a base (e.g. cesium carbonate) a palladium catalyst
(e.g. palladium (II) acetate) and a phosphine ligand (e.g. 2-dicyclohexylphosphino-2',4',6'-

15  triisopropylbiphenyl) at an elevated temperature (e.g. 50°C to 120°C). Such cross-coupling
reactions are well-known in the art and are generically referred to as Suzuki couplings. Many
suitable heteroaryl boronic acid and boronate ester derivatives are readily available from
commercial sources or are readily prepared by known methods. Other related cross-coupling
reactions to give product compounds J2 are also possible, such as a Stille cross-coupling reaction

20  between J1 and a heteroaryl stannane derivative or by reaction of J1 with a heteroaryl

trifluoroborate salt (e.g. 5-fluoropyridine-2-trifluoroborate potassium salt).

The antifungal activity of the present compounds can be demonstrated by
various assays known in the art, for example, by their glucan synthesis inhibitory activity (ICs),
25  minimum inhibitory concentration (MIC-100) or minimum prominent inhibition (MIC-50)
against yeasts and minimum effective concentration (MEC) against filamentous moulds and

dermatophytes in a broth microdilution assay, or in vivo anti-Candida activity in a mouse
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and the sealed plates counted in a WALLAC BETA counter in top-counting mode at an

efficiency of approximately 40%.

Stock solutions were stored at 10 mg/mL in DMSO at —20°C. For each new

enzyme preparation, the initial titration performed started at 1 mg/mL, which was prepared by
20  making a 10-fold dilution in DMSO (5 pL to 50 pL). 40 pL of this stock was placed in column

12 of a round-bottomed 96-well microtiter plate. 40 u. DMSO was added to columns 1 to 11 in

the same row and ten 3-fold serial dilutions performed, by transferring 20 pL from column 12 to

column 11 etc., with 4 mixings before each transfer. No test compound was transferred to from

column 2 to column 1. Duplicate aliquots of 1 pL of all 12 dilutions were then transferred to the
25  side walls of a 96-well Bioblock 1.1 mL plate (Fisher brand) to create two rows.

Graphs of the primary data were created in PRISM software (the average of two
determinations) using PRISM’s curve fitting program (sigmoidal dose response non-linear
regression). The amount of compound required to inhibit glucan synthase activity by 50% in this
assay (ICsp— ng/mL) was calculated.

30 Routine analysis was performed with glucan synthase (GS) prepared from
Candida albicans MY 1055 by the following procedure: MY 1055 was grown in 10 liters YPD -
medium (10 g yeast extract, 20 g tryptone, 20 g glucose per liter) with vigorous shaking at 30°C,
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Trapping was initiated immediately by 5-fold dilution in trapping buffer (50 mM
HEPES pH 7.5, 10 mM KF, 1 mM EDTA, 2 mg/mL BSA) plus 2.5 mM UDPG and 10uM GTP-
¥S. After incubation at 25°C for 60 to 90 minutes, glucan was harvested by low speed
centrifugation (3,000 x g, 10 min). The soft pellet was washed 3 times with wash buffer (S0 mM
20 HEPES, 20% glycerol, 1 mM EDTA) plus 2.5 mM UDPG and 5 uM GTP-4-S, once without
UDPG, and suspended in about 5 volumes of PE extraction buffer (50 mM HEPES, 30%
glycerol, 1 mM EDTA, 20 uM GTP-+-S, 0.4% CHAPS, 0.08% cholesterol hemisuccinate) using
a DOUNCE homogenizer. The suspension was frozen overnight at —70°C, and then centrifuged
at 100,000 x g for 10 min. The post-centrifugation supernatant was frozen as aliquots at —70°C
25  for subsequent assays.

Susceptibility Testing

To each well of a 96-well plate 100 pL of appropriate test medium (example:
RPMI-1640 containing 0.165 M MOPS + 3 g/L glutamine w/o sodium bicarbonate or RPMI-
1640 containing 0.165 M MOPS + 3 g/L glutamine w/o sodium bicarbonate with 3.2% DMSO or
30 2X RPMI-1640 containing 0.33 M MOPS + 6 g/L glutamine w/o sodium bicarbonate with 6.4%
DMSO for the plates with final concentration of 50% serum) was added.
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Yeasts

15 In the microbroth dilution assay for yeasts, microorganisms Candida spp.,
Cryptococcus neoformans (MY2062) and Saccharomyces cerevisiae (MY2255) were selected by
streaking a yeast culture on SABOURAUD Dextrose Agar (SDA) incubating for 24-48 hours at
35-37°C, thereafter selecting 1 characteristic colony and transferring to a fresh plate and
incubating under same conditions. From the regrowth, 3 to 5 colonies were selected and

20  suspended in 5 mL of sterile normal saline (BBL) and adjusted to match the turbidity of a 0.5
McFarland standard using DADE/BEHRING turbidity meter (preferred OD of 0.06 to 0.12).
This resulted in a concentration of approximately 1-5 x 10° CFU/mL. The inocula were further
diluted 1:1000 into RPMI-1640 containing 0.165 M MOPS + 3 g/L glutamine w/o sodium
bicarbonate with 3.2% DMSO. Assay plates previously titrated with test compound in RPMI-

25 1640 containing 0.165 M MOPS + 3 g/L glutamine w/o sodium bicarbonate with 3.2% DMSO
were then inoculated with 100 uL/well of this dilution of culture. This resulted in a final
organism concentration of 5 x 10% to 2.5 x 10> CFU/mL and final compound concentrations of 32
to 0.03 pg/mL. In addition C. albicans (MY 1055) was also tested with heat inactivated (1 hoﬁr
at 55°C) mouse serum which was filtered twice using 0.22 micron GP EXPRESS PLUS

30 MILLIPORE filtration system. This standardized suspension was diluted 1:1000 into mouse
serum. Assay plates previously titrated with drug in 2X RPMI-1640 containing 0.33 M MOPS +
6 g/l glutamine w/o sodium bicarbonate with 6.4% DMSO were then inoculated with 100 ul/well
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count was performed on each culture suspension with a hemocytometer to insure the correct
inoculum. This standardized suspension for A. fumigatus was diluted 1:500 in RPMI-1640
containing 0.165 M MOPS + 3 g/L glutamine w/o sodium bicarbonate with 3.2% DMSO. This
standardized suspension for 7. mentagrophytes was diluted 1:500 in RPMI-1640 containing

20  0.165 M MOPS + 3 g/L glutamine w/o sodium bicarbonate. Assay plates previously titrated
with test compound in either RPMI-1640 containing 0.165 M MOPS + 3 g/L glutamine w/o
sodium bicarbonate with 3.2% DMSO or RPMI-1640 containing 0.165 M MOPS + 3 g/L
glutamine w/o sodium bicarbonate were then inoculated with 100 uL/well of this dilution. In
addition 4. fumigatus (MF5668) was also tested with heat inactivated human serum which was

25 filtered once using 0.22 micron GP EXPRESS PLUS MILLIPORE filtration system. This
standardized suspension was diluted 1:500 in human serum. Assay plates previously titrated
with test compound in 2X RPMI-1640 containing 0.33 molar MOPS + 6 g/L. glutamine w/o
sodium bicarbonate were then inoculated with 100 ul/well of this dilution of culture. Plates were
incubated at 35°C and MICs were read at 48 hours for Aspergillus fumigatus, and plates

30 incubated at 30°C and MICs were read at 96 hours for Dermatophyte T mentagrophytes.

In the above testing, viable cell counts were performed on 0.5 McFarland samples

to verify the CFU/mL. Serial dilutions (1:10) with the 0.5 McFarland were made in saline. One-
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bi carbonate with 3.2% DVSO. Assay plates previously titrated with test
conmpound in RPM - 1640 containing 0.165 M MOPS + 3 g/L glutam ne w o sodium
bi car bonave 20i019832% DVSO were then i nocul ated wi th 10@cwirsesbloo4ss7 t hi s
dilution of culture. This resulted in a final organismconcentration of 5 x
102 to 2.5 x 103 CFU/ nL and final conpound concentrations of 32 to 0.03

/L. 1n addition C. albj | 055 |so tested with heat
hact | K of gk uioraES TROULD Le WAL AP ) RAVS DHAPEARRS ng

0.22 ry i ' Thi.Ss St di zed
cusperSi o e TR T1bp0 Rz 48 bPOS RIbURLARoo M B BPERT *°
ti t 1 at¥CwiA frerdneupation 2doRRMweie Etftaiatdateiried. 0GARthakDRSrititpeitibls for

gl utam ne w o. sodi um bi carbonate with 6.4% O were then inoculated with
100 m9 PI%?P’%W?%I%‘%%H? Byt &ﬂlmpég vigsithe %&ﬂh@@ﬁtwﬂﬁm& PPN N9y tsetni sm

Cogce%ﬁi&ugﬂ. Rfow'SHXNa%gloft thotufitel wHeh SFdhithn ANEsticoRfloufi® MPHAS L SANE SR AY | ON

of 32 to 0.03 ng/mM and 50% nouse serum Plates were 1 ncubated at 35-3/C
and M@utrpkfoz eaduplatet 24 hours for Candi da and 48 hours for Cryptococcus

neof or mans. Fil nt ous fungi,.Jn the mcrob ilution assay far .

[ anent ous 1 ungr eGPy MitaRy selisairegeeinisy | ol e SafgRuds i

Tr i chafeietifed B HcaBé RiWNeEE EsncbMrA DS chRipdndThiGhRich e $/A8 n¥eisEbl6 ZRWAKQR
Sabour aud Dextrose Agar (SDA) slants at 35-37C for Aspergillus fum gatus

and atCoBuREKtgrerqwt withowtetastegmpenyd. e Ehe minimugm pronppensinhibitigpd MIC-

| nacul g ' f | - .6 e d addi n . Qf ,st.eri

e SLuf oyt BRRLID 45 40% 1RG0 BBl B cobp A I ghoRel borthod Sl s

sl ant scogipowhd. Rot Hspergiias bhddEdARRPNy B bnsiedophliedmitiguapefesiveconi di a) in
sal i ne. Each ,sporecf)uspensi on was then transferred to_another tube and

adj ustaceratigh §MEQavas fetrannsd asmaglyanespiplpgy phhphae hatemacrossopie anse
DADE/ BRtdRIMGpikur bidity neter (preferred OD of 0.06-0.09) for A fum gatus
and (preferred OD of 0.13-0.17) for dermatophyte T. nentagrophytes. This

r esul tladivamAatieGnekde Aativign of approximately 1-5 x 106 CFU/ nL. A spore

?ﬂlém velrS] epg(r)]; ?(ra " 1ssgrr1]1ir% é: Cg}y{}icthlzj {n%ecsf}cl)%%e pnsciluggd 1\,1\1II IBEA?Z rrrll?c%}y t&xg W.er to
inoculation of 0.2 mL of a yeast cell suspension containing 3.0 x 10* CFU of C. albicans
MY1055 into the lateral tail vein. Therapy is initiated within 15 to 30 minutes after challenge.
Mice are treated with test compound, either (1) LP., b.i.d. for a total of 2 days, or (2) P.O., b.i.d.
for a total of 2 days. For each route of administration and diluent, an appropriate sham-treated

20  control group is included.

Kidneys from euthanized mice (4-5/group) are removed four days after challenge

using aseptic techniques, weighed and placed in sterile WHIRL PAK bags containing 5 mL
sterile saline. Kidneys are homogenized in the bags, serially diluted in saline and aliquots are
plated on SD agar plates. Plates are incubated at 35°C and enumerated after 30 to 48 hours for

25  C. albicans colony forming units (CFUs). Means from CFU/g of paired kidneys of treated
groups are compared to the means from sham-treated controls. Percent sterilization is indicated
by the number of mice with no detectable yeast, where the limit of detection (because of the
dilution scheme) is 50 yeast cells per pair of kidneys. For data from individual mice where no
detectable yeast are recovered from paired kidneys, 9.8 is entered into the MICROSOFT EXCEL

30  spread sheets formula [log)o (5 x raw count)/paired kidney weight)] so that the counts would be

one less than the limit of detection (49 cells per pair of kidneys).
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i noculum This standardi zed suspension for A fum gatus was diluted 1:500 in
RPM - 1640 containing 0.165 M MOPS + 3 g/L glutam ne w o sodi um bi carbonate
with 3. 29%0NBO/01TIBs st andardi zed suspension for T. nenPagruspégessnas
diluted 1:500 in RPM -1640 containing 0.165 M MOPS + 3 g/L glutamne wo
sodi um bi carbonate. Assay plates previously titrated with test conmpound in
either RPM -1640 containing 0.165 M MOPS. + 3 g/L gl ut ne % 0 sodi uym

bi car bonat e wi t hMSan iremxsasisr R L peged k&ﬂﬁt/%?rﬁmgm@f%e‘s S=Fat?fIIg/ L

gl ut ag Pﬁowllﬁmﬁ%%%’g'tqggt Hed 'S alIi' BNt 8b%e Ik ERT 1 AhrbdridBhd aref

this ution |t|onAfumg’at 5668) was al so tested wth heat
i nact ideatmed signlﬁmntsmrthﬂp\ﬁm 05 levab Miehn pctrechtmedwtlus um@FU/QEf paiceddadi@ys for

EXPRESS PLUS M LLI P | t.r at Thi t andar di
71 ot depeReCEaR A e felloning chlongd G g RS R PRV B a R HRN By =
corpouRgchify &dEMeh@d SRNERUMUBSod: XPre¥dih 1655 Scate. 6hﬂ/eI=se9Iagl'E§§iBrﬂ&? Wo

sodi um bi carbonate were then i noculated with 100" m / wel of this dilution
of cul Sttlbii%luelﬂl)al@@é touestemata Ellva prdl EBb GBS, definelasshedoses (mgdghthattgduesst s

f or As at us |nc hated at 300C and M Cs were read
at 96 ﬁ?k?riféﬂwﬁg %&%P&% agﬂ’?%/‘gé?sé?ﬁ M°%. In the above testing,

vi abl e cel | countsmpBiliRisRREViaedRIthe Fx8m! 1eNl§Eaérthamlle§o Vabueg@éssfilyant he
CFU/ nmL. Serial dilutions ( 1:10) with t 5 McFarl and were nade in

sal i ne>00aganLrad dIGH! OQ)Val@awgwat @n¢ enmonperganions of 583 vilsug/ple AaWEYo a

QU to 48
orOo6. LS a3 ey B it B B Hind RO D00 A BT dingdir 0.
count e(doramhrrde @w\ddﬁﬂl inthoBkimples geerilly displag pruniiakst ifibibitemcdt gog&rnmsmwver e

I I h h I d
CompountiC-Rb theesase bl <0 A5 WMEG gERDSAr AR BLs At HaoRRHCEHA as

used %ss%hﬁﬁdtéd E’Mmf%%‘ Ir§f9&tlJn0ﬁ &nﬁIo%h&s w-IiI‘g)vsFE'r BT Yt bfuhg@%FU/g

concentrati on for a test’ conmpounds 1s determ ned e the
| owes tkldnﬂydangmabr tlman dflogiompdwathpatedwhisisdm trieated comtsols and cempbendgrtioattowers

CqEPar e ey ALY D, oMLY Ol LRGN WJf3! comPound.  The i nf mum pr o nent

Example Numbers correspond to the examples described in the Examples section.

EXAMPLE NUMBER Candida Albicans GS ICsq
(ng/mlL)

38 13
40 18
43 11
44 3
46 6
50
53 31
89 8
93 15
101 13
112 7
173 0.6
174 2
181
182 4
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80) in growth is indicated as 80%inhibition in growh conpared to growh
control w thout test conpound. For Aspergillus and dermatophyte T.

ment agr opptzen/arpae3mum ef f ecti ve concentrati on (MEC) wa®CaaiSeonyionsd7 as
narly norphol ogy of hyphae both macroscopic and mcroscopic. In Vivo

Anti - Candi da Activity A dissem nated Candida infection is induced in DBA/ 2
m ce py—theLV—inoculationof 02 mof—a—yeast cell suspension containing
3.0 ¥ 104 CFU%f C. al bE cans Myl 955 into the lateral tail vein. Therapy is
initilated wmthi,n 15 to B0 mnute%Zafter challenge. Mce are treated with

t est reonpoundi—etrther—(H)—+P—b—+—d—Foer—ajtotal of 2 days, or (2) P.QO,
b.i.d. for a 208tal of 2| days. Fol.7each routé¢ of adm nistration and dil uent,
an appropri atﬁlshamtreat ed contrpl group i$ included. Kidneys from

eut hgrzed—mete—{(4-5+group)—are—+enoved—Fout days after chall enge using
aseptjic techmSues, weighed and pbaced in sterile WH RL PAK bags cont ai ni ng
5 nLsterile l'ine. Kidneys are honogeni zed in the bags, serially diluted
i n satime—and—atguots—are ptatedonr—SDagar plates. Plates are incubated
at 35C and enunerated after 30 to 48 hours for C. al bicans colony form ng
units (CFUs). MHresfollowmglmianplesfsepes andyl takillysiests thefinverdionead gispupsticar dhe

conpared to the apns fromshamtreated gontrols. Percent. sterilization is
i ndi cat&qP af%%Oqﬁ% ﬁsg?n%weﬁfaﬁ‘nm RO @‘&Sé%l%ea"&SB“’@e"ggtﬂe, "’\Xﬁrgtf"é‘-t he |imit
of detection (because of the dilution schene) is 50 yeast cells per pair of
ki dneysbbrefiatidaka from i ndi vi dual m ce where no detectable yeast are
recovered frompaired kidneys, 9.8 is entered into the M CROSOFT EXCEL
spPead®heet s f orBUyIOXYEHEP®I(5 x raw count)/paired ki dney wei ght)] so that
the c s woul limt of detection (49 cells per pair
of Ki neys).%a?%&%%éergglﬁyl@%?gﬂg? pai red kidneys are conpared to the
sham tCR@ted conDewkso-trichhgrofitetichant ' s t-test (two tail ed, unpaired) on

M T.EXCEL. , Compat.i sons are deened significant at the p = 0.05 |evel.
Mean ggtceﬁt red‘ﬁﬁf‘ttg‘gwlfen CFU g of paired kidneys for

DCE Dichloroethane
10 DCM Dichloromethane
DMAC Dimethylacetamide
DMAP 4-Dimethylaminopyridine
DMF Dimethylformamide
DMSO Dimethyl sulfoxide
15 Et Ethyl
EtOAc or EA Ethyl acetate
Et;SiH Triethylsilane
H, Hydrogen or hydrogen atmosphere
H,O Water
20 HOAc . Acetic acid
HPLC High pressure liquid chromatography
H>S0, Sulfuric acid
HCI Hydrochloric acid
K,CO; Potassium carbonate
25 LAH LiAlH4
LDA Lithium diisopropylamide
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treated groups at 4 days followi ng challenge relative to control are
conputed. Alinear trend is typically evident when dose and CFU are both
expr essedwpreoloagpm3scal e. I nverse regression (2) i s subsequseadoposssed to
estimate ED90 and ED99 val ues, defined as the doses (ng/kg) that reduced

t he nunber of CFU per organ by 90 and 99% respectively. Conpounds provided

inth | es generally have GS | Ch0QOval ues | ess than 500 ng/ nL and
M G 18@%% aglﬁfaﬁé]?lo f%y%ﬁﬁ%ceﬁ&ni sms of <0.03-32 ng/nL; however,
sone cpppounds ngpyiave an 1 G50 in the range of from about 500 to nore than
10, 000 ng/ m.. Conpounds provided in the Exanples generally display
pr omi NMEePH nhi bi Methanof growth in vitro (M G50) in the range of O 03-32
ng/ L Cs o ) 03-32.mo/nL. As. for activity in the dissem nated
Candi dgfq%r#\/gctio%',&ifgg?gf’hg%%’é’&ﬂﬁ%ﬂ 192%1%wer t he number of fungal CFU g
Ki gneyNhyl gr eat eSodib@nthlodd®g10 unit conpared to shamtreated controls and
conpounds that [ower the CFU g by 2 1091 units are especially useful.
Exanpl NallsPher s Sedirmdneatbionate t he exanpl es descri bed in the Exanpl es
sectiogylke fol 'R%H&i&ﬁ%'ﬁ?én%% serve only to illustrate the invention and
its pracf‘lce. The exanples are not to be construed as limtations on the
scope N#,S€Ri rit Sdditdnessulfateent i on. Abbrevi ati ons Boc t-Butyl oxycarbonyl Cbhz
Benzyl o%ar b([))?:é‘l‘ (al so CBz). CDCl 3. Deuterio-trichl oromethane CH3CN

|l e

Acet onf RethylByo REN-OXIEDI chl or onet hane DMAC Di met hyl acet ani de
DIBP “piaset hyl aphBomyéthiddgphbhy BLGRaDY | for mam de
PTAB Phenyltrimethylammonium tribromide
RT orr.t. Room temperature, approximately 25°C
Si0, Silica
TEA Triethylamine
15 TFA Trifluoroacetic acid
THF Tetrahydofuran
TLC Thin layer chromatography
UDGP Uridine-diphosphate glucose

PREPARATION 1

O
‘Z: chloramine, PTAB \ /©/
CH4CN I\
20

2-isopropyl-2-methyl-1-[(4-methylphenyl)sulfonyl]aziridine
To a solution of 2, 3-dimethyl butene (300 ml, 2.42 mol) in 7.8 L of dry

acetonitrile was added Chloramine-T (749.9 g, 1.1 eq) portionwise over 90 min. The temperature
was maintained at approximately 20 °C. To this reaction mixture was added

25  phenyltrimethylammonium tribromide (91.4 g, 0.1 eq) in 10 g portions over 90 min. The
temperature increased to 26 °C during the addition. The reaction mixture was stirred at room
temperature for 2 days. The reaction mixture was concentrated down to approximately 15 % of

the initial volume and was them filtered, washing the solid with 1 L of acetonitrile. The organic
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DVSO Di net hyl sul foxide Et Ethyl Et OAc or EA Ethyl acetate Et3SiH

Triethyl silane H2 Hydrogen or hydrogen at nosphere H20 Wat er HOAc Acetic

aci d HPLGOvbi2gtv/qpemssure |iquid chromatography H2SO4 Sul Pamius2@eioosssiC
Hydrochl ori c acid K2CO3 Pot assi um carbonate LAH Li Al H4 LDA Lithium

di i sopropyl am deMCPBA net a- Chl or oper oxybenzoi ¢ acid Me Met hyl MeOH Met hanol

MOPS 3- ( N- mor phol i no) propanesul fonic acid Nadl Sodi um chl qri de NaHCO3
Sodi uﬁ\%‘i‘t&lﬁ% 6 SONRERIEA G Bre Aepidhe ipelucchiipsil ARIOM: sUITEFUURED

4- et %idﬁ%&ﬁa@'wa’sﬁe&kvﬂ& dethRMRE: g@sg;;bgfrhg@g%h RBRAATaldb ot S5, The

Phenyl tri met hyl ammoni um tri brom Room t enper at ure
appr oxirmdet whs/piiied on a large plug of Celite using gradient elution 5% to 25% EtOAc/ heptanes

to afford 317 g of 2-isopropyl-2-methyl-1-[(4-methylphenyl)sulfonyl]aziridine as a solid.

5 PREPARATION 2
TsCl Ts
H2N53022H LAH H,N  OH TEA, DMAP w, N
THF i i DCM /b
Step 1 Step 2

(2R)-2-isopropyl-2-methyl-1-[(4-methylphenyl)sulfonyl]aziridine

Step 1
(R)-a-methylvaline (8.05 g, 61.4 mmol) was added in small portions to a cold
10  (0°C) solution of LiAlH4 in THF (1M, 123 mL, 123 mmol), maintaining the reaction temperature
below 15°C. The reaction was stirred at 0°C for a few minutes then heated at reflux for 4 h. The
reaction mixture was cooled to RT and quenched by addition of sodium sulfate decahydrate /
Celite (1:1 by weight) until gas evolution ceased. The reaction mixture was filtered, washing
with THF and methanol. The filtrate was concentrated under reduced pressure to provide 4.7 g
15 of amino alcohol as a colorless oil.
Step 2
To a solution of the amino alcohol product from Step 1 (4.70 g, 40.1 mmol), Et;N
(22.36 mL, 160 mmol) and 4-dimethylaminopyridine (0.490 g, 4.01 mmol) in anhydrous CH,Cl,
(200 mL) at 0°C was added p-toluenesulfonyl chloride (22.94 g, 120 mmol) in portions during
20 10 min. The reaction mixture was stirred at room temperature overnight. The volatiles were
evaporated in vacuo by rotary evaporation and the residue was partitioned between CH,Cl, and
IN HCIl. The organic layer was washed with 1N HCI and dried over Na,SO,4. The solvent was
evaporated and the residue was chromatographed on silica gel using 1:1 CH,Cly/hexane as eluant
to remove excess TsCl and then 100% CH,Cl,; to elute the product. The title compound was
25  obtained as an off-white solid (5.40 g).
'H NMR (400 MHz, CDCl;) § 0.94 (d, J=6.88 Hz, 3 H), 0.98 (d, J=6.88 Hz, 3 H),
1.49 (quint, J=6.88 Hz, 1 H), 1.59 (s, 3 H), 2.20 (s, 1 H), 2.43 (s, 3 H), 2.60 (s, 1 H), 7.31 (d,
J=8.0 Hz, 2 H), 7.83 (d, J=8.0 Hz, 2 H).
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Si2 Silica TEA Triethylam ne TFA Trifluoroacetic acid THF Tetrahydof uran
TLC Thin | ayer chromatography UDGP Uri di ne-di phosphat e gl ucose PREPARATI ON
1 2-isoprwpybtidismshyl -1 -r (4- met hyl phenyl ) sul f onyl | azi r ipdirris2000/08458DI ut i on
of 2, 3-dinmethyl butene (300 m, 2.42 nol) in 7.8 L of dry acetonitrile was
added Chloramne-T (749.9 g, 1.1 eq) portionw se over 90 mn. The
tenperature was nai ntai ned at appr.oxi O C To this reaction mxture
was added phenyl tri met hyl anmoni UMM—( 91 .4 g, 0.1 eq) in 10 g
portions over 90 min. The tenperature increased to 26 0Gguring the
addi ti on. The react“i on m xture Geisraginerk, BJARt room t enper yure for 2 days.
The reaction m xt S concentrated down TO approxi nat 15 % of the
initial volunme and was them fil Me€ld;t 28d¥hi ng the solid with 1 L of
acetonitrile. The organicliquid phase was concentrated and|the residue

dissolved in 2.5 L of EtQAc. The resulting solution was washed twice with
wat er ,2-tl ] dimethplethyhisbmetiad - {drmethylphemd)sulforyliaziniding| i d. The crude was

urified on a | n r 9 0 c/
D g 20 2§ BBy hHE 0GRk 6ot 199 I Was Prddch SRSt AT
2- 5SopIrsitrs Zndbe Iﬂe;thaihh{g(rﬂateﬁhlr(glm ey kispehdedniyilakecohitfildi (121 a8.)at f6vn d.
PREPARATION 2 Step 1 Step
(2J7?) -tomperghre BWQIZUtﬁ%%qliy |110| thisisusprasiop Yasedged 2.4, Potmipmethd byt hene G &l (

-a- I a coI d
100 o5kl Qo8 Pyrfen Rt ndnotfiey BREERNCBTR AORhdNR 48, 2
r eact ironglile ejyeal podtians. After twenty hours the reaction mixture was concentrated to half volume

and then filtered through a sintered glass funnel. The filtrate was concentrated to half volume
10 again which caused further precipitation. This suspension was filtered washing with acetonitrile
and the filtrate concentrated. The resulting material was dissolved/suspended in
dichloromethane, filtered and the resulting filtrate was concentrated to an orange oil. This oil
was diluted with ethyl acetate and washed with water. The organic phase was dried with
MgSO., filtered and concentrated. The crude material was purified by column chromatography
15  using a Biotage 65i column eluting with (0-100% EtOAc/hexane) to give 2-(1,1-dimethylethyl)-
2-methyl-1-[(4-methylphenyl)sulfonyl]aziridine as a colorless solid (5.2 g).
'H NMR (CDCls, 500 MHz, ppm) & 0.92 (s, 9H), 1.72 (s, 3H), 2.33 (s, 1H), 2.43
(s, 3H), 2.51 (s, 1H), 7.30 (d, J=8.1 Hz, 2H), 7.83 (d, J=8.1 Hz, 2H)

PREPARATION 5A

©
fo) >‘)\ /S@ Cl \©\S'O MCPBA \©\ //o

EA/Hex $=0
//, 7] N
Ti(OEt), n-BuLi 7<u 1N NaHCO,
DCE, 70°C 0°C

20 0°Cto RT
(2R)-2-(1,1-dimethylethyl)-2-methyl-1-[(4-methylphenyl)sulfonyllaziridine

Step 1
To (R)-p-toluenesulfinamide (2.00 g, 12.89 mmol) in a 250 mL flask under argon

were added dichloroethane (50 mL), t-butylmethylketone (8.1 mL, 64.4 mmol) and Ti(OEt),
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bel ow 15C. The reaction was stirred at OC for a few m nutes then heated at
reflux for 4 h. The reaction m xture was cooled to RT and quenched by

addi ti on wb 2eoditgaessul f ate decahydrate / Celite (1:1 byPpagiushaop/omssi| gas
evol ution ceased. The reaction mxture was filtered, washing with THF and
met hanol . The filtrate was concentrated under reduced pressure to provide

4.7 of amino al cohol _as a colorless oil. Step T sol ut { on qf e
ani no G Sanb 64:% BuRRl)- T%?Hrgderﬁaqtlws%w@,wwefteﬁf%f}?‘?c pYeryghboAder %ﬂ* 160

nmol - di . ] | ol , A a?z2
A o e GRS SR
por t i dddlitelimr 100gmL®fitexane]hiesing dot flask witlx dichleromethand. rfethestirned suspension
t t rni . . The volati,l es were .evapaorated in vacuo by.rotary
evapor s e LSt B HaQ PEaY a5 oA B SV MBS L e BTE AErS R The
Or gani Girhay Has \WBstitRa 16:d5 Miﬁ.hThé\'réégtin?riﬁiicﬁ 3] \Dé/seﬁl_té}"é@ﬁ%u%h-rb%@ﬁiwem was

evaporated and the residue was chromatographed on silica gel using 1:1
CH2Cl Xohresg aimterad fiskufunnelt Theesolid avasweashed @ with$Otrhbof 10v0dickipimethenee| ut e
the product., The title conmpound was obt.ai ned .as off-white.sqlid,(5, 40
oy SURRIRE by SR S04 B sl S5y R g8 R et vt g,
3 H), fird®waslttai¥ferre®. Békphitatory fifinel dndthe(oganic Hyer wa2@adtfed withivateZ addd (S,
3 H, 2.60 (s, 1 H, 7.31 (d, J=8.0 Hz, 2 H), 7.83 (d, J=8.0 Hz, 2
H) . PREPERATt @¢quequsNaCl) m&é@@p@rm@s@“.n@ﬂ gtian and concentration by rotary
1-hKY4- : I f Lar il 1 .ne- j
307 RSB ERYE 3 Btk oPBYCp e | b etk BB 1500 LB oot (e
mat er isdlica(ge] Salhmna$0:90 3P 60:36 EA/heqOdtrain gradibst, 40 HlL/miy, detection mbzﬂmﬁell pature
under nitrogen. To this suspension. was added 2, 2, 3-trinmethylbut-I|-ene
(50. 6 Wﬂs‘%zgﬂfrﬁapf)lewslf% dviHgh bﬂ&%%?‘ﬂ‘?%?ﬁ%%ﬁﬁf&ﬁié-mtri bromi de (13.6 g,
36.2 mmol ) int e u td I r reashicon
m Xt ure was con\(lz\lg{nt rat Zgbtzgghg(?ofmg(&ﬂ léfmet 0 1ﬁ%t(§ 9};)%'%)(8’%’ 2.45 Q& 3735

(d, J=8.1 Hz), 7.63, (d, J=8.1 Hz).

15 Step 2
A mixture of the trimethylsulfoxonium chloride (2.37 g, 18.6 mmol) in THF (35

mL) was sonicated briefly to break-up lumps and then cooled to 0°C and BuLi/hex (2.5 M) was
added dropwise. The stirrred reaction mixture was heterogeneous. After 25 min., a solution of
the ketimine producf from Step 1 (1.45 g, 6.11 mmol) in THF (5+1 mL) was added dropwise to
20  the stirred suspension during 15 min. The resulting white suspension stirred at 0°C for 3h and
then allowed to warm to RT overnight. The reaction mixture was quenched with sat. NH4Cl and
partitioned between sat. NH4Cl and ethyl acetate. The organic phase was washed with water and
brine, dried over Na,SO,4 and evaporated to give 1.539 g of a pale yellow oil.
'H NMR (CD,Cl,, 500MHz, ppm) & 0.97 (s, 9H), 1.53 (s, 3H), 1.82 (s, 1H), 2.28
25 (s, 1H), 2.43 (s, 3H), 7.33 (d, J=8.1 Hz), 7.61, (d, J=8.1 Hz).
Step3
The product fron Step 2 (1.539 g, 6.2 mmol) was dissolved in EA (20 mL) and
hexane (40 mL). After addition of 1 M NaHCOj solution (30 mL) the two phase reaction |
mixture was vigorously stirred and cooled to 0°C. Commercial grade MCPBA (2.11 g, ~9
30 mmol) was added in several portions during 5 min. The reaction was monitored by TLC (30:70
EA/hex). At T = 45 min, the reaction was quenched by addition of 5% Na;S,0; (30 mL) and the

mixture was stirred for several minutes until a negative starch-iodide test was obtained. The
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and then filtered through a sintered glass funnel. The filtrate was
concentrated to half volune again which caused further precipitation. This
suspensi omowan/dipioBer ed washing with acetonitrile and treTfiSkamwabess?
concentrated. The resulting material was di ssol ved/ suspended in

di chl oronet hane, filtered and the resulting filtrate was concentrated to an
orange oil. This oil was diluted wth ethyl acetate and washed with water.
The orf§3HOR MyFEYe w&aéﬁgﬁeﬁéﬂtwﬁw aggats and %F PEFB RIRaC Wahwasheday ity satThe
crude @O} G, Vas e, ThRh Y& N58 ﬁ}&g bRGLARAVe 13k Biigt age 65i

col um el ut :i’ng2 wth (0-100% t\é)Ac 2ﬁex“ane E\{Eg ga?lve%zla-% 1, %ﬁ?m&zt hyl et hyl ) -
2- met ropmpoupd 4s areoffiipbecrysthBmefsold.l ] azi ri dine as a colorless solid (5.2

P, 10 (s arp NB18 (e PRt goryf 8948 ey 1. 78 6. 3 887 6 1143 1
24y PREPARATIANG S 23 G- L. 1 F ity e gl ot hy! -

1-r (4-net iyl rhenvOsul haziri (i ?)-p-toluenesul finam de

(2.00 g, 12.89 mmol) in a 250 iﬁ: §ES %grgon wer e added
di chl or oet hane (50 mi), t-butyIm_PIE . lﬂgﬁr .1 nm, 64.4 mol) and

Ti (OEt)4(13.5 nL, 64.4 mmol ). The stirred reaction solution wa ted at

700C o i ght o After 21hs[th¢l yell ow sol uti y\qﬁzcool ed to RT Pur ed
into a Vi Y rajsry §itHe r ed“speYiSi on dfz 15g of t& RS L of hexane,
ri nsing

15 mL of H28) dropwi se. After several mnutes, the nmiXture btcane v

thick. Stirring was continued for 5 mn. The resulting thick sl urrg\was
filter_b_ u he , Coarse 'nte fiitueif nqeh. The solid was

was hed e G%-drcht or onet hane 7 nexane vy resuspendi ng the
solid by stirringtepilth spatula and then filtering. The two-phase fitrate
was transferred to a separatory funnel and the organic |ayer was washed
wilPh wat er and bF? ASolbaR of GiiRbid Letmpthylrind P daetbyis PhemdmerrhelRiat i on

and copg ﬁ‘a{)\ﬁé&? 2. Ry ot gfcgﬁ%gﬁg?gﬁgg)%h g{,‘é?g‘f’ﬁ% %Bgcﬁ) th PlER1 Yot 8% Rl added

Chr onat odr a on an
LiAlH4 (70 mL of a 2M solution in THF, 140 mmol) dropwise. The mixture was heated at 45°C

ask with digh r(lgﬂhar}%_(oggo the At r_rgdms&f]s% Si on‘g_% added
y

for 3 h. The reaction mixture was cooled to 0°C and quenched carefully by sequential addition of
6 mL of water, 6 mL of 15% aqueous NaOH, and 18 mL of water. The slurry was stirred
15  vigorously. The solid was removed by suction filtration, and the filter cake was thoroughly
washed with ether and CH,Cl,. The filtrate was concentrated under reduced pressure to afford
the product (17.0 g, 100%) as a viscous oil.
'H NMR (400 MHz, CDCl3) & 0.96 (s, 3 H) 1.02 (s, 9 H) 3.09 (d, J=11.32 Hz, 1
H) 3.39 - 3.46 (m, 1 H) 3.46 (d, J=11.32 Hz, 1 H) 3.62 (dd, J=10.52, 4.71 Hz, 1 H) 4.02 (dd,
20 J=9.22,4.69 Hz, 1 H) 7.08 - 7.44 (m, 5 H).
Step 2:
To a solution of the product from Step 1 (17.0 g, 70 mmol) in MeOH was added
HOAc (5 mL) and palladium hydroxide (5 g of 20 wt% on carbon). The flask was evacuated and
filled with hydrogen several times. The suspension was stirred at room temperature under H,
25  (balloon, 1 atm) for 3 h. The reaction mixture was filtered through a pad of Celite, the filter cake
was washed with additional MeOH, and the filtrate was concentrated under reduced pressure.
The residue was purified by flash chromatography, elution with 0~10% MeOH in CH,Cl, with
1% HOACc followed by 100% MeOH with 1% HOAC, to provide 8.84 g of the product as an
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silica gel colum, 10:90 to 50:50 EA/hex, 20 mn gradient, 40 nlL/m n,
detection at 254 nM gave 2.49 g of a pale yellow oil which solidified upon
storage avo-220@1920B1 NVR ( CD2C 2, 500MHz, ppn) d 1.16 (spPCPRS2002/0885(s, 3H),
2.43 (s, 3H, 7.35 (d, J=8.1 Hz), 7.63, (d, J=8.1 Hz). Step 2 A m xture of
the trinmethyl sul foxoniumchloride (2.37 g, 18.6 nmol) in THF (35 nL) was
sonicated briefly to break-up | unps an en c ol ed 00C an '/

(2.5 BFeecidstied ehsisornsssC (éoﬁ).quragee O£t %}wwftyzgﬁ%et%aéat%j b &%

het er ogap Wen & MheredlGR Hish@Rid wid\GirkRtindeNBitBE A 6dmd, Pme?—t ep
1 (1.45 ﬁ T ,-QD?) )n Tﬁﬁe 5%% m_? w:sts V:Stddelcl dropw se ?o t he sgthlrred
suspe mshldmthetunonggmﬁ Salts were‘lihmoved;hj/ Suqmgn\ﬂmmtwns UBefmitraterv as ¢oncentraied Weter f or

3h and al | oned rmto ver n| The m xture wa

e ncHEIGH PRESSSIE SO irae i s e FomBanbatyeune BEEF RARLT oAl wifihe
acet atyeas obEn&Q BN EthRRAsRo mghcv}gaw&ﬂ:tm S vedosiovadagl).brine, dried over
Na2SO4 and evaporat ed to give a pale yellowoil. 1H NWR (CD2d 2,

500MHz, ppm) d }DNM&M(@IMHZ;LCEBZIQ)SE;OSM%9ﬂiB120§éS,3IHI-D332(&8’=(1§05IH-©,,1 2.43
(s, 3 g 7.61, (d, J=8.1 Hz). Step3 The product fron
Step g%)( %Ségdg Ooél'% iﬂ’b‘z) was dissolved in EA (20 nL) and hexane (40 nL).
After addition ofted B! NaHCO sol ution (30 nL) the two phase reaction mxture
was vigorously stirred and cooled to 00C. Conmercial grade MCPBA

~9 mol) was add@dolluhoseﬁt%xeaam1poratqob¢nlsfr@m&t¢lg26498gﬁ&@.m@&m CHmélma@OO

t ored TLC (30:.7 t hed
oy Omadr b GrvasstRpsasb EeRb i Lated mmen Pupted BasoBiioria for sever a
M nut gslueidsulfoRy1RERMde\S. 75% 3k @bt 19@}![2@} gs‘@@ﬁLP@&éi‘lm%n ThRMeagiohon

m xture was diluted with hyl acetate and the organi c phase was washed
Wit h guixturplsdCsined Hzoomrtdmlpmamsre for4/d. n@@mxmmwmﬁmow&paﬂqmm gave

1.56 gEtﬁch (é?(‘)a' rr}Ii,,t6|O% S % gtﬁanesu onylwmorl%e% §§ I%n(?m?r(l)(ld were added.

The mixture was stirred at 0°C for 4 h. The reaction mixture was poured into a 1:1 mixture of

15 saturated aqueous NaCl and water and was extracted with CH,Cl,. The organic layer was
washed with saturated aqueous NaCl, dried (Na,SOs,) filtered, and concentrated under reduced
pressure. The residue was purified by flash chromatography, elution with 0 — 50% EtOAc in
heptane, to provide the title compound (5.88 g, 58%) as a white solid.

'H NMR (400 MHz, CDCl;) § 0.93 (s, 9 H) 1.73 (s, 3 H) 2.34 (s, 1 H) 2.44 (s, 3

20 H)2.52(s,1H)7.31(d,J=7.96 Hz, 2 H) 7.84 (d, /=8.35 Hz, 2 H).

PREPARATION 9
0 o}
Q TsCl, DMAP gg
OH >
HaN TEA, DCM N

Ts”

1-[(4-methylphenyl)sulfonyl]-6-oxa-1-azaspiro[2.5]octane

A solution of 4-aminotetrahydro-2H-pyran-4-methanol (16 g, 122 mmol) in
25  dichloromethane (700 mL) was treated with triethylamine (85 mL, 610 mmol), p-toluenesuifonyl
chloride (69.8 g, 366mmol) and DMAP (1490 mg, 12.2 mmol) under nitrogen. After
approximately 18 hours at room temperature, the reaction was filtered through a pad of silica gel.
The filtrate was concentrated in vacuo then purified by chromatography on silica gel (5-20%
EtOAc/hexane) to afford intermediate the title compound (12.5g) as a white solid.
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1H NMR (CD2C 2, 500MHz, ppm) d 0.94 (s, 9H), 1.71 (s, 3H), 2.37 (s, IH,
2.46 (s, 3H), 2.51 (s, IH, 7.36 (d, J=8.1 Hz), 7.82, (d, J=8.1 Hz).
PREPARATIVON 26B/1pMBH4 N p h H2 1. TsCl / Et 3N HO OH Pd( @Hrais2009084357 / Et 3N
(2R)-2- (1. 1-di nmet hyl et hvO 2-net hyl - 1-r (4- et hyl phenyl ) sul fonvH aziri di ne
Step | To a solution of (3R 5R) - 3- (I

L-di methyl ethyl) . 3 et h hol i n- 2- t
Synlett 1996, 106INMEy 513, 500 MR o ST (m1210), 245 @ SRe2AddB T A1

2304?3%36‘%‘@%35%@ rﬁg}c 8o [ opd 403 ST Le B8P Y5y, Bipcgr{g%hlg%c opfEs heat ed

carefully by sequenti al addl ti OWMML 6 nmL of 15% aqueous
NaOH, and 18 m_ of water. The sl ed vigorously. The solid was
renoved by suctipn flltratlge and t n‘/lelter cake was th roughly washed
wth ether and Ahe fabLlB at cho\rpe.erlt tiattgd un ad,uced pressure
to afford the pro (176‘9, E al viscous ojl. 1H (400 MHz,
CDCIS)d096( 1. 02adoH 9 Hy (d, 217, 1.32 H)339-346
(m 1H)346(dJ 132|higoHlH)36

(dd. J 1 H, 1H) 4.02
(dd, J=9.22, 4.69 Hz, 1 H) 3)- 7.44 (m 5 p&@”@bz To a sol ution of

t he product from Step 1 (17 70 mol ) in I\/E(@%bw@s added HOAc (5 nlL) and
pal | adi um hydroxide (5 g of 20 wt % on carbon). The flask was evacuated and
filled with hydrogen several tinmes. The suspension was stirred at room

t enper at ure underse@, ( bal | Me atn) fRuCI3 h. The| reamtl on m xture was
filtered through—a—pac of%tue t he f++ter cak N O
EtN(iPr), S=0 NalO, 5L
o o ©
(Step 3) (Step 4)

(4R)-4-(1.1-dimethvylethy])-3.4-dimethyl-1.2 3-oxathiazolidine 2.2-dioxide

Step 1:
To a solution of compound (3R,5R)-3-(1,1-dimethylethyl)-3-methyl-5-
phenylmorpholin-2-one (100 mg, 0.40 mmol) in MeOH was added formaldehyde (1.40 mL, 37
10  wt% in water, 16.2 mmol), HOAc (0.14 mL, 2.4 mmol), and sodium cyanoborohydride (100 mg,
1.60 mmol). The reaction mixture was stirred at room temperature overnight, and the solvent
was removed under reduced pressure. 4The residue was partitioned between EtOAc and saturated
aqueous NaHCQO3, and the layers were separated. The organic layer was washed with saturated
aqueous NaHCOs, saturated aqueous NaCl, dried (Na;SO,), and concentrated under reduce
15  pressure to provide the product (99.7 mg, 95%) as a viscous oil.
'H NMR (400 MHz, CDCl3) § 1.08 (s, 9 H) 1.30 (s, 3 H) 2.28 (s, 3 H) 3.97 (d,
J=2.54 Hz, 1 H) 4.45 (dd, /=10.91, 2.37 Hz, 1 H) 4.89 (dd, /=10.88, 3.66 Hz, 1 H) 7.13 - 7.41
(m, 5 H).
Step 2:
20 Employing procedures analogous to those described for Steps 1 and 2 of
Preparation 5B, the desired amino alcohol was prepared from the product of Step 1.
'H NMR (400 MHz, CDCl3) 8 1.08 (s, 9 H) 1.17 (s, 3 H) 1.99 (s, 3 H) 2.63 (s, 3
H) 3.53 (d, J/=12.35 Hz, 1 H) 3.84 (d, /=12.30 Hz, 1 H) 5.32 (br. s., 4 H)
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was washed wth additional MeOH, and the filtrate was concentrated under
reduced pressure. The residue was purified by flash chromatography, elution
wi th 0- 1080eH19293CH2CI 2 with 1% HOAc fol |l owed by 100%PiE@d200000453% HOAC,
to provide 8.84 g of the product as anacetic acid salt. Anhydrous K2CO3 (50
g) was added to a solution of the acetate salt (7.03 g, 38.0 nmol) in

CH2d 2 (500 nL).  The resulting suspension was stirred under nitrogen

overni ght after SEpdh the i norganic salts were renoved by suction

filtration. The £4}téatién &P&e%ﬁﬂﬁ@&%%l%ﬁ’o&i&@%n{ St 2qdo ArRs S SnAdksl) fhe

residue was dried azeotropically usin until a constant weight was
obt ai r@ldlz(Ilp(3gnIL¢att(h%C azm; adﬂeallNMdhsqm@dmhylamr&B(OgLS 16690 87 enmbl))jand 11HONNR
(400 3 (s H) (d, J=10.05 Hz

3. 45 (thonﬁeiél @yLHQ 29|mm)ol) g@fbﬁlegesq&lwwtmhweﬁf sttrTf‘é AR °é|4é(9h‘8l 'Tthom

(ngm%?éci—gg%lg r%&rfa FP%@\%&V t)y a’ s %ggegfmh%t?g? IH ony E)?i EEaBN

(8.7 dNads0f, andadoncénrat3dAider féﬂﬂcéﬂ_l)remedf Iﬂﬁhmlﬂue Waepuﬁﬁedl bplﬁlash xture was
stirred at roomtenperature for 4 d. The mxture was cool ed to OC after
whi ch SBfosnategrapy mpmweéwms;ermprﬂ%rﬁ kEnb 818 By s g P Bds. (5.88 nL, 76.0

o ) ASBARERACeds R M iR 8 bt DT Do B saien

re was poured into a eous
and \N&BSHMHMME@ 88 M 1(]-11263182 (ddhe-8B8yamisd4,dyldy;, was washed wi th saturated
a ueous NaCI dr| eg@éNaZSO filtered, and concentrated under reduced
prlfss USOMER B: r 5 NyR (4e05M5ir CGREa) ?bppmloa%ﬂsc?]mr’fai%r APy T%elsud o4 a0

- 50% the titl d (5.88 g, 58¢
m.tefé)%*’qﬁﬁ%??ﬁo’ob%i?ﬁ%%&) G093 (o8 1 e (s 3 R 2 54 s,
1 H 2.44 (s, 3$%p2. 52 (s, 1H 7.3 1 (d, J=7.96 Hz, 2 H) 7.84 (d, J=8.35

Hz, 2 PREPARATI ON 9
-1 (4 i hyl pheny FRHPR ghihe twe-digsterpoisomersifian Steprodnae, 0.08 mmol) in

CH;CN (0.5 mL) was added to a solution of ruthenium trichloride (1 mg, 0.0008 mmol) and

15  sodium periodate (19 mg, 0.09 mmol) in water (1 mL) and CH3CN (1 mL). The reaction mixture
was stirred at room temperature for 1 h, diluted with EtOAc and washed with water. The
aqueous layer was extracted with EtOAc. The combined organic layers were dried (Na,SOy),
and concentrated under reduced pressure to provide the title compound (13.9 mg, 84%) directly
as a white solid.

20 'H NMR (400 MHz, CDCl;) & 1.00 (s, 9 H) 1.31 (s, 3 H) 2.81 (s, 3 H) 4.03 (d,
J=9.32 Hz, 1 H) 4.55 (d, J/=9.32 Hz, 1 H).

PREPARATION 15

CI:OZEt . Me Me
Z_NH LiAlH,  NH SOCl, E N
_ $=0
0% “oH (Step 1) HO EIN(Pr)2 o
(Step 2)
RUC|3 - l,VIe
N (o)
NalO, /k[ §7
20
(Step 3) o
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A sol ution of 4-am notetrahydro-2 H pyran-4-nethanol (16 g, 122 mmol) in

di chl oronet hane (700 nL) was treated with triethylamne (85 ni, 610 nmol),
p-t ol uenasolzbmvyboehl ori de (69.8 g, 366mmol) and DVAP ( P¢9QSaw9/ 004552 nmol )
under nitrogen. After approxinmately 18 hours at roomtenperature, the
reaction was filtered through a pad of silica gel. The filtrate was
concentrated in vacuo th n purified by chromatoraphy on silica gel (5-20%
Et OAc/{fes Ar(d rmethylethylis b2 J-axdthiazoliding2 Zudiowdled (12.59) as a white

solid. 1H NNR ( mga’g +2- &%y]g ;r) gt%oé axﬁiﬁ)o 223 gﬁnét lba{d)wlc?acfd? ( S

3H), 2.52 %EL‘I‘% 76 5 R RN

( l(;) J :(ﬁrebalfd; as ﬂbﬁcnbEREPizﬁg GHHZ[ZMQ(H, é;(zc 746})25(]4812dmt El)lploymg D- tartarlc ac1d for .
(St4le’;) 1the geaolgtlg}ag%i)?%qpe glegﬁggﬁﬂ%d@s%alogous to t c))(s%t esc Ol Ifd or lg'repara joni 58 de
( 357 %t?ﬁ 1 ﬁn& Prépaﬁﬂtlﬁ'ﬁtlh}ﬂtﬁis@éﬁd' PRetify Eorﬁ o&ﬂaﬂ%l ﬂf@%&?&?hﬁd‘rsgl'a%s(ajﬁgxgﬁg,

was added for nal dehyde 7 W% in water
rrm)l) SOl-bId)Ac (0.14 nL, 2.4 mmol), and sodi um cyanoborohydri de (100 ng, 1.60

mol ). The react, ir at. r.o Ve h and
t he sol vent was ﬁ%@@n@ﬁi@%ﬂ@e@“ @sﬂrgry#ﬁgpﬁé (g({@ %a gg;&tﬁt}poned
bet V"e%ﬁsoé\?{)aﬂﬂs $AL VIR ?@2 8429y 9.MdCP=3.9 ad3 Hyeo. b@&{ﬁ: ¥ g,, SRR at ed.
The organi ¢ | ayer was washed with”saturated aqueous’ NaH , saturated
aqueouwynNaCl , dried (Na2SO4), and concentrated under reduce pressure to
provi de the product (99.7 ng, 95% as a viscous oil. 1H NWR (400 Mz,
Chal 3) d 1.08 (s, 9 H 1.30 (s BREI?ARAZHONS203 H 3.97 (d, J=2.54 Hz, 1H)

4.45 (dd, J=10.91, 2.37 Hz, &#gg =l 0.88, 3.66 Hz, 1H) 7.13 -
7.41 (m 5 H. Step@ : Errplo 3ﬁ é i)?es anal 07/1.% to those described
/

,6-lutdine
for Steps 1 angp > NH, ¢ N-Si(CH,CH3)s

HN- H

1,2-dichloroethane
50°C

N-(triethylsilyl)-/H-1.2.4-triazole-3-carboxamide

A stirred mixture of 1H-1,2,4-triazole-3-carboxamide (500 mg, 4.46 mmol) in
1,2-dichloroethane (4.46 mL) treated at room temperature with 2,6-lutidine (2.08 mL, 17.84
15 mmol) and triethylsilyl trifluoromethanesulfonate (3.03 mL, 13.38 mmol) and heated under a
nitrogen atmosphere at 50°C. After 4 hours of heating the reaction solution allowed to cool to
room temperature and diluted with dichloromethane (25 mL), washed with water (25 mL), 0.5M
hydrochloric acid (25 mL), water (25 mL), dried over MgSQ,, filtered, and evaporated to solid.
The solid was flash chromatographed (silica gel, 10-65% ethyl acetate:hexane) to give the
20  product as a white solid (683 mg).
'"H NMR (CDCl;, 500MHz, ppm) 0.89 (q, J=8Hz, 6H, CH5), 1.03 (t, J=8 Hz, 9H,
CH,), 6.77 (s, 1H, NH), 8.63 (s, 1H, triazole H-5).
LC/MS m/z (positive ion scan) M+1=227.20

PREPARATION 21
N 0] O
isopropylamine NYZ(
25 50°C
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Preparation 5B, the desired am no al cohol was prepared fromthe product of

Step 1. 1H NWR (400 MHz, CDCI3) d 1.08 (s, 9 H 1.17 (s, 3 H 1.99 (s, 3 H

2.63 (s, SOHp10AM3B3(d, J=12.35 Hz, 1H) 3.84 (d, J=12. 30PHT/US2000)0045582 (br.

S., 4 HHStep 3: To a solution of the am no al cohol product from Step 2

(59.4 ng, 0.29 mmol) in CH2A 2 (3 nL) at 0 0C was added

N, N- di_i sopropyl ethylam ne (0.15 nL, 0.87 mmol) and thionyl chloride (21 .0
, 0.0001-methylethylof H-h 2.4-H1370i€ HrLa10GKAMIAE N was stirred at 0 C for 45 nin.

The reaction m iyl i Dql?{ad it h:

aqueous Nad , dﬁ/lggg’% Kﬁ'gls 4)@%%@0‘%?.& t%%é?%n%?%&%lsgﬁéggg%& The

resi duel wasl 38uminfol eeedeycofribaisdd iolar2dmat vigh @give 4 white suspdasibmo The vial was

o AR Rl £ o e A D AL o
J=8. 88rHdzia1 wddcoBlcd fo t&8in tehimferi®re ShdbdhsERed. 1THE soll dSAER s 1vebHn Mt At @ndVHz
cDA3) d ppm0.92 (s, 9 H) 1.38 (s, 3 H) 2.72 (s, 3 H 4.42 (d, J=9.27 Hz,
1H) 4.tB@sfedred Jo-9 20@ miiflask. Hhe Rlwentavas epaparhtgd upderatduded pressure and the

di ast . ) f St 3 .2 0,08 |) in CH3CN (0.5, n.

St TERTORET Gbe RS S RPE At Eth B W oy <G sow R e

sodi unrHegEdi@ekives &tiBpeDwith 16l8eB@id) pladedwatier high Yadduin avénighBid\ite thetile The

reaction mxture was stirred at roomtenperature for 1 h, diluted with
Et OAc canpowad (fed @) e whitesolidthe aqueous | ayer was extracted with Et OAc.

dfuced pressur o f Sk BLODTROSMIEL BB W, sERIG P ERE AR ILTY o6
whi t e GONCEI), 9.88 KiyRH, 4040M)z, CDCI3) d 1.00 (s, 9 H 1.3 1 (s, 3 H 2.81

s, 3 4.03 (d,. J=9.32 Hz, 1H) 4.55 (d,.J=9.32 Hz, 1 . PREPARATI ON 15
( H) ( Mass Spectrum: (ESIISDm/z=155.(14 (M+H). H)

PREPARATION 26
OEt
Q Me,N—( Q
s
N ONH, OEt Q)LNAN/
N~ N~ |
120°C

15 [cf. Y. Lin, et al. J. Org. Chem. 1979, 44, 4160]
N-[(1E)-(dimethylamino)methylidenelpyridine-4-carboxamide

Isonicotinamide (2.00 g, 16.38 mmol) and N,N-dimethylformamide diethyl acetal
(2.8 ml, 16.38 mmol) were combined and heated to 120°C. A short path distillation apparatus
was used to collect the ethanol that was liberated during the reaction. The reaction mixture was
20  an orange solution. After 15 minutes, additional N,N-dimethylformamide diethyl acetal (1.0 ml,
5.83 mmol) was added to the reaction mixture. After 1.5 hours, the reaction mixture was cooled
to room temperature. The reaction mixture solidified upon cooling and was placed under high
vacuum overnight to give the title compound (2.92 g, 16.48 mmol) as a yellow solid.
'H NMR (CDsOD, 500 MHz, ppm) 6 3.28 (s, 3H, NMe), 3.29 (s, 3H, NMe), 8.10-
25  8.12 (m, 2H, ArH), 8.66-8.68 (m, 2H, ArH), 8.70 (s, 1H).
Mass Spectrum: (ESI) m/z = 178.19 (M+H).
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(Step 2)(4i?V3.4-dinmethyl -4-(l-nmethyl ethyl VL2 3-oxat hiazolidine 2, 2-di oxi de
Starting with (2i?)-2-{[(ethyl oxy)carbonyl]am no}-2, 3-di net hyl but anoi ¢ aci d
(preparedwaotesgasbed in J. Og. Chem 2007, 72, 7469- PATAIShaw/oetspt oyi ng
[™-tartaric acid for the resolution step) and enpl oyi ng procedures

anal ogous to those described for Preparation 5B Step 1 and Preparation 14
Steps 3 and 4, the title conpound was pre ared and isol ated as a waxy
solid. 1H NVR (400 MHz, CDCIS) PREPARBATION29. 8 g iz 1 H), 4.06 (d, J =

8.8 Hz, 1 H), 265(s 3 H, 1.85 (m 1 H, 1.3%€;s, 3 H, 0.94 (d, J =6.9
Hz = 6.9 Hz m PREEM\RQTI ON 20 o 3S@3Si (CH2CH3) 3
0 N INH,0H /N NSt (CH2CHEBt HIV; N -

1 |Iyr§-—7—H-—|,—2-,-&tr|az | e- 3- car boxani de
A kdre of 1//-1,2,4-trNazol e- 3- canbggam de EiOrrg, 4.46 mol)

i

t
n 1, 2-di chl oroethane (4.46 nL) treated at roomtenperature with
2, 6- | M-{dEREdiaRtiBaming)mheth8Udeneip Yrimidéhet F-cabhydrgidey |
trifluoromethan ulionate (3.03 nmL, 13.38 nmol) and heated under a nitrogen
at nosphere at 53@;After 4 hours of heating the reaction solution allowed
toscool to roomﬁtﬁﬂ})ﬁﬁ%ﬁlicﬁné@ﬁbgﬂl%‘%d 28iniin] 9gg Brhﬁégﬁﬁdl BRfRfonidR hidoxide
washed with water m), ydrochloric acid (25 nm.), water (25 ni),
dri ed (38enl, &gs@znmfai) Iwee¢ e@nb@nd nea/aémleﬂaéh tq slvg@lhaay Sqihéogorh@lrem%om ash
g?gggg{llgglég gra\s;\’ﬁtu%% %t 5P?I8 flgggr ﬁ.\d Aﬁ%} tﬂg mlr%:tgg %t\Shlp X3l %}tate(}ogn cf v}huﬁ)
turned the reaction mixture into a white suspension. After 2.5 hours, LMCS and 'H NMR

showed complete conversion of starting material. The reaction mixture was filtered, rinsing over
10  with water (3 x 1 ml). The filtered solid was air dried overnight to give the product (199.8 mg)
as a white solid.
'H NMR (CD;0D, 500 MHz, ppm) 6 9.21 (s, 2H), 9.29 (s, 1H).
Mass Spectrum: (ESI) m/z = 124.12 (M+H).
Step 2:
15 The product compound from Step 1 (199.8 mg, 1.623 mmol) and N,N-
dimethylformamide diethyl acetal (0.39 ml, 2.276 mmol) were combined and heated to 120°C.
A short path distillation apparatus was used to collect the ethanol that was liberated during the
reaction. The reaction mixture slowly changed from a yellow suspension to an amber solution.
A yellow precipitate formed. After 1.5 hours, the reaction mixture was cooled to room
20 temperature. The reaction mixture solidified upon cooling and was placed under high vacuum
for about an hour to give the title compound (284.9 mg) as a yellow solid.
'H NMR (CD;OD, 600 MHz, ppm) & 3.26 (s, 3H, NMe), 3.27 (s, 3H, NMe), 8.70
(s, 1H), 9.23 (s, 1H, ArH), 9.41 (s, 2H, ArH).
Mass Spectrum: (ESI) m/z = 179.20 (M+H).

25 INTERMEDIATE 1
Benzyl (15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-
dimethylpropyl]-15-hydroxy-14-methoxy-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-
1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylate
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1H NWVR (CDC 3, 500MHz, ppm 0.89 (q, J=8Hz, 6H, CH2), 1.03 (t, j=8 Hz, 9H,
CH3), 6.77 (s, IH NH), 8.63 (s, IH, triazole H5). LCMs nlz (positive ion
scan) MIw022i0/@R0PREPARATION 2 1 . N !/ isopropyl am ne PCTAIS2000/004550Ve - \
/1 NHN- N HN-N H 500CN- (| -net hyl ethyl W-1, 2, 4-tri azol e- 3-car boxam de Met hyl
H1,2, 4-triazol e-3-carboxylate (3.53 g, 27.8 muol) and isopropylamne ( 11
m, 128 mmol ) were conbi ngd &_p a 20 mM vial to give a white suspension. The
vial was seal ed and heat ed’™Yt'0 :500C. A%\}té@[' 6 days the reaction nizxtuare had
becone a transl ucent osoHd~The vi al '"cooled to roomte atupesand
bl ved i n_oEfhanpl and traest efr & a 200 m
vhpor at ed ungge Joasluced pressurfes g
dseveral times with ethanol {{ oolfegovéd~excess
i sopr opyT™@mne.] The:fesi due was stri pp&8 "wi t 'Y olfuerje andMpl aced under hi gh
vacuum oveotinghit'ot o gEviemefint i t| e conpound (4x67>gJ“@as a white solid. 1H
NVR (CD30D, 600 MHz, ppm d 1.25 (d, 6H, 2Me), 4.1&+4.22 (m |H CONCH),
8.38 (s, IH, triazole). Mass Spectrum (ESI) nlz = 155.14 (MH).
PREPARATI ON 26 [cf. Y. Lin, eto@glon J. Og. Chem 1979, 44, 41668n
N-r(1iT)-(”~ methyl am no) met hyld denel pyri dj ne- 4- car boxam de LEksonixcoti nam de

fl ask. The sol vent(a 3
resi due sbrd ppedse

(2.00 g, 16.38 mmol) and N, f&dimerhyt? or nilif de di et hyl ; 8 nl,
16. 38 mvol) HiePe com-new heat ed t o YF&RE. A Mho £ tillation
appar atus p. . aeec oI DMF, 65°C e

(Step 2) = (Step 3) - Intermediate 1

Step 1:
To a slurry of enfumafungin (90.0 g, 126.9 mmol) in 846 ml of toluene with

mechanical stirring at room temperature was added Et;SiH (202.2 ml, 1269.5 mmol) in one
5 portion. Trifluoroacetic acid (202.4 ml, 2627.8 mmol) was then added dropwise at a rapid rate.
Once the trifluoroacetic acid addition was complete, the resulting amber colored solution was
allowed to stir at room temperature for 2.5 hours. The TFA/toluene solution was then
concentrated to dryness. Fresh toluene (300-500 ml) was added and the mixture was once again
concentrated to dryness. The toluene stripping procedure was repeated two additional times. The
10 crude solid was then dried overnight on a high vacuum line to yield 120 g of a purple brown
solid. This material was carried on to the next step without additional purification.
Step 2:
To a solution of the solid from above (120 g crude material, ~126.9 mmol) in
MeOH (1.27 L) with mechanical stirring, H,SO4 (31.2 ml, 585.3 mmol) was added dropwise at a
15  fast rate. Once the addition was complete, the resulting solution was warmed to 65 deg C and
was allowed to stir for 4.5 hours. During the course of the reaction a white solid precipitated.
The reaction was cooled to room temperature and the white solid was isolated by filtration. The
solid was then washed with MeOH (2x200 ml) and CH;CN (2x200 ml). After drying, 47.91 g
white solid was recovered.
20 Additional material was isolated from the initial filtrate and subsequent washings
as follows. The total liquid volume was reduced to 1/3 by evaporation in vacuo. An excess of

water was added and a purple white solid precipitated. The solid was filtered, washed with 3:7
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was used to collect the ethanol that was |iberated during the reaction. The
reaction m xture was an orange solution. After 15 m nutes, additional

N, N- di metwolzbovareasdde di et hyl acetal ( 1.0 m, 5.83 mmolPLTas0m0sd7t 0 t he
reaction m xture. After 1.5 hours, the reaction m xture was cooled to room
tenperature. The reaction m xture soli dified upon cooling and was pl aced

e MePBaE U108 Y R R mhband i e il TR o 3 g
(S, 3hyrodifhs a%rd]@msl’gwiiﬁe 68Mlid. 2The &Hiame@ﬁéﬁf & Fgﬁgd\ﬁdﬂwag Hs. 20} 9é_?\|-6 %Y 0 ( S,
I H). ss Spectrum (ESI) mz = REPARATI ON 2

E) - (di met hyl am n®ep8t hyl i denelpyri m di ne-5-carboxam de Step | : Et hyI

20713 b J oRtshita st ok OB el N Ty 8 BB e
regct i A UEn X1 WrémRI 652D MICF4RD iAW LEBGHBIE & 59 e DMPB wiithit@fanical whi te
precipitate forned, which furned thé reaction mxture into a white

suspentirong. Fhe mixtpresvasouarmeditues des € and wavielkvste sgofgsldel Bowsn¥he HMR of

tart ty fil
SLC198; R vl PRCPRAMOE A0 o 5t of | 300 Bt eof,
pr oduCThe(thiurd W@ng&oﬁsly\/@ﬂn&&l £5212-3 hoursl N\ﬂngﬂﬁgﬁ&e eBlﬁlﬁerﬁl, wmﬁé’@old 9 21
(s, 2H), 9,29 (s, Mass Spectrum gESI mz = 124. |i|_} (2x250 mL)

The prioamed: Elaﬁ@r@alﬁaatprw felteged anq wg@le Wil adgitgma! %n%dmterélmfo
O T A e N R T o S Y R S e
t he etwhitosolidratoviers] Wadlhemtradsfdnned toc teheystablaming dish anidiplacediot a varunixdwene
sl oWy A0S Fotd o0t/ Sve SY2 S SPERR Sifidt © an anber solution.
Additional material was isolated from the water:MeOH and heptane filtrates as
follows. JThe combined solutions were extracted with EtOAc. The combined EtOAc washings
15  were dried over Na;SO, and concentrated to dryness. The resulting material was purified by SiO,
chromatography (3:7 EtOAc:DCM) to yield an additional 5.42 g of product as a white solid. The
total combined yield of Intermediate 1 was 57.6 g (88.5%).
'H NMR (400MHz, CDCl3, ppm) & 0.71-0.74 (m, 6H), 0.78 (d, J=6.83Hz, 3H),
0.80-0.83 (m, 6H), 1.15 (s, 3H), 1.16-1.21 (m, 1H), 1.23 (s, 3H), 1.24-1.29 (m, 2H), 1.32-1.53
20  (m, 4H), 1.56-1.62 (m, 1H), 1.70-1.81 (m, 3H), 1.87-1.95 (m, 1H), 1.99-2.04 (m, 1H), 2.07-2.16
(m, 1H), 2.30 (d, J=2.25Hz, 1H), 2.40-2.47 (m, 1H), 2.88 (s, 1H), 3.18 (d, J=8.88Hz, 1H), 3.31
(d, J=11.76Hz, 1H), 3.40-3.42 (m, 2H), 3.43 (s, 3H), 3.77 (d, J=11.81Hz, 1H), 4.09-4.19 (m,
1H), 4.98 (d, 1H), 5.12 (d, 1H), 5.39-5.43 (m, 1H), and 7.32-7.39 (m, 5H).

INTERMEDIATES 4 & 5
25 Benzyl (1S5,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2,3-dimethyl-2-
[[(4-methylphenyl)sulfonyl]amino]butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-methoxy-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylate INTERMEDIATE 4)

and
30 Benzyl (15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2S)-2,3-dimethyl-2-
[[(4-methylphenyl)sulfonyl]amino]butyl]Joxy]-8-[(1R)-1,2-dimethylpropyl]-14-methoxy-
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A yellow precipitate forned. After 1.5 hours, the reaction m xture was
cooled to roomtenperature. The reaction m xture solidified upon cooling
and was pweaced/upmaér hi gh vacuum for about an hour to giPge/ush@9i4sse
conmpound (284.9 ng) as a yellow solid. 1H NVR (CD30D, 600 WMHz, ppm d 3.26
(s, 3H Nwe), 3.27 (s, 3H NNb) 8.70 (s, IH), 9.23 (s, IH ArH), 9.41 (s,

2H, Ar u z.=.179,2 s ERVEDI ATE 1 Benzyl
(5, aakbBaddro AR BEN0H. Ther s afecinyaror gy éaﬁ“r%amem““i P A propanc- 5

di met hyHeRaaRM[1,2 ﬁxﬁn@%&&ﬁ@tﬂ&@%ﬁblﬁ&rﬂsﬁ , 10, 10a, 10b, |

|, 12, 12a dodecahy ro- 1,

10a- t et r anet hyl - 4kkikéapﬂkopano 2H phenant hro[ 1, 2-c] pyran- 7- ogrlosxy! at eO
OH_ To a slurry of emﬁu;i ungin (90.0 g, 126.9 mml) in 846 ni DL gol uene
wi th nmechani cal ’ N :

1269. 5 nwed,) Al € ion. Tyrifyuoroacetic aci d {802, 4 . : )
was then added ;%pfd rate. Once the trr - [
addi ti on wafs pt’ete, the resulting anmber cbﬁz?gd\ ygian-was allowed to

stir at roon1€éhperature for 2.5 dmours. The TFRAtol Ueng Bol uti on was then
concentrated tqudhyRess. Fresh tdBQeweS(SOO 5000 M) was addeeii.anrd t he

m xture was once again concentrat®¥ to dryness. The tol uene stripping
procedure was repeated two additional tinmes. The crudé& solid was fhen dried
overnight on a high vacuumline to yield 120 g of a purple broﬁﬂ’selld

This material was carried on to the next step w thout additiQaai:
purification. Step 2 : To a solution of the solid from ajpo rude
material, ~126.9 mmol) in MeOH (1.27 L) with nmech¥fiPealy%s 9 H2SO
(31.2 mM, 585.3 mmol) was added dropw se at aufast._rakezlOnge the addi tion
was conplete, the resulting solution was war neds def and was al | owed
to stir for 4.5 hours. During the course of the\ reaction g white solid
preci pitat ed.

To a stirred solution of Intermediate 1 dissolved in anhydrous dimethoxyethane
5 (400 mL) was added 18-crown-6 (33.7 g, 127.5 mmol) and 2-isopropyl-2-methyl-1-[(4-

methylphenyl)sulfonyl]aziridine (21.4 g, 84.6 mmol, 1.66 equiv). The mixture was stirred under
nitrogen for 10 min until all solids were dissolved. Potassium hydride (30% in oil, 17.0 g, 127.5
mmol, 2.5 equiv) was added portionwise (ca. 1 g portions) over a period of about 30 minutes.
After the completion of the addition, the resulting suspension was stirred at room temperature for

10 about 3 h. The reaction was carefully quenched by the dropwise addition of methanol (40 mL).
The reaction mixture was then diluted with water (300 mL) and extracted with EtOAc (300 mL).
The organic solution was washed with water (2x200 mL) and dried over anhydrous MgSQ,4. The
drying agent was removed by filtration and the organic solvent was removed under reduced
pressure to afford the desired compound (67.4 g) as a mixture of diastereomers. Separation of

15  the diastereomers was accomplished by chromatography on silica gel (0-15% EtOAc/heptanes)

to give the faster eluting isomer, Intermediate 4, and the slower eluting isomer, Intermediate 5.

INTERMEDIATE 4:
'H NMR CDCl; 5 (PPM) 7.81 (d, 1H, ArH); 7.38 (m, ArH); 7.34 (m, ArH); 7.26
(m, ArH); 6.65 (s, NH); 5.44 (m, 1H, H5); 5.12 (d, 2H, CH,Ar); 4.99 (d, 2H, CH,Ar); 4.23 (m,
20  1H, H14); 3.69 (d, 1H); 3.65 (d, 1H); 3.47 (s, 3H, OMe); 3.38 (m); 3.26 (d, 1H); 3.21 (d, 1H);
2.89 (s, 1H, H7), 2.83 (d, 1H); 2.49 (dd, 1H, H13); 2.42 (s, ArMe); 2.12 (m, 1H); 2.02-2.08 (m);
1.90-1.94 (m); 1.66-1.78 (m); 1.44-1.51 (m); 1.35-1.39 (m); 1.14-1.30 (m); 1.25 (s, 3H, Me);
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The reaction was cooled to roomtenperature and the white solid was
isolated by filtration. The solid was then washed with MeOH (2x200 m) and
CH3CN (2x20Qorig9204f t er drying, 47.91 g white solid wasPCEWSI@M4SST

Addi tional material was isolated fromthe initial filtrate and subsequent
washi ngs as follows. The total quuid voI ume was reduced to 1/3 by

or ci o P eatl Wi U8 (& RS Dol et Maeh B F P Caf LB N3G

and O ( r i t3QMRde)7- 30 g of product as a
br OWI’]C:_@FI \Ah%éiqg?@ 3?1”%1/(133022%'@”259 l\i{@ agiaé)?&lﬂdrso%jﬁc?dewas 55.21 g (86.5%.

Step 3N sfromStep 2 (55.21 g, 1098mm|) NaHCO 3 (147.5 g,
1756. S—r#%/l—a'ngi?anzyl brom de (65.29 m, 549.0 nmol) were conbined in 550
m DMVF with mech4nioaR (SDCE@(BBM)W]W(& xwm@H\)\;ammﬁmﬂ{)oa@S(ndeagrm and was
allowed to stir for 4.5 hours. in vacuo and the

r esul tEndrR: ddé (Fapred); a?l41v@$ 141, %8; §é8 ($ rNI‘_I) |_5 1df(d32121 (b Ar) MEABHd, e

t q i sh
Whi o CHPRS: Y8 ORISR, 1A oS R>1 sEHE 0E: Sl 3 G BLGT S
3: 2 WaDMIe)NETH(d, szmsm 1H[tm),s:o82 cu wa{s) 2 hem 45 m)«;d 40 (tshAfMB), and (adel)as

al | oned aspi.rate lid rec oveged was

t hen tzrgéﬁgfoé‘r(@dlf% 1 94@%9&0611 V?imhgl Lre ;ﬁszma bﬁéﬂeﬁ? R 4 okl Poveds at
3Q0C fQrsz [ was
i sol atgd I;Ir on? pﬁg(\%/a%lgrlgl\/fg&-l Ef %g ?jae%w§grtjt?git lcla\ge) ?@1 %Tm%em%% I|{ned
sdlOut i My Onlr @, 3kt Mgt @ @8 ¢d, 3k, MQAO 73103 H,0vib) MB@@H&\M@I ngs were dried
over Na2SO4 and concentrated to dryness. The resulting material was
purified by Si Q2 chromatography INTERMEDAATECOM to yield an additional 5.42
g of product as a white solid. The total in ij yield of Internediate 1
was 57.6 g (88.5%. 1H NWR ( A 0.71-0.74 (m 6H), 0.78

d, J=6.83Hz, 3 , 1. 23
ES e 1%9 ?&%@Mmm'ﬁbaﬂoﬂklé% 18R s RY-15G7 R3S, {-Bimddi-2

[[(4-methylphenyl)sulfonyl]Jamino]butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-methoxy-
15 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

phenanthro[1,2-c]pyran-7-carboxylate

O\/OBQ

O 08BN

: Ts

N

IR <, O : :
| diate 1 oK /
ntermediate />< Intermediate 4

18-Crown-6
DMAC

To a solution of Intermediate 1 (8.0g, 13.49mmol) in DMAC (50mL) under a
nitrogen atmosphere was added (2R)-2-isopropyl-2-methyl-1-[(4-

20  methylphenyl)sulfonyl]aziridine (6.15g, 24.29 mmol) and 18-crown-6 (3.57g, 13.49 mmol). A
solution of potassium tert pentoxide in toluene (~1.7 M, 9.53 mL, 16.19 mmol) was added in one
portion. The mixture was stirred at room tempurature for 16 hours and partitioned between
EtOAc and 1N HCI. The organic layer was washed with brine and dried over Na;SO4. The
solvent was evaporated and the residue was chromatographed with an ISCO Combiflash using

25  15-30% EtOAc/ hexanes as gradient to afford Intermediate 4 as a pale yellow solid. 7.50g
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m 4H), 1.56-1.62 (m IH), 1.70-1.81 (m 3H), 1.87-1.95 (m IH), 1.99-2.04

m IH, 2.07-2.16 (m IH), 2.30 (d, J=2.25Hz, IH), 2.40-2.47 (m |H), 2.88

s, |H), WoRB19203=8. 88Hz, IH), 3.31 (d, J=I 1.76Hz, | BCT/UB26000B4542 (m
3.43 (s, 3H), 3.77 (d, J=I 1.81Hz, IH), 4.09-4.19 (m IH), 4.98 (d,

H)
H, 5.12 (d, IH), 5.39-5.43 (m IH), and 7.32-7.39 (m 5H). | NTERVED ATES

& 5 Benzyl ( 1S, 4aR, 6aS 7R, 8R,_1aR  1hi ?, 12aR, 14R, 15R)-
5-[[(2/?)-2,3-di net hyl - 'INTERMEDIATE 6
[

(4- et hyl pheny(yksy ;ikféa@m]@m@m B Ry Bl A9 ol Raglimatal propyl ] - 14
- net hoxy- 1, 6, 6a, 7, Oa, I 11,12, 1 2&-d eca ydro- 1, 6a, 8,
10a- t atimathyituyljoky]-8: [{BR)pt Aptimethd | pppivd Atrhetbdxy-] B; 6&]798' Bdﬁ-lﬂad@bkidﬂy’-l Kae

1( IlmTE 1 ?%%55@5%’@’83)03?6% ﬁ%‘lf{(éall & gr%panso Z;-I phenén]tgr o[1,2- cqpyfan-%qcarboxyhc

[ [ 64- iyl phenyl ) sul fonyl ] am no] butyl Joxy]-8-[(I/?)-1,2-di met hyl propyl]-14
- met hoxyl, 6, 6a,7,8,9, 10,10a, 1o, 11,12, 12a- dodecahydro- 1, 6a, 8,
10a-tetranethyl -4 H 1, 4a- %wﬁ%{ho 2 - phenant hro[l, 2-c] pyr an- 79&§r%bxyl ate
(I NTERMEDI ATE 5) + O Bn . Tp faistirred solution of | nt er medi ate:l: di ssol ved

byl - 1'-[ (4- net hyl phenyIN)e§u dine (21.4

ai‘u‘ 7
g, 84.6 )% The m xt uf@ was st kred un rogen for
mn untit a 1 ; i vsr e di ssol ved, Pot assi urh droe £30%in oil, 17.0 g,
127.5 mmol{ 7.5 equl v) was added p(ﬂ"’{El Vi se a.’1g poF'tlons) over a
peri od of about 30 m mutegiates ter the conpl eti oh of the addhfem@diatetche

resul ting suspension was stirred at roomtenperature for about 3 h. The
reactlon was cardfAPmL smsddetembiaskiasoglsdiia @ davdferacetons patheandanol (40

;
oxt 1 act B A eIt dfsfondiia VR Qi S S off et TR Was o Tofhrom e
( 2x20Mart_3ndeaibwbdi te cvarmeto refiniyy d3@lismNG 3@ . wakladded to give a deep blue solution.

10 DME (15 mL) was added followed by the dropwise addition of Intermediate 4 (5 grams) in DME

(20 mL) over 6 minutes. The deep blue color persisted over the addition and the next 1.5 hours.
At 1.5 hours, LC/MS analysis of an aliquot showed complete conversion to the product. Workup
was as follows: The dropwise addition of methanol (130 mL) (with a stream of nitrogen blown
over the surface) produced a heavy white suspension. The nitrogen stream was continued an
15 additional 30 minutes. Ethyl acetate (800 mL) and water (400 mL) were added and the aqueous
layer was re-extracted with more ethyl acetate (200 mL). The combined ethyl acetate was dried
with magnesium sulfate, filtered and evaporated to give Intermediate 6 as a white solid (3.18
grams). No purification was necessary.
'H NMR CD30D & (PPM) 5.52 (dd, 1H, H5); 4.23 (m, 1H, H14); 3.70 (m); 3.38
20 (s, 3H, OMe); 3.28-3.34 (m); 2.71 (s, 1H, H7), 2.54 (dd, 1H, H13), 2.29 (m); 1.98- 2.08 (m),
1.54- 1.84 (m); 1.44-1.50 (m); 1.34-1.41 (m); 1.27 (s, 3H, Me); 1.19 (s, 3H, Me); 1.15-1.24 (m);
1.10 (s, 3H, Me); 0.99 (d, 3H, Me); 0.96 (d, 3H, Me); 0.89 (d, 3H, Me); 0.83 (d, 3H, Me); 0.79
(s, 3H, Me); 0.77 (d, 3H, Me) and 0.76 (s, 3H, Me).
LC/MS m/z (positive ion scan) M+1= 602.62

25 INTERMEDIATE 8
(15,4aR,6aS,7R,8R,10aR,10bR, 12aR,14R,15R)-15-[[(2R)-2,3-dimethyl-2-

(methylamino)butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-methoxy-
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drying agent was renoved by filtration and the organi c solvent was renoved
under reduced pressure to afford the desired conmpound (67.4 g) as a m xture
of di ast eweanavmE9208epar ati on of the di astereoners was aecomskemhedssby
chromat ography on silica gel (0-15% Et OAc/ heptanes) to give the faster
eluting isoner, Internediate 4, and the slower eluting isoner, Internediate

5. INTE H NMVR PM 7.81 (d 7.38 Ar

> DT, foc 00 Pt B s P b i g™ 1
CH2Ar HE (m IH H4): 3.69 (d. IH: 3.65 (d, IH)
3. 47 )Pé’f’f*a‘%&f%)%*%a‘?fc??%*yﬁ%éd(d IH: 3.21 (d, IH: 2.89 (s, IH H7),
2.83 (d, IH; 2.49 (dd, I PBEB); 2.42 (s, ArMe); 2.12 (m |rﬁ>\/23302 2.08
(nm; 1.90-1.94 (m; 1.66-1.778 {n); 1.44-1.51 (m; 1.35-1.39 (@)} :1:14-1.30
(m; 1.25 (s, 3H, M) 1¥ Mgl; 0.95 (d, 3H Me); 1,93
0.88 (d, 3H, M. 84 ! , );078(d 34, Mep;0,q
0.72 (s,. 3H, |ve) af 78 (s, 3H, Ms} NaH NTERVEDI ATE 5f ©

);
3
7.77 (d,"7 INAT87 (m ArH); 733 (M At TNe s H): 7.26 (fj,
AH); 5.4 (m IH L) rme(gat%% NH)DM511(W€$ CHzAF') 4.98 (d, 2H,
CH2Ar) ; 4. 22 I H, HI% (d, IH: 3.68 (4, IH: 3.50 ( . 3.39

d
m; 3.37 (s, 3H OVe); 3.30 (d, IH); 2.89 (s, IH H7), 2.82 (d,
2.42-2.45 (m); 2.41 (s, ArMe); 2.1 1 (@n_dd); 2.00-2.04 (m); 1.89-1.94 (m;
1.70-1.79 (m); 1.44-1.58 (m); 1.35-1.39%(nm5 1.14-1.27 (m); 1.23 (s, 3H

~ >88-(d, 3H, Me); 0.86 (d, 3H,

Me); 1.15 (s, 3H, NE) 1 00 (s,
Me); 0.82 ( %% (d, 3H, Me); 0.73 (d, 3H, M)
and 0.72 (s, Dﬂlsi NHyE) I|NT ERNATI VE SYNTHESI S) Benzyl

(1S,4SLR 6 S, 4R SR 10w 2 ~JObRAN2af ?, 1AR 15R)-

15-[[(2i ?)- 2:aonrnethw{z/\JD Ch

[ [ (4-met hyl phenyl ) sul f onyl ] ani no] buteythddaweys] - 8- [ (1/?) -1, 2- di net hyl propyl ] - 14
- et hoxy- 1,6,6a,7,8,9, 10,10a, 1o, 11,12, 12a- dodecahydro- 1, 6a, 8,

1Ca-t etranet hyl _EP_i, 4a- pr opano- 2Hphenant hr o[

5 Sodium hydride, a 60% dispersion in mineral oil (52 mg, 1.3 mmol), was added to
a suspension of Intermediate 4 (1.1 g, 1.3 mmol) and methyl iodide (0.81 mL, 13 mmol) in
anhydrous dimethylformamide (2.6 mL). The suspension was heated in a 50 degree oil bath for
1.5 hours, whereupon additional sodium hydride (47 mg, 1.2 mmol) was added. After an
additional 1.5 hours, the mixture was cooled to room temperature, ethyl acetate (50 mL), water

10 (50 mL) and 2N hydrochloric acid (7 mL) were added and the organic layer was washed with
water (4 x 50 mL), brine (1 x 20 mL), dried with magnesium sulfate, filtered and evaporated to
give 2 as a foam (1.1 grams).

Selected 'H NMR (CDCls, 600MHz, ppm) 2.42 (s, 3H, PhMe), 3.06 (s, 3H,
NMe); 3.28 (s, 3H, OMe); 4.14 (m, 1H, H14); 5.00 and 5.14 (2d, 2H, CH,Ph), 5.22 (dd, 1H, H5),
15 7.25(d, 2H, ArH), 7.75 (d, 2H, ArH).
Step 2
A solution of the product from Step 1 (1.1 g, 1.28mmol) in anhydrous
dimethoxyethane (6 mL) was added dropwise over 5 minutes to refluxing ammonia (ca. 20 mL)
containing dimethoxyethane (4 mL) and sodium (1.68 g, 73.4 mmol). Additional ammonia (ca.

20 10 mL) was added and the deep blue colored mixture was stirred an additional 80 minutes.

Dropwise addition of methanol (30 mL) produced a heavy white suspension over which a stream

of nitrogen was passed for approximately 20 minutes. Ethyl acetate (200 mL) and water (100
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1, 2-c] pyran-7-carboxylate 18-Crown-6 DMAC To a solution of Internediate 1
(8.0g, 13.49mvol) in DVMAC (501.) under a nitrogen atnosphere was added
(2/7?)-2-iwopnmppb202- net hyl -1 -[ (4- net hyl phenyl ) sul f onyl paziuseavnessf6. 159,
24.29 mol) and 18-crown-6 (3.57g, 13.49 mol ). A solution of potassium
tert pentoxide in toluene (~1 .7 M 9.53 nL, 16.19 mvol) was added in one

portion, The mixture was stirred at roomtenpurature for 16 hours and
par t i thbhwarensded dhe squonss layer Vas racextrasied vatiymareethylacetajgd X&Bﬂ@oﬂf«?& the,

bri ne - dri 0 '

nns " oriD b @y BB HRLCHE Were I B Ko R EUBROBRGSS AT EuIYERT) QVE
gr adi dntermhediafef8oasch foatne(Orfeg). ate 4 as a pal e yell ow solid. 7.50gl NTERVEDI ATE
6 (\S, AaR, 6aSs, 7 R, 2, 1 \4R, 15i7?) - - | 2)-2-amng-2, 3-
di et hyl but yI | o%ﬁé}@%@‘f %"Mﬁ&ilui@%, ,BPB‘ag%r 4 Saﬁﬁ%&#@%ﬁ iﬁ’é?‘g]&)ﬁ?)& 9,
10510ay 271&h, 1H,1H 1148, g.gngqqphygi;.r o- 1,6a,8, 1l0a-tetranethyl-4

H 1, 4a- pr opano- 2H phenant’hr [ 1, 2-c] pyran- 7- carboxylic acid A 500 nL round

bottom fl ask wasLCd$ ez (positivkripn iscan) Mek-ohkS.6At h and approxi mately 100 ni
of ammonia was distilled into the flask. The flask was renoved fromthe
bath and allowed to warmto r NTERMERINTES {5&/13)) was added to give a deep

nt or et at o4 (SRR St 50 nk b 2ol RO £ bl v col or
per si fiReth9uRbpyl 4%’&1'1&1}9Ps-gﬂg%}@,?,ﬁﬁ?fﬁetﬂy@-mw s. At 1.5 hours, LC/MNS

3
anal ysi s o? an aPi guot showe npl ete conversion to the product. Workup
wd§ agnétbylpbewyl)sttenyd faopnbd Pty tdiy{-l 9n6acT,8 AeltOhkladlOb( 11312, iddydqdecelydao-st r eam

it oge TRk Bt daon R AR PO A Lo Bnf i et at e (800
M) agiNYBR®IEDHHOLE 12) were added and the aqueous
and
Benzyl (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-
15  dimethylpropyl]-14-methoxy-15-[[(2S5)-2,3,3-trimethyl-2-[[(4-
methylphenyl)sulfonyl]Jamino]butyl]oxy]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-

1,6a,8,10a-tetramethyl-4H-1,4a-propano-2 H-phenanthro[ 1,2-c]pyran-7-carboxylate
(INTERMEDIATE 13)

KH, 18-crown-6

- MeO,,,
DME, 0°C -r.t. © .

Intermediate 1

7? : Intermediate 13
20 Intermediate 1 (5.00 g, 8.43 mmol), 18-crown-6 (11.15 g, 42.2 mmol), and 2-(1,1-
dimethylethyl)-2-methyl-1-[(4-methylphenyl)sulfonyl]aziridine (4.51 g, 8.67 mmol) were
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| ayer was re-extracted with nore ethyl acetate (200 nL). The conbi ned et hyl
acetate was dried with magnesiumsul fate, filtered and evaporated to give

| nt er redivwibeoB)/@s20a white solid (3.18 grans). No purifi @ariusR000m84557
necessary. 1H NVR CD3CD d (PPM 5.52 (dd, IH H5); 4.23 (m IH H14); 3.70
(m; 338(s 3H, OVE)328334(n) 2.71 (s, IH H7)254(dd | H,

H13 1.98- .2.08 8 \ 0 1.34-1.41

* ssqived M dpengand Cancegialed tin plagsyt et ik vagu Jor Thaf) Tt reidicgly.
0 99 (rﬂxtu?ywa%%soloe@ﬁl ({1ﬂletlﬁ)'i|yet|}{ﬁﬂe (83-18B) él‘ﬂcecﬁﬂldeivﬁbtno gt??n& el@dnd Me) ;
0.79 (s, 3H, Me); H M) and O. (s, 3H, M

( posi tcheledit@f°G. caat)asswm yet)Qe 6‘32)% NHBERMEDI mmnsrat 9_1$ M&&gﬁ%ﬁsnmlms adyge,
1QbR, # 1AR_ 15R

(o B rsritin fRElaisd Fid drafhsf it Tl et Evas charge thrpe fimes)- dThe, 7 g o
, 30, JRtiod Was alldwéd t&-@l@wﬁﬂdﬁﬁﬁm’ﬂfoﬂl tein;ﬁf:’at&,e and after two hours additional 2-(1,1-
1Ca-tetranet hyl -"H 1, 4a- F(ropano 2Hphenant hrof 1, 2-c] pyran-7-car boxylic acid

St ep |d1rsgthmmyh)yaﬁm%yl lal(@eosthylpbendisgHonyl Jannding (0. g, Q.8 mpp0l) wasadead: ) |
|

o, S sy B MR RS A S o BB AT
suspengi HT1.Wike haafi@tmixture xfaﬂ)s Mﬁmdmetwémtdnhilmbetﬁte&nﬂovm& andhhe equEons

addi ti onal sodium hydr| de (47 rr;g]gi) was added. After an additional
1. 5 h&utracted wathgthyl aeetatgaas n&ff@ﬁ% tTaerce Tied 1ppeAAg abaée“@@ﬁw s&%rtl\égé 650

My, %Fé(:i d the? c&&n@ﬁ\gd ZﬁthXﬂfd\?&%d?ch ﬁ'aéﬁ{lﬁiﬁéd7 ﬁh—%\ltﬂﬁé Radfide b 20 %p'ﬂ?eérl ed

organic layer was washed
wi t h madiesiga @swlﬁmne(o -100%etted aaetateéwa &ﬂﬁd‘l tesol edl&1e2washastéreranu@d 1

I Nk ducts; Bie” gﬁﬁ%&ﬁm A Wﬂﬁ%ﬁ%‘owgr bBtind esmigiges 43 Gfieh

CH2Ph 22 IH H5
)INTERME IATE )

'H NMR (CDCls, 500 MHz, ppm) & 0.63 (s, 3H), 0.71 (s, 3H) 0.72 (d, 3H,

15 parfially obscured), 0.78 (d, J=5.8 Hz, 3H), 0.81 (d, J=5.7 Hz, 3H), 0.96 (s, 3H), 1.02 (s, 9H),
1.14 - 1.3 (m), 1.2 (s, 3H), 1.25 (s, 3H), 1.32 — 1.8 (m), 1.92 (m, 1H), 2.04 (m, 1H), 2.12 (m,
1H), 2.41 (s, 3H), 2.52 (m, 1H), 2.72 (d, J=9.0 Hz, 1H), 2.88 (s, 1H), 2.98 (d, J=10.9 Hz, 1H),
3.25(d, J=11.2 Hz, 1H), 3.35 — 3.4 (m, 2H), 3.49 (s, 3H), 3.63 (d, J=11.9 Hz, 1H), 3.85 (d,
J=10.8 Hz, 1H), 4.25 (m, 1H), 4.98 (d, J=12.4 Hz, 1H), 5.12 (d, J=12.4 Hz, 1H), 5.44 (m, 1H),

20  6.89 (s, 1H), 7.25 (d, 2H, partially obscured), 7.32 — 7.4 (m, SH), 7.84 (d, J=8.3 Hz, 2H).

INTERMEDIATE 13 ‘
'H NMR (CDCl;, 500 MHz, ppm) 6 0.71 (s, 3H), 0.72 (d, 3H, partially obscured),

0.77 (d, J=6.7 Hz, 3H), 0.81 (d, J=6.6Hz, 3H), 0.83 (s, 3H), 0.97 (s, 9H), 1.02 (s, 3H), 1.12 -

1.28 (m), 1.14 (s, 3H), 1.24 (s, 3H), 1.34 — 1.6 (m), 1.68 — 1.8 (m), 1.92 (m, 1H), 2.02 (m, 1H),
25  2.11 (m, 1H), 2.40 (s, 3H), 2.45 (m, 1H, partially obscured), 2.77 (d, J=8.2 Hz, 1H), 2.87 (s, 1H),

2.96 (d, J=9.6 Hz, 1H), 3.29 (d, J=11.7 Hz, 1H), 3.34 — 3.41 (3d, 3H), 3.35 (s, 3H), 3.6 (d, J=11.6

Hz, 1H), 4.25 (m, 1H), 4.98 (d, J=12.3 Hz, 1H), 5.08 (s, 1H), 5.10 (d, J=12.4 Hz, 1H), 5.41 (m,

1H), 7.25 (d, 2H, partially obscured), 7.3 — 7.4 (m, 5H), 7.78 (d, J=5.8 Hz, 2H).
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7.25 (d, 2H, ArH), 7.75 (d, 2H, ArH). Step 2 A solution of the product from
Step 1 (1.1 g, 1.28mmol) in anhydrous dinethoxyethane (6 nL) was added

dr opw se woen10®imoaut es to refl uxi ng amoni a (ca. 20 nLpCrarst@ond4sg7

di met hoxyet hane (4 nL) and sodium( 1.68 g, 73.4 mol ). Additional amoni a
(ca. 10 nL) was added and the deep blue colored m xture was stirred an

additional 80 m nutes. Dropw se addiﬁigs o[ E;zt hanol (30 mL) produced a
heavy white suspensi on over whi 1 nitrogen was passed for
approxi mately 20 m nutes. E{(RYTEROEAPEEE 6¥RPrHkdisgnd water (100nmL) were

added, the aqueous |layer was re-extracted wih nore ethyl acetate (1x50 i)
and the conbi nedBeizhly(l Sextal, 6eS57R SRSIBRWEIDE, aReh Ryl $1)-B4(iRIst.&m sul f at e,

filter ev ated to r nedi at s a foam (0.8 g). Sel ected
1H NMQE ?‘@%&F@P@ﬁ%ﬁﬁh R H\@ﬁ) ?;‘ej ‘ﬂh@%‘ﬁ@ 32 (s, 3H Ow); 4.22 (m
| Hs Hiddthylghénd1)sdMon 186 9931|Ot1|0\AQObQFI 2B dddebahydid. 60

| NTERVED A Es7y1)§ & f}?l,]dxsrgnz])outﬁﬁx 43R, éj(’as R 10a/?, 10R 12a ya14R

15R) - g,Qa(S ﬂ@g -tetramethyl-4H-1 4a—propano 2H-phenanthro[1 2 c]pyran 7- carboxylate

di met hyl propyl ] -14- get hpxy-15-[[(2/?)-2, 3, 3-trinethyl -2-[[ (4-

net hyl phenyl)sulfonyl\}/am no] butyl Joxy]- 1,6, 6a,7,8,9, 10, 10a, 0%*83"

11, 12, 12a- dodecahydto~1~63,8, 1055tetramethyl a1 : D3

, 4a- proq\;'fle @ ro[ |1, 2-¢] pyran-7-car boxyl ate (I ) and

Benzyl ¥SITR 8R, 10a#, 4 R, 12a , 14R, W8D2) 8 1, 2-

di rrethyl prop -rrethoxy 15-] .S)-2, 3, 311,[| rrethyl

net hyl phé*r‘?yl)sul onyl ] ani no] butyI Toxyl~ 1,6, 876 : :10a, 10b,

11,12, 12a- dodecahydro- 1, 6a, 8, K

10a- t et r amet hylintegpdipte4a- pr opano/w phenant hro[ 1, 2- c] pyh@mmwdats & boxyl at e
18-Crown-6
DMAC

A solution of Intermediate 1 (21.26 g, 35.9 mmol), 18-crown-6 (11.37 g, 43.0

mmol), and (2R)-2-(1,1-dimethylethyl)-2-methyl-1-[(4-methylphenyl)sulfonyl]aziridine (9.59 g,

10 35.9 mmol), in toluene (25 mL) was evaporated under vacuum to azeotropically dry the reagents.
The resulting oil was dissolved in N,N-dimethylacetamide (200 mL) and the solution was cooled
under nitrogen in an ice bath. To the ice cold stirred solution was added over a 2 minute period a
solution of potassium 2-methyl-2-butoxide in toluene (1.7 M, 25.3 mL, 43.0 mmol). The
reaction was slowly allowed to warm to room temperature and monitored by TLC. After the

15 reaction was judged complete, the reaction was quenched with 2N hydrochloric acid (22 mL),
diluted with dichloromethane (500 mL), and the mixture was washed with water (3 x 300 mL).
The organic phase was dried over magnesium sulfate, filtered, and evaporated to an oil which
was flash chromatographed (silica gel, 5-60% ethyl acetate:hexane) to give Intermediate 12 as a
white solid (24.04 g).

20 INTERMEDIATE 14
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-methoxy-1,6,6a,7,8,9,10,10a,10b,11,12,12a-

dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic

acid
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(I NTERMEDI ATE 13) Internediate 1 Internediate 1 (5.00 g, 8.43 nmmol),
18-crown-6 ( 11.15 g, 42.2 mol ), and 2-(1, 1 dinethylethyl)-

2- met hyl -wo[20t/aretoby| phenyl ) sul fonyl Jaziridi ne (4.51 g, P8BTAR20m0b4557

wer edi ssol ved in toluene and concentrated then placed under high vacuum for
1 hour. The resulting m xture was di ssolved in di nethoxyethane (84 nlL)
pl aced under nitrogen a&m)éf%here and cooled to 00C. Potassium gydgj,de (30%
di spersion in mneral of® 3 38 g, 25 nmml) was added and the r&aictd on
evacuat ed and char gedwth:. Akt rogen grepeat evac. / char ge t hreseitioe
reacti on was,ahl owe @- war mYaNgom t enper atylpe a
additional 2-(I; et hyl) - DME (o

2- met hy [TsHNJ (A4 et yl)sul fonylJaziridine fN4d3~gr~&B83-mol) was
added. Aft€r ™~ an aéddltional hour the reaction was>quéenched thy the addition
of net hanol'® fol | owed iape)qle aq. HCO . The reaction m xture wadslaﬁgarti tioned

bet ween et hyl acBiRfEaAd water and the aqueous extracted Mih et hyl

acetate as necesgdbnid HPpXTDEO A1) GaBhderRbd fifo Wasnddk ifaek eyeippddibith a
filtered then concentrated. The crude product was purified by nmultiple

f 1 ash col-BrRearsgnagsreandsedRin {2ppeoxs 5i 2, 289 mmel) pos addes tetgiyg a desptblue/ hexane)

fl ash . . . _. Y3 2 Ge
1 G5, R LGOS S S ARG 190 4101

| N5 ERMdbH il dﬂrﬁetﬂlpiﬂbﬁéthﬁﬁ@ll 30 nHOGinkittle reaptign ﬁa@reﬂ&xédﬁ at -3B)C fér. 174 h()m,s._ 3H)
b arfhe rgadsighouss apepeheq hyhe gartiplpadiiion s megapol fiflowi by gitcigu the 26" (5
3 , . 9 2 . s ,
3y, 2eEEop ey el Dol 1Ol o Soes SRl o5einl %,
Hz, | Hfterappfoximiatel}=18 Houts tiethanbl (apBro3550mB) waé addedidnd tBe kBulting vBile, 3. 63

d, J=| 1.9 Hz, . 3.85 (d,.J=10.8 Hz, IH), 4. 25 I 4.98 (d, J=12.4
o bl 39l s St f?frﬁlzoug?ﬂmlt*%esk?wsu@. tééﬂ%lsioﬁ)fiwereﬂnzs (d, 2H,
PEI'?’:E:Q%EE Ie&_?_i‘%ﬁ‘}_%ﬁ’ SPosed’toFixed t6 tHe 188k Will.) ThiSixttre Wastatitiéhed Bebween ethyl

acetate and water and the aqueous extracted twice with ethyl acetate. The combined organic

phase was dried over MgSQs,, filtered then concentrated to give Intermediate 14 (9.8 g) as an off-
white solid.
'H NMR (CD;0D, 500 MHz, ppm) & 0.77 (s, 3H), 0.78 (d, J=7.4 Hz, 3H), 0.81

15 (s, 3H), 0.85 (d, J=6.9 Hz, 3H), 0.89 (d, J=6.8 Hz, 3H), 1.05 (s, 9H), 1.19 (s, 3H), 1.20 (s, 3H),
1.32 (s, 3H), 1.18 — 1.36 (m), 1.4 (m, 1H), 1.48 (m, 1H), 1.56 — 1.86 (m). 2.05 (m, 1H), 2.23 (m,
1H), 2.55 (dd, J=13.3 Hz, 6.7 Hz, 1H), 2.71 (s, 1H), 3.25 (m, 1H), 3.30 (m, 1H, partially
obscured), 3.4 (AB, 2H, partially obscured), 3.4 (s, 3H), 3.67 (d, J=11.9 Hz, 1H), 3.74 (d, J=11.3
Hz, 1H), 3.92 (d, J=11.2 Hz, 1H), 4.24 (m, 1H), 5.54 (m, 1H)

20 m/z=616.34 (M + H)

INTERMEDIATE 16
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-14-
methoxy-15-[[(2R)-2,3,3-trimethyl-2-(methylamino)butyl]Joxy]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

25  phenanthro[1,2-c]pyran-7-carboxylic acid

-51-



1 NW\R (CDA 3, 500 MHz, ppm d 0.71 (s, 3H), 0.72 (d, 3H, partially
obscured), 0.77 (d, J=6.7 Hz, 3H), 0.81 (d, J=6.6Hz, 3H), 0.83 (s, 3H),
0.97 (s, WwH)2010201083(s, 3H), 1.12 - 1.28 (m, 1.14 (s, 3FCI/UB2M4/00457 3H),

1.34 -

1.6 (M, 1.68 - 1.8 (m, 1.92 (m IH, 2.02 (m IH), 211(m IH),

2.40 (s, 3H), 2.45 (m |IH partially obscured), 2.77 (d J 8 2 Hz,

2.87 (s, IH, 2.96 (d, J=9.6 Hz, IH), 3.29 (d, J=I 1.7 Hz, 34- 3. 41
(3d, 3H), 3.35 (s, 3H), G Fd, J=I 1.6 Hz, IH), 425(m IH) 98 (d,
A R

2H) .

J=12.3 Hz, IH), 5.08 10(d J124Hz IH, 5.4 7.25
(d, 2H, partiahdoy Qp .3 - NN 5H) 7. Taof do gl
| NTERVEDI ATE (18 ATI VE SYNEMHE%bS) Benzyl '
10bR, 12aR, 14R, 15R) - 8- [ (| hyl pr opyl ]

(1S, 4aR, 658\'%
" 14. met hoxy#{ 15- [[6

R)-2,3,3-trinethyl-2- [[(4-

met hyl phenyl ) sul figeytdaa&nt no] butyl ] oxy]- 1,6, 6a, 7 8 9, 10,1Ca, 1,
11,12, 12a- dodecahydro- 1, 6a, 8, 10a- tetranethyl
1, 4a- pr opano- 2H phenant hro[ 1, 2-c] pyr an- 7oca@poxylate 18- Crown-6 DVAC A

solution of Internediate 1 (21.26 g, 35. 9‘hnnl) 18-crown-6 ( 11.37 g, 43.0
mol ), :

Na, NH
(20 2)-2-(1,1-di ml#;ﬂr-ethyl)-z-mdn,
(9.59 g, 35.9 muoPYE i

azeotropically dry the reag

and

in tolq%ne (25 °p as evaporated under vacuumto
fesulting oil was dissolved in

N, N- di met hyl acet am de (200 and the sol ution was cool ed under nitrogen

in an ice bath. To the ice cold stinemedhtessi6l uti on was added over

d | ut ot t hyl.- 2-.but pxi | 25.3
P850 oty Shefibp BS80S 0t GBSty F RSRE S B B Dok WA at o o
and negikk RéQde Bivd tHeGexid @fcahte@. TBAGroQAuNESad

was quenched with 2N hydrochloric acid (22 m.), diluted with

di chl gewawediariacyeoBhispye-walpdisedium hydide wasssuppeiided i

OME (R @l) ead & 300

). Eﬁﬁmgh%?'?ﬁtgmﬁ’ & 1992 0%, L %AnM6TY in TARGTS WD) WAL RHBa. Mdthyii68lae BNEs

evaporate

10

15

20

to an ol
mL, 23 mmol) was added and the reaction mixture heat at 65°C under nitrogen for 90 minutes.

After cooling to room temperature the reaction was partitioned between ethyl acetate and
saturated aqueous bicarbonate. The organic phase was washed with brine, dried (MgSO,)
filtered and concentrated in vacuo. Column chromatography (Biotage 40+M column, 5-100%
EA/Hex) yielded the product (1.95 g)

The product from Step 1 was subjected to sodium/ammonia reduction by a
procedure analogous to that described for the preparation of Intermediate 14. The product thus
obtained was lyophilized from MeOH/benzene to give Intermediate 16 (1.4 g) as an off-white
solid.

'H NMR (CD;0D, 500 MHz, ppm) & 0.76 (s, 3H), 0.77 (d, 3H, partially
obscured), 0.82 (s, 3H), 0.84 (d, J=6.8 Hz, 3H), 0.91 (d, J=6.7 Hz, 3H), 1.06 (s, 3H), 1.07 (s,
9H), 1.16 — 1.3 (m), 1.15 (s, 3H), 1.22 (s, 3H), 1.3 - 1.5 (m), 1.6 (m), 1.64 — 1.84 (m), 1.96 - 2.1
(m, 2H), 2.31 (m, 1H), 2.57 (m, 1H, partially obscured), 2.57 (s, 3H), 2.74 (s, 1H), 2.93 (d, J=8.5
Hz, 1H), 3.35 (m, 1H, partially obscured), 3.36 (s, 3H), 3.41 (br s, 2H), 3.62 (d, J=11.6 Hz, 1H),
3.8 (AB, 2H), 4.23 (m, 1H), 5.53 (m, 1H).

m/z = 630.59 M + H)
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was flash chromatographed (silica gel, 5-60% ethyl acetate: hexane) to give
Internmediate 12 as a white solid (24.04 g). | NTERMVED ATE 14 (15, 4a/ ?,6a5,7
, 8 ,10a ,wOkroyox@sio3, 14/ ?, 15/ ?) - 15-[[ ( 2i ?) - 2- am no- 2, 3, 3PCT/US2009/004557
trimethyl butyl]oxy]-8-[(l )-I ,2-dinethylpropyl]-I 4-nethoxy- 1,6,6a,7,8,9,
10, 10a, 1Ob, 11, 12, 12adodecahydro- 1 ,6a, 8, 10a-tetranet hyl -4H |

, 4a- pr opano- 2H- phenant hro[ | , 2-¢ ran-7-carboxylic acidlnternedi ate 12
I ntermedi ate 14 Amoni a (approx.—%émmg—zéondensed into a 3-neck flask
equi pped wi th a ggl,dr {1isHa% 6807 13,51EM,@M,?QQ,PM,Q?R?BI{(}R)Q,94 220 ol )

was added to give a deep bfue’sdlution. To th’s solution was added a
sol ut idemethiylprogyd -t aiethex y+ hi-Hiteteadiydtoed-[[Z4-me3hBplygnyl Sulfonpiiain)ing 2 H-pyran-4-

di met h thane (1 nd..t he ction refl d at -33 1.5
nour s IMRPRA0r- 5 Reo LB Ee bl 2o diaiin e P pm bR b

f okl oR&haRs-MAbREnAAMrbf 1,3-BpyiARFIchMRdxYRAR @ White slurry. The solvents were
evaporated by a stream of nitrogen overnight. After approximtely 18 hours
met hanol (approx. 50mL) was added afld the resulting white slurry/partial
solution was stirred for about 10 @utes to ensure that all solids were in
suspensi on (as oppo%edogao fixed to e flask wall.) This m xtayeoanas
partitioned between _@t/hyF acetat®&”and water and the aqueous extracted tw ce

with ethyl acetate 5_sqQubi ne ani ¢ phase was dried,o OISOy

filtered pgdaen 0 tog%mdiate 14M¢®._3~4 @w of fwhite

solid. 1H NVR , 500 MHz, ppEdordl Q. 77 (SyguaH) . 017
(d, J=6.9 Hz, 3H), 0.89 (d,

0.81 (s, g
(120 (s, 3H), 1.32 (s, 3H), 1.18 { 1J36 (M, 1.4 (m IH),

/) . QI

i: 4113 E m ?E)D | Lin6nedia®186 (m). 2.05 (m IH), 2.2%(m mehedioR265 (dd, J=13.3
Hz, 6.7 Hz, IH), 2.71 (s, | 3.25 (m 1H), 3.30 IH, partially
obscured), 3.4 (lptgms ,ateplaﬂ? e @6%%1911@3-,“%&-6(@90&8) 1.93 rgmop)gand (4. 9
Hz, | 'fhethﬁpﬁél}ﬁﬁulfgnz)h]-&-'o%a-1-azaspiro[2.5]octane (0.257 g, 0.961 mmol) were dissolved in
toluene and concentrated then placed under high vacuum for 1 hour. The resulting mixture was
10  dissolved in dimethoxyethane (10 mL) placed under nitrogen atmosphere and cooled to 0°C.
Potassium hydride (30% dispersion in mineral oil, 0.171 g, 1.28 mmol) was added and the
reaction evacuated and charged with nitrogen (repeat three times). After an additional hour the
reaction mixture was treated with aqueous ammonium chloride carefully, and the mixture was
extracted with dichloromethane (2x 20mL). The combined organic phase was dried over
15  MgSO,, filtered then concentrated. The crude product was purified by flash chromatography
(10-50% ethyl acetate/hexane) to yield Intermediate 26 (0.5 g) as a white foam.
'H NMR (CDCls, 500 MHz, ppm) & 0.74 (s, 3H), 0.75 (s, 3H) 0.80 (d, J=6.9 Hz,
3H), 0.84 (d, J=6.7 Hz, 3H), 1.14 — 1.3 (m), 1.19 (s, 3H), 1.26 (s, 3H), 1.32 — 1.8 (m), 1.84 —
1.98 (m), 2 — 2.18 (m), 2.45 (s, 3H), 2.47 (m, 1H), 2.89 (d, J=9.4 Hz, 1H), 2.90 (s, 1H), 3.29 (d,
20  J=9.3 Hz, 1H), 3.35 — 3.45 (m, 5H = C2 MeO+2H?), 3.54 (m, 2H), 3.57 (m, 2H), 3.64 — 3.72 (m,
2H), 3.79 (d, J=10.1 Hz, 1H), 4.20 (m, 1H), 5.0 (d, J=12.1 Hz, 1H), 5.14 (d, J=12.1 Hz, 1H),
5.44 (m, 1H), 5.85 (s, 1H), 7.30 (d, J=9.2 Hz, 2H), 7.32 — 7.4 (m, 5H), 7.81 (d, J=8.2 Hz, 2H).

INTERMEDIATE 28
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-14-
25  methoxy-15-[[tetrahydro-4-(methylamino)-2H-pyran-4-ylJmethoxy]-
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Hz, IH), 3.92 (d, J=I 1.2 Hz, IH), 4.24 (m IH, 554 (m IH mz = 616.34
(M + H) | NTERMEDI ATE 16 (15, 4a/?,6a5,7 ,8/?,10ai ?,10b ,12a/?,14 ,15

)-8-[ (i AvolzpBy/dprvet hyl propyl ] - 14- PCT/US2009/004557
nethoxy-15-[[(2/?)-2,3,3-trinethyl-2-(nethy|anino)butyl]oxy]- 1,6,6a,7,8,9,
10, 10a, 10b, 11,12, 12a-dodecahydro- 1, 6a,8, 10a-tetranethyl -

H 1, 4a- hen yran car boxyl i | dl nt ernediate 16
Sodi unb %&Bagoé %65&& zgéEé%ﬁlofiWaﬁY‘%@rbﬁa Bl Pa- t@@@’%}bﬁ t r?p‘WQs} mshed
with t}ﬁféﬁﬁ]ﬁ hRH 2 idsyraerashsistiaRtad. This procedure was repeated and the
remai ni ng hexane renoved I n vacuo. This pre-washed sodi um hydri de was

suspended in DMVF (10 ni) %@,cPBa solution of Internediate 12 (209! 2.3
mml) in DVF (13 nl) was added. thyl iodide (1.45 nL, 23 mmk): was added
and the reaction m xju at 8 65CNaerzIer ni trogen for 9 :
cooling to rooHf%e et he reag,Fof{g Jas part i s bet A et hyl

acet at e angn r,al gd._adqueous bi carbonate. Thefsg) ‘w-- e was washed
with brine, b et (J\/QSO4) filtered afftercOncentr 9n n ivacuo. Col umm

chr omat ogr a (Bi ot age 40+M col umm, 5-100% EA/ yi el ded t he product
(1.95 g) The prodinermetiplert Step 1 was subjected to sodi um ammoni a reducti on
by a procedure anal ogous to that described for the preparation of

I nternedi ate 14. The product thus obtai nedwas |yophilized from

MeOH benzene to give Internediate 16 (1.4:g) a5 an off-white solid. 1H NWR
(CD30D, 500 MHzp, gpmM d 0.76 (s, 3H), (Od S partially obscured),
0.82 (s, 3H), O—Sﬁ—t'd, J68HzMeC8 7 Hz, 3H), 1.06 (s, 3H),
1.07 (s, 9H), 1.0 - 1.3 ¢ r‘r)m115 Cs L 3H), 1.3 - 1.5 (m),

!6

2 (s
1.6 (M), 1.64 (Stp@d (), 1.98< G 31 (m IH), 2.57 (m IH,
partially obscured), 2.57 (s o ,274(5 IH) 2.93 (d, J=8.5

Intermediate 28

Step 1

5 Sodium hydride (60% dispersion in mineral oil, 84 mg, 2.1 mmol) was washed
with hexane and the hexane decanted. This procedure was repeated and the remaining hexane
removed in vacuo. This pre-washed sodium hydride was suspended in DMF (1 mL) and a
solution of Intermediate 26 (0.18 g, 0.21 mmol) in DMF (1 mL) was added. Methyl iodide
(0.131 mL, 2.1 mmol) was added and the reaction mixture heat at 60°C under nitrogen for 60

10  minutes. After cooling to room temperature the reaction was partitioned between ethyl acetate
and saturated aqueous bicarbonate. The organic phase was washed with brine, dried (MgSO4)
filtered and concentrated in vacuo to give the product (0.18 g, 98%)

Step 2
The product was subjected to the sodium/ammonia reduction by analogy to the

15  preparation of intermediate 27 then lyophilized from MeOH/Benzene to give intermediate 28
(0.16 g) as an off-white foam.

'H NMR (CD;0D, 500 MHz, ppm) & 0.78 (s, 3H), 0.79 (d, 3H, partially
obscured), 0.80 (s, 3H), 0.86 (d, J=6.6 Hz, 3H), 0.91 (d, J=6.6 Hz, 3H), 1.21 (s, 3H), 1.18 — 1.42
(m), 1.50 (m, 1H), 1.56 — 1.96 (m), 1.98 (m, 1H), 2.02 (m, 1H), 2.08 (m, 1H), 2.10 (m, 1H), 2.26

20 (m, 1H), 2.55 (s, 3H), 2.57 (m, 1H, partially obscured), 2.80 (s, 1H), 2.99 (d, J=8.7 Hz, 1H), 3.31
(s, 3H), 3.43 (s, 3H), 3.58 (m, 2H), 3.68 (d, J=11.7 Hz, 1H), 3.82 (d, J=10.5 Hz, 1H), 3.84 —
3.9(m, 2H), 4.02 (d, J=10.7 Hz, 1H), 4.23 (m, 1H), 5.55 (m, 1H).
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Hz, IH), 3.35 (m IH partially obscured), 3.36 (s, 3H), 3.41 (br s, 2H),
3.62 (d, J=I 1.6 Hz, IH), 3.8 (AB, 2H), 4.23 (m IH), 553 (m IH. mz =
630. 59 ( Mve 2poMTHBRVEDI ATE 26 Benzyl (1S, 4aR, 6aS, 7R, 8RPCTAsR)09DQR] 12aR,
1AR, 15 )-8-[( 1i?)- 1,2-

di met hyl propyl ] - 14- et hoxy- 15- [[tetrahydro 4-[[ (4- et hyl phenyl ) sul fonyl ] am
nol-2 -pyran-4- yl]nmethoxy]- 1,6,6a,7 9, 10,10,

1o, 11, 12, 12a- dodecahydro- 1, GaMMt hyl -4 H 1, 4apr opano-

2/ - phenant hr of as%aﬁaaxrvmﬂmﬁMlﬁzﬁdﬂﬁf*ﬁﬂ[mﬁ) Lahfn®8,39. 0. 641
mmol ), 18-crown-6 (0 92 mol’), an

met hyIqmthleﬂuylb)tﬁylldxtyﬂ‘rﬁml]ﬁ)—b2ahmeﬂwaxppylﬂ>[12- ]imztr@ne (0.257 g, O. 961 mml)

For -1 ohn SEhLd Pok B FE AoSce GRS RAo 3 &S ER Pri a3 At hihe P m)

pl 3ceghensthiroll, b ich9Rih- aidmgﬁegc@nd cooled to OC. Potassium hydr| de (30%
di spersion in mneral oil, 171 g, 1.28 mmol) was added and the _reaction

evacuat ed and charged w thrf?*irogen (repeat three tines). Aft
addi tional hour the regction mixture was treated with aqueos- TAD]
chl oride carefully, I XT'ure s extracted wth d thne (2x
20nL). The cofedi.ney N.c-phase N8d over, M4

concentrlqtNed The Jr oduct was pur'1f|ed FP

(10- 50% €t hyl “afer4t: exane) to vyi |:§) [}nt ernég’gﬁv S0) g) as a white
ternjeWef ppn’) 50° 4 (S 0. 751 irger%e iat Ii}go (d,26

foam 1H NVR”(CDO 3,
J=6.9 Hz, 3H), 0.84 ( 14-13(rr)

(s, 3H, 1.32 - Hey (é@rbazlateB@os 91mg81 ﬁmmm%lgarﬁl BB;d(@{zczlﬁ(o(ﬁmBIzﬂ)Ls 2. 47
(m IH, 289(d J=9 9 (d Hz, 'IH), 3.35
- 3 asningl) veue addsd twcsﬁqu)hazgs@nnqnmf Imgrmegla@ﬁ (2@1 7zmg,031%mmol3mrlz,2(m

20 g ey bl g B gl o bl g 1
7182 -Afterd.§ hourSH)CMB. 4htl li-ﬂngh&vé&corﬁ’ﬂ&te cohSUnipvidnl A ThteZBediate 6. The
reaction mixture was cooled to room temperature and partitioned between ethyl acetate (75 ml)
and water (40 ml). The aqueous layer was extracted with ethyl acetate (2 x 40 ml). The organic
layers were combined, dried over sodium sulfate, and filtered. The solvent was evaporated under
reduced pressure to give a light yellow residue. The residue was dissolved in methanol and
15  purified using four HPLC runs (~63 mg/ run) on a 30 x 150 mm Sunfire Prep C18 OBD 10 um
column by eluting with acetonitrile/water + 0.1% TFA. The total flow rate was 20 ml/min and
the HPLC method employed a 17 minute 20%-100% acetonitrile/water gradient followed by a 2
minute acetonitrile flush. The product fractions were combined, the solvent was evaporated
under reduced pressure, and the residue was lyophilized from ethanol and benzene to give
20  Intermediate 32 (146.4 mg) as a white solid (TFA salt).

'H NMR (CD;OD, 500 MHz, ppm) & 0.78 (s, 3H, Me), 0.79 (d, 3H, Me), 0.85 (s,
3H, Me), 0.88 (d, 3H, Me), 0.92 (d, 3H, Me), 1.01 (d, 3H, Me), 1.04 (d, 3H, Me), 1.20 (s, 6H,
2Me), 1.23 (s, 3H, Me), 1.24-1.36 (m), 1.41-1.55 (m), 1.59-1.68 (m), 1.74-1.91 (m), 1.96-2.03
(m), 2.09-2.15 (m), 2.18-2.28 (m), 2.55 (dd, 1H, H13), 2.88 (s, 1H, H7), 3.17 (d, 1H), 3.42 (d,

25 1H), 3.49 (abq, 2H), 3.78 (d, 1H), 3.80 (d, 1H), 3.81 (dd, 1H), 4.17-4.25 (m, 1H, H14), 5.58 (dd,
1H, HS).

Mass Spectrum: (ESI) m/z = 602.73 (M+H).
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(1S, 4aR, 6aS, 7R, SR \0 eJi, | 0bR UaR | 4R \5R)-8-[(I R - I, 2-di met hyl topyl]-\4-
nmet hoxy- 1

5-[[t et r aw@adpw/a930aet hyl am no) - 2H pyr an- 4- yl | net hoxy] - 1 P6TAS20098046457 10, 1Ca,
1b, 11,12, 12a-dodecahydro- 1,6a,8, 10a-tetranethyl-4 H 1, 4a- propano-2
Hphenant hro[ 1, 2-c] pyran-7-carboxylic acid Step 1 Sodi um hydri de (60%

di spersion in mneral oil, 84 WMS washed wi th hexane and the
hexane decanted. This procedure _ and the remaining hexane
removed in vacuq-ls,ﬁak,%mﬁmmﬁdwél@@mm,méiy@)glsgﬁmmmmﬁ DVF (1

nL) and a solution of Intermediate 26 (0.18°g, mol) in DMF ( 1 nl)
was addegthyleeyloxyi]-dei(HR)-{ 2-digethylpropyl]-14rhyidyazives added and the reacti on

e S BE LSl FOGL U o A R P B e T LGSl 2™
sab ur pheshnlisldERRT | Pire7hardixelic 6@ or gani ¢ phase was washed with brine,

dried (MgSO ) filtered and concentrated in vacuo to gi ve the oiOdUCt (0. 18
g, 98% Step 2 The prodpM&_ subj ected to the sodi um anmoni \:r([?:ﬁucti on by

anal ogy to the preparatigniof iinternediate 27 then |yophilized{f¢
MeOH Benzene to give @@o afe 28/?\&. 16 g) as ap @m- 1H NMR
(CD3OD, 500 Me2;.,_ppi) ~EA-Z8 (s, 3o M2 (d, 3HP shstur ed)

] (la
f"ﬂ J=6.6 Hz, 3H), 191 (d, J26.6 ”nw
1.18 - 1" % gri”, ‘ 202 (m IH.

2.08 ( BT A P e R L WS

. m X . . A )1 , 5 Zunddim h
partially obscured), nlht.eg'ggd'(atse,zml H), nécgggéz%d J=8.7 Hz, IH) ,Ié%. %{i{},t?gﬁ" 3H),
3.43 (s, 3H), 3-§§u§£ﬁhsi3ﬁbf In'ier@ﬁ:d(zge 143;2.9H8£g,7(|).b118 o)), berdry® arbgzate 2185 f, Hz,

0. 80 (s,HZBiH), 0. V121 (s 3H),

IH), 3.84 - 3.9 . 4.02 (d, J=10. . 4.23 IH), 5.55 (m
| E)D . | NTHRVED) AT %]an(ktl)rig}mr&ﬂ@ ags:ammi, mi.Cg048 ;D!E@oiin.l,,w(zg}lqrqz;%@ne@ﬁ)rn )

a et PR R GPErR 35 Potetim At ot o Ry 43 Ry e was cooled
10  to room temperature, and partitioned between ethyl acetate (400 mL) and water (200 mL). The
aqueous layer was extracted with more ethyl acetate (4 x 50 mL) and the combined ethyl acetate
layers were dried with sodium sulfate, filtered and evaporated to a solid (6.0 g). The solid was
purified by reverse phase HPLC using a 19 x 150 mm Sunfire Preparative C18 OBD column.
Fractions containing the product were combined, evaporated and freeze-dried from a mixture of

15  ethanol and benzene to give the title compound as a TFA salt (2.0 g).

INTERMEDIATE 33
(ALTERNATIVE PROCEDURE) _
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-hydrazino-
20  1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

phenanthro[1,2-c]pyran-7-carboxylic acid

O OH_ Oy OH_

H
~No,

HzNNHz H2N

HoN g ———————=  HN L
%A S BF30Et, %/\ o =
" Intermediate 14 DCE, 70°C B Intermediate 33
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1,6,6a,7,8,9, 10,1Ca, 1Ob, 11,12, 12a-dodecahydro- 1, 6a,8, 1Ca-tetranethyl -~
H 1, 4a- pr opano- 2 Hphenant hrof 1, 2-c] pyran-7-carboxylic acid Benzyl

car bazat ew0208/@92089, 1.257 nmol ) and BF3Q( CH2CH3) 2 (0. 5BCwius2ebo84ssmol )
were added to a stirred hazy solution of Internediate 6 (251.7 ng, O0.418
mml) in 1,2- dichloroethane (4.2 m). The reaction m xture was a hazy

| uti t hat heated tq_5C00C. Aft .5 . L d 1H NVR d
compl ete consunpRETPeBRORE LR 18 O Fite O DER T AT PR Y HERNE S ¢ o
room LRPEHAS Hof) MADoPsH frifidopiae diReiVERB 6t h%bO@g %?(ﬁ} B 1, Z3i¢H1droethdndetaes

(40 nl). The aqueous |ayer was extracted with eth acetate (2 x 40 m).
The ormbhwes blagketed withaitrogrni andcheatddiiea 76%2 0il batdi fon? hohrsatldie mixture Waser ed.

The sol vent, was evapor.at ed unde educed, pres e.to giv |i,qght |l ow
o adeoietiie Mo RIBETRELS Tyl ORHT Rl RATRETHIRL B 4ush et mpllele
rugs (w&ewaﬁmlateﬁua)apﬁ@xﬁn&@ly&oléﬂ. IBihyPeéthteq 125 80.)GhE saiBRtdDadieoGoOsddilim by
eluting with acetonitrile/water + 0.1% TFA. The total flow rate was 20

n / mi rbigasbonate(180mal hwetenddedshe gaueons leyenyaieeexiagted votvsthyl acetate (3 x 40
acetonity] . gr.adi en I g1] ILrg h. The
or oducPL] e EbROARLT de @ e AT Rearfbaty ) Bb S RRE L Nl MR
pr essuwvaporattd tb Aeoli€&3.0gy was | yophilized from ethanol and benzene to give

Intermediate 32 (146.4 ng) as a white solid (TFA salt). 1H NVR (CD3OD, 500
W pom 0. 78 1 NMISKCINSD, 600NBlz mpmupio-Tokc, 516, 16).10577 @hEEpe), BE BB, d.

0g) 2o 8 soduy D o0 S Vo Tog e, Mg MG gbgpr o o

1, 54- 11\519% 81(25)(5, m,aaemo&é(m; ,(mg,. D@}-2.4:S§(n()r27‘).43-2.6158(112), gao(gmo (ﬂ),ﬁ?d—ﬁ.ﬂg | g,
H13), . .. IH_H7), 17 | .4 o .4 a T
(a1 s 2063 oy 2627 i), Jeio () 11319, S 85 Dr 1 2 epast 1B B a1k
H5) . 3 . al
(VL 4 oAR 330SEhE 4, 3oL ATIFD), 3 90, ). oo NTERYEIDATET B 14D, 5.56 (ad,
1H, H5).
15 Mass spectrum: (ESI) m/z = 616.40 (M+H)

INTERMEDIATE 34
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-14-
hydrazino-15-[[(2R)-2,3,3-trimethyl-2-(methylamino)butylJoxy]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

20  phenanthro[1,2-c]pyran-7-carboxylic acid

O\/OH:

OnOH.

)J\ /NHZ

BnO N
H |

HN : _— HN :
%/\ 0" Y& BF,0Et, %/\ O Y f
" Intermediate 16 DCE, 50°C " Intermediate 34

Intermediate 16 (700 mg, 1.11 mmol) and benzyl carbazate (554 mg, 3.33 mmol)
were combined then diluted with dichloroethane (11 mL), then treated with BF30Et; (1.4 mL, 11

mmol) and this mixture was heated to 50°C under nitrogen. After 1.5 hours more BF;OEt, (1.4
25 mL, 11 mmol) was added. After 4.5 hours the reaction was cooled to room temperature then
concentrated in vacuo to give a brown slurry. The crude reaction mixture was suspended in

methanol (8 mL) then filtered. The filtrate was purified by multiple runs on a preparative LCMS
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trimethyl butyl]oxy]-8-[(1/7?)-1,2-dinmethyl propyl]-14-hydrazi no-

1,6,6a,7,8,9, 10,10a, 1b, 11,12, 12a-dodecahydro- 1, 6a, 8,

1Ca-t et r awot2h/014203- 1, 4a- pr opano-2 - phenanthro[l , 2-c] pgras20090e4550Dxyl i
acid A suspension of Internediate 14 (2.98 g, 0.048 nol), benzyl carbazate
(2.55 g, 0.015 nol) and boron trifluoride etherate (6.15 nL, 0.048 nol) in
1, 2-di chl oroet hane (50 nmL) was bl anketed with nitrogen and heat ed in a 5Q0C
oi | b&#PxkIGrmm Wam&@ﬁﬂrﬁ@lumrkéuﬁe Elgetrogpray easitive defertare Ap Ozt ure, and

aver MEERRELIRER e XFATREL To bt of e AR R Fht %@%ﬁeﬂéﬁnﬁf“éié’“s
et hyl fedbrd Romayeat sombireddnd gdrtialll Rofasitrtated byl ioeivap tienl freseadnd hybphilized

evaporated to a soli . The solid, was %@“ fied by reverse phase HPLC
usi ng ta g I Qtemedlm%xéﬂpw B apuhite amrpkpusgobdbTES salth. Fracti ons

t th f
T atare of ot handl ui (GRIODr SRS o AR P S RS it
(2,0 @PcirbEBNELL A5, 636 (A TERNATINESHRBGRBDUSN) (145 HafIRRS. BRIBR, 103/ 2
a

L1 et fsudah ot 5, B0CY £ B (R Feutrig @hobyTPl- B30 fplriadd - 11D, 2.10 (m,

1,6,6

10a- tg@ag}é? leg[l éﬁbgo%%%%%Zﬁéﬁ{e%gﬂﬁ g?@ﬁr %H% %(rgalnH zcar(g})xﬂ)l c

aci dA 33%@31#51 1o% Haf 1Hht3e481(eni,|2ﬂ)e3174 (d3I=€11g> HB, Hﬂ)83r&3I()i J=dﬂtWHz,olE) Rydr(dzi ne
76 0, fluoride etherate (12.36 nL, 0.098 nol

(80 % ﬁérﬁ%ﬁg‘stﬂﬁ gﬁ)’% ﬁ&“vﬁb bl anketed with ni 'Erogen and heat ed | n)a

700C oi | bath f aVfags SpRetram: (D) M/XE636. 3ngﬂ.gpl ed to roomtenperature,

met hanol (30 nl) and vvat er {20 m.) were add and the m xture was

evaporated to approximately 20 myrpRiviybigfehgte (125 nl) and saturated
_rﬂjp‘—dgé‘gwere a

aqueous sodi um bi carbonate (180 , the aqueous | ayer was
re-extracted w t(ASgaRypaSARRAHt @R, BObR, IIZhRqLA)R asm) -8-h@ Ry-dribidmecth@ptoplyljakket at e

ayer % \éearz?nod{é ﬁget}%lydro%?met% Pa%ig&l-g tpeyraII 11 Iytl dox%/ d
15  1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[ 1,2-c]pyran-7-carboxylic acid

Oxp-OH_ OgOH_
Y8 |
NH
g BnO” N7 2
| H |

HN o : - . HN o !

i BF30Et, PF
o " Intermediate 28 DCE, 50°C " Intermediate 36

O

A solution of Intermediate 28 (1.58 g, 2.57 mmol) in dichloroethane (25.8 mL)

was treated with benzyl carbazate (1.28 g, 7.7 mmol) then BF;0Et; (3.25 mL, 25.7 mmol) and

20  this mixture was heated to 55°C under nitrogen. After 2 hours the reaction was cooled to room
temperature then concentrated in vacuo. The crude product mixture was suspended in methanol
(5 mL) and filtered through a sintered glass funnel. The filtrate was purified by preparative
HPLC (19x100 mm Waters Sunfire column, Sum, UV-detection, 30-100% MeCN/water with
0.05% TFA over 20 minutes). The product fractions were combined and partially concentrated

25 by rotovap then frozen and lyophilized to give Intermediate 36 (800 mg) as a white amorphous
solid (TFA salt).
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evaporated to a solid (3.0 g). 1H NWR (CD30D, 600MHz, ppm) d 0.76 (s, 3H,
Me), 0.77 (d, 3H, M), 0.81 (s, 3H M), 0.85 (d, 3H, M), 0.90 (d, 3H,
Me), 1.05w0=0103H9208E), 1.17 (s, 3H, M), 1.20 (s, 3H, MeLT/UB2®5/004557 3H,
Me), 1.23-1.34 (m), 1.41-1.45 (n), 1.48-1.65 (m), 1.70-1.90 (m, 1.90-2.00
(m, 2.06-2.11 (m, 216224(n’) 249(dd | H, H13) 285(5 | H, H7),
2.96 (d, IH, 3.38 ( |H), 3.40-3 rr)8 3. 49 I—%I 82 (d, IH),
3.89 (br m IH, HlMMRéﬁmOI@dSOQMHZ Bp% Oclep, (sy )|Q5§0(d|va sP@'E}éHYrum (ESI)

Toas, opSeny A ats, SRLONERY TR 63 S 030 . 1 %f’.%%.la%oncetm 123600 14

hydr a’iH)pt.245--p[164Mm)) 2.21 ﬁn;’:ilt{y iI2062 (y,| HD); th(m}@nme)(kgut}y)L O2)(fr, 1H), 3.42
1,6,6a,7,8,9, 10, 10a 11,12, 12a- dodecahydr o- 10a-t et ranet hyl -
-1, 4ai$r%ﬁl\ﬂdimﬁﬁe%éﬂrrﬁr 61(m, 48, 3 Y rafe @nc%lﬁbéx%ﬁ T é 8§<£m@| Mt ePtediBt e 16

(790 L {;ﬁbﬂ 54 ny, 3.33 nmol) were conbined
t hen ut ()ad éve Jbéﬁpgrggﬂﬁ%eﬁﬁ ?%éra}h lfrI?hen treated with BF CEt2 (1.4
m_, 11 nmol ) andVadsi Spenirmhu(ES)agz 1630.6d (M-HHOC under nitrogen. After 1.5
hours nore BF3OEt2 ( 1.4 nL, 11 mmol) was added. After 4.5 hours the

reacti on was cooled to roomtenpdTERMEDIATER3gZOoNcentrated in vacuo to give
a brown slurry. The crude reaction m Xture was )saualpended in methangl (8 nb)
t

then fi | I tered. Th&AaR0addRSRHARLR 1238, IR, AR B)Tltﬁ‘léméf‘r‘ih}dpi?ﬁ)éfﬁa]r“at ive
LCIVS t
6 1000 NEERP v KPP | 0L 01 0w, (T3 1 B ARG QK G K tiEhBE O

The pr%ﬂh,éh—p&m;mnbdfbphéﬂanthm[drbcmm Thedrbarglipaaidi al | y concentrated by
rotovap then frozen and |yophilized to ,give Interpediate 34 (310 ng) as a
whi t e anor phous solid (TFA salt). 1 MHz, ppm d.,0.77 (s,
3H), 0.78 (d, 3H, paPryal l_-y obsc 0. 86 (do\aﬂ” partially
obscured), 0.91 (d,. 3=4.:8- 3H)

MeO,,,
BF,0Et,
HO DCE, 50°C :
- (Step 1) -
OO

HoNNH,

EtOH

(Step 2) HO™ >4 Intermediate 37

Step 1:
Boron trifluoride diethyl etherate (12.3 mL, 97.9 mmol) was added slowly to a

solution of (1S5,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-15-

15 hydroxy-14-methoxy-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid (product compound from Step 2
in the synthesis of Intermediate 1; 5 g, 9.96 mmol) and N-aminophthalimide (1.94 g, 1.20 mmol)
in 1, 2-dichloroethane (112 mL) at room temperature. The reaction mixture was heated
overnight at 50°C and allowed to cool to room temperature. The reaction mixture was

20  partitioned between EtOAc and water, and the layers were separated. The aqueous layer was

extracted with EtOAc. The combined organic layers were dried (Na,SO,) and concentrated
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1.18 (s, 3H), 1.21 (s, 3HO, 1.23 (s, 3H), 1.23 - 1.67 (m, 1.73 - 1.90 (m,
1.98 (m IH, 2.10 (m IH, 2.19 (m IH, 2.61 (dd, J=13.4 Hz, 6.5 Hz, IH,
2.80 (s, WHRAIBHI(s, IH), 2.90 (m IH), 3.44 (d, J=I PCI/US2009/0b8557 3. 48
(m 2H), 3.71 (d, J=I 1.9 Hz, IH), 3.83 (d, J=I 1.4 Hz, IH), 3.94 (d, J=I
1.4 Hz, IH), 4.04 (m IH), 557 (m IH. Mass Spectrum (ESI) mz = 630.35

(MtH) . | NTERMEDI ATE 36 (1S, 4aR, 6aS, | R, $R, 10a/?, 1bR, 12al/?, ) o
1AR, 13mder redngedygressyrey Thergndyg Yy,as)pl}qliied ynfigslrchsemaography, elution with 0- 50%

15-[[t . j - -4- - 1,6,6a,7,8,9,

1o, 10470L5H Mty ELhERARLE(S 18 a0 PRl RN, ) 0,0

H 1, 4a- pr opano- 2'H NMI (400 MIH2, CD,;21D)]50y.7 o328, Dax)y0.86 (& cH6.62 Kal3ul) on of

I nternedi ate 28 &58 g1 2,57 mol) in dichloroethane (25.38 m_(} was treated
with ez JobrBdizas &)(1206, 41577 b FDlR4{(dpP3tEe BHEST 55 2040 (do4=12. 8% )
ang t RS 1My Y gqt"‘@—snhﬁa%% 3% 15151%%‘{8&, JU157599600 ¢ th@ dﬁs%‘@éﬂﬁ%{ji‘.%rﬁ%

reacti ol was cool &d to roomteénperatiure tthen cbncentrat I'n vacuo.
cr ude JpOQUE2, INH)X3.86 €s,\2aS) 3.43 P 2d€)3 .69 (det=1ausGIHL, 3 1) 4.050ddd, U+t E62,dD.4Mr ough

a sintered gl funnel_, _The filtrate was purified by preparative HPLC
(10w 6 v S 3¢74dnrs:86 B L 7 B OEmi et on.” 36- 100% MeON vt o
with 0.05% TFA 20 m nutes). The product fractions were conbi ned and

partially concentrated by rotovap then frozen and |yophilized to give
| nt er nedi at e 36 Kgdazing momshydratei (fl 2 ndly26[3 momsl) yaisiadd¢dreofa sution dfHhaIVR

oD, 500 MHz 0.7 L3 . 3H tiall b d),
0785 - eocspronseB T 18 g 53 ongmeroft o bk oo Mppctainte. 8838 () 51y
1. 23 (rgactidhmixfuréas 2irkéd 6vBrnigBt. 2ihd factl i mixfurl AvdsPoutdd)intola ridkt{fe wakD .
2.88 (s, IH), 3.02 &n& II—%, 3.42 (d, J=I 1.7 Hz, II—%O, 3.44 - 3.67( m 4H),
3. 76 (ea.290mnh.) and)EtOA @50 gl )ganq spturated aqgeds Na( (980 i) was)jadded mogeneyate
%mH;l S White ﬁlretj.’flljitgt@ T%'e_:bsoli(? W%Q cél'i%ctéd%y sulxﬁgﬁ ﬁﬁpﬁl%th[ w&heg%%ltﬂ wq{e%, aid6d%1%'d54

on the funnel. The remaining water was removed by evaporation with methanol under reduced
15  pressure. Excess solvent was removed in vacuo to provide Intermediate 37 (3.24 g, 100%) as a

white solid.

'H NMR (400 MHz, CD;0D) 6 0.70 - 0.81 (m, 12 H) 0.84 (d, J=6.64 Hz, 3 H)

0.91 (d, J/=6.78 Hz, 3 H) 1.24 (d, /=13.76 Hz, 19 H) 1.98 - 2.13 (m, 2 H) 2.28 - 2.35 (m, 1 H)

2.38 (dd, J=13.40, 6.37 Hz, 1 H) 2.73 (s, 1 H) 3.14 (d, /=9.47 Hz, 1 H) 3.35 (d, J/=11.67 Hz, 1 H)
20  3.46 (s,2 H) 3.62 (ddd, J=11.62,9.54, 6.32 Hz, 1 H) 3.70 (d, /=11.71 Hz, 1 H) 5.55 (d, J=5.71

Hz, 1 H).

INTERMEDIATE 38
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-15-
hydroxy-14-[5-(4-pyridinyl)-1H-1,2,4-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-

25  dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2 H-phenanthro[ 1 ,2-c]pyran-7-carboxylic
acid, (4-methoxyphenyl)methyl ester
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| NTERVEDI ATE 37 (1S, 4aR 6aS, 7R, SR, 10a/?, 1R, 12 R, 14R 15R-S-[(\R)-

1, 2-dinmethylrropyl]- 14- hydrazino- 15-hydroxy- 1,6,6a,7,8,9, 10,1Ca, 1,
11,12, 12awocdmuabedr o- 1, 6a, 8, 1Ca-tetranet hyl - 4H PCT/US2009/004557

1, 4a- pr opano- 2H phenant hro [ 1, 2-c] pyran-7-carboxylic acid C OH Step | :
Boron trifluoride diethyl etherate (12.3 nL, 97.9 mvol) was added slowy to
a solution of (1S, 4aR 6aS, | RPR, 10GaR, 1R 1laR, 14R_153?)-8-[(_IR)-

1, 2-di et hyl propyl ] - Fi:ydroxy 14- et hoxy- 1, 6, 6a¢7, §, 9, 18, g,. 10b,

11, 12, 12a- dodecahydr 6- rl— , 10 greftyl - A/ -

H-phenant hgol |, 2 arboxyl iLc acidl(prod p2in
t he synt, i, s af erpediate 1; 57°g, 9.96 mmol) ; 3 de
(1.94 g,? i*'n 1, 2-dichloroethane (" 112 m_) enperat ure.

The react iHoff Y xtufe was heated ovéfP§hf at 50C and”aty@wed to cool to
room t enper at ur &. T'ﬁ@"P%C%R‘?PBn m xt gstepwps partitioned —bEt ween Et CAc and
water, and the | ayers were separated. The aqueous | ayer was extracted with
Et OAc. The conbi ned organic |layers were dried (Na2SO ) and

concentr at edunder reduced ,@ssure p%& gesidue was purified by flash

chr omat ogr aphy, elution wthy0- 50 78\E C in heptane, to give the product
(4.16 g, 64f@g.as a palg s MR (400 MHz, CD30OD) d 0.71 - 0.82

(m9|—l)—9—86—€dJ6€9 . J=6.78 Hz, 3 H 1.20 (d, J= |

5.72 Hz, RBOHpML. 94 , 2.10 (doukel 2. 20
(dt, J=1 “ ngbMes 84 I(-lz PRI %rﬁ&hﬁ?bi&ég( 1
(ﬁﬂter,ge&gte:gem (s, 2 H 3.69 (d, J= 1 1.67

H 3.26 (£%°92h 52 H, '10H) 3
Hle)405(ddd J|169 9.49, 6.49 Hz, 1 H 5.47 (d, J586Hz 1 H
7.58 - 8.08 (m gkeplt: Step 2: Hydra2| ne rmnohydrate (13 mL, 267 mml) was

added to a solution of the product fromStep 1 (4 %, 6 58 mmol) in EtOH
(140 nL) at roondselpenaf Intermegdipie BRE. 248,645mm01)and [(1E)

(dimethylamino)methylidene]pyridine-4-carboxamide (1.26 g, 7.10 mmol) in HOAc (100 mL)

5  was evacuated and flushed with nitrogen. The solution was heated under nitrogen at 90 °C for 1
h. The solution was allowed to cool to room temperature, and the acetic acid was removed under
reduced pressure. The residue was partitioned between EtOAc and saturated aqueous NaHCOs,
and the layers were separated. The aqueous layer was extracted with EtOAc. The combined
organic layers were washed with saturated aqueous NaCl, dried (Na;SO,), and concentrated

10 under reduced pressure. The residue was purified by flash chromatography, elution with 0% -
10% MeOH in CH,Cl,, to give the product (2.71 g, 68%) as a white solid.
'H NMR (400 MHz, CD;0D) & ppm 0.74 - 0.83 (m, 9 H) 0.87 (d, J=6.69 Hz, 3
H) 0.91 (d, J/=6.78 Hz, 3 H) 1.08 - 1.72 (m, 15 H) 1.71 - 2.00 (m, 5 H) 2.06 - 2.26 (m, 3 H) 2.26 -
242 (m, 1 H)2.85(s, 1 H) 3.41 (d, /=11.81 Hz, 1 H) 3.45-3.57 (m, 2 H) 3.72 - 3.93 (m, 2 H)
15 5.48(d,J=5.66 Hz, 1 H) 5.62 (ddd, /=11.68, 9.82, 6.47 Hz, 1 H) 7.90 - 7.93 (m, 2 H) 8.11 (s, 1
H) 8.74 (dd, J=4.61, 1.49 Hz, 2 H).
Step 2:
To a solution of the product from Step 1 (2.71 g, 4.40 mmol) in DMF (30 mL)
was added potassium carbonate (12.0 g, 88.0 mmol) and 4-methoxybenzyl bromide (0.64 mL,
20  4.40 mmol). The mixture was stirred at room temperature overnight. The reaction mixture was
poured into water (ca. 300 mL) and extracted with EtOAc. The combined organic layers were

washed with saturated aqueous NaCl, dried (Na;SOy), and concentrated under reduced pressure.
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reaction mxture was stirred overnight. The reaction m xture was poured
into a mxture water (ca. 200 nL) and Et OAc (250 nlL), and saturated agueous
NaCl (100woi2piovEs20added to generate a white precipitatePCThS2e80l00455Mas

coll ected by suction filtration, washed with water, and dried on the
funnel . The remai ning water was renoved by evaporation wi th nethanol under
reduced pressure. Excess solvent was renpved in_vacuo to provide

| nt er e Tasidugwag purfiedyby flagughrematesraphy celetien with Py IGURMAND M F12Chpltop) d

0.70 -, . ofh o J= 3 H 0.91 (d, J=6.78 Hz, 3
1.24 (ga?eﬁi?é{&;g%{éﬂzigo%“8(&8&3@@5&%&1%% 2H)H) 2.28(- 2.35 (m 1 H ?38
(dd, J=13.40, 6.37NMR (400-MH:z, COCIS) & 0.7 d 30411z, HY 0B (Hiz/=6178Hz33 BH (d,
J=1 1.67 Hz, 1 H) 3.46 (s. 2 H) 3.62 (ddd, J=1 1.62, 9.54, 6.32 Hz. 1 H)
3.70 (481 (s J6.69 Hez, 1) (18168,@!_1%)51-%; 1525z 111 1.68 +4.92 (7 ERVEDY ATE 286mg
1Sc4al P 7.8 , i2 123k o - :

e iR s 2R 1 f st o TP AN SR A s, 21379 6 3 )
g |6 , 2;4@9 (, fl%?,k.el % ] lJH),4/6(/)cﬁ|@1d£Jf89.97,1532191a, L6b AL861(d) 2~ 196l Bidet &H)\5dow,

, ba, -retrane - A -1,4a-pro no- .
. phenl REdTh 12908 B (= BN P3dich 1030 et hBiRy bHR A5 e P2 He. 2
est et APy 75 4 JRBBONAY 78,381 i) A ISR L & s 03 (298860140

nmol ) and Y- "(di met hyl am’no) met hyl'i déne] pyri di' ne-4- car boxam de (1. 26
g, 7.1).nmol) in HOAc (100 nL) was evacuated and flushed with nitrogen. The
solution was heated under nitrogen at 90 C for 1 h. The solution was
al.l.oned to cool to roomtenperatur W@ﬁ& acetic acid was renoved under
ré(?uced pressure. The residue was § I'tiofned between Et OAc and sat urated

aqueous NaHCO , wvfilksd bBetvayeindiontdds cGapaunak ddscribbé i theeollswIngyXamphs
extracted with Et OAc. The conbi ned qrganic_| ayers were washed with
sat ur avkigh sepfais asbagegming greup Veigassatpd ag Hifluoseacetie pdd saltynHass, Weeigced

press UpBlicadlE, rERFndN fo YRACRYE Mo itk BY il 3Mpo AP BT 98" RNIe i ditid On W th 0%

compound”, "to give" a particular Example Number, "title compound was prepared", and similar
15 language, refers the title compound as a TFA salt. Conversion to the parent free amines may be
accomplished by standard methods known in the art (e.g. neutralization with an appropriate
inorganic base such as NaHCO;). Other desired amine salts may be prepared in a conventional
manner by reacting the free base with a suitable organic or inorganic acid. Alternatively, a
desired amine salt may be prepared directly from the trifluoroacetic acid salt by employing an

20  appropriate ion exchange resin.

EXAMPLE 6 (PROCEDURES)

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-

25  dimethylbutyl]oxy]-14-(3-bromo-4H-1,2 4-triazol-4-yl)-8-[(1R)-1,2-dimethylpropyl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid (EXAMPLE 6A)

and
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-

30  dimethylbutyl]oxy]-14-(5-bromo-1H-1,2,4-triazol-1-yl)-8-[(1R)-1,2-dimethylpropyl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid (EXAMPLE 6B)
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10% MeOH in CH2A 2, to give the product (2.71 g, 68% as a white solid. 1H
NVR (400 MHz, CD30OD) d ppm0.74 - 0.83 (m 9 H) 0.87 (d, J=6.69 Hz, 3 H)
0.91 (d, wearit@ipww3 3 H) 1.08 - 1.72 (m 15 H) 1.71 - 2POO/USR09H04357 2. 06 -
2.26 (m 3 H 2.26 - 2.42 (m 1 H 2.85 (s, 1 H 3.41 (d, J=1 1.81 Hz, 1
H 3.45 - 3.57 (m 2 H 3.72 - 3.93 (m 2 H) 5.48 (d, J=5.66 Hz, 1 H) 5.62
(ddd, J=1 1.68, 9.82, 647Hz 1H) 7.90 - 7.93 (m 2 H 811(s, 1H
8.74 (dd, J=4. 61and1 49 Hz, Step 2 . To a solution of the product from

Ste 2.71 g, d ar bonat e

(12p0 g,( 88. 0 mgf ,E%EZ)Q (ébﬁ?gl LR FS R ?fﬁégfwﬁaﬂiﬁ%%mn The

m Xt urdanmyltmtylldxqﬁila{(3+‘o®mnbtléfm>ar@ctrwzel Owdr-8H[ IR)- 1, ZFdamethplptaopyt]- m xt ur e was
t d t t wi th Et OAC nbi

br ganilco Fd Sl Glon finba frtndeaniifans iﬁ%mnmddl U] G rOREOSHh) . and

copCenhEAtiito n@'%;] JraflicatbayresUaeEXDvpeRisdye vas purified by flash

chr omat ogr aph uatiton wth % MeOH I n 2C1 2, to give Internediate

38 (2.60 g, 80% as a whickg®olid. 1H (400 MHz, CDCOl 3) d _AH (d, J=IAl
Hz, 6 H 0.78 (d, J=6.78:Hz,: 3H)0 'L;JIJGGQ Hz, 3 H) 0..87 {S, 3 H)

1.04 - 1.57 (m 11H) 197-'\%(28 B 72 d,

J=5.27 Hz, / =12. 15 HA_N 3. 79
(s, 3 H 3.89 (d 1 H)TOT(‘dd J—9.37, (G2 H) 4.86 (d,
J=l 1.96" B03 (d J=l 1.96 %21 & , 1 H 5.73
(td, J=1 C7.17 Bz, 1H) 6.85 (q, QREAEY Hz L) 1. 25"(d, J=8.74 Hz, 2

H 7.75 (dd =4, I%%rmejdia%% He, 2 H) 7.98 (s, 1 H) 874 (gg5,86 He, 2 H).

EXAMPLES Unl ess ot harw se i ndi cat ed, conpounds describ e foll ow ng
exanpl es which contain a basic am ne group were isolated as trifluoroacetic
acid salts. Thus, V\/nere appl i cal epHreference to a react] on bgg/(gi ve the
title conpound " or "tg prowdethetltle Br. -

N§( 5 : :
<\N/N,,,14 13

HyN : HoN

EXAMPLE 6B EXAMPLE 6C

3-bromo-1H-1,2,4-triazole (32.1 mg, 0.217 mmol) and BF;0Et, (54 ul, 0.426
mmol) were added to a stirred solution of Intermediate 6 (26.0 mg, 0.043 mmol) in 1,2-

10 dichloroethane (0.43 ml). The reaction mixture was a light yellow solution that was heated to
50°C. After 1.75 hr, LCMS and "H NMR showed complete consumption of Intermediate 6. The
reaction mixture was cooled to room temperature, the solvent was evaporated, and the resulting
residue was placed under high vacuum. The residue was dissolved in methanol and separated
using a single HPLC run on a 19 x 150 mm Sunfire Prep C18 OBD 10 um column by eluting

15  with acetonitrile/water + 0.1% TFA. The HPLC fractions containing the fastest eluting
regioisomer were combined, the solvent was evaporated under reduced pressure, and the residue
was lyophilized from ethanol and benzene to give EXAMPLE 6A (3.6 mg) as a white solid. The
HPLC fractions containing the second eluting regioisomer were combined, the solvent was
evaporated under reduced pressure, and the residue was lyophilized from ethanol and benzene to

20 give EXAMPLE 6B (13.1 mg) as a white solid. The HPLC fractions containing the slowest

eluting regioisomer were combined, the solvent was evaporated under reduced pressure, and the
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conmpound”, "to give" a particular Exanple Nunmber, "title conpound was
prepared”, and simlar |anguage, refers the title conpound as a TFA salt.
Conver si onoto1wde2opar ent free am nes may be acconpl i she@Chyussacanoesst

met hods known in the art (e.g. neutralization with an appropriate inorganic
base such as NaHCO ) . O her desired am ne salts nay be prepared in a

conventional manne reactin free base | e or a |c or
or GaFIIE YO R Er PR 2 Berrat o E AP EFY GES i B B
directghygfromthe trifluoroacetic acid salt by enploying an appropriate ion
exchange resin. EXAMPLE 6 f PROCEDURES) ( 1S, 4al/?,6aS,7/?,8/ ?, 10Ca/?, 10b/?,
12a/?, 1AR, 15R)-15-[[(2/7?)-2-am no-2, 3- di net hyl butyl]oxy]-14-(3-brono-4
-1,2,4-tri azol - EXAMB:-E 6AL?) -1, 2-di net hyl propyl ]- 1,6, 6a,7,8,9, 10, 10a,

10p. 11,12, 12 docgalyocelofitafly, 1035 SHIATENINS/d 36 350 e 08 Gt

1S, 4al le3.(8/ J ?
15 [Ei %}%&é /83, (ﬁoﬁ% ﬁ@?o’%s&h@ﬁbmeﬁﬁéé’(s éH Rie %1(55) (, 38, Me), 0.94 (s, 3H,

2, Mey, ldﬁc(ls -3H,¥1}), 8- 2[0((51311 MeB-lcﬁZﬁ’eBﬁymmrlo‘&rll p4 (m)ﬁl eé-17658(n9), 178; 1.9,

iOZa SN2 PR Pispd a0 1) 270 BleB B Y 2 S 5y PR 49 ) b

(1S, 485R536@52171 386{) (dl@eg’)z. 73@%&1 d12K3 9UAR, 1H§B)50 @3; [ H( B5%)5- 2880 (Brodd 3-
di net hyl but 4- (3

rono-7
HLD, 2mkH,|Pé 1912 yoipag s] (M tmpzalep - di met hyl propyl ]- 1,6, 6a,7,8,9, 10, 1Ca,

éﬁgnaﬁgh%g[ﬁza-q?g ﬁ%ﬂxgw% %§§?T|c a0|8(?E%%aﬁ%?%E: - L dapropano-2 -

3-bronmo-1H1,2,4-triazole (32.1 ng, 0.217 mmol) and BF3OEt2 (54 m, 0.426
mol ) were added to a stirred solution of Internmediate 6 (26.0 ng, 0.043
nmmol) in 1, 2- di BEXAMBIEE Bhe (0.43 m). The reaction m xture was a |ight

yel I ow sol ution thehRREDHERE 860 MHz, ppm) 6 0.75 (s, 3H, Me), 0.76 (d, 3H, Me), 0.79 (d,
15  3H, Me), 0.83 (d, 3H, Me), 0.84 (d, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H, Me), 0.91 (s, 3H,
Me), 1.13 (s, 3H, Me), 1.19 (s, 3H, Me), 1.22-1.34 (m), 1.39-1.43 (m), 1.46-1.56 (m), 1.58-1.64
(m), 1.72-1.95 (m), 2.09-2.21 (m), 2.30 (dd, 1H, H13), 2.83 (s, 1H, H7), 2.85 (d, 1H), 3.48 (d,
1H), 3.48 (d, 1H), 3.54 (dd, 1H), 3.60 (d, 1H), 3.88 (d, 1H), 3.95 (d, 1H), 5.47 (dd, 1H, H5),
5.71-5.77 (m, 1H, H14), 8.10 (s, 1H, triazole).
20 Mass Spectrum: (ESI) m/z = 717.32 (719.32) (M+H).

EXAMPLE 6C:

'H NMR (CDs0D, 600 MHz, ppm) 6 0.76 (s, 3H, Me), 0.77 (d, 3H, Me), 0.82 (d,
3H, Me), 0.85 (d, 3H, Me), 0.86 (s, 3H, Me), 0.86 (d, 3H, Me), 0.89 (d, 3H, Me), 0.92 (s, 3H,

25  Me), 1.16 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m), 1.39-1.44 (m), 1.48-1.65 (m), 1.76-1.96

(m), 2.11-2.22 (m), 2.41 (dd, 1H, H13), 2.72 (d, 1H), 2.84 (s, 1H, H7), 3.47 (d, 1H), 3.50 (d, 1H),
3.52 (dd, 1H), 3.58 (d, 1H), 3.72 (d, 1H), 3.91 (d, 1H), 5.48 (dd, 1H, H5), 5.51-5.57 (m, 1H,
H14), 8.52 (s, 1H, triazole).

Mass Spectrum: (ESI) m/z = 717.32 (719.32) (M+H).

30
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5Q0C. After 1.75 hr, LCM5S and 1H NVR showed conpl ete consunption of
Internmediate 6. The reaction m xture was cooled to roomtenperature, the
sol vent wa® 2ewapeoat ed, and the resulting residue was plratasemadessshi gh
vacuum The residue was dissolved in nmethanol and separated using a single
HPLC run on a 19 x 150 mm Sunfire Prep C 8 OBD 10 nm colum by el uting
with acetonitrile/water + 0% The 'i fons containing the
fastest eluting regioisone ent was evapor ated under
reduced pressure, and the residue was |y ph| | i zed from et hanol and benzene

to give EXANPLE(MAQ&%S 188 RakOak, Wh&b’-a#o]l“leURDh]es -HIR)-3-paaina-3As3- cont ai ni ng

the s n d S I vaporat ed
under%q gﬁlggodllt]}bl:l exg';l;'urgls%rgr%g%%w%zglt M??&gbﬁlll’?gerg&ww anol and
benzengs,647.8i%E, OSNIBL H BBIZalaodecHE)draS 6a,3\h0d-etramlettt]l-4Hh e 4lpkdpanba@H- ons
contai ning the sl owest _elutin regi oi somer were conbi ned, the solvent was
evapoPheranthrates- C}Fé’ﬂﬂb@ﬁaﬂﬁo& @#dd and theresidue was | yophi lized from

et hanol and benzene to give EXAMPLE 6C (5.8 ng) as a white solid. EXAVPLE
6A: 1H NVR (CD3OD, 600 pm d 0.%6 (s, 3H, M), 0.76 (d ), 0.81
(d, 3H M), 0.84 (d, 35@\%’? 85 , 3H Me), 0.88 (s, %eyo'l'yb 89 (d,
3H, Me), 0.94 (s, 3H, N3 1.20 (spBr3H, : £,.22:1.35
(n, 1.40-1.44(n) ™, i\m’sl%(m N?(l 1:2

(broad dd, MO, ) d d, H), 284(s ,\j/H" )
I'H), 3.73 (bge 3. 94

pDr o

3 53 (q,? 2H), 3 a N m
Y5 807 ( _ dm |H HL4), 87852 (br o "ot :az0l e) . Mass
Spectru (ES) Y =717.32 (719. 32%¢ E(ng) LE 6B:: TH NVR (CcDBOD, 600
MHz, pp 0. 75nbSeddd1aMe), 0.76 (d, 3H, |ve), 0.79 (d, 3H M), 0.83 (d,
3H, Me), 0.84 (d, 3H, Me), 0.88 (s, 3H, M), 0.89 (d, 3H M), 0 91 (s, 3H,
, 1.13 (s, 3
R’EQG_ e E > ?%gs%cgén%%nﬁ%goﬂ-{b tﬁ@desc’nb%g I&Eﬁé‘mHQs bt strtihg el M -

Intermediate 14, the title compound was prepared and isolated as a white solid.

'H NMR (CD;0D, 500 MHz, ppm) & 0.77 (d, 3H, partially obscured), 0.77 (s,
3H), 0.86 (d, 3H, partially obscured), 0.86 (s, 9H), 0.90 (d, 3H, partially obscured), 0.90 (s, 3H),
0.93 (s, 3H), 1.15 (s, 3H), 1.21 (s, 3H), 1.22 - 1.67 (m), 1.78 — 1.98 (m), 2.14 (m, 1H), 2.19 (m,

15 1H), 2.32 (dd, J=13.5 Hz, 6.4 Hz, 1H), 2.84 (s, 1H), 2.91 (d, J=10.1 Hz, 1H), 3.51 (d, J=11.8 Hz,

1H), 3.56 (dd, J=11.7 Hz, 1.9 Hz, 1H), 3.62 (d, J=11.6 Hz, 1H), 3.65 (d, J=9.8 Hz, 1H), 3.93 (d,
J=9.8 Hz, 1H), 3.99 (d, J=11.9 Hz, 1H), 5.49 (m, 1H), 5.78 (m, 1H), 8.08 (s, 1H).

Mass spectrum: (ESI) m/z =733.58, 735.57 (M+H).

20 EXAMPLE 37

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-
dimethylbutyl]Joxy}-8-[(1R)-1,2-dimethylpropyl]-14-[5-[[(1-methylethyl)amino]carbonyl]- 1 H-
1,2,4-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,1 0a-tetramethyl-4H-

25  1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid (EXAMPLE 37C)
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(m, 1.72-1.95 (m, 2.09-2.21 (m, 2.30 (dd, IH H13), 2.83 (s, IH H7),
2.85 (d, IH), 3.48 (d, IH, 3.48 (d, IH, 3.54 (dd, IH, 3.60 (d, IH, 3.88
(d, I'H), 802B10(d920BH), 5.47 (dd, IH H5), 5.71-5.77 (m PCHUSkN94587 10 (s,
IH, triazole). Mass Spectrum (ESI) mz 717.32 (719.32) (M-H). EXAMPLE 6C:
1H NWR (CD30OD, 600 MHz, ppm) d 0.76 (s, 3H M), 0.77 (d, 3H M), 0.82 (d,

3H, M), 0.85 (d, 3H, ;86 (s, 3H M), 0.86 (d, 3t M) (d, 3H
Me), 0.92 (s, 3H, I\/E) s, M) 0120 (s, 3K} NgL E’M&&
1.39-1.44 (), 1.48-1.65 55 o6 rﬂéZl : d
H13), 2.72 (d. : , +N3 n;ffL

IH), 3.58 (dV'eOr 3

(m 1IH, I;g14) IH trlazole)BF S'S Spﬂ

(7109. 32) ( EXAMPLE 11 (1 NTERVEDI ATE S

(\'S, 4aR 84S, 7R, SR \ 0aR, | 0bR \ 2sLR, \ AXE % -\ 5- 3R y2-am no- 2, 3, 3-
tri met hyl but yl ] oltejmebidte(65- br onp- | ISOMER A

r-1,2,4-triazol-1-yl)-8-[(I/?)-1,2-di nethyl propyl]- 1,6,6a,7,8,9, 10, 1Qs,
1Ch, 11,12, 12a-glggecahydro- 1,6a,8, 1l0a-tetramethyl-4 - 1, 4a-§ropano 2

Hphenanthro[ | 7T2\c]pyran-7-car bé)iyr(?"b- acid By a pro ed%@ an Sls to
t hat describedin,'fEx rrple6 S ing with Inter 4 _the title
1

conmpound was prepar o“\nd S alwhite soljal 1H OD, [ 500
MHz, ppn) d 0.77 (d Skl pscured), 0. 7hfsi 34 (d, 3H,
partlally obscur N, ) | , 0 90 (d, 3Hn pa tia , 0.90
(s, 3H), 0.93 (s, ,, A, I5 3 3H), 1.21 (s, 3 2 1.67 (m, 1.78 -
1.98 (m, 2.14(m H, 2. IH), 2.32 (dd; -1351—Iz 64Hz, | H),

2.84 (s, IH, 2.91 (d, J=I€omekBHz, I H), 3.51 (d J=l 1. BXANP,LEB@, 3.56 (dd,
J=l 1.7 Hz, 1.9 Th‘lz(l nlléﬁlylet%ggzll{-dﬂAﬂﬁlazlaleﬁ3jdérbo|§£|)kﬁnde%4@@ g, Oj%ﬁﬁgyandl H) ,

?H)9 3 dfb@‘}?(tsgc68| ”1-90 537 mmol) were added to a stirred solution of Interme 1ate 6 (32 6 mg, 0. O
mmol) in 1,2-dichloroethane (1.0 ml). The reaction mixture was a pale yellow solution that was
5 heated to 50°C. After 4.5 hr, LCMS and 'H NMR showed about 75% conversion of Intermediate
6 to a mixture of the three triazole regioisomers at C14. After 4.75 hours, additional BF;OEt;
(30 pl, 0.237 mmol) was added to the reaction mixture. After 6 hr, the reaction mixture was
cooled to room temperature, the solvent was evaporated, and the resulting residue was placed
under high vacuum. The residue was dissolved in methanol and separated using a single HPLC
10 runona 19 x 150 mm Sunfire Prep C18 OBD 10 um column by eluting with acetonitrile/water +
0.1% TFA. The total flow rate was 20 ml/min and the HPLC method employed a 12 minute
20%-100% acetonitrile/water gradient followed by a 6 minute acetonitrile flush. The HPLC
fractions of the fastest eluting regioisomer were combined, the solvent was evaporated under
reduced pressure, and the residue was lyophilized from ethanol and benzene to give Isomer A
15 (4.3 mg) as a white solid. The HPLC fractions of the second eluting regioisomer were
combined, the solvent was evaporated under reduced pressure, and the residue was lyophilized
from ethanol and benzene to give Isomer B (2.5 mg) as a white solid. The HPLC fractions of the
slowest eluting regioisomer were combined, the solvent was evaporated under reduced pressure,
and the residue was lyophilized from ethanol and benzene to give EXAMPLE 37C (10.5 mg) as
20  a white solid.
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Mass spectrum (ESI) mz = 733.58, 735.57 (M+H). EXAMPLE 37 (

1S, 4aR, 6aS, 7R, 8R, 10aR, 1bT?, 12aR, 1AR, 15R)- 15-[[(2/7?)-2-am no-2, 3-

di net hyl baoybjoomyos8-[ (1i ?) -1, 2-di net hyl propyl ] - 14- [ 5- [ [pClrAuseddapbsshyl ) ami n
o]carbonyl]-7 - |,2,4-triazol-1-yl]-1,6,6a,7,8,9,10,10a, 10b, |

|, 12, 12a- dodecahydro-1, 6a, 8, 10a-tetramet hyW- |, 4a- propano- 2

H phenant hro[ |, 2-¢ ran- 7- carboxylic acid (EXAMPLE

37C) N- (I - et hyl &QMJ—ZP 3YCo 4-tri azol e- 3- car boxam de (42.0 ng, 0.272 nmol)
and BF3CEt2 (68 "ﬁNl\&kngéﬁ Gﬁokbowﬁﬁf 8%, 19 (238t Me)agl79 lathm 06 81 (d,
Internmediate 6 (32.6 00 p?ﬁgl A oroegthangd N D N

r eact i3dh Me)x 0825348 Mepal% (yleBIHoMe&,d] 8R (cbaHt Vi), WVBS (h 8L, Me)t 0. 95(()1),GH,Af ter

it urdeb S el (s MER e LALES a2 &, 3ty TS o v, .42 @
adgi t I10417a{m)8531©E1t 83 (M) 1780-1 88435, M&1)og V@ addexb s @n}, het1r@actHOA1 3, 2174r €.
Af ter he reaction m xturé was co0o0 to roomterrPerature ﬁe

sol ver(ﬁl Wé); 2e‘g\¢e(polr}é,tfé7i),, 348ddt hid), Be¥ulds 1HY 3 ¥b(ddubHvas6Dldad B, LiRdEd 1gh

vacuu I S at i ingle
o Roe e 1T P 283 SRR NCH 4 g@t‘f@ﬁo@gﬁ P8RRI, f. %@14 18,04 ﬁg Wi th
acet orfiH, tih#14)a8.66 (d; 1M, 1C0NH). The total flow rate was 20 m/min and the
HPLC et hod enployed a 12 m nute 20% 100% acetonitril e/ water gradient
followed by a 6 h%ﬁﬁl@cﬁe@t el iy & RAGSHM e HPLC fractions of the
fastest eluting regioisonmer were conbined, the solvent was evaporated under
rdfQuced pressure, and the residue WI i zed from ethanol and benzene

t | : t th
second el uring restat R ot b P2 Pua DOBe TR RE2 B 2t e under
r educe(duenfyeﬁﬁmmutﬁnﬂ(yqise[(m)sl Quﬁm&ﬂ@lﬂrypjdﬂlll hl[qutlimethy&tmmln@]a&bb@mene

to give |l soner HPLC fractions of the

olid. The
&} ome AP o ool S %\épeloedﬁ‘bﬂrluéé e bdeethydion | fas. DarteerasBal- under

Lo oi v BB 2 P S S R AR A L E 7 T
15
O\?/OHE )\ OVOH
N% J\ j)L LGS
HN—N N8
| d

l
HN _
BF5OEt, Ao~
DCE, 50°C ” :H

N-(1-methylethyl)-1H-1,2,4-triazole-3-carboxamide (753.1 mg, 4.88 mmol) and
BF;0Et; (1.3 ml, 10.26 mmol) were added to a stirred solution of Intermediate 8 (602.2 mg,

Intermediate 8

20  0.978 mmol) in 1,2-dichloroethane (14.0 ml). The reaction mixture was a white suspension that
was heated to 50°C. After 6 hr, LCMS and '"H NMR showed complete consumption of.
Intermediate 8. The reaction mixture was cooled to room temperature and partitioned between
ethyl acetate (100 ml) and saturated NaHCO; (50 ml). The aqueous layer was extracted with
ethyl acetate (1 x 50 ml). The organic layers were combined, dried over magnesium sulfate, and

25 filtered. The solvent was evaporated under reduced pressure to give a light yellow residue. The
residue was dissolved in methanol and purified using 15 HPLC runs (~40 mg/run) on a 19 x
150 mm Sunfire Prep C18 OBD 10 um column by eluting with acetonitrile/water + 0.1% TFA.
The total flow rate was 15 ml/min and the HPLC method employed a 12 minute 20%-100%
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1H NMR (CD3CD, 500 MHz, ppm) d 0.78 (s, 3H, M), 0.79 (d, 3H M), 0.81 (d,
3H, M), 0.82 (s, 3H, M), 0.86 (d, 3H M), 0.88 (d, 3H M), 0.89 (s, 3H,
Me), O.92wOdpia@Ho208e), 1.16 (s, 3H, M), 1.22 (s, 3H MeCT/uB2@4/404537 (M),
1.25 (d, 3H, M), 1.28 (d, 3H M), 1.41- 1.47 (m), 1.49-1.58 (m,
1.60-1.68 (m), 1.76-1.98 (m) 2 12-2.25 (m), 2.41 (dd, IH HL3), 2.76 (d,

I , 2.86 (s, IH H7 3.48 I , . 3.52 (d, | , 3.54 (dd, d,
|t|)|) @cg@n%aie/wﬂfr g@zi@et f%lowem)by a4/ minute zee(tfmﬁnlp ﬂuslecﬂ@%l 113%0“(0&6 IH(

oo SeRpind i Byt &gl e HOGTE B IR Sl AT 16

, 10b/ présdafe, th4fiva the title Eomppizd @)S02ng) ail armildsridss Pesidue.

§2‘?ﬁ hy am no) ot i SR B o o YR 3B M 1876 5 g M6 !

. 52, 13a-vdeq @csafnzadm MeP®. & AD3H R/ief)a@%hd"m Me), 0.89 (5, 3H, M), 0.89 (d, 3H,

4 1, 4a-’pr opano- phefanthrd[ 1, 2-c] pyran- 7- car boxyl
N- (1 - rdERy Gt (sy3 B Me), 11, 20, &5 3Hj Msmllezméar(bbxla%éth3(HZM¢)11:29(61A3188\/19)111I 39-and

BF3COE L3 oy ' d ' f

"t or ekt HEE 137 b33 gty ss B nhafy 3D, SR BRuaneiek w3 H9% The
t t t t t C f

LR "ol e (HRE, ﬁ‘%ﬂ@f?ﬁf?&*?’?ﬁﬁﬁﬁ@t S T B e e e (&

react i GM) Ai63t(dy BDWEB@ol Y 4 Gd@él'i\),t‘bh‘bérZQt(m,éHaﬁlp%ﬁHﬁ,l 5 #o ek 1HeBaden

DY o FEGERSTRS PR ERES T S0y T Fr ool T SN ere VT

conbi ned, dried megsmnﬁsu(ammrbf:m 78aMi+H).| t ered. The sol vent was
evapor at ed under reduced pressure to give a light yellow residue. The

resi due was di ssol ved i n net hanol Bml\mmt:,ged using 15 HPLC runs (~40 ng /
run) on a 19 x 150 mm Sunfire Prep d OBD 10 nm col um by eluting with
acetoni tril e/ wat@s; W@WIO%EOb%ﬂ&R 1405 Ral & [(BB)-25-dmethykr2and t he

A e T T T

15  1H-1,2,4-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-6-
0x0-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid

o] 0\;/0'*5 7/(
N—N /<
BF3OEt,
DCE, 50°C
20 N-(1-methylethyl)-1H-1,2,4-triazole-3-carboxamide (82.3 mg, 0.534 mmol) and

BF;0Et; (200 ul, 1.578 mmol) were added to a stirred solution of
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-(acetyloxy)-15-[[(2R)-2,3-dimethyl-2-
(methylamino)butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-
dodecahydro-1,6a,8,10a-tetramethyl-6-oxo0-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-

25  carboxylic acid (free base form of Example 152 in International Patent Publication No. WO
2007/127012, herein incorporated by reference in its entirety, 70.2 mg, 0.107 mmol) in 1,2-
dichloroethane (1.5 ml). The reaction mixture was a light amber solution that was heated to 50
°C. After 50 hours, the reaction mixture was cooled to room temperature, the solvent was

evaporated under reduced pressure, and the resulting residue was placed under high vacuum.
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containing the desired product were conbined and the sol vent was evapor at ed
under reduced pressure to give the title conpound (450 ng) as a colorless
resi due. woi2biMR190® 30D, 600 MHz, ppm) d 0.74 (s, 3H, MeLT/US2008/004557 3H,

Me), 0.77 (d, 3H M), 0.81 (d, 3H, M), 0.85 (d, 3H, M), 0.86 (d, 3H,

Me), O. 89 (s 3H, M), 0.89 (d, 3H, M), 1.13 (s, 3H M), 1.20 (s, 3H,

17Uy et wid Bissolvesbingthng! B b feq Ryt v HPsLoing 57> megat S 19,

2.38 I W r 4 3 47
(4| (l_)i)éjfiS 3&?2815‘1;%2: PI %7 698 b‘BD %MHJ\Mﬂmn %g%ﬁ]t(n% 1||t_l|;1'|acéfgr)1m1%/\&%?e I(ji)dG 19440 FA( a4

I H) Ahesoth) ﬂOW(rat;e was 150@b<ma) andStMHJRIdFJ melthd;d dﬂsplpy@i 582 ;rigse 20)o-1 (N)% H14)

O a6 75 bt BpdncRuBRel By 5 Hinistr Slsionmizye sty LS pgbTeLL" 2

, 151 ?)frabliohd weéle Qorbirtedd tHH%‘oNé'nt ¥as evaporated under reduced pressure, and the residue
(rret hyl am no) but y| ] oxy]-8-[(1i?)-1,2-di met hyl propyl] - 49‘} 8 - et h | et hyl
) ami noya,sdmzinl,vzqnifrqrmcﬂmngl andthqnaqrm to givethg title compaurid G4¢2 mpp( @&mnl@\ asai,

12,12 hydro- 1, 6a,8, 1Ca-tetranethyl -6-
OXO 4&@%4S§?§ropano 2// phenant hro[ 1, 2-c]pyran-7-carboxylic acid

N- g | ngtor%%/l <2at hyl ‘H NMR kcm@}); 60@1&41&@@@@@%@@1&91\/@2) 36 (fg 3|H} M40 lsmq&, )
an sol uti on
1S, 4aBTb )70 Zéd Mo) 018&(@ 3@2%([?) %&h(d @BIRMC)JQ%&%%M%?-‘M@W( 2

)18 DAIEITEORG 1, Moy, 1124(d, 31, Me), 126 (d. 3H, Moy, 1.28:1,33 (m), 136-148,0g), 152 0
EI— | ) é 1% a?)gd@@egamm) ? 6ZI.(s631H, Me),)c(lam-ixsg gmyt hyy 26)4(bmo)-e Mgrz 25 ém), ar@qmolgz
e P R 2 B AR 2 o83 PO T oE Db 7 60 08: HA Rl TS ot o
by ref(aa 910?93'@ (atm)e@tmr(at YH), 7ﬁ942(dfme)Ch d@(7d TR 4. 1414 2b, (&, 1@{ ,oReest hiape

he reaction mxture was a nbef’ sol ution that was heated
to 50 (OOHAﬂi)eﬁ 6360.hd(ms1Hy Héd) ézi)ért(lS,oH*I rh‘lMQh)egA&és{d,cHél@@Nﬂﬁ room

tggperature, thesolyenl WASEST) m/z = 752.73 (M+H).

EXAMPLE 40
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2,3-dimethyl-2-
(methylamino)butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-[ (methylamino)carbonyl]- 1 H-
1,2,4-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-6-oxo-

20  4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid

OO, o Q o NN,

M

HN—N H

N7
BF;0Et, HN 5 !
DCE, 50°C ‘Z/\ : H

By a procedure analogous to that described for Example 39, but employing N-

methyl-1H-1,2,4-triazole-3-carboxamide, the title compound was prepared and isolated as a
25  white solid.
'H NMR (CDs0D, 600MHz, ppm) & 0.73 (s, 3H, Me), 0.76 (d, 3H, Me), 0.80 (s,
3H, Me), 0.81 (d, 3H, Me), 0.85 (d, 3H, Me), 0.87 (d, 3H, Me), 0.93 (s, 3H, Me), 0.94 (d, 3H,
Me), 1.08 (s, 3H, Me), 1.30 (m), 1.40 (m), 1.46 (m), 1.52-1.56 (m), 1.67 (s, 3H, Me), 1.68-1.80
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evapor at ed under reduced pressure, and the resulting residue was placed
under hi gh vacuum The resi due was di ssolved in nethanol and purified using
two HPLC wonsi1o(018®3ng / run) on a 19 x 150 nm Sunfire Prep/uS2008/00BE7 10 mm
colum by eluting with acetonitrile/water + 0.1% TFA. The total flow rate
was 15 m/mn and the HPLC net hod enpl oyed a 12 m nute 20% 100%

oA bEE 2/ PED: 203 e bGP By p s el T AL s Rt B 70 ion o0
[ odb P38 M TONMe), 206 (& 161 RG] YART, 1ERCS. DI@M BINSIR\(IRIK), B PN
(OB, BOD Wk, BNy GS G, 75,574 BLLLEVES), @7zvenfj 11, 844), R9P. (40l BOieagledh,

Ve) 0 61 (d srvaitectugt 8 A= M0 QD (G 3T M) D08 (o on

S W) 1 741 81 (), 1.87-2, 08 ERANMILEATS 55 (5 41 (s, K, NWe).
|2-H;43 ( dgo | HIGhaaR 8RR 0,105 9%114@,%5&}g&g%%ﬁolcﬁb@ygg%go; (9,
s ). aiiea I 1B 1 CaMEHminG: zzzard(xasethymmwﬁ’xy] 8-[6R)6L 7 2methylpopy4) 8’ 04 |

(Vi) Rt Ghor forsly 2 s escrebidro-BES 1 GRSy R yosbpante i

) - 2, 3-phieh@ithns l'Z—'c yran-7 carbox lic a01d _
(nethylan1no) uty oxy% b(ﬁ/7) , 2- dlnethylpropyl] 14- [5 [(netoIan1no)ca
rbonyl]-7 H”"- triazofs~ a O Ca Gb I ~° -
a- dodecahydro- | *a”"Ca- f ef Fanet hyl - EH gl 4a- propans<ght henant hro[

[

1, 2-c] pyran- 7-car cid By ay cedﬁre énalogo to thp
f or Exanpl &e89 % ' ing Nmethyl- 7H 1,2, 4-tri a3 : t he
title conpound| Was ebared and |soI as a mhhgﬁ sollo. L]
600|\/Hzm mod 9. 73 (s, 3H M), @;(?J'% 3R Me), pBISY

10 Intermediate 6

N-(triethylsilyl)- 1H-1,2,4-triazole-3-carboxamide (78.6 mg, 0.347 mmol) and
BF;0Et; (130 ul, 1.026 mmol) were added to a stirred solution of Intermediate 6 (41.6 mg, 0.069
mmol) in 1,2-dichloroethane (1.15 ml). The reaction mixture was a tan suspension that was
15 heated to 50°C. After 2 hr, LCMS and '"H NMR showed complete consumption of Intermediate
6. The reaction mixture was cooled to room temperature, the solvent was evaporated, and the
resulting residue was placed under high vacuum. The residue was dissolved in methanol and
purified using a single HPLC run on a 19 x 150 mm Sunfire Prep C18 OBD 10 um column by
eluting with acetonitrile/water + 0.1% TFA. The total flow rate was 15 ml/min and the HPLC
20 method employed a 12 minute 20%-100% acetonitrile/water gradient followed by a 7 minute
acetonitrile flush. The HPLC fractions containing the desired product were combined, the
solvent was evaporated under reduced pressure, and the residue was lyophilized from ethanol
and benzene to give the title compound (9.0 mg) as a white solid.
'H NMR (CD;0D, 600 MHz, ppm) & 0.76 (s, 3H, Me), 0.77 (d, 3H, Me), 0.80 (d,
25  3H, Me), 0.80 (s, 3H, Me), 0.84 (d, 3H, Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m), 1.39-1.44 (m), 1.47-1.55 (m), 1.58-1.65
(m), 1.73-1.95 (m), 2.09-2.21 (m), 2.39 (dd, 1H, H13), 2.80 (d, 1H), 2.84 (s, 1H, H7), 3.45 (d,
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3H, M), 0.81 (d, 3H, M), 0.85 (d, 3H, M), 0.87 (d, 3H, M), 0.93 (s, 3H,
Me), 0.94 (d, 3H, M), 1.08 (s, 3H M), 1.30 (m), 1.40 (m, 1.46 (m,
1.52-1. 5oW0mp1o/a@9BI (s, 3H, Me), 1.68-1.80(m), 1.84-2. 0BCEIYS2002/0235T M),
2.40 (s, 3H NMe), 2.43 (dd, IH H13), 2.54 (d, IH, 2.70 (m), 2.90 (s, 3H,
CO\INE) 2.95 (d, IH), 308(5 IH, H7), 3.49 (d, IH), 3.59 (dd, IH), 3.64

et Lo, B oty piom g ey 5 98 T s g (il B 7

V) P 111 (AP STRSO, €58, 10/ 2. 10DR 128/ 7, 1AR 15R)-

(

14-[5- (amnocarbonyl 1,2,4- triazol-1 -yl]-I

5-[[(2/?)-2-am ndlass eatrrm (S 1D e/ 1687 -BAHHDL / 2) - |, 2- di met hyl propyl ] -

1,6,6a,7,8,9, 10,10a, 1, 11, 12, 12a- dodecahydro- 1, 6a, 8, 1Ca-t etranet hyW

-1, 4a-propano-2 - . phenanthr o[I JEZXAMBLERA2 7- car boxyl i ¢ acid

N-(triethylsilyl)- VTN - 3- ' 8.6 0.3 1)
é BF3CEt 2 (130 #421523%%54%#&4@% \PA@EF%@EL‘Q? f%aﬂg{ﬁ OIET%PQRXIBZZ" 2,4

I nt er )31 1he

Fonct R o ) e T S I Bt Sy Bl I

LCVS aln@6d,H 3NV, é%lr@:dlbean@ti@d@@hﬂmﬁt,éaa&l@x‘f-tdtmmhvéeﬁféﬂéaﬁzmﬂm -Méact i on

m xt ur % ature, the solvent was evaporated, and the

resul tﬂiﬁﬁmﬁlggf@ 69%%“ ZT‘?E@&WHE(%I hi gh vacuum The resi due was di ssol ved

in nethanol and purified using a single HPLC run on a 19 x 150 nm Sunfire

Prep d 8 OBD 10 nm col o %dw eluting with acetonitrile/ water og Ood% TFA.

The total flo rate was -1 m/mn and the HPLC net hod, enpl oyed:} 1Z mnute

20% 100% a onlf*rll weter grddi gnt dh(Ijlowed by MHaust e ~ae i | e

flush. The &PIC frz 0 RE “Yesi r ed ﬁ g i ne

sol vent was "éva"m 3 nder redud‘l@gH

| yophi | H N e and benzene to gl to ve mpeund (9 0 ng) as
a white Td. 1HN|\/R(CD3CD 600 f)%}ﬂ ( 3I-H1 Me), 0.77 (d,
3Hp Me), OV8O (d, 3H, Me), 0.80 (s, 3H Me), 0.8 3H Me), 0.85 (d, 3H,

Me), 0.87 (s, 3H M), 0.89 (d, 3H,
Acetic acid (2 pl, 0.035 mmol), formaldehyde 37% in water (5.4 ul, 0.073 mmol),

and sodium cyanoborohydride 1.0 M in THF (67 ul, 0.067 mmol) were added to a stirred hazy
solution of (1§,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-[5-(aminocarbonyl)-1H-1,2,4-

15  triazol-1-yl1]-15-[[(2R)-2-amino-2,3-dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid (Example 41, 13.3 mg, 0.017 mmol) in methanol (0.33
ml). The reaction mixture was a hazy solution. After 6 hr, LCMS showed complete
consumption of starting material. The reaction mixture was diluted with methanol, the solvent

20  was evaporated under reduced pressure, and the resulting residue was placed under high vacuum.
The residue was dissolved in methanol and purified using a single HPLC run on a 19 x 150 mm
Sunfire Prep C18 OBD 10 um column by eluting with acetonitrile/water + 0.1% TFA. The total
flow rate was 15 ml/min and the HPLC method employed a 12 minute 20%-100%
acetonitrile/water gradient followed by a 7 minute acetonitrile flush. The product HPLC

25  fractions were combined and the solvent was evaporated under reduced pressure to give the title
compound as a colorless residue.

'H NMR (CDs0D, 600 MHz, ppm) 6 0.75 (s, 3H, Me), 0.76 (d, 3H, Me), 0.85 (d,
, 3H, Me), 0.86 (s, 3H, Me), 0.89 (d, 3H, Me), 0.92 (s, 3H, Me), 0.93 (d, 3H, Me), 0.94 (d, 3H,
Me), 1.12 (s, 3H, Me), 1.19 (s, 3H, Me), 1.21-1.34 (m), 1.39-1.43 (m), 1.46-1.54 (m), 1.58-1.64
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Me), 1.14 (s, 3H, M), 1.20 (s, 3H, M), 1.22-1.35 (m), 1.39-1.44 (m,
1.47-1.55 (m), 1.58-1.65 (nm), 1.73-1.95 (m, 2.09-2.21 (m, 2.39 (dd, IH,
H13), 2. 8woQdiodipd3 2.84 (s, |IH H7), 3.45 (d, |1 H), 3.51pCauskedpjoo5551 (dd,
IH), 3.60 (d, IH, 3.93 (d, IH, 3.95 (d, IH, 5.46 (dd, IH H5), 6.64-6.71
(m IH H14), 802 (s, IH triazole). Mass Spectrum (ESI) mz = 682.71

? 2.8/ 7 2 ? -
() SN2 (455017, 095. 10 802 A8 3By dETH w2850
triaz | 41- &5 [ | -am pe 1R, = toyh ] B-h(1/7?)-
| 2 G B M € (R BT B s D R
1, 6a, 8 H)18491(ds YE8t7y(d; HH)#41064@; pHydedio(ddl), 1 H, HhyreedR-0176[(m, 1H, H14), 8.05 (s,
1, 2-c] ran-?-carboxyl ic acid THF Acetic acid (2 nl, 0.035 mmol),
f or rral@éﬁ??i?é’ 7% in water (5.4 m, 0.073 mol), and sodi um cyanobor ohydri de

1.@ Min THFE (67vaks speclfirh: I),n/y\erﬁoggéctm}q. a stirred hazy solution of (
1S, 4aR, 6aS, 7R, SR, 10GaR, 1R, 12a/?, 1AR 15R)- 14-[5-(am nocarbonyl)-7i/-

1,2, 4- PLE 43

triazol-l-yl]-15-[[(2/7?)-2-am no-Zl%XB'-A_lel_rre‘t‘Wl butyl]oxy]-8-[(li?)-1,2-dimeth

{Iogr opyl]- 1, 6|, 6(/%,5‘}?8,6@5,7&81&1,&)@3,&1%‘{,1ZzﬂR,l@?,lﬂ&}lti@gécathmboﬂyl)}aﬁBl ,2,|4_-
-tetranst - az.pr no- < throll. 2-clpyran-7-carboxylic

acid (¢ |'Q¥'§1[,(r§)31 é—%_ﬁ@ﬁﬁ?mayzlﬁfﬁéﬂf@?ﬂ-%%%@PO%%%%W“}YM?‘@W acti on

m Xt uree ¥ag,se, @1ya, 6, Ui,1212a-0b8&0ahHdroL 1,64;8V0a-sdianreh A Ah Sabpre il 1 on

of starting naterial. The reaction mxture was diluted with methanol, the

s d0v ermhepanthrol hpwipsrant 7eaaduxyliedaided pressure, and the resulting residue

was pl aced under high vgcuyn The residue was dissolved in nethangl, and

purified using a single MPLC:run on a 19 x 150 nm Sunfire Prep & 8:0BD 10

mm col um by el uting x etoni trilaipater + 0.1% TFA. The~otal %
rate was 15 / m nqa met hod e a},‘zeo/n‘in '@'

o2 O Meo, Wé‘hB*B N/rrPHlfoyed ~4p 3
acetonitril e/ Wate f ol | oned ﬁ a mﬁyte ace ush. The
gvapor at ed under

reduced réssﬁre;té give the title

product HNPLC. f L8 % were combi negoang.dihe Sajé%m\o

(Step 1)

Intermediate 6

BF;0Et,
DCE, 50°C

(Step 2)

Step 1:
Acetic acid (65 ul, 1.135 mmol), acetaldehyde (0.41 ml, 7.26 mmol), and sodium

15  cyanoborohydride 1.0 M in THF (2.3 ml, 2.30 mmol) were added to a stirred solution of
Intermediate 6 (338.0 mg, 0.562 mmol) in methanol (5.6 ml). The reaction mixture was a
colorless solution. After 4 hours, LCMS showed complete consumption of Intermediate 6. The
reaction mixture was partitioned between ethyl acetate (100 ml) and water (100 ml). The
aqueous layer was extracted with ethyl acetate (1 x 50 ml). The organic layers were combined,

20  dried over magnesium sulfate, and filtered. The solvent was evaporated under reduced pressure
and the residue was lyophilized from ethanol and benzene to give the product (337.5 mg) as a

white solid.
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conpound as a colorless residue. 1H NVR (CD30CD, 600 MHz, ppm d 0.75 (s,
3H, M), 0.76 (d, 3H M), 0.85 (d, , 3H, M), 0.86 (s, 3H M), 0.89 (d,
3H, M), wo2Bi1om9203H, Me), 0.93 (d, 3H, Me), 0.94 (d, 3BCTMSPIDOLHFR7 (s, 3H,
Me), 1.19 (s, 3H, M), 1.21-1.34 (m), 1.39-1.43 (m), 1.46-1.54 (m,
1.58-1.64(m, 1.71-1.94 (m, 2.08-2.13 (m, 2.14-2.21 (m, 2.24-2.31 (m,

314 (a3 FONMR CpyODs byl bomip 04 Gosilaia 1o (380 A0 pep'ss 75

(d, I'Hg, Me)O@ 8@’%El é}h*)Me?o@z@dﬁ'H Mé) @(d @fﬁ%}leg Y@4Q&H3H FMI\;SH% (383}@5 (s,

IH, triazol ssSectrum
1s 4apvierd, 1I9P{$F3H 1), ? 23N, Mzhl 2MAR3 3 G).-1.384¢t] 5HI dm%béér(m),nw3 -1755

(rardy L 71 T 1 7718500 dedrg PR BhA 98 33421 45225 @ g2 dA 2§02, 3- di

nmeshy 12060 §d dl@H?’i—I—l3)1,26876(@;17H8H9) 2158, (408H), 33@7,3 15(1%21111231011:}9!63:%13%0- 1, 64, 8,
1Ca-tetranet hy 7p ano- 2/’7 henant hroE }7 yran-7-car boxyl I C
aci d Tpiscumdap, D, 1’5f>€3élp) 3.3 3 -’eﬁc(sa-’» 66Mn), 3.44 s;QHBm% 5 (d, dé‘@t a7dddyde

(0.41 4 ). e 1.0 Min THF (2.3 nl,
2.30 I’ wi ef@gé'ézc?{ Z?CQ)QIf(atr%’sfl:—[’rre sol 3?| ‘on %iﬁntermdi ate 6 (338.0 nmg,
0.562 nmol ) in nefaSeSywctrom: GESH) hn/z FE30r58qM+10) M xture was a col orl ess

solution. After 4 hours, LCVMS showed conpl ete consunption of Internediate
6. The reaction ¥R2&ure was partitioned between ethyl acet ate (100 nl) and

nger (100 ). NREGIAAHSMP HEYen- a5 IEALLRGHSMNE Hhos) Bl 0 992heY knd. X SO

The organic layer's re cdnbi ne rve gnes um su , and
f [ I t erMiOth@ Foml,en?2 mawm] pwerecadded th mstdeed sohdionedt the pssluctecoansuntidronesi due

was | yé%gp 222€§jnIgr, 8q]9gtrrr11rggl? I1n digﬁgrzoeet ane ?3 glrr\lll? II'HC T arct?(girllJ rcntlx ?eBVZ'aSSa {Tgl)lt as

a
tan suspension that was heated to 50°C. After 2.5 hr, LCMS and '"H NMR showed complete

consumption of starting material. The reaction mixture was cooled to room temperature, the

15  solvent was evaporated, and the resulting residue was placed under high vacuum. The residue
was taken up in methanol and the resulting white suspension was filtered (0.45 um syringe filter)
before being purified using three HPLC runs (~41 mg/ run) on a 19 x 150 mm Sunfire Prep C18
OBD 10 um column by eluting with acetonitrile/water + 0.1% TFA. The total flow rate was 15
ml/min and the HPLC method employed a 12 minute 20%-100% acetonitrile/water gradient

20 followed by a 7 minute acetonitrile flush. The product HPLC fractions were combined, the
solvent was evaporated under reduced pressure, and the residue was lyophilized from ethanol
and benzene to give the title compound (21.6 mg) as a white solid.

'H NMR (CD;0D, 600 MHz, ppm) & 0.73 (s, 3H, Me), 0.75 (s, 3H, Me), 0.76 (d,
3H, Me), 0.79 (d, 3H, Me), 0.85 (d, 3H, Me), 0.88 (d, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H,

25 Me), 1.12 (s, 3H, Me), 1.20 (s, 3H, Me), 1.21-1.35 (m), 1.26 (t, 3H), 1.39-1.44 (m), 1.46-1.54
(m), 1.58-1.65 (m), 1.74-1.95 (m), 2.01-2.07 (m), 2.08-2.13 (m), 2.14-2.22 (m), 2.38 (dd, 1H,
H13), 2.66-2.73 (m, 1H, NCH,), 2.80-2.87 (m, 1H, NCH), 2.83 (s, 1H, H7), 2.96 (d, 1H), 3.48
(d, 1H), 3.51 (dd, 1H), 3.60 (d, 1H), 3.65 (d, 1H), 3.87 (d, 1H), 4.06 (d, 1H), 5.44 (dd, 1H, H5),
6.64-6.72 (m, 1H, H14), 8.03 (s, 1H, triazole).

30 Mass Spectrum: (ESI) m/z = 710.66 (M+H).
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white solid.1H NVR (CD3OD, 500 MHz, ppm) d 0.78 (s, 3H, M), 0.79 (d, 3H,
Me), 0.82 (s, 3H, M), 0.88 (d, 3H, M), 0.92 (d, 3H, M), 1.02 (d, 3H,
Me), 1.04WOQdp1e@Ho208e), 1.16 (s, 3H, M), 1.19 (s, 3H MeLT/UB2@8/004557 3H,
Me), 1.24-1.35 (m), 1.38 (t, 3H), 1.40-1.46 (m), 1.48-1.55 (m), 1.58-1.68
(m, 1.72-1.88 (m, 1.95-2.02 (n), 2.08-2.14 (n), 2.18-2.25 (n), 2.27-2.35

(m, 2.60 (dd, IH, HL3), 2.87 (s, It HD. 298 (d, IH, 3.07-3.15 (m IH
NCH2), 3.28-3.35 (obscured m |H, M? (d, IH), 3.38 (s, 3H OW),
3.44 (s, 2H), 3. , , -14-Himinde I H,
H14) , (5. 57H% dd, (ﬁgﬁ,‘l Qﬂm%k ’%ﬁa’glsd%ﬁg%%’tﬁm(%ﬁ%)%%[ézwé%lg.é%%g?m)a)%(lg ’gp 2
N- ( t r itgedo 15yl BY[(ZRM2-dmin@-243, 8 trime tiythuByl ey X bR e 2¢dige ylprgpyll. 972 mol )

and BRE30OEt 0 , I r dde 0 stirre | uti on of,, the
pr oduclf%%ﬁﬁgguh(gz(?%%’é’%lwﬁ%ﬁy‘ﬁﬁ%"ga.’gt’b@a'methyﬁ'ﬁ{;gaip&maé’%jghane
(352 h)anan-flli}%[lrﬁ-%?)jré}ﬂﬂ’@aiﬁdi&ﬂcﬂ@la a light tan suspension that was heated
to 500C. After 2.5 hr, LCMS and 1H NVR showed conpl ete consunption of

starting material. The®xe@%tion m xtureowas cool ed tj}fom temieediUre, the

sol vent was evaporat ed; “ahd the re Hag Lesi due was ed _und
vacuum The resid @ : up iﬁﬁ‘w{gn%% and tV\Qg\ esﬁ% '
suspensi on oceh 0. 45 mmsyringe filter) beheote 34 N
using tHHnee HP & ~41 ng / rungegh, a 19 x A4R0 ‘&a Prep A 8 OBD
10 mm col gign %y efuting with acetonhéErg(;’locle/\A/at er %?% TEA; The total flow
rate was/4{5 m/mn and the HPLC net hod enpl oyed 2 mnate 20% 100%

acetoni tril e/ wattemedipta#tt ent foll owed by a 7 minute acetonitrile flush. The

product HPLC fractions were conbined, the solvent was evaporated under
reduced pressur A salution b€ Intemeadiate Wh$520yrophl.B44 mandly ondielilbretianafdl 7 meln)z ene

6 i SR e B R IR,
3o MBF,0E5A . d7T0mL3%144 Mathol) n8@hib thix @ whheatdd 835006 undbt nitBgen. CaBS& £ d, 3H,

hours the reaction was cooled to room temperature and quenched with sat. NaHCO;. The

mixture was partitioned between ethyl acetate and sat. NaHCO; and the organic phase was
washed with water (a small amount of methanol was added to help dissolve a precipitate). The
organic phase was dried (MgSO,) and concentrated in vacuo to give a white solid. Purification

15  was accomplished by preparative HPLC (30 x 100 mm Waters Sunfire column, 5 pm, UV-
detection, 10-100% MeCN/water with 0.05% TFA over 12 minutes, 5 runs). The product
fractions (the desired product is the third regioisomer to elute under these conditions) were
combined and partially concentrated by rotovap then frozen and lyophilized to give the title
compound (255 mg) as a white amorphous solid (trifluoroacetate salt).

20 'H NMR (CD;0D, 500 MHz, ppm) & 0.77 (s, 3H), 0.78 (d, 3H, partially
obscured), 0.81 (s, 3H), 0.85 (s, 9H), 0.86 (d, 3H, partially obscured), 0.89 (s, 3H), 0.90 (d, 3H,
partially obscured), 1.14 (s, 3H), 1.21 (s, 3H), 1.22 - 1.67 (m), 1.78 — 1.97 (m), 2.14 (m, 1H),
2.19 (m, 1H), 2.41 (dd, J=13.3 Hz, 6.4 Hz, 1H), 2.84 (d, J=9.8 Hz, 1H), 2.84 (s, 1H), 3.46 (d,
J=11.8 Hz, 1H), 3.52 (d, J=11.4 Hz, 1.8Hz, 1H), 3.62 (d, J=11.6 Hz, 1H), 3.70 (d, J=9.8 Hz, 1H),

25  3.94-4.0 (m, 2H), 5.47 (m, 1H), 6.73 (m, 1H), 8.02 (s, 1H).

Mass Spectrum: m/z = 696.50 (M + H).
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Me), 1.12 (s, 3H M), 1.20 (s, 3H, M), 1.21-1.35 (m, 1.26 (t, 3H),
1.39-1.44 (m, 1.46-1.54 (nm), 1.58-1.65 (m, 1.74-1.95 (m, 2.01-2.07 (m,
2. 08- 2. 13wW0np1o/@9dma-2. 22 (m, 2.38 (dd, IH H 3), 2. 66PETAB2¢0004557 NCH2) ,
2.80-2.87 (m IH NCH2), 2.83 (s, IH H7), 2.96 (d, IH), 3.48 (d, IH, 3.51
(dd, IH, 3.60 (d, IH, 3.65 (d, IH) 3.87 (d, IH) 406(d IH), 5.44 (dd,
IH H5), 6.64-6.72 a Spectrum
(ESI) mz = 710660k . CRAS 1CbR 12aR,
1AR,~ 15R)- 14-[ 321,54nt I@gsqr Fthdro?(1.5 mL
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2.95 mol) his m xture was heated
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t enper,at.ur e, an ench sat. NaHCO 3. The m xture was partitioned
bet meetrydé‘fcﬁ‘%”dgégféfé"ﬁﬁﬁ S&L{E NaHCO 3 and the organi c phase was washed
wth water (a small anount of nethanol was added to hel p dissolve a

preci pitate). The organi c phase wasxdiEds 4SO 4) and concentrated in
va uo to give a white solid. Purifrcatron was accorrplished by preparative
HPL
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condrtrons) wer e in and partially concentrated rotovap then frozen
a1 e b i T Eagion, 10 LG bhb | 555 dogpebsire b Abbror phous

o 78 (GrhphREIRE: ?*o%aﬁééhf%%hﬁi%@@r@@ﬁ%ﬁ%% By 7 066 (d, 3
pddtially obscured), 0.89 (s, 3H), 0.90 (d, 3H,
Oy OH_

- - - = N %
R

HN—N H

BF,0Et,
DCE, 50°C

Intermediate 16

A solution of Intermediate 16 (75 mg, 0.11 mmol) in dichloroethane (1.1 mL) was
treated with N-methyl-/H-1,2 4-triazole-3-carboxamide (75 mg, 0.65 mmol) then BF;OEt; (0.15
20 mL, 1.1 mmol) and this mixture was heated to 50°C under nitrogen. After 1.5 hours the reaction
was cooled to room temperature then concentrated in vacuo. The crude product mixture was
suspended in methanol (3 mL) and filtered through a sintered glass funnel. The filtrate was
purified by preparative HPLC (19x100 mm Waters Sunfire column, Sum, UV-detection, 30-
100% MeCN/water with 0.05% TFA over 20 minutes). The product fractions (the desired
25  product is the third regioisomer to elute under these conditions) were combined and partially
concentrated by rotovap then frozen and lyophilized to give the title compound (38 mg) as a
white amorphous solid.
'H NMR (CDsOD, 500 MHz, ppm) & 0.76 (s, 3H), 0.77 (d, 3H, partially
obscured), 0.80 (s, 3H), 0.85 (d, ]=6.8 Hz, 3H), 0.90 (d, J=7.0 Hz, 3H), 0.91 (s, 9H), 0.93 (s,
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partially obscured), 1.14 (s, 3H), 1.21 (s, 3H, 1.22 - 1.67 (m, 1.78 -
1.97 (m, 2.14 (m IH, 2.19 (m IH, 2.41 (dd, J=13.3 Hz, 6.4 Hz, IH),
2.84 (d, we2B/it2031 H), 2.84 (s, IH), 3.46 (d, J=I 1.8 IFeI/USB)o9/084552 (d,
J=I 1.4 Hz, 1.8Hz, IH), 3.62 (d, J=I 1.6 Hz, IH, 3.70 (d, J=9.8 Hz, IH),
3.94 - 4.0 (m 2H) 547(m|H),673(m|H),802(s,IH) Mass
Spectrum mz = (3 H% ERSI ON OF MPLE 44 TQ HYDROCH IDE
SALT Bhnpilé (MHbFAZQé% H)pE32 myl .Sg(m) 3. %)IHR@& 7érsls%¢ (raY 2t 1 (@t

1.5 nly, t [ e t 4l

sol utl%n@%sl éa?géagnﬂ3ﬁ%$u%%o 2'%’ ?%‘1})1?18 c 1 I_@rqmétgﬁlz

excharigD, 3 42i(d, ¥10.2¢Hz,- 11-I)83.r5éojd,g])=1ar8d{2 Héi)g:B)ISIarmd \/J&SIQIHR ol Hizt TH)L 3162MECN H

20 (~1..5, col vl s).., The el t conce t Y
st di 4 fie: HEbe gk %ﬁ b g B SE RS Do B (e lr SR VB2 T T o
thg hyI(j{)ogIgg il qig %M H§, 9¥9 (R, §9).i d. EXAMPLE 45 (15, 4a , 6aS,7

, 10ar ? 8 1 21/’> 15/’?§ 8-1(1 )-1,2-dinethyl propyl] 14-
[5 [(rret hyI am nd}’laasrf"mmym]n Tn/z = 724.79 (M + H).
-1,2,4-triazol-1-yl]-15-[[(2i ?)-2, 3, 3-trinethyl -
met hyl am no) butyl ] oxy] -1, 6, 6a, 7, 10b, |
I( 12, {Za dodzacahgd]r o- Iy] 6a, 8, 10at e'&gﬁm H 1, 4a- pr opano- 2 H phenant hr of
1, 2- c]pyran 7-carboxylic acid A solution of Internediate 16 (75 0.11
m+e|) in dichl or@@ﬁhéﬁ@sﬁﬂ,@,hﬁl%w,na&l%l-W)Hrﬂ[\Hﬁémnyﬁcarbonyl)1 '1,2,4-

A L TN N PO

the redtdthoxyeso,600/8¢5J10,004, bob)11 em&x-abdwcahydien e8| tentetahethyl ¥ H-addo. The
crude product xture was suspende in_nmethanol (3 nmL) and filtered through
a si ntREPRApOY] fég}.&e’f%ﬂﬁﬁil 2-¢yran-{ 1 aeEYieCdur i f i ed by preparative HPLC
(19x100 mm Waters Sunfire colum, 5mm UV-detection, 30- 100% MeCN wat er
with 0.05% TFA over 2@ mdswt es). The product fractions (the desipedgproduct
is the third regioi sorre\r IG elute uq@)eLfZ[hese conditiong) were coﬁi)/ ned and

partially N-SiEts NH,
N\
| -

MeO,,
|
HN S BF,0Ft, HN s
: H DCE, 50°C i H

A solution of Intermediate 28 (180 mg, 0.286 mmol) in dichloroethane (1.3 mL)
was treated with N-(triethylsilyl)-/H-1,2,4-triazole-3-carboxamide (323 mg, 1.43 mmol) then

BF;0Et; (0.36 mL, 2.86 mmol) and this mixture was heated to 55° C under nitrogen. After 1
20  hour the reaction was cooled to room temperature then concentrated in vacuo. The crude product
mixture was suspended in methanol (3 mL) and filtered through a sintered glass funnel. The
filtrate was purified by preparative HPLC (19x100 mm Waters Sunfire column, 5um, UV-
detection, 30-100% MeCN/water with 0.05% TFA over 20 minutes). The fractions containing
the desired product (the desired product is the third regioisomer to elute under these conditions)
25  were combined and partially concentrated by rotovap then frozen and lyophilized to give the title
compound (80 mg) as a white amorphous solid.
'"H NMR (CD;0D, 500 MHz, ppm) & 0.77 (s, 3H), 0.78 (d, 3H, partially
obscured), 0.87 (d, J=6.6 Hz, 3H), 0.91 (d, 3H, partially obscured), 0.92 (s, 3H), 1.14 (s, 3H),
1.22 (s, 3H), 1.23 — 1.58 (m), 1.64 (m, 2H), 1.74 — 1.98 (m), 2.13 (m, 1H), 2.20 (m, 1H), 2.38
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concentrated by rotovap then frozen and |yophilized to give the title
conpound (38 ng) as a white anorphous solid. 1H NMR (CD30D, 500 MHz, ppm d
0.76 (s, 8ORp100019203(d, 3H, partially obscured), 0.80 (sPC3HS2000/08657d,
J=6.8 Hz, 3H), 0.90 (d, J=7.0 Hz, 3H), 0.91 (s, 9H), 0.93 (s,3H), 1.13 (s,
3H), 1.20 (s, 3H), 1.22 - 1.56 (m, 1.62 (m IH, 1.75 - 1.96 (M, 2.12 (m
IH, 2.19 (m_IH, 2.39 (dd, J=13.5 Hz, 6.5 Hz, IH), 2.53 (s, 3H), 2.84 (s,
H) . Addoparallyjehscaredy, 1 HR 240 (3, 30D, (%85 ﬂss|1Hi,.2z9‘F&fPr?W, 3.3 @R partilly 1 g iz,

) oosgyreBXts At b pltfial§ ghodifteq), £ (i 81 pligh} ofsqife st @ 1fR {1 U7
ll\_/ID , Gpabttallyngbstided), B6D 2m( $H, pddiall Bob@ufed), 3.8@) (m,ME$,paBisdbit shsoured), 3.85(m24. 79

(O BEARLE 40 19 495 DS 12 35 620 HR 2T, 20 1

XRk- 1, 2- di net hylplragdo%flggctmﬁﬁ-,{h[zt@ﬂ@@y fp (et hyl am no) -2 H-pyran-4-

yl ] met hoxy]- 1,6,6a,7,8,9, 10,10a, 10b, 11,12, 12a-dodecahydro- 1, 6a, 8,
10a-tetranet hyl -4 -1, 4apropano- 2H phenanthro[ 1, 2-c]pyran-7-carboxylic
acid A solution of Internedi ate EXAMBOESw7-€2 286 mol ) in dichl oroet hane
(1.3 nL) was treated with N-(triethylsilyl)-7 -1,2,4-triazol e-3-carboxam de
(323 gy, 1.43 mMpho follGinERoribsuRds Wedbpitbarcd uSif g MathddsaldgBuStothaidlr € was
heated to 55 C under nitrogen. After 1 hour the reaction was cooled to room
t dfperdesentedin die proerdeng ¢examdes:n vacuo. The crude product nixture was
suspended in nethanol (3 nL) and filtered through a sintered glass funnel.
The filtrate was purified by prepagpati ve HPLC (19x100 mm Waters Sunfire
colum, 5mm UVdetection, 30-&080% MeCN wat erow +0H0. 05% TFA over 20

m nutes). The fractions containing the desiredzproduct (the desired product
is the third regioisoner to g)wut oder ,t hese 6QadiLi ghAs) were conbi ned and
partially concentrated by roé‘z p then f philized to give the
title conpound (80 ng) as_a WILNE.gm

~— k-

N

47 RI=Me | (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R)-14-[ 5-(aminocarbonyl)-

RI-H 1H-1,2 4-triazol-1-y1]-8-[(1R)-1,2-dimethylpropyl]-15-[[(2R)-2,3-

RII— dimethyl-2-(methylamino)butyl]oxy]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-
v dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

RV =H

phenanthro[1,2-c]pyran-7-carboxylic acid

'H NMR (CD;0D, 600MHz, ppm) & 0.74 (s, 3H, Me), 0.76 (s, 3H, Me), 0.76 (d, 3H, Me),
0.82 (d, 3H, Me), 0.85 (d, 3H, Me), 0.86 (d, , 3H, Me), 0.90 (d, 3H, Me), 0.90 (s, 3H, Me),
1.12 (s, , 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m), 1.39-1.44 (m), 1.47-1.55 (m), 1.58-1.65
(m), 1.75-1.95 (m), 1.98-2.05 (m), 2.09-2.21 (m), 2.39 (dd, 1H, H13), 2.40 (s, 3H, NMe), 2.83
(s, 1H, H7), 2.96 (d, 1H), 3.47 (d, 1H), 3.51 (dd, 1H), 3.60 (d, 1H), 3.63 (d, 1H), 3.88 (d, 1H),
4.05 (d, 1H), 5.45 (dd, 1H, H5), 6.63-6.70 (m, 1H, H14), 8.03 (s, 1H, triazole).

Mass spectrum: (ESI) m/z = 696.64 (M+H).
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1H NWMR (CD3OD, 500 MHz, ppm) d 0.77 (s, 3H), 0.78 (d, 3H, partially
obscured), 0.87 (d, J=6.6 Hz, 3H), 0.91 (d, 3H, partially obscured), 0.92
(s, 3H), wo2difm9203H), 1.22 (s, 3H), 1.23 - 1.58 (m, 1P64/Usaoodbds571. 74 -
1.98 (m, 2.13 (m IH, 2.20 (m IH, 2.38(dd, partially obscured, IH),
2.40 (s, 3H), 2.85 (s, IH), 2.94 (m IH, 3.35 (t, 2H partially obscured)

Rzll=l n/Pobs € LY-8aR.635, 658,8Rm 0aR ] 0bBel2aR didikyl 5B sléciSe@minecaghpnyly |

red t 15 9 Hz,
]|u ), 2@’8 ?w ﬁ‘ﬁ?k’l'g% QFQR)( ICH’)b&ﬁ"kgaﬁ’%@ ggt Ebm)ir? 710. §7
Ml\iﬂlES 47 dimdthel-2-@gplopyiangne)bnpyblordls 1 oghacy, $3951|0a1t0ad0h,§|1ri@ et hods
G5l describ d.in éhg’ Brecedl n es: 47 5% = Me
Z‘] SR 1 fro1b83 &A?‘éfani%‘%ﬂ 4] PIEB%Y G dar bonyl ) - R |
= azof- | - mnmrs {2y dmyhosanyl ] 18- [1(212).2, 5
di met th 2- (net hyl amino) but yl ] oxy .6a,7.8.9 1a, 1Ch, 11 12 12
RII * HNM@E@M(BOOW& m)BIRT4 €& BRIy 0.78(s,3H, Me)a0 O p618-2N8),V = H

S VS sy A0 i i o I8 a0

0.85 @H MQHW%& @fﬁ@/lé 34 134 (rk(t)l 4121 gg (14119' 315@"1 SP/Q)n) 1%099 78 M&%ﬁs Me)|,

1 47-1158 (Ew) 2.00: zs%(m)sa 1(1.@ 24 l1m752 39 @8, (H) H13), 981022 esomyH IZJCOB) 2.86.(s{ n

a1 gt 8 DL 1 S5a Qo Pl ued daad g o Gty S 1065

I H), %448 @dm),lﬁﬁ n11H6H§§3'6666Z@ 7@rﬁnﬂ;1ﬁ; Hh%}l)s L0BsOBH(BiazdlE). triazole).

\df

Mass sgpectrum (ES = n-Pr (1S, 4aR 6aS, 7R 8R
1CaR, R SPAARY: miBRY24.64 (Ms-H)am nocar bonyl ) -

49 RI-H (15,4aR 6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-

RI-H dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-
RII = M [(methylamino)carbonyl]-/H-1,2,4-triazol-1-yl]-
= Me
v 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
RV =H

4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid

'H NMR (CDs0D, 600MHz, ppm) & 0.76 (d, 3H, Me), 0.77 (s, 3H, Me), 0.79 (d, 3H, Me),
0.84 (d, 3H, Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H, Me), 1.13 (s, 3H, Me), 1.20
(s, 3H, Me), 1.22-1.34 (m), 1.40-1.44 (m), 1.48-1.55 (m), 1.58-1.65 (m), 1.74-1.95 (m), 2.10-
2.21 (m), 2.38 (dd, 1H, H13), 2.80 (d, 1H), 2.83 (s, 1H, H7), 2.90 (s, 3H, NMe), 3.46 (d, 1H),
3.51 (d, 1H), 3.52 (dd, 1H), 3.61 (d, 1H), 3.93 (d, 1H), 3.94 (d, 1H), 5.45 (dd, 1H, H5), 6.68
(m, 1H, H14), 7.99 (s, 1H, triazole).

Mass spectrum: (ESI) m/z = 696.33 (M+H).

50 RI=H (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-
RI=H dimethylbutyl]oxy]-14-[5-[(dimethylamino)carbonyl]-1H-1,2,4-triazol-
1-y1]-8-[(1R)-1,2-dimethylpropyl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-
dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

RIV=M
© phenanthro[1,2-c]pyran-7-carboxylic acid
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7TH 1,2, 4-triazol-1-yl]-8-[(1i?)-1,2-dinmethyl propyl]-15-[[(2/?)-2,3- RH
di net hyl - 2- (propyl am no) butyl Joxy]- 1,6,6a,7,8,9, 10,10a, 1Cb, 11,12, 12a-
R Il = Hwodemahymso- 1, 6a,8, l1lOa-tetranethyl-4 H 1, 4a- pcopsa@o®04iR V = H
phenant hro[ 1, 2-c]pyran-7-carboxylic acid 1H NVR (CD30OD, 500MHz, ppm d
0.74 (s, 3H NE) 078(5 3H NE) 079(d 6H 2Me), 0.87 (d, 3H NE)
0.90 (4 : d—3 ,

(s, 3H,

) e ‘ ‘ (
L oo %‘ ?'@16(8??32?3*91%&& 88(% B0 B9 ket %ﬁ Moy 9%@““ M, 28%’3 i
15H)4’7 335141\11%;11 20;@ 3g13é\ge:3 (gz 1I(3-3(rr|1)31819)—(;1!4(ﬁ1)—|2)1 ,4831 88 (), 1. 5}311)1 6442031('\7/g-ssl H) ,
opect | ot @msp 7O ey 2 3dday Mg, 8 ke L0 B8 W D AP S
10bR, \ NAARY, 3 48R, %&Me}%c{d@%ﬁb isﬁ(ﬂdn@ H3, 3357 Imz +e1 (d, 1H), 3.86 (d, lH)
di et hyl but yI ] oxy] - =di et hyl pfopy

[ (net rn%l?drﬁdnbl)i);ér@ow;dl ]HJHE‘} 5t61 (2n,41H rHlaﬂz)dlq)(wH],tnmlq) = M 1,6,6a,7,9,09,

10, 1Ca, ,10h 1,12 0 1,6a,8, 1Ca-tetranethyl - RV = H 4H

1, 4a- p% Bc’bm’f E#iﬁ %t ?g?ﬁg@ﬁa)pyran- 7-carboxylic acid 1H NVR ( CD3QD,
600MHz, ppm) d 0.76 (d, 3H, M), 0.77 (s, 3H M), 0.79 (d, 3H M), 0.84
(d, 3H_Mer) 0 85 (d 3H_Me), 0.87 (s, 3H M), 089 (d,_3H M) 1 13 (s,

3H, I\/§3)5,1 1. bl cavie3H| (Ms¥aR,6a82R BRINDaRAODRI 2481 BRASR) - [[RRAS- I dBBethyly |
1.58-1.65 (m, 1. 74 T 9(li_’ne(t}rl?lammo:}l())utyl]oxy]-8-[(1R)-1,2-d1methylpropyl]-14-[5-

R =
RII = [(methylamino)carbonyl]-1H-1,2 4-triazol-1-yl]-
= Me
v 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
RV =H

4H-1 4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid

'H NMR (CDsOD, 500MHz, ppm) & 0.74 (s, 3H, Me), 0.78 (s, 3H, Me), 0.79 d, 3H, Me), 0.84
(d, 3H, Me), 0.87 (d, 3H, Me), 0.88 (d, 3H, Me), 0.92 (d, 3H, Me), 0.92 (s, 3H, Me), 1.14 (s,
3H, Me), 1.22 (s, 3H, Me), 1.23-1.38 (m), 1.41-1.47 (m), 1.49-1.57 (m), 1.60-1.68 (m), 1.77-
1.98 (m), 1.99-2.07 (m), 2.11-2.24 (m), 2.40 (dd, 1H, H13), 2.41 (s, 3H, NMe), 2.86 (s, 1H,
H7),2.93 (d, 3H, CONMe), 2.98 (d, 1H), 3.50 (d, 1H), 3.54 (dd, 1H), 3.64 (d, 1H), 3.66 (d,
1H), 3.91 (d, 1H), 4.07 (d, 1H), 5.47 (dd, 1H, HS), 6.66-6.73 (m, 1H, H14), 8.04 (s, 1H,
triazole), 8.80 (q, 1H, CONH).

Mass spectrum: (ESI) m/z =710.32 (M+H).

52 RI=Me (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-

RII = Me (dimethylamino)-2,3-dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-
14-[5-[(methylamino)carbonyl}-1H-1,2,4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-

RI = Me

RIV=H
4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid

s
!
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2.21 (m, 2.38 (dd, IH H13), 2.80 (d, IH, 2.83 (s, IH H7), 2.90 (s, 3H,
Nwve), 3.46 (d, IH), 3.51 (d, IH, 3.52 (dd, IH), 3.61 (d, IH, 3.93 (d,

I H), 3.94w0a10/d#2035. 45 (dd, IH, H5), 6.68 (m I|H HL4) PCT/UB00080455H,
triazole). Mass spectrum (ESI) nmz = 696.33 (MtH). 50 R = H

(\'S, 4aR, 6as, 7R8R\OaR\ObR\2aR\4R\5R)-I5[[(2R) 2arrrr023 R :H

di net I”‘"I but\vl 1 oxl-14 rethvl amnoelecar hnn\/l 1 7/ 2 4 triazel

vl 1 -84 FINMR (CD:GR, réémiw@mmqm 5 6, GH, Me), &7 6d, Bh, Me)@0|85| [(saHaMg) R |

;I\)/ﬁeggl?hro d@q M]eP %d %ﬂggéeﬁé(?(?/?%c’ ac’l]\gi):l)%?/i? ngw\/m&hﬂeg 76
((BSH ﬁ/i'l(s 1989, ,Mé), 719((@] 3H3|Me)M£)21 1036 @n),9,.398H43 kfa),,1.46- 354?3(61) BbER-IME) (m)). 87
v} T 27 o1 T Sh ot 83 2 Asdod s 20530 om A3 b M HIS),

5o 58 0, 8 N A 3 6 Al S .,
3631 I Hcﬁo (dH H),3. 53)7(((1%le),|'3)61 (} 6H),(369 (ds'i)lH)33 86(d, gH)l #P6 (8. HZ) Sdgc(?%m §. 47
EESi) Hﬁz@ﬂg“%ﬂ T%M} ’%&9—’% ﬁ/g‘ E"i% L?S&% @ Z}g ?QN%/& PR 124R
14R 13fdss sp&etiund:2 QSI)?m?z QVMH?¥M+}H |

2- (metthyl am no)butvl]oxv]-8 LA/ 2)-1", 2-dinethyl propyl ]-14-[5- [ (net hyl
am no)carbonyl] -711- 1,2, 4- trlazol 1- yI] RIl = M 1 6 6a 7, 8 9, 10, 1Qs,

adaoe

T a5 §3pant R ThBhoq Al ALBORS BEK WRaOR AR g A o Sl 12

(d,
3H,

\7

rRI-H dimethylpropyl]-15-[[(2R)-2,3-dimethyl-2-(propylamino)butyl]oxy]-14-
RII = M [5-[(methylamino)carbonyl]-/ H-1,2,4-triazol-1-yl]-
=Me
v 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
RV =H

4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid

'H NMR (CD;0D, 600MHz, ppm) & 0.70 (s, 3H, Me), 0.76 (d, 3H, Me), 0.76 (s, 3H, Me),
0.76 (d, 3H, Me), 0.85 (d, 3H, Me), 0.87 (d, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H, Me), 0.99
(t, 3H), 1.12 (s, 3H, Me), 1.20 (s, 3H, Me), 1.21-1.35 (m), 1.39-1.44 (m), 1.47-1.54 (m), 1.58-
1.69 (m), 1.75-1.95 (m), 1.98-2.05 (m), 2.08-2.03 (m), 2.14-2.22 (m), 2.36 (dd, 1H, H13),
2.67-2.77 (m, 2H, NCH>), 2.83 (s, 1H, H7), 2.91 (d, 3H, CONMe), 2.96 (d, 1H), 3.48 (d, 1H),
3.51 (dd, 1H), 3.61 (d, 1H), 3.66 (d, 1H), 3.87 (d, 1H), 4.04 (d, 1H), 5.44 (dd, 1H, HS), 6.66-
6.73 (m, 1H, H14), 8.01 (s, 1H, triazole), 8.79 (q, 1H, CONH).

Mass spectrum: (ESI) m/z = 738.50 (M+H).

54 RI=Me (15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-[5-

rII-=H [(dimethylamino)carbonyl]-/H-1,2,4-triazol-1-yl]-15-[[(2R)-2,3-

RII = Me dimethyl-2-(methylamino)butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-

RIV =Me *

4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid
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1H NVR (CD3CD, 500MHz, ppm) d 0.74 (s, 3H, M), 0.78 (s, 3H M), 0.79 d,
3H, Me), 0.84 (d, 3H, M), 0.87 (d, 3H M), 0.88 (d, 3H M), 0.92 (d, 3H
Me), 0.92wWOp1a@Ho2obe), 1.14 (s, 3H, M), 1.22 (s, 3H, MerT/B2@8404538 (1),
1.41-1.47 (m), 1.49-1.57 (m), 1.60-1.68 (m), 1.77- 1.98 (m, 1.99-2.07 (m,
2.1 1-2.24 (n), 2.40 (dd, IH HL3), 2.41 (s, 3H Nwe), 2.86 (s, |H H7),

3. BENMR (GLMOD, 509MHEz pppp)d 0.68 657 3Ha Ma)Hf).75 65, 411, MR, 0761 (A8, Me), 66.- ¢

087 @ oM 14, S Mo R e MR (M A TBEE AT

fds, 3$HM<M9] ,ZOQS 851 (Me) 3]212 IVEY (m)) .188)-1.d4 (Iﬁb-,l 1. 4\713) 65Qn8,91 6?—1 65!-(,m)Me)

é 793H96 @ 285 310(me> @%32 14)1(113)9215@321( H’j‘) 233146d,11%=4Hm 335 M, b
Rt RN e g R R E R i o A

';)19231 .60 (&K 1HFONBE)d, 7121)%37(7@ 1IH) 3. gg (?glmljil) 96H1)51 142) ?g‘aﬁ(@ldHlHl'HD;)'ﬁ) 3. 61
s#ﬁ%?ﬁ?(éﬂ 1Hr£&§) Cg8‘0d§ ‘31 F%’l )m azole), 8.77 (q, |H CONH). Mass

Wﬁss(sgélt ?E 5"% = n-pr
(15, 4ai 2, 6aS, 71 2,812, 10ai ? 10b 12a|’7;L4/’7 151?2)-8-[(i?)-1,2- Rl =H
di met hyI pr opyI] 15-[[(2i ’>) 2, 3 d| rret hyI 2- (pr opyI am no) butyI ] oxy] 14-

5 || | ﬂlll ||u\ CaTih \9A) i‘v"e 1 U Ua, 7, 8, 9,
L0, Oy 5Tt RET o 13l A e pReL0OR, | Ty | RV =
?EFD% a- EB gi)ﬁzfp_%bk# M Emeﬁ@r&[m%)c&b% rzgmb @ﬁ:raaspsylyll\}gg quhle NNRBH
Me), 0.76 (d RIﬁH M dnoeiaslp(f@ylla!rﬁ[ 2metsyla<rmﬁo)saa3 dweythymu&é]oe(s'i

M), 0.89 (d 1,86£%:8,9,10,10a,10b,1 1,12,12a—d0decahydro-1,6a,8,10a—tetramethyl-

©
w

.73

33 0up3T
- - @NCD:_

CDAIA/-\HOO/-\/-\—N
o N
o ~

o~ -
T —

RIV = Me

4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid

'"H NMR (CD;0D, 600MHz, ppm) 8 0.54 (s, 3H, Me), 0.76 (s, 3H, Me), 0.77 (d, 3H, Me),
0.81 (d, 3H, Me), 0.85 (d, 3H, Me), 0.88 (d, 3H, Me), 0.89 (d, 3H, Me), 0.91 (s, 3H, Me), 1.14
(s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.36 (m), 1.34 (t, 3H), 1.39-1.44 (m), 1.47-1.56 (m), 1.58-
1.65 (m), 1.79-2.05 (m), 2.10-2.22 (m), 2.30 (dd, 1H, H13), 2.82-2.89 (m, 1H, NCH), 2.83 (s,
1H, H7), 2.91-2.97 (m, 1H, NCH), 3.12 (s, 3H, CONMe), 3.16 (s, 3H, CONMe), 3.20 (d, 1H),
3.50 (d, 1H), 3.51 (d, 1H), 3.56 (d, 1H), 3.79 (d, 1H), 3.84 (d, 1H), 3.96 (d, 1H), 5.47 (dd, 1H,
HS), 5.69-5.75 (m, 1H, H14), 8.09 (s, 1H, triazole).

Mass spectrum: (ESI) m/z = 738.65 (M+H).

56 RI=H (15,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R)-15-[[(2R)-2-amino-2,3-

RI=H dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-
RII = gy [(ethylamino)carbonyl]-1H-1,2,4-triazol-1-yl]-

v 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
R'Y =H

4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid
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(t, 3H), 1.12 (s, 3H, M), 1.20 (s, 3H M), 1.21-1.35 (n), 1.39-1.44 (m,

1.47-1.54 (m), 1.58- 1.69 (m), 1.75-1.95 (m), 1.98-2.05 (m, 2.08-2.03 (m,

2. 14-2. 22W0p10/@9868 (dd, |H HL3), 2.67-2.77 (m 2H NCHRY/US2008804587 | H,

H7), 2.91 (d, 3H CONME), 2.96 (d, IH), 3.48 (d, IH), 3.51 (dd, IH, 3.61

(d, IH, 3.66 (d, IH) 3.87 (d, IH), 04(d |H), 5.44 (dd, IH H5), 6.66-
N \ a

spect | UFNYIRIGDGID), 60pNE1% pormiocd. 76 (s, RKR ’@d’)@,mow 3K, Mes (s,

.*)978%05* O Wlso%% (g0 3 MB 3R B3 beplso Oy 4 1

(SZGH, Me);%l-lzo M‘;)&H M@Zi 21%6 3H7)1 22«1352&@:;)44 40m) 44 am}}?l 418-1355((m) 1. 38-(
m,
‘ dcﬁs (m i mig)% (zn)s,?, 1§0r9 213@1) M(ddzgﬁsfl(lé) 2/ (dHirI;I) "ﬁﬁﬁs (8, %7

3 5%: 485 90750 P so @y T (Sl 0 B, 98 ey op Yyl s 4

5 1H), .46 (dd11HHBEA), 6.67 @A, (14, H14, 810|0i(®,zld{,eiriade)ss spectrum (ESI) nlZ

5B M+ t 4 S, 7R, 8R, 1QGai ?, 10hi?, 12a/?, 1l4R,
i\ﬁésfﬁgg%‘uf“ fﬁall’(’g m%il ﬁzl}% g‘ﬁ) car bonyl ] - 7I H o1, I2 4-triazol -1

-yl -8 (ri2)y-1 , 2=

d?/nlathxitnro yl]-15-[[(2i?)-2-(ethyl anino)- 2. 3- di net hyl butylJoxyl- RII = M

1, 6, 68,57, 8, DrI110vd Oa,| (LHaR,64S, 1R 8RIDaBADbRARGAIIAR, IJS,RE»d S (2P, 3-dtmethlt hyll -

RV =|Me 4H 1, 4a-pro nt hr o r arbo I' acid 1H

NVR (CD 30D Réb@mﬂz ng(fﬁ)‘) 2‘@’18‘“ ?‘tlgylr]%’h']'l%ﬁ)‘ﬁ 8357‘2* @prﬁ/b‘ 50 77 (d,

3H, M), 0.81 (d, 3H, [m&ylarﬁt(n%m%nyggmw4tﬁaz%&% 3H, Me), 0.89 (d, [3H,

S

Me), 0.91 (.>R K Etve 1.22-1.36 grr),
1.34 (t, 3H), . 1.39-1. 446@@8911(hv0a11(8:61(}1312a1d@8=cahyd@&14 )8, 10a-tegrametieyi{

2.10-2.22 ( TB 2=' 8o %l-l 1 IélaHpr(%_;')132) 21-? pﬁenant [l(ﬂ] yran- J7\|%\|:ipb’oxyhc ac1<§S

'H NMR (CDs;0OD, 600MHz, ppm) 6 0.73 (s, 3H, Me), 0.76 (s, 3H, Me), 0.76 (d, 3H, Me),
0.81 (d, 3H, Me), 0.85 (d, 6H, 2Me), 0.89 (d, 3H, Me), 0.89 (s, 3H, Me), 1.12 (s, 3H, Me),
1.20 (s, 3H, Me), 1.21 (t, 3H), 1.21-1.35 (m), 1.39-1.44 (m), 1.47-1.54 (m), 1.58-1.65 (m),
1.77-1.95 (m), 1.97-2.04 (m), 2.09-2.14 (m), 2.15-2.22 (m), 2.38 (dd, 1H, H13), 2.40 (s, 3H,
NMe), 2.83 (s, 1H, H7), 2.92 (d, 1H), 3.35-3.44 (m, 2H, CONCH,), 3.47 (d, 1H), 3.51 (dd,
1H), 3.61 (d, 1H), 3.63 (d, 1H), 3.89 (d, 1H), 4.03 (d, 1H), 5.44 (dd, 1H, HS5), 6.63-6.70 (m,
1H, H14), 8.02 (s, 1H, triazole), 8.83 (t, 1H, CONH).

Mass spectrum: (ESI) m/z = 724.84 (M+H).

=

5_

58 Rl-H (15,4aR,6aS,7R,8R,10aR,10bR, 12aR, 14R,15R)-15-[[(2R)-2-amino-2,3-

RII-H dimethylbutyl]Joxy]-14-[5-[(diethylamino)carbonyl]-1H-1,2,4-triazol-1-
RII = Rt y1]-8-[(1R)-1,2-dimethylpropyl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-

v dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
RV =Et

phenanthro[1,2-c]pyran-7-carboxylic acid
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IH H7), 2.91-2.97 (m IH NCH), 3.12 (s, 3H, CONWe), 3.16 (s, 3H, CONw),
3.20 (d, IH, 3.50 (d, IH), 3.51 (d, IH, 3.56 (d, IH, 3.79 (d, IH), 3.84
(d, 1H, 80o2610¢(d920BH), 5.47 (dd, IH H5), 5.69-5.75 (m PCHUSkI4NP4587 09 (s,
IH, triazole). Mass spectrum (ESI) mz = 738.65 (M+H).1H NVR ( CD3OD,

600MHz, ppm) d 0.76 (s, 3H, M), 0 77 (d, 3H, M), 0 78 (d, 3H, M), 0 79

3k \V/a 084 = v
gSH M) H NMRa(GIs 0135000z, pan@Q§8 (SPH, M), 01084, H 3%4?821(3232?I ey (n),

L4058 Gim e b 5shMen g 9Pt P RO oo o %4822@?@5?%&%2 ‘A
g.HZL’e 3(§0GH, 0Me)| Hp2-13D@En), dd3 (5HH, Mef1.25d¢, 3H)) 1.28.(83H)¢1.414)47 @nP3.40d, ||H),

dd, IH H5), 6.67 IH H14), 8.00 IH tri | .

Spect s (i Ko %9 ey 200 10 (w15 S A (dds 1 i K85 R BATS 18

spe He: 572

el (5T BT o0 505 ol 190 A ANCER), 3.47- S0 RN, CONCH), 348 (d, 1), 3.54 6,

E_(Oeg_g |2H7) n6d (XBI‘IEH)DS’B?%TU—(dl I,H?,d@ONGIﬁ%,(ﬂ 885 (di)g;‘l])f f?}' (d, lfIgEf 4i|’(q|ﬁ1\’/aﬁ Ei‘)u_f,

, eca r.o- a etrane =

1, 4a- prsosé%@ %‘F’/ il%héi%mgﬂ Zméi“ﬂ‘;r an- 7-car boxylic am)d/ 1H NVR ( CD3OD,

600MHZ MR Ehecufh: s(l)?m/z&Han(MlHﬁ (s, 3H, M), 0.76 (d, 3H M), 0.81

(d, 3d_M), 0.85 (d,” 6H, 2M), (d, 3H M) 0.89 (s, 3H M) 1
(m,
(

1
(s, 3H, I\/E) 120(s 3H M), 121(t 3H), 121135(rr) 1.39-1.44

1

1.47- 54 1- 1- 592~ ) ,
3 10 3305 (TR e (AL AR R el O 128l e 15 R R 2 -ainigody ]
(2-d92| } 4;1, |3H‘ gn?ﬁ% 3. ﬂﬁnétﬂglb%?u 2@81§-dﬁﬁetlﬁ_lglprdéﬂ%lf] 1&(:[]5-1 I(ad HE)H) 3. 61
6. 63- 6. 70 '(rhlh_n_glzt)[(pr@mn(r@) ?«myﬂ]rudzloa gyria@l43ylj+, |H CONH).

RIV _ g 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid

'H NMR (CDs0D, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.77 (d, 3H, Me), 0.78 (d, 3H, Me),
0.79 (s, 3H, Me), 0.83 (d, 3H, Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H, Me), 0.96
(t, 3H), 1.13 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m), 1.40-1.44 (m), 1.48-1.55 (m), 1.58-
1.65 (m), 1.74-1.95 (m), 2.10-2.21 (m), 2.38 (dd, 1H, H13), 2.78 (d, 1H), 2.83 (s, 1H, H7),
3.26-3.37 (m), 3.45 (d, 1H), 3.51 (d, 1H), 3.52 (dd, 1H), 3.60 (d, 1H), 3.92 (d, 1H), 3.93 (d,
1H), 5.45 (dd, 1H, H5), 6.66 (m, 1H, H14), 8.00 (s, 1H, triazole), 8.79 (t, 1H, NH).

Mass spectrum: (ESI) m/z =724.48 (M+H).

60 Rl = Me (15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-

RI = Me (dimethylamino)-2,3-dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-
14-[5-[[(1-methylethyl)amino]carbonyl]-1H-1,2,4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid

RII =i.pr
RIV=H
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Mass spectrum (ESI) mz = 724.84 (M+H).1H NVR (CD30OD, 500MHz, ppm d 0.78
(s, 3H, M), 0.79 (d, 3H M), 0.82 (s, 3H, M), 0.87 (d, 3H, M), 0.90 (s,
3H, Me)5 wo2tiw9203H, M), 0.92 (d, 3H, Me), 0.95 (d, 3ICTNSPYIDOLEF7 (s, 3H,
Me), 1.22-1.37 (m), 1.23 (s, 3H, M), 1.25 (t, 3H), 1.29 (t, 3H), 1.41-1.47

(M, 1.49- 1.68 (n), 1.80-1.99 (nm), 2.01-2.10 (), 2.12-2.24 (m), 2.27 (dd,
| H HI3)—2.74 (dIH) 286 (s |H H7} 3.20-3.28 (m |1 H CONCH2)

THNMR, (CI4ORGOMES, pren480.74 (s, BH) Ma. 648 (& 3Haye), 8.89dd( 3H, M),

;085 Gty o) G2, 3ty M 94 b Pl SaBg2etd A el ii4]

3 éi 9|3H‘|2Me)59 2815 3H‘| Mé)Sl Q@R, §’ﬁ§n)7|? 23R4, 3-1@ 1.291@H ), 112@0 1.464R), L48) -
15 1 T QUGB 11173y D7 G 2 By 5 6y 1 §-2.24- (8, 2.25-2.33 (m), 2.39 (dd,
) | 6 g, 9,
W@ﬁ?ﬁf DR Nty 4 fs, 31 NNELD s YoM T, b3 Tl aisoRe R,

3 C%@‘;{h)é géz‘{%d(lﬁsﬁ%ﬂ\%gg 6(§7z§5%(181( WN(E bHB*Paegl(e) 3‘%—?38 %yﬁ 0. 397(9d,

eooH98 (1, 1.13 (s, 3H M), 120(s 3H, M), 1.22-1.34 (m),
A4 (), 148155(n) 1.58- 1.65 (m, 1.74195(r’r), 2.10-2.21 (|m,
2.38 Masslsp{;ctﬁul_rs)(ESZ)ﬁz&fdﬁ6HXM+H)83 (s, IH H7), 3.26-3.37 (m), 3.45 ((d,

5.45 (dd, I|H H5). 6.66 (m IH H14), 8.00 (s, IH trlazole) 879 (t. IH
NH) . Mg$s s %rﬁm gﬁshaR%g?Réﬁoﬁﬁ 1@WHQQW4NMEWW§OWM d
0.77 (s, 3H Me). 0.87 (d 0.89 (s, 3H, M)

0.91 (d, 3H Rﬁ;ﬁ 0. qmr(xsthymp%)ﬁ [[@2@)42((cthy13mm¢)b?93 d(i)net@yl(bmyllmy] Wé)

1.14 (s, SH ), 1.2 %z-&ﬁl-mel_tlhyll\ﬁ)yl)ammo%carbonyl]( ??i‘l } 42tr1a£(§1 ’1 %ll]_b -29 (4,

3H), 1.40-1{46Icqpr ]
v 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
RV =H

Nv

5. 55-
738.7
15-[
di met

4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid

'H NMR (CDsOD, 600MHz, ppm) & 0.73 (s, 3H, Me), 0.76 (s, 3H, Me), 0.76 (d, 3H, Me),
0.77 (d, 3H, Me), 0.85 (d, 3H, Me), 0.87 (d, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H, Me), 1.12
(s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.37 (m), 1.24 (d, 3H, Me), 1.25 (t, 3H), 1.26 (d, 3H, Me),
1.39-1.44 (m), 1.47-1.55 (m), 1.58-1.65 (m), 1.76-1.95 (m), 1.99-2.06 (m), 2.08-2.13 (m),
2.14-2.22 (m), 2.38 (dd, 1H, H13), 2.65-2.72 (m, 1H, NCH3), 2.80-2.87 (m, 1H, NCH,), 2.83
(s, 1H, H7), 2.95 (d, 1H), 3.48 (d, 1H), 3.52 (dd, 1H), 3.61 (d, 1H), 3.66 (d, 1H), 3.88 (d, 1H),
4.04 (d, 1H), 4.14-4.21 (m, 1H, CONCH), 5.44 (dd, 1H, HS), 6.62-6.69 (m, 1H, H14), 8.02 (s,
1H, triazole), 8.55 (d, 1H, CONH).

Mass spectrum: (ESI) m/z =752.66 (M+H).

62 RI=n-pr | (154aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-

rRI=q dimethylpropyl]-15-[[(2R)-2,3-dimethyl-2-(propylamino)butylJoxy]-14-
[5-[[(1-methylethyl)amino]carbonyl]-/H-1,2 4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-

RUI=j.pr
RIV=H

4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid
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1.56 (m), 1.59-1.67 (m, 1.75-1.97 (n), 2.10-2.15 (m), 2.16-2.24 (m,

2.25-2.33 (m, 2.39 (dd, IH H13), 2.67 (s, 3H Nw), 2.74 (s, 3H Nw),

2.85 (s, wWB2046/019203. 13 (d, IH), 3.52 (d, IH), 3.53 (dd, pCHuUS28982456d, | H),

3.71 (d, IH), 3.78 (d, IH), 4.06 (d, IH, 4.15-4.24 (m |H CONCH), 5.45

(dd, I'H H5), 6.59-6.67 (m IH H14), 807 (s, IH triazole), 8.58 (d, IH,
— - Et

,Hlt'eulH NMR (/13 GI, 000082, pro) 50. ﬁé%aHl e), 455 19, 31,[NIp), 9)76 (sp3HMg), =

(15
Rl A AR AT R0 T %ddd"’a‘ﬁ““’e?o@” ]

g

;
, 68 (tZ 38)91.120, 3BaMed Oh20 ls'l,,31:12Mé);'i1 dodexatnyyin 24 (a $4, Ble), 11@6 (deBHaw&t)hyl -
ran- 7-carboxylic acid 1H |NVR

= 1,4 21+ ph hro[ 1, 2- |
( cp3op/! -’é’ob a) B‘[a‘h’f ?3%6@8 égqaﬂf{rﬁ)n«/i-ﬂ,&b%ci%n{é 9632403 ey, 2. é9-?é4((aﬂ,), 3H,
(

), 465 cifi2 4. o bbb o S0t Bt W B eyt

.24 (8,486, 1NR)3,521(da5 1), 3.GHd, 1H)266% @, 1381, 3.82)d, 11{)3@02.(4,41}({);)4,1414.@2- 1.55

1
1 N B Akl . b i
3.6

3 qHUd;NHy) 2.95 (d, IH, 348(d IH), 3.52 dd IH), 3.61 (d, IH,
.66 (d, 3.88 (d, IH),404(d I H), 414421(mIH, CONCH), 5. 44
(dd, |Massispect1@n52€3§113@/z(m 66.56 ﬂi) 8. 02 (s IH, triazole), 8.55 (d, IH,

\ Y fan" m
CO\'H) ) IVblbb bpcuL I LLL \ Eol ) — IJL UU \ |vrr| VD 14 H NNP\ ( 3 O, CGG VT,
S

ppm d 0.72 (s, 3H M), O. 75‘f 3H, Me), 0.76 (s, 3H, M), 0.76 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.86 (d, BRANYELES®S8% (s, 3H, M), 0.89 (d, 3H,
Me), 0.99

—~—

H

The following compounds were prepared using methods analogous to those

5  described in the preceding examples:

88 Rl = Me (15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-[5-(aminocarbonyl)-
RI-H 1H-1,2,4-triazol-1-y1]-8-[(1R)-1,2-dimethylpropyl]-15-[[(2R)-2,3,3-
trimethyl-2-(methylamino)butyl]oxy]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-
dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

RII = g4

RIV=H _ '
phenanthro[ 1,2-c]pyran-7-carboxylic acid
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(t, 3H), 1.12 (s, 3H M), 1.20 (s, 3H M), 1.22-1.37 (m), 1.24 (d, 3H,
Me), 1.26 (d, 3H, M), 1.39-1.44 (m), 1.47-1.55 (m), 1.58-1.70 (m,
1.78-1. 95WOmP1o/@9M8- 2. 03 (m), 2.09-2.14 (m), 2.15-2.22 @ONUS20086048T, | H,
H13), 2.68-2.78 (m 2H NCH2), 2.83 (s, |H H7), 2.94 (d, IH, 3.48 (d,
|H), 3.52 (dd, IH), 3.60 (d, IH), 3.68 (d, IH, 3.87 (d, IH, 4.02(d 1H),
62

4.14- —H— CONCH)-—5.44 (dd—H H5) —6.61-6.68{m Hi4)— 86
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3713 ‘?g]" ﬁbé H%’zﬁrg—aﬁzdﬁﬁijépg Jh%l 4% 1%573 md Jrﬁﬁa?f{%zl ’5%?5% 1.(2

.9 HkpHzl—l)lH)34.64(c(,d,=10.:t|Hz],.lh) I-5245 (nk) LH)36.5% (g 1H)8.04(91Hy, | H), 3.85

il | 0 =10. 1. Hz, Ih), 5.45 IH), 6.64 IH)
Naﬁsﬁ?ec H)s(Fssjé@?zr%g#O{]’%éﬁQ’S* )7’ = 7)10. 77 (M(T H).H)89 RL :(ﬂ (1?? 4

S, 7 .8, 10a ,10bi 7, I2ai 7, 14 , 15 )-I5-[[(2i?)-2-amno-Z, 3,3- RT = H

t hyl butvl]oxv]-8-[(li’?)-l.2-di net hyl propyl ] -14-[5-

t fy¥9anm helcagbonyi(]S,7aRi64s,2RBR, 10akz bR, 1:|2-aJRL1]4R HR)H =[[(GR)2-amio-23 36
Idodecahydr o- | 7341 Oa t

e ot opabeat | - pEREST TR R LA et bR A4S 0 11 R

o, 500 Mg, ppm [qn&hymﬁo)c%ﬁbnyl@mel,Q,s;,m%k-&l,l Qn78 (d, 3H, partial

RIT=
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
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RIV=H
4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid

'H NMR (CD;O0D, 500 MHz, ppm) & 0.77 (s, 3H), 0.78 (s, 3H), 0.78 (d, 3H, partially
obscured), 0.85 (s, 9H), 0.86 (d, 3H, partially obscured), 0.90 (s, 3H), 0.91 (d, 3H, partially
obscured), 1.14 (s, 3H), 1.21 (s, 3H), 1.22 — 1.67 (), 1.77 - 1.97 (m), 2.13 (m, 1H), 2.19 (m,
1H), 2.40 (dd, J=13.3 Hz, 6.4 Hz, 1H), 2.83 (d, 1H, partially obscured), 2.84 (s, 1H), 2.91 (4,
J=4.3 Hz, 3H), 3.47 (d, J=11.9 Hz, 1H), 3.53 (dd, J=11.7 Hz, 1.8 Hz, 1H), 3.62 (d, J=11.7 Hz,
1H), 3.69 (d, J=9.8 Hz, 1H), 3.94 — 3.97 (m, 2H), 5.46 (m, 1H), 6.75 (m, 1H), 8.00 (s, 1H),
8.77 (m, 1H).

Mass spectrum: (ESI) m/z = 710.62 (M+H).

90 RI=H (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-14-[5-[(dimethylamino)carbonyl]-1H-1,2,4-triazol-
1-y1]-8-[(1R)-1,2-dimethylpropyl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-
dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

RII=H
RII = Me

RIV = Me .
phenanthro[1,2-c]pyran-7-carboxylic acid
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obscured), 0.85 (s, 9H), 0.86 (d, 3H, partially obscured), 0.90 (s, 3H),
0.91 (d, 3H, partially obscured), 1.14 (s, 3H), 1.21 (s, 3H, 1.22 - 1.67
(m, 1L.7Wo2010049%08), 2.13 (m IH), 2.19 (m IH, 2.40 @du/uSiecd®oFsHz, 6.4
Hz, IH), 2.83 (d, IH partially obscured), 2.84 (s, IH), 2.91 (d, J=4.3 Hz,
3H),347(d JI19HzIH) 353(dd J=I 1.7 Hz, 1.8 Hz, IH), 3.62 (d,
J=I 17l—l7 { 3 69 (d ]1=90 8 Hz QQA-QQ?(m ’)I—I\ I:Ale ]

6.75 'nﬁww(@@@omm, pmaoam(s,lim ONHSS, Hhk o178 Siamiially 7 = 710 62

sh, b RNy GRLsR 16 80, P05 g g Ings oy g 2 s o156y

0.92 $H),9H)21 (Q 3913 (30 —31F57 (), 1%3((en, 18H) 1. 86-—21197(€m) 3I—1)3 (ml,. 121; 2 IQ(ﬁYIHDD
1.63 H@ kq édd J=13. 4
i o Bbl; 193 5 8z, A2 84 G 1110 2. 9, 590 Fa, D, B14 65, BED, B15 (5.3 1)

(o ST s AR O At debivs st (g 191 PRUARG HZ 3 o, 2t e, 1) 3 58 F
3.98 (dd, H‘#(DQ.HZ,HZ‘I), 315 (d,5=48.9(kiz, IHY) 3.98.(@I=101 BE)LH)B5A8 (frs 1 H)H.79 ass
spectrgg& Egl ég)z\= 724.69 (MH). 9 1 RL = H (IS, 4sLR, 6aS, 7R 8R LOeLR

LObR, | 5-[[(2R)-2-amm-2,3,3- Rl = H

trimet y L thylpro ryl]-14-[5-

[(eth %%QE%%’J&%?&SO%ESQ b %4%93 tr}malzol-l-vll- RIlI =FEt 1,6,6a,7,8,9,

10, 10a, 1OCb, 11,12, 12a- dodecahydr o- 1, 6a, 8, 10a tetrarret hyI RV = H4H\

, 4a- propaneT24 he..; A X% speetfum

(ES!) | Mz =| RI=Hg (N W4ak é%g %\3]3” maﬁi@b&lﬁa@a}@?@@? H@@'ﬂ 332aR
(1

14R 15R)- .LSI{[&Z)/ °)_14 mgm}a& 3[I|M)hleﬂlﬁ1r'etﬂyﬁsrtaw§1qh;{51 oxy] - 8-

)-I,2-d|rretl yl]
RIII = ¢ [(ethylammo)carbonyl] 1H-1 2 4 triazol-1-yl]-
v 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
RV =H

4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid

' Mass spectrum: (ESI) m/z = 724.48 (M+H).

93 RI=H (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
RI=H trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-[[(1-
RIT i pr methylethyl)amino]carbonyl]-1H-1,2,4-triazol-1-yl]-
IV - 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-

4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid

'H NMR (CD;0D, 500 MHz, ppm) & 0.77 (s, 3H) 0.77 (d, 3H, partially obscured), 0.80 (s,
3H), 0.85 (s, 9H), 0.86 (d, 3H, partially obscured), 0.89 (s, 3H), 0.90 (d, 3H, partially
obscured), 1.14 (s, 3H), 1.21 (s, 3H), 1.24 (d, J=6.7 Hz, 3H), 1.27 (d, J=6.7 Hz, 3H), 1.23 —
1.63 (m), 1.78 = 1.97 (m), 2.13 (m, 1H), 2.19 (m, 1H), 2.40 (dd, J=13.2 Hz, 6.4 Hz, 1H), 2.79
(d, J=9.8 Hz, 1H), 2.84 (s, 1H), 3.47 (d, J=11.9 Hz, 1H), 3.53 (dd, J=11.4 Hz, 1.8 Hz, 1H),
3.62 (d, J=11.5 Hz, 1H), 3.68 (d, J=9.9 Hz, 1H), 3.94 — 3.97 (m, 2H), 4.18 (m, 1H), 5.47 (m,
1H), 6.72 (m, 1H), 8.01 (s, 1H), 8.52 (d, 9.3 Hz, 1H)

Mass spectrum: (ESI) m/z = 738.67 (M+H).
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am no] carbonyl]-7 H | ,2,4-triazol-l1 -yl]- RIl =i-Pr

|, 6,6a,7,8,9,10,10a, 10b,| 1,12, 12a- dodecahydro-1, 6a, 8, 10a-tetranethyl- RV
= H 4H Iwoaemvapmwao- 2 H phenant hro[ 1, 2-c] pyran- 7- car bexyluseomaois1H NVR
(CD30D, 500 MHz, ppm d 0.77 (s, 3H) 0.77 (d, 3H, partially obscured), 0.80

, 0.85 (s, 9H), 0.86 (d 3H, partially obscured) 0.89 (s, 3H), 0 90
3H, parfnnll\L obscured) 14 (s 3H) 1.21 (s 1 24 (rl J=67 Hz,

997 (dRL=ele7 HAIS4nf. 6&27£§R,1(§9R6t§5b(?rﬂ2aR11413815-R)1g BERH2- 20 13 (m
.19 (m

aa (SRl 5 HompASrIpAR I e ShindedBotsh 2 p23 T

.62 (dRIé:I 1.8 thﬁonlkM ~13-[f@R)-2,3,3-69mSthiiz2- (fﬂd)hylzanM)butﬁ]@@]( m 2H),

ML ot b Sh s Gadion. R hodean b b Tt Kl S

SS spe¢ im. (&
1, 10bi ’>%{¥;r}i 14 4H1-§ I4a rggz{rﬁ)l L2 yh)eganthro 1,2- cg)grilln -7- carboxP/hc acid

vLQronvI]-14 [5- vl et hyl an1no éar [1-7 HI'. 2. 4- R1 H

_ l H NMFI 60155@[)(5&107%% ﬁpﬁ) B0 76‘3(fsh3'I|-I) DTt B| partialdy bbﬁcxafddw@l% (R
i.pr 12a- dodecahydr o-

10a-tet3r}9n%§ﬁw’-fﬂﬁxﬂé ﬁl|1)4pr99 (ﬂal‘pﬁ'%b{énﬂﬂ)z O 2 EetAh O 3H) %3 (s, 3H),
0. 77° (AR THEXRENpit I T0 K5 0,200 s HEPI). 8 63 (B 14y *0)-
0.90 g d,70=6. 93 5(hiz) 2. $E‘|Xril, tlZ)HEZ (%(m,Ql-H%),, 2039984, (J§133I-]);z, 6;7 H?_%H)S 23H) (s, 3H)201(

78l DS 0 g 7 sy s ) e B g o B Rl 38 5D
.7 Hz JH)',"Z.()I 2d,9%103. H3HH), 3.78 (d, J=11.8 Hz, 1H), 3.84 (d, J=11.2 Hz, 1H), 4.00 (d, J=9.9
Hz, 1H), 4.18 (m, 1H), 5.45 (m, 1H), 6.57 (m, 1H), 8.03 (s, 1H), 8.58 (d, J=8.2 Hz, 1H).
Mass spectrum: (ESI) m/z = 752.82 (M+H).
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EXAMPLES 100-102

The following compounds were prepared using methods analogous to those

5  described in the preceding examples:

RIV
1
R\ O\/OH

100 |Rl=Et (15,4aR,6aS,7R,8R,10aR,10bR, 12aR, 14R,15R)-14-[5-(aminocarbonyl)-

RII = Bt 1H-1,2 4-triazol-1-yl]-15-(2-amino-2-ethylbutoxy)-8-[(1R)-1,2-
RII= g dimethylpropyl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-

v 1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-
RV =H

carboxylic acid
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2.84 (s, IH, 3.08 (d, J=I 1.2 Hz, IH), 3.50 (d, J=I 1.9 Hz, IH, 3.52 (dd,
J=I 1.4 Hz, 2.0 Hz, IH), 3.61 (d, J=I 1.5 Hz, IH), 3.78 (d, J-1 1.8 Hz,

IH), 3. 84W()d;)10./]0:19201 2 Hz, IH), 4.00 (d, J=9.9 Hz, |IH), 2CT8S¢in/004357 5. 45
(m IH), 6.57 (m IH, 803(s IH), 8.58 (d, J=8.2 Hz, IH. Mass spectrum
(ESI) mz = 752 82 (MrH). EXAMPLES 100-102 The foll OWI ng conpounds were

: Mmc)pmaopﬁm I&76 82, 3H), 07675 S3Hz 0. 31, 318, 76 (s

o sfpah %gob%@re@.qw%é oo JL8E . yg6 847 S 0 (<5, P06 Yo 53700 ar)
1.22 - 311)5714@ 3H]) 631(§n3H)H) 2211757 gn)'llQQ(GﬂTilH)Zl 12—(1”96 (), 2.2 S 1HM) I:),

2.38 (jdd, J=13. H, partially obscured), 2.
(s, |HYZ 19,5/ P()d2 3B+(Idd ﬂaﬂ%ﬁéﬂ%@ @chmé)& @, hél, @artlallaq obpenred)ap 8¢ (s '1H),

3. 91 (0. G I phefiny ppgeuted offe (8 13 el Pobocil Ay L 14 H

I'H), §.10, .80 (d,Hx11VH35 13De8.01 (d) J=1ES Bz, ), 39682, 159 A Nt HH), 3015 (Rﬂ, IH)Et
1S, 4aR, 6&? lRﬁ-IR’ 1%R 1R, 12aR, 1AR, 15R)- 15-(2-amno-2- Rp =

et hyl B 9‘)‘ {07 §» 12 di net hyl propyl ] -14-[5- [ (et hyl am no)car bonyI ]
-1, 2, 4-\N1hds@3&dtrund: ¥B 91 ml};mf,g@/g Im 7,8,9, 10, 10a, 10b, |

1, 12, 12a- R m e B R vl ” RV o R ah

1, 4a- pr opano- 2//-phenant hro[ 1, 2-c]pyran-7- car boxyl i C aci d 1H NI\/R ( CD3CD,

500 wi nnm. d 0 69

partiaIILll,O}PSbsR:IlfrEﬁ; Ed%af@pafz&%% LR, B, - e 26, o 1o

3H), Q.88 - 56 1.14 ,
0058 (it O Unfshoptleidag Lapdihipebiierst-so (M, 134 (s

RII [(methylamino)carbonyl]-/H-1,2,4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-

T
\‘

RIV=H
4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid

'H NMR (CDsO0D, 500 MHz, ppm) & 0.62 (t, J=7.5 Hz, 3H), 0.76 (s, 3H), 0.77 (d, 3H,
partially obscured), 0.78 (t, 3H, partially obscured), 0.86 (d, J=6.9 Hz, 3H), 0.88 (s, 3H), 0.90
(d, 3H), 1.14 (s, 3H), 1.19 — 1.56 (m), 1.14 (s, 3H), 1.20 (s, 3H), 1.63 (m, 1H), 1.77 — 1.96 (m),
2.13 (m, 1H), 2.19 (m), 2.37 (dd, J=13.2 Hz, 6.6 Hz, 1H), 2.82 (d, J=9.9 Hz, 1H), 2.84 (s, 1H),
2.92 (d, J=4.3 Hz, 3H), 3.44 — 3.47 (m, 2H), 3.52 (dd, J=11.5 Hz, 1.7 Hz, 1H), 3.61 (d, J=11.5
Hz, 1H), 3.90 — 3.96 (m, 2H), 5.45 (m, 1H), 6.65 (m, 1H), 8.00 (s, 1H), 8.78 (m, 1H)

Mass spectrum: (ESI) m/z = 696.53 (M+H).

102 RI=Et (15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-(2-amino-2-

RI = Et ethylbutoxy)-8-[(1R)-1,2-dimethylpropyl]-14-[5-[[(1-
RII = i p methylethyl)amino]carbonyl]-/H-1,2,4-triazol-1-yl]-
=1i-Pr
v 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
RV =H

4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid
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2.13 (m IH, 2.19 (M, 2.37 (dd, J=13.2 Hz, 6.6 Hz, IH), 2.82 (d, J=9.9
Hz, IH, 2.84 (s, IH), 2.92 (d, J=4.3 Hz, 3H), 3.44 - 3.47 (m 2H), 3.52
(dd, J=I woRotimi19237 Hz, IH), 3.61 (d, J=I 1.5 Hz, |H), P8TAB260980687 (M
2H), 5.45 (m IH, 6.65 (m IH), 800 (s, IH, 878 (m IH Mss spectrum
(ESI) mz 696. 53 (MtH). 1H NIVR(CDSCD 500 MHz, ppm d 0.64 (t, J=7.5 Hz,

3H), (W A 79 (d nart|n||\l nhcr\ln:nrl\ 079 (t J=75 |—|'l

A=A A" AA" LER A" |

3H . . W’%@(@D@@ . 390 Miia) pp ppm 89.4(t, 5735 Ho, B0, 047 (510018 (A3t 1. 14 |s,
5 byt Sty dafias Ao Mg fip g

(dd, JHZ3B), 814 (4;13H)) H19 -2.40(nh)d 1.21X9, 3H)H2.251(8) J=721 B4, 38), 11290 (d, B=ABHz, 3| 48
(m, ’-% dd, J 11.5 Hz, 2.0 Hz, IH, 3.60%€d, J 11.4 Hz, 1H), 3.89 - 3 95
(m 2#)3H)al-p8 (e H).H) 76 5 145 (i 21 By(m, $HES2. F3qmy Hy), 2837d§d(1§13| ;7 ¥z.5d1) o,
J=8.2 =9 VRS 7 15
The fc:jlz"]gvxgdnl_')g %onpélljﬁgefﬂ ghp—)lée%?z‘i% e? (lfnr? ggz?ﬁdg ana dgous to %éose

descr i|{ed=1n.4 He, [i)e888i-})98 kanpilpe: 181(hi, IIRID 5451 (0] SHY RSB S, TR, 8R2 (308

, 1ObR, 5- (am nocar bonyl )- R | =HIHA,2,4-tr'a ol -|
-yl ]-1 1%5[%%36; %o%lﬁzah%‘ rg 2§f pyr an- 4- y?/) 3ret hoxy]- A O o

8- [ (/| Mads.spediui®t (BRIPHOPY b4 lsgGnpar)/. 8, 9, 10, 10a, 10b, | 1, 12, 12adodecahydr o-
1,6a,8,_1Ca-tetranethyl -4//- 1, 4a- orooano 2 - phenant hrof |

, 2-Cc] pyran-7-carboxylic acid 1H NMVR (CDBOD 500 Mz, ppm d 0.77 (s, 3H),
0.78 (d, 3H, partially obscured)@;%@gééd”l H% 6 Hz, 3H), 0.89 (s, 3H),
0.91 (d, 3H, partially obscur edjF=+ . 1. 22 (s, 3H, 1.20 - 1.36
(m, 1.40 - 1.57 n},158-172(n),178-198qiélnz 2.13 (m IH, 2.20
m 1H), 2.38 (d§heiplpwing compoyngds werg prepangd upigg methodsanglpgonps to thipse 3. 21( d,

(
=10. b d), 3.47 (d, J=12.2, 3.50- 3. 63
C i G

HN O\/OH _

@%"

N,
N/ /v,

;_\

111 RI=H (15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-[5-(aminocarbonyl)-
rRI= g 1H-1,2 4-triazol-1-yl]-15-[(4-aminotetrahydro-2 H-pyran-4-yl)methoxy]-
A=0 8-[(1R)-1,2-dimethylpropyl}-1,6,6a,7,8,9,10,10a,10b,11,12,12a-
dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

phenanthro[1,2-c]pyran-7-carboxylic acid

'H NMR (CD;0D, 500 MHz, ppm) & 0.77 (s, 3H), 0.78 (d, 3H, partially obscured), 0.86 (d,
J=6.6 Hz, 3H), 0.89 (s, 3H), 0.91 (d, 3H, partially obscured), 1.15 (s, 3H), 1.22 (s, 3H), 1.20 —
1.36 (m), 1.40 -~ 1.57 (m), 1.58 — 1.72 (m), 1.78 — 1.98 (m), 2.13 (m, 1H), 2.20 (m, 1H), 2.38
(dd, J=13.5, 6.6 Hz, 1H), 2.85 (s, 1H), 2.90 (m, 1H), 3.21(d, J=10.0 Hz, 1H), 3.31 ( partially
obscured), 3.47 (d, J=12.2, 1H), 3.50-3.63 (m, 4H), 3.72 (m, 1H), 3.93 (d, J=11.9 Hz, 1H),
4.01 (d, J=10.1 Hz, 1H), 5.46 (m, 1H), 6.67 (m, 1H), 8.08 (s, 1H).

Mass spectrum: (ESI) m/z = 696.61 (M+H).
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4.01 (
spectr

d, J=10.1 Hz, IH), 5.46 (m IH, 6.67 (m IH), 8.08 (s, IH. Mss
um (ESI) mz = 696.61 (MrH). 112 R1L = H (1S, 4aR, 6aSJR, SR, 1CaR

1ObR, 12&RVOR4R/0198R) - 15-[ (4-am notetrahydro- Rp = Me  PCT/US2009/004557

2H pyr

an-4-yl)nmethoxy]-8-[(1/7?)-1,2-di nethyl propyl]-14-[5- A= 0

[ (et hyl am no) carbonyl -7 H | ,2,4-triazol-l -yl]- 1 alO 0 b
a- dodecahydro-| *a*Qa-tetranet hyl - -1, 4a-propano- 2

H phenant hr of |

, 2-C] pyran-7- carboxylic acid 1H NWR (CD3CD 500 MHz, ppm d

0.78 3H, 10- (

0. 90 ES“23H§ RIG Ec (1§4M%§$?Pa scurﬁ%? %E%R)&ﬂ:’ %ﬁ?‘,““&’“ﬁ‘%“%ﬁé”’ 3H),

%. ig - 167z21 %nﬂ _8( }Hj)yfhﬁé(yr))meﬂloif}] Bﬂ(lR)FDZSQn&ﬁy%I)Syé]J?idQ- l?,zi)(dg o
=13. 3, 6. , . |2, arti , 2.

(s, 3H), 3.2240J=l (2i( thzlsm’?ﬂvﬁwcgbgeyﬁ 1%'21@. g{@ur ed), 3.47 (d,

j:éi- ga H)_ 03-15E|-Z3- l‘f31 6657‘% 10%02?0& M, 132*[% déd&%h&&}o ﬂ&élsloz%’ téﬂ?amét@p

sbect rum ( E-S' 1) mz 7 -(D 4i5pr()pﬂﬂd)2H bbﬁnd'i’iIhm[ll\/b-c]pyran 7 carboxyhc a01d'

i o 1y POy G-I S W A b 7 vk a7 €y |

= O 15- t | HB.

0, 104 LR E IS0 0%s, %‘22&3§r%‘."’)l’f?‘é%‘%‘fb§§%5§?¥é%lﬁfiﬁmh??yf?l:171(’5’63’%‘ 12682

AL -1 | Ag7Deoparse—21.68 Gingraid tmolH), 2:26] (uy rl&h; 7.3€ 4ddydxy3.Be6.ddia) 1H) NRR(S,

.57 (D288 pBRghy Sogsuded. o Bp. 28D o, dli1e . BHlos R} D sded Betigy

1.14 (%bs&h‘éd) B. 4?72(d§ $=18H)1H)13398-3.63 (d 4 1)1 3. 721(xﬁ7u=l) 5. 9%8(d( mu QHJZ?»lfdm 'H,

Ty (MI(QJ H-1 Ha 15D, %&u{aaﬁ'{)yﬁ%)gs(ﬁglgg &gg')(ssmmés 450 3 50 ( 2H

1H), 2 £

pzl;?t I gl Xss%gggﬂ{rﬁdgESIgmgﬁ (7(i|0 7%@4@” lally obscured), 3.53 (dd, rnI H,

parti al y scur ed ftially obscured), 3.62 (d, IH,

partially obscured), 3.80 (m I H, partlally obscured),

113 RI=Me (1S,4aR,6aS,7R,8R,10aR,10bR,12aR 14R,15R)-8-[(1R)-1,2-

RI = Me dimethylpropyl]-14-[5-[(methylamino)carbonyl]-/H-1,2,4-triazol-1-yl]-
A=0 15-[[tetrahydro-4-(methylamino)-2H-pyran-4-ylJmethoxy]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid

'H NMR (CDs0D, 500 MHz, ppm) & 0.77 (s, 3H), 0.78 (d, 3H, partially obscured), 0.87 (d,
J=6.6 Hz, 3H), 0.90 (d, 3H, partially obscured), 0.92 (s, 3H), 1.14 (s, 3H), 1.22 (s, 3H), 1.23 —
1.72 (m), 1.77 - 1.98 (m), 2.13 (m, 1H), 2.20 (m, 1H), 2.38 (dd, partially obscured, 1H), 2.39
(s, 3H), 2.85 (s, 1H),2.90 (m, partially obscured, 1H), 2.93 (s, 3H), 3.32-3.39 (m, 2H,
partially obscured), 3.50 (d, 1H, partially obscured), 3.53 (dd, 1H, partially obscured), 3.60
(m, 1H, partially obscured), 3.62 (d, 1H, partially obscured), 3.80 (m, 1H, partially obscured),
3.85(m, 2H, partially obscured), 4.15 (d, J=10.0 Hz, 1H), 5.46 (m, 1H), 6.65 (m, 1H), 8.07 (s,
1H).

Mass spectrum: (ESI) m/z = 724.69 (M+H).
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3.85(m 2H, partially obscured), 4.15 (d, J=10.0 Hz, IH), 5.46 (m IH,
6.65 (m IH), 807 (s, IH. Mss spectrum (ESI) mz = 724.69 (MtH). 114 Rl
= H (1S, ve201aR0IR, 8R, 10a , 1R, 12a/?, 1AR, 15R)-  PCT/US2009/004557

15-[ (4-am notetrahydro- 2

-pyran-4-yl)nmethoxy]-8-[(I/?)-1,2-di net hyl propyl ] - 14 [5- Rp =i-Pr A=0
[(net \Ilnmrn\nnrhnn\ll'l Z H |l 2 A-trigzol-1-v|1-

6a, 7 89—
10, 10d, Hldp, 1RIE2H1 24 |ddd4aR G878, 8R11Q?e{? BOleti’eﬁbRélélt& hﬁf@r}ﬁr[(“-wotetr?hcggj
h
éoéawﬁi;?ngﬁr,é& e e SOk PR LS RIS (500

J=6.6 {Hz, 3I-24 (689 s[(matﬂi)rlanﬁn@)lzaxbdnyu:]ﬂ-ﬁz 43hiazplar-tyl ally obscured) .1.116
3H 1.2

fs1 7d{)(rr) 1. go - 1. 9‘8‘:}(5?.73 (9319%02( h&bihﬂz 1%aée‘}?‘ﬁ%byérpo1,:8%2353'(%}“'3?134'

13.4, 16.4 Ha, IH, 2. ' .ok, : ‘HH,

parti IIv 0 sculr_?ad) 8@1(1%@ ﬂrw?nﬁzﬂgg)h%ﬁ&aﬁtwlo%%#%? Cagoo}f II?SCIHJ = 11.17

Hz, IH)HISNH!L(GD&D(:B@O IQllH)z, pPmy 3(00718 (st H),d. BB(dd 3H,) partialy dabédnredD,H) 87&199 d,

Voos doBi6 M SDEAER (- ol 46 Gt patiaibrebses i, (b6 (B Hleh? 6. W, 1o

7 | | P
i et By b St 12 1 L7 g M BHIPLTO CPho (m, 180, 1 9B, (). 215 g, LH),
tr |6 aé g 12.20 gm] LH}SQ[f[St(dd,rhhyal Aoé,ellzmz;lﬂmy% ggn(s;aﬂ)rzzo PP oyr ARDA3. yBKdgelt:h(r)ﬁy]th
1, , - , , - -
aH 1|2 @p@ﬁ%ﬁrﬁg) p’h%fgﬁ’r iﬁopaffaﬁyeﬁ q‘ééﬂb’é:j?ﬁﬂ%eil% AR tm

CD3OD), 7 1 | s
(oot Mmoo 163 39, 2080 Lot B0 e )
1.12 (slH)3§4)62(m,i_vH)(% 7(§H)1H)1 24 (d, J=6.6 Hz, 3H), 1.25 (d J 6 5 Hz, 3H),

113 | NiadsQpb&um L #$) 72 =988 vt 1 (M IH), 2.18

115 RI=Me (15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-
RII = i_pr dimethylpropyl]-14-[5-[[(1-methylethyl)amino]carbonyl]-1H-1,2,4-
A=0O triazol-1-yl]-15-[[tetrahydro-4-(methylamino)-2H-pyran-4-yljmethoxy]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid

'H NMR (CD;0D, 500 MHz, ppm) 6 0.76 (s, 3H), 0.77 (d, 3H, partially obscured), 0.85 (d,
J=6.8 Hz, 3H), 0.89 (d, 3H, partially obscured), 0.90 (s, 3H), 1.12 (s, 3H), 1.20 (s, 3H), 1.24
(d, J=6.6 Hz, 3H), 1.25 (d, J=6.5 Hz, 3H), 1.13 — 1.70 (m), 1.76 — 1.96 (m), 2.11 (m, 1H), 2.18
(m, 1H), 2.36 (dd, partially obscured, 1H), 2.39 (s, 3H), 2.83 (s, 1H), 2.90 (m, 1H), 3.32-3.39
(m, 2H, partially obscured), 3.48 (d, J =11.8 Hz, 1H), 3.51 (dd,J=11.7,2.1 Hz 1H,), 3.59
(d, 1H, partially obscured), 3.60 (m, 1H, partially obscured), 3.78 (m, 1H, partially obscured),
3.81(d, 1H, partially obscured), 3.86(d, J = 12.0 Hz, 1H), 4.11 (d, J=9.7 Hz, 1H), 4.18 (m,
1H), 5.44 (m, 1H), 6.58 (m, 1H), 8.05 (s, 1H).

Mass spectrum: (ESI) m/z = 752.80 (M+H).
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(m IH), 2.36 (dd, partially obscured, IH), 2.39 (s, 3H), 2.83 (s, IH),

2.90 (m IH, 3.32-3.39 ( m 2H, partially obscured), 3.48 (d, J = 11.8 Hz,
| H), 3.5w0adio/0lo2e311.7, 2.1 Hz IH,), 3.59 (d, |IH partirarlus2abscissed),

3.60 (m IH, partially obscured), 3.78 (m IH partially obscured), 3.81(d,
IH, partially obscured), 3.86(d, J = 12.0 Hz, IH), 4.1 1 (d, J=9.7 Hz, IH),
4.18 (m IH, 544 (m IH, 6.58§§ ”}_)DLES'OS(S’ I H). Mass spectrum

(ESI) mz = 752.80 (MtH). EXAVPLE
('S, 4aR, 6as, 7R  SEARRASONR A 205\ OFF \ SR 181 R DRI ZRpYTang 0D, 8-
trimet hyl but yl ] ]-8-[ 271, 2-di met hy 4-15-(4-pyridinyl)-7
-1, 2, mmladmtyllmmq E(IR)-6 mnVeﬂsylgropyt) meué (4=_lmdui}zl) 18:1,24-tdezdclaklldr o-

Tooat pyrRr  EA BRI Laitan a0 h e G s D e il oot
, 16bR, pl%a&thrl)f\l?z o} hn-71&rhdxy ﬂB)ama amno-2,3 , 3-trinethyl butyl]oxy] -
14(5 br ono- 4tr|azol 1-yl)-8-[( 1R) 12 di met hyl propyl ] -

1,6, 6a,7,8, 9 10 103. 1b, 11, 12, 12a- ecy 1, 6a,8
10a-tetranet hyl - 4a- M%o 2 H- 2 c] n- 7 céklgo@éi/llc aci d
(Exarrpl e 11, 37Br2 ng, .044: ol um bonat e

4-(4, 4,5, 5- Petf anet |
31

mol ), pal | agiNr

dlcyclohqiyl

di oxane ( Z Ianket ed with en ahdyfiear@dyTy~a m crowave at
15Q0C fo . The mixture We€"edWed toA Jomtemperature, filtered
and purified by reverse phase HPLC using a 19 50 nm Sunfire Preparative
Cl 8 OBD colum eluting with acetonitrile/water + 0.1% TFA. Product

fractions were eXxapspeatiod o (IS, 426287 RBRADaR1ObRA 2aRAURIIS RY1 S{ @&} @+ and

b 1 th tl id

CEr L1 1RO Ak tematy T - AR O Bt Vb R 6274 (s, 3m

'\/El)o Qillgl@tl{ roé@] 1Meéa 7 @ 9 170 ((fa 10%'11 wiza-@ocfeéa}(y%m Q"éa,ﬂ}@a’-tegaﬁ@thgfﬂ-ﬂﬁ"'
f ,4a-propano- 2H-phenanthro[1 2 c]pyran -7- carz)oxyhc acid (Example 11, 37.2 mg, 0.044

14. 4 nghoO 06 ol &

4,6 -trii s§$F$ bi Etnanyl

mmol), cesium carbonate (255 mg, 0.78 mmol), 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)pyridine (129 mg, 0.63 mmol), palladium (II) acetate (14.4 mg, 0.06 mmol) and 2-
dicyclohexylphosphino-2',4',6'-triisopropylbiphenyl (24 mg, 0.05 mmol) in dioxane (1.2 mL)

15  was blanketed with nitrogen and heated in a microwave at 150°C for 45 minutes. The mixture
was cooled to room temperature, filtered and purified by reverse phase HPLC using a 19 x 150
mm Sunfire Preparative C18 OBD column eluting with acetonitrile/water + 0.1% TFA. Product
fractions were evaporated and freeze-dried from a mixture of ethanol and benzene to give the
title compound (5.9 mg) as a white solid (trifluoroacetic acid salt).

20 'H NMR (CD;0D, 600MHz, ppm) & 0.74 (s, 3H, Me), 0.76 (d, 3H, Me), 0.77 (s,
3H, Me), 0.85 (s, 9H, Me), 0.86 (d, 3H, Me), 0.87 (s, 3H, Me), 0.90 (d, 3H, Me), 1.17 (s, 3H,
Me), 1.21 (s, 3H, Me), 1.23-1.34 (m), 1.41-1.45 (m), 1.48-1.65 (m), 1.82-1.98 (m), 2.06-2.11
(m), 2.13-2.21 (m), 2.62 (dd, 1H, H13), 2.85 (s, 1H, H7), 2.87 (d, 1H), 3.46 (d, 1H), 3.56 (dd,
1H), 3.65 (d, 1H), 3.68 (d, 1H), 3.82 (d, 1H), 4.03 (d, 1H), 5.62 (dd, 1H, HS), 5.88 (m, 1H, H14),

25  7.96 (brd, 2H, pyridyl H), 8.21 (s, 1H, triazole) and 8.90 (br d, 2H, pyridyl H).

Mass spectrum: (ESI) m/z =730.71 (M+H).
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Me), 1.21 (s, 3H5 Me), 1.23-1.34 (m, 1.41-1.45 (n), 1.48-1.65 (m,
.82-1.98 (m, 2.06-2.121 (m, 2.13-2.21 (m, 2.62 (dd, IH H13), 2.85 (s,
H, H7), WOo&@1ofad920BH), 3.46 (d, IH, 3.56 (dd, IH), 3.6Fctdis20094537 68 (d,
H, 3.82 (d, IH), 4.03 (d, IH), 5.62 (dd, IH H5), 5.88 (m IH H4), 7.96
br d, 2H, pyridyl H), 8.21 (s, IH triazole) and 8.90 (br d, 2H, pyridyl
H). Mass spectrum (ESI) mz = 730.71 (MtH). EXAMPLE 173 ( ALTERNATI VE
YNTHESI S) (I S, 4R, 6aS, 7R, SRLOeJi L 4R \5R) - | 5-[ [ (2Ry2- anmo- 2, 3, 3-
ri met hyl butyl ] oxy]-8-[ (I 2-dinmeth Ipro 14-[5-(4-pyridinyl)-i
|,2,4-triazol-1-yl]- 1,86, Ga(AfdjéEwAI@) { SISJ?l 12, 12a- dodecahydr o-
a, 8, 10a-tetranethyl-4 -1, 4a-propano- 2/7 phenanthro[

c] pyr an- 7- cafgoy a@ﬁ@m1&1@@@191@@5&1@&141@1‘1512}11151[[@;1) al£nide-2(#383 g,
0.046 nol) and I\I—[(1E5- {di’'met hyl’am no) net hyl i dene] ps/rrl di ne- 4- car boxani de

(0. jgﬁ tgimethy0b@yHoxyl-8-H(1&¢-d12- dmfathxlp(apék 1141 4|°rﬂ_5)(4\1®381d3md L&-ba, Mrrlcahglnl yHogen
Cenper P ard A 200 BR TDEAL.4Ad 2R ebeabudsl pad dPede By R BT iR Mo

nmm Su;ﬁueh@ntﬁf@pgr ﬁﬁmﬂm&m@a@m um eluting with acetonitrile/water +
0.1% The product fractions were conbined, concentrated under vacuum

and freeze-dried to gi v@\t/ﬁé title compound. (2 21 g) whi tNQﬂId
(trifluoroacetic aci 2l 1 . - CONVE MPLE 173

SALT A portionyof the ' iclacid salt fr ¢
ol ) was djgsthves anol ( ) and the sol B of eS¢ dwith 9

m. of 1: .;L‘,Nl\/e 2 G e sol ution was [oaded ontgn.a ) Dovvex(r) 1X8
chl oride fgfm%?on: gxchange resin (489%°C 34 g, W%/g méq/ |) and t he col um
was el uted\with 171, MeEhkkER9 (120 mL). The el uanf\was concentrated in vacuo

to renove nost of the acetonitrile and then frozen and |yophilized to give

0.72 g of the hydrochloride salt as a white solid.
10 A suspension of Intermediate 33 (2.83 g, 0. 046 mol) and N-[(1E)-

/-\—_H

S
t
1,6
1. 2-

(dimethylamino)methylidene]pyridine-4-carboxamide (0.93 g, 0.052 mol) in acetic acid (44.4
mL) was blanketed with nitrogen and heated in a 90°C oil bath for 1 hour. The mixture was
cooled to room temperature, evaporated and purified by reverse phase HPLC using a 19 x 150
mm Sunfire Preparative C18 OBD column eluting with acetonitrile/water + 0.1% TFA. The
15  product fractions were combined, concentrated under vacuum and freeze-dried to give the title

compound (2.21 g) as a whité solid (trifluoroacetic acid salt).

CONVERSION OF EXAMPLE 173 TO HYDROCHLORIDE SALT

A portion of the trifluoroacetic acid salt from above (0.90 g, 1.07 mmol) was
dissolved in methanol (9 mL) and the solution was diluted with 9 mL of 1:1 MeCN/H,O. The
20  solution was loaded onto a column of Dowex® 1X8 chloride form ion exchange resin (48 mL,
~34 g, ~1.8 meq/g) and the column was eluted with 1:1 MeCN/H,0 (120 mL). The eluant was
concentrated in vacuo to remove most of the acetonitrile and then frozen and lyophilized to give

0.72 g of the hydrochloride salt as a white solid.

CONVERSION OF EXAMPLE 173 TO FREE BASE

25 A portion of the trifluoroacetic acid salt from above (35.2 mg, 0.042 mmol) was
dissolved in ethyl acetate (10 mL) and the solution was washed with sat. NaHCO; (3 mL)
followed by brine (3 mL). The separated organic layer was dried over Na,SO4 and evaporated in

vacuo to give a glassy solid. The solid was dissolved in benzene and a small amount of
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CONVERSI ON OF EXAMPLE 173 TO FREE BASE A portion of the trifluoroacetic
acid salt fromabove (35.2 ng, 0.042 mmol) was dissolved in ethyl acetate
(10 L) awo20tv1smBuUti on was washed with sat. NaHCO 3 ( BCwips2d600l0bed by
brine (3 nL). The separated organic |ayer was dried over Na2SO4 and
evaporated in vacuo to give a glassy solid. The solid was dissolved in
benzene and a nall apount of met h noI nd the, solution S fr zen and .

| yophim?g grev@ wipnovasTeAenaRg [YIRISAsAde Bt 24- RELQS Tho fTFeIbaSEYds Rpdite
(CDBOQthQON+E ppm) d 0.73 (s, 3H M), 0.86 (d, 3H M), 0.79 (s, 3H
Me), 0.81 (s, 9H, Me), 0.87 (d, 3H, M), 0.89 (s, 3H, M), 0.92 (d, 3H,
Me), 1.23 (s, 3HH MR ((EDZGDQ SOO0SIHZ, vpn) 61) 73%,]313,81\/1@1)0 861(d38H11\/ﬂe5 Q.79 (s,1. 53
(t, 59-

S 15! i Mg siS ol Rrey Ora @ R Mo i 3Hs Mo (£ atpdidat 251, 318,
5 39,00, 15 Rt g Ao a1 2218 G 1 33 ) 158, P01, ()81 A, S0hS. 1

H pyrd. Qlly(d mn) B118, (m) 1.1B42. 21r(ra)zdl2é}2 3B(MO1KY 2.58 (dd, phiy HAF), 2198, (sMeHs

B A 3 1 S S 5 WP O

[ 5- (4-987 (di1nNY] pisy, 5143-3.92 ?m4IHrH5lZl 17.81 d/b]Hlpyndyl H), 8. 18(s H, triazole), 8.79
5-[[(2i?)-2,3,3-tFi net hyl - 2- (mét hy anlno)buty ] oxy] - . 6a,7,8,9, 10, 10a,
10b, XAd, Espzadﬂdﬂbcahydro- 1,6a,8, 1Ca-tetranethyl- 4//- 1, 4a- pr opano- 2

Hphenant hro[ | hoxyl termedi ate 34 (166 ng, 0.22
I%I) was dlssolvgﬁgﬁﬁcacetﬁﬁggcré #ﬁ%ﬂﬁQQ %ﬂder nitrogen. To this
solution was added N-[ (| E)-(di nmethyl am no) net hyli dene] pyri di ne-4-

carboxami de (47 ng, 0.27 nmol) anggégggﬁiigéiing sol ution heated at 90C.

After two hours the reaction was ool to roomtenperature then
concentrated i n M3HAR,6abITR SR UOLR, | CHR 1 D4R 1 4R XSR)" 8-[(VR)- 1d2-FsAEtH§Kbropy1 vE4-hanol
t hen purlfled b¥ HPLC (30x100 mm \Waters Sunfi
-(4-pyridinyl)-1H-1,2,4-triazol-1-y1]-15-[[(2R)-2,3,3 trlmethyl 2-(methylamino)butyl]oxy]-
15 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,64a,8,10a-tetramethyl-4H-1,4a-propano-2H-

phenanthro[1,2-c]pyran-7-carboxylic acid

20 Intermediate 34 (166 mg, 0.22 mmol) was dissolved in acetic acid (7.5 mL) under
nitrogen. To this solution was added N-[(1E)-(dimethylamino)methylidene]pyridine-4-
carboxamide (47 mg, 0.27 mmol) and the resulting solution heated at 90°C. After two hours the
reaction was allowed to cool to room temperature then concentrated in vacuo. The crude
reaction mixture was dissolved in methanol then purified by HPLC (30x100 mm Waters Sunfire

25  column, 5um, UV detection, 30-100% MeCN/water with 0.05% TFA over 20 minutes). The
product fractions were partially concentrated by rotovap then frozen and lyophilized overnight to
provide the title compound (128 mg) as an amorphous white solid.

'H NMR (CD;0D, 500 MHz, ppm) & 0.73 (s, 3H), 0.77 (d, J=6.9 Hz, 3H), 0.78
(s, 3H), 0.86 (d, J=6.6 Hz, 3H), 0.89 (s, 9H), 0.89 (d, 3H, partially obscured), 0.91 (s, 3H), 1.17
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colum, 5mm UV detection, 30-100% MeCN water with 0.05% TFA over 20

m nutes). The product fractions were partially concentrated by rotovap then

frozen amslolzgmphpioszed overni ght to provide the title ceocpasee9©i487 ng) as

an anorphous white solid. 1H NVR (CD30D, 500 WMHz, ppm d 0.73 (s, 3H), 0.77

(d J69Hz 3H), 0.78 (s, 3H) 086(d J66Hz 3H), 0.89 (s, 9H) 089
rtlaIIy obscur ed) 24

td S(ﬁ?) 12245 3H) 134 b8 (rz_l) 11581 §0§4n()n¥ 1§H)2 2@?%621%)325\94% 3@ @7§7(dd
5“12pa<ﬁa'ﬁ"'r%é§‘?£§F@§‘ég?féﬁ> 35380, plfs g 3,0 iy, i) S, w0 10 Bl Bke

3. 67 ((dd, 8. 7H{HZZOH2|)1H§538314((de &inllH)l—]z67(d,-|)I,84I®ZZIQ-H 3.840d,9=Hr.2 HZ)

oo T Wb i e it fr R B AT

18R, /?, 1AR, 15R) 15[[(2/’?) 2-am no-2,3 , 3-
trimethyl butyl]oxy]-8-[(1/?)-1,2-di met hyl propyl] 14-[5-(5-pyrimdinyl)-///-
|, 2, 4-tri azol - | -Maps Spectusa (BSB p97 =134 B(MHh, 11, 12, 12a- dodecahydr o-
1, 6a, 8, 1l0a-tetranethyl -4 -1, 4a-propano-2/7- phenanthro[l
, 2-c] pyran-7-carboxylic acid N-[(l
) (di met hyl am no) et hyl i dene] pyr i XCAMPLE- & boxam de (13.8 ng, 0.077 mmol)

neet o aci d (1. RS 0y onE SRR SO YR Salleo gkt Vel b "

sqlput i tBifhek uévﬁéxﬂes;mﬁﬁqi 2(&&)::&?91% CF/% §5 qglhnmlmrfmgmltzgﬂ%&o@mﬂg;

heated to Af'ter 30" m nutes NVR showed conpl ete

converlk$ 6%71809 bo,do b, lil'lhél%deﬂ‘#%h}’dfpxlt,@# & Lartetrannsitlod-476 Ldeamepanepdilat ur e,
di | ute tﬁm g no!m,l g QLAt ed under reduced pressure to give a
Iight 2] 'Fhe re idué " was dissolved in nethanol and purified
usi ng tvvo HPLC runs ( ~25 mg / run) on a 30 x 150 mm Sunfire Prep C 8 OBD
10 mm columm by eluting with acetonitrile/water + 0.1%TFA. The total flow

rate was 20 ni/nin and ?*I&er 'FalPLC met hodoerrpl oyed a 1\2%\2 te 2(9%/%0%
L 7 l N, 14 B3

15
N-[(1E)-(dimethylamino)methylidene]pyrimidine-5-carboxamide (13.8 mg, 0.077

mmol) was added to a stirred solution of Intermediate 33 (50.7 mg, 0.069 mmol) in acetic acid
(1.0 ml, 17.47 mmol). The reaction mixture was a light yellow solution that was degassed (2x)
and placed under nitrogen before being heated to 90°C. After 30 minutes, LCMS and 'H NMR

20  showed complete conversion to product. The reaction mixture was cooled to room temperature,
diluted with methanol, and evaporated under reduced pressure to give a light yellow residue.
The residue was dissolved in methanol and purified using two HPLC runs (~25 mg / run) on a 30
x 150 mm Sunfire Prep C18 OBD 10 um column by eluting with acetonitrile/water + 0.1% TFA.
The total flow rate was 20 ml/min and the HPLC method employed a 17 minute 20%-100%

25  acetonitrile/water gradient followed by a 2 minute acetonitrile flush. The product fractions were
combined, the solvent was evaporated under reduced pressure, and the residue was lyophilized
from ethanol and benzene to give the title compound (29.0 mg) as a white solid.

'H NMR (CD;0D, 500 MHz, ppm) & 0.78 (s, 3H, Me), 0.79 (d, 3H, Me), 0.80 (s,
3H, Me), 0.88 (d, 3H, Me), 0.88 (s, 9H, t-bu), 0.91 (s, 3H, Me), 0.92 (d, 3H, Me), 1.18 (s, 3H,
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acetonitrile/water gradient followed by a 2 mnute acetonitrile flush. The
product fractions were conbined, the solvent was evaporated under reduced
pr essur e,wandikheosesi due was | yophilized from et hanol &od/usesmemnssto gi ve
the title conmpound (29.0 ng) as a white solid. 1H NVR (CD30D, 500 MHz, ppm
d 0.78 (s, 3H M), 0.79 (d, 3H M), 0.80 (s, 3H, M), 0.88 (d, 3H, M),

V55 (89,3142 et eDa b8 ), L AT aTmion bl it B0 fpd 0B84 01

2
(rr) 2(n972 31)5%5(@’ 2%43(5%1}?53{@22 8% (é‘i}f,qlﬂﬁg %bhgd",]@) 3%83& 1) 3'5'24(3{)&'7) L a5

(d | H)H) 21665(d(1:H) BH,(d51182 3(8ﬁd(d ﬂH) <H53(d 3 HJ.95.62 681, (b, HSMY, 5. m4)86 ®,24, (s
tri o Mass Spectrum (ESI
o ?Aéi/aﬁfjf“%&h%{{%l ?)ngfﬁa%géé%l‘g@giw /3, 10 7. 12a(R, 14??,

15B) - H 1R) - 1, 2-Kiases puctrdi@ PEST) m/A4-731.71 (M+H).

[ 5-(4-pyridi nyI)-IH—I 2,4-triazol -1-yl]-15-[[tetrahydro-4-(nethyl am no)-2
H pyran- 4- yl]nethoxy]-l 6, 6a, 7, 8,9, 10, 10a, 10b, |

|, 12, 12a- dodecahydr o- | 6a 8, 10a- t ¢ Al lpyig1” H |, 4apropano- 2 -phenant hrof

1 2- c]pyran 7- carboxyllc acid A solUtTon of Intermediate 36 (710 m% 0. 95
ol ) in acetic @&iHdR(628,7RIR, MR, 10Whi 2R, IR, lh51R\)r§-(I(1R) 1,2- dlmethylpro ]-14-

E)-(di o t Ilde ] pyrii car,boxam 05 nmol )
and ¢ g R T s R P B Rk 6P Rangtir (e

r a@ct i Ainsthexyq 06,661 7180, 1,002, 1 GBTPEN 211 B5-8od¢tARydrO NCEU)S | 04-frahittinaCarp 1 4hhe
crude product m xture was suspended i n_met hanol (3 rrL) and filtered through

a si ntREPRANOy Fphenandiel L,2-¢hyran-7raghoxylimacifuri fi ed by preparative HPLC
(19x100 mm Waters Sunfire columm, 5mm UV-detection, 30-100% MeCN wat er
wi th 0.05% TFA over 20 m nutes). The product fractions _were conbi ned and

partially concentrated %y/?'bt ovap the frozen and |yophiyized Owog'L ve the
title conpound (500 : ass |t solid. ECIOE
ppm) d 0.78 (/SH, 3 p/a.tlally <\/N/’

| HaN | N

HN L HN
ffo A AGOH, 90°C fﬁo
o ] Intermediate 36 o
15 A solution of Intermediate 36 (710 mg, 0.95 mmol) in acetic acid (29 mL) was

treated with N-[(1 E)-(dimethylamino)methylidene]pyridine-4-carboxamide (186 mg, 1.05 mmol)
and this mixture was heated to 90°C under nitrogen. After 0.5 hours the reaction was cooled to
room temperature then concentrated in vacuo. The crude product mixture was suspended in
methanol (3 mL) and filtered through a sintered glass funnel. The filtrate was purified by

20  preparative HPLC (19x100 mm Waters Sunfire column, Sum, UV-detection, 30-100%
MeCN/water with 0.05% TFA over 20 minutes). The product fractions were combined and
partially concentrated by rotovap then frozen and lyophilized to give the title compound (500
mg) as a white amorphous solid.

'H NMR (CDs0D, 500 MHz, ppm) & 0.78 (s, 3H), 0.79 (d, 3H, partially

25  obscured), 0.87 (d, J=6.6 Hz, 3H), 0.91 (d, 3H, partially obscured), 0.92 (s, 3H), 1.17 (s, 3H),
1.21 (s, 3H), 1.23 -1.78 (m), 1.84 -2.05 (m), 2.12 — 2.23 (m, 2H), 2.40 (s, 3H), 2.54 (dd, J=13.8,
6.2 Hz, 1H), 2.85 (s, 1H), 2.88 (m, 1H, partially obscured), 3.28-3.36 ( m, 2H, partially
obscured), 3.43 (d, J=11.2 Hz, 1H), 3.50 (d, J=12.1 Hz, 1H), 3.56 (dd, J=11.6, 1.6 Hz, 1H),
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obscured), 0.87 (d, J=6.6 Hz, 3H), 0.91 (d, 3H, partially obscured), 0.92
(s, 3H, 1.17 (s, 3H, 1.21 (s, 3H, 1.23 -1.78 (m, 1.84 -2.05 (m, 2.12 -
2.23 (m wep1cagm3(s, 3H), 2.54 (dd, J=13.8, 6.2 Hz, | PCT/R285/004557 1 H),
2.88 (m IH, partially obscured), 3.28-3.36 ( m 2H, partially obscured),
3.43 (d, J=I 1.2 Hz, IH), 3.50 ( d, J=12.1 Hz, IH), 3.56 (dd, J=I 1.6, 1.6
Hz, | 3,63 (m |H partially obscured), 3.67 (d, IH rtial cured),
3. 76 -3-63 @, (B pasiplly obsoyred)y 3.634d, BHI—B%V%IPIIL?}‘?I’%P%)’(%GT %,6 @!:é?s(%?aﬁ%,

8. 00 (joo, S 2 e, . r mz =
744. 6% i\?&ﬁ ’.1%@3@31%%92%8%%@2&(1%% g%ﬁﬁﬁ sy%%r?%rﬁépar ed using

nmet hods anal ogouMlassoSpdetram: (€S m/bed4dro6t(Merih).ecedi ng exanples: RL = H

(\'S, 4aR, 6aS, 7R, SR, 10a/?, 10bR/\ 2a/?, 1AR, 15R)-1 5-[[(2i?)-2-am no- 182 A
= 2,3-dinethyl butyl]Joxy]-8-[(I/?)-1,2-di nmet hyl propyl]-214-[5-(3-

pyridinyl)-/ HI1,2, 4-triazol-Il-yl]-1,6,6a,7,8,9, 10, 10a, 10b, |

1, 2, 12adodecahydro- 1, 6a, 8, 10a 2:200 1, 4a- pr opano- 2 Hphenant hr of

1, 2-c]pyran-7-c Mo i 7, , 3H,
Me), 0.77 (d, 3@%@1&89%“?%%55}:gﬁ%eﬁgg%]_g%g?g,"Q%%?,ds%@)g?ogg‘.‘%é’t ?1%633H,
M), QleBGritfed. in B¢ prvéddindenples: 3H, Me). 0.90 (d, 3H Me). 1.17 (s, 3H,
Me), 1.21 (s, 3H, Me), 1.22-1.35 (m), 1.40-1 45 n), 1.49-1.66 (n),
1.68-1.75 (n), 1.81-1.98 (m), 2.05-2.1 1 (mMN:Z.13-2.22 (n), 2.55 (dd, IH,
H13), 2.85 (s, |H H7), 2.89 (d,alH), 3.44 €d: IZH). 3.48 (d, IH), 3.53 (dd,
IH), 3.61 (d, I'H. 3.80 (d, 7" 4.00 (¢ TR T 5-50¢dd, |H H5). 5.80-5.86
(m IH H4), 7.67 (dd, I'HAH, 81 riaziole), 8.22 (d, IH,
ArH), 8.74 (broad, IH AgH), N8 94: AfH). Mass Spectrum (ESI)
mz = 116.1 (MH).RL = M (1S, 4aR SR 10aJi, 1CbR 12a/?, 14R 15R)-
15-[[(2i ?)-2, 3- 183 N

RI=H (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-
= 2,3-dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-
—N pyridinyl)-1H-1,2 4-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-
g \ / dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[ 1,2-c]pyran-7-carboxylic acid

'H NMR (CD;0D, 600 MHz, ppm) & 0.77 (s, 3H, Me), 0.77 (d, 3H, Me), 0.78 (s, 3H, Me),
0.80 (d, 3H, Me), 0.83 (d, 3H, Me), 0.86 (d, 3H, Me), 0.86 (s, 3H, Me), 0.90 (d, 3H, Me), 1.17
(s, 3H, Me), 1.21 (s, 3H, Me), 1.22-1.35 (m), 1.40-1.45 (m), 1.49-1.66 (m), 1.68-1.75 (m),
1.81-1.98 (m), 2.05-2.11 (m), 2.13-2.22 (m), 2.55 (dd, 1H, H13), 2.85 (s, 1H, H7), 2.89 (d,
1H), 3.44 (d, 1H), 3.48 (d, 1H), 3.53 (dd, 1H), 3.61 (d, 1H), 3.80 (d, 1H), 4.00 (d, 1H), 5.59
(dd, 1H, HS), 5.80-5.86 (m, 1H, H14), 7.67 (dd, 1H, ArH), 8.17 (s, 1H, triazole), 8.22 (d, 1H,
ArH), 8.74 (broad, 1H, ArH), 8.94 (broad, 1H, ArH).

Mass Spectrum: (ESI) m/z = 716.74 (M+H).

182
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A = di net hyl - 2- (et hyl am no) butyl] oxy]-8-[( 1R)- 1, 2-dinethyl propyl] -
14-[5-(3-pyridinyl)-7 -1,2,4-triazol-1-yl]- 1,6,6a,7,8,9, 10, 10a, 10b, |
|, 12, 12a-wodemahymso- | , 6a, 8, 10at et ranet hyl - 4 PCT/US2009/004557
H 1, 4a- propano- 2/ / - phenant hro[ 1, 2-c]pyran-7- carboxylic acid 1H NWR

(CD3OD, 600 MHz, ppm) d 0.74 (s, 3H, M), 0.77 (s, 3H M), 0.77 (d, 3
Me), Q81 (d 3H M) 083 (d 3H M) 085 (d 3H M) 0 88 (s—3H

Ty

., 0. 1 R13! ,
k-1 30 (hRIEMgd®) - o2 ﬁm ?&53'7‘1( 80@0651 Bk 1(235 Bl 1%) o A3 34 ()
.37 (s, 3H|ANwe), 2. 58 demet VHZ (methylamingihuty ] quyms [,(41713)1 @@ewlprpwl

d, I, 3.%4 (dd =N, [3463-6 d|rﬁyl)3H6142@Cinaid'ﬂ)1 §-76 (d, 1H, 4. 08(
. 360 (Jds LAy |y gag

s, |H el 8/27( 3

H

[H, triaz
ArlH) . Mass Spectrum tétEfilm)thyltftH:l JAa3propand-BAHhhenitithro[ H2-c]pyran-7-

IR, 6aS| 7R, SR, 10aR, Cl;‘l,i% c’L%‘g ,\4R, 15R)- 15-[[(2i?)-2-am no- 184 A
ilret hyll but vI ] oxy] - § li dimethylpropyl]-14-T5-(4- pyridinyl)

A 0a, 105k aa o #YJ&P%M% Ao oad

Iélt‘IFIFNI&If@dCIbﬂZIb,]6d01IgIH@apﬁmﬁé 0.7 12, 0P 017711311 WplotEr@h Me)l 62
TSR Pt bieh Ot S M T on MEC O ey DY g
(35 SiM8p) 2104 S0 ), 153109 (mf100- &5 (@ 1 4} celo g B{mpe)
1.
3
4

P o Pl O M el b, §§J<s g2 dgl,

1H)13. Gﬁdd 1H)13.54 (4, 1ty 3.62 (8,71 H)B-64 (4, 1HL33.76 £d,951)( 4.08 (¢4, 1HY7 . 602 8
+)(dd 31}14@{5()0'5 7bJ§)85 én‘h% (iha)! 192 (Froad, 1EHArH)B.193s, 60, tHazoldy) 8.23 (82 (

1H ArH') 87 (broad 1H ArH), 8.99 (broad, 1H, ArH).
Mass Spectrum: (ESI) m/z = 730.76 (M+H).

RI=H (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-
A= 2,3-dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-
— pyridinyl)-/H-1,2 4-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-
g N\ / N dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid

184

'H NMR (CDs0OD, 600 MHz, ppm) 6 0.76 (s, 3H, Me), 0.77 (d, 3H, Me), 0.77 (s, 3H, Me),
0.80 (d, 3H, Me), 0.82 (d, 3H, Me), 0.86 (d, 3H, Me), 0.86 (s, 3H, Me), 0.90 (d, 3H, Me), 1.17
(s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.35 (m), 1.41-1.45 (m), 1.49-1.66 (m), 1.68-1.75 (m),
1.81-1.98 (m), 2.05-2.11 (m), 2.13-2.22 (m), 2.57 (dd, 1H, H13), 2.85 (s, 1H, H7), 2.86 (d,
1H), 3.46 (d, 1H), 3.49 (d, 1H), 3.55 (dd, 1H), 3.66 (d, 1H), 3.82 (d, 1H), 4.00 (d, 1H), 5.60
(dd, 1H, H5), 5.86-5.92 (m, 1H, H14), 7.88 (d, 2H, ArH), 8.20 (s, 1H, triazole), 8.83 (broad d,
2H, ArH).

Mass Spectrum: (ESI) m/z = 716.74 (M+H).

RI=Me (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2,3-
A= dimethyl-2-(methylamino)butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-
— 14-[5-(4-pyridinyl)-1H-1,2 4-triazol-1-yl}-
é N\ / N 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-

185

carboxylic acid
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(dd, IH, H5), 5.86-5.92 (m IH H14), 7.88 (d, 2H, ArH), 8.20 (s, IH,
triazole), 8.83 (broad d, 2H, ArH). Mass Spectrum (ESI) mz = 716.74
(MtH) . 1H WdRo(0@D310BD, 600MHz, ppm d 0.72 (s, 3H, M), OPTT/USAQ0IBHESSME) ,
0.77 (s, 3H, M), 0.81 (d, 3H M), 0.83 (d, 3H, M), 0.86 (d, 3H, M),
0.88 (s, 3H, M), 0.90 (d, 3H, M), 1.17 (s, 3H, M), 1.21 (s, 3H M),
1.23- 134 (w21 43-1.45 () 1.48-1 65 (m 184108 () —203-2-08{(n),
3. ég E 'E{:IITIMF) (cm,cm (((IOMBH ppNM?O72(§GH,Me) 0.7 (J(HBH,,ME) @577((3 , 3HMe)7) , J -
Ca, 1 S yeh, 455 o, vigeB s qatybhen Bt e, wis) o @73hignch a3

| H, py r(Sdi,H W)p 12128, YH5, Me)1.28¢1.34 Ghp)1. ‘blnh48 (813, (83-165 (Y, 1 8¢+ W(m)) . Mass

spect rlugs_¢ & '(I)n)ni ?6-2 3(91 7@ § U)H %11\% 2X0 (h@aﬂﬂr‘ﬁ'l\{l; Q‘é@@cﬁl }ﬁgoz%b‘(
. 3

ooy 481, dg%@HH)wé)% (80 i) aZigm s 38dd3913k ST T OBk O3 |

Me), 1.ad 18.HBS. swm 18, BQ4Y,9.903(0r d MM, p}l‘l(ﬁ,’?i{} 871 (N1 H, ridkdte) aﬂ58(83)(br

d

]

1. 48- 1 51,65 (n), 1.69-1.76 (), 1.81-1.95 (m), 2.12-2.22 ()
2.58(d’3H(E‘;'ﬁ¢é © 2.83 (s, IH H7), 2.98 (d, IH), 3.47 (d, IH), 3.52 ([d
| H), 3.Mss(sgektruntd) (EST) 6k £d30.76)(M+31)86 (d, | H), 4.08 (d, IH), 5.46 (dd, |
H5), 6.68-6.74 (m IH HL4), 8.16 (s, IH triazole), 8.72 (d, TH ArH)),

8. 78 (fge—tHt—ArH—928f(e—t+H—ArH—Mass—Spectrum—(ESH—z=7F1+72
(MrH) | RL =| jIEfe4aR, 68315 BaBBas TRBIR71 0aRIUbR, 1 2bRY 4R, 1 3. 15-[[LD) 2, 3-

15-[[ (12/18p- 2- am no- 188

2, 3- di|met hyl| 4Tyl ] oxy] - e%["PFVh’ﬂi 2(methyl iy viispil8: 4R} §.2rdimethylpropyl]-
pyridazinyl Y-7 H N 2, 4-1t4r-[59(729;byﬂd11y91]-JHL1646ta1a30181, 91140, 10a, 10b, |

I, 12, 12a- dOde% dr O 31,&6&,9%29%56,%@16% 1,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-

H

carboxylic acid

'H NMR (CD;0D, 600MHz, ppm) & 0.68 (s, 3H, Me), 0.76 (s, 3H, Me), 0.76 (d, 3H, Me),
0.85 (d, 3H, Me), 0.85 (s, 3H, Me), 0.86 (s, 3H, Me), 0.89 (s, 3H, Me), 0.90 (d, 3H, Me), 1.14
(s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m), 1.41-1.45 (m), 1.48-1.65 (m), 1.80-1.94 (m), 2.01
(m), 2.12-2.21 (m), 2.29 (s, 3H, NMe), 2.56 (dd, 1H, H13), 2.83 (s, 1H, H7), 3.14 (d, 1H), 3.47
(d, 1H), 3.54 (dd, 1H), 3.60 (d, 1H), 3.65 (d, 1H), 3.82 (d, 1H), 4.16 (d, 1H), 5.44 (dd, 1H,
H5), 6.72 (m, 1H, H14), 8.21 (s, 1H, triazole), 7.53 (br d, 1H, pyridyl H), 8.00(br d, 1H,
pyridyl H), 8.06 (br d, 1H, pyridyl H ), 8.12 (br d, 1H, pyridyl H) and 8.86 (br d, 1H, pyridyl
H).

Mass spectrum: (ESI) m/z = 730.51 (M+H)

RI=H (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-

A= 2,3-dimethylbutylJoxy]-8-[(1R)-1,2-dimethylpropyl]-14-(5-

N— pyrazinyl-/H-1,2,4-triazol-1-yl)-1,6,6a,7,8,9,10,10a,10b,11,12,12a-
_/> dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

phenanthro[1,2-c]pyran-7-carboxylic acid

187
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4 H 1, 4a- propano- 2/ /-phenanthro[ 1, 2-c]pyran-7- carboxylic acid 1 NVR (CD

30D, 500 MHz, ppm) d 0.74 (s, 3H, M), 0.79 (d, 3H, M), 0.80 (s, 3H M),

0.82 (d, wbl201)19208. 85 (d, 3H, Me), 0.88 (d, 3H, M), 0PQ®/I(SSOO9/$H55NE),

0.92 (d, 3H, Me), 1.19 (s, 3H, M), 1.23 (s, 3H M), 1.24-1.38 (m,

1.43-1.48 (m, 1.50-1.69 (m), 1.70-1.79 (m), 1.83-2.01 (m, 207214(n’)
2 |

2'16__"712 /w\ 264 (nlnl Il_l I_I’IQ\ 2 87 {Lll—! I_I7\, (d 350 d,

IH) 3 ENNR (QIHQD 208VHadpprh) 3 0,63 (EBH,Me), BY76 3, B3, ¥ie), 0.1 (s, 3HOMd, ||H) |

Do | S Bl PRER B M0 &@ 853,308 Mo, 058 & Jrbig) oA b, ek A4
(ESI) |fs.3H: Me)71.28 (s( I\?Ilfl—DMQ)Hlﬂ 38)D,406045 K, 1. ﬁyﬂr)SSan 588165 @m), Me)|,
0.76 (g, 6931"76'({?1% 1.8%- Ybs((ﬂm) zB'rb 2'\432)(m)02%% (él&1 1@%1%@2 83% 881, 6o, Bo8 (dVE)

;

—

O 80 byt P03 55 (o B (A, 1A 3 HH, 380, vt Ao 10 )

(M, 1(d&-1H,95)(6Fs- 62741(2n A H14)) 8.18 (3 H( @ishzoldy, 8.1 &, 11 AFBI)( %78 (&, 1H?) ,
3.01”%‘ I—ng Aﬁ‘ H) 3.50 (dd, IH), 357(d I'H), 3.63 (d, I'H), 3.87
(d, IH %‘B %’546(dd IH, H5), 6.55- 6.61 (m |H H4), 7.94

(dd, IMasé\rSIg)ectanJ(QS(I)sm/zle]l'HzﬂYI&PB), 8. 30 (dd, IH, ArH, 9.33 (dd, IH,
ArH) . Mass Spectrum (ESI) n12 = 717 72 (IVH—|). Rl = H (1S, 4aR 6aS, 7R SR,

1@/9 100N 1909/ D 4AI 1 - { 2] D\ A 1.00—A
S ITCOONnN Izar 7, L1471 1, J.Jr\}- 15- [L\L }‘L anrno=— 1 9vu A —

2, 3-di (rﬁg g?/l 1114/1}—7/1!1] (iXBZ/] 42 I8, héﬁ,llsﬁ TR8% I()%Rh]}dbﬂrlqgmmg,ll‘&l{)?gGHSZR) -2-amino-
pyri midi 111, 2, 4 20 % , a
|, 12, 12a- dogétahydro- 1 , E?r ]E‘%]PP'%' f‘}‘iﬁﬁ(lﬁﬁz’ﬁimétﬁﬁbmpﬂ] P‘P[g (4-
, 4a- popanoq{2Hp t h (pb'nalazznycl])-ﬁﬁ b 4tnazalr byl i ¢ aci d

% \ /N 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-

carboxylic acid

'H NMR (CD;O0D, 500 MHz, ppm) & 0.74 (s, 3H, Me), 0.79 (d, 3H, Me), 0.80 (s, 3H, Me),
0.82 (d, 3H, Me), 0.85 (d, 3H, Me), 0.88 (d, 3H, Me), 0.90 (s, 3H, Me), 0.92 (d, 3H, Me), 1.19
(s, 3H, Me), 1.23 (s, 3H, Me), 1.24-1.38 (m), 1.43-1.48 (m), 1.50-1.69 (m), 1.70-1.79 (m),
1.83-2.01 (m), 2.07-2.14 (m), 2.16-2.25 (m), 2.64 (dd, 1H, H13), 2.87 (s, 1H, H7), 2.87 (d,
1H), 3.50 (d, 1H), 3.53 (d, 1H), 3.58 (dd, 1H), 3.70 (d, 1H), 3.85 (d, 1H), 4.04 (d, 1H), 5.62
(dd, 1H, H5), 5.85-5.92 (m, 1H, H14), 8.11 (dd, 1H, ArH), 8.27 (s, 1H, triazole), 9.47 (d, 1H,
ArH), 9.62 (broad d, 1H, ArH).

Mass Spectrum: (ESI) m/z = 717.73 (M+H).

RI=H (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-
A= 2,3-dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-
N—N pyridazinyl)-1H-1,2 4-triazol-1-yl]-

§—<\_/> 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-

tetramethyl-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-

189
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1H NMR (CD3CD, 500 MHz, ppm) d 0.67 (s, 3H, M), 0.79 (d, 3H M), 0.80 (s,
3H, M), 0.81 (d, 3H, M), 0.82 (d, 3H M), 0.88 (d, 3H M), 0.91 (s, 3H,
Me), O.92wOdp1e@Hio208e), 1.17 (s, 3H, M), 1.22 (s, 3H MeLT/UB2@4404539 (),
1.42-1.48 (m), 1.50-1.58 (m), 1.61-1.69 (m), 1.70-1.78 (n), 1.83-1.98 (M,
2.14-2.25 (), 2.62 (dd, IH HI3), 2.86 (s, IH H7), 2.98 (d, IH) 13.52 (d,

LN ')r‘n/nlnl LN — LN 2
I H), 54-(e—1H-—"7366F HH—3—70(e—+H-—392<d

IH), & ‘H(NMMCDJ@DWMBIZ%WE)M 6815, IH, Me)10)76 (8, I, Ma);omd NrII—Me),S 19
. IH "
ESESI) ostlf@a??xfli 1@1)) 09853% G, Mé@R ‘Ach% &SP 1\2@06% (hHsHAMEB osﬁ&@%ﬁ Lrlum )
) . ShMan] 20 6% ot N, mz g 1oL 44 s 1R S4qmai] 8 85 b
0.8

I ;7531-195%@) 2.D- QQz(ﬁh d{ lH H13Y A($3 (s31H, NF),.3.01 (2111H§ 3.84d, lYe)),

2 oa 135D G810 3571 E‘ﬂwr% its Py Wi 8t 0ah e, th HlesE 01

)
8
(d, IH)S 6138 H, 114)H).94 BIGOH] chrH),H.19 B, BH, (riddole),19.30 QLG 1H( ArH),19)33 @dB2 (|d,
IH), 4. A&g) I'H), 5.58 (dd, IH, H5), 5.77-5.83 (m IH HL4), 8.21 (s, IH,
triazoley, 9719 (s, 2H, ArH), 9.34 (s, IH ArH). Mass Spectrum (ESI) mj|z
717. 79 Mags Spedt MR SUORACOT 1600 (WHHH). ppm) d 0.77 (s, 3H M), 0.77 (d. 3H,
Me), 0.82 (d, 3H M), 0.82 (s, 3H M), 0.85 (d, 3H M), 0.85 (s, 3H
Me), G—85—(th M) 90— —SH— M —t—t7 s, SH—M) 12t (s——3H
?/ﬁ;, t 336\1 :Rg=(m )% gg-(1S4éR6&)’,,’/’R,BR:4LfI)§)aR,I%R(l}”lhR,lgRﬁﬂ}IQ)IBG[[(zﬁ)2\é_mi7rfb-l gé
(s. |H H) K-8 (d. |H)Z,%-amé*ﬂ%la?tzyfmf%-fﬁW&-dm%ﬂ&%@ﬂk [ﬁ ﬁg—o |56
i, 3.76 (d N&H), 3pysnidinyDH)H-12,5814zdl]-WH H5), 5.53-5. 59 (m IH,
H14), 17. 72 téMw, 185347650.10 Hha {6 R0 £ aBustinidhp aadhs 16d. A 1)
8.78 (broad| I'H, \ArH. §3°S é I\/PLEc
201- 209 The|fol | owi ng ccﬁfﬂﬁiﬁ‘?ﬁ Ylvﬁé Asr igned Hphspanthiohbd<1Rfiandgous t d

those |described in the praardyRgagdanpl es:

'H NMR (CD;OD, 500 MHz, ppm) & 0.67 (s, 3H, Me), 0.79 (d, 3H, Me), 0.80 (s, 3H, Me),
0.81 (d, 3H, Me), 0.82 (d, 3H, Me), 0.88 (d, 3H, Me), 0.91 (s, 3H, Me), 0.92 (d, 3H, Me), 1.17
(s, 3H, Me), 1.22 (s, 3H, Me), 1.24-1.39 (m), 1.42-1.48 (m), 1.50-1.58 (m), 1.61-1.69 (m),
1.70-1.78 (m), 1.83-1.98 (m), 2.14-2.25 (m), 2.62 (dd, 1H, H13), 2.86 (s, 1H, H7), 2.98 (d,
1H), 3.52 (d, 1H), 3.54 (d, 1H), 3.60 (dd, 1H), 3.70 (d, 1H), 3.92 (d, 1H), 4.11 (d, 1H), 5.50
(dd, 1H, H5), 6.94-7.01 (m, 1H, H14), 8.17 (dd, 1H, ArH), 8.19 (s, 1H, triazole), 9.01 (d, 1H,
ArH), 9.36 (d, 1H, ArH).

Mass Spectrum: (ESI) m/z =717.74 (M+H).

RI=H (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R 15R)-15-[[(2R)-2-amino-
A= 2,3-dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(5-

—N pyrimidinyl)-1H-1,2 4-triazol-1-yl]-
E{ /> 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
N

tetramethyl-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-

191
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,12,12alCa- 1Ca- Cal NVR (CD3OD, 600MHz, ppm) d 0.77 (s, 3H M), 0.77 (d,
3H, M), 0.82 (s, 3H, M), 0.86 (s, 9H M), 0.86 (d, 3H M), 0.87 (s, 3H,
Me), O.90WOdp1e@Ho208e), 1.18 (s, 3H, M), 1.22 (s, 3H MeLT/UB2@5404536 (),

1.41-1.45 (m), 1.50-1.66 (m), 1.82-2.00 (m), 2.02-2.07 (m, 2.16- 2.22 (m),
2.58 (dd, IH HI3), 2.85 (s, IH H7) 2.88 (d, IH, 3.43 (d, IH, 3.54 (dd,

||—|) I:Dlrl Iul QRQIH Il_l\ Q771d ) 4 00 (¢ | 1:1:::/,4,4 'H
1

P L rER A |||, [ n

H5) . B'ENKAR (QID{ODIS00 MEZ7 pryldl 0.7Hs, 65, 1My), 0F). (AS3E25Mes, 0.8 Hd, 8H;, M) e)

8. 66 )
=] 9 WA 881,386 My 6.5, arLmB ofitd, @%Eﬁlf@eﬁw‘@? l(ér ol
usi ng | ®3ibde)ahdRdgduém), d 4hb48é (adslc4§-bé&é (M), tﬁg i%d- ]e%lffp = H
%?hsf@ 1613(% 781§Fﬁ 221@3 ,21%(11?161/ 1?113)1ré§4 A5 H {z%szmmyg 11'%} I3_50 H
e 085, e i B3 o 5 %@AHE@O% (4 15, 4 %z%ééah d o-
RV =&, 1HGH18), 8ma(-stemrtammyl91@ (Isl;ZH4ArH)T oparne- 1, -pnant hrO[
%/E)Z-c] 7- <cal C (, 500 M, ppm) d 0.79 (s, 3H
ng): 0.93 (15, 3H NE) 109 (s 3H M5 1.19 (s 3H M 1.23 (s 3H

. {25-1 72 1.83-2.00 (m,. 2. 07-2.114
(335, 2Rs iy, 5. 311 sdaR onbRA0aieIths, (e v 1515wt Gbia-iner

3.49 (dPfH A 3. 49 (d 1|4 3-dan&fylbdeld]okbA-8-[B.A56 I-dlméthB'Lpr(ﬁ)y@]Zlf(-{iS-(Z-H), 4. 00
), 5.60 (dd IH H 588}&5 A il i 798 (47 2H ArH), 822

| K 15
(s. IH, tri 88 P)ahnﬁiifny H?
% \ 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-

carboxylic acid

'H NMR (CD;0D, 600 MHz, ppm) & 0.68 (s, 3H, Me), 0.76 (d, 3H, Me), 0.77 (s, 3H, Me),
0.78 (d, 3H, Me), 0.81 (d, 3H, Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H, Me), 1.15
(s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.36 (m), 1.40-1.45 (m), 1.48-1.56 (m), 1.58-1.65 (m),
1.68-1.75 (m), 1.81-1.97 (m), 2.12-2.22 (m), 2.63 (dd, 1H, H13), 2.84 (s, 1H, H7), 2.88 (d,
1H), 3.46 (d, 1H), 3.49 (d, 1H), 3.56 (dd, 1H), 3.66 (d, 1H), 3.84 (d, 1H), 4.03 (d, 1H), 5.49
(dd, 1H, H5), 6.68-6.74 (m, 1H, H14), 7.58 (t, 1H, ArH), 8.17 (s, 1H, triazole), 9.00 (d, 2H,
ArH).

Mass Spectrum: (ESI) m/z = 717.76 (M+H).

RI=H (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-
A= 2,3-dimethylbutyl]oxy]-14-[5-(3-fluoro-4-pyridinyl)-/H-1,2 4-
— triazol-1-yl]-8-[(1R)-1,2-dimethylpropyl]-
N\ / N 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2 H-phenanthro[ 1,2-c]pyran-7-

197
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Mass Spectrum (ESI) mz = 688.65 (MtH). RL = H (IS, 4a

, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R, 15R) - 15- (2-am no-2- 241 Rl = H
et hyl but ow@)208y(10103R) - 1, 2- di net hyl propyl ] - 14-[5- (4- pyr iPdirrysR(oo/po4ds1, 2, 4-
RI'l = Et triazol- 1-yl]- 1,6, 6a, 7 8,9, 10,10a, 1o, 11,12, 12a-dodecahydro-
1, 6a, 8, 10a RV =E tetrarret hyl -~ -1, 4a- pr opano- 2 H-phenanthro[

e 2T OMRYCD DIBEIOMERLbpmPs BT, 3H2de] 047, (dl B, Ma) GBS &, 3BLMe)D. 00

(306 Granbip. o351, 3m,M O o g1 Kbl orh 8 B30 b 1.1 2; ’

2.85 (€5 3HMe)2] 91 ((BH,Ma)0 1 23Hz34 (1h),,1.490- 135 (3, 491 66 (D) 1.63:1576 (e, I
1.7 He, 6 Hz. diygd
LI 1719 i39 mhzf% @8%)(210?32116 dn 2*1'73 2i )?zg@(dﬁ 1H; Hiﬁéﬁs i;%%s,
i b m«mﬁ) (5Dl ThE S, Lis Bescotds TR T i ki 1 2Rt
a(ZJO g/:ﬂH PR8I ( %HQH%ISQIS 55—51595(ni‘|21H ?rri)4)tﬂ7|2"@ 1H8A8H) (8334 @gﬂl—lIS&a&élﬂe%gi 6(5?17)—6- 6
, artil a scure - ,
1.17 ébm%?-q)ﬁ{r‘é%? &8(%%38 ‘(598‘&35 2706 (M, 2.13 - 2. 23 (m 2H), 2.37 (s,
3H), 2Nbabs(Sppdctniml@ESI) bizz,= 8326 HMHH) , 2.85 (s, I H), 3.01 (d, J=10.7 Hz,
|H), 3.48 (d, J=I 1.9 Hz, IH), 3.56 (dd, J=I 1.7 Hz, 2.1 Hz, IH), 3.60 (d,
J=I 1.0 Hz, IH), 3.66 (d, J=I 1.7 Hz, IH), 3.76 (d, J=12.1 Hz, |H), 4.01
(d, J=9.6 Hz, IH, 5.59 (m |H) EXARPLES Q1309 7. 84 (m 2H) , 8 21 (s, IH),
8.83 (m 2H). Mass Spectrum (ESI) mz = 730.7 1 (MtH). Rl
(1S, 4al 2, 6aS, 7/ 2rfi Bk Compsdhids 282t Bei SRRl o no- 2
(1 5rretdeg¢:d;edhmﬂna3gnybe)dmg3wkﬂ;rbw] 8-[(li?)-1,2-dinmethyl propyl]-14- RH =
| -

Me-CPr [5-(4-pyridinyl H-1 24tr|azol- -yl -
[ 5- (4-py yl)- ol\y/dH

N
§
N

H,N

A= (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-
—N 2,3,3-trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-
% \ pyridinyl)-1H-1,2 4-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-
dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid

'H NMR (CD;0OD, 600MHz, ppm) & 0.77 (s, 3H, Me), 0.77 (d, 3H, Me), 0.77 (s, 3H, Me),

0.86 (s, 9H, Me), 0.86 (d, 3H, Me), 0.87 (s, 3H, Me), 0.90 (d, 3H, Me), 1.17 (s, 3H, Me), 1.21
(s, 3H, Me), 1.23-1.34 (m), 1.41-1.45 (m), 1.48-1.65 (m), 1.82-1.98 (m), 2.06-2.11 (m), 2.14-
2.21 (m), 2.59 (dd, 1H, H13), 2.85 (s, 1H, H7), 2.91 (d, 1H), 3.44 (d, 1H), 3.54 (dd, 1H), 3.63
(d, 1H), 3.65 (d, 1H), 3.81 (d, 1H), 4.02 (d, 1H), 5.61 (dd, 1H, HS), 5.82 (m, 1H, H14), 7.74
(br d, 1H, pyridyl H), 8.18 (s, 1H, triazole), 8.28 (d, 1H, pyridyl H), 8.82 (br d, 1H, pyridyl H) .
and 9.02 (br d, 1H, pyridyl H).

Mass spectrum: (ESI) m/z = 730.71 (M+H)

201
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RV =Mel,6,6a,7,8,9,10, 10a, 10b, |

|, 12, 12a- dodecahydro-1|, 6a, 8, 10atetranethyl - 4//- 1, 4a- propano- 2

H phenantwoap102012208] pyr an- 7- carboxylic acid 1H NVR ( Me@aT(US2009806Mz, ppm
sel ected resonances) d 0.30 (m 2H), 0.42 (m IH), 0.62 (m IH, 3.84 (s,
IH, 5.62 (m IH), 590 (m IH, 7.83 (m 2H), 8.22 (s, IH), 8.84 (m 2H

Mass Spectrum {l:QI\ Mz = 729 ll\lu-l—l\ R— M {1Q 4aR 63S 7R 8R 1R

O, rTargy oOotro, 11y Ul L AT\,

10bR, [12a/ 2| J14R 15R _
(Gmel obad 25 3 3)”3&5&%&8 ‘8]R21”07afﬁﬂ)b M/%Rj LSR)1S-([(2R)-2-amino

di et hyl propyl ] s (z 31tamﬁ§h hwtyllewﬁ E)ri&zcbmﬁhygfm})pylhl“:[5l\96
|, 6,6a, 78,9, %9—@!@ |lpytiddzdnpyardodecahyer pyl)- 6a, 8, 10at et ramet hyl - 4/} -
1, 4a- pr opang

(Voo 4, - Shotz, ppma“f&,é%ei&ﬁﬁi@%ﬁ&is 5 e ER S (m or9)|

1.00 (s, 9H], 1.20 (s, 3HptrarietBR-4H-],BHropanc?ZH{phenathro] P2&pyran-7+H) , 2.(92

(s, 3H), 5.62 (m IH), & 7.82 (d, 2H), 8.22 (s, I'H, 8.82 (d,
2H) Miss Spectrum (ESI\ %O"og‘ ‘9%5%( 1H NVR (MeQH-d, . 500MHz_ ppm

gal) ecg el NJRO 2 od)mﬂ%ph@ ) @bﬁ @H75Mé .76k, 319, 1\.91@) om7 (@831&,,1\4&) 182H)s,
y L. S )
o), o o M St S g B ek
é_ FlIRT ,BE5M&, SBBOII[ 34?%rh))bl%112§5 i(nl) AR 8-5 P-(Bp)[ .BR)1-98 (?.‘T) 24)]9 -R1 (m), 2. 1;1-
me r - -
di et ?15@1%3’5356]3@ ™ 1? ? £§§' MQ }}773% k7f%41}i ﬁéﬁ Tay5ls7iaa 25 %
(d, 1H), 3.70 (d, lH) 3.82 (d, 1H), 403 1H),56 (dd, 1 5.85 (m, 1H, H14), 8.08
(dd, 1H, pyridazinyl H), 8.24 (s, 1H, triazole), 9.46 (br d, 1H, pyridazinyl H) and 9.60 (br d,
1H, pyridazinyl H).
Mass spectrum: (ESI) m/z = 731.50 (M+H)

N

A= (15,4aR,6aS,7R,8R,10aR,10bR,12aR 14R,15R)-15-[[(2R)-2-amino-
N:\ 2,3,3-trimethylbutylJoxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-
§~<\_//N pyrimidinyl)-1H-1,2,4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-

203

carboxylic acid

'H NMR (CD;0D, 600 MHz, ppm) & 0.64 (s, 3H, Me), 0.76 (d, 3H, Me), 0.77 (s, 3H, Me),
0.82 (s, 9H, t-bu), 0.85 (d, 3H, Me), 0.89 (d, 3H, Me), 0.90 (s, 3H, Me), 1.14 (s, 3H, Me), 1.20
(s, 3H, Me), 1.22-1.37 (m), 1.40-1.45 (m), 1.48-1.55 (m), 1.58-1.65 (m), 1.81-1.96 (m), 2.12-
2.22 (m), 2.62 (dd, 1H, H13), 2.83 (s, 1H, H7), 2.99 (d, 1H), 3.49 (d, 1H), 3.58 (dd, 1H), 3.68
(d, 1H), 3.69 (d, 1H), 3.90 (d, 1H), 4.10 (d, 1H), 5.48 (dd, 1H, HS), 6.93-6.99 (m, 1H, H14),
8.15 (dd, 1H, ArH), 8.17 (s, 1H, triazole), 8.99 (d, 1H, ArH), 9.34 (d, 1H, ArH).

Mass Spectrum: (ESI) m/z = 731.59 (M+H).

A= (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-
— 2,3,3-trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-
: \ /" | fluoro-4-pyridinyl)-1H-1,2,4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-

208
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RV =M1,6,6a,7,8,9, 10, 10a, 1(b, 11, 12, 12a- dodecahydro- 1, 6a, 8,
lCatetranet hyl -~ H 1, 4a- propano-2 H phenanthro[ 1,2-c]pyran-7- carboxylic
aci d 1H NvB20Ma@P20d4, 500MHz, ppm sel ected resonances) PCHUSMRIOMSOH d 4,
500MHz, ppm d 0.80 (m 9H), 0.90 (m 21H), 1.20 (s, 3H), 1.23 (s, 3H),

2.84 (2, IH, 5.62 (m IH, 590(mIH) 7.82 (d, 2H), 8.22 (s, IH, 8.83
(d, 2
fol | ow ‘Hgm I3, G0OMHA PPRDIEN 7L, BH, Mﬁ)J‘@d%(cB,rBaI ey 8.82qs 13 Sde),

(o o erapt ”21699%66@ 3 MR 3, M 4SO, pe 1 s PR 12071,
3H), 0(9B8H, Me)3H250ak (na), 1yt 1eb4s (mpd)50-0.66 {m),sl.83L)00 (61)92.02<2.0D6M), 21617 |( s,

?5%’ 12%2% (ér?)'_é%%d%jil-?:ﬁ 3. 5E5 ¢ s”gH #7192 88 @ leéf@ 43&1 11%1) ?533}1?‘1{)2%_*)59 -250
Hz, 1 d 13Da8.63 4d, 1Dy 3177s<dHizH> 1490, Gatuy xaddzwg Fis), 61 7(@1 B4, 192

3.87 (dad,dH, p!ynﬂ'?l H), 825 %ﬁ@ thfazolé)—% @A}W]Hlﬂjnd 5H§Jand 8176!(d) 1HSpyafivi M). I H) ,

C?

7.72 Mass Spectrum
(ESI) Skaﬁsgz’efé"z‘%e( s 47R 6 2. c ,
, 1AR, 15R)- 15- [[(2| ’>) 2 am no 2 251 Rl I = H

cycl opropyl propyl ] oxy] - [77?)-1,2-di net hyl prop 5-(3-fluoro-4- RIII
e P gyt fivyl) 71 1 840k oS BRI WD 1008, a%m,lé 9 510@R bamino-
|28~

121;2’ ;o ano; @b%ﬂfuqméth yidl] dx@qggggg%rb%cﬁﬂ% I<If\L/II_?1 (2 T\%O—l— d4
, - X | id )
500Maz:, IOppm ‘i‘%&’hnée’é %d%é&zgz ‘F’Pﬁbpf‘ylty 5o (m 3H), 2.83 (s,

IH), %.58 ( m,6 647,83, 981(2302(,H)b 11H)2 1 2a-82decanydrdd)l, 6a38,7G-(m | H)|.

tetramethyl-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-

carboxylic acid

'H NMR (CD;0D, 600MHz, ppm) & 0.75 (s, 3H, Me), 0.76 (d, 3H, Me), 0.85 (d, 3H, Me),
0.89 (d, 3H, Me), 0.89 (s, 3H, Me), 0.90 (s, 9H, Me), 0.93 (s, 3H, Me), 1.15 (s, 3H, Me), 1.21
(s, 3H, Me), 1.22-1.31 (m), 1.39-1.44 (m), 1.50-1.64 (m), 1.80-1.96 (m), 2.10-2.21 (m), 2.48
(dd, 1H, H13), 2.84 (s, 1H, H7), 3.18 (d, 1H), 3.42 (d, 1H), 3.48 (dd, 1H), 3.70 (d, 1H), 3.78
(d, 1H), 4.09 (d, 1H), 5.47 (dd, 1H, HS), 5.50 (m, 1H, H14), 7.62 (dd, 1H, pyridyl H), 8.23 (s,
1H, triazole), 8.71 (d, 1H, pyridyl H) and 8.86 (s, 1H, pyridyl H).

EXAMPLES 240-249

The following compounds were prepared using methods analogous to those

described in the preceding examples:

— = =
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Mass Spectrum (ESI) mz = 732 (MtH). EXAMPLES 252-259 The foll ow ng
conpounds were prepared using nethods anal ogous to those described in the
pr ecedi ngvexarplie31H NVR (CD 30D, 500 MHz, ppm) d 0. 79P(C3/US3kdp/0043580 (d,
3H, partially obscured), 0.88 (d, J=6.6 Hz, 3H), 0.90 (s, BFD, 0.91 (d,
J=6.6 Hz, 3H), 1.19 (s, 3H), 1.23 (s, 3H, 1.23 -1.68 (m, 1.82 -2.00 (m,
07 (m—1H) 214 - 223 (m 2H) 255 (dd,1=13.8 6.5 Hz IH) 2.8

6
. Qsaafséas mst ®akd oaaRgiLzaRqMR;u 59()1—15 (2I-ehi)n.ni)32 53 - 3. E
'wne]f%vlg@r’eﬁ:*()%%é%é%#ﬁ%’ WERkPpbasn T e
|82, 4-driazdi6 - )ZIl] IH;6 6a2158,9, 106km, 19pdt k%tﬁa—«@c&@bahydrtz- =

RN R T A s

4-trigzol -] -v|1ﬁa®0xylrlcf@q1dahvdro 4- (et hyl ani na) - 2
H pyr angAvig (@ﬁmyﬂoo M\H’z pﬂim% B9 B 1, 1\14@) 0@, (4085l Me), 0.88 (d 3H, Me),

1,12,1 dodecahydr o- atetraneth p ro
1 R e A e o T WS b ke BBy Oy T SISRERS & 1. 35T LI
0.79 (I s, 33 Mean psal. 39!(@)93?12@2!2 (m®), 1850-1 &8 (;1361 §3-8200 @) 2.00-2014 (1), 23113- g
parti a

(. 1765 63887 5 o 235 W 2 3 S 1 120 5, (03 30 e 3.3,
6. 0 Hz,(dd,HH), 2.686d,( &), BHER,(d21 1911 409 (d| H), 536(3@1d31137H§),r5.,8&aa95i(m,ﬂgzl,H14),
obscurﬁ?gﬁﬁ f %r 11 Okgk S0( )J | 1.9 Hz, IH), 3.55 (m
|,£9% 822%18 m 3 4.20 (d, J=9.6 Hz, IH), 558
(H) b a%%scmlﬁﬁﬁﬁhl)m%aéﬂ&éﬁ(ww%f(ﬁ ZG(E(@II—D 8(31 (d, J=78 HZH? L H),
8.90 (br, 2H).

RI=H (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-(2-amino-2-

RI=H ethylbutoxy)-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyridinyl)- 1 H-1,2,4-
RII=Et | triazol-1-yl}-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
RIV =Et | tetramethyl-4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic

c‘

241

acid

'H NMR (CDs0D, 500 MHz, ppm) & 0.62 (t, J=7.6 Hz, 3H), 0.74 — 0.80 (m, 9H), 0.86 (d,
J=6.6 Hz, 1H), 0.88 (s, 3H), 0.90 (d, J=6.8 Hz, 3H), 1.14 — 1.67 (m), 1.17 (s, 3H), 1.22 (s, 3H),
1.80 — 2.0 (m), 2.06 (m, 1H), 2.13 — 2.23 (m, 2H), 2.53 (dd, J=13.7 Hz, 6.2 Hz, 1H), 2.85 (s,
1H), 2.91 (d, J=10.1 Hz, 1H), 3.43 — 3.49 (m, 2H), 3.54 (dd, J=11.7 Hz, 1.8 Hz, 1H), 3.64 (d,
J=11.6 Hz, 1H), 3.80 (d, J=12.1 Hz, 1H), 4.01 (d, J=9.8 Hz, 1H), 5.59 (m, 1H), 5.88 (m, 1H),
7.82 (m, 2H), 8.19 (s, 1H), 8.81 (m, 1H).

Mass Spectrum: (ESI) m/z = 716.64 (M+H).

RI=Me (15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-

RIl=H dimethylpropyl]-15-[2-ethyl-2-(methylamino)butoxy]-14-[5-(4-
RII=Et | pyridinyl)-1H-1,2,4-triazol-1-y1]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-
RIV =Et | dodecahydro-1,6a,8,10a-tetramethyl-44-1 ,4a-propano-2H-
phenanthro[ 1,2-c]pyran-7-carboxylic acid

242
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Mass spectrum (ESI) mz = 744.87 (MtH) 1Ca- - | | | -1H NWR (CD3CD, 500
MHz, ppm d 0.78 (s, 3H), 0.79 (d, 3H, partially obscured), 0.87 (d, 3H,
parti al | ywolkesmumemp, 0.88 (s, 3H), 0.91 (d, J=6.7 Hz, 3IFCT/UB2d8/00457 3H),
1.23 (s, 3H), 1.23 -1.68 (nm, 1.82 -2.04 (m, 2.12 - 2.23 (m 2H), 2.50
(dd, J=13.7, 5.9 Hz, IH), 2.86 (s, IH, 3.00 (m, 3.36 - 3.42 ( m 2H),
3.45 (—d—J=l 1.9 Hz IH)y 3854 (s |H 358 ¢(d 3=103 Hz }H)} 363 (m

I7H)7,0 TANMER3(C18,dD) nsooaHHz ﬁprﬁ)?a(ocm @ ;J&ggs HIZ,,3H)I,-ID 765- 81 (m59H§1 0(88qu 2H)

Lo O =85 3850bbts o096 30 A rar SR lheedicha Feghilin P 62 nfl,d 0176

(s, 3H)1,210(s73HY,d,823+H2.0p4mi)j 213 y mmrm) 2.30.(8 BH)I2.53+8d,7=13.7 BH)6 Bzg9

Eji. gg 1@%?3‘%%%6%8&;2& qo?% 1@6 3%5')(%111%@ }ﬁ? 1%@*‘3§8§d@% ﬁ?ﬂ%ﬁ)z 141|—23
1H)3.60 (. A1 bRz 3H).A3-66 4,951 1.7z, 183876 (&,1=}21d13 1H), 4DH)( 3.146

D1=93. 192 mgds sdﬁn lH? 87 ihH)H) 3. 8@Qn{,HZr2H)I 8*')11 (3 1@:8 8. 8§(1¥1|42H) m6 Sgl)

%&SS(SPCGITUIHR(E@II)-W/ZTZ%(? ?Md{)c, 1) 9 m m 3—5 [271 I—I7H)II-I\ 9_(3vm

Ivass spectrum (ESI) m z :731.82 (IVHH) RL = H (15, 4a|’> 6a5 7

1 aiT: 15112 =
4 IS Bhoxy ] - o (oT808 SRy R AORE 2R P PR TaR SV AR T2 g2 | - 7

Oa

In

,%1 tr|iRZelHl -yl (1|-mem@myaoa;®y1)@m;fy@oxg}as4[(1R) 1,2-dimethylpropyl]-14-
|, 12, 12a- dd I;,_gp&, I 4a- propano- 2
H phenant hrjo é%'?pc)h/)?a @L car'gﬁ?(q?ﬂ Ey‘ mgé(illlj CD3COD, 500 MHz, ppm d

S,

S,

.2

v

h

W/—\

[N
MA-l-r\\

(72}
: i

3ty 16,6040 401 Padfad hrladpa-dodecahydro- 56w 36 Oy 3H) |
3H) , 0 92 ( d, RFameaiyl-¥at | ¥a PRsatlb S%)-phdnahfhré[ ,2-Sfpyranl7- 23 (s,
carboxylic acid

'H NMR (MeOH-d,, 500MHz, ppm, selected resonances) & 0.30 (m, 2H), 0.42 (m, 1H), 0.62
(m, 1H), 3.84 (s, 1H), 5.62 (m, 1H), 5.90 (m, 1H), 7.83 (m, 2H), 8.22 (s, 1H), 8.84 (m, 2H)
Mass Spectrum: (ESI) m/z = 729 (M+H).

3

RI=Me (15,4aR 6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-
RII=Me (dimethylamino)-2,3,3-trimethylbutylJoxy]-8-[(1R)-1,2-
RII=tBu | dimethylpropyl]-14-[5-(4-pyridinyl)-1H-1,2,4-triazol-1-yl]-
RIV = Me 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-

247

carboxylic acid

'H NMR (MeOH-d,, 500MHz, ppm, selected resonances) & 0.80 (m, 9H), 0.90 (m, 9H), 1.00
(s, 9H), 1.20 (s, 3H), 1.22 (s, 3H), 2.77 (s, 3H), 2.84 (s, 1H), 2.92 (s, 3H), 5.62 (m, 1H), 5.90
(m, 1H), 7.82 (d, 2H), 8.22 (s, 1H), 8.82 (d, 2H)

Mass Spectrum: (ESI) m/z = 759 (M+H).

RI=Et (15,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R)-8-[(1R)-1,2-

RI=H dimethylpropyl]-15-[[(2R)-2-(ethylamino)-2,3,3-trimethylbutylJoxy]-
RII=tBu | 14-[5-(4-pyridinyl)-1H-1,2 4-triazol-1-yl]-

RIV =Me 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-

248

carboxylic acid
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-1.68 (m, 1.83 -
J=13.7, r6.0 Hz,

1.98 (m, 2.07 (m IH, 2.13 - 2.23 (m 2H), 2.55 (dd,
H)
d, J=12. swelzzpmvaﬂy 033.
8
(s

86 (s, IH, 2.96 (m IH, 3.32 - 3.39 ( m, 3.50 (
- 3.63 (m 3H, 3.73 (m |H, 3r8F/uUS2ah9/004552. 1 Hz,
IH) 4.10 (d, J= 9. IH, 556 ( m IH, 583 ( m IH, 8.27 (s, IH),

9.20 (s, 2H), 9.36 IH) Mass spectrum (ESI) mz = 73 1.84 (M+H) 1H NWVR
(CD30:\, 500 NMHz nn rﬁ d 0 78 (Q QI—h 078 (rl 34 hQI’JJ ::II\/ ohcecur ad)

¥ A A=A A LAy

0.87 (dH NMR (MEGH-BHS00ME Lprshn, skidetell reonadbls) 5@.24(s( SH), K3 (1, 6EF), 090 3H) ,

(522 atym. 360, 1158, 38 Bl Zé( h;l? 5 pn, 13073 %%39%0?4*?{02 310 :
3.35 (8n%)0(s31151)8(80c(;1 2H). 1.0 Hz, .52 - 3.62 (m 3H), 3.69 ( d, IJ

1.4 W’Mé%emnwl)h@?7§9ﬁﬁ+m3 89 (1m 2H) 4. 31 (d J= 0. 8 Hz,

5.46 ( Ill ) —0-92 m—HH)— o7 (dd, =537t Hz; 1,823 s;

9.01 (d 2Hz IH) 9.35 (d. J12Hz | H) Mss soectrum (ESL) m

VA
745. 81 (M+H) RIZ1.pr ( EXAMR, @a@%sﬁoﬁﬁo@mmwlsﬁe [(MEPRe- 12aR | 1AR
15R) - |1249[ ( 2/;7?) - 2- -
R R ,2-di 48 ﬁ;?m%%p; ] n&mqﬂylmopb%l&om céw;w%] ! 244rt|ﬂa§01411y}]r1a528(21?)y| ] -
1,6,64,7, 8, 9RIIG dBa, [198,3-timRyl12ero Qﬁﬁh})ﬂ]ﬁt@}]oﬂ.y]ﬁa 8, 1lOa-tetranethyl
-1, 4a- -, ph d | ut f
R A CH RV I aéa%a%ﬁééﬁfi 18Ry SR 3 5 o .
2, 3, 3-trinmefhyl but yl ] oktelratrefhiyl-4P) 1 Haampanawybmmﬂirﬂlmclp@ra(m?pyri di ny| ) -
[ HI1,2,4-tqiazol -1 yI] cé;boygllﬁaaﬂdB 9, 10,1Ca, 10b, 11, 12 12a- dodecahydr|o-

1, 68., J.\ﬂ. tetranet Ilg -8 1= 1, 5dT pPprroupgalio= L I‘IgllIUIIdIIL III U

| 2- c]| pHraMRyO\dePHedey bOOMHei ppr Sselaepsidaresorgnceas B NiR (M@?,Hrdmﬁ()OMHa, 90%
met ach Ip%grsebls@r(ﬁpm)aw@(rﬁ@}ﬁ) B0 O, #D), ™M, I, disahboragtshengn, (1210 i
was blianket e 1H)%§12 (d, 2H), 8.22 (s, 1H), 8.83 (d, 2H).

Mass Spectrum: (ESI) m/z = 773 (M+H).

2.
53
Hz,

N

EXAMPLES 250-251

The following compounds were prepared using methods analogous to those

5  described in the preceding examples:

F— R‘ OO

Nes

A
P
N

R >,/\o £z
I’RIV : H

RIII

in

RI=Me (15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-

RII=H dimethylpropyl]-14-[5-(3-fluoro-4-pyridinyl)- 1 H-1,2 4-triazol-1-yl]-
RII=tBu | 15-[[(2R)-2,3,3-trimethyl-2-(methylamino)butylJoxy]-

RIV = Me 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-

250

carboxylic acid

- 109 -



nitro

gen and stirred at roomtenperature for 5 hours. The m xture was

evaporated and purified by reverse phase HPLC using a 19 x 150 mm Sunfire
Pr epar at iwe 2€10/890BD col utm (elution with MeCN water + @COAZRMBAY455Pr oduct

fract
benze

600MHz

(s, 9

1. ] obudith 036 @5 G, 091 A1 Byl obstitd (i i pfpy i B A,

| H, HIL17Xs83HY,d,211 () 3HB 1423- (157 () 1.83 5560 (i, 2. 1342, 2B(06L2H)d 2. S0Hid, 13135 (

1.82

I H),
(br d,
Mass
108/ ?,

, 8, 10a- tetrarret hyl -4 -1, 4a- propénb 2 thenant hr o[

2)-1, 2- dippath 4 | |
Zl, 7,8,%@0 (){gar %lmﬂf 11@%% A Ollq Il)r%{. 961? 1g0 ngﬁgiezt r%%re%
&  aledegabydio- 26@Fd9ﬂé¢ftam% lbﬂﬂmacpraemw {HExanpl e 201) ,

ions were evaporated and freeze-dried froma m xture of ethanol and
ne to give the title conpound as a TFA salt (21 ng). 1 NWVR (CD3CD,

—pp)—d 074 (s, 3H M), 0 77 (d, 3H M), 0. 78 (s-—3H M)-—0-8§
H ‘HN@MR @BON,B00MHZMpm) 8 088 (6S3H)30,78N6)3HN 098 (Ad3H3partidlky , 1. 17

LD

fzfa?/&HGafvsl:I)zﬁcﬁ g/
8. bs %m% iﬂfls”és @n aer)ns “79,(th, 3H).

3 Bt 2H)ESO) (di1r12.37d5. 4D, 8 B, JEXANHE 13914050

f%isﬁ;\f 1gﬁr2§)09§§@§7 7lﬁz')(s,l1%1)6?2§zgézi'oJlJ61;T'261}29(_})1? aﬁgé&fﬁ—llﬁélqt' (3

Am

87

nyl

(111011)1—1 Séiéx’lf’LH 4/7'2 (mlﬁ'iﬁ)
AR

&HE propyl]-14-[5-(I-oxido-3-pyridi
. 10,10a ggb 11,12 12a-dodecahyd

ro-

| 22&%‘8} R o S B AR U0 R,

[ (& I'>?=-I-]2 arficgcdogropybropylinxtyfrgt LR )y1,2-abuppth8lpropyl]-14-[5- (3 fluoro-4-

- propal
iitl e conpound \A/Eﬁ,hgﬁﬁmg[eﬁz@m,rmql@;%q BSa@dWhite solid. 1H NWR

f or
AR,

1
>

3. HONWAK, OvgeBFigly S0GMH, perh. spigetqpiongngs) pe0- 25, N 0. G 1) 231
% (3, 1H)$5.58 Itn, W) 7.72.(111 168, 8. 33‘1(5 Mal)),s 82 &3; ILH;% Tgm, 1HY¥1-1. 45 (m),

ass(Srpeétrum 8(%8:][) m?z { %2 (I\gl+%

EXAMPLES 252-259

The following compounds were prepared using methods analogous to those

described in the preceding examples:

&

RN
" |
o -
O
550 RI=H (15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[(4-
A= aminotetrahydro-2H-pyran-4-yl)methoxy]-8-[(1R)-1,2-

— dimethylpropyl]-14-[5-(4-pyridinyl)-1H-1,2,4-triazol-1-yl]-
% N/ Nl ,6,62,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-
carboxylic acid
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(m, 2.14-2.21 (m, 2.58 (dd, IH H13), 2.85 (s, IH H7), 2.91 (d, IH),
3.47 (d, IH, 3.55 (dd, IH), 3.67 (d, IH, 3.67 (d, IH), 3.84 (d, IH, 4.02
(d, 1H, woeiuezesl H, H5), 5.79 (m I|H HL4), 7.76 (ddpcCris2@goigyt H),
7.92 (dd, IH pyridyl H, 8.18 (s, IH, triazole), 8.49 (br dd, IH pyridyl
H and 8.66 (br dd, IH pyridyl H. Mss spectrum (ESI) mz = 746.46 (MH)

EXANPIJ: 262 ( ’IQ A-rD R'\Q 7R QD 10/l 2 1HhR 1249/ 2 14R 15R\

=0 Oy, 114 O O TOoTY T E o AW

15-[ ZH’NMR (&JI%IQD 209 -MHz, ppm) 8 0.79 (s, 3H), 0.80 (d, 3H, partially obscured) 0.88 (d,

di met hyl 2 d d I

et Lo Y ofed 18 ol b hatir 0PIl Ainlind I skmcensopysl iy
1,6a, 8 (mlda82te2 pA ), DT Gn,HH), Zd4prfb§a(m, 2y 2. fpﬁr@dalﬂlﬁrﬁapﬁ Hz, TH), 2.86 (s
, 2-C] F)X{Hgnz Ky gﬂ{ pl‘s?pé";lo%n%'(%ﬁﬁ 33490(&(3%@'P©q{@ﬁﬁ§ 1981S. 3t01 (rﬂaiH)dQS%r(ldoedlzg
a! Gat e L7 b s e i grosaa, 5 fe, B850 &2 fi, 47
[(177) 5I902(nd|1rm; NgB@dpPA.3,- 116 HZD2 K4 - 935 (i1 8.83 (d,JF64,Hz,1DH)azol -1 -yl ] -
L 0, Oadigd s B 48P i e Sodocaly o, 158, A0 ety amet ) 4
the title corrpound was prepared and |sol ated as a white solid. 1H NMR

CD30dD, 500 0.78 0. 80 3H,
) 6 2, (1 CHRTEMERD) 0 TaE %t Sasi sptionr dOQB R I9R SRR RES s 3h)
).

2/921,3 (L 25 | n)A QT 52/9) 61 difleth§lpr %ﬁ] -Me)5-(Lpgadin ]gﬁﬂl 2VBriazbl- Iggp?%?z( En)i

. - 4. - ek n ’

2.15-2.25 (m ,—g@gd [6‘&&131 fﬁ' '(?eé'@'ht no} é&/gp)ﬁ'algg }(lénngt}lﬂ(}']Hn , 3.50 |(d,

IH), 3.52 (4, SrH 3758 | (ctilba,7.89, 161 F1 Qb 1, 12) 2-BoRalfyilro116a,8, 8001 (d, 1|H) |
d, |

i G e Al ey ot dlapfonflir b5 ab ity |
w |l be appfeciat ed t hat| cedoxplisagid t he above- di scussed and ot her f eat urles
oher oA S SRUR, g&%) 5058 3m)T8%07G, A5 SpARRYots2iRL®%7 & © RNy
J=6.7 Hz, 3H), 0.91 (d, 3H, partially obscured), 0.92 (s, 3H), 1.18 (s, 3H), 1.23 (s, 3H), 1.24 —
1.78 (m), 1.82 —2.06 (m), 2.12 — 2.23 (m, 2H), 2.40 (s, 3H), 2.54 (dd, J=13.5, 6.0 Hz, 1H),
2.86 (s, 1H), 2.91 (m, 1H), 3.30-3.37 ( m, partially obscured), 3.46(d, J=11.2 Hz, 1H), 3.50 (
d, J=11.9 Hz, 1H), 3.55 (m, 1H), 3.59 - 3.67 (m, 2H), 3.76 — 3.85 (m, 3H), 4.20 (d, J=9.6 Hz,
1H), 5.58 (m, 1H), 5.85 (m, 1H), 7.83 (br, 1H), 8.26(s, 1H), 8.31 (d, J=7.8 Hz, 1H), 8.90 (br,
2H).
Mass spectrum: (ESI) m/z = 744.87 (M+H)

i

RI=H (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[(4-
A= aminotetrahydro-2H-pyran-4-yl)methoxy]-8-[(1R)-1,2-
— dimethylpropyl]-14-[5-(3-fluoro-4-pyridinyl)-/ H-1,2,4-triazol-1-
é N\ /N yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-

254

carboxylic acid
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or applications. Also that various presently unforeseen or unanti ci pated
alternatives, nodifications, variations or inprovenents therein nay be
subsequenwbyormade2oBy t hose skilled in the art which arepralras2emwessded t o be
enconpassed by the follow ng clainms. WHAT IS CLAIMED IS: 1. A conpound of

Formula (I): or a pharnmaceutically acceptable salt thereof, wherein: Xis O
or H’ I=| Re |c ("/('\\Il\ll:ngQ or—a-6 nrnnrhnrnrl r| nn hafnrnaryl nrnun cont-al i 1

COTITo Al 111

or 2 il HONG@(CIDOm, S0avitiznppaks Detse(s 3H ) 0. 7@r(du$HJ Imr'oqﬂly abszlited), 0.87 (d,
q hy f

o rr ogart peiiG dnSle e ok £3RED I farte ¥REDAR, SRGSTIRL 1R @ b 2s |

Cl-C3 a-IlI@%I(m)RB8232©4 (®), 20 Ry12.27080,0H)s §S0ddd, Idy=ﬂ367r, 5@4Hz;51H~)ya4864$ klﬁ) al Kyl :

RO is 9@66%& dmr?ﬁ ),F84874, R 136 ﬁzom) @W@ﬁﬁ%@ﬁa ﬁ&gew@rﬂzo farm

a 6-nenber ec? sat ur H% cont ai n| n %gien oun of

cl ai m|1H)whé? é‘F‘nlIi)a|3s7Q-r3 (3m, 2Kk Jﬁﬂ z, dHai 3 Q —x 0% & 2D bdin
Re ibs GtSHE{zf lﬂH)I @)30 (@rlmylslda(dlmdselrzt 1EnNal.18y(s"Hp- suﬁstltut ed Zn ?‘h“ ng
car bor t uor o rong nitrogen wth oxygen. e
CorrpOLMg'Sﬁfspgqtqlmn (ﬁl)l\m& 528%(%}3 n\lr |gﬂ\l| g Thn hnrrhn}/ugrl nf ol a1 1 or

||||| u. Ll SA-d A" %1 |II -

claim?2, wherein Re is C(O)NH2 or C(O)NH(Cl C3 al kyl).6. The conpound of

claim5, WnetilnRels( % 7. The conpound of one of clains 1 |to
ip RR =8Mes C1- ¢ (AP ReR, 6&?»31(13@1@1357@%“2313814& )oHpBie-of cl aijm

6, whe

7, wher Eﬂ RA s t - but yl|.dimethylpropyl]-14-[5-(3-fluoro-4-pyridinyl)-1H-1,2,4-triazol-1-
— yl]-15-[[tetrahydro-4-(methylamino)- 2 H-pyran-4-ylJmethoxy]-

% \ /N 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-

tetramethyl-4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-

F
carboxylic acid

'H NMR (CD;0D, 500 MHz, ppm) & 0.78 (s, 3H), 0.79 (d, 3H, partially obscured), 0.88 (d,
J=6.6 Hz, 3H), 0.92 (d, 3H, partially obscured), 0.92 (s, 3H), 1.18 (s, 3H), 1.23 (s, 3H), 1.23 —
2.00 (m), 2.12 — 2.23 (m, 2H), 2.43 (s, 3H), 2.50 (dd, J=13.7, 6.0 Hz, 1H), 2.86 (s, 1H), 2.92
(m, 1H,), 3.30 - 3.38 ( m, partially obscured), 3.47 ( d, J=11.9 Hz, 1H), 3.50 ( d, 1H, partially
obscured), , 3.54 (s, 1H, partially obscured), 3.65 — 3.74 (m, 2H), 3.77 — 3.86 (m, 2H), 4.20 (d,
J=9.9 Hz, 1H), 5.53 (m, 1H), 5.58 (m, 1H), 7.72(t, J=5.5 Hz, 1H), 8.31 (s, 1H), 8.67 (d, J=4.8
Hz, 1H), 8.79 (s, 1H).

Mass spectrum: (ESI) m/z =762.81 (M+H)

RI=H (15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[(4-
A= aminotetrahydro-2H-pyran-4-yl)methoxy]-8-[(1R)-1,2-
N:\ dimethylpropyl]-14-[5-(4-pyrimidinyl)-1H-1,2 4-triazol-1-yl]-
§—<\_//N 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-

256

carboxylic acid
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9. The conpound of any one of clains 1 to 7, wherein R6 and R7 are each
i ndependently hydrogen or nethyl. 10. The conpound according to claim1l,

wher ei

n twe 20mvpeedd i s sel ected fromthe group consi st iPag/UsSR009(004557

1S, 4al ?, 6aS, 7/ ?, 8/ ?, 10aR, 1R 12a/?, 1AR 15R)- 15-[[(2/?)-2-ani no- 2,

3-

dimthﬁ—bu%%%#k%#@mﬁi%@p%%%%—- mn

o] car deWM—R?((ZD;dD 2500-NMHzaggh) 5 0-79 (5 3H), 0,0d/318, @artidlly disseuretiiin. 87 (d,

A R7aTh 00 G Lk e E T Uty I CSHRRPRIGAR 193

11, 12,

- phenc

12a/ ?,

(et hyl ]2@12‘r 389?] b t%'(]rﬁz(yj 3%( Ei(JJlﬁ)z HFZIIQ) ngy B]z(11414151 ¢ He! rmt%d et

) am no

~1 4R (m)5RP3 \- 1597 (ni) 2)132; 32a|(net2Hy|2 21 (dd J=13.3, 6.4 Hz, 1H), 2.82 — 2.89 (m,

P Ho hgowmlzléh 150 G omAbi, 415 G- 2 e g 330 ),

hyl

11,12,

therl%rgslxrra[llét r.&nszman Xy8 2% (2¢HY;9.01 @@J4§B?{7§d3)79?5% 1H). CaR,
10bR, |12a/ 2, )FQ ﬁﬁ%ﬁ g MS 3(d| %t hyl - :
(rret h\ Wﬁpﬁoﬁﬁm/l ’In/ZR—F di-et h\ll pr npyl 114 [ [[{I et hy! et hy|
) am no]carbonyl] | H 1 2, 4- trlazol 1-yl]- 1, 6 6a, 7 8,9, 10,10a, 10b,
11,12, 12a-d0d<icahydro- 6a 8, 1Ca-tetranet hyI - oxo-’\//-l 4a- pr opano- 2
I—I—phenaggyrt =HG] pyr a5 .dak Ha%y Ri8R, HaiRel ObR, 1128R/31é‘ﬂ B PRER  10aR 1R
12aR, |14R

homyl1 57~ 1.2, yRard |d1$n%t5wirop>@fé%§‘?%p§n%5& bl gt gty am e

11, 12,

1ohi 2| 12ai ‘3F' 1AR bR | M FERE BBt oA A2 fian YO0

L 2R~ 15- [ [ (3/aRlincteRalidi®ypyrdn-4- l)methox 1-8-[ &IR )-1,2-

12a- dpdécafydr - 1,168687,819080,1 €4, 1abyet, b1 26 dodaahydrb; 146a, i 6pano- 2

R

ca

triazol-1-yll]-15-[[(2i ?)-<arbwryhoadd3- di met hyl butyl J oxy]-8-[(1/?)-1, 2-di nmeth

Ton.¢ E“h&ﬂéﬁmﬁ%ﬁfm@ M PRIBLAD S (DRt b3 O Pentel i

aci d;

14- 157 (388521 BIM' 98 (my, 2:% @, 1H), 2.13 - 2.23 (m, 2H), 2.55 (dd, J=13.7, 6.0 Hz, 1H),

(=65 14@/31’1)6&8917(933/)70 92Qad, 3H, p@ially bBsouPed) MRS (4 3R); 1.23 (s, 3H), 1.23

2.86 (s, 1H), 2.96 (m, 1H), 3.32 - 3.39 (m), 3.50 (d, J=12.3 Hz, 1H), 3.53 — 3.63 (m, 3H),
3.73 (m, 1H), 3.85 (d, J=12.1 Hz, 1H), 4.10 (d, J=9.8 Hz, 1H), 5.56 (m, 1H), 5.83 (m, 1H),
8.27 (s, 1H), 9.20 (s, 2H), 9.36 (s, 1H).

Mass spectrum: (ESI) m/z = 731.84 (M+H)

(9]

RI=Me (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-
A= dimethylpropyl]-14-[5-(4-pyrimidinyl)-/ H-1,2 4-triazol-1-yl]-15-
N:\ [[tetrahydro-4-(methylamino)-2H-pyran-4-ylJmethoxy]-
§-<\_//N 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-

258
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triazol-l-yl]-15-[[(2i?)-2-(di met hyl am no) -2, 3-di net hyl butyl ] oxy]-8-[(1/7?)-
|, 2-di net hyl propyl]- 1,6,6a,7,8,9, 10,10a, 1Cb, 11, 12, 12a-dodecahydro-

1, 6a, 8, MWe-20mmmwet hyl -4 H 1, 4a- propano- 2 Hphenant hr o[ PCT/US2009/004557

1, 2-c] pyran-7-carboxylic acid; (1S, 4aR 6aS, 7R 8R, 1CsJi, 1ObR 12a/?, 1AR,
15R) - 14-[5-(am nocarbonyl) 7 -1,2,4- triazol-1 -yl]-8- [(I/’>)-I

2d| prop = -2-(ethvl amno) - - dipet h

1. 6, 64 F,NMR, (CIB,OIH00MHz, gl )18 072, BHi 0AYd) 3H, farfiallyBobsk@ed), é)tS’?a(rdet hyll - 4

S A a—gZ%ggll)QZ/dl&ﬁ’ge%%hﬂﬁﬂl9§ﬂ’é%ﬂl g%f%?f‘ﬁi’ %55& gﬁbglo%%r on yl) -7
triazoh '9]3 (%thé(?gé’hésa(fﬂéﬁ 3@%90{)11r1'dfﬁ%,21>’111}3§t 'J%Z]rgm%h '3(6’9(41 2-{di m

et hyl pro deca
L0a- t 0¥7 ﬁ@ B 380 eh b5 BB ) 52 250 D SAR AT ¢
aci d; 6@@ 11@}i §,177/(ad81’531(ia4 H200HY,, 3@«3( 1H), 9.01 (d, J=5.2 Hz, 1H), 9.35 (d,

5 FSI ,’2- di met hyl propyl ] - 14- ['5-T ( met hyl ami no) car bonyl ] -|7
H-I,2 -yI] 15 [[(2/7?)-2,3,3-trimethyl-2- (methylam no)butyl]gxy]
-1,6,uam%58pﬁun&ﬂ aﬁn)m&£b74i$7ﬂmﬁ}2a dodecahydro- 1,6a,8, 1GCatetranethyl-
4/ [ - 1, 4a- propano-2 H phenant hro [1,2-c]pyran-7-carboxy|ic aci d;

(18 2R 6A4C 7D oD 100/ 100 R 1’)r\l") 1 AR 15 R\ 14T E_(Arm nAan~nay hanad /
y OO 1 oot Y J.Wl\, Tz LTIy 19 \(J.III rotarooTTyt }

£1_12,4|-259 ]Ig [(”7) | 1S4aR6a*Sr‘]7R8R lOaR IObR 12aR 14R15R)8 (1R)12- )
riazo y - y| am no) -
2 H pyran- 41 &4T] net hoxy] d‘@etbr%éo lg ‘g'?gl‘i I%HQ tr??é{rg'dgl {:ﬁhydro-
1,6a, 8, 10ajtetr yl 4 4[tefrahy4acpnqmngdarambb-phemmﬁmmmethox -

1 2] pyr | 7icalbox 1 ¢ Jaek (Lo A 5 o o N o 12907

1AR, 15R)- 14<[5\a noc

triazol-1-yl[]1-8-[(177?)- t@rm%bylhifﬁﬂs@pgrbpa%qf{mnﬁ)th@[BZfﬁ]mW+ 2- (gt hy
| am no) but y|] oxy]- 1, 6, 63,408y adifl: 1C2, 1Cb, 11,12, 12a-dodecahydr o-
1, 6a, §—10attetranethyl 14 H- 1" 4a-propano-2 Hphenant! hr of

1, 2- ]| PHMVIR7(GIO0I300i MHacpsth) § 09848, 73H K 839142318/ ;’x’artwil@aobslzﬁhﬂ) 01ZR(d?, AR,
15R) - | 145 k314 38) 06~ 305! Jarfall} dvstuitar), 0.93 (s, 3H), 1.17 (s, 3H), 1.22 (s, 3H), 1.23 —
1.37 (m), 1.44 (m, 1H), 1.50—1.71 (m), 1.77 (m, 1H), 1.82 —2.05 (m), 2.13 —2.25 (m, 2H),
2.34 (s, 3H), 2.56 (dd, J=13.8, 7.8 Hz, 1H), 2.86 (s, 1H), 2.93 (m, 1H), 3.32 - 3.37 (m), 3.47 (
d, J=11.2 Hz, 1H), 3.51 (d, J=12.4 Hz, 1H), 3.57 (m, 1H), 3.60 — 3.67 (m, 2H), 3.76 — 3.83

(m, 2H), 3.86 (d, J=12.5 Hz, 1H), 4.22 (d, J= 9.6 Hz, 1H), 5.58 (m, 1H), 5.83 (m, 1H),

8.27 (s, 1H), 9.21 (s, 2H), 9.37 (s, 1H).

Mass spectrum: (ESI) m/z = 745.87 (M+H)

EXAMPLE 260

5 (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(1-oxido-4-pyridinyl)-1H-1,2 4-triazol-1-
y1]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid
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triazol-1-yl]-8-[(1/?)-1,2-di methyl propyl]-15-[[(2/7?)-2,3-dinmethyl-2-(propy
| am no) butyl Joxy]- 1,6,6a,7,8,9, 10,10a, 1Qo, 11,12, 12a-dodecahydro-

1, 6a, 8, Me-20mmeawet hyl -~ H 1, 4a-propano-2 H PCT/US2009/004557

phenant hro[ |, 2-c] pyran-7-carboxylic acid; ( 1S A R 6aS, 7R 8R, 1Ca/?, 1R,
12a/?, 1AR, 15R)- 15-[[(2/7?)-2-am no-2, 3-

di met hyl butyl Joxy]-8-[(1/?)-1, 2-di net hyI propyl]-14-[5- [émet hyl am no) car bony
I]/-I24tr|az--ylé 46, 6a,7,8,9, 10,10, 106/

11, 12, 12a- dodecaklydnp- a; : 10a-tetranmet hyl -4 H(, 4apr opgﬁ& 2
H-phenanthro[ akpoxylic acid; ( 7 6
10WP, 12a/ ?, 2 )|-2-am no- 2, 3- 13

d| rret hyl butyI ] uxy] 51 Cdi et hyl angPas) car bony T- 740

, 2, 4-trif [(I|’>)-I 2 @pethyl N V-6, 6a, 7,8,9, 10, 1Ca,
1Cb 11, 12??39;R decahydro- 1, 6a,8, 10a- tetra.%jf\‘L "4:W 1, 4a- propano- 2
H-phenanthr 2-c] pyran-7-carboxylic acid; al ?, 6a. S 7/?,8/?, 1QCal?,
1oi ?, 12a/?, 14R, 15R)- 15-[[(2i ?)-2, 3-di net hyl -

- | e
070 o st NP ot e o

. 12, 1233 dohetnitydyldory] Baf(BRIEDA-distettyimbhylWl 4-[$;(4pypidopdnd&21 , Hdghiemdsit hr of

%’4%- C]ﬁﬁ@%—a@g F{I?Qﬁgl)liog 1? ZSJ&aFgﬂ gﬁaﬁwg 6;% %Fiogl?etram%yf-ﬂllqjha-propar% 0
f'i ”;Et w:eﬁéziﬁ%ﬂo.‘[lt)%ﬂpzygaﬂ O{da?t)csx:yh@a&lrir(ﬁkﬁmglérl%}’hﬂ 2 la%[o%s[&ﬁﬁﬁ)héﬂdégﬂ%lﬁ)e@@r bony

12, m@rmmw (426hn& .03 nwoh amrétcmqroethane (2&gnbbmblazkﬂe@ Methant hr of

1131 / g] Sr)g‘})?x aéd[ ? g)'ay ﬁlologl CI ’ {%&13‘94§1 hfn]lrs é’r)ﬂl)8({u’r)é \}vzoiéfjl evalp%?a{ted %r?@ purified

[[(2/ %)yrzvéisapme MPIL{zuilﬁ @pleammhbsmﬂr]e (Pxép]afalﬁe [(5-8[ OBE dophrani(élafiear bonyl
1-1 2,4- triazol - S 6, 6a, 7 , 10, 10a, 10b, 11,1
2 1925- w&a%@%‘{/w@r I Qs%S % T 11%3%1)- tPéPﬁlmaﬁWnSM@‘re £Vangsitet ahd freoze-dnigdefiemans of |

X2
EI.£21/ g] F}%fg%} Zigﬁ%@(ﬁ%ﬁg :b%et i a ggf’l &rﬂﬁlﬁ{d s TFA %gﬁ%fl’ mﬁgjl ?, 12al?,
IH1, 2, 4- t ri azol'H NMR (CB:O Bmmm Bprd) &0tk -2 (MR, 0yl 7a(d, BH) bieh,\0. T8y ] - 8-
L )3H|, Me), 0.85 (s, 9H, Me), 0.86 (d, 3H, Me), 0.88 (s, 3H, Me), 0.90 (d, 3H, Me), 1.17 (s, 3H,
Me), 1.21 (s, 3H, Me), 1.23-1.34 (m), 1.41-1.45 (m), 1.48-1.65 (m), 1.82-1.98 (m), 2.06-2.10

15 (m), 2.14-2.21 (m), 2.61 (dd, 1H, H13), 2.84 (s, 1H, H7), 2.84 (d, 1H), 3.47 (d, 1H), 3.56 (dd,

1H), 3.64 (d, 1H), 3.71 (d, 1H), 3.83 (d, 1H), 4.01 (d, 1H), 5.63 (dd, 1H, HS), 5.80 (m, 1H, H14),

7.87 (br d, 2H, pyridyl H), 8.17 (s, 1H, triazole) and 8.49 (d, 2H, pyridyl H).

Mass spectrum: (ESI) m/z = 746.46 (M+H)

20 EXAMPLE 261
(1S5,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(1-oxido-3-pyridinyl)-1H-1,2 4-triazol-1-
yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

phenanthro[1,2-c]pyran-7-carboxylic acid
25
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di net hyl propyl]- 1,6,6a,7,8,9, 10,1Ca, 1o, 11,12, 12a-dodecahydro- 1, 6a, 8,
1Ca-tetranet hyWH 1, 4a- propano-2 H phenanthro[l , 2-c]pyran-7-carboxylic
acid; (1Syoabp/@de®37/?,8/?, 10a ,1bR, 12a/?, 14/7?, 15RPCT/US2009/004557
14-[5-[ (di met hyl am no) carbonyl]- /H 1,2,4-triazol-1 -yl]-8-[(1/7?)-1

, 2-di met hyl propyl ]-1 5-[[(2/7?)-2-(ethyl am no)-2, 3- dinethylbutyl]oxy]
1,6,6a,7,8,9, 10,1Ca, 1Ob, 11,12, 12a-dodecahydro- 1,6a,8, 1QCa-tetranethyl -
H 1, 4a- propano-2 H phenanthro[l , 2- c]pyran-?-caronyllc aci d;

(1S, 4al ?, 6aSs, 7/ ?, 2R, 10ab\ oﬂ;Go/ ’> 12a/?, 14/7?, 15

15-[[(2/?)-2-anmi n 3- '

di met hyl but yl ]1ex di met hyl propyl ] -
1-1 H1,2, 4-14 ,7,8,9 10, 10a, 16b,
|, 12, 12a- dodecghyr als 10a tetr -~ HN

2H phenant’l‘?f“ , ¢1:pyran- 7- car boxylbce aci d"N 4647, 5eS, 7/ 2, 8/ 2,
, 1o/ ?, 12 , <14/ ?% 15R) - 15-[[(2/7?)-2, 3-di hy
(rrethylarrin)butyl]oxy]-8-[(|/’?)-|,2-dirrethy| ropyl] - 14[5-[(ethy|arn'no)car

bonyl]-/ HI1,2,4-triazol- 1-yl]- 1,6,6a,7,8,9, 10,1Ca, 1(b,
11, 12, 12a- dodec aBy d peocedu@an8logd@atot thatrdesaited \for Eﬁarﬂplp%ﬁabm-staiting with

PO B G i B Pt

dl gEt gﬂ :Jltagg}@?mhp}&péﬁ FIHS"(?PWH@SI )2’3%?1@{‘39{%5’“ N 6627809 10 10m

100 116, Q&?ﬁ%l(ﬂibﬁtelﬁhwml 28-d6decahydrodl- 6z8,1 favtstiapiethy| 4 HE | Sa-ppopspendid2
-ph t hr 7-car.b
(15 aamenlirobt ST Tefiedba e ARKaBRE 2PA) (b 515 comppiingorsp ppepared and

di net hydlpt@wgl,wt]esgh(ﬁ(l i ?)-1,2-di nmethyl propyl]-14- [5 [(propyl am no) car bony
1]-7 H1, ,4-tr|azol 1-y|]-166a789 10, 1Qa,

11, 12, 12a dodecal/¥MR (GDsAD8 600N Ezt BRmadBt7HY(b,-3H, I-M@) @aﬁr(dpéHoMeZ 0.77 (s,

ﬁﬁ'&%ﬂéﬂ PBigp T SRR, 0 A Meh Bl nasn e SRR, M T e ()

)-1,2- Mlemtzm(kpmwlei -112@ 1.34 G, r.4et | msl(ﬁ{zhyhaamsrxed)carsbqn% {m)2/04-2.09
I 2 4-triazol -l a, 7,8,9, 10, 10
i, o 3B (4 HHLELD ) 285 AndhgINAS (@, 1H), 3.47 (&, TH), 3.5 (dd,

1H), 3.67 (d, 1H), 3.67 (d, 1H), 3.84 (d, 1H), 4.02 (d, 1H), 5.62 (dd, 1H, H5), 5.79 (m, 1H, H14),
7.76 (dd, 1H, pyridyl H), 7.92 (dd, 1H, pyridyl H), 8.18 (s, 1H, triazole), 8.49 (br dd, 1H, pyridyl
15 H)and 8.66 (br dd, 1H, pyridyl H).
Mass spectrum: (ESI) m/z =746.46 (M+H)

EXAMPLE 262
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-
20  dimethylbutylJoxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(1-oxido-4-pyridinyl)-/H-1,2 4-triazol-1-
yl}-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

phenanthro[1,2-c]pyran-7-carboxylic acid
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1, 4a- propano-2 H phenanthro[l ,2-c]pyran-7-carboxylic acid; (15,4ai?,6a5,7
, 81 ?, 10ai ?, 10bi ?, 12a , 14i ?,15i?)-8-[(1i?)-1, 2-di net hyl propyl ] - 15-

[[(2i ?) - 2w0evtwdisaeno) - 2, 3- di net hyl but yl ] oxy] - 14-[ 5- [ [ ( IP€matSkgoo@b45§T ) am no]
carbonyl]-i//- 1,2,4-triazol- 1-yl]- 1,6,6a,7,8,9, 10,10Ca, 1o,
11,12, 12a- dodecahydro- 1,6a,8, 1l0a-tetranethyl- H 1, 4a-propano-2

H phenant hr o[ 1,2-c]pyran 7-carboxylic acid; ( 1S, 4 |R(§aS 7R, SR, 1Qai ?
1R, 12aR, 14R, 8} 1, 2- dlnethylpropyl]

[[(2/7?)-2,3-dinet yH 2 (p Bﬁ' anlno)butyl]oxy] 14 [é
]carbonyl] 7 : -1,6,6a,7,

|, 12, 12a- dodecg Oa- tetranethyl

1, 4a- pr opano- ZNT" 1, 2- c] pYarEl- 7- carbo%yll&:

(1S, 4aR, 6a%! 5 12a , 14R 15R)H:N K ronocar bonyl ) - i
H1, 2, 4- tmg?glgl-yll*'j 8[(I R)-I 2d|rrethyl;1L2§;/\IE-l5-*{[(

)-2,3,3-tri h 2(rrethy|an1no)buty|]oxy]- 6, 6a,7,8,9, 10,10a, 1,
11,12, 12a- dodecahydro- 1,6a,8, l1lO0a-tetranethyl-4 -1, 4a-propano-2

Hphenant hro[ 1, ZByh?yd&auré aﬁ%gamoltﬁaﬁreg&beﬁlﬁén éﬁam;ﬁeéamlﬁ stah@@g%viltﬁb 12a
14R 15R) - 15- [ 2-am no- 2,3, 3- trimethyl butyl]oxy] 8-[

)- 1, 288, #QK,I@S @R(&[iiyl (JaR1LbREL e RelekRalA Rird i 258 Doamizic)-2,3- |et,h2, yljoxy]-8-

t r| azib 5) dy%bggﬁ§g1r%5oqylgggé&?ﬁég?%%lgg,!é‘{ﬂf]"*2’“1?191l'zygpr opano- 2

ng herllg@smrﬂsw 1(2; @dRmtrz Bni7, wzaa@@cnhyd}oagézgls 10l Betrhmet BAFHL RA8-prdfimo. b , 12a
am no- 2
t r | metihy mmjhr@H yrant7 tosrt{%ah%@lﬁiﬁamn@)léé} [Seijilg compound was prepared and

8-[(I )-1,2-dinmethylpropyl]- 1 6 6a,7,8,9, 10, 1Ca,
1Cb fTﬂ%%h?ggh@“ éég ydr o- 6a 8, l1lOa-tetranethyl -

1, 4a- pr opano- 2H thMam((DDQ(DD 5a0 My pam) 3-0078 (50 3Ml Me)a(l:VQi(d GH, Me)ad 30685, 7
{%pé?ﬁw\g%}?@ 8]3céyflfx ?foogsl(‘f’i' I )[4 88 (d 38 "0 36/ 38, Me), 0.92 (d, 3H,
)-1,2- Mbmtlb&pn@mki 104 d(E%}ﬁ Qﬁ%M'fsm BO& ?rlb@ﬁll"4]8 (H)/ I 5121 ffb(tn'i)' 220l1.78
yll- na- dodecahydr0- | “a*rJ0a- tet raneth - | a-proopano-
2/ 1/ - pKHﬁahSBH%{lI (m)22@]5f55,/t21ﬁn)22da§rl)a§ﬂmbc2ﬁﬁz(dd 1H, H13),2 86 (d 1H), 2.87 (s, 1H,
H7), 3.50 (d, 1H), 3.52 (d, 1H), 3.58 (dd, 1H), 3.71 (d, 1H), 3.86 (d, 1H), 4.01 (d, 1H), 5.62 (dd,
1H, HS), 5.81-5.88 (m, 1H, H14), 7.90 (d, 2H, ArH), 8.19 (s, 1H, triazole), 8.51 (d, 2H, ArH).

15 Mass Spectrum: (ESI) m/z = 732.61 (M+H).

N

(| rre%yl et hyl ) ani no

It will be appreciated that various of the above-discussed and other features and
functions, or alternatives thereof, may be desirably combined into many other different systems
or applications. Also that various presently unforeseen or unanticipated alternatives,

20  modifications, variations or improvements therein may be subsequently made by those skilled in

the art which are also intended to be encompassed by the following claims.
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(15, 4ai ?,6a5,7 ,8/?,10ai ?, 10b/ ?, 12a/?,14 ,15 )-15-[[(2i ?)-2-am no- 2, 3, 3-

trimethyl butyl]oxy]-8-[(1/7?)-1,2-di methyl propyl]-14-[5-[[(]-nethylethyl)am

no] car boryDJ2010/04920%, 2, 4-tri azol - 1-yl]-1,6,6a,7,8,9, 10prtCaS200@op4557

11,12, 12a- dodecahydro- 1,6a,8, 1l0a-tetranethyl-4 H

1, 4a- pr opano- 2/ / - phenant hro[ 1, 2-c] pyran-7-carboxylic acid;

(1S 4 6aS R 10a . 1ObR, 12aR 14R, 15R)-8-[ (I R)-1, 2-di net hyl propyl ]- 14-

[5[[( é $ro]carbony|] 7 -1,2,4-triazol-1-yl]-15-[[(2

R) -2, 3, 3- trlmsthyl 2- (met hyl am no)butyl]oxy] 1,6,6a,7,8,9, 10,10a, 1(n,

11, 12, 12a- dodecahydro- 1,6a,8, 1Catetranethyl -

4H- 1, 4a- pr opano- &/ / - pAewaipond pf Eo@awlh ghr an- 7- carboxylic acid; (IS, 4a
,6a5,7 ,8 ,10aR, 10b ,12a ,14 ,15 )-14-[5-(am nocet{,_ponyl )-7 H1,2,4-

tr| azol iy -yI] 15-(2- am no 2- et hyl but oxy) - 8x[ ™= 2-di met hyl propyl]

1,6,6a,7,8,9, 10, 1Cq, 1Cb 11 12R&2a dodecjphgdro-z :

1, 6a, 8, 10a tetramet hyl - ropano- Hphes 3

, 2-c] pyran-7-carboxylic a0|§t 1S, 4a @0

, 6aS, 7R, 8R, 10GaR, 1R, 12 qﬁi/&'v & QU1 et hyl but oxy) - 8-
[(IR)-I,2-di met hyl propquf 14 [5 [ reB

-1,2,4-triazol-1-yl]- %,, 33 10, 1o, 11,12, 12a dodecahydr o-
1,6a,8, 10Ca-tetramethfl-4 O4a PEOgano- 2 - phenanthro[

1, 2-c] pyr an- 7- car boxyl i cRaci z I

(18 4aR, 6aS, 7R, 8R, 10aR, 1R, 12aR 14R, 15R) - 15- ( 2- am no- 2- et hyl but oxy) - 8- [ (!
R) 31, 201 phermA CHFI%HM qcsqptalplssglr (hef‘?ﬂft‘f‘f??rétfhyl Yam no] carbonyl [-7//-1,2,4-tri

azoI-I-yI] |, 6 3 CF}PZ 140, 10a, 10b, |
|, 12, 12a- dodecahy r o- a, 8, 10a-tetranethyl -4 H 1, 4a- propano-2// -
phenant hro[ 1, 2-Rj nﬂ(@)NR Rgamfcm&yﬂend)eam dng héIEEOQEgFRM GRtBRnE 1 or 2

GaR, 1ChR, 12aR 14R, | am nocar bon triazol - I

-15- (Qitrg%q%?@@ Wéﬁ%‘? huéqetegéqraf]g@up |13 Mq,p@ﬁmmong su%stltuted on aring carbon yl]
[(1R) @thﬂQbf%rWl&B %thli nng]m@o & Wit oRy %elao 1Ca, 1Qn,

11,12, 12a- dodecahydr o- 10a- t et ranet hyl -4 -1, 4a- pr opano- 2Hphenant hr o[

| 12)- c] pyran-7- CaR%B&,)R mndaﬁn adc each independently hydrogen or C;-C;s alkyl;

R® is C,-C4 alkyl, C3-C, cycloalkyl or C4-Cs cycloalkyl-alkyl;
R’ is methyl or ethyl; and
R® and R® are optionally taken together to form a 6-membered saturated ring

containing 1 oxygen atom.

15

2. The compound of claim 1, wherein X is H, H.

3. The compound of claim 1 or claim 2, wherein R®is either pyridyl or
pyrimidinyl optionally mono-substituted on a ring carbon with fluoro or chloro or on a ring

20  nitrogen with oxygen.
4. The compound of claim 3, wherein R®is 4-pyridyl.

5. The compound of claim 1 or claim 2, wherein R®is C(O)NH, or

25  C(O)NH(C,-C; alkyl).
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(1S, 4aR, 6aS, 7R, 8R, 1GaR, 1R, 12aR, 14R, 15R) - 15-[ (4- am not et r ahydr o-2 - pyr an-
4-yl)met hoxy]-8-[ (I R)-1, 2-di net hyl propyl ]-14-[5-[ (et hyl am no) car bonyl ] -7
-1, 2, 4-t rwazolo/diyiop- 1,6, 6a,7,8,9, 10,1Ca, 10b, 11, 12, 1PaTdsd@oaMsdT o-

1, 6a,8, 1lOa-tetranmethyl-4 H 1, 4a-propano-2 Hphenant hr o]

1, 2-c] pyran-7-carboxylic acid; (1S, 4al/?,6aS,7/?,8/?, 1Ca/?, 1oi?, 12al?,
1AR, 15/7?)-8-[(I/7?)- 1,2-dinethyl propyl]- 14- [5-[(nethylam no)carbonyl]-i
H | ,2,4-triazol-1 -yl]-1 5-[[tetrahydro-4-(nmethylam no)-2 H pyran-

4-yl ] met hoxy] - 166, 6ary, &rgp(“ﬂ.lg &%umjsggvheile}m k@lsjg@ ylagecahydro- 1, 6a, 8,

10a-tetramet hyl -4 -1, 4apropano- 2 H phénant hrof c] pyran-7-car boxyl iC
acid; (1S, 4al?, 6&S, 7/’? 8/?, 1Ca ,1™R, 12a/?, 1AR 15R)-

15- [(4 am not et rahydro-2 -pyran- 4-yl)methoxy]-8-[ (!

) -1, 2-di met hyl prapyl ] THeledrbpdundeifiayy ane od¢lamidob ey ]wl?eanIRgzsC-ltGJ adkylantyl ] -
1,6,6a,,,8, 9, .10,10a, 1o, 11,12, 12a-dodecahydro- 1, 6a, 8,

105 tel%r‘éﬁ?ﬁtWi -4/ 7-1 , 4a-propano-2 Hphenant hr o[ I,2-c] pyran-7-carboxylic
acid; (IS, 4a ,6a5,7

, 81 ?,10a/?, 10bi’> 12a/ ?,14i ?,15/?)-8-[ (i ?)-1, 2-di met hyl propyl ] - 14-
[5[[(I-rrethy|et yl) / B | -yl]-15-[[tetrahydro
-4- (et hyl am no)é] argt&gdr{ﬁgl&}éﬁ] 1 %x‘,),?]“lhe% lé g&g{% 10, 1Ca, 1(nb,

11,12, 12a- dodecahydro- 1, 6a,8, 1lCatetranethyl -

H 1, 4a- propano- 2/ 7- phenant hro[ 1, 2-c] pyran-7-car boxyl ic acid; (15,4a ,6a5,7

, 8/ 7 10a/?, 10bi 29 12a/ Phelddn? d&ﬁld)oﬂaﬁybﬁé 3f Ahirds PG NOvKerdinR® and R’ are each
tr| rreth Ibutylﬂoxy] 8-[(Ii?)-1,2-dinethyl propyl]- 14- [ 5-(4-pyridinyl)-i

- 1102 4ndepeadestly hygdrqgen pren 17 8,9, 10,1Ca, 10Ob, 11,12, 12a- dodecahydr o-
1,6a,8, l1lO0a-tetranmethyl-4 H 1, 4a-propano-2 - phenant hro[
1, 2-c] pyran-7-carboxylic acid; ( 1S4 R 6aS,IR 8R, 1Ca/?, 1R, 12a/?,1 AR
15/?)-8-[(I/?)-I 2-digret hyl prapyl 1l .- 14-. . : .
[5- (4-pyridinyl)'%//- ﬁ?‘f‘i@z%?‘lrfi“ﬁ]‘f Cfaimy . Wyergin the.compaund is felected oy
yI am rm)r{awﬁe@bag;yammhn@&a 7,8,9, 10,108, 10h, 11,12, 12a dodecahydr o-

,6a,8, 1Ca-tetranethyl -~ - ano henant hro
"57e] pyr an- 7- car BOMRASIEER | g WL FoEh S ORI T-IGBRY o2 7. 1AR

1 3 '?) \dlﬁle ll})(l%{tyla ox%l] -%Uf( R)- ?,23d1§1ethylpropyl] -14-[5-[[(1-methylethyl)amino]carbonyl]}-1H-
1,2,4-triazol-1-y1]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-
1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2,3-dimethyl-2-
(methylamino)butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-[[(1-methylethyl)amino]carbonyl]-
20  1H-1,24-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2,3-dimethyl-2-
(methylamino)butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-[[(1-methylethyl)amino]carbonyl]-
1H-1,2 4-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-6-
25  oxo-4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2,3-dimethyl-2-
(methylamino)butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-[ (methylamino)carbonyl]- 1 H-
1,2,4-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-6-0xo-
4H-1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid,
30 (15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-[5-(aminocarbonyl)-1H-1,2,4-
triazol-1-yl]-15-[[(2R)-2-amino-2,3-dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-
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met hyl butyl Joxy]-8-[(I/?)-1,2-di methyl propyl ]-214-[5-(5-pyrimdinyl)-7//-

[
|,2,4-triazol-1-yl]- 1,6, 6a,7, 8, 9, 10,1Ca, 1o, 11,12, 12a-dodecahydro-
1, 6a, 8, Ma-2vsrngwet hyl -4 H-1, 4a- propano-2 - phenant hr ofPCT/US2009/004557
1, 2-c] pyran-7-carboxylic acid; (\S, A R 6aS, 7R 8R, 1Ca/?, 1R, 12a/?, 1lAR,
15/?)-8-[(I/?)- 1, 2-di net hyl propyl] 14- [5-(4-pyridinyl)-I
H1,2 4-tri = | - - 15-[[,tetr t. hyl am nqg p
yl]me h&@fﬁi& gO,égX !}b@}g %d i—@agg_%xqu?r (%gg IBZ tetrametl)xyl 41414_ 1 4%,1 propano -2H-

12 nERHRS BV h-70auboxiPgatft ranet hyl -4 -1, 4apropano- 2
I—l—pheﬁ%thrgifadE qﬁ)ﬁ?ran 7- cxé'?bc?x fic acid; (18 AnR, 6aS, 7R, 8R, 1Ca/?, 1MOR,

12a/?, 1AR 15/ 9915 48, GaiS(7R, 2 lQaIé,ﬂrﬂbRLJ 2@13141{ 15R)-14-[5-(aminocarbonyl)-1H-1,2,4-

o et A ol 7T B ) BB PAE el
1 @a 81,6,687;8,2103081 b1 1 42 HQM@edAh?&%DPGQS mpmmamtm 1,4a- F?ro;iano-zy.
2 c] pyr an- 7-car boxyl ic acid; ( 15, 4al?, 6as, 7 ,8 ,1Cal ? 2al ?, 1417,

15R) - Jp}snerntbm[by ApBantinesrbaAylip acid;

(e 2 ol DY s udisgym b 4, 0Bk oA Y RR PR diipoRack 3L ) -7
i gac]&nai&lal- VRS HIR) m,\Zl—dlﬂletlﬂy,lp}apﬂﬂ-lea[mRZg- (;Fimﬂmt{gg Q[—(ilombe/tl})ylbutyl]oxy]
EVIER A ACACIT IRt Ry é?nl%ﬁle%‘iahMﬁlfﬁe}( G b a1ty (e pano- 21

14 di 4- jgdinyl)- I'H 1,2, 4-triazol- 1-yl] -
lg) ﬁhgmgﬁ[ggyéi@a&%&éb& i %E 2a dodecahydro- 1,6a,8, 10a-tetranethyl -
H- 1, 4a- pr opano- asmmeﬁasmmsm[lom 20eR pYaryh4H A 6 RY-bdX §i(aminacarbonyl)-1H-1,2,4-

g.és[ ?%ﬁ'ﬁ%‘jﬁag é/ [iéﬁq- %a%l/n?) 2 } gjtnmethy%gutyl]ox;ﬁ%-[(inﬁ)l 2-dimethylpropyl]-

( rret hyi 88bN®) @m@,ybi q)myl 1 3211Q5Jd3hedah§dx‘3|- ﬂ?é bx bRkt@RY\dth A% A2 4a4pr8y£dodmyl )-7
2,4-triazol -1yl - 7,8,9, 1Cb, 11, 12, 12a- dodecahydr o-

1 6a aohememhxoét aen}exrhW-aaerylmachn opano 2 - phenant hr o[
: 1%5;" ],l)oy an : [7 ( o Q?O%%ﬁ@ﬂ’l 1)5%'1 bR, 134K 1885 £)-8 Bl B 110 Hhreth IR oy R T4+ 14
( et hy[lsaineytiuiixb jcavbyhyB-7IH-1 22t azdt- tiyimet Sy rR)eDY B riktethyd-2-2- pyri di nyl ) - 7/
-1, 2, (Lrlnétlg}lllgrggllo-)gut; oxy]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-
tetramethyl-4H-1,4a-propano-2H-phenanthro[ 1,2-c}pyran-7-carboxylic acid;
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-[ S-(aminocarbonyl)-/H-1,2 4-

20  triazol-1-yl]-8-[(1R)-1,2-dimethylpropyl]-15-[[tetrahydro-4-(methylamino)-2 H-pyran-4-
yllmethoxy]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-
propano-2H-phenanthrof 1,2-c]pyran-7-carboxylic acid,

(1S8,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-[ 5S-(aminocarbonyl)-1H-1,2,4-
triazol-1-yl]-8-[(1R)-1,2-dimethylpropyl]-15-[[(2R)-2,3-dimethyl-2-(methylamino)butylJoxy]-

25 1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid,;

(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-[5-(aminocarbonyl)-/H-1,2 4-
triazol-1-yl]-8-[(1R)-1,2-dimethylpropyl]-15-[[(2R)-2,3-dimethyl-2-(propylamino)butyl]oxy]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

30  phenanthro[1,2-c]pyran-7-carboxylic acid;

(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-
dimethylbutyl]Joxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-[(methylamino)carbonyl]-1H-1,2 4-
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1,6,6a,7,8,9, 10,1Ca, 1Cb, 11,12, 12a-dodecahydro- 1, 6a,8, 10a-tetranethyl -

-1, 4a-rropano-2 - phenanthro[ 1, 2-c]pyran-7-carboxylic acid;

(\'S, 4aR, 686,20R/\BRMBOSLR, \ ObR, \ 2?i R | 4R, \ 5R) -\ 5- [ [ ( 2R) - 2Pamiuseed/084557

di met hyl butyl Joxy]-8-[ (I )-I ,2-di nethyl propyl]-14-(5-pyrazinyl-7 HI
,2,4-triazol- 1-yl)- 1,6,6a,7,8,9, 10,1Ca, 1Cb, 11,12, 12a-dodecahydro-

1,6a,8, 10a-tet thyl-~ - 1.4 2 - phenant h
1, 2ac]tﬂ9¥(&ﬂ- ety @ng%ﬁ/ﬁ 10,104, b, 1?11 2@20 alm‘o @&n&%@éﬂo etrpysihyl-4bhAa- 14R

é?ﬁét r#r?% %?S%y‘%“gmf’wz pB””fcf“r?e g 8y 1 ] - 14- [ 5- (4- pyri dazinyl ) -7

-triazol -(1SyaR; 6aS7fR ﬁ'&lﬂalﬁl%R MQGR 14Rp15 HIZE)ZZ hﬂanazi@diecahydr o-

1’262] pcymg% IS e s e /8 gt S b6 Rk 14

, 13/ 7)d111'1%t}{[yifrgf)ﬁ§/‘l?6 &M 9@'12) ﬁ)a 10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-
dlnethylbu 8-T(li -di mét Ryl propyl ]- 14- [ 52 (3- pyrlda2|nyl) 7
H- |, 2, B44-piopand-2H- yhepantbrcﬁ,‘lﬁaq]ﬁylang -carboxXy@im,acidDb, 11, 12, 12a- dodecahydr o-
1, 6a, 8, 10a-tetr y - 43- = n .

| , 2-c] pyran-7-ca ge@ aﬁﬁ’?ﬂﬁ’i@ﬁ%ﬁﬂwgﬁsgt@% 3'%’ﬁthyﬁéR 14R,
15R) - (hRetlh14rdind)budyl 1&@@{ 1,2- dlmethylpro y1]-14- HS [met ammo)carbonyl] JH-
di math | but yl ] oxy

H1, 214rtnazzcd+L-Y1!NLq a78,%H) 170239@”?1&83,/, &Op hyd1q—116ﬁ1? Qi&y eHame ain
1 ey
’21%61 8, 4&%90;» Carﬁf;@{ﬁméﬂ’g‘é%& °1]P’A"%§ BB i or o “hobR 12aR | 4R

1f5§) Cé 5-[ [ ( 2d) @Sg’ﬁﬂR(ﬂtSZRﬁSR dOﬂEﬂl ﬁ)’R ﬂ)m MDXSR) BS-T[I@R)—Q ’(dﬁi{hdﬁ?ﬁlh}ﬁlr@)@p&" H
- - ri m dl n
11 12 dibigt ram)ﬁﬁgyaﬂom@ 52 e garoBt H AR i ino Jsarbpn g T 34

IS G IO ot b iR 10
, 2-ptopatohM-phemgnyhrpf 1L 2-c] B 7 parboxiytdc agid) - 7 H- 1, 2, 4-tri azol -1 -yl ]

1% 6a, 7,8 9, 10(1:15‘%3aR 61'agh7R g‘I} ’1&%(’ ]’8baR ([igadl? (1:4?19 3{9}2) 8- [8118‘31 g’dlm%yltpropy?ﬁg hyl -

4a- pr opano- 2
[[(2R)-2,3-dimethyl-2-(propylamino)butyl]oxy]-14-[5-[(methylamino)carbonyl]-1H-1,2,4-

triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-

propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid;
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR 14R,15R)-14-[5-[(dimethylamino)carbonyl]-
20  1H-1,2,4-triazol-1-yl]-15-[[(2R)-2,3-dimethyl-2-(methylamino)butyl]oxy]-8-[(1R)-1,2-
dimethylpropyl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-
1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid;
(18,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-[5- [(dlmethylammo)carbonyl]
1H-1,2,4-triazol-1-yl}-8-[(1R)-1,2- dimethylpropyl]-15-[[(2R)-2-(ethylamino)-2,3-
25  dimethylbutyl]oxy]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-
1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid;
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-
dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-[(ethylamino)carbonyl]-1 H-1,2,4-triazol-
1-y1]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-
30 2H-phenanthro[1,2-c]pyran-7-carboxylic acid;
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2,3-dimethyl-2-
(methylamino)butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-[(ethylamino)carbonyl]-1H-1,2,4-
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phenant hro[ |, 2-c] pyran-7-carboxylic acid; (15,4a R 6aS,7 ,8 ,10a R 10b

R 12a R 14R, 15R)-15-[[ (2 R)-2-am no-2, 3- di net hyl butyl | oxyJ- H
-t S- CS- f Iworotv/qay208di ny™-i H I A-triazol-1-y~- d- O R) PCT/US2009/004557
di et hyl propyl]- 1,6,6a,7,8,9, 10,10a, 10b, 11, 12, 12a-dodecahydro- 1, 6a, 8,
10a- tetranethyl 4 H- 1 4a propano 2 H phenanthro[ 1, 2- c]pyran 7- carboxylic
acid; (15,4a ,6ab 10b , 12aR, 14R 15 )-15- 2 - -
it netwcﬂult'ylﬂjleﬁe% 28810 P 0B S Sk Lo D 2 °

Asddo- PZ Yhehand léa 5,$(§ﬂ§, t0adfa, 10b, 11,12, 12a-dodecahydro-

1 6a én H0a- te?&gnet cﬁn? 4a-p gnoaz H henanthro[

. 2-c] pyran- 7- CarﬁWL&aSa?di SJIR,I()%;IMJB@!BVVRJ&Q 194[(28pB-antige-2,3t4R, 15

) 2.3l B AR T LR S T
1, 6, 63d1ﬁre§1y9pro%ﬁl—lc@6a 181, 10l {oalidb, 1112‘?12 ﬁm&&&@md% 1362681 Gh-tetramethyl-4H-

10a t et ramet’hy 42’ propano- 2 - henant hro[ | 22¢] pyran- 7- carboxylic
aci d; K&&pman@df@fmaemrq[ma? Rpyep-7-¢ahekI¥RCIBR) - 15-[[ (2 R) - 2-ami no- 2, 3, 3-

W12, 4 travol - Syfecods i o8 SUSR Stk BERRY Rk S0y b litbisth o ot o
1, 6a, &lné@@rlmqu@mqlsh?(mﬂd/z -dithefta/iproppid1a-[8-[(propglamiid)eabonyl]-1H-1,2,4-
1, 2-c] pyran-7-carboxylic acid a ,6a5,7 R 8R 10a R 10b ,12a 14 , 15

)- 15- [tpezzolFé)ryli laéma,s@ 50,30, {0h, fybai}mg@wpwf 19643, Oa-tetramethyl-4H-1,4a-

D ORI RERRAL kot ABORSRY, Lol anyar ol 1 ea b

10a t et r amet hyI @lS 4aR 6L AR, QR A0aR, 1 QbR pREk) 54 16 RY-1 5-2H2Rp2+(dimethylamirmy 2, 3-c

: f: ?rétéiweﬁfﬁ@ﬁy 6a§ 8- L(»’!§1 béoﬁmethy 0@3 4 [ﬁflt&l Fﬂliyé*hﬁarlaa%ﬂpgrbg{?ylﬂoff- |
)- ! P'Q mekRydipr 91I§'M', ,6a i 86) ﬁ?u?a Bowd11,18138odebydrd b, 628, 18Rt HARRARNMAS. O-

1, 6a, 8, '10a-t et r anef a- propano- 2H phenant hr o[ ’
1, 2-c] hya-arppan@-dhbmmmr@[m%q]pyranﬂ carboxylic acid;
15 (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-15-

[[(2R)-2-(ethylamino)-2,3-dimethylbutyl]oxy]-14-[5-[[(1-methylethyl)amino]carbonyl]-1 H-
1,2,4-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,1 2a—dodebahydro- 1,6a,8,10a-tetramethyl-4H-
1,4a-propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR 14R,15R)-8-[(1R)-1,2-dimethylpropyl]-15-
20  [[(2R)-2,3-dimethyl-2-(propylamino)butyl]oxy]-14-[5-[[(1-methylethyl)amino]carbonyl]- 1 H-
1,2,4-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-
1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid;
(18,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-[5-(aminocarbonyl)-/H-1,2.4-
triazol-1-y1]-8-[(1R)-1,2-dimethylpropyl]-15-[[(2R)-2,3,3-trimethyl-2-(methylamino)butyl Joxy]-
25  1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid;
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyljoxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-[(methylamino)carbonyl]-1H-1,2,4-
triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-
30  propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutylJoxy]-14-[5-[(dimethylamino)carbonyl]-/H-1,2,4-triazol-1-y1]-8-[(1R)-1,2-

-122 -



(1S, 4aR 6aSs, 7R, 8R, 10aR, 1R, 12aR, 1AR 15R)-

15- ( 2- am no- 2- net hyl pr opoxy) - 8-

[(1T17?)-]1 ,eodoroatiboBpr opyl | -14-[5-(4-pyridinyl)-7 -1, 2, 4PCTits2@0/004551 | -
1,6,6a,7,8,9,10,10a, 1o, 11,12, 12a-dodecahydro- 1, 6a, 8, 10a-tetranethyl -4H
1, 4a- pr opano- 2Hphenant hro[ 1, 2-c] pyran- 7-car boxylic aci d;

1S, 4 6aS, 7R, 8R, 10aR 1CbR \2aR \4R \5 h 8-
(15, SRR urmty iy ot U ey G st g

iog ??t?%ﬁ??’ﬁn% ﬁ%#ﬁ%b[é?%aéﬁgﬁzﬁgggﬁggantﬁfo[l g 6a 8 yran-7-car boxyI I C

aci d; (\ S 4aR 6 a@ SHRRGRAS) 1RaIR | 0B DR AR RIR, 55&)3)-85-[[|'((2R}2+anﬁnd42;ﬁe$hy\ p
t opy \]

[ 2- et Hyrneg\yéwmw&rﬁ HRbdZodiethvderoayllz Adpr ethrpming)psbpnyg 14 | 251zl y |
EI. §é68ﬁ?(}71 S6273D, M@)a il(@)ll i—i— 122.dddcaH oeE Cleb 8l Oa-tetramethyl-4H-1,4a-propano-

, 8, 10a- t’et’r amét Ryl - 43a- propano- 2/ 7- 'phenant hr o[
,2-c]4ﬁ-tph¢namhrailbbzmyrm &(carlroxylwaeié, 6a5,7 ,8 0a ,10b ,12a ,14 ,15

L b MR Lo damor 247

2
?anﬁqe&;ﬁbut?ﬂmaﬁes TARR, 2lalnﬂe1’h>m§@pglgqe|%q¥ar methyleﬁlaylfammo]carbonyl] 1H-
r

etrameth A"H 1, 4a- pr opano- 2 Ehenan o[ gi/ran 7- car box I|c

0; R marel ] R SE0LR) 0 (R 1. i2dre: d»@q:zahma)l 62181 0g-epramethyl-4

0 o, Al 2 R L B REABN R

r Ilgzglz- | - yI ] -1, @SeaRrba8, 7R, &ﬂlﬁﬂ?églgggﬁlwll?ﬁi) Z (lR) 1,2- dlmethylpr(;pny{;]n%4:1-r o
PRSEGIGE rila%sﬂme el o had Giasdh ke RS S arma b 1aR
15R) (11%115 1 glﬁ'?{@tlt?ﬂbé?‘sfﬁ),io 16, ?@lf’ fis 'i?zi BM&&U&B;Y&BQX&] 8 %& ( '

2d|net gyr’i di’'ny 4-tri1azol-
6 6a tétrﬁnahyll@lﬂl(m -proPbno-2 - p@pmtdémai’mdﬂecarbqﬁdl,c&md

13% tetramet hyl - At LrBsP/8 A10a2 TB0R 190 ERY s £y- 4 TS RARAD LSNP b %-

triazol-1-yl]-15-(2-amino-2-ethylbutoxy)-8-[(1R)-1,2-dimethylpropyl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2 H-

1
)-1
) -1
1.6
10a-
aci
)1
) -

t

|

phenanthro[ 1,2-c]pyran-7-carboxylic acid;
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-(2-amino-2-ethylbutoxy)-8-
20  [(1R)-1,2-dimethylpropyl]-14-[5-[(methylamino)carbonyl]-1H-1,2,4-triazol-1-yl}-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1 ,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-(2-amino-2-ethylbutoxy)-8-
[(1R)-1,2-dimethylpropyl]-14-[5-[[(1-methylethyl)amino]carbonyl]-/H-1,2,4-triazol-1-yl]-
25  1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid;
(18,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-[5-(aminocarbonyl)-/H-1,2,4-
triazol-1-yl]-15-[(4-aminotetrahydro-2H-pyran-4-yl)methoxy]-8-[(1R)-1,2-dimethylpropyl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1 ,4a—propaﬁo-2H—
30 phenanthro[1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[(4-aminotetrahydro-2H-pyran-
4-yl)methoxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-[(methylamino)carbonyl]-1H-1,2,4-triazol-1-
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(1S, 4aR 6aS, 7R, 8R, 1aR, 1R, 12a/?, 1AR 15R)-8-[(\R) -

1, 2-dinethyl propyl]- 15- [[(2 )-2-(ethylam no)-2, 3, 3-trinethyl butyl]oxy]-
14-[ 5- (4-wor2odvoyiop-7 -1,2,4-triazol- 1-yl]- 1,6, 6a, 7, 8PeT/UBR02@M551Ch,
11,12, 12a- dodecahydro- 1, 6a,8, 1Ca-tetranethyl-"H 1, 4a-propano-2 -
phenant hro[ |, 2- c] pyran-7-carboxylic acid; ( 1S, 4aR 6aS, 7R 8R, \0aR \ R

l[ ga(R 4\y§yR1 lp @,aﬂ)yé} 9.1 E}M)p, 1 Q‘t-),aj {1%, 1%2&%&1232}1@{1?0??,6%,%3 (lég:tetramethyl-4H-1 ,4a-propano-2H-

h tyl -1,6,6a,7,8,9, 10, 10g,
1Cb 1@?[‘5&?%? P Zgﬁrérngg}_/ﬂo ?’ég%aul%al ?)é%/]r amet hy?- 4H- 1, 4a- propano- 2 -
pf;(calr;gnt hrof | 12 R()(t]i,pyR,ﬁaS 7RgXaR ’t)IghmlObtR Mm&lﬁi)‘mf(l@a—s Z@ingdthyllGeopyl]-14-
|
[5 (31%1%86?@ i i’ 5 Help, 42‘“&Z?1r gﬁz}i@yd[ F’i‘%f% #%Teéhylammo) -2H-pyran-

3, ]
%2 é,l tgg%%nﬁyg E%S 7§8’T%,gb%béilgg§g% lr:igtlngtk]&?ﬂwa‘h}rd@ - £8a,8;19a ettin&kBA-490,4a

4a prpomno—ﬂ?phgtwﬁun[tlkﬂ-olﬂyrqnz?ﬂ:WKmlm Zeld,ar boxylic acid; (15,4a ,6a5, 7R 8

1P 1008 120 14 b Rak R0 L, Lk PO B EO RN B RN by L €
1-yl'] 4- ﬂl)rﬁet@@xwiﬁm-ﬂl% aﬁa@ethy’hgh)pyﬂqlmﬁs aﬂ:ﬁ%ﬂﬁﬁ)@ ﬁf&ryl]ll}@d B4-triazol-1-
1Ca-tetraneth r opano- henant hro[ "1, yran-7-car boxyl ic acid;

(1S, 4ai: Bé@am,amp,lﬂmab,imﬂ,1122ahdmhyqlgﬁ},64,3 lpeztefamwbyleﬂrlérﬂﬁdmp@w- 2H-
-|18?lr2,%§ert‘£‘ﬂ¥rl r’rf TP%’T%@ ¢ f;bg’%ﬁz?&g 2-di net hyl propyl ]-14-[5-(4-pyridinyl)-

riaz 9, 10,1Ca, 1o, 11, 12,12a-dodecahydro-

1,6a,8, 10a-t et r(aHgMW4H$R HMIWQMP@BW& N1R)-1,2-dimethylpropyl]-14-
1, 2-c] pyran-7-carboxylic ac
R 6aS/| %[(émlqtbalﬁhwsmlqoja@qu&] iéfRS 28‘ triagoly-vil- 15-[ftetrabydre sy Gpsthylamuno)-

5-(3- | | 2
Aty gy gl e e o )

1, 6a, Setrafethyled i-d vk prpbanb- 2 Al phepathani b2-Jpyphd et duybil acid;
(18 GaR 645, 7R, S PeReS AR 10nR \0RE 1298 1471 S0 G 2R AR 2 - pyr an-
trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyridinyl)- 1 H-1,2 4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,64a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[ 1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-14-

20  [5-(4-pyridinyl)-1H-1,2,4-triazol-1-yl]-15-[[(2R)-2,3,3-trimethyl-2-(methylamino)butyl]oxy]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro{1,2-c]pyran-7-carboxylic acid;

(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(5-pyrimidinyl)-1H-1,2 4-triazol-1-yl]-

25  1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2 H-
phenanthro[1,2-c]pyran-7-carboxylic acid,;

(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-14-
[5-(4-pyridinyl)-1H-1,2,4-triazol-1-yl]-15-[[tetrahydro-4-(methylamino)- 2 H-pyran-4-
ylJmethoxy]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-

30 propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid;

(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-
dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-pyridinyl)-1H-1,2,4-triazol-1-yl]-
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4-yl)met hoxy] -8-[ (I R -1,2-dinethyl rropyl]-14-[5-(3-fluoro-4-pyridinyl)-7
-1,2,4-triazol-1-yl]- 1,6,6a,7,8,9, 10,10a, 1Cb, 11,12, 12a-dodecahydro-
1, 6a, 8, Ma-20miriswet hyl -4/ /- 1, 4a- pr opano- 2Hphenant hr o[ PCT/US2009/004557
1, 2-c] pyran-7-carboxylic acid;
15, 4aR, 6a5, 7R, 8R, 10aR 1R, 12aR, 14R, 15R)-8-[ (I R)-1 , 2-di net hyl propyl ]- 14-
[5 (3-fluyoro- 4-(ﬁ” I di ng ﬁ
, 2, 4-9:p:3861,10,19a,1 At 51,1 2.4 2a-Aadgrahydra-1,6r8,h0a-tatiamshyl-44-hyhp-nsopano-2H-
yI ] met 1o, 11,12, 12a-dodecahydro- 1, 6a, 8,
el 22y 3 ookl aB

1Ca-t ano- 2H phenanthro[ 1, 2-c] pyran-7-carboxylic
acid; (1S, 4aR GﬁSﬂER&ESﬂW 1@5:1R1Gtﬂa&alRﬁ}R}Ia,Bﬁi)—ﬂS{[[(llﬂ)-amdmbﬁtyi@hydr0 2

- - th | 1)-7
Y52 dmefislarbmorag foxyi Ss(bR) b 2elietmiprons]- 48 phrigon s Ao CsigAts,
1 t | t -1 .4a- 2H-

52, B LA DAEIon 1 UoEr 2GRSOty L1 o-propanc-21
2aR 14Ren&@roll, 3-c)ftamiTicadicedyliakyids o- 2 - pyran- 4-yl ) nmet hoxy] - 8-[ (|

- d hyl
R ooy PO RIGE 8% Garb Yol Sl VAR - 3 TR B aminerddany ar o-
1 6 11 1HAC - azo - -
ot dchopoppon gty i)
15 R) - SL? 03,R)8,9,10, QOQiiQhai hy? ﬁ?@réydqcahxdxo H&%Aoymamem)dﬂh} 114|afPIOPan0 -2H-

S- [t dro4 met hyl am no) - 2/ 7- pyr an- 4-
?rretﬂ%lgi}ﬁﬁﬁroil %%%"]“}nécéimofgli&ﬁ 1o, (11, 12?/12a- doéecahygﬁlo- 1, 6a, 8,
10a t et r amet hyl (4S-431R%Sﬁ¢¢&'{106a121%1{m}%mn41mm3) 15 ﬂ(@&py,sahm&hya-rzboxyl iC
aci d; (1SAaR6$7R i ?) - _}_IH?)__
1, 2- dl FF@EW‘FBWSH%HWUOWA -8- E(ERX g,_zpcy];qephyénrﬁpylj 14 [5 (4 pyndlnyl) 1H-1,2 4*triazol-1-

B

10a- tqiheaamhﬂm{d .24 fyrad- 7dappcylinaeid? H- phenant hro[ |, 2-c] pyran-7-car boxyI ic

aci 1S, AaR, A% 4LR &R 7 kR Dar TR, 124858 15%0)- 15 'ﬁ)(zR)1§ 3L diathy10-

mn0233

t r I7 ;T?t(meggg&%ﬂnbwi(n&cﬂ]@ [(PRy-h 22aisHetmBAprsbR-2ny b2 ¥ ridhnyl)- 1 X1 2ia-tAazyiri-di nyl
- r
)- yl] 1 6 6a,7, ég 10,10a, 10 ,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

phenanthro[ 1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-

20  dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-(5-pyrazinyl-1H-1,2 4-triazol-1-yl)-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[ 1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-
dimethylbutyl]Joxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyridazinyl)- 1 H-1,2 ,4-triazol-1-yl]-

25  1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[ 1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR 14R,15R)-15-[[(2R)-2-amino-2,3-
dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-pyridazinyl)-1H-1,2,4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

30 phenanthro[1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-
dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyrimidinyl)-/ H-1,2 4-triazol-1 -yl]-.
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1,6,6a,7,8,9, 10,1Ca, 1Cb, 11,12, 12a-dodecahydro- 1,6a,8, 10a-tetranethyl-4

H 1, 4a- propano-2 - phenanthro[ 1, 2-c]pyran-7-carboxylic acid; ( |

S, 4al ?, 6aw6,2¢i0A18103, 10ai ?, 10bi ?, 12a/ ?, 14/ ?, 15i ?) - 15- [ [ ( PCT)US2000004367 2, 3, 3-

trinmethyl butyl Joxyl -S-td ~-1~-di met hyl propyl | -HfS-C -oxi do-S-pyri di nyOi
I’\’\ triazoI-IyI] 1,6,6a,7,8,9, 10,1Ca, 1Cb, 11,12, 12a-dodecahydr o-

1, 10a-t et ranet hyl - -1 a-pro

T o] byRRR A A BN b12d P dogeaahisr | 6ad Bt S lor 1 dgperoserdti
15R) ) Iﬂ‘l@n&[t [f 2% 19: (%fﬁ)x bggfdhyl but yl ] oxy] - 8 [ (I

ylpro -oxi do-4-pyridinyl)-7 -1,2,4-triazol-lyl]-
6 6a, 7 8 9, 10(15@&12 6336}5’,R &R, 104R,10R diZm'éb#hﬂrﬁinlS I.L(B&) 8-ami®er213et ramet hyl - 4

bﬁafa Pl el TRy T 55w eactninaihile Sewelrtngh o
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( et hyplmambmht 9’:031@»5(?@-7&%1@1)(’}'11#3’30@5 met hyI propyl J-MfS-ffd - nmet hyl et hyOam no
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H phe rtﬂﬂieﬂfyqﬂutﬂl]&qqqspg( m)ai B-dimetidtpropgl]-dal [GT(Z(pyﬁﬁlléﬁﬁl)B%IMazbmFyl]

1Chi ?, 12aR m nocar bon

t r , azol,0 |6a37;8],9 161 P3.198,91, J%,_l g@ndﬁ@e@hgdro 1 6a,¥,1%)a-tetrame|thyl 4]-?—1 ,4a-propano-2H-
di net hyl 11-1,6,6a,7,8,9,
'O’;ﬁ%%rltp}lbi}’% ?%Ln_g_%é%:a I aC% 1I 6m; 8y Ii)(r)gp%/elt r anet h;ll
- 1 4a- propano- 2 (1Sphareas]7R &R, IIOaI?,lﬁlilpyzamleR ¢ AR B OXY[(2R)- aamino-QBS, 4
R, 6aS, 7R, 8R L0sJi ,\ObR ] 2aR, \ 4R \ 5R) - | 5- R) - 2- -2 3-
It ri ngt%meﬂwﬂfgn }'@9?{7}'] 18- [F((ﬁltﬁior? ﬁpmﬁéﬂﬁﬂ[ ééﬁ%‘]ﬂz‘ilglm@ Sﬂ(i& Ay ani no) car bon
yl 1-51 duﬂeg%/ O}ﬂ’ )?]lﬂ 118764,7,8;9¥10 1da, fOLSRL, 12 &ﬁdé&czﬁ%ﬁ-—qtba@ lOa-tetrarélethyl -4H-

12 12a ydr 6-1,’6a, 8, 10a-t ét farfet hyl - 4apr opano-
- phenah#mpml[planwél]-nzjwnamhm{a;zmjpyﬂanﬁ earbolxylic acid;

15 (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-pyridinyl)- 1 H-1,2 4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid;

(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-

20  trimethylbutyl]Joxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyridazinyl)-/H-1,2 4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid,;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]Joxy]-8-[(1R)-1,2-dimethylpropyl]-14-{5-(4-pyrimidinyl)- 1 H-1,2 4-triazol-1-yl]-

25  1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-fluoro-4-pyridinyl)-1 H-1,2,4-triazol-
1-y1]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-

30  2H-phenanthro[1,2-c]pyran-7-carboxylic acid;

(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-14-[5-(3-chloro-4-pyridinyl)- 1 H-1,2 4-triazol-1-yl]-8-[(1R)-1,2-
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(15, 4a ,6a5,7 ,8i?,10ai ?,10b/?,12a ,14 ,15 )-15-[[(2i ?)-2-am no-2, 3, 3-
trimethyl butyl]oxy]-8-[(1/7?)-1,2-di methyl propyl]-14-[5-[[(]-nethylethyl)am
no] car boryD]2010/0192032, 4-tri azol -1 -yl ]-1, 6, 6a, 7, 8,9, 10, 10aCTA1$2009/004557

|, 12, 12a- dodecahydro-1, 6a, 8, 10a-tetranet hyl -~ -

1, 4a- pr opano- 2H- phenant hro[ | , 2-c] pyran-7-carboxylic acid;

et SRR T A KO W oy %ﬁwft?afﬁyz) 7

-1, 2, 4 A4 hidp@o- 2ﬂ1;)ﬂehantﬁpo‘{’1 Q%]nyﬁn%ca%ﬁox%@%am%pb 11,12, 12a- dodecahydr o-

1,6a 8 10a tetrarreth H 1, 4a- propano-2 - henanthro[
1, 2-c] pyr an- 7- ca(ﬂS,dn&iJGaS 7£cﬁ1ﬁ102(1ﬂﬂ)b4h12h16h‘6'§ 1751@ Bi-@-aDiio?2-nohylpropaxy)-8-

, 14i ?, I 4- d 1)-i HI

2, I4 ffh 'lof'd[‘ge‘é)V%’r‘?ﬁyélﬂ‘g J'}%Y'g‘5‘§%"]ﬁ'}§e‘%‘h§ﬂzg'zl'%{ h;/lnzmm) nlo) but yl ] oxy] -
1,8, 6a,d,687.3,9,16)1 4600, 1O, 1Mdé@ecmi9drsqd@£@muﬂfe@amktm&-1h%r@ﬁlbaml hyl -
-1 4a- propano 2/fﬁ)penanthro[ pyran-7-carboxylic acid; (\S, 4

i R, 6ahprRrgRo[h&ichpwabRk dathwrylid ReIAGR) -\ 5-[ [ ( 2R) - 2- ammo- 2, 3, 3-

et buty ) Rl lode SOEIR BRSPSk BN )
, 6a, 8,[(1I)at, B-Girﬁa‘h?lpi’()ﬁyl]‘lm 154 pptidipgn a2 1,2 pheaant p[
1 2-c] pé/ran- -car a5, 7 , 8i

12a| 43 3195192}0581% 11,32, ﬂZazdaémyéfpplnéﬁp%sﬂ?a-&emr{eﬁwé 4%}#@%%@ =2H-
hydr o- 4- (met hyl 2 4-
ﬁ};é%d&h%ﬁpg épé’r%‘{g S}O%f%{lﬁgaaaléaroll (1r2re 125 S(ngg;hydrg}lri%a 8,
10a t et r amet hyl (4S43R16aﬁﬂﬁpﬁi’hb9a12wmhmtﬂhl4ﬂ b RIS -PAIR){1y2- dméthngrdwidy]i C

1 R L B SR T o %

-1 AR t1r6 8£918:9,10/104,16b, ﬁ} @ﬁlia-éo@ecaﬂ%ré@%a 4. 8a-telrhmbthy1 487 @quqﬁ@ﬁhmtyi-

1,6a,8, 1Ca-tétranmethyl -~ -1, 4a- propano-2 -
phenarnhhna;{thrOQl %1Cﬂ1wran7€cadmxbbﬁy¢ldc aci d;
15 (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R)-15-[[(25)-2-amino-2,3-

dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[ 5-(4-pyridinyl)- 1 H-1,2 4-triazol-1-yl}-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR 14R,15R)-15-[[(2R)-2-amino-2-(1-

20  methylcyclopropyl)propyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyridinyl)- 1 H-1,2 4-
triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-
propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid;

(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-(dimethylamino)-
2,3,3-trimethylbutyl]Joxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyridinyl)-/ H-1,2 4-triazol-1-

25  yl}-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-15-
[[(2R)-2-(ethylamino)-2,3,3-trimethylbutyl]Joxy]-14-[5-(4-pyndinyl)-1H-1,2,4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano- 2 H-

30 phenanthro[1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-14-
[5-(4-pyridinyl)-1H-1,2,4-triazol-1-y1]-15-[[(2R)-2,3,3-trimethyl-2-(propylamino)butyl Joxy]-
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(1S, 4aR, 6aS, 7R, SR, 10aR, 1R, 12a/?, 1AR 15R)- 15-[[(2 )-2, 3-di met hyl -
(met hyl am no) butyl Joxy]-8-[(li?)- 1, 2-dinethyl propyl] -

14- [ 5- (3-wor2otvnydop-7 H 1, 2, 4-triazol- 1-yl]- 1,6, 6a, 7, 8CPUSI@90@E57 1O,
11,12, 12a- dodecahydro- 1, 6a,8, 1l0a-tetranethyl-4 -1, 4a-propano-2 -
phenant hro[| "-cj pyran’\ car boxyl I c acid; (1S 4aR, 6aS, 7R, 8R, 1Cai ?, 1Oni ?,
12a/?, 14/ ?, 15R)- H§2| ?) - 2-am no- 2

d| net Hy®-B 339, Bk a,BOt{ h)qu-dgdfzf?hﬂrﬁyh ?ﬁr%b% fetramethyl( 44 hydaiRippapoy 2

| 2 Nl e Bl 1,100, 1 13 2= oovcanir

\142R C]i[g)/[)an 7- Cf(ﬂﬁ,@rwléas 7353111108(13 HMMZ%JBH‘S? T5R)-&i(A.R)ACKBimdhylpfpyl]2kd-?,
, 15i

(met h Pé?ﬁ%‘bﬁtm'ﬁwgh 1211131[? fthﬁ?‘Z(ﬁ lzﬁrléeh[@ﬁ) PropyiPey s (4- pyri dinyl)-i
'+ '5, éﬂlellgilﬁﬁﬁib)ﬂ a%xyﬂ‘-’l% &i’ﬂ‘?é 981(?10alﬂ)b1ﬁa12 i@docﬂe%aﬁ%r&ﬂ%&b?ﬂ@&ahydr o-

a-tet ra T, 44- pr opano- 2
phenartbﬂwn@thyl%ld—]lp@ampé‘nméﬂbﬂwyhmhroeﬁbﬂeb p:{r§$74tza|rbm6'é1§,a¢ld’?, 8/?, 1Qai?,

et iyl at vl 1 o agkips B AR TGAR FOR 1T 05 B TR 32 R gi g1 ) -
H1,2 de gfdﬁﬂiroﬂ)ylyd)dy] 81[£§1i2fﬁ27d1§1 &ylpkepﬁpa4 IQS@ -flube-4 5 yidandp dacemydr o-

1, 6a, 8, 10a-tetranet fro pano- henant hr o[
1 2- c]tpgeadri- yuda@%m;qm B, b, 11,12,12a- dodecahy ro-1,6a,8,10a-tetramethyl-4H-1,4a-

4 R.6 2R) - 2- 2, 3-

tat?ﬁ)%a%tg Z[fp\g%/?ang“ﬁl QQMRV %l(%om lg’r E)H/I ]- - 14aFr5m( 5-pyrimdinyl)-
1H- 1,2, 4-tri azod15411R>6a19 7R181§1@a’£ TOUR, 92aRl,D416,wR) 153p(4- alrﬁmﬂ:&,trhﬁvdrdoﬁﬂﬁwdro-
1,6a,8, l1lO0a-tetranethy YE]aRPanO 2 ﬁhenant hr

"2 a1 e oRyl B o2 Py PRI S - sl vibai 2, 141 7

15i ?) (%'l ahydro-1,6a,8,10a-tetramethyl-4H-1,4a- -2H-
d| met hlyégu’tﬁ[igl(’ ’iXy?gi E(P% §2$F8%er°o A rgyr?%s ny? Cpmety »Ha-propano
. 2, fHenarsiol 1,2 -cppyjra®T [dakboRylit a8id; di net hyl pr opyl] 1,6,6a,7,8, 9 10,108,

A T2 10 R 63 oDt 0B D i P
100i ?,15)33yfidinkA)- 2rH- 1104 Riazol 3= 1] -1 Bi[ Fktraty@fd-BQnetidylard ino)- 2H-pyran -4-
ylJmethoxy]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-
propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[(4-aminotetrahydro-2H-pyran-
20  4-yl)methoxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-fluoro-4-pyridinyl)-1 H-1,2,4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-14-
[5-(3-fluoro-4-pyridinyl)-1H-1,2,4-triazol-1-yl]-15-[[tetrahydro-4-(methylamino)- 2 H-pyran-4-
25  yljmethoxy]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-
propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid,
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[(4-aminotetrahydro-2H-pyran-
4-yl)methoxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyrimidiny})-/ H-1,2 4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
30 phenanthro[1,2-c]pyran-7-carboxylic acid,;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[(4-aminotetrahydro-2H-pyran-
4-yl)methoxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(5-pyrimidinyl)-/ H-1,2 4-triazol-1-yl]-
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trinmethyl butyl]oxy]-8-[(li?)-1,2-dinmethylpropyl]-14-[5-(3-pyridinyl)-i
|,2,4-triazol-1-yl]- 1,6, 6a, 7,8, 9, 10,1Ca, 1o, 11,12, 12a-dodecahydro-
o

T

, 6a 8, Me-20wimewt hyl -~ -1, 4a- propano- 2 Hphenant hr o[ PCT/US2009/004557
, 2-Cc] pyran-7-carboxylic acid; (1S, 4aR, 6aS, 7R 8R, 1Cai ?, 1Chi ?, 12ai?,
14i?, 15i?)- 15-[[(2i?)-2-ami no-2,3 , 3-

R L e TR R AT LA
1,6 2i/ -
phe(rjllaﬁ’h’hrOF}T'IIOElt W cl{:ft)rx %géﬁflgrggﬁgo (|15 4ai ?,6a5,7i ?,8 ?, 1Cal/?,

10/ 2, 12al?, 14(/13 4a35|a; TRISR, | 0421 (YR, R2adyl 471 SR )38- [GR) 1,2- dlmethylpropyl] 14-

R ke 24 O GRSl g Py

11512, %@?q8@397%9 iLP@ZHQA 8dRhRYdro4 6 éaé@te@faﬂ{é@lﬁqwf-m
2H- phenanthro 2-¢clf yg%g@a7ﬁ?:bar boxyl'i ¢ aci ro azfal ?,6aS, 71?7, 81 ?, 1CakK,

10i 2, prapamio?2 H-phermntirs) 2-clpgrdr-{ 2atbox ghiaadidio- 2 3,3

L D Sl ROl SRUEIBif A PR Rtz et 4,
5,8 5ykda 4 ATyl o) -2 FFdgyT 2

L0 3 ybndsricman e Rin A1 SariOUTRM dni) Ypymragang. 2

10bi Y1 mmeinenty) 216,607 565R) 0. 10551 Qtn1 ki hea- gom@hxffrgﬂg%&wa-@tramethylw 1,4a-

L A S ey et atas T2 4 2ol Lyl
1Ca-t et r anmet hyl (4S}&aR;5,a8aRm1Q1(DﬁnwtﬂthﬂDB¢R h5R)-13- [[i;!Rj—Mmm-Z ;3¢Rr boxylic

igl ?2 g}]fﬂseﬂgl Rt6 = ]tﬁj?(&)ga,)% %dlmethy(lbropyl] 146[5 (l-oxu&o 4- pyrldu?yl) 1H-1,2 4-triazol-1-

li? | | | .
[1( 6' 6?1171%,63' 8H hbt%a%qmc‘ﬂh 1%‘11rjagddf%c£1§ﬁd&ei %gﬁ >z/;) 1;()8:&%{4;1%1%,113{-14{11 24Qbedpaid-bH-

10a- tqi’he;amﬁhﬂmyl 24 pyran-74arraxybencd? Hphenant hro[ | , 2-c] pyran-7-carboxylic

ié 4ai 2, 6a5, 7i A18i%RLE%7% 8 h0R 100 2afu ] 4R, 1 3854 S-H @R 8mipo-2.3x et hyl prop

ﬁ ]1 %%n{eag%m%ql]o@](srﬁs(myh@nalﬂ&}%@pyﬂ] 1414=({1 oxi do-RMWyididN)-) Hi1,2,4-triazol-1-
riazo
yl]-1,6,6a,7,8,9,10, 10a 10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

e

phenanthro[1,2-c]pyran-7-carboxylic acid,
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-
20  dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-{5-(1-oxido-4-pyridinyl)-/H-1,2 4-triazol-1-
yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2 H-
phenanthro[1,2-c]pyran-7-carboxylic acid; and

pharmaceutically acceptable salts thereof.

25 11. The compound according to claim 1, wherein the compound is selected
from the group consisting of:
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2,3-dimethyl-2-
(methylamino)butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[S-[[(1-methylethyl)amino]carbonyl]-
1H-1,2 4-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-
30 4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-[5-(aminocarbonyl)-/H-1,2,4-
triazol-1-yl]-15-[[(2R)-2-amino-2,3,3-trimethylbutylJoxy]-8-[(1R)-1,2-dimethylpropyl]-
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1,6,6a,7,8,9, 10,1Ca, 1Cb, 11,12, 12a-dodecahydro-| ,6a,8, 10a-tetranethyl -
-1, 4a- propano- 2 Hphenant hro[ 1, 2-c]pyran-7-carboxylic acid,;

(1.S, 4ai Av62810/i19208i ?, 1Cai ?, 1Ohi ?, 12ai ?, 14i7?, 15i ?) PCT/US2009/004557
[[(2i?)-2-am no-2-(I] -

thyIcyclopropyl)propyl]oxy] 8 [(I|7)-I 2- dinethylpropyl] 14-[5-(4-pyridin
1) tria 9,10, 10a, 10b

12, 1@@%&%&%9%% 16528 Zzwad%f@byérﬁelt by$.1Ba- F‘i"qa‘%wlo"p"éﬂ - FoPEetAnt hr of
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2, 3 3 trimet hyl b(uts?cla]Rwa;s’]?JBSlMOs;R?)Oth Izag{ m,msliptbpﬁfm]t)-la@mﬁe-g&,byri dijnyl ) -
2,4-1 - -1, a, [, 8§, 9, , -

'1 ba, e Ib gy Nty k1 2-Sielislboafic A R ptvonyn 2 O

%‘ C]tﬂ)ﬁ(ﬁf‘l gl'] a9 @Q’f%lg f0, @@d b, fllﬁ 484 aﬂ@&ﬁnydrg 18278, 1 04 trameliipis-1 hgai ?,
14 2, di et Ryl propyl ] -

[[(2i ’K)rOQar(erMﬂhammhp{QZ 3]18ﬂrarr—7fmtbwb'bqwﬂ; oxy] 14-[5- (4-pyridinyl)-i

a5 108 tot rgﬁe%a% TR R Gafe gﬁ%ﬁy}@e 13RP15 e Af2 Aadngl9desahydr o-

phenaﬂhh{eﬂ[)llb&yﬁb@ﬂf@g‘m}ﬂ@f @@@ﬂllyl ro§911d4 [(51['~§(141%bt?1,yﬁﬁl§117dn?m8]cﬁrboia§}}lf?-l-
1Chi ?, 12ai? - [i7? Qﬁ/dp ]l 14-
[ 5- (4- b% Artang)fl)-ylﬂ -1:6,63,7,89, ng, h@bl ].,12 lg@ ]iodec ydro-1 6a 8 Oa-tetramethyl-4H-

2 I 1,6,6a,7,8,9, 10, 1Ca,
Chka)[( HZ%B%f%géﬁﬁﬁ%%% iﬁégﬁ% ﬁ%gg%ﬁtér%@é%a 4 - 1a4a propano- 2T7-
phengnthroL}I , 2- gmymaaymamwumm@m ;TARNIS AR [RR) DRaBRo-288T?, 1CbT?,
[1§a(T3 tp}xf;&y@bégﬁ%)f]oq_ hﬁ;p) R ditacthipropy 125> psrididyD)-1H-1,2,4-triazol-1-y1]-

4 2 t t thyl
L b e R 08 L [”2(@4‘ s dbgcatydro L B I R 1"“"“&9%%%%{?% Pyt~
H 1, Aud)epambmﬁb,;z&]pyrptnéﬂ@mbdnydlplacl,dz c] pyran-7-carboxylic acid;

15éﬁgg:ogslspr7-g;y %ﬁﬁggﬁffﬂ%%)%aﬁaé%gr%?ﬁﬁ#&%ﬁ (lé)éSI {[25(s ("l?hm%?f(?}’%ﬂ 24pyr| d
i nyl') -[BLda=pyrirdyl)- ?Hl-lal AltriadolVl-}1-15- [@(2@2@ 8 t9met9l- i%etﬂsmmnl);blﬁ?l]oxy]-

12a- dodecahydr 0- 6a, 8, 10a-teframeth yl -4 - 1, 4apropano-
1,6,6a,7,8,9,10, lOa 10b,11,12,12a-dodecahydro-1 6a 8,10a-tetramethyl-4H-1,4a-propano-2H-

5-
me
y

phenanthro[1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-

20 trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(5-pyrimidinyl)-1H-1,2,4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2 H-
phenanthro[1,2-c]pyran-7-carboxylic acid,

(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-14-
[5-(4-pyridinyl)-1H-1,2,4-triazol-1-yl]-15-[[ tetrahydro-4-(methylamino)-2 H-pyran-4-

25  yl]lmethoxy]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-

propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid,;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-

dimethylbutyl]oxy}-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-pyridinyl)-1H-1,2 4-triazol-1-yl]-

1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

30 phenanthro[1,2-c]pyran-7-carboxylic acid;

(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2,3-dimethyl-2-
(methylamino)butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-pyridinyl)-1H-1,2 4-triazol-1-
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2T/ - phenant hro[ 1, 2-c] pyran-7-carboxylic acid; ( 1S, 4&R 6aS, 7R, 8R, 1(aR,
1Cbi ?, 12aT?, 1AR, 15R)- 15-[(4-am notetrahydro-2 -

pyr an- 4- Worzetomasaep- 8- [ (11 ?) -1, 2-di met hyl propyl ] - 14-[ 5- e¢Tyseéodiomssy - 7
-1,2,4-triazol-1-yl]- 1,6,6a,7,8,9, 10,1Ca, 1Cb, 11,12, 12a-dodecahydr o-
1,6a,8, 1Ca-tetramethyl-47/- 1,4a-propano-2 - phenanthro|

11§; g%ﬁﬁ ?(nq-al&g,g,rlgolz)%l | ﬁﬂjﬁi dy ( q%bgajly’dt@oa?ﬁz Sﬁ%a-t%tggnetllx01b4H]12<?a-1’)r](')%ano 2H-
[ 5- (Bﬁmﬁarﬁm@ii liﬁaﬁ-v?oaﬁo&x h@%@i'd l-y|] 15-[[tetrahydro-4- (net hyl am no) - 2/

[ -pyran-4- vyl et a 7,8.9, 10,1Ca, 1Ob, 11,12, 12a-dodecahydro-
1,6a,8, 10a-tet r(drS’;élaR;daSﬂR 8&,1&@@@#@% EHM)elﬁa:ﬁ(Mbﬁ@ “amino-2,3-

1577) SETR R AREEA | B rimstalippph o imaimSDY /1 SR ok 3 1477

4- gl ) nes B@msb 80 MA T(?r) 11 aziga-asaéaéhpdrapwdsd 8,36a-teratmtily 1 UgT-944-Rypdndl 2Ryl ) - T
-1,2,4-triazol - ﬁm{r 1Ca,” 10b, 11, I2,12a* dodecahydr o-
&

1, 6a. @he&@ihﬂoélz a7 C‘Mbﬂxymcwldpropano 2 thenanthro[ I

) P T SR R L [ ATl 12077

25[ E 3- (iﬂeu%ﬂagnﬁmmy@bmil8)[(7ﬂy i delﬁeﬂfryﬂlirbpﬂq)llﬁﬂlf[f (ylp]ﬁ'nﬁmyl) 11H 61 ,2,4- n;a2801 91-
tetra r alm n an net hox a
oL TonT-Le 5925 T0s b ddeslaridsbay o §o- SR By m&&w bropano. 2H-

ARSI NAl 0y ) Tca oyl O

15- [ (4- ani not et r@NyldR®aS, TR;8R;1@aR, 10bR,12aR, 14R,15R)-15-[[(2R)-2-amino-2,3-

) TR ke P N s bk el o

1 63 86,6028 e10,20816D/1 1 ‘ﬁ_/lza—liod&faﬁfld}ﬁal 64,8, 10a tetramethyl-4H-1,4a-propano-2H-
phenant hro[ 1, 2-c] pyran- 7- carboxyl i ¢ acid; (15, 4aT?, 6aS’, 7T?, 8Tp7 1CaT?,

lOoT’> phepantirol 1A TMpyras Taprboxslip adidani not et r ahydr 0-2 H pyran-

L AT r el g s A G B 2R M L LS R b o
1 6a, 811m$@@13wqu@dmtmm41 &&n&ﬁrynﬂrepgmoztéﬁ(swﬁﬁﬁmhbnq{H 1,2,4-triazol-1-yl]-

1, 2-c] p%/ran - carboxylic i d;
,6,6a,7,8, 9 10,10a, 1 b, 11 12 12a—d0decahydro 1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

phenanthro[1,2-c]pyran-7-carboxylic acid,
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-

20  dimethylbutyl]oxy]-14-[5-(3-fluoro-4-pyridinyl)- 1/ H-1,2 4-triazol-1-yl]-8-[(1R)-1,2-
dimethylpropyl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-
1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-pyridinyl)-1H-1,2 4-triazol-1-yl]-

25  1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2 H-
phenanthro[1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyrimidinyl)-/H-1,2 4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

30  phenanthro[1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-fluoro-4-pyridinyl)-1H-1,2 4-triazol-
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S, AaR, 6aS, 7R, SR, 10Ca/?, 10M?, 12aR, 1AR, 15R)-8-[( IR)-

-di et hyl propyl]- 14- [5-(4-pyrimdinyl)-7

, 2, 4-t1 rwaz2o10/d19208] - 15-[ [ t et r ahydr o- 4- (et hyl ami no) - 2 PRYAESBRO04/004557

] met hoxy] -1, 6, 6a, 7, 8, 9, 10, 10a, 10b, |

12 12a- dodecahydro-1, 6a, 8, 10a-t et r anet hyl - , 4apropano- 2 H phenant hro[

-7- b I d: / /?, :
g e e 5, SR g 1B A
HI,2 ﬁibﬁéﬁ%ﬁﬂﬁo 1 ]%)y'x]al;\ -4 E&g&%&w&g@ 4- (met hyl ami no) - 2/ -/ - pyran- 4-

yl met hoxy] - 1o, 11, 12, 12a- dodecahydro- 1, 6a, 8,
1Ca-t et r amet hyW(lS %Bmaﬂ,ﬁﬂrﬁﬁ 1QaR, p@te?)hlﬁﬂa]r‘tﬂ 1512)-1;1 b2 )2 mm-@dngl ic acid;

(15, 445, oRSTE S G870 AEBR. o0l TAR, 190 2051 it (@i am no-2. 3

“k | T |
E cﬂﬂ?@g‘@g*BWIPIP)G da; 7%%8[1%1(% 196! 1ggrzggzgg%dgﬁsﬂ?yg%o 1/ 6’a'8| ]z()%rtétrbx&lbﬂ@DVHL yl]-
Ga-

id, (15,4aR 6

elt,‘iaaprl@PhWH'plrsnmahMb@eﬂ]pyl‘anﬁpmb@mllﬁra@{d 1, 2- é:] pyran 7-carboxylic
1081 2, 10bi . 150013 ARARISTE SR 1GR3 AR, R 5 g aagine-2-methylpropory) 5
tri ”Et[hm)bllllédhﬂl@thy]]pr(ﬁyyﬂl 14-[5-(4-pyridinyl)-1H-1,2,4-triazol-1-yl]-

|, 2-di neth 5- (I do- 3-pyrid )Y-il-1 t | -1yl
16 o 08785, o b, L laédgé??cé@&reddéé%ﬁ'gé‘%e@m'@m@ﬂ4a-Jr'oSaZn% A
1 2 H - phenanthro[l
,g)ﬁ@c] ?}“riaiﬁn-IEE}‘-agar%@%#Z%@@H?Q% ASR, 628, 7R, 8R, [10a ,10b 512ai ?, 1AR,
15R) -1 5- [[(2 ) Q}MR)&SZZIBSR 10aR,10bR,12aR,14R,15R)-15-(2- amino-2-ethy1butoxy)-8-
di nmet 2drreh ro 4- - oxi do- 4- pyri di nyl
I7 H-IhR/ %L’W@é’]ﬂ ‘!L)[%‘(%By?‘li’é‘y )/fig 21‘%""12?%)5 Jlﬁl 12, )fZa dodggalhy:jr)c/)-)
1,64, §, 689%@16 @@ﬁéﬁ'irhﬁa ﬁadéUaH?&rBQ-@a sR0LRaRhIRl-4H-1,4a-propano-2H-

|, 2-c] pyran: 7-carbdxyl’i ¢ acid; and pharnaceutical |y accept abl'e salts
t her eqfhenamhmi‘hé-%mfrm}&marmmdmdg to claim1, wherein the conpound is

, i!g\g:t ﬁgR; romt [@(sga,ag%%g%m ﬁ@qlggﬁ)b‘}guéd ?‘41&“?5?)685‘?(1?5 88k B Rpron - f5- 122
[2-ethyl-2-(methylamino)butoxy]-14-[5-(4-pyridinyl)-1H-1,2,4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

(1
1,2
y
I

, t
) 2-
1,6,6
1 t
a

phenanthro[1,2-c]pyran-7-carboxylic acid;
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR 14R,15R)-15-[[(2R)-2-amino-2-(1-

20  methylcyclopropyl)propyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyridinyl)-1H-1,2,4-
triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,1 0a-tetramethyl-4H-1,4a-
propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-(dimethylamino)-
2,3,3-trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyridinyl)- 1 H-1,2,4-triazol-1-

25 yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[ 1,2-c]pyran-7-carboxylic acid;

(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-15-
[[(2R)-2-(ethylamino)-2,3,3-trimethylbutyl]oxy]-14-[5-(4-pyridinyl)-1 H-1,2 4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

30  phenanthro[1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-14-
[5-(4-pyridinyl)-1H-1,2,4-triazol-1-yl}-15-[[(2R)-2,3,3-trimethyl-2-(propylamino)butylJoxy]-
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(et hyl am no) butyl Joxy]-8-[(1/?)-1,2-di nmethyl propyl]-14-[5-[[ (I -methyl et hyl
) am no] carbonyl]- 7H1,2,4-triazol-l-yl]-I,6,6a,7,8,9,10,10a, 10b, |

|, 12, 12a-wodemahymso- | , 6a, 8, 10a-tetranet hyl - H- 1, 4a- pr opamas2009/004557
-phenant hro[ |, 2-c] pyran-7-carboxylic acid; (1S, AaR 6aS, 7R, SR, 1QGai ?, 10bR,
12aR, 1AR, 15R)- 14-[5-(am nocarbonyl)-7 -1, 2, 4-

triazaol-l-yl]-15- [ 2i 2-am no-2, 3 trlrrethlbut | 1o -8-J1(1/?)=),2-dim
et hy ap%#]s 5,131 @sud O, 1, 51 Seydadseahycin: 1. Gy | o teramebt bl i omingl g

1Ca-t I 2 - phenanthro[ 1,2-c]pyran-7-car boxyI i C
aci d; 15 da 12 #%7%-18%391??8%6’7 12a ,14 ,15 R)-15-[[(2 )-2-ami no-2, 3, 3-
t r i rret hyl but yI ] (1>1§14a86p5,|7R’&1% 1Q4R, thﬁalhyi R DIR)}F8-1AR) 8+ 2-dimsthylgrapyl |y 147

1 6a 35 (3 @%ﬁpﬁi@%ﬁ]&:ﬁfﬂv &rﬁgéﬁﬁ@g}%éﬁ @g_?a-dodecahydro-

/2,
14R 1§%éﬂ§max b )ub%wzklygquﬁ h3'8p9§ %Oéﬁ)a]é’lﬁ% R, Y% g%efwﬁ%ﬁ’m

-1, 2, 4etramethyl-4A~1y4a}propand-2 BiphenantBragl 2rd] mahﬂcazb((%mawdam no) but yl ] oxy] -
-1164gapr70§ago %Ogﬁgaﬁgﬁﬁ‘%#rghlf&% %?%ﬁ?gﬁggg@g ht(? aci agm%azt ctrametivi-

( 1£Sl AafcopRopipréfy1 16]-8ChR)?1 2Jcﬂﬁahykﬁspy1}-5R)[s&s{ﬂuoi&»-pyhd&ﬂ) rEthykpr opyl |
[ 5- ( 4-i9galdi-YiH1)6.6a.2.8,921 041Qa|s]|05>;711d|,12 137 110%a1pxq;gr6&i%{mlagteir§mgwgﬁﬁaﬁﬂgn) 2/ |
ra , a- aodeca ro-

Rga g)rélpla% %ﬁ?bé{}%ﬁ ﬁll%glli%f Zg%l%gﬁ% no- 2H phenant hrof | Y

, 2-¢] pyran- 7- car bm;wa 62S5TR,8R,1008,108R,12aR, 14R, 15R)-15-[(4-aminotetrahydro-2H-
R 6aS, 7R 8R R 14 R) - 15-
hipdin Wr%ui‘y " 8[[%1 @mft‘:‘a%memﬁ/ %Q[c‘sgﬁﬂ}‘/“% %[é’g(lsz yreanlayyy- i/ / -
1,2, 4- 1t6 6222191010, lob 111 ‘132 @Qa do&ecanydr8- 11688 1@%traiﬁ'etﬂﬁ 4452?11 4G FHAY ity0-

1, 6a, 10a-tét raméth 1, 4a- propano-2 -’ phenant h
c] g&lleamﬁrothi’@dpwan-d cadmztyhv; aeid4aR 6a S, 7 , 8 10aR 10bR 12a , 14

, 2-

I8 1L ) 2 R A P B ety o
[5 (3-pynidinyl)-1H-1, 2 ,4-triazol-1-yl]-15-[[tetrahydro-4-(methylamino)-2H-pyran-4-
yllmethoxy]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-
propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[(4-aminotetrahydro-2H-pyran-

20  4-yDmethoxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-fluoro-4-pyridinyl)-1H-1,2,4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid;

(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-14-
[5-(3-fluoro-4-pyridinyl)- 1 H-1,2 4-triazol-1-yl]-15-[[ tetrahydro-4-(methylamino)-2H-pyran-4-

25  yllmethoxy]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,1 Oé-tetramethy1-4H-1 ,4a-

propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid;
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[(4-aminotetrahydro-2H-pyran-

4-yl)methoxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(5-pyrimidinyl)- / H-1,2,4-triazol- 1 -yl]-

1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-

30  phenanthro[1,2-c]pyran-7-carboxylic acid; ’

(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[(4-aminotetrahydro-2H-pyran-
4-yl)methoxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyrimidinyl)-/ H-1,2,4-triazol-1-yl]-
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1,6,6a,7,8,9, 10,1Ca, 1Cb, 11,12, 12a-dodecahydro- 1, 6a,8, 10a-tetranethyl -
H 1, 4a- propano-2 Hphenanthro[ | , 2-c]pyran-7-carboxylic acid; (15, 4aR 6a
S,7 ,8 ,Wea2pbahz0i2a , 14 ,15R)-15-[[(2 R)-2, 3-di net hyl PRT/US2009/004557

(et hyl am no) butyl Joxy]-8-[ (I R)-I, 2-di net hyl propyl ]-14-[5-(4-pyridinyl)-

[1-1,2,4-triazol-lyl]- | 6 6a, 7,8,9, 10,1Ca, 1Ob, 11,12, 12a-dodecahydr o-

1,6a,8, 1Qa-tetranethyl - H 1, 4a pr opano- 2 thenanthr

I
 2- c] pyd-am7:5.% H0 boad0n. £l h%ll%la dedecalyydrg- 1@kl ¢atetrapethyl- 41# 1 4fmRgpano-2H-

trime
) - |,211J§%},Q, Y)llj?o%%y% %afh:?xe'g ?(fuoro 4-pyridinyl)-i -1,2,4-triazol -
1-yl]-1 ,6,6a,7, BLS4arl€aS]TIRICHR, 10BR 12aR 24R 688V h2-dimethythropyl]-14-

10a-t rarreth I-4 H 1, 4a-rropano- henant hr o[ | 7carbox lic
aci d; %1(3 “PYSRIGRg] 7 H4.2 i@réflz%?éwl @iroetﬂly %ﬁ;ﬁl‘fﬂ‘yﬂ"f“}‘ 190)-2H-pyr Y

R) 52 ﬁ@ lneblylsay £, OL fY1 ) 113'1951)1!)&&&7(}&@ 1,64 8,10a-tetramethyl-4H-1,4a-

R -1, dlrret I'propyl |- 14-15- (4-pyri di nyl) J4-triazol -

i- %L] é’lﬁilglﬁ?%g fgﬁilﬁlnﬂﬁpﬂl@&ﬁ]f&ﬁ;nll-cm)oxﬂas godiec ahydr 0-

211 henant hr of | (BT AHE SRIBRBI bR 120518, S B a-ISHRY hadbmethuprpgy )14
accept[gklbq)yﬁahaﬁl I)hmﬁozu nl&ol Aﬁpﬂ?—?ﬁét}d@ﬂr@mretl@wﬂmbﬁgwund of any
one of clains ty {)har maceut i caloﬂgy acceptabl e carrier, adjuvant

or vehillmahoxyl- 1 6 ﬁ©7§&”{ﬁbé@% Bl latd b2atiadecalbydrpli,¢n, 8, 30a-tatrametyl ﬁ’@h‘)ﬂl’f‘m ng a
s§ pnﬂ}r&?a% §h%rﬁ [F!th S,Eaﬁgg}blag 1g;‘mareatl ng a fungal infection in a
n nee ereo

pati e rising admnistering to said patient an

effective armunt(lQ‘]‘4aRl’GaSC7(Rl;ﬁmm mwam/amnm 0$RE1 B{[(BR)L2amid22,3]5. The
met hod accor di n sai d fungal inf ectl?n I s caused hy

n
Cr ypt dEBEEydb tgﬂgoxy]t%akhé 2sfbf5wﬂmlprag% grPrihoxads4-roadgiy)- - 1. bHpagold on
of a Wﬁ,%%ﬁéﬁf l@[l Ota,r 1@3}1'] H@,l@af&bﬂgééhyhm ?,%5,'891’@)aqgl'?1}ﬁétﬁ&pQHtlb@a-propano 2H-

phenanthro[ 1,2-c]pyran-7-carboxylic acid;

15 (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(1-oxido-3-pyridinyl)- 1 H-1,2,4-triazol-1-
yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[ 1,2-c]pyran-7-carboxylic acid;

(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-

20  dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(1-oxido-4-pyridinyl)-/H-1,2 4-triazol-1-
yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid; and

pharmaceutically acceptable salts thereof.

25 12.  The compound according to claim 1, wherein the compound is selected
from the group consisting of:
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2,3-dimethyl-2-
(methylamino)butyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-[[(1-methylethyl)amino]carbonyl]-
1H-1,2,4-triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,1 0a-tetramethyl-
30 4H-1,4a-propano-2H-phenanthro[1,2-c]pyran-7-carboxylic acid;
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-14-[5-(aminocarbonyl)-/H-1,2,4-
triazol-1-yl]-15-[[(2R)-2-amino-2,3,3-trimethylbutyl]Joxy]-8-[(1R)-1,2-dimethylpropyl]-
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1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutylJoxy]-8-[(1R)-1,2-dimethylpropyl]-14-[ 5-(4-pyridinyl)- 1 H-1,2 4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[ 1,2-c]pyran-7-carboxylic acid;
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-14-
[5-(4-pyridinyl)-1H-1,2 4-triazol-1-yl]-15-[[(2R)-2,3,3-trimethyl-2-(methylamino)butylJoxy]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid;
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-8-[(1R)-1,2-dimethylpropyl]-14-
[5-(4-pyridinyl)-1H-1,2,4-triazol-1-yl]-15-[ [tetrahydro-4-(methylamino)-2 H-pyran-4-
ylJmethoxy]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-
propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-
dimethylbutyl]Joxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-pyridinyl)- 1 H-1,2,4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2 H-
phenanthro[ 1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3-
dimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyridinyl)-1H-1,2,4-triazol-1-yl]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2,3-dimethyl-2-
(methylamino)butyl]Joxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyridinyl)- 1 H-1,2,4-triazol-1-
yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-2H-
phenanthro[1,2-c]pyran-7-carboxylic acid;
(15,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2,3,3-
trimethylbutyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(3-fluoro-4-pyridinyl)- 1 H-1,2 4-triazol-
1-y1]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1,4a-propano-
2H-phenanthro[1,2-c]Jpyran-7-carboxylic acid;
(1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R)-15-[[(2R)-2-amino-2-(1-
methylcyclopropyl)propyl]oxy]-8-[(1R)-1,2-dimethylpropyl]-14-[5-(4-pyridinyl)-1H-1,2,4-
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triazol-1-yl]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-dodecahydro-1,6a,8,10a-tetramethyl-4H-1 4a-
propano-2H-phenanthro[ 1,2-c]pyran-7-carboxylic acid; and

pharmaceutically acceptable salts thereof.”

13. A composition comprising the compound of any one of claims 1 to 12 and

a pharmaceutically acceptable carrier, adjuvant or vehicle.

14. The composition according to claim 13, further comprising a second

therapeutic agent.

15. A method of treating a fungal infection in a patient in need thereof,
comprising administering to said patient an effective amount of the compound of any one of

claims 1 to 12.

16.  The method according to claim 15, wherein said fungal infection is caused

by Cryptococcus spp., Candida spp. or Aspergillus spp. fungi.

17. Preparation of a medicament for treating a fungal infection comprising the

use of an effective amount of the compound of any one of claims 1 to 12.
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