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PCT/ USQG/% %0009 DOCUMENT AUTHENTI CATI ON SYSTEM AND METHCD
BACKGROUN Applicant's invention relates to BT 2000

met hods for providing a 5 verifiable chain of evidence and security for
the transfer and retrieval of docunents in digital formats.

Paper docunents are the traditional evidence of the communications and

agreenents betmeen arties in comercial and other transactions. Financi al
and g}:%g;s ac -GrMRIPINAZOBEIMETIEL] b @ﬁ?ﬁ BF YLy 5,6 SRR Yoh BBIS |
Si gnat ur %H Sy RAR T e nTasTHT eSPN PNt AP R KD ASalfY iRRQTRASE

detection of unaut hori zed .alterations of the information of
comergd al tranctions. |nportant docunents may al so be provided with
"third man" controls, by the w tnessing of signatures and by the

seal and acknow edgement of a REEBRyOPUBHECINVENTION The net hods of

conmmer ce, hOWeVQha.sh&Yz%e‘h%.'&me%éiré\{@é &Qz#éﬁ’a?iéf %&5a d1¢?§tm§ﬁo&8d%vz%'1v-e

This is nost evident 1n the _replacenment
comuni cat PoXe) ARTRUENdCCYEHICE Miffir }Fol% uﬁ?@lloﬁzﬁ tahibitomsr oifs used

with paperHDuSpﬁoeéﬁﬁbol@@Hﬁﬁ%ﬁéﬂtiﬁ&lEﬂémﬁOSitidhéléﬁﬁehfﬁéhegtﬁc kits

trans o) andard el _ec ni catiaon over op n systens
does %ﬁ hgétgp{:%sa.ngngh %%me,aar} nctlb %ﬁ (r)g/%l %ﬁ?l BAPPoh®%pri vacy,
and int egrtrgabinghmcammmf@wttaebmmr amfass&yIMn@mﬂaubheﬁéag&ht@D" i's

rreant verlflcatlon of the identity of the signatory of a document;
by ."privacy" is neant protection of the i nformat lon in a docunent
from unaut hori zed eyes; and ability to detect

any alteration oot Hﬁsﬁfiﬂb@n&%t&foﬁxqﬁémﬁ{uman :unmunodef:.cygﬁgg v1rus .
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transf er , ehéobogd)chmm_qeﬂ.laklesit Tt tﬂ’iegria:tnurrﬁ:sirpxﬁf@ésitﬂe adi deaskgate the
| dentity Oé &!? red J.m{nu%xoﬁg]%fl%l ncy %%(r;[ tl&%S)l egal_ﬂ,\y SQESBBSQtWehOdS

of verlfylng Idé
1nd1v1duals are initially asymptomatic but typically develop

AIDS related complex (ARC) followed by AIDS. Affected
20 individuals exhibit severe immunosuppression which
predisposes them to debilitating and ultimately fatal
opportunistic infections.
The disease AIDS is the end result of an HIV-1 or HIV-2
virus following its own complex life cycle. The virion life
25 cycle begins with the virion attaching itself to the host
human T-4 lymphocyte immune cell through the bonding of a
glycoprotein on the surface of the virion's protective coat
with the CD4 glycoprotein on the lymphocyte cell. Once
attached, the virion sheds its glycoprotein coat, penetrates
" 30 into the membrane of the host cell, and uncoats its RNA. The
virion enzyme, reverse transcriptase, directs the process of
transcribing the RNA into single-stfanded DNA. The wviral RNA
is degraded and a second DNA strand is created. The now
double-stranded DNA is integrated into the human cell's genes
35 and those genes are used for cell reproduction.
At this point, the human cell carries out its
reproductive process by using its own RNA polymerase to
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' I gi [ ance, an ink
document's originator, such as physical presence or appear , .
signature personal w tness or Notary Public acknow edgenent, are

not possi Y@9820009°  \\0 97/ 12460 Pcrlgsw/zdosﬁ

PCT/ US96/ 14159 _ _
The conti nued evol ution of conputer and tel ecommuni cations technol ogy
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that cannot; Jié, f LUt At edpy No; ¢ONTTET Ci alrli Séstem provides electronic
docunent vertfication based B a- Pyt BETeLgReY F&et kganscriptaaemotthine
r epudi at ed SRAWIRoRFed ok RAk tnpts hewevbetondpaetibed, $eenc®: SreryD.
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(1o, as PR edBth Y Xidintvenedhcoedtut it foodica sopcasieandy

general coRFefdcad ausinEte aretylypesratesi eyl be 4Séless against
another, hence reducing the number of antibodies available to
fight the virus. The virus continues to reproduce while the

20 immune response system continues to weaken. Eventually, the

HIV largely holds free reign over the body's immune system,
allowing opportunistic infections to set in and without the
administration of antiviral agents, immunomodulators, or
both, death may result.

25 There are at least three critical points in the virus's
life cycle which have been identified as possible targets for
antiviral drugs: (1) the initial attachment of the virion to
the T-4 lymphocyte or macrophage site, (2) the transcription
of viral RNA to viral DNA'(reverse transcriptase, RT), and

30 (3) the éssemblage of the new virus particle during
reproduction (e.g., HIV aspartic acid protease or HIV
protease).

The genomes of retroviruses encode a protease that is
responsible for the proteolytic processing of one or more
35 polyprotein precursors such as the pol and gag gene products.
See Wellink, Arch. Virol. 98 1 (1988). Retroviral proteases
most commonly process the gag precursor into the core
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applicati'on are synergistic and of sufficient assurance to be on par with
t he . securlty needed to support a typical business transaction. 25
Appl i cant WO 98300 ent aut henti cati on system ( DAS) provi des

security and protection of electronic transm ssions. Mst inportant to
commer ci-al and financial institutions, Applicant's DAS assunes the
ri sk and rpspbasnki| ahd @lso proces@lmrqml predlesdr cihyo Aépbhc@ént S

DAS uti|i 283,30 B3 YHIRY L MRV S Mprotease. VO 97/ 12460

known as a publ Fbekeprapste pracesming el ke tprRcuheopapoyyproyeiasi by a
docunent the Fbﬁrsb&&taﬁoeﬂf@aéagé @tﬂé?é’&é&r PSESH Cbhe assepbly of ¥ﬂ&' ous

aspects_of I c- key crypt ographi ¢ systens are descr
the litder ai-ﬁféc"-ﬁ-ﬁé‘isu&“#@-%ﬁ_ I%tvé'ﬁs deen shoyh Mgl dipoVitleai ni ng .

Digital 5mut eneb&&&n&&?%du&% &ire/ai&@sdéf@é@weceﬂwgl @@haenéoof

t he ACM vol 126 eb. 1978 | man, "
Mat henat i cghﬁf PPBSPPE"I%’S/ ° ‘V%ﬁ r)-ms g’@?’e‘ﬁ‘?l ?EkAﬁBifFE&ﬁV1§8I

234, no. 8SeepCrawforl etlad-.1,547( Aﬂgrol 5_3. 299 9J19&m)y; VKabbhf ek, alThe

F T | he | EEE,
or S e YeRb gtk Ul e JFSHE! Ok or, ret fPEEET HOSeEhke | OE
f act tlwat imhmmgmar @gowmdﬁs mma@mmmebmryanmvneasy but .

factoring EHSrK%QdUC%%eOhﬁt‘%ﬁé}r Qfa R FEE3IRIMPES S(i gggphput ati onal |y _
difficult. system.s an as;gléetrl C encr:%/ptlon system neaning that it

enpl oys two key?heoﬁélfld-rtyeﬁ& hitarRl B &r%%tPéﬂV1%§nﬁet ric
systens adhetRoHOfbie blioickding Gutxfﬂt tepMl estgiowfad et ke f6Be BUbl i ¢ key)

does 15 not _permt derivation,.of the second key. rivate k Thus,
PKC per ni t%r?ﬁgmem-‘ fofs yiral, thiseases, t%u‘%é %b#é:?‘y %&Fe’a ¥eﬁéz’e in a
di rectldry bewen gidel edfiectisgats) more _eff/ofqapmus:pmmdrbel hgsshproser te
private keyrydhi-gsRubbncehePWiiladd M d fdfSrent treatments. As a

result, three HIV protease inhibitors, Roche’s saquinavir,

Abbott’s ritonavir, and Merck’s indinavir, are currently
being marketed and a number of potential protease inhibitors
20 are in clinical trials, e.g., Vertex’s VX-478, Agouron’s
nelfinavir, Japan Energy’s KNI-272, and Ciba-Geigy’s CGP
61755.
As evidenced by the protease inhibitors presently
marketed and in clinical trials, a wide variety of compounds
'25 have been studied as potential HIV protease inhibitors. One
core, cyclic ureas, has received significant attention. For
example, in PCT Application Number W09%94/19329, Lam et al
generically describe cyclic ureas of the formula:
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t he key distribution process. Besi des the PKC net hod, anot hek
encryption nethod is the symmetric 20 algorlthn1 An exanpl e of thIS S

t he Dat a woesgeisbon St andard (DES), which is - descri pedrisnrivnte
Encryption Standard, Federal Information Processing Standards

Publ i cati on 46 (1977) ("FI'PS PUB 46", republished as FIPS PUB 46-1 (1988))

d DES Nbd ratioon, FILPS_PU 1980) th vail able fromthe
and DES Moes RLeRBRRaLEODBES BB R 100, (N s, B4R SOl e on
Aut hent i cacompouxmsl Faddduwdtihdm tt@eOQqaczxgumW ,q_:lPrIam |eBERL ,votheﬁ?arpp.
397- ?oézgpgyghcégigt dJ.Is'&lQ)Ps'é Fherd i Zyrmet ric cryptographic system

Is a set I nstructions, enente I n either hardware, software
or both that caBveBnvéth the curmeaqtntseaqce(aan@ﬁjm%mmmmmrson}tto
gc??ﬁrs tgsgﬂg:,iggbééﬁefbehaathh& BIVEpaRien¥s can becdﬁ@@é@f@am to a
ways, usi ng*BIiBePrPLeagey PRIPLEOTno iUy i IR Sosirpble ?%p@eg%ﬁ?Et

from adtihtlenal protease inhdbitiorserton Syrtisy iconyatPI¥ystem the
security o{ g HEEB ge is dependent to a great extent on the | ength of
t he key, escribéd in CE 5 Shannon, "Communi cation Theory of Secrecy
Systens"”, BeII Sys Tech | vol . 28, pp. 656-715 (Cct. 1949).

SUMVARY) Vs AT Sk SRV ptyant ages are provi ded by

t he DAS whi ch nprises the neans to 1 dentify the originator of the

el ectronic docuﬁﬁﬁ?rdﬂﬁgiﬁf °BPOPP6@C¢TFﬁ%&@@b@?ﬂﬁﬁﬂﬁ igvanelont 8rFey of
t he transnp§§vgaeoﬁoa@1ebggtég@eclnhlbthQ@unent and the neans to prevent

the ori gi nator QL Egeagggﬁggngbggggld%n¥he present invention to provide
pharmaceutical compositions with protease inhibiting activity
15 comprising a pharmaceutically acceptable carrier and a
therapeutically effective amount of at least one of the
compounds of the present invention or a pharmaceutically
acceptable salt or prodrug form thereof. '
It is another object of the present invention to provide
20 a novel method for treating HIV infection which comprises
administering to a host in need of such treatment a
therapeutically effective amount of at least one of the
compounds of the present invention or a pharmaceutically
acceptable salt or prodrug form thereof.

25 It is another object of the present invention to provide
a novel method for treating HIV infection which comprises
administering to a host in need thereof a therapeutically
effective combination of {a) one of the compounds of the
present invention and (b) one or more compounds selected form

30 the group consisting of HIV reverse transcriptase inhibitors
and HIV protease inhibitors.
It is another object of the present invention to provide
a method of inhibiting HIV present in a body fluid sample
which comprises treating the body fluid sample with an
35 effective amount of a compound of the present invention.
It is another object of the present invention to provide
. a kit or container containing at least one of the compounds
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the docurent's originator, i.e., non-repudiation. I n one

aspect oamﬂyg&) nt's invention, a nethod of .authenticati N 3
el ectronic ocu@gnt conprises the steps of: signing the elecﬁﬁgﬁwgmﬁbcunéni

with 15 a digital signature of a Transfer Agent; appending a certificate™ i
to the electronic docunent by the Transfer Agent; and validating the ™ ¥
di gi tal seEn&dhe @naaent invention|tmtanctmennt Teffetbivegfor Ul as a

certificagamarddudedddd Bl i #Ncest or!£BEEFERbENEtRSRIHA %té“ge“t' S
identity, pyhlic cr ptogrﬁfhlp kgg, and \ fredeterq1qe§ attri butes. 20
The si gni 951511&? r?éﬁ//accﬁﬂi' el gh PRITPRCERLLGRE yFRgLBRARIE HEYction to the
el ectroni prdaeass)t HIV dptesth Neon beslsage di gest and encrypting the

messa haest wih secr,et cryptagraphic of the Transfer Agent.
The stgip of %I%es\?alar\%d%tqtﬂ’be‘? hebﬁrgt#’al %%%ﬁa‘f’h?'geﬁﬁsﬂmeoﬁﬁﬂ%@tt he st eps
of decrypdurdnchéhefdgowing deligiebed wiesicript TonpshaveAbheen achileivier

crypt ogr aphi R o4 3 53@*& f ' o, kh : rqnic
docunent ?g gg%i%ﬁ%ne éﬁgggé%gﬁﬂessage ?%egﬁﬁﬁgﬁgdé of §8%#%§%i%g t he
decrypted nessage di gest to the second_nessage diﬁest. WD 97/ 12460
PCT/ US96/ 14159 He -5 - |

The nmethod nmay further conpﬁf tyre g a date stanp and a
time stanp to the el ectronic documep{. The: time stanps may be
applied ei ther before or a; er g Wwatlon,pf the digital signature
and el ectroni c docunent ust'hgid heedaht i fi cate. Al so, the nethod may
further conprise the step of signing 5 the el ectronic docunent with a
second digital signature. I In another aspect of the invention,

an_apmr abﬁ_Sthﬁ:m&t'd:fﬁ%Qﬁ}daltalﬁ feg:@(}>tab1e tsﬂtfefxtéﬁ%foéQGgU?B%:ml%OWPr s es
means for_signing the e rani ¢ docunent with a igital signature
of a Trangﬁsgeﬂgén??%ﬂﬁﬁiéqﬁﬁvﬁuﬁﬁﬁﬁﬁqﬁfE%Qkib+??€%te to the '

N NTS
Thus, in a first embodiment, the present invention

15 provides a novel compound of formula I:

I, &

6H Ph
I
or a pharmaceutically acceptable salt or prodrug form
thereof.
20 _
In a second embodiment, the present invention provides a
novel pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutically
effective amount of a compound of formula I or a
25 pharmaceutically acceptable salt or prodrug form thereof.

In a third embodiment, the present invention provides a
novel method for treating HIV infection which comprises
administering to a host in need of such treatment a



el ectroni ¢ docunent; and neans for validating the digital signature,and ,
certificate. 10 The certificate may include information representlng t he

Transf er wA§6$30060 | dentity, public cryptographic key,pe&ftsor20036
predeterm ned attri butes. The signing neans may conprise
means for applying a hash function to the el ectroni ¢ docunent to

det er m ne nessaqge, st d ans_for _encrypting the nessage

di gest vqu$%§ﬂ?eégﬂl Yﬁ@ﬁﬁ?cggggc?@PuﬁfyBFogrQBﬂPeu?gy9meQnﬂ£¥aUgiing
15 neambnna/pﬁurmammmtiealhgaascéptaﬁéerypﬂtngrtpeodmagag@rdigest with a
public ];I:éa/f)t ographi c key of the Transfer Agent, means for applying

t he hash func Ion to the el ectronic docunent to deternine a second

nmessage di gest, and neans for conparing.the decrypted nessage di gest

to thegsecond qg?%@QﬁoQ%ﬂﬁsémbodlment, the pIQ@eﬁEpiﬁﬁEH§1%5y f%yﬁq?
conpri se neans for ‘;Hé% a date stanp and a time sta _
el ect r oni ®FuMSHRRO d%f%aﬁhﬂgtﬁﬁg éPgﬁﬁ§lﬁﬁyWBé°HpSPNB§1S@S ei t her

be}‘ p(r]I e o(r]I a&frﬁﬁléﬂ&m@} t B ébﬁbﬂﬁAlﬂtﬁoﬁndtd achbegi ﬁndﬁé@]ger&hhéwb@ keen
val i dat e n te. JALS paratus may further conprise
means (ﬁbiéﬁﬁﬁ$iﬁ¥ﬁ% %Ef?8n$@° g ﬁgnt with a second digital

si gnat ur e. (a) a comp¢mnénofhﬁormsbacﬁ,oanAppI|cant S invention, an
aut hepgi cation st r n S cunent s
conpr?ges a devﬁ%&a%iﬁ %ﬁ P@T%y en ?gg?.%gi§°£éa %Qéﬁ Hae %f devi ce for
certlfyln§QHﬁ§$Qkﬂﬂ|Q§'ﬁévtﬁ%V66§§n§ﬁFn§¢Hh§Féﬁérlnélbéﬁpé§ and HIVpr
generatln@ﬁ%ﬁ@ggg(aﬂgabiﬁakgiprlvate key; a device for signing the
docunent with a digital signature; a device for verifiably

transmtting the electronic WO 97/ 12460
PCT/ US96/ 14159 In another preferred embodiment, the reverse -6 -

docu t; f - tigati S

Cocurst: HheL A8  Gin P 0601 1601 BACLAIALSFLO AL LISRIGSIANS
docunent dmiikndowon- repudi ation of the transmtted docunent by the
docunent transferor. I n anot her aspect of the invention, an

el ectroni ¢ docunent storage and , .
In another more preferred embodiment, the nucleoside

reverse transcriptase inhibitor is selected from AZT, 3TC,

20 ddI, ddC, and d4T and the protease inhibitor is selected from
saquinavir, ritonavir, indinavir, VX—478, nelfinavir, KNI-
272, CGP-61755, and U-103017.

In an even more preferred embodiment, the nucleoside
"25 reverse transcriptase inhibitor is selected from AZT and 3TC
and the protease inhibitor is selected from saquinavir,
ritonavir, and indinavir.

In a still further preferred ebodiment, the nucleoside
30 reverse transcriptase inhibitor is AZT.

In another still further preferred embodiment, the
protease inhibitor is indinavir.

35 In a fifth embodiment, the present invention provides a
pharmaceutical kit useful for the treatment of HIV infection,
which comprises a therapeutically effective amount of:
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5 retrieval systemconprises a device for securely storing of digitally

encrypted | el ectroni ¢ docunents; a device for authenticatin
el ect r oni WORSEOMENnt s retri eved from stofage; and a d&H%ES 89“35
verifying the authority of the party requesting the aut henti cat ed

el ectroni ¢ docunent; whereby the system ensures the authenticity of
the electronic d@gur@r&o@wxﬁﬂ off tHormiD® Bysawd) and the transfer of the

I [ h d I h
Sspect of the | Aantodeast RS EefSoubRitt ot eq Frpm thgnerainy
transmtt edoncdam b IV seavehse steapssofipkgse aihhibntoypt ang HIV
document; proteadd Uidniit dIF, 'ﬂ?n&ﬁéyoffmagé SOELTER! cbhRasher

pu ey, I'ng e

generatlng a ey an rivate sign ocurrent with
a di gi tl S|gnature verlflably transmtting 15 the electronic docunent;

and aut henti cat II@Q 4 TANSH S Shetdls GAECHEOBERL mventﬂeﬁug%blg%e eby
t he mtegrhtg}/f_\etl the transmtted docunent and the Iation
t

of the tra aethad, i Wlﬂfel%c%?érﬁr??%gf%?o? Pgdﬁn&%‘éé‘ sample
BRI EF mscmumﬁhwo%r%@w&mg the body fluldesx@pleumitBakur es and

i o doscr PREERTITE AR Ao TS FEWFRBRTHR SR an. o

FIG BUs a block diagramof the liability allocation for authentication in

the DAS, 11 a seventh eﬁﬂéélﬁéﬁynnﬁﬁéﬁ%ﬁeégﬁtffﬂﬁégegﬁnOE ot he DAS

rel ating to docune ansni ssi on aut zation an rotection; 25
FIG 3 is RrSVASRS @ apveh & ke oA entaiReEtcempPrising a compoupldeom i s

a bl ock di ggramel It ke NGl el akewet r@fﬁé@ﬂ&@'ﬁo?%&‘@easaa standard

Tr ansf er ent and an Auth%ptlcatlon CEntg A

PCT/U896/1355§eagent in a test or assay for determining the aplllty of
15 a potential pharmaceutical to inhibit HIV protease, HIV

growth, or both.

DEFINITIONS
As used herein,'the following terms and expressions have

20 the indicated meanings. It will be appreciated that the
compounds of the present invention contain an asymmetrically
substituted carbon atom, and may be isolated in optically
active or racemic forms. It is well known in the art how to
prepare optically active forms, such as by resolution of

'25 racemic forms or by synthesis, from optically active starting
materials. All chiral, diastereomeric, racemic forms and all
geometric isomeric forms of a structure are intended, unless
the specific stereochemistry or isomer form is specifically
indicated. '

30 As used herein, "HIV reverse trahscriptase inhibitor" is
intended to refer to both nucleoside and non-nucleoside
inhibitors of HIV reverse transcriptase (RT). Examples of
nucleoside RT inhibitors include, but are not limited to,
AZT, 4dC, ddI, d4T, and 3TC. Examples of non-nucleoside RT

35 inhibitors include, but are no limited to, viviradine
(Pharmacia and Upjohn U90152S), TIBO derivatives, BI-RG-587,
nevirapine, L-697,661, LY 73497, and Ro 18,893 (Roche).
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FIG 5 is a block diagramof DAS control functions; FI,Gs. 64,

6b are diagrans illustrating application of the DAS in the nort gage
finance igyghdogoW th a title conpany/closing agent for a pEpsihotss
Transfer Agent; 5 FIG 7 illustrates the docunent certification
process nore generally; FIG 8 illustrates generation of a
di gi tal signature; FIG 9 illustrates diqipally signing a

document and vaPfFduseenbereiRe JHVi Brotease inhdbitqrs' is intended tof| G
ég i!:c!JStr_ﬁéféxAthﬁ tompbundt whdeh! ibhda Fl't mﬁﬁ et £ dsen U%%fallﬁﬁlé:?e 10f
rtification,Aythority; - 1.l ustrates o)
corti 11 cat HELGHE" bt are not 1imireq,sRadthante Haky, A fESSH)
certificate$tonavir (Abbott, ABT-538), indinavir OFBAIQKGDMBESE3E)PTION-
Applicant' g74n i ewl te i+l JoZ)s YOS, | ald A i abl e
15 cgbrrpu?—{a!r3 ggg%{égrglg%lgxtg evcﬂﬁggkgmwt'o%glritefg{ ea?“’l a{'nil'gi(g&t.eg'r ac’tQi dd Acc?lolgéé‘gé)ls’ stem
for BNITéAei ddePsR Bpezp¥dvr 6FFC 6dddonditidba-Geigy), and Urd30¥T ng

tot EI Gt 1, t(maﬁahahﬁaa?hhooitsljdhﬁ%r.amtagai%%@nbdla@;d ' efg |i9ﬁ:’vl{dd2=9 tfmf horit
aut henticatiop,in i can , DAS, . uses .a Cer | on_ Aut hor
franmewor k BY° ?CRQEESFFEIbPﬁ@gfgoféygsti eﬁfénb |%iz§ji2ﬁ'rh5\ d
encrypt/ deg4yp320, wan@Ag4R2810it ahkdy PSiTgAppldaaticon NumberldjSVe/EIM26. a -
docu t's origj b . o i , i tahl a "

Cort1 ot o nohbcaBpareRBin, rpuSEhARAtiEty 1y ddghGT arrsr o
above- ci t edefebl| toadevavhyiver offethel diged osed TYmMpounds wResoriterkize i on
X 509 (1993)rdnt Sebhb6u869458n389% 160 95 ThGIARG acid TCHRloa e

Systens | nterconnection rectory: “Aut,hentli cation 25 Fr amewor
(i ncl udi ng-B@FegfendiEATE} esRE cRhAFEaceNtiSal)Y REGERS BRI Sfektes by
ref erence. idéeudsf rpatr iebunetandmited tiogamdndefalnidy diyditad ddid hi s

gg?;b@%%;%%ﬁ rg of bas?%sggsgguggeggc 0%%”%%&%63; alkalnggqgégggkc
salts of acidic residues such as carboxylic acids; and the-
like. The pharmaceutically acceptable salts include the
conventional non-toxic salts or the quaternary ammonium- salts
of the parent compound formed, for example, from non-toxic

20 inorganic or organic acids. For example, such conventional
non-toxic salts include those derived from inorganic acids
such as hydrochloric, hydrobromic, sulfuric, sulfamic,
phosphoric, nitric and the like; and the salts prepared from
organic acids such as acetic, propionic, succinic, glycolic,

" 25 stearic, lactic, malic, tartaric, citric, ascorbic, pamoic,
maleic, hydroxymaleic, phenylacetic, glutamic, benzoic,
salicylic, sulfanilic, 2-acetoxybenzoic, fumaric,
toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic,
isethionic, and the like. '

30 The pharmaceutically acceptable salts of the present
invention can be synthesized from the parent compound which
contains a basic or acidic moiety by conventional chemical
methods. Generally, such salts can be prepared by reacting
the free acid or base forms of these compounds with a

35 stoichiometric amount of the appropriate base or acid in
water or in an organic solvent, or in a mixture of the two;
generally, nonagqueous media like ether, ethyl acetate,

- 8 -



- 8+ ' As descri bed below, the public/private key is
advant ageously delivered in the formof a token such as an electronic

circuit C¥Pa82e8Porning to the standards -~ of the PC MBGBAPIT0ZH
I nterf.ace Association (a PCMCI A card or PC Card) for use in the
originator's conputer. In general a token is a portable transfer device 5

that is usseghdgel}r 286pebbhABlkery aVetaitridle ka¥s pidrevtda Pe Higesst ood
that PC Cards_are hpst one formaf delivery nmechanismfor | -
publ i c/ priht 8UkE§Rlp palts arﬁpﬁﬂ%‘?m—‘% DAL S 1IERRINRFeYEkeRd may

al so be usediesoek, a37thopgy, dMakkt Pedblishinq@bniirary, Gasison,/PENSUr e
reliable pvery a Vi S O | . Services
comonl y Sgéeé f fe%?sééegﬁrei Pfj'%sc %esyv}\%e%%[;ggﬁcgis&céoﬁ{efeobey TR ROT Rt ed
del i veb t Hey neeiferencehe docunent ori gi nator. Advant ageousl y,

many comer ¢i al e a¥AkLER! IphakRit iAot tanier MO ELYEYOI aPNY
generate the publicl/private key pairs on the cards, and the “Iprivate
keys neverR@E@iR EfecrefpdstanEROEFHCOTPORNES Y FAtERIALS o 1RORRPDE E bens o

the Certifas@rbpndéghger Ebymbowhietl wxieyn wiiin e igteid tor Adodhe

I ntended recipient .1 apd appropniate user attribytes anp t her things,
nto a »cdieibeeh, idopefflc; BRREABYS or She A 'dontary AR G
assur dfce wissuées obfrheunanopeiagsoandl artimals witBentt faxxsgdsiveut hority
framework, g he 14

i3

ht ; hi.adi f [ | Dq.&%at i 0_}1 he
public key in %%9&(‘3%?%#%2?89’a%g'qte}%q?;Heta%)l e dél i%r%&;%%ow%a?% to
t he eRRPbEF2EHOREPPMERSUrafe with a reasongbleydienefhii/akect of
Appl i cant 'sateyention, the public/private key is only effective when

it is used in cpnjunction with ,a certificate and personal
dentification YRFeNERES! 2nenigtended & PRGHUde ARghEiaval e by neended
(e.g. 15 carrdérsawhithngeleasentdheoiatt-ive HaYenty drwRersvdding to

card by + STy ETEChr | BRPRE: BBriRy as on AaMes s 25 P SO Separate
from the ciyemaion' $ncaitre whens sisdgpaadrugisraddmicttared to a :
i 1|y e B A oI e B

i nf or mat i okpvention, for example formula (I), are prepared by modifying

20 functional groups present in the compound in such a way that
the modifications are cleaved, either in routine manipulation
or in vivo, to the parent compound. Prodrugs include
compounds of the present invention wherein the hydroxy or
amino group is bonded to any group that, when the prodrug is

'25 administered to a mammalian subject, cleaves to form a free
hydroxyl or free amino, respectively. Examples of prodrugs
include, but are not limited to, acetate, formate, or
benzoate derivatives of alcohol and amine functional groups
in the. compounds of formula I; phosphate esters,

30 dimethylglycine esters, aminoalkylbenzyl esters, aminoalkyl
esters and carboxyalkyl esters of alcohol functional groups
in the compounds of formula I; and the like. Additional
examples include compounds wherein the two hydroxy groups of
formula I join to form an epoxide; -OCHSCH20-; -0C(=0)0-;

35 ~-0CH20-; -0C(=S)0-; ~0C(=0)C(=0)0-; —-0C(CH3)20~-;

—~QC((CH2) 3NH2) (CH3) 0~; —0OC({OCH3) (CH2CH2CH3)0-; or -0S(=0)0-.
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In FIG Iyosdessgnent' s ori gi nator and any subsequent tranp@iiikefneie
called a Transfer Agent, and it will be appreciated that a Transfer Agent

S ’ identified to the DAS by its possession and use of a valid

certificate and,a,v i ssui ng .t he ke nd PIN to the
Transfer Agent, tsﬁ@ge)ﬁscgﬂ'*?&ﬁt“ég @6&4 s %i %&ﬁ"’(fst"cﬁv?‘eg(ﬁrm%a%'%t?? but es,
or charact éndstats, aotompeuﬁdamﬁhﬁr1&9@Mfﬂﬂc1entlyzrnhnsﬁﬂudwsww¢iwéhe key
and PI N. F QLo géeggke Qeug §%§f@%ggg lﬂ}ggéged t o conduct

only certain transactlons an /or ansé%tlons | ess
t han a pre@éﬂéﬂ#ﬁneénﬁaﬁoﬁmUIatlcn into aﬂfﬁﬁﬁyﬂﬁgﬂﬂnaIﬁh&lﬁpéﬁtn@tion

Author iy gheied Gyl eBbARG oRflchiidst B Hne BUSR) (P o478 51 bbd LY

of the idenflity of eaCh transmttér of a dlgltally S|gned
encrypt ed Hﬁgﬁﬁﬁhpn ‘The Certification Authority also retains the ability to

revoke argubktetatiedat Q.Sk ante@rdetd) tioP i1 hliRat e HHALC/dHd Vi andey .
froma re .0Nni. C u% gg'e Certification, Authority

t
can al so gﬁSgﬁPgeBF|9PI§8§ ﬁﬁﬁﬁb cate S EEREERTL i YH B%e pol i cy
set for thésapstéuutEdP dsameipd acelne widiht iaf isedteolriobb frofutidlos | 1ryd tedt st

fi Dot @Eo%?gg h%5§d8 LG cAWHIOTIHE Qi ’H%g,toﬂnqé % rHaa:PsJ Flency

Agent nve 0se aut ST zations O Testr Fons ‘A5 CEFtT1ITE
attrlbutesls not ex¢ﬁ§§§datﬁpﬂb@@@§ the sabsgditivbion mesnlte eraificate

and enfOfC§€aBIe0EBﬁ ound Wﬁb%ﬂ%ﬂ%%ﬂd&i&%@n&ygk?Meto (1 e., =0) Inan
i nport ant asgect of §§ s invention, the DAS |s a systemfor 20

aut hent i ca®FngPa BBEB OgEHISy iORy tiRey oM &Ten FERIRSESEr ypt i on
t echnol ogy for "'rherapébelebe.atyr efifedtiyes Erdaintt dfs thtetniadayd. As used

nor e, 152Ut DERLLGB! LAMabokNBe o comsRUPRY BB AACT TGN SR §L he

i dent i execute ransm
ori gi naI d@numnunaanvth'ef combiloatdioa %@W@MﬁbrﬂffeCtlve

received 'éotbﬁhﬂﬁiﬁnﬁﬂv iﬁ?bc%&o%h%& E%%hx the ﬂ6%§36¥‘d¥¢he”t'cat'°“

25 Center to grOV| de an_audit or evidence trail, applications that
require thidfectioncip,gi hpsy - fFéﬁ1ﬂﬂE§%ﬁ%&%%ﬂ xé%WHQH¥4ﬁ ¥%e executed
or encryptpfeferabayed synergdetikeriorbinhatdenal | symesegiyeds tdesSrilsed ons.

20 for example by Chou and Talalay, Adv. Enzyme Regul. 22:27-55
{1984), occurs when the effect (in this case, inhibition of
HIV replication) of the compounds when administered in
combination is greater than the additive effect of the °
compounds when administered alone as a single agent. In

‘25 general, a synergistic effect is most clearly demonstrated at
suboptimal concentrations of the compounds. Synergy can be
in terms of lower cytotoxicity, increased antiviral effect,
or some other beneficial effect of the combination compared.
with the individual components.

" 30 Other features of the invention will become apparent in
the course of the following descriptions of exemplary
embodiments which are given for illustration of the invention
and are not intended to be limiting thereof.

35 Examples
Abbreviations used in the Examples are defined as
follows: "°C" for degrees Celsius, "d" for doublet, "dd" for
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The CertiWPE&2PW Aut hor | ty woul d use a physically secure PEITUI9FRIBHat i s
a . "trusted center" having twenty-four-hour security, an alarm -
system .and "vaul t ed" construction. In view of its inportance, a
facility vgshghevagt agasusks, Im@qud%or equi VARt IOk FRVL Pl s M G O
singl e person having access t(')| fgeneratl .ng or key manageneht
systens. AFPT pBFEAB/NAE| QGGHﬁecté‘S WiteF |%§“Jolfllgramsr "mL" for

CryptOgranﬁirlkﬁytaﬁnaeemﬁuulaade&eanwmwmadrwhydﬁﬂggﬁrdxn Ky diesgamgs s woul d

have their,t h | yat ed 4 . th t way, bl
por sonar | "RE¥ESRIBLECEE BERRS S o Il i le i At EF (S HFeover

the Cedtiftroin! ofior minutédupkrominptes;addiiaht Seoumegahemrent "M betobr es
that prev [ 0 w nl W s.mﬁ@.q for

conpr om Sgﬂ%s§ gﬁé@t?g%gbp% HL&J lbre Pz Qﬂ:ﬁ%i?gﬂﬁé@% d be
prevent ed 1F¢W%b§§| ﬁpﬁgté'éﬁgloﬁﬁfe é@d s‘-sh'-t Fni@lefonand i 'BILC" for tmihto
key managep®hir chromatographylnother aspect of Applicant's DAS
authentlcatlon tﬁ is in contrast to prior systens is the
utilization of an integrity block and a date and tine "stanp" 15 on each
transmiott ed docunent. Suitable tinme EXAMHAEelstanps are those provided

by systens descrl e D 6, 46 a 1 647 to
St uart g&ﬁ&a‘ﬁé&%\ﬂ/ % S(ﬁ'r%t%é’@ , ‘gf m}riﬂ‘ise expressly
i ncor por at ed her eimznozndangole)nethyb] -3nbuty&n'§b 6r-sih.hyda:myl—dbl7e- from

Surety Technol ogi e -98L L ol , e digital
signature, and thesb A%n Hm%ﬁ ﬁg?cﬁxg?éﬁﬁh 2 °§8p|‘&2d by the

Aut hentication Center, eljm nate the possibility of unaythorized
alteration or tanperi ngﬁlh a docunent by the si gnatorﬁé@esubsequent to

its original_ ex ﬁt A henHN"&N on nter's.
.,,_r@e re |vd Tr ghsf gent is
wn dig h Qg a rithms.

integrity block f

generated using a @

This integrity bl ock en t hat the ocument cannot be altered

wi t hout detection. In addition, use of the digital signing algorithm by

t he Aashentication Centeh can advant ageously provide f& non-repudiation,
i.e., precl uding the originator from di savowi ng the docunent.

Applicant's conbi nation
Compound A can be prepared by known methods. For

example, preparation of compound A is shown in Scheme 1 of
Rossano et al (Tetr. Lett. 1995, 36(28), 4967, 4968), the

20 contents of which are hereby incorporated by reference. An

‘ additional method of preparation of compound A is shown in -
Example 6 of U.S. Patent No. 5,530,124, the contents of which
are hereby incorporated by reference.

PART A: To a suspension of compound 1 (10.0 g; 27.3
25 mmol) 1in 1,2-dichloroethane (100 mlL) was added methyltriflate
. (3.4 mL, 30 mmol). After refluxing overnight, the reaction

was washed with sat. NaHCO3, sat. NaCl, dried (Na2S04) and
evaporated leaving 12.5 g of a yellow o0il. Column
chromatography (flash Si02; 25% EtOAc/hexane) gave 7.86 g of

30 compound 2 as a pale yellow oil which crystallized on
standing (75% yield). m.p.= 97-100 °C. MH* = 381.

- 11 -



of the integrity block, date and time stanp, and audit provide notice and,
evi dence WO 97/ 12460

PCT/ US96/+é&b8Rooos PCT/USY7/2bd36"

of any attenpt at alteration or substituti on even by a docunent's

ori gi nator when the alteration is atterrpted after origination.

I n accordance with Applicant's invention ch transaction and its
docunents are authenticated by tr-m\im_\rssi to the Authentication Center
fromthe 5 Transfer Agent's t nalN i bed below, the Transfer.
Agent provides the docune 'a,l,im such as the output of a
conventional word processor, to e"OTra er Agent's PCMCI A card. As
an option, a device for digitizing a han}& witten signature may

al so be provided and the digitized signgfure may be added to t he

di gital docunent. The digital docunent i€ digitally signed and/or encrypted

by 10 the DAS PCMCI A card, and the digitally signed and/or encrypted
version is 0 nixga tion Iec.tronlcally
(e.g., by m)demP%F& g '1'8 %n% ?&Fa%gt%t%rﬁ& e’ ?se%g cating
the di gi t aphydirgned DMF (30 ml)ermasy mddidindiam sydyjide b@@&og(fﬁs 8
exanpl & - dpgBa) Ch*rﬁ@ FeHcthQ MmiCHUH WY stirred taﬂ? P&ﬁ&”@é}ﬁﬂerﬂﬁﬂé he

great advant age of electroni¢c conmuni cati on, 1's Cﬁ@-
Aut hent i cafPBn48cRiantes: foldowach By ARIRYNiSS addithomfera sRhitien of
t he aut hent+gotigbatahkee (Q@8 eyt $2 .8 duregdpe ids axh‘yc&rdvéé pMRnetorgLend a

date and cument . ther |IShI n each

transacti oﬁfFﬁr Ehﬁnﬁgﬁtmn’ tt\r%ﬁl %l&ﬁ%ﬂ%t % efi@tu‘d} ‘g onbi nati on
of these ftempeoatnprien overnighti.oiThe reactvidrh nelxprutes otas cnm[ledttraim 0 an
be usqg at 5gq4f HEEB%n@it etst MR’ Qe %Qi&‘eldlsdd’ Q{(}g eddileddbss (aise&f’i;ﬁxé( initiated

a transactjon. ticul ar, Applicant’ ntion provi

aut hent i caPY@ﬁlgﬁ-aTb&Mﬂ’-’qen W&‘W’%"d‘d?tl geshinptieeem Iy ReFate om
denying (200 ml) and water (150 ml). The organic phase was separated

and washed with water (4 x 100 ml), brine (100 ml) and dried
over sodium sulfate. Flash chromatographic purification (25%

15 EtoAc/Hex.) gave n-butyl isourea 2 ( 10.5 g, 92%yd): MS(NH3~
CI/DDIP) (M+H*)437.2(100%); 1H NMR(300 MHz, CDCls, 25 °C) &
7.23 (m, 10H), 4.1%9 (m, 3H), 3.64 (m, 1H), 3.44 (s, 3H), 3.36
{(m, 1H), 3.02 (m, 2H), 2.76 (m, 2H}, 2.04 (m, 1H), 1.52 (s,
3H), 1.49 (s, 3H), 1.21 (m, 4H), 0.82 (t, J=7.0 Hz, 3H).

20
PART C: (4R,5S,68S,7R)-Hexahydro-1-[ (3~-cyano-4-
fluorophenyl)methyl]~5, 6-0O-isopropylidene-4, 7-bis~ (4-
phenylmethyl) -3-phenylmethyl-2H~1, 3~diazapin-2-one (3).
- . F
CN
~2

N N :

5o
25 3
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that the docunent originated wth that originator, and provides irrevocable

proof .of authenticity. The authenticated, digitally
si gned ant¥PIB208r ypt ed docunents are stored 25 by the tBCEAISIHRA056
Aut hentication Center in any convenient form such as on opti cal

and/ or magnetic disks. Once a transaction is conpleted and the digitally
si gned and/ or emer ypisedutdewE 20r( OGNS B eidBNSIA tdcdt 8Adtrile

aut henti ca by _the thenticatjon Center aut hori zed _party can
access thet(gﬁt’ﬂ%?lt PRt Pgﬁedaﬁ Qﬁu% 947/ enzyT Brénide (388 g
PCT/ US96/ 1471585 mmol) . The reaction mixture was refluxed overd?2ght.

Cent th | t ' | th
et (PGl SEng SEAVIRAC Y bSVED iy RS SVl i

transmt enti cate transm s ronic-

docuneft s ¥eshfdugewas purdfigd,asdndhfd aftchronatogantnt { c3%%on Center,
whi ch provigeacAnbRe Rt k-.@a?ii% ¥yclic uresd idwd ahoMa mmoiﬁste?

authori sedl b 7RES WHBBmaER¢PBRRY IR bBer P 2 in AR 508 e,

aut hent i ca€e@liy 25e°®):1t31ém4ﬂc§(m,lor1}ment7er28 Aart,h G zat? dﬂdftﬂ, al<2s2Hnpy be

|0 accor aaReb i ¢ Aoadhri xde s By etfrod - Thelndhr Ha G chesp elos

'lt)hat ?gcun@ﬁzi-ghgﬁ; géﬁé;bréezﬂ'?t re(ﬁ?_s raﬁ)]t:edi.’lsﬁ ???3,335[; r¥t44 egﬁd ma?ie'l no;t
een

any stage nEh gitisj' b250Y (@ tl;?!t)né tzﬁg?aaa%ocurréntl 'l%so exa(c%,’ tg%ﬁe(%‘gst

an
digital bi4H)¢ h@-’ﬁécd#entj%iocﬁzwaé’m . executed and transnmitted by the
originator and that the docunment has not been altered or inpaired in

Sl gnature and . dat cPRRE Bite WA SEOMD TSI AT BThat & 15
docundht is not cambhoindazobe)hethely;-3-bpeyiedati-dihydioxyaid, i zed
LEPL?ES{"EP? of a dogyIRRh My 1M YY) BRI OL 5671 65 OYe t gy document s
To a solution of 3 ( 4.5 g, 8.11 mmol) in n-~butanol (20
ml) was added hydrazine hydrate ( 0.81 g, 16.2 mmol). The
20 mixture was refluxed for 6 hr. The solvent and excess
hydrazine were removed under reduced pressure. The residue
was dissolved in anhydrous methanol (20 ml) followed by the
addition of 4 M HC1l in dioxane (2ml). The reaction mixture
was stirred at room temperature for 2 hr. Methanol was
25 removed and the residue was partitioned between ethyl acetate
(80 ml) and sodium bicarbonate (sat.) (50 ml). The organic
phase was separated, washed with water (2x 50 ml) :and dried
over sodium sulfate (anhydrous). Flash chromatographic
purification gave I (3.0 g, 72% yd.) as a white solid: MP
" 30 129-131 °C; MS(NH3-CI/DDIP) (M+H*) 528.3(100%); HRMS calcd
for C31H37N503+1 528.2975, found 528.2958; H NMR(300 MHz,
CD30D, 25 °C) §7.19 (m, 12H), 6.98 (d, J=1.5 Hz, 2H), 4.74
(d, J=13.9 Hz, 1H), 3.85 (dd, J=10.25, 4.76 Hz, 1H), 3.65 (m,
1H), 3.56 (m, 4H), 3.15 (m, 2H), 2.96 (m, 3H), 2.07 (m, 2H),
35 1.37 (m, 2H), 1.22 (m, 2H), 0.84 (t, J=7.0, 3H).
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Since originators of docunents to be signed and/or encrypted, such as, |oan |
and nortgage docunents, conmmercial paper and other securities, property
deeds 20 wemngrémases, etc., should be able to execute thelpcf 885616 ONS
froma variety of Iocatlons t he DAS noves the heart of the

crypt ographi ¢ process to a PCMCI A cryptographic card entrusted to a
respective authorized Transfer Agent. !Ehi' permts individua
utilization of any DAS enabl ed conput et y location that is

networked or conmhet edmpbuhdishefAfidianiliac al ipys Sy HIvV Asrdlasasd bed above,

the 25 cr C n rtificates. are iss and noni fored by
the Certifi %H%EEEQBQ& a%’%ﬁ'\q?'ﬁgr W A& 4 c?% FE HRP A% (HE L EFRY ol | ed
t hrough t heagentasfon theatreatment' efpHIM iiquw:'jard"arfd aeskoatrtodd enabl es
the per Is)dlalésakaserre@h | bofipBungd Qi G

certificates. |t beeapgr%0|ated t hat g%%tlezéhtes I n accgﬂéénc

VO 97/124601nh1b1tory activity and are effective as inhibitors of HIV
PCTLU§9g634§56Yth Th? ability of thﬁ Fom ounds of the he é¥3|d

wi t ura i el ds, those fields

i nport ant t%PVEHgloﬂnggr%Phﬁ%¥ﬁgv?ﬁé o FEPH o P T OFQﬁ%9 T¥AH idoh are

descri bed hdemonstrated in stahGar? assayr iofesilrad @mm@tnN&rcﬁ t he DAS
rel ati Rg t o; degLERp t Si e tion.

the left cg}unﬁ areiF é aﬁcéggﬁ % %@1 Q%‘rans %&l%E% %ﬂfgﬁﬁgﬁ '|n
the center coIunﬁh§r§°@Pﬁéﬁd$uﬁ§tﬁ@ﬁmuéérﬂl@@ tde DFesent nnvaﬁbxnnﬁare

Agent ' s t radl'E@b sgéefulle¥beethaniinhAvkbeonl @3t HEY Y 2 @ WASH
t he DAS. FIG. is,a défﬁ{an1lllustrg;|ng i nt erconnecti ons anong ree

Tr ansf er ﬁb‘éﬁ‘?gt fL) eXBRGtESsEPVER §§B§§§Feﬁn°aﬁgvbac@bl%utﬁ%t em
in the compibineds i oﬂt the feesenti invbatDeh maghbectisde +dliGnhibiitS Brv

Agent S50 e fentofi 8pogf ELbe8 s BaB (Fod' SRRRBIR, R eyt oy S
card |ncIudﬁsmgbabdmbncb,ceutaias arnier spspeetedr tandontain or be
exposed to HIV.
The compounds provided by this invention are also useful
as standard or reference compounds for use in tests or assays
20 for determining the ability of an agent -to inhibit wviral .
clone replication and/or HIV protease, for example in a
Pharmaceutical research program. Thus, the compounds of the
presént invention may be used as a control or reference
compound in such assays and as & quality control standard.
'25 The compounds of the present invention may be provided in a
commercial kit or container for use as such standard or
reference compound. |
Since the compounds of the present invention exhibit
specificity for HIV protease, the compounds of the present
30 invention may also be useful as diagnostic reagents in
diagnostic assays for the detection of HIV protease. Thus,
inhibition of the protease activity in an assay (such as the
assays described herein) by a compound of the present
invention would be indicative of the presence of HIV protease
35 and HIV virus.
As used herein "Hg" denotes microgram, "mg" denotes
milligram, "g" denotes gram, "HL" denotes microliter, "mL"
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el ectronic nenDry devices, for carrying out the steps of a PKC algorithm as
wel | symmetric encryption algorithmsuch as DES. Also, the card
shoul d bé”?ggnmp§nper proof, which can be assured by desi gREREISPT29036 de| et e
critical keys and/or al gorithns upon any attenpted penetration or
alteration. The National Institute of St andards and Technol ogy has
been char td?rﬁﬁtéﬁdtﬁﬁlliiitéhe ant-haehbe@rsi Qri(tj:et:;, "M IRiRIded | on of the
cryptographic ¢ su ers_that nma
accor danc& RO Phr i c% - depRLER; f“&* gﬁrt’r aﬁ@gcﬁe&?%ﬁﬁj nilligplar,

docunent s "'t dendresi naled asdnfna"pdenioteseyanomediered i'tsidmea Tretredds
Agent's  gop fﬁgté{gﬁgtﬁldg?Fﬁa&$rplable%#rem&yyy d ntegrity devices an

software are mrercrally ava roma nu of sources, :
i ncl udPng RSA Data Security, Inc.; Public Key Partners Surety
Technol ogies, Inc.; Ascom Tech AG Hiv_ RNASHEEa¢r| and; Nat i onal

Sem conductor, Northern Telecom Ltd.; and Spyrus. 25 The

Aut henti cation Center nmakes use of its own secret key to sign again
t he transdﬂﬂLﬂﬂUnﬂnhdﬂBandr;nhﬂntmanBNE.Mﬂamﬁmudmased The conbi nati on of

t he Tran n a Aut Iy on Center' nature
conj unction Wi fé}f{%@% ﬁDﬁB ﬂgs gﬁ? hﬁ?‘ Pé’d%?dram |p %ée%s%% at
a futife @Dt CoprbV3-t8h6) usiovkyd into PTﬂNﬁNﬂlﬁ@ﬁ@repared according

PCT/U396/¥&;@%1ck on-vlltan?n et al. AIDS Research and Human 14
that an agent oyee I rm the Transfer Agent) ‘nitiated a specific

transact i t#?Vhﬁﬂ??Fo% 88, NSt aPy 7PubThe PdBSHY: ﬁ@ﬁbﬁ¥ﬂ¢4¥§%ﬁﬁuW¥ﬂheafor
i mpl enent esanoerpﬁlﬁéﬁrtbedhéebeneratlon of in VEEHORERA eramﬁl ign-on

t the T f t ect b th
Cent 11 caang e K iBoRFOn Beminar GYREERS In K irs Proded Svr%% 7
crypt bgr afiNic pratyinéxcdseby ShathésaleﬂeRnguas pﬂmaﬂmmmknaMnnauﬁeﬁmese
control s (};‘i&’%aéé’ef‘ﬂ?é'ﬁﬁzt&@e B98RERD (© BREAEIL it iEpnabl 1 ng DAS.
a i 6r at

I n tion, agen ee a ation an ute
infornat|@mqﬁgqupgioa@d ethanol prec;pltatlon RNA transcripts were

dissolved in water, and stored at -70°C. The concentration
of RNA was determined from the A240.

20
Probes:

Biotinylated capture probes were purified by HPLC after
synthesis on an Applied Biosystems (Foster City, CA)' DNA
synthesizer by addition of biotin to the 5' terminal end of

'25 the oligonucleotide, using the biotin-phosphoramidite reagent
of Cocuzza, Tet. Lett. 1989, 30, 6287. The gag biotinylated
capture probe (5-biotin-CTAGCTCCCTGCTTGCCCATACTA 3') was
complementary to nucleotides 889-912 of HXB2 and the pol
biotinylated capture probe (5'-biotin ~CCCTATCATTTTTGGTTTCCAT

30 3' ) was complementary to nucleotides 2374-2395 of HXB2.
Alkaline phosphatase conjugated oligonucleotides used as
reporter probes were prepared by Syngene (San Diego, CA.).
The pol reporter probe (5' CTGTCTTACTTTGATAAAACCTC 3') was
complementary to nucleotides 2403-2425 of HXB2. The gag

35 reporter probe (5' CCCAGTATTTGTCTACAGCCTTICT 3') was
complementary to nucleotides 950-973 of HXB2. All nucleotide
positions are those of the GenBank Genetic Sequence Data Bank

..15_



in the certificates or PCMCIA card nenory in protected or sealed formas 10
descri bed above. The DAS uses this information in conjunction with the PIN
to wofs2Bédovi | ege, access, volune and fund anount |i gtifisseroozs
The DAS provides a distributed valldatlon capability using a "signature"

t hat cannot be repudi ated. The strategy uses PKC to reduce the key
managenent overhead and to provide a digital signature that cannot

be repudi aB8darEesged Hhrough: ignGenatd % HRIRIGON ST WR SRAURRCE s used
to provi deafianfsdenisoditinare Packagasr ofirsid e Nidibe ft Meils kéearch

transacti o t ai,l escr, QYe Th control ,func of
the DAS argggg Frs 337% FFJ g’e% ér Pifotes WRER HETRATSA 3% 60’2\@?
conpati bl estothst ha Ruld SS@€hgd . Mdtsiln, 0.03 M@@tmmmmam)d, 0.05 Mo
client/ser t LangaGt i n appl f -

Pl tEis Eﬁ 3 % Cj_ lﬂﬁ" %A oP Tr@m&ﬂﬁ%}' DA rﬁl‘fuerab?y u?l lizes

effectively In al -up netwg
modem dat aB&%e PEGP@reﬁhGSt e sfocks %ﬁuW%%ﬁkﬂnageously utilize
rel ati onal technology with a SQL interface (e.g., SYBASE).

The DAS cap utilize a variety, of technology based tools that may be
outlined hitecture may allocate liability on a

basi s that 25 St&é@lﬁ.@krlbﬂnr epatied] gl dnesisigre aast | fcbis iy Bémpdar ds.

I n part A ich are incorporated here by
refer §eg§n3§8§yf§yx%e%s qg%é%héhtl tion. The DES nmy be used for
encryptlon of the docunents, and triple encryption may be used to
protect k r | Rg.~3EN i.on key managemnment W97/ 12460
PCT/ US96/ 1 - 15 -

option of ANSI ME-24and MInd Sellfsmana Mmaintained dey Rtfagkétht, which is
i ncor por at gdppeefehf edeWitenGs fEvalbedlFeGdrunt O(HEE)Bse MI+d ¢dPls or
securhky 10% Fé%cgbge%hﬂhebells, 2 mM i-glutamine and 50 pg/mL
gentamycin, all from Gibco. HIV-1 RF was propagated in MT-4
cells in the same medium. Virus stocks were prepared
approximately 10 days after acute infection of MT-4 cells and
stored as aliquots at -70°C. 1Infectious titers of HIV-1 (RF)
20 stocks were 1-3 x 107 PFU (plaque forming units)/mL as
nmeasured by plaque assay on MT-2 cells (see below). Each
aliquot of virus stock used for infection was thawed only
once. '
For evaluation of antiviral efficacy, cells to be
25 infected were subcultured one day prior to infection. On the-
day of infection, cells were resuspended at 5 x 105 cells/mL
in RPMI 1640, 5% FCS for bulk infections or at 2 x 106/mL in
Dulbecco's modified Eagles medium with 5% FCS for infection
in microtiter plates. Virus was added and culture continued
30 for 3 days at 37°C.

HIV _RNA assay:
Cell lysates or purified RNA in 3 M or 5 M GED were
mixed with 5 M GED and capture probe to a final guanidinium
35 isothiocyanate concentration of 3 M and a final biotin
oligonucleotide concentration of 30 nM. Hybridization was
carried out in sealed U bottom 96 well tissue culture plates

- 16 -



| ~ one aspect of Applicant's invention, docunents, transactions and other
5 I nformati on nmay be protected by using ANSI standard cryptographic
t echni qu¥$ 9820009 P|I Ns may be encrypted using DES; sel ect RETHESTRHBS

el ements may be aut henti cated using the nethods defined in ANSI X9.9,
Financial Institution - Message Aut hentication (Wolesale); and

Crypt ogr aRRLGck @Y TRAGRTE Ko BYs—-20 ho&@é‘fﬁ ”3’7“2: AN@lNﬁ(%ﬁﬂmEiQQ{‘Ebﬁ'

I nstitution Key Managenent, (\Wol esal e ch | ncar por ated here by

referencere?ﬁglPééhMﬁFﬁnP q ithre ‘f?&g with de%?%hﬂ%?dgaﬁﬁ6t§8t§ t he
i ntegrityfahalr gusadidionurmdactiiddeyanhtadconceptration. of 1 M and As

' d h
Transfer RGARECTE (9 o Ao trrt U8 L G PR B8Rt op.
conputier haeired ities mstascngq:itlam ssdosging ne £ REAITE Wre apddbenandl | ed and 15
optionall Eaﬁﬂg@ee%ro@@-‘kbﬁl Qi;?kﬁll&'t%‘aéﬁlé Or t%@{?é&ngﬁéégeg% &K€ gts' on*

of the I s“not required unction o
have a hafdloWgRedo Proceadhamehthair At WYt teMReERRRERe éﬁtﬁﬁe

docunent {Righf thel mhtdéoww wadhed 6 tihes Witk DEPoONE EBtSRablﬁté”

oot i ng PaBePUREER (PPESRER &P e S e ARk, 8IRYcTherea0zd

by harld. ExBecondnhgmmmdizauianﬁdﬁ%rep&g@nrxprqb@rba|ﬂhd immbbélIzedsfer
Agent ' ?Hﬁﬁﬂ!

transm sshon Fggggiﬁﬁ%ﬁﬁﬁb céﬁd(§¥§#%éy§é dggécunen% Qgg t he
AuthentlcaarﬁhedénuﬁrJMyt@enﬂﬂﬁhQQHSQ#EPﬁ?Vldln ¢oakedrwelhebysuit abl e

comuni Caaaamt&bak £ Acﬁ.""radﬂ ﬁ&%mr@& 51 comégﬁﬂ%sw X
I nput / out I nterface, nultlness ge |nput | cat1on.

The Authe§§ﬁca9|éﬁ%cgﬁﬂépq:¥e%ﬂﬂmﬂ z%@F%%m%dger%emg/mL
subsys enpsa ahupBOnmaemza:td&smtm armfﬁé@rmrlcfﬁzwiénOfokhsnéerver

subsyste C v nted wi_ith.a 486.co ter running under a
UNIX-typghB Er&? ﬁg EystﬁlPSWESrﬁFﬁaP%&hﬂﬁmﬁ(Eﬁéqﬁi temincl udes a
WO 97/ 1248Bmobilized alkaline phosphatase activity was detected by

PCT/U896/&éé§gion of 100 pL of 0.2 mM 4—methylumbelliferyl'pﬂgéphate
(MUBP, JBL Scientific) in buffer&2.5 M diethanolamine pH 8.9

20 (JBL Scientific), 10 mM MgCl2, 5 mM zinc acetate dihydrate
- and 5 mM N-hydroxyethyl-ethylene~diamine-triacetic acid).
The plates were incubated at 37°C. Fluorescence at 450 nM
was measured using a microplate fluorometer (Dynateck)
exciting at 365 nM.
‘25
Mi 1 § : i luat in HIV-1 infected MT-2
cells:
Compounds to be evaluated were dissolved in DMSO and
diluted in culture medium to twice the highest concentration
" 30 to be tested and a maximum DMSO concentration of 2%. Further
three~fold serial dilutions of the compound in culture medium
were performed directly in U bottom microtiter plates (Nunc).
After compound dilution, MT-2 cells (50 UL) were added to a
final concentration of 5 x 105 per mL (1 x 105 per well).
35 Cells were incubated with compounds for 30 minutes at 37°C in
a CO2 incubator. For evaluation of antiviral potency, an
appropriate dilution of HIV~1 (RF) virus stock (50 ML) was

- 17 -



mul tiport controller (see also FIG 3) that handl es comunications with the
Transfer Agent termnals.. Also provided in the server subsystemare a

crypt ogr b bgndegy neanagenent subsystem a backup subsyst enbacrgenheadssonal
dat abase managenent system i nput/output (1/0, systemadm nistration, and

audit "5 subsystem A PCMCIA Card and backup communi cati on subsystem
I nterfaces W th the bac sub tem nent | oned Qye, that

i mpl ement &F3RE Fogguiture ‘Eﬁﬁgt EPn Fﬂg ﬁﬁ&h—!? 3“50% t{%éc'&ﬁelp ﬁ‘&
system Atdsy agempoundsi caThenfinal velhmgsimneashewbddewasi 2100t b.e,

document  $EQLA0S, IpYL e 8T pfEUL OGS IPILEO Rl inractoBORYER 40w or T

DAS al so wo Secondary suppor
functi on. m;imrmmrﬂ@eqbexm placehbdepausy pheéenelqhtt Weldecmmet S

execut 5on r{%ected fﬁ%@%sén&éygfoﬂf@pghﬁ Gi‘Eﬂlm’Ebﬁgo‘&B Wl d Feeal " the

transaction for further verification th parti es executing or
seal i ng t IRVagRHoR €5 BRMBPYALJTARLELEK, paralp.gg.t PLRESSr ¥E&E parti es.

Thi s addi tdiilre@twfyndbupciisasi §nﬂ§btﬁ_aﬁw red, but would 15 assist in
t he further authgntication of the dertlt: 32 f.the

[
FIGs. 6a, 6b are-dihgr afeY?| PhstPA Pﬁﬁ &&t a:l'na?)tf?‘ﬁra’a‘ltl?gbe‘afc?ﬂ%bﬁﬁs in
t he nort gdgeidenanc@02 ntncebgt okt haéltbnte25ol¢§anﬁ/ nediungwaddnwaisor t he

| oan ?es removy e&_re eﬂhé‘gﬁﬁl 11’1?85{:58 éla %%CI A’i’ﬁigsga%ke%np‘ﬁih%@ %yM

conpl & ration car 0 aut hori ze
parties f&ER r%ﬁﬁ@ﬁ%ﬂ@ hbetinyilataddcapturespapbpsHafgaddgsl tevitden

trails. Theyardd'esel 1§ 0aN@UlEm8EALHE! hédﬂﬁfn bﬁ each weldi bdealﬁant
comerci al_and f.i nangi al knmtggl ons s:g @S ANK/ l\/brL age Co. and
a Title CEMIME rré:%%’en? e2Bdy ép@ EBPEPARSRIPPENd recei ve
docunent s Bfkeridizatchdh yof | thet eppure BaokéMiot HiYeREA. ihotte @edl

el ecty ni t o] u S t i | nt er,
o ot Por b fiag (PS04 Syt PR PE) HRBe i BxbaTaRY. T BRECTRSEET B
bl ocks andndatse ankturecbyt sepiing the phateeulgh ahplabehseeileati on Center
transmts édts%@éwggter%ﬂ&aiﬁéuweﬂnsowafnt8-2@ hrs intBe37PE! enlEphEbesi ng

Agent .
p%T/ usoe/ Pdsjpilled water was then added to each well to dilute the

hybridization reaction three-fold and 150 ML of this-diluted
20 mixture was transferred to a streptavidin coated microtiter

plate. HIV RNA was quantitated as described above. 2

standard curve, prepared by adding known amounts of pDAB 72

in vitro RNA transcript to wells containing lysed uninfected

cells, was run on each microtiter plate in order to determine
25 the amount of viral RNA made during the infection.

In order to standardize the virus inoculum used in the

evaluation of compounds for antiviral activity, dilutions of
virus were selected which resulted in an ICgQ .value
(concentration of compound required to reduce the HIV RNA

30 level by 90%) for dideoxycytidine (ddC) of 0.2 ug/mL.  IC9Q
values of other antiviral compounds, both more and less
potent than ddC, were reproducible using several stocks of
HIV-1 (RF) when this procedure was followed. This
concentration of virus corresponded to ~3 x 10° PFU (measured

35 by plagque assay on MT-2 cells) per assay well and typically
produced approximately 75% of the maximum viral RNA level
achievable at any virus inoculum. For the HIV RNA assay,

- 18 -~



- 17 - . In step 4, the Title Co./d osing Agent has the

docunents executed by digitized autograph signature by a
Homebuyer M@0 . In step 5, the Title Co./C osi Y& 200360vi des
Honeowner / Honebuyer with "hard copi es" of t he signed docunents. In

step 6, the Title Co./C osing Agent transmts the 5 docunents to the

Aut hent i catiicyp Qe @és wéréhdéaésmihedl Befr th)é peeckstaR@ @ a%n of netdnd
time stanps the executed dgcunent ormargi Rgocuments tg the

B/ bt DR (SHRRat SFEem: RePastatre $8: MARUSE SR ERag:
Co. needs mmxﬂSedﬁedh@eB]Jtb&mpllesdod:nntnESRNAhe;sagnrb&alte.kﬁe @ednnrdthe

f I h

sank) wor t o S4SREE e 8 8P RERAT Bk ERRERR c83e, sRnbhepgoe” Witz

transf ebr edplate htaverdgat dfaeight Awehds) ty Validspevfidampncer lodt hbrtgage

Bank/ | ”VeStl‘Hdn}:ghﬁfpl@feE\@faﬁV ﬁdtﬁg Al Qggﬁgoiegﬁgdﬁagubﬂﬁﬁ%é a?:%%%@xt P
o) nt er.

t hey can be retrieved |ne rom-t uthent| cati .
FIG 7 furfiferthyesseritesian ekbinpre seanppehcthatsthecvdoms dofisctioat i on

15 proceshodiy th€shi¢ Sin S&ﬁPRNﬁ“aQbSSvt éQ&hﬁldQEﬂ;{H@”EO' %rdész‘e%:%fiv tHan
drafted, that . reflects éhgs enment _of bles such
d (o

manuf act ur itH§ Henat Fererate 5°ng of gD 3r9n|N1¢HS R?‘AThe
el ect rbdi ¢ thenseript s prhelﬂegotﬁoa ddapsfietefgénedsin each taarsaynatun,

which is illustsate rga I o] t vin n th PC Card
and, optlon:ﬁ'ﬁ%ﬁ‘1 il ést&?%‘ge%gd fgrgné Ppg ﬁé/ﬂ% w?‘g?tlgﬁ Ej‘ﬁ g.laézgau
typlcal 20lewaiﬁd@unsxabnRNbrpaoduaadfby AQeﬁffGCtevslpabtaasa: Ieast the
conput ati 09ghipitor &%ﬁi’&'ﬁétlégs '&ﬁgﬁ g%kb PeRk hg%‘istyfﬂ'ﬂ%%%{

hi gh resol ution graphics, rea us pad
capt uri ng MEdqb %Q%ﬁl%Qﬁ%%ﬁh?Es AscemBREnd was' cppsifered aggdve 1f

el ect roHi c igtec Ut ,wa)mlﬂﬂurfmytdmoe:r:e@é@ctlhmaiﬂm or renotely, is
di spl ayed on thi ter

ﬁ " t izcond stggt .the parties to
the agreenent e H%+Fa anas ﬁPFYtEﬁS “a BARLBPLEEIDENE Mocurent
using the guﬁnn;xzﬁr §1E$e85|thluwesgathecaptnma& additiandofn@&Xrted in-
appropri at q§§§? c 0 n e | |, ep

have si gne%ol ocumant Q§°‘§‘l‘f§aﬁ{s’?g{€gﬁg Eanger&%fléls'%sEo ebgo?% et(:assor‘fegfe
t he qgmqunﬁpng a Perkin Elmer/Cetus ProPette.

PCT/U3&§/14159

Dosage and Formulation

" The antiviral compounds of this invention can be

administered as treatment for viral infections by any means
that produces contact of the active agent with the agent's

'25 site of action, i.e., the viral protease, in the body of a
mammal. They can be administered by any conventional means
available for use in conjunction with pharmaceuticals, either
as individual therapeutic agents or in a combination of
therapeutic agents. They can be administered alone, but

30 preferably are administered with a pharmaceutical carrier
selected on the basis of the chosen route of administration
and standard pharmaceutical practice.

The dosage administered will; of course, vary depending

upon known factors, such as the pharmacodynamic

35 characteristics of the particular agent and its mode and
route of administration; the age, health and weight of the
recipient; the nature and extent of the symptoms; the kind of
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- 18 - docunent's execution by invoking his or her digital,

si gnature and appendi ng his or her certificate, using the PC Card.
| f an oriwpyghog@rer docunment were desired, the el ectroni cpgpgissRsppzgwoul d
be printed first. The paper docunent would then be placed on the stylus pad
and 5 " the termnal's cursor positioned to the corresponding place in the
el ectronic docunent. This permits the ca ture and transfer of

hand- wr i t t SARSPERENGr EXeadtReRs; the freguenay At STaathenki 3Rd pdder
docunent. déhfeetedbsdtied.vensidailys ddsageamﬁemlve ingrelliEntcadan Ge t he

paper docu f cal Ll Transfer

Agent tran%gnﬁé t?ﬁetgl ggt abﬁug 6 59%& g’c%rlr)eq{eé tlod(dtcﬁ%l&qt%?%é}%};caﬁﬁ %on Center

in the thikdlegepmob£ft bedyr wedght, Tith the prefleamead aldse esingrabout

preferapl ygi pclydgssarhizghsy é%‘#m? utility server conmputer, havi ng
d b

substanti al storage capacit ackup capab|I| ,.and is a secure and
hi ghly assured PRERBEPRt yf°r’Fﬁ‘e° uCRBROSAkdions @HitaP o fon mdnl dsaraf don

di gi t gl contasngmbw ﬁb@ﬁlﬂab.l gt o @R 100 mf@ﬂa&&v@%mm ate
ti me base.

| ectronig d current § Sl
aut hent i m??raﬁﬂlr'l ght2 BF‘eF pha mace“ﬁ"ﬁ?@f &R \Fé"f? o%‘fte’d’%y t he
Aut hent i caingned:eentar widfleprdinakfily be praﬂrﬂaemn Gat emhourhe ceff extiouni c
docu ti S S y signed (step
6), jng'lr,lbl‘ na ed % 39 Qﬁgﬁ& %)t%%rggg g‘tt%}%eiktﬁ%e%{elt ?glittl é)f hrﬁ
Certified %%P@gl‘éfiophe ghecacsive d@ﬁ}'ﬁéﬂe%;ﬂ&m&? @é’ff&l@&ﬁmdad

accordi ng é?ali? Y n' B%tl'iﬁchb%%§ef FRPmd) AAHTORI Q'Ia‘i)d%.résy t%!ﬁ'e drte
hol'der of a benefi ci al wner CngI nat ed %?Yt he docunent.

The Aut herRPEREF8n BEntlér l’rﬂPl’rfjaﬂ‘@atgﬁefgﬂr&ﬁ'roW d IWE or

hi story, oéndl bukpansachisons Itsden aisroewmﬂxﬂrsmceyamMaHﬁ ed to
lated t t‘,__hat the log is useful for many

| ., Dbe.a
nanagér?entl?uﬁ‘&?rﬁﬁg ﬁr‘r&?‘gdz 08885 tPH\fre to the useful ness of the system
For exanpl e, thGeD.agihacapsué.ees contain theemdtiiiend rerestiprantare ect roni ¢

subm ssi o &8&9&8‘1 ?..e‘i:%a”%‘éh' %;é 3t e stﬁ:z‘?ﬁf r 'cl&itl‘?ﬁééé' lability

I|mtat|o or t ent| Eat’ion nt er usef ul
as evi denc@e’{-ﬂ-v?ﬁé"ﬁwuﬁéﬁpe§lé‘ﬂ‘alsﬁ-%ﬂfa@@st &Gf'arlc acid, and the like.

Similar diluents can be used to make compressed tablets.

20 Both tablets and capsules can be manufactured as sustained
release products to provide for continuous release of
medication over a period of hours. Compressed tablets can be
sugar coated or f£ilm coated to mask any unpleasant taste and
protect the tablet from the atmosphere, or enteric coated for

‘25 selective disintegration in the gastrointestinal tract.
Liquid dosage forms for oral administration can contain
coloring and flavoring to increase patient acceptance.

In general, water, a suitable oil, saline, aqueous
dextrose (glucose), and related sugar solutions and glycols

30 such as propylene glycol or polyethylene glycols are suitable
carriers for parenteral solutions. Solutions for parenteral
administration preferably contain a water soluble salt of the
active ingredient, suitable stabilizing agents, and if
necessary, buffer substances. Antioxidizing agents such as

35 sodium bisulfite, sodium sulfite, or ascorbic acid, either
alone or combined, are suitable stabilizing agents. Also

. used are citric acid and its salts, and sodium EDTA. 1In
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The Aut heN©i%8a8P908n Center al so controls access to the docu®ETUSOH20036
accordance with authorization instructions provided by the owner of the
docunent.. Such aut horization instructions would be updated or

(rjew sedt I rh&&ﬁi@éﬂ?”ﬁﬁr\é’n’t@ral solzlltglwl&fa(rﬁt&r%ta?ﬁf 'hzﬂ.‘ﬁ?é‘ﬁ-vﬂtiﬂeé he
ocunen S | rates e rocess O
digitally heh RS hBnaplkopinm cRyarid, mebhy Tl G iRkomy s areerar Aty as

an "infor nettlonobtfandbl,. bﬁuama[bllcealprma:nﬁcanhacﬂn carrle:fslrmi-eon I n

general , ctlL.o c function
that is corrpu?{]ﬁ{)(g)@e;ht %ghﬁg to ﬂ%erworna‘%%ﬁé%% Tl os%@rﬁf'o?ect ed.
The 5 Stﬂ@ﬂardncefenepcsduc6$ ar rddsagilelidiest” in a way such that no

two different 1 f t #ﬁgafggmé

Since a d|ffereﬁ?eﬁggsgﬁgghhggd@m |ge§¥ﬂfs pr oduce even one %t? ofofhe
|nfornat|dﬁp%b?@@P°P§d§h8ﬁg§Blst&@Wﬁﬂﬂi°n can kg nkklustratedsasong
integrity £dETéws: In accordance with the invention, the
nmessage digest is encrypted using the signatory's secret key, t her eby
produci ng the signatory's digital signature. The 15 conbi nati on of
hashi a§ arChpsrelestion in this way insures the systenm's integrity .

(- Lhe, abl IA! YabGeIRRBrod LAl I oi?Vlk At WU/ £AORNLY | Y

l.e., abilit a si ory, or respon par The
di gi t al @hlafwg' stasdaner Wpe-mece har@b SRR in gangules aemthd@utho t he
readabl e |1rtf@rrﬂ%tb9np8hﬁé§bd( 800 ivieeAhgratikbrft, 150 mdY¥ ClLLe bde F'ﬁo 7).

20 di fferent. hash functlons t hat, are known, it
current|y™d © ‘B%ﬁ‘éi@ﬂerhéf‘ BoZ9 FRIGEHIY SHSATHRF MD5, whi ch are
enbodl®dd in circuits comercially available fromvendors identified
above, an % 'S publ i shed secure hash algorithm are
sui tably I cant' s DAS. O course, other hash

functions can bk mipburedofoabsdyee ingxddisnt dn td iRt ilpkssetl such

The steps I ' ni (

depi ct ed ﬁlg F%C?b%éhaﬁéi Pbgg??lﬁ%le%ﬁt&lg' Clﬁi a gg%ga%lu?%agp?%%e%igpgreﬁl G

7) are andfh?ﬂﬁ@Feﬂlpﬁsﬂﬁépédq nQFPBS iveh digRlagenant @Rt aas

appended tgeidtDREt8’ form soft gelatin capsules containing 100 mg of
the active ingredient. The capsules should then be washed

and dried.

Iablets
25 A large number of tablets can be prepared by

conventional procedures so that the dosage unit is 100 mg of
active ingredient, 0.2 mg of colloidal silicon dioxide, 5
milligrams of magnesium stearate, 275 mg of microcrystalline
cellulose, 11 mg of starch and 98.8 mg of lactose.

' 30 Appropriate coatings may be applied to increase palatability
or delay absorption.

Suspension
An aqueous suspension can be prepared for oral
35 administration so that each 5 ml contain 25 mg of finely
divided active ingredient, 200 mg of sodium carboxymethyl
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mor e di gi wad osmlogeat ur es, which are created by-using a si gnacarssoab@ssi t hm
and the secret key(s) of the signatory(s) as described in connection
with FIG 8, and the certifiate(s) of the signatory(s). As described

above, eac rti e i gnatory,

t he si gnat gr ?/’lisgiﬁu%o f cgc & % bt ver%caqsal%ér} Bi d@% c];é/predﬁ‘?g??n ned

col | at er al spangiea,i ¢h Sffout ansk &iQgfairg of arapikkinligital ly si gned
nmessage digest of the certificate. The format of these pertinent parts of
such a certif,jicate . in accordance wth the X 509 Recomendation that woul d
be ehﬂ:@fg@'%&fa user or the Certification Authority is illustrated.

in FIGs510. A parenterHle cunfo it Fory adu idadn X ﬁdﬁ&dﬁ%?@tﬁ@t‘ié‘n by
normal |y but no .necessarily be 10 . .carried out ]pysé Il%A ntlc tlon

Center, coﬁ‘BP s'"od’e(ﬁ‘ag”ptqen rter??%st%es% Bt he
docurrent aethaahlmggxtdmemrmmrlw% (b;gemanmga ;mupym&némglsm@l and di gest,
and conpar he rgsul i d gﬁg e ssage

di gest. Thgggu%l I C T‘sf%gnstgt Blgel er %1?%?1]' Cgﬁb?jhelglc(!;er(‘rit i ficate

si gned by tBehniquesGertification Aut hority and appended to the docunent is
used fiqy decrypti ng the 15 appended nessage digest. If the two nessage

di gest val U the |dent|t of h; i ndi vidual naned in the
certificat - ' ' Ad—3) the docunent, or

ot h]gar | m(‘]I or mat | Ea&bjteﬁgap@ﬂﬂ:ﬂdﬁ%géﬁwgi‘dﬂpbnﬁnﬁ hef dﬂC:UéfE:tﬁvéﬁtJﬁon can
confirmed an uar e An _Aut henticati Cent er .attest IS _[€es

by itself ge%e&l &l'ttt %ﬁ‘é’ t‘% . SHFh ¢osd ‘i@ é'
FIG 11, aabeweif st e:am‘ aelswsm (aﬁamafsérrenmiarﬁu) BT e wiysy, as

Certi figat jaRcAY LAY 'aaowes Prygf ?&b'ﬂbﬂcﬂ&f dae &{1%’16:9 SHRSEAGAL alby the

sane way t hat el eCtI’OI’]I Cc docunents are S1 gned, except t hat

such a cerisf FEaP@ understood & FeRFefftong é%r%fﬁ‘%%ﬁ‘ $ @%powered to
create cerfiebcgdbesdi p‘f@mdﬁfsllqn ofttaus, if mqwrmﬁt§ da)glém b pN@talr es

|ncIudeva| ati f.the I.C .Si e al l Lfication

Aut horitie ﬁ S'Etdﬁttsl& \ﬁ@ torFe lﬂ%? rﬁi %‘ai‘?y gﬁﬁﬁﬁ tg,omponent

which is th)rrmay alser ber tCerttiefld ddte csamjtdmrmrtcgepe'ﬁttexst.gnat ures of these
20 Components (a) and_ (b) of the present invention may be-

formulated together, in a single dosage unit (that is,
combined together in one capsule, tablet, powder, liquid,
etc.) as a combination product. When component (a) and (b)
are not formulated together in a single dosage unit,

'25 component (a) may be administered at the same time as
component (b) or in any order; for example component (a) of
this invention may be administered first, followed by
administration of component (b), or they may be administered
in the reverse order. If component (b) contains more that

" 30 one agent, e.g., one RT inhibitor and one protease inhibitor,
these agents may be administered together or in any order.
When not administered at the same time, preferably the
administration of component {a) and (b) occurs less than
about one hour apart. Preferably, the route of

35 administration of component (a) and (b} is oral. The terms
oral agent, oral inhibitor, oral compound, or the like, as
used herein, denote compounds which may be orally
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Centification Authorities are |oaded in the signatory's PC Card and

appended to, docunents prepared with that PC Card. WO
97/ 12460 WO 98/20009 - PCT/US97/20036
PCT/ US96/ 14159 -21 -

As illustrated by FIG 12, the path fron1the signatory to the Root

Aut hority aamass%&%dier@&mﬁﬁ th:.@nlélU%P@ﬁétéﬁiéoﬁhé{:eéo éﬁﬁeﬁ'tgr’{%t)ory S
(user's) certificate is d| |ta rtification Authority whose

own gBft FPPPRRET t"?%%%“f"e‘}i/?'%e’é‘?ﬁnléﬂ Bhet fampospute
Certifi cat i(ohafutilsor Iﬂo)t eﬁfamp]fé,ndﬁoﬂﬂedsﬁlsy] i &2l Josageefarpmluigl ity of

aut hent | cop ot ceRso ey st AN o8 aopinidl o6 Bh SLFPERERL LoLlS,

Certi f iScat ibhatutiser ifior esamrleatene ateompeRnh @f abiedesonhinataopomon
node is prod’éﬁﬁoﬂa'&&e'b"ed,ad:ﬁrﬁf%ré& @f‘éfﬁft'&ﬁ&eaﬁoéhgkt 8bm gbﬂ ﬁé fngyfor

an entity on a different branch of an authentication tre
verify t hePGuBABAPHStETed Jntrayeneusiyk £Esd98age [O¥BSt he common node.

It will be notegsthat a d@ﬁaﬁu B SE Mhedi @) apeadt evio86rasRinhkrsthative
only and tgﬁt on of_.or recogg%zgathat vari ous
t

nodi fi cati bng 35 rd B t#%nﬁh?kﬁﬁﬁk+?ﬁf+?%h??ﬁﬁagﬁ| £ scope of

the 10 pneeanuonnmaﬁivardeeﬁendnmg>mpnm|marﬁdusnfacbyrshsuthlhewthg

cl ai mms. pharmacodynamic characteristics of the particular agent and
its mode and route of administration, the age, health and
weight of the recipient, the nature and extent of the
symptoms, the kind of concurrent treatment, the frequency of

15 treatment, and the effect desired, as described above.

The proper dosage of components (a) and (b) of the
present invention will be readily ascertainable by a medical
practitioner skilled in the art, based upon the present
disclosure. By way of general guidance, typically a daily

20 dosage may be about 100 milligrams to about 1.5 grams of each
component. If component (b) represents more than one
compound, then typically a daily dosage may be about 100
milligrams to about 1.5 grams of each agent of component (b).
By way of general guidance, when the compounds of component

‘25 (a) and component (b) are administered in .combination, the
dosage amount of each component may be reduced by about 70-
80% relative to the usual dosage of the component when it is
administered alone as a single agent for the treatment of HIV
infectdion.

30 The combination products of this invention may be
formulated such that, although the active ingredients are
combined in a single dosage unit, the physical contact
between the active ingredients is minimized. In order to
minimize contact, for example, where the product is orally

35 administered, one active ingredient may be enteric coated.

By enteric coating one of the active ingredients, it is
possible not only to minimize the contact between the
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*C L M S* .- 22 -
WHAT IS CLAIMED | S: 1. An authentication systemfor

el ect r oniwotREgaydl cati on of docunents and for. ensupchaisbiidesy i t'y of
transmtted docunments and non-repudiation of the transmtted ,

docunents, conpri sing: 5 means for digitally encrypting a
docunent ; . . heans for certiﬂyin an identity of a transferor
of the docGREREned active ingredieptsS; MUyt ity &5 $¥Pkeytand a
private kegon@iroleasie asladsd ef Y iof Khescomponentd Ntn pthyat e key

bei ng used _for di.gi.tall.y encryptin he .dqcunent ; nmeaps for
si gni ng t hgaﬁgfﬁ&glﬁe%%ﬁa%ﬁ%ﬁ zflq“é'f gfrﬁ%%r"é}e @f these compopents is
veri fi abl ynbtamedicatser ian tdvec rstpimaizh duheratthennehtrelgased in the :
nmeans fr apipentieating a transmtted, encrypted, signed document.

2. The authentication systemof claim 1, further conprising neans for
sealing the Anothay gphasdmenty R Wy igwentirn sihexe ozl i ng neans
signs the gaminbedatSidnad GBI provides Vfdh 2 SRIYhiH &h tdtoduct

si gnat ur e. An el ectrooni c docunent stonggg and retrieval

15, 3.
systen1thaWh§ﬁ§&Pe§H§UFHE%HQﬂQQF%¥e ingredients 4% fiatfl et s?stored in
t he syst ensastdatihadsiraleatfe alaardricl arldicrhyurefifectt auwdstareski~release
parti c I.S4-NQ- . f I oL igitally
bncr yiited EEbRENAE: she qagtrointedBAH 'adt HHE N Heloife B
el ect r oni ciBémies: Phyaicady @entash RRRN tRI crbined activeneans for
v;ar.l Iyl ng ﬂgéﬂ@ﬁﬁfb%ﬁt%f. aﬁwtth\éfnﬂﬁt&ﬁﬁjfé} Eﬁt{ahﬁi@?féletaah@?té&@wéﬁ@d
el ectroni c docunent. . . . 4. oqd of authenticatin
eIectronicS?PygEOﬁHQHQiﬁﬂﬁ}¥¥xﬁﬂﬁﬁﬁ¥FtQEﬁtégiﬁH that gkei¥ﬁ¥£ﬁ§$y°%f t he
transm t t eghdsceompiohentd copurssprdiyatinthd idtedtiansm tStel HoanoEné s,

conpri.,sd ng_the steps of, . 25 | gitally encryptin docunent ;
cert1 f5 noPRREPAER, MLt Thvaiv e Fosmn At e omsthdt £65

product in which the one component is coated with a sustained

~and/or enteric release polymer, and the other component is

also coated with a polymer such as a low viscosity grade of
hydroxypropyl methylcelluloée or other appropriate materials

20 as known in the art, in order to further separate the active
components. The polymer coating serves to form an additional
barrier to interaction with the other component. In each
formulation wherein contact is prevented between components
(a) and (b) via a coating or some other material, contact may

"25 also be prevented between the individual agents of component
(o).

Dosagé forms of the combination products of the present
invention wherein one active ingredient is enteric coated can
be in ‘the form of tablets such that the enteric coated

30 component and the other active ingredient are blended
together and then compressed into a tablet or such that the
enteric coated component is compressed into one tablet layer
and the other active ingredient is compressed into an
additional layer. Optionally, in order to further separate

35 the two layers, one or more placebo layers may be present
such that the placebo layer is between the layers of active
ingredients. In addition, dosage forms of the present
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-28 - . generating a public key and a private key, at |east

one of. the. publlc key and the private key being used for digitally
encrypt i TYOPREW8cunent ; signing the documESE/RROT/A mgs

di gital signature; verifiably transmtting an encrypted,

si gned docunent; and 5 aut henticating a transmtted,

encrypt ed, irsvemetionocanebe. in the form of capsulefhavhatdiot mie caatiivd,

wher ei n tffc‘i‘ei,[eééj_&{ NGsSLER !r@glslégeifﬁl taer?:agle‘{eld%’ﬁ%d q'-q})? fo&m of & ihe

per sonal |ca i on KU east one of
private katuwabity of micgptgbAsts:y @ﬁﬂﬂi§¥ﬁﬁnﬂﬁﬁﬁnU198 or non—per1135

The net hodupfck! &+-& éheﬂhéhﬁéﬂlbh%o%‘&te*@?m IGRIdN Bt £ BVBUESES a step Of
10 including an_integrit a _date and tine stanp in the .

t r ansnPt t RECERERDPEEE, EPgﬁéeleSr grandpéﬁ%ém non-perils are they p
net hod of puHdeAt {686 agcapsauecbﬁ:omo@npiwwtmt@raardaspm§ hel 646 PEioh:

si gni ng the el ectropic_docgu th a | tal re of a transfer
agent ; granuiagloapﬁg gﬁ ° r & é&ﬁ(§WQT%Hi§ ectroni ¢ docunment by
t he transfer agﬁnesembsrwémlths dEher waysldﬁ<mMn1mx£Ingﬁnanmagptographic

key to an Béf\p éltlyi%ﬁg Epﬁpbhgﬂi% Q:%%l ation t1:>rod1;|c:‘l:'.s @Pﬁlﬂé nlgrgsggtt__e

st arrp and on| C ocunen
val i d&Pi nginveniigng awhstgﬁat ari@umt@metd flinc & esne'fgltehedqsmfmrxag@m

signing t %ﬂ&ﬁéﬁ@fé& dacHEBArave! Formye e a‘i‘ el s I Neid EoaNd
appendi ng a econd certificate to the %.%ftronlc docunent signed

W t.h the éﬁﬁﬁﬁﬂrﬁ?@F%$lb¥|EﬁﬁtﬁﬁgeaFPQPthe e Figpdity SRpareRk %ﬁs
been val i dgicsk skelied ihethecand,Cpasdd ol eheelpricert Wy Dgsapdi c key

to the second digital sige r n St.or i facility
i dentified by t ’ga‘é‘g%‘é%&gg?%#t Ritd g‘r?aetfb’rle Tor, &g SRS ”%’n bhiv

with the sigtteetiidoni t whichgaamprdsena mnag:m@ddonceﬁ@qtiveaamunt
appended %&emtﬂ%rﬁaeeuucal cbApblsii ity oS Loy rﬂqq Bmpdigndogement .

An ap garatus or authentlcatlng an ectronlc docunent,
corrprl Si ng?omponent (a) and ppgnorf BOTE GRMRYUNRES & Toagmpanerfoc (Pent 10 t h

a digital srignet uheref stekidastentaderlrs, are also within the ambit of

the present invention. Sterilization of the container may be

20 carried out using conventional sterilization methodology well
known to those skilled in the art. Component (a) and
component (b) may be in the same sterile container or in
separate sterile containers. The sterile containers of
materials may comprise separate containers, or one or more

25 multi-part containers, as desired. Component (a) and
component (b), may'be separate, or physically combined into a
single dosage form or unit as described above. Such kits may
further include, if desired, one or more of various
conventional pharmaceutical kit components, such as for

" 30 example, one or more pharmaceutically acceptable carriers,

additional vials for mixing the components, etc., as will be
readily apparent to those skilled in the art. Instructions,
either as inserts or as labels, indicating quantities of the
components to be administered, guidelines for administration,

35 and/or guidelines for mixing the components, may also be
included in the kit. .
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-24 - means for appending a certificate to the electronic,
docunent, wherein the certificate relates a cryptographic key to an
i dentity vwé oghgogdbr ansfer agent; ' .- nmeans for PODURYM@oss dat e
stanp and a tine stanp to the el ectronic docunent; means
for validating the digital signature and certlflcate means
for signing the,electronic_docu econd dlgltal nat u nd for
appendi ng a sec%‘dl%'é?gﬁlgwgrPBSt ﬁ‘gdé&égﬁi‘dﬁ’f‘g oy %13\%% c\ﬁet € he
second mgpreﬁent inventignaaveepabséblehéndilgighdl ofi ghet mbevieas been

vali dat ed Jyaditngal | d8E1 50 FRBRS£oLACEE! Be! Gﬁdefstood BEANGRA higat e

relates a cryptog aphi ¢ key e second signature;
neans, i deift98¢ ff pyhe h%PE%@@ﬁG gilgimgy §h§n&f‘ﬁle§t11°6r NSO Pien PHAFE iFeSunent

si gnedswi tdtHdkwisd henggcasdsgeBi Faballgnabseeided haveis.t he second

certificate appended such that the storing . - nmeans assunes control of
t he docunent. 9. A nethod of executing a transaction by
transferring an authenticated information obj ect having a
verifiable evidence trail, conprising the steps of:

signing, by a first entity, the information object with a first digital
signature; 15 appending, by the first entity, a first certificate
to the informati on object, wherein the first certificate relates at

| east an identity and a cryptographic key to the first entity;
aut henticating the informati on object signed with the first digital

si gnature and hawi ng appended the first certificate by a second
entity, thereby form ng an authenticated object, wherein the step
of authenticating conprises: 20 validating the first

digital signature and first certificate; applying a

date stanp and a tinme stanp to the information object signed with

the first digital signature and having appended the first certificate; and
after the validating and applying steps, taking control of the validated
st anped i nformation object by signing the information
object with a second digital signature of 25 the second entity,
appendi ng a second certificate to the information object, and storing

t he validated stanped information object signed with the second:digital

si gnature and havi ng the second certificate appended as the
aut henti cated object, wherein the second certificate
relates at least an identity and a cryptographic key to the second entity;
and transferring the authenticated object to an entity in

response to an instruction.
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-25 - . claim9, wherein the transferring
step conprlses retrievi lﬂ ﬂml l!ﬂ " Fred aut henti cated_obj ect and

provi di ng WORE2PMP i eved aut frenti cat e ect fo the entity /US57/20036
accordance with the instruction. 11. The method of claim
10, wherein the retrieved authentlcated object is prOV|ded to 5 each
of a pl ur REALY IS RINED AS NCA RE hBEI 8E ED B R

12. The nEb&%kiﬂéﬁiéﬁ;&ékn%ﬁﬁ%ﬁérﬁg?Ch signing step conprlses ‘the steps of
appl yi ng he informati on object to determ ne a
message di gest and using the nessage digest with a secret
cryptographi c key ecki the first and second

entities to de't(ler m%eéélﬁaeéﬁcg g%t?égﬂ | gl si gnat ur e. 10 13..
The m® hod of claim 12, mhereln t he valldatlng step conprises the step of
usi ng t he dlgltal g:ature Wi a publicpCtryptographic key of the
first entity, and with anoth i yest determ ned by

N " ¥
appl ying the hash function to the igflormgti oq_ghig 14.
The nethod of claim9, further compri$d i ap of mai ntai ning a | og
rel ating to the authentich ol@ﬁ:dfh so as to identify at |east one
subsequent information object related 15 to the transaction.
15. The nethod of claim 14, wherein a 3ubsequent information object is

si gned byog a pharmddiutthchUly abceéptableesaitaothprddedly Frm
16. An apgﬁratu% for executing a transaction by transferring an

aut hentic I nformati on object having a verifiable evidence
trail, conprising: 20 first neans for signing, by a first entity,
the iyd ormati on, obje I r nd for
appeﬁg?ng, by ?he |rs §h§i£éé§#??§ %gr?l?lca%é ?hgggéﬂlﬁ %rnatlon

obj ect, CompounﬂuyﬂﬂQftfﬂimul%tleert|f|cate relates at least an identity
and a cryptographic key to the first entity; and

3. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutically
15 effective amount of a compound of Claim 1 or a
pharmaceutically acceptable salt or prodrug form thereof.

4. A composition according to Claim 3, wherein the
compound is of formula I.
20
’ 5. A method for treating HIV infection which comprises
administering to a host in need of such treatment a
therapeutically effective amount of a compound of formula I

25 or a pharmaceutically acceptable salt or prodrug form
thereof.

6. A method according to Claim 5, wherein the compound
is of formula I. '
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means for authenticat| !ﬂﬂﬁ nfornatlon object signed with the first,

digital signature ' ﬂ t uﬂppended the first certificate by a
second enyotogzedgecr eby nticated oPCeRISHIIMISY €I n

t he aut henticating neans conprlses means for
validating the first digital signature and first certificate; 5

a date stanp and atime stanp for application to an infornmation object

si gned with the first digital signature and havi ng appended
the first certi®.icatagetdmtl of treating HIV infectioeawbithr compriskki ng a
val i dat ed ﬁﬁTﬁ%giéf%%#rmgﬂcgbﬁﬁiéﬁ%loﬂme§8'g k88t in need. ther

control | i ng neans conptises second neanS for signing an |nfornaF|on obj ect
with a  therapeuticallkp®fiftPefiije BmaWahaelte of the second entity and

for appendi ng qée@%ﬁﬁﬁﬂdl&@t&m]m I the information object,
and a nenory; wherein the nmenory includes storage Iocatlons
for validated stanped information obj ect s gkgned with the second
digital signature and havin %e secon§ certificape®appended as

aut henti cated objects, an a ntrca ed in.the nenory is
transferrable in response an pnst L@gnh, and the second
certificate relates at |east an igént ' cryptographic key to
the second entity. HOL7. O H% apparatus of claim 16, wherein
each signing neans conprises a processgr for appl ying a hash

function to the information object to feternine a nmessage digest and for
usi ng theomeasg@émhapﬁntimalngi&mnmptahlqpsagtaphlprhdyugffbhm respective
one of thE aqg1 - second entities to determine the respective
digital S|gnatur QH) 18. The apparatus of claim 17, wherein
the st@ning medid iak deastenemenpourdi selected fremdthe group

19. The aEBﬁ@@ﬁﬁiﬂH d%fﬁIVfEQVQEEE‘%fhﬁ§@%¥ﬁéé§étiﬁﬂlﬂ?€8§sCQHHrH§93 a
processor usin digital signature wth a publi

cryptograBFP&qaﬁﬁ(ﬁnQ4ﬂ¥?q %t entity, and with another message

di gest determ ned by applying the hash function to the information object.
8. A method according to Claim 7, wherein the compound
15 1is of formula I.

9. A method according to Claim 7, wherein the reverse
transcriptase inhibitor is a nucleoside reverse transcriptase
inhibitor. |

"20

) 10. A method according to Claim 9, wherein the
nucleoside reverse transcriptase inhibitor is selected from
AZT, 3TC, ddI, ddC, and d4T and the protease inhibitor is
selected from saquinavir, ritonavir, indinavir, VX-478,

25 nelfinavir, KNI-272, CGP~-61755, and U-103017.

11. A method according to Claim 10, wherein the
nucleoside reverse transcriptase inhibitor is selected from
AZT and 3TC and the protease inhibitor is selected from
30 saquinavir, ritonavir, and indinavir.

12. A method according to Qlaim 11, wherein the
nucleoside reverse transcriptase inhibitor is AZT.
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251 2 . aratus of claim 16, wherein an
aut henticat ed obj ect | s gi wﬂ, response to the instruction
by retri VPAH20088 aut hentl ”rom the menory a pRGTAISOT/0036

of times and providing the retrleve8 atithenticated objects to a plurality
of entities. 21. The apparatus of claim 16, wherein the
aut henticating neans further conprises a 5 log relating to

authenticated ghjechs n@ﬁd@%ééﬂdﬂ%%o'@ﬁéimom syheeauantnienf or mati on
object related to the transaction sfored in t he menory.

22. The 2PpaEsess &Phﬂgiqﬁgzﬁsv%ﬂﬂ%ﬂ?yk?subsequent i nfornati on object is
si gned by athird digital signature of a third entity.

5 14. A pharmaceutical kit useful for the treatment of
HIV infection, which comprises a therapeutlcally effective
amount of:

(a) a compound of Claim 1; and,
(b) at least one compound selected from the group

10 consisting of HIV reverse transcriptase inhibitors and HIV
protease inhibitors, in one or more sterile'containers.

€.
15. A kit according to Claim 14, wherein component (a)
is a compound of formula I. '

15
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