;[\]7e3e6$3, p6T$ SPECI FI CATI ON TROPOLONE DERI VATI ON Technical Field The

present i nveni to tropol one derivatives having retinoid actions
and usef ul ammmumwmmMmmmFedients of nmedi caments. Background Art Retinoic
acid (vitamn A gcid), an active netabolite of vitamn A has extrenely

i nportant physiological functions, e.g., inducing differentiation of

i mmat ur e~cel I s under devel opnent %ﬁrard mat ure cel l s having

speci fic functions, enhancenent o$ﬁ@§?€ﬁ%®gll eration, and life support
action. It has been reveal ed that various vitamn A derivatives synthesized
so far aIsﬂWMﬁMﬂlHHUWMEr physiological functions, for exanple, the benzoic
acid deriv g sed i NCRAPBQRENE PHRRINATUERan ned Publ i cati on
(KOKAI') Nos. (8kop61-22047/1986 and (Sho) 61- 76440/ 1986, and the conpounds
described in Journal of Medicinal Chem stry, 1988, Vol. 31, No. 11, p.2182.
"Ret i noi gsehnis1 &i@gneral termfor retinoic acid and the aforenenti oned
conpounds having retinoic acid-like biological activities. For exanple, it
was proved thaThapresenhinyentiohnmelatesaiyi tdormlemisdexsvadives gamihet rptinlsel adtdnsoi ¢
acid recegiorj%EAR%tgresentdjn c?llu.ar n%cleus, whi ch bel ongs to the

i nt r anucPBAMSHUEL B ABHVENEEF P AN f?‘;ﬁfé‘h“s‘} SR M, Science, 240, p.889,
1988), and requlates proliferation and differentiation of animal cells or
cellular nortalities (Petkovich, M, et al., Nature, 330, pp.444-450,
1987) . | Baplsonhddrbheen suggested that the af orementi oned conpounds havi ng
the retinoic agid-l.ike. biological .activit.ies . q. . .

41 (5,6, 7, - t oRFAPSiaAGIEvitaatin Aaqidh an e Besahilich of sitominAr Bafoy! 1 benzoi ¢
aci d:  AnBfire @bBOintH o?shrit @ H3A31dgicad irihdtRins "BBNehSudifg HEtrBRisti@cbd t 0 exhi bit
their physiol ogical actions (see, Hashinmoto, Y., Cell Struct. Funct., 16,
pp. 113- 128maiw@iceHasindandeyelop menttprafesseSiomane matBro pilisshavies spegaiamun. |

| 66, pp. 1300-1307,, 1990).. ¢ inical.ly,..th to b
usefupréVw? 8%&3%@PF%HQHHQ%%@333 #%@hw%§§§&§§§§3§$%§fﬁ§ﬁfnﬁ25§ ngeﬁcy
di sease, rdi¥RRIAKALALRSbEs PltaBPh ANRLIvatived $ElBesibL R340 halRlaxedr al | er gy,

bone di seases, |eukem a and certain types of cancer. However, because of
vari ety phydiplogisgl Buaictigns.ifor examplef thertwngoicaciddénivativelaysclosedane not fully

2SS B S FTEEA S A Bt UR Mo RhuRbdE G BE oI 1 TS

Di scl osu(Shopé1-t6£40/ 198580 ah@RhAGoaPh@fds ddhclibal A £seAh] dfMEdicindd OhS mi&ry,
provi de novel conpounds having retinoid actions and useful as active

i ngr edi eh988, ofol.nHd Noadkbr-8183.t “Retineisyv e Benea] terpeion reineic deideand thet a
partial spructure of p-substituted benzoic,acid.(and .carboxylic acid having
an aroma %059%9%%0 e%rceot%lprolu és :)hflv‘élgsrte Heie el gllg?ngfoé?glfﬂearcgtv%)lé’s’r s essenti al

for activity eRpreashslB, @fwLaiesttitathilvirags PRt atidiiingd 8s atigha@go such as
AnB0. In order to achieve the foregoing object, the inventor of the present
i nvent i othecxatinede aaid vegeptarsRASD eapeand 4n collulapnarlessnpbichdelangy iteghao

car boxyl . group., As a r | t he. imven osnd th t.h r Qn

dor 1 vat | eI e Rt Huber (hly GERE 3 M P80Ende o, 8, ARG A0

reti noi dr&fillates prolifdeatisresed tiffedvieii tiao fasE mat be ey edcdluld hRoratitiss of t he
above finding. The present invention thus provides conpounds represented by

the foll éﬁlﬂth@]"i%ﬂ\gﬁﬁlt a}.oNatipze, B39, PPRA4AA TS 1887). It has also been suggested

that the aforementioned compounds having the retinoic acid-like biological activities,

e.g., 4-[(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphthalenyl)carbamoyllbenzoic
acid: Am80, also bind to RAR in similar manners to retinoic acid to exhibit their
physiological actions (see, Hashimoto, Y., Cell Struct. Funct., 16, pp.113-123, 1991;
Hashimoto, Y., et al., Biochem. Biophys. Res. Commun., 166, pp.1300-1307, 1990).
Clinically, these compounds were found to be useful for therapeutic and
preventive treatments of vitamin A deficiency disease, hyperkeratosis of epithelial
tissue, rheumatism, delayed allergy, bone diseases, leukemia and certain types of

cancer. However, because of variety of biological activities of these retinoids, they

1



Y R3 Ra wherein, Rl, Rz, R3 and R4 independently represent hydrogen atom a
Cno al kyl group (said alkyl group nay be substituted), or a C 1-6 al koxyl
group, and when R2 and R3 are adjacent to each other, they may conbine
together with carbon atons of the phenyl group to which R2 and R3 bind to
forma 5- or 6-nenbered ring (said ring may have one or nore G ~a al kyl

densed. b i ng whi ch .may have . .
Subst | t udff BB PHE PTG RE FRE" Pepre detit BB b lF epFtiseterefireatty
ring or aabebed Aadivdd fol d36at¥ eBiRbRS Ul PcirRde BisROBEbivitdEN- . - CON(RS) -

(wherein R5 represents hydrogen atomor a C -s al kyl group),
-(C=0C) aCON(Rs) - (wherein n represents an integer of 1 to 3, and Rs

represen hydr o omar a G ~s al kyl group), -N(R~-)CON(Re)- (R7 and R8
repr esenﬁ%‘i}%ﬂr“(ﬁ&gﬁﬂhﬁa}é’rﬁef} & Ci~s alkyl group), 2 S02N(R9)- (R9
represents hydpaadfec@bPMROpredetdinivantion isoqHByide ndvEl @hrpouRiS hhpRgesent s

hydrogen atom a G ~s alkyl group, or a G ~s acyl group), a G ~s alkylene
group (sattdncitlegtioneant vegfuhay actorg wisrediertsef mulicamgrdat uktdtaed bonds or a

lic struct | dj yl , h lic..diyl Y,
Yo e ent oty Bae S fnidnng HhRut bo S Belb S pron S g AR RAGE 4 1y
group, Ofafd LdrbexPfYdcid hQviR) anNFBhA Rl A RSP ERE Sf ALERQRHSR 2oy a Cl-s

al kyl group, a CI-s acyl group, or am no group), or a hal ogen atom or
sal t s t h¢heefo) inesentiahfpriastiaityreaperssiod rbogpueds hofing heteat getenedt i oned

invention, .the c oun the salts thereof, wherein R4 . s hydropgen atom
or o cl SR TR BAmad n it BoaieieiHe Rtr b et nderth® o Bk oy
group, hyddaat MyedtidHRonPlicted RAHEOGEF 84 QML AFE IvOVEdISFhunlE BREVAROINEr

aspect, the present invention provides nedi canents conprising the conpounds
r epr esentatbobyl giour af 8 ermepult ofhednyenter fdunidghatitle {ropolone demivatdvasgi cal |y
accept abl e salts. thereqf, These nedi.canents n. b sed,as,.agen for

SUpor eos RIS REEO RIGRE o BF SFafRL KFRYA Lo SRR ED st e REHPER Bids to an
i nt ranuchesdent acRRALIGH WA QMGIVRE onGht MEsisHftROUBbRNindiggePt Or super fam |y
to exhibit the physiological action. The present invention further provides
use of the confbeamdesentpreentionddupyravidesafogrmomeds represkrded by dhe fdlowina (1)
or physiolqﬁjggll lag eptabl e salts thereof for manufacture of the

af or emenff oHé ‘ﬁ3§1% ents, and methods for suppressing action of a
physi ol ogi cal |l y active substance which binds to an intranucl ear receptor

bel onging to the intranucl ear receptor super famly to exhibit the
physi ol ogi cal action, which conprises the step of adm nistering an

ef fective anount of the ¢conpounds repre entg? by the aforenenti oned general
formula (1) or physiol ogital | abl ts thereof to a mamal

i ncl udi ng human. Bestr2MadeAkor€Xrmyi ng out the Invention In the present
specification, the al kyl \g ait™ear, branched or cyclic alkyl
group, or an al kyl group/consisting off a conbi nation thereof. Al kyl

noi eti es of the other Ribstituents haging the al kyl noiety (an al koxyl
group and the |ike) have the sane neaning. The hal ogen atomreferred to
herein may be any of fluorine atom chlorine atom brom ne atom and iodine
atom The groups represented by R, R2, R3 and R4 may bind at an arbitrary
posi t i on v8§reineRt i Ry R® aadfRyyindpge ndently rapreppnighvdrpesepioasénfed BIR1, R2,
R3 and R%ﬁotﬁ) (safi AR §§ou FmbBe bt tull U 4 BGL RG] %’Jwﬁ?%@h%m@%ﬁ'
group, ethyl™ group, “propyl group, 1sopropyl group, Bu yl " group, 1 sobutyl
group, s&s-abetjaceliOtépsach@therhthieyl mgy esrpbingadgathe givdihpcarbadpMsydf theoup,
neopentyl group, hexyl group, heptyl group, _ octyl group _noqu group, decyl
group an®hepy grpRe to Rﬁénéﬁﬁgllndg\?oo@ﬁmrf’eﬁ‘r@s%'ﬁteéﬂ’eﬁ rng (eid TR WAy R4

has a su ' n t e s ' i it i GU I imted.
However, t?%%é gﬁ;eﬁw% grlr'f X%%rl%E%l?%foerro%ﬁ?h{i%%?ibﬁéz'{a}%o% %ﬁ“ﬁg}‘néﬁp ihégbcan be
used as bhe osulst istbituentdantHeZriagd tiBriag rbp reeited dyharreprddantodbarylat ons
of the phenyl group to which R2 and R3 bind to forma_ 5-_or f-nenbered
ring, th&mERTAEReteronyy] Bng; Eraprenerts s BngehoaleNTNngCOMER (WReteihB® has a
Ci-4 al i ng., _ E= ae al kyl

gr oup. T&%ﬁrteg&ﬁg%ly gprr%%ea%tsfa:bguapg?g ?%JP'I g{?gl p’l (I(aé %S@(F@S (gﬁe{eﬁgnri ng. The
aryl grouppreepite aanhedebyf Ato Baynd Rs aepresady dyideogehydtogrorwpC of akkytondensed
aryl group, and 6- t? 4-nenber§d aryl group can be used. Mre

speci fi c&FYp); é&@*&}%@ R (Rid@d Birepesespphedrogap AH9m gF 8.fpts HKBHEIYP).gr oup,
anthryl group, pyrenyl group and the like. Aryl noieties of other
substituents having the aryl noieties h8ve the sane neaning. The aryl group
represented by Ar is preferably a nonocyclic aryl group, and nost
preferably phenyl group. Type and nunber of heteroatons contained in the
het er oaryl group




represented by Ar are not particularly limted. A heteroaryl group
contai ni ng one or nore heteroatons selected fromthe group consisting of
nitrogen atom oxygen atom and sulfur atomas ring-constituting atons is
preferred. Wien two or nore heteroatons are contained, they may be the sane
or different. The heteroaryl group may be a nonocyclic heteroaryl group or
a Conde”%‘QNH%-e('fﬁ%%}es%t%%dx{}ﬁeﬂle SREG 4 £ &hl 1.g?3&fprPJhﬂ§Id)“ﬁ%1We’ for
exanpl e, pyridyl group, pyrim nyﬁ group, pyrazinyl®'group, pyridazinyl
group, trd@Edsdntt hgd@gpn atith OICYk alliydgpoup, 98 QUE MOd eyl g Bl CaubNGTdei Ny
group, phthal azi nyl group, quinoxalinyl group, naphthylidinyl group,
ci nnol i ngrougrewid alkyleapgroupr map cottginy pngypomere ppsatyrated geadpor & gydizol vl
group, pyrazolw group. .triazolyl,aroup,, tetrazol rou xazol yl group,
Oh apol Y LeaFOtsE: oBrotiiadsh 8F S ncte Bt Bl RS 5 S B BB Sf oup.
i ndol yl  gfsmPORINGAZ 8éprlesdiitd bR drdpen Ziti Ja 70 s\l k I 2bip, d2@NZ 0 4dy@gedup), gr oup,
benzoxazol yl %roup, benzot hi azol yl group, Eurinyl group and the |ike. Anpbng
them be AR Ifyrepessenis hysirpgear atome @ Cayadkyderoapr & Sennaeylersppgiraamised, t he
tropol one_ri and ithe aryl rin het erparvd. ring. renr nted. by Ar. are
directl ygﬁoc?ﬁ’ zg)rtaoﬁlaelgﬁ%n %t%lérorv?na?cﬁ%?regﬁ'or% ccc)cr’yding togggﬁ%gng\ﬁgr? %?g?né%}teosfe nts
- CON( R5) the Yordbeftidceariabéntidiy dhe gafp adrlidor\Whe Ba s tegre el @MleSein R4 is
-(C:C)nCIhSRS)-, nis preferably 1 or 2, and Rs is preferably hydrogen
atom Vhandiregerpiwas epe LNl gronp R8s hydvpeemdtaws, hydsopd @redmisl ¢ tydr ogen
atonms. Wign represents. - SozN(R9) -, \R9 i s preferably hydrogen atom Wen X
repr esenf’lgmﬂ')iFﬂré)?P’,ﬁ 848 r?‘éé’é’rra }?ai}oﬁefd%tggle%re rg‘ﬁ%d)(éfi' a G ~s al kyl group,
nmor e pref er abl yrdiy dhO@RR adh 28) the gFesditlin@d i p KRR s Yo d@RNRSRH tSmPri€ingS
al kyl ene group, the al kylene group may be linear or branched. Wen this
al kyl enetlf enmpavads appresented by dhepfiremepbaaed sererahfoamitatiter bond may be
ei ther a,doublg: ARG QL a1k khith n800H. 195 EnGaMRLNALL Ofh 51 uidieadBldhss ThE

FiP e oAt
al kyl ene g¥oup pre érab y contains one triple bond. en represents an
aryl di yl f@rsugpresking stiph ofiathysivdeditdllit 40t etJudsimyt &ihydh Bihas o BRY be eit her
a nonocyclic aryl rin% or a condensed aryl ring, and an aryldiyl group
conpri si Hyranwléargeqeptopbelangigede yhe mingnucdenryecensarsungs fenslyde exhiddy | v,
exanpl es of the aryldiyl group include, for exanple, phenylene group,
naphthyl&@3?hﬁ?%§]¥h§%¥ﬁFyldiyl group and the |ike. Wien X represents a
het erocycl i c dTié pgHsenpPinveRtioREhahoeydvidesnisda®f ¢Ré sdhpalinddGepft€ented by
het erocyclic diyl group may be a nonocyclic heterocyclic_ group_or

a
condensethheborbenteqned ggnetp) formula (Brorphysimegiet! neicertpble saltsctherenton i ¢
ring is . r { & L teq, rtially
St or at e ARt ot 8 AL ELAGUEL fuchiddheliy 30 ENRL (3B REe BB T
cont ai nedf 4 phydieloghly acsics babatang whrhnoddpirdd Mtkardcleariratdped: A

het er ocyclic group preferably contains one or nore heteroataons se|ected

fr om t he PgleBeinedsthe dntragudearfacepige gunsrobymiby ipgeshibit $he RRgsielortcat aei U as

ri ng-consgl fut i ng.. . O ' , they
ray e | Gt SR P prch\ AR TR CELEPEROET: & e RORPRMIRY Lt
t he het ergoysdnited Hi yhe gfoderpenticd dddge npyalrfotrmdlan@Hoyphygicogicalhy peeptzibhedi vl
group, norpholinediyl group, tetrahydrofurandiyl group, dihydropyrandiyl
group, poritathesestye agpammal fpslnding Me82%1 group, pyrazinediyl group)

pyri dazi nediyl group, triazinediyl group, quinolinediyl group,

i soqui nol i nediyl group, quinazolinediyl group) phthalazinediyl group,

qui noxal BeedMplle rrdlerryingpiut hiyé Ixvenewinyl group, cinnolinediyl group,

t hi ophenedi yl group, furandiyl group, rroIedL¥I group, rroki edi yl

group, im dazo rbbl}eymrea?w,%%wgwt@aiaﬁylgﬁ_raw %Y_rl?eaaﬂr%'f §fartj_ 8@183-' _

tetrazol @9&1{>elaﬁ9§1<g%l9up,%aﬁa0m91 HouB'BHBistih R ofZ CbRBkdticd RERsof hA&?l azol ediyl
iop diyl d y

group, benzot enedi yl group, benzofurandiyl group, I ndoledi group,
i ndazol ediojdtiggrafuhe ottemaubstiteotehbivyihg ghoalkyl enetyt(an atloixglgsdupgmduhe 5

benzoxazol edj vyl roup, benzot hi gzol edi yl rou ri nediyl roup ang the
li ke. v%glhfa/i‘%/"épt?‘éssé CmeRLg- il Fg’gé’i‘ é?‘@’?é e&'pﬁ%faﬂﬁé%‘ﬁ %?C,yoﬁ‘? 8?3’8 d ~s
al kyl  gr @WBrinBRk&Em PEH6EHA R o A HPRE Rt o, AR AOTod iRt Aty . 9T OUp. When Y

represents -NHR12, R12 is preferably amno group. In the aforenentioned
gener al for nmul Bh¢ k¥yqupRdepespntefldryaldl, W2hRHand & nadyobindratanCGirb&ratykyl gr oup,

Pyt azi nBLGROBEAGRS 2 ial Agar Biont o RIEY i A oeniot e 1r Bedbiaadfane Fon

represented by the general forrmula (I) nmay exist in the fornms of acid
addition salts or base addition salts, &nd any of such salts also fal

wi thin the scope of the conpounds of the present invention. Exanples of the
acid addition salts include mneral acid salts such as hydrochl ori de or
hydr obr om de, and organic acid salts such as p-tol uenesul fonate,

o o o o, o e o, . a A b1 o o I T 1



Table 1 OH1 o I\ Tp05 CHO1l > Ol ~~Ni / RR RSRo |l \ N~-O/ R | OH
Rt Rto TplOHH Tp20 Me H Tp22 M2 Me R\ X-O OH R

RXRt RSTp50t er t - Bu- CONH- Tp80 HHTp60CF3- CONH- Tp82 HMeTpl155t ert - Bu- C=C- Tp84
MeHTp170tert-Bu-NeN- Y OHo | _/ I ~1 \ N\ ' ONI \ / / Ra/ R R YTp
140HOHTP141HOVETp145MeOHTp 146H~z~2Tpl49HH Ra Tpl60 H Tpl75 isoPr \ X~O I/
OH XTp30-

OH X TP30% NS B0 REP ¥ Rndralle, o ke SR RRAY 605, \ndPBOUE! fobhr H O

group, isopropyl group, butyl group, isobutyl group, sec-butyl group, tert-butyl group,
pentyl group, isopentyl group, neopentyl group, hexyl group, heptyl group, octyl group,
nonyl group, decyl group and the like. When the alkyl group represented by R!, R2,
R3 and R4 has a substituent, the type of the substituent is not particularly limited.
However, a halogen atom, more preferably fluorine atom and the like can be used as
the substituent. When R2 and R? combine together with carbon atoms of the phenyl
group to which R2 and R3 bind to form a 5- or 6-membered ring, the formed ring is
preferably a 6-membered ring. When the ring has a Ci-4 alkyl group on the ring,
methyl group is preferred as the alkyl group. Two to four methyl groups, for example,
may exist on the ring.

The aryl group represented by Ar may be a monocyclic aryl group or a
condensed aryl group, and a 6- to 14-membered aryl group can be used. More
specifically, examples include, for example, phenyl group, naphthyl group, anthryl
group, pyrenyl group and the like. Aryl moieties of other substituents having the
aryl moieties have the same meaning. The aryl group represented by Ar is
preferably a monocyclic aryl group, and most preferably phenyl group.

Type and number of hetercatoms contained in the heteroaryl group
represented by Ar are not particularly limited. A heteroaryl group containing one or
more heteroatoms selected from the group consisting of nitrogen atom, oxygen atom
and sulfur atom as ring-constituting atoms is preferred. When two or more
heteroatoms are contained, they may be the same or different. The heteroaryl group
may be a monocyclic heteroaryl group or a condensed heteroaryl group. More
specifically, examples include, for example, pyridyl group, pyrimidinyl group,
pyrazinyl group, pyridazinyl group, triazinyl group, quinolyl group, isoquinolyl group,
quinazolinyl group, phthalazinyl group, quinoxalinyl group, naphthylidinyl group,
cinnolinyl group, thienyl group, furyl group, pyrrolyl group, imidazolyl group,
pyrazolyl group, triazolyl group, tetrazolyl group, oxazolyl group, thiazolyl group,
thiadiazolyl group, benzothienyl group, benzofuryl group, indolyl group, indazolyl
group, benzimidazolyl group, benzotriazolyl group, benzoxazolyl group, benzothiazolyl
group, purinyl group and the like. Among them, benzothienyl group is preferred.

When X represents a single bond, the tropolone ring and the aryl ring or

heteroaryl ring represented by Ar are directly bound to each other without atom or
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MeO Tp88 YOI OHnN Y Tp90 1 OH Tp93 1 C1 Tp95 2 CHOH I \ Z ~O Z Tp200 O
Tp210'S CEl / Z% O Z Tp250 - CH=CHTp260 S 7 Met hods for preparation of the
af orenenti oned preferred conpounds enconpasses within the conpounds of the
formula (1) are specifically described in the exanples given in the present
specification. Therefore, any conpounds falling within the scope of the
present ipventien can b pak ita l,ecting starti terials,
regents, Sreact ivg}rlle%gnrgP %Sg}r@ gr(l)g\p( Phl?)\e( ﬁﬁ(sep rgg%aglenh%%ﬁ% egl abtro [enpar a ?ngg

et hods, réfidsdrits FEEEHSRON(RORNA BPreRtANly 1N83h, fAndRF i@prafetfly hgdidpen
preparation nethods. However, the preparation nmethods of the conpounds of

t he presatfm; nWéﬁpiP%rppaps,enﬁ@)thw}ﬁtgﬁ 9o R nodRisgredirefezably hydxeresiatemsi n

t he exa esS. v The conpo prLesent ed he af or enentd.one eneral
Formil o Vons FO e LR ORGP PR I PhReaBl A e B R EIF O HBPE & S8R0 1 1 o
(typi cal NeERaIpResisl prefdrdBlyasidrogbinf dt6meditd @l.5 alkyRgkdup, jore peéferdblpl i ferati on
enhanci ng activity, life supporti R&@acti vity and the |Iike) and an action of
cont r ol | PHrosay stemn oFineethy bgroupi t Whengt repaesands d<L1-eplkylaae gratpe thonpounds
and sal t gt hereof have an;.actiQ f SUPPKESSI i ol ogical activities of
Ubst anc BUVER: SiguHar i HBGkS S RhaRab AR 0 RIMTGR ERbE FnfBadi o
super faghbatupsRadhd] theC@ldathAtedbil®inal Be@iiHebiatd dulb® Bordorsd &liglgivead,
activities (e.g., steroid conpounds, vitam n D conpounds including vitamn
Ds, thyr eyﬁwemgznwtmleoflﬁhké)Pth-FdPhehfelﬂiyletnh@yomnr%fewlsseppﬁﬁé@mactﬂ Borgf.

or phan recepto ch exist in nuclei and,whose.ligan re.unkn .

Ther ef or e, thekﬁnﬁa%zﬁe 1 %n%ggrl%ﬁrr?'féi“ﬁggr? Ct(}:lgr%%urﬁagg?%sp?té‘giélﬁttg%aﬁ’amg}(laneraI
formul a groupomap by ithlediBaldeyclacaePiiaklo? aS@hisndddair@dfingsadr hh Weyldiyl
ingredients are useful as agents having retinoid-like activities. The

medi caneBfQPofomurisipg adshe 1t memberen azonng samfe uped. afMerenwseifispbn
conpound ti LN Lents e LQL_ex | differ {atd on
ot vi ry xEapS e tfe pAEGHERRYIANMNE: ro Qe RERBHERIERS warlle bEREAMAN U7,
and the kidw®, aatkkyldigygoap apd thseitkeas active ingredi ents of medi canents for
preventive or therapeutic treatnents of vitam n A deficiency disease,

hyper ker at osi s Wafenghirenrepqudp athesengeyclisdlayl grens, the hederngeycligirdegmses,

i mmunol ogj ¢ i S .ag. .k tis bone di ses i.abet es
ol 11t us SR $R8 B3 b e B JEUI T B £ RPRo LI RER RPN o1
conpri sesondisédhaerbaselit BEudi AMs-,or B e Ribe B RoKbdydEc BéteSeySARESSs

sel ected fromthe group consi sting of the conpounds represented by the

af or emenPrfpegdgehbe Arteregyslit ingImavyhejagypf satupated opartipdly sefuradedand her eof
and sol v - - i.C i I t he

af or erren? %Ogﬁ% pg{;f%g% ﬁ@%fﬁlggr ”I:;&e a??aqiﬂ{)még’%dg nf:h ﬁeltg{og?%% coﬂq%ﬁlglri rlrlgglé%t i cal
conposi t heterb@rlioralg ardmonipattiailadn liaditgdar @nhete dcy eldngroup tprafergily may
preferably be 8 adm ni stered which can be }tl)repar ed by a nethod well known
t o those EKAMISRPS oF PAEe hyteroatgmsselaeted drom she pEupacoagisting) of adtrpers 2ioghs

sui tabl e 1 NkSt [ L. - LQn a capsul es)
powders, o%’%tn ?{t?{?e grdz}%lfjrl %atg{n %E%%Pgi&gﬁflag%gﬁés%gg tgggkﬁﬁel i ke.
Exanpl es heferbdre mphae rasatiidd; aheycmap ds iidétival suidiffrket. f Exaparlenster al

adm ni strations_include, for exanple, injections, drops, suppositories,

i nhal ant 8eteggeyce 5158, copstdtting dgdeteropy shertigl gr@%‘éaﬂ%l}ld‘bat’tlﬁgél,“efi%yal%ﬂé’r: nal

prepar at |, (asa zihEAYE FHLDS HorPhSRRARN P8, 30 a b8 ol B diy] group,
dihydropyrandiyl group, pyridinediyl group, pyrimidinediyl group, pyrazinediyl group,
pyridazinediyl group, triazinediyl group, quinolinediyl group, isoquinolinediyl group,
quinazolinediyl group, phthalazinediyl group, quinoxalinediy]l group,
naphthylidinediyl group, cinnolinediyl group, thiophenediyl group, furandiyl group,
pyrrolediyl group, pyrrolinediyl group, imidazolediyl group, pyrazolediyl group,
triazolediyl group, tetrazolediyl group, oxazolediyl group, thiazolediyl group,
thiadiazolediyl group, benzothiophenediyl group, benzofurandiyl group, indolediyl

group, indazolediyl group, benzimidazolediyl group, benzotriazolediyl group,

5



Exanpl es of pharmaceutically acceptable additives used for preparation of
the af orenenti oned pharnaceuti cal conpositions include, for exanple,

exci pients, disintegrators and disintegrating aids, binders, |ubricants,
coating agents, colorants, diluents, base materials, dissolving agents and
di ssolving aids, isotonic agents, pH nodifiers, stabilizers, propellants,
adhesi ves and _the,like. The n_be.suitably selected by thgse.skilled in
The art - Repanaralieish Efme PlasBR-PRa Skt baliR A5 bl BRI "o or
nore kinds of Wham Yreyplserts ORI REORIYrBRTAKIR hydbereal AbRM@M Conglkyl
pharmaceutical conposition may be further added with one or nore kinds of
active i atgwdinare Prefarabladydeagensiters cameetbybgwug. c¥hsouhderragrntasiHRAS a
phar maceuyt j cal gor‘rﬁosi tion in the form of so-called CPFbi ngd (yegl gament.
The phar wacEWRTEAM ISHPESIEPTH can B8 Preparadcs AP EHE tBFr &t nér S or oral
adm ni st hadte AbIPhyPRER esRlor AANLIHIRYT @obpNanEXAFPLEErabile hpdRFEALtdmvent i on
wll be nore specifically explained with reference to the follow ng

exanpl es hycimﬁerqupt A& 1sadkaxydBraure hpdeazen grony emta kedogen afom.| imited to

t hese exanpl es,, The co u nunbers.in the exanpl es.correspond .to those of
the- compounds. §B8 EPrREuRa b6 BERERE phiEeLil (SERTRRER ML RROR oo
of ConpomGnakP&isin theHofdk 63hd@ addaND dalis 0@ HREOadditionQRa@Y, 8hd AnfidNe@@% | _|
|_2 OH Ove 1) NaN02 / HZS04 ~O 1 ) Tf20 / 2,6-lutidine - p 2) 0 44%Hp ~ 2)
MeOH / Esalts absoofakl gvithin the 3cqpepfive cappourpls of they pmpent inventicn. ~Egumalesl ~ O
[ J 2) Pd¢RPh3)a [ -4 ~ . .3 2%.-5.T opol aone (4. 37.2 mol)
was o so8l RS aldsioh salte i s b r EECeRHOREY Wlufocttodac B P M0
Wi t h sodihy@dbiréhide ahd ofgarGe adid sQ1t8WALN aslpSdRlevesulidhatatRéthadesdlondbsler ice
cooling. After 1 hour, the reaction solution was added with water, and the
cryst al sowglpte, polthecated By the baseaddition paldp el seite au¢hyasdehedmileh wat er,
washed vm's;t) ud & IIO amunt Bfmr;etpsqggls n% (g;rif'[ced totobt ai n.a cr de lproduct
of Corrpound P 2P ois 0, 536/0. éBnpoun fr of ¢ #’Nﬁ/ﬂ(ﬁﬂ@%, %dds, 300
13. 92 (Sorganli) amine/fhl{dsuch a5 tRthylkine sdll or éthdRoladnind saltlhay bblased. H),
6.56 (d, J = 12.8 Hz, 2 H Conpound 1-1 (5.00 g, 33,1 nmol)_ was_suspended

i n met hafgrthesothei cpmpaundyieay exist An Pheoformef wg)ine g cidesal rsvich as glyping

hydr ogen dugtion. After 2. 5 hour t he reaction,. term d the
reacti onsélgl u??%ﬁ’eﬁ%greaghdeegfm\?muﬁ%g% Iﬂ\ll% reeﬁgrgtalr "8%“%@%6”‘%@ 2%%%8‘{ ﬁn? red

t hrough @Rjoidxest aarnddriwesfhor lsbivates, A tlEa8 Gabttaat&alb® fADwajhin 8hesdege opr oduct
of Compound -2 (4.30 g, 95% . Conpound |-2: tH NVR (400 MHz, DM5O-ds) 300
7.10 (ddfhgpeesent gventigny; 2 H), 6.71 (dd, J = 10.6, 1.3 Hz) 2 H), 6.23

(s, 2 H The compounds of the present invention may have one or more asymmetric
carbon atoms depending on types of substituents. Any stereoisomers such as optical
isomers and diastereomers, any mixtures of the stereoisomers, racemates and the like
all fall within the scope of the present invention. Further, geometric isomers based
on an olefinic double bond (syn- or anti-isomer) and any mixtures thereof as well as
tautomers, if exist, also all fall within the scope of the present invention.

The following compounds are preferred compounds among the compounds of
the present invention represented by the aforementioned general formula (I).

However, the compounds of the present invention are not limited to these compounds.



Compound 1-2 (1.99 g, 14.5 nmmol) was suspended in water (50 nl) and
concentrated sulfuric acid (22.4 nm) and gradually added wth a sol ution of
sodiumnitrite (1.20 g, 17.4 mol) dissolved in water (5 m). After
stirring for 30 mnutes, the reaction solution was refluxed for 2 hours.
Then, the reaction solution was 10 cool ed, added with water and extracted
wth et hi‘l b2 etate, and the organic | ayer was washed with saturated brine,
dehydr at e8°8ver MySO~ and then concentrated to obtain a crude product of
Conmpound 1-3 (836 ng) 42% . Conpound  -3: 1H NWR (400 MHz, DMSO-ds, 300Q)

10.24 (b, 1 H), 7.15 (oa, J = 11.7, }.3 Hz, 2 H), 96 (dd, J—=x 10.4,

| . 5Hz, 2H) Conpoun (420 B R OAN ﬁnd 2,6ne0n1, 782
ng, 7.30 nme vas sdi t hyl ene chloerixde (S.ph), added
with trifl nhydri ge<( FEARR'( D890g, 6.70 fol) at - 30C%Hnd
stirred at wpomptenperature. After 3.5 hours, the reactiorxsol ution was

added with er and extracted wi th mgt hyliene chl ori dggao anguéd@s-or gani c

| ayer was washed with 2 N hydrochloric acid and saturpg(?d _Q(giNﬂ_e, dehydr at ed
over MyS04, and T®é&n concentrat @ Thé tdtal crude cr%s al’s were dissol ved
in nethanol (5 m), added with ti#et h\Meai ne (1 m) alfd’stFHa¥d at room
tenperature. After 3 hours, the Bm veMe wiks evapor at ebrl80angr4+fe resi due was
purified by silica gel columm chromatography (ethyl anetoat-eds-Pto0 obtain
Compound 1-4 (258 ng, 34% . Conpound |-4: 1H NWR (400 MHz, DWVSO ds, 300)
7.45 (dd, J = 12.9, 2.9 Hz, 1 H), 7.39 (dd, J = 10.7, 2.9 Hz, 1 H), 7.10
(d, J =129 H, 1H, 6.93(d, J=10.7H) 1H, 3.90 (s, 3 H
2-Brono-5, 6, 7, 8-t et r ahydy¥! 5, 5, 8, 8-t et r anet hyl napht hal ene (328 ny h.23

mmol ) was di ssol ved i oah R Xy tTidh 3 nl added vpth —@ M
sol uti on of >R Byl ﬁ“ nmol ) hex& (0.92 i 8C apd~sttrred for
30 m nut es| .zéélytion was adged tod sSoidtuti on"o 'chHoride( | 68

ng, 1.23 ved in THF R2 m) and stirred HtOro0Om t enperat ure.
After 1 hour, the reaction solutionrvas added to a sol uti ogpssof Conmpound |-4
(220 nmg, 0.82 mmol) angs Pd(PPh§£}04 (71800, 962 mmol ) dissolved in THF (5
m) and stirred at roomtenper ture.CFAfteF hours, the reacgio Itétion
was added wit hP8at el aHd extratfed With etRVl acets tlhe nic

| ayer was washield wi Hh ¥at ur at etb!¥r i fe-Budeher at ed[ ové &nd Tt hen
concentrat ed. Tgdae resi due was Tumi f ireeBubyNf¥-ash si. cdol um

chromat ography (ethyl acetate:n-hexane = 2:1) to Obtain Corrpoung -5 (138
ng, 52% . Conpound 1-5: 1H NVR (400 MHz, DVMBO-ds, 30C) 7.55 {dd, 1 H,

over| apped with Pd(PPha)4), 7.47 (d, J = 2.2 Hz) 1 H), %40 (d,°8 = 8.3 Hz,
1H, 7.37 (dd, J =10.3, 1.7 Hz, 1 H, 7.30 (dd, J = 89, 210 &z, 1 H),
7.11 (d, J =12.7 Hz, 1 H, 7.07 (d, J = 10.5 Hz, 1 H)1peg. 072 (douJ = 10.5
11 Hz, 1 H, 3.87 (s, 4 H, 1.66 (s, 4 H, 1.29 (s, 6 H, 1.26 (s, 6 H)
Compound 1-5 (130 ng, 0.40 nmol) was dissolved in ethanol (6 m), added
with 2 N sodium hydroxide (3 m) and stirred at roomtenperature. After 15
hours, the reaction solgtion was nade acidicomzmth 2 N hyo e ORci d,
extracted with ethyl et ate, washed vvitturat bri ng- tdeh at ed over

e& from etonanol to

w&ow needl e crystals
ng point 161C bRIVR (4000 MHz, DMSO-ds, 300) Z7.64 (d, J =
478 (d, J = 270 Hz, 1 H), 7.40 (d, J = 8rgoHz,0 1 H), 7.30
.3, 2.0 Hg, L, H, 7.27 (d, J =1l.7 Hz, 2 H~ fApal . sCalcd. for
C21H242 C (81. 78% H (7, 87% Foundro(8t.57% H (7.87% Exanple 2:
Synt hesi s of &ffpodhd P 10 OH O %Isp 1) NaNOz / HzS04 ~O 1) Tf20 /
2,6-1utidine o4l OHZNOMeD) K 71%1° “~ ¥ 2) MeOFI t 3N 43% |-§ -1
11-2 HH NHy tpe2 /MPdZtba)3 / B ~1AP ~ N ~ O ~ | m;e 7y 19% 1 ~ 1
~ pMe quant ~gp1adH ¢ | - Jelimh,O z 0

Tpl49 H H

Z
Tp250  -CH=CH-
Tp260 S



Compound 1-2 (5.38 g, 39.3 nmol) was suspended in concentrated hydrochloric
acid (21 m) and added with ice (30 g). The reaction solution was gradually
added with sodiumnitrite (2.98 g, 43.2 mol) dissolved in water (15 nl) at
OC and stirred for further 30 m nutes. The reaction solution was returned

to roomtenperature and gradually added with a solution of potassiumi odide

71.7 g, 432 | i | ved t left with
gti rri gg over %%O‘P%Z%F%’%& 18‘5\/\@%}9&&5‘3{”%@“&?3@5 eﬁfeq'c)égijphgf’}i\%(s:et gt e, \Mand
the i nsowmn@pa%@ég d&hy&eme Epreds RY thd forfrld AN atOs Rt @dallydeSEAKiA fArduct

of Conmpound I'1-1 (3.45 g). The ethyl acetate |ayer was further washed with
sat ur at edxdmplee glthelhhyldﬂlatpedse@\tépeqv@mrand’ henefare; ane enmpateds fadlindt ai n
Corrpound L. ], - 3. 45 NVR (400

n total, 719 1H

oSt thepobs g 16 Rrecdnt hybRlB oard Berer RO BY Rkl lipb 5 (400
H) Corrpo'slfH}tﬂnlg -atesds, Fgents, 2bafBiBH dorditiords £ad tHd l(ijlk@@seﬁioinltiaoé’g preBArd®bn 1. 45
nmmol, 2.4 Eq) were suspended in methylene chloride (3 nl), added with

an hydr ousneTﬁfﬁdSQ 314 ifigycedsazy ambgrla@bonadzfy@mqrraé@rmg themrepaapienat ur e.

After 2 h ti, | d ted
i et MR c ARG ERp B Qeifee fAEF HinbOul Gniata st °
hydr ochl giventRfidde 3061iALdd RItAIsDEH R callgRXPIa QLinONRIe xEpAk. and t hen

concentrated. The total crude crystals were dissolved in nmethanol (4 m),
added with tri ’é‘hhyblamln@h(lrpsewyedahdt@tafpree@brxitonleémel@rlqﬁemmlm(@ anAfter 1

hour, the oI vent . was ed a res urif.ied

S VT ca QERTRBITRRE AR RERBE Bk oty SeAba i R LG Ros T neag el
Conpound gifferédnfid ividy3 % ConmReatich dhhadiciddh MRy R0 RVREH 30C
7075 (dd" Jé—n(ioﬁéng%v‘ﬂ’géuf e N u 12Y(7 P ‘%é o
(d, J = ggd'ﬁhp—{bke)]_axﬂ) an@con pficonjratling § y@ologmp{} act3v1ggs ()gretgloH}s Corrpound
I1-2 (31

o ani no- SUBCHerhE SpPRRUALS, 8 salée Bherpol hAse iR FSiSR ] SRR FiRR B GO0 iRy
Mol ), Caslivifics 3f bk Lcdt48a3t PR th- léé’epmml 9e1@fgqhg2t05tmh&ra8déteab@ac%p£&7 1
ng, 0.030 mmol) and racemnm c Bl NAP gi , 13 mmol ) were suspended in
anhydr ousupey faenly §i@sent)ingaularinyc teexhi @Ghelrm}tYle&lPﬁimCéWltll%ée@eact| on

501 Ut on s CONeal AL TREL AL Cn RIS AR, B 80 08 £F 161 o

with ethy e Tor ayer ura brine,
dehydr at mtepv@’urmeﬁoale@mdntélws@qﬁgmcmmdfoilalﬁnr@sa,-piuﬁ M@ﬁhﬂ:blfdtfih ed by

flash silica gel colum chromatography (ethyl acetate:nmethanol = 40:1) to
obt ai n Caupleuand whoge (198n¢ﬁgarell99)$ﬂ<>w@0npound I1-3: ~H NWVR (400 M—Iz DVSO- ds,
30C) 8.51 (s, )27Hz

5
18, C7o0 (u, Tyblorgd: B plbiplmenti Seleife e eolypuldStioiigBaddnd) £ 01y
J = 11. 5gkReral fdrimuld (5 r pU§isiolbgically.adceptalfleldalts khédeof 8s ddtieSingBedifntsl. 64
(s, 4 H, 1.24 (s, 12 Conmpound_ I1-3 (90 ng, 0.27 nmol) was suspended in
47% HBr @5e npofubpyiageats hawme rapingid Bkgaehigties.hclhemedicameaty ¢ftthe Brofeat

di | uted %Je*&t%’é!ﬁtcgr %ﬂﬁg& I A6 Eeitk it tn*clg F;éguf'i‘ése&sa t 6aiggretdéz${tgrhg§@'t8rl ayer

was washed w ura br| ne, over

concent r gkgtlpleAcell diferphngiicd ativityn I&@IDlplﬂdlefhti(ﬁl avittanehiigad ctivdly( R& Ny,
quant). Conpound Tp 10: brown needle crystals 13 et hanol /water)~ nelting

E@' nt 21@@9%@1 El(ﬂzrwnmixe liyepanrd sheygm bgussd %%ac(twewgreﬂlezﬁs e%l, J=28.3
_ ’2 5 Hz’meil (i]_zb%le(rggg% pra\ég'xgtj\% orzthEQa}?uglgazéﬂ?eﬁ)ts ofl \;Iigéni(}le dﬁﬁﬁ%nc 18%5%2:

H, 1.23 h@ﬁerkﬁrﬂbsﬁmapitﬁels?al tHys0 e heslr Busix aﬁ@@@ﬂﬁd&séﬁpﬁﬂm&ﬂ(ﬂo@hRQ HH =~2
11-2 / Pdz(dba)g / B~IAP | wN-O~ ~ %N~/ O CSZQ03 50% ~ ' 1~~ 9~t ~OH '
OVe |11 - BisesRs Sush as rhppmatisnghprgdiseppps) dighgfegmellitus, fpydsemia, or cancers.

The medicament of the present invention comprises, as an active ingredient,
one or more kinds of substances selected from the group consisting of the compounds
represented by the aforementioned general formula (I) and salts thereof, and
hydrates thereof and solvates thereof. As the medicament of the present invention,
the aforementioned substance, per se, may be administered. A pharmaceutical

composition for oral administration or parenteral administration may preferably be
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Ove Quant ~ ~ OH 1I11-2 Tp22 Conpound 11-2 (158 ng, 0.60 nmol),

2-am no-5,6,7,8-tetrahydro-3,5,5,8,8 tetranet hyl napht hal ene (131 ng, 0.60
nol ), cesium carbonate (236 ng, 0.72 mml), 2.5 nol % Pdz(dba)s (13.8 ny,
0.015 mmol) and racemc BINAP (41.1 ng, 0.066 mml) were suspended in
anhydrous toluene (4 m) and stirred at 100C . After 5 hours, the reaction
solution Q e acted
wth ethytiiaSpgeEikth LR LETRRLELYE S itts SUORM (b SRLERRIS ST G
dehydr at agk. 0\Bxa nd1&Of thie @ hia h@A cintad BdhpéetonsThidtd12s muﬁama@mmiéﬂrﬁﬂl@@b by
flash silica gel column chromatography (ethyl acetate:nethanol = 40:1 to

obt ai n Chigdedmdon ¢yample1tadletp, capgules, mﬁ%ﬁ»rﬁdlbrmzqurar}MMrm@@S Niquids

%N?%dgzssp %) fnf—ll)]t%eg%%l Fg;m‘??észojlféfléppény%wﬁ)ac%% ogrgpd(s d;lODjS s]tutf%le %ﬁz) 1 H)

5.91 (ddpaﬂerﬁer:hlaamlalsﬂraltibns 1ndihde, 3016@(a(r§p1e31n|jgctloﬁsQﬂ-of)§,,su%pbg1tor16563 (s, 4
H, 1.24 (s, 6 H, 1.20 (s, 6 H Conpound Il1-1 (125 ng, 0.36 mmol) was
sus pendemhaiamrﬁ%mﬂro@@ lPﬁS)ﬂ drepsr eintmgets, cyeams; patdagtransgermahct i on

sol ution Vas and. extr %egkwlth ethyl acetate, and the

ter
organic Pas élfa{\/{/%%s \%ﬁ%nr?mdmo\sl\a? TRy r&r1a°f‘e8“§r. ne, dehydrated over MyS04 and

then concent r aEg@mphesf pharRhehifchllgfacéephpsloadditpe ubdd forvyepobitingd (131
ngy, quant Compound Tp20: yel | ow powder (nethyl ene chloride/n-hexane)~
mel ting pes aforameutioned pavrmEsetisalicomprEtioas in f@ ggmue, excigjenty, 21 (s

1H, 7

H, 2. Oga?ag\t%ﬁr%]_t‘)ors %n%éls‘_gtleg% I%g a1§ gté {lésr’s lg)ubllggcang g%fltérgg %enliis JC%K +_%

Cal cd. fﬂIluQEﬁHﬂEMaﬂdﬁaﬂQQﬁﬁo(vﬂﬂg Zg%tsﬁnﬁahbs'b%mbh(dg& 1QWnitapancts GE77. 37%
H (8.029% N (4.12% NaH (60%in oil 0.43 nmml) was washed with

n- hexane modifiess, stabilizees pgerseél@ﬁ&‘eadhnmma(@thﬁ dike. THRhey papdiesiudiiblias added
with Co undIII 0 dIS I ed| d stirred
at room glnperda utrh 886(%1?3 e%bh ea%‘{ggon‘ilp & r%glac Lintl)rolptshoel %}fﬁ(rgnacs\/%ltsl&gdded W th
et hyl i e6th@esi{iOn lardd fweskdmsid kindd ofithdn® @iyt I RRdah b mbikdtich. hdWe. The
reaction solution was added wth water and extracted with ether, and the
organi c Pégrememgn‘%/@aelh@dnwvHC%I@pmpaﬁlé@nt}pahée ferthgrrdded v ish ope R/gsme and

t hen con At C

chr omat o%?xgﬁﬁ'ho? ?et y{ﬁgé@? gsgée{ﬁrl}\rls@ ﬁre%{laid: jlgl #er& %IHH?MJS odtglgélen rrpou nd
[11-2 (7Qhﬁﬁnaéb&%cal Econfsitich in ﬂheZ‘ormld-fNNRa](leﬁD&)Miﬁed DR atisent30The 7. 28 (s,
1 H, 7.03 (s, 1 H, 7.01 (d, J = 11.3 Hz, 59689sz134|—|2,1
H, 6.72Pphagmacputicabeompopitepn gan he pepagedm fhgforn eithey fopjoral g 1 1 H)

15 (o, “Briieestubd rernle it ieiohy ool s "Sudpened i n 47be rer

(3.5 mM) and refluxed. After 24 hours, the reaction solution was dil uted
with water and extracted with ethyl acetate, and the organic |ayer was
washed wWEFATPAur at ed brine, dehydrated over MySO4 and then concentrated. A
crude product g, CODNQLALLRRA WS ORbA GRGif Gy Wpla W FRABANRG Tp22:
brown needl e c?yg?;){gs% ?eﬂgﬁanoﬁl wat e?r ~ nﬁ%t]idr?g %glglr)]ta 168C~ 1rH- NVR (400 Hz,
DVBO- ds, tB@fb)llo?nﬂ@e(a&np]]as H) Howexet, (hi scdpezoﬂ.ﬂlelbrbliqntﬁnwntloh 3mof ix,rnlﬂedH)o
665(d)J—125Hz .03

1.26 (s, tbesgexampiep. (él‘heew Quse\ﬁ%arlmbeaﬁr ’d’dthef “@g%ﬁ%ﬁi%“‘tt‘( %’(See%dh

(8.329 Moo 98004 50HREh fdelhsbitlortio Beaio N (39290 Exanple 4 Synthesi's
of Conpound” Tp30 CGO Tsdl Et SN ~O

Example 1: Synthesis of Compound Tp05



\1~ H2N ~ 45% H2N 1-2 IV-1 OH H COON 1) socy | ~ N3 1) a ~ % N~N~O 2) NaN3
~2) Py / IV-l Oll~~ MOIs 87%1V-2 19%ry-3 HH NaOH | ~ N-N~O i O 59% OH
Tp30 Compound 1-2 (250 ng, 2.07 nmol) was suspended i n anhydrous nethyl ene
chloride (5 m), added with tosyl chloride (473 ng, 2.48 mmol) and
triethylamne (1 m) and stirred at roomtenperature. After 5 hours, the
reaction solution was added with water and extracted with ethyl acetate,

and the orga H ayer s washedOWi t h saturated hri%e, dehydrated over
MyS04 and tnclgiﬁd.éw;ted. roesf@&@ws pu by flash silica gel
col um chro gra;l\)/lr_l%)o(et hyONae#t at e) % obt HiM Egnpound |1 V-1 (245 ny,
46% . 1H NWVR (400 % DMBO-ds, , 30C) 7.77 (d, J 5 8.3 Hz) 2 H), 7.41 (d, J

i
=85H, 2H, 7.22 (s, 2 H,"7.05 (d, J = 11.2 HZ) 1 H) 6.98 (d, J =

13.2 Hz, 1 H), 6.96 (dd, J = .4, 1.7 Hz, 1 H, 5.92 (¢gMeJ = 11.2, 2.0
Hz, 1 H, 2.14Qa1\(0§,/H230J1 O 1)THO/26-lutidine 0
5,6,7,8-TetrgRydrQyd, 5,8, 8= r amebyidonapht hajgne- 2 oxylic acid (500

ng, 2.16 mmol) was suspe d i n anhydrous” benzene (1‘§8rﬂ) and t hi onyl
chloride (2.56 g) and reflukdd. After 2 hours, the sol¥ent was evaporated,
and the residue was dissolved in acetone (5 m), added with sodi um azi de
(238 ny, 3.66 mmmol) dissolved in water (1. .20M¢#) and stirred at
for 30 min Bihg nisaactdcgn sol uty g ded wiabH wat ‘

preci pi t at e—]'g—tﬁd'oj?'fi I ' nd SUTLCi ént : @ with
water. A crude pr ozggétpﬁ%‘fj npoun was obt ai r}éd (48218 A .
Compound |V-2: 1H NWVR 6400 MHz, DMSO-ds, 30C) 7.89 (d, J = 2.0 Hz, 1 H),
7.68 (dd, J = 8.3, 2.0 Hz, 1 H), 7.51 Hﬂ, J =8.3Hz, 1 H,™366 (s, 4 H),
1.25 (s, 12 H) Compound 1V-2 (206 ng, 0.80 mmol) was suspended in anhydrous
t ol uene (3 16 m ) and refluxed. After 2 hours, the reaction solution was

returned to rogmtenperatur dded with. und I V-1. 0] . 0. 69 Mol )
LGl o bt T eoRRTA Ba's, By ARIRY whe disGTBENT Redit aric Com D hnd i r (o 20
hours, temleacd bRAuROY Wdded WiBS sddek MIiasket (8. 7200 93t £ FREIIPE 5 Qve AHORGtew t h

water and extracted with ethyl acetate, and after the insoluble solids were
renoved Ko} underticoedolinge Aftgarihoul.ahereagttonediden wiasladded witht water i ne,

dehydr at ed O~ and th trated. The. id : ipfied b
Gi 1 ca gBr BT ERACIRPoRR O EOH FarhyT-Bet v PERohR S ekt T v %
(68 ny, #*AUhed WAHRROLHEIIaYacknt e {oA QR d Mrized faMBEA S crd@E)pr&ludt of S, 11H) ,

8.81 (s, 1 H, 7.80 (d, J =81H, 2H, 7.50 (dd, J = 11.7, 1.9 Hz, 1 H
7.45 (d, Cympognd I1H(5.08 §)90%). 3§ompound L1 'I§-NMR @OpMHz, B¥MSQydy, 39°R@ 16. 8,

Caay ' =Yg et By o @ F=A0:dllnd 1o (- 3 gl P 5 860 2y 708,
(s, 3 HHzl23D (s, 6 H, 1.21 (s, 6 H Conpound IV-3 (60 ng, 0.12 mol) and
sodi um hydroxi de (40 ng) were dissolved in nethanol (12 m) and stirred at
roomtenperature. After 5 hours, the reaction solution was concentrated
under reduced pr r e gt t r I el ow 60QC, . add Wi e and
aftor pitwas noagPabafr Lo g B AV SE AL if SR Bttt (b MB il 20
with et hybddereitat BL0:3a0 nid)@o P& ffafth @atayé hy@Sgvasbdittisnt hAtRE (5 Ratts,
saturated brine, dehydrated over MySOa and then concentrated. The residue

was puri Fherpastion mesttesmpinated, gaid the repstiomhiodraenlag giged withactiyatadat e) to

obtain 9 el er
(et hanof St 0% B ahd iR Picbhen CUERE 51 (R Wiepg A MR GUARYEST
H), 8.590btsin 4 clride grddtct 6f) Campound P2 Ki£.30 %, B§%).7. Compelind)l-2 H-RAMR (400 H) ,
7.22 (d, =122 bz, 2 H, 7.20 (d J =8 6 Hé 1R, 7. 15.(dd, 3 = 2.2,
8.6 Hz, MHp DMSEx g 39T 1440 (dd, g~ 146, B3z, L. (L (ddg I3 10-BnbB HacR Hl. f or
C22H26N2B, ~(|S/% 0 C(70.38% H (7.25% N (7.46% Found C (70.32% H
(7.21%9 N(?.3 Exanpl e 5: Synthesis of Conpound Tp40 17

Gt

Compound I-2 (1.99 g, 14.5 mmol) was suspended in water (50 ml) and
concentrated sulfuric acid (22.4 ml) and gradually added with a solution of sodium
nitrite (1.20 g, 17.4 mmol) dissolved in water (5 ml). After stirring for 30 minutes,

the reaction solution was refluxed for 2 hours. Then, the reaction solution was
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OH Ovs p MsCl / Et3N HZM 1~~ 45% H2ZN 1~~ -2 V_ 1 C-SO3H ~ | % SQzCl
pyt.idine / V-1 98%12% V-2 OO0z ~ ~ OH NaOH ~ S N---~1 ~ H quant Tp40
O ONI ~OIli HV-3 Conmpound 1-2 (1.00 g, 7.30 nmol) was suspended in
anhydrous nethylene chloride (10 m), added with triethylamne (1.5 m) and
mesyl chloride (836 ng, 0.56 m, 7.30 mmol) and stirred at room

and t e resi due

Lerpe ot U AT a0 BRSO e B et SR

obt ai n CWHQHWQQM Jat(B48d %neSg%ydrg@mUFMg\ﬁda ardHhNRo 6 4QQr dYER to DVBO- ds,
30C) 7.29 (bs, 2 H, 7.24 (dd, J = 12.2 . 1 H, 7.13 (d, J = 13.2

Hz 1 H) obtaif2 crdde pdoduct 8f Qompognd 3 (&3(H)ng, 62‘@2 (Cinpaund B3: TH-NMR (460 1

V5 3 0 O BySost DG R G G heehe s 0840 bR 51104 oc

and stirnedghog mbout 1 hour. The reaction solution was poured into ice
water and extracted with ether, and the organi c | ayer was washed with
saturated brine, dehydrated over MyS04 and then concentrated. A crude

roduct of Conpound Vs obt V- 2 NVR
?4oou|sz coaL Spmpoyad ?da)"‘@go ajz&{&“é"}) dgf? l’i‘g %’b‘%ﬂ&@) mlf’g%e? mg, 72%5&

H . 7. 52 n{ifle], é4=E§) RadBuspbnlidd mlmZ@n Sne éhlbi)lde@a&ff) @ddedwhbh trilﬂl?o%oz(csemcG H)
Conmpound V-1 (200 5 nmol Conpound V-2 (267 ng, 0.93 nmmol) were

)
sus pendednhndladmf/’lﬁﬁqg@ 89y8. 6l Q1e1n(<8) atl y3055 carst $tirred adroqmy demp enapereat ur e.

After .the r ctlo solution was, a r,_and, extract ed

Wt h et it g hogee, B aaRfiod SarthioR AR 300 Motk A Sl BRI achi or i ¢

aci d and nsahyleat eHloRideNgnd dehydhaladyovens VaSd ahd 4 Retydeendant hatiedd The

resi due was purified by silica gel colum chromat ograpdr?'q(\nt hyl acetate) to
4

obt ai n Csapyoated brige, d50ydpted gogr Ma804, addrihonsonogngrat agoervmie

1DI(\)/B7O ai miys%lslo gé %sa{ye&jrlfbnief a%o% (é u%l) I-&(H) ef WQfl?gr?ét}i'la(%lj;pej(l mliénéd ‘,] ;

H, 6. 89s{1g1¢da¥rooﬁaoce&pe2at71ré'|z Aftetd hodrA2hd Solvehtas dvadrdtsd, dhddhe 1. 22
(s, 6 H, 1.20 (s, 6 ound V-3 (45 ng, 0.097 mol) was dissolved in

et hanol  fesidid wamnuzlfwdslmnnﬁm el ebyoial ehyomatpgranhy (sthivt pesdated, toodtain

t enper at r Qur s, \he reactl s n v&H-4 th 2 N
hydr ochl yomé)oélg%ig 4a%3§ex rssélc})ed W ‘?Eyl acelwﬁt 4%%/[13&dlﬁe orga%‘)\é&ﬁ ayer
was washedisndihg satale at.edibnime 7. 3befaddn at g7, ove HAMIIO4 7anddl heni2.9 Ha, 1
concentrated. A crude product of Conpound Tp40 was obt ai ned (39 ng, quant)

Conpoundff?pﬁ@B (1 Rt10yeHzoWtDr B9RYs,(2HAy| acet at e/ n- hexane) ~ nelting point
211C ~ 1H NVR (400 MHz, DVBO- ds, 300) 10.11 (s, 1 H), 7.53 (d, J = 2.2 Hz,
1H, 7.51(d, J =83 H, 1H, 7.44 (dd, J =8.3, 2.0 Hz, 1 H), 7.13 (d,

J = 12.2 Hz, 22|'Brom?).-5lé 7 &tetdakydkd-59%5,818; tetralethiin@ph{ltalerfe ¢928 g, 212 s, 6
H, 1.13 (s, 6 H-~ Anal. Calcd. for C21H25NIO4SL C (65.09% H (86.50/) N
(3. 6199 Mok vesdgssobupd)in e frg hydmpfungn @ HIH BymEagdsdavish adf M salutionor

Conmpound ; F2o0; (1.48 mmol) in hexane (0.92 ml) at ~78°C and stirred for 30 minutes. This
solution was added to a solution of zinc chloride (168 mg, 1.23 mmol) dissolved in
THF (2 ml) and stirred at room temperature. After 1 hour, the reaction solution was
added to a solution of Compound I-4 (220 mg, 0.82 mmol) and Pd(PPhs)4 (71 mg, 0.062
mmol) dissolved in THF (5 ml) and stirred at room temperature. After 4 hours, the
reaction solution was added with water and extracted with ethyl acetate, and the
organic layer was washed with saturated brine, dehydrated over MgS0O4 and then
concentrated. The residue was purified by flash silica gel column chromatography
(ethyl acetate:n-hexane = 2:1) to obtain Compound I-5 (138 mg, 52%). Compound I-5:
IH-NMR (400 MHz, DMSO-ds, 30°C) 7.55 (dd, 1 H, overlapped with Pd(PPhs)s), 7.47 (d,
J=2.2Hz 1H),7.40(d, J =8.3 Hz, 1 H), 7.37 (dd, J = 10.3, 1.7 Hz, 1 H), 7.30 (dd, J =
8.1,2.0 Hz, 1 H), 7.11 (d, J = 12.7 Hz, 1 H), 7.07 (d, J = 10.5 Hz, 1 H), 7.07 (d, § = 10.5
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O~-00/ RO(" HR~cCoCl DVAP / 1-2 R\ N~/ O\ / Nap ~RI ~H\ /] |
il i*HO- i1 pyridine RRRRWVI-I (R=tert-Bu) VI-2 (R=tert-Bu), 92%
Tp50 (R = tert-Bu), 42% VI-3 (R = CF3) VI-4 (R = CF3), 80% Tp60 (R = CF3))
53% Acid chloride VI-1 prepared from 3,5-di-t-butyl benzoic acid (550 nyg,
2.00 nml) was added with Conmpound I-2 (158 ng, 1.15 nmol), pyridine (10

m) and e e P, At e ar.t eri.al s di sappeared, the
reacti on?fgol1 )I é?%s%ﬁ‘gg(f’ HS rzlle?\ﬁﬁygr%jg%r%ﬁ Céa id and extracted with

nmet hyl ene chl oride, and the organic |ayer was dried over sodium sulfate.
Then, the solvent was evaporated, and the residue was purified by flash

silica gel col Gampenndhdt 99 axghy)- {mem)awes étShylweéemﬁﬁta@ol:(Gle) addedobt ai n

Cowpound di ssol ved
in ethandf %}t %Sﬁs%}’uﬁq&&é ?ﬁ:omgf/"‘s tlr ﬁyd'? :Igmpf?guﬁ ) ‘Aéf}wecfm@f T ed.
After thens mrchbﬂgolm{oarw@d $add acidsd &ﬁamew}@dmahm&ld £48] d:qPactéd WithOsthyRS

poured into 2 N hydrochloric acid (30 mi nmade pH 2 and extracted with
et hyl acetetate, Weis e@mgelhwtur@yérbrmﬂdm atﬂd\/@ler Quamgluibeatconcemithtetie

ol vent orated col

oo ot o8 s RO A SRer PTG STl W phlaif olboRRR 1oAY 58 WThhe .
429 . Conpaipddnd 1P05: yé10R nyclé omyspili maﬁmtxﬁyﬂtﬁ@qm@m mn"(d;er/mmmm@o ~
mel ting int 236C ~ Anal. Calcd. for C22H27N1LO3 C (74.76 H (7. 70{? N
05 6605 PoUnDIBo0rdn S8%) 164 o G391 R Hio 20ngh Bt 55 5 e Hnesdd of) =

Conmpound f4uqr I h i 0 560
g, 2.02 Eoﬁ igﬂgo?ha& %4 %ég?ﬁiﬁg P?q 8%17 (&# 11%?%&‘9@ %%ﬁrr{\jflcg fpr fone
pi ece of d;)lm?owmmdedi (ABY®) Folhed et(an%nmgmamv%)al s di sappeared, the
reaction solution was poured into 2 N hydrochloric acid and extracted W th
met hyl ene chl oride. The organic |ayer was dried over sodiumsulfate, and
then the Q ev.aperat ed esidue was purified by flash silica
gel col unETS1 ml?rorra%%%#lgm OQE: exa%gee hyl acetate = 2:1) to obtain Conpound
VI-4 (500 ng, 80%. Corrpound VI-4- 1H~-NWR (400 MHz, CDCls) 9.00 (s, 1 H),
8.47 (s, 2 H, 839 (s) 2H, 812 (s, 1 H, 803 (s, 1 H, 7.70 (d, J =
12. 1Hz, 2H), 7,33, J=12. 1Hz, 2H) Co ind VI -4 (500 ng, 0.81 nAdlk) was

di ssol ved i n&&t‘e_’ﬁﬁﬂ,_.add 'dhﬁj_gb&:ﬁ_‘&tﬁimu;o m) and
stirred. BNt & he2)§%lart71ﬁ(cg mat al s di pappeanad, 41%he rigaet’i on sol ution
was poured iF jo 2 N hydrochloric ggid (30 m), nmade pH 2 gpd extracted with
nmet hyl ene chloride. The organic |l ayer was dried over sodiumsulfate, and

t hen the sol vent was evapor at ed. The resi due vvas purified by ODS fl ash

col um chrnat ogr aph (acetonltrlle er H 1) to obta n o nd Tp60
(160 ny, /B @ @D p0| nt
149 150C = MR (400 d4tn, CDE s) 8 M 8ua®9 ( B8p (s, 1

H, 7.71 (d, J = 11.3 Hz, 2 H), 738(dr(]—11 Hz, " Cal cd
for CisHSN i OsFs C (50.94% H (2.40% N'%%.719% Found C(50 % H (2. 70%
N (3.44% Exanple 8: Synthesis of Conpounds Tp80, Tp82 and Tp84 20 ,~0 o0

(' 0 COOH 1) SOd 2 | 2) pyridine/ DVAP / |-2 82%

Compound I-2 (5.38 g, 39.3 mmol) was suspended in concentrated
hydrochloric acid (21 ml) and added with ice (30 g). The reaction solution was
gradually added with sodium nitrite (2.98 g, 43.2 mmol) dissolved in water (15 ml) at
0°C and stirred for further 30 minutes. The reaction solution was returned to room
temperature and gradually added with a solution of potassium iodide (71.7 g, 432
mmol) dissolved in water (30 ml) and the mixture was left with stirring overnight.
The reaction solution was added with ethyl acetate, and the insoluble solids were
removed by filtration to obtain a crude product of Compound II-1(3.45 g). The ethyl
acetate layer was further washed with saturated brine, dehydrated over MgS0O4 and
then concentrated to obtain Compound II-1 (3.45 g, 6.90 g in total, 71%). Compound
II-1: tH-NMR (400 MHz, DMSO-ds, 30°C) 7.83 (d, J = 11.9 Hz, 2 H), 6.81 (d, J = 11.7
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VII-1 OO1) NaOH\ O\ ~ OAc Na~\ O\ ~ OH 2) AczO pyridinel , HI , H
95% VkI-2 Tp80O | ) NaH 2) CHgl, 66% O O OO OAc Na~\ ~ OHIli NI1li NWVII-3
Tp82 5, 6, 7, 8- Tetrahydro-5, 5, 8, 8-t et ranet hyl napht hal ene- 2- carboxylic acid
(7.00 g, 30.2 mmol) was suspended in thionyl chloride (18.0 g) and
anhydrous benzene (20 m) and refluxed by heating. After 2 hours, the

sol vent \ﬁffs (;!_Y)aporat ed, and the residue was added w th 5-am notropol one
(2.07 g, "15 mol ), suspended in anhydrous pyridine (20 m ), added with
one piece of DVAP and stirred at 100C. After 1 hour, the reaction solution
was added with water and extracted w th nethyl ene chlori de, and the organic
| ayer was wash€dmpbtind 2I-N(330mgc hi2é mmokcind h@]ﬂutsdimgr(aﬂédnlbﬂﬂm lgghydr at ed

over S04 concentrated. The. res ied. i ca gel
col umwcmﬂagéﬁ§p% e (RS e&d&%@tg wa e GrmBr ‘if%d-‘”’fg%f‘y‘%@“(?b?al n
Corfpound TV'A' (315 Gfg fiﬁssgmu&%%m @%{H&O&ﬁt‘éea/ht rélom %éhN,-\Bt&AOO AME‘% 2 IQJQQ& 2the8. 13

(d 1H, 0 (dd 1 H), 7.86
(d J = ie@tidzl somltkb)n,was Eﬁde(ddwll,thdﬂwteBaBd e2tractied Wllh Iﬂi)ethﬁlene_cléldrldé and. 3 Hz,

1 740 7.38 1 9.3 , 1), 7.2 d J, =.11.7 Hz, 2
7. 20 thporeaniglabir v pabhig pith £y frponlefit peid s daffianta e "1
H . 1. 29 3(8var8tdd ove? M0 and {heh c(oﬁc@zﬁrﬁbedlzTﬁe ol Erdﬂ%scr itaRakyed i n

nmet hyl ene c¥1| oride (40 m and et hanol (40 m), added w 2 N sodi um

hydr oxi ddissdRredris naﬂthlalsrﬂl(il mey aatded wath tleefqhehaﬂlMEé 1. 5Ah1)evlnd2i(blrhﬂijais;ootme
reaction solutlon d]%ﬁamdlc W th N 21 %d\l\%hlorlc acid a {g.d
extract e®*HPEHRE ‘é”cehy t&éét thFI‘Fé’l‘EW‘éé‘fﬁSc?VF‘ﬁ?/’é‘rte eHedidus s 2ariiedt ed
brine, dgj @Qsﬁ\éﬁ{caws%uﬁnﬂcﬁrbﬁmt%qaﬁ@ptertﬁ&fe&euﬁerﬂ -KE @ 08:1 Rt FLEBtdE product

of Tp80 and 5,6, 7 tetrahydro-5 8, 8-tetramet hyl - 2-naphthoic acid (7.35 g
in total Cogwannd [I-Rd$3Dbizandbl. Comsourddid: SH(BMR3 (9P Mis, BMEIHwe®Ch

Cemper ot 018 4 B GATrt, TH TE Glf ST o Dty Yt bRl I el Bl O

pressur e}nag@othes cass gue1wpsapurdGfs e by flash silica gel colum
chromat ography (ethyl acetate: methylene chloride = 1:3) to obtain Conpound

VI1-2 (4.12 g, 95% . Conpound VI | -2: 1H—N|\/R(400|\/Hz CDCl s) 787(br s, 1

, 7.84 (d, J = 53 b 2
) 743 (d, yCamgogndfretsldme71 38 pigon,damiBedie e st hn e
1.72 (s, térrhbhethlylddbHtfalefe 40 he31.185mmbD HesfANRAIIaM (463 rﬁ? 1122 Qmméllp

nmol ) was di ssolved in nethylene chloride (50 mM) and ethanol (40 m)

added wi #hd2. Nmtfﬂlﬂdnﬁdlbybr@%ldeg(m03(?‘rh3)m<dhdnd;mqemed BéNArPo@mOtreg’p@rlét ure.
After 2 hour t he reagt tio N chloric
St ' and T mereguipe oo fhopRutbbgRess, BPEP R hfad et Tofc AW o
sat ur at etolfd, Bke radRB¥E MR NAVA Y0 RBR &H@@rmmgmwmm evatecetun@i n a
crude product of Tp80 y&Z 90 g, 91% . Tp80: light yellow scaly crystals
(et hanole)ctrnreﬂetiiwigh ptlivi acPB O and lthe MR (g by ewvas w:@@eé)wwh %u(t@redj)rmez 0

Hz, 7.7 d J =12 2 Hz,

1.8 HZ iie%c?rat?e %ve(a![_g%O al%:ti1 E}geﬁzconiex}_t‘)rateg g%‘h? aesl_%ﬁe wfi pfg-lg@d bé' %s% 172

(s, 4 ysﬂi]ea:;g%l (:(ﬂ)lm@l JTDromlto%l'aﬁl&y (e@hﬁ)aceﬁft@imetﬁah&& 46:9y t&&ﬁkﬁﬁ@gﬁ éund

(75.199% H (7.17 3.99% Found C (75.24% H (7.27% N (3.90% NaH (60%

31 ny, 01F8 (a&mg) 1%{% viemneenng Hp3 i HhN Ve 409 Hey DYES e, 3GCORE1( WH).. The
d it \Y/ d

DVE (3 et at T o a0 o ool b & iradidr T T b0 HAAWAC on

sol uti on evgs(aadgeds »i 2.b HE 1), 6.93{ddd < 1.5 HY, ) BNG.55 (dd[ 6 AL2, DMz, 1
tenperature. After 30 m nutes, the reactijon sol uti on was added with water
and ext r &bt 8@ e+ A Wed B @ntHonl 84iwid2 Hhe organic |ayer was washed with
saturated brine, dehydrated over MySGa and then concentrated. The residue
was purified by flash silica gel columm chronat ography (et hyl

acet at e: n- hexagempokad XI-8 9@ ElgaDIRTGREROWES Mdpedddd #6479 HER6H)m]) Gadpound
VIT-3: 1HNWR (400 M Hz, DMSO-ds, 30C) 7.32 (d, J =8.1 Hz, 1 H), 7.26 (dd,
J = 8.1) refloxady  Aftep)9 hopri,ath@d:eagtxon gdutiopjwas gibpged with water and extracted

with ethyl acetate, and the organic layer was washed with saturated brine,
dehydrated over MgSO4 and then concentrated. A crude product of Compound Tp10

was obtained (94 mg, quant). Compound Tp10: brown needle crystals
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H, 7.13 (d, J = 1.7 Hz, 1 H, 7.10 (d, J = 11.7 Hz, 2 H), 3.35 (s, 3 H),

.55 (s, 4 H, 1.18 (s, 6 H, 1.01 (s, 6 H Corrpound VI1-3 (133 ng, 0.33

mol ) was dissolved in ethanol (8 m), added with 2 N sodi um hydroxi de (4
m) and stirred at roomtenperature. After 2 hours, the reaction solution
was nmade acidic with 2 N hydrochloric acid and extracted with ethyl

acet ate. e ¢he t N€yno rated over
VoS04 and P Ra BRRLE neMHEL pURT HBTIIR-AME SIS AU IO D0GFRISE S,
quant . ). HpB2s (4, Ybts.y&lz| oW)scaleydas ysti@.s A methys éna £I1hc5rH£jejH) meom(ue)~
melting point 194C 1H NMR (400 M Hz, DVBO-ds, 30C) 7.28 (d, J = 1
H, 7. 273(:d2 5ﬁss= 118), 694 (dd] I 13 8.572 50 1. dH). JL.64 6, GH)11§23I-(256ﬂ)H} 237€sc67 (d, J
= 1.7 Hz 7.01 (d, J =12.0 Hz, 2 H, 3.32 (s, 3 H, 1.53 (s, 4 H,
1.16 (s,H(% , 0. 97 (s, 6 H~ Anal. Cal cd. for C23H27N1OB 1/4Ha0 C (74.67%
H(7.49% N (3.78% Found C(74 919%9 H (7.58% N (3.71%
5,6,7,8-Tetrahydro-3, 5,5, 8, 8-pentaneth Ina ht hal ene- 2- carboxylic acid was
used as Exsma#wr@rwhe%ﬁpépomogw Eé%ound Tp84 in the sane manner
as that used for Conmpound Tp80. Tp84: Ilght yel | ow powdery crystals

(et hyl ene chl ori de/ n-hexane) nelting poi nt 206C~ 1H NWVR (400 MHz, CDCl a)
7.72 (d, J:120Hz 2 H, 7.45 (bs, ) 7.41 (s, 1 H, 7437 (d, J =

12.0 Hz, Nﬁ220nfz$pd(aba )BINAR 46 é 7Bt S, by s, 6 H),
1.29 (s. @f!)'j A3 IS 5 3. 839
Found C ( 49/c) H (7 "v.‘ 3. 6499 anp ynt hesis of Co nd Tp88

3-(1- Adamantyl) 4- met hoxybenzoyl chl or!'H’e vvas used as a st@®%ing materi al
to synthesi ze Conmpound Tp88 accor di ng}égo the nmet hod of Exanple 6. Conpound

Tp88: light yell ow powdery cryst¥HCHbinif® acetate) nelting _point 142C-
1H NMVR (400 MHz, DVBO-ds, 30C) 10.16 ( 783(dd J = 8.6) 22Hz 1

H, 7.73 (d, J =2.4 Hz, 1 H) 7. (d)Chia_ 122Hz 2H =
12.2 Hz, 2 H), 7.08 (d, J = 8.8 @*G m

2.05 (s, 3 H, 1.74 (s, 6 H ~ An c q@@SHZ?Nl ﬁ 90%
H (6.90% N (3.31% Found C (71.19% .46. 94°/c) N (3.31% Exagphe 10:

Synt hesi s of Conpound Tp90 23

(E)-(5,6,7,8-Tetrahydro-5, 5, 8, 8-tetranet hyl napht hal en-2-yl)acrylic acid
chl oride was used as the starting material to synthesize Conpound Tp90

according to toempehRDU-2I(158@gPd.60 G meDNPaditde-5EID B el byl meRb b, &8y st al s
(et hanol /Water2~ melting point 149C ~ 1H-NVR (400 MHz, DIVBO ds, 30C) | O. 23
( s 1 H) tetyagothydnaghthalepe $13, mgp0 AP mmpoB easipm garbongies(236 mg, G-§2 mmal (s,

1 4 géf %oﬂ?gﬁﬁ?b@)i@%s (m@% é%m oD %l‘?d( gacHén?_{%Iﬁ%P &1 KE% Cb oele} =15 9 Hr |

C24H27N16)3re &ds@lelﬂ@ed:u( 4 bhyHrd@is td»l(x%eZ@%ﬂ)Nr(dﬂstﬁ'?% aFiD(DD‘i@ CAftZS 54%%% Hhe
(7.3199 N (3. 590/? anple 11: Synthesis of Conpound Tp93 COCH 1) SCC 2 2)
pyri di nereaskigp splytipniwas M@ltogoamdegnperaqqrq-ﬁgg added with water and extracted

g?lf)S (5, 6uferPothGl LARYA Qnd tRe Brefdnt SLATHLOW RPN G &ialut¥d bAgeY! 1 ¢ acid

dehydrated over MgS0O4 and then concentrated. The residue was purified by flash
silica gel column chromatography (ethyl acetate:methanol = 40:1) to obtain Compound
I11-1 (129 mg, 50%). Compound III-1: tH-NMR (400 MHz, DMSO-ds, 30°C) 8.14 (s, 1
H), 7.21 (s, 1 H), 7.11 (dd, J = 13.2, 2.2 Hz, 1 H), 7.02 (s, 1 H), 7.01 (d, J = 13.0 Hz, 1
H), 6.91(d, J = 11.2 Hz, 1 H), 591 (dd, J = 11.2, 2.4 Hz, 1 H), 3.66 (s, 3 H), 2.09 (s, 3
H), 1.63 (s, 4 H), 1.24 (s, 6 H), 1.20 (s, 6 H)

Compound III-1 (125 mg, 0.36 mmol) was suspended in 47% HBr (6 ml) and
refluxed. After 3 days, the reaction solution was diluted with water and extracted
with ethyl acetate, and the organic layer was washed with saturated brine,

dehydrated over MgS0O4 and then concentrated. A crude product of Compound Tp20

14



ng, 1.45 mmol) was suspended in thionyl chloride (1.73 g) and anhydrous
benzene (5 m) and refluxed. After 2 hours, the solvent was evaporated, and
t he resi due was added with Conmpound IV-1 (400ng) 1.45 nmol), suspended in
anhydrous pyridine (5 m), added with DVAP (53 ng, 0.44 nmmol) and stirred
at 100C. After 20 m nutes, the reaction solution was added with water and

extracted w acetate, a the ar i.c J,ayer s d with 2 N

o acht SAebEife VaiGE, wﬂdl%-d“g%r%‘{n (B30 52 b ¥ Fovde® Iy ( hon
concentr @hl%@}deﬂfhﬁeiaﬁﬁb,%@ltmﬁ%)m 1d6°ed IPWMRI(ke@RMIB), IMEORRY, 8OCOBeEs@! aphy
(ethyl acetate:n-hexane = 1:1) to obtain Conpound Tp93 (48 mg, 9.2/).

Conpound 1TEER3:2 sl I 61 Brlbsd Ect2hg Hzad EDaT &% (el By 7Dl nk = 222@42,12—HN|\/R

(400 M—Iz O 0 99 (d, J : 7.91
(dd, J 10?@ %621%3%’41&} ?3&2% 1%J_|)130(s g*@ ﬁﬁlfaiﬁ]a Yo g 58 (d J =272
HZ,131 |'|)Hzc2z7H§ﬁd20i¢4sz T &3 227%)31 28 k?%) & (lrl)l_lboo/i F%ﬁn& 042/7(31?'_06))21{'& 02%2 4 gdH) J
= S, !
1.24 (s, (613%)Exanple 12 Synthe5|s of Cowpound Tp95
(E,E)-5-(5,6,7,8-Tetrahydro-5, 5, 8, 8-tetranet hyl napht hal en-2-yl)-2,4 24
pent adi enoi ¢ acid chloride was used as the starting naterial to synthesize

Conpound Tp95 AGEP(EdAh &if 168eBUD WOl wasarmihed Gt RAHAE dFR¥Oand | ght
yeIIOM/prlsnB (et hanol ) neltlng poi nt 216C ~ tH NVR (400 Mz, CDCl's) 7.71

(d, J = thergswgpengedin DMIEQ fodd, TJleSu&melﬁldmwaaad@ed—w)thlcd-ﬂ)pOu?leIQI‘I(3(70(m

?5 73 HZ ]f&?g :g)bif@n&AWﬁsﬁﬁgélrﬁﬂMfJﬁzm;)S ré)stu’fe%ab%%om heqlseragdrg 6@:%98%

1.29 (s, nﬁnhlkes,th%Wa@na&soﬁm@hhe@asdd@a v RRYRAS odile 149, mY Rind4liradiat P 145
/ TMS/ Br TMS =/ Pd(PPhg)2Cl2 | ~ / KZ~ 1 Et3N/ Cul 79%94%VII1-1 V|

| -2 Ove ©pém temperatureFopd(iRPin3) 7iot reaction Isoqutoanas addedpvith water gad 0 | ~
To1as TpEAGRCHE TR SN i b C A Tt R iR B YR 1 3 To1so
dehydrated over MgSO4 and then concentrated. The residue was purified by flash
silica gel column chromatography (ethyl acetate'methanol = 40:1 -> 20:1) to obtain
Compound III-2 (70 mg, 48%). Compound III-2: tH-NMR (400 MHz, DMSO-ds, 30°C)
7.28 (s, 1 H), 7.03 (s, 1 H), 7.01 (d, J = 11.3 Hz, 1 H), 6.89 (d, J = 13.4 Hz, 1 H), 6.72
(dd, J = 13.4, 2.9 Hz, 1 H), 6.22 (dd, J = 11.3, 2.9 Hz, 1 H), 3.72 (s, 3 H), 3.18 (s, 3 H),
2.04 (s, 3 H), 1.63 (s, 4 H), 1.26 (s, 6 H), 1.19 (s, 6 H)

Compound III-2 (65 mg, 0.18 mmol) was suspended in 47% HBr (3.5 ml) and
refluxed. After 24 hours, the reaction solution was diluted with water and extracted
with ethyl acetate, and the organic layer was washed with saturated brine,
dehydrated over MgSO4 and then concentrated. A crude product of Compound Tp22
was obtained (66 mg, quant). Compound Tp22: brown needle crystals
(ethanol/water); melting point 168°C; 'H-NMR (400 MHz, DMSO-ds, 30°C) 7.29 (s, 1
H), 7.14 (d, J = 12.4 Hz, 2 H), 7.05 (s, 1 H), 6.65 (d, J = 12.5 Hz, 2 H), 3.19 (s, 1 H),
2.03 (s, 3 H), 1.64 (s, 4 H), 1.26 (s, 6 H), 1.19 (s, 6 H); Anal. Calcd. for C2sH2oN102 C
(78.60%) H (8.32%) N (3.98%) Found C (78.47%) H (8.41%) N (3.92%)

Example 4! Synthesis of Compound Tp30
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2-Brono-5, 6, 7, 8-tetrahydro-5,5, 8, 8-tetranet hyl napht hal ene (3.00 g, 1I.2
nmol ) "and copper iodide (237 ng, 1.12 mmol) were dissolved in triethylam ne
(25 m) under an argon atnosphere. The reaction solution was added with TWVS
acetylene (3.31 g, 33.7 mvol) and Pd(PPha)2C12 (786 ng, 1.12 mmol) and
stirred at 70C . After 25 22 hours, the reaction solution was returned to
roomterrperatubg extracted witgrether and filtered, and the ether |ayer
was washed Jetef E@Qd NH4 B Cl = 9/1 aqueous solution, water, 1 N
hydr ochl ori @& agi d pbri ne, dehydrated over MgS04 and t hen
concent r aigd ~“The r &%t due N@s purified by silica gel columm chronat ography
(n-hexane) t@2obtain Conpoundv¥lIll-1 (2.51 g, 79%. Corrpound VII-1: 1H NWR
(400 MHz, CDCLs) 7.40 (s, 1 H, 7.21 (s, 2 H, 1.66 (s, 4H) 126(5, 6

H, 1.25 024(s d VII- _O0gH 3.52 mol ) was
di ssol ve d ek vu-%gn_pat-ass rgon 097 ng, 0.70
mol ) ano red a?t)Nﬂ*bomte ture RdY/¥4 hou he“rea¢tigy sol ution
was added vvlth wat er gand extr ted wi th abhyl acetate nd the organic
| ayer was washed with saturate Bori ne, dehydrated over MyS04 and then
concentrated. The residue was purified by silica gel colum chromatography

(ethyl acetate:n-hexage = 1H58) to obtain Conmpound VII1-2 (700 ng, 949%.

Conmpound VI N2OH: 1H s) 7.44 (s, 1 H, 7.26 (s, 2 H, 3.01
(s, 4 B>, 1.24, (g, s rm§H) Conpound VII1-2 (136 ng, 0.64 nmol)
and Corrpound [1-2 (160 ng) 61 'fl) were suspended in triethylamne (6.0

m ) and bubbled with argon o attain sufficient substitution. This

suspensi on was added with Pd(PPhs)zC z (112 ng, 0.16 mmol) and copper
iodide (30.5 ng, 0.16 mmol ), further bubbled with argon and stirred at room
t enper at ur e f oCompohodlL (2PAang, et inorlswhesienended if ahbydreds mwthyighe Cer i t e

orine. adhlaier s dbyidterielh todrh ey RERE R o ) Ppdamo l R BiathiiRE T *
purified niyahll @siRredll dti 1G8mARInpeed ¥ CARONB hogF ARy rda@tibY lsoRERh AN £ stdaaxane

= 2:1) to obtain Compound Tp 141 (171 ng, 819 Conpound Tp 14113@?/& | ow
needl e crith whater(ansk ¢nfranted @fhﬂbo?thdleawtﬁexawé)ﬁ mamqigymw waghed withH NVR

E 300J szgag?'\/sﬁ%d fuil_ﬁs%c%\y(}xgéﬁ%é rJN}g§§4 ind lgﬁ%}l f_%nHzex}_trﬁﬁeﬁl %ﬂhﬁ w_as13 3 37

Hz) 1 H) pubifidd ash silidalgél cH&lmﬂ-cth:maﬂ;o&%p@@ (eﬁlymeetiteﬁ% ()5ta114r H, 1.26
(s, 6 H. 1.25 6 H~ Anal . Calcd. for Cz~HzsOr C (83,20% H (7.56%

Found C (B®mm3 M 1(62463% @Yﬁpotﬂd‘TM&(A@OMﬁ& Ws%de@orﬁhﬂ 77 b dBsol ved
in ethan ) d oxi ) d a room
t enper at%#e(zgﬂ'ﬁt%‘irla@ Hou EH% %eﬁjr)e %ci?o?tﬁ)%re( Wraj{s1 2%' 11 gq‘i {ﬁ

hydr ochl aBixHaci ®) 2696 €&d,rpetied, \M7tHz €1 iyl 5.0z €ddties mmdztorrez orgam £0 tsayer
was washed with saturated brine and dehydrat ed over MyS04 and then

concentr @8 to obtain a crude product of Compound Tp 140 (123 ngy, quant).
Compound Tp 140: yellow needle crystals (ethyl acetate) nelting point 182C
~ 1H NWR (400 MHz, D1~1SO-ds, 30C) 7.53 (d, J = 11.7 Hz, 2 H), 7.48 (d, J =
1.7 Hz, 1 H, 363’58(%,’cra11y'ﬁ'r(85;5 §:8-tetkatdethyln2kh thdtbneR-garBoidyliclacsd 00 thgH) ,
709(d J = 1l Hz, 2 H) 1.64 (s, 4 H, 1,25 (s, 6 H, 1.24 (s, 6 H~
Anal . Cal2ctf mrnml) v2sppspepded rpanhyrpusbemzengdy nihand) tidopgbchdange f:r 367814299

2- Br ono- tr 5, I sed as a
starti ng%ﬁlgtréfrllg’é%ft (ﬁﬂgélg{ﬁ%‘gﬁszteh ng)l@ ﬁﬂ:s%%&li%at@f%ﬁﬁ&%g%ﬁ%d%ﬁv%r as that
used for dGaopednd aI@toihé% nimrﬁlddbldld'lf[psolifﬂtﬁn ay.ﬁid @88 @i g, 3168 mendl) §istdlb&d in

(et hyl ene ch orr de/n hexane) , l ting point 137C ~ 1H NWVR (400 M Hz,

CDCI s) 7.8 plland sgraed atzr“”l-‘ij’ 40% %2 ?%m%“ﬁ)s ?hg(’ie’f(‘dmn\ﬁo tion Y?)a‘Hz 2

1 715 e e B S g BB B

g- 471171(’:‘33/%2@%[’[13%@91%Mwaﬁ|5tnt h%u«ﬁe phfold(iamifdﬂmd(z o ﬁouﬁéﬂ Mﬁﬁdbﬂmng&&&mﬂ” p&ld T%{) Tp

ny Y nmet hana .. wat e an oyrazrne
ydr ate (Ao e RN Wbl PMRO o BrCha R %i TR, 1600 8 e,
Chen cool e Bt 2 gRTe0, 21 @ PR B, 390, 1R G0t K0P TR PRI 1ot on,
sufficiently washed with water and dr| ed under reduced pressure to obtain a
crude product of Conp our}d Tp6146 (299 r’g 90% ound T(P 146: 1H-£\II\/R
(400 MHz, DVBOC@EPound)Vy @46 me, 0,80 gumoy) wgs @EI%PGHS‘ d1n gnhydrpuy tqlpene) (G
7.41 (d, J =1.7 Hz, 1 H, 7.36 (dd, J =12.2, 1.7 Hz, 1 H, 7.32 (d, J =
8.3 Hz, 1 H, 7.21(dd,J 8.0, 17H2161H) 6.99(d,J:11.2 Hz,



1H, 6.74 (d, J =12.0 Hz, 1 H, 5.00 (bs, 2 H, 1.64 (s, 4 H, 1.25 (s, 6
H, 1.23 (s, 6 H Conpound Tpl46 (250 ng, 0.72 mmol) was suspended in
acetic acid (1 m) and water (4 m) and refluxed by heating. The suspension
was added with a hot 10% copper sulfate solution (8 m) and stirred. Thirty
m nutes after ceasing of the gas generatl on, the reaction solution was

cool ed tg,foomt rat,| nd _e thﬁact h 27 eth I etate, and the
organic Ilna{/ergnmtz%she a}hufsﬁ Jat ochl or‘lltéo%lgla Tl AFUFSFRd bri ne,

dried ovesmperagSQ4aadsh &rhﬁm&ﬁ)ﬁtﬁﬂﬂtmi €2bo aieeozses]hﬂuﬁ a\ﬁas purl fied by flash
silica gel colum chronat og rret hyl ene chl oride: ethyl acetate = 100: 1)

to obt ai Ainmeiytamigomyridipg ( @%%072®m@8m rphluxdd: AftemRRbows) MHz,
CDCLs)75d.J:.7 (d 8 (d, J
10. 3 Hz, té’ f_ﬁ(actx?nzqglu 1026wzts’n{ejflézl_1?5)d to_/ro%rg teg@erajture fﬁldgg wétjbg,% a.f%

6.97-7. Ogﬁtrﬁﬁﬂed%lﬁi ethly] adethde, athd Hfter kh8ndodublb shiids &e?e&e&rﬁwe@b'?‘)ﬁlﬁ’)ﬁ@l@ﬁl e
15: Synthesis of Conpound Tp 150 Conpound Tpl41l (80 ngy, 0.23 mmol) was

di ssol vethd ergenitalapér wBs waphethwithdaderaipd hripd/ @Ky@@)amg)oved\/ligéﬂfmmmthen

catal ytic hydro r.eduction at room tenperature. Af t r 2 hour

reaction %’b‘%é E g Wa’1§1 SRS S SRYT ef% "tiﬁ% gFL%%V’[?BI TR o8F APt n%n?’ﬂe
sol vent wasat)ne Qﬂiaﬁﬁ-mﬂlpo{h@ IVQS(G@thg VDR puzjotﬂ;@dn@yvfzi ag'NHIR (408 MEY,
col um chr onat ogra eth acet at e: n- hexane = z to obtain Corrpound

VII-3 (D$Qds430] &/Bﬂls@Hh#W(szeé 2 Bbc.89 (dd, 3= ay7. J =

700 (4, 19880 7@’%‘%%‘3"6’. @ﬁ%ﬁ?u%’ﬁi@&rﬁg? 04061 88 Foiad L5 % .

1H), 6. 646, d11)| 6.5 @zJ -111|-QHz315H?) 23 @, = 12688, (H), 4.1 HdlJ 668.651.9414) ,
1.27 (s, 6 H), 1.22 (s, 6 H Conpound Vill-3 (34 pg, 0.097 nmol) was

di ssol ved Hn 7durdndi= 1322 fz) 1 Hd8e@ i 3 FD21K240d I:I?n h92iftsoRie 121 (1 § Hand
stirred at roomtenperature. After 12 hours, the reaction solution was
warnmed to 70C and further stirred for 6 hours. The reaction sol ution was
made aci di ¢ W Chm@ohhdYWH3A60 Iy, 001 Bainth1 aeh Ssdit ACKyRFoxE KUEhBY weds et at €,
and the organic | ayer were washed with saturated brine, dried over MyS04
and thende:s@ﬁlcyemm areshang (bhml] and sirned et ppem fempetatarmmd\firt SThowrsothe2s nmy,

86%9 . Co 150; al ystal s t hanaol /[ wat e mel ting
or . 1sB0ctet kgt kLo ik RSy SR WL BB o™ 8
(d, J 80%, Hﬁded-whi)h wdtet2adlaftdr pH Mas/mbide aRod‘ﬂ)4 5% 69 v(udh 23N=hy3r&hl'&'1c 1
H. 6.96 (dd, J = 8.3, 2.0 H, 1 H), 2.70-2.85 (m 4 H), 0 (s, 4 H,

1.20 (s, agidppxtracted “(1§h ethylpcetajeannd che etgam@lrayenm wzhethzwa@r(a@ﬂ 02%
H (8 42%saturu{('a§ bd'.ll‘g (’t er ({Ioate%_& 1%‘%.%@ @OF%.(I? en co cen Qéelaes:l‘?xe resi Ound Tp

155 1- Br ono e Zene*Was Used 85 2" St ar t1ng rra‘fer al to

28  synphsified oy Cispailieh ged cdfudnid Chhtitbgraphy (SvdyIRidiod) of oftsanpl e 15.
Compound Tp 155: yell ow needl e crystals ri‘et hanol ) neltin p int 204C ~
1H NNI R Cepwones TrBRkes me, 53%E) Gompoynd Tp3Q: light yellpw powigr (npethgnel);  j =

1.7 Hz, | 1.29
(s, 18 EwAn%?f)ﬁ%é?l CE Wh(ggﬂ?s%gzk%@o é(g" égcﬁ)% (}%1 Q-Boung%%l_% Ié% 46%
H (7. 93%y.sBx@nmpe1 217 HzSgihh@s379dpf =Chapbindd)T 7. 286, J = 12.2 He, 2 H), 7.20 (d,
J=86Hz 1H), 7.15(dd, J =2.2, 8.6 Hz, 1 H), 1.62 (s, 4 H), 1.22 (s, 6 H), 1.21 (s, 6
H); Anal. Caled. for C22H26N203 ‘1/2H20 C (70.38%) H (7.25%) N (7.46%) Found C

(70.32%) H (7.21%) N (7.37%)

Example 5: Synthesis of Compound Tp40
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| ~ ~2 1) HZS04 / NaNO2 i 2) NaOH / tropolone 23% OH N, NI - O Tpl60

2- Am no-5, 6, 7, 8-tetrahydro-5, 5, 8, 8-tetranet hyl napht hal ene (102 ng, 0.50
mol ) was added with 30% sul furic acid (2 m) and heated with stirring.
Soon after the conpound was dissolved, the solution was cooled with ice.
The reaction solution was added with sodiumnitrate (70 ng) and water (2
m) and stirre@lH Then, the solution wag added with a solution of tropol one
(70 nmg, 0.57 B ) dMﬁmt\qed in 10% o(gll um hydroxide (2 m) and stirred.
After the r ﬁ—was—c-mﬂ‘pi—e?ed reaction solution was poured into
wat er and{zslxtract ed wi4skh nmet hyl Bpe chI oride. The organic |layer was dried
over sodiumk&ul fate, and then theYsbl vent was evapor at ed. The resi due was
purified by ODS flash col um chromat ography (rethanol) to oht®h Conpound

Tpl60 (38 23% . Conpoun p160 red needl e crystal soé ooI/rret hyl ene

chl ori de) ng QiSkih t 1 Z_(ldﬁﬁOVNHZ = 1.6 Hz,

10.7 Hz, 79%%dJ 1H) 76(63@ ,84Hzl
10.5 Hz

H . 7.49 (4dd; H 2% 45 (d, J 84Hz 1.74
(s, 4 H) 1.37 (s, 6 H, 1. T§ (s, 6 H) Exarrple 18: Syn?’ﬁems of Oorrpound Tp
170 3,5-Di(tert-butyl)aniline used as a starting material to synthesize
Conmpound Tp 170 accordi ng 09 Rt hod of Exanple 17. Conpound Tp 170:

or ange needl| eNgow st al 3 mel ting point 199-201C ~ 1H NVR (400 MHz,
DVSO-ds, 300) 8. 12(4d, 1 2H),7.71(d, J=I . 7THz, 2H), 7. 61(d, J=I . 7 Hz, 1H),

29 7.36 (d, W= 11, sz% H, 1.35 (s, 18 H)~ Anal. Calcd. for
C21H26N2C2 C (74.53% H (7. 74% N (8.28% Found C (74.38% H (7.80% N
(8.19% Exanple 19: Synthesis of Compound Tp 175 3,5-Di(tert-butyl)aniline
and 4-isopropyl tropol ene were used as starting materials to synt heS| zed
Conmpound Tp 17§cwpapadhddd 0t I3 Wgnqlbwtiﬁéum?ﬂlﬁeélllbﬁn%ﬁpﬁ aethylemynpound

;I_Z(])-(?)SM-I;eH]BE@%qgs mclgo'%)de% wgﬁhekrae%rﬂo a/mvﬁtﬁ?i])é% I ngsygoh@t 14?% Eb :,I'BFS%INR
7.50- 7. 5m)( M304n b)) ahdIRirt&d atlrddn teZnﬁeQ'a(Ld'e JAftelQS%ths tlle Eblvedt was (h, J =

6.8 Hz, 1 H), 1.69 (s 1.32 (s, 6 3 H), 1.28 (s
1.28 (s, esz%ratednan thhmegguerws opvified ky s@selm a(_eéwlumlkrb( vhlgg%tog(waelrmg?ya

Found C (7 H nt he f

Tp180 ~~ ti&ﬁg(i@tate) Q(t?bté@ecixlngéu ({J'@l @é@@é %228 @émp uﬁh%’ £ 1HCRIWPM
MHz, DMSO-ds, 30°C) 7.29 (bs, 2 H), 7.24 (dd, J = 12.2, 1.0 Hz, 1 H), 7.13 (d, J = 13.2
Hz, 1 H), 7.02 (dd, J = 13.2, 2.0 Hz, 1 H), 6.02 (dd, J = 11.7, 2.0 Hz, 1 H), 3.33 (s, 3 H)

Chlorosulfonic acid (2.0 ml) was added with 1,2,3,4-tetrahydro-1,1,4,4-
tetramethylnaphthalene (1.00 g, 5.32 mmol) at 0°C and stirred for about 1 hour. The
reaction solution was poured into ice water and extracted with ether, and the organic
layer was washed with saturated brine, dehydrated over MgSO4 and then
concentrated. A crude product of Compound V-2 was obtained (1.50 g, 98%).
Compound V-2: 'H-NMR (400 MHz, CDCLs) 7.93 (d, J = 2.2 Hz, 1 H), 7.74 (dd, J = 8.6,
2.2 Hz, 1 H), 7.52 (d, J = 8.6 Hz, 1 H), 1.73 (s, 4 H), 1.33 (s, 6 H), 1.32 (s, 6 H)

Compound V-1 (200 mg, 0.93 mmol) and Compound V-2 (267 mg, 0.93 mmol)
were suspended in anhydrous pyridine (3 ml) and stirred at room temperature. After
2 hours, the reaction solution was added with water and extracted with ethyl acetate,
and the organic layer was washed with 2 N hydrochloric acid and saturated brine,
dehydrated over MgSO4 and then concentrated. The residue was purified by silica

gel column chromatography (ethyl acetate) to obtain Compound V-3 (50 mg, 12%).
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X-2 (para), 29% X-4 (neta), 43%il ALC13 \ ~~Br |) n-BuLi / ZnClz | 2)
Pd(PPh3)4 / |-4 X-1 (para), 99% X-3 (neta), 78% OH NaCH ~ , | Ol i Tpl80
(para), 24% Tpl90 (neta), quant 2,5-Dichl oro-2, 5-di net hyl hexane (1.73 g,
9.48 mmol ) and 4- bronobi phenyl (2.00 g, 8.58 mml) were dissolved in

met hyl ene chloride (10 m) and gradually added with al um num chl oride (63
T0) W N (ShlobhA%: SNELRME GG DMEDIE! 3B 15930h! LI SRS ANmYarsg
stirred for 7 hours at room t enperat ure, e m xture was’ poured into ice
wat er ands, @xg), 617C5Edi \m=t bo.meifyll Bner . (da; ude13 anel.7tig 1IoHpam2t(d, dy-e 3 \2cdz,
washed V\nttswat e{dIﬂl gdrochl or.i c aci d and sat rate brine, d&hydq,\ét ed
over MySdB). & ef THheeht He ddD, A4 (@ Hr b&dde. 405 ot Subdix1

obt ai ned g( )90 g, 99% . Conmpound X-1: 1H NWR (400 MHz, CDCLs) 7.53 (d, J
=8.6 Hz, H, 7.47 (d, J = 2.0 30 Hz,lH),7.43(d,J=8.6Hz,2H),
737(dJ 8.3 Hz, lH) 731(de 83 2.2 Hz, 1 H, 1.72 (s, 4 H,
1.33 (s, 6 H, 1.31 (s Anal for C2LH24NZQR ~ 1/ 4HzO C
(73.98% H (7. Q&%pomméé’ %’%mgo‘arﬁw elrpcrl Wﬂlﬂa‘ssﬂl"@?‘ ippehangl (3 migegd 8dhpound

X-1 (275 0 t 1.6 M

sol ugi on g(g n-%ﬁ%om %éxﬁ ﬁ)sE?Pel agt%gh% t}%ﬁgé@‘cﬂ%) ﬁgyg@%oﬁ%]sdtﬂ |rred for
30 m nut @actibl higdrlivho hade s cRe ethht D Nah)alrbeHlbA0 aOid azidnaxtedvtal wikh {thPO ny,
0.80 mml) dissolved in THF (2 m) and stirred at roomtenperature. After 1
hour, thécttabetaingdtbhe oreanie rvresagdirshed 3vith sajmgated brire. dohybatrd aved (152

: 0. 54 46 ﬂgp}é

gd sti r%{aﬁ%‘nﬁaﬁgﬁgﬁﬁﬁée.%& v p%ﬁg ouram}% eoir‘ﬁégg?%l%%w:o?e&?(ﬁ?n) was
added w tofg, w&hﬁf) aﬁﬁnﬁ%ﬁﬁ&(ﬂp&d Nglithy etlolvyd ri@e € (b, acabicte thiRe MG A Mh 4l tingy er
was washed wi th Ni(@ chloric_acid and _saturated brine dehydrat ed over

My S04 an@O’t"r‘ié’dl(?or’iHe Ml DMSG dedQlal 19aF (%18 554 (dadi 21Had gel

col um chponst Qgr t t@gein 1

chlori delﬁe)t ﬁ%llqgc%tgtabf/?ég@ 35@) 99@ (ﬁ t%l r?h )@n%?&hé@ Zal?d(f yézg?)?' 2CE,(I))r’rpound
X-2: 1H NMB (@40& I\n-IZHzCD(I{I)s)1671(664(fﬂ 1.214%s,8 H),Hz13 &, IO H); An&ﬂ Qaded. fdr = 12. 7,
2.0 Hz, 7,52-7.5 3741( 3 H, 7.36 (dd, J = 12. 4,
2.0 HZ) P2$25N608%q&65 955“2)‘ Hng)OfZQ N? 13.5% €5(§4§4?4;,I'I%47WC05(§,(3§9|’43)
1.36 (s, 6 H, 1.33 (s, 6 H Conpound X-2 (85 ng, 0.21 nmmol) was di ssol ved
in ethanol (8 m)) added with 2 N sodi um hydroxide (3 m) and stirred at
room t enxaaipls 6: Syithesis @f Kompsund Mps50eacti on sol uti on was nmade acidic with
2 N hydrochloric acid and extracted with ethyl acetate, and the organic

| ayer was washed with saturated brine, dehydrated over MySO4 and then
concentrated. The residue was recrystal I | zed from ethyl acetat e/n pexane to

obtain Corrpound Tp 180 (20 ng, 24%. ound kp 180: yell owogr %%Hgl e

crystals (gt C@@letgw;]zhex ne ~0rre @ porat @dac ~ (0 :
DI\/BOds, 30@ (_d,_.]_&g" g {d—I™ 10. H2 H)) 7.65
(d, J =8.3 2 H) pydie9 ( d, .6 Hz, 1 HR 7.45 (dd, 8.3, 1.6 Hz,

1H, 740(0‘8J 8.0 Hz, 1H)l,11.67(s,4H),131(s%H) 1.27 (s, 6
H) Exarrpl‘é-1211=te Wt hesi s of Conpowid (R5xrertBY), 93% Br onobi phermphd Rasrbeed¥%as a
starting Y(®&7+%l to synthesize CIHPRMEFINP*190 accor di ngPFURERE.AEE hod of
Exanpl e 20. Conpound Tp 190: white powder

Acid chloride VI-1 prepared from 3,5-di-t-butylbenzoic acid (550 mg, 2.00
mmol) was added with Compound I-2 (158 mg, 1.15 mmol), pyridine (10 ml) and one
piece of DMAP. After the starting materials disappeared, the reaction solution was
poured into 2 N hydrochloric acid and extracted with methylene chloride, and the
organic layer was dried over sodium sulfate. Then, the solvent was evaporated, and
the residue was purified by flash silica gel column chromatography (n-hexane‘ethyl
acetate = 2:1) to obtain Compound VI-2 (600 mg, 92%).

Compound V-2 (600 mg, 1.05 mmol) was dissolved in ethanol (10 ml), added

with 5% sodium hydroxide (10 ml) and stirred. After the starting materials
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31 (ethyl acetate/n-hexane), nelting point 140C ~ 1H NVR (400 MHz,
DMSO-ds, 30C) 7.75 (d, J =12.0 Hz, 2 H), 7.75 (bs, 1 H), 7.63 (dt, J =
4.4, 7.3 Hz, ,1 H, 7.60 (d, J =2.0Hz, 1 H), 7.53(d, J =4.9 H, 2 H,
7.45 (dd, J:8.3, 2.0 Hz, 1H), 7.40 (d, J = 8.3 Hz, 1H) 7.30 (d, J =
11. 8 Hz, 167(s 4 H, 31(5 6 H, 1.27 (s, 6 Exampl e 22:

Synt h f CO 00 ZB
N 05 | %z%’ eSO oRO98 o AL el s “’*'f°f§ G458 a@ém
18 )I\(I?OZ %‘(ﬁde ;VY){ X azg/éxt;ra{&&pw(% &h@ acekD¥ TPRA Ordahiclagkr waQ%rdld-odet X =

2- Br onp- 5odium gxlf@prm&msosv@tsv@qveppm hyFhastsidiel enepyfigbby ODS . 2

| Pd( PPha L, ved di th
(36 i Anaepleant dhbintaeiy Rucodllitely B & £ i Gl el R St T on
sol ution (Y\ﬁﬁmgdﬁ]@ﬁ) WGd’im?mfdd" BB i@ Rt Geldsi Qn@ﬁas‘(ﬁleghyl&l?e thBHQb/)n rhexane);
a

i mredi ately ded with M aqueous sodi um carbonate (28 m ) and refl uxed.
After 5. @ﬁbugyollttk?@&%a’enalo aled)| for iCorHadisOr 6J17€d 6% H GoTo%BeNd8P4tadre. The

sol vent S due was added with water and extracted
with eth l".‘m niéuo/e)&ﬁl(zggé" Eﬁg‘q’% removed by filtration, and the
filtrate was vvashed with saturated brine, dehydrated over MJyS04 and t hen

concentrated. The residue was purified by silica gel columm chromatography
(et hyl a@‘eftaauée i+ Penddaeisof Cog@pund TpbPai n Conpound X -1 (1.00 g, 35%.

3, 1 AT SR e Bl chopnT yEgh off me) dfgmbueff (7

H), 6.58 C(dﬁl ohnd IR 913|7izmg,11 60 o1t S yiridne & m1)3and ore giet¥of DMAP, wdre’0 (s, 4
H, 1.33 (s, |-4|‘F:f9 s, 6 H Conpound Xl -1 (497 ng, 1.96 mmol) was
di ssol veadded.T tgmthﬂ S)tarta@mmtw@h dzsappeanyistieutepotion folutiBn Was(pRuger mol )

added t o 8GR isheIRres AR DR ot i Ry g iR, AR SRt 1.
was dried over sodium sulfate, and then the solvent was evaporated. The residue
was purified by flash silica gel column chromatography (n-hexane:ethyl acetate = 2:1)
to obtain Compound VI-4 (500 mg, 80%). Compound VI-4: 1H-NMR (400 MHz,
CDCls) 9.00 (s, 1 H), 8.47 (s, 2 H), 8.39 (s, 2 H), 8.12 (s, 1 H), 8.03 (s, 1 H), 7.70 (d, J =
12.1 Hz, 2 H), 7.35 (d, J = 12.1 Hz, 2 H)

Compound VI-4 (500 mg, 0.81 mmol) was dissolved in ethanol (6 ml), added
with 5% sodium hydroxide (3 ml) and stirred. After the starting materials
disappeared, the reaction solution was poured into 2 N hydrochloric acid (30 ml),
made pH 2 and extracted with methylene chloride. The organic layer was dried over
sodium sulfate, and then the solvent was evaporated. The residue was purified by
ODS flash column chromatography (acetonitrile:water = 1:1) to obtain Compound
Tp60 (160 mg, 53%). Compound Tp60: light yellow prisms (methanol); melting point
149-150°C; 'H-NMR (400 MHz, CDCls) 8.33 (s, 2 H), 8.09 (s, 1 H), 8.05 (s, 1 H), 7.71 (d,
J = 11.3 Hz, 2 H), 7.38 (d, J = 11.5 Hz, 2 H); Anal. Calcd. for C16HsN103Fs C (50.94%)
H (2.40%) N (3.71%) Found C (50.87%) H (2.70%) N (3.44%)

Example 8: Synthesis of Compounds Tp80, Tp82 and Tp84
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dissolved in THF (4 m) and stirred at roomtenperature. After 1 hour, the
reactiron solution was added to a solution of Conpound I-4 (370 ng, 1.30
mol ) and Pd(PPhs)4 (75 ng, 0.065 mmol) dissolved in THF (6 mM) and stirred
at roomtenperature. After 1.5 hours, the reaction solution was added with
wat er and extracted with ethyl acetate, and the organic |ayer was washed
with 2 N hydrochloric acid and saturated brine, thydrated over MySGa and

then concentrated. The residue was purifi ed by ash silica gel colum
chromato hy giﬁbﬁlyl acet at e) to obt 2 ng, 199 .
, —31 4d - 12.7, 2.0 Hz, 1

Conmpound

H, 7.71g82 = 1.72)Lg,ndlﬂe/bwm71-59 ) 2110.3, 1. 78/ 1 H), 7.54 (dd,
J=8.3 1.9 H, 1H), 7398247/1 H, 1.H)., 7. . J =3.7 H, 1H),
7.12 (d, J = 10.5 Hz, 00 (d) J =129 11, 707 (d J = 3.7
Hz, 1 H), 3.89 (s, 3 H), 166(s 4H, 1.31 (s, 6 H, 1.264s, 6 H)

4 n)) added

Compound XI-2 (135 ny, O. 356rm) as dissolved in etan
with 2 N spdiaom hydr ox| @ d stirred-al roo

hour s, fmm—vvaé-'e X ea t he-TesPdue )
hydr oxi de. 2 BFE p % V\Ere coI | ect ed by @@ i

washed with etstyl acefate. ‘&he crude crystals were gﬁnded in water, and
t he suspensi on was nade aci 2with 2 N hydrochl oric 28Yd and extract ed
wth ethyl acetate. The orgapiigndrayer was washed with saturated brine,
dehydrated over MySO4 and then)eqpeeatrated. A crude product of Conpound
Tp200 was obtai ned (19 ny, 2) Conpound Tp200: orange powder

(et hanol /water)~ melting p0| nt 173G~ 1H-N|\/R (400 VHz Dl\/BOds SOC) 7.91

ure. After 2
th 2 N sodi um
and sufficiently

(d, J =12.0 Hz, 2 H), 7.70 ¢d, , 755( 8.0, 2.0
Hz, 1 H), 7.38 (d, J >& 3 b eH(i , 7.16 (d, J
= 3.7 H, 1 H, 7.08 _§7Hz 132(s 6 H),
1.26 (s, 6 H~ Anal. f. for 025H26CB ~ 1I4 (79.23% H (7.05%

Found C (79.43% H (7. 12%-I§mampl e 23: Synthesis of Gegpound Tp210
2- Thi opheneboronic acid was used as a starting material to synthesize
Conmpound Tp210 according to the nethod of Exanple 22. Corrpound Tp210:

| dl /
TH VR (400 W50 DRRePab Aot E i T hatong 2 asiolth agha (1005 7_ 5 ¢
|('|Z) 1 H) BOE éﬁaoﬁ)dwas]sus‘})gn@ed% thlor@l:ch?orf’d% Qd% %ZD‘]anﬂ a?hh%drchszbe'(ﬂ%ené-(zlg)bmlﬂ 3;

(s, 6 H) and, refues] bsehem)tmgAnaﬂfter@hws ﬂwrSOBEF@Hmap@a(ﬂ% a@dothe [Heqiduy 199

Found C (76. 849 the s of oun 250 Br C~
Wars < Wi Wbl Pa Rt bi IR GGl ISR SuRben B RS T o100 o
OO ~ 3 @&hd\éa(@bi 013 % dled lwi2h §R< 2R cE vBDMWP aRAhalang 109°©0 gﬁterlilhéufnml )

and 2, 5- dlchloro 2, 5- di met hyl hexane (2.92 g, 15.9 mol) were suspended in
an hydr oushmahybeneluéi?maajedd(eﬂ&vm)Waéﬂlda defdacied with metistenathloridele under

e mixt 0P8 DESTHH00H et e Merohodt - N PGt bR st ot & hfiled Brinke o

W th et hybhpd@ted @uerM@B@h@n@f&&m&cém@wedwa%msmde Wb BuWdle@ by $@éaUr at ed
aqueous sodi um hydr ogencar bonat e and saturated brine, dehydrated over MSCa

and then gemvé@nprcar@aatozmlmﬁgdyleﬁytettem@thﬁpee S}aigpiéﬁ&ehz )rtoeﬁ)herl and t he
| nsol Ul Bogo i WP B 63 DY cbbpbLal VoM. RN ISP Egne R at od

and puri 8By i cd gei “€aY unmi®CRP oat ograp exaney to ob

Eigrrpgugdépﬂ 2014, 21 88 79978 %%H) @mm(qunai _>§ B-4.0 %1%7(860@ B/sz 2@@8}){) 7. 9f1J

H , 17(5t§o(deJ 83.42.0 Hzy IHE) 71413«1 IE &Pé é@)l 1208 340 b, 38H)( s? 386<<1H)I 81338 (s,
6 H CO”EP,QCh)?,(H!.‘zgl(bé??@ 119 12; 2 ™0 "Aen A 5501 ), N33t 6 @D, Higk (s2dded

6 H), 1.31 (s, 6 H), 1.29 (s, 6 H)

Compound VII-1 (6.96 g, 12.3 mmol) was dissolved in methylene chloride (40
ml) and ethanol (40 ml), added with 2 N sodium hydroxide (30 ml) and stirred at room

temperature. After 20 hours, the reaction solution was made acidic with 2 N
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with n-butyl lithium (1.6 Msolution in hexane) (2.35 m, 3.77 mol) at
-78C and stirred for 30 mnutes. This solution was added to a sol ution of
zinc(ll) chloride (342 ngy, 2.51 mmol) dissolved in THF (4 m) and stirred
at roomtenperature for 1 hour. Further, this solution was added to a

sol ution of Compound 1-4 (415 ng, 1.67 mmol) and Pd(PPha)n (96 ngy, O. 08

| di t t Af t
moors % e rotianheldBnd iRt BosR Y F R RS SRARRAR Gy HaTREd o ¢
et hyl aC %hﬁ{ @atu@%dtmﬁleoﬂ%ﬂ'OQell RS0 Yad ther Q@ﬁjce\fﬂtltarﬂed? M hydhes bk ekiedeaci d

and saturated brine, dehydrated over MySO4 and then concentrated. The
resi due wasdystiof ﬂ‘p&@j aby 5§68, a8Hetiahydro-56|8, 8 0¢ tuame thyl Cred pdgrheip ayid( Gt 3dyg in

t at t bt d. Xl 219 dX||- 2. 1H NVR
o0 M OB aGa benged (RS ritties GAsd was FRmveie anvasous T D g
(d, J = %gﬁilh%—ez(%) i) ana azétlé gﬁihyd]r(ld:e &Bo. Ig].) a%dzstl'zl%ed ;-t 1"(90’111 gerﬁl]?erzuﬁ'% (m 2 H),

7.17 (d, 3 H, 1.74
(s, 4 H Afiler:27hc(lsr;s, the slel)ve@omwwdpoqateiu(xd_@(xedgcedmnﬁesurm)ar)d Wmeremcbeol ved

i n et hanol 2 sodj um h dr oxi and stirred at
700 Art drsa e oo ds gl BpT SRl PP aRe et e o et BRENIAR added
with 2 Negpgidam DMeFEoshEs, CompHhAd GTERILY2¢e08%) . CoMps A SVITINCHCNYA al s
were collected by filtration, and this salt was suspended in water, nade

aci di ¢ wi(400 MHy, Iﬁi,ﬂﬁldcﬁBbl(blcs AcHY Tafvd(de Xt a6tHd WWH),I7.84 (i, Jac@8a . Hahke

Chen contniraitier ML EAIAL br stk Tr8cain i -TRona ddobt i et as

62% . Conppu@rds ED29@4 i@, vellowEraly crystals (ethyl acetate/n-hexane)~
nel ting point 192C ~ 1H NVR (400 MHz, DMBO-ds, 30C) 8.03 (s, 1 H)) 7.95 (s)

1 H, 7.90 (s, 1 H, 789(dJ 9.5 Hz, 1 H, 7.78 (d, J = 11.9 He, 2H)

11.
I’ 3(7) Egd 1‘% Eo%omapnzéﬁ ‘&20‘9I P& lééslﬁ%%zw ?1@3317%%“ He?‘vykgwajlﬂ%e}%

(83 499 ofl) bdd éa%nolﬁwralne ad@d WYWRLDRSIoRih h?@f@@&@‘(jw_rxﬁﬁ@ﬂd@rrﬁ'hﬁnﬁh OEt
KzC03 | ~ S~OEt P- PAs ~ ~ \ OFt 81@63%SXIII-1XIII-21)nBuL|/

ZnCl z O\/éemla@atm)e P@(fmr%;\@rs tlhe4reacmorsscﬂut1®1 q@s mad® gcidiel W@ 8P X | | -

Tp260 5, et rahydr ht ha net hi ol 5

250 ae Mhth e pbd sRtantti R e Shrthee. S RN B TR e Yﬁ%ﬁﬁb% bonat e
(691 nU, wAt6atiwRed 1AL, BERFIIAERL Hed ANYSE/ s et R68dtkate td5hMin a29EdaMD!
3.00 nmol) at roomterrperature and stirred at 140C . After 3 hours, the

react i on psedust o6 BpHR1£2.80 6| BHOY. 0 ’IPP@@nilgleﬂ'rﬁéloa‘t gnady crydthde (mpthanoBi @pltaraj

Cat ur at cdontips A M B Eeb gty CRIAT L el Bl B, MRSt i e

purifi ed by 14 kagh osH),icsu GRI Je08 2, ahs BIZRY ¢DY apkYd( BEMR/E HBCeBL ¢:38-(@exane
= 1:16) to obtain Corrpound Xill-1 (677 81% Conmpound XIT1-1: IH NWR

(400 Nz J THELS2 2 Bh (# (3 43021631, Gﬂ)H} 31%s, B H}ichna). Galgd ForigzHesNDs 7. 15

(dOI J ‘gﬁﬁ? 192/3)21{"%’114&'59(32;‘1.1_@41?%} d 7&55‘59){%’75217@“‘5;?&) (1q66J(; 41I-|)|_|,Z

126(56 , 1.25 (s, 6 H), 119(tJ:71Hz 6H)CorrpoundXIII-2

(673 nmg, 2.00 nm]) was dissolved in toluene (2.5 nm), added to PPA (2.0 Q)
and stirred at (6044, t3érm& %Eﬁlﬂlehé’aﬁé@é@lPéﬁl%Pdﬁ%ﬁe and segspded i r oom
t enper at H¥ir (?(}Iﬁiﬁd ’Wl ;[1e1rna a%téawp%eeo&fp E(Q&?k}gt&’il )he
organic Iayer was washed ?Pl ura rine Pl ed over S hen

concent r @igdlvedhg D‘MFI(dh&ﬂ) was sﬂblfeldfdtadoﬁytefdpasitu% | | £RegEd nﬁﬁ)tllﬁdmhe
chromat ogr aphy (nethyl ene chl oride: n-hexane = 1: 10) to obtain Conpound

XI |1-2 (Zearcting, sobdign wepapderhuitk methyl iofidqfpRl mibandplirredpeiragm7. 82 (s, 1
s (<! hipphidbe  Retdh dofpjacfe 38 pllfenioh, Blyuic B8 hlasd vy Yyebingt OV

mol ) wasxthased wehl nidthyldhe @Rloﬁﬂd)e Addedgarit lhyar Wab WMshed wiitlosntatatad BuLi (
1.19 mmol)) in_hexane (0.7 at_ -78C and stlrred for 30 mnutes. This

sol ut i on bREe: defpdrated ‘a’eéé’i&ﬁ(%ﬁ?dz‘ihr‘?é‘ CORPOLFed( Tb%rwgduwwpwﬁm‘ by

di ssol ve %gle our, the
reacti onqlsao S%Iﬁgnée{%/ﬁ@uadﬁ aﬂ‘-otﬁl tglt%grrgg?ﬂﬁt%gp&%& oun II-1 ?5% btéuh ng, 0. 52
mol ) and]dﬁq;(olalﬁkia)ﬂl 3((306 g, 68%026Compbyndi S’SDBV&D‘NMR'K&IFO Vi Ha] DMSBQtdst i rred
at room t enper at After 3 hours, the reaction sol utlorz was added with
wat er andOG 2 {bd e . Reidde = rla 1thB2of §Ani d0IldyLr e ifedhed
with 2 N hydrochloric acid and saturated brine, dehydrated over MyS04 and
t hen concentrated. The residue was puri?d ed by flash silica gel colum
chromat ogr aphy (net hyl ene chloride:ethyl acetate = 2:1 and et hyl

acetate: n-hexane = 2:1) to obtain Conmpound Xl 11-3 (34 ng, 15% . Conpound
XI11-3: i HNWR (400 MHz, CDCLs) 7.75 (s) 1 H), 36




7.72 (s, 1 H, 7.71 (dd, J = 12.7, 2.0 Hz, 1 H, 7.43 (s, 1 H), 7.43 (dd, J
= 10.5, 2.0 Hz, 1 H, 7.30 (d, J,=12.7 Hz, 1 H, 6.82 (d, J = 10.7 Hz, 1
H, 3.99 (s, 3 H, 1.75 (s, 4 H, 1.36 (s, 12 H Conmpound Xl I11-3 (32 nyg,
0.085 mml) was dissolved in ethanol (2 m)) added with 2 N sodi um
hydroxide (1 m) and stirred at roomtenperature. After 3 hours, the

reacti on,;so i,QN: Was d chqi a h oghl.gri Cj n tracted
wth et adaddre i B RaBey dainet Fyer e ShatRadbuf e s B A o e,
dried ovey, eMISQ0RGH6tHden concentrated. A crude product of Conpound Tp260

was obtained (32 ng, quant). Conpound Tp260: brown prismatic crystals
(ethyl acetate/n-hexane), nelting point 172C ~ 1H NMR (400 MHz, DWVBO- ds,

300 7.91 , 7 ] = 0 Hz,, 2 . . 78. 1 , .74 , 1
T3t 5 ytotbhuda B8 G199 e, 035m0 s isqolsdPial gt il fheh®
Cal cd. f QithOZ NEARLD Hydeoid® (7 8T) addl §0red %t rbOHAEmbetalird 9N tdd A BofiY) Test

Exanple 1: Test for induction of cell differentiation in HL-60 cells For
each of theresstiposaidionfwashwmadk aeigicewith2cNihydrédloninacidiangd exttacted with

diff ti,ati i ned .f h al .and i i I ith 1
10— W of URes e SRR g T e el TeBor PRt gttt ouh
Unexan nagsgRubl e Qanbdsekaba t9\obtat SHek6e FRA4Y! dOBFS2 (i iy, akhe) on of

the cells of promyel ocyte | eukema cell strain HL-60 into granul ocytic

series cdPPg Night wedlowrsenlyeatypatselnashylene shisrisgi e hexatedngeltinece aetatid € ment
f abili i | o l,i i i 0 f
ai 11 or ent AR GOPAE el SO 4iTpd €} 80 574 08 1AL AR SN0 R g 11 om

NBT reducd)j prodld,|J £.0, B8O, i $D)a7.0et@ WwEd. LN gDSy.01h@t Jenfmaees2ant i ons
of retinoids, and the concentrati ons -6 nean that each

of -8, -7 and
conmpound 3viRs(saddldl a8 (®dhHbnk: tats 618, 81971(sx6 10 Anal. Chlod. far CasRedhi®s1 x 10' s

Theo Tood AL LT B Beh FTISHAL D SR BN BTV 4015 e
Tpl55 Tpl60 Tp 170 Tpl75 Tpl80 Tpl90 Tp200 Tp210 Tp250 Tp260 Ratio of cells

for which differentiation was induced by each conpound al one (%
Concentration 5.6,7,8Tetrahydro-3,5,5,8,8-pentamethylnaphthalene-2-carboxylic acid was

.8_70.60,56,82,92.11. 82. 82. .31..51..30,.91. 62. .37260.51. 20. 750, ..20. 70
95, 00, aibap e stingiaatiiat bo 85ieBgeie oSG tyRt i (RS SRe pital PRy Wi 0 T
1. 632214086 for T hndOTpBd. 3 T382: [{ghtSrellod powaleDy drydtdls Zthefhyderd6 46 67 9 0.3
14 6.4 70 69 40 60 62.5 32 2.3 25 0

chloride/n-hexane); melting point 206°C; 'H-NMR (400 MHz, CDCls) 7.72 (d, J = 12.0

Hz, 2 H), 7.45 (bs, 1 H), 7.41 (S, 1 H), 7.37 (d, J=12.0 Hz, 2 H), 7.20 (S, 1 H), 2.46 (S,

3 H), 1.70 (s, 4 H), 1.30 (s, 6 H), 1.29 (s, 6 H); Anal. Caled. for C23H27NO3 C (75.59%)

H (7.45%) N (38.83%) Found C (75.49%) H (7.50%) N (3.64%)

Example 9: Synthesis of Compound Tp88

3-(1-Adamantyl)-4-methoxybenzoyl chloride was used as a starting material
to synthesize Compound Tp88 according to the method of Example 6. Compound
Tp88: light yellow powdery crystals (ethyl acetate); melting point 142°C; 'H-NMR
(400 MHz, DMSO-ds, 30°C) 10.16 (s, 1 H), 7.83 (dd, d = 8.6, 2.2 Hz, 1 H), 7.73(d, J =
2.4 Hz, 1H),7.72(d,J =12.2 Hz, 1 H), 7.22 (d, J = 12.2 Hz, 2 H), 7.08 (d, J = 8.8 Hz,
1 H), 3.88 (s, 3 H), 2.07 (s, 6 H), 2.05 (s, 3 H), 1.74 (s, 6 H); Anal. Calcd. for
C25H27N104 - H20 C (70.90%) H (6.90%) N (3.31%) Found C (71.19%) H (6.94%) N
(3.31%)

Example 10: Synthesis of Compound Tp90
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0 36 11 56 55 Ratio of cells for which differentiation was induced by each
conpound in conbination with 1 x 10'i Mof HX630 (% Concentration

8.7 61.21.23532.95.64.63.72.42.13. 3782. 52. 3201. 82. 522. 221. 237. 88285791. 974
21589902. 614621. 52. 1433. 60. 8400. 80. 51. 78993664. 17848275776691833. 5854098050
6889788184900. 52. 31032332. 72. 633779050779550649191918479918367 | ndustri al
Applicability e C f resent .Jnventi,on have retinoid actions
and are useful @3(5362 ([ \?%Q?aﬁl (raéc(’jlgé%eljl%g tgfra#g&#@gﬁgntthg? nofgy FEY elrclta'lc{/dcej or

t her apeuthleride &adssat isthe 3tartingl hagErial Ao g@fthesied CynPossaTp90RdcRERR 1o f Or
suppressing action of a physiologically active substance which binds to an

i nt r anuc Feaametkadeqft Bvanirle §n giCoqronnd fp9PiveHamuet warystalselotanolmpter) ami | y
to exhibit . the physi,Q-QgicC ' 3 What., o ' K conmpound
repr esent eeéh%%/p lﬁ’)eésif4 gl ’oﬁﬁ@%g@gﬂ\gﬂzf @M rrsu(?(\ge’(q(%é)or%'ghg%ﬂtﬁf'ﬁe‘gzeglef] RL -- O
R2 Ar | ~1¥.2R3;,R4H), 7.56 (d, J = 15.6 Hz, 1 H), 7.56 (s, 1 H), 7.34-7.42 (m, 2 H), 7.25(d, J =

12.2 Hz, 1 H), 6.75 (d, J = 15.9 Hz, 1 H), 3.65 (s, 4 H), 1.27 (s, 6 H), 1.25 (s, 6 H); Anal.

Calcd. for C24H27N103 * 1/4H20 C (75.46%) H (7.25%) N (3.67%) Found C (75.47%) H

(7.31%) N (3.59%)

Example 11: Synthesis of Compound Tp93

cl
2
xCOOH 1) SOCl, XN
2) pyridine/ DMAP / IV-1 H

9.2% Tp93

|

(E)-(5,6,7,8-Tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yDacrylic acid (355
mg, 1.45 mmol) was suspended in thionyl chloride (1.73 g) and anhydrous benzene (5
ml) and refluxed. After 2 hours, the solvent was evaporated, and the residue was
added with Compound IV-1 (400mg, 1.45 mmol), suspended in anhydrous pyridine (5
ml), added with DMAP (53 mg, 0.44 mmol) and stirred at 100°C. After 20 minutes,
the reaction solution was added with water and extracted with ethyl acetate, and the
organic layer was washed with 2 N hydrochloric acid and saturated brine, dehydrated
over MgSO4 and then concentrated. The residue was purified by silica gel eolumn
chromatography (ethyl acetate:n-hexane = 1:1) to obtain Compound Tp93 (48 mg,
9.2%). Compound Tp93: yellow prisms (ethyl acetate); melting point 241°C; 1H-NMR
(400 MHz, DMSO-ds, 30°C) 10.05 (s, 1 H), 7.99 (d, J = 11.0 Hz, 1 H), 7.91 (dd, J = 11.0,
2.2 Hz, 1 H), 7.60 (d, J = 16.1 Hz, 1 H), 7.568 (d, J = 2.2 Hz, 1 H), 7.55 (dd, J = 13.2, 2.2
Hz, 1 H), 7.36:7.42 (m, 2 H), 7.24 (d, J = 13.2 Hz, 1 H), 6.78 (d, J = 15.7 Hz, 1 H), 1.65
(s, 4 H), 1.27 (s, 6 H), 1.24 (s, 6 H)

Example 12: Synthesis of Compound Tp95
(E,E)-5-(5,6,7,8-Tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yl)-2,4-
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wherein Rl, R2, R3 and R4 independently represent hydrogen atom a Cl-to
al kyl group (said al kyl group may be substituted), or a Cl-s al koxyl group,
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group), or a halogen atom 2. 'Fhe conmpound or salt thereof according to
claim1l, wherein R4 is hydrogen atomor a Cl~s alkyl group, Y is hydrogen
atom hydroxyl group, a C 1-s al koxyl group, hy ZI no group, or a hal ogen

atom 3. d| ament conprising the cowgpound e physi ol ogieal |
acceptabl hé@f_@ﬁf‘ﬁfﬁg_ﬁ,o cl @ or Jﬁi%s_& cament

accordlno Ia|m:3 N /cht | Sge4iSed as ggent for @uppre55| tion of a
phy5|olog|cally active substance which binds to an intranucl ear receptor

bel onging to the intranucl ear receptor supé? fanlly to exhibit a¥!
physi ol ogi cal action. 41

. A9hS. ALU. A9s. A9. A9s. ALA. A9. AL. .A". A'h. ALOME. s. A". ADL. AL. A" . s. ALsolA' s. AL" . A
S.A.A.A.s.A. . A.A.As.A.As. As.g - ALAs. A9" . A's. AL.. oPLs. A AL

Yf8l I é&:%'ﬁ) Bd(PPh3),Cl, / Cul /Et;N | P o NaOH P
e W;nrqz—ijwta-]—m cglsahed] cal ca ca’]‘m']g'(cﬂ’]
] ca] ca] ca] ca] ca] ca] cal ca] ca] 1"@ Ta] ca] cTa! %f]“ ) *0

ca] ca] ca] ca] ca
8889999' 9*9(0_9b9

$9z99999999:

- {upkfa\W ca] ca] ca] ca] ca] caV] ca] caﬁﬂna] caV] ca] ca] ca] ca] cahgapcal ca] ca] ca] ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c ' "R Ui: TuIVIIIIiiiiin ) 24K P
>ADEEG

HYKbKKzupkf a\ W ca] ca] ca] ca] ca]’ d%’]*&a ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] caVlca] canNkiHpLLLLLLMI 7 PQ/RXRRS$
SyTX\\\ =] }xsnid_ZU] ca] ca] ca] ca] ca] ca] U] ca] ca]
cal] ca] caU] ca] ca] cal] ca] cal] cq] ca] caj, ; q vV, “al acdMiVv
dgk( m mmxnl nunznnnnn} xsmhb] Xid cal] cay] ca]onm.l] ca : /a] ca] cal ca] ca]
ca] ca]ca] ca] ca]ca]ca] cal ca]c ‘ﬁ[ﬁ ca] cal] ca] cattc®] cla ayl ca
nNNNNNNooo_or sksst 6.6%

t Ku\uuuWwy| <| Bl plyl||]]|]|wgl ga\ \imd46ZU] U] ca] ca] c*a] ca] cal] dal48a] ca] ca] ca] ca]
cal ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] cal] ca] ca] caU] ca] cal] ca

L1111 ]]C29$8AH]I" dl p} xr ngb\ W d_ZU] U] cadheal cal] ca] cal] ca] cal] ggl cal] ca] ca]
ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] c aU] ca] ca] ca] ca] caUle={ ca

#dU{ | voi c\ Vi b\ Wd PAVEYR,ca N
UV] cal] ca] ca ] ca galca 5 ca ca] ca];g,/aU] ca e@ ca] €al ca] ca] ca] ca]

ca] ca] ca] cal ca( 7<KP

VIII-3 Tp150

2-Bromo-5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalene (3.00 g, 11.2
mmol) and copper iodide (237 mg, 1.12 mmol) were dissolved in triethylamine (25 ml)

under an argon atmosphere. The reaction solution was added with TMS acetylene

(3.31 g, 33.7 mmol) and Pd(PPh3)2Cl2 (786 mg, 1.12 mmol) and stirred at 70C. After
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acetate, and the organic layer was washed with saturated brine, dehydrated over
MgSO4 and then concentrated. The residue was purified by silica gel column
chromatography (ethyl acetate:n-hexane = 1:50) to obtain Compound VIII-2 (700 mg,
94%). Compound VIII-2: 'H-NMR (400 MHz, CDCL3) 7.44 (s, 1 H), 7.26 (s, 2 H), 3.01
(s, 4 H), 1.27 (s, 6 H), 1.26 (s, 6 H)

Compound VIII-2 (136 mg, 0.64 mmol) and Compound II-2 (160 mg, 0.61
mmol) were suspended in triethylamine (6.0 ml) and bubbled with argon to attain
sufficient substitution. This suspension was added with Pd(PPhs)2Clz2 (112 mg, 0.16
mmol) and copper iodide (30.5 mg, 0.16 mmol), further bubbled with argon and stirred
at room temperature for 24 hours. The reaction solution was filtered through Cerite
and extracted with ether, and the organic layer was washed with saturated brine,
dehydrated over MgS0O4 and then concentrated. The residue was purified by flash
silica gel column chromatography (ethyl acetate:n-hexane = 2:1) to obtain Compound
Tp141 (171 mg, 81%). Compound Tpl41: yellow needle crystals (methylene
chloride/n-hexane); melting point 139°C; 1H-NMR (400 MHz, DMSO-ds, 30°C) 7.50 (d,
J =1.7Hz, 1 H), 7.41-7.46 (m, 2 H), 7.37 (d, J = 8.1 Hz, 1 H), 7.28 (dd, J = 8.1, 2.0 Hz,
1 H), 7.02 (d, J = 13.0 Hz, 1 H), 6.97 (d, = 11.0 Hz, 1 H), 3.89 (s, 3 H), 1.65 (s, 4 H),
1.26 (s, 6 H), 1.25 (s, 6 H); Anal. Caled. for C24H2602 C (83.20%) H (7.56%) Found C
(82.93%) H (7.63%)

Compound Tp141 (125 mg, 0.36 mmol) was dissolved in ethanol (8 ml) and 2
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10L" 10%& r€3 ctio¥lsol®¥on &aé hrade' a%Qﬁ/&w(n)h'Z N hydrochloric acid and extracted with ethyl
acetate, and the organic layer was washed with saturated brine and dehydrated over
MgSO4 and then concentrated to obtain a crude product of Compound Tp140 (123 mg,
quant). Compound Tp140: yellow needle crystals (ethyl acetate); melting point
182°C; 'H-NMR (400 MHz, DMSO-ds, 30°C) 7.53 (d, J = 11.7 Hz, 2 H), 7.48 (d, J = 1.7
Hz, 1 H), 7.36 (d, J = 8.1 Hz, 1 H), 7.26 (dd, J = 8.1, 1.8 Hz, 1 H), 7.09 (d, J = 11.7 Hz,
2 H), 1.64 (s, 4 H), 1,25 (s, 6 H), 1.24 (s, 6 H); Anal. Caled. for C23H2402 C (83.10%) H
(7.28%) Found C (82.83%) H (7.42%)

2-Bromo-5,6,7,8-tetrahydro-3,5,5,8,8-pentamethylnaphthalene was used as a
starting material to synthesize Compound Tp145 in the same manner as that used for
Compound Tp140. Compound Tpl45: yellow prismatic crystals (methylene
chloride/n-hexane), melting point 137°C; tH-NMR (400 M Hz, CDCls) 7.62 (d, J = 12.0
Hz, 2 H), 7.42 (s, 1 H), 7.30 (d, J = 12.0 Hz, 2 H), 7.16 (s, 1 H), 2.43 (s, 3 H), 1.68 (s, 4
H), 1.284 (s, 6 H), 1.278 (s, 6 H); Anal. Calcd. for C24Hz2602 C (83.20%) H (7.56%)
Found C (82.92%) H (7.73%)

Example 14: Synthesis of Compounds Tp146 and Tp149

Compound Tp141 (332 mg, 0.96 mmol), methanol (2 ml), water (2 ml) and 80%
hydrazine hydrate (2 ml) were heated on a boiling water bath for about 10 minutes.
The reaction solution was left stand for cooling to room temperature and then cooled
with ice, and the precipitates were collected by filtration, sufficiently washed with
water and dried under reduced pressure to obtain a crude product of Compound
Tp146 (299 mg, 90%). Compound Tp146: 1H-NMR (400 MHz, DMSO-ds, 30°C) 9.19 (s,
1 H), 7.48 (dd, J = 11.5, 1.7 Hz, 1 H), 7.41 (d, J = 1.7 Hz, 1 H), 7.36 (dd, J = 12.2, 1.7
Hz, 1 H), 7.32 (d, J = 8.3 Hz, 1 H), 7.21 (dd, J = 8.0, 1.7 Hz, 1 H), 6.99 (d, J = 11.2 Hz,
1H), 6.74 (d, J = 12.0 Hz, 1 H), 5.00 (bs, 2 H), 1.64 (s, 4 H), 1.25 (s, 6 H), 1.23 (s, 6 H)

Compound Tp146 (250 mg, 0.72 mmol) was suspended in acetic acid (1 ml)
and water (4 ml) and refluxed by heating. The suspension was added with a hot 10%
copper sulfate solution (8 ml) and stirred. Thirty minutes after ceasing of the gas

generation, the reaction solution was cooled to room temperature and extracted with
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Example 15: Synthesis of Compound Tp150

Compound Tp141 (80 mg, 0.23 mmol) was dissolved in ethanol (5 ml) and
added with Pd/C (20 mg) to perform catalytic hydrogen reduction at room
temperature. After 2 hours, the reaction solution was filtered to remove the
insoluble matter, and the solvent was concentrated. The residue was purified by
flash silica gel column chromatography (ethyl acetate:n-hexane = 2:1) to obtain
Compound VIII-3 (35 mg, 43%). Compound VIII-3: tH-NMR (400 MHz, CDCLs) 7.23
(d,d =8.3 Hz, 1 H), 7.22 (d, J = 11.0 Hz, 1 H), 7.14 (dd, J = 12.4, 2.0 Hz, 1 H), 7.00 (d,
J =2.0Hz, 1H), 6.94 (dd, J = 8.1, 2.0 Hz, 1 H), 6.85 (d, d = 10.2 Hz, 1 H), 6.64 (d, J =
10.5 Hz, 1 H), 3.92 (s, 3 H), 2.83 (s, 4 H), 1.66 (s, 4 H), 1.27 (s, 6 H), 1.22 (s, 6 H)

Compound VIII-3 (34 mg, 0.097 mmol) was dissolved in ethanol (2 ml), added
with 2 N sodium hydroxide (1 ml) and stirred at room temperature. After 12 hours,
the reaction solution was warmed to 70°C and further stirred for 6 hours. The
reaction solution was made acidic with 2 N hydrochloric acid and extracted with ethyl
acetate, and the organic layer were washed with saturated brine, dried over MgSO4
and then concentrated to obtain a crude product of Compound Tp150 (28 mg, 86%).
Compound Tp150: light yellow scaly crystals (ethanol/water), melting point 138°C; 1H-
NMR (400 MHz, DMSO-ds, 30°C) 7.29 (d, J = 11.5 Hz, 2 H), 7.19 (d, J = 8.3 Hz, 1 H),
7.12 (d, J = 11.7 Hz, 2 H), 7.05 (d, J = 2.0 Hz, 1 H), 6.96 (dd, J = 8.3, 2.0 Hz, 1 H),
2.70-2.85 (m, 4 H), 1.60 (s, 4 H), 1.20 (s, 6 H), 1.17 (s, 6 H); Anal. Calcd. for
C23H2s02 * 1/4H20 C (81.02%) H (8.42%) Found C (80.85%) H (8.28%)

Example 16: Synthesis of Compound Tp155

1-Bromo-3,5-di-(tert-butyl)benzene was used as a starting material to
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o[ L#10% &'l\&% DEEEE,ES; HYK U4I 9°1"10% & (2 9°10% & g Qf g)H
O-de, 30°C) 7.60 (d, d = 11.7 Hz, 2 H), 7.45 (t, J ='1.7 Hz, H) 7.36 (d, J = 1.
2 H), 7.16 (d, J = 12.0 Hz, 2 H), 1.29 (s, 18 H); Anal. Calcd. for C23Hz602 C (82.60%) H

(7.84%) Found C (82.46%) H (7.93%)

Example 17: Synthesis of Compound Tp160

0
@N}h 1) H,80,/NaNO, @N_.N@
2) NaOH / tropolone

23% Tp160

2-Amino-5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalene (102 mg, 0.50
mmol) was added with 30% sulfuric acid (2 ml) and heated with stirring. Soon after
the compound was dissolved, the solution was cooled with ice. The reaction solution
was added with sodium nitrate (70 mg) and water (2 ml) and stirred. Then, the
solution was added with a solution of tropolone (70 mg, 0.57 mmol) dissolved in 10%
sodium hydroxide (2 ml) and stirred. After the reaction was completed, the reaction
solution was poured into water and extracted with methylene chloride. The organic
layer was dried over sodium sulfate, and then the solvent was evaporated. The
residue was purified by ODS flash column chromatography (methanol) to obtain
Compound Tp160 (38 mg, 23%). Compound Tp160: red needle crystals
(methanol/methylene chloride); melting point 185°C; 'H-NMR (400 MHz, CD3sOD) 8.21
(dd, J = 1.6 Hz, 10.7 Hz, 2 H), 7.90 (d, J = 2.0 Hz, 1 H), 7.65 (dd, J = 2.0 Hz, 8.4 Hz, 1
H), 7.49 (dd, J = 1.3 Hz, 10.5 Hz, 2 H), 7.45(d, J =8.4 Hz, 1 H), 1.74 (s, 4 H), 1.37 (s,
6 H), 1.33 (s, 6 H)

Example 18: Synthesis of Compound Tp170

3,5-Di(tert-butyl)aniline was used as a starting material to synthesize
Compound Tp170 according to the method of Example 17. Compound Tp170: orange
needle crystals (ethanol); melting point 199-201°C; 'H-NMR (400 MHz, DMSO-ds,
30°C) 8.12 (d, J = 12.0 Hz, 2 H), 7.71 (d, d = 1.7 Hz, 2 H), 7.61 (d, J = 1.7 Hz, 1 H),
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Example 20: Synthesis of Compound Tp180

el 2
< Br > AICl, 5 B' 1)ynBuLi/znCl
+ —_—

X-1 (para), 99%
X-3 (meta), 78%

OMe OH
o~ (CFo > Cro
2 NaOH ~
X-2 (para), 29% Tp180 (para), 24%
X-4 (meta), 43% Tp190 (meta), quant

2,5-Dichloro-2,5-dimethylhexane (1.73 g, 9.48 mmol) and 4-bromobiphenyl

(2.00 g, 8.58 mmol) were dissolved in methylene chloride (10 ml) and gradually added
with aluminum chloride (63 mg) with stirring under ice cooling. After the reaction
solution was stirred for 7 hours at room temperature, the mixture was poured into ice
water and extracted with methylene chloride, and the organic layer was washed with
water, 2 N hydrochloric acid and saturated brine, dehydrated over MgS04 and then
concentrated. A crude product of Compound X-1 was obtained (2.90 g, 99%).
Compound X-1: 'H-NMR (400 MHz, CDCL3) 7.53 (d, J =8.6 Hz, 2 H), 7.47(d, J = 2.0
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Compound X-1 (275 mg, 0.80 mmol) was dissolved in THF (3 m)), added with

a 1.6 M solution of n-BuLi (0.96 mmol) in hexane (0.60 ml) at -78°C and stirred for 30
minutes. This solution was added to a solution of zinc chloride (109 mg, 0.80 mmol)
dissolved in THF (2 ml) and stirred at room temperature. After 1 hour, the reaction
solution was added to a solution of Compound I-4 (152 mg, 0.54 mmol) and Pd(PPhs)4
(46 mg, 0.040 mmol) dissolved in THF (4 ml) and stirred at room temperature. After
4.5 hours, the reaction solution was added with water and extracted with ethyl
acetate, and the organic layer was washed with 2 N hydrochloric acid and saturated
brine, dehydrated over MgSO4 and then concentrated. The residue was purified by
flash silica gel column chromatography (ethyl acetate:n-hexane = 2:1 and methylene
chloride:ethyl acetate = 3:2) to obtain Compound X-2 (91 mg, 29%). Compound X-2:
IH-NMR (400 MHz, CDCls) 7.66 (d, J = 8.3 Hz, 2 H), 7.60 (dd, J = 12.7, 2.0 Hz, 1 H),
7.52-7.56 (m, 3 H), 7.33-7.41 (m, 3 H), 7.36 (dd, J = 12.4, 2.0 Hz, 1 H), 6.88 (d, J = 10.5
Hz, 1 H), 4.01 (s, 3 H), 1.74 (s, 4 H), 1.36 (s, 6 H), 1.33 (s, 6 H)

Compound X-2 (85 mg, 0.21 mmol) was dissolved in ethanol (8 ml), added
with 2 N sodium hydroxide (3 ml) and stirred at room temperature. After 6 hours,
the reaction solution was made acidic with 2 N hydrochloric acid and extracted with
ethyl acetate, and the organic layer was washed with saturated brine, dehydrated
over MgSO4 and then concentrated. The residue was recrystallized from ethyl
acetate/n-hexane to obtain Compound Tp180 (20 mg, 24%). Compound Tp180: yellow
green needle crystals (ethyl acetate/n-hexane); melting point 212°C; tH-NMR (400
MHz, DMSO-ds, 30°C) 7.73 (d, J = 8.3 Hz, 2 H), 7.71(d, d = 10.8 Hz, 2 H), 7.65 (d, J =
8.3Hz, 2 H), 7.59 (d, J = 1.6 Hz, 1 H), 7.45 (dd, J = 8.3, 1.6 Hz, 1 H), 7.40 (dd, J = 8.0
Hz, 1 H), 1.67 (s, 4 H), 1.31 (s, 6 H), 1.27 (s, 6 H)

Example 21: Synthesis of Compound Tp190
3-Bromobiphenyl was used as a starting material to synthesize Compound

Tp190 according to the method of Example 20. Compound Tp190: white powder
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2-Bromo-5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalene (3.00 g, 11.2
mmol) and Pd(PPhs)4 (416 mg, 0.36 mmol) were dissolved in dimethoxyethane (3.6 ml)
under an argon atmosphere and stirred for 10 minutes. The reaction solution was
added with 2-furanboronic acid (1.45 g, 12.9 mmol), immediately added with 1 M
aqueous sodium carbonate (28 ml) and refluxed. After 5.5 hours, the reaction
solution was cooled to room temperature. The solvent was evaporated, and the
residue was added with water and extracted with ether. The insoluble solids were
removed by filtration, and the filtrate was washed with saturated brine, dehydrated
over MgS0O4 and then concentrated. The residue was purified by silica gel column
chromatography (ethyl acetate'n-hexane = 1:50) to obtain Compound XI-1 (1.00 g,
35%). Compound XI-1: tH-NMR (400 MHz, CDCL3) 7.61 (d, J = 2.0 Hz, 1 H), 7.44 (d,
J=1.1Hz, 1 H), 7.42(dd,J =8.1,2.0 Hz, 1 H), 7.31(d, J =8.3 Hz, 1 H), 6.58 (d, J =
3.4 Hz, 1 H), 6.44 (dd, J = 3.1, 1.1 Hz, 1 H), 1.70 (s, 4 H), 1.33 (s, 6 H), 1.29 (s, 6 H)

Compound XI-1 (497 mg, 1.96 mmol) was dissolved in THF (4 ml), added with
a 1.6 M solution of n-BuLi (2.94 mmol) in hexane (1.84 ml) at -78°C and stirred for 30

minutes. This solution was added to a solution of zinc chloride (267 mg, 1.96 mmol)
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90y #10%Kaddtate) And kR fanlq tayek wlas washed with 2 N hydrochlorlc acid and saturated
brine, dehydrated over MgSO4 and then concentrated. The residue was purified by
flash silica gel column chromatography (ethyl acetate) to obtain Compound XI-2 (142
mg, 19%). Compound XI-2: 1H-NMR (400 MHz, DMSO-ds, 30°C) 7.81 (dd. J = 12.7,
2.0Hz, 1H),7.71(d, J = 1.7 Hz, 1 H), 7.69 (dd, J = 10.3, 1.7 Hz, 1 H), 7.54 (dd, J = 8.3,
1.9 Hz, 1 H), 7.39(d,J =8.3 Hz, 1 H), 7.15 (d, d = 3.7 Hz, 1H), 7.12(d, J = 10.5 Hz, 1
H), 7.09 (d, J = 12.9 Hz, 1 H), 7.07 (d, J = 3.7 Hz, 1 H), 3.89 (s, 3 H), 1.66 (s, 4 H), 1.31
(s, 6 H), 1.26 (s, 6 H)

Compound XI-2 (135 mg, 0.35 mmol) was dissolved in ethanol (4 ml), added
with 2 N sodium hydroxide (1.5 ml) and stirred at room temperature. After 2 hours,
ethanol was evaporated, and the residue was added with 2 N sodium hydroxide. The
precipitates were collected by filtration and sufficiently washed with ethyl acetate.
The crude crystals were suspended in water, and the suspension was made acidic with
2 N hydrochloric acid and extracted with ethyl acetate. The organic layer was
washed with saturated brine, dehydrated over MgSO4 and then concentrated. A
crude product of Compound Tp200 was obtained (19 mg, 15%). Compound Tp200:
orange powder (ethanol/water); melting point 173°C; 1H-NMR (400 MHz, DMSO-ds,
30°C) 7.91(d, d = 12.0 Hz, 2 H), 7.70 (d, J = 1.7 Hz, 1 H), 7.55 (dd, J = 8.0, 2.0 Hz, 1
H), 7.38 (d, J = 8.3 Hz, 1 H), 7.28 (d, J = 12.0 Hz, 2 H), 7.16 (d, J = 3.7 Hz, 1 H), 7.08
(d, J = 3.7 Hz, 1 H), 1.66 (s, 4 H), 1.32 (s, 6 H), 1.26 (s, 6 H); Anal. Calcd. for
C25H2603 1/4H20 C (79.23%) H (7.05%) Found C (79.43%) H (7.12%)

Example 23: Synthesis of Compound Tp210

2-Thiopheneboronic acid was used as a starting material to synthesize
Compound Tp210 according to the method of Example 22. Compound Tp210: yellow
needle crystals (ethyl acetate/n-hexane); melting point 176°C; 1H-NMR (400 MHz,
DMSO-ds, 30°C) 7.80 (d, J = 12.2 Hz, 2 H), 7.57 (d, J = 3.9 Hz, 1 H), 7.51 (d. J = 8.9 Hz,
1 H), 7.42 (dd, J = 8.3, 2.2 Hz, 1 H), 7.37 (d, J = 8.6 Hz, 1 H), 7.24 (d, J = 12.0 Hz, 1 H),
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(2.92 g, 15.9 mmol) were suspended in anhydrous methylene chloride (24 ml) and
added with aluminum chloride under ice cooling (300 mg). After the reaction
solution was stirred for 6 hours, the mixture was poured into ice water at room
temperature and extracted with ethyl acetate, and the organic layer was washed with
water, saturated aqueous sodium hydrogencarbonate and saturated brine, dehydrated
over MgSO4 and then concentrated. The crude crystals were suspended in ether, and
the insoluble solids were removed by filtration. The filtrate was concentrated and
purified by silica gel column chromatography (n-hexane) to obtain Compound XII-1
(2.88 g, 63%). Compound XII-1: tH-NMR (400 MHz, CDCLs) 7.90 (d, J = 2.0 Hz, 1 H),
7.73 (s, 1 H), 7.67 (s, 1 H), 7.59 (d, J = 8.6 Hz, 1 H), 7.41 (dd, J = 9.4, 2.0 Hz, 1 H),
1.76 (s, 4 H), 1.38 (s, 6 H), 1.38 (s, 6 H)

Compound XII-1 (796 mg, 2.51 mmol) was dissolved in THF (5 ml), added
with n-butyl lithium (1.6 M solution in hexane) (2.35 ml, 3.77 mmol) at -78°C and
stirred for 30 minutes. This solution was added to a solution of zinc(II) chloride (342
mg, 2.51 mmol) dissolved in THF (4 ml) and stirred at room temperature for 1 hour.
Further, this solution was added to a solution of Compound I-4 (415 mg, 1.67 mmol)
and Pd(PPhs)s (96 mg, 0.08 mmol) dissolved in THF (7 ml) and stirred at room

temperature. After 2 hours, the reaction solution was added with water and
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extracted with ethyl acetate, and the organic layer was washed with 2 N hydrochloric

acid and saturated brine, dehydrated over MgSQO4 and then concentrated. The

residue was purified by flash silica gel column chromatography (ethyl acetate) to

obtain Compound XII-2 (198 mg, 21%). Compound XII-2: tH-NMR (400 MHz, DMSO-

ds, 30°C) 8.02 (s, 1 H), 7.94 (s, 1 H), 7.90 (s, 1 H), 7.89(d, J = 9.3 Hz, 1 H), 7.75(dd, J

=12.9, 2.2 Hz, 1 H), 7.49-7.63 (m, 2 H), 7.17(d, J = 12.7 Hz, 1 H), 7.11 (d, J = 10.7 Hz,

1 H), 3.90 (s, 3H), 1.74 (s, 4 H), 1.37 (s, 12 H)

Compound XII-2 (150 mg, 0.40 mmol) was dissolved in ethanol (7 ml), added
with 2 N sodium hydroxide (3 ml) and stirred at 70°C. After 30 minutes, ethanol was
evaporated, and the residue was added with 2 N sodium hydroxide to sufficiently
deposit crystals. The crystals were collected by filtration, and this salt was
suspended in water, made acidic with 2 N hydrochloric acid and extracted with ethyl
acetate. The organic layer was washed with saturated brine, dehydrated over
MgSO4 and then concentrated. A crude product of Compound Tp250 was obtained
(89 mg, 62%). Compound Tp250: light yellow scaly crystals (ethyl acetate/n-hexane);
melting point 192°C; 1H-NMR (400 MHz, DMSO-ds, 30°C) 8.03 (s, 1 H), 7.95 (s, 1 H),
7.90 (s, 1 H), 7.89 (d, J = 9.5 Hz, 1 H), 7.78 (d, J = 11.9 Hz, 2 H), 7.60 (dd, J = 8.3, 1.7
Hz, 1 H), 7.33 (d, J = 11.7 Hz, 2 H), 1.74 (s, 4 H), 1.37 (s, 12 H); Anal. Calcd. for
CasH2602 C (83.76%) H (7.31%) Found C (83.49%) H (7.52%)

Example 25: Synthesis of Compound Tp260

OEt

SH K,CO S A PPA
N Br/\’OEt -3 OEt S\
OEt 81% 63 %
XI1I-1 XHI-2
1) n-BuLi/ ZnCl, - N OMe NaOH N OH
i k‘@ L e OO0
2) Pd(PPhy), / I-4 S o quant. S o

15%

XIII-3 Tp260

5,6,7,8-Tetrahydro-5,5,8,8-tetramethyl-2-naphthalenethiol (550 mg, 2.50
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mmol) was dissolved in DMF (4 ml), added with potassium carbonate (691 mg, 5.00

mmol) and bromoacetaldehyde/diethylacetal (0.45 ml, 591 mmol, 3.00 mmol) at room

temperature and stirred at 140°C. After 3 hours, the reaction solution was cooled to

room temperature, added with water and extracted with ethyl acetate, and the

organic layer was washed with saturated brine, dried over MgS0O4 and then

concentrated. The residue was purified by flash silica gel column chromatography

(ethyl acetate:n-hexane = 1:16) to obtain Compound XIII-1 (677 mg, 81%).

Compound XIII-1: 1H-NMR (400 MHz, CDCL3) 7.32(d, J =2.0 Hz, 1 H), 7.21 d, d =

8.3 Hz, 1 H), 7.15 (dd, = 8.3, 2.2 Hz, 1 H), 4.64 (t, J = 5.6 Hz, 1 H), 3.66 (q, = 7.1

Hz, 2 H), 3.54 (q, J =7.1 Hz, 2 H), 3.10 (d, J = 5.6 Hz, 2 H), 1.66 (s, 4 H), 1.26 (s, 6 H),

1.25 (s, 6 H), 1.19 (t, J = 7.1 Hz, 6 H)

Compound XIII-2 (673 mg, 2.00 mmol) was dissolved in toluene (2.5 ml),
added to PPA (2.0 g) and stirred at 90°C. After 1 hour, the reaction solution was
cooled to room temperature, added with water and extracted with ethyl acetate, and
the organic layer was washed with saturated brine, dried over MgS0O4 and then
concentrated. The residue was purified by flash silica gel column chromatography
(methylene chloride:n-hexane = 1:10) to obtain Compound XIII-2 (309 mg, 63%).
Compound XIII-2: tH-NMR (400 MHz, CDCLs) 7.82 (s, 1 H), 7.77 (s, 1 H), 7.31 (d, J =
5.4 Hz, 1 H), 7.22 (d,  =4.9 Hz, 1 H), 1.75 (s, 4 H), 1.36 (s, 6 H), 1.35 (s, 6 H)

Compound XIII-2 (192 mg, 0.79 mmol) was dissolved in THF (2 ml), added
with a 1.6 M solution of n-BuLi (1.19 mmol) in hexane (0.74 ml) at -78°C and stirred
for 30 minutes. This solution was added to a solution zinc chloride (108 mg, 0.79
mmol) dissolved in THF (2 ml) and stirred at room temperature. After 1 hour, the
reaction solution was added to a solution of Compound II-2 (149 mg, 0.52 mmol) and
Pd(PPh3)4 (30 mg, 0.026 mmol) dissolved in THF (4 ml) and stirred at room
temperature. After 3 hours, the reaction solution was added with water and
extracted with ethyl acetate, and the organic layer was washed with 2 N hydrochloric
acid and saturated brine, dehydrated over MgSO4 and then concentrated. The
residue was purified by flash silica gel column chromatography (methylene
chloride:ethyl acetate = 2:1 and ethyl acetate:n-hexane = 2:1) to obtain Compound
XIII-3 (34 mg, 15%). Compound XIII-3: tH-NMR (400 MHz, CDCL3) 7.75 (s, 1 H),
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7.72 (s, 1 H), 7.71(dd, J = 12.7, 2.0 Hz, 1 H), 7.43 (s, 1 H), 7.43 (dd, J = 10.5, 2.0 Hz, 1
H), 7.30 (d, d = 12.7 Hz, 1 H), 6.82 (d, J = 10.7 Hz, 1 H), 3.99 (s, 3 H), 1.75 (s, 4 H),

1.36 (s, 12 H)

Compound XIII-3 (32 mg, 0.085 mmol) was dissolved in ethanol (2 ml), added
with 2 N sodium hydroxide (1 ml) and stirred at room temperature. After 3 hours,
the reaction solution was made acidic with 2 N hydrochloric acid and extracted with
ethyl acetate, and the organic layer was washed with saturated brine, dried over
MgSO4 and then concentrated. A crude product of Compound Tp260 was obtained
(32 mg, quant). Compound Tp260: brown prismatic crystals (ethyl acetate/n-hexane),
melting point 172°C; tH-NMR (400 MHz, DMSO-ds, 30°C) 7.91 (s, 1 H), 7.81(d, J =
12.0 Hz, 2 H), 7.78 (s, 1 H), 7.74 (s, 1 H), 7.27 (d, J = 12.0 Hz, 2 H), 1.69 (s, 4 H), 1.32
(s, 12 H); Anal. Calcd. for C23H24028:1 C (75.79%) H (6.64%) Found C (75.49%) H
(6.69%)

Test Example 1: Test for induction of cell differentiation in HL-60 cells

For each of the compounds of the examples, action for inducing cell
differentiation was examined for each alone and in combination with 1 x 107 M of
HX630. According to the methods described in Japanese Patent Unexamined
Publication (KOKAI) No. (Sho)61-76440/1986, differentiation of the cells of
promyelocyte leukemia cell strain HL-60 into granulocytic series cells was determined
based on morphological change and measurement of ability to reduce nitro blue
tetrazolium (NBT). The ratios (%) of differentiated cells shown in the following table
are those calculated from NBT reduction ability. HX630 is a retinoid synergist that
enhances actions of retinoids, and the concentrations of -8, -7 and -6 mean that each
compound was added at concentrationsof 1 x 108 M, 1 x 10" M and 1x 106 M,

respectively.
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10% & () - KlO%&'() $K 10% & ()-$K 10% & ()-$ -K 10% & ()-$K
10% & ()-%$ ,a,d,9,j,k,0,r,hL, K 10% & ()-$K 10% & ()-$ K 10% & ()-$K
10% & () -$K 10%&'()-$ ryu v, X {,~,,eGK 106 & ()-$ K 10% & ()-$K
10% & ()-$K 10% & () -$ KlO%'&'()-$,,,,,,,eE+K 10% & ()-K
Table 2
Ratio of cells for which Ratio of cells for which differentiation
differentiation was induced by was induced by each compound in
each compound alone (%) combination with 1 x 107 M of HX630
(%)
Compound Concentration Concentration
-8 -7 6 -8 -7 -6
Tp05 0.6 0.5 13 1.2 1.2 35
Tp10 6.8 2.9 3.3 3 2.9 5.6
Tp20 2.1 1.8 2.7 4.6 3.7 2.4
Tp22 2.8 2.4 18 2.1 3.3 78
Tp30 1.3 1.5 1.2 2.5 2.3 20
Tp40 1.3 0.9 2.3 1.8 2.5 2
Tp50 1.6 2.8 5.1
Tp60 0.8 1.3 2.1 2.2 21.2 37.8
Tp80 7 26 21 82 85 79
Tp82 0.5 1.2 14 1.9 7 42
Tp84 0.7 5 26 15 89 90
Tp88 0.9 1.2 46 2.6 14 62
Tp90 0.7 0.9 67 1.5 2.1 43
Tp93 0.6 0.8 9 3.6 0.8 40
Tp95 0.5 0.5 0.3 0.8 0.5 1.7
Tp140 65 73 14 89 93 66
Tp141 2.2 3.3 6.4 4.1 7 84
Tpl45 73 76 70 82 75 77
Tpl46 3.6 2.2 69 66 91 83
Tp149 1.4 4 40 3.5 85 40
Tp150 1.5 5.4 60 9 80 50
Tp155 2.7 24 62.5 68 89 78
Tp160 18.5 34.4 32 81 84 90
Tpl70 1.1 0.8 2.3 0.5 2.3 10
Tpl75 1.9 1.2 25 3 2 33
Tp180 0.9 0.5 0 2.7 2.6 33
Tp190 1.6 32 0 77 90 50
Tp200 2 14 36 77 95 50
Tp210 0.8 6 11 64 91 91
Tp250 63 66 56 91 84 79
Tp260 10 20 55 91 83 67

Industrial Applicability
The compounds of the present invention have retinoid actions and are useful

as active ingredients of medicaments for preventive or therapeutic treatments of
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10% & ()-K 10% & () -9%K

vitamin A deficiency disease and agents for suppressing action of a physiologically

active substance which binds to an intranuclear receptor belonging to the

intranuclear receptor super family to exhibit the physiological action.
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109%& ()-$' K 10% & ()-$K 10% & ()-$K 10% & ()-$' ,.....,,eGK 10% & ()-$'
K 10% & ()-$K 10% & ()-$K 10% & ()-$' K 10% & ()-$, , K------- zm S2K

Lt! 109" T& ()-10"10"10" f3=10%& ()- 9: 10% & ()-(

97n 10%Y' Q& ()-y! 97nf 10% ()-y-@....... VUK , 10%@ @& () -

C10%@ @' ) - 0Ty TIQT T 10T" T y3=109%" T& ()- LGLO% ™ T& ()- L, 109%™ T& ()-../
/ L455| [V %ls‘ﬂmmfgd@@: ()-T# " "10% @ ()-T# ~"10%Q @& () - T#
10% i & ()- P

1. A compound represented by the following general formula (I) or a salt

thereof:

wherein R!, R2, R3 and R4 independently represent hydrogen atom, a Ci-10 alkyl group
(said alkyl group may be substituted), or a C1-6 alkoxyl group, and when R2 and R3 are
adjacent to each other, they may combine together with carbon atoms of the phenyl
group to which R2 and R3 bind to form a 5- or 6-membered ring (said ring may have
one or more Ci-4 alkyl groups or one condensed benzene ring which may have one or
more substituents on the ring); the ring represented by Ar represents an aryl ring or
a heteroaryl ring; X represents a single bond, -N=N-, -CON(R5)- (wherein R5
represents hydrogen atom or a Ci6 alkyl group), -(C=C)aCON(RS)- (wherein n
represents an integer of 1 to 3, and R6 represents hydrogen atom or a Ci.¢ alkyl
group), -N(R")CON(RS®)- (R7 and R8 represent hydrogen atom or a Ci-s alkyl group), -
S0O:N(R9)- (R® represents hydrogen atom or a Ci-¢ alkyl group), -N(R10)- (R10
represents hydrogen atom, a C1 ¢ alkyl group, or a C1-¢ acyl group), a C1-s alkylene
group (said alkylene group may contain one or more unsaturated bonds or a cyclic
structure), an aryldiyl group, or a heterocyclic diyl group; Y represents hydrogen
atom, -ORU (R!! represents hydrogen atom, a C1-6 alkyl group, or a Ci¢ acyl group), -
NHR!2 (R12 represents hydrogen atom, a C16 alkyl group, a C1-6 acyl group, or amino
group), or a halogen atom.

2. The compound or salt thereof according to claim 1, wherein R4 is hydrogen
atom or a Ci6 alkyl group, Y is hydrogen atom, hydroxyl group, a Ci1-¢ alkoxyl group,
hydrazino group, or a halogen atom.

3. A medicament comprising the compound or the physiologically acceptable

salt thereof according to claim 1 or 2.
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