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METHODS OF TREATI NG HI V | NFECTI ON CROSS- REFERENCE TO
RELATED APPLI CATI ONS Thi s application clains the

whewshpoirof U. S. provisional application USSN PCT/US2005/006613
60/ 555, 767, filed March 24, 2004. BACKGROUND COF THE
FNVENTI ON HI V-1 (human i nmunodeficiency virus -1)

o F A e SE PR

end of 2002. The nunber of cases of H V and Al DS

rapial y. 1 n 200 PIRF EFF BNNITGH new
1. 1 nfeRtdARSIMehGo:eported and 3.1 nmillion people died

from AIDS.” Currently avail abl e drugs for the treatnment
This ofvertion ietattidequipmentitl teg dhaidestsval peeperticang dntegated eircuits.

t d nmbi
More paii oA Pn BRsdY F Soice (ranstoB i prlteedigiveen o
test Ifré’&e 1éad @ b )plintedlt RUR bBRA A a Défﬁcﬁl%m goVing ddvice.
| am vudi ne or 3TC (or Epivir(r)), ci t abi ne or
(or Hivid(r)), abacavir succinate (or Zi agen(r)),

of avj.r_dj | umarate salt (or Viread(r)),
2. eﬁ?ﬁ%?%%@—%%?ﬁ%%ﬁ va(r)), Combivir(r) (contains
Integﬁa'f@ &ichitd 41 typibaily fotiveda} a phesliigiofshiphasdu tircdifacs and
t hree non-nucl eosi de reverse transcri ptase

AZT) ;
other; faafisis tf@m@,ed byemhoﬁ%lﬁh%ammorm sustgn ef ¢ ijicorer gallivmiapsenide
(&
wafelc Oflﬁeﬁﬁﬁp}gsr %IQ glﬁ)ern S[‘re%ul e@x‘éé%ﬁ% lg gf#gﬁ%%@gﬁek)age fo& use in a
w1defrmgﬂdfappM1on§ aS{llnbmﬂl‘elelec(rOmc Ipavitaga sefréquently contained within an
Fortovase , indinavir (or Crixivan ritonavir
expengye ISP c(q,u)gmeqiq,elp sidssiable togrernly phg(g@greqaa properties of the circuit
tracegg}siélel% #F.l\llz{tfraﬁ ﬁ‘@l@ %g%ﬁ@g&% )&re &é&ﬁ?ﬂwﬁ\f%sg%c( {a%@é%tcﬂfcaﬁgmpemes
suchlaﬁ)pérnmmty aﬁdldhcrrt tmxnmm r)y, and one fusion inhibitor
enfuvirtide (or T-20 or Fuzeon(r)). Each of these
drugs can only transiently restrain viral replication
A poi’tF1 e eRi QN Em \P@Bﬁg Qeyic ot The eﬁ"?fs' ated in
ese drugs e a profound effect on Virem a an
Figuati 1Seals ée\uceogmm sisbid, typlcaﬂbmn, ingrated ¢iccants isrseppmrtaddys

moviffe il 156 s VR HOUBRAE oo iogeq i grgdical B Thiebrated
clrcui’c@)%lﬁeczﬁta‘sééﬁlﬂw 19 (Wltlbl'i‘ lchies b Rest aRy20 IRRSR 4 Bred Qﬁ'§yeof holes 21

ressive results, 30 to 50% of patients ultimately
Spacé romacebondadic 37 hdvmg atspeondpites of holssi3.i 4i spacer @ sgparates the

firs Q8 g i CETRE T e PP toke Ran e R PR R iR o of

holed YIPAR the sébondBEhy BPES1EPH. d& padtRl tROEdCRIARBAaBA a portion of the
phosphoryl ated in resting cells) may account for the

deviderindemlestt |¢ whitpareepriosing gecond gudl 2bh el therpyekespin extends outward
from tﬁer %]e(f(}slr% ?ey ?_ﬁ 1:65?5}503% E%l{eﬁfgraf a.crx%rho?t%ﬁfe%?? eaggg 2 edofifl! agray of holes 23
are sl1glﬁ@fcﬁ§§eﬁﬁbﬁlrbr@fanﬁthkﬁ&nd3tﬁ$ prdbe s droclilved appsakaiike of

" {a@% resi stant variant's and treatnent fail ures when
contigrail

ep e pigmade beckding se At foarpase 8 sulstantinly Bpiform egnieat pressure
on &S < B M L PR RSy s o

misaiggnéien et al; (Ref. 6-14)). Thus, there is continuing

need for new corrpounds and met hods of treatnent for
H 'V infection. 1 Benzoyl - 4-[ 2-[ 4- msthoxy 7-(3-met hyl -

The }Erli'b,o;a%‘lj %3(?%' s er 529 ﬁé,lgt}a'clll ox h eta?]éal 1.}][F1$u6% r1 %Zln%heldes a mounting

blocK mwﬁihtartﬂird)arraﬁ oﬁh}olbﬂ 34 mamltgmmieﬂie sectmidleEnt @6b of the probe pin
denonstrating potent antivifal activity against a
variety of |aboratory and clinical strains of H V-I
(see U. S. patent application US 2003 0207910,
publ i shed Nov. 6 2003). Conmpound 1 acts by selectively
preventing attachment of the exterior viral envel ope
prote| n gpl 20 to |ts ceI I ul ar receptor CD4 B| nd| ng. of

~N o ~N~ A o .
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Saqui navir 0.005 3.0 Ritonavir 0.007 3.0 Enfuvirtide
0.001 0.9 T-1249 AMD 3100 0.005 0.8 SchC 0.0009 0.9
wGedos19ks 427, 857 Conpound 2 0.079 4.0 Two- Dr upCT/US2005/006613

Conbi nations of Conpound 1 with Nucl eosi de Reverse
Transcriptase Inhibitors. Nucleoside ,RT inhibitors

26. X&tife W&Z%IR@ qlntWﬂtlJ‘thﬂﬂ g%@h&le??4 # M ﬂ{lcal contact w1th the
concentrations near the EC50 val ue of eac

secorgbertd i afgpuobeatied6. antiviral activities coul d be
conpared. All estimates were conputed using SAS Proc
NLI N, and a two-paraneter |ogistic. Data is presented

Withi rBfefediol & Bighfe 14)enconndBse %ﬁﬁﬂly 1'%1& @al 32 of the
asynptotic conf| dence interval's fo I nhibrtors at

mountinigftdeekni0 blsomwpomamoamg(@e@om 89.i ZhswallG2Nefasteded 38 to a

i de i_.nhi bi t.ors show erqgi.sti
print TRy Py Ry R LR B cadh ppe oo The
wired/84 dre GOIIBRE A6 the: cobBudtive RiabéCBro MR 1881 PteRBhheckbiY to
activity is observed. No enhanced cytotoxicity was
the devieowirres tasti1 by wae ofthgtiaeke pioméent rati ons tested with
any of the drug conbi nati ons, as neasured by MIS
reduction assay. Table 2. Two-Drug Combi nati ons using
Ther&agpaitntbet oApdbNIG Widls théeprive YR lspae traabRehbPt Asghing and
Inhibitors. Mlar Ratio Conbi natlon I ndices at % H YV
solderingieath indyidualire 011s timesonsuping pnd expensidendae flatness of the

ol 3185 55 PR A2 RS it

If thelm@aing bla:kS} offséior (Btatied, fle@itital QobBnif). Bbbwedh 168 Hedcdbnder
rgistic,1:40 (2.5:1) 0.24 (0.22,

.43, 0, 86
test aég zl@)cucyug gra)(:@%/mt%e Orintsyl ciycyis begyd may l@ lgst) There remains,

s 535 AR SO0 g O {350 0y B o

from ¢lite alﬁvemamﬁd dBa®®n((@e26, 0.44) 0.67 (0.36, 0.99)
Synergistic 1:80 (2.5:1) 0.11 (0.09, 0.12) 0.26 (0.21,
0.31) 0.67 (0.44, 0.89) D danosine 1:2000 (1:1) 0.31
(0.29, 0.32) g SCVTNZE S ﬁﬁvm@ ,0 99
1:5000 (1:2.5) 0.27 (0. 23, 31) 0.31 O 0. 38)

In acenr@cg GvittBoneEnad®)iBynief @lesmvmtlbn&ﬂiere(ﬁ pﬁrvis)ed@x shace

19, 0. 40
tansipgigi o IECieaty (ErbornGopg s BRbs heg P olgitbpard. The
spac&rﬁ%gor&gﬁlg%s)(apﬂé%le Q%lﬁg])gyé%&llgggihgth %ev%cQQmﬁér t%st%n&ctlﬁads
forrn@Wtea §rst side and mem(e cBeuif beard ¢omtect3mds foreayl op 'aeecc(r@l ik,

Interrtaé) Zo %)e %Bagc?é igan ogtBerc Slgeﬁ%w%gy 6&\3%0160 é%i 1%xieﬁd%etween the

devick uh88Qedt tortaét)pals & he pﬁhted@néﬁl)t b@arazoﬁﬁct%?ads O1ff6er to
0.40 (0.23, 0.56) Maerate- Synergistic 1:240 § .5:1)

mitiggtedhe Yisk oftweay dgwpee axBin platois fastary toa geriplergef the fg)side of

e QIS By Al Hochef TRt s
side 6F. tEQﬂéﬂbEGnulﬁla@&) ciftuft FoPthdPurfdbs€Sof sﬁﬁﬁd)ﬁ | {18 'boE‘rt(g)m plate has a

S%Ierglstml 4 (2.5:1) 0.37 (1028 47) 0.
pluralify ef jntepapaerigrassepayated by botiem nlaiasianehions Whage thetboftpm plate

stanciiph? i 1 SRy dy st oGl il g g s

are aligri2d )with tBE pfifite? Tirchit b&jrd Symactgiads. A p]ﬂrBthy(o’zf 1ﬁe&bnﬁbcﬂs4are

.10, 0..17) .0.26 (0.18, 0.33) 22, 0.
bondRjequically ipigrepphaecioghé poAlag crepitiagardcomtaq phdand extend
throu h@@m@nﬁﬁ' éé?tug 1.44) 1:2500 (1:2.5) 0.56 (0. 45,

0.51 7, 0.65) 0.48 (0.27, 0.68) Additive-
Synerglstlc 1: 400 (2.5:1) 0.10 (0.05, 0.14) 0.27
(0.16, 0.39) 0.76 (0.14, 1..37) a Ratio of Conpound 1
to conparator conpound, b A |lower bound of the
asynptotic confidence interval greater than 1
i ndi cat es antagoni sms, an upper bound of less than 1
i ndi cates synergism and a value of 1 being contained
in the |nterval |nd|cates add|t|V|ty The 9596

Y . o s o o s o e o s o
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(1999)] . [0007] However, due to their peptidic
nature, such inhibitors are typically characterized by
wapaesyvabl ephar macol ogi cal properties, such aRCPUS2005/006613
cellul ar penetration and cellular activity, poor oral
absorption, poor stability and rapid nmetabolism/[J.J.
I e R oMt o oMl 3 e asppce,
transformen fut elcChricalg snterconi@etihg ngrobbd®ad fo pprintdd cirdiibhoard. The

Thi s has hanmpered, their vel opnent into effective
spact 0 o SULTAEN A 50 T es S vy fova cneles fsgsontact
pads fOMA 3] Brsh M (RAHPARA pAhRE clB@t bétid 8sMatitdals Afrhdd on a

residue is involved in a key interaction wth the
secomhsigatheraoiz Flestrjcrllpcondnctivoeiratit tdces extotd bateregn Bigdevice

., 270- 27 4) . Lazebnjk |, . t 371

unde Big oty B o Rt SRERS TGN o stpedayk o dtasfined

to a peRipRblybfithefRasité 6f e fkxiaRakNer lr6uit! SERiY bopASiate has a
caspase inhibitors. [0009] A need neverthel ess exists

plurdigy oictomplaineperiurrsisepaivied biidomplate stanchigng wheresthe topriste

hnhi bi t ticul. . WM l.ective.acti vi
stanchfihoded Sekpd B e WD it o Gthor R4 Wb e
aperthf¥3 b6 alighed pritisthe tevicw @ilet 3t gUndACE Bads. A et phte Rffastened to
formula | : wherein the variables are as defined

a perpihiery of the sepenq siflg of redicaihle mylidlaysrsircait.s Shebefiory plate has a

; . " b

plurdBb SRR oBornRE SRR o AR Rion S BRBSHS b plat

stanchons attnslfznad evithahp dsiite witler fest contdek badsiang thampansd pertures
These conpounds, are, %grti cularly useful as selective

are agggergla\gyéh themr@éerjldg@un ard ongact pads.  Applpuglifyegf interconnects are
bondPR 36 LRLARALP it b RUER 18 P w8 <8R0} pads and extend
throughithe RB@hDaperturesiC( O), R3SCR- , R30C(O), (R3)2NX(O),
(R3) (HN(O , RB(OCO -, RB -, (R32N(O (O,
(R3) (HNA(O QO , or RRO(OCO - ; RLis H,
The ﬁétbiﬁ@dn‘é or 836ré BabbARRhsOF 1R MbentRLRE Q% YGHWin the accompanying
- heteroaryl, cycloal kyl -aliphatic - , cycloal kenyl -
drawiigsphdthecdescriptimbeloval Ofteatéatures, objestsearsadyhgthges of the
. i phatic - or heteroaryl - | phatic - erei.n
inveig it pcmanenShom b S SRFion R A RN ey e S B s,
repl aced by R8 and any set of two hydrogen atons bound

to the sane atomis o]gtmj onal | y and i ndependently
repl aced by BRIEFIAHSCRETHHNOFSTHE MRAWINGS n each

For ok e R N P oG R P} B gy g vention
that ﬂ@)p@és_@ﬁlg}np@f@féﬁ. bRyset, & shbeldRBdalsdt itat gt progeat Invention is
I hae

and pendently replaced by carbonyl;R3 is i
not lighifeshiathepreeiye aaanigemeatsiand instrypmentalitiey Sy ipthe drawings,

teroaryl, cycloaliphatic - aliphatic - , aryl-
Whe%ﬁll'phati c - , heterocyclyl - aliphatic - , or
heteroaryl -aliphatic - ; or two R3 groups bound to

the sane atomformtogether with that atoma 3- 10 .
mekgErcebshovs el §xdble sDats hanefEmeicCiicnil gsseimbdy & ascandpnce with a
L nQ:i ' : : aryl
first %?@?%lgf%&*y’?“th‘%?ﬁ"ﬁ%?%‘? %@3@?‘{,‘{5 f@?%%lﬁ"“?ﬁ‘%?fo“?s al i phati c
caFhyare Aslovs atay plédnar edvacfadfleyibke spactpansformet eecvitneea in the
0 I}I,N , S, SO and SO, wherein R3 is substituted
assemply}p lﬂsgltre 6 substituents independently selected from
RS+t i | . _ - o . ’
T B B BRI Py ol i O iy B3 pgn i planer
viewSR9, - SOR9, -SO2R9, - SC2N(R 9)2, -SOBR9, - C(OR 9,
-QOC(ORY9, -(OCOOR 9 - (OCONR 9)2,
-C(OCH2C(OR9, -C(S)R9, -C(SYOR 9, -CCOCR 9, -
OC(OR9, - C(ONR9)2, -OC(ONR9)2, -C(SNR 9)2,
-(CH2)0- 2NHC(OR 9, -N(R 9)N(R9) COR9, -N (RO)N (R9)C
(0)OR9, -N(R 9)N(R9) CON(R9) 2, -N(R 9) SO2R9, - N
(R9) S2N (R9)2, -N (R9)C (0)OR9, -N(R 9)C(OR9, -N(R

P~ N\




10

15

20

25

30

conpound according to this invention. [0046] According
to one enbodi nent, the present invention provides a
w@e eovpouds sel ected from Table 1 below 1-1 1 -PQI/LUSBA5/006613
4 1-51-61-71- 81- 9 1-10 1- 11 1- 12 1-13 1-
14 1- 15 1- 16 1- 17 1- 18 1- 19 1- 20 1- 211 - 2 2 1-
235 use2stbwsAPochroRPphre 12 broks S ibna ASprbscrtfl
e stbwssbohopPyld haliSprisenfilioh fordsg witfthe
SpaC%anIﬁfm‘BielaMmblﬂéfﬂlgurﬁd 1- 47 1 489 1-50 1-51 1- 52 1-
- 60.1-61 1-
o byt 5 shogys e halord plgle oL Fighe findep Rlgg Mewg 171 1.
72Fikued $HOWAlin OFcseselitiogallrepresen@itionra s%'ﬁti‘fﬂ’dtérﬁﬁtuse Wi‘tﬁ the space
resent invention provides a conmpoundof "fornul
transgcmmbmamb}ymﬁﬁamﬁé 2 bel ow Tabl e 2 ||-| I 1 - 2 | |
gl 1 -9
1 Figtrey Shoip the sipoplate of Fighd 6 oy fpp planek aden? 161 13" 17
1 1F1§8re]81ﬂ1u§t9atés1-a méthol Yor 1B adstmbBPoflthe spade Jerlansfgﬂ'nélr]as%wly of
. 11- 26 11- 27 11- 28 11- 29 11- 30 11- 31 11- 3211-
Figurgll; 34 11- 35 11-36 11- 37 11- 38 11-39 11-40 11- 41

11y - - - - - -48 11- 49
11Figfitp O pvit B ceisfimp 3t biyin Shooligitd phia ddgny
embdiimédt-of e ih¥entfon; 11- 6311- 64 11- 65 11-66 [0048] In
certain enbodi nents of this invention, the variable
defighiet [0she ws pspacs teampfoamet asss R bly d aeropdance withr thise
emb s ekl € 1 and/or Table 2 . [0049] As used
erein, a specifred nunber atons includes any integer
t hlégeneri 1 dﬁows axamp]am, foaugrwitiptheapacegrdnsfotindr dssahbly®of Figure

coul d rgﬁ , or 4 atons. [0050] As used

9““H@Féq41 ’@ﬂ?%ﬁ%ﬁ?% group includes strai ght - chained
er of

at orgrgIr GQQCDJBSSJS g[egtﬁ 1eglr;dé‘a({)1f mg%ltg[rlg ifRG} u%lfsa%%glllwed t he

al Figinatli3sshgwe aprétzeshehd assetbtyofot asa:mrammtnaﬂ pirsprobiAg device as

| d b e.understood, al kenyl and/or al kynyl aliphatic
MW&% HRRAS a5 AR mum of 2 carbon atonms . Preferred

al Fl@ﬁ%tlucshg{?v@ H@ﬁac@ﬁ%n@fokﬂér élé&ﬁsoa‘ﬂy(lﬁfeﬁfo%ﬁ@c%d’ toBY pfd8e head
from1l to 6 atons) . [0051] Cycloal kyl and

assengbly lod Higuen {3 aagkmnmsfrhm\themmn 3 and 10 carbon atons
and are nonocyclic or bicyclic, including linearly
fused, bri dged, or spirocyclic. [0052] As used herein,

"aromatic group" @ETAMAD DESCRIPTIONA 6- 10- nmenber ed
ring systemthat contains at |east one aromatic ring

Refentagmemets the dramdmgstin ovhighilife referenge @umeng/mdmw ld@martnwnd in

0 t
poricy e B, ol SR o s L58L B8 b SOEL iy n e
embddﬁﬁaﬂ%l‘bwaﬂ plst@SQQ& ﬁéx15feQﬁﬁtlHlayeN1Ru9c)54 hd a Shim $i8de 58N A he
wherein at least one ring is heteroaromatic

space(téanéformﬁg,ﬁ Q ipfpstenad; to prraprintecbeirquili boped HJ and propilas eleefrical
contn sﬂb é&i eijg@/wﬁédr%g fég% ag-lldeexte[r%[l %{rguléﬁheWer 6ea%/r%ﬁcer?o Figures 1

and 21 ﬂféeﬂmﬂ:de nidltylaﬁaloheme 4 haoarfiddt SldNS R@Bat fAtes a ProbeHead addembly
ei n n is aro plperldlne and

ti
(not %%wah & %héf)con éﬁ]thafé%% pés@aqsipqne%u orarietler digrflayible
multlgdyglgéir élgtgF Wﬁ]ea frdcnfllJ Errllﬁgégjzltg}ol% duilé&ﬂ@ Waterth r H{:lggszl%l}’ﬂmde.
Circuitetrecesrd 2l famaduy lfrom matwskyvsamdil delvice 4mde1stest amﬂaéfd pad564. The

dev1ckfu§§§rﬁ8qt>9pntagffépag§ 8% gi grlr w1t]3 tlﬁ%ﬁ?ét? nd of th‘erPSé ;{ns of the probe

head §ss@ﬂlblydéﬂd’ if fect&éﬁlaglﬂve r%rrﬁﬂil'd‘iﬂmgﬁs'ﬂéﬁs of SORYiELdRk @%r 1% microns.
5-pyrirm di nyl , “pyridazinyl (e.g., 3-pyridazinyt) n&
thiazolyl, 4- thiazolyl, 5- thi azol yl, tet razol yl

(e.g., 5- tetra_zolyl) , tr4azolyl (e.g., 2- triazolyl
and 5- triazolyl) , 2- thienyl, 3- thienyl,
benzofuryl, benzothi ophenyl, indolyl (e.g., 2-

i ndolyl), pyrazolyl (e.g., 2-pyrazolyl) ,
isothia_zolyl, 1,2,3 - oxadiazolyl, 1,2,5-oxadiazolyl,
1, 2, 4- oxadlazolyl 1 2 3- trlazolyl

A ~ O~ 1+ 1 o o ] A ~ -
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O her oxidation conditions may al so be enployed to
prepare conpounds of this invention. Preferred

wo@ziodaeioon conditions are those that a m | d anelCT/US2005/006613
relatively quick to mnimze epinerization at the acid
side chain of the nodified aspartic acid residue. In

S1m1]%ayd§{tﬁ) C??Vt%gg}éld ﬁﬁo {aifaﬁa.ilg B4 %tfcﬁrcgﬁaéathgfﬁ%e v@ nominal

diam&le6f atut 080 infdrosONdi tions include a Dess -Martin
oxi dation and a tetrapropyl ammoni um perrut henate
(TPAP) oxidation. [0073] Al dehydes 4 may be isol ated
t...ar s V. I r
The tkfe%il 135 ac?t ?I{oﬂmer ci %rtfoa;é% éjl"f;aﬁ%g fir etﬁ?g%‘%{c%&%éf test contact
pads %&ht&fon(th@ fibs} sids 58¢the sepwvnd sillel®y o pomb altten'amngllmr within the
cyclization to glveamxtur\ﬁﬁgﬁdlaster 0|sor1rea .
multijgiee Aexiblespacs iaanstmen Gireu TsRes Odrgpey Legd gi the circuit
[ yn ketals 6 and anti ketals
trace% E‘?{n rg%tesenédrgalnlgx%tﬁﬂagggherre) . The deprotection
rmy be done under protic acid or Lewis acid conditions
n, appropriate _saq ri ate sol vent
Elecirie i mroqaeetse & WSt i 60 Rt res Gnaiect bads 86 are
1nter&mn]95t9@§ B, PR ofdadite @Rﬂﬁﬁ?ﬁfs@teﬁb@dhﬁfehﬁ iR@edSrm of
ude ut are not limted to, - TsOH
electﬂpaib(xpmdacttelleqmms Heigss hettendto abu:lectrrc@llm sonductive gt H0on the

printg. Rl b gncsin ee ey Taspiiin ek et ke groomnected

by mehSE ol B1deP! ThE MMEYREIdds A8ridal BitbrebRRcHAAEoEHYBRESS to
may b e used to formanti ketals. Conpounds 6 are

condsefivei tracesi12 teatlingrto gataulay tsssequipmentie resul ting
compounds 7 are reacted with Z-protected am noacids,
usi ng conditions known in the art to prepare am de

WithieRednce k@ théi FaL ke s 9 AR 9 NEAS b8itom GLiP 62 e rniedrBymberigid,
generated and used in situ. If isolated, it i

maclgnelilematsrial sushias n ebmygumdioy oF étleeltﬁndélla§13§9@#§3éﬂtlelﬁless of
0.15 B g@&?gﬁygﬁqwg?yg ?l\fpg%rt%&g%{ﬁ a!iaé{ ped Rttt Bhidiey for the

flexiBlenBaitil elt Erciteyaa Tf&)t@ﬂﬂplawl’mnéludempldﬁ:ﬂlt}%bdtdmal apertures 72
Schene . [0074] Alter natlvel y, conmpounds 7 can
sepagpiescbyt tmreplaieeste@hama ks The botiem plats Hereuqns éase%ﬂtloned to
i
align, \!vith 1{2-: cheRI\c% u@ﬁ&%@%gﬁhﬁ@t opaﬂg |6@% vg%eg( élﬁ ﬁgﬁg@%’ltﬁg dureli®
Whelﬁ &%@rol&ﬁiﬁmdtéct theectmf(deomdéxtt):st coh@@tﬁ:ﬁl}lsm hel Bﬂemallwdrtunas 72

connection with Scheng aspartic. acid derivati
receiye sy InfeReaneds MR e T %lh@# e e%vﬁ%&l t5150Rl5eLPIAS Dobween the
flexihRTHAUR R, 8¥cu§:t dr{}{@?l:llllte&] circfif6Hed LY- AEH@R?i‘b@& baBwOf

npoun rru ae and IV 17 Reagent and
mouﬁﬁn@hﬁlem’?ﬁahgrﬂhe Rtde Arabi@Btmdr coMMPnéntEDG tiMiE lmle Rohligns the

specE R IMEN B RPP S ASFUGPABAe | v Gopi ot s for | on of

conpounds of formula Il and IV, wherein Ring Ais

2-Aza -bicyclo [2 .2 .1]-heptane - 3- carboxylic acid.
WittHefarendedo Eyirésco awkT,dhe simmlae 56 poategssthecbetiphertiiof the flexible

IL.nvention.is icted as.formula |1l _.and the ald
mulfIgch e o atpeg sor S pystar ARk s L Reobe
head. OPHeesﬁnﬂgo d ﬁsﬁfgrrﬁéli REBRAEI, CANPOMAGEnae atoidl ahlak hn

npounds |11 can be prepared from conpounds

alunmnumyalley) adgied] and bas anominal tigknessgi G inph.1 Theshdeyplate 56
1ncl%c% iét | ogr?t&ﬂ%ts péow % xggh g%lrgggl)’gléaﬁgh& Qfﬁtglé?‘r&rlfrl’h%tfes%rmed in the
flexiBES hMRldy¢e dircuitaldf RO bettae I»prate( or derivative) ,

chloroformate or carbanoyl ghloride (or isocyanate) ,

for exanple, under appropriate reaction condition. In

this step, standard coupling reagents to form CO NH

bonds have been depicted; other conditions known in

the art to formCO NH (or alkyl -N, or SO2-N ) bonds

can also be used to prOV|de the deS|red conpound

o Al . o o
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22 under conditions for coupling an am ne and a

carboxylic acid (when X is OH) , or an am ne and an
wappsopoi@t e carboxylic acid (when X is not OHCT/USI05/006613

provi de the conpound of fornmula 5-A .[0103] In

accordance with this invention, the processes may be

AsseliBfofth0 Gl rah To GO H, NftEe hPERLANE Kol BIROHE ey
multildyes cnm‘uﬂefrﬂt,d 4a?dls}pmgﬂa1ﬂ S6profseacdtof thmﬁfn%ﬂ @[rblﬁllboaard 12 such as
ounds rom ment s ere conmpoun
by bSOyt cxiead yrough 1 SHERmER POtV Sepgured by muts 82,
| )
A tofﬁgg%gg ﬁeen?pgre J??%stésnl%e t@%&:@%@ﬁdoﬁﬁ%ﬁgtﬁggﬁpﬁgé ;gg#g?é flexible
multﬂmenmd&un@ﬁlt dBdﬂme thetdpgdate @4 Scingslact, therigterconndad pins 68 are

f d t ds 6 d f )
soldefisFip gl cost SO¢ B8 Mrab el Has Sisaribal Frbim oaipsTRa:
mourﬂm@’ﬁ&?ésh?%rm &Mrﬁit&ﬁm%uﬂ%@d 10. Wl&ﬁﬂ%gﬁgﬁﬁl Aofah€s ace

prepared from'3 . Preferably, conpoun use
transtommen, tleptap platodd s ttmpved.i ne cont ai ni ng caspase
. inhibitors . Such proline containing caspase
i nhibitors include, but are not limted to, those
An al‘i’érﬁ&tix%%gﬂcd than¥fdritet FPRABustMROBi6 e DA SThe WRIM Pl A3 86 exible
and 1/90063 (which are all 1'ncorporated herei'n by
multliaeﬂﬁgq:leqmte% and-bottas plets &2 are asrprayiaiislyAegentbd. Rather than rigid

t. t f 0063 (whi.ch
pins &RleFRRRTE Wirds B IaEotdladed (o et il Rars bR isuit o
conta@t j@dd@ Baraad eﬂ&nﬁi Hﬁr@ﬂl%lﬁﬁéctfi@ﬂ@l ddne@Be veasPD4 andaeesoldared within
For the avoi dance doubt, it shoul d be understood

the PCRayia bolety Osing make elesirical sonagetiasmissandustiye tiaeesg@ on the printed
£ by fornula | except that Ring Ais
cucuﬂ%??%]?ﬁlne (i.e. _s derived fromproline) . [0105]
The processes for converting conmpounds 6 to proline
contalnln% caspase inphibitors are referaDo

as
Yet agptiier elicapptive spacs trapsforpeiolW0ds diustrated i Eigarg ln% Unlike the
r
previfABabIHiRents S TSl 3BoRbRHE EDIoY gRp TP A WECHARI) o the
shim @tatd 8 roeregaired.t ShefienibletmdtibyaucidsitG4tand }DB[SJH)O‘CRD&I plate 52 are

cont ai ni nqQ ase inhibitors and/or tg ep re
as prc?yé?gﬁgbﬁeﬁn@eda %}I@g]co@aﬁté 1%)% GRisas €n E.he gxikle space
transfoREENCIHA 1A RV PRISEBIRAYRIS Bctﬁertméké 81 Boh Brified dirthit

- A 13 16. 10107] One e odlnen
board Hk bl mmdmtow sgasgs HE arorpldened $o tie ﬁe&rbim!;mcdﬁansmmer

circu{I %1 Og]cmﬁ%gt rQ§fe a'gﬁo di negttlaﬁl?cfaﬂgl 2%%8%?%%?%@ r% t Ve p‘%m%ed
cucuﬁ 'BB%"[%EE 10f Tﬁehtbg f![dg%/ ?@Oﬁnléé%g ng pRYd ARerutdl 06 ‘P@B%[Bjﬁro% pins

formula 14: 14 odi nent of th
to contasighe demceumsiei weecmtwt pastsppdu by pddte fstandubws H)8Aprov15e Arigid

backipﬁ %gri%ﬁ%g@ﬂg{gp @rp cpny L}%ulivgg}grgrgs lﬁ)glfi% é}iop &%{;}H{g? ﬂg)rii%i/ei rgu(?ﬁilayer
circugnhodi nent of this invention prrovides the conpounds

of formula 15: 15. [0113] One enbodi nent of this
i nvention provi 03 es the conpounds of fornula 3-A:

hi
withtBiepet 8P fies® AR TEC P WIRF n0fls e b tlg readity
mac}ﬂir[mhbteflalesﬁ’@lﬂéﬂ zm%zﬂtlmﬂ{uni il ormpvet Tﬂdﬂto@fplzﬁé’ heesnéiifal

conpounds of fornula 13 : 13.[0116] In all the above
thickeass 00 P8 ircdh, Tamepleta ppeaibiress] O sceive mr@kedvmswwhﬂvtqpfplate

stancfli%ﬁ%? gx%g@%rzgl@gﬁrzécgﬁgbﬂs l‘ﬁﬁfft rcroﬁgudgt% '31))191%%? 024

alg a ne

biased] KW¥igngientipldsproedndrtabing halet 780y by Hesgflbetbébo,ve.el t her
al one or in conmbination. [QL17] As would be realized
by skilled practitioners certain process steps may be
acconplished in discrete steps or in situ. For
exanpl e, deprotection and subsequent reaction of an
am ne may be acconplished by step-w se (by isolating -
the an1ne) or in a one step procedure (mnthout

- o, . o . ~NA A N ey Y T L



nyel odyspl astic syndrome, nultiple nyeloma - rel ated
bone di sorder, acute nyel ogenous | eukem a, chronic
wop@sogenous | eukeni a, netastatic nmel anonma, KapOBUS205/006613
sarcoma, multiple nmyel oma, henorrhagi ¢ shock, sepsis,
septic shock, burns, Shigellosis, Al zheiner's disease,
It is ?@h‘éhﬂ&@ﬁh@re@ia% ®a&Eprotided hﬁ‘%@fﬂaﬁc%ﬁﬁ e 1n\)§ﬁﬂ§}?9¥ ase
| sease, prion disease, cerebral ischema §)
transfpgryerfod ua¢ in ancintegraged cituitdest davichthah fuilyhaaasﬁes dhesdg&fts, means

and oIV RERA P ol BT U AT BPRL Y T30t b Grem desiinggt and
illustratRiCwita Fespedt @ BemplanyGnibo@ithéntd BlefioRlit ﬁﬁuﬁf BStuRterstood by

multiple sclerosis, HIV - related encephalitis, aging,

thosea?kébéén the astthabihe fotegring andirsiahs othen changek emissions and
t
addltfél)lng g‘[ ?rﬁe\élﬁacfé%ﬁérg éltafl‘lfittﬁe%gfga tﬁ%!%r al n[gsf% tl¥e qpélg’%ﬁnatspgpe of the

presenfGnyentieinl ow f ever, dengue fever, Japanese
encephalitis, various forns of Iiver di sease, rena
di sease, polycystic kidney disease, H. pylori -
associ ated gastric and duodenal ul cer disease, HV
i nfection, tuberculosis, neningitis, toxic epiderm
necrol ysi s, penphigus, and autoinf |ammtory di seases
(sonetines referred to as autoinf |ammatory fever
syndrones) and rel ated syndromes such as Muckl e-Wells
Syndrome (MAS) , Familial Cold Uticaria (FCU> ,
Fam |ial Mediterranean Fever (FMF) , Chronic
I nfanti |l eNeurol ogi cal Cutaneous and Articul ar Syndrone
(CINCAS), a.k.a. Neonatal Onset Miltisystem
Inflammat ory Di sease (NOM D) , TNFR - Associ at ed
Peri odi c Syndrone (TRAPS) , and Hyper - 1gD periodic
fever Syndrone (HIDS) . The conpounds and conpositions
are also useful in treating conplications associ ated
with coronary artery bypass grafts . The conpounds and
conpositions are al so useful for decreasing |G F (also
known as IL- 18) or IFN -g production. The conpounds
and conpositions are al so useful in imunotherapy as a
cancer treatnent . [0142] The conpounds and
conpositions may al so be used in nethods for
preserving cells. These nethods woul d be useful for
preserving organs, particularly those intended for
transpl ant, or bl ood products. [0143] The conpounds of
this invention are useful as dual caspase-1 and capase
- 8 inhibitors. Wthout being bound by theory, the R2
and R3 groups of the conpounds of this invention
appear to be related to this surprising activity.
Bridged A groups of the conpounds of this invention,
such as al so appear to be related to this surprising
activity. As such, the conpounds and conpositions of
this invention are particularly useful in treating or
preventing inflammtory conditions . [0144] According
to anot her enbodi nent, the conpositions of this
invention may further conprise another therapeutic
agent (i.e., one or nore additional agents). Such
agents include, but are not Iimted to, thronbolytic
agents such as tissue plasm nogen activator and
st rept oki nase. When an additional agent is used, the
addi ti onal agent may be admi nistered eitheras a
separate dosage formor as part of a single dosage
formw th the conpounds or conpositions of this
i nvention. [0145] The anmount of conpound present in
the compositions of this invention should be
sufficient to cause a detectabl e decrease in the
severity of the disease or in caspase activity and/or
cell apoptosis, as nmeasured by any of the assays known
in the art . [0146] Dosage | evels of between about
0. 01 and about 50 or about 100 ng/kg body m5|ght per

N Y 11 1. . o P — N | T T Y 2 e T T
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to 40% 2- But anone/ Petrol. S n- isoner 6.5 (colorless
gum); 1H NWR (400MHz, d- 6 DMSO) d 1.07 - 1.16 (6H, m
w0 200308016 1.86 (2H, m), 2.37 - 2.71 (2H, m )PCBUSH05/006613
3.53 (2H, m), 3.86 - 3.90 (IH, m), 4.18 - 4.24 (1H,
m), 4.46 - 4.55 (IH, m), 4.95 - 5.10 (2H, m), 5.63
WH%E 7.38 (5H, m), 8.22 - 8.30 (IH m);
'I% &I%]?lDig(loo% A pti-isomer 6.6 (white solid);
1 I—ANWG(M@MMQS 0% f@lﬂb}nc{dtlly iftércondectibg 6 Grbberhehd tola phnted
<ﬁ1§ .m), 2.07 - 2.41 (2H m), 2.87 - 3.01
°1f°“{t|hqaf mP%“@% 3.50 (2H, m), 3.74 - 3.96 (IH m),
4 Qﬁe}hbl% rﬁ@lu(a%'ar cﬁitﬁt (gé%l?aslmg Revick &ﬁ&steéﬂsc})?}aat ﬁ%}sgéﬂi\t}gnned
ona Eﬁt aﬂds 95_8)4he§r§:@ﬁm'&i ha(ving)pnnzed c(l(cm?? baa)d confhct puds iﬁé&)yfo;med ona

etr ydro ~furan - 3- yl carbanoyl)
Secon%?fyl?g)qol) %h - carboxylic acid benzyl ester 6.7

(1 é‘l}ctrlgally( c(o%@u@cﬁ)e clrcart 113 E&R@Z)\’exterﬁmgoé@%‘w%ﬂ &id é’é\bf&r vhder test
furan -3- ylcarba -pyrrolidine - 1- carboxylic
contagt palsiémirand sesimnt&?/ @rcalltfooer@cqlwﬁﬁadsmﬁéhar ed in a
si m.l.ar r. t.o that desrlb
oot M R e Pa P e oy AF Sl il Sdg it Aovite
muuﬁagkerm@mtdsmconpounds as a mxture of ep| ners 6.7 and
The epiners were separated on silica g&@el utin

Wi 2 hotgnn/dotaéﬁ $3ysastenad tmdpesiphpet ofgkid sscondss Goffsald Hexible

multlgé%%é Q{réﬁf(%n,? 494 bo%l?m(%e((é%%g&plur%ll%o%?&a? %Psrtures (72)

sepaﬁtdﬂ&ybo&oiiﬁplﬁﬂthanﬂhlbns ?743 75vhe&> @i'd( tdtidm Blaie sﬂﬁv)chlong (’774% are
ahgn(eq1 Wlthrf’ﬁ)d dezrlogomdemte%@omaﬂ pqﬁiﬁ 164)4“16 said inferal gnerfuren(y2) are

sofgiprgh s iy,

( coplurdliep sf mtdregnnectd kb 3YNen <D Mnid ele!dtrloﬁllij)hﬁ@):dmﬁbcted%th said

printg@'cifcgg{ ‘rgq%l_é (’:onn)iacft pé@_ (6%)6énd,}pjit?q%ﬁg(t§5%ll’gﬂjgaiﬁ iét@i_‘nag Z}ierélgés (72).
(IH 2xdd) , 3. 33 3. 66 (5H m , 4. 11- 4 . 20
(2H m , 4. 94- 5. 10 (3H m , 7 . 28 7 . 37 (5H

2. m) A sp&e.trangfofrhet (50) accofdibg to daing { Mﬁﬁ:ﬁ) sai@ irﬁ:rbom;ects (68) are

rgid Gt e nut ol Bl sHeaR e Bl ople fc;,%tm@e 2 66)
, 3S)- 2-Butoxy - 5- oxo- tetrahydro - furan -3-
yl carbanmoyl) -pyrrolidine - 1- carboxylic aC|d benzyl

3. esfepa®. m@si@rmeleﬁﬂb)aqomcaﬁg torglaipnt adieiem said imércemnects (68) are

nner t scr in, met.hods A- si ng

i e p Bt dp st peplecioeel B conaet s (41 na sub -
title conpounds as a mixture of epimers 6.9 and 6. 10.
The epinmers were separated on silica gel eluting with

4. 30%0spece4tmsrmpuiSahasrordime tor any oney)f thej preeadingscl@ms wherein

sa1d% oé&n{r%&% %%%)ang idaﬁgdwwlﬁg%g]? W%dsectrlf Q%goc}nd%ctg\fs\?l%m?ﬁf
the pinted.c#Buit bdar88 (3H, m) 2.07-2.21 (IH, m), 2.35 -

2.78 (2H, m), 3.31 - 54(2H m), 3.63- 3.70 (IH m
), 4.21 - 4.29 (IH, m), . 51- 4. 61 (IH m , 4.

9%%%%6(}9&“%@,';}115{‘@ 0? r elnq?&lcgli@ntt&lonneal%%grogz heid")"(g a printed

circu{tdhobal, t@apridhg: ) ; 1H NVR (400Miz , d - 6 DMSO) d O .
85- 0. 93 (3H m . 1. 26 1. 36(2H m 1
442 flgxiblegnigtitayey cipguit (54) having deyice ugdertgg copact pagls (649 gormed

ona § 451 @ 954) 6ﬁé(r§(??and h%vmg%%n’(()eg clrigﬁ b %ﬁa‘ (cg’a_faét n)gaq)s (66)%01§nq3d ona

secotd sidd (60) fhizkéofm) , 7 . 2 8- 7 . 39 (5H, ,
(1H, mM .Method P { (S)-1- §(IR 3S,4S)-3-(
(2R, 38)-2- Et hoxy - 5-oxo - tetrahydro - furan- 3yl
carbanoyl) - 2-pyrrolidine - 2-carboiiyl]- 2 ,2-
di met hyl -propyl }- carbanmic acid benzyl ester [0167]
To a solution of (1S)- 2- ((2R 3S) - 2-Ethoxy - 5-
oxo - tetrahydro - furan - 3 yl carbarmyl) pyrrolidi ne

oy
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cycl ohexyl] - pyrrolidine - (2S)-carboxylic ci d [

(2R)- ethoxy - 5- oxo-tetrahydro-furan - (3S)- yl] -
wapiodeoBxanple 1- 51 (S, S, S, R) - | - (2€T/{122005/006613

Chl oro- 4- methoxycartDonyl am no - benzoyl am no) - 3,

3- dinethyl - butyryl ]- pyrrolidine - (2S)-

¢ aJl?cQﬁéqliycco?g%?ivé fra%!s Q@y dm%%gﬁée@mdéievmg%dﬁ test
conta):t pads (64][ and 25)d- pr(n?edbcﬁ}ﬁuaﬂalroarcﬁeonpiaepmS)(66) benz oy | am no)
tyr
caft i@@fwﬁ &{@3 ?«fy&t@fw‘é gﬁt} %eréﬂ?m Salcgf?rsbseée (3% 10% Y feible

multxglé&_'éﬁéll_rcTt(@gé)sa}Ml(‘%g pl C%{(‘ 9% @%ﬁfgﬂh ure 01]t§5§f ‘&g'pla@e ape%turestl 06)

separbted byytbp plareogtanchns 8108) iwhetdrgaid tophpldty lstyihc}hmns (108) are aligned

with igl %ﬁgtegltcgrgplgh%g ng)nta t[ngaﬁ Xéé) @g@?&lug thh platemtggé; mp are
ahgnéd %h(s§d%e$lc8)tmdélr tes[t (cgl§)act ;(aas (56111) - 2- chloro

benzoyl am no) - but yryl ] pyrrol i di ne -

( 28pottopaplatedpl) fasmuuto[a(mphem dfowid secdnd siden(66) ofsmjciflexible
multlayfé‘}l?cql(ltz@%% p%lf%)oltglglg% ?g%,h%ﬁg})ng a %urallgrségpma?apgrtures (72)

separa&dwynfo%hpfsmk]stan@mr)ﬁ@dmi {vhBre sa{@mnpﬁae%wlkhﬁn@p@ are
gém@é et hoxy - 5- oxo-tetrahydro - furan

align E]}dah:pj,cg umderagst @gltgctspa[d(; (641 and @ag@)nte@al- amrthmg 3(72) are

: 4-yl - I

allgne%yv?ﬁgm"claﬂw?%”%%%) P pIR GOFed (2R~ Bt hoxy
( @rdéﬁ}t 6ﬁ1|ﬁtéﬁiédlimect§ ?IZS bonde’d% aid Elec@idhleraoninectdd With

said mmt@ci @r@,umﬁbs@ﬂ@% éhm%axtendyg through eidrigfenal apsyures

(72 )g ryl] - pyrrolidine - (2S)-carboxylic acid [ (2R)-
‘ethoxy - 5- oxo- tetrahydro - furan - (3S)- yl] -amde
Exanpl e 1- 58 (SlSlS R) 1- [(28) (2 ChI oro

- benzoyl am n yl'].-piper
6. . Asgce t@gﬁ@g;gg,q (il QO}aqugrdEr(gztR)clallélt %yy;ge’;rem sgid 1nterconnects (104)

e QUL AL NIl i 35k M) O ypEBL e

contacBpatise6} hyl- butyryl] - 2- (1S,4R)-aza-bicyclo [2 .2
. 1] heptane - (3S)- carboxylic acid [(2R)- ethoxy - 5-
oxo- tetrahydro - furan - (3S)-yl] -am de METHOD H
(| -, . .
T | SRS R (00, fop Bl pHE RAGRRIM sompyeyson sprines
(1 04)[ aﬁ‘e adaﬂtcttbtptmmemp?essw Hzﬁnwyén sauhtnpcpléie stay¢hiesst (¢ 0§ Odhidircuit

irre al uti.on of (S)- 3-Am no- 4-hydr oxy
tface%fﬁzsf’?zh fg‘f%lFCtu-l%h?@Vf ester (486ng) and (IR 3S, 4S -
2-Aza - bicyclo [2 .2 .I]heptane - 2 ,3- dicarboxylic
acid 2 benzyZL ester (prepared as descrl bed in Tararov
8. etAlspac‘Eétamsfotxgytr(ﬁO) fop eBRirically im&comBytiig7 6 Proypp head HHFprinted
. Eti’ ) was.added 2-hydroxybenzotriazol e hydrate
circujt peaidy SOMDISING " 426ng) , dii sopropyl et hyl ani ne (631Dl)

angdfldsibleInuliafEt divchia @?Qﬁﬁfﬁ@dehce udder@bdl kbaaétands (61 dermed

hydr ochl ori de (EDC . The resulting m xture was
on a §rst sld@éﬁ&ittheamﬁ a@dﬂiaw@mpém@dwéulﬁ dpard@onfecirpads (ah) formed on a
ethyl acetate. The m xture was then
Seconds%‘# @’%ﬂ \%ater sat urat ed aqueous sodi um

biraadn Q&aéla;tﬁ@dllytdoaﬁeomg shidide®ice ﬂhﬂ@demeﬂitaaggaﬁémw Bhd said
sulfate, filtered and concentrated under zreduced

printegt @irclifrhoardratactRads@6)as purified by flash
thh:{eﬁgi@gﬁaé ?%%%&%%é%%%ﬁglll%}?e?gg ‘?é ﬁ ‘ég@k &Sif)%{?&p?fegilble

mu1t19eil_;%clrc1irt(5m0? (400MHz, d- 6 DI\/ISO) d 1.13 - 1.25 (I H,

, 1.30 - 1.48 (9H m), 19.49- 1 .88 -(6H, m), 2.20
-252(2H m)309-334(2H m)364(|H,d),
4.00 - 4.16 (2H, brm , 4.80 (IH m), 4.90 - 5.15
(2H, m), 7.21 - 7.41 (5H, m, 7.50 - 7.75 (IH m); M
S ES (+) 433.37. Method I (IR 3S, 4S) - 3- ((S)- 2-
tert - But oxycarbonyl - |- forrTyI - ethyl carbanoyl) -

o e o T
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3.86 - 3.90 (2H, m), 4.12 (IH m), 4.60 - 4.61 (2H

m), 4.86 (IH m), 547 (IH m) , 6.4 (IH 2 x d),
w(@'2002091976 . 37 (3H, m), 7.54 (IH m) (DVSO - PIG)/US2095006613

- 1.01 (6H, m), 1.13 - 1.16 (3H, m), 1.80 - 2.10

(4H, m), 2.45 - 2.51 (5H, m), 2.74 (IH m), 3.33 -

3. :590tgc2ir|plate (2% @al‘teiaedf’c(g a per?ph@l%f dﬂs‘ﬁid ﬁbdnd s'fdegéipﬁ hﬁ Jrflexible
multllay¢r oiscyii (54), mal)d o?toglgplgtp |€62)rhay1ng81 Iﬂura(ltyH)f ime)nal 8petfires (72)

o Bond 53 o) 58 ok oo

ligné@Aith devite wndérdth
a 1gné i 1%%1’)[13 eé/ ) érm t cﬁﬁtgct afs (643 and ?eﬁ& lihiteria) %)ei%ureZyzg are

ahgn%ck}qlthﬁgl)d prmt@i cququt@gal(q qqnta,cﬁ ad556®5a1(d H, d) 6.6 -

frﬁgang ggf’(eil%?m%aiv &)gn%:t%l? Eéld%mgca\%rﬁul_t%S %xid c@p’@gg 1|ga ; .(% with
thep](lﬁﬂeﬂpirmi)boe@d.%- 1.00 (3H m) , 1.13 - 1.16 (3H m),

1.80 - 2.10 (4H m) , 2.40 (3H s), 2.40 - 2.47 (2H,
- 9 465.6 m), 2.73 (IH, m), 3.59 - 3.61 (2H, ),

3.
10. AZ §pa50e gr?e)lz ofradt 0()563 %ccgf;l 1'?%7 t,(_)| clﬁ%@w&% iaﬁ_]‘ne?ﬂs)qf‘gr %letgﬁlcally
conne(ctlhg said)d,evﬁe ﬁﬁde{rltd:it coh)thdt XU BIGE) bhERGCHIRGIM Tircuit board contact
d é%?CE NS ORNEB ASSEMBLY BACKGROUND OF THE | NVENTI ON
pads Eclidgs ghectrically fiyfeircutiifages (bgbextprsting betaiees said
devicB AHIRTBA boktQctigaal 645‘ end® b8 bfihedcir P & ﬁrﬁa&f ads (66).

1
I nt egr at ed CIrCUI s. Mre particu ar ven
relates to a space transforner that |s posi tioned

bet ween t be h ad and.a nted circuit board
PR B Rl O R oin B Vhi el meteder Gectically
conndcﬁﬁg Eﬁﬂ @hﬁtéd/é'iﬂéult b8 oAk &haqs (5% Wlﬁl t8E ?mfrﬁéﬁ lGehit ¥oard
forne urality of chips h rcurt traces
includgy élntéltCﬁemeotSeéﬁh vductf «'ms migitl, bgpcphaﬂp bondmogvapxhy salderad to said
ilicon gal lium arseni de wafer. The
P rmteﬁ%ﬁlfc@‘fg?%dtcﬁ%%c@aﬁ &?63-[ ed and encased within an
el ectroni c package for use in a w de range of

applications. Since the electronic package is
12, I‘Aeﬂi@éﬁr%‘*f@@?ﬁf & Megeartlingite Cbml dx pdmwsiin ealdllmieﬂzomﬁects (68) are
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The circuit traces are el ectrl cally tested for
el ectrical properties such as continuity and short
13. cify are Sansforgsy (Y qoemding e eleinanl 1 pi 12 phersingidlistaremnects
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boardcircuit, is supported by a novable chuck 16. The
devi ce under test 14 is positioned under a vertica
pin integrated circuit probe at assenbly 18, which
includes a first die 20 having a first array of holes
2 1 spaced froma second die 22 having a second array
of holes 23. A spacer 24 separates the first die 20
fromthe second die 22. Probe pins 26 extend through
both the first array of holes 2 1 and the second array
of holes 23. A probe tip end 26a contacts a portion of
the device under test 14 while an opposing second end
26b of the probe pin extends outward fromthe second
array of holes 23. The first array of holes 2 1 and
second array of holes 23 are slightly offset from one
anot her and the probe pins are curved in a snake-Ilike
configuration to pronote buckling so as to create a
substantially uniform contact pressure on the
integrated circuit device mnder test 14 despite any
slight vertical unevenness or msalignnent. The prior
art space transfornmer 29, partially illustrated.in
Figure 13, includes a nounting block 30 with a third
array of holes 34 that align with the second end 26b
of the probe p|n26 A mnre 36 extends into the thlrd
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