H\}PO_I Pl DEM C BENZOTHI AZEPI NES The present i nvention is concerned with

new hypol i piwl@sé/geespnpounds, w th proCeFRRSSARET Hﬂg\fﬁlﬂ\l' nt er nRAT/GBLF0X700
their preparation, with pharmaceutical|conp Pﬁ. t@aining them and

with their use in nedicine, particular A e nnhvl xi s and treat nment
of hyperlipidem c conditions and associ at ed conditions such as
at her oscl er osi s. Hyperlipi dem c conditions are often associated with

el evated plasma concent r atyropOLIPINEMICHINZOTHIAZEPINES| n (LDL)
chol esterol. Such concentrations can be reduced by decreasing the

absorption of bile acids fromthe intestine. One nethod by which this may
be achi eved’rhﬁpfesznt innéritiontis ¢dneerned withmew hypalipidemigeanpoungss it frecesses and

term nal lgowéi infehfilrid:B fob g%wa}arﬂggu?&ﬁm&muﬁ&mxﬁrﬁsasﬁ{bn%oﬁming%ﬁ&ﬁ ol

to bile aci rver an g I ncrease |

g
chol est er ol angr Gdihcéhﬁlra user ine ysdisinen (panticuledysia ithe (nsephy c‘ir%aé‘?‘smcéfof

LDL chol estgmpetipidemBonbitiond £1achs§ciasdieonditiony subh as atferostierdsicc| ass of
het er ocycli € conpounds has been identified which reduce the plasma or

serum concentrations of LDL cholesterol and in consequence are particularly
useful as Hypeelpidenie tomiithme ratesoﬂéﬂyasslmmahmtm glevmsd plamemncammms of low

chol est erol A n
present i nvdeﬁgﬁ'o@%%chahgi‘pk’g%g& ""'Ol S&‘?‘ 1er 0SC er ot | %ergs?)z &E’éﬂﬁg
reduce t he thegbsgetioa ofile acidniem th@mqsméﬁ Sggps@et,hgql By &gn 83y beas e&?d( or
‘are  defingg 18 S dhe bile et £1i08 S@@dkétsﬁﬁefm iahthe nermend dlbumon Sech dibives of

s st A oo sf ehosucralio e st 3 e Mer 351 tiehoupRintsbgh v oo,
whi ch have deyand fqricllelesterch prddutésya corfespomding inérease i thesratesof alearange df 5DL
benzot hi az%ﬂbl@ﬁe ?ﬂ:&gmﬂgﬁlogggor | %‘e%dl scover ed wh_l ch a! so have

hypol i pi dem'C the present invention provi des
conpounds of the formJIa () [err]
A novel class of heterocyclic compounds has been identified which reduce the plasma or

serum concentrations of LDL cholesterol and in- consequence are particularly. useful as
hypolipidemic agents. By decfeasing the concentrations of cholesterol and cholesterol ester
in the plasma, the compounds of the present invention retard the build-up of atheroscierotic
lesions and reduce the incidence of coronary heart disease-related events. The latter are
defined as cardiac events associated with increased concentrations of cholesterol and
cholesterol ester in the plasma or serum.

" International Patent Application No. PCT/GB/9300328 describes 1,4-benzothiazepine
compounds which have hypolipidemic activity. A group of novel substituted 1,5-
benzothiazepine compounds has now been discovered which also have hypolipidemic

activity.

Accordingly, the present invention provides compounds of the formula (I)
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Rlerr] and Rlerr]| are the same or dlfferent and each is op

substituted Cl-6 al kyl,... . C3-6 cycl oal kyl’, or Rlerr] and Rl err] together
wi th the carbon atom to V\/nich t hey ar attached form an optionally
substituted C3-6 spiro-cycloal kyI gr oup; Rlerr] is a C6-14 aryl, or a

C3-13 het pecho II s.b .t ut ed

subst i tugﬁf "v%i Eﬁg éret & SYURRr g&a E“%ﬂﬂmé‘#g %@Eﬂmgeglgbﬁéﬁqgr om
hal ogen, C3.ghgystioalkyl, oniR!rand l&mythecwinhahalcaxm atoBi tcs whichshey, arepttached| | y
substit 2R8, Q(CH2CH20) nR8, OSO2RS,

o CH2) pg{gg‘&f&pﬁ%@&é bgﬂfﬁ?&%‘-ﬁﬁﬁ‘ o%@?@m I ORL1 wherein R8 to R 11 are
the sane or different and- are independently sel'ected from hydrogen or
opti onal RY 1§§”Q%t 14 b!iyECer1€§ §|Heydroar9hgl'oup\/&ﬂ'f eptiondily Substituted @ftktonkriom 14

Some orei@t BT, R e samd o aiffeh 4R are With Bl GOl RBRGECT

hal ogen hycmo nitRg - pheavlyCi.gealkong, Cg @Ztknw,l 9pts<mgtly |sub§té7eled: €15 alkbd/l
2@)@@ WR@ CPLBHy B\

o U, A e O SO e (252,

Q CH2) pl\allﬁﬂRt@xxﬂapbnﬁéMZWyﬂmgmmmpu&hﬂymuB&mnem Ci-¢ alkyl pand e as

her ei nb%&;&ngg \Aﬁggﬁqf%nﬁg‘ &gql F&?Qgh%gpﬁg&cb R5C, or R5C and R5d toget her

wth the ring't ey are a Fm a cyclic group - Q(CR9R10) nO-
wherein RO and R10 are as herei nbefore defined and mis 1 or 2; ° R6 and

are the gRamRSorrE faﬁ@'REdteaéW?epﬂéﬁﬂ azsmbbelr ,wmtdreriﬁé Ed{nesékbéil'fbxteﬁi ed Cl-

| kyl Kk 7t b to which
they ar én%fﬁcieﬁés@a gahhalficn %vaaﬁ%%cegﬁ 5 R, dhsopallygunsitied By & S o " ©

group; COR% @fmnmﬁoaom vﬂ’(e))@llh )Raoeom&, OCFyg,; mmNos@uljlefu ned:
?Bﬁclibﬁz@iné?%es Oy >a e e QRS“’ V@‘f"’io‘%?ﬂ?p ég’“?‘?ﬁge g

Pr ef er abi82 Q@fhﬁf{s@ﬂﬁ GH"Q 8 Bs ethyl .

Sui t abl D(BR );3@1@1@( dNEﬁlprandDOﬂEH N“'R9R2°R191 rrwhémh REtORIL, A propyl,

n-butyl ol o4 p are Jg%ere‘i'nbeg:g ddined; &rlgaean%tﬂ% R3b':Rd itsé or K¢ anthogether
with the ring to which they are attached form a cyclic group -O(CR9R1°)mO- wherein R?
and R10 are as hereinbefore defined and m s 1 or 2;

RS and R7 are the same or different and each is hydrogen, optionally subs'titﬁted Ci.¢ alkyl,
C3.g cycloalkyl, or RS and R7 together with the carbon atom to which they are attached
form an optionally substituted C3.g spiro-cycloalkyl group;

X is CHy, C=0, C=S, or C=NR8 wherein R8 is as hereinbefore defined; and
1 is an integer from 0-2; and salts, solvates or 2 phys:ologxcally functional derivatives
thereof.

Suitably R1 is a Cj_g alkyl group. Preferably R is methyl, ethyl or n-propyl and most
preferably R! is ethyl.

Suitably R2 is a Ci.¢ alkyl group. Preferably R2 is methyl ethyl n-propyl n-butyl or n-
pentyl and most preferably R is ethyl or n-butyl
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R4iis a phenyl group optionally.substituted with one to five, preferably
one or two, substituents which are the sane or different and are each

sel ected from hal ogen, hydroxy, nitro, phenyl-C 1-6 al koxy, C 1-6 al koxy, .
optionally substituted C1 -6 al kyl, S(O nR8, CO2R8, Q(CH2CH20) nR8,

e itiaBy RS a phikFgroup BRIy stifinuted Yind he R irbly Bredonap v
ool Tt o Sebstbisents phich P e ame o RUErant SHLAR AR saBsTel Hom ballbt, FRfon) o

t hﬁ 3- and/ _Qﬁtrlé,- phenyl-CqLy hikokp! Cgen alkbxgropt‘;onamptshbﬂti;u;esd HGAl-6 aibtl,hG(@%nRs, o
et hoxy, tr ro X 0X W@Iﬁg

R4 isyunsubs ({)?ﬂu?eds%ﬁﬁgﬁ’by'girp K%%@?ﬂs’ubég‘?{lagggggt t?eiugz Bn /Ig;oe whd>"
4- positions Qﬁqfh)bmag ,Rﬁyd crably  halogen,6 hydrasyy , nitrer  abebCes nlkawxy

or ethoxy. ¢, gdikoRp! ¥r Bﬁﬁenaﬁé@ubﬁ%d T aﬂ@l.arprefehﬂ)ﬁ gﬁiszﬁrgfl%;xf f)ﬁidi‘lﬁlly and

are each hydrogen, -4 XY...hal n, r oxy

optional |y~ SHRSHyted,at °g§ya? %@Bgﬂ‘ﬂ@wﬁ%&&%%%ﬁ@%& mesayl, € glcmeg}qéy,%%oqr e
the sanme or tdflidromethyl, dpdroay, ecarbogih oh QICHYBISO3EEt Mokt pra&rdbtw&‘} is ursytrtituted
trifluoronme o) £ Ly ng : g b
and R5¢ altpg1 %‘y |’ll eérs gﬁéén% rsh%{nﬁtgcfr ga% ﬁ Bg E"ld %@&eggﬁ s‘llﬁag%r (?é@n ngg&h qgfjﬁ%gygg
hal ogen hydiGixg alkexy, forsxample; methogpen eheiyl v substituted by fluoro. Most
preferably R5a and R5d are hydrogen and R5b and R5C are the sane or

di fferent and.are C gen hyl .. _nmet hoxy, .dydroxy, trif] uor.onethyl
or hal o. %Uft%ﬂ%lm%wm%%? aﬁ#éﬁé&sgﬁeﬁm" BFfdl’@;gﬁt ngea?agla?ygtﬁpgen,
hydr ogen or C3.44ik6xyalhaldgenrvdoxy forrC ex aikyl eptiomatly yibsoiutesit byy fluoriyb Rreferably

preferably, Rth %5151 R3¢ ﬁ%m’&@, :ﬁ@’%gg:ﬂﬁggeé%{i iag@ eyeaeildié,\ﬁi %’y @Etgg(z&}em

~{e)

Suitably R9 1 ark sane or ar e A

net hyl . sbyc!ramr,ynﬂuqrgmtlmor;h,aIOarMOtesprpﬁe@bbfr%%ﬂ 3nd R arg\hrdrogencangrR of
- Rlli( |R2, R4 Rtéflaleltﬂgssaﬁ;esbﬁ?lﬁﬁeﬂﬂ' ﬂgi Etlheﬁc}ﬁhyd&bgﬁi Q_pr ambxytaqmv ' §Q§%r%x§}10r6
a rou e SL.I nts .na € e ne O [ e a )

o D ok e DS, Sy RS RS0 S5Dekr g
C02R12, S03R?D andIRPSMte thelsafe IRUifRtent \ahé iars eacRh9driogerR bietiayl, emethexys apdrogy,

di fferent a{}gﬁ Attt cted from hydrogen or C 1-6 al kyl preferably
met hyl . Furt ugr pr%’?@??‘é@' conpounds of fornula (1) are:

([err])-3-n-Butyl-3-ethyl -2, 3-di hydro-5-phenyl -1, 5-benzot hi azepi n- 4- one;
: Suitably RS and R7 are the same or different and are each hydrogen or a C1_g alkyl group,

for example, methyl or ethyl. Most preferably, RS and R7 are both hydroger_x.

Suitably X is CHy or C=0.
Suitably R to R11 are the same or different and are each hydrogen or methyl.
Suitably 1 is 0 or 2, and is preferably 2.

When one or more of R, R2, R%to Rllisa substituted Cj_g alkyl group, or comprises a
C1.6 alkyl group the substituents may be the same or different and each is selected from
hydroxy, halogen, C1_g alkyl, C1.g alkoxy, COR12, nitrile, CO9R12, SO3R12, NRI3R 14,
N*RI3RI4R15 wherein R12 to R15 are the same or different and each is selected from
hydrogen or C.¢ alky! preferably methyl.

Further preferred compounds of formula (I) are: _
(%)-3-n-Butyl-3-ethyl-2,3-dihydro-5-phenyl-1,5-benzothiazepin-4-one;
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([err])-3-n-Butyl - 3-et hyl -2, 3-di hydr o- 5- phenyl - 1, 5-benzot hi azepli n-4-one-

1,1 -dioxide; ([err])-3-n-Butyl-3-ethyl-2,3,4,5-tetrahydro-5-phenyl -
1, 5- benzot hi azepi ne; 4 - :
([err]) 3- n Butyl 3-et hyl -2, 3 4,5-tetrahydro-5-phenyl - 1, 5-benzot hi azepi ne-
1, 1 -di

11 PRy e Sphgy b pereatipinstione sty - 1
benz o(ﬂn)-ﬁh-neﬁnty!éi-ethyliz 3,4, Setetratiyde-5-phény [Srkenkgthiazepinedi hydr o- 5- phenyl -
benzgﬁ.ﬂmurm& PnEs 4.5 t@tr%;y@i‘dag gxényal% - binbotHiafepiiePl) Sldidxide;

e
, 5-

, 5-benzot’hl azepi n-4-0

. 3-Di et & r-z-eramd Zss@@w!éng;ayl@%éérremhydroﬁ@hﬂyhiérwg\%@ﬁwe-1 1-

, 3-Di et b&k;d&S 4, 5- tetrahydro 5- phenyl - 1 ,5-benzot hi azepine- 1, 1
|

d oxi de enyl -1 , 5-benzot hi aze |n4 oné

, 3-Di n%?@’#hﬁl‘g%%‘?g ﬁérr‘igyg gzagepb ')rgzoof’hl azepi n- 4-one- E 1

di oxi de3,3- 32181Z)de@hyﬁyd-5@h@1yh-lgbmwmwﬁmpﬂén@wmdq, 5- benzot hi azepi ne;
| , 3-Di n?@hfbm?t-ﬁaéh sirefz-aﬁ o%lsﬁb’henyﬁ 19518&1!6 epime; enzot hi azepl ne- 1,1

0% o ket b b e laéwa@azeme- TP o

53bD| eglylpnamynz 5-dalﬁ;tdr@.bsp@lewl-7l 5-Bengorttiiazépieg-dnephenyl - 1 .
[er(ra]n)Z % r@é@{ﬁ%ﬁg d]qyl]%? B%ﬁé&i lé ?eé??t%? 'gnﬁelt)h%lox’dg’ phenyl - 1

5- benz 6%, fiDimethiyha 3,415-tetrahydgo-Gxpheayl- 1, S-benzothxazepme

g 3-Di et Iniherhyiy 52 RickS 8-Fhelfl W HmBerggid-1, ioiadronzot hi azepi ne- N

[ err]) (§) -A-aBpty}-3-sthyl-B.4. S tesrahydyoy To8-Aimeghaey- @%ﬁﬂn&?'bi"@ﬂ%ﬁ'ﬂfﬂrlazepl n- 8-

-1, 1-diodde;de; 3,3-Diethyl-2,3,4,5-tetrahydro-5-phenyqg- 1

5 b
Pev et L gR R 50 uboy S50ttt L i
benzd#hﬁ-glzgwh}gthyl-z S;ﬂ,s-g_etrahydgmscmethoxy-s-phenyl-l 5- benzothmzepme-l 1-

3 3- Di eldipiide?. 3. 4, 5-tetrahydro- 7- met hoxy- 5- phenyl - 1, 5- benzot hi azepi n-8- ol -
1,1-dio

(lerr]) i @f%%-zé hoBeHAYdro-Ssmethoxy-Sphgnd-1, 1benzathipzepine- dididige 5- pheny -
1,5- be r@::)aﬂm-Bmglp}-a&yl-l,;;,ﬂ,s-tttmkydm-p-phenyl 1,5-benzothiazepin-8-o0l-1, 1-dioxide;

7-b 1,5-b t hi
s BE R el S P 2 P
5-benz ),-.3-3 BL-Z:] A;S-tepg‘ahy[drqﬂmtw-s-phenyf-l 5-benzothiazepin-8-ol-1,1-

3 3-Di eamdez 3, 4 5 t et rahydr o- 5- phenyl - 1, 5- benzoth| azepin-7,8-diol- 1,1

;i oxi dgiy. lﬁ{eﬁymﬁgs Rt Tomatony > phéiytn S-S ARG B TS Aot Pheny! -

3- Di net és)l-lﬁtomw-’i-BmylﬁbbuNkbsS-Svfmrhlwdye-s-rpéthmwl-&ﬂh&ybbﬁ-zot hi azep| ne-| - nono
xi de; (b&fzbintaz xﬁe@‘it?%?ée ethyl -2, 3,4, 5-tetrahydro-5-phenyl -

, 5-benzot hi azep nDnOX|de
3, 3- Di ef 1o§Pmo-3 é-lzlem! awﬂawaay@n&@ﬁsbpxyﬁwhwﬂérme@wm@- 1= 1- ronoxi de:
([err])didxideBut yl - 3-et hyl - 2, 3-di hydr o- 8- met hoxy- 5- phenyl - 1

, 5-benz

(Lorr]) G BRBIr-etidi .5 seumydeo-&-phenyisl f-brmaotharemin] Bsiolelgionties. penzot
i azepi n&3-Diethyl-2,3,4 5-tetrahydro-5-phenyl— ,5-benzothiazepin-7,8-diol-1,1-dioxide;
(t)-3-n-Butyl-3-ethyl-2 3,4,5- tetrahydro-s-methoxy-s-phenyl-l 5-benzoth1azepme-l-
monoxide;
3, 3-D1ethyl-2,3 4,5- tetrahydro-s-methoxy-s-phenyl-l 5-benzothxazepme- -monoxide;
()-3-n-Butyl-3-ethyl-2,3,4,5-tetrahydro-5-phenyi-1,5-benzothiazepin-8-ol-1-monoxide;
3,3-Diethyl-2,3,4,5-tetrahydro-5-phenyl-1,5-benzothiazepin-8-ol-1-monoxide;
(2)-3-n-Butyl-3-ethyl-2,3-dihydro-8-methoxy-5-phenyl-1,5-benzothiazepin-4-one;
(£)-3-n-Butyl-3-ethyl-2,3,4,5-tetrahydro-8-methoxy-S-phenyl-1,5-benzothiazepine;
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([zerr])-3 -n-Butyl-3-ethyl-2,3,4,5-tetrahydro- 8- nethoxy 5- phenyl -

, 5- benzot hi azepine- 1, 1 - dIOXIde ([err])-3-n-Butyl-3-ethyl-2,3

, 4, 5-tetrahydro- 8- hydroxy- 5- phenyl - 1, S5sbenzothi azepine- 1, 1- dioxide;
([err])-7-Brono-3-n-butyl -3-et hyl - 2, 3-di hydr o- 8- net hoxy- 5- phenyl- 1,

Lorr1)- 7 GO GRPRTRy 23 A tembying ymebost S SR S RRREPE beny -

- benzddibxkideiepi ne 1, 1 -di oxi de;
re])-7- Eii& 930:-Batyl- J&Hﬂ 23 495 Fbéxlahidré ﬁhy%r&&ﬁ-fﬁlé_hg P5-beRstRil¥depine-1,1-

5
([e
1,5

([err

1, 5- benzot hl,azepi n- 8- ol [érr n-but yl - 3-et hyf - 2,

, 5-t et r arfieMeR 7- met hoxy 5- phenyl 1, 5- benzot hi azepi n- 8- oI 1,1- dioxi de;
err])-3- r(d:MtBrme-:Bthytyl Zweﬂlyﬂ-ZB-dlbydraJSyrdﬂhe@-frphhnym lﬁebeyzcﬁhlptepny-'i-oné;
be
e

t hi
0oL S B PN 5 et s
5- benzot hibg mpmeg,%dlom de;, 1 - di oxi de;

[err])-7- %P?@r@m@-ﬁ%ﬂyﬁ?%ﬁﬁhﬁ b;425-Serfh{r8r50penAES\Yenzbthiazepin-8-ol 1,1-
, 5-benzot hlﬁiaZePl n- 4-.one;

err])-3 %l -3-ethyl -2, 3, 4,5-tetrahydro- 7- net hoxy- 5- phenyl - 1, 5- benzot h

[
|
4
(I
5-
(

(
(Lerr]
i azepine 1 (i:)-a-neblmx+.>dﬁhylaZQﬁ4 5-tetrahydro-7-methoxy-5-phenyl—l 5-benzothiazepin-8-ol 1,1-
([err])-3- '&iééﬁﬁeyl -3-ethyl -2, 3,4, 5-tetrahydro- 5-phenyl -1, 5 benzothi azepin-7-
ol ’

(1

a

1, 1-di oXi i Parti cuI arI y preferred conpounds i ncI
err])-3- Iﬁt)ow;huxseaeqthxhwy 3-terrahydeo-7,81djrethoxy-Srohenylk ilidlep#ém;epmes benzot h

| azepi n- 8- Qloxddel- dioxide; and

e o nias %He?-f-et@f SRR B R I g LA e T

particul ar I(:y)-‘s-BrcbmdD-Bm-bmyl Ivettiyyls2yB-ditydtd-G-phenyid, Seeenzothiazepirf-44onei r  gr eat er
agueous Sog bl 58 KBRS Bl SIS na ATRAURE St

salts c ear ha arnaceuti ca ani on ‘or cat I on.
Sui t abl e p t| cal I y accept abl e acid addition salts of the conpounds

of the prepeui.nibiiyenLde-2i 3 b 1isteahly @SR phedPL 1,8 nzotlifdEpin-T-6T, Pditxide. aci ds,
such as hydrochl'oric,” hydrobromc, ~phosphoric, metaphosphoric, nitric,

-~ sul phoni ¢ and sulphurlc acids, and organic acids, such as acetic,
. benzenesul anmlar,lypxefmdccgmpodndsmchxdbhanesul phon| c, fumaric, dl uconi C,

gl ycol lic, ﬁ?spg 'Bh&i‘b(‘ethyl-h%clf 5.9?53?,2&6,-?83}82??{% - .rcmap.q 5-m6tﬁlaéepln-8—ol L,i-

met hanesul pHoni ¢, “succi'ni ¢, taric an
trifluoroadieXide a8di ds. The chloride salt is particularly preferred for

medi cal pqus@ButyiEBLétﬁ,m:@s PbastiEyete-8-Gadrbiy-5phei-a Bl enbattiazépiet 514 ncl ude

anmoni um s§ N al'kali metal salts, such as sodi um and potassium salts, and
‘alkaline e¥PEA¢salts, such as nagnesium and cal ci um salts.

Pharmaceutically acceptable salts are particularly suitable for medical applications because
of their greatér aqueous solubility relative to the parent, i.e., basic, compounds. Such salts
must clearly have a pharmaceutically acceptable anion or cation. Suitable pharmaceutically
acceptable acid addition saits of the compounds of the present invention include those
derived from inorganic acids, such as - hydrochloric, hydrobromic, phosphoric,
metaphosphoric, nitric, sulphonic and sulphuric acids, and organic acids, such as acetic,
benzenesulphonic, benzoic, citric, ethanesulphonic, fumaric, gluconic, glycollic, isothionic,
lactic, lactobionic, maleic, malic, methanesulphonic, succinic, p-toluenesulphonic, tartaric
and trifluoroacetic acids. The chloride salt is particularly preferred for medical purposes.
Suitable pharmaceutically acceptable base salts include ammonium salts, alkali metal salts,
such as sodium and potassium salts, and alkaline earth salts, such as magnesium and caicium
salts. ' '
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havi ng a non-pharmaceutically acceptable anion are within the scope of the
i nvention as useful internediates for the preparation or purification of
pharmaceutically acceptabl e salts angl/or for use in non- t herapeutic, for
. exanple, in vitro, applications. Any references to "conpound(s) of
formula (1)", "conpounds of the present invention", "conpounds accordi ng
to the invention” etc., refer to conpound(s) of for mula (1) as descri bed
above t o§elthhaving & hon-phdrmaeeaticaily asceptablecaniamare prithini thie sgopeadfl the inyamidmnal
derivati : onal
derivati V\.{g% ﬁ:l%teﬁ’x@édﬁ&%? fé}e{hS uoI b 93:109 r@lgﬁfveﬁt?éahy ate %H

erein re 3" an SIO|O | accept
deri vat i Witsgnd/gr éqsnﬁewndhe@mn&@s@mn%%mrpowp '?%Pn%xarrpl e, an ester,
whi ch upon- adm ni stratlon to a mammal, such as & human, is capable of

providin ect |nd [eg h a r an active,

net abol i 83& Ff&eg‘é? to’ CR"PBP‘E fté‘%’é‘(‘}?t@f tﬁ?&‘Pgﬁ‘é@e%}‘%F (RIESERY B¥entionsy oq4r ugs
of the cteomponnds aécording |tm/chcmmnnon“ o hrefor dolraogpoundisibef fermatao(D sad in

Vi Vo 10 glskfbed 4b00UP aﬁ@ﬁﬂﬂ@iﬁbﬁlti@ol%&@s aAY AsioRiicall iﬂa aPEQHalGS By of
may not be act ve Inthelr own right. The™ conpdunds o e present

i nvent i o#f ¢ QJEmem st in different polynorphic forns, for ‘exanpl e,

anor phous and crystalline pol ynorphic forns. Al polynorphic fornms of the

Wt D
and ar o T tephp EmBlolacly WG S8 AlTer s it il 8508 o8y phiiodiiY o O
unl ess cackeptahle demaavedf a compoundrofithe prasent invantigng qurexmnpln,camee;ta:hwhxnh
radi cal . kﬂﬁhﬁ&mﬁoﬂetotaehﬁﬁmal:)éﬁhlpﬁé KBHumaﬁ,”Q capRdié Of %Y&Juﬂﬁé kdttects de? ?ger

unlessa tated, to a diyal ent Qr spiro-cyclic ra

respect i Y}H‘l'ﬁ f&Propound, Qs a‘:ﬁ“@f’@?’%boﬁ’\g?@e‘f?ﬁﬁoval ent straight or branched
chai-n radi caI attached to the parent nol ecular noiety through an oxygen :
atom Th | { cI i C
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t ri - cyclSush prasirags qanrberfgetemmd i1 vivp torgiver# campeundcaceordingdagheinyentioni t r ogen
oxygen, Thésd prodrugs fhy of iy nBI WY uetive 1nQMeir oWk hights 0 a nonoval ent phenyl

group attached to a divalent Cl-6 al kyl ene group which is itself attached
to the parent nolecular nmoiety through an oxygen atom The term "hal 0"
refers t'l'(hefcbmpomdsodﬂtbe p:esd:m anventian cancaiso. exist e dﬁrqmpoiymoqﬂncf iimtmlfer (1)

exi st Qf‘mﬁ aﬂ’i@@h @gﬁ@ﬂlﬁ R1 ﬁnﬁ? - can
be chira EB sent 1 nvent| oﬁrhlo eé fe\ﬁshl )rtmr?c)l pe eac p033| bl e

VO 96/ 16empounds of the present invention are wrthm the scope of the mventxon and are a further
PCT/ GB9 asgedr/thereof. a

The term "alkyl" as used herein refers, unless otherwise stated, to a monovalent straight or

branched chain radical. Likewise, the terms "cycloalkyi" and "spiro-cycloalkyl" refer, unless

otherwise stated, to a divalent cyclic or spiro-cyclic radical respectively. The term "alkoxy"

refers to a monovalent straight or branched chain radical attached to the parent molecular
moiety through an oxygen atom.' The term "aryl" refers to a monovalent mono-, bi- or tri-

cyclic aromatic ring. The term "heteroaryl" refers to a monovalent mono-, bi- or tri-cyclic

aromatic ring comprising one or more heteroatoms(e.g., nitrogen, oxygen, sulfur). The term

"phenylalkoxy” refers to a monovalent phenyl group attached to a divalent C, . alkylene
group which is itself attached to the parent molecular moiety through an oxygen atom. The

term “halo" refers to fluoro, chloro, bromo, or iodo.

The compounds of formula (I) exist in forms wherein the carbon centres -C(R1)(R2)- and
-C(RO)R7)- can be chiral. The present invention includes within its scope each possible
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5% of any owess/mpsi cal i somer (s), and m xtures of one or nEEFRGENIHR -
i somers in any proportions, including racem c m xtures. In those
cases where the absolute stereOchem stry at -C(R)(R2)- and -C(R6) (R7)- has
not been determ ned, the conpounds of tHe invention are defined in terns
of the relative positions of the RI/R2 and R6R7 substituents. Thus, those
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physi ol ogi cal ly active agents; (c) the use of a conpound of formula (1)
or of a phaynmaceutical accept le salt sol vate, or physiologically
functi onal 28 "\/‘g"‘k‘é’ RRS#S of, ‘HM‘BW&’E@EE%S%W%‘““ medi cament for
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aci d uptake in [ e rl
- condi tPon andhﬁh%m) as oc@g?&gsld?lgg{é%é’g?sué‘%ogsﬁ)gt E%efgagclk%#%m S,
- et hod of i nhi martm@rbrhe the seppylgs, and tisatment of elinigal gonditiansfor E’b&chrkabldﬁ a

mamal , i up@ke iMBES? . is Vidiedted Ota?ré:&ﬁxmea%wéﬁpﬂenﬁa BRdifibA,eaid Ve

I
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(b) pharmaceutical compositions comprising a compound of formula (I) or one of its
pharmaceutically acceptable salts, solvates, or physiologically functional derivatives, .
at least one pharmaceuticaily acceptable carrier and, optionally, one or more other
physiologically active agents;

(c) the use of a compound of formula (I) or of a pharmaceutically acceptable salt,
solvate, or physiologically functional derivative thereof in the manufacture of a
medicament for the prophylaxis or treatment of a clinical condition for which a bile
acid uptake inhibitor is indicated, for example, a hyperlipidemic condition, and
associated diseases such as atherosclerosis;

(d) a method of inhibiting the absorption of bile acids from the intestine of a mammal,
such as a human, which comprises administering an effective bile acid absorption



8 I nhi biting anount of a conpound of formula (I) or of a |

phar maceu ccept abl e salt, solvate, or physi '
functi onalwéjgérllséa%al ve thereof to the mamal ; (e) a netﬁ%ﬁgg%k%uci ng

the bl ood plasma or serum concentrations of LDL chol esterol in a
mammal , such as a human, which conprises adm nistering an effective
chol esterol reducing amount of a conpolind of formula (1) or of a

phar maceuti cal | acceptabl e salt, solvate, or physiologically
functional dénbibiting emouttcrfectompountof formula (Themeks pharmageuticallyrascepseblerf

reduci ng t he sapNeRAated, BP?B@ﬁldgfcaWﬂin&%rﬁf&HnVMtﬁ&%ﬁt%ttﬂéﬁhmﬂﬁt er-in the

bl ood pl asnma or serum of "a mammal , such as a human, which conprises
adm ni stering an effective chol esterol and chol esterol ester
reduci ng (gnoanhethbd af ealopiog e kibod plasma of serum| cnédnjrationsadf DL cholesterol

pharmaceutical |y r{‘a&%ﬁgt | v, Jm%
functi onal dZ‘#l vatlve trafglr:h:o % "{'ﬁ& @ﬁ:@h &'inp‘i’{@ aﬁ &?’ﬁoéno?ﬁl Rer easi ng
the fecal exchelestere! srduping emaerrtdﬁ 3 W@%ﬁﬁﬁformsl gE ohia [phermaceutically

whi ch conpri %@&pﬁ@l‘é‘ BAIgt inaw &N pafdi @ggxeang RinkforaC| dérivasal el o
I ncreasi ng anmopunt of a compound of formula (I) or of a

phar maceuti c af’ﬁ’“”é’ccept abl e salt, solvate, or ~ physiologically
functi onal derlvatlve t hereof to the mammal; (h) - a nethod for the

prophyl a(t? cﬂ@BFEéﬁf.mR% the &ncfHefad Bn§ﬁf‘§iotlés&?ol' dhdOcHERSIER é eseh Gt
ehasn

a human cird uptaeln tor 1s,1ndlicate for exarrple
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effectlvea unt . ofa..co nd o
~ pharmaceutic Wla @3 Pt 8%Beptiggmceuggﬁ¥/6ﬁcgept%blje 6%’5?3\(’%%1 ) Ipﬁ){,sloqogxcally
functional dénetenal denvatresrtbereofito thhmammaiml (i) a nmethod of reducing the

‘i nci dence of coronary heart di sease-related events in.a - mammal , such
ective cor onary heart

as a hurréé ﬁ_‘g cqonprises adm nisteri (I}% an eff
di sease-(8| at Bgthed ofi fnereaging the feraheristition RRIB @ meangnals R RS ahuman.or of a
phar maceut i cwhicly coipriges adkhmxsﬁmhg an effécrieé bile avid byl ekeretigh inetehsing adnt onal
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chol esterol Tn as “a human,
whi ch conpr |M§°M§m&qm@@ﬁa@#ﬁtwﬂ¢f\ﬁe themammnbl esterol reducing anount
of a conmpound of formula (1):; . WD 96/16051 - -

(h) amethod for the prophylaxis or treatment of a clinical condition in a mammal, such as
a human, for which a bile acid uptake inhibitor is indicated, for example, a
hyperlipidemic condition, and associated diseases such as atherosclerosis, which
comprises adminis'ten'ng' a therapeutically eﬂ‘ective"amount of a compound of the
formula (I) or of a pharmaceutically acceptable sait, solvate, or physxologxcally
functional derivative thereof to the mammal; :

(i) a method of reducing the incidence of coronary heart disease-related events in a
* mammal, such as a human, which comprises administering an effective coronary heart
disease-related events reducing amount of a compound of formula (I) or of a
pharmaceutically acceptable salt, solvate, or phys:ologlcally functlonal derivative
thereof,

(G) a method of reducing the concentration of cholesterol in the biood plasma or serum
of a mammal, such as a human, which comprises administering ‘an eﬁ‘ectxve
cholesterol reducing amount of a compound of formula (T);
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chosen, the use for which it is intended, the node of adm nistration and
t he cllnlcal condition of the recipient. In general, a daily dose is in
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t echni ques of pharmacy consisting essentially of adm xing the-conponents.
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acid pharmacologically active substances can also be present including other compounds of

formula (I). The pharmaceutical compositions of the invention can be prepared by any of
the well known techniques of pharmacy consisting essentially of admixing the components.

Pharmaceutical compositions according to the present invention include those suitable for
ral, rectal, topical, buccal (e.g. sub-lingual) and parenteral (e.g. subcutaneous,
intramuscular, intradermal, or intravenous) administration, aithough the most suitable route
in any given case will depend on the nature and severity of the condition being treated and
on the nature of the particular compound of formula (I) which is being used. Enteric-coated
and enteric-coated controlled release formulations are also within the scope of the
invention. Suitable enteric coatings include cellulose acetate phthalate, polyvinylacetate
phthalate, hydroxypropylmethylcellulose phthalate and anionic polymers of methacrylic acid
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t hese Ter s sho | d al so inclyde 10%(by wei ght of the quantlty of
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PCT/ cBfndragind.). Except for Eudragit L, these polymers should also include 10% (by weight

of the quantity of polymer used) of a plasticizer to prevent membrane cracking during

application or on storage. Suitable plasticizers ilflclude'diethyl phthalate, tributyl citrate and

triacetin:

Entenc-coated controlled release tablets can be prepared by coating controlled release
tablets with an enteric polymer such as cellulose acetate phthalate, polyvinylacetate
phthalate, hydroxypropylmethyl-cellulose phthalate, or anionic polymers of methacrylic acid
and methacrylic acid methyl ester (Eudraglt L). Except for Eudragit L, these polymers .
~should also include 10% (by weight of the quantlty of polymer used) of a plasticizer to
prevent membrane cracking dunng appllcatxon or on storage Suxtable plasticizers xnclude
diethyl phthalate, tributyl citrate and triacetin. L
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11 Capsul es can be prepared by adm xi ng a.conmpound of formula (1) wth,
for exanpl e, wO9EQ6e0s5si um st earate, pregel antini sed-starch, sodipdiciososioo
gl ycol | ate, and/or magnesium stearate and filling two-part hard gelatin
capsules with the resulting mxture. Control |l ed release capsul e
conpositions can be prepared by adm xi ng giconpound of formula (1) wth,
for exanple, mcrocrystalline cellul ose and/or | actose, extruding using an
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i nert base s as' gelatin and glycerin or sucrose and acacia.

Phar maceuti cal conpositions suitable for parenteral adm nistration
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according to the invention will generally contain from0.1 to 5% w w ofthe
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t he resultlng mxtu ran Istration is aso possi
Phar maceut i &8¢ |SE1F’&§% and Acagid| e for transdermal administration can be
presented as discrete patches adapted to remain in - WO 96/ 16051

PCT/ GBS/ 02?’99:1naceutical compositions suitable for parenteral administratiqn'lc%nveniently comprise
sterile aqueous preparations of a compound of formula (I), preferably isotonic with the
blood of the intended recipient. These preparations are preferably administered
intravenously, although administration can also be effected by means of subcutaneous,
intramuscular, or intradermal injection. Such preparations can conveniently be prepared by
admixing the compound with water and rendering the resulting solution sterile and isotonic
with the blood. Injectable compositions according to the invention will generally contain
from 0.1 to 5% w/w of the active compound. |

Pharmaceutical compositions suitable for rectal administration are preferably presented as
unit-dose suppositories. These can be prepared by admixing a compound of formula (I)
with one or more conventional solid carriers, for example, cocoa butter, and then shaping
the resulting mixture.

Transdermal administration is also possible. Pharmaceutical compositions suitable for
transdermal administration can be presented as discrete patches adapted to remain in



I ntimate contact W|th the epi dernis of the reci pient for a prol onged peri od

of time. ww¢dsneodiat ches suitably contain the active corrpoug;H,&
optional |y buffered, aqueous sol ution, di ssol ved and/ or |spersea I'n an -

adhesive, or dispersed in a polyner. A suitable concentration of the
active conmpound is about 1% to 35% P[y ef erably about 3% to 15% As one
particul ar possibility, the active corrpound can be delivered fromthe patch

b | ect raot des b

Phar e A FORAS St e SprEER OF sisredipisg or ¥ Froipnged BRAERGERST St i as
(1) can patches smblgzd:ohwmﬂlmnema comagound firh anl optionatin buiferad aguieoust smhtmar son or
\ e,
e ST S AR G M i, BT
CH2 can "B’é‘seﬁm YegeRmpoynd h’eah%? b¥nip 3%@?!5&’@&’ Yaah%} dUWd For nul a
(1) As one {)ﬁﬁédlar pmibﬂim nB& acfi®e cdMpound diﬁébebd&wdredrﬁ?orﬁ&h@%ﬁhrﬂaﬁf ore

defi ned | fo reeduci n agent al um a1y drjde

(Al H3), &E%BPR‘{ % iEnEe Jﬁd @&W%dﬁ’ i tabl e
or gani c3€ﬁ)J 3/168r(t198®uch as TBE Oorrpounds of fornula Il as- hereinbefore
defined are novel and constltute a further aspect of the present invention.

Conpoun of for be prepare by a reaction, of conpounds of
f or mul a?ﬁ? [compoun S[%ré"fm las’ eﬁaélt}’i’- pegpares by fonyensiopal cmethads-known, 89 @i npef or e

def i nedskiléd: gersof@r apat aaldgatemthe?d frotdisesplesibeca thé am. base, for exanpl e
pot assi um carbonate (K2C03) and optionally in the

For example, compounds of formula (I) wherein 1 is 0, RS and R7 are hydrogen and X is ¢
CHj> can be prepared by reducing the Carbonyl group of a compound formula (II)

R N‘C-O

wherein : 3 ,R_2 R4 and R5ab,cd are as hereinbe,fore defined using, for example, a
reducing agent such as aluminum hydride (AIH3), di-isobutylaluminum hydride (DIBAL) or
borane (BH3) in a suitable organic solvent, such as THF. '

Compounds of formula II as herembefore defined are novel and constltute a further aspect
of the present invention. '

Compounds of formula (H) can be prepared by a reaction of compounds of formuia ITT

. R’d
’ . RSGI S ’ RI
RS: E

wherein R1 ,R2 and R580,6.0 are as hereinbefore defined, with the appropriate R4-Z in the
presence of a base, for example potassium carbonate (K2CO3) and optionally in the
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PCT/ GB95/ 02’48 96116051 13 pre@mcsomo a
catal yst, for exanple, copper iodide(Cl) mhereln R4 is as hereinbefore
defined and Z is a suitable |eaving group, for exanple hal o. The conpounds
R4-Z are commercially available or can prepared by nethods well known
or readily available to those skilled in the art. Conmpounds of fornula

11 as here| nbefor defl n deare no and f t of
the presentPTHPER (ng{pﬁﬁﬂ’a 51°p?e5r ﬁgpg@ﬁ*\wﬂ%ﬁnﬂ%ep%%el%a“ %Iblge
cyclising cdefiped aud Zotfs & suitable degving) group, for [esample halgheThe gompounds Ring are
R5a, b, ¢, d afdmigeillfy Ml&}ﬁé OF Garfi6d prapshed By mictRds! Well Midwh 8 readitylavalifle to
exanpl e an %rganlc aci d such as tosic acid, preferably at an €l evated

t enper at ur ethoseskilied mhe attossierr] C Oorrpounds of fornula (1V) can be
prepared by reacting conpounds of formula (V) with conpounds of fornula

gxg) Zis a ({;‘Er édutl)jfis gf%é’\ﬁll néﬁgﬁé‘%{“%@ %Qd %eqﬁ%l%&%ogg%e pr esence&@é e

or gani ¢ basaf the presepkiamgntions r i et hyl am ne or pyrrol i di ne. Conpounds of
f or mul as(V) and (Va) are comercially available or can be prepared by

t hod | abl e th killed
Conpounds. dFoRERH o PTIR A ch 64 regera by S5 side B UBLRRPERA M ¢ ne

correspondi ng

R
R3¢ S R!
V)
R? a
RS® COOH
LN

wherein R1, R2 and R32.b,¢.d" are as hereinbefore defined, by reaction with an acid, for
example an organic acid such as tosic acid, preferably at an elevated temperature, for
example 255° C.

Compounds of formula (IV) can be prepared by reacting compounds of formula (V) with
compounds of formula (Va)

RSd

R'Sc SH Z : Rl
™ g2 (Va)
RSb N}Iz HO

R®

wherein R1, R2 and R52.0.¢.d are as hereinbefore defined and Z is a suitable leaving group,
for example halo, in the presence of an organic base, for example triethylamine or
pyrrolidine. Compounds of formulas(V) and (Va) are commercially available or can be
prepared by methods well known or réadily available those skilled in the art.

Compounds of formula (T) wherein 1 is 1 or 2, can be prepared from the corresponding
compound of formula (I) wherein 1'is O by oxidation of the thio moiety with a suitable



corrpound of formula (1) wherein | is O by oxidation of the thio noiety with
a suitabl avo9ést6051 WO 96/ 16051

P
PCT/ GB95/ 02700 14 FEQCBRBM0,
agent, for exanple, hydrogen peroxide, organic peroxy acids. Oxone
(potassium peroxynonosul fate), or osgpumtetroxide (GsM4). Conmpounds

of formula (1) wherein R6 and/or R7 are other than hydrogen can be prepared

by treat iRgililCadent, gj n g,g,qidgf ok % : | b S hOr 2
and R6 and R7 as;l&‘ﬁ dro ee_’nﬂyv‘\in?tg% 2 ase"or%orgfgixg Fae“,i'n- ou%él(*’?t _ f‘%’?n

f ol | owed PESPXyRQRQsHHatehior RS tetrgds (504dt ¢ R6-Z or R7-Z wherein R6 and R7
are as defined herein other than hydrogen and Z is a suitable |eaving

i.ned ' Al t ' | f fc I |
e pr epac epEs hBin g2 wiprept K6 GFY0Y B fre SOSPET hBeen G sirpoead ) o
and R5a, by éreating: the gormasponding sowpeundedf formila ) wheseit i énlasi2 mndaROand R7 f or
exanpl e pel kyirogdN VithCa afabe] BF eRfmplk.CHHuBMithERP FIRWE Sy Tt Phel 20 C
LA ot 1 e O o 4 B v .
wi t h hydamiZ) is ssuitable (dd2NEgyoup as defined herein.

Alternatively, compounds of formula (III) can be prepai-ed from compounds of fdrmula (VD)

RS
RSc S _ : ‘
R! : _
R® R? (VD) -
R®™ N
~ OH

wherein R1, R2 and R58.b.c.d are as hereinbefore defined, by reaction with an acid, for
example polyphosphoric acid at an elevated temperature, for example 120° C.

Compounds of formuia (VI) can be prepared from compounds of formula (VII)

RSd

wherein R1, R2 and R58,b.C.d are hereinbefore defined, l;y reaction with hydroxyl amine
(H;NOH). | | | | o -

Compounds of formula (VII) can be prepared by cyélin'ng compounds of formula (VIII)



Cc;rrpounds of formula (VII) can be prepared by cyclizing conpounds of
formula (VII : 96/ 16051

el caos) 0270t Y61eest | a5 e (FETORRER
Rl, R2 and R5a, b,c,d are hereinbefore defined, in the presence of an acid,
for exanple sulfuric acid (H2SO4). Corrpgunds of formula (V1) can be
prepared by reacting conpounds of fornula™(IX " [err] wherein

R5a, b, c,d are as hereinbef gte defined, with conpounds of fornula (V)

anal ogous to the prepgsati on of conpounds of fornula (IV) described

her ei nbef ore. Conpouls v i@ (1 X)_are commercially avail able or can
be prepared by nethods no r re@y available to those skilled in
the art. Al ternati velsy; PO 20f formula (I1) can be prepared by

cyclizing conpounds of™for I oot
RI

. wherein R, R2 and R52.b,C.d are hereinbefore defined, in the presence of an acid, for
example sulfuric acid (H2SO4).

Compounds of formula (VIII) can be prepared by reacting compounds of formula (IX)

RSd
RSc SH
(X)
RSb ’ )
' RSa

wherein R53:b.¢,d are as hereinbefore defined, with compounds of formula (VI) analogous
to the preparation of compounds of formula (IV) described hereinbefore.

Compounds of formula (IX) are coimnercially available or can be prepared by methods well
known or readily available to those skilled in the art.

Alternatively, compounds of formula (II) can be prepared by cyclizing conipounds of

formula (X)
R
RSc S Rl
L &% ®
sb COOR
R . NH .
R ll{4

wherein R1, R2, R4, and R58.0,¢.d are as hereinbefore defined, in the presence of an
organic acid, for example tosic acid.

Compounds of formula (X) can be prepared from compounds of formula (XT)



[err] wherein R, R2, R4, and R5a,b,c,d are as herei nbefore defined, in
t he prese%@g‘g{60 organl c acid, for exanple tosic acid. FGHBB&%%

formula ( can sEsgaEpounds of formula (X))

wherein R4 and Rba, - v TaHASIQEEN before defined, with conpounds of
formul a (Va) anal ogau toREHet\QEDeparaleron of corrpounds of formula (1V)
descri bed herei nbefore. ormula (XI') can be prepared by

nmet hods wel|l known or readily available to those skilled in the art, for
exanpl e by the methods dj,sclosed in H Glman and J. Dietrich, J. Am Chem
Soc., 80, 380-383 (1958}. Conpounds of formula (1) wherein X is C=O can be
prepared fol | ow ngR thgd for the gkﬁparatlon of conpounds of formula
(I'l) described herei f formula (1) wherein X is CS can
be prepared fromthe
C=0 by conversion &®the CNHnoiety with, for exanple, Lawesson's

Reagent ( 2, 4- bi s(4- net hyphk’nyl )-1,3-dit h| a- 2, 4- di phosphet ane- 2, 4-
disulfide). The conpounds of fornula (1) subst anti al | y free, of ot her
optical isomers can be obtained either by chiral synthesis, for exanpl e, by

h | I
Compound aF PR ol RO afyg el bl BShe Gk Empdunds LTS (08 1

achiral é’}#ﬂ&?&%@sthc pfﬁpa@ka%f@mmynm I awrn%(lé’) déﬁ?i‘??ﬁa’t’?’émﬁ’@%r&l ution, or by

classical resolution with chiral acids. - Optional conversion of a corrpound
Of. for nEomp(gurPdS o?f’omuﬁct%ou n%ecgreﬂca?erd'% met{mtls well known or readily available to
those skilled in the art, for example by the methods disclosed in H. Gilman and J. Dietrich, ‘
J. Am. Chem. Soc., 80, 380-383 (1958) which is incorporated herein in its entirety.

Compounds of formula (I) wherein X is C=0 can be prepared following the method for the
preparation of compounds of formula (II) described hereinbefore.

Compounds of formula (I) wherein X is C=S can be prepared from the corresponding
compounds of formula (I) wherein X is C=0 by conversion of the C=0 moiety with, for
example, Lawesson's Reagent(2, 4-b|s(4-methoxyphenyl)-l 3-dithia-2 4-d1phosphetane-2 4-
disulfide). : -

The compounds of formula (I) substantially free, of other optical isomers can be obtained
either by chiral synthesis, for example, by the use of the appropriate chiral starting

“material(s), such as a chiral compound of formula (Va), or by resolution of the products
obtained from achiral syntheses, for example, by chiral hplc, enzymatic resolution, or by
classical resolution with chiral acids.

Optional conversion of a compound of formula (I), or a compound of formula (I)
comprising a basic substituent, to a corresponding acid addition sait may be effected by
reaction with a solution of the appropriate acid, for example, one of those recited earlier.
Optional conversion of a compound of formula (I) comprising an acidic substituent to a
corresponding base salt may be effected by reaction with a solution of the appropriate base,
for example, sodium hydroxide. Optional conversio_n to a .physiolog'ically functional
derivative, such as an ester, can be carried out by methods known to those skilled in the art
or obtainable from the chemical literature. '
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conprising a basic substituent, to a corresponding acid addition salt may
be effected wop9saessii on with a solution of the appropriate aciptT/GB9S/02700
exanpl e, one of those reci ted earlier. Opt-i onal - conversi on of a conpound of
formula (1) conprising an acidic substituent to a corresponding base salt
may be effected by reaction with a sol utippn of .the appropri ate base, for
exanpl e, sodi um hydroxide. Optional conversion to a physiologically:
functional

nown ot Lkt ?f&a*’?%ﬁ%"ﬁe a"ﬁ i R o

I
literat ur e, formula (I) by gtangiard metheds known or av omt ehterature to those skilled in

PCT/ GB95/ 02t#@Q@r, for example by alkylation of a hydroxy group. 17 In
addi tion, corrpounds of the formula (1) may be converted to different

corrpounds of the formula (I) by standard net hods. known or avail able from
the |iter atForea better hmdershding of theninvention.athe follosving-Rxamples pie givenybamapefof a

hydroxy gr OfBstratioft Q%d &rehBt {e db Flﬁﬂfeﬁtﬂﬁﬂ'\i?& A infity the Yk 'oPEhe ihvesid®! | oW ng

Exanpl es are given by way of ustrati'on”and are€ not- to be construed in .
any way as limting the scope of the invention. ° General Procedures.

Proton mag Or:@gdeeal PesRhaxas. epwﬁmamevie FeSotancospiena aere38Coriied at JOBSl\ﬂHzP SMasr a
were recordae unger at

bondi t 1 ons SPerHL VEle ROOTRER Bder RbphE Brefllid LieRlicel ARk SAPCA nlirions
Servi ces, lowa LOMS: insghmentcort wem |p:tfomt¢d #yCOneida n%nscarohssmmg Inwtyndse as
the reage”tch%&al iBhi2 St ?%k?d xgg@ﬁeﬁmﬂéfa& e RegeRY é‘§ | BRiefitaMAGEIDSiAD,

I nc. reactlo[F).o vvere nitr TLC Iates

er
wer e V\hat me¥erRARSTOZRY |‘EYaA6E’Ft‘°6M‘°&P é‘? l8c.o il é’"f?l“ée&%tlng e%
| anp. Col urstmespherent DnCa;nitys wefe pmafmmem sxltcaEgdl 60 ipdates amd Memv@?ﬂhzﬁ)

230-400 g
E)t herw s em?'lr?m‘g%re%ﬁgﬂ °‘“ﬁ’é’§8ﬁ§f“?’{?§fﬁ%¥ ur our P’f’ ﬂgﬁ %%ncgg?'cy l‘:&f\/\/er e
Al drich ant3#-60& mesilde Reagengxumpl @t&nedafrgpa.ﬁbjnph) (Chemical Co. unless otherwise

_ 3- |l am
(a0 (Lo 1] R e - Peraandshlle

slurry of 60% NaH (7.5 g, 187.2 mol) in 400 ml THF was added in 3 portions
2-n- butyl&g_f]yl-l 3- propanedi ol (30.0 g, 187.2 mmol ) and stirred for 45

' To th . de (28.2
o ) e

. g, 187.2
resi due was partltloned bet ween vvater and ether. The ether |ayer was

washed wi t iy hi1sivi h pcentrated. Col um
e e P b et 5 P e ki TR AL T
4.19 (t, lbistyl-3-etti§l-{ 3-prapinedidl (38.0 £,d.872Hhmol) addstirred f6i#3 min. 8Fo (e, reéixlﬂ)ng 0.83
(t. 3H) . OpdR ds addbl rert-BuidithinylSl chilRad P8 &, 187.2 mmol) and stirred for 2 h.

- The solvent was evaporated and the residue was partitioned between water and ether. The

ether layer was washed with bicarbonate solution and brine and concentrated. Column

chromatography (5% ethyl acetate/petroleum ether) gave the title compound as a colorless

oil (50.12 g, 182.6 mmol, 98%). !H NMR (DMSO-dg) & 4.19 (t, 1H); 3.29 (s, 2H); 3.13

(d, 2H); 1.15 (m, 8H); 0.84 (s, 9H); 0.83 (t, 3H); 0.73 (t, 3H); -0.01 (s, 6H). MS Dale =

275 (MH*). Calcd for C15H3402Si: C, 65.63; H, 12.48. Found: C, 65.87; H, 12.47.

(b) ()-2-Ethyl-2

To a solution of the product of Example 1(a) (4.43 g, 16.0 mmol) in 16 ml CCly, 16 ml
CH3CN, and 24 ml H2O was added NalO4 (13.69 g, 64 mmol) and RuCl3 (0.16 g, 0.8
mmol) and stirred for 16 h. The slurry was concentrated and the solvents evaporated. The
residue was partitioned between H20 and CH2CI2. The aqueous phase was extracted 3
times with CH2Cl2, dried, concentrated. The residue was dissolved in 3 ml THF, IM



275 (MH err]). Calcd for Cl5H342Si: C, 65.63; H, 12.48. Found: C, 65.87;

H 12.47. [err] 2- Et hy1l- 2( hydr oxynet hyl ) - hexanoi ¢ a
sol ution o? glﬁue })roduct of Exanple 1(a) (4.43 g, 16.0 I?bﬁl,GBf%}Bzr@oCG 4,

16 M CH3CN, and 24 nl H20 was added Nal O4 (13.69 g, 64 mmol) and Rud 3
(0.16 g, 0.8 mml) and stirred for 1? h. The slurry was concentrated and
the solvents evaporated. ‘The residue ?Nas partltloned bet ween H20 and

CH2d 2. The aqueous phase was_extract ed % ti rres pegH g] ried,

concent rgtragutylammopiug fnasde s THF {§ 4P @il 9 man deflgnd the solutiopyase; 16051
PCT/ Gggatﬁ)&aa& 1h Thfe solvent was evaporate? and the resultm% oil was partitioned b8tween d )

t et r abut 0 : nd the

sol uti Onﬁ%g@%ﬂzw %@%sﬁﬂﬁu eﬁ%@ﬁ&%@he@g%ﬁ?a% %? ﬁ&fag%da

resul ti rigolumh chromagegraphyi (856 CHz2€12é48h MeQiO. i%dhﬁ&émaceuhecxdhgm)&ephase '
was ext raciied adin ¥l 8 R6 ¥§b¥nméir 7). tﬂmtcmg@-d s@qlgsrmr& mn@wgraphy

(95%CH % % H20/ % | as an oil
2.26 g S’OW“%G % (“D%E’S;{’}gi éi‘b} ) @}5“?& 574

(br s, J(Ml-i"')ﬁhndzzes(MQEDvm E&lcdlf&BCéH]g@ﬂC amuuoﬁH)Fouﬂdzae(u%;sH). S
Dal e = ?_%51044( MA err]) and 129 (M - COZH) Cal cd for COHI8(8: C, 62.04; H,
10. 41. und: " C, 61.94; H, 10.44. (¢) :

([err])-2- (Brormrret hyl - 2- et hyl - hexan0| c acid. A solution of the pr oduct

f rom Exqepts8-21(Hrbhométhdl-20eth Ddcid. i-n.48% HBr (40 nl') was refluxed

Funne , X saliicaiBapesdes o 33, 153 T 51 e B BhEr 3

cgncent refluxed fokf20cr. Aftemdiooiing taaR THthe bohrtiaoriwas transferred\te atsepa'mnoﬁmhﬂr ¥

obt ai ne 4 O d6) 8
3.60 (s Gelfed | 5@@ %ﬂg%wg“%& ﬁ'ﬁgz?é’l'o {%%%) ang °?§g° megﬁ)&% /e )
157 (M 2t kigh vacugm rpwpmozeagacez:oﬁ obtztpe d thel title qomporndH(24® gr 10.£mmrd, 59: H
7.23; vadz?»lﬁmmm Q‘Z 6.60/(s, 2H); 1. 6&21 oB ﬁ@) %8s (: 3H) 075 (1, 3H)

(Lert])s o BEDRE YA P DM 5 *}exéé‘ﬁ o S 9HE 4 )

solutio
was addédl?BaﬁBﬂOt IFIOOpﬂ)éhGBZQDHAII@,BtSBZ%mmI freshl y distilled) and
pyrollidine (or triethylamne, 3.29 mmol) and stirred for 48 h. The
reaction mxture was transferred to a separat ory funnel and partitioned
bet ween(Pdil-ahtd2Amingphenylithigimerhyld-2rethidhe RRIC@XEracted 3 tines with CHA 3,

col um Ebraosmmromh@grdﬁ&%@ﬁmm@ﬁet a) eo ,Dgtw Qiuﬁblmxemr mf) wdsve the
t|tleco d Q. lg 2‘981 gtqg%)? Jrr{g’:ihl 40 (br
358 epinoiigoitaol (05 B2 Y\ sela) dod pypligine oy 1
s, 2H) tr&tlwmném,, 329 mmbl) apd Gtiged (cm 4&!4) The rm(m mixgfe; wa. Wmd g, M5
E?/O(Zc)_ &@2%2 1 ﬁaﬁ%"p %%Ed bedtfeehMi20 U CHCH Othe Quebhio PR * (08
extracted 3 tlmes with CHC13, ¢olumn chromatographed (30% ethy! acetate in petroleum: _
ether) to give the title _compound (0.50 g, 1.78 mmol, 81%). IH NMR (DMSO-dg) § 12.40
(br s, 1H); 7.25 (d, 1H); 7.00 (t, 1H); 6.67 (d; 1H); 6.48 (t, 1H); 5.23 (br, s, 2H); 2.91 (s,
2H); 1.66-0.99 (m, 8H); 0.77 (t, 3H); 0.67 (t, 3H). MS Dale = 282" (MH™), 264 (M -
H20), 236 (M - CO2H). Calcd for C]5H23NSO2 x (0.8 EtOAc): C, 62:12; H, 8. 42 N,
3.98;S,9.11. FoundC6241H,828N383$891 C

et
-
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(e) (£)-3-n-Butyl-3-ethyl-2 3-dihydro-1,5- iazepin-4

A solution of the product from Example 1(d) (0.66 g, 2.35 mmol) and toluenesulfonic- acid
(0.15 g, 0.79 mmol) in tetradecane (30 mi) was refluxéd for 3 h: After cooling to RT the
reaction miture was loaded directly onto a silica column and the ptbduct- eluted with 10%
ethyl acetate/petroleum ether yielding the title compound (0.4 g, 167 mmol, 71%). M.P. =
90.0 °C. JH NMR (DMSO0-d) 3'9:71 (s, 1H); 7.39 (d, 1H); 7.23 (t, 1H); 7.10 (d, 1H);
6.95 (t, 1H); 2.92 (s, 2H); 1.72-1.20 (m, 4H); 1.15 (m, 4H); 0.78 (m, 6H). MS Da/e = 264



3.98; S, 9.11. Found: C, 62.41; H8.28; N, 3.83; S, 8.91. (e) '
([err])-3- n-watgshedsiet hyl - 2. 3-di hydr o- 1, 5- benzot hi azepi n- 4- on@CT/GBISIOZT0NON
of. the product from Exanple 1(d) (0.66 g, 2.35 nmol) and tol uenesul fonic
acid (0.15 g, 0.79 mml) in tetradecane (30 m) was refluxed for 3 h. After
cooling to RT the reaction mture was | oaged directly onto a silica colum
and the product eluted with 10% et hyl acetate/petrol eumether yielding the

title conpo 9 chfedtror EQZHFIRS0: E188.40 Ws 0805 52 9 HINVR KahBE 8 2501 1]
9.71 (s, 1 % %9% 23 (t, 7.10 (d; TH); 6.95 (t, 1H);

(s, 2H): 1. 23 1p % 532091 15 (m 4H) 0.78 (m 6H). MS Dale = 264

WO 96/ 16051 .
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(MHerr]). I " S,

Found: C, 6%oa5olutian oétlmproduct rompExagple; Meh#.07 g 1545 mmol) in phenyl wdrde (17
([err])-3- nnﬁqtskﬂmrﬁol?wlad&d%oﬁﬁé?y&i&@ s nﬂm‘i} mrpb@ésﬁummoaaré@ns

eyt ) o ok P % b R K o o T Aok
and pot assitomcoal land atvas (laadka dxmctl)l5ont5 amilicp, celanint &el rclmedjmthwé% reﬁfxyluxed
f 16h. Th ' dingget |
oﬁ[ o a sil I%cé;{éaggﬁétlgﬂﬂhfﬁ%’{oe%ﬁeﬁhk g%ﬁqg%el? gg e fr%l g%d rggiig)r tg
give the tiTl ofp b i B )

[err] C. 1H g &,EE@PMS)D&@EBM (MEi7).6Caied o C HngSolt 7s. .,0,351)7.42}, N&:15; 13

20 0 Rl PR 347 RGBT 0 7ao, N 403 S
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9. 36. Exanple 2 Preparation of

([err])- 3 rE L VA,S et hyl - 2. 3-di hvdr o- 5- phenyl - 1. 5-benzot hi azep| n- 4- one-
1. 1 - ) To a sol utlon of the corrpound of Exanpl el (0.95 g,
2. 80 rrm)l) {TEDS 3 r=Butyl-3; 1-2. 3 alihydra-$-phenyiyl S-benzothiazepiinon

hydrogen p @_ﬂ_ e (1609, 14 mml) and stirred for 16 " Thesol utlon was

neutralized wth sodi um carbonate solution and the product extracted 3

times with ethyl acetate. The organic extracts were dried (Na2S04),

concent r at kb asclutidreof the campourg ofi Bxampledkf) (095, 2.80 minol) in triflueroacaticeacid

product wa | r L title
393/ dih 8flo “t%?aﬁﬁ%ﬁdgg h%drag&gg&&wfh saggt}om 6 nd swagfof 06 n

conpound as Ite

1H NVR ( DvBBegselutioawas neutralized (yith( sedivgy garbenatessqhutionyand. the proguct 9“@8*%2’:{1}
8H); 0.77 (iesGiith ethfl aoaae. =rh%7o? Mmeﬂs)weré:ahw @tsmldd%éﬂﬁﬁﬁd aqd the’ . 90;
R 6.78; Nresultmg oi? Ioadeg onto % ?ca column O 6]The pro%u was " eh?iene’ 2wnh820'§ g&yl
acetate/petroleum ether giving the title compound as a white powder (0.96 g, 2.58 mmol,
92%). MP. = 57.6 °C. 1H NMR (DMSO-dg) 5 7.94-7.06 (m, 9H); 3.73 (s, 2H); 1.72-

0.98 (m, 8H); 0.77 (m, 6H). MS Da/e = 372 (MH™). Calcd for C21H25NSO3: C, 67.90;

H, 6.78; N, 3.77, S, 8.63. Found: C, 67.61, H, 6.92, N, 3.62; §, 8.57.

To a solution of AIH3 (44 mmol, generated in situ from H2S04, 22 mmol, and LiAlH4, 44
mmol) in 44 ml diethyl ether was added the compound of Example 1(f) (5.00 g, 14.60
mmol) in 40 ml THF at 0 °C. The reaction mixture was allowed to warm to RT over 2 h
and was stirred at RT for 15 h after which time TLC (20% ethyl acetate/petroleum ether)
showed compléte reaction. The reaction flask was cooled to 0 °C and the excess AIH3 was
quenched by adding 30 of H2O/THF (1:2) dropwise followed by 5 ml 1M NaOH. The
mixture was transferred to a separatory funnel and extracted 3 times with ether. The ether



Preparation of

([err])! -vwoveBgbsi! - 3- et hyl -2. 3. 4. 5-t et rahvdr o- 5- phenyl - ﬁg& ep'i ne.

To a solution-of AIH3 (44 mmol, generated in situ from HZS , and
LiIAIH4, 44 nmol) in 44 nm diethyl ether was added the conpound of Exanple
| (f) (5 00 g, 14.60 mml) in 40 nl THy at O [err]C. The reaction mxture
was allowed to warmto RT over 2 h and was stirred at RT for 15 h after

Foact i oneRTRt FEfk oahiai. 2%, JoReeBic o iy i@*@@%ﬁ‘)@@f&% He was
quenchedetber) dd givegths Gitlsf conpound-E4. M g2)4.85 qubls 89%p| 1 15HDBR (DMSO-dg)SNaCH.
The m xt 4hg. G’\ﬁﬁ(rﬁ,rﬁ-f)s‘cfé‘f B s f@ eﬁl-?ﬂi 2 UUEe{m, K, O91" @ 6. ME! TS

th eth t
B S hie s (MY, 326 (MH®). Calod for C31Ha7NS: C, 77.49; H, 8.36; N, 4.30;, 9.85.

ext r act sFowide CeoNbi; rIQ,C840;IIN @Bl soneentrated and col umm chromat ogr aphed

(petroleum. ether) to-give the title compound (4.74 g, 14.55 mol, 99%.

1H NI\/R(DI\/BOdG) [err] 7.26-6.69 (m 9H): 3.67 (br s, 2H): 2.78 (m 2H):

1.21-1. CBxample#H); 0.71 (m 6H). M Da/e 325(!\/[err]) 326 (MHerr]).
36 305 95-8enz

Cal cd f Oprepatddidh/] t-@n-ﬂt]tvl‘l?-et' 28:438 idzepinely 1C 77. 51
H, 8.40; ' a reparation o _

. - nple-
[err])@g’-ﬂ-‘-tﬁutyl 3 -ethyl-2.3.4. 5-tetrahydro-5-phenyl- 1.
5 benzot hi azepine- 1. 1- - di oxide. To a solution of ‘the corrpound of

EXx I I | HF

adggg ﬁl—lgo éﬁmﬁéor%f%'éllc?%gg%ao%{ Eda"% %03 m 73 g?,lﬂ}dma%,) 3 rrhoté’gmﬁ t I’OXI de
(0.8 munl, teg-lsltanp%maﬁ agdedel 1mathyl- n@rN-om%éS higx #81pemmal) and josmium at  RT
Lo, LSekogic Uttt e SRl o st gt 2o o
B R R it 5B NEHETH solhePe S et e G et uo
hyposul firahsfemredi tdaisaparatdry &ﬂnéll‘hﬂ&‘@&)ctemd timescwith ethyk acetate. Cdlhermgamc

cor °§E‘%?ﬂ’ A ﬁ%ﬁ"‘é'w&‘ﬁ'ﬁt%%%%%. : ?“5@ @a@ma iﬁﬁéﬁﬂéﬁ“’“%"‘* fed®

7. r8r17) 6. pt{rm c tqgr y (A% et ace%t e/petroleumoeth che fitle pomgeynd 0. 69
(m 6H 4W5gDQ33 maﬁ&z%vherd ])1H(Fﬂ\l¢IRC(7ﬂMSO-d6§331mZBIS®2{m, OH),/3 PD(mH. 7. 61;
N oo: 920 3 3300 2K501135:0.57 (of, SEDY 0.69 d 628); Nis DL 358 (vzr. e B anpl e 5

Pr epar a

([err]) C31H2mNSOD: ©; 73 55 H, y1.6 B Net382, §28.974 Found: G, 0y3ds H; 3-58)Nn§ls4; 8, 5-
benzot hpggepi ne- 1,1 -dioxide. To a solution of the conpound of Exanple 4
(0.565 g, 1.58 nmol) in 10 mMl TBF was

Example 5

P
benzothiazepine-1, l-dibg'ge.

To a solution of the compound of Example 4 (0.565 g, 1.58 mmol) in 10 ml THF was
added n-butyllithium (2.5 M in THF, 1.74 mmol) at -78 °C. This was stirred for 20 min at-
78 °C after which iodo-2-methylpropane (1.3 M in THF, 6.32 mmol) was added dropwise

- at -78 °C. The reaction mixture was brought up to 0 °C and stirred for 16 h. The excess
base was quenched by adding brine (10 ml) and the product was extracted with ether (3 x
20 mi). The ether extracts were dried, concentrated and the residue applied to a silica gel
column. The product was eluted with 10% ethyl acetate/ petroleum ether giving a yellow
oil, (0.48 g, 1.16 mmol, 74 %). !H NMR (DMSO-d¢) 5 7.89-6.80 (m, SH); 3:30 (br m,
2H); 3.09 (br s, 1H); 1.88-0.63 (m, 23H). MS Da/e = 414 (MHY), 436 (M + Na). Calcd
for C25H35NSO2: C, 7260 H, 8.53; N, 3.39; S, 775 Found C, 72.39; H, 856 N, 3.27;.
S, 7.88. :



added n-butyllithium (2.5 Min THF, 1.74 mol) at -78 [err]C. This was
stirred for vwOo9eiéesut - 78 [err] C after which iodo-2-nethyl propadieBifozzoM i n
TBF, 6.32 mmol) was added dropwi se at -78 [err]C. The reaction m xture was
brought up to O [err]C and stirred for 16 h. The excess base was quenched
by adding brine (10 m) and the product was extracted with ether (3 x 20
m). The ether extracts were dried, concentrated and the residue applied to
a silica gel colum. The product was eluted with 10% et hyl acet ate/

petrol eum ether giving a yellowoil, (0.48 g, 1.16 nmol, 74 % . 1H NWR
(DVBO- d6) [Exampl&689-6.80 (m 9H); 3.30 (br m 2H); 3.09 (br s, 1H);

1. 88-0. 63 ( Pieparatibn of i3 -Daéthyl-23Ldihyddol Bplienyl-1, 5-dendobliidzepimid-ofital cd for
C25H3SNSO2: C, 72.60; H, 8.53; N, 3.39; S, 7.75. Found: C, 72.39; H, 8.56;
N, 3.27; S, 7.88. WD 96/ 16051

PCT/ GB95/ 02(a) @- Tert-butvldi ethylsilyDoxy)methyl-2-ethvibutanol. 21  Exanple 6
Preparat i ong éﬁghﬁa" WS % derem52 B a1, 3’L pRfaHAlt Euce | o 4he ONeE.
(a) 2-((Tert- utvy srly ut 0 trtle
conpound waRFoRFdy ap ! WIX&Q 3#8 follq'B 58& ﬁ@ £04 He

procedure f2H), Exlar(lf)J 4H); 08¢ IORYYR. 7(3W)©|0)73[(QF3H) 4.2D(s, 6H)| NIS Da/e29247F,

iy 613'(if1 g@@f/@’fﬁ’a‘ﬂm}%‘z&?ﬁ&w éﬁﬁf& B Pl &, 3 aroflia 2. 73 L ST,

12.26. Found: C, 63.27; H, 12.25. (b) 2-Ethyl- 2 (hydroxynet hyl ) -butyric

acid. The &) blRnGINBONA AviRb@RAE 8ddfrom the product of Exanpl e
6(a)(41.28 sSin rocedure f drn
058 85 2% el coﬁ%d wa pratied fEBn RS oo o Braspipe ! S 1§

éH) 3344 (usmgzhh& ,prochﬂxQ for Exﬁiri))le MB) @ibiding:(zm g,(lram[mmnl )88%al cbleNMR
/H14 X

2- (Brom)rreg err Gﬁi tlylgrgr %ﬁ?dFW@%4 rtle @bGH? \35 repared
from the pr cdm 240 5. 3(ALOHE G 55391 HaftF) Fo &é?ﬁ&lﬂd’p
procedure outli ned for Exarrpl e 1(c). After renoving the HBr in vacuo

obt ai ned 12%5 |, 639 1H NVR (DVBO-d6) [err] 3.60 (s, 2H);
1.58 (q, % 209 (M), 211 (M+ 2). Calcd for
-C7THL3O2Br : The t#l@ caﬁlporhhd whs ﬁr%parBd fro@tSthe rodust nﬂExiﬁrpldG(lQZ 222 gh1B8mmidl),

37 17. he
R e Aoy ke
oLy a0oebtined 108 (108 gridchmench 6356 EANME DIMSO-Co B a0 th 2bhal 58 (aphy
yi el ded thagy; 0.75 (t, 3H). MS Da/e =209 (M), 211 (M + 2). Caled for C7TH1302Br: C, 40.21; H,

6.27; Br, 38.21. Found: C, 40.92; H, 6.38; Br, 37.17.

(d) 2-(((2-Aminophenyl)thio)methyl)-2-ethvibutvric acid.

The title compound was prepared from the compound of Example 6(c) (19.7 g, 94 mmol)
according to the procedure for Example 1(d). Column chromatography yielded the
product (9.77 g, 40 mmol, 43%). - |H NMR (DMSO-de) § 7.24 (d, 1H); 7.00 (t, 1H); 6.69
(d, 1H); 6.49 (t, 1H); 2.91 (s, 2H); 1.60 (q, 4H); 0.68 (t, 3H). MS Da/e = 254 (MH™).
Calcd for C13H19NSOz2: C, 61.62; H, 7.57; N, 5.52; S, 12.65. Found: C, 61.34; H, 7.62;
N, §.33; §, 12.40.

(e) 3,3-Diethyl-2,3-di
The title compound was prepared by thermal ring closure of the product of Example 6(d)

(9.7 g, 38 mmol) as outlined for Example 1(e). Column chromatography (50% ethyl
acetate/petroleum ether) yielded the title compound (6.22 g, 26. 4 mmol, 70% yield). 1H



product (9.77 g, 40 nmol, 43%. 1H NMR (DMBO-d6) [err] 7.24 (d, 1H); 7.00

t, 1 d, 1H): 6.49 (t, 1H): 2.91 (s, 2H: 1.60 68 (t
gl—l) s RO SAsds, (ll\_/ID-I[err]).( Cal ol for - C15HLoNGpY: C 6(%%”2%057 (N

5.52; S, 12.65. Found: C, 61.34; H 7.62; N, 5.33; S, 12.40. (e)
3.3-Di et hyl - 2. 3-di hydr o- 1. 5- benzot hi gzepin-one  The title conpound was
prepared by thermal ring closure of e product of Exanple 6(d) (9.7 g, 38

| % e
oot At VB POMBGRaerS o7 T s i) e T T2 B0 nB0R A 80 (EPBD: 53 T ol . 700
;F/:C% 23 2.92(s, 2H); 1.71\1@89Gd, 14H05 0.76 (m, 6H). MS Da/e = 236 (MHT). Caled forNNR

}ig@fﬁo L84 H 728 N, 595. 3, 13.67, Foupd; €, 66.34; H, 737, %?29((,5
_697(t1 .7 2.92 (s, 2H): 171148(m4H) 0.76 (m 6H). I\/SDa/e=
236 (Mderr]). Calcd for  CL3HIZNSOL C 66.34; H' 7.28; N 595 S 13.67.

34: . -

Found: 8 .1..5 () _

3. 3-Di &Phs sim e ‘ . YTz €pi N- 4- one. The

N- phenyl atlon of the corrpound from Exarrpl e 6(e) (5.40 g, 23 mml) was
acconplqah e u ( [ t| tl e
corrpour? Fﬂpﬂeﬂ&l&ﬂ&‘f i mc%hfxcl;)}{l (%i%grgg a}ﬁg@n‘g &f éjg) r#nc)?zy r@g@)

= 86. 4 3F%QMY @edlfqllﬂwms t enpmsesi‘ere of qn}p g 1@1@ yisid the, titl gomppupd) a@sr 2H)
1.45 ( @oluftr]) chrEmafgtdph lﬂb4 g\,/&m/nﬂndf 99%1 giekdyHMIP. 19 8694, dLFf QquBLOH2 NSO

S 10 oMo dgéirﬁgr“%su B 0915 dDLh 45 G, i1 8 el A8 B 2 et

1. 5- b8h2 ¢MH 9z ePalnd 4'9:061391{21NBO o€,0%3.206 . H, 6.7ThN, 44Pd8; 1®29.0fFound €onpound

of Exarphg. A bol ¥o-& 1844 Mol ) to the sul fone was acconpl i shed by the
procedure ou'tllbnerg‘ ?or%EQarrpl e 2. Columm chromat ography (50%

et hyl acet at e/ petrol eum ether) gave the title product (1.92 g, 5.59 mmol, 88
%ylelm&_ :16301656[err]C 1H NI\/R(DI\/BOdG) 8 7.94-7.07 (m 9H)
3.72 (8,..2 .22, 0 , 7 al oél4(M—I[err])
366 ( : OT —CL I LTINS .7 S, 9.33.
Found: C, 66. 22; H 6 21; N, ‘4. 06 S, 9. 42.

The oxidation of the compound of Example 6(f) (2.00 g, 6. 4 mmol) to the sulfone was
"accomplished by the procedure outlined for Example 2. Column chromatography (50%
ethylacetate/petroleum ether) gave the title product (1.92 g, 5.59 mmol, 88 % yield). M.P.
= 163.0-165.6 °C. !H NMR (DMSO-dg) 5 7.94-7.07 (m, 9H); 3.72 (s, 2H); 1.80-1.22 (br
m, 4H); 0.76 (m, 6H). MS Dale = 344 (MH™), 366 (M + Na*). Calcd for CjgH21NSO3:
C,66.44; H, 6.16 N, 4.07; S, 9.33. Found: C, 66.22; H, 6.21; N, 4.06; S, 9.42.

The reduction of the compound of Example 6(f) (2.43 g, 7.80- mmol) was accomplished by
the procedure outlined for Example 3.  Column- chromatography (20%
ethylacetate/petroleﬁm ether) gave the title product (2.01 g, 6.76 mmol, 87 % yield). 524
NMR (DMSO-dg) § 7.29-6.71 (m, 9H); 3.65 (br s, 2H); 2.77 (s, 2H); 1.36-1.15 (m, 4H);
0.67 (m, 6H). MS Da/e = 298 (MH™). Calcd. for C19H23NS: C, 76.71; H, 7.79 N, 4.70;

S, 10.77. Found C, 76.:64; H, 7.82; N, 4.69; §, 10.72.




E>§arrp| e 8 Preparation of
3. 3-Di et hy| - wWaB6A6851t et r ahydr o- 5- phenyl - 1. 5- benzot hi azepi ne  PUTYGBIS®HATIO ONn

of: the conpound of Example 6(f) (2.43 g, 7.80 mmol) was acconplished by the
procedure outlined for Exanple 3. Col um chromat ography (20%

et hyl acet at e/ petrol eum ether) gave the tizle product (2.01 g, 6.76 nmol, 87
%yield). 1H NVR (DMBO-d6) [err] 7.29-6.71 (m 9H); 3.65 (br s, 2H); 2.77
(s, 2H); 1. &QreJaxikﬁu&mf thélompound o@Ekarﬁ;b‘& 8 (V83 321 B0TmSP u(aHkEdamphéhed Gqltiged.

1‘70{3201 aHziNggoc gurelqytlx;ifd 'tor %@(Zﬁ:& 4, é g;?r@pci}'%{p?t%raglﬁy fgdsydethﬁ athgte(?petrol_e'um

3. 3- Di et hyl efthed). gave-thetitlalpyatiuot & plyellopt salid5{(BEF gptl 167ammpl, (9374 yield)i MPde
WO 96/ 16051}86(’ -130.2 °C. 1H NMR (DMSO-d6) & 7.88-6.84 (m, 9H); 3.73 (brs, 2}{%3 32 (s, 2HD;

PCT/ GB95/ 02
oxi dat i on ofl-3nk3@ & 8EIO-68 (myEHY| MSDels 5338 (MH D 352M + N&s é'ééﬁﬁ*pf?fshed
by the procygHRENSOb! Cnedl2f,ad, FoaNpLasas, 908 uFound) 0y Ga06gHA PN, NHAT6.8,hy |

acet at e/ pet eum et her) gave the title product as a yellow solid, (0.55

g, 1.67 mofl; 693%y|eld) MP. = 128.0-130.2 [err]C. 1H NI\/R(DI\/SOdG)
[err] 788684(m 9H) 3.73 (br s, 2H); .3.32 (s, 2H); 1.55-1.30 (m 4H);
0.68 (m 6Hg Q@/e 330(M—|[err]) 352(M+ Na[err]). Calcd. for
C19H23NSO2: P H _S d. ;

4.16; S, : 5 = ' 2

di hydr o- 5- phenyl 1. 5 benzoth| azep| n- 4 one (a) Brormpl vaI ic acid The
title corrpotj?s was ared from hydroxypivalic acid (TCl Anerica, 50.0g,
423 mmol) dure for Exanple I (c). After renoving the HBr

under hi gh vacuum the product was obtained (66.42 g, 367 mml, 87%. 1H

NVR ( DMSO- dgpe E@E rJganfp%gﬁq (W5 %}_?9 frﬁ% ﬂﬁiz%)gﬁvah& adid (('l%I Rkrical N@O | @25 181

183 (M + Found:
(CM 34. 07: ( Jowsinggthe pgpz:e or Ex(a(qg le 1{c) er removing the IlIBr unﬂeriugh vacuum

2-(((2-Am mhafpedsudci was obwined Y4614 thm-hm emyznila NMRADMS Brdgh812\8a(br €); aci d

0. 526, ot 5T eatP £ 481 5 IS Bt} 90, o AR SoRORARET . 1

33.17, H,SOI Br, 44.13. Found: C 3407 H, 5.08; Br, 42.45.

(b) 2-({(2-Aminopheny)thio)methyl)-2-methvipropionic acid.

Bromopivalic acid (Example 10(a)) (594 g, 328 mmol) was reacted with 2-
aminothiophenol (41 g, 328 mmol, freshly distilled) according to the procedure for Example
1(d). Column chromatography yielded the title compound (52.3 g, 232 mmol, 71%). 1H
NMR (DMSO-de) & 12.44 (br s, 1H); 7.22 (d, 1H); 6.99 (t, 1H); 6.63 (d, 1H); 6.47 (t, 1H),
5.27 (br s, 2H); 2.88 (s, 2H); 1.14 (s, 6H). MS Da/e = 226 (MH), 208 (M - H20), 180 (M
- CO2). Calcd for C11H15NSO2: C, 58.64; H, 6.71; N, 6.22; S, 14.23. Found: C, 58.41;
H, 6.78; N, 6.13; S, 14.29.

(¢) 3.3-Dimethyl-2.3 dihydro-1 5-benzothiazepin-4(5

The title compound was prepared by thermal ring closure of the compound of Example
10(b) (33.4 g, 148 mmol) as outlined for Example 1(e). Column chromatography (25%
ethyl acetate/petroleum ether) yielded the product (25.39 g, 122 mmol, 83% yield). M.P. =
112.6 °C. IH NMR (DMS0-dg) § 9.71 (s, 1H); 7.40 (d, 1H); 7.23 (t, 1H); 7.11 (d, 1H);
6.96 (t, 1H); 2.95 (s, 2H); 1.18 (s, 6H). MS Da/e = 208 (MH™). Calcd for C11H]3NSO:
C, 63.74, H, 6.32; N, 6.76; S, l'_5.47. Found: C, 63.94; H, 6.37; N, 6.56; S, 15.28. '



1(d). Columm chromat ography yielded the title conmpound (52.3 g, 232 nmol,
719 . 1H wid\gn6edySO- d6) [err] 12.44 (br s, 1H); 7.22 (d, 1Ij) &4&%2%0 1H)
6.63 (d, 1H); 6.47 (t, 1HM 5.27 (br s, 2H); 2.88 (s, 2H);

M5 Da/e = 226 (MH err]), 208 (M- H20), 180 (M - C02). Cal cd for
Cl1H15NS2: C, 58.64; H, 6.71; N, 6. 22 S 14. 23 ‘Found: C, 58. 41 H 6. 78;
N, 6.13; S, 14.29. (c)33D|n"ethyI

di hydr o- 1. 5- benzot hi azepi n- 4(5H) - one The title conpound was prepared by
thermal ring closure of the conmpound of Exanple 10(b) (33.4 g, 148 mmol)
as outli g . Bim hbdr8)s-pHenb L TELb wﬁb@?m&m{ (25% et hyl

acet at e/ pétroleum et her) yirel-ded The product 5.39 g, 122 nmmol, 83%
yield). MP. = 112.6 [err]C. 1H NVMR (DV5O-d6) [err] 9.71 (s, 1H); 7.40 (d,
1H 7. 23THe N-phénylafiod 1of| the Icbinpotindd ®f (Examiphd ; 102¢)9%22.8, g2HP6 thmbH (was 6H) .
M5 Dal/e = C 1 Cy 63 2; 6. 76;
S, 15. 47““@@“(‘1%(:&1%’}'?4% 9’82%’&#%# ﬁ%%'%l 1@ f yielll: dhe? W’J"B%/ 16051
PCT/ GR9Shoomasography, the title compound (28 .69 g, 101 mmol, 96% yxeld) MP. =108 °C. H( d)

3. 3- Di mabR (12M80déid) vaimssasa@ 53?9?('5402}1)* qmp(snsﬁr)omﬂs oa/eE1984

2222?}3?!@9@ o ﬁ%ﬂﬁﬁa“?""é’ @g&ﬁ%‘?@?%@éﬁ?{&ﬂ?ﬁ@&ﬁo&%’ tter

col um Foohd:dCvatl &F; &p6yi3; Nn4.85; §,l1é.260npound (28.69 g, 101 mmol, 96%yi el d).
MP. = 103.8 [err]C 1H - NWR (DMSO-d6) [err] 7.68-6.88 (m 9H); 3.19 (s,
2H); 1.05 (s, 6H. MsS Da/e = 284 (MHerr]), 306 (M+ Na[err]). Calcd for
Cl?Hl?NMe—liz 05, H 6.05 N 4.94; S, 11.31. Found: C, 71.855 H,
6.13; NPrépatdvion 5f 313-Difethyl-2.3
di hvdr o- 5- phenyl - 1. 5- benzot hi azepi n- 4- one- 1. 1- di oxi de. - The OX|dat|on o}
the conpound of Exanple 10(d) (8.69 g, 30.7 mmpl) was acconplished

f ol | owi e oidatioro ofthercomipound-sfiBxdneple 10(d) §3.62 g, 30 ﬂenmoblmmccdsmpirshed)gr aphy

Jicl ) - Toyal i hrofedity KF BAMML 2 i GouAR HEyrlogimety i ﬁ‘e .

2! 51 s drying, 8 whitepapeter, thg progetae (850 ebZh mupal P L i), . V4O REE er 1)

Cal cd  6H NMRHDMSO4g) & 995. 7104, SED; 28D, 2HD: BI6%, GH, MSDare =35169. 86.
Found: A Nt B catt st NS K0 5 HEOF®'63 ShPH, 559, N, 4.32;

S, 9.88. Found: C, 62.98; H, 5.28; N, 4.26; S, 9.68.

The reduction of the compound of Example 11 (8.88 g, 31. 05 mmol) was accomplished
followmg the procedure for Example 3 to give the product, after column chromatography
(5% ethyl acetate/petroleum ether), as a yellow oil (8.02 g, 29.77 mmol, 96% yield). 1H
NMR (DMSO-dg) & 7.44-6.68 (m, 9H); 3.31 (br s, 2H); 2.65 (s, 2H); 0.93 (s, 6H). MS
Da/e = 270 (MH™). Calcd for C17H9NS: C, 75.79; H, 7.11; N, szo S, 11.90. Found: C,
75.82;H,7.06; N, 5.28; S, 11.86.

The oxidation of the compound of Example 12 (5. 66 g 21.01 mmol) was accomphshed
followmg the procedure for Example 4 to give, after column chromatography (20% ethyl
acetate/petroleum- ether), a white powder (5.56 g, 18.45 mmol, 88% yield). M.P. = 168.0-
168.6 °C. 1H NMR (DMSO-d¢) & 7.92-6.83 (m, 9H); 3.66 (br s, 2H); 3.33 (s, 2H); 1.03



Prepar ation of _

3, 3- D net hy| wi.98/16052- tetrahydro 5- phenyl - 1. 5- benzot hi azepi ne. pCTEB95/02700
reduction of the conpound of Exanple 11 (8.88 g, 31.05 nmol) was

acconpl i shed followi ng the procedure for Exanple 3 to give the product,

after colum chromat ography (5% et hyl ac te/ petrol eum ether), as a yeI | ow
oil (8.02 g, 29.77 mol, 96%vyield). 1H (DVMBO-d6) [err] 7.44-6.68 (m

0 (3 0 o, B2 e £9b i) 2R3 i Hoes ARG L]
7.06; N, 5.885;8,4.6%%£80.65. Eoand|C 6735PHepmad:AN,i4h8; 5 1@7B. 4. 5

Tet r ahydr o- 3. 3-di net hyl - 5- phenyl - 1-. 5- benzot hi azepi ne-1.1 -di oxide. The
oxi dation of the conpound of Exanple 12 (5.66 g, 21.01 mmol) was

accorrplisheﬁl‘wiﬁ-éﬁn ng t he procedure for Exarrpl e 4 to gi ve, after coI um

chr onmat ogr ap A (49 g : epin56 g,
18. 45 mmol 88% . =168. 0 168 6 [err]C 1H NVR (DIVISOd6) [err]
7.92-6.83 (#ng-%-H) 3. 66 (br s, 2H) 3.33 (s, 2H); 1.03 WD 96/ 16051
PCT/ GB95/ 2700 25 (s, 6H .

M5 Da/e = 3@%2(%[&%,&]1%3&&_+ Na[err]al cd for CL7HIONS02: C, 67.75; H,

6.35; N, 4 ound: C, 67.85; H 6.44; N, 4.68; S. 10.71.
Exanple 14 Alternative preparation of
([ err] - But yTHs @b ptepared acébirtivigl t® a provacuty frbmPHbGima fidal, Eietrich, J. AnDCGhem.

fromr G 1 05 b asesm, 16'a%nliie REARALALSAC TR0 & B s dnfolf WGERL, o
To a sol ut i THF ovas ghdedostripsof lithium1(3. 0g, 288 3amol) Avas|45 min. erﬂ“mf¢ Mﬂs\ﬁmﬂhdded
strips of |fb DiniRef afhibh&m@&% sarimba way 3%;::& 6rfrhe umctmkmm dﬁﬁfpaﬁ&iohéd?d

for 1 h after which tine the solution | of t he unr
i t hi um andep¥sen; ¢thesag Wa‘lﬁ’éfﬂ/\ééﬁpgﬁtﬁéf & V\g{‘ & PrY H‘:tawéeﬁﬁﬁ’%ﬁﬁf ‘ﬁlﬁﬁ%l

The productNa@H. cXier @thércidyenividided imreachédGhtiendthiaziné i(4:02 Igaﬂermmbeme’q The

o eacted RGOt N LIE L B S, R LB
\2/22 t g [ |e ;ad tmmndmm Gmmmtm?dldés @: ;gri@;e ;z;lg?gsggheqm&é@ e@sbmemmetro;%::;

pe
(MEerl)) 7&%@9& ek Lo ced éﬁd“mﬂﬁ?rﬁ %‘5713%2 Hes S5

Found: C, 61658, 15-.93.5F6'lﬁ1d.(§,756&"4'{, 5346, N 699, S, 15.90.

This was prepared by reacting the compound of Example 14(a) (3.06 g, 15.2 mmol) with
the compound of Example 1(c) (3.50 g, 15.0 mmol) according to the procedure used to
prepare in Example 1(d). Column chromatography (50% ethyl acetate/petroleum ether)
gave the title compound (3.70 g, 10.4 mmol, 70%). 'H NMR (DMSO-dg) 5 12.48 (br s,
1H); 7.46-6.83 (m, SH); 3.01 (s, 2H); 1.55-1.03 (m, 8H); 0.73 (m, 6H). MS Da/e = 358
(MH™H). Calcd for C21H27NSO2: C, 70.55; H, 7.61; N, 3.91; S, 8.96. Found: C, 70.61;
H, 7.62; N, 3.85; S, 8.88.

The ring closure of the compound of Example 14(b) (0.59 g, 1.65 mmol) was carried out
using the procedure for Example 1(e) giving the title compound (0.17 g, 0.51 mmol, 31%
yield). IH NMR (DMSO-dg) is identical to product of Example 1(f) described above.



(b) ()-2-(((2-Anilinophenyl)thio)metyl)-2-ethyl hexanoi ¢ aci d. Thi S. was
prepared o sweé1 Ng t he conpound of Exanple 14(a) (3.06 g,_15.2 mmol) with
the conpound of Exanple 1(c) (3.50 g, 15.0 mml) according ]f%rlﬁﬁg’”&m?cedure
used to prepare in Exanple 1(d). Columm chronat ography (50% et hyl

acet at e/ petrol eum ether) gave the title conpound (3.70 g, 10.4 mmol, 70%.
1H NVR (DVMBO-d6) [err] 12.48 (br s, 1HWP; 7.46-6.83 (m 9H); 3.01 (s, 2H);
1.55-1.03 (m 8H); 0.73 (m 6H). l\/BDa/e 358 (MH err]). Calcd for
C21H27NSEzample 130, 55; H, 7. 61; "N 3.91; S, 8.96. Found: C 70.61; H 7.62;

N, 3.85 S, 8.88. (c)

carried ﬂ:ﬂLua ng the procedure for Exarrpl e 1(e) g| vi ng the t|tIecorrpound
(0.17 g, 0.51 mmol, 31%yield). 1H NVR (DVMBO-d6) i5s |dent|cal to product of

Exanpl e | (1) descrl bed above. WD 96/ 16051
PCT/ GBO5: ino-5-methoxythiophenol 26

Exanpl e 15 Preparation of

(601§t Sl G B s 22

2 ami no -400nmt ngmtm&zimmadly@ﬂﬁme 280refluxdd; foAlldrh. cTheClarkisolatiofCova) and
400 m QMRS afPhaRRILE éﬁi BRSO gl s Wit A arkbsclire FBE 192 K
dt err 0-aqueous

solutio coo and neut Ize

acetic %&‘HH"%?’PF’%@W@ ° praduct e@ﬂ?ﬁt@'-hgn dhe ﬁﬁ?’ papsr pnd deedd and
the prod2$.29gpBl%ajietd). dli-INhﬂl(IDMSG—dé)E&O@.-BIM I3eg 59036}55 23)%528(15% 5 52 ( 5‘

{1 A Wy, 0 0

([err]) 3 n- But yl - 3- et hyl - 2. 3- di hydr o- 8- net hoy- 1. 5- benzot hi azepi n- 4(5H) - one

I3LA-B 3-dth\d- Landdehi 05.8 mmol ) in
Tpa y ngfpr?aér%mg@m 18 enzar élS(a) (13.7 g

150
88.2 mmol ) and 13
To a solution of the compound of Example l(c) (25.1 g, 105.8 mmol) in 150 ml
dimethylformamide was added the compound of Example 15(a) (13.7 g, 88.2 mmol) and 13
ml triethylamine. The mixture was stirred overnight and then transferred to a separatory
funnel with 200 ml water. The pH was adjusted to 4 with 0.1 N HCI and the product was
extracted with 6x50ml diethyl ether. The ether extracts were pooléd dried and the solvent
 evaporated to give a viscous oil. To this was added 200 ml tetradecane and 825 mg p-
toluenesulfonic acid and the mixture refluxed for 1.5 h. The reaction mixture was cooled
and loaded onto a silica gel column and the product eluted with 20% ethyl
acetate/petroleum ether (15.15 g, 59% yield). M.P. = 100.4 °C. !H NMR (DMSO-dg) &
9.51 (s, 1H); 7.96-6.81 (m, 3H); 3.70 (s, 3H); 2.94 (S, 2H); 1.71-1.39 (m, 4H); 1.19-1.13
(m, 4H); 0.79 (t, 3H); 0.74 (t, 3H). MS Da/e = 294 (MH™). Calcd for C16H23NSO2: C,
65.49; H, 7.90; N, 4.77; S, 10.93. Found: C, 65.39; H, 7.94; N, 4.80; S, 10.85.

The compound of Example 15(b) (11.0 g, 37.5 mmol) was reacted with phenyl iodide using
the procedure outlined for Example 1(f) to give the product (13.07g, 94% yield). 1H NMR
(DMSO—ds) o 7.5_4-6.79 (m, 8H); 3.75 (s, 3H); 3.11 (s, 2H); 1.51-1.13 (m, 8H); 0.77 (m,
6H). MS Da/e =370 (MH™). Calcd for C22H27NSO2 x 0.75 H20: C, 68.99; H, 7.50; N,
3.66; S, 8.35. Found: C, 68.95; H, 7.14; N, 3.63; S, 8.25. :



m triethylam ne. The m xture was stirred overnight and then transferred to
a separat oryWOS6Mé6St with 200 nl water. The pH was .adj usted t #CI/GHISA201 N
HGl and the product was extracted with 6x50M diethyl ether. The ether
extracts were pooled, dried and the solvent evaporated to give a viscous
oil. To this was added 200 m tetradecangsand 825 ng p- toluenesulfonic
acid and the mxture refluxed for 1.5 h. The reaction m xture was cool ed
and | oaded %&%_%il ica gel colum and the product eluted with 20% et hyl
acet at e/ pet her (15.15 g, 50% vyield). MP. = 100.4 [err]C. IH NWR
(DVMSO-d6) [err] 9.51 (s, 1H); 96681(m 3H) 370(5 3H); 2.94 (S,
2H); 1.71- 1P3a ¢ i vl-3le 4Qptral¥drcl8-hiethoir)S-pHs §-t, 3H. M
Da/e = 294 _ 6549H790N477S
10. 93. Found™=*E*=¢5¥38- H, 7.94; N, 4.80; S, 10.85. eg

([err])-3- nTIhatopmpBumi Iot][Ex&nﬁledﬁ(n)c{ﬂa-Sg, 6:40 tromol) Svasineagred with AIH3 using the

5-b h g]ggm 'E%‘ﬁdﬂe }m
mmF;]Za/;sl ?éact e edhfg:r-] gl [ de Fﬁﬂe : ?10%2 u?g;:%/z {a)'gelé? or
ol o3 (| OMSCags T 5% ety 3. 1045 S84k 5t Br g . 2HBNE-46P
[err] 7.54- ém79H};n0. 78, 6H).7MS Dale3+)356 W)( sCaléd-for Oa2HpoNSTB ¢, 4. FH,

Cu a0, S NSRS vl Byl i) ESSER S N ses s ©

| )soe G2l CO_fOT CL6HP3NS02: C,

8. 25. WD 96/ 16051
PCT/ GB95/ OZEQ%!E(Q 17 ' : 27 Exanpl e
16 Preparation of ([err])-3-n-Butyl-3-ethyl-2.

. 4.5-tetrahvdro- 8- net hoxy- 5- phenyl - 1. 5- benzot hi azepi ne. The conpound
of Exanpl e Pfeparatiéi?of(30,3-5Blfy|-Grathyl-2\50k 5 tetrahtdrd-8aintthoXy-Bibhemi-ig-t he

procedure o | efi ) Iee 3 to give the product (1.95 g, 90%yield).
1H NWVR (W—G 65 (m 8H); 3.70 (s, 3H); 3.51 (br s, 2H);
2.66 (s, 2H) 140110 (m 8H); 0.72 (m 6H). M5 Da/e = 356 (MHerr]).
Cal cd for @ 16t1.52 8 @iﬁmﬂol)&a@ﬂmdﬁed%%suﬁ@b&‘ﬁ an@ogy

74.20; H 8. 15 m"é t
([err])- 3- nWE{Htté\‘% P@%‘?‘Hﬁ |°“§“‘S‘? %‘@’f@ﬂ%ﬁ%@ﬁ ghengpﬂ 1 199?([’1/? yieid) 5 1H
benzot hi azemvﬁe(DMSD-dsyaaxsms 79 (m, SH)e 380n(so3E)) 3065 (ﬁxs,raﬁ)ems (s 2ER 1$1- 4. 28

| ligned
for Beanpl o 2 GR35 o fad S10Ms %%m v CBR P CRRERRGT C bgas
[err] 7.35-B.7% Nn3 8H)S, 8378(1}09@ @1434,6755? » 357, §l—§213 26 (s, 2H); 1.51-

Examp 1; 18

bggotiugggmg 1.1-dioxide.

To a mixture of aluminum bromide (1M in CH2Cl2, 16 mmol) and ethanethiol (7.4 ml, 100
‘mmol) at 0 °C was added the compound of Example 17 (0.78 g, 2.01 mmol) in 30 ml
CH2Clz. The mixture was stirred for 1h at 0 °C and then 25 ml water was added and the
product extracted with 3 X 20 ml CH2Cl2. The organic layer was dried and the soivents -
evaporated. The residue was applied to a silica gel column and the product eluted with
35% ethyl acetate/petroleum ether (0.74g, 98%). 1H NMR (DMSO0-dg) 8 10.00 (s, 1H),
7.28-6.74 (m, 8H); 3.6 (br s, 2H); 3.21 (s, 2H); 1.55-1.02 (m, 8H); 0.73 (m, 6H). MS
Da/e = 374 (MH™). Calcd for C21H27NSO3 X 0.4 H20: C, 66.25; H, 7.36; N, 3.68; S,
8.42. Found: C, 66.12; H, 7.37; N, 3.61; §, 8.30.



1.02 (m 8H); 0.73 (m 6H). M5 Da/e = 388 (M{err]). Calcd for C22H29NSC3:
C,  68.18, wieshedst: N 3.61; S, 8.27. Found: C 68.13; H 7.8, 7, S,
8. 21. Exanpl e 18 Preparation of GMO%O%
([err])-3-n-Butyl -3-ethyl-2.3.4.5-tetrahydro- 8- hydroxy 5-phenyl - 1. 5-
benzot hi azepi ne-1,1 -dioxide. To a m%%t ure of alum num bromde (1IMin
CH2d 2, 16 mml) and et hanethiol (7.4 100 mmol) at O [err] C was added

t he conpqund Exanple 17 (0.78 g, 2.01 mml) -in 30 Ml CH2Cl12. The mi xture
rééﬂ!ﬂ&s—gih at 0 [err]C and then 25 m water was added and t he

was stir
pr oduct

t he sol v . The residue. was appl I ed toa Si I I ca gel columm and
t he prod 1 35% et hyl acetate/petrol eumether (0.74g, 98%. 1H

NI\/R(DI\/SOdG) 8 10.00 (s, 1H), 728674(m 8H) 36(br s, 2H); 3.21 (s,
2H): 1.5 SBmetihcy by 3 A desEained | or
C21H27NS .29, F b3, .42, . 66.12;
H 7.37;, N, 3. 61 S. 8 30 V\D 96/ 16051

PCT / GBO5T024 @Gluuon of the compound of Example 15(c) (5.59 g, 19.05 mmol) in A&hyleneExanpl e

Pre
(o)) %éﬁ‘“n@ 0% s aded N-hroposuseipmide (6,78 8,38,10 sumol o styred
benzot hi F Bpgereactxon mixyure was washed once thh water and the orgamc ayer was

g Eng)r]%nan&r %Hce%trﬂrebuhﬂd the- :eh&;xé toddett OhtdValsifica geredonsy, 31‘h5 M&g\b‘dsazigl 853
o On G e A®e "l R e S 16 %24}}@%5%4 LG G0 1

N- br onrosNMR (DMSEedé)6d &50y(s, B); 7B lnm)ll)I) anap & iTH);e480 (, drH)SE oi(8, 2Hphe ‘
reaction t c or -} S

dri ed, "‘23‘#@“@*’ A0GREE WL f A8 (EAE; 877 (b OIS DG YR MRS e
product GMHT). Galed fa GlisHa2BO¥eQ2: rﬁu 12eHa p 8601 3861t $r &t nEqund sC.6033:93%
yield). MW $£37N®65) 9,844 C. 1H NWR (DVSO-d6) [err] 9.60 (s, 1H); 7.31 (s,
1H); 7.09 (s, IH; 3.80 (s, 3H;. 2.91 (S, 2H); 1.71-1.39 (m 4H);
1.19-1.13 m4H) 080(t , 0.75 (t, 3H) IVBDa/e 372 374

( MH[ er r ](p) (&)al-Brorhion gt 3-Rthvis?2 §-nife veS-phen Btberzottiazesi
Found: Ggpedl. 33; H. 587 N, 3. 65; S, 844 (b)

() - 7- Brono- 3- n- but yl - 3- et hyI 2. 3-di hydro 8- rret ‘hoxy- 5- phenyl

-1. 5- benzot hi azepi n- 4- one.

To a solution of the compound of Example 19(a) (6.60 g, 17.7 mmol) in bromobenzene 35
mi) was added copper bromide (500 mg) and potassium carbonate (2.5 g), and the mixture
was refluxed for 20 h. The reaction mixture was loaded onto a silica gel column and the
product eluted with 10% ethyl acetate/petroleum ether (5.05 g, 64% yield). M.P. = 131.0-
132.8 °C. 1H NMR (DMSO-dg) & 7.40-7.05 (m, 7H); 3.88 (s, 3H); 3.14 (s, 2H); 1.55-
1.03 (m, 8H); 0.77 (m, 6H). MS Da/e = 448, 450 (MH™). Calcd for C22H26BINSO2 x
0.3H20: C, 58.23; H, 5.91; N, 3.09; Br, 17.61. Found: C, 58.25; H, 5.96; N, 3.05; Br,
17.56. ' = - : :

. benzothiazepine 1,1-dioxide,

To a solution of AlH3 (29 mmol, generated in situ from H2S04, 15.5 mmol, and LiAlHg,
29 mmol) in 29 ml diethyl ether was added the compound of Example 19(b) (4.38 g, 9.77
mmol) in 15 ml THF at 0 °C. The reaction mixture was allowed to warm to RT over 2h
and was stirred at RT for 15 h after which time TLC (20% ethyl acetate/petroleum ether)



To a solution of the conmpound of Exanple 19(a) (6.60 g, 17.7 mmol) in

br onobenzeneW®9/1605k1 ) was added copper brom de (500 ng) and PETHERISARA0
carbonate (2.5 g), and the mixture was refluxed for 20 h. The reaction

m xture was | oaded onto a silica gel colum and the product eluted with 10%
et hyl acetate/petroleumether (5.05 g, 648yield). MP. = 131.0- 132.8
[err]C. 1H NWVR (DVMSO-d6) [err] 7.40-7.05 (m 7H); 3.88 (s, 3H); 3.14 (s,

fZH) ; C%ZigGBlsNHg&ea ddm Eﬁfj 21'8&2133 (e réatlion fidsk Ras eosled €30 °@afd (Hddxeess IAIH3 Gak cd
or r
58.25: H, 5. %O%}ﬁé by’ “g%‘“ g 2P "”11"?%’??"*& é{%)r%%%"‘%e *%83‘%5%?%?. N NaCE e ©

([err])-7-Br mnmra was hlangférreﬁl- totanseparatoBy finSeltapd extrycted:3 Gmes with)ephes- The ether

henyl - 1. 5- &Qt 1 [ T. b t o TO0RA
generyat 1o &l tu \?érg ag;ggd dﬁedi éaﬁb ated gadaf&é dh%}na% ifé% (52& mg,i
di et hyl et heicetpielrelg alﬁthré)c %Fomw ‘*stbfffe(f@t% ng&?Eﬁ wﬁﬁhs in

15 m THF atreSulfigy ¢il Was Bissolveipint SO M métfahydrefunas amd t-bivanbl! Ol ovattisTsoiatidRTway er

cotat ef pot rRbe il RasgOxte e 33 8 ol PHopibl, SF ndf ot 0 ety rptoine.

PCT/ GB95/ 02 M@xide (2.7 g, 22 9 mmol), and the mixture was stirred at RT for 18 h gtgvhichsprinie$p
conpl ete reggt I\B.HCOIhgolﬁtﬁﬁPWathdﬁé@% dé@&alﬁg%gda&d) e [ Ahddré t?dh?fe?r?& tSX;?eSS

Al H3 hed 2)..dro 5
e e o flh s b, Wil 0y ol T B IRHS Wi e
extract ed 3 withmfine)i drfede (IN£1SO4)hende chsentrated. r aColamneclromatvigraphyl, (1?%| ethyl
concentrate r a =
coher). The SPRAGEESHIR sk TGS B8 fibqur cFaf i ha0 AESICTPRINAS, P, -
resul ting oilP7:iakl0f Kol HeTIiMRn(WSQI-d&)@t?éM&rldﬂur a‘nQpp(Sv BER:ahot (s, 2Dt hi s
sol ution wag 3 a@dm) qs$1-997 (Rl BPYY 691 (A; 68,1 M§D§kt¥lx56 2468 QWETY| Caled forM )

a0 14 ISR, N80 U8 K S0, OB B e SRRSO

neutralize &pg.86cid, the mxture transferred to a separatory funnel and
extracted 3 tines W|th ethyl acetate. The organic layers were washed wth -
brine, dried (Na2SO4) and concentrated. Col uim chromat-ography (10% et hyl
acet at e/ pet Exampla2dt her) yielded the product (3.41 g, 7.30 mol, 75%

yield). MP. = 10751100[err]C IHNI\/R(DI\/SOdG) [err] 742681(m
7H); 3.90 (g, . 3. 09 8H) 0.71 (m
6H). MS Da/ 56, 65; H,

6.05 N, 3. B_é_}go@az@xm-omgudmdé:, '56.80; H 6.19: N, 3.01; S, 6.80.

Exampl e 21 _ : ,
The compound of Example 20 (3.19 g, 6.84 mmol) was demethylated using the procedure
for Example 18 giving the product (2.48 g, 77% yield). M.P. = 182.5-183.6 °C. 1H
NMR (DMSO-dg) § 10.87 (br s, 1H), 7.46-6.82 (m, 7TH); 3.62 (br s, 2H); 3.25 (s, 2H);
1.49-1.02 (m, 8H); 0.71 (m, 6H). MS Da/e = 452, 454 (MH"). Calcd for
C21H26BrNSO3: C, 55.75; H, 5.79; N, 3.10; S, 7.09. Found: C, .55.79; H, 5.93; N, 3.15;
S, 7.17.

thiazepin-8-ol 1. 1-dioxi

To the compound of Example 21 (0.50 g, 1.10 mt_nol)' in ethyl acetate (2.0 ml) and sodium
methoxide (10 ml, 25 wt%) was added copper(I) bromide (57 mg) and the mixture was
refluxed for 2 h. The reaction mixture was neutralized with 1IN HCI and extracted with



Preparation of

() - 7- Br ongycPegdiresit Y! - 3- et hyl - 2. 3. 4. 5-t et r ahydr o- 5- ohenyl - 1. pepigBosjo2
benzot hi azepin-8-ol 1.1 -di oxide. The conpound of Exanple 20 (3. Z%o

6.84 mmol ) was denet hyl at ed usi ng the procedure for Exanple 18 giving the
product (2.48 g, 77%yi eld). MP. = 18335-183.6 [err]C IH NVR ( DMSO- d6)
[err] 10.87 (br s, 7.46-6.82 (m 7H); 3.62 (br s, 3.25 (s, 2H);

Co1roonr B 3 ?%g%é*h%e@ Bhrsgrd s Nﬁ@m@ﬁm‘%‘“ tesidyg By 1"

5.93: N, applied to g siliva gl columtExah@ pesdnct was elted avith 205 edfiyl acetate/petroleum
([err]) - SetRerQolan! g, 9994 Vivib). ZJﬁM(mksemsdm@ (mm)xmés SD ey THE 330

benzot hi aze 1-di d 0.50 g,
1,10 mol & %hﬂeﬁr%-léae@%t 031 i i S e M%@Wio et 2% 9
was addedCzaHgsNS04: (br&SniSdH, (734 ‘Np3 43;81 1.9% Foundu€Ce69AL; H,ei 26&B.5718,2 h.
The react qp m xture was neutralized vmth IN HCO and extracted with

WO 96/ 160 :

PCT/ GB95/ 02700 o - - 30 ether 3
x 15 m. Jer extracts were dried and concentrated and the residue was

applied to a silica gel colum. The product was eluted wth 20% et hyl
acet at e/ petrol eum et her (0. 44 g, 99% y| eI d). 1H NIVR (DI\/hBO d6) [err] 9. 69
‘ 1-32¢ 2.3.4 ; Biim i

(s,

-

6H) . N5 pRS i) ]) "Cal'cd for . C22HRONSO4T G, 65, 48- H 7. 24;
N, 3.47; : oun - 65. 41 H 7.26; N, 3.53; S, 802 Exanpl e
23 Prepar ation of ' ‘

([err])-The cbmpdxhn&oféﬂmipleao?(%zfg; Bestzrxmhwlgi lwas Grested soddirh meyhoﬁxdehsiﬁghhe 1.5-

oy welFRE S e et sus et aeiR (P ORE 8% TR Dt 5,7,

gi ve t heSpcisctH); 7,2156.39 (18.39H)y|6352165 18} 3|\M?(s( HVB@@@Y s, (Br 3. ]59 s, QH)( s,

IH); 7.2328 &92 ;gr 155@1 9#3 ogb*}(m rgg a\d-t% 4?859
(M—|[err]F23éa f‘og 66.¢6 ﬁs@‘i -émsfig 6F°FF"§ élgk ﬁ% 34?

Found: C7.746.10; H, 7.50; N, 3.42; S,

diol 1.1-dioxide,

To sodium hydride (60%, 0.19 g, 4.79 mmol) in dimethylformamide (20 mi) was added
ethanethiol (0.35 mli, 4.79 mmol) and the compound of Example 23 (0.50 g, 1.19 mmol).
The reaction mixture was refluxed fér.3 h, then 25 ml saturated ammonium acetate (aq) was
added, the pH adjusted to 7, and extracted with ethyl acetate 3 x 10 ml. The organic layer
was dried, concentrated and applied to a silica gel column. The product was eluted with
50% ethyl acetate/petroleum ether (0.40 g, 86% yield). !H NMR (DMSO-d¢) & 9.79 (br,
2H); 7.23 (s, 1H); 7.19-6.76 (m, SH); 6.37 (s, 1H); 3.58 (br s, 2H); 3.11 (s, 2H); 1.50-0.98
(m, 8H); 0.72 (m, 6H). MS Da/e = 390 (MH*). Calcd for C21H27NSO4 X0.5 H20: C,
63.29; H, 7.08; N, 3.51; §, 8.05. Found: C, 63.47; H, 7.21; N, 3.36; §, 7.92.




7.74. Exanpl e 24 Preparation of

([err])-3-n-MA9Y¥1685ict hyl - 2. 3. 4. 5-t et r ahydr o- 5- phenyl - PCT/GB95/02700
1..5- benzot hi azepine-7.8- diol 1. |-dioxide.  To sodium hydride (60% O0.19
g 4.79 mmol ) in dinethylfornamde (20 m) was added ehanethiol (0.35 nm,
4.79 mmol ) and the conpound of Exanple 233(0.50 g, 1.19 mmol ). The reaction
m xture was refluxed for 3 h, then 25 nml saturated anmoni um acetate (aq)
was added, the pH adjusted to .7, and extracted with ethyl acetate 3 x 10

m. The orga(gi lager was dried . conce iy Eg?g%ﬁ&gﬂ?—%@%ﬂica gel

col um. The ot C et her (0.40
g, 86%yield). 1H NWR (DVM5O-d6) [err] 9.79 (br, 2H); 7.23 (s, 1H);
Z}nlgégj _760( %o §'§Blixté&1 ﬁth@%gré:%'gﬂ@ ogéé%mg/grl é@ﬁzﬂd)g 3?.-13&:};:89 in 2&&{5 aéidg(go ;(ﬁu g
H20: C, 63. Z’Q,R(I[ptf’asr%é? 'XE?P"QS.@I?"‘@F?Q B, ?%‘8!08%,“56@2 ,f°?a<,w7 the reagfion

3.36; S, 7. %xturéwasplashedonb¥ edrhvatérpextratted 2 x 20 mi ether, and the organic layer was

(Lerr]) - 7- Brgamh- Sataiid “aia Ghe' Hsiche Toslel 60 s SRR Lot DAV o258 - 4
one. 9 _
PCT/ GB95/ 02 ebwwed with 50% ethyl acetate/petroleum ether (9.23 g, 87% yield). M.P =3104.4 °Q.a)1H

2 [ gr r])-7- Bm—@msdlgmsy |5'§38$t4[?%]ﬂ-ﬁ;27.§8 &, NrYr P42 1d,StEpenoat() ﬂ:{}grzi.g% (S, 32)1{);1
el nacdiTiel B0 dkbCRadh g @%E@-@&ai%ﬂﬁ?@%&d@@fo% Pue(s Y42, s
34.2 mol ) @Dt iGalaifol 6 SHBHBINSG: C,Sa¢5] Hn 5.89) Nt 4.08; Syes3TvaEBound: 6n82.764 t h

wat er, extr . ther, and the organic |layer was dried,
concentr at eg,ftsgérl%d&t’ﬁ'eﬁ?gg?%ﬁe | oaded onto a silica gel colum. The product

was eluted with 50% et hyl acetate/petroleumether (9.23 g, 87%yield). MP
= 104.4 [erg? +)-YEBrobidss 398y 1263-Bihvd@o SlpHehvi- 1l Sibenzbtiidepifi4-drd) ;. 7. 42
(d, IH; 7. , ;2. , ;o 1.73-1.40 (m 4H); 1.19-1.15 (m 4H); -
0.80 (t, 3H); 0.76 (t, 3H. Ms Da/le = 342, 344 (MHerr]). Calcd for
Cl 5H20Br NSCThE compotidi of Example; 25¢h) @.908; 2561 9mMadl) wasureacted” withi2phedyl iodide
5.93;: N, 4. ; . o/ v :
()-7-Brono- %gcr?{ (Enlﬁ % 3%]) gfcﬁé/&f sgdf'gIr Eﬁ[’r’%‘? %( ﬁ’(‘an r?g Ip d ?Ld.ugt-_%ségr?z%tgﬁﬁa%lglp? _tr%l?ﬁl-sone.
The conpound 3} retigaRfi7ebromide) to( Biaglidg, thatscam berspyertedeestirebata e Vabramige Sy |
i odi de  accgegtimefit with!TliBr PIo&Pdind Copp Ty Sromiden(T0! dolb4)fin réfuxingoDPIFOA88).
(8.96 9, PR IONEBLe) 3 7.84 (d, 1H); 7.52 (dd, 1H); 7.37-7.03 (m, SH); 6.84 (d, 1H); 3.15
(S, 2H); 1.57-1.13 (m, 8H); 0.77 (m, 6H). MS Da/e_ = 418, 420 (MH*). Calcd for
C21H24BrNSO: C, 60.29; H, 5.78; N, 3.35; Br, 19.10. Found: C, 60.56; H, 5.83; N, 3.25;

Br, 18.83.

The compound of Example 25(b) (7.71 g, 18.4 mmol) was reacted with AIH3 using the
procedure outlined for Example 3 providing an oil that was directly treated with OsO4
according to the procedure for Example 4. The resulting sulfone was treated with sodium
methoxide using the procedure for Example 22 giving the product (67% yield overall for
the three steps). 1H NMR (DMSO-dg) § 7.35-6.79 (m, 8H); 3.79 (s, 3H); 3.62 (br s, 2H);
3.26 (s, 2H); 1.53-1.00 (m, 8H); 0.73 (m, 6H). MS Da/e = 388 (MH"). Calcd for
C22H20NSO3: C, 68.18; H, 7.54; N, 3.61; S, 8.27. Found: C, 67.89; H, 7.65; N, 342; S,
- 8.20.



a 3:1 ratio of 7-bromde to 7-iodide that can be coverted entirely .to the
7- brom day@yendoseat ment with Li Br (10 eq) and copper (1) bpefichesigatsy M0 %9
in refluxing DM (18h). 1H NWVR (DMSO-d6) 6 7.84 (d, 1H); 7.52 (dd, 1H);
7.37-7.03 (m 5H); 6.84 (d, 1H); 3.15 (5, 2H); 1.57-1.13 (m 8H); 0.77 (m
6H) . M5 Da/e = 418, 420 (MHerr]). Calgd for C21H24BrNSO. C, 60.29; H
5.78; N, 3.35; Br, 19.10. Found: C, 60.56; H, 5.83; N, 3.25; Br, 18.83.
Exanpl e 26 Preparation of
([err])-3-n-butyl-3-ethyl-2.3.4.5-tetrahydro-7-nmet hoxy-5-phenyl -1. 5-

benzot hi 71, 1-di oxi de.  The conpound- of Exanple 25(b) (7.71 g, 18.4
mmol ) was reacted with AlH3 using the procedure outlined for Exanple 3
providi ng an ojl- | ’ » ] 4 o, the

pr ocedur é-LERGFALENL L : A Orre R ' i um

met hoxi dd_,j;r_d_ugng_t he procedure for Exarrpl e 22 g| vi ig the product (67% yi eI d
overal | for the 'three steps) 1H NI\/R (DIVISOd6) [err] 7.35-6.79 (m 8H);
3.79 (s, 3.62 (br s, (s, 1.53--1.00 (m 8H); 0.73 (m
6H) . NS d&péomp%@ qfrﬁxer@pk]zﬁ (’Iéérsea 7#mm@mgme%wnealmn%brqqu®m N,
3.61; S. efharethioF 8etdeding to he Sdceddre forGianiple 38 4RingStheStit?d product (0.90VE)

2o 1001 B35 )0 4H NMR (DMSO-d6) 8 9.99 (s, 1H); 7.27-6.74 (m, 8H); 3.61 (br 5, 2153.20 (5,5, 41 o
27 Pr@Harki0-bR0 ¢, 8H); 0.73 (m, 6H). MS Dale = 374 (MH"). Calcd for C21H27NSO3 x

( [ er r] ) - 62@1?)0 ﬁi 688t %ima, N; #7p ds %t4rsa*F)696d31’,5768@nﬂ|07%25Nb?@?C§ bu@zepl n-7-

| - di oxiI e conpoun Exanpl e ol ) was
treat ed wi t h al um num brom de and et hanet hi ol accordl ng to the proceduri
for Exarrgi@.ﬁ&_mng the t|tIe product (0.90 g, 89% . 1H NWVR ( DMSO- d6)
[err] 9. 9£. . . 8H) ; 361(br s, 2H); 3.20 (s, 2H) ;
1.50- 1. Da/ e 374(M—|[err]) Cal cd for
C21H27NSO3 X 0.25 H20: C, 66. 73 H 7. 33 N .71; S, 8.48. Found: C,

g? grl e"g/ﬁl@g rrgha‘ll)es-%ra@%y ras &Ifgcharles I@bé? Q@x Q@%QEO gﬂ RueYd ﬁ&usbg‘ hrh bl/telr ;)”
wei ghi nd ﬁﬁﬁ‘%e#eg “HBEPS!ZS"WnSH‘ \L,&QF%CQX‘; Wm{?ﬁrﬂ? chow.
The rat sbodyrwelgin)s ewlitlp yeso compamds ge a(sﬁsﬂex‘_\siﬂﬁugﬁ:ﬁ% methylcellulose at 9:00 a.m.
and 3:30 p.m. for two days. The control group received 0.5% methylcellose. Two hours
after the morning dose on day two, the rats were given a trace amount (1.3 nmoles) of
23,25 - 75Se- homocholic acid taurine (75SeHCAT) in 1.0 ml saline orally. 75SeHCAT, a
synthetic gamma emitting bile acid analog which is absorbed by the ileal bile acid active
uptake system similar to taurocholic acid, has been used clinically as a measure of ileal bile
acid absorption. Feces were collected over the 24 hours following 75SeHCAT
administration. Fecal content of 75SeHCAT was determined using a Packard Auto-
Gamma 5000 Series gamma-counter The % inhibition of bile acid reabsorption is
calculated as follows: '

total 75SeHCAT - excreted 75SeHCAT of treated
| minus e —emmee _ X
- 100 = % inhibition

total 75SeHCAT - excreted 79SeHCAT of control

The percent of inhibition of bile acid reabsoi'ption in the rat using 7SSeHCAT, for the
compounds of Examples 2, 4, 7 and 9 at a concentration of 10 mg/Kg was 7, 36, 20 and
29% respectively. In the same test, the compounds of E:ta_mples 18, 22, 23, and 27 at a
concentration of 1 mg/kg gave between 50 and 65% inhibition of bile acid readsorption.



body weight) with test conpounds as a suspension in 0.5% nethylcellul ose at
9:00 a.m wobeAsd@ p.m for two days. The control group rec@CTEGBISOEN
net hyl cel l ose. Two hours after the norning dose on day two, the rats were
given a trace anmount (1.3 nnol es) of 23,25 - 75Se- honocholic acid
taurine (75SeHCAT) in 1.0 m saline oralli. 75SeHCAT, a synthetic ganmma
enmtting .bile acid anal og which is absorbed by the ileal bile acid active
upt ake systemsimlar to taurocholic acid, has been used clinically as a
measure of ileal. bil.e gcid absorption. Feces were collected over the 24
hours foll ovﬁd“fé"!“\éﬂéds‘adm nistration. Fecal content of 75SeHCAT was
determ ned using a Packard Auto- Ganma 5000 Series ganma-counter. The %
“inhibition of bi ' et { s calculated as foll ows:
total 75SeHCAT -'ﬂhg)‘(:crgg"ex{&g%@glf@k{]‘%jtreat ed , 1 m nus
X 100 % inhibition total 75SeHCAT - excreted
75SeHCAT of control TherYericent,¢of inhibition of bile acid reabsorption
in the rat using 75Seg}sk ,conpounds of Exanples 2, 4, 7 and 9 at a
' \ 20 and(§9%respect|vely In the sane
R 22, 23 nd 27 at a concentration of 1

ng/ kg gave between. 3f»3 o %J hiRi ti on of bile acid readsorption. WO
96/ 16051 PCT/ GB95/ 02700

33 What is clainmed is: R1) lttThe conpounds of the forrmula (1) [err]

wherein Rl and R2 are fhe s%rre or different and each is optionally
substitut ed Cl-wherein R kyd R< @8 thecsame oadifferent and mhampmaﬂsogésmmd\ﬁm the

carbon atomto lcb~ hfj%loﬁlﬁcﬁ or Rl %ﬂ& ﬁg I?@éitﬁepm"ﬂﬂ: ?%P&dnoﬁ@ﬁﬂtb{ vﬂﬁgﬂstﬁé};

C3-6 spiro-cycl oa ‘@ het eroaryl
group each opti %fﬁ‘& °§HB§PPE‘W3)§I 5‘\'/9"’%’@%5‘&@-6 SPlfo'c"c 03-"‘5'1 group,

Réisa C6_14 aryl, or a C3.13 heteroaryl group each optionally substituted with one
to eight substituents which are the same or different and are each selected from.
halogen, hydroxy, nitro, phenyl-C}.g alkoxy, C}.¢ alkoxy, optionally substituted C1_g
alkyl, S(O),R8, SO,NRSRY, ~ CO.R8, O(CH,CH,0),R8, OSO,RS,

- O(CH2)pSO3R8, O(CH2)p,NROR10 and O(CHp)pN*RIRIOR 11 wherein RS to R11
are the same or different and are independently selected from hydrogen or optionally
substituted C)_g alkyl , and wherein p is an integer from 1-4 and n is an integer from
0-3; '

R33, R5D, R3¢, and R5d each represent atoms or groups which are the same or
different and each is hydrogen, halogen, cyano, R8-acetylide, ORS, optionally
substituted C1.¢ alkyl, CORS, CH(OH)R®, S(O);R®, SO;NR®R®, P(O)ORS),,
OCORS, OCF3, OCN, SCN, NHCN, CH20R8, CHO, (CH2),CN, CONRRIO,
(CH2)pCO2RS, (CHz)pNR9R1° CO.R8, NHCOCF;, NHSO2RS, OCH,0RS,
OCH=CHRS, O(CH,CH20);R8, 0S02R8, O(CH2),S03R8, O(CH2)pNRR10 and
O(CH2)pN*RIRI0R11 wherein R8 to R11, n, and p are as hereinbefore defined; or
R32 and R5b, R3b and R3¢, or R5C and R34 together with the ring to which they are
attached form a cyclic group -O(CR9R10),,0- wherein R and R0 are as
hereinbefore defined and mis 1 or 2; '

e —

A O



¢

to eight substituents which are the sanme or different and are each sel ected

from Wabagmloi éﬁ*EEE ﬂAs)BEEN nyl-C 1-6 al koxy, C 1p@rainesmiroe

optionally substit 1, S(O nR8, S02NR8R9, CO2R8,
Q( CH2CH20) nR8, WQ‘I—“\ BR8, Q(CH2) pNRORI O and Q( CH2) pN
ROR1OR11 wherein fo RLL are the34sarre or different and are

I ndependently sel ect ed from hydrogen or optionally substituted Cl-6

al kyl, and wké ra8d R 7Park thecBmé BF amefeni MEa&h {’s Ebg@n,' @uaﬂauy%@ﬁﬁﬁe& C?fcgn
ar e

tohg sane or %legf&g’,ch’ﬁpwagﬂﬂ éEﬁgq éfg’gﬁ’ n e f2 mstI%r OLE they are

R8- acet yl i deattached formtan@ptbnajly subsnmddsth.glspmd-cﬁﬂeﬂqagfopp CCRS CH( OH) R8,

(b pon, “catvorg, -8 R oo R Rl N

OCH20RS8, IW&OQ@ZG%ZO) nR8, OSOZR8 Q( CH2) pSO3R8, Q( CH2) pNROR1O
and O Ol sblBRES OFpHysiligicaly uifiorl Bikvarives tGbD ar e as
her ei nbef ore defi ned; or R5a and R5b, R5b and R5C, or. R5C and R5d
together with the ring to which they are attached forma cyclic group
- O CROR1D) ntA compowdoffermated(IRideonding taslaim 1 wikereinnbef ore defined and mis |
or 2, Rl thvl R7 are the sane or different and each is
hydr ogen, optlgrﬁgﬁv{/%&@g‘f’jltuted ad 6 al kyl , W‘f%
and R7 together with the carbon atomto which they e attache orm
an opt i onal IRZ iswishyl}ethytdr £Bufyl;Spi r o- cycl oal kyl grou| f heetHasBéen&e C=0,
C=S, or C=NR8 wherein R8 is as hereinbefore defined;’ ‘”J,
i nteger from 0-2; and salts, solvates or a phys nctlone‘
deri vat i ves Réiepberiyl; 2) A corrpound of formula (1) according to c aim1
wherein R1 is methyl or ethyl; - R2 is nmethyl, ethyl or n-butyl;
R4 i s phenyl R5a and R5d ar'e hydrogen; R5b and R5C are the
sane or difi%sraéﬂfmas rehydregern hydrogen, methyl, nethoxy, hydr oxy,
trifluoronethyl or halo; R6 and R7 are the sane or different and are
each hydroggsb 4mat ﬁ% are {hgyéamgror de'eiIeXJ and are each %y'd?oggljzmgtli:yl me'thoxy,

hydroxy, tnﬂuoromethyl or halo;

RS and R7 are the same or different and are each hydrogéti, rﬁethyl, ethyl or i-butyl;
X is CHj or C=0;

lis 2;
or a salt, solvate, or physiologically functional derivative thereof.

3)' A compound of formula (I) selected from the group consisting of
(t)-3-n-Butyl-3-ethyl—2 3-dxhydm-5-phenyl-1 5- benzoth:azepm-4-one
(%)-3-n-Butyl-3-ethyl-2, 3-dthydro-5-phenyl-l S-benzothlazepm-4-one-l l-dloxlde
(i)f3-n-Butyl-3oethyl-2,3 4,5-tetrahydro-5-phenyl-1, 5—ben;oth1azepme, ’
()-3-n-Butyl-3-ethyl-2,3,4,5-tetrahydro-5-phenyl- 1,5-benzothiazepine-1, 1 -dioxide;
(i)-3-n-Butyl-Z-lsobutyl-3-ethyl 2,3,4,5- tetrahydro-s-phenyl- 5-benzothmzep1ne-
1,1-dioxide; '
3,3-Diethyl-2,3-dihydro-5-phenyl-1 5—benzothxazepm-4-one
3,3-Diethyl-2,3-dihydro-5-phenyi-1,5-benzothiazepin-4-one 1, l-dzomde
3,3-Diethyl-2,3,4,5-tetrahydro-5-phenyl-1,5-benzothiazepine;
3,3-Diethyl-2,3,4,5-tetrahydro-5-phenyl-1,5-benzothiazepine- 1, 1 -dioxide;

-

I



17s 2; or a salt, solvate, or physiologically functional derivative
thereof. 3)wavemomound of fornula. (1) according to claim | mrrépssiesnt ed
fr.om the group consi sting of _ '
([err])-3-n-Butyl - 3-et hyl -2, 3-di hydr o- 5- phenyl - 1, 5- benzot hi azepi n- 4- one;
([err])-3-n-Butyl-3-ethyl -2, 3-di hydro-5- phgnyl - 1, 5- benzot hi azepi n- 4- one- 1,
1- di oxi de;

([err])-3-n-Butyj mﬁfewi-za.da.ﬂr&sipaemmw &hammmaes benzot hi azepi ne;

(1[ glr {)LI) dg n- But yl 1met%l-2§ fhyﬁro-S-pﬁenyW% benzotglazepYnA-ohe-lble o:%h' azepi ne-1,

([err])-3-n- Butw:-DlmmyHZQJ#Smhudke-Z-p&em-a ;3-bénzathiadepne;- phenyl - 1, 5- benzot
|

hi azepi ne-1, 1- . . -1.1-

3.3-Di et hyl - 2, 3-1i r?"él‘géh%“’ S-tspraliydgo-g-phenyll, S-benzothiagepine. 1., 1-dioxide;

3, 3-Di et hyl - 2, 3- (&i-ﬁyuBstYBS*vﬂw 3, ﬂfmmm_rm ﬁlﬂ@ﬁlwé-mgylﬂh di oxi de;

g g Be: Ey: g g%nfmh,gﬁpﬂﬁym.@mﬁmﬂenyl 1, 5- benzoE EI azepi ne; g

V\b -96 / iGO% 1 '3 Bxetﬁ rzah X(g t(e)tr%ygro@?x dxmétl?o fl)enyi ?éeb%nfbet\ﬁ&upljﬁe ldf oxi de;
PCT/ GB95/ 02700 dloxxde 35 3
:33D|I3|rrlermwlyI ég%gﬁl?%%pﬁ%{hﬁp?b 45 - enzo'?h z§p ﬁhﬁgggﬁaenzothmz g‘)?-l de; |
3,3-Dinethyl -2, 3; hgglqdéitrahydro 5-phenyl -1, 5-benzot hi azepi ne’ 3

Di net hyl - 2, 3 a%—ﬁ!dtl@ﬂ&?ﬁ)«ngt&r&vmﬂerhoﬁy-&ﬂheﬁﬁq;ﬁb@ZﬁMaﬁq:mell 1-diskidexi de;
rrl)-3s n But 3@)1;’ feélgx .3(~e\ga§[-2 3% St-teEraﬁv%}{o-S-phex’lylﬁ 5d f)enzgth:aégpm 301 qnlyl 1,5

(le
benzot hi azepi ne-
3,3-Diethyl -2, 3 dipxislet et r ahydr o- 7, 8- di met hoxy- 5- phenyl - 1

3-

[

e

5- benzot3h| aZB e?'“l@ebxelhyl- 3,4,5- tetfyhgd%dﬁ?hen -1, 5-benzoth1aze n-S-ol 1 l-dloxxde
 nrot by ot Foiin Bul-S- 52 58 SNt - ey &%- vi §bgmbttinzepin.s
4

[

5-t et r ahydr ooB1 1editedde;- 5- phenyl - 1 , 5- benzoth| azepi ne-1, 1-dioxide;

e
5-
(oL 2o B B8 b N P B il 1
t
e

(
1 benzot hi aze

et rahydr o- 5- giesidg) - 1, 5 benzot hi azepi n-8-o0l -1, 1-di oxi de;
rr])-3-n-But g -ﬁbn%{atb-nZﬁa l43-§fh§/ﬁi 5%?\&%&113,&6181«5%@55%&%!1 5.1

S bensot h

, enzo |aze

3,3-Diethyl - LWB“’E%FP‘BW& oxid thoxy 5-phenyl -

, 5- benzot hi azepV-rbrc&n@-B 3LDiethyl-2,3,4 S-détﬁhjrdi'eis-methox)(-ﬁ-ephedyld,'ﬁ-&mmmia&pine-
-n-Butyl - 3-et hyk 12d1c1x1 5- tetrahydro 8- met hoxy- 5- phenyl - 1, 5-

benzot hi azepi ne-’ *oxi de;
7- br ono- 3, 3- Di efdly3-n-Butyl-B-ahyld: 3,45 stetrahydrons-phenyly | S-benzothinzepins?, diohdt Ini azepl

ne- 1, |- dglg,\ﬁugge
3,3-Diethyl-2,3,4,5-tetrahydro-5-phenyl- 1, 5-benzothiazepin-7,8-diol-1, 1-dioxide;
(:l:)-3-n—Butyl-3-ethyl-2,3,4,S-tetrahydro-s-methoxy-s-phenyl-I,S-benzothiazepine-1-
monoxide; -
3,3-Diethyl-2,3,4,5-tetrahydro-8-methoxy-S-phenyl-1, S-benzothxazepme-l-monomde,
(%)-3-n-Butyi-3-ethyl-2,3,4,5-tetrahydro-5-phenyi-1, 5-benzoth1azepm-8-ol-l-
monoxide;
3,3-Diethyl-2,3,4,5-tetrahydro-5-phenyi-1, S-benzothxazepm-S-ol- -monoxide;
(%)-3-n-Butyl-3-ethyl-2,3-dihydro-8-methoxy-5-phenyl-1,5-benzothiazepin-4-one;
(£)-3-n-Butyl-3-ethyl-2,3,4, 5~tetrahydro-8-methoxy-5-phenyl- 1,5-benzothiazepine;
(i)-3'-n-Butyl-3-ethyl-2,3,4,5-tetrahydro-s-methoxy-S-phenyl--1,S-benzothiazepine—
1,1-dioxide;
(£)-3-n-Butyl-3-ethyl-2,3,4,5-tetrahydro-8-hydroxy-5-phenyi-1, S-benzothxazepme-
1,1-dioxide; :

AU"H/-\"

(T



([err])-3-n-Butyl -3-ethyl -2, 3, 4, 5-tetrahydro-5-phenyl -1, 5- benzot hi azepi n- 7,
8-di ol - 1woloé/16051 di oxi de; 3, 3-Diethyl -2, 3, 4, 5-t et r alpcelnendsiodfvany! -

1, 5- benzot hi azepin-7, 8-diol -1, 1 -dioxide; _
([err])-3-n-Butyl-3-ethyl-2,3,4,5- tetrahydro 8- et hoxy- 5- phenyl 1, 5- benzoth
| azepi ne- 1- nonoxi de;

3,3-Diethyl-2,3,4,5- tetrahydro 8- et hoxy 5- phenyl -1, 5-benzot hi azepi ne-| -

oxi de; +). . . . Q.
([err]) 3-n- é % Brgmo :}1!1 g}g,ﬁi}yéztae?%r?/g me‘§°’3 Rhﬁnyl lg bbenzo?‘ﬁef)azepl n- 8-
ol - : @Bﬁlde 3;3-Diethyl -2, 345tetrahydro5 phenyl -
, 5- benzot hi aZ(ﬂpV-IBTSmﬁl}-ﬂ»bu B@xtiytle;3,4 5-tetrahydro-8-methoxy— -phenyl-1,5-
([err])-3-n-Butyl,..3-¢e hé d| hydro 8- met hoxy- 5- pheny1-1, 5- benzot hi azepin
- 4-.0ne; ( = P‘ ult ’et hyI 2,3,4,5- tetrahydro 8- rret hoxy- 5- phenyl -
1, 5- benzot hi §%)=PBtemo-3-n-butyl-3-ethyl-2,3,4, —tetr ydro-5S-phenyl-1,5-benzothiazepin-8-

&%) rBtemo-3 bty!3 hyl-2,3,4,5 ahyd phenyl-1,5-b hiazep
([err]) 3-n- %!‘Wl-d'éuéé hyI 2,3, 4, 5-tetrahydr o- 8- net hoxy- 5- phenyl - 1, 5- benzot h
I azepi ne- i‘g
([err])-3-n- I)éﬁn?}h}!"z? B2 retratydroaTryngrhore StRpamdslyS- BG‘HH@%P}W&*S)J benzot h
| azepi ne- 1,]1-d16xxde oxi de; WO 96/ 16051
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([err])-7-Br g"%o; b: l'l'}t'eﬁ‘yl é’.,Bé% ﬁ QF‘@“@”J 13_' dgx[;ett_z%w-s-?%enxl-l gbsww?zepme

1 5-benzot hi pxide, 4- one;

([er 1) -7 Br pms-aioipRaletiy .54 mﬁ&v&o.ﬁphe'éyxtﬁSJb&%qﬁ&eémgﬁtmm5 pheny! -

benzot hi azepine’ I, 1-di oxid _
[err]) 7- Br offi8%€en- but yI - 3- et hyl - 2 3, 4, 5- tetrahydro 5--phenyl - 1, 5- benzot hi a‘
epi n- 8- (=)-7-Btonho-3-n-blitylxd-ethyl-2,3-dihydro-5-phenyl-1,5-benzothiazepin-4-one;

(Lerr]) - - n- il o 281001 2:5% 1l L5 SRS S ipine

, 5-benzot hi a
[err])-3-n-b ﬂ}ﬂlm@d%ﬁﬁéll-Z 3,4, 5-t et rahydro- 7, 8-di net hoxy- 5- phenyl - 1, 5- benz

ot hi azepi ne )-3-n-butyﬂ-3-eihy1129>q $lestrahydro-5-phenyl-1,5 -benzothxazepm-?-ol 1,1-

([err[)- 3 n ULyl -3-et hyl™- 3,4, 5-tetrahydro- 5 phenyl - 1, 5- benzothlazeplne 7
, 8-di ol d|0X|de ([err])-7-Brono-3-n-butyl -3-ethyl -

3- dihydro 5 phenyl - 1 ,5- benzothiazepin 4- one; '

(
[err])- 34f' bA Eg&-gm%n&#ags e(f& _ydro 7- met hoxy- 5- phenyl - 1,

5- benzot hi aze I'oX] de; and

[err])-3-n-{ 5@9w-bt§yle?é-ﬁghvl-%33,&@@3&9-3%%5»&%1 5‘Pemmfﬁ°azep| n- 7-
l 1,1- ol 1d|-azsjnde-md 4) ‘A compound of forrmula (1) selected from
o)) P 55341 KR L B e

[err]) - 3- n_lBhdlp?udﬁ et hyl - 2 3, 4, 5-t et r ahydr o- 8- hydroxy- 5- phenyl -

5-benzot hi@zept NBivate, or phy%iolo&iélh?ﬁn&?onal derivative thereof. :
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5) A method of treating a clinical condition in a mammal for which a bile acid uptake
inhibitor is indicated which comprises, administering to a mammal an effective bile
acid uptake inhibition amount of a compound of formula (I) according to any of
claims 1 to 4 or of a pharmaceutically acceptable salt, 'solvate, or physiologically
functional derivative thereof. :

6) A method of treating a hyperlipidemic condition in a mammal which comprises,
administering to the mammal an effective hyperlipidemic treatment amount of
compound of formula (I) according to any of claims 1.to' 4 or of a pharmaceutically
acceptable salt, solvate, or physiologically functional derivative thereof.

7)  The method of claim 6 wherein the hyperlipidemic condition is atheroscierosis.
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or a salt , solvate, or physiologically f:ung:t, I onal derivative thereof 5)
A nmet hod of moresaseslg a clinical condition in a mamml for whiRGT/GB5I0RMWOaci d

upt ake inhibitor is indicated which conprises, admnistering to a
manmal an effective bile acid uptake inhibition amount of a conpound
of formula (I) according to any of 3tlainms | to 4 or of a

pharmaceutically acceptable salt, solvate, or physiologically
functional derivative thereof... 6) A nmethod of treating a hyperlipidenc

condition ig a g ' [ . Lo ster ] Hrapﬁa an
effective h@perﬁ%urﬁw{(y ﬁ%’gﬁm@%ﬁ%ﬂ%f‘) ﬁygﬁlglh%oﬁ]{)doﬂ%étage orc%@ )
according to arigceptablel saltynsolyateoon physiciegieally Hungtigaal darivativey thereof, fae usgrimbl e
salt, solvate, ppdicifaysi ol ogically functional derivative thereof 7) The
met hod of claim6 wherein the hyperlipidenmc condition is atherosclerosis.
WD 96/ 16051 ' -
PCT/ GB95/ 0200 A compound of formula (I) according to any of claims [ to 4 or 3pharn@iceutially
conmpound of forp I [ f Al :

phar maceut i cal la)@/&ébﬁbl(e. %“é’g%%%g |°592%5?‘i@§a§? \%@é,@_’%&ie’éﬁ%@? g?égég?f?gﬁ ?537 in the
functional der Ptephylexs oniseatment of grhyperlipidsemic conditiomi cine. 9) A conpound of
formula (1) according to any of clains | to 4 or a pharmaceutically

accept abl e l't., solvate._.or physiologically functiqnal, derivative thereof
For Chse i n 1De - copolad OF s} actorhe hoand oftcisimn ) 184 PER plitmaceunicalfy
condi tion. 18q9ceptable rspitsotvatef of physiolagidally fimctionall denjvative dreyeodfforcusaiimehel t o
4 or a pharnac ' . ' : 4.0l ogically
functional der ﬁ\%%f?%}e%’%ea r_néeo gﬁ:@h@@kﬁrﬁ ﬁ?‘e’t ofﬂ%%xﬁ&e@%q{ éuyr?l)eﬁ'(k))ﬁ' a

medi canent for the treatnment of a hyperlipidem c condition. 11) A

phar maceut ij¢pl ACsHARASIehiicD cEMPBNitich EinpRishe A eosbunll Jrformbia () accaameredi Ng
to any of clai .1 ;IO 4 or @Ta%gar na%ﬁutlcal %’e%&ce tztibl esP?laI.t .S lI vat e,
or physi ol ogi c¥M %ﬂ:‘fmms HR&9ch AeSHUCAY gecep . sdllyats, of physigjggically

phar maceut i cal fipctionele geristatiee ¢lrredfent teast, one phavmadeatically yacceptabieo camier endyt her
physi ol ogi cal Igptgﬁgly\(/??@glel%é.cﬂt%%%},%gfbé%g%l?sﬁtigeo;gﬁgge manuf acture of a

conpound of formu accor m 1 to 4, or a-salt,
sol vate, or physiologically functional derivative thereof, which

conpri ses qRj h&rprocess for the manufacture of a compound of formula (I) according to any of
claims 1 to 4, or a salt, solvate, or physiologically functional derivative thereof, which
comprises either:

(a) reaction of a compound of formula (III)

Rsc S \>LRI
Rz (m)

RSI

wherein R! ,R2 and R58:5,6.d are as hereinbefore defined, with the appropriate R4-Z
wherein R4 is as hereinbefore defined and Z is a suitable leaving group; or

(b) cyclizing compounds of formula (X)

B | AU A



(a) reaction of a conpound of formula (111) [err] wherein Rl
, R2 and Ryypg b/ are as hereinbefore defined, with the app R4- Z
fmﬁh erei [ [ [ gg’@rdﬁg}"&"

vvherel n R4 is as nbefore defined and Z is . a suitable |
(b) cyclizing conpounds of forrmula (X WO 96/ 16051

PCT/ GB95/ 02700 38 38 [err]
wherein Rl, R2, R4, and Rb5a,b,c,d are as herei nbefore defined, - and then:
(i) when | is to be 1 oR’®, oxidation of the thio moiety; and/or  (ii)
when X is to be C=fseco ver§|on of the C=0 noi ety; and/or (i) when X

O noi ety; and/@) (iii) when R6 and/or
R¥eaction with the appropriate conpound
of formula R6-Z andg#r Q Rn R6,R7, and Z are as hereinbefore
defined, and/or (1v) lgpt al conversion of the resulting compound of
formula(l) to a salt, sBiva or physi ol ogi cal I'y functional derivative
t hereof , and/or (v) opt| naI resolution of any optical isoners of the
corrpound of- formula (I). '

wherein R1, R2, R4, and R5&:b,c, d are as herembefore defined,

is to be CH2,, reduc
R7 are to be other th

and then :

(i) when lis to be 1 or 2, oxldanon of the thio moiety; and/or

(if) when X is to be C=S, conversion of the C=0 monety, and/or

(iif) when X is to be CHj, reduction of the C=0 moiety; and/or

(iii) when RS and/or R7 are to be other than hydrogen, reaction with the éppropriate ' ‘
. compound of formula RS-Z and/or R7-Z wherein RS,R7, and Z are as hereinbefore
defined, and/or ' _ o |

(iv) optional conversion of the resultmg compound of formula(I) to a salt solvate, or

physiologically functional derivative thereof, and/or

(v) optional resolution of any optical isomers of the compound of formu!a D.
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