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159159* THE APPLI CATI ON OF 5- METHYL-1, 3- BEW
DERI VATI VES THEREOF | N THE PREPARATI ON OF ’
AND FUNCTI ONAL FOODS FOR TREATMENT CR PREVENTLQY
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preparatlon of PREVHNER) F§E§b f oods.
BACKGROUND OF THE | NVENTI C]\I [O pression is a

common nental disorder that affects up to 20% of the

FIELD OFotgt mwopNirgdion. The foll owi ng synptons of
depression are common: persistent or recurrent

[001] Thel @pssextSigcntibn Gela®BXb @he/ appliRBidAbf SfnetBYICER. bgﬂz%g&ﬁﬁﬂrér derivatives
abnormal stress response, and cognitive functiona

thereof, ¢rnpharm¢gemtlcal[ COBposiicars ¢dnenipiagt thel@cadeise prepaatias CFPMRGicines or
nodel s have been devel oped to evaluate the
ﬁmcuonagg’f’ﬁ%lty of antidepressants under the inpetus of
neurophar macol ogy. The nost wi dely used nodels are
forced swmtest and the tail suspension test in
BACKGRQH@R@ Fﬁwgﬁars many studies showed that
const ant darkness, EI eep depriyvation, and chronic

10021 DETApIG & GBI e abe Rl roatiesty wn tsypalof el population. The
oo S SRS ST e SRS AR, Lo, i
agitation, "sié@p Bi@éﬂa@@ezﬁﬁt%hﬁal‘%{reger@!p%ﬁ% Qfﬂd &%ﬁwel flxn&f&laleglté)la{rr%le&

s in |ppoca aptic plast

003] OVG‘%F%%%&‘%:%?% mP@hfgCCFréF%@fsma morels haw@be&ndeved@edo@ avaluate the
e AR AL O ek O o

are the foqced myvimhtest %klldcmmtadsumeosmmte)st ingodesitsa lih yECeh&@XéaI@Sm&[} studies
f nmer, i atlon in. the rocessmg
showed tHaP@dn@iahf&asr’l?%es? 6 i Bfed g ORifaiPEediil g Eddstreystare
etlologlcal moaéls €or tike sRBFEMYe of AEpreditonS FaEIelthSdehahRI AL ﬂﬁﬁlhﬁﬁ)n(ﬁ)r the study
thyl -1, 3-benzenedi ol and its derivatives have

of antldepawaéﬁtﬁ @ﬁﬂugk@a pathoggnesip of @@ﬁ@sgloan@sttlheqt eptmse@&rachanges in
hlppocamgzﬂ QyRMtie la@P&’tW&% glei, tgr"n{ %‘Oter%? tlon Es bR in cogmtlve

eport about therr epr
function f@ﬁ’»(beeftny of thyi heatrm&chams;hemmedymgrdéﬁn’esslo:abnor rral stress
responses, or cognitive functional inpairnment. SUMVARY

[004] 5-MeghyTFHS- benwmou\toﬁramﬁjly Ehewvpaesendbl)iiveally 0§edra8 hatimsbitor of
to the application_ of 5-nethyl-1, 3-benzenediol or
thermal P‘HWF%@‘P%& S PRSEEHIS ofcnyrcpims imsermetiates forwpos snittesis. It s also
ﬂ] pgthem ntt} aratlon of nmedjcines or ! !
a reagent %5_ e speqiti¢ detgrmingtiopof, Mpthy 11,3-benzenedial apd jts darivatives have
often beenlustd dddntioxidants and they possess a degree of antibacterial activity. So far, there is no

report about their use in reducing depression, anxiety, agitation, sleep disorders, abnormal stress

responses, or cognitive functional impairment.
SUMMARY OF THE INVENTION

[005] The present invention relates to the application of 5-methyl-1,3-benzenediol or derivatives

thereof, or pharmaceutical compositions containing them in the preparation of medicines or
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*@00002* functional foods for treatnment or prevention

of depression. Mire specifically, the present

invention is directed to 5-nethyl-1, 3-benzenedi ol or

derivatives thereof for the treatnment of depression or
IInesses cau of t

functiona) %°°S52f‘§rlst§§af‘6%]°f PHER %du‘i?a’ée%lf’“ f%%veeggﬁ?l?x’ theehieseghinvention
1 Y3 I V, e . .
e S P S AR o oo
related illMéxéLind the cﬁ@gb%eﬁﬁlﬁaﬁeshydr ogen,

(3- D gl ucopyranosyl,
[006] Th¢ %mpghndsopﬁl thrnpfyén{ (ifven€ipn (e B-mlethyDPBrivnesetiol or its derivatives

mannos
thereOfferqsettP%be@f@e{hyI (3-D-gl ucopyranosyl, allosyl,

gal actosyl, rhamopyranosyl, fucosyl, xylosyl,

arabinosyl, acetyl, propionyl benzoyl ci nnanoyl ,

succi nyl, nethyl, ethyl propyl butyl, or benzyl.

[007] More preferabMe the conpounds of the present

i nvention are 5-net hy - benzenediol or its

derivatives represent FoRrfula I'1: M OR  HOII
Wherein R is hydroge - D- gl ucopyr anosyl,

(3-D-gl ucopyranosyhgé) 6)-(3-Dgl ucopyranosyl
mannosyl, 2, 3, 4,

6-tetra- C>acety| [ 3- D-qupryranosyI, al | osyl ,

gal act osyl, rhannopyranosyl fucosyl, xylosyl,

ar.abi nogyl, acet |onyI benz yI ci nnangy
Whe %I&m nyliy met rﬁ"f%ret hyl%2 pr ori‘ﬁ‘? bAY{rogersr be&z@’rglucop}’ranosyl

R hyd .
e U R S
6-tetra-Ofpet(13p- D%lluc} 2 08 OSMlosyl\"hgﬁllact'o§yll 'I%EEQOﬁﬁa&Hsgfl nﬁlcbsﬁr xylosyl,

or ci nol D-giucopyran03|de or 2 oOrci

arabinosyt, @e@tgspmpgmt; bpyzoyh) @ttlambodt, suctByll- heth{d; efhyc Emp@m&e@n Q8 benzyl.
09] More preferably, the compounds of the present

[0
[007] Morqmréfqart@yq thg eompraindse pf thetpiresent infention are S-methyl-1,3-benzenediol or its

derlvatlveg represe}{ted by%o?rglrl]léeﬂnedl ol represented by Formula I11:

Me

OR?

HO

I
Wherein R! is hydrogen, B-D-glucopyranosyl, B-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl,
mannosyl, 2, 3, 4, 6-tetra-O-acetyl-B-D-glucopyranosyl, allosyl, galactosyl, rhamnopyranoéyl,
- fucosyl, xylosyl, arabinosyl, acetyl, propionyl, benzoyl, cinnamoyl, succinyl, methyl, ethyl, propyl,
- butyl, or benzyl.
[008] More preferably, wherein R! is hydrogen; B-D-glucopyranosyl;
B-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl, which is  listed as orcinol; or

orcinol-1-0-B-D-glucopyranoside; or



M OGdc R0 Il wherein R2 is (3-D glucopyranosyl,
[ 3-D gl ucopyr anosyl - (1-->6) - (3- D- gl ucopyr anosyl, 2, 3,
4, 6-tetra-0O acetyl-(3-Dglucopyranosyl, mannosyl,

al losyl, gal actosyl, rhamopyranosyl, fucosyl,

i BB IR PR oo 1 o
009 MBS Obe 8B o ! P IRLHERPIE" 3 bt o

5-methyl-1[Babenepsded) e&ptbsenied b IFoMat R 101 ef er ab' y, the conpounds
of the present invenftion are the derivatives of

5-met hyl - 1, 3- benzenedi ol represented by Fornmula IV: M
b OAc R20 IV Werein @2 is [3-Dglucopyranosyl,

[ 3- D- gl ucopyranosyl - (1-- 3- D-gl ucopyranosyl, 2, 3,
4, 6-tetra-O acetyl-(3-D/gI N oaéganosyl mannosyl ,

al | osyl, gal actosyl, rhamapytan fucosyl,

xylosyl, arabinosyl, acgyy| proplonyl, benzoyl ,

ci nnanoyl, succinyl, nethyl, ethyl, propyl, butyl, or

benzyl . [012] Pref erably, RH is 2, 3, 4,

I
L R e S A

I ord
6-tetra-O- E(Ejl l: %Inj S WQ%U%P J\ﬁg@a all'g' ?acfdsz %@98%’@&%5}'10 fucosyl,
xylosyl, af¥bi8yiakdedyl, pr@?ﬂ)n&h@eﬁz@yﬁ rcﬁﬂltain% ﬁlsuccgﬂsiﬁétfliéll ?t?lglfz)grnc%bg/l butyl, or

Di seases, tenth edition (I CD 10 I ncludes
benzyl. subtypes of nmental illnesses and disorders with: (1)
ression and nood disorders, such as depression,
[010] Esﬁfﬁﬁil& Ryyiix d4Predusapyragosiid B@@mpylanoayﬂ-ﬁ-dédeS—g]uvepyranosyl or
rham di sor.ders, such as depressive disorder and bad nood;
nopyrafioSy her ' affective disorders, for exanple, caused by
[011] Mé)IJeI l%?%!ﬂ.r)lg’ t}%“ (g'n Orl],l%I é’ldgf C“lf fgr%ﬁg{l ag]?’gxtft?og]t :alEelsnt £ gesrivatives of

es  of sor ers wi't
5-methyl- d3ﬂkﬁ§§kM©lQ?&%Eﬁ@&%y?ﬂﬁmﬁééVCt'Ve di sorders caused by
substances (for exanple, ictive drugs) or therapy
(such as surgery, radiotherapy, or chenotherapy); (4)
bi pol ar di sorder or biRPIar af fective disorder, which
contains two or nore

OAc

R20
v

Wherein R? is p-D-glucopyranosyl, B-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl, 2, 3, 4,

6-tetra-O-acetyl-B-D-glucopyranosyl, mannosyl, allosyl, galactosyl, rhamnopyranosyl, fucosyl,
xylosyl, arabinosyl, acetyl, propionyl, benzoyl, cinnamoyl, succinyl, methyl, ethyl, propyl, butyl, or
benzyl. | |

[012] Preferably, R* is 2, 3, 4, 6-tetra-O-acetyl-B-D-glucopyranosy, or acetyl.

[013] Depression, as described in the Diagnostic and Statistical Manual of Mental Disorders, fourth
edition (DSM-IV) published by the American Psychiatric Association, and the International
Classification of Diseases, tenth edition (ICD-10), includes different subtypes of mental illnesses

and disorders with: (1) depression and mood disorders, such as depression, mania, mixed mania,
3



epi sodes of depression and hypomani a, and al ternating
epi sodes of mani a and depression. [014] Besides the
synpt ons of depression described in DSM 1V and | CD 10,
the present invention also involves the treatnment and
revepdion of ci.rcadian rhythm di sorders, slee
and hypofte B e Qiyeiparaery ek &Y defiseia? gisoies bad bad mood: (3) other
Fective 8lsbRES | i ' nt cogni tive functional .
efective B Kt e SR M neahFRBTI O g aSihER messesor
subtypes bh@iserdeseith dHAMRRLsQEL & R BrekBYOU; i
P prevention of disegses a §bc¥§é€ a%?ﬁd%?§%§§¥5ﬁﬂﬂxscmmedby
substances lfdr lerardpls crdd@ttise dRlgeRer tHérapy atSas SR rediStheRDS or
anxietg,'acute stress-induced i npairnent, or
chemotheganyni ) bipotan dispidenat bipolpriffavtine disorddi, sdichermtaitstwo or more
: addition, the present invention also involves the
episodes E576108 Anch AP amrsias gd alterprigsaipisodesort resampridedepression.
i.ci.dal thought,s and ehavi.ar d di.sarders, and | )
[014) Be s She ity 8F Uy E8ion S Hrah b o) el ubf SRk st invention
also invoRe§ SRy LRV, i ok eep disgrder . a ver :
S0 e S Srmon di seﬁs&enamﬁg\b%? ?gg)? 2”\3\%%(1% H‘é@ pr)l? glssglr(%ﬁs,’ Slegp 8§8rd§fs’ chronic
stress, ankiB©, £l @RkSimlicddahipagnisabes, n?ti‘%_\fﬁﬁd{g"h@l iHliﬁ' s disorders.
of depression. Circadian rhythm disorders erer 1o
[015] Besides depsbsi@s slenpriesnt plvysticl ¢ @ablvELhe thespy aHAGORABH of diseases
. circadian rhythmis driven by alternating |ight and
associatedjawith qirgadiagi fiyshrendisordsesasseep disbelehabilironior stress, anxiety, acute
i nheritance can result in circadian rhythm di sorders,

stress—ind%ei CPRURCRY, PT FRgruty petignal idrg}agrg}epgobqhsqﬂigﬁe]n dgduion, the present
: T HACE epr.essi o nd.cognitiv .
invention R ol GRSy 1R Alon A5 ERE T 00 BV, it ghovghes and

CtI Oona

behavior)ShB88® dHbRIFsI&{ SabnBFrital AV A6 8ssi B, GndcNr €€ maj or
categories: (1) dyssommias, such as insomni a,

[016] Sledfg/p&i’cﬁ'ﬁﬁﬂiiaﬂrhﬁlﬁtﬁ&o@cﬂ@y,Slee?rcﬁﬁ)tr@ér,nzgvé'r?|c@¥n%n5di§e§§b in patients with
~disorders, and circadi an-rhythmrel ated sl eep
depressionj i smgenfghe cMterpaofisumgi wsles ts eechuas tini eghénresfedepfs €6 Circadian
hvth .pagic,g&nd sl eep wal king, (3) health-related sl eep
rhythm digprdgrs Jefes tosthg mgsk ejsentinl §hysielpgicel funsionoFhe nersmadnicestian rhythm is
. faor exampl.e, .addictive.drugs) or thera such  as

arven o5 ST O 5 ) L LA, (U902 o st i
circadian AVEh! dsdrlerd WA LMl BF Pt ool Bncy
ucalanﬁg%ressfgn?.ﬁt Fgf%ﬁgﬁgﬂrgﬁl éﬁﬁﬁggﬁfg%hgﬁg]Hggéﬁpﬂgnm,mwhas
depressio® ¥he® BbgritivelRRERSTA] Bipairibht. A StofHi SOIABSR- W6} HES.- 10™eep disorders

.. mjor categories: (1) panic disorders, for exanple,
are dividedgutodipiee biagr cppbricsul Brdy pafintasgiueh he @fsemhiU B beadninga marcolepsy,

. of particular animals, environnents, or bl ood
breathingrelated fslegp ofisorders, and piesdiaa; thythnotedaed isleep citsopdersi (2 parasomnias,

b disorderf, posttéﬁupatic stress disorder, acute
such as nightiare, 5legp PaRic, 2nhglear tvelsinge(arherlbh-yelaed slegp rdisoadats and sleep
. ( 4, he -rel at ed anxi ety.disorders an
disorders cabscd 0 CBDYAHEE B CoPirc o "CRERT o7 e a5 surgery
Ia&oﬂwHQ%qgﬁ%eQBHw&?§iapy (such as surgery, radiotherapy or
chenot herapy) " El evated plus naze and freezing
[017] AntiedyayiaOVery @b@mbindAmproia 9 pﬁﬁ%?%it‘ﬁ%ﬁl’éﬁ%ﬁ’. RYSLHALE euidelines to
the anti-anxiety activity of drugs. [018] Stress Is

evaluate dief éxtead ofnddyredsogi dalxiay digrderaSndide €0H thijbPRatebdties: (1) panic
) seriously perturbs the physiological or psychol ogica
disorders, Hpress1Rig | agomphelia,aragtagwilas manist disssders §suok lak dear af partioglar animals,

. one of %Pe min . . : . :
environments, or blood transfusion, social phobia, or obsessive-compulsive disorder),

posttraumatic stress disorder, acute stress disorder, and extensive anxiety disorder; and (2)
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factors exacerbating or leading to many ill nesses,
such as nental disease and cognitive functiona

di sorders. Stressful events may include a nunber of
daily life events, and vary from person to person.

Taki ng so ubst ances, for exanple, addictive drugs
health-reigBd i S HrangeTe R aysnssritluged diordger Gor eremale, pidieae drugs) or
h ol s res s.. The. commonl y used : .
trsny (40 BOUREI B G5 ARG A IO i g v ot
are widel¥ @dellir6 @t 8108EM tb EV-Rlate {1 YR 2R i gpe in
s efodegts ang corti sol ?ﬁé%ﬁgﬁgﬁgﬁeﬁ%%ﬁgﬁF%%ﬁglead to
[018] Stresd év alefineC Uk EbiBlogREB -syeME 5 P alonbRidh, tkﬁy%ﬁrié\ﬁ} g>%rturbs the
~ damage of hippocanpal synaptic plasticity as we S
physiologiaghempsyghadeglcateworepstadinofan orghnien pStrésgiytedieved to be one of the main
conynnly-used stress nethods include foot shock and
factors expgrgbatingestleasling ta marynllesres) sudh gnimentah dissaseread aboghitiee functional
ortant hi brain functions. It refers to

disorders.r%g%ﬁ#ﬁgve%wypglﬁﬁéﬁw’r l%ﬁi@ﬂéjmf? eYRRES:nHBigvary from person to

. T ﬁ{b ' eppd.t.0 Kii; f caognitive
person E;JI)iﬁ [s%%fsgere : ﬁlgh n%gt [ en?)Esa @egff?dgr |tlﬁg (?r%smoﬁtunﬂ%[g%mg therapy, such as
surgery, USGMB! i@ tb RBHSRS sald AUtTQEBRL % i indi

5 Hebb Sroposed tﬁésideégagﬁgt sygg%??@&h é?%?gé%é%ﬁlﬁgha”mSto

evaluate §ttess bhadude obrticesaemid tevaRd(siEiTas ortlddstdDhs, int Ridents and cortisol in
hypot hesis was validated in experinents by Bliss et

humans), gyhichyjsan d¢adctsy eglesdnh appo cepaindhaed giniprirmepnt ok iadtth@fiamage of
hi &hTP . _.However, so far no drug that regulates LTP
ippocampyl, é%rtapg}c astifiknay kel 35 192EiRs RaWr awpsicen Im anfreal experiments,
inic.  Better. an aster curatiye effects may be
comment £t 55 by kB 63N Ml Safrnfbymant i
[019] Codpitismtis ©hd ¥f tHR b8 qﬁlg&gaxﬁi %p:{hgggﬁaﬂpﬁm'c{igns.r Rl @80 learning, memory,

synptons, and its causes.

language, $hd¥ghtiyihd AoBd DBEZBRAM 19 dedtied toDedEihd BF LY iVeMscPer. and patients
~ directly used in the free formor in pharnmaceuti cal
suffering FompobkaveinsgativeTtheughtsand ect aitamamediyt inCBI49, Hebb proposed the idea
conposjtions contain 0.1-99% wei ght ratios of
that syna;glcngpﬁyjcat]_qrg_lsoélm befesd iob lleaging tand doemomnt ilvel978 nthis hypothesis was

. har maceut i cal,l y acceptabl e excjpients. [021 As used
validated TR 5 i o 5 P it oL Pp et onarigopoteniarion (LTP).
H | R-etS's L ore solid, em -solid, or -

oveve 8 S AL RO TP SR Sl ki e i
Better and@M¥stéry BRativeN R MIBC Y tbdYed HOMMROSbbi ' i i
5-nethy|-1,3-benzenedioﬁ'or %er?vat?&é@gpﬁggégpté%ghﬁlSw“mnc
plasticity ipneptingdepression, ¥arelaedSsynpiahdaaeut caakd y accept abl e
exci pients or dietarily acceptable supplenents by
[020] 5-Mgshyl-lidrbrmzenedi@iner isiaterivativeheah itel diredtlypied nactstfr@akdm or in
h and foods, The pharnaceutically acceptabl e excipients
pharmacegical eqrapositiony Hrecdsserabnderhaupaseitinah compewitienseosiamay 4-99% weight

. I liqui.ds such .as.injections, .syspensions, .5
s of SRR b B B PSP M s
es ¥ . r di ssol.ved, or .
1021) As BB R Rt e B R B B PREUHR, Rbameng oy more solia
semi-solidf kg InRih@dGef LA o Bdrmalation duaﬁia}»sd%f'dﬁlye&bé.o*ﬁh@&>harmaceutical

_infusion (intravenous, intramuscul-ar,
compositionst b@pemethpheathenanediobwit 8aBaLSYs, tiAEbIOLrR! prepared to be various

subl i ngual , and nucosal adm nistration.
pharmaceutically acceptable excipients or dietarily acceptable supplements by well-known
techniques in the field of pharmaceuticals and foods. The pharmaceutically acceptable excipients or

dietarily acceptable supplements include sprays, aerosols, liquids such as injections, suspensions,
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[023] The effective dosage of the active conmponents
(5-nmethyl -1, 3-benzenedi ol or derivatives) to treat or
prevent the above-nentioned di seases, their causes and
synptons is between 0.1 nyg/adult/day and 12
. gl/adult/day,, and the optinmal dosage is 50-200
emu‘“"“ﬁﬁflgc?eﬂ‘tpﬁd ; Sc[r]tﬁlﬁé?]mhrﬁ%tﬁbké%éiﬁpsqlﬁv@ﬁt granless\oe powvdehdissolved or
By! -1, 3-benzenedi ol or derivatives thereof,
ceutical conpositions containing themin the
[022] In RBhERFestht ARveatiolE HeC kBRids A5¢ Pﬁﬂg[h%da%”% | iHI:l% $ égjiefatgcgna or infusion

the treatnent or prevention o epressi o

(intravenoweWirghagiug€ul&: finttdpeaion &, &ngu&ﬁﬁa%@msb,nﬂﬁi grgf,’rsﬁﬁlﬂéggk and mucosal
.. and synptons suggesting depression Such as’anxi ety
administrgfiioaness, and cogni tive inpairnment. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON [ 025] The fol | owi ng
[023] Thesffgehive dosres afithe active agepantms ¢5-nmetipbd Brbkszamdiol el lieflgatives) to
treat or b2 thﬁgungerstandiqg .and sugplenents of the '
PREVEHt Fion 20pigrmeniioned dlissasnse Sheif canens pntt s@pmends between 0.1

I const.rued. to, lim.t _j n t he
mo/adul SR AP DRy 0t tonasia Sl B vk s
[024] Theh@feRafit @ventible COMROURLS 5. (i Bed 1N ke bresent.
ingentionngepared by_a%ySJ?ﬁégfhgﬁﬁgégwéﬁg‘gh FPVajygs thereof,
pharmacetitonal tompdsitivths cORfaln@ESthem, in SEPHepiTELGHOGRSENRES, and functional foods
depression, and the etiol ogical causes of depression
for the treptmentren prgwentionroft depressies eprovidevee néw @hoick @@:S1reatther fdNpreventing
d . orcinol (OR), orcinol- | -0O 0-D-glucopyranoside (ORG
epression, 3pd SYRRLOAS|SUASesHing SePIRssion SBEy#scansiefy, S{rdss>@)d]cognitive impairment,
[ 3- D gl ucopyranosi de (ORGG) can be extracted from
DETAILEQUDESCRERTION MFOTHE SNGRNTION her derivatives of
orci nol can be prepared by well-known techniques. The
< cific process i.s as follows: [027] 1. O cinol can
[025) The gelfiuing Bxtimelet feseles B8 Arialp Shenmpuadeaid metbesfootecnderstanding

and suppl%e_r%é:’g he im%{ig%gbyﬁtheseagx%/moprlesaizre 4o intended and should not be construed

ucopyran
to limit in[ahyDvey uROBYERIBASK fdrikr mGhe CBibs th%oﬂ%%@ﬂﬂér%&f-lier. The compounds
_mannosyl, allosyl, galactosyl, rhamopyranosyl, _
 described finiabs yiresenty imsytion preparedbynany|othedNdlethb® 6T HRSPANAI fY treating
. _conpounds can be obtai ned through reacting the orcino
depression,SYIRPIORs SUgEksting depragsatny hud de giotubicd cafses sfudpESsion are included
inth net.hanol under |ight-protection and by addition of
1 e PreskydPEBY'Shi ¢ aci d and acetic acid and stirring for 1-5
[026]  Whatein,oonmotemgier afORE. Cbeidol-apebWIopHa gy koS! ‘ig‘kc}) and
inol r ogjalned. The correspondi ng orcinol” acetyl ate
orcino '1'§1[§z;%' {WgeRYraresyl-t leapHd PP talucopuiannside  @BGGecannbe extracted from
Curculico BRIAB, I o t rgom.t erature t ive the '
e ot esépyo(r;l(S i n%&l(%?%?&rlfg ' egs|°§ é)é%ff@e@ép bg pfe(?%’fi%lgw%@f)‘ﬁ“ techniques.
The specifmrpito@@s &ras falbyws: or ci nol or orcinol glycosides are

di.ssol ved in pyridine by the addition of the
[027] 1. Ogjpoleeatioht F%&Qc‘v@ ergpespRIding: acgesjated pragkibdefssugat wherein R!

and/or R218re20%-ofrctbiahdwy| agin | di and sthrying for 3-5 h

at 6g- 1?8“(0: bgfﬁe%’x?‘lurgﬂl}f@%%%?ggaon oﬁg \/\/a%lggo%’ﬁad’os¥lherﬂannosyl’
allosyl, gadactesbt dnwiopiranbeybr fcosyly txylogyly eora amablidsyl praag Ugik corresponding
compoundm}iﬁ: Be 'o%tafinl'lerdttﬂreoruggl'}ge{c{ilnge ghet grcglloY%it%Ct)(lle ailrtxdeigated acetylated product of

sugars in methanol under light-protection and by addition of hydrobromic acid and acetic acid and

suspendecg ng?

stiring  for 1-5 h at room temperature. Orcinol acetylated glycosides are obtained. The
corresponding orcinol acetylated glycosides are treated with sodium methoxide in methanol for 1-5
h at room temperature to give the corresponding orcinol glycosides.
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products. [029] 3. Wien R and R2 are al kyl, orcino

or orcinol glycosides are dissolved in tetrahydrofuran
or dinethyl sulfoxide by addition of sodium hydride
and stirring for 30-60 mn. After addition of the

pondj ng al kyl ogen, the, reactlon m xture is
(028 2. Phiep K andy R} drscpeply orgog 97, orging! ghé@ﬁléﬁ@wreedlsscﬁvcd iwapyidine by the

addition a%? e’?fly a? trFeg ond‘inh fg.lf:ll rezaxe rcri]élltdgsegl kachf F%E{gaucacng 10-20%
4-d1meth%ﬂ‘ff’o‘p§r &m@éh& %ﬂ- 'ng T84 § RHAIIRE ?ﬂe m xturg 5 poured onto water and

or ci no copyranosi de, ot Cl hot
then extradted wth- chicfpbftofra-t& U£ GRIE P& Which i3
ranosi de [030] Cugrg\t:ul i go g{r]}chl oi des Gg’aru]rthe[vr\;pugf%%%ﬂ)é acylated
products.col | ected, dried in the shade or in the sun, and
, powdered. ,[031] The powdered naterial (20 kg) was
[029] 3. @Jafﬂ? RepnpR 3argialiers anpinpl 9owsiephgliedsidest diggplvedderetrahydrofuran or
ach tine. The extracts were conbi ned

dimethy] aﬁéoxe%%ﬁﬂﬁ%%efe 10 b Gieridspandystireingifar 30t & min. défiasraddision of the

e I b s o
and extratfel QVlY}?blg&tof&'fn {hgivE §Sirie {:}I e th ?snﬂlnﬁgruél?rg%e%@%ive alkylated

successively wth 100 kg dis wat er
products.et hanol , and 60 kg 90% et hanol . The 70% et hanol el uent
and the 90% et hanol eluent were separately collected
and evaporated to dryness to obtain 70% et hanol el uent
(340 g) and 90% ethangxalegnt1(60 g ). [032] The
obt ai ned 70% et hanol el uent (340 g) was dissolved in
i.n 40 silica After

rT@t ﬁantg?'} %'6‘95?’3 '88 5%‘&15&78@) gllﬁ%msram%gmcmol and

pul veri zed and si eved and subjected to silica ge

col unoweatul-dr@t [Be-ahivp pgEanbsKe( 1 —26)PHAVGIuTOp Handbide

eluted with chl orof orm et hanol - wat er (90 10:1 to

[030] Curzghg'%por%glg)g n_]\sl @4’7% g’g Qcme@%ea %‘?edf 152}% sglﬁ‘@ei ?{é Cehsufnr gr?cf powdered

I ons wer

[031] Thecgvadidd @4tedal (@@ﬂ ggF\R/XsSé)@xlaHea ekirh&QNHIEE MR '%?Aaa&lo(ng X§) under reflux

orcinol (5 Q) actions 9-15 were conb

for 2 h eactotimenT ncadxecicts avese conytsihéd dridz@shcéntRrdad BBaR ok, SidVBltered after 12
orci nol - 1- O 0- D- gl ucopyr anosi de (50 g). Fractions
h depositipp._ P udecextaaisivrseithes shsaratogrepid ana D-10t mestaplokdug@ekin column

th I
(the weigh TS Feom eng 2Ok A5 sl Fussesiely(with 369 ke (iscibegmatorsp ks 70%
ethanol, a[n%n 86! l%e 904’ 1%hgr}o'1. E'Qég 37]0“ %t F}gaggw ﬁgte&%%gl}&n gé‘! hanot] eluent were

ptica rota Ion wasS nea

separatelvp%lﬁarc{eﬁeirﬁr eva &Mfew 3 &Qﬁ% dt%t YGLG AL %HAES‘I o, ellﬂ 640 g) and 90%

UV-21 QA spec ronet er a were collecte
ethanol ellém-(6ag). FTS-135 spectroneter w th KBr peIIets,
nucl ear rmgneti c resonance ('H NTMR and 13C NMR)

[032] TheX g r(ﬁz 0}6/5 r %QJ%?‘}I 5%&%@%?@?%533%&? ggcti gtgsoirbed in 400 g of

silica gel. After being dried at room temperature, the solid was pulverized and sieved and subjected
to silica gel colﬁmn chromatography (2.1 kg, 200-300 mesh) and eluted with
chloroform-methanol-water (90:10:1 to 70:30:3, v/v/v) to obtain 26 fractions. Each fraction was
1500 ml. Fractions 2-3 were combined, concentrated, and crystallized from ethanol to give orcinol
(5 g). Fractions 9-15 were combined, concentrated, and crystallized from ethanol to give

orcinol-1-O-B-D-glucopyranoside (50 g). Fractions 22-26 were combined, concentrated and
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Materials for colum chromat ography and thin-Iayer
chromat ography silica gel were from l\/hkall G oup Co.
Ltd. (Q ngdao, China). [034] Nane: '
O cinol -1- O p- Dgl ycopyranosi de Ml ecul-ar formul a:
i egrlg 180 7 Mol ecul ar weight: 286; 5 6' 3 OH
crystalliz BEY £} é%ol tBI @m %@pplol,vopm ucogyra@ogylilﬁ@)] p-&)-Blucopyranoside
(10 -63.03 (¢ 5.95, nethanol); 5 0 UV (methanol): Anax
"~ (logs) 279 (3.19), 273 (3. 21) 219 (3.99), 203 4 H
a ;s IR KBr Vmax 34 1620,
[053) Str%%g,‘d“eae%%%n,an%?@*e 90143 cfion WABIRSESY Wi 3 SERS-00 polarimeter
UV-VIS spédtalyere obfied whigBa ﬁ_(\f\/hl](}ﬁg%f):trom&@ IR dﬂt%e(cgﬁg’ on a Bio-Rad
400 MHz) SH 641(11Hs (1Hs
FTS-135 gpestromeigr vath ﬁﬂr) pellgtsg pugleay magnetw resqhaBeeHt H M\z[R) and °C NMR)

spectra w%rse,zgm( a 11}1]{ {)g{){%%%p’\l%gggl(n Cﬁg?% MIEI) as( gﬁten]ial standard.

Materials @ugolurhd ];h13>ma¢<sgrapfhy5®r1,d thihQaQer(aﬂlroxﬁatﬁgrapR)l mﬁézﬂ elegr): afrom Makall
Group Calffn R Ly, 75,0 (0, ©2). 78,3 °(a, CIN T
up Co lﬂ?g‘iao bigay (4 C©5), 62,7 (t, C—6) 7 [035]

[034] Na,har(gmlmql_oqj yc(,ym&m ar formula: C7H802; 2 3 OH

Mol ecul ar wei gh 4; HO 1l 2 Properties: Light
Moleculay@bh@w ehhi@-powder; W (nethanol): X, (logs) 281

(3.20), 275 (3.22), 204 (4.59); IR (KBr): Vmax 3Ms3,
Moleculare@ight: 2681, 1512, 1477, 1332, 1208, 1148, 1032, 9

cnl; El-MS (70 ev): mz 125 [(M1)-,8], 124 [M, 6 5 OH
Propertiesy bght yellpgv pgwider) *,  55], 107[ (M1-18)-, 7], 95 ( 2),1 A

8 (CD30D, 400 MHz) 6H: 6. 14 (’2‘9. rsq
[a]D'63-°SLZ§C.%-?.5’6P?EE§“@¥E. brs, H4),22.16 (3H s, H7)? H
UV (methanol): Amas (logg) 279 (3.19), 273 (3.21), 219 (3.99), 203 *
(4.58);

"
OH OH

IR (KBr): Vimax 3495, 3385, 1620, 1596, 1175, 1076, 1032 cm™;

FAB-MS (-): m/z 285 [(M-1Y,, 100], 123 [(M-1-glc), 87];

'H-NMR (CD;OD, 400 MHz) 8s: 6.41 (1H, s, H-2), 6.36 (1H, 5, H-6), 6.29 (1H, 5, H-4), 4.84 (1L,
d,J =73 Hz, H-17, 2.22 3H, s, H-7);

"C-NMR (CD30D, 100 MHz) 8¢: 160.1 (s, C-1), 111.4(d, C-2), 159.2 (s, C-3), 102.4 (s, C-4), 141.3
(s, C-5), 110.0 (d, C-6), 21.6(q, C-7), 102.5(d, C-1'), 75.0 (d, C-2’), 78.1 (d, C-3), 71.6 (d, C-4"),
78.2 (d, C-5%, 62.7 (t, C-6").
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[035] Name: Orcinol Me
5
Molecular formula: C7HsO»; G@OH
Molecular weight: 124; Ho | 2

Properties: Light yellow-white powder;

UV (methanol): Amay (loge) 281 (3.20), 275 (3.22), 204 (4.59);

IR (KBr): vmax 3313, 1629, 1601, 1512, 1477, 1332, 1208, 1148, 1032, 973 cm™:

EI-MS (70 ev): m/z 125 [(M+1)7,8], 124 [M", 100], 123 [(M-1)*, 55], 107[(M+1-18)7, 7], 95 (12),
77(8), |



13C-NWVR (CD30OD, 100 MHz) 8c: 159.2 (sx2. C1, 3).108.7
(dx2. C-2.6),108.7 (s. CG4). 141.2 (s, Cb5), 21.5 (q
C- 7). [036] Nane: Ocinol-1-0O][3-D glucopyranosvl -

lH-NMlﬁgc%g%ﬁ 40%%#1%@8"3’6 f"d“m@%f ﬁ{ H“’Zﬁcﬂi‘,é@éu%qtg“;ﬁ %}_p% (3H s. H-7):
“C-NMEf(@mO'D ﬁﬁ)ll\lfl‘%ﬂfﬂltsgcﬁéﬁng &ﬁ9ué4lp%‘$_\|‘¥6§7 (%H, ’@E\B%% 9)(5 kg 1410,

C- 5),21(5@;{3.7)447 [M 1123 [M1-2glc]; 2" 4 OCHOH OH OH 'H
vaR(400|sz CD3OD) 6H: 6.43 (1H, brs, H2), 6.40 (1H.
brs, H4). 6.28 (1 H brs. H6). 4.82 (1 H d. J= 7.30
[036] Nq@e (P.p:clnoljl -04[4D-glucapyranosgl=(17>6H-HP-glbcdpyrhnodd@ 1
13CNMR (125 MHz, CD30D) 6¢: 160.0 (s,
MOICC“‘%#W“ITOQQ@ C2), (159 2 (s, C 3) 111.2 (d. C 4
Molecul A&el t(§4 C-5), 109.8 (d, C-6), 21.7 (s. C7), 102.1Me 5 4
%’ 1% 748(d c-2'). 777(d)c-3011,67(1d3 é:816/ )_OH
, 69.6 (t, CG6'), 1 -
Pmpeme)g W}D'teayoral c 5’")5 . (d, C3"), 71L.5HAHE 4" y. 6 )i 2°
Mp.: 1177119°C,(d c- 5"). 62.6(t, C-6"). EXAVPLE-2 s
of 1, 3-0-diacetylorcinol [037] A 100 ni e
FAB-MSr(e)J(rszbetﬁﬂcﬁMeﬁ]'fuzaqm \‘l\.@tglc@har ged with pyri
| and orcinol (1.24 g, 0.01 nol). The reactQtorpHr xbur
H NMR,(#)00H 7. (s )@m&ﬁ%@ﬁb@rmﬂrﬂé @M(H&etl c anhydride

dropwi se_ After being stirred for 24
brS’H'4§r 6a¥§ 1%%%2%6#@ dha? 30de o v 40 (hib dodls TobUHedi-1"), 2.21
3H, H to 200 m of ice water. The m xture was extracted
(3H.s, ‘h ethyl acetate (3x50 ml). The organic |ayers were

“CNMRCHQ’@'M‘FQ CIRIHES3 1 gb'ﬁe%f) 15%%@?@“'1%“ 8't:ﬂ 1812 (d. C-4),

times wth saturate e 3%%8
1.3 r b orlLgde I e S 3. 71.3 (.
13 (S?ﬁbgeﬁg?((ggg }(;\rlmallggdrsa?e‘g %%ﬂ{jr(sne_g‘s/) (i E§l3[e|r v an(dT% 30 713 G,
C-4", 77c>r(ldd€ -Preact Oxéls 194ksj(eot-ad), 176 .25(d| Cear),g|ls @oum 71.5 (d.C-4"), 77.9
hr omat ography and eluted wth petrol eum

(d. C- 5")e6$1é@ @del-one (90:10. viv) to give 1,

3-0-diacetylorcinol (1.87 g, yield 90%.

EXAMPLE 2

Preparation of 1, 3-O-diacetylorcinol
[037] A 100 ml round-bottomed flask was charged with pyridine (40 ml) and orcinol (1.24 g, 0.01

mol). The reaction mixture was stirred at room temperature and acetic anhydride (3 ml) was added
dropwise. After being stirred for 24 h at room temperature, the reaction mixture was poured into
200 ml of ice water. The mixture was extracted with ethyl acetate (3x50 ml). The organic layers
were combined, washed 3 times with 5% hydrochloric acid, 3 times with saturated NaHCO; aq.,
and 3 times with saturated sodium chloride, dried over Na;SO.. filtered. and evaporated to dryness
under vacuum. The crude product was subjected to silica gel column chromatography and eluted

with petroleum ether-acetone (90:10, v/v) to give 1, 3-O-diacetylorcinol (1.87 g, yield 90%).

[038] Name: 1, 3-O-Diacetylorcinol v

Molecular formula: Cy;H;204; 5



[038] Nane: 1, 3-ODiacetylorcinol 7 M Ml ecul ar
formula: Cl1H1-,04; 5\ / 3 OAc AcO 1 9 Ml ecul ar
wei ght: 208; Properties: Colorless oil Structural
data of 1, 3-O-Diacetylorcinol: ESI-M5 (+) m%: 231
IR (KBr) vmax: 1769, 1602, 1592, 1466, 1434,
MOIGCUI*‘E‘QV&@ P82 1108, 1124, 1036 cnt' . ' H NWR (CDC13) SH:

s, J=1.9 H, H4, 6), 6.71 (1H, d, J = 1.9
Pf°Pe“‘e%zC7°§?ﬁfe§§*°“z 30 (3H s, H7). 2.19 (s, 6H): 13C NMR

a3 : C}BCI» 169.0 (s, CH3CO, 150.9
Stmcmralgs, Ci?]) )?91])51%)&%’1&(:,( C— 140.3 (s, GC5), 119.7 (d,
ESI-MS (&) #)z: 2319M#Nall; C-6), 112.5 (d, G2), 21.2 (q, CG7),

20.9 (g, CH3CO, 20.9 (g, CH3CO. EXAWPLE 3
IR (KBr) Pﬁ.ﬁph’f@t 1602, ds5923 lGIé@déBzyl 1360c1290] 11D8OY 102, 1836 chn™';

-tetraacet 4)2 Iuco ranosi de 5—{)39] Orcinol (286
Hm@?%@ﬂdwgé HeﬁJm Sz, 14e6I 07 11}, dThe redtz Hob), 2.30 GH, s,
g e was stirred at room tenperature and acetic

H-7), Zlghh g&ide (2.5 g, 25 mmol) was added dropwi se. After

CermIEL A B0 Nt RSB, Ky 0 s

reacti on m Xt u pour e%

h seth
C-5), 119T‘ﬂ$dm:x4)unﬁ9 wag, cet ipes ed, widh 5t gdd@ %‘(&%3@-‘12@0) 20.9 (q,

organic | ayers were combin
CH;CO).with 5% hydrochloric acid, 3 tines with saturated
NaHCO3 aq., and 3 tines with saturated sodium
chloride, dried over Na2SO4, filtered, and evaporated
to dryness under vacuumxAM®I® 3ide product was _
subjected to silica gel colum chromatography to give
PYWGMBDS/ZF*Q}RQMGHCH}OBI(Q-(ZSS, 44 6-tetraacetyl)-B-D-glucopyranoside
tetraacety Iucopyran05|de (421 ng, yield
[039] Orcg@d/(;ZS rg ﬂvaq\&ﬁsglvng@m@py 2mbi Bbg reacton(mixti@e was strred at room

mperan S ESEL P B AP SRS L5 KBS T LM i 20
at room Mﬂb&ﬁm@&%@ ROMGoP %ﬁfe? W%BOI?IICd mt% 50 ml of ice water. The mixture was
extracted with ethyl acetate (3%20 ml). The organic layers were combined, washed 3 times with 5%
hydrochloric acid, 3 times with saturated NaHCO; aq., and 3 times with saturated sodium chloride,
dried over Na;SO, filtered, and evaporated to dryness under vacuum. The crude product . was

subjected to silica gel column chromatography to give 3-O-acetyl-orCinol-1-0-(2, 3, 4,

6-tetraacetyl)-B-D-glucopyranoside (421 mg, yield 85%).

[040] Name: 3-O-Acetyl-orcinol-1-O-(2, 3, 4, 6 - tetraacetyl)-B-D-glucopyranoside
Molecular formula: C23Hz30:2;

Molecular weight: 496;

Properties: White arhorphous powder;

ESI-MS (+) m/z: 519 [M+Na]";

IR (KBr) Vmax: 1759, 1625, 1590, 1373, 1241, 1211 em™;
'H NMR (CDCl3) &y: 6.68 (1H, s, /=19 Hz), 6.63 (1H, s,

J=19Hz), 6.54 (1H, s, J = 1.9 Hz), 5.30-5.22 (m, 2H), 5.14 (t, 1H, J = 9.7 Hz), 5.06 (1H, d, J =
7.5 Hz), 4.28-4.14 (m, 2H), 3.89-3.85 (m, 1H), 2.31 (s, 3H), 2.27 (s, 3H), 2.08 (s, 3H), 2.05 (s, 3H),

2.04 (s, 3H), 2.03 (s, 3H);
. 10



6 OAc ESI-MS (+) miz: 519 [MtNa]+; p 4 65 0OO01 2
IR (KBr) vmax: 1759, 1625, 1590, 1373, 1241, 1211
cm'; An-Bu 2' -CAcl' '"H NMR (CDC 13) 6H. 6.68 (1H, s,
J=1.9 Hz), 6.63 (1H, s, -J =1.91IA—r|z)E 6i5i Sl H,9 ? J :
= 1. .. 5.30-5.22 2H), 5. , = 0. .
°C NM‘#@? 8@.@3 17 gﬂﬁ,& @ﬁsgp)i%q.zg,&ﬁﬁm, i@‘).a;(m:}@;@o%t%%s (s, CH;CO),
: . , , 2.27 , _3H), 2.
1693 (s bt Baods ¢ 1 P Lo W G sh v el ooy 1130 @, c,
p 7. , O ’ ,
1076 GG oS 2T Ry TARN 0T epbes 2 Bg @ £t 20 ¢
-6 y 572 ctse0s C-1), 140.6 (s, |
¢ 6)’21'%@%’12%@2@(‘g’?ﬁccpg)z,@éﬁq%.é%h%g@b 4), 107.6 (d, G2),
- .98.8 (s, CG1'), 72.6 (d, 72.0 (d,CQéS;),Zzléo(éd,C 7
G2'), 68.2 (d, CG4'), t -6'), . , G7),
21. 1)(q, CHSE':O) 20. 6 Fqié, ;%%4). EXAVPLE 4
Pr epar aPreéparafiorDéforditol-ll=tefthl O-2eb L Ml Mthn s fIRARARY r anose
[041] Tetra-O acetyl -rhamopyranoSe (36 g) was

[041] Teteh-OsdaktyBhanthopyrahddeUBE o) WHS didsbivell Y FRhiRRIOT 0 mgcc.#fq}ydrobromic
. and acetic acid. The reaction mxture was stirred fo )
acid and acebic ikide The reastion mixtues Wen stimerefor Salt tindsn light-RtotectiomeBhe reaction

. u ' ' [and extracted with
mixture vget%héclﬁggdc g{tgég@?%l%%%fe n\1Jv§tgr %@cfegxt(r)arcgegn\lvg{] leggyllagetlg\;gr(g 500 ml). The
organic lqy@rﬂ)Wned;OHMded/aShddi Ireisesivith wategr3 tiﬁlgﬁ ngl_SSW P18 (slo ) aq., and 3
times wit@%%eggs%dmaggorg%:dlriﬁgg%ﬁ\lgﬁ ?,: tﬁiegéfi’e, aga gv%% 6t drginess under
td @ive tatFeS SackPUEamnéPerdHEBy! BrddiNe .
vacuum tglt rae-*o acgftys/}l - raﬁlgng%rgyrgnosyll brom de. [042] Orcinol

(12.4 g) was dissolved in chloroform (20 m). The
[042] Orql@ééii?g,g) iyag idifselvadian shlprofern (9dm!)5The oriction hydu@xivabestirred and
5% sodiufrg%hgcir'a%s(ség@fyn)(gﬁﬁﬁp A et When the temperatore was mised 1o S0°C,
wtoion 2448 ASRLL AP A SRR 50 TR corotom v
added drdpRase ITBB rdcKbH R x MRS wal isfif&F a@%o@ggh' mﬁé t%a&?cglecvg\ggéﬂpglgted, then

was conpleted, then poured into 1

poured infEhESOphl ofise adjensTiRH ovad a&ci]Yi.lEt_Bd 20 byroos b @okBloAS héd. The mixture
The m xture was extracted with ethyl acetate. The
was extragied avithcethyd pestateviBheeorgambilayeds, wevashmblinet t Wwashad withts@firated sodium

} dj h ide, dried over Na2S™, filtered, and
chloride, Mé@é%@% If@FWG%%d tivrperatedaio dnynessTheder vaelainprgiartde product
v s BTGRP B kR Pt T A PR S cter

v o i e S o RS B AP B

or ci nol -1 -rhamopyr anose
EXAMPLE 5

Preparation of orcinol-1-rhamnopyranose
[043] Sodium methoxide (0.18 g) was added to a solution of
orcinol-1-tetra-O-acetyl-rhamnopyranose (4.14 g) in methanol (20 ml). After being stirred for 2 h at
room temperature, the reaction mixture was neutralized with 5% hydrochloric acid. The methanol
was removed under vacuum after addition of distilled water (50 ml). The mixture was extracted
with n-butanol (3x50 ml). The organic layers were combined, washed with saturated sodium

chloride, dried over Na,SOy, filtered, and evaporated to dryness under vacuum. The crude product

11



[ 043] Sodi um net hoxide (0.18 g) was added to a
solution of orcinol-l-tetra-0O acetyl-rhamopyranose
(4.14 g) in nmethanol (20 m ). After being stirred for
2 h at roomtenperature, the reaction mxture was
neutralized with 5% hydrochl oric acid. The nethanol
was crystgifizedr feom e nelrid gfvevacinolni -dfammopgdpss. on of distill ed
water (50 m). The m xture was extracted wth
n- butanol (3x50 m ). The organic |ayers were conbi ned,
washed with saturated ¥XNMPLEH| oride, dried over

Na2SO4, filtered, and evaporated to dryness . '
[044] Orcipodtd rO-Polewlirpopyiaao e prepased aeserdingito EXAMPBLE | was dissadved in

water for- ?%%il?g.aii%ﬁgkttéﬁglgélfrigt?% @l{;égggﬁnngﬁ%é%gg)s St}eesBEx(lgg/EvLausE sgb-packaged
o il 5008 9 L PP S 0 U

filtration), the solution was sub-packaged into
vials, sealed, and stegil, f.EI gi ve injection of
orcinol-1-O 3-D-gl ycopyranosi de. EXAMPLE 7 [ 045]
J100)8-B-= 7 | ; L ad ' :
048] Ore 0 B O e AL B0 SRy RPEKARIGE P fledifed i
bacteria-freejveatérifomninjettion. Sthle 4bjution was fiftedetl &% &dclidn HidfiYAusing a Buchner
filtration using a Buchner funnel, filtered with a
funnel, filtaredwith e precisierefilt¢r0 2-@4 4 mufittratidrn) uatierdnytetindies conditions,
bacteria-free conditions, sub-packaged into anpoules,
sub-packaged inte ampeulss, pad sqalasiier Ivoahiligatiangogivedypgholedipoyder for injection

. P for injection of

Oforcmméﬁgjﬁ'ﬁa'gligw 68481 y copyr anosi de. EXAMPLE 8 [ 046]

O cinol-1-0[3-Dgl ycopyranosi de prepared according to

EXAMPLE Iwas m xed wit Lpients to give powder

i njection of orcinol- 1%@% @copyr anosi de. The

h9hd_plBtd he. | 9: 1, .

946) Orl L 900 1l ARBARLAE1d BASTE g v
excipientdfo B RE GPEFHoR B f b&imlﬁﬁ)lgly&%g}aﬁBﬁde. AR SH P ratio of the

and granul es " were prepared by mXi
former to ohieclane] wak-9C.[ 3- D- gl ycopyranosi de with excipients in
wei ght ratios of the conpound and exci pi ents between
1:5 and 1:10. EXAMPLE 10 [ 048]
Orcinol -1- 0O [ 3- D gl ycopXAM®EEI® wWas prepar ed
according to EXAMPLE 1. Oral liquid of
[047] Orcgradil H@tB-R-gtyqopyBngsige wpy prapared decondisg py EXAMRLE 1, Tablets, capsules,
_ ccording tqQ conventional methods. EXAVPLE 11 [049] )
and 8fan“%se’rf‘ﬁ% pre @r®8 BY BEIng Q5399 lalnOsh-Baginerpymneside svthexeipicatsig weight
. o EXAVPLE 1. Capsules and . granyl es were prepared by
ratios of P rlodfih and xR YRR s BT Hhosi e vi ¢
excipients in a weight
EXAMPLE 10

[048] Orcinol-1-O-B-D-glycopyranoside was prepared according to EXAMPLE 1. Oral liquid of

orcinol-1-O-B-D-glycopyranoside was prepared according to conventional methods.

EXAMPLE 11
[049] Orcinol-1-O-B-D-glycopyranoside was prepared according to EXAMPLE 1. Capsules and
granules were prepared by mixing orcinol-1-O-B-D-glycopyranoside with excipients in a weight

ratio of 5:1.



ratio of 5:1. 12 EXAVPLE 12 [ 050]

Orcinol-1-0O (3-D-gl ycopyranoside (12.4 g) prepared

according to EXAMPLE 1, starch (600 g¢g), lactose (200

g), nmenthol (5 g) and sodi um car boxynet hyl starch (183

g) were mxed. and further prepared to be troches as

functional foods. [OS5IEXAMPBEH@tter understandi ng of
essence of the invention, the pharmacol ogical

[050] 0r°€f°r1 SR 9-Biglynarnediéutiidas) reenapessaccpsing todEAMBLEG, starch (600
9 tctos 0 5 m i o SRS B R S S 4 e
prepared [térb%etf Bé’sa%iﬁﬁ‘ %ogglgg?ar esent invention is not limted

i l's descri bed. Experinment 1
Phar macol og| cal study of ORG and OR 1 Antidepressant

[051] Fore{]fé)@éf%rslrngfers% n(Q“ R e@g %1@? %g?.l? glfr\]’ fifdn rt}?el At onsl'f%gfal effects of

suspen lon tes or ced

pharmace(fr&al komPosifibss dtfaifng ®rdindl 65X RS HeARAval aﬁ%h%&cé&ﬁ:@ﬂ carriers or
Kunm ng m ce and Sprague-Dawl ey rats (Certificate

excipientsNererteestudiotid EXH(ebn ) itrij ﬂﬂﬂéuﬂc&)stoéd than the@rdsesit intdition & not limited to
Experinental Animals, People's Hospital of Sichuan

the specifiorqgigilsdescrived.e used. The nice were 3-4 weeks ol d at
t he begi nning of experinments and wei ghed 25-30 g. The
rats wei ghed 250-300g. The nunbers of animals in each
group are shown in TabEeBelimﬁntDrci nol (OR), orcinol-
| -0-(3-D gl ucopyranoside
or ci nol - 1- 0- [?@@%Pl?&?ﬁ%t&%ﬁﬂlf‘iﬁﬂé)qR(3 D- gl ucopyr

1 Antndeﬁﬂ:@&lnd foéfﬁ@@)oRGl ﬁrjt_f}éﬂl v’zirﬁﬁt d/ds@feﬁleﬂoi'elatf(gﬁ)%n) theaafl suspension
-0orci no

test (TSTy aP%?‘?"& 8yim yest @ﬂb!‘d&@ﬁ?’f‘%‘ﬁ&l de (ORG 5Ac) were

llExpe,gﬁ,gggqgggtﬁ&ﬁor ding to Exanples 1, 2, and 3. Aninals
were divid into an experimsntal group wth

[052] Kudinfrfge néert addsHsagua-Datiey Irets g(amiticasn dNumier: pASCNK(@huan)2003-16)

o e G0 L SRRSO L R At PGS S e e

mice weréf Bléllnﬁbﬁd’ﬂg)l&:@t the eginninBadfGRper¥@erdd @O h@hbd 26393, The rats weighed
ORG was di ssolved in normal saline. In positive

gs:
250- ’OOgc Jﬁ?r‘@iw”%beﬁ (Aif RIS elno pachie STaPagtienghowmain Jaklsendad Qreinol (OR),

) ntaining 0.5 % CMC-sodi um by
orcinol-1 QP gltu?gﬂ) gdgdose of impram ne or venl af axi ne was (ORG),

orcinol- l-m[ﬂr@Agdgcop'if&nosylgl—m)] B-Ipglucopyaidsiie VE@RGE),WaB3D-diacetylorcinol
0] ce and1n1/100 or01n1/1009
(OR-2Ac), aﬁ“é 31%}3 SHroegnolnl 0 @e 5. Thet sﬁﬁ@aﬁae&x% R-ghisppyrapsisie {ORG-5Ac)

were prepdediadeiiting 46 EXBpPle@, X ahd 3¢ AnfhATRERY divitikd |dadtddrimental group
with different doses, a vehicle group, and two positive control groups containing an imipramine
group (Sigma, Batch No.106k1588) and a venlafaxine group (Wuhan Yuancheng Co., Ltd., Batch
No.200701001).

[053] Drugs: ORG was dissolved in normal saline. In positive controls, imipramine or venlafaxine
was suspended in normal saline containing 0.5 % CMC-sodium by sonication. The dose of
imiprémine or venlafaxine was 15 mg/kg. The i.g. or i.p. injection volume was 0.1 ml/10 g in mice
and 1 ml/100 g or 0.1 ml/100 g in rats. .

[054] FST in mice: The apparatus consisted of a cylinder (24 cm high x15 ¢m diameter) filled with
water to 17 cm deep, at a temperature of 24+2°C. All drugs and vehicles were administered 24 h
and 5 h before the FST started. The immobility time of mice during the last 4 min of the total 6-min

period was recorded manually.
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water to 17 cm deep, at a tenperature of 242C Al
drugs and vehicles were admnistered 24 h and 5 h
before the FST started. The immbility time of mce
during the last 4 min of the total 6-min period was

[055] FST ot PASEEThat@WdR) thip. swid seidls ifr@dchl dkpbddent. FRQT £pMBES swim session
two swim sessions in each experinment. First, a

for 15 migway petoraw Mnd e iimmobilisy timse dymnandhs st fominegriadsl was recorded
Iyt {1&hé m#abhh Yinje t
manta yr ecor ded mjnula {fgs @?Ht hg (?rhnts?gghf)ﬁi tyhétrimrrgv aggééﬁqg% M%mgs and
vehicles Wcrngldommstmdstwﬂ:eta,t Otdnel Y9l afiersthe gireedsesvinAbdssidii. UDSerdyour hours
adm ni st%red twice.at O gnd 19 h after
afer the $iEefs S SisSih the JmELH) HRRATYDS Gl SHBAriSst sgpyey was recorded
manuallyt he pre test swmsession, the imobility tinme during
5-mn test session was recorded manually. [056]

[056] TST&H mige: fplEdrugapnd vehigles ware adatinistesed Aeh endiri beifore¢hee@ST started.
Mice Wergéu g x?c%qgg ahidﬂg&\g%ﬁgé poe a:lrt I‘a[[lliist z% gc%n PE& Iial[ tél? ‘fo a l&cenzontal bar

T Ve PRPE T
that was ]ilac'mh o cmh!bot/atﬂe floop dfahatdstnd ziembiar. Digs imrhétilityWaie during 6 min

0 cm above the floor of the testing chanber.
was recoraff@mﬁw@%. lity time during 6 min was recorded
[057] Dat¥BdtiNshsy The Q8sllts DRt ékg?é’séédya?s' Sean PEENESH %reairﬁlyéﬁ%gsiﬁspss 11

expressed as nmean wer e anal yzed usi ng
software. Compagipens beprgsar grgmwmtmeeigmsgrgwpswma@lmd of umamge (ANOVA)

otoves PRSk PRI ¥ E867 OB IR Bl L <005

The EDsoShlgins fveeaniald@Meing@fpERid PhisPsofbv&te.  The EDS50
val ues were cal cul ated usi ng GraphPad Prism software.
L2 Resul§s 5 Resylts 1.2.1 Antidepressant effect of ORG (i.g.)
1.2.1 AntRRpFeSarl 31168 f GRE! PRser Jgpobi ity time
. Patl%ns hi p 0%(? ]’On. mlggg'lj' inrats G oup Dose
( m Kghle Nuﬁb%q“mvfloblhmbnd: redeylomshm of ORP(i.ganh K& sn farean

SEM—v-er-tte—NS——F--+00—g— 39—+ 70—50—5-—-32—0-0625—10 -
Grouy | SDogaudlat O umueot 20 161, Sanfieas 0l O 1075
0.5/20 113.70 6} 74nia@ls001| 1 20 9Gn@m=SEMP* <0. 00 value
NS ORG Z fHhABORY |1~ V0 360- O0F 17950= 532
0.0625 10 187.20 = 11.97 0.60
0.125 20 181.50 + 8.19 0.86
0.1875 20 13890 = 1331* 0.006
0.25 20 121.05  9.44* <0.001
0.5 20 113.70 = 6.74* <0.001
1 20 96.87 = 7.40* <0.001
ORG 2 20 91.60 = 7.06% <0.001
4 20 84.40 £ 9.20* <0.001
8 20 9430 + 9.86* <0.001
16 20 91.40 = 11.36* <0.001
32 19 107.26 + 10.74* <0.001
64 20 105.90 = 19.77* <0.001
128 20 103.00 + 17.42* <0.001
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4 20 84.40 9.20* <0.001 8 20 94.30 9.86* <0.001 16

20 91.40 11.36* <0.001" 32 19 107.26 10.74* <0.001

64 20 105.90 19.77* <0.001 128 20 103.00 17.42*

<0. 001 14 Venl afaxine 15 10 100. 80 9.84* <0.001

bram nes 15 29 92. 7%, 7. 0P~ <Ovﬁgﬁy;§§4gu.0b (ONe T 5001

L m =
Venlafaxpf | ANOVA T ol | owed by LSD). |[058] The dose- ef f ect

Imi ramﬁx{?el at i onspg p of " |ORG aghr ni st eredgpyz_aj:mogi*n_ rats was <0.001
P eval uated. ORG decreased the immobility time and the

* ARIORN £, endent on the dose (Table
P<§§$?§%%wgfose olﬁwﬁggiéigggﬁchacy was 4 ny/ kg, and
[058] The fdosepbectwesiatiopsiup . ORGrpdimnistered. pralipt indeys exsaevaluated. ORG

.. OF ieQ. FST .| ice [059] In th
scrasd S Bl eS80, G o B 5 hal bl s ) e
dose of thh bbstfefficacy has Foig/lsd, and ek ED R 6vasiabbmtn. 17 hy/ki me
decreased and the effect. was significantly dependent

1.2.2 Antiglepresean slect of DRE (2g.) orfST Wowkceof the best efficacy

09 n YOSl ARS8 AR5y U, BB 0o B T

immobilitESimé desreased hindrikeer effdct. wassignifidantly idependsnt ¢ therdoye (Table 2). The

ety UL B A5 L T

30 Tdie 3MDoR-ihkAobAitH ﬁm&eﬁ?@ﬁsh@oﬂ@ﬁﬁz%ﬁ irfEST inﬁgicg 01
Q75 60 139 45 7 04* <0 001 1.5 60 127,23 6,63
Grours, 0g* Do bowke2| 70135 91 |5, 50+ 20 801 ST 121,57 7
6.13 * <0.001 animals (mean £ SEM) value
NS - 0.1ml/10g 108 178.50 £ 3.04
0.093 40 16935+ 432 0.26
0.186 30 155.30 £ 9.19* 0.01
0.3725 30 137.57 £ 6.41* <0.001
0.75 60 139.45 = 7.04* <0.001
1.5 60 127.23 £ 6.63* <0.001
ORG 3 78 114.41 £ 6.23* <0.001
6 70 129.76 £ 5.99* <0.001
12 70 122.71 £ 5.56* <0.001
24 70 121.57 £ 6.13* <0.001
48 69 135.36 + 4.60* <0.001
96 .50 145.34 = 5.39* <0.001
Venlafaxine 15 78 134.28 + 3.76* <0.001
Imipramine 15 79 131.20=3.91* <0.001

*P <0.05 (one way ANOVA followed by LSD).
1.2.3 Antidepressant effect of ORG (i.g.) on TST in mice
[060] ORG was administered i.g. at 24 h and 5 h before the TST started. The immobility time
decreased and the eifect.was significantly dependent on the dose (Table 3). The dose of the best
efficacy was 12 mg/kg, and the EDso was about 0.73 mg/kg.
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48 69 135.36 4.60* <0.001 96 50 145.34 5.39* <0.001
Venl afaxine 15 78 134.28 -')'.76* <0.001 | m pram ne
15 79 131.20 3.91 * <0.001 *P <0.05 (one way ANOVA
followed by LSD).. 1.2.3 Antidepressant effect of ORG
(i . Teble ® lDo'E&Tmhfcbbmt? eirdeQ6idtiof e d@@gffg 5|‘_EI§T§T %jmiceg

e

at 24 h _and hefore the TST start nmmobi |

0 ffect
time decrease aR@nfbBeoe 20 “ﬂ%ﬁﬁkﬁﬂh§hﬁéq%he best| T

GrougleparnoeRi(mg/kghfie dose (Tabl ose
ef fijcacy was 12 ngamighalsand the ED5 (s = 0.73 value
FeHe—to—Fabl-e—3—Dbese—i+ et i Lonship

NS of CRCG (ml/gog in TST38 n m e Numbes], ¥ + bamobi lity tine
sy P—GrotupBgse—(ngt kg)—aniral-s—{(rean—SEM-—val ue
NS Q.1 &g20Dg 38 16140185. 47 0. 18714 + &8%. 70 6. 89 0.95
0.95 0. 375 40 1155. 68— 677 0. 52— 05 360125-36—6—93
* <0.00P370. 7530 1140 33 §.56* <PSoB1 6775 30 0.52
109./276. 81* <0.]J00T ORG 3 30 98.07 t 5. 95 <0, 001 —6 30
89. 13 3%02* 10. 00130 12 30 77.671%5-¥ 883%0, 001 24 | <0.001

30 91 7. 44* <0.001 4§ 20 10 6% <0001
96 19 13%%% . 85* <0. 001 Venlafﬂ%%ﬁét%gﬁzo 102.85 | <0.001

9.34* <04Q01 Im raqg ne 15 40 1 ]1*<0001
*P 40 (’)'—3 (ane ypA A fo IOV\Edolgyg%éb?%l <0.001

ORGANt i|depr eﬁsant ef fecjgp of OR (i.p. §8 m%? xin m ce <0.001
[ 06 H—n—thisgtudy OR was admnistere p_at 24
and |5 h before |the Fx_i)T started. Tdver3 ompbklity <0.001
12 30 77.67 £ 533* <0.001
24 30 01.03 +7.44* <0.001
48 20 100.20 £+ 10.46* <0.001
96 19 107.68 + 8.85* <0.001
Venlafaxine 15 20 102.85 £ 9.34* <0.001
Imipramine 15 40 105.65 =5.71* <0.001

*P <0.05 (one way ANOVA followed by LSD)
1.2.4 Antidepressant effect of OR (i.p.) on FST in mice

[061] In this study, OR was administered i.p. at 24 h and 5 h before the FST started. The immobility
time decreased (Table 4).

Table 4. Effect of OR (i.p.) on immobility time in FST in mice

Group Dose (mg/kg) Number of Immobility time (s) P
animals (mean £ SEM) ' value
NS. 0.1ml/10 g 9 : 156.56 +19.78
OR 10 10 82.40 £ 10.64* 0.005
Imipramine 15 13 96.38 £12.04 0.15

*P <0.05 (one way ANOVA followed by LSD)
1.2.5 Antidepressant effect of the derivatives of ORG (i.p.) on FST in mice
[062] In this study, the derivatives of ORG (ORGG, OR-2Ac, and ORG-5Ac) were administered by

intraperitoneal (i.p.) injection at 24 h and 5 h before the FST started. All derivatives of ORG
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time decreased (Table 4). Table 4. Effect of OR (i.p.)
on inmmobility time in FST in mce Goup Dose (ng/kg)
Nunber of Inmobility time (s) P animals (nean SEM
value NS O. | mM/10 g 9 156.56 19.78 OR 10 10 82.40

decreased R frho®l1iE0Eme bf%%%lﬁ@%é@el%@atﬁ@ﬁ 12.04 0.15 *P
<0.05 (one way ANOVA followed by LSD) 1.2.5

AntTi8RY. EsRaIf d@flfrﬁﬁ/’és of OR (i §9ronMainobelsty eneRBSTiin Pm%e

R ECT|n mr\g tives nf
T

ORG - 2AC, Niaiskr ORG 5AC) weremasiMiyirhé @s?;ed by
Group; ntréﬁ%stel | {(i.p.) injdgction at 24. h and P value
beflore the FST taratn'emials Al I derl vat |(mesn@fSEM§G 16

decreased—tie— T mobrHty—tme—of—trece—t—the—+FSHnoded

NS (Tapl @.bpl/10ghl ¢ 5. BPfect |of derdl3a#0iw®37of ORG

p. ) on I mmobitity tTme 17m FST T1m 1 ce G oup DOSE

(1
ORGG( ny/ kg) N|L9rrber of I miBbilitly timel®¢PPIVaue animalg 0.012

an 0. T M/ T O|g 10 ZI3.60 3.77 ORGG 10
OR'ZAéo 184, 25'89 11.29* 0.092 or-2Ac 10%19*4%8710 6.37* <0.001

ORG—SA?CS)' 001 5Ac |10 1q8178 90 ‘p <81178§O(io&8§k I m pram ne 0.003

10 146.00 6.46* <0.001 ne way ANOVA

. 0l owed gy LSD) 1.3;fherapeutic Jb9 of
Im1pram1ﬁ19 ti depr plgqr-mt act i vi Etg\/ of IORG [Q4§% e acute <0.001

*P <0.05 (dﬂ)él“galytm@egtfonmrbm ng mce were adm ni stered ORG
dose of 1750 t he saturated concentration,

1.3 Theraé’leHBF M%éﬂlh?foﬁ'md@mswt astivitn9EORGat i on f ound
[063] In ﬁ@talaht'égox@fi’ﬂ%s’f‘%hensﬁuﬁrﬁﬁﬁgrﬁﬁﬁz'eav%r%%@Tﬁwﬁgﬁaﬁ GRESH), Qctse of 1750

er than 1750 e therapeut C
mg/kg, thendataratad )conden@R®n, nethdlogicaln ard Thistolbgal _inteRhghtion>fbonbd nothing

snormati el ety B Ao L S tbon i LR 1750

1064] Thd BlekPentiCinddx (1B FDRGIAINite in FST = TDs = EDsy = >1750 mg/kg + 022
mg/kg = >7955.

[065] The therapeutic index (TT) of ORG in mice in TST = TDso+ EDso = >1750 mg/kg + 0.73
mg/kg = >2397.

Experiment 2

Antidepressant effect of ORG with time course-dependence in forced swim test (FST) in
mice
2.1 Experimental methods
[066] Kunming mice (Certificate Number: A4CXK(Chuan)2003-16) from the Institute of
Experimental Animals, People's Hospital of Sichuan Province, were used. They were 3-4 weeks old
at the beginning of the experiments and weighed 25-30 g. The numbers of animals in each group are
shown in Tables 6-8. ORG was prepared as described in Example 1. Animals were divided into
experiment groups with different doses and vehicle control groups.
2.1.1 Administration and Experimental Design: '
[067] ORG was dissolved in normal saline (NS) at different concentrations. All drugs and their
vehicles were administered orally in a volume of 0.1 ml/10 g. '

2.1.2 Frequency of administration:
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Experiment 2 Antidepressant effect of ORGwth tine
cour se-dependence in forced swmtest (FST) in nmnice
2.1 Experinental methods [066] Kunm ng m ce
(Certificate Number: A4CXK(Chuan)2003-16) fromthe
[068] Anirlt ivieiié €readed VAP ORGEBAYKAN MRS | teepﬁhﬁs&)rmswlﬁlﬁi 24 h. The
of . Si chuan Province, were used. They were 3-4 weeks
immobility|tigme wes teperdpd gnsfieriiedsst ORG sspmenirent s and wei ghed
i up are
213 Cogﬁoév\%n?or{ #a eﬂgﬂ%_‘é%&%ﬂﬂkﬂ@&rggggggﬁas égscrl bed in
[069] Midexwenms! teeated ﬂmenﬁtk%vmg/kg @RG dedwidetwith 8xpeki IGRG within 24 h. The

S Wth f. er.en nd vehi cl e control
1mm°b‘htgrt6‘ﬂfg as igcqrdg Aﬁiﬁ‘ﬁﬁf ? Hﬁ‘EmE‘%peri mental Desi gn:
2.1.4 Effdc@67DREGH ﬁﬂﬁdéﬂr@s’%ﬁhb’f&ndn‘} (Gﬂieimlméﬁld ﬁﬁ.x{cé\@nc@hme)

di fferent concentrations. drugs and their

[070] Micgatigre [trestedeyith QRGI Rimg/kge é‘hmt@ﬂnl hoursnafter wdininistragibn,Canbther dose of
ol-2 Frequency of adm nistration: 17 [068]
ORG(D"%‘%& geretreated with ORG (3 ng/kg) or NS 1 to 5
[071] The lmmsbldlt)ahfny wast lecorded ah2.5TheS hj pabbi7R ikt yndt 2 Ree@ G fter the second
.. _recorded 5 h after the |ast ORG treatment. 2.1.3
admmls"r@ﬂ?pari son of different doses and frequencies of
adm ni stration: [069] Mce were treated once with 6
215Datf‘rﬂPR'§s'€PG or twi ce with 3 ng/kg ORG within 24 h. The

[072] Thelt ! ea? nijérﬁ te)xlprﬁés & nggélgle%ﬁé' h nlglférflﬂ 11&@3 S%Irﬂl% groups were
set as 10061 dndl th ahRI2PRIssaht gﬁe&%‘? 5'% glfogﬂ@ﬁg%aﬁ:blgﬁh babdi/ &l %htlglﬁ§ group. A

were treated wth ORG ( net een hours
better an@dbptassat reffetOfs, stat B@ra mm:e péfcen%v@ﬁle”%l%ghoﬂﬁ?aﬁzatlon method
given. [071] The inmobility time was recorded at 2.5
permxttedmonﬁaah,sorzmmncr?meh:x@ﬂrdmﬁntabgk&pafStmlstlb hemalygic omgh one-way ANOVA
dm ni stration, 5 Data analysis: [072] The results
fo“"wedlé)‘g‘eéxsé? tests Avalys Q*?é)aﬁ) OSERs considered signifedsnt-ity times of
the NS groups were set as 100% and the
anti depressant effect of each group was cal cul ated
2.2. Resufssed on the NS group. A better antidepressant effect
2.2.1 AntdepRAY Gl of OIRC PR HAGIE REQEIE or idufnistrasion wighin 24 h on
FST in méceper i ment al groups. Statistic analysis vvas one vvay

[073] Ol\%g@\/g&%lgg ldvlggs Efgrglpémr?cf d ﬁ?mtegsvtgthuggéﬂ] u’@e 1mmob111ty t1me decreased

significantly in the groups treated 2 or 3 times with ORG (Table 6). The results show that the best

drug effect was obtained after 2 or 3 times of administration within 24 h at intervals of 10-19 h.

Table 6. Frequency of administration and antidepressant effect of ORG on FST in mice

G Dose Frequency of administrationin ~ Numbers of  Immobility (%6NS) P
o (mg/kg) 24h animals (mean = SEM) Value
NS 10 100

3 1 10 83.57 £ 6.66 0.098
3 -2 _ 10 64.98 + 5.96* 0.001
ORG 3 3 10 65.65+9.67* 0.001
3 4 10 89.81 £ 6.50 0.302

3 _ 5 10 91.26+£5.93 0.375
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2.2.1 Antidepressant effect of ORG at different

frequenci'es of administration within 24 h on FST in

mce. [073] ORG (3 ng/kg) was administered 1-5 tines

within 24 h. The immobility tinme decreased

lgnific in. the gr S treated 2 or 3 tinmes with

*P<O'%%%@%¥A£ﬁ%w?de&£€]§)showthat the best drug

effect was obtained after 2 or 3 tines of

adm nistration within 24 h at intervals of 10-19 h.
2.2.2 Compayiisonanf aptidgpressant effeetchmongsdifferéngfrequéncies of administration with
the same %ié}loes%rwelalsia% effect of ORG on FST in nice Do.se.

requency of aalrri nistration in Nunbers of Imuobility

o R B (AL D 3 M2
oo 385 0B P AR D, e 2 P s

twice witlD3 Gi/KOORGHAR4IANOVA fol | owed by LSD) 2.2.2 Conparison

of antidepressant effect anong different frequencies
Tableat fibnisahe doseadmmitteredttivecesade beiteradntidgsessuttelfifect tRdn when
h [074] Wen nmice were treated once with 6 ng/ kg ORG
or twice with 3 nifiokgiserd eneevithin 24he i rmobility
TI nes decreased |Hn ar1 gré)ups CTapte— 7)) But—= better
ef f ect .was shown 4TEIYEELCE reated  twice with 3 ng/k

Group ORG i nP55F h. Ta?'flglgﬁﬁtga-s[@ﬁ ﬁfanflfﬂlﬂgg ‘ﬁdm ﬁ'ingloélrl’éggf’wgbe
had a er an ef fect than en
adni nl(xg Iéé)ed once wi4hin 24 h FFL08ncy of SRR E Sithber  Value
of lomphility (ONS) Group administration in (ng/kg)

Ns animals (nean SEM value 24 h N$ 31 100 ORg@ 2 9
64.03 7.20* <0.001

ORG 3 2 9 64.03 £ 7.20* <0.001

P

ORG 6 1 30 80.70 £ 4.64* =0.002

*P <0.05 (one way ANOVA followed by LSD)
2.2.3 Antidepressant effect of ORG with fast onset and long-lasting maintenance in FST
[075] Mice were given ORG orally (3 mg/kg). Nineteen hours later, another dose of ORG (3 mg/kg)
was given. The immobility time was recorded at 2.5 h, 5 h, 24 h, 72 h and 2 weeks after the second
administration. The antidepressant effect of ORG occurred rapidly at 2.5 h afier the second
administration. The best effect occurred at 24 h after the second administration and the effect was
maintained for at least 72 h (Table 8). The results show that ORG has a fast onset of antidepressant

effect that lasts for at least 72 h.

Table 8. Time-response relationship for ORG in FST in mice

Dose Time after last Immobility (%NS) P
Group Number of animals
(mg/kg) | administration (h) (mean = SEM) value
NS 50 100
ORG 6 2.5 20 73.63 £421* <0.001
6 5 20 71.92 £ 6.05* 0.001
6 24 20 62.83 £ 6.59* <0.001
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ORG 6 1 30 80.70 = 4.64* =0.002 *P <0.05 (one way
ANOVA followed by LSD) 2.2.3 Antidepressant effect of
ORG with fast onset and | ong-lasting mai ntenance in
FST [075] Mce were given ORG orally (3 ng/kg).

Ni heteen hours Later, another_dose of (J%gﬁ(ﬂs k)
was m%ven The [ bilijty ti n% was regcor e’d’%g%é h,o-002
5 h, 24 h R’V%Q 2 weeks a% er the s

adimi nistr t| on antii depressant effect ?ﬁé 0.954
* ter the second
P<@gr§n‘€(§]r|{e:\?al)g{i‘lﬁob§}&’£?ﬂgw% ¥ES ect occurred at 24 h after
the second admi ni strat Esperaménthe ef f ect was
mai ntained for at least 72 h (Table 8). The results
Antidppressant effeRaf BRG an ﬂwsfthr@misetnpoédiatmblmiid etewmhodel in mice
ef fect tha Iastsfor | east h. Table 8.,
[076] Chf?f“ﬁémP@é é%mﬂl& SHer )plstBPS‘gﬁEéj Fhbefeprgssiancaods dat has the
same etloT?ﬁy n%iia ghrfmlc /% s g@ﬁ]me%fi%etrl?%?s 8h C%th?s %rggfp 10 NE%SIE}%IPOSL éA‘ variety of
unpredlctﬁlﬁe %Qldlg{%sg?@u@h %s Irigf c%%‘o@&; res41'1<?ti]on rgsg"agip]and(ssvém%gn% may lead
926.05* 0.001 6 24 <0.001 19 6
animals t2)0a7lZc18?of fespbitse Otoo%zvar@ (3 g( Vk!ﬁglﬁslinﬁﬁ &Qfe?_%cegF .I8fobility time is
0.954 *P <0.05 (one way ANOVA followed by L
significanHy pmar¢asedhin tBe ST and pisTsafan CM$ ermisuct imdREing niohsewvere depression.
chronic unpredictable mld stress nodel in mce [076
Thus, CMSHs sidedy uspdrte gvaduaip the efferty of ertédeprqseas) orf depeession daused by stress.
to be a depression nodel that has the sane etiol ogy
of chronic stress that exacerbates or causes

humans. A variety of wunpredictable mld
31 ExPquPJn?%ég&gﬁgﬂ as drink or food restriction, restraint,

[077] Kupming winiaei higertifiagte| BaenbernAdalSK(Chuan)Pek 16 froes pibasistitute of
Experime%ﬁl Aﬁﬁ‘@aﬂg P(egﬂlg 8 I-fotéﬁl?ep o%ﬁc'ﬂharpf)l%f ﬁ{c% n\?gl)e u&éﬂ:ﬁbl | %—4 weeks old

y I ncr ease
at the begifiriing oﬂhﬁ)eemmwxﬁl weighddc28-30@. fI'Ihé euibes!of adﬁﬁﬁlﬁﬁﬁéwh group are

shoven in JeH1F412 ol S o Perbpieass vt b GURaPI L Mgl verg ivided into

t
cosin OB A S P L H e om

Batch No. 106k1588) as positive control.

[078] CMS model: The chronic mild stresses that Kunming mice were subjected to were reversal
of circadian rhythm, continuous light, cold, damp bedding, tilt cages, food and water retriction, and
restraint. Only one of these stresses was given to each mouse randomly within 24 h, and the same
stress did not appear twice consecutively. The stress period lasted for 8 weeks. In the last week,
ORG was administered orally once-a day for 7 consecutive days. The behavioral test was carried
out 30 min after the last administration. The parameter tested was immobility time in the FST and
TST in the CMS model mice. The methods of FST and TST and data analysis were as described
above.

3.2.. Results

3.2.1 Antidepressant effect of ORG in FST in CMS model mice

[079] ORG significantly decreased the immobility time in fhe FST, and the effects were

significantly dependent on dose (Table 9). The best dose for the antidepressant effect was 20 mg/kg,
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Experi mental Animals, People's Hospital of Sichuan
Provi nce, were used. They were 3-4 weeks old at the
begi nni ng of experinments and wei ghed 25-30 g. The
nunbers of animals in each group are shown in Tables

and %G was prepared as described in Exanple 1.
and the E Q(/\B‘lgj &di vi ded into experinment groups wth

idLffét?é%”ﬁggﬁﬁﬁﬁ%bi?‘&ﬁﬁn%&*a?@é?ﬂﬁ5ﬁ€“ﬂ%&“‘%%%§§“§2mdel mice
posi tive control. [ Xl EVEF rmdelI %tglghoertl%\ﬁm | d

Grog I essePoldi@ig/Kynni ng mce were sub Jec
lfrsf{eversal ~of circadi agniffait hm con(mwngMpght cold

er_roe r|r~f|nn

NSand resﬂnanlm)g Only onfs of these siogemsessyas gi ven
to each nouse randomy within 24 h, and the sane
stress didl@ét appear tifi ce consecult9i()\9@Iﬂy1292he stres9.255
period lasted for 8 weeks. In the |ast week, ORG was
admi ni steré® oral |y oncbL a day forl77. 09ankletit i ve 0.033

ays. The behavi or al was carri 30 mn
ORgfter the | ast adm ni st ation. The @grS:Qﬁ’b 2e?‘gtest ed 0.043

was i nmobi | Ogry time in f{yre FST and 117@1‘%@ 0.002

nodel m ce. The nethods ‘of FST and

anal ysi s were as descrijed above. 13435 iRQS}g*ts 3.2. 3001

Anti depressant effect of ORGin FST in CV5 nodel mce
Imlpra@ﬁmg] ORG sngnl fi cant | yiadecr eased tilse.oommhgd+ ty ti me oos

[ affaoct o anp A :-i nn'-Fu r\gnfl\l
LI LIIC mor, allu LIIC CTTCUOT oS WweT ©

*P <ddlielode my ANQIGA éollohaldlbg IBD) The best dose for the
anti depressant effect was 20 ng/kg, 20 and the ED50
322Antwa§rq9szs11 eﬁgm«g Oﬂﬁbné"sﬁ mUéMeSmnddbnicety time
| a - (%?G i n CVS nod m ce Nunber
1080] ORSF {eaifEtbT fecrase? (g erronhylitio SEne( ity T B, vancudhe. effcts were

signiﬂcan@?izcgﬁg%le%ggﬁgi&sésfg@béwg)ozéﬁ%ég‘ % %1?0{7'5068119913165%)1 effect was 20
mg/kg, an@tﬁ@@Dso%ﬁoﬁﬂ Q_iglgﬁ% 12.39* 0.043 10 19 170.84
10.48* 0.002 20 20 4.95 f 11.36* <0.001 | m pram ne

15 abl2 IIBEo@é)meiJBblﬁtﬁy‘tuﬁe daionspof ORG il PSTE in'@VISANSA A mice

P value

—fot+t+owneq u_y LSD)
Dose Number of Immobility time (s)
Group ' P value
(mg/kg) animals (mean + SEM)
NS 0.1ml/10 g 16 185.25+6.66
1.25 10 171.20+ 13.02 0.362
5 10 146.30 + 11.66* 0.018
ORG
10 16 14531 £ 1241* 0.006
20 16 140.69 = 14.14* 0.002
Imipramine 15 9 131.22 £ 10.61*% 0.002

*P < 0.05 (one way ANOVA followed by LSD)

3.3 TI of ORG in TST and FST in CMS model mice _
[081] In the acute toxicity testing, when the mice were administered ORG at a dose of 1750 mg/kg,
the saturated concentration, ethological and histological investigation did not find abnormalities. So

the median toxic dose (TDso) of ORG was higher than 1750 mg/kg.
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3.2.2 Antidepressant effect of ORGin TST in CV5 nodel
mce [080] ORG significantly decreased the immobility
time in the TST, and the effects were significantly
dependent on dose (Table 10). The best dose for the

L s e R
The therz{a%{;ﬁct inQES? ﬁmb(?]l@?t@?/'(EMﬁIl&)m g\é%up 5va| 650 1 %7§)gjng/kg 422

mg/kg = aqsmal s (mean f SEM NS 0.1 nl/10 g 16 185.25 1 6.66
1.25 10 171.20 13.02 0.392 5 10 146.30 f 11.66*
0.018 ORG 10 16 145.31 f 12.41* 0.006 20 16 140.69
14.14* 0.002 | mpram kspé&Sn@enidl. 22 10.61 * 0.002

*P < 0.05 folovve b LS .3 TL .of .
Spdiagpriah el B OR M e don B aghhn s gbi modat o mice
[082] ThadD enddeKiis bt ¥tibl®gichNthod¥h@Boféie ré@eﬁt@ Vlﬁf € used to study depression
dm nistered ORG at a dose of 1750 he

t
associated Sy RO HTEIEIRr9c I HiHORdsh b RS Rirendbioi i is changed

t
s con SO0 g o, SRR g S5 sy e
DD modeigrdsguse 1o Thmse oheraneehatd depresdon andlthe aﬁtidaﬁféskdmt €eNEct of ORG was

>1750 ng/ kg - 0.81 ng/kg = >2160. The
thentesm?ﬁ%?%tg[ﬁ(f?ﬁ ndex (TI) of ORGin CM5 mce in TST =

41Expeﬂi%ﬁtal%ﬂod§ >1750 nmg/ kg - 4.22 ng/kg = >415.
Experiment 4 Antidepressant effect of ORGin the

[083] Kunshiag aficed 4 Ritiisate( h%dé‘HG)ﬁ(Gﬁh@én)[Z@@z}GTHfmnDDhe Institute of
Expenme‘fﬁ')a‘fl %nujae?ls %o?lte y cggitfl%f S%qgﬁ PERARRE! eg ru%gcf D[thggr/ ?Vc?&edf ﬁ weeks old

I's used to s pressi on assocl a
at the begihying mfdhscxpdémenﬂs rantl Wesghred d289-30 ghhumbermiif' adirgal R edchngroup are

in a cqontinuoys dark rearing
shown in Jghled 1 e Ao Rt Bseied o SCUrbad GF HpF legs iAmalsevere divided

into expekifhehtal %rcﬁip@dﬁflth iR rerfPldoBRA Sbhi¥R Sconi 8 gioRip S B nofml{)ran}me group
exacer bat e depression and the anti depressant effe

(Sigma, B@r@ M&é%ktlﬁ&&) asPesitive FontPST and TST.

[084] DD model in mice: Mice were kept-under 24 h continuous dark conditions. The replacement
of padding, addition of food and water, and other operations were undertaken in the condition that
the intensity of red light was less than 1.0 lux. The period of this condition lasted for 28 days. In the
last week, ORG was administered orally once a day for 1 week. The FST and TST were carried out
30 min after the last administration. Methods and data analysis were as described above.

4.2 Results

4.2.1 Antidepressant effect of ORG in FST in DD model mice

[085] ORG significantly decreased the immobility time in the FST, and the effects were
signiﬁcantly'dependent on the dose (Table 11). The dose of the best efficacy was 10 mg/kg, and the
EDsp was about 1.48 mg/kg.

Table 11. Dose-immobility time relationship of ORG in FST in DD model mice

Number.of | Immobility time (s) P
Group {Dose (mg/kg)
, animals (mean = SEM) value

NS 0.1ml/10 g 32 193.13 £ 5.57
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4.1 Experinmental nethods [083] Kunm ng mce
(Certificate Number: A4CXK(Chuan)2003-16) fromthe
Institute of Experinental Aninmals, People' s Hospital
_of Sichuan Province, were used. They were 3-4 weeks

old at{th gi nni ng ,of the ex N nd wer gheq

25-30 ¢ Nﬁl ers lof al% nal s gl?gr{ﬁe i@ragare sho@r‘?06
in Tables 14sand [12. PRG vvas prelp,g{r 3 ggescribed i,
Exanpl e Animalls were divided - Tito exoerlnental'
IORGs Wi th gi fferent jgoses, vehiglg £ Ol groups,

gnd an Lnipﬁggine grnﬁg (Cinnnhmggg%h@ﬁéé106kl58 ?Oég
positive conorol .| [ 084] DD |nodelisiirged gg@p*x M ce weld) ool
kept unger—24tH—contthtous—dark—coendi-ti-ons—TFhe
repl acenent 40of paddi n9, additi olr56c60ﬁ£®3)ﬁ6’and vvat €0.005

and ot ther UpEI atTons—were ndertaken—n L he-—conrdit+on

Imipsaminghe | Afensilty ofllred |l | ght16ke2 + 8368t han 1. 00.019

ThiS conartTom tasted—for—28 uaya

The pertoa of
*P <0. Olsr(o'ﬁ%\é‘ay‘f*glgv‘%@élk’we@ﬁ@% adni ni stered orally once a
wee a TST were carried out 30
4.2.2 Antﬁﬁ”ﬁfﬂ"éreﬁfﬁe"l%l%g& '36‘%&1 '&Spaﬂ‘?% miggt hods and dat a

[086] O%tasjl1 e%‘?ags r‘? ¢ ?Og ﬁél & %%Qgﬂynmf—lgT ﬁﬁﬁé%daé’l% ﬁ1 ec gffects were
significanflP @ependiife & %Hef metﬂz? TRCIRBIEEhd P&t emgﬁr leaE &Otﬂnéﬁg and the

in the FST, and the effects were significant

EDso was demeridémg/kg t he dose (Table 11). The dose of the best
efficacy was 10 ng/ kg, and the ED50 was about 1.48
T ade 12 ddrise-imhmoby elmermbbomsﬂltwoﬂ(i)}h@ in é]Sﬁ‘tm dim; h]opequllce
oG I n kS 1 n bo ger—TmrT Norrer _Lgl |_||||uuu Htp—tre
(y\é? P @& oupoPose| Nugiiegyf ani nelmmehibitntime GEM) val ue

WP1 m /10,9 .32|193. 13 5.57 22 1.25 11 180. 27 P value
10. 36 0, dé“g’]gg) 11287087 1 11, §9een $§EMRG 5 10

R AARE R T
8 Loyt 8 A e o

m ce 5 10 146.30 = 11.66* 0.018
ORG

10 16 14531 = 12.41* 0.006

20 16 140.69 + 14.138* 0.002

Imipramine 15 9 131.22 £ 10.61* 0.002

*P <0.05 (one way ANOVA followed by LSD)

Experiment 5
Antidepressant effect of ORG in sleep deprivation (SD) model in mice
[087] Slieep disorder is one of the symptoms of depression. It may be one of the pathological factors
that leads to or exacerbates depression. Depression-like behavior such as immobility is enhanced by
sleep deprivation. Then, the 'SD model was used to cause or exacerbate depression and the

antidepressant effect of ORG was then tested in FST and TST in SD model mice.

3.1 Experimental method
[088] Kunming mice (Certificate Number: A4CXK(Chuan)2003-16) from the Institute of

23



[086] ORG significantly decreased the immobility tine
in the TST, and the effects were significantly
dependent on dose (Table 12). The dose of the best
efficacy was 20 ng/ kg, and the ED50 was about 1.75
Experimeity] WGhimd1a P ple- H@%ﬁ@l JfTSRHRLA PY&’VlﬁdenRefeQJs@é ’]?1@5’ %pﬁ' 9y weeks old
ORG in TST in DD nodel mce Unber nmo
at the beginnigg ¢fsthe exneuiments.aatd veeighed @sK3S) g élfhenmhfbel(smammaEEMeach group are

shown le'a?é 93.50?&; %&%g p%goa}?s a%ggscggﬁ%ériz%&&pl% 1% ire divided into

experimef2gréips* with Afferer? Qlodds, 4 46hi68 dontrdl drddp, 4AdAA3mi Opramme group (Sigma,
E ne 15.9 131. 22 f 10.61 * 0.002 *P < (one
BatChNovx]/?)‘? AS P‘bﬁ‘tfv&ﬁéatrﬁly LSD) Experinent 5 Anti depressant
[089] SD%S@&I A%hodR& h@tiﬁ:’de\gﬁl %%R[éﬂé/ ?‘a‘t%ﬂng §1Dg wqpeg n¥1ronmen? was used to
87] Sl eep disorder Is on
establish ﬁ)@rﬁﬁg@ddnn nice. Mige be tlwr[éatﬁfrrrtshreerpﬁtehtﬂ enylamﬂﬂrnﬁlaﬁcm@er if it fell

asleep, it Eéﬁ Péosgmﬁgﬁat%roqgg&ggﬁ ee(r)l?g { r eSSI 'lgl-fel fpl(les'p grimal climbed onto the
platform @ahamaombyole wheﬁ;@rdmlumhé gmfoﬂfhse Mfiek e hfP sr@@ﬁ' 8Epri@Sion, ORG
ed to cause or exacerbate depression and t

was admlaﬁ%elf Hfepfiaby ¢4 hand kb befors thekS Tugtartadn dhe nrempbn@ty HmEST animals were
recorded. Mghgcﬁ ntl @aégngf}gglwegegsede b]ed@ﬁﬁl d ' rrent al met hod
Kunm ng nice ate ¢
CXK(Chuan) 2003- 16) fromthe Instit ut e o
>2. Resuﬁglperl mental Animals, People's Hospital of Sichuan
5.2.1 AntitepVdsEift effOES 61 @R@jon FSBYn 9B Rode1mideeks ol d at the
begi nni ng of the experinents and wei ghed 25-30 g. The

[090} On thenthérd slap fof el thredesiay nofsdledp dppoivptiar, ORG hawadintistel wice at 24 h

13. ORG was prepared as described in Exanple 1.
and 5 h bAfﬂrﬁﬁl%F% ptarteq. \ﬁ)%l@cﬁlgmﬁi@ntlmqgeleaMnmng:bdu;asm inhthe FST, and the

f erent

effects Wﬁfﬁfl,splgﬂ%fuﬁbv (gerps{ﬂsan ef Es!&c gﬁ g}tﬂr %6 dg@;gqlggqg%ns? gf%gacy was 10 mg/kg,

co [089] SD nodel: A nodified nethod
andtheEB' ésa\é??b'?é%%fkétforrm in a water environnent was

USB&H)IGI ». D%ﬁé-%ﬁhl'oﬁﬂlt}‘ hﬁe %Pat@gﬁip df*bl(@}% TM‘%? Sﬁqpé&? mice

tforne wero and
fell Dose Number of Immobility time (s)
Group
(mg/kg) animals (mean = SEM) value
NS 0.1ml/10 g 26 189.27 £ 9.67
ORG 1.25 10 198.00 + 11.43 0.570
ORG 2.5 12 177.67 £15.95 0.421
ORG 5 10 160.80 = 11.64 0.064
ORG 7.5 10 153.00+ 11.83* 0.019
ORG 10 22 148.23 + 7.80* 0.001
ORG 20 21 162.67 £9.27* 0.029
Imipramine 7.5 11 150.27 £ 13.17* 0.009

*P <0.05 (one way ANOVA followed by LSD)

5.3. Therapeutic index of ORG in DD model and SD model mice
[091] The median toxic dose (TDsp) of ORG was higher than 1750 mg/kg (see above). The
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asleep, it fell into the water because of the |oss of
nmuscl e tone. The fallen animal clinbed onto the
platformagain via a tilt pole which propped up the
platforns. After 72 h of sleep deprivation, ORG was

therapeut@dﬁ@ld’id SHOREGh DDAhlcy iR fsih -angs>- EDRE! I BotheKkE ST .48 mg/kg = >1182.
arted. The immobility tinme of aninmals were

The therapélttt?rlaé%r of\@RRoaR mece i ESEnaﬂPsq sEmme>é§5Qj@g6¢gi béds mg/kg =
~1000. Tﬂp%gapeﬁng% %gqﬁ?n%ce [BA%]tfn fﬁl r%ﬁ?fff:; o?gq f?lggzg =379

mg/kg = *4f2ee days of sl eep deprivation, CRG was adm ni stered
twice at 24 h and 5 h before the FST started. ORG
significantly decreased immobility time in the FST,
and the effects were Eixger'rim'eoaﬁtly dependent on dose

(Tatl . Do flod SubEghul iy o 10 ™

[092] Fre@?ﬁg beHIﬂ.i)bI inlgoé/edt Wn?%)ts%ogl% Iaﬁﬁ%@g@ Prtle)gl(%Ghétr?sg)m I_r,odentsszlijre w1dely

¢ RY®Rh
o 8 UL SNBSS sl igr v

aversive finuldtbnli giveR. Frkdzif§ \théﬁis a Gbndb rés@oﬂ&cbf%@hrhalﬂo @ﬁavmdable fear
0.064 ORG 7.5 10 153.00 f 11.83* 0.019 ORG 10

stimuli, lsldﬂ'm% as the@0mptO@kend@RE bRdy 24ovEGRnB br nfhiRihing, aOét@uchmo posture.
ramne 7.5 11 150.27  13.17* TO *P <0.05 (one way
Anxw‘ytlmcq e fiseaiae bshavsppf gnigialsihe pddien ithe ¢levatsd phs mm is a widely

et RGEOTRCL 0 B AN, B OB, L ThE ) 30 L0K1 G o e

conflict b%lfsl_?_é/e?l) tlhﬁggﬁdenébé% Iﬁ%@égﬁ E%dlgra Eﬁj ea?d %ar%%élght@iﬂcgzﬁat the rodent

spontaneo-[BDgr @Bﬂs&ﬂ@‘dttﬂnfe ih gk ol aQRGJf the maf@d ud ﬁu@?aﬁala%efore the
0 = >1750 ng/kg - 1.75 ng/ kg =
novelty exfrlelraaple b¢haeior okthanded GRG@nkio1y$ios Ahd ﬁ'lhlbﬂteH:SSF aﬁx@gﬁﬂc

ED50 = >1750 nmg/ kg - 3.79 ng/kg = >462. Exper| manf 6
6.1 Experimental methods

[093] Kunming mice (Certificate Number: A4CXK(Chuan)2003-16) from the Institute of
Experimental Animals, People's Hospital of Sichuan Province, were used. They were 3-4 weeks old
at the beginning of the experiment and weighed 25-30 g. The numbers of animals in each group are
shown in Table 13. ORG was prepared as described in Example 1. Animals were divided into drug
administration groups with different doses of ORG, a vehicle control group, and a diazepam group
(Jinyao Ltd. Co., Batch No. 106k1588) as positive control.

[094 Footshock-induced freezing behavior: Animals received an i.p. injection of ORG or vehicle
24 h and 5 h before being placed in a standard conditioning chamber (Med Associates, USA) for a
10 min training session. Two, 4, 6, 8, and 10 min after the onset of the session, a footshock (0.8 mA,
2 s) was delivered through the grid floor of the chamber. The freezing time during the last 5 min
were recorded. Rats were placed in the chamber again without footshock 24 h after the first training,

and the freezing time was recorded.

[095] Elevated plus maze (EPM): The EPM had twé open and two closed arms of equal size (30
cm long % 5 cm wide). The two closed arms were connected by a central 5 cm x 5 cm area. The

- whole maze was elevated to a height of 35 cm. ORG was administered i.p. 24 h and 5 h before the

test started. Mice were individually placed in the center of the maze facing a closed arm. Each
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Phar macol ogi cal study of anti-anxiety effect of ORG
[ 092] Freezi ng behavi or induced by footshock and
conditioned fear stress in rodents are widely
accepted as nodels for evaluating the |evel of

animal wags\r/{)e(gtgé #r 5 Slp%ﬁﬁ Eﬁ% gitngfo%%elpgégn. fﬁlg %@n&gr &eegﬁéﬁc%rs I?IM(O; ﬁg«lmsargls, the

ersive” s given.” Freez |
number oP&tFRLesIRORMISE aths, A (BB} SmleQpeti Y 8RR, {fRahe fotal time spent in
stimuli, is defined as the conhpl ete absence of body

closed arfiDWEFEBEHIAN: a RRinBirdi oGy al €fehiafgll P@sehfring the arm. The
Anxi ol ytics reduce the freezing behavior of animals.
number of enteadddéstiniorppen hemednsManespept open2uns were the thejoy indexes to evaluate
_accepted nodel for the evaluation of anxiety in
the anxiety dejeh pEthe FRigals serdharpiere gitraaegscstiyne, thedassabe anxiqtnievel.
[096] DafCaXdiysid: TRErNBRE of AR fe@NEEBGIFedsed APMBAA ¥ PN Oh@haPANOVA was
fear of heights, such that the rodent

an

used follogyed by ghebiltest sybindhs Snidr softviarre The sighidicanessee! avapsefat P <0.05.
the elevated plus maze if afraid. Therefore, the

6.2 Resulgpvel ty expl oration behavior is enhanced by
anxiolytjcs and inhibited bY(danXi ogeni ¢cs. 6.

1
6.2.1 Antapuietyiflieetol QBHgtEe fodsockunfnsry Theezing eshayior fteshimnrats
. Al 03- 1 t I [ ..
o T RSE 7 AR YT AR RO LB, OB GG B scminisre

intraperitbtieai{ P% 8 ani¥8 heh eS8 the (LHQYarld8(Babls fyneeks old at the
eginning of the experinment and wei'ghed 25-30 g. The

Table 18UDbLRLEspohseadiafdhship Bf ORGinFoSislbcfifducet Bvszihgbedhabiloetest in rats
38 e:ee “a M-S = 1

ik el keie—a e d o c o Lo d o e l-a

~ |~JI Lo'uJ LA YA | Ao \WAVES L VL I I W AL W | LI ] I_I\MIIPI A>3 ==

Ani mal 5 wme di vj denibet of df ugDueatioh of SeeAhg Gh gr oups

Wrbtp d| f f erent doses of ORQ a vehicle control grodpalue
and a (i dme&sin gr oup ragJi nyao Lt d(mem+ SEal ch No
[ITOGKIS TI Ve cCOontrot. | 094 FOOLSNOCR-T Nguced

3) ds pos
f Nezi ng 1 HAA0ior: AnlGral s tecei 32W94H 20.79. i nj e¢tion
of ORG or vehicle 24 h and[5 h pefore being place
a(af\ andard tondi i oni Hg chanber ?@eg&f\s’g&@i at es, Lfgé%?
f a |10 mpn trgaining,session. 4, 8, and
mn affer e onset of" the $essi 1%&7%if2&§tg’skhock O&.@OZ
* ' ok t ugh the grid floor of the
Pég)ﬁggégé?ﬂ e f\'?ggdzn&%g%rlfg&%uri ng the last 5 mn were
recorded. Rats were placed in the chanber again
wi t hout footshock 24 h after the first training, and
6.2.2 Antitxiete efect9f ORE inahe conditidnet fehd StkssEndvaédefie@ingSbehavior test
maze (EPM: The EPM had two open and two cl osed arns

inrats of equal size (30 cmlong x 5 cmwi de). The two
cl osed arns were connected ntral 5 cm x

b 5
[098] Thgr s W%glvm&%Gmetm&séfeP%\)gtagg 36 bethis Gevee Betshocks and
re-expostip Ty aP P P RRSHerErqHhdPor i34 Bolike ity feof emory rerieva
induced %@ﬁ\ﬁfonﬁie ltap'éuépiégdsft%%oﬂgiti@ngd Fé%legtr@sg-%dﬁ@q_ﬁregzﬁrﬁgémlor in rats.
st 3 or en er

este 5 mn in a single session.
ORG renfitk#®h} dRRGEK the Fee ARE BeALI¥E (Tdbke15)nunber of entrances
into closed arns, the total tine spent in open arns,
Tablealtd Didke@ rdspdrak rélationshipeoNORG in the @erdltiaadsfeavastiess-induced freezing
recorded; a standard of entry was defined as all |inbs
entering the arm Thebehavior test in rats

Dose Number of Duration of freezing (s) p
Group
(mg/kg) . rats (mean £ SEM) value

NS 0.1ml/100 g 10 285.40 = 4791
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nunber of entrances into open arns and tinme spent in
open arns were the nmajor indexes to evaluate the
anxiety level of the animals, for the nore entrances
or tinme, the less the anxiety level. [096] Data

anal ysi §: The resllts theltest, are e ssed as
SEM _ Cﬁe-vva Al ? was usezbll f?gﬁﬁ%i by t hed-{ &b

test wth SRSS 11 soft\@@r e. The s | gce |level
et _at P <0.05 2 Results 6.2, 1%7'1‘?97@-13?% ety eff%cfii

6

* Q?Qe tt\.ﬁ\fb = r‘g:iy)ced freezi ng behavi or test
Pﬁor tsw[aaQ? Z& reel;bl}JnI@ t1 me was reduced

significantly in rats when ORG was adm ni stered

intraperitoneally 24 h and 5 h before the test started
6.2.3 Ant{-dnkikty effert oflARGEinlthe eldosted (phsmnasetesinahicenshi p of

ORG in footshock-induced freezing behavior test in

[099] ORGaedminixiered Kivideeat 29f h Pod &t h defase the elevitad) plus) m@reotept $gnificantly
_ value (ng/kg) rats (mean S . E ) NS 0.1 m/ 100 g 10
1ncreased2§qr_ugeb_er enfhancey Hite gpergyms gad gtad sime speyt ip he gpen arms (Tables

. ] * 0.002-. *P <0.05 (o A foll owed
om0 40P b ol B i PG B, |
=) ¢ _ . - . { ost
comdbi 18neR 61 RIS AL ISR, LRRER! AOoRRIM AT 851
h and |5 h bef or & NugfiRir bk DT of 2 AHRABENSn BRGpeh SrnRXRPEUN P
Group he Deaden@RY)|r onment W t hout footshock 24 h later.
The fegar menory |retiiceval i nducqeheby=@BWy onnent al value

PR | P~ P S- -~ O~ V- MR SN -V-v. I 3
COCST TcausS—t U oUiur c rorrcye
D
C

havi|o®.1ind/0ag §.  ORG r emar kabl B2d@ck 8a3ed t he
freezi Y betraviot (Tab: c 15) Tabte—15—Dose- €SPonsSe
rel atijonshiSp of |ORG1Pn the condi t50d¥ed8 PRar 0.151
resg-induced flreezing |behavior _test_ T rats DOSE
élhﬁoer of Biratijon 89 freezing (P *&Bup (ngy/ kg) 0-188

rats ([nea SEM)| val ye 0.1 mJI00 285.40
47.91 |26 g‘t‘)&?o 310. 3086. 10 0. 776 7060+ P1 56+ 0.003

Diazepam 2 10 46.90+7.19 0.236

ot ronccoe 1 A~ n~A e AA~D A
1=3) ST oS o Trrorere- c oo o T

r o ocnr-ahoe

*P <0.05 (one-way ANOVA followed by LSD)

Table 17. ORG (i.p.) increased entrances into the open arms in mice

Number of | Number of entries into open arms P
Group |Dose (mg/kg)
mice (mean + SEM) value
NS 0.1ml/10g 10 3.50+0.87
5 10 4,50 +0.58 0.279
ORG 20 10 1.80 £ 0.79 0.069
100 10 _ 590+ 0.57* 0.012
Diazepam 2 10 4.80+0.77 0.161

*P <0.05 (one-way ANOVA followed by LSD)

Experiment 7

Pharmacological study of anti-stress effect of ORG
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ORG 20 10 95.00 17.73* 0.004 *P <0.05 (one way ANOVA
followed by LSD) 6.2.3 Anti-anxiety effect of ORGin
the el evated plus maze test in mce [099] ORG

adm ni stered tw ce at 24 h and 5 h before the el evat ed

[100] Stl‘%gysfs %ﬁﬁe& Q§t blalo% ﬁ@@{nl ya% (a1 c?fﬁﬁ%[nt nl%t nsléHJB?srl}f g]gerturbs the

rances and i Me spen

physmlogtuma opﬂﬁghﬁbgﬁal(ﬁ%@o%m gaﬁanae%aﬁl@n S{wésffs bARYE tod)_gé)ne of the main

i cated a significant anti-anxiety effect o

factors ex'Ea&rbﬁmlﬁor leding to Many lImesseasEik lipgocambpad istd Breinsfoembtidimportant
the open arns in mce Nunber of Total tine spent in

in learninghandopemory nsvx(eﬁ)asFin te oegulDoseof] stipsk gdsponsee ftrdamay lead to the
. . SEM value NS 0.1 m/10 g 10.32.50 8.93 5 10 50.00
lmpalrmeat hlepq@@pam@aw@c Rlgsticgyslparmng @nd meg®ry. 1@ copeqmragign of serum

Di 2.10.46.90 7.19 0. *P<OO5
corticosgitas RB O ARBTR SITONB B PSP SrABE ST TRt (1

rances into the open arnms in mce Nunber
71ExPehP'%h?aﬁ%€é3h (?gentri es into open arms P G oup Dose

101] R ihg 756800 UdleUST E 1 | of
[101] Raseiliihe 756:500 T §om BeThstkeLSr ElierimehalTbndhils ¥eoples Hospital o

Sichuan EBroOinOe, w0 uidd. HIRADOvab preplredlad ds@itepanERampled. Fludketide was from
0.161 *P <0.05 (one-way ANOVA fol |l owed by LSD)

Wuhan Yespebengreehnglopi dionfldohay Chala, BawlNofl 0%%01@02)93 S
effect of ORG 27 [100] Stress.is defined.i

[102] Megsyregysnt of S%rygt EPrticaergne: B@memanoatswat(l*éér P&is30)00; Texas) was

used to eerert‘rr%lg SthrE: eef’fect of ORG on the concentration of serum corticosterone. In the

non-stressed group, blood was collected by cardiac puncture under ether anesthesia at 1 h after
ORG injection. In the stressed group, 1 h after ORG injection, rats were subjected to elevated
platform stress for 30 min, and then were sampled in the same way. The blood samples were kept
for 4 h at room temperature and then centrifuged for 15 min (3000 rpm). The supernatant (serum)
was collected and ‘stored at -20°C.

[103] Method of long-term potentiation (LTP) recording in hippocampus: Excitatory
postsynaptic potentials (EPSPs) in the hippocampus were recorded to determine the anti-stress
effect of ORG. Stress impairs LTP in the CAl area of hippocampus,' and this can be rescued by
anti-stress drugs. Rats were stressed by footshock as follows: 1 mA, 2s, 5 times at intervals of 2 min.
Hippocampal slices were prepared, incubated for 1 h at 34-36°C, and then kept at room temperature.
ORG was applied in the bath solution. EPSPs mediated by NMDA and AMPA receptors in the CA1l
region were recorded until the baseline was stable for 20 min. Then high frequency stimulation
(HFS, 100 Hz, 100 pulses, 20 s interval) was used to induce LTP. The EPSPs were recorded for 1 h
after HFS.

[104] Data Analysis: Data are expressed as mean + SEM and LTP is expressed as the percentage of
the average amplitude of the last 10 min relative to the baseline. One-way ANOVA was used

followed by the LSD test with SPSS 11 software. The significance level was set at P <0.05.

7.2 Results
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physi ol ogi cal or psychol ogi cal honeostasis of an
organism Stress is believed to be one of the main
factors exacerbating or leading to many illnesses. The
hi ppocanpus is a brain formation inportant in

ry as well as jin the re ul at i on of

7.2.1 Ant e EpEARETR ) Phatipayeanduses o asprise gerticosterane
of hi ppocanpal synaptic plasticity, |learning, and
menory. The concentration of serum corticosterone is
[105] Blo@ﬁ%vd?,fcol:l&ﬁed"%iéardigm&tﬁr@q' rpe?ﬁérQBSm e‘étl&y @f Qﬁt@mst,toﬁﬁ‘ﬁﬁ or after 30
| evel s perinental nethods Rat s wei ghi ng
min stre£56x;%@n@: OROMsighiich ity | debiteasedf t}EXDﬁ'E:l IBE Ndekm Afdrti@)sterone in a

Peopl e's Hospital of Sichuan Province, were used. ORG
dose-depgnglentpnaper Erblesl8descri bed in Exanpl e 1. Fl uoxeti ne was

from Wihan Yuancheng Technol ogy Co. (Whan, China;

Bat ch No: 1004-0801002). [102] Measur enent of serum

s Bl YRR e R R et B Ahiero! P GRE biy ¢ he

concentration of gerum cortl cost

non- st ressedpgsoun, Nphpedopas co F"g‘%ﬁ “%‘l‘g‘y‘gflc}g?“ I ac P

PGfipsr e binder ether anest hes'cen%stérohegtg/ﬁr)

i njection} (mgkde |stamamed group, 1

i njecti on rats were subj ecled to el evsidy platform

stress—for—30mmand—thenwere—sanpted—n—the—san

way. The pPdod/KAnpl es were|kept for 4 h at room
NOQ-étﬁ?ﬁér*dF%re and tHen ctnhtrifuged fobl61® #2H 843000

rpm). The|supérnatjant (serum) was collected and

stored at]- [ 303] thod of Ton entratrion
- (LTP) recarg(?%gs' hi pfocampus: ?Q @0?999 0.197
NRBRSERyapt | Ote”“a'% ( EPSPs) '” {Qeod L BRBEAMPUS | 649
were reco

de etermne the anti -stress effect of
ORSRGSt r ess |f[pa| rs LTRin tthe CAl %@@iqﬁ 75 0.084
hi ppocanpls,—and tlhis can be rescued by anfi-stresg
drugs. Rats wege stresged by footsh@;;:kg a2l lows: 10122

. 2 El 4+ mne A+ ntorval ¢ ~f 29 L nnacanmmal
LILY Y] 9, JUTTTe S At I T var T Il II 1 HPUUMIIPMI

Nehisgress wef e prepar|ed, ldncubdt ed forlﬁUIO:aBlBé 36C alr(l:l559
t hen kept Fat—roomtenperature—OERGwas—apptt+ed—n—the
Buexetysl ut i om0 EPSPs médi at ed by NMIYS. B 3ANVRPA 0.490
receptorsl\lagél?lg)SLAl regi oM were recorded untit the
ase| i ne lle for 20 mn. The requency
irteﬁsrﬁr#\@ti bn  (HFS, 100{%, 100 pul sg@h&(g'b“é Int erval
was used to ifAduce LTP. The|EPSPs were recorded for |1

h after |-1 [ 404] ta mnalysis 26k
expressed aq&%esan SEMlggnd TP is e§<409?§essgd gs t he 0.706

percentage of;stheg avegage anplit ud@@o(gJ theihast 10 |37
Strdsp+IoR@t bve-to tHe baseline One-way ANOVA was used
followed by the LSD tesd W t h SPSS 2317 spfspase. The |0.120

level.

value

P

si gni fi caree—tevel—was—set—at—P<0-05—F2 Resutts28
7.2.1 Ant]-st2®ss |effedt of |ORG (i.B7)4lon2a8dte 0.007
stress=npuced—etevattomrof-serutm—cortt+costeronre

Stress + 15 16 331.35+46.43 0.899
Fluoxetine 30 8 324.58 £ 58.63 0.997

*P <0.05 (one-way ANOVA followed by LSD)

7.2.2 Restoration effect of ORG on stress-impaired hippocampal LTP

[106] Hippocampal slices were prepared from rats after exposure to footshock stress, which is a
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| evel . [105] Bl ood was collected by cardiac puncture |
h after i.p. injection of ORGin controls or after 30
mn stress experience. ORG significantly decreased the
| evel of serumcorticosterone in a dose- dependent

et acce R B ot i) 1P BSBE REIER S BB P asetine

EPSPs w%?g %?ci(o mis :I' r%glfrglﬁv ag @éﬁ) Mei s?x%§%ﬁlflﬁnr§d (I{To ﬂ{d) ev%ﬁr?crr]eased LTP

ionifi W 197
B 5 . S e R L ),

[107] The/dboOeresdlts. sShowGh&8IR @HaBa bignitiZantZdtiAtreds Rt alichas $hp&@ St clinical
+ 15 16 167.20 31.35 0.559 Fluoxetine 30 8 178.14

value in ti@ating7depession with alstresy 4®MogSt ress + NS 16 324.30 + 48.81
g 0.875 8 349.85 61.75 0.706 3.5 8 263.63 + 49. 14
0.372 Stress + ORG 14 16 237.63 32.45 0.120 28 8

0. 8P BR B TS Hptiondin Fogepogmeslytiyinttuar LyitoRa
(one- way ANOVA 1) auedoby k) yfodrcd Bt or at f or

effect of CORG on stress- alLre L ppocanpal TP
Number of Average of last 10 min P
Groups Dose
slices (mean = SEM) value
Control 9 134.52 £ 10.71
Control +
5uM 11 122,93 +3.75 0.453
ORG
0.1
FS + NS 11 113.22 £ 6.77 0.234
ml/10 g
FS +ORG 50 nM 9 128.99 £ 7.30 0.732
FS + ORG 5uM 8 189.56 + 23.6* 0.002

*P <0.05 (one-way ANOVA followed by LSD)

Experiment 8
Pharmacological study of ORG and enhancement of learning and memory

[108] The Morris water maze (MWM) is widely used in studies of hippocampus-dependent learning
and memory and its cellular and molecular mechanisms. It is well accepted that the MWM is an
effective method of pharmacological evaluation of learning and memory. Escape latency, strategy,
and trajectory of the animals are automatically tracked. and analyzed to investigate their spatial
learning and memory. After the animals learn how to escape, the hidden platform 1s removed to test
the retention in the target quadrant. A longer time spent in the right quadrant indicates a better
memory.

8.1 Experiment-al methods

[109] Kunming mice (Certificate Number: A4CXK(Chuan)2003-16) from the Institute of
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[ 106] Hi ppocanpal slices were prepared fromrats after

exposure to footshock stress, which is a 29 well
accepted protocol to inpair hippocanpal LTP. In slices
i ncubated with ORG for 1 h, baseline EPSPs were

red the stress-inpaire

ExPerime{lﬁ%EXrﬁde %&%ﬁpf%é—%ﬁiggm&%sgé EviRGecAeIupech ! h@h&vemé weeks old

o e vl i SRR, RSP 8 AL Bl o
shown in JaBliRs L0 GANDL 120RIG Fhe BRParel fa8 Ges@fbdd 'ﬁ?ﬁxﬁrﬂ'{ﬁ% nt %ﬁmals were divided

clinical value in treating depression w

into drug eidmisgation Tgbles W8h fllos& il dediffefdt Abie@BFTOWGIdAd a vehicle control
hi ppocanpal slices incubated with ORG on restoration

group. Th@fdrsg pépBNStRpan gemipk TReNadle?S ofy/kverafengife bBORGLE: 15 mg/kg of
P Goups Dose slices (nean SEM value Control 9
ﬂuoxetmf‘i ?»4"@2 ST ecemed&)ﬁflsléll P+ imgeqiion 10f1drpg 93 vehigle ) wimeither @RS training
S +.NS 11 113.22 6.77 _0.234 m/10 g FS + ORG
every day@é%ﬂﬂ“ﬁ byfoge Hig retntigy! test ?§2iaY|§S+ORG 5M 8 189. 5623. 6*

[110] M‘)H“ggf?'fer?; nﬁz% 8’1’&??15#\%2@»(\;}9@% i Eﬁg@tl rgu}iver(ﬁg&y (a1'o§ Bh in diameter and
i a6 0L 3BT o

wat er maze
water surface The pnplugastepenntizd byl yeRowicagain® MGt hrifiereyt shayskdithkers hanging
cellul ar and nol ecul ar nechanisns. It is well accepted
in each quapegnt. {The timerdpiert ta find ¢lief kiddanvplatferithard thé trajectory of the mouse were
| earni ng and ne

har nacol eval_uation of )
recorded by campy ?fa?%%%ysshtp dt By, wera.aaacw 8 Be pmlyo §0d thcived hidden

platform. 69{/&52{8?8%{&&%@%&%&%@?% and t@%F ﬁ@at Z%dpt tlrmhp darget
quadrant \ngkeco%meﬁ% $ iR QF Bed g\%}n‘ilﬁm scape,

t he hldden pl at f or m
renpved to test tentlonlnthetarget
[111] Data aabant Tho\respligyet theitess argpamressed ashmear HISEM utrway ANOVA was

used folloWRAbG MEESH tREWith'SPSTRTRE N ware. The significance level was set at P <0.05.
8.2. Results

8.2.1 Effect of ORG (i.p.) immediately after training in the MWM test

[112] When ORG was given after daily training, the spatial memory retrieval (the time that animals

spent in the target quadrant) was enhanced significantly by influencing memory consolidation

(Table 20).

Table 20. Spatial memory was enhanced in mice with daily ORG administration after training

Dose Number of | Time spent in the right quadrant p
group
(mg/kg) mice (s) (mean = SEM) value
NS 0.1 ml/10 g 10 27.10+2.79
ORG 1.75 10 28.18+1.70 0.74
ORG 3.5 10 3424 +£201* 0.03
Fluoxetine 15 9 32.61£2.20 0.11

*P <0.05 (one-way ANOVA followed by LSD)

8.2.2 Effect of ORG (i.p.) before retrieval in the MWM test
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8.1 Experinental
(Certificate Nunber:
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1 min of free swinmmng. [111] Data analysis: The
results of the test HoxcipxiestefSARGas nean SEM
One-way Al 3s .used followed by the LSD test with

9.1 Acut%@@f%%&@?% significance | evel was set at P

O.L1E <O.05.t 3. o Results 8.2.1 Effect of ORG (i.p.)
-1 Experimenial BeUod o1 training in the MM test [112] Wen

[114] K&En¥amidl (ERnA{chR’ Ndidey: A/ XK Chuah290508] | Bbm MBI M¥stitute of
retrireval (the tinme that animals spent 1 n the target
Experiméhid b, Pl Mespaeicorsighuah Peanhdey wede used. | THRPGVeR@3-4 weeks old
menory consolidation (Table 20). Table 20. Spati al ,
and at thpdbegingingad the kgrecieten andriveezhad 2h-3Pag.| QRGRGis prepared as described in
adm ni stration after traini ng Dose Nunber of Tine )
Exampledp G (1750 me) mag dissefuiediinalft mPNSgp ging 3 Gagreptign ekl {Sme/ml Mice
were a3 poelopt. 1 G5 Raprches el 34 Bifsn QS Gee sroup vs

treated with NS for vehicle control. ORG and NS were given to each group orally at a volume of

IIHII'Ir\g Uf
eived a sin
BDiostheamg/ke)x
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P value

0.65

0.02

0.65

0.1 ml/10 g.

9.1.2. Results

[115] When ORG was administered at 1750 mg/kg to mice in an acute toxicity test, the appearance,
behavior, mental status, appetite, hair, color, and breathing of the animals were observed for 14 days
and nothing abnormal was found. All mice survived the experiment and the weight gain was normal.
There was no significant difference between the two groups. All mice ‘were sacrificed on day 14,
and the heart, liver, spleen, lung, kidney, pancreas, ovary, testis, small intestine, and other visceral
organs were investigated by pathological section and also had no evident abnormalities.

9.2 Subacute toxicity test of ORG in rats
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Fl uoxetine 15 9 32.61 2.20 0.11 *P <0.05 (one-way
ANOVA foll owed by LSD) 8.2.2 Effect of ORG (i.p.)
before retrieval in the MM test 31 [113] Training
was fi nlshed after 7 days. The retrieval test was
a,rne n day 8. When ORG was adm nistered 30
921ExPﬁf‘ﬁ“‘B‘é P&trl eval , spatial nenory retrieval was

110 A A (Y2 g i
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922ResEltmoxeti ne 15 9 29.44 2.14 0.65 *P <0.05 (one-way
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;

T L NI -
Si

et RS VIED aee@s@%uﬂ%ﬂd%oteﬁ%ﬂﬂmvge@@‘)zfﬂmag g o 14

N -

There wasrn) sigaticantskeresd ebwddd tht t\NSgltonglAiBra@s weRGRHHfIRE bRWay 14, and
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the heartGR@rgspe, flmrg, dudileyapammeaspsvayyy eatiORMalNthtBting, cing WS visceral
treated with NS for vehicle control. ORG and NS were

organs wggey Wvestigated By Bathelpeisrlataciionang ipigeemel ge tipug spgtiony showed no

2. Results [115] When ORG was administered at

evident at%?gﬁalnll}glskg to mce in an acute toxicity test, the
appear ance, behavior, nental status, appeti te, hai r,
col or, and breathing of the animal s were observed for

1I’rhﬂﬁl¥£fcolofgitﬁl §ithbalbg o ABIRREARAL 1, mn{éﬁ'éﬂﬁl af lits WefiCatives

survived the experinent and t he wei ght gain was
[118] Thaalaseleffect and time course-response of antidepressant effects of ORG and its
derivatives were studied using the models FST, TST, DD, SD, and CMS. The results indicate
that OR, ORG and its derivatives exhibit activities useful to treat and prevent depression and the
symptoms suggesting depression: circadian rhythm disorders, sleep disorders, and chronic stress.
Studies of the antidepressant mechanism showed that OR, ORG and its derivatives repair the
impairment of hippocampal LTP, enhance hippocampus-dependent learning and memory, and
treat and prevent depression-related factors such as anxiety and acute stress. The mechanism of
hippocampal LTP is mainly related to NMDA and AMPA receptors and their molecular and cellular
pathways. In conclusion, OR, ORG and its derivatives may adjust these targets as regulators and
produce the effects of treating and preventing depression through restoring hippocampal LTP.
[119] Since neurons mainly communicate via chemical synapses, and memories are believed to be -
stored within these synapses, LTP is considered to be one of the major cellular mechanisms
underlying learning and memory. Therefore, OR, ORG and its derivatives can also be applied to
treat and prevent other disorders such as Alzheimer’s disease, childhood ADHD, autism, and

schizophrenia. Since more than 90% of all diseases can be induced or exacerbated by stress and the
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There was no significant difference between the two
groups. Al mce were sacrificed on day 14, and the
heart, |iver, spleen, lung, kidney, pancreas, ovary, -
testis, small intestine, and ot her visceral organs

ot Bk BAE S 88 S RIS SERAS ORI Sl e

may be b&‘feﬁ%ﬁ tHe Ifl?%t(rc:haeﬁtg pl\fu n%ti?rﬁéﬁc? W%ﬁion@%@@%&e}%@m the clmlc for

example, tdh% dd&lﬁtd WHb @xpdriehdd Btk dMRNEtAdss dAhEBleSwitlRARAISefiod, and cancer or
Hospital of Sichuan Province, were used. Their weight

cardlovasmﬂa;r dASQsSfibiegts wid@ndagzo ereapiae eteardadery bed in
Exanple 1. 9.2.2 Results [117] ORG (1750 ng/ kg), which
[120] Combinpgssitl theetesultre of DBOpiehiminaus @xp&imens o 30Ficity, roR, omé} and its
0O in se, TST, s adm ni stered orally once pe
de“‘"‘“""é%‘"? &lequpg‘Sﬁ%‘é dt‘l ® tganent RS Pé‘ii’ﬁé‘é‘?"aﬁ% éepresswn a“d etiological

s oSy O BT BT B B v o
ORG andqmd&%hvég%rélgﬁﬁfcgﬁ&nsvﬁsthé tdhenfhhd bR érrtﬁ)lﬂrdf gﬁgt&ﬁkesuggestmg

experiment and the weight gain was n
depressiof Suchi A Atite e@eNs adi bh-66©NTIR: Ijﬂé’éh\éﬁﬁﬂlstulfb%l\?éﬁim HeQihB8epr&shnt effect of
rats were sacrificed on day 14, and the heart, liver,
OR, ORG pheets, deriyargyes kirel gy regoiamnon e:tfss,erum aopticostesidss ,hlpfptmdrhpal synaptic
intestine, and other visceral organs were
plasticity |11|‘fﬁ}‘é,i§t1$ ORRA myd AMBvIreesptoas 2 hatpintraprllulavesigssling pethevays, and
learnin ssue sections showed no evident abnornmalities.
gaﬁﬂ&#ﬁh ¢%l ogi cal summary of 5-nethyl -1, 3- benzenedi ol

[121] Thqui%ré bife fﬂgf gl?[ d t\f 3 alt%]ogx]lef:ghef e ?t% tflee ?Fes%{t] d&épgn 8f OR, ORG

rse-resp nse o epressant effec
and its dei'1t1§t1ve§j afel a\'f»&‘t)l'lcyvesS (%@raﬁ_&ﬁfé'e@@cﬂ@ﬂ 8&riRRney @ﬁe?apF §tTc effects on the
TST, DD, SD, and he results indicate
causes of Ressitsh; (3)shetepéwtiatefees oaxid Hiniptamt of dépr&xoﬂ&ﬁfsiﬂﬁllzir Qymptoms of
treat and prevent depression and the synptons
other disegspgge theiigpatensiabuses @re nasiinterdtideandshguid motive comdenes], to be limited in
sl eep di sprders, d chronic stress St.udi es_of the
any way o 'h &%F%@@&ﬁ?m}%éﬁaﬁ%%‘ SREVIRY lrmbe exeful dprpthgrcdiseages involving
stress, amglg n%t %S%Vé ?Lpn%tlonal a1r ?ﬁl rment Of hi ppocanpal LTP
ance ppocanpus- | ear ni ng and nenory, and
treat and prevent depresslon related factors such as
anxi ety and acute stress. The nmechani sm of
hi ppocanpal LTP is mainly related to NVDA and AMPA
receptors and their nolecular and cellular pathways.
In conclusion, OR, ORG and its derivatives may adj ust
these targets as regulators and produce the effects
of treating and preventing depression through
restoring hippocanpal LTP. [119] Since neurons mainly
communi cate via chem cal synapses, and nenories are
believed to be stored within these synapses, LTP is
considered to be one of the major cellular nechanisns
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underlying | earning and nmenory. Therefore, OR ORG and
its derivatives can also be applied to treat and
prevent other disorders such as Al zhei ner's di sease,
chi | dhood ADHD, autism and schizophrenia. Since nore
than 90% of all di seases can be induced or exacerbated
by stress and the 33 hippocanpal functions of stress
regul ati on invol ve synaé&&éﬂﬂ§aeticity, OR, ORG and
its derivatives may be beneficial in the treatnent,
prevention, and rehabilitation of many diseases in the
clinic, for exanpl e, drug addicts who experience

B R Rl EE A A
preparatio‘?&( Eglﬁtﬁm}ﬁgf 53-{1{?&%)‘?-1 béﬁéﬂeﬁ of -or Lt%%glwa (l)lhﬁlF é)repéifa}tvn of medicines

Imnary experlnen
or functl&ﬁl 66 Qf@daﬂp'héd telefday alrl Meverht ad’e?ré%?i% 3R %Haﬁﬂ%&eﬁﬁéal Nacceptable
the treatnent and prevention of depression an Y
excipientsadriaotepgribladietapasipprenehtsdepr essi on with characteristics
of high efficiency and low toxicity. Other uses of OR
ORG and its derivativesMae applications in the

treatnment and prevention ynpt ons suggesti ng
depressi on such as acute oRid anxi ety. The
mechani snms i nvolved in th ti depressant effect of

OR, ORG and its derivaRP@es are the regul ati on of
serum corticosteroids, hippocanpal synaptic
plasticity including NNI DA ahd AMPA receptors and
their intracellular signaling pathways, and | earning
wherein: and menmory. [121] Therefore the therapeutic uses and

ffect t t f OR
R s hydr g g slhsp PR b6 Rrah ae g P — ) gh D'rﬁlg‘f‘)g’éf%‘f’% 23,4
s S Ao, WIS ST e oo
arabmosvlsﬁfﬁﬂfloﬁﬁ)pﬂfnyﬁ%@ﬁz%?ff"c%a&ﬁ%'lsklmclr@'l ARt & 1[91f yloBﬁ't‘g[ or benzyl;

di seases, (4) their potential usés are’ no end

R? is hydrageh, §Hdglhatopptndsgl, (ﬁdhghrdopgdrahosybel—I—>I6DnBtE!-@1uchyraﬁb’syl/Vay: 4,
to treating and preventing depression, and nay al so be
6-tetra-O-gegsylfi-Dr glucapyrrnpsydi mernnsyl, altasyl, galagtosyt themspsyhrfucasyly ,xylosvl

R T T N A e R A N,
[123] 2. iﬂ%{hg?‘im l?eqlzgﬁ/edl sadéangﬁﬁéep Hgérgs[;ae%tie bt@'nél%rm HI oropharmaceutical

tlons con

preparatioh$ S,orﬂgl'hin‘éaﬂ—hl\éﬁrgs I '3 lgéﬁgeﬂ%ﬁﬁ)ﬂ’g? &k 'ernva‘?lfveyﬁldt'hQ gﬂ%ﬁraﬁgﬁ of medicines

functi onal are applied to treat or

or functichepf@sii 8 dppligdas NBeae Wri fraddny @9%961@% %haﬁ%ﬁe@ﬂl@aﬂbsacceptable
or acceptable dietary suppl enents.
excipients or acceptable dietary supplements.

Me
[ron
HO
II

Wherein R is hydrogen, B-D-glucopyranosyl, B-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl, 2, 3,
4, 6-tetra-O-acetyl-B-D-glucopyranosyl, mannosyl, allosyl, galactosyl, rhamnopyranosyl, fucosyl,
xylosyl, arabinosyl, acetyl, propionyl, benzoyl, cinnamoyl, succinyl, methyl, ethyl, propyl, butyl, or

benzyl.



I wherein: R is hydrogen, [3-D glucopyranosyl,

(3- D gl ucopyranosyl -(1-6)-[i-Dglucopyranosyl, 2, 3,
4, 6-tetra-0O acetyl-(3-Dglucopyranosyl, mannosyl,
al | osyl, gal actosyl, rhannosyl fucosyl, xylosyl,

[124] 3. S?ggtkglbrpf)s?f)lehzet%%glp%r 1%%2([«‘1? p/atlv g?rgseegf??%y F&%ﬁlﬁ@ﬁ(?&ddig&to Claim 2,

h Rﬂs #689€8.D EH&sprﬁ N I-(1—6)-B-D-g 2
wherein R '1s gl ucopyranonilg 1?-)B r%}é B?’banﬂs opgyrar)1 syl ,lucgpyrgnosyl’ $

4, 6—tetra4) ac&vlt[FDtgﬂu@p@f‘eﬁﬁbWI ﬁﬁnﬂb@l UV 2RI by, ﬂﬁﬁﬁl@?%’anosyl, fucosyl,
al l osyl’, gal actosyl’, rhannosyl fucosyl, xylosy
xylosyl, oanrabmnszdyl acetyl pr Opl onyl, benzoyl, cinnanoyl,

succin I neth %X propyl butyl, or benzyl.
[125] 4. SiMethyl-D3 %:91 of itsxlepvateasapresented bytRoraalei I agdouding to Claim 3,
phar maceut i cal

wherein R;?Q%fgﬁhﬁt“eﬂ‘ﬁé%‘ggé}i%ﬁéﬂ E-I?r&wpyrin%sy éh—*éﬁé*dpzaluwpyranosyl
[126] 5. ! t—l@[eﬁl?[ 'l\éq}e]g&&%dfo? c}etr]l'\e/at‘? e?pgerp?ése@r d Oy o ﬁlS or pharmaceut1cal

unct r onal sare appli vent

preparatiof§ Eérﬁ&%ln%r’[hélﬂ nphﬁrﬂﬂ@;ﬁ%{fohciﬁ"lnlléﬁuﬁi%%mlngnalef&S:dspér@Qﬁp?led to treat

or accepfabl e dietary suppl enents.

or preventWepre3bion B phasmhsedtiedBaccépiatide chkiﬁl@ﬁ’t‘ﬁ roﬁﬁ‘@}%yﬂable dietary supplements.
R- D- gl ucopyr anosyl - (1--->6) - J3-D- gl ucopyranosyl, 2, §?
4, 6-tetra-0O acetyl-(3-D glucopyranosyl, rmnnosyl ,
al l osyl, gal actosyl, rhapnopyranosyl, fucosyl ,

xyl osyl, arabinosyl, acet proplonyl benzoyl ,
ci nnanmoyl , succinyl, neth%il)ﬁi@ak, propyl, butyl, or
benzyl . 35 [124] 3. 5-Met 1, 3-benzenediol or its
derivatives representedﬁby Formula Il according to

Caim2, wherein R is hyﬁ%ogen, (3- D-gl ucopyranosyl ,
(3- D-glucopyranosyl (1-6) D- gl ucopyranosyl, 2, 3,

i€ 5004850 oW R CRRLROD DR 2.5,

6-tet a-OJavé DolQ& F A3 ORYhnoslI1 8Bdsyf -ealactosyl. rh I, fucosyl
' 5- I\/gtsﬂl’? Gﬁ benz%nedlnoﬂsgl ty gggflo\sl}é rlsglg()pyranosy oSy,

xylosyl, arabpmeyslemieq,d, fogpiboylnbdraolll cmﬁﬁ:mt)}zll agcingl, Gletiyl) e3hyl, propyl, butyl, or
_ wherein R is hydrogen, (3-D glucopyranosyl,
benzyl. [ 3-D- gl ucopyranosyl -(1-6)-3-D gl ucopyranosyl . [126]
5- Met hyl -1, 3- henzenedi ol derivaiives represente
[127] 6. iMmVi b g?n%?e%‘ﬂa&ﬁ’é{&’éﬁtﬂslrEHiese“;S‘?deBblFafrP‘&}ﬁsmc%ﬁ?P‘éiimﬁ fyClaim 5,
- t f nedi ci tional .
wherein RS By SES B ARSF bR LES BT TR ABRR . 2. 5.
6- tetra-oataylfqﬁ@egih&cﬁ@ux%sﬁcCrﬁz%%?;lle OGP BRDAT BEGEARSYL fucosyl,
di etary supplenent
xylosyl, or arabinosyl.
[128] 7. According to  Claim 6, wherein ~ R? is B-D-glucopyranosyl,
B-D-glucopyranosyl-(1 —>6)-B—D-glucopyranosyl, or rhamnopyranosyl.
[129] 8. 5-Methyl-1,3-benzenediol derivatives represented by Formula IV or pharmaceutical

preparations containing them in the preparation of medicines or functional foods are applied to treat

or prevent depression in pharmaceutically acceptable excipients or acceptable dietary supplements.
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)-OGlc R20 Il Werein R2 is (3-D glucopyranosyl,
(3- D gl ucopyranosyl - (1->6) - [ 3- D- gl ucopyranosyl, 2, 3,
4, 6-tetra-0O acetyl-(3-Dglucopyranosyl, mannosyl,

al | osyl, gal actosyl, rhamopyranosyl, fucosyl,

xyl osyl, arabinosyl, acekyl, propionyl, benzoyl,

ci nnanoyl, succinyl, nmethyl, ethyl, propyl, butyl, or
benzyl . [127] 6. 5-Met hyl X benzenedi ol derivatives
represented by Fornula Il goredhg to O ai m 5,
wherein R2 is (3-D gl ucopyrarosyl,

3- D-gl ucopyr anosyl - (1- &c’[ 3- D- gl ucopyranosyl, 2, 3, 4,
6-tetra- O acetyl - 3-D gl ucop ranosyl mannosyl ,

al | osyl, galactosyl r hammo ranosyl fucosyl,

Wherein }%\Qyils :Bg’]%lrgllﬁg)hy s§ﬁ %_ ol gréjgwgri%gly 1—»6:)06 B é]gcopyranosylpi,ﬁ‘,
6-tetra-O- %c%n%gggﬁ%@%ﬁ&fllzg o@fl' Qﬁl\/g[ %5{4&1%9?13 @gf@é LQJSPII fucosyl,

xylosyl, aflbiriosgl; hoetd, ]!Srepfoﬂﬁleﬁérﬂdybymlﬁﬁmﬁw guctiMyDmethyl, ethyl, propyl, butyl, or
phar maceutical preparations containing themin the
benzyl, preparat|on of ned|C|nes or functional foods are
pplied to treat prevent depressio
[130] Bhar fecceidingcal ty a@d@m ablge exdigtient sRor aﬁcce;ﬁtlaiﬂltwopvranosyl
erein

B-D- OIuCCf%?e{ngE{IB(?D{%T%Ige@% 3?{@;99?3'1 [23bD_ Ofic —teRt%ac-)OI a\{:ety -B-D-glucopyranosyl,
mannosylglaﬁ%}‘?y&@g %}tl {la%wgﬁxgﬁ%s?{jgﬁlrgg wagsgl?yirabm%yi’ ace’tyl, propionyl,

benzoyl, @hm%yl or@aécagiosyl, rhammopyranosyl, fucosyl,
xyl osyl’, arabi'nosyl, acetyl, prop|onyl benzoyl ,

[131] 10.cAcvvading lto aiac BDWheremERﬁyi 2, 8t hyi’)xtetﬁ[-opadetyl Bu:b%g'lucoﬁy;ranosyl or
benzyl; [130] 9. According to Caim8, wherein R2 is

acetyl: (31D g| u@-@;hagqiy)lggqmol or 3-0O- acetyl orcinol-1-0-(2, 3, 4,
3-D-%$u opyr anos I-(1->6)-(3-D—g|ucopyranosyl, 2, 3,
6-tetraacefyl)-B-1-gtucgpymrags - (3- D-gl ucopyr anosyl mannosyl ,

[132] 11 AFcoréllna tgaalggfé{%zéﬁl Clarélrglg{@?&)é ?Q%F%‘Pﬂ/ t%COS%f%] or its derivatives
represent&! Wla 1&f lﬁHﬁ&ieG‘bf&al fepablionLeonfiiHRE 9idnior, gb@ﬁighedml or its
TS Y

wher el n

derlvatlveﬁ 1hquaﬂn£bea1¢@ﬂly|erc[:é’pt@‘l@|e$d@i§iéﬁtrsad}0cﬁb‘t|amly0£cceﬁ§lﬁé)éb%pléments for the
3-0-di acetyl orcinol, or 3-0-acetyl-orcino

treatment 4f symptoms suggesting depression, including circadian rhythm dlsorders sleep disorders,
chronic stress, anxiety, acute stress-induced impairment, or cognitive functional impairment or
disorders; wherein one of the fundamental bases of brain functions associated with 12 h light and 12
h darkness is a circadian rhythm, disorders of which is known to cause a series of deteriorations of
brain functions; sleep disorders include: (1) dyssomnias, insomnia, hypersomnia, narcolepsy,
breathing-related sleep disorders, and 'circadian-rhythm-related sleep disorders; (2) parasomnias,
such as nightmare, sleep panic, and sleep walking; (3) health-related sleep disorders and sleep
disorders caused by substances (for example, addictive drugs) or therapy (such as surgery,
radiotherapy, or chemotherapy); anxiety disorders include two major categories: (1) panic disorders,
for example, agoraphobia, particular panic disorders (such as panic in response to particular animals,

environments, and blood transfusion, social phobia, and obsessive-compulsive disorder),

posttraumatic stress disorder, acute stress disorder, and general anxiety disorder; (2) health-related
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6-tetraacetyl)-[3-D glucopyranoside. [132] 11.
According to any one of Cains 1 tolQ
5-Methyl -1, 3-benzenediol or its derivatives
represented by Fornmula | or pharmaceutica

. preparati o cont ai ni 5: ne | -1, 3-benzenedi ol or :

ansiety oo @8R ;AT GR I Ao RlelTLIPY Rianin)e RREHRE NS SF therapy (such
- e ke ( .
s s TS Al RCEDlEThSAUBRLAIED: bl Beone
events catdell GFChnHrohM¥itAINTabliobD k£l@RSsontd S@NActilleSRbSEAEs, orGliderbfg therapy,
stress, anxiety, acute stress-induced inpairnent, or

for exampglegsurgdry,estfesncdn leadito comapomiing “auute ciraseqigtiRced inputheind’ such as
: one of the fundanental bases of brain functions
reduced hipposanpal synaptic plaspcity fndydamaged igarning dad kreswnsy,i eogaitive functional

. . circadi ap rhythm disorders of which_is kpown to cause
impairmegt g {39Edeny Teferrog; (or HRRAMEntY of highich IryjAuneifgs, $icbegs memory,
isorders ingclude: (1) dyssomias, insomia,
thought, ‘ﬂeﬁlﬁlé’rn%arlﬁﬁrfga?&?{glrogb?ngp% (,)&'/ breat hi ng-rel ated sl eep
[133] 12.dA§&frﬁtﬁ$ fo aﬁgdon%' 5fcéﬁ'irﬁ§]'lrt®f5,h%ﬁx%lrphﬁdte e'%Qpressi n" includes the
di sordefrs; (2) parasomias, such as nightnare, §1eep -
followingRabiyes: and sl eep wal ki ng; (3) health-related sleep
di sorders and sl eep disorders caused by substances
(1) depregsiar arelxanpd djsoatddi, ctichvas depugsionpmanivedeppassips,umixedslepression, and
. .surgery, radiotherapy, or chenotherapy); anxiety
manic digardely ¢r YPORBRIGH Ot (%) FARFeSPive atleqsders.esuch( a9 depressive disorder and

ertmiG S ShS ol SR e LB B B freses o
disorders Sﬁ'ogﬁ“%?ené nsglg§}8%§) %HE\QInSg ciHp tgjjs%gg aoltf;gé;bgges:g?{eo&mrﬁgrgl ﬁld affective

sessi ve-conpul'sive

disorders PQSEdd BYNRbktansds’ @85 edhmPle dQldi r&s In$ 0 ’
and gengral anxie?é gi%o@gb?a?S?ﬁﬁggﬁ%gf?eﬁgg%g &g%fassmgmy

radiother@pyxbrethemditeeapgdere (Anbipslabdisariecort Migulae affetitise diderder €dM4ining two
exanpl e, addictive drugs) or therapy (such as

or more epigpdgsrof depragsican andrypymane, andedtetmhbngenijodes of mawa asd depression.
physi cal, nental, or enotional response to _events

[134] 13. Agherdingdy 2B1oms effnaresl (HAcHRFeIn the RyMRfows pEdepsersionioy ymptoms

suggestin§ ﬂdrgéltg?{/i]gnexieif?rgtrg Sclilrgzgﬁlgrlg gig)ggxpgcﬁ %O(rﬁ%’s%%gr?g‘?i ﬁog'ég‘gg{f@ic stress, anxiety,
-1l " | " . . .

e socRLEBSESH ARG RRSIRRLoRURY AR oo,

[135] 14.aReLoPEAD Y anyt 8@NbL Claemé U600 Rdlerein MRRtibAE Foodlinclude daily foods,
di sorders referring to inpairnments of higher brain

beverages, uorc tiitolss jn suloth dsmathybi P;bentdmediphtqr dedesivaiivesradi plgarmaceutical
~attention, and nood. [1%%%)122 According to any one of

preparatiqn)s £oRigining Hinethyhtei-bemrenadeol tas i degugives §T90WP11¢<¥1@I tgeie gnd prevent

he . foll ow (D d [ d od
e o) AR B s B SO SB e
136115 88 O on R gy L ABLEEL B BTG pmrsnc

by Fory@t hy _m.o"f‘; ) arthabeuidd1€Tc &Io%ﬁ:i%hé’ € c@flt%?lﬁrl‘}jgﬁr $he SYGHeAS components

affective disorders cause y nmenta esses ofr
(5-methydi S Oedlgnsdiof ordisf deif gtivtes Fialphy At eStkAW Rceptable carriers or excipients:

characteristics of depressive disorders and affective

di sorders caused by substances (for exanple, addictive

drugs) or therapy (such as surgery,
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radi ot herapy, or chenotherapy); or (4) bipolar

di sorder or bipolar affective disorder containing two
or nore episodes of depression and hypomani a, and
alternating epi sodes of mania and depression. [134]
13. According to any one of Clains 1 tolQ wherein the
synptons of depression ofésynptons suggesting
depression refer to circa rhythn1d|sorders sl eep
di sorders, chronic stress -fW acute

stress- i nduced I mpai rment ot cognitive functiona

i npai rment or di sorder 87 135] 14. According to any
one of Clains 1 to 10, wherein functional foods

i ncl ude daily foods, beverades, or drinks in which

o DR LSRR BB 59 B ascoprront 2
4, 6-tetra50 %F,étglyfi tljlgﬁcgpg{ggnog In?annggr’}l !ilf%gle a}é%{os%,e%%a%nogaranosyl fucosyl,

> prevent DGV 6-

xylosyl, éms‘?mcéﬁd Fﬁ%ﬁﬁ@ﬁb@ﬂzc@[ SHIRIRIEuSHEEHEMYD ethyl, propyl, butyl, or
depr essi on 15. An ‘anti depressant is conposed of

benzyl, R&s”@dﬂgféenlﬁ&)-@ﬁfdépﬁ@ﬁbs?]l BeD-glicdprandsya{i-»6%-p-D-glucopyranosyl, 2, 3,
represented by Formula | or pharnaceutica

4, 6-tetrae<awpctsi B%g@ccmmarmsm mepnnpgyl.agtidsyle @@nﬁmﬂemlnasnmpyranosyl fucosyl,

| -1, 3-benzenediol or its derivatives

xylosyl, W?%béﬁ%%aqum%&éb%%l%m@w# SRS, BBy bt propyl, butyl, or

38 1. , M 3-OR R20 1 Werein R is hydrogen,

(3- D-glucopyranosyl

[137] 16 &én %It P&Qﬁé{ acetﬁ‘g)losédi% f?éf&h?[—%%e%&%?{oﬁgpﬁy hem%’uvgﬁ represented

opyranosy mannosyl ,

by FordulSYIl, @2l aphffiteuticflanmopmposifiony | , conthe@sy! , active  components
xyl osyl, arabinosyl, acetyl, propionyl, benzoyl

(5-methyti GFb.ngdedlo$ ocits d‘gtivatlm) hlypharmadeytlcallgraopgplta,blebcanyér,s ooexcipients:
benzyl; R2 is hydrogen, g%-D-glucopyranosyl,
(3-D- gl ucopyranosyl - (1-+ - D- gl ucopyranosyl, 2, 3,

benzyl.

4, 6-tetra-O acetyl-[3-D pranosyl, nannosyl,
al | osyl, galactosyl, rham anosyl , fucosyl
xyl osyl, arabinosyl, aceiyl, prop|onyl benzoyl,

ci nnanoyl , succinyl, nmethyl, ethyl, propyl, butyl, or
benzyl . [137] 16. An antldepl%ssant i s conposed of

Wherein i'l rreh I?i¥o en g-l:g—glﬂé%)nry?g Io(gyl gfu%ﬂgyrgﬁo\é%l 1—>§ B-D-glucopyranosyl, 2, 3,

nu T frac
4, 6-tetrac(9-m9& lI -'lﬁ%l%c&;%%rﬁ‘)'sﬂ' ngm%%ﬁll ‘éﬁ‘o&r@?ﬁ%@ﬁ)@@lsrhamnopyranosyl fucosyl,

3-benzenediol or its rivatives) in

xylosyl, zﬁhtaﬁé'@c %.Uétlyb ptdprordt teptBM | enradioyl, 8 scity, xGyIPE®RL $iopyl, butyl, or

Me ORS HO
benzyl.
[138] 17. According to Claim 16, wherein R' is hydrogen, B-D-glucopyranosyl,
B-D-glucopyranosyl-(1—6)--D-glucopyranosyl, 2, 3, 4, 6-tetra-O-acetyl-B-D-glucopyranosyl,
mannosyl, allosyl, galactosyl, rhamnopyranosyl, fucosyl, xylosyl, or arabinosy!.
[139] 18. According to claim 17, wherein R' is hydrogen, P-D-glucopyranosyl or
B-D-glucopyranosyl-(1—6)-p-D-glucopyranosyl.
[140] 19. An antidepressant is composed of 5-methyl-1,3-benzenediol or its derivatives represented

by Formula III or pharmaceutical compositions containing active components

(5-methyl-1,3-benzenediol or its derivatives) in pharmaceutically acceptable carriers or excipients:
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Il Wherein R is hydrogen, [3-D glucopyranosyl,
(3- D gl ucopyranosyl - (1->6) - (3- D- gl ucopyranosyl, 2, 3,
4, 6-tetra-O acetyl - (3-D gl ucopyranosyl, nannosyl,
al | osyl, gal actosyl, rhamopyranosyl, fucosyl,
xyl osyl, arabinosyl, acetyl, propionyl, benzoyl,
ci nnanoyl, succinyl, nethyl, ethyl, propyl, butyl, or
benzyl . [138] 17. According to Claim 16, wherein R is
hydr ogen, (3-D- gl ucopyranosyl,
.(3-D-gl ucopyr anosyl . - (1-Msg) - (3 D- gl ucopyr anosyl, 2,
3, 4, 6-tetra-0O acetyl-(3-Fgl ucopyranosyl, nannosyl
al l osyl, gal actosyl, rha \ |aesyl | fucosyl
xylosyl, or arablnosyl 18. According to claim
17, wherein R is hydr oBe, (3- D gl ucopyranosyl or
3- D- gl ucopyr anosyl - (1- >6) - (8- D- gl ucopyranosyl . [140]
19 An anti depressant is conposed of

Wherein B? isgfi-Byg u¢op3rane s dhbdglotopyranosg-(der6)abDiglesopyranosyl, 2, 3,
represented by Formula Il or pharmaceutica

6- tetra—OcagﬁﬁpgbgﬂQ BleePE aRfsyh ﬁ}aﬁgosgbtalllggylogg}ﬁgg}%]ﬂftsamnopyranosyl fucosyl,

3- benz nedi ol or its, derivati

wylosyL. S5gbiGRsE SERtY BORiP A e bicaator ) STeeimsR rastERhpthfl gropyl bury, o
39 M OGc R2O0I1Il Werein R is
(3- D gl ucopyr anosyl ,
[141] (2@ D- alcusiamyr an@sy! Cl(aﬂm"‘ﬁ)ﬁ)( 3- Gyitdig OpREaAnasy! ,p-B-gldsopyranosyl,

4, 6-tetra-O acetyl-(3-Dglucopyranosyl, mannosyl,
B-D-glucapyrasashl-(1gabagDoghitopyidtsyip py,r &nos,ylé-tefral-(ﬂ}sgdtyl B-D-glucopyranosyl,

xyl osyl, arabi nosyl, acetyl, propionyl, benzoyl,
mannosyh naﬂwﬂngplactogﬂcdianylbpyrmsry Ifucasyh§rylosydr esgpabinasyt.y | | or
nzyl. [141] 20. Accordln to aim 19, mhereln R2

[142] (2@ D- @ca@rgwr anté?syl laim , erein ~ R* B-D- glucopyranosyl

0 1-->6) ranosyl, 2, 3,
B-D glucgpvr%nq%gtj{i Jgg ACet Fo “Boé qU 812)%13? r%élgé)y ﬁ?£¥l mannosyl ,
[143] 22 %Hx Qﬁ‘thie re3@hnARID osedrmgﬂl\ﬁ Q@o&)ﬁkeneﬁi& 85M derivatives represented

or arabinosyl. [142] 21. According to O aim
by For?x(hla V\Ihﬁf ei ¢t R%)hbﬁna%e@:cgl ucepypaiioay| , containing active  components
3-D—g|ucopyranosyl-(1->6)-R—D—g|ucopyranosyl, or
(5-methyi-hArtenpgnedivd syits dirivd8yes ih phanmaceuticlyrassepdatile tariers or excipients:
conposed of 5-nethyl-1, 3-benzenediol or its
derivatives represented by Formula IV or
phar maceuti cal conpositiyns containing active
conmponents (5-nethyl -1, 3-\benzenediol or its

derivatives) in phar maceu y oaAccept able carriers
C

benzyl.

or excipients: M
R%0
_ v

‘Wherein R? is B-D- glucopyranosyl, B-D- glucopyranosyl -(1—6)-B-D-glucopyranosyl, 2, 3, 4,
6-tetra-O-acetyl-B-D- glucopyranosyl, mannosyl, allosyl, galactosyl, rhamnopyranosyl, fucosyl,
xylosyl, arabinosyl, acetyl, propionyl, benzoyl, cinnamoyl, succinyl, methyl , ethyl, propyl, butyl or
benzyl.

[144] 23.  According to Claim 22, wherein R?* is  B-D-glucopyranosyl,
B-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl, 2, 3, 4, 6-tetra-O-acetyl-B-D-glucopyranosyl,

mannosyl, allosyl, galactosyl, rhamnopyranosyl, fucosyl, xylosyl, arabinosyl, acetyl, propionyl,

40



b _0OAc R20 IV Werein R2 is (3-D gl ucopyranosyl,
(3-D gl ucopyranosyl -(1- 6)-(3-Dglucopyranosyl, 2,
3, 4, 6-tetra-0-acetyl-[3-D glucopyranosyl,
mannosyl , aIIosyI gal act osyl, rhammopyranosyl ,

ucos ar abi nosyl, acetyl, propionyl,
benzoyl, %@ﬁ?&&io T &y , succinyl, methyl , ethyl, propyl

[145] 24.bﬂéc)61'd1rg§ L&Qﬁﬂ%g vx[hl%rd'edﬁl R23is ZA Q;gr gitn a- gacgy?-i[i%-zglzdcopyranosyl, or |

ucopyr anos

acetyl: [ 'lg' gl @@&5%5%%0(11 >6)5r( 3- D3gh. lée&IQIY&QBSFYlO( 3.3 4

-tetra- O acetyl - R D- gl ucopyr anosy nmannosy

6-tetraacea5l1j By bluc@phawsisy! , rhamopyranosyl, fucosyl,

xyl osyl,. arabinosyl, acetyl, propionyl, 40 benzoyl,
[146] 25. CAW@&ME/ kg agy oseiofiGigims [SL4bPR42the offecivalloggt of abtivemromponents

erein R2 is 2, 3, 4,
(S-methyé lt,e-perge@dg@]epw dqrgzagvgsb u@oquahrms)preveotr deprsetign : is 1lpetween 0.1
C|nol or 3-0O-acetyl-orcino

maaculiay age 15 GarufleGe P9 teesonsig ?&e%esawgq B9/sdpide) 25,
147 cc tq.an e [ the effect
[147] é\ gggérg gagttoI Vglagrgnp%%eqth"él n%%e%ﬁv dl%sa[ge 9UANE i %qmponents
5-meth 1or HerideH&dib Mg erib Qivel A8 re@ oA ieER éS@Qod 1
( ybeimeeﬁ 011 ng?adhltf%a? éﬂgﬁ12 g/ adul Pﬁ ay, gg?ﬁ%ﬂd%L

opti mal dosage is 50-200 ng/adult/day. [147] 26

According to Caim25, the effective dosage . of

active conmponents (5-nethyl-I, 3-benzenedi ol or

derivatives) to treat or prevent depression is 50-200
ng/ adul t/ day. 41

3>

41.



