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a tic diols. Mire specifically thig invention relatés to
o] diroxi ndi ol s useful as internediatles |n t he preparatjon of

t herapéutically useful benzodi oxi nopy roI 5%%3V@3#- he prepent .
i nvention accordingly provides conpourtds of GPHELHL fa ) [err]
[err] wherein [err] is a halogen atomor. a group selected from[err] alkyl,
[err] al koxy, hydroxyl, cyano, nitro and--[®err] where [err] an®2P#4¥4 is
each a hydrogen atomor a [err] alkyl HoRk Py is a hydrogen atb@ior a
substituent as defined above for [err]—-iﬂ+1%iﬁ§Lé formula (111), the alkyl
aroups represented by [err] and [err] may be straight or branched chain

groups. The hal ogemnhas ok ehtSRRESEIA: B4 &Vagﬁﬁét]lca(ﬁ} 52 rlﬁ)‘ |bﬁ§ I:“Ji% L['y this

chl ori ne, bronlngv& i odi ne atonms. Exanpl es of
represented oy*[S¥ionfflptes f°a?eé‘zﬁ%{9ﬁpd1‘bllshy$5f%eﬁﬁdﬁyemdldtemx'y the
groups. The grprgparption oﬂrnhebapedEQéafmyanféﬁhl eéhibﬂhéﬁlno foY b adUriQat ives.

et hyl am no, di met hy| Ian1no e appreci ate
that each corrpound)fogr%ﬂeg%%%fq% c(clof?%qqg %rqv?ﬁﬁ% CQB‘Pﬁé'I"dan‘lf gsnefad as
two enanti omer formpda GkIIdct ur al forrrul ae herein are to be understood to
depi ct either enantionmer of each conpound as well as m xtures of the
enanti onmers, including racenate§§ even though the precise structure as set
out only relates to one enanti one e ﬁrred group of conpounds of
formula (111) is that in mhlch,fewv 3 al ogen atomor a [err] alkyl or
[err] al koxy qgroup, in partlcuTar°a cplorlne or quorin? atom or a nethyl
or ~fret hoxy group. 1349

\,/\ /3 \
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wherein
Rl is a halogen atom or a qroup selected from C,_, alkyl, Cy-y alkoxy,
hydroxyl, cyano, nitro and -NR3R" where R3 and R" is each a hydrogen
atom or a C,., alkyl group; and
R?2 is a hydrogen atom or a substituent as defined above for R!.

In general formula (III), the alkyl aroups represented by Rl and
R2 may be straight or branched chain qroups.

The halogen atoms represented by R! and R2 may be fluorine,
chlorine, bromine or iodine atoms. Examples of alkyl and alkoxy

e qroups representea by R! and R2 are methyl, ethyl, methoxy and ethoxy

groups. The group -NR3R" may be, for example, an amino, methylamino,
ethylamino, dimethyiamino or diethylamino group.

It will be appreciated that each compound of general Formula
(I1I) is a trans :somer and exists as two enantiomers. The structural
formulae herein are to be understood to depict either enantiomer of

~ each compound as well as mixtures of the enantiomers, inciuding

racemates, even though the precise structure as set out only relates
to one enantiomer.

A preferred qroup of compounds of formula (III) is that in which
Rl is a halogen atom or a Ci-4 alkyl or Cy-y alkoxy group, in
particular a chlorine or fluorine atom or a methyl or methoxy aroup.
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-2- Afurther preferred group of conmpounds of formula (I1l) is that in
which.[err]is a hydrogen or fluorine atom particularly a hydrogen ato
Particularly inmportant conpounds of formula (I11) afe those in which [

is a chlorine or fluorine atomor a nethyl or nethoxy group, particula
chlorine or fluorine atomand especially a fluorine atom and R2 is a
hydrogen or fluorine atom especially a hydrogen atom |nportant conpounds
are:- ()° (trans) 5- et hyI 2 3-di hydro 1, 4--bepzadi oxi n- 2, 3-di net hanol
(err)- (tr‘ems) 5- chlo 4- ben odi oXi n- 2 i met h
()-(trans)-5,8-diflu ‘B"E"%’ 8F%€F 8d graun, z%%ﬂpasé'i‘%“ 2§3*% ﬁéﬁ’cﬁ 8 that
Particul arly prefremwhich cBGnmlaanum ovdefluorine atom, particularly a hydrogen
()-(trans)-5-flug@g-2, 3-di hydro- 1, 4- benzodi oxi n- 2, 3-di met hanol . The .
conpounds of fornula (III) are useful as |nterrred| ates in the preparation
of benzodi oxi nopyrr oP@ctdeviardy impertant compepnds af Chewmekd KEEHL) are)khpee ant -

Application No. GbR4H0 1624%%&11/&- amlr@hmqascseohe& ANflethly 21 SF5 mEHHRY Uik O
t he general fornula% Ris a hydro ﬁgn atomor a

group sel ected fR¥ft l]1_{"63 EW"(‘BBH ﬁghq")’/“%Lﬁfgf'lﬁrﬂt %%Peﬁg‘/a r #] fluorine

cycl oal kyl), [ er rgtoal karraty R2 isearydabdemyt , flleor inec yedmgakdpeciabliyak kyyidrégen
whi ch the al kyl J’E%I ety contains 1-5 carbon

Important compounds are:-
(£)-(trans)-5-methyl-2,3-dihydro-1,4-benzodioxin-2,3-dimethanol;
(#)-(trans)-5-chloro-2,3-dihydro-1,4-benzogioxin-2,3-dimethanol; and
(£)-(

~ trans)-5,8-difluoro-2,3~dihydro-1,4-benzodioxin-2,3-dimethanol.

Particularly preferred compounds include:-
(t)-(traﬁs)-s-fluoro-z,3-dihydro-1,a-benzodioxin-z,3-dimethanol.

The compounds of formula (III) are useful as intermediates in the
preparation of beniodioxinopyrrole derivatives for example as
described in UK Patent Application No. 8510449 (2157691A) which
describes and claims compounds of the general formula (I)

it
Y \V/\
n | (n
RVAN /-\
— T %%
R2

wherein _

R is @ hydrogen atom or a group selected from Cy_g alkyl (optionally
substituted by C3 ; cycloalkyl), Cj_g alkenyl, C3_g alkynyl, Cy
cycloalkyl, aralkyl (ih which the alkyl moiety contains 1-5 carbon
atoms) .and -CHO;

R! and R? are as defined for compounds of formula (III) above

and the physiologically acceptable salts and hydrates thereof.
4



atonms) and -CHO [err] and [err] are as defined for.conpounds of fornula _
) above and the physiol ogically acceptable salts and hydrates thereof
*The conpounds of Formul a (1) may be prepared From conpounds of Fornulaff
I') by the nethods disclosed in UK Patent Application No. 8510449

(2157691A). The conpounds of formula (111) may be prepared by reduction of

a correspondi ng di benzyl ether of forrmula (IV): [err] (I1V) [err] (where Bz

represents benzyl) using hydrogen and palladiumon charcoal with arsol vent

e.g. ethanol. Alternatively, an ether of"formula (1V) may be treatéﬁ-wth a

Lewi s aci d, Bwctomeuadsimif nfammucd| (@) aky, bé rprapsmddv érdm somdouads tofl frmela o -

yield a d|oI fyvE f par ed

by heating t(hﬁlg) ni}f@H%Zn;EMdQ ?Vfél%?g@qr ?‘(%af&?z Aﬂc%l\grneﬁgsgmcg{a err] -

with a catec#db7é¥Mermula (VI) OH (V1) [err]

The compounds of formula (III) may be prepared by reduction of a
corresponding dibenzyl ether of formula (IV): |

1

=]

| H
NVa\/,
i T T (1v)

\ ﬂ \ / \ ' -
'y 0'icHgez | | >)

CH,08z

RZ

{where Bz represents benzyl) using hydroqen and palladlum on charcoal
with a solvent e.g. ethanol. ' '

Alternatively, an ether of formula (IV) may be treated with a
Lewis acid, -such as aluminium chlaoride, in a solvent such as taoluene
to yield a diol of Formula (III).

A compound of formula (IV) may be prepared oy heating the bis-
tosylate (V): '

'H

T80~ — CH,0Bz
l - (v)
H

Ts0 —A—CH 082 o -

'.-502-)-with a catechol of formula

\ /

(where Ts represents CHj-e

(V1)
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in acetonitrile or dinethylformam de containi,ng cesiumfluoride or cesium
.carbonate The internedi ates of Fornul a (M) are known conpounds and mayzfe’ |
pvepared by standard net hods of benzene ring substitution (cf. for exarfp
Barton, Linnell & Senior, Quat.J.Pharmacy & Pharmac., 1945, 18, 41-47 d

Ladd "& Wi nst ock, J.Orq.Chem 1981, 46, 203-206). - The bi s-tosyl ate of
formula (V) may be prepared by reaction of the known di benzyl threitol of
formula (V) [err] (V1) [err] with 4-tolugnesul phonyl c¢hloride in

pyri di ne™To obtain a specific enanti omer of the corrpounds Formula (1), a

di ol. of formul alf I13cE§OH&Fi iRy Of HEimebiopdifoamamile reant aining chedim dfibec idéher

requi red enanti @sElunCedtbhat@f, fornmula (I11) starting material can be

d f th priate dib tol of f la (VI VI
errr W11y Terr) S8 aBbePeBataont Loom ekl ofe divt comorurss sehovabe

formula (111) nesepaked byestmnepas edtimdsr 86 detikérdn r g dubdit U BnO{cr. for

enantioners of ) n a hgds Alte nati vel

resol uti on may %)PJMB?% eé’%g{’ﬁ a{.?%nﬂe‘i%%ﬁ@é%?@ hu%neata Ph(ﬂrg?%y 'baef"'a?t’ ry’rggrs’be
desirabl e to priftrebi-4/apndiadd e!a&lmwoslgbsl Dradhes. 1881 hébs5t203t208) .
materials for a parihgylidltds§osdd 8p Wrmﬁfﬂqepq&goge p?gf%tlegnéy %Qgctlon of

subsequent |y to reane the protectin rou
he known dlbenzyl threito oF Formula (viI)

H
HO ~—3—CH 0Bz
o - : (VII)
: HO H\cu ,08z

with 4-toluenesulphonyl chloride in pyridine.

To obtain a specific enantiomer of the compounds formula (1), a
diol of formula (III) having the required chirality is desirable. The
required enantiomeric diol of formula (III) starting material can be
prepared from the appropriate dibenzyl threitol of formula (VII) or

(VIID) ' '

- HO~~Y—CH 08z
: _ : {(VIII)
HO — CH,0Bz

as described above. _

A specific enantiomer of general formula (III) may also be
prepared by resolution of a mixture of enantiomers of formula (III) by
conventional methods. Alternatively, resolution may be effected at any
suitable intermediate stage.

It may be desirable to protect various reactive substituents in

- the starting materials for a particular reaction or sequence of
reactions and suoseauently to remove the protectlnq qroup after
~completion of the reaction or sequence. Such protection and subsequent
deprotection may be particularly pertinent when Rl-and/or when R, is a



coppl etion of the reaction or sequence. Such protection and subsequent
tectlon may be particul'arly pertinent when [err] and/ar when R2 is a
: lydr oxy or am no substituent. Conventional protection and deprotection '
pratedures can be enployed of. "Protective Goups in Organic Chem stry" Ed.
by J F WMOrie (Plenum Press, 1973). Thus, for exanple, a primary am ne’

may be protected by formation of a phthalimde group which may subsequently
be cleaved by treatment with a hydrazine, e.g. hydrazine hydrate or

primary am ne, for exanple methylam ne, and a phenolic hydroxyl gro may

be protect e QYRR NOR{FHERO é”ESt‘éUQDQeFFWGFQﬂﬁ}ramﬁlecbmnnmm;ﬂwatﬁehowml ch

may subsequepbdebubes @aﬁadfaedmé%yaatc&w SP@%E’tﬁ/‘écﬁr bﬂ{ ﬁp?érﬁbbr]?nl ﬂe or
aln o e

aqueous hydrogen br 3 reci ated t

reactions dEEg'P’rsﬁé?ﬁngé’ov%V 5\%:55 e"é."f'fpé'(?ﬁ?nd%?)rrerrh‘gﬁ'oﬁﬁé in the
starting nategamngle,(£. ;ﬂ'lmﬂlyt Etﬁ)J,neCiyaﬂ(D)s plutebters 6yd%&lnﬁﬁ@n|@f'fahe end product;
care nust t .1.h_acco d n nventlo al practice,

either to u?ghgelalg' na'l hor"fgy sé gq"(/vﬁt% s?u%geaéf%ﬁ’ﬁs e@ﬁﬁ?rﬂ: with -
subst anti al Iayhymmne,op 90 prdrfagine thiydrat@aort iprimarpasiinef farsegmebee whi ch
avoids its %ﬁ&mﬁwu%g{ P18 G ewaqnara% hsseoat&ro%@&an‘aé hl al . The

follow ng exanples illustrate the invent’ion nper at ures are in [err].
In the fol | 69k e-BR & éptatsahydropysasy!l qnvmethyd E%’Pr%s”ﬂlﬁbu%%wl al nmethylated

spirits, MGubsejueRcBNbe dIRbledN ), a EeWks repd asient §s ebian et ivtoridd bght

petrol eum refers to,the fract N boiling at 60-[err]. "Dried" refers to

dryi ng over: ﬂﬂﬂﬁ@%?ﬂﬂpgﬂ1ﬁﬁ8Tb unl ess ot herwi se stated. Internmediate 1 :
It will be appreciated that certain of the reactions described (-

above are capable of affecting other groups in the starting material
(e.q. nitra, cyano) which are desired in the end product; care must
therefore be taken in accordance with conventional pracﬁice, either to
use reaction conditions under which such qroups remain substantially
inert, or to perform the reaction as part of a sequénce which avoids
its use when such groups are present in the starting material.

The following examples illustrate the invention. All
temperatures are in 0c. In the fallawing, ER represents ether, IMS
represents industrial methylated spirits, MeOH represents methanol,
EtOH represents ethanol and "light petroleum" refers to the fraction
poiling at 60-809, "Dried" refers to drying ovér magnesium sulphate

unless otherwise stated. —~

Intermediate 1

(£)-(trans)-5-F luoro-2,3-dihydro-2,3-bis[(phenylmethoxy)methyl }-1,4-
benzodioxin '

A mixture of 3-fluorabenzene-1,2-diol (5.12a) and (R*,R*)-( +)-1,4-bis
(phenylmethoxy)-2,3-butanediol, bis(4-methylbenzenesulphonate) (24.4a)

was stirred with dimethylformamide (D.M.F.) (160ml) under a nitroaen
stream for 45 min., Anhydrous'cesium carbonate (13.0g9) was added and
the mixture was heated to 1507 under reflux for 18 hours. The dark
brown mixture was cooled to 30° and Biluted with di-isopropyl ether
(370m1) and water (320ml). The layers were separated and the aqueous
layer was re-extracted with di-isopropyl ether (150ml then 100ml).



() (trans)-5-Fl uoro-2, 3-di hydro- 2, 3-bi s[ (ohenyl net hoxy) methyl ] -1, 4-
benzodi oxin ‘A mixturée of 3-fl uorobenzene 1,2-diol (5.12a) and

('TR’* R*)-(err)-1,4-bis (phenyl met hoxy) -2, 3-but anedi ol ,

bi s(4- nmet'hyl benzenesul phonate) (24.4a) was stirred with dinethylform
(D.M'F.) (160n) under a nitrogen streamfor 45 min. Anhydrous cesium

car bonat e. (13 0g) was added and the mixture was heated to [err] under
reflux f 18 hours. The dark brown m xture was cooled to [err] and diluted
with di-i oprop | ether (370nml) and water (§2(5n1) The | ayers were
separated and t aytrasts vedgecseqnant ivad le washed adtrwivt hydﬁoehﬁﬂpéowh et her

(150 then 100(thnl), 30-achBGusSbagil enithlfe ST hed i thy M
. hydrochloric acid 300n q30%a ueous |1uems(c g‘?& F%ﬁ ORg ke

conbi ned and evR{BPEI%Y i Fotd dé“hlaR‘l@"‘ﬁr%An 1071 ﬁq I’EI%)WSMJ@HOW in
dihssol ved i nhl igllmtnmurolmmﬁbrﬂbbman’eﬁéﬂdﬂﬂx3&@:61'[)(%8' llc)mgd%@%?rapned aver
chr omat ogr aphe usi et rol eum di chl or onet hane
m xtures of grgsd%é?]{%/%ﬁ%g eé’&g ncé%%r’ 'ﬁ%ﬂfFB FEhane fHskesssi af e
fractions and earagoablyi @mmstﬂmpgmmem S Cglammattm brtdpewmpwrﬂiaasmas
yellow oil (7. 0g)y e%rLEIJrJ of: thie2 5 vgépﬁ?a Rg)htge k%mgog?’f £3 6"%1

7-H, 8- 5. 32-
(4H, m |_?err] qigdt 271983?6{1“337%7@5% Bwbr2.8 I,emylfh)\erkm)-r}ep&r(éﬂ i m, a-H

amlmrmmaf«nMMQmmwmsu#ﬁmgﬁm)% 4 (2H, m, 2-H, 3-H),

(R, R* 1,4 th d
E)I s( 4- 2re'§ %yl benéz)'gﬁeg{h%pﬂggef'e? #)ABLE 1 Re:(r:]'?l :)g
NMR, [err] [err] Solvent

Intermediates 2-8 (shown in Table 1) were prepared in a similar manner

from the appropriate catechol and (R*,R*)-(%}-1,4-bis(phenylmethoxy)-
2,3-butanediol, bis(4-methylbenzenesulphonate).

TABLE 1

Reaction | NMR © (CDCL,)
Rl [R2 |Solvent
Ph Ph CH, -0CHy [2-H,3-H |Aromatic | Me |{OMe
. CH3 |H CHCN 2.68 5.41 - 6,21 5.6-5.8 3.29 |7.78] -
A (2)
%Hgﬂ H CH4CN 2.7 5.2-5.8 | 5.8-6.5 | 5.2-5.8] 3.0-3.6 | - {6.13
3
%1) H CH3CN 2.66 503-5055 6.0"6.3 5.55"5.7 3'0-303 - -
NO? H D.M.F. 2.6-208 5-3-5-54 6005-6027 5.6 2-51 ’2085 - -
: 3.12

CH§ CH3 CHaCN : 2.6-2.8 5.38‘5.“4 6.1-603 5.67 3.39 7.82 -

El) Cl | CHiCN 2.73 5.43 '6.18 5.6 | 3.17 - |-
7 _ -

? F . D.M.F' 2._5-208 5.37,5.48 6.01.’602 5058 . 3039 - -




[err] 2-H, 3-H Aromatic M OWw [err] H .CH3CN 2.68

6.21 5.6-5.8 3.29 7.78 (2) CH30 H ' CH3CN 2.7
8 5.86.5 5258 3.0-3.6 - .13 (3) d H  CH3ON
2.66 5.3-5.55 6.0-6.3 5.55-5.7 3.0-3.3 - - (4 NO H D'MF.
2.6-2.8 5.3-5.54 6.05-6.27 5.6 2.51,2.85 - - ferr]
3.12 [err] 2.6-2.8 5.38-5.44 6.1-6.3 567 3.39 7.8 - O
d  CH3ON 2.73 5.43 - 6.18 5.6 3.17 .
()_F DMF 25285237548 6.1,6.2 558  3.39 v _

-7- Example 1 _ .
()-(trans)-5-Chl oro-2, 3- di hydro- 1, 4- benzogi axi n- 2, 3-di net hanol A sol ution
of (trans)-()s5-chl qro-2, 3-o0i s[ (phenyl net hoxy) _ -
netgyl] 2, B-AQ%ygﬁeﬂi 4- benzod|OX|n (2.29) (Internmediate 24) in
trifl uor oacet(%)-betans)I5-Ehlodo- aim wﬁrmem%m?I | adi utrjn
on carbon (0.22q) I Lk Lere A chl or of orm and -
t he sol ution was Ae S-mgtﬁ%?'egﬁlt ?J)ngsg S't ghg W s mEERBYdur | ess
liquid 1.2q, mv{ﬁwzp? dzhgden-é ,Qﬂﬁnzmmemon@t 2a) (Irztemeqme 24) @n), 5.7-6.2
(6 m 2 eifligabe FKABDItT 4. § S50Hs) Had Hylfodehat 6 BvB dea"ed 11 2

sim !l ar manner

()-(trans)-5- ‘T\?éllﬂ?/’l“mz"'é C(TF?l%r(B 12294« p ot ldgi vas Falterpaeafifaneished it

| nt er medi at e chjlofoforpl avd3the solution was evaporated to dryness to give the diol

- 0)- (t rans) - 5- ME%‘U&&S%P&%% ]Zt; ngOHfDE)f Y25 933 3 (3H, m, aromatic),

- 7.72 (2H, s, OH), 5.7-6.2 (6H, m, 2-H, 3-H, CHD). )

Examples 2-6 (shown in Table 2) were prepared in a similar manner.

Example 2 (t)-(trans)-S-Méthyl-Z,3—dihydro-1,4-benzodioxin-2,3-

dimethanol (from Intermediate 2)

Example 3 (1)-(trans)-5-Methoxy-2,3-dihydro-1,4-benzodioxin-2,3-

dimethanol (from Intermediate 3)

Example 4 (+)-(trans)-5,8-Dimethyl-2,3-dihydro-1, a-benzodloxln-z 3-
dimethanol (from Intermediate 6)

Example 5 (t)-(trans)~5,B-chhloro-z,3-dihydro-1,4-benzodioxin-2,3-
dimethanol (from Intermediate 7)

Example 6 (t)-(trans)- 5 »8-Difluoro~2,3-dihydro-1,4-benzodioxin-2,3~ -
dimethanol (from Intermedxate 8). -

Example 7

(£)- (trans)-S-Fluoro—Z 3-d1hydro-1 4-benzod10x1n—2 ,3-dimethanol

Intermediate 1 (7. 0q) was dissolved in a mixture of toluene
(70mi) and anisole (7.8ml) and the solution was stirred and cooled to
=50 under a gentle stream of nitrogen. Anhydrous aluminium chloride
(2.4q) was added and the temperature was maintained at 0-59 for 20
min. More anhydrous aluminium chloride (2.4a) was added and after 20
min., at 0-50 the mixture was allowed to warm to 20° with continued
stirring. After 20 min. at 209, it was cooled back to 09, water
(25m1) was added and after 5 min. stirring at 207, the mixture was
diluted with ethyl acetate (75ml) and the layers were separated. The
aqueous (lower) layer was re-extracted with ethyl acetate (2x50ml) and



di ret hanol (fromInternediate 3) Exarrpl e 4

.()-(trans)-5, 8-Di net'hyl - 2, 3-di hydr o- 1, 4- benzodi oxi n- 2, 3- di net hanol
Tint ernedi ate 6) Exanple 5

()-(trans)-5,8-Dichloro-2, 3-di hydro 1, 4- benzodi oxi n- 2, 3- di net hanol
Internediate 7) Exanple 6

s L5

(fromy
m@

()-(trang)-5,8-Difluoro-2, 3-di hydro-1, 4- benzod| oxi n-2, 3- di met hanol (from
Internmedfiate 8). Exanple 7

()-(transy-5-Flyy b N ‘§i t 0 nLes di ate
1 (7.09) was di sso?%%a\%?ggogxﬁ{o)%ts u?eéeog g%'%ﬁugfr:t %%n eOQEdQ%EVJ's' Sre° (%)

and the sol uti oAbl asdi W&rédcmdn%éhédiqnsem{feﬂq inppvkouoatgdhe @istngeam of
ni trogen. Anhydimueg alum rurumﬁ;htp,r iodep (2 cfpatalas adeadsanfnt hse beopepat ure

was naintained at 0-5 Mor e anhydrous al um chl oride (2.49)
was added and a"f’t’@FaJ?O"ﬁY% “aﬁ‘fes(seg' Aghed %ﬁ%}f H}}d\kéd lightpekralouwer r|

with continued (20mL) iang. didfitegrop@l nitner {2080} ant drvded cohibvk ba@ltx'we [err],
wat er (25m) fter st n er mx ure was
SpASEE (23 AT, Pt = ARG Qe L 10

diluted with et ers
aqueous (| ower)gavayercrude seconsk crer to€dtitilehcamphyha é@e«’z?ar)ewf(m%ﬁﬁtie)' and

the organic Sola%bmét%qwrﬁcmém@cwlbh &Q"&@&Jsomtﬁmqumﬁmoi# gEré 43014
and were conbi ned and concepntrated 1 n vacuo 36
2 $hé. g‘r@étéﬁ“b %\ere

of slightly purgamgowqd, §@ Pt-e} 2130230 n. NUR f[éWSp-
harvest ed, washadmatid), t@Jweﬂm (kYrim), . OH) gha-set (2, enn2CR3H)) 6 and.4 (4H,
d|-|sopropyl etheéﬂaqz’OM) and dried to give the title conmpound (2.93g) mp.
1227[err]. Cond¥ i‘on of the nother |iquor gave a crude second crop of
title conpound (0.32g) which after chromatographic purification afforded a

further quantitgy fb) P4 E+fl(tbhs)-5-Nitro-2,3-dihydro-1,4-benzodioxin-2,3-
dimethanol (shown in table 2) was prepared in a similar manner from

intermediate 5.

TABLE 2
Reaction NMR (T)
R! |R2 [Solvent M.pt
Solvent{Aromatic{ CH,OH [2-H,3-H | OH | Me
CH3 [H |EtOH CDCl 3 3.3 5.8-6.1 |5.8-6.1 |7.59] 7.8 -
o (2)
W/ _
’ CH30|H |EtOH compound unstable, used without characterisation
(3)
CH3 |CH3|MeOH DMSO-dg| 3.42 6.3 5.9 5.047.89] 77-99
(4 :
Cl |Cl |TFA DMSO-dg| 3.02 |6.0-6.4 5.75 [4.8-] - {172-50
(5 5.5
F F |EtOH DMSO-dg| 3.2 6,08~ 5.8 4,89 - 128~
(6) 6.32 1300
Nﬂg H |Toluene used without Baracter'sation
sl .




di net hano

' ound (0.24q) mp. 121-123. NVR [err] (DVBO-d6) 3.1-3.3 (3H m
matic), 4.85-5.0 (2H m OH) 5.8-5.9 (2H, m 2-H,3H) 6.1:6.4 (4H m
rr]- Exanple 8 ()-(trans)-5-Nitro-2, 3-di hydro-1, 4- benzodi oxi n-2, 3-

i nternedi ate 5. TABLE 2 Reacti on

Sol vent
Aromati c

CH20H 2-H, 3-H

5.8-6.1 5.8-6.1 7.59 7.8

"OH M CH3 H
_(2) [err] H

Et OH
Et OH

(shown in table 2) was prepared in a simlar

manner from °*

NVR [err] [err]

M pt Sol vent

[err] 3. 37
conpound <

>

3. 42

unst abl e, "used without characteris tion (3) [err] MeOH DVSO- d6
6.3 5.9 -5.04 7.89 [err] d g 9 TEA DVSO- d6 3.02
6.0-6.4 5.75 4.8- 172-Terr] (5) s
5.5 F F EO [err] 3.2 6. 08- 5.8 4.89 128-
(6) TABLE 2 o 6. 32 [err] [err] H Tol uene
used wi thout characterisation [err] -9- TABLE 2 Reaction
NVR () [err] Sol vent
M pt Solvent Aromatic CH20H 2-H, 3-H OH M [err] Et OH
[err] 3.3 5r-8-b-dl—5-8ebl—7.00 7 8 -
_ React ion NMR (7)
R} {R2 |Soivent |- M.pt
Solvent{Aromatic| CHJOH |2-H,3-H | OH | Me

%H; H |EtOH cDCl3 | 3.3 |5.8-6.1 |5.8-6.1 [7.59] 7.8] -

2 _

((:H;O H {EtCH compound unstable, used without characi'[erisation

%H; CHyfMeOH = [DMSO-dg| 3.42 6.3 5.9 15.04{7.89f 77-99

4 ! :

Cl |C1 |TFA DMSO-dg| 3.02 ]6.0-6.4 5.75 |4.8-] - {172-50

(5) 5.5

F F |EtOH DMSO-dg| 3.2 6.08- 5.8 4.89) - 128-

(6) | 6.32 13090

IEJU%, H |Toluene used without characterisation

8 .




<q T ' =
(2) [err] conpound unstable, used w thout characterisation (3) =

’;% E;H TFA Immlmm“mm 02 2:3-6.4 ng: 35 451: gfl 5 1;;20

55F - F HEOH® " " DMsG-d6 3.2 6. 08- 5.8 4.89
128- (6) 6. 32
[err] [err] H Tol uene used w thout characterisation ~ * L

‘M S dainms. 1. Klawspound of formula (I11) (111) [err] wherein [err]
"is a hangen atomor a qroup selected from[err]al kyl, [err] alkoxy,
hydr oxyl, cyan nitro and r er, err]- and [err] I s.each a hydrogen
atom or a [errf al ﬁ"m@?‘ﬂlﬁ’p[’?a{ﬁ%m% i(gl hydr ogen atom or a substituent as

defi ned above for [err]. 2. A conpouynd according to Caim1l wherein [err]
is a hal ogen atomor a [err] alkyl off [ery] al koxy qgroup. 3. A conpound
according to aim1l or Claim2 whergin ¢6,08 hydrogen or fluorine atom

4. A conpound according to any ond df/ 4ins 1 to 3 wherein [err] is a
chlorine or fluorine atomor a netﬁy br Hethoxy gr oup a? éﬁ2 i s a hydrogen
a

or fluorine atom 5. A conpound a%Fosdlng to any one o inms 1 to 4
wherein [err] T 0’ 2 'CH,OH
R2H
wherein

R! is a halogen atom or a group selected from Cy-y alkyl, C,_, alkoxy,
hydroxyl, cyano, nitro and -NR3R" where R3 and R* is each a hydrogen
atom or a €;_, alkyl group; and

R2 is a hydrogen atom or a substituent as defined avbove for Rl;

2, A compound according to Claim 1 wherein R! is a halogen atom or a

C,-4 alkyl or C,., alkoxy group.

3. A compound according to Claim 1 or Claim 2 wherein R2 is a

hydrogen or fluorine atom. '

4, A compound according to any one of Claims 1 to 3 wherein R! is a

chlorine or fluorine atom or a methyl or methoxy aroup'and.R2 is a

hydroqen or fluorine atom,

5. A compound according to any one of Claims 1 to 4 wherein R!

represents a fluorine atom and R2 represents a hydrogen atom.

O 6. A compound selected from (+)-(trans)-5-methyl-2,3-dihydro-1,4-~
benzodioxin-2,3-dimethanol; (+)-(trans)~5~-chloro-2,3-dihydro-1,4~
penzodioxin-2,3-dimethanol; and (+)-(trans)-5,8-difluoro-2,3-dihydro-~
1,4-penzodioxin-2,3-dimethanol.

7.  (#)-(trans)-5-F luoro-2,3-dihydro-1,4-benzodioxin-2,3-dimethanol.



A

ents“‘TT“EFTﬁg#;;;;r;ﬁd R2, rg?resents a hydrogen_atom 6.
mamn (trans) met hyl - 2, 3-di hydro- 1, 4-.
oenzodlox gc§ l i (+)-(trans)-5-ch|oro 2, 3-di hydro-1, 4-

oenzodi oxi di m8t hanol ; and (+)-(trans)-5, 8- di fl uoro-2, 3-di hydro* .
1, 4- benzodi oxi n- 2, 3-di net hanol . T : -
(+) (trans)-5-Fluoro-2, 3-di hydro-1, 4- benzodi oxi n- 2, 3- di net hanol . A

process for_the pre arat on of a conpound of formJIa [11) a defi d’“rn
Caim1l with cén‘b‘rq%§€§ PELE, PFERITGRIYT Of 3 SApRRHN 8% formppal L1 |1\?/)a$;5R1 H

[err] (1V) &&FfinedHnMteaii n {reich] canpdifey dbbéizgl asiodedf Regonipbusd 8cm 1 and Bz
represents ‘g, hengyi vy oup- ,

Rl

I 8 CH,0B

Y \'/ 208z
I l ! (IV)
\\ / \ /3 \ '
? CH,0Bz
R2

T ey

wherein R! and R? are as defined in Claim 1 and Bz represents a venzyl

group. | ‘ _ o/

Ry

6



