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S5[err] - REDUCTASE | NHI BI TORS . The present invention
belongs to the fields of 5 - pharmaceutical chemistry and pharnacol ogy,
and provi des benzo[ f] qui nol i nones whi ch are .pharmaceuticals for the
i nhibition ofy 054 ggsh reduct ase. It is nopeMiEBhizsknown
that a nunber © esirable 10 physi ol ogi cal conditions are

andr ogen- nedi at ed and are dependent on 5[ err]-di hydrot estosterone
(DHT).” Such conditions i ncl ude benign prostatic hyperplasia, nmale
pattern bal dness, acne vul gari s, deborrhea, androgenic al opeci a,

hi rsuti sm and prost ate cancer . I t has been dem)nst rated that

i nhibitors of 1Ml ; R DEAF i EISME KTA TRA B FTE

bécause 5AR medi at el ane to the rore

O MPUTER

pot ept androgen D ' >t al g arts. asteride, a 5AR
inhibitor, is nowin the pharmaceutical narketplace and is approved
for fthe treatnent of benign prostatic hyperplasia. 20 Mocel I'i ni et

al., +«The Prostate, 22, 291-99 (1993). Recently it has been
found that there are at | east ! | S in the human,
Andersson et al., Proc. Natl. &% A LSS, 87, 3640-44 (1990);
Ander sson et al., Nature, 354, 159 61 (1991) The two isozynes,

usual |y cal sed TypeThisZvention Rlitesty fie field of @ubyiyiital prdsheXiagCosecifivally) G’

bi ochem cal properties, genetics and pharnacol ogy Both i sozymes are
now the WMV@W%@%@PM narelielpregessorstoop freldisdor

that Type | is, ved in
condi tions such as %%gg{eﬁyglsa o%‘kel‘?mg%gﬁgﬁ?ﬁ n%g% %“d%mﬁm“ﬁ%@sme
preval ent in t offsgpreoalysis o threbnlipensional(3-D) By pretries. is exclusive to the
epithelial conpartment in normal, beni gn hyperpl astic and cancerous
cells, and the Type I .éﬁbﬁdﬂﬁﬁ ¥ e fibromuscul ar
strona. The%‘r esent T nvent a series of new 35

compounds whi-ch are effective inhibitors of 5AR, many of the
conpounds alte ef f ecfThe searchifobsubsuréace hydsoratbonfdepdsiss gpially involves ssseqyemes .

WD 96/ 09046 JS95/.11521
'S of data acquisitioR, gnalysin, | IeFRIREI R pTOSgFSH: Bl o aegutsiion
benzol[ f] qui nol iphase@Bvolves use ofin enbigy sQirt8.to @enerate signals that propagate into the

[err] wherei n R and Rl err] both rg@ﬁesent hydr ogen
or combine to feathangd s8¢t from various subsurface geologig giructurss gted fignplHgen or

Jerr]-Jerr] %H;rr%hrd&pb amummdeofrecewe&ﬁbfhea&ﬁﬁ ﬁa@datom%aﬂaybrﬁr ethyl;

Rlerr] and - X- each occupl es one

positions; 15 overlying body of watez] a‘herewwrmlstwhmmrefmwmsm¢ or

a1 Koyl Co- o e, consiy o gt adeS et Epdnky St e o S, o ) 1

- Y- CO ( S\Jh-l[ eL I ] réceiver position; %sourcz-p()ﬁhl[)ﬂddl mﬂst,lmﬁdirtanﬁﬂ%]\@fy" ds-a,fum!ﬁeﬁﬁf the X
groups which are not metrical may.be in e r o tatlon
Y represents - &b ys"”é)PmPSF‘est-&‘e Siructires from which the S’g‘Eisrréﬁ‘?"é @Pﬁ tagnalyst, g -

20 es these HRERSAdHgSwith §geophyswal model to develop amirfdge bf fhePr esent s
phenyl , naphthalenyl pyridinyl, pyrazi nyl, pyridazinyl,

pyrim di nyl20 arsw eergdologlcstuctur%cenapht hal enyl, thiazolyl,

benzi m dazol yl, indazolyl, t hi ophenyl phenant hrenyl, quinolinyl,

fluorenyl, 25 IS i
benzi so)cqw nol i nyl , gg‘%f?ﬁ#?&ase enzotni azﬁﬁggpﬁwﬁy&wn%ﬂgzot hl omﬁenyl

gui noxal i nyl , tthmgmlayadl strycture being irivystigated, and on thecharhaeristiovefithd dataset
qU|nazoI|nyI

PCT/ £)595/ 11521 ket £ ekt gvﬁiﬁz‘?ﬁwﬂﬁ’sﬁﬁBP’PFRHQ“‘SBB@&B‘PH?S%}%F@‘P“ is

benzodi oxol yl , 1o produce REm726 bPihk R¥dlogi6 ktRitainy fromthecstded data) *’l%tﬁhﬁgé Ryl
t he gbove R5 groups are unsubstituted or substituted with 1-3

groups chos&n fdesplopesusingsheeretinakandiempiyicabmodels offthemanner inwhich the smlhw
trifl th :
CE Ier r ima)gr r ?Xgﬁ%(@s?&%?d E)rtﬁ%:rﬁg*tﬁﬂn%rated ?y the S&&h&écg%&%‘&rer r O)C(:%/er r]

al kanoyl , phenyl, oxo, phenoxy, phenylthi o, Cerr]-Cerr]

al kyl sul fi nyl , C[err]'-C[err] al kyl sul fonyl, cyano, amno, Cerr]-Cerr]
al kyl am no, di phenyl net hyl am no, tri phenyl net hyl am no, 10 benzyl oxy,
benzyl thio, (nono-halo, nitro or CFerr])benzyl (oxy or thio),

di(Cerr]-Cerr] alkyl, Cerr]-Cerr] cycloalkyl, or (Jerr]-(err]
cycl oal kyl al kyl )am no, (nono-C -C3 alkyl, Cerr]-Cferr] al koxy or
hal o) - (phenyl , phenoxy, phenylthio, phenyl sul fonyl or

phenoxysul fonyl), C2-C6 al kanoyl am no, benzoyl am no, 15



Ref erences to conpounds of formula | in this docunent i ncl ude the

pharmaceutically acceptabl e salts of such -conpounds, unl ess
ot herwi se st at ed. 10 The various positions on the
benzo[f] quinoline ring are indicated bel ow.
err The spatial configuration
k[er%] at 103097 58 and t he hydrogen gtonrat 4a a?e requrrgé dﬂﬁﬁ
synt hetic nmet hods for- obtaining that configuration wll be shown.
The reader will understand that nost of the conpounds can exi st
in two stereochenical forns, or even nor-2 depending on the 20 nat ure of
the R5 group, and that all stereochem cal forns are i ncluded in the

present i nventthogeolbgic stmaures. Thesquelityofthedinal product ofthe gata prbcessingescr i bed
bel ow, single enantioners.a ared pure fornr nd are

Cdent 11 ed by ©asense A eeviheiDeRIeRf e B accuracy o lfeefiitifss BloRBRS, 10 i ur e
of diastereoners is prepared. 25 The groups R4 and X-R5 nmay

occupy either the 7Theinal phase is th¢ inferpretatiéni 6fithe analyzed results. Specificallipfthe er m
"hal 0" includes chlor oqsgr ono and fluoro. The vari ous

al kyl groups, SHEPFERE'S KT ARLEY TW%WWW@W“““““P%FW and
the lik gl Hatle |,
byl butyi PSS 2Py i S5 el e os it adttong) SXpRfory miHy'ioPY

PCT/ US95/ 11521warrantedorwhatanopﬂmmnhydrocarbonrecoveryscenanomaybe Inthat groups -

| i nk ot her portr ons of .a.molecyl e, ~the ar.e i val en

| ocat i on of ¢ nE=RPRETHE HFpRRoRof he e eﬁvanmfd*ﬁmﬁ?@%ﬂs %arm
Al kenyl and al Wc,ﬂidlﬁt%ﬁpr&@fﬁtdn&ﬁﬁﬁstﬂeﬁiﬁhﬁﬂreﬁﬂtsmolﬂﬁﬂﬁ@

bi val ent and are bonded to two ot her_groups. For_ exanpl e

Clerr]-C[er r] the regional syhsprdene geology. My inyolyg marking waia structural feﬂ“tﬂ.-?i enyl ;
d
and Cferr]y 5 %{dlyny sgnélﬁﬁégﬂﬁﬁncﬁrﬁ mpapﬁIhWt:ontqlﬁm &8f oups

2- propynyl I SO-
Cerr]-Cerr] Mrimnmgiaybaderﬁ{rmed] A@i:hseqr}enﬁktquﬁnphhmumklydiﬁcﬁﬁg horizoAgich

00D 2o e ety B i 38 2o B ™

cycl opropyl, c y roup
Cerr]-Cer r] icﬂgécﬁ%aﬁ k{??éﬁf?’i”@?ﬁ%‘?m% or Waﬂd accuracy 8l i3

cycl opr opyl net hi/ﬁhs%d@;l@hdm:(momt$msnycmum°yﬂibmglslgmﬁehn15npact on the
| oh I | k ,
a/gr(r)] e>C<:%/err] Xﬁmﬂdgﬁ%lmssoﬁheres%l F?;ﬁr‘? ’ ,“%ﬂenﬁ%l," g[ngr E:][ e(rir] E))C%/err]

al kylam no refer to the i ndi cated al kyl, benzyl or the Iike group
| i nked to an oxygenlnprinclple,ahﬂcisnnfaﬂxfaaccmhyrdevdqbeﬂonipgaghmerpimnsianalno group

2 kanoy! . hal ofERyicthmodel o sisa e PEFRRn ST REMGER B it

i ndi cated basi endlizinthBPechlReg of all reflecBoi3n the\dhRU ARBurhfelylspecifiedXeflettioad O Or
Cerr]-Cerr] alkyl groups as may be described in the individual

case. 25 greatly simpli m?%&!n%ﬁém foqus gambegnythe gr oup
which is fubl hal
ichis fup ynétﬂfé%f'tﬁé’ée%%%?ésﬁbﬁneﬁﬁ Sl%@%'n nB6 &WEaveW& b al ogen

at ons. oun orrru enzo[f] -

qui nol i ne nucl élnﬁqrmatdmﬂugﬂmmphsxmmgpophymmlmhdelsﬁapmmywmmmbly a
cyclic group, re uent]ly an aryleycli.c group, igh i.s inked to the
berizoqui nol i ne %Bﬁ'gﬂ‘ﬂ{%ﬁ%er Fﬂ‘%"f &ﬂ‘%i‘ﬁyﬁpaﬁemmsmwtbﬁg@% is sinply a
bond. The RS gpRidesingifoRs muchasp(%bibl‘tttb tedueth¥ birderddAbbihBalysiOfikie Ghé

(o

groups, and may bear as many as three of the indicated substituent
groups. Ml ti pleest3s substituents may all be the sane, as, for exanple,
2,3,5- trifluorophenyl, or may be different, such as, for exanple,
3, 5-bi s(t - bt yI ) - 4- iy SHAHARRA-D coprafittfiHialidsfza) thy & ¥ fhces a proce WO
96/ 09046 B ot e Decs 2 prppssing

- 8- -~ colvplumecthalldnge.hForpxampleatypisalidatatdgiuisition exergise may mvcﬂmt her

The X o oups WARBHeGS Mo ek of iy tSfigr it @ B8BRebooyion. a  on

on the nol ecul gavihgbusdredsidf eeceiveEioddtions. ZBechse eacmukb-@eogmlrrﬂa)(m&{ rl)n-

may be adjacent either to Rlerr] or to the phenyl ring of the

nucl eus of fornmula I. -~ The cyclic R err] groups may take
any perm ssible orientation. For exanple, the follow ng specific
Rl err] groups are contenpl ated. 10 phenyl

2- qui nol i nyl 4- qui nol i nyl 7-qui nol i nyl
1-isoquinolinyl 15 3-1isoqui nol i nyl

8- i soqui nol i nyl 2- qui noxal i nyl

5 qU|noxaI|nyI 7- qU|noxaI|nyI 20

o Ly o B o Ly o



6-t hi azol o[ 4, 5- b] pyri di nyl _ 7-thiazol o[ 5, 4- b] pyri di nyl
4-thi azol o[ 4, 5-c] pyridi nyl 25 6-thi azol o[ 4, 5-c] pyri di nyl
3-5Ht hi azol o[ 3, 2-a] pyri di nyl-

8- 5H-t hi azol o[ 3, 2- a] pyri di nyl

2-7H-t hi azol Y yridi nyl _ PCT/US96/12261
7-7H-t hi azol ﬁ%?éo-ﬁ%sgyri di nyl 30 : r

3-3H-t hiazol o[ 3, 4-a] pyri di nyl

5-3H-t hi azol o[ 3, 4- a] pyri di nyl

10- 10H- pyri dazi no[ 3, 2- b] qui nazol i nyl -3-

4- 10H pyri dazi no[ 3, 2- b] qui nazol i nyl

8- 10H pyri dazi nvqlmbte@mh‘uﬂg;zmtm&}qwgijomput image, the data hgndling joad (b thedi oxol yl

g 6?52)(% 42 benzodj gét?o&put data transfer demand) can béa &hﬁe@%&?ﬁg&fﬁ' the Vo

-12- computation bdrden2- benzodi oxol yl
2-1, 4- benzod|OX|nyI 6- 1, 4- benzodi oxi nyl 5

Li nkieng X groups, | de he al kyl , al ken and a .0y oups,
i ncl ude the foll OWI 3&"8 %Pe"ﬁ‘f% Wa{agegpg&&xpﬂeearﬁgﬂre\amgéat hey
appear in the g hyﬁcamﬁigeh@desﬁba @ﬁm%ﬁrraceqsofmeeanwmgwn@anﬁﬂa%fthe
groups may, In Tact, be oriented in ei ther direction.
acetylthio shot lmesZalong which fheiseigthic data are acquired. Asshowgm]hgmyllA shot

I . . . . . .
ﬁ;%’ﬁ; |r ? ﬁing carb Oh%s2cons1st ofa seq&ﬁ&%?%ﬁ@épgépéh ﬁ§selsnuc source 3 is placed and

propi onyl oxy  from which seismic s1gml§1witnfﬂyrp@ﬂ135hwuénsm1tted into the earth. Iﬁeoe%fsbonw
20 met hoxy .

propyl t hi o 4 placgd along each Jingreseivethe sxgnals from each sou@;ygﬂpqw reflection

The cyclic Ry 9E8MRHBEYsubSurBilPrinklrsgd W th a variety of
substituent groups, as set out in general in - formula I. To assure
that the reader fully understands the 30 nat ure of those substituent

groups, a represent afifirst mgthadofomanaging the seigmip data burdeas diseusspd abovednyalves:
ch l oro careful deﬁmt?d’n $Fhe region ﬂaer which the dat; Lr@%cﬁm%é S%ecxﬁcal FK’ use of

trifluoromnethyl
WO 96/ 09046 any available preliminary geolog;c and geophysical mfoﬁﬁﬂohlﬁﬁ&/fﬂciﬁﬁtb the

-13- .« . . .. S-hutyl . . .trifluoro 0
h_y dr oxy minimization ogglpﬁmegrea over which seismic é%w% %%ope ac¥1u1red
][” t rol 10 15 Sucharmmﬂ%ﬁ&ﬂ {vhl &rectly reduce the amount of ﬁtzbthhtltlb ulimately
or ny propi ony
pent anoy!| acquired. Further@om, similarysprefliplanping of the spacing between shoplings| 15
0X0 t
met hyl sul fi nyl will optuﬂﬂrg ¥ halysis Sﬁf%?)f ge&wxll%gﬁtﬁ)%ﬂﬁ% Mﬁnally, optimization

et hyl sul fonyl  of the number of sources mdpecem:bﬂ:dtmnyéd and of the spacmgbetween:yano
am no propyl am ,no

di pheny! net hyl aﬁibﬁ‘bems"ume m%rece“’erpc’s“{"f’? b’ﬂ%ﬁk??h%‘l%ﬂ‘&ﬁ?‘ﬁaﬂﬁ

benzyl oxy benzyl thio 30 3-chl orobenzyl oxy
4-f 1 uorobenzpl thio None of these efforts can’beacconphskedywithout a penalty. For example,
3tr|fluororrethylben |rreth\élamn

di et hyl ami no Yelativef d};spacmg(hewgeaﬁp%w%%ﬁ sources an recelvers, reduce

bi s(cycl opropy! ygdfeStution of the computeda:iQGic GRAAKE thus makin, etati
PCT/ US95/ 11521 fon of fhe com cHAgE? thus making interpretation more

bi s(cycl ohexyl ) aliffigalt. In addition, complex geologip faapir¢sopay rithbg yasplaable without

b| s(cycl ohexyl W%B%Y%%gﬂgwc%l opropy bropyld?&%?%dlélﬁg&éxgg% %u&[agﬂ) anm no

3 met’hyl phemsl  relatively unexplored areas,&iopfoﬂﬂldwpdi}ﬁiﬁﬁi&on of the surface area over which
4- et hyl phenyl t hi o Q ph sulfo
4- et hoxypheny| data is to be acquired. Asa rgsui;t %%@Eﬁp@fﬁm en’urely

3-et hoxyphenyl t My d data it ophenyl
4- br onophenyl t h| 0 1gate through acquis] O?I uoro henoxysul fonyl

acetyl am no proplonylan1no pent anoyl am no
2- et hyl propi onyl am no 20 benzoyl am no

di phenyl et hyl ami nonet hyl 3- (di phl enyl net hyl am no) pr opyl
am nocar bonyl met hyl am nocar bonyl 25

| sopr opyl am nocar bony| di et hyl am nocar bonyl

et hyl (i sopropyl ) am nocar bonyl chl or oacet yl

3- br onopr opi onyl 30 . 4,4,4-trifluorobutyryl

3-chl oro- 2- et hyl but yryl 3, 4-di chl or ohexanoyl

ani nosul f onyl met hyl am nosul f onyl 35
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-17- Z) Rlerr] represents thiazolyl, thiophenyl or tetrazolyl;
aa) R err] represents benzi m dazolyl, indanyl, indolyl or

i ndazol yl ; ab) Rlerr] represents quinolinyl, isoquinolinyl,
quinoxalinylvR% qui nazol i nyl ; ac) R err] p-pRssasst s
benzopyr anyl enzot hi azol yl benzot hi ophenyl or

benzi sot hi azol yl ; ad) R err] represents benzothi azol yl ; ae)
Rl err] represénts benzoxazol yl, benzodi oxolyl, or 10

benzodi oxi nyl ; af) Rlerr] represents benzi soqui nol yl, benzindolyl,
napht hot hi azol yl, thiazol opyri di nyl or pyri dazi noqui nazol i nyl ;

ag) R err] repr esenflhedcomcavailahlity pf massively parallel procesbors offdrS a significant
Farth f d f. th
SILSG( I EER G . R

of conpounds lrtﬁhmﬂe%eﬁtmﬁﬁamsmg umtm(@w) WhithQ# perforis@fidinsouset hyl or
hydrogen, particularly 20 nmet hy X represents a bond, a sulfur atom or.

an et henyl compiations. Bysefficientuse pffthase the Weeks ormgnthsrseHiouslyer 1 |

represents requ%ﬁ?&yéom %8 be redﬁ«%ﬂ't’r%ﬁl v & ona%ﬁ@% erwhours

benzot hi azol yI I ny i ndazo enyl,
qui nol i nyl or However, dupkigﬁﬁbmhﬂydntaganm ddigebd?[edﬂze]i 1ﬁgafﬁ¢imtlcempﬂsmdiﬁll tuted

or 25 substituted wt $ a Iarly_l_ii roups cho fromthe
group consi sti rije QSFh‘ﬂ%ﬂISen‘fq]dF PUS‘F i %WBW Ps offer
trifluoromet hylgeistheddid mﬁiﬁfsrahsoaér&vés adﬂﬁléﬂ@éﬁw ﬂié'de{réloptﬂélﬁ 6F uitable

t ol uenesul fonyl, and pival oyl am no. further preferred cl ass
of conpounds ofcommpc@d&onémsmatmmofﬁ@md@eCHUSe described in
t he paragraph i mredi at el y above, and, in addition, those wherein X

[epresents, W 00V . AHGAICRNA RELAN ap RIS XSRERIRY Rl i i

qui noxal i nyI pqmnpﬂﬁﬁbimlhlgohﬂuﬁﬂhlbemsuddmmdnlyh&ﬂv@f&mforebmﬁgﬁm nol i nyl;
and the R5 group js unsubstltuted ? substituted with 1-3

particularly 1, a"@’ryé‘ﬁ B%“t’é‘ﬁ% Sntilrecspily.jcgmputers relied on aygedgof opeyatipn referred to

PCT/ US95/ 11521 t S tial i o up
consi sting of hydroxy (‘ﬁ’m}m ertan al‘i?ﬁpu“%gxlgvo geesnug%oilﬁlaloxy,yuorou es HA°

phenoxynet hyl amifomnzlyiqmwpm:@dpre or perhaps focus on a single subseeafdhe datadori n
formula I, e lnvention.includ ceutically.ac salts
of ' T he. compbindERiEa g e Fais .o diec AR S Colplilt Bt ERS %m y
neutral, a partFerihad keason, the onlyopimibationfprocBiies thaah boemslove

sufficientl y acidic, a scgffl Ci entl basic, or both functi onal
groups, and compuiessa5¢ those Wi °¥)?ff§eﬁ'€9ﬁiﬁéﬁng(§ft%ﬁt oxi ¢

i norganic ﬁfe%rsfi\%@t r@g&% pﬁgﬁgﬂg ﬁﬂﬂm&feﬁ?&' ( gﬂ,a, forma
10 phar mace t??a 'y accept abl e sa Amhglg comonl y “enpl oye %

form aci d addi t single €BU; bowever, itheoopgians fpr a‘tptauimgsh;ghpe@rmance are itmatklytimited.i c
acid, hydrobrom c acid, hydroiodic acid, sul furic acid, phosphoric

ol and 58, L1 K O ShR0, we mulgpBehSabuBl VB SHUSHE LA ©

car boni c acid, smulnneous computation advhntage.t This advantedge isdimt thedotalotirie requieddito

261, 200 1 L compptg BABASS TR B 05l B ©

bi sulfite, maéﬁbﬁi@cpm mmmcﬁmuawbmhmwmﬂat e, 20

met aphosphat e, pyrophosphate, chloride, brom de, iodide acet at e,

propi onat e, dechseuwork while the sther CRUs gresise pexferming work. Unfortunatebitheyr at e,

caproate, hgpta

cuber at o, s obacapavet A uAL SPUMBNGE s e s peolB MG BRI |
6- di oat e, benzohive Jongteen usediih sofolere dolopmentrinisy borepacal iy, molieappropfiste z oat e,
hydr oxybenzoat e, Jhoxybenzoat e ht al ate, f onat e ]

xyl enesul f onat eP ‘é’é‘éﬁ“&f‘%m M@Psmmﬁ that progessingt yr at e,
citrate, lactat ﬂmﬂﬂ@é@@d&)ﬁl@?%ﬂdﬁiﬂaﬁé @fﬁcxent use ofﬂL dﬁﬁkﬂl@é PU harwlabelt €,

met hanesul f onat e E opanesul f onat e apht ene- 1-sul fonat e,

napht hal ene- 2- sld &%emmmommmmeémbuﬂmoﬁmﬁmwlﬁww
pharmaceutical ly acceptabl e acid addition salts are those forned

wi th mneral acids such as hydrochl ori ¢ acid and hydrobrom c acid,
and those fornmed with organi c acids such as maleic acid and

met hanesul fonic acid. 35 Base addition salts include those
derived from nont oxi ¢ i norgani ¢ bases, such as anmonium or al kali or
al kaline earth netal hydroxides, carbonates, bicarbonates, WO

96/ 09046 PCT/ US95/ 11521
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taught in general by EPO Publication 0564193. The product

of the heteroannul ation just described is of the formula 5

[err] and the doubl e bond at the 4a,5- position nust be
reduced in a second step. The reduction is readily carried out
under 10 m | ditions with chemcal reducing agents shgh,

bor ohydri des.woa%fgﬁ orohydride is preferred; the reduction saéllnﬂy be
carried out, for exanple, in formc acid under anbi ent condi tions.
More conveniently, the reduction step may be conbined with the
removal of the R6 group, by reaction wths15 trifluoroacetic acid in a
reacti on nedi um contai ni ng or consisting of triethylsilane at

reduced t enper aamomg tha ptooessors, and enswmtyat abh‘préofessmsadmpm-fonﬂﬁngmcd&sary
The above heter oannul atio garri ut under, roces
condi,ti ons. | n FRYGRUE a‘ﬂeﬁ‘g € e, @gn?%mg@grmedxat?ﬁa?l ﬁ’@’ht yi el ds

are obtai ned i npglagssperi ods of tine at tenperatures in the range
of anbient. For exanple tenperatures fromabout O[err] to about
150[err] are used, and ' reaction tines in the range froma few

mnutes to a few houfke challenge ofdefiningrrarallelized provessing mashads, and of pptimizing

temper at ur o, anfpeRbepbiie metod AL BN M b (PABK B |,

| ow t enpprosessing arenA. Séiﬂnncdalgeonﬁsts Sknlly bfilargeSﬂxmemfmdiﬁduﬂactl on
m xture is aIIowedto warms ow Q anbi erature whil e the
reacti on occur sTaePRFaF EAF‘\‘H%‘PE @Yafe'gg rages, agicallyenoughe of o
conveni ent or ga q‘&elﬁﬁh! 188 SheBidds that requie the YRRE/1990 Fbe placed

beT) USOS/ 11801 gagy Gfjutiap s that require the Xfaly¥e be plac onasmaglqeueous

solution of a mﬂwﬂmtahmmmmm%ﬁlWMMWmdemmesn'EhlacBe!me

haloalkanes o &t

i ncl udi ng addt o%‘l(;‘{nrstP?‘legﬂ%ﬁ’H’gkerred ntﬁ%&%s;}é Se?c%}e%}%xmnple,éao@ i Oir‘r{eh?al
carbonates and bnalﬁtd:neqmwmammrduewnwym comphutation tifne Ag@IYther pbitiofis,as

al kali and al kal i ne eart ?q ht\‘mrc;i( and the |ike ma%rbe used,
but the bi car boRuistke qgié? TG0 %‘P%"’f‘@ﬂf@'&md or may rely on simi
particularly prﬁgﬁ &&Qa{@ﬁé}%‘ic&ff&%%ﬁ]ﬁéﬁéveﬁihé $fhce no sifhBiarieBhsr Mei ate of

formula Il proceéds accordi nggs foll om ng schene.
An i nt er nedi at e comfiputations ocewn equentlal processing, none of these bottlenecks lead torar |

Xr o osiefibora ol doSimey My BE ChD cfETaF o Ak el 1y ™

[err] 20 pmmsmgwlmdthﬁuii fegliredo dixdeptiastoathatedthiaimeseluiteiient, thepr epare a
f the f I

gg—r}) ngg /11521 e:?lste}lceeof sgéhrzuom%utamnal bottleneckV\s%o%g 4!&9()%161'\2136 pose problems for the

[err] analyst. T8 ke MilSivasthge dfMPP Bothlutid cﬂ{abﬁﬁés}/ht?&éve? Riird gle Wi th

t he reacti on m xture conprising the conipound of formula VIl to 5

prepare a conpoged ls)toxzeﬁ'ermg\mmous processing in all CPUs, methods for optimizing/the r |

o gani ¢ S0l 1 ofbleifalh B RSy WIMLAM Mo Bl RhaRG) B ddblichen. "

conbi ning the residue conprising the conpound of formula VIl with a
trial kyl silane and t Thisladventage of arMEPibdcamesiclear by consideringaheimisétion whithy ent
to prepare the ¢ nd.of fornula V. The startin terlal-
of formila VI i SUSHANSH e places'Sh yage rorion sizs i sinele GRU SO

process shown lrslzeofmelﬁugegagaayaqiaﬁdihgEmhim@ﬁéubeao%Fi@drbasonﬁc&h&i@gthhut ed
2- tetral one, haV| ngz t he de5| red L substi tuent on the
@

unsat urat ed ri ngmoust ofdataie be prosessedrs-24 by adsingadditipnal r'PP‘HSeS@dmd receivepy4tear e

t he i nternedj.at 6/ 09046
et/ US9S/ 1 1?3 Sh&tindd ¥ irfchalB thétofdl computation. That dlrEd 1111p§c%%x} calculanon%eg
reaction is co nmeemhdwy barden enisepmic apalyststo aptinlize image size,rqspsciallyrsmce

particularly the refl erature, in tol e nge of a
strong acid sucﬁ"ﬁ%s"ﬁéﬁ( NPF&%FPBXF@““ EF‘EP‘P‘!}@H%F“‘?&P&”’E s?eg’ﬁé\?

it is formed in ghbddsequential prétassingWompatees. A CortASCEMECieRt provishig dEMPYs,f Or rred
is an i ndi cation of conpletion of the reaction. A slight excess of

phenet hyl ani ne, “highmay hansas many asyormorg thag 256 indisidusl Cgﬂqgghcaﬂdonly involje ysed.
Al ternatively, tetrahydrofuran (THF) may be used as t he sol vent, and
it is particularly convenient in that case 10 to use nol ecul ar sieves
to dehydrate the reaction m xture, using at least tw ce the weight
of nol ecul ar si eves conpared to the anobunt of water which wll be
rel eased by the process. The above phenet hyl am no conpound
is lithiated to prepare the starting material of formula VI. The
reaction 15 may be carried out with, for exanple, n- butyI I|th| umor

T Y L .



solution. |If such work up steps are used, the solution is t hen
dehydrated and evaporated under vacuumto obtain the 15 non-vol atil e
portions of the reaction m xture, containing the final internmediate
of formula VIII. On the other hand, the resi due fromthe quenched
reaction m r be carried on W t hout work up i j :

The residuexﬁﬁgﬁwgﬁ% aza-annul ation step is cooled, 20 P ]gﬁﬂﬁgbg ﬁlled

m xture of a trialkylsilane and trifluoroacetic acid is added. The
addi tion should take place at a | ow tenperature in the range of from
about -40 to about Of[err], and ne6-ot her solvent is used. A |large

quantity of trifluoroacetic acid, in the range of about 10-50 25
equi val ent s, nonimglydérethentd cohpuatioddin®s, sinpe cach| GHl] woikl assmk. just a The

t ef d trialkylsil is . triethylsil th . .
D et ot | b b L A B Gk HER G vy o rston Ty
substanti-al exgRmGaldbr kﬂa@ili'ﬁ%%thé aﬁge {?i%%&iﬂ tHeARGIR load require@fin MRt 5- 20

equi val ents, nost preferably about 7- equi val ents is used. The
mxture is stigeneratiqnds agrioeipal hgncfis of MPPs, 2 hepefitshagean enly be reslizadiibwed to warm

o1 cval ed t cpdPRt i smic progesbEBiekbds ki s S gt i 0 O

stirred at thadeveloped. tenperature for a few hours, such as about 2-6 hours
to 35 conplete the formati on of the conpound of fornula V.

The residue containyng the,inter i at e, of rmula oo, .V.,i s dissol ved,
preferably in a ha[ﬂféﬂl?ﬂ'i‘?édw ﬁ%et%rmmmg eh?c:%g%%selsrmc processing
PCT/ US95/ 1152 Imethods become evident by reconsidering the above review of thé@eismic analysis '
di chl oronet hane, washed wi th base, such as aqueous sodi um

bi car bonat e, abracess ndsrateds thecpurpase of seismic analysislistoranalyzr smegsyred seismic

of t e pret & an il gloptBfos RN © geflof bl 00 FBpucll Fheretore cacllT)

conpound of f osfithie@prifcipal processing componentshtidatd) @ioddic tusd intagef- hdyebedr ocess wi | |
be shown bel ow . s Preparatiops.. . . It wll be

under st ood t ha?°“§‘ﬁ§'°§)?qat??& gp%gag{ortcﬂ.@butmg compyiatianalwerk among fhe vaEoUS | i ed

t o conmpounds Oﬁm&.'% 1 ) aTals t\ﬁfr’f Bﬁ;é‘th [

i nt er nedi at es shomn%rpﬁ%gwp' éne?%ur%r}ggaﬁe EFerr a%n XEEF:g?éerﬁviqufd
substit uent s obe tolassignodifferantcgroupsinf the input seigmie raceadhtatoalifferedsipeocassdes: t he
reaction conditions ticulanly the exposur.e t.@. LDA those
substituen gsq Veﬁghple, traces ‘B?ﬁ%%?%@%%ﬂ%‘ﬁ’&%‘?ﬁ}%ﬁ%ﬁ%ﬁ%sw ried

t hrough the 15being assipddcdifféreht ous) Sifitarly0thp bepar ihagdcouldbdsubtiridedambund of

formula | in a sing]e |inked proces | t hough the one-pot _ . . aspect of
t he above proc%@%%‘ﬁ@%@gﬁbhﬂaﬁyﬂﬁ algp be possiblede gybdivide thet er i al s.

20 | t gdoPhyARGFMSA Yisdd Yo gbferat¥ hﬁgiuﬁ : i eus
to add the R[e%ra? substi?éuent,oif onea%es es‘in?agglwg%l? %ﬁeiﬁttd&u%

5, 239, 075 showasssignettoshdvarions procésyors.{Abatimndelis génemally gbhsideredtobe i odi de in
the presen of ver.y..strang base such as di,um . Aydyide, .

convent i ong(fe p?%%’edéega %#5’5’“ ?ﬁﬁ°A’F‘“§PWF%‘{“F§§§ hfgnathemaélrc%] %%‘%mab‘é%w in
the presence oéubjett 6ffthé protassing effort.SForexhmple, in seismilanslysisl theintathenBiticglnol  as
sol vent . The present invention also provjdes a superior and

preferred proc®edelispficr basad.on thewavs qauatiomycFor sxample, thedatamaybe  coppounds
whi ch i ncl ude Hem it ﬁgﬁﬁﬁg\tfr&ggrl s o gk jon, and

al so many of the co(gﬁp%%undsegég%ﬁgflgh’m I scl ose %l?%gééaégtent
5,239, 075. Thindjpviduabpreceasdre it may also be passitileioldavdlgp enmbinationsidf thesd r eady

al kyl ation_of the 4 osition.of the nolecul.e wthouyt the necessity
fo hse 28" ki Foereamls Brebt SCdpsreste: B S En Slel de and the
35 like. JesponBidility fordpecitd ﬁéquaﬁ&&ﬂﬁﬁibﬁlﬁ&ﬁl:bidallf%gmﬁ #5186 image, while

al kyl ation process are of the formula i WO 96/ 09046
PCT/ US95/ 1152 1having individual responsibility for specific horizontal locations in thedmage. The

[err] I j , I ~ | ;

Rert] i's hydr Splieogsto gMElfldadsl Sllyssfs%o Biifje méthdtior fodfilhflle |

met hyl or et hybeismib data, model, and imagecinto] compotemtsahat oart beogssigyedto indiidual] - C[ err ]
al kyl , - trifluoronethyl or Jerr]-Cerr] alkoxy; or Rlerr] is
a group -A-Rlerr] wherein Ais (err]-Clerr] alkyl, (err]-Cerr] .
al kenyl, or (Jerr]-Cferr] alkynyl; and Rlerr] is halo, trifluoromnethyl,

or Jerr]-Cerr] al koxy; 10 or Rerr] is agroup -X -Rerr] wherein
X[err] is Jerr]-Cerr] alkyl, (err]-Cerr] al kenyl, C2-C4

al kynyl or.a bond; and R7 is phenyl, naphthal enyl, pyridinyl,
pyrazi nyl , pyridazi nyl, pyrimdinyl, anthracenyl, acenaphthal enyl,

thiazolyl, benzim dazolyl, indazolyl, thiophenyl, 15 phenant hr enyl ,



25 as an internediate or as a pharnmaceutical. The

al kyl ati on process provides product in the sane = .- stereochem cal form
as the starting material, in satisfactory purity for the
pharmaceutical industry, and in yields of or above 90% when oper at ed
according to erred manners. 30 The fol |l ow ”ﬁcﬁi&

further expl a% e'%fBr ocess and provi de details which w ﬁmgé%f
use to the skilled reader. - Exanple 1
(4aR) - (10bR)-8-chl oro-4-nethyl -1, 2, 3, 4, 4a, 5, 6, 10b- 35

oct ahydr obenzo[ f] qui nol i n- 3-one -7- To a 1-liter flask equi pped
with a condenser and a stirrer were added 470 nL of THF, 18.7 g of

met hyl i odi de aptbeessors in the MPRyIng@llI0@nhgaalculations to be performed in each processor
(Pg’R;Jf?F’a} %32; isdepsadently,of other processors., This subdivision of seisic data analysis into’ O '

oct ahydr obenzo[ fijdivitii lcbipeneffsts contiborly reférrdddo Woseisan@@tomposition.  anbi ent
tenperature. To the mi xture was added 100 nl of 50% aqueous sodi um

hydroxi de in one portjon, a ntle heating 5 was begun. _The
tenperature was rai sweweﬂ?gﬁq’%‘mgﬂ“a&aﬂtm°fﬂ1°“sa“di?féﬁla§1’ﬂﬂual ly

| owered t0 29[ ephlophsitdiel #Bksfthe AnDAs!T B (B kind of mackihd, id i d
chr omat ogr aphy, elol?'?%snlg W't h i: 1g acet orﬁdtor Inrag: a%:‘iue&ﬁgcegﬁtgg_g?&%&&
anmmoni um acet at &ypieatly perform the samgé ensratioy onmultiple data straamsy aSinglh dustmbtiomed t hat

all the 10 Lt d teri d _been,consuned .an he aqueo | ayer
was reno @Epffwégtﬁl(@%%ﬁsp‘e&ﬁ%ﬂ? ?S&F%gwoa B‘i?gg‘ftloya’ﬁder
vacuum and t he Thesdishi Mashises Gofgordtiod These Kird bf AaeHiRds eypichll lack shared SOl Ut i on
was washed with brine, and_the organic |ayer was washed with 200 niL

of water tw ce, MEFRPTYdS GAGHRIOEHOF hasdts own sepayate momens wait and dhesinformatininat ed
under vacuurmg,whi gltj,q:gﬁn : Y@&ie ?@Ef j 1 . t hyl
acetate vvasmPenDﬂ{l/e .QﬁA otbetotcgl1 0 %8’9 o{nloﬁéegp dﬁgﬁmqﬁ%lblg ed, and the
‘product began processorsdypicallythai¢ limited dramputing vapabidiky andfmentorin Bkclnsse of thdded.

The slurry was congentrated to about. 300 , and filtered,_ and 20
the solids were %ﬁ%‘ﬂ%@ﬂ?ﬁ%%‘d%&?k&%ﬁ%&é&ﬁﬂ%dm"mﬁr
40-50[err] to olpeRiden the ficcessin cléidhth is b mdjoribottRAeck3h efficient fliz8%on/dfthe

purity. .The follow ng exanpl e shows an advant ageous manner of

i sol ating the picaeability of the machiness Even Witk $ophistisated jnterconnection techniques, such
Exanple 1A 45 in a hypekdBEddn -4 - 4 b-
oct ahydr obenzo[ faf(%? n)(')q I n- 3- Ong%&t, et Qf&ﬁ\%&ﬁéﬁﬁ%%ssﬁﬁ%a@%acgmﬁded
to a reactor, anbe @unidg kigne3d programst

(4aR) - (10bR)-8-chloro-1, 2, 3, 4, 4a, 5, 6, 10b-

oct ahydr obenzol[ f] qui [ N3 3 Qf net hyl

i odi de was added, ri @e %%p%%%ﬂﬁﬂ%ﬁ%ﬁ%@%%ﬁmmys%m&ﬁi on of
50% aqueous soditunddes« Thi T3D, aproduct 0 Craly Reddirch Corporation)istag exahpld of A5 err],
rinsed in with 40 f THF. . The mxture .35 was stirred at 36-39 for 13
hours, and was tAkFF@#fD g Bgsides having indr Pmssq‘ﬁéfmﬂ?‘%WH%d to
separate, ang tRwerful than ieécTh Al EMBRAS T3 DRas fotef sfthé SiafertPandtd phy¥iciily

hydr ochl ori c L WD 96/ 09046 . . .

PCT/ US95/ 11521 distributed, logically shared memory. This Multiple Instructipp Multiple Data strsath and

heated to reflu oAl céﬂ{e%aﬁ"@@ﬂreﬁtr@ i . I glbll e
reached 77. A ti)qvgﬂ@fd% kg of wat eériﬁvva -O}mﬁgﬁé%o?err%f#??lﬁg“# i me.
The sol uti on wagansof thel data et thd same time. Tiereduced ndmBed of procesuing clehefits Hidang ed
vigorously at that , 5 t erature until solidg began to_form _Then the
slurry was &téﬂ%@wtﬁgﬁ?ﬂwﬁaw&@&#?@@% a8 ip 3 SIMDypachipe. The
slurry was fisl t%&ﬁme%mdxetiﬁﬁew@shimggﬁ %%J&ﬁt &ﬁlfé%}p&ﬁfdﬁal elements affgshed with

cold water. The cake was air dried at 25-35 or 75 hours to obtain
27.3 kg of the dwesiuseadf theisfryer numbers, effigient utilizptionreqoirdsythat theoadl on the

chr onmgt ogr aphi c I - . Exanpl e
(4aR) - (| CbR) - 8- éﬁ{’]‘%rls%ﬁég‘%’{‘ﬁ'&‘f bebalanged, Anadditiong}factor is that cach p’°°_ess‘“grg?emen%
oct ahydr obenzo[ frhast amknmn&wMagér&ubse_t of the overall datd\wélurie;Goiithticns thft

(4aR) - (10bR)-8-chl qro- )

1,2,3,4,4a,5,6, 18 38%%%&%9%%%%%‘2?%?!’1?@%% conbined in a
flask with 94 m of THF, 20 nL of 50% aqueous sodi um hydr oxi de and
9.36.g of ethyl iodide, and was stirred at reflux, about 66[err],
for about 16 hours. The m xture was 20 cool ed to anmbi ent tenperature,
and the | ayers were separated. : The organic | ayer was evaporated to
an oil, which was di ssolved in ethyl acetate and extracted three
times with 100 m. portions of water. It was then dried and

evaporated to hal f its volunme while heptane was added in portions.-

—— ~ - I L - oy S r " 1



- 38- benzoqui nol i none nucl eus conpound is reacted with a disulfide

of the formula R5-S-S-R5. For exanple, if a benzylthio substi tuent
is to be provided, the disulfide would be di benzyl di sul fi de.. The
reactions go readily at anbient 5 tenperature after conbining the
reactants at go\gsjodsss OW tenperature, such as from abopgdrpsgnile; about
-100, in an et her solvent in the presence of a very strong base,
particularly a conbination of nmethyllithiumand t-butyl- | ithium
The reactions are rapid and may be carried out in 1 10 hour or, at
most, a few hours. Another method of sym8hesis of thiosubstituted
conpounds whi ch avoi ds the use of very | ow t enperatures, i s one

where either the nud/.SuBatent Noh5,504,678, lssc@fpd!lmzalerleman@)RhMeﬁl,gnd)cq} is

bron ne. . onl or | Pvaaihg Bpplication p8/MSRYP of el Sk Wi i3 et MPP Tadhod o "ot
anbi ent or ~ prestiskdiepthiraigatioh.cOnd 6fthé aipRtreqiittets of both ifVenfiérdis about

50[err] to about 100[err], in a hlgh boi l i ng _sol vent such as

di met hyl - mwmmﬁaﬁﬁlueormm thesd-P datavelumsrtiisterestnSpeificallyathes as
i b o h
pot assi um ¢af b fime3 ¢4 aggégﬁp%%rraamyb@smo%mw#p&dof ot her

noderately strong es of such
synt heses are adnbsmfabeb«mhons must be available to the focdsting élgmenthefithe Mi’RJ 'Thep X i's

an oxygen atom L ounds .ar e _cqnyeni e re ar reactions
wher e one of menttﬂ?@“ﬁ% @@“sﬁﬁﬂvﬁl‘i‘fﬁe %ﬁﬁfsd’ﬁ‘ﬁ °Pé'5¥ ?E%‘r%%

carries a 25 geopRysit@Pihalys@M and the other carries a hydroxy group.

usual with such reactions, basic conditions and noderately el evat ed
tenperatures, such as were just described, are adequate to provide
r easonabl y pronpt ankthers @& ather contexisiinwhigh it is necessaryte haves 3-Biirayehime firdd of

formula I. Jyg ol aTel QL h| oal kyl
group are pfﬁe)pafroe orcrlratga'pﬁlﬁeus conp%%’qéﬁ*ravr ngﬁmg#l%ﬂén‘}ﬁ“@dm
fornylal kyl L snemvolrsumnmgraphicdﬁwrdﬁrﬂs bedomifig i Mpresshithly aﬁnmon techni§ud0 iR

bel ow, by reactth&n a hal o str t ut ed nucl eug onmpound with
di net hyl f or mani @S ¥ %%‘F‘%‘?@ fecglvggru}aggm °r°f§'F1rl%ﬁ§°rB§§83mP85 fiempar e

the fornyl subs{inhitfpficity SRSH Brheed ihla number of differ! 52

hydr oxynet hyl group, vvhr ch i s?’convlertneml oo ﬁﬁ%ﬂ%%%%ﬁ%j The

PCT/ US95/ 11521 measured traveltimes are compared to the calculated traveltm@@forannunal velosity

hal oal kyl .SH or bstl tuted
o&’eﬁ g#he %Wg ’h?e% tWo{)&n% itmproved velocﬁ{ énogng

conpound provr ng { roup
conpounds of f osubsikrfact. Fiie hﬂprxvedwelomty model ik ¥ hseftﬂlakﬁﬂyﬂte@fetaﬂoh)bﬁﬂie are

made, in general, b S ubsti tuted nucleus
conpound i s reaﬁ“@ﬁxﬁl\ﬁ%{ %smia“ea“"(:'&ﬁ%ﬁ‘rﬁﬂf‘%?gwaP eteﬁ‘é’“)PaF{e oY theyr oup, in

the presence ofwalsd- bor abi cycl o[ 3. 3. 1] nonane al kyl conpound
(generated in situ by treatment of the appropriate al kene with 9-
bor abi cycl o[ 3. 3. 1] nqgnane (9- BB ) or of a bis(tri-

subst i t ut ed- phosphi n‘g éé%%u&rﬁdto&hwmrfgwhesamethod&mkuhuwe in
an inert atﬁmsp&ﬁa%mﬁr&mﬁ.ﬁml e, The proodld #6104 o B iRy USed
and a basic environment pr ovi ded fr?rre yIamne or e I| els

appropriate.  tothe eifenabequation iasphaﬁcﬂmorchm with fefinemeitowotinGedsethe] t o

2 hours. 1 SR s oS AL et R e et e

conventional  ray probléniN)€THe résalting GLD grill BEFaveltinesakd uRad ni&hpﬁ“ﬁ%@ﬁimor from
al kenes to al kyl s. Anot her net hod of synthesis of

al kyl - 1i nked 20velocity agakyeis Tapraging foranedeling elsyathetioseismogtamsn3;D taveltime

hal o- substifut e t?ﬁgﬁ%ﬁh I 0 Hﬁrﬂ ‘[]I % strong

base, iypr%?’eerrsg& y a conmi ng‘?r%ﬂ]nﬁo ?réétﬁ#??rﬁ’#ﬁf auc’i Sﬁwﬁyr thim

and then addi ngcmnleniodemgilemnsmbidae AV cﬂmgmg&)eKGHE;SBamﬂAH and X-Rerr]

substi tuent. &We;(eang an exarrpl e bel ow shows t he 25 preparation of
f

a conpound wher FRyRig ApRroach to first arrivgl fraveltime, eampation such
a reaction of bﬂmemaaﬂmrév& h,smburedveroeﬂ&} 1500, aitawwg l?.?mﬁgtéfjﬁg). out at

| ow t enperature, warm ng anbi ent or slig el evat

tenperature, prHPEEwEs the palculation SChemeS ef bash Seluieidsnand Sehneider et. al. cannot be
Conpounds of fornmula-l wherein X is a carbonyl group, an ester group
or a carboxam de are prepared in manners follow ng the general
processes for synthesis of such conpounds. For exanple, a conpound
where X is a carboxam de may conveniently be prepared by reacting a
hal o- substituted 35 benzoqui nol i none nucl eus conpound with an

i socyanate carrying the desired Rlerr] group. Such reactions are

~carried out in WO 96/ 09046
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Br Br 20 : The

reaction mxture solution fromthe above step was treated with
acryloyl chloride (1.7 equiv.) at -75 in one portion over about 5

m nutes. The m xture was then 25 allowed to warmto -8 over 15 hours.
The reaction WO 96/ 09046

er/ Usos/ 110340 97i0ssss _ 44 PCTUSOGNZ261
guenched by pouring into sodium bicarbonate (60 g in 240 nL of wat er
at 5to 7[err], 15 mnutes addition tine, 20 m nutes stir, pH should
be basic). D methylam nopyridine (0.01 <9 equiv, 2 mmol, 244 ng) was
added and the m xture stirred 5 anot her hour. The m xture was

concentrat ed urdirectlybuplementedion an MPP with6jtaeso}ving such pmblems bsimemdfH00 i ;
firnal vol une 40 nd . hyl.ene.chl ori.d 400 nl) was added and
the organic phdSg€® Fiton {3k Rﬁ%ﬂcﬂfﬁng M‘Pﬁ S‘Eﬂi‘é‘mﬁ‘&“@ﬁﬁg pefieen %E PPeEsfng N, two

100 nL m&ﬁw%mwmgﬂﬁgMemmmﬁﬁﬁeﬁdeas%meép m., pH 10
9). The organic extracts were dried and clarified filtration
over rappr oxi matdisojos Q@“\}hﬂusﬂﬂkﬁbﬂlmnw spwending apphcatlonmomwb’e was
concentr at eg UNEsEe @p 0 a total weight of 129.6 g. 15

Step ¢ - Reduction-Ceavage’ [err]

[err] To about 103 g of the above residue were
added 37 20 mL dfheteraireothyﬂrstﬂmlsehalhdvehenrusedfortcoini:ﬁtunmsafawerﬁmei d-at

25[err]. After u uction a X1 mat 5Q% conpl ete.
Af'Eer ]an addi ti‘%‘ﬁ%rq%? S‘b’ﬁ?‘g 1 Ve gt R orelioe W “lﬁl"gfa"ehﬂﬁ?ta‘?ée by e The
m xture was t hamowiidgeab®sinfthe arf . £ method based@n applicatish df'FéﬁﬁHt’%fm& pel waved to

cool and was concentrated 25 i n_vacuo to approxi mat el The
resi due above \Hisclosed in Moger.sB| Mwatm using the shartesibathyn é!P\Getm’aecs washed

\ll,l\’inzjgr Vacuum 'lﬁga?é%r?ge r a%‘ﬂ&%gﬁt r eg?%@d’raﬂ?{{ﬁjt@m%lﬂtggf&%%%nt ;?LZ?

(appr oxi mat el y differehcersohutinh of 2 eikogal b@muoﬂ.[ Eike ]Scﬁnetdeﬁein@éraionaﬂd other hour s) .

The m xture was.fi ered and ri with sev smal |l portjons of
et her affordind ‘lf‘??@f ? gﬁéﬂ ortest pyth me °3°°WW§3‘7‘%§B%6’

PCT/ US95/ 11521 entire V\%-nd snmultaneouslymonerun of calculations, avoiding the vonvergence dr Yi NQ
as a crystalline, ite solid (yield = approxi mately 60% based on

purity of br onth@F@FGﬁ'E?medWl classical ray-tracing Ry thatireaspy, howeears e phase hi gh

performance;d i Gy tation of MBP g&%; NGV §E ollsids” Unent
C 18 3.9 X 15 5 pijeﬂeg n#%noofik%ﬁ&ﬁj?’?%x W tﬁll /%o é}ug aqueous
acetonitrile cmw@a&nvgmm_nuunmvuﬂl&uhneldtr@aloper ating the det ect or
at 220 nm Pot ency: 91. 2% Rel at ed

SCUbE;aggesH 658?810@8W%“bg““@?é{f@“t%lﬁ“&g&egngiy%g &L“N%”(’:m%% 08:

H, 5.43; N 4: 3ststack nﬁgrafiﬂ: (or partial prestack mlgratn{rﬂlte“c]uﬁqw&ﬂ faBbbas bds¢d o2 1. 60,
24. 62, 28. 24, 48, 33 90, 57.28, 121.03, 127.42,

130. 09, 132. 86, °1‘S‘°r“an5f°m'a“°n"°mf€eﬂ“5*£t°%°§ws“hwawmavolwnes Only

1H NVR ( CDGeer rgrestack-ndi3tation Hill suffice. This, of course, relpifes komfRatid of a A afifb
[err] 365 nm- 302[err ee% > 98% determneoa

chr omat ogr aphy fiﬁidamment@ﬁmnmecmqmdfqymnﬂicmdMIPtmplmmntaﬂmofei uting
with 10% mbée@?@?@é@%xﬁe@ﬂ%@ﬁﬂﬂ&i@ﬁ&mﬂﬂ@&&ﬁ% S pafbaRgl 2t 220 nm

Preparation 3

Two hundred fi fexplomtionfand ptadattetr of ur an was added to a 1 liter
jacketed flask with stir bar and nitrogen purge, and 250 ng of
butyl ated hydroxytol uene, 250 W and 25.3 g of
triethylam ne were added. The %n&’hmggpgt; v d to 0O, and to it
was added 18.0 g of 30 acrylic acid over a 2 mnute period. The

sol ution waszs cool ed Thepresentagwinﬁoﬁﬂa@ix&hdd]ofu&iﬁﬂpﬁ&ll&p@ces‘so&cﬂryfef%lya:hl oride
was added over a c@ﬁé{% m nut e jl; It iIs mporéfi({]t t o nai ntai n t he
addi tion mpssively, L precssEaT( ﬁg ﬁ%c%{amv? wRpeltiag figldsfor a,3rIn Yalwme of

Mai nt ai ni ng th%@ﬁﬂ%ﬁ&a&meﬁwrﬁeiﬁf@t@tﬂ@pﬁe& is'Ft’th&glJelbnenﬁﬁlodel orfdl trogen

purge, the solution was stirred for hour, " and It was filtered
in a vacuum fi | slewnessmodeleof aedeDwabimeaTheend product Oﬁﬂlﬁt inveagonds aet ofidi t i onal

t et rahydr of ur an. ' WO 96/ 09046

PCT/ US95/ 11521 - 46-

Preparation 4 . (R) -6-chl oro-2-(1- phenyl et hyl am no) - 3, 4-

di hydronapht hal ene, lithiumsalt 5 [err]

[err] 6- Chl oro-2-tetralone (4.51 g, 25 nmol) was
react ed with 3.32 g of (R)-(+)-phenethylam ne and 20 ng of

p- toI uene- 10 sulfonl c acid. The reactl on was carrl ed out ‘as shown |n

T L a I o A NN Y v o, .



- 49- Exanpl e 5

(+)-(4aR) - (10bR) - 8- (4-chl or ophenyl t hi 0) - 10b- net hyl -

1,2, 3,4,4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3- one

[err] ' [err] 5 To a
3-necked 125y ofdsasgk was added 50 ml of THF and 500 mpgraisesn22e
(4aR) - (10bR) - 8- br ono- 10b- net hyl -

1,2, 3,4, 4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n-3-one at anbi ent

tenperature. The solution was cooled to -75, and to it was 10 added
dropwise 1.7 ml of methyllithiumin d| et hyl-let her. The m xture was
stirred for 15 mnutes, and then 2.4 of t- butyllithium (1.7 Min

pentane) was addeHaveHimesion a3-Rasidaver '@15 volume. Asjg knagyvn tpghosgskilled jnthe &t was

stirred for 5 nmn cﬁ?g%@%ﬁé&%ﬁryfmmt%ﬁ@p@rﬁ%aﬁ%ﬁ&ﬂse&m: aqaghenyl )di sul fide

di ssolved in 10 I ONns € reaction
m xture was stirred ] fo_r 2.0 m nutes at -75 and then was allowed to
warmto anbi entﬂmnunepmfmmmmnisadswiﬂlh 31D récpahgolatgrid ofc

acid, and was dil uted.w th 30%{3 eth acet.at e, ni c

sol ution was wash&do@Hiee o Slomos e&ﬁ%mfﬁ h?&?%réﬁﬂaﬁflgorib‘rmm %m%rgalo%

sodi um car bonag e ggbificativh and@ ndadldaﬂsl aewnewﬁdéﬂﬁedastherembi&ﬂ&%lsatyﬁnd
concentrated under vacuumto obtain g of a yellow oil. The ofll

purified by chronétfiite diffeyence splution ofthe @komm@mnm&nﬁph@cﬂmnr@amuwent
begi nning with 2% 0y %..

nmet hanol / di chl or onet haﬁéﬁ%&eﬂqﬁhﬂteﬂ&%%@%@%ﬁlﬁﬁ%ﬂ% 'tnqg %h%g’ ion.
evaporated to obt @hewesulting travsitimesgrointdprared wigive taveltiode/Seldbh & FRtngilam
ethyl acetate to ., obtain 453 ng of purified product. np

169] err]-172[ err | SO m e=357. [err][D]589=+83. 91,

[err][ D] 365=+293. 47 (rret hanol ). WO 96/ 09046

PCT/ US95/ 1152} CFresent mvem:lon provxdes for decomposmon of the task of traveltime
Anal ysi s Cal cul ate Found 67.12

67. 33 compytations onto groups 9f processors associated with g;ghwdual shots. This N

3.91 geczﬁlposmon allows f{nhmmmmza Iigiﬁ @ﬁ%%ﬂ%ﬁ‘a&é a”ﬁ,'a?gre‘{.‘?sﬁg%ed

carried out accor 1 ng € pProcess

Exanpl e 6 to analysné task, ﬂaﬁ)mc(ré@hg)oveﬁﬂ Mo@bﬁtyh@ bﬁtl yf the present Avestiin1y | -

1,2,3,4,4a,5, 6, 10b- DCL & dr obenz uinolin Yield: 481 ny
of the desired prB¥ta e 0%&12’]‘& m°ryreq““eﬁf‘§£3§’73h°“ém%‘891°‘°m

+85. 00, a[ D] 3% —mtmb%fwue%g iR Brow Anal ysi s _
Cal cul at ed Found e 8 74.74 75. 00

H 6. 87 . N 4.15

4.10 15 (Wythineach pmmgrsuq Mv@w@msmmﬁm the(traveltime
1,2,3,4,4a,5,6,10 - v

of the degi red pr gﬂﬂ‘éﬁmg 2 e{ﬁ %‘é&ﬁ ?]P%F—%%éﬂhe data 01# E&ge}-al@%upg

[err][D] 589 = +80namecamﬁ@5nmdaemeShc(tq:nsmmﬁachproceaﬁu performs its tradeltiny Si S

ﬁal culate 5 6§ompu"faq:lons mdepengergff each other processor. lQata transtzer betweergprgfsson 30
3.99 20 \\Ehrfdiingadjddent y-slices facilitate the independent computatlons The groups of

PCT/ US95/ 11521

Exanpl e 8 processors yyed in the analysis age. ‘@dmhecmesﬁwfeﬂmﬂh Tsgcessys thabeany | -

of "t e toel red pr ooy aARPARID bRULAR, riped, TR enmesh that il fo 10 10

a[ D] 589 = +80.5, pfocts8GS isbalanoad, thus efficiently taking advantage of the compintatipsl S

CH:aI cul ated | Ggap':agfﬁﬁgsofthel\@’_PSZ C \ 67.12 3 o1 67.41
3.88 ' Exanple 9 10

(+)-(4aR) - (108R) - 8- ( 2- Aﬁéxhhé friveeidtyrthés have béelvonipiitd inthe spherical coordinate system,
1,2,3,4,44a,5,6, 10 octa, ezof]qU|noI|n3one Yield: 490 ny
of the desired pr e%em 9Bto Agectangular coopdipate system-anstwrittenqut b D] 589
= +87.8, [err][D i+ I

cal oul at e aﬁgutﬁpe o’ﬂ)@:c?m]és storagé&m& [fLRNe]S ﬂ?other?rocesses suchaéﬂ?éryt%%i 6
H 6. 8omographic inversign.o0 N | 4.15

3.90 . Exanmple 1

(+)-(4aR) - (10bR) - 8- ( 3- et hyl phenyl t hi 0) - 10b- net hyl - 20

1,2, 3,4, 4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3-one Yield: 480 ng
of the desired product. np 189-191 FDMES: m e=337. J[err][D 589 =
+87.8, [err][D] 365 = +316.5 (chloroform. WO 96/ 09046

PCT/ US95/ 11521 -52-

Anal ysi s Cal cul at ed Found C 74.74

—— e~ " ~ N — ~ N~



Anal ysi s Cal cul at ed Found C - 70.35

70. 38 H 5.90 5.96 N
4.10 4.09 ' Exanmpl e 17 10
(+) (4aR) - (10bR) 8- (2 fluor ophenylthl o) 10b- et hyl -

,2,3,4,44a,5 ct ahydr obenzol[ f] qui nol i n- 3- one pOt/Bs9di2540 ny
of the desi re pro uct. np 196-198[err] FDVE: m e=341. J[err][D] 589
= +84.2, [err][D] 365 = +300.8 (chlorofornm. 15 . Anal ysi s
Cal cul at ed Found C 70. 35 _ 70. 24
H 5.90 5.95 -11- N 4.10
3.97 Exarrpl e 18
(4aR) - (10bR) 8- (3- qui nol i ny| BRIEE.DESCHEL KION OF TH] AWINC
1, 2, 3,4, 4a, 5, 6, 10b- oct ahydr obenzo[f qU| noI i n- 3 one 20 Yield: 340 ng
of the de5| red product %r&

Anal ysi s Pl cul aTt‘hg a)?%eﬂt E\?‘@advantages will lf‘e‘lﬁgxé easily understoodigy 26
73.56 referdsice to the following &tﬁkd description and thg. mhed drawings and tableslin
7.48 7.1%6 i WD 96/ 09046

PCT/ US95/ 11521 W - 55-

Exanpl e 19 (4aR) - (10bR) - 8- (2- qui nol i nyl t hi 0) - 10b- net hyl -
1,2,3,4,4a,5, 6s 10b- octlaemés"phﬁhmbéﬂeﬂuumbhmﬁmeﬂedataasqmsmoﬁ/e@iﬁ@uraﬁﬁo ngy
of the desired product. 220[err] 222[err] FDVS: m e=374.
Anal ysi s Calve P%X\*ﬁ&dm -D seismig,explorati C 73.76
73.56 H 5.92 5.92 N
7.48 7. 40 Figure 2 depicts a simplified fanctional lblock diagram of afpafiliEl fRoctSsidg)

(+) (4aR) - (10bR) - 8- (8- qui nol i nyl t hi 0) - 10b- net h
,2,3,4,4a,5, 6, 1osyst9mtaw £ @@rﬁta{wfqd.dnfsmunatmndmgﬂlepresmtmem@maybﬂs

of the deS| red prﬁe np >260[err] FDVE: me=374. J[err][D 589 =
+71.6, [err][D] 365 = aBsorbance (chl oroforr’r) 15 Anal ysi s

Cal cul at ed Found 73.76 73.61
H 16. 92 Figure 3 depict.adfock dlagram of the stepsiinvolved in the travelfime3

7.46 Aa 2% di nyl t hi 0) - 10b- net hyl -

1,2, 3,4, 4a, 5, 6, 10?%%?’%8%9@% F?%Y"Ph 3-one 20 Yield: 530 ny
of the desired product. np 223-225 FDVE: m e=324.

Anal ysi s Cal cul aFiguare 4 shows the Felatinoh between the rectangulaficoordinate system andxh84
70. 09 H . 6. . . 6. 24 N

8. 63 hgcal coondinate systerpf G fysetion

PCT/ US95/ 11521 - 56-

Exanpl e 22 Figure 5 shows the mterpolatlon between spherical and rectangular

(4aR) - (10bR) - 8- phenyl. t hi o- 10b net t}é 2,3,4,4a,5, 6, 10b-

oct ahydrobenzéff]&‘tﬂ"ﬁlféi‘q”rt"”g1 r%’tm gmventxoﬁ eld: 351 ng of the desired
product . np 183[err]-185[err] FDVE: m e=323.

Anal ysi s Cal cul at Rigure 6 depicH Yiteferred allocation of trateltime calculation taské fof &
73.99 . H 6. 54 6. 68 N
4.33 singlg group of PEs. Exanpl e 23 10
(4aR) - (10bR) - 8- benzyl t hi o- 10b- et hyl -1, 2, 3, 4, - 4a, 5, 6 10b-

oct ahydr obenzo[ f ] qui nogj 7R'&8d7Bdep1ctthe2ﬂl tdles prasd 4 qek
product. np 172-174 F =337. J[err]] 589 80 84 .(c=0.57 in
chloroform. 15 boundanesbemm Cal cul at ed Found

C 74. 74 74. 49 6. 87

6. 85 acterizati

The foll ow ngzgroup of lggnpﬁhgg’sgiem%strateonﬁtheco[}nén%rﬁo g{aogt?trth%merﬁca
br om ne- substi t ut betweemtwad®Esnol i none nucl eus conpound i s reacted

wi th a conpound having a boronic 20 acid | eaving gr oup and providing
the R5 group, where X is a A av:

PCT/ US95/ 11521 ' e '
Exanpl e 24 (+)-(4aR) - (10bR) 4- et hyI 8- (4 chl oro-3-trifluoronethyl -
phenyl ) - 10b- net hyl - 1, 2The gresknt Ivéntibdlis @ viethios of wdingaaoissively parallel processor to

i nol i n-3- 5 . . . .
P rp 570" S obtain ravelticne iekd¥th b porion of the s f B Pt TS BERA TR e
with (+)- :

(4aR) - (10bR) - 4- net hyl - 8- br ono- 10b- net hyl -1, 2, 3, 4, 4a, 5, 6, 10b- 10
oct ahydr obenzo[ f] qui nol i n-3-one (200 ng, 0.65 mol ), -

tetraki s(tri phenyl phosphine) palladium (0) (23 ng, 0.02 nmol ) ,
4-chloro-3-trifluoromnet hyl phenyl boronic acid (175 ny, 0.78 mmol ),
0.65 nL of 2 Maq. sodium carbonate solution and 2 mL of THF, fitted

with a refI ux condenser and the stirred 15 _m'xture was heat ed at



anal ysi s: cal cul at ed f ound C 74. 31

74.12 H 6. 53 6. 53 N

" 4.13 3.88 10 . - . Exanpl e 29
(+) -(4aR) (10bR) 4- et hyl - 8- (3, 4- et hyl enedi oxyphenyl ) - 10b-
met hyl - .ﬁ&ﬁ& 6, 10b- oct ahydr obenzo[ f ] qui nol i n- 3-one pctiysesn2zeti € d:
189 ny (80% o? the title conpound as an anor phous solid.
183-189[err]. FDM5: me = 363. J[err][D589 = +80.77 (c = 1. 04,
chloroform. anal ysi s: cal cul ated f ound C
76.01 75. 75 H -12- 6. 93 6. 89 N
3.85 3.62 WO 96/ 09046

PCT/ US95/ 11521 be employed on any type of parallel processing computer that bas-more than one

a1} - 30b- rret ngTeokssyt &ithe il Al bl sl Gl hacb ot ka4 -

qui nol i n-3-one Bray Y-MP theliﬂatsuﬂﬂe:gbtﬁr&&%’éor@haﬁb@erﬁ lbyed. DetWastkéttpeasonal

white solid. >265[err]. F X me = 433 err][ D] 589 = +46 45
(c = 1.00, coxmﬂswsmmo .ﬂl’mmv% be-pvRleyed. Inapre{’erreﬁpra dimep, the

f ound d will én ivel

9.06 & gle(t)hlo will be emﬁﬁg'eé a massively p%agb% Ex%cessor (MPPB"h%w%%%Sr more

Exanpl e 31 processing/lemyents (CBEY"). 20necexamipledf sgch-anVPP isaheo D imade Yy tHeuor o-
henyl ) - 10b- net hy - 23 a, 5. 6. 10b- oct ahydr oben - . e

ol 1 e 3 one. 1k Résestel CifhPecn Ry DRUGHRHE, SRR A5 b sonstv an e, e
anor phous foam abbreviatishOMPP[véll bk usedfhiebdii to'¥efr fo a8f iaarallél%fdckisﬁhfb%&putei*% 81

(c=0. 60, chl orof orm. anal ysi s: - cal cul ated f ound
C guitable for the present mgthogy However, usq of MPP mthatmannerg,s inmo way to
5.31

Exanpl e 32 Yo be f&??{’ﬁ%ﬁ@%ﬁ%g@l’_ﬁﬁﬁ%‘t% eées%t 'ﬁ%h?d tgus? y‘ arsggﬂmpgtﬁ{sno] -
napht hyl ) - 10b- medesthedlby?thd cémeharcial hafkidtplave tabedlassively patatibl:
qgui nol i n- 3-one 25 Yield: 239 ng (81% of the title conpound as an

3zgrggo?§ _ sol i gf @ﬁ?&%erricdampmwssmg ﬁ 1 454, @&&M%Bg =

PCT/ US95/ 11521 ﬁ'oma rtion of the earth’s surface. Figure 1 depicts a perspektive view of a region
anal ysi s: cal cul at ed f ound C 79. 26
80. 39 H 20 of the earth for w}u@yp geophysmal imageisgigsired. On surfpce 18 of the earth

0 (4am) - (108R) 2 oy anuibes of shot lines 2 along which the seismic datd ek BBufred s

phenyl ) - 10b- net hghevin ih Hgure 44, Shod mﬁlﬂ-wlmdrsahema{fb]:smorﬁ at which a seismic

g:J: .nol [ EI-DI:\%/-B:C)ne ?ﬁg&éﬁ%gﬂdg} rquﬁ'f}ﬂ(%gé?' af he t|tIe cg%ound as ]?(r)]rrr) _

226"6? I's: y @ﬁb e cattd Receéveri Hpackd along eaclﬂme 9recexve the snﬁla]s i €&k source
3. 43 position gfter reflection from various subsurface reflectors6.  Exanpl e 34

(+)-(4aR) - (10bR)-4-nethyl -8-(3-t-butyl carboxam dophenyl ) - 10b-

nmet hyl -1, 2, 3,4, 44, 5, 6; ; N :
213 ng (81% A, 4% > DTl ggsrrp%gund as ﬂim%’x%‘*“ ofl % 18 viie4foe dofain requisé e’
404. [ err][ D] 58$ompuigtioraf ttayeltings £§ seismicovayesemynating from a gridaf srfase s

(7:aI9(7:uI at ed t}&éﬁgns down tOﬁg-D grid of subsurface gZ%Eons in the data. Th%sag}ﬁmg in the H
WO 96/ 09046 horizontal directions of this volume may be dxfferent ﬁ-oxﬁ’EEE/sHﬁﬂﬁfglxﬁ klvertical
-62-
(+) - (4aR) - ( 10bR) direchianand may ajsobe. d&ﬁf%?qﬁﬁwhﬁa’ 839&#?%1“ and line spacing used in the
napht iy ) - 10stetgiflisihor ofyé 549 afa | 98 88 BRSO o
qui nol i n- 3-one disitio ogthe?d 240 819 Ya?dﬂ%e tﬁlfatFTr eogoegﬁ%at%edmge a
white solid. art np 208-211f[err]. FDIVB me = 454. J[err][D 589 =
+49.37 (¢ = 0.51, chl oroform. anal ysi s: cal cul at ed
f ound C : :
7_ 54 7 57 The descnﬁﬁgn 6f3he present methgc_? %iéc%%lputmg tmvei_nln%:_s ﬂayﬂg

Exanpl e 36 simplified by describing one embodiment of an MPP system on which the method
(+) (4aR) - (10bR) - 4- net hyl - 8- (4- hydr oxy- 3- met hoxyphenyl) 10b-
met hyl -1, 2, 3, 4, 4a, 5,6, 10b- oct ahydr obenzo[ f ] qui nol i n- 3- one 15 Yi el d:
91rrg(40% of the title conpound as a white solid. rrp
247-250[err]. FDMS:. me = 351. [err][D589 = +79.51 (¢ = 0.75,
chl oroform. anal ysi s: cal cul at ed f ound C
75. 19 75.13 H 7.17 7.24 N
3.99 3.97 20 Exanpl e 37

(+) (4aR) (lobR) 4 rret hyI 8- (4 t- butyI car bonyI am nophenyl)

~ A~ T T o o o



foam np 108-112[err]. FDVS: me =365. [err][D 589 = +73.75 (¢ = 25

0.56, chloroform. WO 96/ 09046

PCT/ US95/ 11521 . - 65-

anal ysi s: cal cul at ed f ound C 75. 59

75. 88 - 7.45 7.57 N pcTUS96/12261

3.83 Wo syessss Exanpl e 43
(+)-(4aR) - (10bR) - 4-net hyl - 8- (2-trifluoronet hyl phenyl)-10b- 5

met hyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3- one Yi el d:
201 ng (83 %9 of the title conpound as an oilB:  FDVE: rﬂe =373.
[err][D 589 = +60.00 (c =_0.36, chlorofor rr)): anal y

cal cul at ed f dnawbe 1mplemen@d As depicted in Figurg2, ths components of thp(}dg%system H
5..94 7. i :

(1) - (4aR) - (10bR) - 4 P ‘Y%mi‘“ya“’?%’ G e ML 190 2 Sﬁﬁg“ge sorage facility 102, fata dfds 104,
1,2, 3,4, 4a, 5, 6, 10buesit disks|106) et ohds} computerit08.3- one 15 Yield: 177 ny
(84 %9 of the title conmpound as an anor phous foam np
116-1220[err]. FDIVS: e =323. rr 589. = +8 C ea .. 0.47

chl oroform . ‘ﬂglmee Oft‘{e(ios‘]@g?’bﬁﬁeﬁ{sé'ata]lmqatfo&fﬁ fpe present inyention.
17329 57 Jllﬁgcasks perforxdédbythe host comguter Boutdbe performed by tHe Mbdescribed N

PCT/ US95/ 11521 below as the control PE Ina preferred embodiment, the MBJ;100 should be capable
| e 45 _

Exa
() (4aR) - ( 10bR) - 2 Pgriomming jn the muldplc instryction stjcagy/pulgiple data stream mode of
5, 6, 10b- oct ahydr ob@em{oﬁ](mmml This 3aode ef operdtion allows dcﬂpto]:&orrtgpéxﬁ&hﬁ) of the

g|4t2| € Fg?ﬁf?g?5gg g@lg}t%gksstx@ﬂtaneouslyandggg 65 266@# ogrammedtodoso
Exanpl e 46 10 1p THe méthaddmy hish B2 adimhlgdonbly %nﬁyﬂ:yédaoédmp%t&gtﬁﬂgm&md&yl -
phenyl ) -10b-net hyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydrobenzo[f]

qui nol i n- 3-one of operatiyh,dbrexamply single insmaction stresm/myliple data siseamn(SIMD)a This
anor phous 15 [

0. 52|,'O chl or ? & ?So';%bn has’ﬁllepé%%?s%gsl sém {xﬂne“sB]C%?f% “f'mg%sge ‘aggsdgﬁtd

C 6 7orbdifferent sets of dafa/ A&(MPP suitabletfor use is the T3D manufactdded by Cray
5.46 N 3,58, .32 . . :
Scanpl e 47 20 Repaichelrg- pESh i MIMDYMEP. DX MER e RERPI formspeesiltty
1,2,3,4, 44,5, 61§0bse?§ﬁxela¥1ﬂﬁﬁihgmeqﬁésbﬂ%eiﬁ&dwﬂ&emewnmmosesknnxaﬁhﬁe art./ Bor0
(79% of the title conpound as a white solid. 150[err FDIVS:
me = 335. [err][mpmosewfﬂnsmvemmmofﬂsmsmmg&bmdeslgmtedasﬂle
?gézgs' S H Cal:o%lﬁloﬂ’ﬁ,dllo. ;l"hgfﬁaléppﬁs inthe pte%r%ﬂ embodlmentﬁ:e paZ‘gnOZde into

4,18 4. éidups of analysis PEVYD19.6MGthikiéach group of analysns PEs, one PE is designated
PCT/ US95/ 11521

(+) - (4aR) - (10bR) - 42%b¢ I PE. [ 1. @FWS)F&BE%M@)‘“M%WWMM‘“mthelf

1,2,3,4, 44,53, 6, 60ba&m&am%qﬁemﬁt1ﬂwg}ohp $he &nfrol PE, 110, lsa}(a;ee&sd:y fmg
(66% of the title conmpound as a white soli

me = 335. a[D 58the=prea°¢rremgnlzqsiﬂnerm2~hereastheta%p@qumedngyﬂleleadPE]s 114, could
anal ysi s: H Cak&ﬂ&%agnebﬁﬁhggﬁ%,116,mea%§6)upofPEs,l?\?. 78.77

78.53
4.18 3.92 10 Exanpl e 49

(+)-(4aR) - (10bR) - 4- met h¥he Bospbamiter] 103, stotehg ivelocity model for the region 20 in Figure 1

Crva ot “The o1 oo R B (B8t i (@B ness e ol ™

-

f8712 6‘5 ; 305. 25 - velgﬂi@)y Ihisi 1s a matter of ablﬁpdtﬂicﬁgl eéﬁgic:end‘y%éﬁﬁse the comptﬁmons of
4.59 4. trgveltimes mvolve multiplication by the slowness. The slovge%;a@rggoredm
(+)-(4aR) - (10bR) - 4y- | - 8- (4-chl orophenyl)-10b-net hyl - 20

1,2, 3,4,4a,5, 6, 10b=octahydr obenzo[ f] qui nol i n- 3-one Yield: 166 ng
(75% of the title conpound as a white solid. np 192[err]. FDVS:
me = 339. Jerr][D 589 = +76.14 (¢ = 1.00, chloroform. 25

anal ysi s: cal cul at ed f ound C - 74.22

74. 17 H 6. 52 6. 68 N

4.12 3.97 WD 96/ 09046

PCT/ US95/ 11521 ) - 68-

Exanpl e 51 (+)-(4aR) - (10bR) - 4- net hyl - 8- (4- net hyl phenyl ) - 10b- net hyl -
1,2, 3,4, 4a,5, 6, 10b- oct ahydr obenzo[ f] qui nolin-3-one 5 Yield: 150 ng
(72% of the title conpound as a white solid. np 178[err]. FDVE:

e = 319. [err][D] 589 = +77.14 (c=1.00, chl orof orm.

~ NN N

N 1
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- 70- Yield: 206 ng (80% of the title conpound as a white solid.
np 148-150[err]. FDMS: nlie = 397. J[err][D 589 = +64.51 (¢ = 0.62,
chloroform. anal ysi s: cal cul ated f ound C

81. 58 woﬁksﬁ H 6. 85 PEI/8896/12261
3.52 .60 5 Exanpl e 57
(+)-(4aR) - (10bR) - 4 met hyl - 8- ( 3-f or nyl phenyl ) - 10b- net hyl -

1,2, 3,4, 4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3-one 10 Yield: 141 ng
(65% of the title conpound as a white sol id4 rrp 163[err]. FDVB:
me = 333. anal ysi s: cal cul at ed found

79 25 79 16 The analyqqdesxgnates, as an input pargmgeter to the host 1085thgghot N

4420 1%5 ﬁ°r §""‘(°§ v eltme computations are need UEE%@,”BL, Shotpoditons

(+)-(4aR) - (lobR) ydr oxypheny
met hyl -1, 2, 3, 4, 4avﬁllﬁ>phmngaammbymfdines;29{>ﬂihqlsun&nbloﬁﬂ133€D|eolumecorrespoﬁd1@td

oD (379 o {6y id TR S the ik oo b i i

pzd

75. 62 5 75lhc.3£bntrolPE,llU. 6. 63 6. 72 N
4.01 3. 87 Exanpl e 59
(+)-(4aR) - (10bR)-4-neth (4 di met-hyl am noggen |)-10b- )

met hyl -1, 2, 3, 4, 4a, 5, 6, 1 HINERiReFtormS ltiows of a partial VO
96/ 09046

-71- Yi el c?lﬁﬁﬁnﬂngeqltagg%m PHF%agnve?tF%ﬁ%eor%o%ﬁrl;é’L@? an a%rﬂp‘ﬁ?&s

foam np 197- 202[kmbwledgédbldin thendrEthat, a4Re outhet,in h[sEiehitForsolution 8ffinite

c=0. 95, chlorofo calculate f ound
(C %ence equations wytg aggjapnve step ﬂze, the memory aﬁiocatlga reguirements

8.12 N:o for the PEs i d&c@ﬂt redict. Specifi€alf/in tRe present method it is desirabl
Exanpl e 60 m&+f ls ' - E:rrepk‘?‘;/ll - g?m [%prhydroxy n{af)% eﬁr? eto

met hyl -1, 2, 3, 4, 4a @mmbstmmm&hh of PEsthatwilli :Q;}uuedameadlogrouptoYl el d
47 209 f th | '
(de??mé O o bl SR 2 it Bt 2 %l s e (?@c%rffeknd

6 - \ 8GhSfamily of shot posxﬁSns&é be assxgnzd hb the group. The traveltigne/sibregion is a

Exanpl e 61 15 mmmgmmdw%ﬂmmbs@aﬂmhmmw@ﬁh%t hyl -
1,2, 3, 4,43, 5, 65100 Refialivsl &Lhﬁ@fo(ﬂefcl)ﬁ?h a1 p%?ﬁaesulrm%oncan\%%ls%%%%

(43% of the t|tIe conp oun as an ano
FDMS: mfe = 405. lateml dﬁdﬁpﬁﬁ@deﬁmw mmm-wec@&mmpmr Gmtm)nbea

- anal ysi s: cal cul ate
84 9% H gutl %ef %lbyltwo separate input %arag%eters one pammeter?o
3.45 3. Hdkizontal direction of sWadeARGR Piplire 1. Generally, the vertical dimension of the
PCT/ US95/ 11521 72-

(+) - (4aR) - (10bR) - 4raysltime compuiatipy Wb be il the pxiapm #ﬁpﬂ)ofzcmon 20. To estimate the
thyl-1,2,3, 4,4 fd d:
gg rré (24% of tﬁeut‘ill1 e corrpgun qggéggvﬁ'{pfe soﬁgggb%hﬁné)&fcuhméi%nﬁg err]

FDVES: me = 361. per{oaned,h@]iiﬁ@&sedmeﬁnéitmpardgrdiﬁs chl orof orn).
anal ysi s: cal cul ated f ound 83. 26
83.50 H

3 03 3 03 jﬂf lnmte% sZrZulatxon consists of ?eie%ng two shot l%(aﬁ%ﬁ 3, %’é every
(+)- (4aR) - (10bR) link; Dpdnwarface 183-Fobh ¢ypigabsrydy) thiieans thay simulations are carried out

e E R O PG T ——
FOMG: e = 338 p D hiaiuronsh Sthd frolp. For cach shofd phefiB Bfifipiion fronts
73. 9)5/ - H are propagated with 8 ﬁxed rad1a1 mcremest For purposes ofithis snmulatlon, th15
4,12

(+) - (4aR) - (10bR) - 4" " el iRgrement s Sgteapal o prsr st of fhymaxirgpgm step p 8l efis pemiisible

met hyl -1, 2, 3, 4, 4a, ﬁtﬁea&&m@aiuémaeam[sfTmmaaﬁtinaeammStepsxzeparaﬁ(e@isd
188 ng (77°/c) of the t|tIe cg%ound as an anor phous

115-125[ err]. FDMSe difcussed fuyther below imreferengeto Kigugd. Fhis Stzsﬂaﬁon 1'§?!£1§ merely a

chloroform. -~ WD 96/ 09046

PCT/ US95/ 11521 - 73-

anal ysi s: cal cul ated f ound C ' 80. 40
78. 80 " H 6. 48 6. 35 N

3.75 3.41 Exanpl e 65

(+)-(4aR) - (10bR) - 4- et hyl - 8- (1- [ 4- et hyl ] napht hyl ) - 10b- 5
met hyI 1,2, 3,4, 4a 5 6 10b oct ahydrobenzo[f]qw noI | n- 3 -one Yi el d:

Irll_f\l\ Y b1 o -, o Prar——— A — o~
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-75- . Exanple 70

(+)-(4aR) - (10bR) - 4- et hyl - 8- (3, 4- met hyl enedi oxyphenyl ) - 10b-

met hyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3- one 5 Yi el d:
130 ny (57°/c) %@gsstsltle conpound as an anor phous 'SOpefrusesiBr61
146-152[err]. c me = 349. J[err][D] 589 = +67.92 (c = 1. 06,

chl orof orm. anal ysi s: cal cul at ed f ound C

75. 62 75. 46 H 6. 63 ' 6.77 N
4.01 3.80 10 -15- Exarrpl e 71

(+) (4aR) - (10bR) - 4- net hyl - 8- ( 2- napht hyl ) - 10b- et hyl -
4a, 5, 6, 10b- oct ahy dWBIYERFIIMHNZ eXcARite ta deferpipe the -mumwr@b@ofmlmemrsmha@f

ne 11 compouri oo b fpe By o sy FAIBA T Tl © -

anal ysi s: c alensityadomsiderationsfare alsb discussed bélow in reference to Figuifd4. 4f'the
84. 63 H . 7.09 7 Og, . N
394 - 3 Magmory requirement exceeds the memory which is available %ﬂﬁlé PEthe o

+ 4aR 10b - ;
()41 1003, S S SR, Pt i

104 ng (449 of t rember isdnareaspdiorthirensnd st Based pi this simulation, the control PE,

196-200[err]. FDN%IO mﬁeiﬂﬁﬁ% %b%:itéc]n[mDJe? BPPHs thattire 732110§:awd'toeacol?grou 112.

chloroform.
PCT/ US95/ 11521 Typically, the number is between one and three Tests of tH®present method indicate

anal ysi s: cal cul at ed f qund 84.51

84. 27 H that, for datasetsof fypical interest to geophwal analysts, mpre than three PEs per
3.79 will rarely b d If thi uﬁibéf'&!n

(+) - (4aR) - (10bR) roup Yiilf raely bo required, M necessary: Rawey ey his auplbet e bianged
1,2,3,4,4a,5,6, 10UMMng@hyﬂmuuemmspﬁ¢mnuhbﬂhub@hune Yield: 193 ny
(79% of the title conpound as an off-white solid. np 131-134[err].
FDVS: me = 373 [er I g;g;

anal ysi s: cal cul atl%a%ga &?&sfmﬁgléxlggat{oﬁ th&control iEgésseﬁQﬂ%!;l 1?7114 Qx

68. 46 H each group, 1125the Shot location associdiedWith the group ind the subregion over3. 74
3.75

Exanpl e 74 , , _
(+) - (4aR) - ( LObR) - 42}igh Hhy EFeHP151q cqmputs EAvRLjmes:, T EA¥Fifg)e computations ae
phenyl ) - 10b- rTeﬁdW'pelfo%n@dﬂyé&hér %@PEQﬁi %ﬁ%ﬁ?ﬁm&]hcaﬁ&s independently of

qui nol i n- 3- one Yi el d: (689 he title conmpound as a .
white solid. the ﬁﬁberlmun&szf[PESr Fhe shomsatwnprp%ssed tathe lea}deRE mpypsgHixed
+56.86 (¢ = 1.02, # | | at ed
f ound c initial mble%'?h%&%x% t8be as%@ned to_}lée' 38&?’1 of ﬁlh? snﬁlply be tﬁé‘hfs’t'

7.97 8.Io&ation to be hdxidled by the group. Thedatf? option facilitates &e&i&namxc load
Y\l?)7_96/ 09046 balancing feature of the présentmeltil}ggﬁﬂp&h ﬁgxsmsgénﬂ?r 111521

(+)-(4aR)-(10bR) - 4-net hyl - 8- (4-t-butyl phenyl ) - 10b- net hyl -
1,2,3,4,4a,5, 62d0b- oct ﬁgﬂbﬁbﬂﬁ&@{eﬁhﬁ&liﬁ@hbﬂoﬁmmemwee@ﬂlePEs‘iﬂéﬂcﬂgrollﬁiilm

(69% of the title co d,as nor 141-147[err].
FDVB: me = 361 ﬁﬁf%?‘ ofatheg%@&(fcsmlﬂ oftheoyere%datewp £ % fipm

gg?gfi S! ’ Caf-‘xﬁh'x'eqtﬁgxowng-'lélfiﬁd% portion of dga %lglume 20 for ‘iv\lhmh 8parfular group
3. 87 3. dftprocesPrs, 112 in Figure 2, will be performing traveltime calculations: A hot
(+)-(4aR) - (10bR) Ihyéf 4- nzhu d_h%)he | )= 10h- net hyl -

1,2, 3, 4,4a,5,6, 1oél°g§{°3h d’r"&ﬁ ‘}y ?FSIM 31 e Yield: 180 ny
(77% of the title conpound as a vvhlte solid. 15 np 102-108[err].

FDVB: nle 361 [ er rin[Riir86, euclt6ﬂhé’BE£mthe grof» 112 is allocated lalnambérasfiyslices,
gg algés 'S {ﬁu | at&nn subregiog J%Y ?or which each g‘l:‘. yill perform trameltlm%%al?:glamns

3. 87 3. PHis y-slice allocation corresponds to both the in ut slomess@éﬁﬂh%g&tﬁl@
(+) - (4aR) - (10bR) - 4- ma%"hy ~8-( 3, 4- di chl or opheny b- ret hyl -

1,2, 3, 4, 4a, 5, 6, 10btrexsltise datobAndestribed helow, ﬂwy&lwﬂlbeldenhcal Withingsubregiony
(64% of the title conpound as a foam np 129- 135[err]. FDVS: nife
= 374. Jerr][D 589 ="+68.66 (c=1.03, 25 chl orof orm. WO
96/ 09046 PCT/ US95/ 11521

- 78- anal ysi s: cal cul at ed f ound C

67. 39 68. 37 H 5. 65 5.81 N
3.74 3.63 Exanpl e 78

(+)-(4aR) - (10bR) - 4- et hyl - 8- (4-trifl uoronet hoxyphenyl )-10b- 5
met hyI 1 2,3, 4 4a 5 6 10b oct ahydrobenzo[f]qw noI | n- 3-one Yi el d:

A PN~ l_r\f\l\ o —r—n AN



chloroform. anal ysi s: cal cul at ed f ound C

82. 84 82.59 H . 8.16 8.08 N
4. 20 4.01 10 . ' Exanmpl e 84
(+)-(4aR) - (10bR) - 4- et hyl - 8- (4- bi phenyl ) - 10b- et hyl -

1, 2, 3, 4, 4a, W&Q#aoct ahydr obenzo[ f ] qui nol i n- 3-one PCTAfERNhS61178 Ny
(72 %9 of the title conpound as a white solid. 15 np 206-207[err].
FDVS: me =381. [err][D] 589 = +63.93 (¢ = 1.01, chl orof orm.

anal ysi s: cal cul at ed f ound C 85. 00

84.51 H 7.13 -16- 6. 85 N

3.67 Exanpl e 85 20

(+) - (4aR) - (10bR)151fqrebqtlyﬂxe@lqweﬁs and thsrevaliime. data, Hegenen, the present method is not

1,2,3,4,4a,5, 6, ]
(67 % of at he tljl gﬁ%e cé%%)c‘)’g?\%%g%%g%&wéggo ag’an%q.&veltlmlpfﬁz- Sh?ﬁﬁlﬁ‘g'fm%ﬁ? "
FDVE: e =323 distfibuited;[rith&tfie maveltimelpslices map b fhoredr less demsbly distfitauted .

WO 96/ 09046 PCT/ 895/ 11521
-81- throgglapgtgp%lon 151 depgnding onithe geeds of the anqiysg{m ¢ performed. Each
KI7- 99 5 4 ghgﬁa‘smthe group Zﬂlzge E’sponsxble for a differéntit of slices, 152. At this 85

Exanpl e 86 point( ﬂiym(lﬂaﬂﬂhﬁn@bﬁbeweﬁeﬂlhkadm:?(lﬁa gi'ctuppﬂﬁearyll the t’eﬂ‘mmmg hyl -

Ty (7059 of i nePe; 116 MR e Bl e sl may bounpyaefsc e

FDMVE:  me =350. bétivek b sc:sdiﬁQmZQZ frFFlgurE 10%ote also thattHé)L-ﬂfcei &6 Zhown
anal ysi s: cal cul ated 71.98
71. 85 in groups of three; this is for@ug;pses of illustration onjy @g is not to be construed g5

7.99
(4)- (4R - 18y ik Finely. note sttt ead PE, 114, ey detemipg e itnber -
10b- met hyl - 1, 2, &xxées%lﬁauommwwtmnmdpqw ahérhativalypihat nuniber may

Yi el d: 194rrg(680 itle compound as a white solid.
110-112[err]. FOMod® P“tﬁ%yéflﬂs Ll err][D] 589 = +80.70 (c = 1.05,

nmet hanol ) . anal ysi s: cal cul at ed f ound
S,: a1 6.2.58 Every PE in eB gi’o%hl 12, obtains the slowﬂess (1)nfonnatlon it retfmr%gw)
96/ 09046 from the data disk, 104. The slowness data will geneqamrbggg&d ongisk in y-slice

“82-
(+) - (4aR) - (15bR O ?‘I‘Ft\‘a‘é“(%‘“ﬁ%‘?8nﬂfﬁg’gp eny?) Intiglly, the slowness form
methyl -1,2, 3, 4, Wnﬁ@m@wmmdwmmmmm 50n the othel d:

170 73% of tle d whi
170 TG0 T3 O o, e SRS et it ppontiBes, . 4,

get hanol ) . and d pert of%i@ﬁr&s%hﬁmetgod inv6lRbsihe aﬁ&ﬁolauon of slownésdéiin sghencal
6. 00 coor¢mates from the slowrgessgs in rectangular coorgmggs 10
Exanpl e 89 (+) (4aR) - (10bR) - 4- et hyl - 8- (4- [ 4- et hoxy] bi phenyl ) - 10b-

met hyl -1, 2, 3444, 44, 5, i ol d-
166 my (60% ogf the title colt!%%3‘(’)‘51@2l a white sokd“%}gs gnGMﬂﬂdihﬁ
177-179[err]. angtdmOo:dmm (. )} xis }I{ODPESElgum‘BGI‘I&@ng(@fﬁelqo@mmate

chl oroforny. o (S¥gtem is a?{i,alsﬂét'l tign 3. sBhE S B goqlvel}gl'onal spheii coordinae,

C
7.12 systebh, wherein the angle@ i8 $heasured from the v8rtfedl z- axis, in the preferred
Examml e 90 (+).- (4aR) - (10bR) - 4- net hyl - 8- ( 3- am nophenyl)-lOb met hyl -

20 1, 2, 3, 4, sgmbodimenty© Je measperdfun thept wdsitorfhe ling defigedhby r. The angleig| g

i0com " i, S R e el el 2

met hanol ). 25  containing randithegi-axis. In the preferred emibediment, the refationstip between the

?_ 55 78f\;oltfqordinate systen?ssi's gt?%d by the following etgz_aﬁigns: 7. \5/\15)

96/ 09046 PCT/ US95/ 11521

-83- Exampl e 91

(+)-(4aR)- (10bR) - 4- et hy| - 8- [3 ([ 5-di met hyl am no- 1-

napht hyl ] sul f onyl ani no) phenyl ]-10b-net hyl -1, 2, 3, 4, 4a, 5, 6, 10b-

oct ahydr obenzo[f] qui nolin-3-one 5 Yi eI d: 94 ng (63% of the title
conpound as a yellow solid. np 130-140[err] (deconp.) FDMS: nle =
553. [err] = +3.01 (c = 1. 03 net hanol). 10

Exanpl e 92 (+)-(4aR) - (10bR)-8- (1-naphthyl)-10b-methyl-1, 2,3, 4, 4a, -
5, 6, 10b- oct ahydr obenzo[ f qui nol i n- 3-one ' Yield: 405 ng (70% of the

t|tIe corrpound as a white solid. 15 np 247-248[err]. FDMS: me = 341.

~ ~ a ~ A



10 Yield: 280 ng of the desired product. np 154[err]-156[err] FDVS:

m e=351. J[err] = +76.6, [err] = +282.53 (chloroform. Anal ysi s
Cal cul at ed Found . C - 75. 17 . 74.95
H , 7. 17 7.25 N 3.99

4. 17 Exanpl e 97 15

(+) - (4aR) - (10BR95Fbo- di net hy! - 8- (phenyl sul fonyl ) -1, 2, 3, 4, TCT o o2l
4a, 5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3- one Yield: 144 ng of the
desired product. np 165[err]-167[err] FDVS: m e=369. J[err] = +76. 2,
[err] = +269.7 (chloroform. 20 AbA ysi s Cal cul at ed

Found C 68. 27 68. 44 H

6. 27 6. 39 x N sin 0 cos ¢ 3.79 3.69

WO 96/ 09046 PCT/ US95/ 11521

- 86- . y=reos8&y anpi e 98

(+)-(4aR) - (10bR) - 4, 10b- di net hyl - SZ(irgﬁgl}g,lethl 0)-1,2,3,4,-

4a, 5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3- one 5 Yield: 137 ng of the
desired product. np 138[err]-139.5[err] FDVS: nm e=387. [err] =
+69.6, [err] = +261.4 (TbhrBoecstion eftasks within a processongegups i 12, to y- slices is a/meatter]
gog gd 6 og g&nputanonal efﬁcch;Nﬁe choice of parntxg&ég fif¢ data volume mgec}afgﬁm

Exanpl e 99 10 coondinates théribinfthe sphéridal cBomﬁihahgd m&vlﬁolreahhhﬁmsw&dmhed

1,2,3,4,-4a,5, 6, 10b- oct ahydr opbenzo [f] qui oI|n -0 ield; 420 ny
of the desired pr@&ﬁ%"’t e“a‘éf)“fg @ r&‘es“’w“ess‘ﬂf‘\émswf" rher ]
= +76.0, [err] ‘Egﬁﬁlaﬁox(scﬂdjﬂ\%l%mss m?é’manon is stored xﬁr}@J coordinates. If the

Cal cul at ed Found 67.87
" H 5. g@artmonmgwered@egwsphencal coordinates, amextra mterpolatxon step would be
3.94 ) chl enyl t hi
1,2,3,4,-4a,5,%, 16'8%8"(‘%’1@%??@ ﬁ@wf‘%?éﬁ#ﬁﬁﬂﬁ%ﬁ“ﬁ‘%‘% 8&‘5‘%
mg. FDVB: nl e=37 Jalue[i@ Epherical tdatdidateg.er r] = +265. 2 (chloroform.
Anal ysi s Cal cul at ed Found C 67.82
27730 3 86H Next, itisgene%?@%?%metodoapa?ﬁt%}ﬁngbasedupon depthslg\claes.
PCT/ US95/ 11521 Because of the manner in which traveltime calculatlons arefcérried out (from the
Exanpl e 101 (+)- 4aR) - (10bR) -4, 10b- di net h lgEs met hyl p egylthl 0) -
1, 2,3, 4, - 4a, 5, 6, 100riaee Aepty slitigewoyld mean sesponmhb
of the desired pr H5{aR) t@@r titlds [err]
= +77.0, [err]ls %ﬁ? &E'Tor oéﬁsrg?% d whild &llmivtravel %é%afmﬁl at ed
Found com;ﬁuted Finally, the clibtce bY y-slices arises be@'ﬁsefltﬁe coordinate system in H
7.17

Exanpl e 102 10 %‘ﬁ@%&&hﬁa?i’ﬁmﬂeﬁf%%"mww f’%“%y'r?é‘lshﬁ‘méﬁ?ﬁ hi 0) -

1,2,3,4,-4a, 5, 6, 10j3mesporby @/ iR 1E drE bhlH coStdnty-Jp1He€ This way, each FE@htlopeffe ol
of the de5| red product. Qﬂ? 103[err] 104 me=351. [err] =
S,

err
+80.3, [err] = +292ra2ge( &nd pp allps for each O, Lwhthmfﬁmcymondstoﬂw@mywat ed

Found 5.
7 17 8ﬁes assigned to that Plz: Ak s discussed belogJ §'§€lgmentatlon on an yla%
Exanpl e 103 requires communication across the boundanes between PEs processing adjacent

(5 (00 e e U Wi g5 i,

desired product. rﬁaMsﬁe&daxel&?mﬁg&f&%teandcanber%ey—l?a%ﬁymd&éar Irnis65. 2,

[err] = +248.4 (chl orofornf) al ysi s Cal cul at ed

Found advantage of the present;methghsdlscussed furthgrbelpw in reference to Figure 8
6. 50 6.

VIO 96/ 09046 25 (l'_)ﬁternatlvely, those familiAF with the art would éﬁ%ﬁmﬂeﬁo&sé

- 88- being equivalent to one in whickdmmattitiohidg is done on x{shtes and the angle

- (4aR) - (10bR) - 4, 10b- di met hyl - 8- ( 2: et hoxyphenyl t hi o) -
1,2, 3, 4, - 4a, 5, 6, 10WeERFeIHER H5&HX)1 | qui nol i n- 3- one 5 Yi el d: 300 ng

of the desired product. np 166=16-7.5 FDVS m e=367. [err] =
+72.7, [err] = +265.1 (chloroform. Anal ysi s Cal cul at ed
Found c 71.90 71.98 H

6. 86 6.64 - N 3.81 - 3.67 .
Exanpl e 105 10 (+)-(4aR) - (10bR) -4, 10b- di net hyl - 8- ( 4- met hoxyphenyl t hi 0) -
1,2,3,4,-4a,5, 6, 10b- oct ahydr obenzol[ f ] qui nol i n- 3- one Yield: 400 ng
of the desired product. np 150-151 FDMVES: nm e=367. J[err] =
+74.1,. [err] = +276.8 (chlorofornm. 15 Anal ysi s Cal cul at ed
Found . C 71.90 71.95 H

6. 86 6. 64 N 3 81 3.85

L A M1 =\ A a ~1 N T 1 ~ L~ I T T a ~ o~ A



(+)-(4aR) - (10bR) -4, 10b-di net hyl -8-(2-pyridinylthio)-1,2,3,4,-

4a, 5, 6, 10b- oct ahydr obenzo[ f ] qui nol i n- 3- one Yield: 330 ng of the
desired product. np 174[err]-176[err] FDV5: 15 - me=338. [err] =
+79.8, [err] = +288.7 (chloroform. Anal ysi s Cal cul at ed
Found 70. 97 70.70 Pﬂmsmﬂﬁl

6. 55 wo s N 8. 28 8. 06

Exanpl e 112 (4aR) - (10bR) - 4, 10b- di et hyl - 8- (2- benzot hi azol yl t hi o) - 20
1,2, 3,4, 4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3-one Yield: 84 ng of
the desired product. np 188-189 FDVs: ~-18- m e=394.

Anal ysi s Cal cul at ed Found C 66. 97

66. 73 H Those knowledggabipin the art would alsg regggnize that the computatjonal
;C'.}./C) US95/ 11521 6'a§3an%5ges of vertical sliceg\gc%%/ o %Ovﬂl?en the source_pgiigions are on the surface.
Exanpl e 113 Forapphcanons in which the sources are below the surface of theearth,suchas

(4aR) - (10bR) - 4, 10b-di ne 8 (1- |squ| nol i nyl t hi o) 1,2,3,4
4a, 5, 6, 10b- oct ahymn ap graseveilomograghy, it may be preferablg to baye,sach RE within

desired produc tsCaI {%?lé)g@fﬁohsxﬁﬁ%g &Jﬁgf M Riorizontal) sticd! ghg’gﬁclosure in the p}zseTg

Anal ysi s
74.08 applitation of vertical slidgs B3ot to be construed asta Urhitation.
7.21 7.45 Exanpl e 114 10

(4aR) - (10bR) -4, 10b- d| - (4- L|nIt i0):1,2 3.4, -
4a, 5, 6, 10b- oct ahydrobe ?fgﬁvﬁotb?%’%g on,g,as%elnéuﬁhgf:%qtefloiéherwpgfm%
desired product. dfﬂ:dsﬁi&ie@foh]lﬁl%hﬁ{er ]ThEﬁB@rcomputaﬁonﬁHfﬁ&&ﬁ:y,ﬁrﬁenmereman

Anal ysi s Cal cul at ed 74.19
74. 05 oddmumber of PEs in a g{pupghe idle time of adjacent g@cessorsmthe group is |\

(33 aam) - (1008 - F4hgbap ndimspeng frpes el fsiont i JABAT! B e

4a, 5, 6, 10b- oct ahy dothe bamd) tHerejare an even iamberofREs in a group,theshbt pésiitonwould bé he

desi red product. 157 r}-158ferrl F = +77.5,
[err] = absorbancg&f‘ ‘l?(‘%ﬂsﬁfs ss1 eto%vsmddlﬁ\ﬁgp&;%egmn%l é&?%@%‘ﬂfb@ame

goggd 6PB qhose knowledgeablZ@n ¢ art will recogmze7ti|at?s§ch a placement majé nozt?
v\b 96/ 09046 always be feasible. For example, such a placement is np(msggggyhp_g theshot

- 92- 15 osition coincid: it gllgllo ted tq the group of

(4aR) - (10bR) - 4'%10Pogi0R epipFided wit enﬁmof-;?ﬁ% } Gated t9 fhe.

oct ahydr obenzo[f]cproméars;-wzone 5 Yield: 0.90 g of white crystals:
mp 109-112; FD M5 337 M#; Cal cd for C[err]H[err]N[err]qerr]S[err].
's‘zagéS' S Cal cul at’ﬁxd e process of cﬁ@%@gng traveltimcsineagh l/?g is discussed with re i 74
4.15 Fgure 3, which follows the steps given by Schneider. The ifipif iffbifatidn’ 10
(+)-(4aR) - (10bR) - 4 et hél . 8- (1- napht s%FPIOb met hyI

3, 4, 4a, 5, 6, 10b- hex3isryesed hoy Wiﬂ?ﬂﬂﬁﬁ/’ 42} pkkigure 3 Yield: 16 ng (70%
of the title conpound as a yellow solid, upon trituration from

di ethyl ether/fggexanes. ’I'Héf&ﬁ&mﬁ%{lﬁilrcbndlﬁ&s for m&%ang'répaemaié@mpmauonal
anal ysi s: cal cul at ed f ound 4.92
84. 70 fronts are set in step 122 gf Figure 3: 6. 29 N
3.96 3.55 Exanpl e 118

+ 4aR 10bR) - 4- et nSHJ&IE] f}gdm 1 [%ﬂ%
g Zl E1aaS) 6( 10b- )hexa[\rgd:no‘ enzo[f]qw%gl i n- é)vﬁ%e hbygaemggthatmm?w%

of the title conpound as a VsﬁbfegmﬁQBldaludhﬁ@ﬁrthestﬁ'omthﬁhbﬂroaiﬂoﬁm‘ﬂlﬁﬁﬂhldbe

di et hyl ether/hexanes. np 175-17/7[err]. me = 348. 25

WO 96/ 09046 the distance from the shot location 3 tq:qyp/o@gygyoj_tg@;gmers of
- 93- Exanpl e 19

(+)-(4aR) - (10bI?5 4- et hyl - SFHreﬁmProphenyl) 10b- et hyl -

1,2,3,4,4a,5, 6, 10b-oct ahydrobenzo[f]qw nol i n- 3- one 5 Yield: 10 ny

(70% of the title conpilnd Hsmmw@ammm&ﬂmdmwuwnsdpeWQesf@m
nme = 350.

(+) - (4aR) - (10bR) - 4- et hyl - 8-THREERALA oqaheny‘ll-:%ﬁ- P 5 Theigoremental

1,2,3,4,4a,5, 6, 10b-oct ahydrobenzo[ f] qui nol i n-3-one Yield: 15 ny
(72% of the title conpound as a white soli d. np 115-117[err-]. FDVE:
me = 351. 15 _ Exanpl e 121

(+)- (4aR) (10bR) - 4- met hyl - 8- (4- cyanophenyl ) - 10b- net hyl -

1,2, 3,4,4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3-one Yield: 20 ny
(80% of the title conpound as a white solid. 20 np 148-150[err].

FDVS: me = 330. anal ysi s: cal cul at ed f ound

— e — — g — — 11 ~



10 thienyl])-10b-nethyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr obenzo[f] -

qui nol i n- 3-one Yield: 35 ng (71 %9 of the title conpound as a
white solid. np 136-138[err]. FDMS: nfe = 435 [err] = +63.40 (c
= 0.74, 15 chl or of orm Exanpl e 130
(+)-(4aR) - (1 thyI 8- (2,3,5-trifluorophenyl)-10b- PCT/US96/12261

nmet hyl -1, 2, 30‘28%"6% 10b- oct ahydr obenzo[ f] qui nol i n- 3-one 20 Yi el d:
30ng(83% of the title conpound as a foam FDVS: me = 359.
Exanpl e 131 25 (+)-(4aR) - (10bR)-4- et hyl -8-(2-fl uorenyl)-10b- net hyl -

1, 2, 3,4, 4a, 5, 6, 10b- oct ahydr obenzol[ f ] qui nol i4193- one Yield: 26 ng
(82% of the title conpound as an off-white solid. np 175[err]
(deconp). FDMS: nmle = 39&dit30willbesetequaltotheminimumgridsmcingﬁthﬂmc'englﬁﬁ
(%)-(4aR) - (10bR) - 4- net hyl - i.chl proro )

met hyl - 1, 2, 3, 4, 4a, 5, 6, 10b- 05{@ Vhettisp B s 1 tBe ¥ éft?%ﬁgfﬁ‘ﬁx% Mﬁ@ema%“sﬂny””mm el d:
35ng(69% of the title co S J :

VO 96/ 09046 H (R A5°aA Witk 4, A5l ae Hﬁﬁ“ﬂ%{g” ﬁﬁ‘giﬁ&

-96- - _ respectlve directiofs( a'hislensuies that the computatlons w111 not occur
(+)-(4aR) - (10bR) - 4- et hyl - 4 mtroyé@r t hyl - henyl )
-10b- met hyl -1, 3, 3, 4, 4a, 5, 6 B%ﬁ%ﬁ 155‘5% Pl} in the rectangplar grd; 1he” one
Yield: 35 (70% of the tidelncnPiYBRYIE bréSet Bqualolsfid nBfinkdh d AR
128 130[or 1],  FDVS. nie = ia % grid spacing ded ol e
134 10 (+)- (4aR) (10bR)b34r,;mt hyl - 8- (2-nitro-4-trifluoronethyl -

phenyl) - 10b- et hyl - ,3,4,4a, 5, 6, 10b- oct ahydr obenzo[ f] -

qgui nol i n- 3- one Y| e 38 699 of the title conpound an of f-
white 15 sol i d. bg S‘?T‘ES‘B} epfigthen set at somedpactionof Ary Sk

c 0. 16, nethanol 135
E+)-(4aR) (10bR) - 4- et hyI b sy foro"%%%‘“&“%“‘%‘ranbuoro maé“’esgm%@mﬁs

phenyl’) - 10b- mefghyl -1, 2 Y| eF‘d g@rﬁ‘a&ﬁﬁs feﬁi%?%ﬂé%{ﬂerﬁacnons uce

qui nol i n- 3- one (669 of the title compound as an

of f-white sol i d. npeﬁ'mmcxgglﬂleml]:ulatldﬁuvs me = 412 [err] =
+68. 57 25 (c =0.12, chloroform. anal ysi s: cal cul at ed
f ound C e .

oun 4 55 @  Theinitifl badial and angular increibfi b, A6, and Ap are sop fok'the
WO 96/ 09046 first extrapolation step. The initial radiBXihérelnent/id 45 filnine-

-97-
(4aR) - (1 OR) - 8- benzylthlo 4‘%‘6‘1&%H”J?Efé%ﬁ%“g“l&“&ge@e’é‘siﬁﬁe”°f°“@lyo1

oct ey ohenzofg | 41Ol -3 i, o e Sl bUBBRIGE, 1

(c=0.36 in met hanol ) Schneider. Anal ysi s Cal cul at ed
Found C 75. 17 74.90 H
7. 17 7.34
Ecarpl & 137 C1as) (1 et Sonitons for s Shifles o oraon oo louesd )
4a, 5, 6, 10b- oct ahydr obenzo[ f Jaggsenol i n- 3- one Yield: 134 ng of the
desired white solid (82%yield). nmp 15 144-146. FDMS: me = 351.
[err] = 78.54 (c=0.5 i thanol ). . . Anal ysi.s
Cal CuI at ed Foudlgﬂerﬂxcmmajrganonst%é theslownessesareglt?gglat\éaﬁomthe 74. 92
E " 20 17rectangular grid to thedpherical computah?n ﬁ?%'gttg?) first radius, 123, {ich is

_ e
(4aR) - (10bR) 8- ( 2- drserminediby ths initiahradiab ingremen npiﬂwmmqumerpolahon froma

1,2,3,4,4a,5, 6, 10bz06t Ul '

of the degl red \/\/nllie %P%%E?%%%}:ﬂ%hﬁ &mﬁt?ﬂfgﬁkm :bleﬁngg
408. [err] = 67.34rt. (c=0.5 in 25 nmet hanol ) . WO 96/ 09046
PCT/ US95/ 11521 - 98-

'g‘g ?ﬂ?és IS Cal cul at ed’l"he three cor'rzxgg%gts of the traveltimg gﬁglent vector at the m?t?a‘l\l?a]dms are

6. 86 : 98xtra lated at step 124 to the next radius v1amadvanﬁﬁ@@¢1ﬁatib§3i‘ontandthe
(4aR) - (10bR) - 8- di phen Irret hyl - 4 10b di net hyl - 1

4a, 5, 6, 10b- oct ahde@)‘GX;WEQ) c@bd%wonthecalculw@fanntststhﬁgewadmlna
desired product. np 145- 14_6[err] FDMS: nife 396; [err] 58. 93
(c=0.5 in chloroform:- 10 The foll ovvi ng group of exarrpl es
denonstrate oxi dati ons whi ch provi de hexahydroqui noli nones in which
t he groups R and R1 represent a bond.

Exanpl e 140 15

(+)-(4aR) - (10bR) - 8- (1- napht hyI) 10b- et hyl - 3, 4, 4a, 5, 6, 10b-
hexahydrobenzol f] qui nolin-3-one [err] 20 To a
suspen5| on of (+) (4aR) (10bR) 8- (1 napht hyl ) -

T Y Y T T I 1 I ~ o VALY



5 Methyllithium (1.5 mM, 2.1 mmol of a 1.4 Msolution
in diethyl ether) was added to (4aR)-(10bR)-8-brono-10b- met hyl -1,
2,3,4, -4a, 5,6, 10b-oct ahydrobenzo [f] qui nolin-3-one 10 (0.500 g, 1.7
mmol) in 25 nL of anhydrous THF which had been cooled in a dry

i cel i sopropageler under nitrogen, and was sti rr edpdyisod2281 N
before addition of t-butyllithium (2.0 niL, 3.4 mol of a 1.7 M
solution in pentane.) After 30 mm di rethyl formam de (0.4 nL) was
added, and the m xture was 15 allowed to warmto O[err], and additional
di met hyl f or mam de (0. 2 nm.) was added% The ice bath was renoved and
the reaction was uenched with 1 N hydrochloric acid to make pH = 2,

and then tmefemwgb%hm thix is;pgeformed ysing thegwsthadef Sehugidar/ Afterthof or m
The COMEI hed of 03cfiafihy E 18 by NS dae el add Sr BB st Bng e (b€

over sodium sul fate evapor at e resu

slurried in diet Wﬂdﬂmhefchedkedgamssmakéctahgﬂgrmvelnméma&%nﬁhhw

acet at e/ hexane to give off-white crystals; 185-189. FD M5 243 M+
Cal cd for C err] Pylsther Rpisip q'fnﬁ@cm cltimbygrid gre located betpetguthesq w9, 76:
Found: C, 73585 sphkrichl dobipubltioR 6hts, 2. Ifany exist,an ity

PCT/ USOS! 11521 sphéric .pu o . any . ,an i ?l_ﬁﬂ&%gﬂéfonnedbetween
Preparation 7  thetwqsphRjcal conpuatidnalfrantsiy giveirameltings or the r@tatgular &id 126)b-
oct ahydr obenzo[ f] UI ol,i n- 3-.0ne err%i? . 5 . . . . Iln.a
flane-dried 3-nec gecryﬂlqb‘gstlfmﬂnftf)g?ﬁe Eﬁdﬂﬂgﬁ art. That igemolation isdiscussed; | | o
and nitrogen.inl &iwth&ﬂ:eﬁiuﬁﬁ@éféﬁdce(témm'eS If the new front is within the maximum
(10bR) - 8- brono- 10b- et hyl -1, 2, 3, 4, 4a 10b- oct ahydro- 10

benzo[ f] qui nol i néll%af&ﬁé"f(‘!?w%m %ﬁﬁbsremmée@mgu%arsndmts between thso| ed

to -78 and trgategd, %ﬁq@*e e 2.4
nmol ) added dlrnﬁgpvm se 0 gﬁ{@? S’EFérgr ur&% Jm)thm rr| ngﬂfatélmw m n.
a solution of t- tsphgridalglﬁdspacx@gnevenbecomescoarstrﬂlaﬁﬁhempmgmlﬁem&a@um@hh was

added dropw se. n | et e addition, th suspensi on was
treated with exc€g§l°wnes‘5%s’il§?bgﬁ éé'we’dé"rﬂi‘%‘l? G?ﬁ“grﬂ FBE&t dried by
passage t hr Qniphtatioh G iR '4h, %aaata aﬁ‘é‘%‘é“ 3b sifallBr Bum

m xture was allowed 'to warmto anbi en terrperatue acidified
wi th 1IN aqueous w@wmbnssmdpmedmmaﬁmmlaa Thlsedrustmntasl vvlth 10%

i sopropanol / - ghl ol m.ang ..h ani ¢ ha dr i hydgous
magnesi um sul fat € éﬁoq@sgle&ogag%1s %fe?echtﬁ aﬁ%‘& eagxgul%rr ﬁ'?% Yded
t he crude productdoneforA«MAG@A@ODMMQﬁs%&hlﬂmhgapmﬁed and

Trituration with ethyl acetdte afforded product (322 ng) as a white
powder (np 25 lﬂcmeémrt}g unﬁle\¢25@4> Theprevmms.adn;me front isafiscarded aell an
f ound C H 6. 61
6. 63 N adaptive radlgl s,ggysearch is then peg'ogmed to determine the\xajug of the mexs step

PCT/ US95/ 11521,
Exanpl e 143 + and, accordingly, the radius of the next computanoxi'-ﬂgnt 131. The process

(+) - (4aR) - ( 109R) -rétummestth ye shovineseintermxdation stepiantbihe $@ps starting ht 123 are repeated.
1,2,3,4,4a,5, 6, 10b oct ahydr obenzo[ f] qui nol i n- 3-one

[err] LU char ged
Wih (9 (aarTReEOBRIEoniscRipRE e B O pRR oo SR, 600 ¢

5, 6,-10b- oct ahydr mﬁpnﬂ fEﬂthFahkest}&-&meﬂcéQ&ﬂﬁelhﬁxerdradjaﬁbﬁsﬁc@s and sehle®f
benzene. Oxalyl loride (1.1 mml) was added dropw se via syringe

to the stirred mithesgrraveltire|diffesencsinto &bitsal32. i These are senttothelead PE, 114, in the

di met hyl f or mam d g turefor
25 min, then renﬁsy%%lgamiﬁg&g g’ﬁégva&med%g%flﬁmrﬁf" 0 '""mEIEmﬁ 9 oned
by a sol uti on2of amﬂmevo@dnna&ntesthgsbbdimxﬂélw)alohg“athrthe@éveff&i’é foPit he
acid chloride soluti to warmto room

. t_Qlerr].
tenperature. Dil ?}Y’Eg‘t‘%qﬁ‘cﬁ!}%“’h ‘s[ Ve"lr’{‘ﬂ]? o “’c‘rﬁ ‘Bﬁso}‘lﬁrlﬁﬁd %W%@ﬁ@&nﬂm from N

M) vt or (2 x (e ool P 10 peotnk o iERG st S b R0 BN 1307, gani

extracts 20 were dried over sodiumsulfate, concentrated and
chromat ographed on silica (ethyl acetate eluent), to give 24
(1999 of the title conmpound as an anor phous yel | ow f oam FDMS: me
= 348. 25 The foll owi ng exanples were carried out according
to the process of Exanple 143. WO 96/ 09046
PCT/ US95/ 11521 : -103-
Exanpl e 144
(+) -(4aR) - (10bR) - 4- net hyl - 8- benzyl oxycar bonyl - 10b- net hyl -
,2,3,4,4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3- one 5 Yield: 11 ng (8

0/() of the title conpound as an anor phous yel |l ow foam FDVE: me =

-~ 1 R



30 m n (becane honobgeneous), cooled to O[err], and nmethyl iodide

(62.8 mmol in 10 nL of t-butanol) was added dropw se via 20 addi tion
funnel. The cold bath was renoved and the m xture was allowed to
stir at. roomtenperature for 16 h. The mxture was then diluted with
300 nL of e tate, the organi ¢ phase was sepa hed
with brine, KwBcﬁ%%&gver sodi um sul fate and concent ra?gfdﬁ%gn‘éiﬁ?/e 6. 08
g (96% of (+)- 25 (4aR) -1 R) - 4-net hyl -8- ([ N, N-di i sopropyl ]thiuranyl)-
1,2,3,4,4a,5, 6,1 b-octahydrobenzo[f]-quinolin-3-one as a white solid.
np 181-182. -FDMS nie = 404. [err] = +721321 (c = 0. 21, '
‘chl oroform. anal ysis: - cal cul at ed f ound

C 65. 30  The steps indi@ted in Figure 3 are performed by each PE indepenide@¥of each
7.96 N e s _ 6. 92 - M? é%? .
aboye t hi ur am (6°10% TF inthe gropp Howeyer aisdigqussed further belovy, 2s 3 gpmpytatignal
trifluoroacetic ﬁ%t%ﬁﬁﬁcﬁé@&%l%é asdigned 16 8N adifcelt PE in %g/ﬁgg%%gﬂaﬁfemw&a

' the
cooled, the volatiles were renoved vi a WO
PCT/ US95/ 11521 the PEs is required. That data transfer occurs in associatippavith steps 124 of Figuney

evapor at or, tpe esulting oil was dissolved in chl oroform and the

organi c | ayer” was washed with 10% sodi um bi carabonate solution (2 X
200 nmL) followed by brine (2 X 200 m.). The organic extract was

dri ed over sodi um sul The finiteatifference traveltime caloiatikins dretperfopmed by.a80lutjof 868 of
the title 8-nercagpto . _.CO d ag ail, used.direct i t hout further
puri f : cation. glgonal monmggg%;g?mﬁnat& (2 g ) wn?:lan o%ginyat me sgotlimsmgn,

Exanple 149 10 34, Ffléhfe4 to extrapolate from one comgutational front to another, step 124, as is
(4aR) - (10bR) - 4- net hy[™- 8- (2-t hi‘azoyl t hi 0) - 10b- et hyl - i
1,2,3,4,4a,5, 6, 1gvenby dene Reatiireq tgkenragivantage of b the present method includs: e(p) ]

15 A . i +) -,

(4aR) - (10bR) 1%- n%iéﬁﬁ"@% ﬁfef?*%*g? %ﬁ@?ﬁ%ﬁ%ﬁﬁ%@%@%@ (6§ ek ddaptive
oo o st bty © o
0.46 mml) and 1° C%ﬁnawg?ﬂfmé%s raq%%%yqapgip ctangglar to spg?fi%@%igaésd
reflux condenser Mﬁ@x‘%gﬁﬁﬁﬁ%'éé)%ﬁé%ﬁﬁng\ﬁ%mm miniR&RAi8nd lan® Ah&isink.

under nitrogen, for 1 xture was cool ed, dilut ed W th ethyl
acetate (75 nl) adaptiveengularsampling of A© apd A et ¢aph xadiab step to intprove thedscwraey

pur 11 od by | | BRFYBeihlr e clenalV L MR Sty ey o AR IFASP, O

30 ng (23% tratk défithe distahees wosverylpodntds the3-B grid pitdelefasilitated theripterpolation

The

I%’é('l)'; Llfsls [5/e rl r1]52 1 from tﬁe spix:ericnll %o the ?rﬁc%ngular grid. Such anvgra%ﬁlé %g i:?ent in MPP
gg al5g si s: c ﬁhﬁHﬂﬁéﬁﬁﬁbns in which 655&8W5Elhas separate u'aveISﬁmgeG&Iculation responsibilﬁ?l\les.7 6
8.13 The gresent method’s MPP implementationsallows en he 8x itsrrolatioas.dhwsar 1 i ed

out accordingy  gacititadill eBReRHBAES SapBLity 3 MRSt 40 compared to the prior art.

Exanpl e 150
(+)-(4aR) - (10bR) - 4- net hyl - 8- (2- benzoxazol yl t hi 0) - 10b- et hyl -
1, 2, 3, 4, 4a, 5, 6, 10b- ocTheyelation betwe thg sphesicalcogputation frond and the wectsingulatgridry

(459 of the title,conpo as_a .phoys. foam. . DI\@: = 3.78.
anal ysi s: Cgf@ﬁluggrgﬁﬂgon aeP’ ?26%% g,msﬁowanxgu:is. ﬁom 146”11%‘0 . 82
67. 82 140"’ Ifall on horizontal plarfes 8 an interior portion 6f thérectangular grid. The N
7.40 7.15 Exanpl e 151 15

(+) - (4aR) - (10bR) Saurpepestiondandihe griginiofithe pphasicalcoondinaesysig) is not shown, but
0202 443 5.8 LR el Naie BERAI ek ftdin? Qldva ik s in the Figurs, Kbifbs ofifle "0

(239% of the fitle conpound as an ol

anal ysi s: c &bmplatiewhl front in sphefical goordinates, 142 and 142°,@t successive values ¢f7. 23
?Z ' gg the rzlg:%us r are also depict%b%ég ’:laggﬂggure 5 d%'es8 éot show the grid points 1§

PCT/ US95/ 11521 (@, ¢ ) on the two spherical computational fronts 142 and 143Q8n this example,
Exanpl e 152 :

(+) - (4aR) - ( 10bR) -teavelimey pn goherical fionts A3y prdy143) wopld bedntepplated to give traveltimes

1,2, 3,4,4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3-one 5 Yield: 63 ny
(49% of the title conpound as an off white solid. np 94-95[err].
FDVS: me 339. [err] = +88.14 (c = 0.92, chloroform.

anal ysi s: cal cul at ed f ound C 67.23
67. 26 H 6. 24 6. 04 N

12. 38 11. 90 10 Exanpl e 153

(+)-(4aR) - (10bR) - 4- et hyl - 8- ( 2- qui noxal i nyl t hi o) - 10b- et hyl -

~ A~ T o o o I R ~~



Exanpl e 160 20
(+)-(4aR) - (10bR) - 4- net hyl - 8- (5-ni tro-2- benzot hi azol yl t hi 0) -
| Gb- net hyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr obenzo ff qui noli n-3-one

Yield: 97 ng (58% of the title conpound as an anor phous solid np
96- 100[ err e = 4309. err] = +61.35 25 c=0.

chl or 01[ or m 1o wodlesss ™ O 0 020 ook ) (670 Fpusssnzst
PCT/ US95/ 11521 -111-

anal ysi s: cal cul at ed f ound C 60. 12
59. 85 H 4. 82 -22- 5.09 N
9.-56 9.35 Exanpl e 161

(+) - (4aR- ( 10bR) - 4-tonthetppint81406 omthereotgnghlas grid.oThe teaveltipres ko points 3407, on the

L0b, et 2., et AR SSIE ) HEAS) e e

102-107[err].  FDNRwveltiffies for afldlie rectafigular gnd'b@ﬂlts%%tweenthe frdn€s~142 @hd 142° have

chloroform. 10 anal ysi s: cal cul at ed f ound

C 65. (been obtained, thergis r@jonger a need to keep thefront 142. Traveltimg 70
5.98 . . . . ) .

Exanpl e 162 5 udgrpolahon would ﬂxer?prggeed using 142" and th@ nél)g: spherical front.

(+)-(4aR) - (10bR) - 4- et hyl - 8- (4-fl uor o- 2- benzot hi azol yl t hi 0) -
| Gb- et hyl -1, 2, 3, 4, 4a, ﬂj‘lﬁahﬁt&prod:eahyldwbiuhnanh[PﬂE]iqddpanﬂehﬂy&lelﬂstsﬁa&eltlmesfor

R RN RO R O R .

(C:: hl or of orm) . 54, (EOUP- Hovﬁéﬁf,}éggﬁfgmputatl&ﬁl ﬁ&h%ﬁ’ézll_lches an adjacEﬁléBQeSasilgned to

5. 21 " a different PE in the grogp;aiata uansferbetweent@mmberequired'to allow\D
96/ 09046 . . . [ASO5/ 115
T110- 10 each PE to continue the mdependelgxtg.wr{%lfué)e E%gﬁahon Cepsy) ?'l]he data to be

(4aR) - (10DbR) - 4- netﬁak&&eaﬁmy&mudewelanﬂﬁemaﬁzﬂbwhésbmwmﬂmdm
10b- et hyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr obenzo[ f ] - qui nol | n- 3-

Yield: 94 g (56% desiatives, arjofhes, deperdingan theembodimant ivelysd. The data tsansfeq) mp
179-184. FDMS:

anal ysi - cal é%%s%b enthL?EE]llZFag@PIéQnagroup,llflclg:gls@&se&:m&%%%
69. 95 Flghi'es 7A and 7B. Figute 74 shows an exploded5iéydof a portion of the subrdglon
6. 30 O s F ?éf{%z Fgtre 6
(+) - 4aR)- (106‘1?)- -Wé‘t’%ﬁg-“f%??4 R FBRY: thedndtudualy-ises jp £ In ¥igare O are
IYO)| (rjret gyél 1219(? 4nc]{%alt1c5mﬁsh tei:ﬁb.te%@tl bﬁimﬁéﬂbed depadtéd lﬁlﬁgiﬁé TAand m@olelyjalﬁ sl(ljce block
207- 2000 ert]  FDMS2" s depintag s (0 posts pf Smplioine the ﬁ{o&d@ ggeussion oily. 1

(C::h loroform. 61 60preferred @Hﬁb&‘iﬁieﬁtgﬂle shot lS&th‘x‘JSafs‘igove, below, orlaPHhe Qurfagcg of the
5.13 edxth, but will in any cage #53on the surface of or Gmhﬁl the 2@lume of the subregion,
Exanpl e 165

(+) - (4aR) - ( 1007 - 413 Mie o5 clesitns the;= sy m5es oy ber peipisd By 97 compared to Figure 6.

t hi 0) - 10b- met hy| - 1Fidally, foriBustrafive ftitpsies adly dhebPBg &t klown as being part of the group,
qui nol i n- 3-one 25 Yield: 54 ng (31% of the title conpound_as an
anor phous f bkAn Thepypgthe Pﬁdé’““’e&% 114, and two other Ry in theyonpp 116 and 116°.

PCT/ US95/ 11521 th el
Exanpl e 166 As} zs _I_Sh?‘("’ﬁ énRFzgmes 7A and 7B, the lead PE, 114, will typially be responsible for

) - (10bR) - 4- net hyl - }MmﬂkpﬂwﬁmemmwassociatedwitlnheotherPEsmthe

thyl-1,2,3,4,_4a,5 | 3- I d:
106 1y (730 of ¢ hetohby T IR TR Ras o Ao g discisoet et beloyr, AiSo
188-191[err]. FDNﬁlowrﬂh?lgure?@ﬁ is a lcGrapitatiomibfori® 160 for shot ldcﬁﬁiﬂl ﬁ%;hxchwas

chloroform. anal ysi s: cal cul ated

C 62. caomputed by PE lb@ As)is indicated, the computational front is conﬁnqd tg the y-
%(;?rpl e 167 shites for which PE 11618 re%gonsxble. For the sﬂsﬁ)en%gl front Jalculation depicted in
(+)-(4aR) - (10bR)-4-nmet hyl -8-(3-nitro-2-pyridinylthio)-10b- - _
met hyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3- one ' Yi el d:
95 ny (65% 'of the title conmpound as an anorphous foam 15 np
80-84[err]. FDVS: me = 383. [err] = +73.78 (c=0.49,

chloroform. . anal ysi s: cal cul ated f ound

C 62. 64 62. 94 H 5.52

5.68 N 10. 96 10. 92 20

(+)-(4aR) - (10bR) - 4- met hyl - 8- (6- ni tro- 2- qui hol i nyl t hi o) - 10b-
met hyI 1,2, 3,4, 4a 5 6 10b oct ahydrobenzo[f]qw noI [ n- 3 one Yi el d:

Il—nnA Y b1 o o . A~ A N~ —r—n AN



WO 96/ 09046 PCT/ US95/ 11521

-116- Exanpl e 174 (+)

-(4aR) - (10bR) - 4- net hyl - 8- (8-fl uor o- 2- qui nol i nyl t hi-o) - 10b-

met hyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3- one 5 Yi el d:
78 ny (50°/c) it e corrpound as an anor phous f me
406. J[err] ‘963‘%/%% chloroform. SQF%I ysi s:
cal cul ated found C 70.91 71.15

H 5.70 5.82 N 6. 89

6. 94 10 10 -2Fkxanpl e 175 (+)-(4aR) -

(10bR) - 4- net hyl - 8- (4-t hi eno[ 3, 2-c] pyri dyl t hi o) - 10b-
met hyl - 1, 2, 3, 4, 4A&Figy6&7AObe otherRBsc 1 BhandZdpT haye beanl idle agd tha eteps given in FigfireBd:

37rrg(25% of the title c 0 ?, a white solid. 15 np 196-197[err].
FDVB: nfe = 394V ‘@Wﬂd%’?gﬁ YPE U6 57 chl or of orm .

anal ysi s: cal cuI at ed found C 66. 97
66. 70 HF1gure 7B shows thebcofiputation front 160” & .alater stage of the sphericalN
7.10 npl e 176 20

(+)-(4aR) - (10bR) f’*“hﬁl‘ﬂ%&eﬁ F'ﬁ&‘b‘)fdhq_ﬁi}%@% 1%z ffhsf*aﬂmonal front is no

gglngg[zﬂ lqﬂlylnz)Pl n-(gibgp Jm%?dﬂﬁfg%%ﬁﬁg%%bﬁ%@tﬁcmég conmpound

as an anor phous Xiformatichahont thepnibbentd ¢ff the cdmputdiibhab frontat ¢heir obifimon [err] =

;g?— / 629 (5;: 1 i 521 bound%nes To%grlxt%xrug fthe. rr.lutlon of the eikonal equatlonsl%ta 1n6PE 116 must be
ggalzgs i s: c Qiaﬁifkﬁécﬁﬂ these boundariéi%‘dm adjoining PEs 1 14 anti:l 16’ and vice versa. 6&3 40
12. 27 npted _’garher, a given value of 9 deﬁnes a circle on the boundarygkgpppexeadiwnt

) S5 LK ol SR AR50

Yield: 64 rrg ( 42%crétfxeﬂté1ﬁ 4 ﬂiefeﬁore,dlmdmmdmﬁrméﬁ PBductws at aﬁxed BSaﬂdlaﬁ.tb nmp

183-189[err]. F e,.=, 464. err 61
chloroform. 10 Breach r n‘é?r?&?@%ﬁ élﬂﬂpgg’ﬁﬂatwmchdam‘?%ﬁﬁ
g 16 77 tﬁﬁsfen'ed, andisa n?a?abi’efhdvantage of the present'ﬂzethod The need foPthf’

Exagpl e 178 compuyan(mpéﬁpm(dpmmﬁ:r will dgpendsory the mlwy rf slicgsinwelvedafhe hi o)
- 10b- vy 15
Yield: 9 ng 'lXéan;? ﬁf%%ﬁgo%éo%ngg&ﬁgn%s an %&r}g% ‘%ﬂﬂlﬂquma %rcmee

185-193. FDI\/S rshet positiof, and other factors whiB® @/ilDBuifderstood to the skilled in the art.
PCT/ US95/ 11521 -118-

Exanpl e 179 d sfer/inde i ted in Fi where a block
(+) - (4aR) - ( 10bR) - 4- met iy 43 Fapsierfindeying feptire is illustrated in Figure 8,

qui nol i nyl t hi o] - 11302, et wiith 4 PE, 1 64is4éspbnsihlé (zhowi. aAlsel sivwn are two subesive f

oni ta "G agherica ompbtasians] opis, EASHR, 145 & £0up o Wi p indoraon0 (o =

%; .40, chl orof ﬂ)r rT)must be passed to anotﬁéﬁ*B’ﬁxb?shown) W@tﬁltlfelﬂoaﬁﬁﬂte system as déﬂiéa,dﬂle

6.12 polms on the front 142 to be oammunicated to the nm&gprocesg@ are deﬁned by a
Ex | e 180
() (4aR) - ( 10bR) -TrEefapsls P: 12 Pifferest uoints pu S ffons 43 il vs the same radius »,

| G- et hyl -1, 2, 3, 704 3n the® H&Ml@@bﬂhﬁt&@hﬂﬁ@&ﬁiﬂ%mamgmwmmm The next
Yi el d: 54ng(36% of thetltle ound .as an anor phous 1

Pt 0= 30 Aphérical Computationgl SRS » i chavactened Ayndias 170° and angieg g

C - 6.
5 g3 256 %N The data p01§tz )ch?all%d between processé?; 6? be indexed in temB%f a
Exanpl e 181 fixed O and all angles ¢.

(+)-.(4aR) - (10bR) - 4- net hyl - 8- (2-[ 4, 6-di phenyl ] pyridylthio)- 20

10b- et hyl -1, 2, 3, 4, 4a, 1

Yield: 40 rrg (27% of epr?s%ﬂ 'g&%@n%glu“ﬁ% as an%@%ﬁg&m‘wﬁs theé’('ﬁhicﬁs
FDVS: nfe = 490. ardahérkfore balahc&sthé work 10ad¥tinong all PEs in & fidooy. OF s¥miigst shdts in a
WO 96/ 09046 i PCT/ US95/ 11521
-119 - : Exanpl e 182

(+)-(4aR) - (10bR) -4-nethyl - 8- (4- et hoxy- 2-benzot hi azol yt hi 0) -

10b- met hyl - 1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr obenzo[ f ] qui nol i n- 3- one 5

Yield: 107 ng (66% of the title conpound as an off white solid. np
200- 205[err]. FDVB: nie = 424. J[err] = +60.56 (c = 0. 96,
chloroform. anal ysi s: cal cul ated f ound

C 65. 07 64. 43 H 5.70

= = - a1 ~ o~ — e~ A A~



5 A 200 nL round bottom flask was charged with (+)-
(4aR) - (10bR) - 4- et hyl - 8- mer capt o- 10b- net hyl -1, 2, 3, 4, 4a, -

5, 6, 10b- oct ahydr obenzo[ f] qui nol i n-3-one (1.36g, 5.20 mol), 10 pot assi um
carbonate (2.16 g, 15.6 mmol), 2-chloro-4-ethyl- benzot hi azol e

(1. 239, 6. 20wH¥hssgnd 14 nL of anhydrous di met hyl f orpeeyysdgazki tt ed
with a reflux condenser, and the stirred mxture was heated at

60[ err], under nitrogen, for 18h. The m xture was cool ed, diluted
with ethyl acetate (750 niL) 15 and washed with brine (6 x 250 nL). The
conbi ned organic extracts were dried2®ver sodium sul fate,

toncentrated, and purified by silica gel chr omat ogr aphy t§80% et hyl
acet at e/ hexanes spuxyeyythisieffeefively placss the seyyog logation|gt the icenter of one of the processer as
an anor phous foa

chl or of or .. r&o@%enégefgossﬂi?ez In[‘ﬁ{éﬁxicuorfarﬁh gavmgger&f'al gﬁcggal?ocated to each

68. 21 6 PE} the invention ensures Ithat the time for which PE 116 in Figure 7AGandZB is

N 6. 63 WO 96/ 09046
PCT/ US95/ 11521 solely performing calculatlons is relatively small, and alsp gnsures that the other PEs

Exanpl e 188 ;f’l?e? ggﬁ{mtn r nzo-
thiazol yl thi o) 10b net h 2,3,4,4a,5,9, 10 a%?:’fgiﬁ%ﬁéwg PR AR e
benzo[ f] - qui nol i rdasmhmmn@fall necessaiy @lqulatmn‘sjacrcys éHiﬁ#ysm‘PEshéfihe slices werepound
as a white solid. 173[.e : me = 478, _ . [err] =
+57.89 (¢ = honéonég thg%vgﬂ,ug$g 4bea1Jenod nmeg{m%ﬂyone%’li@&\x erd
Lozgd zvﬂ! be active; this will beﬁlelg\ﬁedbyapenod wh5301'§19 two PEs in the grou%8 0

Exanpl e 189 actiye; pnq 30,09, ﬂm%mefﬁmmh:;mgshq Elelﬂﬂnexe-mvan puriesr o6 -

E)an%ﬂ‘ ]yI ;B: g!)l }?%r%?\gw g&' ?eéoéﬂéashﬁd@ "i}g&eﬁﬁbw%élg“fiopﬁéh?ewre ESﬂ%eound

as anI am)r9 ghogg of the blodkokh2! assighedto one of the prdeessors, but close to the middle of the
el

CoyC4aR) - ( 10bR) PIOSI0R gFoup. That sssigryhentenspeer fhabptRBaauickly begin calclations,

benzot hi azol yl t hitparathOie /@RS ﬁ@’M‘Pi’ t&oﬁg@uﬁ%&h@dﬂ&%canon a(pgro%hes?:h eﬁ%e ?ft'Pfe

oct ahydr obenzo[ f] qui nol i n- 3-one
conpound as an amﬂ%mlsmﬁﬁmmﬂ@@wmwomm@mmmdsm

anal ysi s: 15 Cabikd l[f?sg P efficiency sméfqg%ﬂher PE's cannot a%qlilalgy initiate calculation€” 49

C

60. 79 ‘N
5. 88 5.75 WO 96/ 09046
PCT/ US95/ 11521 The PE designated as the lead PE 114 is also responsilﬂé%forthetaskof

AP 5L e et Bt AL i

Yiel d: crystalIlmuwbsdsdussbdmbvexﬁ&faeao%%séﬁhszbip 3¢ Phe prockdsors that
(c=1.0, nethanol) @589 nM +64. Z{err] @365 nM +2 [ err

anal ysi s: g waslepduocessors, 116, sendithe packed traveltime daﬂ?GO the Jead PE, 114, gfier59
74. 87 20 all thé traveltime calculation§ CrféeRa N
6. 96 Il the, veltime ¢ atio oﬂheshothavebeenp ormed 'E}ealenapﬁ!éE,iéﬁ 10

(+)-(4aR) - (10bR) -&cl(rﬁulatenﬁbﬁmfomaﬂoy lfvomt dilthe AEDin-the g10bp through inter-processor

dinmethyl-1,2,3,4,4a, 5 Ob- ah dro nql i ne
Y: el d: ya cryst al Iﬁoﬂ’(’ﬁn@b (&CS tﬁﬁwé%]]gglfWﬁ trf.ﬁ%pqyg@travelume OR
(c=0. 3, nethanol )m@ﬁ&;dﬂ\{b tﬁ@@utﬁﬁﬁﬁék] 10615‘h1s was mennoneﬁ%b\\é'ibi&reference to 106

cal cul at ed und 67.51
H 5. 1gf1gure 2 and 134 in Figye 3. Spec:ﬁcally, the leaq PE, 114 wntes the m&ﬁne
6. 63

(4aR) - (10bR) %1510(%- |net§ﬁ§/sp-’-§l-mf’igc ngr\n(r)n_ - enzo?hl l§e3,|m16b1tformat The
thio)-1,2,3,4,4a ﬁv&ﬁﬁmaﬂyﬂbmﬂmﬂlédsmm@oméﬂm& ii’®bit format inYi el d:

195 of t he desired product,. E)IVB me = +428.
anal ;/Tgi s: d&?’E’HF&F’efgm’ fn’p 8 ’dy‘ sﬁce, °“1Y£ erencegbetween the computesh 0

61. 83 et N

6 53 th'azgfﬂmei gnd tﬁe accumuléle@lﬁv\%l %fGt;x% B%% éhff s. This incremental

PCT/ US95/ 11521  format makes it possible to pack the data without accumulating errors, leading to
Exanpl e 194 o '

(4aR) - (10bR) - 4, 10b- di et hyl - 8- (5- chl or o- 2- benzot hi azol yl -

thio)-1, 2, 3,4, 4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i ne- 3- one 5 Yi el d:
56 ng of the desired product. np. 179-180[err]. FDVE: me = +428.
anal ysi s: cal cul at ed f ound C 61. 60
61. 30 H 4.93 4. 89 N

6. 53 6. 51 Exanpl e 195 10

(4aR) (lobR) 8- di phenyl rret hyI t h| 0- 4 10b d| rret hyl -

~ A~ T o o o ~ o ~7 1 1 A A~



5 A 15 nL round bottom flask was charged with (+)-
(4aR) - (10bR) - 10b-rmet hyl -1, 2, 3, 4, 4a, 5, 6, 10b-

oct ahydr obenzo[ f] qui nol i n- 3- one- 8- boronic acid (168 ng, 0.65 10 nmol ),
tetraki s(triphenyl phosphine)pal | adium{ O (23 ng, 0.02 mol ),

3- br onoqui nokyd$osdsd> no, 0.65 mmol ), 0.65 nlL of aquepépusochbspdi um
carbonate and 2nL of THF, fitted with a refl ux condenser, and the
stirred m xture was heated at 80[err], : under nitrogen, for 24 h. The
m xture was cool ed, diluted 15 with chl oroform (7.5 nL) and washed with
brine (2 x 25 n). The conbi ned or garﬂ5c extracts were dried over
sodi um sul fate, concentrated, and purified by silica gel

chr omat ogr aphy ( 5%duced datastorageapd mmm@s»em;ne;hodofgom 141 rrg

§ﬂ62%: 4 the342 mf%rﬁ%?g%ﬂ%q‘%‘gﬁ% nginwablﬁoro ﬁﬁé

The foI I ow ng exaﬁq)dlmhmvnttmutt@dislmrelmdapﬂrslicmwnheachdepthtsli&,wﬂgcess of
Exanpl e 196. VWO 96/ 09046
PCT/ tJS95/ 11521 partitioned into constant x-vectors. This is the most convenignt order in which the data

Exanpl e 197 -

(+)-(4aR) - (10bR) 8 ZSFE“' 8°f)| S‘t:l’l 1 uglrv Slnelgrwflalmeﬁgﬁlﬁuﬁcesmsnmlocanons

10b- net hyl - 1, 2, 3, Thosekagwledgrsblodn ﬂhyﬂmﬂmpguiﬁe}thmfnmmsswﬁ}l watographp

Yield: 186 ng (600 .Of thettlt%ee co ound s a whlte sol j

214-215[err].  FOoRlicatigps, itmay, P‘je“‘en ¥ the primaryd E’cﬁmngm"emcal |

chl or of orm shces The present disclosure of the order i in Ehﬂlmie%%e stéted isnot a
(+)-(4aR) - (10bR) - 2-t hi azol yl) - 10b- et hyl - , 3,4, 4a, - ,
5, 6, 10b- oct ahydr of the igpentian.3- one Yield: 64 ng (35% of the
title corrpound as a white solid. np 206-207[err]. FDMS: me = 298.
[err] = +101. (c =0.Lderth

Exanpl e 199 fo (+)- (4anﬂead E&L8h?é5ﬁltr%m§hep§/aﬁlgmﬁwmlw lo?hnyl

1, 2, 3, 4, 4a, 5, 6, 10figwet2ait b@rgpe{tb]thanonwhpno@smdmome control prpaeksibr chietksry

1 7 11 Ok il 50 e

Exanpl e 200 If so, the control processor, 110, mmates the process of transmitting information on
(+)-(4aR) - (10bR) - 4- net hyl - 8- U|noI|n 10b net hyl -
1,2, 3, 4, 4a, 5, 6, 108¢ Bextshgtde @nzte?lgnmeﬁﬁar up. %eTheProoessorgtﬂuEmn 110

(479 of the it |&rﬁﬁﬂ9%%@n@ﬁhﬁ&%@ﬁ&#§l&%catmn 98 BrovildWGi aldcy%ﬁl 356
cal cul ated

[err] = +67.82 (c=0.40, nethanol). anal ysi s:

f ound loactbalancmg betweenghp goups of PEs. Whegg geonp of PEs completes itsH
6.79

VWO 96/ 09046 asgiéned traveltime compuunons for a shot locatlon, ﬁagﬁlwg?sff&?e next
-128- shot position for which calculations bzeaeqlired 201

(+)-(4aR) - (10bR) - 4- net hyl - 8- (3 qui nol i nyl ) - 10b- net hyl -

1,2,3,4,4a,5, 6, 10b-oct ab ui n 3- one N eI : 130 ny
56% of the title corﬁ%‘hﬁ‘ cﬂ[" %gmgetemes@ﬂ:l%el & bien
180- 185[ er r] . 20-D\dalculawédforalb ife. shol[l@tfdhbnsférd‘%t Be, it sends a signal tothe host

(c=0.37,chloroform. | ysi s: cal cul at ed f ound
C 0. g)ynputer 108. At t@ep@gt,thehost computer, 108, starts reading the tragelfigme
gﬁ(grzrpl e 202 datd¥or that shot line off?h&ﬁsks, 106, and writesth3ata ohtd tape, 102, or other
(+) - (4aR) - ( 10bR) - massstargge-device,-for vsedn Migrgtioncir ottie) seishiie pretésying techniques. .
1,2,3,4,4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3- one Yield: 148 ng
(65% of the title co quﬁ m O[err].
FDVS, .me  351. [e;@?%ﬂh%gea@gu%‘ifﬁ{eﬁ °“1§6"°Af§’"“’éﬁ1%‘l’f1’ g‘gﬁ#‘mﬁ

anal ysi s: 25 catraveltimechlculations. THeadesiehbility of having such a festart feature will be 68. 26
67.81 H v O 8‘% 6.18 . N
11. 96 1knon to those familiar with the art. For example, a natural re%m’rés whemald o

4aR) - (10bR
() 15011280 e S B G ey

qui nol i n- 3- one IthﬁbYﬁheB@lya@pm@mWa;mmmmcﬁofehddﬁbom@s an

anor phous 25 foam np 100-106[err]. FDVE: nie 492. J[err] = +51.86
(c = 0.47, chloroform WO 96/ 09046

PCT/ US95/ 11521 -129-

anal ysi s: cal cul at ed f ound C 63.41
63. 25 H 4.50 4. 77 N

5. 69 5.40 Exanpl e 204

(+)-(4aR) - (10bR) - 4- met hyl - 8- (4- net hyl sul f onyl phenyl ) - 10b- 5
met hyI 1 2, 3, 4 4a 5 6 10b oct ahydrobenzo[f]qw noI | n- 3-one Yi el d

A PN~ l—l—nA o -, o o ~N~sar



anal ysi s: cal cul at ed found C 67.51
67.72 H 5.41 5. 65 N
3.58 3.33 Exanpl e 211
(+)-(4aR) - (10bR)-4-net hyl -8-(2-fluoro-5-trifluoromethyl- 15

phenyl ) - 10b- giptohiéssd. 2. 3, 4, 4a, 5, 6, 10b- oct ahydrobenzo[f]-  per/usesnazet

qui nol i n- 3-one Yield: 113 ng (44% of the title conpound as an
oil. .FDWVE: me = 391. [err] = +55.84 (c = 0.34 , chloroform 20
anal ysi s: cal cul at ed f ound C 67.51
67.73 H 5.41  -26- 5. 62 N
3.58 3.31 WO 96/ 09046

PCT/ US95/ 11521 feature ina preferred embodiment of the present method alloygthe restart feature to

Exanpl e 212

(+) - (4aR) - ( 10bR) "5 AEPRYP P I spres MhsTep SR PR LsHiondp s velocity model, the,

3,4, 4a, 5, 6, 10b- ochenioryl amhhlm{nftbqindividualrpr&em becotes inadedfuste.Oin shéldcadEs, 4f8%

et 7o} 5o =3B 5ok 1 iy rning oo iy ol 5
err][D] 589 = +

ﬁ al cul at ed 57 1w7huf,}9|!l&§jstarts shuttm§ down the(other groups ot['\I PEs. /Rftdrall the grgu%séuvz 5.02

3.77 been shut down, the control processoEassigns an fht®ased number of PEs to each

+) - (4aR) - (10bR) - 4- 4 10b-,met h

12 5.4 a5, 6, 1 OB HHRSRRE GP R AR Y a0 a0 dYXaW‘Fé‘?aH“&E?nﬁﬁ
(9% of the tit| eheosroeessotslisam advacObRY pribiGin NP 177-189[err]
(deconp.) FDMS: me = 348. 15 Exanpl e 214

+) - (4aR) - ( 10bR) - 4- 2- N, N- di et h
f:a% béxgm') dé) -1- )2H- bgﬁ 9Mﬁ%$%ég%%§g ber of different seismic processing
1,2, 3,4, 4a, 5, f, 1@8pinatiahty Fop B, ity dﬁb@u%o%&eratetaveh%ﬁ%&grizl?’s

(45% of the title conpound as an “anor phous 5[err].
FDVS: mle = 472 presfagk Kiirchhof§timg or qepﬁmgratlon Aﬁa&ﬁmamlabphoaﬁm ofjthe generated

| ysis: 71
?gé 455 IS ¢ %la%l.;ﬁes ﬁ'om this mv%on81§ m tomographic invgrsion of crosswell seismic gqqa
5.93 5.86 25 WD 96/ 09046
PCTI US95/ 11521 It should be understood that the invention is not to BeI@mited to the foregoing

e oA A W s T
qui nolin-3-ong %raveltime coﬁﬁb@thﬂons&ﬁll'ﬁg oﬁﬁé’u@to %osé mnédlhltﬁ‘e &p ;%%H&ﬂl_?gédm

bromn solid. 248-250[ err]. . (c

0. 45, @hovss Bersravg other methods, besﬁambyglnucn of exkonalaﬂquaﬁm uskd in the
found 74..31 H
o yre%ﬁd embodiment, tha%%ﬂgé be used for comphatign of traveltime fields. 5= |
Exanpl e 216 (+% (4aR) - (10bR) - 4- net hyl - 8- (3-fl uoro-5-trifl uoronet hyl -
phenyl ) 10b met hyl - oBexample, b dgnabiib pogtaaiming approach bhded on Schneider et. al

1701 % el o g R

g galgyés is: 20 C 3ha:1daaésﬁ’¢round the soufce ltﬂ:dnon, which is sxm151ar to the expandmg 37 .51
3 58 gogpuum%l front d:scussed above in the preferred cmbodxrqggh apnldbe 17

(+)- (4aR) - (10bR)uﬁ Hgglbgﬁ% eftidnh A nt!?))dlff'eg&cg?&lnﬁgnof\’hewe

1,2, 3,4, 4a,5, 6, 10b octa qU|no 118 ny
(510/() of the tit quuahonpoulddlsabeasamobenw iraveltithe fields. riyleans 4or-ihfRhentation

\Ij\([:))IVS:G/ 0%26 356, ft}JeeraIJdotge%nﬁ:%mdgonan&PiWﬂlbeapparenttqjéq?q\g&ggﬂq@Ep

-134- 25  withoal dephnding fromthﬁ&h@kﬂoﬁéﬁ‘ihemvenhon f ound C
64. 02 64. 30 5. 66 5.78

N 7. 86 7.57

Exanpl e 218 (+)-(4aR) - (10bR) - 4- et hyl - 8- (5-chl or o- 2-t hi enyl )
-10b-net hyl - 5 1,2, 3,4, 4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3-one
Yield: 125 ng (56% of the title conmpound as an oil. FDVE: me =
345. [err] = +74.03 (c = 0.51, chloroform. anal ysi s: .
cal cul ated f ound C 66. 98 67.39
H 5. 83 5.90 N 4. 05

3.86 10 Exanpl e 219 (+)- (4aR
-(10bR) -4-nethyl - 8- (4-chl oro- 3-fl uorophenyl) - 10b-

nmet hyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3- one 15 Yi el d:
125 ng (56% of the title conpound as an anorphous foam FDMS: me

= 357. [err] = +74 28 (c = 0. 35, chl orof orm.

N 1 F N 1 ~ — A~



Exanple le 224
(+) - (4aR) - (10bR) - 4- met hyl - 8- (2- ( 2- di met hyl ani noet hy! ) - 1jsTHIS SHEET HAS BEEN |

benzo<de>i soqui nol i n-6-yl -1, 3- (2H) di one) - 10b- net hyl - 15} REPLACED
1,2, 3,4, 4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3-one Yield: 141 ng
(44°/c) of th%vég.g&gs onpound as a white solid. np 1p8rASsdnrel] .
FDMS: nmle = ferr] = +74.71 (c=0.53, chl oroforrr) 20
anal ysi s: cal cul at ed f ound 751
74. 94 H 6.71

7-
PCTI USOS) 11521 0 06109048 Ll;IJIII [N TR Iiil
Exanpl e 225 WECDAIMEaR) - (10bR) - 4- et hyl - 8- ( 2aR, 48 1- benzoyl 4°di -

propyl am no- 2, 2a, 3, 4-t etrahydrobenz[ cd] - 1H-i ndol - 7-yl ) - 10b-

rethyl - 1,23, 4, 43, 5, 6, ?ﬁiﬁgiuﬂ H'Z\fbitiﬂlélﬁélﬂé)fokﬂ &pﬁ?ﬁcémodel of theYi el d:
64 ngy (17% of tra11e tltﬁﬁ@gglgfﬁr%oun as an anor phous B foam np
110-115[err]. FDVS:  rshlesufa&eOst the eaftbrsaid meth@linvofvipg a computer systemgying

(éhl oroform. 79_42 muln]ra]alp}/opgss elem ent%,acl'.o%Jpln‘as}nE e steps of: foung 03

8. 06 12 6.73 10

Exanpl e 226 5 (+) (4aB§mﬁMyﬁsmk§1mlat&a§WEpafdammsmg ami no-
2, 2a, 3, 4-tetrahydr obenz[cd] 1H i ndo] - 7-yl ) - 10h- net

1,2, 3, 4, 4a, 5, 6, 10b- oct ahydremmaﬂ}Ef’aqla@ﬂphmn%ﬂéeai@nesﬂdpmﬁsag&‘wiﬂ@?
(57% of the title conpound as an anorphous foam np 134-136[err].
FDVB: e = 505. lﬂ to at least one of said processmé-:éléﬁaitﬁthg Sontrfd task of
(+) - (4aR) - ( 10bR) - 4- met Ayl - & (%“msgdufluorOphenyl 10b- Pret hyl -

1,2, 3,4,4a,5, 6, 10b- oct ahydrabsnittisieitp gachrsaidigroup-temlecations of shot ppsitiogs for 37 ny

(62% of the title corrpounsmla‘%giG%Hpumﬁa}@aé%gﬁbfaegpm’ 341. ‘[err] =

+79.29 (¢ = 0.28, chlorofo cal cul at ed

&

f ound C 73. 88 73. 40 H
6. 20 10 6.11 o) downloading Slowness data to each 4aid @roup; and 3.99
WD 96/ 09046 PCT/ US95/ 11521

- 138-
(4aR) - (10bR) - 4- et hyl -9- (2°°€‘p<‘:1‘“?5sl%dr%aa’h’g‘?,@ﬁ@“%(fégé‘dﬁkﬁwmmusmgsa:d
1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydrsivenesodatd, suherend éanh Sidprocessing element ¥ edcli:saids ny

44% of the title co ound as an ano us
(125/()130[err] FDVE: ﬁe “tPé‘FeFPE‘H%M“%ﬁfIES?°”f‘°°s°fsr£8‘%‘§s“‘fa°°

chloroform. héb%h&nﬂy of eack 8f ¥ b&bﬁﬁocessmg elemémfisiimckaid group.
C 73.88 . 6. 20
6. 32 N 4; 10

: 3.87 10. .
Exanpl e 229 15 2. The method of claim 1, wherein said shot posxgaon transmissions involves a
(+)-(4aR) - (10bR) - 4- net h#d"%xt{a?taﬁred'fl uor ophenyl ) - 10b- net hyl -

1,2,3,4,4a,5, 6,10b-octa robenzo[f]qU|noI|n30ne Yield: 105 ng
(47% of the title co ound as an oil. FDWMVE: me = 341. J[err] =
+70. 96 (c = 0.38; ¢g\eg\o¢mfclmml wheremsalqa.ﬂlgwagqtgmmsm:ss&%s&ﬂ at ed

f ound C 1 &4 74. 01 H
6.20 6. 43  Oynamically load bhfnEd 4.10 3.76
Exanpl e 230 (+)-(4aR) -(10bR)-4-nethyl-8-(2,4,6-trifl uorophenyl) 10b-
20 met hyl - 1, 243, 4, The me&od&ﬁmmfahw@d@szbgmg Yﬂﬁl’ﬁ&l sgidgroup,
Yield: 116 ng (50% of th 0 20wel IR ent$sSion
359. [err] =%68.65 bﬁﬁ%ﬁq’%o or ?’d e suid Smr%aell?/nsfl S: Signed
cal cul ated fOUIadjacentpalrsofsaldshceEJ‘msaldsubsurface 70. 18 70. 15
H 5.61- . 86 3.90

gc-?-/g U%g 5/ 11521 5. V\D /ecr)r%%o% of any of the preceding cla:ms wherelfglg each said group,

Exampl e 231 slowness data are also transferred between said processing elements assigned
(+)-(4aR) - (10bR) - 4- et hyI 8- (2 4-di f | uorophenyl ) - 10b- et hyl -

1,2,3,4,4a,5,6, 10b- oct aﬂ;pgmwmf[smflqmemwﬁ%lban@c 5 Yield: 106 ny
(48°/c) of the title conmpound as white solid. np 108-112[er+}—FDVET
me = 341. [err] = +82.90 (c = 0.52, “chl oroforrr)

B Replaced
anal ysi s: cal cul'at ed f ound ThlsSheet een
73. 94 H 6. 20 6.33 ‘m \
4.10 4.05. 10 Exanpl

(+)-( 4aR) - (10bR)-4-nethyl -8-(2,3,4-trifl uorophenyl)-10b-

nmet hyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3- one Yi el d:
100 ng (43% of the title conmpound as a white solid. 15

100 102[err] FDVS: me = 359. [err] = +7837 (c = 0.33,

Y T e I N 1 F N 1



Yield: 67 ng (26% of the title conpound as a yell ow sQlid-1b
197-200[err]. FDMS: me = 388. [err] = +77.92 (c = (.T¥AS SHEET HAS BEEN
chloroform. anal ysi s: cal cul at ed REBI[M)ED

C 77. 29 77.04 H 7. 20

7.00 WO 97/05558) 7.21 7. l%ﬂmmsxzmm
Exanpl e 239 20 (+)-(4aR) - (10bR) - 4- net hyl - 8- (8- qui nol i nyl ) - 10b- nmet

1,2, 3,4,4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3- one mm,m w
(38% of the title conmpound as a tan SO|I - , !L)DI\/S

me = 356 [err] = +76.28 (c = 0.47, 25 chI orof orm

96/ 09046 . CTl U595/

-142- 6. ana‘pg,g*eghod of any of the preceding claims wherejn, [ ggc f;Lsal group, spatxal C
%0- 87 - gg 66 traveltime denvatwesdi’ealso transferred betfvedPsaid processing elemEnt§ 9
Exanpl e 240 QﬂM@M@WﬁMB@SM@hMl nyl ) - 10b- met hyl -
5 1,2,3,4,4a,5, 6 10b- oct.ahydr obenzo[ f] qui nol i n- 3- one Yi el d:
128 (55% of et

100- 104[ err]. FDt|\7/h|5 :#‘L S‘eﬁg’gg’?w"f‘ﬁ ?ﬁ@°éaﬁ%?£@$s"(‘mm said gmpfﬁge%smg
chloroformy. %0 elementinaldgdition performs tieathskiof destghating the numbertofdaid

C 80. 87 A 79.55 ) H 6.79

6. 92 N Processing elemengs igach of said groups. 7 g0

Exanmpl e 241

(+) - (4aR) - (10bR) -g}- nety hnethddof chif 7] Whdréil ¥aid ddibmiiBi 3% fixed number of said
1,2,3,4,4a,5, 6, 10b-oct ahydrobenzo[f]qw nol i n- 3-one 15 Yield: 98 ny
(42% of the title commmawwa@rmmpdmwﬂmsmdmnmpmmmg
182-184[err]. FDWVE: e[gn%nt 356. [err] = +57.25 (c 0. 49,

chl oroform. anal ysi s: cal cul at ed found

C 80. 87 80. 28 6.79

6. 86 10 9. N The method of any of3ifie precedmg claims, Wheﬂéin 2fraveltime calculation\\O
?%g?ma simulation is performed to d |t}ée @.Eggr E)JfS 2 5(‘ ;;Lr%gezsg'mg elements
(+) - (4aR) - (10bR) - 4- metydch@aidZxeip, | di nyl )- 10b- et hyl -

1,2, 3,4, 4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3-one Yi el d: 98 rrg
(49°/c) of thetltle conpound oi | FDVE =30

+83.48 (¢ = 0.38,10nh| 5?'6%“?9?‘0“31“'7 Whﬂﬂnsaﬁéwmomsdwﬂgme&f Efedby
found Csaid control procedsdr.#0 7773

7.24 6 6.96 N 9.14 9. 07

Exanpl e 243 10 . ) . o _
(+) - (4aR) - (108R) -Y- ne(Thp methqdofzny pf the preseding laims,Massein saigd gentrol processing

net hyl -1, 2, 3, 4, 4a, 5, 6, ga[mnconpo% gm[tﬁe]‘ggg(gqle &a%“gg%gmﬁfs°'§8§& d:

128 ng (51% of the tit as an anor

130- 140[err]. FDVS: rgteap= 386. [err] = 15 +73. 44(c 0. 53, chloroform.
anal ysi s: cal cul at ed f ound 65 28
?6220 7126 4H The method of claim 14 %wherem, for each saﬁ ggup, Is__z)t(xd leaf! gmfisimg

(+) - (4aR) - ( 10bR) - 4- netelemenBpérforaps ithecthsks yf ) - 10b- met hyl- 20

1,2,3,4,4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3-one Yield: 107 ny
469 of thetltle conpound, as_an u 190[ err
acy of the pgtle compound s S0ce nmbﬂofsa@%esteﬁ’ﬁar%m%ysm group, '
anal ysi s: calculated f ound 80. 87
80. 13 Hb)  determiningbthe flumber of said slicesito bé processed byeach N

7. 86 6. 99 WO 96/ 09046

PCT/ US95/ 11521 processing element in said group, and - 144-

Exanpl e 245

(+) - (4aR) - (10bR) - 4- netdyy! e tol sBidPROGedsinkUreriitd Wlsaid group.
1,2,3,4,4a,5, 6, 10b- octghyd%§%%f§U| nol i n- 3- one 5 s?#éf%?

(34% of the title conpound as an anor phous solid. :
185-190[err]. FDVMS: nme = 361. [ er ri——~#77’38//?2 =0. 35,

chl oroform. anal ysi s: §{a€Been Replaced  f ound

= i

Exarrpl e 246

(+)-(4aR) - (10bR) - 4- met hyl - 8-[ 2- (4-[ N-benzyl ] pi peridinyl)-1H

benzo<de>i soqui nol i n-6-yl -1, 3- (2H) di one] - 10b- net hyl -

1,2, 3,4, 4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3-one 15 Yield: 197 ng
(51°/c) of the t|tIe compound as an anor phous f oam FDIVB rﬂe = 597

- ~ ~ o ~ ™ Y o o



15 foam FDVS: nie = 346. TH'IS SHEET HAS BEEN

252 (+)-(4aR) - (10bR)-4-nethyl -8- Zot hi azol yf) 10tﬂmogm
1,2, 3,4, 4a,5, 6, 10b-oct ahydr Zo[ f] qui nol i g—&one 20 “eto—to7T

(45% of the title corrpound a a sol i d rrp:

207-212[ err lwolkidesg M e = 363\“ m ( c=@ciUs96/12261
chloroform. anal ysis. ¢ ®al cul at ed f ound

C 72.90 72.03 H. 6. 12

6. 06 N ' 7.73 7.20 25 WO
96/ 09046 -29- PCT/ US95/ 11521

*147- lLe 2 . i
(+) - (4aR) - (10bR) 13. mt%p@o@gfw%meﬁx - Hapremthenumberofshcestobe

1,2,3,4, 4a,5,6, 10b- OC%&%@W%EM%&Uc@&Hg@énﬁﬂﬁmﬂmd grouf 8 deerntindd B

(66% of the title conmpound as an anorpho

[err] = +89.71 (c=0. 34ﬁxedpredetemndraﬂogm anal ysi s:
cal cul at ed f ound 74. 24 73. 97
H .

13. 50 10 6. 81% The method o? criﬁn 11, wheregx( %mn%?og%légocwsmg elem%n% 'ix%ﬁates said

(+) - (4aR) - (10BR) - 4- nettiyklof Gasthiting isaid docations-of itid shdt positions element in response to
1,2,3,4,4a,5, 6, 10b-oct ahydroben g_of qui noI i n- 3-one Yield: 102 ng
(51% of the title corfifoal AGPSOCESSOIS.  foam np 160- 162. FDVE:

me = 307. [err] = +95. 71 (c 0.28, chloroform.

?gaggs I's: cajscul altlﬁ(i'neﬂmd of clafrﬁ’ll l‘dwherem for each sald gr&ip said analysis proZéss@Nrﬁ

13: 67 13. 52 elements transmit sald traveltlme fieldsto sa:d lead processinglement in il
(+)-(4aR) - (10bR) - 4- rreté# 8- (2- qui noxal i nyl ) - 10b- net hyl -

1,2,3,4,4a,5, 6, 10b-oct )Pdrobenzo[ f]qui nolin-3-o0ne Yield: 156 ny
(67% of the title conpound as a foam np 129- 135[err]. FDVE: nm e
= 357. [err]ie= +&. 94Theon@h@df agpclaim 11; whereisf saichipad processors transmit suid

96/ 09046 PCT/ US95/ 11521

T148- travelnmeﬁeldstooutputdlsksB{%ggpl e 256

(4)-(4aR) - (10bR) - 4- net hyl - 8- (2- benzi m dazol yl ) - 10b- et hyl -
1,2, 3, 4, 4a, 5, 6, 10t%. oct Hieymkthdacof2Injith |16 wiretin 8aid eantel processing eledvient inl additionry

FONS e o aus, . TRt copyamyipa o compygy o pupigeH sed avelime fHIGs

g - 76. 49 ﬁomsmdoutﬁ@tcﬁs@cst%ragetooutputmassklorase 6.71
Exanpl e 257 10 (+) aR) -. (10bR) I-8 3- iﬁﬁ&azol )

- 10b- et hyl - 13 ’é‘w\?& ofigty 0 %P ‘¥fﬁ ¢ felds are
\F/IDE/:Sd 421 feTU (é 105/0 Of %&%%‘h&%ﬁﬁ&i‘ﬂoﬁ% sﬁﬁhﬁﬂ%ﬁjﬂ% calculr?tﬁon 31’%?‘”‘
(+) - (4aR) - (10bR) - 4- netmmwmmmmrazol yl ) - 10b-

met hyl -1, 2, 3, 4, 4a; 5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3- one 20 Yield:-
69 ngy (28% of t tit e =Yact]s . foam np
85-90[err] . DIV? n?f“ﬁé% {'g tth?"Q" ! .é}g‘H"%’Whﬁe‘“(c:o. 65,
chloroform. - anal ysi s: cal cul at ed f ound

C 70.76 a) saxd slices@ye vertical slices of said spbsurface; 6. 21
5.97 N 18. 75 18. 63 WO
96/ 09046 , : firhtds ko frkas

“lag. 20 b) aﬁrstreferenceangleEt;?lé%alpcfseph?Ecgir&H ured from a

(+) - (4aR) - (10bR) - 4- net hy| - hofiZerjtal-dinectidnparablakto lsgitl verticadl dhioes, and,
| Cb-pret hyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr obenzol[ f ] qui nol i n- 3- one

CLSu it {29, 91 o W A e o SRR g synﬁf‘or of or )

anal ysi s: cal cul ated measured frofildlsbrizontal direction pexpeﬁlcularto said verticfl/. 37
67.12 H 5. 65 N
7.48 7.23 10 Sslices. Exanpl e 260

(+)- (4aR) - (10bR) - 4- net hyl - 8- ( 2- napht-ho<l, 2- d>t hi azol y! ) - 10b-

nmet hyl -1, 2, 3, 4, 4a, 5, 6, 10h- oct ahydrobenzo[f]qw nol i n- 3- one Yi el d:
192 ny (72% of the title corrpound céd5 solid. np

105- 107[err]. FDVE: m e 412. [e Th (c=0.70,

chl oroform. . anal y5| s f ound

C 75. 70 5. 86

5.58 N : . 6 55

Exanpl e 261 20
(+) (4aR) (lobR) 4 met hyI 8- (2- [4 fI uoro] benzot h| azol yI) 10b-

~ A~ T T o o “7z7 1 1



1,2, 3,4, 4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3-one

[err] 25 WD 96/ 09046 THIS SHEET K375 BEEN
PCT/ US95/ 11521 ,,,_ffff'*”””fffﬂ - -152- REPLAGED :
To a suspension of (+)-(4aR 10b- _
nmet hyl - 1, 2, Swomésgﬁ 10b- w m m\‘lﬂ“qw nol i n- 3- one- $CTUSY6/12261
boroni c aC|d (1.0 g, 3.7 sl Sof *THF was added 3 N sodi um
hydr oxi de (6 niL) foll owed by 6.0 nmL of 30% hydrogen 5 per oxi de at
-30[err]. The cold bath was renmoved, and the m xture was stirred at
roomtenperature for 2.5 h. Six nL of ~30-sat ur at ed aqueous sodi um
sulfite solution was ded g by 5 N ydrochlorlc aC|q unti |
sol ution was aci dt%. enw&mﬁ#éva gm Pdatvist i on,
and the crude 10 H&?o ered to give
441 ngy (53% o?ﬁthe t|tIe conpound as nagﬁ ous so |d. FDVS ni e
= 245. Exanpl e 266 15

(+) - (4aR) - ( 10bR) -2 et i mahedofany pbthe paceding claims, wherpipithe traveltime fields are

ot 24450100 o Al B kM ey

(4aR) - (10bR) - 4- et hyl - 8- hydr oxy- 10b- met hyl -1, 2, 3, 4, 4a, -
5, 6, 10b- oct ahy&r o2 nz dTte maethorbof claid- lénwht(ref@@aidg:avdlﬁﬁaﬁnldshx)e,writtento said disk

tetrabutylannnnlunlchlorlde 22 mol ), 2-chloro- qui nol i ne
(200 mg, 1.22mmol), 4 /H* HFm%ﬂ5%§§%#ﬁ%#ﬁ§HrOX|de 25 solution, and 4 niL

& toluene, fitted with a reflux condenser, and the stirred m xture
was heated at 100[err], under ni t rogen, for 24 h. The mixture was
cooled, diluted with water (50 nmL) and extracted with chloroform (3
x 100 m). The conbi ned organic extracts were dried over sodium

sul fate, 30 concentrated, and purified by silica gel chromatography
(60% et hyl acet ate/ hexanes el uent; foll owed by an additi onal

WD 96/ 09046 PCT/ US95/ 11521

- 153- chromat ography on a short silica colum, eluting with 10%

et hyl acetate/dichloronethane) to give 52 ng (11% of the title
conpound as a white solid. np 172-174[err]. FDVS: me = 372. [err]
= +67.74 (c=0.43, chloroform. 5 anal ysi s: cal cul at ed

f ound C 77.39 77. 32 H

6. 49 6. 70 N 7.52 7.25

The foll owi ng preparation and exanples illustrate synt heses of
conmpounds of the invention wherein the group X i ncorporates an am no
group, and the synthesis uses a 10 starting material having an am no
substituent on the benzoqui nol i none nucl eus. '
Preparation 11

(4aR) - (10bR) - 8-f or mam do- 4, 10b- di met hyl -1, 2, 3, 4, 4a, 5, 6, 10b- 15

oct ahydr obenzo[ f] qui nol i ne- 3-one [err]

In a seal abl e, heavy-wall ed pyrex tube equi pped 20 with teflon stirring
bar was placed (4aR)-(10bR)- 8- brono-

4, 10b-di net hyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr obenzo[ f ] qui nol i ne- 3-one
(500 ng, 1.6 mol ), copper(l) iodide (340 ng, 1.8 mol ), powder ed
pot assi um car bonate (500 ng, 3.6 mvol) and formam de (40 nL). The
m xture was purged with nitrogen for 25 10 minutes and the tube seal ed.
The m xture was heated to. 125[err] for 18 h. After cooling to

anbi ent tenperature, the tube was opened and the contents
partitioned between water WO 96/ 09046

PCT/ US95/ 11521 -154- (250 )
and et hyl acetate (250 nL) The aqueous phase was extracted with

ethyl acetate (2X 100 nL) and the conbi ned organi ¢ phase was dried
over anhydrous magnesi um sul fate and concentrated to afford crude
8-formam do internedi ate product 5 (220 ng) whi ch was utilized w thout
further purification. me 272. The—crude

i ntermedi ate product was dissolved in 8lak&idkal M), 5 N
hydrochl oric acid solutign (10 nl) solutlon
stirred at anbient tenperature for 10 2.5 f ﬂj e was nmde
basic wi th aqueous anmoni um hydr oxi de tracted with
ethyl acetate (2 X 50 mL). The conbi ned organi c phase was dried
over anhydrous magnesi um sul fate and concentrated to afford crude

pr oduct (90 mg) which was utilized without further purification. 15
me 244. Exanple 267

(+) (4aR) - (lobR) 4, 10b- di net hyl - 8- benzoyl am no- 1, 2, 3, 4, 4a, -



Exanpl e 272

(+)-(4aR) - (10bR) - 4- net hyl - 8- ( 3- di phenyl nmet hyl am nophenyl ) -

| Cb- et hyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr obenzo[ f ] qui nol i n- 3- one 20
Yield: 28 ng (83% of the title conpound as a white solid. np
109- 111 er r ] gumfe o Me = 486. [err] =+46.90 (c = 0. 49, hanol ) .
anal ysi s: wo ca C{H at ed f ound C PCTmsgﬁélS& 91
83. 62 H 7.04 7.14 N
5. 76 5. 51 wo 96/ 0904b/D
PCT/ US95/ 11521 -ﬁ??-
Exanpl e 273 . C
(+) - (4aR) - (10bR) - 4- et hyl - 8- (3- [ benzoyl ami no] phenyl Y- 10b-
met hyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydro offlquinolin-3-0ne . 5_ ield: 50
ng ((76% of the title conpound as anor phous foam np 57+ 252R0r r ]
(deconp.) FDVMS me = 424. [er =k 250 46— —em ——uO.-61—/CHl gr of Orm .
anal ysi s: cal cul at ed C I 179 22
79. 62 H —6h———————— 50— —— 1 N
6. 60 6.70 10 2—&xanple 274 } ||
(+)-(4aR) - (10bR) - 4- net hyl - 8-A&-fprvaroytantrotpirenyt )=t | | {
met hyl -1, 2, 3, 4, 4a, 5, 6, 10@ ahydr obenzo[ f] qui nolin-3-0 || | | |Yield:
25 ng (64% of the titl]e gonpound as a yerrowsolTad.— |Iwﬁ|9 98[err].
FDMB me = 404. 1= +62.50 (C=0.16, | of of oM.
The follow ng group of fexanpl es denonstrates ypi € synt s of
conpounds havi ng grQups _which are 20 al kyl | enyl | &nd | Kydy!
WD 96/ 09046 , °CY/ USop/ 11421
- 158- 1A Exanple 275] | | | I ] 1A
(+)-(4aR) - (10bR) - 4- mpt h I-8-(3-pheny|propyl)-lOb-nthyI} | L
1,2,3,4,4a,5,6,10b-o:ta¥ydrobenzo[f]quinoIin-3-one I | '
[err] 5 To a solution of a”lyﬂb nrene (106 ny,
0.89 mmol) in O.E mL of THF was added 9- BBN (d.8@ |, 1 equiv) in
THF, at O[err}. Let stir for 1 h, warmng t B[ekj . To the m xture
was 10 added (+) {(4BR) - (10bR)-8-brono- 10b-net h IJl,p 3,4, 4a,5, 6, 10b-
oct ahydr obenzo[ f] qui hol § n-3-one (250 ngy, 0.812 nnnl)}__ tri phenyl
phosphine (42 nmg, 0.316 equiv.), tetraki s(trifphefiyl phosphi ne)
pal l adium{(O (19 no, 10. Q2 _ eguiva. 1 o, of sodi um hydr oxi de
solution and an 15 additional 1 nL of THF. Thejrsulting m xture was
heat ed at 80[érrl. for 18 h_cogled _and ethahol ami ne was added,
fol | oned by ethyl acetate._The resulting organi c phase was washed
W th brine, dried over SOE‘&.Sm fate, concentrated, and purified
by silica gel chronmatography (50-100% ethyl acetate / hexanes 20 el uent
gradient) to give 160 ng (59% of the title conpound as an oil. FDWVS
me = 347. 046

3‘“2551 |
PCT/ US95/ 11521 {; -159-
Exanpl e 276 ;L *V*kViV*Y
(+) - (4aR) - (10bR) - 4- nt M ) - {08- net hy! -

1, 2,3,4,4a,5, 6, 10b- o
5
nmmol) in 0.5 nL of TH
at Oferr]

1,2,3,4,4a,5, 6, 10b- od
nmol ), triphenyl phog
t et raki s(tri phenyl phd
of 3 N sodi um hydr oxijde
resulting mxture wag he
et hanol am ne was adddgd,

or gani ¢ phase was wadhed. w.th

concentrated, and purifi
et hyl
title conpound
[err]
PCT/ US95/ 11521
Preparation 12

as
+46. 45 (c

acetate / hexanes 20

[err]

apht ffal ene (138 ng, 0.89

i1 equiv) in THF,
the 10 m xt ure was
(250 ng, 0.812
p & P .02 equiv.), 1 nL
solution and an 15 addijtional 1 nL of THF. The
ated at 80[err] for 38 h, cooled, and
fol |l onwed by ethyl acdtate. The resulting
brine dried gder sodium sul fate,
ed by silica gel chromatography (50-100%
Ff@]t T4adient) to give 186 ngy (60% of the
a tan soltd. np 109-110[err]. FDMS me = 383.
=0. 66, chloroform. WO 96/ 09046

- 160-

(4aR) - (10bR) - 4, 10b- di met hyl - 8-al | yl - 1, 2, 3, 4, 4a, 5, 6, 10b-

oct ahydr obenzo[ f] qui nol
A 9 g portion of (4aR)-(

~ A~

n- 3- one
10bR) - 4, 10b- di met hy! - 8-

T T

[err]



5 A 200 ng portion of the product of Preparation 13
was dissolved in 5 nL of dinethylformam de, and 135 ng of
1, 1-carbonyl di i m dazol e was added. The reaction m xture was 10

bl anketed with nitrogen, and was stirred at anbi ent tenperature for
4 h, at whic 1 nL of aniline was added. The bé/eaS
then stirred r|e y, and - concentrat ed under vacuum e residue
was di ssolved in di chl or onet hane an shed with 1N hydrochloric
acid, 10% 15 sodi um sul fate, water and ne. The solution was then
dried, filtered and evaporated to obtain 220 ng of crude product .

I+ was purified by chromatography on a silica gel colum, eluting
with 3% i sopropanol in chloroform The product -contai ning fractions
wer e conbi ned, evaporated and 20 recrystallized fromethyl acetate to
obt ai.n the desired product in pure form np 192-195; FDVS 362 M,
anal ysi s: cal cul at ed f ound C 76. 21

75. 98 H 7.23 7.03 N

7.73¢ 7.81 WD 96/ 09046

PCT/ US95/ 11521 -163-

Exanpl e 278 (4aR) - (10bR) -4, 10b- di net hyl - 8- ( 2- th(ngenyl) 1, 2 34¢b
4a, - 5,6,M%kcmtahydrobenzo[f]quinoIin 3-one

[err] 5 1 Five HOST >

(4aR) - (10bR) - 4 -

brono- 1, 2, 3, 4, ga,}5, 6, 10b- octahydrobenzo[f]qU|'olln 3-one S conbi ned
with 730 ng of i -n-h ann hi ophee and 10 0Q nmg of

bi s(tri phenyl pho pal l adiumchlorigé in 6 nL qf gcetonitrile in
a screw. capped sexhal| eNflube. _The _m re was flusHed with argon for
5 minutes, capped {Rd eq 90[err] for 20 h. udon dooling, the
m xture was filtere nANthe  PE f1pat e was concentratjed i §, vacuum The
resi due was 15 PuxI i O\ D% "i?‘ ography on a silica def0@olum,

el uting with et acpte, gnd the isgltled greduct] was
recrystallized from et dcgiay e/ hexane/ ghl oxof orgh t o obtjai n .\\ 167 ng
of the desired product.\ [N 1‘3-E%§} 31 anal ysi‘s:

cal cul ated f ound C 7\757\~\\ 73?32

H 6. 80 94 114 116 . fl"\
4.55 20 10 od hoRer—F — gz [T 106
PCT/ US95/ 11521 Ei;g [:fﬁ }:;; 164 — 5
Exanpl e 279 (4aR) -|( 10N 4, di met hy (P- phenyljet henyl ) -

1,2, 3,4, 4a,5, 6, 10b- oct ahyldripb&nZG ¥4 0T T N g@ne [erf]

Fi ve hundred ng of (4aR)-{( 1QbRN\g%HED= uln h 112 7
brono-1, 2, 3, 4, 4a, 5, 6, 10b-loct ahy{ir pivenzo u{};ﬂ;n 3o o]

pal | adi um acetate, 20 ng jof tri"{o-TOT yIShUg > 9.34 10 mL of
triethylamne and 5 nL of} di net frytformamde—wereptf aced in a screw
capped seal able. tube witlh a stir bar. The m xture s warned to 60
and then 200 ng of styreje was added and t he vessel s flushed with
argon. The vessel was thea a rr] for 24 h.
The reaction m xture was 15 cooled, diluted with ethyl acetate and
filtered and the filtrate was conceﬂ@,eﬂ under vacuum The residue
was di ssol ved in chloroformand washed twice with water. The

organic |layer was dried, filtered and evaporated under vacuum to
obtain 400 ng of residue, which was recrystallized from 20 ethyl acetate
to obtain the desired product. mp. 173-175. FDMS me = 331

anal ysi s: cal cul ated f ound C 83. 34

83.12 H 7. 60 7. 64 N

4.23 4.14 WO 96/ 09046

PCT/ US95/ 11521 - 165-

Exanpl e 280 (4aR)- (10bR)-4, 10b-di net hyl - 8- ( 2- phenyl et hyl ) -

1,2, 3,4, 4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3-one [err]

| H A 150 ng portion of the product of Exanple 279 was
hydr ogenated on a Parr apparatus at 40 p.s.i. in 50 nL of et hanol
containing 5 nL of dinethylformam de and 20 ng of 10% 10

pal | adi um carbon catal yst. When the starting material had been
consuned, the mxture.was filtered and the filtrate was concentrat ed
under vacuum The residue was purified by chromat ography on silica
gel, eluting with 90% et hyl acet at e/ hexane to obtain a product which
was recrystallized 15 fromethyl acetate/ hexane to produce the desired

product mp. 109-111. anal ysi s: cal cul at ed

N | ~ NN N A NN NN



anal ysi s: cal cul at ed f ound C 81. 64

81. 89 H _ 6. 85 6.71 N 7.32
7.55 WD 96/ 09046

PCT/ US95/ 11521 - 168-

Exanpl e 283 ng4aR) (10bR) - 4, 10b-di net hyl - 8- (2-[ 2- qui nqL os/phabeny! ) -
1,2, 3, 4, 4a, 5O 518>} ct ahydrobenzo[f]qw nol i n- 3- one [err

The process of Exanple 281 was substanti aléy repeated, using 0.34 g
of 2-ethenyl qui noline a tarting 5ater|a to obtain the title
product. np 233-236[e r]StarlF 10 382. anal ysi s:

cal cul at ed f oukd C . 81.64 81.42

H 6. 85 g 124 N 7.32 7.57
WD 96/ 09046 ] PCT/ US95/ 11521

-169- Input rectangular 3DExappl e 284

(4aR) - (10bR) - 4, JGdlowness gkt énd 8o | et hynyl ) -

1, 2, 3, 4, 4a, 5, 6, J0b- oct alyedtisgtenzo[ f ] qui nol i n- 3- one [err] 5
Alug portlono |rre | - 8-

brono-1, 2,3,4,4a 5 _6_10b- 0¥t ?%ui nol i n- 3- one was react ed

with O. 4 n1_ of pmimgbmmamesafmr )cess 10 substantially simlar to
that of Exanpl ﬁ&sywﬁmebﬂ\ﬁmﬂhonﬂ desired tit]g product in pure form

mp 205-208; F grid anal ys s. cal i 2d f ound
C 83. 84 Lol 7&)3 d 7. 05

N 4.25 4¥27 5-123\0 96/ 09(4%end data to lead processor
PCT/ US95/ 11521 : sses from - 170@nd proceed to next shot
Exanpl e 285 bR~ met hy!l - 8- ( 2-lphenyl et hanyl).
1,2,3,4,4a,5, P§ Ali nol i n- 3- one [er r] A

5 t he product 13'?2 S
hydr ogenat ed pvE  vhls 0 L ¥ jate catal yst

pyridine at 1p ¥ pressure at.-aghi ent 10 téﬁb@rdéﬁ?ﬂ’@c?%?fl h.

The mixture whs M TLILElE concent r at dd baring tayel dimes he
resi due was puyr %%'gﬁﬂ&ﬁﬁ" raphy on si ILca_g‘eJ__e.L.u.u_n.g.m#_h_ZE
% et hyl af ﬁ ct thereby obtained was furthe

purified on a|qfpdivgrathecomputationdrBtin 596 i sopropanol in 15 chl orfof orm

to obtain the inthe formof a yellow oil. High
resol uti on ma$ carrect nol ecul zg_.li@n of

332. 201440.

PCT/ US95/ 11521

Exanpl e 286 1015“‘&’%3&&% elimes, 42 10b-
oct ahydr obenz( To
a solution of

P ny
br ono- 1, 2, 3, 4, X [ [ [ 25 np of
THF at -78 ung ‘ [ s
1.4 M sol uti of
reaction m Xt 0 d
of a 1.7 Msoljution of t- t IRERRLL [ ) was

added. The regction xture was stirred

addi tion of 15 benzal de ,de (80 [err]L, 0.79 251 ngle aliquot.
The readti on was rred for 30

m n before part|t|0n| Io;%
acid. The ethgr | aye ﬁablgbltéer

evapor at ed under, edironﬂmurecoarselyo affor i grude r oduct
The materi al v#as A | f isampted than Cl romstotron ‘fag dry j oaded
wi th‘chl orof orjm el utss 106 ng
of desired product™A peftion of this materi al strlturated W th
diethyl ether jto yield a wh he solid. np 116-118; FDMS] nife 25 = 321.
[err] = 100.3 alr&tysTS: Cqgfurared f ound

C 78 47 - FB—A5 'y H 7.21

7.26 N Find Ark forthe next 4.21 VO 96/ 09046
PCT/ US95/ 11521 computation front; increase -172-

B. To a sol uti @ﬂ'“ﬁtﬂ!‘%ﬁﬂﬁm i as descri bed above (395 ny,
1.2 nmol ) in 40 rramun&dtism'm ast | was added dropwi s§FMFILT 2. 54
mmol ) of a 2.54 M solmmpntaspnfaont Johes Reagent. The reaction m xture

was stirred at Jerr] for 15 mn. before the addition of 2 nL of
i sopropanol to quench the excess reagent. The m xture was
partitioned between ethyl acetate and brine. The aqueous |ayer was

extracted W|th chI or of orm The conbl ned or ganl c Iayers wer e washed

T A~ . L A NN N T 7/ _ _ 1* T Y T Y 1 .



Chromatotron (2mm plate, eluted with 1% i sopropanol in ethyl acet ate)

to give 87 ng of white solid. This naterial was further purified by
recrystallizatio froma 10:1 m xture of 20 hexane: et hyl acetate to
afford 30 ng of product. np 99- 101C, FDMs: me = 319 [err] =
77.08 ysi s: cal cul ated f ound

82. 72 wo gy B H 7.89 PGTgSsdzz6:

N 4. 38 4.33 96/ 09046

PCT/ US95/ 11521 4 "174-

Exanpl e 288

(4aR) - (10bR) - 8- (2- chl or obenzoyl ) - 4, 10b- di net hyl - 1,2 Y3, 4, 4a, -
5, 6, 10b- oct ahydr obenzo[ f ] qui nol i n- 3- one [err] 5

1,2,3,4,4a,5, 6, 10b- oct ahydr obenzo[ f] qui noJg&n-3-one in 50 nL of THF

at -78[err] under an atnosphere of nitr:aeﬁ\mas added 2. 25 nm. of a
1.4 Msolution of nethyllithi umin 6el\her 10 (3.15 Mol ). After

10 n’n, 3.34 nL of a 1.7 M solutia)a,“' . =8 ki UM i n pent ane
(5.68 mmol) was added. The \ea»IIZn:nix‘ure was stirred for 10 mn
before the addition of 2-chi owOH ! q§de (870 m., 7.iéqignhh as a
single al i quot. The reacti of A\ room t enper at Pl 15
stirred for 2 h before partitioni betweeh et hylPacetate and IN
hydrochl ori c acid. The organic | ayer wa§,dkied,/filtered and

evapor ated under reduced pressure fo affoxyd .¥77 g of crude product.

The material was purified on a Chrpmatotr (4 mmplate, dry | oaded
with chloroform eluted with 5% 20 met hanol / chl oroform) to give 435.5 ny
of desired product (47% yiel): np 105-115; FDVS: nie = 355, 357.

anal ysi s: cal cul at ed f &ind C 70. 88

70. 87 H 6. 23 6. 25 N

3.94 3.92 . To a solution of the al cohol prepared
as described 25 above (211.7 g, 0.6 Wf ™12 ‘Ofdacet one at O[err]

sol ution of

o r] for 30

05/ 11521

opd®ol to quench the
14¢*chl or of or m and
evapor at ed under
terial wef@urdtied

| oroform eluted with
242y oduct . :

was added dropwise 0.5 nL (1.27 nmol

Jones Reagent. The reaction ni¥ture was #i
WD 96/ 09046
-17 5- mn before thE=aitil4R

excess reagent. The m xturef was pafd0t
brine. The organic |ayer was dried, fil

reduced pressure to afford crude 5 f
on a Chromatotron (2mm plateﬂ A
5% nmet hanol / chl oroformto give 81
This material was nethyl ated using the
t - but oxi de/ net hyl iodide in t-butanol n
product. This material was purified on

-?Passium
artord 160 ng crude
Omatotron (2mm pl at e,

eluted with 2% net hanol / et hyl iﬁpt, ed by a second
Chromatotron run (2mm pl ate, A0ied wt 4'Eanollchloroforn) to
give 61 ng of white foam after concentration fromdi ethyl ether (65%

yield: np 15 65-70 Exanpl e 289
(4aR) - (10bR) - 8- phenyl t hi onet hyl - 10b- net hyl -

1,2, 3,4,4a,5, 6, 10b- oct ahydr obenzo[ f] qui nol i n- 3-one

20 A. To a solution of :
brono- 1, 2, 3, 4, 4a, 5, 6, 10b- oct.ahydr obenzo}¥l
THF at -78 under an atnosphere of nitrogenfas—25h

[err]
hyl - 8-
[ 60 nlL of
3219 nL of a 1.4
{}y. After 20
f

M sol ution of nethyllithiun1inydi

mn, 4.8 nL of a 1.7 M sol yQl}k inlggntane (8.2
mmol ) was added. The reacti ¢n mixture was 4t4rrddg 45 mn -before
the addition of di nmeghyl forgam de (0.63 nL}|$. 1 »The reaction
was 30 warmed to roon1t§nperat re before partijfgioni ot p&Zn et hyl
acetate and 1 N hydrochloric acid{ The organic | dyer JI‘,/ WO
96/ 09046 RET/ US9H/ 11521

-176- washed with additiogpal 1 N hydrochl|¢fcHacise, satEr’ﬁe(ﬁ
sodi um bi carbonate, brine and the dried (sodium fate), filtered
-and evapor at ed under reduced presgure to afford ¢ ng desired
product (80% crude yield). This 152aken on wi t hout
further purification. B. To a solution of the al dehyde
prepared above (665 ng, 2.73 nmol) in 50 nL of absol ute ethanol was
added 2 equi val ents of sodi um borohydride (207 ng, 5.4 mmol ). The 10

reaction m xture was stirred at room tenperature for 18 h before the

N Y L Y N Y ' Y T T AL 2 - e e -1



In a flanme-dried 3-neck round bottom fl ask equi pped w th magnetic
stirrer and nitrogen inlet was dissolved (4aR)- 25

(10bR) - 8- brono- 10b- et hyl - 1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr o-

benzo[ f] qui nol i ne-3-one (500 ng, 1.7 nmol ), in anhydrous THF

W96/ 09046 PCT/ US9 éﬁ%h

-179- wogggssrsﬁ_) . The solution was cooled to -78[err] §ngzr;lf ezg?led

W th ethereal nmethyllithium (1.3 ni, } M 1.8 mmol) added

dropwi se over 2 mn. After further stlrrlds r 15 mn., a sol ution
of t-butyllithium (2.1 nL, 1.7 Min pentane 3. 6 ? nnDI), was added
dropwi se. Fol |l ow ng conplete addi ti he @LQpe LOn was treated
wi th phenylisocyanate (418 rr]L, &. 6 i p/a siyfigl e portion.
The m xture was warmed toXandi ent r#t ujes/and /Aciidified with 1 N
hydrachloric acid sol utigh. e Xt “was/Zext pActeq with ethyl
acetate and 10 the organic pﬁzﬁa was iﬁ_vﬁth &ABQ and dried over
anhydr ous nagnesiun1su|f£. . | Reny, sﬁf sol t and hro gr lfy
of ’ the crude product onjsilifga ge 5% aqueou (§ iﬁ)
hydroxi de/ ethyl acetate as elugnt) pnd c ystélllz tion fron1 et hyl
acetate afforded product as tar soljd. e 334, 15 (g=1.0, MeOH)
@89 nM +100.1, @65 nM +308.j4[er|]. anal ysi s, cal cul at ed
f ound C 75 12 .22 H

6. 63 6.76 8138 8. 25

Exanpl e 292 (+)- (4aR) (1 iﬂ' 4 e 8Pt 8- ( 3-‘91gghenyl net hyl am no- 20
met hyl phenyl ) - 10b- net hyl - , 3,4,4a,5, 6, 10b- oct ahydr o-

benzo[ f] qui nol i n-3-one [err]

25 WD 96/ 09046

PCT/ US95/ 11521 _

To a suspensi on of (+)-(4a3¥1(10gR) 4

fornyl phenyl)-10b- et hyl - X 2X3, 4, #a ¢

oct ahydr obenzo[ f] qui nol i n- 3- one A 3¢ A 4 ' / 0. mL of
nmet hanol was added benzhydryl 1 Ng A Jodli

cyanobor ohydride (0.09 nmol) ard 2 1Ci g i Ci

(m xture became honogeneous; pH f4]- i M8 sFI’Ged%B
roomtenperature for 60 h. The |nTXt S ik h ethyl
acetate, saturated aqueous sodijum : was added,
and the resulting mxture was . dth ethyl
acetate. The conbined eg/ over sodi um

sul f at e, concentr at ed, chr omat ogr aphy
(ethyl acetate el uent), follome.15? tr|t resulting oi
with ether / hexanes, to give 36 ng (80% of 15 the title conpound as a
white solid. np 55-57[err]. FDVS: me = 500. [err] =+48.40 (c =
0. 64, nethanol). anal ysi s: cal cul at ed f ound

C 83. 96 83. 42 172! 7.25

6. 92 N 5. WO

96/ 09046 ' X 1521

-181- Bf ol og

have been tested in

o determ ne their

41142 5AR  The fol | owi ng
1425 f ol | owed

godol ooy FJ@ur8n

al p: Scal p

st andardi zed bi ol ogi cal test nethods
activity as inhibitors of both Type

test nmethods are adapted to rputi ne
conveniently by the skilled r eader.
Type | and Type Il Steroid 5a
Preparation of Type |I 5[err]-Reducta

punch biopsies fromgraft recipient . , ed 15 from human
hai r &transplant procedures i medi ate qurgery and were frozen
on dry ice and stored at -80[err]C. A i el y 60-75 punches from
one surgical procedure were up g/ an enzynme preparation.
The subcut aneous tissue was c and gf scarded. The skin was
frozen wth 20 | iauid.nitrogen a gri z€d to powder. The powder
was honogeni zed in 30 nL of ige-coldlbdffer (20 M Tris-HO, pH

7.5) using a Brinkmann Pol ytron (Westgour with a PTA 10- S
probe and a setting of 7. The honpgeni 282 |on procedure consi sted of
four 15 second pul ses. Connective tissue was 25 cleared fromthe probe
wi th forceps between pul ses. The honobgenate was then filtered

t hrough cheese cloth and the filtrate centrifuged at 100,000 x g for
one hour in a Beckman L8- 60M uItracentrlfuge The peIIet was
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Conmpound

No. |
6
49
59
10
87
22
14
23
28
18
59
48
22
59
28
26
92
36
30
84
18
34
Ih)
57
38
81
35
42
68
27
46

12
50

10

5 - Type 1 ;Th 8, is the rep‘acﬂﬁ'rm? GJM Q 6 l
A A |||2|s|2‘ﬁ|!|\ | Bt | i 2

. 40 11

12 - 16

22

Whajt‘?’s claimed i 1s37 o5 15

L A method o% computing traveltmfél?elds for a geophysical model of th%4
subsurface Jf the earth, said method mvolvmg akomputer system havug

21 multrple proeessmg elements, con_apnsmg the steps of: 42
19 23

515 8) assig?’r%ng analysis tasks t%éfleast one group of said processinggfl3
eleffents, each said group havinf’-kﬁ leasPone3did processing elemest!

58, 1, 50 65
29 78
b) asslgnng to at least one of sa1d processing elements the eontrol;@sk of
33 transznzlittmg to each said grgup the locations of shot positions éﬁ which
said omputations are to be performed; - 35
27 36 41
37 72 58
c) dogmloading slowness data to each said grap; and 39
34 40 90
41

d) computing said 'craveltime8 Relds for said §1}ot positions using sai%

45 slowh®ss data, wherein ealeii‘kaid processing element in each sz11i4<r5 group
computes said traveltime fields for slicesf said subsurface 47

49 indlegende'ntly of each of é% other processing elements in said é'oup.
95, 94 32 WD 96/ 09046

gfr/ US95{4.1531  The method of claim 1, wherem5 én each said group; #80eltime field dataare 51

10
54,

68
3

- 58

42
62
19
65
67
54
69
47
73
16
40
77

34
81
85
12
85
66
28

20

68
53 transferred between said prpgepsing glements assigned adjacent pairs of said

22 55
slices in saidlsubsurface. 56 . 92

57 20
3. The methcﬁl50f claim 1, wherem in each said gZaup, slowness data &8 also

60
61 transferred berween said processing elements assigned adjacent parrg of said

. . 4 42 63
64 slices in sald'5 subsurface. 81 5
79 42 - 66

4. The metho#lof claim 1, whereirf) Tn each said group, spatial traveltiide

68 31
derivativgyare also transferred between said pypcessing elements assigned

79 adjacent p%?s of said slices in s{é subsurface. gg
87 16 74
26 75 63
76 83 46
88 46, 33 78
3 79 : ' -
80 76 29
92 25 82
31 -
- 12 86
51 87 83
88 96 43
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-188 - i 216 | | 78

217, - /9?”7 | © o IPEANE GF LB JA9T
: 84 219 \aceme
30 22 1\‘\‘ “ \“ Y Th\s is the 1eP

221 q \‘,,‘\“! “mt\. “@‘5 s * 26 2 2 2
86 27 2823 o 36
24 224 | 71 . Date: 20
%5 5. The method o8fﬁaim. 1, wherein szai2d7control processﬁ% element in addét%&? 6
25 22 performs the task of designating thé Aumber of said processing elements ifi 2ach
229 . 97 11 230
86 of said groups.29 . 231 80
21 232 94 27
52333 6. The method oc}%(l)atm 5, wherein saidz%egignation is a¥fked number of saidgg4
12 -5 23processing elements in each said gfdéip determined by said control proces§ifig
237 33 13 23 8
72 | element. - g 239 42
27 240 55

241 7. The method cg?laim 5, wherein sai2d4%esignaﬁon is d§&mically reallocategg@
54 244daid control processor. 51 ' 32
245 54 " 44 246
éé 8. - 4g‘he method oﬁlaim 1, wherein a tzrg\g?pltime calculation simulation is gg
8;1 9 10 performed to f@t%nnine the numbzeg ff said processin%dele'ments in each %%(50
36 25group. 89 _ 54
253 5 32 - 254
g; 9. - 5ghe method ofzcisaim 1, wherein thg gt?r?lber of slices to be proéessed by eiétl
337 said processingl%éénent in each said fg%up is determingd by a fixed :2)’?8
14 26Predetermined allocation. 84 40
261 _ 8 6 49 2 62
37 ! 15 10., 6Ihe méthOd.oﬁlaim. 1, wherein sataéc?’qytrol processing element in additi03156
?)35 : | performs the Fasﬁ of designating a lead d processor in éidh group. 362
51 268 18
269 11.  The method ofglaim 10, wherein, for each said group,7said lead processing70
18 ) orfy 13h K 96/ 09046

PCT/ US95/ 11521 ““‘e“tp orms the tasks o - 189- 271
- 36 272 86

11 27 determining the number of sald slices to be rocessed by said

274 @  determining A y said g2ohop,

75 44, 6 9

33 20 27h) determlmng the number of a;gd slices to be processed by each 4(

328 proce%sgtg element in said ZRo4P; and 28 97 2180
33 281 75 44

282 c) assighing said slices to said processing eleménts in said group. 283

87 37 284 86

63 - 285 93 36

286 53 38 287

82 37 - 288 19

12 289 23 24

290 25 8 291

19 292 86 11

WO 96/ 09046 ' PCT/ US95/ 11521

- 190- The Tabl e above clearly shows that the conpounds
of the present invention aAMENDEDSHEEDr inhibiting the

conversion of testosterone to 5[err] -dihydrotestosterone by 5AR,
and, nore particularly, that many of the conpounds are quite 5 _
effect lve in | nh| b| t| ng that action of bot h Type | and Type 11 5AR
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S:ICh as -SOdI um lauryl - sul fate; hydrophilic colloids, sms 9 6/422%61

col | ai dal <l ays, w Upon formation ‘W 937
enul si on, the actl EB Edl ent customarily is added WAt shaet

: : - \a
oot od Tromren o u,ﬂ I’I’”l,’ﬁase wat er, or a?gi?gﬁﬁlrfgs%?g?gn

sel ected from an ol ea
base, such as descri bed Sabdve. id’ue base is agsl%g a gelling agent
whi ch forms a matrix in the base, |ncrea5|ng|t Scosity.

poryher s, _and2 he THepaeogaEoLI G R BB porif prociig difgens il bid e

to the for rml ati ortaaé oﬂtﬂﬁ&sﬂﬁﬁhﬁ%locanons of 9418 SRdt pdkitioAs ﬂém&ltﬁﬂtékboﬂe%ed' ng

addition of the gelling agent The foll ow ng
fornul ation exarrplsmabrrecm\rddlfmmamdmdpsocessor%nly and are not intended to
limt the scope of the i nvention in any way. "Active ingredient," of

course, nean r la | . .

phar maceut i 02113ry a %}EB‘F 8fglgxmf&w%egé1§ﬁ{§%£ JTE"OUP said anﬁysm PiBcEB™ 80046
PCT/ US95/ 51521  elements transmit said traveltime fields to said lead prodé3€ing element in said
Formul ation 1 Hard gel ati n capsul es are prepared using
t he fol | onigrgup.ngredi ents. .- 5

Quantity (my/ capsul e)
Exanpl e 186 dri ed

200 N&én es i'{hﬁrg?tg%q g{' gaim 1, whereiﬁ said trave%t?t?:e fields are T ui Tot al

460 ny interpolation from a spherical coordfﬂlité’b'dl@ﬂ&tﬁﬁh of a propagating A
tabl et is prepared using the ingredi ents bel ow.

Quantity 15 computational front. _ - (ma/ capsul e)
Exanpl e 158 L 250 - Cel l ul ose,

n=¢r ocryst.al l.icne : . 00. Silicon dioxide, funed
10 103, diy'ar Fhegmeghod of claim 1, wherein 5 20 Tot al

665 mg The conponents are bl ended and conpressed to formtablets
each wei ghing 665 ayg. said3lices are vertical slices of said subsurface; Fornul ation 3
An+aer osol solution is prepared containing the f ol I ovm ng conponents:
Wi aht 30 Exanpl e 157

Et hanol b a first reference angle for saidspherigal coordinates ggmqsgwd foom a

(Chl or odi f | uor onet hane

100. 00 35 )honzonltﬁle Ff@??%%"%‘gﬁlrgoiﬁ\%"?’%‘%gﬁ‘%%’l Wdt h et hanol and

t he : m xture added to a portion of the propellant 22, cooled to

WO 96/ 09046 ) a second reference angle for said spherical cB6rtindf®systebid 1

- 195- -30C and transferred to a filling device. The required
amount i45then fed to Anepsifed frogsa herzantal disectionpernendicular to said vertical i ¢ h

t he remai nder of thepﬂgeellant The val ve units are then fitted to
the container. 5 Formul ati on 4

Exanpl e 110 60 ng . Starch

45 ng 10 16 cr Theyméthdd of elaimel, e said slowness data is spetified®n a rectangular
Pol yvi nyl pyrrol i dong (as 10% sol ution in water) 4 ny

Sodi um car boxynet 1&id cofrgspanding to said subsurface. 4 5 L I\/agnesi um st ear at e
0.5 ng 15 Tal c Tot al

150 .
passrerg through a @e%%hmaﬂﬂéviqeﬁﬁgh mxe Or%g&ﬁﬁﬁea%ﬂse are

agueous 20| uti on ecestanpular geid gotrgsponging to sgm_lsuﬂsud’mee is 20 m xed wi t h
the resultant powder, and the m xture then is passed t hrough a No.
14 mesh U. S. sieve. The granul es so produced are dried at 50[err]C
and passed through a No. 18 nesh U. S. sieve. The sodium

car boxymet hyl starch, magnesi um stearate and talc, previously passed
t hrough a No. 60 nesh 25 U S. sieve, are then added to the granul es
whi ch, after m xi ng, are conpressed on a tablet machine to yield
tabl ets each wei ghing 150 ng. _

Formul ation 5 30 Capsul es, each containing 80 ng of active
ingredient, are made as foll ows: Exampl e 107 ,

80 ny Starch 59 ng 35

M crocrystal line cellul ose 59 ny Magnesi um st ear ate
-3 ny Tot al 200 ngy

WD 96/ 09046 ' ~_ PCT/US95/ 11521

- 196- The active i pgen@tileBdEEicel | ul ose, starch, and
magnesi um st earate are bl ended, passed through a No. 45 nesh U. S.
sieve, and filled into hard gelatin capsules in 200 ng 5 guantiti es.
For mul ation 6 Supp05| tor| es, each cont a| n| ng 225 ny of

- A~ - s o —- o o r 1 P
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benzodi oxi nyl ,

pyrfdairneduinazolinyl, ben
di phenyl net hyl .or tri phenyl

t he above R5 groups are unsubstituted or
groups chosen fromthe group consisting 5

PCT/ U895/ 115

]Pos

zi sot hi azolyl, benzodi oxoly
nmet hyl ;
substituted wiggusl-3
of halo, trifl it hyl

trifluoroethoxy, r]-CIerr?mubkyupxmumnm»mntommmmuunnethoxysﬁh¢droxy

Clerr]-Jerr | kKoxy, nitro, STl ] rr]-Clerr]

al kanoyl Mﬁ” @i@amﬂ@ i : I[REA

al-kyl su rsnwma@mﬁdtcﬁsn&ﬁdnsal kyl sulff ony l)wamﬂpmm,n..ﬂ&rr]\/@[vmrdmssss

al-kyl am no.gggirRgRHY! et hyl am no, trighepyl et hyl am no, 10 enzyl oxy,

benzyl t hi o, nono-hal o, nitro or CFE)%MN@!MP@MMM Bdbroary 1997 (13.02.97)

diderfI=qerr] arkyr;, Cerr|-Cerr] cycloalkyl, or qgerrj-q

cycl eal <§2det9#i9nalrﬁmmﬂm Nunberp - Cl/ARCI/ISIG12261r ]Glmud% ﬁf‘-]bclt?if';b % iy w

halo) (p . . phenyl sul f

phenoxy aﬂ onyi E @é% al kavfémgﬁr”r‘l%%%\eﬁlnzoyl am no,

di pheny ﬁgth lam no(C[err]-Clerr] alkyl), nrnocarbonyl Cerr]-Cerr]

al kyl am Eﬁéﬁ@‘, di ( . al "g%?%[

hal o- ] err] gjﬁ; {%&@w n@rg’sul f onyl er ra]’c W]

alkylanrnosulfon |, er C[er al kyl ) am nosul f onyl ,

phenyl (o9 % ’gl,b m(halo, Clerr]-Jerr]al kyl

or CJerf]- C[Qﬂﬁ]s XY )(C[err]-C[err] al kyl), 20

benzoyl C[err] C[err] alkylanrno or di(Cerr]-Cerr]

aIkyI)a ggzé&%gﬁr] Cerr] alkyl); or an above R5

group i $@8 AppiRehts\iok VS only): ' WANG,| nhvjlno(C[err]-C[err] al kyl) group, a

- phenyl ( L‘[ err ﬂ?l Valby Ganalkfk nyI group, a phenyl(Cerr]-Cerr]

al kyl) - oup, a C2-C6 al kanoyl -

am not h opheny group, a (anrno C[err] C err] al kylam no or

di ([ er { {foape quonyIanino group;

or R5i$ a pg?ﬁgﬁgﬁﬁg%ﬁpg§wg§§a I .| or a

phar maceutically acceptable salt thereof. [30 2. A

conmpoungl of Claim 1 wherein R and R1 both represent hydrogen.

3. Al conpound of Claim2 wherein R3 represents nmet hyl .

4. Al conpound of Claim3 wherein R2 regresents 35 met hyl or

E,g-/r B%S (54) Titls:) METHOD FOR DETERMINING SEISMIC DATA TRAVELTIME FIELDS ON 4 MASSIVELY PARALLEL COMPUTER

5. Al conpound of Claim1 wherein R4 represents hydetgen.

6. Al compound of Cl ai m 3gwherein X repre - ,

-COY-(CHerr])[err], -Z- r al a bond. 5

7. Al conpound of d ai e bond or a sul fur

at om 8. f daim7 Nwran Rlerr] represents

phenyl , { napht hal enyl, pyridi Wpy!, pyrid znnyl

pyri mdinyl, anthracenyl, ph refyl, ,uongny "bﬂ 10

acenaph{ hal enyl, wherein the bsfitutyed or

unsubst it ut ed. Cam7 wherein R err]

represefts benzopyr anyl , e bgﬁia mhenyl or

benzi sot hi azol yl, wherein the r | SUDBT T Tt or 15

unsubst | t ut ed. und im1 which is

(+)-(4aR) -

(10bR) - 4- net hyl - 8- (4- et hyl - 2- behzot NI 0) - LOb- et hyl -

1, 2, 3,4]4a, 5, 6, 10b- oct ahydr obenzo[ f] qui nol i n-3-onk, or a

pharqacrg?Agg?ly acceptabl e salt thereof. 20 11. A

phar macg¢ut’i ca *f or mul ati on conprising as an .active ingredient, a

conpdung of AmphaiLlFigure| 3) ofaketermining traveltime BEKR T RS G ifiric@sivlg |gyophGeiraiQini. Mk Mrettod list implemented on 8

t her eof m"g}m"m!% i gesalel proce ¥ o). C‘;M%B”&Sém' ocjty médel of a

one or © for individ ?&3& ‘h&ﬂ:ﬁ man?ns -4 .‘ : 0] peessors (1 which calculate
mes for i the number of

12. A wmmﬁm@ eﬁaml(az)l Thmloaprmm(m time calcumrﬁns@dqmna: of the Gther

10, or 4EEECHREmpabry e, i s i AT e e (0.

treat i NQprédedd (110) BRkd o ARmBAEYALR mﬂaks:opmsmg&ma?’ﬁ %%rﬁﬁﬁ%ﬁ

activit wﬂnmﬂmmmz&mwmmndﬂwm¥SWWpuﬁH Formula |, as clalned in any

one 30 of Clainms 1 to 10, or a pharnaceutlcally acceptable sal t

thereof | for use-in treating benign prostatlc hyperplasra

14. A PrOCESS for—prepartTTyg—a conpournd—of—tte formot=

WD 96/ 09046 PCT/ US95/ 11521

-201- [err]

wherein R err] is nethyl, ethyl or n-propyl;




