57.. " - 10 - TITLE OF THE | NVENTI ON H vV PROTEASE | NHI Bl TORS USEFULq 780~
THE sTREATMENT OF Al DS 15 The present invention is concéHrey?/
W th conmpounds which inhibit the protease encoded by human

i mrunodeficiency virus (H V) or pharnaceutically acceptabl e salts

t hereof and are of value in the prevention of infection by HYV, the
treatment of 20 infection by HV and the treatnment of the resulting

acquired i mmune deficiency syndrome (AlIDS). It also relates to

phar maceuti cal conmpositions . containing the conpounds and to a met hod of
use of - the present conmpounds and other agents for the 25 treatnent of

Al DS and viral infection by H V. 30

.04 FEB 1997 - 2- BACKGROUND COF THE

| NVENTI ON A retrovirus designated human i mmunode- ficiency
virus (H'V) is the etiological agent of the conpl ex di sease that

i ncl udes progressive destruction of the imune system (acquired inmune
defi ci ency syndronme; AIDS) and degeneration of the central and

peri pheral nervous system This virus was previously known as LAV,
HTLV-111, or ARV. A connDn feature of retrovirus replication is the

ext ensi ve post-trans- | ati onal processinyg-of precursor polyproterns by

a virally enco n
required for vrrusgggggngpﬁg akgﬁggtﬁ@ﬁbﬁeﬁﬁ&#hhr |on<ﬂD¢€us processrng

prevents the production of nornally i PRIYERouS vrrus. For exanpl e,

Kohl, 15 NE et al., Proc. Nat' Acad Sci. 85, 4686 (1988)

denonst rat ed t hat netlc |nact|v on of the HV encoded prot ease
resulted in the Xk fInve ture, non-infectious virus particles.
These results |nd|cate that inhibition of the HV protease 20
represents a viable n r tion
or treatnent of |nfegﬁ£ $%§é§ﬂ§;§h6é§€i8§ £e?£$€LD§° ?ggﬁggageﬁégﬂ

H V shows the quncbmofélaﬁh analoq ‘g@n@lqht@hecgpvﬁrtenm ngndr mere

[ Ratner, L. et*%artf%ﬂiﬁfiXI6%6]a37%ﬁ§9§5£h hidfll 8peéa &§f§e§éﬂﬁﬁaie

honol ogy provi des evi dence séquence encodes reverse

transcri ptase, @nalog &Ridhiglakconverker (ABFbtease [ Toh, H et al.
EMBO J. 4, 1267 (1985); Power, NID et al:, Scrence 231, 1567 (1986);

Pearl, L.H et ( 7) Applicants denonstrate
that the conpouﬂ%%scrlp%ﬁoq € ? l%??%ﬁ égg |nh|b|tors of HV protease.
REPLACEMENT SHEET - 3- BRI EF

DESCR PTI ON OF THE | A1 fheh apcs use thRTREYALEvEI 1hGLELLE b as herein
defi ned, are disclosed. These coppounds are“useful In

i nhibi tion of HISPRRAFILR®. 28 R FHabintFefesense VPﬁFéHFronIByaHIV t he
‘treatment of |nf@pﬁmﬁmﬂ\énalo@ndolmgmealreahvaﬁteﬁf (Abaﬁ, @i ther as

_conmpounds, acceptabl salts r

?conposrtron |ngﬁgﬂﬁégk ?ﬁeanpPﬁ 8nﬁphégﬁg €° EﬂﬁnFHmB?H§F°r
|ant|vrrals |nnunonndulators antibiotics 10 or vacci nes. Mt hods of
itreating AlDS, rrethod§I fﬁgg@ éggalg%ggggggogglkkybhaggeggthods of
ltreatrng i nfection are al'so dis me

| abbrevi ati ons t Hhfferen %%%bramﬁﬂ?%|§°1€lgébﬁlréﬁﬂV@ﬁtﬁFe(AECﬂoPFoms
ABBREVI ATl ONS s1m§¥¥¥£§ﬁ“f6¥h The dlfferentlgﬁokgéthag £hedB BGC
(Boc) l Xloxycaé ng tCB %
benzyloxycarbonj???ﬁ&?ﬁ? inctudi POl e lon, a cOmpRralgky)

TBS ( TBDVB) section and atdécodgé-deottibylsi ik driver section
pctivating O oums idrudl (EB 851668 1aaaers.  mach” RUGLOXYPCRZGHELAZO! €
Coupl i ng Reagentincludep 2 Pigthiresistors or 32 foseﬁbétiiéﬁétratpﬁoﬁytrrs-

(di met hyl am no) phpepdPrferential flash ADC, where N=6. ThBi BBmparator
hexaf | uor ophosphat e, , OP- Cl

bi s( 2- oxo- Oxazqﬁaq:mqﬂ,”ncludes a series strlng of (ZN)—l cBﬁ‘B?ﬁﬁrW@

chl ori de ED@1 through C63. The drivei- ekbyliod- (Acdudeshfbour
iglnopropyl) Cam&%f%age §burces to diEfﬁE?ntlala§CEff¥Fr BtPBégfgcgfotﬁpe

di -t-butyl dicarbonate n- Bu[ er r] N+F- tetrabutyl ammoni um
fluoride nBuLi (n-Buli) n-butyl i thium DIVF

di et hyl f or mam de Et 3N triethylam ne Et OAc
ethyl acetate TFA trifluoroacetic acid 20

DIVAP di met hyl am nopyri di ne DVE

drnethoxyethane LDA l'ithiumdiisopropylam de
THE | tetrahydrofuran 25 ,

o A" o - e s



[err].” - 20 wherein Xis -OHor -NHerr]; Zis -0, -S, or

- NH3 R is hydrogen or CJerr] alkyl; Rlerr] and R err] are
i ndependent ly: 25 1) hydr ogen, 2) -(err] alkyl
unsubstituted or substituted with one or nore of

a) halo, b) hydroxy, 30 c) (err] alkoxy,

d) aryl unsubstituted or substituted with —2 one or nore of
Cerr] alkyl, hydroxy or aryl ,

- 6- tww)res'x%@n‘ylad)derw bevipxt, represents the positheeein Wis
-0-, -S-, or d I oup
unsubstl t ut ed o susbstliiutfré% W?ﬁgué Slé%g’l ‘aRB"ORAE rﬁiﬂfbgéhjéﬁotr:géo

i) hal o, negative phaseof ﬁ%{rmgut signal. One side ¢of; yhe[ err]

al koxy, or ladder (R1 thréwgdh l@i?’{) . ré8eives an inpGt sigRAEre€yshe
unsubstituted or

hydroxy, d err] QBBASIHR iRhesFe °f en 'S8kt ‘5 ide °%hﬁﬁgﬁg{aflﬁﬁ 3]‘3114

hydroxy, or Bocthrough R64). Tie véEtade source connected ¥o[RB2] and

D oor by LT RR4 HdVE 8 Be yorsaas 35 ve] rpbFesehkeachy wepe-yog o)

nis and VNAC-¥®, I1ThisoseBs the full volfage drgp across
unsubstit uted Orbééfpsféé f&r"‘ﬂhécghgpé’ and determinesof: 80£R19f rénge of
a) hal o -NJ err or
-NR[err], the ADC. )Th q@fiqwmlstors divide do@y they €l al koxy,

unsubstituted oOlscale input reference volt&§@sihtot Bdautt Bignefdeanre of

]:)CH OE Cg[ne?”] al k'Q:Xsy '(LSBs) . Each m:bﬂ;?r has a one leasﬁ signizlcant

-CH err]NR[err] 8t (LSB) DC volta)ge d®per r';'nlb{c:ﬂ;fferentlal input) - CN,

k) — -CFlerr], giQnal ast the %Qnter% betwee? reshﬁgg%e”?Rﬁb qerr]

al koxy,
p) - OP( O ( OR] &qupled I‘Jjnt@l‘ he comparator Ryn-1lopesEing and jtryesting ow,

R er r i it R rdorad De+ | Mhdeeivt 0get BRe é@m{:@fé‘téﬁ:é hcibees.
nltrogen to which Rlerr] is attached-a 3 to 10 nenbered nonocyclic or

bicyclic saturated ri syste h 20 consists of the nitry 0 ich
Rlerr] is attached ar?g‘ge pe?‘ino#IZ&% ‘gr%‘é‘?"f)oﬁeﬁf‘b% 1§1ng1’f'§€%‘ﬁgﬂ%sf'¥\?ut ed
or substi t seabaniddse time condfjant hdellaxyof the resistor lafider]

al kyl unsubsti “étt‘ﬂ.n%r "@%%ﬂtf%segs%f IR comparator £ erérgre of

a) hal o, er rl al koxy,
d) aryl, 30 associated with lt some parasitic capagitance tha

a 5-7 nmenbered @éﬂéiﬁilkw SrEnhy dlstrlbuted alon&nﬁﬂésfééﬂéﬁgroiadder
substituted with re of hal o,

5 stq.yr)g hﬁ}%ﬁp_s:t.stors that are cl?ﬂa?tcf%rp]xe aY‘Ryﬁégeor
iv) aryl, sources fWilhai®vochite cledst time constany)deldfand], 10

3) Clerr] al kgxy... . 4). . -N e

S) -NH C-C[err%&lyqyﬁd,e, the ma}“@}m It%é%%rr%%??]‘éﬂﬁ?ge nodes ag?
het er ocycl e, labeles) VEQRirannd WBOT. The ©@sistexrsathat are labelaﬂerei n
Wis defined abRuy, a7, meg dETH4o ApRLEEAL £AO DE1ESLGCHbAORCHREL !
formwth the trogen to ri 1s attac o 10 nmenber
nonocyclic or bH@Me |Q‘%£Eﬁ%ﬁ%ﬂ: r?i@es%?%\;ﬁ%l kecayse chhextaresthae
nitrogen to whi ¢grddtaisy respitaededtron eaémovbit&@e8s6afcb@n amoﬂs and one

‘or nore un%k%sftérteur;teﬁwgr%? JQStjrt“tﬁ hf ‘gll[ifgtom sel ect ed H

1) -N 30 oo S i

- O- detexmimdgs | thelgldxibuimsspded cthiat Qnenbﬂ[m'mirevsd by the
i ndependent frO@rﬁ{iQé’]q;h)(t AUPrpset 0 Rerr], and wherein Qis
absent or -0-, -NR-, het er ocycl e optionally substituted.
with 5 C[err]alkyl 2) - N

het er ocycl e, 3 =N, : er al ke
or substituted 10 One) SOI‘%W? ht%riﬁe,ed up &e Aé? é lKgr is

SOo[err] - err] andeviylizarshdstesigttaher and capacitancesabseachitmodei of

unéubstl t ut ed

aryl, %e A‘D%( QQa{cfcié:} lgasras:L ic ca c1t¥‘f@8ée'é‘sﬂ9eé§af-g§°inl or
2, or 6) R e and xIz'igerr] can be | ol ne toget her
to formwith théntegrafﬁqq (E]@?Fq)d‘:%ljfﬁl Hmrited; totheprecess and

menbered 20 nonocyclic or bicyclic saturated ring system which

consists of the nitrogen to which R err] is attached and - from2 to 9
carbon atons, in which the saturated ring systemis fused to a phenyl
ring and the phenyl ring is unsubstituted or substituted with one or
nore of 25 1) hal o, 2) Clerr] al koxy, 3)

~hydr oxy, ) C[err] ehl kyI 5) -NHR[ err] 30

-~ 9 - I Y o S o I



10 - .. R[el—r] ib 1) -(CH[e”])[e”]'R[e”]’

-~

wherein r is zer ggggmk laced : 2) Cl err] al kenyl - or 5

3) Cerr]al kyn Eﬂ Rl err] i's 1) hydr ogen,

2) Clerr] alkyl, 1 I“I“I“ ll\u{ﬂ Clerr]-Cerr] cycloal kyl, "“t o1
substituted hydr oxy, 4) de éEﬁlHAs BEEN
aryl, unsubstituted or substituted . -3- wi th one rmrP@EPMCED

a) hal o, 15 b) hydroxy, @) - err| or
-NR[err], layout of the cigiawit.al Btopping the resistapge regyeiregs

al koxy, - unsubst hb¥ee&f¥rent to malntaln the same ADC Wﬂddé’t%d\éI h one

or nore of 20 (% (1 % 1.y
f) - COOR, Doubling the ggpeedcmpq et;l}:?s er. er configuration foy a
h)  -CH err] NRgénen oifip process requiresia twe Gtimes | MiGRease in

’1% :SIE:CR power, sincd trﬁe C%é%,‘fl‘]dlgg wmaJer pot change, the O 32)

aryl resistance must be cgecrea\sﬂgq}w ra Fq‘,‘actor of two fop)each
-OP(O)(O?[err])ke,l’cr]mnfg

q) -Rlerr], as defined bel ow, or
5) nmonocyclic or bi cycl | c %terocyl e containing 5 - froml1lto 3
het er oat ons chosen fromthe group consisting of N, O, and_ S
and which is A need \gyiffs |‘%Q|t@€P‘b¥d%lﬁs§¢¥'%ﬁ’édl‘W emeptationngf

optionally wthaoaqfcﬂemslaoi flash analog to digi€dl h@tln@veﬁﬂer (ADC)

b) Cerr] alk er XY R err]
is Hor aryl; ;Il’gthﬁ"b‘? jnereasing the p‘l‘feg P’W%‘Eﬁ}e? t NRlerr]Rerr]
wherein Wis as defined above, mis 2-5, and

R6 and R7 are independently 20 a) hydr ogen, b)
Jerr] al kyl, ufNBRANY REedths Invention substituted with one or
nor e of i) derr] alkoxy, 1)

-OH, or 25 t he same or
different and joined® prmclpaf °é\lRe[°t Aft%ﬁ%t%‘?s?’atfb?ﬁ?%t? Br

het erocycl e, sugprosderaindmnmmoved hlqh speed differembibdhi amm]goglptbo t wo
additional 30 e e (o]
0 digital conve:rte:!'1 ﬁ [@tﬁ%l: 8£§Qc££ Qi'eSCI' ? ov1?ﬁ

R

het erocycl e opt st |1y1stmbsm¢¢®twﬁ¢mntlal ADC for data d eqrema] inl Ryl ,
or direct access storage device; €8 provide such m?ndé peed
aromati c heterocycl e unsubstituted pbstituted vmth

one or nore of Sifferential ADC sulpst@’%ﬁl}lw 'H,phom: negatlve effect
ii) -NR[err] 5 and tha§ overfdédheminy - ofRGEHe Witsavantaged-Of pﬁﬂoRGaﬁﬁd

Rlerr] are defin abov xcept that R6 or R7 are not H or
unsubsti tuted g%ﬂ é)\ 'ﬁ?’i‘@ 3) benzofuryl, indolyl,
azacycl oal kyl, 10 azabi cyclo (Jerr] cycloal kyl, or

benzopi peri di nyl, unsppsifype P igh speed diffpPbRfialuaRgidy!fod e”l%

al kyl ; B is absent, or <
“CH(CH err])2, digital ognvexkerp{ARf) cis|prp¥ifeq. oFheohigh speed

\-Nﬁhenyl ; dh[ﬁéz}eﬂﬂﬂaﬂ (B¢ ] iRéBudageqcadefbtysection, a éompXRitor
erern

Y I
a)  hydrogen, section'and ab§e?$€l?¥'] sgﬁ:gwn. un?BBS?F%HR%EdS%F{:mn
substituted w t inebadesnarpadf of series connectedi yesistol ad@ers0

i;i )13 _-CR, " with a positiyeii.ﬂil%ﬁg AT T Sé: )L/PL@EE] ﬁd!é%{:‘ée?] ?‘c:il aFEyl

am noaryl), top and bottom ¢f one.ecf]the] gagir of series connected; )
-Clerr] alkyl, Zesistor ladders and a negatve phase voltaie sou¥tk) -

(C))r “NH NR[err], ccﬂpec{:ea atcﬂt\ﬂ {:o!) and bottom of\fthe oti‘le oneNH N@{‘err]
O pair aof seriébiCBbmnettedheesistBit3ladders; both the

8 :g’ryIlS positive phase vol@age ?S\{@Eh ?ehk%}gl negatJ.ve phase

E) -NH, -O oJvoltagperpprae including a predetermlned flrst\,\ﬁgr ein nis
Izero 1, 2 or |3,voltage value. At least one addi%@&hhlUngl’ﬁ%ba phasg.
szjbst | ,[CB? re(rj] vvlat hxy%téags source is connected to the one of Qﬁgn%t?é}:g}.)%ar;{
or 25 het er ocycl e, or

1) aryl, unsubstituted or

substituted with het er ocycl e,

Xi) -NR[err] Alerr] wherein Alerr] is a :

count eri on, ‘ 14

Xii) -NR[err] Rl err] wherein jPt[err] and Rerr] are -~




Xi v) —GHO 10 ~’‘—‘—“‘;“"—“‘_"x_v T -OP(O(OR[err])[err]

O -: ThisSHded Has BeSa Kepiade@:r | @l kyl- substituted wth
one or nore of amn y an] RHIS SHEET HAS BEE
-O-((CHerr])nferr] ﬂmHHmﬂm'm H EPLAQED |

-OP(O (OR[err])[err @]
-OC-R, or O -4 - XViii)
-OC-NH-CHerr] -heterocycle, or 20 c)

-((CH err])nf er rygwices esennected (reptsEey nladders pnd at least one

wherein mand n @d&r@ﬁﬁh&‘?dné@@ﬂfve phase vol@é e sN(JRF:@r k) Eonnectedbto 3)
def i ne ove,

prterrIRert] W ey Sont, SFhL halr 20F 881588 BRnegtaa, reptat Bt uoy

n are d_efl ned abramdemd The additional positive phase and negative 15 -
SRI[JS;” . Iut Z d wit }Phasé)voléggéoggﬂrces 1nc1ud§)a5p§5.&late9ﬂ§.ﬂgat EEBE‘PQ qc
wherein Rl err] iwltage value. i) hal o, ii)
-OR O - i) -CNR[err], 10 '

1,:’; . ﬁg{ :H} I\llﬁ:[feélbescrlption of the Drgwigg SAerr]NRerr], vii)

-NHCR, 15 viii) derr] alkyl i X)

phenyl T R

Xi) “N-SOerr]R, 2'Jéhe pf%sent 11%&:%{.; toga;,l(ﬁ &Fer ri’l};zabove and
Xiii) -COR other objectsbind q@vat]ltam&qlmmzbest besunderstood from
-O- G (err]al kylgraibed] { g dbailea descr:.ptlon of theCBrefaf rgfl nore of

am ne or quaternary m ne or - (ORerr]) 2,
30 embodiments of the invention 111ustratggppﬁp‘ NT SHEET

- 16- Hrawiey€f ogyéereinguch as isochroman, chronan,
i sot hi ochroman, thiochroman, benzi m dazol e, benzot hi opyr an,

oxobenzothlopyran benzopyran, benzot hi opyranyl sul f one,
benzot hi opyr anyl sul f oKIGle,1the aischematimgand block diagrabeofiga data
unsubstituted org t

a) R14, as defi ne é &{QQ #i8 &E‘&)dy‘b?g-&fe??fsgﬁﬁg?yﬁ?mibon’

c) phenyl-Clerr] al kyI _
-0-C Clerr]alkyl subsgte Utf?dlg\"ahblock dlagram illustr88eng’ an@aeaof am ne
or quaternary Eeri], or 15

~0((CH err])n ercrl']a)’tré?} ]o§ the data storage dlslgo%im o rl? e)
-0-CGO-((CH err]limduaihg i high speed4d1ffé§:5ntba! anamegeﬂocdil;mtwu ic or

———

7-10 20 conydBEEher sl pReveligefer Guatignfi ng. such as
cycl opent ane, cyc ohexane hor bor nane, napht hal ene,
t hi opyran, i sot hi opyran, or benzopyran, the carbocyclic

ring being unsubstitusgg, 0:§ §é‘b§él'xéz’a'$€ﬂcv\!li£kp?§m illustratingng or nore of
a) Rlerr], as defined, a

b CH e

O -(CH err]) M‘é‘?’ﬁi‘”ﬁ%r?:}gtﬁﬁ?m dmam%\gaal aLaio& to digital
0 30 converter; ,
(CH[err])[err] NR-(CHerr])[err]-NR[err],-(CH err])[err]-COR

-((CH err] n{err])[err] R, qui nucl i di ni unyl
substl tuted with R p‘ﬁféf a¥i k#-schematic diagram rep@?éﬂﬂ}:étk?h e€nay|
substituted oncg, peed differential &RAfodi {:B BngEaf? converter in
nmor pholino-Clerr] a I-be yl, d) -0-CGerr]alkyl
substituted wit Eo¥dance With the igyentioRbre of amine or quaternary 10
amne, -OP(O(OR[err])2, or -0-(
(CHerr])nferr])[err] ]
20-C-0-((CH err]) rr[eréﬁ e‘?r:ﬁ earTchematlc diagram ery sentation of an
-C[err]al kyl - ph@isﬁmplary high speed phiffexentiall apalogepoadiaitalt

t her eof . converter | dr fvé¥ & BF E@ Pt PPN JBBbr&antli GitRVEREI ON,
Rlerr] and R[errj]gﬂare med%ogether to Tormwth the nitrogen to
which Rerr] is ‘H‘e‘b“a%“ o0 10 nenbered 20 nonocyclic or bicyclic
saturated ring system which consists of the nitrogen to which R err]
is attached and m N, i 83 i L ut
substituted with FE! 31#) gh‘iﬁé@iy’,‘%‘g’g@‘aem‘é)alf%fﬁ?‘?f%#kﬁgl%ge
unsubstituted or substituted with one or nore of

a) hydr oxy, b) derr] al koxy, c) aryl,
30 . d) a 5-7 nmenbered cycl oal kyl group

unsubstituted or substltut ed with one or nore of

- 18 - i) hal o, ~ii) hydroxy,

|||) C[err] aI koxy, or T iv) aryl, 5 _ e)

AIFSNF 01 ~\ ~r @@ 0= I B

T .



-19- s 2) - N Clerr] al kenyl, unsubstituted or
substituted wth aryl, 3) -S(Oferr],

wherein p is zero, 1 or 2, or 4) -0-; or Rlerr] and Rl err]
are joined together to formwth the nitrogen to which Rerr] is
attached a 3 to 10 nmenbered 10 nonocyclic or bicyclic saturated ring
'system which consists of the nitrogen fg_which Rerr] is attached and
from2 to 9 carbon atonms, in which the saturated ring systemis fused
to a phenyl ringtepdrelsporsenydf rilvg highi speedutsfifeventiol snbdomgt diced
‘é"')th CCTSr?i glo[(sllefltlﬁ ccmver:leeri &t SFfd. 3 k¥Ythe presentz).mve!ﬁ QII?{?(;?/r] -
defined as abov¥ifchr rRFReTE &9 |the °°‘WenL1°naFshFHBeEBﬁ&QnglﬁﬁGmaﬁot
joined to R2. analog to digithBasémvert®tcopr BIcLred enbodi ment of this
invention is further I|mtec?to conpounds where: 25 Rerr] and Rerr] are
joined together to formwth the nitrogen to which R err] is attached
a 3 to 10 nenbePetailed mesmxintionrofi thel Prefervedt Saboddgengst em whi ch
consists of the nitrogen to which Rlerr] is attached and from2 to 9
carbon atons, and is_unsubstituted or 30 substjituted wth

1)  hydroxy, Having ngference yevw heubhei SLp¥aAngs sdBsFIBut dd with

olnE orI more of there is illu@ratmcﬁiodata%torage disk flile Getlerhlly
al koxy

cycl oal kyl gr ouSeSlgm‘ct)ed as y{o 1nchﬂgﬁﬁgtf‘tﬁfgéd F‘ggﬂ‘ﬁgzlm %@&e%ﬁlﬁ' Cone

or nore of 10 wunit 12 and aniintehfdce control unit generalily) hydroxy,
iii) Cerr] alk , s ¥) {186

het er ocycl &, a%ig‘?{ated as ]ffs UII‘\H' 12 1¥) 1186 ]tra%ed 1& 51 1.1.I k)oexy,
0 4) - ﬂndcg@lagqajnmq&,;c form sufflc:.ent foroagounderstgpdlng of

- \[>|VH C |C[ err] aI K¥he present ifVent i bht S@Sérhgﬁ.iﬁ.’drabEYEhe present 7)
-Waryl, or

- -S, 0
N of iventom ATt [Yestr fareaatoobBenar LA ookt @ th t he
ni trogen t o whi parffiesyullar Amivechneiit acnsbribtienber ed nmonocyclic or
bicyclic saturated ring system which 30 consists of the nitrogen to which
Rlerr] is attached, from1l to 8 carbon atons and one or nore
unsubstituted or sub&@he Wisk HixiveaenitstReinedufdesm stack 16 of disks

1) -N 18 each hawiiRy eé.‘lE‘ i/eééta@ﬁé”ﬁa@het@c%u%’fatﬁ%b@ The
Rlerr] is defined as above for R;Lara 1e§ |ndependent

‘from and not joPAEKS @S ]mounted ahB fRE&r BPRTBErst9sent or
-0-, -NR-, or simultaneous hested oiynl enoahdobyl by ihlt&tglrhltbad spiihdle

C[err]alkyl 1 2 0 r] eeln
zer o, or 2, % a motor %ﬁsembsgy £g Inf{grf“gtﬂigﬁzﬁ‘ e&ﬁg‘uﬂ‘ gg
subst i tut ed wit digke sierfage 20 einfread from or writgen tlwdth@xyusk

b err I
dg C[Neqr ] LI k%)li(lff% su{)st |¥ 2 ecorresBond:LF@ trShebhkahkk Heaa assembl'Xt ed

with one or nor@8fmovable in a path having a rafdigl cpgpcneatkgeyoss

r

e) - CNR[ err] the rotating disk surface 20. f) -CRlerr]NR[err]

25 _ g) - CH[ er r] NHCR, h) -CF[err],

0 i) - NHCR, k) -OP(O (OR[err])[err], or

1) - R5; Each transducer head 28 is mounted oRERLATeMaXE SHEET
-22- and.-B pre rr di rrent
of this i nventi g,%s QE? %“rm i m fréeé Egorrpoun 2 fﬁ{ %Q-m%m}%

Zis -0; R 819 ganged e‘F??e"éFf*%r ] §Pﬁe§l¥‘8§1‘éﬁﬁép‘1§opﬂﬂm meviement

Bltrolgen toth ?%dﬂ@ré]suﬁp@ﬁ&ﬁﬁﬁﬂdfg33ho 16;@8@&% <) intclmawxé@{ :M(En OL
icyclic saturated ring syste I C con S 0 ni trogen iC
Rorr] 1o att aciaFanafon 76 fErtYef 015 pETRER L, oTementy Bk & Heas riiHene
or substi t utsedtwa tiotd¥ a3§ | incluidigaayvpice coil 39 cooperatlng

0 Rlerr] an r t or, JVi trogen
"to which RL is gvt%e{gha{e% gﬂgeifl%jl]eﬂ?réﬁge an Egrmﬁ?cwe} Dt:l)rricycl iC
saturated ring $isnadsiarplied tonthet yodret goidi ﬁﬁog@maeom e &) is
3t E[aChe? 20 frtﬁfnnﬂoxié’ ﬁ]c@z'ib@&naﬁenﬁoéﬂdlgﬂetﬁfe tfansducer heads 28 in
-Rlerr erein is a

Rorr] 1s”def | naHEHRER of s bRe AOBPERAP LPB FROFAIRISHACKS OR the dhfand
not joined to R2, and wherein Qis absent or -0-, -NR- or 25

het er ocycl e optionally substituted with -C[err]al kyl ; R3 is
benzyl, unsubstituted or substituted with one or nore of (1) hydroxy,
(2) derr] alkoxy substituted 30 with one or nore of -OH or (3)

-23- Jlerr] is -NHCerr]al kyl; and jlerr] is 5

OH | OH 1 N - or 10



The nost ipreferred conpounds of this I nvention are conpounds A through
H and J, shown 15 bel ow Conmpound A: 20 20

OH 25 CONH

N (2(R) - hydroxy-1(S)-indanyl ) -2(R) - phenyl net hyl -

4(S) - hydroxy-5-(2-(3(S)-N -(t-butyl carboxam do)- 30

(4asS, 8aS) - decahydr oi soqui nol i ne) yl) - pent aneasgi-de,

- 24- Conmpound B: _ . ) , . CH H
N surfaces 20 whegg inforpatjgn is written or read.

N (2(R) - hydroxy-1(S)-indanyl)-2(R)-phenyl net hyl -

4(S) - hydroxy-5-(1-(4-garbobenzyl oxy-2( S)- N.- (t.- . .
butylcarboxanido)-piﬁgk%z hﬁ?)%FbgétBﬁéﬁnyée§51§°ntr°&&ﬁ80&ﬁd°8?ratl°"
0 by sigiGhNts8 provided by 8h25control unit 14, including
N (2(R) - hydr oxy- §a-i - 5%- 4- (2~ 4- ‘s
nnrpholinyl)ethé&é ﬁﬂeny n%%h%ﬁ -3 §)9&y3§§§ygg§ and ?ead position
(2-(3(S)-N - (t- Ve nRdg) on4adnga8pa.30In a typical arrangement,

degghdeOiSO%g“E%ﬂ%F%?'ﬂnﬁﬁgiﬁnﬁﬁabiaes an interfgce witﬂ a computer

- - npQund D. . CONH +

N-(2(R) - hydroxy-‘%}%‘} -RERMH) S - IRRR- read( angawrite commands, and” data
mor phol i nyl ) et haxigmdsyayeet pyhgmitBpahydr oxyfrom the transducer heads

(L carboneno el G S ekhu g UGBTI Sl mig 10 ssen o
N- (2(R) - hydr oxy-F1%) -1 nda¥gtyopasition( {pfpyuatign- is recorded on the

et hoxy) phenyl ) meg fust ) s Rl c8¥ 958X YaRa( Ene3tPandautbr Beads 28 read this

but yl car boxam do) - (4aS, 8aS) - decahydr oi soqui_nol i ne) - [,) - pent aneam de,
) 2% ) geévo info%matgonyto proggde}p servo egsi%i%nggggnal to

N;El 2(R§-Eydrf);<y-ttlﬁél)cdrim4 A J(Lt)lgi(:Rné (4?16-2- hydoenmytion is employed by

et hox en - - hydr pxy- 5: (1-(4- . o
carbo%eﬁzylgxy?g?gg-%?Qéfgﬁu¥9f€a¥ﬁo§énP%8y}df5pos1t1°n control signals
pi perazinyl)) - pen ahizzeri3BA. The(pupposd Gf thig8Opositiph feedback
CONH N (4(S) 3£ hydr 0z enzat hj
2(R - phenyl et hﬁg"%gg £2 (Y9 Sagtire: SaBLOKRRCHA, BARYRGRKE) positioning
car boxami do) - (48% -treansdurer shgadfokBnepythat datapif: wrakkrpeto

- 27- Compaisdl Héad fromdprecise locations on the diSK surfacet020.

0 CONH+ 10 N-(4(S)-3,4-di hydro-1 H 2, 2- di oxobenzot hi opyranyl ) -

2(R) - phenyl met hyl - 4('S) - hydr oxy-5- (| - (4- car bobenzyl - 15

oxy-2(S)-N -(t-butyl carx BEGuN 2ip) Eheper aai abyh- an expmplangadatie, channel

- Compound J: 2 . . . . s .

o Vo “benepaliy, designate o 80,845k d5ikp mnik Ff AgPleding

4( S) - hydr oxy- 5- (A Kigh Fpred difbengniiai spnallog to digital converter
(ADC) 100 of the present invention. The read signal
from a MR transducer head 28 is amplified by an MR
amplifier 42 and applied to a variable gain amplifier
44. The amplified read signal is applied to a filter
46. The filtered read signal is converted to digital
form by the ADC 100. A detector 52 is coupled to the
ADC 100 receiving digital sample values and providing

encoded data.

In FIG. 4 there is shown an exemplary high speed
differential analog to digital converter in accordance
with the invention generally designated by the reference
character 100. The differential ADC has three sections
including a driver section 102, a comparator section 104



(t.- but vl car boxam do) - pi per azi nyl )) - pent aneani de. -30 Novel
conpounds of the present invention al so include but are not limted to
the foll ow ng conmpounds: -28 -
N- (2(R) - hydroxy-1(S)-indanyl)-2(R)-phenyl net hyl - 4-

(S) - hydroxy-5-(1-(N -(t-butyl)-4(S)-phenoxyproline-

am d)yl) - pentaneam de, 5

N (2(R) - hydroxy-1(S)-indanyl)-2(R)-phenyl nmet ﬁyl 4-

(S) - hydr oxy- 5- (lagdV atd@dﬂédé 468Skidmaps.hymmeydriver section 102
prolineamd)yl)-

l\l—(2(R) hydr oxy- }1)‘26%3$ 21’.1‘(/’?) rgf&ft&{er}ﬁ%etrsgl 7R32 and R33-R64. Each

(S) - hydr oxy- 5- (lreﬂstebulgzﬁdétS)Lnlclmstlzy( - resistors or 32 for the
prolineamd)yl)- d€g-- h ADC. wh N=6.
N- (2(R) - hydr oxy- | n%gﬁw “Bik dhESenential fjasph ADC, where

(S)-am no-5-(2-(3(S)-N -(t- butyl carboxam do) -

(I\f?g( %':18%1 gecahydrgl) Spﬂgaeellaa:aahb@ »ﬁem f%‘nm| e of the invention, the
ydr oxy- i pdany R eny

('S) - hydr oxy- 5- ( 12¥4- ?élﬁﬁﬁnﬁﬁﬁ%éﬁg"o )“t%s Si voltage sources 118,

(t-butyl car boxanizie) - pzperazur,nyu)a)&,pmmn detmproved speed performance

(20 Y0101y bt ST G AR g nciavea by the apise

am do) - pi per azi nyeqqepeqpaﬁégnrgéu% where the mlddle of the ladders

N- (2(R) - hydroxy-i415816a0¢0Yb) +2aR4Y Pheswy lvmd |nc4:ion of R16 and R17 and

S) - hyd 5- (I 3-ph I S)
CRETIRARreR e sty
N- (2(R) - hydr oxy-tréspecbiaaly) - 2@Vt \domided 146, 128 are in phase and

(5) am 10-5- (1 G bgbens i il S add by oe vonage sources 126,

04 FEB 1997 120, respectively. As capared to the conventional

N (2(R) - hydr ox I 4

ol |(n3(/I getﬁoxy)%h{’aéls% ﬁeﬂﬁﬂx bi%g‘?kh SA%I%’ WPRIHS the vorse case
(t-butyl)-4(S)- phénéwgzstm Pﬁé .d)‘?{m pbynt%&mld'@r section 102 provides
N-(2(R) - hydr oxy-tke) rhadasy! )oamrdtﬁ'ﬂ'p(éﬁnﬁﬂ BePlsame as VTOP and VBOT.
ol i nyl) et hoxy) phenyl ) met hyl ) - 4('S) - hydr oxy-5-(1-(N -

t-butyl-4(S)-2-napht hyl oxy-prolineam d)yl)-pent ane- am de, 10
N-(2(R) - hydroxy- | (S) - Indahgl ADR( Hr-i((et (2qtl-am92, the worse case

ol | E%Myl) et ?g;wl) pgggﬁ{:ﬁifﬁ{:gyg%;é(t@ b (ﬁ?{/ﬁﬁé bddisen vrop  apd VID and
N- (2(R) - hydr oxy- ViIZp- {indaﬁ’?pﬂ-‘ﬂ@l’z) J‘(C{dﬂﬁ( l{ﬁﬁrﬂﬁ VMIDTOP + ‘and - and
YL Bot yhet boomtbAoe: Pibheis 2 endpddd Sohoree case banduiacs
qui nol i neglyl) pen%nga%m%g °f0 thh the same resistance and

N- (2(R) - hydr oxy- t&baciiedasyl )atZ(dB)c}( (rfbde?, (WIpraFh-and VMIDBOT have four
(s ety o op ongEAeBr L BR ko Bepl R gdhne source 110, 120,

pi perazinyl))- pehganeéﬁﬁdelzm an 128. As a result, the ADC driver

N (2(R) - hydr oxy- ké&ibﬂdﬁﬁ.‘ﬂ H=? (fRud (Pinfeds (t‘héfﬂernmbubstantially without a
ol i nyl) et hoxy)} phenx Zamet hyl)-4(S) - hydr ox ;}'ié _
“benzoyl -2(S)-N -PP¥E t;}PE PBS&Cam d‘b‘)trb‘dé 9191‘3)])"-5‘93 s°‘t§%?ﬁ%r?e%§n%%d 30

_' 3?- eth N—§2§1328h§ddeny W Hotel \AQ cﬁ(ﬁ%er(‘l( j.‘d@t](r-’bmqﬂ‘l six voltage
ol i nyl) et hox t 0
(3- pKenyI pro)[;ylo) g%g%g% m"b%ﬁa car%io'x?r/n‘x?ro)l)%a( g, 128 s

zi nyl) - pent aneanR@proximately equal to the total Ac current reguired for
N-(2(R) - hydroxy- kéﬁ}: vod@RYe) %@céé 4 Ztl'&-f1 cFB}Nghtlonal or non-split

ol i nyl ) et hoxy) phenyl ) net h am no-5-(1-(4-

car bobenzyl oxy- 285 ange(n@%g‘u HPoxdmi do) - 10 pi per azi nyl ) pent aneani de,
N (2(R)-hydroxy-1(S)-indanyl)-2(R)-((4-((2-hydroxy)-

et hoxy) phenyl ) net hyl ) S) - h roxy-5-(1-(N - . . .
(t-butyl)-4(S)- phenoxgé Ol i n g‘rﬂ%ﬁlﬁr} %’ééﬂ%]h%ré’rﬁ (P&:aﬁ%lcal implementation
N- (2(R) - hydr oxy- bESp- spddty ADQ (A iveért-g¢ct ipnirafyhhe invention generally
et hoxy) phenyl ) net hyl ) - 4(S) - hydroxy-5-(1- (N -t-butyl -

4(S) - 2- napht hyl oxy- prol i neam d) yl ) - pent aneam de, 20

N (2(R) - hydroxy-1(S)-indanyl)-2(R)-((4-((2-hydroxy)-

et hoxy) phenyl ) met hyl ) -4(S) - hydr oxy-5-(1-(N -t-butyl -

4(S) -1 - napht hyl oxy- prol i neam d) yl ) - pent aneam de,

N- (2(R) - hydroxy-1(S)-indanyl )-%( R - ((4-((2-hydroxy)- 25



(R) - phenyl met hyl - 4( S) - hydr oxy- 5- (| - (4- ( 3- phenyl pr op-

ionyl)-2(S)-N -(t-butyl carboxam do) - pi perazinyl))- S pent aneam de,

N-(4(S)-3, 4-di hydro-| H 2, 2- di oxobenzot hi opyranyl ) - 2-

(R) - phenyl met hyl - 4(S) - hydr oxy-5- (I - (4-benzoyl - 2(S) -

N - (t-butyl car boxam do) - pi per azi nyl)) - pent aneam de, 10

N-(4(S)-3, 4-di hydro-1 H 2, 2- di oxobenzot hi opycgayl ) - 2-

(R) - phenyl et hyl - 4(S) - hydr oxy-5- (I - (4-(3-phenyl - )

propyl)-2(S)-N -desbamgtedr byxshedspfepepeeaghaypryter 102dent dieadnisRlitor

15 (4(9) - Bpdé- @i hvar-0sbbBtr2od- dio2X0beRzoybii eaYeaBW o118, 120,

phenylnethyl-4(§i-an1no-5-é|-(4-carbobenz ony-2§$¥- \ \

N - (t-butyl car bok®#i db34pi pePaz PR LP8peft ZheafPddt APG driver sectign

conpounds of theipzesenFIi¢Ovénarenrefinced by ehdttedsyfalliowexr centers and

occur as racemat . agemn it U, and.as,i,ndi vi,dual_ _dj ast.ereg S,

or enantidﬁé?gsﬁfFﬂrélﬁsgégngbéd F§§WBeggfné4?ﬁcﬁﬁ édﬁ4$i14é% %4%?

present inventiorivén by a respewhdwveaAf eurrebtespurge IDAQ, INAC 158,

heterocycle,  160R 18867 ika Ra86!] anl 468l: B pfasihy kedd@tick B addan
ormula I, 1ts’de on

one time in ahy cohstitlent 6r in I nition
each occurrence 8 ¢omRpehadnbeswerns ther sHPPLYN VAP and the, bageyiafereach

occurrengle- Al lsoemﬂeﬂéi‘nﬁél%ﬁe?f ﬁbﬁansiswbsnbt-qlsn&_ssqncilmlr, \aazrz',ahl@% are
Pea % P8 Ok, apa 1 3HCH BRI RuERenN: SeieresnSRET =g LREF/2 TS

i ntended to inclimz, bb7d &ndntfiédarangrovideldlr bgbetcithien faalusaiadck

al i phatic hydro o hayl h Lfed nber, ,Of b :
Stom (M6 55 THRgR PECRPE, | pey Bhriink BolpEsL) tBL3 I Tad)) 1¥¥, HRa,
"al koxy" represeh?&, aand| k§8 areuprovidedi tat bdas theuemitter foldewest ons
attached throughtpdn®x¥€68s Qo-85' 498, aad," t¥8l oakkyl 1465 ameended toc

i ncl ude saturated rin roups, .such as_cycl o ropxl, 1 cxgl but yl ,
cycl opentyl , cyd?%ﬁﬁ&ﬂ# %333?e§naLAD ;99ycﬂ3ﬁepﬁgﬂ! 98/ RERyP q%iQ%ﬁgéﬁUed
to include sy Dy aclieregtotps the eeklistor jaddeght RAFRBRGNRISE-R64
configuration w 0 r - b o] €, ..z 0 j may
occur in any stS%gg&%gFﬁ%egﬁéﬁéﬁghgg?gggﬁa?g?ﬂsggh gglgPﬁgn?galgg@%Qnyl,
butenyl, pentenytransistons ©AeQbi R38," AHRyn¥#2,i 344nt 3A6edand i148.ude
hydr ocar bon groups of either a straight or branched configuration with
one or nore carbon-carbon triple .- bonds which_may occur in any stable
point along the 20 cfEfn, 6 sBRAVESSARRYAFLONPFBEYAYE, £BEt ¥R , pentynyl ,
and the like. "Huioferastistdvbitaye, skepnsebponsa, of theCADQ drikie@o and

i odo; and "countgrlpn' i sed t represent a seall, .single
negatively-chard@g gﬁ% i%%#‘ ogsﬁEﬁ BgegﬁPgr%BE?ng}SﬂiHé?hh§3ﬁﬁffﬁéF°
acetate, 25 trifthe ccerventiopalchlighaspeedi differebtnadansalog tomal eate,
tartrate, hem Laitgta b65EPEEUbEOPRLE 3. TpENEohVBntikRal Anc

As used herein, wlh exceptions as note . aré I'sS I ntended to nean
phenyl (Ph) or r8ft¥yof %@G"C%r5869cppt"lﬂ§lPﬂ?e de@ndoQRedRIEAFSst abl e
5- to 7-nmerheiwsksardeonandng4el 7a derterengbaledubrenel skep of aarbon
ring any 1ing ofp WNChafBYaPS EEHLELEEIRT vortalBoBtepi8herea ag win ;o0
- 34 - in FIGhe6¢ er EnhEIGk 06ychevoltageerespohse, ads VMIDTOPe b f
herei n except- Wy &gi&g& Fesgn 1 e -
or bicyclic or stéﬁle - toisg ?g-%éﬁggiggbgiggchgDhé?e?Eggc Lgﬁnggﬂg
systemany 5 reoRventignah MRG. beFor: that samerangyntuplt paragigic which

]g:onsitsh s of car flf&”pa_’ﬁilﬁ@nt_ @él]gtllf:\léoﬂbgﬁanéedthslﬁéefﬁom hﬁt_ﬂi‘@tﬁt BE'BA?@| a%ti%@rd
rom the group isting of. N, a an rein nitrogen an
sul fur heteﬁ@gfonﬁsﬁaﬁa5b¥i6n3FIgaﬁgeﬁxFﬁ?Qe&&Qéngr?ﬂegﬁﬁ ni trogen
heteroaton1ﬁay(ﬁnnvﬂnﬂiqn@b abAtefnFiéd, 3. IBAnfiornthedengvenyibnaychDe
group in whi ch afyein 8¢ rrc. B9OURRASE! BeflaNehar PBYEbECLRLNERG Brfibagd ! o
a benzene ring. ~ The heterocyclic rin nag e attache at any

het er oat om or ca¥®oh ed¥dsihl eh RBsul Feri hothedesigneedEABn=0fl - §6stdh| e

structure. Exammres 6fosaicha, 1pReter paxel Lc2ebeiEnbeakiebugeaR, PRIEEKNY! ,

(ructure.  Exanpms ofo syoin, Tphel ar gaxol LoosbenRnbes R peri-g
> oxonzepi nyl . BRIV phevieg) ReAP= Ro ohad, iang) o3of T RBHeLpEy Fhe

pyrazolyl, 20 pyrazolidinyl, imdazolyl, imdazolinyl, i m dazol i di nyl,
pyridyl, pyrazinyl, pyrimdinyl, pyridazi nyl, oxazolyl, oxazolidinyl,
i soxazol yl, i soxazol i di nyl, norpholinyl, thiazolyl,

thi azolidinyl, isothiazolyl, quinuclidinyl, 25 isothiazolidinyl, indolyl,
qui nol i nyl, isoquinolinyl, benzi m dazol yl, thiadiazoyl, benzopyranyl,

benzot hi azol yl;, benzoxazol yl, ﬁurylz tetrahydrofuryl,

o o } T . I



i s. provi.éed by Schene |. Dihydro-5(S)-(tert-butyldi-

met-hyl si | yl oxymet hyl ) -3(2H)-furanone (conpound 1 bel ow) is prepared by
standard met hods known in the 30 art fromconmercially avail abl e

di hydr o-5(S) - (hydr oxy- met hyl ) -2(3H) - furanone. After al kyl ation of
conpound 1 to formconpound 2, the protecting group of |actone 2
is renmoved with aqueous HF to afford conpoung 3.

- 37 - : The al cohol group of 3°FS activated by conver si on
into a | eaving Gfeuisiseem a8a8esihat ©.1 pF b@syhpheitardd fid ajround (not
treating the al Cq{]fgflf wWth a sul fonyl chloride or sul fonic anhydri de,
such as 5 triff Bhet hanesul f oni ¢ anhydride, in the presence of a
hi ndered am ne base such as triethyl anm ne, di et hyl i sopropyl am ne or

2.6 lutidine, to aff . n : I i

group of | compound B < SPESEARCY B, S{ERIEI BRI L hmatie | VA Khge
'-t-butyl - (4aS, s#dsich cetiewdr bheoddfferential( ypltage atgtheRCe, in a
hi 92 bzi l'ing fo!c%/clﬁﬁﬁaéé)@ﬁésc@/ﬁg@rtlo setﬂ'ee&%ibkeg* qu%l Q:fégi&gﬂ!f@b stish
as 6. rifluoromet hanesuyl f onyl oxy .group.can _be _di spl aced by n
am ne at room t PRt T’ﬂmagéBgv\éﬁFlﬁ‘}cﬁfa hes Flash &iﬁw&to%y t‘}e%‘?%ﬁt
\r/]w':j h IN Ngi i _Soﬁrawi'éﬁﬂﬁncreaseﬁ_ﬂiifnenly 1&4 mA resul@@Bomcife isplit
ydrol yzed wit eou Licthium or .sodi u r.oxi de t sul t ant
hydr oxy aci ﬁ?’éf‘é%’ﬁvw%édvleﬁtsgsat of@ﬁ}éﬁ%ygxﬁ%iof %fgﬁ%The
hydr oxyl group i¥ncordeni tat aghpeveethed sameh bandwidth fioarthei |yl
protecting group butey g hy I Wl : L Dhe VR
silyl. C&W&fﬁgorﬁ?%t%%'? egtfhﬁlrdor‘;?-' achzlh ? &édﬁ%gn%%%%%% 6%0
the desired R12 mgp$thebeoredugede toodpobing and, e ILAR auyxgntyrwgetd | ng
group i s renmovediqétfadbUebl GRA for ORJtAIAANCERade GHPEINKA 10.4 ma =30

[RErPIr'iA‘CENEBW SHER, ma.  For é3§-y5design the powoer savingsL[%:pi'om the split
SCHEME | (CONT' [ADC driver 102' verses? the @unvenitional ADC of FIG. 3
[err] . . - - co .
nmet hod for form%%rpF% u2 %‘eoPaEGW&gﬁgrasl%ggaﬁlﬁan ils'4srﬁ)A sljrﬁ\@ghenenﬂ‘ﬁ
| n Schemne | IpoweRysavingsotan] riepyesemdy fediignifigant poxgpion of

deprotonati on oftddayi hHw8rbUERll inNithe Yndiddifi@sh At | gpr opyl am de
(LDA) followed by a second step of addi ng an al kenyl halide (such as

allyl bromde) to 25 afford 12. D hydroxyl ati on of the olefin
of 12 with osm unrteshoiide benthinderRitdddhatolthe grasante {ndéition

produces a di astgri ry¢. mpxtut di.ql i l.ectiv ation of
the primary al cohdl ch? igm%e\% ttﬁD %‘t& alﬁli&z"u t?‘%r}:ﬁd C ﬁigarrf%éeﬁ%’ﬁtdgg?q%ér
triethyl am ne orl@®ti di Rergexempdeneqmdre @oints on each ladder could be

- 40 - driven'G2thNdaitililA khitldd: ForlGGdN & refluxing
al coholic solvent such as nethanol or I SOpr opano I ch contains an
excess of potasstifirdvantaggorst £95 AR STt FELIVWIKF LRich as

compound 5 15. ndBRt4iAShEr MRS A bdtreedP AL A MIC tAnd BNRP, and by
standard techni ques ho%eetof ski| |

Ll .known to.t t art ..
Aternatively CRELeEREpAPRORREsR Y Fetiipah dqon, TRik, | Fedthaing op
Renoval of the kthel LEB sdmpowfd the i2DA A &,cdnpilnrsiteyl dyrrembs neotwithin
acid in the pres e f t I I i . 1l in
T ' ro Por melsoksh,y8la72! L may o h ARy % Gyfintdid Aot
accuracy. Driving three or four points on each ladder
is adequate since the bandwidth would most likely

limited by the voltage sources or the comparators.

While the present invention has been described with
reference to the details of the embodiments of the
invention shown in the drawing, these details are not
intended to limit the scope of the invention as claimed
in the appended claims.



————-

41 -, e 5 10 12 [err] 15 20  CH3S

25> 30 ~~~~-Fhis Shet Has Been Replaced , 42—
A third nmethod for formi \mtm\‘m |L general formula | |iEHISHEHEETiHAS BEEN
Schenme I11. Protection 1580 lidine -NH group of donpouREBPUACEDs ,

carried out wth BOC anhydride and di met hyl am nopyri di ne togrve TITe
protected conpound 18. Al kylation of 18 {g-performed by a first step of
deprotonation of 18 with a strong base such as | 'ithium

hexanet hyl di si | agitddmgLHVDS) or |ithium di i sopropyl am de (LDA) foll owed
by a second step of 10 adding an al kyl halide (such as benzyl bromde) to
af ford conmpound 19. - . .The TBS protecting and BOC protecting
group of 19 are r¥hd¥edsogleidgdnd® with aqueous EF in

acetonitrile to give alcohol 20. Mesylation of the 15 primary al cohol of

20 with th | | ch i,d .eith t.ri.et hyl.am . id

gives mesyl ate  21iani o PASRe SPESSMAL oA cuiind e Rt ipEal

al coholic solvengosuehtar WADEancbm@risamgnopanol_ mhlch_cpntalns an

excess of potaSS|un1cgragg@£ _Egc%%ﬁgrng§%dq?gg§| %i&y%&0@é¥i e such as
roup o

conmpound 22. The pyrrolidine - S reprotected as a

BOC group as bef@pengfgedhzesdstrradn uﬁdp?;-i'rl of posiydiva iPhaspen
with a base SUChvéi'thgbhéuﬁkeéssééhﬁ%ted Axdipe ¢ept and Httdhondne 24.
couy

Conpound 24 is then 2 led to an NH err re m.ne. i.n a standard
manner and tﬂg ﬁﬁfpi?aﬁgnﬁ e& %Ki §@8%§L§cfgﬁiﬁﬁﬂ%|%i§a$?5r 2 acetic
acid to give thepairi ofdnpgattdve, phasepiviolitade soulrgcesoprmedtt2d at3khe

-43- ' : s err]
10 tgﬁ}gkg bbttom aﬁl&ﬂgcﬁther onf50f ?ald.gaﬁf of:ﬁfrieé 2%
22 30 c?gnefted resistoy3zladders; both said positive phase . 44 -
SCHEME 111 (CONK:®ltage source and said negative Fhﬁ%e voltage source
[err] 10 d of Tormyla 26 25

wherein Pis a niP?igéﬁngrBtBEFﬂﬁ§e§P3§g%§%3HS§sDCB&E ﬁg%ﬁ’“— i s
preferably prepared aacoodpagatort bectiofetiheduddagr abedriesSatering of
preferably enpl oysfgaratbPf; a! blikrdpeATIh2TGEHE" QIURTY TR! PlsadiQR Of
center taps between series connected resistors of said
pair of series connected resistor ladders coupled into
an inverting input and a non-inverting input of
respective comparators; and
a decode section; outputs of said series string of
comparators coupled to said decode section for providing
a digital output;
said high speed differential analog to digital
converter (ADC) being characterized by:
at least one additional positive phase voltage
source connected to said one of said pair of series
connected resistor ladders and at least one édditional
.negative phase voltage source connected to said other
one of said pair of series connected resistor ladders;
both said at least one additional positive phase and
negative phase voltage sources having a predetermined
second DC voltage value.

* ¢ L M s - *
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Iactone 4 therein {see Exanple 15, Step 1). 30 Comawnds of

fornul'a 27 is Sheet Hz{seédrn Replaced. THI® v
- 45- can be othg IMHm ﬂety of routes from conpoun %‘g&?gg BEEN
[err] 5 whi ch ter renoval of the nitroger —
protecting group in 2 ods well known in 10 the art, e.g.

catal ytic hydrogenation to renove a ! CBZ group, or treatnent with
trimethylsilyltriflate and 2,6 lutidine at about [err]C in a solvent

such as CH err] Ol Zerr]Atbighnepeed BoEfgrensial analog to digitadanpl e,

the 4-position pifey@ztdy! (ddc) nagrea@@te& ¢ANBRHAA 28uwhaReh® @Ialml @tted

wth a conpound of fornula R e -X,in a solvent such

t he presence of %%T%Fr?ﬂPaﬂdﬂbﬁﬁPPéﬁpBPﬁﬂﬁﬂge phacei angd nega%gge @Pa%% or
-1, or a sul fonaypTeageosputsasbare conhecked By &r adtaret odf sadawipdira

sulfonyl chlorlde 20 npound err]CI under simlar
condi ti ons. Al sd® s§%£§§?dcaﬂP88£88u5FFﬁ§t§% hﬁh§cg can be used to
forman am de group at the piperazinyl 4-position. Techni ques for

t hese procedures are ed. he a
R[efr]pgroupuofSZS err]AXPo?hRﬁggeFSS%QQE?Eﬁ% 121 Qpbﬂog gﬁbhhglﬁgﬁhe
definition of con¥expetnéADE) FﬁrﬁﬁpétpdwﬁBréﬂﬁ R[@rHPeF§1Pn§@ﬁéhdent

from and nO@re&eﬁeﬂmmeBZseezsﬁapbct RoltRber nz]aman edRallee one hangrigxgen

or a group with a é ng b 1 3H C err]al kyl

substitued with ﬁ?ﬁ 0§§e 6rs uPEn¥P &?ggpyﬁ ®hat Rlerr] can be

aryl substituted W th a hydroxy group. The conpounds of

gh's i nvention are[g'io A nigh'gékéﬁFaifgérlﬁkai hh%YogWQ!C%‘BT€é¥ﬁ}4

15 20 converLer (ADC) agHrecited in claim 1 wherein sgdd 25

'CZ; positive p%aﬁﬁgﬂnd negative phase voltage sourcesg'|

D [Femprise an emitter follower gransistor. éﬂFgﬁH qﬂ1an Q§4

10 current source®. -CH2-Ph -OH -HN 15

-CH err]-Ph -OH 20 OH -CH2 Ph

-CH -HN[err] 25 CH3

- CH2- Ph -H 5. A high speed differeHtial analog to d1g1tal

TABLE |. CONT' D gonverter (abnc) BkChilkbited in claim 4 includes aPpt

-CH err]-Ph - OH CHerr] 10

- CH2- Ph _C}|current sourceyforibiasing said emitter follower
transistor.

6. A high speed differential analog to digital
converter (ADC) as recited in claim 4 includes a DC
current source coupled to predetermined ones of said
emitter follower transistors for providing said
predetermined first DC voltage value and said
predetermined second DC voltage value.

7. A high speed differential analog to digital
converter (ADC) as recited in claim 2 wherein said
positive phase and negative phase voltage sources
comprise an emitter follower transistor driven by an AC
current source and wherein said predetermined first DC
voltage value is provided by a first DC current source
IREF and said predetermined second DC voltage value is

. provided by a second DC current source IREF/2.

e
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020 ,s.¢ -CH2-Ph O H
0 25 - CH[ er r] - Phhis Sheet Hasw] 30 THIS SHEET HAS BEEN
0 -CH err] REPLACED
-49 - CONT 'D - RferT
X -Ph -OH 10

CHerr]-PH - NH[err] -CH[errp—P -NH err] 15

- CH2- Ph - OH 20 - CH er r]t%h - OH 25

30 8. A driver sectioPOfor a high speed differential
TABLE |I. CONT' D . . X . s D5

- CH2- Ph analomegr?fgl@gioconverteycﬁﬁgpp]pﬁwprlslng: -OH
15 -CH err]-Ph pair of series conf@ected resistor laddlée:sbh

-OH 20 r iy a
CHerr] oH a” PR g7 bk gﬁ%?%&bg phase vo&HFge %%ur <§$nnecte
-CH at the top and bottom of one of said padp of series

- 91 - connected res1stor laBders; B[%&ﬁk of negative phase -
-CH err]+OH

~CHerr]-0 20'voltagezgources LanLcted at the tLerrkd bottom of the g, _
TABLE | . CONT' [bther one of said pair of series connected resistor

ladders; both said positive phase voltage source and
said negative phase voltage source including a
predetermined first DC voltage value; and

at least one additional positive phase voltage
source connected to said one of said pair of series
connected resistor ladders and at least one additional
negative phase voltage source connected to said other
one of said pair of series connected resistor ladders;
both said at least one additional pos;tive phase and
negative phase voltage sources having a predetermined
second DC voltage value.

9. A driver section for a high speed differential
analog to digital converter (ADC) as recited in claim 8
wherein said at least one additional positive phase and
negative phase voltage sources are connected to a middle
of said pair of series connected resistor ladders.

10. A driver section for a high speed differential
analog to digital converter (ADC) as recited in claim 9
wherein said predetermined second DC voltage value
equals one half of said predetermined first DC voltage
value. -

11. A driver section for a high speed differential
analog to digital converter (ADC) as recited in claim 8
wherein said positive phase and negative phase voltage

‘'sources comprise an emitter follower transistor driven

by an AC current source.

* c L M s * ’
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Rlerr] e D

H -10 This Sheet Has Been Re laced VH THIS SHEET HAS BEEN
HN 15 - 53] - REPLACED
TABLE |. CONT D D5 -CH err] '
-OH -NH err] 10
NH 2 CH[err] + OH -CH RH {4 - OH

-NH[ err] NH -CH err] - -NH err] 20

[err] 30 12. A driver sectlon foH a high speed differential-

; 54 - 5 analog to digital dORVErterCBCY as recited in ﬁ%%fﬂrﬂl
-CH err] CH= CH imfludes a DC cuxypnt source coupied) o predetermined

HN- ondg ¥ rd4X&CEhi ther follower tr@fsistors for providing

nm: 120 giw Qég%};mlned first DC volEﬁge valug:- and say%)

- 55- predeteﬂﬁfhéaléecond5uc voltage value. A

D 15 [err] [err] 20 -OH
[err] [err] [err] 30 ’

13. A direct access storage device including a
data channel comprising:

at least one disk mounted for rotation about an
axis and having at least one disk surface for storing
data; _
| transducer means mounted for movement across said
disk surface for reading and writing data to said disk
surface;

an analog to digital converter (ADC) coupled to
said tansducer means for converting an analog signal to
digital sample values including:

a pair of series connected resistor ladders;

a pair 6f positive phase voltage sources connected
at the top and bottom of one of said pair of series
connected resistor ladders; a pair of negative phase
voltage sources connected at the top and bottom of the
other one of said pair of series connected resistor
ladders; both said positive phase voltage source and
said negative phase voltage source including a
predetermined first DC voltage value; and

at least one additional positive phase voltage
source connected to said one of said pair of series
connected resistor ladders and at least one additional
negative phase voltage source connected to said other
one of said pair of series connected resistor ladders;
both said at least one additional positive phase and
negative phase voltage sources having a predetermined
second DC voltage wvalue.

| NRA) A AR
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-56-" U« : TABLE Il Cont'd 5 A

X -3 Thiy Sheet Has Been Re; H‘S S@T \3@@ BEEN
o T iIZF: ere] 15

[err ] OH -OH

CH 25 30

[err]
REPLACENMENT SHEET =+ - 57- -14~ TABLE Il Cont'd
A X err . ‘)" .
%[err] 10 férr]A direct accgéﬁ LtorLge deyice @s rec1tégﬁln
OH claim 13- Ghlerein said.at leashNong0additional posi[tervdg
E%ﬁELE " ,[?haségéﬁh nexativ? pha?e voltag?4sou§ces are coﬁ?éﬁ?éd
OH [err] to a middle of(ppidipair of series connected resistor
-OH 20 laddersCONH err] CH [err]
- OH - HN 25 30 -59- TABLE |
CONT' D 5 A : X D
H CONH+ 1515 A direct acceebHsebrhge device as reci®led®(Gn
25

claim 14 wherein said predetermined second DC voltage
value equals one half of said predetermined first DC
voltage value.

16. A direct access storage device as recited in
claim 13 wherein said positive phase and negative phase
voltage sources comprise an emitter follower transistor
driven by an AC current source.

17. A direct access storage device as recited in
claim 16 includes a DC current source coupled to
predetermined ones of said emitter follower transistors
for providing said predetermined first DC voltage value
and said predétermined second DC voltage value.

M



30 . - 60 - TABLE 1. CONT' D 5

AT X D OH 10 [err]

- OH oH [err] -OH 15 “OH 20

OH -CH [err] 25 15 -61-

TABLE Il CONT' D 5 D -OH

CH 10 srﬁﬁ‘i* ﬂ'%SH Am%G TO DIGITAL@'NVERTER[Iﬁ'F'ﬂL‘ NTIAL DREVER
15 TABLE L1 5
10 15 20 25 al3 30 8

- 63 - 14 FEB 1997 TABLE | V.

A 10 ABSTRACT (CEl[err])[err]G0- 20

Ph-CH err]CH err] 25
A high speed differential analog to digital converter (ADC) is provided. The high

speed differential ADC includes a driver section 102, a comparator section 104 and a
decoder section 106. The driver section 102 includes a pair of series connected resistor
ladders (R1-R32, R33-R64) with a positive phase voltage source connected at the top and
bottom of one of the pair of series connected resistor ladders and a negative phase
voltage source connected at the top and bottom of the other one of the pair of series
connected resistor ladders; both the positive phase voltage source and the negative phase

voltage source including a predetermined first DC voltage value.

' Fig. 4
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30, = -64 - The conpounds
of*"the present invention are useful in the inhibition of HV protease

t he prevention or treatnment of infection by the human i munodefi ci ency
virus (H'V) and the treatnent of consequent pat hol ogi cal conditions such
as AIDS. Treating AIDS or preventing or treating infection by HV is
defined as including, but not limted to, treating a w de range of
states of HV infection: AIDS, ARC (AIDS {g ated conpl ex), both
synptomati ¢ and asynptomatic, and actual 10 or potential exposure to H V.

For exanpl e, _the conpounds of this invention are useful in treating
infection by H 'V after suspected past exposure to HV by, e.g., blood
transfusi on, organ transplant, exchange of body fluids, bites,
accidental needle stick, or 15 exposure to patient blood during surgery.
For these purposes, the conpounds of the present invention may be
adm ni stered orally, parenteral 'y (including subcutanggfis injections,
i ntravenous, intranuscular, intrasternal injection or ZODE f usi on

techni ques), by inhalation spray, or rectally, in doqg@- uni t
formul ati ons contai ni ng conventi onal non-t oxi c

pharmaceutical | y-acceptabl e carriers, adj uvants and vehgcl ¢

Thus, in accordance with the present 25 invention there ijsg{u t her _provi ded
a nethod of treating and a pharnaceutical conposition]f

H V infection and AIDS. The treatnent invol ves admi ni {

patient in need of such treatnent a phar maceuti cal conpdfsi

conprising a pharmaceutical 30 carrier and a therapeutical |}
anount of a conpo the present|invention, or a
phar maceuti cal | yjacce e salt g hereof.
- 65 - reqe] phar maceuti cdl conpositions

formof orally-adMNni € SUSpensrons or tabl ets; nk
sterile injectabl e pr¢parattorms; ffor exanple, as sterile |njectabMN
aqueous or 5 ol eagen

susp§n5|ons or suppositories.
adm nistered orally a

according to technigq

formul ati on and ma « ocrystal line cellul osef 18

bul k, alginic acid or|sof te as a suspendi ng

nethylcellulose as a (0 nhancef and sweetners/flfavori ng agents
known in the aft. el easg tabl ets, these conpositions

may contain nicrogrysté* di cal ci um 15 phoshatej stgrch,
magnesi um st earlat8 apgh | & and/ or ot her exci pi entfsg ders,

ext enders, di 8i n[&gr & ents and | ubricants knojy z@tthe art.
Wien adni ni st efedzby| na&al % i nhal ation, the posi tions
are prepared aqcoodi hg 2 gpes jwel | -known in the

phar maceut i cal £57 nu hy e prepared as solutlons in saline,

enpl oyi ng benzyl alco
pronoters to enhance &
sol ubilizing or dispersin
i nj ect abl e solgHyi ons or/s

tall e preservativeg, absorpti-on
iJity, fluorocarbons, gnd7or} other 25
kn inthe art. €Sy The
ns may be formnul at ed |actor]ding to

known art, using suit@ble -toxic, parenterally-acceptdgole diluents
or sol ven€§)| such as: , 1, 3-butanedi ol , water, i nger's
i de sol ution, or suitabje dispersing

sol uti on or igtonic sodi ¢

or wetting an uspendi fg nts, such as sterile, blangdeggixed oils,

i ncl udi ng - 66- “Eé%thetic nmono-
or diglycerides, and fatty| acids i ncl uding ol ei ¢ acid.

When rectally adm ni stered®in the form of suppositories, these
conpositions may be prepared by m xing the drug with a suitable
non-irritating exci pi ent, such as cocoa .butter, synthetic glyceride
esters or pol yethylene glycols, which are solid at ordi nary
tenperatures, but liquidify and/or dissolve in the rectal cavity to

rel ease the drug. 10 Dosage | evels of the order of 0.02 to 5.0 or
10.0 grams-per-day are useful in the treatnent or prevention of the
above-indi cated conditions, with oral doses two-to-five times higher.

For exanple, infection by HV is effectively treated by the
adm ni stration of 15 from 10 to 50 mlligranms of the conpound per kil ogram

of body weight fromone to three tines per day. It w || be understood,
however, that the specific dose | evel and frequency of dosage for any
particular patient may be varied and will depend upon a variety of 20

factors |nclud|ng the act|V|ty of the speC|f|c conpound enployed the

I T 1 o, N 1 T o, 2 1. o b1 [T



To a cold (O[err]C) solution of nethylene 10 chloride (30 m ) containing

2(R) - hydroxy-1(S) - am noi ndane (750 ng, 5.0 mmol) and triethylam ne (606
ng, 6.0 mol) was added a sol ution of hydroci nnanoyl chl oride (843 ny,
5.0 nmol) in 5 mM of nmethylene chloride. After 2 hr the reaction was

poured into a 15 separatory funnel containing 50 mM of nethylene

chl oride and washed with 10%citric acid solution (2 x 30 m). The
organic layer was dried, filtered and ¥8ncentrated to afford a white
solid. 20 Step 2: Preparation of N-(2(R)-hydroxy-I1(S)-indan-

N. O-i sopropyl i dene-yl) - 3-phenyl - pr opaneam de The crude white
solid fromstep 1 above wasgpner di ssol ved bQM@ﬁ!A% gf methylene chloride
and 5 m of di et hoxypropane was added ol 3 by tpre—age on of 25
100 ng of p-tolueneg stirred pt room
tenperature for 18 ory funngl and
washed wi th saturatev The of ganic

layer was dri ed, VdNOA¢ an oil hich 30
was chr omat ogr aphed (Si O2, an pi | whi ch
eventual ly crystallized. ~]- 69 -
Step 3: Preparation of N

N, O i sopropylidene-yl)-2(S) - FTent -4- enTeam' de

To a solution of N(2(R)-hyg

N, O- i sopr opyl i dene-yl ) - 3-ghen de (1.03 gm 2.9 ) in 20

m of THF cool ed to -78[er|rR n-Bull (2.5M] 1.40 m} 3.5
mmol ). After 20 mn, allyl .48 gm .9 nml}) was added, the
reacti on was stirred at *78[err]C#Hof f§ hr and then 30 m ‘of |saturated
10 NHerr]d solution was added to queng¢hit hanePection. JThe rieacti on was
diluted with 50 M of watdr, Extradte dtate (2x 50 m),

t he organi c phase was épd w tjR4sh] ti &pC('5q nD)GITAlr i ed
filtered and concentrated o pffordq th : SPEGRPE: rjudeuppPuiuct
was purified on silica gel {o© &Mor.d itle conpgund. Step 2

Preparation of N (2(R)-hydrgxy=—t5 .
N, O-i sopropylidene-yl)-2(9$) -phenyl et -
(4(RS). 5-di hydroxy) - pent aj&any de |[R49
N (2(R) - hydroxy-1(S)-
i ndan- N, O-i sopropyl i dene-yl ),- 2(S) - phbayde ealp de

dissolved in 40 mM of a 9 1 m'xture Of acet ope/ watef was added 0.8 ni

of a 60% sol ution of 25 hyI ho - N-oxi ge in water fol jowed by
4-m  of a25%so|ut| umﬁet oxide in t-BupH. Afte 18 hr.
excess solid sodi um bi sul B@ E@ﬂad { he reacti pn was sffirred for 2

W (2.2 mjol) of

=
P

hr and then filtered thro ltrate S
concentrated, 30 diluted w 56— wi th neghyl ene
chlorlde(2X50 m), the ani c ilteredjand
concentrated to give the product ap a |fpa
- 70 - Step 5: Prepaf&jon of |R64|2 ¥droxy | (S)}indan-
N, O i sopropyl i dene-yl) - 2( ByHdhenyl
4(RS) - hydr oxy- 5- net hanesul f ity VBOT -
To 200 ng (0.527
| (S)-indan-N, O i sgp
(4(RS), 5-di hydro nmet hyl ene chl ori de
at Oferr]C was adg i ng, 0.58 mmol), followed by

50 ng, 0.579 mmol ). After 4 hr the reaction
was wor ked up by'GN@&hi ng WGNDALO% citric acid solution (2 X 50 m)
and the organi c phase was dried, filtered and concentrated to afford the
nononesyl ate as a m xture of al cNBIQR ART Step 6: Preparation of
N -t-butyl-N Boc-4(R)- hydr oxy- L- prol i neam de .

To a solution of N Boc-4(R)-hydroxy lﬁ (2.00 g) in DMF (20 nli)
cooled to O[err]C was added EDC 20 ﬁ _8§ g), HOBt (1.401 g), tert butyl
amne (1.09 ni) and triethylamiMe (Z. 41 nL). After 18 h the reaction

m xture was diluted with ethyl acetate (150 nL) and washed with 10%
HCl, saturated NaHCO3, water and brine. The solution was then dried
over MgSO err] and 25 concentrated to afford a white solid. Step 7:
Preparation of N -t-butyl-N Boc-4(S)-phenoxy- L- prol i neam de
To a solution of N -t-butyl-NBoc-4(R)- 30 hydroxy-L-prolineamde (0.6 Q)

in THF (5 nm.) was added phenol (0.295 g), triphenyl phosphine (0.824 Q)
and t hen di et hyl azo- di carboxyl ate (0.495 nlL) dropw se. The reaction
mxture stirred for 24 h at anbi ent

— M N 1 o N Y e T T T 1 .. VA Y.V Y N 1
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phenylnethyl

N, t-butyl -
aci d salt
-73-

4(S) - hydr oxy-5- (I -
napht hyl oxy- prol i neami.d) yl) - pent aneani de 30

4(S) - 2- napht hyl oxy-
Fol | owi ng substantially the same procedure

f or

(N -t-butyl -

for synthesizing N-t-butyl -
trifluoroacetic acid salt as outlined in Exanple
but substituting 2-naphthol

4(S) - 2-
Step 1 : Preparatio
L-prolineam de trifluoro

4(S) - phenoxy- L-proline- am de
1, Steps 6 throug
used therein, the

n of
acetic

h 8,

t he phfézgl
2- napht hyl oxy proline 5 am de was produc
N (2(R)-hydroxy-1(S)-indanyl) -
2(R) - phenyl net hyl - 4(S) - hydr oxy-5-(l-(N -
t-butyl -4(S)-2-napht hyl oxy-prolineamd)yl) - pent aneam de
The title conpound was produced by foll ow ng substantially the sanme
procedure outlined in Exanple 1, Steps 9 and 10, but substituting

Step 2: Preparation of

10

N-t-butyl-4(S)-2- napht hyl oxy-Q_Rl\ERGM neami dé’WﬁM‘@&HHCfLu‘_au d salt
15 for the N-t-butyl-4(S)- - %‘wec rlfdo oacetiE acid
salt used in step 9 ther : : XKAMPLE 3 20
Preparation of N-(2(R)-hydresyr|(S]- 129

phenyl met hyl - 4('S) - hydr oxy- 5-(én -

napht hyl oxy- prol i neam d) yl) - pent rRaHm de rationjof
N-t-butyl-4(S)-I-napht hyl oxy- 25 - i fl uorgacetic
acid salt Fol | owi ng *yb@.}@‘n I bcedur e for
synt hesi zing N-t-butyl-4(S)-phenoxy=-l=pra g fl uorogcetic
acid salt as outl.ined in Exanple 1, $rend K t hrough 8, put subgtituting
1-napht hol for 30 the phenol used er ei rjra4ihe I-naph't hyl oxly proli pe

am de was produced. -74- Step
2: Preparation of N-(2(R)- hydr oxy 16 ﬁdbdanJJ" - '

2(R) - phenyl net hyl - 4(S) - hydr oxy- 5-&l= - — |

t-butyl -4(S)-2-napht hyl oxy-proli i d) yl )R'a Nt apeany deyciTaL
The title conpound. was produced ol | oW Ng oceduT OECQNE | NOUTRUT
Exanple 1, Steps 9 and 10, but b tOFT {9 108 ?
N-t - but yl - 4( S) vikandp VL OX Y FproH-RepH N ptic acfd salt
for the Nt- -VD§ -Bdhenody-1- prolfi ngdnpjde tdic cetic fcid 10
salt used in 34 ~ R17 R49 E 4 Preparation
of N-(2(R)-hydro S)-in | ) -RER) -

phenyl met hyl - 4(S) - | oxy-5 = 3(6) SOYTHT - .

car boxam do) - (4aS, g'%’*- deca 55 ll?é)l sbqv'w}?%ﬁ ne;ty ) - pent anpam de Step
| - Preparation of dihydro-5(S)- ([{T-jout yl[dmr] yl

) oxynet hyl ) - 3( R) phenyl nmet hyl - R31 R63 2 i) A
solution of |ithiumdiisopropylaridd (LD las addi tion
1.55 m of n-BuLi (2.5M 25 in hexafer—to— M

di i sopropyl am ne in 10 m of ; at £ 5 a

sol ution of dihydro-5-(S)-((tlghyt y! di

3(2H)-furanone (1.38 g, 3.89 mol}) ijn 5 1 A“er an
additional 30 mnutes of stirring;]| mol ) was
added and stirring was continu

reacti on was quenched with ‘ ~t acid
solution. The.sol ution wag - 75 -

extracted with ethyl'#cety 1) which was backwashed with

filtered and concent rqt ed

brine, dried, to aff,cHd an oil. The product
was purified by chr omat ¥§N2Bhy ( IWNPA 20% Et OdmgHexane) to afford the
title conpound. Step 2: Preparation of dihydro-5(S)-(hydroxy-

met hyl ) - 3(R) - phenyl net hyl - 3(2H) - f uranone 10
di hydro-5(S)-((t-butyl di phenyl-- silyl

) oxynet hyl ) - 3( R) phenyl net hyl - 3( 2H) - f ur anorElG1440 m of acetonitrile was
added 1.34 m of a 49% aqueous HF solufton. After 18 hr at room

tenperature the reacti on was concentrated to dryness and the residue 15

To 5.26 g of

was partitioned between water (50 m’) and ethyl acetate (50 mM). The
organic | ayer was washed with brine, dried filtered and concentrated to
afford the product as atan solid (np 69-72[err]C). 20 Step 3:
Preparati on of dihydro-5(S)-((nethane- _

sul fonyl ) oxynet hyl ) - 3(R) phenyl met hyl -3 (2H) - furanone

To a solution of 2.93 g (14 mol ) of

di hydro-5(S) - (hydroxymet hyl ) - 3(R) - phenyl net hyl -
nmet hyl ene chloride cooled to O[err]C was added
15 6 mol ) followed by the

A= o~ AL 2 [

3(2H)-fur 25 anone in
triethylamne (1.98m,
add| t| on of et hanesul fonyl chI oride (1.20

o, .



-77- . tenperature, 1 nl of methanol was added to the reaction and
after 1 hour the solution was evaporated to dryness. The residue was
partitioned between saturated NH[ err] Cl solution (ag) and washed with
et hyl acetate which was dried, filtered and concentrated to give an oil
whi ch was a m xture of product and the furanone starting material. This
mat erial was carried on crude into the next reaction. 10 Step 6:
Preparati on of N (2(R)-hydroxy-I(S)-indarg/b) -

2(R) - phenyl net hyl - 4(S) - (t-butyl di met hyl -

si Iyl oxy-5-(2-(3(S)-N -(t-butyl carboxam do)-

(4aS, 8aS) - decahydr oi soqui nol |v §) yl ) vop Pent a 1 de 19
The crude product of step jbove, i Pved in m of al ong
with 47 ng (0.246 mo EDC, 33 ng Q. 246jmmol ) of} HOBT anyl 37 ng of
' 2(R) - hydroxy-1(S)-am The pH of | Rhg sol §ition 2 s adj dto
8.5-9.0 with triethyl after 18 | " fhourg it wagiam)hed(upo
concentrating to dryn SSO|VI ng TS r ue in % aq. s4ric acid
sol ution and was pi-tPr—thelatreQus iy ef¥yl acef ateropTh
organi c |l ayer was dr it gred and c rat | tant oil
was chromat ogr aphed Et A exane)lrt o yiel e ti
conpound. St ef 12 £oarkt i on .o @o xy- | @@} i ndqd -
2(R) phenyl et hyl - Qé ‘ é(2-( 1%@0 b e Wé-

- (t-butyl carboxan ¢arS, BaS) - decahydro- ' I
i soqw nol i ne) yl ) - per=agu@mn de — GND The producf{ frjom stfep P,
.above, was dissol ved ' rR| -78Ra4 in1
‘m of THE and 1 m of a 1M sol ution of tetrabutyl ammpni um fl dori gle in
THF was added. After 18 hr at roomtenperature the reacti on was dil uted

with 20 m of saturat N
extracted into et
to give a foam T
pl ate (0.5 nm| 189
t he usual manner
EXAMPLE 5 =Yal TE-THN s ¥ (1) - | ndan { VD -
phenyl met hyl - 4¢ AT 1 Rar bhox=—1+5-—
am do) - (4aS, 8a% < i :

Prepar ati on @

&Qean de tegp :
° R17 R4
si |yl oxy) nmet 8 Lpyrdr ol i dl e

A sol ution of *+ VMIDBOT - *
silyl oxy) met hyl) - N- BOC 2-pyrrolidinone (400 , 1.26 ol ) in 2*m of
THE was added to a preeo®Ned (-78[err]C) —I1eN ol uti onfof |lithifum
hexanet hyl disilazide (1.3 m) in 25 5 mM of THF. After 4%rsijn, OjRe3 i of
benzyl brom de @O0stirring|was| coni nupd.
After 5 hthe re 3 g into a separat ry
funnel containing @|mM of an aqueous 1} citric sol ne pqueous
| ayer was extract|eld® BO 30 ml Et OAg)16S as backwagie Wlthgsb i ne
(50 m) drie D e oil. The rfesi flue was

chromat ogr apheg - aafford_t pJQ&HL_ as an
-‘ U

NaHCO[ err] sol utio¥®Paq) and {hepgsgsduct 5 was
te whi ch waspe¥FRed, filtered and concéntrated
ultant mater|®&r was dhr omat ogr ppngd onfa pr ep

CHCl[err]) a he ti|tl e produfkieiisol af aee in

oil. 1997
-79 - Stepl2:

phenyl met hyl - o) QfLAD)196
5(S)-((t-but | - N-BO§“2- 5

pyrrolidinone ilo 3 P\ lded
48% HF in water. After_|3 hr at room tenpe ature the reaction was
concentrated to dryness- SNPand diluted wi th™=0GNP of an aqueous 10%

NaHCO[ err] solution. This was extracted with EtOAc (2 X 30 m), 10 dried
filtered and concentrated to afford the crude pr oduct . Step 3:
Preparation of 5(S)-(methanesul fonyl oxy)- _

net hyl - 3(R) - phenyl net hyl - 2- pyrrol i di none 1F: To a solution of the
crude product from Step 2, in5m of—F@ﬁgene chloride cooled to OC
was added triethylamne (42 ng, 0.41 mol) and nethane- sul f onyl
chloride (47 ng, 0.41 mmuol). The reaction was slowy allowed to warmto -
roomtenperature and was 20 stirred for 18 hr after which tine it was
diluted with .30 m of methylene chloride, washed with 30 m of 10%
citric acid solution, dried filtered and concentrated to afford the
product as an oil. 25 Step 4: Preparati on of

5(8)-(2-(3(S)-N-(t-butylcar-
boxam do) - ( 4as, 8aS) (decahydr oi soqw no! | ne)

I T Y —~ 7 r— . I T 1 o o — o I T



met hyl-ene chl ori de and washing the organics with sat urated agueous
amoni um chl ori de solution. The organi ¢ phase was dried, filtered and
concentrated and t he resi due was chromat ographed to afford the title 20
conpound as a foam Step 8: Preparation of

N (2(R) - hydroxy-1(S)-indanyl) -

2(R) - phenyl net hyl - 4(S) - hydr oxy-5-(2-(3(S) -

N - (t-butyl carboxam do) - (4aS, 8aS) -decahydg- 25

i sogui nol i ne)yl)-pentaneam de To a solution of the product of
step 7, above, (180 ng, 0.28 mmol) in 5 nm of nethylene chl ori de
cooled to O[err]C was added 1 m of trifluoro- acetic acid. After 4 hr
the reaction was worked up by 30 concentrating to dryness and the residue
was di ssol ved in 50 mM of nethylene chloride and washed with 10%

- aqueous Nae\ﬁ.ﬁér] sol

concentr at giqe t
-82 - solid which
MeOH CH err]C [err])
EXAMPLE 6 5 Pr epar &
phenyl met hyl - 4('S) - hydr
(S)-N -(t-butyl carboxa
Enpl oyi ng substanti al |
substituting N-t-butyl
4(S) - phenoxy- L-prol i ndg
was obtai ned. 15
N'-(N-(2-pyridyl)-valy
met hyl - 4(S) - hydr ox§- 5-]
am do) - (4aS, 8aS) -d &
Enpl oyi ng substanti al |
substituting N 2-pyric
used in step 6 the
EXAMPLE 8 Pr epar g
phenyl met hyl - 4('S) - hydr
phenyl - pr opi onam de) ar
substantially the sang

N-t - but yl - phenyl -
- 83 - L- prol i near
obt ai ned.

N- (4(S) -3, 4-di hydro-1

t hi opyranyl) - 2(R) - ghee
(3(S)-N -(t-butyl carbg

ution. The organic |layer was dried, filtered and

he product as a

was chromat ogr aphed (Si qeLr
to afford the title Gurid, np = 92-95[err].

tion of N (2(R)-hydregy-1(S)-indanyl)-2(R)-

- (4- car bebghzy/l oxy- 2-

20k —— -
—

mi do) \pll\per'a'n-rﬁyl ) ~pentameamni-de VMID(FIG.3)

y the sane pr9c qre 10 used in Exanple 1, but

-4- CBZ- pi pgf azi ne- 2( S) - car boxam de for N-t-butyl -
ani de used ip IDTOR(FIG 4 ARG KN

Preparati on of'
1)-2(R) - phenyf- !
(2-(3(S)-(N;-f-butyl carbox-
ydroi soqui ngl § n¢) yl ) pentane- 20 am de
y the sane prjocgdure used in Exanple 4, but
yl - ‘val iyne for the 2(R)-hydroxy-I(S)am noi ndane
rein, the titjl e, conpound was obtai ned. 25
tion of N-(2(JR+rhydroxy-I(S)-indanyl)-2(R)-
oxy-5-(2(S)1(N -t-butyl-3- 30
1 no) - pent anggmi,de
procedure ;
al ani ne am,d
ide used in/step 9 therein,
< EXAMPLE 9 5

Enpl oyi ng

;used in Exanple 1, but substituting

for the N -t-butyl-4(S)-phenoxy-

the title conmpound i s
Preparation of

2, 2- di gebbenzo-

-4(S) hydr oxy- 5- ( 2-

xam do) - (4aS, 8aS) - decahydr o-
i sogui noline)yl)-pgnyg 8 ' ot
13

N-(4(S)-3, 4-di hydro-1 Hg 10 11 12 14 15 16 17
benzot hi opyranyl ) -2(R) - phenyl net hyl -4(S) -

hydr oxy-5-(2-(3(S)-t-butyl carboxani do) - (4aST E (NS)

8aS) - decahydr oi sogui nol i ne) yl ) - pent aneam de M Enpl oyi ng

substantially the same procedure
4(S) - am no- 3, 4- di hydr o-| H benzot hi opyr

am noi ndane used in step 6 therein, the tit

Step 2: Preparation of N (4(S)-3,4-di hydro-IH 2, 2-
di oxobenzot hi opyranyl ) - 2( R) - phenyl net hyl -

4(S) - hydr oxy-5-(2-(3(S)-t-butyl carboxam do) -

used in Exanple 4 but substituting
he 2(R)-hydroxy-1(S)-
nd i s obtained. 20

(4aS, 8aS) - decahydr oi soqui nol i ne)yl ) - pent ane- 25 am de
The conpound fromstep 1 above is dissol ved ina l:1 mxture of
met hanol and water. To. this.is added 10 eq. of OXONE and the reaction

is stirred at room tenperature. Wen the reaction is conplete, it is
30 concentrated to dryness; water is added and éxtracted- “with ethyl
acetate which is dried, filtered and concentrated to give the title
conpound. - 84- :

EXAMPLE 10 Preparation of N (4(S)-3,4-di hydro-IH 2, 2-di oxobenzo-

t hi opyranyl) - 2(R) - phenyl met hyl - 4( S) - hydr oxy-5-(1-

‘(4- car bobenzyl oxy-2(S)-N -(t-butyl carboxam do) -

pi perazi nyl)) - pent aneam de Step 1: Preparation of
di hydro-5(S)-(1-(4-carbo-

benzyl oxy-2(S)-N -(t-butyl carboxam do)- 10

pi perazi nyl ) met hyl ) - 3(R) - phenyl net hyl - 3( 2H) -

Enpl oyi ng subst@ntially t he sane procedure

f uranone
used |n Exarrpl e 4 step 4 but

7 1



T ) .
- g6~ Step 5 : Preparation of N-(4(S)-3,4-dihydro-IH 2, 2-

di oxobenzot hi opyr anyl ) - 2( R) - phenyl net hyl -

4(S) - hydr oxy-5-(1-(4-carbobenzyl oxy-2(S)-N -

(t-butyl car boxam do) - pi perazi nyl )) - pent ane3 am de

- The conpound from step 4 above is dissolved ina 1:1 mxture of nethanol

and water. To this is , added 10 of . OXONE and t he ion.i.s..sti
- at room t E¥pW i the g;rc%treﬂ)rpggmg gt%t{eislgﬁnfesre s | 2P &ﬁ?&# go %in%alﬁtthé’ Gt
concentrat ed dryness. watgr i e r | : e
which is drié® poftes E%Pgﬁndﬁ"“i’li‘%%?g‘gnﬂ?g‘iqgﬁﬁﬁ% “Si?%‘ig?‘hﬁeg“ﬁ‘% eﬁ’tég"y el v
EXAMPLE 11 1 t 0N, Of. . _i :
((2- hydr oxy) g’t‘%%(sy%rﬂﬁg%?)wn@t y 3 %%sg)@?? gz)%{;)‘éénd(e(zlﬁ% ??a f%&tﬁﬁée) will bt (:ﬁ:—fhge,
(S)- N - (t-buipd e musie dettasabby 4 Faaby6l thoSorEich-R*C time delay.
ol i ne)yl ) pent aneam de 20 Step 1! Prepatation of
N (2(R) - hydr oxy- |A( fded etg® )b )provide a faster implementation of a differential flash analog to
2(R) - ((4-(2-allyloxy)phenyl)methyl)-4(S)- '
hydr oxy- 5- ( 2digitaBervettat (ADE) isdthant thojeasing the power proportionally.
(4aS, 8aS) - decahydr oi soqui nol i ne)yl)- 25 pent aneam de
To a solution of N-(2(R)-hydroxy-I(S)-indan-

1)-2(R) - ((4-hyd henyl ) met hvl ) - 4(S) - hydr oxy- 5- (2-
(309 1 buty SUMMARFORJHE BVENTION 2yt o1 5baui no- -
I 1) - pent ide in di i's _added. 6 . allyl 30 bronide and 6 eq
of " Cbai U car bon ks afdect o 46F grespat nveition 4 dplinla s 5 0rs A TaRlbes of

reactionis &{%(r}PLete t he precipitate is filtered off, the dioxane is
concent r at ed MEPINAEss and the residue is diluted with

- 87- wat er [ i ' T, gﬁw", S&el
dried, filtered ar‘fg&c%%cggé Qggs e%&% (t)]f g#%‘]%{;ecsjé{iﬁ%%ﬁo%’ro 5’2%8 SHegtaeg&g: heed
Preparation z (v mprising: a driver section including a
2Ry (4 ( 2SIt talBf Sl AL INDL) comprising e
4('S) - hydr oxy pair (& 6fisd chhnectedb wésidteralddders; a pair of positive phase voltage sources
am do) - (4aSs, gaS) - decahydr oi soqui nol i ne)yl) - pent aneam de 10
‘The jproduct temivceider the ®paind bostomdofsae! ofesdid pair of sexicheommected resistosrf ladders; a
p-toluenesul fonic acid is added and the reaction is cooled to -78[err]C.
Excess ozonepair of negatine phise ivoliagehsauimessreonnectednatithe top andobeftors of ghe other one
persists. The flask is purged with nitroqen to_renove 15 any,K ozone and

excess sodi unf sadmejiief spsies sonnectyl resistor ladderss pothrsaid pasitive ghasevalfagersorecs

t t d th t t ed .NgH | uti ' dded. T
ot hanol - ab Sud e veRlBe ¥PIAS, opie BBk & gnreaarasifish DC VO 1Al
id ' hed with et.hyl. tate which. i ' .
Concent rai cdeprparpriscEgt GG « scigh ShinCor Sbuftalzifts; o rEEftl Y sgnal

N- (2(R) - hydr gxy: .- 1 ndany! )= 2R . : : ; i
(4 ((2-hydr §§ yrfgeﬁ%&%/ ;I%E%y%?%e t{%vﬁe)n §57iss ﬁ‘%‘?gﬁ% resistors of said pair of series
5- (1- (4- car baBeRayddOxkistdr hadirs Choped YhtoambRwéring Ghput and a non-inverting input of
pi perazi nyl) - pentaneam de Enpl oyi ng substantially the sanme
prodecure 30y ive) donijaRdters] lailita Sdeosde tsettiong dhtpRfsRbf hsadd oseries string of
| (S)-indanyl)-2(R) -((4-hydroxyphenyl)nethyl)-4(S)- o
hydr oxy- 5- ( 1cbhpasitdrs beupladotoy séd Slecode bectiph cfar lpooviding a digital output; said high
- 88- am do) - pi perazi nyl ) - pent aneanm de for the N-(2(R) - . .
hydr oxy- | ( S) speedladiffiejentia Rinalggitordigital oppvestey (ARED hging-characterized by: an additional
4(S) - hydroxy-5-(2-(3(S)-t-butyl carbosani do) - (4aS, 8a9) -.de . . .
cahydr oi soquiDesitive Dhase ypiageaFuEFR GRINGElEd 1 Remiddle o?ﬁ@g oney of; $3id PR FFIES s

obt ai ned.

N-(2(R) - hydr &991_1@{% gqsmng?pslqré,( f,g)ic_l aﬁ!?t%nwﬁl‘p%s&i%e phaseP\r/o 81%5 %E){n%@ b%fing in phase

4-(2-(4- li.nyl ) et.hoxy. | - .. .
O NP A4, B it v e v
decahydr oi SO%UL&P'&??&E&L& to RERIdARCSM AL other one of said paitCofesedieb Ebhmited resistor
N (2(R) - hydroxy-1(S)-

iSn?gn%’g% S )2( ﬁ)lacgc{eft%h%ﬁ@cll Qd&“lgﬂhﬁﬂ%egﬁjﬁ&é(?ghésseg\(o%g&}fdﬁwMcin Sn phase with saj
-N - (t-butyl carboxam do) - (4aS, 8aS) - OET
decahydr oi soqui nol i ne)yl ) -pentaneam de in di oxane is REPMME\NI;SI’ .th

chl or-oet hyl norpholine and 6 eq of cesium carbonatk. | The reacti ongi

heated to 90[err] C. Wen the reaction is conplete, theZpTEE'B’p'W%t i

filtered off, 20 the dioxane is concentrated to dryneps}and ®he residu
is diluted with water which is washed with ethyl cetate. The organjc
phase is dried, filtered and concentrated to affotd the title-—conpaund.

25 Preparation of N (2(R)-hydroxy-I(S)-indanyl)-2(R)-

£ o~ f



%
pr ocddure of Bi gge, C F.; Hays, S.J.; Novak, P.M; Drumond, J.T.;
Johnson, G ; Bobovski, T.P. tetrahedron Lett. 1989, 30 5193; starting

W th 2(S)-piperazine- carboxylic acid. (see Felder, E.; Maffei, S.;
.Pietra, S.; Pitre, D.; Helv. Chim Acta 1960, 117, 888. 10 Step 3:

1[err] NMR (rata@om/bboutm:{leranqi)hasmg B4east Dhe disk smjace éorss_topng
4.38 (br m 1H), 3.96-3.92 (m 1H), 3.79 (br m 16 (dd, . J=13.
a

Preparation of N-t-butyl-4-(1, 1-dinethyl -

et hoxycar bonyl am no) - | - (phenyl met hyl car bonyl -

am no) pi perazi ne-2(S r boxam d 27. 16
Byt K

4- (1, 1- di nebEgpfve t’}gel SOPB‘F?énQPWe’EaH‘;/ ofpe fd'élgg?ﬁ r%t?ﬁ%éf a?%ﬁe

Too. Ssd'miif"?“ b fifirpaitidhgy Ropdlfe Bk SRS Sé&"%@f@g‘ e sechd B
t-butyl am n@o dydih@akdiy predé dﬂ'x?nga- fg&ﬁnur Sdfgﬁfg) eOfalhd e ﬁzm’ | e RAf ofTﬁ?d

reaction 20 ure vas st rre he reatlon vol unme was
concentrate eﬁ&w&ﬁi&dﬂﬁ%@@ﬁlﬂd{;@vm& t hen diluted with 600 nL of EtOAc
and washed wth IO[err] HO (2 X 75 nmL), saturated NaHCOJ err] (1 x 75
), water (3 XxAéfordingto ancttledaspeet Of the pfesenit)invetttionckhoreets ploSidedrd ldrivet!
25 concentrated to a solid. This solid was triturated wi th Et OAc:
hexane (1: 23ection foi & himhespeed diffeventihd andleg to digitalt doaventerd ADC)acomprising: e pair
sol i d; np 134-135[err]C. 30

04 FEB 1997of series connected resigtor ladders; St pair of positive phase: yaltage sources connected at
N-t - butyl -4- (1, 1- di met hyl -

et hoxycar bothg topi ans) botpz;na@_fuwgt spid pair of series conngcigd,Essistrgladders; a pair of

'To 1.20g (2.86 nmol) of N-t-butyl

g |m m;z) ;1y| ete ?gﬁgaﬁl{g? PhASA gﬁalgo)sa‘:;ce% Wﬁét%ﬁegtggglgﬂﬁouom of the other one of said -
i zi
was adgeg 182 IHQ?S‘F g?%ﬁqqﬁ?é?d(mfﬁ ot /BATEY: bt éﬂg POHlYeR Sﬁnvf)ﬁg Pk da?"f‘gé

h

Wt th 1. et nisaRvE piflse Hiitage soulidiheiuging o ﬁ%@?&ﬁ‘*’oﬁ?ﬁo vl “?ﬁ%ﬁf LI
duct : 10

p;nO lil(ii) as Q%cﬁgﬁﬁﬁ(l lgosmﬁ@hﬁ éggtﬁgé/lli%nnae%%d E;nfilh&le%f@aﬁ%detdf saiH‘Balr 6f

4H), 2. 10- 2gd3ies onnbdidd ré's&@r Iaﬁdex@ H);ald Tadditiosal pHsitiveJphase voltdpeadubce brmg in
Preparation of dihydro-5(S)-(4-(1

di met hyl et hpiase awito 8ait Paimen bosﬂi\&) ph‘dsé woltage sources, and an additional negative phase
but yl car boxam do) - pi per azi nyl ) met hyl ) - 3(R) -

phenyl net hyvelBig2§oufasr mrmaete&@o a middle of said othes oing tof saidopain of s&rips(@noesed
nol ) di hydro- éS -((trifluoronet hanesul fonyl)oxynet hyl) n(y@

pheny! net hyresetw Qrsasa;ded(lpmpl negative phase volfagel sousee bemg(le shlith epid
n-t-butyl-4-(l,1-di methyl et hoxy-

car bonyl ari B §F Bég‘ﬁﬁfleriémﬁ Sgh%ﬁrsBBSFS%bPéh gaid 36419@‘691 ipsitixe phgsenoligge source

: | d 53 m_ 0. 06

N NG| opr B i AAGRTAL negaeivE 358 FEHEe s hafine » predsiprgined second DC
di hyd 5 fl

eyl 5o 3¢ i 1&%&%"{}\1 o] Bl BlAFRch JMA Y. voltage value; said:predetermined sccond

conpl ete by yer chromat ography 30 (tlc) after 3.5 hours and was

concentrate to a hi ck oil. Trituration with Et OAc: hexanes (1: 2,
200m.) pr oviadeskdingMdl dtifl £dtied 28bdce bf R préseht @vestionn there is shosiied dedirecthe
oil was purified by flrash col um
92 - chacuerd storapehievick AfchudihpQ data cldmmeincontprisig: lat jeastesne d1slg nmdnmdtfor
elution 1:1, 2:1, 3:1to all EtOAc) to afford the title corgpound

ata; 5ragtsduqq;

and 4.4 Hz, mpagls nwueedzfoggnqmment agrges sgidgliskosurface rfPr mﬂmgz wriing @a%éo 5
and 8.9 Hz,

20 D et VST R o b e
1.29 P f 2 . - . - -
(t- bug §,| di %qrhgeggqm%W) arglctgi%t) fticl) %P%ﬁ?al sagnpie %11 & 1&%&& ﬂ(@u’ of series

gﬁt WLEJ Bgié%ﬁ{(fg%ﬁyéegﬁto?qgc}d)er%as%atp'of hosmve ghase voltage sources congect%doaét g 2@%0

mmol ) of di i i ers; a pair of negative
(11 o ot hal SERAICSE ple of said pals of solREREACARMRT SR} crs: @ peir of neg
car boxam do) - pi perazi nyl ) net hyl ) - 3(R) - phenyl net hyl -
di ssolved in 120 nL DME cooled to O[erf][C 201 BEB 1998le solution of 60 nL
of water and 1.512g (63.01 mmol ) of t hi umahydroqu . After 0.5 hours

t he reacti on was quenched with the pddrtiomof—10% HGl until pH 6 and
the solution was concentrated in vacuo}j .. The residue s dissolved in 50
m_ water and extracted 25 W|th EtOAc (4 X 75 m_) and the organlc Iayers

T 2 T T N F N N S T A —

(2H) - f ur anone




25 {m 2H), 3.22-3.19 (m 2H), 3.03-2.78 (m 8H), 2.62-2.58 (m 1H),
2.41-2.35 (m 2H), 2.04-2.02 (m IH), 1.57-1.50 (m 1H), 1.45 (s, 9H),
1.32 (s, 9H). 30 - 95 - Step
9: Preparati on of N (2(R)-hydroxy-I(S)-iadanyl)-

. 2(R) - phenyl et hyl - 4('S) - (hydroxy)-5-(1-(2(9)-

-’?—IE)( '[Zlblii%l fg&g@ﬁ?&g)s@ﬂiﬁ Ecg%lyq&gtf ﬁ{%;;%{,‘ and bottom of the othern?)n% of said pair of

|(ELS% '1' Edgp%ﬂé(g%) hen :rrret df%% g,'}g o ﬁoaxflvé phase voltage source and said

ot byl one. o AEBRHEEE rV@W%&W RLEY xgg“e%ﬁf"%ﬁ 5RC e Aallls; Bid o,
2,6-1utidi n%dﬁ{lf&nﬁpﬁ(ﬁl @%e voglrgse(&u}&cboﬁﬁé&te% 4 hiidded by éasid oyé bt bil&leﬂaﬁ- of

over 5 the reaction was quenched

HA (80 nl) I Qackleh)Wasd addifonal pbéitive afia &&&wib
sat ur at ed Nasﬁfcll) ; %Ed{e?g%ﬁ z:lLSeso |a aNaHCC][ erpr] lun?%epH 8§e The aqggigugl

llayer was t hypase w1thﬁ§aid Eﬂi‘ pokitie phadcvdlthgs sduiiesyland anchdtitionalbondpatieel phase
organic layers were washed with water (1 x 50 nl), brine (1 x 75 n.),
dried over NpRagesoyrcaonttedetot a atiddle of saidT otber o dﬂsaid\@aumfrsetlbedomwd
col um chr omat ogr aphy (120 20 x 150 nm col unm, gradient el ution

CH err] O [ emegistoriidders; said additional aegativei nhaswmpléage] sourgecheing; imphase with said

i ncreasi ng net hanol 2% 3% 4% 5[err 6% to Thi s I‘OVI ded
the title panmfdmgtw%mhﬁoemt%ge Fgmﬁs 0 A HQW&QSA‘@%?) Mhiase vela ed%{eéa
8 7.53 (s, 1H), 729709 J=8.3 4

J=8.2 and 4.and said ﬁﬂdltlj?rlal aﬂﬂe (Pg'gge yolsa haying 2 I’rFﬁiﬁﬁg"“H“%% ‘ng"é?g DC

575071, 60 ( piblige Hiaftes A brgerefingic Zsec%néébczﬁlfaga e, Bty bile it E)sgig
fm961-H) 5 ‘fﬁfs%é‘%f&?’h%fé%%ra 'on %S'al@g(R) hydr oxy- I (S)-i ndanyl ) -

2(R) - phenyl net hyl - 4('S) - hydr oxy-5- (1- (4-(3-

pyridyl methyl)-2(S)-N -(t-butyl carboxam do) -

pi perazi nyl)) - pent aneam de To 10.0g (0.019 nol) of

N (2(R) - hydroxy-1(S)-

i ndanyl ) -2(R) - phenyl net hyl - 4(S) - hydroxy) -5- (I (-2(S)-N

(t-butyl car boxam do) - pi per azi nyl ) - pent aneam de and 3.45g (0.021 nol) of
3-picolyl chloride dissolved in 40 nm. of DMF was added 5.85 nL (O. 042
nmol ) of 10 triethylamne. After 3 hours an additional 0.313g of

3-picolyl chloride was added. After an additional 2 hours the reaction
was diluted with 400 nL of EtOAc and washed with water (3 x 75 nL),
brine (1 x 100 nL), ~ dried over MgSO err] and concentrated. The residue
was triturated with 30 nL of EtQAc and the resulting white

precipitate was col l'ected. Further recrystallization from Et CAc provi ded
the title product (np 167.5-168[err]C). EXAVPLE
16 20 Enpl oyi ng substantially the same procedure as

described in Exanple 15, but treating the N-(2(R)-
hydr oxy-1(S)-indanyl)-2(R)-phenyl net hyl -4(S) - hydr oxy- 5-
(1-(2(S)-N -(t-butyl carboxam do) - pi perazi nyl))-pentane- 25 am de used

therein (conpound (i) below) wth the al kyl ating agent (ii) indicated
bel ow i n place of the 3-picolyl chloride used in Step 10 therein, the
foll ow ng products defined by formula (iii) were made: 30
-97 - 5 [err] 10 15 20 oH 25 30
- 98 - [err] 5 CH3CH2- 10
[err] [err] 15 20 Boc 30
REPLACEMENT SHEET
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- 99- 5 [err] 10 15 20

CHerr]QCHerr]CHerr]O[err]-CH2CH2- 25 30

'REPLACEMVENT SHEET -100- R err]

X 5 5 10 15 [err] 20 25

IEXAMPLE 17 Preparation-of dihydro-5(§)-(tert-butyldinethylsilyl-

.oxyrret hyl ) - 3(2H) - f uranone 30 To a solution of 3.00g (25.8 mmol) of

di hydr o- 5(9S) - (hydroxynet hyl)-2(3H)-furanone dissolved in 25 nL of

di chl oronet hane wag %&M&él‘,@ £He! dr&king i M dazole and then 4.67g
(31.0 mmol ) of tert but y1 - - 101

- dinmethylsilyl chloride. The reaction stirred at room t enperature

for 8 hours and was qu&?%hgéﬂﬁl ﬁn%nﬁion tds@éhneﬂlmfhetnéxaboe‘ewasud
concentrated to an,oil

t he | ut with 1 f et
wthoss o S diects, ond, etvRbfRets PaY (Regt e Fhaeksfapa T
10 nL), and brinéhel ﬂol:l](bwﬂh)g dbtaeﬂlededesk@ﬁtﬁtlonaoﬂ thecepneferrdd The
resi due was puri 4
gradi ent el uti onreh‘%%dﬁeée{lrﬁlbe t%l g’é?%’?g{ hyliu&%?étég gﬂ%ﬁ% the
product 10 as a dresrings,. Where_l_ Rfr] NMR (300 MHz, CDCl[err]) 8 4.68-4.60

(m 1H), 3.89 (dd, J33and113|—|z 1H), 371(dd J=3.2 and 5411.3
Hz,IH),271245(m2 235 16 1

1 H) 2 25 (0 2 2502 e B and BloR: atepeti peo atS

t eaches t he ptioraigal ehigK ﬁitee pemisedy ing viene i present hinvanpien;

provi ded for the purpose of illustration, it wi || be understood that
the practice of the invention 20 enctonpasses all of the usual variations,
adapt ati ons, or mMFG. atisrs, bheckohbagkami hliwstsabbegot daba

fol | owing -cl ai 5 cRAG IS &q"ﬁﬁ/é‘lﬂ'ﬁé st012§ge dJ.s}@Oflle of FIG, 1

-102- WHAT IS CLAINVED | S: npound of the, formula:

04 FEB 1997 5 inclyging am&.ﬁpeedmefemmal NRpa#eg; to dzgiLEalo

-S, or -NH 15 Rconvieydedg¥ athdlrésent kimventidhperr] and Rerr] are

i ndependent | y: 1) hydrogen, 2) -(err] alkyl
unsubstituted or substituted with one or nore of 20

a) - halo, ' FIth) 3 hislrsclyematic diagram tllusfratinal &oxy,

d) aryl unsubstgbiilemhlombsiidi st i dieterential anal e9eagg R of
Clerr]al kyl, hydroxy o é §;Sie E yel.ren ral anatog %\}ary or
-Wbenzyl , converter, wherein Wis -0- -S-, or -NH,

f) a 5-7 nenbered cycloalkyl group unsubstituted or
substituted with one . . re of :

-103- %II 4 Jhsal%?hematlc (ﬂDagram repﬁ.‘??exp&ﬁ;b%,of a

iii) derr] a_I.koh;tghorspeed differential angdleg o digital converyger in
het er ocycl e unsu O 4P u £i wi th one or nore
of hydroxy, (err]al %&Ita%q:e v né Ufiden J'on'onal |y substituted with

hydr oxy, or Boc, 10 h) -NH- COC[ err] al kyl,

0

i) - MG qqé]aﬁ'Mematlc diagram répresentation of an
-NH—SO[err]C[errLaI%%rary high speed giffereggléf]analog to digital

converter driver circuitry in accordance with the
invention; and

FIG. 6 is a graph illustrating differential voltage

REPLACEMENT SHEET|
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15 * 1)  -COOR, or M -((CHerr])mO)nR wherein m

is 2-5and nis zero, 1, 2 or 3, or 3) aryl,
:unsubstitut ed or substituted with one or nore of 20

- a) hal o, b) hydroxy, C© -NJerr] or -NR2,
| d) derr]alkyl, e) (err] 18l koxy, unsubstituted or 25
Esubstltuted vmth one or nore of -OH or C err] al koxy,

- f) -COOR 0 g ~ CNRerr], 30

h) -CHerr]NR err] CLAIMS - 104 -
CLMS i) -CH err] NHCR i) -CN,

k) CF[err]What is claimed is. 1) - NHCR, m aryl C[err]

al koxy to digital conRerter (ADCPEbRpFik

) bp( 0) Lory 4 bigh P difféioial analog to digial confiitr ADCHELADIRE, 1) -

Rierr] and R erq]qgas é&ub@hﬂadd ggeﬁbh\ieroftsérfwrcahﬂucteh tdaistor ladddrs:0aepuit Of
which Rierr] is attached a to 10 nenbered 15 nonocyclic or bicyclic

sat urated rppétiy phase wbltape sourceﬁ@bﬁna:te&l atf the ltep and rbogem o ondiof 3aid] pair Jof i s
attached and. from2 to 9 carbon atons, and is unsubstituted or

substi t ut edseridshconnected resiskpr laddemss @xpair df)negative plase vollage spureéskgonnected at
unsubstituted or substituted with . one or nore of

a) hal o, the top and bottom M)the othyer ook wf said pair of series conpgcted-yesistqr laddess; both 5
d) aryl, a 5-7 nenbered c cloglk yl %oup

unsubst i t ut éudcnosstu'@sphasetveétaﬁﬁ sonrge and said negative phase” voltage squpcg igeluding a
i) hal o, 30 droxy iii) (err]
al koxy, or predetermined first DC voh‘qg%) ' f) het erocycl e, or

(I:]) 10 5_ N R e.r "] a compargipr, F?"]“°3| Q&gREmELaA%MsE strlr%HgFIomngators a dlffeﬁsnual input

) N:i 808[[ Z; ; %%}ﬂéﬂlt’ respective celét)er ta%geggfe'ﬁr sre]nef 1'1:11 ef(i rFSIStors of said _?fll‘ of series

het erocycl e flor 1adi2§ ¥bupled mto an inverfih, d{Vaﬁidad Yba-inverting input of
wherein Wi goréue]gzlterc]iergs E)cr)vg or P and R2 c%n %e j oi ned toget rger pto

formw th thg ecuVerudnﬁmﬁarstgna\hlch R[err] is attached a 3 to 10 nenbered
15 nmonocyclic or bicyclic saturated ring system whi ch consists of the
ni trogen to whi ahdédode reection;adutputsccf, sfid ceries stringt of 8omparators atoupled atedsaide
or nore unsubstituted or substituted heteroatom sel ect ed from

1) -N 20 decodeRgetio for providing a digital output;

wherein Vis absent or -G Q_ or -SO[err]-Q, %lﬁ;'

defi ned. as abovéatﬂdllgMEWquiléferqnﬂiab analog to"digital converiero (ARG F?Fmgr agtraizad ¢
joined to R[berr] 25 and wherein Qis absent or -0-, -NR-, or
het erocycl eP¥ptional |y substituted with -derr] al kyl ,

2) - N

al kenyl , unsubs taPtadifléthnBr Pgi}{} %ﬁ?ﬁ"eﬂﬁmge source comecwdvﬁotahnggdlie qua?c{ ohe of
- 106- said pglr s‘ffb%l\gr es conpected res1st0f UL, | safd E?&lll@%e%%huveuﬁﬁ&gs%ﬁaﬁkEd

or
wherein p i §ofRE Yeink @ plase With sajd Rall' of E?)sm ?wse Qbltage soﬁ’{&ﬁ T AndPaif adli6mal
can be10|nedtoget 1? ?ormwt rogen to which Rerr] is

attached a %egawl:opma%ltsgk $6ure® raeﬁneétddcmoer nlidldly @f i saids athef ahed)frsaiagpalr of
system which consists of the nitrogen to which R err] is attached and

from 2 to 9 seda¢deonnatiedwesistor Mduders, tshid alditionalt megativenphase voltage souree beipgdnt o

a phenyl ring and the phenyl ring is unsubstituted or substituted with
one or nor e phaselwith said pai} of negative phase voltage gqurcqs[ bp# said RBs pdditional pos1t1vg)
hydr oxy, 4) Clerr] alky -NHR[ err] 20

wher ei n R[ eDhpses VOEAZH SQUES a%\ﬁ@mf Gddifieas! ng,alnl’vf phase voltage sourges having a
i ndependent from and not j cl e

R3 is 25 predeie)rmm $§ ‘f_élt@g? ]v,alue; said predeterm1)1ed secon%ﬁg ¥ ﬁta (3 vglue

zero through

J err] 4al ky ﬁg}lalﬁ gpne hal q_fz[sgdrpire @ihéfhﬁ?%i(ﬁt%ge %lalr Ogen 3)

Jerr] alkyl, 1OREPLACEMENT SHEET
3) C[err]-C[err] cycl oal kyl, optionally substituted ith

hydr oxy, 4) Cerr] -C[err] aryl, unsubstituted or |sybs2t 1998
with one or nore of 5 hal o, ()] hy gs0XY,

c) -NJerr] or -NRerr], r]aI kyl , )]
Cerr] al koxy, unsubstituted or substitutjed with one_or
nore of -OH o err f) - COOR,

g) -CHR[err], 15 -CH[err]NR[err]

0 i) -CH[err]NHCR j) - CN,

k) -CFlerr], 20 1) - NHCR, m aryl

- I B 1 N T 1 N RIFNe~SAEFE T =~



s
*

g|)ot ionally with one or nore of a)  hg LACEMENT SHEET

Cerr] alkyl, or c) Cerr] al kc
- 108 - Rlerr] is Hor aryl; Rl err] S
-W(CHerr])[err]-NRlerr]Rlerr] 5 wherein Wi< saéfﬁ‘ﬁﬁa@%
above, mis 2-5, and 1 R6 and Rf dre P se—
independent|y a) hydr ogen, B  derr] arkyr,

unsubstituted or, ﬁiﬁﬂséﬂe%&'td@ﬂeregual analog, to) dlgltaa]_?on%lrteq ((Arﬁ’C)d

i) derr] alkoxy -|||)
-NRferr], wherem said ,?osﬁ?/T% eprhhgéa aA@ HRegtivedphdse r\ﬁiﬁag@@guﬂc@é REhprise an emitter

together to forma b het er ocycl e, suc as

nmor phol i no, follower transistor driven byfdhnAeldilmﬁtw%rdd) two additional

het er oat ons sel ected from 0 20

-N-, -0-, -8:, AShighospeebdifferehtial dnakog to digital converter (ADChes e¢oieyt dhclaim 4
optionally substituted wth Cerr] alkyl, or

d) aromati &nctlmlesmd@(}‘cnuaeuhm fctrtltiaséhg)said emitter follower transistorsubst i t ut ed

wi th one or nore of Jerr] alkyl, or

ii) -NRlerrf; A hlgh speeel dlfferem{leamlogqtomg@quonyermr](m@ as recefedsnrlem 4nd
R6 and R7 . are defi ned that R6. or R err] are

not H or uniifhidesia, D cuyrent soureg ¢pup 8‘?“’30"3 rhained epjes ofj3aid smitten follower
|0Pdol yl, azgaxgl en%’f)pipb%vllﬁhﬂgnfﬂd B ﬁ% -“?%'[Clgfg“qﬁ&r]v err]vaxcl oa& kgald

S‘iggt ' tut edgi@dée&g;%@@skcﬁ&ﬁhgoltag&value Rerr] 5
wherein R e; iéer Cﬁ—’t[eed d]tf%érenﬂﬂ(agi[oﬁrtb] algstal coHvertﬁr (Aaj%) as rec1 ﬂ clalm 1

-CH(CH err]

i ndependent kgherein sa1d pos1ﬂi§e phlechnd néBAIWR Phase voltage sourceschﬁlane aﬁr emi‘t'tér
and R9 a) hydrogen, 15 b)

Cerr] alky folldmufmkistdﬂch'ﬁreﬁrby an AC current source and wheteis saitl prédbtovniihed fifst Or
nor e of 1) -NR[err] i) -OR
iii) -NHSO BQC yaltagervalud isyprovided by a first DC current source IREFdn8Ghit pledetesthinedr
-NHSO[ err] (di al kyl - am noaryl),

v) - CE[ er r] saRond DC voltage value is provided by m)sec@d?@pugpmource IREF/2.

0 25 %

viii) -CNR[6r r] A dnver sectt)on for a high speed dlffmtlaNRP:gpg Jto (qugnqhwm@rr (ADC)0
NH X)
-NHCR[ err], c%ﬂB’r“%‘Pﬁ Rlerr] is

:I'HI S S[_lEET HAS § %Eﬁl of series connected ’gssistﬁEﬁh&%D

110
-Cerr] alkyl, g pair of positive phase voltage soﬁ'}cg %ﬂﬂelt\:ﬁ_d at the top and lzﬂﬁfom of )OFer f ]

-heterocycle, or err

wherein n i 8,3id§afh ofl serfes®onRected resistor ladders; a pair of negative g tRtraes t h
1) -Cerr] alkyl, substltuted or 10
substi tut edc&nﬂebtedra@ thy top and bottom of the other one of said pair of serie§reémneofed aeyibtopr
het er ocycl e, or 1) aryl, unsubstituted or
subst i t ut edladders; bbth said positive phase voltage source and said deghtveplaskevoltage source
xi) -NR[err] Aflerr] wherein A[éBC]r Is a count er

i on, including a predetermined figsf ycrt{aewpluwmde. n Rlerr] and Rlerr] are
the sane or different, and are Clerr] al kyl _joined

t oget her directA§ agdditional positive phase voltage sourcg gppRegted . t? Me@j said one of
het er ocycl e addi ti

het er oat om S3ifl RAIL P SeLies ('@nnect@ res1stor tla?ddersn%a{épa&do tlona posyjjve_ se vojtage

aryl ,
“oP(0) (R eF
-O-C(err] ﬁl:é%ﬂvesggfﬁé lbitigeds it cithected to a mlddle of saxd otherOBfie Of sHH" Ealpfof

am ne or quaternar

- 0- (( CH[ er r kordsedonhedied rdsidtor Rdders, said addmonal negatlve phase v@ﬁéé&) {durtechéihy 3n
REPLACEMENT SHEET

XVii) -OC-Rphase with said pair of negative phase voltage sdiirces; both sald additional positive
Xviii) -OCGNHCH err]-heterocycle, or 5

-((CH err])merr])[err]CH err] or-((CH err]ynfers r* H;

wherein mand n are defined above, - 3)
-NR[err]Rerr] wherein Rlerr] and Rerr] are tl r“!ll lul above,
or 4) 15 vvher e defi ned

above; and Rierr] is 1) hydrogen 20" aryl,
unsubsti t ut ed_ or subetitut ed with one _ or nore of

ort]rﬁ gFlpf in phase with said Balr %smve phase vcbltage sources, ﬁ(n\ﬁ) an addltlonal. Vi)




NETT x) - CF3, B

xi) -A-SJerr]R xii) -OP(O (ORerr])PRERACEMENT SHEET
"xiii) -COR, b) - err] alkyl-NR2, or
.Cc) -0-CCerr]al kyl substituted wth 10 r ref o
“am ne or quaternary 12 amine or -OP{O (%%?F@rr],r
: 3) heterocycle, the ring or rings being ingubst i®edead orl

32? isfqieéu;ggpg?steh vo taGgeo source ean‘é;:) sgi@le(@it'iqnaélqggﬁgxq phase vchtage so@cg}%&iﬁk’ a o
Poce o o r] REssbtemEtie, sepapd PG, vpliege value; sat pRdetermined secorfl)DC voltage valuey
or guaternag ig rrTc}e[termi.]lqusecgrrld DC vﬁﬂg@?’ or -OP( 0)(05[ SrSr] )ylerr], or

O((CH err]) err|- e)
- 0- G 0- ((CHRger r |a) atioér dectlon $6r a high speed differentiaP\afalé® to/ digtabeorRerten(ADCYy @ i C
nme

or 7-10 nbered bicyclic carbocyclic ring, the

carbocycl i crédied freich@gmu8swherein waiddpesiti’Ophase and negative bphiaise ioddgeni sotircene
or nore of a) Rlerr], as defined above, b)

- CH er r] OR. comprise an emitter follower transistor driven by an AC currént3source. c)

-(CHerr]),NRlerr], Cferr]al kyl, pyridine, . .
0 8. A driver (ec@pq_l dory 3 Wpﬁfq@ml arlesg fq dlgltg]@qggvgrt:q; @&DC) a_s
R ot et oy Recited h clatim 11 imelodes D[ @ioph seipee BRI topmeteRIEY opFof B0 |

nore with R err.

0 10 enﬁ’trterdgollow'gg gaaigtp;s] @r@&%@ﬁﬁgﬁ{] &Fé%tewrb%l ﬂsltﬂ)& r%Ytlage value and

one or nore_of, am ne qr am ne,

“OP(O) (ORI eﬁlﬁp}?&%;ﬂﬂlnecﬂye%%ﬁﬂ Pt ¥oltage va!ug( (CH err])mOn[err]

0 15 e saide (iAo b dileectiahdl B phising!

f) - err]gél kﬁ_ hgﬁcetr?flzfésé sﬁ)rage deQi({eor a&%%]gr nmaceut i cal lglclzlgept abl e salt
thereof. 20 4 jeast éne QiskONBOMB fGCERAtIINEbouP aflaisPant NdV@gEhileast one didk
and R2 are joined-together to.formw th the nitrogen to which RL is
attached. a 3Jutfacelfor rdah;nonocyclic or bicyclic saturated ring

system whi ch consists of the 25 nitrogen to which RL is attached and from 2
to 9 carbon tahsdwer anedns mountedifer intavemdntoacressteaid disk eurfaget for reading and 1)

hydr oxy, 2) Clerr] alkyl unsubstituted or substituted with
one or nor e witirgpdata to said disk suyfaceiydr oxy, b) derr] alkoxy,
c) aryl,

. _ - 114 -

'd) a 5-7 nenber &8 _gx}qipg,amksugltg} sgpverter (ADC) coupled to S@,]és traasducer; apgaps for

i ith . . of . . . '
ﬁ;?gt It ut ed c\(,)\ﬁn\trertircl)gn %n%lalogisjgnah%glg%l, sample gﬁlru% 1(131clud1ng: a pa}riqf)se@fse?qqnec'tzad
al koxy, or . . iv) aryl, e) het er ocycl e, or
f) - NR[err] Fesiffor laddersg) 4 o] ) koxy, 0 4)
-NH-COC[ err] al kyl ... o - I $5
8) - NHSO[err iéCRaérr PT g?ﬁgtﬁre phase voltage Q)y;rces c_oweg%) a}t tgér\"fbpcarg ﬁétfdng)oﬂbhe o
-WCaryl, d pair of series connefled resistor laddBR¥ Qi phid\of Hegative phise vélfageNduiced’
. 20 R ersﬁ %ar% 0R[sgl;lr] are joined together I?lo for n%vm t t?ht he ni tgfogen
to whi ch R ebhdectd &t thatdieandbatdm of thensthbresrecofnmaitopaie bf series conmecteidcrgsikioc
saturated ring systemwhich consists of the nitrogen to which Rl is
attached, f laddets;ttwtB saidr positiveSphase veltagedsouree amd saish pegative ipbaset valtage spurce
substituted het er oat om sel ected from 1) - N
V-R err] including a predetermined first DC voltage value; and (o 30 wherein V
is absent or -CQ or -SO[err]-Q, Rlerr] is.defjned as
above for when Rbedditignal positive phase voltage $sgarse r?ﬂE’I‘Rthdr@rA é‘h‘&dlﬁoqﬂ ?ab‘f Q8% %o
R2, ) ) d wherein is .absent.or -0:, =NR .. or..
Firs . said pair OF Sergd ensbgRR eUROT JReRy @it adfiBigRl Bigityp phase voltage
-(err]al kyl N -, ceo | -
unsubst it ut éaurbc'g bseb%gs jn ﬁﬁsg 3v1&k said pair of posmvwltl% glg)glt%g,eagolﬁ?&ﬁé, and %15 additional
-S(O p-, i 1tabO 8bGHch PBnhetteddioPa mid@E of sall other one of s4id pair &f;
or 10 R ernre at%edp%sgr‘ﬁ gge 11?1'& ned t oget haer to formwi th the ni trogen
to whi ch R qefibs ténmctedClesidion 1didess, kRidRia&malndpatioc phdseCvoltag®odit€ peingGn
saturated ring system which consists of the nitrogen to which Rlerr] is
attached and from2 to 9 carbon atoms, in which The saturated-ring
systemis 15 fused to a phenyl ring and the phen_yll

greittuies e et el oo o TV

-NHR[ err], wherein R err] is defined as above for when R err]
i s independent from and not joined to R2. 3. A conpound

oy Nl_:, -~ 9 T oS . 1 M



X

15 4)  -NHCOJerr]alkyl, o [REPLACEMENT SHEET!

-NH-Cderr]al kyl, 6) -NH-Sqerr]err]al kyl, ~7)
-Waryl, or 20 8) -WCaryl, 0 mel[ an Wi
is -0-, -S-, or -NH; or Rlerr] and i%err] are joine ogzeil er 988forrr

with the nitrogen 25 to which Rerr] is attached a 3 to 1
nonocyclic or bicyclic saturated ring system which cofsists of the

17050 T bk ATl R e A O
V-Rerr]  phase voltage source and said additional negative Phase voltage source NGRS V
is absent or -CGQ or -SO[err]-@Q,

- 117 - predetermined seddnd’ DO Solthpki vidhek; aaidaprdetefminedRecond PO yoltdge value
i ndependent from and not joined to R2, and wherein Qis
‘absent or -éfpuals-dde-halfoof said predetermined finsttIdC voltageevabyet i onal |y substituted
wth 5 - err]al kyl, 2) -S(Oferr]-

wherei n p i¥).zeAdlirert aeceds storage device as gicited imclaimH3 whensnsaid positive phase
unsubstituted or substituted with one or nor e of a)
hydr oxy, ~and negatlve phasebw)oltage RpyIceseompgige an emitter follower trangx;stor driven by an
d err]al kyl d) Cerr] al koxy, unsubstituted or

substi t ut edA@lcl“ﬁreBﬁéo‘HFe ‘more of -OH or Cerr] al koxy,

8) “ONRerry £ %&t aceepy gpp]gk"%wchaL GelitelRh Kidih 16, cludesba_ DC pprent source
0023(50) (OR[ er ﬁie o) ?redetemuned ones of éaﬁd elr%}ﬁéo@é%ﬁwnslstgrsg f?rs pléqsré%mg)sald

REPL ACEVENT, re¥i¥tErinined first DC volta%ﬁ vall\ﬁ]and said predetegr(nmed se&glﬁ& Hc voltage ‘6alue5

4. A conpound according to erein:

Rlerr] and R2 are joined together to formw th the nitrogen to whi ch
Rlerr] is attached a 3 to 10 nenbered nonocyclic or bicyclic saturated
ring systemwhich consists of the nitrogen to which Rlerr] is attached
and from2 to 9 carbon atons, and is unsubstituted or substituted with
10 -Waryl or -WCaryl; or Rlerr] and R2 are joined together to
formwi th the nitrogen to which Rlerr] is attached a 3 to 10 nenbered
nmonocyclic 15 or bicyclic saturated ring systemwhich consists of the
‘nitrogen to which Rlerr] is attached, from1l to 8 carbon atons and one
of -N- V-R err] 0
20 wherein Vis absent or -CQ or -SJerr]-Q, Rlerr] is
-defined as above for when R err] is independent from and not
joined to Rerr], and wherein Qis absent or -0-, -NR or

het erocycl e optionally substituted with 25 - err]al kyl; R3 is
benzyl, unsubstituted or substituted with one or nore of (1) hydroxy,
(2) derr] alkoxy substituted with 30 one or nore of -OH or (3)
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- 119 - J[lerr] is -NHJerr]alkyl; and J2 is OH 5 H

0 -N - NH or 10 5. The conpound

N (2(R) - hydroxy-1(S)-indanyl)-2(R)-phenyl net hyl -
4(S) - hydroxy-5-(2-(3(S)-N -(t-butyl carboxam do) -
(4asS, 8aS) - decahydr oi soqui nol i ne)yl) - pent aneam de, 15
N (2(R) - hydroxy-1(S)-indanyl)-2(R)-phenyl net hyl -
4(S) - hydr oxy-5-(1- (4-car bobenzyl oxy-2(S)-N -(t-

but yl car boxam do) - pi per azi nyl)) - pent aneam de, 20
N-(2(R) - hydroxy-1(S)-indanyl)-2(R)-((4-(2-(4-

nmor phol i nyl ) et hoxy) phenyl ) nmet hyl ) - 4('S) - hydr oxy-
5-(2-(3(S)-N -(t-butyl carboxam do) - (4aS, 8aS) -
decahydr oi soqui nol i ne)yl ) - pent aneam de, 25

N (2(R) - hydroxy-1(S)-indanyl)-2(R)-((4-(2-(4-

nmor phol i nyl ) et hoxy) phenyl ) net hyl ) - 4('S) - hydr oxy- 5-
(1- (4-carbobenzyl oxy-2(S)-N -(t-butyl carboxam do) -
.pi perazinyl))-pentaneam de, 30

N (2(R) - hydroxy-1(S)-indanyl)-2(R)-((4-((2-hydroxy) -
et hoxy) phenyl ) net hyl ) - 4(S) - hydr oxy-5-(2- (3(S)-N - (t-

but yl car boxam do) - (4aS, 8aS) - decahydr yl ) - pent aneam de,
- 120 - N-(2(R) - hydroxy-1(S)-i nﬂelﬂﬂlﬁ m“llmﬂllll 2- hydr oxy) -

et hoxy) phenyl ) net hyl ) - 4(S) - hydr oxy- 5- ("1- (

car bobenzyl oxy-2(S)-N -(t-butyl car boxam do)

pi perazi nyl))-pentaneam de, 5

N-(4(S)-3, 4-di hydro-1 H 2, 2- di oxobenzot hi opyranyl ) -




S N
a patbi ent receiving AIDS therapy. 30 REPLACEMENT SHEET
-121- - 8. The use of a conpound of Claim1 for thg preparation of
‘medi cament for preventing or treating infection by HV in|al p&1E&B.1998
9. The use of a conpound of Claim1l for the preparation of pa rre%ggrrent
‘useful for inhibiti ng H V protease in al4patient receiving| HVvprotease

'therapy A process for naking a ound of the fornula |
conpri si ng r&lﬂe‘t’ﬁﬁ@@&@%bﬁlﬁ(ﬁq DIGITAL f:&NME R DIFFERENTIAL DRIVEK
[err] with Rlerr]-X; wherein Rlerr] is (Jerr] alkyl unsubstituted or
substituted with one or nore of (1) aryl unsubstituted or

substitutedé\ﬁ%ﬁfkgaﬁ,or nore of CJerr] alkyl, am no,
hydr oxy or (2) a 5-7 nmenbered cycl oal kyl group unsubstituted

or substituted % é%?s@ged differelat'ga}l ja%gl'ﬁg tto digital onverter E)APCI) i glg)vr@ede '?fxe %@h

Cferr] al koxy or or Cﬁ:yc Fhel
substi t ut edg . e

al koxy, [ erﬂ’%eh”?‘@’éf“ %éﬁéeng %udlg e sectiop, 1922 comparator s sectfdn®104 and a
Boc; and  decoder seétfoﬁ 01 e«rh@ari%pgec%n 162 iftludes atlsalﬂbyeeﬂéaecoﬁﬁéﬁae&lpéhs%r

formula I. The process of O aim 10, wherein Rerr] is err]

al kyl UnSUbBinémt(Rd-mz SRABRiGH) wath A\bosiive prasevAlRpes keursh ebmicbiet e thetﬁ
het erocycle is unsubstituted or substltut ed with one or nore of oxo al o,

J err] al kobyiorf] ¢ff bhe afkghe, pair Gf Qefieh evonhectddk yasistor Nlakidéss Gnér 4 Ineghtisd phage

Boc. - 12. The process of Claim1l, wherein Rerr] is Cferr] alkyl
subst i t ut edveliage souheet eomnegtedegt nhbetopiamdtmmeoéﬂmcgthbe ons of ¢he paadof senies
pi peridinyl, pyridyl, thienyl, pyrrolyl, thiazolyl, imdazolyl, furyl,

benzi m dazotaznectgg resistay ﬂaddbmmm)ﬂw posfsiveiphasei vojiage sourge rad fhenyegative phase
wherein the heterocycle is, unsubstitufe or s;;bstltuted with one or nore of

oxo, hal o, qagp]soalr%mlu g predefermin veltagevalug. ky| . - NHC(O Clerr]

al kyl , or Boc. 13. The process of Oaimi12 for maki ng a conpound
J of the formula -123- conprising reacting a conmpound (i) of the
formul a Fig. 4 CONH + wth a conpound of the
formul a &6 gi ve the conpound J. 14. The process of Caim13

‘for making a conpound J of the fornula
"J conprising reacting a conpound (i) of the formula

[err] with 3-picolyl chloride to give the conpound J. -124-
15. A conmpound (i) of the formula: [err] or a salt
t her eof . 16. ©= A compound J of the formula: and the

‘phar maceutically acceptable salts thereof.



