- 1 - Case 22257 Benzofbl [1,41 di oxepine derivatives
The present inventionis concerned with novel
woensoifti] , 4] di oxepi ne derivatives of the foprauiER2004/012198
wherein 5 Bis - CGC or - CHR, - 0- R3 is Hor 3-alkyl;
X, Yand Z are CGR 4 or N, and at least one of X Y and
Zis CGCR4, R4 is Hor Qy-alkyl; RL and R2 are
i ndependently from each ot her sel ected fromthe group
Gaon 22257 ng of 10 H G -7 -a C 7-al koxy-C -. 7al kyl ,
-COCR 5 or -COR 5, wherein R5 is Hor Qy-alkyl, -OR
6, wherein R6 is H Qy-alkyl, -(CH) -cycloal kyl,
-(CH ) -heterocyciBghzo[BH1:4( Gdappineerivative{ CH ) - OR 7,
and R7 is Hor .-alkyl, wherein mis 0, , 2 or 3 and n
'S 1, 2I‘hQ redent iRt od’@&frﬁéﬂﬁe@&nh $0¥dl b&aze[b] Bl Fbxepide@ekivatives
-cycl§ ggl or -(CH) -heterocyclyl, mhereln mis
CONR RlO wherein RO and R10 are H,
-aIkyI or wherein 8 R10 can_forma 20,ring having 3

to 7 atoms, said rimg optianakBy ng one or nore
addi tional N or s, fival menper ed I
het eroaromati c ri'ny_contai pEng 1XQ et er oat ons

sel ected fromN, or SO which is substitted by H or
C-7-alkyl; or RL and R2 together with the carbon

ato {.hey are attached t o can forma ring having
‘wherein

5 B is—C=C- or -CHR’-O-;
R®  isH or Cps-alkyl;
X,Y and Z are C-R*or N, and at least one of X, Y and Z is C-RY
R*  isH or Cp-alkyl;

R'andR* are independently from each other selected from the group consisting of
10 H,
Cy7-alkyl,
Cy.7-alkoxy-Ci.7-alkyl,
-COOR? or -COR®, wherein R’ is H or Ci.7-alkyl,
-OR®, wherein R® is H, C,.7-alkyl, ;(CHz)m—cycloalkyl, -(CHz)m-heterocyclyl,
15 -(CH32),-CN, or -(CH2),-OR’, and R is H or C,.7-alkyl, wherein
mis0,1,20r3andnis 1,2 or 3;
-SR®, wherein R® is H, C,.7-alkyl, -(CHa)m-cycloalkyl, or -(CHz)m-heterocyclyl,
whereinm is 0, 1, 2 or 3;
-CONR’RY, wherein R’ and R are H, Cy.7-alkyl, or wherein NR’R! can form a
20 ring having 3 to 7 atoms, said ring optionally including one or more
additional N or O atoms,
and a five-membered heteroaromatic ring containing 1 to 4 heteroatoms selected
from N, O or S, which is substituted by H or C;.7-alkyl;

or R! and R? together with the carbon atoms they are attached to can form a ring having

25 3 to 7 atoms, said ring optionally including one or more N or O atoms;
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25 3 to 7 atons, said ring optionally including one or
more N or atons; DK/ 13.09.2004- 2 - and

woheosmaeaut i cal |y acceptabl e salts thereof. |t PoasPh®eni2198
found that conpounds of fornula 4.are useful as
i nhi bitors of human Acetyl - Coenzyne A Carboxyl ase
( ACGhd ph#tnfaudiitibgly asdeptabie adlte tieadof.y aci d oxi dation in
liver and nuscle, which nakes them suitable for the

use as 'ngg% g%ﬂ‘?(mrﬁ t%l%?t ERAPL &N OWioEHulg'I SRARET! R YHbiRSs of human
Ai: eil%FFt.Y &%WZX/TP{% mg{qggi d(fﬁfégg SEJ@ugdteAlfatfy %:}d oxidation in liver
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AC VIaH&StHIS%&ESS(A%E%F{I% Héﬁc@% €261 26tl@ ezotiP)eAéé inhibitors seem

medi cament icu '—\5 nt
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Fur tpheghyhke of dibeases eaithhe rdsted td ACCH Rarthemadraghdy camblé osed for the
pro E%X%I?eﬁ# §n(f9£r &b}?‘l@@%ﬁ%f W26 wRlR afeeljeﬁ{eQQO I‘eQque%q%§&k fatty acid

r at dati on sucn as obesi t y,

dys |OPL}5]IaH@}ﬁuﬁ§ asa‘??&“ﬁ’r aptpidaniazsid grbetspl e applicati on
relates to netabolic diseases where |ow | evel sof fatty

agi d One possible application relates to metabolic diseases where low levels of fatty acid

oxidation in liver are a problem such as e.g. high fatty acid levels in blood, high
triglyceride (TG) levels in blood, dyslipidemias in the form of disturbances in the
lipoprotein profile, imbalances in very-low-density lipoprotein (VLDL), low-density
lipoprotein (LDL) and high-density lipoprotein (HDL), hepatic overproduction of
30 VLDL-bound TG, and vascular diseases associated with the above metabolic
abnormalities, comprising atherosclerosis, hypertension and cardiovascular

complications.

Thus, ACCP inhibitors may be useful as medicaments in context with metabolic
complications where low levels of fatty acid oxidation in skeletal muscle are a problem
35 such as high TG levels in muscle, elevated levels of reactive fatty acid esters in muscle



oxidation in liver are a problemsuch as e.g. high

fatty acid levels in blood, high triglyceride (TG
woOevwslg4d1m bl ood, dyslipidem as in the form of PCT/EP2004/012198

di sturbances in the lipoprotein_profile, inbalances in

very-lowdensity lipoprotein (VLDL), |owdensity
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eh evat ed GOBVEHiBIOSrs Eaalshibe @scddat igdiamhehteinteantsxtiwith medical
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di ahgligenanct ok L BorsdHe NGB Grrekic o belared ifdlination to reduced fat

hyper, X cema, e. g. diabetic mcrovascul ar diseases

int %anof nephr opat hy, neuropathy, retinopathy

and blindness. ACCb inhibitors can_also b % ed as

medi cambhtls deeoReRionch oo ReTE A CIRIEST S ) o

whi Qﬂed1daﬁfeﬁ@$recdn&xf aith ybary da oxiedgtdf atitotlsondanlshithescebbxidation in

2 nef [ s%lleal d B ? hPSet ‘i)IRFe%Le % %%{'g}?i(%g@cﬁwr&n%an]gﬁ@ﬁ %r?lusclef) tissue, in

a eo?n O enous alr
app@pmeét vaﬁnﬂwlﬁ@@m@me gdpeba n@Fd &Rt bydramagfjves b very low
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Stora sayv. a t
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app atduction pixlryated r:cmcg@gﬁlom g 1g]@;ﬁ feagiive gﬁ@fs of fatty acids such as

HRI ARG arhBihe-@ols, PREyHBREWMDAG BeOEINkdere@to be of particular
behaV|oraI inclination to reduced fat oxidation.

Object of the present invention therefore is to provide compounds which must
have the criteria mentioned above. It has been found that the compounds of formula (I)
of the present invention show the potential to be highly selective ACCB inhibitors.
30 Subjects of the present invention are further a process for the manufacture of compounds
of formula (I) as well as the use of the compounds of formula (I) in the control or
prevention of diseases which are mediated by ACCP inhibitors, and, respectively, their

use for the production of corresponding medicaments.

Unless otherwise indicated the following definitions are set forth to illustrate and

35 define the meaning and scope of the various terms used to describe the invention herein.



O the diseases nentioned above, the use of conpounds

of formula (1) as nedicanents in context with obesity
woizeosilaeriease of mtochondrial fatty acid oxi deRCT@ER200m/012198

muscl e and liver and net increase-in energy

expenditure in peripheral (nuscle) tissue, in context

Wi th dysThepérdefiowerulleql” vettcedk( ebat anoedpbinetquiitibyther groups,

fdrd t\[)eaéarﬁfc %/?ﬁc%%tr%;gﬂé\‘) &gﬂﬁh&yovgl'e Pfaﬁ A ol? Qﬁ@tq seven carbon

glyceri in conte I nsul
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g%e¥§k§§aﬁggggﬂhﬁ ions of the highly reactive esters

S suc as acyl - CoA, carnitine- CoA,

di acyl gl eroh‘ e nslder be, of

parti cul 2 ¥Ht éﬂ(‘l gt %ﬁ uQgney ¢ ”&e’gggrﬁ‘fne ¢ &ineon
therefore is to prOV|de conpounds whi ch nust have the
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t he ote ial to be hi e%ﬁ sel ective ACCh i nhi ttor

Su b j ‘f"Ytgﬁoélpﬁ PESen P DD PEIPEXY [fPRIRRY XV, Dutoxy; isobutoxy
piIoo cam]shekxioxyt Prefermad erfe ot lower-dkoxy gmupeispdsificlly £xemmlified herein.
(1) as wellas the useof the conmpounds of fornula (1)

in the cmttérA Cé? am&mﬂca peycmmksilr’ 0@ sWhk£& @R cyclic group

di d.b
oo Sftyny bR ste ciithah B AlS ol SRRE SRt o Bblnoy,

UnIe@@bb@ﬁbmmW@@NPhﬁlcated t he follomnng definitions
are set forth to illustrate and define the neaning and
S cope Of'Hefetocydyll @esst @a[tﬁﬁtdd&ﬁdo&y@h@@&@p’ kch@istilgof one or more
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one {o faour carbon at
exenp €1 féyclja b1 Llower Hgodcyc ‘,ﬁampﬁes thetGﬁOﬁychc egtr%u % fare oxiranyl,
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Ob O URSqusRREdihyl CRbfeite @28 B Hefok @§ICHQERIpS spelifially@kdtiplified herein.
"“hal ogen" refers to fluorine, chlorine, brom ne and

i odi ne. Sg %er}he ﬁle %)éyed hEt%I'qu‘l 0§n4t1% fng%oxgcalgl'ﬁ% I 1 Beteroatoms

wher ei n

- al kslkgted r@qné\l Q @rOS tNh@h gsrsgbsﬁltlpted hy H offrer @jkﬁl p@fq:rg t0 an aromatic 5-
| owegr-cainknyiberedaghiels cadfcolipvied t, a) j(ﬁrxyat@rhw&eteamnﬁngogen,

et h %e'n a%h}%?xlﬁphlpr QRS ¥inbl ascgs%ulgrp %Xnyl l%%rglx 4 imidazolyl, pyrazolyl,

i sobl
25 oxazolyl isoxazolyl, thiazolyl, triazolyl, oxadiazolyl, tetrazolyl, oxatriazolyl, pentazolyl

and their dihydro derivatives. The heteroaryl group is optionally substituted by C,.7-
alkyl. Preferred are the heteroaryl groups specifically examplified herein.

The term “protecting group” refers to groups such as e.g. acyl, alkoxycarbonyl,
aryloxycarbonyl, silyl, or imine-derivatives, which are used to temporarily block the
30 reactivity of functional groups. Well known protecting groups are e.g. lower-alkyl-, B-
trimethylsilylethyl- and B-trichloroethyl-esters, which can be used for the protection of
carboxy groups.

The term “pharmaceutically acceptable salts” embraces salts of the compounds of
formula (I) with pharmaceutically acceptable bases such as alkali salts, e.g. Na- and K-



and hexyl oxy. Preferred are the | ower-al koxy groups
specifically exenplified herein. The term "cycl oal kyl "

wonro@/d4sdenot es a saturated carbocyclic group PCT/EP2004/012198
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containing from3 to 7 carbon atons, such as
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl or

cyel tyl. ."Heterogcycl yl, . neans sat ur.at ed .

il B ERd certyafih S oM geny taf et ROt sphgigoted
phefheniabl saltsrsach as ¢.gurinetiytammpniume spdtst Dheserpht'pladromaseutically

R |1 Dsagik ' two, or three ring

ﬁg%eg?%jgétg%a#é a:lc %%E%tt{? ?Lgcrlrl]% %r S(0)o -2)>which can
optionally be nono- or nultip|y-substituted, .
par t iJhsicarppurdnet formulai(Dsapatsp beseyatsy o hsdwted. Ene solvation
| @WBE eAtdd indRE cOlrsé OMRE nAnkAXMrinpROTEST @h take place e.g. asa
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Preferre e th eterocyclyl groups specifically
&%Ffﬁﬁeflggajfyﬁgfeﬁar@e ¥ ei%'er m"a f ve-nenbered

het er-gar.onat:] ' C Il » t

ol otBoR opfxfiaBhe G LliVle bk Sl LP Rl A hyralycabl
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e B SR el RE R Ihe R LB i ddiflon o
fhydydgen toll@marlalkyb R’ medyyHe, usefullyl derdlayized fuyther tsl arly, pharmaceutically

g%%%ﬁ%%%#?gﬁyﬁgﬁgg§%ﬁstgk igi¥:ézg{;??oL%Liazoly! and
opt 1 a3 SRt Rl oIS O OK of Ui [

het er oaryl groups SPe ifically exanplified herein. The
term "protecting oUpR_+ S such as e.g.
acyl, al koxycar yl, dycar blonyl | silyl, of

i m ne-derivatives\ whi are usel t ozkgnmporarily bl ock
the reactivity of fTwmtional groups. WR known
protecting groups are e.g. |lower-alkyl-, b-
trimethylsilylethyl- and b-trichl oroethyl-esters,
WREBINcan be used for the protection of carboxy
groups. The term "pharmaceutically acceptable salts”
eprbr ages=cabt sCHR*ie conpounds of formula (1) with
pharmaceutically acceptabl e bases such as al kal

ts, €. 0~ Nar,and K- 5 - salts, alkaline earth
S It§§}£?éFk%§kﬂhnd My-salts, and anmoni um or

substi t ut ed aqnoniun1salts, such as e.

g.
tXi YrendhGlapmrdhion i saf etleast pae pEX Y epthZanad®ut i cal | y
R* isHor Cy7-alkyl;

R'and R*> areindependently from each other selected from the group consisting of

H,

Cy.7-alkyl,

C,.7-alkoxy-C;.7-alkyl,

-COOR?’ or -COR?, wherein R’ is H or C;.7-alkyl,

-ORS, wherein R®is H, Cy7-alkyl, -(CH;)m-cycloalkyl, -(CHz)m-heterocyclyl,
~(CH,)n-CN, or -(CH,),-OR’, and R’ is H or C,.7-alkyl, wherein
mis0,1,2or3andnis 1,2 or3;

-SR®, wherein R®is H, Cy.7-alkyl, -(CH;)m-cycloalkyl, or -(CHy)m-heterocyclyl,

wherein mis 0, 1, 2 or 3;



acceptable salts" also relates to such salts. The
conpounds of fornula (I) can also be solvated, e.g.

waypadrsaued4s The sol vation can be effected in thectmpe®e/12198
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of the manufacturing process or_can take place e.g. as
a consequence of hygroscopic pr%perties of an

initial N d of ~f I .

o SN YRS Ak Bl 2O, b g e o
sal ts al simgihaeingdes 7phamsmaiduingagitiopaliicioelpdaly ane or more

sol vates. jIhe t@gn). Phgiaceutically acceptable

esters" refers to an 1 n vivo hydrol ysable ester of a
conpeudd fye-menbered heteyoasemnetis HsePrdHNEE todieteroatoms selected

carboxy Gy Ry, OB € whadH ik SutlsBifdtyd byvhedreC, b hglegy oup(s)
Rl and/or R2 is the group COOR5, in addition to

hydr,og or lower _ alkyl R5 ma e usefully derivatized .
FOFt 9B R ety Bt e shor ety RSAIE SLEAed ©F Glory @ ing having
hydr o8 ywsadtbasealdetiyg optioray aidudindengoraneretN onQeatdbimen
relates to conpounds of formula (1) 1 wherein Bis - C

C- Qh. - = Ohy. ' -alkyl; X, Y and Z are
é—rlﬂ%hérr‘ﬁﬁ,e“%%élyéggﬁ"éaz’%égaggg‘%ﬁo; Yand Zis GR4; R4 is

Hor C-7-alkyl; Rl and R2 are independently from each
ot herPrefetred cempovasts of fiermyile (i of Brsresentigvettiqy arg compounds of

ekl (D) Avhdreft] SROFRE ar B2 &l HjMlogen COORS or - CORS,
wherein 'R5 is Hor G -7-alkyl, ~-OR6, wherein R6 is H,

-C( .CH- Jré&i’“@?&%@@%ﬁ%ﬁf g%bﬁ%%) ,)W}ig?%% (:1‘%%? gﬁ lk%}el’ected from
whepg&iup consistifgof, 2 or 3. and n is 1, or 3; -SRS,
wher ei.n_ is H C. -alkyl, -(CH) -cycloal kyl, or
-(CHG(;”-%F%ig}'tl’erocydﬁl ,

C1-7—alk0XY-C1.7-al Yl,

-COOR’, wherein R’ is C;.;-alkyl,

-OR®, wherein R®is H, Cy.7-alkyl, -(CHz)m-cycloalkyl, -(CH,;)m-heterocyclyl,
-(CH,)a-CN, or -(CH,)a-OR’, and R’ isH or C,7-alkyl, wherein
mis0,1,2or3andnis 1,2 or3;

-SR®, wherein R%is Cy.7-alkyl;

-CONR’RY, wherein R’ and R¥ are H, Cy.7-alkyl, or wherein NR’RY can form a
ring having 3 to 7 atoms, said ring optionally including one or more
additional N or O atoms,

and a five-membered heteroaromatic ring containing 1 to 4 heteroatoms selected

from N, O or S, which is substituted by H or C;.7-alkyl.

Especially preferred are compounds of formula (I), wherein R' or R?is selected

from the group consisting of

Cy.7-alkyl,

Cy.7-alkoxy-C;.7-alkyl,

-COOR’, wherein R® is H or Cy.7-alkyl,

-ORS, wherein R%is H, Cy.7-alkyl, -(CH2)m-cycloalkyl, -(CH;)m-heterocyclyl,
-(CH,)a-CN, or -(CH,),-OR’, and R” is H or C, 7-alkyl, wherein
mis0,1,2or3andnis 1,2 or 3; and

-SR?, wherein R® is Cy.7-alkyl.

More preferred are those compounds of formula (I) in accordance with the present
invention, wherein R! or R? is -COOR?, and R’ is H or C,.7-alkyl.



wherein mis 0, , 2 or 3;- 6 - -CONR R10, wherein RO
and R10 areH, d-7-alkyl, or wherein NR RLO can forma

woiog/oasikng 3 to 7 atons, said ring optionall PCT/EP2004/012198
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five-nmenbered heteroaromatic rihg containing 1 to 4
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'_riarigi(%ﬁl?’ hally HENGidg the MREELINFS 28dis, ROl Srefdrred.

or’ wherei'n NR R10 can forma ring having 3 to
7 atans, said ring optionally.includi .one g re
addi thusthsr P %Fedétfaﬁ%lPP%WdJS£¥quw1ﬂ&>rggWBﬂ e ormuta
heteroaromatic ring containing 1 to 4 heteroatons
selected fromN, or S, which is subfituted by Hor C
7 -alkyl. Especially preferred are corrpgémds of

formula (1), wherein RL or R2 is gete fromthe
group consi sting of |

e

X, Y, Z, R! and R? are as defined in claim 1; and

= X I-A

wherein

pharmaceutically acceptable salts and/or esters thereof.

Especially preferred are those compounds of formula (I-A), wherein X, Y und Z are
—CR* and R*is hydrogen.

Examples of such compounds are the following:
4-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4] dioxepin-7-ylethynyl)-benzoic acid ethyl
ester;
3-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4] dioxepin-7-ylethynyl)-benzoic acid ethyl
ester;
3,3-dimethyl-7-(4-methylsulfanyl-phenylethynyl)-3,4-dihydro-2H-
benzo[b][1,4]dioxepine;
7-(4-methoxy-phenylethynyl)-3,3-dimethyl-3,4-dihydro-2H-benzo[b] [1,4] dioxepine;
4-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4] dioxepin-7—ylethyny1)~phenc;l;



C. -alkyl, C.7-al koxy-C 7-al kyl, -COOR5, wherein R5
isHor C.7-alkyl, -OR6, wherein R6 is H C . -alkyl,

wo aH/opas81eycl oal kyl, -(CH ) -heterocyclyl, -(CPCY/EPZNS/012198
or -(CH) -OR7, and R7 is Hor_89i-7-alkyl, wherein m
isO , or 3and nis 1, 2 or 3; and -SR8, wherein R8

BBt e B R BB SRR fpncpine
V\T‘ré‘t-ethmxﬂhe'dmyl Pheriyiethye@DRS 3-damedthigs 3 Asdibydyo- 18-

hernore, conpounds of formula (1) are
pl?éél XL %147(11 yl?el%n or R2 is selected fromthe ?roup

ci( éﬁTdmr@eﬁwl -8j4-dih aqlmo%&b@wibb{ idioxeniyd - ylothandi-phevyl] -5
5 | ettyt-T1,8kokhdiazoléCH ) -cycl oal kyl, -(CH)

HE LU CTRF AR DR AR
owenao[bandﬁl]dﬁ)%pmwherel n R8 is d-7-al kyl . Al so
2GRS 948 SABOANNS, B b L il %ﬁ&%?@)]ﬁlﬁgmfepme’

tand4 heteroatorrs sel ected fromN, or S, whichis

10 S?J?%ﬁfntefﬁ?'?g Qyoxﬁila lrrf;‘thoxgngI#téM*'leth glﬁngi% o-3@r nul a

according to the pre erein Rl and
diqkepinet he carbon at ons they are attached to
forma rlng having 3 to 7 atons, said ring optionally

i ncl uglise réféieecmre ABIGobhdy of #6r@iiHa (BAR wHeséin BREHEX /¥ Er Z is N and

B R T U RS o ormie (1) i

defined in claim1; and pharnaceutical ™ acceptable
sal tsTl&nﬁbllowngsrbaqmunﬂeare@kamﬂsp‘él@t@lf ly preferred are

t C 7
15 t])qg‘ng (@%ﬁgpgqé}ﬂﬁ{r%xfohy glgze(ﬂBI @?{Ldl@? Sl? '7nyléhz¥ﬁﬁﬁ1cgtlmc acid
cohpesisssndre the fol | owi ng:
5-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4] dioxepin-7-ylethynyl)-pyridine-2-

carboxylic acid ethyl ester.

Furthermore, compounds of formula (I) having the formula

R2
1
R3 Z)\I( R
><0Ji)/k oS
0

X, Y, Z, R!, R? and R? are as defined in claim 1; and

20

wherein

pharmaceutically acceptable salts and/or esters thereof, are also preferred.

Particularly preferred are compounds of formula (I-B), wherein X, Y und Z are —

25 CR*and R*is hydrogen.

Examples of such compounds are the following:
4-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4] dioxepin-7-ylmethoxy)-benzoic acid



4- (3, 3-di et hyl - 3, 4-di hydr o- 2H benzo[ b] [ |, 4] di oxepi n-7
-yl ethynyl)-benzoic acid ethyl ester;

Wa0-2(@/034sdi et hyl - 3, 4- di hydr o- 2Hbenzo[ b] [ 1, 4] PCT/EP2004/012198

10

15

20

25

30

35

di oxepi n-7-yl et hynyl) -benzoic ?c_i d ethyl ester;
3, 3-di net hyl - 7- (4- et hyl sul f anyl’- phenyl et hynyl ) - 3, 4- di

h zo[ b] [I, 4]d|oxep|ne
é{ %St%{lﬁggy phenyl et hy 3-di met hyl - 3, 4-di hydr o-2
n%methyl K[

thehiphpnoxytithys e i3 3,4-dihydro-2H- benzo 4]dioxepine.
4 (3 3-di net hyl - 3, 4-di hydr o- 2H- benzo[ b] [ |, 4] di oxepi n-7

- y| etinitfekhoRd) eRolbollowig compounds are exam;l)les offreferred compounds of
7%%4 et h0x¥ henyl et hynyl) - - di met hy di hydr o- E
RSPV 102] di oxepi ne;

74 (%Bﬁmebhyhﬁﬂkddhydiba}yibeﬁwhb{Il,)i}cﬁo&pﬁi -mefldiliymyd)-Bertoltyacid ethyl
Pe 2Hbenzo[ b] [1,4] dioxepine; 2-
2-03, 3- di met hyl - 3, 4- di hydr o- 2H benzo [ D]

d:} &é@umethy}y]},étmm@rb)lfi-lbemd 1) [1,5}d1mphyl7-yk£thyrﬁgl)4]>enzo1c acid ethyl

i azol e;

a5 et
%e%ngl]rﬁhi]}zlioxz ibé- propoxy- phenyl et hynyl ) - 3, 4- di hydr o- 2
Q@f&f lﬁ%ﬁhﬁﬁz@gﬁrp PB4 Hiepin? e sphergt)-
i diprome?Hbenzo[ b] [1, 4] dioxepine. Also preferred are
IR AP0 5 O LBl i
fBl3- mhﬁgtyqdwpblaﬂﬁsyl&f’:‘é dinaathiles4-diydewfH-benzo[b][1,4]dioxepine;
(o Wl ey L il

e e e G i ot i
-%b@izBYPﬂdlm&YJSLﬂétHﬁl 3 &amb&mﬂs @dﬁ@uéo QthénZSﬁ; 1€F,4]dioxepine;

%{églngro-’benzo ran- -y e’&xf 19 3r§u 1me(thgl Shf Vlhr)]fgro 21%
benzo {b][1,4]dioxepine;
[4-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4] dioxepin-7-ylethynyl)-phenyl] -
morpholin-4-yl-methanone;
4-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-ylethynyl)-N,N-dimethyl-
benzamide;
6-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-ylethynyl)-nicotinic acid
ethyl ester;
7-(4-ethoxymethyl-phenylethynyl)-3,3-dimethyl-3,4-dihydro-2H-
benzo[b][1,4]dioxepine;
2-[4-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-ylethynyl)-phenyl]-5-
methyl-[1,3,4] oxadiazole;
5-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-ylethynyl)-pyridine-2-
carboxylic acid ethyl ester;
4-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-ylmethoxy)-benzoic acid
ethyl ester;
7-(4-cyclopropylmethoxy-phenylethynyl)-3,3-dimethyl-3,4-dihydro-2H-
benzo[b][1,4]dioxepine;
7-[4-(2-methoxy-ethoxy)-phenylethynyl]-3,3-dimethyl-3,4-dihydro-2H-
benzo[b][1,4]dioxepine;
[4-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-ylethynyl)-phenoxy]-



I-B -n wherein X, Y, Z, Rl, R2 and R3 are as defined
in claiml; and pharmaceutical ™ acceptable salts

wanawsoa4sast ers thereof, are also preferred. PCT/EP2004/012198
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Particularly preferred are gfnds of formula (I-B)
wherein X, Y und Z are CR4 and 4 is hydrogen.
%& o8 of such conpounds are the foll ow ng:

J:neth | - 3, 4-di hydr o- 2H-benzo[ b] [, 4]d|oxep|n 7
%ziiﬁemh@xw (émnqmw-ﬁmnmletfynyl)és%yllhyém-éﬂb@nd[ 1[1,4]dioxepine;

73 § 3 AN rsy- @Jb‘i‘cﬁ%vlﬂ}%% )'h%nﬂe zgﬁ §-BYL 4y &lrodmliydro 2H

enz&)&ﬁ3 4] di oxepl ne. "Furt the foll ow ng
éﬁﬁfﬁ%énples of preferred conpounds of the

DI—(’AS-% rdpyi 9Héﬂdi§meth yl)-3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepine;

TR e T N

Defn3o [ i, 4rdidvgpind, 4- dlhydro 2H benzo[ b] [ |, 4] di oxepi n-7
d
7/ gfgﬁ%g? I?LFlpo‘?&fr%'ﬂ{@aﬁg =di M g’;;‘?lsaﬁgdro -2 benz lé 4Ad18fcep1ne,
-gthHpbffwy{nlgqhy )13,3,—]d1mpt(hx]e§>|4rpb ydro- 2H-benzo b][1, 4]d1oxep1ne,
[74(4 %1e%h fﬁ{emﬁyﬁetﬂ'gl(w.’)ngn%tgﬁki’ﬁ-agﬁd{r&hﬂﬂenib 1[1,4]dioxepine;

di oxepi n- hynyl ) - phenyl ét h
75d4- et hoxy- phenyi et hynyl ) - 3, 3- di met hyl - 3, 4- di hydr o- 2

HB be(% 8{dixhethil-3 - dihﬁif@@ll—ﬂ%enzo[b] [1,4]dioxepin- 7 ylethynyl) -phenyl]-2
henyl et hynyl ) - 3, 3- dlnEthyI 4- di hydr o-
%%ﬁgzﬁFﬁéxTﬁ 4]yd|oxgp|ne

4- (3, 3-di et hyl -3, 4-di hydro-2H-benzo [b] [ 1, 4]
di ox efherpharmhesutiyailyl apcqphadrhodalts of the compounds of formula (1) also

cg(qétlt% % IQH %ﬁgﬁﬁﬂé&ﬁy b9 the prestiie Thbdion 3. 4- di hydro-2H

enzo | oxe
7-benzo[ |, 3] di oxol Ieth nyl - di met hyl - 3, 4-di hydr
0-2 I—I-IB@’H-L@[ %ﬂp[rfcwzp]:@,t]@g@ébq: ﬁ%ngounds of general fgrmula Iin thlsymventlon

7rn£ édéiivﬁﬁﬂaﬁ@t RenzEehllgadupaty bedvidd Wdrivatived wihidiedrb ¥ApaBle of
conve on%agk D the erent compound in vivo. Physiologically acceptable and

metabolically labile derivatives, which are capable of producing the parent compounds of

general formula (I) in vivo are also within the scope of this invention.

A further aspect of the present invention is the process for the manufacture of

compounds of formula (I) as defined above, which process comprises

a) reacting a compound of formula

o) =Z
>< I
0]

with an aryl halide or heteroaryl halide of formula

| 111
Y
Hal/kx//

wherein Hal is bromide or iodide and X, Y, Z, R! and R? are as defined herein before, to

obtain a compound of formula



b] [1, 4] dioxepine;

[4- (3, 3-di net hyl -3, 4-di hydro-2H benzo [b] [ 1, 4]
wdizeos@piai4 7- yl et hynyl ) - phenyl ] - PCT/EP2004/012198

nmor phol i n- 4-yl - met hanone;

4- (3, 3-di et hyl - 3, 4-di hydr o- ZFLbenzo[b][I 4] di oxepi n-7

-yl ethynyl)-N, N-di net hyl benzam de; g?

6- ( 3, 3-di met hyl - 3, 4- di hydr o- 2H benzo b][1,4]dioxepin-7
-yl ethynyl)-nicotinic acid ethyl

7- (4- et hoxymet hyl - phenyl et hynyl ) - 3,3 d met hyl - 3, 4-di hy
dr o- 2Hbenzo [b] [1, 4] dloxeplqg/ x
2-[4-(3, 3-di net hyl - di /ZFLbenzo[b][I,thloxep
n-7-yl et hynyl) - ph thyl- [1,3,4] oxadiazol e;
5- (3, 3-di net hyl - 374A\di hyd 2H benzo[ b] [ I, 4] di oxepi n-7
-yl et hynyl)-pyri di ne- carboxylic acid ethyl ester;

4- (3, 3-di met hyl - 3, 4-di hydro-2H -benzo [b] [1, 4]

di oxeRkdin X; ¥, 2Rt HaPards AzMied hagirtbegirbydr, #girfively,
7-(4- cyclopropylnethoxy phenylethynyl) 3, 3- dlnethyl 3,

4-di hyd oxepi ne;

7-1 4- (2rbge6%§9‘§q2°8‘i“{ﬁ’§§?§/ ik ‘%et hyny!] -3, 3-di et hyl -
4- di hydr o- 2Hbenzo [b] g] dloxe pi ne;

[ 4- (3, 3-di net hyl - d h % oenzo [b] [1,4]
dioxepin-?-ylethynyl heno» 10 - acetBhltrlle
3,3-dinmethyl-7-(4-prop - phepy ethynyl) 3, 4-di hydro-2
H benzo [b] [1, 4] dloxeplge

3, 3-di net hyl - 7- (4- OX|ranyInethoxy phenyl et hynyl ) -3, 4-d
i by drich 2Hildéneef ptajuld 1, 4] di oxepi ne;

7-(4-isopropyl - phenoxymet hyl ) - 3 3-di met hyl - 3, 4-di hydro
-2H benzo[ b] [, 4] di oxepi ne; R?

3, 3-di net hyl - 7- (4- met hyl sul fanyl - phenoxymet hyl ) - 3, 4-d
hydr o- 2Hbenzo [b] [1,4] dio ;

7- ( 3- et hoxy- phenoxynet hyl ) - SZQinethyﬂ53,4-dihydro-2H

-benzo[b][l,4]dioxepine%§; X~

wherein X, Y, Z, R! and R? are as defined herein before, to obtain a compound of formula

R2

Z%%l/iq1
x Y
{OQ/X
0

wherein X, Y, Z, R! and R? are as defined herein before, or, alternatively,

10 ¢) reacting a compound of formula

RS

™



7- (4- et hyl - phenoxynet hyl ) - 3, 3-di net hyl - 3, 4- di hydr o- 2H

benzo[ b] [ |, 4] di oxepi ne;
w@-2005/0at1lnoxy - phenoxynet hyl ) - 3, 3- di et hyl - 3, 4- dCiFae@4/812198

H benzo[ b] [1, 4] dioxepine; andib-

[4-(3,3-di methyl -3, 4-di hydro- 2H benzo[ b] [1, 4]

di ox@peiirRPiyH et Ty pylloi; widenydnjpoudd offetthyle- 2H-t et r azol e.

The pharnmaceutically acceptable salts of the conpounds

of formula (1) also constitutB preferred enbodi nment s

of the present invention. be appreci ated, that

t he conpounds of general foz ﬁ in_this invention

may be derivatised at func%ﬂgna groufs to provide

derivatives which are capebl ex6f conversion back to

t he parent conpound in vivo. Physiologically

accepta hol i c | e derivatives, which

ar e“@ﬁ‘?ﬁ?ﬁeﬁzr{{ s %J & aég?flnéd %)%?{eht conpounds of
general fornmula (J]) in vivo are also within the scope
of theleingrempPEKl offormia her aspect of the present P
invention is the process for the nanyfacture of
conmpounds of fornula (1) as defined above whi ch
process conprises a) reacting a co "of fornula I
with an aryl halide or heterofryl alrde of formula ,
2, 1 .RI1II Hal' A ~.I/J§>bn0nrde ofgi odi de
and X, Y, Z, Rl a ¥ defi ned herein be?ore to
obtain a compound’o a- 11 - 1-A wherein XY, Z

andR2 areas defi ne® herein before, or,

alternatively, b) reacting a conpound of forrmula IV

wherein X, Y, Z, R}, R? and R? are as defined before.

As described above, the compounds of formula (I) of the present invention can be
used as medicaments for the treatment and/or prevention of diseases which are
associated with ACCP and/or fatty acid oxidation, such as e.g. diabetes, particularly non-

10 insulin dependent diabetes mellitus, increased lipid and cholesterol levels, particularly
low HDL-cholesterol, high LDIL-cholesterol, or high triglyceride levels, atherosclerotic
diseases, metabolic syndrome (syndrome X), elevated blood pressure, endothelial
dysfunction, procoagulant state, and dyslipidemia. The use as medicament for the
treatment and/or prevention of diabetes, especially non insulin dependent diabetes

15  mellitus, obesity and dyslipidemia is preferred.

The invention therefore also relates to pharmaceutical compositions comprising a
compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

Further, the invention relates to compounds as defined above for use as

therapeutically active substances, particularly as therapeutic active substances for the

20 treatment and/or prevention of diseases which are modulated by ACCf inhibitors.
Examples of such diseases are diabetes, particularly non-insulin dependent diabetes
mellitus, increased lipid and cholesterol levels, particularly low HDL-cholesterol, high
LDL-cholesterol, or high triglyceride levels, atherosclerotic diseases, metabolic syndrome
(syndrome X), elevated blood pressure, endothelial dysfunction, procoagulant state,

25 obesity and dyslipidemia.



with an alkine of formula Ff Rl y wherein XY, Z, R

and R are as defined herein before, to obtain a
woanpodesd4 of formula |-A wherein X, Y, Z, Rl arRdREP2004/012198

areas defined herein before, or,jmlternatively, c)

reacting a conpound of formula OH VI- 12 - wherein R3

i s H or Ifanothé&leliblodinvdnt, lheainemnipo tefrdes@d a frethed! far tRe tr¥dtinent and/or

H o ﬁbﬂ]oﬁhseXSes %glcﬁ%r muﬁ%d%%%qﬁgitgrg%ﬁ%[ I%ét%b d

Rl1 comPrEeSe%ﬁanmglr&aecowoaw phrfeun e floie humangugsimabdaeterred
ab OV&amﬁ)féﬁoﬁb@&DﬁbﬁaﬁS a&fdldibetremphralcﬁlhﬂy in-inh@inepseieht d1abetes

I Qve, ngﬂlpun 1r(fc%gatsede 1i ?nd dc%%leﬁgl%ll ﬁﬁ? Ez%rﬁaﬁ:?l{y lgw?-gf)lf HaC)éen% o, high

and/ or asso

Wit hLDICdEP eatreglon Iméttrlglyaeéﬁda legsls Ai@enoperotiq dispases, reetgpolic syndrome
di ab(e;r@ﬁom@m,tele%ﬂé@mbyd @e@uﬁﬁéﬂdbmem pRAGRASN, Prdded@mt state,

par t?bef,ll aalpfi r&Yihg%%ﬁQﬁ_A é:ﬁ% frre eer:tg?cf) ased%ﬁ%:rd% oxlree1¥01lle, Wherein the

L DL - &i¢sedse sstddabeles, nmgre me@:habﬂ)f R 19@@;1 d@i@nﬂg\y diabetes mellitus, obesity or

abhedyoigsii@fior i ¢

The invention further relates to the use of compounds as defined above for the
treatment and/or prevention of diseases which are modulated by ACCP inhibitors.
Preferred examples of such diseases diabetes, particularly non-insulin dependent diabetes
mellitus, increased lipid and cholesterol levels, particularly low HDL-cholesterol, high

15 LDL-cholesterol, or high triglyceride levels, atherosclerotic diseases, metabolic syndrome
(syndrome X), elevated blood pressure, endothelial dysfunction, procoagulant state,
obesity and dyslipidemia. In a preferred embodiment, the present invention relates to the
use as defined above, wherein the disease is diabetes, preferably non insulin dependent
diabetis mellitus, obesity or dyslipidemia.

20 In addition, the invention relates to the use of compounds as defined above for the
preparation of medicaments for the treatment and/or prevention of diseases which are
modulated by ACCP inhibitors. Preferred examples of such diseases are diabetes,
particularly non-insulin dependent diabetes mellitus, increased lipid and cholesterol
levels, particularly low HDL-cholesterol, high LDL-cholesterol, or high triglyceride levels,

25 atherosclerotic diseases, metabolic syndrome (syndrome X), elevated blood pressure, *
endothelial dysfunction, procoagulant state, obesity and dyslipidemia. Such medicaments

comprise a compound as defined above.

The compounds of formula (I) can be manufactured by the methods given below,
by the methods given in the examples or by analogous methods. Appropriate reaction
30 conditions for the individual reaction steps are known to a person skilled in the art.
Starting materials are either commercially available or can be prepared by methods
analogoﬁs to the methods given below, by methods described in references cited in the
text or in the examples, or by methods known in the art.

Compounds of formula (I) wherein B is —-C=C- (acetylene derivatives) are prepared
35 by a Sonogashira cross coupling reaction of an appropriate aryl iodide or bromide with



di seases, netabolic syndronme (syndrone X), elevated

bl ood pressure, endothelial dysfunction, procoagul ant
woereais@dssamd dysli pi demi a. The use as nedi canenPCTmP210©12198

treatment and/or prevention of digbetes, especially

non insulin dependent diabetes nellitus, obesity and

dlys | ﬂrmied@zltﬁhlﬁla&eﬁyle{mé eflleivedbly 2 THS deproentiorodmdtaliesontl 96 8ogashira

al so, [

o e£§loﬁ‘g§e§1§}agc l%{ong% gl%é:i:ogén ?%gﬁppgg&%pngceu ﬁ}ﬁﬁﬂ S, 8, N,

acce B@I"-@)carrler and/ or adjuvant. Further, the

invention relates to conpounds as defined above for

use as tlthesapkasisiof tie kyy agtiodide SubsshancesSchqparlti cul arly

as therapeutic active substances for the treatnent

and o nﬁflglﬁt@@tﬂ Qo1 S SRGARSIHIAI B B4 JTRAUAL @9lsB¥tained by
e B St o T R SR ERE R s it

mel | triflusroagerate Eﬁ@@lzl 3, pidtneimd- 3ethdihpdd SfbbenzepHl 4] dioxepine (4) is
par ti.eiul-af Ac}!oxldﬁl‘g’téﬂ— KE.J&Q |Pe§'foﬁf el Wel}k @Br Pat. Appl. EP 0 350 846 A2
LDL-chol esterol, or high triglyceride levels,

at hert8 erotic di seases, netabolic syndronme (syndrone
X), elevated bl ood pressure, endothelial dysfunction,
pPocoagul ant state, obesity aflerdgslipidema.- 13 - In
anot her enbodi nent, the invention relates to a nethod
for theNfeat menisCdfd/ or phetention of diseases which
are noqg%%ted by* ACCh i,phifBijors, which method

. conpr icseHadm nighqri ng @Te@fpound of fornmula (1) to

a human or animal. Preferreqg exanples of such di seases
are di abetes, particularly hon-insulin dependent

di abetes nellitus, increased Iipid and chol estero

| eveHs,_parti cul afsl%/ | ow HD ol-€ terol 96I%gh O
LDL-chteroJ_,_gx_hJ_gh. t
at henos rotlc dlseases aforfC syndrone (syndr
X), elevated '3 %3 essure endothel%éf(gg ﬁggftlon
procoagu?ant st? obesity and* dysllpl 5
preferred net badprs 16t smed above is one, wherein the

di esease is diabetes, nore preferably non insulin
dependent di abetes nellitus, obesity or dyslipidem a.

The i nvepd 8%111“\%&5 %x'%‘liﬁelp"a{%'d%ﬁ?thk QdJaHS‘ed%&}g 18ic &@&EQ&EQQS(G),

as d%flne he treat nent and reventl

of bR s (B HHEAR TR Wity tr Piilglaeetyiengaad Subsequent
Pr efdavage oébhafTMSeﬁoﬂfy withdhCOk BEHSE MediHh (Seliass, 2). In a second

R&r t§oﬁUéa§§1taycrgsg Qouﬁhﬂg Ma&t[bn%ﬂ@ péi@t@& with@R Qf’ﬁ§prlate aryl halide or
heteroary! halide of type (7) to obtain a compound of formula (I-A).



mellitus, increased |ipid and chol esterol |evels,
particularly | ow HDL-chol esterol, high

waRsmaeliest erol , or high triglyceride | evel s, PCT/EP2004/012198
at heroscl eroti c di seases, netabojg.c syndrone (syndrone
X), elevated bl ood pressure, endothelial dysfunction,
procoagul ant state, obesity aswledys!ipidema. In a
preferred enbodinent the present invention relates to
t he use as ned .bove wherein the disease is
di abet es, ef iﬁ non insulin dependent diabetis
mel litus, or dyslipidema. In addition, the
i nvention rela es to the use of conpounds as def i ned
above for the preparation of nedicanents for the
treatnment and/ or prevention of diseases which are
modul at ed Hy A dcg@mﬁ&gqms Preferred exanpl es of
such dlseaﬁes I er Mot @8sc particularly non-insulin
dependent abel es nel I'itus, increased l'ipid and R?
chol esterol |evels, partlcularly | ow HDL- chol esterol, R'
hi gh LDL-chol es eroI OE high triglyceride |evels,
at heroscl erotic di sease met abol i ¢ syndrone (syn/r
X), el evat ag/ bl gGypressure, ORMBEHRI i a| /dfsiog
pr ocoagul apt\ st & obesity fem

medi caments cddprise a conpound &S def|n-=oao. e. The
compouy f fornula ) can b "actured by theA
nethoggjb ﬁ bel ot the met given in the
exanples or by anarﬂaw%g x“Kppropriate reaction

condi tions for thﬁ%lhlelduaI reacti on steps are known
to a person skill@@5in the art. Starting materials are
either commercially avail able or can be prepared by

nmet hods anal ogous to the nethods given bel ow, by

met hods Adifesmﬁirdb)edomppmxéﬁ efffernads (I¢ candw pirgpateden  eirtilapway by

I n tife &1%1 Q{teﬂgxsdmeﬁlmﬂ%kmmdna omemarat(g) is Frepared in

dér .a\?ﬁ]m@&gle BPO] AU by T olies M P Poerafni 1

c oufagedpikaglcthivdem @kmdhaarpPrlbp999%at%k 38991404.0di de or
brom de with- 14 - trinethylsilylacetylene foll owed by

: TV R Gl PELida: ABkrcary B0 SO8 AUPISI il o6 Gt Sheril ar
genera c e crosscoupling step:
[ PP quTm%ﬁgorﬁﬁﬁwﬁFﬂm$ﬁﬁ ﬁﬂggf) The synthesis

of the key aryl iodide i.'s shown in Schene
7- 1 odo- 2nEdesionBPR{12) ares H’FW@W@@W@&M&PP@OMP%WMﬂC (11)
i10€ an8)xhd Briedfoading Bmes in CH,Cl, and Et;N.



i odi nati on of

3, 3-di net hyl - 3, 4-di hydr o- 2H benzo[ & [ | , 4] di oxepi ne (4)
woizods/gadiver trifluoroacetate in CH Ch. PCT/EP2004/012198

3, 3-di met hyl - 3, 4-di hydr o- 2H-benzg[b] [ | , 4] di oxepi ne (4)

Is prepared according to M Klaus, P. Mhr, E Weiss,

Eur. Pat. Appl. EP 0O 350 846A2hddP0). Schene 1 Tsd,

Py COHOHO %0Ors Ofls 1 2 75 %r 96 %. - DK CO,

DVF, CF COOAg, | 34 C 1h CHCO , RT, 15 2) 2, Dwv

140 C, 5h I\/bst exan‘pl es are prepared fromthe adva

acetyl eni iate , obt frami

by crog bb@tg Wi t byl silyl \a;?@/ﬁ @
subsequent cl eavageof” the TMS noi ety A
(Schene 2)8 In a second Sonogashira cross coupl i ng'®
reaction (6) is reacted with an appropriate aryl

hal i de or heteroaryl haI i de of type (7) to obt aicn a
conpound of flor nul Schege 2 dC "'
], Cul Si ¢iPr _Ky, Fm%N@ZRScumg_a.sh| ra @

™S - Pﬂ R =

11 12 13

NR®R’
a)[PACI,(PPhy),], Cul, i-Pr,NH, THF, 57 °C, Me,Si—==

b) K,CO,, EXOH/THF 0
¢) Amine, EtN, CH,Cl, >< O
) K,CO,, MeOH/THF o

e)IPdCI.(PPh,).l, Cul, -Pr.NH, THF. 57 °C

Bromide (16) is obtained from 4-bromobenzyl bromide (15) in refluxing ethanol

(see Scheme 4).
5 Scheme 4
Br EtOH, reflux OEt
B
r go%  BF _
15 16

1,3,4-Oxadiazole (19) is obtained from reaction of 4-iodobenzoic acid (17) and
acethydrazide (18) in phosphoryl chloride (POCI;) at 100 °C (see Scheme 5).



Hal' "X 75 % from5 7 Alternatively, conpounds of
formula (I) can be prepared in a simlar

woayisyuesierti ng the coupling steps (Schene 3). PTHAEP2004/012198
compound of formula (9) is prepared in analogy to the
nmet hod described in T. lijim, Y. Endo, M Tsuji, E.
Kawachi , H Kagechi ka, K. Shudosché&hesm Pharm Bul | 1999,
47, 3, 398-404. The aryl halides or heteroaryl halides
(e.g. 8 and 11) qused as starting material are /N

commercially avd |IabI e or @an becprepar ed as fQl I B —
Ami des of E@ o) ang ned—gr—em—bhe re Q)f
4-i odobenze hl or i de (1;{1) and t g ocor r esponei g

amines in CHdO and Et N.- 16 - Schene 3 a), a) COCEt
COOEt "COCEt 81© | c) NR 88R 9 a),d) NRR 11 12 18 B)
a)[PdCl (PPh ) ], Cul, /-Pr NH, THF, 57 C, Me Sib) K

CO, EtOH/THF ¢c) Amine, Et N, CHC d) K CO, MOH THF
eJf Pd CU(PE/P%YnF 2221’5' obtdiiddlin N stéEJH't:pomsg blomisdo ﬁfe@ﬁ?l 9?1‘1&111@@20) by

s obta r
Ir ef | Q}gkqlqlt,]ﬁné({ PrRraspo- 8 §>§1g @g%cﬁﬁ)zﬁéylﬁ acﬁr&g Slescr)lbed in G. M. Sanders, M
5 van Dijk and H. C. van der Plas, Heterocycles 1981, 15, 213-223, and chlorination W1th

SOCI, followed by reaction with EtOH (see Scheme 6).

Scheme 6
1. SOClI,, reflux 0
2 EtOH, Tol
r = o
28 % =N

Br
22

Reaction of 4-iodobenzonitrile (23) with sodium azide affords tetrazole (24) that
10 can be methylated to a mixture of 25/26. The two regioisomers are easily separated by
flash chromatography (see Scheme?7).

Scheme 7
/
N-N,
| N
N
-N
NaN,, NH,CI N~ Mel, Bu,;NBr | 25 (74 %
ON' DM, 100 °C [N 1N NaOHag, CH,Cl, (74 %)
H +
| 98 % |

N
[ N
23 24 \
\
|

26 (20 %)



Schenme 4 Br EtOH, reflux Ot B 89 % B 15 16

1, 3, 4- Oxadi azol e (19) obtained fromreaction of
wa-20@daksmzoi ¢ acid (17) and acet hydrazi de ( 18PCTmP2004/012198

phosphoryl chloride (POO ) at 180 C (see Schene 5). -

17 - Schene 5 POCI , 100 C+ HN., H32 %17 18 19

Pyridin @oﬁl%%hndss)fﬁhhmar(e Ybfictie ;trmntsmaaorﬁ FRtein R’ is -OR’ and R’ is

5- br 0 6
o DTSt PP RRAk By sy POl B (GrOR', and
G MR’ @a&ieeﬂse-aﬂwl sparbe Db wecbhﬁﬁaﬂﬁrlaﬂon@é egarresppRaEng phenol (27) (see
Het ey-pgycd)es 1981, 15, 213 223, and chlorination wth
SOC followed by reaction with EtOH (see Schene 6).
S}hema 6 1. SO , reflux Refgfkh 25 EtOH Tol N Br 28

20 22 Reaction of 4-iodobenzonitrile (23) with
sodi um azi de affords Rtzetrazol e (24) that can be Rz
rrethylatedtoamxt re 25/ 26. The two reg|0|sorre
are easily separate ash chromat ography (see z

Scherre?) Scherre 7 Iy Bu RRBr K,CO;, Ki
DMF 80 °C

Compounds of formula (I) wherein B is -CH,O- (benzylether derivatives) are
prepared by alkylation of alcohol (31) under Mitzunobu conditions (see Scheme 9). Ester
(30) is obtained from ethyl 3,4-dihydroxybenzoate following a similar procedure to the
10  synthesis of (4) (M. Klaus, P. Mohr, E. Weiss, Eur. Pat. Appl. EP 0 350 846 A2).
Reduction of (30) with DIBAL-H affords alcohol (31).

Scheme 9
Q K,CO., DMF 9
HO ; 0
HO 72% 0
R2
29 2 ,
)\/R
DIBAL-H

THF, RT PPh; polymer bound
DBAD, CH,Cl,

It will be appreciated, that the compounds of general formula (I) of this invention
15 may be derivatised at functional groups to provide derivatives which are capable of

conversion back to the parent compound in vivo.



CN NaN, NH C DW, 10 C" NaOHag, CH Cl H 98 % 23 24

26 (20 %9 - 18 - Conpounds of fornmula (I) of the
wonres@#siinvent i on, wherein RL is - ORS5 and R5PCS/EP2004/012198

G-7-a -(CH) -cycloal kyl, -(CH)9_-heterocydyl, -(CH)

-CN, or -(CHz) -OR6 and R6 is Hor C -6-alkyl, can be

obt ai nedrhbYoldtvkisltak i tapiedlREinGRAdr @5 BAREHIROHE H&mﬂ; of the

(27) 9@3 %Egomafa) Schemre 8 RBr K CO, KI Dwv, 80 C

7 58 hd (1I)Ornula(l) wherein Bis - CH O
(benzyl-th . er|v tl%FS . b
of al coH siateicis

9). aEﬁt/ﬁnd(f&thﬂbﬁloﬁbtuaiemed from et hyI
3, 4-di hydr oxybenzoate following a simlar procedure to

b S1nite3) S8l B4R L B NS peson
Wi t hHEXBAleeltd (AT EOr HERBL SN Qs fhedtbimeSEHEIGERYs ITHE A2GH DMEA was

OEt 140 C TsO OTs 72 % 29 DI BAL- H
amplified by the polymerase chain reaction (PCR) and was cloned using standard

recombinant DNA techniques. The PCR reaction was performed with the Expand Long
Template PCR System (Roche Molecular Biochemicals, # 1 681 8340) and 0.5 ng of

10 ¢DNA from human skeletal muscle as template. The primers used for PCR amplification
were designed on the basis of the published sequence of the human ACC cDNA isolated
from a human liver cDNA library (Abul-Elheiga et al. J. Biol Chem. 272, 10669-10677,
1997). The sequence of the forward primer ACCBI was
5-TTACGCGTGCTAGCCACCATGGTCTTGCTTCTTTGTCTATC-3’; it includes a

15  Nhel restriction cleavage site for subcloning and a Kozak translation initiation consensus
sequence preceding the ATG start codon. The sequence of the reverse primer ACCBS8 was
5’-TTCTCGAGTCAGGTGGAGGCCGGGCTGTC-3’ it includes a stop codon and a
Xhol restriction cleavage site for subcloning. The amplified DNA fragment of
approximately 7.4 kb was cloned into a mammalian expression vector. The resulting

20  plasmid isolates, pRF33A, B, C, D, and E were individually transfected in human
embryonic kidney 293 cells (HEK293) using a standard lipid transfection method. Cell
extracts of transfected cells were prepared in a lysis buffer containing 0.4 mg/ml digitonin
and enzyme activity was determined using a radiometric ACC activity assay as described
below. Plasmid pRF33D gave the highest activity and was chosen for large scale

25 transfections of HEK293 cells and enzyme purification.

Since ACC enzyme activities in crude cell lysates were very low, enrichment of
ACCR enzyme expressed in HEK293 cells was achieved by a single anion exchange

chromatography step. Cell lysates were run over a 5 ml Econo Pac High Q column (Bio-
Rad, # 732-0027). Bound proteins were eluted by a gradient of NaCl from 0 to 1 M in 50

30 mM Tris-HCl, pH 7.5, 1 mM DTT, 5% glycerol. Fractions containing high ACCf enzyme

activity were pooled and stored at —20 °C.

Standard ACCP enzyme assays, in a total volume of 100 pl, contained 50 mM
HEPES-KOH, pH 7.5, 10 mM K-citrate, 10 mM MgSO,, 1 mM ATP, 0.1 mM DTT, 2 %



THF, RT PPh pol ymer bound 31 DBAD, CHCl R32 It wll

be appreciated, that the conpounds of general fornula
wWORdoswh4dili S | nventi on nay be derivatised at fpaTEPZRal12198

groups to provide derivatives whech are capabl e of

conversion back to the parent conpound in vivo.- 19 -

The DRISOOM R/ bty swabreaBIA, 4 nidtacdtyl- @mdelmmo(Hcoa, 0.2 mM

det e ne the activity o ounds._.o
(1): {m e DadERs O -TCiR E@PEF?@%&EP ¢ PBFl I%{f}éﬁé e Reactions
enzyN&e idchBatddSL 37 FC AL ﬁ@ﬁ |aﬁ(ﬂ Etyﬁfeﬂ%/%ealﬂdltﬂ‘oﬁ lof 50 pl of 2 N HCL.:

PP TRACIEE HeCCA "l e T Geei o TP R aggcorporated
C el I é‘*cﬂ KIECO:;. #14CRlab615c7&)ﬂowalqu)°ereﬁ@ror@docmst Wl quenttated eliquid
cm att ms)ﬂ%‘ﬁ% dulcter &8 a«{? t1<§ efZB?t gf‘ﬁltcx%&gntqg)&tbanberra Packard, #

reac I on oned dsin
r ecoifbpGRanon DTKmp@cethK&?u@erPTEtﬁescm tiog gewiter(Caplgerra Packard).
performed with the Expand Long Tenpl ate PCR System

(Roche i
ng of gﬁ}k@%rld%%f%&ng @&ﬁggt (geiterﬁlﬁrgegggéla’callg fi‘%su?s@lqte(zzog entrations
pri mslrtlstwps@lﬁ el dbaRng eptesticomap iy Sp@n@g@etgn@n@@h@rrange of at
lbe 1@&%& 19§ uﬁltgexo@wamemafé ARIHENGE, afe drmt PR A s
I sol froma human |iver cDNA |ibrary

(Abu$0ftEIaFfe1rt@é et al. J. Biol Chem 272, 10669 10677,
1997) The sequence of the forward primer ACCBI was

TTAC%%GEEFA@G@A@E&M&BI PESERT GIVETHShEKABE S valinés of 5 nM to

|nclude restrlctlon cl eavage site for
subc(@ﬁ$ﬁ§m§ﬁ§ L RIIN M- ansl ation initiation

consensus sequence precedi ng the ATG start codon. The

o0 IR LA PR 8 g gons r

sf oppressdoAvetidna Xhol restriction cl eavage S|te for
subcl oni ng. The anpl ified DNA fragnent of

approximately 7.4 kb was cloned ijmA©C@ mamml i an
PRF3aA. B G D and £ were i ndivi STy Dr dnet ect ed
'n human Example 5 42.2

Example 7 1.44

Example 9 15.1

Example 13 5.41

Example 14 11.2

Example 15 3.11 -

Example 21 0.01

Example 23 0.25

The compounds of formula (I) and their pharmaceutically acceptable salts and
esters can be used as medicaments, e.g. in the form of pharmaceutical preparations for
enteral, parenteral or topical administration. They can be administered, for example,

20  perorally, e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine



enbryoni ¢ kidney 293 cells (HEK293) using a standard
lipid transfection nethod. Cell extracts of

wonresgieated cells were prepared in a |ysis buPCemEP2004/012198
containing 0.4 ng/m digitonin apd. enzyne activity was
determined using a radionetric ACC activity assay as
descamphés, dobitions, eﬁhﬂ&m&sp%aﬁ&lsg&\iﬁﬂ)t lg. iRitkdBEA of suppositories,

aCt ' a'r %@@P'F g@ﬁﬂ% EOF i ggtlon%glgtﬁor‘? ar 11%u§1é? ?r,]? f %%&er ?oplcally, e.g.

E nzy puriftication
enz;ﬂﬁéh%\fE’EfP\?f?mH%eqtﬁﬂCfé?WOé]él | lysates were very |ow,
enri chment of ACCb enzyne expressed in HEK293 cells

was ac hiTheecbdoyticn ofi th@}mrmmewtabpteﬂsmgﬁs ednrterEkagriapManner
ste RNhlg'?\!V]‘ﬂ l:leYa%ﬁ‘ﬁl gergolﬂ'gk‘g&firn t@e oy B‘} btjrzr%?né(%hg) &% l_ll)eg h

O_
S| ﬁ%@gﬂ%w IOé FO&H% 11 %t ﬂNéch a¥m@ﬁ¥t@aﬂbacmt4hlﬁ 8o Wgalemcal

Tr i sedhiGhistrqatdnTorm tolytbEr TyithSYUitaHley aen-edxic, MeastheR §ut1ca11y compatible

c Ontsgjé({l bﬂ%u%%%éé@erﬁgéx f %E%édv b1 Vﬁeagnelac%ut cEFa?ihuvgnts

store énzy assa

total valu 100 m, contai ned 50nmm HEPES— KCOH,

7.5, 0 %Nh %‘fecﬁafrieéf‘@te“ﬂﬁ ARNAOR GO FRVICFITIET materigy brs*rqiso organic
20 Ypca2@Br mafNB®, THaws, fomayAmplefladtosy, @en darkh ecdd3SiveOth2reM, talc,

acetgeh [ Cady o%tsms@im used agcaMe[r m%&ﬁﬁ?%éé%&s %Qated tablets, dragées
d cell |ysat % puri

Reaci GFe SRERES R0 At st fa5sof Baing apscles ar,fo

st oppedplbyegdibledld) waxemfaofans Genm-sofid 2ndNiddid polﬂ_cﬂsr (depatifg on the

r ea%tahﬂ@& heL By gféﬁﬁh% cghE %%ahl_%%;er,q‘f ed by t[l;m Fasg of soft

ate no I NC orat
eva% finccsgps o oY Birismater @rahﬁampiiwc@p@ef lutiongridesyrups

Sci ntd, fdratdnople, matentpotyglsasfuti@te, invert agdi dridohe Bite. 8Qtable cBfrier
Mc %&iaﬁtfoﬁgje&tmgﬁ.ly)gs { 9?&%%}1%143 v?aQé'r eﬁco:l’l%)ls,rpolyols, glycerol and

To
( cgh’ﬁgéﬁ%%?'\l(’ééép&g?‘ﬁﬁ carniqy pasariafs ey sappmebesm foyiexampl@patural or
det damdeneithiatwasad, fatsaini B@nisligsd (sxatqaldcpvmnsmbk QfxSieMhhtdrials for

gdgﬁ E%ﬁ%a?%%?%h@(&rns did egw kr‘?&? ?r];u %ﬁﬁ{etl {l} @)Qgrlrl]%sﬂgfdrogenated
val GBS ligd grages) leq%maé@fﬁw, Yiqpig frsty @Callﬂﬂfb stsmﬂss pelyeshylene glycols and

( Er céllnbseiderbafitenar e Ltd.). The preferred conpounds of
the present invention exhibit values of 5 nMto 100

M pr ef g5aPlbhidze Q00 Wett]—% d%Muﬁ)s aéen‘Ps, %06131£1cency—

fbieelopr
measur ed. val ues sone sel ec
1mprov1ng agents, ﬂavor -improving agents, salts for Varylng the osmotic pressure, buffer

25  substances, solubilizers, colorants and masking agents and antioxidants come into
consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula (I) can vary within wide limits depending
on the disease to be controlled, the age and the individual condition of the patient and
the mode of administration, and will, of course, be fitted to the individual requirements

30 in each particular case. For adult patients a daily dosage of about 1 mg to about 1000 mg,
especially about 1 mg to about 100 mg, comes into consideration. Depending on the
dosage it is convenient to administer the daily dosage in several dosage units.

The pharmaceutical preparations conveniently contain about 0.1-500 mg,
preferably 0.5-100 mg, of a compound of formula (I).



present invention. ACCb IC (mmol /1) Exanple 5 42.2

Exanple 7 1.44 Exanple 9 15.1 Exanple 5.41 Exanple 14
wa2o/0Exanpl e 15 3. 11 Exanple 21 0.01 Exanpl e BPBTAP2AH4/012198

The conpounds of formula (1) andstheir

pharmaceutically acceptable salts and esters can be

uﬁed as Tﬂeﬂﬂl@amgl’ék;ﬁnpl& sgrve tonilltidaatefthe pResht invention in more detail.

phar. ceutlca prep Iy enteral or

toplii:ﬁg}’ M st rﬁogtlr%on ed%ﬁmft% SC%E&% k’u ﬁilgg ered, for

exanpl e, perorally, e.g. in the formof tablets,

coated tablets, dragees, hard and soft gelatine- 2 1 -

capsul es, solutions, emulsiong, oL suspensions,

rectally, e.g. in the forn1of—SUUpOS|tor|es

parenteral!/, e.g. in the formof injection solutions

or infusion solutions, or toﬁ?@%P , €.g. in the form

of ointnents, creans or 0|Is The productlon of the

Dlslarm‘a&:?eu])ﬁmetﬂﬂ -34-6ihs dhenzo Bri[ 1jlé gttthiynyla

manner which will be famliar ggﬂany person skilled in

the art by bringing the described conpounds of fornula

Gl Py ASEPar o Tor P GEEERERT 0N cult bl e,

non-t oxi c, |nert therapeutlcally conmpati bl e solid or
liquid dhetiflesornpeuad was Rrepaver accordingde thednethed pgidescribed in M.

pharmGerivieta] E.adpisty B Bat. SMLIERD 350826 A2 @0oomt eri al s
are not only inorganic carrier materials, but also

95 94)! 7%089? &a{ﬂ?f ?ﬁ'dﬁ{ﬁro B l1513.1’120 A1 Qﬁﬁa%ﬂlﬁe 5h act ose,

corn‘starc vat'i ereo tal c, stearlc acid

O o &2 P S RSeE £P 4600 SO el e o s

capsinlEsCl, B4 ma bsl erepaaed drersilventréftuoadasetite £ 1. 5of) tand éddirtei (h 6 g) are

¢ apssﬂi)s%aué?ﬁl? addedr Precipitation of silver iodide is immediately observed. The mixture
is stirred 16 h before filtration over dicalite. The organic layer is washed with sat. aq.

15 Nay0sS; sol. (2 x 50 ml) and water (2 x 50 ml). The aqueous layers are extracted one
more time with CH,Cl, (50 ml). After drying (MgSO4) the solvent is evaporated yielding
7-iodo-3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepine (5) as a light brown oil,
MS (ESI) 304.1 (M)™.

¢) (3,3-Dimethyl-3,4-dihydro-2H-benzo[b][1,4] dioxepin-7-ylethynyl)-trimethyl-silane
20 (6b)

To a mixture of [PdCl,(PPhs),] (1.73 g) and copper(I) iodide (845 mg) under Ar is
added a degassed solution of 7-iodo-3,3-dimethyl-3,4-dihydro-2H-
benzo[b][1,4]dioxepine (7) (15.0 g) in diisopropylamine (225 ml) and THF (225 ml).
Trimetylsilylacetylene (7.27 g) is added and the mixture is stirred over night at 57 °C.

25  After addition of AcOEt (1 L) and filtration over dicalite, the solution is washed with 1 N
aq. HCl sol. (3 x 1 L) and brine (2 x 1L). The organic layer'is dried over Na,;SO4 and the
solvent is evaporated to yield (3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-
ylethynyl)-trimethyl-silane (6b) as a brown oil.



exanpl e, vegetable oils, waxes, fats and sem -solid

and |iquid polyols (depending on the nature of the
waabiswa4dimgr edi ent no carriers are, however, requiEP2@®4/012198

in the case of soft gelatine capgules). Suitable

carrier materials for the production of solutions and

SY! UDS-Bhfyl §‘3fdn%¥@12195 £. 4IRS H- bR YA 154] dRBUGRS®)

i nvert sug r and the T'ike. Swtable carrier materials

P Cohol SRR Pl 2t 6 rEXEARLE L BEnt 11 snd o,
Sui t@Be) va nd eérThmn@tqrais stiftest | ketgipodiltted ik EgPd].2flgpnd
ex am&h@atemﬁm@cb (®% 50v3hD e@&é dgh jéﬁ)ver\msﬁ@,, thé &dl¥en@R@vaporated to

sem ta car,

r R st by BB S SN SRR P ioxepine (9 a5
semdaslyhpWetOuld\/IélﬁESI)s%thM] ¢ glycerides, hydr ogenat ed
oils, liquid waxes, liquid paraffins, | |qui d fatty
al C('H)Ql(ss BibRgl-8,4-Qpldye L Meansb] @1,3!]@101x8p1ﬁndylét3§'ﬂymb?é§ﬁ)1c acid
der| t1 S¥es Usual stabili zers, preservatives, wetting
and e FS¥f yi ng agents, consistencyi nproving agents,
flavor-inproving agent salts for varying . the osnotic
pr essur &0 piFFEs ur§%b§f QW(:@EYHY%’PL%‘PF@%I&% glh&%‘loo?%ht s
and mw{b mg4]a1gﬁep15e e d1.ap), ethxli- damohmbenoete (N1 Dg), [PACL(PPhs),] (174

con tﬁrh@ HnAlh lo@pé‘ IO dd??tj)l a%hééé@ahﬁlonEE81ls%%§b§gﬁmlne (20
i . m Py aeréE 2%@1) oFheTRRStER SERYE it A OB METR 54dC- 4¥ra addition
age a&ndOEh@0 mahi andcﬂﬂxadtloﬁondldﬁdama tht sdlit®npiaivashed wAhd N aq. HCl

% Pte tsgg% 9({ Iﬁgqgh ? ét(%ggi) Tﬁ@&géfﬂl& ]ltager 9sfdrf%8 ‘d@&%gs‘?ﬁ and the
par tsebventas evepeseted. Ade caidg leOdp‘étt1$ piifisd by ﬂaﬁh|6§zr0a@f§%ﬁg@>hxf(sﬂ1ca gel,
aboufe tJangAwEtadog oA By ﬁ&pa@ﬁﬂ&@}l’m 756 @ oed-(3,Bdirh@hyl-3,4-

taﬁguc%}(% a% é%enzoggﬁ ?41/ 1oxe]‘331n—()/0)?et9 tblensc% ({)ﬁﬂ}q g&gﬁ 2obtained as

dosaaq@llteﬁohfb‘bfé?@ﬁl)&é%&w)um ts. The phar maceutl cal

preparations conveniently contain about 0.1-500 ng,

preferably 0.5-100 ng, of a ®&sampplend of fornmula (I).-

22 - The follow ng exanples serve to illustrate the

B esent 3 NWERLhAY- (40m BB IGIHR1HhknyltREN]) &, £ dihh@WeMEbenzo )

not inténded to Timt Its SLS |'N.any manner.

Exanpl es Exanple 1 10Xe

4- (3, 3-D et hyl - 3, 4-di hydr o- 2H benzo[frl| [1,

di oxepi AhFtitl¢ g{ntgqmyﬂ is-fyeparediic areddgy teedayiple 1 from 7-ethynyl-3,3-
dimethyl-3,4-dihydro-2H-benzo{b][1,4]dioxepine (6) (example 1d) and

bromothioanisole. MS (ESI) 324.2 (M)*.

25 Example 3

1-[4-(3,3-Dimethvl-3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-ylethynyl)-phenyl]| -

ethanone

The title compound is prepared in analogy to example 1 from 7-ethynyl-3,3-
dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepine (6) (example 1d) and 1-(4-iodo-
30 phenyl)-ethanone. MS (ESI) 320.2 (M)™.



ester a)

3, 3-Di net hyl - 3, 4-di hydr o- 2H benzo[ & [ | , 4] di oxepi ne (4)
wOoheostousdie conmpound was prepared accordi ng to PO®EP2004/012198

met hod as described in M Klaus,,P. Mhr, E Weiss,

Eur. Pat. Appl. EP O 350 846A2 (1990). b)
7-10do- 3, 3-di net hyl - 3, 4-di hydgxglhgjgl-4benzo[&][l 4] di oxep

ine (5) A solution of
4&%' benze& bﬂ‘?éﬂ dioxepine

3, 3-di

(4) (726718 ‘ -

trlfluoroacetate(l 13 g) and iaqdine (1. 06fg re

subsequéeltijle seraperndps eeraEtct IBRPAPEYSP cxamplel r@laér"rqﬂhmvlsi‘i 3-

Ib n}‘f&dhﬁ]’g } 1613, 4 @ltgato  eH-beddogh |, Mam&@%&(@tdxmpld ltllﬁanfd 1-iodo-4-
oreqfl rat| + e organic layer is

? enze eoﬁsgﬁ/ﬁg%{%f@ki( 50 g y

wasHag VVI m) and water(2 x 50
m). The aqueous | ayers are extracted one nore tine
with CH O (50 m). After dr;ﬁxwglﬂ‘égsm) the sol vent
is evaporated yleldlng

ine (5) as a Ilght bro 0|I %S (ESI) 304 1 (I\/p } c) ﬁ
(3, 3- Di nmfehiylk camplouhid Rystes: réZiHnBﬁaﬂ 8&1t6 Exampleé] from 7- ethynyl—3 3-

di oxepi I

i xt ngk?a%ﬁiﬁgl‘@:a}/o(%iéﬁ)e?z Zﬂﬁlﬂglgmfﬁme g(e %IB%)ISI& 3nd1 -iodo-3-
ilodi methpgA4BEnagye. Mﬁ:ﬁ%ﬁl)NSZ@/Ihdded a degassed sol ution

of 7-iodo-3, 3-di net hyl -3, 4-di hydr o- 2Hbenzo[
fc][l,4]dioxepine (7) (15.0 @kampledi i Sopropyl am ne

(225 nl) and THF (225 nm). Trimetylsilylacetylene

(7.27 gl '3%199&
ni ght at

0 a
filtrati ver d|c |te the s Iut|0n| shed wt
IN aq @swm °3m§ iepriarad 1§ apifogte SPmple oM T il 's 5-
org ahmthlyhy é{dlhyércelﬂifédnzo{/ié fl,ﬂﬂlomheaﬁﬁ(etcmPls od vamdt4-ipdo-phenol

qy apRhLat&eh stoﬁdYNA?kE’sI) 293.1 (M-H)". _ _
(3, 3-di net hyl - 3, 4-di hydro 2H benzo[fc][I, 4] di oxepi n- 7-

yl et hynyl) - trlmethyl si | ane (E6b121 as a brovvn oil.- 23 -
d

7Ethyn|-33d|nethyl 3,4-dih dro 2H-benzo &][I
Xep| ne= "-‘ "A.g!l' €8 1 H ’... A3 N " di O il 3 Y7 O |
THF (200 m) and MeOH (1 L) and K CO(3 98 g) are

added. Tihe tifte xdnupeend $s stparaddd adaldégyad eddinpledi frarh &ebthyingla3,3-
Et Q1£111:th%1 5-)1 dﬂ%roe%ft] ﬁ)@l%?ﬁ 1"&1]313 (?HQ (%?(e%a 1%91&5‘ a)ngl ethoxy-4-

After dryi ng over IS evaporate
1odo rbg/nzer%]e MS (ESI?laZZ 2 (M

Example 8

7-Benzo[1,3]dioxol-5-ylethynyl-3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepine

The title compound is prepared in analogy to example 1 from 7-ethynyl-3,3-
dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepine (6) (example 1d) and 5-iodo-
25 benzo[1,3]dioxole. MS (ESI) 322.2 (M)*.



obtain 8.7 g of 7-ethynyl-3,3-dinethyl-3

4-di hydr o- 2H benzo[fo] [ |, 4] di oxepine (6) as a dark
wonresv4gith, M5 (ESI) 202.2 (M . e) PCT/EP2004/012198
4- (3, 3-Di nmet hyl -3, 4-di hydro-2H -25-

-benzo[ & [ |, 4] di oxepi n-7-yl et hynyl ) -benzoi c acid et hyl
ester To a m xture under Ar @&kample9

7- et hynyl - 3, 3-di net hyl - 3, 4-di hydro- 2H -

benzo[ & [ §(4b HiRxePibBE o£fdn-§ YebhyB)-3 3-dimethyl-3,4-dihydro-2H-
et hyl - 4- bronobenzoat e (1b13 J! dd . (PPh) | (174

my) and copper (1) i odi de%@%ﬂ-&% Xehftfed a degassed
sol ution of diisopropylanmne (20 m) and THF (20 nl).
The readhe ttle pinqramnd is prepprddrin splesyde exemphr | fyem 5 thynyl-3,3-

ASt efimadigiii b Quihyefo A3 Betizof#h O4] abkep%&otsf {ekdrh @k | @hn@%Ebdo-2,3-
dIC ite, the.so W th 1N HCl l.
11@161r%p7n28ﬂ16ar}_|ﬁ</g @QDQE%W The or gaﬁlqc I ayefoi s

dr| ed over MySO and the solvent is evaporated. The
crude product is purified byEfampdal®hr omat ogr aphy
(silica gel, heptane/ AcCEt 9:1) followed by
prep aB&BB\/]I@inHHlyE?:AMQH -b@nicﬂb](B} didivexebivil 7~BetBynyl) -nicotinic acid
di hydr o- 2H benzo[fc][|,4]dio &tez yl et hynyl) - benzoi ¢
acid ethyl ester are obtaine a white solid, M
(ESI) 350.2 ( . ample 2.
393- Di rrgr?‘ﬁ?ﬂ@ %%Eﬁw%e%@fﬁ%ﬂaﬁwqgaﬁ%W%Wwfz%bw]a?ﬁ-
hy drdim2thylb®tlifyaret 2 Hbediofh] bixa piorepiien(6) fexarhple ¢dyand etintl 6-chloro-
S _ERALEMETeansd gy grexanpl e 1 from
-ethynyl -3, 3-

di met hyl - 3, 4- di hydr o- 2H benzg% 1” 4] di oxepi ne (6)
(exanpl e Id) and bronot hi oan :;1- (ESI) 324.2 (M)

-0 xeth Jatl .
-14-yl et hynyI ) phenyl | et haéﬁmﬁa Fﬁbﬁdfbképln& corrpound s
prepared in analogy to exanple 1 from 7-ethynyl -3, 3-

di meg & |, 4] di oxepine (6

(exa yém?‘g 3 %‘HW ?Rf?lb%%ophe%y% g - e1 hanong I\/IS(()ESI )

320. _

7t 4] Nemew.oawghw SR Ry berrrideyh 20mh DG Hotgts b under

benzeflixbThé sblvehtdis evappiated to obtain 766 mg of 1-bromo-4-ethoxymethyl-benzene
as a yellow oil, MS (ESI) 216.1 (M+H)".

20  b) 7-(4-Ethoxymethyl-phenylethynyl)-3,3-dimethyl-3,4-dihydro-2H-benzob]
[1,4]dioxepine

In analogy to example 1 the title compound is obtained from 7-ethynyl-3,3-
dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepine (6) (example 1d) and 1-bromo-4-
ethoxymethyl-benzene (16) as a white solid. MS (ESI) 336.2 (MY,



The title conmpound is prepared in analogy to exanple 1

from7-ethynyl -3, 3- dinmethyl -3, 4-di hydr o- 2H benzo[ f c]
woOhooslod#saxepi ne (6) (exanple 1d) and |-iodo-4- PCT/EP2004/012198

met hoxy- benzene. M5 (ESI) 308.2_{MO . Exanple 5

7- (3- Met hoxy- phenyl et hynyl V3, 3-di net hyl - 3, 4- di hydr o- 2H

-benzo[ &1[ 1, 41 di oxepi ne TheEkihpleizonpound is

prepared in analogy to exanple 1 from 7-ethynyl -3, 3-

di met Byfly-(3 540l fE Q- AT RERAH o b é’nizo‘}.% %8 Q (6) henvl]-5-
(SS)éagp( M) . g(]anm 606 ) m-ethrxr][::‘ 1,3?‘ﬁ%)§adiazole '

4- (3, 3-Di met hyl - 3, 4-di hydr o- 2H benzo[ &1[ |, 4i di oxepi n-7

- y| ed)Ryylbdlo-phenidi5-Mkthyt-[ 143, Hoxdimpdea i®) i s prepared in

anal ogy to exanple 1 from7-ethynyl -3, 3- _

dismet hylx Bixdud ohy didebeizoR @fid O1.¢f) dndl abdthydir QXRRIBIEL LGN POCI; (4

g Eé?l')rTTlB lésgﬂéllrr%& f)%l? gﬁgﬁf %Ilt%g gﬁg%gnn a%lotl%% da%f akg [ 6¥E, i%htd(so ml) is added and
7-( @Emﬁéﬁgﬁ.isgﬁ@hgd withniey (50.18l), sat. aq. Na,CO; sol. (50 ml) and H,O (50 ml).
3- di AfedrAlingover W, BDEHR sl AT Aloditéd arfitBl S8R |' u{iﬁ@d by flash

{1 oS RiROnD (iRefiel BRLESNRDORABLORY NHEOR TR 368 mg of 2-(a

di meipéyphegiyl-Selin el (4,320 1rdinzalf 619) hresbdinest epd yellowBh solid, MS (ESI)
(exagpbemMsddtand | -ethoxy-4- iodo-benzene. M5 (ESI)
322.2 (M) . Exanple 8

7-B | 31 di oxol =5-yl.eth | -3 . .
3 an e ek A B B A ar et agshe rhenyt-5
tit |r§etbﬁr{1éé&ﬂfd{adiszc%q epared in anal ogy to exanple 1

from 7-et hynyl - 3, 3- di net hyl - 3, 4-di hydr o- 2H benzo[ &]

[1, 4] dilmlxrelnxig;aa) &Bnpleaxhapil€conthouad oﬁmma%ﬁnlz@{h yl-3,3-

I, 3] di . - - a e .

72 ¢ s hoL Se-ahpa R bent B AL ocpin (6P sRaige Ry iaee

- di HBpeRBY- JneIhYEréh%é]%ﬁilfzomiawé%ﬁlﬁé%h%ﬂi 30 M),

conpound is prepared in analogy to exanple 1 from
7- et hynyl - 3, 3- Example 13

5-(3,3-Dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-ylethynyl)-pyridine-2-
carboxylic acid ethyl ester

20  a) 5-Bromo-pyridine-2-carboxylic acid ethyl ester (22)

1.17 g of 5-bromo-2-pyridinecarboxylic acid (21), prepared according to G. M.
Sanders, M. van Dijk and H. C. van der Plas, Heterocycles 1981, 15, 213-223, are placed in
SOCI; (6 ml) and the mixture is heated 2 h under reflux. After evaporation of SOCI, the
residue is treated under reflux with a mixture of toluene (3 ml) and absolute EtOH (6

25 ml). The pH is adjusted to 8 by addition of sat. aq. Na,COj sol. and the product is

extracted with Et,O. The organic layer is washed to neutral pH with H,O portions, dried
over Na,504 and the solvent is evaporated to obtain 377 mg of 5-bromo-pyridine-2-
carboxylic acid ethyl ester (22) as a white powder, MS (ESI) 232.0 (M+H)".

Alternatively 5-bromo-pyridine-2-carboxylic acid ethyl ester (22) can be prepared
30 asdescribed by R. J. Chambers, A. Marfat, Synthetic Communications 1997, 27(3), 515~
521.



di met hyl - 3, 4- di hydr o- 2H benzo[fc] [1, 4] di oxepine (6)
(exanple 1d) and 5-iodo-2, 3- dihydro-benzofuran. NS
WOBESI5j04830. 1 (MO . Exanple 10 6-( PCT/EP2004/012198
3, 3-Di net hyl - 3, 4- di hydr o- 2H benzg{ b1[ |, 4] di oxepi n-7-yl
ethynyl)-nicotinic acid ethyl ester The title conpound

|7S W%%[Seﬂlméﬂhﬂ@@&%régmwbﬁl 4] di6:@PI-7-ylethynyl)-pyridine-2-
e

di nectaﬁi?l}‘ézlécaﬁl SHAYEIB- 21 benzo[ fe] [1, 4] di oxepi ne (6)
(exampl e Id) and et hyl 6-chloronicotinate. M5 (ESI)
352. 4 ( pﬁltec%ﬁgplés prepared in analogy to example 1 from 7-ethynyl-3,3-

g CAiftthe kzy,mgﬂwfc-mwﬁi hynitioxepdae3sH{emmh Y b d)3nd sdirbyo-
0 +
IEBrI%HQ%E aerbJ’%/’hcatcﬁi e () % 1AM 60 BP 1. 00
g of 4- brormbenzyl brom de in 20 m EtOHis stirred 5

h under reflux. The sol vent F% b’orat ed to obtain

766 ¢ of I-brom) 4- et hoxynet hyI benzene as a yel | ow
oil, | 3 Bl-3

7- (4 t hoxymet hyI phenyl e‘irMﬁYbﬁit@créoQ' nmet hyI 3, 4-di hy
dro-2H-benzo [b] [1,4] dioxepine Tn analogy to exanple

1thtt| d from7-ethynyl -3, 3-
a?ﬁff‘ I%ﬂﬁbﬂnﬁ%?ldte%ﬁ"gb@ Ion]U 2] di oxepi ne (&)

(exarrpl e Id) and | -brono-4- ethoxynethyl-benzene (16)

a% a whit ¢ Plgt-lofpeppamyityilel 34 82 seqinu-)n azide pR4-mBeg éfpm@omum

12 Zhlofide (53 4 BxgimBMFY4 stiBred 201 h Ay IUOGCZIDMF'lb&GﬁZ&afe@]md the residue is
[1, }%&% %ﬁ% illl' 6%&@ ?r%aq ik x¥1tﬁ Sl ath&l %‘he ﬁld rXaterlaB is collected by
2- ( Altyraion. wisbed/vih 5 Nmat (] sof. pndHAD excdiiiedanider Higloyacpum.

m xtsne offs- @—1b@&gbﬁﬂ1§0ﬂ}9teﬁﬁtcde (21) Sre GhtaRd as a white dpowder, MS (ESI)

e e (329 ng) in POl (4 mM) is stirred over
%Egtr%y WIS%F C, then another day at 100 C. AcOet (50

is added and the mxture is washed with H O (50
m) b) 3 ¢-lodggpheml)-Banethyl- 1H-totrazalg (28hd H O (50 m ).

A mixture of 5-(4-iodo-phenyl)-1H-tetrazole (24) (500 mg) and ammonium
bromide (1.18 g) in 1 N ag. NaOH sol. (10 ml) and CH,Cl, (10 ml) is treated with
iodomethane and vigorously stirred 26 h at RT. The organic layer is separated, washed

20 with 1 N ag. NaOH sol., aq. NH4Cl sol. and brine. After drying over MgSO, the solvent is
evaporated and the product is purified by flash chromatography (silica gel, heptane/
CH,Cl; 1:1 to pure CH,CL). ‘

387 mg of 5-(4-iodo-phenyl)-2-methyl-2H-tetrazole (25) are obtained as a crystalline
white solid, MS (ESI) 286.0 (M")™.

25 105 mg of 5-(4-iodo-phenyl)-1-methyl-1H-tetrazole (26) are obtained as side product,
crystalline off-white powder, MS (ESI) 286.0 (M")*.

c) 5-[4-(3,3-Dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-ylethynyl)-phenyl] - 2-
methyl-2H-tetrazole

The title compound is obtained in analogy to example 1 from 7-ethynyl-3,3-
30  dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepine (6) (example 1d) and 5-(4-iodo-
phenyl)-2-methyl-2H-tetrazole (25) as a white powder. MS (ESI) 361.2 (M+H)™.



After drying over the solvent is evaporated and the

product is purified by flash chronmatography (silica
waebos/odki1@l / MeOH 25 % agq. NH OH 90:9:1). 368 ROT@P2004/012198

2-(4- iodo-phenyl)-5-nmethyl-[1, 3,30xadi azole (19) are

obt ai ned as a yellow sh solid, M5 (ESI) 287.0 (MtH) .

b) 2- [4- (3, 3-D nethyl -3, 4- qiglxmgl@quI—I-benzo [b][ , 4]

di oxepi n-7-yl et hynyl)-phenyl] -5- nmethyl- [ ,3,4]

IO;(ag 9>| i I g%l tQH“%D %ﬂﬂb ?1} 1oxgp1}1 7tvleech prenzmc acid ethyl

di net hyl - 3, 4-di hydro 2H - benzéﬁ[Lﬁ]Lﬁ[ll 4] di oxepi ne (6)

(exanmpl e Id) and 2-(4-iodophenyl) -

5- med) i Ethlrhyl deddotaridl cBBOLseerd® a White solid. M5 (ESI)

360.1 (M) Exanpl e 5-(3, 3-D net hyl -3, 4-di hydr o- 2i

f -sbenzo [

’fgﬁle[t t}e%glqg&ﬁﬁ% grs gar&i %a‘ﬁ)ﬂ@& t))"IpYJlfng Yq%ngo, M. Tsuji, E.

car boxyl1 c_aci

5- Br by H Eﬁ%ﬁ@l&%&?%@ywe@ Rba7er- By PO% 4tér 398401
1.17 g of 5-brono-2-pyridinecarboxylic acid (21),

pr epl &1- E@ommthsg-pﬂlmyldthynﬁéﬁcﬁedimethyi—3,\4aiﬁhylairq—RHd1¢dZd-H7]
C. VA E8ke IIleas Het erocycl es 1981, 15, 213-223, are
placedln (6 M) and the mxture is heated 2 h

under | ux.  After a o sod d

{1 eat ed %‘é’f’“‘l‘%f“f‘ﬂ?ﬁy P Rl i DT a0 e 7-iodo-
ard absiihethy-T4-dbydw-HH-penzghhd] L iilioxepij (@& chad éﬁxsmw 1b),

ad ?I toden,( Pﬁhfﬁﬁ(lo an (E(i’&dldeagg¥ $)8s Qfd@@ﬂ@&gaks@d mixture of
extr .

ot TR e e B 3, Aot SRR Heg 15 b i
sol vedited pd the apomet ievashed with ANRQRHTI soly (3K 15 ml), H,O (15 ml) and
5-br Qt'ﬁ% @y Hidianer dgylwg@%k? ‘M’ikj‘; thed6li&ht %tebé/ﬂorﬁ&t £1d thepoduct is

B cpiis P PO mattr i i 281, R Tl Acqme) 37 st

est edlrr(ezlﬁfjl 3dadihyyeo-gHeparadtl [ 4] dibespini7bdethisyl)Frenzoic acid ethyl ester
27(3 %ﬁépfé)&ag{\éﬁ%@éoloébéﬁt L M3 (EQNyBEEY gadt ons 1997,

5-(3, 3-Di net hyl - 3, 4-di hydr o- %H—belnég [b] [1,4]

di oxepi n-7-yl et hynyl) - pyrldlnemﬁ rboxylic acid

ethyl ester The title conmpound is IDre ared in anal ogy

to ex anﬁp@&gﬁ&mﬁéﬂmﬁoﬂfﬂ)mw [b111,41dioxepin- 7—V1ethvnvl) phenyl]|-

20 morpholin-4-vl-methanone

a) (4-Iodo-phenyl)-morpholin-4-yl-methanone

A mixture of 4-iodobenzoyl chloride (500 mg), morpholine (163 mg) and
triethylamine (380 mg) in CH,Cl, (20 ml) is stirred 2 h before washing with H,0 (20 ml)
and brine (20 ml). The organic layer is dried over MgSO, and the solvent is evaporated to

25 obtain 482 mg of (4-iodo-phenyl)-morpholin-4-yl-methanone, yellowish semisolid, MS
(ESI) 318.0 (M+H)™.

b) Morpholin-4-yl-(4-trimethylsilanylethynyl-phenyl)-methanone

To a mixture under Ar of (4-iodo-phenyl)-morpholin-4-yl-methanone (273 mg),
trimethylsilylacetylene (169 mg), [PACl,(PPhs),] (30 mg) and copper(i) iodide (15 mg) is

30 added a degassed mixture of THEF (4.5 ml) and diisopropylamine (4.5 ml). After stirring

over night at 57 °C and aqueous work up, the organic layer is dried over Na,SO4 and the



di met hyl - 3, 4- di hydr o- 2Jf - benzo[fr][I, 4] di oxepi ne (6)

(exanple 1d) and 5-bronopyridi ne- 2-carboxylic acid
wetslo4eater (22) as a gum M (ESI) 351.1 (JVPLT/EP2004/012198

Exanpl e 14 -29- o _ _

5-r4- (3, 3-Dm et hyl -3, 4-di hydr o- 2H benzor & ri, 4l di oxepi

n-7- soﬂxenhymboramﬁemysﬂulch&mmmmwatgat CEOL/BBH25 9 NH,OH

| olsneranr e o PG E ?ﬁﬁi?ﬂgf?r%%%%%zn by

amofif ﬁwﬁlam g bragvpyso )lHrIﬂM ( MHet: 0026 ¢l 3H 3B2e8.91 (br, 8H);
100 134 @=bS, BUppol &, ¢e 6anzH). he residue is suspended
in HOand treated with cone. ag. HC . The solid

i ' fi it hed with 1 N
e LA i bl o actum 2 22
f 5- trazo obt ai ne
gs"a le(Iﬁﬁe mag%f)&%alﬁfé?lpé p§>? raat@éfm(ay_é”} COsmaMeOH (30
5- ( 4n)dgBL(6 rrrrrlbmgart)lrezrlrpmembn iktoretis pmoddeor( ) (68 ml) and washed
i xtwlﬂemb (Bx émml)omerm?ﬁﬁ@fwer NEfsbehd &at{&@ft BRent 110 mg of
S0l ,

ni
(0 (BT it itactBonihe i ofpetiods SHORH aPALH): 3.1
and (wi @Br?oi%i‘ §4 Q1 HDed3 26, F- a6, 1R); 7.706l, b=ganid).| ayer
is separated, washed with 1 N ag. NaOH sol., ag. NH4C
sol .d)dngs, Lmnlmethy}% L ihydF oy 2 A e ] | 1t4]&10§é§ny efﬁetﬂy%yl) -phenyl]-

eva roduct i's purlfled
hrggn%r%gl?nagﬁgmf rba gel , heptane/ CH CI 1 1 to pure

CH d
5- (4-i oaee Bﬁ%mlaouzd iscreRpredinpnalagy 4o bi(3-diaytheriet-dihydro-2H-
obt ahenmﬂb @]Sél]ﬂlotképiﬁﬂa;ﬂéthﬁ@l Wehiogc &1 dtlihl ed3 (B3 om 2BE&hfhyl-

(1§/I hen 01%0 hglnlq ~4- yl met]%aﬁm{le efniq] iofo-3.3 ocilreneiihiléi) 4- 6((11112_:ydro -2H-benzo[b]
obt éﬂﬁ@@%@mg Sé@s br@awcfescm@ P}lsMéKESIh@2éf(NhW+t e

powder, MsS (ESI) 286.0 (M) . c¢) _

5-[4-(3, 3-Di net hyl - 3, 4-di hydixampi-#yenzo[ fc] [ |, 4] di oxep
in-7-ylethynyl)-phenyl]-2- nmethyl-2Htetrazol e The

tit] e GOMDEMIGI3Y- &Q{’cﬁbfﬁﬂbén%[@ﬂ@hﬂﬂ&c#ﬁ ﬁg%@';@'-%_dimahﬂ-

from 7-ethynyl’-3, 3- di methyl dihy
[1,4]di oxepi ne (6) (exanple ?@%&6 5- (4-i odophenyl ) -

20  a) 4-Iodo-N,N-dimethyl-benzamide

The title compound is prepared in analogy to example 16a from 4-iodobenzoyl
chloride, N,N-dimethylamine and triethylamine in CH,Cl, as a yellowish oil, MS (ESI)
276.0 (M+H)".

b) N,N-Dimethyl-4-trimethylsilanylethynyl-benzamide

25 To a mixture under Ar of 4-Iodo-N,N-dimethyl-benzamide (237 mg),
trimethylsilylacetylene (169 mg), [PdCl,(PPhs),] (30 mg) and copper(i) iodide (15 mg) is
added a degassed mixture of THF (4.5 ml) and diisopropylamine (4.5 ml). After stirring
over night at 57 °C and aqueous work up, the organic layer is dried over Na,SO, and the
solvent is evaporated. Flash chromatography (silica gel, CH,Cl,/MeOH/25 % NH,0H

30 97:3:0.3) yields N,N-Dimethyl-4-trimethylsilanylethynyl-benzamide as a brown oil, 'H-
NMR (300 MHz): 0.25 (s, 3H); 2.96 (s, 3H); 3.10 (s, 3H); 7.35 (d, ] = 8.5, 2H); 7.49 d,J=
8.5, 2H).



2-methyl -2ff-tetrazole (25) as a white powder. M5
(ESI) 361.2 (MtH) .- 28 - Exanple
WwWG@-20B/0348Di net hyl - 3, 4- di hydr o- 2H benzof fr1[ 1, 1PCT/EP2004/012198
di oxepi n-7-yl et hynyl ) -benzoi ¢ agi-d ethyl ester (10) a)
3- Et hynyl - benzoic acid ethyl ester (9) The title

Congy Lk SNN-aRedtied-befamidd ogy to T. lijim, Y. Endo,
rI?’suii IyE Kamagﬁ?‘ H. Kagechi ka, K. Shudo, Chem

s h azrmElﬁg 1]c1é o %nd A§7 ri}ﬂredqg §nﬂ%)to @athyn 1- henyl) morphohn-4—y1—

ca
dr dnghm@@ﬁ ﬁch[agg]p [1|6C)lff(&il B?ﬂ%t}g’dog glrﬁgh{;{e lfanylethgieyf"b ?za%lde
3 etiymH (306 MEDi) . Bak,d FL 138-3 .26 (e H)9).37 B0 g, 2H); 7.53 (4, ] =

[
éagaﬁgthyl 3, 4- dihydro ZFLbenzo[fc][I 4] di oxepi ne

éi@gﬁ@;g%@é%ﬁgr D)1 L PR ARk (3000 80 it

of ekarfide 5 M) and diisopropylanine (2.5 m). After
5.5 h stirring at RT hexane (15 m) is added and the

E“lgt Umr )erii % Sl r#ﬁ\‘s@l%fanh@y 160} (3,3(@mxth 153, #Ad)hydro-2H-
ri t.er )

sol vt [b]l 15{3‘5?5811“37( SRR v pe ?Q&e%@’y fr&[zgﬂiig?l‘”

fol adimeetyt- bmumgieap:iig/ 1c(®r?r,$dan§g)i1 3 %@kﬁh@ﬂﬁ )EnERIE] 4] dioxepine

55 {Brrsolid, MS (BST) 699.4 (100, [2M+H]"), 350.4 (15, [M+H]*).
dingﬁﬁy{¥§n4 diﬁgéro 2 genzo [& [, 4] di oxepin-7-yl ethy

nyl ) - benzoi c acid et hyl estg&ﬁ&%%% are obtained as a
colourless gum MS (ESI) 35 Exanple 16

[4-(3,3-D methyl -3, 4- di hydro-2H-b A1 diox i
7-yl et hym4-Cveoprap imetheshBD “% 23 LyiieR dh
(4-1o0do- phenyl ) - mor phol i lendo{ Y[t dElidxapione A nmi xture of

4- iodobenzoyl chloride (500 ng), norpholine (163 nm)
and Lrd rﬂé/ée A 16 ¢ egaﬁlg/ld&)l of L %dﬁhetﬁﬁ@ Alihydrs-231-i rred

G n
AN zgeiwgi%i@?@iii g brine (20 ).

evaporated to obtain 482

(4- 1 odo4) My} thytes, prlydre- M@tnm&] Hattldiagepin &iylcsghyphenol

S em(ﬁ)&lﬂp‘ﬂ? 6) WOG@'IQ diddBe@in(MEHIMF and K,COs (141 mg), KI (59 mg) and
1.25 equivalents of the alkyl bromide are added. The mixture is stirred 22 h at 80 °C.

20  After cooling to RT H,O is added and the product is extracted with 3 portions of AcOEt.
The combined organic layers are washed with more H,O and brine and are dried over

Na,SO,. The solvent is evaporated to yield the product.

7—(4—Cyclopropylmethoxy—phenylethynyl)—3,3-dimethyl—3,4—dihydro—2H—
benzo[b][1,4]dioxepine is obtained by alkylation with cyclopropylmethyl bromide as a
25 brownish solid, MS (ESI) 349.4 (M+H)*.



b)

Mor phol i n-4-yl -(4-trimethyl silanyl et hynyl - phenyl)-neth
wanos@4da4a m xture under Ar of PCT/EP2004/012198

(4-1iodo-phenyl) - norphol i n-4-yl - gt hanone (273 ny),

trinmethylsilylacetylene (169 ng), [PdA (PPh ) ] (30

my) and copper (i) iodide (15gg@mple$o added a degassed

m xture of THF (4.5 nl) and d||sopropyl amne (4.5 m).

After stitr u k. u

oo AN RARL Bl Ao i 5, AL BGHEONS LB B

i s evaporated. Fl ash chr&ﬁ@@b@%ﬁ%@ﬂ ica gel, CHdO

/| MeOH 25 % NH OH 97:3:0.3) yields 247 g of

mor phol iTheditly borfifoundiwameplephsd haoydiretth ylﬁ:)QenﬁEIQj’ﬂ&de)lure descrlbed in

. 0 1 s A A R e

met
.2
H) yle;th'glyl)(@en@ (gxa 6) v€§h Z-methoxyethyl bromide as brownish solid, MS

(4- E(lEBL/)nsyBspMemyT) nmor phol i n-4-yl - met hanone The
material obtained in step b) is treated 1 h at RT with
KCOina MOH (30 mM) THF (ﬁx%ﬁl # xture. The
reaction mxture is poured on Et 0(60 m ) and washed

evapor A PoaipdRng hapuhepiplps e Redin shenoxyl

(18- et hynyl - phenyl ) - nor phol i naetoditriteet hanone ar e
obt ai ned, H- NWR (300 MHz): 3.15 (5, IH); 3.33-3.94

( b r, 8 H)Rhe fitlddorfsbund was &btBineP4drordihgdS tHeGenedal préeure described in

240 ool atomet o B AP P AR
- 7 wleéhwh ;Hh)encﬂ N@WWP]l&G)ﬁﬁﬁhrﬂﬂbﬂom agetgnitrifeasHaponieh sptid, MS (ESI)
titlmsganpopnd is prepared in analogy to
3-(3, 3-di met hyl - 3, 4-di hydro- 2Hbenzo[ &] [1, ]

di oxepi n- 7-yl et hynyl ) - benzoi a?ﬁ:‘ & et hyI ester (10)
from (4-ethynyl phenyl ) m)rp ol I"n- - met hanone and
3 h

392. (I\/H-H) Exarrple 17
4- (3, 3- [‘I_jhp(g.tlhgqmlg)und diahgldzineddecording to the general procedure described in
- berb?(% giLhb bffh]l%'ﬁﬁiﬁﬁ%ﬂif (3, 3%6'113&%’1@(4 liﬂlprM'odZm%Er{%w?ﬁrhz}@igkepm -7-

3’3 éwlg d)%r:%ol gﬁgfﬁ@n&g} ¥V6théﬁlgf%ﬂg}’ r%lge f?sr%lpgvngh s ?Hng rZI(:jSI) 337.4
40| ddbiddnizoyl chloride, N, N-di methyl anine and
triethylamne in HO as a yellowsh oil, M5 (ESI)

276.0 (MrH) . Example 22

3,3-Dimethyl-7-(4-oxiranylmethoxy-phenylethynyl)-3,4-dihvdro-2 H-
benzo[b][1,4]dioxepine

The title compound was obtained according to the general procedure described in

25 example 18 by alkylation of 4-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-

ylethynyl)-phenol (Example 6) with epibromohydrin as brownish solid, MS (ESI) 351.4
(M+H)*.



b) N, NDinethyl-4-trimethylsilanylethynyl-benzam de To

a mxture under Ar of 4-1o0do-N, N-di net hyl -benzam de
wO2008/00a814 trimet hylsilylacetylene (169 ng), [ PAQEPRBA012198

) 1 (30 ng) and copper(i) iodidg(15 ny) is added a

degassed m xture of THF (4.5 nml) and dii sopropyl am ne

(4.5 m). After stirring oveéxamiplgls at 57 C and

aqueous work up, the organic layer is dried over Na SO

and t4h§ Sﬁiln\{eq%il 3,4Sd1ﬁ¥<ﬁ8%haﬂe%go bﬁll @ﬁﬁoy&gfnoﬁgﬁrﬁg{cﬁg’menzom acid
(sili BOH 25 :0.3) yirelds

N, N-Di net hyl -4-tri met hyI sil aﬁ%ﬂﬁ%nyl benzam de as a
brown oil, HNWR (300 MHz): 0.25 (5, 3H); 2.96 (5, 3H);

3. 19) A5 Dirdthyl-73-phophokdioledidsBate ) ; 7. 49 (dj 8.5,

2H).- 30 - c) 4-Ethynyl-N, N-di met hyl - benzarni de The

title Oﬂ[@cﬁl&"&@m‘p@uﬁ 1@9&Eﬁgd hddodnay to e th@hod described in R. Bird, G.

ggcﬁtﬁﬂﬂcﬁr& 5, E9 e mg,i1 TS D ARRE T X 3TB£579 or

N, NadobriiigrtyIM Alawsi Prddetyl & iWeissylivat Bej\RPL BROAAPHA2 (1990).
H NMR (300 MHz): 3.15 (s, IH); 3.33-3.94 (br, 8H);

7 33) {,8L.Didhethyb3, @1(11 a-2H-badzo( [ 1,4) dioxpirfe-7-2ddpoxyti} acid ethyl ester
?@3 Di net hyl - - di hydro- 2Hbenzo[fo] [ |, 4] di oxepi n-
hynyl ) - N, N-d| met hyI benzami de The title conpound
|s prepared i n_anal ogy

3 (3, 3- Bihyed, w;hygrogylzﬁi% @0 Qgpoléﬁlzsalveflll DME (300 ml) and the
, 4d1disaxie ﬁéd‘ﬁed7to)4b et mfrey h()d-ltlilﬁftif (IﬁZCOa‘(hle chigtubeyib stzsaddrh at the same

: ea%prega %reg{) ltlog EE%Q%B% Qﬁ@d%e @Rﬂylate (49.9 g,) in
, ﬂl\éﬁ )Q@ 911}1 a hf gl)lxt% 1%st1|rr|e ab 4(9\,\& ?sdmu 0(1E§laj1d the
? ﬁ)dﬁl&tQQextfaZ’dk/fl' kxhtth EB00 THe (ﬂr%éﬁ?c Tepét ] washedExianid} @ dti8d over MgSO,
[ ne
aﬂ%ﬂ? 8&8 %)syev%p agtﬁ< blﬁ]@%ﬂ)\ﬁ (%MM lj?ér)gmgﬁsr@té}r@’df?:%

pl né Cohera) roce
f or dirheshydt3d, dibydror?

I
10
I
9

enzo[b][1,4] dloxepme -7-carboxylic ac1d ethy?ester (30)asa

4- (%@l@ﬂﬂésﬂﬁéﬁ&'M§(E@Im50qu+2Hbenzo[ fr]
[1,4]di oxepin-7-yl ethynyl)-phenol (Exanple 6):

* (R A ey
equi val dATAmst i { ﬁ»éi%élﬁvéfﬁ 2%298);1&05@ é%glog ci.r#oxy?u: acid ethyl ester

b X t(80)€9.08 g)sib dissobatd APTHE 4it5080) @da 1.5 M solutlon of diisobutylaluminium
hydride in toluene (120 ml) is slowly added. The resulting reaction mixture isstirred L h
at RT, then cooled to —30 °C and H,0 (120 ml) is cautiously added. After letting the
temperature rise to RT a 20 % aq. HCl solution (100 ml) is added. The ether layer is
collected, washed with H,O and dried over Na,SO4 and the solvent is evaporated. Flash

25 chromatography (silica gel, hexane/AcOEt 4:1) yields 7.25 g of (3,3-dimethyl-3,4-
dihydro-2H-benzo[b][1,4]dioxepin-7-yl)-methanol (31), MS (ESI) 208.1 (M)

d) 4-(3,3-Dimethyl-3,4-dihydro-2H-benzo[b][1,4] dioxepin-7-ylmethoxy)-benzoic acid
ethyl ester

To a mixture of (3,3-dimethyl-3,4-dihydro-2H-benzo[b] [1,4]dioxepin-7-yl)-

30 methanol (31) (100 mg), polymer bound PPh; (412 mg, ~3 mmol/g on polystyrene) and
ethyl-4-hydroxybenzoate in CH,Cl, (4 ml) is added di-tert-butylazodicarboxylate (111
mg). The mixture is shaken 1 h, then the polymer is filtered off and the solvent is
evaporated. Flash chromatography yields 74 mg of 4-(3,3-dimethyl-3,4-dihydro-2H-



After cooling to RT HOis added and the product is
extracted with 3 portions of AcOEt. The conbi ned

wonrganuesihayers are washed with nore H O and bpPCnaEP20d/012198
are dried over The solvent is eveporated to yield the
product .

7-( 4be@i@[|bgp Ao pRt NeetoeRydnedibydd tthyl 3stdr diarelobyldss il, MS
4-di {@ég Fpﬁﬁﬁo[ & [ 1,4] dioxepine is obtained by

al kytation \Xn cycl opropyl met hyl brom de as a

browni sh solid, M5 (ESI) 349, %%1’3\/{“_2 - 31 - Exanple

19 7-[4-f2-Met ho cy- et hoxy) - Erﬁ & hynyII-

3-di rret hyl -3 , 4-di hydr o- 2Hbenzof fr i , 4i di oxepi ne The

titl &-Cahyo ulmu phawxpnethald -8 3-dmethyd3 ‘_-.eil s dra-Pid-bgeaodlr] 1.4 ] dioxepine
procedure described in exanple 18 by al kyl ati on of

43(3 3- di AR{IEN o %e‘}néihcfw&tfs&rb%&hrﬁ&ﬁﬁ@kfzeﬁ M&p&bpﬂepl n-

e MR T

Ex an{dhedig@thyl-3,4-dihydro-2H- benzo [b] [1 4]dioxepin-7-yl)-methanol (31) and 4-
r 4- (Bon3obil HyMSIEdD %M@mﬁb&benzo[&l f1,4idi oxepin-
7-yl etrﬁylg}lﬂ? phenoxyl- acetonitrile The ti tle compound
was obt ai ned according to th | procedure

descri bed in exanple 18 by a?ﬁaqﬁgglﬁ%n of
4(33d|methl-3,4- e zo| f c]
79"y et hyn imethyl7-(4-4myes ogymethyl )34

acetonitrile as brownish b@ﬁ)zlol@] ,4_\@ ofk&fihe 334. 3 (M+H)
Exanpl e,

3 3-Di ”Ef{cgér(ﬂgﬁ 't(.() ﬁe%&lMes&m@@Mll &Srﬁﬁl@%)thg’m‘fe &Hﬁégﬁ@ls%repamd

b B géea?thﬁr?‘l %Y‘ffﬂ&%@ﬁ’é? ltl&f@e}ée@ Y aetfmgbep) and
i n etaniplldio)phenyl. MS@SI&BBb@w(MfH)*

4- (3, 3-di net hyl - 3, 4-di hydr o- 2H benzo[ & [ |, 4] di oxepi n-7

-15y1 et hynyl') - phenol (Exanpl eg@imple b n- propyl brom de

as brownish solid, M5 (ESI) 337.4 (M+H) . Exanple 22

7-(3-Ethoxy-phenoxymethyl)-3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepine

According to the method described in example 23, the title compound is obtained
from (3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-yl)-methanol (31) and 3-
ethoxyphenol. MS (ESI) 346.2 (M+NH,)".

20 Example 27

7-(4-Ethyl-phenoxymethyl)-3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepine

According to the method described in example 23, 7-(4-ethyl-phenoxymethyl)-3,3-
dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepine is obtained from (3,3-dimethyl-3,4-
dihydro-2H-benzo[b]{1,4]dioxepin-7-yl)-methanol (31) and 4-ethylphenol. MS (ESI)

25  346.2 (M+NH,)".



3, 3-Di net hyl - 7- (4- oxi ranyl met hoxy- phenyl et hynyl ) -3, 4-d

i hydro-2J - benzo [b]\ , 41di oxepine The title conpound
woasosgpisai ned according to the general proceduP€T/EP2004/012198

descri bed in exanple 18 by al kyl gt on of

4- (3, 3-di et hyl - 3, 4-di hydr o- 2H benzo[fr] [ I, 4] di oxepi n-

7- ylethynyl)-phenol (Exanpl gxémplewd h epi bronohydrin

as browni sh solid, M (ESI) 351.4 (M+H) .- 32 -

Exanpi. —I?i@tho
4-( 3,

y :
yl nmet ho enzoj.c aci ester i .
2, 2 D1 it ?a g it F&ﬁaﬂ%ecﬁfc il BRI 4 dhs e oymeowRd s grepared
conpoemds, Bdnpertb)@érzledihmrcdfﬁbamgo [ibH 1 #hdioxepinhiogl) Gesienbb@d) and 4-
i B Finetﬁbfyghexfél 1\@ dEfsf)latsf@(M(ﬁNH yGgiffiths, . J.M
Stirling, . Perki'n Trans. 2 1982, 579 or
accordi ng to M Klaus, P. Mohr, E. Weiss, Eur. Pat.
Appl. EP 0 350 846 A2 (1990). b)
3, 3-Di net hyl - 3, 4-di hydr o- 2H benzo[fc] [ I, 4] di oxepi ne- 7-
carboxylic acid ethyl ester (30)
Et hyl - 3, 4- di hydr oxybenzoate (20.0 g) is dissolved in
DMF (300 mM) and the solution is heated to 40 . After
addition OK Othe mxture is stirred 1 h at the sane
tenperature before addition of
2,2-dinmethyl -1, 3-propanediole ditosylate (49.9 g,) in
DMF (240 mM). The m xture is stirred 5 h at 140 then
is poured on ice and the product is extracted with Et
O. The organic layer is washed with H QO dried over
and the solvent is evaporated. Distillation (126 , 0.5
nbar) yields 19.8 g of 3, 3-
di met hyl - 3, 4- di hydr o- 2H benzo[ &]
[1, 4] di oxepi ne-7-carboxylic acid ethyl ester (30) as a
colourless liquid, Ms (ESI) 250.1 (M . c)
(3, 3-D net hyl -3, 4-di hydr o- 2H benzo[ b] [ |, 4] di oxepi n-7-y
[') - met hanol (31)
3, 3-Di net hyl - 3, 4-di hydr o- 2H benzo[ & [ | , 4] di oxepi ne-7-c
arboxylic acid ethyl ester (30) (9.00 g) is dissolved
in THF (150 m) and a 1.5M sol uti on of
di i sobutyl al um ni um hydride in toluene (120 m) is
slowy added. The resulting reaction mxture is
stirred 1 h




at RT, then cooled to - 30 and HO (120 m) is
cautiously added. After letting the tenperature rise
wWOQodRM4#8120 % aq. HA solution (100 m) i s addedI/EPb@®4/012198
ether layer is collected, wash#d with H O and dri ed
over and the solvent is evaporated. Flash
chromat ography (silica gel, hexane/AcOEt 4:1) yields
7.25 g of (3, 3-dinet hyl - 3, Fxample A
di hydr o- 2H benzo[ &] [ | , 4] di oxepi n-7-yl ) - net hanol (31),
M5 (ESlihy &%dlalflé@onta@mg the following ingredients can be manufactured in a
4-(3,3-D et hyl - 3, 4-di hydro- 2Hbenzo[ b] [ 1, 4] di oxepi n-7
WW?M@%?I)m%’é‘ﬁrzm c acid ethyl ester To a m xture of
(3, 3- dlnethyl 3, 4-di hydro- 2H benzo[ & [ |, 4] di oxepi n-7-y
I) (31) (100 ng), polynmer boundpdPBinlet 412 ny,
Tngreds ]ﬂpon pol ystyrene) and ethyl -4-hydroxybenzoate
|n CH (4 M) is added di-tt-butyl azodi carboxyl ate (
ng)Keri¥e nixture i s shaken 1 h, then the polyner is
filtered off and the solvent is evaporated, glash
chrGmepavgd apfeymyledDds 74 mg of 10. 200.0 mg
4- (3, 3-di met hyl - 3, 4-di hydro-2H 33 - benzo[ & [1,4
di onepicrshiler@Eikexy) -benzoic acid ethyl &st@g ast® mg
colourless oil, M5 (ESI) 357.2 (MtH) . Exanple 24
ﬁéﬁ g@ﬁ@ﬁ%l-phenoxynethyl)-3,3-dinethylsﬁoé%dihyﬁam@
enz \ 1, 41di oxepi ne I n anal ogy to the nethod

descrl ed exanpl e 23, 7-(4-isopropyl phe th
#@Fﬁ%& 3, 4-di hydr o- 2H benzo[ f c] [1,4Fgg¥g§ep¥%%n%

|s prepared from 17.0

( 3, Rddimeetehiglyglate i hydro 2H benzo[ & [ I , 4] {o%8pi ni72 8

|')-met hanol (31) and 4- isopropyl phenol. M gESI)

344 e ebltiiHtdarate Exanpl e 25 1.5 mg 4.5 mg

3, 3- D nmet hyl - 7- (4- net hyl sul f anyl - phenoxynet hyl ) - 3, 4-d

hydﬁ@bg;wv @nzo [b][ ,41di oxepine Accor dimngotm t 1360.0 mg
de I'bed in exanple 23, the title compound is

pre from

@ﬁa%ﬁ%?hyl 3, 4-di hydr o- 2H benzo[fc] [ |, 4] di oxepi n- 7-

- met hanol (31) and 4- (nethylthlo)phenol NB (E
331H$d1(ommpyl negiyhysiidosss 351 (Fhbmg

Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg
5 The active ingredient is sieved and mixed with microcristalline cellulose and the

mixture is granulated with a solution of polyvinylpyrrolidon in water. The granulate is
mixed with sodium starch glycolate and magesiumstearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aqueous solution

/ suspension of the above mentioned film coat.



7- ( 3- Et hoxy- phenoxynet hyl ) - 3, 3-di net hyl - 3, 4- di hydr o- 2H

-benzo[ & | , 4i di oxepi ne According to the nethod
wdeswsroddsad | n exanpl e 23, the title conpound i BCT/EP2004/012198

obt ai ned from

(3, 3-di net hyl - 3, 4-di hydr o- ZFLbenzo[fc][I 4] di oxepin-7-

yl') -met hanol (31) and 3- ethgxyppeBol . NB (ESI) 346.2
(MENH ) . Exanple 27

7-(4-Et henox
benzol bAEP e P ORI, RSP ETRY R0 e e e e
des ceonbetiona nexaepl e 23,
7-(4-ethyl - phenoxynethyl) 3, 3-
di met hyl - 3, 4-di hydr o- 2H benzo[fo] [1, 4] di oxepine is
obta@%%@iﬁﬁ%nw(s 3-di net hyl - 3, 4- Per capsule
di hydr g- 2H— 4] di oxepi n-7-yl) - nmet hanol (31)
and Omtpﬁyil ené’ll“ﬁ‘l‘k}g (ESI) 346.2 (MéNH ) .- 34 -  2>0m8

nﬁ@f 28 7-(4- Met hoxy-pheno cynethyl)-3

di M&EI - 3, 4- di hvdro-2i f-benzo \b] I, 4i di oxepi nel>0-0ms
Accordlng to the nmethod described in exanple 23, the
titl dMamnpodind i s prepared from 20.0 mg
(3, 3-di net hyi - 3, 4-di h7dr o- 2H benzo[ & [ |
4] di gyRepi n-7-yl) -nmet hanol (31) and 4- nethoxyphenol. 50mg
M5 (ESI) 332.3 (MNH ) .- 35 - Exanple A Film coated
tabl ets containing the follow ng ingredients can be
manuf actured in a conventional manner: Ingredients Per
t abl et rnel nmpound of for 10. O 200, 0
MPcrocr J&avmpwn@&rq hvedand Zélxggjﬁglfﬁf? ntp gaps! Est‘tféléez
hydrous ' 60.0 ng 70.0 ng Povi done K30 12.5ng 15.0ny

Sodi um starch glycol ate 12. 5py éz e ©0 Magnesi um

stearate 1.5ng 4.5 ng (Kerne ) 120.0ng 350.0 ng

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Gelatine 150.0 mg
Phenol 4.7 mg
Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0 ml



Fi | m Coat :
ng Pol yet hyl ene gl yco

Hydr oxypr opyl

methyl cellulose 3.5 ng 7.0
6000 0.8 ng 1.6ng Talc 1.3ny

wa.2605rmg4d1s on oxyde (yellow) 0.8 ng 1.6ng Titanrdimerae/012198

0.8 ng 1.6ng The active ingrediegy_is sieved and m xed
with mcrocristalline cellulose and the m xture is

granulated with a solution ofggp@bl\ nyl pyrrolidon in
wat er. The granulate is mixed with sodi um starch

gl ycol at ngd. . esiu . ed to yie .
e nel & B U B e SRR ORI i pfrred ina
| acqerevediopplithnaar: aqueous sol uti on / suspension of the
above nmentioned filmcoat.- 36 - Exanple B Capsul es

cont &apsulgcdnitentd ol | owi ng i ngredi ents can be

manufactured in a conventional manner: Ingredients Per
caps e feRaReLBen@h (hornula (1) 25.0 g Lactose 150. Ongh g
Mai ze starch 20.0 ng Talc 5.0 ng The conponents are
Si ev ellgnd m xed and filled into capsul es of size 2.

Exanple € fhj ection sol utions can have the fol | owing >0™8

conpagsi tion: Conmpound of formula (1) 3.0 ng Gelatine

150. Ghgressesied Soxa beangilsodi um carbonate to obtain a 80mg

final pH of 7 Water for injection solutions ad 1.0n -

37 - Partially hydrogenated plant oils 34.0 mg
Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg
Gelatin capsule
Gelatin 75.0 mg
Glycerol 85 % 32.0 mg
Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg
Iron oxide yellow 1.1 mg

5 The active ingredient is dissolved in a warm melting of the other ingredients and
the mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin

capsules are treated according to the usual procedures.



Exanpl e D Soft gelatin capsul es containing the

follow ng ingredients can be manufactured in a
woamsmatdional manner: Capsul e contents Conpoun#CofEP2004/012198

formula (1) 5.0 g Yell owax 8. 0myg Hydrogenated Soya

bean oil 8.0ng Partially hydrogenated plant oils 34.0

ng Soya bean oil 110.0ng Wi @gmglfegcapsul e contents
165.0ng Celatin capsule Gelatin 75.0 ng dycerol 85 %

32.0 ng Kari.on . 8. ; - ] LOx}de
0 a ) SPalsan il i MM s E o B AR,
di ss@PveEdons menggk m mel t i ng of the other ingredients
and the mxture is filled into soft gelatin capsul es
of agporporndbdfifosnde(l) The filled soft gelatin capsul €9.0mg
are treated according to the usual procedures.- 38 -

Examph&osk, BrRGoGHS containing the follow ng ingredi efisy mg
can be manufactured in a conventional nmanner: Conpound

of for.mula. (i . i ne powder .0 ny
M cr S Sé%?%eﬁg@”égﬁe?ﬁ#@qﬁ{ﬂzﬁ:ELpH 102) 1400. Ong 40008
Sodi um_car boxynet E%l %g)lel ul ose 14. 0Ony

ol

Pol yvPH{RSHTIOEmRY €10. Ong 14.0 mg
Polyvinylpyrrolidon K 30 10.0 mg
Magnesiumstearate | 10.0 mg
Flavoring additives 1.0 mg

5 The active ingredient is mixed with lactose, microcristalline cellulose and sodium

carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidon in water.
The granulate is mixed with magnesiumstearate and the flavouring additives and filled

into sachets.



Magnesi unst earate 10.0ng Fl avoring additives 1.0ng The
active ingredient is mxed wth |actose,
waizerspasdist al 1 i ne cel | ul ose and sodi um car boxyReTEPR004/012198
cellulose and granulated with a_gg xture of

pol yvi nyl pyrrolidon in water. The granulate is m xed

W t h magnesi unst earat e and t heclhimgvouring additives
and filled into sachets.- 39 - Clainms 1. Conpoundsof
the formula | wherein Bis - CC or -CHR-O; R3is H
or 3-al kyl CR4 or N, and at | east one
of XY ghgo%éPg%%?ngéﬁgﬁ%E Hor Qralkyl; Rl and R2
are independently fromsgach othgr S ectﬁﬂ fromthe
group consisting of - 7 'wherein R5 is
H or y-al kyl, -ORGX wher I'slH, -al kyl, 1(CH)
-cycl oal kyl, -(CH) \the clyl X 1-CN, or -(CH
)-OR 7, and R7 is H orct;y-alkyl, wherein mis 0, , 2
or 3and nis 1, 2 or 3; -SR8, wherein RBis H C.

- al kyherein(CH ) -cycloal kyl, or -(CH ) -heterocyclyl,
wherein mis 0, 1, or 3; -CONR R10O wherein RO and R10
ace #i, %-\/Cﬁd}-lf%l—CH‘RB-d'mer ein NR RLO can forma ring
having 3 to 7 atons, said ring optionally including
oneé§4 nnﬁg¥?gdi i.onal N or atoms, and a five-nmenbered
het et oardm&f -&3 Py containing 1 to 4 heteroatons

sel ect ed .
X, Y and Z are C-R* or N, and at least one of X, Y and Z is C-R%

R*  isH or Cyy-alkyl;

R'andR*  are independently from each other selected from the group consisting of
10 H,
Cy.7-alkyl,
Cy.7-alkoxy-C,.7-alkyl,
-COOR?® or -COR’, wherein R’ is H or C,-alkyl,
-OR®, wherein R® is H, Cy.7-alkyl, -(CH,)m-cycloalkyl, -(CHa)m-heterocyclyl,
15 ~(CH3)x-CN, or -(CH,),-OR’, and R is H or Cy.7-alkyl, wherein
mis0,1,20r3andnis1, 2 or 3;
-SR®, wherein R® is H, C;.7-alkyl, -(CH,)-cycloalkyl, or -(CH2)m-heterocyclyl,
whereinm is 0, 1, 2 or 3;
-CONR’RY, wherein R’ and R' are H, C, 7-alkyl, or wherein NR°R™ can form a
20 ring having 3 to 7 atoms, said ring optionally including one or more
additional N or O atoms,
and a five-membered heteroaromatic ring containing 1 to 4 heteroatoms selected
from N, O or S, which is substituted by H or C,7-alkyl;

or R' and R? together with the carbon atoms they are attached to can form a ring having
25 3 to 7 atoms, said ring optionally including one or more N or O atoms;

and pharmaceutically acceptable salts thereof.

2. Compounds of formula (I) according to claim 1, wherein one of R! or R? is
hydrogen.



fromN, or S which is substituted by Hor Qy-alkyl;

or Rl and R2 together with the carbon atons they are
wanv@maed4t o can forma ring having 3 to 7 at oRET/ER210d/012198

ring optionally including one or qgrore N or atoms; and

phar maceutl cal |y acceptabl e sal ts t hereof . 2.

Conpoun Sc &g{d%% %yrgl!dl (86&9 f(ﬁf(lg]lg cta®n G |o§b rﬂfﬁ'erelﬂ\’ﬁe&q{?‘ris selected

one of rogen. - npoun

for rfmra&(elg)m%@@ﬂﬁi%@ toclaiml or 2, wherein Rl or
R2 is seleq ﬂ%g fromthe group conS|st|ng of G-7 -a
G -7-4a] Z:al , -COOR5 wherein RS is
Qy-alk HY?% eelnR6|sH Cr-al kyl, -(CH)

. -eycl oal fa@DRrvql@wle-ﬁ&wléf@ycl yl, -(CHz) -CN, or
-(Cr2) O funeRRCRATH 61 H4IDY, Q) @t drslballheTiai) - henei eyclyl,
o, , or S 0hH e C

D alkyl: RO oI SR R B Sl el
C - al kyl , ommﬁehémnﬂ\@%d ¢ansforma ring having 3
to 7 atapgd, “g;la,}eglmsilpg”omylonal I y |ncI udi ng one or nore

add' ti ong%ﬁ# gro’r eéelcon laarfe 6 51exghere1 NR’R' can form a

ter oar al nin eter oat ons
sel ect ed fr oimgRaving 3 9,7 aiprng kel gngaﬁsqmaﬂwéa iHg Opf @rmore

G -7-al kyI a&dltlg;gmmﬂa&oﬁg formula (1) according to
any one

ein Rl or
From nerge Sy SR e YL Darlyfont 4 R fp R
7 -al kyl, fro@ORB or Hverid lhsqhstmu?dlbﬁ @Ciatallgl, -
wherein R6 is H C-7-alkyl, -(CH) -cydoal kyl, (CH)
- et er ocy Ebilpounds of formula (I) according to any one of claims 1 to 3, wherein R' or

R? is selected from the group consisting of
C,.7-alkyl,
Cy.7-alkoxy-Ci.7-alkyl,
-COOR?, wherein R®is H or Cy.7-alkyl,

20 -ORS, wherein R%is H, Ci7-alkyl, -(CH;)m-cycloalkyl, -(CHy)m-heterocyclyl,
-(CH,),-CN, or -(CHz)n—OR7, and R’ is H or C;_7-alkyl, wherein
mis0,1,2or3andnis 1,2 or 3;and

-SR®, wherein R%is Cyg-alkyl.

5. Compounds of formula (I) according to any one of claims 1 to 4, wherein R! or
25 R%is-COOR’ and R’ is H or Cy7-alkyl.

6. Compounds of formula (I) according to any one of claims 1 to 4, wherein R' or
R? is selected from the group consisting of Cy.7-alkoxy-Cy.7-alkyl,
-ORS, wherein R® is H, C.7-alkyl, -(CHz)m-cycloalkyl, -(CHz)m-heterocyclyl,
-(CH;),-CN, or -(CH,),-OR’, and R7 is H or C,.7-alkyl, wherein
30 mis0,1,2or3andnis1,2or3;and
-SR®, wherein R® is Cy.7-alkyl.

7. Compounds of formula (I) according to any one of claims 1 to 3, wherein R' or
R? is a five-membered heteroaromatic ring containing 1 to 4 heteroatoms selected from
N, O or S, which is substituted by H or C,.7-alkyl.



-(CHz) -CN, or -(CHz) -OR7, and R7 is Hor C . -alkyl,

wherein mis O, , 2 or 3 and nis 1, 2 or 3; and - SR8,
wohersauss1R8 is C -al kyl. 5. Conpounds of fornuPar/Er2004/012198

according to any one of claims liato 4, wherein Rl or

R2 is -COOR5 and R5 isH or C -alkyl. 6. Conpounds of

f or mul a 8( Cympewwls df fngntle (lAnsgcootieg tofclatth aj Wikerdin ROl R? together

whergihREa96n Rémk ﬁie? Qe%&&@%iqu' f%ffhtal?fﬁ]g 915‘%%?3 &Pf‘ﬁ%rﬁg seﬂg ring

aIR?*mnﬁ%%?ﬁgln%?@PB OﬁyNorC¥¥@P§ -heterocycl yl,

-(CHz) -CN, or -(CHz) -OR7, and R7 is H or Cr- aIkyI,
wher ei n 9n$r8p@inds offormuld(Iameordingto ny neorf CRjmeing 8-HaRBg the
wherfgimiR8 is C . -alkyl. 7. Conpounds of formula (1)
according to any one of clainms to 3, wherein RL or R2
is a five-nenbered heteroaromatic ripg containing 1 to
4 heteroatons selected fromN, or S ich is
substituted by Hor G -7-alkyl.- 4 8 RConpounds of
formula (1) according to claiml, % InR1L and R2
together wth the carbon atons the \grQrattached to
forma ring having 3 60 7 atonsZsal &’ ring opt&%?ally

0

i ncl udi ng one or re’NoR\atomnms. 9. Conpounds
formula (1) according t one of clains 1to 8
havi ng the forntl a\l -Awherein X, Y, Z, Rl and R2 are

as defined in claim1 and pharmaceutical » acceptabl e
salts and/or esters thereof. 10. Compounds of fornul a
(I - Aheracording to claim9, wherein X, Y undZ are -

CR4 and R4 is hydrogen. 11. Conpounds of fornula (I-A)

accor di fdy 0 RCLA 1% Aerikin BELEELEF From the group

consi sting 0

pharmaceutically acceptable salts and/or esters thereof,

10 10. Compounds of formula (I-A) according to claim 9, wherein X, Y und Z are —
CR*and R*is hydrogen.

11. Compounds of formula (I-A) according to claims 9 or 10, selected from the
group consisting of
4-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4] dioxepin-7-ylethynyl)-benzoic acid ethyl
15 ester;
3-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4] dioxepin-7-ylethynyl)-benzoic acid ethyl
ester;
3,3-dimethyl-7-(4-methylsulfanyl-phenylethynyl)-3,4-dihydro-2H-
benzo[b][1,4]dioxepine;
20 7-(4-methoxy-phenylethynyl)-3,3-dimethyl-3,4-dihydro-2H-benzo[b] [1,4]dioxepine;

. 4-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4] dioxepin-7-ylethynyl)-phenol;
7-(4-ethoxy-phenylethynyl)-3,3-dimethyl-3,4-dihydro-2H-benzo[b] [ 1,4] dioxepine;
7-(4-ethoxymethyl-phenylethynyl)-3,3-dimethyl-3,4-dihydro-2H-
benzo[b][1,4]dioxepine; -

25 2-[4-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-ylethynyl) -phenyl]-5-
methyl-[1,3,4]oxadiazole;
7- (4-cyclopropylmethoxy—phenylethynyl)-3,3-dimethy1—3,4—dihydro-2H-
benzo[b][1,4]dioxepine;



4- (3, 3-di et hyl - 3, 4-di hydr o- 2H benzo[ b] [1, ]

di oxepi n-7-yl et hynyl ) -benzoic acid ethyl ester;
wG@-20B/034di et hyl - 3, 4- di hydr o- 2H benzo [ b] PCT/EP2004/012198

[1,4]di oxepin-7-yl ethynyl)-benzoic acid ethyl ester;

3, 3-di met hyl - 7- (4- net hyl sul f anyl - phenyl et hynyl ) - 3, 4-d

hydr o- 2Hbenzo[ b] [I,4]dioxepiné?“

7- (4- BBl he! ) - Rt Y b3 et Py AEQ: 2.

- (458 Jg}?ﬁ@%‘@ %@W@mmyﬁ BRI RY b diol Y HES: Zine;

4- (3, 324i met hyl - 3, 4- di hydr o- 2H benzo[ b] [ I, 4] di oxepi n-7

- yI et Py rijrhythgfiedokkiranylmethoxy-phenylethynyl)-3,4-dihydro-2H-

7- (4- Béhepeyiptueaypigt hynyl ) - 3, 3- di net hyl - 3, 4- di hydr o- 2H

-benzo[b] [ |, 4] di oxepi ne;

g; (()Sf"'zet ggl)ﬁgd?@ﬁmlhds%@ %@%ﬁ%‘{ﬁ%ﬁé&&aﬁg %’cﬂ&xﬁ@,tvméleingon% bgj(,t&yor Zis
2- 4- §P%5“&i°ﬂ1§{3%§ﬂ'af‘]:¥fjd$- ali‘“ﬁ%me@-dmgﬁbenzo[ bl [, 4] di oxepi

n-7-yleth q¥l)-pheQ%l]-5- methyl - [ , 3, 4] oxadiazol e;

7- (4- cycl'Sr *ORPIASIOR BXG U Hetyacerdipgip| claims %urd R selectadfrom the
4- di hydnpebipggod] b] [|, 4] di oxepine; - 42 -

3, 3- dbEs-Aderhhr-§ 4-dDE ORIV B Sfdk YRafad-l - £
3 engtjézg%%lrld 14 s aRon ADEBY ke b Redafl- R¥UR: £ia
3, 3-di net'hyl - -;4-Qxiragylnethoxy- rhenyl et hynyl ) -3

4- di h§ébodmeehzéiibprof2H-nae (b bpidivacpin-7-yleonpbpmmidéneet

f or mutagboilicAid ahgleste ng to claim 9, wherein one of X
Yor Zis N and the others are are - CR4 and R4 is

hydr ogen.141&m ﬁﬂ%@%@lﬁm@@ § R8s % {rdy ol oRGEGA 1AL BYatiD: the
claln%r9mgr 12, selected fromthe group consisting o

6- (3, 3a|nethyl-3,4-dihydro-ZFLbenzo [b] [1,4]

di oxepi n-7-yl ethynyl)-nicotinic acidp.ethyl ester; and

5- (3, 3-di net hyl - 3, 4-di hydr o- 2H benzq[ b] [ |
4]dioxepin-7-y|ethynyl)-pyrid%pe-%,/ Boxylic acid
ethyl ester. |

Sy
6]

X, Y, Z, R", R* and R® are as defined in claim 1; and

15

wherein

pharmaceutically acceptable salts and/or esters thereof.

15. Compounds of formula (I-B) according to claim 14, wherein X, Y und Z are —
20 CR*and R*is hydrogen.

16. Compounds of formula (I-B) according to claims 14 or 15, selected from the
group consisting of
4-(3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4] dioxepin-7-ylmethoxy)-benzoic acid
ethyl ester; and
25 7-(3-ethoxy-phenoxymethyl)-3,3-dimethyl-3,4-dihydro-2H-benzo[b][1,4]dioxepine.



14. Conmpounds of fornula (1) according to any one of
clains 1to 8 having the fornmula |-B wherein XY, Z R1,
we&20mrdi34 ar eas definedin claiml; and phar macedriEealohy12198
acceptabl e salts and/or esters-yhereof. 15. Conpounds
of formula (I-B) according to claim 14, whereinX Y
undZ ar gx AGRécegstisk tRémiasuthgtieof emmpdifids Loordingna snyodne of claims 1
for to clainms 14 or 15, selected
fr o{mJIG?:Wg11Cﬁ 820(&% gﬁé é{é?ng of 4-(3
3-di net hy I-3 4-di hydr nzo[b][l 4] di oxepi n-7-yl nme
t hoxy) - @éﬁ%BP%%ﬁ?%P%@ﬁ??kgg and
7- ( 3- et hoxy- phenoxynet hyl ) - 3, 3 di
-benzo[b] [I, 4] di oxepi ne. -

yl - 3, 4-di hydr o- 2H
rocess for the

manuf act ure of conpoun accg g to any one of
clainms 1 to 16, which prycesg. _comupri ses as reacting a
conmpound of forrmula Il w anTaryl halide or
heteroaryl halide of formula F RL IIl Hal' X wherein

Hl it JREOThAR B hdsQEh B orhde RI andR2 ar eas

In‘claiml1, to obtain a conpound of fornula I-A
wherein X Y, Z Rl andR2 areag? definedin claim1l, or,

alternatively, b) reacting g/ig;ggund of formula
A

’//Jj\\)(t;\( 11

wherein Hal is bromide or iodide and X, Y, Z, R! and R? are as defined in claim 1, to

Hal

obtain a compound of formula

z= | i
x> Y
O

10 wherein X, Y, Z, R! and R* are as defined in claim 1, or, alternatively,

b) reacting a compound of formula
o |
(T
O

with an alkine of formula



- . IVwth an alkine of formula ' Y- 44 - wherein

XY, Z, RL and R2 are as defined in claim1l to obtain
wa 0@mpeamd of formula |-A wherein X Y, Z, RLPaGOMPRD4/012198

are as defined'in claiml1, or, ai4ernatively, c)

reactjng a cong?und of formula VI wherein R3is Hor C
- arhgirn 2w ih R ewhRoune dsfinddon dalina LRo obtiain aMoerp@iund ¥ formula
Y, Z, RL and R2 are as defined in claim1, to obtain a
conpound of formula |1-B wherein X, Y,®Z R, R and are
as defined in claim1. 18. Conpoundslaccgrding to any
one of clains 1to 16 when manuf act4ife y a process
according to claim17. 19. Pharmacguti'¢cal conpositions
conpri sing a compound accordine 0 &y one oflglains 1

to 16 as well as ar nge€dical » acceptable carrier
and/ or adjuvant. - - Rhar maceut i cal conpositions
according o claim 19-fgf ~t#€ treatnment and/or

prevention of diseases which are nodul ated by ACCb
i nhi Qi tors. _; Conpounds, accordi ng to any one of
cl aifRETe oY’%éR? B g a§detingd imglaim 1 @alaltgrnativelyy e
substances. 22. Conpounds according to any one of
cl ai ns 8 reertinga tonpusd offoriohdar apeut i cal |y active
substances for the treatnent and/or prevention of
di seases which are nodul ated by R®

0
OH
VI
o)

wherein R? is H or Ci.3-alkyl, with a compound of formula

x*'

wherein X, Y, Z, R! and R? are as defined in claim 1,

to obtain a compound of formula

R2
Ra Z/‘\/R1
|
Xy
0]

wherein X, Y, Z, R}, R? and R® are as defined in claim 1.

I-B

10

18. Compounds according to any one of claims 1 to 16 when manufactured bya
process according to claim 17.

19. Pharmaceutical compositions comprising a compound according to any one of
15 claims I to 16 as well as a pharmaceutically acceptable carrier and/or adjuvant.



ACCb inhibitors. 23. A nmethod for the treatnent and/or
prevention of diseases which are nodul ated by ACCb
wonmisbuasas s, whi ch net hod conpri ses admni ni st er POG/ER2004/012198
compound according to any one ofgxlains 1 to 16 to a
human being or animal. 24. The use of conpounds
accor di ng. Riarai¢ukabeodipositiangmcdktiong I clhiar 14 BLthe ar/eatment and/or
prep . \ . t .a nt and/ or
e T e
i nhi bitors. 25. The usge and/ or t hod according to )
clai ms 23 GripimnlbToceIEE P &t ST aRRY P léfcg\}aé%@csﬁwawtwaﬂv
di abetiessubstaited. nsul i n dependent di abetes nel litus,
increased |ipid and cholesterol levels, particularly

| gw HDL-ghel:g u@ﬁ?&ocoﬁiir%ho L orfelbebigsdsarehe fd}rus@a.lsgfi‘erapeutically
trlgl.certde evel s, atheros9|erot|c d%seases

met aA5FS WOLTHAT SRS (SRS SPreE PRt difetsFoghjch are modulated by

pr esS0CR inhévidot hel i al dysfunction, procoagul ant state,
obesity and dyslipidem a. 26. The use and/or nethod

accor di ng. A teflodifén tBStréRmetRBd ok RVERIN 0PMEYHaRs which are modulated
non, 1.nsu

prevent ion. of .di abet.es, .preferab lin .

e pedins BRiateehrb e Bl SR {5t d er Bperuiageording t
29. dFyeonaofddime bhpunddunpnbeiegseanimald net hods as wel |

as the use of such conpounds substantially as

descri bed. Tiernsé 6f cbﬁlfpﬁﬁ@ds according to any one of claims 1 to 16 for the

preparation of medicaments for the treatment and/or prevention of diseases which are
modulated by ACCP inhibitors.

25. The use and/or method according to claims 23 or 24 for the treatment and/or
15 prevention of diabetes, non-insulin dependent diabetes mellitus, increased lipid and
cholesterol levels, particularly low HDL-cholesterol, high LDL-cholesterol, or high
triglyceride levels, atherosclerotic diseases, metabolic syndrome (syndrome X), elevated
blood pressure, endothelial dysfunction, procoagulant state, obesity and dyslipidemia.

26. The use and/or method according to claim 25 for the treatment and/or
20 prevention of diabetes, preferably non insulin dependent diabetes mellitus, obesity or

dyslipidemia

27. The novel compounds, processes and methods as well as the use of such
compounds substantially as described herein before.

bt



