19 APR 2004 -1 NOVEL SUBSTITUED 1,2,4-TRIOXANES AS ANTIMALARIAL AGENTS AND A
PROCESS FOR PRODUCING THE SUBSTITUTED 1,2,4-TRIOXANES Field Of T Ajpenipea [0001]
The present invention relates to novel substituted 1,2,4-trioxanes useful as anti-malarial agents. The
invention also relates to a process for the preparation of novel substituted 1,2,4-trioxanes. More
particularly, the invention relates to a process for the preparation of 6-[a-(hydroxyalkoxy substituted aryl)
vinyl-1,2,4-trioxanes and their esters useful as novel anti-malarial agents. Background Of The Invention
[0002] Malaria is a killer disease in tropical countries. It islcaused by Plasmodium. The four species of
Plasmodium that infect human beings are P. vivax, P. malariae, P. ovale and P. falciparium. Some of the
species that infect animals ar oelii in mice and P. cynomolgi in monkeys. These species cause
severe comphcéﬂ@ﬁéﬁﬁ WB &Eﬁ%ﬂ&ﬁs@?@ bANR éé#é ﬁ‘oth% RAWNRaNs to
death. In many partstd}HeERS HORIRE |2 EUBPE LU EDA 24 ERIOINNE 10 drugs
such as chloroquinone, mefloquine, halofantrlne qumlne etc. More than 270 million people suffer from
the disease and more than 1.2 to 1.7 million qu&ﬁjés&mmw among children under the age of 5
is common because such children are sensitive on account of their lack of immunity to the disease.
[0003] The need M ¥d hour théeaferscis tovdatieforslatsebartiehsibsiatudedds2tHariosmepusaiy as
drug-resistant malauiainfeetons OpiRGR QT IR 1099 Ihe MAR. QRigeIEAdhR yention is

to provide novel substituted T,2,4- trioxanes use as anti-malarial agents
substituted 1,2 4 trioxanes. More particularly, the invention relates to a process for the

preparation of 6-[a-(hydroxyalkoxy substituted aryl) vinyl-1,2,4-trioxanes and their esters

useful as novel anti-malarial agents.

Background Of The Invention

[0002] Malaria is a killer disease in tropical countries. It is caused by
Plasmodium. The four species of Plasmodium that infect human beings are P. vivax, P.
malariae, P. ovale and P. falciparium. Some of the species that infect animals are P.
yoelii in mice and P. cynomolgi in monkeys. These species cause severe complications in
the patient that cause the patient to lapse into a coma and ultimately leads to death. In
many parts of the world, there are several strains of Plasmodium that are resistant to drugs
such as chloroquinone, mefloquine, halofantrine, quinine, etc. More than 270 million
people suffer from the disease and more than 1.2 to 1.7 million die every year. Mortality
among children under the age of 5 is common because such children are sensitive on

account of their lack of immunity to the disease.

[0003] The need of the hour therefore is to develop novel anti-malarial drugs that

can counter drug-resistant malarial infections.

Objects Of The Invention

[0004] The main objective of the invention is to provide novel substituted 1,2,4-

trioxanes useful as anti-malarial agents.



19 APR 2004 -2 [00051 Another objective of the present invention is to provide novel intermediate
compounds also capable of being used as anti-malarial agents. [0006] Yet another objective of the
present invention is to provide a process for the preparation of hydroxy-functiongli%gq)ofg%@nes and their
esters of general formula 1, a new series of anti-malarial agents. [00071 Still an ] 15 to provide
a process for the preparation of intermediate compounds that exhibit anti-malarial properties. Detailed
Description Of The Invention [0008] Accordingly, the invention provides novel substituted 1,2,4-trioxanes
useful as anti-malarial agents. The invention also provide@‘a process for the preparation of
hydroxy-functionalized trioxanes and their esters having general formula 1, wherein R[err] and R2
represent a hydrogen, an alkyl group such as methyl, ethyl, propyl; R3 and R4 represent a hydrogen, an
alkyl group sucH @&Uadthy!, ethyPthst aRFeichoAdhsHaRSANtABRFAONGS [P OfidecyRYiel dysiansdRts
represents hydrogaRe @i 486 WRRUE AD ek delhyhiProXt AR SHED as phenyl or a carboxy alkyl
group such as CH2CH2CO2H; X represents hydrogen or lower alkoxy such as OMe, 1 1 [0009] Z

represents O or (d@®s Ihese sMmRMRgGSBRERESNTIePRIAIAINSh vy rPehiesisignbisyaslii in mice

and several of them show promising anti-malarial activity. Some of these compounds with promising

anti-malarial actitftyiTR¥E BAL ARy opAlEAIIRSIANG MdrReVSsRE RESENSERIGBURE Lefective.
The invention thugeRgladasstofthe il A R12004ts3

[0007] Still another object is to provide a process for the preparation of

intermediate compounds that exhibit anti-malarial properties.

Detailed Description Of The Invention

[0008] Accordingly, the invention provides novel substituted 1,2,4-trioxanes

useful as anti-malarial agents. The invention also provides a process for the preparation of
hydroxy-functionalized trioxanes and their esters having general formula 1,wherein R,

and R, represent a hydrogen, an alkyl group such as methyl, ethyl, propyl; R3 and R4
represent a hydrogen, an alkyl group such as methyl, ethyl, an aryl such as phenyl,
naphthyl or part of a cyclic system; Rs represents hydrogen, alkyl group such as methyl,
ethyl, propyl, aryl such as phenyl or a carboxy alkyl group such as CH,CH,CO,H; X

represents hydrogen or lower alkoxy such as OMe,

Ra_ Ry 0—a0 R3
z
R <o 0><R4
X
1
1
[0009] Z represents O or OCO. These compounds have been tested against multi-

drug resistant P. yoelii in mice and several of them show promising anti-malarial activity.
Some of these compounds with promising anti-malarial activity have been tested against

P. cynomolgi in monkeys and have been found effective. The invention thus relates to the



pharmaceutical industry. The trioxanes of general formula 1 are new chemical entities and they have not
been prepared earlier. Trioxanes of general formula 1 are oil-soluble and can be administered as solution
in oil such as groundnut oil. Some of the compounds of formula 1 are hemisuccid8tABBrM#ves and are
soluble both in oil and aqueous NaHCO3 solution and can be administered as a solution in groundnut oil
or aqueous NaHCO3. The mode of administration can be oral, intra-muscular, subcutaneous or
intravenous. The said compounds, the preferred compounds and the intermediate compounds are
described herein below with reference to the accompany?ng drawings and examples which have been
provided merely to illustrate the invention and should not be construed as limitations on the inventive
concept. Brief Description Of The Accompanying Drawings [0010] In the drawings that accompany,

[0011] Fig. 1 repidBRESHisddadetite dhersipraressel seitsahlantitn Wateresy eeripetlradisoardia 2 is

converted to CO'EHIQZQllﬁ@é"ﬁéﬂ'ﬂ&béﬁrB]’éfﬁr%d[@grl%}.@i&éﬁ%‘%ﬁegéﬁéfhﬁ%iﬁﬂﬁ91S&FH%HE%LQJIQOJH@OU”OIS
9 to 42, wherein il%.Z (a) represents the structural formulae of compounds 9 to 16. Fig. 2(b) represents

the structural f&itRaeGnEdetdRasalntion i @ibgichiasergurmuiog] FRODEY & ceBMeuRes Sfructural

formulae of compaynRsIZRedfbntiSudinAd @6 28vEiand (- renissepbuihe ostriugldonmlascd the
compounds havinf; formula 29 to 36. Fig. 2(e) represents the structural formulae of the comloounds

having formula $9T¥§ADAPIPAB10R SAMIMASESHANR FPHYiRR D BFAURAVESHh b ARERCBF NAT:Yal Tdfmulae 9

and 10 of the dra\yiRast dREMRAiShexHR didumR dalsldeescomeatndseiiiHei@ofermmagiyl and
12 of the drawings. Formula 5 shown in figure 1 includes compounds of structural formulae 13 and 14 of

the drawings. FEAHBRIBASHAM BRcfigied £oruouRds Ao pbanacanediaiusamperidadtes dasarbsds the
drawings. FormylacinShenyw iwﬂgu{ﬂeﬂeﬁ@@'@@'Qﬁ&@é@@ﬁiﬁﬁﬂ?iﬁé Sifh!ﬁz‘i%@' %mﬂa&ﬁ%&%iéﬁ ahihe

drawings. Formula 8 ) . . ) L
been provided merely to illustrate the invention and should not be construed as limitations

on the inventive concept.

Brief Description Of The Accompanying Drawings

[0010] In the drawings that accompany,

[0011] Fig. 1 represents the sequence of the process of the invention wherein

compound of formula 2 is converted to compound having formula 1.

[0012] Fig. 2 represents in series the structures of compounds 9 to 42, wherein
Fig.2 (a) represents the structural formulae of compounds 9 to 16. Fig. 2(b) represents the
structural formulae of compounds 17, 18, 19, 20, 21, 22a and 22b. Fig. 2(c) represents the
structural formulae of compounds 23, 24, 25, 26, 27 and 28. Fig. 2(d) represents the
structural formulae of the compounds having formula 29 to 36. Fig. 2(e) represents the

structural formulae of the compounds having formula 37 to 42.

[0013] Formula 2 shown in figure 1 includes compounds of structural formulae 9
and 10 of the drawings. Formula 4 shown in figure 1 includes compounds of structural
formulae 11 and 12 of the drawings. Formula 5 shown in figure 1 includes compounds of
structural formulae 13 and 14 of the drawings. Formula 6 shown in figure 1 includes
compounds of structural formulae 15 and 16 of the drawings. Formula 7 shown in figure
1 includes compounds of structural formulae 17 and 18 of the drawings. Formula 8

shown in figure 1 includes compounds of structural formulae 19 and 20 of the drawings.



shown in figure 1 includes compounds of structural formulae 19 and 20 of the drawings. 19 APR 2004 -4
Formula 1 shown in figure 1 includes compounds of structural formulae 23 to 42 of the drawings. [0014]
Similarly, in figure 2(a), the compounds 11 to 16 are intermediate compounds. [001$ARREMHAgly, the
present invention provides a process for the preparation of novel substituted 1,2,4-trioxanes and their
esters of general formula 1 which comprises reacting hydroxyacetophenones of formula 2 wherein X
represents hydrogen or lower alkoxy such as OMe, with a-haloesters of formula 3 wherein R1 and R2
represent hydrogen, alkyl group such as methyl, ethyl, pr‘bpyl and Y represents halogen such as Cl or
Br, in the presence of a base optionally in an organic solvent at a temperature in the range of room
temperature to refluxing temperature to give ketoesters of general formula 4, wherein R1, R2 and X have

the same meanfijagladcihevya e digyicetdashedesaroganraarads e sitieturdlfaerrasAdniatdRyESitdition in an

aprotic organic gelyangin the temperature range of room temperature to refluxing temperature to give 0-
hydroxyesters of general formula 5, wherein R1, R2 and X have the same meaning as above,;

dehydrating (3-fyeliayestersphiimuland fising 2catalyst kbapeiganiq potsenbahstampenatisiein the
range of room temperature to refluxing temperature to give a,(3-unsaturated esters of general formula 6,
wherein R1, R2%9HPXALYe the same meaning as above; reducing a,(3-unsaturated esters of general

formula 6 with ex metal hydride such as LiAlH4 in.an ether, solvent at a temperature in the range
o7 0 10 room LSk to RSN ST B SR PGS A B2 DR HE B
meaning as abawgjebxydetiaiiad 1¢f altylixatechnld didoresida dirgtheprabenatof abhsdizapiiRean

organic solvent at at.tenép rature irt1t e range Otf floc }o 00 tempgrature to gi ed 1
(3-hydroxyhydrc§€p\%%§‘°ﬂj g roxyacctopnenoncs o1 rormula whereim represen yarogen or 10wWer

alkoxy such as OMe, with o-haloesters of formula 3 wherein R; and R, represent
hydrogen, alkyl group such as methyl, ethyl, propyl and Y represents halogen such as Cl
or Br, in the presence of a base optionally in an organic solvent at a temperature in the
range of room temperature to refluxing temperature to give ketoesters of general formula
4, wherein R;, R, and X have the same meaning as above; reacting ketoesters of general
formula 4 under Reformatsky condition in an aprotic organic solvent in the temperature
range of room temperature to refluxing temperature to give — hydroxyesters of general
formula 5, wherein R;, R, and X have the same meaning as above; dehydrating
B—hydroxyesters of formula 5 using a catalyst in an organic solvent at a temperature in the
range of room temperature to refluxing temperature to give a,p—unsaturated esters of
general formula 6, wherein R;, R, and X have the same meaning as above; reducing
o,B—unsaturated esters of general formula 6 with a complex metal hydride such as LiAIHy4
in an ether solvent at a temperature in the range of 0°C to room temperature to give allylic
alcohols of formula 7 wherein R;, R, and X have the same meaning as above; oxygenation
of allylic alcohols of formula 7 in the presence of a sensitizer in an organic solvent at a
temperature in the range of —10°C to room temperature to give B—hydroxyhydroperoxides
of general formula 8 wherein R;, R, and X have the same meaning as above; isolating and
then reacting or reacting in situ B—hydroxyhydroperoxides of formula 8 with compounds
containing aldehyde or ketone group in the presence of an acid catalyst in an organic
solvent at a temperature in the range of 0°C to room temperature to give hydroxy-

functionalized 1,2,4-trioxanes of general formula 1, wherein R;, R; and X have the same



of general formula 8 wherein R1, R2 and X have the same meaning as above; isolating and then reacting
or reacting in situ (3-hydroxyhydroperoxides of formula 8 with compounds contpgnieraigpiayde or ketone
group in the presence of an acid catalyst in an organic solvent at a temperature in the range of 0C to
room temperature to give hydroxy- functionalized 1,2,4-trioxanes of general formula 1, wherein R1, R2
and X have the same 19 APR 2004 -5 meaning as above, R3 and R4 are hydrogen, alkyl group such as
methyl, propyl, aryl group such as phenyl, naphthyl or part of a cyclic system, R5 is H and Z is O; reacting
hydroxy- functionalized trioxanes of general formula 1, wherein R5 is H and Z is 0 with an acid chloride or
anhydrides in the presence of a base in an organic solvent at a temperature in the range of OC to room
temperature to give trioxane esters of general formula 1, wherein R1, R2, R3, R4 and X have the same

meaning as abdVERBZ3ARPVEr &t Eh A5 MEAFRECT Y s SHFD B BLsEaliaM Ry brRerhgroup
carboxyalkyl sughcsChiRe{1 26l 130t fRERIIOMRLN theiprpaaasydoryasaionhananes of

formula 2 are reacted with a- haloesters of formula 3 in the presence of a base such as Na2CO3, K2CO3,

KHCO3 in an oftftiensdivechtdoeinss alcessre! diratiyiforirbatite Raithdihiiduforide Bithitiasidsolvent,
to give ketoestegsgfigeneralfoamua & hbgreskateattarsasambsisaiated ancknurified ystandard

laboratory methads such as crystallization or chromatography using an adsorbent such as silica gel. All
ketoesters of geReranfsiRilaatexeep FTPFaREIR SYS Ricxqrs esiers efyzencealrfpraink 19 MRPIA, R2 =

Me, X = H) and R2R{fRrm@a 4l RhavdRBshhraaawmeamnordr andaarey fiavp saibsemargpared
earlier. Ketoesters 11a, 11c and 12a are known compounds. [(a) Chim. Ther., 8, 574 (1973), Indian J.

Chem., 24, 11FRY8BOBHeAY ABHRCISCH 24 RitsTBl ooy aflh Fucthan & HrodesQatloattbrs bt

general formulad@came reacted with ethyl

[0016] In the process hydroxyacetophenones of formula 2 are reacted with o-
haloesters of formula 3 in the presence of a base such as Na,CO;, K,CO3;, KHCOs3 in an
organic solvent such as acetone, dimethylformamide, dimethylsulfoxide or without
solvent, to give ketoesters of general formula 4. These ketoesters can be isolated and
purified by standard laboratory methods such as crystallization or chromatography using
an adsorbent such as silica gel. All ketoesters of general formula 4 except 11a (formula
11, R; =R, = X =H), 11¢ (formula 11, R; = H, R, = Me, X = H) and 12a (formula 12, R,
= R, = H) are new compounds and they have not been prepared earlier. Ketoesters 11a,
11c and 12a are known compounds. [(a) Chim. Ther., 8, 574 (1973), Indian J. Chem., 24,
119 (1985), Chem. Abstracts, 124, 8616e (1996)].

[0017] In the process ketoesters of general formula 4 are reacted with ethyl
bromoacetate and Zn in an aprotic solvent such as benzene, diethyl ether, to give
— hydroxyesters of general formula 5. These B— hydroxyesters can be isolated and
purified by standard laboratory methods such as column chromatography using an
adsorbent such as silica gel and a hydrocarbon solvent in combination with ethyl acetate
as eluant or can be used without purification in the next step. f— hydroxyesters of general
formula 5 are new compounds and they have not been prepared earlier. These
hydroxyesters of general formula S have an additional ester group as part of substitution in

the aromatic ring.



bromoacetate and Zn in an aprotic solvent such as benzene, diethyl ether, to give 0- hydroxyesters of
general formula 5. These 0- hydroxyesters can be isolated and purified by standard laboratory methods
such as column chromatography using an adsorbent such as silica gel and a hi#dBRBOA4solvent in
combination with ethyl acetate as eluant or can be used without purification in the next step. O-
hydroxyesters of general formula 5 are new compounds and they have not been prepared earlier. These
hydroxyesters of general formula 5 have an additional ester group as part of substitution in the aromatic
ring. 19 APR 2004 -6 [0018] In the process dehydration ofo- hydroxyesters of general formula 5 is
accomplished in an hydrocarbon solvent such as benzene, toluene, CH2C12, in the presence of a
catalyst such as 12, p-toluene-sulfonic acid, P205, or acidic resin such as Amberlyst- 15 to give

a,(3-unsaturated ¥st&k of geherdicrariotass slehhdsdionseftdrateriestsestesn degssrate@amd pdrified by
standard 'aboraasz%mm?&ﬁﬁ%ﬁmgggsw%aﬁlmwigwb@ﬂzafésm%%,seﬁﬂ@g $HIG% Febsence

a,(3-Unsaturated esters of general formula 6 have an additional ester group as part of substitution in the

aromatic ring. Tﬁ%%éaé%héﬁ’fsséﬁlgéhégd?-ﬁdﬂ@ﬂﬂé‘@@ié%hﬁ@@pmdéﬁﬁeﬁﬁéw&?é ﬁ@ﬁ'&%bﬁtp}épared
earlier. [0019] 'QJ?M%&?M?&H&%@@ QJt&s(ﬁiug la;%%ﬁge_gs oﬁ“ﬁg&e{ﬁlﬁ%ﬁwﬁ QslarAone by
pGu t mp ydride suc

reacting the compound with a complex metal such as LiAlH4 in an ether solvent sucl%%s diethyl
ether, THF, to giveaddliendlgomdlsbbyetwrdifdahdeatorT hesibodilyichlesltbiowhtypenerhby fosmgla? have

an additional hyd g)g%le foup as hysq[%xyalelioxy k?%%ist%ﬂ?aﬂ icrl1 th?earor?atic ring. fgheﬁfea a&lyﬂligvalcohols of

general formula 7 can be i1so ated antflp%rn‘ieéX y standar 61abeosra{(snr§; nfethods SUCh as chrorr?a%lgraphy

using an adsorbéditsneh@assificaigekand ahydadativonisdivenbinatemibinatitreswithtethyl @cetate as

eluant. Compouds, of qeneral formula, 7 are New SRR FRLLISS apd iy have not

[0019] In the process reduction of o,B—unsaturated esters of general formula 6 is
done by reacting the compound with a complex metal hydride such as LiAlHy in an ether
solvent such as diethyl ether, THF, to give allylic alcohols of general formula 7. These
allylic alcohols of general formula 7 have an additional hydroxyl group as hydroxyalkoxy
substitution in the aromatic ring. These allylic alcohols of general formula 7 can be
isolated and purified by standard laboratory methods such as chromatography using an
adsorbent such as silica gel and a hydrocarbon solvent in combination with ethyl acetate
as eluant. Compounds of general formula 7 are new chemical entities and they have not

been prepared earlier.

[0020] In the process allylic alcohols of general formula 7 are converted to
B—hydroxyhydroperoxides of formula 8 by passing oxygen gas in the solution of the
alcohol in an organic solvent and in the presence of a dye and a light source which
provides visible light. The dye which acts as a sensitizer, i.e. converts triplet oxygen to
highly reactive singlet oxygen, may be such as methylene blue, Rose Bengal, and
tetraphenylporphine. Organic solvent used may be such as CH,Cl,, CH3CN, acetone,
methanol, and benzene. These P-hydroxyhydroperoxides of general formula 8 can be
isolated and purified by known laboratory methods or can be used in situ, without
purification and isolation, in the next step. These f—hydroxyhydroperoxides of formula 8
are new chemical entities and they have not been prepared earlier. Furthermore, these

B—hydroxyhydroperoxides have an extra hydroxyl group in the form of hydroxyalkoxy



been prepared earlier. [0020] In the process allylic alcohols of general formula 7 are converted to
(3-hydroxyhydroperoxides of formula 8 by passing oxygen gas in the solution ofj§hg pgRcgjial in an organic
solvent and in the presence of a dye and a light source which provides visible light. The dye which acts
as a sensitizer, i.e. converts triplet oxygen to highly reactive singlet oxygen, may be such as methylene
blue, Rose Bengal, and tetraphenylporphine. Organic solvent used may be such as CH2C12, CH3CN,
acetone, methanol, and benzene. These (3-hydroxyhydroperoxides of general formula 8 can be isolated
and purified by known laboratory methods or can be used’m situ, without purification and isolation, in the
next step. These (3-hydroxyhydroperoxides of formula 8 are new chemical entities and they have not

been prepared earlier. Furthermore, these (3-hydroxyhydroperoxides have an extra hydroxyl group in the
form of hydroxyasi{uionap ghe eoamatis bagitutibe 1 thlefegbrisaticthiers. Friy dovehtelaner ofitsede

(3-hydroxyhydroparaxides s, ak-dus exisa vl ﬁ&’&ﬂ‘(@%%&&?&%&ﬁl@&? RYBERHYRIK R Y he
substituent in the aromatic ring, does not take. part in the next reaction, i.e. co.ndensatlon of .
hydroperoxides aiittHfdehgdéogh o NeedwaErid theaprouaion ueirrordaesaiitiicH badsprersRifsRy group

suitable for furthepderiatzation: [ORZLE U ihe R QresRIC YKy dsansraxides of ﬂgl}gsgi égsﬁw'a 8

are converted to hydroxy-functionalized 1,2,4-trioxanes of general formula 1 (R5'= H y reacting
these hydroperdxididsifith babsrigrosigsionds of formulae 21-22 in the presence of an acid catalyst in
an aprotic organic solvent. The carbonyl compounds used may be such as benzaldehyde,

naphthaldehydd Mtetdne, etHyl ihpreessnd3rhedagxybpspoprevsides nidthgenssdutiameaned are

4-heptanone, S-00RARAA%, AHRGEFARNARAIRRIZY L KelpeARd Bl KEIRIGR BUERESCKCIgRepfanone,

cyclohexanone, cycloheptanone,
by reacting these hydroperoxides with carbonyl compounds of formulae 21-22 in the
presence of an acid catalyst in an aprotic organic solvent. The carbonyl compounds used
may be such as benzaldehyde, naphthaldehyde, acetone, ethyl methyl ketone, methyl
propyl ketone, methyl isobutyl ketone, 4-heptanone, 5-nonanone, 6-undecanone, dibenzyl
ketone and cyclic ketones such as cyclopentanone, cyclohexanone, cycloheptanone,
bicyclic ketone such as norcomphor (22a) and tricyclic ketone such as 2-adamantanone
(22b). The acid catalyst used may be HCI, H,SO4, p-toluene-sulfonic acid, BF;.OFEt,,
acidic resin such as Amberlyst-15. The organic solvent used may be CH,Cl,, CHCI3,
benzene, or CH3CN. These trioxanes of general formula 1 (Rs = H, Z = O) are stable
compounds and can be isolated and purified by standard chromatographic techniques
using an adsorbent such as silica gel and a hydrocarbon solvent in combination with polar
organic solvent as eluant. These trioxanes of general formula 1 (Rs = H, Z = O) are new
chemical entities and they have not been prepared earlier. The novel feature of these
trioxanes is that they are equipped with a primary hydroxyl group suitable for making
derivatives of these trioxanes. This hydroxyl group is part of an alkoxy substituent in the
aromatic ring. These trioxanes of general formula 1 (Rs = H, Z = O) have been tested
against malarial parasites in animal models and several of them show very promising anti-
malarial activity, both against chloroquine sensitive and chloroquine resistant malaria.
These trioxanes are oil-soluble and can be administered as solution in oil such as

groundnut oil. Some of these trioxanes have shown significant gamatocidal activity.



bicyclic ketone such as norcomphor (22a) and tricyclic ketone such as 2-adamantanone (22b). The acid
catalyst used may be HCI, H2SO4, p-toluene-sulfonic acid, BF3.0OEt2, acidic resin such as Amberlyst-15.
The organic solvent used may be CH2C12, CHC13, benzene, or CH3CN. Thed@ tiBRat¥kt of general
formula 1 (R5 = H, Z = 0) are stable compounds and can be isolated and purified by standard
chromatographic techniques using an adsorbent such as silica gel and a hydrocarbon solvent in
combination with polar organic solvent as eluant. These trioxanes of general formula 1 (R5=H, Z=0)
are new chemical entities and they have not been prepaﬂ%d earlier. The novel feature of these trioxanes
is that they are equipped with a primary hydroxyl group suitable for making derivatives of these trioxanes.
This hydroxyl grou part of an alkoxy substituent in the aromatic ring. These trioxanes of general

formula 1 (R5 :m,dozlil 0) havl 3B RIS TerghRs Oinal xR hErBEH Eiimur théBels Ehd'sedral of

them show very,prgmisineh pitie@atahariysoReia aaasiiebloreayng.sansiive /N, Golarogikjne
resistant malaria. These trioxanes are oil-soluble and can be administered as solution in oil such as

groundnut oil. SHHNPHEREHERANES HaPERRb IR VigHNHRY SHIR L IPRERCH]OND A PRADERIC -8
[0022] In the pf%@dgéﬁcf%ﬁ%ﬂ f tHoxaeenef genemkiomylacl tRRandeders W Witheagidgritiarides of

formula 29 or acid anhydrides of formula 30 wherein R5 is an alkyl groug such as methyl, ethyl, propyl, or
an aryl group subhea&ThiRen(, 38 d8ne EaPapidticsorsahye SSIVENPIRME SFedRicy! oFra RSkt Hive

trioxane esters ghaanesatferndad. iheieiR Rads, Rkt GoLpsuc B asicaHylo £tiMREOPYR 0F an aryl
group such as phenyl, and Z is OCO. In the reaction, the hydroxyl group of trioxanes of formula 1 (R5 =

H, Z = 0) is esteMfidd TH &tigFiibRtes Hifuastdo AnpRrdTiaad el magydedisetyrdmandes Beriby!

chloride, Pr_0p|0@lﬂ(ﬁm&y%@@opptyﬁ%ﬁﬂ'&y%tﬂﬁoﬁ‘i@d/ﬂh?@ﬁ&[‘%ﬁtﬁ[ﬂ”%ﬂ?@ri&!ee@ﬁ?’@f CRépRAGIUCh as

Et3N, pyridine, with or without a catalyst such as 4- o ) ]
anhydride. The base can be such as Et;N, pyridine, with or without a catalyst such as 4-
dimethylaminopyridine (DMAP). The organic solvent used may be for example, CH,Cl,,
CHCls, THF, or CH3CN. These trioxanes of general formula 1 (Rs = alkyl, aryl, Z =
OCO) can be isolated and purified by known laboratory methods such as crystallization or
chromatography using an adsorbent such as silica gel and hydrocarbon solvent in
combination with polar organic solvents as eluant. The trioxanes are new chemical
entities that have not been prepared earlier. These trioxanes are oil-soluble and can be
administered as solution in edible oil such as groundnut oil. Some of the trioxanes of

general formula 1 (Rs = alkyl, aryl; Z = OCO) have shown promising anti-malarial

activity in animal models.

[0023] In the process, trioxanes of formula 1 (Rs = H, Z = O) are reacted with
succinic anhydride in an aprotic solvent in the presence of tertiary amine with or without
the presence of 4-dimethylaminopyridine (DMAP) to give carboxy functionalized
trioxanes of general formula 1 (Rs = CH,CH,CO,H; Z = OCO). The tertiary amine may
be for example, Et;N or pyridine. Aprotic organic solvents may be for example, CH,Cl,,
CHCls, CH3CN, toluene or THF. In the reaction, the hydroxyl group of the trioxanes of
formula 1 (Rs = H, Z = O) is esterified.



dimethylaminopyridine (DMAP). The organic solvent used may be for example, CH2C12, CHC13, THF,
or CH3CN. These trioxanes of general formula 1 (R5 = alkyl, aryl, Z = OCOQO) can be isolated and purified
by known laboratory methods such as crystallization or chromatography using a&ﬁ%ﬁ)@ent such as
silica gel and hydrocarbon solvent in combination with polar organic solvents é)s . The trioxanes are
new chemical entities that have not been prepared earlier. These trioxanes are oil-soluble and can be
administered as solution in edible oil such as groundnut oil. Some of the trioxanes of general formula 1
(R5 = alkyl, aryl; Z = OCO) have shown promising anti-ntdtarial activity in animal models. [0023] In the
process, trioxanes of formula 1 (R5 = H, Z = 0) are reacted with succinic anhydride in an aprotic solvent

in the presence of tertiary amine with or without the presence of 4-dimethylaminopyridine (DMAP) to give
carboxy functioddifzEH*esRaeEsvirgbiarari Mﬁmﬁwgﬁ%ﬂ%é@é@?@m@%@ eEPRry

amine may be fgjgexample drShh Oa[cﬁ)éﬂq'én%ic%%@ﬂ&t@r%@&r%ﬁ\é%‘@dm%&‘? forgxanmele. &hldfe12,
CHC13, CH3CN, toluene or THE In the reaction, the hydroxyl group of the trioxanes of formula 1(R5 = H,
Z = 0) is esterifis@mMystgsed 2both -GsTHOMHEANES OflgetieRdyerhiulRieaRenasathopsie oohtigns. 0co)

have a carboxyhgigimanskarenspibipg it RAve@us-bicaronateor carbongtergalutions iddmes dhawcan be
administered both as solution in oil or aqueous bicarbonate/carbonate solutions. Trioxanes of general

formula 1 (R5 =ReFibes-hydmowp aborstery) msheds isHbrueird RiFed BiPkHshAT185BrEbIY HBMhodS
such as given abQR@-zW%@E@@EH?'Z%aUQm)‘%% deRéheraER ehiReORithdve &@E&eﬁﬁ@ré}%&@hemica'

entities that have not been prepared earlier. Some of these trioxanes have shown_promising anti-malarial

activity against B¥HeTchiP8§ AhEssHEiavaEh A Tes AN REREHSTE apiat il Qe dbnigdrthbed

trioxanes chloroquine-sensitive and resistant malaria in animal models. Some of these trioxanes

also show significant gamatocidal activity.

[0024] The invention is further illustrated by the following examples, which

should not, however, be construed to limit the scope of the present invention.

EXAMPLE 1

Ethyl (4-acetylphenoxy) acetate (compound 11a, formula 11, R;= R, =X =H)

[0025] A mixture of p-hydroxyacetophenone (50 g), ethyl chloroacetate (60 ml),
K,CO; (120 g) in acetone (450 ml) was refluxed with stirring for 24 h. The reaction
mixture was filtered and the residue was washed with acetone. The combined filtrate was
concentrated and the residue was redissolved in ether. The ether extract was washed with
aqueous NaOH, and then with water, dried, concentrated and purified by chromatography
on silica gel using hexane — ethylacetate as eluant to give 63.3 g (77% yield) of 11a,
m.p.64-68°C.

[0026] Compound 11a was also prepared using the conditions as given in Table 1.



also show significant gamatocidal activity. [0024] The invention is further illustrated by the following
examples, which should not, however, be construed to limit the scope of the present invention.
EXAMPLE | Ethyl (4-acetylphenoxy) acetate (compound | la, formula 11, R1= ;At)is :ﬂ)% 025] A
mixture of p-hydroxyacetophenone (50 g), ethyl chloroacetate (60 ml), KZCO:;YR (5 etone (450
ml) was refluxed with stirring for 24 h. The reaction mixture was filtered and the residue was washed with
acetone. The combined filtrate was concentrated and the residue was redissolved in ether. The ether
extract was washed with aqueous NaOH, and then with Water, dried, concentrated and purified by
chromatography on silica gel using hexane - ethylacetate as eluant to give 63.3 g (77% yield) of lla,
m.p.64-68C. [0026] Compound 11 a was also prepared using the conditions as given in Table 1. 19 APR

2004 -10 TABLE 1 a-HaloestersSolventBaseTemp. T i81a(%) Ethyl bromoacetateDMFK2CO3Room
tempS h16 Eth\ll chloroacetateDMSOK2CO3Rgom fnmn 6-h68 l:fh\ll bromoacetateNeatk2CO3Room
temp.13 h61 Ethyl ertlploestars o Ndat e o ')(‘7323[51‘21’) Ethvl Iﬁmf'ﬂnrp nfpﬂ;HHﬂ\la7 YskH e, h9 O-
Hydroxyesters 1}3%13(%&%%@;&@1 = RPME - H) [Mﬁﬂ'n %Qm@IBPkFxmqui\hl la (PO n\léln(‘ netal
(12 9),12(20 m rﬁtmlﬁb}g@ﬁ%ﬂmﬁq dr@MS@iyl 1mKﬂQQMa 93\4’9%‘?1ﬁﬂmwmp 61ihe rpar‘tmﬁgmxn re was

refluxed for anphdy Y Hpreersiedteadidifidledtith aqueGOHC|. RRem&Pend layddas
Ethyl chloroacetate Neat KHCO; 120°C 7.5h 42

Ethyl chloroacetate Neat Na,COs 120°C 14 h 9

B— Hydroxyesters 13a (formula 13, R; =R, = X =H)

[0027] To a mixture of ketoester 11a (20 g) zinc metal (12 g), I, (20 mg) in
benzene was added ethyl bromoacetate (10 ml) dropwise. The reaction mixture was
refluxed for another 7 hr, cooled, acidified with aqueous HCI. The benzene layer was
separated and the aqueous layer was extracted with benzene. Combined organic extract
was washed with water and then aqueous NaHCOs3, dried and concentrated. The crude
product was purified by column chromatography on silica gel using a mixture of hexane

and ethylacetate as eluant to furnish f— hydroxyester 13a (63% yield) as an oil.

[0028] Compound 13a was also prepared using the conditions given in Table 2.
TABLE 2
a-Haloester Solvent Temp. Time
Ethyl chloroacetate Benzene Reflux 21h used in the next step
without purification
Ethyl bromoacetate Ether Room 35h used in the next step
Temp. without purification

o,B—Unsaturated ester 15a (formula 15, Ry =R, =X =H)

[0029] A mixture of B— hydroxyester 13a (10 g) and P,Os (4 g) in benzene (150
ml) was refluxed for 2.5 h. The reaction mixture was filtered and the filtrate was
concentrated to give 10 g of crude product which was purified by column chromatography
on silica gel using hexane — ethylacetate as eluant to give 5.13 g (56% yield) of

o,B—unsaturated ester 15a as an oil.



separated and the aqueous layer was extracted with benzene. Combined organic extract was washed
with water and then aqueous NaHCO3, dried and concentrated. The crude product was purified by
column chromatography on silica gel using a mixture of hexane and ethylacetaig 8‘?%@18%0 furnish O-
hydroxyester 13a (63% yield) as an oil. [0028] Compound 13a was also prepar [ e conditions
given in Table 2. TABLE 2 a-HaloesterSolventTemp.Time Ethyl chloroacetateBenzeneReflux21 h used in
the next step without purification Ethyl bromoacetateEtherRoom35 h used in the next step Temp.without
purification a,(3-Unsaturated ester 15a (formula 15, Rl=Rb=Xx= H) [0029] A mixture of O- hydroxyester
13a (10 g) and P205 (4 g) in benzene (150 ml) was refluxed for 2.5 h. The reaction mixture was filtered
and the filtrate was concentrated to give 10 ? of crude product which was purified by column

chromatography*ylisindeobel Lémdaiaxalacl 7 efyTaRetatt adldiuant to give 5.13 g (56% vield) of

a,(3-unsaturateqgapt®y] 15a asran Qi ARR R0 L Ailtvlie JE eI/ & §9rmuls diheRUDRA, ¥ = H)
[0030] To a stirred and ice-cooled mixture of LiAIH4 (6 % in dg ether (400 ml), a solution of

a,(3-unsaturatedBetN 1050682 s Bt 634 ddadd rphislernateddae firanRisfe Whs a8 an

ice-bath for 5 h-rﬁ&%‘i’%@ﬂa@‘éﬁ%ﬁ%ﬁ withweial aRd W%%NMquEH&Q&%HEW@ AMas gepRIAtRd, dried
on Na2S04 and concentrated to give 8.84 g. of crude product which was purified by column

chromatography RS fOFER8E 53 Pig Y88 ssparaterly IS SHoNe7ROmapd epigstrated to give 8.84 g. of
crude product which was purified by column chromatography to furnish 5.67 g (59%) of

allylic alcohol 17a; m.p; 83-86°C.

3-[4-(2-Hydroxyethoxy)phenyl]-1-hydroxy-but-3-en-2-hydroperoxide (compound
19a, general formula 19, R, =R, =H, X=H)

[0031] (1) A solution of allylic alcohol 17a and methylene blue (15 mg) in
ethanol (60 ml) was irradiated with a 250-watt tungsten-halogen lamp at —
10°C while a slow stream of oxygen was passed through the reaction
mixture for 9.5 h. The reaction mixture was diluted with water and
extracted with ether. The ether extract was concentrated and the crude
product was chromatographed on silica gel using CH2CI2 — ether as eluant

to give 650 mg (28% yield) of f—hydroxyhydroperoxide 19a.

[0032] (2) A solution of allylic alcohol 17a (1 g), tetraphenylporphine (50 mg)
in CHCl; (60 ml) was photooxygenated at rt. for 6 h.
B—hydroxyhydroperoxide 19a separated as a solid. It was washed with
ether to give 500 mg (44% yield) of TLC pure 19a.

Trioxane 23al (formula 23, R =R, =X =H, Rj3, R4=-CH;CH,CH,CHj3)

[0033] (1) Two-pot procedure: A mixture of f—hydroxyhydroperoxide 19a
(900 mg), cyclopentanone (2 ml) and p-toluene sulfonic acid (50 mg) in
acetonitrile (10 ml) was stirred at room temperature for 3.5 h. The reaction
mixture was diluted with saturated aqueous NaHCO; and extracted with

ether. The ether extract was concentrated and the crude product was



3- [4-(2-Hydroxyethoxy)phenyl] -1-hydroxy-but-3-en-2-hydroperoxide (compound 19a, general formula
19, R1=R2 = H, X = H) [0031] (1) A solution of allylic alcohol 17a and methylene blue (15 mg) in ethanol
(60 ml) was irradiated with a 250-watt tungsten-halogen lamp at - 10C while a slow stream of oxygen was
passed through the reaction mixture for 9.5 h. The reaction mixture was diluted ywiklpRya3igggpnd extracted
with ether. The ether extract was concentrated and the crude product was chromatographed on silica gel
using CH2C12 - ether as eluant to give 650 mg (28% yield) of (3-hydroxyhydroperoxide 19a. [0032] (2) A
solution of allylic alcohol 17a (1 g), tetraphenylporphine (8@mg) in CHC13 (60 ml) was photooxygenated
at r.t. for 6 h. (3-hydroxyhydroperoxide 19a separated as a solid. It was washed with ether to give 500
mg (44% yield) of TLC pure 19a. Trioxane 23al (formula 23, R1=R2 =X =H, R3, R4 =
-CH2CH2CH2CH3) [0033] (1PMiEHoRYprefemrepixt(sBBP3 WiflrsHpastietssare19a% o0 mg),

cyclopentanone (2 ml) and p-fpldanes $olfppici#0id {88)okibxaeisaitrile (10 ml) was stirred at room
temperature for 3.5 h. The reaction mixture was diluted with saturated aqueous NaHCO3 and extracted

with ether. The[@they gxtract was capgerprtgs-andithe:cradeqeddcionasbAAP 20045 12)purified by
chromatography (elution with ethylacetate-hexane; 1:9) to furnish 310 mg.(44% yield) of trioxane 23al.

[0034] (2) One-pot procedureM&BBIERORIBE AI0RE) 174 STy et ngas Jrerliatideth synaiehzcn

(65 ml) was irradiated with a fungséanahplogendampas G/ DsiowherasEogieanvat ygen was

passed . . . .
through the reaction mixture to give P—hydroxyhydroperoxide 19a as

indicated by TLC. To the reaction mixture were added cyclopentanone (6
ml) and p-toluenesulfonic acid (50 mg) and the reaction mixture was stirred
at r.t. for 2 days. Workup and purification by chromatography furnished
1.14 g (23% yield based on alcohol 17a) of trioxane 23al.

Acetate of trioxane 23al (compound 31al, formula 31, R; = R; = H; R;, Ry =
CH,CH,;CH,;CH3; Rs=CHj;; X=H)

[0035] A solution of trioxane 23al (200 mg) in pyridine (6 ml) was treated with
acetic anhydride (0.5 ml) and the resulting mixture was left in the refrigerator (~ 5°C)
overnight. The reaction mixture was diluted with water and extracted with ether. Ether
extract was washed sequentially with water, 10% HCI, water, and then dried (Na,SO4) and
concentrated. The crude product was purified by column chromatography on silica gel to

give 180 mg (91% yield) compound 31al as an oil

EXAMPLE 2
Benzoate of trioxane 23al (compound 31a5, formula 31, R; = R; =H; R;, Ry
=CH,CH,CH,CHj3; Rs= Ph; X=H)
[0036] A solution of trioxane 23al (180 mg) and benzoyl chloride (0.5 ml) in
pyridine (3 ml) was left at r.t. overnight. The reaction mixture was diluted with water and
extracted with ether. Ether was extracted as usual processing followed by column
chromatography on silica gel using hexane — ethylacetate as eluant and furnished 100 mg

(42% yield) of benzoate 31a5 as an oil.



through the reaction mixture to give (3-hydroxyhydroperoxide 19a as indicated by TLC. To the reaction
mixture were added cyclopentanone (6 ml) and p-toluenesulfonic acid (50 mg) and the reaction mixture
was stirred at r.t. for 2 days. Workup and purification by chromatography furnisgg%]rﬁ 4(23% yield
based on alcohol 17a) of trioxane 23al. Acetate of trioxane 23al (compound 31al, Qﬁ 31,RI=R2=
H; R3, R4 = CH2CH2CH2CH3; R5 = CH3; X = H) [0035] A solution of trioxane 23al (200 mg) in pyridine
(6 ml) was treated with acetic anhydride (0.5 ml) and the resulting mixture was left in the refrigerator (N
5C) overnight. The reaction mixture was diluted with watéPand extracted with ether. Ether extract was
washed sequentially with water, 10% HCI, water, and then dried (Na2S04) and concentrated. The crude
product was purified by column chromatography on silica gel to give 180 mg (91% vyield) compound 31al
as an oil EXAMPLE 2 Benzoate of trioxane 23al (Mﬂﬁ&;ﬁa& formula 31, Rl = R2 =H; R3, R4
=CH2CH2CH2CH3; R5 = Ph; X = H) [0036] A solution of trioxane 23al (180 mg) and benzoyl chloride
(0.5 ml) in pyridinéogangI2ds(fermulat2dy BuriigRe. TRerEh dtio Rarixt (i b dtlae vl sl ater and

extracted with efggrs Fther wag exfracied @aiskahREMZSEAg (QllgyveskibheAVIER shEOM3tegERRRY on
silica gel using kflexar;ﬁe - ethylacetate as eluant and furnished }?)Ogrynvg 4;12% é'i{eld) of be@zo%?g%laS as

an oil. 19 APR 26e@nitsle v mbetaoryesaiedoahd Forltiulé 23! Rp=aRove wnd Hhepgrqrgted with
-CH2CH2CH2CHRh3RIRAR TLAmeltiag plplidicalerhed 1éal & Shandmethyleneplie f43 pgddn

product obtained after workup as above was purified by chromatography to give 0.86 g
(57% yield based on the alcohol 17a) of 1,2,4-trioxane 23a2.

EXAMPLE 4

Trioxane 23a3 (formula 23, R; =R, =X =H; R; = R; = Me)
[0038] (1) From B-hydroxyhydroperoxide 19a

To a solution of B—hydroxyhydroperoxide 19a (100 mg) in acetone
(5 ml) was added one drop of concentrated (conc.) HCI and the
reaction mixture was stirred at r.t. for 30 minutes. The reaction
mixture was concentrated under vacuum and the crude product was
purified by chromatography on silica gel using hexane -

ethylacetate as eluant to give 60 mg (52% yield) of trioxane 23a3.

[0039] (2) From allylic alcohol 17a

A solution of allylic alcohol 17a (1 g) and Rose Bengal (5 mg) in
acetone (40 ml) was photooxygenated at —8°C for 6 h. To this
reaction mixture were added 3 drops of conc. HCI and the reaction
mixture was left overnight at r.t. The solvent was removed under
vacuum and the crude product was chromatographed on silica gel
as above to furnish 340 mg (26% yield based on allylic alcohol
17a) of trioxane 23a3.



acetonitrile was photooxygenated at OC for 6.5 h. as above and then reacted with cyclohexanone (2 ml)
using p-toluenesulfonic acid as catalyst at r.t. for 5 h. The crude product obtained after workup as above
was purified by chromatography to give 0.86 g (57% yield based on the alcoho 7ep3§f A-trioxane
23a2. EXAMPLE 4 Trioxane 23a3 (formula 23, R1 =R2 =X =H; R3=R4 = Me){%(ﬁ] ]Zégzﬁ:rom
(3-hydroxyhydroperoxide 19a To a solution of (3-hydroxyhydroperoxide 19a (100 mg) in acetone (5 ml)
was added one drop of concentrated (conc.) HCI and the reaction mixture was stirred at r.t. for 30
minutes. The reaction mixture was concentrated under va¢uum and the crude product was purified by
chromatography on silica gel using hexane - ethylacetate as eluant to give 60 mg (52% yield) of trioxane
23a3. [00391 (2) From allylic alcohol 17a A solution of allylic alcohol 17a (1 g) and Rose Bengal (5 mg) in
acetone (40 ml) was photooxygenated at -8C for Gm_éaction mixture were added 3 drops of
conc. HCI and the reaction mixture was left overnight at r.t. The solvent was removed under vacuum and
the crude produéripaangidmdmsagnapnhed & siReg¥I=H)above to furnish 340 mg (26% yield based on
allylic alcohol 1) g frioxana 23339 @Pghgﬁ%r&ﬂn@xm REE,$ TripraneAda (myle 27 RA= R2 =

X = H) [0040] A solution of allylic alcohol 17a (2 g) and methylene blue (5 mg) in
CH;CN (60 ml) was photooxygenated at 0°C for 6 h to give p—hydroxyhydroperoxide 19a

as indicated by TLC. To this reaction mixture 2-adamantanone (2 g) was added and the
reaction mixture was stirred for 1 h when p-toluenesulfonic acid (10 mg) was added and
the reaction mixture was stirred for another 6 h at room temperature. The reaction was
quenched with aqueous NaHCOs, diluted with water and extracted with ether. Ether
extract was washed with water, dried (Na,SO4) concentrated and the crude product was
purified by chromatography on silica gel to furnish 1.9 g (57% yield based on alcohol

17a) of trioxane 27a as an oil.

Acetate of trioxane 27a (compound 35al, formula 35, R; =R, =H ; Rs= CH3 ; X = H)
[0041] A mixture of trioxane 27a (200 mg), acetic anhydride (1 ml) in pyridine (4
ml) was left at r.t. overnight. The reaction mixture was diluted with water and extracted
with ether. Ether extract was washed with water, 10% aqueous HCI, water, dried
(Na;SOy4) and concentrated to give 200 mg of crude product which was purified by
chromatography on silica gel (8 g, elution with 50% EtOAc in CH,Cl,) to give 178 mg
(80% yield) of acetate 35al as an oil.

Hemisuccinate of trioxane 27a (compound 41a, formula 41, R, = R, = H; X = H)
[0042] A mixture of trioxane 27a (2 g) and succinic anhydride (3 g) in pyridine (20
ml) was left at r.t. overnight. The reaction mixture was diluted with water and extracted with
ether. The extract was washed with water, 10% HCI, water, dried (Na,SO,) and concentrated to
give 2.3 g of crude product which was purified by chromatography on silica gel (25 g, eluted with
50% ether in CH,Cl,) to give 1.5 g (60% yield) of hemisuccinate 41a as a highly viscous material.



CH3CN (60 ml) was photooxygenated at OC for 6 h to give (3-hydroxyhydroperoxide 19a as indicated by
TLC. To this reaction mixture 2-adamantanone (2 g) was added and the reaction mixture was stirred for 1
h when p-toluenesulfonic acid (10 mg) was added and the reaction mixture was ﬁm%gnother 6 h at
room temperature. The reaction was quenched with aqueous NaHCO3, diluted wi ﬂd extracted
with ether. Ether extract was washed with water, dried (Na2S04) concentrated and the crude product
was purified by chromatography on silica gel to furnish 1.9 g (57% yield based on alcohol 17a) of
trioxane 27a as an oil. Acetate of trioxane 27a (compound%Sal, formula 35, R1=R2=H; R5=CH3; X
= H) [0041] A mixture of trioxane 27a (200 mg), acetic anhydride (1 ml) in pyridine (4 ml) was left at r.t.
overnight. The reaction mixture was diluted with water and extracted with ether. Ether extract was
washed with water, 10% aqueous HCI, water, drie&Xt8db8da$and concentrated to give 200 mg of crude
product which was purified by chromatography on silica gel (8 g, elution with 50% EtOAc in CH2C12) to
give 178 mg (80%ioxNane) ¥ad SclterensHa 2 3Rarrdi: AdhiiddeBnake oHlribuanhtdnd) (compound 41a,
formula 41, R1= R2 = H; X = H) [00421 A mixture of trioxane 27a (2 g) and succinic anhydride (3 g) in
pyridine (20 mlyo@s3gft at r.tA aysarighio Mgy RaslieRNiIKrarelwag)diled sl anatsruiand @xaciad with
ether. The extract was washed with water, 10% HCI, water, dri@éé}N 8(31,4) and concentrated to give 2.3
5 0f crucle prod RN WA SLARAP Y CHRGRSSHSGY by i iAot 6 B hAR BESAELEer i
CH2CI2) to givendi:xngd 696 yikle) of hpmmisldeinate 4 kalpam higblyevisealfsritateidal2d hAPR R4 -15
EXAMPLE 6 Trioxane 23al3 (formuja 23, R1= R2 = X = H; R3, R4 =H, 1-naphthyl) [0043] A.solution of
allylic alcohol 1-}:&3&1@1&%@ W L ﬁﬁ(&ﬁmﬁm sual Workup]foqﬁ)weg b%l purlﬁcatlon %y

chromatography furnished trioxane 17a13 in 32% yield.

Hemisuccinate of trioxane 23a13 compound 37a4, formula 37, R;=R; = H; R3, Ry =
H, 1-naphthyl; X=H

[0044] To an ice-cooled mixture of 23a13 (120 mg) and succinic anhydride (200
mg) in CH,Cl, (20 ml) were added triethylamine (0.2 ml) and 4-dimethylaminopyridine
(30 mg) and the reaction mixture was left overnight at r.t. Workup as above followed by
column chromatography in silica gel using CH,Cl, — ether as eluant furnished

hemisuccinate 37a4 as an oil (100 mg; 67% yield).

EXAMPLE 7

Ethyl 2-(4-acetylphenoxy) isobutyrate (compound 11b Formula 11, R; = R, = Me;
X=H)

[0045] A mixture of p-hydroxyacetophenone (14 g), ethyl 2-bromoisobutyrate (21
g) and K,COs (40 g) in acetone (260 ml) was refluxed with stirring for 19 h. The reaction
mixture was diluted with water and extracted with benzene. Usual processing of the

benzene extract furnished 10.5 g (41% yield) of ketoester 11b as an oil.

[0046] Compound 11b was also prepared using the conditions as given in Table 3.



CH3CN (50 ml) was photooxygenerated at -10 to OC for 6 h. To one-half of this reaction mixture were
added 1-naphthaldehyde (1 ml) and p-toluene sulfonic acid (20 mg) and the reaction mixture was kept at
5C overnight. Usual workup followed by purification by chromatography furnlshe£9mrz%ol al3in 32%
yield. Hemisuccinate of trioxane 23al13 compound 37a4, formula 37, R1 = R2

1-naphthyl; X = H [0044] To an ice-cooled mixture of 23a13 (120 mg) and succinic anhydride (200 mg) in
CH2C12 (20 ml) were added triethylamine (0.2 ml) and 4-dimethylaminopyridine (30 mg) and the
reaction mixture was left overnight at r.t. Workup as abovéfollowed by column chromatography in silica
gel using CH2C12 - ether as eluant furnished hemisuccinate37a4 as an oil (100 mg; 67% yield).
EXAMPLE 7 Ethyl 2-(4-acetylphenoxy) isobutyrate (compound 11b Formula 11, R1 = R2 = Me; X=H)
[0045] A mixture of p-hydroxyacetophenone (14 g), moisobutyrate (21 g) and K2CO3 (40 g) in

acetone (260 I\ was rnfll |vnr| \Anfh chrn for 19 h- The reach n mlvh Ire-was rhll |fnrl Vi fh water ::nrj

extracted with b%n#ﬂ@eﬁ%rml processing S9lyent, .1 Base pyfr,arlqmmhpd (TW (41% ¥l&'r‘il(r4r)

ketoester 11b a@%@t%@ﬁ%}@&?ﬁ%ﬁn by aldo2pféparddRGEinyY the condifions as %ﬁ\/en in Table 3.
19 APR 2004 {16 TABLE 3 a -HaloesterSdRiéhtBase Temp. TimeYield(%) Isobutyl Ethyl

2-bromoisobutyratemethyl ketone
“ DMSO K>,CO; Room temp. | 21 h 27
“ DMSO K,COs3 50 — 60°C 21h 22
“ Neat K,CO;3 120°C 14 h 49

B -Hydroxyester 13b (formula 13, Ry, = R, = Me, X = H)

[0047] To a refluxing mixture of ketoester 11b (12 g), zinc (6 g), I, (70 mg) in
benzene (200 ml), ethyl bromoacetate (7 ml) was added dropwise and the reaction mixture
was refluxed for 7 hr. Work up and purification by chromatography on silica gel (hexane

— EtOAc on eluant) furnished 45% yield of B-hydroxyester 13b.

a, B - Unsaturated ester 15b (formula 15, R; = R, = Me, X = X)

[0048] To a refluxing mixture of ketoester 11b (10.5 g), zinc (5 g), [ (40 mg) in
benzene (200 ml), a solution of ethyl bromoacetate (5 ml) in benzene (50 ml) was added
dropwise and the reaction mixture was refluxed for 7 h. The reaction mixture was cooled
and acidified with 10% aqueous HCl. Benzene layer was separated and the aqueous layer
was extracted with benzene (2 x 150 ml). The combined organic extract was washed with
water and aqueous NaHCOs; solution, dried (Na,SOs) and concentrated to give [-

hydroxyester 13b which was used in the next without isolation and purification.

[0049] The crude 13b as obtained above was dissolved in benzene (200 ml). I,
(50 mg) was added and the reaction mixture was refluxed for 1.75 h. The reaction
mixture was cooled, washed with aqueous sodium thiosulphate and then with water, dried
(Na;S0O4) and concentrated. The crude product was purified by column chromatography

to furnish 6.80 g (51% yield) of o, B—unsaturated ester 15b



K2CO3Reflux11 h30 ketone "DMSOK2CO3Room temp.21 h27 "DMSOK2C0O350 - 60C21 h22
"Neatk2C031200C14 h49 a -Hydroxyester 13b (formula 13, R1, = R2 = Me, X = H) [0047] To a refluxing
mixture of ketoester 11b (12 g), zinc (6 g), 12 (70 mg) in benzene (200 ml), ethyl bromoacetate (7 ml) was
added dropwise and the reaction mixture was refluxed for 7 hr. Work up and pysficpionoey
chromatography on silica gel (hexane - EtOAc on eluant) furnished 45% yield of [err]-hydroxyester 13b.
a, (3 - Unsaturated ester 15b (formula 15, R1= R2 = Me, X = X) [0048] To a refluxing mixture of ketoester
11b (10.5 g), zinc (5 9),12 (40 mg) in benzene (200 mI),'d7sqution of ethyl bromoacetate (5 ml) in
benzene (50 ml) was added dropwise and the reaction mixture was refluxed for 7 h. The reaction mixture
was cooled and acidified with 10% aqueous HCI. Benzene layer was separated and the aqueous layer

was extracted witHyislepkolol ¥b ormylahé Byrmkest Wigjahic Bltract was washed with water and
aqueous NaHC@hs@lytion, diigd (NaSa) ivpdssIBgenatrtor GVBI(SSydipae stk dBonhighhwas

used in the next without isolation and purification.£0049 The crude 13b as obtained above was dissolved

in benzene (200PHI9D Q56 ity WisataEided el thebrdaction Hidrehieks Yeawddsdofromsise. THee

reaction mixture.wag,£apletiwashedwith W?%Saﬁﬁd@hk!ﬂ 'Qﬁéﬁléﬁa&ﬁtﬁnﬂaft'aﬁ'&ﬂ&itﬁ'd‘y@‘&{u&ﬂﬁd
(Na2S04) and concentrated. The crude product was purified by column chromatography to furnish 6.80

g (51 % yield) oNaOH.uridi et e krgsr1sps1 parsted ookher repiiykc e omathedovisiather erdrhe Ro =

Me; X = H) combined organic extract was dried (Na;SO,), concentrated and the crude product was

purified to give 3.0 g (66% yield) of allylic alcohol 17b, as an oil.

3-[4-(2-Hydroxy-1, 1-dimethyl-ethoxy)phenyl]-1-hydroxy-but-3-en-2-hydroperoxide
(compound 19b, formula 19, R; = R; =Me, X = H)

[0051] A solution of allylic alcohol 17b (1.40 g) and methylene blue (100 mg) in
CH3CN (45 ml) was irradiated with a 500 watt tungsten-halogen lamp at 0°C for 5 h while
a slow stream of oxygen was passed through the reaction mixture. The reaction mixture
was concentrated to 20 ml and then diluted with water (20ml) and extracted with ether (3
x 25 ml). The combined ether extract was washed with water, dried (NaySQOy),
concentrated and purified by chromatography on silica gel to furnish 860 mg (61% yield)
of B-hydroxyhydroperoxide 19b as an oil.

Trioxane 23b1 (formula 23, R; = R, = Me, X =H ; R3;, R4y =-CH,CH,CH,CH3)
[0052] A solution of allylic alcohol 17b (680 mg) and methylene blue (15 mg) in
CH;CN (60 ml) was photooxygenated at 0°C for 3.25 h to give B-hydroxyhydroperoxide
19b as indicated by TLC. This reaction mixture was divided into two equal parts. To one
part were added cyclopentanone (2 ml) and PTSA (25 mg) and stirred at r.t. for 2.75 h.
Usual workup followed by chromatography on silica gel furnished 240 mg (63% yield
based on allylic alcohol 17b) of trioxane 23b1.



[0050] To a stirred and ice-cooled mixture of LiAIH4 (5 g) in dry ether (450 ml), a solution of a, 0
-unsaturated ester 15b (6.2 g) in dry ether was added dropwise. The reaction mixture was stirred for 5 h.
and then quenched with water and 10% aqueous NaOH. The organic layer wa rated. The residue
was washed with ether and the combined organic extract was dried (NaZSévﬁ);fg%tﬁrated and the
crude product was purified to give 3.0 g (66% yield) of allylic alcohol 17b, as an oil. 3- [4-(2-Hydroxy-1,
1-dimethyl-ethoxy)phenyl] -1-hydroxy-but-3-en-2-hydroperoxide (compound 19b, formula 19, R1= R2
=Me, X = H) [0051] A solution of allylic alcohol 17b (1.40'é§and methylene blue (100 mg) in CH3CN (45
ml) was irradiated with a 500 watt tungsten-halogen lamp at OC for 5 h while a slow stream of oxygen
was passed through the reaction mixture. The reaction mixture was concentrated to 20 ml and then

diluted with watd} Q9inR¢ efiHeranAdbdikerpound 37 rerzamyid bdRutmeRextMes BasRvashed
with water, dried WH A ehiakDd and purified by chromatography on silica gel to furnish 860 mg

(61% yield) of (fp0ydrpxyhydropstigxderidams23n il piaxars@Bhaotarmvia RdcRd wit2sadigioX = H ;
R3, R4 = -CH2CH2CH2CH3) [0052] A solution of allylic alcohol 17b (680 mg) and methylene blue (15
mg) in CH3CN {BBYRTIGAS Pt aRYIJBR DI U Ovasdrsi Bedrbi SRmMaIgaroxy B p 18Xt ob as
indicated by TLG2BhiggsaciiRnymixiewas cividsgbnto two equal parts. To one part were added
cyclopentanone (2 ml) and PTSA (25 mg) and stirred at r.t. for 2.75 h. Usual workup followed by

chromatography on silica gel furnished 240 mg (63X ydM®I1Iaged on allylic alcohol 17b) of trioxane 23b1.
19 APR 2004 -18 Hemisuccinate of trioxane 23b1 (compound 37b 1, formula 37, R1 = R2 = Me; R3, R4

=CH2CH2CH2QH s x4 1re 23b2 (formula 23, R; = R; = Me, X = H; R;, Ry = -CH,- (CH,);-CHs)
[0054] To one half of the photooxygenated mixture from the above example were
added cyclohexanone (2 ml) and PTSA (25 mg) and the reaction mixture was stirred at
r.t.for 2.75 h. Normal workup followed by purification by column chromatography on a

silica gel gave 230 mg (46% yield based on the allylic alcohol 17b used) of trioxane 23b2.

EXAMPLE 9

Trioxane 27b (formula 27, R; = R; = Me, X = H)

[0055] A mixture of allylic alcohol 17b (2.0 g) and methylene blue (100 mg) in
CH3CN (60 ml) was photooxygenated at 0°C for 6.5 h. To this reaction mixture were
added 2-adamantanone (3.0 g) and p-toluenesulfonic acid (100 mg) and the reaction
mixture was left at room temperature overnight. The reaction mixture was quenched with
aqueous NaHCOs; diluted with water and extracted with ether. The ether extract was
washed with water, dried (Na,SO4) and concentrated. The crude product was purified by
column chromatography on a silica gel and gave 1.61 g (59% yield based on allylic
alcohol 17b) of 1,2,4-trioxane 27b, m.p. 100-102°C.

[0056] Trioxane 27b was obtained in 44% yield when the condensation with 2-

adamantanone was done using Amberlyst-15 as catalyst.



[0053] A solution trioxane 23b1 (1 g) in CH2C12 (40 ml) was reacted with succinic anhydride as above
and the product was purified by chromatography as above to furnish 1.23 g (93% yield) of hemisuccinate
37b1l. EXAMPLE 8 Trioxane 23b2 (formula 23, R1 = R2 =Me, X=H; R3, R4 = -gg%-&&%lﬁ)&CH&
[0054] To one half of the photooxygenated mixture from the above example wer cyclohexanone
(2 ml) and PTSA (25 mg) and the reaction mixture was stirred at r.t. for 2.75 h. Normal workup followed
by purification by column chromatography on a silica gel gave 230 mg (46% yield based on the allylic
alcohol 17b used) of trioxane 23b2. EXAMPLE 9 Trioxa >7b (formula 27, R1= R2 = Me, X = H) [0055] A
mixture of allylic alcohol 17b (2.0 g) and methylene blue (100 mg) in CH3CN (60 ml) was
photooxygenated at OC for 6.5 h. To this reaction mixture were added 2-adamantanone (3.0 g) and
p-toluenesulfonid e LHETENEF RN 4 Thd sunpesm dnisdd sdrayiardar FiomBemPdealissdvlinight—The
reaction mixturetas qguenched with aqueous NaHCO3 diluted with water and extracted with ether. The

ether extract wem oghed with waieioAried (NARRO4YBNd conGenteaedcthe arigamieductwpspurified

by column chromato,graE)hy on a silica gel and gave 1.61 g (59% yield based on allylic alcohol 17b) of

1,2,4-trioxane 2PHING. oBowes [58889 $ribkaR¥es¥8hias Bt asiA 2% {RLieMGHRY trelumn

condensation wighrémagaraphiasoscvas dang dising. Ambersinaidias catalistcddsAidd04 -19 Acetate
of trioxane 27b (compound 35b1, formula 35, R1= R2 = Me; R5 = CH3 ; X = H) [0057] A solution of

trioxane 27b (200 mg) and acetic anhydride (1 mEXAMPLE 10

Propionate of trioxane 27b (compound 35b2, formula 35, R; = R, = Me ; Rs = Et ;
X =H)

[0058] To an ice-cooled mixture of 27b (300 mg) and propionic anhydride (1.3
ml) in CH,Cl, (10 ml) were added triethylamine (0.8 ml) and 4-dimethylaminopyridine
(20 mg) and left overnight at r.t. Usual workup as above followed by column
chromatography on silica gel furnished 310 mg (91% yield) of propionate 35b2 as a

colourless oil.

EXAMPLE 11

Hexanoate of trioxane 27b (compound 35b4, formula 35, R; = R, = Me; Rs = n-pentyl
; X=H)

[0059] A mixture of trioxane 27b (300 mg) and hexanoic anhydride (1 ml) in
CH)CI, (15 ml) was reacted in the presence of triethylamine (0.5 ml) and 4-
dimethylamino pyridine (20 mg) at r.t. for 1 h. Workup as above followed by column
chromatography on silica gel furnished 330 mg (89% yield) of hexanoate 35b4 as an oil.

EXAMPLE 12

Hemisuccinate of trioxane 27b (compound 41b, formula 41, R; = R, = Me; X = H)

[0060] To a stirred and ice-cooled mixture of trioxane 27b (2.3 g) and succinic
anhydride (2.5 g) in CHyCl, (100 ml) were added triethylamine (2.5 ml) and 4-
dimethylamino pyridine (50 mg) and the reaction mixture was stirred at r.t. for 2h.,
concentrated under reduced pressure, acidified (50 ml of 10% HCI) and extracted with
ether (3 x150 ml). Ether extract was washed with water (3 x 100 ml), dried (Na;SO,) and

concentrated under reduced pressure to give 3.1 g of crude material which was



pyridine (4 ml) was reacted at r.t. overnight. Workup as above followed by column chromatography on
silica gel furnished 0.21 g of acetate 35b1 as a viscous material. EXAMPLE 10 Propionate of trioxane 27b
(compound 35b2, formula 35, R1 = R2 = Me ; R5 = Et; X=H)[0058] To an |C£2§:§%l§€2 ixture of 27b (300
mg) and propionic anhydride (1.3 ml) in CH2C12 (10 ml) were added triethylami .3 ml)and
4-dimethylaminopyridine (20 mg) and left overnight at r.t. Usual workup as above followed by column
chromatography on silica gel furnished 310 mg (91% yield) of propionate 35b2 as a colourless oil.
EXAMPLE 11 Hexanoate of trioxane 27b (compound 35b%)formula 35, R1= R2 = Me; R5 = n-pentyl
;:X=H) [0059] A mixture of trioxane 27b (300 mg) and hexanoic anhydride (1 ml) in CH2C12 (15 ml) was

reacted in the presence of triethylamine (0.5 ml) and 4- dimet%)l/amino pyridine (20 mg) at r.t. for 1 h.

Workup as abo¥8HRINsinetrBYcedtmica ieinelicl rel i on iRt yelbRir HidEd 3 08V B899 8/ of
hexanoate 35b4as.anviil EXAMIPLE &3 Hemisucsinateofdriexang %7{%@)9?E@&bn9f%if§f6@h'ﬂ§té1, R1=
R2 = Me; X = H) EH)%O] To a stirred and ice-cooled mixture of trioxane 27b (2.3 g) and succinic
anhydride (2.5 d)f BMPEe sTpstidsniNPweeeP8dded triethylamine (2.5 ml) and 4- dimethylamino pyridine
(50 mg) and the reaction mixture was stirred at r.t. for 2h., concentrated under reduced pressure,
acidified (50 mi 1494 Hcl) aHBrEt4etet it Petites p8Lise M EffeicaRiaR M RRINEINERPwith water
(3 x 100 ml), drigiskéha2sFA4)imachytaneaipiaiéad/nder reduced pressure to give 3.1 g of crude material
which was 19 APR 2004

EXAMPLE 13

Ketoester 11f (formula 11, R; = R, = H, X = OMe)
[0062] Compound 11f was prepared from 3-methoxy-4-hydroxyacetophenone
(formula 9, X = OMe) in 84% yield following the procedure used for the preparation of

compound 11a as given in example 1.

B-Hydroxyester 13f (formula 13, R; = R, = H; X = OMe)

[0063] To a refluxing mixture of ketoester 11f (21 g), zinc (6 g), and catalytic
amount of iodine in benzene (400 ml) was added dropwise ethyl bromoacetate (15 ml) and
the reaction mixture was refluxed for 8 hr. Work up and purification as given in example

1 furnished 20 g (71% yield) of B-Hydroxyester 13f.

o, B —Unsaturated ester 15f (formula 15, R; = R; = H; X = OMe)
[0064] B-Hydroxyester 13f (20 g) was dehydrated with P,Os in refluxing benzene
as above and the crude product was purified by column chromatography on silica gel to

furnish 10.5 g (55%) of a,, B —unsaturated ester 15f.

Allylic alcohol 17f (formula 17, R1 = R2 = H; X = OMe)
[0065] o, P—Unsaturated ester 15f (1.2 g) was reduced with LiAlH44(240 mg) in
dry ether (25 ml) at 0°C. Work and purification was done according to the procedure as

given above to give 260 mg (29% yield) of allylic alcohol 17f.



-20 chromatographed on silica gel (50 g, eluted with 50% ether in hexane) to give 2.3 g solid which was
crystallized from ether-hexane to give 1.91 g (68% vyield) of hemisuccinate 41b as white crystals, mp.
96-99C. [00611 Similar yields of 41b were obtained when the reaction was do eéri)ﬁgl()ﬁ%sence of
4-dimethylaminopyridine. EXAMPLE 13 Ketoester 11f (formula 11, R1=R2 = H, X'= e) [0062]
Compound 11f was prepared from 3-methoxy-4-hydroxyacetophenone (formula 9, X = OMe) in 84% yield
following the procedure used for the preparation of compound 11 a as given in example 1.
(3-Hydroxyester Of (formula 13, R1=R2 = H; X = OMe) [@663] To a refluxing mixture of ketoester 11f (21
0), zinc (6 g), and catalytic amount of iodine in benzene (400 ml) was added dropwise ethyl
bromoacetate (15 ml) and the reaction mixture was refluxed for 8 hr. Work up and purification as given in
example 1 furniSHeyans § 1 tormanlayds B-ARroxdleter €3Y14), 0 -Unsaturated ester 15f (formula 15,
R1=R2 = H; X §60kle) [0064]\(Idtmsspxyestiiofhléshe) was@shyetad it Ra0sein safluxind.hgnzene
as above and the crude product was purifiﬁ%gﬁ column chromatography on silica gel to furnish 10.5 g

(55%) of a, 0 -uRsARISREPREEH I BAIIRIE HCIN A 7RIForRInACIo e s AR B v i) oGet} &,
(3-Unsaturated gsiondRl/ bl & PnBsdedveedithlisltg, R0 mp) ik dryeibeid Zrimehat BTV ork and
purification was done according to the procedure as given above to_give 260 mg (29% yield) of allylic
alcohol 17L 19 Apfh#orsactpan mixture was added p-toluenesulfonic acid (20 mg) and was left at room
temperature overnight. Workup as above followed by chromatography on silica gel

furnished 180 mg (19% yield based on the allylic alcohol 17f used) of 1,2,3-trioxane 27f.

Hemisuccinate for trioxane 27f (compound 41f, formula 41, R; = R, = H; X = OMe)
[0067] Hemisuccinate 41f was prepared from trioxane 27f in 80% yield following

the procedure used for preparation of compound 41a as given in Example 5.

EXAMPLE 14

Ketoester 11g (formula 11, R; = R, = Me; X = OMe)

[0068] A mixture of 4-hydroxy-3-methoxyacetophenone (15 g) ethyl 2-
bromoisobutyrate (22 ml) and K,CO; (45 g) in acetone (450 ml) was refluxed for 27 h.
Most of the solvent was distilled off and the remainder was diluted with water and
extracted with ether, ether extract dried on Na,SO4 and concentrated. The crude product
was chromatographed on silica gel (elution with 5% ethylacetate in hexane) to furnish

4.41 g (18% yield) of ketoester 11g as an oil.

B-Hydroxyester 13g (formula 13, R; = R, = Me; X = OMe)
[0069] A mixture of ketoester 11g (4.4 g), zinc (3 g) and ethyl bromoacetate (2.5
g) in benzene was refluxed for 7 hr. Work up as above to give 6.0 g of crude product,

which was used in the next step without purification.

o, —Unsaturated ester 15g (formula 15, R; = R, = Me, X = OMe)
[0070] B-Hydroxyester 13g (crude product 6.0 g as obtained above) was dissolved

in benzene (100 ml), I, (40 mg) was added the reaction mixture was refluxed for 6 hr.



Trioxane 27f (formula 27, R1= R2 = H; X = OMe) [0066] A solution of allylic alcohol 17f (550 mg),
adamantanone (540 mg) and methylene blue (15 mg) in CH3CN (40 ml) was photooxygenated as above
for 6 h. to give (3-hydroxyhydroperoxide 19f (formula 19, RI=R2=H ; X = OM@ %j)oiggl‘?g%ed by TLC.
To this reaction mixture was added p-toluenesulfonic acid (20 mg) and was left at perature
overnight. Workup as above followed by chromatography on silica gel furnished 180 mg (19% vyield
based on the allylic alcohol 17f used) of 1,2,3-trioxane 27f. Hemisuccinate for trioxane 27f (compound
41f, formula 41, R1= R2 = H; X = OMe) [0067] Hemisucciate 41f was prepared from trioxane 27f in 80%
yield following the procedure used for preparation of compound 41a as given in Example 5. EXAMPLE
14 Ketoester h g (formula 11, R1= R2 = Me; X = OMe) [0068] A mixture of

4-hydroxy-3-metHesHt aRe REHEE Q1 5 5 dadyaa BradthGe afe2 OV miIyishl keredsn&staysistacetone
(450 ml) was refﬁéygtfa[ ﬁzdﬁsaMPﬁE@feElﬂ% g8lvent was distilled off and the remainder was diluted with

water and extracted with ether, ether extract dried on Na2S0O4 and concentrated. The crude product was
chromatographed on silica gel (elution with 5% ethylacetate in hexane) to furnish 4.41 g (18% vyield) of

ketoester h g asAdIyiRd afdotyDIg¥yEsiaiuldd TiaMsIR,EB MR} XR20Meg; X = OMe) [0069] A mixture of
ketoester | Ig (4'4%8(); zinc (3 g) and ethyl bromoaci{ate 2,5 g) in bepzene WES rgfluxeii for 7. hr, Work up

as above to giva®d §lof crud produrattsiraisad el s asdsiuesp Withddttishlatighindry
[3-Unsaturated egiar ak90(fas mdacl Sxubam Rtk Mefol GweMs) (el kiR axysisied 139 dqrsle

product 6.0 g as obtained ahove) was dissolved. in benzene (100 ml), 12 (40 mg) was added the reaction

mixture was refRiEd fIre e P AoRITgEs an oil.

Trioxane 27g (formula 27, R; = R, = Me; X = OMe)

[0072] A solution of allylic alcohol 17g (1.1 g) and methylene blue (20 mg) in
acetonitrile (50 ml) was photooxygenated as above at 0°C for 7 h. to give B-
hydroxyhydroperoxide 19g (formula 19, R; = R, = Me; X = OMe) as indicated by TLC.
The reaction mixture was divided into two equal parts. One part was reacted with 2-
adamantanone (500 mg) in the presence of conc. HCI (4 drops) at room temperature
overnight. Usual workup followed by chromatography furnished 300 mg (34% yield
based on the alcohol 17g used) of trioxane 27g as thick oil.

EXAMPLE 15

Trioxane 23g1 (formula 23, R; = R, = Me; X = OMe ; R3, Ry =-CH,;CH,;CH,CH3)
[0073] The other half of the reaction mixture as obtained in the above experiment
was reacted with cyclopentanone (1 ml) in the presence of conc. HCI (5 drops) at r.t.
overnight. Usual workup followed by purification furnished 210 mg (28% yield based on
alcohol 17g) of trioxane 23gl1.

EXAMPLE 16

Ketoester 12a (formula 12, R; =R, = H)

[0074] A mixture of 3-hydroxyacetophenone (5 g), ethyl chloroacetate (5.6 ml)
and K,CO; (7.5 g) was heated at 65°C with stirring for 13 h. It was cooled to room
temperature, diluted with water (50 ml) and extracted with ether (2 x100 ml). Ether



-22 Workup and purification effected as above furnished 2.7 g (49% vyield, based on ketoester 119) of a,
O-unsaturated ester 15g as an oil. Allylic alcohol 17g (formula 17, R1= R2 = Me; X = OMe) [0071] a,
[3-Unsaturated ester 15¢g (1.9 g) was reduced with LiAIH4 (1.8 g) in dry ether a](t) g}gﬁaz@)%/e Normal
workup followed by chromatography furnished 1.1 g (76% yield) of allylic alcoh oil. Trioxane
279 (formula 27, R1= R2 = Me; X = OMe) [0072] A solution of allylic alcohol 17g (1.1 g) and methylene
blue (20 mg) in acetonitrile (50 ml) was photooxygenated as above at OC for 7 h. to give O-
hydroxyhydroperoxide 19g (formula 19, Rl = R2 = Me; XQbMe) as indicated by TLC. The reaction
mixture was divided into two equal parts. One part was reacted with 2- adamantanone (500 mg) in the
presence of conc. HCI (4 drops) at room temperature over%ht. Usual workup followed by

chromatography s hEas 30G e widyidrichaSe dton théb caffétd 7\aedyof SRBSEHEEAY dthick oil.
EXAMPLE 15 TrigyanfogshéfPonuia @88 isiRe sod el mdoie - Mdxid as- Gz HRGH2¢s8), [0073]

The other half of the reaction mixture as obtained in the above experiment was reacted with

cyclopentanone#® mpifidhel srteetieeldndsi® il (5 drops) at r.t. overnight. Usual workup followed by
purification furnished 210 mg (28% yield based on alcohol 17g) of trioxane 23g1. EXAMPLE 16

Chioroncetats (SeNT) SHARBELES BRI F 633 rrng for 15 h 1 was oolod o room
temperature, dilpa@d 8jth watdio(5Gefixandnextractetikeitieethd24A kK16) mihe Etlagriodine (70 mg) in
benzene (350 ml), ethyl bromoacetate (8 ml) was added dropwise and the reaction mixture
was refluxed for 9 hr. The reaction mixture was cooled, acidified with aqueous 10% HCI,
benzene layer was separated and the aqueous layer was extracted with benzene. The
combined benzene extract was washed with water, aqueous NaHCO3, dried (Na;SO4) and
concentrated to give 14a which was dehydrated with P,Os (5 g) using the procedure as
given in example 1, and the final product was purified by column chromatography on
silica gel (hexane — ethylacetate as eluant) to furnish 14.75 g (45% based on 12a) of 16a

as an oil.

Allylic alcohol 18a (formula 18, R; = R, = H)

[0076] To a stirred and ice-cooled mixture of LiAlHy (8 g) in dry ether (400 ml), a
solution of o, B —unsaturated ester 16a (11 g) in dry ether was added dropwise and the
reaction mixture was stirred in an ice bath for 6 h. It was quenched with H,O and 10%
NaOH. The organic layer was separated and the residue was washed with ether. The
combined ether extract was dried (Na,SO,), concentrated and purified by column
chromatography on silica gel using hexane — ethylacetate as eluant to give 5.8 g (74%

yield) of allylic alcohol 18a.

Trioxane 24al (formula 24, R; = R, = H; R3, Ry = CH,CH,CH,CH3)

[0077] A solution of allylic alcohol 18a (1.0 g) and Rose Bengal (5 mg) in
acetonitrile (65 mg) was photooxygenated at 0°C for 7 h. to give B-hydroxyhydroperoxide
20a (formula 20, R; = R, = H) as indicated by TLC. To this reaction mixture were added

cyclopentanone (1.5 ml) and p-toluenesulfonic acid (15 mg) and the reaction mixture was



19 APR 2004 -23 extract was washed with water (3 x 50 ml), dried (Na2S04), concentrated and
chromatographed on silica gel using 50% ethylacetate - hexane as eluant to give 4.52 g (49% yield) of
ketoester 12a as an oil. a, 0 -Unsaturated ester 16a (formula 16, R1= R2 = H) [?g@%r%@reﬂuxing
mixture of ketoester 12a (15 g), zinc (6 g), iodine (70 mg) in benzene (350 ml), et acetate (8 ml)
was added dropwise and the reaction mixture was refluxed for 9 hr. The reaction mixture was cooled,
acidified with aqueous 10% HCI, benzene layer was separated and the aqueous layer was extracted with
benzene. The combined benzene extract was washed wif-water, agueous NaHCO3, dried (Na2S04)
and concentrated to give 14a which was dehydrated with P205 (5 g) using the procedure as given in
example 1, and the final product was purified by column chromatography on silica gel (hexane -

ethylacetate as BItFgAtHECRIFgmAAarere forsth, BheddRASIRPS) B ad BncoiummyH dRUASTPEY
(formula 18, R15RAcaH (A0 RINEA @(ﬁiiﬁﬁ%qzﬁmi 15ereeled sixtgcofiddAdifsd oY IRSanether1(400 mi),

a solution of a, 0 -unsaturated ester 16a (11 g) in dry ether was added dropwise and the reaction mixture
was stirred in an ice bath for 6 h. It was quenched with H20 and 10% NaOH. The organic layer was
separated and tHendsidiinwtevvastrethetadt@mpoandBsbiydorainér 33 RCcERS-OHeR{NARSO4),
concentrated ardECiHeGyCGIdWIMN chromatography on silica gel using hexane - ethylacetate as eluant

to give 5.8 g (7 Og; 'd|d) of allylic alcohol 18a. Trigxgn al (formula 24, R1= R2 =. ;QE%X R%? =
CHpcHera o T s e e e R EeO 0By et At 70 Y e
(65 mg) was phpjoshygdhatdd awdGtioed ht rogiveefBpleyairoxydwanogaroxitie reaction mixture was
diluted with water and extracted with ether. The ether extract was washed with water,
10% aqueous HCI, water, dried (Na;SO4) and concentrated. The crude product purified

by column chromatography on silica gel using CH,Cl, — ether as eluant furnished 780 mg
(98% yield) of hemisuccinate 38al.

EXAMPLE 17

Trioxane 28a (formula 28, R; = R, = H)

[0079] A solution of allylic alcohol 18a (1.0 g) and methylene blue (5 mg) in
CH,Cl, (65 mg) was photooxygenated as above at 0°C for 10 h. To the reaction mixture,
were added 2-adamantanone (1 g) and p-toluenesulfonic acid (15 mg) and the reaction
mixture was kept at room temperature overnight. Usual workup as above followed by
purification by chromatography on silica gel column furnished 350 mg (21% yield based

on allylic alcohol 18a) of trioxane 28a as a thick oil.

Hemisuccinate for trioxane 28a (compound 42a, formula 42, R; = R, = H)
[0080] Hemisuccinate 42a was prepared in 91% yield by reacting trioxane 28a

with succinic anhydride following procedure as given in the above example.



20a (formula 20, R1= R2 = H) as indicated by TLC. To this reaction mixture were added cyclopentanone
(1.5 ml) and p-toluenesulfonic acid (15 mg) and the reaction mixture was 19 APR 2004 -24 stirred at room
temperature for 4h. Workup as above followed by column chromatography on sg&a%ﬂf;@ighed 600 mg
(43% vyield based on allylic alcohol 18a) of trioxane 24al. Hemisuccinate of trioxane mpound
38al, formula 38, R1=R2 = H; R3 = R4 = CH2CH2CH2CH3) [0078] A solution trioxane 24al (600 mg)
and succinic anhydride (2.0 g) in pyridine (5 ml) was stirred at room temperature overnight. The reaction
mixture was diluted with water and extracted with ether. Ffe ether extract was washed with water, 10%
aqueous HCI, water, dried (Na2S04) and concentrated. The crude product purified by column
chromatography on silica gel using CH2C12 - ether as eluant furnished 780 mg (98% yield) of
hemisuccinate 38al. EXAMPLE 17 Trioxane 28a (formula 28, R1= R2 = H) [0079] A solution of allylic
alcohol 18a (1.0 g) and methylene blue (5 mg) in CH2C12 (65 mg) was photooxygenated as above at 0C
for 10 h. To the reaction mixture, were added 2-agypanEnNena (1 g) and p-toluenesulfonic acid (15 mg)
and the reaction mixture was kept at room temperature overnight. Usual workup as above followed by

purification by cRrggidies B Mantilisagat colro Myeyished 350 mg (21% yield based on allylic alcohol
18a) of trioxane 28a as a thick oil. Hemisuccinate for trioxane 28 Iq(com ound 42a, formula 42, R1=R2 =

. a f
H) [0080] Hemidd&&Hdte 42a/vaNBHEp Hedr T G109 Sratamiis ReRE AR Rl BRYh & DEMYPPYbEei& ahhydride
following procedureaag Kvemin(the apave axample. LARPR2OY The reaction mixture was diluted

with water and extracted with ether. Ether extract was washed with water, dried,

concentrated and chromatographed on silica gel to furnish 1.82 g (22% yield) of ketoester

12b as an oil.

a, B —Unsaturated ester 16b (formula 16, R; = R, = Me)

[0082] To a refluxing mixture of ketoester 12b (14.6 g), zinc (7.3 g) and iodine
(50 mg) in benzene (400 ml), a solution of ethyl bromoacetate (7.3 ml) in benzene (50 ml)
was added dropwise and the reaction mixture was refluxed for 14.5 hr., cooled, and
acidified with 10% aqueous HCl. Benzene layer was separated, washed with aqueous
NaHCO3, dried and concentrated to give -hydroxyester 14b, which was used in the next

step without purification.

[0083] The crude B-hydroxyester 14b as obtained above was dissolved in benzene
(500 ml), P,Os (10 g) was added and the mixture was refluxed for 3 h. Usual workup
followed by chromatography furnished o, 3 —unsaturated ester 16b (7g, 42% yield based
on 12b).

Allylic alcohol 18b (formula 18, R; = R, = Me)

[0084] To a stirred and ice-cooled mixture of LiAlH4 (3.2 g) in dry ether (450 ml),
a solution of a, B —unsaturated 16b (3.6 g) was added. The reaction mixture was stirred
for 2.5 h. in an ice bath. It was quenched with water and 10% aqueous NaOH. The ether
layer was separated and concentrated to give 2.6 g of residue which was chromatographed

on silica gel to give 2.3 g (86% yield) of allylic alcohol 18b.



-25 EXAMPLE 18 Ketoester 12b (formula 12, R1= R2 = Me) [0081] A mixture of 3-hydroxyacetophenone
(5 g) ethyl 2-bromoisobutyrate (5.4 ml) and K2CO3 (7.5 g) was heated at 120C for 6 h. The reaction
mixture was diluted with water and extracted with ether. Ether extract was Wﬁ?ggﬁgn qg/%‘ater, dried,
concentrated and chromatographed on silica gel to furnish 1.82 g (22% yield) of 12b as an oil.
a, 0 -Unsaturated ester 16b (formula 16, R1= R2 = Me) [0082] To a refluxing mixture of ketoester 12b
(14.6 g), zinc (7.3 g) and iodine (50 mg) in benzene (400 ml), a solution of ethyl bromoacetate (7.3 ml) in
benzene (50 ml) was added dropwise and the reaction mikture was refluxed for 14.5 hr., cooled, and
acidified with 10% aqueous HCI. Benzene layer was separated, washed with aqgueous NaHCO3, dried
and concentrated to give 0-hydroxyester 14b, which was used in the next step without purification. [0083]

The crude 0-hydrbiyadetabp douptmed BovBwadleisBenRaT (kA e Hgddami), P205 (10 g) was

added and the mpgysg was refluxadir o Rilise al cwrskusbfedowve Pxnahieimsiegsanty fponisbetha, 0
-unsaturated ester 16b gg 42% vyield based on 12b). Azl{ylic alcohol 18b (formula 18, R1= R2 = Me)

[0084] To a stirfelAy (49-sddBaTmRareBReENRad A1 L g aiyetRerivast g rondpidinnsorideo

-u nsaturated_ 168063 @ophasadied: ghe T@@Yﬁ@fi‘nﬁl@ﬁé&:@ﬁyaﬂ@ﬁ%eff&g&ﬁ‘ nik@RdaeRaiR-dewas _
guenched with water and 10% aqueous NaOH. The ether [ayer was separated and concentrated to give

2.6 g of residue {vEh SHEal e A SrsphRIE obthésikeadgion oV gis e ddsdycstonerarynst Aikliet éodol 18Db.

19 APR 2004 pTSA (40 mg) and the reaction mixture was stirred at room temperature for 5 h. Usual

workup followed by chromatography on silica gel furnished 170 mg (81% yield based on
alcohol 18b) of trioxane 24b 1.

Hemisuccinate for trioxane 24b1 (compound 38b1, formula 38, R; = R; = Me; R3, Ry
= -CH2CH2CH2CH3)

[0086] To an ice-cooled solution of trioxane 24b1 (200 mg) and succinc anhydride
(400 mg) in CH,Cl, (20 ml) were added Et;N (1 ml) and 4-dimethylamino-pyridine
(DMAP, 20 mg) and the reaction mixture was stirred at room temperature for 1.5 h. The
solvent was removed under vacuum, acidified with 10% aq.HCl and extracted with ether.
Ether extract was washed with water, concentrated and purified by chromatography on

silica gel to give 230 mg (92% yield) of compound 38b1 as an oil.

Trioxane 24b2 (formula 24, R; = R, = Me; R3, Ry = CH, CH,CH,CH,CH3)

[0087] To the other half of the photooxygenated mixture obtained as in the above
experiment were added cyclohexanone (1 ml) and PTSA (40 mg) and the reaction mixture
was stirred at r.t. for 5 h. Workup and chromatography on silica gel column as above

furnished 110 mg (50% yield based on alcohol 18b) of trioxane 24b2.

Hemisuccinate for trioxane 24b2 (compound 38b2, formula 38, R; = R, = Me; R3, R4
= CHzCHzCHzCHzCHg,)

[0088] Trioxane 24b2 (250 mg) was reacted with succinic anhydride (350 mg) in
CH,Cl; (20 ml) as above and the crude product was purified by chromatography on silica
gel using 25% ether in CH,Cl; as eluant to give 280 mg (87% yield) of compound 38b2 as

an oil.



-26 Trioxane 24b 1 (formula 24, R1= R2 = Me; R3, R4 = CH2CH2CH2CH3) [0085] A mixture of allylic
alcohol 18b (300 mg) and methylene blue (20 mg) in CH3CN (40 ml) was photooxygenated at OC for 5.5
h. to give (3-hydroxyhydroperoxide 20b (formula 20, Rl = R2 = Me) as indicated by TLC. The reaction
mixture was divided in two equal parts. To one-half of this reaction were addqd ayetepgodanone of (1 ml)
and PTSA (40 mg) and the reaction mixture was stirred at room temperature for 5 h. Usual workup
followed by chromatography on silica gel furnished 170 mg (81% yield based on alcohol 18b) of trioxane
24b 1. Hemisuccinate for trioxane 24b1 (compound 38brZformula 38, R1= R2 = Me; R3, R4 =
-CH2CH2CH2CH3) [0086] To an ice-cooled solution of trioxane 201 (200 mg) and succinc anhydride
(400 mg) in CH2C12 (20 ml) were added Et3N (1 mlg and 4-dimethylamino-pyridine (DMAP, 20 mg) and
the reaction mixture was stirred at room temperat he solvent was removed under vacuum,
acidified with 10% aq.HCI and extracted with ether. Ether extract was washed with water, concentrated
and purified by diionedshoigramle s Beri®yivd®30 mg (92% yield) of compound 38b1 as an oil.

Trioxane 24b2 (jgyBYp 24, RAS KoMt 31 4150%d14 $5136¢ 1R Hafdidd)8&e diadheoothsrfalf of

the photooxygenated mixture obtained as in the above experiment were added cyclohexanone (1 ml) and

PTSA (40 mg) dnid-(¥ (dcabiiabeecuscantrddtrd C e 9 B Tohasaaiiee msraeoyespAYIsH silica

gel column as abquanisipishied HGMa PRk sldnasrdpoRICORQl1BH) ohEioxaae R40%t room
Hemisuccinate for trioxane 24b2 ‘(com@ound 38b2, formula 38, R1= R2 = Me; R3, R4 =
o4

CH2CH2CH2CEPeamsy Yt a8 iigka VI 0N Y SRRV SRAF IV HPCEHBLIAR dRRyERSHB'E3BBSMg) in
CH2C12 (20 miyas@baverand thedwds pradiativandwified by chiamnategraplynsilicaact was

washed with water, dried, concentrated and chromatographed on silica gel to furnish 310

mg (62% yield) of trioxane 28b as an oil.

Hemisuccinate of trioxane 28b [compound 42b, formula 42, R, = R, = Me]

[0090] To a stirred ice-cooled mixture of trioxane 28b (100 mg) and succinic
anhydride (200 mg) in CH)Cl, (10 ml) were added triethylamine (0.5 ml) and 4-
dimethylamino pyridine (20 mg) and the reaction mixture was stirred at r.t. for 3 h. The
reaction mixture was concentrated under reduced pressure, acidified with 10% aqueous
HCI and extracted with ether (2 x 20 ml). The ether extract was washed with water dried
(Na,S0s), concentrated and purified by column chromatography on silica gel to give 100

mg (80% yield) of hemisuccinate 42b as a thick oil.

EXAMPLE 20

Ketoester 11¢ (formula 11, R; = H, R, = Me, X = H)

[0091] A mixture of 4-hydroxyacetophenone (5 g), ethyl 2-bromopropionate (5
ml) and K,COj3 (7.5 g) was heated at 120°C for 7.5 h. The reaction mixture was extracted
with ether, washed with water, dried, concentrated and chromatographed on silica gel to

furnish 1.8 g (21% yield) of 11¢, m.p. 64-72°C



gel using 25% ether in CH2C12 as eluant to give 280 mg (87% yield) of compound 38b2 as an oil. 19
APR 2004 -27 EXAMPLE 19 Trioxane 28b (formula 28, R1= R2 = Me) [0089] A solution of allylic alcohol
18b (300 mg) and methylene blue (70 mg) in CH3CN (30 ml) was photooxy %ec% -8C for 6 h. To the
reaction mixture were added 2-adamantanone (300 mg) and p-toluenesulfo mg) and left at
room temperature overnight. The solvent was removed under vacuum and the residue was diluted with
ag. NaHCO3 and water and extracted with ether. The ether extract was washed with water, dried,
concentrated and chromatographed on silica gel to furnisk$10 mg (62% yield) of trioxane 28b as an oil.
Hemisuccinate of trioxane 28b [compound 42b, formula 42, R1= R2 = Me] [0090] To a stirred ice-cooled
mixture of trioxane 28b (100 mg) and succinic anhydride (200 mg) in CH2C12 (10 ml) were added
triethylamine (0.5 ml) and 4- dimethylamino pyridine (20 mg) and the reaction mixture was stirred at r.t. for
3 h. The reaction mixture was concentrated under reduced pressure, acidified with 10% aqueous HCI

and extractedd m&h@lhﬂ{%@bﬁﬁ-a%dr@);t&?‘psemrﬂm@ps vmsalxﬁl sRed:M@ ma&%[)drieds(()N/aZS?4)
concentrated a rifie y olumn_c romato ra on si |ca |ve g 0

hemisuccinate ré@t? gé a thick (ﬂ aéﬁﬂ\%ﬁ’l%élﬁ g8ﬁ§%§’?—§e€]{f %& élg $§ I\%egl9g-?$9) [0091]
A mixture of 4-hyghoxyiesetarh@sonalfwe, idsd arbpwmewmplmamo(e&emié a3 GRAIHE R grivas

heated at 120C far 7.5 h. The eac ? was xtrac ed \(\,‘igh etger washed wit wat dried,
concentrated ar{aléﬂllr&ﬁvaﬂ%é? CL 8#2ﬁ e product ¢) obtained after usua wor up was

dehydrated with iodine (2 g) in benzene (100 ml) by refluxing for 4 h. The reaction
mixture was washed with a solution of sodium thiosulphate, concentrated and purified by

chromatography on silica gel to give 14.6 g (47% yield) of 15¢ as an oil.

Allylic alcohol 17¢ (formula 17, R; = H, R, = Me, X = H)
[0093] o, B —Unsaturated ester 15¢ (5.0 g) was reduced with LiAlH4 (3 g) in dry
ether (250 ml) as above to give 2.7 g allylic alcohol 17¢.

Trioxane 25¢ (formula 25, R; = Me, R, = X =H)

[0094] A solution of allylic alcohol 17¢ (1.5 g) and methylene blue (10 mg) in
CH,CN (45 ml) was photooxygenated as above for 6 h. to give B-hydroxyhydroperoxide
19¢ (formula 19, R; = Me, R, = X = H). One third (corresponding to 500 mg of 17¢) was
taken and reacted with norcomphor (1.0 g) in the presence of a catalytic amount of p-
toluenesulfonic acid at r.t for 3 h. Usual workup followed by column chromatography on
silica gel furnished 300 mg (38% yield based on the allylic alcohol 17¢ used) of trioxane
25c.

EXAMPLE 21

Ketoester 11d (formula 11, R; = H, R, = Et, X = H)

[0095] A mixture of 4-hydroxyacetophenone (5.0 g) ethyl 2-bromobutyrate (5 ml)
and K,COs (7.5 g) was heated at 120°C for 7.5 h. Workup followed by purification of the
crude product as above (example 20) furnished 3.9 g (42% yield) of compound 11d as an

oil.



furnish 1.8 g (21% yield) of 11c, m.p. 64-72C 19 APR 2004 -28 a, 0 -Unsaturated ester 15c (formula 15,
R1=H, R2 = Me, X = H) [0092] To a refluxing mixture of ketoester He (25 g), Zn (6.5 g) and iodine (50
mgq) in benzene (250 ml) was added dropwise ethyl bromoacetate (12 ml) and the reaction mixture was
refluxed for 7 h. The crude product (13c) obtained after usual workup was deghxgmRtggowith iodine (2 g) in
benzene (100 ml) by refluxing for 4 h. The reaction mixture was washed with a solution of sodium
thiosulphate, concentrated and purified by chromatography on silica gel to give 14.6 g (47% yield) of 15c
as an oil. Allylic alcohol 17¢ (formula 17, R1=H, R2 = Me2% = H) [0093] a, 0 -Unsaturated ester 15c (5.0
g) was reduced with LiAIH4 (3 g) in dry ether (250 ml) as above to give 2.7 g allylic alcohol 17c. Trioxane
25c¢ (formula 25, R1= Me, R2 = X = H) [0094] A solution of allylic alcohol 17c (1.5 g) and methylene blue
(10 mg) in CH2G} [Aomsaiuratediesteokdd ¢ ruaukasi abBve s Bh=tBlgRe(Bhydroxyhydroperoxide 19¢

(formula 19, Rl f0d96RR2 = X FH) PRIt GaresPaging ta RPB G RIALCI Nes, lBisR ansligacted

with norcomphor (1.0 g) in the presence of a catalytic amount of p- toluenesulfonic acid at r.t for 3 h.

Usual workup fafoR8aess ciluhih eHrohbaesagision! -Sirel yerfaddrsharddbe raerosonizEiensed on

the allylic alcohe¢ffecHsts) Sfiirioxanas2aGadEANIILE 9l Katoesiendichéfasmulavhd , RdardibdRénd Et X =
H) [0095] A mixture of 4-hydroxyacetophenone (5.0 g) ethyl 2-bromobutyrate (5 ml) and K2CO3 (7.5 g)

was heated at 120CFaFS ANBAEIBIRTRAE by PurHid RSO CiHEMEagE R d0dl4e 2Bdve @xample
20) furnished 3.9;8{#3%a yie!doafsRmPa9ad id @85 @8s dehydrated in refluxing benzene using P,Os as

catalyst. Workup followed by column chromatography on silica gel as above furnished

2.0 g (88% yield) of ester 15d as an oil.

Allylic alcohol 17d (formula 17, R; = H; R; = Et; X = H)
[0097] o, B —Unsaturated ester 15d (2.7 g) was reduced with LiAlH4 (1.5 g) in
dry ether (150 ml) and the crude product was purified by chromatography on silica gel

using hexane — ethylacetate as eluant to give 1.2 g of allylic alcohol 17d.

Trioxane 27d (formula 27, R; = Et, R, = X =H)

[0098] A solution of allylic alcohol 17d (1.2 g) and methylene blue (10 mg) in
CH;CN (40 ml) was photooxygenated as above for 7 h. to give B-hydroxyhydroperoxide
19d (formula 19, R; = Et, R, = X = H) as indicated by TLC. To one half of this reaction
mixture were added adamantanone (600 mg) and PTSA (10 mg) and the reaction mixture
was stirred at r.t. for 2 h. Usual workup followed by chromatography on silica gel

furnished 300 mg (30% yield based on the allylic alcohol 17d used) of trioxane 27d as oil.

EXAMPLE 22

Ketoester 11e (formula 11, R; = H, R; = n-pentyl, X = H)

[0099] A mixture of 4-hydroxyacetophenone (5.0 g) ethyl 2-bromoheptanoate (8.3
g) and K,CO; was heated at 120°C for 7.5 h. The reaction mixture was extracted with
ether. Ether extract was washed with water, dried, concentrated and chromatographed on

silica gel to furnish 9.1 g (89% yield) of compound 11e, as an oil.



oil. 19 APR 2004 -29 a, (3 -Unsaturated ester 15d (formula 15, R1=H, R2 = Et, X = H) [0096] To a
refluxing mixture of ketoester lid (3.5 g), Zinc (2.0g), iodine (50 mg) in benzene (50 ml), ethyl
bromoacetate (1.5 ml) was added and the reaction mixture was refluxed for 5 Q It idified with 10%
HCI, benzene layer was separated and concentrated and the crude product w gdﬁﬁe%ﬁ)%
chromatography to give 2.45 g (52% yield) of 13d. Compound 13d (2.4 g) was dehydrated in refluxing
benzene using P205 as catalyst. Workup followed by column chromatography on silica gel as above
furnished 2.0 g (88% yield) of ester 15d as an oil. AIIyIiC'éQ:DhoI 17d (formula 17, R1=H; R2 = Et; X = H)
[0097] a, 0 -Unsaturated ester 15d (2.7 g) was reduced with LIA1H4 (1.5 g) in dry ether (150 ml) and the
crude product was purified by chromatography on silica gel using hexane - ethylacetate as eluant to give

1.2 g of allylic aktobolUmpaturissd sstor7 iS5 dfarmaazl R R EHRR:=x-penfybo¥s) Wsolution of allylic

alcohol 17d (1-§Gi 804 methyignebii& o manie &'Eé’t@éﬂté{‘qIBQZ@%%PZIPE‘?@%%B&IS@@@@ e for 7
h. to give (3-hydroxyhydroperoxide 19d (formula 19, Rl = Et, R2 = X = H) as indicated by TLC. To one

half of this reactibrsHsRSrEATR e bdaby L ramanssRonEY anb ey afdes Tepp iserags dhe thefdagtion

mixture was stifeehabrfdorruxbisuat vsoskup follpyveschychromatosraphy@n siligagelfunighed 300
mg (30% yield based on the allylic alcohol 17d used) of trioxane 27d as oil. EXAMPLE 22 Ketoester lle

(formula 11, R18eParatod= Fiapleryyish aq Nald66):sohikirredbicd AYd enifsasiyphdnehes (B-bygy ethyl
2-bromoheptanQgi @S wih AWK 2GRS AR A P HGHOnéxP diepl h€ reaction mixture was

extracted with
[0101] Crude product 13e as obtained above was dissolved in benzene (350 ml),

iodine (100 mg) was added and the mixture was refluxed for 2.5 h. The reaction mixture
was washed with a solution of sodium thiosulphate, dried, concentrated and
chromatographed on silica gel (elution with 5% ethyl acetate — hexane) to give 22.1 g

(71% yield) of a, B —unsaturated ester 15e as an oil.

Allylic alcohol 17e (formula 17, R; = H; R; = n-pentyl; X = H)

[0102] o, B —Unsaturated ester 15e (12 g) was reduced with LiAlH4 (10 g) in dry
ether (600 ml) at 0°C as above to give 8.3 g of crude product which was purified by
chromatography on silica gel to furnish 6.5 g (71% yield) of allylic alcohol 17e.

Trioxane 23el (formula 23, R; = CH,CH,CH,CH,CH3; R, =X =H; R3, Ry =-
CH,CH,CH,CH;)

[0103] A solution of alcohol 17e (2 g) and methylene blue (100 mg) in CH3;CN
(60 ml) was photooxygenated at 0°C for 4.5 h. to give B-hydroxyhydroperoxide 19e
(formula 19, R; = CH,CH,CH,CH,CH3s; R, = X = H) as indicated by TLC. One half of
this photooxygenated reaction mixture was reacted with cyclopentanone (2 ml) in the
presence of PTSA (50 mg) at r.t. for 5.5 h. Usual workup and column chromatography on
silica gel furnished 610 mg (45% yield based on allylic alcohol 17e used) of trioxane
23el.



ether. Ether extract was washed with water, dried, concentrated and chromatographed on silica gel to
furnish 9.1 g (89% yield) of compound lle, as an oil. 19 APR 2004 -30 a, (3 -Unsaturated ester 15e

(formula 15, R1=H, R2 = n-pentyl, X = H) [0100] To a refluxing mixture of kﬁ?gg&%@‘iﬁ 9), Zn (7.5 g),
iodine (100 mg) in benzene (450 ml), ethyl bromoacetate (9 ml) was added dr S d the resulting
mixture was refluxed for 5.5 h. It was acidified with 10% HCI, benzene layer was separated, washed with
ag. NaHCOg3 solution, dried and concentrated to give (3-hydroxy- ester Be which was used without
purification in the next step. [0101] Crude product Be as ined above was dissolved in benzene (350
ml), iodine (100 mg) was added and the mixture was refluxed for 2.5 h. The reaction mixture was
washed with a solution of sodium thiosulphate, dried, concentrated and chromatographed on silica gel

(elution with 5% ld#eypae At formtady idy v I G (Hp RSl oRa=0X mlAturated ester 15e as an

oil. Allylic alcohgb3 ¢a {formulad theRotreHhRR2oF P PRbitb X yeénhied @Rkawrd alosatdsatad mstesolee (12 g)
was reduced with LiAIH4 (10 g% in (:éy ether (600 ml) at OC as above to give 8.3 g of crude product which

was purified by RGBS AR I R gRIRP RS SisB) e BT 9 (IR IBE A e dRAHSP 1P S foxane

23el (formula 2gaRdirredd @l 26HACHRZGH I 6 Rup Yo FoklieR By RélimE bR 6ihkdbdiZhi 3h QO34
solution of alcohol 17¢e (2 g) and methylene blue (100 . mg) in CH3CN (60 ml) wasggotooxygena,ted at 0C

for 4.5 h. to give {5y RrARhydRSPERSKIal Poecispnitansdek) BEmecHoCHpEh RS, g Allylic 1) 5
indicated by TL@lcbHg Iraifirbdhés phviaaxygenateditasition mixture was reacted with cyclopentanone (2
ml) in the presence of PTSA (50 mg) at r.t. for 5.5 h. Usual workup and column chromatography on

Hemisuccinate of trioxane 27e (compound 41e, formula 41, R; = H, R, = n-pentyl; X =
H)

[0105] To a stirred and ice-cooled mixture of trioxane 27e (200 mg) and succinic
anhydride (200 mg) in CH,Cl, (20 ml) were added triethylamine (0.5 ml) and 4-
dimethylamino pyridine (20 mg) and the reaction mixture was stirred at r.t. for 1.5 h.
Workup as above followed by purification by column chromatography on silica gel

furnished 200 mg (82% yield) of hemisuccinate 41e as a colourless oil.

[0106] Using the above procedures, the following hydroxy-functionalized trioxane

and their esters were also prepared

Trioxane 23a4 (formula 23, R; = R, = X = H; R3, R4 = Me, Et) ; 36% yield

Trioxane 23a5 (formula 23, R; = R, = X = H; R3, R4 = Me, CH,CH,CH3) ; 43% yield
Trioxane 23a6 (formula 23, R; = R, = X = H; R3, R4 = Me, CH,CHMe,) ; 29% yield
Trioxane 23a7 (formula 23, R; = R, = X = H; R3 = R4 =n -propyl) ; 21% yield
Trioxane 23a8 (formula 23, R; = R, = X = H; R3; = R4 = n -butyl) ; 11% yield
Trioxane 23a9 (formula 23, R; = R, = X = H; R3 = R4 =n -pentyl) ; 16% yield

Trioxane 23a10 (formula 23, R; = R, = X = H; R3, R4 = -CH,(CH,)9-CHj3) ; 16% yield
Trioxane 23all (formula 23, R; = R, = X = H; R3, R4 = -CH,-CH,-CO-CH,- CH3) ; 6%
yield

Trioxane 23a12 (formula 23, R; =R, = X =H; R3, R4 =H, -C¢Hs) ; 45% yield

Trioxane 23a13 (formula 23, R; = R, = X = H; R3, R4 = H, 1-naphthyl) ; 38% yield



silica gel furnished 610 mg (45% yield based on allylic alcohol 17e used) of trioxane 23el. 19 APR 2004
-31 Trioxane 27e (formula 27, R1= CH2CH2CH2CH2CH3; R2 = X = H) [0104] To the other half of the
photooxygenated mixture as obtained in the above example were added 2-adamantanone (1 g) and
PTSA (50 mg) and the reaction mixture was stirred at r.t. for 5 h. Usual workyp iQjuvashlpy column
chromatography on silica gel using hexane - ethylacetate as eluant furnished 780 mg (76% yield based
on allylic alcohol 17e used) of trioxane 27e as a thick oil. Hemisuccinate of trioxane 27e (compound 41e,
formula 41, R1=H, R2 = n-pentyl; X = H) [0105] To a stirféd and ice-cooled mixture of trioxane 27e (200
mg) and succinic anhydride (200 mg) in CH2C12 (20 ml) were added triethylamine (0.5 ml) and 4-
dimethylamino pyridine (20 mg) and the reaction mixture was stirred at r.t. for 1.5 h. Workup as above
followed by purifi¢igihpgh Wotdatgrapny MesticaldeRlinisibd 2o0hy (s28%opitald) of
hemisuccinate 41e as a colourless oil. [01061 Using the above procedures, the following ,
Pydroxy-functior IS XA 6 AP En & BsteraroMeaiio fiepiardd THddhd 2B ibirhola vslR1= R2
= X =H; R3, R4 = Me, Et) ; 36% yield Trioxane 23a5 (formula 23, R1= R2 = X = H; R3, R4 = Me,
CH2CH2CH3) ; hrdox3nad3stigoanylo 236 Riofhaaid YR ISR Rx B RELEALA EHibEHME2) ; 29%
yield Trioxane Rad (formula 23, R1= R2 = X = H; R3 = R4 = n -propyl) ; 21% yield Trioxane 23a8
(formula 23, R1= R2 = X = H; R3 = R4 = n -butyl) ; 11% yield Trioxane ZSa%&l;ormula 23, R1I=R2=X=
H: R3 = R4 = n Tafne 2898 (iRl viiokbrb 2 4ato fomrar 231 R K Ba = »CHp( (B RIS ): 461%
-CH2(CH2)9-CH¥)14 16% yield

Trioxane 23d1 (formula 23, Ry, R, = H, Et; X = H, R3, R4 = -CH,-CH,-CH,-CH3); 33%
yield

Trioxane 23e2 (formula 23, R;, R, = H, n-pentyl; X = H, R3, R4 = -CH,-(CH,);-CH>);
54% yield

Trioxane 23e3 (formula 23, R;, R, = H, n-pentyl ; X = H, R3;, R4 = -CH,-(CH;)4-CH3);
38% yield

Trioxane 23e4 (formula 23, R;, R, = H, n-pentyl ; X = H, R3, R4 = -CH,-(CH,)s-CH>);
15% yield

Trioxane 23e5 (formula 23, R, R, = H, n-pentyl ; X = H, R3, Ry = Me) ; 54% yield
Trioxane 23f1 (formula 23, R; = R; = H; X = OMe ;R3, R4 = -CH,-CH,-CH,- CH3); 27%

yield

Trioxane 23f2 (formula 23, R; = R, = H; X = OMe; R3, R4y = -CH,-(CH;)3-CH3); 16%
yield

Trioxane 23g1 (formula 23, R; = R, = Me; X = OMe ; R3, R4y = -CH,-CH,-CH,- CH3);
28% yield

Trioxane 24a2 (formula 24, R; = R, = H; R3, R4 = -CH;-(CH;);3-CHs); 41% yield
Trioxane 24a3 (formula 24, R, = R, = H; R;, R4 = -CH;-(CH3)4-CH3); 60% yield
Trioxane 24b3 (formula 24, R; = R, = Me; R3, R4 = H, 1-naphthyl); 24% yield
Trioxane 25a (formula 25, R; = R, = H) ; 34% yield

Trioxane 25¢ (formula 25, R, R, = H, Me) ; 39% yield

Trioxane 25d (formula 25, Ry, R, = H, Et) ; 15% yield



Trioxane 23all (formula 23, R1 = R2 = X = H; R3, R4 = -CH2-CH2-CO-CH2- CH3) ; 6% yield Trioxane
23al12 (formula 23, R1=R2 = X = H; R3, R4 = H, -C6H5) ; 45% vyield Trioxane 23al13 (formula 23, R1= R2
= X = H; R3, R4 = H, 1-naphthyl) ; 38% yield 19 APR 2004 -32 Trioxane 23@% g%%g3 R1=R2 = Me,
X =H, R3, R4 = H, 1-naphthyl) ; 7% yield Trioxane 23b4 (formula 23, R1= =H; R3,R4 =
CH2(CH2)4-CH3) ; 15% yield Trioxane 23cl (formula 23, R1, R2 = H, Me; X =H, R3, R4 =
-CH2-CH2-CH2- CH3) ; 42% yield Trioxane 23c2 (formula 23,R1,R2=H, Me; X=H, R3,R4 =
-CH2-(CH2)3-CH3); 46% vyield Trioxane 23d1 (formula2§ R1,R2=H,Et; X=H,R3,R4 =
-CH2-CH2-CH2-CH3); 33% vyield Trioxane 23e2 (formula 23, R1, R2 = H, n-pentyl; X = H, R3, R4 =
-CH2-(CH2)3-CH3); 54% yield Trioxane 23e3 (formula 23, R1, R2 = H, n-pentyl ; X =H, R3, R4 =
CH2-(CH2)a-CliEpxame 3T Bodi (idimiue D) RESE2<H n-pentyl | X = H. R3. R4 -

CH2-(CH2)S-Ciiddaouielsbigians RAsE (aipuia @383 R2 = H n-pentyl: X = H, R3, R4 = Me)
54% yield Trioxane 23f1 (formula 23, R1 = R2 = H; X = OMe ;R3, R4 = -CH2-CH2-CH2- CH3); 27%

yield Trioxane 2BFORaAh2Eh 2torryla 267 Ry Roc MsMe3RayRU = -CH2-(CH2)3-CH3): 16% yield
Trioxane 2391 (@mﬂﬁ@@ﬁ%nﬁgaawg, 5 Qﬁlq/[é?sg% ylegHZ -CH2-CH2- CH3);

Trioxane 28b (formula 28, R;, R, = Me); 27% yield

Compound 31a2 (formula 31, R; =R, = X = H ; R3;, R4y = -CH,-CH,-CH,-CH3; Rs = Et);
80% yield

Compound 31a3 (formula 31, R; = R, = X = H; R3, R4 = -CH,-CH,-CH,-CHj3; Rs = n-
Pr); 78% yield

Compound 31a4 (formula 31, R; = R, = X = H; R3, R4 = -CH,-CH,-CH,-CHj3; Rs = n-
hexyl) ; 75% yield

Compound 31a5 (formula 31, R; = R, = X = H; Rj, R4 = -CH,-CH,-CH,-CHj3; Rs =
phenyl); 42% yield

Compound 31a6 (formula 31, R; = R, = X = H; R3, R4 = H, 1-naphthyl; Rs = CHs); 36%
yield

Compound 31b1 (formula 31, R; = R, = Me, X = H; Rj, R4 = H, 1-naphthyl; Rs = CH,) ;
90% yield

Compound 32b1 (formula 32, R; = R, = Me; R3, R4 = -CH,-CH,-CH,-CHj3; Rs = Me);
89% yield

Compound 32b2 (formula 32, R; = R, = Me; R3, R4 = -CH,-(CH;)3-CHj3 ; Rs = Me) ;
86% yield

Compound 32b3 (formula 32, R; = R, = Me; R3, R4 = H, 1-naphthyl; Rs = Me); 73%
yield

Compound 33al (formula 33, R; = R, = X = H; Rs = Me); 82% yield

Compound 33a2 (formula 33, R; = R, = X = H; Rs = Et); 76% yield

Compound 33a3 (formula 33, R; = R, = X = H; Rs = n-hexyl); 83% yield

Compound 34b (formula 34, R, = R, = Me; Rs = Me); 94% yield

Compound 35b3 (formula 35, R; = R, = Me; X = H; Rs = n-Pr); 57% yield

Compound 35b5 (formula 35, R; = R, = Me; X = H; Rs = n-hexyl); 95% yield



28% vyield Trioxane 24a2 (formula 24, R1= R2 = H; R3, R4 = -CH2-(CH2)3-CH3); 41% yield Trioxane NO
(formula 24, R1= R2 = H; R3, R4 = -CH2-(CH2)4-CH3); 60% yield Trioxane 24b3 (formula 24, R1=R2 =
Me; R3, R4 = H, 1-naphthyl); 24% yield Trioxane 25a (formula 25, R1= R2 ngf%Pélg%) éield Trioxane 25¢
(formula 25, R1, R2 = H, Me) ; 39% yield Trioxane 25d (formula 25, R1, R2'= H, 9 % yield 19 APR
2004 -33 Trioxane 25e (formula 25, R1, R2 = H, n-pentyl) ; 35% yield Trioxane 26a (formula 26, R1, R2 =
H) ; 23% yield Trioxane 26b (formula 26, R1, R2 = Me) ; 53% yield Trioxane 27c (formula 27, R1, R2 =
H, Me) ; 39% vyield Trioxane 28b (formula 28, R1, R2 = wﬁé*r 27% yield Compound 31a2 (formula 31, R1=
R2 =X =H; R3, R4 = -CH2-CH2-CH2-CHS3; R5 = Et); 80% yield Compound 31a3 (formula 31, R1= R2 =
X =H; R3, R4 = -CH2-CH2-CH2-CH3; R5 = n Pr); 78% yield Compound 31a4 (formula 31, R1=R2 = X =
H; R3, R4 = -CHmpaund;30b (fernela-30.RxyIRe 7585 iMecOpishd 31a5 (formula 31, R1=R2 = X =

H; R3, R4 = -Chigshbldarii376H3oRiuT Bhery): #2%yield. Gampoundi3lagi(fermuta B e R2 = X =
H; R3, R4 = H, 1-naphthyl; R5 = CH3); 36% yield Compound 31b1 (formula 31, R1=R2 = Me, X = H; R3,
R4 = H, 1-naphti§ldrR5 = CH3) ; 90% yield

Compound 37a2 (formula 37, R; = R, = X = H; R3, R4 = -CH,-(CH,);-CH3); 40% yield
Compound 37a3 (formula 37; R =R, = X = H; R; = R4 = Me); 70% yield

Compound 37a4 (formula 37; R, =R, =X =H; R3; = R4 = H, 1-naphthyl); 66% yield
Compound 37b2 (formula 37; R; = R, = Me; X = H; R3, R4y = -CH,-(CH;);-CH3); 86%
yield

Compound 37b3 (formula 37; R; = R, = Me; X = H; R3, Ry = H, 1-naphthyl); 66% yield
Compound 37el (formula 37; Ry, R, = H, n-pentyl; X = H; R3;, R4 = -CH,CH, CH,CH3);
79% yield

Compound 37f1 (formula 37; R; = R, = H; X = OMe; R3, R4 = -CH,-CH,-CH,-CH3);
76% yield

Compound 38a2 (formula 38; R, = R, = H; R3, R4 = -CH,(CH»);-CH3); 90% yield
Compound 38b1 (formula 38; R; = R, = Me; R3, R4y = -CH,-CH,-CH,-CH3); 92% yield
Compound 38b2 (formula 38; R; = R, = Me; R3, R4 = -CH,(CH,)3;-CHs); 88% yield
Compound 38b3 (formula 38; R; = R, = Me; R3, Ry = H, 1-naphthyl); 87% yield
Compound 39a (formula 39; R; = R, = X = H); 97% yield

Compound 40b (formula 40; R; = R, = Me); 96% yield

Compound 41f (formula 41; R; =R, = H; X = OMe); 80% yield

Compound 41g (formula 41; R; = R, = Me, X = OMe); 80% yield

Compound 42a (formula 42; R; = R, = H); 91% yield

Anti-malarial Activity
[0107] The anti-malarial activity of the test compounds was evaluated in rodent

using multidrug resistant strain of Plasmodium yoelii Nigeriensis in Swiss mice.



Compound 32b1 (formula 32, R1= R2 = Me; R3, R4 = -CH2-CH2-CH2-CH3; R5 = Me); 89% yield
Compound 32b2 (formula 32, R1= R2 = Me; R3, R4 = -CH2-(CH2)3-CH3 ; R5 = Me) ; 86% yield
Compound 32b3 (formula 32, R1= R2 = Me; R3, R4 = H, 1-naphthyl; R5 = Me})' 7? 6 I%Compound
33al (formula 33, R1=R2 = X = H; R5 = Me); 82% yield Compound 33a2 (fo r?]ﬁl %gﬁ =R2 =X =H;
R5 = Et); 76% yield Compound 33a3 (formula 33, R1= R2 = X = H; R5 = n-hexyl); 83% yield Compound
34b (formula 34, R1= R2 = Me; R5 = Me); 94% yield Compound 35b3 (formula 35, R1=R2 = Me; X = H;
R5 = n-Pr); 57% yield Compound 35b5 (formula 35, R1=R2 =Me; X =H; R5 = n-hexyl); 95% yield 19
APR 2004 -34 Compound 36b (formula 36, R1= R2 = R5 = Me); 91% yield Compound 37al (formula 37,
R1=R2 = X = H; R3, R4 = -CH2-CH2-CH2-CH3); 87% yield Compound 37a2 (formula 37, R1=R2 =X =
H; R3, R4 = -CHZenerb Presedyraoos, yield Compound 37a3 (formula 37; R1=R2= X = H; R3=R4 =
Me); 70% yield [gemppund 3gadddatnita RwRdnie K GthtrR3r B =H kngnbiwy in86ifiigld
Compound 37b2 (formula 37; R1= R2 = Me; X = H; R3, R4 = -CH2-(CH2)3-CH3); 86% yield Compound
37b3 (formula 3PtRACrRAcalRyeVIh by 13 FRoeliy (MBEbHIRIAIEE 98 yaYoresomibisutiersrent fattnula 37;
R1, R2 = H, n-peatylos ol ¥ aR&miGHACHR %laagsm AWK Campanb &L Ma R R1=

R2 = H; X = OMe; R3, = -CH2-CH2-CH2-CH3);
between 24-96 mg/kg/day. The trioxanes were dissolved in groundnut oil (or 50% sodium

bicarbonate solutions in case of hemisuccinate derivatives) and were administered via

intramuscular or oral route for 4 consecutive days (day 0-3).

[0109] Blood smears from experimental mice were observed on day 4 and 7, day
10 and thereafter at regular intervals till day 28 or death of the animal. The parasitacmia
level on day 4 was compared with the vehicle control group and the percent suppression

of parasitaemia in treated groups was calculated.

[0110] For determining the curative dose of a compound the treated mice were
observed till day 28. The dose at which no parasitaemia develop during the observation
period has been recorded as the curative dose. The anti-malarial data is summarized in

Table 4.
TABLE 4

Anti-malarial activity of substituted trioxanes against
multi drug resistance strain of Plasmodium yoelii Nigeriensis in Swiss mice

Compd. No. | Route Dose mg/kg | No. of % Cured/
animals Suppression | Treated
on day 4

23al im 96 6 100 1/6

im 48 5 100 0/5
23a2 im 96 5 100 0/5

im 48 5 100 1/5
23a4 im 96 6 70 0/5
23b1 im 96 5 98 2/5
23b2 im 96 5 100 2/5
23cl im 96 6 100 3/6
23¢c2 im 96 6 100 0/6
23el im 96 5 100 1/5
23e2 im 96 6 92 0/5




76% yield Compound 38a2 (formula 38; R1= R2 = H; R3, R4 = -CH2(CH2)3-CH3); 90% yield Compound
38b1 (formula 38; R1= R2 = Me; R3, R4 = -CH2-CH2-CH2-CH3); 92% yield Compound 38b2 (formula
38; R1=R2 = Me; R3, R4 = -CH2(CH2)3-CH3); 88% yield Compound 38b3 (formula 38; R1= R2 = Me;
R3, R4 = H, 1-naphthyl); 87% yield Compound 39a (formula 39; R1= R2 = X pH)pR7/2pdeld Compound
40b (formula 40; R1= R2 = Me); 96% yield Compound 41f (formula 41; R1= R2 = H; X = OMe); 80% yield
Compound 41g (formula 41; R1= R2 = Me, X = OMe); 80% yield Compound 42a (formula 42; R1=R2 =
H); 91 % yield Anti-malarial Activity [0107] The anti-malar%ﬁ'activity of the test compounds was evaluated
in rodent using multidrug resistant strain of Plasmodium yoelii Nigeriensis in Swiss mice. 19 APR 2004

-35 General Procedure [0108] Random bred Swiss mice of either sex (202 gm) were inoculated

intraperitoneal
was administe
The trioxanes

hemisuccinate
(day 0-3). [010

thereafter at r

compared with

was calculated

yaommpdNw5 Ropdelii (MDRP P @& onN@wyofero. The'treatment with€& compounds
red to groups pf 6 mice each at different do3BifBglis ranghPIetviean Arswetg/kg/day.
ere dissolved in groundnut oil (ar 50% sqdium bicarbg ritedaRihtiond in case of
Ffilatives) andwere adminiXered via intPamuscular or B}l route for ¥@onsecutive days
9] Blood smeaf@from expetith®ntal mice were ohserved d8%ay 4 and #/Hay 10a
R intervals ti day 28 or d®ath of the antmal. The pardSitaemia level/dn day 4 was
thkg¥ehicle comtirol group and@he percent $uppression |0?harasitaemjdif treated groups
.24al im 96 6 100 0/6
24a2 im 96 6 89 0/6
24a3 im 96 6 100 0/6
24b2 im 96 6 83 0/6
25a m 96 6 100 6/6
25¢ im 96 6 100 5/6
im 48 6 100 1/6
25e im 96 6 81 0/6
26a im 96 6 100 -
im 48 6 88 -
27a im 96 6 100 6/6
im 48 6 100 6/6
im 24 6 100 1/6
oral 96 6 100 2/6
oral 48 5 100 0/6
27b oral 96 6 100 6/6
oral 72 6 100 6/6
oral 48 6 100 1/6
im 96 6 100 6/6
im 72 6 100 6/6
im 48 6 100 5/6
27¢ im 96 6 100 6/6
im 48 6 100 3/6
27e im 96 5 84 0/6
im 48 6 15 0/6
27f im 96 6 100 6/6
im 48 6 100 1/6
27g im 96 6 92 -
im 48 6 85 -
28a im 96 5 100 5/5
im 48 5 100 3/5
28b im 96 6 96 -
im 48 6 66 -
31al im 96 6 100 6/6
im 64 5 100 1/5




[0110] For determining the curative dose of a compound the treated mice were observed till day 28. The
dose at which no parasitaemia develop during the observation period has been recorded as the curative
dose. The anti-malarial data is summarized in Table 4. TABLE 4 Anti-malarial activity of substituted
trioxanes against multi drug resistance strain of Plasmodium yoelii Nigeriensig ¢napgissypgace No. of %
Cured/ Compd. No.RouteDose mg/kganimalsSuppression Treated on day 4 23alim 96 6 100 1/6
im4851000/5 23a2im 96 5 100 0/5 im4851001 /5 23a4im966700/5

Compd. No. | Route Dose mg/kg | No. of % Cured/
animals Suppression | Treated
on day 4
im 48 6 100 2/6
31a2 im 96 6 97 0/6
im 48 6 47 0/6
31a3 im 96 6 36 0/6
im 48 6 26 0/6
31a4 im 96 6 22 0/6
im 48 6 22 0/6
31a5 im 96 6 57 0/6
im 48 6 41 0/6
31b2 im 96 6 20 0/6
im 96 6 75 0/6
33al im 96 6 99.5 0/6
im 48 6 96.8 0/6
33a2 im 96 6 52.5 0/6
im 48 6 61.6 0/6
33a3 im 96 6 0 0/6
im 48 6 14 0/6
35al im 96 6 100 6/6
im 48 6 99 0/6
oral 48 6 92 1/6
im 96 6 100 6/6
35b1 oral 96 6 100 1/6
im 96 5 99 1/5
35b2 im 96 5 94 0/6
oral 96 5 100 0/6
35b4 im 96 5 0 0/6
oral 96 5 35 0/6
35b5 im 96 5 67 0/6
oral 96 5 80 0/6
37al im 128 6 0 0/6
37a2 im 128 6 91.6 0/6
37a3 im 128 6 83 0/6
im 64 5 53 0/5
37b1 im 96 6 - 1/6
im 48 6 - 2/6
37el im 96 6 100 1/6
oral 96 6 82 0/6
38al im 96 6 82 0/6
im 48 6 62 0/6




23b1im965982/5 23b2im9651002/5 23¢1im9661003/6 23c2im9661000/6 23e1im9651001/5
23e2im966920/5 19 APR 2004 -36 Compd. No.RouteDose mg/kgNo. of%Cured/
animalsSuppressionTreated on day 4 23fim9651000/5 im4851000/5 23f2im965970/5 23 1im966930/6
24a1im9661000/6 24a2im966890/6 24a3im9661000/6 24b2im966830/6 25ginYPRLOGE{6
25cim9661005/6 im4861001 /6 25eim966810/6 26aim966100- im48688- 27aim9661006/6

-38-
Compd. No. | Route Dose mg/kg | No. of % Cured/
animals Suppression | Treated
on day 4
38a2 im 96 6 59 0/6
im 48 6 55 0/6
39a im 96 5 94 0/5
im 48 5 93 1/5
41a im 64 6 100 6/6
im 48 6 100 6/6
oral 96 6 100 6/6
oral 48 6 100 0/6
41b im 64 6 100 6/6
im 72 6 100 6/6
im 48 6 100 5/6
im 24 6 100 3/6
oral 96 6 100 6/6
oral 96 6 100 6/6
oral 48 6 100 2/6
41e im 96 6 100 0/6
oral 96 6 97 0/6
42a im 96 5 100 2/5
im 48 5 78 0/5
42b im 96 6 100 0/6
oral 96 6 96 0/6
[0111] Trioxanes 27a and 27b and their hemisuccinates 41a and 41b were

evaluated  for blood schizontocidal activity against Plasmodium cynomolgi and

Plasmodium knowlesi in Rhesus monkeys using the following protocol:

[0112] For activity against P. cynomolgi, rthesus monkeys were inoculated
intravenously with 1 x 10> parasitized RBC and the treatment was initiated when the
parasitaemia level reached above 0.5%. For activity against P. knowlesi the rhesus
monkeys were inoculated intravenously with 1 x 10* parasitized RBC and the treatment

was initiated at 0.1% parasitaemia level.



im4861006/6 im2461001 /6 oral9661002/6 oral4851000/6 27boral9661006/6 oral7261006/6 oral4861001
/6 im9661006/6 im7261006/6 im4861005/6 27cim9661006/6 im4861003/6 27eim965840/6 im486150/6
27fim9661006/6 im4861001 /6 27gim96692- im48685- 28aim9651005/5 im4851003/5 28bim96696-

im48666- 31a1im9661006/6 im6451001 /5 19 APR 2004 -37 19 APR 2004
-39-
[0113] Compounds 27a and 27b were dissolved in groundnut oil and administered

in various regimens for 3-5 days via oral or intramuscular (im) routes. Hemisuccinates
41a and 41b were dissolved in 5% bicarbonate solution and administered similarly by

oral, im or iv routes.

[0114] The blood smears from the treated monkeys were examined once daily to
record parasitaemia clearance time and subsequent recurrence of parasitaemia. The
animals in which no recrudescence was observed up to day 60 were recorded as cured.

The anti-malarial data are summarized in Table 5 and Table 6.
TABLE 5

Anti-malarial activity of trioxanes against
Plasmodium cynomolgi in rhesus monkey model

Compound | Route | Dose Regimen | Time for complete | Cure rate
mg/kg x days clearance of
parasitaemia (hr)

27a im 10.0x 4 Divided 48 2/2
im 10.0x 4 Single 48 3/4
im 7.5x4 Single 48 12
im 5.0x4 Divided 48-72 1/2
oral 20.0x 5 Divided 72 2/2
oral 20.5x 5 Divided 48 3/3
oral 15.0x5 Divided 48 3/3
oral 10.0x 5 Divided 48 0/2

27b im 15.0x4 Divided 48 2/2
im 10.0x 4 Divided 72 2/2
oral 20.0x 5 Divided 48 2/2
oral 20.0x 5 Divided 72 2/2
oral 150x5 Divided 72 2/2

41a im 10.0x 4 Divided 48 4/4
im 10.0x 4 Single 48 2/2
im 7.5x4 Single 48 172
oral 20.0x 5 Divided 48 3/3
oral 20.0x 4 Divided 48 2/2
oral 150x5 Divided 48 0/2




Compd. No.RouteDose mg/kgNo. of%Cured/ animalsSuppressionTreated on day 4 im4861002/6
31a2im966970/6 im486470/6 31a3im966360/6 im486260/6 31a4im966220/6 im486220/6
31a5im966570/6 im486410/6 31b2im966200/6 im966750/6 33a1im96699.50/6 /%Wéﬁ% .80/6
33a2im96652.50/6 im48661.60/6 33a3im96600/6 im486140/6 35a1im9661006/6'i /6 oral486921
/6 im9661006/6 35b1oral9661001/6 im965991 /5

-40-
Compound | Route | Dose Regimen | Time for complete | Cure rate
mg/kg x days clearance of
parasitaemia (hr)
41b v 10.0x 4 Divided 48 2/2
im 10.0x 4 Divided 48 2/2
im 10.0x 4 Single 48-72 0/2
oral 20.0x5 Divided 48-72 2/2
oral 10.0x 5 Divided 96 0/2
oral 200x 1+ Divided 48-72 5/5
10.0 x 4
TABLE 6

Anti-malarial activity of trioxanes against P. knowlesi in rhesus monkey model

Compound | Route | Dose Regimen Time for com- Cure rate
mg/kg x days plete clearance
of parasitaemia
(hr)
27a im 200x 4 Divided 48 2/2
im 15.0x4 Divided 48 2/2
im 100x4 Divided 48 0/2
im 50x4 Divided 72 0/2
oral 150x4 Divided 48-72 2/2
4]1a im 20.0 x4 Divided 48 2/2
im 150x4 Divided 48 1/2
oral 300x4 Divided 48 1/2
oral 15.0x 4 Divided 48 0/2
Gametocytocidal Activity
[0115] Compounds 27a and 41a were also tested for gametocytocidal activity

according to the following protocol:

[0116]

Different batches of 3 to 4 days old naive Anopheles stephensis mosquitoes

are allowed to engorge blood from gametocyte carrying infected host (rhesus monkey

infected with P. cynomolgi or hamster infected with P. yoelii) at different time intervals



35b2im965940/6 oral9651000/6 35b4im96500/6 oral965350/6 35b5im965670/6 oral965800/6
37al1lim128600/6 37a2im128691.60/6 37a3im1286830/6 im645530/5 37b1im966-1/6 im486-2/6
37e1im9661001 /6 oral966820/6 38alim966820/6 im486620/6 19 APR 2004 -38 Compd. No.RouteDose
mg/kgNo. of%Cured/ animalsSuppressionTreated on day 4 38a2im966590/6 §y436RIYe439aim965940/5
im485931 /5 41aim6461006/6

41-

prior to and after administration with a single dose of the test compound. The blood-fed
mosquitoes were maintained for the next 7-10 days in an insectorium to allow
development of oocysts. A comparison of mosquito infectivity rate and oocyst numbers in
pre-treatment versus post-treatment provided index for gametocytocidal potential of the

test agent.

[0117] Compounds 27a and 41a showed complete loss of infectivity in mosquito
batches fed 24 h. post-treatment with 50 mg/kg (im, single dose) in P. yoelii model and 20
mg/kg (im, single dose) or 30 mg/kg (oral, single dose) in P. cynomolgi model.



im4861006/6 oral9661006/6 oral4861000/6 41bim6461006/6 im7261006/6 im4861005/6 im2461003/6
0ral9661006/6 oral9661006/6 oral4861002/6 41eim9661000/6 oral966970/6 42aim9651002/5 im485780/5
42bim9661000/6 oral966960/6 [0111] Trioxanes 27a and 27b and their hem@u&%@aﬁ? 41a and 41b were
evaluated for blood schizontocidal activity against Plasmodium cynomolgi a 3ium knowlesi in
Rhesus monkeys using the following protocol: [0112] For activity against P. cynomolgi, rhesus monkeys
were inoculated intravenously with 1 x 105 parasitized RBC and the treatment was initiated when the
parasitaemia level reached above 0.5%. For activity agah‘?@r P. knowlesi the rhesus monkeys were
inoculated intravenously with 1 x 104 parasitized RBC and the treatment was initiated at 0.1 %

parasitaemia level. 19 APR 2004 -39
CLAIMS

1. Novel substituted 1,2,4-trioxanes of formula 1,
zi2><R1 0—0><R3
R5/ 0 0 Ry
. X .
1

wherein R; and R, are selected from the group consisting of a hydrogen and a C,.;; alkyl
group; R; and Ry are selected from the group consisting of a hydrogen, a C;_;; alkyl group,
and a Cj_j9 aryl group; Rs is selected from the group consisting of a hydrogen, a C;_;; alkyl
group, a Cs_j9 aryl group, a C;,CO,H carboxyalkyl group; Z is O or OCO; and X is

hydrogen or a lower alkoxy group having 1 to 6 carbons.

2. Novel trioxanes as claimed in claim 1, wherein said compounds 23al-23al3, 23bl-
23b4, 23cl-23c2, 23d1, 23el-23e5, 23f1-23f2, and 23g1 have structural formulae as shown

below:

0—0 R,

wherein,
23al Rl, Rz = H, H; X= H; R3, R4 = CHQCHQCHQCH3

23a2 Ri,R,=H, H; X=H; R3, Ry = CH,CH,CH,CH,CH;



[01131 Compounds 27a and 27b were dissolved in groundnut oil and administered in various regimens
for 3-5 days via oral or intramuscular (im) routes. Hemisuccinates 4l1a and 41b were dissolved in 5%
bicarbonate solution and administered similarly by oral, im or iv routes. [Olﬁé}&ﬁg?l@) smears from the
treated monkeys were examined once daily to record parasitaemia clearan subsequent
recurrence of parasitaemia. The animals in which no recrudescence was observed up to day 60 were
recorded as cured. The anti-malarial data are summarized in Table 5 and Table 6. TABLE 5 Anti-malarial
activity of trioxanes against Plasmodium cynomolgi in rhdsns monkey model
CompoundRouteDoseRegimenTime for completeCure rate mg/kg x daysclearance of parasitaemia (hr)
27aim10.0 x 4Divided482/2 im10.0 x 4Single483/4 im7.5 x 4Single481/2 im5.0 x 4Divided48-721/2
oral20.0 x 5Divided722/2 oral283 x 5DWidevZdd/Blorar BloRe-5bividderdds/3 oral10.0 x 5Divided480/2
27bim15.0 x 4Divided482/2 in%%O‘.‘O x 4Divided722/2 oral20.0 x 5Divided482/2 oral20.0 x 5Divided722/2

a ul Y= g

R, R, =H, H; X=H; R3;, R4 =Me, Et
23as Ry, R, =H, H; X =H; Rs, R4y = Me, CH,CH,CH3
23a6 Ri, R, =H, H; X =H; R3, Ry = Me, CH,CHMe,
23a7 Ri, R, =H, H; X =H; Rs, R4 = n-propyl, n-propyl
23a8 Ri, R, =H, H; X = H; R3, R4y = n-butyl, n-butyl
23a9 Ri, R; = H, H; X = H; R3, R4 = n-pentyl, n-pentyl
23a10 Ry, R, =H, H; X =H; Rs, R4 = -CH-(CH3)9-CHj3
23all Ry, R, =H, H; X =H; R3, R4 = CH,CH,-CO-CH,-CHj3
23a12 Ry, R, =H, H; X =H; R3, R4 = H, phenyl
23al3 Ry, R, =H, H; X =H; R3, R4y = H, 1-naphthyl
23b1 R, R, =Me, Me; X = H; R3, R4y = CH,CH,CH,CHj3
23b2 Ri, R, =Me, Me; X = H; R3, R4 = CH,CH,CH,CH,CHj;
23b3 Ri, R, =Me, Me; X = H; R3, R4 = H, 1-naphthyl
23b4 Rj, Ry =Me, Me; X = H; R3, R4y = -CH,-(CH;)4-CHj3
23cl R, R, =H, Me; X = H; Rj, R4 = CH,CH,CH,CHj3
23c2 R, R, =H, Me; X = H; R3, R4 = CH,CH,CH,CH,CHj3
23d1 Ri, R, =H, Et; X =H; R3, Ry = CH,CH,CH,CHj
23el Ri, R, = H, n-pentyl; X = H; R3, R4 = CH,CH,CH,CH3
23e2 Ry, R, = H, n-pentyl; X = H; R3, R4 = CH,CH,CH,CH,CH3
23e3 Ri, R, = H, n-pentyl; X = H; R3, R4y = CH,(CH,)4CH3

23e4 Ri, Ry = H, n-pentyl; X = H; R3, R4 = CH,(CH;)sCHj3



orall5.0 x 5Divided722/2 41aim10.0 x 4Divided484/4 im10.0 x 4Single482/2 im7.5 x 4Single481/2
oral20.0 x 5Divided483/3 oral20.0 x 4Divided482/2 oral15.0 x 5Divided480/2 19 APR 2004 -40 Dose Time
for complete CompoundRoutemg/kg x daysRegimenclearance of Cure rate parasitaemia (hr) 41biv10.0 x
4Divided482/2 im10.0 x 4Divided482/2 im10.0 x 4Single48-720/2 oral20.0 xj9D\\ypgesdft 722/2 oral10.0 x
5Divided960/2 oral20.0 x 1 +Divided48-725/5 10.0x4 TABLE 6 Anti-malarial activity of trioxanes against
P. knowlesi in rhesus monkey model Time for com-

-44-
23e5 Ry, R, = H, n-pentyl; X = H; R3, R4 = Me, Me
23f1 R, R, =H, H; X = OMe; R;, R4 = CH,CH,CH,CHj;
2312 R], R, = H, H; X= OMG; R3, Ry = CHz-(CH2)3-CH3
23g1 Ry, R, = Me, Me; X = OMe; R3, R4 = CH,CH,CH,CHs.

3. Novel trioxanes as claimed in claim 1, wherein said compounds 24al-24a3 and 24b1-

24b3 have the structural formulae as shown below:

0—0 R;

wherein,

24al Ry, R, =H, H; R3;, R4 = CH,CH,CH,CHj;

24a2 R, R, =H, H; R3, R4 = CH,(CH;);-CH3

24a3 Ri, R, =H, H; R3, Ry = CH,(CH,)4-CHj3

24b1 Ri, R, =Me, Me; R3, Ry = CH,CH,CH,CHj3
24b2 Ri, Ry = Me, Me; R3, R4 = CH,CH,CH,CH,CH3
24b3 Ri, R, = Me, Me; R3, R4 = H, 1-naphthyl.

4. Novel trioxanes as claimed in claim 1, wherein said compounds 25a, 25¢, 25d, and 25e

have the structural formulae as shown below:



CompoundRouteDose Regimenplete clearance Cure rate mg/kg x daysof parasitaemia (hr) 27aim20.0 x
4Divided482/2 im15.0 x 4Divided482/2 im10.0 x 4Divided480/2 im5.0 x 4Divided720/2 oral15.0 x
4Divided48-722/2 41aim20.0x4Divided482/2 im15.0 x 4Divided481/2 oral30.0 x 4Divided481/2 orall15.0 x
4Divided480/2 Gametocytocidal Activity [01151 Compounds 27a and 41a yeapRptasted for
gametocytocidal activity according to the following protocol: [01161 Different batches of 3 to 4 days old
naive Anopheles stephensis mosquitoes are allowed to engorge blood from gametocyte carrying infected
host (rhesus monkey infected with P. cynomolgi or hamster infected with P. yoelii) at different time
intervals 19 APR 2004 -41 prior to and after administration with a single dose of the test compound. The
blood-fed mosquitoes were maintained for the next 7-10 days in an insectorium to allow development of
oocysts. A comﬁ‘éﬂ%%‘ﬁ’of mosquito infectivity rate and oocyst numbers in

25a R,R,=H,H; X=H

25¢ Ri,R,=H, Me; X=H

25d R, R, =H, Et; X =H;

25e Ri, R, =H, n-phenyl; X = H.

5. Novel trioxanes as claimed in claim 1, wherein said compounds 26a and 26b have the

structural formulae as shown below:

wherein,

26a Rl, R, = H, H
26b Ri, R, = Me, Me.

6. Novel trioxanes as claimed in claim 1, wherein said compounds 27a, 27b, 27c, 27d,

27e, 271, and 27g have the structural formulae as shown below:

| oo
R _R, J
HO%
X



pre-treatment versus post-treatment provided index for gametocytocidal potential of the test agent.
[01171 Compounds 27a and 41a showed complete loss of infectivity in mosquito batches fed 24 h.
post-treatment with 50 mg/kg (im, single dose) in P. yoelii model and 20 mg4 g %@é ingle dose) or 30
mg/kg (oral, single dose) in P. cynomolgi model. 19 APR 2004 -42 CLAIMS T. ﬁ ﬁlﬁ%stituted
1,2,4-trioxanes of formula 1, 1 wherein R1 and R2 are selected from the group consisting of a hydrogen
and a C1_11 alkyl group; R3 and R4 are selected from the group consisting of a hydrogen, a C1_11 alkyl
group, and a C3_10 aryl group; R5 is selected from the gﬂ@up consisting of a hydrogen, a C1_11 alkyl
group, a C3_10 aryl group, a C1.2C0214 carboxyalkyl group; Z is 0 or OCO; and X is hydrogen or a
lower alkoxy group having 1 to 6 carbons. 2. Novel trioxanes as claimed in claim 1, wherein said
compounds 23a1-23a81P8 - 23b4, 23c1-23¢2, 23d1, 23e1-23e5, 23fl-23f2, and 23g1 have structural
formulae as shown below: HOR wherein, 23al R1, R2 = IT, H; X = H; R3, R4 = CH2CH2CH2CH3 23a2
R1, R2 = IT, H; X = H; R3, R&2&cH2cKedazdlidEds 18 APR 2004 -43 23a3 Ri, R2 = H, H; X = H; R3,

R4 = Me, Me 23a4 RI, R2 = I—2|,7E|; X= EI; %3,_%62 Mg_,;t_ 0
1, Ry =Me, Me; X =

27¢ Ry, R, =He, Me; X =H

27d Ri, R, =H, Et; X=H

27e Ri, R, =H, n-pentyl; X =H
27f Ry, R, =H, H; X =0Me
27g Ry, R, = Me, Me; X = OMe.

7. Novel trioxanes as claimed in claim 1, wherein said compounds 28a and 28b have the

structural formulae as shown below:

wherein,

28a R], Rz = H, H
28b Ri, R, = Me, Me.

8. Novel trioxanes as claimed in claim 1, wherein said compounds 31a1-31a6 and 31b1

have the structural formulae as shown below:



23a5 R1, R2 =T, H; X =H; R3, R4 = Me, CH2CH2CH3 23a6 R1, R2 = H, H; X = H; R3, R4 = Me,
CH2CHMe2 23a7 R1, R2 = H, H; X = H; R3, R4 = n-propyl, n-propyl 23a8 R1, R2 =H, H; X =H; R3, R4
= n-butyl, n-butyl 23a9 R1, R2 = H, H; X = H; R3, R4 = n-pentyl, n-pentyl ig{?@gz‘l& 2=H, H; X=H,;
R3, R4 = -CH2-(CH2)9-CH3 23all R1, R2 =IT, H; X =H; R3, R4 = CH2 -CH3 23al2 R,
R2 = H, H; X = H; R3, R4 = H, phenyl 23a13 R1, R2 = H, H; X = H; R3, R4 = H, 1-naphthyl 23b1 R1, R2 =
Me, Me; X = H; R3, R4 = CH2CH2CH2CH3 23b2 R1, R2 = Me, Me; X =H; R3, R4 =
CH2CH2CH2CH2CH3 23b3 R1, R2 = Me, Me; X = H; R$/R4 = H, 1-naphthyl 23b4 R1, R2 = Me, Me; X
= H; R3, R4 = -CH2-(CH2)4-CH3 23cl1 R1, R2 = H, Me; X = H; R3, R4 = CH2CH2CH2CH3 23c2 R1, R2
= H, Me; X = H; R3, R4 = CH2CH2CH2CH2CH3 23d1 R1,R2 =H, Et; X=H; R3, R4 =
CH2CH2CH2CH3 23el1 R1, R2 = H, n-pentyl; X = H; R3, R4 = CH2CH2CH2CH3 23e2 R1, R2 = H,
n-pentyl; X = H; R3, R4 = CH2CH2CH2CH2CH3 23e3 R1, R2 = H, n-pentyl; X = H; R3, R4 =
CH2(CH2)4CH3 23e4 R1, R2 = H, n-pentyl; X = H; R3, R4 = CH2(CH2)?TCH 9 APR 2004 -44 23e5 R1,

R2 = H, n-pentyl; X = H; R3, R4 = Me, Me 23fl R1, R2 = IT, H; X : ='CHRGH2CH2CH3
23f2 R1, R2 = IT, H; X = OMe; R3, R4 = CH2- (CHZﬁB CH3R23 le, Me; X = OMe; R3, R4 =
CH2CH2CH2CH3. O R,

R5\[r

O X

wherein,

31al Ry, R, =H, H; X =H; R3, R4 = CH,CH,CH,CH3; Rs = CH3
31a2 Ri, R, =H, H; X =H; R3, R4 = CH,CH,CH,CH3; Rs = Et

31a3 Ry, R, =H, H; X =H; Rs, R4y = CH,CH,CH,CH3; Rs = n-propyl
31a4 Ry, R, =H, H; X =H; R3, R4y = CH,CH,CH,CH3; Rs = n-hexyl
31a5 Ri, R, =H, H; X =H; R3, R4 = CH,CH,CH,CH3s; Rs = Phenyl
31a6 Ri, R, =H, H; X =H; R3, R4y = H, 1-naphthyl; Rs = CHj3

31b1 Ri, R, =Me, Me; X = H; Rj, R4 = H, 1-naphthyl; Rs = Me.

9. Novel trioxanes as claimed in claim 1, wherein said compounds 32b1-31b3 have the

structural formulae as shown below:
O Ry
Rs

wherein,



3. Novel trioxanes as claimed in claim 1, wherein said compounds 24al-24a3 and 24b1- 24b3 have the
structural formulae as shown below: wherein, 24alR1, R2 = IT, H; R3, R4 = CH2CH2CH2CH3 24a2R1,
R2 = H, H; R3, R4 = CH2(CH2)3-CH3 24a3R1, R2 = H, H; R3, R4 = CH2(CH2) %@ R1, R2 = Me,
Me; R3, R4 = CH2CH2CH2CHS3 24b2R1, R2 = Me, Me; R3, R4 = CH2CH2CH2CH b3R1, R2 =
Me, Me; R3, R4 = H, 1-naphthyl. 4. Novel trioxanes as claimed in claim 1, wherein said compounds 25a,
25c, 25d, and 25e have the structural formulae as shown below: 19 APR 2004 -45 wherein, 25a R1, R2 =
H, H; X =H 25c R1, R2=H, Me; X =H 25d R1, R2 = H;%t; X = H; 25e R1, R2 = H, n-phenyl; X = H. 5.
Novel trioxanes as claimed in claim 1, wherein said compounds 26a and 26b have the structural formulae
as shown below: wherein, 26aR1,R2=H,H 26bR1, R2 = Me, Me. 6. Novel trioxanes as claimed in claim 1,

wherein said compounds 27a32rh, 27&pRd, =2, Mrt Andth Ry nave td:StHsiforRamdss shown

below: HO
32b2 Rl, Rz = Me, Me; X = H; R3, R4 = CHQCHQCHQCHgCH3; R5 =

Me
32b3 Ri, R, =Me, Me; X = H; Rj, R4 = H, 1-naphthyl; Rs = Me.

10. Novel trioxanes as claimed in claim 1, wherein said compounds 33a1-33a3 have the

structural formulae as shown below:

0—0
R; R O>@
R5 \/O\%

|
y X

wherein,

33al R;, Ry =H, H; X=H; Rs =Me
33a2 R],Rz H H X= H R5 Et
33a3 Ry, R, =H, H; X = H; Rs = n-hexyl.

11. Novel trioxanes as claimed in claim 1, wherein said compound 34b has the structural

formula as shown below:

0)
K0T Rs
R R



19 APR 2004 -46 wherein, 27aR1, R2=H, H; X=H 27b R1, R2 =Me, Me; X =H 27c R1, R2 = He,
Me; X=H 27d R1,R2 =H, Et; X=H 27e R1, R2 = H, n-pentyl; X=H 27f R1, R2 = H, H; X=OMe 27¢g
R1, R2 = Me, Me; X = OMe. 7. Novel trioxanes as claimed in claim 1, wherein said compounds 28a and
28b have the structural formulae as shown below: wherein, 28aR1,R2=H,H 2§9RlpR2¢sdMe, Me. 8.
Novel trioxanes as claimed in claim 1, wherein said compounds 31al-31a6 and 31bl have the structural
formulae as shown below: 19 APR 2004 -47 R5 0 wherei2,931a1 31a2 31a3 31a4

wherein,

34b Ri, R, =Me, Me; X =H; Rs = Me.

12. Novel trioxanes as claimed in claim 1, wherein said compounds 35al, 35b1-35b5

have the structural formulae as shown below:

wherein,

35al R, R, =H, H; X=H; Rs =Me

35b1 Ri, R, =Me, Me; X =H; Rs = Me

35b2 R;, R, =Me, Me; X=H; Rs=Et

35b3 Rj, Ry =Me, Me; X = H; Rs = n-propyl
35b4 Ri, R, =Me, Me; X = H; Rs = n-pentyl
35b5 Ri, R, =Me, Me; X = H; Rj, Rs = n-hexyl.

13. Novel trioxanes as claimed in claim 1, wherein said compound 36b has the structural

formula as shown below:



31la5 31la6 R1, R2 = H, H; X = H; R3, R4 =CH2CH2CH2CH3; R5 =CH3 R1,R2=H, H; X=H; R3, R4 =
CH2CH2CH2CH3; R5 = Et R1, R2 = H, H; X = H; R3, R4 = CH2CH2CH2CHS3; R5 = n-propyl R1, R2 = H,
H; X = H; R3, R4 = CH2CH2CH2CHS3; R5 = n-hexyl R1, R2 = H, H; X = H; R3, R4 = CH2CH2CH2CH3;
R5 = Phenyl R1, R2 = H, H; X = H; R3, R4 = H, 1-naphthyl; R5 = CH3 31b1 815 PR mble, Me; X = H; R3,
R4 = H, 1-naphthyl; R5 = Me. 9. Novel trioxanes as claimed in claim 1, wherein said compounds
32b1-31b3 have the structural formulae as shown below: wherein, 19 APR 2004 -48 32b1 R1, R2 = Me,
Me; X = H; R3, R4 = CH2CH2CH2CH3; R5 = Me 32b2 R20R2 = Me, Me; X = H; R3, R4 =
CH2CH2CH2CH2CH3; R5 = Me 32b3 R1, R2 = Me, Me; X = H; R3, R4 = H, 1-naphthyl; R5 = Me. 10.
Novel trioxanes as claimed in claim 1, wherein said compounds 33al-33a3 have the structural formulae
as shown below: 0 wherein, 33a1R1, R2=H, H; X=H||R5= (B/Ieé?,aZRl R2=H, H; X=H; R5=Et 33a3R1, R2
= H, H; X = H; R5 = n-hexyl. 11. Novel trioxapes as &ai 14 whereln sald compound 34b has
the structural

wherein,

36b Ri, R, =Me, Me; X =H; Rs = Me.

14. Novel trioxanes as claimed in claim 1, wherein said compounds 37a1-37a4, 37b1-

37b3, 37¢l, and 37f1 have the structural formulae as shown below:

0—O0 R
) 3
R, R, ><
0.
HO
0)
O

37al Rl, R2 = H, H; X = H; R3, R4 = CHQCHQCHQCH3

wherein,

37a2 R, R, =H, H; X = H; R3, R4 = CH,CH,CH,CH,CHj3
37a3 R;, R, =H, H; X =H; R;, Ry =Me, Me

37a4 R, R, =H, H; X = H; R3, R4 = H, 1-naphthyl

37b1 R, R, =Me, Me; X = H; R3, R4y = CH,CH,CH,CHj3
37b2 Rj, R, =Me, Me; X = H; R3, R4y = CH,CH,CH,CHj3
37b3 R, R, =Me, Me; X = H; R3, R4 = H, 1-naphthyl

37el Rj, Ry = H, n-pentyl; X = H; R3, R4 = CH,CH,CH,CHj3

3711 Rl, R2 = H, H; X= OMG; R3, R4 = CH2CH2CH2CH3



formula as shown below: 19 APR 2004 -49 wherein, 34b R1, R2 = Me, Me; X = H; R5 = Me. 12. Novel
trioxanes as claimed in claim 1, wherein said compounds 35al, 35b1-35b5 have the structural formulae
as shown below: wherein, 35al R1, R2=H, H; X=H; R5=Me 35bl R1, R2 = Me, Me; éz ' R5 = Me
35b2 R1, R2 = Me, Me; X = H; R5 = Et 35b3 R1, R2 = Me, Me; X =H; R5 = n-pro%yf‘ %L R2 = Me,
Me; X = H; R5 = n-pentyl 35b5 R1, R2 = Me, Me; X = H; R3, R5 = n-hexyl. 13. Novel trioxanes as
claimed in claim 1, wherein said compound 36b has the structural formula as shown below: 19 APR 2004
-50 wherein, 36b R1, R2 = Me, Me; X = H; R5 = Me. 14. Nédvel trioxanes as claimed in claim 1, wherein
said compounds 37al-37a4, 37b1- 37b3, 37el, and 37fl have the structural formulae as shown below:
HO wherein, 37al R1, R2 = IT, H; X = H; R3, R4 = CH2CH2CH2CH3 37a2 R1, R2 =IT, H; X = H; R3,
R4 = CH2CH2CH2 A9yl irroxanes as claimed in claim 1, wherein said compounds 38a1-38a2 and 38b1-

38b3 have the structural formulae as shown below:

O—O>< Rs
0O R4
O
O
OH
VOM
R
1 Rz @)

wherein,

38al Ri, R, = H, H; R3, R4 = CH,CH,CH,CHj3

38a2 Ry, R, =H, H; R3, R4 = CH,CH,CH,CH,CH3
38b1 Ri, R, =Me, Me; R3, Ry = CH,CH,CH,CH3
38b2 Ri, R, =Me, Me; R3, Ry = CH,CH,CH,CH,CH3

38b3 Ri, R, =Me, Me; Rs, R4y = H, 1-naphthyl.

16. Novel trioxanes as claimed in claim 1, wherein said compound 39a has the structural

formula as shown below:



37a3 R1, R2 = H, H; X=H; R3, R4 = Me, Me 37a4 R1, R2 = H, H; X = H; R3, R4 = H, 1-naphthyl 37b1
R1, R2 = Me, Me; X = H; R3, R4 = CH2CH2CH2CH3 37b2 R1, R2 = Me, Me; X =H; R3, R4 =
CH2CH2CH2CH3 37b3 R1, R2 = Me, Me; X = H; R3, R4 = H, 1-naphthyl 37e*_J?R =H, n-pentyl; X =
H; R3, R4 = CH2CH2CH2CH3 37fl R1, R2 = IT, H; X = OMe; R3, R4 = CH2C . 19 APR 2004
-51 15. Novel trioxanes as claimed in claim 1, wherein said compounds 38al1-38a2 and 38b1- 38b3 have
the structural formulae as shown below: wherein, OH 38al R1, R2 = IT, H; R3, R4 = CH2CH2CH2CH3
38a2 R1, R2 =T, H; R3, R4 = CH2CH2CH2CH2CH3 38bx R1, R2 = Me, Me; R3, R4 =
CH2CH2CH2CH3 38b2 R1, R2 = Me, Me; R3, R4 = CH2CH2CH2CH2CH3 38b3 R1, R2 = Me, Me; R3,
R4 = H, 1-naphthyl. 16. Novel trioxanes as claimed in claim 1, wherein said compound 39a has the
structural formula as shown below: 19 APR 2004 -52 HO wherein,
trioxanes as claimed in claim 1, herein said co&ggoun%@b

HOMO%

O

wherein,

39a Ri, R, =H, H; X=H.

17. Novel trioxanes as claimed in claim 1, wherein said compound 40b has the structural

formula as shown below:

0
0
0 OH
X
R 2 )

wherein,
40b Rl, Rz = Me, Me.

18. Novel trioxanes as claimed in claim 1, wherein said compounds 41a, 41b, 41e, 41f,

and 41g have the structural formulae as shown below:



formula as shown below: wherein, 40b R1, R2 = Me, Me. OH 18. Novel trioxanes as claimed in claim 1,
wherein said compounds 41a, 41b, 41e, 41f, and 41g have the structural formulae as shown below: 19
APR 2004 -53 HO wherein, 41a R1,R2=H,H;X=H 41b R1, R2 = Me, Me; X = géﬁiﬁ@Rz = H, n-pentyl;

X=H 41fR1, R2 =H, H; X=0Me 41g R1, R2 = Me, Me; X = OMe. 19. Nov 4as claimed in

claim 1, wherein said compounds 42a and 42b have the structural formulae as shown below: OH wherein,
42aR1,R2=H,H 42bR1, R2 = Me, Me. 19 APR 2004 -54 20. A process for the preparation of novel
substituted 1,2,4-trioxanes and their esters of general fortdala 1, which comprises reacting
hydroxyacetophenones of formula 2 wherein, X represents hydrogen or a lower alkoxy having 1 to 6
carbons, with a-haloesters of

0—0
HOMO% 0

wherein,

41a Ri,R,=H,H; X=H

41b Ri,R;=Me, Me; X=H
41e Ry, R, =H, n-pentyl; X =H
41f Ry, R, =H, H; X =0Me
41g Ry, R, =Me, Me; X = OMe.

19. Novel trioxanes as claimed in claim 1, wherein said compounds 42a and 42b have the

structural formulae as shown below:

0—O0
o
0
o) OH
<o
R/ R, 0

wherein,

42a Rl, Rz = H, H

42b Ri, R, = Me, Me.



formula 3 wherein R1 and R2 are selected from the group consisting of a hydrogen, a Clerr] alkyl group
and Y represents a halogen, in the presence of a base optionally in an organic solvent at a temperature
in the range of room temperature to refluxing temperature to give ketoesteri Ofé? ggal formula 4,
wherein R1, R2 and X have the same meaning as above; reacting ketoeste (é) gg gl formula 4 under
Reformatsky condition in an aprotic organic solvent in the temperature range of room temperature to
refluxing temperature to give (3-hydroxyesters of general formula 5, wherein R1, R2 and X have the
same meaning as above; dehydrating (3-hydroxyesters oHformula 5 using a catalyst in an organic
solvent at a temperature in the range of room temperature to refluxing temperature to give a, 0-
unsaturated esters of general formula 6, wherein R1, R2 and X have the same meaning as above;

reducing a, O-uridatutaRERreLtdrs HiegRiseratiomalia® slitnsibrshidmatiaxpierierdithals etar 8blvent at

a temperature i%éﬁ@réﬁﬂﬁ%ﬁfa@%f&%@ﬁﬁiﬂ?&@%ﬁﬂg hg%@M&@W&Qiffa{mml@ 7 Whetsin R1, R2
and X have the same meaning as above; oxygenation of allylic alcohols of formula 7 in the presence of a

sensitizer in an SrgapfiesestivBYEaeth Beletitie dlery Ratdecof -10€ fsum wiherdlrstsyive o-
hydroxyhydropergxides plaenarat formuta &yvméeééhw%@g?oaﬁa%\ﬁﬁimﬁgaﬁhehémvg@%yﬁ,gmf%bove:

isolating and then reacting or reacting in situ (3-hydroxyhydroperoxides of formula 8 with compounds
containing an ali&hil/ge0bp REtbYeerEspN thealneiprigdhsf Parsese ¢ardipse PPHATGIHaHI @B OREsmiGt a

temperature in g range &I&R%éiﬁafﬁ?&”ih Eﬁ%ﬁ@%@iﬁé@rﬂif%@%%&&(@P@ﬂ@ﬂﬁ%ﬁ%&ﬂe&ﬁiﬁ@%@ﬂ%’s of

general formula 1, wherein R2 and X have the same meaning as above, and R4 are selected

from the group k¥Asitingbeansialréyenla 4 wvhereandi ghoupda X Bavo thpy s s UBCRHNE 34 BRI Z is 0;
reacting hydroxysflunclonafizee tiaxeRes{I9eRfIal UMt L NS Ry iSokaditshZits A wiihaa acid

chloride or anhydrides’in the presence of a base in an organic solvent at a temperature in the range of
0C to room tempegaRtifreaty ivént ik iarerestars srighetapay AmReapse to refluxing temperature to

give B-hydroxyesters of general formula 5, wherein R, R, and X have the same meaning
as above; dehydrating B-hydroxyesters of formula 5 using a catalyst in an organic solvent
at a temperature in the range of room temperature to refluxing temperature to give o, 3-
unsaturated esters of general formula 6, wherein R;, R, and X have the same meaning as
above; reducing a, P-unsaturated esters of general formula 6 with a complex metal
hydride in an ether solvent at a temperature in the range of 0°C to room temperature to
give allylic alcohols of formula 7 wherein R, R, and X have the same meaning as above;
oxygenation of allylic alcohols of formula 7 in the presence of a sensitizer in an organic
solvent at a temperature in the range of -10°C to room temperature to give [-
hydroxyhydroperoxides of general formula 8 wherein R;, R, and X have the same
meaning as above; isolating and then reacting or reacting in sifu B-hydroxyhydroperoxides
of formula 8 with compounds containing an aldehyde or ketone group in the presence of
an acid catalyst in an organic solvent at a temperature in the range of 0°C to room
temperature to give hydroxy-functionalized 1,2,4-trioxanes of general formula 1, wherein
R;, R; and X have the same meaning as above, R; and Ry are selected from the group
consisting of a hydrogen, a C;.;; alkyl group, a Cs.jo aryl group, Rs is H; and Z is O;
reacting hydroxy-functionalized trioxanes of general formula 1, wherein Rs is H and Z is
O with an acid chloride or anhydrides in the presence of a base in an organic solvent at a

temperature in the range of 0°C to room temperature to give trioxane esters of general



-55 formula 1, wherein R1, R2, R3, R4 and X have the same meaning as above, R5 is selected from the
group consisting of a C1_11 alkyl group, a C[err] aryl group, a C1.2C0214 carboxyalkyl group; and Z is
OCO. 21. A process as claimed in claim 20, wherein the substituted acetopg%nﬁﬁeﬁs %f rmula 2 are
reacted with a-haloesters of formula 3 in the presence of a base selected fr & oﬂ{; consisting of
KaHC03, Na2CO3, and K2CO3, and in an organic solvent selected from the group consisting of acetone,
DMSO, and DMF. 22. A process as claimed in claim 20 wherein, Reformatsky reaction is carried out by
reacting ketoesters of formula 4 with ethyl bromoacetate-@8Ad Zn in an aprotic organic solvent selected
from the group consisting of benzene, diethylether, and THE 23. A process as claimed in claim 20
wherein dehydration of 0-hydroxyesters of formula 5 is effected in a hydrocarbon solvent selected from

the group consiéigidt bet2eran iuBnckafty eMbE 12VedisosataBRAtasRTARY froRsties§lers
consisting of '2,ff’o¥95h@'§ﬁiuﬁn@ﬁﬁ!;{|§8ﬁl'g3 afid, and anireidigdgsina 28, £ RI9FesD@S chaimed i, plaim 20
a

wherein the reduction of esters of formula 6 with LiAIH4 is carried out in an ether solvent selected from
the group consi§arRpBradiethgiowrnardddsiEDS. A process as claimed in claim 20 wherein the

oxygenation is effected by photooxygenation of allylic alcohols of formula 7 in an organic solvent selected

from the group €bnéidtiNGSs? AtEHECH SR ElpEasinihaabsiituicg AtROndenaaifRyd e Wadsitizer

selected from thg grexReORSIRIRhALBEY ENR AR BosetRepaakiRRGb telrapikeqyt aeirhing. the APR

2004 -56 26. A process as claimed in claim 20 wherein condensation of (3-hydroxyhydroperoxides
group consisting of KaHCO3, Na,CO3, and K,COs, and in an organic solvent selected

from the group consisting of acetone, DMSO, and DMF.

22. A process as claimed in claim 20 wherein, Reformatsky reaction is carried out by
reacting ketoesters of formula 4 with ethyl bromoacetate and Zn in an aprotic organic

solvent selected from the group consisting of benzene, diethylether, and THF.

23. A process as claimed in claim 20 wherein dehydration of B-hydroxyesters of formula
5 is effected in a hydrocarbon solvent selected from the group consisting of benzene,
toluene, and CH,Cl,, using a catalyst selected from the group consisting of I, P,Os, p-

toluene-sulfonic acid, and an acidic resin.

24. A process as claimed in claim 20 wherein the reduction of esters of formula 6 with
LiAlHy is carried out in an ether solvent selected from the group consisting of diethyl

ether and THF.

25. A process as claimed in claim 20 wherein the oxygenation is effected by
photooxygenation of allylic alcohols of formula 7 in an organic solvent selected from the
group consisting of acetone, CH3;CN, CH,Cl,, methanol, and ethanol, using a dye
sensitizer selected from the group consisting of methylene blue, Rose Bengal, and

tetraphenyl porphine.



of formula 8 with aldehydes and ketones of formulae 21-22 is done in an organic solvent selected from
the group consisting of CH2C12, CHC13, benzene, and CH3CN, using an acid catalyst selected from the
group consisting of HCI, H2SO4, p-toluene-sulfonic acid, BF30Et2, and acidic resin. 27. A process as
claimed in claim 20 wherein esterification of hydroxy-functionalized trioxanesof AgFRuigss23-28 with acid
chlorides of formula 29 or an acid anhydride of formula 30 is done in an organic solvent selected from the
group consisting of CH2C12, CHC13, THF, and CH3CN in the presence of a base selected from the
group consisting of Et3N, pyridine, and dimethylaminopyﬁéﬁne. 28. A process as claimed in claim 20
wherein hemisuccinate derivatives of formulae 37- 42 are prepared in an organic solvent selected from

the group consisting of CH2C12, CHC13, CH3CN, toluene, and THF, in the presence of a base selected
from the group €ondistiings Bs3NRipyaddinelamd2limbensiassindpinatine o D8: I pivodssiwperamdss in

claim 20 whereighe.compounds, rRARIBING AdabXEe AN kG ianie959UpsI e Of Iaroplag 3bieavherein
R3 and R4 are selected from the group consisting of a hydrogen, a C1_11 alkyl group, a C3_10 aryl

group, and an aselgitgt grempthergrerssensigtinaalkyHe el 6dtdd frbenaeie grod s Eohdistisineraaieidikyl
group and said gy} dfouR .38 ARIACERS g&%@l%@ﬁﬁ%@m 2RWhereip acd SRIOKIdes e agish,
anhydrides used have the formulae 29 and 30 wherein R5 is selected from the group consisting of a
C1-11 alkyl groBp:&Hdaand agnlisriAsgioup. 19 APR 2004 -57- ABSTRACT The present invention relates

to novel substituted 1,2,4-trioxanes that are useful as anti-malarial agents, and have a general formula 1,
A process as claimed in claim 20 wherein esterification of hydroxy-functionalized

trioxanes of formulae 23-28 with acid chlorides of formula 29 or an acid anhydride of
formula 30 is done in an organic solvent selected from the group consisting of CH,Cl,,
CHCI;, THF, and CH3CN in the presence of a base selected from the group consisting of
Et;N, pyridine, and dimethylaminopyridine.

28. A process as claimed in claim 20 wherein hemisuccinate derivatives of formulae 37-
42 are prepared in an organic solvent selected from the group consisting of CH,Cl,,
CHCI;, CH;3CN, toluene, and THF, in the presence of a base selected from the group

consisting of EtsN, pyridine, and dimethylaminopyridine.

29. A process as claimed in claim 20 wherein the compounds containing aldehyde and
ketonic groups are of formulae 21-22 wherein R3; and Ry are selected from the group
consisting of a hydrogen, a C,.;; alkyl group, a Cs.jo aryl group, and an araalkyl group,
wherein said araalkyl is selected from the group consisting of said alkyl group and said
aryl group.

30. A process as claimed in claim 20 wherein acid chlorides and acid anhydrides used
have the formulae 29 and 30 wherein Rs is selected from the group consisting of a C;_j;

alkyl group and a Cs_j aryl group.



1 wherein R1 and R2 are selected from the group consisting of a hydrogen, a C1_11 alkyl group; R3 and
R4 are selected from the group consisting of a hydrogen, a C1_11 alkyl group, a C3_10 aryl group, a

C1l _2C0214 carboxyalkyl group; and X represents hydrogen or a lower alkoxy g ving 1to 6
caTons, KM

-57-

ABSTRACT

The present invention relates to novel substituted 1,2,4-trioxanes that are

useful as anti-malarial agents, and have a general formula 1,

R Ry 0—q Ry

A<,

wherein R; and R; are selected from the group consisting of a hydrogen, a C;.;; alkyl
group; R3 and Ry are selected from the group consisting of a hydrogen, a C,.;; alkyl group,
a Cs.10 aryl group, a C, ,CO,H carboxyalkyl group; and X represents hydrogen or a lower

alkoxy group having 1 to 6 carbons.



