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Background Art

Malaria, endemic in many parts of the tropical countries, with approximatel_y 300-500-

million episodes of clinical infection and nearly 2 million deaths per year worldwide, is a

70  serious health problem. The rapid emergence of resistance by Plasmodium falciparum to

/ ns to this
the existing therapies, €.g. chloroquine, mefloquine etc, has added new dimensio

ctone
problem. Against this background discovery of artemisinin 1, a sesquiterpene la

endoperoxide, isolated from the Chinese traditional herbal remedy against malaria,

has been a welcome development in the chemotherapy of malaria. Sorme

and artesunic

Artemisia annua, -
ther
75  of the semisynthetic derivatives of artemisinin €.g. artemether 2, artee

S
acid 4 are more active than artemlslmn and are currently being used clinically. These drug

of
are effective against both chloroquine sensitive and chloroquine resistant strains

layman,
Plasmodium falciparum [For reviews on artemisinin and its derivatives, see: (a) Klay

D. L. Science, 1985, 228, 1049; (b) Luo, X. D.; Shen, C. C. Med. Res. Rev., 1987, 7, 29;

30 (c) Zaman, S. S; Sharma, R. P. Heterocycles, 1991,32,1593; (d) Butler, A. R.; Wu, Y. Lin.

Chem. Soc. Rev., 1993, 21 85; (e) Meshnick, S. R.; Taylor, T. E; Kamchonwongpaisan, S.
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Cb K:i|Sharna, R P. Heterocycles, 1999, 51, 1681; (9) Fbygel Bgéttagharya,
Vonui | ar-,-o-g. C. Acc. Chem Res., 1997, 73]. H= H\ H\ H Op 1@&9”@3%‘
12 noo OO OEt OCOCHZCHZCOOH 3 4 The limted availability of
artem Lﬂgpnaggghg?;u;al fﬁurces and the realization that 1,2,4- 5 trioxane
. for e antimalarial activity of a en{ i nj i
g?ggsgrgggrgﬂﬁg§éﬁ%99&$ﬂkﬂ?fQ@Iﬂﬁﬂmﬂm&%témé%dgh@ﬁ%aBfgp Fﬁﬁﬁih@%ﬂ9 ’d s
structural ly sjnple ni-hetig 1, i oxan
\rlgfiugt 61, 168dsee) Elabyoes; B, Ka *FR]WBLl?r éfcg%éhgg%rf‘o}gﬁséé 73’1;/721' beeneZévélsoged b
v us workers for the preparation of 1,2, 4-trioxanes (prototypes of Y
tr?giaaégoﬁanes ﬁre gi ye B_Fhgure 1). e of these synthetic
ave shown vities both in vitro and

in vivo [Cunm ng, J*V
1999, 37, 253]. %~ HO B H. Adv Pharnmacol ,

Ph. where RMe, Et, Pr, ol
R =Me Rr=Me, CFt ,t.CH2Br. ™ere Z

gl_o

OFEt DCOCH,CH,COOH

3 4

The limited availability of artemisinin from natural sources and the realization that 1,2,4-
5 trioxane is the pharmacophore for the antimalarial activity of artemisinin and its analogues,
has inspired major efforts towards the preparation and bioevaluation of structurally simple
synthetic 1,2,4-trioxanes. As a result of these efforts, a number of methodologies have
been developed by various.workers for the preparation of 1,2,4-trioxanes (prototypes of
these trioxanes are given in Figure 1). Several of these synthetic trioxanes have shown

10  promising antimalarial activities both in vitro and in vivo [Cumming, 1. M.; Ploypradith, P.;

Posner, G. H. Adv Pharmacol, 1999, 37,253].

R, H
o H 4
1 Ol
R, 0 Ar
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R% T~
Ar
where R,=Me, Et, Pr,iPr. where Ar=p-Me Ph,Ph. .
R.=Me Z=OH.OCHZ(OCHZ)ZOMe‘H,OEl_.._

R_‘=Me,CH3LCH2Br.

W here Z= PO(OPh),
Z= CH,;Ph

FIGURE |




Z= CHsPh Owe FIGUREI OZ 1 4 AUG 2006 -3 Singh et al. have prepared

1,2,4-trioxanes by the regiospecific photooxygenation of allylic ah“i.oﬁ?J'GSZUUB
to furnish (3-hydroxyhydroperOxi de, which on condensation w th al dehyde “or
ketone in the presence of an acid cat_gl_yst furnish 1,2,4-trioxane [(a)
Singh, C. Tetrahedron Lett. 1990, 31, 6901; (b) Singh, C.; Msra, D.; Saxena,
G; Chandra, S. Bioorg. Med. Chem 5 Lett. ,1992, 2, 497, Sing (;5 M sra,
D.; Saxenay, Pal. Habepibaseds,2 Bindorges hethe ratiesmecifisphotooisaaoy o Y3 As an

extensionof this work we have prepared a.new i RN elidehyde or
1, 2, 4- t nlcokalnets fumiisth PraxdsoEEHOPIORES 3’%522‘ it gﬁﬁfﬁgaé?ikve agai et
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for the preparation of novel substituted 4, =31 Id BXARANE SMed. THEM. Sett.
i nve6t i drerpdPPR.Curtari Single Gt r?’iﬁ'agﬁe{)}g’e@é%P%]rdr%’r?e pre%argti on of 6-
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series of i Ai‘l al agents. More particul ar.lg t he Presen i Avienhd on

pr ovi desl7@,4nfi@§m§ Wiaeh thivee bpamefrandttpdrs Bighly sctiy€ @gpiBYa NS 51 egener al
formula 7 wherein R represents cycl I : ~selected fromthe groups
consi st i Rgoafi I%WWQM'}})F,ME)}% %%@%{;ﬁ%%ééyog%ﬁgﬁﬁ}l and cycl ooctyl 20 or
aryl groups selected from phenyl, 4-bronophenyl and 4-chl orophenyl, R and
Rz represent hydrogen, alkyl group _selected fro t hyl . ;.6 propyl and
decylp aryis in\&aﬁ@cte@ms‘uoamwdrsghgmute@)ﬂ,2pfaFt0X61?eSé‘S% i aéﬁrsnﬁls %&Xéseﬁésh as

cycl opent ane, cycl ohexane, substituted cycl ohexane, cycl ohepane,
cyclo(2.2.1)heptane, adamantane. These trioxanes are new cor oangzﬁnd are
usef ul a%ﬁ%ygmogrg@g agents .a Soowssdbr tieeprpeeipbahdsVHaesEs ek i est ed
agai nst nmul'ti-drug resistant malaria in mce and have shown prom sing

ant i mal aric@lanacti vity. The invention, thus relates to pharnaceuti cal

i ndustry. The trioxanes of the general fornmula 7 are new chem cal entities
and they have not been prepared earlier. 30 The nmain objective off t6t1_1_e
DL?S??F ﬁﬂysﬁn;niﬁgmdns patipnavy declmey eto slaleJtr®Ct€§ﬁ efpry,the 4Pf"1p?{?>t<‘8ﬂefs°. Ee
objective of the present |nventliqn IS als . Ay PreGEeSseriedr dfhe

pr epar at i[@mcloalkylmgwl/%bﬁ@t‘t? ut eﬂﬂ;, il?y?]'gg%%ﬁéy%%&ge%er al fornula 7, a

new series_.of anti ri fufarl ' A6 GRédhnighyntidnhgropides e rrosasy &eft n
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selected from the groups consisting of cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl

20 or aryl groups selected from phenyl, 4-bromophenyl and 4-chlorophenyl, R; and R

represent hydrogen, alkyl group selected from methyl, ethyl, propyl and decyl, aryl

selected from phenyl, or part of a cyclic system such as cyclopentane, cyclohexane,

substituted cyclohexane, cycloheptane, cyclo(2.2.1)heptane, adamantane. These trioxanes

: . ve
are new compounds and are useful as antimalarial agents. Some of these compounds ha

. . o
75  been tested against multi-drug resistant malaria in mice and have shown promising

antimalarial activity. The invention, thus relates to pharmaceutical industry.

The trioxanes of the general formula 7 are new chemical entities and they have not been

prepared earlier.

30  The main objective of the present invention is to provide novel substituted 1,2,4-trioxanes.

The objective of the present invention is also to provide a process for the preparation of

novel substituted 1,2,4-trioxanes of general formula 7, a new series of antimalarial agents.

Accordingly, the present invention provides a process for the preparation of novel

'35  substituted 1,2,4-trioxanes of general formula 7 as, given below.
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az,
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P 3 1 t 5
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tri i

tri oxanes of gengral. o1 RhMbedystbehnafotRbrgnil sBvchicRl U ¢ BRfiE Foani ng
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meaning as above, reducing the above said esters of formula 3 with a metal hydri

de such as

LiAlH, in an ether solvent at a temperature ranging from O°C to refluxing temperature to

allylic alcohols of the formula 4, wherein R has the same meaning as above,
a 4 in presence of a sensetizer

20 give
photooxygenating the above said allylic alcohols of formul

in an organic solvent at temperature ranging from -10°C to room temperature to obtain -

hydroxyhydroperoxides of formula S, wherein R has the same meaning as above , reacting

in situ or after isolating the B-hydroxyhydroperoxide of the formula 5 with an aldehyde or

75  ketone of the general formula 6, wherein, R; and R, represent hydrogen, alkyl group such

as methyl, ethyl, propyl and decyl, aryl such as phenyl and parts of a cyclic system

selected from groups consisting of cyclopentane, cyclohexane, cycloheptane, substituted

cyclohexanes, bicyclo(2.2.1)heptane, adamantane, in presence of an acid catalyst in an

aprotic organic solvent at a temperature range of 0°C to room temperature, followed by

30  isolation and purification by known methods to furnish the trioxanes of general formula

7, wherein R, Rj and R, have the same meaning as above.



bronpacetate or ethylchloroacetate and Zn in presence of catal ytic anount
of 12 in an aprotic organic solvent such as benzene, tol uene, di1eg G 2006
ether, THE to furnish (3-hydroxy ester of formula 2. 5 These (3-hydroxy
esters of formula 2 can be isolated and purified by standard | aboratory
met hods such as col umm chromat ography or crystallization or can be used

wi thout purification in the next step. (3-Hydrox ters of for 2
except ¢OPROYREes3aryl frasthyl letor2, of Romh)la drase W@Mﬁbgaa%ce%%sﬁcheaﬁr%ﬁe not
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and the |mgigl hy r’fdefu@ﬁ\sﬁ)“%g'?%an-e@ nt gsgér%ocess ?eacti on of
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done 1°n an aprotic solvent in the presence of an aci vst i oh
and ppuriﬁed by standarld laboratcE)ry nethods O such & 'c%st%ﬁfzﬁﬁ&? ol Qofu#irli S

chromatography. The allylic alcohols of formula 4 are new compounds and they have not

been prepared earlier.

In the process photooxygenation of allylic alcohols of formula 4 may be effected by

25  passing oxygen gas or air 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 for a period in the range

of 2 to 5 h, to fumish R-hydroxyhydroperoxides of formula 5. These f-

hydroxyhydroperoxide of formula 5 which are new chemical entities can be isolated and

standard laboratory methods such as crystallization or column chromatography
h acts as a

purified by .
30 or can be used in situ, without purification, in the next step. The dye whic

sensitizer i.e. converts 30, to highly reactive '0,, may be selected from methylene blue,

Rose Bengal, tetraphenylporphine and the like. Organic solvent used may be selected from

CH,Cl,, benzene, CH3CN, acetone, ethanol and the like.
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- CYCL OPENTWEEHEI\K*W- begr- Ee-s% c Zas% ﬁﬁ%l\ﬁf‘r%wqrﬁ%ﬁﬁ%L%% Shchw projisine

To a sol ution of ethyl 3-hydroxy-(4' - ’ , R = CYCLOPENTYL)
aar%fg%vﬁf) y y-( cycl opentyl phenyl ) -butanoate (2a, 12

g) in befPERE was added t ol i i
. - ue
h. The mnirxg lﬂvem\'imsisdiﬁhmheedlluSB@teWibb’Igh%@ilf)‘”@fqgé%‘ggig\@?ﬁ %"‘g@g“%ﬁi‘%&%@gl Lsrerl

was separated. The organi c ph ith i

water, d
c_oln_cent r he é‘éﬂStr‘FﬁétOclﬂlﬂg3‘%“88%@tﬁﬁﬁm%§%}3®ﬂ%?g(gwby col um cLlr g?rag gla rzgoﬁ) on
silica gel to give 8.9 g (79.4%vyield) of ethyl 3-(4" - Jrapny-on

cycl opentyl phenyl ) - but - 2-enoate (3a,, f I
¢ ; a 3, R= cyclopentyl) as oil.
AUG 200 -7 ( COVPOUND 4a, FCRNUEXA$iﬁg£]= CYCLCPENTYL)pTo gn)ice gggleé

Shurry ob gt (2.7 O hfoXGLESY €400 GPINTAL RN Lo AT ANOAT b
m )~ dr opy-BAPHND 22, FORMULA 2,R = OS> 2 @ ndry ether (50
To a refluxing mixture of 4'-cyclopentylacetophenone (17 g), I (5 mg) and Zn dust (12 g)
20 in benzene (150 ml) was added ethylbromoacetate (11 ml) dropwise over 30 minutes. The
mixture was refluxed for next 45 min and then cooled to room temperature. It was acidified
with 10% aqueous HCl solution (150 ml) and organic layer was separated out. The organic
layer was washed with water, dried (Na,SO4) and concentrated. The crude product was
purified by column chromatography on silica gel to furnish 22 g (88.1% yield) of ethyl 3-
25  hydroxy-3-(4 -cyclopentylphenyl)-butanoate (2a) as oil.
ETHYL 3-(4'-CYCLOPENTYLPHENYL)-BUT-Z-ENOATE (COMPOUND 3a,
FORMULA 3, R = CYCLOPENTYL)
To a solution of ethyl 3-hydroxy-(4'-cyclopentylphenyl)-butanoate (Za,'12 g) in benzene
(150 ml) was added p-toluenesulfonic acid and refluxed for 1 h. The mixture was diluted

30  with sat. NaHCO; (100 ml) and organic layer was separated. The organic phase was
washed with water, dried (Na;SO4) and concentrated. The crude product was purified by
column chromatography on silica gel to give 8.9 g (79.4% yield) of ethyl 3-(4'-

cyclopentylphenyl)-but-2-enoate (3a, formula 3, R = cyclopentyl) as oil.



5 mxture was stirred at OC for 3 h. The reacti 1 i
water (10 m). A solution of 10% NaCH (5 nl) \A/agna(rjnd)étju;ﬁdm?ﬁegug?(:h?dl il
was decanted. The precipitate was washed with ether and conbi ned ﬂgﬁuﬁ?ﬁrﬂ@
| ayer was concentrated. The crude product was purified by colum
chromat ogr aphy on silica gel to give 5.6 g (82.3% vyield) of
i-(4 -cycl opentyl phenyl )-2-butenOl (4a, fornula 4, R=c¢ tyl),as oil
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for 3 h.
added ané%}(i@m ure magg?sﬁa"rn ?:%@%g?h;garﬁuﬁnghtc Cmgﬁléﬁfxggh ) g\rllvere
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m xture \Q@gomgdsrksm.m) -aglabntyphamd)-2 dutcent (at & me} Hlf‘emﬁ‘ihéﬁ]&ﬂ%
20 in CH5CN (30 ml) was photooxygenated at ~10°C for 3 h. Cyclopentanone (1.5 ml) and p-

toluenesulfonic acid (50 mg) were added and reaction mixture was left at r.t. for 20 h.

Reaction mixture was concentrated to remove CH3CN under reduced pressure, diluted with

NaHCOj3 (5 ml) and water (50 ml), extracted with ether (3 x 50 ml), dried over Na,SO4 and

concentrated. The crude product was purified by chromatotron on silica gel to furnish 0.38
25  g(52.7% yield based on allylic alcohol, 4a used) of trioxane 7aa as oil.

EXAMPLE 2

TRIOXANE 8a, FORMULA 8,R = CYCLOPENTYL

A solution of 3-(4' —cyclopentylphenyl)-2-butenol (4a, 320 mg) and methylene blue (5 mg)

in CH;CN (25 ml) was photooxygenated at _10°C for 4 h. Norcamphor (800 mg) and p-
30  toluenesulfonic acid (60 mg) were added and reaction mixture was stirred for 20 h at r.t.

The reaction mixture was worked up as above and concentrated. Crude product was

purified by chromatotron on silica gel to furnish 0.14 g (28% yield based on allylic alcohol
4a, used) of trioxane 8a, m.p. 91-93°C.



purffied by chromatotron on silica gel to furnish 430 i
_ 49. 4%
based on allylic alcohol, 4a used) of triroxane 9a, nlgg g4-76é?y38|d1
4 TRI OXANE 7ab, FORMULA 7, R = CYCLOPENTYL; Rl R2 = - CH2CH2CH( Ph) 2'5[]6

solution of 3-(4" -cyclopentyl phenyl)-2-butenol (4
_ ~2- a, 500 ng) and net hyl ene
glgﬁ (5 nmy) 15 in CH3CN (30 m) was phot ooxygenat ed at -10% for 3 h.y
- Phenyl cycl ohexanone (1 g) and p-tol uenesulfonic acid (50 ng) were added
and reaction mxture was stirred for 20 h at r.t. Reaction m xture was

wor ked up as above and concentr at r oduct i fi
e was f
chromatotron on silica gel to furﬁggﬂﬁ@ggﬁ%g (60.296yie|8?rba;gg g% allylic

al cohol , of i 1o C. 20 EXAMPLE
3- wmoﬂﬁg‘)@% &&W‘gﬁ%ﬁf ygu%@"r%qg(cowwm 2b, PORVLA 2. R =
CYCLOHEXY o)1\ fign af B&H | -bydl exgentyil pteuylp-2efutetiol Mﬁﬂ%wpﬁ%g@gﬂ#@ﬁéﬁwﬁ%ﬁ 1 2
(5 ng) and Zn (;] 25 g) in benzeneéél?&th%] gded et ng g@ﬁaie
Eﬁo' B min G EPWEEmiLV TR BePXYBFIRIER ~ EV R é’P?uxgg‘gggr 2 h and

en _coo}}) g g%n% @ﬁogl.% %gg{)ﬁf@gy{?{ re ddied @Rl re@Giodihixadle Waé ktirlddfoHElS H200. m )  an
organic ated‘out. e organi c phase was washed with water
dried (NpRSQktiandthixane ends abded Thes cbovke apd cauentgd: pides P@H“‘Hywa%bl um
chromat ography using Si 02 as . dsorben} and nfx n Q&h | B¢ 8Ll ol € as
gl lﬁag'ﬁ 3puri dﬁdgb)(/éhl?@a&)tl(ogo% yiiet 85 uéﬂlﬂ]yﬁ’ Y o YARE Bl oy B
- hydr oxy- 3- (4,.- I =

Mhoma &%gjéghﬁﬁxan%ma7@%@@.oate (2b, formula 2, R=

cycl ohex e above conpound was al so i i
_ 1 . \ prepared using diffe
reacij on condition. Table 1 gives the condition usedpand yieldgof con;gzad

2b. 35 -9- TABLE 1 Sol vent Tenper 1 ti i i i
: _ ( ﬁgﬁ on tine Yield Diethyl ether
r.t. No reaction - Diethyl ether E@#ﬁﬁ&e %o reaction Tol uene Re?luxed 30

m nutes 999 304 - YL PHERYL )= B RENTE 1;;CORPORD 3, -
CYCLOHEX oEa gé) utﬁ?g}\?% h;?i RiL) BORCLG e TR

o uHmoRsreny ) buson e (20, 200 9 1o, bere (2
A solution of 3-(4 -cycf'(j)pentyfpﬁer%’l\')l-?-bﬁt%nc?l (921, FNnPPsd hetyese bRE (2nty) The
15  in CH;CN (30 ml) was photooxygenated at ~10°C for 3 h. 4-Phenylcyclohexanone (1 g)
and p-toluenesulfonic acid (50 mg) were added and reaction mixture was stirred for 20 h at
r.t. Reaction mixture was worked up as above and concentrated. Crude product was
purified by chromatotron on silica gel to furnish 500 mg (60.2% yield, based on allylic
alcohol, 4a used) of trioxane 7ab, m.p. 98-100°C.
20
_ EXAMPLE 5
ETHYL }HYDROXY6{4VCYCLOHEXYLPHENYL}BUTANOATE
(COMPOUND 2b, FORMULA 2, R = CYCLOHEXYL)
To a refluxing mixture of 4'-cyclohexylacetophenone (25 g), I (5 mg) and Zn (17
25 g) in benzene (150 ml) was added ethylbromoacetate (20.7 ml) dropwise during 30
minutes. The mixture was refluxed for 2 h and then cooled to room temperature. It was
acidified with 10% HCI (200 ml) an organic layer separated out. The organic phase was
washed with water, dried (N2;SO,) and concentrated. The crude product was purified by
column chromatography using SiO; as adsorbent and hexane-ethylacetate mixture as eluant
30 to give 28 g (80% yield) of ethyl 3-hydroxy—3—(4'-cyclohexylphenyl)-butanoate (2b,
formula 2, R = cyclohexyl) m.p. 45°C.

The above compound was also prepared using different reaction condition. Table 1 gives
the condition u'sed'-a_r_ld yield of compound 2b.
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reaction mixture was diluted with sat. NaHCO3, benzene | ayer separated out.
The organic |ayer was washed with water, dried (Na2SO4) and concentrat ed.
The crude product was purified by colum chromatography on sili c&j deAUG o2izs
give 12.7 g (46.01%yield) of ethyl 3:9.10 hydroxy-3-(4' '
- cycl ohexyl phenyl ) - but - 2-enoate (3b, formula 3, R = cyclohexyl) as oil. The
conpound 3b was al so prepared using different reaction condition. Table 2
gives the conditions used and t he VABL& bf conpound 3b. TABLE 2 Acid
cat al yst _Sol vent Tenperature—Reactionstine ‘{’.i et d (% PgPag 10l uene Refl uxed
1 h 65.p Afisdrangst - 15 Temperduies| UXRERCHOD I 1 1157 5o YEO ‘et ked 1.5 h
95.6 H2SG& €HCIR Tt 36 29,0 T 3- N4 reaet¥sa OHEXYLPHENYL) - 2- BUTENCL
(CC]VPCIJND b, YE@%LA 4, R = CYC:LC]"EXYL) To an_ilce-cooled-sl tH--Y of Li Al H4

A A=A B A |

(3.8 g) [T nDibthyleteer [ 200Refluxedas addedo sas@uti on of  ethyl
3- (4' - cyclohexyl phenyl)-but-2-enbate—{3p—32-7 gjmdr ner (50 m)
dropwi se. Thsugngact i pn nR‘?(ﬂ‘H‘Fé was s%?qmlﬁﬁ?sor 3l h at (9%The repction

m xt ur e “was—guenched—w th 20 water (20 m). A solution of 10% NaOH (10 m)
was added and the ether |ayer was decanted. The 'Elr?ec(i?& tate wa shed
with etherrgel SotbCwel GHEXAIIRHENYL)SESRENAHE (GMEQLHD %Po ct was
purified by colum chromatography on silica gel as adsorbent and

hexane/ et XChOHEXY¥LAs el uant to furnish 9.5 g (88.7%yield) of 3-(4'

- cycl phexyl phenyl ) - 25 ) Ah)_(N_Bycltsipfeny B Dulanda®UG2B006 .5 g1llnThe
Li Ang ré&ugt?oé%lg& Ogte%ﬁﬂﬂ%%&%b%ﬂ gyhcexyi(ygﬁer?glg) -ubut-2-enoate (31:)1) usi ng
THE as %@hﬁé%@ks@lﬂqfnvag efilisapnguarndidnioasd 1.8 gend prasvedexedrer ddsilhgd
compound. 3- (4" - CYCLOHEXYLPHENYL) - 1- HYDROXY- BUI—3- ENZ-teI—AYmﬂ?@égglg

( COVPOUNEe8hipn RORME was dilited oxh e § Vs DENEF (b rte '

3- (4" -cycl ohexyl phenyl ). 2- blit e d"hcaatddetriy lcanke frbdct (28 ng)
in acet oﬁﬁefi‘?”é ‘??@e%\%lthvﬁlsg{#’r#}gé ig\fa?%%g\?\%th 2 250- wat t t ungst en- hal ogen

| anp at - BGAahAIL, Roluxy dabmargrapas sadilicaeligreivh el 7 edd6 06 ¥iFldd Bf €h¥'ot 5 h,
The crude product obtained by usual aguegus wo W jjzed from
CHzC12 t diydioxe-BGH rﬁgcl@heWWBﬂébiksﬁéog%&%’ ?‘Hg‘“[aik#jﬁ{r Q’?i"%@@ %% girlr'at ogr aphed
on silica.gel to g 0 QP A e Bhon Thelitléh. qunti Deteyitel d of
hydr oper o f@"ﬁpggﬁ%\éﬁnﬁ%%%rgé%%’gglﬁ R = cyeE:I on)lnexyI)1 was 480 nmg (70%

yield), reopdii®as 85%3.anPhist viekdydeompownd 3% 3- (4' - cycl ohexyl phenyl ) - 2- but enol
(4b) in benzene at -6C using

TABLE 2
Acid catalyst Solvent Temperature Reaction time Yield (%)
P,0s Toluene Refluxed 1h 65.2
Amberlyst-15 Toluene Refluxed lh 35.1
0] Benzene Refluxed 1.5h 95.6
H,S04 CHCl; r.t. 36h 29.0

15 3-(4'-CYCLOHEXYLPHENYL)-Z-BUTENOL (COMPOUND 4b, FORMULA 4, R
= CYCLOHEXYL)
To an ice-cooled slurry of LiAlHs (3.8 g) in dry ether (200 ml) was added a solution of
ethyl 3-(4 -cyclohexylphenyl)-but-2-enoate (3b, 12.7 g) in dry ether (50 ml) dropwise.
The reaction mixture was stirred for 3 h at O°C. The reaction mixture was quenched with

20  water (20 ml). A solution of 10% NaOH (10 ml) was added and the ether Jayer was
decanted. The precipitate was washed with ether and combined extracts were concentrated.
The crude product was purified by column chromatography on silica gel as adsorbent and
hexane/ethylacetate as eluant to furnish 9.5 g (88.7% yield) of 3-(4'-cyclohexylphenyl)-2-
butenol (4b) m.p. 54-55°C.
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" tet r.aph_enyl phor phi ne as sensitizer furnished the above hydroperoxide Sb in

85.2%vyield. 3,3-D METHYL-6-[4 ' - CYCLOHEXYLPHENYL] VI NY{ 1, g 4- TRl GANZpdH
gT(Rla,OXANE| 7Ea, :ZC];NULA 7, R = CYCLOHEXYL) A solution of

3-(4' -cycl ohexyl phenyl) - 2- but enol (4h;9.500 ing) and nethyl ene bl ue (50

in acetone (30 m) was phot ooxygenated at -6C for 3 h to give corrpOt(Jnd gg)

(as shown by TLC). To the m xture was added t ol uenesul foni.c q_ id (60 ng)
and st i rTed LiAH,3refuaion of. ¢thyl Thé4 rteabﬂl?bﬁphﬁnxlg BEEZREAGVE? R R gg dbove

and concent r at ed The .cru 0 I
; Ihlr ;)IWFE:O B gk Y r%ﬂqyﬁl%;qj@t%%gmoﬁ'pgwlcédhgﬁ%mf é}gg@&yylﬁgl grrgased on
3- DECYL, %@/E?&?LL% | E i - CYCL E1>)(YL PHE% \I}FJer\l}E]@ir 2gﬁgl)TRl OXA$I®(ETRI OXANE

7bb, FOQQ@@MFOUNFSIQ\I@RM&}WA)S RS=@Y€MQIEEXN10f 3- (4

-cycl ohexyl nyl ) - 2- but enol I
CH3CN ( 36 I)tloméj 3#140?&5‘852%%??&?@6) 2’[ eg%? (f“grg%&ﬁ Példedgl%h Sﬁegtr’mlég 3 and
Pbrt‘ig“ﬁ“nea?cﬁ on‘%’lie 33 2 d?éiféﬁ%ﬁﬁéjﬁcﬁ@ﬁ& E@@St@h%ﬁl@@&ﬂéﬁﬁaﬁt—ﬁﬂ atilat r.t

ure was wor ked up as above and concentrat ed.
The cr Ud@xﬂ;reﬁdkd&t a&'@fﬁl thmugihfthedeabyom nriemeet for Som Bre ehde predye| obtgngdibhi sh

290 ng (31.1% Id based i '

2o of 1.\ BsGaPRREORs Biopip Woruas AERS TPERKES b ned .8 e B ol A A
( TR DN Mvar F%&feﬁﬂaﬁo Barh P G Ko élv%QiOthQ@fﬂzdroperomde 5b. The
3-(4'-cyc ohexy enol (4b, "500 ng) and net hyl ene bl ue ( ny)

35: 104 AbcbRROGicld mﬂhycho@rm&: (®5nm1u)1d ﬁbstprhbkao%%ygéM%lﬁléﬁiyatwasbd@ fi8¢ 2.5

h. Benzaldehyde (1 p- tol uenesul fonic acid (50 wer e added
and
the mixt &?%\k&é )} R 9519%8 for 18 h. Reaction nixtur rerg\)/vas wor ked up and

crude pr bfizg ' RYcIbhASbEADTbuERED () Oigr B i

_ I yne an-6iC usiaggel to
furnish %g y&?iﬁ#{o Yo yi el d %asedit)bn 1W%"yl ic al %ol 4b used rlggxane
5 7bc, mi@rapBényBBGrpHmetadieRsiBz firhushed the above hydroperoxide 5b in 85. %ylelc}

FORLA 3 £ 1&%@1}5&?@@%&%&3@&8&%@“@%@ XN on of 3. (4
_cyc 3¥#1R§}%ﬁg O%MLQ%AQ ApoEdygt hyl ene blue (5 ng) in
ygenat e - GC for 3 Cycl ohexanone (1.5 m)
?2? 4pht Q”!I_ﬁﬂﬂ@@mbff Kl @)@mdx}@ﬁ&nﬁ’g)? “wter] &t S0 anal anhneHiviang b q,ég i r r ed
in acetone (30 ml) was photooxygenated at —6°C for 3 h to give compound 5b (as shown
by TLC). To the mixture was added p-toluenesulfonic acid (60 mg) and stirred for 3 h at
rt. The reaction mixture was worked up as above and concentrated. The crude product was
20 purified by column chromatography on silica gel to furnish 500 mg (76.9% yield based on
allylic alcohol, 4b used) of trioxane 7ba, m.p. 54-55°C.
EXAMPLE 6
3-DECYL,3-METHYL-6-[(4 -CYCLOHEXYLPHENYL)VINYL] -1,2,4-TRIOXANE
(TRIOXANE 7bb, FORMULA 7, R = CYCLOHEXYL)
25 A solution of 3-(4'-cyclohexylphenyl)-2-butenol (4b, 500 mg) and methylene blue (5 mg)
in CH3CN (30 ml) was photooxygenated at —6°C for 3 h. 2-Dodecanone (1 ml) and p-
toluenesulfonic acid were added and reaction mixture was stirred at r.t for 18 h. The
reaction mixture was worked up as above and concentrated. The crude product was
purified by chromatotron on silica gel to furnish 290 mg (31.1% yield, based on allylic
30  alcohol, 4b used) of trioxane 7bb as oil.

EXAMPLE 7

6-[(4' -CYCLOHEXYLPHENYL)VINYL]-3- PHENYL-1,2,4-TRIOXANE
(TRIOXANE 7bc, FORMULA 7, R = CYCLOHEXYL)]
A solution of 3-(4'-cyclohexylphenyl)-2- butenol (4b 500 mg) and methylene blue (5 mg)
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reaction mxture was worked up and crude product was purified by flash
colum chromat ography on silica gel to furnish 550 ng (74. 3% vyiel d based

on allylic alcohol, 4b 15 used) of trioxane 7bd, mp. 60-62C. ExAMPlt(2
TRI OXANE 8b, FORMULA 8, R = CYCLOHEXYh|A sol ution of - ' 106

3-(4' -cycl ohexyl phenyl ) - 2-but enol (4b, 500 ny) and met hyl ene bl ue (5
in CH3CN (30 m) was photooxygenated at -8C for 4 h. hbycanphor ( ) gﬁé
p- 20 tolm€HeSNI @6nib \&&SI phot &0y paiptedent e-63d derd2 Ard Bteﬁéalﬁ%ﬁifwéwb %émi gf t at

5C for 16 h. The reac n n Xt u t
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70-71C. EXAMPLE 10 25 TRI OXANE 9b, FORMJLA 9, h&L%{EXY A sol ution of

3-(4' - cyclsdhexyl pHemysh 340 mat@hote yidd bamcprmj}yllsﬁkfo NS Ob [IRXAPE )
in CN LSO m%ﬁ%\@ﬁi phot ooxygenated at -6C for 3 h. 2-Adamantanone (1 g)
and p? t dPEeREs ‘c acid (50 ng) were added and reaction mxture was
stirred at r.t. for 2 h. and thengkaMPLEStirred at 5C for 15 h. Reaction

m xt ked d i fi
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sol uti on(gfldyq—flq;@ﬁngd_ 5b (290 ng) and 2- adanmant anone (300 |n CHC13
(20 m) was added one d?op conc. H2SO4 and the reac ( o)

r.t.f6r 1 hsolTten péacti -oyclolgsylpherny2- “Auembidie 500 18 rﬂngtfﬁ?tgyl ‘“2 e |(6t ed

with sat.
m), driéee dvg‘g ﬁ&g@@&g V&asc%ﬁio@m/ée g? te? o?qgg ggle gcrngfcli%%?&{v?gg rsplggl%ldegoby
chr omat ot t%ﬁleﬁé‘su%hiccé’cﬂe{'jo ) weRl adiled Shdnfe (rﬂ&nﬁ%vyasei;tdi)edoforﬂf Ihoﬁélﬂe 9b,

mp. 75- he above trioxane was al so epar ed u
reaction rea:mdntmoﬂsre Wab| worBed)j upe gnd serydee Pé%ﬁ’ﬁi t"i’?’éngur SE‘hgo Y81 ds of

the trioxane 9b. TABLE T t
e vi eldromairaphony phes g0 B e fﬁ‘*-ﬁ‘%‘é@‘@%&%ﬁ,ﬁ}ﬂn‘i e Hengal
r.t. 15t ORls3a)ATgs s trbadom B 60-63%:.8% *Et OH was renmoved under reduced

pressure after phot ooxygenatl on and_re ed b CH2C12 in th
before the addition of 2-Adai nant amﬁag Y © second step

TRIOXANE 8b, FORMULA 8, R = CYCLOHEXYL
A solution of 3-(4'-cyclohexylphenyl)-2-butenol (4b, 500 mg) and methylene blue (5
mg) in CH;CN (30 ml) was photooxygenated at —8°C for 4 h. Norcamphor (1 g) and p-
20  toluenesulfonic acid (50 mg) were added and the mixture was left at 5°C for 16 h. The
reaction mixture was worked up and the crude product was purified by flash column
chromatography on silica gel to furnish 300 mg (40.8% yield based on allylic alcohol, 4b
used) of trioxane 8b, m.p. 70-71°C.
EXAMPLE 10
25  TRIOXANE 9b, FORMULA 9, R = CYCLOHEXYL
A solution of 3-(4'-cyclohexylphenyl)-2-butenol (4b, 500 mg) and methylene blue (5 mg)
in CH5CN (50 ml) was photooxygenated at —6°C for 3 h. 2-Adamantanone (1 g) and p-
toluenesulfonic acid (50 mg) were added. and reaction mixture was stirred at r.t. for 2 h.
and then left unstirred at 5°C for 15 h. Reaction mixture was worked up and crude product
30 was purified by column chromatography on silica gel to furnish 500 mg (58.8% yield
based on allylic alcohol, 4b used) of trioxane 9b, m.p. 75-76°C. Trioxane 9b was also
prepared by the following method using purified hydroperoxide Sb.
To a solution of hydroperoxide 5b (290 mg) and 2-adamantanone (300 mg) in CHCl; (20
ml) was ad_dgd one drop conc. H,SO4 and the reaction was kept at rt.for 14 h. The reaction
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EXAMPLE 11 10 TRI OXANE 7be, FORMULA 7, R = CYCLOHEXYL, R1R2=-CH2- CH2-
CH(Ph) CH2CH2 A sol ution of 3-(4' -cyclohexyl phenyl)-2-butenol (4b, 190QUB02006
and nmethyl ene blue (5 ng) in CH3CN (30 nm) was phot ooxygenated at -10C for
2.5 h. 4-Phenyl cycl ohexanone (1 g) ampsl p-toluenesul fonic acid (50 ng) were
added and the reaction m xture was left at 15 r.t. for 20 h. The reaction
m xture was worked up as above and concentrated. The crude .product was
puri fi edniytusobamdiludd withsaigNapbPsdh 1)) pad waige (14 Bl %h%tfﬁ%eﬁ @9‘06‘?}5‘ &ZG% 3%

i el d baged | Lyl i | 4b d). Of ot r i ] f
Yo st or dbi whmepiee” g, R0, cubaRple 1006 R B ddS SR
- CYCLOHERT YL RHENY Loh-sRiERANOA HEmi h1CRIRRAUND. (26 yickDRNMiokaRs IR ne.pCYETGEPTYL) To

a refluxing m xture of -cycl ohept yl acet ophenone (25 , ). _and Zn
(15 @) i The bboeoxaEOYasrialso\iuepazridesin e tilrasnt 6??6%%?%{1‘183‘(“]?5%#?3 g%ﬁ% se

during 1 h. The m xtuyre, was f .5 h and then cooled to room
terrpeg at E}}eeqonaﬁ%gseﬁ@flﬁiﬂf% %%ldgm&ttﬁéfrg%aﬁéﬁﬁ% (200 m) and benzene |ayer
separated out. The organic |ayer waTABIshad with water, dried (Na2SO4) and
concentrated. The crude product was purified by colum——chromat gL gphy on
silica {dlyeto give BTempgritgre fioneat d) | Aridegatdlyst | Reaction time | Yie

3- hydr oxy—3—4—eyetohgptytphenyl~buta te (2C Tegmula 2, R 9%
cycl oher)gglﬁ}&gl\?i scousoil . E'I'mzcéz-w' - CYCLOHEPTYLPHENYL) - BUT- 2- ENOATE

( COVPOUNBOZEINE 30 EORMULA 3, R= CYCLOHEPTYA) 14 AUG 200318 Fg5a

sol ut i on Refe Bengal 34 h{rdr oxy- 3-(@"551;% 0 éﬁ?lti?flﬁﬁ' yl ;I’glglut anoat e f§§/° 28.75
g) in bepzege 475 i) ywas auned 5 LAl HEDRSULT RS oaftion and wpRceebl uxed
for 1 h. %ﬁgﬁrgé%ff%%ve}dmu% eﬁﬁg V\%gpp(fhghte with Na %:CB and bel\r?gene | ayer
was separgy ey, Puhe sctbed sy defoe: thaydditiomas2-wasimedananch wat er, dried (Na2SO4)
and concentrated. The crude product Wal\iﬁ’ rified 5 by colum chromat ogr aphy
on silica gel to give 11.6 ¢ (42.@%‘9l lgéfla)f ethyl 3-(4'-

cycl ohep 1) - -2 (3¢, r gul EXOMC,| OREREYCH, a3 scous
o 1 TSP R ROERNE M r R A T e R A LA A R =
CYCLOHEPTIOMPhiCHBCHce cool ed slurry of LiAlHA (2.7 g) in dry ether (175
m) was added a solution of 10 eth -(4 -cycl.ohepty - - Z2~enoat e
(3c, 9.54y) iAlvEPY Oétoh(ér-cy%leh?wjp%a?%%%z%é‘%}wLrﬁ‘%"’ 3%8)€$%}r4erﬂv\n§gt¥gl%ep$:6£u§2(}50r 4
h. at 0C.__Th i ' hed oACtibr MEtieU-Khe Johekas@ieut i on
of 10% NaIEﬂ fﬁ;%%}iﬁﬁ@%%ﬁ@ﬁ@é@%ﬁﬁ% tate vvars washed \rflﬂc%lc gt h?r and
conbi ned (@td)eind gxiotmnesubiasiccicide (5 0(Na2 BG4 addedi aeh Heapactian suixtves Wae 19t dduct
was purified

15

rt. for 20 h. The reaction mixture was worked up as above and concentrated. The crude

product was purified by column chromatography on silica gel to furnish 570 mg (63.3%
yield based on allylic alcohol 4b, used) of trioxane 7be as a mixture of two stereoisomers
m.p. 107-109°C.
EXAMPLE 12
20  ETHYL 3-HYDROXY-3-(4' -CYCLOHEPTYLPHENYL)-BUTANOATE
(COMPOUND 2¢, FORMULA 2, R = CYCLOHEPTYL)
To a refluxing mixture of 4'-cycloheptylacetophenone (25 g), I (5 mg) and Zn (15 g) in
benzene (200 ml) was added ethylbromoacetate (15 ml) dropwise during 1 h. The mixture
was refluxed for 4.5 h and then cooled to room temperature. It was acidified with 10% HCI
25 (200 ml) and benzene layer separated out. The organic layer was washed with water, dried
(Na;S0,) and concentrated. The crude product was purified by column chromatography on
silica gel to give 30.9 g (87.8% yield) of ethyl 3-hydroxy-3-(4 -cycloheptylphenyl)-
butanoate (2¢ formula 2, R = cycloheptyl) as viscous oil.

ETHYL 3-(4'-CYCLOHEPTYLPHENYL)—BUT-Z-ENOATE (COMPOUND 3c,
30 FORMULA 3,R=CYCLOHEPTYL)



by col um chromat ography on silica gel to give 6.1 g (75.3%yield) of
allylic alcohol (4c, 15 formula 4, R = cycloheptyl) as oil. 3- (414 AUG 2008
- CYCLOHEPTYLPHENYL) - 1- HYDROXY- BUT- 3- EN- 2- HYDROPEROXI DE ( COMPOUND 5c¢C
FORMULA 5, R = CYCLOHEPTYL) A sol utiofzof 3-(4'
-cycl oheptyl phenyl) - 2-butenol (4c, 150 ng) and nethylene blue (2 ng) 20 in

acetonitrile (10 m) was irradiated wth a 250-watt tun n- | ogen | amp
at -6C who @ solwiggedl ol BawdexythrowyriohensylpheayDitytangy t Egﬁ §> Bh. The

reaction_mxtu nt ted d cl r col um
chr omat oB‘?"&ﬁ‘Pﬁl{lgd\A@S I“faéélgégil uen‘re'flu r‘ﬁms &ijcg %?Iggh}x ke d;lll 'gi—;é Rt
hydr oper gxiide whs dilltdl wikl oeaHIas; 8}51 benzene layer was separated out. The organic layer
3-[ (4" - CYCLOHEPTYLPHENYL) VI NYL 5- TRI OXASPI RO- [5 5] - UNDECANE ﬁ%l' I OXANE

Ica memaihedmxﬂa ever.lEg azSCh) apg cencenipipE e PesRtpBIct WAS BBTIHEF on of

G608 (8 AR RO Bt el e’ T b P U B (TR ERE AT ) e

p- 30 t01:>tt%1{%>§wlmﬂy19 -bRED EnbRO (3 JoriaIaES, &dﬂeytlmgtyn)eaamcoms oil.xt ure was
stirred for .

t. The reaction m xture was wo bove. and
concentr af(édC\@hGélﬁﬂB\ﬂLlBHE\hh%L) %&U?E@Q%@CQMP&HN%?%W@ gel
to give 7%@#@?4%i lLd, based on allylic alcohol, 4c used) of trioxane
lca mp. ) G 2000 -14 EXAMPLE 13 TRl OXANE 8c, FORMILA 8, R =
CYCLOHEPT¥LapAcs @bkl %mr@foﬁm(/sﬂm g\‘ma@t ¥thgh@nyImb 2vabuideabh s¢iidon 500 ny)
and net hyl ene bl ue ( was phot ooxygenated at -6C

for BOS hthyI\B}r(éamhmep(r;gﬁﬁﬁnﬁy)vufahdn@le (34, Qe%@slaldfbﬁﬁhér @eireD) dpvasp) Ther e

added and .reaction. m rred.for n
it ur o RS HOMRBTIT 5 b auE i ceah iy A e Bushtes ouF BpfLRE P
puri i ed Abyo16HOFRI G0N 3Shi)i wad Aabd. t”mefpté(ﬂpﬁehe 299 WﬂghddB&tB%};elr ehd;
based on allylic alcohol, 4c used) of trioxane 8¢c mp. 65-68C 10 _EXAVPLE

14 TR O¥#iNBEIngd et}ﬁchv@s dried (SvSaHERTYanceptedied; iGrage pypduct was purified

n' crookey 30 RS oalseBSY sihacet < B 400 SPRG RIS ST (00,
ng) and %ﬁﬂl@@@&%lyé]@ﬂé;ﬁy@ﬁg &i1.(50 ng) were added and reaction m xture was

stirred 15 for 22 h. r.t. The reaction m xture was worked up as above
and concentrat ed. Crude product was purified by chromatotron on silica gel

to furni %364% i Pﬁ%{’@@\’LP?WDM?'ﬁUT'ﬁEﬁLﬁH‘WROﬁEmﬂ)EOf

trioxane
(COMPOUND 5¢, FORMULA 5, R =CYCLOHEPTYL)

A solution of 3-(4'-cycloheptylphenyl)-2-butenol (4e, 150 mg) and methylene blue (2 mg)
20  in acetonitrile (10 ml) was irradiated with a 250-watt tungsten-halogen lamp at —6°C while
oxygen was passed through the reaction mixture for 2.5 h. The reaction mixture was
concentrated and crude product was purified by column chromatography on silica gel to

furnish 120 mg (75% yield) of hydroperoxide Se, m.p. 106-108°C

25 3-[(4’ -CYCLOHEPTYLPHENYL)VINYL]-1,2,5-TRIOXASPIRO-[S,5]-UNDECANE
(TRIOXANE 7ca, FORMULA 7, R = CYCLOHEPTYL; Ry R, = -
CH,CH,CH,CH,CH,-)

A solution of 3-(4"-cycloheptylphenyl)-2-butenol (4¢, 1 g) and methylene blue (5 mg) in
CH;CN (50 ml) was photooxygenated at —10°C for 3 h. Cyclohexanone (3 ml) and p-

30 toluenesulfonic acid (50 mg) were added and reaction mixture was stirred for 18 h at r.t.
The reaction mixture was worked up as above and concentrated. Crude product was
purified by chromatography on silica gel to give 700mg (50% yield, based on allylic

alcohol, 4c¢ used) of trioxane 7ca m.p. 55-57°C.



TRI OXANE 7cb, FORMULA 7, R = CYCLOHEPTYL; R1R2 =-CH2-CH2- 20
CH C( CH3) 2CH2CH3] - CH2CH2_ A sol ution of 3-(4'-cycl oheptyl phenyl) - %Abli\t‘ﬁﬁ%ﬂs
(4c, 500 ng) and nmethylene blue (5 ng) in CH3CN (30 n) was
phot ooxygenated at -6C for 3 h. 4-t- _pyl cycl ohexanone (1.5 nl) and
p-tol uenesul fonic acid (50 ng) were added and reaction mxture was stirred
for 18 h. at r.t. The reaction m xture was worked up as above and 25
concentrated. Crude product was purified by chromatotron on silica gel to

furnish 400 ng (45.9%yvyield, basﬁ%@ﬁﬁ I%J ic al cohol, 4c, used) of
trioxane 7cb mp. 58-60C. EXAMPLE P B3 Fvproxy- 3- (4

- CYCL OOCT i BRENE: )8c BLORNBTA 8, RCORANOHRETFORMULA 2, R = CYCLOOCTYL) 30
To a refluxing m xture of 4'-cyclooctylacet ophenoneﬁéSO é I% (?5 ? and
Zn (17. 2A sg)ution dientersecloatylphenylaksbiens d4e Yy & %’él?g) £ 48 rﬁg?
dropw se. dur.i 3 inutes., The m xtur Areef | €
ool et B Benanse araraoioppialedel a1 BG T I En R U GmE g P
benzene |AYSE MBI SARRAIAS 8Y) Mete adliBE a0 gaBiien havtere wasstinadifor 18 Wi sttr.twat er

dried (Na2S0O4) and concentrated. The crude product wa§1 ur(’ifi eg by col umm
35 T It AWGre@0on mixure hyvanatodkpdaphyis AYoEs [ang £ogeantily gi%\F‘é %38 “E;‘y 1'85%
ield) of hyl 3: hyd -3-(4 - I - t : I
11k Chureirby PR BT e B A 905 Dis e aed el

3- (4" - CYQGRTTALNSENY L o RAAE-8R nEDOASTERCCOVPOUND 3d, FORMULA 3, R =
CYCLOOCTYL) 5 To a solution of et hél
3- hyt? oxy- 3- (4' -cycl ooct yl phenyl) Mbd é4(2d, 36 g) in benzene (350 m)

was adde < S ' I8l — for 2.5 h. The m xture was

di |l uted qﬁ%ﬁ?%&?éﬂa@% Igoﬁ?lc%? %f?ﬂL) and water (50 nl) and
benzene | ayer anas solgefabagd’ -outlohepoligeusl) Reymenolvide, S20 rmagh @ wethtilepenzene
(2 x 200 nl) conbined organic |ayer was washed ér} ter 5 x%ﬁo m),
dried ovélrueMé21894lraﬁbla@bln@@rfﬂ)aW@dPho@%ée%dp%to‘% tO&gé-&aé BBV col um
chronat o hy, 1 o, f urni 7. 1 I vdn mactlid was stirred

-cycl ooc?@%ﬂé%%ﬂg E(ﬁl%@%?uelﬁ%lé%%g? gﬁimf’ ()F%rrtele%d%d Q{g Eetag%(%:nl ooctyl) as oil.

3- (415 CYGOOCR YPHEN i) re 2et B TiENOkre (VCOMPAKMND up dis d50RMaldh canceRiraied GYOMEOOCTYL )

To an ice cooled slurry of LiAIH4 (2.9. i [ oM - dded

sol ut i on PETduCh Wagpyiiedsly %}”QWE’FSBE?PySI%tﬂ%)&‘?WO) g’%ﬁ?h-e%bg{?ggggg(%?ﬂd\f@%&? i

dry_et her, (50 7Ll OYis38) o TBuant 9261 LN 1 xture vas stirred at OC for 2
ction m x

h. The rea ure was quenched with water (11 m). A solution of 10%
NaOH (10 ml ) was added and et her |EBYAMRIES 18ecanted. The precipitate was

washed wi th OtARE 309, CRUIMRAL &5 2R S VEL R MEBRYI SER, TOCCHR, \H%.-
20 CH[C(CHs3);CH,CH;3]-CH,CH,.
A solution of 3-(4'-cycloheptylphenyl)-2-butenol (4¢, 500 mg) and methylene
blue (5 mg) in CH;CN (30 ml) was photooxygenated at —6°C for 3 h. 4-r-
Amylcyclohexanone (1.5 ml) and p-toluenesulfonic acid (50 mg) were added and reaction
mixture was stirred for 18 h. at r.t. The reaction mixture was worked up as above and
25  concentrated. Crude product was purified by chromatotron on silica gel to furnish 400 mg
(45.9% yield, based on allylic alcohol, 4¢, used) of trioxane 7¢b m.p. 58-60°C.
EXAMPLE 16
ETHYL 3-HYDROXY-3-(4 '.CYCLOOCTYLPHENYL)-BUTANOATE
(COMPOUND 2d, FORMULA 2, R = CYCLOOCTYL)
30 To a refluxing mixture of 4 -cyclooctylacetophenone (30 g), I> (5 mg) and Zn (17.2
g) in benzene (300 ml) was added ethylbromoacetate (18 ml) dropwise during 30 minutes.
The mixture was refluxed for 2 h and then cooled to room temperature. It was acidified
with 10% HCI (200 ml), benzene layer was separated out. The organic layer was washed

with* water, dried (Na;SQO4) and concentrated. The crude proeduct was puriﬁed by column



product was purified by colum chromat ography on silica gel to give 6.82
(79.3%vyield) 20 of 3-(4" -cyclooctyl phenyl)-2-butenol (4d ; : -
c>c/§ICEoctyI) m p. 40-44C. 3- (4 P a of (44 form]llaAéu[; BU@
- OOCTYLPHENYL) - 1- HYDROXY- BUT- 3- EN £2- HYDROPEROXI DE  ( COVPOUND 5d
FORMULA 5, R = CYCLOOCTYL) A solution of 3-(4" -cyclooctyl phenyl )-21 but enol
(4d, 500 ng) and nmethylene blue (5 ng) in CH3CN (30 ml) was irradiation
}[Mh: gugh&?ﬁomgra%)hylgm silichagebgengivardy atg (B¢ vinglde Ofﬁhﬂx?&éﬁr%@gﬁa’s sed

e reaction m xture,, Afte 5 _h the. react: Xt
concent r%tcb}ﬂ’ca’ﬁdleéi’l_ﬂr&étaﬁ?%‘él&% f%ﬁ‘éﬁap%#{' FicsdO%y lggﬁ \h%f%ﬂ(s: H*rl)c()rr;{ gg\r,\g;hy on
silica opiphg, HUyncReROtRIrTIPHEN YV BUT BENOARESS, S6OMPOUND. 30,

3- ETHYL- -[ (4" - CYCLOOCTYLPHENYL) VI NYL] - 1, 2, 4- TRI OXANE COwP
Il ] - CIJND
| da, FORMIRMUL AR REXYODOCYYI) A sol ution of (

3-(4' -cycl ooctyl ph 1)-2-h :
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for 18 xture was concentrated to renove CH3CN, di
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with NaHGER amstawat SEHENg sobxionailechlwiand vettérefS0 (8) rn@Peprone HE ¥eYani c

| ayer was dried over Na2SO4 d 351 4. s g :
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sol ution of , 3-(4'-cycl ogctyl phenyl) - 2- but 4 .

blue (5 Agf -C}'éloqalﬂmne@d?%%e%‘é <%¢1§%%%1§3 55%%“8&988%9%‘0?“3. 5 L.hyl =ne
Cycl O.hex‘3%8”-%L}fcéLBdﬁ*Yﬁ?ﬂuﬁwtgmeUw(t’t@l\ﬁitbdNﬁ)B@d,rIg)RWEAalddBd and
reaction xt was 1e at r.t. for 18 h. The 10 reaction m xture was
wor ked ugeeLaoveydnpd concentrated. The crude product was purified by

O ceoeplefor SIS S sl S B  ,
SRR i B A S RN s ok
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1) Sl PR il TR
precipi B\ wh Whshddvith ether and combined extracts were concentrated. The crude
product was purified by column chromatography on silica gel to give 6.82 g (79.3% yield)
20 of 3-(4 ' -cyclooctylphenyl)-2-butenol (4d, formula 4, R = cyclooctyl) m.p. 40-44°C.
3-(4' -CYCLOOCTYLPHENYL)-I-HYDROXY-BUT-3-EN-2-HYDROPEROXIDE
(COMPOUND 5d, FORMULA S5, R = CYCLOOCTYL)
A solution of 3-(4'-cyclooctylphenyl)-2-butenol (4d, 500 mg) and methylene blue (5 mg)
in CH;CN (30 ml) was irradiation with a 250-watt tungsten-halogen lamp at —6°C while
25  oxygen was passed through the reaction mixture. After 2.5 h the reaction mixture was
concentrated and crude product was purified by column chromatography on silica gel to
furnished 400 mg (71.4% yield), m.p.83-85°C.

3-ETHYL-3-METHYL-6-[(4’ -CYCLOOCTYLPHENYL)VINYL]-1,2,4-TRIOXANE
(COMPOUND 7da, FORMULA 7, R = CYCLOOCTYL)
30 A solution of 3-(4'-cyclooctylphenyl)-2-butenol (4d, 500 mg) and methylene blue (5 mg)

in CH;CN (30 ml) was photooxygenated at -6°C for 3 h. Ethyl methyl ketone (1 ml) and
HC] (1 drop) were added and the reaction mixture was left at r.t. for 18 h. The reaction
mixture was concentrated to remove CH3CN, diluted with NaHCQO; and water and

extracted with ether, (3 x 30 ml). The organic layer was dried over Na;SO4 and
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reaction mxture was worked up as above and concentrated. The cr

was 20 purified by chromatotron on silica gel to furnish 210 ng l(Jdg g(r)oduct
yield, based on allylic alcohol, 4d used) of trioxane 7dc as oil Zl IEMQDLZEUB
19 TRI OXANE 7dd, FORMULA 7, R = CYCLQQLTYL; Rl R2 = - CH2CH2CH( Ph) CH2CH2-)
25 A solution of 3-(4'-cyclooctyl phenyl')-2-butenol (4d, 500 ng) and

nmet hyl ene blue (5 ng) in CH3CN (30 _m% was phot ooxygenated at -8C for 2.5
h. 4-Pheoydcetedtah&tarnonts grodegt waamarifed 8y GBINERNTOHEr é@?ﬂg@s‘ﬁ &R 1(\3/68re '

added and reactian nmxture was |eft [ he reacti '
as. wor kB @b 4 gdos i TR alfbda B gbednes el iy Laa® i T ad by
chromatotron on silica gel to furHXAMPAE Iy (39.5% yield, based on allylic
30 al cohol, 4d used) of trioxane 7dd as soli 50 g ' w‘kﬁgo
gR'( A?XANE3€:I(H -@EFMGL(ACE,YIFPHEE‘Y@WM'1&’%'3hﬂﬂ%%& Y S5-UNBEERRE
3-(4'-cy Y, enyl) - 25 (4d, 500 rahhyl e e=5.
;Rdofcggﬁ%@i@jﬁ%é@&%t g?g%@?}‘g}t‘edﬁat R76C Pg%{cgﬂgoh Nor cgﬁp%girj (=(500ngrrg;)

- ”- t ol uenesul f oni id
reacti on mxture vvasg%éb% at 10C for 48 EI SR L e all

a_sI above Aiandolotim:efﬁ-(‘ﬁt@@looﬁyw’énﬁ?'édw&nowéﬁg C’itllig?%@%x@%%ﬁ? %@gt(of rrggﬁdoﬁp
silica ge ur.ni 350 47.5 9% yi e i

used) - of 1t CHBshHA0 SR 8 gTRob Sl B o B S s e R B 2
CYCLOOCT Yhjuéhes@kdHié &3d 50 Brgf dere aed et tepttemixtyre 2vds Uefeaiott. ford 8 530e )

and net hyl ene blue (5 CH3CN_(30mL -
3h.. 26 AdsrmmoaronE:rt 505 MgJkAndp-2 P HoHBe AR ol (B0 B st & dded

and 1 eact] op I XLHLG MBS Aldilaed) @laite 340 helattshh 1and veed beallRfdlecttl r. L.

for 14h. PRE Xture was as above ‘and ¢
ori’ oncentrated. Crude
product w@susBaNdffiiednbydbhas eotid mtp: 68-601C.si | i ca gel to furnish 360ny (44.4%

yield, based on allylic al cohol f trioxane 9d as oil. EXAWP
: LE
22 ETHYL 3-HYDROXY-3-([1,1'-BI PHE&S}@W-I UTANCATE ( COVPOUND 2e, 15

FORMULA = i i (

(R TYOL B Cry EPHPN G VINAIYL £2 8 TRIGR RBPIRO ODET |2

ng) and %n[(?ﬁ.?%l)‘ |_rg?%enzene ‘?g)oo mL]) was added gt hyﬁg?g?rjoaget ﬁE(lz §r15)
dr opwkse (GRIONARE 7dic/Rt=e6Y CIHROGITMILITR, Res -CHeCHo&kHdCHo HiCHzand t hen

cooled to, room temmer At Ul e chiohiaD-2Ehdhdl @Y, ¥hd Mol HithylehOBive (5 me)
in CH5CN (30 ml) was photooxygenated at —6°C for 2.5 h. Cycloheptanone (1.5 ml) and p-
toluenesulfonic acid (50 mg) were added and reaction mixture was left at r.t. for 18 h. The
reaction mixture was worked up as above and concentrated. The crude product was
20  purified by chromatotron on silica gel to furnish 210 mg (28.3% yield, based on allylic
alcohol, 4d used) of trioxane 7de as oil.
EXAMPLE 19
TRIOXANE 7dd, FORMULA 7, R = CYCLOOCTYL; R, R, = -
CH,CH,CH(Ph)CH,CH>-)
25 A solution of 3-(4 -cyclooctylphenyl)-2-butenol (4d, 500 mg) and methylene blue (5 mg)
in CH;CN (30 ml) was photooxygenated at —8°C for 2.5 h. 4-Phenylcyclohexanone (1 g)
and p-toluenesulfonic acid (50 mg) were added and reaction mixture was left at r.t. for 18
h. The reaction mixture was worked up as above and concentrated. The crude product was
purified by chromatotron on silica gel to furnish 340 mg (39.5% yield, based on allylic
30  alcohol, 4d used) of trioxane 7dd as solid m.p. 95;97°C.
EXAMPLE 20
TRIOXANE 8d, FORMULA 8, R = CYCLOOCTYL
A solution of 3-(4'-cyclooctylphenyl)-2-butenol (4d, 500 mg) and methylene blue (5 mg)
in CH3CN (30ml) was photooxygenated at —6°C for 2.5 h. Norcamphor (500 mg) and p-
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m ) and benzene | ayer was separated out. The organic | ayer wa i
water, dried 20 (Na2SO4) and concentrated. The grude prgduct \?va\éva;he?f:Meth
by col umm chromat ography on silica gel to give 20.6g (72.1%yi el a)[d’fUG %05
et hyl 3-hydroxy-3-([!|, 1-bi phenyl ] - 4y|_)17_ but anoate (2e, fornula 2, R=Ph)

m p. 58-60C. The above conpound was al so prepared using differ ent reaction
condition. Table 4 gives the condition used and yield of co un e. 25
TABLE 4 Qoleviedilifolenges! &i0ung) Remcidded and m@ctmemucturawwpt %ttlﬁ) 4?8% '

reaction - Diethyl ether Ref] d No 0
The corrpBEﬁ?élOQém%B’ée &%&%@pﬁ(gﬁaweké Ct?hgel?ltrﬁt;ggrgg@gtp B@kﬂﬁq@%g&;ﬁb@Z o

reaction
b ﬁ&dn%'ﬂsont Qlidgdits hlr&%hS%symgl(w of %tyieyd, based on allylic alcohol
3- hydr oxy- g@g bi ph enyl% 4y1l) butanoate (2e). 30 14AUGRO -18 ETHYL

3-([ 1, 1' 4BIREBNYIt]ioxaviE BdBYT2- ENOATE ( COVPOUND 3e, FORMULA 3,
_ R=Ph) To a
solution of ethyl 3-hydr OXy'B'([lE]X?ﬂ-ﬁ’T ]1-4 i
; yl) - but anoate (2e, 11 in
benzehe (250 M) was added phosphorus pﬁ%ﬁoxi de (49) and refl(uxed fo?)3 h.

mg gﬁplz 9)9&1@12 95 FORVUR A9 RE @FEII0@ETYANcent rat ed. The crude product

| h .
yield) Gof;\ S ey P st P 6757,
mb S&ﬁa%ﬂe(aémgpoun E%Jé)xy%ena &l SP_RPenrgr g %dd?&n@ﬂnf)fl@(%otmg')%ﬂﬁﬁpl- on

condi ti ot I't1rons use t he

yi el d of conpound 3e.
10 TABLEq ekl f&ad @dlavgs;o 26} weﬂatadaarmemwroe nR@'amd: wemstirfadeat wi- &Pt ?E@ PTSA
Benzene Refluxed 1 h 5 Amber | yst - 15 Tql yene flux 7
Benzéhe Rehlleftatir.t for 8. Beaqqzsmx vas popked pg af 2 %"e?“% Rotedurhiba.Croé

3-([1, 1- Bl PHENYL] i
cou i oFurtyL U Sy B P ARG e bt e B

grg |[o3m g oﬂa%}l?h@ﬁl@?ﬁﬂlhdb&ﬁed?ef&ﬂOﬂﬁr& 9d3s,0ill1 g) in dry ether (200mi)
e e mxture was stirred 2h. The
quenched with water (10 m). A Solmhﬁﬁoﬁ:%o% reacti on mi xture was

FTHYL 3-HYDROXY-3-([1,1'-BIPHENYL]-4YL)-BUTANOATE (COMPOUND 2e,
15 FORMULA 2, R =Ph)
To a refluxing mixture of 4-acetylbiphenyl (20 g), I (5 mg) and Zn (6.8 g) in benzene (200
ml) was added ethylbromoacetate (12 ml) dropwise during 30 minutes. The mixture was
refluxed for 1 h and then cooled to room temperature. It was acidified with 10% HC1 (100
ml) and benzene layer was separated out. The organic layer was washed with water, dried
20  (Na;SOs) and concentrated. The crude product was purified by column chromatography
on silica gel to give 20.6g (72.1% yield) of ethyl 3-hydroxy-3-([1,ll-biphenyl]-4y1)
butanoate (2e, formula 2, R=Ph) m.p. 58-60°C. |

The above compound was also prepared using different reaction condition. Table 4 gives

the condition used and yield of compound 2e.

25 TABLE 4
Solvent Temperature Reaction time Yield
Diethyl ether r.t No_reaction -
Diethyl ether Refluxed No reaction -
Toluene Refluxed 1h 92.8%

The compound 2e was also prepared using ethylchloroacetate under same reaction
conditions to furnish 17.8% yield of ethyl 3—hydr0xy—3-([1,1'-bipheny1]—4yl) butanoate
- (2e).
30 -



NaCH (5 m) was added, stirred and then ether [ayer was decanted. The

precipitate was washed with ether and conbi ned ether extracts wey ¢
concentrated. The crude product was purified by chronatography on s'li:uIJ?cza086
gel to give 7.2 g (77.4%yield) of 3-(f1, 1-biphenyl- 20 4yl)-2-butenol (4e
formula 4, R=Ph), mp. 112-114C. Li Al H4 reduction of ethyl

3-([1, 1- bi phenyl]-but-2-enoate (3e) using THE as sol vent yn jm |
. . . ' - ar
condi t i oB¥HYIL B+($héeBléP(HEW)h]eﬂYdJ)d%U?J('F%%T%i(Sﬁ)é\WP]U-W%f’?g{)mgﬂ‘él (4e).
3-([ 1, 1%,-RBI_FE)H NYL] - 4YL) - 1- HYDROXY- BUT- 3- EN- 2- HYDROPEROXI DE  ( COVPOUND Se,
FORMULA 3,7 R=Ph) 25 A solution of 3-([1,1-biphenyl]-4yl)-2-butenol (4e,
200 ng) epd, pEbi epeIl Benyd2oxye-([il N -biphetydid i bitencateS(2e ) 1glal benzarti at ed
with 250-watt tungsten’- hal ogen |anp at -6052@ I oxyg yas ga§sed
through (256 mawsi addedrphaspherus apttexidgn(dghant KOIPr o 01'e CHREC et
fonfe trgvtﬁggc&cgrﬂgd La%%cbqégncégcéﬁt%gd.m@h{]'cm r 8ebdhdtr e Mhudifilel Nbyereathngd uci bl e
o] ni hydroperoxi de. ther liguor was purified by colum
gggg_nat gma{a%bgt; b L@gmnsda 0o BOnINGAUCED.3% Yeldieofathyhypelf bpdirhenyd-4yihe
ined yield of hydroperoxide (co 5e, formula 5 R= [
(54. 5% ybeu—%r}mcmt@(3e1fi®4@ﬂaﬁa&ﬂ%@@@%ﬁ n of ’ o) was 12019
f’- ,E [1, ﬁ- ﬁb? Qgrrr]léhllﬁdélyelvzvégél@b’??éﬁglled(ugﬁl)gdiff&em@;@tioﬂtcoﬁ&itioﬂ.ﬁ dlgde 5 gives the
et raphe por phine as sensetizer furnished Se in 81.8%yield. 5 6-[([1,1
- Bl PHENYLdnddiYdns\dsbiYbid (Be RHENYL coippdudd 3R OXANE ( TRI OXANE 7ea, FORMULA 7
3R:(PFi0?l,b' R =h Ph). To a sol ution of |
- J1- bi phenyl ] -4yl ) -1- hydr oxy- but - 3- en- 2- hydr oper oxi de (5e, 400 and
benzal dehyde (350 ng) in acetonitrihgag@d@snl) was added p-tol uenesulrrgz)ni c
acid (20 ng) and was stirred at t. for 2 h. The reaction mxture was
wor ked ipicid caap¥e anfiSalvenoncent | ewgeradnred e RoaesinacimaasYistt () ed py
col um c:l%xfmmtography to—furnt-sh—280-mg——(70 ﬁyieilc}il) of trio € 7ea mp.
(110-5)11%%. E%AIVPEE 23 @-eﬁe[“i, 1- Bl PE| -4YL) VI NYL] -6, 7, [10- Té&? XASP| RO
, 9) :%F{%cl TR OXANE fRRe T BilxedR=Ph] RIR2 h=- CH2CH2CHA2G@H2-) |15 T
solution o }}(ﬁ[ 5‘3 1- bi pr?envl ]-4y1)-1- h)§/edr oxys but - 3- en- hydr operoxd d?, (Se °
33?0m) Iginflf cycl opentl@/&nmm(mo rBeflixedacet oni trillhe (10| n ) 84ds added ,
- enesw ont e aect g 2N ) anhd + s 1 T
HoHHG—aC+— Yy ——arnu U1 redcytT Orl rTuare|f was 28t;
r.t. for }_@SF’?A The reaq GHA i xt ur e bas wor keg upmalé above aﬁg'Jl refat
concent rated. The crude product was purified by colum chromatography
fol l owed by crystallization fromhexane to furnish 250 (453.1%0/ jeld) of
tri oxane 32gb,1 -BPPHENY oY LP2-BUERNOR (COMPOUND de, FORMULA 4, R =Ph)

To an ice cooled slurry of LiAlH; (4.0g) in dry ether (400 ml) was added ethyl 3-([1,1'—
15  biphenyl]-but-2-enoate (3¢, 11g) in dry ether (200ml) dropwise. The mixture was stirred at

0°C for 2h. The reaction mixture was quenched with water (10 ml). A solution of 10%
NaOH (5 ml) was added, stirred and then ether layer was decanted. The precipitate was
washed with ether and combined ether extracts were concentrated. The crude product was
purified by chromatography on silica gel to give 7.2 g (77.4% yield) of 3-([1,1'—biphenyl]'-

20  4yl)-2-butenol (4e formula 4, R=Ph), m.p. 112-114°C.

LiAlH4 reduction of ethyl 3—([1,1'-biphenyl]—but-,?—enoate (3e) using THF as solvent under
similar conditions furnished 40.6% yield of 3-([1,1 -biphenyl]-4yl)-2-butenol (4e).
3-([1,1'-BIPHENYL]-4YL)-1—HYDROXY-BUT-3-EN-2—HYDROPEROXIDE
(COMPOUND 5¢, FORMULA 5, R =Ph)

25 A solution of 3-([1,1'—biphenyl]-4y1)-2-butenol (4e, 200 mg) and methylene blue (2 mg) in
acetonitrile (15 ml) was irradiated with 250-watt tungsten — halogen lamp at —6°C while
oxygen was passed through the reaction mixture. After 4h the reaction mixture was
concentrated. The reaction mixture was filtered through a cintered crucible to furnish 80

mg of hydroperoxide. Mother liquor was purified by column chromatography to furnish 40
20 . -



3-[([1, 1- BI PHENYL] - 4YL) VI NYL] - 1, 2, 5- TRI OXASPI RO (5,5) UNDECANE (T
7ec, FORMULA 7, R=Ph, RIR2 =- CH2CH2CH2CH2CH2-) T(() a )sol ution of ( T OxéNE
3-([1, 1- bi phenyl ]-4y1)-1- hydr oxy- but - 3- en- 2- hydr oper oxi de ( Se, 608) néy" %@5
and cycl ohexanone (1 m) in acetonitribe (20 m) was added
p-tol uenesulfonic acid (20 ng) and the reaction mxture was stirred at
r.t. for 1 h. The reaction m xture was worked up as above an

]E:olnlcent Ei afgecf. hyfinepecoudie ﬁhommlnﬂéyléérqffmé@%r@x@él(ﬁ?fﬂp‘?}’r‘i‘tdoﬁfag%‘@?‘%ﬁy
ol | owe b 5 wgﬁﬁlmgéﬁg%"%@é%ﬂm h%fée to furnish 360 ng (46.1%yield) of

tri oxane 7

3- DECYL- |
Cod Fm%%{gt@g%@n% [&R%iﬁ Pfﬂg}ghﬂrlﬂAyl‘fD)bMéﬂ‘dYWeﬂ, B, CHIGY OXANE, st OXANE

A sol ut f
3-([ 1, 1- mtxppmwlmmngaszsebwléw&m%d 59608\7%"{013 et ﬁyluelngnbf)ue (2 ng) in

aceto |tr| ¢ ) LY AR : f
356 [ [il %XW‘@E gi(')deﬂgnone (81% n1) and hydrochl o}sjid?@a’é‘i&g (gr °
?reggfl)O\é\/@gqg@dgﬂmndphg%gglmmwre of left at r.t. for 18 h. The
xture was_ wor ke
IO A48 N N v et ML CPO
L e Ja8 Bflicliad (356 ALEMRRonfifie UBRH) s ddﬁéd)isaélﬁeﬂe@dlfml@acﬁﬁ(?@OC 5

EXAMPLE sol uti on of
3- ([ 1, 1- hig)hedywds dyrdd 2 butfendlh. (e, rea@ﬁ»nrmyxtlaﬁdwife‘wr%‘éh‘@ a51 dhove 20fy) i n

acetonitrile (15 m hot t.ed
10) dha gonceaiene U BRGSRTUP T S0or) cera gl e e TR
was | eftgﬁaywt&) Jé‘é?&opga%eheay‘ﬁ 116- mga;ctl on m xture was worked up and

concentr product was purified by colum chromat ography on
silica gel to furnish 140 ng (45. IBXAMRIIL 2Based on al lylic al cohol, 4e,

1557 & dolit SBEHNTLE M%?ﬁﬁ&h—WWBW’?P@‘?NEU@% FOeRE R =P
hydr oper Qi &es 7E00FORMURAG, RATARGR! arOHSCHASHLCR))i n acet oni trile (20

m) was p-t ol uenesul. f oni ¢ aci

d
r.t. 1The Toeacbiwionmfx3 (el Mem}-kﬁhld}yd%ggbu&g%géﬁ ?Sogglté’ld‘gd’e&%ﬁdgn%f%é} uct
was purifi g%agxgﬁn?%n%ﬁ‘é' g?ﬁloﬂ'éﬁ')ﬂhgleqno $ih1) Wad adiRld J-@lucheduliosit a320(300

o (Bl
st e s s o i raocoR e b B
conditi Onusp atjssa%gvg Qr?d ;[:ct]necer){tlragt|e<§j sl"h(f):fcrl}d% proéuc? was purlfe ¢d by column chromatography
followed by crystalhzatlon from hexane to furnish 250 mg (45.1% yield) of trioxane 7eb,

20 m.p. 102-104°C.

EXAMPLE 24
3-[([1,1'-BIPHENYL]-4YL)VINYL]-1,2,5-TRIOXASPIRO (5,5) UNDECANE
(TRIOXANE 7ec, FORMULA 7, R=Ph, R;R: =-CH,CH,CH,CH,CH;-)

To a solution of 3-([1,1'-bipheny1]-4y1)—1-hydroxy—but-3—en—2—hydroperoxide (Se, 600 mg)

25  and cyclohexanone (1 ml) in acetonitrile (20 ml) was added p-toluenesulfonic acid (20 mg)
and the reaction mixture was stirred at r.t. for 1 h. The reaction mixture was worked up as
above and concentrated. The crude product was purified by column chromatography
followed by crystallization from hexane to furnish 360 mg (46.1% yield) of trioxane 7ec,
m.p. 96-98°C.

30 EXAMPLE 25
3-DECYL-3-METHYL-6-[([1,1'-'BIPHENYL]-4-YL)—VINYL]-1,2,4-TRIOXANE
(TRIOXANE 7ed, FORMULA 7, R =Ph; Ry, R;=CH3, -CH,(CH;)sCH3)

A solution of 3-([1,1-biphenyl]-4yl)-2-butenol (4e, 200 mg) and methylene blue (2 mg) in
acetonitrile (10 ml) and chlorpform (10 ml) was photooxygenated at 0°C for 3 h. 2-
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TABLE 6 Dye Tenperature Sol vent Acid catalyst Reaction tine Yielda

Tetraphenyl - r.t. CHO 3 H2S04 30 m n 55.5% Porphi ne Rose Bengal -6C EtOH *
Anberlyst-15 2 h 24.4% *EtOH was renoved under reduced pressurd s 2006
phot ooxygenation and replaced by CHCL3 in the second step before the
addition of 2-Adamantanone. 25 a Yields based on allylic al cohols 4e used.
EXAMPLE 28 ETHYL 3- HYDROXY-3- (4 -BROMJ 1, 1- Bl PHENYL] - 4- YL) - BUTANCATE
( COVPOUNB, @k anonERI 4 & RandRhyzipedBiorCeidi) (2Tdrops)rvedrt astdedgpndirgactipa nyture of
4- (4- br onophenyl ) acet gphenone (10 12 (5 g i enzene
(100 i ) lofies racabat bt pyearooacatateps e AT b R Solat e ?audﬁg’“?nd?ﬁﬂt cs.
The mi xt I _ iRy toRSsiladaded] he furmiztl Wdnteomg @Yo yield,
t enper at W€ pifified B C%KIEHIAE}%{)IZT%%%F%Ql acidified wth 10%HO (75 mi) and
benzene bayéonatslisapaoht4edusedy ghinosarneaiedm patS-%W&shed with water, dried
(Na2S™4) and concentrated. Crude R ) crystallized from hexane to
furnish 8g of B-hydroxyester (21). er Trquor was purified by colum

chr omat ogig P ifei, FoTavioela §rEenni sh 3.7 g of B-hydroxyester (21). The
\(’:Vg-gb Il?-eg Pz;ﬂe'{ﬂf&rg@g-([ﬁglgggg%ﬁfﬁm&%gp (%lél,ngOOerng) gm%r 1gléltlh§a/le§é bﬁe 2 Fr)ﬁgg’riﬁ G6H4)
3-(4' - BROVD-[.1,.1- Bl PHENYL],- 4- : -2- (S o3f (250 iA-3, R =
3- hydr oxysiededubbaieakit, (30 big) veny hdded ayd yeablinramodure Wag left atxg. Br & ithe

benzene (75 m) was added p-tol uenesul fonic_acjd 2 | uxed
for 10 hramtinn mixes: WaheoReaapiae Cﬁi‘%@f‘[ﬁ?tsé-\A&§“déd’6ﬁg‘g“&?‘”%gé‘t‘r?@% %‘?j"lé&ﬁ% h

NaHCCB sol ution, . .di Lulied, vt a0t @5930ild, 84ea otaslylixticabdlpde,
Organi c X Q?a?(&%%ph&aé%%g&m#tlﬁgmt er, g&rjgigd (NZZSO4) and concentrat ed.

Crude pr Q@ediof Waskape 8é fi. @ B6Y0°Col urm chr omat ogr aphy  on silica gel to
furnish 5g (65. 7% vyield) of ethyl ngﬂéﬂgé%ég&m- brono[ 1, 1- bi phenyl ]-4- 15
yl)-but-2-enoate (31, formula 3, >3- Br-CéH4) mp. 96-98C. 3-(4

- BROVO- [ L Bl PRENYL JrfR M{) RoBRIFNOL (COVPOUND 4f, FORMULA 4, R =

p- Br-cskégﬂ]{?(gn |céé COO|ecF'§I9hrry of LiAlH4 (2.Qg) in dry. et?er 620(3 m )
was addedr@a salititi ofi3-([0f1 -etihyhy BéHy-drhodsexg-bus3 sagmhyfiopproxide (Se, 300 mg

- bi phenyl ] - 4-y1) - but - 2- enoat e (. ' RA8Ed p3QlubAR0Ifehi acid

dr opwi seg@ﬁ%&%‘&&‘#ﬁ%‘?{len@%ﬁ?@ 1\%280&?{1 ﬁrglzee(gﬁfrgl? XAVSa‘ghajaat 5 Fhe reaction

m xture wag SULAaHSFasistiRedVatel K Stnit) . The sehaionomixsfre199% Neetked 5PraTK was

added and the et her -
concentrated. Crude product was purified by column chromatography on silica gel to
furnish 320 mg (71.04% yield) of trioxane 9e, m.p. 94-96°C.
20  The above trioxane was also prepared from 4e using different reaction conditions. Table 6

gives the conditions used and the yields of the trioxane 9e.

TABLE 6
Dye Temperature | Solvent Acid catalyst Reaction time | Yield®
Tetraphenyl- r.t. CHCl; H,S04 30 min 55.5%
Porphine
Rose Bengal -6°C EtOH * Amberlyst-15 2h 24.4%

*EtOH was removed under reduced pressure after photooxygenation and replaced by
CHCl; in the second step before the addition of 2-Adamantanone.
25 2 Yields based on allylic alcohols 4e used.

EXAMPLE 28
ETHYL 3-HYDROXY—3-(4'-BROMO[1,1'-BIPHENYL]-4-YL)-BUTANOATE
(COMPOUND 2f, FORMULA 2, R = p-Br-C¢Hy)
To a refluxing mixture of 4-(4-bromophenyl)acetophenone (10 g), I, (5mg) and Zn (4.9g)
30  in benzene (100 ml) was added ethylbromoacetate (6.1 ml) dropwise during 45 minutes.

The mixture was refluxed for 45 minutes and then cooled to room temperature. It was



| ayer was decanted. The precipitate was washed with ether and the i
ether extract was concentrated. The crude product was chromat ograggggl (r)]ﬁd
silica gel to give 2g (52.6% vyield) of 14 AUG 2008
3-(4'-bronp-[1, 1- bi phenyl ]-4-y1)-2- buPEnOI (41, formula 4, R = p-Br-C6H4) |
mp. 25 145-148C. 3-(4-BROMO-[ 1, 1- BIFPHENYL]-4YL)- 1- HYDROXY- BUT 3 EN- 2-
HYDROPEROXI DE ( COVPOUND 51, FORMULA 5, R =p- Br-06H4) A solutjo

3- (4- brommdl[ﬁ]:d]wh pB%NIC] -(35 ym)-azdm@n@mmlaxmfwaﬂmar ﬁ&gaﬁ’& ? Wés bl ue

(5m) in trlle 201
et soegriget B ar ggen (Ratighben  Basfted E@xr*ldé“ﬁ%&}a%‘%g's@é%“?ﬁ?%%gﬁ the
reacti onpng st %eﬁﬁxﬁéh %ghof Eh@df@rxyék@erp(a@duchnotb&t Bque dwiny pusiial bacpebous

wor kup was crystallized from CHC12 t 20 h

i trTﬁtecmmmm@w Cofursih oo 6EPR@OGITRT ) T SPTRVAR SBAT oxi de
o b - Cort) Muergeig (eSmpgdl A RraBlS KTRPERHOR,S has 1 SR R

;: SQRK/]UVE}A[ ?OqCR ?I P{—IENYL] 4- YL) VI NYL] -1,2,4- TRI OXANE ( TRI OXANE 7f a, (

_bi pheny FTHY}13- (42“361@%[1 €4BIPI§]§8YH)4 XLHB@%%)T@%A%{) (g(gkﬁ’z(?ﬁ RT@)?’{ b
acet one ﬁ:ml)e%x\?s pJ'l %_g nated at -10C for . To the 5 m xture was
added p- foni‘c aC| ?50 ng) and | eft at t. for 18 h and then
concentr at ed. Tohe ohuide ef eyt t-lyasoxyd-{4- bl@momylcb)pluﬁmﬁl dhrirhaeneptaphl to
gi ve 300 (69. 7% yi el d) of trlox ne 7f ?%209 NP2

3- ETML- §QET1P-IE¥128D<{ 7 mBRefadded p-igu R@‘Ej‘c S %Wl E%d%

TRI OXANE 1%T%9W% Tthye BORMHLAitureRvaP cé¥leCotdiralied Wzl G C@HREHEIN, A

sol uti on "of ono-[ 1, 1- bi phenyl ] - 4- but | (4f
net hyl enelilatedewit{ Yaregpnd nr@h&@hﬁr&és]mx)ra%?% @Eﬂuﬁq;@gﬁ‘gg%}ﬁéﬁﬁgwg&@%gg at

-6C f 3 h. T
p-t ol arenéjéi?ﬂf(@gisbqgé? é‘%’ﬁ%&ﬁa\é\? aﬁal F@f?&u@){vaﬁérﬂﬂfd ﬁl&eéoglﬂﬁ (c%?gj a%Oeactl on

mi Xt ure v@ssdid s 68 fnlsh spaear Bt 9atidyaliGas | Sakydid:grs-(4bromo[ 1,1 5biphahyliet-k
as above and cohcentrated.  The c?ude p?gg’uct y\ﬁ/as)@ u§| flldgj[by clgl ur};nw ed up

chromit ogi pplty2-trmatyi (36 fozaulag, 163719 BofCglomap. §-9% G oxane 7th as a nmixture of
ster eg{ W &MI ﬂ)ﬁ% ?E?QLBWE!\UI?@CUMPGU'ND at,tFGRVIUEApOI ar

|sorrer I soner, 82-85C. EXAI\/PLE 30 20
3-1(4 - Bm[olg,;l_cg{BHENYL] 4- YL) VI NYL] - 1 2 5 TRI OXASPI RO (5,5) UNDECANE

(TRIGRANE 7t e, ToleEéolZd slI?J 5 fL AlI—FGH%
rry of L1 (2.0g) i dry ether (200 ml) was added a solution
of ethyl 3-hydroxy-3-(4 -bromo-[1,1 -biphenyl]-4-yl)-but-2-enoate (3f, 4.4g) in dry ether
20 (100 ml) dropwise. The reaction mixture was stirred for 5 h at O°C. The reaction mixture
was quenched with water (5 ml). A solution of 10% NaOH (5 ml) was added and the ether
layer was decanted. The precipitate was washed with ether and the combined ether extract
was concentrated. The crude product was chromatographed on silica gel to give 2g (52.6%
yield) of 3-(4-bromo-[1,1-biphenyl]-4-yl)-2-butenol (4f, formula 4, R = p-Br-CeHs) m.p.
25  145-148°C.
3-(4 -BROMO-[1,1 -BIPHENYL]-4YL)-1-HYDROXY-BUT-3-EN-2-
HYDROPEROXIDE (COMPOUND 5f, FORMULA 5, R = p-Br-C¢Hy)
A solution of 3-(4'—br0m0-[1,1'-biph'enyl]—4-yl)—2-butenol (4f, 100 mg) and methylene
blue (5 mg) in acetonitrile (7 ml) and CHxClz (7 ml) was irradiated with a 250 watt
30  tungsten-halogen lamp at —6°C while oxygen was passed through the reaction mixture for 5
h. The crude product obtained by usual aqueous workup was crystallized from CH,Cl; to
give 20 mg of hydroperoxide 5f. The filtrate was chromatographed on silica gel to give
40 mg of hydroperoxide 5f. The combined yield of hydroperoxide (compound 3f,
. formula 5,R = p-Br-C¢Ha) was 60 mg (55% yield). .
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R2=CH2CH2CH2CH2CH2-) A sol uti on of
3-(4-brono-[1, 1- bi phenyl ]-4-y1)-2-butenol (4f, 500ng) and net hyl en7e bl ue

(5 mg) in CH3CN (35 m) and CH2Cl12 (35 ml) was phot ooxygenat ed at -éCA(f/@nggg
3.5 h. 25 Cycl ohexanone (1 m) and p-EoI uenesul fonic acid (60 ng) were
added and reaction mxture was left at“r.t. for 18 h. The reaction m xture
was diluted with saturated NaHCO3 solution (5 m) and worked up as above
and concapgtDBMETH Y. «dE4 pBROMO-[hdsBRRHENYd-bYLdol um  ch¥dNatldghafhy to

furni sh 320 A47% Vi | AR tri

e mpl RIORASEE RIGSSRATE TRV R = o el o 3R cly [ R Ry
R2 = = OH2_OHR- GfidonCoEHBYZBrREHE] 1-18hRn iRy A2 S0tcibl 00150 mg) and
3-(4'-brono-[1, 1-bi phenyl ] -4yl)-2-butenol (4f, 500gnm and g{eteﬂgll e. bl ue

g 2 Zg) igmgmyrmmm Aljb(cl;m(%mg) mgpemzm@nﬂftwambotwgw&%ﬁ( 3 ><—3}8éhqr at BT for 3
. 4-1- i - a . . n

p-t ol UenBYYF M aé@?‘g p('tgé‘ C%Wfl\%rél%&écgggdé%g@d&rde%& ?tg}n'?' ﬁ% Et%ragdv%gnl ef t

at r.t. tedcedtfdted. Th@cfu@@gﬁédm@t Wh bt feedwascolmnik elirouptegnabhy on gemt 308tregl.
Crude product was purified by colunp chromatography to furnish 480 ng (60%
yield, bebs8a yemdeefitgiprancdfabvl92-%2fCused) of trioxane 7fd mp. 122-124C 5
EXAMPLE 32 TRI OXANE 8f, FORMULA qz)fmljzaﬁg C6H4 A sol ution of
3-(4-brono-[1, 1- bi phenyl | -4yl ) -2-butenol (4f, 350 ng) and nethyl ene bl ue
(2 no) iB-IFARN.-$ METHL e (L£HRATCOMQZ5,1rB) PHEN Yiljet-¥byy genX &N lak-1,28€ f or

3h. No h 750 d p-tol i i 0 d and
the #eacaiURNONG GRRICELARE wbi b OBITIER T R pan Gl R Ha FGhR v O e
was wor Kk dsotﬁg{-oq]sofe},bﬁ;vgroﬂ{bdp,P-%Qﬁgg)m-?%da-b@ey&lewsowfgt) aM@feihiylent br@d by

colum c romafograp y on silic o furnish 300 (42.8%yield, based
on al | yl i(sni) @oGBLCNARO udpaid CFl,Gls ex pgodfygemtqsl at 19X for34c. TERAMPLE 33 15

TRI OXANE 91, FORMULA 9 =n- By - C6 ] fo ..
3- ( 4- br oRy¥{ULE ‘fk’%?‘fﬁﬁé ﬁWFm&%ﬂeé@%F&éﬁ%ﬁig% ﬁ’f{’lggﬁgmrfr%lc 39 (ﬁ?gpﬁﬁng Athl ue
g2 M) i 0, GHAGN s(HOrtdacBsl nPHR el Ras(dRitddl Withasurplee NabIDy gehaioeds atl) 5C for 5

. 2- Adamant anone (lg) and p-tol uenesulfonic acid (60 ,&g) wer e added and
r eactlb on anil xiovked upvasibetd andepneantragd. rihAgruds PEATUCE WesPUrBRd bycolumn for 16
h. Reaction m xture was WK 02Q: : eANGENhL@LEEf tvig ude product
was puri fcﬁ%’&n%@gr%}f}ut%wcvggr?gg S%r%a%%i/e@g)\f?r tﬂ‘%%??sh 450 g (63. 6% yi el d,
based on sakddtdonseralvantiotvedffurthigeslrifad tb firaxhirte Bérempplat i®@er, m.p. 72-74 °C

and less polar isomer, m.p. 82-85°C.

EXAMPLE 30
20 3-|(4-BROMO-[1,1-BIPHENYL]-4-YL)-VINYL]-1,2,5-TRIOXASPIRO (5,5)
UNDECANE (TRIOXANE 7fc, FORMULA 7, R = pBr-CéHs Ry

R,=CH,CH,CH,CH,CH>-)
A solution of 3-(4'-br0m0—[l,1'—biphenyl]-4-y1)-2—butenol (4f, 500mg) and methylene blue
(5 mg) in CH;CN (35 ml) and CHyCl, (35 ml) was photooxygenated at —6°C for 3.5 h.
25  Cyclohexanone (1 ml) and p-toluenesulfonic acid (60 mg) were added and reaction mixture
was left at r.t. for 18 h. The reaction mixture was diluted with saturated NaHCO; solution
(5 ml) and worked up as above and concentrated. Crude product was purified by column
~ chromatography to furnish 320 mg (47% yield, based on allylic alcohol 4f, used) of
trioxane 7fc, m.p. 118-120°C.
30 EXAMPLE 31
TRIOXANE 7fd,FORMULA 7, R = p-Br-Ce¢H;, Ry R; = =-CH;CH»-
CH[C(CH3),CH,CH;3]-CH,.CH,.
A solution of 3-(4'-bromo-[1,l'-biphenyl]-4yl)-2-buten01 (4f, 500gm) and methylene blue
(2 mg) in CH3CN (40,ml) and CH,Cl, (40 ml) was photooxygenated at —6(_)C for 3 h. 4-t-
35 ’



" EXAMPLE 34 ETHYL 3-(4'-CHLORO-[ 1, 1-BI PHENYL] - 4- YL) - BUT- 2- ENOATE (:Ei\/P ND
39, FORMULA 3, R = p-Cl-C6H4) 25 To a refluxing m xture of (_' 4%{)5 Pavii
4- (4-chl orophenyl ) acet ophenone (8.46 g), 12 (5ng) and Zn (2.55Q) in

benzene (200 m) was added et hyl brormaget ate (4.35 m) dropw se during 30
{nnut est The Imxture was refluxed for h and then cooled to room
enperature. It was acidified wth 10% HC1 (75 mM)_and b I

separ at eatnyl@y«gb)hamnloaqé}rS\Iw&andJ\aéﬂéﬁleﬁhﬂfq{llQ/\&’gMSO @)g @Sre(?qgé‘é@éa reé‘zﬁi .

concentrated. Cru 3- hydr ter
- C6H4) \A}é‘éxﬁ?e%{asage% 2%}crh %? % heu?ela% Ta oﬁgf‘g‘% \t%ﬁrkeé ggrgg? gctolg%er?ﬁage? Ioet Syl

gf (‘Clr y ggbg{dﬁ }Frgagdct Msﬁﬁ\ﬂﬁ%&d}(iﬂc%ﬂ:ﬁm@?iﬂite%@phﬁtcaﬁurfxxsh|4c8ﬁ/smg'(60°é weldut i on
- chloro i 4-y1) - but i

?gngne?)g@m onra) lylwsa@lfr(ﬁmﬁéﬁ uECQ)@IfUéWé%NddﬂlpcP&c%l {’:3 g?/r) ) ang %gaﬁ gf I( ﬁg)edl "

m nut es. e reaction Mpgpl\@zs cool ed, neutralized with
NaH solution, diluted 35 | E\%{ th water ang (r)?g:aﬁ?c }Mayer was
g)é';](rzgﬁ: reg“tReI?}gﬂérﬂEasefJ p?ggwwtaa &HshPGBl]\;AC%H‘t wat er, dried (NaHCG3) and

. uc r
silica g saletignein-6rbemagl.t { rptieny} %vﬁdzeﬁ’%sfoiﬁmﬁé mﬁ%%% S
mp. 01 GED hp@%r@ﬁlﬁa?cﬁéiﬁ“bﬂé@%ﬁ”%‘? e @E'&atp“é%‘éﬁmmm)
OUND 4
gtﬂﬁg/tJL?Zglgrﬁnﬁmﬂﬂﬂfﬂﬁh{@?j afid paualueoesutfomk:eemds(i@r mg) @ferqadcdfm@néfhagﬁacrlﬁn d?y
was added a s

3- (41@h a“rlzstU[eleS BFllaﬁgﬁw .10 ;}%) gt r’z“ac“r%a%”mtr% was worked up ag aboye and - o

m) 10 droRWsed. Chgie’ £RALEORa Ml FEE bypas e rchtbdlaft raphyhomtsilRE. geTHe
reacti on m xture was qu@%ched ﬁ?h wat ey%A sol uti ondg:)fﬂl{O%g%a %Aﬁét added
WP

and t he drish 308yeg (§8% Yeldabased onphalipplsehql #hussdhakirigyanfe her
and the cgn%hned ether extract was concentrated. The crude product was
chromatod 4bhed on silica gel to give 1.8g (75% vyield) of
3-(4-chloro-[1, 1- bi phenyl ] -4-y1)- mmngg formula 4, R = p-d-C6H4)
mp. 15 130-132C. 3-(4-CHLORO - Bl PHENYL] - 4YL) - 1- HYDROXY- BUT- 3- EN- 2-
WDRWERWS@\MOENBM@LAF WAB5-C6H4_ p-d -C6H4) A sol ution of

5l o gl do by @anyln ¢ blen i Enslicddngs Hih ppamiatrneikue (40

20 ng) s’irradiation wth S0-wat t

tungsten hah arcm 40 ndlPehd G,Ch (8
m xture %(or gagh 30ﬂn1?rgut P 2R ( ylliérwa&@bot}oag@@énqtm sugk foné hehct i on

react i on Afeaatanpes { ke 2 pﬂoﬁppg&u fBR%?a(rgu? &Qnrp%)hwereea%gécfigﬁcfjre%ﬁondfﬂﬂtﬁ'@ the

was stirred for 30 minutes and then left at r.t. for 16 h. Reaction mixture was worked as

20  above and concentrated. Crude product was purified by column chromatography to furnish

490 mg (63.6% yield, based on allylic alcohol 4f, used) of trioxane 9f mp 118°C.
EXAMPLE 34

ETHYL 3-(4'-CHLORO-[1,1'-BIPHENYL]—4-YL)-BUT-2-ENOATE (COMPOUND

3g, FORMULA 3, R = p-Cl-C¢Hy)

25 To a refluxing mixture of 4-(4-chlorophenyl)acetophenone (8.46 g), I, (5Smg) and Zn
(2.55g) in benzene (200 ml) was added ethylbromoacetate (4.35 ml) dropwise during 30
minutes. The mixture was refluxed for 2 h and then cooled to room temperature. It was
acidified with 10% HCI (75 ml) and benzene layer was separated. - Organic layer was
washed with water, dried (Na;SO4) and concentrated. Crude B-hydroxyester (compound

30 2g, formula 2, R = p- Cl -C¢Ha) was used as such without purification for the preparation
of ethyl 3-(4'-chloro-[1,l'-biphenyl]-4-yl)-but—2-enoate as follows:

To a solution of crude ethyl 3-hydroxy-3-(4'-chlor0-[1,1'—biphenyl]-4-y1)-butanoate (2g) in
benzene (200 ml) was added p-toluenesulfonic acid (3 gm) and was refluxed for 3h 30

minutes. The reaction mixture was cooled, neutralized with NaHCOs solution, diluted

R



600ny of hydroperoxide 5g. The filtrate was chromat ographed on silica gel
to give 260 ng of hydroperoxide 5g. The conbined yield of hydroperoxide
(compound 5g, formula 25 5, R = p-Cl-C6H4) was 860 my (76.7 %vyi & §)AUS 206
8-[(4 -CHLORO [ 1, 1- Bl PHENYL] - 4YL) VI Nl\_(%l 6, 7, 10- TRI OXASPI RO (4,5) DECANE
(TRI OXANE 7ga, FORMULA 7, R =p-Cl-C6H4, RrR2 =-CH2CH2CH2CH2) A sol ution of
3-(4'-chloro-[1,1"-bi phenyl]4yl)-2-butenol (4g, 500gm. and rnethyl ene bl ue
30 (40 ngithiwateeHRIANTEBGC MYET was eptiesteso yeanaliavgr wes Beshedrwith pyater, dried

Cycl open 0.5 m and rochl aric s Y f nd
reactionbﬁﬁﬁﬂ§9%nﬁégm§%P@ng(§¥9?P¥{u d?mﬁﬁgﬁ%ééﬁﬁg¥ﬁg%%ie¥f&% g?&?”?or 48
h. The rgagd k@No Firkisdr 2 MR 7C 00PBNLi¢la) etkthylrudeciivodudi-biphenyl pérylitwed by
col utm chr omat ography to furnish 230 r’r% (33.8%yield, based on allylic

al cohol , 2-¢goaies 6g) famuta 3. RareClrgdlanmpp 2165-907C. 35 14 AL) 20U~ -25
EXAVRLE 35 3-[(4 -CHLORO-[1, 1- BI PHENYL] - 4- YL) - VI NYL] - 1, 2, 5- TRI OXASPI RO
(5,5)° UNDECANE (TRI OXANE 7gb, FORMULA 7, R = p- Cl -C6H4; RL

R2=CHZ CH3. @ aCHIR. O120)[13 -BIBHENYI0-¥1L)-2-BUTENOL (COMPOUND  4g,
3-[(4' -chl oro- 1,1-biphenyl£f4-y1)-2-butenol (49, 500nmg) and net hyl ene bl ue
(40 ng) FQW@&H’Q #:3 =#-$ftl«bhot ooxygenated at 5C for 5 h. Cycl ohexanone

(0.5 n) i ' P dadwandddedas kolatiomoRt ur e
was sti rrrrggggggrwél.%ggl?{yll(?fS%ﬂlgﬁg%%’eﬁi %f%{\%tﬁz?@t ?or 24 h. The (r)eacti on

m xture wigl Gofceiibroalicldbipbendp4yheiudtensals (Jaur 8Bk dnbgryc 6thgm(50 ml)

h t hy tQ, furni.sh 360 50% viel d,. b ic. 10
ror TR eafioahis, | Dndhadhgm e Vebghisd & BeafpE a2t Babiod fiRuE Mo i a
8, R =p- Clerchdd Wil @afeP! UAT Qutkh & 164 NebHOwas alldedlandditehahstl Jayerddyhay - 1

- hydr oxy-"but - 3 -en-2-hydroperoxi de (5g, SOOH%) and nor canphor (500ng) in
chi or of odenaftt60 The preaspitatideds hwadhaeskc with rther anddthe ombmed r ) exdrgt P

reaction mxture was stirred. at r.t, for nd t. eft idt 1rgd (79f 18 h.
The reaCF‘?r&fﬁmﬁ‘?tﬁq'% fride \B(S?%gg i Cgrsorréat%(())%%&’aeﬁd& c%)lﬂg%ﬁ!tﬂr ﬂ:'fl)t &d. Cr%&e pr oduct
was puri fieed d1y3-(4ehlend ] cineprhoguaahyuteniside] tamyed 4f Bl + pw€HChY,) mp.
crystall ?zgit;i on t(o fur n|[sh 420ny (64.6 % yield) of trioxane 8g, mp.
122- 124C13EXAMOLE 37 20 TRI OXANE 99, FORMULA 9, R =p-d -C6H4 A sol ution of
3-(4-chloro-[1, 1- bi phenyl ]-4yl)-2-butenol (4g, 500 ng) and net hyl ene bl ue
(50 ng) in CH3CN (60 m) was photoooxygenated at 5C for 5 h. 2-Adamantanone
(19) and-@ydHIMOROFj1¢1 -BIPHENYH]-6pE)-1v#Y DRON¥eBUEB-ENakt i on ni xture was
stirred at_ r.t. for 2h

HYDROPER(r)XIDE (COMPOUND 5g, FORMULA §, R = p-C]-C¢Ha)

A solution of 3-(4'-chlor0-[1,1'-biphenyl]-4-yl)-2-butenol (4g, 1g) and methylene blue (40

20 mg) in acetonitrile (30 ml) was irradiation with a 250-watt tungsten-halogen lamp at 10°C

while oxygen was passed through the reaction mixture for 5 h 30 minutes. Solid

hydroperoxide separated out during the reaction was collected by filtration to furnish

600mg of hydroperoxide Sg. The filtrate was chromatographed on silica gel to give 260

mg of hydroperoxide 5g. The combined yield of hydroperoxide (compound 5g, formula

25  5,R =p-Cl-C¢Hy) was 860 mg (76.7 % yield).

8-[(4'—CHLORO-[1,1'-BIPHENYL]_-4YL)VINYL]-6,7,10-TRIOXASPIRO 4,5)
DECANE (TRIOXANE 7ga, FORMULA 7, R = p-Cl-C¢Ha, RiR; =-CH,CH,CH,CH,)

A solution of 3-(4'-chloro-[1,1'-biphenyl]4yl)-2-butenol (4g, 500gm) and methylene blue

30 (40 mg) in CH3CN (30 ml) was photooxygenated at 5C for 5 h. Cyclopentanone (0.5 ml)
and hydrochloric acid (5 drops) were added and reaction mixture was stirred at r.t. for 1.5h

and then left at r.t for 48 h. The reaction mixture was concentrated. Crude product was
purified by column chromatography to furnish 230 mg (33.8% yield, based on allylic

. alcohol, 4g used) of trioxane 7ga m.p. 105-107°C.
35 '



and then left at r.t for 16 h. The reaction m xture was worked up and
concentrated. Crude 25 product was purified by colum chromatography to
furni sh 560 ng (69.14%yield, based on allylic alcohol 4g, used)Taf AUG 2008
trioxane 99, mp. 112-115C. FOLLOW NG,THE ABOVE PROCEDURE THE FOLLOW NG

TRI OXANES WERE PREPARED: 30 S. No. Tl;2 oxane mp. %Yield 1. 8-[(4

- Cycl opentyl phenyl ) vinyl]-6,7,10- oil 52.7 trioxaspiro- [4,5] -decane
(trioxane 7aa, fornula 7, R = cycEXAMPLE35SR1 R2 = - CH2CH2CH2CH2) 1 4 Aug

200 -26 T I _
* oo (] ABREF I PresRYL 4 BTN R TRION ARy 200 587 o =
50.6 trUNm:&(DANE(S@mﬂmw?bacmmm/aa 7, R= cypsl oPent@{Hy; RIRR2=

- CH2CH2CH2CH2CH2 4-cycl opent yl phenyl )VI nyl - ,5- Al 29.1

tri oxaspRr%CﬁECH)éHm@Haﬁgz()l ad, fornula 7, R=cycl opent yI

R1R2—-CH 2 f : apent vl
R1 95 97%%?H %gé%%g@%y @6&%)&%3—4%101 g 6g3 a‘rll'iRln{)eggyxﬁiebel onél ng
t o nor cagmhag) @r@HF(CISa@@ilea@s BBotobkygenated apEhtfpt p h7 Cytlohoseanee (el oripi ng to
adamant ane group (9a 74-76C 49.4 R = cyclopentyl) 8. 3,.3- tttn [4'
-cycl ohesid Wﬂqrw agyd (5 Gapsavere g¢ried ang reachjo mlﬁgglgn‘@as(sﬁlﬁ g)%g’ﬁt a}bla

formul a
s 1 vi g e ISV PRSI b Fhe ?%a)gg%b%%gf@kg%'%&gﬁ@#e&@hg@gf@gﬁ@zz| 0

6-[(4 ~cy mﬁf?wowdqmﬂmxzhﬁomamgraphwe fitoisiz B60 1gA50% wedigeedian ilylicrd
( rIlOOXaneg,7us<3d) Jf?rrlg(ualr127gb m.p. 1(@/?1 QEexyI ]
EXAMPLE 36
TRIOXANE 8g, FORMULA 8, R = p-Cl-C¢H4
To a solution of 3—(4'-chloro-[1,ll-biphenyl]-4y1)-1-hydroxy—but—3-en-2-hydroperoxide (Sg,
500mg) and norcamphor (500mg) in chloroform (100 ml) was added hydrochloric acid (5
15  drops) and the reaction mixture was stirred at r.t. for 1 h and then left at .t for 18 h. The
reaction mixture was worked up as above and concentrated. Crude product was purified by
column chromatography on silica gel followed by crystallization to furnish 420mg (64.6 %
yield) of trioxane 8g, m.p. 122-124°C.
EXAMPLE 37
20 TRIOXANE 9g, FORMULA 9, R =p-CI-C¢H4
A solution of 3-(4'-chloro-[1,1'-biphenyl]-4yl)-2-butenol (4g, 500 mg) and methylene blue
(50 mg) in CH3CN (60 ml) was photoooxygenated at 5°C for 5 h. 2-Adamantanone (1g)
and hydrochloric acid (5 drops) were added and reaction mixture was stirred at r.t. for 2h
and then left at r.t for 16 h. The reaction mixture was worked up and concentrated. Crude
25  product was purified by column chromatography to furnish 560 mg (69.14% yield, based
on allylic alcohol 4g, used) of trioxane 9g, m.p. 112-1 15°C.
FOLLOWING THE ABOVE PROCEDURE THE FOLLOWING TRIOXANES

WERE
PREPARED:
30
S.No. Trioxane m.p. % Yield
1. 8-[(4-Cyclopentylphenyl)vinyl]-6,7,10- oil 52.7
trioxaspiro-[4,5]-decane (trioxane 7aa, formula
7,R= cyclopentyl; RiRy= -CH,CH,CH,CH»)




tlrl 3-[(4- Q/((:ISOQ)exyljphenyl %vi nyl]-1,2,5- 60-62C 74.3

| oxaspi ro(5, 5)undecane (trioxane 7bd, fornmula 7, R= ¢

CH2CH2CH2CH2CH2-) 12. Tri oxane 7be, formula 7, R = cycl gﬁgc?xw ﬂ@@ Zﬂl]ﬁ
Rl R2=- CH2- CH2- CH( Ph) CH2CH2- 109C 13. % et hyl - 3- rret hyl -6-[4 -cycl ohexyl

20 phenyl)vinyl]-1,2,4-trioxane (7bf, “2%0ormul a 7, = cycl ohexyl, R1, R2—
CH3, -CH2CH3) 14. 3 -Methyl-3 -propyl-6- [4- cycl ohexyl Gl 28.1

phenyl yvinyl] -1 ,2,4-trioxane (7bg, formula 7, R = cyclohexyl Rl, R2=

CH3, * - GRCHZCHBYiodne anb| (onmlecT A exasklppentyl ) Ri [99+1006, 760G~ 43- 45C 39. 4

tri oxagpi ro (4R§)= decepeCcHCH,OHMl a 7, R=cyg£Cohexyl|, Rl

- R2=- CHZ2=CH2- =
i R J@Izsformﬂ als7,58Rc=|sp@ ohexyl, Rl R2
90-92C |50. 5 m E‘%‘%ﬁg %g% (HR)g $HRGHR 17. Tiji oxane belonging to
2

nor canphor gr o hex 18. Tri oxane bel ongin
adarrantane—gJ— 1 19 Hléyl;@lquﬁcz )1 to735f1(4 grng 1o
- cycl ohieht yl phér[ﬂ/‘f‘fw ﬂ@ﬂn}y 5‘3?“2)‘51“%%%{70 50 q’oxaspl F6- [5 , 5]-undecane
(trioxane |ca, H&wsRira (7, 6)¢@dﬁcaé’§ 'gz CH2CH2CHRCH2CHR- ). 1 4
AU 6 2006 - 27 Regyclapanatan&R Rty CH CHz L cycl ofeptyl : 58-60C 45.9
RIR2 =-[CH2- CH2-CBHK)C( CH3) 2CH2CH3) CH2CH2 21, 8-[(4 '
-cycl ohept yl p[’l&lﬁb@b@ﬁﬂ Tad, fforola TOR ©ickclopentyly RofdsHl £o(|475) decane
]£7cc, }‘ or rqrul a TR,RCHLYH) Q)“Bf(g(gﬂh)z(ﬁ-f[z(FQ;):éJ}Qm}zG-IZ- CH2- ¢H2 22. Triloxane 7cd,
or mul arg, R TG ¥GhQTERsMing B relantth E%p &a (0H29CH2-|Q9( Ph) - CH2- CH2-) 23.
Tri oxang bel ongiﬂgyglgpe%gylfarrphor group(80 5-68C 38.6 | R = cycl oheptyl)

N

7. Trioxane belonging to adamantane group (9a 74-76°C | 49.4
R = cyclopentyl)

8. 3,3-dimethyl-6-[4 -cyclohexylphenyl]vinyl- 54-55°C | 76.9
1,2,4-trioxane (trioxane 7ba, formula 7, R =
cyclohexyl)

9. 3-Decyl-3-methyl-6-[(4'-cyclohexylphenyl) oil 31.1

vinyl]-1,2,4-trioxane (trioxane 7bb, formula 7,
R = cyclohexyl)

10 6-[(4-cyclohexylphenyl)vinyl]-3-phenyl-1,2,4- |86-88°C | 44.7
trioxane (trioxane 7be, formula 7, R =
cyclohexyl]

11 3-[(4- Cyclohexylphenyl)vmyl] 1,2,5- 60-62°C | 743

trioxaspiro(5,5)undecane (trioxane 7bd,
formula 7, R= cyclohexyl, RjR; = -
CH,CH,CH,CH,CH;-)

12. Trioxane 7be, formula 7, R = cyclohexyl, [107- 63.3
R1 R2=-CH2-CH2-CH(‘P1’1)CH2CHz- 1 090C
13. 3-ethyl-3-methyl-6-[4 -cyclohexyl 01l 20

phenyl)vinyl]-1,2,4-trioxane (7bf, formula 7, R
= cyclohexyl, Ry, R,= CHj, -CH,CHj)

14. 3-Methyl-3-propyl-6- [4-cyclohexyl 01l 28.1
phenyl)vinyl]-1,2,4-trioxane (7bg, formula 7,
R = cyclohexyl, Rj, Ry= CH3, -CH,CH,CHjy)
15. 8-[(4-cyclohexylphenyl)vinyl]-6,7,10- 43-45°C 1394
trioxaspiro (4,5) decane (7bh, formula 7,
R=cyclohexyl, Ry R,=-CH,-CH,-CH,-CH,-)

16. Trioxane7bi, formula 7, R = cyclohexyl, Ry R, 90-92°C | 50.5
= CH,-CH,-CH(C(CH3),CH,CH3)-CH,CHo-

17. Trioxane belonging to norcamphor group(8b 70-71°C | 40.8
R = cyclohexyl)

18. Trioxane belonging to adamantane group (9b 75-76°C | 58.8
R = cyclohexyl)

19. 3-[(4-cycloheptylphenyl)vinyl]-1,2,5- — |55-57°C | 50

trioxaspiro-[5,5]-undecane  (trioxane  7ca,
formula 7, R = cycloheptyl; Ry R, = -
CH,CH,CH,CH,CH,-).




24. Trioxane bel onging to adamantane group (9c oi
25. 3-ethyl-3-nmethyl-6-[(4-cycl ooctyl phenyl) oi
vinyl]-1,2,4-trioxane (conpound 7da,

-cycl ooctyl phenyl )vinyl]- 1,2,5- 58-6
(trioxane 7db, fornula 7, R = cycl ooctyl;

50.6 R = cycl oheptyl)

28.7

formula 7, R = cyclooctyl) 264 B-AUX 2006
47.8 trioxaspiro-(5,5)-unéecane

Rl R2 = - CH2CH2CH2CH2CH2-) 27.

3-[(4 -cyclooctyl phenyl)vinyl]-1,2,5- oil 28.3 trioxaspiro-(6,5)-dodecane
(trioxane 7dc, formula 7, R = cvclnnrtvl RL R2 = - CHRCHRCH2CH2CH2CH2-)
28. Tribxane Tddoxérer foh.aformuRk Z Bytl oskoheptyl RIB6BE- 9AER9. 5 =
CH2- CH2} CH( Ph) RGRiR- C}Q-}CHBC}B431MXCEWbCHd@HwF)henyI)V|nyI] 6,7,10- Q|
45.5 trioxaspiom(CH,5) undecane (7de, fornmula 7] R = cycl oheptyl,| RIR2 =
CH2- CH2F &2 CH%[ .% clofédtd DVEb-gnroul a 7, |G cycliasctyl, RIR2 89-91C
51.7 =] CH2- CiHg; &@é% ékg 2733{:Jm|oxane bel onging |to
gggﬁggPhor QFOQQQ ol R 2CH zﬁbng;yl 32. Trigxane bel onging to
6-[([1. 1 12451 pi phe ﬁ% ghgl ul :8;!% cy}fi@é;ﬁw L%?S %0 | ¥ i oxane (7ea,
formul a7, R=PRNM"RT (P ) 2)2/1 8 -
1- bi pheh§d] - 4y Tyiexpya pelenging tq- _nopeppiphgs, &rouE@F (%@%pro 3£ 5) dedane (7eb,
formula| 7, 104® RepHoheRIRP =- CH2CH2CH2CH2- ) 35.
3-[([1, L-bi phenyl]-4y1)vinyl]-1,2,5-trioxaspird 96-98C 46.1 (5,/5) undecane
(7cc, fopanl a|TroReRbelbigieg o adGhRCHROERCAGHD) 36. | 50.6
3- Decyl 3-N®tryi @yaéﬁéxﬁ)blphenyl] 4-y1)- 86-90C 27 |inyl]-1,2,4-trioxane
(led, fornula|7, R=P R2=CH3, -CH2(CH2)8CH3) 1 4 |AU G 200
25. 3 -ethy1-3-methyl-6-[(4 cyclooctylphenyl) oil 28.7
vinyl]-1,2,4-trioxane  (compound Tda,
formula 7, R = cyclooctyl)
26. 3-[(4 -cyclooctylphenyl)vinyl]-1,2,5- 58-60°C | 47.8
trioxaspiro-(5,5)-undecane  (trioxane  7db,
formula 7, R = cyclooctyl; Ry R, = -
CH,CH,CH,CH,CH,-)
27. 3-[(4 -cyclooctylphenyl)vinyl]-1,2,5- oil 28.3
trioxaspiro-(6,5)-dodecane  (trioxane  7dc,
formula 7, R = cyclooctyl; Ry R, = -
CH,CH,CH,CH,CH,CH,-)
28. Trioxane 7dd, formula 7, R = cyclooctyl, RjR; [95-97°C | 39.5
= CH,-CH,-CH(Ph)-CH,-CH,-)
29. 8-[(4 -cyclooctylphenyl)vinyl]-6,7,10- 0Oil 45.5
trioxaspiro(4,5)undecane (7de, formula 7, R =
CyCIOheptyl, R,;R; = CH,-CH,-CH,-CH>-)
30. Trioxane 7df, formula 7, R= cyclooctyl, R|R; 89-91°%C |51.7
= CH,-CH,-CH(C(CHj3),CH,CH3)-CH,CH,-
31. Trioxane belonging to norcamphor group(8d |oil 47.5
R = cyclooctyl)
32. Trioxane belonging to adamantane group (9d |oil 44.4
R = cyclooctyl)
33. 6-[([1,1 -biphenyl]-4yl)vinyl]-3-phenyi-1,2,4-  [110- 70
trioxane (7ea, formula 7, R=Ph, R;,R; = H, 112°C
Ph).
34. 8-[([1,1 -biphenyl]-4yl)vinyl]-6,7,10- 102- 45.1
trioxaspiro (4,5) decane (7eb, formula 7, 104°C
R=Ph, R]Rz =-CH2CH2CH2CH2-)
35. 3-[([1,1-biphenyl]-4yl)vinyl}-1,2,5-trioxaspiro 96-98°C | 46.1
(5,5) undecane (7ec, formula 7, R=Ph, R|R; =
-CH,CH,CH,CH,CH,-)
36. 3-Decyl-3-Methyl-6-[([1,1 -biphenyl]-4-yl)- 86-90°C |27
vinyl]-1,2,4-trioxane (7ed, formula 7, R=Ph;

R;, R,=CHj3, -CH,(CH;)sCH3)



-28 37. 3,3-Dinethyl -

6-[([1, 1" -bi phenyl]-4yl)vinyl]- 90-92C 37.2
1,2,4-trioxane (lee, formula 7, R=Ph, Rl, R2 = CH3,CH3) 38. Trlox?'ng é 205
formula 7, R=Ph, Rl R2 = - 150- 81 CHZCHZCH( Ph) CH2CH2- 154C 39 T 64an 0
|l eg, formula 7, R=Ph, RIR2 = CH2- 94- g?C 85.5
CH2- CH( C( CH3) 2CH2CH3) - CH2CH2- ) 40. 3" [([1,1 -biphenyl]-4yl)vinyl]- 1,2,5-
90-92C 24.6 trioxaspiro(s, 6)dodecane (7eh, formula 7, R=Ph, Rl RZ2 =
CH2CH2CH2CH2CH?2 CHP-) 41. Trioxane bel onging to nor canphor group(8e 86-90C
45.1 RSh) 403, 3Tinetand-l6B) Bhihegyli-dyddayint a}96-37Gup 379 94- 96C 71. 04
R=Ph) 43. 3 , BiDi4aeiohye Fef,(farrhulofoREPH, B, Roisphenyl ] -4- 92-95C 69.7 yl)-
vinyl]-11,2, 4-1CHeXahg (7fa, formula 7, R = -Br-06l—|4; R1, R2=CH3]| CH3) 44.
Uy L e o o 7| Kl of SOk | M, RoLOLb, CHCHE)
vinyl]-i1, 2, 4- rrru a r - :
45.y3-[(4-bro Cﬁ?éﬁg@lg ég%ﬂ{ 4- yl) Vi nyI ] pl 21550-(3 118- 47 tri hxaspiro

5,5 gecane 7T C O ||u| o H4: R2=CcH2cH2CH2 CH2 CH2 -
56, Tt i|otane i%%f i%}‘ﬁm CR 5. | 855 - )
=- CH2_QH2-CHf 3 DAC 4 -[(4' -brom- [1 ]

- bi pherfh] - hylhiv hyatpng ) yl)mosﬂ]mz& 66.6 tr|98:025pi 18464, 5) décane (7fe,
fornumg 7, R FtribgaQiro,Gdodsians KlehR2 ferm@Me- CH2- CH2- CH2-) 48. Tri oxane 7ff,
formul § 7, R ERpPBrRG5H4 CERCHRZHIOH,CI86CH,-) = CH2- CH2- CH( Ph) - CH21 CH2- 106C
49. TrijoXane DPElioxegie t@ldngindoioC asihthbher @u(pte 8820°d2[85 1R = p- Br- C6H4)
124C 5Q. Tri oxpappypel onging to adamantane group (9f 118C 63.6 R
=p-Br-(6H4) 51. 8-[(4-chloro-[I,1 -biphenyl]-4yl)vinyl]-6,7,10-|105- 33.8
tri oxasni o (A R« AE IS I adaidiing droug(Je [B456°C | 71.04

R=Ph)

43, 3,3-Dimethyl-6-[(4 -bromo-[1,1 -biphenyl]-4-  [92-95°C | 69.7
yl)- vinyl}-1,2,4-trioxane (7fa, formula 7, R =
p-Br-C6H4; R[, R2=CH3, CH3)

44, 3-Ethyl-3-methly-6-[(4 -bromo-[1,1-biphenyl]- [82-85°C | 37.5
4-yl)- vinyl}-1,2,4-trioxane ( 7fb, formula 7, R
=p-BI'-C6H4; R], R2=CH3, CHzCH3)

45. 3-[(4-bromo-[1,1 -biphenyl]-4-yl)-vinyl]-1,2,5- [118- 47
trioxaspiro (5,5) undecane (7fc , formula 7, R 120°C
=p-Br—C6H4; R1 R2=CH2CH2CH2CH2CH2-)

46. Trioxane 7fd,formula 7, R = p-Br-C¢Hy4, R Ry [122- 60
= =-CH2-CH2-CH[C(CH3)2CH2CH3]-CH2-CH2- 1240C

47. 8-[(4'-bromo-[1,1'-biphenyl]-4yl)vinyl]-6,7,10- |104- 66.6
trioxaspiro (4,5) decane (7fe, formuma 7, R = 106°C
p-Br-C6H4, R] R2 =-CH2-CH2-CH2-CH2-)

48. Trioxane 7ff, formula 7, R = p-Br-C¢Hs4, R; R, |104- 66.6
= CH,-CH,-CH(Ph)-CH,-CH,- 106°C

49. Trioxane belonging to norcamphor group(8f |122- 42.8
R = p-Br-C¢Ha) 124%C

50. Trioxane belonging to adamantane group (9f |118°C 63.6
R =p-BI‘-C6H4)

51. 8-[(4-chloro-[1,1-biphenyl]-4yl)vinyl]-6,7,10- |105- 33.8
trioxaspiro (4,5) decane (7ga, formula 7, R = 107°C
p-Cl-C5H4, R1R2 =-CH2CH2CH2CH2-)

52 3-[(4-chloro-[1,1 -biphenyl]-4-yl)-vinyl]-1,2,5- [109- 50
trioxaspiro (5,5) undecane (7gb , formula 7, R 111°C
=p-C1-C6H4; R] R2=CH2CH2CH2CH2CH2-)




-Cl-C6114, RIR2 =-CH2CH2CH2CH2-) 52

3-[(4-chloro-[1, 1-bi phenyl]-4-y1)-vinyl]-1,2,5- 109- 50 trioxaspjro Ezf@
undecane (7gb , formula 7, R 111C =p-C-C6H4; Rl R2:CI—I2CI—I2CI—I2CI—I2t:é12A§J i 6
AU & 2000 -29 53. Trioxane 7gc, forngéa 7, R =p-Cl-C6H4, Rl R2 145- 24.4
= CH2CH2CH( Ph) CH2CH2-) 148C 54. Trioxanhe 7gd, formula 7, p-d-C6H4, RIR2 =
115- 35.3 CH2- CH2- CH C(CH3) 2CH2CH3] - CH2CH2- 118C 55. 3 -Ethyl -3
-methyl -6-[(4'-chloro- [1,1 '-biphenyl] - 70-72C 67.7
4y1) vi n\d3] - 1, PTAetane Fganfermialgd, Rf-op-@HGHZ, RIR=1p5-C1- CoR4.4 R1, RR =
CH3, CHACH3) 56= CH,CekarEPREIDOG,Ng t 0 nor canphgqr oup(8g, 122-164.6 R =
p- Cl- CgH4) 124C 57. Tri oxane belonging to adarrgf]i? e group (9g,|112- 69.14
R =p- Ssiﬂg?n{) 3?1;lild8§anep‘7\éll', lmt(% p_eeutté?\%z ¥ R, DgIaNT T mbgnat ackivity of

usi mul tidru resj|stan

strain |of Pl asgoaﬁju@ﬁa?g?@#% gezrdlkgkm §élﬁtﬁ SW 51880@ ce. Ge%er al Procedure:
Random tbr-ed—s¥ } =4k o)) na%“l ated
i nt r aperit oneaf X Hedy s (4pchlomatly - p?ﬁaél es Zﬂ day zero. The
treat mants wit AyDviedi-12ehisionaes (Tger oray fered to group of 5|mce each
at difflerent dp$8-CelseRs FoargiingHiOHpet ween 24F 96 nm/ kg/ day. The treat ment
was adniie. st ef #doxdna tetingangus c ndraamplout grofip8g4|128onse¢@tiove days (day 0-3).
Bl ood gnears fRomp-©iggHL,ENtal nice were obserpded’®n day 4 and 7, day 10

and thgreafter at regular intervals till day 28 or death of the aninmal.

The parasi TaeiiraokfE el RMRinday éﬁaﬁ@ﬁtam@%&ﬁ{?ﬂ, Wibh thegyehi cle control

group and the Rr%ﬁ_%rll_tcsiiw)presm on of parasi aerptlgo@n 15 treated groups was

cal cul ated—For—determmngthe curative dose of —a cornpound—tte treat ed

m ce wer rv il 8. The dose at which no parasitaem a devel op

during t“ﬁg%mg&‘i}%n“ﬁgﬁygﬁhas been reported as the curative dose. The

anti-nalarial data is summarized in table 7. Table 7: ANTI MALARI AL ACTI VI TY

OF TRI OXANES, %P8} IH B EO0RSatdAOM B0 DR B i ¥

Cur e?/treat e&ﬁ%ﬁﬂ}ﬁﬁwéﬁ) n%Hr%(ng}l Cgﬁgp/lléssi%ﬁ oﬁlatljéaaoldf 6 mlébmu rué)
resistant strain of Plasmodium yoelii Nigeriensis in swiss mice.

General Procedure: Random bred swiss mice of either sex (20+2gm) were inoculated

intraperitoneally with 1x10° P. yoelli (MDR) parasites on day zero. The treatments with

test compounds were administered to group of 5 mice each at different dose levels ranging
10  between 24-96 mg/kg/day. The treatment was administered via intramuscular route for 4

consecutive days (day 0-3).

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 parasitaemia level on day 4 was

compared with the vehicle control group and the present suppression of parasitaemia in
15  treated groups was calculated. '

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

reported as the curative dose. The anti-malarial data is summarized in table 7.

Table 7: ANTIMALARIAL ACTIVITY OF TRIOXANES AGAINST P.yoelii IN
20 MICE

Compd. Route Dose No. Of % Cured/treated
No. Mg/kg Animals Suppression
on Day 4
Taa L.m. 96 5 100 0/5
oral 96 5 100 5/5
7ab im. 96 5 77.56 0/5
5

oral 96 100 0/5



7aa i.m 96 5 100 0/5 oral 96 5 100 5/5 labi.m 96 5 77.56 0/5 oral 96 5
100 0/5 1 4 AUK 2006 -30 lac i.m 96 5 84.94 0/5 oral 96 5 100 5/5 |ad
i.m 96 5 48 0/5 oral 96 5 88.68 0/5 Tae i.m 96 5 43.58 0/5 ordl4 ¢d/& 2002
100 0/5 7ba i.m 96 5 71.26 0/5 oral 386 5 100 0/5 7bc i.m 96 5 41.98 0/5

oral 96 5 95.64 0/5 7bdi.m 96 5 71

3 0/5 oral 96 5 100 5/5 7be i.m 96

591.6 0/5 oral 48 5 100 5/5 7bf i.m 96 5 71.26 0/5 oral 96 5 100 0/5
7bh i.m %ac4 100 it oral 9% 4 100 4/ 45 7bi |.m8PH 5 58.01 @5 ornal 96 5
100 5/% 7ca i.m 9@l5 62.18 95 orjal 965 100 1 /10 7cbji.m5/96 5 §6. 31
0/5 onal 798 5(100i%{5 7¢d 1.9 96 |5 58.447 O/b orgd 96 b 100p/8/5 fdb i.m
96 5_9.5 0/5 orjal 96,15 100 5/& 7dd i.m596 5|73.&lg$/5 |oralp86 5 100 4/5
rde i TSRSTRTAYS 96 5 43.58 0/5
oral 96 5 100 0/5
7ba 1.m. 96 5 71.26 0/5
oral 96 5 100 0/5
7be 1.m. 96 5 41.98 0/5
oral 96 5 95.64 0/5
7bd im. 96 5 71.73 0/5
oral 96 5 100 5/5
7be 1.m. 96 5 91.6 0/5
oral 48 5 100 5/5
7bf 1.m. 96 5 71.26 0/5
oral 96 5 100 0/5
7bh 1.m. 96 4 100 1/4
oral 96 4 100 4/4
7bi 1.m. 96 5 53.01 0/5
oral 96 5 100 5/5
Tca 1.m. 96 5 62.18 0/5
oral 96 5 100 1/5
7cb 1m. 96 5 86.31 0/5
oral 96 5 100 5/5
7ed 1.m. 96 5 58.17 0/5
oral 96 5 100 2/5
7db 1.m. 96 5 9.5 0/5
oral 96 5 100 5/5
7dd im. 96 5 73.81 0/5
oral 96 5 100 4/5
7de 1.m. 96 5 574 0/5
oral 96 5 100 3/5
7df im. 96 5 0 0/5
oral 96 5 100 3/5
7eb 1.m. 96 6 100 6/6
oral 96 5 100 0/5
Tec 1.m. 96 4 100 0/4
oral 96 4 100 4/4
Tee im. 96 5 60.9 0/5
oral 96 5 96.8 _ 0/5
Tef L.m. 96 5 42.7 0/5
oral 96 5 100 2/5
Teg i.m. 96 5 87.6 0/5
oral 96 5 100 3/5
7eh 1.m. 96 5 92 0/5
oral 96 5 100 4/5
7fa im. 96 5 83.7 0/5
oral 96 5 died -
7fb im. 96 4 51.41 0/5
oral 96" 4 100 0/5




oral 96 5 100 3/5 7df i.m 96 5 0 0/5 oral 96 5 100 3/5 7eb i.m 96 6 100
6/6 oral 96 5 100 0/5 7ec i.m 96 4 100 0/4 oral 96 4 100 4/4 1§e,}%%rggpg_
96 5 60.9 0/5 oral 96 5 96.8 0/5 7ef i.m 96 5 42.7 0/5 oral 96 5 2
legi.m 96 5 87.6 0/5 oral 96 5 10Q38/5 7eh i.m 96 5 92 0/5 oral 96 5
100 4/5 7fai.m 96 5 83.7 0/5 oral 96 5 died 7thi.m 96 4 51.41 0/5
oral 96 4 100 0/5 7 4 AUG 20U6. -31 7fc i.m 96 5 46.4 1/5 oral 96 5 100

5/5 71d i7fen 48 5ibml.09/0/5 % al 96 5 88.39 pP/5 44fle i.I/m 96l/34 89.4 0/5
oral 96 4 100 3/5 éfdl i.m 9&4 46.]1 0/5 oral 96180100 2/5 Ba i.m 96 5
81.23 Q/57¢gal {96 Pml00 B/5 A/ 1. m 96 H 100 3/ >%1.@ral 48 6 (k90 6/ ¢ 8c
i.m 96 5 43.5% 0/ g oral 96 g 1003/5 He i.m 91 100 1/4 gsal 96 4 100
4l 4 Tte im. % 4 89.4 0/5
oral 96 4 100 3/5
71f i.m. 96 4 46.1 0/5
oral 96 4 100 2/5
8a 1.m. 96 5 81.23 0/5
oral 96 5 100 5/5
8bh 1.m. 96 5 100 3/5
oral 48 6 100 6/6
8c 1.m. 96 5 43.55 0/5
oral 96 5 100 3/5
8e im. 96 4 100 1/4
oral 96 4 100 4/4
8f 1.m. 96 5 100 0/5
oral 96 5 100 5/5
9a im. 96 5 81.23 - 0/5
oral 96 5 100 5/5
9b im. 96 5 82.16 0/5
oral 96 5 100 5/5
9¢ 1.m. 96 5 74.57 0/5
oral 96 5 100 5/5
9d 1.m. 96 5 60.12 0/5
oral 96 5 100 5/5
9e¢ 1m. 96 6 100 0/6
oral 96 6 100 6/6
9of 1.m. 96 5 92.4 2/5
oral 48 5 100 5/5
9¢g 1.m. 96 5 100 -
oral 96 5 100 3/5




8f i.m 96 5 100 0/5 oral 96 5 100 5/5 9ai.m 96 5 81.23 0/5 oral 96 5
100 5/5 9b i.m 96 5 82.16 0/5 oral 96 5 100 5/5 9c i.m 96 5 74.57 0/5
oral 96 5 100.5/5 9d i.m 96 5 60.12 0/5 oral 96 5 100 5/5 9e i1 A9E 2006
100 0/6 oral 96 6 100 6/6 91 i.m 9635.92.4 2/5 oral 48 5 100 5/5 9g i.m
96 5 100 - oral 96 5 100 3/5 14 AIf 20U~ -32 CLAIMS 1. Novel substituted
1,2,4-trioxanes of formula 7 having antimalarial activity, wherein R
repr esetlsABYI8| oal kyl groups sel ected fromthe groups consisting of
cycl opentyl, 5 cycl ohexyl, cycloheptyl and cycl ooctyl or aryl groups
sel ected from phenyl, 4- bronophenyl and 4-chl orophenyl, R and R2
represent hyNovgesubstithited! 1,4 atigkansed ffotradla f7riamingentiyphlariel deyibity, prlapsih  and

decyl, aryl selected fraom phenyl, or part of a cyclic systemsuch as
cycl opent ane R Wﬁqsﬁﬁéﬁéﬂ%a,lggu%%‘fﬁstsﬁ 6§d dipen GireRramRs, COHE‘%‘{%%@‘;YFEH’S‘}WQCI o(2
. 2. 1s) hept ang, ;103 RepthP abdieyQobiit % Relected: rdRVSHenyl, 4-
1, 2, Z-t ri oxands asgglr}?iérregpt%n aﬂ_{a? m 1 &h%rr gyn gﬁu ssgieg ecorrrpouI?{deg) havi ng t he
structural f brombpheddaamb dashlsiophanyheR pwnd 18, @ite®nOhRirogen, alkyl group
selected from methyl, ethyl, propyl and decyl, aryl selected from phenyl, or part of
a cyclic system such as cyclopentane, cyclohexane, substituted cyclohexane,

cycloheptane, cyclo(2.2.1)heptane, adamantane.

10
CH
2 0—0 Ry
O R,
R
7
2. Novel 1,2,4-trioxanes as claimed in claim 1 wherein the said compounds having the
structural formula 7aa-ae as shown below:
15
CH
2 0—0 ><R1
O R,

7aa R;=R,=-CH, CH, CH, CH,.
7ab R,=R,=-CH, CH, CH (Ph) CH,CH,-
20 7ac R, =R, = -CH, CH, CH,CH,CH,.
7ad R,-R; = -CH, CH, CH, CH,CH,CH,.
7ae R, - Ry = -CHy-CHy-CH[C(CH;),CH,CH;3]-CH,CHy-

3. Novel 1,2,4-trioxanes as claimed in claim 1-2 wherein the said compounds having the

25 structural formula 7ba-bi as shown below:



\ OR 7aa RR=R =-CH2 CH2 CH2 CH2_ lab Rl = R2 = -CH2 2 CH (Ph)
CH2CH2- 20 lac Rl1 = R2 = -CH2 CH2 CH2CH2CH2 lad RL = R2 = -CH2 CH2 CH2
CH2CH2CH2_ Tae Rl = R2 = - CH2- CH2- CH[ C( CH3) 2CH2CH3] - CH2CH2- 3. NoYdl AUG 2005
1,2,4-trioxanes as clainmed in claim115;2 wherein the said conpounds havi ng
the 25 structural fornmula 7ba-bi as 3 own below '1l 4 AUG 2GJ~ -33 CHz
OOR- \' I ORz 7ba RlI= R2 =CH3 5 7bb Rl= CH3; R2=-CH2 (-CH2)8-CH3 7bc
Rl= H, R2= phenyl 7bd Rl =R2= - CH2CH2CH2CH2CH2 7be Rl= R2=
- CH2CH2- CH( Ph) - CH2CH2- 7bf Rl= CH3; R2 =,, CH2CH3 10 7bg Rl = CH3; R2 =

- CH2- CH2- CH C( CH3) 2CH2CH3] - CH2CH2- 4, DNe 1,2\4-trioxanes as clained in
claim1-3 wherein the said conpo aving the A15 structural formula
| ca-cd as shown below. C F~ OO

7 RL =R =-CH2
% CH8)2 PP CH3] - CH2CH2- 20 7cc Ril=
R2 = -CH2 -CH2- CH2- CH2 7d R2= - CH2CH2- CH( Ph) - CH2CH2 5. Novel
1,2,4-trioxanes as cl ai claim1-4 wherein the said conpounds havi ng
the structural forrmula Idaxdf as shown bel ow. 25

7ba R; =Ry =CH3
5 7bb R, = CHs; Ry=-CH;.(-CH,)s-CHs

7be R; = H; R,= phenyl
7bd R, =R,= -CH,CH,CH,;CH,CHo-
7be R, = Ry= -CH,CH,-CH(Ph)-CH,CH,-
7bf R; = CHj. Ry =, CH,CH3

10 7bg R, = CH3, R, = -CH,CH,CH;
7bh R, = R;= -CH,CH,CH,CH,-
7bi R;=R; = -CH,-CH,-CH[C(CH3),CH,CH3]-CH,CHa-

4. Novel 1,2,4-trioxanes as claimed in claim 1-3 wherein the said compounds having the

15 structural formula 7ca-cd as shown below:

C
k 0—0 Ry

O R,

" 7ca R-R, = -CH, -CHy-CH,-CH,-CH,-
Teb R, -R, = -CH,-CH,-CH[C(CH3),CH,CH3)-CH,CH,-
20 Tee Ry =R, = -CH, -CH,-CH,-CHy-
7ed R, = Ry= -CH,CH,-CH(Ph)-CH,CH,-

5. Novel 1,2,4-trioxanes as claimed in claim 1-4 wherein the said compounds having the
structural formula 7da-df as shov‘vn belovu_/:

25 .



14 AUK 2006 -34 CHz OOR \ ORz lda Rl, = CH3; R2= -CH2CH3 7db Rl1- R2=
-CH2 -CH2-CH2-CH2-CH2 5 7dc R1- R2=-CH2-CH2-CH2-CH2-CH2_ CH2_ 7dd R =
R2=-CH2_CH2 CH (Ph) CH2CH2- 7de R1=R2= - CH2CH2CH2CH2 7df Rl1=R2 = 1

- CH2- CH2- OH[ O CHB) 2CH2CH3] - CH2CH2- 6._3hovel 1,2, 4-trioxanes as cl ai mbdAiG 2008
claim11-5 wherein the said conpounds %avi ng the 10 structural formula

| ea-eh as shown below CH2 OO0 R~ / OR2 lea Rl = H R2= phenyl 7eb Rl=
RZ = -CH2 CH2 CH2 CH2_ 7ec Rl= R2 = -CHgCd CGHGRCH2_ 15 led Rl = CH3;
R2 = -CH2_(-CH2)8-CH2_ lee R1 = 7ef RI\= = -CH2 CH2 CH (Ph)
CH2CH2 7eg R1- R2 = -CH2- CH2- CH & C CH3] - O2CH2- 7eh Rl= R2 = -CH2
CH2 CH2 CH2CH2CH2_ 20 7. Novel . / trioxne%a claimed in claiml-6

he

wherein the said conpound 5 o™ structural Fornmula 7fa-ff as shown
below CH OO i Br 1 A -35 7fa Ri, R2 =CH3 7th RL = CH3 ; R2 =
CH2CH3 7fc R = R2= -CH2G ZH2CH2 7fd R1 =

- CH2- CH2- CH[ C( CH3) 2CH2CH3[~CHZ2CH2- 5 7fe Rl= %:_- CH2CH2CH2CH2 7ff Rl= R2=

- CH2CH2- CH( Ph) - CH2CH2 7da Ry, = CHs, Ry= -CH>CHy
7db Ry = R,=-CH, -CH,-CH,-CH,-CH,-

5 7dc¢ R, = Ry=-CH,-CH,-CH,-CH,-CH,. CH,.
7dd R, -R,=-CH,.CH, CH (Ph) CH,CH,-
7de R, = Ry= -CH,CH,CH,CH,-
7df R; =R, = -CH,-CH,-CH[C(CH3),CH,CH3]-CH,CH,-
6. Novel 1,2,4-trioxanes as claimed in claim 1-5 wherein the said compounds having the

10  structural formula 7ea-eh as shown below:

7ea R;=H; R,=phenyl
7eb R;-R,=-CH, CH; CH, CH..
7ec R; =R, =-CH, CH, CH,CH,CH,.
15 7ed R; = CHj.Ry;=-CH,.(-CH,)s-CH,.
7ee R; =R, =CH;
7ef R;-R, =-CH; CH,; CH (Ph) CH,CH,-
7eg R;-R,=-CH;-CH,-CH[C(CH;3),CH,CH3]-CH,CH>-
7eh R;-R,=-CH, CH; CH,; CH,CH,CH,.
20  7.Novel 1,24-trioxanes as claimed in claim 1-6 wherein the said compounds having the

structural formula 7fa-ff as shown below:




,

8. Novel trioxanes as clainmed in claim21-7 wherein the said corrpounds

havi ng the structural fornulae 7ga-ge as shown below 10 CH2 OO R~

Rz C 7ga R = R2= -CH2CH2CH2CH2 7gb R = R2= - CH2CH2CH2CH2CH2 ,55 ﬁﬂ
R2= -CHZCHZ CH(Ph) - CGH2CH2 7gd Rl =R2 3. - CH2- CH2- CH[C(CHB)ZCHZ &&Cﬁ 6
7ge R = CH3 RZ = -CH2CH3 9. Novel trioxanes as clained in cIa|m17

wher ei n the sai d conpounds having the structural fornulae 8a-g as shown

below. CH2 OO 20 RO 8a Rifzyalopermt@is 8b R= cycl ohexyl 8c R=

cycl oheptyl 8d R=cycl ooctyl, 25 8e.R= Phe 4- Br- Phenyl 89 R=
4-Cl -Phenyl 1 4 AUG 2008 ggb%ti ‘Rge:eﬁz %%‘3(%‘%@5 as claimed in claim1-9
wherein the said conpounds hwingtzJQGCHgtmmzmbI—lfzornul ae 9a-g as shown

below CHz OO \ I O R 9a R= cyclopentyl 5 9b R= ca/cl ohe>8/ 9¢ R=
cycl oheptyl 9d R=cycl ooct yI7fd F -Re PtdhyFH:- CH [C(CH3),CH,CH;]-CH,CHo,-
5 Tfe R] = Rz— -CHzCHzCHzCHz-

7ff R, <Ry=-CH,CH,-CH(Ph)-CH,CHo-

8. Novel trioxanes as claimed in claim 1-7 wherein the said compounds having the
structural formulae 7ga-ge as shown below:

10

CH
2 0—O0 R4

l O O R
Cl

7ga R =R,= -CH,CH,CH,CH,-
7gb R,-R,=-CH,CH,CH,CH,CH>-
15 7gc¢ R; -R,=-CH,CH,-CH(Ph)-CH,CH,-
7gd R, =R, =-CH,-CH,-CH[C(CHj3),CH,CH;3]-CH,CH,-
7ge R; = CHj3.R, =-CH,CH3
9. Novel trioxanes as claimed in claim 1-7 wherein the said compounds having the

structural formulae 8a-g as shown below:

20 R
' 8a R= cyclopentyl
8b R= cyclohexyl
8¢ R=cycloheptyl
8d R=cyclooctyl
25 8e R= Phenyl
8f R= 4-Br-Phenyl
8g R=4-Cl-Phenyl



9f R= 4-Br-Phenyl 10 99 R= 4-d -Phenyl 11. A process for the preparation
of substituted 1,2,4-trioxane of general fornmula (7), the said Qcﬁﬁi 2006
conprising steps of: (a) reacting aryl al kyl ketone of fornula (1) w

al kyl halo acetate of fornmula 15 (2) in presence of zinc, catal ytic anount
of iodine in an aprotic organic solvg t at a tenperature rangi ng between
20-120C for a period of 2-8 hours, (B) acidifying the reaction m xture of
step (a)lOudNavgl aiprenes ag Glaimed dowirimh]gr wheresr the wid gompeyds aving thee
organi c | ayer, .20 (C)o.Washi;ng t.he organic |ayer of step (b) with water,

dryi ng 6V& tu%ﬁwui%f?a'%%sd?ht?%nsbf Dhate, filtering, evaporating to obtain a
residue, (d) purifying the residue GH,step (c) over silica gel colum,

eluting with m xture of hexaneg: Pet St e/ft o wbt ain (3- hydroxyester of
general formula (2), (e) deh i e (3-Waydroxyester of general fornula
(2) of step (d) with a 25 dg gen aji/ organi ¢ aprotic sol vent

at a tenperature range of 0 OC for a peri gy 2-5 hours, (f) diluting
the reaction m xture of sﬁep (e) with saturayed sodi um bi carbonat e
solution, separating organic layer, (g) washing the organic |ayer of step
(f) with water, drying the organ?aRraydepentd over anhydrous sodi um
sulpgate, filtering and evaporat'g =5§cﬁ35 in a residue, 14 ALK 200b -37
(h) purifying the residue of steg ?g IGVeEr si | i ca gel colums to obtain the
a, ] 3- unsaturated ester of generedREQyEvhédt(l3), (i) reducing the a,
(3-unsaturated ester of general formula (3% of step (h) with nmetal hydride
in an anhydrous ethereal sol ventI®BR=gyclaos{yerature range of 0.. 5 80C for a
period of 2-10 hours, (j) quenc@%@gﬂﬁﬂﬁ reaction mxture of step (i), by
addi ng water, further adding aqgueous aykali hydr oxi de sol ution, separating
the organic layer by filtering, ofReshBng@hédye residue with the organic
sol vent to obtain conbined organic solvent soluble fraction, 10 (k)
evag®rating the conmbined or gan?8Rsd-GERhenysl ubl e fraction of step (j) to
dryness to obtain a product residue, (1) purifying the residue of step (k)
over siljlca gglpreseksifor the padpumition bfieutatitydd t,2,4afriordrel ofcfengmh &raduld Ghnul a
(4. the said process comprising steps of:
(a) reacting aryl alkyl ketone of formula (1) with alkyl halo acetate of formula
15 (2) in presence of zinc, catalytic amount of iodine in an aprotic organic
solvent at a temperature ranging between 20°-120°C for a period of 2-8

hours,
(b) acidifying the reaction mixture of step (a) using aqueous 10% aqueous
hydrochloric acid, separating the organic layer,
20 (c) washing the organic layer of step (b) .with water, drying over anhydrous
sodium sulphate, filtering, evaporating to obtain a residue,
(d) purifying the residue of step (c) over silica gel column, eluting with mixture
of hexane: ethylacetate to obtain B-hydroxyester of general formula (2),
(e) dehydrating the B-hydroxyester of general formula (2) of step (d) with a
25 dehydrating agent in an organic aprotic solvent at a temperature range of
20°-120°C for a period of 2-5 hours,
€ diluting the reaction mixture of step (e) with saturated sodium bicarbonate
solution, separating organic layer,
(2) washing the organic layer of step (f) with water, drying the organic layer
30 over anhydrous sodium sulphate, filtering and evaporating to obtain a

residue,



rd

(m dissolving the allylic alcohol of general fornula (4) of step (1) in an
organic 15 solvent to obtain a solution, (n) irradiating the sol utizm L?é .
step (M with a 250 watt tungsten hal ogen | anp, in presence of a T4 A 2008
sensitizer at a tenperature range of -5 to -10C for a period 3-10 hours,

(o) optionally adding water to the reaction m xture of step (n) separating
20 organic |ayer, evaporating and crysdfallising the residue to obtain the
requi red (3- iigr oxppritfiyidg dieeresidiielef stepyiguodr silicg @pleccdimho tonettain(tsy o,{-p)
reacting the (3-hydroxy h dropfroxi ? cm& nd of general formula (5) wth
an al dehyde or ketWSauGfek SR %enéﬁ‘? TR gr gani ¢ solvent in presence of

an 2ot d catalgst ALl amkemer bl fel fhePoP B0l i Aot Hin?> ()

addi ng water t'o the re o 'mxture o separating organic |ayer,
drying and evapor ahétaighyidiide o gamibydtouy etheteal sliteni at @tergsiatre rar(ge)of Ptir i f yi ng
by crystallising the residue of ( to obtain the required substituted
1,2, 4 tri oxane andlgdes? Bff“"&&ggf]gfhof“&’ mula (7), and (s) anal ogues of

general formyp ( uchaingiRdefionate s fpRer 6OsAgvaLenBrnatulia Lo (1)

in the reaction mXture process as clainmed in claim1l
wherein in step (aqueddsydlkalr ydooxafle sdietiar, pepasdtingl the kegroedayes éil filisrisgl ect ed

cyol ooctyl 35 - AR B 50E D98 S orsRgy SUBAL ‘4 eo B S HBH Csflicm 11
wherein in step (apfResAndk agéyp of the aryl alkyl ketone used is
sel ected froma group consisting of phenyl, 4-br ormb%nhen |, or 4-

A yl )
chl difopheny! .(k14. eXaporoiies sheasombiapdnotganie soluenh selubith&retian phs$pdp a) t he

al kyl halo acetate,is E s?e[l ect ed Jctipem a.group consi sting of ethyl
bromacetate or etHyTeSEFY SHEREH U FrKUSA oy ocess as clainmed in clai m 11,

wherein in st@p (uriffing tHdfesidu€ of oy €t oves sisieh gelt @timi twobtainghealylic
consisting of diethyl ether, benzene, toluene or tetrahydrofuran. 16. A
process as cl ai mecelfahot phganered forpmiar@hn in step (e) the dehydrating agent

or p-t ol uene . <P Riifle HGRIE Apshotdrath @ LAMIRE IAARINA U5 el e
wherigi n ki n step (®)venh® svtganisclusiohyvent used is selected froma group
const Sting of o o MR B Sturfon o s () withs 3 250 S tunf 2 1Sen tamp,
in presence of a sensitizer at a temperature range of —-5° to —10°C for a
period 3-10 hours,
(o) optionally adding water to the reaction mixture of step (n) separating
20 organic layer, evaporating and crystallising the residue to obtain the
required B-hydroxy-hydroperoxide compound of general formula (5),
(p) reacting the B-hydroxy hydroperoxide compound of general formula (5)
with an aldehyde or ketone of formula (6) in an organic solvent in presence
of an acid catalyst at room temperature for a period of 16 — 24 hours,
25 (@ adding water to the reaction mixture of step (p), separating organic layer',
drying and evaporating the organic layer to obtain a residue,
(r) purifying by crystallising the residue of (q) to obtain the required
substituted 1,2,4-trioxane analogues of genéral formula (7), and

(s) analogues of general formula (7) can also be obtained by performing steps

30 (q) to (r) in the reaction mixture of step (n) .

12. A process as claimed in claim 11 wherein in step (a) alkyl group of the aryl alkyl
ketone used is selected from a group consisting of cyclopentyl, cyclohexyl,
cycloheptyl or cyclooctyl.

35 '



18. A process as clainmed in claim1l wherein in step (i) the nmetal hydride
used is 15 Iithiumalum nium hydride. 19. A process as claimed in c¢laim1ll
wherein in stép (i) the anhydrous etheral solvent wused is select ehzf'ﬁ&b@n&]ﬂ&
group consisting of diethylether or tetrahydrofuran. 20. A process as
clainmed in claim1l wherein in step ( the organic solvent used is

sel ected froma group consisting of dP&hl oronet hane, benzene, acetonitrile
OL 20 8t hanbproc2ss.asAlgimed esslaias | tivhemmdnistepd athenatyl growpet dierarylralisylep (n)
the sensitizer used is a.dye .selected froma u Sistin f t hyl ene
bl ue, Rose BeW{af ‘5?‘5 f%f‘?lﬁ%‘?f]eﬁﬁw aS’@”Bhﬁoﬁﬁ.su%g{ﬁ\h%lyggggrgmgghc gi%en% i%
claim1l V\he!’&id’l}oﬂ,}[@n?lt ep (p) the organic solvent used is 25 selected from
a group consisting of dichloronethane, chlorofor acetonitrile or |,
benzlene.l423. dA\ neessees cldmed an rekadmi hl ayhafern in stmgabrth? plkylshadp acpiptet Be acid
catal.yst used js elected from.a LSk I c acid,
sul pﬁuri C apisﬁgecﬁgﬁm%ﬁ@w g ﬁﬁ%ﬁgﬁg%%{éﬁg} %8%1?5%&%%8{38&)&2}4 ﬁ{r&%gﬂa%' A process
as cl ai ngd i na glctesd sbklaMhed @i §laind1 5iveRrdip)n $iye(aal tHemyrdec sulvdoeissetectesied i s
selected froma group con,si.stifgg@of acetone, ethyl net hél ket one, met hyl

propyl ket orféom @equp deasisiing ofcjethdséir.dsarras. ©Hens Ak EpyiEoturan.
cycl oheptanon 4-ph . 4=t | .
cycl okep 6g_non'§ })ror%?scag%%rgre ?Yrg%lggfgﬁa%kgeﬁg% gétﬁlggb? itlgi%,eglg@gﬁﬁ%ﬁ%ﬁ}ggﬁdt hst ed
phenyl deri vadle¢eed 86m a group consisting of iodine, phosphorus pentoxide or p-toluene
10 sulphonic acid.
17. A process as claimed in claim 11 wherein kin step (e) the organic solvent used is

selected from a group consisting of dichloromethane, chloroform, benzene or

toluene.
18. A process as claimed in claim 11 wherein in step (i) the metal hydride used is
15 lithium aluminium hydride.
19. A process as claimed in claim 11 wherein in step (i) the anhydrous etheral solvent

used is selected from a group consisting of diethylether or tetrahydrofuran.
20. A process as claimed in claim 11 wherein in step (m) the organic solvent used is
selected from a group consisting of dichloromethane, benzene, acetonitrile or
20 methanol.
21. A process as claimed in claim 11, wherein in step (n) the sensitizer used is a dye

selected from a group consisting of methylene blue, Rose Bengal or tetraphenyl

porphine.

22. A process as claimed in claim 11 wherein in step (p) the organic solvent used is

25 selected from a group consisting of dichloromethane, chloroform, acetonitrile or
benzene.

23. A process as claimed in claim 11 wherein in step (p) the acid catalyst used ié

selected from a group consisting of hydrochloric acid, sulphuric acid, p-toluene
sulphoric acid or acidic resin.

30 24 A process as claimed in claim 11 wherein in step (p) the aldehyde or ketone used is
selected from a group consisting of acetone, ethylmethyl ketone, methyl propyl
ketone, decyl ketone, cyclopentanone, cyclohexanone, cycloheptanone, 4-phenyl
cyclohexanone, 4-t-anyl cyclohexanone, cyclokeptanone, norcamphor, 2-
alamantone, substituted or unsubstituted phenyl derivative.
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