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HEPTACYCLI C COMPOUNDS AND THE PHARMACEUTI CAL USES
THEREOF FOR PREVENTI NG AND TREATI NG DI ABETES AND
METABCLI C SYNDROVE TECHNI CAL FIELD 5 'the present

i nvention pertains to pharmaceutical field. In
particular, the present invention relates to a class

a

HE AR R COXRIOONPRTBRI Mty PR Q01 PHCAIelShg SHERBOF
F%PBMEI\%TMAMREM oripadt it Tlen A NIEMHTA B SKSDROME

sai d conpounds. 10 BACKGROUND OF THE | NVENTI ON The

Di abetes Mellitus (DM is a netabolic disease caused

by | factors, the characteristic of

whi The pﬁes@hﬁﬁ%rﬁloh)ﬁaﬁﬁl@b 1 @Hﬁrﬁqacélﬁﬁ‘@hﬁalgll ﬁdpwtlbﬁllar the present

net abo m di.so

im BiEERRags b e Bl s e iR I B gl thereor
foraptavemting tani s traatolgj rdlatatessymij roeebdlec clindnoine, and compositions
corﬁz}iﬁﬂlg%éa?dc‘? gbolic disease) 15 , caused by the

I ntefaction o ereditary factors and environnent al

factors. Most of the Diabetes Mellituses are caused

by Eh@@d@R@UMD(ﬁ*mEYNV@@I’FI@u\BnCY of insulin in human
bod es _and cterlz by er gl em a. Th
" abis DRI AR & S mdondl ugbbeetindf B i agplosical
facfmes tled egedctarBdc iofitvhidhne chtdnid laﬁﬁ:@ycetrmmeacbompahléd/ péth glucose,
11p1d eindTEI %teutl w&aﬂolggb /ggsltﬁiss aTth rb t%@ ?1%1%%‘ %?gas%lm secretion

ndi VI S Su
anddcprabétoas It Bsatdiigiaal sgndrpmdi (ab@tremw systfmagie Qlamﬁéajmby dlsease)

, cau@cl,:%fe Eﬂ/ tide ﬁﬂ&ahﬁﬁkopfler%g@%rg glﬁﬁf)rst 4 Wﬁﬁgﬁﬁl RlctotY PRIk of the

etes as | NCrease countr.i es.
Dla’Pﬁ@S AdeHitsepare ghusisebrab fféweém@lfitlge éi,@ﬁé'@’fl‘é}ﬁ of insykipyn human

bodi&s éi’ﬂd@ﬁa@@cbhﬁiaueh@étﬁby g Peligly M&ﬁhzd TElB d?d%&s 1§d'1ﬂfeﬁ¥f%rdlsease
n { he t

et S ithnaag Peica e al o SR aaL RERSE 1. The

typerdi dinmbkies iglinsoe Gﬂangermms ands compuiging loeer 8eXedfomdiviiditats suffering
fro&o&%elte%a}xls % sys %lgeet‘& ik ay caJé’g& gg %loé it Sa)ﬁﬁqﬁcq{@fsexermse the

as nervou |sease |seas

incidenderadplaphyl, diabgjgseras rlmcma,%@érapuﬁmradw@ Sl wuréms The number of

dlaEé%é éi‘i\éﬁt%qy E%ec@d%@%?&v tPhaken Sml'll%nrs 512 %éj\%irl@% 2010, and over
diseasé in the world since it often

3000‘5&@%%9 18319§§| cations in blood circulation and nervous
SySGeﬂiﬁralQ1 tlﬁéiyyp'étlh d2Bews iKaraegdteday hyyrkglocuntienivhich causes

f
me PR BioR el Sonpt | Bt BreoPy, FRe ShptpeblS, prored o as
metpbalic symiromss, swcbuast nemwsys dysidet dscadsgskideecioniseases, oftinopathy,

hyﬂeﬁﬁ éﬂde(h’ﬁHS@o} g%/ aﬁﬁ ehifaak i dia tIﬁébétec’s id rE rfl‘éd:ﬁ a fifth

Syn one cau e interaction etmeen her e
fatel ghitcasosinathg world sEweahplen Faused camplieaiions imiblgeds @fculatlon and

ner 1Bt syslefit l@@Me@X@* Q0eL, wwmséﬁohedaﬁatr@rreaﬂgﬂ ab&ﬁ 3 D kRillions of

t.is e genic. factars: ins
deafiis GpERbRY Do intster PRI dnedish RSy e WRT Pt yeagr I most
coultr&af alml@tmiias bat@se bar gfahe ngirdéaabet esarigldedted f eat ur es

h
d:x@ a?))gtgg is & gﬁCalasggflfso ea%ﬂr%g Go%rnﬁ‘ﬂt ﬁité}géfﬁpbﬁe%&?% hereditary

fackory amhymumayntahﬁfacms dseplb pahighefapdivtrlacl pf: exapieq, qbesity, aging

andC@bk | 1&kePY ik Qghééﬂtﬁyn&vﬂﬁh ?cnfja%fbtrs 19911%1%‘51@%@5‘%%'1@‘[ B cells
t hus | eadi ng he enjng of .cal ¢ci um chan

e
falipnge Ao y @Iy @fazfeatmgf cyfes Fﬁa@stm% dighatest ﬁalat?a ajupgs have been
fouf@Cndtdoid editatetts Rave( Bden Riegelapédifes clinithiChedi®ynt. 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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facilitate the intake of glucose by nuscle tissues,
accel erate anaerobic glycolysis, inhibit:

gl uconeogenesi s and reduce the output of l|iver sugar;
(3) a-glucosidase inhibitors, which treat diabetes by
inhibiting the activity of a-glucosidase in the

infldk 9ESBi Meist a[n@c Ind@@iq Sthél eéeé‘ﬂéhﬂﬂ dfhi%s&iilg QIQ? '(Hi’éhélﬂlmgrs] . gvhlch may

sor.pt. dr at es | azo
faC@Lb jHc e ﬁgﬁﬁg)sea e it ek F@teeeiasrio mlp&yolysw inhibit
gluécﬁ@dlgéﬂeﬁs tahé retiuké ereanitputof @ﬁeﬁiugaﬂl(b)l&glmeélﬂ@se inhibitors, which

el EABCRL MRS B! BB 57 SRR e and
delayang élics denstidnasmel slonoeptlannoft edrbansiratés, (fr dseolidinedmnes (TZD),

th&mg%ﬁl&%%%‘g%g‘gn% {:ﬁf) f‘l—é@ﬁ% 1%_ %é I‘?%enéhgf F[? ony{ & ose cells,
m%@ﬁ%f iBpy uvawméileglty pRdhEeelike. &@Mfewry piy o8 &@S@:m@ tgaments are based on

diffefenPfk g LshdMak B strhé MBiittieks. secondary failure duri ng

t he,course of treatnent nd sonet.i

y bGP b T Pagacy. AREy (R ras ke Ik SRt el tpically
conliyip&t adnaiatstratioracf :d],lfonﬁlum aadhBigdh@itdes ébweVe'fstulfonylureas can be
ass%fl’glte&j 'C\?if?lg t rﬁneﬂy = A eo%ﬁecaﬁt alﬂl Oocﬂln%l gfrfrlgsgo \rt;lgetnt%g trea%ment and
somertlemsmr@inm @ble)tmslycemwem obeﬁﬁmBlgﬁamdﬁtSetsmdr wbméuga hna)er-lactlc

acu?frfaﬁ&tasanafdd;@adTZE%ntﬁfé%Qﬂ@&ru%@Fé@uﬁa@e ﬁl%l)argﬂi?ﬁ?@ﬁletabohsm by
henodi | uti on and hepatotoxicity are gradual l

y
actigatingg PRARY and (thys kave sepis advantageisin tieatige digbetes. However, many

undéﬁlrdlﬂeﬁ@fﬂb GERctis 'bf mmgs%%fh faeRgRc %lz@g’&ﬂerﬁ eaahdsmmn and
ave

; to
hepdiolisiy e Erily; SReubine G i P ReplHBorafutot s aRibEgtces in
Whl@flﬂﬂ/et damaagndm elieabishdth rday gecuvilualio lthe usyoldf 6Pedriigs have been
repgrltecde Ef‘ﬁgrfe%‘f*g S[ﬁ% Ry £ Hcgetd:]} Bl o‘?&g]saf-gp ﬁﬁ&%%?{&fﬁ{/e%n(?ﬂ%abeag drug.

rorre IS

pr oMétahOhetsmsbpmgrts i @1@@&5@ rcgusedcbyi natbabolem i pﬂ’qlgonhfvswlogy

basﬁaéﬂ £R1aDoRE 8y BbAL Yis Qﬁ%‘h&@lﬁ&' Qfpid BHP PEAEMCRRIaBOINm disorders.
nsulin  resistance (although the bl opod glucose i.s not

Cllwpﬂhfltumﬁ%rq nQaISIS ArS Mg er}}ylpstg?ﬁsg)n hyperglycemia or insulin
resiBafi¢e0 &dithougin ulid dloodd gﬁlk:bse rseﬁaeﬁiga} I lyypeﬁﬁilﬂ@bmm} egipeMlipemia,

mlcéoq??lgﬁ%lﬁrgat%n@-lﬁ%})%g% gl ol(gﬁ,si'{lﬁ r'%at t% € %g rgay also suffer from
fattp diverp gaits@meshymmmwsxrﬂlaa rgbidditliads, 25tebpaosis kethbesaassis and

the (ﬁiﬁefb %u@tpgf’ ﬁe%%@eethﬁeqﬁﬁdéa& ;&@LAT)%H% S/}Wno ér) %Q)Iﬁc s¥ndrome

ol c rone not r eat
Wﬂb\nlqtﬂhrﬁétsltfp rleﬁlmqq\éﬂl regilt wyether ﬁeeovﬂwh%éh@ﬁteﬁglg dlseases such as
ceréﬂrzﬁ%ﬁﬁl@xy SHE bo@ﬁaryqeaﬁbﬁ@hseameﬂeﬁw ianth giRERL Wch can not be
dé[%lsease r%ﬁfl it i.s tglse evvh|%g blood
neglf{ed, erfaalpee@%es dhivdiqenpsia el be factanalis 5%% fe bloo
glucm‘se 1 thiglyetidd) abtacclsyesttroin@ (31 endatweatdd fige dasasid (NFFA), and uric

aci rI¥ %ey éqxﬁﬁﬁ%%e%egﬁ Eﬁéu rﬁlg%&g 813 Tcg'?e’ ?a?{r?%éiﬂéxgcg_)sg(g 0% §fabolic

syndwmes exceed the normal | evel, one can be di agnosed

of Vet.8h%d is ndr%}ﬂ%d'iso%sel%/%&?&!aﬂe& t%y'T%é)'TF d1§oe‘€és°sa%Hycan be
correl at ed Type. || consi der ed

congidersfl @S g drPamEAt g fpreﬁeﬁeﬁe EabolBrdpEns Fuainly Srcludes
mSLﬂmndrr@ﬂ'ﬁaﬂi@I, nl Ij(ypeﬁﬁ‘suldﬁﬁna I NSidbhifedr eSgl@doa@CEtolerance? obesity,
RIS S TRELEEaP°FRE SATI A0 RSP arr
discapgyi Iqepcftalsaxm shypeorsacdymar et yrthnhllﬁem the clinical situations of
hypert c I
whlt!%{] $tb llﬁ‘lﬁlﬁl leg?l%ﬁu ati :'%%S?cg#rgtﬁ%]oﬁlaﬁﬂgslgﬁ&&ﬁlg 'h'yg%r%ﬁh%n insulin
reﬂﬁtatlce @@P@nmrtm O @rywﬁhfewd@bﬁoarnalhgh@eweeﬁ@éqr@me),| mbﬂlism, and
resi stance (acconpanied with or w thout abnormal
gl ucose tol erance), enboli sr£1 and
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2 inflanmmation. The devel opnent of netabolic syndrone
is closely correlated to the occurance of

cardi ovascul ar di sease and Type || di abetes,
seroiously threating people's health. The therapy
schene of netabolic syndrone in nost cases is that

1nﬂ§fﬁﬂ{a@i8f1' ahe dewsl@bﬁ@me of %@i&%n@%ﬁﬁ%&ﬁe asc%wsguyneo&aa&a Qo the
clinic tOITB or ex rrpe dase Inhtbéeltors

OCCHICS efa@r&mVﬁS%&%ﬂ%@ pothilkee Br a‘e%@reﬁ%tyl%laly ajgg gpeople’s
health. Taeub&@ape s@ﬁtne of nﬁt@bﬁs s§MomeCmt D&NEAEs i9Tet kappropnate

3518 SRl R AU S SRR i

inhibiterd bmd sewi@imancetae abivona(SYRIsE asey be oised amaeducaCleight;

ﬁbﬂa{ég ami ﬁﬂ:roﬁnﬁﬂgie?kn 5/%%3%%(? to Qdﬁ(%‘fﬁgld”ﬁlé %éseﬁuﬁfbéldmedlones
wever tabol fc syn

o- ghyos}d@ﬁﬁlmlylbﬁg@dm}ab%m% toHmpaquer impulis fepisienge or abnormal glucose

tol&aﬁcuawwmm&%r@ ah® &i1CREBNAb: B@vké}qnby B Gls¥ s @cmtl%at hypertension.

i dem ¢ effe ts as wel aS|
v% ﬁlﬁ SECpalc ShetmS *@Wﬁliaaﬁ%oce bﬁ?ﬁ&&e#f%@é gituations,
a nfedicanmehlisfingchyyogticonc, hb/polii'udﬁfﬂlrc}e,ffebﬁs as Svellr mmtprbﬁng insulin
remg{?irel%eevr\]/ 1 St nwesvlv d ?a'g‘lé }{Wr%a eu{1 ?gggc?%%tr %etaﬁo%hg ¥Ipd[r)oﬁng
sy nldr mnaland is hegantt do aleielpp avecw ldeug whidhi hag gfod| ¢ffasts in the
pretlé?ﬁloﬁ%ﬂ%éatlﬂéft'o?rﬂl‘ié’bete% r el ohERyREehdR! Bld rdtre; 1'1'1lﬁ)rove the
ect t he present invention Is
quabigsodd life for %@U%PatW@Eﬁ acyclic conpounds in the
prevention and treatnent of di abetes and netabolic
] gt invention is
to Foe—a few ot ass ot hep 20 conpounds.
An o@he Dbjeblj cffdhe pfeséﬂten\mnaeﬁ m tol pmeldb laanse o§ heagrchbv icd@pounds
[ I duct or a
in tﬁ g%%ﬂ%%%% ttl%%!rllneélg gfg’&ﬁétéé ﬁ{ahmé’rﬁﬂ‘cﬁg s&r %ﬁ%% o
comﬁb@th@ksobmmf tbe P%Ffécltw@iﬁlotlhé ) p@y a ey eddass o hieptacyclic
Codw%uBQQVIde a process for preparing the 25 heptacyclic
ounds. _Anot her object of the present inyentiqn is
o“&awrd@ biechedth dbe 1 IESSHf ePERRHMY I8Nl PIPWEE j hgPharmaceutical
con@ﬂo@b}b‘h?&l andlthvegrad@dti 6r sy Melsd redmpogitibhecdrtdifingage Geptacyclic
of tge present invention, it is provided a use of a
COW?? having the structure of Formula l: 0 R X
R2 Anoth@rr @j&t aB0heypreséht RaveRsioRis {d providear prokess Ifor preparing the

heptacyclic compounds.

Another object of the present invention is to provide a method for preventing and
treating diabetes and metabolic syndrome.
In the first aspect of the present invention, it is provided a use of a compound

o]
Ry X R,
Re
solioy
Y
Ry | I Re
Rq Rs

Formula I

having the structure of Formula I:

@,

or isomers, racemates, pharmaceutically 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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or isoners, racemates, pharnmaceutically acceptable
salts thereof and their mxtures in the preparation
of a nedi canment for preventing and treating di abetes
and 35 netabolic syndronme, wherein An and Are are
sel ected from benzene or heterocycle; X and Y are 3

selRBIITRIRD, N, g:&o,N. S or S2; Rl, R2, R3, R4, R5, RS,
R-7_and I'tg are i ndepend ggly sel ect ed from h%groge

unsfibsts tRie ReoRss BsRy et e - iadepeafienfly, selsedishSom hisgrogen.
unsQbstiBudas bt tsubgiluted - CLO, @dlk@n nsubstiigd bst sidseichta@t C,-Cyy alkenyl,

unsuﬁ'i?ﬁ&édt ut edbs?%utg& &K@%ﬁlﬁy@éhﬁ' @R-CS@S RNRN?S% RCOR, -
CONBOR', =0, SIRR-SO-RIGB aNRICA-SARE 8O’ RNGar N ar e
| ndgp&ngdent Lla(% gl ﬁgtlﬁéﬁ?f g@émpﬁ% Cf:%ﬂaﬂnfroxng?ée'nt eeliRfitued or

substituted phe st or su
Subﬁtetﬁmphennrlswwbs;tttu%orowbg%@mheniséduresub@i'@d &1 wpptituted Ci-Cio

alkyln%‘ﬂ@@&shfdéﬁgoro Eub%tigﬁegd t@ii@g a@eﬁ:}lo Lﬁ\ﬂsﬁﬂl%ﬂﬁied or subst1tuted Cz Cuo
or substitute

AR Ly Ao HBER Gt Rl oo M Rk and R

be ﬂhesgne ﬁoup@ddfﬁ'erﬂﬁrgroub@ be the sane group or different

P rpre?g% Iaexa Ehwa% exrgggg: e 1R§1ryég 130%}’1 nDr €

pre era not’her 6) er
R1, InF@othEg pmfcrr@Bemle RieFenBeand Rs sl ledctmddcfmldmeletctﬁ@ from

the gﬁgg;%cﬁ@ﬁﬁgg bF ﬂgdfagerh Xﬂ%@&ﬁﬂwd %%u@efmtw@;q @\, alkyl, unsubgtltued

tute , unsubstit or_sub

or sgbstituigd ta@nylkenﬂnwsé%tﬂwéa Sabst%tséﬁzt% dly, audchalo;
R;s a;hdm@a&le m@e@)@n seBated%m ﬁd&%eﬁnd:(b'@ar eNR'R", -OR/, -COR’

coﬁ%&? oy ysé tqﬁﬁm R ”§8§FJ ggﬁgwﬂ{@%

- SAR' anotmferred\léﬁample BN, substitagrot beer 1 3rg@beps mﬂected from the

R T R e T T

-ORz2-CPRal- @w R oh200-SR.OSREs, SKRNB.K b, -S0R s ~SC0Ra, NO, or ~CN;
Wherg‘ig\ﬁaﬂﬂ Ry Qndep%ntly %%%@ seieg%l\ﬁ‘)orﬁm dl‘(?&%acl'(ﬁ% b, Co-Cip
wherein R and Rb independently can

NO2
alk‘é"éﬂ1 é’étcétplﬁ?]gﬁﬁ‘ﬂydr ogen, Cl1-Co al kyl, C2-C10 al kenyl,
or [a2arckieer qir&yﬂyd exdrfipleNR} ReH; mgei& aO}edRez@n@Ha; R%Zisiselected

ct e fr
froftt st o Cahai ¢ e Bl P PSS R bR Tl g 00t
andR; drs sélectedfiomrH, IﬁEIhBl,orRICHzé}QiHR&Im)HI sel ected from H,
U R Y2 iRt e pr ef e ed
exanpl e R n anot ref erred
exalitp peoth Qm@rqfeméeregamn@ ke isqsngrs ameluﬁ@t Pti afa @gt tignited to,
eoﬁ%ﬁﬁ@ﬂséﬂn@rs' SRABOSersCARIAihREBHSemaRd di ast er eoi soners.

not referred nd/or Ar2 is
oS! R AmB OB Pl e ITFE<PEhe  met abol |
synldr amekeri prefarthd, ehuiplar thenmietab3lic Isyndrbas tioglude)shulti are not
hm{t&i3 tg' t ﬂl@ﬁl?n rgb\@gx{c'en%%;é%{h%ml&mlﬁbgﬁ’lﬁ({mllal %lldjc%gg‘ olerance, obesity,
adlmspsehwh@aadly@ewmaméfrmtar eﬂhmhﬂa@l% hyhgrqbepmiqa dyypercholesteremia,
artHRYAEIFRA R BEEMNsRAn, artherosclerosis or hypertension.

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

the structure of Formula I:
0O,

Ry X /RB
w{) "
Y
R3 | | Rg

Ra Rs (I)>

Formula |

4
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In the second aspect of the present invention, it is
provi ded a conpound having the structure of Fornula
lI: 0 R . xR R AQAIi RRRVRg 35 R R (I),

Formula | 4 or isonmers, racemates, or pharmaceutically
acceptable salts thereof, wherein, Ari and Are are

sel ected from benzene or heterocycle; X and Y are
selected fromO, N, S or

IS -?R ;. 5 Rl, R2,
R4, OIRS0MEES, rageMaery Omh%mécq%@@bvememﬂl? & salts theteel r om
hydwn@eim Ay raaa bsltzlatrel%ele@uedMﬁtﬂehzanedoraﬁet@ow@é;kxl and Y are
{ Stk%ﬁg% Stlk) t,ed C2-Cl0 al kenyl,
Se?f ed C2-C10 al kynyl, hal o,
- CXRR Ry,- RR Rs,, R-6,OR , andCOR' are- indeEpiRdBtitly sGecte@Rfrom hydrogen,
uns@@%ai &r %%MB%’ leéqglﬁfl %%ﬁs’tl ue ibs 1@3}6 V@eé ankenyl

are 1 n rom

unsyhsiijesk ot yabistinted 1t §ub@1km>dx ddlop hé?ﬁ'%QR uN&’Il’s” t TQI&edCOR’

coNR'ﬁubfé R4 e@oQ@n@dzNwms USeRY L SQQR'OIN@y&sl@Nut ed
0 . al kyl unsubstltu d or ubsthtuted C2-C

al k@ﬁ%}?m Rhanb&' #adndenendsiger reldsicaiion. kytsozey wyﬁ;hstltued or
substitutdd Iﬁﬂﬂyl&nﬁbﬁﬁhﬁk&ﬁs%@@ﬁteﬁ&fentﬂ fisub3tAuelt ort swbdtituted C;-Cjp

ot R puuBRRb SRS Dol c TR Sty e o
MkmqmshéfmngRdﬂwmvﬂmo@gmhmunébbsaﬁfueﬂnuﬂpb@bénnguted
Cl ﬁﬁoﬁ{elfryﬁ)kef LS BPREAIE ued ,]-ﬁ gﬁd ggl%tihaélﬁeﬁ TFE%, ted from

stltue OI‘ su Stl
the @ﬁ@lm@mﬁlstm& of Rgdrogen, améubSﬁa@éeﬁcﬁ@hwtyteééi deto éﬂm rl@lﬁ‘\letltued

or duBRitGaUB-CQ E%g?jl' lﬁ}Q;ugsftltMr‘&Bﬁltutemm alk 1Rand halo; Ry, Rs,

R i ideperdsppeseloeighitoh e ceqtd oS K Begs @3@8 -NRR”, -
OREXEOR!',e CONTRRS BB iSR1e 8OR arSONBRY -SOFS, -§é]2Rc N0, ndm-CN.

2326181?}1 g%{ f}gn&% 'e”%n&f C%uggt%’@a%{e’ 1- gzz%rg& ?&%lé(c?w krbm the

grOUE@R@SIStmg(GﬂF@uRﬁ;o 35'1@1 'CoRa alKeSYBIQa Cie Smmaf%(?, -COOR, -NR:R;, -
OR;, 368/, -cHIR, 1%1 (S:NSRa,‘MS@ngL,n SB&NR & eOR' n@gﬁn AR, of —CN;

are hydrogen, al nyf
whegeigy Ry pnd | mésméﬁmbf @¥f‘e hv%reg@ae daple, alwlt Carlewo @%kemﬂe Ca-Cio
mkwgdbenzene In anot her preferred exanple, one of X
5 In anoth ref rred exanpl e, when
onelcofhel s kbl AR el KR GRGREG o - CHonD,
wh emenothes preifictrdd i ampibe peadiEX tahyg Yais @ot@dr ogen,

un Sfﬁba%ttol[}{ey gﬂfbé}{'eds ﬁl&)llé 1_fl onPRERYAnd ¥ 1’1’(9% 'I&QE %H%RIO or

subst enzy nsubstitued or su stltdte
-CHirRRy; | unsubstitued or substituted C2-Cl0 al kenyl ,

unsyhRstint R RYUBRIEPdHdLRE Gie GLBraabKY B¥dubstitued or substituted
phenyl, unsubstitued or substituted benzyl, unsubstitued or substituted C;-C;, alkyl,
unsubstitued or substituted C,-C)¢ alkenyl, unsubstitued or substituted C,-C, alkynyl, -
COR,, -CONRRy; or Rgand Ry are taken together with an adjacent nitrogen atom to
form a 4- to 7- membered ring;
wherein R;and Rg4independently are hydrogen, unsubstitued or substituted C;-Cjg
alkyl, unsubstitued or substituted C,-Cio 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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30 CORC, -CONR, Rd; or RO and R10 are taken together
Wi th an adjacent nitrogen atomto forma 4- to 7-
menbered ring; wherein R ; and Rd i ndependently are
hydr ogen, unsubstitued or substituted Cl1-Cl0 al kyl,
unsubstitued or substituted C2-Cl10 al kenyl,
unsubstitued or substituté&d -Cl0 al kynyl; or R and
Rd are taken together R f# £ to 7- nenbered
ring. 35 In another prefkt X ¢ Le, the conpound
has the structure of Sﬁ mil a ( , , RRYO
~._ R RN~ R; elei n, R5R|R6R§2 R3 R5, R6, R7,
R5 are the sanme as defln%ﬁ above: IBid RO

i nd gently are hydrogen, unsubstitued or

subs tu éd phenyl 5 unsubstitued or substituted
benByIRz, BmsRstt,|R7u3daréﬁhfswm45td§ﬁe@ﬂ gdhoverl O al kyl ,

UnSRngtht Hﬁ)dmd@ﬁerﬁ%’tﬁt 'a?éjth§§r Ccu@uﬁkthﬁ&y lor substituted phenyl,

stit or subst’itut
unsyR it o1 %@aﬂ%&e d beppds vqsageauwrn%lbstlteé&ér%e}hmb REpsubstitued
or SubstRAtedCh-BLAlkRAE, LAddBtitued of blﬂfstltIMtédWC?«E1(ﬁiﬂk}a@2ﬂtnsubstltued or

sub\%lﬁttél ol a ?B%(ﬁ@ﬁg]é%% &4 g"?talné Rd‘r)rgrrcraﬁtg g%tﬂgf with an adjacent

mtmg@u:ttem to uimh oA- wubstémberetringl;- C10 10 aI kyI

USRS TS 510k B o g i

alkyly dmgebsifuedt eik swbstiBied KerCiv ¢lieayin Lalsubstwdwr ﬁ’ebﬁ@élrrte@ C2-Cio

alkyﬂyn,gor H %n@mb%ké}ftgg&héﬁﬂ fERRRRL & 7-Wh&Abdr&d ring O i's
absent; when ~ is Rlo‘aremggth present.

ano her r ef exanpl e sele ted
fro T pre e:rrecij exam r‘[g When EA T LH]IO is absent;

Ro dnd R bodh Pyedémaxy - 8- nethoxy 1, 9- dlnethyl 11- oxo- 11H

gls?le nzok% eJe[feﬂeﬂl]egilar%)f)Fep L comp%lanrl 15 s%iecte r%lrﬁj ethyl

4- F@Fnyhy@ hydioey:3-1BethexhbRyditeGyithl iroknll H11- oxo- 11 H-
dlbgﬁéag%]?{ %d?&)leﬁin‘éléj&%&wﬁ@%eﬁ'&m*%QeéytAﬁ aci d propyl

3- “FQFI@Y(lyi Bydraxyr8xyethoxy- fioraimgihyll1-08@d1B- pheny! ani no
dlb&%twé %M}ulo)&gneldneﬁz&mceb{dlprél}ﬁle@téﬁm@e 6-carboxylic

° | DR methorard dimaihyl; Haoty-Phanyiamingmely A L; o

3 | =
dlbenhow ejet, hidi@rbine)o-carbdtwikacid (BI);

L1t GRERol bl 4 L RURRL e - AR 6 o)
metﬁla}}ogl ﬂ‘bd}l@ﬂl}ﬁloib el hi# ingtq- cemrbq)xyhc acid (C1);
H'5 A3 PRzl 8 -l oxg] 18- Qﬁﬁé?hﬂel'l%)&ﬂﬂ?wlfaﬁlo§ﬁihgn}ﬁ$3)
amigopgHy Pz LB diberrRiRg 11 Addigxspdiengrearbexdicocid €43: mor phol |
N- 43 Wydedxyys-aidthaxy-1,9-dimethyl-11-0x0-4-[(2-morpholin-4-yl-ethylamino)-
methyl] -11H-dibenzo[b,e]] 1,4]dioxepine-6-carboxylic acid (C7);
3-Hydroxy-8-methoxy-1,9-dimethyl-11-ox0-4-(piperazin-1-ylmethyl)-11H-
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-o0xo-
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);
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met hyl ] - 11H-di benzo[ b, e] [ 1, 4] di oxepi ne- 6-car boxylic
acid (C7); 3 -Hydroxy-8-nethoxy-1, 9-dinethyl- |

1- oxo- 4- (pi perazin-1-ylnmethyl)-11 H

di benzo[ b, c] [1, 4] di oxepi ne- 6- carboxylic acid (D1);
4-(tert-Butyl am no-net hyl) - 3- hydr oxy- 8- net hoxy-1, 9-di m

et hy-lH'y%lrdxy @ﬁgdrgnlyﬂil%tﬁ -8- methoxy 1,9- dlmethyl 11-0x0-11H-
di benzo{ﬁ di oxepi ne- 93{ boxylic acid (D3);

dibgnzokb. gk ldll@(ﬁpﬁlér%%ﬂwxi}’ 19|aﬁ«'ét(ﬁ ) - 3- hydr oxy- 8- met hoxy-
|, Bitdhyaib Yl ;4]dioRepdn-11-one (AAOD);

DS R PN B b

llfbxl;beﬁzd[b,(d] [t digkepirie-6- carboxyhc acid (AA7);

°X° %%%A%;%gd}ég{/@ ﬁ%}t{@{y '&@Eﬁ&pﬁ?r Bxg3ipoxylic acid
dlberam @]llibﬂﬂlcmcegmarm@qrmylmcmaet ylpmjqe (AB2);

di bemgah ﬁh%cﬂmgﬁ} gf%aﬁ%yaﬁﬁﬂl&emppxybk&mﬁt d (F 9);

dlban@fméﬁ Is‘e%(eaws e ’%‘f tq’il%bﬁ? @A%g“bxy 8- met hoxy-
1, %@bﬂﬁymhycﬂraxpxanetﬁo@ll JBRdiinbei01 -pho-e] HE 1, 4]

di
dlbﬁrl‘zggoe%m}.?‘ P“S%X gaéi’%vi ﬁé"‘d(‘{f%}%‘nﬁ@ EW011- ox0- 11 H
di bfé@@{mhmmolmd’qwl)e%hmrnsy S-mah@cnyfdamathwbll -oxo-11H-

dlbg%?%mgﬁ%)&ﬁﬁgk caéb(?ng/hc g;:(l;/i benéyl%tmde 11 oxo0-11 H
di beheraxyel- [ITPﬂlﬂP]XMT1@9(@@%]@11@-10@?%ﬁ34r§u&%@w]dphenyl) -imino-
metﬁ& vl anaidendofBé 1,4] cﬂ&(e ine-6- [carboxy 4- sulfamoyl) IYhenylamldeh(‘AB%;

it IR G SRR
(Bltﬂ)et hyl am de ( AB5S); .

- (P T AR B %F*ﬁ*%%sﬁx%ﬁ%ﬂ%?%rldﬁb%;ﬁ o
b][at|dirzbping-y Deoaitadlehp@dsiBUO)

3- 14h?¥1qﬁﬁx3/h§dr83?§' @%é‘théxﬁtéld]'fﬁwbpl 11bxQ1Pr4- [ (4-sul fam

oyl - phen

dlb%[%ﬂﬁbﬁd@@pm 6498@?@%@5@@@ byl caleb@¥s): (4- sul f amoyl ) -
pheﬁybﬁfﬁ}ld}eﬁlyc{r&@&methoxy 1,9-dimethyl-11-0x0-11H-

dib%@%’%i g%@éﬁlﬂ%mnle ?f’ébmiy frgfl}é peh%'? eg:er (A%") o- di benzo[ b, €]
9- H- i aixyl-Bexe6 fibxdjhyelr@f B-Bnzdbiivyidd {25351 (1L 4dinzpfre] iy r

4] di azepi ne- 10- car bal dehyde (BUO); 20
Carﬁoq(gilgaap(g]r%drox - 8- net hoxy- 1, 9- di net htyl 11- ox0-11H

di b%lﬂzyé{q@:ye% plfth@rm logcémmﬁbyleuc@f%ﬂ%% amey iphpitlypmino-
metﬁ? anHcdBazo lﬁ’fe]’fpﬂ J)Xeéllrretﬁlgz{rgéf%rlﬁ AIRE 16 cdter (AAS);
di b fnf%m Skdirside ot merbelin pdstplamino)
metﬁ&l]aﬂH( #8¢nzo[b,e][1,4]dioxepine-6-carboxylic acid propyl ester (AA6);
1 Z%egqgfiheloro rﬁﬁ%ﬁ}gla&)%xggl hé‘[&\éli }Jdr&grng %%W lI &8 n%etﬁyl 1~oxo0-
11PBd1hynmﬂa,y][8 Ao xapiye-G- C&-bdxﬁlﬁ doyd CAATY;
ﬁ&ﬁr?dﬂ/ ftﬁ@@bfﬁgm )seféE‘ﬂeHQ‘fom the group cons1st1ng of A0, A2,

Clé“c?{gy IH-d| enzoﬁ;& car pox

one

}_%150 and PI‘70)§telﬁln?(S‘e preferagl())f t)fle compound is
selected from the group consisting of A2 Cl1, C3, C7, D1, D8, ABS5, GO, and BTS.

In the third aspect of the present invention, it is provided a composition
comprising:

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

pharmaceutically acceptable salts thereof or their mixtures.
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3- Hydr oxy- 8- net hoxy- 1, 9-di net hyl -1 |

- 0X0-4-[ (2- nor phol i n-4-yl - et hyl am no)

net hyl ] - 11Hdi benzo[ b, e] [ 1, 4] di oxepi ne- 6- car boxylic
acid propyl ester (AA6); 30

4-[ (4-Fl uoro- phenyl am no) rret hyI] 3- hydr oxy- 8- net hoxy-

1, 9-di net hyl -1 1- oxo-
H di benzo[ b, c][ 1, 4] di oxep eboxyl ic acid (AA7);
More preferably, the coﬁp 84 ected fromthe

group consi sting of AQ C7, D, D8, AB5,
GO BTS, BUO, and F7. Stll rmr%s pré]f)erably t he

CONRRsteh AS, Asglecved, fROM,L IRg, BE ORY EORSafd iRGaife A2defined
d C3, C7, D, D8 AB5 GO, and BT5. 35 In the third

aboé(g’pect of the present invention, it is provi ded a
confsi Erbﬁﬂtol@gjdﬁ’qﬂyl cﬁlpthgx:ma(cax)tlcaﬂy at depbleveardsrou Bk cipfena

I
el em g SRATM g s PR A BE IR o ¢ hei
m x&cm pag or Thofe HRd])QaJRCES sgtgct,e@‘ fmny tlﬁ@romcmsﬁtmg pj‘ antidiabetic
drug% l?ﬁlﬂerﬁﬁ d%[lgs Yyeight-r&hcin32 alcﬁgg aﬁi‘fhyp@éensﬁfb &tlgs, and

the sane defined above;
ant’élﬂréﬁ’@%? égiesal |y or phar maceuti cal | y accept abl e

carrnl efiothér BreCéridCBkampl®, 19 of Meet@hp@dticdxasmhigs 1MB00mg of
ion further conprises: (c) one or nore
con%o&]] a(lf‘?ent s selected fromthe group concsisting of
antindandthén prefelredyexahpieol ligpofiehe codrpogision contains 1-500mg of

educing ai ds, antihypertensive drugs, and
conﬁﬁtlﬁg nbotic drugs. In another preferred exanple,

of Inrmothenpresirtadoxampls dierpntidpbolodgedire stigeled rﬁi@@nBrguamdes
SulféWlurédd, aGRhRRE, p&-@fd@ﬁﬁ@é&ee)ﬁlﬂﬁ t6rs, | Bu@fcdnhie agents (such as

thlﬂ&ﬂ@glﬁ 151'&? 5¥ cont 'ns ﬁ%gsorf?fﬂ% H@ﬂ@?on?@@(?dpﬂa@t%emsuhn

Ghﬁ:&écﬁplﬁléﬂtbefgndml EéGgmglnlcdeﬁ,anaISglhe‘ ;onyl ureas, G inides,

tor nt
SRR WL D R MM AR PR Retucae
inhibithishisqulene @@th‘éﬂasq: mlhhlbmtqrs;rﬁbralen,s&dyﬂ QoA- Ghalmsmgolnadylltk@sferase
(A(ﬁﬁ@t Iﬂl%l r§ Ghﬁ’ Jygeﬁ’e{se' ﬁlﬁl £ é egfefste%’l Blgk%rptlo bnhlbltors cholic

Ipl emc gs ares rom Mr
e shelate (eateapsportos iplpbitass, éowsiquwyelﬁ@pgyﬁfl ﬁeqea@é activity up-

reghlﬁf@ir:b |ch&[0$a01cf bé@lh@sltﬁlﬁts N%bltmﬁqﬂeclg B@ﬂﬁﬁ‘tcﬁfﬁé‘uves or
acyltrans g gABV G h ‘?CE I%/ enase d
[ HPB] YORGCIGROPESHET Gfe SBEEERL FOR PAHIBFIGRS . SRt dipidase
inhibitors, serotomn reuptake inhibitors, aP2 inhibitors, thyroid receptor agonists,
cannabis receptor CB-1 antagonist or their derivatives; or '
the antihypertensive drugs are selected from ACE inhibitors, angiotensin 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:
9

Ry X Re
rolon
Y
R3 |

R kO (D),
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20 aci d/sodium chol ate Cotransporter inhibitors, |ow
density |ipoprotein receptor activity up- regul ators,
cholic acid sequestrants, N cotinic Acid or their
derivatives; or the weight-reducing aids are sel ected
from 03 adrenergic agonists, |ipidase inhibitors,
ser i Nl eunt akeyl phipl ttor %, aP2o 1 rhi i r Qi
rec@%@gﬁl%ébﬁﬁgﬁéiY;gﬁ#%%g%é§?b§%§%%?acgf%ﬁgﬁ?é%gﬁﬁéigkﬁnﬁi
aboge; t heir derivatives; or 25 the antihypertensive drugs

ar eTl&f}l)I%Gés@t@mfnf)ﬁg@sﬁﬁEfoiﬂPWir@ &<, alngibIOt eE_Si n il t

recept or antagoni st, calci um channe ocki ng, agent s

ot G sdsnong Aceopmod AL forgis (R EeSmgpit @RIt (V) to
formntdoadagud anfordulag¥Ipr e sel ected from Pl at el et

Aggregation Inhibitors. In another preferred exanple,
t he dgs «forms of, th%Bconposith@nﬁa@ewngected 30

frony%a ets, capsubes powders nu L-; syrups,
sol Wity%ns, suspens) m&? aeros%‘fgs\ly'ﬁf ourt h
aspeét | of tP present Hmngption,%ig i's ruyi@id a
proces@ forl?ef}eparing5 t )conpound of Form{¥d1: 0 R

Ar ovhsp, Bis Jelertft o e lbps it s UReS 8 sheinted
aryageoraangigbtitned orababseitutethdeprybngsd. ¢oBgedtseSrdrhehalogen, Cs
alk(%)&lvl) a%\}van{)]% uﬁgu;%gﬁ%%e&ﬁér gs?,lggﬂg?trser{ij P%y%?o{)rrg %Hgﬁ’f{g{u}ﬁfdg L Ju%stituted
bengploppuhidl gfoupornmula (VI): 0 0 RN K MRa R—--K M Ra

Rg ) ifiol :

O B, R o5, €5 oo, dnifpudsaplitalla % ity o
unsgbgtigutpd of ruhetituigh shamgylpxyit el dgrouringtip tsgiealgd fapmp plgeen, Cas
alk&y, URSHDS uh§ubsEaitedr of Wabktithiel esbyRRPZy @xstibstitukdl or substituted
b sel ected. from hal ogen, C3-6 al koxy, am no,

enzroRh ol §i0UB; or substituted aryl oxy or unsubstituted
or @yhdeprdtedtiag antidorbédeiwdtading, cdnpapindg rod Ujormidai &VI) to form the
f - h-0Q: unsubstituted or
wﬂé%%%%%?urgéag? 653 o?g%%%%§§%??¥ﬁ%ed or substituted
benkmgnosher prefidrsid cypmpls, e freteciéngsgrpees inelode.ar argawt limited to,
mefht, GsopRbP X Nenz A ahy SiDYRA}, tab'ét?g 2 %Wd Iyl UL-B6tyloxymethyl,

t
,argqu Or unsubstitduted or” substitut
trimethylsilyl.

loXy or

In the fifth aspect of the present invention, it is provided a method for the
prevention or treatment of diabetes and metabolic syndromes in mammals, which
comprises administering to the mammal in need thereof an effective amount of the
compound of Formula I, or isomers, racemates, pharmaceutically 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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benzyl oxy, thiol group; 15 (b) deprotecting and/or
dehydrating conpounds of formula (VI) to formthe
desi red conpounds through intranol ecul ar cyclization.
In another preferred exanple, the protecting groups

include, but are not limted to, nethyl, isopropyl,
be Y I C
nlzl heogqe/srlr%gaﬁ tﬁé %E?ggtsgm]@ r%decyclf@E@ﬂﬁ?dr@terﬂ ACC, AMPK

protsimpp iy bfiem bt Heatie CoIbRREs B M40 viPe SMND &
et g Gref Qrshbh@ th@reereenbf QBme hdpkRaEINE BdmPdurdls 3L ESC, AMPK

profihphiLEay a'ﬂan PR R B sz (ks DR, °©o
ef feigtilev® showsnthe ca‘ffebhef somgPlapredyclic Bompairals|on xCC, AMPK
pl‘oteaonl?os?horg%%?ﬂ?rg ﬁg}?‘rc]} ?Q[ %92%5 Qﬂié()yosaQ&@lﬁ)st ﬁg#s%) salts

of her erred
exalighs, 4tshewefthe stffege oémomnthqpéacmlq hempelmglé of AQC, AMPK

progegpgrg&/f)H@W(aBSﬁ $PAepti D canetpey, oprﬁf@rdsede@m@ the
I¢c”synd rones I ncl’ude, but are not te%ﬁ%gs
i nsKign P ekiows dhe eﬁyséﬁpwgulpqpﬂ;?éaw C%ﬁ%‘r‘ | Oty aMPK
protem ﬁlﬁ@ﬁﬁ@rylaﬁbﬁ&i HypG2 aéll, IGF@PKG omeﬁam asaversus DMSO

url a, olit a,
bl P RS OHi ef&é@‘“ PTG Ui EREbARE b Acc, AMPK
proteyrpphrdspmmanon ThHepGhecll, &g 06 sveasust[PMS@r esent
invention will be obvious to those skilled in the art
fromthe disclosure of the present application. BRI EF
DESVIRIHRS FNRCEARREY INGANA EdiNHiENH Rﬁ shows t he

ef f g&Lr 1‘ﬂfen§1Q€%n@ @%ﬁﬁ‘y&ﬁth&]e§ Wﬁﬁleﬁﬂﬂ ‘eﬁ@%veﬁﬂﬂi(unexpectedly

protei n phosphqrylation in He ** P<(
foubgp2p 78, Eos Bl hCFF‘c}}HP(émg SSHERL Hae SEFMIL fects for the
preﬁ@ﬂfibn hap trratyitnt 6f diabpeiudsneaboNCGyndARI€. Bpsedtoai this research, the
hor Iatlon oy, Hep& cell, **P<0.01; *P<0. 05,
mﬁ§%$gﬁ§ Gure 3 shows the effect of some
hepAsayad hcrem; n’rm) temrohs “aikwl,agz@,lp’?_\i\ml(ldep saighthor branched saturated

ahp‘?ﬁgﬂcc‘ Hg%%&ﬁ gﬂ)g B? cm&g"ﬁr Cf“{d O Eﬁpatgns’ (pré? %1951 to 8 carbon

versu e fect of sone
atomspnayRiEics r{ptg A}\/pif@m pi¢.ctllgyit groups include, but are

notﬂﬁﬁ’@fﬂf'@r Yﬂe@ﬁyl oahyln nkﬂﬂ@@ ﬁ@ﬂ)ﬂo yIt Pﬁ@yloﬂsobut?ﬁee%utyr The term

« ows.the effect of sone
AR g PE e 42 B PR MEMERE 250 e of
phOAp hagey| aticon ihe kdrepGalkeeayll ,gréupP<@nddides* Relgl@5or branched

0%1 gﬁl\é%?s cﬁhr}%HE{%g at%ggsﬁ%eie h%ﬁ;g{?f c%?ﬁonoﬁoﬁﬁg%ond and 2 to 10

carlpmo@pme (yrcterabdn 2ita Sreap@m agehs; mmpqooef@eblyv% t05® garbysaoms).
MODES iR GARRY! e QAL FalkyhV %}B-dp\'ﬂei’ucﬁ%t %alght or branched

| W&gumgrﬁtigas? %r%?@nﬁ%&b% LE@L&) [oget and 2 to 10 carbon
atoﬁh@ phrefeyatly, @ to@qaesuncisomklimdte pasferablyctd @pirbefh hwatsy. f or
ot ABOIT Tt Bie criagbie gy o ST E0Eaf B feto 7 membered
monocycle or a stable polycychc heterocycle (preferably, itis a monocycle) wherein the
heterocycle may be saturated, partially unsaturated or unsaturated and comprises carbon
atoms and 1-4 heteroatoms selected form the group consisting of nitrogen, oxygen 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, CI, 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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present invention is conpleted. As used herein, the
term "al kyl group" includes straight or branched
saturated 20 aliphatic hydrocarbon groups containing
t to 10 carbon atons (preferably, 1 to 8 carbon
atons; nore preferably, 1 to 6 carbon atoms). For

subgt)ftﬂ%ls %ﬁl@?ﬂegﬂongrﬂﬂpcﬁe IHE lifRd BYUL /T, alkﬂOtCztﬁl'J‘aIk%ﬁyl Cyo-Cio

, % Iﬁﬁ& n pr |so ro y
Ay NG - OOt NRuRA- ORik Ol i ONRUR O3 SRS Rt SPRNRR,
-SOR, aﬂ;dwia, gmoy Pr CON; aWRirfig RardXRy ﬁ[ﬂeiilﬂ@hﬂy‘\ﬁrwﬁﬁﬁogen Ci-Cio

o Echith 5y CieBr SN PURE RS URR RS 08k B0 rt

1he@mglmﬂ&hphaﬁ@nﬂpﬂkdgﬂﬁﬁmnpbmdyhmﬂnﬂwtmﬂﬁﬁumxbrbon
ato c{ %El%g’latﬁlg éergn t‘ or%el%arlgapdétt%q%’re 318{] ﬁmlted to r%eometric

pre era Bon At
1somensn¢ﬂamltllaynssl, dgaswwlsqnms; (riek agtoisiagH ttrags- lmmﬁrmh@@formatlonal
lsOllﬂlglq%ocarbon groups conprising at |east one

carbon-carbon triple bond and car bon

( pras gseddiegemny” T tPRERRBS %tt%q@hemwgéoaéé @e%m%ilonznay be a
smél@ b@n@ af Q%ubl%%)i, “30.7Agprisafs ek eienchehdieal thehdnor group at this

erOCéﬁ re{ers to a stable 4 to 7 nenbered

m””ﬁﬁﬁﬁ?ﬁ? SF 358t apl e pol ycyclic heterocycl e

(preferably, it is a nonocycle), wherein the

het@bgﬁx5¥§E@py be saturated, partially unsaturated or

d conprises carbon atons_and 1-4
het Birvht Grdresentday@dion previdese qmnopné ehEesiilal of
nitrogen, oxygen and sulphyr. Nltrogen and sul phur
atom coul d be oxidi zed. The he er'dcycl e may al so
i nclude 35 any pol ycycf@d hay any of the
het er ocycl e condensed mn%hqan aWy% rdng As used
hereln the term "hal ogen” "Ral 0" neans F, d, Br
or I. As used herein, alkyl, aIkenyI al kynyl , phenyl,

het t. h
sﬁb\? Aethe RSt o diariscied R el 8 Morvalsictandyy can be
sdanmkﬂdm(pméﬁenahky | to 3) 10 substituents sel ected
=) oy P e ey 2 Ry il 0 pr oAU hetobeg oy pydrogen,
unsub}(tﬂmed oc@u@ﬁfged —@1,-% SRyl - tuedS@Q ﬁpbqtqglted (&eRa, alkenyl,
unsg;ﬁag%%d 01(‘) N%stﬂﬁted% C‘M"@H{?ﬁ}n Iﬂaﬂ)nd-d@l)R'ndﬂmde[@Ry -COR/,
cofii 0 B o X SOBoe SR ROBH 1955 ('t ne

ar twh&ain R5 ahieR’ ak&ﬂdepaideﬁﬂylseleaieﬂyﬂmym hyakdgexy lunsubstitued or
sub?tgtﬁ%%!.ghggﬂbﬁlgsug%Hg{:]cgaresu b,[s ttu{eéikge 71 uﬁlsugssrﬁu%fh ?Ir sulbnt’xtu{elaecl Cio
alkgle omewlrsiitiedi oo swrsijuteth 4htC o mbeenyl, dnresbSéuﬂ@dl somabsituted Co-Cio
alk§x§g cdp I@%m&‘ RS ar@fag rLfo%@ﬁlef RABRRA4- oS ALABLEE mg

mer's) use el n resents that
chef¥s adre %@fberabocilmegt @foté? epBROMR, ofHermula {6, &y, ngzla B: and Ryarc
indondely acltowll eobpnde group consistingP b€ Skyrsgdnh atinsubitued or

subgiGlee: CeonpiahortoRifdt o Whe BRI GREN el Jitbsttied or
subptitateddesCa atkynpl and hafo; Rar Rul Bs, IR ar® irkdepeadeatly selected from the
group consisting of hydrogen, -COOR', -NR'R", -OR’, -COR’, -CONR'R", =O, -SR/, -
SOsR’, -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), Rz is -OR'; more
preferably, R3is —OH.
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Ro ARAz R R I V. 15 R4 R6 (I), wherein: Arl and
Are can be selected from phenyl or heterocycle; X and
Y can be selected fromO, N, S or SO2; Rl, R2, R3,
R4, R5, R6, R7 and R8 are independently selected from
hydrogen, 20 unsubstitued or substituted Cl-Clo

al k r |

uns)&%oap | tue éodrﬂ5 su gl?[l Otfﬁlltijégﬁ)tnlléd&éﬁ %{iﬁl)’i ohe BYB( and Y is not
O. Egazrmple, pRerX is Moy is Q;ouiren X is NOXRs N w e@ LsgﬁYm S; when X
lso%@ whe§§22ﬂ§l® RhsNSOR” -S2R, -NC2 or -ON wherein

o Bl r RECRT NS RSk AT AR o i,

whatins R tantl R hﬁdibwhdenu;lysarb shyidioped, ansubstisibd tont exdbst@ited phenyl,

unsﬁﬁs‘uﬁ | el;d%/c!fr’ Slljlé gﬁﬁ'@ﬁ tbeéésjsi ’id %nosilbszltll%glt %153&) Sﬁ}lﬁ%& (,C ]é) 10 ka§gh¥1sub C?‘mued

or su
or Ribstituted dkebiot digatyhennsubstitoedn o mbstlf(ute?l— atleayl, COR., -

CO;\I'R"ﬁa &SF? aRd Qil'oe E@Qak%ﬁqg%étﬁgrn@wtﬁfaﬂ Qﬁa&%ﬁp@ng‘oﬁfl a4-to 7-
are mdegq?n ent |

me@b@féét Bagf rvmismlﬁ eRgr #itth Koo A é@deﬁ@ndﬂlt Ry ehlesseh, from hydrogen,
unsubsiiigt bf wasst@iited Sll}llbﬁtol ﬁluyle(im@lbs@t&dabﬂ(iihbstltuted C,-Cyo alkenyl,

ansifRiaeh dristBeiea DH S bl TR < e ts kG necthgp gp form a 4- 0

7- thahbgre®RBng R4, R5, R6 are |ndependently sel ected from

t he s ;
O—'\‘AS d" %%:{rgc? Wt of t&@(:g gﬁﬁ‘d of Tl (I)'S%E blgth Xand Y
are OFLIRN, atorsERik comond bas ﬂl@lstruvxgreapfmomékar@af enbodi ment
of the conmpound of fornul& (¢), Art and/or Are is a

benzene ring. 35 As a pr ‘eF d_ghbodi ment of the
conmpound of formula (I [s/-GRg, nore preferably,
R3 is -OH. IlAsapreE;el\g/nede i ment of the
conpound of formula (I one df¥ X eanq Yis not 0. For

exanpl e, when Xis N, Yl%“o when X(QN Y is N when
Xisr)ﬂ YISS when X is O YisS;when XisO, YisN. Mre
prefe raab?y, when one of X and Y is not O, R4 i

-CH2NROR10 or -CII-NR9, 5 wherein RO and RIO j
i ndépanddh 1aje dhe sm@@ég&ﬁne@ﬁéab%tww@@ when # is ¥, Ry is
substituted phenyl, unsubstitued or substituted

absB&NZ When WS UpSH, Rld%ﬂdkﬁoa%l%ﬂl&éﬁeﬁg Cl - C10 al kyl,
unsubstitued or substituted Co alk

nyl )
unsfbaepast grpfegredsembadimentey teppresant ey & , Rodplie Rsis ~OH; Ry

is @@@Q{BQH @ietiRg o@@@lrbakp WIQH@@%(IXQQR‘} tvﬁ'l \GH Br a0CH3; R, and
form.a red ring; wherein

Rg ﬁejsgﬁ‘?f?e}gcfl\l‘ﬁ{l 21’ i R d%ﬁﬁ(ﬁgz}&e nﬁ‘&’f‘@d from hydrogen, 10

unsTils prdsergdineentmunbabe trelbtes t€lisdheds,atakgthatesiasd phhinhacedtically

accgpgt%l?l? bs?atlt% 3518% %%891%?%"@? néﬁl ’the ldﬂé%bﬁé{gbgll?gl ?rPharmaceutlcally
acceigleie Iselt” reders &y msalt zﬁomted bwﬂle ﬂiiémgéy@é copypgundagndyinorganic acid,

orgﬂ’rﬁ@ hewr ﬁﬁlaﬁeﬁ%%ﬂ 'ofrﬁl'llﬁh&f edriREn&RMaY B&ltsahclh@E, dt &re(dod limited to:
(1)a salt E) ed w1’31n1norgamc 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 diastereoisomet, cis or trans-isomer.
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are oxygen atons, the conmpound has the structure of
Formula (I1): RR-PPP'"-I(1lyg _RR NR CR6 15
wherein: RO and R o are the sane as defined above;
wherein when is , Rois absent; when % is ' , RO
and Rio are both present; As a nost preferred

e”bﬁ‘lbgﬁg il thteh%i}%ﬁﬁggnheblﬁv%ngélﬁ&ungzwhﬁzhﬂzarﬁ%rahzform to a

or carbox
comp%md@érfw (TR p salpjor saipliesy conmrigy: 0 mcoarﬂu)undz@f dgrenula (I) by

meb8ligs besthehdiQMddetiomt zﬂ)@'zvo%hen%mkte@ blkspeptl.. The
present i ventlo lso rgéglt%es to | SONEr.s,

race
and npﬁa.p ynenac eamr%segfawe%enﬂ% 53 agpppeutically
accpptalle ugz:’ﬁt Gf theh eheptboyulelcccummmd is' ﬁhargiﬁme udaltcaf lthe heptacyclic
aCCG
coaRPl-gRieR s 88 s stRaCa Rord AR hng BA T hellbclkiIBoqmpounds.
aci H,shahldatie untetstdodothat ket thaaliséosute ofethal Strumee shlcompounds
accbﬂﬁr}' g"g@thebgltesé}ft @n 10}1I éca}Qn (Rlnds Q)%)thca fe@!:ﬁt 1@1%1&% could be

I norgani ¢ acl S|n g hydroch rlcaC|
obtained by Q:V%iféﬁtﬁ of in¢theds wald jkowpnigsthp Gl Etl izing) copventignal source

ma@abts fo? %Hﬁﬁ‘plwl ﬁhe ntERRIoF cREhiS] $ynededid ion gx@sdtioh Trodg pthnt, all of
but anedi oi ¢ acid, tartaric acid,

hibereeslfd & figh
whitB ARt BUlE PESTH MYRa@R-c acid or argi nine. Other
sal As aiprefetrelé etdbedisant of drenmresent {veatidalit ismowledn process for

pre@i F‘g ﬂhg %e@@g}’cﬂc %8&1?!) récﬁuﬁl]e cés%ddomﬁnﬁéo?o%&?s%ﬁbﬁ rHehydra‘uon

mtremplmcglar cmlbam esd thg likse.hBre cqmmz@dtm@)h a¢ prenassdt agyfollows: a

conhPJuE - o SRSl (1) %ﬁmoémﬁ&%uﬁgrﬂfafoﬁnﬁ?lﬁqwrarmbﬁdensed to form a
asy metric centers,

may be presen
cona?ouadr%fc@ﬁnelan{‘ﬂ)uﬂeen gws?%@w n n?qr'awi@r (\r’lla lssqlqwtected (for
exaﬁﬁﬂét ®e e@oﬁe@ﬂﬁg gréis rody tséla&ﬁd i ﬁ@ﬁ’ﬁﬂw didup Fit‘dih@isti@g off methyl,
e .copou n cOoNpPo ch ¢ ra rm t
soRSRou AT (URATE) B shrrosynelrly PRI Rivpieted nd
trincdfthydsityd)yd elunldated arﬂcbmmhlale(cﬂl)arlg}cyclmﬂabgimglm dusired compound.
chem cal, reactions in vivo when it }s adm nisted

prope| W—-kn a pr ef,\,,err&zg enbodi ment Yok present

[ nvgn,ﬁ‘ , the phg@ cally, gﬂc;égﬁl e salt of

t he™ cyclic cop is an a%i Al 't of the
heptFac clic onpoun h coutd)be synte ed from
Ar gi ni ne angVS’he hept acyc(;VC)c corrpounds flt s@gﬁl d be

of SO b dor G Koo e Rpracin i Ry BAT iy dame as

deﬁmdmbuvm% @ﬁn bheeclered dmm |Cmsezhlto>«yn amim)l, dnwstlwtﬁda@mfedbsﬁtuted
aryp)\!(?f,l uYRbbith%d Ar ﬂl%gtli]tg d %&&m% OWI:ah Net gb?ec%(f from halogen, Cs

Zl ng conventi onal sourtce mat erlals
a k@iéanf’fﬂlléo RgbsEtuksld or Gubsiiated cwlogfynph é@ﬁ'ébsé‘FUted or substituted

ben@ﬁfo'k?cihh(g %rﬁ?lﬁc}é/ﬁtb?{;be s@lehte@ffrorﬁkeﬂr?f%glﬁbﬁy | ahgih b d@ﬁ’subﬁhtuted or
o 5 GBI B o 5B B SHS. BPAOGRIEY e seectea
from halogen, Cs. alkoxy, amino, unsubstituted or substituted aryloxy, unsubstituted or
substituted benzyloxy, thiol group.

As a preferred embodiment of the present invention, the compound has a structure
of Formula (IVa). Preferably, R’ and Rg' are methyl, R3 is hydroxyl, M' is an aldehyde
group, Rs' is carboxyl, R;' 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', Ry'and Rg' could be converted into other

functional groups by methods well known in the art.
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preparing the heptacyclic conpounds. The process
conpri ses condensati on, dehydration, intranolecul ar
cyclization and the Iike. The conpound rmay be prepared
as follows: a 15 compound of fornmula (1V) and a
compound of formula (V) are condensed to forma
conpound of cfgrmula (VI), then the coapqund of-

| " onnul a (VK;»ﬂ§ "eprotected (for anpl-eg ER;"
prot ect i ngJ\ JC\O iy “Sel ected from t rou v
consi sti fig yl, isopropyl, Bénzyl;o "Ry V)
tetrahrdyofuryf acetyl, methoxynet hyf¢ Re

t-butyl oxynmethyl, and trinethylsilyl), dehydrated and
i nt Ahmnhtﬁamhy alnd gomgmllnd hesla Btnucgume)ftﬁwndbs(\/a)e avherein R;"”and Rs"

ar e%%ﬂ?}&a n9'§7 ar(gi'ly(lf P%yl'vm”lg’ﬁil a@e@gh R%(F \QSA&RI%)%I Rg" is
ethgxymetigyl. REhe \;qh)emlqgh eRang, is Aﬁieth%y@letbyl 4ny &gllmp@oxy-l 6-
dlnBﬂlle5*0XBQ1HR¥IbGIE% B, Y] pikey- &ﬁﬂ&iyﬁﬁ adi’&f(GO?dwherem R,",

R S b Spipiagy [ ipenfob Prcy By methods

“mmknammstwbuﬁed benzyloxy L can be selected from

Qﬁlb @%o&ng ok (1'19 or VakJ n?tﬁ?%% st G gt%ftirigurtnatgrials and

aryl oxy, or su
con®Brtise mztyl othyr fumitivinalyigomps IM' aarctives swick case dlkytagionCacplation,

subedlﬂﬁaglg,adamoao elnﬂﬁﬁ%l@ﬁtﬂeﬁﬁ'érfg‘énféht o%&&aﬁbhtﬂéhﬁéiloﬁf YhP¥ke sadical

unsubstituted or substituted benzyl oxy, gr
reation- LB cmbouteFould s hiresgeA st soRReL Lt 03000 o
(Xmynsubstituted or substituted aryl oxy, unsubstltuted or

substituted benzyl oxy, thiol group. a preferred

enbodi nent of the presént |nvention,( e conpound has

a swhereinuReis 8@ safneFor dafinad (ih \dbpve Rnsegrabp yexcdpl'foabld D is a

leaﬁg%éﬁ)rua:gﬁhla}fbl B S@ %r&x—%b Q@HQ%S-C%;eal dehyde

car box chem cal
nane i s 4-Fornyl - 3- hydﬂﬁ&ﬂfﬁ-

et RRX¥ml R aﬁidi '?@’t ¥ lihd ban@X Qubkfituents as defined above except for H, R’
H-dlbenzo[b el ]dloxeplne 6- car boxylic acid

and(}pg W%S%f@f ifolent gIRWPSI n RL', R3', R4, R5',
R7' and R8 could be caowgrBed into qumgr functiona

gReovl“\lf g’r ' R aEJ Sssél el fljanlﬁ%gas dﬁhn?élm a& Ve &1 %(g Iglt for H.
t heAHonpoihadsyrakesizedt coopaimes ofowdr hul ﬁlrt@Va)pumﬁhé r by ncolumn
dughgggggﬁgéﬂqgfgrﬂgg 1h$$§hand R7" are hydroxyl, R4"is

an a group, I's carboxyl, R8" is
et hbbg riaethglogy THe snetheticl chsapealj fransformations and protection  of

fun@tl(ﬁfah% YOUPE { Pvtectioh ahdndbprdtdBtichyae hfé?fullfo@ shnthesis and use of the
COIgllgﬂrlTl?liéS 1|(1:ci érle(\(%f 1%?1% v %rtekgr exalnd Je3s guleshgd 5% b]?arock
Comprehensive Organic Transformalzons, 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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R3", R4", R5", R7" and R8" could be converted into
ot her functional groups by nethods well known in the
art. The conmpound of Formula (lIVa) or (Va) could be
used as starting materials and converted into other
functional groups by reactions such as al kyl ati on,
20V 8k cdterrod SnBURRER! 4t the Bres@fl thienfth, (B LFHAAKIANT the present
rearra genen OXI duct I on,
inventigst is psoroTHe agidnBoumavhieuteadlal %bstqlewmaclﬁ @éorAfpa*Sh fagntly bitter,

w1tEQx'I€?ﬁ’1‘rg1 goiftf ofFRgImbAC( 19 shéﬁﬂg QMubld 2 WateFRaBld(d With a pH of 3-4,

ande§9$él§? in} B’EF\éaIP}SC StB %gtssgsqlgli%g @Z nﬁt pcgugc%o(\é%a%da@?@ Lcotate. The

conE:}iﬂounH is st&i@ aﬁHBnﬂémp&@ﬂrrcﬁ ﬁﬁi‘@dwp}ﬁlg% iR R' (X)),
are the same .ubst ent.s. as
def 1&1’?8%6136{8 ggeté&@g%]f)d %rrpsf)]iomlﬁzam X Sjj [&Fn ce(ri)]% d Obe sane
or differen OYO%QSWIR&“V Hg (qumhgr R has

t he sanme ne 5 a0\ RlxF38
except for H. APPWWD t e Phegi¢ed "CoPp Tdstoul d
be further "purified by®col €hr dttat ogr aphy,” HPLC or

rccrystallisation. The nmethol ogy for sypthetjc

chemi cal transfor@atlongkan -protec;mo- uget onal
groups (prot%e PP t egt-bgmyct g he uﬂﬁfor
synt hesi s of téHe coypounds Tané are el |

known in the prioge art,\ for vexafypt® as”pebl i shed in R
Lar ock, Cbnprehensive Organi ¢ B ansformati ons, VCH
Publ i shers (1989); W Geene a(;}ddmhlowg 1 VB so

: o

| ~
Protective &3 g O h gh4 d Ed., John
Wley and So ( yﬁgf. i
Fi eser and Fi&SepsReagent an| s,
John Wl ey agass0ns>(1994), O}?aquet el ed.},

Encycl opedi a of Reagents for 30 Organic Synthe3|s
John Wl ey and Sons (1995). |So of the heptacyclic
conmpounds may al so be extr edoti sol ated ;and purified
fromplants. The plants i hut ar n olimted
to, Parneliaccae, C adogt ecep ea
Funari aceae, Stereocaulaceae ea
Preferably, the heptacyclicoconpyynds® ape jjse
from Thamoi a ver-m cul ari s(Ach. )Asahi nd or 38
Lethariella cladonioides. 14 As a preferred enbodi nent
of the present invention Dhe compound ofq t he present
invention is psoronic ac ' ’
crystal, which is odewh
mel ting point of 265- 266C;
water, acidic with a pH gf 307

organlc sol vents such as DMSO, ethanol,p@&ﬁu@ne and

th etate. . The 5 c ound is.stahle
en%‘e?%f Tions t rfferyeH épmﬁ%rs"g&sm%ma}cr amg by solated from the
licleM)t ichi & Peinddcdaer [psarelin cCladbrioldss S(NGNM) ke 9V€ladoniaceae,

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%
cthanol. The extract was filtered and concentrated under reduced pressure into extractum.

The extractum was resuspended in water, extracted by ethyl acetate to obatin an organic
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- HO Jerj ACH NH(CH "YMy NG neonc

0 Br O 0400, O9ry/ACI1HO -y

HO o di"I"mxt o off Aoco~1~ 1) O
Odl ~O0OO0OAQlI O HOOMH O

Ac OVGOIl ,OHO Ol OHOO OO O
phalsyWél acﬁ@oﬁ% EQSQ/ T thﬂt afd fHasORad §1@§0‘P\V@dcm%ﬁ' (ﬁl%elrﬁ% solvent

tion'to chem ca synt €SI S Qdosor Qm c aCI cou
and; fedt tharoughln Witk silicp b /200 @300 mssipapRd e&c@&léentrated under

redh@d Eésﬁfé @ @y?&@ N sl & YAnd) CKEOY werEhaddNhaC£@Blumn by a
oni,a i or anor a
wer Rt HEHRPHAF IS PEchREr R 1B MeETh Ak by g orkhey luate was

condensed anderaadycel peamae ao deinassogidtthed dissolvselcamoethano and filtered

rep?%gd’lgo"i"ffi‘éfJ lfﬁﬁzﬁ@% Wa%yll%glgrgéﬁ%r_gﬁ @%o}é*g?eﬁ @Z?Elt@H thjé %ﬁ Afie purified
commndmgsL wap nh@m@c:m@d horrseﬁ@rm@w @mm@c @fid;

pr eﬁled?ltotﬂe?ﬁ?é?&‘ré?ﬁexakﬂplé §f ﬂ% %Yésgﬁ‘:in@erﬁ%h hig gk ﬁl@bldeéﬁ method for
extr &]FI ng psorom c acid from Letharie

preparggoiiie dicgeasyclicestmapquads and thedon W@@lﬂcgléﬁs REfePigble salts from

the @iratstpeateIfIpspioeie acid @ThriGE The pidpastien ckdmsle id asfeHowy:
refluxing in 75% ethanol. The,extract was filtered

and co ﬁ ed under redu,cjef%- ressure into

ext ract o e\YéxtL%?é'ﬁ’éﬁm bended in water,
extract ed/bynzét (F\Q acet ate 40 &Batl n an organic 15
phase’and an aqueous phase The &t hyl acetate phase

d
el BN PR SR apdBTRR oppy nco,
(2.4omob rwasatdddd and @tlrred é@imwabrre@g@ﬂ & oomgieypersisire T'ﬁlaen RI or
?'(1 Qﬁl%(ﬁ’)elzvagﬁgdegHQ&$ %e%@lro(ﬁ}rgﬁﬁﬁg Wt l&f@ aC b lg@"an*aym@nltored by

nmet hod and eluted b
TLQu &8>é>§s?%1p Igtionyihe cllea‘atOél paxture s lft}ﬁ d%}mﬁa efuragr and

extRICRE SHle eth§l SdcyNE SBhedti@aitib @iy ed ivies GubRduédrilywidhad abithasiiurated
Nalf—Ibog soFuC(ilon and saturated brine, dried over anhydrous MgSQ;, evaporated by a

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

o)

r OHR CHOH Nl
a .

w
@)
m09

E,,i\ ,JL-—OL / )\\\ /LO
HO"’Y\,/ ‘o"’é\f '\-‘\//0\. KaCO/DMERT /[\ /\0’ \Y
()””i o=<b— o” fo vy
(2) on (F7) \"o"R

The psoromic acid (Immol) was dissolved in anhydrous DMF (10mL), K,CO;
(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 50mL of water and
extracted with ethyl acetate. The organic layer was subsequently washed with saturated
NaHCOj; solution and saturated brine, dried over anhydrous MgSQs, evaporated by a

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

A Q :/L\y Q
f (I)L o ethanol awirklnasri, 'O/;l\/[ . b o
H i f)“”\)__ "y !
o oL RN O
(3) o4 (F7) ®

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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repeatedly. The filtrates was recrystalized from
CH2CI 2/EtOH to obtain the purified conpound, which
was characterized by spectrumto be psoromic acid. In
anot her preferred exanple of the present invention, it
is provided a method for prepari ng the heptacyclic
ad(%g %@H%gﬁix 9%99&1&1&3%1% d gél {oa %?Qtzgﬁ ?ﬂ%%g%nt was
rom t strating material psorom ¢ aci
rempyed py ecﬁamwma@m p eesidjepsiredipsoled i eihapaly diigd ¢yer)
anhydRdus At gRERA @hl@atélﬁlférﬁ?%@&a(t&’ﬁ@ gi89lvasbra®r, and purified by

anhydr ous 4mol ) was added and
colgpp Pﬁ@&laﬁw&%}g G th?

t roomtenperature. Then,
R or RBrigl 2lnnol) was Ade Qd, The reaction mxture
was keptl ﬁ boCe%ﬁ&tﬁﬁmot\o c(”kvf 15 TLC. Upon

conpl e |yn Jtﬂhe reaction xg _____ e was poured into 50nL
of tef ande @mntract ed WJN\tQh etthyl acetate. The

organi c | ayer was subsequent!y washed with saturated
I\IaI—IIJﬁ'.Bp@mmltmaoml (&nnincslhtvas disedvddrin méhanolr(@& dnlgy BiH>-NRR' (1

mnﬁ)ﬁ\xﬁﬁdﬁd 8‘1[1) 8{1?ttu§edw5)sﬁstﬂred rfglt 14 ahne%eb? %@atcﬁf)n was
en puri Y r'omat ogr aphy
monjteree by dILCd Uppmcemm etion, allofliBy okt Ras removed ber‘@rso er

evaf)gl)atllih (Th8)ret@ucT s @ﬁﬁﬁ&%&n@ﬂia@toé yre® b@er%ﬁyd}b§§ﬁhg’r§é‘§lum

ous DIVF was ad
sullgieg PPy SAPPBICOLA TR F RIS tgl‘fegg%)%oé Hier at ire.
Then, Rl QrLORBr (2. 4mmol ) vvasﬁ_added The reaction
m xture ;ﬁ@}ﬁ Kepto- ater0r@rand ;{mry tored by TLC. Upon
conpl et o _g!re reaction m xﬂur .8 Was pour ed into 50nL
of v&?er and oeRDract ed with ethL acetate. The
organi c | ayer was subsequently vvashed wi th saturated
25 Nad¥oBorsiel agtd @mnasiyl FAE (1 d&inedob) mhd BLORLKiIl Schnodgwvere

dis%%qhe B@éﬁ% 8§ g(%po% gln%dthg %olatlol{ &Bégt){-ﬁe%vf%p R&lf‘z’f flour A

umm cnrona a
solvihire e NGRRA(Ingmal) and trieylamise (] mpokHRRobEDnsaIME Gy was
addgd dréB"Wlsé'[ntd\{h@ a'éove( slut@dl ThE &ctﬂ]lew&slﬁf)ﬁf@rgd BR%'TQC Upon

di ssol ved i n ethanol (25 nL

cowﬁsﬁlgn ﬂwa@a%@aéam&ﬁa wap goyred &itp SAM %ft"tﬂ“‘é %§X§%q(t?dr wigh
cthilaicefadd. Tha Bréaﬁiztrlaye‘ﬁ@\dits waskar whly satiged(MaHGO; sotalion aWﬂS

add under 1.ce, bat.h, and the, m xt.u stirred. u
saftled Bt (Rt REnn it B ah et ESGy R kg
rotayy evapogdior, and padiied Bnpduan chemafegraphy(t8 gne) thevmsdudts

added ang th(ge mxture was acidified with diluted HC1

to a pH _ Qledine sp ' @» removed by

rotar?oea |on Thée £ “redissolved in
et hanol ¢* dro(g/ over

The psoromic acid dimethyl ester (0.15mmol) 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 IN 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 MgSQ,, filtered and evaporated by a rotary

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

LLO

@ o, L
T ;r \VO‘_W[PhaPCHzRf'lBrf'/piperidinc 7 o
ey, . B L PN v
o jr [ N (%} { 0N L

Q
¥

Q,J: r// (e

(7) o & [olenl
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anhydrous magnesium sul fate, filtered, evaporated by a
rotary evaporater, and purified by colum

chromat ography to give the product. Q ~q |
.[nenl,hydivine ~ 110 1 0 HCo NO- OR (F7) 1 OP. 5
(4)"" The psoromc acid (1nmol) was dissolved in

e 8RO bock il aM AR NRBicr (24 R) shoRiloek 9Adk B8

reacti on m xture was rre o
wenrehigsol Ve ipdm! ofgmpensy @be Eﬁ;acmrcnv@wmmteétaﬁ 8R, Cdor 14 hours

undef nithspes %'tlﬁ@s@)‘hex\@a@pbﬁ %BM@(&UBM fh@tr@échon Ql\ﬁﬁﬁﬁ’é aaks Q‘Bole&h@ room
dr.i ed .over

reS|due d
temigErATE Gnd Melaries SPRGS war pddedt 1he rtind mBUE sps pghed with
0. lNydlhltcfcbhﬁi'ryclﬂm&pade éried Ov@anhydrbes MnglJ,;:ﬁlteﬂedl,] evapordied by a

rotztrg )ec%aogatohl;%:gmjﬁieﬁ mocuné% cérNH @%{%@}( t@ %8? t}(‘lﬂ(l)pl’é)HucgtFﬂ

and HOBt (“.1°5m”rp1\’ wer e dlcrszﬁgl vet-rn DMF (5m) in an
i ce bath; aﬁﬁd ‘iﬁe\ysdﬂ?ﬁtﬁﬂiﬁn Stivfed for half an
hour. A°” §'01 et 1T on<esf NHRRo” rfn*mjl) ard triethylam ne
(1m@)) in“anhydr®ls DVF (31 ) wds 15 added dropwi se
into the above solution. The reaction was nonitored by

TLCOO Whwmolr wap Hissolued in ardiydeoas MK (APsaldy RHEEY (Bd'mré@l) was

adde8tafd G hreWedLtirRRto L Xdvers nfiduids bihroost Mpe?d%ﬂeaﬂ"ﬁen RI or
r..was washed wth

The. o nic | at u
RBg b} g ‘ﬁ%&daéitﬂwaw&oa RiRRrG %@Sp Al §an<§%0850r89 &y TLC.
Upambotapleticn, M’@S@é@tl(fnl rhi:xa[re Gyas puaread it édmﬂl,)ofavatm}indreytracted with
ethgl age??rt%te (ﬁl? ogg'%}l 6yer \%%s %X‘Eﬂsélggr%l: ho ga%v?fﬁr 9&?1'111%ted0N6HC03
sol@pon( eid Gaturmd?b@n&',h dripd mverniashedroes dMghsdhevapaated by a rotary
eva%Qraﬂo’?%@h)b?ﬁ@?bybﬁﬁﬁh\éﬁ%dmﬁgﬁﬁﬂ?fe %Kﬁe a white solid.

etrahydrofuran, 2M G'ignar /ml, 1. 4mol )
in tetraﬁ*y rofur\a/n was adqe% urder ice bath and the
m xture | fTreﬁEﬁﬁ i thaturefor 1 h. Upon
conFI e’tolb /Zﬁ"oe‘f | N ydf oohl ot icex aci d was added to

Peact i on mxt“l??e and tfe m xture was 25 extracted

w tHORGREP e Csafionas DaTBR G Befca Tl Famebrmyrirsgg and th
mnl‘t@‘é@das stiiret] é@ﬂév&ﬁﬂnﬁﬂdﬂ@z&&b@d ténip@atued. dhyn, RI or RBr (2.4mmol)
was a@@oc{ alté Fe&aﬁ ik ure evgasbiéepctoelltuch erlc? %(gnqg)rreado tl?)¥ TEC Upon
completlon the react1on mixture was poured into S0mL of water and extracted with ethyl
acetate. The organic layer was subsequently washed with saturated NaHCOj3 solution and
saturated brine, dried over anhydrous MgSQj, evaporated by a rotary evaporator and

purified by column chromatography to give a white solid.

[&I I 1 EiOH.NeBH,,lI\-HRR r/l\\_\\ p I"}\I‘m,
S \( TEO0H HO‘/L\"L\O/’/L‘;”{ “COOH
CHO s (60) "o ] éhs

N
v

(10)

GO (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; 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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O 6q [PLifPGIkj"16r}'/blfend OO0 :~,1 00 Y O Of
(7) R 17 The psorom c acid dinmethyl ester (0.24mol)
and phosphorus ylide (0.48mvl) were dissolved in 3ml
of toluene. The reaction m xture was heated at 80 C
for 14 hours wunder nitrogen atnosphere. Upon
conpletlon ,the deaction m xture yvas cool ed to room

. S

t enper at ukek-an w}lmtahgplaw@n@ﬁh‘f_grl deJvaas added. The

react| onlj(gfxt \A@’S——'shbd/[vm th b f) | N di |l uted
@gch] ok ¢ ackd, dried’ oi/er aanyi-E rrous MgSO4,

f|| )red evapora?%d by a’ rotary evaporator, and

pur &0 63&18% Egg; W Wﬂ?@yﬁlﬁ& Mg_we@e aﬁgolpé@fmsm
(Sml).g\qm ipgbath aghihq sp@*uon MEs Jtirredton th’l o@\@j{R
(ln(rhm%d tri@ﬁﬁ/leghl%@ gi HBd])in aﬂWW&ISQDMF%I)(\IthﬂdHed mTfQ@se to

e m xture was stir

the ééwrmrfutmnvfﬁee@a%ﬂ%%%ﬁ% bt BPESURRE pompelih: difpaction
mixtie vak.pdorad|iptov@mIastiester arid dx&acte@&\hﬂlmmmmtateeThmgamc
laly%(re %stxg%ll}e%v% %atgl%{,t]\é,a({s R lglgpggolﬂh?n a%ﬁ%?ur&t%%hﬁ% kf%gecaf\gsl
drieaiavea emleerStMgS@zt, rfglﬂeredwﬂ avepordtaé by p getAryceviapgratoryig

nsﬁég th o RAUM fog6ctNal 1 QO3 sol ution
puan aturate br| MZ d ﬁ%

over anhydrous MgSOH4
alpcmathee Pisje r’éFdreéli* P st BrCRNt HIGDYRI il 1S @EPiged a process
for g}:lé)ﬂﬁﬁlg fHe ﬂ@ﬁﬁ&%ﬁ%@ﬁ%oﬁ@s@nﬂ@h@r pﬁﬂrﬁx@ceﬁmbal@f a(ﬁéﬁalﬁle &&lts from
comsppontigs ey GoR PO ITenS MU LAip Tadgmggmoleculr
cyclitativnlrgacti@s. di ssol ved in DVF (1 OrL), K2C03 (2. 4nmol)
was added and the m xture was stirred for several

m nut es at roomtenperature. Then, Rl or RBr (2.4mol)
wasUBAGED. 't' he reaction mxture was kept at 40C and

nonR L Q@ thynelk- @tscéw of &€ 'ﬁpés@ﬁﬂ iAfentiohe tH&ﬁ%ﬂtl@ﬁ provides a use
m xture was poured into 50 wat e ext

of\the ﬁorgpqﬂﬂd oj dosarlads er 1sqiiqgrsorfa§%‘tﬁpt@s,| Jgpa%%calily acce%table salts
therdb6 e ueniayufaeahe df Wi mbdisaheitafoe priNehiGi® asd |l tteaiing dabdtes or
B S, P 8 S PR R A, ey o e
toc dlabetes, athabmgtaacpm)hypcrng;uheeralawhbltoemebghudosecolerance obesity,
adiposis hepatica, hyperuricacidemia, arthrolithiasis, hyperlipemia, hypercholesteremia,
artherosclerosis or hypertension. The common characteristic of these diseases is the

metabolism disorder of glucose, lipid and protein.

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, pharmaceutically 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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0O yam,.' ~.~ ~"oH E~-NreaeWrHart ,~; ~-o0. ,~Y. ai NO
p-' H41U "~ O' -9 -OOCHCHO H, (GO RH CH, (10) &O
(I'nmol) was dissolved in ethanol (25 nL), NHRR (1
mol ) was added and 25 the reaction m xture was
stirred for half an hour. Sodi um borohydride (4 mmol)

terrwa%e nﬁﬂ‘gggﬂ sqgci of” a 83 %;Igongl%lgc&gf’ Xk lx'ﬁc?u Sin%ltxé {e d‘cbﬁ]t in” or

an a iona mn an then stirre
compelsw ght at roomtenperature Water (3 nmlL) was added,

andTﬂJ‘t%rrH‘“Eﬁéfﬁﬁcé’@&all@ﬁéééb{abf‘ed n‘Mahg‘ aq{lﬂ)slt'irf%g vﬁﬂ‘h e bd applied

sol vent_ was
}E%?é'é cagiopANImARe vHBe U ade cHEr S s s?B?h/ btieeg fikgion, allergic
resISUnls@ Gn@VI&S likREsesehdirat bxﬁt&taa'eas%gaﬁlb IbEﬁfﬁ/(ﬂl,sk gatpor at ed
| e col um

R NG L T TN ——

accGiald TEDRDVEI{MISIRR af ghalypaceubballyl onﬁbremnudl@gltalbf aepAgeGedlvent,

sus% Ag(:igebt br F)ﬁd’i'%lglét]‘%)iﬂ%g C@"’%‘( fﬁ@)lsegtac S}g?lﬁeh)éyflthe present

inveNfon, (OB nisymens, arcemagesh @bhmaaﬁ@ut@q@élm%ﬂcgwta@ﬁ %é?é% hefepf gy their
mu{tl?r:ése %I{lrgﬁ{é rcl)g ﬁuﬁlanﬁT‘ﬁQ lcéﬂh'ef)éblﬂd b&ERGId o la¥eRd) and
. I ous

dr opli Sempesition ﬁ%coa B%éo o g lE}(/?SSW. ln*r‘ﬁl&l%%?%féﬁ?svéag&d parts by
welgﬁﬂd')ﬁ the @dmpyund 6 Fdﬂﬁﬁﬂ‘a dypoptiet phamadebcallgactémable salts thereof;
anc{rlcl ﬁ#@? H\{\?% gtjget?% t ghgrgl%euq{cal\f?ta%erp%qe ec)é}r[e%sc ? extcHnents
Pregeaghly,athed cwﬂap@@a)rs obmpiisas éﬁdO spertsr By eweiphti aé the compound of
Forﬁﬁﬁd;f)?gf MMC%}H 511?‘30&}5&'51@%'%%&9@1’ B@@%-QOEO |p5ﬁ§ %9 welght of

evapor at e y a rotary eva or at or, and purl
phagmaeeyticaly ackersnhle SYFISBIRY ckeiPlMfe t he product. 10 In

anothego &,ftﬁfnr&dh@ﬁﬁ@&it TﬁWHntl@ﬁ cilBe eS8 RbmbiaEBh Math, one or

OVIded a. process.
moWéﬁb%f@sgfftmpeE &Mag %%‘detfﬂfeﬁhgbf‘g I%ﬁg%lzf{{liccsgmlryme Therefore,
the axoﬁqmlabh ensahirthef rconmprlsm (@) e(meomd]inng: rugsriselestediftbm the group

conelsﬁ{rllé) IZS thy ?H%%et? : ofTHEdE %gggg)q@eased drﬂég ar@!ﬁgﬁweﬁﬁcing aid,

i on reac d on~th
aﬂtdilB’B@'tﬁnewy dfugt h@doraélﬁéﬁombﬁma ndiugr sWhethetwon\a@snmage drugs are

adrh RYdr&ER @nibitatioflf the Qﬁ‘e&qygﬁiéﬁquq{ettgpﬂllﬂﬂl’ tat bf a thle drug

I soners, racenat ES har maceut i ¢al

[ ta
t P prefsradHan gAY GReDEsPoTy lwa %ﬁé‘hgmf goetic S can be
seldqRtRV R Biguaiides) Bedbnyl@est, Apli@s, @glucositiadeohhibitors, Euglycemic

s, e TR sl 5 RIS, B GRS oo
Insulés iGteapoe;likeyeetidans lQGiLﬁelﬁm theib awal ogldes;girutbe Sppolipidemic drugs
canh%lezggcﬁél‘iqg acf? %MQIP alPlt?i f }all\/llgsal@g?\' %duct?se 1nh1b1tors squalene
synﬂ;pp'@p dh]@ibégltseﬁb}mt%; acyl CoA cholesterol ‘acyl ransferase (ACAT) inhibitors,
lipoxygenase inhibitors, cholesterol absorption inhibitor, cholic acid/sodium cholate
Cotransporter inhibitors, low density lipoprotein receptor activity up-regulators, cholic
acid sequestrant, Nicotinic Acid or their derivatives; or the weight-reducing aids can be
selected from P3-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 seclected from ACE inhibitors,
angiotensin II 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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artherosclerosis or hypertension. The conmon
characteristic of these diseases is the netabolism
di sorder of glucose, lipid and protein. 25
COVPCSI TI ONS As used herein, the term"the present
conp03|t|ons include (be not limted to):

he aWTﬁﬁ ﬁ#%%)ﬁg{osﬁﬁmgﬁf hh&r}% Jr%’(ge %@twe%ﬂgéhi%hﬁs era A comprise

S contalnlng heptacyclic _conpounds

1-20Qepasisr SEnweighy et thencempetndi 9b Fdigulagi(Bnta fsgmers, racemates,
pha?&ﬁé’e%ﬁtaélﬁgac%giaﬁlé Qalkd ﬂﬁ@reoﬂb@ﬁh@ﬁ@ﬁlxﬂfﬁ@k mqﬁkﬂs be welght of one

or ’2‘8??2@@%358#%8 r esgl %%Il ] rg]t%lf 1?}’2)8? P@gm? ﬁ%{gﬁ’t ngfghgreducmg

aid§ oamfhypd-t@fswl?odmgﬂ 8arit1,thr0mbt)ﬁ® rdengs; and CEIWAO®E parts by weight of
pha%nﬂ?eﬁrggl yt %:%g)t?%l %?SE)(%& exCi ple%‘%g &’?ﬁfgﬁﬁl&e@f‘e cgﬁipibgiﬁbﬁ comprises
5-1p6 @artnbg Melgialdfyhac@mpmabll ef Fmﬂa élg @rphaxepqsutieally @egeptable

salt'é %l?e‘?e(ﬁef k) gartt?Ey LRl op&fét(ﬁ"rﬂore QugsGORBlel gﬁ%m HRffsbetic drugs,
eac onent can be conbi ned . t oget

r
hYROHQIle @Wésadi‘elélﬁrfﬁ@!ﬂﬂ%g '@HS SntibyRertspEiehiue ﬁ\‘?Bﬁ’F‘PIB otic drugs;

andT30IB000t f2€ts b %vdi@ft@fpbﬁnﬁ@hﬂic}&ﬂlﬁ angpabrtaticrs aﬂfdccqﬁﬁlts
con sted o cont ai

i nc
* ol pEEmacene o At Al Ry LR b o variey of
dosepafisma, Bubisg avtbey win affectaely delivwpphd @tive ingrédierdnmto mammals.
Thetargigéa f%%n@in Pg\" SH%&%H utgbl%{sd sfuﬁe%cﬁﬁwﬁ%h %ﬁles syrups,
i Fritation, ergic espo
soltidp, S'éﬁpﬁﬁelﬁﬁs ar aeteselbt 7|E & hpﬁa@s&hlabq()@m@éﬁé? cpyldj exist in suitable
carfids 0P dlltﬁf’odéseﬁldnﬁé @érﬁers &Gﬁﬁfﬁ%%h b %ﬂldé RaRkabl e

carrier’ "hromat ol ogi C acce e. carrier
r ef Bjog tlé)e étaﬁ 1Hip 8 l?f“fecﬁ IpyngFa“BPo 6 BiHSRfipy, the preferred

phaa@aefnitiodll eorigdstéuit is assmﬁﬂem‘dnmglta@emtspanrallgxtabmselamd solid- or
liq%a-glglgﬁggpﬁ%ﬁe{?!eﬁﬁi Sar?nné 1%{8 tgral C¥§he p%arma egﬁ&q cg&pw&,n is preferred.

phaﬂmdmeptacyxduld gongmuept aldl ds smmpgsmherc@of alsy behwpred inosterile
appﬁafé SRabi@ BNTR RN AHARAS 1n T phhiabEliicaPUfpRRich of the

or a so he conposi tion Paccordi ng t
PTCEﬂﬂéS@mePﬁv@ﬁtﬁCBﬁe smgshende dypicalyocqpsiituts by /wr@ﬁfab@f 2-40%,
motdfr efe‘?zﬁm BoxhoRf bdsed BH'tlt?e {otal vGHigKthﬂ‘ tRh s ipssetitn, €@ deyhainders of

ce tab e salt t her arts by wei ght
Wh‘t??‘ a&ﬁ@?’ﬁ’ﬁ‘é‘é‘iﬁ’?%@f ?Velﬁg@g ﬁ'il%‘ﬁfs Orcogl?efr 88%1885' exci pi ents.
Preﬂﬂmﬁbhqcoﬁwnnmdaﬁmo&mbmnnnqnmmddbe&wﬁ&dﬁﬂpm@oﬁs thyy may be

i
i P Bl ) TR e ARPEUOR s o peipngyyen o
solmrts, Hlikwgnigedrgthe ltkre a aanayab@@ralkyaadrymsﬁé@f@%tnaﬁhfe form of tablets,
capSEs, | BdpRrsle %5&/58’5 eg%ﬁlles-r uSIRRAL tdoﬁfhnﬁﬁg,tfbleeﬁhﬂﬁ@m% 5%

|nvent|on can be used in conblnatlon W
of gupending HEea ce &YTWPT (PPIARIRINGS ff%fcﬁ¥471éplPoﬁ &8 b@? e*&ggfg elixirs

(co?ﬁhﬂﬂgﬂfbﬁ eSatnsie @IBSO%MTﬁﬁe@ﬁ)B, or hta@ hkomamd:fal é)dmiiﬁ&yered in the
ur

fOI']inh %h %rblﬁ ecé%)ﬁ%'l( é)il}twas oft gﬁ%f)regmg% %on%a&m%é glglo F885-5% of

suspgmhnhg paaoie i an dotogss madiught Foereckaoiphy tlad pharmaceutlcal formulations
S {

o T UBEL PG SOl 20040 GEBE g EN aimivcd

withi§artigff. ect is generally better than that of a S|ngle

dr Ughe |e‘i‘feé‘t1w!%r ahRUhEdf aA® Qdiiv@ nhgrefichh enaf €59Nvith the particular

i nventio he .anti di abetic dru
compound used, a mlenlstratlon moge and “the gsevera[y (?fe the disease to be treated.

~ However, satlsfactory effect may be obtained when the compound of the present

"invention is administered at a dosage of about 0.1 to about 1000 milligrams per kilogram

of animal body weight per day. Preferably, the compound of the present invention is
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sel ected from Bi guani des, Sul fonylureas, dinides,

a- gl ucosi dase inhibitors, Euglycemc 25 agents (such
as thiazolidinediones), aP2 inhibitors, DPPIV
inhibitors, SGT2 inhibitors, Insulin, & ucagon-Ilike
peptide-1 (G.P-1) or their anal ogues; or the

adnlﬁ}{ %&Ibécf n %%%M%g%%&eg n]gé%?)@? %lag %%) %?mirﬁ&gﬂewﬁ sustalned release

for@yhtlh@tFag engsh hf thetlaigs manibelat attalsleily dowee eth@b%%tSetp #1000 mg,

preRelY, raeaﬁfmrtaq 80d ﬁgAbbsage b Qftdble féﬂ lﬁ@i(ﬁég 888&Mitain about 1 to
inhiQitors, c olisterol sorption i ito chol
t]%s dosage

200,me @f ggidie RompeynRd i miely g mated ot sl 9{ 195i¢ Grdersy
regﬂ@d’ﬂﬁctetn}'bd ac@@m’d)ioeprﬁwﬂe Geatttdatraeit IruSpbyselspF(math@ild} fa8¢ording to

e Ni. co or
the dlégeir\ti 5?% ent 8?%‘6}1 g0 Hl(gﬁtbell%hgﬁﬂﬁéf tﬁ? aig)s Ibe divided into
seveml e&epadtef Iparts (B8- ddiyerengnistragoni et she | dqsa@hasuay be reduced
PTO]b E }prs serotonin reuptake inhibitors, aP2
Itors, thyroid receptor agoni st s, cannabls
r ecBist epmIERINg Qxritsapfisrmageulipalbhasceptable spljstas el asppomppsitions

con@eﬁﬁlh yBfRr tsﬁﬁh%' &n dpdIOsintialitdd&l SRhRE! %ﬁrd\_?éﬁ)(ﬁﬁsﬂCEmtramuscularly,
i nhi bitors, in 11 receptor

angj ot ens
subg sl i e o Ry Bt Dol SPUREREIEE itude starch
lactbbeg di(@ﬂﬁumrpldxspﬂrm |m&roo®ystalhﬁe acitilceagudraset ardr bejas alra, while

hqt@@ Cgl'%?%clhﬁlge s{eﬁin \Blltglt gl ﬁ%thyi%%g rgﬁg:% ngﬂlohfémupfa{:tgﬁtsandze%lble oil

(su¢hnagr et o1 @achls Oﬂrat;ad bompr ¢ibeas tbn2@9 thearare sityableefog propstties of
thet Gveq Eﬁ%gts {nd: Aﬁcgllag adﬂﬁmbt?eﬁﬂgﬁr frodé 3CHBLES, Adjuvants

ar nac tlca e salts thereof or. their
typwa&x u#sed ; mltfsoevre,yawl@n b9t e PB *Hffnaﬁ?mk?ﬁ]e COBORHPR eulso be

adv&ﬁtlagé‘du@@' fih@tadent fodi @bﬁhpl@ l4@sing Nyl pigasite ditidgRic and

T ShtRig G BB Loy w it of

phafiaeetité canippuad ceptiabpkaroaceitienlly accepiablpi salissas well as

_ cong%ﬁftﬁ)%gb gl{l’[ﬁitnh‘% Cﬁ’lgp% fn%' %E%C%T%Bf 'bcéesadn"i_ihi]s'trége(p aﬁ&rént@%lly or

oun
mtrpmrtm?@ﬁmwmqny oaé@?e?sm@meof th@ﬁetaﬁtlvm@mmunds (ap5pfree base or a

phaP@hdenitiBM Iyl GPfabRf salf)EcaBl alfPbe ﬁels{%d $€lvegdrefhifddoWith suitable

surtaﬂg{a'a%'t B l%rgdﬁ{%ywp%ﬁqﬂﬁ&a& Taadrion: (ggsiiso be prepared in
gly@erﬂtnl ﬂlhﬁﬁ[‘l’p@l@lemyﬂhu gBjcoll @naRtn3Bnd Qo yathlytenb)slywil ghbil. Under
ordlnaﬁ;ﬁ g %ﬁglﬁsgtglg Lﬁ%(?l’%%? agg n}gsgs :?]ileess (;&rgi)allrgt%cznsgéoeng%lﬁ t SI‘GSCI'VEalVCS to
preven gt growthcaluhgrdeegdmmsnags. var i ety of dosage forns, as

! onghea? M@é’euﬁ@ﬁl 1%%1? §+1fa‘6ﬁ;! %ﬁ Cfﬁleét‘i’cﬁf' mI:Rl@e @féhlevﬁlbueous solutions

i ngredi ents 1 nt Osage orm can
or §§P@‘ét°@§i emdomeflé?o |p@wgler8c TSI Jh@sext%mw@us girsprspiden of sterile

mje‘étéblépéblutl(ﬁl@|dﬂtd1§25%§510r§s§lslﬁ&ﬁl 64385, Ahe d@HRSALS-beTdi&ile and must be
exi.st..1n

I it
fuif 35 B Hese it ST BrsohdiuCorEn ol Raft §f%fnd T gonditions
of camnufaetusolandsstoragki apd dsust Hreometsble/eét@adpmany odnt@asetion of
mic (aor?&ﬁfgﬁlr as'ﬁl:l? s %Qgteﬁg H{“ﬁ‘ 'fli{gir aﬂlé) Earl‘rﬁap gatpﬁg esrog\%ﬂt or dispersion
naceut i cal conposi
me gmewrémnylgt Ay example weish.i dcofml (clg cwrcercfh pragglene glycol and

liqe@pSIyE® ?}enp'ggrlcoﬁds'ﬁltﬂblétrﬁlﬁfdr&ﬁh%of hed Pé‘g%fdﬂ?&&l&t i cal
compositjon i's prefe he &aﬁ?y]cl | ound and

i t sl REOMAS V?’E;tﬁg%ﬁaqf t ?ggyegtéo%ﬁrgra@ W the pqeé Nt Syentors found

for &&rﬂrstacnﬁes néwiusabl ﬂlefCOfnpbﬁljlcEGﬁ Fartmuta (I) 1if ths treimehnoft digbetes or
ositiaon sent, i nve

- me@ A BRI e AT IR R P Lyt M R R b RAER bR Retions,

(preferably 2-40% nore preferably 3-30% based on
the total weight of the conposition, the remainders of
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whi ch are pharmaceutically acceptable carriers or

ot her additives. Wen the conpound or conposition is

used for the above purposes, they may be 25 m xed

with one or nore pharnmaceutically acceptable carriers

or excipients, such as solvents, diluents or the
showinigegocainidy prgly cmico hapdlypidaimic nifice rasdwelh as hstiplmsity @ftions, but

el I r

also sﬂﬁ*p%%f%aﬁif? BIES: faflh SRR it SURORHRG: (B IPEE aexcellen
phagpaceai@l PseR§ENt ) , syrups (containing, for exanple,

10- ﬂﬁ%@%ﬂtl@h‘ %aﬁl}ther Bluktkdte® in &dhﬁlﬁfcﬁbﬂ'v\fi@l thé @118 eﬁn les. It

20- 50% anol or nma eral adni ni s]
s aReqiHE] St PO ILe T B RSl el Wosgre degAueigion. but not t
limis tiepeoisd ahbe {nvoitic. Rbonthe akpartméhtdl méRodfin tisubflewdigngamples,
theya%? :Bgrfé)lrllne unlg o1%0 Hﬁe ?orht%g oliJlrsndr alg%str%)c(f%g%l %hﬁﬁlgtglbfa%urers unless

naceuti c
Othalveflsghpemﬁqdpl cally 2-40% by wei ght of act ive ingr ed| ent
adm xed wth carriers. The effective anmount of the
active ingredient may vary with the particular 35
compound used, adm nistration node and the severity of
the disease to be treategcamgiowever, satisfactory
ef f ect be tlnedn thle 0 Ulnﬂ
pr esent v e 3 —adth € —a—d 0
@benrp[e]fl, #phca;bome 61@@16b>wilb Iamdr(amom&racid)l(ﬁcmanmn@ﬂo F7)
a
oph{ﬁ?l oibér)g)éié IPZt%EC &?&’Waf %1%]:31? d%yofic}él?ogaﬁ)ﬁ’lﬁpgﬁwgsoh‘n‘lon
of Zgeipalr af roaugggteé) 51113 afi momm way agdedatinmni prespure-eipalizing

drofpisd ﬁhﬁﬁ@ﬂatr RoRARS é)éétlgfer@\l'e@ta' ﬁerhongfL %WtSA ?{)adl—h €rab %&&@m was
| IS

prow% fam ij tﬁ% feonlﬁlnpsl 1 wnﬁfgre Pas Hisa stige rs%h @a% filtered.
TheffiMer cakearazalasis@withRhRirdfoahand thkntvwdth WEr Mhe Phecsitater®as 2,6-

DibGERPR S i PR Es aB 0T G, TN DM B o B 40
pT«»‘alsdere&basKtuter et erif agesponfeesaldélyde sxhimiphd? mmol), absolute
ethagSP 35 di gt gadt %lgmh'lr 9€dic aa‘aut%geﬁi?/ Ofiad NRIGOIGYS | qn; ueous

treat e dosage ded Into sev

dlmgtépsl@rrmfe@p@m@ Mrtw@wudyr e rbnam @61 81 b, ice batﬁlH@ané@a@@i and
2,6-DtoRR-3. %Hﬁ/@ﬂ)xyﬁér%w AcRn@! mhol)TH8s ‘é@dl@@l%%‘i‘ aoﬁeriddsof 2 min.

h phar rraceutl caA 1%/13 gce&f BI essal ts (L Th
T ec‘&‘ﬁ%@u SCHHS IATFIEGN T Al tHE &4 “‘cé?]h Qegan to appear. The
mixadéeivdssstereddatop sid yor Panthr anénbess by O ‘f(htfmaaub aul @lolwy complete

precgéj@rlp 105%?3)?8@\0%/ '@pd rec1 1te|1t|ek\$as W, %led ﬂc‘escto[c? acie%nel (EXO 5 mL),

] erre ers 1nlu starc
drief)i caidet uwilphpsphatte, gwecr @ﬁ?élramoﬁn%dthadﬂmdé@lmethy lamino)

me g3 A0 0B Ml b st

yco
st f dct sfitedansp! \été(i’lbl @ 0| | 2 6(@[?6‘%“833 %émmdwv -4 (girgethy kamino)
metBy1bne}MénRLO m@mp Iinmpid 28INBSOIIRYNAOH ﬁidteid ai@llo@eﬁ as added

t th t
03455 B Rineiiih st s SstiBT 68 | dodF SBRUAG s thep stirred a
25°C yqui ababid 12 usedfiitered HEhedfilap anlet wanwadhed \xpﬂhamtmc(em mt.aland the
com%ﬂ{geoﬁlltlia{e? qxzecr? %C%li%ids 90 Q H %?Vlauztltﬁg&)%ggﬂtyattécpfﬂdf qg dgave 42 pale

yellawmrob@hd@ntplg @@lhtlals T/het tithEwas/ﬁxtaémterd @nhathylzm@ltawnd the

com-f)'[}%da&ghﬂ{@ eﬁ@ﬁ@@ %ije QasHeldSwi %5tﬁ?a(§€djNa€ii|sJ)Mt1§§(§ﬁpﬁ ahl)edried
sal ILs as OS|t|0nS Contalnln

over sy sy ngteé‘&%eﬁﬁﬁﬂr%tﬁg@Yﬁaﬁoéaﬁ?@reé{PPVa@F fo give 3 S-Dihydroxy-4-
methylbenzoic Acid (70%) as a white solid: "H NMR (DMSO-ds) & 6.90 (s, 2H), 1.95 (s,

3H).
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intraperitoneally. Solutions or suspensions of these

active conpounds (as a free base or a

pharmaceutically acceptable salt) can al so be prepared

in water mxed with suitable surfactants (such as

hydr oxypropyl cellulose). D spersions can al so be

pt epavled 3i nDilgidywer4-methyillemizaic Jmod yes isselmed gl § odl of acetone,
and QH 3 gl KgC@maM By leRs o tg@i vidle %Ehed Uiehiddre was

Inary con IthﬂS 0 stora use,
allowﬁ@ prarears Y € ond anqnitoressier Wﬁ@ {ipen complsiien.ethe reagion mixture

was@RYEdtoFEMBVCKATD JARH VB oraliEb P At aBE LM ap Sdtor k@ FdMfove acetone.
suj tabl e f r |n gﬁ‘il on i ncl ud steril

ThegAiF gFes g PHHGRLP; SR AToRaF e Py ONcEYS (T Bimethexy-4-
metkyttenpat acid anahyplr apan@d%pHNMRIEDCL:ES 3i0nj(€6HABL® (s, 6H), 2.32
(s 3r§lel utions or dispersions). In all cases, the forns

st be sterile and nust be 30 fluid for the ease of
sy piligethoxy-Jdinsibihbepeoismvicemethyl kstemtismmod wasaloken in 2 mL of

dichiB1a8etHaR€a kPR gblﬁh&péf bi¥mifR PUERR P and, SF chﬁ%?orﬁaﬁane was

must be preserve ag al nst aéy contam nati on
added EpBOR @éﬁwgﬁ@q%@wga%roaal@g el gk gogny ﬁ@ﬁprefm% o¥elr ¢ peiiod of

1.5 Ban NyOR tr3p Isysmh Vs p%\s@@r & @ of MBdhdiiGORhakIN TR mittQfe was

thergyt B 0L B0 Pl B g Pianl o s 2HRpaDT Gimethoxy-+-

methyhitenz@s atit enctlof] estan®5¥get abl e oi | s. 35 The main

afj KA1 29858 hty'dﬁ)ggy ft%ggé {V?ptaﬁ{arﬁmaf nILOJg a?:%ﬁ)net'ﬂﬁ then 3mmol of

esent ihven
KoCéhs Wétﬁeadéiédr}@mh aldred (EgenaRlam{nuyesi Ahemen ftqhetaxnn@fn@deGmmol) in

lOnﬂ'o@Q@é‘t@&a @Es ad¥Rl 3R h%r&gﬁ}@feﬂﬁﬁlzlﬂ@&%ﬁbﬁgtﬂﬂﬁle@od?iHQh'@FEactlon
not .on as strong pharmacol ogi c. acti ons, sﬁé gvvl ng
Wasglae,tatqﬁ% yCert/rRon w@@wcm Hosncacity gptireyag.Blipregdo Temove
K,Cont aerte'Slbdrytedtbyla(mﬁaﬁor? :ét/apr?adttSﬂtoCraﬂlof/@H@tdﬁ@bThe mifatiRWeas then
rthrolit avl n °
puriEA bY eloti®h SRR B e St SOV OB T o

f &r mhewrei ¢fl Ushmat ed 3-Braoes3ndinetmoxwi4-methlyé bémdolcoagid gmethyl
este?xl]aMHﬁﬁ of b1 etﬁoiﬁ?-?r%ﬁﬁ%ﬁe%%?% I{lﬁllgf of 65@?)3912?[{1‘1%1%% R %nd 1

ntend the 1 nvent
mmp} of N, N-fiancslpdglzcige wapaddahtert mbmf dpprang h@ieéﬁﬁ@geﬁém%ﬂohere

and BN RS mixueh@ad RéQIMA90 e’@amal ﬁ%nlto&@% BLE. PPbA A HBektion,
underaé@?(z Ilé({@ condi ti ons, %a fl Luct ed t he

WateraMa e INfUse &as SXtRastqr Wit §%‘éf fgetadg. CPT%{%\?TJ&P’@ was

washed #ithautiydteBblinka \dridd rméﬂ‘lezG(h, Sndlevapbhiydd by a oataryl dvldporator.
di nzao di Lic

TheleR e X B RE: S5 PafSLARY b G DRgRORHE -

meth‘driimmxy@h@mmybﬂmthyifb@hmr ofidr metlasdd estels o(IS()%DonH NMR

(DM@ 8) %'7”’[9' qf}PbBQW(E‘elH ”692%; Thy, Qizﬁ%pe'ﬁ@f LMHR5 88 (s, 3H),

essure-equal IZIn I ng

roma
TR U o A AN

SX S haRur@sof Ar cmmdsdoforrs s-qﬁnaﬁo@n@(a@wt Jllgnllnéﬁhaﬁﬁbhenoxy) 4-
|

metlbefiait ar S ARy L A o Sichp B RR Sy methe Ehegvas taken

in 8whk hofathérométhendg ridhei mixtiat evag@soldd o - 78 °C under stirring, and then

LRy Be S P RARA )  AFT 8 00ld M o5

Upap7omnafletingu @m@aﬁmmmmmyms poired im0 lqechidm’va)ter and partitioned.
TheARSQ WeBe separated, and the aqueous layer was extracted with dichloromethane.

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

a rotary evaporator. The residue was purified by column chromatography to afford 2-(3-
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et hanol (0.4 nL), and glacial acetic acid (0.8 nL) was
added 40% of aqueous dinethylamne (2 mmol) sol ution
under ice bath (25 C. The ice bath was renoved and
2, 6- Di br ono- 3, 5- di hydroxybenzoic Acid (I mml) was
added over a period of 2 min. The m xture becane
methidrk Eommay |- Samethaky-eher®xm)- B, Sedimiet hosy deingttly begyanict oacid  methyl
B - The 25 mxture was stirred at 25C for 24 h and
then’at 0 C for h to allow conplete preC|p|tat|on

oft SQM@acﬁf 2- fﬁh@e@wb&F@rmﬁlr%nwﬁsoWé@%&% ey 4t methyl-
benAHELLNE kPl !'est@fL) nﬁﬁcbl?daddnG@llfarﬂﬂd aaunps tAmeiVer 7 mL of

Hzi%ﬁﬁﬁl&ﬁ&'@sﬁﬂia%m? G oy SBAARR: (BOEY | §ls0boH:0

The(rSacUBi‘rl)mxtﬁreikizas( sirredHpr 200 mimatst 1G ke remdtiohiwas diffited with EtOAc

(30 %11?) algﬁe%] ng nsgtcl)lg%p 91&%?)6% ﬁ#%l r@t h¥% ngm m{_}l %atlggtﬁd I{fa]a‘;l and
dried nﬁéafzsﬁ)u)t royenraims afidbel soh@4s glndér mhleqd riressete jand further
purlﬁeéﬁdnonlil o&ﬁﬁm@ ?E%Fd&a’qo%‘fapllly %av-gh e2-?3 tel Iy‘? 2V@§b<}x9-eﬁmethoxy-

phe$q><i.‘/§ %reS 6131@81%54 madwkheRgoiacitmethyl 9%‘2@5 ®%0)- and the

cophineas] Qldaﬂfo& SSméRIoRY-PErklixly)-8 - &1lﬁ1leﬁloﬁt!7|-4olrneﬂh Whérxoic acid
ello r |

mediflr &8 LBt Brend: QithosPuliSh ety Setphe? elalm%[ pregs fghen in

anh‘jﬁdreilsadﬁhlomrdethir& @5mboithé medtuoe ganistirrek andcosledwes e10°C in an

ice-y@spﬁﬂ #t&rﬁu %H%&{l&gde’\?qmﬁlgh Uty c?lglglé%(o(?ne%hem?) (tO SdHI)eQJas then

eva
adde e OV ot @l SHEriEs SADFy ek Gor 4-furfbertlyd benzOre and then for
1.5 (h7Qt%ro§1% %n’lﬂ&e&@res oﬂd %e ré’ic% 1(1%9 W89 tRerP-a88d Rold, dilute

3H) .
hyd@z%fosp b 0%@9 the ﬁé%"ﬁ‘;‘?P uew%r: cW")@c?"d”Wé'g Witk ighlergmethage. The
orgdiiic Biyeagat oashed @A Wwahen bdné aHdiTIﬂlhenOﬁrléﬂZ@@S@I)d T8e Golvent was

m’mtl o& CI—I3It re added. Xt ur. al | d,to |
R0 B “Boc i SR EBF elnby L oo orb B oty olumn
chranhetogreplot iton affordt 2@ -muthsl- 61Plotreyleb+calboxseﬁﬂn@hmaﬂ&noxy)-3,5-
dlmétﬂgvaﬁﬂggf'i‘/frﬁ&zg% Aid 8%@129&&(?{%?9‘3" ator to renove

rified by col oum

chrsehaos g disign ttr(bché;@rw@ @, Bpibhist ﬁl@hlyrmneth@t%gﬂ 4 pehyvep @dded
dropgikél tcSTBtsﬁMJed &8fueibn ((FOU3-mett mm]&}b&;y% “hétHoxy-phenoxy)-

3,5-ginbs b RS R ol CE I . i lichlsyepetpgne (3 mi)

undenrizk )badasT Heaklenuﬂenwé’s slirr&f undﬁrobé buthnit Ansimand ahen at room

tem C)rla ll"l% o0 Qf on c%m%%eélo Inﬂxtgres WrysT poJured into ice water and
or omet ed rom a

extrmte@ whei4cé1¢mam|emang add olgqcmeﬂlgue vanelrified by ovhimerghramaipgaphy
28 3&1‘% hA%-Rfrmb1-B- Nogddrbk SIS -4-methyl-

L

ben%%%aCIfiﬁ@ﬁlYéFi;tF]i(%H%? or 5 h and the sol vent was

eD@pr(atrﬁéihﬁféf fdrﬁlyGQl(ﬁrb%X som&;ﬁpmn@y)h%wﬂ@dmxy 4-methyl-

benge R FRNERy S BT TERD il pERIntG G PHR e ) and. the

resudtingy ﬂnhmnre 3wmrleﬂ1m>fed fob fike GoiE s wa $4 Fdd dthe @rckss ticaticethhfdride was

distzfﬂ%@u?' ;H&agéésgcgﬁew\%gﬁﬁde awgtﬂl é{{léh%ﬁ Bé eagg'ﬁtiigﬁgé ua%tgd 'v&ith ethyl
acetdicobpé agmbineh extracamweltehéastlecé@uqcewveimwnh@mufaé@cbbﬂ}wl solutlon

and Th&ter, URIBBd COWEp! %HyGfbust N%ﬁ'@?%dn@éhtfﬂtéﬁ %@ }ﬁﬁﬁﬁed by column
filtered to renov evapar at ed

K2CO3
c rqr%’«tt%.gréiﬂgy evdpor a¥fHirdt o f‘é“ﬁmﬂ S StYAERXY The drﬁl%hﬂrlel Qeps 1 1H-
dibeénB€d, e][ 1,4]dioxepine-6-carboxylic acid methyl ester (30%).

este
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purified by col ounm chromat ography to give

5- net hyl - 3- net hoxy- phenol (80% . 20 A m xture of |

nmol of 2-Brono- 3, 5- di net hoxy- 4- et hyl - benzoi ¢ acid

methyl ester, 1.5 mmol of 3-nethoxy-5-nethyl phenol, 2

mmol of Cs2CO3, 1 mmol of Cul, and I mml of

N| Neghate oy Hloymiy ke Swhky drdxde 8, Ot ddméthyl- 1 bfoxdi ld kladibennoflee][ 1,4]

Log t AT e

dlo{égfns @Q‘]ﬁ@msa%:ﬂfﬁfaeﬂgll ae@ﬁi:rt\%% %tsg?)?ve'a‘ th i’:‘ il VS c@t%‘% ﬁj mmol

ore on co etion

KoGiasvascrdlded ancistirrdl fior ﬁ@\@f@é mtaeteéx}"heact @Hn% QffCHbel iy lacetone was
add@F abal £ pre_mﬁe-@ﬁl%ﬂin‘g draysihg \W@feR ST Héﬂ‘éﬁ@ﬁ)n%ﬁxﬂlre was monitored

ted bri ne I'ed over Na2SO4, vapor at e
by BE ot itnin dhe Teamiet i o imENpiee 0 By KC0s and
evam@htedTbych irotarip @ agdrytot 0o athoved aGstdreDiThet flesidye 2vak purified by

olu%t Qttoc%ég%&h X¥cNFK’%E‘\,vee” gwa%?y%%§y-?§ﬂ%[§g£yii§h9%}g§&[%i-oxo-
11Hidpenzp]izel[ {.#|diaxeping£pearhoxybic ngid(eshyliesier (B1%88 (s, 3H),
34 ?érn%ﬁ% ﬁ}h@erSS Zﬁ)’etﬁ&?/ isbbdlmgthgldflf Sxo-3 - dllgen%é[b(ecj[l 4]

m xture of
dloepeﬁcﬁ FREP PN - 28I an%tlh‘iﬁrersﬁﬁétrrgax%}ldph@myydlde (250mg) were
takdﬂﬁhh}é&atﬁ@tﬁ?%h@sp&@hé tﬁﬁhlfd}é'(SﬁﬁS)t EIThe anistPERRI sﬁfred at 90°C for Sh

and e B BTG 2 T s AEd o 1R o age g el 00°C for 21

h. Wiralehe station ivag corapldtetihha m1t<tutr(amau nodled aracpduoed oieo hydrochloric
ac1d( ?db"é%f ‘B% ﬁ i ﬁﬁh ofconp%}ﬁ{ke %&ct%itﬁdeglﬁq R ?&-W'Tﬁg organic

eth@@l}’ﬂédVﬂSthomltt%@L\E@m ‘d’awatS@Wffﬁﬁ‘ii apeers sqdgie thiogsppke and ﬁnally
satut AYEEnVBRE W E BAERL Y 'anWoﬁsnﬁagiﬁbﬁ%ﬁﬂﬁﬂﬁaﬁ'y §he V¥&®e product was

cted wth dichlor n The conbi ned ni
Cryqt%&t@? e ety G doew@ T RARIOPHeASH DerAcAa® . MR
(30EMBROd DRSS 2201(OL3AH)Y 2 € @mﬁ)t DB3 (s[BH),®83 (ueHWaS08 (s, 1H),
10‘%3(% wed by col um chromatography to afford 2-(3- 24
h 2- For nyl - 5- met hoxy- phenoxy) - 3, 5- di net hoxy- 4- et
hyl - benzoic acid nethyl ester (60%. A solution of
2- (3-net hyl - 2- For nyl - 5- ngt ¥ophenoxy) - 3, 5- di net hoxy-

4- et hyl - benzoic acid net ester 1 mol and
4- Farmxﬂ-ﬁnhvdr@Wr&meﬂlm 9- dimethrylpd 1 -epro- 1 B 4dthen € dslioxepine-6-

(20:10: 1) aEarQ&msacfdrrﬁéth@IdesWrt(bom& Aoymol ) in

of H20. e reacti 20 m
g_ SOPTES aﬂ%@‘@%’ i YRS \%Hé‘w&?‘{ ﬁﬂ@ &gl&g 4(1)‘{9)“,08 was
added sk stirvéd for Satatilamaata gl @ooin tbiﬂﬂéiﬂttt(re? Theh5Ci) (Emdmol) was
tr a brine, and ) v Li QN 191
o §R TG TR ue e flbGhed BSEFE e RARDRY B 17C. Upon
complgtiohj ‘rd:latrq:a@nomynﬁgtmﬁ@s p;mr@imtco@@mb lo§ wgtev end extracted with ethyl

acetgthe( @hé"gltg'aﬁﬁk 10’%’39 Wap ng?ﬁ?ﬂe%\évﬁg gzlltléra;ecdl TéaHCOE s?lutlon and

satuéagecblarn(lqg@%t dried over anhydrous MgSO0.,, filtered and evaporated by a rotatory

evapor§tdr. ek hydidud-way Reied byrehiiex &’hr@ﬁﬁf@i@b}ly 3o Prliideed Ka%Y solid
-4-nmet hyl -benzoic acid nethyl ester (I nmol) and

proqﬂcﬁhl oronethyl nethyl ether (2 mml) were taken in
(OOMIFER | dpTVBOat . 202snBBY), 215t (i3kDuB 85 Wes3H), 3.92 (s,

0 iheg-salt bath.
3H)Ti6tl62h§e(jh§’tng?{§chﬁg &el (%01%5) ??(S 1 i chl or onet hane
(0.5 nl) was then 15 added dropw se over O0.5h.

Stirring was continued fg{aneplggrther 1.5 h at -10C and
then for 1.5 h at ) erature To the reaction

G zeld -1 94HR {0111 erzakelhl. dldigxepine-6-
aci d, and tbz&bé)e,&{étalcﬁﬂn&hiﬂtét;fe@ (@espexidasiad i th
di chl or onet hane. The
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organi c | ayer was washed with water, brine and then

dried (MgSO4). The solvent was evaporated by a rotary

evaporator and the residue was purified by colum 20

chr omat ography to afford

2- ( 3- net hyl - 6- For nyl - 2- car boxy- 5- net hoxy- phenoxy) - 3, 5-

dP soedthioxacid 411nnmoﬂ1)yvvabeimm\/cd acilaMie{ HiphL )e 3¢€10:( €341B4n0l) was
add%lI %ﬂ YtNeoPs e\p:?d('l 8ﬂmh{# ah l’&frﬁ gegnode?’aﬂ%o |T}16ﬂ rCH 1 (2 4mmol) were

or onet hane
added. | Fhee spag@dn, miHreowvas malntalned at 40°C and momtored by TLC. Upon

tetdn MRk R¥ctidn ﬁﬁb&mél wé’s SREQPHYo SOAE LR @X%ier Rh@ BXatted with ethyl

5- di met ho - be zoi C, aci d neth
aceteﬁen%l}ﬂ? SRS R POT SRERHR Seaha it el SHAEOp sgltion and
satufdhied biing, uired wasr sﬁhyrdr@d Mgfe:, évapotastdhbyf @rotatdryrevapandor and
purFRE By B AT AIBSHALN &4 Phofe QoG OE, o1 LOT:

extracted
WHNMEi %DM&I@BW@O) anad. 2lOI”(@, Bﬁbl%%(méﬁ)pﬁlﬁpf(s edpy 83 (s,

3H)C’3'>'85'_'('§1 3@2%%@ SOQH?I@JhM (st H{)aﬁb@@gs 1H

2- (3-net hyl - 6-formyl - 2-carboxy- -hydroxy phenoxy) - 3, 5-
di hydr oxy- 4- nethyl- benzoic acid nethyl ester(87%. 30
Dry Example 4

4-F &G y-Spteli ! AL BN S b1k Fine-6-

was added tdmdﬂﬁthaadhﬂddeda%(lﬁanﬁdhhdAZMe

'ﬁkgglgé%lg&nﬁ]a\%&est r%p Y@(ﬁ% e%ﬂ‘é)%% é)fr&éadtl ﬁ?tflﬁ%%%%%ﬁhﬁ%{f‘é
Exapgpld Y ereceprarsplaeinle € Hul tithccld€Hdd. i ce and t hen extract ed
mmﬁmﬁ@%m s The (mliriounﬂdzr@zstz 9@(583 rzssM@sS@ﬁsi 3.85

ccessi vel sat ur at ed sol ution
&rs (@rFed Jxﬁéiz)a%ﬁ%ﬁs ot 7|\%Eé(§d4H) d8nddht %3%6%114)
purlfled by colum chronmat ography to afford
4-fornyl - 3, 8-di hydr oxy- 1 9- dlngthyl-ll-oxo-llH-
dibenzo[b,e][1,4]dioxep| % rboxylic acid nethyl
3-Eeh¢>eip4-¢‘(8ﬁ% -8-13&hdxyyhBtdimethyl-11-oxo0-11H-dibenzo[b.e][1.4]dioxepine-6-
4- Fornyl -3 aﬂkﬂ%ﬂéQéxeﬁw9eﬁeq?%9¥%u$}N8X 11H di benzo
[b,e][1, 4] dl OXepl ne- b- car boxyfic acrd netnyl ester
Whldis BPBRGINdeRs mewrﬂbwmea@af @rﬁoceﬂuwﬂam@@ ugggsfor
Exaﬂ@@eeﬁeﬁdéﬁt 1% laﬁlﬁlg‘tﬁg‘l"’wﬁﬁy{%@zlm nutes. Then, 1 nmol of

SF D8Ry FEdTr | oh O el acTabn D a8t ¢

3H)bzy 20(4. 2H.)p4)l8 cprzpl) e Dos, 1HNe. 9 2ac1HRN OnioXE,Ute). was
filtered to renove K2CO3 and evaporated by a rotatory

evaporator to renove acetone. The residue was purified
by col umm chr omat ogr aphixanaplgibve
4- Fé‘rnf\@ 3“1Y\Jdr(?kvbg-gr{e%@£vsl @ﬁhﬂ@ﬁ‘)’l i &@ﬁfﬁ‘tdméhzdfﬂy e‘ﬂ)f Qﬂdloxepme 6-

11F di benzo[ b, e] .1, 4] di oxepl ne- 6- car boxyl I C_ac
net hyl est ep;arbgm;olac acid propyl ester (Compound No:A4)

AT 19 e Sdvpoudrd YA apm&f I%Eﬁle%yofb ,PRocbdiRt sm1arkd tieet @sedlior d
oxepi. ne- g carboxylic acid

Exawgf%%rﬂicg@tl]s%el&% )Wl%lrmo ¥ i9ffifn i odi de (250ng) were
AREMRI (3 0PEBEEde DIMSOp800.8pkioBH, & =7rSiHexi HeZ((IﬁriIH)) 2.I86s, 3H),

2 <HTESHLS 0 ] 1o8to TOC 00 Ao an L Apiam ¢ o

12.49t(s9d0. for 21 h. When the reation was conpl eted, the
m xture was cool ed and poured into hydrochloric acid
cool ed by an ice bath. The m xture was extracted with
et hyl acetate. The organE%“@@eextract was washed in
4-F brtiy-3uinbto a1 OF dim®etyl 8lor-3a5HdpoMSs | BOdibeéfvo[b.e][1.4]dioxepine-6-
t hi osul phate sa 6., and was
dried over SHRSSHISASRIORYSSEROMPUN NGAD ¢\ e
product was
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crystallized fromdi methyl sul phoxide to afford
psorom ¢ acid, mp.264-265C, 'HNMR (300MHz, d6-DVSO) :
6 2.20 (s, 3H), 2.46 (s, 3T4),3.83 (s, 3H), 6.83 (s,
IH, 7.08 (s, IH, 10.46 (s, 1 H. 20 Exanple 2
4- Fornyl -3-h
dajniSeomphuodywhs Pregaredttiyy mehis- ok o-fro¢eddidenulaf o eéhdtiysdd for
[ e cal hyl ester (Conpound
Exak@!leo%’i%gge@?g?%%ﬁg ac3|)ﬂévllﬂg1 Cpnfa{@ I?Od\;\fgé di ssol ved in DWVF
(10nm.), KHCO3 (2.4mmol) was 25 added and stirred for
several mnutes at room Eefmse 8t ur e. Then, CHSI
a _.ddeo. Th ) -.ctlonllg‘

0{" %g%)rgﬁ?uanladwaeskaé&%(g%el\{lfeée%tci%tah[ﬂ)celgliu s%%{ T to l?a% useEd fgr
Ekam@ (@DM@Ph@mgéﬁﬁlWﬁﬁhﬁﬂn@hdbr|ne and drled over
al@hm@'ﬂkod?@o&ﬁéoﬂarﬁl\ﬁééﬁ 'f66(51'9¢l 3AVPRY fsﬁzs“—dl m(ma 2H§mﬁ’f7§(hy 2H),

30 evapor at or resid urif
2. 2% t4r Srhat?oyr Gphhp)- t3(§3p(1503{HHéQ§ (\M%Ffé %?H@ 667(58&&9 7.00 (s, 1H),
10.5 1HRIMRIY 3@@0@,1}90 DVMSO) : 6 2. 29 (s, 3H), 2.52 (s, 3H),
3.85 (s, 3H), 3.92 (s, 8§ 1 67 (s, 1H), 7.04 (s,
IH), 10.51 (s, 1FD 1238 F4UP'P 35 Exanple '3
3-Bla@orafbray]-8- IdethBX\hd)ﬁvdlmethvl 11 oxo 11H-dibenzo[b.e][1.4]dioxepine-6-
1, 9- dlnethyla&ﬂ : o,oxeplne 6-

Carboxyllc 3
PElejp @W@omu\ﬂasmrw bswalsarm @@@rv@dutmsnmw to timatiuped for

ExalfpfdBef?p A%Bﬁkmg\@gm@mﬁl 1%kqd§tl rred for several

m nut e at roomte
MR (RN Bk SEDT & &3m0 Sin il il At bt 41D,
1.63ii(er &), tzy17T(IsC3H)Upmr7 (s CXHIP B DI (OrBH), ha 21eaehi 003 (t, 2H), 6.78

our to 50mL of water and extracted
(s, @&%?HZ§%3?55R)%% al f The organic |ayer was
subsequent|ly washed wi th saturated NaHCO3 sol uti on and

saturated brine, dried qugp,anftydrous MySO4,

evaporated by a rotatory evgporator and purlfled by
4'F A VUM YRR sn-' T EOXN hi 9 21007 1 OX14h d § '\‘ A ildipxepine-6-

HN'VR (300 N'C'Erbo%rc%ﬁ@entﬁ egterzm((rﬁmodﬁﬁ')No 38?5 (s, 3H),
1‘1‘1117 c&ﬂ?p%ﬁ'&% pfmare@ov 1@@%@ amce it S&Z\%Péha& used for

ExathpkeO Bgldept?reblacmg CHa;I with pentyl iodide.

day Sy t 1H

arSETERANEE: b PRRRIFS A s B AS TP RE P Dafliyeed 219
(s, 3kb; A2¥ (STRHY, T¥hfsodHY 4\/\2fs(t p?r}é)péﬁ%éd{s tiﬁ)néaﬁf,s dH),alO 32 (s, 1H).

procedure simlar to that used for 15 Exanpl e 2

except replacing CH3T with CH3CH2T. ' HNVR (300MHz,
CD3OD): 6 137 (t, 3H, JExpmplgdl 2 28 (s, 3H), 2.51

4-FbSnyl 3hethdx B 9-dimethyl-11-oxo-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 CH3I with pentyl iodide.

'HNMR (300MHz, de-DMSO): & 0.83~0.89 (m, 6H), 1.27~1.42 (m, 8H),
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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(s, 3H), 438 (q, 2H, J =7.2Hz), 6.67 (s, 1H), 7.00 (s,
1H), 10.52 (s, |I H), 1239 (s, | H. Exanmple 5 20
3- Et hoxy- 4-f or nyl - 8- net hoxy-
1, 9-di methyl - I'l-oxo-11Hdi benzo[ b, e][I, 4] di oxepi ne- 6-
car boxylic aci d et hyl ester (Con'pound No: A3) Th| s

b y »jl ) thua ‘ ) , ce 11bx

2Tlggr CQ@pOLg]q)waszjrg@rquby @pans o agro egure sggllgp]p tha4 ug@i fog,
02 éxc%pt&ebﬁcmé tDHI Sithlbetisyl bkorﬁbde 6.97 (s, |

RSP e TP R g 191 SR 2 B s 8 éfﬂ» 534 G

2H)] dB@)@ng),el 6 (s¢ AR Q07 1gmi, dHpr o34 (sesier (Con'pound
No: A4) 30 This conpound was prepared by neans of a
procedure simlar to that used for Exanple 2 except
repl acing CH3T with propgixempbdidde. ' HNVR (300MHz,

3 Bgl(zvlcgvﬁpkorm@l Q- n?&h&gv-l aﬁlméth\/l?lﬁ'é@%-’lﬂ]l dzl?e(n'Zb[bzelTbl’ 4]310%@01%-
-6 9Hz) 6. 6acarb<5>xvhc agyd benzxdmstﬁe(Commund ***** (S | H) ,

1Phid Qotipount! wis. pr%ﬁlr@@‘@bﬁlﬂof a procedure s1m11ar to that used for
0x0- 3- propoxy-11Hd

met.h
Exafné’g‘?é g%/cﬁpter]efqﬁmﬁl?me‘ﬁhﬂag%y 1 b¥(§Fl‘r51<‘3xyl ic acid propyl
ester (Conmpound No: A5) 27 This conmpound was prepared
by neans of a procedure@amﬁﬁé‘to that used for

Exanpl e 3 except replacing w th propyl iodide.
4- F@“yrm].-r?ykhs/dmw 8-methoxy-1,9-dimethyl-11-ox0-11H-dibenzo|[b.e][ 1.4]dioxepine-6-

4- For ”Véart%xbfty e&d%%eﬂ%)yvﬂetﬁvlddc@ﬁwwon%uﬁéfNo]lii'i‘ di ben
zo[.b,elT1, 4 dloxelne6 car OX|IC aci. d _buty %é

Baﬁﬁeaﬁwnﬂdvmrepﬁﬁ?ds X HRPEHE Rxe%e b?ee%‘ﬁlrl@do
Exaﬁfpleaz ptepe@pracing iGHAI afithtephyll Rabrotspbplodtate. Exarrpl e 2

SOOMR O ER O 5155 L pHAL 1 §8 9Bz Benon s s )

3.842(}3[) 3H)L A713((mp 2E2HP, 21 (40112), 285((s 1EBHY.13 25,9 H)( §).286) ] HB. 83
(s, 3H), 4.29 (t, 2H, J=6.9Hz), 6.67 (s, 1H), 7.00 (s,
1H), 10.51 (s, | H), 12. 40fs, | H). Exanple 9
3- But oxy- 4- f or nyl - 8- net Aoyl 15 9-di nethyl - | | -oxo-1

| Hsdubeﬁ@&mbekvlfetﬂox@} dltﬁ?&ﬁﬂLﬂlﬁreﬁrox%lrél@Méthxﬂ 185h@-
R o L]l ohia ; ot

for Exanple 3 except rep angr)g CHST W|th butyl

fﬁjls g%mg%my Wip p?(r%%ar y %gan%(g)procedure s119111ar2to (ﬂtldt uged for
Example 3 except replacing CH3l with ethyl 2-bromopropionate.

'HNMR (300MHz, de-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).

Example 16
4-Formyl-3-hydroxy-8-methoxy-1.9-dimethyl-11-oxo0-11H-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 CH3I with ethyl 4-bromobutyrate.
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1.63-1.71(m 4H), 2.17 (s, 3H), 2.47 (s, 3H), 3.80 (s,
3H), 4.12 (t, 2H), 4.23 (t, 2H), 6.78 (s, | H, 7.07
(s, 1 H, 10.31 (s, 114). 20 Exanple 10
4- For nyl - 3- hday- 8- net hoxy-1, 9-di net hyl - 11 -oxo-11 H di be
nzo[b e] f 1,4ldioxepine-6- carboxylic acid pentyl
MR COMBImdlsBVIS8): THild EoMpburd WasSHr é@ér(eds}b)y 2.20 (s,
r
3H)”§Q§ %%aza?sgsc%ﬁrj ?ﬁ@&%ﬂ%ﬁ(}g ¢ 5?‘2 zggﬁgly% 54 d(es 1H), 7.10
(s, THONMR3Z 600Nz, d6-DVBO): S 0.85 (t, 3H), 1.25-135 (m
AH), 1.68 (t, 2H), 2.19 (s, 3H), 2.44 (s, 3H), 3.83
(s, 3H), 4.26 (t, 2H), 86 (s, I1H), 7.07 (s, IH,
1032 (s, IH). Exanple Fre8§'°c
43-Fbﬂmdxvaarhmvh-@xyookvp4{fom&tlmyineﬂhbxwxgﬂu&frmdn,tl-\/lllszs s

; pou NI gl O T WasS |
means of a procedure si mi NaBBY)o that used for Exanpl e

31"19%‘ E@Iﬁf)odn%%DN‘éirQ&réd'%’Tm\%dsrbf %%ﬂ&é’dd%e%hﬁﬁ* to tW'MEed for

Exag}gje 3 e@ptlreg@clggﬁighwnjpmhylﬁ tag?mf)gutygap;ﬁ 2 44 (s 3H)
3'FBOMRS (308MHz, 4d I3 %SW 12 4t, 224)( t1.172H) 3HG. 996~%.66 (m, 4H),

21548 %M?Szfﬁ@ W TS 3y s AT G2 G 4 09

(q, 220), B,28](}, 2H)49. 8% Gx &H),rve0%(s, thy, 168¢I(s,dHici d benzyl ester
(Conpound No: BO) This conpound was prepared by neans
of a procedure simlar to that used for Exan'pl e 2
except replacing CH3l wbxampénld/| bronide. 5 ' HNWVR

3 H%QIQ)MV%-[( ﬂ@vg@@ethvﬁd&ndﬁm@%}m%ﬂna%ﬁﬁ 4 %m(lgtﬁol 11307§)111H-
di

. _ (] ! [ Q
3T(B@ @ﬂryingwh;ﬂioﬁ of F&dror?rglrﬂetd((lﬁnmﬂ;l)% dthﬁﬁd&lf(% niL) k;)vas added 2-
0 n ar bo
amits BESRA ihlEr R BasSn ot e B o SOut A8 hat s
addgt eph s@ﬂumyborrdtydsdmm mnml)amddurce bauhnmiCbmrted fohadtditiel] Smin
und%ﬂEe b%ﬁ %H%h%n %fl%gdaﬂ)t rgﬁﬁ%&@ﬁl %}1'9 ?d%ln t@n‘b&t&%% er (3 mL) was
addedy e @M@pw;mdlfb&ddp etthof ¢ pitthshdgte Héll dilbefithe pavest was
remédlélii' B?,XI%EHrj?‘ @va@breﬁﬁh bPpYrefidhie wal RAKERED AXtharo® btV diried over
etate PE F?i 'Ehl S conﬁglénd was ‘%Ipe ar ed t%y
aﬁ%m%neélﬁ%&@%m SISl AR Y ACHRY AU FEPOTABIANSIE 2
whrﬁ% sekd epdductepl aci ng CH3l with ethyl 2-bronopropionate.
@Wé%}@%ﬁ 56@%@ : %_@6 @214} 2. 3R 3y 231 (FontH 56 (1, 2m),

3.70 (s, 3H), 4.12 (s, 2H), 4.44 (s, 2H), 6.40 (s, 1H), 6.58 (s, 1H).

Example 19
4-(Benzylamino-methyl)-3-hydroxy-8-methoxy-1.9-dimethyl-11-oxo-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;OD): § 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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20 3.84 (s, 3H), 4.18 (g, 2H), 5.21 (g, IH), 6.85 (s,
1H), 7.13 (s, IH), 10.25 (s, 1H). Exanple 15
3- (1- Et hoxycar boxyl - et hoxy) - 4-f or nyl - 8- met hoxy- 1, 9-di m
ethyl- I 1 -oxo I i Hdibenzo[b, €]
11 4Id|oxep|ne 6 carboxy ( I -ethoxycarboxyl) et hyl

athyla ‘ K68 ] Owmethyl-11-oxo0-
gr epﬁ"}? g%)peézog@ g@g gg{m%pﬁ{eo& °&HB>&1&' amd @on{p%uh@% irped
2le§ da@ampbm o\f@atréeparﬂl\m Ip%@mza pa@&esbwsqmler 10 thpt usad for

Exafntple fdcept: r@ﬁla&l cfhlaholamind3viIEN, 1\'3-|d)et l%tlgr@(tﬁdlaﬁi‘ﬁe

i ooRih 533807 STyl 3500 AR Edore @

4H),’LB83 (t, 2H), 3.05 (t, 2H), 3.73 (s, 3H) 4.10 (s, 2H), 6.27 (s, 1H), 6.61 (s, 1H).
4; I thoxy-1,9-di methyl -11-oxo-11Hdi be
BT RPETE Ao Sl re,
car boxy_(3-et hoxycarboxyl)-ethyl propionate (Conpound
No: B4) 35 This conpound pags, v gpared by nmeans of a
procedure simlar to that uged for Exarrpl e 2 excet
r epPadydigxyctmetly yhl. @1dauethyl- hi-axeyf pethy) \

( 300Mdzbenddid @W@Q)Idloﬁeplnel@—cﬁltboxa ac1d-( @ﬁnﬁ@ndWB9 96
('I"lggr cg)%lpogq_qf wa% Qgepa(r%_c? ’bﬁ l_lﬁleanﬁ (f’ga (p[rl_gdeg%e s1%1glgb t(( gplat used for

Exaihifl)e 187extOpt réplacihglpthad@la@he(with ddine. 5 Exanpl e 17
3% E;;%&(ﬁ?{ %OTQMS{% PP :A311L W 1 S3BL §9¥Ys Brd; dlan s,

2H)dp. B%nfz@ﬁ et 047 il Abpp e (6-1Ehr 68K (1. £Y1B- et hoxycar boxy
| )-ethyl propionate (Conmpound No:BS This conpound was
prepared by nmeans of a procefure simlar to that used
for 10 Exanple 3 exceptt*#BPl&aci ng CH3i with ethyl
3- Igzbmrogmbmemmﬁ-e{(z iﬂhﬁﬁx(z—%gﬁzwﬂzlnoﬁﬁre{wﬁa) 9-démdthiH21 1¢éxo-11H-
238- 2.
3186 -conPBurfdy waﬁl'lbrﬁpatﬁect)ibyﬁnékﬁls c(fqa pidﬁ)edulze ﬁﬁlll@t to 2idx used for

Exa §e5l f{_‘?x%;lmsglaaﬂg %t(hgﬁ%laxlgme wittD S %mftﬁoxy' é‘ﬂyl arhheEXanpl e

WF?etdeM@bre@ ﬁd)@y(SJ 35).d-Hethy)1 P 28x6-2HH3 30 (s,
3H)d3 ez ofh, 391618%; FrdiuoRepi 118y 67¢ 3¢, 0N, & BS AL H).
Conpound To a stirring solution o psorom ¢ acid
(1 mmol) in ethanol (25 nL) was added 2- ani no-ethano
(I mml ). The reaction WwWaxamptd2¥ ed for half an hour.
20

under ditres

MR dy Wa@ r%@(fb 31n §pr@c@qgl%’ s1ﬁll?l§r %@ltljrgt' Bd for
T red T L&

was ac di
Exawﬂ%%ﬁxc\mgepla@ﬁs9@@n<ﬂ9mr®twly2@vaebhad ie%lﬁlanmﬁ%

r @ ENI0IRE(308SH A di,- IR ORD i v @RD] 2ands BHEd BVE! 3H), 3.22 (t,
2H), 3.40~3.68 (m, 6H), 3.61 (s, 3H), 4.37 (s, 2H), 6.87 (s, 1H), 7.10 (s, 1H).

Example 24
3-Hydroxy-8-methoxy-1.9-dimethyl-11-ox0-4-(prop-2-ynylaminomethyl)-11H-

dibenzo[b.el[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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anhydrous magnesi um sul fate, filtered, and evaporated

by a rotary evaporator to give a 25 white solid

product. 'HNVR (300MHz, d6-DVMSO): 6 2.06 (s, 3H), 2.21
(s, 3H, 2.81 (t, 2H), 3.56 (t, 2H), 3.70 (s, 3H),

4.12 (s, 2H), 4.44 (s, 2H), 6.40 (s, 1H), 6.58 (s,
1’&91\11\4&@@@@21916 JMHO: B’teazlw (a3 -2t by BJD.33.A6 dy 3H), 3.85 (d,

r t -li-oxo-11H
2H)b|f@')% Fﬁ @?f(% %. ox91§| ne- 6- car box 1, 4] di o( Conpound

No: B7 This conpound was prepared by means of a
procedure simlar to thq;xah@;%dzs‘ or Exarrpl e 18 except
rIa mg eth oAlrri ne Jbenz Ia e )

(s, 3bem§<HB 60[3.41d135elﬁ1|r6-649a1¢b4;xﬂ$c aCZd‘liiCorﬁocﬁﬁld(No CB) H)
Elglnpﬁ(ogﬂpgldn%as pré&argd %3 Iglggnsscﬁl) a p?OceEulje 9 gnglg} tg |_ﬂat used for

Exampﬂe(lzﬁ@icelvthyplaﬁhg@th@nﬁymmﬁmi@) suytghanilid amgidhy dr oxy- 8- net
|D1‘J€[§‘sO§’XE§’2 05.(s 3H), 217 (s 3H), 3.73 (5 3H), 446 G,

11H— di b§0 q\%}b mill 4 |oxe |ﬁ§ car boxyl i'c acid
2H)(@6 R PR Jrﬂ@ (\Q;a%Hbr epared by neans
of a procedure simlar to that used for Exanple 18
except replacing et hanﬁ/:gam n%t h N, N-di et hyl
et hyl enedi am ne. 5 ' HN , d6-DVSO): 6 1.02 (t,
&) (3.32D0iet lid amBidy pro@yl 2@ irn{og-anBikdmetRy 163 -H{yvalrox ydddmetx83 ,9-

‘n%tthvlzl'l_l)dxo?ﬂ,].glsdlg&ggjz_ﬁ(;%ll %Ig?gkeé@’e 6-§&box%fhg:%c1hstoﬁ{EQ)und No:C4)

11lgs cogpou wa@mﬁ@ﬂr@i by mepng-of a d)ggcegum@m@lﬁr to that used for
Exarﬂplegrgjéﬁ%tmé 1aJ:mi;\Zﬁff&aﬁmféh@iﬂYWdﬂﬁ&ﬁﬂWbpyléneldtal'mlne

enzo

S bRagm oo fuardord G 3 265 s
6H)P2. aseﬂ&:za SHY3LAR-3100 (t,2ad), u9€ds, Bon, 4. ExprpHe, 6l81 @x@Hpt6 77 (s,
0 repl aci ng et hanolam ne with aniline. "HNVR (300MHz,
)d6- DVBO): 6 2.06 (s, 3, 2.13 (s, 3. 3.74 (s 3H) |
4.41 (s, 15 2H), 6.39-6.43 (m 2H), 6.57 (d, 2H),
6.77 (s, IH), 6.96 (t, % #pl e 22

et ho

dr oxy nmet hoxy- 4- [ Xy- et hg )
aﬁ%m_maﬂammonwl@ﬁlﬁphmoxw 8-m y41.94dimethyl-11-ox0-11H-
di benzgddhz &b 3114 dioQRiRki- G%al%bﬁﬂ'icb&)fd ( Compound No:C5)

4] di oCo undNo: hi s conpoun prepared b
r]FEfa%scoawog&Ew@ééHawaég%%m AN, Qf § IPACCHUSITERT Ekhpiokd for
Exaﬁ@lee}&emhptrrepihaﬁg Bthasdhaime! with meinetydlopropane.

’ﬂ%g{[%;)é%%ﬁ%%yl aﬁﬁ\@%)) 5?%0@0(%2%) g%?'\@@) %%ES 265

(s, 631)6882(5 3P 4.4B(s78HY, %, 823(s) 1HW 718 (sIH2H), 6. 71 (s,
IH) 6.83 (s, IH). 25 Exanple 23 3-H dy roxy- 8- net hox
, 9-di met hyl -11-o0xo0-4-] 2 p rrol-1-yl-ethyl am no) - net
hyI | -1 14 di benzo[ b, e] 1EXam@icod&pi ne- 6- car box

3%@6&@&-@%@9&@9%5&{/1}11 -0x0-4-[(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-o0xo0-
11H-dibenzolb.e]| 1.4]dioxepine-6-carboxylic acid (Compound No:C7)
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Thi s compound was prepared by neans of a procedure
simlar to that used for Exanple 18 except repl acing

et hanolam ne with 2-pyrrol- | -yl-ethylam ne. 30 ' HNMR
(300MHz, d6-DMSO: 6 1.96 (m 6H), 2.17 (s, 3H), 239

(s, 3H), 3.22 (t, 2H), 3.40-3.68 (m 6H), 3.61 (s,

3H)is conPdulds walHyrepaBedB Py (means ¢f) a prockQuiessimilaiyo that used for

ExaF?bm &c 0@&%? 9 (ﬁaﬁﬁ{eh%h)fly% nlloriﬂ?cilgl' mf gﬁﬁg/l'anhne

oxo- 4- am_nomnet
dlfﬁ‘éﬁ’@oﬁp E’Qeé?-ﬂ@ G- e°’ )b8ﬁ21(34]3ﬁ)o(?c%(?réoiﬁ‘ném 4H),
2.79N0: €42t TIHDS 33ANPAs g 2MHS3. BO-EPAS B, 40Y), BERNG. OfT) & .47 (s, 2H) 6.70
og ng imlar to that used for ~Exanple 18 except
ﬁb g %3”3'[ hanol ami ne wi th propynyl -2-anine. 31 ' HNMR
(300|sz d6-DVBO) : S 2.10 (s, 3H), 2 34 (s, 3H), 3.76
s, 3H), 3.85 (d, 6.71 (s, 1H,
( .85 |(_l)s 1H) (Exarrpl e Z?Xg&%le(ﬂw 8 rret hox ( "

il Jdménz&rbtewaa@sale{ aacaabmmel@ec&n&a{nawtgp '

aci d (Conpound No: C3) This conpound was pr.epar ed
hhiR SoBPornd M8 dueRaEeds |bifh mﬁarnsmf 3 wa@cedg@dsm&ar tﬁl@mﬂsed for
Exaﬁl%l@?@@&%ptrr@ﬂh@ﬁ Bhafd RARR! ik AethMdnkingul phani lic

?ﬁl\é{ﬁ) (3'3@%( dﬁ 2%5(? 3H§3 12(2)4 f_ﬁ (3?% ig'ﬁ ((§23Fb7 3.87 (s,

3H)H} 46 Gs, BBI),(@74 @H)H)EYZB(S(BH) I , 7.40 (d, 2H). Exanple
44[ (3, 3- D net hyl ami no- propyl am no) - am nonet hyl ] - 3-h dy
r oxy- 8- met hoxy 1, 9- Example 31

dlsﬂﬁbwkv-hlm%fbp%iam% %ﬂm{ B.ndicky . dld%anawnﬁ Sxsalo
x 1,4] |oCogp un hls1 co-n ar ed

by rre
Exlaﬁpiompwncememrepe@al aglmgarﬁtckfamir@dww@ Mfmtilar to that used for

00MHz,
Exag@%ceﬁéealg g %{1& (%a_ﬁnneém is grop%ngm% 34 ( s, 3H),
Z}MGOG]M;HZ 215 -PBM30826 (1t3l @HpH), .08 (s, 3H)92 (878 (s 2Hyj), 236 (s,

lH)‘_g %35; s"’Eﬁ %%s @Yéf(%/(& op) g%}ﬂam@orret hyI orrls

- 3- hday8msthoxy| 9-di methyl -1i-oxo-11H
di benzo[ b, e] f 1, 4l di oxeplmm@ecgag box 1, 4]di o(Con'pound
No: C5 ThIS cou as rere Qy ’- s of

exc eptdﬁrfoh@ n gﬂdabhaﬂmd amlrbexv%d étlca(@mmmudmf Do}ane
'Hils co! UI?Q—IZ Waé%GrepDN%éy \?eansscﬁlg) a pg c%ghr(es ’c} il.la&dised for
Exanp]e m—pxcep} rSQla@gg ethah{)lammeomtl( gthyllamlﬂ)e Exarrpl e 28 30
31- Byl s |
I'INMR % 20 %'@}Df)gt 43 H% rrés 3H), 2.4 (5. 3H), 3.23 (. 2H)
387(s 3H)44 H) 675 (s, lH)722(s1

Example 33
3-Hydroxy-8-methoxy-1.9-dimethyl-11-oxo0-4-(piperazin-1-ylmethyl)-11H-

dibenzo[b.e][ 1.4]dioxepine-6-carboxvylic 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;OD): § 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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di benzo[ b, e] f 1, 4l di oxepi ne- 6- car box 1, 4] di o( Conpound
No: C6 This conpound was prepared by neans of a
procedure simlar to that used for Exanple 18 except
repl aci ng et hanol am ne with 2-nmethyl phenyl et hyl am ne.
35 Exanple 29

3- Hydr oxy- 8- net hoxy- |, 9-Fdiamptd3A - 4- [ (2- nor phol i n-4-yl -
et hM'Dl%féﬁgmd‘fﬁétﬁyll i-h&dro%(% méthgrxxHL@' chﬁlréﬁﬁ)([ ki’l %LQ—IIH-

11, 4|d|oxep|ne 6- garpoxy 1TC ac

ST |o@fn b@nd kws pié;ﬁﬁlecf 1% m@@%ﬂ @ pl&e@tifeeﬁimlﬁﬂ@é At NBed for
amne wi.t h ag(gr%hll I-ethlamne HNIVR

Exatn??fb OFRE reRipRBpft gieyt ylamige (s, 3H),
2'HBOMR B0z, €B,0D)25 792849 (it 6HRH) 18 @, 3,2 BEs(3H), 3.21 (q,

gy Sahicisdh, L, Qo iR 407 5 2.

3- Hydr oxy- 8- met hoxy- 1, 9- di et hyl - 4- met hyI anm nonet hyl -
1- oxo- 11H di benzo[ b, e] lix% ?)]edggaxepl ne- 6- car boxylic
acid lg[Corrpound No; ) S conmpound was prepared by
meadert-5 aeth methaxyr 1. 9rdpethyle 1 1-exoy M-

18 ex Qiﬂiézd[ BR [aeﬂd‘i@xﬁﬁﬂi‘@%h@(’skﬂ@c id mm&muam D8)

0%%42 V\}aé [%epa(r cP )t)yfo;pﬁans 4of4% p(%ce% s1mélar72 (clga% }_L?SGd for

Exahﬁole I &'belﬁtsrpplhmhg ethiﬁolEmarepMeh @it-8xtdadiyne.

| y lx-
I I - 630?@20%%%20 }ﬁi 31 %ﬁ%%?ﬁﬂgkarg EEEIFW}% s,
3H)144}6$;@H(12<ﬁ1@@($ndﬂm sTHs conpound was prepared by

means of a procedure simlar to that used for Exanple

18 except replacing ethanol amine with i sopropyl am ne.

20 ' HNVR (300MHz, d6- DVE® )ampg 30 31 (d, 6H), 2.05 (s,

43 H‘DBenzvlldpe(rSmnfi H)Ime#6)- i-ﬁydrokv-lﬂ)metﬁoi\il (9Sd1m%ﬁl)vl 1#-083-11H-

st Et ﬁl_gb,e ol Buelfgl Aldloxe@uﬁ.e;g cal%ogi‘uchamcw C.om.po am! (LB%

yranrirometl ELITyT=

ITlmixccoerancﬂfwadrmepam[ lbyetjn{:anls d(] drpm(@pulreemﬁulaartdndh@tlused for

Exaﬁlg)'ledlfﬁ %@@%QQ hgairagﬁolyﬂhﬁ 1%91‘1’2&/@{) ez feg?r ed by
13{1\@@6@90 | acPAES @Y RaAY (érﬁlﬂb 238t(p, BDRYISAL, ﬁg) ﬁgz (t, 4H),

i 2 —~
B S R TR
oH), 6.75 (s, | H), 7.22 (s, | H. 30 Exanple 33 3-H
dy roxy- 8- met hoxy- 1, 9- dixamiphyd7 |
4 TR Lhegggl 3?1118)2 :rnethyﬂyi eredro¥v-)8 methlf)xy-l 9 dlmetth 11-ox0-11H-

Ur-oeit£0] 4] U OoXeprire-o0=Ldl DUXYI dCl ( COITpPpouUTttd
No: D ﬂlbenzo[a e][l 4]dioxepine- 6 carboxylic acid (Compound No D5)

N

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-dibenzolb.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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Thi s compound was prepared by neans of a procedure

simlar to that used for 35 Exanple 18 except

repl aci ng et hanol am ne with pi perazine. 'HNVR (300MHz,

CD30D): S 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,
690ME]z, Ids-NVISO):93 2(18, (s) 3H),.2. BB (EENPB 68 34 3H), 3.78 (s,

3H)43 gzgé'iﬁb ' f?%@fizyd 321'6@/6# Ay 19y, BBLhXM1)%6 61 (d, 1H), 6.69~6.72
(m, éﬂbeﬁw%%{sbué} [ 1, 4] di oxepi ne- 6- carboxylic acid (Conpound

No: D2) This corrpound was prepared by neans of a

procedure simlar to th?i usged%laf 5 Exanple 18

except replaci ng ethanol th di ethylam ne. ' HNWR

(@3 21HzhoxEER B metboxly-BeendladOnd )t methir)] ;3 -Ry dt 8x y(-8-meBi)xy-1,9-
inByR9.1{Spsa Wit ife SAL St afvepiteBed S Bheiatefinbind No.D7)

ZHy, 6.50 (S, 1H), ©0.67 (S, IH). BEXanpre 35 10

N eqompguunq/hxalmmgpaﬁgi by | meaqshofdy procedure similar to that used for
Exaflﬁﬁ%y 18e fﬂ){cﬁl% %thh(ﬂgﬁlmél w1|tﬂ 2 %ﬁ@nd b dlgfeﬁﬁgi@[aﬁ’zo@& feid.

ar oxy I C

di oxe |ne
céﬂ%%@n@ W@@)b@zﬁédﬁsﬂé} %%(Saé@du? §6éﬁ Alap 88 .
3H)! 996 (@BHY SRS tsoQH) Exem@| B8 22Xaem), 7epl (actug7 58 (s 1H).
et hanol am ne wth tert-butylamne. "HNWR (30
do-DMBO): 6 1.52 (s, 9H), 2.19 (s, 3H), 241(s 3H)
3.83 (s, 15 3H), 4.31 (BamdH)406.66 (s, IH, 6.86 (s,

1-313x0-

(’ﬁQEY%H?b@uIM) w%)pr%%r&h'@ ROROYNS p\ﬂ@c%dﬁlreeﬁﬁ‘ﬁlﬁfj t(that used for
rocedure SI mlar to that used f Exanpl e

(0]
Exam? l&@ﬁ?ptrrsﬁﬁ%g AR ARG kR A csly M IERsRBIAY ylamine,
PiEpeN@z (306MHAINVRNISOPNHZ, 1406 BIVREQ) 26 6, 3H).72.46 ,(s,3H)), 3.87 (s,

R0 (5334 St 7‘45%% 06 g3 e 3 6
(s, IH, 7.21-7.31 (m 5H). 25Exanp|e37
44f(C,\/cI ohexyl - am no) - r@ﬁa h i dyroxy- 8- met hox
9-di methyl -1 1-oxo-| enzo[b e][
Mjf]lxaﬂ@ﬂlhenw amgog-meslallB hy degxye- nmh@xw leftydimpetindy1 19001 1H-

co nPgtaE&nmg egm anaib%buwmmaﬁvm acid m&ﬁ&ﬂma evshyi | ar
a use or

aci o

eflﬁar?arna?ﬁv wtmew%ﬁéyw%ﬁwa?ﬁeﬁ@ g that used for
ExampOON-zxcefiZD3d)ing Sthin®ldhdie with 34khno- ﬂlﬁaﬁylanﬁﬂe (m 7H),

21 S . y 3 2 7.(

SifovisC b, gMsb3.0 8 (Pl A8 oy T8 iy ot
2H)38 59 49, (18Y),, 8P dyg Hax 9O HENg, &N )L 7 fmt hy).] - 3- h

dyr oxy- 8- met hox 11, 9-di net hyl-11-oxo0- 35 I

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

(Conpound No: D6) This cépBknas prepared by neans

4-A5-GrphH:9cr gt x§iphbhdimind ) nftaty | 1S 8¢ difoR§-8-methoxy-1.9-dimethyl-
11-oxo0-11H-dibenzo[b.e][1.4]dioxepine-6-carboxylic acid (Compound No:EO)

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

3, 4- di et hoxy- phenyl am ne. 34 ' HNMR (300MHz, d6- DVSO):

6 2.16 (s, 3H), 2.31 (s, 3H), 3.68 (s, 3H), 3.78 (s,

3H), 3.82 (s, 3H), 4.57 (s, 2H), 6.32-6.38 (d, d, 1H),

652(3 1H)661(d 1H), 669672 (m 1H), 6.92
Hydrd e, Ydxy-82mEhplpk, 9-dimethyl-11-oxo0-11H-

(s
- 44, 5, &Be&{%mwmhh%gydlmr&%ommlé (Colys@ s B1yret ho

dil%tswwng selugep of p3qremisexsyo(linap]) 1n ihanel@p e ves @ddesb
hyd?é)ﬂn'e%yaﬁaltéj(l(@ﬂgovﬁ@re&@adam/as stiited fSORAMOIbUNASRd monitored by

ared rocedure siimlar to that
LR S pllionea Lot Bt £ Bl R T et pop iR The
residreanasreddsdbvedi imetHaoxlyandeinizd Io&elaanhgidroﬂlﬁ) magiN¥Ring SEOMdIAltered,

andg%@@@ by S fad sy Biodifile ctifbsoi® (= 3.
HNMR GROMITZ, |dkaMs@o> §3,08] (lSl) 3HY, 2394 (5 3H)H 74 (Exﬁiﬁpl6e54 s,
lH)497ék§ A}H?\c&egy Saqugo phenyl am no)-nmethyl] -3-h dy
met hoxy- | di methyl -1 -oxo- 15
I I H- d| benzo[ b, e] [, 4] di oxepi ne- 6- car boxyl i caci d

(Conpound No: D8) ThIS c@Evapwiiamas prepared by neans
s s .1 -Qx0- .n- %n{cll hvdrazongget%\/l]igllH-
-ac etdvbeam[h&qm t@dll\bkanmmé-cafbldk@m aic?od)(IMﬂzpomﬂ -NoVBD) : 6

¢ d Fhd wa gpag' §'_1Q16a 46, (Sacedte sitiB td Shat used for
Exa(ﬂg’e @%ﬁggﬁﬁwaégﬁg hzq%mdglﬁg Y@ﬁ@:ﬁbllﬂel%hég gdraz@f 67 %

AR Opﬂpﬂﬁ%@)ﬁmgbwoa zf![@t yil'sllq)? -duo0 (s, 3H), 3.82 (s, 3H), 6.80 (s,

dyr o C%@
1 Y 3 e 4 S Gt AL TG0 B 6 £ 4B
( Conpound No: D9) Thls conpound was prepared by neans
of a procedure simlar tEo thgté\ﬁlsed for 25 Exanple 18
except replacing et hanol AR
3-IRydrerayné{ @htant\hhwukﬁtmvl DIHNI&XFR) h@cﬁ@MﬂpmedﬁlﬂEWB@thoxﬁ 129-tBmethyl-

‘ 0. 84 ;-' 6.99/.02 (M
'ﬁlius |copyaou i mngeppge(b,@y means of a procedure s1m11ar to that used for

Exaﬂﬂ)ief 456}@%@@1&&[&3%&1‘3&%&h%Jlﬁfé%kll@mbJﬂﬂ@thefﬁ%§l.hﬂ3|nyﬁpﬁén§ib’hydra21ne.

| DAY T oytsOT T e G 38k 40 R Bk 5 3HD, 382 s

3H)16 .84 @i, 80 oG NADEDRO Thi 2H )¢ 81fp@sindwas prepared by
means of a procedure simlar to that used for Exanple
18 except repl aci ng ethanol am ne vvi th
3- ami no- 4- met hoxy- benzoibixampledt6 ' HNVR (300MHz,

4- F@ %@benﬁ)\% I?VAdréz%noﬁE{)hvl]% ﬂ‘?dr&;?v 8 30thox3- B6- cﬁﬁeth’éﬁi} -0X0-

| H)ll dloxgpnmz G-garbcpmﬂlc am(dr(,@omwogmdNo E4 )
Emamioﬁlpéanc%aé ;JTprrétz @gz Q’H@dn@%f é’>‘pr<56€dﬁl%y51§nlﬁﬁtt@ @bt -uked for
Examp?e ¥ excgpt replacmg %yc?razme E'gldrate with 3-fluoro benzoyl hydrazine.
'HNMR (300MHz, ds-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-oxo0-
11H-dibenzo|b.e]| 1.4]dioxepine-6-carboxylic acid (Compound No:E5)
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di benzo[ b, el [ 1, 4] di oxepi ne- 6-car boxylic acid (Conmpound

No: El) To a stirring solution of psoromc acid (1

nmmol) in ethanol (25 nmL) was added hydrazine hydrate

(1 mmol). The reaction was stirred for half an hour

and nonitored by 5 TLC. Upon conpletion, all of the

sBihiv eempeasd Mesgvephrad by oneany @vapov@tliiensimilae to ekt died for

Exaﬁ% n@;&i&ﬁ@%ﬁﬂg&ing Hy@%%lﬁé‘ 9@%&%@'}[ b %Srgﬁ\g%@gp%ﬁﬁﬁgs
SPANBFZaterDME0Yi &Pd sk} & %70(% dHr 68%&@: 3H), 6.73 (s,
1H), J%M% (@QOMtqs qiﬁ) DI\QQ} 119 29@% GHZ BH (s §%4 (s, 3H),
S)

(s, "3H), 1H) 1H), 8.82 (s,
1H) 10 Exanpl e 44 3 Hydroxy 8 met hoxy- | 9 di met hyl -
| | -o0xo0-4-(phenyl - hydr azoampii4tyl )- | i H

% E@; 1@% J;@% 4Jr9zo§ %%{h”yg ?h%ccﬁ—r éybogyxhétﬁo fﬁ @-rén%%&%&‘{‘-%xo-

pr ocHdiidberiafb.e Bt .4]doxepate-ersarioxyd
ei‘lﬁ?%nfﬁg&ll(ﬁ%aﬁ/%) Q%a%m nrﬁeemédéfaﬁ ;?)r&eﬁﬁrepgiﬁl?lﬂ to |‘£1|)1at used for

Exa@%ﬁ{%xcegmplagng %y(érgzmg hydra‘@ waith Pschlor(p bq*.q)zoy]élygi@zme |
FD[{NIGLR%OOMMH@DMSO& & 8,201 sHBH), 2.80 ( BH)2583 (8. 89), 6.80 (s,

lH)(8§plyéﬁ" gqi]} %fl@zﬁ%fﬁ%%&s aHf-ohiA Sphhy! ) - hydr azonomet hy

]-8-nmethoxy- | ,9-dinmeth} |-
I'l1-oxo-11Hdi benzo[ b, e] | m%gg@(epi ne- 6- car box
1, 4]di oéCon‘pound No: E3 I's conpound was prepared by
meardsHdroxy-Srmethery- . Osdimethy-11-exeHali(thipphang-grcarboaslim| e
hvdﬁéo%ﬁ&ﬁ’\tl] ﬁﬁﬁlcﬁ‘%nagfbrﬁlﬂrﬁaio&%lﬁé’ @[(%I”%X\Mlé Beid (Compound No:E7)
- met hanes‘gl fonyl hydraz HNVR (30
IE)IVB@})OU Qvaigorfgare mgan,gzo (g pr%qqfiuregsqlilaz §<’>v';l§qq)u’sed for
Exaﬁmp86241 Sxceptdoplatihg hPd84iné ﬁydl’ateH)ilth Z-tHiOpHete Syl hydi@@ine.

v aRLe oAt Db ST EHE A (5 3 32 6 3, 683 s

lH)r Ry {S-1higt okt IHD 7di2rtet dyilH)18.00xd-d, 1H),H- th Gehdp[ b, €] [
, 4] di oxepi ne- 6-carboxylic acid (Conmpound No: E4) 30
ThIS compound was prepared by neans of a procedure
simlar to that used fofxamp e 43 except replacing

3@%@@ @@néw&{vat 9-dfmétlﬂv13nf bk@ElQIs(eﬁlﬁéﬁ’ly\h HWﬁhfzéﬂd(rﬂéihvll)_D 11H-

3Pl)15 c?SB@oﬁncB@vaé r'pre},'ﬁrhd IE? rihélaI(sSof dlﬂlfqoceaﬁreEs;ﬁlgtpf @o 4iat used for
ran-2- t 3 r 8- net
Exaffile bR TeRRE e Y b MR oY b oY O™
I HI‘FMROQ@QW&- %WS@)y@ Qd9a(®J gHY, mmﬁﬁ)MﬁEﬂ{) 3, 0.84 (s,
1H) 0% (£9 pgr@p ofi by of a procedure
ﬁ?o t h gH I):‘x @Fe 4 ;

sim lar ed T except replacing
hydr azi ne hydrate wWth 2- furan fornyl hydrazine. 'HNWR
(300MHz, d6-DMSO): 6 2. Eafnple 8H), 2.42 (s, 3H), 3.82

(s, Bﬁhvdroxv 4- ﬁvdroxvmethvl 8-methoxy-1.9-dimethyl-11-ox0-11H-
dibenzo[b.e][1.4]dioxepine-6-carboxylic 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.

37



10

15

20

25

30

35

1H), 6.81 (s, 1H, 7.06 (s, 1H, 7.38 (t, 1H), 7.97

(t, 1H), 9.12 (s, 1H). 5 Exanple 48

4,[ (4-Chl oro-benzoyl) - hydrazonomet hyl | - 3- hydr oy- 8- net h

oxy- 1, 9-di net hyl - 11- oxo-

11H di benzo[ b, e] [ 1, 4] di oxepi ne- 6- car boxylic acid

( COMMIBUGAONGTZ6)- WF@):C@)ﬁwhlmﬁH/thdﬁ &patd3 By (ml )s 3.82 (s,

0 r ar to that use or 10 Exanpl e 43
3H)e{5(826§’ lfize(fjam ydr azine hydrate with p-chloro

benzoyl hydr azi ne "HNWVR (300MHz, d6-DMSO): 6 2.20

(s, 3H) 2.42 (s, 3H), FExBdipless2 3H), 6.80 (s, | H),
7 07 ZElgmmn 4. le}mV/lg h\gdd oxv-gpmethoxv-l &%1meth€; 11907}0211(1131

3 Hyd rcbb@ﬁz&brmlﬂh@dmﬁmﬂe d+cﬁﬂio|$ivllle ddid OR@mpeundtNis:BO)

RO U P A ARTE R i was o
add¢dCosqietiondoiNwoEine (3mmad, (tbﬁpbmmélawakacptie peidddmby Afkemstgring at

rooffterf é?ﬁtg&ei%i" k& el 'ﬁbhl@rthE Qedth@in HSefod Qﬁxt@ém &ﬁ)ufléﬁ into water

except replacin drazine hydrate wth hene
(50mby W{acwgdylglz i:tmggl acetaf.q\ﬁ\}IQOJ(n@@ dT\‘/F& w1tgéylg)ﬁ@@ﬁlteeed2 alj_(g eYa@orated
by a?lﬂia,tog eddporsor BHive iBFG%BrdVﬁl sobd) , 6.83 (s, 20 | :

30@@29 dﬂp%Yl§£)t) 54 9@@%@22(9905@ 3H) 5%3 & 3%) 712 (s.

lH)r oxy- 8- met hoxy- 1, 9-di net hyl -1
| - 0xo-4- (i sonicotinyl-hydrazononet hyl)-11H
di benzo[ b, e] [ 1, 4] di oxepi ne- 6-car boxylic acid (Conpound
No: E8) 25 This conpound Exasippr¥pared by neans of a

3-REQACAR By BB MhdiRExL Doldhabihys el ot 1 HEMRIRO®, é—“rf’i ﬁ&fé@@élne 6-
repl aci ng  hydrazine hydrate wth i1soniazid. °’
(300MHz, d6-DMSO): 6 2%—&1&!9%%, 2.42 (s, 3H) 3. 82
(Bsoratik,achl. (Bfhn{s) wad dikholved. 1ﬁf)yf131,ne IZﬂnl)) and gBia( deetidtdrid (1ml).

The R pal g HBERIP. & o gl 190 T AT g 1 PIorC 8Lt Sffent was

remdvdee hy oplat@ [ dagdmiiox eTp"hen geduzamiae Xyldncupan dnét@plnpm whbbride,
washii @%)ﬂl \;rgﬂglaﬁﬁtf Ee{tulj %g hQ(P \Aglf(lj;ezgﬁﬁg%g‘lh f%?%(g E oe%%pé)ratgd by a

rotafogy moyatommé nuélﬁle@ pwvgo @f@fmtégfaﬁb}ér ni ght at room
tenpreture. 35 Water (3 nL) was added to the

reaction. The solution S ied to a pHof 6 wth
dilute HC. Al of the ﬁ‘lﬂ ﬁﬂSd‘(Nas renoved by rotatory

3 Hv&mv@tm@uhoxwmt@ dleﬁtlﬁw&lme 4- [r(eﬂmslm 2adhnminoekethaNabrmyl]-
d%SI l’1|Ir1re] l’éla}cb el‘i aci

sbhip d:ompodmd:twas @Tepd*NNRy(IB@nM a dﬁ@@ﬁ@@) s1m@1a12 t@gha(t s;sed for
Exaﬁf)e 18 X‘&Q t(r% laah% eth%n&gmfn%’wgﬂ_ﬁ-'ang’n@gyr(cﬁne 3H), 6.59

csﬂowm W%&r%%#%n@ﬁh&%ﬂ s, GHQi Frd? Kl 3 42 (5,
2H)3<@.4111hF2H) 6.65 (s, 1H), 6.88 (s, 1H), 7.37 (t, d, 1H), 7.88 (d, 1H).

Example 55
3-Hydroxy-8-methoxy-1.9-dimethyl-11-ox0-4-[(4-sulfamoyl-phenylamino)-methyl]-11H-

dibenzol[b.e][ 1.4]dioxepine-6-carboxvylic 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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di benzo[ b, e] [ 1, 4l di oxepi ne- 6-car boxylic acid (Conpound
No: FO) To a solution of psoromc acid (I mmol) in

gl acial acetic acid (Sm) was dropwi se added a

solution of bromne (3mml, 0.15m ) in glacial acetic
aC|d (3mLl). After stirring at roomtenperature for

s VIR (%@M&a dsHEMBOhd Ot (teddt I a17. THt LS8 (wadH, J =6.9Hz),

t
21PRUAE - 2 %om @rsgl(lg %}5)0519)8 (@?&4@@?%{1 2‘1519 6‘66&&‘3(;1'11 J= 8.7Hz),
67%%661)&1? %I(S a7 #otrat By Eelr rné(?é”t[MdeWe a
redbrown solid. 'HNVR (300MHz, d6-DMSO): 6 1.90 (s,
3H), 2.20 (s, 3 ,383 7.12 (s, | . 15
E)lj)an‘pl e 53(3-Acl(;2yl &‘%‘HW f‘gg%t hox S| 9 di lr_rbet hyl - |
3-Hvd_fm«/98 -methaxydi, %mmh‘ti B8] (R+médiiptolax éyil-RehyG:miaa)-mettyl]i 1d -oxo-
19h BRAE QI G @S Lehidd &7 Qljbz)xﬂgsiggd §§o%yl lvg%lfe:rlg 80191&15&1'1@8%61
sthis cethppord was hesparsd dtom dhercorappmdt inere . Exepple 8fbyt theans of a
pro&alehies P uE@d'R%e@xa%ﬂé qQRaLREM 1% ﬁ@iﬂgaéthé?f&lamm@ with 2-

resi due was taken up in t hyl ene chl rld washed
morghel-fuxt-ehyRAUNG at ur at ed brine, dried with anhydrous

MIBOUR @0aNHARDNME0: § 00IAL{OBM, EV-IBHAL 01768Qd2H, J =6.9Hz),

2. 16°{§ #%i(?,%gb( | 2)3'9 SPLATS LOL2PRY: 2 P IPLE) Yt Fih) 381 s,

3H)14.96ds, D28 (tl 2-dxbB= 4 6HE pyradsntsdi k), 8-92( sarrHndbst Mgt in/£ 537[M+
Na ]nyl | - 11 Hdi benzo[ b, e][I, 4] di oxepi ne- 6- car box
1, 4] di oConpoundNo: AA4) Thi s conpound was prepared by
means of a procedure simlar to that used for Exanple
18 except replacing et hq:g(gh@[gy;e with 2-am no

HN 2.12
4 B(4iFligér2>eDh@mlarh1{§10Sﬁnoow d?i et - (Seth -1

$H)88 &bﬁﬁo(‘tﬁe][ll 4]|d)oxeﬁm8% c{aSboxlvhH)md?CBHm()ltmd No: AA'1))
TS <ot hios o508 oF o sy A fhafats? for
Exayipld 1 §xcepteplzaah cthodlam]mti voxte pifluer@plcay hoxyé.i ¢ aci d

i eg;%?romt HAL06 w(?%@%gz iri“ [ 3807 %er(? G PP 241 (s,

e conmpoun
2H)a63 fodEaur- @0 gn.mtDap-826m: AHY- Eﬁééﬂsf@ﬁ EBHMp]
except replacing ethanolanmine with sulphanilic am de.
38 ) HNVR (300MHz, d6- X) % 84 (t 3H, J =7.5Hz),
1.59 (q, 2H J =6. 9Hz) gmp %% 2.33 (s, 3H),
4- H48Qm(rﬁ) Dlﬁﬁblam&(ﬂ&né&hvﬂ-z Hydrakys®2 nfeﬂloxﬂH),Q dbnddRy1{1d ;oxbH] 1H-

LE0 fnpoutf’dBN <() rRAS?) H) .

3T1H§'chompyu181 w@smggp-rq_di bycmmhn}f a rcedure similar to that used for
Exahljt_)fe I %&e@ h\(’ﬁ?%lh ﬂiaﬂélaﬁ‘Mlﬁ{Tb ﬁen eW%r]nn%l 0X0-

H d| | oxepi ne- -C oxy
o NG:02A8) 3 )Fh’ﬁko é%ﬁﬁ@u%&%(@sm) 4.38 (s,
2H)p63n>@a @tﬂ{)fas M4, UH)O@JI@GHJQHI)M%T(SEKH)TN e 8 by neans of

a

Example 59
3-Hydroxy-8-methoxy-1.9-dimethyl-11-ox0-4-(pyrimidin-2-vlaminomethyl)-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, ds-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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procedure simlar to that used for Exanple 18 except
repl aci ng et hanolamne with 2- 10

nmor phol i n-4-yl - et hyl am ne. ) HNMR (300MHz, d6-DMSO): 6
0.97 (t, 3H, J =7.5Hz), 1.76 (q, 2H, J =6.9Hz), 2.16
(s, 3H, 2.25 (s, 3H), 237 (m 4H), 2.46 (m 2H), 2.77
(m 2H), 3.69 (m 4H), 3.8l (s, H) 4.06 (s, 2H),
4.28 (t, 2H, J= 6.6Hz), 6. 92(s, 1H).
EST I\/B8 n12 537 Vi E@%%éxe( ,

9 (IilHQﬁﬁEﬁko[b'e][ll 4']@?6526131116 b- cle‘ll‘boxvhc ac1d (Compound No ABO)

benz , 4] di oxepli ne
g B8l A3 BoPORS, B TRENE ot RePS HPdlain dhapyised for
ExamamBS ofcela rpplaoeg ethanslhminearith D-pigesidind gt efhgramizd
ept replaci ng ethanolamne with
ES@?F@&% pNEE@' ani ne. )HNMR (300MHz, d6-DMBO): 6 2.07
(s, 3H), 2.12 (s, 3H), 3.75 (s, 3H), 4.41 (s, 2H),
6.35 (s, 1H), 6.60 (m @;g)amppe(glz (m 3H) ESI-MS: iz
" Exarrpl e 58 2 ]

, 9- dl netdavdoxl«hc @@i@dlrﬂé‘ﬂhvlamlde (Compound No AB3)

%?Q%%%EWS%E NPRRE PR BeotoRa2d HOBLPameny

1. Smmabsvemé adxiepnmod@lMFe(Smil)mddalr ict bathh@be sed@brfwas stitved il lealf

an hg(fﬁr %ﬁ& ‘?rRs'h t%ﬁ%p@%é‘gg @%&?Q%%%%? d\“%&v@ 68a7 QQSP&gﬁlﬁmﬁth{b
amifig hycgpghlorgiw@ Treg. 181)0l) aBBtricthylangoe P4y 14ngl, 3epmoad) in2pkydrous
DM§- @Zld)( She fe'é!%ﬁotﬁwé@m()ﬁlltorg&'ﬂ)y T/ @p()ﬁ co&b‘)eﬂo@%ﬁ&@a@tl&lg

roxy- o= net h oxy
m1x‘_r|_ur6 Y@s ROlcrﬁ MtaLEmL o;_f v&ﬂtegmng Sﬁté%qtﬁii 3v1t11 ethy} gcetate. The organic
layedliviag Raleuea}1ly wadhali wie @atﬁﬁteﬁl N&E(D@g( saturated brine, dried over

anty S AREORT AL Gt e By ey B PR LGB BT BY Solumn

chr@nangiaphﬂﬁ &W&L‘Epihltc eqldaodgetet hanol am ne vv| th

e

3.8Q &8, SEDHP,486(spAH)t 6.68 (s, 1HE 50.47 i) IHB z(gs,, HHESI-MS: m/z

3868vBT).(d, 2H, J= 5.1 Hz). 3') Exanple 60 3-Hay-8-methox
- 1. 9 di methyl -1 |-o0oxo0-4-[(2-piperidin-1-yl-ethylam no
-met hyl ] - 11H di benzo[ b, e] [ 1, 4] di oxepi ne- 6- car boxylic
acid (Conmpound No: ABO Exihipt a€onpound was prepared by
”Eagsﬂy rpxy-ﬁﬁﬁ’e%ﬁd“r BodtiMbind. 118§ QatheHvsleI%no%retth’fﬁ!iP' €

ALTP dbl nyg ct lldllUf dlll e W

r Oéﬁ/- 9- di XQ- | benzo
Examp Bseepi replaghg dimethyl-aminé hydrochlorlde with an111ne

'HNMR (300MHz, de-DMSO): & 2.27 (s, 3H), 2.47 (s, 3H), 3.90 (s, 3H), 6.64 (s,
1H), 6.84 (s, 1H), 7.17 (m, 7H), 7.48 (m, 2H), 7.83 (m, 1H), 9.20 (s, 1H). ESI-MS: m/z
507(M-H).

Ei(lﬂmoﬁlé)g&ndlgvaé )}F Qﬁa%’cl bgerﬁﬁans ofI a grocedure s1m11ar to thateljsfd for

Example 63
4-Formyl-3-hydroxy-8-methoxy-1.9-dimethyl-11-oxo0-11H-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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car boxylic acid di nethyl am de (Conpound No: AB3)
Psorom c acid (35ng, | mmol ), EDCI (20ng, 1.5nmmol) and
HOBt (23ng, 1.5mol) were added into DVF (5m ) under
ice bath. The solution was stirred for half an hour,
and then to the reaction m xture was added dropw se a
hydswhloriden of di nethyl 15 amine hydrochloride (8.7ng, 1

601(4@%%@61@“‘5 180 vsg 3‘#‘}3“7' 21&2“1?& It B% jm'mﬁlfz?lészz (s,

3H)c%ﬁﬁl(%t31%n3 28 he FbdctT %HZ) ﬁn%(tm éHha% 7%6% &d).i Q1£50(56@)HL 6.64
(s, 1<H) yel £(s, ang extr@ctigd Es-MKS ehhybcpgetale. The organic
| ayer was subsequently washed with saturated NaHCCB,
saturated brine, dried over anhydrous MySO4,
filtered, evaporat ed byEazafntpteeﬁébry evaporator and

2.49 (s 3|—narb<2<vﬂ§8 aclsi etlmlhmlde (@Gbgunctablh) AB@ 80 (s, l
3tis C%nff)%m(@ wal @r?ﬁaﬁecﬁ%g(tﬁeaﬂs Rt a %)Qo&aul(esmmllllép to Heat hiked for

Exaglph/dg%xyxc@phefqp&g@ylg | dimg; laflﬁgltllpf'w hyqrochrlrgrlde with  ethyl-amine
hydtocBieidd- phenyl i nmi nomet hyl - | i

oGl A kT 3% %uzzlagg%%%é;@ 3. 3.0

(q, XH Feadslzpf3.80 @r aHagoﬁJAitSa(sﬂHi)l @67 (9 1HHat0.82éd 1ftHr 12.22 (s, 1H).
repl acing di met hyl - ani ne

ESI%Sr ocC 10%1\4@)&5% ‘th aniline. 30 ' HNMR (300MHz,
do DVBO): 6 2.27 (s, 3H), 2.47 (s, 3H), 3.90 (s, 3H,
6.64 (s, | H, 6.84 (s, | H, 7.27 (m 7H), 7.48 (m
2H), 7.83 (m | H), 9.20 (s, | H. EST-M5. mz
507( M FF). Exanpl e 63 35“3X&mlﬁlfr%/| -3-h

4- Fam%yhx&rmsmmmdxv& %nﬁéthw l-ll-d)del(II-I-ldiIH"dnEb[b%ﬂTZ ol fipedpine-6-

, 4] di oxepi ne 6-.. car boxyl
(Conpound &%‘%#M& 1 by neans

O
ofhia qgompoeuntlimes sirepdredtt by onednat ofu& epdoctedure ﬁmalap te tigt used for

B B AR WA
©odpsyle. 6 1.10 (t, 3H, J= 7.2Hz), 1.22 (t, 3H, J=
71}ﬁh124k (F0RR SCD@%,S 22445 sk, 38 (53 @3 (aHzHJ?r— 4, 8Hz)

328, 6
iy eebaih g od 3 i (kTSP s

37283B8[ M-Na] . 5 Exanpl e 64
4- For nyl - 3- hey- 8- net hoxy- 1, 9- di met hyl - 11- oxo- 11H di ben
zo[ b, el [ 1, 4] di oxepi ne-6- carboxylic acid ethylam de
(Conpound No: AB4) This dowpole@ was prepared by neans
of @(Hnern%%h%%ahm Loty dh oL fdferined S Aimerhi). A £161

lp ci ng . di methyl -am ne_hydrochl oride W th
éiﬂhe\um[h,eﬂ gtldioxepine-6-carboxylic acid benizylamide (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, ds-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-ox0-4-[(4-sulfamovlpheny])-iminomethyl]-11H-

dibenzol[b.e][1.4]dioxepine-6-[carboxy-(4-sulfamoyl)phenylamide] (Compound No:AB9)
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hydrochl ori de. ' HNVR (300MHz, CDC13): 6 1.26 (t, 3H,
J=5.7Hz), 2.21 (s, 3H), 2.48 (s, 3H, 3.50 (q, 2H,
J=5.7Hz), 3.80 (s, 3H), 6.48 (s, IH, 6.67 (s, | H),
10.32 (s, I H), 12.22 (s, IH. ESI-Ms: niz
408 MtNa]' . 15 Exanpl e 65 4-Fornyl-3-h
dBlyis Bompohmok yvak , [Gephireck bl yrhedns - afxo -prddeddiebemzlef 1o ¢f4qt lysad for
Exa i EBLC0 iRt BRHh iRl HvBLRMLATHEE shiEATROMRRe
procedure simlar to that used for Exanple 61 except
repl aci ng di net hyl - am ne hydr ochloride with
nmet hyl - am ne hydrochl or MR (300MHz, CDCl13): 6
2.24 (s, 3H), 2.48 (s, ﬁli)ampé? (d, 2H, J= 4.8Hz),
4- F&n&ﬂ)—%l&/dr@dﬂ}S rr&ﬂﬁﬁv( 159- diri'rBthvl61 168xd- $1H-Idlﬂ)enzd[6 eZ9. 4(Id;1oxepme 6-

; \ \ 11C
Thlg c@mpeu |wajs|prgp@(1jed byl-means of a procedure s1m11ar to that used for
ExafipRE82 0LRefl [rdpiatifl QtGRInPRaRmeAhRAIMISGIAHith 2-morpholin-4-yl-
xa gnzy I am ggt] %nplggund No?AaB ) Oﬁ%hl S corrp(;un morg oy
et Yﬂﬁnélﬁﬁred by neans of a procedure simlar to that used

@W ﬁ@mge&tz 1rsqplzﬂ)l Dg7ds Fehhybe &l @), 3.04 (m, 2H),

3T ey Y5, S50 8P 3R Ing Y05 e TR R EghS i

4710MH7). (s, 2H), 4. 61 (d, oH, J= 5. 7Hz), 6.48 (s, |
6.69 (m 2H), 7.29 (m 9H), 8.93 (s, | H+ ESI- |vs:
mz 538(MH ). 35 Exan'ple 67
3- Hydr oxy- 8- net hoxy- | , 9-fckiemple - | |

4-FoPk @k ﬁﬁvﬁéoxw frRIRKY- 1pahemétﬂv1l mmt}hnlbleniort 'é'm 4ldioxepine-
di benzo[ b, eJ 4J dhoxep [ M)
nyl am d\_J(Cﬁl 2Tell B ! 08 “' '
prlepafoﬁ@obxyd Imar}ﬁrelﬂfrecabprrﬁeﬁﬁtwfea S}drdSﬂeHali’e §1ﬁi111hhadi thes atded for

Exal Ol o B R RSy i £ e ey il Baggravine

A"FROVIRY (308MirEy A8 DS A3y 2.02 85, GiFE2.RY (1 iHiaxb4& (sH3H), 6253 (m,

2H)§2;[29 (?'2%1% -4 gilég@b K?S@agnﬁggﬁx%%%oﬁg@%) B%g (sy L), 10.19

nE@IJ W5 4pt@BdDed by neans of a procedure sinilar
to that used for Exanple 61 except replacing
di nmet hyl - am ne hydr ochl | de gth 2-nmor pholin-4-yl- 10
et hyl ami ne. ' HNMR (300 ): S 2.15 (s, 3H),
4-F @y T-3(Isydr @) 8-nR1@6y (109-dRirdthy131 10ékl- L IH-dR4dhzo[bB][12 diSxepine-6-
3H), 3.82 (in, 8H), 6.64 (s.4JH, 8.00 (s, IH, 1031
(s, IH. ESI-M5: mz BE—
This compound was prepared by means of a procedure similar to that used for

Example 61 except replacing dimethyl-amine hydrochloride with ammonium bicarbonate.
'HNMR (300MHz, d-DMSO): 82.25 (s, 3H), 2.50 (m, 5H), 3.83 (s, 3H), 6.69 (s,
1H), 6.80 (s, 1H), 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 1mol/L. of aqueous lithium

hydroxide (3ml), and the reaction is allowed to stand overnight. The solution was
acidified to a pH of 4 with 1mol/L dilute HCl, filtered, and collected to give a white solid
product.
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471(MH ). 15 Exanple 69 4-Fornyl-3-H day- 8- nmet hox

11, 9-dinethyl -1 | -oxo- |

| H di benzo[ b, e] [ 1, 4] di oxepi ne-

6- (car boxy- et hyl - pi per azi neam de) (Conpound No: AB7)

Tpis conmpound was prepared by neans of a procedure

STHNMRr G0oMiHraCDEed 512016 (sEXHNR. 20 61 3B),ce P8 (3, 8pl)aebhes, 1H),

i i ) i i th met hyl piperazine.

O R T Soo b e BB B 02 (s, V3 230 (1

5H), 2.48 (s, 3H), 2.53 (m 2H), 3.24 (t, 2H J=5.1

Hz), 3.80 (s, 3H), 3.86Hxample2Hd), 6.48 (s, 1 H), 6.66

GO PRI ERINE W R LG

dyr oxy- 8dibeiidofixyH 1.4 Rlickepiielty tarboxydix acidlibtili stz o[ b, e] [

I dj oxepi ne-6- am Thi s d S .pr ed b

rr%}génséoo pogmgr glg)él%jurﬁl)éggPlreri I%ar(omlﬁ(g\l? Lﬁv\sggd dfs 8@9%(&91 I%bsomte
tetrahydepticrept A selptiee iohgMdGnignard Ireagenn@. hyld d dehalp iirdwtvaﬁtdﬂoﬁlran
was LB OB ID OfAL Rixture MNVR: 39 Q¥ gé@ﬁ YRS tioP2nd 3f 1IN

(s,. 3H),. 2.50 ( 5H), 3.83 (s, 3H), 6.69 (s, 30 IH,
hydgpchloric @,CIde,adﬁlgaa 1d the mixpyre was gatrgcged with mephyjengeshlagids. The
orgad®S (dVidr JwasExaIBd Rty washed with water and saturated brine, dried over

h6- Vet hy - mo%&l (—14- h%dr oxal- 2{ &3- nmet hyl| - 6t car box%r- ,[2 h Aft

anhy¥drofy Y12 Oet HEXGY pRBR oY IROTHERZ 8V ¢ i UaPGonpBRrGior  After
chra¥eat#x3phi3 puiSaatiomion sdchdhé 8Hagompooml Wasvasaigkds sol ved

in Inol/L of aqueous Iithilm, fyydroxide (3m), and the

reaction is allowed to stand overnight. The sol ution

was-(2alzthexycadhgxy anethylenen 3. Srdimethoxy- hBidimetdiyl- Lk-exq+4E] H-

filtereddiband[eol| afdhedpiR-Abatbod hkiden &A1 dter

g%l%%%él’pougﬁ) frog Fgalglgl’e :73,_()0’24@116911 (a.:g’d they esired I(;I%pglorus ylide

(168k),,0 46n@5) (ere ddded ifitb-3MB: o TlTe@T Bhé MitioExaghbaed & $°C for

4( 1- roxypropyll) -3, 8-di met hoxy-1, 9-di net hyl - 11-0x0
14 £ e ilEy SR g, BRI IREY il AL iy oo
tempretung.| Metbylend bidondeposiadilefly o thr amplues ®ag Gadedmoth 0. waslilute
' l.v, JFs" t dr ]
hydgil\c/ﬁ%%cga%giﬁ éﬁ’lreggé/g}n ?ﬁ@gr%ﬂ_@gbﬂ’ mﬁrlft)#%@:aﬁd ’%Vé;%r&ﬂaﬂ ® epfota‘tory
evapaspton R chigmatogrorisc BeHecation e silica.chp Htle commpeung; wasypbgained.
was stirred for 1 h. Upon conpletion, 2mL of IN 10
hydrochl oric acid was a&ded, a,?d the m xture was
extracted with nethyl ene*@ Kr{te. The or gani c | ayer
was subsajbenb|be]ias Jeckepint N -wed Eongdnd Alouk A0 e d
o0, A PR 5T U8 B Ot 38 el carvon
(3.0gh2meld ogrcepied SPuk) fias addedrio banzyil biapeine (hé2g,i2%t4nel, 20mmol).

Theclggaﬁiﬁngamr&bﬁta}oﬁﬁpten@émeeov%?hight, filtered and evaporated by a

rotatory evaporator to obtain a colorless oil.

To a solution of benzene-1,2-diol (2.2g, 20mmol) and potassium 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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15 4-(2- Et hoxycar boxy-nmeth et hyl ene)-3, 8-di net hoxy-

1,9-dinmethyl-I 1-oxo0-11H

di benzo[ b, e] [ 1, 4] di oxepi ne- 6-car boxyl i ¢ acid net hyl

ester The conpound from Exanple 3 (0.24mmol) and the

desired phosphorus ylide (168ng, 0.48mmol) were added
mixtun¢.oTBerteroperatoteuane . raifhé tg ol WC camdwie teeaticed vas BOEd at that
temp@rurd Foft 2RALLpof E&ﬁ@@{lmpr@l%e&agg&t niROfe SPLSSIEP o room

reacti on S CO0O0 dto room reture.
tempgsptyg antkthen litowpyBowad kel dedwatgh cﬂctdhfée ox¢ gHeof\fawith 2N HCL

TheV\ﬁﬁﬂi}ﬁﬂl Wb rkx@aét@ﬂ Cull:t}%'lteﬁl yl rh\é@‘tgﬁéc hiHer | bfgaﬁl@ Ryerd Wa??w%%ﬁ&[ with
r.ous ere e rotator
satuGgh GHAF op T BHe et Bgr e MESLtr FiFied, rine foraced by o

rotagiry ievapordtoe Aftel ehroaapuaticvaarifititenned silickEx anploelegst oil was
obt dD| benzo[b,e][ | ,4]dioxepin- | | -one (Corrpound
AAO) A solution of 2-brono-benzoic acid (4.0
%ﬁ’ﬁﬂiﬂ&(%ﬁl&ﬂ}boﬂ@ﬁz)uﬁﬁc%(bom é.33((8. Ty, 6321d) )H) ﬁ 03 (m, 7H),
7183&1?:;42{367285%L§H)A@5373(ﬁ99ﬁgw9?€d14l4 jereirne (3. 42g,

reaction was stirred at roqom

t st Bl - W@PW)WZOIF ipFiddeagylgair & dmeeplhyagdissolved

in eftahall GO}LGYVRROT@o qfauwuﬁb&awb@n @Mrﬁgghﬁéssadﬂleﬂ TROmb@uR was
of , benzene

st bt Uy Rhde? BURSRE mrarfaion” Thd Sibihsil e tils/ed: apgryted by a
rotam eegpdeortie produch Qe(mhyd(d%y@gno@)lbﬁﬂzm@ﬁbnim ). The

I
ter eg’ %%vtdg(gl Pat edgf{)&gn& r ot at 06]ﬁ uipg)vg dgr(g gI:H tJ 7213
HZ)oBtléu(ﬁi aHe oo bé’,sHZt)J 742 (ﬂNWH ¢ 3@(&\/14.% H@D@P@)(dd 6l J117.8 1.8
E&)(s ZFD 6.50 (m IH, 6.95 (m 3H), 7.40 (in, 5H).

Benzyl oxy-p noI .(200 2- Br onp- benzoi
a%i(%“HdQWTP %@@5 cid "ongwgﬁ"wagn@swf edowy agelic anhydride

(101aDrah e Aehged 20145“1348;@ f&nmalf 'll"hé/\ficess(}lhaﬂicgﬁﬂlydﬁﬁ@was evaporated by
neck ottom fl ask contai nin
o ryoRGERE ot WL dae PR el Tt s RiNge was
extr@cteh vathddethpi ethegdihe mgttnactalyemwaﬁs@c(e%rﬂyy waslRnwith saturated
t
Nafyg?% g%ﬂ@éjrult ge Qﬁmgﬂl%ﬁ{nd)rﬂﬁe)g@?l % i W%\;Se?% %2 gg Mg’ﬁﬁ filterd and
evapaspigér BY ud erofaery2@rapoupen A8ap| Eynesh, altdwepm@a@mrbrby colume

chrdﬂldﬁbgfﬁﬁlw\%% mob@@u&masqﬂmld&@nper ature and then it

B LS Sl ) B A B R 1 Y588

793a(<ziet1aﬂé JThe1 eriganEcMSaygs 21tas washed with 5 saturated
brine solution, dried over anhydrous MgSO4, filtered
and evaporated by a rotatory evaporator. After
chromat ogr aphi ¢ purifi cdixamplestd silica, a colorless

oi | W@SMet‘Pipf &%@%[b ewmlé@aw ongg%]&)rﬁung N Qf&z{ S,

2 , 18
is mnpoqnc@gva@ rﬁremd bygi;ea(n,sn of2q1.|)procpd91@ @@pll)aq_p;p tlgpt used for
ExambleS 74X ceb® réplicinBeBzheX Y- BIBE BO R mPRNZDWGthaifdthyl benzene-
12? gzyl ester (440ng, | nmol) was dissolved in ethanol
and 10% pal | adi um on carbon (44ng) was added.
COORMHRLDEL): rér 248 dy,e¥H), gy @andxH), /i tir@geH, J =5.1Hz),
t [ e fusRens 1] tengd; _av :
7.2@(18,rfg§%t785§y( \Iz}ap%r Z ; (')%?1 }%ﬂz}f@? u?f: @’ 180y RVAPRUABS GHARK 1/
2262- ( 2- hydr oxy- phenoxy) - ben20| c acid.

Example 76
6-Methyl-dibenzo[b.e][1.4]dioxepin-11-one (Compound No:AA1)
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" HNVR (300MHz, CDC13): 6 6.85 (in, 2H), 6.95 (m 2H),

7.05 (td, IH J=7.2 1.5 15 Hz), 7.13 (td, 1 H J =7.5

1.2 Hz), 7.42 (td, | H J =7.8 1.8 Hz), 7.93 (dd, 1 H,

J =7.8 1.8 Hz). 2-(2-Hydroxy-phenoxy)-benzoic acid

(200mg) was dissolved in acetic anhydride (1 OmM) and

r Elik ipoeghonntd 1S-rdiBGd by 1Bedns dthe pexaedss sioelhi ¢o that used for

l Y -

Exaﬁﬁwis?%g‘é@%&“% B Ao ol B hpley i KARCY B RRfvene

2-dplextracted with diet hyl ether. The organic |ayer was

SUDCIRIRS| %@M{M@@Q)\/&th atam {W&ﬂh (nNed#90F 1an@, 1H, J =5.1Hz),

7RG P8 P S0t s

evaporator. After dryness and purification by col une
chr omat ogr aphy, the fin lePe t was provided. 'HNWR

(300MHz, CDA3): 6 7.18 , 7.28 (m 4H), 7.54
(t, 1HHydroxy-dbeazd[b. e]l'21541d10g301nd1 afie (CompoundTRoBH2)2
HFﬁls C%Elp%d karals rgﬂa%ed By ael I%)roce[dl_lroenseim(il& rtr% (g}bal% dused for

yl.-di bengﬂf’%b e]t1;4l d| oxe [
Exam@l%ﬁz)mﬂirﬂt%eré 8t ﬁan%%nspfp%‘amédhw kpawAdn Hre agt
procedure simlar to that used for 30 Exanple 74

except replacing benzen 1, 2- of Exanple 72 with
3-net hyl benzene- 1, 2- dﬁﬁd‘lafn leENI\/R (300MHz, CDC13): 6

21 189xpsl1HadHpenzo[)d] fI #RlioxXebine-4Zcattialdehyde K odpatnd Nz BHO)

72 %?od{d ?3 d?lﬁpethg?R?% é‘ﬁé §5gE1Jq\}jgn81|) eﬁld]po%%sgilﬁ'@jgygglde Q282
Smm@l) @«Leme@ctd;eri Jl@tpb’éfﬁﬁro([zﬁn@] KMHOA(QZQQ(%(%Q?WF!O]D Was@dded pOfthﬂ wise
undé@%ﬂﬁ%‘ﬂ ATNOteabtionl mixté v%@ 'r@ﬂ&%@:ﬁ%ﬂ B&l eV ShoRfse W%ﬁ @oﬁﬁf)letlon

neans o ocedure SI thaﬁt used for
the Wt%%c‘@'ﬁtwp@s FFéedlo - lhsoliltigre ‘E?(%%Fﬁ‘lhgedl? Rpfiof 1
with2NIHGE aRd fhen d&aﬁae@ ewthletﬁyldalc@tlate. THAMR And0RYWY, wisDRdshed with
satugat%q %ém%ﬁ'ﬁhng{%léric% gée{ gl/ergi'ﬁ?lm_rlzu%'ﬂ@%&f fi‘l't_léé?_é?n:dls é?/_]eigggated by a
rotafady edhpotdthr, tb pr’Eviﬂlemvﬂﬁ-ixisoEEil I\/S’ m - - 226. Ex:’;m'pl e 77

e benzehiug) bhehdipyepsoringpe (Compount

I'S conpoun {@ ans of a .
pFo e dblubons jafi 2drome- lscrpéltha geafwt dp-681g BRawle apd, potassium
carb¥nhfe @iﬂmg BRI AN 268084 "(5(§iﬁl§) fv@'s'é@l\d’ed‘%ehmstﬁ’oﬁlﬂ%\’\m 958g,

nple 78 H- di benzo
0. 6*“2114] d&B b H'E‘x 4“@%\‘%aW&%h?Hgé(%ﬁ‘ﬁ%}E}nat RRATBHS pera!“[re Upon
complddionrihei midtudlé MRk iyterdoarizenpoialeddygs rdtaiorpévaparacthbr to obtain a
colo‘%fje%sa&‘?' um hydr oxi de (0.28g, 15 5mol) were added into
(20mM). KMnO4 (6.32g 40mol ) was added
pbir-Okorld i dikenzo[b,e][ 1,4]dioxepine-4-carboxylic acid was prepared by means

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 5h 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 NaHCOs3 (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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under retluxing. The reaction m xure was refluxed for

several hours. Upon conpletion, the m xture was

cool ed, and solid was filtered off. The filtrate was

acidified to a pHof I wth 2N HCl, and then

extracted wth ethyl acetate. The organic | ayer was
mixtvas heds wirdd femtl8h adteboanmrempremre hfiberddesvaphrated v er rotatory

eva;?d?g%gr oyﬁrﬂl\@hso% fidohted &R%ﬁ%gﬁ%ﬁ: :%Sg?é)bgg.m 20, I\/&XO 11H-

otat'ory evaporator, to prov
dlbe(nsdtb dioxenusoy-carbabighydg 7.75 (in, 2H). To a
sol uti on of 2- Br ono-i sopht haI | c acid (0. 687g 2. 8mol )
and potassium carbonat 0 5.8nobl) in acetone
(SOmL) was added benzyl %B‘%B‘rﬁ‘?%gqg(o 958g, 0.67ml,
5. 6nmol Metﬁﬁiﬂl-dl‘tfﬁlxdfhreﬁ 1yidioséiti-1 ednevE€smpaintd b BI®om

t@l{lﬁ)rgug l!)r%{n? e.yvas ﬂid%? 81%%)(10%1&9 {J)aat ﬁ(ﬁ%olnhéﬁ géog ?2@? %-8mino-6-

evap
metbjjbglzplcgacub(dp(g 5@1@910&)) dnd HBr (26 mL 40%) in HZO (160 ml). This was

folchIe le'dl%rpcéw @%@fi&l Sl sbiu4ﬂoﬁ'o@m@¢01€(1 §7%aﬁ%%t)2cm ,0

acl d ar e neans rocedure SIm
(40mj) &Wem%wﬁd}f 2é>z%eﬁp¥1ée lmctlorrrfalxaﬂg awaama@ﬁalaﬁd at same tempreture

for 1Lh-a8& ereh s qlleae@ aadd r@th[xl foft helithaps R BefbrE€AMROXYbIEE to room

t hyl hl I
tem g T R T ottt (e D Pl qardtuly
pourallinto ieewatet 490Gemd, aid FroiNE)H woldgon iveeaditi untillpH of 14 was
reac%%h%%e%&gé{g%%%ggPﬁg% ﬁ?ft%r Ehgfliﬁfa%)%s %ﬁgfﬁgﬁ %tﬂrd?luted HCl
to agpleeichand exiraetad Wﬁhcﬂiz@fChaﬁmﬁh‘a/ﬂmddeén@dtth@ r%hbllﬂé mixture was

heat@H X3 fé&lﬁx‘”ﬁ%eré’d’ﬁﬁpév%&qte@b A IBPJt %Wp&é’tépﬁf @5 crufibe
reS|(gei%\/\/asd|Iu dg\nthséé) I\@h and .

compynd, ¢yich Way IRexsierized fiea rﬁ@q%&; fhego %%%éaﬁ
WHNIVRaG oo MIERd Chdl)es 7drz|(edHove|s 1aﬁb1ylemws(ni\/asg42 43 (s, 3H)

rifi by col u ch r o evapgor at ed

Phhe Bt ot s A G e O wRARRT St dmilar
to thgt askdctor Erar@piz QU2 with Grtticy rmsoaddmﬂtlmssﬁoﬂwmg tbosedfown in the
art PYridinium chl orochromate (PCC, 280ng, |3mml) and

neutral A1208 (350ngy) in CHCI 2 (20m) in ice bath

under N2. The 45 m xture was stirred for 18h at room

tenpreture, filterd, evaRgmplegh by a rotatory

e AP0k 3 ghan oo Y 4 FEL PR GHART K 1)

dmb@h]za[(b 7eg [l Amdlob)i \M&#ddétﬁtlﬂ@lﬁé}fohﬁthﬂl_ﬁhy%ﬁltloﬁ oE2ainfihethoxy-
ben%a%% rT,B/de s S%In%ﬁl b?j‘ eb[h%lelle lllorl gf\ﬁcliaeg]céeés&ghg%}hﬁ r%arﬁ:teion

rom
mixpue wiasstiresl @r ﬁbun@yllw hatin ahd IR wodshed withsatusated sodium

blcaﬁlﬁéﬂﬁw HERZAL 6 d%s @Vé[;OQatgd oﬁﬁbg'mﬂalor? B ﬁ%ﬁlo(lthéqeslﬂge@was

dlssab/aiiw m(sthéﬂolaﬁ @l)@flfi@ﬁtaéﬁlurma\mézoxcdfs(o lméﬁﬁ‘f\lgﬁigﬁiﬁd

und it b&kh (Y %ﬁctib‘t‘l?ﬁlxﬂlrg Watls okr&f fo22 H’(‘Shf‘atdeIh@thEl&ﬂQﬁals @¥moved
nt ai.ned a retur r

by Pl et in: T TeRaes Sl BReE s AR Rorb  hnd e

with diethab etherd]l 80imt) oThoanganit éaypewat washedwitlswater, aatufaded @ine,

drlela ovylpeg{ﬂyﬁ ; QPE\@LS& {ﬂtérgc? i%cg%%&#)%@edﬂ%ﬁ %&/ﬁxla\%ogﬁ t{orgglrt]éfn

the mslu@tdwéahwatsupurlﬁecbbv ofluma ohegmatpgraphied. The resul ting

SuppaiRs/ ROVHRS DELPred.7sThe sH)! $8ake YR @R dLfd ot )= 87,
2. 7Hz)t 6.48 I(d 1H, J=2.7Hz,), 6.81 (d, 1H, J= 8.4Hz).
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15 to a pH of 1 and extracted with Et20, Charcoal was

added, and the resulting m xture was heated to

retlux, filtered and evaporated by a rotatory

evaporator to give a crude conpound, which was

recrystallized fromEt20/PE to afford the product

(D 28FimeBReky-pheivR)-b8DOMz:id GRONS )ested Was pPepated Uy iHeand of a
proc?eg}ulje sli%)lar 14 tHt Esgd MExaiabte 74 43V1£1130thg’11_106act1(§>|nrkoh@iﬁons follf)wmg

ol l owm_ng steps, e conpound was prepared by nean
thosgkﬁpwe@agye@rtg i | ar 20 to that used for Exanple 74,

WA RoRtibelof Res trdhldRIRAi 1] TS 1:hell, Qviufign tih Qﬁ&ll&%ﬁi@fhane) in

diehiOtaytanE b I} Ve P (ORAHEEAONEPBOL - Ge-ilHigay-phenoxy)-

benfdic 42@ hRthyblejtendd.3adigdeth dichlonemgtbare O td) and@l istitarh. The
solu‘té{ce){l ﬁ%/a]ééﬁllég%fol?%éymm%%ﬁ%ﬁ%l s%]lye(a E)ocinﬁ ?’e‘%%e?ﬂn% fz){ Q'ﬂ The solution
wasncaelnlly wawgredt inte eide fwated hantdndwr crole peaduct aves teﬁefrcted with
dichiG@ehRthaté. t\%sﬁ@& %[tﬁtsgtqra%ﬁjﬂ)ﬂ’t@ dRES TR MBI Boush N%S@)Ql MEREd and

was evaporated off by rotatory evaporatl on.
evapqsatied py apsary &W%@BWEEP phiaeth RreAuct. Juhial) wap gurified by column
chr(ﬂﬁ)ett piym hydr oxi de (0. 56g, | Onmol ) was added 30 under
hﬁglﬁ .The reaction éture was slg,lrredfor 14% 1
a i oRARs SRR ThearRINRS N BN PHtPAFST R BpTI AT idiocerEs similar
to thae ssadiufer Wasmplei7di fvith dthdr tréncaqueondsti@N bllbwaugdhose known in the
extracted wth diethyl ether (100m ). The organic
‘I ayer was washed wth water, saturated brine, dried
over anhydrous MJSO4, filtered and evaporated by a
rotary evaporator to obtgghmpiddre product, which was

fi | h h HN
p! U! ré | edlé %y! co [E : :j'[ Cgﬂgr 9 maggt 1@0 94 6 :(gagprb%xﬁcsam gcl\ngéo%%d NgyBI?2)

JE—PByd?oxy 2 métiky-RnAdc beld (1.68%) was dsséhed Jn m@tlﬁﬁol(e@hd ‘skveral

croftoropey et sufii Gk R Y SRUEIEYA T e miviore

wasghreoed dmd@ refilun dralr mbmtetrﬁhby lik€dUpon cérplepdre thiedsolweint vas

eva;?cg{gt%ﬁ b&%qg\fabp%\/ P&g‘n ro#lﬁ’ gkgerlfg%hltlf% ss&lﬂe‘ﬁsig luhq@é}v‘gh]ﬁﬁed to a
PH phowith Isapl pareophsasiivn hydiorisiehansegxtiagted §y ethyl acetate. The
orgﬁh@ Btlyé’l’f WiBLARe b{( gatma}ed\’ﬁﬁ{(@gg Qﬁileﬂ Qvér anthiydroasl M%S'(Mt fildted

2, 4-di met ho henox Zoi C t hyl
andégfrzﬂr&te%u agsJ R A ﬂ(efehﬁf%g der ice
biatthe follveving ﬁtlepﬁ, ltlmwcomuaﬂ iwak @tepfacsd ROmBam cﬁ“racbrbmmre similar
to thatt efdef of %gcam eontl?etrlflga% {)19 rcor%dg1 o sTfp)ﬁom u[Elose dlowtn in the
Sard y po orice waterand Srug
art. was extract ed vvlth di chl or onret hane, vvashed vvlth
saturated brine, dried over anhydrous MgSO, filtered
and 10 evaporated by a rotar vaporator to obtain the
product, which was puri fEXéEPPéySQcoI um chronmat ogr aphy.

4-FBrrh 163 -h@drb DB ket B6:8PS-mek 8- 1¢ RO dibaszopb, € U RIoRYine-6-
nmeans of a procedgrelsn mll lg to iﬂatﬁ,ﬂéed for Exanple
74, with other wi ng those

k’ﬁlﬂmompouﬂitb waarpdrepat&d by means of a procedure similar to that used for

art

Example 74, with other reaction conditions following those known in the art.

Example 83
4-Formyl-8-methoxy-1.9-dimethyl-11-ox0-11H-dibenzo[b.e][ 1.4]dioxepine-6-carboxylic
acid (Compound No: BI5)
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Exanpl e 81

li-Oxo-1iHdibenzo[b,elfl, 4l di oxepi ne-6-car box

1, 4] di o( Corpound No: B12) 2-Hydroxy- 3-nmet hoxy-benzoic

acid (1.68g) was dissolved in nethanol and several

drops of concentrated sulfuric acid were added to the

sbhisitdoopoarsd avas girepayet by Theansi oft airpeocedrensimilae &t ¢lght used for
ExattfiPfa Lt dierdBtiBR BUAGHGH Blowh tdRARoEATRIRIFON.

the sdl vent was evaporated by a“rotary evaporator and

the residue was dissolved in water, adjusted to a pH

of 6 with I nol/L aqueo&aﬁlgcggxm hydr oxi de, and

extract ec by eth)il cetate. gani ¢ |

I\/gSO4 f it er edcarbmd/hemaudc(Cahmdummueerduced pressure

t [ ( h L ow n

f}ég %{pﬁu&i \M!ls n@a?{s,% gy prir]ieeang?%f“ d g&o‘!ﬁgglﬁssg}fﬁ% to Wlat Yised for
Examp&ﬁ:'éuwél @hanrbmtlontcondlh@ns aHewdingdhosekanphén W, artwi t h

ot her reaction conditions follow ng those known in the

art. Exarrpl e 82 30
4- For nyl - 3- hydr oxy- 8- nett¥8®plel et hyl - 1 1 - oxo- | | H di ben

4-§?{41¥)i’v1$_jh-_[1‘l'dré>}\d8%ﬂ<bﬂei BiretlGA] kDQ?égolbll 1@1-@1%&0«1?@@@%&% -6-
procedure sim]l g i mi/NgéAg L).Séple 74, with
oflnercompactd ovas qoeghréd dbpsméols| an pgodedoesikimanto ithat tused for

|
Exaftple 7ROyt Sortime ploTRiRS e knoundn Beatt ne- 6-
carboxylic acid (Conpound No: BI5) 47 This conpound

was prepared by nmeans ofg.@nplogedure sinmlar to that

used f Ex | e 74 w th othr rectlon ondj ti ons
\ - difne 1- 1.1 oxpy dibenzelb. el ]dg:m(eﬁ{ne 6-carboxylic

3- I-Ivvy 8 met hOX ac1d (ConapogndNo BJ1) §
en 4 [¥e)
TR SRR el T BRRO B mrS " prsiire N 8 i e for
Exapipépad, @dthbyhmaamomtomlm@deﬂwmgshmeIkaownmn tHeam“t used
for Exanple 74, with other reaction conditions

foll owi ng those known in the art. 10 Exanple 85
4- For nyl - 3- hydr oxy- 8- netf¥éRplei8Tet hyl -1 1- oxo- |

I(jdmdeo Rﬁ‘&é@m@th@k{z 119-diheht I AL de- ﬁH GRERIL L[ T, 4ﬂg¢>§mne -4-
npoun conpou S pared by means
of a procedure sq.ag]ﬂa.ld‘eh"‘ileo(%r undm % Exanpl e 74,
V\Tnnh dohipenndr e\a@tprapmrabrogiimemsOﬁ a)lplr«swdn@ simdlae td mieanrused for
Exa?p {tht'iler i acélélge?%fo Sbenzo S[ef “%8 |1%§<heepairtne 6-C
ar box I acid (Conpound No: BJl)
Example 88

7-Methyl-2-nitro-dibenzo[b.f][ 1,4]oxazepin-1 I(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 NaHCO3, and saturated brine,
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Thi s compound was prepared by neans of a procedure

simlar to that used for 20 Exanple 74, with other

reaction conditions followi ng those known in the art.

Exanpl e 87 3-H day- 8- net hox

-1,9-di methyl -11-oxo-11Hdi benzo[ b, e][I, 4] di oxepi ne- 4-
dried avraVig80y, ddte(cboamd ey apbred bBa2PtaRBy Trporaonpobrah agsllow oil
(13?%QB@@x%’QbOW@@W§ of a procedure simlar to that used

le 74, with other reaction conditio

f SN RGOV ds-IAGYIA) 102 Thés, aHY., 06X itk 188 lHZ) 6.73 (s, 1H),
7. 647 dViethy g 2HR), trear gbbﬂnﬁﬂé bH&j 8.31,(4] @x@rgpi3o, lo. gz, 8.43 (d, 1H,

§péf§ n?ﬁ?%b 30 A slurry of

Q’B?cl cid (1.00g, 5mmol) and SOCI 2
(A sBlulmbn of N4 (@¥Hlydroxg-anthashpiphgnyl)- mothh)roﬁ ybhenwerse carboxamide

(53(212@;]?? BE%( drf le W&\B% %11 | @méﬁl n watglr g Was heatgd under

evap 1 on un
reflyetiy d@oh pTrhessamit@nt sy vae allcvwz@i wu%amda@\/edmlsls@t\re@tnutﬂnperature

and -E%é)(cﬁlm amouhD6f WaRH Iv&a@ '&Hd&? "[qile qgéu@tﬁﬂgdﬁllﬁ@e%ésoﬂtéﬁ‘@@ and solid

ro W Sse over a_ solution
WaSGDH‘?ﬁt%tOrﬁb&%*%‘sl@l comoe&d (@Ongnﬁ%%) l\éﬁd27(4r27ﬂr§?2NEt 35
( HNMMGOG)MQW@& DMSO) 2. £ 5 (1B M), uneter 11 ¢&, b . 23TRe 1H), 7.60

. PSR AL 5 0 2 LU0 5 625, 5 8o o .

extracted with Et20 (20nl), washed successively with
I N HC 1, saturated aqueo H@g% and saturated
bri ne, 48 dried over %g&}l@ ered and evapor at ed
by a Bo€hlpra-{0idihenrelbdll 1 ioxapenin- L png Compousid No: BJ6)
3 9(50@3 ni]n%l 1%@ addEWNMR (as%Mf%n @5 %@o 19luoro-2-

, 1
mtre/wéanf( i OOﬁ:')gllJn@og @3 méihy 2 lﬁvlaﬂ% Syud 5 %ﬁral)wl) 8%?1\(15 (25ml).
Thetesulthg diduf}, wh &hized, foB 24&1,(@ at 40AC, afedwhizhQhi }eacﬂo@fmxture

was\ o9 RaBralits i afites Bosf btk fine (6B, dhg oreenic

phaseawirowasiied evith(\S86nand sanwated Ib)me,nthe?l dNeNaidh d( s I, ROy, filtered
and :Hrlgql% klrvg glllﬁlvt@rgﬁé pgcfiﬁl:t) 2. @g% gﬂﬁ/a)lt n\?%sr s,sutfgﬁghtyféﬁrg to %Q used

in thetnexbgap Wéh@érfalﬂhﬁf@ur@ﬁ@loél copi ous ampunt of water vvas
apgtegtud T Pe dhi @S RE | NG5S Wi tM@ﬁd@oh\tean@qmrxd 5§1¢)I dnd 2 M

oSS HEL R B2l e B PO o
cooléd Od robni temperatidbl) THF w23 rémovedH)y, ro%rﬁ@vapbdmoh bind the residue was

acidfifed S HOREAM) b pifor g ol fEred: Poe findi ke wiaed ifh o.hm
Na(@ @plbpewandhadiylsbred op Igjviel the ceifle pendapl h4g (864mke Na,S;04 (37mmol)
Was(ag@gﬁjf%%h&gn 4g%ﬁ5%§%?t fn? ZﬁﬁﬁzC@gS@mhﬁlol?\%ﬁd QG@HQZO ml)

a sol uti1on [ uoro-2- " nitrotol uene

and the r@@@lonmamﬁﬁw fofnid mHetH(H was they remeyveddygotsry evaporation

and m&m%n% zﬂ]u@Mfs 1@1}2&“’1&8 ac1dTﬂ'1&1 WEB BIC1(Z) B X bHIF 2WAg extracted
rre

) ft whi ch ti
ity gEaleothe paamsE Wao S R A e biGe B oy e
anhydrbes Na 5kl ofilosred frahevapoiand)by alivearg egaporato0 gteabe cues
prod’&ﬁﬁ‘gg éﬁ%ﬂbgﬁiﬁrthggﬂ}d% ﬂ%{fu%{ &% LY fnolf R I5E1 @R, 6.3mmol),
HOBt (851mg 6.3mmol), DMAP (5mg, 0.04mmol) and TEA (18.9mmol) were dissolved

in MeCN (8ml), and the resulting solution was heated to 140°C in microwave for 10 min.

The reaction mixture was cooled, poured into water, acidified with HC1 (2M) to a pH of 2
and filtered. The filtrate was washed with 0.1 M NaOH solution and dried over

anhydrous Na,SO,, filtered and evaporated by a rotary evaporator to give the product
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and dried to give the crude product 2.80g (80%, which
was sufficiently pure to be used in the next step
wi t hout further purification. The crude product (2.8g,
9.55mmol ) was then dissolved in THE (I 5m) and 2 M
Li OH (40mmol ) was added. The reaction m xture was
(67@ng,ra68e. at 60C for 2 h and then 25 cooled to room
T \ r apor
L Mol P ies e B 18 PG BRI s (m
1H)ahd6(d.Id Heli~ 7ihd SHpk &0-0¢ Ak, WH3hed with 0. 1M NaOH
solution and finally dried to give the crude product
2.49 (86% . Naz2s204 (37 I s added to a solution
of the crude product in (41 mmol ) and Et OH
8((2ﬂbrﬂ1-5) 10-dihgditoh el H-d#ehiafb efd sl diddepinetll -bog (Cdmpiaund BioOBKO0)
n_renov [ r 3
ras ulitn%x%ure agtﬁ g%gg)lﬁg%% gz&{c %P(f) ?i hgg ?%?E]%otl)? ZI\% b]iomo -5-
chloaorpmbﬁnzglqan@ Ber é@ﬁ@unolw tamhedﬂ@ys acesaure. Chfbonate (1.39g,
[ I
10. 1%4H&N! §- &e@%ﬁ%ﬁ?@% %ﬁl@) whd 'Eoﬁ;%fr Lai{o%&o%g (%Ihé;)ewag h'e%d under

over filtered evapor

reﬂ%foaf';h Et}%\a@mfeowa% goqled,and franeghyibran- ér‘&d’t?étreliloi by rotatory
evai2290n. Thenablldnt hhigued Wde ppuRduigto Waterldhd #AidABDMWith aqueous

hydﬁﬂ?ﬁéﬂgoacwp PP T e e e Ran T 0 BeapLdig s fogged. The

mixiune Maé:lﬁltéladﬂa)ld tlendsdltwet cedeliptddogt wad ietiystallizasorh famedhanol to

MO AR IpT T, e e om0 e

té{l\ﬂ\@m@@ z, dapetdned: &k BH(d, Thb I, I Eréal .. Mkl Hashé
3H)wi\gt7hl SESRIN ! dﬁgllqt(aocn 1809 = { eror@ymes. 15 anhydneuUsoHz),

filtered and evaporated by a'r ot ary evapor at or
11 dsgi)e the product 4'J (676ny, 66%. ' HNMR ( 300NMHz,
d8 MR of (A 2hibr20-itwd-pRENylandindBbenzd& dcid (13¥)g, 3.42mmol) in
aqu{%l_ss %El?lt(gl?a @W{,ﬁg}ﬁ? %laégegaﬁ%ftg’@o tolﬁg’rm‘]a r:ed/7c'ri§rfs01:1|' 'scg:iutli_gr}, 'sodium
dithRn@h(® 6 e, 20 Dol yas addedlh dndporziof o the[stlutibuli mzdems thell
SOlu’[iBH %hén% %)g%[b@v MOUIBKQ)lVa & %Bgnu\%gs Plded F.Sld thf nkl)lxture Wgs

enzol ¢ acl d

ﬁlteﬁ‘ﬂl whidgshihet: dhe ﬁggﬁ@wega@%ed iS¢ K’ﬂﬁﬁﬂﬁ Wlﬁh&l?@ﬁ]oa&@tlc acid and
ﬁltep&lt @ﬁ@ fHen cféﬁé Q@E‘ @él@ec(e%ﬁ@ﬁe crud® prodiB was recrystalhzatlon from

met /@Va¥ nitt Ordiléf l?re M;@S g/é@%ﬂeedﬁp@ﬁﬁ RN &;a@ q%&vé?
aﬁﬂwmsmw[ﬁu,tcarDMsa) 523 (braPME . Biy6.69 (@t DY, 6.69 (d, d, d,

11 PYRROF 8140 4R (Y] EBNY AT XU, MRS POURS g 0 a 11

and ified Wit hmagqueous * ’hydroc ¢ acl
J =29, @nlttH2), T &(drdx tldy = Ms2dﬁ2&il809&a6$dlffi} dei%i(bas, d Hlas

f R fiBtre U?ez gﬂﬁlﬁg B R0 {ﬁﬁﬁ£rﬁﬁilo?ﬂ?nztoﬁea& S(lfb‘bg”?,s Immol)

crude pro uct was recr St I"zat 1 on on1et anol
and gxyjenes he? Sgrbd Hes leezteﬂsgo ?@% Then rgacsiog - pupgiere yas HIWR cooled,

evaﬁ&@t@ Vo 2 rGﬁr}ﬂé}@g@fa@ar and tHeAreb@lting resfiue s wash&d wikh h6t fqueous
amnéoq!;@l\g Y%On% T_]ile cﬁﬂé gro%l_gt \ﬁasgrlg&r)ygtaglzi% fr’(oal acletqqe%ﬁat&r to give

the BroQinz)(7.40,170%4)1 n(13,232-23p°C. A mi xture of

2 !
B*F%M%(:ﬁéﬂﬂ% Bl SJe{’on%B‘%”é@@r n )zlkff ‘i" 93@19 éég@@@
J =880 ¢. tHr)f 6PH(dh dré /I:ﬂ&ﬂﬁ@&%lb%(ﬁansbﬂlSuHﬁZ) 7.15(d, 1H, J
=2.1Hz), 7.29 (s, 1H), 7.36 (d, d, d, 1H, J = 8.1, 6.9, 0.9Hz), 7.84 (d, d, 1H, J = 8.1,

2.1Hz), 9.01 (s, 1H).

Example 91
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20 dithionite (3.57g, 20.5mvl) was added in one
portion to the solution, making the solution change to
yel | ow col our. Activated carbon was added and the

m xture was filtered whilst hot. The filtrate was
adjusted to a pHof 4.5 with glacial acetic acid and
fil tsechdaro- ke Ditienrefb. {4 Kidthwaepio-dll tamet(€dmpdined No Udlk2)

f /
R R
Exappfe Sﬁ_g@emg@amgg metylrelicsonplz @)nh mgethyl t @palgpylate
21b])9p 265340 6C63NMR %ldbM}ﬁz agDMsopl /7.2, (d| dHH J=—88 1 2 4 Hz)

9Kz 4 ,
72814 gy )7370%(6& o’ Gestopn B (9 (S|
7.87 (d, d, IH J =8.1, 21Hz)898(s|H),1291
(br s, I H. A mxture
2-(2- Ami no-4-chl or o- phen;ﬁlal% noz) benzoic acid (I 0.O0g,

38. 1 biH-dibgnzb[ k¢l [d ddoxathEpmt ) | -ames(Comspoudd iNoe BESH. The
r RaGhikRR Texhy lv‘ﬁ§oﬂo|i‘e 760P! ﬁﬁjosah%Qwe\é@iBor(@bgdv%gbsﬁng)

rotary evap or at r and r esul tln% resid
iodggnisplep Sgaqij)@@n@ aahahyﬁroaw(léa@ 1 Gpd)) andrrepner (pgefate (0.1g) was
reﬂlﬁ{eﬁcﬁjﬁtm\h@ﬁrsr Epbi Tb Sldnéﬁdthfe rredBtid6 ehiReé Walk @ooled, Sidv&ueous

sodlggle@g{é ﬁ%pé’] %ﬁhl sd'iddgd é}rpp% 5@02}%)? v%asgelx_llyle'\ﬁ@t%é ’Phe adueous

layeB wa8 agidified ,withHICl tb otaid theZsolid egduct (8g3yiekd, 96.3%4). IH .p. 203°C.

3y niadr %%ﬁgﬁﬁ%ﬁﬁth&mﬂyw%} b2 450 (s, Lihmot,

hydgbiomig agid (@0Ypi33mly agdiaqetic agid (10m)) \gas:re@lxeﬂ for 2h at ]-325)140 °C.

Upo: &)]m;{lecﬁonl tﬂ'el) rea@%ﬁ'ﬁmﬁul%]wasf’&oled and carefully poured into ice water.
h nzol 1, 4] thiazepi n-11-one

8-chloro-1
The myipGuHas thra‘éfé)wnhl'ﬁiﬂeéh oftBeiunidhevaganiF clgusre yapywashed with
satuf@éd Sodimabipsrdeedelr €he |afﬂlé0@§ lagert e atlgieddfwith B@TdIRred to

87 t I et h I | at f EX le 87
obidf 1 R Ryt R BB PETI A Ch b 205- 300 G THUR
(3€(GNﬂ-jzdrO>d6pM®)llfarwljzb)et(zdl,c ahid 1Bg, dmmod. was 2isgolMed ,in Hcetic
anhg(gl?c% Za(ng thélﬂésultia’qg)scﬂ@n WZT I%hél%gﬁ atH 5. 148°6 For 1. UHB% ‘completion,

the preesyiapeiiez afiyd @]iqwamneawa@% ib¥ pliofary 1evap alieh gy ik regitue was
pouﬁlﬂa}ltdoﬂc@"vﬁtéﬂ ThemiRAWas 2kGehed W(ltlﬂd'[gt;gl &thé@%le'o@g/dnh&layer

ORI NES N O N A

rotate@¥ levx@aatbo andl puiified by cbjuare clobplagigraphy tbhbtdiealed pduct (1g,
540 xturlg ypas cool ed, and aqueous sodi um hydroxi de

(( %ml) was added Anyl al cohol was evapor at ed.

The aqueous |ayer was acidified with HJ to obtain

the solid product (89, yiehdn R&3H. mp. 203 T. A
m xture of the 2-(2- rret hoxy- Renyl suI fanyl ) - ben20| c
aci d (5g,Dibenet.gl]1.4]pgaz usg 1)

anckodgRini oF p@fabﬁuﬁllzcmﬁo)no%@rszomf(b qxlﬁdl) Eﬁu 2.%hnmphé&ﬁ(a éomol)

in gy Bp§ S bt B R O Bl entss i gt fagion
mixgxe waec tefldxed fdn 3dmert ydonebhpietiofhthe anigian was eyoded, WasiCO;
2. 5&2&:@?%\@@ ‘fgl%gw? b‘&r@{aﬁf ?ﬁa%%%hﬁ?é f@g&&ggﬁ{ ?olve-Lb oat%?ﬁs%ﬁle
Wasgld{iq:dda patwdigdtsolupgn oﬂN%iCan(%ﬁmllmd@e mixture was filtered. The
filtrate was acidified with 6N HCI 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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20 2-(2-Hydroxy-phenyl sul fanyl)-benzoic acid (2g,
8mmol ) was dissolved in acetic anhydride and the
resultant solution was retluxed at 145-148C for 8h.
Upon conpl etion, the excess acetic anhydride was
renmoved by rotary evaporation and the residue was
suffpoentlz puratodeivsed wethe nextFteo wﬁbwuﬁmhmpuréi(ctatiam ed with

t
s??&?%lltngg (geiﬁ“ r%ﬂvgl 33‘ S a rbe %@gsy%gg%?g Shfhnol) and p-
tolugpqsy Eprig acid @ gek @ttébnew(?&ozé) Wéﬁt apdyundeh o mithghe Bh@ formed
benﬁttfoﬂlfsét@djmb&’DGéH 121N f-‘e@é@&a h%@ﬁh}éleﬁ@n ahé @fgﬁnfchﬁyer was washed

r oduct
wittDiglaigsy BeBron. Ak STeh PN s EoHe. legmbotikk ergporated by 2
rota&ﬁﬁ):v@ﬁra@or&olobtammm@focmmt @s&i us’a- br onobenzoate (0.1
nmol ) and 2-am nophenol (0.20nol) in n-BuOH (50mM ) was
heated to 100C, Cu powder (0.1 g) was added, and the
reaction mixture was rdixampbd®4 or 30mi n. Upon
Conpl4effdrﬁwl 3th'&8rd%v>%t MEfoWRS el itk INEIETD 11 dinph- Was

added TolTowed r ot ary evaporatl on tO renove the
sol v enz 2zZeRiNer0-Gaehoxx e acld 4Cempound: Ney BKS

Tﬁ@d@ﬂﬂp@ﬂn@@vh@ﬁ@@eﬁ 355 ifehns efMiprobeduind Bﬁhﬂl’éﬁtd’ﬂ&t used for Example

85, it ofeg e i rsaRiceps Rt o R AR Bttt s host ed

to 60C and flltered whi st hot, the fllter cake was
washed with a smal | anD gL yater, di ssolved in

Et OH, and passed throu warcoal col umm to renove
col od-Fospykp-hyfliaxy+&amie X‘h—rlcP dinteshiw)- 1dvox0oklat li-dihyép- t he

sol vedit)enzmeewlemla&aﬁﬁe BULARPROSYE FCHRSoEH No: BKS)
uffICIe pure @Eybe used i n the next SH%MﬂmeéhOUt

Thiscogwpu qu pr@a@rfe meaHPh g PrgRegyre similar to for Example
90, Rrth 2thdy eactiyn ghiRliyioasntoliopiiemasd ncaa i@ th?arl®g, 9ol )
and p- toluenesulfonic acid (0.5g) in toluene (200ntl)
was heated under N2 with the H20 forned being
collected in a Dean- StaﬁkamekéMVer Upon conpl eti on,
the argant P3 4

drie OVer r‘

by ad

Thls%%ou@(@ﬁpb@g%d b% means of a procedure s1m11ar to that used for Example
di met hyl -1 1- oxo- 10, 11-di h

o, v&Fethngeeaaﬁl% [9510pF ?‘q%ﬁ‘]‘%(ﬁl%eplf‘}? Tindhs Hox i c aci d
(Conpound No: BK5) This conpound was prepared by means
of a procedure simlar t ﬁjgpsed for Exanple 88,
W th other reactlon con ?Wons fO||OMAng those knomn

1,9- d' nEt hé()la’[ﬂleplf?e(@ cllg)o;(qu'iojécha ?@&npound NO BL2)

dlbenzo [ I,4] di azepi he-b-carboxylic¢ acid n?
Thys: comgyndrwa%pr@mrﬁé) an alewa%ofpaf @Bﬁ‘?@ﬁe BWI%%M&S% or Example
92, PitRGEdd FQchoMEdrdictiols fldtvinSedsd Bfovmxiaté &t 90, Wi th
ot her reaction condictions follow ng those known in
the art. 20 Exanple 96 4-Fornyl-3-h day- 8- nmet hoxy-
1,9-dinethyl- | | -oxo- Exahpleddthydr o-
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, tl[1, 4]t hi azepi ne-6-carbox lic acid
(Conpound No: BLO This conmpound was prepared by neans
of a procedure simlar to that used for Exanple 91,
with other reaction condictions follow ng those known
in the art 25 Exan'pl e 97 4 For mes day 8- met hoxy-

%@Lmrﬁ @Hﬁ]@r'lcﬁo%ﬁ%??e(-}%jo&ﬁ%;a%u{ ﬁeﬂmpeg@& impB?) NJ hmm

ocedure sim
The c‘@rna@unsis*w ﬁr@frar@dé)nmeens i rgszcecwet ﬁmel%’@rth?teéé‘ﬂ qurExample

2 eﬁ&ﬁbﬂl&fﬂh&fig fseldreiwi Gd thigs &-RiMAmbify L NEomill-3, EYmEth&y-1,6-

dlmatiif‘o}WFO -3 Hlengo e HoKg orerinei ety g #eidxo- 5, 10- di h
'HINMR (Hiobeiz icle): 511, 4 @)CﬁieIp:Fmﬁ-I;b) gai o H)j z.5a¢d, dH), 3.57 (q,

i oy 1 S0, T CASUDS, #58 BREROTE M o1

1H)93, with other reaction condictions follow ng those
known in the art. Exanple 99 52 9-Ethox
yl-4-fornyl -3, 8-di methoxy- 1, 6-di net hyl - 11- oxo- 11H
di benzo[ b, el [ 1, 4] di oxepEﬁ@nFﬂﬁéQ?boxyl ic acid nethyl

est er 3(8@91@11@5&0@ éﬂﬁoxvah\éa)vl 4TﬂﬁmQDM]6CUJﬂ1@th%$l-@&6-ﬂaHed by
, |l ar t.q 4 hfi\ us(edj nBE\/fZ
xyliC gei vl ester ompoun o) )

ns 1 49 b
T8e Ebrhpmyﬂat/a’smreghféd)bymﬂearﬁ &- acbrrredidluoa(ymﬂaﬁto that used for Example
1, 4] di 7-carb
2 i’%ﬁfg’é@%n%%dg e AT ST S
§00MH21CPE 1) 3BY) 1. 192(t5]3H( d, @Pﬁl) 337 (g 6H), oHAT I, 3H, J
=6. 91%’252@ (s, %H%lz 4s, és 3ir), 3 37%& 18] éﬁ‘&Hz)'3 39)?7 (ﬁSZH?’ﬁ% 9Hz) 4.17

a5 §ior bonearin) 17%1291%5@?%91{) Qs (< T, 103 TEATR! ©
-4 fornyl-1,6-dinmethyl-11-oxo-1lIH
di benzo[ b, e] 11, 41 di oxep'#ne- 71- gboxyl ic acid ethyl
ester (Conpound NoBM2) ﬁ’g und was prepared by

rrean§9 thoavmcmgewoml\éﬂm Hameth‘d ltlkmto ﬁSeidarbmva}daHml e

The ggmpcpp}ndms prqpag;ezi lgy megtpq of Ja pregedgpﬂ,zglmﬂgr @gh@tglse R ifq)r’Example
2 ex% 'Ifgeglﬁemégi@dom%thﬁﬁe (6th i8dd r@pang 2HZ) 3.97 ( q, 2H J

Joovgud ol oy gt 1 ol $rgdih o2 age 310

2. 4%Ex%AB), 8.57Q%, 20, P=-E0Ho)X $YBLhIH, T =6. 3Hz) 4.03 (t, 2H, J=6.0Hz), 4.33 (t,
f di propoxy 11 H
2H &I be(%;Z ALS& %ﬁ)r%ﬁé%eﬁ é@?%c( l%QXyI ic acid propyl
ester (Corrpound No: BMr) The conpound was prepared by
means of a procedure sipllaseti@gat hat used for Exanple
2 except J[ol aci n% i odonet hane with i odo?ro pane.
D1bu oxy-9-ethoxymethyl-4-formyl-1,6-dimethyl-11-oxo-11H-

dibenzo[b.e][1.4]dioxepine-7-carboxylic acid butyl ester (Compound No: BNO)

The compound was prepared by means of a procedure similar to that used for Example
2 except replacing iodomethane with iodobutane.

'HNMR (300MHz, CDCL3): & 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, ] =6.9Hz), 3.91 (t, 2H, J =6.3Hz), 4.09 (t,
2H, J =6.3Hz), 433 (t, 2H, J =6.6Hz), 4.56 (s, 2H), 6.66 (s, 1H), 10.59 (s, 1H).

Example 103
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1HNWR (300MHz, CDCI3): S 0.98 (m 6H), 1.18 (m 6H),
1.72 (m 6H), 2.22 (s, 3H), 25 2.49 (s, 3H, 3.57 (q,
2H, J=6.9Hz), 387 (t, 2H, J=6.3Hz), 4.03 (t, 2H,
J=6.0Hz), 433 (t, 2H J =6.6Hz), 4.56 (s, 2H), 6.66
(s, I H), 10h518 (s, 114) ' Exanpl e 102

)ifi’bén%,'begﬂq AP\HQQQ&&& b*c%lﬂogwlﬂ 1&”6%&%{& (6%9881%' N& BN1)

acrd buty
The é@lﬁp@wdwawmedolw aledecf@onrp@edslrwmda%h@w@d {py dixample
2 exkcOt rENAIRd BdomeBUEERIthI6RIRkIaAE | odomet hane with
i odobut ane. 1HNMR (300MHz, CDCI3): 6 0.96 (m 6H),
1.21 (t, 6H, J=6.9Hz), 138 (m 6H), 1.75 (m 6H),
2.22 (s, 3H) 2.50 (s, Bkhmpl8.167 (q, 2H, J= 6 9Hz)
= 3

5. o1 LRI TN T
@m&b&]ﬂ@aﬁmﬂelﬂgarbggvlm wichmethyl ester ( Compound No BN2)

THE cng&IMas]prgpa‘ijédW Pxhastde a%@c&luge an?lalpﬁﬂh%l L%éd/ fcy"r:li"xl'ample

di ben 1,4] di oxepi ne- 7-car boxyl i c acid penty
3, waldtoh er(r@sﬁ%mlws f@ﬂ@ylngﬁ@seésﬁ%{yﬁwmgt pr epar ed by
"HINIRS(300MELZ, [ITRCIHAE! N €0 &i B Jork7 H) 1t (s s B, 553(@ $E0asph @, 2H, J

x 5%%2?3%?85 187 BCe GHRTD PR b | P RERD AR T

6- di met hyl - 11- oxo- 11 H di benzo[b e]

[ 1, 4] di oxepi ne- 7- car box nethyl ester
(Conpound No: BN2) The ﬂélﬁ%@qgg Ear ed by neans
of a %Eﬂlgémm&@xhhﬁ)llnaﬂ-&&d1Mmemd&+dfmm Hxldngioel IHOQ 3,

BRI E] 1 1 RAGLEH R LoRgiL 108! b QR dhaRey KoK

The gqqﬂ)ounﬁ Wag p(rgpar mgar@éof(asprogerqjﬂe §mglar ‘r(ocfilétzjrs'ed for Example
3 exZeIﬁl'ﬂZI)lamﬁg %oﬁﬁthaﬁé‘&vﬂh%%&tl{aﬁe 2H), 6.68 (s,1 H), 10.68

@Wﬁ@ﬁﬁ)é@%ﬁ%@ 1§H f’ﬁHgﬂ)M (tEﬁﬁ”f"o%ﬁo)‘G Y210 (s,

3H)r 8%5 15,631 AwOHyl 2H) J eX5HZ).13.97 (q, 2H, J =6.9Hz), 4.71 (s, 2H), 6.68 (s,
d N ] diro carboxllc aci d et hyl
1H), i@&@@ongg?fgm&q(é'\g{) Eﬁgwﬁhe corrpou%d was pr epargd by

means of a procedure simlar to that used for Exanpl e
3 except repl aC| ng [ odoEgglﬁ@@qow th i odoet hane. ' HNWR
(300 CDdl 1. J 7 1.47 (t,
3H 0 C 0 d ¢ v XO' 5
(dﬁben2dﬂb eJ[lzmd15kEt)me-3-c9r'bo&ﬂlac a?Hrﬂ DrbDvBesgeh'IZ Eoméoﬂn]d s, BN4)

T%g}:(’irgg usn% \%aﬁ)pre%t%d 1916%865% [Ef)g%i;l(lre n%?ﬂgﬁ t(o that uH%d for Example

3 excdptfrewimc}ng ®demgihanelwith igdapiropsnkry | - | | -oxo-11H 25
HN@E*G@(HOM@% [claé%g'fﬂ%@@ n?H7J‘ C@%ﬁ%ﬁbb% @P}? ﬁ*rgg@ﬁy' 1.78 (m,

) S s B et & 3t Ph e e Adada or ety 410 (.
2H), 6.68 (s, 1H), 10.69 (s, 1H), 11.38 (s, 1H), 12.18 (s, 1H).

Example 107
9-Ethoxymethyl-4-formyl-3.8-dihydroxy-1.6-dimethyl-11-oxo0-11H-
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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3 except replacing i odonethane with iodopropane. 'HNVR
(300MHz, CDCI3): 6 0.99 (t, 3H, J =6.6Hz),1.20 (t, 3H,
J =6.9Hz), 1.78 (in, 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 302H) 668(3 1H) 1069(s 1 H, 11.38 (s,
1 Bmethyl-4-foHmyl Bx@rd ) dd*tbvdvlriecwwllH-

ﬁanQ@Wé] I'41 ﬁlgéthn 17 ]cllrl:%xghcg%lﬁ‘ }S!antbl ésfe?)f@oﬁlagbnd No: BN6)

Tég F@mp@mpwmen%ed wawfwoe%immdawhﬁws%f@@xample
3 ex@¥ptHEBdIRutiHg i8dRNQRARULEh RIdBprdnet © that used for
Exanpl e 3 except replacing i odomet hane with
i odobut ane. Exanpl e 108 54 9-Et hoxynet hyl -4-fornyl -3
8 -di hro-11, 6-di net hyl Eddmplkdo21 H-
e?%”l%o blc %'yi b 441H¢c98é° 4%d?oxy%{eﬁl yld &&e‘%ﬁv‘? 1Ffeo%yf 1%

ester ourrd colmrpourtd was

neansﬂ;@n_auﬁ’lﬂcﬁdmemae-ﬁrdamoxwhc améi@me@@d)i_al‘éﬁqal e
Thd c%fé%@ﬁ’ﬁd %Hpﬁltebﬁl%gl 'bggnéa‘ﬁg %F@??@d&ﬁul‘é" $hildrad RENE AN Bor Eample

dr OX]
51, wﬂhy&%wﬁﬁ%wmzﬁw@s é@lmlﬁgrh%qkw mthe alal benzo[ b, €]
m@mmt NE=-BMVED)boxy 1 6 ct ael ¢ <7Cmpoursd NosHBNOY9 (s, 3H),

are ans of a procedure
3.5% Fqn?‘ﬁ fp?gﬂ%}ag%%dﬁe ]r@e 10 51, with other
reacti on conditions foI I owi hg those known in the art.
1HNI\/R (300MHz, d6- DI\/SO)E Q,gél 3o (t, 3H J =7.5Hz), 237
3H), 2.79 (s, 3H), ,2HJ75HZ)466
fEthmmmetkml,ﬁqS-dﬂlvdm 1 @»ﬁlﬁn@thvﬂ hltoxor4-pberstlgmpomethyl-11H-

et hydlbé%lz&‘odé]h ﬂﬂm&@ﬁiﬂe b. c@r%’x‘?ﬁ‘é Byl (€bmpound No: BO1)

- 0x0- 4- phenylam n msthl-

The; CB@ﬁgwcﬂ Was RIEPAed éi)é]éfi?tnﬁ@f ?Pé%ﬁe%fﬁ similgrdp dhatargrb i dExample
18 eBdOeptB@léc)mgTétﬁarﬁﬂHm@um\dthmﬂufer epared by neans of a

procedure simlar to that used for Exanple 18 except

repl aci ng et hanolamne with aniline. 20 Exanple 11

4- (Benzyl ami no- net h) - 9- ERoxpledilhyl -3, 8-di h dy

4 &?%zéllaginfy 1581‘110195'9 étho%ﬂetfl\;lltk 8- dlhvdroxv-l 6 dlmethvl ll oxo 11H-

enzo , ] 11, CII OXG |ne -carb
y "5 K ‘ A1p > FOS ,r:g 02)

(

»—4

TBé @Gﬁﬁéﬂ’r@ \ﬁésrﬁrélﬂﬁed lS’y h@%soé&lﬁre@iﬁ‘i ® thé&s@d( £ Mxample
| aci n et | am ne h benz am ne. 25 Exanpl e
18 crgept genig ine 31t b Pﬁyl&WB -1, 6-di met hyl - |

| - oxo- 4- [(2 pyrrolidin- I-yl-ethylam no)- nethyll-I

| H di benzo[ b, e][I, 4] di oxepi he-,{scarbox lic acid

(Conpound No: BO03) ]\éxzpmf;ll% 1?2
9-Ethoxymethyl-3.8-dihydroxy-1.6-dimethyl-11-0x0-4-[(2-pyrrolidin-1-yl-ethylamino)-

methyl]-11H-dibenzo[b.e][ 1.4]dioxepine-7-carboxvylic acid (Compound No: BO3)

The compound was prepared by means 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-o0x0-4-[(4-sulfamoyl-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, de-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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The conpound was prepared by nmeans of a procedure
simlar to that used for Exanple 30 18 except

repl aci ng et hanolam ne with 2-pyrrol-I-yl-ethyl am ne.
Exanpl e 113 9- Et hoxynet hyl -3, 8-di h dyrox
-1, 6-di met hyl -1 1-oxo0-4-[(4-sul fanmoyl - phenyl am no) -

nmet hyl -1 1 H di benzo[ b, e] [, 4] di oxepi ne- 7- car box
1, 4] di o( Conpound No: BO#) n‘?e-ﬁlﬁ compound was prepared
by neans of a procedure simlar to that used for
9- Ethoa{ﬁgqg@ y1-p.8-dilyyds sSrdimethyhr4d{Irmef fevhgthylamino)-methyl]-

Sl}llcfx@flllkla&[b%%f [, HN\@ dﬁ(ﬁ(@@l’%@%éﬂ@(})@“@@h{i ( @oﬁm@@n(( No: BO7)
S,

%nggp%r)d vgfasg:get(aged I@;:gtlea% oAg [(rgcedggg s1m61ar7g> ttl tﬂ;seé qu)r Example
18 ekcGR répdacidttthakrSantini JxithS5 miaxghwiihet-illlethylamine.
9- Et hoxynet hyl - 3,
8- di hydr oxy- 1, 6-di net hyl - 4-[ (2- nor phol i n-4-yl - et hyl am
no) - met hyl ] - Example 115 .
9 %%h&&ﬁle%tﬂvh"'acﬁ @iﬁ%%&@ 1€é Ehhe@ﬂvq'40%&%9&11?4-%{1&{9%1)/'1'1 Sxo0-11H-

. ound : [Ae conpound was repared by
rrean 1 O d -- rqaghoxy He agid{ Compaun .O@E.Q)m e

oo eto

T1|18 c@ﬁ‘tﬁ@ﬂfd W@wrmré&bﬁh@mt&r@rl‘i@edﬁkd dimilar to that used for Example
ol.in- 4 th Exanpl e 115

18 eéc%)( ﬁg&% W mlne ¥>v1t% morphohn
BN (0dHZ d6—DMS@D Ry1.08 ¢t( sidr bh@ PHry, 2-3fl (seitiy 2)590s1 3HX 3.06

BT B Ahing B> HRl: HE TSR TR SR

means of a procedure simlar to that used for Exanple
18 except replacing et hEgQJn gtlm@ wi t h nor phol i ne.
t

OOt i Ay iy a0zl s g -1 T
=6. 9 HﬁbenzB[bSél[l( 4],d104§bb1ne-4 éh?bdxi‘ihc 2<|:1|)1 ( CémﬁBur(dSNo 23'92)

ngl c?tgég)i_nld’\%qs Cﬁrﬁ%alr%ﬁy Jiniegtbsxo _a&reﬁq%bléer %nglﬁﬁr_ fo}lt&liit))ised gorl'txample
18 erxedzmyégladiﬂg—ethdiotha&rnineﬁnbthq:]i{)elaﬂﬂldi oxepi ne- 7-car boxylic

§§2ﬁ?ﬁ n P mgtgh r
neans yr(gc]gg“(g ol Mtht c3‘?lgﬁt hat dzl% %p@%gdz %gs 3H),
2.9000, 49, é%&éﬂ»ﬂﬂ éﬁ%?iﬂiﬁg“ &8 Kafb). i 1. %&H%(&e?rfb)zﬁﬁ (s, TH).
1HNVR (300MHz, d6-DVBO): 6 1.16 (t, 3H, J =6.9Hz), 238
(s, 3H), 2.72 (s, 3H), .2.90 (t, 4H), 3.49 (g, 2H, J
=6. OHz) . 4.18 (t. 4H), E‘?‘%@plfsﬂ”m—b, 4.68 (s, 2H),
4-@ed-Bufd aminoHhethy Bpoadthde/niet iyl 358- dlhvdroxv-l 6-dimethyl-11-oxo0-11H-
fo)((t ?c{lﬁe 8Fbyeﬁ%1ﬁ1oxg§1§1hﬂ gaquxv i 9%y QE%m%ound’ léo dl§193 )dy
The bemlz@iﬂd \@e]s[nrmr@ﬂ bﬂ(mpamseofh racdslore $iingdaniei tHat(\Gedrpuixdmple
SRS by means of a
18 eN@e tqs‘gﬁarcéné;t&}rln | ar tﬂgq\tl tért%g dﬁ?igl?' Eian‘pl e 18 except
repl acing ethanolamne with tert-butylam ne. 30

Exanpl e 118 4-(4- Benzyl Emlﬁ@ea;g n- I -ly
4- (metty\al pm%r.a%ttrn t&w% ,9 etﬁbxvmetﬂvldin dihydroxy-1,6-dimethyl-11-0x0-

llH dlbenzo[b e][l,4]d10xeplne 7-carboxvlic 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, d-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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I'i Hdi benzo[ b, e] 11, 4] di oxepi ne-7-carboxylic acid
(Conpound No: BP6) The conpound was prepared by neans
of a procedure simlar to that used for Exanple 18
except replacing ethanolam ne with benzyl piperazine.
35 1HNMR (300MHz, d(,-DVsO): 6 1.06 (t, 3H, J -6.9Hz),
2.30 (s, 3H), 2.58(s, 3Hxam@e409 (m 10H), 3.80 (t,

4- [Mclohéx%%leglﬁi'l al?n"ao)‘ling’[gylﬁ @L%%me%h&% fg ﬁrhvaxlfva- 166 agnétﬁvl 11-

ThéI b@Mg&Slﬁ?@ywa]s &e;ﬂiré@ﬁﬁﬁﬂeans' ofla procedure s1m11ar to that used for Example
18 X0 11H di be @éﬁ@’ h§¥ g i ne-7-car.boxylic acid

IR hangis Y g ﬁ’a C\RR W&B%ered by means

of a procedure simlar to that used for Exanple 5 18

except replacing ethanotaﬁk&glﬁbth cycl ohexane net hyl

ani ne. Exanple 120 44-f '
4-[(44Apetplaplicoyplany faind ng}- mathy wenaxtyhly 6-dBmethyl-

81‘1 ddx'oyﬂ'i{)&%eﬂzo[@eﬁll m%fl(g%lpme 7- carboxvhc ac1d (Compound No BP9)

11-oxo- 1ITH di benzo] b, el [ I, 4] di oxepi ne- /- car boxyl
The compBpmsRIcHse lBP@lf:aqsoo 'IaH%FO%‘?Sinf‘o% amsthﬁrt@%if%aixample
18 dR¥epregilscisy etBardla6iad Wit [Shdbryl@hinophedhmiused for
Exanple 18 except replacing ethanol am ne with
p acetyl am no phenyl am ne. Exanple 121
[(3 Cyano phenylan1noExmnpmyB] 9- ethoxynethyl

TRE cém ('SLﬁﬁes%ér;ﬁeﬁdréH ﬂ)yafneﬁﬂ’s offhaﬂroé!e?i%fje ilf?l'ilalEﬁquE’tl L%ed f& Example

except repla ethan lam ne wt

18 excen aeRia ﬁﬁwﬁa WOPRSNPIMGIEL hoxynet hyl
-3,8-dih dy rox -1, 6 dlnethyl-l | -o0xo0-4- [(2-piperi
din- I -yl -ethyl am no

| H-di benzo[ b, e] [ I, 4]d|0§§%ﬂﬁ8q¥&carbox lic acid
yoethy A Ve 6-clomptbyih Ul -ees-44 (22 pigerdinblyylaghylgmino)-
BleuR BT 05 a]%uﬁz%rﬁ b |4%10)Ee%n{eb’ﬁtcalﬂﬁ>?\q1,c a%[d :%luﬁd N% BQ2)

Tﬁ; Eg@pqa}%daﬁqsrf%epalﬁ\]?ﬂn@ rog@umlar tg th}at]g@e({ for Example
18 e:))l replacingétBanolaknids with 2- ﬁztrldlg % étﬁ ladifle. 25

Fjootidis oidvisll 5B pia L7 sl gk Ty b adafn 310,

2. 75015/-3H) 3.49 (q, 2H, ] =6.9Hz), 4.62 (s, 2H), 4.68 (s, 2H), 6.77 (s, 1H).
1,6-dinethyl-ll-oxo-4-(pyridin-2-y|an1nonethy|)-1lk+
di benzo[ b, e][ 1, 4] di oxepi ne-7-carboxylic acid
(Conmpound No: BQ4) 30 Theamplrgddnd was prepared by
9-ERASheBly1-3 REACEIN) S MR- 1l %XBMFQ\MI%E#Z Y miFX @AY B-11H-

18 except replaC|ng éthanol"anm ne wt
lerH diogeRiner’ cabpxylic acid (Compound No: BO4)

Tae E&hpmt\bas éﬂépe{réd”rbyt m@al@; cme;msb@mmmﬂmohmr@e@ f@liHkample

18 e G BT g P AT S box 11 ¢ aci d
(Conpound No: BQ6)

Example 124
9-Ethoxymethyl-4-[(4-fluoro-phenylamino)-methyl]-3.8-dihydroxy-1.6-dimethyl-11-oxo0-
11H-dibenzolb.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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The conpound was prepared by nmeans of a procedure
simlar to that used for Exanple 18 except replacing
et hanol ami ne with p-fluoro-phenyl am ne. 57 Exanple 125
4, [ (4- Am no- phenyl am no) - net hyl | - 9- et hox
yl -3, 8-di hydrox -11, 6-di neth
0x0- 11H di benzo[ b, el [ 1, Bkxathplké@b ne- 7- car boxyl i ¢ aci d

4 CORBOMIh IO e i i1 SOBROURSL NS, %ﬂﬂfaﬁs& by dm%aﬂél 11-

a qroceaure Sl m I ar IO I7naI USGG TOI'

Tﬂe @Gﬂlﬁ&mdl-:@i@gﬁelﬁréc?@y ﬁl'eﬁsr@%yﬁ'@&éﬂiﬂe §m11§r Q)l thé’tq{s@d/ fé]r Example

me i m di am nonet hyl
18 Ry gt e R ng PR By s Gl o e A

(Conpound No: B09) 10 The conpound was prepared by

nmeans of a procedure S'ﬁ‘&ﬁ@.196that used for Exanple

18 except repIaC|ng et han mne with 2-am no

9 it O ‘ ~(pgrimidif-2-ylamBigmethyl)-

‘7 'f_’l"ﬁ-)dibegﬂ b @:ﬁ’l 4?Pcw>xen%1”f' CQI%?X@E‘) acid ?C(ﬁl%(ﬁﬂd I\%HBQ9)

Tée zemmndms Pri@r@(%}hﬁlleé“sl@f?l moadﬁfs(g}wé@mﬂ t‘ﬂatslsgd frExample
18 est¥ept @placlnetHArdERerhivk with 2-amino pyrimidine.

%Nﬁ/ﬁﬁé%ﬁoé’f%? o B B T Y SR 280 6 7 Aot 31

3.59\@;, 2BRL¥7.7He), ddife,21), ha$ (pr2éPad.efl (doy2e & (of, 28).
procedure simlar to that used for Exanple 18 except
repl aci ng et hanol am ne with piperidine. 20 1HNWR
(300MHz, d6,-DVBO): 6 1Eisnple 123H, J=7.5Hz), 1.80 (m

96]lz'ﬂlox'gmé‘tﬁﬂ(§8 d rox% F@-(d?meth%l"ﬁl’ o;gb 1J(D{I)Er1d1ﬂﬂ’-v}}rre5h\4) 11H-
2 H) b & } 8 Bli

Thécélﬁpcbl}dd \ﬁas&rrébdﬂedibylﬁl.e@nmﬂmmyédufe ol i (254 for Example

i b oxe |ne arbox lic acid

18 ¢ &Iﬂgfﬂg %hmYé%ﬂ%SUH T%e conpound was

[@ﬂwa(ﬁé@l\/[b@zl_ dEAMS O 6 hl©ﬁoﬁédtﬁ7e5}$a)ni $Cafm, tedl)t héd (suBtdxl 2.76(s,

e 0

LS| Gothe T RH2Es Rt ERPERE (SHERREN 55597 ¢ 1t

9 Et hoxynet hyl -4-fonnyl -3, 8-di h dy

rox, 1, 6- dlnethyl-ll-oonkA 16123

1 4I ]

dﬂf‘fﬁﬁﬂ(ﬁﬂbﬁﬁflbﬂdlﬂﬁaﬂﬁe @-fcaiboﬂfllmaﬁidl dEneshmmate (COmtbhaﬂid Ns€eBR3)
Thfﬁ)?:rarrn Qp rgngsdg e\(l)\ﬁareﬁ%gl ee El %' eﬁurgr ﬁ?r%mtgagused for Example

OI‘I am ne ori

61, xhopiee r@B@OIB@I@tEtnhéodmng]wose 1¢n¢\®mnwhe 3rt8-di h dy
roxy- 1,6-dimethyl-11-oxo-11H
dlbenzo[b el[l, 4]d|oxep|ne 7- carboxyllc acid
et hyl ani de ( Conpound NoExa&redy 13he conpound was

Pr epy- Emokzymmam-f@lfm@m QIhe B« - 156- Eﬂnllélhvlt 1Qa-éat1used

@M ne 4 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-oxo0-11H-
dibenzo[b,e][1,4]dioxepine-7-carboxylic acid ethylamide (Compound No: BRS)

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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58 Exanple 131 9-Ethoxynethyl-4-fornyl-3, 8

-di hro-11, 6-dinethyl-11-oxo-11 H

di benzo[ b, el j1, 4] di oxepi ne-7-car boxylic acid

nmet hyl am de (Conpound No: BSO The conpound was
prepared by nmeans of a procedure simlar to that used
for Exanple 5 61 exceptxampkdding di net hyl ami ne

Ny Q" QR demdl. b0 ARA A BIHL B OYK-AE Al o FHAIP! @

El hOX
g_bgrg@@b nU IL.41c Omw}/eﬁ-cuboxvhc ac1cf methvlamlde ( Compound No: BS0)

Tﬂé E@rﬂﬁ&[ﬂ@ v@is[&eﬁ’alréﬂ Wﬁ]@hﬂi‘s@oﬁ £ diin®laP@ tdat used for Example

o GO g g by Ga ﬁ%&cﬁ'%?l‘fxﬂaraw&@eﬁf’p%@orﬁe

simlar to that used foEx&mplepiB2 61 except replacing
| h .

(4 nethyl }M-pera2|nerdoﬁﬁgdagqxijggj) 15 oxo-1

| H di benzo[ b, e] | 41 di oxepi ne- 4-car hal dehyde
ThespmpeY Wes: prggsﬁd hvh@e%ﬁfvzf&macwgge isméﬁrawéaawemr%iample

61 tepd réyl .e%i&hﬁtwlmlhamza@cﬁlbﬁﬂe usac- ﬁl@fphﬁﬁmlfbthy@élmme
except replacing dinethylam ne hydrochloride with

4- met hyl pi perazi ne. Exanple 134 20 8- net hoxy-
1, 9- d|nethyl-ll-oxo 10, Eimﬂpmydﬁo 5- oxa- 4, 10- aza- di ben

anﬂX@d&HﬁhMﬂmonﬂ ok sbdehmde N
Tﬁé %&ﬁbéﬁﬁﬁ WA ﬂ?@@%d s(m&edu@ilmﬁlgr ‘EUYHE%' t)sed for Example

t hoxy- n raline ( wer e
61 eé&]‘%:Péﬂque élﬁ@ ﬁgro‘?ﬁ@r%wetéécmﬁfg%%@@fle was

heated at 150 C for 96 hours under N2 at nosphere. Upon
conpletion, the reactio ni t was poured into water
and extracted with ethyf™ @FQES The organi c | ayer
wasmethbsie ti@ahimethylyd bosd- 19) Il HlilgatroHSasxact, Nabi@OSibeoazdporia, d]

and - sat ur g gy, ffi L faes. b@r%lcde[chd%@oﬁl\é‘éﬁncﬁﬂﬁyﬂ*’rws MySO,

filtered, evaporated by ry evaporator and

Pk i é’dhygyowﬁﬁmﬂ%w@m@f%gr(ééwnqlb gamde ¢fheoraesimethoxy-2-
met 1Béhziéﬁam1%9(Flgﬁlop/qbasddlééommhﬁ DS Rhowe (ﬁhﬁ@l)}’@ﬁl (0.1mmol),
] SSOl ve n nmo an irred
4,7 %qtm@h ela?mn ﬁmeﬁ?igmm@ e W %mcfdﬁﬁgm%n £ Wptpes The
reactiont madtire edavitelred X 1%0 Qt & Whouﬂ'shan@errer pitinasphdre. Upon

comg)? tlgu,c‘%ﬁ%%ﬁz%:lgoé %fl%g;re? {xlzg rrgmlfr§9 ]mtg V\%It ‘Gl ‘Ergc%g’d %%Iethyl acetate.

rom above S
The( preBmeplayeramds HOBsequenthsdshedverich sdivsaod vl‘é@HC% Get@iog and

satuga%ﬁ )c)rlﬁE‘ A ddGrik e %%IJ Qﬁhy\ﬁ’?tﬁlss \%ab? drigved nb&%ﬁ)ratécp B a rotatory

'etion, the sol"uti on S ‘evapor at

evan%@taf m@p@f@ﬂ&wpmtaﬁuomtqgfqp@m t%gwe dhedasired Product
The UTRIL (@B YomtaBod #&p Whedidasiddad 3RiodaUGDST sdhxa3al),

and st:?rsred gxgernight. Upon completion, the resulting solution was neutralized 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, (5ml) 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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2- Chl or 0- 3- hey- 8- et hoxy- 5, 10- di hydr o- di benzo[ b, e] 11, 4
| di azepi n-11-one (Conpound No: BT5) The conpound was
prepared by nmeans of a procedure simlar to that used
for Exanple 88, with other reaction conditions
follomnng those knomn in the art S Exanple 136

4]d|azep|ne 10- carhgﬁﬂa dq@;@;&ﬁbnpound No: ABT7)

The conmpound was prepared means of a procedure

The gpmpeundgvasHuepaiekly mean a@nﬁfp@edummméar tofhitrised FaExample
88, (vitBGtHeP Reab@RiHEdndans Folldvans Rbsé RAsen k@At n the art.

Exanpl e 137 9-H d

r oxy- 3- met hoxy- 6 0Xx0- 6, 11 - di hydr o- SH benzo[ e] pyri do[ 3,

2-b][1, 4] di azepi ne- | OEgan@aHdéhyde (Cbnpound No:

ot her reactlon GO} Ady
TRE L cFE’;?'H]%hﬁﬁbdo b§é21k1?é ﬁﬂ'l 13 %Qc‘ L%E’&’ﬁi % 1
gra?? é?ﬁld 20 C ggﬁ%la graC|1 . I R
134,h eﬁxe&Eﬂaatf%w@ghtrpe%cékowa%th%kwrt inrfh%a The ext r act
was concentrated into extractun1(2309) then m xed
with silica (200g) and urlflﬁg silica gel colum,
gradiently eluted with CH (100:2) to prOV|de
- H&Hli(levésmathomy}bt(ﬁcom)W\l}'dihydfbhﬁﬁb@hulﬂemdo[3 2-b][1.4]diazepine-
recrystalI|zedlqC%%hggﬁiggﬁohgzggégjnB@%ypound<33
about Q)
Tge Eempynderasyiirepprébbyripieass, @-adiragadivesimilastoghaespg for|Example
1342V51t969161' rdactibrididRanmal ikl |\%Qﬁw§4 HAR%RERIthear{- car boxylic
acid characterized by 1H N 13C NMR, HMBC and ET,
the nol ecul ar fornula of which was C20H18019. The
structure was as foIIOEﬁmnﬂﬁlisi O CH33J Oa o0H

1 1| 3
chfgBsy Ho Sptet Bl iy g o W 1y I5E e
Clatlos({aCe3yilis (B0 WHIR(vaHgrcoRcd(H3)%0 ﬁh)a.na:b( @29 fimes. The extract
6 7
wasS eyl ol ot fsbeychi e G ifch Q0F A pprifed on
silicg gl Qolulpglg@dlegtﬁy eh@@( ‘gyg }ggg( M;OH @g@@lgoprowde a solid as a
Whlt%%% } . The2R(id Was r@%étﬁ@zed BB etond88 0BIN ¢ ulla)GO (about
2

W= oM B O R CH OO T
oxo-11H-dibenzo[b,e][ 1,4]dioxepine-7-carboxylic ac1d characterized by 'H-NMR, “C-
NMR, HMBC and EI, the molecular formula of which was C,0H;509. The structure was
as follows:

'H-NMR: 1.11(3H), 3.45(2H), 4.53(2H), 6.82(1H), 10.59(1H); "C-NMR: 14.5(CHj),
15.2(CH3), 21.3(CH3), 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).

2
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Compound F7 isolated from Lethariella clcxdonioi des
Let hariella cl adoni oi des (25kg) was crushed into

pi eces, and then extracted under refluxing with 75%
et hanol three tines, with the period of 3h, 2h and 2h,
respectively. 5 Total amount of 75% et hanol used was
500kg. The extract was Ekdmpledd9and concentrated under

o ﬁ@%ﬁﬁcﬂﬁ’k‘éﬁ%&l&@o&l We%a‘%%glfaa&lb}iﬂ%zwde%kg) The extractum

resus ter, extracted with ethyl
Lethewwlle ¢ ﬁfl@@c)tc{eﬁe@SkgO 186 aTuphedh ke sk apdrthgnpextracted under

reﬂt(xlng';lﬁ@t)n B4l eﬁﬁnolatglkb%oﬂﬂlﬁedo Qith @.- peiﬁb@ 2Ry bh @ﬁ@@?t f%spectlvely
Wwas | SSOIl V n anl C ven an
Torflagn ot dhgitego st ves POgke Jd frrab gignirated
undentedhbinpiessuee it atxedctumd €. 24g). rHt&Jeﬁchcprreswr @sispended into
vl 0B8R A st AU L BE N qup o
aquensts lpodionAfThe ethiyhhcetate phase d22ig) evasalissalvell en wasrgasivasoiedt and
m1xledf‘ttﬁ’or5%ﬂ§9 %1%11%@1 éﬁbﬁfg@@)@@% nTé%ﬁ) Ca‘,?llduﬂﬁ'@n \Q@ﬁceﬁ{rh‘ttegqlnder

redLLced prrgsurg to @rygess]_@be siigp o (|1_)ng %(gOp%QvO( qngg])@n@ &P@gﬂz were paked
intofd &’(ﬁu@lﬁr(ﬂ)@%llb'ﬁcn?)' By aRV&,mé‘_th&i Afftélf BuhcEppocedi®, k-sBmple was

h d
wSSRTLMAALE 571150 SOMPUNL 15,085, SOEEP ARGST o1
CHAGH tMeOH (106peat edl§O: 3Ti6eLf1(]Ot er @(L d00f £0,WBB) respectively to get
{
five (C%WEIQ\AEZ ﬂ? %];E @c??%é Er?o;i"e o%geéonﬁalrgﬂ% he 8&%@&’ %qulpound
waSp@@dgtmp@ uaderdredu¢edNVRSUCDE! Jyyness, mssgtye(l iM, m@hanol and filtered
repe@t’é‘dﬁ) e Q@tefelngtélﬁ WhS Q'e@ystsaﬁ%i&:ge ok CHgCl 2®H @o 2%@[ a pure

comﬁzpelyd Brodimd igh yas §har90tereﬁ§) Y Sﬁectmtq\lmwwgyl
TBRMR (DAY):5 1183 (H, 6 OFRY) 1@@4113 s(EAD), 650 OIFD s (H;A)620 (1H, s, H-

2 3]1%@&&%% %g?%é? @11’)1 %ﬁéf(gﬂ%c 4;1)23 24(3(:19

CC9dR, (CDEB):B1 LE{04), ,11m((92)( 4. 9@3;3)110 3@54)1122.3 (C-6), 107.6 (C-7),

154, %gc %5}%365 E & o), gll%}] g@lt?)t ?'@981,?14%9 (@3a), 219 (1-
OCHk, @2k CDpKéﬁﬁ@Cﬁ@*D%’ shi ne salt of compound F7

was shown in the follomnng equation: 0 O ar gi nine

HO O 0 Ovw McOH HO O %IOCCI]—ICCDArgH+ NH

H Argini ne= H2N C%QCiE@%@%%ghi N H2 30 The process

was as fOl|OW&Eh&ﬁBgWﬁf@ﬁmﬁﬂthgﬁﬁﬂ@demfFGharged into

aT}l% procesg or% 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 (1mmol) 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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bottom fl ask, and an appropriate anmount of ethanol was
added. The m xture was heated as needed until the
conmpound F7 was di ssol ved conpletely. A solution of
L-Arginine 61 (containing 348ng L-Arginine, 2mol) in
wat er was added, and the reaction m xture was stirred
(corft@ningr3dBmegrl-Ahginiiet Zmmnhiic water ives falldeslk anvhthe perctipmtroxtare was
st1rrgd: %Ibﬁfdi‘her aqd %&fﬁj g Wﬁ’dﬂ e ﬂ’c’fﬁkt Qa? P{Jto nth Qﬁr?déndatﬁ)f added dropwise

Ile stirrin

withyp é@ludpqmcatné@f dipghey] effes oviplat rmunﬁﬂlq éfOélﬁcttwaSapﬁeélpaated The

predipte §a4 fitered Fxaratiencldlk Preparation of tablets and
capsul es conprising conmpound F7 1. Tablets conprising

conmpound F7 Amount: conmpound F7 25 g, starch 250 g,
starch paste 50 g, talc powtleie 161 g, 10 Liquid

ffi I.aht | L .
ot ocedur o B OtREes a1 Bt S CERBURL ORI SIEE ¢ ne
cbnipblgtscborprisiag cogwowndF7 nto fi ne povvders and mi xed

V‘Aﬁlldud-l/ %0 E)OltlIQp F§ L st%%ﬁ%@ng O&G ¥ £S§E§O§\g REShEwder 15 g,

ke soft materi
IA@BB?@W@@@G§$065§§Ed@OQW@k§dPﬂmﬁbterlal through a 14
MBS pBste @8 - foll NBe Prepatdtios Weshowdr a2 eblRiws? Qke @Bﬂhpbﬂﬂﬁi F7 was

1 h 2 h
sro il gL eR S /A RERE B bRy RETRE Staich paste
wasraided o ngkstsaftahatepale Gatanubel werel@04i0&Chy passingtie soft material

throﬁ‘gﬂ\qe{4 ﬁl‘d?ﬁj rsd)rggn %dahtﬂg% QJePea gﬁéd laﬂ 700td1 AP 'd%hd%l m%dggs were

sse screen
passed tbisugh @ 121 éleslp sedercts Sllmﬁeth@ aranadesyAExingetde fesanules with the

remﬁﬁlﬁ%t dteﬁgh ﬁir%ﬁ@@& IOBh@O b Eal@f)oﬁd:dr a}i%rbil%x‘vﬁﬁl Lﬁﬂﬁd psraffin
psul es

rans
thorea&%&s R PR pa%e%@aeﬂ%h #712231681 Sargalh dpoIoise 19, ‘obtain the
modmﬁg powder 159 1000 capsules in total; The

re for ar on _i.s, shown a
155 s S ol 8 SRR Flab8%s | T BT Aoty Tftebss 25
mﬂh@wmsmﬁ3MMﬂ:the starch honogeneously The m xture 25
9&%& sh screen, and then m xed
ﬁﬁﬁgﬂg redg tggd and talc powder
h/ém@gétn eneeund Ff g stch 23he, ﬁ@lﬁmwéervda% P seagsules in total;
t o ﬁéﬁﬁe@uré‘]foffﬁﬁ@ pRpafilion SIS PBWn A KAl tHOCom I)lhdd F7 was

ol O i o PEOH 05 e 2ol [ e FELTEH. i
wasma@séd (Ihmug'lhe 80apshlsereemsand skeh fﬂlDd'Gdtheﬁﬂlb ngmalinalRestash and talc
powdele hggln%eq%%uﬁﬁéx B :l‘eVSle,l]_J[lji_lgg%XQUr% Was aszsgckftgr%ugll | AR nylon

PEr cap
screpg,odiedl et l@ﬁduIEdttrllaoweILeomartl lelbek)vcﬂé{do“ﬁhealsclgk V\(asﬁl@)i into

blco‘f@ﬁqéﬁ&ﬁé}ﬁ%%ﬂ? +BbBGESthe gﬁ;dth@tct ed with ethanol 35

sol ution erent concentrations for 48 h, or
he Jhesapswdavay Bsed for treatingr{liabetes. £he pentert of active ingredient is 25

milligrams per capsule.

Example 142
Hypoglycemic 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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wer e conbi ned and concentrated under the reduced

pressure to dryness, obtaining the crude extracts.

The crude extracts were resuspended into water and
extracted wth ethyl acetate (EtQAc) to give the

et hyl acetate phase and water phase. 62 Genetic
sieretiasponisncdusbmbetss ob/obming eeraypurehgsed floaskbdkfondfSA), and

mai ﬁlléﬁ @a Sbﬁffgcﬂétgf{%mﬁ&%a%? QQOC 'ﬂgﬁléoggr': 4|§ f%@% 11ﬁ1¥n1nat10n 150-

nmper at ur e: ['uhi nat

300115@ 1281@011@2 lightddars chiela) Hasige %l@aid Ighlf,c)@é@ wps dﬁ&smmﬁ@ Tor 3 days

conl\?r'lh&ﬂgl gxlvh’éhoﬁl@ MRS Wit er Weaahld. Wh@nﬂ@yﬁerecg}ﬂhﬂ)édiui(ﬁb@ tr}éatment
en

7 weeks old. Th ro
groyi g %91@3{“ ikl e ronbhicearting I e (ehulia Ah@rBIdd. The
two @eclsupg rvmn@)tdrammrdd Dgﬂl&@wtlhﬁhﬁl%dﬂat@plﬂ@é 6001 Iﬁlg/klg) aifea solution

of O ]hase @(Xﬁl agdﬂtlgﬁ)slle SJe?HYéT% nlcg pX‘]’g’ E%%ngéksagﬁh?%%lood

Glumsari‘kv trmb )wew@gpemwd/@lgylarldnméh desulty sticorn @ Tabéks. After 18
day£aat 'fﬁ@lngl‘t@&ﬂi %lgcé's%ol%gell SVEk Sk 1H1tﬁce éﬂé@tﬁ?enf'?ﬁﬁiﬁr@gs reduced

reuaré results shown in
signifaspatly P Oﬂa%tcpﬁl@aflﬁfid@dl t@ﬁmfcs%f‘emv@v@rfheoqonfrﬁlsgrﬁ%e in
the treatnment group was redmpds 10 significantly by

20.4% conpared wih that at he mice,ln the_contrjol
group- Table 1 Odn\/ QrdﬁM 8 24/ a’y'—'\rln\/ §§ i‘ﬁ\ld@‘}lnl 18 day

11.61. 6 12C43atrdl 12. 83. 2 11. 41 5 12 11.4 Fasti ng Bl ood
QuUP, @ 3'093?163@5"1 vl Hrﬁébérelﬁt“ﬂ?-ﬁ 6. - 833.21 17414, 22 or1.4
Fa H@lplilog) 9 uou = ou P<g-—05 cotpared—wirth—the
GlmckmM)g;du@ImeIExar Ig% 15 Ef gs of t1he
hept acycl [ @r&?[;rpoun(rgléﬁ él Jbo%E{J t];&@]i% g’lg?-lLlik 9.6+2.3%
Adl | Y e ©crr1ect Ul lIIC L.UII[JUUIIUb OT1 UdbCI I e Ul
égi(é sernpaibhvetl thy cravobgigvpake was eval uat ed,

using the nodel of glucose uptake in 3T3-L1
adi pocytes. Adipose tissue is the target of glucose
met abol i smin vivo. The se&i§¥#iy for insulin and

av diffeahi dfitmeyhapfacgélus:@ﬁ@dundsadt Gﬁﬁ:@sd Upskesn FFBLL iAdigdcytes
1 NS | N
CTRREa BE 1 b ohtotGed 85 da'iae 67 T Y ALES e Hifose uptake was
evaluatied-using the ngdsk djgldcse uptekginbdGsle] adpabhytdsi sm  and

aAgll o?entlésﬁ@ﬁrtﬁé{yr%ét BF Ffﬁ%s‘%rmé‘tgﬁolﬁ&a}ntﬁw Ae ts%ﬁ;o‘glv[l_t{ for insulin

sensitivi nsurin 1.n adi pose t1ssue.
and gaviRlahilityf O%gbmgw Boagipese Hpwes e Biebdyrassgiasst yik the insulin

resi@thic@r THé ftlfaﬁglﬁﬁ*ttah@ﬁ Qf SRROR &€ laMipodites &f #lrfte-113i ﬁné—%te'psfor the

| a desi rag (F LF for. the Iucose {grans ort f
slugepe MetfREEg 81 8e.4n Inpedt afth B 9T VR @?%fhe fegsitivity for
insulinderadipesd disne CHTRILA iioaskind\bf pre-adsgcdyte] add thebesvneaddipbcyte

after {t‘ rg}l%a eacd/ rp‘cfétet h%{lergfg?e Wbﬁ/ﬁ) ?cteglé % modtep{ 6[}13 glucose

R céntrati ons as con
transpmt be added and i ncubated with the

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.

63



10

15

20

adi pocytes for different periods, then the glucose

upt ake coul d be determ ned. For evaluating the

ability for a conpound to stimnulate glucose uptake,

the baseline and 30 insulin-induced gl ucose uptake

were determ ned, and the increase in baseline and
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adipggytes 1nmh éose WMy Adter BeBbaiion fapd by dee elfct of ngd:ompounds on

gludaklsé ﬁpﬂaﬁmﬂ :arsamc‘délm et ebyeri:dit @unfawmedlualdwnﬁwt@ﬁlpounds was
ne th

b t
st Bsadi Gt 5% EQist A B el R PRyCHRgpn and ne
exp@mnmtagduml supytlemedied owitht comporeds Lmusofnsuljm vatié poydnysloyed to

obs%r?? ﬁle ?t ﬁléelgon%fﬁﬁg S8 %fuggéét@)"tdk%n for 2 h, the

upt ake in 3T3- LI
cEmegmwaé regpléeargestiowaun tahle 2n§h|¢ defe\demionsirate drap denlepptacyclic

com‘ﬁ/@t?tndsut%ﬁgd &n ﬂﬁlﬂﬁﬁt\%‘é‘ﬁl&@@ﬁﬁt@f(e 1nT§‘f33 -LORENOIMEMRe ORE Ylucose
nd t exp erlnent gro

enent e i nsul i.n
up@aaﬁﬁ @‘3 SWPW’@S%%%‘ nmht?st%F heBiRYe igeogrRpad according
to erplimyadot owapligprnedt Bgndfchaty af ¢dmpaeapoitindseotells only
| ucos take. 15 Experinent results are shown in
SUP@S%FIéte;W%H%SUE‘Eta demonstrate that the heptacyclic
conmpounds tested can stinulate glucose uptake in
3T3-L1 cells. Meanwhil e, hﬁ], géléjcose upt ake in 3T3-LlI

cetts—supptenented—insulinplus the heptacyctic

conpounds ording to the invenbPon was inproved

significantly, as conpgpgg With the cells onlggnirol +

suppl ementCedtral Glouphsul i n. 20 TabCent?ol Gveapy SD
Compawifiol + Control + CHAMHBOT@MUPL Qgg;ﬁ Jol Glasg Group/

Nurflsgipound I'nsul'rn” G ougbmbsstd i - G 0 Conpoosdpound +
Cbnpound Cknwmer Cbnp?un- Cbnpo ﬁﬂﬁ# Group & Qup

e aVila _ OH ATATA
Conrob91 1.000 3.152 0.000 10.591
F7 1188 3.788 0.282 0.407
Control 1.000 2986 0.000 0.194
A0 1334 2710 0.227 0.406
A2 1366 3.138 0.133 0.283
A4 1182 3.449 0.344 0371
Control 1.000 2479 0.000 0.747
B9 1157 2824 0.192 1132
Control 1.000 4160 0.000 0.884
C1 1213 4.059 0.436 1184
C3 1316 4834 0.106 1223

Control 1.000 2.872 0.000 0.677
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F7 1.188 3.788 0.282 0.407 Control 1.000 2.986 0.000
0.194 AO 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 Contro
1.000 4.160 0.000 0.884 Cl 1.213 4.059 0.436 1.184

C7 C3 1.316 4.2234 0.106 16223 Cont r@R92. 000 2. 872110. 000

77 64 222 3.6 .292 1.2 Cont r ol 0
00@% 57 0.0 §Oé376 D |§%5284 3.673&§9%23 1. 11£§3@§
D1 1,116 3.00£88. 075 0. 6864734 1.189032¥%17 0. 3141111222

D3 Cont r ol 14qqg 3.645 03000 1.114 ©874.206 3. 87deH. 276
1. 430 Contr 1. 000 5 0.000 0, 0O E9 1. 0. 2.965

D4 o3 0 7:4:4 (‘nnfrnl % Sgn 1.947 &3%20 0. 275 1122@0

Control18 2. 13®00. 227 0. 45445Control @0000 1.604 D14 32

D3 AA7 1. . . . .

Control76 0.00®00. 540 ABZ.665109 1. 830000164 0. 3892&A85
E9 1.286 E Cont roI

Comroh31 0. 00000 016 A15641 150 1. 58800, 085 o 15375 GO

AA@ 221 1. 297119 088 0. OQ]BOControI @29530 1.784 §40P0
597 BTS5 2301728 0. 199 0412

Control l.OOO 1.604 0 0.32

AA7 1.129 1.786 0.058 0.13

Control 1.000 1.548 0.000 0.290
AB2 1.179 1.639 0.175 0.281
Control 1.000 1.776 0.000 0.540
AB4 1.109 1.837 0.164 0.389
ABS 1.286 1.755 0.184 0.350
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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Control 1.000 2.033 0.000 0.365 BUO 1.428 2.147 0.257

0.440 Exanple 144 The effect of the heptacyclic

conmpounds on the phosphoryl ation of acetyl CoA

car boxyl ase (ACC), AMP-activated protein kinase (AWK)

in Hep& cell 5 Human hepat oma carci noma cell strain
Aftqrlsep@2ion por € hasedells waretthatedelith thakmpbundSi{@ingvancentration of

50 dﬂs%nk#ﬁﬁg @fZS&bhﬁﬁbﬁoﬁ) g%lﬂﬁtem%%ﬁu%C@%Mwé&‘a(ﬁscarded and

carci nona ce
cellperehgarestoyl apd 1’%3}3%@ éwtcervith greopoleg BBS. dihgesshipg liquid was

dlscafa@d &l dny 1r@du a PRSI WEWMISHQS digt DRISCwhikhbiich Mrélid:' dopdunds
um con ai ning 10% FBS, under 5%CO2 / 95%

WaSILIé ©OfPs were cultured in 6-well plates for 48
hBxtr &tiom toif [tofdD ¥el 80260 pmrfﬁrh uEch gl / welr hwwmedeaizuat boffierwvds7 mM

NG5, SO0, B4R D M EABL L0004 1. 2
mMt Freatl€pMi7t $h lttt%mbbmmmmdé) 1 fnlM1 EMSome entiMNati bugmil ABotinin,
1 mNMDt‘rQnﬁ %M'ﬂ'ﬁr G, I%M/S%gpyf‘%hoépﬂﬁ@ YR BJH%anﬁket) W added.

medi um was di scar ded wer e harvested and
Celljnypigdcelisetednwiné anilth mir et Bdce duppgsingn gethassiipag Cells were

hod&g@%{{zéﬂdWﬁg sdhig e Cé@?»ﬁ’ @f{]ﬁ%@é? el thvad (?B&:dﬁﬁ§ per time), and
(0] e ou a

shaltpoctyt SShAET T ol MOt SV (0 - (o0 ieraar PRTER Bro celfégted by
centtifigzim af 19@10 rpmo g ehingn rag 400 fret stOded7at WD °Nafdil, us2. After the

prot%%{lo A)'églCen&atl\{]M N%agl% n%\/Pﬂf& g‘_vb%flﬁ}égﬁo;d %fe%{ ot Otﬂ Xsu%)gl%atant was

fomll_ldﬁtpémsl the lm@nmmp@WlthdiWcma@ntrgn% /oﬁ10 mgﬁnﬂ nThe whole
prepardi¥nEIRss %ai‘i%rgf%ed at 4P SOC“ um pyrophosphate, 1 nmM

Benzam were. cal l ected i
1Pigten Eff‘éﬁpplilqrasg% 4@%33%% Hsate%@'i 93 Er oper mingdhe L?aa)@eesample
washoadeggns pg@m&nﬂ@@ ONieCbtein (vas Wpafatqoaye? o SDSActyilakige gel
shaken on a shaker for |

secan :
for ﬁ%&ﬂp.urs 8 Stvglﬁwatge(gfggal%t otal cellular protein) was
cloletteattansfetyng thenproidinghd dplakingd 0@0Omephraher Afisr mlentraphoresis

was‘Hﬁlsh%H dth§ ﬁ)%tﬁg v tEah Qe td bVE%ergeﬁ% ﬁé Elrﬁrg ﬁﬁf %erhé?lsferrmg

centration eterm ned
slot@arfsrérqﬁlél %lmA/was melbr@mmaat@ar ﬁl@ e!ewerlq %@inh@f &0 fier 2 hours.

AftéMthdd, feNAdmisane 8t siddkeR Torof hBu Wit Mk, @ WhRY @ TBS to block
the %F%]Bar ation process was perfornmed at 4C. Protein

t%6phoresis: After being treated at 95C for 5 mn,
t Astidenaatitingdys eeaplien: Aves the dtbelling voqgs prastfwiished athe )membrane

s RS I RS SHRE RN il RSN ER e acO
and Earé'rbpdmzr%nsf enrhospigrylhted pAMRBK n(PaA¥ M ocdl myrahiaged from Cell

s1gngﬁ (BRRK), Qﬁth%e?&@ﬁnrgo%}ﬁéﬁﬂtﬁm Y23 10b@HSHRnightN&: 4°C. The

| en MBS tran nbr ane USIn%Q
merglzrﬁm Wiay rerpeieds angd fhegpringprytankiiady wah recogeredy Ehg membrane was

wasHEID NS, @lch ot NOI&fin ih & THSe ahE infertbthficeRhs Hak8 f6P2 helirs with
the P os EORrSREr i oo 1968 EB S KN et 12 antibods,
purchesddr fom. Bio-rad (USA), with the working concentration of 1:5000) at room
temperature. The secondary antibody was discarded. The membrane was washed 5 times,
each for 10 min in TTBS in order to remove the unbound secondary antibody.

ECL exposure and development: Luminescent agents, ECL 1, 2, were mixed
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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25 Antigen-anti body reaction: After the bl ocking

process was finished, the nenbrane was incubated with
primary anti body (antibody agai nst phosphoryl ated ACC
(P-ACC) and anti body agai nst phosphoryl ated AMPK
(P-AMPK), all purchased fromCell signaling (USA),
wherhi-quastitabvk i anglyssneent patarmad ofhrdugh00ptigal odemsity gigan using
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up-regul ation in the I evel of phosphorylation for AWPK

protein in groups containi ng cogf"pound A2, A4, A6, E9
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otein in ou con oun
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COﬁp was |nqrease
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gro%%‘(&&%ﬁé%oﬁﬁ@lu I%uﬁ‘ (@lenﬂrls ) %ﬂoﬁﬁ‘f)ﬁéccefdn@gﬁﬂl@QEédlt@td'efé?mmed
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detelBhihed Afthe eﬁd\ﬁf eBldimend F7 was i ncr eased 20
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Table 3
Before After 8 days
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Geneti c spontaneous di abetes ob/ob m ce were purchased
from Jackson (USA), and 25 maintained in a SPF
facility (tenperature: 22-24C, hum dity: 45-80%
illum nation: 150 300 Lx 12/ 12-hour I|ight/dark
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adm npRiL,gredporal Iy viihhgagngound E9,g £ 1936 F7
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statistically signifi cantExaniDeﬂ)@ Tabl e 3 Before

After 8 d Cont r ol

12. §r71 53a)1/i 501@’%@1&&&’{‘“’%&% ?‘gf @%Eg 12 581 48
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mai ntai ned in
aroqiy SRR AU e ero30 28 &Myl Pt b hasRambbe (o i seails dgpermined
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0 d r [ |

of Opb R Rh 4SRRI T | Yorfs, FRng SRIH GHOUE el of
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anhdTRdsltP fe le%pi}l BbtOn dFRGink BHI6AE gfu@§éé| &fSthe mice, after being

wetermnegh hetvvo%rou ps were ad %teredﬁ ¥f
dos fq{lt]@a% g% aysg ! Hﬁ R}@)lt SIOYPS, Wy [refuiceth stapisticglly gpgnificant
(P<T0eEnABAay dpesftdrvadryinisoaten, didk| fastigr bBodeglisose FﬁStmct’ég in the
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for 4 days, in treatnment groups was reduced

statistically significant 15 (P<0.05). At day 15

after admnistration, the fasting blood glucose of
mce in the

68



10

15

20

25

Treatment Group was reduced by 42% At day 21 after
adm nistration, the fasting blood glucose of mce in
the Treatnment G oup was reduced to normal level (7.4
mV). 68 Table 4 0 day 4 day 8 day | | day 15 day 21
day Fasting Control 14.21.7 17.6.1 14.9.4 13.52.3
14.54.4 13.7.7 Blood G ouplaflevtose Treatnent 14.01.8

11.52. 5% 1119 05" 8 B1 5°* 18152 571 fuf 1. Bqay (M1 oy

FaWilaY =
\J Uup I"\U. UJ. SoUS CUITIT T Ul IS Jup

e P14 g SN, AL

ob/ ob mice werg purchased fr mJaCKS m (USA), and

U?@Fnt FFF@&II?IK P I dahe t [1E2 % %L % %%
(oI i yout- SOHC | A et s O 200 By L B 41 5

127 f/7dark C €). Fasting blood glucose
;J%)e({%e%%nﬂr@ d¥FPYS ‘foélll‘/roggl)"&ﬁys conti nuously when the
mce were 7 weeks old. The mice were grouped into the

10 treatnment group and t oné M’} group (8 aninmals

per group) according to t results determ ned. The

two gr ou@gsfequ gomgaimd K7 en ekﬂlcoseadnldwwd mhtabolpdiserderr7
(Gbhetl/s &)taﬂ"er(‘)gs dﬁlb@t@é HB/‘OQ'?meé Warel ﬁrIH‘!t%@J‘ fI%Ql Jackson (USA) and

rep ectlve ﬁg once dai l ﬁ{

ro
mal@medm geP lwé@%rwfﬁw@ 26: &q#lﬂ@lldltYA€5189é> glhaglaﬁtlon 150-
3ooagm1ml&t1mt Ihgﬁt,/debk Qoeles Eﬂmhrt%sbl\dy@d lucesy bv@%tiaerhmﬁecea@ﬂy for 3
WwWas separale erum pl ochem
da-‘/? gléff’lﬁg% “&E f%lcﬁé‘f‘ig%gdwe“’dﬁe"q ~e®&ﬁ PEC%WSB%g‘iOHPe‘i into the
treaffiadmit %réiupdemrbﬁmt catel ghatp 87 acanlsspgngrbupgaatcoyding tucle results
dete{rfh{ﬂ%ﬁo‘? %r()E;ggIL&J r_?%)ﬁm Ltlereﬁ%r&l 3}\91‘[]%( Sgﬁlbg&%t t7T6§b m%kg) and
a sofueR A Ch}% Tiweien SQd‘ﬁmeccwly ¢Iwe&@ﬂm Boms @@ek&s@g@éﬂ igryp of C57

mlc& Réds tfsgd Ca@”no?fngf‘ ebitEAN Wk Yhe %H@ |df°efd%{1§1sﬁ*ﬁtﬂﬁloslﬁocﬁﬁgamples were
abolic disorder in %(gendges m ce.

coﬂqfﬁ%dr @ff‘&faé STEHRPE R IEYaE §7Pafat %eﬂﬁpéwﬁﬁmbqaéaﬂéf@gors were
detddyper tension, i npal red glucose tolerance (1GT)

d th h
YRS ANSSSLARITR e Y LR Sy Y9 PR gy et
fruceoseminediFB Unetsaral asdrlg]ysmd:be (TGTabtabclples@HA(TG).oupaturated free

o CF PR )y 00, 75 30 D EE AL B4
amehp@m ghupese 24 lipiomepabolicglignydgyin diapgteg micey«* 1. 150, 17+

3itorefdRY . @Adi *%odﬂgr PR cad Teal 24 Brevént 2di6bt&: Ry péPert®n ihpaired

7 4** * %
gluc%se9 0to erance (1(1}%? 8 hyperuricacidemia,  arthrolithiasis,  hyperlipemia,

hypercholesteremia or artherosclerosis due to glucose and lipid metabolic disorder.

Table 5
CHOL
Group FRU(umol/L) TG(mg/dl) NFFA(mmol/L) UA(mmol/L)
(mmol/L)
Control  364.2 +68.8 8.1+1.0 97.9420.2  1.36+0.2600 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 174.1424 8*** 2 6£0.5%** 45448 9*** (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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P<O 05. **, P<O 01. *** P<0.001, versus control

group. 25 Exanple 148 Effect of Conpound F7 on

triglyceride level in liver Genetic spontaneous

di abet es ob/ob mice were purchased from Jackson (USA),

and 69 maintained in a SPF facility (tenperature:
mai@2in2d @) a RBRifatiility :(tefpeBBdIie: 23-L416, hamidbity: 4380%, 30 Onibation: 150-
300]L%Zéé§7 1|3qu5 Ih%ﬂl%efb?%g&rfy(ﬂl&) V\%ls\ghgg (\)ngﬂﬁgé'q/eﬁﬁs \M?ih?ne ob/ob mice
were rgsaulied nintog Fsuseaiments Bup oy i Cgmgg S(WPalti ARMglspper group)

acccﬁﬂﬁhgm) th@%?sﬂhg"‘tﬂlﬂ)d ut:&% fl"ﬁ@%vﬁ(%r&hﬁoﬂe@ddl@rﬁﬁl@tere_ﬁh@rall with

com@gbncﬁgﬂig))m%) an msa ?itgﬁ %gg lg iw%ws%twelgpgn%g %aﬁé for 3
weekﬁ@;fﬁe@BlW@ky, ,th@mmal:%aavéry sdopificad adehlks SivervheexcBeank s/eighed.
fi FLPELRWPLE TSRS hESHANA hlleak! Y8R 1RETh B sroup
glVe@eEﬁoWgs sgnlé'@amthadecrmed/\él?@w%)oas ¢ampared withibe gordipd group; but
F7 lﬁt'd\ﬁ%rbﬂl: Zt dﬁﬁﬁe %Jeggq‘l't bF G@Bt ér)ga&e&rlt%"i‘e?tﬁgto(ﬂ%ﬁg) r\]x%zght P trlé Lycerlde

nmpar.ed control “group; but no eff
leVeéHltﬁlﬁé‘V%W@GrﬁleWreét her organs or its ratl o to body

WEhgFdsultsTingichtel @bty Gertriggcerldd leeMeh livers bethel %t&ﬁp @@%n F7 was

s1gn|1r€<@8ﬁyIrﬁdqc-%-@:?s;g(gtglloatra%lvglﬁbﬁﬁt e hﬁt Lhe tge{n%vlﬁllce:e{he results of

serusi givichernmalt dspay deluomtirateathat drep]aveiobfvmlmhndz hmimwonnsfetase (ALT)
I C

and s g&&t%gﬁoﬁ%\g{%g Igs% Kg?i"fﬁrlf”tl{l %%Ifup Og?lsaugZ%a% Q%ﬁﬂ& q%duced as

com@meﬁlowlaﬁhq‘ epaisel graum) whermid thepakt devel ardsngntiviest e sigsificant

dec&&s%ﬁ)(pk@og)he group given F7 was slightly reduced, as
g?WIth t he control group vvhergég the ALT

pownd e ny;reg'lf @HPTFV%RP@S“@T@@ pQ§ls hepatica due to
elevéi?&oo%glyc@ﬂﬂﬁlefzaﬁ@hvéiorrpound F7 can treat or prevent
obesity and adi posis hepatica due to elevation of
triglyceride level in liver. 20 Table 6 G oup Liver
Weight (g) Liver TG (nmol/g)TaAle@ U/ L) AST(U/ L) Control

G 3 400 verkpdighiodn [LARPIEPQuibIR TR ) AST(UL)

I'Tdtl IIL‘,III. UUupy 2. 07U, ERVAS) 101L. 0ZQ

Cargrp 2uo@ F<'?O4(Dt5) 45+ *  pdB7.800l.7 ver sus 28BALP b r?@Qrf’r.ﬁZS
TrEXAIERE Erobd 79047 of Conpoyngs F#«on Dady sweg ght| 125 3494 6

Vel e C57BL/ 63 mce were nmar ntarned a SPF taciti ly
(1. diotSat Uit &<0291 pvresus cROfPIETOYR. 45-80% i | | uni nati on:
150- 300 Lx, 12/12-hour light/dark cycle). \Wen the

mce were 4 weeks ol d, ed with a high-fat
di et (purchased from Resgé‘}%g\lf\él?e ets Inc. (USA),

D12492i, fat conEffet ofS?oﬁ@%nd 'y bﬁabodﬁwm@hks

dM%{ Y Id%?ﬁﬁ%q ORES Sy Irgglatarﬂe h8 ok rrafflwgtc'y %?é‘in%%raturee%Z 24°C,

er grou
hum(lcllsﬂzlq%w@ llﬁmanatw dént3dnt Lx,slzza)%owabgmm ascle). When the

m1c9 %&9'4 FONRETA, BEPYRre TREWREQ Migheratale® (FhréhHAEd ot Research
D1ets 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

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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group according to body wei ghts, and adm nistrated

orally F7 (50 ng/kg) or 0.1% Tween80 (the node

control group) respectively, every afternoon just

before black out for 5 weeks. The body wei ghts of

m ce were neasured daily, and the effect of Conpound
incrgaged by 1bgdys eumipgintd widls notnsé corsdol gB&upT Adter esallly tad mghstered with

50nd ch&%é&)qu}gqi anJeogztugaq%ﬁt %?blbrﬁﬁgg%géén%ﬁi 19(%1&1 W?fr%cBJ:Qi 1 week

aften gl strgbiot s b‘giﬁ’o‘M?}ghtAffy ngice givan the coamrownd Fd e roguced by 2 g,
as cOMPBIel SvithaRP &bl dohtrot Q@upoﬁWeﬂ@ egﬁlr a@hinkdt@i0h,GBe E@&y weight

ni.fic ntIy r ed d. after administratip
of K8 ity TReTOgOTG] T e G1TER Phel € G HEPRE Ik the model
conﬁd@yﬁ@@ by 2 g, as conpared with the nodel contro
st r at ody weight 5
%ﬁe‘%@fore C\é%g)%u?(ﬁ{ﬁ g%n %ﬁ&eghfgs/ Wi %ﬁ@géﬁfhc%aﬁ% 45 g as
conpared with the nDdeI control group. Therefore
Conpound F7 can reduce bodypjggight significantly.

-

Tabtg 7 Adm i strationm schedute, Goup O day 7 day 14
1 day 28 day 35 \AdHNBVSF fionysheduwde 28 10. 9

a
o1 002y 415 atied1. 0 280 27 B 3| Cooap, MU 35 dmy

Contrjol 39.13.2 38.43]7 38.13.8 39.44.3 40.14. 3
Noggalsag 9 Group Treat ment 39.23.8 36.43/8 36.54. 2
Codol23. 28 860 2. 67.935.082.203"4+1 331009 420 0P0.2018+1*0", | 27.6+1.3
nodel control group. Exanple 150

ct ot tho Condi rat 1 oh of FZ wi t

=)

fal
ool U crre AJTITOT TTA LI} Ul LAY

or clam de 15 Genetic spontaneous
i .gpPet & ob ;RiGe Werg purchasgd. f rom Jacks o
Cogﬁgl alnggféed3§u §7SIé%faC| tésgfgﬁperatdrz%n U§§é749
Gioupi di ty: 45-]80% illumination: 150-300 Lx,

Treak@bdd- hour lijght/dark|cycle). |Fasting bl ood gl ucpse
d2d 2+h8 nedodas By | fior5:3.2ay 36 CahOi nudkISEY 6Wherd5tata.0**
GriouBe lwere 7 weeks oldl The mide were grouped into the

pr et<oaAt FEH<odr1over s me@dIRekRms drdugnd non- pr et r eat ment
20 group (16 aninmals per group) according to the

results determ ned. The groups were adm nistered

orally with conpound F7 (50 ng/kg) or a solution of

0.1% Tween 80 respectivel &y Qqeodaily for 10 days.
non-

The pretreatnment group an
Hypoglycemic effect of the Comblnatlon of F7 with insulin or Glibenclamide

Genetic spontaneous diabetes ob/ob mice were purchased from Jackson (USA),
and maintained in a SPF facility (temperature: 22-24°C, humidity: 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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pretreatnment group were divided into two subsets (8

ani mal s per subset) respectively, and subcutaneously

injected with insulin (0.6U kg) or orally adm ni stered

with 25 dibencl am de (25ng/ kg) respectively. Then,

bl ood gl ucose |l evels were neasured at different tine
pretpgitmest grodipt sl petr desttasgd ognificantdye whilbltbadofythecwse in the
pretlr(?dgﬁlg é"’a%guga'v&a}é' e‘é aserche gﬁﬁﬂaﬁﬁ ShQWR kN tf‘@sl%' Geflilts, the

trate cut ane

perenfages of chpnge uhélmoldrg uwe lb‘vfac?a Igl 48caed SP(émén ap¢ stapistically
signifi&gnt| AfteNEraQNrd i Aiskired iweat GRPEnIEANR, RIS glucose level of

decreased significantly, while that o
the GTGE B o R FE T Bt aUSelrierag FlIBEIG] YIB! the

mict Hesée restutdtmient bsouppenceet@gesl sibndlange Amdilgotdse results,
c Level . at nd._9 ] r tistically
blogd BRESR IRy 1 i s S e ReTebaB Bt ooty
Glherefrob.anb/de, mideetrédtebdygf Ushow Hatteelreasttiviyt toavand desulin or
Gllﬂéﬁcfarlﬁﬁdgoﬂzhgrhett{d@@e{tg@ Mat %&Hﬁoﬂﬁﬁf’ Faeﬁﬁfaoceegoﬁbhﬁat Wih these

mece int Eretrea nment group was

mediepis BIPWdY s PrieahbYRPSIYGeHHE etfikelse results, bl ood

gl ucose levels at 1, 2 and 3 hour were decr eased

signi ficant. Therefore, ob/ ce treated by F7 show

betgt er react ! Ii ty to\v/\varrl | r:ISal%II n& (?l | hnnr\lynm rIn

whi ch i ndi cat es t HEte @n@ma}gujoﬂ:changyirbbloodrgbmmd laviet h

tﬂ[‘}?g@ ]pTang GRATENES of 81fPe[r819H%%g %8 n‘%é“afté‘r-‘/a"a‘h%ws?l%%ﬁ (%)
I'T1IT IJCI |a||gc 11

gl ucose | evel @%mmuﬁgasur‘@dmatut@l f 19érremutetS| rréZ(bmlnmtss

ﬁr fl??g@ﬂg_nagl |S|1 |r|3¥ Lf@-:—%?,u 113 ggeg %96&31412’71%85199%21_2

1©amination oConh ) ) . 8*

787 &k iB3uI9HL. 31?%;‘5”39) i an T é}éﬁég b 28172
rmsul T _group.. 15 Tabte 9 The percentage of change in
bl Jod- g utedee intlBugronBasured at different tine points

after roup admnistration (%9 Ih 2h 3h dibenclam de
90.27.3 76.710.2 68.07.3 Sf%EI Qati on of F7 79.99. 4*

60117.-3* 58.010.9* —with-G¥behclani-deP<0. 05— versys
i nsulin group. 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
o - 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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As denonstrated above, ob/ob mce treated by F7 show
better reactivity toward insulin or dibenclam de,
whi ch indicates that Conpound F7 may be conbined with
20 these nedi caments (or formulated into a conpound
preparation or a pharmaceutical conposition containing
modifieatawtsi ey bagnaldi Enthe) skilded rothecat, potdetheschypoghlyotemls fall
ef f L Al i in the present
Wlﬂgfﬁéﬁg%:%? iegrs1 dgfllégﬁ{ ﬁ%glﬁ%%prﬂgg%d g{%ﬁg?'efer ence herein, as
t hough i ndividually incorporated by reference.
Additionally, it 25 should be understood that after
readi ng the description above, nmany variations and 72
nodi fi cati ons may be made by the skilled in the art,
and these equivalents also fall wthin the scope as
defined by the appended clains. 73 Cains 1. A use of
a compound having the structure of Fornmula (1): R X
Re R2 Art A‘'Ag Rz Ry VI Re Ra Re- (I), or isoners,
racemat es, pharmaceutically acceptable salts thereof
or their mxtures in the preparation of a nedi canent
for preventing and treating di abetes and netabolic
syndrones in mammals, wherein, Ari and Are are
sel ected from benzene or heterocycle; XisO, Y is
selected fromO, N, Sor SO2; Rl, R2, R4, R5, R6 and
R5 are independently sel ected from hydrogen,
unsubstitued or substituted O-C o al kyl, unsubstitued

or substituted C2-C o al kenyl, unsubstitued or
substituted C2-C10 al kynyl, halo, -COOR, -NR R',
-OR, -COR, -CONRR', =0, -SR, -SO3R, -S2NR R',

-SOR, -S2R, -NO2 or -CN, R3 is independently

sel ected from unsubstitued or substituted Cl1-C o

al kyl, unsubstitued or substituted C2-C o al kenyl,
unsubstitued or substituted C2-Cl0 al kynyl, hal o,
-COCR, -NRR', -OR, -COR, -CONRR', -0, -SR,
-SABR, -SEZNR R', -SOR, -SOZ2R, -NO or -CN;, when
R4 is substituted Cl1-Clo alkyl, its substituent is
selected fromC(-lo al kyl, C2_10 al kenyl, C2.10

al kynyl, halo, -COORa, -NRaRb, -ORa, -CORa, - CONRaRb,
=0, -SRa, -SO3Ra, -SMNReRb, -SORa, SO2Ra, -NO2, -CN;
wherein Raa and Rb are selected from hydrogen, Cl _io
al kyl, C2_10 al kenyl, or C2.10 alkynyl; R7 is

i ndependent|y sel ected from unsubstitued or
substituted Cl-C o al kyl,
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unsubstitued or substituted C2-C o al kenyl,

unsubstitued or substituted C2-C o al kynyl, hal o,
-COCR, -NRR', -OR, -COR, -0, -SR, -SABR,
-S2NR R', -SOR, -S2R, -N® or -CN, wherein R and

R' are independently sel ected from hydrogen,
unsubstitued or substituteg;phenyl, unsubstitued or
substituted benzyl, unsubstitued or_ substituted

O - ol o ssagfia commoupd ha\tla@ale@im@wf Hogmslp (B2- A o

al kenyl , unsubstitued or Rs sg(l tut ed C2-C O al kynyl,
or R andR‘ are taken tog t® forma 4- to 7-
menbered ring. 2. The u%? rﬁ’l wherei n Ar
and/or Are is benzene. 3 lThe usewsof .claim 1, wherein
the netabolic syndrones aré sel'&ct eo()from [ nsul in

r e|SI &t dqumtors, hyaeexﬁam Ubhﬁﬁﬁb@tlca@ﬁ %@tatgé WaRsS &hereof or their
tol eran obesL 0S| S
65 B PP O L4 DG TeR 116 PEver e afipg diabetes and
mietapelic hyoldeshesriameanmalay t her oscl erosi s or hypertension.

4. T@ﬁeﬁéﬁle f %lllﬂj e]se](e%eﬁrf n?be&%nggm?&gg'cﬁ@w ng the

structure’o I SOMers, rac
pharKﬁeéhtlcally acceptable salts thereof or their

L"héé"”%?%f"} Y qﬁiws%pr O b e g
s Bt R e My i i eate, infichcanaly” oleqfl fum Bydrogen,
ul(iduai;tmléd oid\/@ﬁisa_tuted -G oAl nelsutstiaet eﬁtﬁﬁstftmem @h€, alkenyl,
r OnS tin (0) A ' m ' '
uflsBffhuerf 08 BBty G G sy 1 gon GRPRY NRR o GRp1-COR"
@@NRBEhEé{ BSR) -JOR 4FO,NRI e pSOR', ESQ bW dre-ChEi d

et hy
4 Foir{ Gf? tngcfeﬁeraienﬂ{/ s§lected fac))(rg unsgbséltued %r Fubstl‘iuted C1 C]}O alkyl,

umsumtﬁb@dz@[ wbéqltu[edlcm% alkepyle pnsvbsigied Pbe;bﬂlﬁ%eda@z Groalkynyl,
hQBORYd)ORStNR'RfB ~ORAT QOR' 8~ CBONIORY 20, SR, BOIN!, --$O,NRR",
t hyl - 11 H-di ben
Szcgﬁf( %fzﬁ(l %%xgg\l“n%e 6- car boxyl i ¢ aci d;
wdzhaxm 8 subbtinied-CL-Onalkyktitysubdtiiuan s dldct fymr@l , alkyl,

oy P bk £99 8 sk O 2 BBy 1 QR e, =0
-t BOBa FYUNRE, SORat&QmRy NOR-ANnwhergin liaarmwéb are selected

fr%ﬁl“hy?lfﬁaéeﬁ”@m%h&ﬂ%z)m RLRAT: O L¥lyngd H di benzol b, e]

I OXepl ne- car
By d&yﬂ@pWﬂBw@lfcedoﬁr%tW}lbfiliueéx%r ubstipitedy fpttop alkyl,
uﬂlsi%ij-)ﬂrtuéd 61t mbft@tﬁ'teﬁq% -c iyl unsubstitued gr substituted C,-Cy alkynyl,
N en ), € ) ;OXEPI RS ; AC g '
nagb iRy TERAE: ROR HAY BT BN ARSI SePER SR
-NQJoet®ly] )-11 Hdib
enzo ©
o (o afeslg ﬂé‘?nknél%ﬁ%{fﬁoy o OIRHc @ Hdronen, upsybsitned or
s@hqutedlm q_qsubﬁtltued or subst1tuted benzyl, unsubstltued or substituted
C el Qnﬁ]ﬂsﬁt&&id)r%ﬁﬁﬁitﬁ‘t@d @20@{ o Raeyl, Qm?t?dsﬂtued or hsubstltuted
Ci Qea YPé’i WI gg g{zzaqur)]takelry pgaﬁ%s%tﬁzfgm ‘Eoo%( mem erted (I:’)l)l’(l
[ 1, 42 ditexepiofietafim ¢ awhexeitl A aadlod Ar; is benzene.
3. The use of claim 1, wherein the metabolic syndromes are selected from

insulin resistance, hyperinsulinemia, abnormal glucose tolerance, obesity, adiposis
hepatica, hyperuricacidemia, arthrolithiasis, hyperlipemia, hypercholesteremia,
artherosclerosis or hypertension.

4. The use of claim 1, wherein the compound having the structure of Formula

(I), or isomers, racemates, pharmaceutically acceptable salts thereof or their mixtures
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4-[ (4- Acetyl am no- phenyl ) nm nonet hyl ] - 3- hydr oxy- 8- net h
oxy-1,9-di nethyl 11-oxo-11
H di benzo[ h, e] [ 1, 4] di oxepi ne- 6- car boxylic aC|d 3
- Hydr oxy- 4- hydr oxynet hyl - 8
-nethoxy 1,9-dinmethyl -11-oxo- | 1 H-dibenzo [b,

‘\L) ?g&%ﬁﬁn@'ﬂfeanﬁﬁ }Q)I' Fahlﬂfl]&k‘ a% ér%())(@ carboxﬂ1 (s)c)e( ya_nd/or
mt}y@teﬁyqrotpm_l@&ase in cells.

0- 11kt dhderg ffivigld 1, dhdicoxari Benpodar Boxe¥dcted B6indihe group
4- For nyl - 3- hydr oxy- 8- net hoxy- 1, 9-di met hyl - 11- oxo-1 1H-d

CONSSHEBPh, e] [ 1, 4] d” i oxepi ne- 6- carboxyl i ¢ acid
met hylFaside3-hydroxy-8- methoxy-l 9-dimethyl-11-oxo0-11H-dibenzo[b,e][1,4]d
hoxy 1,9-dinethyl-11 -oxo-1 1

. 4- For nyl -.3- hy:dr oxy. {
I%e%]inﬁ'erzyh?{)lfoﬁ(?’}e{f afl)é thl]lg% I oxepi ne- 6- car boxylic acid
et hy#diormgl-3 hydroxy-8 methoxy-1,9-dimethyl-11-oxo- 11H d1benzo[b el[1,4]d

10% %@/Aar f‘g ¥,r(§sp gtgloxy 1, 9- di et hyl - - oxo0- 11

enzo |oxeP|ne 6- carboxyllc acid
d| et% e ered- rrxp'll(cgyeh yil[lmﬁbﬁl}ﬁlo In@¥ ¢ ipjerylaminomethyl- ' TH-diben

zo B4 oM ¥iofe g%ﬁb'oi yi& sbidret hyl - 11 0Xxo0- 1;— | 1-dib g
enzo i oxe r boxyl i Ci zy] ani de;
b B R TS 2B RS
tHyl pﬁéh;lib):nza{rb aﬂlﬂmmydp}ndé tarbloxiylveacil[ b, c]
1,4 I
15 4t EER- SRS DAl AU I RS o
thytixﬂ&dlbepm[b,e}{ié CbO?ee]plr[ei@%rbOX}i’lmpl ne- 6- car boxylic
aC' d J) ye§tn?e"choxy 1,9- dlmethyl 11 gxo; -4-[(2- morphohn 4-yl- ethﬁflamlno)
hyd roxY % |net5¥ I
nﬁﬂf&e{bsn%a [o.e1(} 4]%?>éqpmeo§ceﬁ AevlE-ackb poxyl . ¢ acid
ent yJHﬁﬁéyiyr 8- nl%ftw@r Q%ﬁnﬁc’[jﬁ}ﬂt hioyo-4+(Pipeianiet ylmdthyl)-11H-dib
su enyl ) - am no-m
ereztoﬂilo}fl iﬁ?x&?w& ‘c‘ﬂr 75]\‘1{31’%14{1} di oxepi ne- 6- car boxylic
aci d4{ftcapyity bstie- meﬂﬁﬂ)-&dhydwyy&meﬁﬁh&y(y-%dimwhm’dﬂ oo~ 11 H-
I hyl am no met hyl
dﬁﬁqgﬁgeﬁlhio?gghﬁngkﬂ? %e%?%ey6 carb%xyllc g ]d
pr op§i(4-Beneyl -plmmzm-l ylmethyl) -3-hydroxy-8-methoxy-1,9-dimethyl-11-ox
oA 1Hib P O PBRRACPIH TPl By a3 y r Oxy- 8- et hoy-

0- 113&@4‘9 %&%ﬁ@%ﬂ%}oﬁw@r@ﬂ%&%ﬁlﬂb3é1yé%a%zmerh?xxép9ddmaethyl-

1Aorz@anLtﬁbbrizaw d1dl, 4]ﬁ&)xspmu<6taaﬂmxghc kadmula (1): O Rr

ydﬁgxyAﬁ ’h?/@r oxgmgaga&ngho (,ye ﬁ? (ﬁw&% 85{&) llﬁqrra":i‘ enzo[b

racemaq 'y"ac hereo
thé}decmplmw -cahekylicacak e sel ected from benzene or

g e €5 QY Flubro-pRn1athind)-thSth§ 138k Bk -8 MBtRoxyN ,9:3iEthy1-11-0x
o-1TH-dibenzo[b,e][1,4]dioxepine-6-carboxylic acid;
4-Formyl-3-hydroxy-8-methoxy-1,9-dimethyl-11-oxo-11H-dibenzo[b,e][1,4]d
ioxepine-6-carboxylic acid methylamide;
4-Formyl-3-hydroxy-8-methoxy-1,9-dimethyl-11-oxo-11H-dibenzo[b,e][1,4]d
ioxepine-6-carboxylic acid ethylamide;
4-Formyl-3-hydroxy-8-methoxy-1,9-dimethyl-11-oxo-11H-dibenzo[b,e][1,4]d
ioxepine-6-carboxylic acid diethylamide;
4-(Benzylimino-methyl)-3-hydroxy-8-methoxy-1,9-dimethyl-11-oxo-11H-dib
enzo|b,e][ 1,4]dioxepine-6-carboxylic acid benzylamide;
3-Hydroxy-8-methoxy-1,9-dimethyl-11-0x0-4-[(4-sulfamoyl-phenyl)-imino-
methyl]-11H-dibenzo|[b,e][ 1,4]dioxepine-6-[carboxy-(4-sulfamoyl)-phenylamide];
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R3is -OR; R and R5 are independently selected from

H, unsubstitued or substituted C -C o alkyl,
unsubstitued or substituted C2-C 0 al kynyl, hal o,

-COOR, -NRR', -OR, -COR, -CONRR', =0, -SR,

-SBR, -S2NR R', -SOR, -S2R, -NX2 or -CN, R2, R4,

R6 apc %Bﬁﬁlaf ﬁ%&x‘&@@%gﬁﬂ%} Y ﬁ%}n%a{i@ql fo&@ﬂ‘l Hy&lt)&%{b e][1,4]d

unsub o al y
loyapinerdrqarkaxyli pcid bt P%t%ed C2-C10 al kenyl ,

uns uill%hhyleﬁh roxﬁebﬁéth%eg cﬁ%eﬂﬁgplﬁbkéf-ﬂmrdlbﬁiz@[b e][1,4]di

- COOR
0x W'Cafbéﬁéﬁﬁ‘cﬁ’ Pent)ééﬁéer _SPR, -NO2 or--CN; R7 is
I ndepéhdienty-§-nsehegt le@-dfmﬂhyluﬂsom#-l [(4udfaotoylphenyl)-amino-m

FTb bRl Al e BB sk R S o
al kydHydroxya$-methaR@IR9- -dim¢ghy IR -oxaaR [(2- mgmh'ohn-_ﬁf@yl et@plzar,nino)
AR HH-@%M[R@][I 4megme§§¥§'boxyhcl\¢@?d Ropyl@er; and

er are i ndependent |y selected from
hydr 6d@nF uemnib‘%lf/lamw gt %ygéb@tdr?w APy -dimethyl-11-ox
olllIIEIUdlBéﬂszﬁq[Du]dﬁdxbpmblwéaeﬁb)@ﬁﬁéyﬂd unsubst it ued or

& cbof Hmeomy hating Bt el o SRR L ea” 'S G Yo

al kynyl, or R and R’ areq1tn together to forma 4-
to 7- menbered ring; xsg\lanRs is OH R4 is Rm
; 76 RO and Rio are o»----- Sel ected fromH,
unsubstitued or substit utey phen§l ,(Ignsubstitued or
substituted benzyl, unsubstitued or substituted Cl-C10
al kybr isomasutssemates, phamasabiically atesptabke @its therdadny | |
unsu

uns u%?tgﬂleyjugg %{rd%gg %e}é&%eggr%nb%&n?%g&é’ﬂoc% R R 1,

wher &1ROR and Rd are i ndependently sel ected from

hy dr 99¢ Bele OB RO, INESI0080,;subst i t ut ed C1- Cloal kyl ,
unsu Stlb&d or substituted C2-ClOal kenyl ,

unsu d or substituted C2-Cl10 al kynyl, or Rc and
Rd aRe andkRy ateoiyelep@rdentdy fseleced fdomtld, vnsubsiitbed ed substituted

e unﬁsstﬁeé@gwghgst%tea GO AR hAbABORANRAL, -OR.
@ca@' c@@b@m “hsSR’, s3Q R &QaNBfRf oBARI,aSOgR't INORor €y
r | f&%ﬂd&g%@ ukd%p@nc(ehﬂ} seleW@& HRng hy& erR%nsﬂ%tltued or
are fhe s(gn(? ﬂﬁe elf’l n%g) q
s@as%tuﬁﬁdacl Cpiity é‘n%}’&%‘i‘}ﬁ 8" SR G, WALSERY i Uppbstited or
sURHREING,-C§ a88neL held, f{COORt,hBR'R”, -OR’, -COR’, -CONR'R", =0, -SR/,
-SO3R’, -SO,NR'R", -SOR/, -SO;R’, -NO, or —CN;
R’ is independently selected from unsubstitued or substituted C;-Cq alkyl,

unsubstitued or substituted C,-Cyg alkenyl, unsubstitued or substituted C,-C;q alkynyl,
halo, -COOR/’, -NR'R", -OR’, -COR’, =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
C-Cyp alkyl, unsubstitued or substituted C,-Cj alkenyl, unsubstitued or substituted
C,-Cypalkynyl, or R’ and R" are taken together to form a 4- to 7- membered ring;

R9\Néj
and when R; is OH, Rgis  Ru ;
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group consi sting of:

4- Fonnyl - 3- hydr oxy- 8- net hoxy- 1, 9-di net hyl - 11- oxo- 11
H di benzo[ b, e] [1,4]d i oxepine-6-carboxylic acid
et hyl ester; 4-Fonn yl-3 -hydroxy- 8 -nethoxy-1,
9-di nmet hyl - 11- oxo- 11 Hdi benzo [b,e] [ 1,4] d

i3° XeRl, NGd &y G D QMégbﬁdéﬁﬁg %eféﬁ%@yﬁorﬁsﬁ €linsubstitued or substituted

FOXYy- o-
pheny dumu%ﬁﬁl@w@ (gnquétﬁsgteﬁybengyll ppngbggﬁed or substituted C;-Cyg alkyl,

uERbitedd ds éﬂbgﬂu%amzn@ lo@ﬂ{éﬁﬂb Q3bkEued bldsubstltuted Co- CloI alkffnyl
unm'ljgt %i/(%/ra%bﬂg teﬁ@%lno -Cgklc, %R & ; 0X0-4-[(2-pyrro
t hyl whdk Ri behRg pie, iefl¢pknddndliyaxkepied drdtn bpdrogeny luinsubstitued or
%l%'s_ﬁt Fegx()j/l g 10 allfyrlfol)l(rilsulistléue& Uﬁ)s‘?tuﬁ?f %QXCm EHTePyl unfl%bstltued or
$ubkiatoted) Cafiinalkymeyl, or R, and Ry are taken together to form a 4- to 7-

ﬁ@%%be&}%, dlbenzo[b e][1, 4]d|oxep|ne 6 carboxyllc

aci d roxy- 8- nethox -1, 9 di

_oxol4L e(@mﬁ%%ef £ ﬁma6yw @EiRyMa AN X, 1%1%%9@61-

- | | HR dTtecsvagioane bl dlarhh ¢ WkeRinnBe 60@?(5@1@%&[5 htractutt of formula
IE&FNdVOXy 8- met hoxy- | 9-d|nethyl-11-oxo-4-(piperazin-l
(| et hyi ) - 11Hdi b

enzo[ b, e][I, 4]d|oxep|ne 6- Cafboxxllc aci d;

4-(tert- Butylan1no met K ‘%3 h oxy 8- nethoxy 1,9-dim
ethyl- | |-oxo-11H wgwéwﬂv

di bcnzo[ b, e] [1, 4]d|oxem} xylic acid,

4- (4- Benzyl - pi perazin-1 - glnet y1) - 3- @yproxy - met hoxy-
1, 9-di met hyl - 11- ox

0- 11iheichgnzo[ b, e] [ 1, 4] di oxepi ne- 6- carboxyllc acid; 77

f‘hygﬁmf EE,ME'@Q@; %';‘3?%4,@3{1 Hﬁeqﬁe seymel as defined in claim 6, .
11- 020Th¢ Icomgpobeh o [chrim] §,1wh¢rdinodepcanepdmd ais relegiedcirom the

oXYy- 4- hydr oxynet hyl - 8- met hoxy-
g‘%gli’gong?t Y o ey [h, el [ 14]
di oxépionayk3-batiesxBinethasyd;9- dimethyl-11-0xo- llH dibenzo[b,c][1,4]d

104;e%1§1@'6’-:éa%x9/h@|a§iﬁ)élt®%ﬁ@1) net hyl ] - 3- hydr oxy- 8- net hoxy-

1

o 1R eyl ettt e sl Il 41
1(ﬁ$fggélﬁydar%xghydéld>ﬁyolﬁd]ﬂfﬁtnljoxy 1, 9- gl met hyl - |11 oxo-11

[ 0 nc r

met h 1%19’,%0 %%y An%_.lgi 6§d IHet%ayfégf)g%o négth%ﬁl lg%%de?hchllgl diben
mﬂbgid#ﬁémhmmHeﬁ(hﬂmmmhqamﬂﬂlbenzo[b c] [ 1 4] d

' oég?%}sﬁ{ (2)99 Wy’ P9 gf hiyb 1 ﬂgz R{/rrol 1- Pll gc)}(lycf)l_amlno) me
thé‘ll]dl 16%(4%’6“{% £l dl@f%pmq 63@érﬁpﬁ>éll%n%r boxyl i c acid

d' et By )@ES methoxy-l 9- dlmethyl 11-o0x0-4-[(4- sulfamoylphenyl) aminome

thyl Fﬁigé leilzn(} ,F][lé-lt]%Xxgpme arbox}/hc acl n&t hoxy-1,9-di et hy
enz oB {Helrdxy - & nditlooeeypl , Aetifiethal- boryd-# € (ZamiodpHudinzl i lagthylemino)
'%Th%lir ] ﬁfﬁ’fﬁlj‘ﬂpgﬁx 4;‘?18"% 'ﬁ'wgubr%x i acidny |1
H- di 5&%{))@ gjmethoxy- dp methyl 11 0x0-4- (plperazm- -ylmethyl)-11H-dib

eﬂiz%l{:lé’f%ﬁl AXBH ?ae66 E&BBRQ?&Yac(d”r sul f amoyl ) - phenyl am de]

1 H an%gﬁégy aﬁmrrlg}(ry h}ing 8roxy- -meﬁloxy-lhéldlmejfhyl l)i oxo 11H-

dibenzo[b,e]|1,4]dioxepine-6-carboxylic acid;
4-(4-Benzyl-piperazin-1-ylmethyl)-3-hydroxy-8-methoxy-1,9-dimethyl-11-ox
o-11H-dibenzo[b,e][1,4]dioxepine-6-carboxylic acid;
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i oxepi ne- 6- carboxylic acid butyl ester;

4- For nyl - 3- hydr oxy- 8- nmet hoxy-1, 9-dinethyl -1 | -oxo-11
H di benzo [b,e] [ 1,4]di oxepine-6-carboxylic acid
pentyl ester; 3-Hydroxy-8-nethoxy-1,9-dinethyl- | |

- 0X0- 4- [ (4-sul fanoyl phenyl)-am no-m

et hyh-]é’:lg; Wa&%ﬁﬁ&gﬁh&&xoﬂe@ﬁﬂf?ﬁ?%x? @ﬁ%@l@%}v I1'9:d1methyl-

acCl ester I OXY- xy- -
1}-oxerk ztﬁ%e(nzonbeﬁ]ﬂwﬂmommnw @y Handie) net hyI ]
- 11%3111}121%%04 Byéﬂ]o&ﬂ'méﬂh?l R4eRhdXS~ B9 dan&byiy] i-6x@¢iM-dibenzo[b,

est e
ﬁ{ ?Fﬁo’?@?ﬁ’& caﬁﬁ%ﬂcé‘ﬁidno) met hyl ] - 3- hydr oxy- 8- net hoxy-
1, 9- d-l[(ﬂEFlluyfo——Iilianbammo) methyl]-3-hydroxy-8-methoxy-1,9-dimethyl-11-0x

61%%3591%2% ]ﬂ %Irc]l? ﬁ%lé]édéa%oggglgimghcar boxylic aci d.

ef fecti ve anpunt

of a4€®npwlu$rbYdleFc8rmﬂhaX3( 1p- lmeﬁwéﬂé -0xp-dd Hrdiberzo[b,e][1,4]d
10&@@5%0&%)(%& Ly dReseALaklce sal t s t her eof or their
X R

tures R2 AR r

her SFOTRE3-hgrery Rmethorr L ORbimep -1 ko R B < e 1d
1ogéﬁnéiﬁecamlla§cﬂ%fhyﬂleﬂﬁdbn cl ai rr} 6; (b) a

ro | u acc

onr 1 PO BRI T B il SR HERbpoph il e

1ok61|;>1né-t6rdaﬁmxyhoaqadldmt]n15gamm (c) one or nore drugs
e t
quggt(ﬁg% pgﬂh& H{gﬂﬁj)"y@y&%@'%!:ﬂg >t<§’fr1 gg‘?}%ﬁen d&‘ti? Ix6-11H-dib

crgell.ely bé @mm@é @arbwhgmalddmm Améieboti ¢ drugs. 12.
Use offfyy &gm;l%rﬂ% £1, 50 Abth - {1-dxd-B- [(mnma{wt ﬁéﬂyuy i'ﬂﬁno-

m%&xyﬁﬁﬂlff 3@%@5@%&%&% P Gl s riGER o
adm Aireayl- Mydl@x?ﬁ%ﬁﬂhﬁxy-m %@ﬁﬁt}t}m&ﬂ&ﬁﬁ 1aH- dlbenzo[b e][l 4]d
PR a0t S 6T e ermt 05, phar mceuti ally
ac cepfabhd-Fhydrexy-Benetbbxyoi , Ot dimicthykl kone-dd H-diberRp[bee]Ra4]di
o g e e R, ) e e Saime a def i ned
in  &iHydsexy-8-methoxy-1,9-dimethyl-11-oxo-4-[(4- sulfamoylphenyl) -amino-m
ethyl]-11H-dibenzo[b,e][1,4]dioxepine-6-carboxylic acid propyl ester;
3-Hydroxy-8-methoxy-1,9-dimethyl-11-0x0-4-[(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-ox
o-11H-dibenzo[b,e][1,4]dioxepine-6-carboxylic acid.
10. Acomposition comprising:
(a) an effective amount of a compound of Formula (I), isomers, racemates,

pharmaceutically acceptable salts thereof or their mixtures;
Q,

Ry X R
SOS0O
Ry | Y |
Rq Rs

"o,

wherein Ary, A, X, Y, Ry, Ry, R3, Ry, Rs, Rg, Ry, Rgare the same as defined in
claim 6;

(b)a bromatologically or pharmaceutically acceptable catrier or excipient.

11. The composition of claim 10, further comprising:
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(c) one or more drugs selected from the group consisting of antidiabetic drugs,/
hypolipidemic drugs, weight-reducing aids, antihypertensive drugs and antithrombotic
drugs.

12. Use of a compound of Formula (I) in the manufacturing of medicament for
preventing or treating diabetes and metabolic syndromes in mammals, which
comprises administering to mammals in need thereof a therapeutically effective
amount of the compound of Formula (I), isomers, racemates, pharmaceutically

acceptable salts thereof or their mixtures;

[0}
Ry X Re
Y
Ry | I R
R Rs ’ (I)a

wherein Ary, Ary, X, Y, Ri, Ra, Rs, R4, Rs, Rg, R7, Rgare the same as defined in

claim 1.
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