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HEPTACYCLI C COMPOUNDS AND THE PHARMACEUTI CAL USES
THEREOF FOR PREVENTI NG AND TREATI NG DI ABETES AND
METABOLI C SYNDROVE TECHNI CAL FI ELD 5 The present
i nvention pertains to pharmaceutical field. In

particular, the present invention relates to a class
P%RTA@Wh@C@%OM&@@EH@ PRABNMAGRUEUE AEAISHE EHEREOF
FOR fgﬁﬁ g&@ﬁ@@ﬁ‘%ﬁ%‘ﬂ%%’?ﬁh@hé {DROME
nmet abo |c syndrome and conpositions contaliningt
sai d conmpounds. 10 BACKGROUND OF THE | NVENTI ON The

D gh=tiesidelL IFigus (DM is a netabolic di sease caused
by ny etiological factors, the.ch terlst of
i TTEsCih SRR DesiAit: (o macey el el cpagiiqufpr. the present
invegtion odetes td & plass afnakvp heptectyahmabmbclhncsm ghaaradarti®al use thereof
for ap%?vcn ngy%ﬁcpe[re%géé Paiggecf%,(s oafndI lﬁ?e%b'o? S d%rhg nandarc%m ositions
on.lt 1s a i nircal” syndr omne
coniginsngimatsaid compmendsbol i ¢ di sease) 15 caused by t he
interaction of hereditary factors and environnent al
fact ors. l\/bt of tThe. D| abets Mellituses are caused

by &5 ency of insulin in human
b 0 Cif lﬁsl)ﬁﬁé{eﬁMdﬂlhtMs QDM)&@ taeﬁlletéﬁﬁlhd)&hs&éﬁ eagded AL Hady efib®gical

t t I1it
Rt RS Baar Rudis vl s R e aeBh op s aoqrigaper Sy Hucose,
lipid Eind heteint yypeabbllsnliddved@s dagsedobe titadegferioncy ainthsulin secretion

and/gp %Eﬁ%r? ' Rq%gav %nlg%(ygafgﬁﬁn?ed (36/1 It()lglté)% E/Htf {nt‘?l 1& e, mgtgbdcgl[)omsease)
causgd e the iatesactige lof dfer@&t@m fastors apd enﬁm@m@,@é f@¢torsy Mosr Pf the
Dialbbt@&bRieBfuf@Srd 'B&Js%é%ﬁrdaﬂséﬁltéj by rdiftieysal ey FaHM BShuman

The nunber of ients i s expected to. grow
bodieg, a%%ral @wqwi@ﬁg %mp%rﬁﬁfcmuadm%&z'@%te lsaﬁkﬁetmeﬁlsease
30inbdtéd malatusnngoeéscaté?gme@ﬁﬂw twb hﬁodle}é@@ tybediaabey®sIl. The

tvpd B GBBHRC e it PR TR TR, i 58 BT SREP S suttering
fronc drmptties 2As tha $yperléﬁelbetesi ist dftemscausedtlpbaiesicy syhkiclooEsxercise, the
1nc1§éﬁ%g o?ﬁ”g%}e]ﬁ Yipa‘ﬁﬁte§ ¥&d 1%@6?%‘?1%@51@13 15 'dg{}@%% 'c%ﬁﬁ@1%§ 'The number of

ceri
dlab@ws @%@tﬁ% t,suflxa@ct@rf geeretv to nvab%%@nlil@n% @gaf: @@dldag 2410, and over
300fmlf1m31ﬁ@¢gl di sease in the world since it often

ca licatjo n od ci.r nerv
eé‘ﬁ‘Ya én pe-)tl J]%’Z%‘if aFté’Bé‘?‘fEiﬁthﬂ’H%fg Eﬁlpiaeﬁ’fhl‘g’ causes
metﬂf@d)lut diSo@eryi Id ivonrs afd ﬁ(bndéa\teﬂbps&m(ﬁlmma‘tldd@e referred to as
met%ofi‘i%e§y$arc)lrr?edsu%§c91 %grﬁ%lrxlloc gteﬁl dlseg V%rl ddlgeagersy retgnopathy,
year. nost ~ countries, ef 65K Lone Bhe
hypertreglpesindemia sbesityf andagardiovhsau At dl@ﬁaabelbebeues isareghiidad @ala fifth
fatafsﬁﬁgdfsgqﬁ tREWEA. Ycd R%ﬂeﬂtc%ﬁ%tdo%hke%%qgl mgﬁcﬁgircﬁﬁt}'on and

factors and envi ronnental factors such

nerVdnUétSystﬁlacQn&ﬂa?ééer%qoée W%Qe@pwed Hat ﬁ@rrerakydah%b 3% pdlions of

deathtis icguseagade fdiélb%ﬁé@-uﬁlﬁfcé@@@rﬁpﬁcaftl@ﬁi af fhe W(Blidl bidty year. II]} most
vari et y o

esi st ance, and i sl et
couftfigs, hgteRbreLisP Bt e ph Uk arasereetbalealed t eat ur os
ha¥alxeenis & alindtal apdirsoaeaned bpnkatgefaatien bewveen hereditary
factgl%vagl g&?goéﬁgm& V\%QﬂoﬁsaLdJcilra]%q{lgg Bl dé%[ggaggic?cl&!n%}se g%e)sity, aging
and ¢leg like. tiy iy eeisesl by rﬁwyomﬁwgetpe rf@iféﬁlts insulim sesistance kadngdet, B cells
falidrBUR | GRH RY tFé&tlB@ EnOB&NEN thrSting AhighHES- AN &lafures have been

I ncr easi ng ga
found, and some e caments have been developed for clinical treatment. For example,

(1) sulfonylureas, which depolarize pancreatic islet § cells by inhibiting ATP-dependent
potassium channel, thus leading to the opening of calcium channels, increasing Ca*”
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influx of (3 cells and inducing the secretion of

insulin; (2) biguanides, which may facilitate the

i nt ake of glucose by nuscle tissues, accelerate

anaer obi c glycolysis, inhibit gluconeogenesis and

reduce the output of liver sugar; (3) a-glucosidase
inflixniof’ 4} teells andviindiving tleaseadétamedEsndolini (hi biguamidest hehich may

: h
facﬂgﬁfe' t\ﬁbtlﬁ‘[al% @%?%cﬁeégt ?orﬁ@%fr:e dﬂls@ Ls gc&!&ﬁétaryﬁoﬁﬁ %%Icoﬁ)@g Rhibit
gl uc@ﬁ@Qﬁﬁ’ﬁ%ﬁ gdgigduqeshe pHiPHY of Hvr ﬁé&ﬂfoﬁésﬂ glrzp)dase ighibdters, which

treafTRlYabefeh | BAALhiFIHAS &8E arcﬁﬁl%mdf roc RABYidadeeBU kit ﬁlgteﬁﬁve tract and

delaigefie e oR AL AR of BtV RSt [ ol agHulaediones (1ZD)
whidle tha¢ anevits nadlear ba&a@d)rd’f}?ARer fe‘gafaeelnthetchlfﬁ‘@“eﬁmt@hd)f fadipese cells,
incr B ST Ot ESAT e 1 o PRI EEI 8t on

es are
differemishigeld and rive winredimigations. sul f onyl ureas and

bi gyani.des . orhio ceﬁﬁ’é tﬂ;l% ¥ UF %ilr%aﬁ“ Iﬁfﬂ ARG ﬁ%q ically

with rlnar or s con ar | ure t he course
conkbrr@ataﬁﬁvﬂlstraéwa of %h#@tyhffé@,s 4@&6%‘??@“({36 Iﬁw%qr y%lbfﬁmd%?ﬁacan be
assoRREe& tyith @hgiaegmdﬂe&cbmytt@ﬂuﬂadu@@ngmp@rcohﬁs@tuc tre@@ic@t, and

TZD ti.d b t
sompgas feaftie s S hadlSihmit 2n BDeNicy. Big ks Eeﬁgiﬁﬁgﬁwa%mfslm
acidhamees ant dadien t &2 antidiatietie ah’mgsgegmlaﬂeéﬂ@m glhlowsenegtabolism by

actlm fﬂﬁf (@R Ge §<l')1rqg agtl%n?%e’? if? treggt% gfaH I%&%\/e? many

car i'aC €n genent OXIC t
undegireblgr udi effeqys efrdVE) Aich. nsu@huamC@gllacaplpiarig@menbrk@momlwmn and

hep&btolRk t9 r&?é: gtéeiiﬁtﬁl(ljyl' @mef’garggé 'iho Fl‘n’_ﬁr%[l H@ﬁ%n@ r AQM@ Bt daafhdlices in

Whl%émﬁ 1A 108 (CHETD fiea th gy eoGeur uen@e@et%e P? E@% H@lgé dpys been
repcied. Thyrefold, teed is\uenead td Hhdbed Sa@erdﬂhd Gnordefféddiak iadtidiabetic drug.

o B Srdege e R BB L IRBO L Brgphysioosy
basis arf boétyllriat g/ndtame ¢ eartiolprdoate. hpldeatﬁbpﬂ_otarmnmﬁtwidmr disorders.
Clinﬁa’l nél&l@‘{lo&l toT'a}%]dtf%Ht% ?Fe 91%1'119”5 HefisiBR! 'ﬂbréer 1 cemia or insulin

yp nsi on cema’ or i nsult i Feta
resw(tmh@lt@wahh@eb l@@@l gj‘llc‘@é@éé no§ g, rlwgmnsuhnemla hyperhperma

mlcf@éﬂﬁﬂfﬂlﬁlﬁiﬂ 'oB@ﬂ?ya-esﬂ'é)éﬁﬁﬂ/ |cle 4Tl cﬁ)esn}mﬂié ?@ﬁ&iﬂﬁhﬁy fail @ suffer from

fatt%FeSI tfogia ey%'sﬁ!n'c{caﬁe(ergltair ?r{t}gpﬁ)t 8&131 gsttgﬁpé)rcg)mast art eroscﬁm(‘\)/sm and
the hlyq)baafcumeaa“ah@i atvave, thiee kide loif ﬁ)hﬂhﬁb@l&msoﬁﬂtﬁ&@f mSﬂaBohc syndrome
will 3ot H%e Q‘cfff’e frg | S anﬁl 251tt11|? %the Set, %9%‘1 Tt e&fm Slsgasgs Such as
t'1r eekinas" o %h h ol ¢
cerebrahdpantexy aud ¢or¢mtry hbﬂreélseasﬁﬂlemfp@cutl iy a dlieaw Wwhich can not be
negle ﬁl Thé M hﬁ&ex%? rfblo% hlaél‘?osﬁ hf)??ﬁeeﬁfefh@oﬁié $§ARBme are blood

suc cerebral apop coronary hearf di sease.
glucppie rt@gl@'p@rlde, {ot41§hgle§|qe§% é@é) \WsatRrageshires fattyy @cid (NFFA), and uric

acidnegihedbedk intliQes@icBed fdexEmal Rivel Be TaRBBASAgHhodd dth@etabolic
$etabollc syndrone are bl ood gl ucose, triglyceride,
Synqr chol esterol (TC), unsaturated free fatty acid
( NAE&abolendyrdrome 30 aosaly dofretalasl advOlypei HddbstegXxambdan be
e [a b
con&ﬁ‘&g&] 9 'gHJ: r\ggf?élrgén]t fc%]n OF gl%ocﬁ%oe?éss osgﬁc %&or ( e rﬁlubﬁl includes
msuinype r¢Slstmcabetlyser1@nhn@aﬁ belmmrn@u délrué@lseas tolaeance, ObeSIty

hypél’@]%l@t@t@ﬁnzf °£Hﬁo%alprn?e‘te§ﬂoﬁ§ﬁt 88 - ligvet Q@igio‘s@lel%k‘ﬁdrc%%ary artery
.resi stance NS erinsulin m a,

inclu I nsul |
dlsepq?pgqyp%raenépgcgggerpgpa& % ang |t rp hlaglg the clinical s1tuat10ns of
whiély pe¢ ahsihgs bed@ingl, faabrserefmﬂlermaa&g@hpﬁmlﬁa‘ hypetténsion, insulin

[ cIerOSI ronar di,seas .
resiq e R TGRSy R Pl (b Rotnad IR fplerane guppgtism. and
the clinical situations of which are mainly abdom na
fat, scleratheroma dyslipidegma, hypertension, insulin
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resi stance (acconpanied with or w thout abnornmal

gl ucose tol erance), enbolism and 2 inflammation. The

devel opnent of metabolic syndronme is closely

correlated to the occurance of cardi ovascul ar di sease

and Type Il diabetes, seroiously threating people's
infldneahtidn. Tiee devedomapant ssthawtbolic sgndibolei & slpsally awerelated to the
occmfée &@%?%g{é%src%lgiahls%graﬁerml ;III éiaf%%gfeg %&B&sl??ﬁea‘ung people’s
healghe a1 therapy pichee 0§ mefRbdlict Brngremey i érmﬁ Gaten 1p dhgst dpsopriate

medidRieRtst AfeSsdieRid adcof@Mg QS tH8 edintal rs?ﬁbﬁﬁlsV\ﬁbﬂ I%kalmple lipidase

inip 5 %§§63§§w?lh%§f°t'a?ﬁ.l SEord; tshTengy becpied oc g aesicht
fibratedhadal diosttnamayesheayube dsddaoiraghrcepid; sglaniles, e sthizaldieediones,
“‘gl}q‘té%%“%?% Ed@%lt&%{ Hl%o e us%éi) Itoe Eﬁ@r%ve nﬁcﬁn r94;§tg)ﬂ(ec%?orrsabggr%1a"il glucose
toletdnogs vaACE ighihaerSrmlda@blrc®p§yﬁd¢ane njay lafsuwldl tp treat hypertension.
HOV@é’%p GirRb %té’MohE‘ sﬁﬁff@ﬂh@lls 19§uamr %@ocﬁ{etd%m %%ral %Qm@al s1tuat10ns

di canment. havi gg dem c ef
a madécamqt hguing jyp V?F‘gmif’n@(ﬂolllﬁldeﬁ’é%? %Céfh eSeW\ﬁjl |ag l@ﬁwng insulin
res1§a1%|v$111%ﬁ<5\\i/ sighﬁlcﬁﬁﬁt%ﬂa@e&fcf&fétﬁ f&oﬂileﬁ%lﬁb@hdfbme
Harone I n, suma

to d .
s BOE tor Peveled ' a0Enirue BEh Ry SaS4ieets in the
pre\tenﬂ@tt ashtredifnedi abébbgenor metahblid syndsgme!rmﬂﬁhemfuﬂe improve the

I quality of life for various
quaﬁtg%fﬁ?of"? %‘%&B%’\‘f‘ﬁf@ D DESCRI PTI ON OF THE | NVENTI ON One

object of the present invention is to provide a use of

he g3 BEAIE IFIE DESTRIPTIHIN OFTIHRENRERYEDIN On and treat ment

of dia etes nd nmetapol i ¢ syndronme, Anot her obJect of

t hé1sr of R PRI 09 BV HUsferh hepgycligscompounds
in tH%Qﬁé@ﬁMGh am‘d tré’@me@rmmlwb@ﬁes aﬁ@ﬁiembho bj’tﬁl@ém@f t he

re nis r ov har,maceut i cal
Corstie Bl bt R ardid Rl S B AT REHLHER et peptacyeic
com@ommulnlng the heptacyclic conpounds. Another object
of r t Jenyen [ ow ces
B édhgb?llnér?] Sﬁj%& 0'5 Mﬁ g){réa%(@:ntcshll\ge(ﬂggfr‘lm }éug(g fi’ro%%i@ E ?h«flrﬂ{aceutlcal
com@@flé@m, af h@aﬁf@ BFEkIshtor | ﬁv%miu epmpesitian sepipinre dheehdpirgyclic
Com@g&“greventlng and treating diabetes and netabolic
syndro | n thlflrst aspect of the Eresent )
 mouths LI o CHFERT B CH PSS 1BV IORpERSiTE fonQusRagns the
lwp@bﬁmshbu@bwmﬁ of Formulal: RR ° f g Pg Ri a3 30 R
EJIh)aA%nr%}(l:egu ﬁJThgr (r:ecsgtgttng n’tlorrl?c 0 rf’}ﬁé? élol?etg%d df rﬁ)reventlng and
treatrgdigbetes aml mﬁ@bqimépadr@meon of a nmedi canent for

Pr gy emd KRG 23ht LF &R hialerdliARGESS, @7 provided a use of a compound

having the structure of Formula I:

Formula 1

or isomers, racemates, pharmaccutically acceptable salts thereof and their
mixtures in the preparation of a medicament for preventing and treating diabetes and
metabolic syndrome,

wherein Ar; and Ar; are selected from benzene or heterocycle; X and Y are

3
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35 netabolic syndrone, wherein At, and Are are

sel ected from benzene or heterocycle; X and Y are 3

selected fromO, N, Sor SO2; R, R2, R3, R4, R5, RG,

R7 and R3 are independently selected from hydrogen,

unsubstitued or substituted Cl-C o al kyl, unsubstitued
seleced $10bsOi Nub@dSQ2- C10 al kenyl, unsubstitued or

Su@@t 'ﬁz O%_}zdRA;CZR% % %I{HV !RB a!?@ ér%jeper%sefegg Ry I\iﬁm hydrogen,
unsubgtgr\xed orS@gRtltutecN@g (op alkmkj uwu@ptgpefi Rr amhstitrredgFeCio alkenyl,
unsd‘tﬁﬂﬁi@@n&egﬁﬂsﬁt@&i QBI(%Q al iy ?] hiy g6 00COORUNSVRR!I t-oRd OCOR', -

Rty b LR sg IR bl MBIty

un S)&lh:ﬁéln tRIexhdoR" s dtdeperidentyCRelEttod a‘*rdne myﬂl;ogen unsubstitued or
sub t&gé) gﬁ%ngg eu%mt% stl’?i{%ﬁStr s%#s‘iftﬂeé:%enzxp utngubléy Pu)éd ntr)%ubsgtutgd’]e -Cyo

alkyl,i ngsubmtuechd)r Rubstitnted 10:-be tlkenydamasugstaiupd g dibstitarednt>-Cio
alkyﬂ?P YRR/ alllcPRaQRat t'él@én t%g'@til@lr foGdrf %2R 8- mBRbbRd T R’ gfﬁf R can

ef erab I'n anot her preferred exanple
be t Safrngroworaﬁﬁemt 8°8PY ndependent |y sel ected from t he

gr qu an&ﬁasprsfefre@ e@efm;hy <:R3qg a0R; ﬂfb‘iélbfefdrﬁbl?d{g% —OH.

& TRk s e bl Ruok: SYPLese ileptiBRy SHL S from

the gidnpmphslstargdoﬁﬂaldmogeESunMstltﬂléd Bb sindtuRERCe C o alkyl, unsubstitued

or sﬁt%%ﬁﬂgcpgbg ﬂk&%&%ﬁ)@tl{%@%} gﬁ%{l%%ﬁc%&hﬂmb R;, Ry,

R;s anddRare irdepgrdentlyegleesed fromhydragem oERER' prdR &y edR’, -COR/,

CORRaPLe, _$Hre. SQHRSLSDH@RRS EH@Rl SOB QN@%Z&&b@Pt ed from
- Gl oal k |

t heI@]a@éq ryﬁm? r}fc’e;q;t:){g?np %&Pﬁu stlmgﬁhare -k 91%9@@;%5 g from the
groumlﬁaﬁhg of @,-C okkyl, -@@1&11(%}8(2’2\1@&1@@3% CmaTNR Ry,

ReoK Qe ONBH by opin “SBIR 060 e Caoa 0 s adapl OF O

wheogin &aﬁddlbainldwwlﬁentlyncanb&t Iseiectpcl dfoar hgdrogaranpl-€1o aly1j €:-Co

Ik i_% 4|s-CHO R5 is selected fromH,
4 eﬁg 7 %ngo R6 is selected fromH or carboxy;

R7 In enerhet Qﬁf%red @@myle R isdhdRRes aPE Kol isct@0f Roms selected
froniTet mélthyq) or Cé@b@%ﬁs se@édf&?(ﬁ‘bm Har tbSRORIeI H Ff(?ﬁ%'f LOCH;; R,

and 83 ARGt o Ees) ot DRAC e ard oot ") Eret ba o

gedﬁahqsther prsiefred Sxanﬁi[ﬂ@r’thd: ﬁiafonSa,l igindnahi. ast er eoi soners.

I n ikt 1e efrreear xamp)f?a e éreir:s ‘Ffmc L/l(f)e b'?i[[ earIF S%ot llmlted to,
benzene another erre exanp the nera
geomyﬂnxctrlmm@s ienattiodesrs, btml dmseremﬁomes@ I | mted to, i nsul in

"esh ShagSrefies Ekeﬂﬁ% | ¢ hdror RENOKIBE! ucose

tol erance, obesit I posi s hepati ca,

hy peranothes direferred, exampm dhe trmtatsqle SygERngs) Bishidg, but are not
hmltadpef qmihesie@rsem@ hyp@hhhﬁrneﬁlei ez[UﬁSfrﬁaloglubd’d@efo‘lé?ﬂ‘erO Rbesity,

second as t esen I nvent.i o
il e PSR SRenSh 4o RRSET hubeP R g gl eremia
arthérosclerosis or hypertension.

In the second aspect of the present invention, it is provided a compound having

the structure of Formula I:
Q,

Ry \—-X Ry
/ e
e Y
Rs | Re
Ry Rs

Formula 1

@),

4
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R~ JqgPg as Ag (Ari~KV R R_k4 Rs 35 (1),

Formula 1 4 or isoners, racemates, or pharnmaccutically
acceptable salts thereof, wherein, Arl and Are are

sel ected from benzene or heterocycle, X and Y are
selected fromO, N, Sor SO2; R3is -OR; 5 Rl, R2,
R4, R5, R6, R7 and R8 are independently selected from

h | kyl ,
orSe g A A R By !
ungtlisseint fedatst Asy Bget fset leptedd frop. bangeng L@g‘/ﬂweroqyaleo X and Y are

selec%m 0: NRS B'rR'SO'z Ris -ORR , - CCNRR' =0, -SR,
R %n&{zw-faaof@a i ﬁﬁe%ér?&enh ;ﬂrgép%?ﬂeeﬁe %ﬁqlﬁﬁ%!’r Rt "Sdfogen.

unsubngtiledt ot medtituted Q-G adidyil,t uhsabstitbedydr, subststutedt Ci-igdalkenyl,
S t n S It u '
A= B MTMESRI e Ul U con
COER%'nyD SRfStﬁﬁéRl’ t-ﬁ@aNBtR”StﬂQRL tS8d -S0r6CNal kynyl ,
or v«%eréﬂq{ Rndag e aY@ﬁﬁi@Rétﬁﬁﬁﬁ?%éleEt@d feRyan dfl)geltﬁgm?s}:{)‘tz)stltued or

nber ed rrng anot referred exa
Sub%f\rrutsqh aheyyl, aanéuthﬁa@eaﬁd@l?ﬁﬁlrﬂye% Benzyt aasybstired oR subgtigiied C1-Cio
alky,008dubktitned @k dwsmta@ancz gnsalRedyilt ugsibetitusd bgt iLﬂabltﬁCtgﬁkd C,-Co
titue stitute

otk SR R SR et 7 S R Pl MBI my

andn habtbpr pRéferfed, exRaphkr &) R dpemdeRydry iislebeacicetdy fseletm:d from

the %‘ﬁp%o n“gogfsétﬁ'%{é%g BB%MQE%Q 6l S@W Cé&ﬁggy& unsubstitued

or sutsgfuted CaEprilkeny Nopsubstituedr subistitusglo€ hEro allpyah bané Halo; Ry, Rs,
R, % AR Shdehleschibat ﬂr&H%ﬁE %oﬁf) %oﬁs&mgro@%@%m%@ﬁ eeloRsR T NORR " -

E:i:e%g qL:J(B ch$|_%)ta:_gl% C SO OS1 Oal kenyl N
- COhNRa&her; pre@erred&‘%&mpi@&ﬁ@@absﬂﬁ@fﬂ%mﬁ -g%@l seb&& Rﬁ)m the
en tly
sroip e Sling e g S R o MR sl RESE Bl PR gNR R -
OR, AC@Rgt- E@NlmRe,f etk eSR.exS0R.e;SONR.RRA/EIRAR04Rs, -NO; or -CN,;
f e
whepe%me%g Rbg crerg)ggﬁnbglp ggrr@p dgg;; gﬁg’lg({%ﬁlkP/Pn@ Mg oﬁ@@!o;fz-cm
alkygylnd Y is not 0, R4 is -CHZNROR) () or -CH NR9;
wh% gh{thﬁ%rgﬂaﬁe&%{aﬁn@a ?@?@ﬂ&i@ﬂms @én%eﬂil%’d[) 0 tge Itn ;
ups ue or ,supstl tute sSupsti tue or
s §@P?th?réﬁef6€ﬁ‘i§¥amﬁlﬁs‘t?8é}?ﬁ 5@35? ﬁ%n%ﬁﬂsmut ed Cl-Q0
al Wy lanothemgrefesied exatplor whetbsid dfUX end €2s @0t @] ReiRy-CH,NRoR or
_C}fé%bstitued or substituted C2-C0 al kynyl, 30 CORC,

RORd; or R9 and R10 are taken together with an .
adjvdeesin R anddlen indepandently f re ninalrdgent aingubstitet epre dubstituted

phefiylMAnsubstitued or substituted benzyl, unsubstitued or substituted Ci-Cio alkyl,
unsubstitued or substituted C,-Cjo alkenyl, unsubstitued or substituted C,-C;o alkynyl, -
COR,, -CONR(Rg; or Rgand Ry are taken together with an adjacent nitrogen atom to
form a 4- to 7- membered ring;

wherein R;and Rqindependently are hydrogen, unsubstitued or substituted C;-Co
alkyl, unsubstitued or substituted C,-C;o alkenyl, unsubstitued or substituted C-Cig
alkynyl; or R.and Ry are taken together to form a 4- to 7- membered ring.

In another preferred example, the compound has the structure of Formula (II):
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wherein RO and Rd i ndependently are hydrogen,
unsubstitued or substituted Cl1-CO al kyl, unsubstitued
or substituted C2-C0 al kenyl, unsubstitued or
substituted C2-C10 al kynyl; or R and Rd are taken
together to forma 4- to 7- nmenbered ring. 35 In

anot her preferred exa Ié&Lﬁhe cgnmpound has the
structure of Fornula (¥ J:“”S R{0 " JL, R, Ry-~ R’
R Wierein, R, R2, R3/R5~dR6, MFWK R$ are the same as
defi ned above; RO andRRmeilndE eq@ently are hydrogen,
unsubstitued or substitited phenyl, unsubstitued or
substituted benzyl, unsubstitued or substltuted C-do
alwwmemﬂmsubstltued or substituted C2-d o al kenyl,

nsybst i d pr,suypst t ed -G o .al kynyl,

o B o 6 Ro SRk Tl B AR T conrra; or

R9 RanendriRao andepeadeanlyt agebyreogan tunsabstingdacesubstituted phenyl,
unsJHsh{u%g%? sﬁfﬁ&&(&bér&kmuﬁs&é‘g{n&fi rs ﬁﬁﬁ%ﬁ?@ dlpgkyl unsubstitued

wherern depen % are oge
or subsigiyed @&dalwnﬁﬂubwlp&tmeéopr@ giteted (éuo Rynyl, unsubstitued or

sub g Ed Sni ol e@OP\C SRR Ubleﬂg Q?d Rl joarakd@nYdgether with an adjacent
unsubsti t -Clo alkynyl, or R and

bst i
NItrQgEn QN {Qy é‘ﬁat{ué%? Sr 61“&7a 4- to 7- menbered
ri vgherdin RQ aﬁdhﬁtihﬁlép@fdeﬁtd?y arechyeep| subvdiered! ok silsstieuted C;-Cyo
i Q i b X 1 nd Ri re,bot .
oty Budi o RRRE N bR Mhentor € BReRniBsMhRe o ibstiimipd; G
alkyagl, ec Reahdf Roare tak;bﬁ together to form a 4- to 7- membered ring.
4- For nyl - 3- hydr oxy- 8- net hoxy- [L, 9-di met hyl -1 | - oxo- 1 H §

di hgnaedhks sﬂekeheﬂ] é%’da%?eo'\%%hﬁ A WX)/kLCIS@QEéjlt el < is
ester (A2? rmmyl -3 - hydroxy- 8- net hoxy- 1
Ry agd Kinise g hprpsent oxo- 11 H

di hgnzahb: Iﬁlﬂfeﬂredl]e@un@m@ﬁha@orﬁ SahoXdtsd @6ind pr opy!

est e %@% lﬁ}’% (Bs’?/éj ﬁ%é‘ﬁ )}Emrﬁ%ﬁgggﬂy@@ﬂlfh 20

dlbedquem}[d[@dleképlnébd:amoephmm@etchgxr émef)(mgg acid (B9); 3
|_Mdf*:o ]—?-}{_ﬁ{’cpx )-%/-Hlje éy-l 9r P.l(ﬁletl]_yl am no) -
dlbelme@[hyﬂl]ﬂl ‘H]dllebi@plb%ﬁzca{tbwl]lq a_CIdlpmpUkﬁmr r(é4 - carboxylic

aC'ﬂﬁg&;o)(?/ S%eth%gf ?éydﬂ%em% '179)6)(0 J4=-% en lamlnomethyl 11H-

1- o0x0-4-[ (4-sul army phe
dlbegﬁq)[,lq@,}{étéﬁ ];eplne -6-carboxylic acid (B9)

11H-Hierz8lhetadiyl 9l dinengpi n@x&@[@zipgwl-igl-@mmnﬁ@) ;
me@ﬁh}bﬂa&?ﬁné% Ho¥goreringrdrartnyiaasidssa- [ (2- mor phol i

n- 4-Mydrekyrgmethog)-1,9ditkthly]-11-oxo-4-[(4-sulfamoylphenyl)-
aml?@%_tthQIQQ?E'y(ﬁ{)szg b[eé[ld'%‘l]‘é o%)ég iRk éa%o%[ip %&1'(&) aci d

9- &u—Hﬁdmyy-Birmetbszw-w(cbmpthed éhom -y F-masphgHny4-yhethylamino)-
metﬂlylgempﬁlﬁaeﬂohleﬁl d]c@as?eﬁinré% @drs@{y*mmdl (g7§l<>l d (D);

é But yI am no- ne (o et hox
rﬁigy- 8meti Qe 1.9- ethyl 11 oxo 4 piperazin- -ylme y J11H-

dibenzo[b,e][1,4]dioxepine-6-carboxylic acid (D1);
4-(tert-Butylamino-methyl)-3-hydroxy-8-methoxy-1,9-dimethyl-11-oxo-11H-
dibenzo[b,e][1,4]dioxepine-6-carboxylic acid (D3);
4-(4-Benzyl-piperazin-1-ylmethyl)-3-hydroxy-8-methoxy-1,9-dimethyl-11-oxo-
11H-dibenzo[b,e][ 1,4]dioxepine-6-carboxylic acid (D4);
4-[(4-Acetylamino-phenyl)aminomethyl]-3-hydroxy-8-methoxy-1,9-dimethyl-11-
oxo-11H-dibenzo[b,e][ 1,4]dioxepine-6-carboxylic acid (D8);

;«wm«
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30 di benzo[ b, e] [ 1, 4] di oxepi ne-6-carboxylic acid (D3);
4- (4-B enzyl - pi perazin-1-yl nmethyl)-3

- hydr oxy- 8- met hoxy-1, 9-dinmethyl- | | -oxo-
11H di benzo[ b, e][ 1, 4] di oxepi ne-6-car boxylic acid
(D4);

4- [ Hydwory-¢iamtioxynphiempt Netioxe it diyielhys- hydooX i-8- et h
dibe%é{[b]el@iﬁhig% %gjc![ﬁb[oxyhc] %Imd &E%f ne- 6- car boxylic acid
( D@lbenzg[b e][1, 4]d10xep1n 11-one (
[gil%& hé’ﬁ%ﬂeﬁﬁiﬁﬂﬁhﬁ ]83 '1’{?&11652%—)8 rhetBofy-TBLdidlethiA-1 P%oxo-

]
HH(%éanOBld@Eh%t Eralst Qﬁr%qxa KERNE e Py ¢ e
4- [%Eqrﬁiylll-@lﬂ@dtﬂ')@@h&thdﬁ@)l 9reinngthyl- 13- dwoedt idky - 8- met hoxy-
divehy Pl T rhds P4 Shosylic acid methylamidg (AB2Y . aci g
( A&7 ormyl Bdrydwxy88 eyt dyR-gimaesh ol yoxbo- llH
dlbe%zgt'b'@[tlw&o%éplfi’é(@ “chtbokylic acid ethglamlde ?AB4

4] di oxepl ne- rboxylic “acid
rret4h]§/<l’r éélycimzﬁ meﬁl%rln%mu@ethﬂyldr%wlléimt hoxy- 1,
dibedz6{bregti ) ioddpifx 6-cddboklylic acid dlethylamlde (AB5),
glt %}?mggn%kgﬂgﬂwﬂ %éﬂy%lror;(% e oxyxlyé Idlcmee‘}ﬁyldll -oxo-11H-
dibethizlbreiil 4]310h91ﬂn@ﬁ5paﬂ>ox¢l!1mmd/ bdnAtathide(ABo)y | | -oxo- |
:.'ii E-t_]ﬁ ﬁll%gfg% %a’» 9‘%1&%%?@1 &5 ﬁ@@&?ﬁé}jl%h@ﬁ:ﬁ?lmmo
metlaylj-Bb A anao e ed 1Hipkypise-fyldarbsyy-61- s famsw))-pheoylamids] 1(B9);

| - :Q ChioRX9-hylrokyd-methoxy-5,10-dihydro-dibenzo[b,e][1, 4]d1azep1n 11-one
di benzo[ b, e]y |, 4] di oxepl ne- 6- car boxyl i ¢ aci d

B)enzyl am de (ABG) 3- Hydr oxy- 8- net hoxy- 1, 9-di met hyl - 1
| %H@dr@xf-@‘lméthb)f}aﬁ%})tb @Hemyydmmeenz:bﬁe]pyridop,2-

S A T o .

2- @aFamnyd-3-hyddrox@rn@thoaly Hodgdindgthyd- Idi-dwedt 1I0d-di benzol b, e]
dlbegl}?_@(f [g 81%&%}%}1%169:9% xR é%d Rlityl e%eréAg) 'SH- benzo[ e] pyr i

dopF gmy ?{hydmrf%a@éﬁqowh%dmlw ldewdlelft BUO); 20
dlbeﬁzc'f[@rel]w4]310%‘;91’1@6%}1&'05@15@5@1& ertyl Stedli(agy,hyl - 1 I -oxo-

s e O RIS TR
carbéx oo aord (BFT)ydr oxy- 8- met hoxy-1, 9-dimethyl -1 | -oxo-1

Ie?t3ngch?rR§¥[8 gtlll))'(y-ff,bgdigl)éﬁle/i-ﬁ]F-Ogéglgf(ﬁ)-gul¥ nllcg:yl Celngll)pa%nng |
metByl i Hydibehzaboc] B, 4ldicdepiyetbsatidxpenaaf biqpyt esto](2 e [ |

4]3%?&%% @emétgﬁ 0325 9Ccﬁﬁllaﬁf§ry lli %x Ol [‘éZ %Tgﬁohn 4-yl-ethylamino)-

methsdi'illzl qll(emz%ﬁmer] HF&JQH%?@H??)%"&MXW@Q a%pﬁw] estqr (AAOG);

H- di Mm&pﬁ&ﬂ ldmﬁlﬂ))ihfé&g@]Lﬁﬂ sz@rshg&%bgatl ﬁcclﬂlﬂleﬂ{yp-@y]oxo

i me

HEGh gt L %J&i%ﬁﬁ%fﬂ ol 3%% o) methyl]- I |

H dvbenzakiabb] fhe ¢othmhuns ep Beﬂlﬁ:—tﬁi- frambbx ghoup @mbidtigg oppD, A2,

EEZ éﬁﬁgr '0- pige%?ilBaTn% no%O AL Ry tﬂgmﬁred?referabéy FogmRound is
seleg_te

@iMmide igyaupldongisieng of: b Eén@ [IBI , GO, and BT5.
I, ‘ﬂldﬂh@Xﬁlﬁl‘dnﬁsp@ctC%Tbt‘l‘:léylbﬂe&n@qn%rﬁﬁf‘}NH is prov1ded a composition

comprising:
(@) an effective amount of a compound of Formula I, isomers, racemates,

pharmaccutically acceptable salts thereof or their mixtures.
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More preferably, the conmpound is selected fromthe
group consisting of A0, A2, Cl, C3, Cr7, D, D8, ABS,
G0, BTS, BUO and F7. Still nore preferably, the
conmpound is selected fromthe group consisting of A2,
c1l, C, C7, D, D8, AB5, @ and BTS. 35 In the third
aspect of the present in\RenMn F;t IS provided a
composi tion conprising f,{ect ive anpount of a
conmpound of Formula I, / acenat es,
pharmaceutical ly accept aRE)IRe salpgs"‘@tmer eof or their
mxtures. 7 R (AR) Al )- R7 Y, H R6 R (1), wherein
Ar twhepgie Arx, Al XR1Y, B2 RoRB;, R RRRs, R6, RiFfte thHsane as [defined
abowa®e as defined above; (b)a bromatologically or
phar maceutical |y _acceptable carrier or excipient, 5
I n (5)apﬁ)é%%tpl@&wé%%p@rm@@tl&@%&eﬁw‘aﬁ caralfef fleFxcipient.
COMaips&ferred @ﬁanqmﬁ tlﬁHcdmj’cﬁltimdhﬁHdTQBh@nS@ ected from

ngag ﬁg%lu elﬁﬁgrgclgl?(ﬁ g\}\%f;eéanet(i gé%gt %Iég%pa@ngmtmg of antidiabetic
drugsnt hj?gq‘bi@idemisi deugdy u*g&gh@mducmg]t iatdsy omviypertatsivgs drugs, and
antit%?c% (f).&%g erred exarrpl e, lg of the conposition
tains

ZOOng 10 conponent (a). In another
pr éflemoawr ebieleee, exagiplss kenof dhenresinopiian cemtaiind 0-200mg of
com%aoﬁ&@ corrponent (c) I n anot her preferred

rrple the nti di abe drugs are selected from
i 3aa%ﬂ0&ae§ pre%me %aég %g thei eUPOSiYy) FEBR{Ngasw00mg of

comipphdnidi(d)or s, Eugl ycem c agents (such as 15

th| azoI d| n qne i nhibitors P . .

| i B EE RS he aPictal il s 4 s Sm Bignides
Sulfpe]dtlrege_ 1Glé@i(§& 1)p- gucqstd@san alhdytees, d%ugbh:emlc agents (such as
thia@h%%&imn%eﬂ%%st)d i) Sinlﬂp]ﬁ%rg eppei¢ dnhib RS M§E§L’TQ h1'anb'it8fss ‘Insulin,

ItOfS squa ene synt het ase
Glugagrptike pertider | E%Hé or Kg§alaEya: ol est er ol

acythd ﬁﬂf&bﬁfeﬁﬁ@ dm@é\%-rs)eldcfﬁﬂll fhbrh Q'SP iAHIBIEBFY, Q&M@QOA Reductase
i et e TR SO0 ehy TRFRE bAoA bRY et Syferae
(ACadnsinhipitorspdjpoay ginase edtepitas, ahdlestertoy abporpti@guhlaboes, cholic
ac1dgs%81 n% %li%%tg C%?rgllilsﬁ)ﬁhglalﬂhl%’ﬁf)}g g& hé}llsﬁy f‘?%@ropem }ecg e%ctiaity up-
reg\flztors fhicgic adudesn@wegtr@ntadﬁlnotsms Acld cpnt eis éermanhcsio |0t or s,

Serpd Qi sht [EMRERK GidsNiYieD| bélé’d’[&i e [33” QH%EI%E@ 'agéﬁlytﬁ Oiliffidase

receptor agonlsts cannabi s recep
inhibjfors n serotondh | rgtakee dnhibitorss aPﬁemélml#Oﬁsy p@Wf‘éﬁils‘ieG%Pta? ua@gmsts
caniab® @&mt@1fmwgbﬁ%ﬂ théik beﬁ\wtﬁes angi otensin 11

b et%g‘? ﬁl@?pg%tgﬁgsggeb%&ggg?rgc eg?cte nnelA@]‘Eo ﬁ{brl]t%rs ganglo%énsm II
receptor antagonist, calcium channel blocking agents, beta-adrenergic blockers, or
diuretics; or

the anticoagulant drugs are selected from Platelet Aggregation Inhibitors.

In another preferred example, the dosage forms of the composition are selected
from tablets, capsules, powders, granules, syrups, solutions, suspensions or aerosols.

In the fourth aspect of the present invention, it is provided a process for preparing

the compound of Formula I:
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diuretics; or the anticoagul ant drugs are sel ected
fromPl atel et Aggregation Inhibitors. In another
preferred exanpl e, the dosage forns of the conposition
are selected 30 fromtablets, capsules, powders,
granul es, syrups, solutions, suspensions or aerosols.
| n witeeeih o\t AraspeCtRioRof Re Br, e, RavRnaredhe sime jas defined
~ovi ded a process for preparing the conpound of
ormula | 0, Rz- IAr;;fRRt RA R (1), 8 wherein Ari,
Ar dhexroogss @mpries thedollquing eps'R6, R7, R3 are the sane

as (geédnaeshingd QMﬁpoJﬂaeoMo%@ﬁs(vamhl as&ﬁnﬁ(hu@d fop |fb1<?1\ﬂd1£1 QV ) to
‘Eﬂ? fconlg ﬁdﬁg a compound of formula (IV) w
for‘%aﬁgwﬁ% Pidprmit fiba (v) to 5 forma conpound of

abo

forrrula:>(VI) 0. R, A, Ae. FRa(lV) V),
erein, Ki gﬂssel ect ed F*;%i‘r al koxy,

amg A, tnsubst i t ut QCLWO{ RSUDSt I t&y{ a(rA;é -oxy or

uns b&iﬁut ed or stﬂsﬁﬁtut ed bepzyt« wﬁ is sel ected

frorﬁ h@l oggpv ), C3-6 =l o>6y) am nop. unsu@s%’l tuped or
substituted aryl oxy or unsubstituted or substi'tuted
10 vhRpay| RX% sdlbdted fmpPum, Mkbsy, Sehig6! aﬂsufbl;@tme@Soﬁ substituted

al koxy m.no, ,unsupstityted or su SIIt
R AR TR S L T e
alkoxs, sehmx;tmdubmmhmrogmtmﬁﬁi Grylekyk @xyunsabstitoted or substituted
tituted or substituted aryl oxy or unsubstituted
benz(ylg ﬁnél gtli%lfpéd benzyl oxy, thiol group; |i (b)
depM as eclectad feomd/(or alledryd aatina ginsaerspioued ot ghbstibrtedilagyloxy or

uns&b\ﬂl‘?uté(p of @ﬁlf?tlhﬁ@d bgll?z;r'lcg)sld tfﬁgfr%%ﬁdi §h E&é@%ﬂe from halogen, Cs

I nt ram) ecul ar cyc ation ot her rred
alkogyappine, wHEDBIgedcen AgPsrbehrlpe l%eun%h%tmaﬁeé fopubstituted

benzylléhhyt olt@eup; Met hyI |sopr opyl, benzyl,

i e e I T P
desmesipnemtpoufldithmu;gheﬁmmholeamxyamtyclmnont is provided a

megﬁ gﬁj({[tl%r (ﬁrgt%f“red @)(r;]a?l\{oﬁ thg ﬁro%ctlih E%u@g\l\gﬁchﬁg gﬁtaapg L&shmlted to,

methynisapropek |bngzytl,otetrhlevdﬁmmyl,| wené,e@e‘thhéy@@thylarﬁ-butyloxymethyl
trim@ftlyRAY1 ve amount of the conpound of Formula I, or
i sQnef s, . racemat e

t ndf dbF Tl apel of @5&8&2‘@5 ?I%?I'lt@ !4 i %gve%dglﬁgpgtgla}i Tor the
prev@Xaspl e, tréheesl HEatidbetesanmlMietatolic Nsynldeorm@n@e ndmm@ts, which
comprises administering to the mammal in need thereof an effective amount of the
compound of Formula I, or isomers, racemates, pharmaccutically acceptable salts thereof
or their mixtures.

In another preferred example, the effective amount is in the range of 10-
1000mg/day/person.

In another preferred example, the metabolic syndromes include, but are not
limited to, insulin resistance, hyperinsulinemia, abnormal glucose tolerance, obesity,
adiposis hepatica, hyperuricacidemia, arthrolithiasis, hyperlipemia, hypercholesteremia,
artherosclerosis or hypertension.

The other aspects of the present invention will be obvious to those skilled in the

art from the disclosure of the present application.

BRIEF DESCRIPTION OF THE DRAWINGS
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1000ng/ day/ person. I n another preferred exanple, the
nmet abol i ¢ syndrones include, but are not |imted to,
insulin resistance, hyperinsulinenia, abnormal glucose
tol erance, obesity, adiposis hepatica,
hyperuri caci dem a, arthrolithiasis, hyperlipem a,
hy gegwhol ebowey ¢ affect30 somd depecyabicosinspapnds on ACC, AMPK
; : &S[Q%Cé S x
prm?%ﬁ%%%@% 1%11 J'ngepo 2\% gUs to'tlhoggojggﬁeip%gqlﬁﬂg%)he art
f r digurae? ahawy dkaueledtoft prame heplaprcligpgimproanipen ARCEAMPK

pro SRSEBLTTH N SFin THECDRAN NGB0 61 Fbauns krsliamsisthe
e C (0] one epracycliic cC ounds on
o IR D rBomn S PIRR e IrRaenR, Shufduiys Gh. ACC. AMPK
protéighofhoryeticia HIFER celi Yirw®. @ ; $Re0S5 1 eesusfIMdBO. of

SO P Cll (0] S O P [ URA!

oLl Py NG e SRTROMD S heplyelis” (il Space, avpk
protgiarphosp okB@iorFindlap&23celh TR0 (e *BFP 881 venfusdBUEO.

hep AG¥ o SR ORROURES &nscﬁﬁp’heﬁﬂyaélicpé&ﬁ&i‘uﬂds on ACC, AMPK
phospharylation _in pG&2 [, 7 **P<0. 01;" *P<0. 05

! i He ce : . 05,
proteigrnhgsphopgasionmndiapG 2aceln S0 e *BFP 861 vestusdYWSO.
hegi@agy o iskowd MROUAEG EM s hep¥RIElicPEMRIuRds on ACC, AMPK

proBE s SR e RR S o e BMSRs come
heptacyclic conpounds on ACC, AMPK 10 protein
o o

YEGR I e fbﬁl; * P<0. 05,
versus DIVBU ect of sone

he pfies jrtensivecadrstandiy e studreand ANPRiments g wventors unexpectedly

fourﬁf“asﬁm’@rdﬂs@cgfoﬁeﬂtﬁbybﬁ@(é%n%%hhds WA Bve ¥eleBUs BDIRE for the
MODES FOR QT T TNV NTT(]r\l 15 Aft

CARRYI H r .
Preye R a7 B X CEAEIey 8% StAvE e a1 @%émaiﬁle this geggarch, the
presemVi@droios ivcnieretiedl y found a new cl ass of

LA FOTRIHATS ] B GBS 580 e
aliphatcaiyoré@rteynrgiogrseconBasegl 1an 0asbonedeas Givefetabéy, 1 to 8 carbon
; ' t [ 1 Re ;
LSRR OIORC | 805 SASRTRLE) S SRS PLEL, o . bt
not §gatgd 4¢.egethyly ethE phBopgL, hwrwbrrbgwyg Aebptylcistttaityli Age term

“AlltoxlyP gpC a8 o Ak PNEolPE&TtaRRBlav oxlE&h Aomar bon  at ons;
nor e prg{Ler ahl at o

y,. 1 to 6, carbon i) .. For exanpl e,
al Y1 U§ d&gelpanéb%dtsfmbﬁ%ﬁyg 2IQBP | PHPfey Stral,gﬁﬁeqrm?r%nched
hydeichpon dreypsogythprisiigopr taytl onenedrbibiykarbos aloubil bond and 2 to 10
tert-butvyl. The,term."A koxyl qroup" refters t | kyl
cortg el o el 56 gk af¥ R 23k piboft)
t erAn "uabk dreydingrthelpterm nGlkyed  gionpi gincludes straigbheet bediched

oSk BEHLA -
hydn%grrbbeﬁ %F%ﬁbg ggﬁlgfgﬁﬁ% gplggsﬁ gﬁg E%bgﬁ tc%t)l%?% 4if1860ond and 2 to 10 carbon

carpnon-c¢ ub carpbon atons
atonppegienahlyl y to $ cproatoaipBRraRTSREDL YrBrie OFRETBIAMNY), 2
to & gge_rdbﬁaegnt, QH@%ternﬁS‘ﬁ%t%ﬁﬁy&le’r eiaﬂarsdw 1? %t%lm 4 gb ky iiYdmbered
ro 1 NC es Sstira or IapcC . rocar po .
moregiifer b Skl ol b iactls Rt RERTD it B BERD Rl vherein the
hetebauydleanaly Be taurh€dc padoially uatamurate( pr eheatadated, and dompBises carbon
atorTEhRP N PRI B ato iR B1eRlel EHARNY srofp l@n8stif BPRtBEA ™ kygen and

sulphur. Nitrogen and sulphur atom could be oxidized. The heterocycle may also include

any polycycle having any of the heterocycle condensed with an aryl ring.

As used herein, the term “halogen” or “halo” means F, Cl, Br or L.

As used herein, alkyl, alkenyl, alkynyl, phenyl, heterocycle, alkoxyl may or may
not have substituents. For example, they can be substituted by 1 to 6 (preferably 1 to 3)

10
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30 As used herein, the term"heterocycle" refers to a
stable 4 to 7 nenbered nonocycle or a stable
pol ycyclic heterocycle (preferably, it is a
nonocycl e), wherein the heterocycle may be saturated,
partially unsaturated or unsaturated and conpri ses
subsd:iamdmmwselaitemﬁoandbullatb hett enoed (ocprsCséhoeﬁiltsé,dsz@nmlkml C2-Cro
c ti tr n,
alkngP%Qlo thlébg ORL-EBR] cgme 1% g)d ;ﬁ;ﬁ -SO;NR,Ry,

én an E ur afon1cou
-SORet ByclNQmﬁry Ns gvherrin Raand 35 laﬁgpewryldy@p dyHERgergCi-Cio
alkyelm(y2 efo aIlJ%ﬁylh €LRT, 08N Gk E@mﬁm&@lnwr&tbo@sy ﬂ{ey§k11[eldflﬁ the“ﬁt that

the SRS ptonsT LSS Lok e Bkl Saffan

phety lisedhiedreino d}ecieﬁn ‘abdonety! imchydepbuimate natofimhed/ €, geometric
Al S B R o

isonfergym but are not limted to, Cl- O o al kyl, C2 O 0

Smgles@ﬁ or a FL@@I% Ponct:N é@répf‘ﬁnﬁ th@mae Rhemlr%]e'ﬁféWd@rﬁfpyp at this
pomﬁbﬁ1&&6§ﬁﬂ@ﬂﬂm&h Co aIkyI C2-C o al kenyl, C2-C10
al kynyl . 1t should be under st ood by the skilled in the
art that 5 the alkyl, al kenyl, alkynyl, alkoxyl,
phéﬁMMTﬁﬂﬂﬂbﬁ further substituted. As used herein, t he

t erPrgS l#r Stﬁgglre?ent 511’{/%111}1'&?%09%& Qrcgm&gjndl dfrpo{‘lﬁglatlo

ast ereol somers
(such as cis- and trans- RSO S, Rgonfornatlona
i soners). As used herelR’T Sk esents that the
chem cal bond at this pg y be a 10 single
bond or a double bond; ".r.... Re ‘represents that the
chem cal bond or group at thls position is present or
absent. COVWPOUNDS Firstly, the present i nvention

Pr QMiceas: Ar,GAIPAY bsh B sdfQitdiirém Phefl or hfeteiibd_y)gle Xsan&q{ can be
kd Rs 1 _ (I), wherein: Arl nd Ar

Sdeéﬁﬁﬁﬁglgéﬁjgpé Otr om phenyl or heterocycl e: X and Y
camipR,, Bgl RgtRY Ry dn fhd Ry afe @ﬂideﬁéﬁienfk;’t sele2ted RBom Réydrogen,

uns@%gtuRg orRzub% Hlté%g S(? 10 Al dpSﬁ]s%% tu d o‘l;:I %tst%ﬁte&r ey, alkenyl,

rogen unsu or su It ut e

unswsnsue emnsusstitedi68-Go Bobst i hale, eonRCI NRRen{IR’, -COR/, -
bsh tued su "e - al . | o,
CONRC%JP b &I% LQO5;RS O%émkgoﬁ%ﬁ Ei;(()%R BN cﬁxg
- S(V)Z‘:h?fem %@NRRF@W lné‘%ﬁl?ndenﬂscﬂ#“ed iﬁ@@ é‘VdfOéNi yisebsiityed or
subﬁtut@% g?éiftyar%smﬁsﬁmarw t@msdtm/utsde betkE dmﬁmmdaa ?)E:Qﬁlﬁ;ﬁtuted C1-Cio
nsu L.TU or u n unsupst |
atko BETP G O oy bkt kB bpsotRET tn SRl g-cu
alky2§l, al Ryand Rihstebsitenttogathato farbist 4 tat7e the@beGidariad. kenyl
unSAJSbaS f)fe%elllleeg e%boﬁﬂgéltt Iorf 't)ﬁee&)n%%hflj&' gf formula (I), Ry, Ry, R7 and Rgare

independently selected from the group consisting of hydrogen, unsubstitued or

substituted C;-Cyo alkyl, unsubstitued or substituted C,-Cio alkenyl, unsubstitued or
substituted C»-Cjo alkynyl, and halo; Rs, R4, Rs, R are independently selected from the
group consisting of hydrogen, -COOR’, -NR'R", -OR’, -COR', -CONR'R", =0, -SR/, -
SO;R’, -SO,NR'R", -SOR/, -SO;R’, -NO; or —CN.

As a preferred embodiment of the compound of formula (I), Ar; and/or Ar; isa
benzene ring.

As a preferred embodiment of the compound of formula (I), R3 is -OR’; more
preferably, R3is -OH.
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al kynyl, or R and R' are taken together to forma 4-

to 7- nenbered ring. As a preferred enbodi nent of the
compound of formula (1), Rl, R2, R7 and Rs are

i ndependently selected fromthe group consisting of

hydr ogen, unsubstitued or substituted d-d o al kyl,
unsAsuspriefened eorbodinsit pf theedmPauild of fakkelay(l), one of X and Y is not

0. M%&éﬁﬁ%twﬁ& Xrl%ﬁoﬁy@swﬂeHgg%wl@g\g%]ﬁy@géfﬁk N, 3d S: when X

are in ected fr
is Og Wes Sng‘%IbXé%QsVﬁNng of hydrogen, -COOR, -NR R',

C]'i\"/lere %ably’ GERIR ore .of §@and' $R's 1not OS@QB' ﬂCHzﬁ%NES'o?' -CH=NRo,
enno

wheggi it aish R HGPGIERGE i B EiDpe™ ASULUNG) OACSOR LGS phens.
unsuistineder subrgitut&bbéey R uprefstruce dr sutxodited 0%-(f alkyleunsubstitued
or STRRARSCEI SRTNR ' By B8 o 2RI o, -
CONB oo i dRsofndf Brmmeataker) togsther ofithX agragljageits Nntst forgy aFbrto 7-

I [ Yri i [
men%%gﬁﬁjxr‘l?nsg,‘&@ﬁ&el?ﬁ I% BNnd R S‘arr;o 1n\ﬂ’9ﬁe'ﬁdé1tlys sléllv\eﬁ%d %Ohll hydrYogen

S
unsybstitged \pyy gihsHtest §b1cyw "\}Wéan uﬁﬂ@s%tﬂe% ‘Hn%}lbsrmi%edngtz Coy alkenyl,
unsudtitued oEkINRRROCLC, 7 AiynNRSBr R andWRg e takdOtog@tlerRioGorm a 4- to

i n endently are hydrogen, unsubstitued or
7- “&eﬂg?%dt "M%d phenyl,  unsubstitued or substituted

benfeyd pretﬁﬂsadhsmbdduedltmf tbe) behpdunted fedmTh 6B ldibn both X and Y

u

ore SR Sl B8 oof suféﬂbrrsrfa%“@tﬁ%ﬁgeﬁ&ﬂ*ﬁw coRD, -
CONR, Rd; or RO and Ri RgenRst ogether with an
adjacent Nto forma “fo“? ‘ywenbered ring; wherein
R and Rd are independre +ysél ectd from hydrogen, 10
unsubstitued or subst inwprt/ed C% Gz, al kyl, unsubstitued
or substituted C2-Co al kenyl, ”unsubgt)ltued or
substituted C2-Co al kynyl; or R and Rd are taken
t ogehdrem:to forma 4- to 7- nenbered ring. As a
preferred enbodi rrent of the conpound of formula (1))

the s{&ﬁjc 05?‘3”@ gﬁﬁ gét{&%) @Oé@n%"h}%}m"%% g Ja%s Ryo is

ul) V\(r:lwme(rjern s RO and Rio are the same as deflned
absegbovwheinfer & 1 A/Jﬁe%fldr%wNe&qt%Pfeé%ent when is R9 and

R %sﬁ% Hlolé}gérgfe%&%ﬁl%du&%t Qf{ﬁg%es@ﬁﬁ%&{tﬁq R”E"f‘i“ﬁegt OH; Ry

sent 1 nvention
is C%IO Retty Hrgothy! #1; carepyy Ro drH oacwboyy: Bras Fs @Hd?rf -OCH3; Ry and
Rs a@@ﬂ@l@&)éd fil5f HSmbthyt Qirmzo@@;l?alkd% 1and Rs ar e
gggct ed from H, rrF :l or al kox I

RS SRETE oo AURAiC SRS SerERies $hcRiERagutically
acc@tﬁﬂ)l@h&]ﬁﬂl@ﬁtﬁlescaﬂld yrodrugs of the above compound. “Pharmaceutically
acceptable salt” refers to a salt formed by the heptacyclic compound and inorganic acid,
organic acid, alkali metal or alkaline earth metal. The salts include, but are not limited to:
(1) a salt formed with inorganic acids including hydrochloric acid, sulfuric acid, nitric
acid, phosphoric acid; (2) a salt formed with organic acids including acetic acid, oxalic
acid, butanedioic acid, tartaric acid, methanesulfonic acid, maleic acid or arginine. Other
salts include the salt formed with alkali metal or alkaline earth metal (such as sodium,
potassium, calcium, or magnesium), existing in the form of esters, carbamates, or other
conventional “prodrug” forms. Since the compounds contain one or more asymmetric
centers, they may be present in the form of a racemic mixture, a single enantiomer, a

single diastereoisomer, cis or trans-isomer.
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acceptabl e salts, solvates and prodrugs of the above

conpound. "Pharmaceutically acceptable salt" refers

to a salt forned by the heptacyclic conmpound and

i norganic acid, 25 organic acid, alkali netal or

al kaline earth netal. The salts include, but are not

| i fPteug’oof thd)comppand meansed osntpoundorlgeini @nagagsorm to a

[

comgeﬁllad’@f @grgﬁ%gg)?%ﬂaégﬂt d&r s‘?ﬁ&tl‘on c%H1|pan§ of a%grn%oulﬁi of ro? nula (I) by
metaRalige qrﬁéﬁfﬂ@ﬁh@a@@é\ﬁ P Vide den 6>4aaqlremlsa%1 RIOPEIht anedl 0| c

acirg, atlﬁ’éfeﬁfeﬂcerﬁ%dimeﬁ{ewaﬂr@s tebQni mvagidh, el ﬁlheﬁvmagéuﬁcally
ude the. salt for

er salts inc
aceepigbly pa aihe%epawahlq FEMBSYR 1At SRt ﬁa15§fg%‘8| laﬁrfacychc
conﬁsGumbtvaﬁm conld edyoihesized frompgyasnela)d the keghéyolc compéends.
f ,ofin ofulq‘,a %%: naerst%éd Qﬁeﬂaé}f%is ’theoarsglgpu 5 of Ct {]gtﬁét%r(r%goaflocrompounds

"pro ) )
accarding tas ernsesent inveeime rthe cpmeyumd&yoib‘éleprvre@@hnn\ientwm@ould be

obtafr&rdnﬂ)ffa \%rr(eﬁp §MhfetHId¥ Wi Bkn S i Bhe 2B AL in r@fnverﬁronal source

di aster eol soner, clIs or trans-1sone
materml%cf%@mpﬂe tﬂpremé@ﬁ%%%heﬁ%%§yr§h%wo%@cm %ﬁmd:zi%flt all of
whidH iﬂ’@?ﬁ(ﬂ’lﬁd@dtlﬁ’t@ pr@séﬁmuadldaf for nu:c af (1) or asalt or

solutl on .Cco ried 0 0

o P e ot B BBy oV 16 ptsividefs arocess for
prepadng thesheptacelopermpountsn Thegredess cadpreseb odidursdtionf detydration,
1ntrﬂﬁcﬁ§&ﬁ4 ﬁﬁ?@ﬁf ?aﬂrd ﬁl?qu%h%ﬁgn%‘o g%h&?lnlﬁ be Pr%?&r%ﬁ’tag%ﬁows a

oun

C
comppunchef rﬁ@rmmy&). and wﬁﬁl@gmﬁ ofpipratla 6Y) @reb@ondensed to form a
com%%ﬁ‘ﬁcf‘ %?'féﬁﬁhlﬁ r(Q/"I) Angh ThdoABEudd e ri@lﬁﬁrﬁEY(Q/'I} Gs dﬁprotected (for

npounds. It s houl d be underst ood that af ter
exalaplgcﬂts% NG REOUBt ¥t TRieStesk TioBhlr dup 5%%%18naf mepthyl,
isopkd1, prb%ﬁgnt ﬂenmﬂycbfofyl tal@etywnmhm@meﬂ{ylt hebu@ylssﬁﬁéthyl and

b
iy oS P i PR poy BesiOl s e TBBE R oga
materials, for exanple, the methods of Mchem cal

syntﬁ or ext ra%p\oﬁ from pl a?ﬁm\/ Il ok which are
I ned-dded in the presentri nventirgfa, As :ag p«rsef erred
enbgéh«n‘érat of thezpresent |nven§fW“vr¥Tf\% provi ded a
process forqvpr eparimg t jg),hept acycl i c eonppunds. The
process conpri ses condensati on, dehydration,

| ntwipah eat| asrréicxcm Rat ROMRAMI, RHER) i KE. RgTdne ‘r:carr@mmghme as
prepare

e R et bR MR OIBE EEh Bl bR s

aryldxyr, mnaubsgtrgb ondulstitited benzylaxyl ), cathba stlheted dmpo bakbgerd, Cs.s
alkofx?r O 1, (MshbdiRutd§ po;/roglfﬁ(éﬁﬁ?ed( b gfl I}??ﬁ”ﬁﬁsﬁbs‘rh{ﬂt@d or substituted

ectI'ng group may sel ect e group
ben@é@?@?’b shiphgraw; Mbtgayibe salectisk ey Czbéﬁwv, amino, unsubstituted or

sub&ﬁté@ﬁr‘yﬂ%@f Msﬁbstrt@t‘é@toy Eubsﬂﬁ&éﬂ’é@h bﬁ /lthiol group Z can be selected
f but og m?t h)g/ and trimet 21 ydrat ed and d
rors e Pabiteeuise by el postpsiigieg Hubigaar . TnSthsied or
subgtioutpd bértkyloxy,athiol grd(lpf rA'f- R; R7 Y Ar, N r R 20 H4
(RIE,\QSF?BIg %red ﬁgr%r odint pept of A{"J[he tpﬁeseh‘r 1nVen¥10n F%e compound hanMe'l 'structure
of Formula (IVa) Preferably, R, and Rg are methyl R3 is hydroxyl, R4’ is an aldehyde
group, Rs' is carboxyl, Ry is methoxy. The chemical name is 4-Formyl-3-hydroxy-8-
methoxy-1,9-dimethyl-11-ox0-11H-dibenzo[b,e][ 1,4 ]dioxepine-6-carboxylic acid
(Psoromic acid, F7); wherein R;’, R3’, R4, Rs’, R7'and Rg' could be converted into other

functional groups by methods well known in the art.
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defi ned above; K can be selected from C3. 6 al koxy,

am no, unsubstituted or substituted aryl oxy,
unsubstituted or substituted benzyloxy; L can be

sel ected from hal ogen, C3-6 al koxy, am no,
unsubstituted or substituted aryl oxy, or unsubstituted

or substitdtepl 2i. benzyloxy, thiol gr M ¢an be
sel ect ed fTbﬂ1&BA6 .alkoxy, am no, un or
SUbStItU&éﬁfaﬁ OXY, unsubsti t ut ed, ed va
benzyl oxy, "t hi group; Z can be sel f REM

hal ogen, C3-6 alkoxy am no, unsubstituted or

Su % qrﬁa%vgg/t ﬁlr yI 9@&&@5’%’&&&% EFF&Ym&ﬂ? ﬁgg) greﬁld%lf”and Rs"

benz
are mélyprlé;é’@m Ri'heeenhyidooxylt Re'iscanpldaidiengroua &d”rla ctpoayl, Rs" is

ethoggm@{hyizorﬂwl %hénlnyﬁ) naﬁ{eef@r?‘l@{}ﬁéx Iﬁlath Pﬂ] % 1- 3_8imethoxy-1,6-

I OX 1S an a (group, "
iy ] Lot Bhe b NSl HBE RS T HrO ot da( G tiierain R,

R;" 4RO R@’K/|R73-a|ﬁ&1 R0%¥uld-be converted into other functional groui)s by methods
1 thoxx di net hyl - 11- oxo- 11H-di benzo[ b, e] [ 1, 4] di oxe
Welbtee! é%?%Bxyllc acid (Psoronmic acid, F7); wherein

Ri '"TheR®mpokdd of ReimulR{INandr R82) comid ble bsedcatsnslmihgahla'tmals and

con\Qetr{z:ﬁr %5 &?ﬁér &ﬂl%h %%&Bﬁﬁ%y”‘?&a@%& ‘Q{‘I?J& akng gﬂﬁg &}, %%/latlon

subsRgutioR, addifiewrekianingteiny reartiagenesogridatings r@dugtwm; andrieeeofadical

reacki8h. MHecdn¥®und ‘6’8@1@%‘1% L rea&@&jvﬂ@ a &nfpdiBl W'Fortﬁﬁa QD@) (X) or
R7" are hydroxyl, R4"is an al dehyde group, R6"

(X:barboxyl R$" is ethoxynethyl. The chemi cal nane IS
9- ethoxynethyl 4-f or ngdD 3, 8- di met hoxyx)l, 6 5

S;rvﬁietr] %s&%&?@gﬁnﬁg 0,8 (%1&4 gl 2§ é)pc%%forglabﬁ is a
leaviR' groomlsdcfba CloBv.dr +¥ob-CHE or eS@e(CGﬂ{shpt(EIdm al groups by

methods wel | known igyihgrart. The ggnpound of
Formula (1Va) or (Va) could be used starting

matvdteransR agig Re grpvdietsameisapgitettiens fdefinedi abase eme@uﬁsr H, R’

and BY' o8R! @S of Uafréf oAbdpy! ation, acylation, 10
substitution, addition, e1|n1nat|on rearrangenent

oxi dati on, reduction,Rﬁﬂﬁﬁ?ree radlé%]’reactlon The
confieuwia Rk haud ttle sdrB®mening ac tethedii hbca/edQﬁRngdp @Jf(cept for H.

Forﬁmj Ioaf (t sgn glzed{ coanIOLnds F(\}i)u%?; Rr €l nr’lfich‘)ir ny lglolumn

sale 'as group exg
dummmggaphﬂsﬂﬁéhmuﬁgygMbamesuch as d, Br, I, -802 CH3

or Th%o%leﬁ@@ “fBF %the’t\itl hé%ngél?()tranm%ﬁﬁ&hs Rnd aPIQ)%é:gtlon of

are the sane substi'tuents as defi ned above exce
funqtjongd grouprg(proteetinm Hdpdersaeion) agy helpiub der @/ﬁl&@% and use of the

comPBoMittsBind (a¥¢ Jwell known in the prior art, for example as published in R. Larock,
Comprehensive Organic Transformations, VCH Publishers (1989); T.W. Greene and
P.GM. Wuts, Protective Groups in Organic Synthesis, 3" Ed., John Wiley and Sons
(1999); L. Fieser and M. Fieser, Fieser and Fieser s Reagents for Organic Synthesis,
John Wiley and Sons (1994) and L. Paquette, ed., Encyclopedia of Reagents for
Organic Synthesis, John Wiley and Sons (1995).

Some of the heptacyclic compounds may also be extracted, isolated and purified
from plants. The plants include, but are not limited to, Parmeliaceae, Cladoniaceae,
Lecanoraceae, Funariaceae, Stereocaulaceae, Usneaceae and the like. Preferably, the
heptacyclic compounds are isolated from Thamnoia ver-micularis(Ach.)Asahina or

Lethariella cladonioides.
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10

15

20 wherein, R has the sanme neaning as defined in above
R1- R8 group except for H Al of the synthesized
conmpounds coul d be further purified by colum
chr omat ogr aphy, HPLC or recrystallisation. The
met hol ogy for synthetic chem cal transformations and
pr dtsex pietaredfembiodimedrit of e gewupsveprat gt doompoand of the present
I
1nve%§8fi Q%E fp a i, eﬁﬂ"ea @fl't'&% %(é?i'ie §1¥/§{ah ev?l'uélb?slngd&ﬁégs %1];1{1? Sitter,

S a

Wltbemahwgepoa& 0&26512@%‘«1 It i qﬂaghuals@l@kle imaYAseTe ARSI wigh a pH of 3-4,
and GOBIBNY & &%ﬁﬂ@%&&@iﬁ@ s@dhSas MO Udthdndheicstohd 9B kihyT addate. The

G ee Wit s, eGrous in Oganic
ComB NSl 24 GOAEmPESRE TS BHOSIRST ( 1060) . Or-
Fi esgrecahsynMetiEinesiesd foFipsaemicauid fsisasen dele@agent s f or
Organi c Symt hesis, Jahn Wil ey Bandofﬁons (19949 and L.
Paquette, e yebop , 30
Organi ¢ Synthé&sinNg, . Y s o)
t he heptaayclic conmpougpds omay al’'sonbe extractad,
isolated and purified fromplants. The plants

me of

i ncl ude, but are\not limited to Par mel/i acege,

d adoni aceag, C@ﬂg}{rcﬁc =X NNdlmeLh lglycme/ ul, A@‘Eﬁyﬁ&

St er eocaul aceag, Mdstreap nd—Hhe |i ke P ly,
the heptacyclic corrp&uns \r e gl ated from Thanrnoi a
vet-rrrlcarlarls(aAch ) Asahi na 4 35 Cethariel | a

cl adoni oi des. 14 As a pr ef erred en‘oodl ment of t he
present inventiagn, ¢the go oumdoofdnychrgettm;heo :

i nvention P ' i

crystal, whi

wat er, aci di€ W t h aPpH
organi c solvents such as DVS
ethyl acetate. The 5 conpowpd.is

tenperature and hydrophi | .@ in air.

synthetic nethod for ps8fonic acioh,i
B Ol B Ol OH OhiBs SO0 oé%im

w'zp'sO ntCaccime 11C) Br_ OH 6
e0 400, | launaG@ 0 00O Y / O O I 0uaNgl uhi mn
LOOAI 0O oyi "zupa OONaClJj Cziez,rrcia O OO
Q o)
O, O/ o
MeM{ZC,% Lil/HMPA O\
HO N HO ©
O/ \O O O/ HO O

Psoromic acid

In addition to chemical synthesis, psoromic acid could be isolated from the
lichens, such as Parmeliaceae, Lethariella Cladonioides (NY1.) krog., Cladoniaceae,
Cladonia mitis, Lecanoraceae, Lecanora melanophthalma, Lecanora rubins, Funaria
hygrometric, Lecanoraceae, Lecanora melanophthalma, Lecanorarubins, Stereocaulacea,
Stereocaulon vesuvianum, Usneaceae, Usnea sp [Keogh, Myles F. Phytochemistry, 15(11),
1801,1976.]

In another preferred example of the present invention, it is provided a method for
extracting psoromic acid from Lethariella cladonioides: Lethariella cladonioides
(25kg) was crushed into pieces, and then extracted three times by refluxing in 75%
ethanol. The extract was filtered and concentrated under reduced pressure into extractum.

The extractum was resuspended in water, extracted by ethyl acetate to obatin an organicl
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O0OO0O0Odl ~-O0ti O Al O HOOAI O BGddrvd,
H OOO 0O0OHONO O OOOO OO OHOVN IIOPpP O
OIlIOO Th orommacid In addition to cheni ca

synthesis, psoromc acid could be isolated fromthe
i chens, such as Parneliaceae, Lethariella
phasg] adomi ajueas phadd. The lethyt ageta@k atiowivesebesolved dn @h agranicasolvent
and rHu%bc? Th&ww}ﬁp fica gﬁc(?@@rté 3'?5@' AR zhédaa{h@'ﬁ'coh@e(ﬁﬂgf%ﬁ%nder
I es ric, Leccruoraceae, Leca
redyeed RFRSpHE ﬁ@ldmaless_élﬁlﬂsrﬁdw@rgeb BN & HoElewaischalied datg a column by a

wet Sh@FHRAC &l QUNtYESBY AT, U@Bﬁ@g@a@%ﬁmsw& Kepgheluate was

condhiebuider FNESS @3?%%{%%5%% b thefARSaled P nsftpel and; ftered

repeiaﬁadtyr Ohtied@Hragesnehd @ebrjlsmihzeder@nt CHeCl/MgOHSs @r ohiatn ded @urified
ro t e on
come ng%n% Jhd e%s 4}](&%3}(6?;28& g% e%{m% 8b%%%gr%hn elcl:(!és and t hen
extln agetber profeeed ekarapletyy thespriespat ngfentmonz 594 peavidadiol method for
prep-cmﬁ%gféé haGthcytds cbh Bﬁﬁ(%datﬁngleﬁ%]ﬁﬁﬁﬁcrcﬁﬁ Iyuéfbg table salts from

pressure. i nto_extractu extract um was

the yteagigg ﬁ@rﬁ‘%ﬁ@é paiopig astd FagE B8 ctlpreparaionexagply igpe fellows:
obatin an\ogganlcl 15 phase and an aqueous phase. The
ethyl acetate @has%g\@@mdl gsol VE@{ i.h an organic
sol vent® anﬂ pyxedwfﬁﬁfﬁughh OWmlh silica gel (200 to
300(ppsh) &nd, ¢hen concentT ated_under reduced
pressure to dryness. The silica gel and CH2CI 2 were
pakid psbiomia acidl UMindly was dlelVB@ﬁIh@dh}&lﬂ&lSEDMR‘dldﬁ)L) KHCO;

AL e T Fio R TR ke 5 T SESgl% A R or
RBrd(IsZoinvl dvdsnadued. hﬁhﬂ)reaamh fnvkttnear wds kegpaatled! ynd ﬁt&mnored by
TLé Ub&ff‘tc%fa Y%ﬁa n! & ¥§chl>1'1 éﬁ&u& Cgﬁgea/ it ok gptv@alté} and

uri racteri ze
extr t a nicclagler was subsequently washed with saturate
@cﬁ@twt@rﬁ d et &n&h@@r&a Hclaye b 1 hed with d

NaHCOs; solution and saturated brine, dried over anhydrous MgSQO,, evaporated by a

rotary evaporater, and then purified by column chromatography to give a white solid.

;0
A A

T o koo

( 2) vl ﬂm&&’}%@ (F7 )

The psoromic acid (Immol) was dissolved in anhydrous DMF (10mL), K,COs
(2.4mmol) was added and stirred for several minutes at room temperature. Then, RI or
RBr (2.4mmol) was added. The reaction mixture was kept at 40 °C and monitored by
TLC. Upon completion, the reaction mixture was poured into SOmL of water and
extracted with ethyl acetate. The organic layer was subsequently washed with saturated
NaHCOs; solution and saturated brine, dried over anhydrous MgSQO,, evaporated by a

rotary evaporater, and then purified by column chromatography to give a white solid.

Ho

3)

The psoromic acid (1mmol) was dissolved in ethanol (25 mL), NHRR' (1 mmol)

was added and the reaction mixture was stirred for half an hour. Sodium borohydride (4
mmol) was added under ice bath and the mixture was stirred under ice bath for an

additional 15 min and then stirred overnight at room temperature. Water (3 mL) was
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In another preferred exanple of the present invention,

it is provided a nethod for preparing the heptacyclic

compounds and their pharmaceutically acceptable salts

from 10 the strating material psoromc acid F7 or GO

The preparation exanple is as foll ows: a-nyY -~
addecearsiNhé mpdtpef wes dcidifigd-gith dviyted TC1(ta p pH of06. ' ANNL§rthig sdTh@t was

rem??éalr@r?ofak%og fgﬂt’i‘ Be %@?ﬁug g%iYsg lﬁ% 1112&?%?1:&2 gﬂ%d IVE:
anhygdigey Mpenesig wdfage, filtewseh qV@ﬁ@r@Pedtthaerotw YapoRterpand rpified by

colutdn H¥omhioghiphy afsied thelfi8ducgact i on m xture was kept at
40 C and nonitored by 15 T%@ Upon conpl etion, the

reaction- r’hﬁxtzur euNa S «Rour € |muo 50nm. of water and
extr aet ee‘ vmth et'hyl “‘“atet"at‘es """ ]’he organi c | ayer was

subsequentd- y e shed with gatmgt ed NaHCO3 sol ution
and4gat ur at ed “Grine, driet over anhydrous MySO4,

by 0ara e el b Aoty A SCGrF U Snai o BT BHE-Rg T
mmol) as @@Jed(dad theFeagtiqnRnZQurd lvas psoed firhalan do(t. iReattjonwess

morﬁ@o?e?tpé ’?JgC ! @%&pwl&gﬁ]f Moe gﬂe%m't)ent \t&gsqg?hovéfw FB.{%}')

ded an or 'several m nut ,
eVaH%%@r dheresidugiyens redysobied iRghagdl, dipsigtver ey deaig drpgngiem

sulféit@ aﬁ:ﬁér&ﬂ e%ﬁgré’cé&by‘@%tﬁﬁmvaﬁérafk@tcggﬁé‘ theRBddcpr ed by
TLC. ponl conpl etion, the regcctl on m xture was poured

into Sorm dee vmte;r{ilggrgwpgxtr \C ‘edg with ethyl acetate.
The or gﬁan[r o ay r ~was subsequ eﬂt;lmy "Washed with

sat ur at ed Zdé{ sol uti or and saturated brine,

dri €8) over an“ﬁydrous MySO4, evas@rat ed by a rotary

o Rvaodniipind (LarpulEpCES pmosf sha RIBEHE HBPIHTE
dissabied ir{ Divifb{ Smihasardics bathwaed thasohnmwms s(i2Bd fidr)hal NFRRLT. A
olu%nm%h}% ﬁnﬁ?)da%‘a tﬂ@tﬂ}/f&ﬁ@ﬁ %12 hﬁh%&?dﬁﬁ (3gp)) was
addedhéiopwisgdntadregboyadelptipe & hl@amtlan avas ﬁ@nﬁpmdLhYeTIv(ésU pon

com?)'iétfoﬁeﬁile YaREhn hirQuRALL JRke it AEIHAL bPR&er A1 MifAcRONith
hen st I ed qverni ght at roqQm tenperat ure, V\E‘gler

(
thwyet%ﬁs B SHie Ry eanes Washerinih sarirgiad NabiCqrsphiionap
satugidtedIbeitk rld@ibch@elﬁl Pidd @ﬁ/elﬁanhﬁﬂﬂouﬁ)i\/{gﬁs{ﬁ filbéree rﬁvamﬁted bya

ed, by rat
rote LS it EARN ST hé‘&m?)’\%FapL%ﬁ%%‘HF flfproduct
magnesi Iffate flltere ga orated by a rotary
evapar OpLﬁ""JE'fI'IfEd la dmp_chr omat ogr aphy to
glve th proc o4
rR O

The psoromic acid dimethyl ester (O.lSmmol) was dissolved in anhydrous
tetrahydrofuran. 2M Grignard reagent (0.7ml, 1.4mmol) in tetrahydrofuran was added
under ice bath and the mixture was stirred at room temperature for 1 h. Upon completion,
2ml of 1IN hydrochloric acid was added to the reaction mixture and the mixture was
extracted with methylene chloride. The organic layer was washed with water and
saturated brine, dried over anhydrous MgSOQ,, filtered and evaporated by a rotary

evaporator, and purified by column chromatography to give the product.

T
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or .~ (F7) (4) The psoromc acid (Immol) was
di ssolved in ethanol (25 nL), NH2-NRR (1 nmol) was
added and the reaction mixture was stirred for half an
hour. Reaction was nonitored by TLC. Upon conpl etion,
all of the solvent was renoved by rotary evaporation.
Thdhegsbauec weid divdihys ostored. 24meehandiphoghoed ydver(0.48mmol)
wer@ﬁﬁmw&ﬁl JROSESIAR. lﬁw%@écft@h@mxﬁiré s ggatecﬂﬁa@(?“@hgdll 4 hours
rotary evaporater to give
undqg]utr%eq\N(g@sp,here djpon Qq:r;gle‘gon the( 53actaoq MPHBresE By enfled to room
tempérhtthrd hmleﬁhyle%%hlo(rfhe mdhe@nﬁhd‘@&tl&ﬂmm| wasMRhghed with

n an . ce bat nd. t he, sol uti on

sol ve

01N, e oGt acih ke g rnyrou Vs BTl fregporaicd by a
rotafyl éwapbrataanahdtpuriéiethpl actune dhromatbgraphy angiye theysodivE

(3m) was,15 added dropwi se into the above solution.

The r eact/' Q’nnwa{s R, L.Qr ed) beMT C/(,H Upon conpl eti on,

t he regbct on Jﬁxtyr“em\ms bohre Nt 0 60nL of water and

extract ec-ani't h &, ehhy! acetat € The or gani c | ayer was

vvasig d with saturated NaHCO3 soI ution and saturated

bri lrngrﬁBlZ%ds cﬁés}slvgg ih %qh}pdfgltls BRAY TdNdS) Wg &2 4mmol) was

fil vapor at e ary evaporiator,
addqzshimd‘ thednistpre @{aa iired qurmt/@glr mphyest & rgom demperayre dihen, R1 or

RBr{112mr®1) ¥al a&%%ﬂé{l%acﬁon 1%11>dtur3 gxzags_ g)apt"@% ténd n%n-m)?ed by TLC.
psoromcc a di.me ester ol ve
Upancogipliignothe reactipn H’h’%’feo‘f’%ﬁr%ﬂﬁl edzlm%{m f@ﬁa a?@aﬁeé a@cﬁ?ﬁtracted with

ethyd Qacérifls. Thed argahjc layet e)tefsafi,bb@équeﬂtﬂyaﬁvalsﬁsd addedatutiele NaHCO;

soluflgn ?afaul[lr%{jefiogmfe ci(rle'é 8Y16r % otuF eﬁggbz n{eva&pralteﬁ by a rotary
evamyd:po@rtd Imlrlfmddwlcolumcladmewgtaphy hegiveaothiwersohil.xt ur e
and the m xture.was 25 extracted.w th nmethyl ene
chl ori del_'The Qrgapi £« a QrJ.....\A@s&v&ashed wi th water and
satur afe \br,ljnreqCOO ried o @L\a‘_r,ltlydr ous MySO4, filtered
cé)evap ¢ at ed=:ygpa rot ar&gc eva@or ator, and purified
col uim chr omat ogr aphy to give the product L. j-c

" r C(% (ll?hmol whb Hﬁgdldéa in IYMFF{JOl%L) 1612136'2%12 4¥mﬁ31) V\)as addednd the
The sorgég §cp[racl di met hyl ‘ester

Mix{yEe Bigh ST Seferyl aningiesat 500%1@1@6@1@%%@&1 ﬁr Eﬁr (3 ftmmol)
wast @ddé@nahe TlagctionagiiitoR Waxtkepe anas M emtieshoaior8d Ky fTOIC. Upon

com]pfletir(])&utlilg reaction mixture was poured into SOmL of water and extracted with ethyl

acetate. The organic layer was subsequently washed with saturated NaHCOj3 solution and
saturated brine, dried over anhydrous MgSQ,, evaporated by a rotary evaporator and

purified by column chromatography to give a white solid.

o 0 L o o O
if ‘ M pioeaH ARE 3‘\ ) N -
o™ \"Q T “COOH m,E\.;;L\O/j\w/ oo
cho s (60) R‘\e«j s
(10) d

GO (Immol) was dissolved in ethanol (25 mL), NHRR' (1 mmol) was added and
the reaction mixture was stirred for half an hour. Sodium borohydride (4 mmol) was
added under ice bath; the mixture was stirred in an ice bath for an additional 15 min and
then stirred overnight at room temperature. Water (3 mL) was added, and the mixture was
acidified with diluted HCI until pH 6. All of the solvent was removed by rotary
evaporation. The residue was redissolved in ethanol, dried over magnesium sulfate,
filtered, evaporated by a rotary evaporater, purified by column chromatography to give

the product.
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under nitrogen atnosphere. Upon conpletion, the
reaction m xture was cooled to room tenperature and
nmet hyl ene chl ori de was added. The reaction m xture was
washed with 5 O 1IN diluted hydrochloric acid, dried
over anhydrous MgSO4, filtered, evaporated by a
rotary ewvapor aff 8r **** e s&,&q}dp:’ur‘i’ o ed Ay-col um

chromatqg rapRy’ TJO Grvet h \pT‘@dtj £ h U1 IJN
KHCOr} M TR U ¥ 8) (GB) G- (hmol,) was di ssol ved in
ankytr ous “DVF (i@mL) KHE03 (2. 4‘ miol ) was added and
the m xture was stirred for several mnutes at room

t erfpetlanmele, EDGEA, Stmnoband GG (1 Smmehrpieye dissolvwedde PMF

(Smjl_)hﬁ ah @%a‘tl?ﬁhd?hé‘éé‘lﬁﬁoms KfRld BF hAPSRAGLIRROLAGS I RURR!
Upon conpl et i on reaction m xture was_ pour ed

YrnsgrethyrmiRg dmmely lrb%%e/g@pé PN (HmD) evears Wd%@c@pawe to
the dBtsre Q6 READA. CTHea ¥@ttionards SISO Edesit TIVC Vﬂﬁdlﬁd)n\lpléﬁbn the reaction

o e R L, R bl

layee wap ovaah aalrwidin shtmnatadﬂ‘ﬂ e&&@ysaimﬁmmdcshmwwd blgmea@bgectimely,

drlegé))\égrﬁhg@p%;\f%g &%t%rred ?Vagarat%T% e}éehp% bRd
purifiedhy polurmaporpatogienty o sisthgddedichnd the ni xture was
stirh raﬁé"th&%reﬁﬁ’é@ leAtb o BintHAt 8f5th@ réseRMh{&fiRar @‘is%r%wdgﬂ‘ﬁ@)rocess

for mggarwggg gqptwggﬁ%n%mwsw g]il(gglmé}p qrg@fcglagjﬂf@m h? gccrgp%(aﬁave salts from
cone@asnﬂmgl bromidldse afi®gichels thirotghr Eliwasn preactesh iand onbiiblecular
c chz lnre|rC and extracted with ethyl 20 acetate. The
Y %8 &yt yer was subsequently washed with saturated
I\IaHC(IB solution and saturated brine, dried over
an $@%s MySO4, evaporated by a rotary evaporator and
pul;tly lzlge by col um chromatography to give a white
solBaged pn Hiegreprdiscovery of the present inventmors,) the invention prggdes a use

of fhe%dn}p@ugd“oﬁ? 6rtn|1q1ﬂa L-or i{dekds, (ré&}nHath S ﬁd{ﬂiﬁ@dulh)céimﬁacceptable salts
solyed I n_.ethna nmo

thei} Tn e tlﬂ@“rfaecélbrﬁ‘gj h%%i%ﬁ% i gﬁﬂVéI}t@a e rfiing poces or

melnach@iic sﬁuﬁommuh)mamhya:ls.l Te thétabotd Jyndasnatdrde Undere hetdimited

%ﬁ;%est 1 lr@iéésﬁ'lsctaﬁlc %/p%[‘hguh%gltma a%gmjn%aef' lgnkl)&to%ef tocf{rag& obesity,

Fre
adltpe;;rp élﬁmtm ehypparrisacid@nial yrthvabithaasise djypfaihplemllaehm emhgpie@teremla

artl’l‘@%sclé’%élg'ofr' el\%ﬂsrbnd"[lh‘étc%%rﬁg cHithétkbriffd 6f th%gé dREadeb8s the

sol vent nmoved rotary_ evaporatlon
meﬁ@@ﬂl&ﬂé%@f@é&%% b@é anf PEQ!E&Nol , dri ed over
magnesi um sul f at e,

COMPOSITIONS
As used herein, the term “the present compositions” include (be not limited to):

pharmaceutical compositions, food replenishers or health products containing heptacyclic
compounds of the persent invention as active ingredients for preventing and treating
diabetes and metabolic syndrome.

The present invention also provides a composition comprising (a) an effective
amount of a compound of Formula I, or isomers, racemates, pharmaccutically acceptable
salts thereof or their mixtures; and (b) a bromatologically or pharmaceutically acceptable
carrier or excipient.

As used herein, the term “contain” or “comprise” means that each component can

be combined together in the mixture or composition of the present invention. Thus, the
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30 filtered, evaporated by a rotary evaporater,

purified by colum chromatography to give the

product. is h ,C'"-1- .O ACS OBI rVL OBD ulHFFR i L O.

~H I. J1 >H C, Q (11) c, (&GO , GO (I mmol),

EDCI (1.Smmol) and HOBt (1 Snmol) were dissolved in
ternDie m@iBty Jorisistedrpfi @ad Bbe bormmrstbdt ¢ ismiclided m thegest i‘cangadn” or
CO&? Half an hour. A solution of NHRR (1 mmol) and

|ethyl amine (I nmmol) in anhydrous DWVF (3ni

addd@ ternd pRliaseageyticalymecepialle” BISRRf 3 BPstanpR W é@cﬁan&q applied
to hWASndBRH/b04BRaRYwillldat ukiRNsiGOBIE@E b, asttBRic @ afith@h, allergic

m xt u%(f wa.s poured into 60nlL of \ﬁ?ter ?{2}3 ext.ract ed
respRieh At Wy K SOMURIsUFAH VR g&Ffsgna L 8hed with

satAy aise dhésaibiCOpha@hastitirallgn dcc&ptabfeatceﬁleﬁf | gre “bromatologically

acceg?a(s&)ﬁ) egérhgre,l r)éfers gg I Z)%a e ut%hgdor Qo??m%?%d&lly ac&%fta%% solvent,

susggydmgmgﬁm Qrmmmmrmglmmy dlebveg‘ |£@ hEMQCyph@dgmpoutmbof the present
1nve%ﬂ81tl h%f 1an?é‘r§ r 1ra%gm§t'éf§’C’glllzﬁ‘ﬁl'él&cu@ifcalw1 Qc I}i)@d?b?@tsalltsmﬂ?e%dfogv their

prOVI roce r epari
leWé‘iﬁﬁﬁ@%’M %:orclalrmae\an“a@e Célﬁrdertqﬁ’éldrb%lsﬂ%e@wl@a| |y
accept @bﬁ@sﬁ@ht@c&rd@@ tC eer @%E@iﬂdhmnbﬁ Qiasuaq)e@esam@oo parts by

e S SR PE e BRI 1Y D2 BACESALY ALCeRGR® “als thereof
and diGs8@0e pyrtofoyt Weight ef epitarmaneetitallyr scceptablei cargatsi omn excipients.
Pref@lra%wia d[ﬁg c%n{éf)%?ltloﬁ fcotngﬁlsgg PPN %aRE ‘t{g/o K d ‘fh%r corflrt)ound of

Fmaceuti ca tab
FormhlérIeQﬁ phapmagsatiply dcaentable salfs therpof; aélérﬁéh 0QOgparts by weight of

phaMa%‘é@t‘iHall?gcé%Bglbler c%%tlérﬁ‘gr gighetigs or metabolic
I's. The metaboli ¢ syndrone i.nc|ude,

one 1 n
butl qﬂs&@nmefmml A thecpressmt veriiogap b USFhELfqrRPination with one or
mort @lies bdze@dceshypiek aﬂ:seﬁeicﬁeenfoa diadbiee bfrﬁietagblﬂ@ @8@rome. Therefore,

h
the ﬁ%ﬁé%nceg@ygﬁ %{y éoewgrﬁp 2(023 If)ﬁ? gg FI)Igore ﬁ@%r i eﬁ%er% gom the group
consistpgr chbl estidiatetica, drugs,t hisrposipidemosi drups, hyyeaht-eesicog.  aid,

1 t
SR AR 0L AL WNEEoWASRSE el S aps ar
admanPed|im parkgnagorn, éléeoEfﬂ?éTf @ug@nerﬁhﬁeb@t@r iangtha Oé BeEgh drug.

COqHQ%iréﬂeﬁ@@ embB@ihié‘ﬁ?oﬁ 08 pr&ent 1'11%6‘[@)@ ﬂfé)antldlabetlc drugs can be
Seleﬁégr maceut | c C 03| ti on food re

S
ffom Bl % A umaﬁg fiiges Gy@rs 9,81 H@eﬁma% Fyglycemic
ageiith esupﬁ fas ellnhzdhrdmdtdnef) aBZ adilibisoes, IIDlg?IéfdllnhfmﬁtSrsf SGLT?2 inhibitors,

Insugl cf,{%@nggg %{)tt{dgalt en v fma %?1% Ghald and mg} ﬁl%ch 811pigemic drugs

nven i"on rOVI
can cbﬂrps@h?ptedoﬁounr?ﬁTPsuﬂlgm(oas), W@f@@cthﬂgctamumbltoﬁs asqualene

syntﬁﬁ%%@%?olt‘?)frs Ffﬁfrﬂ% eyl C@A-éh%%oci ac?ﬁ&%%'fa%@ (ACﬁ&T) inhibitors,

maceut i cal acc pta her eof or
11pomrg@lng|s{ee§1 ll%lﬁ’ds gl)olﬁtq;p]oﬁgqqutgm érg}llplyormchohc ac1d/sod1um cholate

CotRASOMRE erHibiesth, I WBwae&RRY APbBrot&iRMEdefor Odcti®XE luplre@ilators, cholic
acid sequestrant, Nicotinic Acid or their derivatives; or the weight-reducing aids can be

selected from [B3-adrenergic agonists, lipidase inhibitors, serotonin reuptake inhibitors,
aP2 inhibitors, thyroid receptor agonists, cannabis receptor CB-1 antagonist or their
derivatives; or the antihypertensive drugs can be selected from ACE inhibitors,
angiotensin Il receptor antagonist, calcium channel blocking agents, beta-adrenergic
blockers or diuretics; or the anticoagulant drugs can be selected from Platelet

Aggregation Inhibitors.
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As used herein, the term"contain" or "conprise" nmeans
that each conponent can 35 be conbined together in
the m xture or conposition of the present invention.
Thus, the 11) term"be mainly consisted of' and "be
consi sted of' is included in the term"contain" or
" c OMbhen the' bomth'timeccpmpMatmoemore:wtllvy ugrcdapmtabt atay comprise
n [ b t
12 s S RIPR"ER 0 PR g, BRLECA) Br NTRES. racemates
phasngaerigiqally apeaptabla s theapafeyr gheir mixtpges pbage palafh@y Wﬁ@ht of one

or ﬂld)ﬂéedrugspm&ﬂ frRheaididbefic &@@so'h?f%lﬁn@ﬁﬁ‘i@fdrhég |v$éight reducing

use herein, e
aidsg Al RS G e Ol BETRB G Okt S Al SO SpiTeupy weight of
phalrn@fcellmcaﬂ? aecephubiana@ateett o€ akdiyiens. Ih'efma‘:tﬂpltb@d:@ﬁ}bdsmon comprises

e I t su n
CBERTRLEE Sl g AR SE TR T BN o
saltqoﬂle@eﬁtS -2§npeststbiyovgiglgrofiose pemere drage prd¢ager from antidiabetic drugs,
hypQEFE SR &I dsC Alelobit- ?&ﬁ@lﬁ’i& %msearﬁﬁlly#&[érﬁ% QPhosO ﬁntftﬂr%'n{botlg- grugs

m xtures to animal s or “humans he carrier coul
and PP#0PQ paits by weigntiof phaemasskierdiviacesptaile %raplﬁ@rteécltﬂﬁats

pr ﬁ&ﬁ%atrﬁd&@ﬁﬂida@ Boﬁﬁmmﬁﬁs‘[h@ 'pq?&@ntplﬂf/érﬁloh)boul&%egﬂﬂta @driety of
phar rracegt i cal |y

d
dosigbduSRT Bh af fheb b Py el dhliv e Boa ae et el Tl gppmals
Theodosppaforac eat iteatdlgctat dept adblles,ceapsiles, spovdeex cgrpmeer, ssyrups,

soluF {)ﬁ‘; es‘iﬁ?%s%{tlﬁt& e?c?stgﬁog[lhte' 19&%%&%&&?5 | ?ﬁﬁﬁ)tﬁld@sc%uﬁﬁre;z@t Ry suitable

carrwhwrrﬁhhlélgtls ead the catreeémlacbluélogac'ctnsbq&@éld@@f liquigsd 30- 2000

ParH:§mbihe VeARIPbinefor QRATITBGEMMrhEM hid %ﬁﬁlﬂ%@&ilo% the preferred
carri erg or exci pi.ents.. The conposition esent

pharmaceiqal FORRASHRN |8 &d Sl cBmBPHEAM: oﬁpmﬁ/ é@béetar plad- or
liquiak-fikd é‘alpbﬁéﬁlﬂ)}@lsadwﬁm@fiat&ﬁﬁotﬁflé pldrindeetioil ddingositios ivpreferred.

o et sampeyh A o fpedling SR SRR Oa Tty serit
applidneeg swtaple2®rdopstiat bnnfosiomnini e phetrnasedticay spmposition of the
preslaﬁftpfﬁlvlslmo%e e eécqf\}é Qﬁ%reg@h&*k&%ﬁg“ ELNGinAL qLSO"/a\r;\hfefera% 2-40%,

hyper tensi ve nboti1 ¢ dru
morg prefeyiablyo-8es) éa@d e otak weight pfithe @ﬁﬁllpﬁ%ltl@lb rihe feyeainders of

Whl@T 48 @haﬂnﬁtc&ﬂ[&%ﬂ? héaephidte c%frlérb @ﬂo&@t@iddﬁfve@ single drug.

éﬁ %{ ferred odi nent . of gltse t inventi Ol’l1

th ! CQB’QPP Brr%fﬁ%poéﬁwnki%us o8 OpF GH{POses, they may be
mix&l guigihioder hoiel plivymucaadsallyGacorpthb, cariglsucioskdpissts, such as
solve % NP o RO HRE R e BB PSRRI, g of btes,
cap@@sTlemmbbl roavdsts, Eragules nf s@wag@rﬁcdntadeingem iegample, 0.05-5%

e t pPall 4o ug

of ﬁl%egﬁdin)g Q eélppe S/ru?gﬂc&&gﬁﬁl%%lr te%?rgmé Qi ﬂj/ﬁj%}q ﬁxég{) flixirs
(conta{ping; qur%amgkfu APeRE oksthanll £5anaynba Bﬁtr@@i@%@l afhinm&%t@r@é in the

fornfliccyﬂ s@ﬁAr Gﬁ}@&t@&%eﬁdlbncﬂ@yloi rs@@;ﬁefn%as;e(céﬁ%lﬂg about 0.05-5% of
ester

itors nhi bi t
sussBRBE gER i DT ACORHOY FOT EATEHTS i AR ERGTdieal Spmulations
mayCainiais feftoe by iweigtp) typicslly DeM’eensictght bf paprdtgedient admixed
or activity up-regulators, cholic acid
Wltﬂ&?ﬁée}ét rant, Nicotinic Acid or their derivati ves; or
t helhgepfftstive eanminh pfathesactian iperedicst aeavedaryr pish the particular

comﬁ)gtol’ncfi%éﬂqeidﬂhﬁls@&% fode iﬂdpih@aﬁ%eﬂlt@hbp'tﬁeoﬁﬁease to be treated.
Serotonlgreup ke |nh|b|t0rS a)@?(ﬁé]ln | |t0rS

Howeygt. o siaglosp tediecta i 8¢ sobtainsth thec spmppundgof the present
inveRflbR@oIng hisRied 41 dosagiiediﬂ abatid ¥ €36 abdut 1100 milligrams per kilogram

of a]n%élhl?c{’dgézee& tI \ﬁeer ay. %efgrap)l %hesgcl)rgl%ue% ffr e prgsEent invention 1s
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35 angiotensin I T receptor antagoni st, cal cium channe

bl ocki ng agents, beta-adrenergic blockers or

diuretics; or the anticoagul ant drugs can be sel ected

fromPlatel et Aggregation Inhibitors. 20 Wen the

conmposition conprises two or nore active ingredients,
admiinisteeegl ioonparatselosdee3 063 paret pebyayner ghmingterehen awtpidad]ease
forng.platﬁ:(ﬂlr iy} ﬁlogtj (?f' th® IIar 95 n?azls aqg?ﬁrﬁ!u dosa e is aboHt S to 6000 mg,

arnaceutlcaﬁay ts t ereo

prefefabyupfeost 14 1056 0yag. tléosage {emg eitabe fon @ter@al uﬁsrc@nt@m@@ut I'to
20031% 8ci@de E!’)l‘ﬁ @fﬂtlhﬂmﬁﬁw hdmided 98th soyU@ok ll@ul@i%ﬁ?rferéj "MkESdosage

ht - r equ gq 9 antlh ertensiv r di
reglﬁlﬁfl R APERyde B treey! bEFSB%‘}SF%qW e\?&%‘?l&]ﬁt aggprding to
the p@nnmqauhnemabf theagmépioab lbeingatr¢aiteal; shoodosaxe inpyetd divided into
Pr.ef Ly 0 03| n rise -15 rts b

sevevrvgeli‘ S%Ea?%[]e P I{te;q?glc dgﬂx q2 +19n¢s(§fa%§ﬁ,a O?I fh,e O%Pg'ag% %y $e Yeduced
Iﬂommamﬁﬁyeutlcally acceptable salts thereof; 5-250

parig R¥hpdehd 'BF 1t9 é)hgr%c@ﬁtlc‘my Sl %'ﬂﬁ’e §%{Se§§ 8411 fak Wnpositions

antldlab tic en1c
coniaginght the e 4289 n@anaub&s adamlﬁtﬁsﬁﬂeroﬁéhfsu méram%gly intramuscularly,

sub@iﬁziﬂebﬁﬁl@ HﬂitDﬂie%k@r 088 adhbthiargiodGs pREDradassisd Eirriveiifiide starch,

xS RS STl Y BSESRLARLC, UL 12k SALRLEI i

liquidneagnidrs arudcostérile b@ternpdye&hylem glyodl, naos@geurffantans andisdible oil
(suc!hoa@ %oﬁ?oﬁ h<1‘13‘z¥c;hi:sac§11 gid ﬁe%}h'e YA mqglj%yse{h& PI% s‘rilt%%lg ?%r properties of

the Sléﬂl‘écnlmedlﬁﬁmaﬁlébﬂhét@rtl@)éfﬁs@dfélﬁllﬂr@@m en@de g% alﬁﬁlr@ls Adjuvants

typieMfyURSed 11§ otlhéIt }bl‘éﬁacratl&y ey dﬂﬁ%n%euﬂ@ﬂoc?&hﬁosnme could also be
hept acyclic Epoun S COo exi st in suitabl 5
u

advgliggepRiy. Bielude tiPongxa flpgoring raeepls BlEMEN}. uepibieatic and
antiGdta eudndsivdamid El Vighhhid<C, BHDand BEIASt andpoi nt of ease

ratlon and, adm ni stration, .the pr rr
ohdPRaba0r carrRBRati 11 ol linyg SeBRE offy a0 well as
compspecnsal (ccyltetlmlbgettlse apame otand- alev bki gdinchifteded e parenterally or

1ntr%)@ﬂﬁ)lﬁleﬁ§y S uﬁ%n@gﬂﬂkéﬁgﬂé' Eﬂlegé aliRe OBF@C Co%%h?ﬁlﬁ: basaa or a

osition s ep tacyc
phaﬁma@cmﬁ&ﬁchwm@blé aalthican ape lag @f@@rqdnmswéier |ngixegvith suitable

surfé’d%ﬁl{tb 5(@@&‘1? a$ Frﬂﬁﬁklﬁro‘i)ﬁ}{ cél'[\ll@%“etﬂt Hﬂ"sp‘éfmdtﬁf &3l QRo 156? pﬁré'iﬁred in
har maceuti c osi.tion o e vent.i on,

lyPHE LT RO BRee £3hh BRKpEF doRaTEY b 4Yegop St Under

ordifyet@rditdng @F 4@%ge it @s@r ke dbdpuradiodO%pntads @ekseivatives to

th aI ht conposition, the reminders of
prev\/\ﬁ?thﬁ%a?“éthv(\)ﬁar (r:rrg&gﬁlfnlsrélgl |y acceptable carriers or

ot Hehe mnddnetqeuwl foNrsrsuithlele donjppastidn orcludsnyderd taijegpuis solutions
or é’ifﬁsig&r ahfistghev %\9 rPQP&S thel I%?t}é YanBSus %ﬁe pAaXi8H of sterile

L. one Or nore ar raceut i cal ce table carriers
injegfpblgselubioanh ok disgejsiengs In aB|cpeast ghe farms, amsg b stefifgeand must be

fluid fdehe énd offﬁyyhﬂg@s 2 @Eéﬁérgtddﬂnfﬁnﬁst B Bkt I |b€ stabR tftﬁllémh@fcondltlons
er granul es or
of RRHErEicoAST (LURES A NS BF RRpie dEghyamBgeogamhation of
micsuwsgrarsinn gucalgmba)cterlasgndwﬁmg( dthlatcarmﬂrrtgn teor saxanmiralispersion
f
et S 08 9 R W E2 ST ol S RPNy n
liquidrpalyrshydenef gly ¢l Suitabée inpxguties }h@tﬁtOéltﬁné vepttableotls or

suspen3|ons (cont ai ni ng about 0. 05- SWbof suspendi ng
gent i sotoni.c nedium. For anpl e, the
éfﬁwmaéu@ﬁwta% PhNeIPYHRON g s B %lé presspognygators found
for menﬁgml,met e add of the é&%cbmd\m‘nghhulaf(I)&ﬁ tHeeeati@it @8 dRbétes or

meté%ohc syrqdrome there{nr {he' @ compound not only has strong pharmacologic actions,
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The effective anbunt of the active ingredient may vary
wWith the particular 35 conpound used, adm nistration
node and the severity of the disease to be treated.
However, satisfactory effect may be obtained when the
conmpound of the present invention is admnistered at
showing osaglehypoghbemic, hypolippdeiowtfet03 well las gnavtesiperactions, but
alsok drOBAkabH i Pf lfaﬁgq}{/e%hg heﬁth?@lfthﬁ@ig th%eI{aQ/fn%blaﬁ’ rexcellent
e Co do esent 1 nvention I
Phafa%?&FWil nF@iOéPFCFn separate dosages 1-3 tines per day or

ad mh@hﬁi\tle@iﬁSﬁi 1d ﬂtrt%b'ﬁﬁl@bt'ﬂzlﬁgd [ne&cﬁﬁ\ﬁﬁtloﬁ Q\ﬁﬂﬂ&hé“f‘él%lng@kamples It
r mual s
s afcit S b T oaamapies BEanbr isnged it TRonigu0 it not o

hmlDﬂ&a;gepef ﬁrthslmamttcab Fer the rexpettreermal meuB@dsoﬁ niicafoliowbh@udxaiples,
they a‘%F p dr%)rn{% rgr%cjtélxr{er cogl(rag% as grssgglgte rt@egﬁqfarféuﬁfgct\/\%etrg unless
otheamsusp@dﬁqdo prow de best treat ment responses. For
exanpl e, according to the urgent requirnent of the
conditions being treated, the dosage nay be divided
into several separate parts for daily admnistration,
or the dosage nay be redgﬂeﬁbleproportl onal ly. The
conpound or | D ar Bceu |caI acctﬂble I°‘ ts, as
vel | as Je6%
chblenznftsﬂét é}x_ﬂlanemlnb% carlnrmvhv acndltsioromlcretcrcﬁrtﬁsmubmd No: F7)

n
pr e er edQ lﬂ@g’)é %&ggﬁ&?ceirdé&( ?’% %@lll tf?\'m ﬁf‘ c%ﬁcfr@ton% aﬁdsa solution
of Jsmpell ef brnphodpRat & afi dlaefoyey whs iafdedcBPmua Psesure-equalizing

droﬁﬁ'l’fg' Qﬁt%elaﬁtdrogﬁt ’té?n tgéy?\\ééﬁ'el ﬁeno'd' é’ful § 1£ 3 NS thaPl YSEm was

ter h
provg@frct o omnRt Lo ad<§ Ding fihe e@ﬁf&ﬁe %@S the ﬁtltﬂﬂq? forat h@pd &ltered.
Thediller aai@ Wagnghed With cB®rdfong add tHeh eyithaw ges ITthe ledctpifay was 2. 6-

DibfRES S R et Palf SR oL R LR S Gty
tYpactlrey misde bh3Theofpgeparsabiroaldefyda sphitionde eunol aibsolute
etha?ﬁme@ﬁ' 1]9” aﬁ? %‘lgcﬂﬁ‘l %QetRS ac1ﬁdt/@§t ﬁﬂﬁ%é& %d&&f: |4@9e%f e(tjqueous

dimg st met o e Dt ot e Hiccice bath rcmed and
2,6-Digrometl Y—@ﬂfif@fﬂ%‘?%&ow AlldS(1PRaidMpaas bl @l bver Qlcgéﬂ)tda@ﬂ £ min.

TheS e che e By LTS i A S D™ SATEr Th
mixtuié rv@pestlrtednaalzﬁqﬂl f@obuth and then auspEhgooAshab dlleeseomplete
prec p[hl{artl\égcog {Tlgcguac rec@*tgtrsﬁvgasg\g/?s?l 8" g\éln 1a Sc(c))l acetone ?Oe a mL),
driefl n wdlerer offi x;ednlw tt¢n sivet aBlGeDibsomb-8ci- érhvér%w&dlrasthylamlm)
metwgﬁeg)ﬂéﬁfd?@)(\lm h*/lrﬂ‘ "i’%ﬁ}v{R BhER%S- 8% Qs”§9§ nofl %041% 6H).

d,
gﬁgpar retft%lf‘t?ir esqitltlcpm 9& hyﬁﬁd@lbgweas ﬁ%ygtrgtiy %ﬁgiaeethzemmo)

met@il@thd]&feﬁzcﬁ@ A@id { OfEnddf irSt Sria&faNN NSOH ddes ﬁltrogen was added
reservati.v revent

at i on ont ai.n
OSL& Sl@f BbP‘QEH‘P PEer aggof ﬁgﬁ ,Pag'élﬁ iXture }N5§ ten stirred at
25°G tiort eebbhtelz‘ loand fijteed i The filtee lcaldewsd wadheé wathueaers(2 x5 mL), and the

com% th ﬁl?lg&:s v%re da'cﬁiﬁ)t%ds lt QS }f‘% lst)v?till &}o%c?tﬁme‘%f f—ICgftg rgi\g]g pale
enpor st

eous
yell@@lqnhghﬁ@udﬁe d@lspem sTlmwg)luthmwats Iexta:@;f,@swn reshyfl caceigte, and the

confEH%H fearsid %Hrilc@s %ije Wd?ﬁedh@ﬁl%gatuéﬂédija@[ s&lﬁﬁoﬁ@ﬁ(ﬁz L), dried
Syr]l nges i sch ar ge g%ntents be sta

Ovelu mtSH]@%‘%tS A v epgate ymt%taﬁeorat?a tQ gaﬁa?g% Dat%iroxy -4-
methBénzbR RNEIETPINEG 29aitaS6lidNY NPIR @NVBaLdHB 6090 (s, 2H), 1.95 (s,

3H).
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m croorgani sns such as bacteria and fungi. The carrier

can be a solvent or dispersion nediumcontaining, for

exanpl e, water, alcohol (e.g. glycerol, propylene

gl ycol and |iquid polyethylene glycol), suitable

m xtures thereof, and vegetable oils. 35 The main

ad el axg 8s5-Bihydhaxyi-hrwetityil lomzaic eAad wasldisselsed ithg mL of acetone,
and F’[P@I?Erbt ndnft &1 ggé?gf %H@qi.? f ?t GFCngL%&eré laf&e THNHRGre was

of the conpound” o ormul a in the treatnment of .
alloypdeaast ¥ri0 Gand menitereshiyd T ble Upan spaplstionethe spaskiom gnixture

wasTer@NbYehldve BICO]) anﬂ)é‘\ﬁl[‘pﬁﬁlfﬁéﬂ 1904 Fot@biyl @RPoratof 2o RV APetone.
good hy oglgcenLg, %¥po i pi dem ¢ effgﬁ%, as m%u%Bas
Theahbiypatast yeR@HTIgRS bY tount syogafearahi Raghy i iprBeaoxy-4-
methytieyizdit ueid ragttlylagstdnr(©0%):HHAGVIR (CDOUES BAVIGHAIS.79 (s, 6H), 2.32
5.3 cell ent pharnaceutical prospect. The invention is
>“tdrther illustrated in conjunction with the follow ng
ek arimethoxy t4-méthy sbenapicersicamethyt hsier (lhageDexamtakesina? el of
dichitodhetAhE LS sbiftid %ﬁ%&ﬁﬁ@ glt REadINNERS 101 of BithicRGhethfhe was

Imt the scope of e invention.” For the experinental

addeofrapgs PressureredrdizingniiegPiag iped &t roqm &gmpyedirg &V ¢iot peidpd of
1.5 u.nAie:ga(H? tap REst&R Wstﬂr@ﬁ&tadh@{ topSof Ithe Qddﬂt]?érﬁﬂlnbé{loﬂ"he mixture was

manu C er uni es 0 erw s ecCl . a e
then THEIAEH 5 Ehd el EBT wat bRt o B RS Gh fgTPionk ST B oy-4-
methlylbenzaf beidnpethyl £htdi X8PL ne- 6- car boxyl i ¢ aci d

( e o _ -~

PR 8 U SAIRE GallBikel Ty hiTPAsefthg cand then 3mmol of
KaCohlwasordedrandserred §1set érahminsesofl hamotohgfonbefdfflemnol) in
100 0P abdtof waENhRIQ RIS sﬁg%galfzﬁm&p{)ing funnel, and the reaction

pressure-e%i$£|2|ng roppi ng funnel at room |
wastipoRtestdiPe TddeURpnprampletioss the agtionamugeng vanflteyd e pmove
K,C@sanduveydraed r‘t})?ﬁ Ibth!&)r?fegiﬂfmatafsj@i I%inoge ?C&H&S I el Tgél' hl@xtlére was then

) ur e was en.stirred for L ered.
puriffed bpSiolRR SETMSLhe R shlhERarihatah e cPB),

wat eixturehel pregiopiof a2-Braas-32-éimethoxy-4-methyl-benzoic acid methyl
este oL S SRS SRRRIBRLEL 2oh ol ATCECON Y MY of Gl and 1
mmglzok NN-dipedpiiel veiae was addssde Amlutidirxapoupdesjtrogen atmosphere,
and Qg&gtﬂét ?ixt&teh\@%gh%a@%oé) 9(f9)°c zﬁﬂdmghi@gk@|btyﬁ?|ECj Gp@ﬁicgmpletion,

. wa a e 0O agueou nme m ne (
Watémes%) ar{*bsqi 460 B TRBE W8 Xk w@ e@yi acetad  The %a%*ﬁc {Reyer was
wash@hwitkda@arded Brife, Diried @ver RaS50l] mydlewpyteaizioy & rétaiydevaborator.
|.) was ad ver.a perio f mn. T ot
ThepTiRihe "%, BRATE 8Y o BpD ShafyRlrat P attolD 3, fDERhGxy -2
methy-Jamethexy-phewoxgb4rsthylreenaeis stidr mesghylt eSt8IC ©6%6)24Hh NMR
t I 0 e

(Dm@.dgﬁ@mt(s,%gf B.@? é%uﬂg?’ @%% e(L QY GORRLEES S (bs 1H), 3.8 (s, 3H),

re0|f|tat|on P r éci pi t‘ate was

3. 7505t L) 8€5do1 Wad et bhe ko8 6 Atd).,  dried under oi |
PANMBik@r&i 9 1 mmol of 3,5-dimethoxy-2-(5-methyl-3-methoxy-phenoxy)-4-

8- Di br onp- 3, 5- di hydr gxy- 4[ (di met.hyl ami no
met S AF a5l SoTkcing (raoh ot TR ERbs ) eergraptaken
in 8(18L. oZldjchli?odhithase. Thi)mixTime avas tcboleé do s GB U€Ciwdendtirring, and then
g SR s Ao LT s Ao e s 5
Upanneepletians dgereaciznn mgderg was poured into ice-cold water and partitioned.
The layers were separated, and the aqueous layer was extracted with dichloromethane.

The combined organic layers were dried over MgSOs, and the solvent was evaporated by

a rotary evaporator. The residue was purified by column chromatography to afford 2-(3-
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0345 g of Raney nickel in portions over a period of I

h. The m xture was then stirred at 25C for about 12 h

and filtered. The filter cake was washed with water

(2x5 nmL), and the conbined filtrates were acidified

to a pHof | with concentrated HCl to give a pale
metld}2-bovngl-SHingthoxpphgrosy b dSedimethoxfHHemstbly libénanicwascid  methyl
este? @Ct ed with ethyl acetate, and the 35 conbi ned

ic extracts were washed with saturated NaC

s@lseiqt@ﬁ(@%(%mﬁﬂlyl 2dioragl-S-seshoxygdienema il pHEn@heygt-methyl-
benﬁﬂ@p&mtrﬁdhpﬁ/ eftef qtlahﬁﬁM) AP Q6 B RilC Eéldg(SVemmol) in 7 mL of

BT VY QT obB Gl G e Se bty B g iy o
The2&cliommiktued waks Sirfad 2@y d-0ed. rm&iebemlon ovaAdildtedasth EtOAc
(30 So'aglﬁegl \Igﬂlé%%@ga[t&g F&L@%? ﬂ@i\érCé?E %ﬁ_l)san% gyfmrate8 brlne and
dried| ("aE@4x cEyapattioat o0l asediventsn |und¢rededytyedru¢esswo |and further
puriGeARInetiPNeohie rc‘ﬁ?(ﬁﬁdtegka{ﬁ‘@(t géxﬁ‘e RS rdebtl Iytl BL&FhFG-5-methoxy-

renopve a3 eva rotato evapor at or

phepaxy)- ér?o@@eﬁ@é‘b’d‘n@et@l Of %@e%mét%gst%rr{éﬁ Burified by
C@Kﬁﬁf&fhy@hfdafﬁiixsigi A -@h&idzk@) 3 ﬁdlaeﬂﬁﬁ(bWMeﬂiyl benzoic acid

metgﬁt h%e;r ? graey aréi %‘?i?cgo%@ﬁyfttﬁet@%got(%r (% Ml:s (Vere ]tslzen in

anhﬁr6ustwhlbtmngthmer(€t i)l Themzigiuce aas dtirred laydl casledrto €10°C in an

ice-mt%th‘é\?ﬁa '&Eeﬁtrh(ﬁll& (%“&2?{%}1 gi)cltﬂl &éﬁgﬁ%ﬁlﬁfe%% ﬁll) was then

romn
addet} dapwise vEeHA Ml Smrgng wes g(mg@ged fag farther 1.5 h at -10°C and then for

1.5 BT 88SU68 RARKIFN o iRp 9&5&9@4 qggg!ge a&a{ QRN LBHRS @b Silute
SYyS

hydwgf?rlgea& 3&36 df:acglﬁg'%afrﬁl%% ?Wﬁ@ld Wrrﬁéiv%?%pme@ane The

orgahiis layth eas S\falslﬁefdeﬁi'ltﬁ QVatér, fbrlﬁﬁdnd hl&nséhhedem/[g%@ The solvent was
Lve

ated of f to met hox
v Bl e, ot Bboidioh, FhEols, Rudle WA rifiiedy by column
chragnaegdaphyd rtox gHowl Re(Femuthgl- 6-é3k>emyll nrcboky-6fmetbetyoplenoxy)-3,5-

dlmé’ﬁ{g)é}? n@ﬁﬁe{’hﬁf‘[}énz{%fc TahCiIdBm 1453 agded and stirred for

SO utlon of CH3T (3mmml) in

1riplusion f haspr trwé%or&&d@dnmr%}nnadlsh@mﬂba@q@ﬁ i) mgs added
dro;ﬁwl@@m AGtifre@RBlutioAM L BEMEBILEIfOIMy1WBSHFRRLS-&eBibxh¥phenoxy)-

5.5-HH B T TP BV Rgeemel v BByl gt i) egomethane (3 mi)

undéroicatbachy EmeammateOWad stirt@ironder dce bathefor Temin xhditleena@sroom

hen fi Le b togra
temée_r%él{eh)% ?H%% yc% geﬁlgp Ekgo%mt g% '&Q n[%/ou eldr gntoflce[ water and
extragted with diZC—hBrromthanﬁ add st tesidye Aasrptuhiréd bepoloing chodngptography
to aﬁ%hrz' 3- rﬁégﬁ% fol«nél-ﬁlw}bo% 531%!5%)&%%11% ni?? ‘S'sﬁ'ﬁﬂla?&gﬂ 4-nfethyl-
benzQipp g ﬁﬁwpﬂwﬁﬁb was added to 4 nL of dioxane under
ﬂlDiy’ qunnatéymmﬁiyﬁz ~caitost IShI%fdiréiyeplﬁBn&k%d)f—E SM%/dP@@L%ethyl-

noni t.ored. b Upon ¢o et,i.qn
benigRe 284 ORI TS Jhas evg%ed B P RO RITHE dd fyfD and the
resultoet @mtxeure s roflyaedi for fiay oursas 125 Cnvdhhedcass abetic anhydride was

dlsn?l%Ii L%{u?t 1 *Pésm{h% s{v% 'aﬁéje.fih%% &'ﬂﬁq%ﬁ”ﬁbe ang tﬁ&f%%%@%gdj whh ethyl

eva
acet@@l Ehfm@mbm ﬁ@gacaqo?vyret\@asmd @FQSFG®1V31}DVﬁthh@WeCQ Cl galution

and €hadet. d%edim&h:?)lf')(n ﬁﬁl@x)@agbﬁe&dm&tpﬁéﬂz Qi ﬁl‘lﬁied'f%tyh)éblumn

ester (50% ( DVE
c rqlpjbtogrgplgz (0 | Hp e;rd2|_|zjl fognﬂ@ % ggly:cliqqqy T %%g@ettl)él 113%0 11H-
dibenzo[b,e][1,4]dioxepine-6-carboxylic acid methyl ester (30%).
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3.75 (s, 6H), 3.73 (s, 3H), 2.24 (s, 3H), 2.18 (s,

3H). 30 A mixture of 1 mmol of

3, 5- di met hoxy- 2- ( 5- et hyl - 3- met hoxy- phenoxy) - 4-

met hyl - benzoi c acid nmethyl ester and 6mmol of

di chl oronet hyl nethyl ether was taken in 8 nL of

di chinorl ot AdivemyIFh8-dihydroxe 1 Redimethyl-é t-oko- 1-1 HZ@behzo[b,e][1,4]

r et.r
dlo%ﬁll% *0- ?er&fy'élle%j nehﬁeﬁter tvlzegfa%% eHSitn ?%%gr%gmng 1 mmol
eyasgrddeyand @H&ﬁi ﬁ@b fgyeeal mﬁuteﬁ ehe hEIMQIrP rﬁHaI R @cegize was
addQPH6RCa bfktsﬁlré @@ueﬂ?ﬁin‘g Wapsihg &EithePaArtel &h&fbﬁ%lx&ﬁe% monitored

ers were ara ed, and the a er was
by Rt AoBcedrRIEa dhr G580 Hage Wrothgied Gorag o Q0s and
evapayted Dywe rretadmy esdap:otabr ) SeMoveaacktdiee Thel nesidtie was purified by

colu%ya%ﬁf"o%cﬁg%/ Q%hall & f fo give’ o a?%frc%a 319? B%(?{%X%’ oTrﬁgtP(gxeyZH% cf %1\/\%%1 11-oxo-
11BnéibeiyofiRe]Ebf Jdjdxepingeit mbquyybh@nldxyf)thﬂ eBted(§8bhoxy- 4- met
hwo Z?l;)fdr@)%} g nﬁ@ﬁ&érl 1 9%% L@P%‘);o 1/1\HScﬁbészftﬁe]Eﬂ;

met h 0),9Y% enox di met

dlowp%tﬁwwbowﬁ z%?ild: I%F‘é]ilxi PR Ny 0@5%) e%nd(ﬁ hikrp | 19dide o(250mg) were
take‘ﬁuhf@ﬂhrﬁetﬁyﬂpﬁc@goﬂUEﬂlémﬂdB (3mlT)L ToE miRtur Gaf HhieVRO0°C for Sh

and e itRig ot 3B Hsered it AT e W TrgRd SR for 21

h. WittenQhCreafibie wiae acrhplotedydhs noiiktund eds wodléd &tdamred 36 hfdrochloric
h.s r e a

ac1d‘é\§obee?idli)}Waﬁ ice gétﬂ ﬁlée gmgﬂf'é %H% ﬁgg%%% gv?t hg}gr C te q‘ﬂf; organic

extra¢iavasoyaghett i 1@ tuliiild@lrth wetﬂaucs@wrm@gcswbs %mieum drlowéphate and finally

satupéﬂéd lf)ﬂl&aﬁﬁcpazapblrlé‘cpémn r&f@hé’@fe@ﬂﬁysﬂﬁﬁe The curde product was
th ﬁ%FOX
crysbarkléwé%m u@etay W4to WS%@%%?%OI AP HEAGYT HNMR

(30@dHe d,(IBFHR0): § 2.20 (s, 3H), 2.46 (s, 3H), 3.83 (s, 3H), 6.83 (s, 1H), 7.08 (s, 1H),
104%4§ thyI 2- car boxy- 5- net hoxy- phenoxy) - 3, 5- di met hoxy
-benzoic acid nethyl ester (I mmol) and
dlchloronethyl met hyl ether (2 mml) were taken in
anhydr ous dlchloronethangﬁéﬁﬂ ). The m xture was
1 [ e

stirred and cooled to - nan ice- salt bath ) )
| 3 Jde-d 1 H e Hiaxepine-6-

(0. 5 m ) \’Va§arb5‘>@ﬂ1c]a51darﬂ§tﬁdlQf&@%&@o@ﬂmo Q ; h

rring cont.l nue 0
ﬁﬁ?ﬁor’fnﬁracw@?gnﬂlo tW'f‘%gl’F?‘i?l@?Fgé‘} Z}Mf e{IO‘T‘ﬁ R@Z&@ étﬁB 8 was
added wandistérresafor tsbmﬂalalddﬁdescan|rdomdbﬂnpélaturé1y1’i’feﬁc OHgr (L2mmol) was
[ th ct| ur.e ext
addff e PARAT FEERT RS e hcloth o2 AL ARl W' Upon
comptettien, thp maqgomnmxtmee\namque@i l@wgsmnly of Water sod wxiractedasith ethyl
acetg‘t‘éa’@% e@u\xfrargtslﬁfd Lﬁe ﬁ’a a@ﬁ&f wﬁﬁ‘ gathﬂ@ecf ﬁg'l'iéé? s¥fdffon and

purifie o to af

Satuzal?cgb%t wy dgietovenypnhyd R 0SS iﬁ‘@f %@W@W)hysa satatory

evapirat. Mo YesidtreRAs PUriflRE M Uotunde blﬁ}oﬁfﬁfd@’dph?% Pfovide3a hite solid
£%§O|Utlon of boron trichloride (3 mmol)

PIOYEhI or omret hane (0.4 m) was added dropmnse to a
SIIHNMRd(%)OMHz @@-DMSO) §2.29 (s, 3H), 2.52 (s, 3H), 3.85 (s, 3H), 3.92 (5,

f ol b0 0X henox
S BT A T G 8 T e Yy et ey
(Immol) in dlchloronethane (3 M) 25 under ice bath.

The m xture was stirred ppggflehce bath for 20 mn and
then %t roon1 te oer.ture f?r Z]h pon Cco ol§tloqh

vvlth di chl ommem@raeld raadvltdwerr(esﬂnﬁmd\mmurl fied by

col unmm chr omat ogr aphy
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to afford 2-(3-nethyl

-6-fornyl - 2- car boxy- 5- hydr oxy- phenoxy) - 3, 5- di hydr oxy- 4

-met hyl - benzoic acid nethyl ester(87%. 30 Dry

2- (3-net hyl - 6-f or nyl - 2- car boxy- 5- hydr oxy- phenoxy) - 3, 5-

di hydr oxy-4-net hyl - benzoic acid nethyl ester (| mol)

vwremideatid ¢lmoel) waamhssdiviedan (RBIE )0ndnd KK€©3 (2.4mmol) was
addé{gﬁé&& Ui 31 XEER MRtet &f l’ @erﬁ&ﬁ'a‘t{ulev qlhgﬁ) RU5 IE(E 4#415(5‘17) were

e _excess acetic anhydr]

addedosTheuEcagien aUYEE Wias Hnw@gwédat. ‘J,Qacaﬁdi pmﬁox@fét pwadiéd Upon
compdtion ethBYdactias glidhR: W'ﬂkﬁ)ﬁéﬂﬁﬁtd@ﬂnE %F e andvBXteaNRISHRKl ethyl
SUCiESSI vel gavw th saturat tl?l ution ﬁ%{@@ ¢ d
acetgfe; Lpe Organig davsy ¥as SHIRGIHS g Vﬁé th sefHagstt 3 §plytion an
satupated bried doied avku mihydcdSIIsCMgSOgr @papyrated W@f & ootdtory evaporator and

, 8-di - 1l H
pur&le{)eﬁzo g%e%f%§¥g{a§%%t& %ngé Eé(hd 4)1{0&1 8&%2 d met hyl
e SDVR( G0OMHZBl-DMFO): DL 20 (s, 3H), 245 (s, 3H), 3.30 (s, 3H), 3.83 (s,
4 I 1 lr11- oxo- 11H-di benzo
3H)[%§g](§[]?hﬂ’f6 %ﬁg%&%—%-gﬁ{ gg%ﬁ% g'ci d )r(ret hyl elsterZ
was dissolved in 3 mL of acetone, 1 mmol K2CO3 was

added and stirred for se}z@[nqhem nutes. Then, 1 mml of
d

by TLC. Upomadmxgheaudlethvl Iaseelr(é?amtdoomd Nio)@tl))re was

fT11uE ‘8&%?0&11‘8 W T tgﬂﬁeﬁ{édof a_ﬁg@&%xaet sg&ill?ryto hdt %‘s@q{ Ry

or tore

Exabljple z %@Weph?mﬁﬁ% mabHyH1@1di ve
K)SD 85 fr%t7f(9>8}r iz‘?ﬂﬁj"ﬂi Bsfks %i{)02<9r (s, 3H), 3.85
H-d| nzo[be ]5 ine-6- % cid
(s, 3.]% —(7 7(s lH 7.00 (s, lH 105 (s, lH) 12.39 (s, 1H).
4- For rryl - 3- hydroxy 8- net hoxy 1, 9-di net hyl -11- oxo-11Hd
i benzo[ b,e][1,4] 10 di o%e,(fn Nes 6- carboxylic acid
n

nmet hyl ester (42.0ny) a F‘n um i odi de (250ng) were
3-Btladeaypd -formye-8 smesh oogl- bR e phthiyi-¢ | oxo-diHedibérn]b).e ][ ITAKioxepine-6-

m xture was &}de‘irﬁg aa& eﬁquPeJt&r(C%ﬁpoﬁH&'NBh@ [ithium

i odi de (250ng Xture was heat ed
athig e@np@mdz’stas mepawdew mﬁ@Srqf amr@@ﬁdmssueé%rﬁp dlhas gsed foe

Exaffipid 3R ep@@p Fé@l%g@{ﬁ%hm @%I' nto hydrochloric acid

CORGER Sl £6, 08150100 TR, SR SIS B o1

3H)f 4p0 (2D, #a8 &1, 2FHa6.at & edl) aaq%@usH;@dow@r(s, 1H).
t hi osul phate, and finally saturated brine, and was

dried over anhydrous magnesium sul fate. The curde
product was crystallizedxdmmeddi net hyl sul phoxide to

4- FéPHv‘P %%ﬁ%&!y%&ﬂﬁ&'vdl 9 mrf?etﬁxﬁ“rlz&écim H%OJ b %ﬂq M'Tgloxemne 6-
o

683(s | 20

EKlﬂﬁfEbrﬁp&mﬂl'\@rpWﬂaTé’d'lSy means of a procedure similar to that used for
E %102 1y %&g; théy 1 oIlH—dlbenzo[b el[l,
XA ‘é’iﬁeﬂtereg facing PO aRY i Gt'hyl ester (Con'pound
NGTNMR) (3PeRtbnide DACSE): (3 OremKt) 3Has —dissE0) MeE2(ni, RHDVE2S (s, 3H),
( RO 2 fQr
ZSIesSVer9 ér% At sg ?wg%ﬂmjfg%léaturg ?'1112 OS(EFH{DG%S? (s, TH),
124(0](572%” was added. The reaction mxture was
mai nt ai ned at 40C and nonitored by TLC. Upon

Example 7
4-Formyl-8-methoxy-1.9-dimethyl-11-ox0-3-propoxy-11H-dibenzo[b.e][ 1.4]dioxepine-6-

carboxylic acid propyl ester (Compound No:A5)
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conpl etion, the reaction m xture was poured into 50nL

of water and extracted with ethyl acetate. The

organi c | ayer was subsequently washed with saturated
NaHCC3 sol ution and saturated brine, and dried over
anhydrous MgSO4, filtered and evaporated by a rotatory

30 he eqrop@indr wasT heepared i tdumenss oparprbéaidrdyinglal donthat used for

Exaﬁ% W%%%xlng%%ﬂﬁ%ﬁ%méﬁéﬁ sol | d pr ggu?g 3H) |

3.85 (s, 3H), 3.92 (s, 3H), 667(3 IH) 7.04 (s,
|H), 10.51 (s, 1H), 1238E£a3n_1gg|) 35 Exanple 3

- dloenzo
HRCNZQ 1| 1,41dioxepine-6-

Con'poundl\lo Na}bo&@hé’smdcbmvd:eaen («Eoéﬂmsmi)dl Nowas) di ssol ved

fhlg\/g é QHW‘\)/as Ho’%p%%gd l?y fnégﬂp(if)a er\{)@csed%n%dsgneiqalrh g%a%é's_é{t%g

for sev
Exapplefrensiept neplacing 4diéovithTiwgyliedide.i on mi xture was

”@{M@@MZ 406M8d): 00 &fﬁﬁ Pséﬁh‘%) U&%ﬁll 2H), 1.72(m, 2H),

conpl on, the reactlon m xture pour e
2208 S @55 oo K Br et ) bR 5 Fhe 604 (5 THS. 700 (s 1H).
10.9ar@arH; 12 ayey, 1W@s subsequently washed with saturated
NaHCO3 sol ution and sat rat d br| ne, dried over
anhydr ous MgSO4, evapora a rotatory evaporator
3-Bartaky-pisrinfyl-8em oo ll @anxeﬁwbma{o&qnaﬁhdﬂbémoﬁj &€l . 4] dwdxiepime-6-
solid produc ! (1 30 ) 17614 20 (s,
3H), 2.45 ( arbg i S 5 e rg 3. 85
(‘Bhis gepowdgrms(psepared) by mears qfsl prqcre}iurelsamro‘@ toghat ppgd fo1 0

Exafp®™Pb&eft replacing CH;I with but 110d1de
X%Fornylﬁtg g 3W u% |-1j-0x0-11Hd

nZBMRe (39 1\4]{61 é&é?M%Q) 6% @&758?% Ktc %c?‘fp et yrlddt @P 4H),
1.63(@07llpmumld) Nol#@) 3_’Hj_'1|2347c(@ FGI@)JhB?OV(@S%-D); 3[1&[‘(?%1-1‘)&4 ﬂElﬁnﬂéI) 6.78
ro ur.e r to tha use or a e
(s, 13?::28?(%3&‘57 fé).%%ﬂs% Wi th CHBGRT. | ENVR (300N,
CD3OD): 6 1.37 (t, 3H, J =7.2Hz), 2.28 (s, 3H), 2.51

s, 34, 3.85 (s, 3 2H, J =7.2Hz), 6.67
( # 700(2 1H) fé‘aé’gle(fb . 12. 39%5 1

ik net , : enzo[b e][1 4](11'(;?(6]31116 6-
1, 9 dl met hylcaﬂbbxﬂi@acid b&%l%@ﬂé?—@&n@d&lhw dgpxepi ne- 6-
r.box I|c aci d ethéjd eSteraOSf rrgo nd No:. A3) hTh|
ﬁ% YRGSV 45 REBR ELD D IReHRs A @ REPC u‘i?r%‘l?%ﬂ}Pé atjussd foF
Exahxpldllaicep&eﬁlaﬁmg CHEX avithl penf3/l @dédpt repl aci ng CH3T with

2 3R ogfI BRRGF o (0 Tt sl £y o 210

(s, 32H) 2.44 (ss 38D(H§3 @HPH), 6L (L, (D), b.8BYs, 161)97.07 és, 1H).H)0,32 (S 1H)
10.40 (s, 1 H). Exanple 6
4- For nyl - 3- hday- 8- met hoxy-1, 9-di net hyl -1i -oxo-1 1H di be
nzo[ b, e] [ I, 4] di oxepi ne- xample 11
4-Formyl-8-methoxy-1,9-dimethyl-11-o0x0-3-pentyloxy-11H-dibenzo[b.e][1.4]dioxepine-

6-carboxylic acid pentyl ester (Compound No:A9)

This compound was prepared by means of a procedure similar to that used for
Example 3 except replacing CH3l with pentyl iodide.

'HNMR (300MHz, ds-DMSO): & 0.83~0.89 (m, 6H), 1.27~1.42 (m, SH),
1.62~1.78(m, 4H), 2.17 (s, 3H), 2.44 (s, 3H), 3.80 (s, 3H), 4.11 (t, 2H), 4.22 (t, 2H), 6.97
(s, 1H),7.05 (s, 1H), 10.31 (s, 1H).

Example 12
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carboxylic acid propyl ester (Conpound No:A4) 30 This
conpound was prepared by neans of a procedure simlar
to that used for Exanple 2 except replacing CH3T with
propyl iodide. "HNVR (300MHz, d(,-DVMsO: 6 0.97 (t,
3H, J =7.5Hz), 1.72(m 2H), 2.28 (s, 3H), 2.51 (s,
4- FQ‘iH)VJ 3%\M3§ﬁﬂ)_._ﬂﬂlfﬂ¢thﬂﬂﬂ -0xDb- tﬂiﬂiﬂhmfﬁ efl1. 4(1éloxemne 6-
g é4)ExaE‘poo E%OMC’ aci'cpbe%%vl(ﬁter Eééﬁlpoulfh%ﬁ & %Os S,
4Ty ﬁwpommsr%sz@ﬁrqd oy st prwedbls@cﬁl@ﬂ,%rrteéwylsqd fiqr o
Exahipenz @)[d%pleﬂe[)ﬂacﬁﬂ; @H&X Q@ﬂhﬂfénirl beghfdexyl i c acid propyl

P TSlos GOTRRYT 4 ARSE) S 2o oa SR PP B R) §R 6 s34 s,

2H)Fs a4, @ H3, 2Xc@pt Hy, gadingnChBl), Mi.2dy(sptidpy| i odi de.
Exanple 8 5

4- For nyl - 3- hydr oxy- 8- net hoxy- 1, 9-di net hyl - 11- oxo- 11Hd

i benzol b, e] [ 1, 4] di oxepi Aeadpleckr boxylic acid butyl
3-BESARIxy(LRIROURI &R6A8) 9%%99@?%5&6"1m%bé?{zsl%aef]ﬁ%]mbxepine-

means of a rocedure simTar to t hat used for Exanple

2 except i : ranll BIHNVR

(BRIO MR o@ﬁm ar@l le &Zar(stof a%irbce@lure@nﬁﬂ'lir)to tHat hdddfor
251 (s, 3H), 3.83

Exaf“gqe %%Cep%%’@c‘;% C}%SQW“%‘ bﬁézléiﬁ‘)’ml '67 (s, 1 H, 7.00
(s, I H, 10.51 (s, M, 12 40(s 1H). Exanple 9
3- But oxy- 4- f or nyl - 8- net ¥i L%dimsthyl-li-oxo 1l H-di
car

benzo[ b, el f1, 41 di oxepi ne- oxylic acid butyl ,
4-Feratyd3- h\(dmwvﬁrmethqxv 1A9i-d1methvﬂh1 1soxm hddndihgnged 8. efld eddipsepine-6-

by ”Earh%r&fxvf(l%mﬁ&%%@xﬁi &hblagrceiaf)e (tdmpouﬁ@%f@z)
Eﬁ%npl e except rep]acing T wth but ﬁ%ll I odi de.

M‘«{DIPWW&S AR mezglso) g—mogpgu](et simjjar tg at used for

ExathpBd2 dxcdft feprcing H;1 withGehyl 26k6foprbipionate. 17 ( s, 3H),

2, S 80 (s 1 23t

2afiagithe, gt 390 oot o a8 3ihis 45 gy o
3.84Esad), ¢.180q, 2H), 5.21 (q, 1H), 6.85 (s, 1H), 7.13 (s, 1H), 10.25 (s, 1H).

4- For nyl - 3- hday- 8- net hoxy-1, 9-di net hyl -1i - oxo-11H-di be

nzo[ b,e] [I, 4]di oxepi ne-6- carboxyllc acid pentyl

ester (Cbnpound No: A8) ThigPkolpound was prepared by

maeslrﬁth@vealﬁgﬁﬂ%m% mfbﬁﬁvlt@nfeﬂﬁ)&VuS@G1Iﬁé¥ﬁvldlad5oxo-

U168 (1 2H) 210 ﬁs,BgH) 2.44 (s, 34, 3. 83
1%11 §§}_%ngounldpbzas reparel_& by 1%ea8n6s o(fsa proc'EDdUre sngqar(t% ’that H)séd for
Example 3 except replacing CH3l with ethyl 2-bromopropionate.
'HNMR (300MHz, d-DMSO): & 1.19~1.24 (t, 6H), 1.53 (d, 6H), 2.22 (s, 3H),
2.45(s, 3H), 3.85 (s, 3H), 4.14~4.20 (m, 4H), 5.17~5.26 (m, 2H), 6.86 (s, 1H), 7.13 (s
1H), 10.24 (s, 1H).

2

Example 16
4-Formyl-3-hydroxy-8-methoxy-1.9-dimethyl-11-oxo-11H-dibenzo[b.e][ 1.4]dioxepine-6-
carboxy-(3-ethoxycarboxyl)-ethyl propionate (Compound No:B4)

This compound was prepared by means of a procedure similar to that used for

Example 2 except replacing CHsl with ethyl 4-bromobutyrate.
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Exanpl e 11 30 4-Fornyl - 8- met hoxy-1, 9-di net hyl -11-o0xo0

3- pentyl oxy- 1l H di benzo[ b, e] [ 1, 4] di oxepi ne-

6- carboxylic acid pentyl ester (Conpound No:A9) This
conmpound was prepared by neans of a procedure simlar

to that used for Exanple 3 except replacing CH3T with
péMMR (oM, dsHNNRO):3D0NHIZ(t, 3k6), DMBQ)d, 381)0 1880+, 88) 320 (s,

3H)6b")41 éﬁgziiﬂ 214§f€s (3Hj %) §Jr'ls 3§I§5zé bo @@Egi) 74%% %H') 6,80 €s71H) 7.10
¢

(s, )2120 (s, 2H). 697 (s 1H)705(s | ,1031(3
1 H. Exanple 12 28 4- Forrryl
- hydr oxy- 8- met hoxy-1, 9- Eey -11- oxo0- 11H di benzo[ b, e
101, 4] di oxepi ne-6- carb {ci d benzyl ester

( mﬁnﬁﬂm@lcd‘l@oﬂ@brmw ¢-domou+8dmeche x 111 e dineth iy lrm;anlslH

(30|sz d6- DI\/SO) 5 2. 19_@_)3H) 2. 44 (s, 3H)3 81
(f’hls §(’>'H1%0L§1d3)5’as é)ﬁﬁpargd'gy m@aI%Abf (aipi)roé'eh%re stllrér t(ﬁhat 1EDg for

ExamthBz 9);C@R‘y1‘_eg]_af:1§g @1131 g\am%){l bromobutyrate
- HINIORA (30eMTY4, - d L Do) 1 $H: 02 herszo| b, 1] (t1 3% di 98epOO&m, 4H),

2 154y, 331>°2;78°%§% <€ea2ﬁb%e%eﬁe%ﬁbésiﬁe§n B gh) +05-4.09

(q, Zipr#128r(t, 28t hd (susHY 7@ (s, Btpripl3e (8 léibcept repl aci ng
CH3T with benzyl brom de. Exanpl e 14 15
4- For nyl - 3- hday- 8- met hox 9-di met hyl -1i - oxo-1 1H di be
nzol[ b, e] [ I, 4] di oxepi ne- Gzia@@ifﬂob%(y (1
3 H%HJ&%MCI@QJ%%%&)/ eﬁid%méﬁﬁfeﬁﬁvﬂ é%ﬂﬁﬁ%@ B@ne@ﬁx)l l-ﬁh<5>§) 11H-

I'OCG ur.e Slm ar

" _' ,
eThy |st1r2rn§ rs@lﬂiﬁl@ﬁ @ppwﬂ@h@ ac1d'ﬂ‘i||‘qﬁn61§@ﬁ) M‘Hénol@@g ﬁE)) waS aﬂd&QZ
amlég-gtfa }_%’(1 gpﬂc?l).gﬂffge%%l’on Z\ﬁ)s ’Stl _eckff)r E%I;f ap ﬁj)l’lr éﬁlg ée%%?n was
add&Hyith iodi@rn(tw;rohyldlyide Wmael(wdedidp bathExahyyired X6r additiona} 15min
undg‘} E&Peﬁ'{i RRX Mfeﬁ ﬁ%wl foeltegé%)@@r'ndg'hft of 6kt t%ﬁl%?étlﬂ%XWager %3 gdLr)qwas

add‘i’drlﬂtﬁ S@éﬁ@@["tﬁseﬂ}ﬂﬂlﬁ@l teiacptepl haitg-dilateddil, Adl ofthe sdyend mise
rem?S\Yéd)byelbrh‘ﬂr e%@b@foﬁ Tﬁ%%&@u@@bas ARl NIVEB In ethdrd] eIV er

ared me roced re simlar to that.
anh{@%‘t‘ﬁp neSIE}?a a gﬂ%‘?geﬁ‘?’ q@émraf@ ,k@ AEPERY QYAPATAERTHY give a
whit2-sbliépogiuopi onate. ' HNVR (300MHz, d6-DMSO): 6 1.191. 24

(I‘Fgg@[#)(soém?? gd%@)zé?z (?oz(s . %?)11(% 3@{)‘2‘2%? “. 35%3 56 (t, 2H),

3.708(sg¥H), ¢, 121(59)2H)74 23 ({, $H), @@0 (s, M), 8B @4{H). | H).

Example 19
4-(Benzylamino-methy])-3-hydroxy-8-methoxy-1.9-dimethyl-11-ox0-11H-

dibenzo[b.e][1.4]dioxepine-6-carboxylic acid (Compound No:B7)

This compound was prepared by means of a procedure similar to that used for
Example 18 except replacing ethanolamine with benzylamine.

'HNMR (300MHz, CD;0D): § 2.14 (s, 3H), 2.37 (s, 3H), 3.83 (s, 3H), 4.32 (s,
2H),4.44 (s, 2H), 6.55 (s, 1H), 6.89 (s, 1H), 7.41~7.43 (m, 3H), 7.57~7.61(m, 2H).

Example 20
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Exanpl e 16

4- For nyl - 3- hday- 8- net hoxy-1, 9-di net hyl -1i - oxo-| 1H di be
nzol[ b, e] [, 4] di oxepi ne- 6-

car boxy_(3-et hoxycarboxyl)-ethyl propionate (Conpound
No: B4) 35 Th| S conpound was pr epar ed by means of a

g'ﬂg Q;H)n,pogncb @vaé Sprepagq:q} by gngqlS(Qf a mcedgrmgmelgr tcg |1.})at u6sed for
Exa pRA1 4 &ceﬁ%plaé‘in%;[/lﬁﬁelaﬁh% wwith RN Jethyd @hyl&e&anﬁﬁ%

DT s OFn ) c b A RS i dse £18. 47 @

4H)neshyd, 2HY, m&({mr} 3.73 (s, 3H), 4.10 (s, 2H), 6.27 (s, 1H), 6.61 (s, 1H).
e [ I ne- 6- car boxy- ((3-et hoxycar boxy
EL %ﬁe%f;lﬁgﬁj cl)ﬁéaﬁlc(eﬁ)(%%g nd No: BS This conmpound was
prepared by neans of a procedure simlar to that used
for 10 Exanple 3 exceptEXglgl @ﬂr ng CH3i with ethyl
4- br onoput yr at e, ( X
3H) 3-Hb /drexy-3-+methayy- . s rinpgyethy
238-2 d%nécﬂb eTﬂT')4]d18x&ﬁne( &cal%U)&Vh@aO&S( @c&np&ﬁﬂi,No B9)

grlg% c(ogl’po&ng_ﬁ :wa§ %@pa{%cp %y l_lﬁl’eanfocgtg §cf>_gep%e_ s1%1gﬁ%ﬁ]§t eused for

ExaﬁﬁleSI-S-bmtept)qyplécing etatolamoreywith aniline.

o::i%@ﬁéi Xi&v@og‘% E%V(slr,ﬁ%di RE%EH)! 8 79%0 g 41 (s,
2H);l6 Zf?eﬁ 6: (Q@H)Té 73 (stlithr §.Ag (ts8Hlt i on of
psoromc acid (1 mmol) in ethanol (25 nL) was added 2-
am no-et hanol (I mml). The reaction was stirred for
hal f an hour. The react ifd D0 added with sodium
3-HodoRy-@F i et@oX ¥ 44T mpthér gethyl BeinBpinkthy BRI -glirh &theld] I 6xo-11H-
addi t 1 gnal % under Lce bat h an&i hen aI Mo 8 to
r eact dibenzol ] ne-6-carbod (,onipound N
ablde domphends wastprqrarwhbyauemsfcpfeaj ptr«zr:eduml-lslmﬁlaﬁ tcwrtllldu used for

Exa%pi@f@eﬁé%r reﬁ!?hngfethtaﬁﬁarﬁﬂle%m 2 fffkthoxly ediRy rotary

eva ue was sso I n et hanol

aJrH\]MBr SQONFEr dsANUED 0bi3- Wa(gnéHD Lﬁﬁ’-‘s(ﬁ 3abe3-20i (L.t B Ded;30 (s,
25
B e e B, TR ED06 S RS & 2o06
(S 3H), 2.21 (s, 3H), 281(t 2H), 3.56 (t, 2H),
.70 (s, 3H), 4.12 (s, Hdmpe284 (s, 2H), 6.40 (s,
3 }fyd dxy(% é}.%th%xy-l d—%unelt?l)a(\?q&quo 4? [(%O yrrol-1-yl-ethylamino)-methyl]-11H-

CITZYy T alfr1TO=1TeLT1

r oxy glitrenrd{brel{] H]dionénied- ﬁwhr-bloxvlax)(md_( ¢pmpound No:C1)
dl"llﬂfgség%guﬁd %\Jasf\ﬂio%a‘i’ B nrﬁeﬁlsc(ﬁf Pgﬁ(ocedure similar to that used for

ound B7 TIS Cco a‘e are
ExapmplénkS ocef rspléeag grhanelpminegyith pe/rraklmyké yiagpine. Exanpl e

118me§rtoomm A¢IDNSOY:enobam, menwe tih (hesrny haoi (rge3H) 3.22 (t,

2H)3§'g'g5(§ 8%%?5) 3%?%0%1) 93?(31%1856 st 10820 &S 1mp

Example 24
3-Hydroxy-8-methoxy-1.9-dimethyl-11-0x0-4-(prop-2-ynylaminomethyl)-11H-

dibenzo[b.e][1.4]dioxepine-6-carboxylic acid (Compound No:C2)

This compound was prepared by means of a procedure similar to that used for

Example 18 except replacing ethanolamine with propynyl-2-amine.
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35 2H),4.44 (s, 2H), 6.55 (s, | H), 6.89 (s, | H),
7.41-7.43 (m 3H), 7.57-7.61(m 2H). Exanple 20 30

4,[ (2-Di et hyl am no- et hyl am no) - met hyl ] - 3- hydr oxy- 8- et
hoxy- 1, 9-di net hyl - 11- oxo-

11H di benzo[ b, e] 11, 4] di oxepi ne-6-carboxylic acid

( ww&mowasl); -DIVIF®): cdBPOURI3 MBS I epaHed3 By (sre&bs 3.85 (d,

0 t hat used for Exanple 18
2H)’e{l<'é§6t’ ?@’effjgic’:ﬁth%r]téhggls o ne with N, N-di et hyl

et hyl enediamne. 5 ' HNMR (300MHz, d6-DMSO: 6 1.02 (t,
6H) 2. 07 (s 3H) 2 23E(x§mp@'ﬁ5 2.67 (q, 4H), 2.83

: 2 )-cH 3 4 .4, oy)-pl enml thvl] 11H-
116 Hﬂ%nzcﬁﬁ el [Ezdadlrbk@olﬁe% J:@rb3xH1c dﬁﬂ/(@en‘midde\Io C3)

enz\al'[g‘éurt]cf _)Est Zd 8;9 )éé)zde %?/nef%@é c?f(%gﬁ)g@ehlrl% s1lnlla1H'to that used for

Examphq 1 oCeptyepiadng emyolmu@ veittmpopireeiliveesnige epar ed by
"I‘i‘—ﬁ@ﬁ[RO%OQNH{zOQi%‘i'}MS(e)?' EloAI (st O} @17 E’é%‘{"l)f §>f73 (EXﬁT}JM% (s,

exce repl aci ng hanol a ne ‘W th ani Il

2H)( 840 -2 H). 60 Dids ). 7S (sp6H). & 403d) 2H)z 13 (s, 3H) 3 74
(s, 3H), 4.41 (s, | SZH) 6.39-6.43 (m 2H), 6.57
d, 2 6.77 I 2 Ex le 22 3-H
<(3Iyroxl;)8 nmet ho>((§ 4- [(2 ;f‘yiet hl;l) am ng;mrr:t hyl -1, 9-

d4 fféBthmdth\HamMm—ﬁrﬂ)b#lammo) aminomethyl]-3-hydroxy-8- methoxv-l 9-
i 8 l'_lc pin@! 6b93fbox 11c ac1d Compound | ¢

n"élamoafpoancbm@eumaée% |bm maafnsmf 3 rpa@cedwdsmldﬂr tehatpised for
Exallfi%leem:&&%ptrr@ﬂlaﬁﬁg @ﬂlaﬁ&l@ﬁﬂﬁlﬁm Nq\ﬁ@ﬁrh&h lpro lenedlamlne

‘(zlgﬂ\%f@; ooV @g—Dl\égf)‘)) Ay ((nt 2}1@;@10% 33(;{)(;34 (3,H5H) 965 s,
O 6 (o 11y, 25 Exale 33 S-H dy roxy: 8- nethbx
lH) , 9- di met hyi - 11 -6xo-4-[(2- pyrrol -1-yl-ethyl am no) - net
hyI 1-11'H di benzo[ b, e] 11, 4] di oxepi ne- 6- car box
1, 4] di o( Compound No: C | 'gy, n‘?r €£onpound was prepared

ar

by nmeans of a. procedure SI to that ~used for
avitlepropylay A damegihylhl1-oxo-11H-

2- pyr rd@denzd[b eY[ll éﬁ&B){é@ﬁ@ G%arb%th(ﬁa No:C5)

a5 C@F?,poulmwas sp.rém of B l?ﬁ%nse?%% pggcgbﬁ!ﬁrég%é%s to dfdgpsed for

Exa(n@le PHxceft. r8pladiag efhah)lamihe kit Smmbcﬁ)loprEpaiie’pl e 24 3-H

ek S OB MO BTE Y 71 S0 H BB HR 30D 2 09
(s, 6H)43. 626@91‘@0414\@(‘602@2)6 msslfdbﬁpiﬂt(ﬁ,dlﬂbas prepared by
means of a procedure simlar to that used for Exanple

18 except repl aci ng ethanol am ne with
propynyl - 2-amine. 31  Example28

3-Hydroxy-8-methoxy-1.9-dimethyl-11-o0x0-4-[(1-phenyl-ethylamino)-methyl]-11H-

dibenzo[b.e][1.4]dioxepine-6-carboxylic acid (Compound No:C6)

This compound was prepared by means of a procedure similar to that used for

Example 18 except replacing ethanolamine with 2-methyl phenylethylamine.

Example 29
3-Hydroxy-8-methoxy-1.9-dimethyl-4-[(2-morpholin-4-yl-ethylamino)-methyl]-11-oxo0-
11H-dibenzo[b.e][ 1.4]dioxepine-6-carboxylic acid (Compound No:C7)
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"HNVR (300MHz, d6-DVMBO): S 2.10 (s, 3H), 2.34 (s, 3H

3.76 (s, 3H), 3.85 (d, 2H), 4.16 (s, 2H), 6.71 (s,

1H), 6.85 (s, 1H). Exanple 25 5 3-Hydroxy- 8- net hox

-1. 9-di net hyl - 11- oxo-4-[ (4- sul fanoyl - phenyl ) - am nonet h
yl]-11H di benzo[ b, e] [1, 4] di oxepi ne-6-carboxylic acid
(Cospompduib vx@S)pré’Ibursd by npeam dofwaprered pr sohilby tcpmlm'usused for

< t r
E aﬁl 121 PELE dr\i‘%lgmﬁg '@ihﬁ%ﬂ% glr% \ﬁlgﬁ%m hélﬁ ?‘I gﬁéﬂ?ﬁ e de
mmw%ws "HBSORBORE 1B &, GBI 342365 . 19 r5q-2 53y, 4H)
2.7982/3 SzH)3F51)31~§34Qt C$), 3. éﬁLﬁﬂ (m64 ’_?)73(@, (sl 3H|) 4457 @32H), 6.70
s, | H), 7.40
(s, L ?? 3 thylanlno propylanlno) anlnonethyl] 3 h dy
roxy- 8- met hoxy 1, 9-

di net hyl -1i - oxo- 1IFLd|b§§%%%p f1, 41 di oxepi ne- 6-car bo
X IlcaC|d (Cbnpound No: 'S conpound was
pr epat 3% dime ethyddminomethyt 11 {0z ed
for %l‘t%?é % eﬂrﬁ 4%6 ”;mer G«%%%Wl@c &ﬁ&‘é@@h@éﬂnﬁ%&b@h

N, N- di met hyl pr opyl diram ne.

d”ghlg)m@pou@ wag Eprgpﬁrechhy mganfoof(@; pr@q.q)il(lrezmglgflal( o tl@q)used for
Exaripfb1 § Sucefttieplading 8th3n<ﬁ8m(d&w12ﬁ‘%eth?la%m8 09 (t, 2 H)

SO e SR £ g 2 5 3

3H); 846 a2 H3 -t (soXH)H,17, 8- @dj et hyl - 1i - oxo- 11 H
di benzo[ b, e] [ 1, 4] di oxepi ne- 6- car box
1, 4] di oConpoundNo: C5) Thi s conpound was prepared by
means of a procedure si mxRapledl t hat used for 25

Ex5apA S xy-4-(R6BRIMY lahfiRb-Afek

am nocycl o ané.. " HN
(m 7|q;yb @pl&%e_!“(lﬁ'id g;_gpme,@@&r oxvyli
]

3T18R obi:hpoi?pﬂr@ wad . pFepdrad b? HhearS. &2a (p‘ﬁoceﬁtrl)e sihilaT t(ﬂ $hat used for

vl [ REERy R R r SR PR h e
ar ¥R (BOONHz IdsBPMEOhen S[l(debH), 2.05 (s, 3H), 2.17 (s, 3H), 2.36 (s,
1 b I ound No: C6) This
1H); 341§tggsni@f 2H?5Q§N%yH§E%@8q 5! rTBrocedure s?nllar
to that used for Exanpl e 18 except replacing
et hanol am ne wi th 2- met lyhmphesy! ethyl am ne. 35

o e eV b3 dropimathory ] st Lasr LBy
am no)dihmthbJeﬂllHdmmemme 6- carboxvhc ac1d (Compound No:D0)
'@)9 %nzﬁé)abe%s[ d %Xerglearh (?f' g boe)c(iM I glmalg 90 that used for
( IS conpound Was pre ared by neans
Exammleal exsepidaplecisg mhlamlammetvhlah ethglethifeor Exanpl e 18

e anql t
bﬁﬁMR |ir@ﬂ-$g?3 @y@qmr@{)‘ﬂfz ol (% 3, 2445 3H():D3 (q 2H),

3. 876(2 alg)pgs/ts (s, ©.72%s,(1&D). 3§ (s, iH%O 2. 54 (m 4H),

Example 33
3-Hydroxy-8-methoxy-1.9-dimethyl-11-0x0-4-(piperazin-1-ylmethyl)-11H-

dibenzo[b.e][1.4]dioxepine-6-carboxylic acid (Compound No:D1)

This compound was prepared by means of a procedure similar to that used for
Example 18 except replacing ethanolamine with piperazine.

'HNMR (300MHz, CD;0D): & 2.12 (s, 3H), 2.30 (s, 3H), 2.67 (m, 4H), 3.05 (m,
4H), 3.78 (s, 3H), 3.89 (s, 2H), 4.48 (s, 2H), 6.69 (s, 1H), 6.91 (s, 1H).
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2.792.84 (t, 2H), 3.31-3.35 (t, 2H), 3.69-3.75 (m
4H), 3.84 (s, 3H), 4.47 (s, 2H), 6.70 5 (s, 1H), 6.95
(s, 1H). Exanple 30

3- Hydr oxy- 8- met hoxy- 1, 9- di net hyl - 4- met hyl am nonet hyl -
1- oxo- 11H di benzo[ b, e] [ 1, 4] di oxepi ne- 6- car boxyl i c

aci d (Conpound No: C8) 1ExTmipEe Tonpound was prepared by
MeaND Bl AnBRARGHNL 194 Al mL o 17D iR .01 oxBXATP! ©

except repl <':llC dg et nago am ne Wt nyl am ne

sozbie][1dddin H
21188 c6ﬁ1 o@ﬂf@ wad- }_fgpa(r& by%h&ans“ef"r@ &edgﬂé) 31m(15la17 40 (tl$at uked for

Exa%lfyl 84%?@65?%&9 SRR ERERY ) SBUNAHEYy -1 o- i et hyl -
| TFROME- (3DBMIH b:a-aa@@[)bé epai] awn, 6H§3,|:2 TRetsBIHRMPRI(s) FH), 321 (q,

db
0t S5 PRt & e 0 &y BB O " Beampl & 1o

except repl aci ng et hanol am ne w t h i sopropyl am ne. 20
" HNVR (300|\/Hz d6 DI\/SO) X§m163315(d 6H), 2. 05 (s 3H),

2.17 gs (s, 3H 2 (s
2|_4.—(te Bglgllamlnorme.ﬁhvl - lggir(pw -maﬂxoxv;—:lyg eﬂmlell -oxo-11H-

4- Et hﬁﬁtﬁ?mﬁﬂ B@Wlh&ﬁloxepme 6- c?rboxvhcl acid ( Compound No:D3)
| e - 0XO0-
dﬁﬂér??ﬁt%?“‘i%& [Vap, %f%f%&gﬁs.lﬂ%a B @Wfivf@ e to that used for

Exa(n@dn”rtﬁ)mdptl‘ﬂep@@)lg Ethasolemimepovitidteraiutylemper ed by neans

t I
em @% acr n? E p1 éam n 9H? lJ Esr I%@X%g? 2 %ﬁw&'% s,
3H)($@©|&ﬂr|2H)c®@@ts) Hp 6180a(s( ). 3H), 2. 24 (s 3H), 2.44 (s,
3H), 3.23 (q, 2H), 3.87 (s, 3H), 4.48 (s, 2H), 6.75
(s, I H, 7.22 (s, I H._ 30 anpl e 33
3- Hydr oxy- 8- met hoxy- 1, 9@ Wi- 11
4{@>anﬂvl(tﬁb¢i@i1ﬂ2uﬂrﬂeﬂrvw3‘ﬁﬁtlwkx) -8kmdthbky-1.9-dimethyl-11-oxo-11H-

pTlms @dmpeumd lwals a:rrepanect Ibat meps® doff i) rproc}:EuIExam[dlae td_ @hat used for

Exa%?ﬁ_ﬁ{c@%?gg gﬁ gﬁ‘&lgﬁl?@\% ﬁi%rl g%@; ffh%' ”e HN'VR
HINMR) (308MbE, daPMSGY; 5 2071, 113), 228)(s. BDed 5@§t 4@194)3 02 (t, 4H),
3. 474(s4ﬁ{1$ 73%&')3H)64 68 (§ 21)! 652 (56 183, 438 (sl m?] 7%@3&(91 SH).
Di et hyl am nonet hyl - 3- - hydroy-
9 d| rrethyl |l I -oxo-11 H
di benzo[ b, el j |, 4] di oxepiBxampieccit boxyl i ¢ aci d ( Conpound
%Ilcr gé)i %puh;gg{/ % qg?l%ﬂlgyllg\%ﬁ%/@r&gg%[lggt}lg%w rl'r,%gcﬂfcheﬁfvl-% -ox0-11H-
dlbenzo[b,e][l,4]dioxepine-6-carboxv1ic acid (Compound No:D5)

:’()

This compound was prepared by means of a procedure similar to that used for
Example 18 except replacing ethanolamine with cyclohexylmethylamine.

'HNMR (300MHz, CD;0D): § 1.04~1.32 (m, 4H), 1.36~1.87 (m, 7H), 2.25 (s, 3H),
2.45 (s, 3H), 3.00 (d, 2H), 3.87 (s, 3H), 4.48 (s, 2H), 6.76 (s, 1H), 7.27 (s, 1H).

Example 38
4-[(3.4-Dimethoxy-phenylamino)-methyl]-3-hydroxy-8-methoxy-1.9-dimethyl-11-oxo0-
11H-dibenzo[b.e][ 1.4]dioxepine-6-carboxylic acid (Compound No:D6)

This compound was prepared by means of a procedure similar to that used for

Example 18 except replacing ethanolamine with 3,4-dimethoxy-phenylamine.
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5 Exanpl e 18 except replacing ethanol amne with
di et hyl ami ne. ' HNVR (300MHz, CD30D): 6 1.34-1.39 (t,
6H), 2.18 (s, 3H), 2.39 (s, 3H), 3.21 (g, 4H), 3.83
(s, 3H), 4.58 (s, 2H), 6.56 (s, 1H), 6.87 (s, 1H).
Exan'ple 35 10 4-(tert-Butylam no-nethyl)-3-h dy
r GRYMB- BOONGIzy -cs-MEOME Byl6-(s) 3dX -3 1 Esrr 3t)bang df. B3 B.78 (s,
I P r 4ag!
3H)] 3§£g§ 38, 45‘73&62?12 @%?Q@jg;(eaﬁsﬁi @%‘aipF(?glC dé&?le E@)lHThé 89-6.72
(m, ﬂH)t%%%(SulJébl for Exanpl e 18 except repl acing
et hanolam ne with tert-butyl am ne. HNI\/R (300VHz,
do-DMSO): 6 1.52 (s, 9 S, 2.41 (s, 3H),
3.83 (s, 15 3H), 4.31 am@tﬂ) 666 (s | H, 6.86
(ds[(24CarhoxyEX Sndipheh &6 - ghend laBen@)yihethiyl]-3-hydroxy-8-methoxy-1.9-

dinREHy#4 il.-.r&lo-:l}i H—%BQI&'O{BJ%T né}%}loxregf%:ééﬁﬁgxr{'ﬂé acid (Compound No:D7)
-1 ,79-4arirret nytl =1 I'=-0X0-1T1r+ UuUroeiZoy o, ]|
| Thi} dioowepiich evas - prepasek iy i veansi of § QoogsduniedsiolaDa) the@ used for
Exaﬂﬁ!eslfﬁé%@&% ad eﬁ%ﬁcﬂ%ﬁ{% \?i)[h ﬁ%ﬁf‘ﬁo afs_ cﬁnﬁf%&?%@ﬁfmc acid.

Slm ar to t sed rep

t
HTRMB oM DVISAYH 25y TS 7ot CLRGR, 1 S60MED. .55 G
3H)AS 9GO, B0R(sO7HY, %, 673! 1H)2 728 ((181H)3H)3o 2. 152) QtSS(MH)
3.02 (t, 44), 3.47 (s, 3.73 é) 6 (s
2H), 6.52 (s, IH), 678(s I H), 721731(m 5H). 25
Exanmpl e 37 44-[ (Cycl ohé&gghmprd(ho) - net hyl - 3-h

4-[?1—,%%%%121%3ng-tDHQﬁ&llaﬂn’ngi ﬂieﬁﬁﬁfé’ lhv!irog;y %Xl%et!hl)gfb l 9 dlmethvl 11-ox0-

i benzo 1 | OXEP Car boxy Nex

( Conlalitibe

ofhig BHPSEEH s Sﬁr%dr&f b?gnm&ﬂnlgt ofu§ %%Je@ﬁre ﬁ?ﬁfﬂgplt@ tHf used for
Wi t

t I t
Exawiqe&@sr@ptﬁgg h@n&%hﬁgo amge mmae‘%@w plghztan)ine s
1THOMMR2(300MHH)de-DINSO)-. 82.14nts, THI),,2 25 25 368, 2.36l)s, 3H), 487 (s,

s antion Sy e o] g i b, 20

4] ( 3, 4- D met hoxy_phenyl am no) - met hyl ] - 3-h
dyr oxy- 8- nmet hox 11, 9-di %%ieﬁ oxo- 35
11H— d| benzo[ b, e] ,4]1d| oxepl ne- 6 car box I ic acid

M AHNY L i oKD

11H-

of {@1&%@&5 reﬂlﬂ']di‘i‘tbk@ﬁné—@-chﬂ%kvﬁbs&% (Cmp oAy Bo1.8
cep re cilng e a am ne
S GomeOREk ) r%ﬁmr%ﬁﬂ]%ﬁ enealy ﬂmwif‘éwwﬂaaéo Bhsysed for
Exaﬁlpl?e IBexcspt r3plhcing ehinglaminghyith 3-cohol- phen§lﬂ)n1né3 78 (s,

Z
Sk Bhokfir, pyor .30 Rk & SreaE s @ ylfesa
2H)(6 59 (s)1 H) Bx@hsl, éH3 . 20722 @ar2bbx7. 17 (m, 1H)
- 44, 5-di net hoxy_phenyl am no) - net hyl | - 3- hydr oxy- 8- net ho
Xy- 1 9-
di met hyl - 11- oxo- 11H- di b&28Pks 44 [ 1, 4] di oxepi ne- 6- car bo
4- wyloaeb@@inn{e%W%&ﬁivlman)netM1 §-h9@1ﬁ%10180ﬁem@§\/-1 9-dimethyl-

pi. ‘;:(lcr) el(iiHch benn% e]Pl 4]%1 Xre&%g- l-'Icrar oxv 1C ac1d (&8m%gl?lgd No TE%)

This compound was prepared by means of a procedure similar to that used for

Example 18 except replacing ethanolamine with 3-amino-4-methoxy-benzoic acid.
'HNMR (300MHz, de-DMSO): § 2.24 (s, 3H), 2.42 (s, 3H), 3.86 (s, 3H), 4.01 (s,
3H), 4.93 (s, 2H), 6.68 (s, 1H), 7.19 (s, 1H), 7.24 (d, 1H), 7.97 (s, 1H), 8.04 (d, 1H).

Example 43
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Exanpl e 18 except replacing ethanolamne with

2-am no- 4, 5- di net hoxy-benzoic acid. 10 ' HNMR (300MHz,
dé-DVMBSO): 6 2.23 (s, 3H), 2.41 (s, 3H), 3.86 (s, 3H),
3.88 (s, 3H), 3.96 (s, 3H), 5.05 (s, 2H), 6.67 (s,

I H), 722(d IH) 730(s IH) 758(3 1H) Exanple

dyr ox ﬂr&nga B Qﬁﬁy hrogerﬂh thr}f)lox{rlrc! adf an]réodn No E 1)

i Hdi benzo[ b, e { I Nne-b-carpoxylic acrd
(Ao SN@ﬂ%pf mr@n@cﬂ%&dnemwasn srhép%lr(éa n69 wrsadded
hydfkind lRiR&edUhRobi Thd Rhctidh Wikakirted €6+ a0 an Ho(@BRd Brodfored by

aci hanol am ne w t
LGBt cpmaRaiian. Hhelhr SIFHE W RR Cdsooiy c¥orise Thes
residieldlas(redis@)ed id eBfandlsandUrded oReddmhfdrous hl)agné&uﬁﬂ sifl€ate, filtered,

and% poyﬁﬁ:c? %?& %o&ar%/?ra%_‘?toﬁ%y El)%il akgzﬁute Szpir(a p(rgduc 7.50
HNW@W@@MW&@ 2r9§t(|syBH}g 234 (s, 3H), 3.74 (s, 3H), 6.54 (s,
1H)dg|79§§/-1§r)r@gj18x % 9-di net hyl -1 1-oxo-11H
di benzo[ b, e] [ 4] di oxepi ne- 6-car boxylic acid
( Conpound No: D9) Thi s conmpound was prepared by neans
of a procedure simlar tgagaﬁllpangsed for 25 Exanple 18

2 AICL s (RZepome
(s, 3|d)ben20[13431 f(lsﬁﬂdrﬁkbmn686&5rbbsvhc3i\t)d ( @orﬁrdodnsl No EE'I)

61"}%? c%ﬁispohrg%as %rgl%i&gggy me_gns & 2 %Zoc%aurlengrm%'ip to zha]f used for

Exam@!e(@ wemwagngrhydr@me briéaiel aith plegnyhierdigging- h dy
d fm&s@b n@bhb (s 3H) 240 (s 3H). 382 5, 3H) 6.80 (s,

1H)Lé?é| O {%H dl@’enzo%@ ]:Ig) %é“ﬁk@ %vé% SprlélSar ed by

means of a procedure simlar to that used for Exanple
18 except replacing ethanol a with
3- ani no- 4- net hoxy- benzofﬁqaglé),nd&e ' HNMR ( 300MHz,

3-HiRlr VSO (4- @emarzeﬁul(fenvl $>ﬂ1¢nvlﬁhwﬁaicmon®tlgvﬂ 8—n&ﬂldxsz-l %—Id_)methvl-

Eﬁlgﬁmoglpggncggvas prepared by means of a procedure srmrlar to that used for
Exafhptd/4h @E’e@ Qephéifg h?draﬁ)ig hQYafe WEk Povethahe Ul B KA hyldrazine.

o RiRchi sl RaBpS v 2y 8L AFIL S affon bte. in. 382 G

3H)p6.84 ¢4yil €l),2% | @(nf, BHXBISY (deket Baoes, 1085 nl) was added
hydrazi ne hydrate (1 nmol ). The reaction was stirred
for half an hour and nonitored by 5 TLC Upon
conpl etion, all of the dohwphtdtnas renoved by rotary

4- R\_;mretﬂeﬁrbvﬂmr&%ﬁbﬂheﬁvn@ﬁhr&QJWS§%érﬁ&w 119591%@4391 11-ox0-

and drIEG over an YOUS ﬁagnes unrsulrate Ite ed

T

te

SDhik d:oﬁf @drh)d?fwas (( 30 QMS%S (ﬁﬁa Hureﬁsrﬁnlgrs td $hat used for
Exa{ngqe ﬁiﬁxce@ rg&lafr h zrniéydrate'_\%rth ﬂ%oro( genzoygll_r?ydrazrne

'HNMR (300MHz, d6-DMSO) § 2.20 (s, 3H), 2.42 (s, 3H), 3.11 (s, 3H), 3.84 (s,
3H), 6.84 (s, 1H), 7.09 (m, 3H), 7.36~7.86 (m, SH), 9.14 (s, 1H).

Example 47
4-[(Furan-2-carbonyl)-hydrazonomethyl]-3-hydroxy-8-methoxy-1.9-dimethyl-11-0x0-
11H-dibenzo[b.e][ 1.4]dioxepine-6-carboxylic acid (Compound No:E5)
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Exanpl e 44 3-H dy

r oxy- 8- net hoxy-1|, 9-di net hyl -1i - oxo- 4- ( phenyl - hydr azono
nmethyl)-1 I H dibenzo[b,e][ 1,4]dioxepine-6-carboxylic
acid (Conmpound No: E2) This conpound was prepared by

means of a procedure simlar to that used for 15
Eklasmospd@nie e pirepasgd agi mepnsyafr aproeedinedsimiler wh tthat used for

W@ﬁlh@ﬁ hy(?%%@eg éﬂg ith g@%JgN?Q}nyl By ;h% (S
30081Hz3 dedPMBR):, 8 1@5<s< H),12.43 (s, SHBos 82, zﬂp 3736
1H)86§9 i%H)'NJ@ s, Emmpjse(t4ﬁ{)2@97 (t 1H), 912(s H).

roxy 4- %4 nmet hanesul f onyl - phenyl ) - hydr azononet hy

I] 8 mathoxy 1, 9-di met hl -
l'i -oxo-11Hdi benzo[ b, e] [Ekadhpth 4% epi ne- 6- car box

BIRHA, No: L nl Y Poxo-

to thi sead[ .0l 1.4fkioraplne-GRarbaraydistacrde(§lomponnd No:E6)
hYlﬂE chh{j]&%uﬁa’ Wa@}\;/%eﬁ&ré& Mzz Iﬁa&e§ gr&%ﬁﬁﬁle Bﬂl?l(gﬁ’ ko tl|1_e|1)t used for

Exarzlpkpz%( @ccegl.q)aplagng j}y(érgzmg H)(dra‘@ vaigh Pé:hlor(zgetgpgll hy@rzgg]ne( S,
oMAZz, IHDMIOF0S 020 RHH), 8.45(5 SH), 13433 (Exampbezo (s,

1H)42Qz/f%(1%§&§§{ gﬁgﬁﬁ@?ﬁ;@ﬁ(omyt hyl I'-3-h dy

i H di benzo[ b, e][ 1, 4] di oxepi ne-6-carboxylic acid
(Conpound No: E4) 30 Th'E%cra $ pypnd was prepared by

ar to that used for Exanple
& 1 oyardali(hiqpbepe-2-chibgaylor

! et L9 gth
hvdﬁ%méthxhy@rmlmzorb'ﬂﬂwm;&%\fh&é &%&W@hmdﬁcém%guﬁ&m E7)

(Jg_Rls ﬂ?mfpun(g w5 Rrﬁl?argi,{'}y riyéagls7of8% p(%edl‘(;r}q) s1mgla11 4o (t]%at used for
Exathiple 4BexcEptadpluéing Rydrazine hydrate with 2-thiophene formyl hydrazine.

44f (FUr an-2-carpb < hyvdr.azongret - 3-hy - 8-net

oy AR aiMS o) oy 3 3R BT Bk pitler o ¢ A1l o
1H)17.97 &, dxdepi. et 6Hd pi788Xd) d,d Fc8.60 (CalhpbyidlNs; B3). 36

Thi s conmpound was prepared by neans of a procedure

simlar to that used for | e 43 except repl aC| ng

hydrazi ne hydrate with @@@Plﬂ?@ ornyl hydrazine. ' HNMR

3(@@9%18 n@e@hcg\és@ dnﬁetgvllgl 6§@ 43ﬁbmc8tu4\3 h(varazgﬂfametﬁvlﬁa 1H-

7 38 (C § s
Ahik (oéan{ﬁbhm oval @iz@yéd bhyrdéeals ooffomdmekﬂlresmhﬂyr &3 miedt haxd for

Exalfply & BURBrH alE bR dne Desiriseih bapeady 1 i ¢ aci
( @H\WBU(WO]\&IZE@)S -DMIR9): C@)ﬁﬁ@L(ﬁd3HbiSZ $4 épatiad3 By (sedhs 0.84 (s,
0 I S for 10 Exanple 43
1H)e17<82§30 ngfj%{fdn?{? dr ag gg‘) %%ﬁg o) th p-chloro
benzoyl hydrazine. 'HNWR (300MHz, d6-DMSO): 6 2.20

(s, 3H), 2.42 (s, 3H), F@aplss1 3H), 6.80 (s, 114),

1127 § ls_]:éfgré’.m# th-KOXVngethVI-zg:Qnethoxvq é glmet}'{gl '11= ox%zl 1(}f

dlbenzo[b e][l, 4]d10xeplne 6-carboxvlic acid (Compound No:E9)

To a stirring solution of psoromic acid (1 mmol) in ethanol (25 mL) was added
sodium borohydride (4 mmol). The reaction was stirred overnight at room tempreture.
Water (3 mL) was added to the reaction. The solution was acidified to a pH of 6 with
dilute HCI. All of the solvent was removed by rotatory evaporation. The residue was
redissolved in ethanol and dried over magnesium sulfate, filtered, and evaporated by a

rotatory evaporator to give a white solid product.
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15 3-H dy roxy-8-nethoxy-1,9-dinethyl-I I-o0oxo0-4- (thio

hene- 2- car bonyl ) - hydrazononet hyl ] -1

[ H di benzo[ b, e] [, 4] di oxepi ne- 6-carboxylic acid

(Conpound No: E7) This conpound was prepared by neans

of a procedure simlar to that used for Exanple 43

SR (GOpMEE, rdg—DMGO&z& BéOnpdBid), .40 (sh 32Dt A28 ihedd), 3.82 (s,

f HNVR (300MHz, d6-DMSO): 6 2.19 (s,
3H)3€6§?¥2.1%d§%,%{33$§?' 3.82 (s, 3H), 6.83 (s, 201 H),

7.07 (s, I H, 7.27 (t, I H, 7.92(d, d, I H, 8.00

(d, d, I H, 9.10 (s, IEﬂhmp@(gmple 50

h | -

di benzkﬂidnz@b[el[l%]dno@mm ﬁeaﬁmzalndamd/ m@mﬁmnd N&BOpound

'\lirgooggsélblrglgn 0'? g?r%%?g&?% mﬁ 1)0[ gl%élgfjg%}/lc r&?%nﬁgﬁfexw%s d{OleSG
add¢de4)scdcmm790ﬂtydmm| (Aenip).dr Zairel)\m ghmak@m:tlazcld (3mBNRRer stlrrlng at
rooth %Qgééﬁéturéji%r RIVSE ho@rszth@ Qe((b%wg’ Factién ﬂl%;tﬁl%’wé)s@ouréﬁ i8> water

(SO%I)Bth@tedmh etgyllep;e‘(age l;@Qg}j) dgéji Egktgrpflil)g%O{)ﬁlt@rq%ygpq)g%aporated
by drotutély evgpoyiret ﬁ@y 1v£a FaRIbRANYsdlid9- di et hyl -ii-oxo-1l1H

SPERCR R0 R SOT0h Do P b 02 o

IH)mol ) in ethanol (25 nL) was added sodi um borohydri de
(4 mmol ). The reaction was stirred overnight at room
tenpreture. 35 Water (3 nL) was added to the
reaction. The solution kxempts Wi fied to a pH of 6 with

3-Aldrpit il 1-8 Mhdih -1 be1iSehye - owsmea?@ﬁ%@rbkémlhﬂhﬁ&%xe 6-
evaporati on. The residue was reijl ssol ved 1 n et hanol
and dried over magnesi eyl filtered, and
eRspahi@taeid (bmnabl) wed @&@ﬂvedan @pﬁﬂmta @2mt)@ng igl/aelaa a¥dticta@id (1ml).

Thesli%'lf,(l:tg(lélpﬁlgs u rre%l_ﬁr 1@% %gt r%q} tetgprggvs OR/IostsQlf tlQe6 élgént was

remegd hz}*-l)rota&r@?e\(apQramH) Thx aegpde B2s Etaken up in methylene chloride,

Wasge(ﬁgﬁtﬂﬁvg {)enzoé[t%éfﬂfyk%{n%] “g%mﬁ‘fh Ee %d%)g?%\g i ré)(zlg%qﬂr%‘e@ by a

rota(%mamowdm@)ﬁ% B celomat GhepmagpLisnlay: oni ¢ aC| d
(I'mmol) in glacial acetic acid (5m) was dropw se
added a solution of brom ne §3 [, 0.15m ) in gl acial
acetic acid (3nml). After*t¥r%i"hg at room tenperature
3-HedroseBernathokypUosdimetiey |11 eadlab eMitpyraailin-0ylamixbuetylefsrmyl]-

ellbp oaipednd was aprepnred by ymeana pafr atpm)ced@reg:slmelala to that used for

Exafn Tjebffpm %blgcm Emmlﬁﬁ%WhZQElg\@g dind 1.90 (S
(352&54%@@%5@)%&&% (sggfrﬂet%&(s 3H), 3. 377 (s, 3H) 4.62 (s,

2H); &.49(6li TES, lbys- 3 Hoxe:88l(EHdhberz of b, Bl 17,88](di mxepi ne- 6-

Example 55
3-Hydroxy-8-methoxy-1.9-dimethyl-11-0x0-4-[(4-sulfamoyl-phenylamino)-methyl]-11H-

dibenzolb.e][1.4]dioxepine-6-carboxylic acid propyl ester (Compound No:AAS)

This compound was prepared from the compound from Example 8 by means of a
procedure similar to that used for Example 18 except replacing ethanolamine with

sulphanilic amide.
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carboxylic acid Psoromc acid (Immol) was dissolved in

pyridine (2m) and glacial acetic acid (I m). The

reaction was stirred for 14 hours at roomtenpreture.

Most of the solvent was 20 renoved by rotatory

evaporati on. The residue was taken up in nethyl ene
(é%OOMﬁmeid INSE) watle¥4 andHs at=0rddzad 1 BPi(ne 2HdY i=édPHz),

v rat t _

2 léI\Q/a or’at or gﬁg) Iyli%l‘%%l ePg) g@% (glﬁﬂﬁﬁ%%%sdna o@%@%yl.H’ 1= 8.7Ha),
6725@%1)& QQ(QQH@-M%QHJ% §I MY %y /9 [M+ Na] .

1, 9-di net hyl - 11 - oxo-4-[ (pyri m di n- 2-yl am nonet hyl ) - f or

rryl ]- 1l Hdi benzo[ b,e][l 4}1@)1 oxepi ne- 6- car box

1, 4] di o( Conmpound No: AA4EP‘H %‘i‘pound was prepared by

3 Hm:lms/ S}fmeﬂlqmvolc@dunahﬁpm (Qanombolﬁrhatvmﬂﬁzdhrﬁmo) mephgiipl1eoxo-
ovLeQSte?r(rb&%Do.uud No:AA6)

2T132 c@mpo@ﬁ) wasgpr,e'pal(eé fr@n-l)the 40120L(11§1 frorB(Exzngple 8 b417m@zms of a
proc%HQu’e Qmﬁ% {o:lgha{ uEQd fcﬁ1 ]§>§an(p?e 1'8 é?!)ceptn%glaeltr?% é?han'owmme with 2-

roxy- 8-
morp]ll"lg]-' Y}rﬁtthﬁ&ﬂmliq oxo 4 [(4 suI fam)yl phenyl am no) met h

yIENVIR (3@019&[1?- ol >k D. 3 lohogepHN @G- 318 b oy (qc 2HC{ &-6.9Hz),

er Cc u

2 1ol 2N RO e BBt Phr BB aiby (reghaty 381
3H)a4.00(0CED,u4.28 &i 2] Br 6.6HZ), l6ctS (ssHd), 62 (A BN -8 m/z 537[M+
Na]except repl aci ng et hanol am ne with sul phanilic am de.

38 ) HNVR (300MHz, d6-DMSO): 6 0.84 (t, 3H, J =7.5Hz),

1.59 (g, 2H, J =6.9Hz), 2.16 (s, 3H), 2.33 (s, 3H,

3.82 (s, 3H), 3.98 (t, %mppegiﬁ (s, 2H), 6.60 (d, 1H

' : 1672 ( xﬁ]h%-}wdm%&(s%wﬂlo;%-l 9- dlmetth]ll -0x0-11H-

3 |‘|V\lyd18e1fi6Imm4w1<&eﬂmﬁ-f6t-¢a}boxvhc acid ( Compound No:AA7)
2- nor

i BB B Pt e A R e ae onfa, fiahar, fe Fhat used for
Examptqogﬂ ewsptereplaﬁog'pﬁlamiammwmﬂ) p- ffﬁhrc&phﬂmly’;wund was

0bkAD, tdE?)l\‘/‘[@G@%EQﬂf{JOm&P@fQ’J@ 381 bé’ 7§g§”ﬁ{c)°f4 41 (s,

rocedure sim |
2H)r@gﬁé~°ellﬁ]@7 @ehemaAtind 88 ( 8H) ESIS: m/z 498] +Na :
nmor phol i n-4-yl -ethyl am ne. )HNVR (300MHz, d6-DVSO): 6
0.97 (t, 3H, J =7. 5HZ)’§£§ 76 ( 2H, J =6.9Hz), 2.16
(s, 3H), 2.25 (s, 3H), ¢ , 2.46 (m 2H), 2.77
4-[(tr Aidtdo- phdn G9miia)-rddthyl]-3 - I&Hrdﬂ, 8-mzthoxy4l. Dinfhyl2H) oxo-11H-

és.?.s @H;g_‘@%%\oxem)ne -6-¢af SQX(VﬁC ac1|&|)( Coglpgl%{dsN 0: :H:QS)

ATi4-cpmpowiat phaerpykrarechby - meemsycbf] a @rmpdmxym@am et used for
Exanﬂ)legrgjéwt‘t\}ﬁlaén et @%Qamine! w1't'ﬁ % Iphet;ylene iamin

benzo di oxepl ne- 6 di o( Conpou
z,'d¢DMSO): & 2.07 (s, 3H), 2.10 (s, 3H), 3.75 (5, 3H) 438 (s,

2H), 6.34 (d, 2H), 6.37 (s, 1H), 6.46 (d, 2H), 6.76 (s, 1H).

Example 59
3-Hydroxy-8-methoxy-1.9-dimethyl-11-0x0-4-(pyrimidin-2-ylaminomethyl)-11H-
dibenzo|b.e]| 1.4]dioxepine-6-carboxylic acid (Compound No:AA9)

This compound was prepared by means of a procedure similar to that used for

Example 18 except replacing ethanolamine with 2-aminopyrimidine.
'HNMR (300MHz, de-DMSO): & 2.14 (s, 3H), 2.33 (s, 3H), 3.80 (s, 3H), 4.65 (s,
2H), 6.70 (s, 1H), 6.94 (t, 1H, J=5.1Hz), 6.99 (s, 1H), 8.57 (d, 2H, J= 5.1Hz).
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Thi s compound was prepared by neans of a procedure
simlar to that used for 20 Exanple 18 except
repl aci ng et hanol anmi ne with p-tuoro-phenyl am ne. )HNWVR
(300MHz, d6-DVMSO): 6 2.07 (s, 3H), 2.12 (s, 3H), 3.75
(s, 3H, 4.41 (s, 2H), 635 (s, 1H), 6.60 (m 2H),
6.82 (m 3H). ESI-Ms: mz 498[ M+tNa]'. Exanple 58 25
44[ (4- Am no- phenyl am no)g: tp[}}e/ dgl-3- hydroxy 8- met hox -
9- dlmat hyI I _-oxo- d

con{pgaltrmbe\ﬁ@@rbgn ﬁpﬂﬂﬁﬂﬁ?{e mfgfb%xwﬁc ?I@(@@ﬁwﬁ 6, mdoaf

a use or e e e

o P B AQIMRRT b i (HCRR o DHyIEHS 1 S oNSOTEL IRy Spatgused for
ExathpleDNGSSceptbelafing (eﬁlancﬁh'l)uneZWﬂlDZ-(pmerlﬁhl)- ]-yBeth§lafieine. 3H) ,
ESI%SH%ZA%% (E"QPH2 634 (d, 2H), 6.37 (s, 1H), 6.46 (d,

1H) Exanpl e 59 3-H dy
roxy- 8- net hoxy-I, 9-di met hyl - I | - oxo-4- (pyri m di n-2-yl am

i nomet hyl ) - 11 H di benzo[]—zl;(ag\k[e 61
4 di oxepl ne- 6- car boxy‘ I C Cll d (Co
H) &4 { A .Q

similar tQ:aEHb&Krhdd&cﬁd dfr@éthleﬁﬁadmb%mb%u%N@mmpl aci ng

3%51%%%%2@5% TpgoRg PR J Sinpt %@%&y@tﬁb

1.5Mm6b v(eﬁe added)intodMB (6m)]) undkf) ice 6atB4Thd soldtidd, wakstibred for half

an l@é} ‘an. tl%g 6& §1 badp da_po n%éé@e %%s adldd d‘I]opv%se é scH%t)lon & c)lmethyl-

ammqh a¢tetide/ (8- 1ng, dminai) Pl(cttry@ﬂmammﬁ (2-@L4ml, dmmplaivianbydrous

DMBRERYY. Irhe kaéﬁ%xﬁx&@@ﬁéﬁ’iﬁ&e@% Frél dipex %QﬂnBFen@n GRE RQAXid ©
aci d (Conp

iS Cco repared by
MIXHEGHES BPUIS ﬁ% é@‘&hrog “@t%wﬂgﬁxtﬁﬁtﬁ‘gﬁﬁ a%lémﬁ e ' %ﬁé’F&ﬂn@
layel Svag xg@issetudhelp |Vai@hd‘iﬁwﬁh haanmteammcm tsblturated brine, dried over

anhggglﬁgl%sgii fiIBaré{cl evap ate y a rotEtory evaporator andl pu(r]}d'ed b)y column

chrama%ograylhy@ gnvdag/wﬁrtcrmlhhxpdmtg di net hyl -1i - oxo- | 1Hdi be

n [
il %@n@ 'S%dﬁfl\g )ZZ%é gfoﬁl? flgg (s, ;(xg 313 (5, 3H),
3.8 D). ém@ (5 26Hg.62. kb)) 1&AE (HOSD. (Bakg (. EDSRABMS: m/z
386@HE). added into DVF (5nl) under ice bath. The solution
was stlrred for half an hour, and then to the
reaction m xture was added dropvvi se a solution of

di met hyl I5 am' ne hydr odExhopieds2 (8. 7rrg, 1 nmol) and

tri )%,t-lng ¥ éth ¥1f1igﬂd’1methpgﬁ?i-2) i-ﬂ- i h Lcﬁfc’nethl:)iv':l1(13

@ ‘

ofhlwo Wgoaﬁai e r@&trfdﬂ %ﬁlgangt “ &helmﬁgﬁ t&&%msed for

§1§¥ S subseduent satur at ed
Exagipfe ¢ laexcaptyeplaging ehrm@ lpipe hﬁ‘ﬁﬁ(}’d%%“’ﬂb guine

f]iHNMRe@,OOEﬁﬁle%QIMSOWS a.270(s 28 /Y, 2. €V B GHBL 90 (anﬁ{) 6.64 (s,
1H)g§[8'43'se ¥&§°' Uty 20,60 00RY 0pEARRY, 10 (HVE. ?HWSIIGMS m/z

507(M-H).

Example 63
4-Formyl-3-hydroxy-8-methoxy-1.9-dimethyl-11-oxo-11H-dibenzo[b.e][ 1.4]dioxepine-6-
carboxylic acid diethylamide (Compound No:AB5)

This compound was prepared by means of a procedure similar to that used for

Example 61 except replacing dimethyl-amine hydrochloride with diethyl-amine
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'HNMR (300MHz, CDCI3): 6 2.20 (s, 3H), 2.49 (s, 3H),

2.88 (s, 3H), 3.13 (s, 3H), 3.80 (s, 3H), 6.48 (s, |

H, 6.63 (s, | H, 10.07 (s, | H, 12.12 (s, | H).

EST-MS: mz 386(MH ). 25 Exanple 62 3-H dy

roxy- 8- met hoxy-1, 9-di net hyl -1i - oxo- 4- phenyl i m nonet hyl
hydrdchloHde.di benzo[ b, e] [ 1, 4] di oxepi ne- 6- car boxylic acid

prep rngg O@mg 8'1%(@‘?%&;6 Si M’ @ﬁ #’352Hz)&22 s,
3H)f%f‘6f§§ea"ﬁ§l 28{0.e3Edpt7 2 ph éé‘]Sr(@ dithet. ﬁ?fl(maf‘lﬁhé 45 (s, 1H), 6.64
(s, 1 g?\)/qémsomng\éw@ Hm)sfosn%sf?)/ (43 “3%0(\1,%% 90 (s, 3H),

664(s 114), 684(s 1 H, 7.17 (m 7H), 7.48 (m
2H), 7.83 (m | H), 9.2Eemplded). ESI-NB iz
f A 3 )

nZO[b e][l i alss a;WueHHu

okt ae et hylam d
(ﬁqm‘aﬂ@@luﬁ\ép w%@%)r nfl;ra'i‘édsb

w@%o&&@aglﬁmapxo TARed for
cedure SI o t hat df I

Exapples p%’ I'r epfienti Fplaginget ‘l‘iweﬂa/haﬁ’én%yhh“ﬁ@?hl%fﬂ‘?ed eWWlt wthyl amine
hydfbcBlobigk - ami ne 40 hydrochloride. ' HNWMR (300MHz,

G’%}@z (3@01%15110@) 5'122%45 3{@'3'2) ,_E}}Z)GZ%Q@( a?ﬁ'ﬁ_ﬁs (5.3H), 3.50

(a, zgiﬂzm JH3), 43%0((!1 3HIDd)16 FBth(sngg i (621@, ,11;? mgg “n’/slm) ) 1262 6% 1H).
S s - z
ESIZ}%E rVA{}{’?%\IaQ]gﬁQH n’pl e 64
4- For nyl - 3- hydr oxy- 8- net hoxy- 1, 9-di net hyl - 11- oxo- 11Hd
i benzo[ b, e][ 1, 4] di oxepi ne-6- carboxylic acid
et hyl am de (Conmpound No: AB4) Thi s conpound was
prepared by means of a pr8E@f%e simlar to that used
4-Fératyl-3 10 dexsanphetioky exedphethglpl 126t gl Hliditehiy b -eﬂ m‘ MNéioxepine-6-
hydrochl ori d W|1t h &h¥h Iam ne h dro Ai3 " HNVR
( 300MVHz, Xylicack thy armi 1 (s,
3H)is c@mtpaulqu wasl-grgapﬁedé(by r(1qa,ns2¢f ajn:o@dﬂﬂdzslmllar 80 tlfas , used for

Exa%?) 5o & 4&0{: T )lamm%nglg}é&ﬁyl almlli% 8[1%}&&%{?91(1&5 \!\lléf;j) me hé/l amine

hyd@hlorlde
4"15‘11(4![0’53“0@1\/1}@?)(3186 thoxny-, 9Hyil2mﬁé oy I3H)! 3@8 iﬁr G- DERHZ),

s34 Gorbie %S?gggnéh T cBRStholndE Acfionll B

372¢MHNs of a procedure sinmlar to that used for Exanpl e
61 except replacing dinethyl-am ne hydrochloride with

nmet hyl -am ne hydrochl ori de.
Example 66

4-(Benzylimino-methy])-3-hydroxy-8-methoxy-1.9-dimethyl-11-oxo0-11H-

dibenzolb.e][1,4]dioxepine-6-carboxylic acid benzylamide (Compound No:AB6)

This compound was prepared by means of a procedure similar to that used for
Example 61 except replacing dimethyl-amine hydrochloride with benzyl amine.

'HNMR (300MHz, de-DMSO): & 2.20 (s, 3H), 2.47 (s, 3H), 3.79 (s, 3H), 4.47 (s,
2H), 4.61 (d, 2H, J= 5.7Hz), 6.48 (s, 1H), 6.69 (m, 2H), 7.29 (m, 9H), 8.93 (s, 1H). ESI-
MS: m/z 538(MH").

Example 67
3-Hydroxy-8-methoxy-1.9-dimethyl-11-0x0-4-[(4-sulfamoylphenyl)-iminomethyl]-11H-

dibenzolb.e][1.4]dioxepine-6-[carboxy-(4-sulfamoyl)phenylamide] (Compound No:AB9)
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"HNWVR (300MHz, CDC13): 6 2.24 (s, 3H), 2.48 (s, 3H),

3.03 (d, 2H, J= 4.SHz), 3.80 (s, 3H), 6.66 (s, | H),

6.69 (s, I H, 10.29 (s, I H, 12.21 (s, | H+ EST-Ms:
mz 25 372(MH ). Exanple 66

4- (Benzyl i m no- net hyl ) - 3- hydr oxy- 8- nmet hox-11, 9-di net hy

| This Icompmond wak fepared by means of a procedure similar to that used for

e phedr Syt AL RS AL 18l e
prepared by neans of a procedure simlar to that used
for Exanple 61 except replacing dinethyl am ne
hydrochl ori de with benz . HNNR (300MHz,
do-DVBO): 6 2.20 (s, 3 Xa@r%éeg( 3.79 (s, 3H),
4-FérndyT-3¢18/droxdF§-meth ooy - I @ dinddthyldH - EXOZHZH dl‘tﬁ:nﬁcﬂ bfed]1. 4]diblkepine-6-

6.69 Q&H&x\&i@abid}Z-ztgorg)m)l.inghl),yi-eﬁfvﬁgangiﬁe ( éorlﬁlg)gunlt:i%é AR)

mz 538(VA ). 35 EXanpte o7 3-ft dy o

r By -c@mpetib yxas | prepadedrby hypeans| ofox prdceflye- gmiilhame thap used for
Exa%fer%ll) eic@b@?ﬁﬂﬁ% ]d‘nlnetthte amlne hydrochloride with 2- morphohn 4-yl-

benzol b, e] I oxepi [ car boxy (4-sul fanmoyl’) phe
ﬁhﬁ@?@ﬁ]de] (Cbnpound No: AB9) 41 This conpound was

prEpRRed 0OYIHE an19f & 8. 1Br(9CRBUD. a7§s TBiH)ap. 96 em{ Dy, 3uBieGh, 2H),

s 70 3&&?5@' e SHE RS ER ool FEO0R LT DAL RC 86 Estvs: ms

471@VHOY. ny| - 3- hydr oxy- 8- net hoxy- 1, 9- di met hyl - 11- oxo- 11Hd
i benzo[ b, e] [ 1, 4] di oxepi ne-6- carboxylic acid
(2-nor phol i n-4-yl -ethyl)-am de (Conpound No: AB8) This
conpound was prepared byExaEaisobf a procedure S|n1Iar

wripbatyass {agy Comnbiorcel IO oy
et hyl ani M@mmw@\( ogipsund;No gABéLgl
2Tid obﬁlpoBM wag . [36pdréd b Hheans. 8F4a (pidcedire, s1m$la17 2 (tlSat used for
Exair@e’ §l %ceptr_fgl]l wgg 'd}ﬁle}ﬁ}ﬁ Aﬂ fvhyé_\boblil\%n%\g&g néetl@@ piperazme
4}Hﬁmﬁyﬁoewﬁﬁaﬂesﬂﬂ&®hdk2Q1(936Dn%3ﬁfﬁk5H90&¢8($B¥ﬂJbé3(m
2H)”§?[4tﬂt %H }I%]l z‘ix?ﬁb 359'3H 3,86 (21D, 648 (5, 1H) Gg0 (e yD. 10.19

érazi nea
(S]fﬁlgskbﬁbéﬁ 64Mé§{ﬁrepared by nmeans of a procedure
simlar to that used for Exanple 61 except replacing
di met hyl - am ne hydroch i de th nmet hyl piperazine.
20 ' HNMR (300MHz, do- DN%%i‘mpée% 02 (s, 3H), 230 (m
4-F &rinfjy]-32h yiBox(ys§ -nithoxy 2. Sdinféthyl- 112<bi§q 1 H-Adbebzo[b2H.1 . 4Tdiokepine-6-
HzZ), 3.80 (s, 3H), 3.86 (in 6.48 (s, 1 H), 6.66
(s, 1 H, 1019 (s, 1H). B\l 2 441(MH ).
Eklan-p‘lomp@@ncﬂ;ijvas prepared by means of a procedure similar to that used for
Exaﬂ’lfl:eoé ln%lce ¥1n éﬁ?ﬁ&tﬂﬂxé’mme Uy R RUE With-2 N Rodic e Gonate.

| nNe- o-
d6-DMSO) 52.25 (s, 3H), 2.50 (m, SH), 3.83 (s, 3H), 6.69 (s,

1H), 6.80 (s, lH), 10.51 (s, 1H), 12.32 (s, 1H). ESI-MS: m/z 358(MH).

Example 71
6-Methyl-3-formyl-4-hydroxy-2-(3-methyl-6-carboxy-2-hydroxy-4-methoxy-phenoxy)-
benzoic acid (Compound No:AA3)

Psoromic acid (35mg, Immol) was dissolved in Imol/L of aqueous lithium

hydroxide (3ml), and the reaction is allowed to stand overnight. The solution was
acidified to a pH of 4 with Imol/L dilute HCI, filtered, and collected to give a white solid
product.
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am de This conpound was prepared by neans of a

procedure simlar to that used for Exanple 61 except

repl aci ng di nmet hyl - am ne hydrochl ori de wi th ammoni um

bi carbonate. ' HNMR (300MHz, d(,-DVBO): 62.25 (s, 3H),

250(m 5H), 3.83 (s, 3H), 6.69 (s, 30 1H), 6.80 (s,
35QM¢§4 CI}GDlg,) 2. B@(s( éH)Iﬂ—I)O (sESH).M578 (9, 3H), 6.64 (s, 1H),

7 Oﬁésiwlp 33,%%( ?{ﬂyﬁ K/ﬂsh%% 8;@( 2-(3- et hyl - 6- car boxy- 2-h

dy roxy-4-nmethoxy_phenoxy)- benzoic acid (Conpound

No: AA3) 35 Psorom c aci (EX@;’,@[@]Q | mol ) was di ssol ved
in Il /L _of aqueou it hX|e(m,dthe
react | ShFYdYR alolls' F X0aHEH: on
was aci diubémz@@b é]ch A]dncbakeofnezb tzarbdswllcmbidlrhetdvll estee HCl

f d I |

pi;ljée:jegci%qpozrlgg }_m ?é%‘ﬁ%ﬁk% Mﬁn&g S‘a slsgiv%(}_b in absolute
tetrteyQ@ﬁ(rgn 13|sg>lut13n 78 Z%Grlgngrd réagent (05,7m11 |-1-|)4mm<71) @Vte(ﬂghydroﬁlran
was]awied &Qdeagq’ce(lﬁath lﬂTDe mﬁturmas 'anre&a?@r “YI I)J ot let%n7%n§ of IN

g dr oxy % di met hoxy-1, 9- 0XO0
hydrog IHIIC@FIGé’Y\azS@PBe jan the@mltss’(é\@ﬁ ﬁétf@ﬂ’cdaw%%}ﬂhy enécﬁhl?“de The
orgeﬂi@d tler e5dse sub3equeat’ip Ovaxted roifR Wﬁphﬁﬂ JatuEatdO1RRE,) dMES over
di ssol %f%% solute, tet rah uran. A sol ution of
anh |dd . ﬁgﬁr&j}t atlg) -f:m_pori n‘%ﬁf H)tatory evaporator. After
chrdrmwghpddc pﬁmzﬁcaanonwasﬂ@d dbd titla dempmumﬂ xbatdb.taﬂdftb m xture

was stirred for 1 h. %g&m t|on 2mL of IN 10
e

hydrochloric acid was a and the m xture was
ex tr@ctbexygarioxyrandilylenes- Schtlisrathexy- ITAalimethyla hi-exq-A{idy

\Q’?S nzu bz ?igglgz%gﬂ g]r[ Y\’ﬂﬁf‘&@pmetdlce%éﬁﬂlc%ﬁ rtﬁéthglge%geﬁg
i | Vv us
elip SPEpRdpfoR ﬁéﬁ%‘?g @\Fé\‘ﬁ%ﬂ“@? gind the dgsired Phosphorus ylide
(168h¢, OAESMgH A Wer€ a(llleﬂlnfltlo@aﬁlldfl’tolaanes Mhe e@lutibMevab hédted at 80°C for
14 ﬁo ounﬁ oon Obtt ii ned? Examl & 16 &1% aclio oled to room
-‘kr@-efEP oy e dr B5%Yhe %O%F%P HRY) 18 S PP RS
tempreBuelivethilghe thlbridwas ddded, and the mixture was washed with O IN dilute
hyd@cﬁl%?i%%{glgi' gﬂgle-étooﬁlﬁg 'a#ﬂﬁ%?&&xeﬁ/lgg?a %@@(%Jl f&d %9%1(?} rotatory
evaRRsa{ior. ¢ftop ﬁbr%r@mgy@plw paicationgngilica. thsﬁﬂ@r:@mmr \ﬁ@d@@a :
into 3m of toluene. The solution was heated at 80C
for 14 h under nit roge%t)%ro ection. Upon conpl etion,

the reaction was cool ed 20 tenpreture.
Met hyl endibéizo[b, €]l Whlsoxapded -omn@ dinfp@und MNouk &0Was

sh .vvi | N .4 C I dried
oSePTiall & aleobelitot ReclP LAy Al oy carbonar
(3.0g022md) yn ac@tﬁ&pc{ﬁ@mb) wapndded to heorvhbogniapki 42, 2. 4m1 20mmol).
Theplléﬁétfo'ncﬁﬁé Qﬁr&natsﬂolohlc%méﬁerh@%&'&Jeﬁnglﬁnﬁﬁ%gdrwgsevaporated by a

t al ned enzo i oxepl n-1
rOtaFOI’Y%@O(@@ant@é’@PF?(Hn neeladeys oAl sol ut i on of 2- br onp- benzoi ¢

ath d sorhitidr Bf bakremel1)2-ad (Pos ammhsN) Gad hefaiiem carbonate (3.0g,
22mol) in acetone (50mL) was added benzyl bromine(3.42g, 2.4ml, 20mmol). The
reaction was stirred at room temperature overnight, filtered and evaporated by a rotatory
evaporator to obtain a colorless oil. '"HNMR (300MHz, CDCL): § 5.11 (s, 2H), 6.50 (m,
1H), 6.95 (m, 3H), 7.40 (m, SH).

2-Benzyloxy-phenol (200mg, 1mmol), 2-Bromo-benzoic acid benzyl ester (291mg,

Immol) and potassium carbonate (201mg, 1.8mmol) were charged into a three-neck
round bottom flask containing 2ml of dry pyridine. The reaction mixture was heated at
130°C for 0.5h under nitrogen protection. CuO (16mg, 0.2mmol) was added to the
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(3.0g, 22npl) in acetone (50nL) was added to benzyl
brom ne (3.42g, 2.4nl, 20mmmol ). The reaction was
stirred at roomtenperature overnight, filtered and
evaporated by a rotatory evaporator to obtain a
colorless oil. 30 To a solution of benzene-I, 2-di ol
mix{u@e. 2ghe 20nprvhtpreamas paised 30 UHC@r dndntieereadtidig was 2®immet ) at that
temg&iﬁf:@tfg{;@og5gﬂo}l 8\% @g&?dthge%ythonbrnﬂ@uﬂ?(v%sd'g@oled to room

The eact’lon was stirred

tempespRyEs i ivhen @v@ﬁ&np@}ﬁﬁd It [igeeVvaigr, idlifastatoot aHle %yma 2N HCL
The' Q@R was @kﬁﬁ@cé@t\%h teﬂlyq) bicadate. aflféob%rahﬁsﬁy&* bvas ' mw&a with

Saw%mdo g’ﬂfw 59 ualen( i @H}r aéyd@%ew%gpdxyﬁswenm@ %@@ef?@ed by a
rotataiyrevapor@toBr After bieozntasrghic pbeficationest eilicg,28 lovtprless oil was
ObtaI1 | ) and potassium carbonate (201 ng, 1.8mmvol) were
arged into a three-neck round bottom flask
cdrHtTMRn@ﬁ@l\@m COXClor § S (so2the 5.3BHe, 2dRnot8Sildd, hlilxt7Ul3e(m, 7H),
a t r nhter@oen
TR B S8 AR GRm 0, P O i ger |

A4 BF%ZylWWeplte@Hﬁ@rb&Pé?lé aﬁ)ﬂsbeﬁéylseé@r {Homptmme) vae sdissolved

in eftRasH Q3Oﬁ1D)/a§ndSIO% rRtdaditimt iatarbde (PEEDt WiLadded. ’EHH"' mlxture was
the re CtlllilF m xt ure was

S““F‘g8¥ﬁ % o5 PifFogen REOtE © NeseRsiRt Was ﬁﬁ?rsd. %Véporated by a
rotamy eva,poeectmldofplrc&hhce 8-(a-hyHtoxdy-phemdxty-b2nediChcid. The

{ t
I a er was vvaszﬁ)ecliﬁ éﬁc)t ﬁd%g\s g@’ur ?yéd9 %&? 2’jl_tl)eglo-ugt d olr}gajmfz L5
Ha)clf 6o ity 20U, T804, 11, i Cariohschel. &9ah.alibd 138 15

Hz)@ rotatory evaporator. After chronmat ographic

pi,l:'r L Cat | on o )@Sﬁlf%%:o?c @2 C&Q%%J{gesv%q;) I 1|S@V\€ﬂ§ ](I]g *ajée«gllﬂl)’]ae %ydrlde
(10101)@4d fﬁ]uxédﬂ)lt 145 D433°Crfbr gH) The &cé& a(cBﬁlc ity dride Ras évaporated by

o rolipty. ool AL s S alowneds i T g misture was

extrétddmuth diethpibéthemdbe ehrwm lagar wian setchesnally (@6imdd) withsaturated

Nafﬂ&%/ Q@d kagta ﬁﬂm‘éﬁﬁlﬁp Ehlgééggarle\ﬁaéve?%gﬁfdroiw R/Iég(j% Eﬁ]]t@rd and
stirred overni ght er nitrogen protect

eva@y@tsénhy oh T\%%OIM |em0é@0r eéﬁsbrcﬁvws bglnda pmé‘ucaw? ypy colume

chr(ﬁf( aﬁl{yofhetﬁhalp E{Igmay(ﬂr oxy- phenoxy) - benzoi c

ReLinTE S0 20, 67528&@ N, 3 e qiYr o o),

793J(d—a H{JJZS-IZ)ZHZI),EEMS;WMHH J =7.8 1.8 Hz), 7.93

(dd, I H J =7.8 1.8 Hz).

2- (2- Hydr oxy- phenoxy) - benzoi ¢ aci d (200nmg) was

di ssol ved in acetic anhydeinge 71 Or) and refl uxed at

145- 1956GeloL dfBeflol 01 AXAERDIAPRbAE (@MY 46, 485)

evaporated by a rotatory evaporator and the residue

whlS setwednd s nrerarggh bErmeans ofng spregeduigagimplgr to that used for
Exafipld &4 teRebptiréfdladih € byden&ll I2ediol $h Ex@ﬂhﬁgmx withyE2meV3$ benzene-
12a]a?i:cesslvely washed with saturated HCO3 and

urated amoni um chl ori de, dried over anhydrous

MEBOUR (300METa] G ): vapd (et Bd), Byoda(nr, GXHX Griy (q, 1H, J =5.1Hz),
25RO goko (o P SERIBRC PR g, I ST B 76 (s, m:

226(300MHz, CDO 3): 6718(|n 2H), 7.28 (m 4H), 7.54
(t, IH J =7.2 Hz),

Example 76
6-Methyl-dibenzo[b.e][1.4]dioxepin-11-one (Compound No:AA1)
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25 7.93 (d, d, 1 H J =7.8 1.2 Hz), EI-MS, rnlz 212.
Exanple 75 9-Methyl -di benzo[ b, e]f1, 41 di oxepin-1 [-one
(Conpound No: AA2) This conpound was prepared by neans

of a procedure simlar to that used for 30 Exanple 74
except replacing benzene-1, 2-diol of Exanple 72 with

ST tdoyipobyech »eneprepard@d Hiy oheans HNMR p(rwdw}elz simUBCI@ that Gused for

Exaglpgeg { %xc%’fbrep@m% b%ﬁ{éne %@-dloy oft txgﬂgle }\_xét)h_ﬁnlegiérl gnzene-

L2-giol| H, 3 —5 1 1.8Hz). EI-I\/S, rnIz 226. 35 Exanple 76
thﬁtdkysodmwmm £1d 4441l X [i 03 (b, - 10 7(1G0RPIHNG =5.1Hz),

728 73% 18y 5L AL BN T s DS el 220

repl aci ng benzene- 1 2-diol of Exanple 72 with 3-nethyl
benzene- 1, 2-diol. CDC13): 6 2.41 (s,

3H), 7.04 (m 2H), 7. 19/%(’&%%%%3 =5.1Hz), 5 7.28 (m
2H) , 3zHydroxy;dikknzoll,e][ll. Hdioxeinghizane (Compoymt Nd:BHYY, J
"phlg- c@) B'éﬂd E\Jas Qﬁepa%d bfrﬁ@ans (ﬁxéuﬂ%éaed&% s1m11ar to thatdused for

ro dlben b, el di oxepin-11-one (Co
Examlesﬁzw t%erée%leu Fen %nspfp%\ﬁméd B¢ kﬁ@‘é(ﬁénﬁ’re a4t
procedure simlar to that used for 10 Exanple 74,
with other reaction contﬁtl sgfollovvl ng those known
inthe art. Exanple 78 I | [Hdi benzo[ b, e] [
I lnmodXébdlbszlneﬂ![ bd]ditedep the- 4( Cobgdehyde KOoBpIInd No:BHO)

L
Smm@b aferq Qd}iml)1ntop@vﬁ@4(2 g3 B@ﬂfﬁﬁ%g »@Q;gmgldd@d added portion-wise

und&oﬁeﬂh%ﬂ% W RE rddBEGT m'iﬁfré Kot rigﬂux-gdefof Saktdl Mufd Uﬂ)ﬁﬁ cO@pletion,
uxe sever al | etion,

the quﬁr%awg{eéomdew i aw filﬁﬂr?ddO&a@hef tirags wep %ﬁdqh%ee?rféa pH of 1
with 2NtH@L andvetienastrdeted edtht @hyﬂ dektaed The ongdnic @%ﬂ'{%s waghdd with

th { t
satof & R Tarides A BYerqRETrBl eSOy BIPEENS g Gaced by o
rotawrmveqmr@tmwowgswmﬁmsbhér ed and evaporated by a 20
[id. "HNVR
m%o@@%%;gmofsgﬂg E] R R A )
sBPu’f‘t isolution of. ﬁ@ole@m &l acd 6(61687g 02§817'§;0 2nd npIpgsium
car%ﬂ%ﬁl sl W¥m d)"‘ﬁlb%@ bfe (SHBOPRKas 5&d§9&3|b)3n18ﬂ &6@1@&”@) 958g,

B ﬁ[gl benz br.om. ne (Q.958

TR WESSHEEH et iBhie fi Fofe (&horiges. Upon
contpaamar ﬂkumeturéJmm fikbrdcanipdvapoated Hyherotatstyuevapw@sor to obtain a
g {d and evaporated by a rotatory evaporator to

tain a colorless oil.
11 Oxo-11H-dibenzo[b.e][1, 4]d10xep1ne-4-carboxy11c acid was prepared by means

color

of a procedure similar to that used for Example 74 .

To a solution of 11-oxo-11H-dibenzo[b,e][ 1,4]dioxepine-4-carboxylic acid (256mg,
Immol) in methylene chloride (15ml) was added BH3-dimethyl sulfide complex (1.6ml,
Imol/L in methylene chloride) under ice bath. The mixture was stirred for 30 min at room
temperature, refluxed for Sh and then cooled. The reaction was quenched by addition of
methanol, and the whole mixture was evaporated by a rotatory evaporator. The residue
was diluted with saturated NaHCO; (aq) and extracted with AcOEt. The organic layer
was washed with saturated brine, dried over anhydrous MgSQ,, purified by column
chromatography and evaporated by a rotatory evaporator. To a solution of the crude
product in CH;Cl, (20ml) was added a suspension of pyridinium chlorochromate (PCC,
280mg, 1.3mmol) and neutral Al,O3 (350mg) in CH,Cl, (20ml) in ice bath under N,. The
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| - Oxo- 11 Hdi benzo[ b, e][I, 4] di oxepi ne-4-carboxylic
acid was prepared by neans of a procedure simlar to
that used for Exanple 74 . To a solution of
| 1- oxo- I I H-di benzo[ b, e] [ 1, 4] di oxepi ne- 4- car boxylic
acid (256ng, 30 1nmol) in nethylene chloride (1Sm)
mixwas ‘aahd ettr&8HZomd il Bt dtytoosultémpretucenplted, (evaBrated by a rotatory
[ yliene [ e pat e .
evaﬁm%l(ljotr eBl\}\I/ng?éd; |t§'n (j:%PJtﬁH d&l)roﬂimgfa})g% m &t e%]g)ga;i-ﬁ]a ull oxo-11H
dibengelibiplid et igKemspe- éﬁért{aW@hY‘ieool ed. The reaction was
guenched by addition of met hanol, and the whol e
m Xt ure was evapor at ed iatory evaporator. The
residue was diluted w aglﬁeu ated NaHCO3 (aq) and
ext r aclt-mktiwil dibeAedDile][ 1 Ajdiovepdan il ©nk aﬁzempaﬁqdwasB\I\@)shed

J}Pﬁéﬁcf%kl% Tl?édd@ Ith{e npa(?tlgn & ehl%g {181929(%@2@42 a%nno -6-
metgsdbqtzorqaceﬁﬁﬁcg éﬁmmol)mdﬁ%ro@étrmbﬁo%b it HeO élr@dt@l) Thls was
foll RV EY Id%p%%%lt{(%lod}ﬂa) so%%n%@%@l% n%y g %g ‘T§$rﬁ1’ﬂo§f1n H,0

é |n|umchloroc romate (P
(40 @V eTA PP 20 380l TeACtimpiKiurE SRR Mintained at %axeﬁempreture
for Uﬁdﬁd tHN¥3 .wak hBated BndBrxéfUEfonagotBdri 0 5 B Befodd it 13K cabled @PfBom

tem%q}rg {Jer g{clioﬁ%freg égrt?? #; d[&pogzglp% r%t ed b%g%ggﬁ%%ﬁ%w?%careﬁﬂly

pourddtiationceldatox 0A0Li), and 5% NaOH solution was added until a pH of 14 was

reacﬂ&f/eeﬁﬁq ﬁ c}ﬁiés]l‘sp 108 dﬂ% FAL Eﬁ}aﬁgaxgga %@Wﬂh%ém?ed HCI

enzo
to a bt loe)nd axtrpeted WlﬂbrEi c{éhml w@sj @djiednarmlrtbe }iﬂsulttung HiKiyrewas

heat@@?o &ﬁh%tﬂil%‘ed ARCva &a‘?edeb@;' a%ta@or?"e&?ydrg{@f%og&e fehde (10

HB
Comwﬁ%nd ?*310 1§HoRS o eﬁfyS{dH@eg Frsmrﬁ@@ Al &f! 06?1&1%19“%‘1‘%(%%3%95%
o‘fHNHINQZO«)MEﬂcg),CM)%mI@ 1mJI=IZC1)le§) 1 A0P)m, Qﬂgrz a3 (s 3H).

tion m

D8 fuRvafip HEb T e Aot o et R RO B simitar
to thag f1bagxfof Brarmplet™ewit.Bhdn résetion eonditiovesfolowingdhose knowm in the
art tenperature and stirred for 2 h. Upon conpletion, the

reaction mxture was carefully poured into ice water

(1000 m), and 5% NaCH sol uti on was added until a pH

of 14 was reached. Thegxgﬁllﬁletgmg suspensi on was

fllteg ]. The |Ita Cld |ed hd| t ed

15 to s 1 S

aﬁetéEiBAandzg memfneS)uiJatsl aalgednm@mrmrt\msm ahﬁatt@d dfa 4 dimethoxy-

benzeaiée 6 éi ! % gn meet}/lﬁlgﬁ)er 81cﬁ10r1€¥ V\ﬁtﬁ aﬁl{ yl"he reaction

a Cr
mixtuge Ws tsta1r¢d @e dh flnfdfmlEt ol PR ttlaﬁnaffetSbcdeth eatprab@thmdlum

blca(“@on%&g T)h@ §dﬁ/ent vﬁ@%ﬁ&% by'?%g@ evﬁ)o?atﬂb% fﬁehregl'due was

dlSSleeﬂ awnﬁtjlagqléégml)taﬁé p@@%@@ﬂadweﬁpéﬁ& Hameyl) eas addesk
undér 1@6 D418 0 icEreSdtivnl rikturd Wab StifkétBfor USRHr A@Y mExkand s Fémoved

by Py rbOgen Eierspines 80° s BER ot arpunaot Heafyd Bttlred
with diéihgtl etkep(il 6Oml). The ongeni¢ Corpoasoadlied Biith waisr, satGRIBAI brine,

driefl bv %) %?eﬁlhégm h%%(s\@ g@%g(z ? dde%] g&e& %’A I%@qsr%,l%%?%o‘?ﬁhytto SWain

the m@dhgtl whighdias rpuaﬁﬁdjby Qplg e thcenaiegﬂaphyrhe reaction
'HNMR (300MHz, CDCL): & 3.75 (s, 3H), 3.84 (s, 3H), 6.36 (d, d, 1H, J= 8.7,
2.7Hz), 6.48 (d, 1H, J=2.7Hz,), 6.81 (d, 1H, J= 8.4Hz).
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m xture was stirred for 3h under ice bath, and then

washed with saturated sodi um bicarbonate. The sol vent

was evaporated off by rotatory evaporation. The

resi due was dissolved in nmethanol (30nl) and

pot assi um hydr oxi de (0.56g, | 0Omvl) was added 30 under

| €, hAdimethphe-phemety)-benzavicaaid eneflad ester mae grdparedlbyhmegans of a

I r v, t

proc%ﬁgregﬁﬁha\?\rgg t%ég’?lgei Iﬁ)g%l\kgﬂpﬁbﬁélq ug’%ﬁf; é/t%ﬁ %fo‘ﬁ c'gﬁ&‘itlo;wﬁ)llowmg
thosgkppyadthe affi t h di et hyl ether (100m ). The organic

| ay @bluies o\ﬁ@)‘éi’(ﬁﬂtﬂﬂhld}ldé/aﬁtlﬁﬂ ofsﬁhéllVLats@IﬂltlBﬁ|1HQ11ch161rroh%€hane) in

ver S tere nd ev a
dichloypme ag%g%ﬁbayzg? edo[ﬁ ajstrred selupeR (ﬂ’ggf{ Z\Aﬁlr(@ﬂ}/%é)henoxy)
benzai¢ iatide chethyl @sletitD.364g)o0imatrgloa@hgthar@b (1 SHMVRu03E@0NkiZhath. The

solu%@glgv%% stngeé& %_I%O(nshg igbtfeedl St&rz}a'c_il(ﬁ ﬁoo@%e? Qur(egblég gﬁ% folutlon

wasHgargfallg, pelrpd 460 2ic¢ 2wateDi andt Hux wrysiee poodyt: easz @xta:acted with
dlch%bgleffﬁhgxizasﬁcs& @[th‘é@tﬁrd%@ﬁ?l{ee Ein?d’ o{}@aaﬁrﬁ%clﬁf)uQMgSOz;, f;l]ltered and

proceduré simlar to that used
evaRprped by alotay §VeRsiHPE F‘bﬁ'%talfno‘th NRdGt. WiHels ag RBtiFed Ry column
chrdnﬁ&o@;ﬁﬁhy A sol ut| on of boron trichloride (I m of

ol.ution in dichl oronet hane

oAb GB Rt REs {5 CArypoad S aeerar B wedhs ofg reppsdbremilar
to tlat uged(fdr Exainplet/oxythpiiem ozxacjion bembtos faboeingehdsel known in the
art €ster (0.364g) in dichloromethane (15 nl) under ice

"bath. The solution was stirred for 20 mn and then

stirred at roomtenperature for 2 h. The solution was

aM—Iyli&»@Nﬁmﬂﬁk?d)ebymaacﬁ@(HB&g)&V@mi)isaIV@ﬂ ut meﬂiah@u amdtsla@eral

drofy e Bleng il SRS B bekd et 52 it Pon 67 FIBROERD fecure

wasrheated uofleraefwozeduomtesehby ALC. Upon bartplesed thosolEenamph e
evafzcﬁatew'b&q rBﬁgﬁéva?Sﬁ%fgﬂgx&%ﬁHﬁé Q88 ak Qv M %térhé)o?@sted toa

PH pf & @i -1 el ld payeerunasiien ﬁlvdr@meoe@m%ﬁed &xretgkacetate. The
organiéageol£0Raen 8y NeuraBH2NaHCO N %Y er3mNRa 0 Mg@‘ﬂlzﬁ’l‘[&ed

acid 1 68%)rli % (gl ssol ved .i n net hans\ﬂl% g{]g@evera
and&wﬁﬁ% t6¢ VR ceicP i AR 2 1l speld ed to the

slol th¢ fellowasg stepRtiad ysitpouhthevagipxdparee by2flemsofhgabedure similar
T S T S Y R S e
art. t he resi due vvas di ssol ved in vvater adjusted to a pH

of 6 with I nol/L aqueous sodi um hydroxi de, and

extracted by ethyl acetate. The organic |ayer was

washed by saturated NaHEBMPI$%d over anhydrous

4-WESA3-hidrbey-8GnetBeM - @mmaqaﬁomn@pﬂlbem el 1 PIESERIR-6-

toobtalnavvhlte50| . 7 ) [

steps, the conmpBRELH&ELSy 4

pflas edmpeusd niak ap‘reparﬂi ﬂa};aahealfsemtf i (IurodE)dalnfpd;lmﬂZA to what hused for

Exafpliefa, WEAGhE e 2BA bR BlI6 M Wok RS En KAWL N the

Example 83
4-Formyl-8-methoxy-1.9-dimethyl-11-oxo-11H-dibenzo[b.e][1.4]dioxepine-6-carboxylic
acid (Compound No: BI5)
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art. Exanple 82 30

4- For nyl - 3- hydr oxy- 8- net hoxy- 9-net hyl -1 | - oxo-1 1 H di ben

zo[ b, e][I, 4] di oxepi ne-6- carbox |ic acid (Compound No:
B14) This conmpound was prepared by neans of a

procedure simlar to that used for Exanple 74, wth
otlnercompaund evas qoeptired dypsméanis| afnwk pgodedoesiomlawmto ithmttused for

|, = Eor myl
Exaftple 7Rt AR Bycidy SRt o TRk tRS e dpogp et e 6.
carbox aci d (Con'pound No: BI5) 47 This conpound was

prepared by means of a mxampige simlar to that used
fo Exale 74 1 'ht ther rea ctﬁ _condi

3- Hydr oxy 8- rret che@b(oxvhc acid (Compound No: BI7)

it n 1, 4].di ine- 6-
SRR R A A L S U AS Reo ror
Exampésp&t, edthiyyhereeassion tordipersdeowmgshorelkapwn an theart. used
for Exanple 74, with other reaction conditions
follow ng those known in the art. 10 Exanple 85
4- For nyl - 3- hydr oxy- 8- metixdgyl €8 ret hyl - 11 -o0xo-1 | H di ben

4-Fofdyed-hidrél R axaRbRet BretibarDxol 11¢-ab kAl o ICONTP.A YISk dRic-6-

BJO) This conpoun S gﬁgared by, .m of a
procedure sim]l g i mi/NgéAg L).SEpI e 74, wth

ofinercompactd ms qoeghiréd dbpsméais| an pgodedoeesikmlammto ithmttused for

Bxaffole 74 i FaclBn Sl ol ige kngpin s atie. 6.
arboxylic acid (Conpound No: BJ1) This conpound was

prepared by nmeans of a gQ ?ng@ simlar to that used
for Ied,7, W|1_th ot

reac IOﬂ CcO ItlonS
. dgo);eﬁlnﬂé carboxylic

day 8 met hox ac1d (Compound No BJl)

C'Jé@l%é:]%i}]g)ﬁ l 7 l |52 O%Jd lt)gl'brge%%% %g)‘rqec]ﬁhgfé%dll used for

Exappbgpat, @dthbyhmmootomlm@deﬂwmgshmeIkaownon tHeam us ed
for Exanple 74, with other reacti on condi tions
foll owi ng those known in the art. Exanple 88
7- Met hyl - 2- ni tr o- di benz&PBmPIq87 4] oxazepin-1 1(1
CHIR AR X SORRMHIRE 1104 nR )1 1139;091 131 Hibéﬁ(zo‘PlS e][ L. 4]dloxeD1ne 4-
2-chloro-5-nitrob ( [) SOC12
(1.2 m, 14molPPREEAY - & DVF, was
a[=251 e:dmpodﬁt Waefpraparécb bgbmeans @t a/qirémlmler gwdilar to that used for

Example 74, with other reaction conditions following those known in the art.

Example 88
7-Methyl-2-nitro-dibenzo[b.f][ 1,4]oxazepin-1 [(10H)one (Compound No: BJ4)
A slurry of 2-chloro-5-nitrobenzoic acid (1.00g, Smmol) and SOCI, (1.2 ml,

14mmol), containing 1 drop of DMF, was heated under reflux to obtain a yellow-brown

solution. Excess SOCI, was removed by evaporation under reduced pressure, and the
residue was dissolved in THF (5ml). The resultant acid chloride solution was added
dropwise over 30 min to a solution of 6-amino-m-cresol (0.611g, Smmol) and (i-Pr),NEt
(1.73ml, 10mmol) in THF (5 ml) under ice bath. The reaction mixture was allowed to
react at room tempreture for 48 h, the reaction mixture was extracted with Et,O (20ml),

washed successively with 1 N HC1, saturated aqueous NaHCOs, and saturated brine,
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sol ution. Excess SOCK was renoved by evaporation under
reduced pressure, and the residue was dissolved in
THE (5m ). The resultant acid chloride solution was
added dropw se over 30 mn to a solution of
6-am no-mcresol (0.61 Ig, 5mol) and (i-Pr)2NEt 35
dried dy@3viigSOl, fhensll Andienapddied by mirptatomy evapocaoltatdbtaiTh gellow oil

(1. 36%%%6)0 9§§tl@g vvas allowed to react at room
ture for 4 the reaction mxture

eHNMBt S80¥Hz dEPMS‘?)zM% (s, A He o @d&bdm&ﬂéﬂ@ 78 s, 1H),
7.64 (dN1HCJ 1g. 1H§) wrfﬁﬁ(@dlﬁqpﬁ@aﬁz NRHEQ, d and jsatolroadred, 8.43 (d, 1H,

e v ‘filtered and evapor at ed
] 3b(§ﬁ§ #6¢ rdr grhé&%@étsgﬁﬁt o obtain a yellow oil
(A.s3gipn &5 W-(2-Hpdb2O-4198(Gy | phENNR2 {cBROMAznit rdiGenDbAQarbdxamide

(531 mond 2 AP Rabf (9%l FOmbh G pish v Pepig wnder
reflyk for HO h,] dhe besugaml-ﬁt)rry,/ glazlgllqé\{cjed, m—stén(isovprlﬁght(ﬁng)omgere,gerature
and (abcrogﬁms ]alﬁ%untgoisg/at(ep sza§ ad&é’@ ThA @&Jltﬁﬂg ﬁ’i‘fktl?lfe was filtered and solid

roxy | oro- robenzene

Wasccafl%%wn %am t@@@ﬁ@ouad ﬁﬁ\f?mg) 8%1@ Mp r@7r<\a2i—’{ €0.95 n,
T'FNIR) (0OMMEL 84-DAESD): SvBs7 heatigdr andan (mf efh ux2F @r 1IJ19 7.60

@ fh e ezﬁﬁsﬁﬁé?&duib% ! Db b A B- L P S

added The resulting m xture was filtered and solid

10 was col |l ect ed to obt ai npound (380rrg 839 .
Mp: 274-277C. ' HNWR soowEl’z‘m@S%%ws S 2.27 (s, 3
7.04- B- @hlom'riOH-ldlbenZOfb‘ﬂM éﬂoxazamn-fllﬂme (Campound Ng: BJ

=85 d@a) (7813%5 ﬁ%m&) lxzai'l ad!ied 3tcp a %OKJ,H;))I o§ %hl()?b 1fluoro-2-

mtr%deﬁveof?oo d’f”ﬁ@&z"‘d{i Bn?thjl Sahfsé%gz(éﬁ?ﬁﬂ |%3nam%1) in DMF (25ml).

The(@%@?ﬂx‘[m W&f] ﬁ)rredQSi)Z QB y 248 C, ABeMwh)chviis rédded mixture
solution of 4-c

- | - f.| .Or
was Gofigad PRyt LRyl Grog N g Ry B The orgenic
phag3waroivishied WiliFw {25 ark) saturdiied bries udrtddnyemndtydr@isiéa SO, filtered
and %ﬁ'lle& rtc? glvte Fhe g{UHQ Pfogiu@lt 2. §9%:$§Oa;e)t Whlmggqs&fﬁ(@}e%tgﬁﬁﬁeﬂg Q5 be used

Aperat ure an
lntherﬂeest ﬁﬁEMtb@@Mhﬁm@TI@%rﬁm The organi c 20 phase was

Wpﬁef@dde/\ptbau b, gg ?5‘%{1@@5 g&e@ttﬁ‘%l dg@doﬁ%d 16l et 19M@Y and 2 M
| ere an rne
LIO@?@§@ m&% sd by esdop, mwr%wamgr%dﬁégc@' @Ht%h@ ang} then

cooled t(bﬁ)oh:tsedlpetaltuﬂa HEHR ek raheyedwiytrbany efapoiafien and the residue was
. i fi i The e t ,. 9.5 [).

acid P B P o e T RS TS TR i T

Na%sola‘ddre@hd frivedlyrdsieditp @rverth&mumde preaisicis? #g (&dolaiNagH 04 (FFmmol)

was?adﬁe(?{dgl %H%n%%&‘eo&h&dpﬂoeu&%@m ﬁ{@tﬁ e(altl %1%01) EEEEY@PI (20 ml)

renove rota evapor ati on and resid
and ghe ramoem stiffe lém Et@Hwasthen romeyied bmrpta@f %\@pomﬁ@n
and fthe] Iteﬁﬂtl e@@éﬂ'ﬁ?& mStatlahdi)ﬁédema@ﬂ(mb W & A ANGhnd extracted
| ve e cru r 0
gDl Fhisaien e wieat i P SR 8. i B

anhjai"rouh,ﬂﬁ b SIOﬁ ﬁﬂMr&?ﬁ@ex{aﬁd.ratmldiy)a @iy Bt dpidrdt@Qorgive thanahde

R e

HOBq@éémg 6. élylérol)AWéBu( £i @e4minph aHd:ITE(PQW Gramal) mr@dlswlved

in MUTN %12 anH ek re‘é‘dﬂhﬁg d10bn %ﬁ@ﬁé&tt&i toﬁ'ﬁ@"@[@ﬁ%&wéﬁyf%f 10 min.
was washed with turategl bri ne, ({f@
The reaction mixture was coo ed poured into water, acidified Wlth HCl (2M) to apH of 2

and filtered. The filtrate was washed with 0.1 M NaOH solution and dried over

anhydrous Na,SOy, filtered and evaporated by a rotary evaporator to give the product
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anhydrous Na2SO4, filtered and evaporated by a rotary
evaporator to give the crude product 1. Ig (52%.
Finally, the crude product (1. Ig, 4.2mmvol), EDCT
(1.20g, 6.3mml), HOBt (851 ny, 63nmol), DVAP (5ng,
0. 04mmvol ) and TEA (18.9mmol ) were dissolved 35 in MeCN
(67Qr8gn6)6ﬁ>)and the resulting solution vvas heated to 140C
RNURN fQr T
@W@Mﬁz 8L-DMSd): 7-12-7 B@( Z% ﬂ%%ﬁ})"\@%s -7.64 (m,

oured into water, aC|
1H)a7 6@1(‘%#(1 EH and-& |1I5t]é¥)eélo 6TH |1H9rat e was washed wit h
0.1 M NaOH solution and dried over anhydrous Na2SO4,
filtered and evapor at edEg% a r tary evaporator to give
the product 4'J (676ng, 8P “LNVR (300MHz, d6- DVBO) :
8-Chl@o7A, PBdihmiro2ZHH-dibe 2B 7. §8.4]diazep ) 1 1 -dnS&omping MNo: BKO)

1% mé‘g % (gf 9grthg‘|ﬁlltr6]oenzmc8 acild S(i_%ég, 190?1%11{0?)[ $2-bromo-5-

CthBGIﬁnblmﬂ@e@ 1@iﬂghyd6@m_moli) didsbpdropd, ebfagsivihdicartepiate- 1(1.39¢,
10. TnfH81) ( SRRRHBG NG 01 BEG1) fhdncgﬁﬁé'i %o%der (SOm%) was heated under

ort ho- ni t robenzoi ¢ aci d
reflypnfos Adn iThe spEHKeYYas G@I@b@id Tonesbityn- laq%nwrremgved by rotatory

evapﬂﬂﬁtﬁﬁﬁlm I@ﬁﬂﬁﬁﬂﬂhﬁtufelw%QQ)ougeﬂomﬂdm{e} a\}\lg acidified with aqueous
and copper powder

oG ARUED 1o bl TRtirS o SRR RECIP bk Ceey The

mixaume was fikitiiey labd tlanFebultaint wade perdnviewasecrystalitzatign from ethanol to

glveetyl?g{r)ordgl#o@ fgdﬂ&))’ 21?{5,'\,.5&?% gd xture vvas poured into

ueous ydrochl oric acid

(ZMW3p®Wiiequan€b nkts(dadi il érroB brée@iZpl Hat & 5%ds63 (m,

3H)f @Wmi 1HThe o phixf Wng (Wad 1H htey e g g he (4, eﬁleEamHz)
crude product was recrystallizat’ion from et hano
1. ldu(éeﬂﬂwe product (2.18g, 74%, m p.246-248C 15 HNI\/R

(300Mdze oﬁili(éa@ﬁlo@@le)nltr&pﬂlény(lﬁnmd) b@hzolchlmd](:l (&g 3 A260fdl) in

aqug)uaﬁg;rﬂ (%i/l Zénﬁ)j\gvn%hef_a[%edl t‘é)gog t #ort% a’grﬁ%crlh)go& éolkltdon fodlum

dithidnitd (3:5’& (29|25)nm011§ya1 ddded,in bn¢dportidn e stiewspktiof, making the

soldof SuE95 Pt L RESOULAT A RDRRY End Bl i 008,

filtegglovhitst h@tr Whgﬁlt@af/ it etiedsiel aiphl oh4- 5%&1 glasiabagetic acid and
filteftdt MhORNitérecakSwad BolledfbddMTH®Eud ﬁ)d@@kd@z‘;é refry QARIZRH fr&R

b B e S L2008, 88 e

f iITHNSMR d30UNHS L dFONMSOPhE 21 (Brtst 2HE ovfiis6.a8ljms2idy 6ta® @, dH,
1H,ff§te$9"\6 éﬁzﬁa%ﬁéé' R9el fi C‘7%3 fi‘é‘ngf' 14 ?ﬁe)d7 35"(8 d, d, 1H,

e?ct ed he C roduct
I =x@ &Y St1dl4)i 2&T (bd, tHohT SdetZHéhbzISI%QSelH) dZé’flf(blrfd lthe

pAQH&ﬁIreQﬁ‘ 2(? Aﬁﬁh@g%ﬂlo‘?@ ﬁgngﬁfﬁgm gﬁﬁmldrh}_ﬁd A8: %ﬁzgﬁ)@mmol)

25 ' HN 0
and (ylergs) ( 25% hqgteddfoq ¢h. jThg. rgacﬂ@ngmn@u@ms therg £ooled,

eva;{di‘atedi by alo‘r‘a%l évabzl)atoﬂana 3hd fésulhngﬂrestue Whs ]wddﬁéd with 31@‘[ aqueous

amrrgoma gz l(ana_l I_'El)e crggeggl’oégct \yasl_{)ecryitﬁ?l@ig frmn écetqpf Zwaterp‘go give
the moﬂuur(@40f792/o)( - AA38e238°Ehl or o- phenyl am no) - benzoi ¢

i 3 5
?g{ﬁ%hl(goglﬁm rga&%n m xt@r éy(\hﬂggle he:rﬁ ?C:)g?)(? e]g?)%%g%e&j IH,
J ZSeM@pHiZéﬂa% by dalkot a!8y1 &Vhlrorhord, dHd) ttéel Has Gl £ (hgH,J
=2 185! fue (af) weshed awi tiipg, et g R03Ie sHz), 7.84 (d, d, 1H, T =8.1,

2.1Hz), 9.01 (s, 1H).
Example 91
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amonia (2M 100m ). The crude product was
recrystallized fromacetone/water to give the product
(7.40, 79%, mp. 232-233C. ' HNMR (300MHz,

d6- acetone): 6.95 (d, d, d, I1HJ=8.1, 6.9, 0.9Hz),
6.98 (d, d, IH J =81, 2.1 H), 7.03 (d, d, I H J =
S. B-choroHOH- D?be%o[bd'l[ljﬂtlhuazdpm-ls -Ohe KZPMpFurkENO dBKP) H,

‘]Tl:ﬁ? c%rﬁgaunﬁehﬁ?e&?ecﬂ% Téaﬂ_sl)&f a préf%dﬁl% s1rgrle_;trqo tlgat ldFed]foi

Exaglpmﬁ7( except rpglamgg g}@g;yé sqjgg:ylagq)of Example 87 with methyl thiosalicylate.
8vigh 205 308 €t PRz soMHZL §,-hiM O pZER) oa d1rpne-8.1, 2.4 Hz),

728,1@"@"@?94*%9 Pl L S PI LG o e

87 except replacing nethyl salicylate of Exanple 87

wi th nethyl thiosalicyl gm I\4€ 295 300 C. 1HNWR
(300MHz, d6-DVBO): 7. 20{%1‘ PE™AH "3 = 8.1, 2.4 Hz), 5
7. 28 (H H-tihenzcth e MA)-oxFthipin- hi- oﬂﬂ—ﬁCorﬂ’D@ngﬂﬂ)),

19. Kl%it(l}%r of n%ﬁ{) algé(iﬁ‘flm Qm?)z thlosahcyhc ac1d (4.9 30mmol) 2-
11Hdi enzol 41- oxat hiepi n-11-'one (Conpo %

iodogprsplea( TSt %19 ﬁnlé’ﬁWUSaK of4- 92 781d) connsr ﬁ%@tecgﬂ j@ was
reﬂlﬁ&dd‘of 46 %W c))mp?etloﬂ Othle GegIdh SAilkBiré Tvad Qboof%@nﬁfﬁi ﬁqueous
16

sodfy ik RS I BB b, PR saucons

layemwas amdlfwdswlddd(lbub obarid tlseguodd psoduso@igunichly 86 6%)dm p. 203 °C.

%5%lxﬁ§g1uéf ki 9?9%tho§gydéw$¥1&gﬁm}r{)%ﬁ@¥a&qa a{sg‘fj 10mmol),
hydtqbéorslﬁlapml (©Pd (21ml) 8ud agsitielagid (38BOYwasrrePuxeddfor Fh atal35-140 °C.

UpdHl Ml@ud?lf tﬁehféagtl&tlzm%ﬁﬂ%%é’s %Wﬁrﬁi%efré’fmﬂé%)oﬁl%ﬁziﬁioclce water.
rom.c acid Sl

aci d (5gq,
TheamiKktgice e eékr?ﬁe |‘@h fi&%ﬁ E?rl LR’@dOIi‘o’éWCZ]ﬁy%{t Wf%wf gd with
satufated Ls{@dmrfnc?llﬂwbeﬁat@nThé hguéoradaye@Nwil X@lgrirf;ﬁdw_ﬁﬁh @O, efitered to
and carefu ourgd i ntq-i.ce water. e mxture was
obtaiy e§8[‘§8r%u¥th@%"égtﬁ)\/fn Rt ﬂgre The organic |ayer was
wagqBddlydnptyrphengtsulfatyddbeadicumidi(Zar Somat )ewaT Wessalyed ousicetic
anhgfcﬂ?/a% Cimmﬁe 1%91!119«1!(12 E(ﬁgﬁ%ﬂ) X/Qs Flxed b/ﬂ f%r B é%r i@rth‘Hoﬂ ctoﬁﬁ)le‘uon

the pxqeps H?@Ko&lgllygﬁéﬁwaéuﬂef@ﬁw )berénmlqyamrmm( 2pd thggmagsidue was
poumsmﬂi &8l atQd ThE nAGREd Gvas %Bam{@!éd el@thacn g&h@théﬁ%lﬁ: t@gdnic layer

sol on, was retl uxe 145-
was ?Wrttsﬁaturaﬁ rgsecgegff VR § %ﬁgreﬁeﬁm%r&ted by a

rotatiyy feQiirjtor wap puafied by anmmdwdlrbeﬁtdgt@hyxas objei tied proatiet (1g,

o\C The m xture was extracted with diethyl
54/3’&%@\?@&%% organic |l ayer was washed wi th saturated

brine, dried orver anhydrous MySO4, filtered,
evaporated by a 25 rotatofy, 1f;;l}%ng;,rator and purified by

col ume chromat ography to obtain the product T\Sl%
5409 m pibaatd.clkdlespeengsl H(sH)-one (Compound No. BK4)
DA%M%Q)f@bﬁh@SléﬂlQXlﬁéﬁfébé‘nzbaﬁbg(bDl L aﬁ@%ﬂmeﬁa (o 20mol)
0] SSI U ronob

i R L SRS 17 oL BT O1TA) HEBHSR SRS Fetgon
m1thaWaQretthxécDﬂ>@3Oﬁim ﬂ@uﬁm@n{p&tmngﬂlemstumjdfeﬂcocﬁmj NahkO;
(2.5%53@7% AdMed followed by rotary evaporation to remove the solvent. To the residue
was added a saturated solution of NaHCO; (25ml), and the mixture was filtered. The
filtrate was acidified with 6N HCl and a solid precipitated out. This mixture was heated

to 60°C and filtered whist hot, the filter cake was washed with a small amount of water,

dissolved in EtOH, and passed through a charcoal column to remove color. After

filtration and rotary evaporation of the solvent, the resultant curde product was
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m xture was retluxed for 30m n. Upon conpletion, the
m xture was cool ed, NaHCO3 (2.5g) was added fol |l owed
by rotary evaporation to renove the solvent. To the
resi due was added a saturated sol uti on of NaHCO3
(25mL), and the m xture was filtered. The 35 filtrate
wmmm@wmwmmwmmmmmmm@wwmmmmmmmunw

soﬂiﬂbﬁ’ B %t(ﬁ' fI—ﬁrd\q@cﬁr Hﬁ:@gﬁgnné)ooeﬁ%&ca&% f(b'O%e rﬁﬂ?ol) and p-
toluatrﬁswlﬁ@m@ﬁmolé@ 8g) in tglugne(3p0ml) warheted g bfage@dhe H,0 formed
bem%%ﬂé'&@d f £DakC9akk fRbivEM Updn rc@ﬂi@lé@ioﬁ ahe brgaﬁfctlﬁier was washed

wity sl AR B e YaREr G TP hledy s Pisreiptp o

rotattsg dvdpordtbreto din Sie@podaict (lody , F3a6)x her puri f ication. A
sol ution of 2-(2-Hydroxy-phenyl am no)-benzoic acid
(2.0g, 9mvol) and p- toluenesulfonic acid (0.5g) in
tol uene (200m) was heatfedmphd®y N2 with the H20
for 'Tﬂq?orffﬁ% @QVSRJXKIB&Q&%&&{? 19- E%%%@hv?tlfi”d&orﬁﬁﬁ' éﬁﬁ{zdroUpon

COTT'pl et| on e of ganl C Iayer was ‘washed W i
sat urdibeng 11 aden1nerOrpathoxx i acid § mgmdﬂNo BKS)

Thislcbﬁfp@d%d a@ﬁpleyaar@@ b@hednbyf aapro&@&uaé ghwaem@m%@ fortExample
t he

58, SR ity s g ioh b ving ek kot e Go- 10, 11- ai
ydro- 10 di benzo[ b, fl[1, 4] oxazepi ne-6-carbox lic acid
(Compound NoBKS5) This cenpoupdyaas prepared by means

of a procedure simlar to at used for Exanple 88,
Wi t h4didimyl-3 dydroxyrS-meekytli héimetinilildvaxagl G Hodibydaown

i n thfb@tbib, #Kl@]ﬁla%e&ﬁe éfbafboEQHWdld %&ng&ﬁld&‘lmmy'

, 9-dimethyl -TT-"0x - .
Térsw@H%PJ iy Hreaqrar? Ry @fbaaﬁ%O%a wgrmwwlaaa thatusshfrsdngmple
90, Mah oBitéB yealtibrscardigiions tbllvasngthe peltrRevoiy theans of a
procedure simlar to that used for Exanple 90, with
ot her reaction condictions follow ng those known in
the art. 20 Exanpl e 96 4&xBowpiad6 3-h day- 8- nmet hoxy-
1,9-di F@ﬁlk}w} ]lyhrobiv-fﬁofﬁgth)gv 3. 811'11{&1&0’1 91. 7OX0- lO 11 dlhvdro-

di benzof aze |ne carpoxcl

Tﬁfs c@n@b@ﬁ‘@@h‘i ﬁre?ér@ﬁi 'o?'rnetaﬁs M'@ﬁrob'&ﬁl‘iie §1ﬁﬁla1EK¢’t'ﬁ'ﬁ’t| L%ed %lr Example

h .ot her .react.i on CgPdICtI f ol | ow t hose known

91, WH PHEr Fragtioneondictions follgywing F%Jﬂo“smﬁ ¥L8- met hoxy-

1,9-dinethyl -1 I-oxo-10, 11- drhydro di benzo[ b, f][1, 4]
oxathleplne 6- carboxylr%x% ﬂaéfbnpound No: BL2) This
conpound was prepared by‘ne qs of a procedure S|nrlar

gg”d' ct '0”&;aftlﬂéélff%r&rﬂo&@ﬁ@aéﬁ&‘@@&nb&hrﬁﬁ@o GHLz)Exa”p' e
ThisegppprobwagpePEedhY MsrYs of apr@redireyimular taghat used fordixgmple

92, W&th @ther reaction condictions following those known in the art.

Example 98
4-Formyl-3-hydroxy-8-methoxy-1.9-dimethyl-11-0x0-5,10-dihydro-
dibenzo|b.e]| 1.4]oxazepine-6-carboxylic acid (Compound No: BL7)

This compound was prepared by means of a procedure similar to that used for Example

93, with other reaction condictions following those known in the art.

Example 99
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di benzo[ b, e] [ 1, 4] oxazepi ne-6-carbox lic acid (Conpound

No: BL7) 35 This conpound was prepared by neans of a

procedure simlar to that used for Exanple 93, with

ot her reaction condictions follow ng those known in

the art. Exanmple 99 52 9-Ethoxyl-4-fornyl -3,

8- di rieEthoxymdthgl-4tiforatyhg|8-inetlmxy- 11G4dimethyl-11-oxo-11H-

qib@ﬁm E;m qhdlbxe%hf@ %ﬁﬁb{kﬁm acmm&sgé%& V(\ggfnGOﬂﬁﬁf 1y B0

Th@ awgp@mdawr%@@a@dr @/ §1|e?ﬁlsl %fra Rr@chﬁéﬁ Slmslé@twtgat @@qu@&ample

2 e;e)c Q@ﬂﬁmﬁf%s@ﬁirﬁg RSO Wit ©- Eﬂioﬂyﬂi’eﬂl?l 4- formyl 3,8-dimethoxy-1,6-

dlmath e s R oS (B S ne- 7- car bo
S AR e AL b A

2H;;—7§%;) %1@%3{@ .%E%:gs: 3%), 33932(2 31%1;34;5735 )gg.’69é%_‘)|_i,H), 10,61 (s,

1H)4. 57 (s, 2H), 6.69 (s, 1H), 10.61 (s, 1H. 10 Exanple
100 3,8 -Diet hoxy- 9- ehoxynet hyl - 4-fornyl - |
,6-dinmethyl-11 -oxo-11 H
di benzol[ b, €] 11 41 di oxepErermedaPboxyl i c acid et hyl

est er3 (SQDIéﬂ@W@ é\dﬁ&k@ﬁalﬁlm ﬁ@ﬂippmddm@mvpn %’:‘-@ﬂéﬂdey

A hn A -
TthmﬂpQLBﬂOMdmre@m By meﬁns].ofh%r@teduﬁ-klmﬂlalzﬁ) tﬁMZL)s;ad forFXample

2e gﬂt rgc%c:m Ioéé {hangﬁlthjodojfnﬁ? 22 (S ZEIH) 2.49
iﬁ“@%ﬁ 00MHz,7CD(): BH, 1%(@@}19%6 9H31%1( ’(rzH6HJ 147 (t, 3H, J
=6. 915’2)22@( %}562 @5 2 %ﬁ) 3@7@& 2(1% 147 bz, %@7 %ﬁn{s% UHZ? 4.17
(q,q chp %Hé @ﬁél((b%;()J—ﬂﬁgn% 4¥6 (s, ZHB 66%@ 1H), 10. 58(s Ph)
di benzo[ b, e] 11, 4l di oxepi ne- 7-car boxylic acid propyl

ester (Conpound No: BWE{( Thle lg?rrpound was prepared by
nmeans of a procedure simiar to that used for Exanple

2 ex cﬂaEthoxembmg] Monnuddrfeﬂimmnbvlwltcbm-bIWHNNR
, D e

T én@op@)nd rgparec@lpy MeaiE (g'ﬁzgrcqiugeg,suql@lar @Hhat y;sgd ﬁ}.qf)xample

2 exé%lacmgzﬁdoﬁleﬁﬁn§mqocpo as, 2H), 6.66 (s, | H),
M QREERSDHE Ry PN It G D) A1) 227 . 31D,
2.49- @x3H), B.97 (4 B0, HbeHz0B7 €] IH, BI6BHxepionet, 2IL Arbmi)) 433 (t,

2H, gcid b 4’%68 Eﬁﬁisé%{m%focgglgsq ) The conpound was

“pr epar imlar to that used
for Exanple 2 except repl aci ng i odonet hane with
i odobut ane. ' HNMR (300'\'4E|§am §): 6 0.96 (m 6H,
6H, J=6. 9HZ) 138 .1. 6
D L1\ , :’* t b TY] o
3@1133{12&)% e]?m]dﬂm&&ﬂé)%-ceﬂ'b&&h@amd b%@/l%b‘be (bon%ﬂﬂll)i ,N043}'NO)
E]g corﬁ}p%n_d was prepe?réd by mealgs ofa pl_lpoéedure gmglaf to the'l_lD usec} Qorsngample
2 except replacing iodomethane with iodobutane.
'HNMR (300MHz, CDCls): & 0.96 (m, 6H), 1.21 (t, 6H, J =6.9Hz), 1.38 (m, 6H), 1.75
(m, 6H), 2.22 (s, 3H), 2.50 (s, 3H), 3.57 (q, 2H, J =6.9Hz), 3.91 (t, 2H, J =6.3Hz), 4.09 (t,
2H, J =6.3Hz), 4.33 (t, 2H, J =6.6Hz), 4.56 (s, 2H), 6.66 (s, 1H), 10.59 (s, 1H).

Example 103
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Exanpl e 103 53 9-Et hox

yl -4-fornyl -1, 6-di net hyl - 11- oxo- 3, 8-bi s- pentyl oxy-11H
di benzo[ b, el [ 1, 4] di oxepi ne-7-car boxyl i c acid pentyl
ester (Conmpound No: BN ) The conmpound was prepared by
means of a procedure S|n1lar to that used for Exanple

@f@m&% e}rlq41d%xg[§1£‘9 )fycgﬁ}olilch ac1f1 BEﬁWﬂ es?br ( §omgbllﬂ{d(N d1BN1)

- dl yr=-1I-0
T&w B@ﬁa@[né ‘eqsmemr@ﬂ @kesamﬁeafﬁ REQpIIe Himilani) thatrised far Example
2 ex@8pteEpla GRITRAY ARt HNAS thIZédoBeﬁtaﬁ@rmound was prepared by
means of a procedure simlar to that used for Exanple
10 3, with other react| on conditions follow ng those
known in the art HNNREgﬁﬂ@bHM4 CDCIS) S 1. 20 (t,

TiIIQ éoﬂléo&d%ﬁ%gﬁédww meéns‘c &fhn[)floc&uge anlﬂaldﬁ() that used for Example

3, Wéﬁh@ébﬁzéquﬂ@l} fqndat}wcfszlgmlﬁeﬂmse éfp%w} the alei d et hyl
l}ﬁsmr(somqm@)l\m 28N33H, They STaoINE, 3MS2. w@pﬁq)ed 6y, 2H, J

= SEL30 0 AR Fflmubla IR 2o e R

(300MHz, CDOI3): 6 1.20 (t, 3H, J =7.5Hz), 147(t

?E' %H_639H§)5H§) 493(37E "%QP%E%JZ gsg(Hi) (s
2H), BEdexymethyhifyrmyis. 8% roxy- Iu§-dimethgol ¢exo-1 THy

1&bé&o(t§e][i 41&oxe§?ﬁ@m$a’f‘bd§%c%mﬁtdﬁm%%ﬁ m/dmpound No BN3)
11, 6-di et hyl -1 - 0XO-

-4-Tonnyl - -
The B%‘HE‘B{“S "é*]S[PfFPa&T‘g‘PSbSE]éﬁ?Srfef wprea?demm.ﬂer ctp@t %p@, ngxample
3 exegptetplidingrpdundthiioe withdgdokttaneonpound was prepared by

BRRIR D IR oA Mt b TR 1RSSR o .
3H)( 206 NBZH)CBO03Y; 28, D=99Hz),, 3. 3H(q, 2H:0. 8FPBlz)1 420 (612H)BH,68 (s,

I & . 9 3H), 2.57 3
1H)3¥%§8 ?E'ffﬁ%ﬁﬁe(%él@pé?@&%@ (t ,(S'zH, H?] =6, 6Hz§ S 4. ;Do’

(s, 30 2H), 6.68 (s, 1 H), 10.69 (s, | H), 11.38 (s,

I H, 12.18 (s, IH) Exggmhlgeh@g 9- Ethoxyrrethyl
-4-fonn I-3t-d ! 1 ,_(S-Jhngth - l. o- |

elstteem[b@dmpﬁdmded\h@mmbaﬁvﬁdmn@ oﬂmoUmlerWGsmbb@mBNedBNm
ec)grgl glind?v\éefp)slr rgpaggc{ ll%b Igerlr:l%slt cﬁr a n(grgcedtuﬁet ?S‘gtuottgerl]teuse(? %lEexample
3 emnm1®1@®domtmnEWMXW¢mme4 formyl -3, 8
"HRME GsobMuS - AR 3. od & 99105 1d.6Hz).1.20 (¢, 3H, 1 =6.9Hz), 1.78 (m,
2H), 2.49 (s, 3H), 2.57 (s, 3H), 3.59 (q, 2H, J =6.9Hz), 4.33 (t, 2H, J =6.6Hz), 4.70 (s,

2H), 6.68 (s, 1H), 10.69 (s, 1H), 11.38 (s, 1H), 12.18 (s, 1H).

Example 107
9-FEthoxymethyl-4-formyl-3.8-dihydroxy-1.6-dimethyl-11-ox0-11H-
dibenzo[b.e]| 1.4]dioxepine-7-carboxylic acid butyl ester (Compound No: BN5)

The compound was prepared by means of a procedure similar to that used for Example

3 except replacing iodomethane with iodobutane.

Example 108
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di benzo[ b, el [ 1, 4] di oxepi ne-7-car boxylic acid pentyl
ester (Conpound No: BN6) The conpound was prepared by
nmeans of a procedure simlar to that used for Exanple
3 except substituting iodonmethane with iodopentane.
Exanple 109

Jcm%szo r£%hh 415#6%@&9& blc%}bo&%hélma 95@ 91 éé?er?CSﬁBQ&?SVNb CBN6)

Th@ awgp@mdawr%@@a@dr @/ §1|e?ﬁlsl %fra Rr@chﬁéﬁ Slmslé@tpOftbat @@qu@&ample

3 exbEbt Bbbstithting 1@&6}ﬁéth£rféaﬁffth %ogéiﬁzﬁiet ions follow ng those
known in the art. 'HNMR (300MHz, d6-DMSO: 6 1.16 (t,

3H, J =7.5Hz), 237 (s, BFD 2.79 (s, BFD 3.55 (q,
2H, J =7. 5%&) 4. 66 (d Eﬁmmphﬁogg (s, FD Exanpl e
h , h

ThRoml EQni'd) sz% P&@@‘W%a‘f’@%f‘ R é)?&%ﬁl?f@ sﬂﬂllémQQﬁathse(?for Example

procedure si le 18 except
51, Wébloﬁ@r FRECEMEWItions ﬁ@lwm&ﬂ&a? kn%n mzt@e Banpl e 111
'UNVBR (ZOUMIAE, N lmetsm»l B-RiehosyrgtiyiHz)3287dish3BY, 2.79 (s, 3H),

35i§%éﬁz£f%g h%q%ﬁgfgiég4ﬁé&ﬂﬁ®arbox lic acid (Conpound

NoB02) The conpound was prepared by nmeans of a
procedure simlar to that ?ﬂﬁ%qréor Exanpl e 18 except

rﬂgla0|ng et hanol am ne w enzyl am ne. 25 Exanple
hmmmhjﬂxm&ﬁﬂwdravméhdMﬁhvlnkl -oxo-=phienydarappmethyl-11H-

|- OXQhﬂenE&[% d?Mréﬂgio'xQ[hHe 7Lcamoxgﬁ$‘¥éld @@brﬂ%und No BO1)
neth -1 FFdlbenz dloxg pi ne- 7-car

b,
Th icaana%r( m)mﬁﬁ%re% Y mes3 9] - PrREe Wﬁﬁ&ﬂﬂﬁtﬁé atmsabﬁﬁr@&ample
18 dayepregiscif ethardla6iad with iliiel ar to that used for
Exanple 30 18 except replacing ethanolamne with
2-pyrrol -1 -yl-ethyl am ne. Exanple 113
9-Ethoxynethy| 3, 8-di h Byarople-11] 6- di net hyl - |

4:}%5%?1‘1%\71%511 é&ﬁbf)%}ﬂbx&ﬁ‘&ﬂw fﬁf‘dﬂﬂz)droxv-l 6-dimethyl-11-oxo-1 1H:-

) I be nz o] I OXepl ne- /-
1, 4] 1Nz : Y % &y dplar ed
Tﬁé’ ch@ d%as%r@ﬁa@&?@;“ﬁl%al%' cﬁ‘aI ﬁbcéd@ret hﬁ‘i‘ilaﬂﬁ)ecﬂatﬂﬁéd for Example

) et.hanol anine with
18 %&?Hié?ﬂ?‘f Eano “P%‘?RS’BF@ anyBepMVSO): 6 1.06 (t, 3H,
J =6.9Hz), 231 (s, BFD 2.57 (s, BFD 3.40 (q, 2H,

J=6.9Hz), 4.38 (s, 2 4 6.75 (in 3H),
7. 52 (d) 20 =8 ( 7Hz)H) Eéa‘%’%‘ (ﬁ?e 114 0- Ethglx "

Weﬁm]nﬂH H}%Hé’d[ﬂ) leT[l 4]dloxeplne 7- carboxvhc ac1d ( Compound No: BO3)

11-0Xo-11H-di benzo| b, e]| 1, 4] di oXepl ne- /-Ccar boxyl | ¢
The pg{n?@gﬁp@q}rme%e lgg'p)eans of a procedure similar to that used for Example

18 except replacing ethanolamine with 2-pyrrol-1-yl-ethylamine.

Example 113
9-FEthoxymethyl-3.8-dihydroxy-1.6-dimethyl-11-0x0-4-[(4-sulfamovl-phenylamino)-
methyl]-11H-dibenzo[b.e][1.4]dioxepine-7-carboxylic acid (Compound No: BO4)

The compound was prepared by means of a procedure similar to that used for Example

18 except replacing ethanolamine with sulfanilamide.
'HNMR (300MHz, ds-DMSO): & 1.06 (t, 3H, J =6.9Hz), 2.31 (s, 3H), 2.57 (s, 3H),
3.40 (q, 2H, J =6.9Hz), 4.38 (s, 2H), 4.49 (s, 2H), 6.75 (m, 3H), 7.52 (d, 2H, J =8.7Hz).
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5 The conpound was prepared by nmeans of a procedure
simlar to that used for Exanple 18 except repl acing

et hanol am ne wi th 2-norpholin-4-yl-ethylam ne. Exanple
115 9- Et hoxynet hyl -3, 8 -di hydroy-1, 6-dinethyl-4-(m

or pholin-4-yl net hyl )-11-oxo0-11 H 10

di benzo[ b, e] [, 4] di oxepi ne-7-car boxylic acid (Conpound
No: BPO The conpound “@§mﬁé%§@?ed by means of a
procedure35|n1lar to that u Exane:e 1% exceptthl

d6: o@Nﬁ@H—dlﬁerﬂzoﬂﬁe]ﬁ 41d%3lr?1e57-<94‘36xv113 238 (Comp3Hd No. BOT)

Tge Sﬂszmunﬁ%s prgpa&gd é}émegg of a4prg§edé.|qe S@,ﬂfr toéh@tg,lsg% }or]‘_Example

18 eifrept 1&plEt@grhan olditin® with b mpntoliyii4-yietBylainimedy
roxy-1, 6-dinmethyl-I1-oxo-4-(piperazin-1- ly
nmet hyl )-11H di benzo[ b, e][ 1, 4] di oxepi ne-7-car boxylic
aci d (Conmpound No: BP2)E¥#epledipound was prepared by

0 ERRNS nfethy R 3IC8Ir BREHALE.150- Find By 1149 b S BRI LY 1h @Ry I ABRbE1 1 H-
ZU 16 exCe rleliic‘ing e7t h?ﬁ?{l agn nlg wth pl er a2| 616
HN HIGLONK ng_.;'» 00 f QN

ThS corﬁb‘ﬁundzw;igxéecﬁw meard &Q I{rbced‘ﬂd’@ 81mfﬁa14ﬁ> t(lﬁt,usgd"forkxample

18 %0@3 r?}ﬁéCH}g an(otldé&lg%hfltél IT‘ir‘Phé@ﬂ 2H), 4.68 (s, 2H),
HN(VﬂéGOOBﬂwIdarDMSODm*I h96 Jt; IHel ho2Hme 2B (s, 31B), diSR(I$H), 3.06

(o A0 BE) (PO ST IE 200 200152 2 St
No: BP3) The conpound was prepared by neans of a

procedure simlar to thgkmﬁﬁgqlgor Exanpl e 18 except

re IaC|n, et hanol tert-butyl am ne. 30
! t % yd 15171. -pXQ- 4y(mperaz1n 1-ylmethyl)-11H-

met hydlbetﬁoﬁi dﬂDI)(Zﬂhlyilne -7&a83cﬁdvhc eyid ( Compound No: BP2)

6-.d
Tﬁi Q%P%%ﬂz‘%isgr%q/a{idl lgp( lalleglggecbﬂ 3 procedure 58161%91 tothat ysgd for Example
18 eGeptpepanindNstharBR8)ing methqopeprazine was prepared by means

lﬁﬁnfk &ﬁ@ﬁ ur ak h s%gz

exce I@§ p accl?nlaMg ar610 %tt ghvv:jt IfI£r?zzl_:ygaﬁgper)aizzllﬁze(s 3H),

2.903, 4F5N§/H9¢$o’?(ﬂﬂr6 Yi2)- m%@» 4H&s 4506, TH), 4@& (SJ2H)66@§|;£§ 1H).
2.30 (s, 3H), 2. 58(3 3H) 3.40 (ml OH), 3.80 (t,
4H), 4.32 (s, 2H) 4.52 (s, le) 4.68 (s, 2H), 6.77 (s,
1H), 7.45 (m 2H), 7 62 X?(ITHP ﬂﬁ. 56 Exanple 119

4- éeﬁ(mvﬂhmhﬁwéthemlwéth@mmhvlm dibydrBy el hrdiiyerieg 1M F-ox3- 81 H-

e-7rcarboxylic ac1d Com und No: BP3.

The&omppaund Wis:praRTyd heeammfaundosdase pmp@mﬁawem,ﬁ(ample
18 Qbed ra{mféﬁ%jé{ﬁﬁlo?drﬁ?nlsWlthttgrttbﬂgﬁlaﬂﬁ%@d for Exanple 5 18

aci ng et hanolam ne wth cycl ohexane net hyl
anlne Exanpl e 120

go

Example 118
4-(4-Benzyl-piperazin-1-ylmethy])-9-ethoxymethyl-3.8-dihydroxy-1.6-dimethyl-11-oxo0-
11H-dibenzo[b.e][1.4]dioxepine-7-carboxylic acid (Compound No: BP6)

The compound was prepared by means of a procedure similar to that used for Example

18 except replacing ethanolamine with benzyl piperazine.

'HNMR (300MHz, ds-DMSO): § 1.06 (t, 3H, J =6.9Hz), 2.30 (s, 3H), 2.58(s, 3H), 3.40
(m, 10H), 3.80 (t, 4H), 4.32 (s, 2H) 4.52 (s, 2H), 4.68 (s, 2H), 6.77 (s, 1H), 7.45 (m, 2H), 7.62
(m, 3H).
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4,[ (4- Acetyl am no- phenyl am no) - et hyl | - 9- et hoxynet hyl -
3, 8-di hydroxy-1, 6-dinethyl

11- oxo- 11H di benzo[ b, el [ 1, 4] di oxepi ne-7- car boxyl i c
acid (Conpound No: BP9) 10 The conpound was prepared
by neans of a procedure simlar to that used for
Exanpl e 18 except repl Esampglediifanol ani ne with

4- f&\ﬁ:ﬁﬁltexjvlﬂ{&m amyﬁlém’ﬂ]@ etMEgtl?Vl ]325;]. dﬂwal.(&(vq 6-dimethyl-11-

ap nenlyl am no) - net nyl - Y- et hoxy ¥ ay
r fb,eUl 4]d.109§eameq7r;carboxv ic acid (Compound No: BP7)

Thé’b&hp&ﬁﬁq{zﬁ Iﬁ%ﬂa're&ﬂ)}dhl@%@sﬂbﬂheprzcéaﬁfebﬁﬁnlhﬂ © t8&t Wed for Example
ound 2r el%a:r ed by neans

I8¢ ’Fepé iﬂlf%fé%ﬂj?}lﬂ@o ‘}fﬂ‘?"Féi‘Pt Ncid S’fanﬁ§%e& ¥ Mg anpl e 18

except replacing et hanol am ne wt h

3- cyano- phenyl am ne.

9- Ethoxyrretgﬁl/l-s 8-dih QB{&@ ]1% 6- d| nmet hyl -1 | -oxo-4-
aﬁwlalrmngm-me‘réwﬂxﬂ ethmtmnﬂthvl 3.8-dihydroxy-1,6-dimethyl-

L%l rH- &ibe&u%mﬁ’[ mo@&iebm%lvdbm&wh%cﬁ @3nRnd NS BPY)

aci d ( Co rrpoun . he conp ound was repared b

The 8%P@fndaw%§rft§%%‘ﬂ’r'éy §]|eﬁlils| %fra Rrechﬁgﬁ Sl@sléﬂtwtéat ysgé fip| Fexample
18 ek8ep® X&2Hdin &Birﬁlﬂdﬂih@e@\hﬂh ad MhoWHehylgmpieper i di n- |

-ylﬂeflﬁyl agrm ne. ' HNWR (%j(j)OI\;{-%.@Eﬂl d6Vle\/gyO) S 1.16 (t,

31-1, J =.9Hz), 1.93 (in, 6H), 2.42 (s, 3H), 25

2. 75(s, 3H) 3.49 (q, 2Bxandple629Hz), 4.62 (s, 2H),

4- [(31 (g’%n& %her?v’_grnmg) Zl ﬂﬁv?] 9 %th@;vmgt)ﬁép?%edlﬂ\%goxv-l 6-dimethyl-11-ox0-
r oxl/LH dd)ﬂﬁZO{‘éleH\]!l‘udlDXQmI&ﬁ- %carrboxvlm ae1P(Gamapgung ier IBE D) - |

4-

Thé"‘coﬁb&ﬁfd% aléd &gﬂe%e(@ an;?roZed%?er Qﬁ’ﬂ‘lall !oCtthleQd for Example
npoundNo: Oia' ?‘t oundg‘gas prepared by neans
18 esf:epa replaRRl P olmng A9t oYRQIPGREAMINSr Exanpl e 18

except repl aci ng et hanol am ne with 2-am no-pyri di ne.
Exarrpl e 124 9- Et hoxynet hy|
4-[(4-fluoro-phenyl am E% Wﬁtlﬁ%l -3,8-di h dyrox
9- Emoﬁvrdethelt-h&ld-lhvdremfxbé d&ﬁethvl 11-ox0- 4 [(2- plperldln 1-yl-ethylamino)-

Iugd No: BQ2
: pre y means

T@ C@mmtwée\wrrée@r@d lPYafneﬁl@ﬁ eraanroe@eleﬁ ffl@l#laIEs@athﬁl ysed fg Example
18 e%@;ﬁ Répld @tﬁmﬁarﬁhe ml ﬁ%(%)eﬁcmﬁlt 1 {l-ethylamine.

e%eﬁ]ﬁsgfh ﬁol)l ﬁﬁ,f é g{zﬁok% (m, 6H), 2.42 (s, 3H),

2. 75;(& 331)83.db y AHY X =6 VHA - 616t BKY, 4168 (s, 2H), 6.77 (s, 1H).
0x0- 11H- di benzo[ b, el [ 1, 4] di oxepi ne-7-car boxylic acid
(Conpound No: BO7) The conpound was prepared by neans
of a procedure sinilar Ewamplati2sed for Exanple 5 18

9-%&%&&?—@' Sa&ﬂh{?@ro% E%S&Et?eﬁﬂ\nq l"thohﬁlt varﬂhgﬁ% :V?d?l'ﬁnomethvl) 11H-
6- di rebbangelby rﬁ({udl.oz(ew1aerﬂrqarbq¥<ﬁ e)ac%d HaPHBS :

Thd bbrﬂp&ﬁfdm{skpr%bdréd 155} Hﬂe@ﬁ%&ﬁ] an[ﬁ'oc?ed@l?d Q@ﬁqml ioCth@Gisdd for Example
18 e%ﬁ i%%ﬁ“ T":}% onpou was prepared by
eanﬁge Fe1ng ‘fip?ﬂ? & Wt PIEFlOfIB’r{aH}ﬁ used for Exanple
18 except repl acing ethanol am ne with 2-am no
pyrim dine. Example 124
9-Ethoxymethyl-4-[(4-fluoro-phenylamino)-methyl]-3.8-dihydroxy-1.6-dimethyl-11-oxo-
11H-dibenzo[b.e][ 1.4]dioxepine-7-carboxylic acid (Compound No: BQ6)

The compound was prepared by means of a procedure similar to that used for Example

18 except replacing ethanolamine with p-fluoro-phenylamine.
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" HNMR (300MHz, d6-DMBO): 6 1.16 (t, 3H, J =7.5Hz), 237
(s, 3H), 2.84 (s, 3H), 3.55 (q, 2H, J =7.5Hz), 4.55
(s, 2H), 4.66 (s, 2H), 6.65 (in, 2H), 8.26 (m 2H). 15
Exanpl e 127 9- Et hoxynet hyl -3, 8-di h dy rox
-1,6-dimethyl -1 1-oxo-4-(piperidin- |-ylmethyl)-I1H
di benzo[ b, e] [ 1, 4] di oxepEranpleddbboxylic acid (Conpound
4N Amol?;hemmegmwny@@&h@{ﬁl@&ﬁﬁ% @sahﬁgam £8-dfnethy-11-
o A B

proceaure St o.tnat used for Ex

r €3Pac ~ PTGV B8 R

Tﬁ@@ nddﬁas d b m@aﬂsﬁ)f(at ro@édurelmﬁnl?ﬂ‘%z‘:dﬁlathsg@fdr'Example
18 ey i%ﬁCIH%etb@O%ﬂlng wrlt%ﬁﬁhwgﬂe dpigze ( (s 2H), 4.67

(s, 2H), 6.77 (s, 1H). Exanple 128 9-Et hoxynet hyl
-4-fonnyl -3,8-dih d-11, Exﬂh lEXI-I | -oxo- I I H25
dlbenzo[b eL[L 4 dloxeplne

pr ?pﬁ‘ %ﬁ)m’orﬂ%ﬁ@&ﬂ&l&x&n&f @%%@emmsacmt@ammnawmd |

fo other_ reaction conditilons
The P@@WW& Wdzi;@palz%bmmehn& e pipeedupsgmppitorthaf usgd for Example

18 e&c@t h%ﬁé/d@ é’[MinO‘lé}niﬁl@ il 2-@mfroQiyRimidine.

MSP AT L GE G G UTH P (GetD. 284 (5, 3H)

35X@pﬂﬁphﬂﬂ5Hb)4BEB};HIhé66¢nﬁ@Dn@6&@m,ﬁﬁbﬁéﬁdﬂlﬁ&Dnﬁans

of a procedure simlar to that used for Exanple 61
except replacing dinethﬁlan1ne hydrochl oride with

di et hyl am ne hydr ochl or EdemplefRanpl e 130 35
99Et[ﬁt)§‘%é’tﬁﬁt§7 B'Jdlhv‘ﬂircgﬁlnf‘ Eld'nﬁetﬁvﬁl flogd’ 4L(Bp¥ridin-1-ylmethyl)-11H-

l M OXO

Taé b&ﬂl@(ﬁﬂrﬁlaw(s@émwmy hﬂi@ansﬁﬂ&) prﬂi&ﬁluﬁ@ﬁmﬁluﬂtﬂ) tmsed for Example
procedure simlar to that used

18 QR PPy e PSS, i ot hyi ani ne
"HRYMIROG ROz dd-DIMSB) et hyé anithd Hydia.ch8bom,dél), B8 (s, 3H), 2.76(s,

3H)Esxgi_“§&;é1%ﬁ}f§[ ﬂl?)égfs!%‘%&ﬁe} bykudy: 485 (AP 4.68 (s 6074 1H).
dlbenzo[b el j |, 4] di oxepi ne-7-carboxylic acid

nethylan1de (Cbnpound NexaBsie)128 The conmpound was
b f I_r tq tha }ysed

dlfbﬁdmf bfbﬂ fO r41dhexW1ﬁeh7 Jmtbbxixlamam@ dﬁ)ﬁih\ﬂﬁ:rhider( CdapolmxBNp] BR3)
Thg Camﬁeltu}% gslﬁ n‘ggrlg%{ P?{ ?Ocegure s1m11ar to Jthat used for Example

61, dithetheo Ecta,cmt} ¢qn41}tdine>f@tﬂvneg thosekivoxy Ini the adi d
(2-nor phol i n-4-yl -ethyl)-am de (Conpound No: BS2) 10
The conpound was prepared by nmeans of a procedure
sinmlar to that used foEx@RRlgdP® 61 except repl acing

di rretdlEﬂ@mmahbwtrmemrs diyWdikk-1.6-dimethyl-11-oxo0-11H-
ghben roﬁ) b.ell IZhd10)¥6131n ﬁgargoxvqlc ac1dEa(16tE{Bfamld (?Compound No: BR6)

The compound was prepared by means of a procedure similar to that used for Example

61 except replacing dimethylamine hydrochloride with diethylamine hydrochloride.
Example 130
9-Ethoxymethyl-4-formyl-3,8-dihydroxy-1,6-dimethyl-11-oxo-11H-
dibenzo[b,e][1.4]dioxepine-7-carboxylic acid ethylamide (Compound No: BR8)

The compound was prepared by means of a procedure similar to that used for Example

61 except replacing dimethylamine hydrochloride with ethylamine hydrochloride.
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9- Et hoxynet hyl -3,8-dih dy roxy-1, 6-di net hyl -

(4- met hyl - pi perazi ne-1-carbonyl)-1 1- 15 oxo- |

| H di benzo[ b, e][I, 4] di oxepi ne- 4-car bal dehyde ( Conpound
No: BS5) The conpound was prepared by neans of a
procedure simlar to that used for Exanple 61 except
repl aci ng di met hyl ani neEkydpledBlori de wit h 4- met hyl

pi per@Eﬂﬁ%ym@ﬁ@f‘@'f@mﬁ% @thvdroxy-l 6-dimethyl-11-oxo0- llH-

8 [hyl-ll-_ ,1 ,11- alnyarOboxa-

: ¢ : -: lamide (eqipnguad No: BSO)

Tﬁ@ bé’tﬁ Qﬁ'&[& rtHSTarTcBa_ h])aarﬁtcﬁycl' procedure s1m11ar to that used for Example
X ne ni'c
o1 et gack i RGBS B P rdiyhaloride
di ssol ved i n DI\/SO K2CBx4mpiedBY, CuT (0. nmmol),

gdg- ‘ 09 m&%&b%w i "n%éan}ém 1>%xfﬁa

con‘pl etlon the reac(c&ﬂpdﬂnﬁq\w %SQQS pour ed i nto vvater

and extracted with ethyl acetate. ~The organl c |layer
T\‘R&§Ol§%§’éd’tﬁ?érﬁ¢l’3’ﬂf%a@h@6a% qfp rgeqdves wenilRaiachet used frifomple

61 exBéht rgRddiigdiattilimiae haMdcblbliedwarermamphyii-aud - HMine

filtered, evaporated by a rotatory evaporator and
purified by colum chromatography to give the desired
pr oduct. 30 The solid (Exampl)I38rom above step was

D, razmq carbonl -11-
bl 'mdmmﬁ#l-carbaﬂdw_hmd& (Gq:mbqq@d chrlBsSS)

Tﬁé @&hf%)drﬁt\@ﬁ p?a!réh U‘@ﬁlefu'lsl 5f%r;ﬁgcé‘1ﬂfje Qﬁl‘llﬁld‘g)ttgatglsgif gdrhi%;ample
ve S

desired pro oI [ P,
Ol expgpt r%pT %%%met rlf’dn vdr@ihlsﬁ%mthv%emet% BEBFYRd i n
CH2CI 2 (5m ) and the reaction was stirred overnight.
Upon conpl etion, the SE soI lé%n was evaporated by a
rotatory evaporator and by col um
c Broethoggi Qphmethyb 1 tHowe- lt)hlé Chlbxsiroéebx@#b tuetasdibéxaapdpen(a.d]

135 59 loheptene-6-b id d
2- Chl or o- CVC;‘?-%D-ene6 eli/zomcl (C"%nf?&’un Nf’oenzo[b 11, 4

|1aﬁhalzeérhvd1@<yO4T@eﬂp@@ﬁ®t@w¢m Nb2nBTE) PRe c@#rm%é rwetboxy 2-
metﬁ’;‘l@&ﬁéﬁ‘fﬁnﬂﬁ&‘ (IBARH Wis @sPrRAGAWNMSOI RLter (Imbhatul&@etnmol),
4,7 filgqﬁqtlg)%y f Hgggnﬂw%@ﬂ% %Th %glro rat%elrga&ﬁig{i] g{nticlz,’%ﬂe solution. The
reacﬁoh/blhhcylhre Swax hefited latdi Sty dCOfoSH?(b Ehinlfs[ b]l(ﬂbtr Neloft@pshetd. 1Upon
com?ﬁ 1onaélg F%eac %m(tu r b X %Pr%d "f‘nﬁég}\ﬁage & ex rgctel\cyi) 8/1‘[% emyl acetate.

e conpoun proce

Thesprgahiar layer taat subsmeﬂtby \B@hﬂ@l with 1satu18dd MiHBOpt dodution and
satugg&n%%ig&f%@ngﬁéd 808 hyarysNOIcE B9S Bit&REWEydpBrat & b@Td rotatory
evappr ol kR Hieddy tolyuischigmawgiaphy i giye shesiesechpiodestpyr |

Und shlid- b]nﬁlblﬁﬂr@th%b@% n@p whs &swaah@ﬂtbmqlo’ﬁpmmpksml)

Q yas pr.e red

and B‘rrlr(S%cE(a @ggﬁ ﬂngF("?{E e? IR0t geéigltlpg lgggﬁﬁ%/la%neutrahzed with 1 N
diluted HCI. The precipitated solid was filtered and dried to give the desired product.

The solid (1mmol) from above step, EDCI (1.5mmol) and HOBt (1.5mmol) were

dissolved in CH,Cl, (Sml) and the reaction was stirred overnight. Upon completion, the

solution was evaporated by a rotatory evaporator and purified by column chromatography
to give the desired products.

Example 135
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134, with other reaction conditions follow ng those
known in the art. Exanple 138 Conpound GO i sol at ed
fromd adonia gracilis (L.) WIld. 20 C adoni a
gracilis (L.) WIId was percol ated by 75% et hanol
three tines. The extract was concentrat ed |nto '

purlfled on S|I|ca " ey qu@dl entIy eI uted Wi t h

CH2Cl 2: MeOH (100:2) to provide a solid as a whit
Tb@ﬁﬂepounrlnea%maae%%:smﬁe@rqfﬁr&ppqdﬂéﬂjsmrlérﬁ%éewﬁ@fqrdixample
88, Rith dtHer CATRGHEShdfHInk EnRINing tHABE kndi@insthe Wgt ure of GO
was

9- Et hoxynet hyl - 4-fornyl - 3, 8- di hydr oxy- 1, 6- di net hyl - 11
25 oxo-11H-di benzo[b e] Eiarﬂﬂ)ldllerZepl ne-7-car boxyl iC
aci dg : —de Bk 10-
t he ' I ‘
structure was ﬁm&@mmqmoqundMMﬂCH 3 31J O a
ngéc'l%mg&n% Was Q) Al %82 lq'fg ﬂr%%re ﬁ'nHM tthhét]tfsgél'%r Example
134 wyitly etbrﬂe§eact103tﬁ0rlélt@eeﬁr§bomlz£?h9§@mwn ggh eteleHz)
65.1(CH2), 111.9, 112.1, 116 1, 1163, 117. 1(CH)
130.7, 1423, 145.5, 151 4 é g i 161.0, 163.7, 164.1,
170.2, 191.6; ET: 402(155‘ mpEde{2) . 356(100),
IBBf AR Ky-33R61hARY-H-FDE, A3 )ihy 3O B ben2BE|pHAJ o[ 3 26 ( 1L 2)diazepine-
258(24), 230(2 . 8), 150(20),
77(12), 67(12); 0, Zﬁ Copbrbibh : %b n‘gound F7
The @@@p@mdfwe@mrmﬁhby wlehns o saiopidoraumilpetorant used for Example
134 Clv AR 8NP Eor 2l BlonVBst oS etk kithvh RitREES. and then
extracted under refluxing Wth 75% et hanol three
times, with the period of 3h, 2h and 2h, respectively.
5 Total amount of 75% eEia@;ﬁp‘lle 18sed was 500kg. The

t d d d d
CPhelT ¥Rl ha e SRR ARt T et um s
Hebuspaaddid (Lot Willdweke percebatadant éﬁ%wthetmoetlhryd timeet Hieeextract

was%%@&n‘a'téaeﬁtot &t%ﬁ% 'E‘sz;]%)g) %gﬁﬁd&edo%h' s‘ﬂf&h (izoé%f)g%lggélﬂlﬁed on

ueous

Sﬂl%l 9&3@1@1 91@dlerﬂﬂy &hlt%jr ‘g&thstfét \M?@Ha(ﬂe 2hixpggvide a solid as a

Whlﬁewghfﬁé it hw%'rleér‘}ﬁaﬂh%%d f‘ragtoébet&@% 3BRiBSHPoundnGo (about
n Concen r e S

10gh oGl rvaé?%tﬁrxycaet%ﬁ N ﬁ@tﬂﬁy%m dimethyl-11-

oxoﬂﬁmﬁem(lﬁe]pak]ihbxepmbd @arb@iylhmﬁao(dIZhaXadt&@md) b}b)}HéNNm, Be-

h%@?ﬁ%‘ea%gg th% glnguqarp o%%ee fgWhl% n‘Q:WeJHnlﬁ Th% ?I'u?tlél%: was

asfdzi!pVGII—QCIZ(SL) CH2CIZ. McOH (100: 1, 3 L; 100 3, 6
L; 100: 5, 9 L; 100: 1Q, 6 L) respectivwely to get

five components F-1, FCZt,g awd F-5. The F-5
containing the desir CQDE . @as condensed under
reduced pressure to d [ ved in methanol and
filtered

HO

'H-NMR: 1.11(3H), 3.45(2H), 4.53(2H), 6.82(1H), 10.59(1H); "C-NMR: 14.5(CH3),
15.2(CH3), 21.3(CH;), 60.4(CH,), 65.1(CHy), 111.9, 112.1, 116.1, 116.3, 117.1(CH),
130.7, 142.3, 145.5, 151.8, 154.7, 161.0, 163.7, 164.1, 170.2, 191.6; EI: 402(12), 358(12),
356(100), 338(28), 326(20), 310(40), 300(8), 285(40), 268(12), 258(24), 230(20),
217(12), 179(20), 151(8), 150(20), 77(12), 67(12), 59(16).
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repeatedly. The filtered stuff was recrystalized from
CH2CI 2/EtOH to get a pure conpound (3.6g), which was
characteri zed by spectrumto be psoromc acid. ' TH NWR
(CDCI3): 6 11.83 (1H, s, O+ 3),10.09 (IT-T, s, 4-CHO,
6.60 (1H, s, H7), 6.20([H, s H 2), 3.36 (3H, S,
8-OCH3), 2.08 (31T, s. Exam@k@3p9 1.77 (31T, s. 9-

£7 i8I Aubniolqey) » 117.1 (G 2),
chifiby nd2 %g[a%&( 11223 (&8, 107.6 (C7),
Letwrizl acclgy’omyg@ ;j )Vas resshed (o _pggces P1d thery @c‘qacgf}i under
reﬂf;%\i% Qflt@l@%)ethaﬁéﬂhﬂee(t@néﬁ)wnhlﬁg§eh@d WE3h, 28 a8d Ch; respectively.

Tot m%meofg 7%({1 .@%’4ﬁ<§Ho ﬁ%%%gﬁeég %fﬁir%%@%@&emmed

undef redécethprepsuoe @ss exfrapueped. 2kg). tTe af_ztgacmrm evsaletuspénded into
Waté:r %Pa‘é{é‘a gh %&%ﬁdscgt%%}e%é@fes%fo@aw Q%ﬁ%g %o%&%g?and an
aQU@(D@pArtw Theethil agktaye phase £2 0\ vasRitsRRed GODHorganiasoB@nt and
mlxa_ch%hd% %V1M@§111@a°' r%fel% %’520(3530 'i'igesﬁf dn ﬁ t@llamwen‘ﬁ@i%d under

charged i'nto a bottom f
reduggdh Pffﬁwraf%dla(ﬁ%n?h%?ﬂl@% gl b2ewgd- %%@ésh) e QHzQﬂqu@fe paked

1ntoV@601ﬂ1fﬁﬂt(3Ei X QSOdiﬁ’)i‘bked W'é’ttﬂléth%)@ EARGTROARE prdcedBs, a sample was
SO C S on

charged it T R AB 1 ikt grifad TBn g Hsl et o),
CHAdgedeO8Nd 00he ¥ Ead:@@ an 6nIL Xtor €, fds 108t 10, reel) fespectively to get

ﬁve%@f?@ﬁ&gg I ? Eef 3"‘@4 A?Qn(% Eh§ 'J;lleaﬁ’% é%’?‘augh'% ftljlena&%rgﬁl cbﬁl‘ﬁound

ded”’
wasegandensafh |wnéerstqdu¢qdngre§mlt¢ to srynessd itsolvad iprregthasiof ané diltered

reper@ly pfl%c 'ffPt"éFe% vaer fwakt %El%gtaihﬁe@fff‘d?ﬁ dchhe,ARbH: to get a pure
re aration. of bl ets and capsul es,
com@@h@? s w@a eprererizgd by app EOPRRSOEIRG 2€¥npound
GEa WlR)(ﬂDClg)fﬂ)lﬂB@ WMl s FOH-261@09 ($EL@(T)4;UH®5 6. gg SI—EE ??E)m 20 (1H, s, H-
ui araf fin
2, 3???%% é%%g% g%gf)\i\d%) é%g%}ﬁ %o?%?)q The procedure
‘6sNVRECPERPRIABI(61), 1157, b €62n1 6 (E6), 100 C-HhE28¢h 6 UAHS (C-7),
154. E?c $P523 3909 ﬂ@%i (r?rﬁo?lg 1'1P§g(F?éﬁU1§tﬁ 8 cﬁé)dm@“lz@@a)v‘m%'% @lod), 219 (1-

OCH;), 195.1 (4-CHO), 165.9 (6-COOH), 9.5 (9- CH3)

Example 140
Technology of obtaining Arginine salt of F7
The process of preparing the arginine salt of compound F7 was shown in the

following equation:

o}

o » 0
arginine
HO O/G'OME MeOH HO o/éfo“"e

CHO CHO -
COOH COO

NH
Arginine= HZNJJ—CHZCHZCHZ—CT:—COOH
NH,
The process was as follows: 358 mg of F7 (Immol) was charged into a 100ml round
bottom flask, and an appropriate amount of ethanol was added. The mixture was heated

as needed until the compound F7 was dissolved completely. A solution of L-Arginine
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was added to make soft material. G anules were

obt ai ned by passing the soft material through a 14

nmesh screen. The granules were dried at 70C and the

dry masses were 15 passed through a 12 nmesh screen to

sizing the granules. Mxing the granules with the
(contanmmigivBggdt-arghingpremdl)ite dvater whd @A DSICanchthe reakion mixture was

st1rr@@ \faeﬁno@ﬁje? Qf,b %q{e\’“axsﬂ%ﬂ"tﬁ’éjﬂgskp@/%@heﬂ to b %eo%glli” dldea- I?l?opwme

ture was asse SCI‘ een,
Wltlt d f@lét ARG Iﬁ’é dieghyd @ther swhlfprﬁélrltl%u@tﬂl 2Ly ugtewas Bﬁempltated The

pre(%ﬁa@@%@ﬂlté}b@ﬂﬁﬁfﬁﬁd tHdhgaiicontent of active ingredient is

5 20 mlligrans per tablet. 2. Capsul es conprising
conmpound F7 Amount: conmpound F7 25 g, starch 250 g,
tal c powder 15g, 1000 capsuingde i4l total; The
procedur e e M r VIS7 t he
compound 178£rat1£}1 roun% aﬁ?}f%&flieg Cgﬁl@}%} g%mglg&ﬂn m xed
wi - tlhablefsootprising Ogmpullrdﬁ?)nogeneousl y. The m xture 25
"RiHoBRS LMD I s3: SatRSTRsE T Gen F@&@ 40NNt ¥6dder 15 g,

mal ni n arc

Liqyig Raigéine dight0- 25&12%%@01%% lﬁé"tﬁ# xt ur e was passed
tm&kéﬁﬁteduré“fo?ﬂﬁf pPé/ﬁa%onS@ r?@ﬁm 134 fcﬂlﬂ)v&gt tl?@@o E,buﬂd F7 was
er conten s was
arog iR e P eRss Eub B AU RS hffpditReqysly Starch paste
waspddedicé makbeottapstatid. Wasnulksedeteosbtainehby pgssiig et sdt material

throll;gl? CPéPh%Fﬁ S&%(I?qu Vgrfhlgg{_'s\gkeepﬁed St 767 %19(1 . l h@%ms were

cemdc
paSSPé dhr@ﬁgh apA aleaxmra@t Y Elélnﬁathﬁ @Iratrall@/ é@@mgdih@l e@sanubskgith the

rem%ﬁlg%éfélhﬁgehﬂé@ aPl RC.285° C?éﬁd[ aad ﬁé*vémrtaﬁs&i)é@@ﬁh L1c?tt5d Paraffin

t diff t t f 4
thorRall Y H<ci i R (HUETRG 2o R ETEet. vighised to obtan the
prodietpi ned and concentr at ed under the reduced pressure

to d bt tr
s PR s, B8 ot fopREs (o Mo G FTach D e is 25
millygrarhs perttytlet. acet ate (Et OAc) to give the ethyl acetate

E £7Geneti ¢ spontaneous di abet es
p% Sl?ngg% r%n ur glslgd from Jackson (USA), and

mémﬁtl%ﬁ ﬁ@dpqﬂﬁldf fseeeeh 2308 (tele ppweler Livge 10@capaudes in total;
fdc)éduléffogg% 'réﬂl?%'oﬁaf(s' &BwnliﬁOfol%&Q l-t-PéG compound F7 was
our ar. sStin 00 0
growé&@e’ﬂ? ‘Wlé’gs £8 ngxsaﬁ%m@oﬂ{ %Pf\}\%’@ﬁ R e ixture
wasWaksed throeglk s Solrmbsh‘ﬁbleenm ané ther lﬁ}@ﬂwﬂedlelrélﬁlﬁlnhfg%drme aid talc
poch’ielg %81518%316?%9}9 h fid resg{ @gp extur%n\l)verlrsa lag'ss%ﬁ thI%P%g 91) 14 mesh nylon

accor e resu erm ne gr oups

screger @n@dm 70°6t entddthe raatery cotert isttejdw 3det Bhe S@hhws (ﬂjmd into
bicdlB tk@kp A0 ¢ ﬁgsls%b in A& ggydg-]\c/f’ Tween 80 (as bl ank

contro respective ally for 3 weeks. Fastin

Bl d&§ capyulgcyasusedvier ée@fngrﬁ%@t%e%be R et actwyineesdignt is 25
m111ygr§1hsp@f&54F§Lﬁe shown in Table 1. After 18 days, the

fasting bl ood glucose level of the mce in the

treatnment group was reduced 10 significantly by

20. 4% conpared wth thatEsaingléé42ri ce in the control

group. Table I%ypoglycemic Effects of Psoromic Acid Extracts
Lethariella cladonioides (25kg) was crushed into pieces, extracted with ethanol
solution of different concentrations for 48 h, or heated under reflux for 3h. The extracts
were combined and concentrated under the reduced pressure to dryness, obtaining the
crude extracts. The crude extracts were resuspended into water and extracted with ethyl

acetate (EtOAc) to give the ethyl acetate phase and water phase.
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Oday 4day 8day 15day 18day Control 11.61.6 12.42.3

12.83.2 11.41.5 12.11.4 Fasting Blood G oup G ucose

(mV) Treatment 11.6.4 10.21.7* 10.21.9 9.51.1* 9.62, 3*

G oup P<0.05, conpared with the control group.

Exanpl e 143 15 Effects of the heptacyclic conpounds on

@ erstis spdipazioes drb&ES ob/ob Adicp veye pechabbé frefnc Bcksonf (US4, and
malﬁ:tgﬁgg lﬁ{]g sppP @ac@lﬁ?ﬁle‘ng)gra%re' )33 thCn ha ddl’fiﬂ I/(g llllﬂﬁﬁ)ﬁ%lon 150-

e was eva using t

300Ll|aft dRA 2rhpug fighydark gy gl Jtasting N@pé@é@m wap %eﬁesmtnﬁé for 3 days
conflifou§tly \Qlﬁengih@%i%@ weet gbabdlgnald. ”TNé Mike WB@ g,slﬁﬁﬁédt in‘t/d tr¥atment

for |nsuI avai l abilit ucos
sroyy @ g} gropp gtalnyn% B5piabbuip Ry Roteeus deipgined. The
two ree®ips tvasne edmihivgertd a1‘a$lp®mtla¢thydracen‘ateg;bhac@§5e)0|rmg/lag) and a solution
di RoC ' rate-kJdmti f o]
of Orarle)f) ggvgﬁl §§n (észwgnka?%ngro?nﬂg:sﬁr%ggﬁl c%%%e dgﬁ Felf(% ﬁastlng Blood
Gluensallemsts cvfgfniCh evesemshsured tegufady, withgesults sl'ncrwram Tabdel. After 18
day§ I fS lf@stm%m ?u%o& llé{/éldoioﬂ‘he Rhie qg'tH@%ﬁﬁen@%@oL&)&@as reduced

becone a after differentiated co
signfiapiy By @0- 4%@@@2%6% V\étthdégq qfdbs wigegahe @@Fro{ %f@uejl ucose
transport. 25 Pre-adi pocyt er,abSeTﬁ L1 was induced to
differentiate under [certain nditip AF 3T3- LI
differentiated into ﬁrdiar}snr‘} y the éja%nlmig dﬂy lLB day
i nterest wC(oatrdi f f er ent ccncent ratj ons and DMSO (lused
38,Contr ol k. san be atli&ééléndlzr%u?oatb?d&vﬁ¥h HH&l.5 | 12.1%1 .4
Fasg%pocy g? | Herent i S then—the gIUCOo
GlupsakeMouMdeaeerdet er m ned.| For vial u g .t
abi | i ty forGrgqu;orrpouﬁbﬁ?ggstliorﬁitlla " ngrcjog 39L£tﬁall?e 9.6+2.3%

lIIC Udbbl e alta SU T 11Ul 1T 11=1 IIUULCU gl utosS’c U[Jl ClK

we e Ot eompaiediwith e eanérol giovpase in basel i ne and

i nsulin- induced gl ucose uptake upon treatnent of the
compounds as conpared W th control group (with 0.1%
DMSO is cal cul ated, basddaiPl¢ k& 3H | abel | ed

2- i&‘&)&bsgidf lﬂl%‘dlidptaésislidli&)mﬁdﬁﬁcliﬁ@d Gﬁ;co@éﬂ(}ﬁfﬁﬁe InBTRLH SAdipocytes
r chas rom Karol,i nska lnstit n re
P TGS O W RtPE SR ORE AP AR PR et B uptake was
evalgatedmsatg tB¥ @odelndfeglude®e @aake in3d 3eke] hdipomtes. passaged
eX&i{bXs@t 4,04 e }a{%}ég gfulzé ét?bdlﬁﬁlc L 25 Lenk BERitiA "Pgll {gsuhn

pon con ture nedl um contal ni n
and rﬁwéahlktdbgﬁ glucpsenit HQIIPQ%tIPﬁUﬁ% ar@ tightly/ assqgéatedhutithadsni@sulin

resi@fitbe S Th&trah§iodation Wﬂ%l@@geeﬂlt@ﬁdlp%b@ﬁ# '1'395j rﬁt@ﬂmﬁtlﬂ@)éfep for the
1Then aihhﬁcultﬁ{s medi um was rﬁgﬁé ){1 ngl f
glucogs Mgtaholigms a‘é‘y S0} s tMRtagh NHGHUHIOF vgibeihseiher %ﬁns@"“y of
insutiayis .adipoee tisssinl 3 T3-Wads aedind efl presadipddyee, aad ksn badme adipocyte
afteld ]d ffe? nglg{ dat V%&gl&plé"g% ?%X%eﬁf}gléga% gr(% ag)?em Pnn @ét ﬁo% the glucose
trangmnt:ose upt ake.
Pre-adipocyte, 3T3-L1 was induced to differentiate under certain conditions. After

3T3-L1 differentiated into adipocytes, the compounds of interest with different
concentrations and DMSO (used as control) can be added and incubated with the
adipocytes for different periods, then the glucose uptake could be determined. For
evaluating the ability for a compound to stimulate glucose uptake, the baseline and
insulin-induced glucose uptake were determined, and the increase in baseline and insulin-
induced glucose uptake upon treatment of the compounds as compared with control
group (with 0.1% DMSO) is calculated, based on the *H-labelled 2-deoxyglucose inside
the cells.
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23 conmpounds chosen by the inventors were added into

the culture nediumof 10 adi pocytes in a dose of 10

M After incubation for 2 h, the effect of the

conmpounds on glucose uptake in 3T3-LI cells was

observed. Culture nedium w t hout conpounds was used

a¥T hbgatlismirdened Gbm Krelivsainsitutg(Sugleonivgre cultured in DMEM
med%‘lﬁ p(%o%%ﬁlhg dld% tiﬁta‘l NS Lddy dlﬂnﬂ §47‘% tﬁfﬁgfs I/ B, nglQau Rells were

enment conpounds plus I'nsulin were

PaSSé BYeEY 3t4odaYé bEleg ¢adls tvppse éforce@teddmot Reweh pfseddongenfluence,
cult@ﬂeucfi’l%@luﬁpt @Kﬁam Exper n{Mnt 3isuhi-3- rﬁétﬁy&mﬁmel no2s uM

ab . te that th
dexifbBaRaEn g%@aﬁea ToPRfaf bR ieaE Ao AR TR he cuture
med3i3-wak rethded. byMeawidail eontdihig Gl ue'od énsulipak éurtter 3U1Burkd for 3
day% ?&%ﬁlﬁ%ugﬁpwgm%dwgd ﬂ}%utlhia %efl’g H3d Hgl%rg}l%g{eac%ﬁlﬁle%elg dnto mature

aCCo
adipoicytes ffterandayy whanh coulddeerusdd v dﬁemmee thelgluosmiigtake.

%Ebﬁpgﬁfdgdch%énhbﬂl Ry |1I'1V%nt0%9 va_éi‘pla@dgd n{\@%ﬂe %Eﬂtur/e medium of

Contro Control =+ Control Contr ol
adipogYisd hdl 4956 oy tsy mCHéémanfO@dn phe ef@@hﬁ%ﬁmompounds on
gludoed™n Ia@m Nogvberceto Wé@g?%rtfe(ﬁﬁ lii[lltﬁtél’lflﬂedlugﬂ Quﬂmﬁ dé ounds was

nsu n ou ro
used) AEgpeidling’ oMol "EHE, kneE SBumy oA Relshishid Fidiogsdinggt the
exp@iB& @od®4uppMndnt8B4vith. é’dlﬁp(ﬁhnﬁ@]oh@s 406lin ARrd aB66employed to
3 . 0.344 0.371 Contro

Obs%.’%ﬁ’% el ‘(2)‘818""65(.II¥9184}§11 Mo didled 333 0 307 1 130 .
Gorneriplent regolts are s6owo.i0oebl9 288he dgta dempagrate g9 tig lgpgacyclic
r:io&&ﬁ teggd éarﬁ&@mﬂat@%‘ﬂuc%s@-g aﬂe 312§T3 LonrbnoMdanQ@fe 2thggﬁlcose

677 64 C7 1. ntro
- 0pG 13 155!l Sogleganes e phga siep@cw]ﬁﬁz:@nwomﬂs according

to the invention was improved significantly, as compared with the cells only

supplemented with insulin.

Table 2
Mean SD
Control + Control +
Control Group/ ] Control Group/ ]
Compound Insulin Group/ Insulin Group/
Compound Compound
Number Compound + Compound +
Group ) Group )
Insulin Group Insulin Group
Control 1.000 3.152 0.000 0.591
F7 1.188 3.788 0.282 0.407
Control 1.000 2.986 0.000 0.194
A0 1.334 2.710 0.227 0.406
A2 1.366 3.138 0.133 0.283
A4 1.182 3.449 0.344 0.371
Control 1.000 2.479 0.000 0.747
B9 1.157 2.824 0.192 1.132
Control 1.000 4.160 0.000 0.884
Cl 1.213 4.059 0.436 1.184
C3 1.316 4.834 0.106 1.223

Control 1.000 2.872 0.000 0.677

64



D3 1.116 3.001 0.075 0.664 D4 1.189 3.717 0.314 1.222
Control 1.000 3.645 0.000 1.114 D8 1.206 3.877 0.276
1.430 Control 1.000 2.665 0.000 0.280 E9 1.100 2.965
0.093 0.206 Control 1.000 1.947 0.000 0.275 AAO
1.118 2.130 0.227 0.454 Control 1.000 1.604 O 0. 32
C7 AA7 1.129102286 0.05836103 Contr®R92. 000 1.548110. 000
90 Al 179 1.6 175 0.2 Control 1:000
Cod%° 76 o.o§§0§.54o AB%%i?log 1.83@689164 0.36%3%%85
D1 1.286 1.7%28d. 184 0. 38073 Control 22890 1.531 blboo

D3 0. 691 ABG 116143 1.43200;504 0.639g7Control 1 g0
1.431 0.000 0.016 A1l .150 1.5 .089 0.18 (€O
D4 1 991 1 787188 088 0 ng%l'}mntrnl ggﬂﬁgn 1.784 hg%n
Controb97 BT%.0b0230 1.7286@5199 0. 41@o0&ontrol 11 000
. . . 0. 257

Contiok phosph®09l ati on of.6cagetyl CoAD.08@r boxyl as@2§ACC) ,

activatigg protein,kinase (AMPKpoin HepG2 gghd 5
Comb t h [J G U » U » Ci [\ X2 U

e ddlop bak of 1.99hanghai 1®%809tute of @RT]
AA®i 0l 0gy ofi |¢hi nese Acadegfy) was ugedy The Hunghsy
!

. 0

Conygher eat i A-9900. 02% EDTRO4i gestion0 and cult U8 in a
AA7 ncubat or 180937 C usi ngs®yEM cul t up esgredi um comtai ni ng

10% KBS, r S OZ |/ o% 10 cells we
Con&rﬁl/tur ed ilfﬁ)%g-well pl étSélg f or 48'@%&3 unti | Ofé@% 80%
ABZonf | uence,179Ser um st awgati on wasosvarted by @bgngi ng

medi um w M cont a g 0.5 % 65 Aft
Congf’grvati ohrbpg{lrz 6 houri’%gel I's vver(z%? eat ed vvi(f'%“q he
AB&onpounds 1(0Pnal concésBvati on of0.160 uM com.38hi ng
AB®: 25% DMB@pehor 5 minykes. The cupyyfe mediurg yas

|
ur Sstdl ucu, dild

Control 1.000 1.531 0.000 0.691
AB6 1.143 1.432 0.504 0.630
Control 1.000 1.431 0.000 0.016
AB9 1.150 1.555 0.089 0.189
GO 1.221 1.297 0.088 0.091
Control 1.000 1.784 0.000 0.597
BT5 1.230 1.728 0.199 0.412
Control 1.000 2.033 0.000 0.365
BUO 1.428 2.147 0.257 0.440

Example 144
The effect of the heptacyclic compounds on the phosphorylation of acetyl CoA
carboxylase (ACC), AMP-activated protein kinase (AMPK) in HepG2 cell
Human hepatoma carcinoma cell strain (HepG2, purchased from the cell bank of
Shanghai Institute of Cell Biology of Chinese Academy) was used. The Human hepatoma
carcinoma cells were passaged by 0.1% pamcreatin / 0.02% EDTA digestion, and
cultured in a incubator at 37 °C using MEM culture medium containing 10% FBS, under
5%CO;, / 95%.
HepG2 cells were cultured in 6-well plates for 48 hours until 70%-80% confluence.

Serum starvation was started by changing medium with MEM containing 0.5 % BSA.
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cells were harvested and washed for twice with
pre-cool ed PBS. The washing liquid was discarded, and
any residual PBS was blotted dry. DMSO wi t hout

hept acyclic conpounds 5 was used as control.

Extraction of total cellular protein: 150 pl / well
Aftdnotangion Z0mghdus,feells (ed7Areaddd W Ohe campowsKGhal conddvitration of
. 0.1 - el
50 45y 9 00N 1%l AR g,
cellpwgre, harester) ang vashed for vicagyyid prsiaeoled PRV Themmshing diguid was
dischFtitd, andreMly SedduamPBRHORNKSHRERAE, DMIOWRAbEEHEptHcP&@ic WASHounds

added. ?gleells were col | ectelg into a 1. Sﬂﬁp e
Was&‘éﬁf?%‘i‘oﬁg@l't ube using cell scraper. Cells were
htreegaon 2€dotak celtnlaopiocsn:orSO( pl Wxad] ipowetenhizigy baftér (1B mM

ery i , n;e fQ
Ny 15618 RSB o i SURHGD BT R ARIGE P hor o
mMclrissdEt pld 708/ 1 ugént kéupgpiim @_%mMRMﬂE 1 pmNId¥aFlb ugﬁnﬁi_t‘mmtinin,
1 m#EDRAR | %MrﬁﬁT,%th7§&iﬁﬁﬂf?ggoﬁg§§pha@‘ § ‘?M]i@lzalﬂfd&ﬁe? 'ﬁxgehs added.

concentration was determ ) Bradf ord net hod,
Cellg ypaiiens@llsstedwingo 135 11 My Fetangs stubp disinga aelh CERpp| Eells were
homblgbhizéd Dsthg GoRiegodt (AtWOSE Qéx%v&-) Gorg/ ﬂiﬁhzsc (@gem% &er time), and

reparation.process.was perfor at . Protein
shalih Bt Staker o8 CBSET SuRTmRh ¢ % B Sl arbahbiycpspted by
centrifiesihg atlil 4¢POspmplfer 1 wasn laoddEdar(dl Sorg pr-30% nhdilaume) After the

o ] Lar
prof e GRNELT 1B SORIALED B0 Bl A Gl v
fornmlated ret thededding istrgplehweith rivtaéicaneantiatdo ok ity ngiml. The whole
prefHBIRh M&cestWhEherfIrRed hopaoresi s was fini shed, the

protien was transferred.to PVDF nerghrane usin )

stiteiny FecP BRI PEY (MY bedigotredisd éfd9§% B75 Wiy digloading sample
waslteqded Ane ugqoecneiunﬂﬁt). Tﬁwp@{eﬁcmé Sepatitéded Z{G% SDmeér%eﬁﬁide gel

QUI'S. ter, that. .t rane was shaken or

for f2Baings 1t EhudebArmai 2l Vb to B ookt he

nigletiratremsfeBgAtitei goteimand hdabkingethet mombraftt Aiftet lekectrophoresis

: v ; ‘

wasik}ir?g%%h,”tﬂe Bfo‘%f%ﬁ%s. DsfetrBl §J]ggg’3lf Jélgfﬁﬁigg g)@}ﬂg S%I}Qﬁgrty transferring

atedwth, primary anti

slot bagsd idt § mey/ ey’ membyae ACE) undghidie gctisoayeapel $smA for 2 hours.
AftRREPIHR MYt i8Rt AP khAkEn AFPKhoudhitPUEeNASAANTIK PMTEY o block

h sil%gal ing (USA), with the working concentration of
the MERIFHFSY “overni ght at 4C. The nmenbrane was renoved,
anftigdneanpibodrareactnt: | Abgythavbb ckgrecess wad imidiedrthameembrane
washed. 5 ting e for 1 inin T
was B PO Bony oot BRIt RLaghine hoionliRs ALY -aco)
and agnttibodylyagahst ggwospliosiatedr AMRIas@-ddHKigatleurchased from Cell

sign?%géAi(’@gk ,; Ghvﬁgﬁﬂhts \if&ﬁr%g&d&@ﬁh’ationpb‘f" @h@é@ql{)\éeg%@ gti h&d The

e wor Ki concentration of
merpyang “ag fgjaovedyprd thenrimay pnghedy 31 iresoysredadhe membrane was

wasHe® § ainttedeach T6r M8 A & & THAS T Sh@ebrand WHE Shakef &6 h6tirs with

10 nin.TIBS in order to renove the unbound,.. .
the SZREE PO 0RAY ThSER o0 P Yo RS0 iealS AP Bl G antbody
purdhasadné&smeBio-eage (i SA), BGith the yorkwag ecomcerechtion of 1:5000) at room

e - it -

o BFRRETGEE g IO R SRR s
eaclpfosd @mvintin VEBSIin prdea triremoan sifeaynbeund sacondsay Rntitsgth f or

EXPEL SENpB sure Afrde e RARRRH € [ Wrdidkeserdt | dd%htst I 11 M WaRre mixed

devel opped, , washed, recorded and conserved. 66
homogeneously, and incubated with the membrane for 3-5 min. The membrane was
removed, wrapped in preservative film, and transferred into dark room for exposure.

After exposure with X-film, the film was developped, washed, recorded and conserved.
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Sem -quantitative analysis was performed through

optical density scan using conputer inage analysis

system Gey level of the protein expression was

cal cul ated. The target grey |evel was divided by the

grey level of internal standard, and a hi stogram was

phanit@antitatiké rgatyiss mas npdrfogmed pthamigh optiical dengite scan using
com‘gﬁféﬂ %?%{1 {;@%% ? %%ﬁ@\;e@ o?ﬁi%tpr&]aﬁlé Ye@gloﬁ)@vas calculated The

cont
targ@togfgb llﬁyg%/ys@ dixged /Iw thggreyggvel |9§ 1ntggla ﬁ@n(gyd g a h1stogram was

plotteﬂpfaﬁi\ﬁ dhoe ﬁ’cbrﬁﬁl éﬂdﬁ@%‘é 1 XunftP<O0. 01 P<0.05), as Co?'par ed

itk @@ﬁ{l%ﬁ@ t Aot Gp 1 GRb SRRy fo U o Kakaeotein
in gpouise¢omtditing ro@mp%und:@m; adi Alg Aénﬁéum AD, ai F7 Abas lproved
s1gn c%n!: \é (]Ig%aﬁ qu%o (%i a;l—&irewftﬁ Eé & ?rf)lsgr%\l\g An &%% was a
SIgngﬁqan‘e up-régulagonuipsthe dﬁvfduqfupi@ @mﬁ@um chgAMlﬂi pr@em iDggroups
cont%%i@gorﬁaumw ')Sptf Qe HoSihg 'Fﬁf(PQ@’@tl ly<d (E’?OTQQ-resaﬁOargéﬂown in

as_ conpared "DMBO control gr oup [ evel
figughbathér yi atl on for AVPK pr otel n in groups containing

cpmra]yéldofﬁt&iosﬁﬂorylgﬂcgl galr qeeprgangmdgrwpmtalmg ea&pdund B9,
an < < r
o1, e S was g e SeEepbr-g 1o RS ERRL i B paisd with

DMRSOr coic] rglrmlpelamdlthe gemm@sﬁ phosihairylatien 6onAMPKI pABBin in groups

T/ 7 7 Lo
conlAﬁﬁn f%lgglgox?r B pa Q‘% BiO%C?F Gd"%ﬁd'%ﬁgav%\ésﬂareased S%R}g&antly
P<Q@ tff(cﬂ Ofdrﬂwesdﬁdlr‘t ﬁ@“rnemeﬂgutﬁﬁ pib$phoryl ation for

@r@ﬁepaqif%ha%)hbglamq@ﬁ A@;@mmﬁ Hggl%gﬁp&ﬂmmﬁg%omﬁ%d ABS,

i ncyeas
ABG; kS, fB?SZm{W Woa'@fﬂ s B yrov HhSermba Rt S RS, as
corﬂrll)ﬁlreﬁlv(zlt}f iBM_SGiB@htﬁ)l gmﬂm&th&‘ﬂ@/e%f lﬁﬁisplﬂfrylaﬁmefcmAl\/[PK protein
. eptacycl i c conpou
in ofEP SR GRTRRNE B0 N B Aokt BUERREF g increased
signvieraetlp (P<€hls @d-0f05p iih¢ actudte are( SUSAN,in &igdre P&mdrai nt ai ned
ina SPF facility (tenperature: 22-24C, humdity:

45-80% illum nation: 150 300 Lx, 12/12-hour
light/dark cycle). Fasti gyl ucose was

deEFEdion 88l ef D heta6l@Vis compHidds %ﬁ%kﬂng’\ﬁ%ﬂdwﬁccﬂé ﬁf—‘oM@E fhice
7 weeks old. Th grou ed |nto;ér ]tﬂGE
g%‘t?ﬁ‘céﬂ?qmﬁfﬁé’u& g‘ﬁ‘g]?tﬁf O%Bdﬁb‘ § & Plifﬁﬁlaé% A) and

maiaimed th n§PF dadilite (teagigtdtsred?22-249d, rhedudltyThe-soiV@ammmanon 150-

300 Qﬂ 0 Liggl 2L I 9{721{} yglef %agt(%h%ow g‘iuc)ogeo R ld{alﬁrml%bd (t;Or ]" days

pso re and contro
confgm@upiywd@nahkmmneswgb gdwenkaloldy Tihe tnicawsts! groiend iofo the treggment

groy th%%oflm) ?‘%}lg ggt;lféﬁ’ilha)rl]s Pnél“g‘r% \A@aééc}ﬂrcfl@ t08thge}¥s%lts dﬁtermlned

ast |n term ned

Thedrggtragn é%b’@ﬁ W?’é"n@ dmipisgeredaiaily svidy @ontoeif E%Gpaaﬁlﬂ&h(psoromlc
ac1dﬁ$®o ﬁ@/l@)oa)@ti ghdi 6800k rdupewnt aemimdttRl RAINFithdosRekion of

for days at ment u
0.15Gdmest AP NG Vo hPbts e bigot h Gt s dyense dn mice was
detestated at theahﬂysfsx;@nnfelncant (P<0.05). Table 3 Before
AfﬁeeFes%tgg%ssho% in table 3. Fasting blood glucose of the mice, after being
dosed continuously for 8 days, in treatment groups containing compounds F7, E9 and GO

was reduced statistically significant (P<0.05).

Table 3
Before After 8 days
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10

15

adm nistration treatnent Control 12.271.53 11.501.73
Fasting Goup Blood E9 11.991.48 8.681.32* d ucose GO
11.951.49 8.071.07** (MM F7 11.941.50 8.121.04**
Metformn 12.272.69 8.132 76* P<0.05, **, P<0.01,

ver sys—control—group—Exanple—146—Hypoghycemec—effect
of Conpound F7 5 Cenedtadmisipmaticaneoud tdiathattes ob/ oh
m cel were p“'t%ﬂﬁ%l‘;d filrom Jackson (USA), and

mai nt ai ned in a flagi 47H11y53( t enper|atiwoel . 732- 24C,
hum dFasying 4!5@@% i | llumi nation: 150-| 300 Lx,

12/ 1Pgfagyr | ipght/ dark qyeliglg Fasting pd.qogp«gl ucose

was et erm med—for—3 Udyb continuoysl é7 wWher [ hre—ice

ver e Flugeeks GO d. The WHiBelddre gro H173*t he

treat grFoup and tlhe)40r@'5bf0| ngLHOlz(ia.(ﬁlﬁi*Wm S per
group) according to the results determ ned, 10 The |t wo
groups were OfMEY grl@el l52 09 y Wit SEhigelfd _E7 (50

mg/ kg) and a sol pto.on **0P<@Ol%e}_%@%6m8& grr@@ectlvel Y,

once daily for 3 weeks. Fasti ng Bl ood A ucose |evels

of mce were neasured regularly. The results are

shown in Table 4. Fasti ngEtangde 140 ucose of the mce,

after being dos Y. in

treat ment group si&gsgpg%ﬂuce {é,ttoaft(?O p#’élg?ﬁ gni fi cant
1@er(e|tle@p@sameom dighgted 8b/gb treice avgrd prrshased fr@m J aph%)n (USA), and

maif@iel li‘rga @Pp ?&11&5{5&%%r£&re@ﬁ94q@ hb ARSIl @8I 1A Ron: 150-
\Nasr ater amnlstratlon

300¢l5e 12 118?4%%k cgpls)c %éﬂ%& blopg @lyarse Has Trisapingaor 3 days
conﬁmﬂy\/\ﬂfenf‘[ﬁ@ HERAvére 7nogdalold. ane |m1(;3 wérd'@{bup&lanfB&hé Gredkment

rogh it ¢ SRV 48 ahiptilyng o) &505le, iRk s Agtopmined

TheBwoqgio@rsowgre Gducrosterediraalt yrenth cbmpaﬁncBFﬂSCBmgﬂég? and a solution
1.5 * % Bk %

of Gz Tt 30 TelEiigy, el Togh st Seat D BBt of

mice wefermeasutstl regiprdund F7 on gl ucose and |ipid metabolic

AT sOrdglis SRNAbive BPPHEn ePh@lng"tﬁJg&I B8RO QDthA HReVWBI& being

rchased. from Jackson (USA
dosgcf'l continuously for 4 days, ?n treatmen2 groups was reduced statistically significant

5|

(P<0.05). At day 15 after administration, the fasting blood glucose of mice in the
Treatment Group was reduced by 42%. At day 21 after administration, the fasting blood
glucose of mice in the Treatment Group was reduced to normal level (7.4 mM).
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maintained in a SPF facility (tenperature: 22-24C,

hum dity: 45-80% illumnation: 150- 300 LXx,

12/ 12-hour light/dark cycle). Fasting bl ood gl ucose
was determned daily for 3 days continuously when the
mce were 7 weeks old. The m ce were grouped into the
10 treatnent group and the Tabkt4ol group (8 animals

per gr oup) acc%rﬁ&nng@qyt he '88&5‘/”5 l.‘?%&ﬁrml@e&ydﬂﬁ day

P |
two yrioups wel adiirfirstercurulr arty Wthn——Cco LI SASAC LIS I i

o o o R B

CEe Was used as normat [controf | At t1e eno Of

Glugasgi ni gfqagfl‘?%n,mwi_?%jll%ar%*@ﬁéwgigg)** %oé.ill gd 4N if:!ﬂil.3**

(ml\g)r oup, Js@ ser sépatate sef um 8 cal

<®ab§o ere 15 deteced.  The Tesurts shovvn in
Sty YEI8US $RFTORSTOlRN significantly reduce
fructosam ne (FRU), as well as triglycerides (TG,

total chol esterol (TC), d free fatty acid
(NFFA) and uric acid (UAL@)?a%pg{)?%ﬁ m ce, suggesting

t hat F7 Edect of GrinpperthlT 9n gliedei aod diped glleubelsfediacvrder
| G&ie@ic @E&ﬁg’l@ohg df&b@t@g g@/rob'n'ﬁcéj %Fﬁeﬁﬁ%hdﬁ& ?I*omzﬁlckson (USA) and

Therefore, Conpound F/ can_trea Freven di abete

malﬁ?wésiﬂrbﬁ§1’5r€a<>lhﬁmﬁgﬁmp@5ﬁtur§| 1ot homidlnde B0YGHu ummatlon 150-
300 yparuniicae lidefidak casle) folsthﬂghblani $lucbyPehd Heeihiaed daily for 3

oo DUBSTEDT SR L3 1 AL CRELG1 0P 0 L8, BSOS e
treaﬁlﬁﬂﬂ([ lgmbdrj_atnc( theotdritiol BEfupy (8 hindNBFArngrolip Laccoidimarod tlhe) results
o IR B8 b R TGO D
a SOM@nsmgl%*Tween@prfapecmly,lmesfaﬂy for Hovesks: ﬂmﬁmgrwof C57
m1c9 v%gous% as rordall éontf1" At RROAS- of*a*dmlg §9at% b"Ioodf fsamples were

versus control group
COH?ﬁte‘bé’n%‘é SEPUR7 TS rPeRU YAy Searaded m@mr%qqhs@fca fQrs were
detesétont aneous di abetes ob/ob mce were purchased from

k U 9 t SPE f
B ert oV, 38 STkl Ry PG il B >Fin gl reduce
frucﬂgﬁann@((ERU)),, ashadll-thiglycedideg (T Gol dotal dyxléses)rol (N urtstigrated free
fattﬂ&@ (N’ﬁﬁ% an‘“@l‘?é(ac‘m@g@A&ﬁﬁgt%gQ/nﬂpe %%gestu;{ffh%t gy 9%’:8 ﬁgmﬁcanﬂy
ameamaﬁ%\glgcwéran@ %lﬁ@gyeta@fémlmrﬁg ip diabpigs A&t i ng bI ood
gfl‘tb@éfé% CTcﬁlﬁ du E’V Qidﬁstré’h‘?rcﬁ* oM shiad }Q/Bé‘iltén\éldﬂl tifipaired

| und @8&} and . sol ut| on h en
g UCS’E’F ol %releqevm émc awulrvacrl g ithigsiser lgyper ipemia,
hypsvekdkissterehméa @mdrthigtSclerss diacsd gmbcmchnarhi;bid ietaboledisoveer

exci sed and wei ghed. The ri%yl§s_ shown in Table 6

otpar BEUTAhe %ml Y or SERERE NRER g o o)

Cortrgjht .36¥Rata8:$ gl yceAibe 97.9+202 136402601 576.4+171.9
Treatment 225.0+40.4%%%  6.0+0.8%%* 72 1+11.1%** 1.15+0.17* 316.5+109.4%*

Normal 174.14£24 8*** 2 64+0.5%** 45 4+£8.9%*** (0.97+0.24** 259 1425 8**

* P<0.05. *#* P<0.01. *** P<0.001, versus control group.

Example 148
Effect of Compound F7 on triglyceride level in liver

Genetic spontaneous diabetes ob/ob mice were purchased from Jackson (USA), and
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10 level in the liver was neasured. The results

indicate that the triglyceride level in livers of the

group given F7 was significantly reduced, as conpared

with the control group. Meanwhile, the results of

serum bi ochem cal assay denonstrate that the | evel of
maisthiaed mea SR fati ity {shwesgee( 22-79°C, Anohidigpap188Ye illumination: 150-

I . .

003 121 SRSE ARk S8, DD B YSREL By o mic
wergygheiped vifer Hentregi@eny group\vaald thgscogtrat EUPcE pRimals per group)

accr@Bi tbi ta@ Mstind M RP8IBE0PTRe ORd - grdl}Rr W érer RlmiHARRAUSEIly with

F7 C eat 0 event. obesity an i posi.s hepatic
conpia b7 P Biynel ohl SROLHPER] LAk B ermegBidrer el aheelgiy for 3
weeka b\ feer 8 wWaeksiphd animals\Wedrg bicrifigd hnd/ge 1176 wandxciped and weighed.

T | ST(Uf .400. 45, 157..811.. 7,
b by, ST T O bR S00EBl”a1T15 n one aroup
given0§/ 935 significantiyedecs@8edt (F<01@5), apdongpar@k@ith3he tontrol group; but
F7 Had Qo QUoket AR WRighPBE bRkr SHoRikbr it@fé’t’fﬁ’!oeoo%l?%\/]e%ln{t.eﬁﬁe t?i%lgceride

Corrtﬁound F7 on Eody wei ght 25 Mal e C57BL ce we
levehi the dvefetasanappredaci 1ity (tenperature: 22-24C,

[Tplfﬂhﬂsl/s%% iélﬂ&aﬁloﬂfat ihb\kﬂgiyﬁéhﬁdeoléfvel]iﬁqwféﬁﬁoﬂﬁhe %glaﬁli%g@@lliﬁ was
. a cle). n. mce.,were wee (0] ,
signytidiy SR EIS Empal e gl e, S bt OB TIer Ui results of

seruRe bmaharhicalDhssiys démaonstifatdShpt tHO1124&A 2, alirabe emintoemanhsfesmse (ALT)

o ¢ At ohe 10 :
L L L T
compaiedaivithitee comigigonp,, thpmsthecghf daveljwas1 g9gystigaldy ieaficant
decrdgsed (P20 0%, control group. The D1O mice were divided

intg t roup accordi ng to body i.ghts, and )
ATl ot RRPO licapreaser %Y%Pﬂ%tycﬁnﬂ@@lp?%éé‘ﬁ%lca due to
elevatibreoMBidBlcetduter€llin gveup) respectively, every
afternoon just before black out for 5 weeks. The body
wei ghts of mce were neasured daily, and the effect of
Conpound F7 on body wei ghtTahtest observed. 35 The
Gl ts shdwl, bnyTahl &) Tofleraestiahied | Whatue todyru)

w2 o £ o~
Ilt Ul DLIOU 11T LT Wd rUu 11T ©AsS’T y

C%Vrillmzé‘{rr@cp wi [t ¢Sk 4Pal  cont 6B Gup. Af égisg?hﬁfv 222 4422 8
TrefiHep EFRHED §91oks7 HOMY) kg 605euRd 7,161 Rer$0dY 197 3404.6
|

wer ght U***Lil O mce was signrfrcantty reduced. 1I-week
af-thet0.02d i hiPsPO0R4 i wisustcratrelgdguimei ght of nice gi ven
the conpound F7 was reduced by 2 g, as conpared with
t he nodel control group. week fter adm nistration,
the body weight 5 of m ceé’bair‘ipzﬁiﬁie compound F7 was
reduced by 4.5 gEffas of Copaoedt Bi bihbddewsigel contr ol
p fore mpound. F7Z ca I ahty, 5 0
BP oZRIP, R G RTOHRG el 700l TaHTE Bt 22200
humidity: 45-80%, illumination: 150-300 Lx, 12/12-hour light/dark cycle). When the

mice were 4 weeks old, they were fed with a high-fat diet (purchased from Research
Diets Inc. (USA), D12492i, fat content is 60%). After 12 weeks, diet-induced obese (DIO)
mice model was established. Another group of mice fed with normal diet (D12450Bi, fat

H

content is 10%) was used as a normal control group. The DIO mice were divided into two
group according to body weights, and administrated orally F7 (50 mg/kg) or 0.1%
Tween80 (the model control group) respectively, every afternoon just before black out for
5 weeks. The body weights of mice were measured daily, and the effect of Compound F7
on body weight was observed.

The results shown in Table 7 demonstrated that the body weight of DIO mice was
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Goup O day 7 day 14 day 21 day 28 day 35 day Nor nal

Control 28.10.9 27.91.0 28.413 28.41.0 27.81.0 27.613

G oup Mbdel Control 39.13.2 38.43.7 38.13.8 39.44.3

40.14.3 40.34.9 Goup Treatnment 39.23.8 36.43.8

36.54.2 36.23.9 36.12.6* 35.82.0** Goup 10 P<0.01.
incrédsed Pr01 @las acarpsusl witk edrnead wontodl ggeupu pfter Bredimplminigored with
sodg'&%:’@rﬂr@%% gﬁLHe%Hg%(‘]%}R%f 1 f&@tv{/a%rk 1ﬁ<!: Yltlg‘r&nlced 1 week

netic s
aftegjpdipiatstigtioh tobadycreighirad npge ehas dip CfOrrIamuy@E K 3o redysagd by 2 g,

as c@ﬂﬁgal’@@kxfﬁh&ha %db%@tr@?ﬁroﬁ@% bl dffef B&ﬁfnﬁtﬂéﬁ@n tBe b8dyGweight
hum dity: 45-80% [1um n dog %?o 300 Lx, h del

of TSP £ S STERIPEES £ 0 Bt T iy bIcoBM G Bl dhe mode

contalzrogtet er m ned daily for 3 days continuously when the

' T dinto th
R LEE Sofp R eI SRS RHEe, 12 e
20 group (16 anlnals per group) according to the

resul ts determ ned. The groppg 7were adm nistered

orat iy _withconpoundF7 (50 g/ kg) or = sotutiomn of

Gc%‘ é% Tween 80 respec MHVHIS1 pleen sghedule f or 10 d yS
Ar ep gt menty gg,oup Qﬂ@la{rhe NPNdayPr ¢t r egigaent | 9r 98iRay

wer e [di vided into two|subsers [(8 ani mal[s per subser)
Noralectivel y,| and subcutaneously injected with
Cohfislul |i 28 (£0.6U kgp+o0 orxsl4im adnogust er ed 2migh 25| 27.6+1.3
d i bencl am deg (25nmg/ kg) respegtively. Then, bloo

Gerppn'\r«c-a |l avelle war aciiroad 4t d: ffev ant ti nt

[«
UI UovJUo LI A A= vwerT o meuUaouul ©vu i LIBR"20LLY CTraTe =4

)
Maded tlhe percentage of |[change ijn bl ood ¢l ucose | eve

C tledg 4The 1 |hse sheyn kB tablye 8 and
Co eﬁ%ns?ér'g%é% tﬁg4 ngt oot 3 q ?a’néo’ﬁsl yql nlj §c3taej
Griongulli n, t he |bl ood gl licose Iemel of the mice in 1he

|
9o 0,3:4.9

Tred®@Bst |71 pretrieatment group had not decreased
signi|f3Tc2at 8y, 30MEBS { IBatS1af2 t haoc Bit8 € i n36.he2.6* 35.8+2.0**

GropBt rleat ment “lgr oup was decreased significantly Anong

these g1esult®,01t k}@fsu&pﬁb@ﬁ'&bﬁ‘@&%r@tﬁ ‘change in bl ood
gl ucose | evel at 15, 40 and 90 min are statistically

significant. After orally adm nistered with

A i bencl am de, the bl ood glucose | evel of 5 the mce
in the non-pretreatment group was,decreased slightly,
while that of the mce in e pretreatmsnt group was

deldyeeglgecnsicielct obiiel Gompmonign phESevitlemnghlis or Glibsodlamide
gt}Hﬁé%ﬁestdo%YeﬁJéuﬁﬁla%eteg 0B él&owére"}ﬁfrghﬂ@& igeing %jckson (USA)

andbg}a[llllét;{nre adt i Y § 1? g%éllltérolt(){?gr?ﬂqrrnﬁ%{eﬁta 4((3:j %umlglty 45 80%,
illumination: 150-300 Lx, 12/12-hour light/dark cycle). Fasting blood glucose was
determined daily for 3 days continuously when the mice were 7 weeks old. The mice
were grouped into the pretreatment group of Compound F7 and non-pretreatment
group (16 animals per group) according to the results determined. The groups
were administered orally with compound F7 (50 mg/kg) or a solution of 0.1%
Tween 80 respectively, once daily for 10 days. The pretreatment group and the non-
pretreatment group were divided into two subsets (8 animals per subset) respectively,
and subcutaneously injected with insulin (0.6U/kg) or orally administered with
Glibenclamide (25mg/kg) respectively. Then, blood glucose levels were measured at
different time points and the percentage of change in blood glucose level was
calculated. The results shown in table 8 and 9 demonstrated that, after

subcutaneously injected with insulin, the blood glucose level of the mice in the non-
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G i bencl am de, which indicates that Conpound F7 may be

conbined wth these 10 nedicanents to produce potent

hypogl ycenic effect. Table 8 The percentage of change

in blood glucose |l evel G oup neasured at different

time points after admnistration (% 15 m nutes 40
pretnéatmeets g8 pnhatunes dé¢d0aseid nuigeidichndy | whild 1Bato8f ﬂle mice in the
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e [ nst d above,
blod BB KEHSHE 1) S5HY 5 Mol QP o (B HETRNBIABET, 2P0
| iﬁb@bfqre,oob/@almmecﬂr@m@@y E%|Sh¢IW|tmﬂ1iecat3m§1wthatt0_ward insulin or
Gh‘t%?lm%ﬁg &Jﬁldﬁaﬁld@&tgﬁf%&r@&n I{H Faomﬁye&ec&%gi&ar@ﬁhsthese

formulated into a reparation or a

medi¢apenis piodare E%WBB%YRQ%YF%HF eﬁ‘i ng the active
i ngredients) to produce potent hypoglycenm c effect.
Al literatures nentioned IJ?@.bihg present application

are i ncorporated bv refer rein ac t houah
rJ\JI A A™ | u] LI | wTTo O A ] II, A Llluuall

i ndi vi dual |y | ncorpier mirechtinye asfedlmhgadzebloéd(glmdcmlaé\}ey
It (21 Sbhom d Pn aylﬂgg %Hﬂ?e‘iiellltq_%e i@o}n% atrtgraaddnli}%lsttﬁ%on (%)

descrlﬁilon a3GV6, nany et at+ohsS G (=
nmodi fi cati ons| malp hewtesde | B minmteski O0avinutest hé2@mtiputes

and jhligse equl val endssal so dablig i { Nkt he; SPaRs @s 1 2

defined by the appended clrains. 73 arns L. A use ol

Lemhpetineiohayi ng g b 5t FUchurs sofe FO5IULR 1) of KR 5

F7 with insulin

* P<0.05, versus insulin group.

Table 9
The percentage of change in blood glucose
level measured at different time points after
Group .. .
administration (%)
1h 2h 3h
Glibenclamide 90.2+£7.3 76.7+£10.2 68.0£7.3
Combination of F7
- - - 79.949.4% | 60.1+17.3* 58.0+10.9%
with Glibenclamide

* P<0.05, versus insulin group.

As demonstrated above, ob/ob mice treated by F7 show better reactivity toward
insulin or Glibenclamide, which indicates that Compound F7 may be combined with
these medicaments (or formulated into a compound preparation or a pharmaceutical
composition containing the active ingredients) to produce potent hypoglycemic
effect.

All literatures mentioned in the present application are incorporated by
reference herein, as though individually incorporated by reference. Additionally, it

should be understood that after reading the description above, many variations and
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fi Re~AS~~ Ar R, | RGRa R5 (1), or isoners,
racemat es, pharnmaceutically acceptable salts thereof
or their mxtures in the preparation of a nedi canent
for preventing and treating diabetes and netabolic
syndrones in mammals, wherein, At, and Are are
mod 8k gadmsdnéy dmnatezien theoskihedt é‘r dteyart,eand tHesmequyvaleats also fall
sel f sR2, R3, R4, R, RG,
Wlt%{;tg‘%%&% ag?lgh?%%g%endggrﬁﬁ se ect ‘ed from hydrogen,
unsubstitued or substituted G -C o al kyl, unsubstitued

or substituted C2-C o al kenyl, unsubstitued or
substituted C2-d o al kynyl, halo, -COOR, -NR R',
-OR, -COR, - CONRR', =0, -SR, -SBR, -S2NR R',

-SOR, -SA2R, -NO2 or -CN, wherein R and R' are

i ndependently sel ected from hydrogen, unsubstitued or
substituted phenyl, unsubstitued or substituted
benzyl, unsubstitued or substituted G- Cl10 al kyl,
unsubstitued or substituted C2-Ci o al kenyl,
unsubstitued or substituted C2- G o alkynyl, or R and
R' are taken together to forma 4- to 7- nmenbered
ring. 2. The use of claim1l, wherein At, and/or Are is
benzene. 3. The use of claim1, wherein the netabolic
syndrones are selected from insulin resistance,

hyperi nsul i nem a, abnormal gl ucose tol erance, obesity,
adi posis hepatica, hyperuricaci dem a,

arthrolithiasis, hyperlipema, hyperchol esteren a,
artheroscl erosis or hypertension. 4. A conpound havi ng
the structure of Formula (1): 4 R "~ Rs Rzps, Y Ay
R3t2.n Ri R (1), or isoners, racenates,
pharmaceutically acceptable salts thereof, wherein,
At, and Are are selected from benzene or heterocycle;
X and Y are selected fromO, N, S or SO2; R3 is-OR

Rl, R2, R4, R5, R6, R7 and R8 are independently

sel ected from hydrogen, wunsubstitued or substituted
G -do alkyl, unsubstitued or substituted C2-C o

al kenyl, unsubstitued or substituted C2-C o al kynyl,
halo, -COOR, -NRR', -OR, -COR, - CONR R', =0,
-SR, -SO3R, -SA2NRR', -SOR, -S2R, -NO2 or -CN
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wherein R and R' are independently selected from
hydr ogen, unsubstitued or substituted phenyl,
unsubstitued or substituted benzyl, unsubstitued or
substituted 74 Cl1-C10 al kyl, unsubstitued or
substituted C2-Cl10 al kenyl, unsubstitued or
substituted C2-Clo aIkynyI__@mEB and R' are taken

t og 5. The
compouniest 2 eEphhg x}%%ga it K

benzene. 6. The conpound amn15 mhereln one of X
and Y is not O 7. The;g k, Claimb, wherein

t he conpound has a strugt ornula (I): Ro R
t_. Rew R ~~Ra Km (I D \ﬂherelan RU), R2, R3, R5, RS,

R7 and. R8 are the sane as deflned inclaim4; RO and
RLO 9Tnifeperd dAtamates ePheanascuiienllyr afreRiphleo sus, thereof o their

mikAgFEOEL the tpeéi)afuhonwka&h@dlwr@m m&g;nwennugaummﬁ dia®étes and
[ ued or substituted Ci-

subﬁtltu ed beng% nsubstlt

metaboli ypiromes Plllrtaused or substituted C2-C o al kenyl,
uns uklsdreinyudd aod Asidos seleatd froiben@ine calhktenydycle;
uns%@%&k}%ﬁgs&&néyﬁé%kﬁ9€%914&5”0 - CORD, - CONRORd; or

toget er With an adj acent

ni t ridgdn. Be.dka Ro. Rerlfn anddRs e mdenepdgidlyesglactadgfrom hydrogen,
undhisiiaidd & sdsstuRRd ¢pd Rfﬂfﬁeﬁ‘ﬁélllﬂstﬁﬁ@d By di€RAed C,-C o alkenyl,

A %r“iﬁvs@t&te%ﬂﬁgﬁ ik ey 5 aPRETpIRR . -OR, -COR.
C%]JIR&USHO USRI @OfRJ,bSUZNR’(Ri‘d SQAR’, CECOZRSII-R\ymer, QN; 5 and
ar re )
| ARSI A ch O LR A 8 MBS o
subsrtsteti ebeed, dnsobatttllml orgubsiputed hsnzyl,iumgulstitued or substituted C;-
10 aﬁg[ r{}ﬁllgﬁt?ét h%:qr&%ggrt\]}fqt@)@'lo lllk%nﬁh Uﬁ§%¥ﬂrtu%% or substrtuted Csr-

0
ou

I'oxepl he- 6-car
Clegl]lfypylegq}érand R are take ogether to form a4-to7- membered rrng

4- For ke ude @ﬁfcsialﬁww&xemah mmdlm%grsr&hreﬂe 11- oxo- 11H

glstb :?Zﬂ{ebus%] (gfl ¢la 1]11(1:i Il elrerrlne the ?nae‘[a%of((y lsglrg:drca}rcr:lles(,:i are séfé/cted from
issubiyl chegixtyind®; ppérosylidentiadatmeirinyl glhitewXotefarpheolydsa adposis
hg&%]%cl_a: 1l%yp|é|'rurijcla<t9189r59a[, ba&ﬂn[oilithﬂsgi Oﬁ?&érﬁ&h@fa? aﬁy%%r(%loiegteremia,
agthpipdelenoyis @ hpndtsesion, 9- di met hyl - 11- oxo- 4- [ (2-pyrrol - 1

-yl -ty n%f@uﬁ@)ravrng the structure of Formula, (I):
nethyl] 11TH-di benz9[ b, e] [ 104] di oxepi ne- 6- car boxyl i c

aci d, R X

3- Fydroxy 8- net hoxy- 1, &-1!5 /ﬁ:i?&l-oxo-4-[(4-sulfanoy
| phenyl) R,

am nonet hyl | - 11FLd|benzo[Bae][i f]d(bxepine-6-carboxyl
|c aci.d,

3- HyIrSETS ARGy Phergaciurigt i Aceqntablg salis. thersotror phol |
Nn- 4-wherein, Ar; and Ar; are selected from benzene or heterocycle;

X and Y are selected from O, N, S or SO;;

R;is -OR’;

Ri, Ry, Ry, Rs, Rs, R7 and Rg are independently selected from hydrogen,
unsubstitued or substituted C;-Cjo alkyl, unsubstitued or substituted C,-C,o alkenyl,
unsubstitued or substituted C,-Cjo alkynyl, halo, -COOR’, -NR'R", -OR’, -COR/, -
CONR'R", =0, -SR/, -SO3R’, -SO,NR'R", -SOR’, -SO;R’, -NO; or —CN;

wherein R and R" are independently selected from hydrogen, unsubstitued or

substituted phenyl, unsubstitued or substituted benzyl, unsubstitued or substituted

74



et hyl am no) - met hyl ]

-11H-di benzo[ b, e] [ 1, 4] di oxepi ne- 6- car boxylic acid;

3- Hydr oxy- 8- net hoxy- 1, 9- di met hyl - 11- oxo- 4- (pi perazin-1

-yl met hyl ) - 11H di benzo[ b, e] [ 1, 4] di oxepi ne- 6- car boxylic

acid, 4-(tert-Butyl am no-nethyl)-3

lh()‘/(d abkyl; - Bsuhstihed yor IsubQitatieddiHylo alktnijonﬂ;bsth{ued or substituted
<§’ Qﬂeg/[lg ﬁ] R dardlpd ﬁé?ﬁéeﬂ‘?%géﬂﬁ? cg’f&éﬁﬁ' d £ 1891 m%@red rin

pi perazin-1- hyd roxy - met hox
1 9- %,T,lpgtcﬁlylpouqd of_claim 4, wherem Ar1 and/or Ar, 18 benzene.

0X0- @mﬁe@blﬁ 8&@[&&31&15 4lidi<ax 8 HEX Angdribasydi ¢ aci d,

f‘rhg,((jf&;%% %g(%;ﬁ) gzgl}aﬁrfnqlflgqm;:lt IPIYpOLn(:fJ’ has a structure of formula

(ID1- oxo- 11H— di benzo[ b, e] [ 1 4] di oxepi ne- 6-car boxylic
acid,
3- Hydroxy 4- hydr oxynetih J/i\8 ﬁn@t hibxy- 1, 9- di met hyl - 11- ox
0- 11H di benzo[ b, e] [ 1, 4] di ojepugﬁeaQRcar boxylic acid,
Di benzo[ b, e] [ 1, 4] di oxe | n f11- ope;,

4-1 (4- Fl uor o-phenyl am - et Ryl ]R-63 hydr oxy- 8- met hoxy-
1, 9- di net hyl - Rio 1D,

oxo-1 H-d| benzo[b e] [ 1, 4] di oxepi ne- 6 car boxyl ic acid,
4- FOYI®I8- hydr oxy- 8- met hoxy- 1, 9-dimethyl -1 | -oxo0-1 |

|+ CRlb Bzl Bs R R7 4hdiRgxepthe e ssadefiaxy id c:laim:ild

4 For ny%]% gﬁﬁy andegendgnt v, 408 selefteéi 5r lﬁ’df(’gfnq unsubstlTeii or
substitdied phemyl bl@]l[)slltup]ddprcsmbspnmed @emanl bmxtybstlmedmrdubstltuted Ci-

Cﬁtaﬁ%l éHﬁ's{:iit?stllt']ueg or substltuted C2 Cio alkenyl unsubstltued or substituted C,-
r oxy- 8- net hoxy-1 - 0x0-1

ueia]éfb’ﬁﬁélnﬂ%i[u@s@]lfchom‘@%t%@‘ﬁl HEng- &91?3@&0%8 %@.qa Ry and Ry are

tal@énetb Bath@iflean adjacent nitrogen atom to form a 4- to 7- membered ring;

Benzg‘g }{n ng l%e)l&dﬁ ﬁ?ﬁquﬂ? Xperh%/)é}/og%n nl?t%sﬂgs?%ue]d or substituted C;-

9 di s
Cdulkghamsith sﬁ}t{eﬂl of]| wbgiteted (&-6r alkrebylx yhsubst@oed or substituted C,-

Clto) gﬁ%k@ﬁl ﬁﬁceand%dwgfaﬁgxyho%n{ﬁ% {-&IcPrér]MIﬁ 331_49 t<9“t7 s ?Mérled 1ng

H di ehbo P@n@qund 0 clalm 4, Whereln the compound is selected from the

gr[n;p édﬂgisgﬁ fne 6- [ car boxy- (4- suI fanoyl ) - phenyl am de]j;
| or o- % - di hydro d| benzo[ b, e]

oXYy- 8- met hox

[ | 441 Hpray ﬁ' I%x/y({rpxy- -ﬁlgﬂthoxy-l ¥ dlmet yl 11-0xo-
dlsedziysﬂfe]mét]ardaieplh%ycaﬁo@yﬁc feid Etioil bytelr o- SH-benzo[ e] pyri

4 For BTyt B AR R oLy gl FEORS T 1 - oxo-1 1
dlbenzd[bbﬁ[ﬂz@]pbxeﬂnp& 64qadmaxybpa¢1épﬁepyae$wxyl ic acid butyl

?g;e{ Hlydr%xg_%%glﬁg%_ b, eﬁ%ﬁ]l i oxe %éélyganglé&‘éétﬂﬂ-{lgi !
dibgiizel beed bt 4Idioxepiag-6- -carboxylic acid

8- Met_hiyliroR %ﬁe@miﬁ-l@ Mmﬁ&d&@mghq}yﬁw—u%&y&nﬁh&l
m%thm &?ﬁx‘i}){’ ﬂb& zﬂﬁ-ﬁe%aﬁtgfrxyhp apid,

- OX(B- Hyﬂ(o&y&%l:ﬂnfeﬂlﬁmy-ll m;emeltﬁﬁamdxo =4- [(Etsbbfhﬂleylbhenyl)-
arIIélHi-)gl BSNAHLABLA A L RRleD i &-EAbEY N iz, @ct d propy!
3 Hydroxy-8-methoxy- 1,9-dimethyl-11-o0x0-4-[(2-morpholin-4-yl-

ethylamino)-methyl] -11H-dibenzo[b,e][ 1,4]dioxepine-6-carboxylic acid,
3-Hydroxy-8-methoxy-1,9-dimethyl-11-oxo0-4-(piperazin-1-ylmethyl)-11H-

dibenzo[b,e][1,4]dioxepine-6-carboxylic acid,
4-(tert-Butylamino-methyl)-3-hydroxy-8-methoxy-1,9-dimethyl-11-oxo-11H-

dibenzo[b,e][1,4]dioxepine-6-carboxylic acid,
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3- Hydr oxy- 8- net hoxy-1, 9-di nethyl - | |

- 0X0-4-[ (2-nor phol i n-4-yl ethyl am no) - net hyl ]

-1i H di benzo[ b, e] [, 4] di oxepi ne- 6-carboxylic acid
propyl ester; and

4-[ (4- Fl uor o- phenyl am no) - et hyl ] - 3- hydr oxy- 8- net hoxy-
1, 9-4i4Beimyl-plperazox b~ylmethyl)-3-hydroxy-8-methoxy-1,9-dimethyl-11-

| d. 9.
O%RC L aBRER e %‘rﬂ)dlf“%e?%%’@%ﬂgggl et ve. amount. of

gﬁ{( Guigthdamperithgna) gmnome gydrpx-éragthexy-1,9-dimethyl-
llp&éb" MBEReh &b Ie}{laugaaspépam @-c%bgfblde&@d eof or their

o R s e ar g ety - Rty S e b Nee i 1 med
dibenzofbl [ M]ldloxélblhe-ﬁ dartoxgtioheidj cal |y or
phaﬁg%gggi$§ﬁ 4¥h$ ﬁpiﬁg e carrier or expipient. 10.

The €O ~ furt her conpring: (c) one
or néb[(é “Rluergsphseylawinedt natlort-8 fhe duyfomethosy< t9-dlignesifyl- 11-

ox%nfl'ﬁj H@Qﬁid[ﬁ cfft M%@Xepmép@ kéer 0 igdr ugs,
- reduci , anti ertenS|ve drugs and
ant |4l ﬁ?%ﬂ&h@gm’@i’%@%ﬂh%l’ 1 ﬁdﬁp%t@é]sk -PER-1 bﬁepari ng the
dlB@ﬁB 1R, ﬂﬁlo'%@}blﬁb%?ca(ﬂ()xyhc fcid Retifpamide; Rz Ari ) ~
4 er ej :
Omﬁé 3%68 ’é’?g nﬁémﬁ%ye ?‘ﬁ@ngtg?‘r@]agxcﬁé ﬁ'ned i n
mbaaoﬁmﬂ[l%hﬁmemneﬁhmﬂnmgheasd@dnmmmﬁes the foll ow ng
te o £ V) with
PR -WW‘*%W Tpatpener Lo U o
dibeszaib. e[ [ 4Adioxepine4-@rbary lmgﬂddF@thlenldegr i~ ~
z Fy4 (ﬂe\ﬁ)zyhﬂl\ﬁ)o»-mahyl()\éLﬁydroW'J@fn?étﬁbxyKl 9%@%@&1&9@ - o

am no, “unsu stlt or. subst i ed
dlawpw[loﬂ%mg%%ﬂ LRy 16?‘31% ﬁs%f laided benzyl oxy; L
i's seHgatoag- Sfﬁleﬂk)fdfﬂ-ll(%@lﬁleﬂ@fﬁ-lﬁ oxatk 4 ysulfafbylophenyl)-imino-

méﬁ%li—tkﬁ{{lﬂci gt ez((j) (b, e] [ lshjfghotfelt)lltjlte-%g [cgrrb%lqcl)-)&/-’sul%lar}g&yk?)s f)hetnlyjl anglde%
2-Chloro-3-hydroxy-8-methoxy-5,10-dihydro-dibenzo[b,e][1,4]diazepin-11-
one;
9-Hydroxy-3-methoxy-6-0x0-6,11-dihydro-SH-benzo[e]pyrido[3,2-
b][1,4]diazepine-10-carbaldehyde;
4-Formyl-3-hydroxy-8-methoxy-1,9-dimethyl-11-oxo-11H-
dibenzo[b,e][1,4]dioxepine-6-carboxylic acid butyl ester;
4-Formyl-3-hydroxy-8-methoxy-1,9-dimethyl-11-oxo-11H-
dibenzo[b,e][1,4]dioxepine-6-carboxylic acid pentyl ester;
8-Methyl-5-0x0-6,11-dihydro-5H-benzo[b]pyrido[2,3-¢][1,4]diazepine-10-
carboxylic acid,;
3-Hydroxy-8-methoxy-1,9-dimethyl-11-ox0-4-[(4-sulfamoylphenyl)-amino-
methyl]-11H-dibenzo[b,e][ 1,4]dioxepine-6-carboxylic acid propyl ester;
3-Hydroxy-8-methoxy-1,9-dimethyl-11-ox0-4-[(2-morpholin-4-yl-
ethylamino)-methyl] -11H-dibenzo[b,e][1,4]dioxepine-6-carboxylic acid propyl ester;
and
4-[(4-Fluoro-phenylamino)-methyl]-3-hydroxy-8-methoxy-1,9-dimethyl-11-
oxo-11H-dibenzo[b,e][1,4]dioxepine-6-carboxylic acid.

9. Acomposition comprising:
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benzyl oxy, or thiol group; Mis selected fromC3.6
al koxy, am no, unsubstituted or substituted aryl oxy or
unsubstituted or substituted benzyl oxy, or thiol
group; Z is selected from hal ogen, C3.6 al koxy,
am no, unsubstituted or substituted aryl oxy,
unsubsan tlicoeticle amaab of iat Qmmbunde]leidmw}a, (Iorisoies| racemates,
ating the
ph%ﬁwauu& fagfegﬂﬁﬁf&tlﬂ(s @Ige)r@m{r 1%“%&5 g

orm-t "desi red conpound

through i ntranol ecul arly &szatnaon 12. A method for
the prevention or treat@gfa@et es and netabolic
210

syndrones in mamal s i ses adm nistering to
mammal s in need thereof ax77 chera(fmutl cal | y
effective anount_of the conmpound of Faornul

i sonheseinAHeaiat ¥sY RpRarfalelRs Kal Ry Raa@éB@ m‘%assdaﬂfméd in
cldiher.eof or their mxtures; R a" 1f Ar, )--R R4

\gqugr @132 b'sr/:\(rglllﬁéto oéiecaag{),/( ioﬁ gaar%beﬁg%lﬁqc_eﬁégleRcesu‘rieB%f echzpieI@.(
10. The composition of claim 9, further compring:
(c) one or more drugs selected from the group consisting of antidiabetic drugs,
hypolipidemic drugs, weight-reducing aids, antihypertensive drugs and antithrombotic
drugs.

11. A process for preparing the compound of Formula (I):
Q
olios
Re An Rz
R? [ Y | Rs
Ry Rs (I)

wherein Ary, Arp, X, Y, R1, Ry, R3, Ry, Rs, Rg, R7, Rgare the same as defined in
claim 1;

wherein the process comprises the following steps:

(a) condensing a compound of formula (IV) with a compound of formula (V)

to form a compound of formula (VI):

0,
\
R \}WK My Re R R
R Ar, ) { A YRy Ref Ay { A TRy
Ry ?’A* 2 % Y X\Rﬁ
3 i )
Rs (IV), fs (), R R (VD),

wherein, K is selected from Cs. alkoxy, amino, unsubstituted or substituted
aryloxy or unsubstituted or substituted benzyloxy; L is selected from halogen, Cs
alkoxy, amino, unsubstituted or substituted aryloxy, unsubstituted or substituted
benzyloxy, or thiol group;

M is selected from Cs.¢ alkoxy, amino, unsubstituted or substituted aryloxy or
unsubstituted or substituted benzyloxy, or thiol group; Z is selected from halogen, Cs
alkoxy, amino, unsubstituted or substituted aryloxy, unsubstituted or substituted
benzyloxy, or thiol group;

(b) deprotecting and/or dehydrating the compound of formula (VI) to form the
desired compound through intramolecularly cyclization.

12. A method for the prevention or treatment of diabetes and metabolic

syndromes in mammals, which comprises administering to mammals in need thereof a
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therapeutically effective amount of the compound of Formula (I), isomers, racemates,

pharmaccutically acceptable salts thereof or their mixtures;

wherein Ary, Arp, X, Y, R1, Ry, R3, Ry, Rs, Rg, R7, Rgare the same as defined in

claim 1.
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