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TI TLE: DI SPI RO 1, 2, 4- TRI OXOLANE ANTI MALARI ALS FI ELD OF
THE I NVENTION This invention relates to conpositions

wa@reoiesshods for treating malaria. Specifical | pCT/UK2088/081579

invention relates to pharmaceutical conpositions

i ncluding dispiro trioxol anes, and nethods of their

use and manuf acture. BACKGROUND COF THE | NVENTI ON

TWLdri a i s aRI3RIRQ 12ad TRIHOEANh ANTIMAEARIALS

di sease resulting fromthe presence of protozoan

Rat §§ | ood cells. Caused by

ST s of the genus Pl asnodi um

ml arihgs nSerdtfoANeRids @ Borhp AN RR LR thektddB B6rSRRMRY nlalifia.
bite of female nosquitos. Although once prevaleéent in
Sierifibalinthis maentinh retabesito pharpmpatt@alr egimssions irtchaling dispiro

wor | d arJd.a.occur in tropical and
t%ﬁﬁ%?&&ﬁ@gé%ﬁﬁe¥(gQMﬂ%ﬁ@ﬁma hﬁ%?%een 400 million
and 600 mllion people contract the disease, and 1.5
mllion to 2.7 mllion die of the disease. Four

_&“C@Kﬂ' OUNIPOISHHE INVBN3IONoan parasites are

gene responsi ble_.for, malarjia, including..

B oo M G AEULS 2B Si70chrlve s i (e BSlies i the presence

g?}o%ioﬁﬁ paﬁﬁ@es%lﬁﬁm HRPYAsE Catled il B8l Eelled led parasites of the
asnodi unfal ci parumis the nost dan rous ount1 ng

gbwrs Mlatrhodsfm amhblagh istraypamitbedsfeem q»f:rsnntcaperaorabbdthe bte of female

deaths fromthe disease. The transm ssion of nalaria

MPSAPHRS- when a fenal e mosquito bites a hunman al ready

i nf eali@duid dftelrhEa Brth Alnfitich Gnd YMEPtehibErd M BRfE At th

nmosqui t Ou%l{ tes IJgnoﬁl Iﬁuman sgorgzgﬁlt esemli)nrdtﬂ GBfdn8 6t the

wmldqwdhyohEalmIGCWS arostly lrﬂ'mslflaﬂ raﬁdi subttapid dvembriesp@ach year, between

I ch then to the liver hj the liver, the
4@@8}1@28@9%5@ my @@ neaplF dpytrat Hisliseasee And he millipuior Layiion die
%ﬁﬁ&ﬁxﬁ@?y i nvade red blood cells. Inside these bl ood
the nmerozoites nultiply rapidly until they
caus EotrhepeciedofPlasrodietm psotorodnpasdsites ek @asdrally fespansibiefor

bl ood, sfream a new generation of nmerozoites that then
malgrige inc 7 Ez%ocgy%d@vageﬂ@modmm Jfalciparum, Plasmodium malariae, and

Plasmodium ovale. Of the four, Plasmodium falciparum is the most dangerous, accounting

for half of all clinical cases of malaria and 90% of deaths from the disease.

The transmission of malaria begins when a female mosquito bites a human already
infected with the malaria parasite. When the infected mosquito bites another human,
sporozoites in the mosquito's saliva are transferred into the blood, which then travel to the
liver. In the liver, the sporozoites divide rapidly, then enter the bloodstream where they
invade red blood cells. Inside these blood cells, the merozoites multiply rapidly until they
cause the red blood cells to burst, releasing into the blood stream a new generation of
merozoites that then infect other red blood cells.

The symptoms associated with malaria are generally associated with the bursting of
the red blood cells. The destruction of the red blood cells spills wastes, toxin, and other
debris into the blood. This in turn causes an intense fever that can leave the infected

individual exhausted and bedridden. More severe symptoms associated with repeat
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The synptons associated with malaria are generally

associated with the bursting of the red blood cells.
wWab@ogsssty ucti on of the red bl ood cells spill sPGEESHE§/081579

toxin, and other debris into the blood. This in turn

causes an intense fever that can | eave the infected

hiadio - B I e

O Hr EXCLEUR o 1AM 0 RN Re SEUE sovere headaches,

comfudsidonsy deliryurPlad in domeaimtancegadenth.i ncl ude anem a,

severe headaches, caonvul sions, deliriumand, in sone )

i nst dAE érg?trreféé?ﬁma}?ﬁ@ h?%‘%“éf‘r?él?ﬂmilﬁ’ difficalt dye foothe gidify of malaria

e el ' o . .

PEIPRS FLbiudh ey el bl bl o TBRAELA g s

entnddtedbfranithd bark mp cherBbutthAtnerisaredihclanh @de fik 012 bhde batekt and most
of the South Anerican cinchona tree, is one of the

eHpdvshampcrplitalsdipregistange  bhadomiasidn togaining is that it is short-acting,
B R0Ral lRb KO B eblBbid bluggrcs

rdnigidgfesm dipHintsH® deafirssoci ated with side effects

rangi ng fromdi zzi ness to deafness. Chloroquine is a _

synt kalarequirisiasynthetigrhemical similarip guinine: Ihleecames therdrug of choice
r ' f [ n 4 s &devel oped in

R s e A e e e

nivaofatRed, Uhe getnsl 1g&neTsale dffeeks. Mlowsvere iltfhkesst fow decades, malaria
However, in the | ast few decades, nmalaria parasites in

Parasi{es an BBy efeas pkthgovdrid hese beesmaesistenttioshkomequine.

chl o i.ne. . Mef L.oguj I S _apother. synthetic anal f

aui G 1 SR B ool Gy B el the
tré@in@hi & mAlBHAr MAlRRAMASsit@ShAv8 ko Qﬂeﬁélog&i\/@éigtﬁﬁéi: to mefloquine,

resi stance to nefl oqui ne, however. Mefloquine is also

hewevsei Medloquine s alpiesspeiatedl aviamdesirableerentyalsnesyae side effects in
effects in ne ients. including, hallucinations and

sl Pt MeRR B P E bl S aBhuRass Tect | ve
agai AstiforRt ahig aRPErBsetiv @ Bgast hidlbrRi Jat3fed Binhibiting their
reproduction. Al though the parasites have al so _

regeadeicopie dABhoughi the paresites bawmalsd devataped nuemstartcedo antifghte drugs,

ca still.ﬁ uggﬂ (%&e tivel .in.cong'n tion with . .
R ol B G scFoiFy i FentbieflisHNih Bhet Gy Hahgpptarials. The
ud TBRIb&RLIOA therfbd ilGreaBh @k Piril d8s IHRRIANRRAGHS:1RY inconvenient

bei ng i nconveni ent and expensive, however. More recent

opvedowever. t he treatment of malaria have invol ved

t he Kee of tQF : . .

ore recent developments in the treatment of malaria have involved the use of the

peroxide functional group, as exemplified by the drug artemisinin, which contains a unique
1,2,4-trioxane heterocyclic pharmacophore. The antimalarial action of artemisinin is
thought to be due to its reaction with the iron in free heme molecules in the malaria parasite
with the generation of free radicals leading to cellular destruction.

The discovery of artemisinin (ginghaosu), a naturally occurring endoperoxide
sesquiterpene lactone (Meshnick et al., 1996; Vroman et al. 1999; Dhingra et al., 2000)
initiated a substantial effort to elucidate its molecular mechanism of action (Jefford, 1997;

Cumming et al., 1997) and to identify novel antimalarial peroxides (Dong and

Vennerstrom, 2001). Many synthetic 1,2,4-trioxanes, 1,2,4,5-tetraoxanes, and other



per oxi de functional group, as exenplified by the drug
artem sinin, which contains a unique 1,2,4-trioxane
whedoensssyel i ¢ phar macophore. The antimal ari al BCT/USI008681579
artemisinin is thought to be due to its reaction with
the iron in free hene nolecules in the malaria
ation of free radicals |eading
e?g&%gdﬁ%s‘gﬂra‘{/ggéét?ﬁgg@?%% The di scovery of artem sinin
(i ngtltosgh thexvlinatally abdfyl semdsyntlietig arerdijren durivigives are rapid acting
er ene I cton shnlc t aI , 1996; Vroman
ag$ pgqent larml] @g ayje sevez 52 thggegtnécaucgng recrudescence,

PSR S i e e

m‘hﬁl%!t) ofathesetcompdendsi dry qmﬂa/z&itlvam virra| butinddst Qteﬂféiﬁﬁcﬁﬁ fow oral activity.
ﬁﬁp g. and Vennerstrom Many synthetic
(Whate 199 wamnm

BanAgmach etal 41 %QQ)e?Arl@@Rg}h%ny symghetic antimalarial 1,2,4-
tﬁ(f){lﬁlésg}gﬁq@)%ﬁlﬁg )gkafﬁ'egﬁgf &ﬁiﬁ%r%eec gl?{ ?%63 ﬂff"olfl(? ul%ﬁ hl‘i:"ere exists a
ne@l invthé arv esidentefyrmepi pi:r@ﬁﬂe agingdlghifapens, e§;5€cldﬂ[§|tHJ§eaifhlch are

drugs, .t hey have several dlsadvantages i ncl udi ng

epsblySyptbetieide ére Jeuoid s agpretaxicity; gk whish @pssgrs improwged)
PRFATBUABR. EplAat 20 bbbty UL o 8P B e
suf fer fron1IOM/oraI activity. (Wite, 1994; van

Agt mael et al ., 1999 . Al t hough many synthetic

S E 3N anes have since been prepared

gf § 1997 h
n ee g‘Tlh E ﬂ{‘%éu%lr (esptd %]? PR ng P Si/ 2 Légs\?rrﬁpeors 1@? afgr Eﬁ"ﬁ ajpn%}mh dispiro
1 g fickol88q dedieprofirigh as®anlo glds. anathaaew ok ceptitnb st Radd

are_devoid of neurotoxicity, and which possess
trigxplaaoeel hisdnrentioricetpinc gi-Spphanybsibstétugnt dnrthe oxalehexyl ring. The

o R B Ta RO R B9 ot ol et Sesses

conposition for treating malaria wth dispiro
1,2,4-trioxol anes, their prodrugs and anal ogues. Wth
a few exceptions, preferred trioxolanes of this

i nvention contain a cz - '-phenyl substituent on the
cycl ohexyl ring. The conpounds of the invention fal
into one of follow ng three structural classes: The
first class: R = QZ464 Qz466 (Qz482 (Qz485 (z493 (Qz498
Qz505 Q7513 Q7534 Q535




The second class: R= = 0-N O -0OH Qz495 Qz499
Qz508The third class: Qz527 The invention enbraces
w@eaboseses, achiral, achiral diastereoners, raR€mig2008/081579
m xtures, as well as enantioneric forns of the
conmpounds. The trioxol anes of this invention possess
T%é?ﬁ&k?ﬂ@ pot ency and efficacy agai nst Plasnodi um
parasites. In addition, in contrast to previously
synt hesi zed tri oxol anes, the conpounds of this
i nvention denonstrate_prophylactic activity agai nst
mal aria and, in mn&iﬁ%—ﬁ of.f er one-dose
ef fectiveness. Furthep, Sevéra-“of the trioxol anes are
suitable for oral adm nistration. Mreover, in
comparison to Zzsfnisinin senngﬁthetic derivati ves,
t he_ nd his ipventi are structuraglly /7
sinpigc?ggsyiamd ine8 ﬂéiv%-#o syﬁ%hégﬁ;zi Z%d/EﬁnfEe
used efzdecti vedsy al onez@s | nom@nj unctoan W th okher
antimal arials. DETAILED DESCRI PTI ON OF T PREFERRED
EVBODI The present invention relates £d"the
devel ognent of spixo and disp%qu§,2,4<f£}ioxol. es
f or e n oe/Phophiy| aXi s~ Andt eat Rent—of ~Ref aprit
RIhe pr@zﬁ&nt !nvo%%' on 1S pro%%ECat ed Up%ﬂsthe 0z493
unexpected di scovery that trlonganes(haV|ng
particul ar substituents on on I de of the trioxol ane
d

het eRocyTl € roﬁigeﬂﬁgﬁﬁbgjic apd_chem abilit .
to the trigyglane ring)>™ t heteby pr§¥ua#§3&6§:t§Ljrm oH

Vi vo aetsbevity, espeebal |y wi bhd espect o4 or al 07535

adm nistration. Unlike previously known trioxol@nes,

t he conpounds of this invgn oqoprovide unexp?§§ ety o
goado b1 ard pwophx;{ I C propertyLes, as Il as N

a sing dose e azlgai t he di sek?n n \LV? (A
i nstarme®s. As ozed her eiorst he t er mzsas 0z547 07549
"prophyl axi s-effective amount” refers to a

concentrati on of conpound of tg%f>invention that is

ef fetti i n i mhRbiAT\ng, decrPefsi t he +Rketrho of ,

or p%@dZeNTyg in?EéfT%n and subseqdeft di§§5£E£B€f>“OH

mal ar pzass rasi t egs71 L Kew se, toke t erm 0z575
"treatnment-effective arpuit" refers to a concentration

of conpound that is effective in

5  The second class:

0-0
.Y - R

/
0z495 07499 027508
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treating nmalaria in terns of preventing an increase in
the concentration of malarial parasites, decreasing

w0 b@ossssent rati on of mal arial parasites, and/BCT/US2008/081579

"curing"” a nmalaria infection, i.e. in standard nouse
nodel s of malaria, this would equate to survival for
THE ey SlaRest -i nfection. In previous applications, the
present inventors disclosed certain novel
tetrasubstituted trioxol anes having the follow ng
structural formula: wherein R, R2, R3, and R4
represent conbi nation ’s stenB, acyclic
systens, and functio 0 provi de sufficient
steric hindrance about e trio N\ Ng in order to
give the ring chem cal and netabolié ability. The
trioxol ane conpounds of the present Imention are
surprisingly iron-stable, and have beenRfound to
provi de unexpectedly good antimal ardal activity.
Conpounds of this structure are graNy active, and
certain representative gonpoyndsjnave even been found
to be malaria-curative with a\singl e dose.
Furthernore, the preferred conpounds of this invention
have an inproved safety profil 824 conparison to
previ ously disclosed trioxol ane conpounds. In one
enbodi ment of the invention, the conmpounds have the
fol | ok B/ e8aeERbratés dahaloghiss, atiitall atcﬁ'ﬁal alﬁf&éﬂ?ﬁerg Jradetlc
bel ow the main structure.” "&Z" (which stands for
MERES] %ﬁe‘”?ll a$erantl¢mcm foains géthegnapoumdsf or t hese
co ) L1 be used throughout t enpi nder .
o T REC iplolls Pty BFerl R pebienn HEORERL popReY e against
PI%ARai itk AT 34 i
i i e, a0 oty ritheti¥etRionolancs, the
cempouidsehthisiventon devenstirgn prctphglacmrmmtgd ag¥iastendlimda and, in
ollo

meBLR1RoEe. BHTPt eain aMFumetsr: Esr O Ghine fhgrolanes are
sERABRAYP 1 B RidtRaBoh OMoRevRg i bEMEAH0OR to S¥eififinin semisynthetic

derivatives, the compounds of this invention are structurally simple, easy and inexpensive

to synthesize, and can be used effectively alone or in conjunction with other antimalarials.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention relates to the development of spiro and dispiro 1,2,4-
trioxolanes for use in the prophylaxis and treatment of malaria. The present invention is
predicated upon the unexpected discovery that trioxolanes having particular substituents on
one side of the trioxolane heterocycle provide metabolic and chemical stability to the
trioxolane ring, thereby providing better in vivo activity, especially with respect to oral
administration. Unlike previously known trioxolanes, the compounds of this invention
provide unexpectedly good antimalarial prophylactic properties, as well as a single dose
cure against the disease in many instances.

As used herein the term "prophylaxis-effective amount” refers to a concentration of
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Preferred conpounds of the present invention
identified thus far include:

WO cow/asksaant ane- 2-spiro-3'-8t-[4'-[2' - (4' - nor phCE/U8200§/e81579
t hoxy] phenyl]-r,2',4 Itrioxaspiro[ 4.5]decane nesyl ate
(Qz439); -cw Adamant ane-2-spiro-3

-8 [ A~ f3.- (4 ' r. p |1 -1, 2% 4 -
braphthe b DRI L AR o o
prdatiminftion asd buitBe@ienBdis¢ade by Raldrih] pirhsieeD Lkalide)He)term

ropoxy] phenyl]-r, 2", 4" - trioxaspiro[4.5]decane o
"ﬁ@@mea%@%e(c@zq g@pynt" refers to a concentration of compound that is effective in
t{eﬁé@éﬁ?@ﬁgﬁ %&‘% éfr' glggén?inéﬁgﬁrﬁr%ée i éle_c()rrlée%%(rbggn of malarial
patasifes, decrédsingtBé Porcontfatfoh GE eailaialpandbitts Carddé466dng" a malaria
.- CW Adamant ane-2-spiro-3t-8'-[4'-[3T-[4' - (et hyl sul fon
infegtiop, i.e. in standard mouse models of malaria, this would equate to survival for 30

I perazicnyl 1 propoxy] phenyl]-r, 2", 4" -tri oxaspiro[ 4. 5] de
d@%ﬁgofsg-ﬁ}fg%{&/ ate (Qz482):

- ¢/ SId\gRNTv apslicatismy, fR-preseft mbdntods@¥closed certain novel

4' -am nocyc]| ohexyl oxy) phenyl]-r, 2", 4" -
tatrapehetisped ioaobnerdwaing the &)loatieg starnga) formula:

- cw Adamant ane- 2-spiro-3'-8'-[4" - (4" - nof

hol i nyl ) cycl ohexyl]-r,2",4"- trioxaspiro[4.5]decane
nmesyl ate (Qz499); -c 0-0

' - Adarmant ane- 2- spi r o- 3' - 8Ry{A! -Ryrj oxycycl ohexyl ) -r

, 2", 4" - trioxaspiro[4.5] decrn® (R¥508);

-ab- Adamant ane- 2-spiro-3'-8-[[4"-[2"-(4" -norphol i nyl)
et hoxy] phenyl ] net hyl ] - I )

1 1 4! t H I . . f)_ ;] .
Wil‘lgl\'lican%g r%%h?%%é—agg g%@'&%@él@ﬁ&ﬁ?ﬁg@ ()tf&)iﬁg s%‘t&ng, %;&1% systems, and
funati6hal 4roupsithen pywtiddwfiydientys)epicdivydrinde, aBoutdhe trioxolane ring in order

trioxaspiroq[4.5]decane_nesyl ate (Qz537);
to giye ﬁ@dw&ﬁ Préca @%fgmﬁabshc gebility. - (3' - ami no- 3' - met hyl bu

t oXx -r 2 ri i . ; . . . )

ot o SRl cmpuldsdr PR ink RS Mrisigely ron-stable, and
haveben ff@ind(tb etovadeywtierpdcitedly goodbateipialarihl €tHity) -Compounds of this

yl ) et hoxy] phenyl]-r, 2", 4" -trioxaspiro[4.5]decane/ 7-tos
stychyre a{ec%ﬁmﬁtlvsn@d- CRARTSPRE PRSI Zomppygslsdravgevqnaeen found to

bé ﬂlléfah%'-ch?m\)g%%cé QHEP&SWO%MMYIL&J&G&X Iple'ferred compounds of this

invention have an improved safety profile in comparison to previously disclosed trioxolane
compounds.

In one embodiment of the invention, the compounds have the following general
structure, with the R groups listed below the main structure. "OZ" (which stands for
"ozonide") is an internal designation for these compounds that will be used throughout the

remainder of the application for convenience.



[',2",4"-trioxaspiro[4.5] decane nesyl ate (Qz545).

- cw Adamant ane- 2-spiro-3'-8-[4'-[4"-(4"' -norpholinyl)b
Wet@pisshenyl [ -r, 2' , 4" - trioxaspiro[ 4. 5] decanePCEEy108%/¢81579

(Qz555). -cw Adamant ane-2-spiro-3 t-8t-[4"-[4"-[4"-(

1' - hydr oxy-1' nethylethyl) 1 -

plperldlnyl]butoxy] dol =1, 2. 4' -trloxasplro[4 5] dec
ane/ ?-tosyl ate (CZ
- cN- Adanant ane- 2- spi ro- 3 -(2' - hydroxy-2'-ne

thyl propyl)-4'-
pi peri dinyl oxyl/phenyl ]-r, 2' 4(_ |oxasp|ro[4 5] decane/
>- tese £ . —BhenHDSt efv Of dhese N s
conpounds are 439 )ri466 493 217
Qz539,%%%Ad Qr%88 as t HE$° hav&Heen f oRrd’ go be02462
mel aria-cgrative in some instances w th &{sjngl e dose.
hbtablerﬁeatures of these spiro and di s Nro

2,4-ty | a cO ar/To\"tQ)te O
sen1§yﬁthe?% ehe&gtlvgg/_#eJEheér g%#ﬁctur
Rsi npl | cdstsy and ce@se of syntdaesi s. For<ﬁ%anple,oﬂmsplro
tri oxol anes maybe easily syntheshized by the
coozgnol ysis of ,the hyl q{;ﬁes of cyclog Ikanones
in thepr nce e#f_gh%%equls d‘dﬁa n@ne OoH
derivatives according to t he~met ho |e§bau
al . (199%a; 1997b)°%8s iIIustPéW%d bel oW$br the Oﬁ%

synnetrical di spiro cyclo trioxol ane: If $§s

are |n thls coozononNrK eaction, yields

iinov NW wten) o%k me__an _Reton%_JF'Lw)
are " rsed Thi s novel procedure prOV|é%5/a
unlqué1y conveﬁlent met R64 to synthesi ze spi r¥4and 02549

di spiro trioxol anes. Advantages of the oxi neet her
route over the gl kene approag DQE?C|Ude conveni ent

synt i sn@f stant¥n terial oe et Rers
tetrasubstituted al k&nes), hi gher yiel d and :<:>

sel ectiVity of fSFTati opoef deS§ff%ed trioxol an¥&sby the
judicious selection of paired reaction substrates. The
trioxol anes may be purified by crystallization or by

flash col um chromat ography. Their structures and
purity may be confirmed by anal yti cal HPLC 1H and 13C

NVR, tin int and el emrent al Si s,
I“F"o%'eﬁ%’%CF %IH{;%L ‘?‘?fptﬁwvs%% OHPOYR¢ Ve hlpllgyipgstructure:

ketone is presuned to be a
0-0

/N
—/

07495 07499 0Z508
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three-step process. The sequence begins by the

el ectrophilic addition of ozone to the oxinme double
whwd/0s8859 orm a primary ozoni de. Second, the VRECTUS2008/081579

unstabl e primary adduct fragnments to a reactive

carbonyl oxide driven in part by the concomtant

I ptrite.

U Rk B e End g g bbb sructure

cycloaddition with a ketone to gi ve the secondary

ozonide or 1,2,4-trioxolane. It remains to be

det erm ned whet her thi Etrepwi se or a concerted

reconbi nati on process: s \ew di spiro

tri oxol anes contain a spf'roada :

synt hesi zed by the coozonol ysis of &

O-nethyl oxinme in the presence of theRequisite

cycl oal kanone derivative. The preferredireaction

sol vents for the coozonolysis reactdons are

hydr ocar bon sol vents such as pen a or cycl ohexane;

more polar solvents teng_to_ggcr the yield of the

reacti on. When ketones are noh_Lﬁadin soluble in

pent ane or cycl ohexane, a m xed sol vent

(pent ane/ net hyl ene chl ori de) oPZ¥t hyl ene chl ori de

al one may be used. Several factors govern the ratio of

oxi me ether to ketone. In some reactions, in order to

avoi d di peroxide (1,2,4,5-tetraoxane) formation, to

precl ude di ozonide formation from di ketones, and to

pronote the reaction with readily pentane sol uble

ket oRederrekaagukdd ofthe pRiserlt invedtions Ridnti B thus GFEMde:
in the discovery synthesis stage, and especially in

cas e X HAEARANKIET1EY053 S’ ﬁ‘bt[z'r(éa@lpmhobb}’lhﬁﬁlll@(}’ﬂphenyl] 1,24
uﬁﬁﬁ%ﬁgﬁ45&%Q§ﬁ§h&§hﬁ@q?£%ﬁ$lcuIt to remove in the

rea rati’o of ketone to oxi ne ether

may hgs- Aﬂadanthﬁe Dapie-3s&'que[3t-(4' bl myDppbRFIBRenyH-1',2' 4'-
5-fol d excess of oxime ether can be Used to achieve
“HV@H%V’%ék@@ﬂ§ﬂ@ﬁ%m%ﬁ«¥@¥8hes into the desired product
trio u fi.cation bl e ,
AR o AR IR S SOy 1.2

trioRwspintol @B]dé%ebﬁe@ﬁf@@’@ﬂzﬂ@}rused for the prophyl axis
and treatnent of malaria he tri oxol ane conpositions

of t 1¥&-plaseend-Zopine-8o%-[4r 8 -dakidost enel@hallmdh)rwd?dy]}ﬁlenyl]

gtﬁggfg [ro %ingc B i ¥13%|(§Z%§$);: S: may be general |y

used-cisoAdﬁrhalﬁarm@plws' 9q@w3dm(&%&1salfﬂ&lﬂ)af rier does
not S|?n|f|cantl interfere wmth the stability or

Pipgre gzl prappxylphent]- k' R -trioxaspiro[4.5]decane p-tosylate (0Z482);
-cis-Adamantane-2-spiro-3'-8'-[4'-(cis- 4'-aminocyclohexyloxy)phenyl]-1',2" 4'-

trioxaspiro[4.5]decane mesylate (0Z493);
-cis-Adamantane-2-spiro-3'-8'-[4'-(4'-morpholinyl)cyclohexyl]-1',2',4'-
trioxaspiro[4.5]decane mesylate (0Z499);
-cis-Adamantane-2-spiro-3'-8'-(4'-hydroxycyclohexyl)-1'2',4'-
trioxaspiro[4.5]decane (OZ508);
-cis-Adamantane-2-spiro-3'-8'-[[4'-[2'-(4'-morpholinyl)ethoxy]phenyl|methyl]-
1',2',4'-trioxaspiro[4.5]decane p-tosylate (OZ527);
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tri oxol ane conpounds of this invention. The
trioxolanes of this invention can be adnm nistered in

wa@popoesdsert i vel y pharnmaceutically acceptabl e fRCHUS2908/081579

war m bl ooded ani mal s, including human and ot her ani ma

subjects, e.g. in topical, |avage, oral, suppository,
par ent.er LBfusi bl @ ge i | RICV
aeeal e Rlnb AL - ORRIE 4 Jfoc S0 O Bh 1.2:

trienas@ro[ f5fdechnomedybate (DX 53M); t he agents. The route of

adm nistration will preferably be designed to optimze
del i V@Y daRan@peLowiPi3zaridord -@fﬂll@%é-raagmbgthwnhamdbﬂ'z',4'-

- 11 tive conpounds i.e. the
t§§¥4¥§§ﬂ§§$§$g¢%%Rgﬁggﬂgggﬁgﬁca| conpositions of this

i nVeP&i&-@lﬁlaﬂﬁmaﬁwts@irﬁ-%@-[t4am'-@teﬁ‘?ﬂﬁ}}dﬁb-er,ﬂ'%xai%in-4'(5'H)-
auxiliaries which facilitate processing of the active
ybethpeiaenylnt' ' pridpasaireldrddegane s tesirtdeO0Z3430; and

phar magaut. | 5. |, dosage. forns_encomass, t abl et.s
capsﬂﬁgggﬁgﬁﬁ&éggﬁﬁﬁgé.g@?eﬁé?ﬁ oHRIng (%ﬁwégﬁnggoxﬂpha“ﬂ'
152 -moxhepi@ . Rlet alelnyesiy1acd 4syppositories. Qher

dosage forms include suitable solutions for

adni riistdamppiangdrseieSr-8Hidy[40€4 snerphglinyhhytoxylphenyl]-1',2',4"-

- ik | .ch dm ni stered buccally or

ﬁ%ﬁ%ﬁﬁﬁg%gﬁ#%mﬁﬂégﬁkésﬁ%ggﬁﬁicaI preparati ons of the
pr es edié-Aldaientah©-spir6-3MBul- Py 411 € hyldPoxd- INRAISYlethii g h
is itself well known in the art. For exanple the

rivgadimidewtoxahempilebdn Attrioxaspively deqanelp-tosylate PG5 09
i Lo i ot 4 raking.
i s grranapdisarPiro e - B By e RS e o
pheridia@dxyiphknd B Pend'-thok hspiiopd. ¥)dedunt BeoBIme (025 72).

properties of the active ingredient used. Suitable
excipients are, in particular, fillers such as sugars

f I ! ' [t

col 1 BB FirelsRrBT et ettraas et Gop RERRPEL. Pgser.
OZS3MIDOE53Y, bhEBIZS5 518 mlag_ﬁwhase%n Fourietb b WRIANOERHBR in some

phosphate, as well as binders such as starch, paste,

ingighegs, withop singlerdose, mi ze starch, wheat starch, rice

el | SPiLBORRY GBI BiRS shat i R SR poparison to he
arbephiRieY BRI EGIC! ditiomBues BRAKEE sP@ityrdl %mpligu y %fm &0 Dsynthesis.

If desired,” disintegrating agentsmay be added, suc
Forrexamiptey dispizn tiiowodahes tray bl @ssibyssynthle$izabsbcthe loooxomplykiglof the O-

msehl?/{ 8)'(11hles of cycloalkanones in the presence of the requisite cycloalkanone derivatives
according to the method of Griesbaum et al. (1997a; 1997b) as illustrated below for the

symmetrical dispiro cyclohexyl trioxolane:

OCHj 03 0-Q

If yields are low in this coozonolysis reaction, yields can improve dramatically when the O-
methyloxime and ketone are "reversed." This novel procedure provides a uniquely

convenient method to synthesize spiro and dispiro trioxolanes. Advantages of the oxime
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cross-|inked polyvinyl pyrrolidone, agar, or alginic
acid or a salt thereof, such as sodium al gi nate.

W0 58869 es are fl owregul ati ng agents and | ubCT/T8290&081579

for exanple, such as silica, talc, stearic acid or
salts thereof, such as nmagnesi um stearate or cal ci um

I lveol . Oral do e.forns .
B AR SR e RO bR s Sl B i
(Sfieletitrs VR Yetfasubsafit&l ARkéneb)) hiphst yikld andis61e&tivifyIt foihation of
pur pose concentrated sugar solutions may be used,

demired firiprglanss by drraiudiciqus selsrtiongefrnaired itagtion substrates.

i nyl pyrrolidone ol vet.hyl.ene .ql ycol and/qr
BB NS P B DY 55 R RS Fomacsrony
THEiD S Gures bvEPiirsty DiayTR| 68REME Bt aHaBfical IPRCI! adP*C NMR, IR,

produce coatings resistant to gastric juices,
meding poprandfelemanta phadyssl | ul ose preparations such as

| [.] ul .pht,hal ) )
Py ar ETRHS AT AT RS T SO0 FaPAng o kejonsin presumpdto be 2
t&é@@bﬁ)c@ﬁy e s 6k b&ind 8y thalesiro AR ii(gﬁ’t%n bfzone to the oxime
e,

exa for identification™or in order t
dewtde bendetoi form dipfieare azonddariiecand, ¢ire wiry vostpde gdmaqsagkluct

O h h tical . ati, ich can be used, .
frgemeits 1 SO0 S PYIAE dpten B arhbydbosongamilanrExpaksion of the

réMthvelyastatiOfrlethyd BRHRD THABS the @arbBRAS e HRleAkda gﬁﬂ 28 ?ycloaddition
pl ast’i ci zer such as glycerol or sorbitol. "The push-=fit
withpdetans te givedbansexpndary ezanidd arel .2, drtpiowoldse.i i rérhaing orbra

of granules which may be mxed with fillers such a
| act ose, binders such as §t@hkches, arei&NQ ubrh?ggi:>

S as .Pate 00, magn Nstgar at e and, optionall 0-
riers. TTT%0 |.ds, TM® actyys conpounts»
are-preferably dissold & “suspend i taple O

liquids, such as fatty oils, liquid paxa¥fiorCor 0Z03

R i D

whi cNMosesr the ness @ibpire ¢iigtdlyhes Rohtaiches spirohd fxatailc@nd can be
supposi tories, which consist of a conbination of the

syaghesized by Hissenaenalysisetiadamaniapens @wrshy @géwl.le mthe atsisence of the
i . al- | nat .
L e e N L T e

repctiong taby/hyeidecagdoncsolventsaicl hgheitandlok a@bifex ahd) ndstd ipbiaPSolvents
it is also possible to use %%%3t|n rectal capsules
tefuph t-deceense thetyield of thegpasitient Woenddetange argarot veadidy selulla ds pentane

oﬁéﬂ;;g%?%%%is % flﬂvgf%tss?);lvgelpg g)gerrl Ialgee/rsql?e%heyﬁénaelc iorﬁ%le (()jremgtg{dene chloride alone
may be used. Several factors govern the ratio of oxime ether to ketone. In some reactions,
in order to avoid diperoxide (1,2,4,5-tetraoxane) formation, to preclude diozonide
formation from diketones, and to promote the reaction with readily pentane soluble
ketones, excess ketone (2:1) is used. Most commonly in the discovery synthesis stage, and
especially in cases where ketones are not readily soluble in pentane, expensive, or difficult
to remove in the reaction workup, a 1:1 ratio of ketone to oxime ether may be used. In

large scale trioxolane syntheses, a 1.5-fold excess of oxime ether can be used to achieve

higher conversions of ketones into the desired product trioxolanes without causing
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pol yet hyl ene gl ycols, or paraffin hydrocarbons.
Suitable formul ations for parenteral adm nistration
W0 p@bosissaqueous sol utions of active conmpoundsPETUS2008/081579

wat er - sol ubl e or water-dispersible form In addition,
suspensi ons of the active conpounds as appropriate

I i 0] ' suspensi ons may be adm ni stered.
p%ﬁ#%gg@éﬁﬁﬁggghilic solvents or vehicles include fatty

oi | s ThedispitanidlarkedaiPdsitiohs oOths yrisétihventiah naydeigdnerally used
esters, for exanple, ethyl oleate or triglycerides.
fordhe piophylaxis and eatmeapeltopleria Fhgtriosatane aompoesitiensed she present

- Wh i NG e, viscosity of the suspensi.on
R eSO RSl A T et D AR B B ersr o by
pB&riicé ] caBy éeptabRIafrdd maShelbe A GANP Sicdi oS FMpé¥eSHrovided that
conprise adjuvants such as preserving, wetting,
theraarrgridppsiept sigmificantp émeriferg vadiche stabifibegr hiegyvadhlsbtyoe the
terilized, for anple,. by filtration through a
t Ogggaélficgmpglt‘%dﬁanf%s ﬁjvle{l%?rf' or by incorporating
st er iThe &idi@12986f thid il énrtionak BFRMAINiHERS in IV fLAlely
al so be manufactured in the formof sterile’solid
Phamgesitichlbnacogpiable fermm thwami bloofledahimalssinslhidingduman and other
steril.e water al i or ot.her i njectabl di.um .
Bl o i i ©Pical Taee. oReLothapeigR parealid nysinfisiho fosege
foMrsasCORYRAL bAewl, sGRlidduaT, o1 nRGt 48 drHREFbERE SiaARY Pective to
adm ni stered by a variety of specialized delivery grug
deliveh Hiecpgentswihe house ef ddmuinistratiort wikpreferatgk bé Hesignetihe optimize

rt, sugch .as.portab i nfusi on pumps. The tri oxol ane
d%Bﬁ%%@Ff‘&ﬂgﬂ%?u?h tg?@% ‘mﬁﬂﬁgﬁgﬁﬁn are adni ni stered
al ongh YditorPoRRAETRE @BIpSRdsY . cAEE SRS MM s GRE phitinab&yRA

anmount sufficient to prevent malarial 1 nfeectfon and/or
campesiticng o this inyentidremay oontaililseitdblé excipiente andapoliarits vdfich

this invention.have extrenely low toxicity and a |l ow
U Te SRR B PR omPERndRin TypeA s Whitleeaade e
plizARgEev@ikally €Ot Hé’er?g!é s CRBRASASE tBNRs, Whbduldé@ind %erlnu}l%s.

dependi ng ‘'on a nu r of factors, sucdh as wheth
Piepanatiens Which pamphgdramistered rectatigtimdnde swbpaxitosies. i O@ther dosage forms
.infection, route of adn nistration,_ _dosing schedule,. . ,
ingfide S?W%E%%Pé\lt s f%@éﬁrelﬂelﬂrs%wa}r@ﬁara% og prallyy a9 sompesitions which
4Bk ddRNAR epc%tw&%nf&% -lgg%r % 000 ng/ kg/day, with
Cbetvveen about 1-100 ng%ﬁ é bei ng preferred. The

f or G pliprohesesicatgyefzeatatniofithstpeesent iaserioniargmanifagared in a

| e doses, for

or may . Qe divided into nulti _ _
mg fﬁ%é@} Bigh Weﬂéﬁmwﬁ@r ol GXaTEp s S8R P aRyFH reparations
mafBOfalls b} H¥Fhs of conventional mixing, granulating, dragee-making, dissolving,
lyophilizing processes. The processes to be used will depend ultimately on the physical

properties of the active ingredient used.

Suitable excipients are, in particular, fillers such as sugars for example, lactose or
sucrose mannitol or sorbitol, cellulose preparations and/or calcium phosphates, for
example, tricalcium phosphate or calcium hydrogen phosphate, as well as binders such as
starch, paste, using, for example, maize starch, wheat starch, rice starch, potato starch,
gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethylcellulose, sodium

carboxymethylcellulose, and/or polyvinyl pyrrolidone. If desired, disintegrating agents
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about 0.5-5.0 ng/kg. However, this dosing range nmay
extend nmuch higher. The trioxol ane conpositions may be
w@eivpissster ed once to several tinmes daily. ForPGEUS2008081579
prevention, a typical dosing schedule could be, for
exanpl e (other than for single dose cure), 2.0-1 000
rr[%/ ﬂ%%dﬂ@cf %h{h Qsetgé Qﬂd\)@%éﬁtﬁ)ﬁﬁé@g hRY AQkert 8 5%0%{ | starch,
exposur e taken up unti -2 Weeks post - exposure. e
capi-liakedpblgviapl pyerolidone aganesal gihid dtidor A 8a@ithéredr, Bwh 88odium
adm ni stered as any pharmaceutically effective salt .
alginats Aweiladey are flapveregilpting sasiis and lebricanis; foa ggample, such as silica,
' . li a3 to..ace adi.pat e
PSIEE 3ot sRECU0RE R L RSO p PR e s
pslybtheleat glychl. SOiaf adsage Biting hyehe pEVIBEDWaA SuitdbdTBMBhgs which, if
sul fonate, digluconate, glycerophosphate, hem sulfate,
desired ey be resiand Hogastic jigedr at e, hydr ochl ori de,
hydr obr om de, hydr oi odi de, 2- hydr oxyet hansul f onat e ,
(i sof AT BisREpose capectiated sygar folitiopbmay e usedh Moihtaay optionally
i.caat i . . f . .
ol R Ebicy iy PONOIE R0 Bihe, PGy RE BBl o iapiun
dpixddeataequepisvhutiaheandwuitpble vagaic Slepisiselvehtahixt@es, In order to
t hi ocyanate, phosphate, gl utamate, bicarbonate, _
PRduet eratBeSIRSSERA 228 tise salyiarsoisyitable cptubossprengrations such
j Lpavai bt f
o Riehfodfost BARAIACH ny RSO FRRSI G PUETE phiRRlsks feshlots ang
pizureney mayf bd addedns thel talslbiidatifigs; R ek @pleCRr iddntiBiEAtionSreh order to
the trioxolane, the carrier to which it is
chasedersrditfegnt ¢ambingisnolspmpawiddeses-at i on, etc. As a
eneral rule, it is preferred to adm nister_the
go np %@ﬁ@ﬂn%@wﬁf pepptions Bhich 63 bewsedorally aclydgmysh-fit
! . _ ¢ . . . N
e e 0P a2 BEs 35 BRI ik o M i o plasticzer
suwhravighyatiod or sdrbitelp yTheputh-Gatdpsglesraarb¢ontair e 4okl cdihpoMnds in the

N T e R .
oS5 PRI, 03 RESRERESR RO LB o

capsules;phe adtiveeohipoaitdsaiie pleddratily dissolbedetsuopendb@in suitable liquids,
1lsf%nergistic_or additive potential of two or nore
S

g dattst ¢ls; Heid parafhie oz hawid; polystiiylensgjycett lalrdditige stayilizers may
e f i >t e indivi dual :
ok B YL AT 3] R ANGR S AN AL gyt o
exaumiplemBuppdsitbri e, tdhichosBiakiged fl dddSnbift o (i 48t Sdbmipdunds with the
conmbi nations with ' '

suppository base. Suitable suppository bases are, for example, natural or synthetic
triglycerides, paraffin hydrocarbons, polyethylene glycols, or higher alkanols. In addition,
it is also possible to use gelatin rectal capsules which consist of a combination of the active
compounds with a base. Possible base material include for example liquid triglycerides,

polyethylene glycols, or paraffin hydrocarbons.

Suitable formulations for parenteral administration include aqueous solutions of
active compounds in water-soluble or water-dispersible form. In addition, suspensions of
the active compounds as appropriate oily injection suspensions may be administered.

Suitable lipophilic solvents or vehicles include fatty oils for example, sesame oil, or

12
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chl oroqui ne and nefl oqui ne and qui ni ne based
conbi nations with tetracycline and clindanycin. The

W@ pioonstisanes of the present invention are expeRCEUS1008/081579

be adm ni stered in conbinations with various other
antimalarials including, but not limted to,

. r i i ol . aqui nd. .
SRR e S, DR RGBS B cion
stdpessiomviany tanaihavisstdreenwhieh itkréaze B wédosity b e isikspeAdon,

,tre_tnFnt of schi stosom asi s, Schistosom asis ranks
incu B SRl EadaT SabR ety csHlulges Forbieheny e detran. Such
e ' : j i C nd subtropical..
BB Sol b s A GGyl SRS it SR B iing an
dispersing fentsi Mheg tiagglsoWestdritiasd, 200exaipld, % ﬂmteaﬁ)!nethtdﬁ%h a
rural agricultural and peri-urban areas. An estimatec
bagerisrtaning|filish o5bypremesringterdizieagsntsintokhe eampasiteons. They

' [or f0 f . _human ,schi st.osomi asjs are..
oL BECRE pt A HRLE d PR ot e B PRV BabE issotved
obhipehdel ik e18rileCiadted SalieNbrSdtReranRstablOMedim pABS® administration.
speci es i s Schistosoma nansoni, which has been
r epoirt addliion ohdadnistratiswitln cifvehtienal tdreiefspsdtiee ingredients may be
Medi t erranean, the Caribbean, and South Anerica. The
adminigered B aretietyoh &rgsiized Aelbisghdies echeiques which are known to those

of Qift 3t RASM LRes YakMle iBEdiBRbluhs aMONg Peopl e engaged

Inagriculture a shing. parasites normal |y

| nf eThe trivxolims tconhipositigns dTeh€ preset iBien@én ardadiniSitRE@Iong with a
Once inside the host, the cercaria develop into adults
pharmaeqtticalby ageertablegairiehin a1y RO spificient to prevent malarial infection
' 1. A5 C,\k Lmarily o rophyl axi s
2350 LESOTLAN RN AERRSBE LBl PR RPN

eXiruniatnidvy toxiigzind Wi elegted of Kide BHSdts Wheihalt YiighSREesd ' dosing
for treatnent of schistosonm asis. Wiile artenether has

raggprehidie traexangcqomposijionswilhgary depngingxdnsa mmber of factors, such as
LS I asi [ 5k Vit aj nst
VR B o5l 01T bl Yo

adthinsrveio R dobingtschiddales picr n géitdrl] thp tHePapeii OINITES0:Mane may
this invention are active agai nst both cercaria and

ragge betwsen akavs Orii-1009 melssidryonitiwbriweerdationt 51160 eup/kgidayhlesing
o FRRRE T Y AR Bore P RSB o g aividea

int\@ltipl®de¥ed Rt adafinibtidtfoni FOEBinbRMoWnk| 2 P&sBH éldé?ngf ran%e is from
agai nst S. haematobium Preferred dosing |evels of the

aliug BiSr B0 Mg/l ol ewever ghistdesingirangsmedyosxtendenuch higher.

The trioxolane compositions may be administered once to several times daily. For
malaria prevention, a typical dosing schedule could be, for example (other than for single
dose cure), 2.0-1000 mg/kg weekly beginning 1-2 weeks prior to malaria exposure taken up
until 1-2 weeks post-exposure.

The spiro and dispiro trioxolanes of this invention may be administered as any
pharmaceutically effective salt form. Such salts are well known in the art and include, but
are not limited to acetate, adipate, alginate, citrate, aspartate, benzoate, benzene sulfonate,
bisulfate, butyrate, camphorate, camphor sulfonate, digluconate, glycerophosphate,

hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, hydrobromide, hydroiodide,
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about 100-200 ny/ kg/day orally. O her drugs besides
tri oxol anes which are conpatible with the carrier

WO pgpesisent s may al so be incorporated into thePCHD81088/081579

Such drugs may be readily ascertai ned by those of
ordinary skill in the art and may include, for
[ y .
2 P A LB, iy picotince, >
nbplehgdeesaitfonateyenidtqpatniniaspoairte, pasulisne, Pphergiprepibyate,
t he above stated trioxol ane conpounds thensel ves, but
PIGRRIE+ P13l afGr RIGBIORALE CRICRBRISIgTT® thigcyanatecklinsphaiel chwtamate,
I I I C f
E(ﬁe rozxg ﬁ—g(gﬁén aﬁ%ﬁggétg a{?(g{élgcfec](ﬂoa% staity.v\%fge?%r}ed gftggrg t]{n(hsg that

iIscREme ﬂﬁ&flmﬂhﬁlh@&if th@ﬁ'idixblime dhapdalds O%iégmwtﬁﬁ@i(ﬂipon a number
are offered to illustrate but not limt the invention.

of Fagtors.tindydiag éhepﬁhé@é“r@ﬂ sigucfyre iof thedrioxelanes theraiminy te Mauch it is
iﬁécgf-ﬂo%‘éd tﬂé%ea ﬂ?&éﬁéncgée lons as wel | ‘as method of

made and still be within

the spirit o the EXANPLE 1 Antingl gri al

AL { aygeas&aI pliyt lsfpreif” Bt S e e o Rpa B! the present
iRichB1 12D Ml s lotheY btiRalaf@s hstpalt@¥a |c@ﬁl%1ﬂ@lﬁ§n ek 518 Qrder to
agai nst the chl oroqui ne-resi stant Kl and

pesivyerfrrosisiangs. Slhedenetite oNFBhD combiriation therapy in treatlng malaria are well

f Pl d
B Gh TR TSGR bR ABbd e smmgons weof
(6 BEBralI66d bdhirbnURidhs 6828 withiNRiepthddt bes b eitivh taﬁ‘d different
the ANKA strain of P. berghei (groups of five mce)

bigshemicaletatgsts iolee prassitoo The icoiaept dfomombitdtion theyami iabesed on the
s%%%fﬁptgcvoefd r%]g%%%%ﬁﬂ? (%g\lwvg]o? tét}%?%@pl%@%é @):ﬁﬁy%gfle t era\ilpeelq{lg Ief%cacy and
als@ H@l_?_}‘ Yfféladel%ﬂlopﬁl%hﬂ 6{1 r@ﬁ&an& t9 %ﬁevlhalvhﬁﬁlzé’d OJZdn%HQ QU theoco%natlon

v/iv Tween 80, . 9% w v sodi um chl ori I n wat er

E@arBpich 9ﬂcumanp antp;ldllaeal hiytg edrhbihatgms @ndﬁdaﬂr@m’[mmmo&ﬂ),matwns with
nd 0. 5% nzyl al cohol in water. Triq anes were
BheRine ol e REOEY ap GO Srehss P ians Wik Jer srarling and

RSt RS RYBC D SRS RS LT, b s

cerbmpstions with various other antimalarials including, but not limited to, artemether,

chloroquine, mefloquine, piperaquine, and pyronaridine.

The spiro and dispiro trioxolanes of this invention have been found to be effective
in the treatment of schistosomiasis. Schistosomiasis ranks second behind malaria in terms
of socioeconomic and public health importance in tropical and subtropical areas. The
disease is endemic in 74 developing countries, infecting more than 200 million people in
rural agricultural and peri-urban areas. An estimated 500-600 million people worldwide
are at risk from the disease.

The major forms of human schistosomiasis are caused by five species of water-
borne flatworm, or blood flukes, called schistosomes. One of these species is Schistosoma
mansoni, which has been reported in 53 countries in Africa, the Eastern Mediterranean, the

Caribbean, and South America. The parasites enter the body through contact with infested
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conpared to an untreated control group. Survival to
day 30 post-infection is considered to be a cure in

W@ biog/osassel . Conparative data for the antinal aPCEHUSHHNRIER1579
controls artesunate (AS), artenether (AM, chloroquine
(CQ, and nefloquine (M) are also included. Table 1

il : ] _ _
SO RS, bR il SRS SRS AGR. Mg T o
nbrmalBhihesct thd diosniiringtite conexiapert letrabithgl. ORI fsidethathiovtethe

properties of these new trioxolanes in the P.
cerepmdsvelapriator adyliprauEhistRsQBIES. | n t hese experi ments,

COMPEY Rt tg%lrtl%e g%xjc}cﬁlts{%r(gﬂ aglrs %l ocuseflg)%msagl y o proplhylax1s ie.

at single 0S€es

pfeveptasest Host ﬂf&ﬁﬁn belesrearidh e@uﬂréhtltyhﬁathuﬁﬂél% the Bédt hi@ély used
patent) and all of the control antinmalarial drugs,

dmﬂefgétrﬂfémem@fcsfebls@ﬁ@@laémr SWhily stemstisr bapdemonstratet @ctivty in the

ofip Bl A2y o o o S e bR g EE Geoon

i N alithabins® Kekn uh@(p%a@dlgldmbserem{\ﬁleﬁpgom H13Bir& X olanes of
Activity Activity of 4-trioxol anes agai nst

tips fnyertiqiadre aetive agatmbbotEa@hamar anghag b dbe mapsprs,oY. gareeitum when
ne-resi st ant

@%fn&r}%t&g ﬁrﬂ@‘l Sdléﬁaggre? mﬂq_%ei gﬁ}ngii ﬁlgov&mnh respect to treatment of

Al 2RPstasitss alitGh BRb BBlidved Yhd thiBxolAkdsi ofithi¥ iffention will be active against
1,2,4-trioxol anes against P. berghei in vivo. In the

szmmaéoldme Prefewed dosingrleesis of\hRM1spire ¢rioxoflanss efithi inkention are
str berghei (groups of five mce)
ééﬁlﬁ%‘?%ﬁ@' ?fﬁ@) Y-post -i nfection with trioxol anes
d' SS U@ WUres beHidBERIRE1ahEs Whidh g@rc%nﬁ)‘dﬁﬁl%nﬂ'tﬂ"&e‘é%ei: {fredients
(SSV). The SSV consists of 0.5%wv CMC, 0.5%vVv/v

g aisplbeahesparhied dntd Yhedayrigiwesach emgs ary be. r@%lw/asce;tamwrhy those

h orid er . Trlox e admi,ni ster
of ety g ot i b eEehAr T aRecn R e P er dmalarals,
aBARMhAEIRY ap@kCeRt reduction in parasitenmia on day
three post-infection and survival tines conpared to an
unt r Bas wvadecsoed tat Gre pugsentSuvantivalcontemghayes3ie use of not only the
ost

L] eSS IR 0208 B R L e o
cérﬁ@und%ﬁ %ﬁ@ﬁd&ﬁfguéﬁgﬂd biologically active salt forms thereof, as well as optical
isomers which provide the same pharmaceutical results.

The following examples are offered to illustrate but not limit the invention. Thus,
they are presented with the understanding that various formulation modifications as well as

method of delivery modifications may be made and still be within the spirit of the

invention.

EXAMPLE 1
Antimalarial Activity

Activity of 1,2,4-trioxolanes against P. falciparum in vitro. Each trioxolane was

screened against the chloroquine-resistant K1 and chloroquine-sensitive NF54 strains of
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15

chl oroquine (CQ, and nefloquine (M) are al so
i ncluded. Table 2 Antimalarial activity of different
W@ 2000/08886m8 of (QZ439 agai nst P.fal ci parumin vPCT/US2N$081579
P. berghei in vivoQz439 (Qz558 Q7559 Qz560 Qz561 (Qz562
Qz563 Oz568 Table 3 Antinalarial activity of different
of OZA93 against P.falciparumin vitro and
P?ﬂs"bogf“ghﬁcwum\? e#%93 z556 Qr557 The data in these
tabl es denonstrate that different salt fornms of (Qz439

and OZ493 have good antinmalarial activities and that
Axtivity jof §,2 4strii againsol. kexgheifimvivoe. EXHiRiEEI@dose in vivo screen,

f tiv | d oz d th .
NRIBE R ERER Bl BRI RS A ZPrEde (erat of Gig mice) were treated
ofté Qstﬁlﬁinfbcf/i}o?gﬁl'tﬁlir%gﬁﬁes;dl\%)\s;eof\éerdrdé giei%egdrﬁgﬁns&?gﬁ%tsésependmg

rgh
velriclel{8S BB Thedti\e bansistsdireitherd. 5% \Ewmoaymcth@bmmmd,w 5% viv

d d | /
] A ares LAY T7h SO gy SOURHRLATIedn vater s 05%
h$dBYFopHMBBYR11818¢ 0 495¢/s F4eln 9() ' éh'a 0 924 VA €&Izgpe{elaolﬁll bn water.

groups (n=5 mce per group) including an untre
T uomolanxts vgeTe agminagered iansiaglead HXmpke desaseAniimelaginlhctivity was
arasjtem a was, determ ned for each ani mal, qn day _ .
"ﬁ%a%ltrefi Y BT AR Bripssigmig hdHrecdpetingetion a-m_f’ survival times
{)ﬁ:éa tem ﬁnf&wﬁ%k&&' "?.lr%rval-r RRla 3 Zueg%megaﬁ&g &nsidered to
Ivity of selected tr| anes giv or 4
benaicare i ¢this nfodek i on in P. berghei - nfected m ceTable 5
Prophyl actic activity of selected trioxol anes given 72
or 96 h prior to infection in P. berghei-infected mce
COmpHREDE ALt 36E8e Qﬂtlﬁlﬁﬁﬂﬁ%ﬁ’% EShtrbAPA RS urfat 20 B artdB&her (AM),
present inventors discovered an
chloroquine (CQ), and mefloquine (MQ) are also included.

Table 1

Antimalarial activity of trioxolanes against P. falciparum in vitro and P. berghei in vivo.

Compd ICso (ng/ml) | Activity (%) | Survival (days) Cures
K1/NF54 30 mg/kg 30 mg/kg 30 mg/kg
SSV po SSV po SSV po
Control | = ---—-- 0 6-7 | -
0Z429 0.52/1.3 99.97 27.8 4/5
0Z439 1.5/2.0 98 >30 5/5
07453 0.66/1.1 >99.9 24.0 3/5
0Z460 3.5/3.3 99 25.0 3/5
0Z461 2.8/2.8 99.8 >30 5/5
0Z462 3.2/3.1 99.7 >30 5/5
0Z464 3.5/3.3 99.8 >30 5/5
0Z466 3.2/2.5 >99.9 >30 5/5
0Z482 4.2/4.3 99.9 >30 5/5
07485 6.1/5.6 99.9 24.8 2/5
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unexpect ed prophyl axis potenti al
Conpared to sone of the nore active

trioxo

| anes.

of these

new

w0 ehoonsisanes (Qz277, Qz323, (QzZ401) descri bed i PCHHR1008081579

pat ent applications,

prophyl axi s propertles superior to those of the

someof the newer trioxol anes had

COItro dn[l metariat—drugs vermexceedit gt hrat—of
fqhi nd.1/3.1 dru$_knéﬁdELQL_LLs péer ful| préghyl dctic
gzgpyrtlquyﬁgood stalbplsity studi esi Cbnpoun@g;mere
| afed ar _370C[in fresnty;coltected rgt bt ood— At
Qzaggt ed t1: 92 points Zduplicate a '%IIOT s lof ol e
olzagdl wer g.@aspl ed, ceptsrifuged apslathe pl asyp assayed
I arent C ound by _LC Phar macoki feti ¢, studi es
5259£ : Mﬂ uhds eégbadnLanLeégE oralily rats
OAsAy pt 4 mse of 109e®/ kg | n a 34sgpensijon 3/5
égégglgtl ”b“LI}alrégggi d;?xyprogﬁbnethyl C } ul gse,
QEHRT t akeﬁtﬁé9|od caI997over 48 hy3@ent ri|f ugéb
bg§§g|atebﬁ/{gllom nggg%llectlon d plﬂsnalﬂ@s
assayed—o6f—parent—coffpount—by—LGNVb:
BZ63vaj | aldi8/iby for eQ8A conpound2éhs callcul atsed
Ogkgjiyve boap v dosggbor each cgypound in §§SU|tabIe
venr cte—Tabhre— 6 Pharnacokinett+c—properties—of
QéPE:tled tlrVbdol anes PA7rat s| onpotmd StabiliBif in|lin
Orygy ral 1Rag 7Bl opd Opgls t i}/ 2 at> oavallabﬁﬁ(t 1/ 2)
10 n?/ RKg Tty at 10 () Ry (¥ ua4u9 078
QL5 9 o7 6 99507323 7 72562 10 Qz4@1 5.7
678480 0242;97.5- 5 b. 3 98707439 13 4pg2 94 3/5
072549 1.3/3.1 99.8 22.4 2/5
0Z555 1.7/1.5 >99.9 >30 5/5
0Z571 1.7/1.9 99.9 24.0 3/5
072572 1.2/1.4 99.9 30.0 4/5
0Z575 1.2/1.6 99.7 22.2 1/5
07277 1.0/0.91 99.7 8.0 0/5
07401 1.9/1.7 98 23.7 3/5
AS 1.3/1.6 92 9.0 0/5
AM 0.74/1.2 99.7 9.0 0/5
CQ 62/5.1 99.9 9.6 0/5
MQ 3.0/5.8 99.6 21.8 0/5

The data in Table 1 demonstrate unexpected single-dose curative properties of these new

trioxolanes in the P. berghei-infected mouse model. In these experiments, compounds were

administered orally in the SSV vehicle at single 30 mg/kg doses 24 h after infection.

Compared to OZ277 (described in the inventors' earlier patent) and all of the control

antimalarial drugs, these new trioxolanes cured 1/5 to 5/5 of the infected mice.

0Z439, 0Z461, 02462, 0Z464, 0Z466, 0Z482, 02493, OZ527, OZ537, and OZ555
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20

25

Qz453 6.1 not evaluated in vivo QZ461 >17 14 7 1 QZ462
>17 1.2 35 QZ466 >17 2.6 90 Qz482 >17 9.6 100 Qz493

WO 2009/58856 107527 5 15.4 66 Qz537 >17 11.8 29 BEI/HS1008/081579
Table 4 show that trioxol anes containing the
cis-8' -phenyl substituent on the cyclohexyl ring

i I r ability in rat
Sgﬁ%g%gag{&%%g%%%nﬁé%ngggl%&? %fcgpge@é\rl i er compounds
containing a czs-8'-al kyl substituent. Wth the
exception of OZ462, which was found to be
met abol i cal | y unst abl e, aEE&&ELlﬂhZcz s-8' - phenyl
conmpounds tested had c rabl%tl er hal f-l1ives in
rats foll owing oral R
correspondi ngly higher oral bloavallablllties, in
conparison to conpounds containing the czs- '-alkyl

ASHPRY of U2M-trikatmes aghinen Rl faﬂﬂiﬂmm&bﬂ/’?ﬂ? kEﬁ&ﬁmoxolane was
Sl

screih sy e ShfBrefingeri o bind GHPipiby Stptive NP4 stesins of
PRisewodimn dcipounfnepas.at i on of Conpounds The fol | owi ng
descri bes preferred synthesis nmethods for the
conpounds of the present invention hi sone instances,

Actizity gt bdidotrioxotanes agaiast. heagfirdimviyoade thegingledessdn vivo screen,

NMRI 1%‘1’&1 1ﬁf‘e€teﬁ&&1ﬂﬁt'he AN s&Bin! oF F 'b§%h9§%90dp§ 0Ph%e Riice) were treated
nore of U. ﬂht NosS. 648 82

OBOFHANS!- Ingecrigai o plangef VeQﬁﬁP?%PSP‘?%‘H“S@Pﬁ%FI shgpending
VélihélkZSSWﬁ Thetdsy ebrmtmﬂa)r 25 Wi CMICCh 5% v dkhzyl alcohol, 0.4% v/v

d.
TSRS Ko a5 SRR WL RS ans wara gminipiopt o
sigglglpo-10 m@/ki doses. Antimrlasipl actiyty Slas easgcdig pératn reduction in
p&r%é&%ﬁl on -ﬁgy ﬁ):@é)f)d&-'hﬁ@ct% M6 ival i c&npéreméa untreated control

group. Survival to day 30 post-infection is considered to be a cure.

Comparative data for the antimalarial drug controls artesunate (AS), artemether (AM),
chloroquine (CQ), and mefloquine (MQ) are also included.

Table 2
Antimalarial activity of different salt forms of OZ439 against P. falciparum

in vitro and P. berghei in vivo

Compd Salt Form ICso Activity (%) | Survival (days)
(ng/ml) 10 mg/kg 10 mg/kg
K1/NF54 SSV po SSV po
Control |  —=--- | = e 0 6-7
0Z439 mesylate 1.5/2.0 99.9 14.4
0Z558 tosylate 1.4/1.2 99.7 13.8
0Z559 hydrogen 1.5/1.4 99.9 14.6
maleate
07560 | hydrochloride 1.3/1.2 99.9 14.6
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Boc- 4- hydr oxypi peridine (0.966 g, 4.8 mmol), and
tri phenyl phosphine (2.10 g, 8 mmol) in THF (50 nm) at
w0 poogasssadded DI PAD (1.618 g, 8 mmmol) dropwi sePCTE82008/081579
reaction m xturewas stirred at rt for 72 h and
concentr at ed. The resi due was cryst all'ized from
ettano—(36—nt)—contantng—trethytanmpe(464—ng)—t

gZvel t he igthionstet ect ddb/l Si oxol arf8.9 nt er medi 4P4. To
fekganesu %&gg&l acj d ;sphyti on igokHF (| 1.5 Wy l2 m
was adpded 1t he above internmedi ate. The i xture was
stirred afUpgratear b4 h heforde it _was diluted wth
evhes [ 1Q@hydtdgenThe regyulti mg preci pitpte wag g

col | ected b flltratl on, washed with et her (100 nl)
and-EtiQadP \vvartﬁ\ and dried to give trioxolane QZ4P9
02569 U, Byddges a whil/e2soljid 9p.8148-150 Ci4HH NWVR
(500 I\/Hz 3) d1.61-2.29 (m 26H),| 2.44-2.53 (m

o A

b
91 tarate o | 5 hq o AF
l ||}’ L- UL \o’ ull}, J. D J. Ty

[
6.81 (0. J =88 H, 2H) . 7]12
820 ( bﬁsm' 2 8B e LD

- O

COCI o) 020 A8—26 6826 —31+59—34 1+—34-34

38M11 | 36. 86 39. 33, 039/1% 42.084 67.[72, 108736,

1éb 40|, 1_15_.__8_8, 127. %Z'S.%SQ 50, 2@@4 66| Anal&_g Cal cd

for 28T NOFS—C1 62 78 H—7 71— N—2- 6t—Found: !
Qa1 H 763 NI 23785.8 99.8 18.3

m Adamant ane- 2-spiro-3'-8'-[4'-[2"-(4' -norpholinyl)eth

oxy] phenyl]-1",2",4"- trioxaspiro[4.5]decane nesyl ate
(QzZ439). To a solution of Qz288 (1.0 g, 2.81 nmmol) in
dry acetonitrile (50 m) were added powdered NaOH

(0.45 g, 123 mmot ) and tetTabutytamomgm hydr ogen
sulfate (019 g, 0562 mmol ). The m refwas stirred
at 25 0C for j

i V-(2-chl of ot ' @vo Norfidd ( 1.05 g,
5.62 mmol ) | was-added. 7 e addithon, |it was
stirred at =-666€C—everm U:It- arE—t—rey gun;u 40| id was
filtered off and vvashed vvlth CH2C 2. After renoval of
the solvents, the resj was di ssolved in EtOAc (50

m). 'ltb‘le)organlc Iaye\w s washegh®Er h wat er and brine
and dr;é\d @ver vaI f t he sol vengi™af f or ded

t he Bfee Dase as lorless s (89 To the solution of
t he above fre&s®ase in CH2C 2 (1 erl") at O0C was added
dropwi_se a sol uti on f _met hanesul fonic acid ‘# 216 g,

2.2594%8%) in ether ‘? 58 m). TH¥%8Iid obt3f¥H8d was

filtered, washed with ether (25 nm), and dried under
vacuum at 40 0OC to afford trioxol ane

o\\ 0 | coo® 0 oM
500 f PO HOOCY'\
HO 0 HOOC HO™ L O CO0¢y
OH
027561 07562 07563 07568
Table 3

Antimalarial activity of different salt forms of OZ493 against P. falciparum

in vitro and P. berghei in vivo
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Qz439 (1.09 g, 78% as a colorless solid np 152-154

0C, 1H NWR (500 MHz, CDO3) d 1.61-2.1 1 (m 22H),
wWQ200802%856 (m IH), 2.81 (s, 3H), 3.09 (brs, 2P)T/US2008/081579

3.52-3.56 (m 2H), 3.61-3.68 (m 2H), 3.977.19 (m

AH), 4.45".50 (m 2H), 6.84 (d, J = 8.8 Hz, 2H), 7.14

(d, J =8.8 Hz, 2H), 11.74 (brs, IH; 13C NWR (125.7

MHz, CDCO 3) d 26.43, 26.83, 31.54, 34.63, 34.75,

s | TowioBoy 1| s [Crg yRetilly G Sysvga g b,
Anal . (Cal cd for CZQFNM)S C 10ong/kg; H, 7066g/k]y,

2.48. Found: C, 61} 7{48

— 48T - %@Ef’?u §§N-f{°4' P )A
f-dinmethylethoxy)phenyl]- |},2' .4

¢0r{tfdloxaspu‘..o[4 5] decane nesyl at ¢ (QZ453). Yep 1.
5 I SOpFopyl Izool Clarboxytate (0. 36 m, [ 183 ot ) was
4424 r o atet o la diMZdre|of 89450 (() 31 é260 72

omB50 mpammmuae (Q.2259, | 1. 499mm|), and130 )
eny Sphine (Q.48.0, 1.8 in (12
Q%%g? ﬁ?&g? . Th3'7|/g'§ul ti ng13 Aioxt ure was | J§_16| rred| at

rt for 2 dnaerde t hen quenched with 5% ag. NaHCO 3 (1D

m ). The solid was| collected by filtrdti on and washed
H f ttha nhthalim d

-w—(—h—\:ﬁter, THFR—anrd—et-her—to—afford—the phthalmd
i ASer nedi at-e-{0.30 9,1.376%) as a @bl orlless sdl4d np
1@&163 0C._1H NWVR (é.%’/;!\ﬂ*z CD%%) d|1. 31 (/9s7 6H)

faYa) DN |l A A N
I OoU=Z-Uo(MM—ZZ11 Zz. 0=z o0 (11} o4 (S, 2H) ,

6Ce2 (d, J-=-8.5 2.1 7|06 9&.93:85&9 2H) ,
IMEP- 7. 76 (m. 2H), 73%;55 9 (mpo3H) . Step 2g3A

Fal

mrxtur e of theabove phthal-mido nternmediate \u 2t g
0.38 mmol ) and hydrazi ne nonohydrate (1.0 m) in

N

~~

clhl oroform (20 M) and nethanol (3]m) was heated at
50 ", oY~/ T eact i /0 m@tuevvas cooled to rt,
fli A, , @- €1 Her ¢duct, and
goncentra . esi due We d| ssqlved in CH2A 2 (30
e | ried over MgSHA4,

filtered, and concentrated. The residue was dissol ved

in CH2A 2 (5 m) and then the sol ution of

m\l;@nesulfonl c %gi d (40 ng,cép@2 mol) in ether (20
m)‘svv@ added. g preci pi Eﬂte was col |l ected by

He?1t%aion to afford triox 8,dacgcté_|oz453 (0.15 g, 75% as

a colorless solid np 146 14 1H NWMR (500 MHz,

DMSO-J 6) d 1.25 és 47162(m 2H), 1.63-1.99

QA% 9%0H), 2. 378 24")‘Z 767 (m IH), 3.04 (q, J

= 5.8 Hz, 2H), 697(d J:83Hz 2H), 7.17 (d, J =

8.3 JI:Eé daztzl;l)lri ch:éegtgbles demonstrate that different salt forms of OZ439 and 0Z493

have good antimalarial activities and that activity is independent of salt form.

EXAMPLE 3

Effectiveness of Selected OZ Compounds in the Treatment and
Prophylaxis of Malarial Infections

Prophylactic activity of 1,2,4-trioxolanes against P. berghei in vivo: Compounds

were dosed orally to mice in the SSV vehicle described in Example 1. Compounds were
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(brs, 3H); 13C NVR (125.7 Miz, DMBO-J 6) d 23. 95,

25.98, 26.39, 3 1.33, 34.26, 34.43, 35.96, 36.25,
W@B2000458840. 12, 41.03, 48.07, 77.24, 108.27, 11PCTBS2008/081579

123.90, 127.37, 141.70, 151.84. Anal. Calcd for

C27HAINO7S: C, 61.92; H, 7.89; N, 2.67. Found: C,

agglixiségrﬁgl’r? ane%&e g%) rfﬁgﬁé oraé dOf adrtr151ste(%1 4% m%p &P&or Itlfglinfection
ok )1@& kiaxie]30hregkE bral ldose224 KWpribt to AR, Q[l14gr5ﬂ1}§’se(§51&!9 €nice per group)

| ate (Oz460). Step 1. To a solution of
lliqlﬂil in® AW qatas qogtrel group.ovefe infeitgd afrihe sang e endhpsresitemia was

: 3. 11 et 50
o sl ARk oh Ba7S BSdbtetlor e dpalea B, BEIELar
5 paiiagi&dﬂﬁiaiﬁ\@@htf&fahw overnight, it was filtered and
concentrated. The residue was dissolved in water (50
m) and extracted with EtOQAc (2 x 25 nl). After the
aqueous |layer was filtered, water was renoved in
vacuo. The residue was di sdebEcﬁ in 1, 2-dichl oroet hane

(50 ) bqfremmdﬁb%wmﬁ&ﬁ selebda t&&dﬂn)es \éﬁ%n ?2%? dg b

After the reaction m xture was . ref
resul tingpreci pPiQdtte ifgdionindepeg e’\?\}ﬁ é“GlIWGFh et her
10 (3 x 25 mM), and dried at 50 Cto afford 4-(2-

-

chloroet hyl') t[|hi onor pqu nemngg%%hl orj de (2 §4%})er” tg infection

as a colorlesls solid i
2.78-2.86 (m 2H) 3. 16{(B®Bagky 4H), 3.49 (t, J(39 16g/82)

Hz, 0- , 4. J = 7.1. 2H) ,
11. 8%(%?%0,%nﬁ st e%%gltyzgl) a solu r%n of Ozéé%dfyo 5I(_)|) Cures

g, 1.40 mol){ in dry(¥getpnitrile (50 m) wer®)added
povvdered NaCH (0.225 g, 5/ 61 nmol ) and

tetTabutyt amon unm tiydrogensut fate {0 10—g,—0-2
mml ) OA#2%r |t he real?Bon| mi xt ur &/has| st | rre89e§t rt 2/5

for 30opisn 4- (2-chl g9 get hyl )th! gmr phol i ne g9 g 5/5

nyarocs&grlde (0. 25 T7P6 nmol ) was| added. _Ihe
1 i 7 C over #/%ht bef ore998e 0/5

i nor gapzg6cEolii d was 99, bter ed of f sand washed whgh Et OAc  3/5

2 X . |[After of th olfjvents 11 acuo,
'IShQ r@?%‘g}ﬁa was di cc§ \Iﬂf‘l inFEt (\)%‘ég( Q nr'l)’ \5% hed 5/5

Wi th vazZ462 and bri ne99and dried over IMgSH4. PBRegoval of 5/5

E,Een,fod)Z‘%H Mn vacuo i Lde_?_gO{ZéZ? free. bas§950. I(e)og, 3/5

If\rlac‘c‘ C‘
aS—a—e6 |||f|nn

free bag46q 0.60 g, 1993 nmol ) inSE OAc (10 nby.8at| 00C 5/5

was ad@gg)&ijrcpvm se _a>9§_c§ |on of ﬁt hanesulf I§ pcl d 3/5

In 1A The v-nt\l N

soi ia QUZ@LSfl I ;I;rleél, I>;£;§s9r1ed W tL; gi’i’:wer H(IESI rcﬂo;999and 3/5
dried gypgey 99 5/5 >99.9 3/5
0Z495 >99.9 0/5 >99.9 1/5
07498 99.8 5/5 99.8 4/5
07499 99.6 5/5 99.8 5/5
07505 99.5 5/5 >99.9 2/5
07508 99.8 4/5 99.7 4/5
07513 99.7 5/5 99.9 1/5
02527 99 5/5 99.4 5/5
072534 >99.9 5/5 >99.9 1/5
07535 >99.9 : 5/5 >909.9 0/5
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vacuum at 400C to afford trioxol ane OZ460 (0.56 g,

78% as a colorless solid np 155-1 57 C, 1UNMR (500
WORRI/OEBR 3) d 1.61-2.08 (m 22H), 2.46-2.55 (PET/UHH008/081579
2.70 (d, J = 14.6 Hz, 2H), 2.81 (s, 3H) 3.12-3.24 (m

2H), 3.44 (t, J = 13.3 Hz, 2H), 3.52- 60(m 2H)

395 (d,_._J 272 Hz, 2H)y T at2=AAR9 (T 4|—|), 6. 83—(d, J
—RRQZ53"b|—n, 7 143991 =8 8 W5 2 1.29 95 5/5

IH): 18@shNVR |(125.7 Mdzg DO 3) d5/24. P8, 26 4o 926. 84, 45

31. 55, 34.63,| 34. /b6, 3b.3), 3b. 75, 3939, 41.95,

54.76_57.13 162 58 108 P8 _ 111 40 114 42 127 96,
139. 99071%5. 33. Anal oCal cd for QROHABNO7S2: & 59.87: /s

. 4R; 2. 471. C ;
42;—5103%2 Spi -BQ%Q ;2' 69/1935/3 7 > yﬂf fj!)p 0/5

r opoxyDgheny| , 2 99.6- (i oxaspi/ﬁ o[ 4 5] decaﬂﬁ 1/5

L R A G i B
q_, 1§:h15rqmn1e) in dry SHF [30 ) OAfis added ac;? va1 ed 0/5
Zi ncnﬁ)%ﬁlrye (l0. 7? g, 9§§ 4\ mml) 3@fter t he nbégbd;sA 3/5
Wwas—sttTted t—ovetrfargnt—tt WP%&Mo1cu

wi th Et OAc (20 m ), and concentrated. The residue wa
di ssol ved in EtQAc (50 m), T\gg] shed wth 10%aq NaHCG3
(10 M), water (2 x Lféf) “dried over MJS™4, and
concent r atféephyigedic Iaété‘fla’ Sﬁ]ﬁgteé T%@i?ﬂ%ﬁé’d VRN de 98P0 hioo

m) before a 1 pMgtbeaifealonielr, salghbiiarectedidicé M, 11.5
nmol ) was added dropwi se at OC. The resulting
precipitate was filtered, washed with ether (2 x 10
m), and dried to afford 4-(3-chl oropropyl)norpholine

o oL 95 1070 s A Tiedigg 1 05, OB bl g
(m 2H). 3.15-3.19 (m_O49P m@k@o- 3. 47 (m 2H) §100mg/ke)

(1, Eomrfuly fe. 2Hudy9]5, 56 Ce2il (m
SH), 11746 (brs, 1H). i dp 2. To e} o 03%3288 Cures

(0.50 g 140 mml\(ﬂ)drv acetonitrifle (50 0 ere
added povvder(nd Na.OH (0. 225 g, 5.61 mjol) and

tetrab I amyoni um ogensulTat 1 q, U Z0 Tm'ml)
After f .\,9!'8 ction [ngygurﬂ was QISFSrrcd at_rt9%8r_30 5/5

mn, %41 chl oropr ajgyé)rror phol i 55 hydr ochl ogg ge [(0.25 4/5

1.2 was adde he mxt :g was St rEEg Z't 60
(g\(‘ m,glfa before % i norg 5 . aed 3/5

of f ar@ZMsth W thd&XAG (2 x 25/5m ). Aftergg enoval 5/5
of th%f& epts I n V®Céjo, t he reﬁ}sdue was dI9°»9$8| vled Tn 3/5
07493 99.9 5/5 99.5 3/5
0Z323 >09.9 1/5 90 0/5
07401 99.6 3/5 99.5 0/5
mefloquine >99.9 0/5 ND ND

As demonstrated by the data in Tables 2 and 3, the present inventors discovered an
10  unexpected prophylaxis potential of these new trioxolanes. Compared to some of the more

active trioxolanes (0Z277, OZ323, 0Z401) described in earlier patent applications, some
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15

Et OAc (50 m ). The organic |ayer was washed with
wat er, brine, dried over MJSO4, and concentr at ed.

WQOAR@00105888®e resi due was di ssol ved in Et OAc (20 PE/pPS208/081579

solution of nethanesulfonic acid (0.14 g, 1.40 mmol)
in ether (10 m) was added dropwi se at 0 OC. The

E g'%lﬁlewepg‘io&r r P éﬂlgrnp 1z d% ﬁﬂagg@ggﬁl@\éﬁgp g)ﬂ Qse r}'ﬂ?t goenrtrol
aﬁﬁmﬁl&ﬂhlaiiﬁgﬂﬁ@lexﬁz@ed‘iﬂéth@t ofaBdMoqutneda @ﬁigq{ﬂowiﬁfoﬁ 4 péwerful

np_ 158-160C, 1H NVR (500 MHz, CDA 3) d I.61-2.07 (m
pmﬂnlylactzcmpgme (m 2H), 2.44-2.55 (m IH) 2.79 (s,

= 12 Bi qgﬁsta%‘??y g@d&’? %Ofg’o%lﬁﬁlss%%% mO%}fgd 163 7%51 0 f%dl%ly collected

refﬂ%loo@"')\t sélecled]-tnﬁ@ apoxhts- dggl&al‘ézahq%bbsaof e \39016 lBIo%d v{'éfQ sampled,
13C NWR (125. 26.41, .

cgirifiged 3ad 4@ plamamsaysé f@@are@@ cappowgd, lyA,C MS 93
52.23, 55.81, 63.69, 64.51, 108.29, 111.32, 114.20,
127.71, 139.10, 156.40. Anal. Calcd for C30H45NCBS. C,
62. 1i’haﬂnagol§3etlcl\btuale§fﬂl rﬁ@'%p&nd@%e%dnﬁhist%r&l%ral% to rats
2.51. cis-Adamant ane- 2-spiro-3 8- [4-[3
(n—2() 4t a dcbﬁearfr]t)phwkg myd §Lppqpm(y1]0rrph]a’ti§nh fentaining hydroxypropylmethyl

cqlhindss: T HGRABARDRS oE HET Ee e ey Ve Fkppyodically
o§&d18|h %Qﬁtﬁﬁ%eé 1&19@9&[6@9%?%“&@ SAleBtion?- aﬁg\glgl?&% cv)\}ag 2953¥ed for parent

was added ‘activated zinc po .

cmﬁmglda‘tydr@ -MA\f@mt biphenilabtityifor eaescompouné svaatcalctlated relative to an

vern it was . filter hed wwth EtOAc (20 m),
g HEreCloh Brshommolind s b iine df ssol ved | n' &t OAC

(50 M), washed with 10% ag. NaHCO3 (10 ml), water (2

x 10 m), dried over MgSO4, and concentrated. The

resi due was dissol ved in et heble20 rH) before a 1M

et her eal HCI sol ution 7 M, 9.7 ed

dr opwi se atPhgrpeeo W@cpmmqmésed?%d fﬁaoecakaaemagats
filtered, washed with ether (2 x 10 m), and dried to
afford 4-(3- chloropropyl)thi omorphol i drochlorid
(0.40 g, é@%oug a col o?éf% 4y W) i g, 1Hn[R||b{gz‘3’/‘t 500 MHz, Oral
DMSO-J 6) d 2.20-2.25 (rRatBkpd 2. 78- 2. Gkl (;pnt 2H) Bioavailabi
3.09-3.27 (m 6H), 3.68 § 2H) , = .4

Hz, 2H), 11.20 (brs, I—Bt”)é]?ﬁ dnz To a%séé/ %l on qltyatlo
Qz288 (0.38 g, 1.07 mml) in dry acetonitWile (50 mng/kg (%)
were added powdered NaCH (0.09 g, 2.13 nmol) and

t et rabut yl annmoni um hydr ogensul fate (0.07 g, 0.21

mol ). Aft&F2t%he nixture v&® stirred at }g for 30 nin,l2

4- (3-chl orogeopy! )t hi or nor@gol i ne hydrochkoride (0.23 19

9. 107 o733 7.7 52 100
07401 5.7 53 80
07429 5.5 53 73
07439 13 15.2 94
07453 6.1 not evaluated in vivo
0Z461 >17 14 71
07462 >17 1.2 35
0Z466 >17 2.6 90
07482 >17 9.6 100
0Z493 >17 7.7 51
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mol ) was added. The mi xture was stirred at 600C
overni ght before the inorganic solid was filtered off

waowomssshed with EtOAc (2 x 25 m). After renoRel/Usf008/081579

the solvents in vacuo, the residue was dissolved in

Et OAc (50 m ). The organic |layer was washed with

water, brine, dried over MJSO4, and concentrated to
afford Cz46Z5%Fee base (0.433 g, 8 1 % bs%a col orl esst6
solid. To @zefution of the7above free basg (0.41 g, 29
0.82 mmol) in EtOAc (10 m ) at OOC was added dropw se

a solution of nethanesulfonic acid (0.08 g, 0.82 mmol)
in ether (10 m). The resulting precipitate was
filt&atdin Mibsdveshos that eioRelanés2&nidining &mjcz.dB'i-Iﬂ@nyll’@lﬁﬁtituent on the
vacuum at 40Q0C to afford trioxol ane OZ462 (0. 42
cypdohexykring demenstrated sugpristghpmpsevedstabilety in Fat hmd(as 8¢’Cin

ol S, He hfer 0850 s hiabkD 4 o520t St 2P e

edddptior 0907360 wHith wadkFound t@8e theBbolidallydinktab3; dlbof the 5& -8'-phenyl
(m2||;{;,387(d J = 11.8 Hz, 2H),406tJ—5
COPPO tesgedAmd (cgnsiderablg lgngey halﬁ-ﬂqyes in ratp felipwipg erad a@mlnlstratlon

a%%bcgée%%%il %%% %%1 49}’211 filgg%ajrll%{}flileg.?n gé{igeggson égl bo]rgpoun?a% containing

i3 -alBfd sdbstinkdht 42, 41.97, 54.35, 56.23, 64.61,
108. 32, 111.36, 114.22, 127.74, 139.14, 156.40. Anal.

Cal cd for C30H45NO7S2: C, 60.48; H 7.61; N, 2.35.
Found: C, 60.60; H, 7. 54 N 2.17.

S- doargant ane- 2-spiro-3' - -[4- [2
W 0 uzwtvga@otaslamsae;lagn@ny o Lxasile o group
e®a mesyl ate (Qz464). Ste 6 ol uti on of
ethanolamne(O 54 g, 8.82 mol) |n water (20 m) was

added diyi foxide (1.0 g, 9. ter the
react FO1 ﬂ'ﬁ&l ﬂ#’é UL [ ef | uxed f 6F- %1%1611}1 SP@élt‘fﬁnit ure
was concentrated and dried at 50 Cto afford

4- (2- hydr oxyet hyl )t hi onor pholine 1- oxide ( 1.50 g,
94% as a colorless liquid. 1H NWR (500 MHz, CDO3) d
2.65 (t, J =5.4 Hz, 2H), 2.75-3.02 (m 6H), 3.05-3.31
(m 3H), 3.66 (t, J = 5.4ENAMPHE4 Step 2. To a
solution of Q7288 (0.50 g

4- ( 2- hydr oxyesferyed s’ﬁwﬁlﬂrffﬁer Pﬁ@)afaésw gECompoangs o 1
nmol ), triphenyl phosphine (0.55 g, 2.1 mmol), and
triethylamne (0.29 M, 2.1 muol) in dry THF (50 m)
at OUhe ek wang dekctlbepreieared sanhesis methods O He dpthpédndy, of the

2.1 mmlz,inTHF ) . .
present invention. In some instances, the inventors' previous OZ compounds are

(I"-oxido-4"-

referenced, the subject matter of which is disclosed in one or more of U.S. Patent Nos.
6486199, 6825230, and 6906205, as well as the parent application Serial No. 11/121,451,

the disclosures of which are all specifically incorporated by reference.

cis-Adamantane-2-spiro-3'-8'-[4'-(4'-piperidinyloxy)phenyl}-1',2',4'-
trioxaspiro[4.5]decane mesylate (0Z429). To a solution of OZ288 (1.426 g, 4 mmol), 1-
Boc-4-hydroxypiperidine (0.966 g, 4.8 mmol), and triphenylphosphine (2.10 g, 8 mmol) in
THF (50 ml) at rt was added DIPAD (1.618 g, 8 mmol) dropwise. The reaction mixture
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(10 m). After stirring at rt overnight, the solvent

was renoved under vacuum The residue was dissolved in
WER@MOSE8SD m ), washed with water (3 x 50 ml ), PQr/U8008/081579

over MgSO4, andconcentrated. The residue was purified

by chromat ography (silica gel, 50% EtOH in EtQAc) to

VB85 08 ARG ol R 681 8 ol o
nitedntaihing Bt Mgl atlde @03 ma) t@g@@tﬂ@ocﬁﬁ@%tddﬁﬂ@%l&& iatermediate.
sol ution of methanesul fonic acid (0. 4 mmol) in

Tetaryaethanegulignic agig solutien in THE (b é\éi e mb)tVéasw@léecf thetabpey,

li/@%{}ﬁgﬂ (}Ih?rnl? %ﬁ‘g g%é a&%{%ﬂ rt?fgg %%Blb%floé%b vef/aasC ote?itW14h etger (100

I IThe r&sRingQirédpitie #39 cleel:teQ(By fﬂlfr’aMm(a@l% \Mﬂi ethﬁ}l\(@@ #nl) and
6d145198(m22,237%g0};% 4 (m
¢ (F) 08, snbdriqdip givd)triogolane @2429 (Gy9 s,Lb7%)4as3wblm golid. mp

1§850°62 NYR GofMif B 1 bt Paiasingr 4708 gp, 110, 2381

i’ 7 7
(Q@Hgos 21‘31-'5 4659(m 34-1)24358 gsg g 6. §f>(d9% 8”>1%8H%2%H)”>?/11 d2J 8.8 Hz, 2H),

8§§4b1891H)L.27867@1”S 139); i@NMBE(l@iﬂ WEICD@a)@a6f48I26 68, 26.89, 31.59,
3%?2%?@&%1 %8%%9%4%3%&96 4206, V12210846, 10909 115 88, 127.94,

1%9.56 A@ar@nhﬁﬁ\leC%tcﬁﬂbf@zgﬁ“'l\ﬁ)ﬁ[ ¢ 60981 7.70%0,806 T Found: C, 62.94;
nor phol i nyl ) propoxy] phenyl [-1",2", 4 -tti oxaspi ro[4.5]d

Hed#3eNn2d9§l at e (CZ466) St ep 1. To a solution of

o ?mﬁgg&%ﬁ%‘gm iy e (‘? P@@'&wﬂg&@%ﬂgh nyl]-1',2',4'-

trib:L:Rpirb[¥es|neShie! lﬁ&ylﬂté (@Z@Sg)(a?o hebhuysdr WZS@ 63 0 2 '8t1 mmol) in

was concentrated and dried i'n vacuo at 50C to af
dry-acatohitdled £ prlppyte) addedpowdired Na©HI(Ootsi gjd 1 23.mmg]) aﬁﬁ%
t%rab%yl%%%r{lﬁqﬁ%héoﬁ% 9@@%{' CALRR SR %Eﬁdmlzfuwzf gred at 25
(§ fBr 3@'?911’11 ‘t%fcqa' ]\3(22&11&'&&?]?011 g;}xo?lﬁe ﬁ%droéhk?m%ez@ 4%, 5% mmol) was
. on of 88 %

sol ut 0.50
aal}iedlAﬂelmhe la91d1t14n (18wash§td're{d>a] pﬂ‘tﬁbgﬁe)mgh‘o ffbe pimgamresohd was filtered

é an wgslf.pgig SOCghgﬁt ?iﬂg{ W?oé{ﬁ]i q{t]eﬂ? l ph(t)}?egr@gg%&% dissplved in
Eo A((b ﬁgg m%)gﬁéé?)rgaﬁg l%pw\ﬁ?“%a {iﬂﬁ%ﬂnﬁorﬂi Sa‘ﬁh lﬂl‘h'e&’ Bver MgSOs.

Rembwaliofithesdol vent affeiad gietfreettiase a0 stdordesvadlid. Ghicthesblutlibn of the
a‘tyoe\l/% Oee b-ell-peelnr(?ﬁleqg (el O\Arlr?l% atd (I)°S(’38v?1l1sv§i%e(|i gro%twcllsoé a 3(0?1900?11 gf
methanesulfonic acid (0.216 g, 2.25 mmol) in ether (10 ml). The solid obtained was
filtered, washed with ether (25 ml), and dried under vacuum at 40 °C to afford trioxolane
0Z439 (1.09 g, 78%) as a colorless solid. mp 152-154°C; "H NMR (500 MHz, CDCl;) &
1.61-2.11 (m, 22H), 2.46-2.56 (m, 1H), 2.81 (s, 3H), 3.09 (brs, 2H), 3.52-3.56 (m, 2H),
3.61-3.68 (m, 2H), 3.97—4.19 (m, 4H), 4.45-4.50 (m, 2H), 6.84 (d, ] = 8.8 Hz, 2H), 7.14
(d, J = 8.8 Hz, 2H), 11.74 (brs, 1H); *C NMR (125.7 MHz, CDCl5) 6 26.43, 26.83, 31.54,
34.63, 34.75, 36.36, 36.75, 39.37, 41.98, 52.85, 56.74, 62.81, 63.79, 108.28, 111.38,
114.43, 127.94, 139.96, 155.34. Anal. Calcd for CooH43sNO3S: C, 61.57; H, 7.66; N, 2.48.

Found: C, 61.80; H, 7.48; N, 2.48.
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and washed with water (3 x 50 m ), dried over MgSHA,
and concentrated. The residue was purified by

W@ booossiseyr aphy (silica gel, 50% Et OH i n Et QACRCT/0S2008/081579

afford Qz466 free base (0.47 g, 65% as a colorless
solid. To a sol ution of OZ466 free base (0.47 g, 0.91

22? b oBpRank 2R Shiid - ipe 158 -gimesbBiEtigsfyhenyi-

7 £1tPRkadpib [#15) decdRE M SAML(OFASBY. SHPLIBES 1 1
I’ eredaiplwas! e?:l W th gtgyﬁere( 25 nJ) Ignd drie azodicarboxylate

(@/él@:tlxb k83 n:tﬂrlcﬂDNama(hfeﬂ drapwisd wmhmmae @ZWSOQOB(D @Q 72 mmol),

ol i 2 49 e . ondgiio by PRoR e/ O B 5% oqRODk THF (12

m:-i) 29 ‘(C:’und%'r'q\lz "ghéﬂesﬁtlﬁ nﬁf@urcj ngs stﬁareg%t_l?t 1822 %hd ﬁ%‘ﬁbquenched with
4.02 (t, = 8.8 Hz,

5% 43 I\(afﬂ;C% #0 81118 'IHE soBdi-I)Nas golYﬁtc(dkhysﬁltrhM)n arikB\@adHanh water,
T%IX 2@? etgHZ tg@%lvs%g))nt a2 51cr)1 Zg@géle49%%§, g%) gga colorless solid.

Ty éi\éﬁ%éé%@%&é*?ﬁ GEeHp e s A, 246-
2562& 1 Hom@h (sC2H§‘6 9127(,d H- 865 H4; 2H), 72628, = 8.5 Hz, 2H), 7.70-7.76 (m,
Adamant ane

2{-I)|, 7. Eﬁ-rgtSHy(pb @ﬁ)ogsf;p)Z A mlxture o[f the abové3 phthahmldo intermediate (0.21 g,
og'g gﬁéﬁﬁ P %@fg%igé? %Q@Xt‘e% b ml;{’ in élhloﬁgf“ds i 221'%1 Qﬁd"nﬁé Hnol (3

nﬂ) ‘6/8& h‘dmk@lr DP0ONYo) P4 heT I&Zneﬁk&lodlrimydfrewiak osdledto(r,. flltefed to remove
in CH2A 2 (50 m ) at O0C was added dropw s

tfterSiOEfi hywa?ﬁ% apd goncentraed. @f rgsigigoras digrolsddan GileCle (30 i),
1
mmld)\{fl;ﬁgwgg& %c&ﬂ?r%gﬁ#{eé 8&%% ) ggi?tlg%g( ér}nidxcto%entl%te% The residue

wat dissdldedin CH,Cly €3 mil)oit theickhe velogbeadf methbnasalfemic adid€40 mg, 0.42
or gani c Ia er was washed with water (3 x 25 m), dried
rrwg} 1%13‘@4 0 aﬂhws added cHhe prpeinitate wigpvallectstd byHairation teratford

trfﬂx)%?anﬁgﬁﬁrfpe & I—ﬁ § egg gol\r'\rﬁgssdskfé orln}\)e/ { h6—lQ8%bheI-rI I\flﬁg (500 MHz,
DMVSO e d. 281 é@@M)smail DG, JHe 1/68SUbDY | (1ﬁ920H)eQ|3|@ é§63'}9 2.47-2.67
was filtere washed with ether (3 x 10 dried

(et 1) & 04dqak T 61&dHE,-2FD, 687 64.dpr 83yH2, 2H), 7 17 (d i Hz, 2H), 7.94

oA e P P B PP G A% 806 20,
38960425, 381, ﬁmdﬂ?ﬂgf—o om 77284, ,1g§218r13) 723%1@90 2Hy.37, 141.70,

) (
131.84.-/ab ILCqled fop Q7 HANDES (Q: 6102: s 7489HN,, 2. Bt) Fomﬂ €, 62.14; H, 7.98;
N(nzé? IH. Step 2. To a solution of Oz288 (0.50 g, 1.4

in dry acetonitrile (50 m) were added

cis-Adamantane-2-spiro-3'-8'-[4'-[2'-(4'-thiomorpholinyl)ethoxy]phenyl]-
1',2',4'-trioxaspiro[4.5]decane mesylate (0Z460). Step 1. To a solution of
thiomorpholine (2.0 g, 19.4 mmol) and 2-bromoethanol (2.9 g, 23.3 mmol) in acetonitrile
(50 ml) was added powdered K,COs (13.4 g, 96.9 mmol). After the reaction mixture was
refluxed overnight, it was filtered and concentrated. The residue was dissolved in water (50
ml) and extracted with EtOAc (2 x 25 ml). After the aqueous layer was filtered, water was
removed in vacuo. The residue was dissolved in 1,2-dichloroethane (50 ml) before thionyl

chloride (5 ml) was added. After the reaction mixture was refluxed for 3 h, the resulting
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powdered NaCH (0.225 g, 5.61 nmol) and
tetrabut yl anmoni um hydrogensul fate (0.095 g, 0.28

wmb/)lsssssfter the reaction mxture was sti rredP@E/US2008/081579

for 30 min, |-(3-chloropropyl)-4-
(nethanesulfonyl)plpera2|ne hydrochl oride (0.39 g, 1.4

p@@i&ﬁa&é\’/‘@?snﬁlgéggﬁ -wabh&l {Vﬁﬁgf}fepﬁ }[TQS(E‘W GndBiedlt 90 R0 aagford 4-(2-

t 'and cooled to rt € I horganic so
chlasoethyltlepadriolina hpdractdbede @.2 & OO a(cBlorle?éSsde) -HNMR (500

Milze Tt 3 Bhaida 3%13 e 15 .ﬂvksafé‘ W, S ile, 280, 3.70-
3'@834 24554 g\gghﬁd A, HQ k81, rsgpﬂdﬁﬂrﬁ‘?ep Irp e déjso%(t%n of 0Z288 (0.50

and e’ resi

gpLAD frireal) hyd@lﬁbetn‘ﬂﬂndg I(ﬁlphﬂ') \QSrlelatideid WderéﬂWa(ﬁH@ 2R g, 5.61

E fford the f b
gL gaa Y REmonga h%@q%g@r?siffa@f(o 1062088 renelycafesbereaction

Qtuile7 wik sthe%%lt BBt 3o | %n?n lérg)gthg)ﬁ)h% rggcﬁlﬁ'ﬁlsydi?ocgleonde (0.25

ropvvlseas ut1on “tol uene
gh 6 mmslpivas édﬁeﬁﬁ@hcgml)ﬂur%%dmh)sd b%(ﬁ‘Chﬂ/éHﬁélQ before thERforganic
resultl ng precipitate was filtered, washed with ether

sqlubwag §ltergd affand seshadawith GHede @ %25 ath @ fies remel @f the solvents in

AR EER A B TNED ISP, o
02dMgI0OH Reindal (ﬁﬂ”fhe Q&Wnt 1@v&ﬁo%fﬁ§ieﬁ@%2%@5 fr%@l?zagg é(ﬁ 80 g, 88 %) as

@ 2.51-2.59 (s
a gplprless sphid 3Tc3@1e(sglutlgmpf 07469 .f@e‘bgse( 604g:0)l 234n@191)(1n EtQAc (10 ml)

at;() g \%12 %Hﬁf@oywisg (58 uqu)n of @%hwyﬁ%c@ci]d (ibll% %(l éhmmol) in ether

(10.18]) Hehe RED1tin® s&1ild WY SlterbdwasA&GrIMYRHEL 25 il IKZM’I% drled under
DVEO- J 6&(‘1 20. 95, 23.69, 25.98, 26.39, 31 34.
vagumat 485 wraffad thexolas. OZ46MO. Baz, 75%) 26 2 cBIIES sohd mp 155-157

*God SR I 2. GoEa g T alpd U F3 2,463 m, 4B 570 0,1 -

14, @H@ﬁk@%ﬁ@ﬁ@) 3G2- §Q43£ﬁ oH), 3744.8; 1 N133.182 2}60319@' 3,60 (m,

Cl S- darrantane 2 Splro-
2H) 8. 95 ([d4JF 12[22Hz 211_)44 424149 try) 2H), 6.831() ) = B.8 Hz, 2H) 7, 14(d J=8.8

LA AL BRI e i b TR e S5, 30

34 236*3»’7d B@Wes*dwd )4919@954&?6 @7 1(3269@8 908 ﬁégﬁl AYOl 14 42N127.96,

1, 2-dichi or oet hane (50 m) "a C was a dr opwi se”’ a
1w%ﬂﬁ@moz&nalhﬁldn@lfordEhbeaNﬂbSQEC m9)87; Hl, 1,43; N, 2.41. Found: C, 60.03;

dzgg’ltlﬁ{raﬁgénhitnﬁr (e5vvg13) . eﬁ Li[edt Pgr aédldlht 13?13’ cggleed to

L R 0 S 1.2
trioxaspiro[4.5]decane mesylate (0Z461). Step 1. To a solution of morpholine (1.0 g,
11.47 mmol) and 1-chloro-3-iodopropane (2.35 g, 11.5 mmol) in dry THF (30 ml) was
added activated zinc powder (0.75 g, 11.47 mmol). After the mixture was stirred at rt
overnight, it was filtered, washed with EtOAc (20 ml), and concentrated. The residue was
dissolved in EtOAc (50 ml), washed with 10% aq. NaHCOj; (10 ml), water (2 x 10 ml),
dried over MgSQq, and concentrated. The residue was dissolved in ether (20 ml) before a 1

M ethereal HCI solution (11.5 ml, 11.5 mmol) was added dropwise at 0°C. The resulting
precipitate was filtered, washed with ether (2 x 10 ml), and dried to afford 4-(3-
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ether (50 m). The resulting precipitate was filtered,

washed with ether (3 x 25 m), and dried at 50C to
W@GoansBssq 2- chl or oet hyl ) pi perazi ne di hydr ochl oPCTES2008/081579

(3.20 g, 95% as a colorless solid. Step 2. To a

sol ution of iV-(2-chIoroethyI)p|pera2|ne

AN Ry ol GBS e o

MI%z, B Sadg ¢ 20rpR\wss e, 2H03. 01-3009 (@i 2D} hapes1y (D), 3.39-3.42
chloride (1.04 9.08 mmpl ) in 2- di chl oroet hane
(rp;LZJHhﬁ)% th~e¢ 4thve 2Ha.ab 81 qﬁmetzﬂ)é R&s3- 24 (mr 88, 41 .4p(brs, 1H).

SEbGh 2 oty SR RRERE G0 DR s’ g O were aadea

@lwa@ed NaeH , sSRarmmwal) 2 tétfh«bu@mdnvﬁeﬁlum@el&ogéaﬁum (0.1¢g,
furnlshed 1-(2-c Ioroethyl)

02%enmah ed et nwa):p@rpenmt erwaS(S@lr@Cl aprt (@539 migs 44(3vi scous

]%orppré)Hyglr\lrtM% hy%roiglctplg ?(%Zgg gg’ Woﬁ?wésn&dg‘l g }(et mlxjure was
stirr&i & 602C (g.f@mglﬁtlﬁﬂ)r@ the]ﬁo@aﬁi@ |séﬁd R8s Bltertl 88l YaRRedwith

1.40 mmol) in dry acetonitrile (50 m) were added
Etfond €} a5 MQ)-M([@ r@_mogal off th_blsoiwrmts)m aaelo, the residue was dissolved in

r t ¥l ay nnoni dr oge 0.
ENGAR {505 The PRabie Tl Plan YR ! falen e inipfver Mesos, and
cc‘;r%nt%ﬁedn/(‘ﬁteﬁh@%lldhé Qs Bfssdlvédm EtOAc (20 ml), a solution of
chl oroet hyl ) - 4- (et hanesul f onyl ) pi perazi né (0.48 g,

nzthh@eswhiohic acnl @clet & rli40minel)(i6 ethiey (Wasl) addaddedMdropwiselag0 °C.

ThE BRUDE gt Rt Shedivith ethee O D riin yagpo at 40
VRS LRI A Wi &Ab1 @2 46 2(04 735, BRY%) aéfcltc@forlteﬁesoilﬂl ﬂl&%@zl‘é%sc, H

concentrated, the residue was dissolved in Et
NI (5 00hiel Hor, @ﬁ)@lc) d hykr2.QVagn \iRsH 2l de-t2d e XH)add4b2. 5 hém, 1H),

228 A s S 5 55 TR Bl 285, 59701
(5 B LEER00) 1103 g i [0 s o

(1&517 Iemzzoamu)ra 232<2H)25 42, 268®, L4, . 6BJ—34; 7% 3634(36.72, 39 37, 41.93,

5%22655@1 %60, g4 §,1 Hi)% 22H;F?1 3, 634(zf) 1237 71 é?%lpizlﬁﬁq) Anal. Calcd
ff- C%%{&ﬂlogé &, ﬁsé*ﬂggo%m 27421 otufl: 23865 8§ B, ’f%% s To

a solution of t ree ase
| n Etio%0d (il nterh §-2 8pid0T-81e[4'- Wedhﬁb‘mwlﬁ)ﬁnyl)ﬁfdpakyﬁihenyl]-
met hanesul f oni ¢ aci d in ether

1',21'6 ﬂrlyxaw[‘i ékﬂflcweh@eaﬁg@ (921%5% Smsl qu 4 Wlatipn of

oS0 L0 P e SR HEE D

TEI®! (80 hlp &as @dded aﬁﬂvalékﬁmﬂlc pewder (0164 g, 9.7 g atom). After the mixture was
stirred at rt overnight, it was filtered, washed with EtOAc (20 ml), and concentrated. The
residue was dissolved in EtOAc (50 ml), washed with 10% aq. NaHCOs (10 ml), water (2 x

10 ml), dried over MgSOy, and concentrated. The residue was dissolved in ether (20 ml)
before a 1 M ethereal HCI solution (9.7 ml, 9.7 mmol) was added dropwise at 0 °C. The
resulting precipitate was filtered, washed with ether (2 x 10 ml), and dried to afford 4-(3-
chloropropyl)thiomorpholine hydrochloride (0.40 g, 19%) as a colorless solid. '"H NMR
(500 MHz, DMSO-dg) 6 2.20-2.25 (m, 2H), 2.78-2.81 (m, 2H), 3.09-3.27 (m, 6H), 3.68—
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NVR (500 MHz, DMBO-J 6) d 1.48-1 .59 (m 2H), 1.61-1
.96 (m 20H), 2.37 (s, 3H), 2.52- 2.62 (m IH, 3.02

W@ 2009858859 3.1 1-3.34 (m 4H), 3.57-3.79 (m G6HICT/USBBE/081579

(brs, 2H), 6.95 (d, J = 7.8 Hz, 2H), 7.17 (d, J = 7.8
Hz, 2H), 9.95 (brs, IH; 13C NVR (125.7 Mz, DVBO-J 6)

3d712€% %%3)9? 24 i‘tOJ %Lbﬁz 422%;‘ é?ég {&%11%5 E?éysz? 61?(9 s}ﬁ?on of 0Z288

(4.8 g3007 iIikﬁ)olYéh drl hdetBRitrile 250 ), wérd Added] polﬁfer&BN a(BHE(D 09 g, 2.13
Cal cd for C30HA6N2OOS2 O H2O. . C, 56.05; H,
minaly anq:wﬁguty@nn’gcgnggg hyﬂ.rogynszlgate[(p 04 gOQ 21 mmol) After the mixture

%@ué&?.ﬁﬁﬁq@% SR § 3n rorﬁ?]iy[lﬁblo%%fﬁqghne hydrochloride (0.23 g, 1.07

am nocyc ohexyl’o y) phe

nimolpwas pdded] Fhomitearneasstisnel at 60°CW@EARBght bSF@e the. inorganic solid was
i azodi carboxylate (0.69 m, 3.51 mmol) was

ﬁ?g@@%égr@éw%d wathEtMet(d rxe’ZSdpl)cﬁﬁglgre(npvgl(pfghe solgents in vacuo, the

égm%)v%flﬁis(sg v%{ﬁ’n Egi Es’ ﬁ;’%‘l%ﬁg%ﬁg Qg&? %hg\gasrﬂege 1&11w§ter brine,

dﬂH@b‘)'erIMggd)!F aﬁ5 @oﬁ'ﬂehtrabd Q042010 ©Z4 ¥ rec BASe (oezml g,ign g/o) asa
mxture was stirred at rt for 24 h. After renoval

coledessgolignto a sojutien oltbe pboysfeae h&aﬁs(op‘hlr 10 8dmmpl) in EtOAc (10ml)

S R B VAR AR R 50 e
(A-mYMRhé ﬁ@@ltlwg)recm&»aﬁﬁﬂer&ﬂ- V?asﬁ%il) With et%@ D5 ml) (and dried under

2.16-2.25 (m 2H), 2.44-2.54 ,
vapyum at 408C to ifordrigioxdlpne QZ462 ¢.42g, &61%)lasi)a cobr@Ss ®lidemp 156-158

"G Yl o DT (kb 2o S Bad i 92 46254 m,

18§51 (26 =8%.7 &9, 22};) 23b. (@53,}1)3%9813 073§n 3@444 34 ém 2H), 3.45-
36. 82, 42.10, 50.17, 08. 48, 11. 4, "116. 26,
3 MZHOZH) 1R¥7 6111 =13R HZ,, 2HBH 069(1 JE3B4 Hy, 2HB®. BO(d, J = 8.8 Hz, 2H),

78307 %R i ) I a0 b e, 246,

26 a40114 gkr <3f1 o714 46 3011% 3547 8. 1an0l42( £ 97 )savs s698t e 1, 108.32,

for 24 h.” Aftér the reaction m xture was
11:b3)¢13 eld4t2@ 127.74,i130 dAelb6.40. ravab\GaladHer €aH4gNOySpCo6ds;, H, 7.61;

Itrae water (2 x 20 m) and

NIE 9”@%5‘%&% er MgSOH4, filtered, and

conceft B &0l $S |nCH2CIZ(5

m ) gﬁ Aﬁ@%ltgxgg {Il)tl oﬁtpg}/ﬁn[ezﬁhgn@slﬁffqom c acid (0.23
tlgg)mﬁrldhohnyll))ethaxyhiﬂtybflldé,ét At wriaxafpind[4.5)decand dmdylail'd‘i(e)Z464)

recipita ected by filtratign to affo
Step; 1,161 iut@zﬁsﬂﬁmolmmg(o %‘1 amobn a0 gl& Ve added
31)(

Avigfinir (P, b M) g%%%ﬁéﬁgﬁ? Ay wit bR o0 . e
mixture was concentrated and dried at 50 °C to afford 4-(2-hydroxyethyl)thiomorpholine 1-
oxide (1.50 g, 94%) as a colorless liquid. '"H NMR (500 MHz, CDCl3) 6 2.65 (t,J = 5.4 Hz,
2H), 2.75-3.02 (m, 6H), 3.05-3.31 (m, 3H), 3.66 (t, J = 5.4 Hz, 2H). Step 2. To a solution

0of 07288 (0.50 g, 1.4 mmol), 4-(2-hydroxyethyl)thiomorpholine 1-oxide (0.34 g, 2.1

mmol), triphenylphosphine (0.55 g, 2.1 mmol), and triethylamine (0.29 ml, 2.1 mmol) in
dry THF (50 ml) at 0°C was added dropwise a solution of DIAD (0.43 g, 2.1 mmol) in THF
(10 ml). After stirring at rt overnight, the solvent was removed under vacuum. The residue

was dissolved in EtOAc (50 ml), washed with water (3 x 50 ml), dried over MgSQ,, and
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IH), 4.52 (s, IH), 6.86 (d, J = 8.3 Hz, 2H), 7.12 (d,

J =8.3Hz, 2H), 7.78 (brs, 3H); 13C NMR (125.7 Mz,
WOMBOOSE) S 24.93, 25.98, 26.39, 27.14, 31.46PCBUSDBY/081579

34. 43, 35.95, 36.25, 40.88, 48.51, 69.73, 108. 30,

110.71, 116.1 1, 127.72, 138.32, 155.31. Anal. Cal cd

%e&%@%@é@duwmszp Ted b@ chr70rr§a 0 graphy2(31§15c'a gglo l§8‘9 EtgH in

E%M@%E@%ﬁzi%e'b@seﬁ(o A &(746/ axgeyetedaskli) Td a sdutidn of
-trioxaspirof 4. 5] decane ( 2 A sol ution of

QZAédfragibage @dlngrit imord) mﬂt@éC( 20 00) ¢,0 “Crwas addst] drepvdse a

h 224
salyinpapen RuER AR s &b dimfondn FF ol Dgrespliing
pHClpta RAPDESIBGED FWEsRA Rh EEr @8 Gﬁl‘) adndra&i@e %sﬂuac%o af\ 49" to afford
removal of the solvents, the crude product was

trmmia‘nle €404 (@r%l%, 85Y4) 28t icolorltssooli&tmapil 394231 Q0 HBNMRB (500 MHz,

oty Sefon 487 BF e, ZHHY Ao (190034 2 ebnaft1l SR8 38T 410,

3 141@92 %%"%H) & ‘bgs gg) (6;%5 gH) 8. 3 %fzg%ﬁb/zf%gi % 3 Pﬂ% 2H), 10.06 (s,

{Ep, SONNIB.(TE5.7 M1 VSO ) 5 260026 415, 55,31 2603844, 35.97, 3627
3600 400, B3y; 4536543 4 b AR 11672, Tl 1548138113, 155,00,
Agllélﬁ %%ﬁégﬁ%??o&' €058327,81 7[%(% N, 2.3428% pen %121 8@4; N,

ri oxaspi ro[4.’5] décane nesy
236ep 1. A mi xture of phthallc anhydride ( 1.48 g, 10
mol ), and 5-am ng- 1 - pent 10 mmol ) in

t ol ué’ﬁ'e‘“l%alrﬁ‘)le\%/a%’“f?e%\r%d“ R’d’é} ?"ég?tf'x overni ght. The
PH@B{eyAﬁ@épéﬁ]E Og%ﬁ;Yﬁg&%mro@ﬁdk%errﬁ%y%g (¥2566). Step

1- T(Sa boldtiox ypBamyio- plptdmholrﬁl 38 g, 2769 ngnoly dvaies (iO ml) was added
olorless ail. CDA 3) d 1.37-1

1Hd 00 Mz,
dlz'pi)ylsuifog{gle 1288 ¢ R0 r@rpﬂ)ls Aftgrsthe leaygor( W]lxtgl}q)wasge%qxe@tfor Q.5h, it

w&il?orégj‘ﬁ%%ed?g\ng%‘?e(i véh} o g‘Oe(g t(g f{dgd 42@hyd¥0)gfgro%5y7)ﬁn&qbrphohne

1@zmé| (ea)rgg%%) at e c()IbrIGQS 1itju,1d 3H5JMRI’(ISDO Mm (md@l@)ja 1 71-1.85 (m,
W se to

2H)/2(f§ sy 6»@%@@@1 3. Bﬁrt%%ﬂ (nﬂn@@ %@1635% (m22H)9 3%’?& )J 5.9 Hz,

241} L TSR 2o st prop2sRT e Plfmpl. 40

hytreeypropd/ dhiopspiielige 1-0xédd (050! d RI8anfokt mpﬁeﬁyaph@bhmw@m g 2.8
at rt for 24 h. After renoval of the solvent, the
mgrly eng frisglsdeming 0. funl, 2i8gamp)) in dry THF (50 ml) at O°C was added

dropwise a solution of DIAD (0.57 g, 2.8 mmol) in THF (10 ml). After stirring at rt
overnight, the solvent was removed in vacuo. The residue was dissolved in EtOAc (50 ml)
and washed with water (3 x 50 ml), dried over MgSQOs, and concentrated. The residue was
purified by chromatography (silica gel, 50% EtOH in EtOAc) to afford OZ466 free base
(0.47 g, 65%) as a colorless solid. To a solution of OZ466 free base (0.47 g, 0.91 mmol) in
EtOAc (10 ml) at 0 °C was added dropwise a solution of methanesulfonic acid (0.09 g, 0.91
mmol) in ether (10 ml). The resulting precipitate was filtered, washed with ether (25 ml),
and dried in vacuo at 40 °C to afford trioxolane OZ466 (0.50 g, 90%) as a colorless solid.
mp 156158 °C; "H NMR (500 MHz, DMSO-dg) & 1.45-1.98 (m, 22H), 2.12-2.21 (m,
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crystallization fromEtOH to afford the desired phenol
ether (0.35 g, 44% as a colorless solid np 115-1 16C

WQAROOPINFE8EH00 MHz, CDCl 3) d 1.46-2.08 (m 28H),PCT/US2008/081579

2.43-2.53 (mIH), 3.71 (t, J = 7.0 Hz, 2H), 3.92 (t, J
= 6.5 Hz, 2H), 6.79 (d, J = 9.0 Hz, 2H), 7.09 (d, J =

R 651D e 2@y ardes oy 19e0. S i) -5 s b 637 @

128 88lz, BHY, 763, (d3%=8R H3ALD19.786brd 11 HREBAMB (1 857 MHz, DMSO-
42.05, 67.55, 108.46, 111.34, 114.34, 123.18, 127.56,
AN, 2693, ¥642,531%84.235%.4% 35 P883%128, 4Qt8&p4%~13/$4 50, 64.91,

A RS PIERE Tl B T BB s
Hm7)41aNd2a9t1t'taﬂlgl C( 8747, Hvess; heatmd at 50 C for 24 h,
After the reaction mxture was cooled to rt and

filt eisetidamantageRespiroe3's8'dd\- [ﬂ-[%ﬂnmtbmwonxlhé'

e TP st BRORIt s PR bsriosd sidesi Rt (92482 step
1.Thea k@plalich YOE (SRS RIpYGHpipefdZzfel dgh}(cﬁodﬂl&mﬁ:‘@ (Pg, 8. 1)8 mmol) in

sol uti on of nethanesul fonic acid g,
CHClt(h9 mlh@ﬁéf@t\ea%@ldedrﬂr)oma@ tadtheldmlﬁeh(é 1grmb |8|d)|8tratnel) followed

o} 5 938 SESPaibulionieBlordt o 8t 6k meh MEERR it e
rdiMib o é@@uﬂ@%s s@i\@@at]rt @).fefﬁl%]j') t SR éue%ghe(dmnth?&"@er ﬂle?&gamc layer was
(brs, 3H), 2.50-2.59 (m

washed vith water @zx 22 H)l) dﬁe@ GerdVIgSO;; aad ﬁltbized Aﬁi):l; reﬁhol/allof the

%Kgbu}jg%)vaau% Ztl;% TGSE%IC g%%§01§3m%}}%§58l gNgFS %%12 eStge_ZfegggCl (6.0 ml,

lﬁlgm?e%lzer 3(?[‘(51)_ ﬁﬁr%ciﬁ ﬁﬁ gd%eéa‘r@'r%}gw%lsggt @?3 g‘ﬂg Zé%éltmg Z)re?c?pltate was filtered,

wastieddvifloeth €8 HABNGI SandGiricdizat 32°C 4 affrd6:(3 N;hlcﬁoﬁx@pyl) 4-

oo %ygn@eéazgmy rc:gsﬁl%ﬂe[(ﬁ?’z E46Q% by HH\&MWPSP Mz, JMSO-de)

| N =
ST a0 s Bl dsone g, .52 122

HeHAQ), 3.5648.5/1(n, aHY 3C67GBI259+62£:12H(),]3)761’(t)J wér4eHa,cB}é)d11 6 (brs, 1H).
) and acetic acid (2.5

SteRd: %glsalﬁfwg %Q&ngnﬂﬂe(w@s% 3@ el indry %cequtnize @05@% Biege added

f
P TN B Y S M o8 oGSt (R ekp iy 0005 5
0.Bemmal).enftérate vdattonldviaare waGtirre@ atdt Yor 30hein0 1 gathropropyl)-4-
er was separated and washed with water (10 m)

| a nd
(rﬁ?tﬁws'cli@y}mperaameéwdwhlonﬂ@ €039 2ahd nuBel 81 pddedy’ ) 180 Feaction

mixture was stirred at 60°C overnight and cooled to rt. The inorganic solid was filtered off
and washed with EtOAc (2 x 25 ml). After removal of the solvents under vacuum, the
residue was dissolved in EtOAc (50 ml). The organic layer was washed with water and
brine, dried over MgSO, filtered, and concentrated. The residue was purified by
chromatography (silica gel, 50% EtOH in EtOAc) to afford the free base (0.17 g, 22%) as a
colorless solid. To a solution of the above free base (0.17 g, 0.30 mmol) in EtOAc (10 ml)
at 0°C was added dropwise a solution of p-toluenesulfonic acid monohydrate (0.060 g, 0.30
mmol) in ether (10 ml). The resulting precipitate was filtered, washed with ether (25 ml),
and dried under vacuum at 40°C to afford trioxolane OZ482 (0.20 g, 88%) as a colorless
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The residue was dissolved in CH2AA 2 (5 mM) and a
sol ution of nethanesul fonic acid (0.06 g, 0.63 mmol)

WO p00e5Bgs9 acetate (20 m) was added. The preci PCT/HS08/081579

was collected by filtration to afford tri oxol ane Qz499
(0.1 1 g, 329% as a colorless solid np 150-152C;, 1H

gmg&wv;%%woa ﬁé@@@g@nﬁ%—l@%«é %519,(8)19624 96 (m,
2()m) 2J 06,L2 13.(49 260, 2.29 &, 3H),2. 541;2 @I'd)n 1111)03)01 kil 319, 3=%5—3 21 (m, 4H),
3(21§r% 36 |(1H) 2H1;3c§9r?w8((méH$ ‘Wz(t @@831)12 o?fb)alg?@ﬁ (d, 2= §8 Hz, 2H),

P38 @0~ 3B 200035 302D 5995 01 (o i

‘31:0181\/39 112317 Bz, BNSO-dgpd 20195 013, @ZH@SW@ 3@48634 515 34.43,35.27,
H,_ 8. 60 2.65. Found: C, 61.53; 8. 44;

3@@5%,4@&%4@7@ 010 H- 53:32864.83, 408_30{ B0.72, 114 59, 125 66 127.65,
Ll 15 A0 T3, B R for CoaaQus 0% 1. 715

NoB4&25Fslaranes@5008yT.a1,eN,(FHR05) . A sol ution of
1, 2- epoxy-2-nethyl propane ( 1 m, 11 mmol) and the

f r ee cisasdamantanga-3ispd2d -4 2 -5[4'n(rmt)lyllsnlf@!)ﬂhhel (10

o A Ao gl r o th
piRekIp S enotyPRFwLL L S Borisbitgll sTistadi BeiiE 078). Step 1.
T@@Mgﬁﬁl@n @fN—(ZV\I%ﬁﬂ&@retMyl)Blﬁé@zﬁfe ©90 EFF' 3936 mol§iid £9-dMB6roethane

and evaporated to dryness. e crude product

(5%2191)@1& 930 mpe ddded doopwisa 8 smuylon obbiang! ¢ Iﬂomd@(imat)en 1,2-

Luti
a8 P oFifer e e R AR i3 wes reflused fpgrhh and
codle®ioY.| ARINBE sdIiht Wak renlf\Rd ARG Vacien PH6 Sdsiiueal & tﬂﬁﬁated with
collected through filtration, washed wth ether,

etéiplr (5@milg.dlegregyilireg pretipiatec aves fﬂE’t‘f{dsw #60 with etﬁéi%ﬁ xa2§ ral) and

I 60- 162 0C,

50 380 orGpaP-oiDipetb gt %ﬁ%@ Igide §i20nps76) asa
ccﬁ@ﬂ'&ss sgh@%tg%ég’l“& Hsoldfibn O?Ngg c(lﬁ)'roe'%lﬁ)l)p Zl?erﬁnezdlﬁg)?dr()eﬂlonde (1.00
IH), 2.89-2.95 (m 2H), 3.02-3.12 (m " 2H), 4.02°(t, J
g~4. 54 tinkdd) arRHyiethylatving €3.3 i) 45. Sn@iol) o, 1,2-dechBor8ethime (25)m]) at 0 °C
w;é % e@%lgc’)mi/]isg E}vg%l?lpé_nlz 6@%%%@19@;3@ ?:gloiliéap%i 5(}_,5 Rﬁ\é';gdl) in 1,2-
dl(cﬂl%ﬁoezhé}{'éql 0 %thler B 18actOn xS wdSstirfedt ot 913 \éﬁngl% it was

31.°49, 34.27, 34.44, 35.96, 36. 26,
quﬂeﬁslcﬁﬁi wBH whier (BB Thé drgabic 1438 wad wadlidal W}Ih wlitbﬁ (3% 25 ml) and

criebovy Mitih Reinahtion: scbvspiapleosasives Ressha - comgthy)-4-
(r%thgne}éforfyﬂﬂﬂgrazﬁe (6.%7%9 85‘7') ad a ORcous oil. "H NMR (500 MHz, CDCl3) 6
2.63-2.65 (m, 4H), 2.77-2.8 (m, 5H), 3.27 (t, ] = 4.9 Hz, 4H), 3.59 (t, ] = 6.8 Hz, 2H).
Step 3. To a solution of OZ288 (0.50 g, 1.40 mmol) in dry acetonitrile (50 ml) were added
powdered NaOH (0.17 g, 4.21 mmol) and tetrabutylammonium hydrogensulfate (0.10 g,
0.28 mmol). After the reaction mixture was stirred at rt for 30 min, a solution of 1-(2-
chloroethyl)-4-(methanesulfonyl)piperazine (0.48 g, 2.10 mmol) in acetonitrile (5 ml) was
added. After the reaction mixture was stirred at 60°C overnight and cooled to rt, the
inorganic solid was filtered off and washed with EtOAc (2 x 25 ml). After the filtrate was

concentrated, the residue was dissolved in EtOAc (50 ml). The organic layer was washed
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N, 2.30.
cw Adamant ane- 2-spiro-3'-8' - (4' - hydroxycycl ohexyl)-1"

WQ@2004/058859 | oxaspi r o[ 4. 5] decane (Qz508). A sol UBCDHSIINS/081579

NaBH4 (42 ng, 1.1 mmol) in ethanol (10 m) containing
3 drops of 1.0 M aqg NaOH was added to a solution of

\7\%4993 dl‘ qud%gmg an& dgﬁm&)l\/l §b T'Z{Ffte(' llsen[%\)al 8F thg g&v??(tfe {heq'imdue was

peri o e reac red at

pliribef by &Hbﬁhfd)@r@h? Qsihedgel id% Et(ﬂ‘l\@n CUOA D) th .affBEd B free base (0.49
renmoval of the solyents, the residue was dissolved in

ge@ﬂéﬁba%qplqmlqss solérl AR (00 MIda GG bel Teeg-2MH@023H), 2.46-2.54

oA 202G T DA B SR8 - Silie oA heP T LG 4 e

4H? 4aM @rpl—tsm X ABN6.82(H 08 § 8.18H) 281), BBPAd, 1& g3 'HzXQH§ o a
two diastereoners) as a colorless solid

salgon gittre ahovgMFee(B9O (ML g, IChns)l) i ErOg’@-(QOcnﬁ) 6°C3gad)added

adighiies s ozl g hiChd i oe L it uertho 2. e

re3BLtB pretipib®e wisfifdred Kﬂasﬂé’d wiltﬁ %th%ﬂ? 114 ni]lf3 and\ﬁﬁled under vacuum at
Cal cd for C221B404: G Found 73. 02;

491C 0. atford ufcgoh@am&&ir(ééz % QO%@ aga f:olsrles[szlsohd [er,) 140—142°C 'H

NN S MR TS P TCL Y o) 111 85 e 3D 237 <. 31, 252-

2%@5%}??3),33%1@51{5 @(Ht3gu5(aﬁamr§§ﬁ% 279 (m, 6H), 4.33 (brs, 2H), 6.95 (d, J
=f7.$HendI8), Ady(iphe MY Hz,12H)29.98 (bisy iF)x S€pNMR 61125 7dM&im@MSO ds)

B2 B S KO RE8, (D 20 05 s

c¥ag fiaded @b 8RS ?%Z.ﬁﬂwﬁfﬂ 45 AP 'idd%f @B;]pmaﬁz‘bgszooa

was cool éd to rt and ered to renove t e SO

Hp@t €1 5@05; H,HE2 ;N t4. 3. Fowad (GSAGBNHT 2280N, 4 b4 r esi due

was washed Wi t h vwater (50 ni) and dried in vacuo Car
af f of§-A94BanipBerd-pire1s-§ g4 16ig 4 -as%ocasloaewpw)pbglsvl] -1'2'4'-

AR 3-SR R G380 58 ot BB 00

Ir(l t3 50 rrrﬁl(ﬁ) Waé‘ﬁddea H}Opvﬁsé%b a2m&9ur€‘ lﬁﬂf WS (3 06 %— 3. 87 ?nrﬁﬂl]) N-(trans-
4Mroxycm101ww1)phjhahnsds (Q~§5 gQ—W qustb mviht pbzsylphwéme 092g,

> 30k S 15D A plph Ly R i gt&*gd@l"z%évai&?“d oot for 24

hAferFémotdlbriike solveht, Gle cridSprdQduct k. ph@iﬁe&ﬁ?'crysﬁﬂiz%ﬁon from
E‘&%& :gchlgfq;l_ﬁi téé\l((}glregbhézcg gtzher (IEI) 958g,55?3%) as aZCOIQC)(r)lesst%lljlgdmpcl:45 146°C,;
'H NMR (500 MHz, CDCl3) 6 1.51-2.08 (m, 26H), 2.16-2.25 (m, 2H), 2.44-2.54 (m, 1H),
2.66-2.78 (m, 2H), 4.15-4.24 (m, 1H), 4.53—4.58 (m, 1H), 6.90-6.96 (m, 2H), 7.09-7.15
(m, 2H), 7.67-7.73 (m, 2H), 7.79-7.86 (m, 2H); >C NMR (125.7 MHz, CDCl;) 6 23.95,
26.50, 26.89, 29.27, 31.65, 34.77, 34.81, 36.41, 36.82, 42.10, 50.17, 69.55, 108.48, 111.34,
116.26, 123.03, 127.61, 132.07, 133.79, 138.40, 155.60, 168.33. Step 2. A mixture of the
above phenol ether (1.45 g, 2.49 mmol) and hydrazine monohydrate (2 ml) in chloroform
(40 ml) and methanol (6 ml) was heated at 50 °C for 24 h. After the reaction mixture was

cooled to rt, filtered to remove the solid by-product, the filtrate was washed with water (2 x

20 ml) and brine (20 ml), and dried over MgSQy, filtered, and concentrated. The residue
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m Adamant ane- 2-spiro-3 '-8 - [[4'- [2
"-(4' -norpholinyl)ethoxy] phenyl] nethyl]-

WO 2002/058%59 t r i oxaspi ro[ 4. 5] decane/ ?-t osyl at e ( QASRV$2008%081579

m xture of Qz514 (780 ny, 1.81 nmol), NaOH (504 ny,
12.6 mol ), and Bu4NHSO4 (150 ng, 0.42 mol) in MeCN

%gis%]ll)sr%#\%lch‘ﬁgﬁlli Kmﬁilp)h d tflen %goélgtgogm dne §z§ efl%f%c acid éO %3 g 2.4
00| aRedrRd20 ﬁ@&dd il otipitdto wavaslicetdd iyl trati
600%??%?ﬁ16 h?q uengﬁéd mft“ngyg &gtgr 575|ﬁ%d fﬁh oo

aﬁsmdrtamlanwwww [ & %1%)es 90101‘11E|Sé86[b(dl\/r11pa1}/5§r—é’59/v%¢e H NMR (500

Ve PR3 R B Bk Pt heos 2 B Ly kS 17 m

1/, 91 an) l6i, g@g §e@m NeGHIY, 9. m'(slﬂ=el3q1£i@$1)r¢ds m@esﬂ) Bc
base as needi’es np 106 0C;
W@@lm M@@Mﬁodds\) O\ 2H.93285. ?$n26239) 27 1449-46, 96 2@rﬁ54 43, 35.95,

3%,&'5') 402§?&,§‘§(§§1d6%91,=1§§g%,4§?0 5&,;')1 631%;7@87({2 138, 35,41A§§43,1|ZH.ZA;na1 Caled
f%kgngé,lNg%s%d; 63136; }5 "ﬁszHZN 225“5) F§u1§12d, @4 2é H $8§ N'Zz 26.

CDd Bl)?-tﬁdiﬁﬁalﬁ,an% sﬁ),lro.i_’iy SJ (434x®ycl:6heﬂy'll§1 ,B#‘-Tﬁﬁxasﬁﬁ‘oﬂ 5]decane
7.7, 65.7,.66,9, 109.0,

(G459, Asphiigh of Shmsthiv] 3gdfndnianprs Oxirmg 500 & T Sl g 44
bfcgﬁoﬁ@@ﬁgncf (42 Q@QQI 141131%% e clgh%nmb)mﬁﬁgd CHZCE_ (75 ml) was

t ol uenesulfoni c acid nDnohydrate (123
treated WlthmzﬁlﬁMtc(cdzﬂhmg o thergeretdi @roo@dlﬁrerd\jtemmosall af tledlsoditents, the

e PHERTORE W&E&%ﬁ& Fe OroEiy T30 Ete afapgiorolane
5
OABESDS, Sl LLAKRIINR IR PO M g, Bpcy
1@542 15(1511 2 mzlzms) (th, 48, 2> O8MRn(12Z51HMHZ camg)sé 2@&17 26 87,
J
21.;4{3, 2@.37,, 35._39034(.39, 3§.392_§%‘79,240.42q,,)49.8§,_ zi,lzn&zl 15% 68 1 12% 2A517.
Al CaBb G Tl 9y Ty o 2, 1, 2

7. 8 tizzAdihantdnd2- siﬁko-iil' 8-[3'- (5 -ldiiun&b'&ntoﬂy)pl?&l)ﬂpl'&' 4'
LH: 13C NVR (125 29 5, 26. 4 85,
twaselrowlﬂeqanesneswbate g@zgg,s) 8 P718A I’ssct\zr@ of @hthslac sibygide (148

=g o Sens it €505 £t oy oo i Al heaea

uddeb reflux ArRAlight Cahe sbl et w@%ﬂ@ﬂﬁ&ﬁde@acﬁﬁn Sand tht reéidadwas
N, 2.14. Found: C, 65.76; H, 7.
perificdAyahapmatneraphy i) alErd N-¢5- h)[daoxymsntyk)nhthﬂlmﬁ&yl(Z 00 g, 88%) as a

colorless oil. '"H NMR (500 MHz, CDCl3) § 1.37-1.48(m, 2H), 1.56-1.67 (m, 2H), 1.67—
1.79 (m, 2H), 3.64 (t, ] = 6.5 Hz, 2H), 3.70 (t, ] = 7.5 Hz, 2H), 7.66—7.76 (m, 2H), 7.80—
7.99 (m, 2H). Step 2. Diisopropyl azodicarboxylate (0.69 ml, 3.51 mmol) was added

dropwise to a mixture of OZ288 (0.50 g, 1.4 mmol), N-(5-hydroxypentyl)phthalimide
(0.65 g, 2.79 mmol), triphenylphosphine (0.92 g, 3.51 mmol), and triethylamine (0.5
ml,3.51 mmol) in THF (50 ml) at 0°C under N, atmosphere. The resulting mixture was
stirred at rt for 24 h. After removal of the solvent, the crude product was purified by
crystallization from EtOH to afford the desired phenol ether (0.35 g, 44%) as a colorless
solid. mp 115-116°C; "H NMR (500 MHz, CDCl3) 6 1.46-2.08 (m, 28H), 2.43-2.53 (m,
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pi perazi nyl ) propoxy] phenyl]-1",2",4"-tri oxaspiro[4.5]d
ecane nesylate (QZ534). To a stirred m xture of

W@ 2@askssant ane- 2-spiro-3'-8'-[4' - (3" - br onopr opOKYIINEOB1579

yl]-1",2",4"- trioxaspiro[4.5]decane (0.60 g, 1.26
nmol ) and potaSS|un1carbonate (2.00 g) in acetonitrile

0 (] 1 e al -
3 3 L b D e e R SR S8 Py g 9 0. =
9f0cklz %{)m a7—H0C(m2H); 080,99 ¢m( 2H); THe NiMR i pzsni Mfsz; Iamt:13) P

was filtered off and washed with Et OAc §2 X 25 m).
2TH3, Tothi2hSY £8P %, %@5%%&&8&613@ 1. R0y He 32 8rte?s, 67.55,

AESUAT T 5L 300 R (DM S
nfikfuteSsfRBe atRp@Phahol @thet (@36 8] o/ 8N nGAY nd MRiresd hesbHyERSe (1 ml)

base as a colorless solid. To a solution of the above

irf %@rot“m@e@p ﬁnlEa@me(@golrEB ymiawagbeatoghat Afdetor 3f bphiftsethg reaction

m%;?tu}‘l o?)ieélr{%r? an%%slger f(P tg L}ﬁ? aeﬁlbo%ﬁ %gsgﬂ‘é b? ’éz{%d\.‘%g gmftl)ate was
wfasﬁademﬁdwawa(sm a0 W1} AndebdiRy (10 2nlx dhed BYér M280, qnte%ii and

under vacuum at 400C to afford trioxol ane OZ534 (0

cepeenBagd. dheaesidieow tsedissobisdiin G Cby 6 -mly 8nd)a:solmuprl\m

nisBe i R g, Bty il 5 2 Mhosil g Wsbigded The

pl‘ebbpita%l) Wk c%ll@&e(( 93' ﬁﬁfﬂ)ﬂon% 314“01@ t§§x&l£ﬂe éﬂ)ws @) f&ﬁé ?684/@|)as a
calOﬂ@SS(Sth Jmlstl@ﬁ JlSE&C H—I)IMM(SZJQ MHz, DI\/I-Schs)ZS H38-11.99) (m, 28H),

L REAEE EE N SN N P

2 2 . 3
gg@gzﬁ)ﬁﬁ 111%(?- $3 Hz @ngl 6320 54@H)f ?%&g}f{‘ﬂz?? MB4 F01S0-ds) &

25712,56,9%3633, ZGSQIO 86 3516)842134 218104 ?42 331961 3623, 1&97 68,86, 67.22,

5 ot BT 1 ATk e R RS s

8U6135©e)Found06255H793N276 o
c/5-Adanant ane-2-spi'ro-3'-8"-[4"-[3 -[(<ra"5-4"-

hy dr axyAdamharitens-2spineed' (' d'otdy-npirphylinyl)cyclohekyl}-1',2',4'-
tr:llc;)x))é? g{4o€f] d?ﬁaglg gﬁeggﬂaéﬁ 2&%4?%? (nga%%?%lon[o (?%%}SI (r()r2%dg, 0.64 mmol)
I
1nbélq%@19 gﬂpﬂﬁyalle Iﬁ@ﬂz&gﬁgl 8trrgl é&{eﬁémﬂfgg(? E‘loﬁ%o‘fmggﬂggﬁg@mol) and
adefic acidt(@Sirhl)i Thee re&0timgd ml)atrer\t/asvmsredddﬂ dort 2 mibsfode sodium

trﬁ?%?%?%%@?né@a ?(? |2% é,olf é}g mg;rgol}%wng adslge: ’}he r-erle?cglornen%c):(%l{rg Qvas stirred

overnight and then quenched with 1 M aq. NaOH (2 ml). The organic layer was separated
and washed with water (10 ml) and brine (10 ml), dried over MgSQ,, and concentrated.
The residue was dissolved in CH,Cl, (5 ml) and a solution of methanesulfonic acid (0.06 g,
0.63 mmol) in ethyl acetate (20 ml) was added. The precipitate was collected by filtration
to afford trioxolane OZ499 (0.11 g, 32%) as a colorless solid. mp 150-152°C; '"H NMR
(500 MHz, CDCl;) 6 1.02-1.51 (m, 6H), 1.61-2.08 (m, 26H), 2.82 (s, 3H), 2.83-2.94 (m,
2H), 2.99-3.09 (m, 1H), 3.49 (d, J = 11.2 Hz, 2H), 4.00 (dd, J = 13.2, 2.9 Hz, 2H), 4.23 (t,
J=12.0 Hz, 2H), 11.05 (brs, 1H); >C NMR (125.7 MHz, CDCls) 6 21.87, 26.15, 26.49,
26.87,27.98, 33.41, 33.99, 34.78, 36.40, 36.51, 36.80, 39.58, 48.99, 63.82, 66.51, 108.59,
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and cooled to rt. The inorganic solid was filtered off
and washed with EtQAc (2 x 25 m). The conbi ned

WO 2009036889 was evaporated to dryness under vacuRGT/US1968/081579
resi due was dissolved in EtQAc (50 m), washed with
water (3 x 25 m), dried over MySO, and filtered.

v 0 e eqt tr
e RS R SMERO B B8 RS, e PR o813 .
NQSEtOAc (10 mM) at 00C was added dropw se a solution

of pt ol uenesul foni c acid nonohydrate (0.24 g, 1.26

nmol Fisradanpetane2espiro-3'-§H4'-[EJ R’ tli)’ﬂg(’w%m pi tate was

ekt AROE bbb ool Lk B Dbl SeSiietonyiace
(QZ509YN dsutidnI 1 é}ﬁﬁ@ ﬁﬁ’lletlﬂ'l ala@@t #401 10&imol Z)'AnUM% free base of

(500 NMHz, DI\/ISOJG) 1 23 m2 , 1.24-1
QZaﬂOl 26§0 mg, 1§ mmeb iy ﬁﬁhalqub(l O mlbqu@r 86 w(amstuzqd—gt rt for 2al and then

%g)ora?fe li%(izrygf:s§gl'h<egFég&q \'\_Ié_g) d1%soé\(5e% ua D](L?M&% %sﬁegﬁylth water (5 x

3g n%% d%'%d ojerﬁ\AgS@4,|led e%?i;oratgd #o3d rsg Jrte I_c,')@u&lﬂg(é:duc@ ias dissolved in

DCM 1 mihizool e/B0ce-vayer dathy algbtreaz@l with Wik DV utivs. of p;

to geng{ulfoﬁc %ﬁd n%gol%gi’ratg?%hg 3 Lg}%h(’liﬁlgquﬂ ﬁﬁ?@@l) The resulting
grltﬁﬁ wéls?c%H@&ed ﬂk@guﬁﬁﬁé’g%% ?%a?hééus%%tﬂ Stherk %ﬁd ﬂi@drled to glve

tmxovdns pzsms (26@51& 5oWhds a §Z¢110®ﬁslﬁ§qhdl-tnp7l.692162‘ilc, Zi(NMR (500

Nﬁwi&%ﬁ@n@i‘?ﬁ@@p D1 %ebsl (o, 280, 1:651.98 (m, 208), 2.04-2.13 (m,

2H§ 2229 (é 31tiy hoyeas iR 413 Hesans wEsvh . 6213%5%? )2Hn)5& BB, I=

ti'rred sol'ufiofi of cis-4- am nocycl ohexa
SM @H)J 5)&7@91(-11 ©83(d, 6 =a3.8rbkz| 2Hpdl 1t (dj B+18y3 Hmi 219, (23 (d,7=9.3

it} D488 B 2D (B i P R di ke Bhei ig0-d) 0
28195 Afst £ 25 @gD¥GE9 Of7 5t4h§1 29'3&% 344he3d 65138UR W86 45.95, 57.15,

washed W th hater (30 m) dried 1 n vVacuo’to div
64.88,t67024, y08. 6t,sl-l@-?d’:ydl@iﬂfdﬂél@h%ﬂ%é@ﬁaﬂrmﬁ 19 18814@,, 145.93,

0
1984 3§naaaqa‘f%¢{)%rilc§§icﬁ?) %,grg% ok 9§1 B S 6 b0, 1, 7.63;
N(#Bol H, 3.86-3.94 (m IH), 446460(m IH). Step 2.
I sopropyl azodi carboxylate (0.32 nl, 1.68 nmnol) was
addecisdsdzpuargené-0-spino- 3 t84(4'-hf droXP88lohex7)-4!,274'4

h | oh I b 0.3
tréoxaipqofﬁ.ﬁj}i?clgnékg%ﬁﬁﬁ%%31{1 ?ﬂ)%(gf‘é]?ﬂ ¥ exém?gir 1ar£1rrli101) 1§1 ethanol (10

ml) containing 3 drops of 1.0 M aq NaOH was added to a solution of OZ495 (0.36 g, 1.0
mmol) in THF (5 ml) at 0°C over a period of 5 min. The reaction was stirred at rt for 1 h
before being quenched with EtOAc (10 ml). After removal of the solvents, the residue was
dissolved in EtOAc (50 ml) and washed with saturated aq. NaHCO; (10 ml), water (10 ml),
and brine (10 ml). The organic layer was dried over MgSQy, filtered, and concentrated to
afford trioxolane OZ508 (0.30 g, 83%, 10:1 mixture of two diastereomers) as a colorless
solid. mp 138-140°C; "H NMR (500 MHz, CDCl3) & 0.98-2.05 (m, 33H), 3.48-3.55 (m,
1H); ’C NMR (125.7 MHz, CDCl;) & 26.48, 26.88, 27.21, 28.15, 34.52, 34.79, 35.77,
36.38,36.81, 41.18, 41.35, 71.08, 108.94, 111.18. Anal. Calcd for C,5H3404: C, 72.89; H,
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g, 1.68 mmol) in THF (50 m) at OC under N2
at nosphere. The resulting m xture was stirred at rt

wo 0098388 After renpval of the solvent, the cPCEES2008/081579

product was purified bycrystallization fromEOH to
afford the desired phenol ether (0.60 g, 77% as a

| 50-151 0C; 1 NMR (500 MHz, CDO 3
9%?‘5‘@’%\; 38% 2%5145 (s, 9H), 128216(m 30H3

2. 43cR-Adarhithtan b2 -spirA3-8- [58[1'1(31'-11§’15mx§k107 4.17 (m
H)y, 4.34 (d, J =9.0 Hz, 2H), 7.09
p(mrldﬁﬂ)esh@xyﬂehewlb-l'?Iéétmsenm Yldgsane (@Zélé) Agmixture of cis-

égmgétan%%-%ro-§884% -(%%r&gioeﬁg)xygih l]-gé 2' % 1oifjflsp1ro[4 S]decane
(%50— %3ﬁ08 #nkfolP A, hyliZdx ypiperidid (525 gl23. n%ﬁoleleﬁﬂ ﬂ{COﬁQQPg) in dry

. m xture of the above phenol ether (0.50 g,
sosteiyiIn 40 T ovTHvEEHal §0°FHPr 6. AP (lageastipn askues whs cooled o 1

oGy TP S erigaaiP L R S wh Bopcsfe TR redue was
walifeargith (@ oy ap SREFRL (Do do oG GEIMOOVSTS @3%6 g, 85Y%) as
solid np 1H NVR (500 Mz, 6)

a tolppless S@Qd(mp 881—90°Cl 18 NMRJ80¢ MHZZEHDC13)25 02922 QQS(I(IrWH) 2.25-

2%'§|)')(fn 2@%\%45—% 1@5‘5 78 (tgg—gbnll Hy, 1), 3 5005 §9%@D &ﬂ}z 3,65-3.77
(rﬁle)J 4%)7% g ﬂ 8 }iﬁszH%% 523%(1( hesg. % gx'ﬂ)l%H)’lgg 13'}&1{% £k285HZ 2H); *C

NMR2925 BMHS C%b%% 38,.25739, 4@) 68834.48 3875, 1’74388136 41 36.82, 42.06,

S50, P S, PR s, s o

cgggﬁ 05:&, P2/ 6 sHa: K, i’@o N»un% @169 37; H, 8.06; N, 2.58.

damant ane- 2- spi f o- 3'-am no-3' -i net hyl bu
t oxy?ph@dwhénﬂah¢-2-s,pd:‘o—3‘-8‘ [[4' [2'-(4'-morpholmyl)ethoxy]phenyl]methyl]-

11{! Riase | ro&@&g@g@é&y atggb/?g%)igzssareg?b%%g%@zgo e, 181
7 n?eth P (SU43R 1256 M, e pRINTISON 1 S, 0. 02 fin e (65

il pwad sttlrreg a$ ol fut B@mimbefost N{(Z&Hlo@ﬁetl@ﬂ)rﬁcﬁphdhri@ hytitfeehloride (1.18 g,
and washed

O NE I TR AT
STy e AR BB L ATt

wasttedrvaitle th%lag! E{CH R 500 mil), dridd ioeel Mar80 4 K@@ ap@antdd to dryness.
evaporat ed to dryness [

The pesiglue Maﬁﬁaﬁgﬂ%l@démam Mﬁdﬂé ?ql .‘f/jislcizthﬁ desirgd fise bpsed SEO grg, 58%) as

%@&@%ﬁl@@gg flh Z\@?}}‘@O&Sﬂﬁ ’tﬁ}h@)asl_ gf'ﬂZ%n(%B MAZ. 1 98 (m,
21H), 2.44 (d, ] = 6.8 Hz, 2H), 2.58 (t, ] = 4.4 Hz, 4H), 2.79 (t, ] = 5.9 Hz, 2H), 3.73 (t,J
= 4.6 Hz, 4H), 4.09 (d, J = 5.8 Hz, 2H) 6.82 (d, J = 8.3 Hz, 2H), 7.03 (d, J = 8.3 Hz, 2H),
*C NMR (125.7 MHz, CDCls) 6 26.5, 26.9, 29.9, 34.2, 34.775, 34.782, 36.4, 36.8, 38.3,
41.9,54.1,57.7,65.7, 66.9, 109.0, 111.2, 114.3, 125.9, 130.0, 133.2, 156.9. A mixture of
the above free base (310 mg, 0.64 mmol) and p-toluenesulfonic acid monohydrate (123 mg,
0.64 mmol) in DCM (10 ml) and ether (10 ml) was stirred at rt overnight. The precipitate
was collected by filtration, washed with ether (10 ml), and dried under vacuum to afford

trioxolane OZ527 (350 mg, 83%) as a colorless solid. mp 146-147°C; '"H NMR (500 MHz,
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2H), 1.86 (s, 3H), 4.1 1 (t, J = 5.9 Hz, 2H); 13C NWR
(125.7 MHz, CDC 3) 21.0, 29.7, 33.1, 47.2, 61.0,

W@ 200985888t ep 2. PCT/US2008/081579
2,4,4-trinmethyl -5, 6-di hydro-1, 3(4H) - oxazi ne (46.0 g,
0.362 nol) was added dropwise to 6 Mag. NaOH (150 nl)

c@c@ta 1.16€1. §P§H,|e23jl)‘t?9 4BLXbY Erg YE$), S1BI(§ %@1)t %4 ,9(439.5 Hz, 2H),

then co ort, ext’f act ed
320203.ib \m, TH 31121\74316@)(31 QH\);e?r 20 Gh oA lriZeTIJIHz;/\lﬁhed)ZM()B (m 2H), 4.10

(r byl e 2t AB-429 e P91 373 0P 2Rt 1. B0, 6 08 (0500 3 Hiz, 21,
73 @ P e L Jf S804 2015, BOREEO NS G VR (1257 Mz
CDE{)RY2 135, 261460685 (200800 34.12734.17, 36HENMRTS, mdvmz 88 53.04,
5%5?8632) @‘3,)6%'8%01;%83?(2 61H3] ’24115154221% 25, ggq)_l 2%'19?:';@% ?P@’g@%ﬁ}o 38,
1Mig 1@%@13%.11%1 edcd’ fo#@%f;gﬁxﬁﬁgs%b ? OITISF g?ztxg,z F@;gund C, 65.76;

solution o am no- 3
HytBI8) Napd3Et 3N (8 m ) in DCM (40 rH) at 0 0C was added
dropvvlseasolutlon of BoC2 ( 70 nmol ) in DCM

(20 FI9HA Wﬂ@‘tﬁegﬁrﬁﬂlWrﬁﬂt‘u[%@va@rWl'ﬂred at rt for 2

oA PASE S R A Bhe s7.To

sﬁﬂraslhlmm@mis@afa&i&iuaﬁ@%gﬁa -8 -{4'Q3'- 5%@1@%xy)‘i})henyl] 1',2' 4'-
hexane) to yield ter ut oxycar bonyl am no)
trigxaspiyp[4 ﬁ]dbww(@460(g21 26 ngjnol) B4 petgssium @ﬂrszn@gﬁ 60 k) in]

%’é@} et' %0 a%gDCI qﬁzalideﬁ_;l plpfra%giet;%rF%Xal%ﬁlyge g? 127% g,(}??Z glrn:ol). The

r&c@oﬂ‘iﬁlxt@r@was‘ktl%d fhrraz,h AtdoPC WL ORI (ol SThe 1Mﬁ%)amc solid was
CDA 3) d 27.7, 28.4, 43.2, 51.8, 59.3, 78.9 (br

ﬁmgsd @ff(a@d)wasmmth Ei@4c42 gbuth SFhecfomtizRgigfil{ra@0ovasgyaporated to

d%/nﬁs el.{]“rx.ggr ‘2383%%3’?% Wéidg%gv% 1ss vé@&%@%c (%0 gﬁ mk%@wﬁh water (3

x 78 mi1§- dfed el MeSeR hnEtifrddO R8BioMAL o f Bh O 1 VERP kﬁve‘ tRe BSMed free base
(30 m) at 00C was added dropw se diisopropy

assw edpdess Isobd: | Tat aeSO(lwmmfrthe algve Srendhge in rEtDGM(QQmI}m)WC was

88 diRiipe b Sl Ot S BRuoait b @Y E oL I8 il sther 10 mi).
Tﬁ@@salﬁﬁ%p@emﬁ% Jzaseﬁiué% fvdraaﬁéa Witk emelt ﬁsg;[ P, aﬁa hh@diunder

Yo ether in exane to y|e epeno et her
VE(C@uﬂl?at g0°Graffag trioxeline D Z534 (055! g, 5% ks ARl of16800NElzmp 156-158

G Nhagt s Rpt v s 955250 i 2 b881 Lot e, 2.08-2.17
(r{} ﬂf) fB4 és] 3H)62 18 Fizéo 6@114_)42@3 i Bo %rn’_él'ﬂ 17,3%—%3((%.1%}11) 3.34-3.44
(mAHzH) 6:15(1}33934 (hl235H)4,3 %G(dBJ 24 15Hz lH) 4.02 (t, ¥ = 6.1 Hz, 2H), 4.28 (d, ] =
12.2 Hz, 1H), 6.86 (d, J = 8.8 Hz, 2H), 7.14 (d, ] = 8.8 Hz, 2H), 8.08 (s, 1H), 9.70 (brs,
1H); *C NMR (125.7 MHz, DMSO-ds) 8 23.63, 26.00, 26.40, 31.48, 34.27, 34.44, 35.97,
36.13, 36.27, 39.93, 40.87, 41.64, 50.68, 51.51, 53.63, 64.86, 108.31, 110.72, 114.60,
127.65, 138.48, 156.67, 161.30. Anal. Caled for CsHysN,05S: C, 61.36; H, 7.64; N, 4.62.
Found: C, 59.91; H, 7.43; N, 3.76.

cis-Adamantane-2-spiro-3'-8'-[4'-[3'-[(trans-4'-

hydroxycyclohexyl)amino]propoxy]phenyl}-1',2' 4'-trioxaspiro[4.5]decane p-tosylate
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(br), 28.4, 31.6, 34.6, 34.7, 36.3, 36.7, 39.2 (br),
41.9, 51.7, 64.6, 78.5 (br), 108.3, 111.2, 114.2,

wWa20096588388. 3, 154.4 (br), 157.0. Step 5. A m RETOUL200$/081579

t he above phenol ether (410 ng, 0.757 nmol)
and/ 7-t ol uenesul foni ¢ acid nonohydrate (3.10 g, 15

R, 0 Wk gl bt ettt 8-y

brorh@profoikg)phiehgl]-THE", Mndxafpiqu Sjdetane ((B@(M #M.26 fienol) and
wat er suspension was extracted with DCM (3 x 30 m).

pq*ﬁéﬂwllbﬁi)étﬁ §2.QR gbincasgionHele, (5Q/H§}1@td't Wis pddedtegnsde” x

AR p o205 003500, IR 1 s

afdicddled BAYTH.ibck garfoedl)d @ﬂsdﬁltér@dl ofmas wakipsd witlREtOAc (2 x 25 ml).
nonohydrate (123 ng, 0.637 nmmol) in ether (FZO m
The pombiged filtrate pgs cviaprraterhie dsyness mdeaw@cunas belr¢st 2 dissolved

11‘5%‘%%%& n§§0%f) i‘isgm@r |1t§13n6 ter (2 %Q ihée ov nﬁ g%i% cgﬁléered
Réfhiot/ &l (ﬂ"@l\w@ﬂvdﬁp gddhd aé’s@e fidd UHB@S(MOIM’S’@ solfdD@oI) soltion of the

1.38 (s, 6H), 612030% 7 (t, J =6.1 He,
aby, fro base inditOZyq) (10 mljat Csmas@qifled dnppwssegasso(qtlonpfﬁ 6.1

toé%nes@l} clacc%l(no\lioffyd;atg ((i&k%,z‘_;mﬁ.;no}hm( e&lger j 1(; m}) g’hﬁiesultmg

pebelpitaté- v fllired, waklled WHBCethiMR 3(< APml), dem@gd%) vatuum at 40°C to
21.32, 25.76, 26.50, 26.89, 31,64, 34.74, 34.8

afferd4tioxd@neRZ538 (0789 gM2%)as axlaBss 88ids0p 11*(8814115’0 'H NMR (500

b riisolifohn-128 GEankdhartan . 18 Bty o115

(rﬁ6zﬁ{3); 2Izl9 (3 3?13,%2% e2262(¥§n 15%9112@1—?12@@ 313), 4td1 (BrsI9H),¥.70 (brs,
. arran a |
1£5, [6285(@ éFr&a}]ﬁ@rZHh7 4t b &£t rmmssm J = 6.8 Hz, 2H), 7.49 (d, J =

7§ﬁz§?§8§%§§ﬂ§?yﬂh qﬁma&% L) HESBMS 203 956655 o5 58 03,

2@6@%\876\@@53 $P06,343 1 8427 B6.42 36 Q@owet WQ’SVQ 95‘&8‘%4176 67.82,
-tri oxaspi ro[ 4. 5] decane (0

1%%@0550114@8 Q8681 7096, d28.60, 1'235 1@ 13_8 @@, mmms) wmw Anal.

A AR e AN A e 380 7
m xt %%dﬁ’lﬁ{g@ﬂe-ﬁg Q-8 [II" thdots 4 - A ﬁ?@ﬁﬁe%@(y@@{éﬁu-

mat eri al , ate was concentrate
1\ o' tcioxvesghinei 4. 8] deedier mésmamw)lélﬂ) Stepet Tiome stacadaolufioa of cis-4-

arﬁ%‘gmglwgggé ayéchﬁwln%? @“6 8i %' et qug 'rrgeﬂgé%gn% ¢ il cracr,
(ffqgiﬁ khyed ra@&égi 1§9¢2¢Q1 g 6J6 I{P%h)) Th@re@%lo}ﬂk nﬂtﬁgﬂ' gs gtﬁ%d at rt for 3

réci pi tat’e” was
h. After removal of the solvent the residue was washed with water (30 ml) and dried in

vacuo to give fert-butyl cis-4-hydroxycyclohexylcarbamate (0.80 g, 56%) as a colorless
solid. mp 85-86°C; 'H NMR (500 MHz, CDCl;) 6 1.30-1.74 (m, 8H), 1.45 (s, 9H), 3.48—
3.60 (m, 1H), 3.86-3.94 (m, 1H), 4.46—4.60 (m, 1H). Step 2. Diisopropyl azodicarboxylate
(0.32 ml, 1.68 mmol) was added dropwise to a mixture of OZ288 (0.5 g, 1.4 mmol), tert-
butyl cis-4-hydroxycyclohexylcarbamate (0.3 g, 1.4 mmol), and triphenylphosphine (0.44
g, 1.68 mmol) in THF (50 ml) at 0°C under N, atmosphere. The resulting mixture was
stirred at rt for 24 h. After removal of the solvent, the crude product was purified by
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filtration to afford trioxolane Oz543 (0.51 g, 72% as
a colorless solid np 140-141 0C, 1H NWR (500 MHz,

W@DHObBFss@ 1. 54-2.16 (m 23H), 2.37 (s, 3H), 2.HEGFHRSHM8/081579

(m IH, 2.56- 2.69 (m IH, 3.16-3.26 (m |H)),
3.32-3.42 (m IH), 3.59-3.68 (m 2H), 3.72°1.08 (m

%)—0&}12%333 fré ét%m %;fard ﬁlcgegl(réfijp}je}lor?ﬁm% gZ |71%) 1}13 %}%olorless

s¢lit. ndp 0415196z, HZ*I-MR asno:MHz b@ch) 5|1 H)8~1 BBQ‘TNB/H) ,(1145(s79H),
148~ %é6(@43%1é> 23@ af4 (@61171@341523@@ (rr53Heg4 0%gh B78<m 1H), 4.34-4.48

Rolhs SO 55 Vi ogis 1530t 28 Hnti A M, cocy

5]2551741?)6 8T V28AR BT AFREEF -39 [B2( 84.94,-34.79, 36.39, 36.79, 42.05, 48.76, 75.07,
-am nocgcl ohexy”~met hox

155431125 115 51@|7r66l[ o4 d sk eI Step 2 cmisyie itbpabove
pﬂ;eno]_gth%r iOz: % %90%(? I%m e%ﬁ 10§ M Masf%l 1{1}8’]{1-%13 F6 glé)t W3S stirred at rt for 6 h.

exanecar oxyI i C acl

ThY edsari %édﬂ}ﬁta(te ﬁ'a@ﬁgereé offf/wasHRH )\Nlﬁf@hérr(B @hﬂ)/ |aﬁ<ﬂTHﬂ@d {ndvacuo to
m) in CH2CIZ% m) was added BoC20 (1. 20

afiprgl tyioxaiee OLST (0.4 8nF6% ) ase waderlass balide mpat67|=ﬂ68 °C IH NMR (500

ME TRk Qe 0B RY Bl e o P 3 Wl 8.2 6

3Hi),\e4 RS 1H) 3.0 b, wcfﬁmqt)omxbmmeh 1H) 686 (d J= =5 § % Hz, 2H),

cycl ohexanecar boxyl i ¢ acid nethyl ester (i
748 (d oBdriloZE)sblE dbrs A8 C'CBNMI( 1251 MR, Dmmé 25.99, 26.40,

2@’9 éf_ﬁld 37 4353%2%6%({%3;% 362, %g%f%g]&ﬂ%g%% 081%11 710.73,
1(5)85 IZWHX)éIﬁB @rg 71(5%035%)2113 gla&glzf%gg%ﬂi %slit%b"% f12387N, 2.55.

F@lﬂ(iigl 63962, 7.185N1331.175. 86. Step 2. To a solution of

b |
TSR P et g 2.
tl‘ﬁ@sblrbfh %H%@{nie%&sWa}e @s3bhFS e 1) a@@i%tléﬁj QP%SO%(GO ml, 98%,

dr opw se hi um borohydride in THF (
lﬁﬁmiu)l) fitotd Wheds odded Mirdpwibe MeCIN (26tohly D48 mﬂ)/ﬁlaﬂllomed iby 3-methyl-

1 tpdrgie (P ol A0 il i e Sbian Wi %Tzr?qt#uaréﬁr@m?dc’r(la@ then
p(')ﬂr):d oﬂ—tla‘?cepb?b YIS, a‘ﬁﬁ%x At ﬂl’rl \éﬂhEP?z%( éﬁ ?mfﬂ) a‘r | 8&% 87rér was alkalized

, Wwat er I ne
WMbS@M afyi Na@He(diSO anptoqihedtand ertladtal with ethdr (3ex 15Mml)y The ether

B3R B AR SO LR, P o,
evaporated to dryness to yield 2,4,4-trimethyl-5,6-dihydro-1,3(4H)-oxazine (46.5 g, 91.4%)
as a colorless oil (unstable). "H NMR (500 MHz, CDCl3) § 1.18 (s, 6H), 1.69 (t,J = 5.9 Hz,
2H), 1.86 (s, 3H), 4.11 (t, ] = 5.9 Hz, 2H); °C NMR (125.7 MHz, CDCl5) § 21.0, 29.7,
33.1,47.2,61.0, 154.8. Step 2. 2,4,4-trimethyl-5,6-dihydro-1,3(4H)-oxazine (46.0 g, 0.362
mol) was added dropwise to 6 M aq. NaOH (150 ml) at rt. The resulting mixture was
stirred at 80°C for 20 h, then cooled to rt, and extracted with DCM (3 x 100 ml). The DCM
layers were combined, washed with brine (3 x 100 ml), dried over MgSQ,, and evaporated
to yield 3-amino-3-methyl-1-butanol (11.0 g, 29%) as a brown oil. [Note, the brine solution
was extracted with DCM (5 x 100 ml) to recover 3-amino-3-methyl-1-butanol (10.0 g,
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NVR (500 MHz, CDCI3) d 1.00-1 .15 (m 2H), 1.44 (s,

9H), 1.50-1 .64 (m 2H), 1.79-1 .86 (m 2H), 2.02-2.08
W@ 20958859 3. 39 (brs, IH), 3.46 (d, J = 6.0 Hz, PQH$2008/081579

4.39 (brs, IH; 13C NWR (125.7 MHz, CDC 3) d 28. 18,

28. 40, 32.89, 39.58, 49.84, 68.06, 79.07, 155 20. Step

20 PUARYRER iz el PP 0 Tk 2 B IRy o 3,

3r830k,)),= 5. 6tHiQQHy;I 3C'NMR (125.7 MHz, CDCl;) & 30.9, 42. 6 50 6, 60.2. Step 3. To
1) cyclohexylcarbanate

trafts-(4-hydroxyneth 64
a'zo]@l@ow%ﬁ)amla%é methblhéhwapw& BRign 0 pm@;salgi EtaNz& rmlgrm PCM (40
o1 R0t b Sy YR5GS BADE, AE3L 0 By b BER1 o

THO ké&ﬁmn,g rhiﬁtﬁuré knagl @tu@éd)ﬂliﬁfor\ﬂﬂis eRedotdd with BMter (3 x 20 ml), dried over
cr stal i zation fromEtOH to afford the desired BOC

Oy and genceptrged. g hezgsigueasaspusidied blydlash slaomatagpaphy (silica gel, 0-

5%‘%{&8%80(}.2 h(lsganNeg% &5%%6%5’%’bf§mﬁ¥%%g’yﬁlml%) i L{H%Q%l 41%%@01 (220 g,
15%) as acélarlé@rosl, IHHJMR?(S('»'@M}% cbelﬂ')gw; @32'} 5 & 621791 4§f(s39H2) 1.87 (t, ]

(brs,

—I-¢z3 HerIE? 233 (iszm(l(fmzsm (u;mz 6.XBel Z)), ¢. 9§dbzs61H)363<8NMR (125.7

i Focdls i 35 529528 Lo 35 Byt gon o

olzhhs?(§9o b4 26 m:ﬁ@l? tﬁ%c rﬁ% 3;%1111&@@6 %% 317%7111141%17)1?‘0%

. A mxture of th vative
batndyml@ﬂy(amIBOMmtﬁyHﬂ -butanon(761 mmﬁln)mmasamttﬁtgme@isaml 6.00

o] N B A5 P B8 LHASASE t 0 s0m.
3 b hhdl) Inr]D@N/Pgl@riﬁ% %Slﬁﬁ/g%n&ure%@stlﬁ%d %v§r9 C?SB'E |{B&Bwashed with
69 VHz

solid np 16 C 1HN
watet (2% 20 mpl), Zalﬂ)i coficepfrated. Bige r(esmueH)ls pulri feett- . (P5h (clnomatography

(s%l%@éeé@é% eaher jn gne)éanﬁﬂqzylezlg }S}gnq]ge’—%g (gjgg §7%) ppa whlte semi-
sc?ll'd) IHY\JMQ (66@ MHZ (ﬁ)@l?"?i 33'(9 SsHY, 1643 gé%ﬁ) 136@4 3@. R, 2.11
(tlJ 65 1 HA, ZH,), 236—2161 (1B61HY); 4. (Bl&t 80= 6. 4H@4H%74$8&@3rs 1H), 6.82 (d,J =
8 s ainT LhiL 3 =57 He 4 'pﬁ%k[(ﬁ’ssi ¥iire Glhiey 26 Boafy B, 27.5
IR Sebod | S hptentbl dio 31t 163N KA 112

14.5- 120 aR8. anEs424 @p),16738. S&p-a. A m(ﬁumwumh@phe)mhetwr (410
trioxaspirag[4.5] decane

mardis "ngéc}ﬂlf‘nﬁp'ﬁ?lﬁg’feé%lifﬁc w4d BRghuate (108, 1S maed) in THE (10
i \Wad G of & 180 0 b it BRALO 86 Tl G1dafied With WBMNGPREBH 1o pi
= 12. After the THF was removed under vacuum, the water suspension was extracted with
DCM (3 x 30 ml). The DCM layers were combined, washed with water (2 x 20 ml), dried
over Na;SOys, and evaporated to give the desired free base. A mixture of the free base (350
mg, purity 80%, 0.637 mmol) and p-toluenesulfonic acid monohydrate (123 mg, 0.637
mmol) in ether (20 ml) was stirred at rt for 1 h. The precipitate was collected by filtration,
washed with ether, and dried under vacuum to yield trioxolane OZ539 (340 mg, 73%) as a
white powder. mp 152-153°C; 'H NMR (500 MHz, CDCl3) 6 1.38 (s, 6H), 1.61-2.03 (m,
22H), 2.07 (t, ] = 6.1 Hz, 2H), 2.32 (s, 3H), 2.41-2.50 (m, 1H), 3.98 (t, ] = 6.1 Hz, 2H),
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m xture was cooled to rt, filtered to renove the
solid, and was concentrated. The residue was purified

whooenssssal | i zation from EtOH H2O ( 1:1) to afPCr/US0s/e81579

free base as a colorless solid (0.40 g). After the
free base was dissolved in ether (10 m), a sol ution

| froni 1 t _
6958 gjtg%zkg%&‘rg}p v o138 ﬁg‘%ﬁ%}&%ﬁeg} E)‘Ptja kg D57 (4, 7= 7.8
HephHE 86 (biy 3H)] ‘t3ca¢MRr(1w7MH@r@iDCt39 omban@s ?X%?soa% 89,
a colorless solid (0.42 154- 155C TH NMR

319803k 34(&3613@)41&6\821 3§ £ 545351&3 6@4—1)08 49, 5b1.33,104.39,

Ez&*bs 21%?)51 P28, B35 531H14o %_3 ‘iﬁé%%g?segﬂg A mc%q;gf%r & 28.Noss: ¢,

66.530H47.3%, \m. 28’r|'ﬂ)0und' (3866473481 (7r90 RiH»,026. 75 (d, J = 8.5
H22H) 7.1 1 (d, 2H), 7.19 (d, J=8.0
Hz, Qqﬂ)Adaanwa(ld-Z splm-@ 81 [|4|2-[2'Zte)rahyﬂrdﬂ',fbmsa,zelmﬂ (5'H)-

bRt 2Bl gt IS QB8 v i

adetndhtaneS2spifd-3' {@32‘ lﬁ&n%@bhofé@ 19@ @Zinoyléls ird{35]decane (0.50
114. 38, 125.84, 127.94, 128.9

£1148 ganol}, MH@@ornBﬂinzaydmnhuondeéO %Igflo82 m&mﬂsammsag (2.00 g,
lﬁS 64' %’1 drl_}l' acztogﬁhlewSO ml?was Eeal'tjedd at 68 °C ?or 243}1 Ad’[er the reactlon
nﬁﬁuﬁdﬂﬁmmeco ¥f $itetel 18 renSovel the sd1R méteRAL MR was foncentrated,

oxaze
nge yqsrcg\pow]vmsm@/wqth IWa‘;ez (0t anidaixiad pi vadud. Fhalendanprodudt (0.50 g)

e MR
.20 & 121 nfhol) i étﬂyi%%&h{equénﬁi &J@&ﬁﬂ%d (ﬁlqu'e&{ntétf o4 & %8s BRlcled by

and pot assi um car bonat e . I N acetoni
filttafiomds aﬁ@tdetdomimmﬁZﬁhb(O ﬁbg hm%)msm ldrhbes {did34tp 191(»141 °C; 'H

NEIR FsitEds By ool S e bpasBra, é’&n?’"@ﬁﬁ%ﬁam 1H), 2.56-
260 lheiagl ofd-338dma mgg%muz @ ?ﬁf)oﬁ 20X 83'5 191, 38 _4.08 (m,

conbined filfrate evapor at e drynes 1'n vacuo.
6Hp&.37edidd(m, RHS, 617@81;11%810 Hz, H{D%l 1(@0J #18)Q Hweded.18 (d, J = 7.5

i 3 x 25 d f | t d,
HA A1), St dite 27 S5 AADM s3] 0 o Vr CMER (95 VB EDCl) 5
1; a
21,35 25355 2638, 7 85,31 59, Wk RE 9641 OB 43?4 5%, ?é 6.8 s8.02,
631ﬁi),|6)3 a7 6@125,81‘08(3]2) 1 )14 rﬂh@lZ( e31100 |1ag 9391282189/\15139 93, 140.25,

filtered, washed with ether (3 x 10 m), and dried
l‘bln%ﬁer”ééguum at 400C to afford tri oxol ane OzZ549 as a

col oEt’k—%ﬁan’?ﬁitLﬂe—&%pﬁ‘%—ﬁ-’S'-Eig'%(ﬂans-4'-aminocyclohexyl)methoxy] phenyl]-
1',2',4'-trioxaspiro[4.5]decane mesylate (OZ545). Step 1. To a stirred solution of trans-
4-aminocyclohexanecarboxylic acid methyl ester hydrochloride (1.0 g, 5.17 mmol) and
triethylamine (2 ml) in CH,Cl, (30 ml) was added Boc,0O (1.20 g, 5.50 mmol). The
resulting mixture was stirred at rt overnight. After removal of the solvent, the residue was
washed with water (30 ml) and dried in vacuo to give trans-4-(tert-
butoxycarbonylamino)cyclohexanecarboxylic acid methyl ester (1.10 g, 83%) as a colorless
solid. mp 80-81°C; '"H NMR (500 MHz, CDCls) § 1.05-1.16 (m, 2H), 1.46-1.58 (m, 2H),
1.44 (s, 9H), 1.97-2.11 (m, 4H), 2.18-2.27 (m, 1H), 3.41 (brs, 1H), 3.66 (s, 3H), 4.38 (brs,

42



10

15

20

25

30

mp 158-160 OC. 1 NMR (500 MHz, CDCI3) d 1.65-2.05 (m
25H), 2.28-2.32 (m 2H), 2.35 (s, 3H), 2.47-2.52 (m

WQ@RH09/0E83P-3. 35 (m 3H), 3.82 (t, J = 5.9 Hz, PEY/PSBOYB1579

(t J =5.4 Hz, 4H), 6.75 (d, J = 8.8 Hz, 2H), 7.10 (d,
= 8.8 Hz, 2H), 7.17 (d, J = 7.8 Hz, 2H), 7.77 (d, J

1%@ Nl'Z«IR g& 7 %ﬁﬁgéDg@ 3 27'7'9')2%8 %%@22%@%%3 4187?V'?H 63, 79.22,

13&16,3],75% Bfep B o32solBton/dl, rrakt-493ert-53. 14, 55. 63,
57.33,. 63,22, 64.56, 67.28, 108.31, 111. 34 114. 16,
bytoxyeagbonylamige)cyqlohexgnecatbpxyhe acid apthyd esten@.Ghg, 3.89 mmol) in

631516546331)%@0 i fc@ 6ﬁﬁ gJ6a§ gg}&é%iq!}'ée»b% S I\ﬂl(ﬁ’t}llﬁygusb%%ohﬁndz W@ THF (1.95

nﬂj H3hdmnain falosved -bs'ﬂl MdttBluﬁBﬁ‘reE}é/'lboﬁélhydﬁde 1rn‘DHB WO ko myll 9.89 mmol).

h l]
The Sosting Tipiss s Siareatrt forga b 96 i Stk wiep sber (36,00, The

rrgxtu W45 WHRled itk PAO (e%ya yfd?%‘ Za)ggé}l JWa%? (Q X 51%11) a%drgm?ll )(5 ml),

tri phenyl phosphi ne

dtied etfdil)M@fDn diltered, Al dﬂncelﬁ&ieﬁl‘ko fotd tekﬂb@ﬂ)’craﬁbﬂ%-( 75
00C was added dropwi se a solution of DI AD

t
h}(dzosignethzzl)Mlqhﬁwlyarbﬁnqtﬂﬂs ¢ 5loptpss solad (@89 £199%). pp 4125 °C. 'H

NN SYELHBLCRAING EODETS iRyl PBLESM BBy B, 175-1.50
(meaidy, 2(02-3.08Q@mibH), 3059 @6k, aWe)3. MR ~ @@@IZCQHJQYHQ@ESGQH), Be
The residue was crystallized fromE OH (75

NMR 61257 M 4R{Aah28-28.5381:40 32 89&9484 ‘4984, 68. 06 79.07, 155.20. Step
3 b[r)ﬁga% e:%s/()dico 0 y{aée %)269gm1 g%% RS p%%dé%(g %%ﬁ@s% oa mlxture of
O@Q@B@ Od 512 86 n%n@lz)témbugﬁ |f»ans-24 ﬁ;dr%x%etﬁﬂ)ﬁ) }Jcﬂleyéﬁcﬁgamate (0.64
&(2180 mmﬂl}s agd theaﬂphostheio@d 2 3 24 n&nel) mTHEm;o ) &®°C under

A{ 'IEI&; reiujfts n%?%ﬁg%e$%t %l;rrgﬂ g{ﬂ; &?&ﬁzﬂ\ rr]treamn(()eva 0’[S Rle solv%nt the crude

plodb&XPEHukiPled b9 LAREANALOR HOnDRIOH & a1 the (?e@ﬁled BOC derivative
pot assi um carbonate (2.0 g) in acetonitrile (50 nl)

(Onidsz, 3 trachs mmopsintsbs sedid( mp5t§3—b§8°€ 112 NWBI(FOGMHZ, CIXElt)at 1.07—

12Ty grc B b PP TD Feed 8P 4o h et B i 32

T £23.0H2DH, )4.39T(48s, qmbfg geds, fri-l 6.0 atLoMms, ﬁY@p?L@@ﬁztﬂ{) Be

dryness i'n vacuo. The residue was di ssolved in Et A
N(\/Hb(lﬂ5)7 Mz REXCly)i d 26. 4@ 126r87( 38.%2,28.54, B 1.64y 32280, 3ve, 34 79, 36.38,

SABE b, 5 s Y R S s, 1585, 1550
lﬁ.@(Step 4. A mixture of the BOC derivative (0.40 g, 0.71 mmol) and MsOH (1.5 M in
THF, 12 ml, 180 mol) was stirred at rt for 4 h. The resulting precipitate was filtered off,
washed with ether (30 ml), and dried in vacuo to afford trioxolane OZ545 (0.32 g, 81%) as
a colorless solid. mp 168-169 °C; '"H NMR (500 MHz, CDCl3) 6 1.11-1.27 (m, 2H), 1.45—
1.59 (m, 2H), 1.64-2.25 (m, 27H), 2.44-2.54 (m, 1H), 2.80 (s, 3H), 3.04-3.16 (m, 1H),
3.73 (d, J= 6.0 Hz, 2H), 6.79 (d, J =9.0 Hz, 2H), 7.10 (d, J = 9.0 Hz, 2H), 7.61 (brs, 3H);
C NMR (125.7 MHz, CDCl3) § 26.48, 26.88, 27.65, 30.20, 31.65, 34.74, 34.80, 36.40,
36.80, 42.04, 72.24, 108.44, 111.36, 114.29, 127.62, 138.39, 157.30.

cis-Adamantane-2-spiro-3'-8'-[4'-[2'-[4'-(ethoxycarbonyl)-1'-
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(10 mM) at 0 OC was added dropwi se a sol ution of
nmet hanesul fonic acid (0. 12 g, 1.22 mmol) in ether (10

WOork009/034889 resul ting solid was filtered, washedP@i/Uk2008/081579

ether (3 x 10 m), and dried under vacuum at 400C to
afford trioxol ane QzZ555 as a colorless solid (0.55 g,

oS B i e .
nfixBide &f G2 acﬂmlarﬁahﬁe 2- §p1ﬂ023'§' %ﬁ :L(Q'mroﬂl\t]ﬁ:tim?gﬂgeriéfé 58, 22(,4'1

, 3.94-4
t@%?pl(w 5]decalse é@rngg 151 mmpl)gethyldl -piperazmessarhoxyiate (0.40 g, mmol),

oA K000 B g ol i kbl B0y vt

n3oturdwadcoded It Flterddlo Iémovethdbolidy Bn®was Bncedtrated. The residue
108.31, 111.31, 114.19, 127.64, 138.69, 156.75. Anal.

waa Petfiedpy @stﬂmm@om@oéwﬂ <1 1) tomffyad pare fredgse as a colorless
S(l):lf R)gflé) a@aA T éx% ee ’base %s d1%§01\teg i Fther (10 ml), a solution of p-

ane-2-spli ro-

tdluches@fIniOsN ¢ onekydrax Y0.pHenl dthyl’ ac&ateéz ml) was added. The
tri oxaspi roEi4 ggidecane hydrochl ori de (Qz556). After
p@zmtatefwztseco gefed by filkatign t@aﬁerdrfﬁoxglalmgldﬂ% 8ot valdrless solid (0.42

e )8 Frial > N VP U122 Ud ERHeafid so-210

(ﬂayzmj brats,oM)t 2485 66 &ntr}gpmhamz §¥5§1§) 32433 .64 (m, 4H), 3.66—
col orless solid (0.28 370C, 1H NWR
3 @3dm, RH2, 4. IVMRGAN8 Y1, 43&74 481(n9‘2H()nQ T30HY = &5&&, 20p0.11(d, )=

oo 13500 Syt 70 1058 480 o B, v

(1(2ksr7SM}sz):Ddl33)© MVR 012%, 76 Mbi26.43VBDsd, ﬂé@' 324799% 39, 36.77, 40.72,
26.00, 26.41, 27.16, 31.50, 34.30, 34.4

4201 2. 740698, 62183,48,85%6 90957, 11091331414, 1&,025&4 ]]2]76941328 95, 139.97,

T S AR I SAS DB P s

Find? C743.99/ §- A8 gpe- 2-spiro-3'-8' -[ 4" - (c/s'-
| - ani nocycl ohexyl oxy) phenyl]-1',2', 4" -

t r i ox@asidaminkabe-3eparee3’ Fﬁ}d#‘e@éﬂtenmﬂngdr(el(,%ﬁiepmﬁﬂseﬂ)-

o glrbeay 1036 i Sspicyd i dant - Reiate SOZSH0) 16 heimed
mgxtul% S&isTRiantdhe Qt:{i)\é - QL (. &‘3190}%@0% Xﬁ?%héﬁ?ﬁ gd % 4the

preci pitate was col I'ecte y filtra
trioxpspiel 40 kleCitie50.68%, .26 hmol) @sd petabsiwin Corbatatg (2. Bg%n acetonltrlle

(5'(5prﬁ1 o 1 @Oﬁgnéyggw 500 o%r@g%%é} g? gp%q)l(ﬁ) ét rt. After the
réctolr rﬁuéére(\ms stirred for 48 h at 60°C, the inorganic solid was filtered off and
washed with EtOAc (2 x 25 ml). The combined filtrate was evaporated to dryness in vacuo.
The residue was dissolved in EtOAc (50 ml), washed with water (3 x 25 ml), dried over
MgSO,, filtered, and concentrated. To a solution of the crude product in EtOAc (10 ml) at 0
°C was added dropwise a solution of p-toluenesulfonic acid monohydrate (0.23 g, 1.25
mmol) in ether (10 ml). The resulting solid was filtered, washed with ether (3 x 10 ml), and
dried under vacuum at 40°C to afford trioxolane OZ549 as a colorless solid (0.68 g, 82%)).
mp 158-160 °C. "H NMR (500 MHz, CDCls) 6 1.65-2.05 (m, 25H), 2.28-2.32 (m, 2H),
2.35 (s, 3H), 2.47-2.52 (m, 3H), 3.32-3.35 (m, 3H), 3.82 (t, ] = 5.9 Hz, 2H), 3.97 (t,] =
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IH), 6.02 (s, 2H), 6.86 (d, J = 8.5 Hz, 2H), 7.12 (d,

J =8.5Hz, 2H), 7.78 (brs, 3H); 13C NMR (125.7 Mz,
WOMBO038SE) d 24.97, 26.00, 26.41, 27.16, 31.50PCBUSBAY/081579

34. 45, 35.98, 36.27, 40.91, 48.53, 69.69, 108.34,

110. 74, 116.1 1, 127.77, 136.18, 138.34, 155. 33,

7 a
3, 80840 4y AU PRACN e 8, 3 .12 i 0,
7dﬁ5dm=aﬁasnﬂa,rm{)21@sl (b]s IH)S I MNMR @25 (72D CPIOH)iordil )% 24.48,

2@4%&5@@&&#@ BPéae?éa%ﬁ% TR AP RPE Tl 5853 o 5563, 57.33, 6322,
6%‘3@'\67 %’%% )92(’1?1 N$£hESH (7% 57 87, 15848 E'i?ilﬁ 1'4613 142,01,

vvas a ded dropwi se "a sof uti on

16643 A netnesiod foer0;eHAaANOYS N0 e84 Ht7e6 7 !, 2299 Foundl &, 66.57; H, 7.69;
mml) in ether (10 mM). The resulting solid was
Noil|%8er ed, washed with ether (3 x 10 M), and dried in

A T A e

n(n&mapMim S]Mﬁ)m@kylatsﬁezwﬁ) sfap 1221d)a, soButidh o(fsozﬁS)(s 00 g, 8.42
2. 47- 3.04-3.12 3.52-3.58 (m
mpppl), %brenmsﬂ(lﬁapolz(w4 21244 m&B (tpDg lphmspmnm@ﬁéz g rh2.64

n‘%:l:%l), aﬁd Ig)?té&lal?i]nﬂé %g I]il_‘zl_qz S%_I;;tho}?wg(f'r(ﬁ{F (]7 5 n}ﬁ g?gli% was added

dﬁiﬂ)mse7a soTut{dh of DIADY (856712 2.63hmo 1n SOIF((25 $nl).| After shding at rt
125.7 Mz, CDA 3) d 21.29, 26.38, 26.78, 31.5

ogem t, t13?45017\16nt 98s Bmovegd ipyacug 1T1@1re51gge 92s dgg)lsexi in EtOAc (100

of Gl O 3 Uy s %ia%ﬁ%tra%éh%egfesidue was

12@[61;%35 Hﬂ%ﬁi;ﬂ?zﬁ (B mgﬁo afford bis-4daintde- 22s;5|n3) 3 Egupncy- C

b@mqh@mmmmgu 2.,2;,'§| ‘rr@xgs;mgr [4.p Wlecgne'as @golorless solid (3.60 g, 87%). 'H

NI DS P GOl DM b 47 2o s S (g =4 He

2H§’|3U§6 ?@2 y 0k, 4@%32?1&)6 sﬁ(@q&es 8 L0801y, 7.1t @B 13 Hzl PH). Step 2. To

C was added dropwi se & solution of
a mﬂr@i mlmed)f (cb-adpBragtand-229inrB8) [ 4- (4 Bra@aebuteQ)phenyl | TIH2', 4"

TS e A b Feh i
(30 ﬂl?’(@cis%ﬁgecg%gﬁﬁoﬁﬁ I\g 55l C% I6l letﬁm%C%ét g A@teﬁ@legeacﬁgr@mxture was

157 0C, '1H N
stizrﬁdd) for 28 h&t QO 8G3, Tbmmdrg@mc SZ)I@ION& fﬂ&rc(dﬂff andﬂ,w)asheﬁ Wiﬂl ](itlQAc 2x

Zi@j). %hf cor@blzngd (ﬁgtraﬁg %)b;s\ egapg %fi to}?rglegs W uo okhe res;xdl_alellwas
dis$hlvell E%O%c"(lg(a nﬁmashed with water (3 x 25 ml), dried over MgSO,, filtered,
and concentrated to afford the free base. To a solution of the above crude product in EtOAc
(10 ml) at 0 °C was added dropwise a solution of methanesulfonic acid (0.12 g, 1.22 mmol)
in ether (10 ml). The resulting solid was filtered, washed with ether (3 x 10 ml), and dried
under vacuum at 40°C to afford trioxolane OZ555 as a colorless solid (0.55 g, 76%). mp
146-148 °C. '"H NMR (500 MHz, CDCl3) 6 1.64-2.08 (m, 26H), 2.44-2.52 (m, 1H), 2.78
(s, 3H), 2.83-2.92 (m, 2H), 3.12-3.16 (m, 2H), 3.48-3.54 (m, 2H), 3.94-4.01 (m, 4H), 4.11
(t,J=12.2 Hz, 2H), 6.77 (d, J = 8.3 Hz, 2H), 7.09 (d, ] = 8.8 Hz, 2H), 11.30 (brs, 1H); °C
NMR (125.7 MHz, CDCls) 6 20.62, 26.25, 26.38, 26.78, 31.55, 34.63, 34.71, 36.30, 36.70,
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13C NWR (125.7 MHz, CDC 3) d 26.39, 26.78, 31.51,
34.59, 34.72, 36.32, 36.70, 41.92, 52.45, 56.30,

W®2009/p58868. 89, 108. 26, 111.36, 114.29, 127. 91, PABBESH0§/081579

139.88, 155.35, 169.38. Anal. Calcd for C32H43NO9: C,
65.62; H 7.40; N, 2.39. Found: C, 65.38; H 7.28; N

333%%\4 a%rlﬁ 5t1 .90 5’555 63 65 gﬁ 6§ 1({8 31, [lél 3&, 114 19 1 7?4 13|8)69t 156.75.

Alih@Kﬂa[dd&Bt/C}lHuN@gS 43 , 0217t HXa9R] Nop.36 Eﬂdﬂl@ae@%z 69; H, 7.80; N,
hydrochl oride (02560) To a sol ution of Oz439 freebase
2(19:80 g, 1.71 nmol) in EtoAc(so m) at 00C was added

d 1M et her.eal o
(0P thssKaaaRBE e el St (o fl aehirody FRR g iR 2.0
tﬂ&ﬁ%ﬁlrﬁ)ﬁ ¥ dééand ﬁydr@&ﬂoﬂﬂb @OZBBQeAft\éﬁM% Flee ‘ﬂ)MOW@ g, 0.88

afford trioxol ane 60 as colorless solid (O

eeoY) wasr;ilsa_czmedmzetmacqﬂe (RRm5001 el ctienal lution .60, 0.60

%q) wgs ﬁ(iiegmg]ééz% 1pﬁ%ff4\%/8a§ cg ec&édg%/ %\}fhl)ah%ﬁo afﬁo géngfs%r%pe 0Z556 as

a@morl%éd)sohﬂ {@@8 §49ﬁ%) (UZB 13’%:0139@ 8?31(11%‘1%{ %8? é\ﬁH%‘bM@O -dg) 6 1.47—

2H) ,
IIQN/IRm(, iQH) 2.442,60aDCI1 B, d. 0%3 $E(mZBH)75 49314. 568m, 3H),3686 (d, ] = 8.0

Hgg2dh 71304 by S5 48 T3 dome i BOR s B payisg-de) o
24\9!?' 26. &@lzgduf @7 1632351%3% I5\'6’534 % 3@@7456 2# 4091948 4b\ 69.75, 108.34,

77. 'Found:’ C, . 647
1so Malrtériﬁamwdﬁma 35533 43{11411 -C[a?éd—ianngmClNQ; C, 68.62; H, 8.23;

NABERE WRBRIETE) T2 oS

'mS ;?t bispmﬁnﬁ?ﬂaﬂg(zg%%o& 832[_9‘-(c}s-Z'laﬂmmk}clbﬂe:SﬁJlﬁrg%Keh‘%l] 112" 4'-

at Q0C was dropwi se a solution of
trﬁmmpas[el Rlde&Mhechydtogeh muiehie (OLIBTRAE trABZ483) freedse0.40 g, 0.88

i) BT 5 ) A Y Fo Bt ST g e
0TI NPT P 10 A 910 g T

trNYBlzﬁlEQIZS‘ﬂﬂZas a(?le(drE:)ss sblﬂi (656% 65%() rl’np 2%4)147?0 A3 VIS (500 MHz,
DR 4 b3nd S5 3554 B0 (. 1181306 A G 3 Aet9—4.55 (m,
8

pgo.0Rt gl Bised ey FsS B o SRt 2y 35 s 3 o

NRER 4125. 282, ,DMSOS&) 034.96126.08,.26%1, 39.18431.85343]1, 34.45, 35.98,
41.96, 52.95, 53.09, 56.82, 58.31, 62.68, 63.79,

3688, 4091, $3.53360.69, 1148 3%, 1 Hb74,d86.11 412764, 11643.068.34, 155.33,
167.35. Anal. Calcd for C35Hy43NOg: C, 67.47; H, 7.61; N, 2.46. Found: C, 67.25; H, 7.53;

N, 2.56.

cisrAdamantane-2-spiro-3'-8'-[4'-[2'-(4'-morpholinyl)ethoxy] phenyl]-1',2' 4'-
trioxaspiro[4.5]decane p-tosylate (OZ558). To a solution of OZ439 freebase (0.60 g,
1.28 mmol) in EtOAc (20 ml) at 0°C was added dropwise a solution of p-toluenesulfonic
acid monohydrate (0.22 g, 1.15 mmol) in ether (10 ml). The resulting solid was filtered,
washed with ether (3 x 10 ml), and dried in vacuo at 40°C to afford trioxolane OZ558 as a
colorless solid (0.66 g, 81%). mp 149-151 °C; 'H NMR (500 MHz, CDCl3) 6 1.65-2.05
(m, 22H), 2.37 (s, 3H), 2.47-2.52 (m, 1H), 3.04-3.12 (m, 2H), 3.52-3.58 (m, 2H), 3.64-3.7
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c/ s- Adamant ane- 2-spiro-3'-8'-[4
[ -12"-(4"-norpholinyl)ethoxy] phenyl]-1",2",4

WO 200005888PDi r o[ 4. 5] decane hydrogen fumarate (OXSBR200§681579

a solution of Qz439 freebase (0.60 g, 1.28 mml) in
Et OAc (25 m) at 00C was added dropwi se a sol ution of

(A I3CAgiof ((g&H)l% (&4%2&% iﬁ‘j‘)hh%ﬁ Etﬁ'r}ézgz%)s 74 (d, ] =8.3 Hz,

fte stirrin of 0.5 h rt Solve
2HYOV éd] JunglerHx aEum 8 [dhé =28 HduEH)I\HSWt(ﬂ; I uﬂaﬁ Hd ), 11.60 (brs,

h |
1R HE VR (27 e G510 2439, Teuts 20 hedl 54 Vothdadt, 3631,

3?%9%% 81 %ts’?% 9655 6%‘@ ?E@%ﬁw@ C@ 83’3NH§53 78%27h9, 128 88,

159 74, 1140% 14ﬁ93 nnssZsHi) Ana,l G4kcd f&8C3(sHh7NI§)gIS) C,8546:1,b88; N, 2.18.
1 (t = 5.1 Hz, 2H), 3.59 (brs, 4H),
F&H%C(@SH H B.42; NizZléH) 6 62 (brs, 2H), 6.83 (d, J =

1t a2 o St bR gih 2.

tﬁ&xzﬁﬁlroﬁﬁS]%%calfh]h)Qﬂ‘ogéﬁm@%at@(bﬁﬁ'ﬂ) Sk 28lufdéh 107439 free base
108. 18, 110.64, 114.42, 127.50, 134.18, 138. 07,

(QL@@ 8:8}328 meaplpin Etff (20 @) atdd°Covas@ddedidnpmise@ sobsiog 2f maleic acid
’Ad %rr]lgogﬁgl%to FCO(?Q I%l) Cl'hgres[uitm% splid wz‘._as%iltepléd %v'aﬁ?e’d with

Ei@)m gpia QbinAy | ahgtdiied Yih@8AMkdm hi 4o’éc té affbfd‘ {HORSIBAS OZ559 as a
ecane di hydrogen phosphate (Qz563). To a sol ution

c@iprlgwsnbfb Ho6QB0%1%). i LH-8594C; dHlN_B’IR;](SOQ MBzBBC)s) P .69-2.08

(1210 BaSee s Bl F?&%g(%%s%@dge&ﬁ sz 3, 349404 (m,

49?02%1@ (23, 2nm 2}161‘699 &, hennd ¥{ane- 88HASLH) B (d, ] = 8.3 Hz, 2H);
overn| ht at the resulting solid was filteréd
? St%Mlbm@Qfés)(@@(”l%ﬂB)ﬂ ah34dh9, 84 72nibed2, 36. 70, 41.92,

5%%%#31@ 280 P50 a0y 1 Li M8 DTS 88 Bosis 35
165299 Ak, Ce%éﬁﬁart 5%1431‘#01, é065]626@{ (7MO &H)z 391F&ﬂ1d1c9@5 @@ﬂH 7.28;

20H), 2.51- 8 (br
NJ25251HZ 2H), 365 (t, 411(t J

4 0 Hz,
( br s“’évt‘gda“?g‘oit@“% &85411’5( 88144'»@ =7 H}l"ég")@nmﬁﬁ%eﬁ@hynyll 1,2'4'-
35 9gQN§Q]d@éalQ %ﬁf@gﬂogﬁe @%%@s"ﬂg a 2%\%181? 8E%§3 freebase (0.80 g,

1:IZ(D8nrﬂ16],) ldEtI)ﬁG(SO]rﬂlé atﬂf@l"C wa’s?adﬁ@d diop®vigl] Ml&ber6&. HC1 (1.2 ml, 1.19

m[m(il glaeﬁrr]%?:g ﬂ(gml]1 ;,l"?x? :éc{sﬁgglﬁ]thg i ﬁqtpred,zwasiled with EtOAc (3 x 10 ml),

and dried under vacuum at 40°C to afford trioxolane OZ560 as a colorless solid (0.59 g,
69%). mp 150-152 °C; 'H NMR (500 MHz, CDCl;) 6 1.64-2.05 (m, 22H), 2.48-2.53 (m,
1H), 3.11-3.2 (m, 2H), 3.44-3.68 (m, 4H), 3.92-4.06 (m, 2H), 4.20-4.34 (m, 2H), 4.52—
4.60 (m, 2H), 6.83 (d, J = 8.24 Hz, 2H), 7.13 (d, ] = 8.24 Hz, 2H), 13.31 (brs, 1H); 1°C
NMR (125.7 MHz, CDCl;) 6 26.36, 26.75, 31.48, 34.56, 34.69, 36.28, 36.67, 41.90, 52.56,
56.60, 62.60, 63.62, 108.23,111.32, 114.36, 127.85, 139.83, 155.25. Anal. Calcd for
C23H40CINOs: C, 66.45; H, 7.97; N, 2.77. Found: C, 66.64; H, 7.74; N, 2.59.
cis-Adamantane-2-spiro-3'-8'-[4'-[2'-(4'-morpholinyl)ethoxy] phenyl]-1',2' 4'-
trioxaspiro[4.5]decane isethionate (OZ561). To a solution of isethionic acid (80%, 0.22
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tri oxaspiro[4.5]decane hydrogen L-tartrate (QZ568).
After QZ439 free base (0.93 g, 1.98 mmol) was
wale@eosssed i n ethyl acetate (20 ml), a sol uti oPCDS2008/081579
tartaric acid (0.30 g, 2.0 mol) in ethanol (20 nl)
was added. After renoval of the solvents, the residue

L T

(NBRg( 0D nMrlZl) 1rm0/&) (26 ndl). 4fiek. tEﬁBm()mlreRH)s stifre® Zorlov@fnight, the
r%nlgw_g;_%q ?tﬁﬁfl washgg w4th%0(4ﬁ (32q_60 mLI) Qrg} Qrget? lgﬁf:r vacuum at 40
"G ol G eribprert st fp 1 9g 15 g Hs ot v

(sm IGI@IZ GH)G}@ ) 1365&705 @6.228]), 248-3%3 (@3-168, 3.66-3L18 (m SH), 3.52—-
27, 108. 34, 110.73, 114.56, 127

3§§EIHZL§H),1%'@2'§87Z @203 9Arthi2 (O 414r4. @%2@4@1&36 % (d,J=823
H% 215? 1791%1 @ =8 PR, M), 4136 LEOHI R (BB 7 B B3ty 5 26.41,

26/8%; FsBIBALEANS4, 2533@34038 73841.961'52[94, 53.49,-96.82; By 31 065/68, 63.79,
195, aarma}wya%%z JRJSnEAI2 16526 4 -t ri oxaspi r of 4. 5] de

/ Q7571 T
Eera Lt RSN TSR R R —r
tlioXaspirofy. 5]dbémxtﬁymbga{ fanpdrd6C@OBS 629, TPa HlutdorfSt mk@ freebase

and potassium carbonate (2.0 g) in acetonitrile (50

(69 g,vJa%S s HindEtOAqRp o) ahy1°F v@spddgbdropws@ azsmluglonzfsﬁnanc

RO 81 28 mePlb e Bl R BT a ek Ky RAR S | b iffents were

réhdved %ﬁd%@@lﬁn V‘Tﬁé}eﬁﬂ@ﬁraﬁ Bitdfrakd With EtOAE(S0AH)! Tl?éjresultlng solid

filtrate was evaporated to dryness under vacuum The
wiag §ltened, washed mshditOdd Brx K @Bcandbdriadiin vaouosit d0°Gva ¢fford

k3o QP emlaneEbidil @5 PP oot 30T 1R 00 Mz

DMS G 14801 Fich, 8kn),Q.4C1 WRnAdoas 2d48Q@\®8-;(%1 %Hf)oi VJI (toﬁ 5.1 Hz,

of />tol uenesul foni ¢ acid rmnoh drat e
2. 39 (brs, dHhet.0% ¢0J 715)1 HZ aH) éém(bnsn@{)s 61&3c(dwas 7 7 Hz 2H), 7.09

A B a0 Bkl Pl et g1 adbial 1%, 3020, 34,
3%95 0o £S5 910! 5:0'696 §771% 8s. 2% 66’@21 'T@g 1§2r1%)5541 @fli(.?niﬂsgg‘@: 134.18,
138.60 1(55 833H6. 212A4ﬁ1 Tabetl t(onﬂszIIH)Noa @552327!91 (71#0; RH.39. Found: C,
65Hfi g BSND30 L s o by, 21, 6.75 (d, = 5.6 Hp.

2H) ;s ¢ &&Iﬁﬂltaﬂe-l-s%n%-ﬁ-zil -[4'-[2'-(4'-morpholinyl)ethoxy]phenyl]-1',2" 4'-
trioxaspiro[4.5]decane dihydrogen phosphate (0Z563). To a solution of
orthophosphoric acid (85%, 0.125 g, 1.28 mmol) in dry benzene (25 ml) at 0°C was added
dropwise a solution of OZ439 freebase (0.60 g, 1.28 mmol) in dry benzene (25 ml). After
the mixture was stirred overnight at 0°C, the resulting solid was filtered, washed with
benzene (3 x 10 ml), and dried under vacuum at 40°C to afford trioxolane OZ563 as a
colorless solid (0.55 g, 76%). mp 142—144 °C; 'H NMR (500 MHz, DMSO-dg) 6 1.50-1.60
(m, 2H), 1.64-1.96 (m, 20H), 2.51-2.58 (m, 1H), 2.62-2.68 (brs, 4H), 2.86 (t, ] = 5.1 Hz,
2H), 3.65 (t, ] = 4.0 Hz, 4H), 4.11 (t, J = 5.5 Hz, 2H), 6.84 (d, ] = 8.1 Hz, 2H), 6.98 (brs,
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2H), 7.12 (d, J = 7.8 Hz, 2H), 7.74 (d, J = 7.8 Hz,
2H), 9.81 (brs, IH); 13C NWR (125.7 M4z, CDA 3) d
W@0009858839. 20, 24.14, 26.33, 26.38, 26.65, 26.FTI/US2008/081579
31.56, 34.62, 34.70, 36.30,36.69, 41.89, 44.54, 53.19,
57.00, 66.69, 71.12, 108.32, 111.29, 114.21, 125.76,

7 1 . 1 :
e A i G T e R
3¥Fa8n_‘d4 41;356)15 8Q31,H1.04, 96301\56.13,'6173, 65.65, 108.13, 110.63, 114.44,

Adanant ane-2-spiro-3' -8 -[4"-[1"-(2" - hydroxy-2'-ne
1{3?&? PrSA J 2%63-

I per 3lgu@ A athl ' 1yt 4t
Pl Peh b i B PRyt -4 b SRR RATT S 2 0
tﬁomﬁmwﬂldpeﬁnediyaﬁogeh D—t@rtrﬂi@ (OT563). lAfteEUZvlwlfﬁeerHake (0.93 g,
was added isobutylene oxide (1.5 m, 16.7 mol).
1 3R g e e ey AP0 1. sohon 24 aEacid (030 g, 2.0

K
w1y G ortad AnBiakalited, At pemevsl gt e solvente haceidpe
c@staﬁ&%l froild‘Ef@Hth BB6rd MTBXOIMZS6§QS al&oléSess @d)‘ﬁd (l 00 g, 81%). mp

1.64 ( 1.83-1.92 (m 231532 %
1é57416620,481 NMR ‘MplzgGDE 190 1(4ﬁ—125|&)(m 2H351.62-7696 (my, 20H), 2.46~
2600, ST G2 AR L s LR s Pt s fp b g o 280, 685
(dl Je %2 H& @ﬂl) mljordé ;I( 4- 820 Pnlgt 2H) 13|rcO vallR (l|25e7r 1|\4£zn eCD(C13)05 26.00,
2@4@ ﬂn%u B4. 3@n@X ﬂ@ﬁékﬁ@n?ﬁ éﬁo‘ébgﬂ rsgyée .53 élé 215661 B3 37 108.34,
1023 diaisperles dosdgr TR T7a S sl SchST ori 0T K S2.02:

730! Nepbe. kdiRd! €s608® Hves3pw, ixfized by crystallization
fromEtOH H 20 ( 1:1) to afford the pure free base as

a cokistAdmmantane-3-spixosd-§)3[(4'- H {4 (1{-hpdfoxyel 'inetbyletsyl)-1'-

plep byt PheR o A i Bn Sl Eamenstogytate QLY. To o
sk Mlahue cBddaandHE 2B R6IRRLALE WIS SGUIREN Y 214

filtration to afford tri oxol ane 2 as a ¢ol orless
traxiasmro{ @ SEcane (80%g, 13 nirfbal) B6@ pOIEssidrkl chitiengts (20 lgHm acetonitrile

S e 2B 2 B st T 5B e
i XureAflls stipred Foru 2B al 60 °Clide in%gééﬁfc%oﬁ& wadfi1Fl o fffafiwashed with
4,65 (m |IH), 6.80 (d, J =85Hz, 2H, 7.13 (d, J =
E8)Ac tzx 22 H)]). TheX®mbihed Jiltrat8 wais ldzgpo2dted to7dryBess dndet vacuum. The
8.0 Hz, 2H), 9,7 brs, IH; 13C N 125.7 '
resigee 3jas &lsg?ilvsi é@%ﬁ%’@l%ﬁasﬁ%@wﬁ%@é 253mldried over
1\’%@ Gﬁltgtéd 7a¥1d cgﬁce?’n?ratea 61‘(7 8 solﬂgoxpgf the db8rc rg(ﬁf ﬁ‘@%%ct bn EtOAc (20
08, 5, 108.30, 111.43, 115.57, 125.91," 1
mlp48.08%, wﬂs&ﬁld&ﬂ) dro:lﬁ@se?eﬁsohitmh cﬁQ) tolifedestonidraald monohydrate (0.22 g,
1.14 mmol) in ether (10 ml). The resulting solid was filtered, washed with ether (3 x 10
ml), and dried in vacuo at 40°C to afford trioxolane OZ571 as a colorless solid (0.79 g,
76%). mp 152154 °C; 'H NMR (500 MHz, CDCl3) 6 1.11 (s, 6H), 1.62-2.06 (m, 30H),
2.30 (s, 3H), 2.46-2.54 (m, 1H), 2.62-2.70 (m, 2H), 2.74-2.86 (m, 1H), 2.96-3.04 (m, 2H),
3.52-3.60 (m, 2H), 3.83 (t, ] = 5.9 Hz, 2H), 6.75 (d, J= 8.8 Hz, 2H), 7.09 (d, J = 8.3 Hz,
2H), 7.12 (d, J = 7.8 Hz, 2H), 7.74 (d, J = 7.8 Hz, 2H), 9.81 (brs, 1H); *C NMR (125.7
MHz, CDCl;) 6 20.95, 21.20, 24.14, 26.33, 26.38, 26.65, 26.77, 31.56, 34.62, 34.70, 36.30,
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Cal cd for C38H53NO8S: C, 66.74; H, 7.81; N, 2.05.
Found: C, 66.49; H 7.69; N, 1.88.

W@ R®9/AskeABNt ane- 2-spiro-3 '-8'- [4 '- [4' - [ (tPENES2H08/081579

hydr oxycycl ohexyl Jam nol but oxyl phenyy-1'2"~"-tri oxaspi
r oM. SJdecane mesyl ate (Qz575). To a stirred m xture of

36, 69a&' E?«ﬁpﬁf@o 66% 7142710832 111.29,01421, 125.76,121.56,

brom) ut oxy phenyl -t'rT’oxaspir
128.7801 38,481 1229 iynizi2)49a h 6. B@tﬂ&ﬁl@ﬁlﬂ:&ﬁﬁ RN O O, @)83!, i, 8.19;
acetonitr

N e Fauidch 62901 Be 98I 0. 21 ¢, 1.84 ml) at rt.

After,. Uge f,or '

60C. IHaamnaRRRE I S U T Lh iRy m ARyl Bl -+-
pipdridify 10%¢] phenyd]-252 " YtrioX hspics] 45| dee an é p-ltﬁsfyﬁit@ (©ZS72). Step 1. To a
evaporated to dryness under vacuum_The resi due was

S@lpg%pfﬂéayqirﬁxmlmedl(l%ﬁ W) 10 enohida BOHH 1 vamlpwag gdd@d;z@butylene

ogidl: tn=11g 26 Zﬁﬁﬂggﬁi‘?o"\?seﬁ{é}%%%“’a‘q"e N7 dstl‘fr%ﬁ %E{E é%aiéieli 6ndn?(§ncentrated

t(ﬁﬁff&d@&y@@xﬁﬂ@l&ﬂy&bﬁﬁ\mﬁ@ch?lpﬁﬁiyl)pip@ﬂdmé (1.70 g, 99%). 'H NMR (500
met hanesul f oni ¢ aci 0. in ether (10

Mm D) FLOns RS Ios1bdars TEDI L EHdeh iR b (0 21D, 2.40-2.48

o P31 4512 0 dmant P87 I Bl 1M Slep S DG By g0t Bt
96@: 5. mﬁl@l?wb%d&@ dr&;ﬂw@%% 4 RRRuM&E.0£3%d 3)o % 2.81 mmol) 4-
1. 24- m 2H), 1.60- 2.06 (m 30H), > 15

hydapxy- 2 (Zeh T039-2- methyhi)mp}z)pmn(dme 219g, 538 mamoi) 8&1 ( m

tlg)ﬁ%hﬂﬁhgs%p%qu 5% % g?)ﬂnjlglfug T?FE@IO % ! d_b-p B ﬁ! gfhe_resating

nitx@rd Was stided a8 rtddr £Ph SAft@r"&mo&ﬁ@f %oﬁ%@ He Mue was purified by
CDA 3) d 23.07, 26.43, 26. 75, 1. 60, .

cystalizatign fios, EthI/BBO (336) Rﬁafﬁgé tlﬁzlpurd j“_re@hasezm a&slorless solid (0.50

o} 1 e Hiscbise Vo fipolveskinitor 510 il BRSO - ineplifonic acid
rﬂdno%fpdggte é(ﬁ\ll %%) #PethdtQUO Ehl) Fras &Ricd OFhe'iareépiQéﬁe Wk cdliekRd by

ryo toxicity Data Several
filtrapion t¢ afforddtianasnd QZ57es & coledessdolich (@ 5% g Ho gl 162 153 °C.'H

NRER Yl Eaprctes (0B duemiie G 4G Gobhf Po-2.54 om,

1H?7 A hab @f (nflohydf gars Rmnzr' n3 4'7‘0'3 % grﬁ@}ﬂ @'6'34 73 (m, 2H), 4.61—

t hough thé nonh observe verse effect Tevels
4 ENOAELE), 6nkfr @, $iFghd Hizc2i), 7yl 3Hidghe 8.5 Bz, 2He7.ne\dr) 8.0 Hz, 2H),

798 TRIUNES 12 A! 895 1% FH B NMR (125.7 MHz, CDCls) 621,34, 26.44,
26.80, 26.84, 29.26, 31.57, 34.66, 34.77, 36.37, 36.76, 42.00, 51.05, 65.96, 68.08, 68.65,
108.30, 111.43, 115.57, 125.91, 128.04, 128.85, 139.60, 140.26, 141.69, 154.45. Anal.
Calcd for C33Hs3NOsS: C, 66.74; H, 7.81; N, 2.05. Found: C, 66.49; H, 7.69; N, 1.88.

cis-Adamantane-2-spiro-3'-8'-[4'-[4'-[(trans-4'-
hydroxycyclohexyl)amino]butoxy]phenyl]-1',2' 4'-trioxaspiro[4.5]decane mesylate
(0OZ575). To a stirred mixture of cis-adamantane-2-spiro-3'-8'-[4'-(4'-
bromobutoxy)phenyl]-1',2',4'-trioxaspiro[4.5]decane (0.60 g, 1.22 mmol) and potassium
carbonate (2.0 g) in acetonitrile (50 ml) was added frans-4-aminocyclohexanol (0.21 g,

1.84 mmol) at rt. After the reaction mixture was stirred for 48 h at 60°C, the inorganic solid
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Enbryonic red bl ood cells (RBCs) were the primary

target leading to anem a and subsequent hypoxia in
W@rpHPsRssT ti ssues. The NOAEL for enbryoni c RBEST/S2908/081579

0.01 nmg/nL for dihydroartem sinin, 0.1 ng/nL for

artemsinin, and 0.2 ng/nL for OS211, whereas it was

v@@@ﬁﬂeﬁk@r&phﬂ WadRe %1&%t%ﬁ2'@%&%@8ﬂﬂﬂﬁé@ﬁltﬂa§e was evaporated

ng/ m. for QZ439, and for . Longo, ;

t@dnyoessainder, VaSul;lml\/Elmfenealduew;as Bisshet ia, EtQIAc (80 Imi)‘;‘tmash&l with water

%]76‘1 I}?yg}{ﬁ&‘]ddf;dl\%ég I§f@§§ %ﬁl%{g%m%r’}pﬁ z¥tp<£|Tom ﬁ)éutlon of the above crude

PRSTS84 gl o

(@.h2g, 1.2 nepel) m ethel (10 sp). The tesD]tihgtsolid wab ditered, washed with ether (3
i [ ' contain trloxol anes

sitions of this invention _ma
xdUrRD A ied sder ewwm at FOICHRIEer Leonplone OZ75 96 & caforiess solid

8 o TS A A AR A

2i0% (al, $6H), rﬁMeld’ (g 2N . mﬁe ﬂ]dm hirD)| gL ¢gBEY, BTL-NES (m, 1H),
salt forns_of the compou or dosage

2f93r YL NG R AL 2 et vl %8%%1{0,.60?17&161%& 2H),
7R BIMES s MRS IR DOV EDCIGH™ 07, 26.43,

261a9] 26;83163(6!0; Bneelztatzuesw BWG’BB&)}B 86176, 3R64r42 021044 88, 56.05, 66.92,
gart cul ar conposi ns, theories of effectiveness

A8 186, ilkk 32 1t14va5la 125, A8 P eht6-9% Anabalagfos Kaftsi NQsS: C,
]'5% }qrgzgr}@tz Q% Iﬁflalq% 63%06'119%338 gaﬁ jkhe invention be
ust’r

inmted by suc ative’e frients or

mechani sns, and that nodi ficati ons can be nmade w t hout
departing fromthe scope or spirit of the invention,
as defined by the appendeﬂZAMﬂhE_ilt i s intended that
all such obvi ous nodi f S a riations be

i ncluded within the sclgglgﬁlé’gﬂ{xﬁc‘ %tgaent i nvention as
defined in the appended claims. The clains are neant

to cover the clained corr{)onents and steps in any
sequepicaalyig. ¢iripxolases €07) werettestedbiatthe ras “@b}eembrvesulture (WEC)

moﬁglr %gt gt%j e?(%Oé‘j ang Werd glelﬁg f?ec% gf?’\%FCI fd ? %am}fr similar to

contrary

thdt 61&11h5&1r6ar?en4lsﬁliﬂ aeodrenfsifil @1@1{0% ftH&[Bntdwe@E@ Hdeerse effect levels
consi sting of Qz429, (Qz439, Qz45 Qz460, Qz46

(NQAELs) wresigniffpatp higheufep thearags OZ@mgwuncIszmspared to OZ277.
n%ld"'ygo%ic red blood cells (RBCs) were the primary target leading to anemia and

subsequent hypoxia in embryonic tissues. The NOAEL for embryonic RBCs was 0.01
ug/mL for dihydroartemisinin, 0.1 pg/mL for artemisinin, and 0.2 pg/mL for 0Z277,
whereas it was considerably higher for the newer OZ compounds (5 pg/mL for 0Z439, and
1 pg/mL for OZ493).

Longo, M.; Zanoncelli, S.; Manera, D.; Brughera, M.; Colombo, P.; Lansen J.; Mazué, G.;

Gomes, M.; Taylor W. R. J.; Olliaro, P. Effects of the Antimalarial Drug
Dihydroartemisinin (DHA) on Rat Embryos In Vitro. Repro. Tox. 2006, 21, 83-93.
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Qz499, Qz505, Oz508, 7513, OQz527, QZ534, QZ535,
Qz537, QZ539, OZ543, QZ545, Q7547, Qz549, QZ555,

wW@2ZBIN5886¥ 572, QZ575, their pharmaceutical ly aRCEpS2b$/@81579

salts, and their prodrugs and anal ogues. 2. The

dispiro 1,2,4-trioxolane of claim1l selected fromthe

group consisting of QZ439, (QZ461, (QZ462, (QZ466, (QZ482,

Qz493, Qz499, Qz527, Qz537, Qz539, Qz543, Qz545,

02555t shozlg b, aparedia@@3ia. th@spifthanddiisgiior 192,4-trioxolane compositions of
4tr|oxola gf clalmlfurther [

clu
B S R AT gL o nc{oatia dessibed above,or
pf&ﬂlﬁgs'&g.nﬁlbgués REALH E@m? urfds of 5?’&% EnfOmBLRIf Rither the D or the L
conprising: admnistrating a malaria I ncidence
fored UBhengvantionas also mtd:rrdeditamntudefaﬂ didlogiealhnavtine saf foams of the

dispiro 1,2,4-trioxol an phar rrgx%eutl cal ly
COPRRPSH LSO HHRqTElOSAgE A ?Iin'i‘ %aﬂndﬁ% é@tw@wérf@aowosﬂwn and the

BT 148y S T AR T 8 o

PR nveOidDS5, (07498, (Qr7499, (Qz505, Qz508, O7513,
Q752 7534, 535, Qz537,. Qz539, Q7543, (Q7545,
OZS 4 avwsiggm gﬁnvwgyylt@ gnce t@gﬂgula{ ﬁgpposmons theories
[ C I t I
PURIRORAL i aig fiaalioR oBodPhid tdsB BF e iU not
1m>éndreﬂ thatthe mbmmeb)betlilnetenrbycmolh Hhetratdveaddibodirféres 86mashadisms, and
si ngl.e. dose met hod of claim5 whereby the
that meséaﬁcaﬁ%nsl cgn &a r‘ﬁ‘arﬁiieé’flﬁ}oébd%’éftﬁ\geﬁ%? ther scape ekgpiratinfdhg igvention,
agr@éfﬁl tlze ap?@ﬁdfﬁectlﬁﬂlg (I)tfls ﬁlt@ﬂd&i %a%ﬁ s&&y ol}\hc?us modifications and
trloxo ne| ni st er ed osi ng raneof o
varixtiohs Be brchided mathigth8 scdfhﬁ)f nm ﬂi\@ﬁbnofnveh@drms‘lieﬁhed BDie appended
the trioxalane is adm nistered nore than once in a
clagae Therfiirg are mistmitie e ves the.d uowd rgmrgneyandgitepsiie any sequence
I
wHRO SRRk E i bR ERes il Ik, s Uik cpppext specifically
1rﬂg!at'eg/tcd&§e cotfdaryThe net hod of cI aim4 whereby the salt
is selected fromthe group consisting of
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acetate, adipate, alginate, citrate, aspartate,
benzoat e, benzene sul fonate, bisulfate, butyrate,

W@ 209plsnsss e, canphor sul fonate, digluconate, PCT/US2008/081579

gl ycer ophosphat e, hem sul fate, heptanoate, hexanoate,
fumarate, hydrochl oride, hydrobrom de, hydroi odi de,
ﬁﬁi@%?ﬁ%§¥ t.hansul fonate (isothionate), |actate,

-\&: Phane sul fonate, nicotinate, 2- napht hal ene
sul fonate, oxalate, palmtoate, pectinate, persulfate,
13- phengikpir® p2piraioolapt dledted frpinvhd glo@p cPRIPINGAICZA29, 0Z439,
succinate, tartrate, thiocyanate, phosphate

QU438 R4, Q46 r DEABE.OZ404% DZA6HOEIR% DHABS, QED3, 0Z495, 02498,
£
95078, 028, 03 TR IRASS Bl fmaf ODSHE o, ozsas

OHSU7 @Y 549, DZBS, OAST1 ,@Zﬂzsl@@Vﬂ&héipPhérHl@E@@Mall}l&ceﬂfﬁlﬂe salts,
net hod of claim7 whereby the trioxolane is
apditicHipsedrpgansramalogues1 3.~ A net hod of nanufacturing a
conposition for prophylaxis and treatnment of malaria
conprising: mxing a malaria prophylaxis or malaria

21 r eatThe AispRb 1904-trickodiR Wi tlafth 18eRE@BIFof the group consisting of
1,2,4-trioxolane, its prodrugs and optical 1somers

t
Q48P 3746 WjQ4 163, QR4 2i Q4H93; QEAPOLLLE @AY, 7539, 02543,

i ' heij el ected fromthe group
C@%ﬁéﬂéﬁ%ﬂ%9%?5?Cﬁﬁé3?5ﬁt439, Qz453, Qz460, Qz461,
Qz462, Qz464, (Qz466, (Qz482, (z485, (Qz493, Qz495,
Qz498, Qz499, Qz505, Qz508, Qz513, Qz527, Qz534,
3. oz538he digpT 1,288 0lang 54 glainDt Susher Orduding @pbadaceutically
a&gS@ o CZQ;l, Qz572, Qz575, their pharmaceutically
aceeprati® salts, their prodrugs and anal ogues, and
conbi nations of the sanme. 14. A nethod of reducing the
i nci dence of or treating schistosom asis
4comphimethed atirednéing thetineidence ot lor seamgmalsiiscomprising:

rophyl.axis or.treatnent effective.anount of  a . dispiro
o SR b R e S eGR4 P R RaBI ahoun of a
diSpikd I 24-trRRbMn id £ Hirﬁﬁ@etﬁi%hl'l‘}gac%%%tﬁﬂte €8hrick QARG x AL Bking
consi sting of: Qz429, (Qz439, 'QzZ453, (QZ460, (QzZ461,
sefagbirorariAGgrouTEdiestingind 87 420A2 8439, OZ453, ODZAD5)Z461, 0Z462,

o@%ézgg?z%ggu%sgﬁg&s, @33 o%ﬁéz&ééé@%ﬁ, 0Z508, 0Z513,

OB 735OV 535457 %57, 94585, o758l O 9!62??#62"5%! Bzs55, 02571,

acceptabl e salts, their prodrugs and anal odgues, "an
OZ6hi Gt i5otieirghatrhazestaatly acceptable salts, their prodrugs and analogues, and

combinations of the same.
5. The method of claim 4 whereby the trioxolane is administered as a single dose.

6. The method of claim 5 whereby the trioxolane is administered before or after

exposure to malaria.

7. The method of claim § whereby the trioxolane is administered in a dosing range of

from about 0.5-5.0 mg/kg.
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8. The method of claim 4 whereby the trioxolane is administered more than once in a

dose ranging from about 0.1-1000 mg/kg/day.

0. The method of claim 7 whereby the trioxolane is administered in a dose ranging

from about 1-100 mg/kg/day.

10.  The method of claim 4 whereby the salt is selected from the group consisting of
acetate, adipate, alginate, citrate, aspartate, benzoate, benzene sulfonate, bisulfate, butyrate,
camphorate, camphor sulfonate, digluconate, glycerophosphate, hemisulfate, heptanoate,
hexanoate, fumarate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethansulfonate
(isothionate), lactate, maleate, methane sulfonate, nicotinate, 2-naphthalene sulfonate,
oxalate, palmitoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate,
succinate, tartrate, thiocyanate, phosphate, glutamate, bicarbonate, p-toluene sulfonate and

undecanoate salt.

11. The method of claim 7 whereby the trioxolane is administered with another

antimalarial as part of a combination therapy.

12. The method of claim 7 whereby the trioxolane is administered orally.

13. A method of manufacturing a composition for prophylaxis and treatment of malaria
comprising: mixing a malaria prophylaxis or malaria treatment-effective amount of a
dispiro 1,2,4-trioxolane, its prodrugs and optical isomers thereof, with a pharmaceutically
acceptable carrier, said trioxolane being selected from the group consisting of: 07429,
0Z439, 0Z453, 0Z460, OZ461, 0Z462, OZ464, 0Z466, 07482, 0Z485, 0Z493, OZ495,
0Z498, 0Z499, 0Z505, OZ508, 0Z513, 0Z527, 0Z534, 0Z535, 0Z537, 0Z539, OZ543,
0Z545, 02547, 02549, OZ555, 02571, OZ572, OZ575, their pharmaceutically acceptable

salts, their prodrugs and analogues, and combinations of the same.

14, A method of reducing the incidence of or treating schistosomiasis comprising:
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administrating a schistosomiasis prophylaxis or treatment effective amount of a dispiro
1,2,4-trioxolane in a pharmaceutically acceptable carrier, said trioxolane being selected
from the group consisting of: 0Z429, 0Z439, 0Z453, 0Z460, 0Z461, 0Z462, 0Z464,
07466, 02482, 0Z485, 0Z493, 0Z495, 0Z498, 0Z499, 0Z505, 0Z508, 0Z513, 0Z527,
0Z534, OZ535, 02537, OZ539, 0Z543, 0Z545, OZ547, 02549, OZ555, 02571, OZ572,
OZ575, their pharmaceutically acceptable salts, their prodrugs and analogues, and

combinations of the same.
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