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 Tjg Apieniygq [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 are P. r‘)’foelii in mice and P. cynomolgi in monkeys. These species cause
severe compliciEN&Fik HeB SANAY a‘bgg Méé#élarﬁﬁm NS to
death. In many part it M elin? : LIV LM DA A4 LRRIOQIGANEAS 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 diEeld£f ¥bgdnvention, 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-ressstant MARIRAMELIONT. OPIRIR GbiGIVRALRL (9% e AR SusatMe Al hention is

to provide novel substituted T,2,4- trioxanes useful as anti-malarial agents. 1

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.



-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-functionalized trioxanes and theiB ;@g{sz é general
formula 1, a new series of anti-malarial agents. [00071 Still another object is to p]ro a § ocess 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 proce@s 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 as methyl,
ethyl, an aryl suth0d bheny!, AneBhOPsE Brstadthedyeiensyaishtimg s khpeEdes st dasrnsligigroup

such as methy|c&ﬁ}iﬂuﬁ’ﬂ@@ﬂo%%MB%R@Q&%H%%&%QQP&Y@%%QUP such as CH2CH2CO2H; X
represents hydrogen or lower alkoxy such as OMe, 1 1 [0009] Z represents 0 or OCO. These compounds

have been testgd ag8inst mullicgsHgtesistaiiPe yoalt preniaeianehaerasabfrtiede shaysdromising
anti-malarial activity. Some of these cor:{sgunds with promising anti-malarial activity have been tested

against P. cyndfoRsFRAimLRySrermavasiona it erran A e ReLTEOn SRUSPLISIENA the 19

APR 2004 -3 phasgagetitieaf midusinarihademanes of general formula 1 are new chemical entities and
they have not been prepared earlier. Trioxanes of general formula 1 are oil-soluble and
[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



can be administered as solution in oil such as groundnut oil. Some of the compounds of formula 1 are
hemisuccinate derivatives 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 aii?niiRrafidh 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 accompanying 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 OfThe 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 coRljsbmer e axdustierdipe igrouey oé srasetomakirlafaras ForRfmerbedispatfds 9 to
16. Fig. 2(b) reptrsepisdhp  Srdatprabiesmulage eamPAUNdT 2énd8) 1Snafla ALar28iRRARD Afig- 2(C)

represents the structural formulae of compounds 23, 24, 25, 26, 27 and 28. Fig. 2(d) represents the
structural formuf38 Bf RREUBHBERRERIING 8rAtLduetgurdguors) reprasehideromapridsat

formulae of the gompRUNdRhRYIRG fIMWaIS{VRides [PA13d fopiBbiBoghshayNifigiie dsINGIHdes,

compounds of structural formulae 9 and 10 of the drawings. Formula 4 shown in figure 1 includes

compounds of stREGRPS SRR M AN bt Res AT S St S1ERERAFPRYDIRMCHeIdd8s

compounds of gtgdetdraldermuaeids @nthd 4.af therdranieon: BB otk @i lisntes1 melyslas
compounds of structural formulae 15 and 16 of the drawiﬁgs. Formula 7 shown in figure 1 includes

compounds of TR rihGIdEefotsddcPaePiidudinge. intsimg it Swmewmdiyare fssbeds
compounds of sigyethreéiakmuae rb®ane 2@ ofib e ampRgPinbO R0t d4examples 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 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.



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. [0015] Accordingly, the
present invention provides a process for the preparation of novel substituted 1,2,419i4H8@9@hd 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, propyl and Y represents halogen such as Cl or
Br, in the presence of a base optionally in an organic solvént 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 meaning as above; reacting ketoesters of general formula 4 under Reformatsky condition in an
aprotic organic SONBRRIA theWsHpERXGré REheHYTBAMBSHPETEHs TR femirt X2 iptrafuhe to give O-
hydroxyesters of,g@rgsal formula 5, wherein R1, R2 and X have the same meaning as above;
dehydrating (3-hydroxyesters of formula 5 using a catalyst in an organic solvent at a temperature in the

range of room tgpypesqture togiitadRg RIMASHAUE LD aive adempiisiiratedesiersrf graatalifagmula 6,
wherein R1, R2 and X have the same meaning as above; reducing a,(3-unsaturated esters of general

formula 6 with “€BIRPIELmetal hydride such as LiAIH4 in an ether solvent at a temperature in the range
of OC to room tﬁ\l}wﬁ)ir ture to give allyli ai‘lcohols of formula 7 wherein R1, szancl?x have the sa;pne
meaning as above, 5jl/genat' ¢ ﬁﬁfl}'c RBHOROBITSFRTNR PP RS BRISSHS! OF WSRIFORTNOM Un
organic solvent aé-el tenbpetiatida R 4heisangs ahdlMeitocsaamde guperalutetaigiiewhich comprises

(3-hydroxyhydroperoxides of general formula 8.wherejn R1, R2 an have the same meaning as above;
solating and A ILE0NG ORIGHCERITIOERS CLHPETEIg BBt S B I BUSth Soribtind
containing aldehysor &eions qooug invihe areseaseref an asiddatalyshisran ®oanie Rolvepteadn
temperature in th)?dggggne, gfk%g%ﬂg%wcﬁeg pn%?ﬁg{,eegtgy ,ivpe}o%q rz(l)l’)l(g 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



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, propyjga{yi@myéa 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 above, R5 is alkyl
group such as methyl, ethyl, propyl, aryl group such as pﬁenyl, carboxyalkyl such as CH2CH2CO2H; and
Zis OCO. [0016] In the process hydroxyacetophenones of formula 2 are reacted with a- haloesters of
formula 3 in the presence of a base such as Na2CO3, K2CO3, KHCO3 in an organic solvent such as
acetone, dimetHyFarRERIdRodfmBand droxie Xk ogeRo Atk sosyame, fechive RetbdsiarP sk gerea®rmula

4. These ketoesiees spHRaysalaphthand: prvifigd bygansarshlaboraiannmetnods suehpsisutallization

or chromatography using an adsorbent such as S“I-g?pfe . All ketoesters of general formula 4 except 11a
(formula 11, RIfRtonatized jripxangs of @engrel keumplapy whogeingRs iy Hnghd 24 igdphvith £2, #91d = R2 =

H) are new comgaynds anshihelilay e Rt beariiepateshsarlien Kainastess ddear dkeApdtar dre
known compounds. [(a) Chim. Ther., 8, 574 (1973), Indian J. Chem., 24, 119 (1985), Chem. Abstracts,

124, 8616e (1996 HOLRLYA G tHerprae ALBncuS Y LR dEREAP YIS AT 2ener b Emnnkndigiain
bromoacetate apd £n iR, aR ARRALKR saeMSHUER-AsRRNZERE aBIRYRSTRONKIA ghsapQubydroxesiers of

general formula 5. These 0- hydroxyesters_can be isolated and purified by standard laboratory methods
such as column<¢hYbrRERBYkaPky BEIHB &b inas oftsat-strtRuy dth Yeh didd hdkscQebbrigdidetit in
combination witlyethyl acetate as eluant or can be used without purification in the next step. O-
hydroxyesters of general

[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.



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 of O- hydroxyesters of general formula 5 is at2cWRRi2eed 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 esters of
general formula 6. These unsaturated esters can be isolated and purified by standard laboratory methods
such as chromatography using an adsorbent such as sili€a gel. a,(3-Unsaturated esters of general
formula 6 have an additional ester group as part of substitution in the aromatic ring. These esters of
general formula 6 are new compounds and they have not been prepared earlier. [0019] In the process

reduction of a, (BMdAdHturatededharBtegensrinition & iﬁ—dbf%%y%tﬁtﬁi@é ﬁ?él%@h%@m_%ﬁmﬁtﬁsa
complex metal RQydriassiel AsLAdM IR @RI/ AYYaNhSHeRasdisinhetesf, ki inoiesalvic

alcohols of general formula 7. These allylic alcohols of general formula 7 have an additional hydroxyl

group as hydroxfzilessglysupsiratidn intthecarosuneieingldrRede alyitdstdshiolsushgensrhedisiuld 7 can
be isolated if t i bent
€ Isolate an%f;%@@%!%ﬁ%@ﬂg&%@g%%oﬁf éé(}eqn‘g%‘i%ijsfgﬁ%haa%.cm@%@ %QEQRDXté‘ff'Qﬁe?Q Afisproen

such as silica gel and a rocarbon solvent in nation with ethyl acetate as eluant. Compounds of

general formulaifokiehend ghemficd bonsitied ad dabeptoay ensttode enchrepatedreainignplQ0 26inin ahe

process allylic alcohols of geperal formula,7 are converted to, (3-hydraxyhydrapgroxides of formula 8 by
pasaing oxger ey S e S e N o
a light source whiclitigrelvides yisinbeakightt Dfisutpatutinahmadis avmaansitge T hescommsrid repahbxygen

tohighly reactive single! QRSN MALRERUH BRSNS R, §ass.Renag!. and
[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



tetraphenylporphine. Organic solvent used may be such as CH2C12, CH3CN, acetone, methanol, and
benzene. These (3-hydroxyhydroperoxides of general formula 8 can be isolateggaggpyiiigd by known
laboratory methods or can be used in 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
hydroxyalkoxy 19 APR 2004 -7 substitution in the aromatic ring. The novel feature of these
(3-hydroxyhydroperoxides is that this extra hydroxyl groqu which is present as a hydroxyalkoxy
substituent in the aromatic ring, does not take part in the next reaction, i.e. condensation of
hydroperoxides with aldehyde and ketones and thus provide 1,2,4-trioxanes which carry a hydroxy group

suitable for furtiepgiétitiatiZatibe Joomtidhinge discaesclFaafdiorylyenopelodivesbidjeparaifsiiula 8
are converted g, VA ytunelirpaised b p Adkioranes:ofaenera! fotmia. iRy subsiad)iPyéacting

these hydroperoxides with carbonyl Compounds of formulae 21-22 in the ‘presence of an acid catalyst in
an aprotic orgarfitoswilie Aing O eHA N CoAp LG IeskEF aRiE) Decs aehdasseEpz At B eroxides

naphthaldehyde,, agefRRfy &M MEIBYLKSIRNE SV PTORYL KRIQRS.MRHRY iSAQHI erou

4-heptanone, 5-nonanoné, 6-undecanone, dibenzyl ketone and cyclic ketones such as cyclopentanone,
cyclohexanone sjiélIadptdnoher dsiéyaiieakietone such as norcomphor (22a) and tricyclic ketone such as
2-adamantanone (22b). The acid catalyst used may be HCI, H2SO4, p-toluene-sulfonic acid, BF3.0Et2,

acidic resin such®2Amberlydf18her HaresigfaniB-dvidentilisdsonsagpdes HE Caonarti ciosmpanferise or
CH3CN. These {foxan&s iganeral il A3 3 Hadoz Mgt siakiar FampprpeR angicanbgysolated

and purified by standard chromatographic techniques using an adsorbent such as silica gel and a

hydrocarbon soRkeredstribisatibydvsinsiesidesonginieesoehcaseiyds PhdsentibiraAb dfigetieral
formula 1 (RS :ﬂfles%n%@%@ﬁﬁ R&W 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.



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 trioxA%esPdt §@dreral formula 1
(R5 =H, Z =0) 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 activi%y. 19 APR 2004 -8 [0022] In the process,
reaction of trioxanes of general formula 1 (R5 = H, Z = 0) with acid chlorides of formula 29 or acid

anhydrides of formula 30 wherein R5 is an alkyl group such as methyl, ethyl, propyl, or an aryl group
such as phenyl,[@Uohk in anl8ghstierasfsaniessReAt itransieebaeect {uaudad ReTridxére Qiters of

general formulayliiwvhgieiniGradss 37 Alknhe 29R.suety %%H’?&Eﬂhé's SHBbrIRPIb %a@iarrdsgg%lpaﬁgqh as
phenyl, and Z is OCO. In the reaction, the hydroxyl group of trioxanes of formula 1 (R5= H,Z=0)is

esterified. The &ERMEMETHRS BHTEcRITARIARIE LT 8B AT B 2t ASAMISde IHERO I BRIBRIGEC
propionic anhydsidanfubplieanhy dride:aRAQr HeRtBRRIG AR b Hase s Rer- AU ASIE BN,

pyridine, with or without a catalyst such as 4- dimethylaminopyridine (DMAP). The organic solvent used
may be for exart& eBHITIE2aNCA ] FraFsusncAy FENYFn 84w hriBiemds Of HersrhIFurRuich (185 =

alkyl, aryl, Z = Qfe)1candbe isoleted pnd Prfias D YN IaR Yaiay b Mmatadssych @sutsysialization or
chromatograph)é;sing an adsorbent such as sil,icaqﬁ%el and hydrocarbon solvent in combination with polar

organic solventdladeludht. ififstaiticthe L Afeasiv DiRidenrihagis thaydEdes iseaeBapRspared earlier.
These trioxanes:RI&-i;SelRIS, ANd eRID e pRPVINISIAHAY BRISOIBtGR N AdiDIRIQY, Shedy @S KEpURsRUt Oil.
Some of the trioxanes of general formula 1 (R5 = alli\yll, aryl; Z = OCO) have shown promising
anti-malarial  @nhydride. “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.



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 functionalized trioxanes ofgﬁ%ﬁg E&ré?ula 1(R5=
CH2CH2CO2H; Z = OCO). The tertiary amine may be for example, Et3N or pyri . otic organic
solvents may be for example, CH2C12, CHC13, CH3CN, toluene or THE In the reaction, the hydroxyl
group of the trioxanes of formula 1(R5 = H, Z = 0) is esterified. 19 APR 2004 -9 The trioxanes of general
formula 1 (R5 = CH2CH2CO2H; Z = OCO) have a carbox%ﬂ group and are soluble in agueous
bicarbonate or carbonate solutions. Thus they can be administered both as solution in oil or aqueous
bicarbonate/carbonate solutions. Trioxanes of general formula 1 (R5 = CH2CH2CO2H; Z = OCO) can be

isolated and pufifediByasWhaarPAIRMHath6Bs SGdh Sl akovd Ghldkarea ergerer&rt8imula 1
(RS = CH2CH2G2 4% ZhOe Oh g a6 ChrMisalantties thaihavanatibren prapargdyeasliepSome of

these trioxanes have shown %romising anti-malarial activity against both chloroquine-sensitive and
resistant malariddMERHRE MBS 28 oftbiEPIe8e Hbxainc s sRMATBRITIR eHPgaMatselaErP Bt tivity.

[0024] The inventiRrdadurshesdisairatehoy the fallewing exarples, which@hpulchngt, Rewevesnhe
construed to limit the scope of the gresent invention. EXAMPLE | Ethyl (4-acetylphenoxy) acetate
(compound | la, RfHHERPY kR Y2 Rborajory inetheds puc ks bR BoNgdrbRgxarts pherptal Bumyiathyl

chloroacetate (60(Rl)- KRGS, (29 VIR-a5e9N&éARNBheNRs I @hxRd WHN IR IRS: BEphephi&ireaction

mixture was filtered and the residue was washed with acetone, The combined filtrate was concentrated

and the residueS¥AETe fiealIvEdhese dhiorangs e shadra S ns apddnwiakial activity against both

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.



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 g(%l.}l}g
a-HaloestersSolventBaseTemp.TimeYield(%) Ethyl bromoacetateDMFKZCO?»Rl I%#)Og h16 Ethyl
chloroacetateDMSOK2CO3Room temp.6 h68 Ethyl bromoacetateNeatk2CO3Room temp.13 h61 Ethyl
chloroacetateNeatKHCO3120C7.5 h42 Ethyl chloroacetateNeatNa2C03120C14 h9 0- Hydroxyesters 13a
(formula 13, R1=R2 = X = H) [0027] To a mixture of ketod8ter | la (20 g) zinc metal (12 g), 12 (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 \E‘éﬁﬁi&bed with water and then aqueous NaHCO3,
dried and concentrated—Fhe-crude product waspurified-by-column-chromatography-en-silicagelysing a
mixture of hexane %ﬁlﬂl‘?ﬁijﬁ%mm aSUYEM:t td furfiseo- I'ydrr;[}gmﬂ‘pr 13a( Hmeyiplr )Y,q'@lgﬁ)/ﬁ)l [0028]
Compound 13a Githy 1hsempaseiatsd lusinA Y2 co 1digﬁ‘i§§0ﬂdi\/pn&9qfﬁﬁﬁmp- TABLED 16

a-HaloesterSo vEFhY]P@h}Qi'ﬂ@’éﬁtﬁ?’h_ | cRIMSSetateBehoine REMMD 1SMDsad in B next stePithalit
61

purification EthyFlishbsemenseittherRodeMs h nsdibdQhe nekpatagsemp. 13h
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.



Temp.without purification a,(3-Unsaturated ester 15a (formula 15, R1= R2 = X = 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 g of crude product Whigg \&Vg&%@?éd by column
chromatography on silica gel using hexane - ethylacetate as eluant to give 5.1 0 yield) of
a,(3-unsaturated ester 15a as an oil. 19 APR 2004 -11 Allylic alcohol 17a (formula 17, R1=R2 = X = H)
[0030] To a stirred and ice-cooled mixture of LiAIH4 (6 g) in dry ether (400 ml), a solution of
a,(3-unsaturated ester 15a (12 g) in ether was added droﬂ\ln'se. The reaction mixture was stirred in an
ice-bath for 5 h. and then quenched with water and 10% NaOH. The organic layer was separated, dried
on Na2S04 and concentrated to give 8.84 i.ﬂof crude product which was purified by column

chromatography*ylisakelpb¥7g (Evomnds Liie aRomRoX £7H) m.p; 83-86C. 3-

[4-(2-Hydroxyetpgagiphenyl] dohydaxy-d-gLpodthy ipparoside Adempppnt dfastanasy fanmala 19,
R1=R2 =H, X =H) [0031]9%[}) A solution of allylic alcohol 17a and methylene blue (15 mg) in ethanol (60
ml) was irradiaté8 Wit 2bsewattatinase sstraldgan 14rs) B cthocvrhadde S ISRt am R B Was

passed through theeagianmbiuRe.fPlc8.Bam ThesrRagiiphBN iR Nas Wi iRd i thwaiey, aybgxtracted
with ether. The ether extract was concentrated and the crude product was chromatographed on silica gel

using CH2C12 TBthersais|hayrr Wagiverastahglabeyidlay o 3ud draegniatehdrosive 44 g0082] (2) A
solution of allyli¢ algopRiduta ¢hidh (PiepRenyiPOrRINENP OrdaibefdiLR (BRIRN Wes phategxygenated

atr.t. for 6 h. '
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-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] (1)
Two-pot procedure: A mixture of (3-hydroxyhydroperoxide 19a (900 mg), cyclopentanone (2 ml) and
p-toluene sulfonic acid (50 mg) in acetonitrile (10 ml) was stirred at room tempgaipg fosgd > h. The
reaction mixture was diluted with saturated aqueous NaHCO3 and extracted with ether. The ether
extract was concentrated and the crude product was 19 APR 2004 -12 purified by chromatography
(elution with ethylacetate-hexane; 1:9) to furnish 310 mg](3f'4% yield) of trioxane 23al. [0034] (2) One-pot
procedure: A solution of alcohol 17a (3.5 g) and methylene blue (10 mg) in CH3CN (65 ml) was irradiated
with a tungsten- halogen lamp at OC for 7.5 h when a slow stream of oxygen was passed through the
reaction mixture to give (3-hyBr&¥as)dropRismitozsR s (pidated Bl Tilylacstaierhexdton ifiktiPe were

added cyclopentanone (6 mixandp3oiuageaudppiciarist (RExxw 24, 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 983y |Acetateyf triayapg e8airteemnetnd JalsidarnoelaRdnil 3732 819; R3.4Rd =
CH2CH2CH2CH3; R5 = CH3; X = H) [0035] A solution of trioxane 23al (200 mg) in pyridine (6 ml) was

treated with acetic anhydride6tBYGHcaNYGHEG LIRS Mkl Eom 8 ) Sremirs ki fdgudrr taastss-

overnight. The reaction mixturg\was diuipdmobc water andvdrastgewiicathest Bihgenextiaphwas
washed sequentially with water, 10% HCI, water, and then dried (Na2S04) and concentrated. The crude

product was purified by columiAteRg8n{hfodFapiRPomEsfits g8 &ve 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.



give 180 mg (91% yield) compound 31al as an oil EXAMPLE 2 Benzoate of trioxane 23al (compound
31a5, 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 pyridine (3 ml) was left at r.t. ovegr%it?g. wﬁ reaction
mixture was diluted with water and extracted with ether. Ether was extracted aé u 3 ocessing
followed by column chromatography on silica gel using hexane - ethylacetate as eluant and furnished
100 mg (42% vyield) of benzoate 31a5 as an oil. 19 APR 2004 -13 EXAMPLE 3 Trioxane 23a2 (formula
23, R1=R2 =X =H, R3, R4 = -CH2CH2CH2CH2CH3) [Ob%?] A solution of allylic alcohol 17a (1 g) and
methylene blue (15 mg) in 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 chEsk¥8BEdBRy to give 0.86 g (57% yield based on the
alcohol 17a) of 1,2,4-trioxane 23a2. EXAMPLE 4 Trioxane 23a3 (formula 23, R1 =R2=X=H; R3=R4 =
Me) [0038] (1) ArdexgnedandinardpdloRde R 2 HoBtidhor (S Hydih§Hx6dpeldxide 19a (100
mg) in acetone [@yRhwas aq&i%lﬂﬁ%rﬂ@%ﬂ&ﬁ@nﬁg&@t‘i@a{c%c@ Ritd W%néeﬁﬁféoﬂg‘%@r%was

stirred at r.t. for 30 minutes. The reaction mixture was concentrated under vacuum and the crude product

was purified by3SRIOMEISgHEhpicaracgeiusit hexdRe 6 &tHylasethevasasr dheto 'GrREE0 Wl (52%

yield) of trioxan@g3&®xanone (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 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.



[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 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 re@o%;;g%/t%ﬁr vacuum and
the crude product was chromatographed on silica gel as above to furnish 340 mg 6 yield based on
allylic alcohol 17a) of trioxane 23a3. 19 APR 2004 -14 EXAMPLE 5 Trioxane 27a (formula 27, R1=R2 =
X = H) [0040] A solution of allylic alcohol 17a (2 g) and methylene blue (5 mg) in CH3CN (60 ml) was
photooxygenated at OC for 6 h to give (3-hydroxyhydropei6xide 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 aqueXdMPANCD3 diluted with water and extracted with
ether. Ether extract was washed with water, dried (Na2S04) concentrated and the crude product was
purified by chrofhei@gapAyaohesimday el iRivriei=XoyHb 7% yield based on alcohol 17a) of trioxane 27a

as an oil. Acetaig pfyifioxane A7adARPAHNA Al EILIFTASCREF RA T REE GHS (X md))if0041] A

mixture of trioxane 27a (200 mg), acetic anhydride (1 ml) in pyridine (4 ml) was left at r.t. overnight. The

reaction mixturéoiaSHilG@aivraphercaxygsnatsiet0vtrefhktomine BokirdixybrdiepsieddeidPnater,

10% aqueous HEliwpiar driee (Na33 Q) and conceRitated 1o.oive AR08, 0eof Chufe, BrrduF which was
purified by chromatography on silica gel (8 g, elution with 50% EtOAc in CH2C12) to give 178 mg
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.



(80% vyield) of acetate 35al as an oil. Hemisuccinate of trioxane 27a (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 ml) was
left at r.t. overnight. The reaction mixture was diluted with water and extracted Wii} thl%gr @1 extract
was washed with water, 10% HCI, water, dried (Na2S04) and concentrated to give 2. 92 ﬁude
product which was purified by chromatography on silica gel (25 g, eluted with 50% ether in CH2CI2) to
give 1.5 g (60% yield) of hemisuccinate 41a as a highly viscous material. 19 APR 2004 -15 EXAMPLE 6
Trioxane 23al3 (formula 23, R1=R2 = X = H; R3, R4 :H,1§=naphthyl) [0043] A solution of allylic alcohol
17a (1.0 g) and methylene blue (70 mg) in 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 overm&orkup followed by purification by
chromatography furnished trioxane 17a13 in 32% yield. Hemisuccinate of trioxane 23a13 compound
37a4, formula 3FrRxane23ald (fosnmip231R1 7 RoaNy = X =R, [BasA Tonaphtdddoled mixture of 23a13
(120 mg) and succinic anhydride (200 mg) in CH2C12 (20 ml) were added triethylamine (0.2 ml) and
4-dimethylamingpyddipe (30 mgplandihs pstionlcobdurerwas. tef)ovarnighb dtnd. Nerknp agphove
followed by column chromatography in silica gel usjn CHZC% ether as eluant furnished _
emisucoinatesd MG WG QIE B BTSRRI ERANPLEC AR P A AEGTBH AL LB liate
(compound 11bdratnteledid, ddded RAspideildsmde [0048)] Mdnpeturecot pubfhioxvadetophgnene ks g),
ethyl 2 bromOIS?é)a%tlégt%IZt}He was kept at 5°C overnight. Usual workup followed by purification by

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.



g) and K2CO3 (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% vyield) of ketoester 11b as an oil. [0046] Compound | Ib was also prepared jé éé& 8@ ditions as
given in Table 3. 19 APR 2004 -16 TABLE 3 a -HaloesterSolventBaseTemp.Tim /2) butyl Ethyl
2-bromoisobutyratemethyl K2CO3Reflux11l h30 ketone "DMSOK2CO3Room temp.21 h27
"DMSOK2C0350 - 60C21 h22 "Neatk2C031200C14 h49 a -Hydroxyester 13b (formula 13, R1, = R2 =
Me, X = H) [0047] To a refluxing mixture of ketoester 11b](§2 9), 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 purification by chromatography on silica gel ghexane - EtOAC on eluant) furnished 45% yield of

[err]-hydroxyester 13b. a, (3 - Unsaturated ester 15 15, R1=R2 = Me, X = X) [0048] To a
reﬂuxing mix'[bI Q n'F Iznfnnc-fnr 11 h /1(\ 5 A 7|nr~ (L'\ o) 12 //Iﬂ ma-n hnn-/nnn (')nn ml\ a enlnhnn nf vthy|

y =&

bromoacetate ﬁm}}_ﬁ!ﬂﬁgﬁ;pnp ('-'\ﬂ ml)\ /§9]:YHHLH r#ﬂﬁ?l\ncp }n’][‘iemp ‘reactid Jmllrp \ IX&% /?()n for 7
h. The reaction FRReRRBUHIEETARd Aésaldlwiti g%aque%ﬁguﬁd. Benzbhe layer ¥as separated

and the aqueoys layer was extracted with&h¥kne (2 x 150 m|). The combined organic extract was
washed with ketone

“ DMSO K>,CO; Room temp. | 21 h 27
“ DMSO K,COs3 50 — 60°C 21h 22
« Neat K,CO;5 120°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



water and aqueous NaHCO3 solution, dried (Na2S04) and concentrated to give (3- 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). 12 (50 mg) was added and the reaction mixture was refluxed for 1.75
h. The reaction mixture was cooled, washed with aqueous sodium thiosulphatg angpiRepeyth water,
dried (Na2S04) and concentrated. The crude product was purified by column chromatography to furnish
6.80 g (51 % yield) of a, [3-unsaturated ester 15b 19 APR 2004 -17 Allylic alcohol 17b (formula 17, R1=
R2 = Me; X = H) [0050] To a stirred and ice-cooled mixturt/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 was separated.

The residue wadidinalsetioh Ethdfomauiael tdtmpidteroMgine 2kbact was dried (Na2S04), concentrated

and the crude pro@dsawas pydfiestiiecaivedBi @ 46RWHiRtd)obRUlYNCrBI¢oRYlid dBy athan(@803nl), a
[4-(2-Hydroxy-1, 1-dimeth I-ethoxy)phenylé-l-hydroxy-but-3-en-2-hydroperoxide (compound 19b,
formula 19, R1=Rotio@NHe=fyibersaaed disieon o 4ol korby 1BeeL Wit Addre demyignelbrie (100

mg) in CH3CN (458l Wasiradiatediwith @05%0M%ﬁ&%eﬁtgﬁeh@mewi@%%%éorm whilgu@ slow

stream of oxygen was passed throu?h the reaction mixture. The reaction mixture was concentrated to 20

ml and then dillR&PWith Thetergonis 13vandvaxtpsriedstitn Bindeyslug 25nyashed cofibitesd atietextract

was washed W“&b}’ﬁﬁiﬁédd&%grﬁw%%%Q:@wé?soﬂﬁeﬂt(%@@%? sdiad Ry chramatogirryedustliGagel to
furnish 860 mg (61% yield) of (3-hydroxyhydroperoxide 19b as an oil. Trioxane 23b1 (formula 23, R1= R2

= Me, X = H ; RBURed tepiveHd e 980T {o o5 2l lis alsabnl damRIeBhol 17b (680 mg) and
methylene blue (15 mg) in

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.



CH3CN (60 ml) was photooxygenated at OC for 3.25 h to give (3-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 foIIowesijgtl)X{g:g@gtography on silica
gel furnished 240 mg (63% yield based on allylic alcohol 17b) of trioxane 23b1. 2004 -18
Hemisuccinate of trioxane 23b1 (compound 37b 1, formula 37, R1 = R2 = Me; R3, R4
=CH2CH2CH2CHS3; X = H) [0053] A solution trioxane 23b1 (1 g) in CH2C12 (40 ml) was reacted with
succinic anhydride as above and the product was purifiedfby chromatography as above to furnish 1.23 g
(93% vyield) of hemisuccinate 37b1. EXAMPLE 8 Trioxane 23b2 (formula 23, R1 = R2 = Me, X = H; R3,
R4 = -CH2- (CH2)3-CH3) [0054] To one half of the photooxygenated mixture from the above example
were added cyé@ﬁéﬁﬁ%ﬂétmhﬁfiﬁﬁam'ﬁéhl(@mB?‘éﬁ‘\@ {Hgé le detiBidituR n7aB sfirMEs Rsr Rfor 2.75
h. Normal workai§-iau6Wlet By (st atibh by column chromatography on a silica gel gave 230 mg (46%

yield based on tfgpalhfic alcopalchifiousedk@hdrnzrng 232 CEXAMERbEY Tiexanacd Abifiosinbigid 7, 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 ph&BW@‘é‘ﬁafe‘ﬂ’%Y‘b@sz@Brﬂfhm S AR i SRS B Bt Ot AP RBne (3.0

g) and p-toluengspifenizsagcid (O Memad dhrtssahipn mixture was left at room temperature overnight.
The reaction mixture was quenched with aqueous NaHCO3 diluted with water and extracted with ether.

The ether extract was washed with water, dried (NERS8HIaN@ concentrated. The crude product was
purified by column chromatography on a silica gel and gave 1.61 g (59% vyield based on allylic

Trioxane 23b2 (formula 23, R; = R, = Me, X = H; R3, Ry =-CH;- (CH,)3;-CH3)

[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.



alcohol 17b) of 1,2,4-trioxane 27b, m.p. 100-102C. [00561 Trioxane 27b was obtained in 44% yield when
the condensation with 2- adamantanone was done using Amberlyst- 15 as catalyst. 19 APR 2004 -19
Acetate of trioxane 27b (compound 35b1, formula 35, R1= R2 = Me; R5 = Cl—éi”; féaidﬂ} LPOS?] A solution
of trioxane 27b (200 mg) and acetic anhydride (1 ml) in pyridine (4 ml) was r é)c Q 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 ice-cooled mixture of 27b (3@% mg) and propionic anhydride (1.3 ml) in
CH2C12 (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) ACpidiSiohariozane 2 cenpanrdsish1ESexmurs 1R sxBacaM s Raax &b 276 =
(compound 35bM)formula 35, R1= R2 = Me; R5 = n-pentyl ;X=H) [0059] A mixture of trioxane 27b (300
mg) and hexanqigstydride (. Ryl Gl kk5 e teacigchiri thesresengarafdrigthunine (0.5

ml) and 4- dimethylamino pyridine (20 mg) at r.t. for 1 h. Workup as above followed by column

chromatography Sicifc Ao 81U MASHEACHSD Fhd e o¥s skl ofhbkiRodter B8 Y tRllar et b yeRIMPRE 12
Hemisuccinate ehttgxasgaphly oimpaud thikishemouta 4 bfRdstaRB 50185 X Fschus material.

EXAMPLE 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



[0060] To a stirred and ice-cooled mixture of trioxane 27b (2.3 g) and succinic anhydride (2.5 g) in
CH2C12 (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 pres&geg%défécéifo ml of 10%
HCI) and extracted with ether (3 x150 ml). Ether extract was washed with water ), dried
(Na2S04) and concentrated under reduced pressure to give 3.1 g of crude material which was 19 APR
2004 -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% yi%@d) of hemisuccinate 41b as white crystals,
mp. 96-99C. [00611 Similar yields of 41b were obtained when the reaction was done in the absence of
4-dimethylaminopyridine. EXAMPLE 13 Ketoester 11f (formula 11, R1= R2 = H, X = OMe) [0062]
Compound 11f SHSBAPEAPASH Sﬂ#ﬁétgﬁb@-(hgﬁélﬁﬁé/a’é@téﬁ%ﬁ%é iRBENG) 80 RI¥eEGM e $A18M% yield
following the propedre 4tsed fenipeIenaraiirrRix saMBogRd 1ba gi@%ryi@l@(%mﬁéﬁﬁlsuccinate
(3-Hydroxyester Of (formula 13, R1= R2 = H: X = OMe) [0063] To a refluxing mixture of ketoester 11f (21
9), zinc (6 g), arld Ratankite sdalkt BRod NI benzene (400 ml) was added dropwise ethyl
bromoacetate (15 mI} and the reaction mixture was refluxed for 8 hr, Work up and purification as given in
example 1 furnkHiildo g (7198 iRIaY IR drosgresiringd W henUKsERTtBAVaS ISP fFmula 15,

R1= R2 = H; X ayai¥e) PQ6dindyyshexypptrtisef (20 g) was dehydrated with P205 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, 0 -unsaturated ester 15 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.



Allylic alcohol 17f (formula 17, R1= R2 = H; X = OMe) [0065] a, (3-Unsaturated ester 15f (1.2 g) was
reduced with LiAIH4,(240 mg) in dry ether (25 ml) at 0C. Work and purification was done according to the
procedure as given above to give 260 mg (29% yield) of allylic alcohol 17L 1%((?5?’%2(\%864-21 Trioxane
27f (formula 27, R1= R2 = H; X = OMe) [0066] A solution of allylic alcohol 17f , 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 = OMe) as indicated by TLC. To this reaction
mixture was added p-toluenesulfonic acid (20 mg) and wad teft 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, R1=

R2 = H; X = oMbyiqupee? Hdfoanednaie BT Was e pare@Msh trioxane 27f in 80% vyield following the

procedure used[ipg psgparation ebeevPedRdAiaAsayer N Brample adkiMiddte 194Katgpsiar h g
(formula 11, R1=R2 = Me; X = OM%(;O%S] A mixture of 4-hydroxy-3-methoxyacetophenone (15 g) ethyl

2- bromoisobuty PSR DI8 (5 GNHHERBE s A IR KAt ASEPRIC P MigsEdFthe

solvent was distilgd H:aaddRpsrRaindeor yasAilitesl with- waterranck extypeipss with @tbgnethec extract
dried on Na2S04 and concentrated. The crude product was chromatographed on silica gel (elution with
5% ethylacetatelih HEkEFRETIES fvRisHe 2723 5ide %‘Sﬂ&ﬁ}%ﬂﬁéf&%%ﬁl(g%?dggé%ﬁ‘l .V(@SHi%r%fxy&xbr 13g

(formula 13, R1zRgeratdfs SveiMe) [RERLA ﬁ'ﬁ%%%@ﬁﬂﬁ&@&i%ﬂf'%ﬁfoﬂlﬁbgﬂiﬁ@@ angethyl
bromoacetate (2.5 ngn benzene was refluxed for 7 hr. Work up as above to give 6.0 g of crude product,
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.



which was used in the next step without purification. a, [3-Unsaturated ester 159 (formula 15, R1=R2 =
Me, X = OMe) [0070] (3-Hydroxyester 13g (crude product 6.0 g as obtained above) was dissolved in
benzene (100 ml), 12 (40 mg) was added the reaction mixture was refluxed for gimr g&,ﬁﬁ’ 2004 -22
Workup and purification effected as above furnished 2.7 g (49% yield, based o ést %er 1g) 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 at OC as above. Normal
workup followed by chromatography furnished 1.1 g (76(7(;%7ie|d) of allylic alcohol 17g as an 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-

hydroxyhydropeVt%ikier190y @urificia aneicteg as-appye tuendshifs) ad hiftdaredels vred amksiestison

mixture was divi e tw%ﬁ%g}arg@({tgstgqggggtaw%ﬁ.reacted with 2- adamantanone (500 mg) in the
presence of conc. HCI (4 drops) at room température 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 TAay#oe k38l fopnitdam@laR - I Z=Rte Mez OMOMRP, R4 = -CH2CH2CH2CH3) [0073]
The other half of the reaction mixture as obtained in the ez?ove experiment wa%réefgc;\i%with

cyclopentanonel {0hhlin the Brese B BIRSHESISER 8 GtopS) BEF FeBUShIgHE fdbibived by
purification furnigefla? b00ng 488%6. yieldhaseerkip &trRIdLFE ) BldierangyR3 gk iEskAMPLE 8%

yield) of allylic alcohol 17g as 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



Ketoester 12a (formula 12, R1= R2 = H) [0074] A mixture of 3-hydroxyacetophenone (5 g), ethyl
chloroacetate (5.6 ml) and K2CO03 (7.5 g) was heated at 65C with stirring for 13 h. It was cooled to room
temperature, diluted with water (50 ml) and extracted with ether (2 x100 ml). Ether ]ﬁ{ﬁg 004 -23
extract was washed with water (3 x 50 ml), dried (Na2S04), concentrated and %EII% 05 phed on silica
gel using 50% ethylacetate - hexane as eluant to give 4.52 g (49% vyield) of ketoester 12a as an oil. a, 0
-Unsaturated ester 16a (formula 16, R1= R2 = H) [0075] To a refluxing mixture of ketoester 12a (15 g),
zinc (6 g), iodine (70 mg) in benzene (350 ml), ethyl brom8acetate (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 extracEWES wstedtittedvatdth afdEsus NEHED INBricdrigdatBoRPahd cebsiebiftietednd give
14a which was dehyfsaierhyith BRORdR 1URRNG B PWreduteRs- Jivemingamaled (and4he final

product was purified by column chromatography on silica gel (hexane - ethylacetate as eluant) to furnish
14.75 g (45% b448¢ it &f betrsstend 2hasitnAilic alcohol 18a (formula 18, R1= R2 = H) [0076] To a
stirred and ice-cooled mixture of LiAIH4 (8 g) in dry ether (400 ml), a solution of a, 0 -unsaturated ester
16a (11 g) in dry efhey was adde&i dr(;\pwérsle nd the Eag:tig mi_xié;ie was stirred in an ice bath for 6 h. It
was quenched With A2 AT A0 KA R HREBRM: Byerieas'$dparated and the residue was washed
with ether. The [@0i5ihed ethbr extfhctinamkiect (N&26Ee4)r tdacehiaten afd)uivkdad: ycolg)rin

chromatography o Siica G5! 452 PRIS.. SNASEIAR AR SHRTHIO ANE S BRI AR Rl ALY e
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



Trioxane 24al (formula 24, R1= R2 = H; R3, R4 = CH2CH2CH2CH3) [0077] A solution of allylic alcohol
18a (1.0 g) and Rose Bengal (5 mg) in acetonitrile (65 mg) was photooxygenated at OC for 7 h. to give
(3-hydroxyhydroperoxide 20a (formula 20, R1= R2 = H) as indicated by TLC. Tq this.re coti n mixture
were added cyclopentanone (1.5 ml) and p-toluenesulfonic acid (15 mg) and t r%lg&gpu £ixture was 19
APR 2004 -24 stirred at room temperature for 4h. Workup as above followed by column chromatography
on silica gel furnished 600 mg (43% yield based on allylic alcohol 18a) of trioxane 24al. Hemisuccinate of
trioxane 24al (compound 38al, formula 38, R1= R2 = H; %3 =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. The ether extract was

washed with watBFred gbaosguEsnrererafateth dieakunas sbedhtl vt BN atepmecspatRe BRI Ut

purified by coluganghroseatagianky am%ﬂ%mg% YRINOLESA G A1yt elcars v JenisheR Z78mg (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 OC for 10 h. Tieinésueaitiian ofititioneane24a bidepdadhAsanidoomald 38, #dRiotuBhady#dRjc=acid (15
mg) and the reaCHyCH ;€ HHs kept at room temperature overnight. Usual workup as above followed

aloonol 15a) of Pk 280 40 AUALR L e oL S e SRS e e a2
R1= R2 = H) [0080|dientfsudlinate diacdias prepateaipardiis yietdnighteadtiagrerioxamen28are 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.



with succinic anhydride following procedure as given in the above example. 19 APR 2004 -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 565@3?% ‘ifdure was
diluted with water and extracted with ether. Ether extract was washed with Water! dfieda, ‘Concentrated
and chromatographed on silica gel to furnish 1.82 g (22% yield) of ketoester 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 sotdtion 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 HCI. Benzene layer was separated, washed with agueous NaHCO3, dried and
concentrated to give 0-hydroxyester 14b, which was used in the next step without purification. [0083] The
crude O-hydroxyester 14b as obtained above was dissolved in benzene (500 ml), P205 (10 g) was added
and the mixture was refluxed for 3 h. Usual workup XalMwedt Qg chromatography furnished a, 0
-unsaturated ester 16b (79, 42% yield based on 12b). Allylic alcohol 18b (formula 18, R1= R2 = Me)

[0084] To a stirrgd @petdra B s FhiabsiyE Rl HARLEA3)2 9) in dry ether (450 ml), a solution of &, 0
-unsaturated 16b %’3.6 ) was added. The reaction mixture was stirred for 2.5 h. in an ice bath. It was

quenched with W& ¢§r]aﬁ\d 109 dHHEWEs N dORdEPRRASHIARhER0RF R S s EBaatebr dna s s G e 1o give
2.6 g of residuemihishdvascehyemategraphrshian silicuelts give 2189 (360 yialihafalivlicalsriol 18b.

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.



19 APR 2004 -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 (form Héﬁ I? 2 =Me) as
indicated by TLC. The reaction mixture was divided in two equal parts. To on i % 1919 reaction were
added cyclopentanone 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 ot trioxane 24b1 (compound 38b1, formula 38,
R1=R2 = Me; R3, R4 =-CH2CH2CH2CH3) [0086] To an ice-cooled solution of trioxane 201 (200 mg)

and succinc anhydride (400 m&) in CH2C12 (20 ml) were added Et3N (1 m fr:réand
4- dlmethylamlnai—/b‘?ﬁalrfez‘(bﬂ/l mgladd, Fhorihe rey&po%rrﬁ%tur@ﬁfeél& ofHrbom temperature for

1.5 h. The solvephwap remoweﬁlund@rmw{m Achbiersyith b0 pradd Ghandexdrerieoihgther.

Ether extract was washed with water, concentrated and purified b chromato%?ﬁhy on silica gel to give

230 mg (92% yiekd) N podntrsshetac s ntatiakirie PALR MriRutye 8- Rdiqshydpepataxides = CH2
CH2CH2CH2Chpg), @Qﬁﬁ&ﬂé@ﬂ@?m%mﬁ@é theRheipexyganatedrmixieBRtainadasvis e abeve

experiment were added cyclohexanone (1 ml) and PTSA (40 mg) and the reaction mixture was stirred at

r.t. for 5 h. wOrRa5\&%8%}#@%@%&8&%&@%&1&&6@6%ﬁvsgea?ééeé HFSRFIEANPRO Hhd [(BIAPhId

based on alcoh@ko) #) %ﬁg%‘ﬂﬁ MaM'%ﬁ%%%JQEﬁW%QQWQ%QQ&@K ferpula 38,
R1= R2 = Me; R3, R4 = CH2CH2CH2CH3§[008 Trioxane 24b2 250m was reacted with

succinic anhydr‘ﬂ%r{@BCf?H@)Vﬁfl bHIeanyoganiuehpbive spldinaitiedid R Wayisliihawdgn
chromatography RB1liE8b) 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
= CH,CH,CH,CH,CH3)

[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.



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 photooxygenated at -8C for 6 h. To the
reaction mixture were added 2-adamantanone (300 mg) and p-toluenesulfonipagigR(29¢9g) 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 310 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 pyridié@&%ﬁdﬁd 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 wihiexaae 28k tormyla A8, RnarRxirdMelvas washed with water dried (Na2S04),

concentrated ang gyyiied by S&%«B’Iﬂﬂ&hfﬁ'ﬁ'ﬁ‘&%@l@ﬁﬂ&"l%i 2095hi9 give 08y e (BR% (e i
hemisuccinate rA‘f[(gb as]]a thick oil. EXAMPLE 20 Ketoester nggorm%)la 11, RlzyH, R2 = I\(/Ye, IlE(L)g:s)l—rl1 [0091]

A mixture of 4-HyERGY4E8tBhersREYS sy SEACs-#romEpiidhate (ae rapcaAR Rixtussv9rs #idgds

heated at 120C fof i RhtaHoRd CaRiPHRIXtHAR WaR RidFesiadnivith Gthes vashedithwetsr, arisd,
concentrated and chromatographed on silica gel to furnish 1.8 g (21% yield) of 11c, m.p. 64-72C
temperature overnight. The solvent was removed under vacuum and the residue was

diluted with ag. NaHCO; and water and extracted with ether. The ether extract 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



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 mg) in benzene (250 ml) was added dropwise
ethyl bromoacetate (12 ml) and the reaction mixture was refluxed for 7 h. Th O%‘%g ﬁgduct (13c)
obtained after usual workup was dehydrated with iodine (2 g) in benzene (1 E?Sﬁ) fluxing 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 17c (formula 17,
R1=H, R2 = Me, X = H) [0093] a, 0 -Unsaturated ester 1*5?(3(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 17¢ (1.5 g) and methylene blue (10 mg) in CH2CN (45 ml) was
photooxygenated as above for 6 h. to give (3-hydroxyhydroperoxide 19c (formula 19, Rl =Me, R2 =X =
H). One third (corresponding to 500 mg of 17c) was taken and reacted with norcomphor (1.0 g) in the

presence of a cg{tqtyﬂgmﬁﬁmm @stg;lqg@@ﬁﬂmg PSIRALIH for,3=vik)sxiat werkup followed by column

chromatograph ca gel urn d 300 m (380/ ield bas hoI 7c.used) of
trioxane 25c. Eﬁﬁalﬂf 21 PHEFOHN tfﬁsl-?r Iif {%{ 52%;?3]2) %)P
4- hydroxyaceton@ﬁﬁmﬁr@eﬁeq)zemuﬂ&ba@ﬁmbdtwap@v(&r‘élll)yabdﬂﬁaﬁi@tatg( Bzghwaﬁdweatmmtolzoc for

7.5 h. Workup followed by purification o rude product as ghove, (example 20) fu nlsh d3.99 (42%
yield) of Comgoaﬂé Hiea ag?{eéflﬂxi étgodlj'le cruﬂe product ﬁgc) ob(tamed%te LPS wor up wag (42%

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.



-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 h. It was acidified with 10% HCI, benzene layer was
separated and concentrated and the crude product was purified by chromatggpgpRytegive 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. Allylic alcohol 17d (formula 17, R1=H; R2 = 2%t 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 alcohol 17d.

Trioxane 27d (fétnfutd/ pyatmuased esterd xd=(fiogodadPaRciutio RoFH{HiX aidbhol 17d (1.2 g) and

methylene blue [((1@9“6 )in C'ﬂé@%ﬂ%&lﬂg)ﬂﬂﬁﬁlmq{@%ﬁ&?&qtf@ (@553902%1@(270@ tfbgﬁ{g 50
(3- hydroxyhydroperOX|de 19d (formula 1 Et, R2 = X = H) as indicated by TLC. To one hal%of this

reaction mixtur&\PErEAEdeq %&ﬁﬁﬁﬂa‘?@%’?@@@tﬁ@) %MW‘@A@@W@?&% g tiencibBAMSdfe was

stirred at r.t. for R \dgualrmerkup follwed yrearamatograp i eniiisengelafernivhe 3R w0 {39% yield
based on the allylic alcohol 17d used) of trioxane 27d as oil. EXAMPLE 22 Ketoester lle (formula 11, R1=

H, R2 = n-pentyfoReenifieshaed Aisrkudrersedunt BisxaBedne ARIEES s gPaIH 2iYharisHematvate
(8.3 g) and K2GRRiyesBREIA A 3 (2.2 By The iRACHRARD g WARSedhactRd b psthess Ether

extract was washed with water, dried, concentrated and chromatographed on silica E?el to furnlsh 9.1¢
(89% vyield) of cB?F?ﬁ%ﬂndW@ﬂ%@ 4Rl BJW%WP‘F@ lgggy 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.



-30 a, (3 -Unsaturated ester 15e (formula 15, R1= H, R2 = n-pentyl, X = H) [0100] To a refluxing mixture
of ketoester lle (25 g), Zn (7.5 g), iodine (100 mg) in benzene (450 ml), ethyl bromoacetate (9 ml) was
added dropwise and the resulting mixture was refluxed for 5.5 h. It was acidifie W‘%{gﬁ/ Cl, benzene
layer was separated, washed with aq. NaHCO3 solution, dried and concentrat fé) I @-_'hydroxy-
ester Be which was used without purification in the next step. [0101] Crude product Be 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 sodiﬁ’r@i‘thiosulphate, dried, concentrated and
chromatographed on silica gel (elution with 5% ethyl acetate - hexane) to give 22.1 g (71% yield) of a, O
-unsaturated ester 15e as an oil. Allylic alcohol 17e (formula 17, R1= H; R2 = n-pentyl; X = H) [0102] a, 0

-Unsaturated esteBrdénsptuaptodestarubreformulaiiy Ric-dYiRdrynepeatyled0mil) at 0C as above to

give 8.3 g of cri DipOUCt Wi e Aok ke iTRUNAIaEFARNGY o1sld 0ok 10 wsainb (g} %
yield) of allylic alcohol 17e. Trioxane 23el (formula 23, R1= CH2CH2CH2CH2CH3; R2 = X = H; R3, R4 =
CH2CH2CH2CHBPf702 A4S8Iion shyldunBlorreiite dP amb amiiisd 9ree vitsoand)ths c:8iERe (60 mi)

was photooxygeRaieekalyds fondked8p giver3HaydraxyhusieneraideotPeformunache. Ryer was
CH2CH2CH2CH2CHS3; R2 = X = H) as indicated by TLC. One half of this photooxygenated reaction

mixture was reatR¥¥ath BychasenvidhaneN2tiPnseluatipre deisdeand prsantsTahdy gtyve frdwdrsxy- Usual

workup and columya §RgomatparaR Ny ailiGa geifaiRheH BLdpe ddp% yield based on allylic alcohol
17e used) of trioxane 23el. 19 APR 2004 -31

[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.



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 WOQ@J%@ by column
chromatography on silica gel using hexane - ethylacetate as eluant furnish 6% 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 stirred and ice-cooled mixture of trioxane 27e (200
mg) and succinic anhydride (200 mg) in CH2C12 (20 ml)3vlfere 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 ggl furnished 200 mg (82% vyield) of

hemisuccinate Aidexanecole(fasawda 26186T GHgHhe Helolh GHicdtures b following
hydroxy-functionglizeg trioxang, anrdothei'Rsterstephissk preRartniikianane dsamétoima bR 1= R2
= X =H; R3, R4 = Me, Et) ; 36% yield Trioxane 23a5 (formula 23, R1= R2 = X = H; R3, R4 = Me,
CH2CH2CH3) ; A80felt e idKs e 2Samrsmmnng Saekand R SA G0 mphandsthe NRacEemBIRIMER) ; 20%
yield Trioxane 23 &tiesumla 23Rl REmKvotuRBHIRAFHY W) chaddaialghiiyigxanr 23a8
(formula 23, R1=R2 = X = H; R3 =R4 =n -butyl) ; 11% yield Trioxane 2399 (formula 23, R1=R2 =X =
H; R3 = R4 = n Y5EiRy/ifX %06 y b RN 85284 10! (fUFtiE D3 SR 1ReRY 7% eld Rasq¢40n allylic
-CH2(CH2)9-CHE&ohd bV ¢iglel) bigxaremedgé htommtad3, R1 =R2 =X =H; R3, R4 =
-CH2-CH2-CO-CH2- CH3) ; 6% vyield Trioxane 23al2 (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 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



-32 Trioxane 23b3 (formula 23, R1= R2 = Me, X = H, R3, R4 = H, 1-naphthyl) ; 7% vyield Trioxane 23b4
(formula 23, R1=R2 = Me, X = H; R3, R4 = CH2(CH2)4-CH3) ; 15% yield Trioxane 23c1 (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% yield Trioxane 23d1 (formula 39, RirRB8¢a 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% vyield Trioxane 23e3 (formula 23, R1, R2 = H, n-pentyl ; X =H, R3, R4 =
-CH2-(CH2)4-CH3); 38% vyield Trioxane 23e4 (formula 232R1, R2 = H, n-pentyl ; X =H, R3, R4 =
-CH2-(CH2)5-CH3); 15% vyield Trioxane 23e5 (formula 23, R1, 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 2Br3opang b3 sfarnulars. Ri=R=0OWfe 2R3 FR R = Re R 2l (Emophtoliz)  Yevieldield
Trioxane 2391 (formula 23, R1 = R2 = Me; X = OMe ; R3, R4 = -CH2-CH2-CH2- CH3); 28% yield
Trioxane 24a2 (fonttaR2 i 1(foppula 33 RR-= MaoX b B sy, dHodfeler CHidxdreoNes!ormula
24, R1= R2 = H; R3, R4 = -CH2-(CH2)4-CH3), 60% yield_Trioxane 24b3éformula 24, R1= R2 = Me; R3,
R = H, LnaphihyeRsZIRd erritsane Fsa RiomhlLINREXRIE o R4 -Gy eid HorokBhe 25 formula
25, R1, R2 = H, ) ; 39% yield

Trioxane 23c¢2 (formula 23, Ry, R, = H, Me; X = H, R3, R4 = -CH,-(CH;)3-CH3); 46%
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 25d (formula 25, R1, R2 = H, Et) ; 15% 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%1%?, 1}%‘{"”9 28b (formula
28, R1, R2 = Me); 27% yield Compound 31a2 (formula 31, R1=R2 =X =H RS, & =
-CH2-CH2-CH2-CHS3; R5 = Et); 80% yield Compound 31a3 (formula 31, R1=R2 =X =H; R3, R4 =
-CH2-CH2-CH2-CHS3; R5 = n Pr); 78% yield Compound 31a4 (formula 31, R1=R2 =X =H; R3, R4 =
-CH2-CH2-CH2-CH3; R5 = n hexyl) ; 75% yield Compouﬁ’éGlaS (formula 31, R1=R2 =X =H; R3, R4 =
-CH2-CH2-CH2-CHS3; R5 = phenyl); 42% yield Compound 31a6 (formula 31, R1=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-naphthyl; R5 Tiane 33p4foimledifouRd 33bnwsplla 3 riedR2 = Me; R3, R4 =

-CH2-CH2-CH216{§3a o6 M) BeYe§ifld Rompoundd@ahg fformula 32, R1= R2 = Me; R3, R4 =
-CH2-(CH2)3-CH3 ; R5 = Me) ; 86% yield Compound 32(p3 (formula 32, R1=R2 = Me; R3, R4 = H,
1-naphthyl; R5 T M?%%Mé}&@éﬁ#ﬁ@%d@%&dﬁbmﬁamWF R2 = X = H; R5 = Me); 82% yield

Trioxane 27¢ (formula 27, Ry, R, = H, Me) ; 39% yield

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



Compound 33a2 (formula 33, R1= 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% vyield
Compound 35b3 (formula 35, R1= R2 = Me; X = H; R5 = n-Pr); 57% yield C ﬂ][ﬁ b5 (formula 35,
R1= R2 = Me; X = H; R5 = n-hexyl); 95% vyield 19 APR 2004 -34 Compoundl%;%% a 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 = -CH2-(CH2)3-CH3); 40% yield Compound
37a3 (formula 37; R1= R2 = X = H; R3 = R4 = Me); 70%*;%1d Compound 37a4 (formula 37; R1=R2 =X
= H; R3 = R4 = H, 1-naphthyl); 66% yield Compound 37b2 (formula 37; R1=R2 =Me; X =H; R3, R4 =
-CH2-(CH2)3-CH3); 86% yield Compound 37b3 (formula 37; R1= R2 = Me; X = H; R3, R4 = H,
1-naphthyl); 66% SHaReuad ok (feamra B ¢idknitRe37RRT M2 Heyigkhtyl: X = H; R3, R4 = -CH2CH2

CH2CH3); 79%gigfanapoandrafuifosmuta 3% Rz Ry~ K, = QVE: B3,-BA=CH;); 87%
-CH2-CH2-CH2-CH3); 76% yield Compound 38a2 (formula 38; R1= R2 = H; R3, R4 =
-CH2(CH2)3-CH%'90% yield Compound 38b1 (formula 38; R1= R2 = Me; R3, R4 =

-CHZ-CHZ-CHZ&H?énﬂ;’&(gyﬁféf&am@@tmﬁl%b\% Hormylp B8 18 1=Ra = Me; RS #0% yield
-CH2(CH2)3-CH3); 88% yield Compound 38b3 (formula 38; R1= R2 = Me; R3, R4 = H, 1-naphthyl); 87%
yield Compoun§@oRqBITaRGoRua =Ry = Ry)=9%9% HeRs Cdtmporise 46k gélhula 40; R1= R2 =

Me); 96% yield Canjrpinazdal (RmuiR 41 R1=1BZXH:-XITROMR), 80Po1viRishthyl); 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 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-malarial activity of the test compounds was evaluated
in rodent using multidrug resistant strain of Plasmodium yoelii Nigeriensis ing?#/‘iégfelg\&%nw APR 2004
-35 General Procedure [0108] Random bred Swiss mice of either sex (20 2 gm) e inoculated
intraperitoneally with 1 x 105 P. yoelii (MDR) parasites on day zero. The treatment with test compounds
was administered to groups of 6 mice each at different dose levels ranging between 24-96 mg/kg/day.
The trioxanes were dissolved in groundnut oil (or 50% sodfum 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 recdufdtekrbRIeeMERy 28 or death of the animal. The parasitaemia level on day 4 was

compared with ff{’tﬁ‘ﬂ@j]ide CORURLSHPURRANG ThE PRCE NS SURRESSRION 20f @agag';ﬁprﬁ@énigg@t{%groups
was calculated. [0110] For determining the curative dose of a compound the treated mice were observed

till day 28. The MsePaEiRFHYIS BarhitHEnfiavaeliel W BB g et Suk Arxtieo pdisdisadnsat i ¥écorded
as the curative ¢Qseokpeaid-tnalatalidrierisi sy Hoasizeds hil ableitalABkEnt AR MRIRNE gefivity of

substituted trioxanes against multi drug resistance strain of Plasmodium yoelii Nigeriensis in Swiss mice
No. of % 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




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 23b1im965982/5 23b2im9651002/5
23¢1im9661003/6 23¢c2im9661000/6 23e1im9651001/5 23e2im966920/5 19 APR 2004 -36 Compd.

No.RouteDose mg/kgNo. of%Cured/ animalsSuppressionTreated 19 APR 2004
-36-
Compd. No. | Route Dose mg/kg | No. of % Cured/
animals Suppression | Treated
on day 4
2311 im 96 5 100 0/5
im 48 5 100 0/5
2312 im 96 5 97 0/5
23¢g1 im 96 6 93 0/6
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 im 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




on day 4 23flim9651000/5 im4851000/5 23f2im965970/5 23 1im966930/6 24a1im9661000/6
24a2im966890/6 24a3im9661000/6 24b2im966830/6 25aim9661006/6 25cim9661005/6 im4861001 /6
25eim966810/6 26aim966100- im48688- 27aim9661006/6 im4861006/6 im2461001 /6 oral9661002/6
0ral4851000/6 27boral9661006/6 oral7261006/6 oral4861001 /6 im9661006/q y W2k beG/6 im4861005/6
27¢cim9661006/6

-37-
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




im4861003/6 27eim965840/6 im486150/6 27fim9661006/6 im4861001 /6 27gim96692- im48685-
28aim9651005/5 im4851003/5 28bim96696- im48666- 31alim9661006/6 im6451001 /5 19 APR 2004 -37
Compd. No.RouteDose mg/kgNo. of%Cured/ animalsSuppressionTreated on day 4 im4861002/6
31a2im966970/6 im486470/6 31a3im966360/6 im486260/6 31a4im966220/9gmpFE28646
31a5im966570/6 im486410/6

-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.



31b2im966200/6 im966750/6 33a1im96699.50/6 im48696.80/6 33a2im96652.50/6 im48661.60/6
33a3im96600/6 im486140/6 35a1im9661006/6 im486990/6 oral486921 /6 im9661006/6
35b10oral9661001/6 im965991 /5 35b2im965940/6 oral9651000/6 35b4im96500/6 oral965350/6
35b5im965670/6 oral965800/6 37a1im128600/6 37a2im128691.60/6 37a3im}836BR0OIH(H645530/5
37b1im966-1/6 im486-2/6 37e1im9661001 /6

-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




0ral966820/6 38a1im966820/6 im486620/6 19 APR 2004 -38 Compd. No.RouteDose mg/kgNo.
of%Cured/ animalsSuppressionTreated on day 4 38a2im966590/6 im486550/6 39aim965940/5 im485931
/5 41aim6461006/6 im4861006/6 oral9661006/6 oral4861000/6 41bim6461006/6gim%%§}%%06/6
im4861005/6 im2461003/6 0ral9661006/6 oral9661006/6 oral4861002/6 41eimO86!L 8raloe6970/6
42aim9651002/5 im485780/5

-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



42bim9661000/6 oral966960/6 [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, rhesus monkeys
were inoculated intravenously with 1 x 105 parasitized RBC and the treatmentgygppmiggied when the
parasitaemia level reached above 0.5%. For activity against 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 [01131 Compounds4217a 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] THa%BIBbANSMESF Bt iRRarath AGHKEg JRrsra ks tstecrBiroEhily s hlaaskded

parasitaemia clegranae,imeapd aHRsRANRNtITRCUIECRER ORARSIRRMIA. Ihen3dimalmin whighko
recrudescence was observed up to day 60 were recorded as cured. The anti-malarial data are
summarized in TAHOBEER TEARS SISt ARIOMBAAsH AL RA HEIAF O v Xalsend gamst PIdsisdium

cynomolgi in rheseiseaaakey verdel fesmraunaR psRReRagINMSN LiRR R famplefRtiprae tna/kg x
daysclearance ?f rt)arasittaemia (hr) 27aim10.0 x 4Divided482/2
est 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.



im10.0 x 4Single483/4 im7.5 x 4Single481/2 im5.0 x 4Divided48-721/2 oral20.0 x 5Divided722/2 oral20.5
x 5Divided483/3 orall5.0 x 5Divided483/3 oral10.0 x 5Divided480/2 27bim15.0 x 4Divided482/2 im10.0 x
4Divided722/2 oral20.0 x 5Divided482/2 oral20.0 x 5Divided722/2 orall15.0 E;@g‘g%ﬂg 2/2 41aim10.0 x
4Divided484/4 im10.0 x 4Single482/2 im7.5 x 4Single481/2 oral20.0 x 5Divide /3"0ral20.0 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
4ADivided482/2 -42-

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;



im10.0 x 4Divided482/2 im10.0 x 4Single48-720/2 oral20.0 x 5Divided48-722/2 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- CompoundRouteDose Regimenplete %m%eoﬁfre rate mg/kg x
daysof parasitaemia (hr) 27aim20.0 x 4Divided482/2 im15.0 x 4Divided482 ivided480/2
im5.0 x 4Divided720/2 oral15.0 x 4Divided48-722/2 41aim20.0x4Divided482/2 im15.0 x 4Divided481/2
oral30.0 x 4Divided481/2 oral15.0 x 4Divided480/2 Gametocytocidal Activity [01151 Compounds 27a and
41a were also tested for gametocytocidal activity -43-

23a3 Ri, R, =H, H; X =H; R3, Ry = Me, Me

23a4 R, R, =H, H; X=H; R3;, Ry =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

23a13 Ry, R, =H, H; X =H; Rj, R4 = 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



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 compeurgRrTIwlplood-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 aﬂ)‘éfnt. [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 mg/kg (im, single dose) or 30 mg/kg %ral, single dose) in P. cynomolgi model.
19 APR 2004 -42 CLAIMS 1. Atvel substifteedtt, o;2stfgkanestbrforfuraMe1Nherein 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 hydrbén, a ¢1> Re aldtGr&up O¥d Be _T&ﬁ%ﬁb‘ﬁ&]ﬁ% is selected from
the group consisting of a hydrogen, a C1 1§IE(\;I group,.a C3_ 10 aryl gro C1.,2C0214 carboxyalkyl
group; Z is 0 or OCO; and X ig drogc&‘u’i%za_l gk_o b ﬁﬁg&’@@ﬁéﬁhs. 2. Novel
trioxanes as claimed in claim %vxherei S‘;ﬂd c epwﬁn@g 23a1-23a13, ;3&1[-2 6&%&8&13-2302, 23d1,

§ .

23e1-23e5, 23f-23f2, and 23§THhave strtictaral formuiag as shéwn’below:
3. Novel trioxanes as claimed in claim 1, wherein said compounds 24al-24a3 and 24b1-

24b3 have the structural formulae as shown below:

O—O>< R;
O Ry
O>(\OH
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:



HOR wherein, 23al1 R1, R2 = IT, H; X = H; R3, R4 = CH2CH2CH2CH3 23a2 R1, R2 = IT, H; X = H; R3,
R4 = CH2CH2CH2CH2CH3 19 APR 2004 -43 23a3 Ri, R2 = H, H; X = H; R3, R4 = Me, Me 23a4 RI, R2
=H, H; X=H; R3, R4 = Me, Et 23a5 R1, R2 = IT, 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 30-Rigpyeeypropyl 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 23a10
R1, R2 =H, H; X =H; R3, R4 = -CH2-(CH2)9-CH3 23allR1,R2=1IT,H; X=H; R3, R4 =
CH2CH2-CO-CH2-CH3 23al2 RI, R2 = H, H; X = H; R3;R4 = H, phenyl 23al13 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; R3, R4 = H, 1-naphthyl 23b4
R1, R2 = Me, M&hstein: R3 R4 = -CH2-(CH2)4-CH3 23c1 R1,R2=H,Me; X=H; R3, R4 =
CH2CH2CH2CH3 23c2 R1, B3y~ H, Mg; X7~H1R8, R4 g CH2CH2CH2CH2CH3 23d1 R1, R2 =H, Et; X
= H; R3, R4 = CH2CH2CH2CHS3 23el R1, R2 = H, n-pentyl; X = H; R3, R4 = CH2CH2CH2CH3 23e2 R1,
R2 = H, n-pentyl; X = H; R3, R4= CH2QHRCH2CNRCKI3- B3e3 R1, R2 = H, n-pentyl; X = H; R3, R4 =
CH2(CH2)4CH3

25d Ry, 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



23e4 R1, R2 = H, n-pentyl; X = H; R3, R4 = CH2(CH2)5CH3 19 APR 2004 -44 23e5 R1, R2 = H, n-pentyl;
X =H; R3, R4 = Me, Me 23fl R1, R2 = IT, H; X = OMe; R3, R4 = CH2CH2CH2CH3 23f2 R1, R2 = IT, H;
X = OMe; R3, R4 = CH2-(CH2)3-CH3 23gl R1, R2 = Me, Me; X = OMe; R3£ R4E: %B@DHZCHZCH& 3.
Novel trioxanes as claimed in claim 1, wherein said compounds 24al-24a3 %@ Eb 4b3 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)4-CH3 24b1R1, R2 = Me,
Me; R3, R4 = CH2CH2CH2CHS3 24b2R1, R2 = Me, Me; Fé‘:‘? R4 = CH2CH2CH2CH2CH3 24b3R1, 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, Ryhe IIﬂlmMe X =H 25d R1, R2 = H, Et; 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: 27a Ry, R =H, H;

27b Ry, R, =Me, Me; X=H
27¢ Ry, R, =He, Me; X =H
27d Ri, R, =H, Et; X=H

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



wherein, 26aR1,R2=H,H 26bR1, R2 = Me, Me. 6. Novel trioxanes as claimed in claim 1, wherein said
compounds 27a, 27b, 27c, 27d, 27e, 27f, and 279 have the structural formulae as shown below: HO 19
APR 2004 -46 wherein, 27aR1, R2=H, H; X=H 27b R1, R2 = Me, Me@ AEIRéY 1, R2 = He, Me; X
=H 27d R1, R2 =H, Et; X=H 27e R1, R2 = H, n-pentyl; X =H 27f R1, = OMe 27g 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 28bR1, R2 = Me, Me. 8. Novel
trioxanes as claimed in claim 1, wherein said compounds4371a1-31a6 and 31b1 have the structural
formulae as shown below: 19 APR 2004 -47 R5 0

wherein,

31al Ri, R, =H, H; X =H; Rs, R4y = 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 R, R, =H, H; X = H; R3, R4 = CH,CH,CH,CH3; Rs = n-hexyl
31a5 R, R, =H, H; X = H; R3, R4 = CH,CH,CH,CH3; Rs = Phenyl
31a6 Ri, R, =H, H; X =H; R3, R4y = H, 1-naphthyl; Rs = CHj3

31b1 Rj, R, =Me, Me; X = H; R3, 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,



wherein, 31al 31a2 31a3 31a4 31a5 31a6 R1, R2 = H, H; X = H; R3, R4 =CH2CH2CH2CH3; R5 =CH3
R1,R2 =H, H; X=H; R3, R4 = CH2CH2CH2CH3; R5=EtR1,R2=H, H; X=H; R3, R4 =
CH2CH2CH2CH3; R5 = n-propyl R1, R2=H, H; X=H; R3, R4 = CH2CH2CH%EW§O:4n-hexyI R1,
R2 = H, H; X =H; R3, R4 = CH2CH2CH2CH3; R5 = Phenyl R1, R2 = H, H; X = H; R3, 40: H,
1-naphthyl; R5 = CH3 31b1 R1, R2 = Me, 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 = H4R3, R4 = CH2CH2CH2CH3; R5 = Me 32b2 R1,
R2 = 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 d3%howntbeRw: dgHdriX, = H; Rs, Re = CH,CH,CH,CH3; Rs = Me

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:

| oo
R; Rl O>@
R5 \/O\)<

|
y X

wherein,

33al Ri;, R, =H, H; X=H; Rs =Me
33a2 R],R2=H, H;X=H; Rs=Et
33a3 Ri, R, =H, H; X = H; Rs = n-hexyl.

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

Qﬁli@

|
0T,
R R

formula as shown below:



33alR1, R2=H, H; X=H; R5=Me 33a2R1, R2=H, H; X=H; R5=Et 33a3R1, R2 = H, H; X = H; R5 = n-hexyl.
11. Novel trioxanes as claimed in claim 1, wherein said compound 34b has the structural 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 strucjyralgRragggqe as shown
below: wherein, 35al R1, R2=H, H; X=H; R5=Me 35bl R1, R2 = Me, Me; X = H; R5 = Me 35b2 R1, R2
= Me, Me; X = H; R5 = Et 35b3 R1, R2 = Me, Me; X = H; R5 = n-propyl 35b4 R1, R2 = Me, Me; X =H; R5
= n-pentyl 35b5 R1, R2 = Me, Me; X=H; R3,R5 = n-he)éﬁ.‘ 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. Novel trioxanes as claimed in claim 1, wherein said compounds
37al-37a4, 37b¥YheelB, 37e1, and 371l have the structural formulae as shown below: HO

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:



wherein, 37al1 R1, R2 = IT, H; X = H; R3, R4 = CH2CH2CH2CH3 37a2 R1,R2=IT,H; X=H; R3, R4 =
CH2CH2CH2CH2CH3 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, jengpthyod7el R1, R2 = H,
n-pentyl; X = H; R3, R4 = CH2CH2CH2CH3 37fl R1, R2 = IT, H; X = OMe; R3, R4 = CH2CH2CH2CH3.
19 APR 2004 -51 15. Novel trioxanes as claimed in claim 1, wherein said compounds 38al-38a2 and
38b1- 38b3 have the structural formulae as shown beIow:5\(Rrherein, OH38alR1,R2=IT,H; R3,R4 =
CH2CH2CH2CH3 38a2 R1, R2 = IT, H; R3, R4 = CH2CH2CH2CH2CH3 38b1 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 irbcl_agn 1, wherein said compound 39a has the
structural formula as shown below: 19 APR HQ whetet

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 0—Q R,

R, R,
HO O\>< 0o R4
O

O
wherein,
37al Ri, R, =H, H; X =H; R3, R4 = CH,CH,CH,CH3
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 Ry, R, =H, H; X =H; R3, R4y = H, 1-naphthyl
37b1 Ri, R, =Me, Me; X = H; R3, R4 = CH,CH,CH,CHj;
37b2 Ri, R, =Me, Me; X = H; R;, Ry = CH,CH,CH,CHj;
37b3 Ri, R, =Me, Me; X = H; R3, R4 = H, 1-naphthyl
37el Ry, R, = H, n-pentyl; X = H; R3, R4 = CH,CH,CH,CH3

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



39a R1, R2 = H, H; X = H. 17. Novel trioxanes as claimed in claim 1, wherein said compound 40b has the
structural 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 structuﬂéc&%& %s shown
below: 19 APR 2004 -53 HO wherein, 41a R1,R2=H,H;X=H 41b R1, R2 = Me, Mg, X = 4? eR1,R2 =
H, n-pentyl; X =H 41f R1, R2 = H, H; X = OMe 41g R1, R2 = 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:
OH wherein, 42aR1,R2=H,H 42bR1, R2 = Me, Me. 19 APR2004 -54 20. 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, _ o
15. Novel trioxanes as claimed in claim 1, wherein said compounds 38a1-38a2 and 38b1-

38b3 have the structural formulae as shown below:

X

0O R4

O
O

OH
v O)W
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:



X represents hydrogen or a lower alkoxy having 1 to 6 carbons, with a-haloesters of formula 3 wherein
R1 and R2 are selected from the group consisting of a hydrogen, a C[err] alkyl group and Y represents a
halogen, in the presence of a base optionally in an organic solvent at a tempik%%&?é?f range of room
temperature to refluxing temperature to give ketoesters of general formula 4, , R2 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
(3-hydroxyesters of general formula 5, wherein R1, R2 ant?X have the same meaning as above,;
dehydrating (3-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, 0- unsaturated esters of general formula 6,
wherein R1, R2 and X have the same meaning as above; reducing g

formula 6 with a complex metal dhydride in an ether solvent at-q te
T R28
f d

temperature to give allylic alcolpls of formula 7 Wheret RE T
oxygenation of allylic alcohﬁ§ inQ encelgf a se 60
temperature in the range of -10C to room flemperature™d givey0- hydroxyhydroperoxides of general
formula 8 wherein R1, R2 and X have theame meaning as gbove; isolating and then reacting or
reacting in situ (3-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 OC to
room temperature to give hydroxy-functionalized 1,2,4-trioxanes of general formula 1, wherein R1, R2
and X have the ¥afi€'feaning as above, R3 and R4 are selected from the group consisting of a
hydrogen, a C1_11 alkyl group9a C3_ 10, aRyl-grouR; R5iHH; and Z is 0; 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 qgg%oe\;gll t]r'%fia‘aﬁ)leRs %(s)%flaimed in claim 1, wherein said compound 40b has the structural

formula as shown below:
O
@)
0 OH
%
Ry 2 o)

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:



-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 acetophsﬁon?) ogé ‘r‘mula 2 are
reacted with a-haloesters of formula 3 in the presence of a base selected fro H% %r % 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 bromoacetatedAd 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 consisting of benzene, toluene, and CH2C12, using a catg Iystée_l%“ted from the group

consisting of 12, P205, p- toluene-sulfonic acid, and an aci 4. Aprocess laimed in claim 20
wherein the reduction of esters §f formula 6 with LiAIHX4 is ) inan ethg dnt selected from
the group consisting of diethyl ether and THIg 25. foces i Tel@m 2Q-wherein the

from the group consisting of acetone, CH3CN, CH2C12, metiyanol, and ethanol, using a dye sensitizer
selected from the group consisting of methylene blue, Rose Bengal, and tetraphenyl porphine. 19 APR
2004 -56 26. A process as claimed in claim 20 wherein condensation of (3-hydroxyhydroperoxides of
formula 8 with a\l}vq%rpe/%es and ketones of formulae 21-22 is done in an organic solvent

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.



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-functi u%;g;i@(ié)xanes of
formulae 23-28 with acid chlorides of formula 29 or an acid anhydride of fo 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 dimethylaminopyridine. 28. A process as
claimed in claim 20 wherein hemisuccinate derivatives of¥8rmulae 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 consisting of Et3N, pyridine, and dimethylaminopyridine. 29.
A process as cldfnett PFef&h 20 %ﬁ@rém%)e&ﬁﬁemﬁdwbmnb%@m@e&@%%ﬁiesgﬁmfs are of

formulae 21-22 whereindR3and RhrIeaiesed f@miﬂg%ga@&@a%w?ﬁ@ﬂ&@i ByAERaen eEkid L alky!

group, a C3_10 aryl group, and an araalkyl group, wherein said araalkyl is selected from the grou

consisting of saitl &fRyedsEARSIdoRA g RIRoAlGEEsE i elsarhanin Widinromlorgesindcid
chlorides and agid apfysliidescsed Jave, hie E%[@@wa?rg%%@gggﬁ%@i@tﬁg iﬁ“ﬁ%&isg%ﬁowhﬁ group

consisting of a C1-11 alkyl group and a 53_10 aryl group. 19 2004 -57- ABSTRA The present
invention relate 8y hevairsabd tfuridcsenia arintasgss thdharscisssfuphs baf-ariiandlageatsoadihave a

gﬁg/lera' formulagly kNIt AR RA AeRR e UM SIRHE RPRAITING L AJYARgeH R 1 11
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 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



group; R3 and R4 are selected from the group consisting of a hydrogen, a C1_11 alkyl group, a C3_10
aryl group, a C1_2C0214 carboxyalkyl group; and X represents hydrogen or a lower alkoxy group having

1 to 6 carbons. 19 APR 2004

-55-

formula 1, wherein Rj, Ry, R3, R4 and X have the same meaning as above, Rs is selected
from the group consisting of a Ci.;; alkyl group, a Cs.o aryl group, a C;.,COH
carboxyalkyl group; and Z is OCO.

21. A process as claimed in claim 20, wherein the substituted acetophenones of formula 2
are reacted with a-haloesters of formula 3 in the presence of a base selected from the
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.
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26. A process as claimed in claim 20 wherein condensation of B-hydroxyhydroperoxides
of formula 8 with aldehydes and ketones of formulae 21-22 is done in an organic solvent
selected from the group consisting of CH,Cl,, CHCIl;, benzene, and_ CH3CN, using an acid
catalyst selected from the group consisting of HCI, H,SO4, p-toluene-sulfonic acid,

BF30Et,, and acidic resin.

27. 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.





