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BACKGROUND - I nt ernati onal Publicati on Nunber W92/ 11034,

publ i shed July 9, 1992, discloses & nethod of increasing the

sensitivity of a tunobr to an 10 antineopl astic agent, V\/ni ch tunor is
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t he formul a: [er wherein Y' is hydrogen, substltut ed
carboxyl ate or substituted sulfonyl. 15 Exanples of such potentiating
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10 cycloal kyl, =N-Oal kyl, =0 or heterocycloal kyl; with the proviso that

for the sanme carbon, Rferr] Is not selected from al koxy, am no,

al kyl am no or -NH(C(O[err]Rerr] when Ro is selected from al koxy,

am no, al kyl am no or -NH(C(O))[err]Rerr]; and with the proviso that

when T is a single bond, for the fiZ st carbon containing R err] and
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and Rlerr] together with the nitrogen to which they are bound, forma
5 to 7 ' menber ed heterocycl oal kyl ring which optionally contains O
NR[err], or S(O[err]- whereint is 0, 1 or 2; 5 optionally,
when Rlerr] and Rlerr] are bound to the same nitrogen, Rerr] - and

Rlerr] together with the nitrogen to which they afe bound, forma 5 to 7
- menber ed heterocycl oal kyl ring which optionally contains O, NR[err], or
S(Oferr] whereint is 0, 1 or 2 Rlerr] and Rl err] are
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or -S(O | H“l\lg“‘erern mis O, 1 or 2), a : yI portion
groups are as defined abpJHIS SHEET HAS BEEN | " 3| keny! "
repr esents strai ght and branched carbon chains avr ngREPLACEDat |.efast one

carbon to carbon doubl e bond and containidhg fro to~12 ar bon at ons,
preferably from2 to 6 carbon atonms and npst preferably from3 to 6
carbon at Sigected to improving khRyYisFepiB¥etind %-'t?l%ﬁ’g?ﬂmérﬂfc!ﬁm of
carbon cha nupidating compdsiteiagt. one carbon to carbon triple bond and
containing fro tQ.12 . .carbon atons. preferabl to 6 car
atom: 100 OB ety obiecst $EaRR BRI ne ot ASK drienar th JalH
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replaced by gtj 10 HEE CoB¥btUNRHIR% PSoflehlNSHalehiny (Roribenditived
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substituted with one or nore, preferably 3, st1tuent

i ndependeftiisglasure and ik 1 (i paarto amﬁaa%lh@neﬂ(reaf@terq err] to (err]
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-CN, (6) phenyl, (7) phenox (8 CE[ 9). ami no, (10)
al kyl ami no, (11) di al kyl ani néﬂﬂé&—#ﬁm ar al koxy, (14)
aryloxy, (15) -S(Oferr]-aryl (wherein mis 0, 1, or 2), (16) 25
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di al kyl am no . sﬁtﬁft uents on the substituted CJerr]-Clerr] akyl
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sai d aryI gr oup(Amay dmutusédtohabogh ZEE dgeweightneftalkyl merylmsts aster
contai nin 0 erl I
o%n%e%an%ht%%@@ i*P'FMn % tkf;k? dﬁ n&%‘fn S%oﬂF iEERY | N8 BYroup;
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el ement thr h_an oxygen atom for exanple, benzyl oxy;
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"aryl oxy" - remgseritmuwmn aryt goouhowts deki med wediylet ofvadtenikpst one
bonded t°nﬁ%x%%%c%ééfﬂ’fﬁd’rﬁ&n&k%ﬁé‘é;é&&&'%réﬂ Qﬁggﬁgoﬁ%ﬁgogﬁstlng

exanpl e nt's
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"cycl oal k%‘rﬁ" represents aturated_or unsaturated nonaro

car bocycl POTCMTE Sof PPy BﬁF§1F6Y83&5VBoﬂ°5¥6ﬂ’E1dﬁFef%’r’%’ﬁ’r?e‘ga’flba% e geral

atoms 10equals 100% hal o represents fluoro, chloro, brono and iodo;
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carbocyclic ring BRtaNi ng car%on a erably Trom
4 to 6 caBbenlapbyisatdng fOrld-mCPm(P@SEtﬁ@tr@ m@éﬁ%@ﬁ@d composﬂr‘tdmrcs =24
-S(err] - %&sN@[rR)’erﬂtlbﬁy'atrﬁ‘P';ﬁ-dFés‘%f&%rogdﬂ‘éﬂa Rthd N

~tetrahydrofuranyl, tet rahgdro "z}%/ g rany t et rahypr%%n enyl ,
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bi cycl ooctiaea udeC. )ther\heaekmanyrrcaﬁzlhltesavaarddablaequubst atuvyabihgdesr, boraraﬂd

or T By T AR R e oo ) St aryi

ar al kyl , 20 hal oal kyl , am no, al kyl am no, dial kylam no, S(O/[err]-aryl

LAY

(mherein mis 0, 1 or 2 and aryl is defined above), -C(ORerr]
(wherein R err] is defined above) or an acyl radical of a naturally
occuring am no acid; and "heteroaryl" (including the

het eroaryl portion of heteroaryl al kyl) represents a nonocycli c,

bicyclic or tricyclic group containing from2 to 14 25 carbon atons and
—€onpri sing one or nore, (pref erably 1 to 3) het er oat ons sel ected from
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conpounds may form pharnmaceutically acceptable salts. Exanples of such
salts may include sodium potassium calcium alumnum gold and

silver salts. Also contenplated are salts forned with pharnaceutically 25
accept abl e am nes such as ammoni a, al kyl am nes, hydroxyal kyl am nes,

N- net hyl gl ucami ne and the |ike. 4 Certain basic tricyclic
conpounds al so form pharmaceutically acceptable salts, e.g., acid
addition salts anBEZ43LERgPESERIPLION EXMRRRED FENMBORIMENIS,| t r ogen
atoms may formsalts with strong acid, while 30 conpounds having basic
substituents sugh asdam' ng groups _al so.fqQrm £ sal ts _wi th weaker acitq:s.
Exanpl es of sui PEEPERLIIEF 5PC RFESEEMaNVERTAPE @ COmROFASM P matter
sul furic, phitphdei cfoacetiss @drix, dkspersanbtuvhscosstyi ciinprpver for
malic, fu bCot I,Ni G, :+aSC o i C, ul L d f:. s
m ner al aggh?g% g%)%;l :gg ;ocll.lds %e‘f)é&skln%%ﬂﬁét.o t oégﬁlgﬁét h;eﬁg?t% ggﬁshg%?g%tlg APe
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ree base otns_nmay be.regenera y tr in salt wi a

sui table. dthe, alk¥i BrERt.ane Shette Stier Ut ARl i1 oo rawoad Aaskon
pot assi um atoms in tM@ 961B¢A78roup and at least one nitrogen-~containing
PCT/ US96/ 0 : : : - 12- car bonat e,
ammoni a_and RSACE o8 deeSEibed ipgrpaten, dtail herainElov. [T OIRCE
respective sal t ABougedsdmvthin, | Bheetenna phydreshrpenper ' hgdrocarbydliicieras

sol ubi i ty«hpapghatpef! edisa” PHbahh& 130 deABd Pass SBklifg? ®escribed has
ot herwi se equival.ent to their respective free base forns for purposes of 5

t he | nvent Pogdominantly hydxqcaghan sharagheh ikttt 8hereonkeshded thise
phgr rrﬁ:eut !iﬁﬁbhgign. @heept alhbeuaal t;a\owb;sgitnagher&ppnfemiz hbariﬁ&aemno' An
an a acCl a e . alts are .consil.dere egul v en to the ree
Forme or " HacRRE, RSk e, Y SR AR E S Froden 1 kel pav, o
Those ski | hégoi inthedargroups cppredoiiate subeatt ivieemts pn #bewslwhBh Go not
is greater : . r r] ol

i ndependen't?lfi'}egge%%é'fig%ile %nr?l%%%%fl%a %oc?%rﬁf%ﬁx@%%gg}:}egf ggbgﬁﬁgg.%é, suth

each R[errPubE§ikpenty gmwmadinetndecheBoms cadkewythendkne-or afidf er These
Exanpl es ogrBLekr 41s8hfd @idbriiLi hdterd dtemB.of s DEdan] & Herd) atidisd wde115

conpounds of group D, wherein Dis -C(Q-CHerr err], -O-ORerr] _or
-C(O) - NH Rﬁ@r?ﬁ’l?agﬁ&e‘?% HHese ]S’ﬁé“ﬁ% il%i‘ny,‘Lp%ﬁl c%[ﬂd Nﬂ%&‘v& [for, pxample,
or a pi persdilfivk, gr adiprofehheahdr nokggen|.er r | Thebefoker, ei whilerr yemaining

represents 3 | kyl .or. - - r [ei rr
i spC[ err| EF grir ?éﬁ%@ﬁ%ﬁ%g&%ﬁl a alc%{if tgerr W%ﬁé{'ﬁﬁ%)écﬁgﬁ?ﬁ%ﬁr ]
is Hor al kpvengionhe these ggrappsC®y RFentpinemtaent stharacthan agaghonof

i?‘ natural | ¥-@66HE" ER0a2BHASN or r3fgdotherwise compBs®d bofS Wastddrt Yichs .
i nclude those substituents for formila (82.0) 25 wherein:

a
T is selected ffBmIepeyal, . Jepemqre orthay opheygs) - three n°n‘hYdFBFa%b§’§)
0, dl, o(rj 2s(bsgituenas by; het(ero atoms),( Cz)nd?[pﬁféﬂelﬁagﬂl}[R[m]rﬂ\oﬁéethan one,
I haepenaent. | S e (0} A [ I el VA
oo o s Ly BelBEEHeh O Rhe plebl, (8 carpon REGES LY, EhE RBEbLapSHLD
- (CH) [ err] Byédrpearprhecpasedigiraups w Mos@, preferably, (the growpss age puredy?,
for exanpl ) i or. : rd.-d
(eg, " ﬁy&n&éﬁi?’?;“n%ﬁi"%f‘i‘i‘f' trad Ssdthef Sre Seedfaql iy dred of bkbps, |
(e.g., -OCPEBeF] Fhapr crrbpp) and hydgRgeRlerr] taken toget her represent
?S%f'?,‘i’i%y' (e. grhreughepentlie specificatiehophapyhaife Eﬁﬁsgg/@rﬁ%on 0ilV\0
205147 solunle py dsperminlesdsdaf Y (AL HFOTHIG S Ratherehiny,
or napht hyiy; meant ¢Bptsalrstanaundd reeeded for Exenple, the ylebivedglevel of
substituen k epde e egd.f i ,
Gy et hy PEEEaREyy BEeBRE fornane Peahehe! 1AELELSEALER Ky  Betng ATELLELEY)
(e.g., phefdgpersed QY csVEHRREEP] thrjan Pl Lkyluprigating viscosity.
- CH(CH[ er risphenLy) . thik) mBahe €Ra8. atCliastVhbdull ¥l obes0py WBEHL) 08 the

| Kyl , bst it ut.ed th t, |.0al kyl . . s s 4
ol kyl *(NgEer iR SRRk dTSRRARR, 157§ SUS TERyAY Ot SpmeRBien:
(6) arylthio (e.g., (err]Herr]S-); (7) alkyl (e.g., nmethyl); (8)
heteroaryl (e.g., 10 pyridyl N-oxide, indolyl, thienyl, quinolinyl,

benzot hi enyl and pyridyl); (9) substituted heteroaryl, for exanple,
het eroaryl havi ng substituents i ndependently selected from (i) aryl
(e.qg., phenyl), (ii) alkyl (e.g., nethyl), (ii) al koxy (e.g.,

met hoxy), (iv) amno (e.g., -NHerr]), or (v) aralkyl (e.g., benzyl);

(10) substituted heterocycloal kyl, for exanple, heterocyoloalkyl 15 having

e N e o o M.



- 15- [err] WO 96/ 31478

PCT/ US96/ 04172 - 16- [err] WD 96/ 31478
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[err] and (161.0). Exanpl es of
Rlerr] also include groups selected from35 [err]

Exanples of R err] groups inglude: (1) - C»NR[er err for exa

formul a 84F9rbePomf%r§H&r(2?%&?&55%%&ed’ ?Aé% suPRirby ntapg

-C(O NR eraj&persible, gpartﬁ:Hhe:ar]Lgi( Q;tRbmyr JiRépér};;Lbfléf‘ exagpties.seatent

el ude: (13280 059 i 1% BERBFe Ty RhFOFpaPRlelifohe i Hy FeRRFaRsY B8

substltuenrelendapehdthhygSeththderegard () -CN, (ii) cyloakyl (e.g

cycl opropyl and yelkéhéaﬁéexéléﬁ a{i@%&sﬁq&on the a&tﬂﬂ@&ﬁool&h\é}cﬂ%ahhgl
(e.g., -SCH err (1v) (e.g., phenyl and nqp )
substit ut el BPYYIEE. Qer18ﬁpoﬁ6ﬁﬁeﬁﬂ° o9t FFhehyd %ﬁﬁPFmﬁ?RR?%ﬁényT?“S' a
(VIt %1 Ihet eapsyﬁmeﬁl ckéfl(fédgfroﬁfﬁrnﬂg&ﬂi{xﬁf lldffc’:}ny:‘lo):' eﬁ(?mp)le, methyl-, butyl-,
me enedj,oxyphen Vi i a

" orr] LY ]?ﬁi{‘é'ﬂfﬂ) é’)la)‘i‘ﬁ?w o & §oP °f?|e‘”%e’1” @8 efined heyein; 3Th9g
PCT/USQG/OdQﬁQlymers of this invention also contaln unitg derived from
i sopropyl, d but yl 4 | oal kyl . 0.
Cyehoptspy T EEBRAL UL bebpherdld b A (9 e 1 (o
(CH[err])[err]Thﬁ1ﬂhﬁb@gﬁn-cQP$éln}Dgh¢@m®l¥mefs sz%his-@HMﬁnqlﬂmuEHYIPe

and (6) argkyp aiﬁ@ér j{nséx?éﬂaﬁrd/ifﬁg% iy cididdd Ut 8¢h one embBdfment, the
-(CHerr])[err](err err C[}ierr1 and

- (CH[ err] ) PEE¥PELRr FPRERLPLPECEPRPIYNRE 1] obtained by reaghipgs gpgether,
substi t ut ethel &gty Dabel psst o xﬁd}ﬁ:rrc’diwanla[ ¢he] natdofeArtbntainingr nopsmer.

' ?&Fgfr] )fﬁrj% Hdog\llm ﬁxrﬂmr‘ﬁ'gg%f Oggliltalrg% Sl & © ]S%L%{:reli

G er 1] CLbtEer 8] BESEOTHEaT ARFy1aCH GppP]ymer] bRekbpHEer r] .
-(CH _
(CH err])[err]gher W co _Ca[r{ar%%‘r é’%)ﬁﬁé]}s QH[ Q‘.'i’ﬁ]s AR AWion are

-(CH err])[err]Terr Pt
-CH err] -t ?gﬂ?ﬁFéYurEﬁ?Pare@}{b?r]a%y . It has been

'(CH[err])&éféfﬁiﬁtﬁefﬁii[§ﬁé&£¥1ﬁEﬁﬂdunts and types of diluent prekeht] in

I d i1
br o or aby yEhey BEF SPERCEPBERRR PO RPelE RERa Y A it iR PaE have &
-CH[ err] C(prdibenceé® ef féct on thehdrsi tempreehduari) y,lstsn.rt]y prndpBRrEiep afe

I ndependen e cycl oal kyl, heteroaryl al kyl or
heteroaryli&%rgggﬁﬁ% 9°L?§E25b9 E?er r] and Rlerr] 15 are independently
selected fromH, alkyl, cycloal kyl or heteroaryl akyl. Exanpl es

of Rerr] Tﬁé'ﬂﬂﬁ¥9rﬂélegﬁ¥i ratbbembabRuka:  [err] wherein Rerr]
gln Formul as As s%gte he ef%§£g§é?t%he A?Erogen-containing cLSgﬁLmer
comprises units derived from (A) from about 5% to about 75% by
weight, preferably from about 30% to about 60% by weight of alkyl
acrylate ester monomers containing from 1 to 11 carbon atoms in
the alkyl group and (B) from about 25% to about 95% by weight,
preferably from about 40% to about 70% by weight of alkyl
acrylate ester monomers containing from 12 to about 24 carbon
atoms in the alkyl group. 1In an especially preferred embodiment,
the alkyl acrylate ester monomers comprise alkyl methacrylate
esters.
In one particular embodiment, monomer (A) comprises at least
5% by weight of alkyl acrylate esters having from 4 to 11 carbon
atoms in the alkyl group. In another embodiment, monomer (A)
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-19- [err] Exanpl es of R err]
groups also include: (1) alkyl, (2) substitued alkyl, 5 for exanpl e,

al kyl having substituents independently selected from (i) aryl, (i)
-OR[err], (|||) S(O)[err]R[err] and (|v)6 -N(Rerr])-C(ORerr]; and (3)
C(O)CR[err npl es of such Rl err] groups incluyde the_ groups

CH err] (CHFPE‘PF]lSeSC[fé'Hn] Ry &f%rq -about 4@%[ EYrY@%@PIFePH‘YF-eFFFy late

CH err] S( Cdseelk) b@tﬁ/ﬁ]ng f@d[nﬁrlr fiet QH[ﬁlﬂic)lﬁ eitdms in the alkyl group. In

?CIE% 2;”8[46”%:?0?{%[% chlment mon{ She %H(g&géi%géﬁéﬁh?gout 60%
PCT/ US96/ 0&&78bout 20% by weight of alkyl achI)ate esters haxianplfaomf® to
Rl err] groyps A er, Those skilled in the art w il
recogni ze 't:‘|L atcg%r%g dlgsctuH% &e &dr?eras}kfyor gﬁ[oupr] can be repr sented by the
formul as: [err] The acrylate egteki RORPRPHE AN dIe RFerdafuky conyentdmmailse
sul f hydryl mgteegs. well-ﬁ{lndi‘m tdtl-d[kftrsre]%ﬁ smblphlﬁuﬂﬁéysfﬂ QFQM'p&x&Ih@le,
capabl e of reag i,ng tg ggds resul tlggf 2}

conpounds. 2&AYeRAFPECSE @%‘?\mers adﬁ‘?’rﬂ\pf GPsRF FPaBe of 13 fid's gﬁggly&ene
(la). Sai dozubbhidnyprgcesps aarwcaIMgbOvapornpmseldxMtwm mﬂ)phgpmlh!r@ S
such as gl y %J Tag'rg'i‘ic Degyl f\dﬂ e 1¢! %ﬂ:gpag stertilftle@mtol it Q%Sti(}eﬁ' el des
of fornmula (la) are wthin e sc I€T 'nventi on are
enconpasse8YByioNs 1yt r ucthee dﬁaﬁ\té)afﬁﬁlbr% 1. @f. acrgiafes involved the
Conpounds ﬁfet%ﬁ%hfe%&@%ﬁ 6% Rat6RN2U8NSHEH | s RReaR: fﬁl@féad alcrYPNoH] th3 1R
of the fornmula (2.0) as shown in Reaction Schene I.

Reaction SPEBRESE [err] WO 96/ 31478

PCT/ US96/ 04172 For methacrylates, processes used oftedlvary, dependlrﬁoron

d d.th
whioh Tt i She desrEad dhiar! AHEbReRoRe GhindRvar iR fieoeS Ry W
-C(O-CH ere}acR[lenr lof tenetanienerith GJCN sto eforrdaaetone cxabokyHird naeihd obf
the ? m{J.lr?erB[ fé J:tgéo)wﬂﬁ Exgﬁrabgﬁﬁ%ar ralI&(rQ)I &:8 @[o%{]thé” defter.

presence o coup ent. s he reaction is
typically EéfPPNéGne car@@py & td oy janglp mangy @é’rﬁieé' §§P6=€ﬁtse§uéﬁea§15|9FusﬂqF

or CHerr]d[ern]vatridty of ;ixei&emteg aref ded8feped 19 ctﬁfé{lexdﬂacble detail

When e odfotPRoSaRERE™, ShpReLed “ageP i ai dedindinthl s s ERig e

conducted iin the ﬁneyeﬂc:@edflaH%TPaadmw Shiiemtley bmdr |E|nglllnner1ng, Vol 1,
Al ternatively, e Ne; s ct und of t he
formul a R[gk) r]- 2%} W%T %ll n]Ct%qﬁsi&qeng"%f ?\% al?g-ve '’is a leavin

igr oup. sucNaaW GilkBl qcry]@t(g oyshp@sr]aMemmmq:qcyrﬂlysavallab e.

Jerr]-g esubpqll&ws %c@naeyl Rofify &nd Haa§U| f it il R diip tlﬂﬁtfl'p'bfflﬁl%es
err in err] is_ se ectedfromlS rrl-Clerr].

~-0sgerr] - K
el GRS Rt A R e R oy
formul a (1I1@f.,The Wweaacdirightori,s CcaPenrety Didniay; t hespreseerce ofoa,bas@&xton,
pref erabl yP@nk@Sf lvg;))iaamar;ﬁ t&%%eé*r such as Et[err]N, DMAP, pyri d| ne or

H err] ni BL ! SFor preparing conpounds of the fornula
(1.0) V\/nereln R[err] and the 20 nitrogen atomto which it is attached

toget her copRl N3@rddcATcdRtadidng Monotegre Rlerr] is a group of the
formul a ‘rer—rgh_e—el_rﬁmrﬁggmmreacted wi th_an al dehyde of he
formula Rerr]- nitrogefreonts iging corolymers of {hdF tll‘?é('tenﬁ[lé’inr] a
cor r espondeotpriser uh:.@ls[ derlived groan (23 &rdahwpteual ot.he fter mblomt 20BRemy]

toformanl oft o I r]| as de o]
shoﬁrl‘?gﬂﬁ 'REFE |on éﬂlée%m%%%é‘@%ﬁ“gn%&éh rgép}oofgé(&gﬁ §Q \fﬁr

aI dehydes wedghfpi eabegipidyefreon, aboyt Zs5% Heo NMBRT: a?hoﬁ%—bﬂr weiglds of3@t

respect | veh)éaslh%déﬂ ﬂftéég&)h éénfgﬁﬁfﬁe meplsﬁewlgea@&ercﬁa@fwnﬁhe group

conditions to forma caonpQu of the fofnula (1.0)._ Preferabl

reducti on FENEdELiRg Gt V&§Vﬁgs&bﬁ§7&FPH§dr Q&EEPHGnaBEFFr °§éf€|3rl&s MOFPGHS «
WO 96/ 31478ialkylaminoalkyl acrylate monomers, dialkylaminoalkyl acrylamide
PCT/ US96/ 04172 -22-

triacet oxyB‘8P8f%\%'ﬁ 5’ teﬁ&éﬁﬁﬁ[ecr]ylaﬁ)“rléifeerabl y in the presence of

nol ecul ar si eves.



Reaction Schene 2 When conducting the reactions descri bed
above, where R err] conprises a chemcally reactive group, such as
am ne thiol group, such groups nust generally be protected with a

sui tabl e protecting group. whi ch can | ater be renoved to conplete the
synthesis of a conpound of 10 fornula (¥ 0). For exanple, am nes can
preferably be protected wth the BOC protecting group, while thiols
can be protect & @nehenhedipenfl 'eheenltrogenrrrmhehwmtmmmerot%c,emrt{g-

group. Depfi@sAct albskilutelneneeBpYal ceict hgsfomer. Pr OEM;')I& gre®iPSsuch
t hen general % the finpal stop.in thea nt hesi s of such ounds of
8 Lidinoneg

fornul a (TofypPNers include j3 lBVeph‘P?' 2@ bRp Nt Hht R

wher ei n Ryvdhy]l icaprolact@n0) - NH-R[err] a conmpound of the fornul a (2 0) is

reacted with a cy. r e
sol vent such asri l"Dlell—nm"lheq'ﬂ %&E{S&elrﬁ)%ﬂ-‘{ er rt}‘%% R%gri)%éllérrgt Q he’lﬁ%oﬂ?ﬁ%\?\iﬁ in

the art. monomer is vAnydr patriddng. an am ne (2 0) is react ed with phosgene

to forma 20 gh %‘Ef Q‘h%fh%r‘ '&En%"o@%q\'e%tte thet Bfitfr%b@r'll-%o(n‘i:a%m@s MM N

Reaction | Schéng, 3.. The | or of or mat'e . gener ally not” isol ated
and is is raeé‘{:'tbediwlt]?y]aﬂt‘”a’?ﬁ#é‘ﬂf i“l’r’éY*%‘P aon[ F’F}’lﬁlﬁf*eP"f“]el-”e\zti’i‘ereé@t‘ﬁl
Rl err] isaa&ydefcmedmlnoalnmvgrd@ f oot ai g ppindependent 1qr nftem (1. Qo
wherein - -NH-R[err]. WO 96/ 31478

PCT/ USQG}:%%TSIJE carbor o L 53.

Reacti on Schenmdr3a further embodimen’{:ertl}e nitrogen-cordmigving su@gfonge is
formula (% 0)athey ] he %,?a rdeciabilie 5 BeEREheY Dutyl
reacting a conpounag}%tﬂt)ﬁy;eifornm[a % WI%{h a%h ?eoformate 9 H y
formul a RREFYLa®ider) O, wherein Rlerr] is as defined above, in the
presence of a base, such as a tertiary amne base, to forma conpound of

fomula (1.0). Alternatively, a conmpound (1.0) wherein Rerr] is

- O - O—RF&%MG.I’] be prepared by reacting a conmpound of forrmula (4.0)
wi th an al coholAsl®oteld hizeefiorandve ,Rittyer lcopdlymers of thl@erlhrwiemtnmmmayjs
of formul g ( Qv her 0 qﬂ:ijls‘

(1.0) usi %8 é{rgkgg ?Z’agg ﬁ£%§% %gr o% & t‘—'lluene TTHQ corrg'ounc#g‘lé%
the fornukgddeg ot;OV\raereuth@etr]alily CDCII@TH}'H?I'G(G? @0polymer-,q@m}bw]byand
Rierr] isghlsecd@inke o' @H% 825:%'&0 lex%'s%a?tftl% 199MRQu R n@f- fl.ﬂrée IR e
(1.0) wherein Rerr]| is err = | owed by oxidation of the

resul ti nglé‘l a@hmroprlate dllue(‘i‘dzn'pounds of the fornmula (1.0) wherein
Rerr] is -C(O)tﬂ?[cﬁrd]emwdswimeﬂerr}_he diluentt Hey & hmindtarasibe prepared

f d f th wh A

{reat | ng JEBRedab L, B TR | ietodinent T W REEDT a9 iR LSBT ne
formul a Rpssrepmal\ﬂb’eroeﬁ rhquremt]eatedas'ladéfhheedcamﬂe. Simlarly,
conpounds of f%@”'d%.lﬁ%n@ m‘é@erzﬂ's% R S sir%Q)eNBEGUi]lR[ eldolnicd SYithetic

prepared froma conpound o theforrrulai wherein Rerr] is -CJerr|H
vi a odd§c ¥l BpteRe %sém RétBod BR Yeh%%tr\t QLIRS afF n@ 15y laked
formula bpenzeRegt.r]R err]NH for the alcohol R err]OH Alternatively,
ggq-yagggfoz];?;%'tw'&.ﬁuent).-contalnlng copoqymeAJ':'7s8 of thj-z? 1nvent%\ﬂ . are
Rlerr] isreCeOrRH eto] Reserdn casm bdditdpar ecohyentnateng a Sueipowdd idfive
the 1 or MikBrichr®l- ot ol ifdn | Saadlh o tbiht hyaEna Mg ofl Cideal I

in the presence of a cou ent |
In an anaP6§§9§mﬁﬁ‘ﬁr¢€rlmP€&ﬁ’ﬁ61%d§ iyeful a teL. @p \M‘?érler ﬁ’fRZ Jupr igating|

substitut g@tsexssa.tgr Qu:p_que;iage ft@femﬂllems@(e@) QR irdari dccﬁ(@éﬁidﬁﬁ.] Rl gr r]
can e prepared.via subst ant procedur.es as cri
above to - P EBR ot SvRoiR bt s SR ratER B PERRTLSR Brep eIt BN
-C(O NR ertro] R{oeut] 90®yby weigldplodfcicngol feeronpoefdrablyof noha3 §3.13) aktmerber n
-Rerr] isg = F n prrat I I @ a
group of the 1%3; %h‘(ﬂﬁm el?r err?B%{ilgCﬁ ¢ %gBM{: 95(%“%% heg?ht Of3
4, etc.).diluent, prefgraiolih d rem ?P?é’uﬂ:orzrﬁﬂ ?139}311%&(554 PR Eﬁrl]!ht of
contai ns ajisubski.tuent of formula -S(O[err]Rerr], whereint =1 or
2, can be prepared by oxidation of an . anal.qgous . coopound o

fornula (1.0) %ﬁ‘eroé’reneﬁ?’(?grlf"e&’}nt e?f*ﬂ?‘%mn or%s&&gt’%gngp gfmlgopmlttd.cular
-S(O[err]Rerr] , whereint = 0, using a suitable oxidizing 15 agent,
such as a peracid, preferably MCPBA One skilled in the art wll
recogni ze that the above transformations may, in certain instances,
such as where Rerr] is a group of the formul a [err] require that
the oxidation be carried out prior to introduction of the Rerr] 20 group

to fornmula (1.0). Am nes of the fornula (2.0) can be prepared
|n optrcally actrve form usr ng approprrate chrral startrng rraterrals

I T o o . o, 4= o I v



formula (5.0), wherein R2 is as defined above, and a conpound of the 15
formula (6.0), wherein L is a |leaving group as defined above and A, B, W
and Z are as defined above, via the process shown in Reaction Schene 4.

WD 96/ 31478 PCT/ US96/ 04172

- 26- Reacti o Schene 4 [err]
In the process of Reaction Schene 4, the piperazine (5.0) is 5 reacted
with conpeharacteristiaselppdserte enphanggde pexifarmance t eft jHigpersant-

am ne bas Qﬁlgdbécl@ymﬁn;ﬁ:@mmd)ﬂ)ftﬂl@ ifreraAd ior.7 For  Sempaw)d Wubr)cdtsing

th hydr ol, d t abl
e ™k eaBeng el Sru e SRRl Fon Bl Phr bR i s
(2.1). certain dAidivers softadedfeor milth the2nitirogen-monddimdng pdiymers

formul a ( %rfo):_h:}.g 1%5555.8)};1 a%refceﬂﬁaﬁg fg‘ﬁrb@evaﬂ% 1S n‘ﬁ% Q;an]@é:gt@ﬁ&%&&! a

car bamat e
Cerr]- qaarr]tzamawrlypmaénabﬂy are dupnicatinguegl, eemPEPLEipNSAthRt W
and Z ar e @spiely nesk@dpVént Th@iscosilbydr Anadarcter i idLd 9t WekRy Aow

sui tabl e aci such as HCl, in a solvent such as d| oxane.
[err] tempera\fﬁrg@,?)fm example, from -5°C to -4

PCT/ US96/ 04172 The certaln diluents that impart @¥%rprising and ekuepdsiafal he

formul a (218%% “é‘geu 3t g#)QPfBIﬂmERSe ?z’h@# abfs(e% 0 n conﬁw(lg{:%andi%hC'iheca”

be prepar an am né o or
ani ne of pfamamavezqw)smermmoxem of trhemmmtmm shave iy mamnony

carried OWorySiyg, %1%6&&%%}9 J@q}écflg‘q(ﬁug% petdtrds Dffsditicwlar they

LiAlH err] i.n a solvent such as. THF or tol uéne, preferably at a,terrperature

of 30[erdy Bisp lpopEriqokE ield visgagities (expressadydmncantaraire) at
formul a (82@)ccarapiny %@%]@dut esot t80aBout 4boneEhbye prEFIrabIef f

e
f I 9.0 is, C d z
above, “wi OROHE A 1O CRPORGT P Rat e AT (A TorHIPALL SR oA Eo iyt LeLa
wher ei n Rivdsdosiit i@ser (dxp@fesradd almpqnqammea)blqargﬂm fxfcmt Iackmutg 100 to
subst ant | %(S:,ﬁ%xtt h‘is?%”e HEPEedqxééfePébPé?scﬂ 'b%u‘é 5 2Bategt Salék?%@z &0,

and 4, 335 oun e fornul
i e., a comeekidedd t\fﬂeSqQﬁm%ﬁ are(@e’gyrm@e@ ﬁmR1P¥109 é@ﬁ"’fgé‘rré?%ﬁqwf%e

prepared y-3 o988t hoglss cht Sisd@sesini n reat‘e‘xs dAaient %é@élﬁgﬂteﬁnd i N ke
| nt ernati onal Puhlications 681. and W93/ 2

VO 96/ 314P&Tt icularly useful dlluents glsp lay v1scos1t1es (A %}%&Jﬁ%
- 28- D-445) a€odpoandangfingherbar abbat (9. 4)teabdet @ emmexttfcﬂms and

Gignard ALl f (1 ) ]?mg s formul a
(14.0), \Aﬁé:r lor %tnﬂqr\gt q@flggﬁﬁ% el gtsoo ef1 ne ?k"ﬁove Vi a the' process
shown in React |I(m:1uded Suh@pge such useful diluents are naphthpaiet igls,

Schenme 5 p drotreated nb® Wthenlc 011s, and N M\ PIHEESS QfrdRRAcidHN
Schene 5, |gnard reag{ant (12. , react ed wi th the ketone

(14.0) toPIaGItrﬁcél ef PRYIRI afp lepst Q@Y group
general | qutfamme@ umd.elr abotyds B atd Ruosarbbtnaitonms, pﬂﬂemmrﬂnom
suchasTHF, t Lerr]l O.qr taluen t. a r at t j t

oo ofyst 225 REBREO I SHRM ol SABBRISTY ¥l 10 WGarocredtdd
aci d, suchnamtéxqamwgu&@l,, emmduem bled ngl theﬂl(als-oy Nﬂ'PSSthLilv@Dy s L-

anot her 0N AT leli R SR R S iR ©1 P IO AL 1o

reagent, such as an organolithiumreagent, (i.e., a conpound of formula
(12.0) V\hérélonnﬁg’%[r@rlr]o%ls repl aced by Li). ~ Compound (15.0) Is
dehydr at ed, e. gowtdnpRAatigan i satvsddivd, (Breelkfield ad sdearirtdy§Ood riluid

f d.of th et f
(T SRR U8 AGLMbBuLa s e, progelkRFan T, ALABIAR,
Med, ChenMeth2@8 (186R) .Ldw STeRpesnatture V3s088i496, ofincRutpiR@Tive Fluid

| nternat i 9nah- 1RANHL §id AR5 XY 28680k ADéh a Vlscc>mete¥\o %ﬁlléi'fl?a%fears 1n
PCT/ US96/ 04172 29- i

'exanpl e, ither ARBhaduPark Sk ASTAL Ssandprdsn §PFEECB5, ASTy ﬁﬁi‘lléa(‘iﬂm}la'as
defined belagwusesi Meig ptbeBguei Empiogs @Brddiefid R eidddheter which is

described in the procedure. The device is available from



at a tenperature of -15 to 10[err]C, to forman imne internmediate which is
hydrol yzed with water or aqueous acid to formthe ketone (14.0). [err]

Al ternatively, intranolecular Friedel-Crafts acylation of an acid

chloride of forrmula (16.0) nmay al so provide the desired ketone of fornula
(14.0). The reaction may be carried out @nder usual Friedel-Crafts
conditions in an inert solvent and in the presence of a Lewis acid such as
10 al uni némeckfibeldeEngineerfingr LaboratoriesiKesSboughtbny, hMA, oUSAl.a (14.1),
e, 3 compoudrl p8geAREEUbA443410) des ttagaeharté\thaf‘eér can be prepared
by heating a conpound o? or mul ﬁ -, a conpound of
formula (14.0) wherein Wis CHerr], with SeCIerr] in 15 acetic acid.

Le&r]l TheletrogéﬁLdoﬁhéQgiﬂEng eﬁofl?ﬂﬁiﬂ a 818 0) ﬁan be obt ai ged by
ydrolysis o ound o roula (11 e gorrespondLn
carboxylic a0|@1?yﬁ°@£q1r@’ers i h éﬁﬂ’h‘)’%n?‘aﬁ' 200s nél& (eaxégrage

agueous H@blechbatr owesslight ZQMnbonve‘anigdrmgof from aabheut o Jtmeomm ttoc habeutie
of (16.0) d L,?c;}déar n i 0 ski Lot he
art (e.g 36‘@ €?rea I'n &tehn £rofh %ﬁ?‘? V\@é)é %{za utt F 0 ﬂéﬁ&gn{:ﬂy
Corrpoundsfmmtﬁboﬁbr%b9091§°19‘b°11te1 0¢BRBounds of the for rrul a (11.0)
Wnere; n Wis Grbeechlan! @eligb¥e Uf Gson@ifces ahk¥ BRtraide’d Wyindewell-
\QQT?SSS%/A‘E‘A&% methods described in the 1literature 30- Exama}gﬁesgf
shown i n peacéduresScheredétemining rngolecuhar pweighits odre gel Rparmeation
Schene 6 0 r n l's
as defi ne%’ég%%%&gpﬁybb%%ﬁ%%rheat egz eg# &ﬁs(r:'é%' e%%gorgetog%ﬁﬁ% aﬁa
concent r avapo¥phasssmonetxy §f ohese andt yrtaerdprgf:edncesoanel degcsibed

The 5 t- ﬂgtﬂﬁﬁg}g@s(%gbmcagl{,ﬁa%gguwha .an al kyl l'ithi um reagent, such as
n-butyllithiu [err] to O[err]C preferably at_-6Q[err] to -20C,

then treated F-J-wif}PRaer ‘Frincipdes)| ofal POAYBET! oFhamistry” o) Corpeldi n
Xerr] isufivePsity Press (1988) P ChapBedelIngdppboeer- 3ne,fahm a corrpound

of the formula,(41.0). Conpo 41 |s treated w th, ,,er na
sui t abel sol verito® ?}i%l%%uﬁﬁstg%)%gﬁ'&é‘{dl%&)lﬁr} ]t°[§ &'r%]c et’e y at
refl ux, tRoVeynamndnpoiindWindldy, Editors, Academic Press (1979), Pea2®6en

Schene 6 4 [err] 15 Compounds of the fornula
(9.1) can a?so be prepared b¥( Cch(l i zi ng a ketone of the formul a
(10.0), wher eiW-Wf 3y, JaJd.BKirkidandandeD oR. M.neéllodern gb&ecExqhusion

- cycli Zat'ﬁq&de@Hﬂﬁﬁé@d By hyeataragnompeyn&néléoﬂé WéR Rork, 18%BeEr
acid, such as HF/ B err (%e err|H BIE&) I.r The

Lr] S
reaction Ran™® s‘bﬁ%ﬁ“ﬁ? dwﬁiﬁ]i‘ ofSj ncPﬂng{“@Qg‘}Eg of% &yj 8T8 ¢
sol vent smmlteétﬁ)lanswé]:bhtr L6l kaer ]n.el‘ﬁhe.mlebﬂ:/ (BIE{‘IM m-1i238j)sed Polymers of

cycli zat '19 tﬁgbfer . df[%leér}ﬁh% ‘rldv 1owcﬁ5?.b9913¥t wdighOl &id $9cd0

preferably he reaction tine ‘i's contro Ied
to mni m‘Z%r%"}de r’é@@ﬂ?ﬁngmmy @@EMUR#PQ#&HFE\APFHG#I%W) relabes

96/ 31473 indirectly to olymer molecular weight. A11 other fE@Eb%gﬁé.Qﬂé72
- 31- @E ductl‘é 5 ere%&e su r aci,d is err% g %
eacti on $Rahp mAgiecular ueiatF G the PSLYMEF {BCTSAEEFy) €0 hPEreresi y
at 40 to RO Uodmepxebssosity. super acid is generally used, typ| cally

1.5 equiv. to ﬁgrﬁ%odc%dures D-l[z%ré’ hnd p- 16467 98@%@%&% q{orrm g%uéﬁ

(10.0) can be prepare y Teact ing
wherei n /2, Brespegtdvwlate af dleh¢ nedoremené;bmd whnhualGBopkar @fr eé@'ént

of the fodyamhdatd«; 0), wherein Xerr] is G, Br or I, and Rlerr] is as
defi ned above._  The reactjon |sdgenerally performed under anhédrous
condi tions i n APEHEFredmied saef themethed smnhoyes tfodeFﬁFE‘ Re the 5

tetrrper atj Ltlifl@éui&ﬁr rﬁﬁmﬂé%mﬁmw&elwss& tferties Mdrelih, is gel
torm t ne RereAY R4S chetHATL AR O VERET e iR B P TS v Bt

be used istardardsi the Gi gnard reagent, such as an organolithium

reagent. As notd® herelnabove, the cofSbiymers of this ihfeltionansy
reagent (12.0) can be prepared fromthe cqQrrespondi ng hal o co%glggd
ove,

(13.0), vm%mer?et[%# r1]Y |%everalefi1€rfe|ren§nGeRP@rlﬂ}leﬁs In one empod

using My netal via standard procedures known in the art. Simlarly,

t he anal ogous organolithi um conpounds can be prepared 20 fromthe halides
(13.0) via standard nethods, e.g. via transnetallation using an

al kyl'l'i t hi um conpound, such as t-butylithium WO 96/ 31478

PCT/ US96/ 04172 - 32- [err] Am nes of the
formula (2.5), wherein Xerr] is Br or I, (i.e., am nes of the formul a
(2 0) whereln A is Br or L, and X is CHor C, can be prepared V|a the

o o o -~ 4 ~ 1. — = -~ 4



[err] Step B: [err] 10 Step C [err] WO 96/ 31478

PCT/ US96/ 04172 - 33- Step D

[err] In Step A of Reaction Schene 7, a conpound of the
formula (8.1), i.e., a compound of forrmula (8.0) wherein Ais H, is
reacted with a 5 tetraakyl anmonium nitr&fe, such as tetrabutyl ammoni um
nitrate, and TFAA in a suitable solvent, such as CHerr]C[err], at

_30[err] t&hmpeletyastanmapaners and sHdmodrn-qantaiTANg QFRRRGT axe
the fornul gdaitdd to‘&é%h@rrl Rigrddotrer Wnbédiment a&ﬁepéﬁf{riaﬁé%éﬁeﬁéfdf@d

21 st 4 e AL e ol Syt S g

solvent, su@h grafted a &iwdderﬁ[@uﬂﬂamn@omormmr althy &iH aatnather

tgme;azghp%ﬁ%ﬁt{d]r rrt[JO ]n%}gllﬁ%el \ﬂtfer gcx@flgt%r : errfﬂ %&#f?%{&[ d;jgt

are as def menemansy@ay be grafted |gnt® ép rCe RERYAR LD ersst%mf&m
to the hal ifdexpbme, 15 wherein Xerr] is Br or I, and Rlerr], B, W Z and

Rlerr] are as defln d above. form a_conpound of formul
wherein Xerr] ik rﬁ]“okiﬁ“tﬁnq's a mixt Ed nenanesS ig, qﬁ%qeafi
a tenper at wee aofre&@tcbn tE@etheef eizhl,y ift des.1red,10d1buéﬁ6[ and] @gatim,f aifn

he b d
br epar | ng eé&r&%tfnﬁtaﬁ?p%ﬂ%t’sf%%2%?%ﬁéftﬁﬁxﬁﬁer Fisls pre,g¥irrdd yner
(21.0) is tr edttawgen RtispheresuiSudisesussitdant a mm 1nit1at@tt
a tenperat yre é&d%é&&%@%&&r?&fé egggl ﬁeﬁieéo " Healct 16 Q:rén]pe)ci’a&&'e

formthe a comnpound .2). wherein _Xerr

In Step D, Thee aﬁﬁ?fét-‘(‘?}Q) #é hFensipsed vr@*’e‘@bst%ﬂﬁl afle§ired sgegree of

process as ?ﬁ,f ﬁ%@bﬁyeig Htteoimaunds (8.0) and (7.0), to give an 25
am ne of t

be prepared fro %ﬁge%]natlve, gpd gﬁ?ﬁﬁnggf¥1$r%e%€g?];tgéﬁ@éé%€%o‘éﬁn

i n Reacti omc&dmrts &are polymeriiéd ObndfdrMéntally. A mixture of mononmers

PCT/ US96/ 0
Reaction Sé%oé%é:bfr with a pc[lémﬁrlzatlon 1n1t:1at rhé.s réégge%f }}ng&ﬁloor{t,

Schene 8, ty®iaaldie abrNt)20% Yeahaut W3.usineyea Aflen ddoudd@dhg afgdie
preferably xdix%dﬂ& eryd ¢ to Byl peateer with btaeNBEhance uélra; Pidadd e

| h -
omper i ur SR, eé?grtﬂ%[h[ Yebse1  TheckanrtanEs e ieated waier & mitzagen

t he temwsphﬂm andtial vt exddthdriing sehetied iis anotedancwhant htide
particul ar . or al 2. Q) ,
10 boron h}%’r :ll'(f suc gj{%%&irﬁé Récﬁ@?%g?ﬁ g‘gggltlsgédogntgdenn ei%{ on
Wi th al coh®f thlevmngmar-ant.emptpatm:etwe a[sebe]gum sbflewnirtainings evia
Feactive a'HHEﬂH{BI laedt:beqang%usg ﬁéeaéél Htﬁé rdesﬁréa li%‘éi:ﬁibr?@éﬁ&t&r’%ﬁ%‘

as THF or EtTerr] t enper at ur e -

al cohol (22.0) & comert@&qj&%%mmd&m% rrul°d°- (6"6315 le@emental
preparing wmwﬂszaﬁldropmd@s(sﬁ fipnokersi A} disd r(d)Oanahenelmémlra(mﬂ)

i s reacted ,w hal Qgenat i agent ch Lr P
POC [ er r] atr art r}ar%rc[cg‘%ﬁﬁeqs% I—I;%ifme%r]ﬁ ﬁk [megt%"&r ’whereupon
combi nat:I | orffnm‘m Iai‘[certr ]%hrtub @hdwdy 4% @f Breist rf]lx}stonnletuxézgilr‘leapauxgﬂ with
conpounds u die a
-0 O - e(r&r or C)Sil r}glg[%er‘rt{lyl_t#tt§ f?gé PO?ZZ 0) |cgfreac%80% Of ta?e
aci d 20 cAmdandedhicharge Hmmeneyer r (e tydfoerl anSeRRpdr datar ethe Said
tl‘:fr rru; g( of secdi® i k¥e}&CEE) I%&:;érnr ]Illeaﬂfe_di ?ﬁtkmnﬁh Cemarhéiau gist hetledar mia
err ecti vely.,., i e ence ase,
pref er abl y & at‘%rjtqrhrflsaﬁf’ﬂg 8&?@ until 'the e %%‘ﬁﬁ %‘Fe f oGPy the
(5.0) can lesxgbhepar snbsudesubaﬂdmtnahl gf the batllamceanf tzhehtztsaxiemqlﬂmt‘st n
PCT Interr %:ﬁ%@ Ryp! hgﬁBhQ a) u? g7and 1n1t1ator REEC LS e

12 descri bés hesi perazi nes wh e|n
Rlerr] is ma qe,zrnms rtéwyrdeserrea raaations t\ﬁerner@;tltrr?e until theaddition
2-substi t utjed dunpeRFdIES mrﬁdbtﬂcﬁ{ ris ithen kddnt Bhkddto &bmpletion.

Zlnléy%l \zll\?l c\rAth:I& sq:?mst [ tut ed Sti tuen\tﬁt%notja%&_ éz?ct(ff)% |“b9{2qn}f':§¥s 6%1}%]

and R[err] can not beagroupthat is substituted with -C(O R err] or
-So[err]Rerr]. WO 96/ 31478

PCT/ US96/ 04172 - 35-

REACTI ON SCHEME 12 [err] In
Scheme 12, the starting BOC-protected amino acids (32.0) are avai l abl e
comercially or can be made by procedures well known in the art. The

am no. acr ds (32 0) can be coupl ed to N—benzyl gI ycr ne et hyI ester 10 using a

N s~ "



WD 96/ 31478 PCT/ US96/ 04172

- 36- The BOC protecting group of conmpound (33.0) is hydrolyzed
Vi a standard met hods, such as treatnment with an acid, preferably TFA
or HO, in a suitable solvent such as CHC [err] or dioxane at 0 to
50[err]C, preferably at about 25[err]lT and th deprotected dipeptide is

cyclized by treatnent with 5 base to produce the conpound formula
(34.0).  polymerizedipbthen it gajafitingediche uslitrpgermahntil nigw nongner

agent, pbeftﬂea@ﬁeédrﬂﬂ@rard ﬁ%@féé'&(él”gcgfaé LP 95 kGoh! ﬁwaaa A
pi perazi ne qof fornul’a 0 e prperazrne |s pro ected wt
a BOC gr oupipfure °pr§éé&'1§-P@§ A&Rn TOROMSE S

of For mul acbaﬁa(ihinlgo monomer gaN- Ban gyla fieduoritio cawopﬁdfbaﬁea) aicrylate
removed by c?t ¥)t hydr ogenati on (e.g., using Pd/C and hydrogen gas
under pr es§E ilygng 100 psi, preferably at about 60 psi, to give

t he conmpound of Edithexl ath® Osingle step pEocedunes ok Féheul insremental

wher ei n R[p%lcea%%e%% S$rid Hbo@% W'b@rusea £ kéa ék‘?%& R?Bheﬁf"“ﬂufé

substituent groups erein t = erein R err
Rlerr] area§ﬁU§ﬁtﬁJﬂ“@@°mﬁq$--C(O)R[err] or -S(O)[err]R[err] are made

ECCOFFI ng BO meher @ﬁei&esbﬁwgbnoﬁe@@élm lﬁtﬂ'ﬁm{gr may be
o wher i nPEeSeRr o af! Citle (CREGHE o2 %ﬁ%% e -
with a gr omlt&}rnat)wea)y,, the f)itrbgen i:b)xtaiﬁ)mgl&)ommet) mayh deec agided] tar
REACTI ON SHREVE S5ready® Brdbdibd T Bolvalivrdte O pifnde?) Spadliarty or
PCT/ US96/ 04ngzzementally. In the grafting process, add;qthra]r ]1n1t1ator is

I n Reacti ogsaaha¥e ehdpl dviad i Q:I?én %P@iﬁ’é Step Or MhaelBhet) ro'é:ess

wherein Rrer], 1,5 an al Kyl,, al ken or al k r,ou substltuted y an -
group or aadé]éﬁ-‘r ofddy g radd atars, S50 ‘%@yé’é&éﬁ
commercially or Pe»arymeelmdﬁdw pr madurm&nmaw thﬂdert aOovaﬁrdeaty of

Steps of  REGBALSABRenant2% o YBHSHICAT o BIIBUnBCBY BEBAAAA Pia0, GP LKy 1O
wher ei n R podlynerizaticoxy sulemulsicen al Mlymekezylltmnal kyrewsgenspon

Conpound ( 4Q: [ Iy
debenzyl at églg%c t;"ltll'(?u;:]’tng e pr ocerﬁ?&es (ﬁ%crr bgﬁ’for stgg']ﬁ 5 and 6 of
React i on ScherreTPZ PEQBPBGUC'éha RPRPLARES RN iEYSing) the cdispersant

conpound ofn&@b@ih:@ (bmprovBeseifh Rhébb}.'dhﬁcé hy DX thelbshivbHt @dnal k! .isl5

Rerr) i o PRREYRiPGTRaebe use B & "?89%958%@*—1 Motk phnaey et ©

carboxyt gropplymerizamtiemne .Rlerr] is COO—| Thi s carboxyl group can
t hen be esterrf i r&
(O ORlerr], or Qlconveé']tgﬁ)cg:&%o"‘ué.‘r:‘? éir% o r ) u%é%gq&]@ i(:)ﬁer:rgcz"%edla of

Rlerr] is POLDMRR SCAPRCEr uapdb;Ensrl@@eerems \m F.kMa¥hk . N-MieBikalegyt C.G.
The hydr Ovaﬁmﬁg@&' 824 ©f MerfumOunhackai eibh! 1988 ) ))p sl dlfed by Wiley
convert ed a Ieavrn group, such as chloro, nmesyloxy or tosyloxy, by

t echni ques FSRAGRTSn the art. The |eaving group can then be 25

di spl aced by vamhese nmathedphihebyudé Exyperdrati cg hdmiddedhpelymerization
g%?glsgéfggfgéoying azo compounds or peroxides. Also q%ggqribed tbfeorrenjﬂr? gre
(5.0) For phatprhemicad: aod wadiatdenodgdidadiesl methadsgent to produce
a conpound wher ggRlegfr lnh.ﬁlﬁﬁg%'iﬁ’éfgdé’)bx%{mﬁdéﬁé‘iﬁﬁie@ h?dE:'Bb@'roB&.des
produce a corrpound where Rlerr] is substituted by 4 where t =

sul fenyl and AZo,ERMPOYNSSsduce a conmpound where R[err] is substl tut ed by
4) where t = 1; Mo&ecalaurffiwe)ibwteagetﬂ thepr pdlymedsCorpnuNbenheontiEslled

substi t ut egm X_oé)igg a n%e% EJ tegf'mg gss H.Plé?.h%ilig\at c;\ggl 23 Iﬂ\q_% (%h

produce a CO ere err or an alc
produce a teapsinn mPeratureR[@nqenisretm |qfumeuom9rs)an¢rs@m1bxype

group on RbgRhkh ekaaemeuaqeﬁisl%ncmso be /sHA. be acyl ated, e. 9 wth a
sui t abl e chl or of or mat e conpound roduce 10 a oumdigﬁég 4;}
Rlerr] is substr[PHtlé‘cP‘B'}rYIB?rb"Fa@Pnr %9"%‘1‘“ n ing EFaggonic
produce a conpound (5.0) wherein Rlerr] with is substituted by

When R err] is alkyl having nore than one carbon atom or al kenyl or

al kynyl, the hydroxy group can be oxidized, as discussed above, to

produce the correspondi ng carboxyl group (i.e., substituent 13) wherein 15
Rlerr] i$ H This carboxyl group can be esterified to produce conpounds
wherein substltuent 13) is C(OORerr] wherein Rrer] is other than H, or
converted to anrdes to produce R[err] mnth a 12) substrtuent by procedur es

- o,



prepared via the process shown in Reaction Schene 10.

Reacti on Schenme 10 [err] WO 96/ 31478

PCT/ US96/ 04172 - 40- [err]

In the process of Reaction Schenme 10, N, N -di benzylethylene- 5 diamne is
reacted with methyl 4-bronocrotonate and B tertiary am ne base, such

as Et[err]N, in a sujitable solvent, such as toluene, to formthe
N, N - di ben2Pfpigreiondsemabhpdsi i oweery) cationic methegsyarg gepeyplly

hydr ogenat ¢fleg¥eetaveat &t wrylwaaa ¢ KactPlate monomBPppeyASrigation.
derivative (26. 6.0) 10 is then

4-
protected with g}sﬁlfgﬁﬂsg nﬁﬁé 5?%98@tﬁﬁgngﬁﬁﬁﬁr% ch as a BCC. group
to form conpounBrég7réfical generatin@nmeaguhtL7ueful agdpolymetiasitigna

hydr oxi de @ﬁ§€ﬁaEHEQ dre weélNﬁgUwﬂrtgcghoéadNEE?&%ﬁefnaghaoagﬁouﬁugérous

protected a Ivative usin orn1con¥
(28.0). 15examplegsnpéufigee2gagicad FE&EﬁéﬁoﬁFhaﬁﬁ BANkRdoped: AB the PBPNBMa

Rl Ier r] {?[ erfbﬁkirencedu&le@ﬂ:sa Boupl 6 éiﬂ&nisové cfar@ts hviﬁﬁsldvn AR ;bej:@éhglve
sol ven C as rr en rotecte SN
ToAF |’ DVELCBLPEr R dEEORptRS L M LA T GRS 3P - SRRSO, 2B B -
-NRerr] R Emm}argm:t, eEddtiorel,y, “P@dlymmmdia(rﬂﬁzdajk 2nd sedst bomj f@dhbywlley
reactlng (@@{gjrl | e S C arte | ar

bass to form an acl'd gF‘fﬁvoﬁﬁ# ?é ?Jégc?gd‘iwq é% gPCOM&%O@EﬂI free
fornul a RIERALCRML timevt o ed@rq)yavaéé@hgequd TRARY oraX$ pephaepKeipdly

DMF to forgyaitappeungn Oflalﬂé%f%b%ﬁt(l@%) V‘fﬁéfﬁdgd' Sam erfrﬂee radical
Hal i de conpounds of the the fornula 13 can _g&frepar

racemat es +33t1ftoxFecpEen ity eﬂﬁ¥Q§ q Lk d%Y?ﬁ%HeEBB%Qe'[Exé@Mﬂ
for 25 copaﬁundaey\heds@mﬂer;selrmsl@ékyldlwﬂwm Perdx¥idyy| (anbgtiichyt,edtby

PCT/U896/023¥1H96/3 oroperbenzoate, azobisvalgg&gitrileSubsthB&ﬁyl
sel ect ed fpenvé¥patty @®)dIotertlprvrbutyl?)petBenopcattp, wikrijonoxl 21 aod
2], via th@rPéBﬁS§5 SEOWN i 1, REACHI O, | SCh%hll from AKZO) , 2=

Reactlon Schene an%e pr'ocess
of Reactloﬂzﬁkhﬁﬁésﬁkutﬁrﬁﬁﬁﬁé%}ﬁyn|dvﬁ@°|§54r Duggstad mnth a Grignard

reagent of the fpeautaa &£l ridtedfidds aMeeueun 1Rensédant &Qlou}ﬂ[t%r thn ﬁaaas

def d ab I th | i thi
formi a REFPRLTPORhaT il Tt HEAbOYt 10 PaBrPABP OB S S RARY frry the Sothi®
chl or of or reekgbt ofieréactiiba ﬁigtutéIXE)éferahkyelhh&[enntlasopbeayb osed

benzyl .t 0ot 0BBLALCOTRAMNLLIaMAR: |0 TH 2yl28nT) . otlietelip R dfofnd; Bl g ]

are as defined above. he reac |on cafrle out v

the sane 1%ei@ghbeedures as described in Conmins, et.al., Tet, Lett, 27, (38)

‘conpound of the forpula (

4549- 4552 tH886hoice of free PARLAT ﬁﬁ@t@)ﬂtb% %&vqré e&'ntngortant

or ounds the fornmul a (29.
wher ei n R EPRFIAETBEAODY ?ﬂ?%lderat%?%ﬁsf %q%n1é§ﬁn3 énag%ﬁn
of conpouninifPabprusdtngaa @hvesuitdenperatairad yshatarveh &5 RWeC réattaned, by

N et hyl At oo bsbAds BuSHLLRRLE, go1yHRENKEAKL RS hngS Yl 4,000t NY!

dodide, in

resenc
PCT/ US96/ 04172 The products of the present invention areqgenerallyasprep#redo

formthe caep%ﬁ@e&%%@)es Qcamm_f{iswémt la%omrradec(ea @bout 14/61&5 e] hoBR&5

nvert y

h | db
i ther aquRbEen SEraR A Eaaes 405G dianetnuts 1g85C, anghP¥ererapaK From aBout

‘met hyl at edgoecgtouabaatneiloAc. omaehanﬂ—uafé bbean Gmieduded; £t 0a §¥ven

.conpound (

hyd t ' it abl Pd/ C, t formth
tmpouna (SonpyEabd 24 AAPLEREELRRE bonBYAR R GH Cl Lgi ng @ hyar do-

reduci ng agent ,Bgoahse acrydicl Prliyver hNaghibees avefoswalhy atcohpanisgd. by.

The al coNol 1 63laPlohS of cold FbCAME hERE! O e iRld oDk 1 3akkrdYed T 576180

W th a hal ogenatin ent. 10 such_as PC , PQOCl 3.
PBr3, PBrSungengro 1e cBRBFRaPNon TEMPALY ‘éﬁﬁse??ﬁelPe 1‘2°BFrB?~§ed bY usmg

‘Optical |y BeatwersonmpennsisoDing haaditsll @dnkFd)l iern raeees eana@dition ¥ha
:substantiall% égersgnf.grogegseag descri bed above for conpounds of t he
formul a (i%g ) "Dy Tar § ﬂg Bat®¥ Pesol ution step at a suitable 1 5

internediate in the process. For exanple, resolution of a conpound of the
formula (30.0) using an suitable resolving agent, such as a chiral acid.

‘woul d gi ve conpounds of the fornmula (31.1) and (31.2), wherein R2 is as

defi ned above. The conpound (31.1) could then be carried through the
remai ni ng steps of Reaction Schenme 11 to forma conpound of the 20 formula
(13.0). 0

(31.1) (31.2) cH3

~ . r o M O A= NN\ Y AN NN\ o . L



[err] In Reaction Schene 14, a conpound of the fornula (6.0) Is

react ed with a conpound of forrmula (42.0), wherein R err] and R err]
are as defined 5 above for conpound (1.0), in a suitable solvent, such as
THF, in the presence of a base, such as a tertiary am ne base or DBU,
wi th DBU being preferred, to forma @&3nmpound of formula (1.1).
Conmpounds of fornula (42.0) are prepared as shown in Reaction Scheme
15. 10 Another usefpwd PepBE §6’H'e|5>é"3135‘r1[“€r rt]he copolymers[ eqﬁ]thls

I n React i OIh‘f&hEiT@n 1bs eerrpﬁpudy( 45 hQ.)g,h wheireiyn fdidrid$l anibidg nedvide.

above for ound e ti:n oup i.s sel ectiv

deprotect e ke lnﬁ uflsa&qﬂh&g %lﬁ %L}g.’r %fn ﬁ g &Gt a ethese,
sol vent . ext:smr&érasafJNFprEﬁeruem amcafp&bnd wﬁnoﬁmmmnsa i kB  fedith the
fag%n/ US96/ 1%2%59&413]14% n§./ desired fashion. Meth%c}ls of empluYWe 5 crt10
a conpound®¥i¢es mard (aspeyial by sewsraderal | yrerlesentbed inpgimapkersof
descri bed ghemetsd OinEDIYEAG My 8h L P UNAY.6f. 4Q6rel,a762a8H sopkol 8t0al,
conpounds of %ng%g é% 0) Corrpound (43.0) is then depr ot ect ed, e. g.
by reacti nlg a %I such as TFA, in a suitable solvent, such as 5

CHerr]d[err] Tlmefﬁohiawcbngpeuanlp@ést aeef omtalmie(d42:d))111ustrate several

Co d t
ComEounse S LEGIY 81 () SRR NG S MBI resarih,

formul a (2RW8, Ynbess, l*f!@'l%%?@h@?@elf‘hbs%r@lbl P GRi IXE tPRY S P¥ cve hght .

groups BOG@ndsFME 86 @hie) Stood®’ thutSi thésd RKAGPIELSaPs ihrehada to
descri bed above for preparing conpounds of formula (5.0 b%( addi p

addi t i onal 1pF IR TR NFEERY B TR %‘fb‘b%s RN RERCeyre the l’g\he%%%ed
conbi nat oramd laider anyt ofi mespinmdscof 1 imi tulthe( 1s8ppe of wher einventSohl

d table f t I b i NG
combi nat oM SHEIRE ST WEFieS Ree MO IRt Pl oP R e b peedlion
(publ i shecchpoimatby@PRy, and GRG) be pewpdrgting desweilBedharacterized

Rg?(r:}' on %%ég%@g%e (PMA) calibration standards. Reaction Scheme 16

PCT/ US96/ (Exaagele 1 -45-
[err] In Chesrafher f@%uarq%dgmé;hessn) Parts§ 1&@!:1@'91 afetid &Ry late,

cont ai ns functiagnal gro h can_gou or_f

coval ent gbﬁjfx’/\n Pﬁrg 5975 f“?%?’@qg rJrl?éﬁe (A 1_8 B?argﬁl &’é‘gﬁ'yel f’ﬁ%‘gc)k??%’ﬁ%}at(;?F)
groups i ncliglss pants ¢ ,-C,; mathasegbatay y7 an nmes;thggr-Cyymethaokylate and
car boxyl i e T i r be
Compoun o nga‘f@? 6P wemn ééé(&d napl?tl}]&?].% QJFF gﬁfgélf% 636'7 shQY1
hydr oxy, tcmmansc)armmmdm (ﬁtﬂxerllnrm for 0.23dhpuysl. |&e§;omtéhncaﬁ 1 35

‘couple, or Jﬂén aggoval QﬂBzQQEQm\Q'thﬁ}lﬁh%%%lErlﬁQ) (%Z@-éﬁnCtEL%@ﬁt) Bln
‘group (e. 9%37 proxy, pfimary qr secondary am ne, thio car boxyl i
t I

aci d and REFScdpabiendf iforafdra aaé"évaﬁ%lfﬁr%n@ Wi thowr- A E%??E‘B?e
functi onaleguipiped nwRera ]stoimeeﬁpbaiéﬁmﬁ@cshpi\é pf@éa@m@l PhPSr Elé Neéharged

51.0), h. as. i d boxy! i id .in
(9100 SR PSS RO LEgRCHT SARIRIN BLEREL aBDIcAEh 23 o
functi onalsxgmmm&adé\ tube, aand"BO dReyeesEt dts maﬁmmmmm@; b3 efe

not limtegdq, %M\Er’g?{@fhé’&%u &trfPPSr‘E&{\&ﬁrﬁéP fé'd;(;laced in the

omer-
4- (hydr oxynet hy‘?lsl rh ker* can be coupled to {resin in a
suitabl e sﬁﬁdﬂe‘h’em( ef‘g“nﬂ]\/lvbkth N, ad@ihannl 3t Opdi shandgrdncuhicp %%EnE%rof

‘a cat al ystheuh t @8mi)f @nd BR irringPathbChl 2EurOUd I%ﬁe@% 880°20over 0.3
,Reagents gnd reaction canditions f or protectl n%ﬂf’i deprotecting

conpounds 1V %eReakidith 15.5taRRER BRE, 2R FX Ay © il T o¥PEefel dgurs
P. Wits, Rstasiermeeds @hzs tHengargdure Bpoatimesics, d?o;i &fd, af¥éey2 minutes,
Interscie 43 I t i tabl
functi onaraqgrloél}o I n c?éw e<7arrcf gr%%% 5‘fp?%§ér aé%ifﬁgo%%@lgﬁot%t]?% nn-
'groups, 2AddH ion ‘amlePflér 2] honansogdhed hourachfserethgndaak t¢xotherpic
;gglzt ab:le F’t‘fé&ﬁ;ﬁ‘&?%ﬂgre, thSrEéﬂﬁekQEhPQ91QUt11@r°e d0trHd M drfsb ke BE oMKy
PCT/ U296y ) J(Z:ta{or?niys maintained at 110°C The materials Age coole(iAEE@g"C
benyl, o-nitrophenyl and the |ike. The resin/linker (50.0) can be
‘coupled to N-protected piperazine (51.0) in the presence of a suitable
solvent, optionally in the presence of a catalyst suitable for the

parti cul ar coupling reaction to give the coupl ed piperazine (52.0).
"The "A" in 5 noieties such as Rlerr], F[err] and L[err] indicate that at
| east one functional group in that noiety is covalently bonded to

anot her functl onal ~group. Pr ot ectl ng group Plerr] can be

e " T o T T . oy o o



30 exanples below. The follow ng preparative exanpl es should not be
construed as limting the scope of the disclosure. Alternative nechanistic
pat hways and anal ogous structures within the scope of the invention may

be apparent to those skilled in the art. WO 96/ 31478
PCT/ US96/ 04172 14 .47-
PREPARATI VE EXAMPLE 1 St ep ine 6 g (15.11

nmol ) of tRA¥eF|tPe3 cd’rﬁ&’cﬁméoéfhﬁteépa’%t ﬁfid%t“Ekar?El e 4G/stofp"’W§ 95/'?6‘5’1@
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fl f h d iLth.5 Nl of . . Al I
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g (42%yield) of the product iodo conp

[err] mixture fife heplduat &O° St%prrl sl f?}?drlbq’%%dai?tﬁrs@d‘ﬁ aﬁfﬁ‘%@l YVehe
same pagaagdiba. aAndaaa&tb@daun oEx3nphketds®ribapxA210f sV@daealanlibthieo

gi ve 15 the_jodoani uct.in 89°o i el
PREPARAT \/Eat?’(ﬁ 1" 5aPe  he SERR AT g%FBﬁ'?s additional 1 hour. An

PCT/ US96/ 04d@2tional 80 parts Risella G 07-04181 is added, the prbtéwdialsf are

P t o
7 o supst aierSRID 8, 1608 Shd e fREYUL S0 mi1d Fndéatl n}sfﬂm?y&%%é%?’
A, of WD 95pX05H6houF gi pelieghigg( edupprdisd) ddptipdate. pFagpdiasifue is

product. PREPSRAGI ¥p E&g&/RQEa?)dlatc{n@éééous earth fllmlﬂf a%214 09 .Orie
oduct of Preparative Exa G, O 1105

And 1 L of PESPLEABD PREAUGHED thE o (PSR POALPPEESRE (fel¥y Bhd SHea

the reacti Brafipxeupe at reflux overnight. Cool the m xture to room

d f fol | o addi ti f
saturated Nap or FPSLPEIPD Sagtmsiel LYiie eroiRauRs PR B Ine 1o porbRloR
and stir the prepaned byenm@m FTors mxrhswmeé:@ylx nefthecarydatteat 6 -iSnpaatso
to give t%u%&%ﬁ/g‘%ﬁéh%@[%g’%] J % vheld CT I“r] crmte 315’305 S parts

PREPARATI
(74.9 ol $1:0F1st RethASHYRRTEN 0H2PBe PRATHS VBs 2D %%%rglafse e@mA 3909aFﬁESof

tol uene, 8gj %1@5 EtoN a0t 66nén i efngtivla solutlon of\V\®, 96b§H§8VAZO -67
PCT/ US96/ 0417 r of or mgt e

and heat thB ?n&tﬁﬁ%t%ttqléﬁriﬁ( SV ECRCERE. 1%06#‘3%”%9%'[”6?1?]3@”%&/ 3 of thigo
200 nL of wﬁkeurandnaxﬂ:h@ctre\maﬂmdar%(s daded heo exthragdioven FghRdl. with
concentrat u 0.8 L i chr qr

E[err] OAC %%@? th gdg ea%gl%lig’fn ’Lﬁ;e %r%g%% %BQ (ms'LdJ ﬂuﬁ% gﬁ\%-ﬂhégg%g to
Step B:  10pé€rgver 0.3 hoursh besking3ig @sq@wmnmwynd)the temperature

tetra-n- buf_.y ég@ﬂb{:ﬂé?hiéé‘ify'{b 21539”’(: Qher 2 mﬁ'ﬂ[x@éé] Qf@éf ]2 it 2ne 9

(10.51 mo Cool to Ofer m xture (via
cannul a) t BeBPEBPEYFEn bEFiPseEy G(@P% 4ﬁﬁ9"515€ﬁ "’ECFF@‘HPT‘ p‘P%dEE? 5RM3Lad ng
in 50 nL ohokbhetrligiteatbraniftare] €s bBgUnSt Theateflpetratuzehdur at 110°c

Al |l ow t he tureto rmt.o 25C while.stirri verni ght en_ex ract
it h satar Ot ShRErecp EEE e Rear Eaduiip o0 Bald e HRENniRHIER 18,
vacuo to aadésddmeearm mmttogliaﬁh! (The'l m@tgeielsoa/t@t@ﬂmame)%ﬁ@ and
give 1.2 g p 0] 4 5 e : r
‘Conbi ne 2 Egg% "I'in%ho '?rhieLiPro uct of St et 3%'%&“ %0&% }“lXt[&E lare
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PCT/US96/ 048 {2ring at 90°C for an additional®?:2 hout&! Mo this mixture are

' added 81.5 parts Risella G 07 oil, the materials are heated with
stirring to 150°C and stripped to 40-50 mm Hg for 1 hour while
2 parts distillate are collected. The residue is filtered using



Combine 2.0 9 (5.2 mmvol) of the Product of Step C and 20 niL of 48% HBr ,
cool the mxture to -5[err]C Stir the mxture at -5C for 15 mnutes 5 and
slowy add a solution of 1.07 g (15.5 mmol) of NaN(J err] in 10 nlL of

water. Stir for 45 mnutes, then quench with 50% NaCH (aqueous) to pH

-10. Extract with EtOAc, dry the conbi nad extracts over NgSCIerr] and
concentrate in vacuo to give the product conpound. Ms: MH+ = 465 [err]
10 a djjaktonggeousoegrbh fhbter ikt Bie Siebtaie hawbdtahi 800yande
same ﬁg,pgg§§pg§sgjg§cr_l bedgsfor Exanple 358, St ep A, of WD 95/10516, to
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PCT/ US96/ fdd “emperature rises exothermlcallly to 13§2C over 2 minuekndrhBe
starting corrpound I ndi cated and substantially the sang procedure as

descri bedt$RPEF abAF At FRRN BReFHIS B Ao apd efdstoR BanNges isprbglds c.
conpoundsppspwpsepad@iition of tikaFémadning monomer-initiator mixture is

Anal yti cal ound . ound Dat
Pr ep;r at ialg/%gun a%%”%s conf.éml?d for I%(gﬁ%%ésS, Temperatgtrgp %creases %o
conpound 110°C aftdx 0.3 hours and is held at liRr¢pduxmtingea@dabpba.5After

(F;r epar at 'é(c%dltl%n is comp['letﬁd, the mlxt%r?)lyscoyﬁréd 486-gbec Oﬁ&‘aﬁp&e

Pr epar atﬂ?/‘éulExﬁ%?—@WSQ by charging 0.25 part TrEREPIRATE VE Phravpatepigls
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[ rom Preparation e q e g
(0. hos oty “BRerm e ziort e heR e o051 58 RS INELCP, S andhRent
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12. 4 gmgél%igédcl%g)dh Elﬁlggqv\ﬂertg Tso E éb %( 8({“13 ﬁﬁolli;]?e?ég% [ er ri and
heat at re¥rimpedrab hoofs fmrel llﬂPllllFerCOlle@hén%oi paRtdbsthtbaga. T
celite[er¢dsiq@shitheigeldried] &g |1 W0 éd wOeALa0laikRlonfEldddus e¥h filter

concentrate_the filtrate in vacuo to a residue. Add 100 nL of 15 anhydrous

EtOH, corfttftrate to a residue and chromatograph the residue VO
96/ 31478 Example 4 PCT/ US96/ 04172

-53- | Me t

or oduct (si 'ﬁaﬁggggure S/ CHlegh! ]cgg[.}‘élg%e%rt%@ S¥nodd I V§ &TGS‘%’Z%QQ%O rrél me

16.47 ¢ (ﬂ&ammz) &0 twaxtps odficfl 500 Nemhnh ) rm%@bapaﬂ-l \a@d 2. ¥xpapte 6,

Stop A %6-5@7 M 0f1 4834 HEK ﬁﬁgﬂﬁgﬂs)ar%”q:cﬁﬂ@inéd" téCform al Q¥ Y+ 284,
(dropw se nL of brom ne, then slow %ﬂtb«rl W se sol ution, of

8.55 g ( ‘1’%%9%?’%’5 B’F°‘Rﬁ%ﬁi~’é9r}s|%‘”8%t & Zjppe ‘T‘%rd%%crlbe% #Bt es
at -3 to Eddimplden exthieist e pH 1= ik0 1By addrtnng@B{dNaﬁél n8x igafueratherm

Extract w c, wash the extacts with brine and dry the extracts
over Na[erT] eft]. Concentrate to a residue and chronat ograph
Example 5

A container is charged with 30.5 parts methyl methacrylate,
117 parts Cy-C,, methacrylate, 6.1 parts butyl methacrylate, 117



(silica gel, EtQAc/hexane gradient) to give 10.6 g and 3.28 g of the two
product conpounds 6(i) and 6(ii), respectively. M5 (6(i)): MH* 461. 2;

M5 (6(ii)): MH = S39 15 PREPARATI VE EXAMPLE 7 [err]
WD 96/ 31478 PCT/ US96/ 04172

- 54- STEP A [err] 16 Conbine 1.07 9 (3.52
nmol ) of tetrabutylammoniumnitrate, 4 nlL of anhydrous CH2Cl 2 and 0. 743

g (3.52 mPREESOCuTEM Nekhagayleke, 5S.P2cRAFES MYsThn iAthaeralaks And B&f7
1.22 g (3pdetamdg af Hyt-dtirdet LMMAYREnenic0b il egiftdyel E¥8NPlca1uhetof

WO 95/ 105 hyd t t

Stir at iwtlmasat Lﬁ@%q%néﬁ;ﬁm,m? ek I SHER A TR,
NaHCO errho@n@ueauss)o]amho'a{) of Dfpdrtneofand, 2-azeibjsmethypb@yararjitrile
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Prepar at i ¥& pEtaghed; &p ga FuRgyrfac 9 16an§o WPy COReRS Ty S
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PCT/ US96/ Q4172 . . C1PR- er cas

React the tEPBARACT, A5nPRAES% APy FPREPOditEBP BPPRoLT abtBel AddiFign 2t
sane proc@dar SCal @esi:re;ﬁjadringPrtd'parmiXt/@réxaﬂpheauéd Sbep1QG°Coov® .3
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EXAMPLE 8temperatﬁ1e7er,] the temperaMirdH/Bd4Y80° C. The temperature during
PCT/ US96/ . .
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stlr)at OEE??E@ﬁbt%LR?&l@bﬂ%x4zﬁ?gﬂﬁggg 4%%;?%?@3 %yzgiéﬂwfge addi@ioﬁ“ﬂ%
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. t he resultin and, concentr eth flltrat t V.0l ume
o Corr) sBoigenan: 210" Gan &8 Gol e T 1450 AR08 Fnk) skaha, rafie it
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153, 7
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96/ 31478 product has M= 71,600 and polydispersitPCT#R2IS66L 04172

- 57~ Example 6

A monomer-initiator solution is prepared as described in

Example 1 except the o0il is a 40 neutral naphthenic oil (Cross
L-40, Cross 0il Co., Smackover AR, USA) and reacted substantially
as described in Example 1; maximum exotherm = 138°C. After
cooling to 90°C 0.25 part Trigonox 21 is added, stirred for 0.1
hour followed by dropwise addition of 7 parts NVI over 1 hour
at 90°C and heating for 1 additional hour. Trigonox 21 (0.13
part) is added, the materials are heated at 90°C for 2 hours then



[err] Combine 0.6 g (1.75 mml of the product of Step B and

25 nmL of toluene, add 0.73 nL (5.27 mmol) of Et[err]N and 1.34 nlL (14
mmol) of 5 dCJerr]Et, and heat to 80C for 2 hours. Add 0.7 niL nore of
CCJerr]Et, heat for 1 nore hour, then cool to 25 C and concentrate in
vacuo to a residue. Di ssol ve the resi dde in EtOAc and wash with 1N NaCH

(aqueous) foll ovved by bri ne. [ over Sd.err ncentrate in,vacuo
o a T os] dREkREomaE CRr SantRAR G R GRREKa Thl 151 (HORET OAGRTeXERBLT 1PD gisve
0.55 g of tdemtlihymeddom ]c@mmunﬁo NSrtéFABioMsHL%Glﬁlﬂ are added gred rthe
Di ssolve 5 A d o0f e 0,

and heat atn%f%é%fas"'%% ltp%eehen%cgg’iol %us?E 88 eén%@({{ur e c{h%ﬁn& VZIE}'1 95
% NaOH (aq@eong)rtSEx@nat;nla\ﬁth O{mr]n@t[@lra]ls( 3axe10©1ﬂrt¢redormmldan@ tehe
extracts tgja¢gaidue apgaghy; Q?t ogr a bighélca mlné%% 3085, 099 and

MH CH err]C [err]) to glve2 he” product conpou mp.= 1
160. 8C; I\/ch’(llyﬂé)sﬂﬂ#ﬁl-tﬂﬂ WD 96/ 31473
PCT/ US96/ O@kﬁgle 7 -50-
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£t Oc/ hexan® PESPGTRS PyImgxing of B 0RKES BRHBOLME BaSE HyrEs

Pr odu;:t comuiyld dthadcrMatd(i 195.5 parM-|e9=c,,4ﬂ18thN5r9;9(ate),) :LOBH'B s

WO 96/ 3147 US96/. 0417

- 59- ?:éﬂﬁ” methacrylate, 323 B3ELE hSlﬁp?tﬁdHSP §°EV)1aF?oﬁ1“§t &P R3FE

essenti al | ¥ ihalaimted apooaticsaiHdatenabespécia Bxpfheni3sdl s StGhpoylaiie

WO 95/ 1051 i e u 6

PREPARATI v% 9 13@&} R:rh%q\ G -5HP NS éﬁ%% of3‘b 3 parls VAR

mol ) of ety |104ppyffcﬁd§tpéel@p&t eAangaghornisotharged rvgfl’@H[aebm}U {/e?r rqf &his

-20C, add Hi:Ar® (H THEDdm@{ nddFBhs aé‘édétti' {:oahn aggltlonf Cfrun%élourwﬁﬂfi
then at 25C . f.or 67 hours. Add.an, additiona

MOPBA and StHirTdnosng o Addifiean | Bté \ﬁcfﬁ G%Fer’?}’@‘f’é?r}s H&ated i h
with sat urau@dd\lableeeo(aq@mts) lfﬁ”&i:iﬂiﬁﬂsvﬁiébonaﬁnueﬂeéndfgﬁ@ teliperature

concentrat n _vac to_ a e, chro h a get,
S55% ( 109 TR, FARCPREMBER e By 81T SITY o grss: 19t bSh ¥ sk fiamidte
Corrpound NVempedatureBhekbins to drayy 96&31213$°C dropwise addition of the

PCT/ US96/ 04% _ [ ]
Corbi ne 3.5 él% 1n§ monlomer 1nﬁ,t1ato UICnleO]}lrg is 1§qu9 g (S temperaturﬁ_il

pro
96. 6 nL of ak0d% @-Ict-eﬁqdmi%% afeenctihet peaki %9?@65{“ 6?‘P6r Ppdanceg o the
hours. tAddmamiulﬂG 1@65@@33):%9 @-dhblﬁi”st@tpi‘%(‘f‘;? %@mchterla:mce&rsl { IR dd
vacuo 0O a,re | cell le rJ
and wash t k& fsgq terar@g #Lﬁ r{‘/r l'f:H ?Sdeé ?51 &M el
conbi ned f mitrtatres ane \aaldsa@ 30 Sgipaertd ZlsIXIIgadcf at Ide'ctplwtﬂse mﬁeomwgr 1 hour,

5ot hoxyoaTBom r gty Lo oot 252956 B f R EGid Bl adfficion

O[err]C and’fsloow f’aé'd-d IR @)L - aTé’@l Mater ials @frel?sle@i'-egl @ts 93’Lfcm‘ﬁﬂr) 2of
MCPBA i n 12:%11&15 Q‘fol@'d[v@dw [a@rdrﬂtlain Q:[feror Cravels &rig onlw i2ad £f1 1out by
Stir the m ure at I‘g_Sg d_vg Q\énhh 15 i ated HCCIerr]
(agueous), st & g 8F 3Rd ;?,r A V\q] OBbfice Je""l“h1 & a

resi due anaddetonhzogety sClif aalky laRed 5%romat(ikid) NH[ner rmaEaterials are

MeCQH) / CH e eé%&bgwéltbt Q:rx \ﬂ%gt e Hrs%q%tan@%%ﬂ%%ed'\@o M mi11 el des Hg

PREPARATI VI
for 1 hour while 24 parts distillate are collected. The residue

is filtered using a diatomaceous earth filter aid. The filtrate
contains a polymer having M,=36,200 and polydispersity = 2.62 by



Combine 5 g (36.0 nmol) of isonicotinic acid 1-Noidde and 150 niL of
anhydrous OVF, add 5.5 nL (39.6 mmol) of Et3N and stir at 0C for 0.5
hours. Slowy add (dropwi se) 8.5 nL (39.6 nmol) of diphenyl phosphoryl
azide at OC over 10 m nutes, stir at OC for 1 hour and then at 25C for 24
25 hours (as generally described in Pavil® et al., Journal of Medicinal
WD 96/ 31478 PCT/ US96/ 04172

Chemi st ry6P83, 854-861 (1990). Concentrate in vacuo to a residue and

chromat ogea@pisi bica gel, 0.5% 1% MeOH/ CHerr]Clerr]) to give 5.9 g of the
product conpou ¢id 1-N. oxide and,substant 'h)al ly

) Usi i i ni d,
the same 5 prbchathachylate PPLeH-Pol PPOPEIAT: 08 BRERBLESS21PheEKOFPSGi ny
conpound Waks ppegparcdd follewedl by addition of 1.56 pirtegénzaves25iA 144

mmol ) of 23 [ iC [ ; hl.oride | h

pr ocedur eg%:g%cr%ggg?’tﬁ?r%c{ réét]%/l\%aguarprrp{)g Ege mfe%lg%&s@%q% ?Bﬁg t% glsve
20 g of teenguetiedtswonpanhiallp asdescrippd in Egegplp: 1; peak|exptherm
React 12 g {8808, MREyepl cbHEiREOHYCEH0 O S@).e@sB%é?’é #ABgBALLS24ShAY 1.75t he
procedure described in Preparative Exarrpfe,la, tep B, of WO .,  95/10516,
bo give IBAEEQNYF AR 3AdRMdio e Y, 2061 tie —a848- 35 hour intePvals,
PREPARATI &E EXANBLEibhal ircxfanents of 1.1®nbanes2Nvy Ebed.4 towd) of 7
nmet hyl 3- LAyl ¢arb . of HCL, ( S),a St I il
o of CriEteY (THOIBLELIBA, gs Bl gt Fas! WEELD) 0. 49 kbt
PCT/ US96/Trigonox 21 is added! reaction is cont;’.nue@zfor an aﬂgﬂtéggn&tg
over 10%kghfsatereaf @l 135 Baktfl Ofr{ founs. kil tghgedasthg heatt!l%lgzohbds
with water and treat the conbined filtrates with 150 ni of Bi oRad
AGLX8 i orceRErangd foxi nl (bApEr YL perting wisHOQ He: r &8RN NAker kR are
andI ;:on?egx%dg/ﬁ%@, tde dadtd Q&thi%etl(llaaGVObUB'EloéréogafaF%ﬁldCa‘P@ 2;1;@. fbﬁtglgiélg7a§e 5
mmol) o o for in ydr ogenat e _over 0 at at psi

for Bo hoielbprdy bp 18056 At S5 InD, B0 SaFer. Anite SRR h aEto
to gl it PU18tg 6blibwetli bye fddrnpadridnVEhrvighs & 7@i tomaceous earth

B chl oro. brb ot roatoty 1OSC: THS, siterarlicontalyl ¥ Doyl halipg

to 0C, sl®why,@0Qd FadnpolydispessédynmoR) 78+ sul fur nonochl ori de over 20

m nutes, % peoypy add 25 m. (48.59 mmol) of Br2 over 15 mi nutes.
Heat at %r 20 hour, add . 12.5 nL ;24.3 nmol ) of Bréer rl] and
heat for a ano®HEMBALPRE S BANIGhF IR 34 2t BRETSRAtRY bvip§thgary dake,
mture of7 G paﬂ:ﬁ[ emt]y]arnge&hhblaﬁbtaquaaus)a %artéit cH®[ rhéxhiéshlabe,
organi ¢ phase.w.th, wat.er ( ver er n concentrate i cuo
Dot as b6 CRPBIR: Sar S MAD T lAse S Tabagre O O chptRpSryatss
CH err] A 1zr65 pacts N-326r580 pyavtolliddnoneHand MeOHp a2 Ris@ e G P7 Ohtn
chromat o Q0L il % 0/ e t i ) 20
the pr odgu}fél?gcr}% ou%%i.éj\g&%ﬁﬂg%%zf dt %'02@.%%]1 % a Bogh)é%ﬁéngA%[ ?/%
EXAVPLE 1BArt VA%QT§7 in 3.1 parts toguenst ve @ddedg foldevwedoby skirring
ﬁ'(s' [Tgt 2ﬂ$r5?51dhtbﬁ§rio?1]bﬁsact%r e liip ed_as) dfscrtiﬁed in Exanlrplez 1 is
enzo[ 5, 6] cycl ohe . 2-bipyridin-11-ylidine)-1 - oxycar honyl -

i pert o reiresd Eh B ed R4 4t polutibig Ehectehanndss i Bhacss

3 hours ain88Be taBhitciomi fonRéL. Mdjthststirypthg aHAwWN, haBa¥tNedH at 0.3
agueous A r i Wit h o t . Sanbl :
S/\Oq96/ 311187‘3”' C¥hL A xBEYET 3k hleTRid tt? 1%%P%/og§£/%71} ' lqga{'_i]ﬁg is

- 63- sterped candyths, tenperaEirey &l SeeSExatmernit klahcemt 38 &Ci aveticuo
to give 3 plifttReQdule CURRIIGture then begins toPREMNRAIhYE foRMPLE 17
[err] . 4- Met hoxypyridine is reacted with -gutyl Grl,gnard and

phenyl chi®tRFbeFet 3k 3 Qifst HroPyise edditdne BrFlo BRUFemaLn {BY PPBRYeF T
Com ns, eindtiatdet niettyre7,ig 38pgand9anidsb2i¢ 1Mt imweed ofort he deeured 10
unsat ur at Lper di rqduyct . o S : r . T.

pr oduct of%%%gﬁaf‘g Hgg?%‘g%gd%\% z% lsout?s?a a’ﬁ[Pellgl?S[/gt hlémsrgmgnd lspr%%gtgu?g as
descri bedl19° Crépning | 3dd thonl ABYer afdifpios/ igsagnpieted, gthe mistunene

product. i «dEEaCto 90e°cl 8kl 0.3 hourT%ﬂrmtbﬁfcﬁ%rE;ei 6. 55t hyl-at ed

by reacting, with nethyl iodide |, and NaH at room tenper to formthe
N et hyl HeRex 21. The ma\ml@@@@rga stirred at 90°C for 2 hours, 0.26
PCT/ US96/ 04172 - 64-



[err] The product of Step Cis hydrogenated using 10% Pd/C to form

t he product conpound. 5 STEP E: [err] The product of Step D
is reacted with NaBH err] in EtOH at room tenperature to formthe

al cohol product. STEP F:. [err] The product of Step E is
treated with an excess SOCl[err] in pyrild@dne to gi ve the

4- chl or opi peri di ne. Fol l owi ng substantially the same procedure as
descri bedPaft Trigeneax a2l vis RRaapyed 19nd Ekpsnateriahy aEengeaked for an

appropri %&dﬁi&ﬂ@ldzl%éwgenbhbn i 8el D s nabét )dll(ﬁ“ﬂéliTaWtht £ fpéfew ng
corrpounds N al SO, tive Ex

18 tlona 1ﬁ]efz-; ]e%aqgeﬂ]éH[ ae'a]ted %1rf§ng %rrplgoNg

CH[ err] OGHeipp&H @tr}150°C, 40-50 8@ Hg pressure for 1 hour, collectlng
CHrer] 1) 7 °

PCT/ USQ6/§H§?§EE &fé‘lr,:lllate Thevqgéiét}ed‘ %.s fll%%red at 110°C with a
[err] yliatomaceps teareh chhpberdaidom Frepbi Herake mbns,oa PP lywer
95/ 10516, havind IMequieealoant Jaral M09m) <4 iz &y, met hyl ene chloride (1 1.85m .)
was treated with trlfluoroacetlc acid (30.5 equivalents) (5.92m .) and
‘the sol ut 11 stirred at 25[err]C for 0.5h. The mixture was
evaporated to mgmeﬁm}:é hﬂanxamptLeeyapm &teepéatﬂediéynp&s@mq gihve paets

trifluorqacet. I ter 5
and triet ?/&a*rfr%qj'v\lg“s ’dr o ﬁagt ‘é‘?ﬁ};ﬁr? Qe?lﬁ pﬁf?%%bﬁ%% t(% cgi}’dm
tri acet oxyaschatwylldte, (1351 3emﬁnﬂ'aﬁ efis59) methacrylateNOnpé/ 3epimcing NVI

PCT/U896RQﬁ§¥2 (f rts N-vi ormamide NVF%66 other &nggg Eé
crushed, actlvate 4 “Angst r om nmo ecu ar sieves ( a6
the mi xt FenabRiRg theEantter T&ﬁg@ﬁlﬁmeﬁcpr%d‘é@tulﬁ@%%oF 58,500 and M,/M,
2(R) - N-t et ty e oxycar bonl am no- 3-tri phenyl net hyl - propanal (0.91

equi val entsg é1.037g.) indry DMF (8m.) was added dropwi se over 40 mn. 5
The m xt owed to warmto roomtenperature over a period of 2h.

The mi xture \Aashéildut@de@diumdoﬁvmm@dli oi slrysssst @l deiptoy £3d dBie paBts

t aken i { nd he r.at S S

b eor et ThefhELR, FaRO0 108 BEAME HSSH HRGRANIS, S0 W poxes |

and evaperatledf ocgdr yand sC,. khaetbactya alies ,clﬁﬁoﬁap@gmmg orebha¢rytateo

gel col urgy, ysi rﬁ/ fcwﬁﬁ“t{@t&dﬁ%@@ 'zi”b‘i% Oxig £ili%ne,. other
ene C ori de t to

met hanol ) - met hy as the ‘elua ive ereomefic

m xt ure cﬁommtsx ﬁﬁ’ﬂaigbﬂ@reBselYFéPéIlYOt!}W?@me M¢h€82®12¥mer P‘—‘OdUCt
The N-formpd Mlek y,@t 5o® @hdt Me/|t ar td gy reactant was al so isol ated
(Yield: 0,49450 Use of dichl oroet hane as the solvent in the above 15
reaction DMF avoids the formation of the N-fornyl derivative.
The m xture ofThk agtrerce=giwaeneps AEsmdpBe (L 683g. ) substanpdadigd followeda

Co ot ve pfidiiy e d 55 11 BacRs BT SRR AE e proafictan
t oget her has Hhar deeBl0fppindg Mu' ¥t 7t S JT6 bot h i sorrers (384.1ny.). 20 STEP

B: [ ergslamplie 14 By essenti ally the sanme procedure as
described In >Eia e 21 SteE , the title conpound élsomers

npl e and_B)
fromStep A apVe @ProcedureqgfyFeappler. J0124@;5) faBsFagELad Ly tf1°11°W9d
triethyl stdplwcity 0BMNF) anthkRS 20i9 | ugsnaeet | m,amdhr(éttﬁﬁﬁmmopﬁopyl

E‘SBP%LﬁF?wGCtHf“"farﬁlﬁa ofhe) BBt el e 05490 SRR B 4T o

and

aromat i c!p@mmlﬁ;sl@nal s at: 728,7.37 (2H), 8.23. 8.68. WO 96/ 31478
PCT/ US96/ 0417 Procedure of Example 14 is foll&@éd employlngk 5 parts
EXAMPLE 2 The title conmpound from Ie 1B (as
the free Mbdbe) i‘-@e h¥damiegpropyln matdbacanedideary T8 é‘OQH&tsttiaﬁ eth at

25C for 3 aow.andem ol Ui 9066

Examples 16-21
Procedures similar to that of Example 11 are conducted
replacing NVF with the indicated monomers:



5 evaporated to dryness and the CHerr]C[err] is taken up in

CHerr]C[err] and washed in saturated aqueous NeHCO err] and then

brine. The CH err]C[err] layer is dried over MgS err] filtered and

evaporated to dryness to give the title conmpound. The title conpound is

purified on a silica gel colum using 3%P(10% concentrated NHerr]COH in

I\/EO—D-CH[err]CI[errlJIto give the title conpound. 10

EXAMPLE EX onomer The Mi- hydr oxyMifer medi ate (1
é of 3wWPf95/ 10516 was

equi val en’t? (1g.) pRepalapids 15 Pé arative Exang§

react ed %descrl bel QY1 acky i ve Exanpl e 9gg WO §5 ;0516 to

-chloro :‘egggzl igr 231478
PCT/ US96/ 04172 ypPropy ynger medi at e.

The | attejgwas rea _g f%ﬂlaei lpﬁcg KY€ ponyl (%? n-

but yl pi per %zi ne (1. ?y ki 49. ?41’ prepgsegggs degcgibed in
Exanpl e 3C of PCT Inter natl onal Publ i cati on W95/ 00497, by essentially

the sane mpraRerkire as described in Preparatlve Exanple 7C, of WD 5

95/ 10516, to gl ve the title co un 1.7862¢g STEP B:
[err] e " proce HESti t € gﬁﬁ ﬁ fI20m %‘feprﬁpﬁﬁ&?g ( ERRGEHIi n
nmet hanol hydrdthfealrad naphtheated odilt wit(do 18 viievbnakniviaked 1sdiflr iThaci d

i n di oxa an ed at 25C for 4h. The

sol uti onr}?e/\?ali&g“ez( Aﬂnée%t ral | ged Wt I?;’E é@éigaAG%@gi( ‘OH err]) resin and
filteredEXEmpYe®esdh was washed wi th net hanol and net hyl ene chloride and
the conbi ned f‘i‘ﬂérab?écedur\&er%@vaﬁﬁéﬁbﬁg tg drypes e Lhe Eies'ldéi?lé{@:?ng

chr omat ogr aphed on l'i ca um_ using 1% % concent rat ed
Ao, U RRE §h nEphERAn e On}- WEE Ry & RSN PAESZEIARE of haffotal

gi ve the rpdrice COMPster has W ekde4]2491and MjymM450.2.61. STEP C

[err] The title corrpound fromstep B I's reacted as described in
Exanpl e gé‘—az@}@la%@vge to give the title conpound. The latter is purified on a
silica gel A cobutaineirngi8. SyhbYoetD%wikitens? abedphibter r jo@H ime tliH)
-CH err] i 31448
5CT] US96 %&r)}ﬁate, 18V o8 bkl ﬁQ%RQHQQlagS 226. 5\"%%% éa%e”
The titl CgonmRItAGTYOIAR epaBlabbues | netdmawdlate desti#b®d PArts Cigyg

Exanpl e | t upgga .
EXANPLESH%@%@i&éJ 4. i“%atxltfé AL 596 § %éft%'gén%lgﬁé]éraffrﬁlr#ga%}

13A of WEhssmsgRriaks r@%ﬁ[:t%wrred Vi %e%utwas@ VRS aPY GHIGE LORIRE

st andar d Xx.@wWipd:96s i(p@wagb@1@r(§f-meth§'molu+t9¢dnrittrhaeqr t(vAZD-B Ve BlEomt Chz
apove ter

pr ot ect ed. aI ohal pur cation {n the.usual the

act or PREE R NI aprerape BTE SR, O itk R Rl 1,

Table 1 m@uma t s cohaegpdndtag d\ @Eactor pequdpped | withnedi as@srmme;e R

is as defdmﬂgbxco'w nde?l a3 Gnlagditibl FurMdll i ﬂ%ﬂd& JeLeisyg!
il d t\{tl c rogenati on

way the latter bé depr ot ect usi ng cata
procedur @%‘F@Wﬂn rﬂt%é’eé\atlnqel}” Q1Své"h§1’-”9@ﬁi §8| thel 2ddE pﬁamf%a@ on, Wit

final desdyiaginy eapadingt @paii@nat N ol WSEFE @helaldsctor contents\WRre
96/ 31478 US96/ 041

-70- heated to cbifnh ever O. 5 hours, th%%'é%téng[é?r]stopped Pr‘]é}b%r ed
as descr ittemparathatisses exothermically to 133°C oved A a5 \MowtE 004%e

Exarrpl e 4(:em];leq:ra{flul:'e begins to drop a%gftecr Z?Oeroqqpﬁﬁegﬁaagcd?%%qii)g@ é@
Exarrpl e which time addition Fefl s [srlytion fronprté'mraéijhetslqresﬁunm is

Hg( OAC) [ &Jdgun. DurlngEéaBiHItQ%nZQQ\ ﬁBQrgﬁBtlQé tem rature drogs to 110°C
W95/ 00497.

Exanpl e @nd is tple)n W@gﬁﬁﬂé&ﬁf‘: 110°cC. (g Fhe Q'eq_c f(gl[l mixtu e+ Etclo:;i_ign

(d err] Hter r9dg9eroyer 0.3 hours then 0.43 parts TPhigpaogd 2as idesehiadapsti) n
Exanpl es t%l% mg%grﬁg(;Lszggrgf held 90°C for 2 hours, then 0.43 parts

additional Trigonox 21 is charged and the materials are held at

gi ve the

90°C for 2 more hours. Additional 85N paraffinic oil is addeqd
(133.4 parts), the solution is heated to 150°C then strip to 60



CH err] COSH W95/ 00497. (ii) NHerr] + CHerr]OH

Exanple 7 (ii1) My nonoperphthalic n-Clerr]Herr]l +
NaH R=n-(err]Herr] O

Prepared as described in Exanple 13C of WO
95/ 00497. 21 Exanpl e 8 WO

96/ 31478 o . .. PCT/US96/ 04172 .
-71 - mm Hg over 1 hour; 3 paxAgpidistillate collectedEer rqroduct is

Thﬁ titi Efmmeéwb thi rm@(anﬁt mﬁ?&aﬁoﬁéalée‘iﬁi@S%%kﬂ$ilttexem.rktl dbmm_ he
schene shown 0 sin anpdar d_pr.ocedur es nown to one skilled in
the art, #ﬁ’%&"’i ‘%CXLE (853 Mé’gtyl amenobutyl ) - pi per azi ne.
EXANPLESM;_ By essentially the sane procedures as set forth in
Exanpl e 3 abov. n t Table 2
(below), in plzgce ﬁ#ﬁ?é?%%&taf%&io Q’H E§ §pé?%§|£n1£eé an %1{%15?‘@&
corrpoundslibﬁtmarts f brkwila: mpghp}:rylate, 226.5 \nearts n eF§<<‘»,*Fr]°4‘fs Ssu

:DIC'SI'} 8%9'6/ 0%}17&25%12“5 e &, s me%réacrm&_ﬁ/ PP parts cé‘t‘é methacrylaT_e,

Col umn 2 443 | Partsplepirdpdacyde By GRALAR Eﬂalwpl@ﬁﬁc BRTHP &5 opevtral
I[Derr] P(r]I e(csmg)d p@rﬁﬁﬁmiéedunf&%gwb]g \Y/a\g glgf\gbﬁfaﬁl%%ent te:ﬁpéf&tured
repare S S e In e (6] er a
e oscr i n7 DOBFaryITE 1EBAEr SPOWARAT cied 28 Sppta VALS%6T
descri bediissddwed| En49 pharte toluene WoPEhBSd 7By mixing for 0.1 hour.

PCT/ U896/5£1A%7@h1rd 273 pa5 5a o3 thfd "dolu 1%1E r fg‘é%igcga q‘f’xsgllb%cégfe

Exanpl e ove red as descri
16 6 abowguipged Mlthpstpargn aseﬂb@,%rqu@naerﬁxéhsmocouple Enasmhetmm

above and & W, fﬁf@ﬁrgéoésaﬂeé&&i@fén' fulel Pt £1 Be@bPien 71:8he t&hdining

Prepared as descrl bed in 9 above WO 96/ 3
PCT/ US96/%/8 76647 parts) of methacrylate solution. To thJ.s solution in
the reactor are added 11.7 parts N-(3-

(dimethylamino) propyl)methacrylamide, the materials are mixed for
0.2 hour then heated, under N, to 110°C over 0.5 hour whereupon
heating is discontinued and the temperature rises exothermically
to 141¢C over 3 minutes. After the exothermic rise in
temperature, the temperature begins to drop and after 1 minute,
the temperattire is 140°C. The remaining materials are then added
dropwise over 2 hours during which time the temperature drops to
110-C. After the addition is completed, the materials are held
at 110-C for 0.5 hour, 0.43 part Trigonox 21 is added, the
materials are held at 110°C for 1 hour, 0.43 part Trigonox 21 are
added followed by heating at 110°C for an additional hour. The
materials are heated to 125°C and stripped at 20 mm Hg for 0.5
hour, collecting 9 parts distillate followed by filtration at
120°C. The filtrate has M, = 38,603 and M,/M, = 1.96.

The data in the following table illustrate the effect of the
products of this invention with respect to improving viscosity
characteristics of a typical oil of lubricating viscosity. Each
oil blend contains 5% or 10% by weight of the indicated product
(no adjustment is made for diluent content) of the additive in
a solvent refined 100 neutral mineral oil. Viscosities are
determined employing the procedure set out in ASTM Standard D-445



-74- EXAMPLE 20 [err] STEP A

[err] 5 The title conmpound from Preparative Exanple 40, of WO
95/ 10516, (1 equivalent) (1 g), N N -bis-BOCL-cystine (0.45
equi val ents) (0.501 g), DEC (0.9 equivalent) (0.4366 g), HOBT (0.9
equi val ent) (0.3078 g) and N- net hyl @@r phol i ne (0.9 equival ent) (0.2304
g) were dissolved . in anhydrous DVF (25 nL) and the m xture was stirred

at 25C urkRq tmgérﬁSf@Sthdr lGQePFoh?S Setgianined iRy ng 4b6r Rregetyrer §8kss
and takenouwtp i ASTM %@:ﬁaa}ﬂ[mzb@ndbemsh@ﬁl Whidh S@pp@@feﬂna@usomﬁnual

VGSO[er r P9 o BY P RREB0ABAPAI ST 3 RPYREIEUTTRECP R fac UG Cants

chr omat ogarad Hass il d«"\aalls,c&xsgm dolllﬁrma(::éOStreet 2P51¢a§ieu|phmg OPBY% USAG
(10% con a r ' - e rr 0 ' itke
(10% conceghis % pOcbket b aen IRfHls ” CHheGEhEhg! [ ko b dlalfnddifor bk
PCT/ US96/pimematic Vlscos1ty of liquid petroleum prpdusfisphy mepsprjing the

tThe NL IOL I ?ti:r@ém@aﬂdA -Jlgﬁmﬁﬁ@po/ﬁ t abiyiei tltgq:flw aliridex O 944133; Wfrough agded
o] v/ v)_concentr at.e r] Jin dioxane

sol ution § n%%ﬁtﬁ%sg dF&d ﬂﬂl %r%oWﬂﬁcﬁﬂLﬁﬁglsf$§$%dF§icf@@'ﬁhdg'§27°
argon f orpﬂo‘mxmes a Tiemnd ftarr ealas lacingaVisedsiwitiyhiBileRadvV it X8iCiker Lh)
resin. d f h and CHerr]dJerr].
The - ﬁﬁ%ﬁl¥@fn%a%%§i§e?gg %ggg?a edsggﬁg%gﬁgggkgnd t he resi due was
chronatographed on a silica gel colum (110 x 2.5 cm using 5% (10% 10
concentrated NH err]OH in MeOH)-CH2Cl 2 to give the title conpound. Yield:
0.6879 g, M+ 989. CVR data ([err] (CDCl[err])) for the product
of Step B was: (1) tricyclic: (a) CHerr]: 31.3, 31.4, (b) CH 147.9,
142.1, 133.3, 127.1, 131.4, 79.7, and (c) C 120.9, 141.7, 135.0,
136.1, 137.6, 156.3; (2) piperazine: (a) CHerr]: 15 46.2, 52.6, 52.0,
43.0; and (3) Piperazine N-substituent: (a) CHerr]: 45.0, (b) CH:
51.0, and C 172.2. STEP C [err] The title
conpound from Step B above is dissolved in a m xture of 20 anhydrous MeOH
and THF and NaBH[err] is added the m xture is stirred under argon at
25C for 2 hours. The solution is evaporated to dryness and t he residue
is taken up in CHerr]JC[err] and washed with water. The WO
96/ 31478 PCT/ US96/ 04172

- 76- CHerr]C[err] layer is dried over MgSO err], filtered and
evaporated to dryness to give a residue which is purified by
substantially the same procedure as descri bed for Exanple 1E of

W)95/ 00497 to give the title conpound as its HCl salt 6
Alternatively, zinc dust and 1. ON HO may be used in place of

NaBH err] to effect the above reduction.

EXAMPLE 21 [err] The title conpound from
Preparative Exanpl e 40, of WO 95/ 10516, (1 equivalent) (1 g),
N-BOC-S-trityl-L-cysteine (1.34 equivalents) (1.584 9) DEC (1.34

equi valents) (1.5 g), HOBT (1.34 equivalents) (0.4618 g), and

N- net hyl mor phol i ne (1.34 equivalents) (0.1048 9) (0.114 nmL) were 15

di ssolved in anhydrous DMF (25 nL) and the m xture was stirred under

argon at 25[err]C for 68 hours. The solution was evaporated to dryness and
the residue was taken up in CHerr]J]dJ[err] and washed with saturated

aqueous - NaHCO err] and then water. The CHerr]C [err] layer was dried
over MgSqerr], filtered and evaporated to dryness and the residue was
chromat ographed 20 on a silica gel colum (60 x 2.5 cm using 0.5% (10%
concentrat ed NH err]OH in MeOH)-CH err]Cl[err] to give the title
conpound. Yield: 2.04 g, MH 837. 6. WO 96/ 31478

PCT/ US96/ 04172 -77- [err]

The title conmpound from Step A above (1 equivalent) (0.5g.)was

di ssolved in dry nethylene chloride (5m.) and triethylsilane (4.07 5
equi val ents) (282.1ng.) (0.388m .) was added under an argon

at nosphere. Trifluoroacetic acid (2.5m.) was added and the solution was
stirred at 25C for 1h. The solution was evaporated to dryness and the
resi due was partitioned between water and hexane. The aqueous | ayer

was separated and passed over BioRad AG3X4(Cl[err]) resin (100m.) and 10
the resin was washed wth water. The conbi ned el uates and wash were



| yophil'ized to give the title conpound as the hydrochloride salt. Yield:
306.9ny., M+ 497.2. The nethod described above is essentially the sane
as described for Exanple 1E of W95/00497. Herr] NWR (D20): Aromatic
proton signals at: 7.00 (28), 7.17,7.50, 8.21. 15 STEP C [err]

The title conpound from Step A above (1 Zuivalent) (30 ng) was

di ssol ved hg dry CH[err]G [err] (1 nL) and trrethylsrlane (4 equival ents)

(16.93 €0 2 ! cAYY, The m xture
was 20 sti rred at 250 ur@dgsg m@g@réni-_or 1 hour an@l mlgefkeraelu&,rtal ized with

Bi oRad Prodﬁ@tX& G—l[ tyesin. The resinWasoditkt ered of f and washed
with Me le 40 g%253§;sx_ln§§5 40°C 100°¢C Viscosity Index
PCT/ US96/ 2??2 100 - 78- CHerr]Qerr].

The conbi ged filtra %s maF% evapor%%gd to dryness to_g.ve t he title
conmpound. , STEP |gerr] 158 ° 40.01€ t|8t £ corrpoundlggom Step
B above ig reduced 3 es r|3bed injgg Exarrpl4e_5 0 Stgp L above tg, g ve the
title congound. ;T .glerr] 1g0 g title corpound from
step A abgve (1 equgéaben%)g(l 20. hgwas 10 qQﬁQQ tqiﬁgﬁhanol (1694 .) and
a solutiopg of 10% cemcent satged sul fgai a®p.¢ in @.gxane (v/v)i1dg30nm .)

was addedg The m xtgyeoway.stirredigg 25C saurgder 1a.@on for 2h.igkhe

m xture wae dil uted3es.Bsh mewohyl ene 1gi9l ori de asd 4 retshanol and 222
neutralized with Bi eéBaé AGLA8 (OH[ amm,]) resi dl.Bhe reésien was 24 tered
of f and wa8hed with3@e®hasolé fol | oug@ by net Hyi.éne difl.éride. 15 2

conbi ned R#ltrates @8r& evapPor at ed18® drynesdL.@ gi v&® .2 sol id resdue

that was &RromatogrédPhéd énda silidd8gel col difnusin@-B% (10% 213
concentr al€d anmoni @fh-BydieRi de i n ¥t hanol )-4r?et6hyl efe &hl ori de a&l7 t he
eluant to gr ve the t3 tl7e @oﬁ"pound 1\7|4el d: 1. dgz MHL Oz 2. 205 \wp
96/ 31478 1 BeP us9e/ 041 2P0

- 79- o 28 x: XAI\/PLE% [(&F] -7 STEP A ~°°

[err] 5 ~Th tl ‘onpom1 rom Preparativ mpl e 3E, Qf, WO
95110516 21 is rea gé r the ér%e condr %d S dé‘%E% bed in le 1A

above to,24 give the trtle conpoun mhrch S purrfred I n the usual” way.

[err] L%Q Tempera%ﬁ?e chla gaggggqggg .rom Step A above is deprotected
under sinrlar con Scribed in Exanple 1B above to give
the title ﬁp@@@gloned hereinglygiez | 4yw temperature characteristics
PCT/US96/Qﬂliﬁbrlcatlfggcompos1t10ns com QlSlng addltlve concentratE¥AWELE

24 [ E ound_frg aratlve
Evampl o 2bBLSorREPTELSE, JBHET Contain cHehERAna SO Tt G AT 8
reagent funaxpreetpbdy23improaedue Triderbegssiitt | i | /1 1 et sabed cbpdiheodatas

?effrrbed hntﬁgeggﬁi$kéﬁg tabi@nmpl es 2D and 2E, of WD 95/10516, to give the
itle conpoun :
i Each blend contains 5% by weight of the product of the

indicated Example (without adjusting for diluent content) in a
partial synthetic lubricating oil containing 80% by weight of
mineral oil (90N, Esso Stanco) and 20% by weight of a
polyalphaolefin oil having a viscosity at 100°C of 4 centistokes
(Emery 3004). Viscosities at 40°C and 100°C are given in
centistokes; Brookfield viscosities are in centipoise.

Product of Viscosity Brookfield
Example 40°C 100°¢C Viscosity Index Viscosity (—-40°C)
None 18.0 3.9 111 Solid
21 29.0 6.5 190 9250
(repeat) 29.4 6.6 192 12000
2 29.3 6.7 199 8450
(repeat) 29.5 6.8 200 10800
22 31.1 7.1 203 : 11400



[err] 10 WD 96/ 31478

PCT/ US96/ 04172 -81 - The title conpound from
Step A above is reacted under essentially te same conditions as
described In Preparative Exanples 1F and 1G of WO 95/10516, to give the
title conpound. STEP C. [err] 24 5 The title conmpound from
Step B above is reacted as described in Exanpl e 1A above to afford the
title confetmi. RepestfEpripals were ggrducted) pn freshlphprepaged ohpendsar

from St ept£iaDeVen i 51E8ACEEFA6n 8§ ChH@Ect Nof EXXPPE €24 BrabeveohQuetse
the title conmpound. EgANPLE 25 £ trd lLerr] WO 96/ 31478
PCT/ US96/ 3% 1 same time as repeat tgials. gTep A [err] The

titl e conpoundA$ ricmaprerEnd ,24BeapolemessrefidihesenExanplES ere] &S ktrabbeas
descri bed, | ratj 4A, / . d; L h Ltle
conpound%igcgéwsﬁé’gg: %?gp 'errg A“Q’ttﬂ\%g t%? tq%g%il%r?p%nb}%%% st éepa;\gt
above is ¥RectrREcductescef bebhen instmbpl tnVentbeve iWPEPVe thethithégh
cgnpound-témﬁ?ﬁagéﬁ’r&:and 1_064 }j:embéi'éhg(‘e crlxar{béeeiaiétﬁ?s%@waté Bfi?_@t.si'ﬁé B
above is reacted as described.in, anpl e above to give e
conpound.V1S°°SIty 9§P§T4?81 without g%dltlve is stroébly ¢£§§%Eg%/6x172
- 83- changes in temp&EXAbRkE Rfiile both the low and [leigh Gemperaffhee

SRR BT AR A AR P D S el AR
gi ve the facte Wumpddidives of kP Bivention Hasier p degdrable Thecesity
fgwgfsgdt%%@%ﬁ%pggfngggxgﬂ sdfACi & fempessEhPed VBt sdPIal&adLe 2bRYE
loss of viscosity at high temperatures. In effect, the additives
perform not only as dispersant-viscosity improvers but also
provide a fluidizing effect at very low temperatures.
A particularly surprising effect is provided by the product
of Example 2.
In the following Table are given viscosity characteristics

of diluents used to prepare the dispersant-viscosity improvers

used in the lubricating o0il compositions of the preceeding Table:

150N 21 32.05 5.33 28 Channel Solid
Risella 2 2.91 1.18 - 90 150
G~07

85N 22 15.56 3.50 102 60,000 Solid

Noteworthy is the fact that the hydrotreated naphthenic oil
has a viscosity index so low as to be virtually unmeasurable.
Yet, when the viscosity improver of Example 2 is used in a
lubricating oil composition, surprisingly the viscosity index of
the resulting formulation is at 1least comparable to those
incorporating dispersant viscosity improvers of Examples 21 and
22 which contain diluents having relatively high viscosity
indices.

Also surprising is that while the dispersant viscosity



WO 96/ 31478 PCT/ US96/ 04172

- 84- [err] The title conmpound from Step B above is
reacted as described in Exanpl e 1B above to afford the title conpound.
5 EXAMPLE 27 [err]

The t:tle conmpound from Exanpl e 38 abové®is reacted with 2-S- 10
trityl-3-N BOC-iso-cysteine under essentially the sane, conditions as
descri bedmP¥o¥exFHPE §Iﬁm858§e2tatf‘dglz\?ecf’ﬁgatl¥‘t Péfﬁ BiR. r%tlvefy low
pr ot ect et indMra®)is @iikeoisd tyr,cpagegrbyidet doocd mmmmm ipdogebritigshe

WD 96/ 31478

Y5 1t Arpricating ol SPERII, HeTS 1= 85, UshEe Pk on
265- 270 40°C19@ﬂ$)l00°cfymstdsltles [err] 5 The title conpound
fromStep A above is reacted as described in Exanpl e 1B above to give
the title corrpoun .. EXAVPLE 28 [err] STEP

A [err] Mﬂ%ﬂ%&%ﬁ%ﬁiom Preparative Exanple 4 of

:/\?9/ 13369 i ETéle Qbterdafd i idbnigess it iidres conpaatthdals neft dds sinvdreridr
ose described in V\u%%

PCT/ US96/8: E%ﬂ? °é+ }Qgr%cafépg]v1séwgf%y %é?@i?dln%onaggﬁg%r%ﬁn

Step A alynthetiredotiericsitting eils andsixtures pihrireelf ne from Exanpl e 4

above und d )/
the tltleegofr;)ﬁogéug{af% Pl%?lﬁ&e aﬂi’&%f‘ deserihha vbgee%%%tltelg)ig%éouﬁ; ve

from St egatafovails Yaztteil hsagedetibag F‘ﬁneraéx&h’ﬁré"@ﬁlé’(%\%‘

the titl gLorPeyid. pber3lEinD oils and- sol[v%'hlt]—treated The tictibe mémmd
fromStep ,C above |s req:ted as, des rlbed i n A above taq §Qé§3

t he tltléuﬁﬁﬂﬁﬂu bricating D& 11¢8paraff1n1c, napﬁ%henlc or Mm
PCT/US96®&%HEI1n1c—naphthen1c types87- 0ils pérrlubricating viscosity

derived from coal or shale are also wuseful. Synthetic
lubricating oils include hydrocarbon oils and halosubstituted
hydrocarbon oils such as polymerized and interpolymerized
olefins, etc. and mixtures thereof, alkylbenzenes, polyphenyl,
(e.g., biphenyls, terphenyls, alkylated polyphenyls, etc.),
alkylated diphenyl ethers and alkylated diphenyl sulfides and the
derivatives, analogs and homologues thereof and the like.

Alkylene oxide polymers and interpolymers and derivatives
thereof where their terminal hydroxyl groups have been modified
by esterification, etherification, etc., constitute another
useful class of known synthetic lubricating oils.

Another suitable class of synthetic lubricating oils that
can be used comprises the esters of di- and polycarboxylic acids
and those made from Cs; to C, monocarboxylic acids and polyols and
polyolethers.

Oother synthetic lubricating oils include liquid esters of
phosphorus-containing acids, polymeric tetrahydrofurans and the
like, silicon-based oils such as the polyalkyl-, polyaryl-,
polyalkoxy-, or polyaryloxy-siloxane oils and silicate oils.

Unrefined, refined and rerefined oils, either natural or
synthetic (as well as mixtures of two or more of any of these)
of the type disclosed hereinabove can be used 1in the

compositions of the present invention. Unrefined oils are those



SH The title conmpound from Step D above is reacted as described in
Exanpl e 1B above to give the title conmpound. 5

EXAMPLE 29 [err] WD 96/ 31478

PCT/ US96/ 04172 -88- STEP A [err]

The title conmpound from Exanpl e 3B abov@6is reacted with the aci d,
[err] (prepared _as described in US 4,470,972 and EE. M Smth, et al.

J. Med. obexbped girectdy( 1Dwy)), nafyar lsion | aYNEBABLE| GeInGes hwikhout’

c[zlesc]ri bedfither et Bc20fomh Cridatnddie. t iRdrd nedmequRdare simiPAEPLE: the
err

96/ 31478 .
PCT/ US%/‘HE&%?“AIP 3P18 exCeRE FREYPRYRpSERE SEHIE e FRalifs &7 °PRafF ed
w t h basendie a]bﬁmltflcatltdle steps compdmpdove one or more properties.

EXAI\/PLE f ot 11%5 f
Preparative @ ?éli J_gclud& ?lve@{;%eggy%%ngl% Sj%rm; efloils,
N- BOC- S- (lwdmmwymks,cyw@h@tr@aheq Pils, oﬁnQEG’l]O‘S 22btg isedHdRy,
0.178 g olyd¥detdwk iRg Ped | Reap8isdmefizotion tEMnaguls, then stir the

mxturefor 3 S at t Concentrate in yacuo to a
Tt tue i on Terer fied oolLE ARE! BhEndned, by RrbCRS TRR AP LA et bhpse
W th sat msa&dedtcNadrh’fﬁénri:e(faqadoosl)lsala@bphmeﬂe toDn:;eflned ol 1o gamich Slmavéi on

oA AT PSR SR, | S YR g e

t he F* ;om@h@jmc%eq\/ﬂw Eegt;nlques dlrected to removal of spent
EXAMPLE 3aqitives and[&{1]lpreakdown pr&a@itae 0.1 g of the product of
Exanple 30, 4 nL of THF and 2 nL of 4N HCl in _dioxane and stir the

m xture for OV%F??ﬁ’be&c axanpd@s of the abqys-uigsepiked olls of lubricating
PCT/ US96/¥idddsity are glven in Chamberlin, III, U.S:99;326,972¢NPeFrapearn.

Concent r gf.g L\ VAGHP1£9c 8% °18,95a9, OLolhs Prodie Wriaor. S YR ntSpallt =
Di ssol ve GL2Rrsl (W28 %qms)lmy‘, merraﬁl,nHaceeboﬂybkeracIdczH(}Iew Yorkn

160 nL of I O | Hieer, épe,?%\@%*
(ag.). S (()ﬂvaélﬂ)gddéfeﬁ F%r tv{dol(r?s ai]adsﬁ?ttlonaggogb%}gtéézgytzgr f%r
BOC- ON i r"F'Ql]EPYﬁ_n%f y1sq %ﬁ‘b&%ﬁe‘?%%@%‘]‘@mﬁ?é‘ahﬁr ntai ning the pH at 11 with
50% NaCH (ag. )a Oidd 1\, tbﬁlaﬂdabgeﬂlp&ibh Bt NQOPICAMENHIY inE SoPOsEs.

(nen cool Lo RLEtI QAR A Sriat it B aGelond PN RE
di oxane, 4mj ntpmigEsng 18433 ,of m;:‘élrxjuruagﬂ,hewhdidht|a)ntm:1h 50860 Naxcpréasly.
15 Warmy t ature ' LS. L th
Erlerr] oxq\%f%éé‘%{% By OGRS RO A Y, Blpotas st plibr it
wth &edhe (3 X 150 m) . Dry the conbi ned extracts over
Na[err] SO err] and concentrate in vacuo to a volune of 150 nL. Chill

at -20[err].C overnjght, filter to collect the resulting solids, wash

W th hestolids in 20 vacuo to give 5.4 g of the product

conmpound. As mentioned, lubricating oil compositions of this invention
may contain other components. The use of such additives is
optional and the presence thereof in the compositions of this
invention will depend on the particular use and level of
performance required. Thus the other additive may be included or
excluded. The compositions may comprise a zinc salt of a
dithiophosphoric acid. Zinc salts of dithiophosphoric acids are
often referred +to as zinc dithiophosphates, zinc 0,0-
dihydrocarbyl dithiophosphates, and other commonly used nanes.
They are sometimes referred to by the abbreviation ZDP. One or
more zinc salts of dithiophosphoric acids may be present in a
minor amount to provide additional extreme pressure, anti-wear



[err] Slowly add 2.0 g (9.28 mml) of 2-nitrobenzylbromde to

37 nL of a 2 Msolution of CHerr]NH err] in THF, then stir at room
tenperature for 16 hours. 25 Dilute with 200 nL of Et QAc, wash with water
(3 x-60 nm.), then dry the WO 96/ 31478

PCT/ US96/ 04172 27 -91 -

organi ¢ phase over NaJerr]S(O err] and concentrate in vacuo to give 1.53 ¢
of and anti-oxidanqgyr MArHOrEANRRMJ. STEP C. [err]
5 Corfb'ﬂﬁ %déﬁa&{d G MAlnk ofsatlft% pro@du@tltmmp@mﬂaz armag
Herr]ni base, (7.26 mol sol ution

be? R ad e Fiobatdyabe on
nol )~ of Wlﬁ%&e’ﬁl@}é‘b"%l i AtDsT RO tENES, FhaY ePRY . CRNA LA Yat®F oom
t enper at wiged Oin 1§ hlo\TShor D4 tit 8y Wotih s7 5 i1l thi sEtiPAentgsin sincéedeyel§or

th 10% HCI 2 4 . .
10' 40 i) e AR obPichs Qbr%g{’ﬁ%még%g‘%?%‘:g%tag ﬁ'{\fgx]m%vg %éida(tzldh
concentr am:m'maxmeqeota T pevY (Re iard debressiogr apantsi |¢>eiarw pragsure

'\S/_ﬁ’_gl;v CH @iy, eahk) -li@ad X&egtgl cbr Ts'%%b(iflq(i'é(i'ts éﬁmltﬂﬂ—foam agentsl -

nbi ne 1.00
mol ) . of %maer&l@% ‘tlsreelﬁia%ﬁsmﬁd Viscosity 1 Improvets a%’s
ﬁ 1.83 mgg@ed)fuplawmidre tzﬂl‘uhétaddﬁlvmrr:jﬁ etrtpis atnvent bon 4
ours. noentrat.e .n vacug to a res to p g
496 NBOH ChLor AR TR ¢ oSteeRs SH5egr PRe S95008: AP ki dd fén I%na
[err] ox1datlon 1nh1b1t1ng age@t@m wblgh3omgy( obqgglmbmc}e@f ime the
Pr oduct [ gir ]
0.164 ¢ %’@ﬁqmmﬁgd ?fmt yrl%an%%%%?% ggled eﬁc&ﬂﬂfig By cHIlrftEea
(0. 947 madu)phﬁtmmm@rlwsq (emmanifoIsuldides an Retysplfides,

room t enpyy gﬁ'&-ljé)r e};@g?f@,urﬁqcﬁd t m&@ldi'o(oﬁﬂ]dd?ﬂ gatl, ¥%hydrocarbon 25

MeOH CH érr er i he Pr ound. WO
96/ 3147£3 pho]sph[lte mol;%denum congpoun s, 6?%5,
-92- SHfiRiary vis¢esity 1mproversAajdléc35smedrflm'aéAnafq;xggﬂ e on

of 0.25 erﬁg g‘ﬂ?&) fH é)p 1ﬁp{05@9gucc;r O(rfthS% EY' ’]no'ii:ﬂé-lé}f's may be

CHerr]d r oo erature urs. Concentrate in
vacuo tomq]esie!luelnadtlhﬁo QﬁlnRﬁSJE-tl@fKtiS aRd kRS 1nV§Jihtéé§‘3| vel {iSFeFity

sat ur at ec&.utcﬂr%\fdl@g eifré (ﬁQHSQ!ﬂa {oawm%errL) i w3l g Cﬁolylsdﬂdmifl@nesﬁ)[y

t he organi phase over, Na[err err] _and congcentrate If f Sre %b
0.170 g dolwmethagctic ﬁ&ters §?Eped?° ymers, pei¥Yy StYTeREimi ne

0h096h|9 (éb?éé’rd Pinméd d Qtytgﬁeph\adéﬁb cstanﬁtmd‘e 60@83yﬁers, (ﬂmmneoz 6

the chloride, Product re tjve

and 1 nL Gt Ot cfcw ﬂlﬁn% RS g ’?)80?9&%}?% Mu gaftlyxa%t: gé) e?r] C
for 6 hommcdﬁnnerﬁmmtcwers weetiter cchan cthege ehdche rYeIRRE ok EMt1eRt i ca

|, 2% 0 o
(gEXarrpI e%gk‘)‘sd{qa:\/%%&vc\:ﬁgﬁrer ]cgéi%fggnﬁ 0&;13&%@{ 8}9@59?:%555139 proﬁéﬂﬂleééloéﬂaéun

WO 96/ 314&r®wn and may optlona ly be used in addition %o the FRﬁ‘?‘B%%%?o%E?z
- 93- this 1nv‘¥}ﬁ'1i6ﬂ cal dalch f proBxatel eada: fesctibdBR {LDGirerdYs

(m 21y EBbicatiene) indly &WS@#%% ol %&ﬁ?@a\tﬁdz%fs’é@gm

(m 3H); Bréntion. d Eafph of tBeSe gpubligatdeps iB hereby ,eppyesedy

data for CDCl [err 185221 m 3
2442885?@6% HJ,eE %}%%g H) ; 3[52 ]4)50(m 5 ( H)

H): 5.48-5. 68 RO§T 1Ppink gerressants ye ¥ parvigylaply élse]r%l tﬁ’%% ‘?f65
(m 2H); &&Qtﬁvébf(ﬁan 3Hc1uded in the WWirigatihsas a:ritllsaﬂéscrﬂlbeéahmreln

e 5 A5 M LR h g SR EiGo by 9L i ek

acid for andyRJ Rdraeely (Snﬁctlhd (Laz$hspHE,1eshéompathnglsherco@%)%\aﬁhén%r e

g't Zg Erep@;egl 1967). FBBUE"LSiUECAebReataRtE %’é‘i{/jft?{lcaflorda’%rg B Qﬁblp of

32- B: [ertl} NWRveabipper Epphndages for(fheir prggaratign 2nk thels

ines i i%”%ébn d@lg)crl%e%? 8n 3%, Eng 2|ﬁhte&t47n1im]3@rémz 387 ,5idn; 420814, 188¢m
r an S r ) )

di astereo?sﬁ)-f’n';élr‘}'7 '511' 1% %&%a g 28%02§§ 52'(%69’%—1&4)’ ?.’38}7.81@(1?71?5'?'87%!—0;

7.16-7.23 (br. s, 1H); 7.50-7.60 (m 2H); 8.27-8.49 (m 3H).



WD 96/ 31478 _ PCT/ US96/ 04172

-94- Anal ytical data for Exanple 32-C. [err]H NVR (CDCl [err]):
0.98-1.11 (m 6H); 1.82-221 (m 2H); 2.40-2.82 (m 3H); 3.10 (t, 1H);
3.17.3.40 (m 1H); 3.50-3.62 (m 1H); 3.70-4.32 (m 5H); 4.49 (br. d,
1H one di ast ereoi soner); 4.98 (br. 88 1H one di ast er eoi sorrer)

5.20-5.36 and 5.61-5.69 (m 2H): 5 7.05-7.20 ( mSIQ 7.54-7,62

8. 32-8. 3gn@m’5 2680, 78 55whgchg 2Re mressly incorporated by reference LE
33 . tlhelr rele[v%rrft] dlschQ)surbes Conbine 12.05 g (48.5 mmwol ) of et hyI
1- N-benzy |ne- car n. 1 2

(48.5 mol ) o?‘ ?Igents uge ?a¥8053?‘éc %PSEEQ- Qé?gﬁ%%é%rﬁpagﬁa ure for
3 hours. s@arbdemtﬂmte include vatlibcomesgi o ¢F¥ganig pblyhersrodxempd@sHind.
STEP B: 9 Cof@érﬁ'e bhpbéi®ishst herdr aége&ﬁeapqwd
from Step %Sr S%nd adgﬁtlonleéa-?nt?l F H&clarll s. g of 10% Pd/ C,, and
hydrogena#"@a\m t QT Age{"é@ psi ?Yf oHengYhodts a]feFB%Fn t dNp¥PSt uRdta

Filter tliopditataldd elr7d), wsfed hexs-164ilter cake with MeOH and
concentrate the filtrates |é1‘¥acuoto 147

PCT/ US96/ 0417§etergen S an 1spersan€s rrggylzdggng the agglolprodah SI due
in 300 mastildst=sQAypnd velsé ssbepssiveiygwilehergentst arat @erlm‘l@'frl]mhyr]

agueous 1 I
(oeent A S T A L R it B9 st or MiSClENd Sty
C: mertels with sulfopis ﬁ@lGSZ6C§rPQXMF)a%%d$ hePhs? t%d?ﬁﬂﬁﬂi'&

from St e%h%sp}xorus r3(:1‘?:'1‘5 gﬂa%rddigﬁiéd B WA dhdtl AP Igirdict3-darhdhHtaset i ¢
acid, O DMAP and 0.248 g (1.2 nmol) of DCC, and

stir at Mﬁﬁ%’éa]ﬂﬂ]‘@?r%r 10 40 hours. Concentrate in vacuo to a

resi due and chmﬁrat@gmap‘lba(ﬁld i€@lt” igelusd&a¥o ¥BOddsfonrate’] petnll) saltgs ve
0.315 g 0 the. duct C ound

0.196 g F)mSFa?n’g SRRt 3—8%53@*‘%%%?5%85@3 largen "’d‘ﬁ@gﬁrﬁ"l{éI

TFA, and t<}tarr tsne rcmgammrpecaduredioalw Besis. SaltSO@rli@erﬁefC&tlblquﬁS/aﬁQib to

a residu t i r]
(aqueous%"”e%rddq:rl}‘\%’erg.rﬁ;ég(zﬂl oncenp]réz,amtleh?rg]&m tovgzhu%get %ﬁ 0.077 g of
t he prod@at enthngad not kg'gp.@ussed in deta{}er}ﬁreo Conbi ne

0.075 g (0. 273 dAMdds ekt eptadiall SEpOtEshts e so~call¥l 864814d8he

PCT/ US96/ 04172

0.091 9 (RFe5thabr) PERLIRG &N ddter RRFEHTIH Dar g‘?’ievedete%égt T2
40, Step daspgrmwﬁua];oaﬂ;ﬁqre aumlofstlidh ane 1) 40 R RE5ile regimig DICIDRU,
and stir % éga;h% %_éeh%&f S%hﬁg& %?CZ% ok$aeGONGRM Y € iR does Vﬁ&HO

to a resi romatogr e 5% NeOH CH ert] Q[ err 5

gi ve 0. 03rdjofaniey prontrin c@ﬁb@hnﬂnd[ §h?]—”ﬁfNK/R depe paty plefd 2 al '14

gt - 25(%?‘)ta1]n§% laH) cﬁrmc&ﬁ‘ﬂtsztlzz&? il@ﬂ’\ﬁ"ﬁ e”s%’ire? lﬁim(ﬂinln?"ﬁhe artZH)
m

3. 85- 4. mrt%af%)of them arg spitapls Q%FIQ us§ 1%?%5 51‘1%%1‘{%‘@) £ (Shid

EXAMPLE Fhvention. The folldwimg are 1llustrat1€®nb| ne 12 nmL (50 mol) of

N, N - di benzyl e {Hy Qeg{f‘%%nﬁr?égcmmf)f CFg%gg(xeml b A ;t@rdé\}:mgégs

tol uene at O[err add crotonate (7
m., 50 mitar)eOE)l owbytagnimgoakodeast ahapetht ané &ﬁ&fgraﬂolworatmlm?s

Filter, cONaaNtgAle g f 'tlotn{saVithnnYﬁﬁBthoconta1ﬁ1ﬁ§3b61\i§oaﬁdst £6ah aWst h

10% aqueous, HCI (300 m.) | ter %al n_and frlt %Elﬁqéf

X 100 ni)aming; f«g/r%%w.wﬁha'%ymm PRPBAPF] ééf@rra]s Phe“" - (e At

(3 X 150 dAd/omasds id d reaihinied mxtierdells WI ERahpiles, o20thdsg txva;rbdhgﬁq‘err]
1 SRR A5 By 1 L e S50 11
3.42 (d, 2Hmargy 32. §d,pdatgnts. Bngludiny, thhe7 ow'@wwg 7.15-7.35 (m

10H) . WO 96/ 31478

PCT/ US96/ 04172 -97- STEP B:
[err]



Combine 13.7 g (40 mmol) of the product of Step A 150 nlL of MeOH, 50
mL of 1 N HO (aqueous) and 3 g of 10% Pd/ C and hydrogenate 5 wth Herr]
(50 psi) for 24 hours. Filter, concentrate the filtrate in vacuo to

remove nost of the MeOH, and basify with Klerr]CJerr] to pH = 9-10. Slowy
add 9.8 g (40 nmmol) of BOC-ON at 0 C and®stir at 0 for 1 hour. Slowy
warmup to roomtenperature, stir -2 hours, and extract_wth QAc (2 X

200 nl). TreaB 463 &bined extrad:S&H14¥350 nL of 10%4%32 (& fleous), wash
the aqueous | ayarsavyiaAs Et OAc, basiFpog tuK[err]CJerrd, 596111 &Xt act three
times with Et t he conbrnd r | ayers wit NEyq dry over
MgSA err] and c%}é\/\?or@ate in vacugs’t@%ﬂa}\;ge&7 89 g of t:ﬂe product conpound.
1H NMR (CDA [ er,212, 6664 (s, 9H), B,3BYdh4 1H), 2.37 (WB76H432.55 (b,

1H), 2.69 3 4H), 3.75 A 448H703-88 (b, 2H),63H, 90STEP C

[err] 3 %7gdn3t()1r8ne 5.2 g (20 rrrml') of t he product of Ste B, 60 nL of
THF, 60 @202 746 NaOH (aquecud4&RE&tir at roomt¥iperure for 6
hour s. Caolagho 435 add 10% HQ , {eguepus) to adjusi,éxe pgir 9-10, then

add 5.2 20 g (20 mpl ) of FMOO- C r roomtenp r 8 hours,

(adding 1 3N q@aa-qf%aqueous) to3 r‘f}%fn‘t :ﬁ}t pH = 9- 10)6.:{6%#';?1 %%r dify vvrth

10% HA to 3,314,558 Extract tviock54ve®h the conbi nkd72?gédhlc | ayers

with brine, 3y316 pyer NgSCIer%’R@@p centrate |n4Vf§4108§@ give 8.56 ¢
I

of the product™’ co ound err ) 1 2.5-3.0 (m
5H), 3.9-4.2 (3m346H)28125 4.5 (m mol,ﬂ eéz% %), 7.48(d,
4H), 7.75(d, 4d341,542 WO 96/ 348 , 179 4,491,527

PCT/ US96/ 04172 gE 3%

[err] 3. GAidt3 480 ny (1 mmotdloildhe product RF eg . 5 nL of
CHerr]dA[err]3,330,38p (1. 2 mol ) DfsEG2Nd 130 [err]L (1.5 mol) of 5
1- propyl am ne, ‘and stir at 25C for 6 hours. Treat with 10 nL of 1 N HO
(aqueous), extract with 30 nL of EtQAc, wash the extract with saturated

NaHCO err] ( aqpaaougaemm yornducta[af relgtarvgly dosfemalkaauiar weight o

give j-he VQQH;C 0 [ sl0 preferabl
Conbi ne %hea“ on o 150a°.tl h& nﬂgngest hg]lr}:rhodugitﬂ]olfe Ste y yDIVF
with 142 mglx(adtmammobyanrm@s an@h§{5?r may Ps Sha r@qt(ﬁr’@%{)rﬁﬁrrsamlne
Treat W tdy spdisff{td” MrdClext Shersbiagte Wddodibed fir Ex¥admple, in
Basify vvrth sat rated Klerr] err], extract three times with EtOAc and dry
the 15 AR S 0\ R7 %%Ierr]. Concentrate in vacuo to a

resi due. Tr eat 173 Ss54lue with 3-pyridy3ag®e4i85acid via substantially
the same procedure , scri bed for Exanpl 3g0tep C, to give 106.2
my of the product 3 %%?pgﬁ npvbgggl%%%m

PCT/ US96/ 04172 STEP F: [err] Conbi ne 40 ng (0.1

mol ) of the pf UCﬁeQétféﬁnged@cﬁé &f alkyl Glleisi£l ixerwﬂlamdtﬂerﬁlwl
TFA, and stir at” 25C for

h t t
Cobi ne. (GROTRS] BREALLR 85 MERSN PO mibl FoEPoBaatons Wits fadirhgd
add 40 ny e(éiaéé’lauM)foirmhhaepydéuctam Embpesat(ree@ecmll&xapmheamoyl@nep
B, of WO 95,{? %nes)angrhslhdt{ 3 QQ[ %&é@fl@&@% SManplchC@f@ﬁ@%ééﬁﬁs"

vacuo to ue ‘ah roma 0 give e product
conpound.THe) materlals descrlbed 1n the pXfJAC qs_zr:rg‘g U. s. ,tferrts are

The titl eli:ﬁ;g%.@g i$&om Exanpl e 38 above (lequivalent) (0.5g. ) was
reacted wth the title compound from Prepara gple 10B (1.5

equi val ents) (0.2559g*33 enil? DEC (1.5 equival n¥§? %g 3203g.). HOBT (1.5 15
equi val ents) (0.169g,d9apsl7& net hyl mor phol i ng, {265883ui val ent s)

(0.245m .) In dry D3VF 5&55117 ) at 25[err]C for 22h. The reaction was wor ked
up essentially 8% déscrl bed In Exanpl e 20A and the product was
purified on a silica gel colum using 2.25% (10% concentrated amoni um
hydr oxi de ( g "BE @Rt S d]@éd’%&f‘%mﬁthﬁwﬁe@@lﬁ@&rﬁ uaﬂbokglglcvamthe
title conpound: 20 Yield: 609 rr% cgr gh ](__Lerr]
(CDA [ er r9% ) Mpppiche Qtaneéf%aﬂﬁ%u dth( rc%q%ts(af &S | R Lou

29. 7/ 29. 829 & 30.d/sM AR, 4 a@bhhﬁﬁesl48 tltes, l4Grdobk40ie 18€ids,

L2 2 hibiaba o Setuetfuten Ml Rt (R840 Spgiaes,

WD 96/ 31478 PCT/ US96/ 04172

- 100- pi perazine: (a) CH3: 13.5/13.6, (b) CH2: 22.0/22.1, 28 7.
27.6/27.9, 37.0/37.1/8.0/38.5, 41.4/41.5, 50.8/51.6,
53.1/53.2/53.5/53.83.9, and (c¢) CH 49.0; and (3) piperazine
N-substituent: (a) CHerr]: 51.2, (b) CH 126.3, 126. 3, 138.5, 135, and
(c) C 133.8, 166.4/166.7. 5 EXAMPLE 7 [err]

The trtIe corrpound from Exarrpl e 38 above (1 equr vaI ent) 10 (0.658g. ) was

Y 1 o . A — p—



[err] The title conmpound from Step A above was dissolved in

nmet hanol (5m.) and 10% (v/v) concentrated sulfuric acid in dioxane
(15m .) was WD 96/ 31473

PCT/ US96/ 04172 -101 - added and
the reaction was run and worked up as d&8cribed in Exanple 20B to

give the title conpound. Yield: 0.3129., MHerr] 5\7}'31
[err] 5 boron compouynqse EBﬁﬁBﬁﬁHuFrSH’f“BP@BdS &o eE11?é]§ﬁi'vali‘é‘rﬁn)lg’ ary
(0.310g9. )nawlals g sl e dxinadrareretegbeideahl i dhe 5Adbl)owidg U.S.

trimethylsitylisocyanate (6 equi val ents) (0.3733g.) (0.439m .) was
added. TIRP& re was stirred at 25[err] C for 77h. under argon.

Addi ti onal tr|3rmw|om yl i SEC)RBPAtIBH 6 3, 42i 520 ent s)3 (9337389 )

(0.439m .) was; 4nd the :Q%Ié:tdﬁ’l was 30502)d-pyed to;,pg,pgemlgfor a
total of 106h. mxture was I'uted with met hyl ene ﬁ] %éde and
washed with sa M:é(?hqueou?sr bhitdiate, wat®t?afd®then dried

over magnesiumg suld s Filty 3361)[943 f ol )soebdy evappress pgzgave the
title conpound ‘that’ was purlfl o el co u g 2% 110%
concentrated amfotfis Lﬂﬁ%ydr oﬁ'd%e%jqrrjlg rret%’a%éo% &ngt hyl e5né f%??de as the
eluant to gives tdes t1id3 e comporonl, 102 Yi 33]5173.0010589 31\M261S72

QR dana (lerrd b Qg1 oty od ) e gramounes (1) S eyshse: (o

125.8/125.9, 3,280,284/ 129.9/45%,89130. 1,3 0 E5/58 6, and (84,898119. 6,
140. 2/ 140. 4, 2 28119,?4274 133 83, 44, g4434. 8 1360@/43H. 3. 15570816227, (2)
pi perazine: (a CH err]: 13. '51713. 6, (bS CH err]: 40 9%4 9 5
51.1/51.4/51.9, 53.2153. 3/53.4/- 53.9/54.2, 36.5, 251475’ 5

27.71 27. 8, and(d ) Hdiy n{@ré’r aﬁﬂdcbﬁblpinpesabifnell sommdbsurtgjemnor@@z}&‘»

?QS 171116%%%1 ‘as decyl‘:i me% g.la%f4(7§)1n§jﬁ dé%ﬂ e@ﬂgr(&)ldchlgh moYeuPar

PCT/ USO6/Mtilghit olefins w1th monomers containing polagosubstituents, e.q.,

EXAMPLE ?éefni[r%aﬁerlj ?erlates or ml%ﬁahkgllstggﬁp%mié@mEéa%ﬁe ﬁdﬁy

above (lequiva was reac title conpound, fr
Prepar at i WE@W@%‘{HS‘SW@%@MW%%% (Bhegssyay Badf e%lze
equi val end s y4e34% Jaidfd@Eanks® and efEnpyakethayebl. &BéG@l&chosled in
N- net hyl mor pholine (1.5 equi va%\%ﬁr’lts) (0.2195m .) in dry DVWF (15m .) at
25C for 1hHe ERLLOWLRG | ¥rSnaRahenkad up essentially as described in
Exanpl e 20A and the producs2opsspurified 3,666a78P1ica gel colum using
3% (10% concentrated a n I‘OXI de 10 n t ol )-net hyl ene chl oride
as the eluant to give [n;% %E?} e‘ei{9 : ¥ GWfEEQSSQ 6ny., M+ 587.
CMR data ([err] (CDd [er$]§}9f565the t|t| e cdnpBand®0(1) tricyclic: (a)
CHerrl: mhe avovr&imbeds é}f a%e (PkoPHork4@dbbiibeFetéficd, hd48ifl. for
132.1/132. % 129. 9/ . ]5! 9/ 126 78.4/78.5. and (c) C 119.6.
140. 2/ 140'3361113%1%019%“&%40@/%2 7% 3 I%Pei’é%“‘i‘flsa 3, 154.6/154.8; (2)

Pi per azi ne: (aJ)h&H[zwdv]e-lllust&&&d (AfaCHiees] m&0. @AEh. znélpa'esent in
54. 3/ 54. 4 /3 9. d 101 as
50. 0 and{E‘&S %‘?‘g’e‘?‘gz iR %bgndétzu%%t 2 (% ﬁgeﬁépézé%é& % 8(qugtbl):

138. 4/ 1380 500_2% Wy webght, msual!mar@mm frymabout 0483%%gtorgbou 504

EXAVPLE %i%ht In most WRsYGN3E4A’8 they each contribute from about
PCT/ U896/ 41

[err] .1% to apput 40% MYoWEdaRE  f FBREEREHP & ri]té’ AESVE P% E&u?’v%i?enf)
(2.79.) WBKe NERCidtk Wddi tived dekerdbrdobeade i noraPiepaddedvéiErahple
17D, of 95/.10516 1. 9

equi vgl en‘f%)t\"/lpe u?ﬁl(l‘@lat( ééggﬁg{g qﬁ%‘\”/é%eﬁf gfl)’??ngr i&téd with a

N- et hy| nsupsbanhéally3 1nert,eqmrﬂa¢ths)11@@l¢87®§g3n-‘(<e 8 ﬁ’f‘t) 4R #SDVF

(80m .) r bGaf ot 81 0l eRs msok bLefl Sﬂﬂﬁsmsnbednl n
Exanpl e %%\g&%i ]091 ‘ch ?omt%%rabﬁggggn T‘%é{:nleca cg unﬁaum ng g{llO%

concent r a2@d1itdve FARFANIE HYRIr g)peggrrﬁ% or§ cfﬁntel??et%% C§A (?e”h fhe
el uant togiluenfkVeerleridd |t coepeimaboveel dThhs@g:qncMht:ﬁa?l-?es usuaSIFP

h I
s di ssof YBRET RS 18PTBE bl O 0SS, S ERo () CRoeent e AP ed - uPT ot P

acid in dioxane (30m .) was added and the reaction was run and worked
up as descri bed in Exanpl e 20B. The product was chromatographed on a
silica gel col um usi ng 6-8% 10% concentrat ed anmoni um hydroxi de i.n

nmet hanol ) - met hyl ene chloride as the eluant to give the title conpound. 20
Yield: 0.7175g., M+ 577. CVR data ([err] (CDCl[err])) for the

title conpound: (1) tricyclic: (a) CH2: 29.9130.0, 30.1130.2, (b) CH
146 6/ 146 7, 140.71140.8. 132.1/132.2. 125.8/125.9, 129.9/ 130. 0, 78. 6

A A PN 1 A A PN o~ A AN N A A AN = P — AN A -— A PN A ~ A PNSS ST oA NS



3% 10% concentrat ed amoni um hydr oxi de i n net hanol) - net hyl ene chl ori de
as the eluant to give the title conpound. Yield: 0.4926g., WMH 15 620.
CVR data ([err] (CDCl[err])) for the tile conpound: (1) tricyclic: (a)

CH err]: 29.9/30.0, 30.1, (b) CH 146.6/146.7, 140.7/140.8,
132. 1/ 132. 2, 125.8/125.9, 130.0, 7826, and (c) C 119.5/119.6, 140.3.
133.8, 134. 8 136. 2/ 136.4, 154.9/155.0; (2) piperazine: (a) CHerr]:

58. 1/ 58. 2thi®) inyeekipn apd mgyocoptaing) iy soditiors, ope PBMgyesother
36.2, 67.8487t9(69. 6hafbvth aifd  the (ChrE€H &9. 7deae&1b%)a pi ReF8Zh&Bove.

N- subst tyent 43. 9/ 44, 0, 8/ 40, 9
43,9/ Z4I oS S"@@eq r‘)(‘B}°{’:ﬁrrr§§h5 asntPic) 283, 1%?’ 5,0r 50% 185 %/]?g@fg may be

EXAMPLE 4éan12]50ye65TEP A [err To a suspensi on
of Tent agel ] Ll R Ra : [@Py (189,
0. 28 mmol ( o %ng?ﬁ%%églit ?@ cﬁo DC pml&hls n%af' (ﬁrea]étgl on

vessel vvals ‘élﬁ'é’da'ﬂe@br%#b?hy?¥9m81ﬁ$trldb Gl cf%%iﬂwmg Tablesi\p The

9?621478 lubrlcatln? compositions are prepared:’g{_}/ b’Sﬁ\B@h@ﬁé7£he specified

0 509, ingredifts r Ind Dl anal Ty it mor et At By i Ad e g Red

t hen awslreds Wwahd OCM 64 Rubfiitchtdndg Wilsde3ityl@®arinake thSTebtal[ 2oo]

h O
e (R PEn TS e R SR b kg oBH D) M MtReaRd, "
0.40g, unles® infiaatedoptherpdse; upyef amousits THe chanicakspresentached
wi th diie (1Z é{gr?) 10Th§£EPf<§c (fxampl[éer ah a ?dltlve Jgﬁpfgéﬁ.ﬂg( 90@8

nmol theoretl caI is su;;r)‘&n eacte

1- N FMOC- QlﬂBOE?%?‘p@FaiP ebi_’ yed as @ (eergl, Prcﬁ‘h’rﬂes PHRY . W‘I’—N’PF(?le
mol , 0. 43gemBesl N, Pﬂh@sleseﬂéﬁpyabrvyf@rpﬁ&elr&ed 30241mlstr9t299 p@rﬁas&;
The resin_shook él' roomterrpq__rat n washe

bt (xR e e it TR 0% it bhe . 5BRPer O N SR AR RERE LPR! o

reagents in a second coupling cycle of 16h. The resin was then washed
W th mﬁéa,ﬁ%ﬂg%i-vie”] The resin (0.28 muol theoretical
| oadi nQ) ce with DMF (10 nL) and was then treated with a
30% sol uti on dbulpFibeatimgeoih compoRitions aare bxspared cbyrihlendipgninto

te”ﬁef alt Lgemﬁﬁ%%r@ﬁ_%m yﬁ%ds%?cﬁk 1. 411\%5 oehephyagedtidh 9%{1%94;8? ' a
gECEI_/ 3286/éﬂiy§§sobut f (M, ( 17)60% substrtltt)dtePOG_succinjg-Eym érl;.Lde and
[err] ethylené' hpolgamtiine). 28 4mwlof heal et £aéal Daéimg)\lm wﬁcﬁdedfl n

n.). and treate S)-(+ er net hq henyl acetic. acid
M PR 808 Y BebPlate) s TR OBIRILASE Gt s
N, N-di | scmrnmanet ho}iahkyré (leltlophombbrlczggm@sw fl.)7.8¥Thec ¥ es¢alshonk
at room t&%%?%éﬁe ﬁ@éai—%@ﬂ&' 12) yBsy 1 heh Nasbed Y b O {4 én&03 ”’:r%

STEP F: err The resi'n, (0.28, mol theoretical |oading)
was treat¥d e nlis Proa‘é%?-ﬁt?%nt}é%sTFW’?Htm(10 n) at room
tenperature for 1h.Ed&pl€Si N wWas ProdhsenorasRedpneth DCM (2 x 10 nmL) and
met hanol (3 x 10 rrL) nd then treateg with a 20% sol ution of
triethylamne in nethanol (10 nmL) for 30 mn. The resin was then washed
with nethanol (2 x 10Inm) and DCM (4 x 1% 10nl). WD 96/ 31478
PCT/ US96/ 04172 ITT. 10 - 107- STEP G

[err] The resin (0.28 mol theoretical |oading) was suspended in
DVA (10 nmL) in alY¥ound-bottomed fladk and treated with [err]

(1.12 mol, 0.38g). fyom Preparative Exapple 40 of WO 95/10516, and
1.2,2,6, 6- pentarret hy|Pl peridine (1.12 w;gl 0.17g, 0.20nL). The resin

was stirred gently att 45C for 16h and then filtered and washed with
DCM (5 x 10 nL), DWF (3 x 10 nm.) and nethanol (3 x 10 nmL). 10 STEP H:

[err] Examples | N¢rf&sin (0.28 nml theoretical |oading) was washed from
t he to a 25 nL round-bottoned flask with methanol (10
m.) and pHetlr icaingve B alcqupeyidnienseddmilagr 59, FhespesPh wbbe
filtered ghfecaddliNgsBaadmpibl tdappbpiBed 10 M) maAErBEMJid Xodfestdck The

sol vent

adding thereto 1.41% of the reaction product of a polyisobutenyl



WD 96/ 31478 PCT/ US96/ 04172

- 108- and washi ngs are conbi ned and evaporated to dryness in vacuo

gi vi ng conmpound H. By enpl oying the processes descri bed above, as
wel |l as the processes described in WD 94/08051, as exenplified in
Exanpl e 40, 5 conpounds of the fornula3err] wer e prepared

wher ei n R{err] and Rl err] are defined in Table 3 bel ow
[err] M, = W90p BubeLituted succinic anliydride and ethylene

PCT/ US96/196‘i—17§mine, 0.61% of sulfurized Die‘ls]-Qa'de_r adduct of butadiene
[err] React the product of Preparative Exa follown

e 2
the proccil Putybasyiaies 1 -65%0h & UBE S o BIHEY BEARRTY. SEaAkEAnd
56A(i) 5 ditrRisphosiibeie] &bfiaer] 1( %L of BaAAdidnl )owsxbased (metal ratio

I(Dgr/e[fs]gg}%fl%b%;{]ééﬁégégséffcrn]&é :\;’1\8{3 and 3.3% gil%geg.{s{g&é%ﬁ%rr'%%\ac%% a

flask. Thef relatsi bmvenkione was stirred at roomtenperature for about
three hours. Al thgysabyents wer epfgRMedoeNERakBiavap. HA (IN) was
added to di ssol ve the_product and e resulting solution was washed
with hexanes. The soY&fion was strippedlaomn on a rotovap and 5 then HC
(1IN) was added and vherresulting solutioa was hyophilized to yield the
title conpound (58A«ii%). Mass Spec.: Nﬁg 1 = 480. The conpounds
in Tabl es 4-7 bel ow exhi bited biol ogical“activity at concentrations
bel ow about 10M using ¥n in vitro assayl#easuring the i nhi bition of
FPT. Under th t I d; er s rg.ai : u

W thin the sconsor Fhe TRVSRETSR MAE koSt SolRiAdri e Ak gRreeuieg

i s bel i evitkefemred yenkashmates whltl dlexRioni Peadindgrsteptethatdi YaEiaus

test protfecdlfiEEionaBherebe! (all GRrERMeNGppshairti tdRltWde skilled in
[err] did qgt exhi bit act%yltg at the congentrat ons jested.

15 .
EXAMPLES 8% Aft upon readipg bhe sReqif 1¢atigp my Theretore, 1t\y$qkP3Razg
PCT/ US96/iMdaPstood that the invention disclosedlherein is intended to

cover such modifications that fall within the scope of the
appended claims.



[err] \F*prepared, by procedure's simlar to those in Exanple

40 Wnerb'mm Rl err] are defined in Table 4 below. In Table 4

t he nunb ﬂ ”Bmurm for Rlerr] refer to the formula nunbers of the
Rlerr] groups éxerrp f 5 above. In Table 4, Rerr] is.-

(i.e., fornmula (84.0)). The nunbers in 33 the Rerr] col

| nmr cSHEETIMAS BEEN
formul a nunbers of the R65 groups exenplified above. I ablﬁpﬂAcEme
colum | abel ed "EX" refers to the exanpl e numnber.

TABLE 4 whatPAs clRiefdd is: Rl err] EX Rlerr] R[err] EX R[err]

R err] ( err rr )

201.0 (S)- Is8 ’]oerﬂ‘lﬁ? o°°%5a“(’§g‘§ J’g’liﬂlryi‘}er conpPi8ihk units® ]
60 202derived (from 202.0 103.0 62 202.0 104.0 63 202.0
105.0 64 20 1 2 166, $F 213210 achf1atD2. 0
502. 0 68 202. A?57Q%'09n a@%ut %@289 éﬁZuQ 75% e1 5 S 16?% a71§1 a2 > b
136. o estpr mopgmeys fertelnmg fzey é t?o%l cFal7‘a°n az‘%%‘“% hihe alkY 75
203. %%le ;76 203.0 105.0 77 203 0 106.0 203. 0 - 79
203. 0

33 2030 124% TrOmgbouk3sy tq gyt 89%%310%0@88*1?4%%1@%9%%@%%°

152.0 est®? mopodelrs ¢68t8in88g fPOB. T2 tkb4keutsg4 capBop abems in theyp

203. o 1 0 160 o 92  203.0 161.0 94 204. 0
101. 0 %@&4%1"6’2%’% 204.0 103.0 97 204.0 _104.0

204.0 105.0 (€) 99fron2@abomt 1306 %0to18houp0a0y bypyeighpiof Af. k?aiszfs qne
102 204 3¢y rp corfthi ﬁi’%omorl&Qelg sé@éct8@4f90ﬂ|3@hﬁ groupl @onsik thg
137.0 106 2 152.0 7 . 204.0 154.0 \\DQ 96/ 31478

PCT/ U396p(§4172.ny1 substituted nitrogen 1ffteroq§811<‘201n%10ﬂ§af% I\iﬂ
205.0 1Q@iaQkylbhind8Ky1l 12Ackylatd 206ndmd2d, 0 N, NHia 20Ky laniskalkyills

206.0 101.0. 11 06. . . 208. . . 208. . 19
2060 12265 Vet ket ana BefeigRYs it dopddmsgll inet i (O
206.0 153 Oindepordiced ag53. gomonomers wikdy (A) 1and 0(Bl2er 4gr grafibed o
128 207, 0 2 10 1 2R88. &yL04.0
132 20800120 2T L85 I BRI n R s s oo el 0a e 0
136 208 proviped) thety t%SZQFailzse%lalSi?eOO%zos 0 137.0 139 208.0 157.0
140 209.0 1040 1l copfd rl%l‘ Rlalé21 WE&rdin Mnéned4@) gy ildds 0

145 2108 0] Youklo ool Bkl M e ) e

152 210.40 th4A 10 carksth &Xidhd i 3thed alKpl grouRd0.0 153.0 155 -

210.0 155.0. 15 2

Te0 121470 124 0 he PopukRE, f 5344 %2‘512%1’%%%2@"’6&5& (T Shmi 157 0
163 (S) froﬁoﬁmpuqa@% () -akoat 040% bgsweight ofpplfyliGrrylyty es . 0
167 }fiﬁfQom to Zlgal.%on atoms in t211>,7anyl group andZﬂﬂmﬁ) add:

(2% 0 15260% t106%b031112 ei1g7ht o(f lkyjl (aéar_ylaltf2 %?Zc%% ha(x%ng fﬁ%ﬂo
172 (R) - dl&b Qﬂb%n(ﬂan ae&&nso in e 4Ryl gB3uW. 175 (R) 157.0 176
(R- 161.0 1 o 17

147.0 178 250.0 T cci%ly’ﬁ?i o°561289“f80 2§'§e5e1124 ) 18% 22 'Q
101.0 1&@nt@@mmqromor@omq18315 osglectedsfgomighe group comsigtings o 2265"0

106.0 1 A5 .Wwhehin) edddd 0
(R 19%16 szzglgbﬁcyﬂegr?l&aﬂl@gl a?&gyihmﬂ(f@ dr a8 e apl

S
(o 0 g eI otun ogone951G,  119eRenIeRt Lo 500G o AR B o
136. 0 1¥arviab.dtonsS7.{ertdtsry ARl Hdryflamide, vinyl \mmmem&nd an

106, 0 Vi sypstittih Setslociid % mongner sprectsy frog fhly A

110.0 consisting of N-vinylpgmidzzmle, M7vinybopyrygdigingmepand N-q7
230.0 134 rgrl ?é%)rc?ﬁé)cgam 161.0 209 231.0 137.0 210 231.0 145.0
211 231. d' 157 EXAMPLES 211. 248

Conpounds of the fJFRful goPolymeryof claim 1, RaViREn& BUMBST n i RRRRISS
simlar thpidasesdt I‘wdEDg&ftpl &é@ln&emmnaﬁbatr}0500antlo%bxnmﬂ: w@, @I@Oramxﬂi in

Tabl e 5 hel I f
ﬁe ?orm_ﬁealovglfrﬁ?%f qf)?t‘g i"% e%%%%%%b%%’ﬁe%???gg ém&)a ove n T;§I 2r5t0
err]

(ORerr] (i.e., formula (86.0)). The nunbers in the
Rg et%@g to the formula nunbers of the R err] groups
gl . In Tabl e the colum | abel ed "EX" refers to the 10
exa mm EX Rerr] R err] EX R err] R err]
Rlerr] Rlerr]) (Rlerr])
(R[err]) 211 202.0 105.0 212 202.0 120.0 213 202.0 140.0

214 202.0 157.0 215 203.0 102.0 216 203.0 104.0 217 203.0

A PNIN N N A LN PN NS N AN A ~ NA PN PNINLSY N AN N PN NN N AN N NS A



258 120. 0 259 (R- 143.0 260 219.0 106.0 217.0
217. uﬂuna Hm ﬂ 15.0 262 221.0 146.0 263 222.0 108.0 264
222. 151.0 266 225.0 101.0 267 225.0 102.0
268 225 0° 1b 3 69 225 0 104.0 270 225.0 106.0 271 225.0
108.0 272 225.0 (R) 34

110.0 273 225. 112.0 274 225.0 124.0 275 225.0 136.0 276

225.0 141.0 ©77 Tz*z%.eopmr.ner ofg claim ol 1wbepein the7qlkyis acrylbate

280. 0 228 sif¥r Gnonomers comMi 96/ 31¥yB methacrylate esters.

PCT/ US96/ 0417 A . ey - 115- . 1
EXAMPLES 281- 288 pr°cesscgﬁﬁo%’ﬁ%l‘%a%+n? ReH5FREFR. CpREp{ning copolymey,, o
pr epar ed,cdypmisireyi urescsimg | Bn thoe thwssence Ex@rgpl frad, radisezl nimf eiatos

d fi Tabl
ol umn T or By oPE (Eeh by S b a0 b3y 8D fe{phBlof MRELE ddriifee
exenpl i fi%ﬁiﬂer MONRRAL S (Gentainding fremy L to 1EHPRFPPU(TFAREr iR *elpeealkyl

formul a (fodd,). The nunbers |nthe Rlerr] colum refer to the formula
nunbers of the R[e ie bove n Table 7 the col um
| abel ed "EX" r&fkr é’%‘a‘gtaﬁ?f%}b 2«=,\r’><’a Yl'ﬂglfﬁlht of a%(y Fel3te
R err] edPéer mdRcarar]s conRadmrijng frEx 12 R@erhrc]ut 24Rcarbpn atoms in the
(Rlerr]) . (R[err]) (Rlerr]) 281 202.0 102.0
282 202,05 I BEL" 05 0 157. 0 284 203.0 157.0 285 212.0

150.0 286 () foome (;ibout 0.1% to about 20% by weight of at leagly gne

287 221. rQLtrJ&ﬁerQ cglg@aln:gx?é HoRbfBef selected from the grou @M&@ﬁqg
289- 306 r@%sq%}ds of . the, formul a: coul d_be

o epar 64.0%  uPedMEE LTI (0L TRARD | PECEATES S eSTerSs  dhe-
f ol | owed d.'ivm]ﬂ{yéla’mﬂ[ﬁlﬁyhnd aldrgnaltear emépbheed, i n I\Tl',a\blcELaBl]Qeim\ind!aﬂlHﬁm e

the R[EP% VI od Betihetl R {80 HLSY el ol abiaeLer FELO, BUteL s o

(i.e., (&he)joal equals| a0ORC Op¥fiomdllyi,. ein tBE. pr)eseiﬁhe wfrtEerchaint he
Rl er r] C t he WO 96/ 31478
neT oo TS & Hgdit _116- forml a

nunbers of the R erfk Processs fexirrar bog sopiEropanTapnkatning copolymm

| abel ed "dompriad 8is dradtihEedtl 8 pulP8Erylate copolyméX comprising

L ey B P o oAb T vy v o st ey ks K

289 acrylate@ster monomers containing from 11£4. D1 carbon ato®90and

]2_(2);' 0 (B) from Zaéqzout 25% to abo;ugt:‘1 9%;% by weight 2cqflunlts derlvec%géngm

0
293 alkyl agpglate ester meonomers contaipgng from 12 tooghpout 24
217.0  carbon 1a5tonbs, from abougé&ﬁ@ to about zgggiy weight, bagdd &h
i42_0 polyacrylz'ag:-le copolynmer, 2)2?8 bC) a nitrogen containing ngnemeyr

298 selected@d&dh the group consisting of vinjD&ubstituted nitd99%yen

- 9. ). .
209. 0 heterocft%g:_}? dnonomers, Nl,:ig(j%alkylamlnoaﬁpyol acrylate mon%%r_%,

140. 0 N,N-dialkyolaminoalkyl acrylamide monomerg2mugl tertiary Japkyl 5

I'n sone %%‘-i%%ml':of’-rs | Cbﬁbﬁrhd(alinmlﬁﬁ | @ReOfe Sy kL pf(ﬂi%' nsE&énS&ﬁP@ﬁag
in vitro enz maassa%[ is determ ned clalthema ods scrlbedln

95/ 10516.° ER9 IS PHIINCBRE P ASLES)T i‘%l ’r"Ni’a’ca'&%‘s’ay are

det erm ned by g4.he rMdosisocessr obediitheWOoHs KI5 161la 6#T7| Gher rg] wherein
(geranyl e eras Vdd Q. € assa 10
tomor - st o b AmbETRRRCa et ok Bucva B o3 o dSkvidde
95110516.esters contanmrybr@r%sﬂaw Jtlh@an’nﬁrbuatﬁms din fthee AAKPF IRy -
transferase wag, ThASHIELDYoMRAMHdINGANSA IANSIHRS Pfard & IddildaEsy !
from . [[err] H fanmesyl pyrophosphate to biotinyl ated Ras-peptide (biotin-
15 KKSKRRCAMEXIEYdfEhe conditions described bel ow for each 96-wel |

plate to be tasted.The process Apfasspyimufier wherpriepathe ceasttiong D8 40

mVt Hepes, | th| ot 20 1M magnesi um chl ori de and
0.01 (v/ \?)"%“g&?a"} Hohe abEqngE © Y ‘%e“t“ nt. WO 96/ 31478
PCT7TUS96/ 04172 el ‘ A
SPATHis Shewt Haé BésndRepiacedi ity assay) bead suspension i g

consq “IHHHI of Streptavidin SPA beads (Aner sha]
suspe of PBS (phosphate buffered saline)s - i
rior tOo running the assay a stop solution is prepared con3|st|ng of 480
[err]L 5 of the SPA bead suspension m xed with 6720 [err]L of a solution
con5| stl ng of 250 n1VI EDTA (pH 8.0) and O. 5% Bow ne Seri um AI bum n

— 4 NN NN NA 7 S s




Usi ng the—above procedures the folow ng results were obtained: Conpound

FPR Cell Gowh Inhibition | nhi bition
OLI!“II' I’Tmm Hy Test ed IC[err] in[err]M Inhibition of
Turmr RAS IClerr] in [err]M

I err] |n[err]M %ocessing IClerr] in [err]M
IC[err] in[err]M errLln[err I]MEX 1

[err] 100 EX 2@.2.St §heB progess - of @)&a@n B ephereing e jpegxtign takes
1505 0 place dn g diluent®0 1>SEXEX231 110X 32-Co
0-03.10 Ex 3313 The 'pgagesey X adlein Bowengiex U POIVACTYigts 10

0. 01-10 backbohebis one prepared 3 tstteetpr@sendéz @F B orgadlicl@iluent.3. 1
18 EX 38 Q e +hel EP
& P01 10 g, o brotess oF Trath B yhirehRiR pr%%ra”t%@?éﬁ%

0.01- 10 Belyacrylate). backbopx 4§nd the o sgbseguenrtq7grafting (areo gachg

10- 100 Eéo%@lucted 1@1 % R, 0.01-10 EX 54 0.01-10 EX 55
0.01-10 EX 5 0.01-10 EX 56A I.:L ln
96/ 31478 15. The nitrogen-containing copolymer Prepar%ﬂ‘?}égé'f}tﬁtl?z

-119 - process of dihg¥ et 01y qlEimMACEWNnd @ . conpositions fromthe

scceptabl ¢ carterdn sdariive 2ehikarasl: dlpnse i HHE bbpkr of
pr epar at icdrasini nclande gpalidarent . tabl ets, dispersble granules, capsules,

cachet s and supposiil | 8aitive 5 ORUERE S8R0 5@b|cqta%ﬂmisb%ﬁéﬁ@ihs%@f

from about 5 to ‘abou ercent active ingredient, Suitable solid

carri er s Sdlaeioviss isﬁlteﬁé‘ealr tfroé‘ ghe grOUHa@%%%%HE%r%rI%&%er%g‘He]s and

stearat e:sytrﬂ'_lrfetl%Jg@:[l haQt @S@p1hyl ook fielPowiiecssitaesensaandedaisyl es
can be used as solid

i.t abl e I d trat 10
For prepéﬁ%osaﬁﬁasr?ggllgg %EOI“OW%J‘HEISU " OE%I ﬁoggg%n %’3%: %]?éélfb
fatty aciathdylfeet iatesaitorl abcos dh:tuterlﬁmofcnemttlmeeedl; aR°Che active
| ngredi ent is %‘ SPehzed ﬁ‘&%ﬁl%eo LE%EU‘ &P @iasittﬂ r&bngwthP&HD'Erf‘é‘

hom)geneous m ture 1S oure O convenl ent Siz

al | oned 4 lawuit disd & mm;alsmlmqqnmp;mg essaﬂtcfmldlst SEnhrdnntzeatad

i ncl ude 3@\%{6%0 ghspensi ons and emul si ons an exanpl e may be
menti one ter or water-propylen col t|ons for arent ere‘?%
ns

i nj ecti on. The E%QV%rWBF§B5g3¥FO£ admy 1 nc‘I’ BESLB| &
for int rm&&xﬁnt is aathI&héItii&t bdl. s@lected frémrblselgmmaascmsmtmwmﬂbl e

for inhal atiaon rra ncI U whi ch
may be i F06HYI fa q'h e Onft ?r“é%‘éﬁ%"gca Iy ggg eérégg{‘l ér, such
as an inert cczq:l.r eglsl'ead mltlve concentra\tgoofn@ﬂgggd 1§r €O i imgr from

pr epar at i.gng, yMiseh +3f %Ho%tte%@sdb&owéﬁght ofC@&ﬂ@t REr ShOTttom bone 158,
to Ilquu?form L;)aratlons or eithef oral or par ent er al

adni ni st it |f=\3-’r?u’05 & UL IR RE i hbIURRE sol ut| ons, suspensi ons and

emul si ons. 21. A 1ub¥hea&qmi@oumd5c@ﬁpéétetime:mmsrmg al s@jbe amount

del i ver abl er.ma | The_tran CQMQ 0 t

f or m of a'fga"ﬁ’%, oi r}sg]ﬁbo’% a}/‘a]e?%s%fsg%%gﬁgggér?ul si o%léégn 8g?lllebe°q%|<§t uded

ina transicte:rqgadnﬁﬂonttmimin@fcwmlmr|o<foamYe®e¢v©frCl§/pTéSa% anpd 15.

conventi onal 'déb bquc%almﬁﬁg o0il EYhPEsSFrion of claJ.m ZErﬁlfléf‘ébhytﬁ@e
mnis ere y f I

conmpound is a

Preferab har n%feut caI
pr epar at iodn jaf |quafd6$‘1ag‘elﬁ’r<29%ty compyipeg @ HorHre h‘ef d$
subdi vi deghd MyhtHutiglasess containing 35 appropriate quantities of the
active corrponent }% an el e%tl Xglran urﬁereln monon%(i@ %\Z\S 5“8 gﬁ?lél‘?&]

pur pose.
PCT/ US96/4El 7Pree rad1ca1 1n1t1ator are first combined-to form a fimme

quantity af cﬁqﬁgg[ gggg Ifr}é,q, %5u@0§§9ot;opr ali e BRY Sald PPrst

varied or "a rom nor e preferabl;i1 rom
cha

about 1 ﬁglxt@%ogsn@lxéé‘cdﬂdﬂhga?g??ﬁétpw(ﬂﬁ arhepphtendegn charge of
The act U%orﬁ@&é&g ”Ebofggmr@%é&ﬂ@rnh@&ud:@ehdlalﬁgnkjpéalaheeCSnd eqmtzef@nt S

N

Det er mi nAMoht ﬂbﬁsd FOR 1S Wihlh the
skill of the art Generally, treatnent is initiated with snaller dosages
whi ch are less than the opti mum dose of the conpound. Thereafter, the
dosage is increased by small increments until the optinmm effect under
the 10 circunstances is reached. For convenience, the total daily dosage
may be divided and admi nistered in portions during the day if desired.
The amount and frequency of admi nistration of the conpounds of t he

| nvent| on and the phar ITB.CEUtI caI I y accept abl e sal ts ther eof WI I I be

N 1 b - . . I T



-122 - ' MEED | S: 1. A conpound of the fornula

b o MM e com v of ) S
C L

Zis Nol% m SWi*s CH CHerr], 0 or S, wherein the dotted line to W
represents a doubl e bond which is prieeent when Wis CH, 10 Xis
C, CHor N wherein the dotted |ine connecting Xto the tricyclic ring

system r peewabesialdoabe harlirl We BAinsapneseactipartomparature and Hager ]

is sel ectgdafiQMy first mixthre GHMRSHoRérs NEaf Or (B) a: ana iharihtbs i@

gl) s;l glr gggdlggelra%gt ]d:&emher eomfea'x.ctlon is cor?tlnuge P compmeeglognrml a 123- Lerr]

[err] wherein W A and B are as defined above; : 4) a group
of the formul a: [err] 5 5) a group of the formul a: [err]
wherein R80 is selected fromHor -C(OORerr] wherein Rerr] is a
Cerr]-Cerr] alkyl group, and Rlerr] is a (Jerr]-Cerr] al koxy group;
and 6) a group of the formula: [err] wher ei n: :
(a) Tis selected from [err] [err] or a single bond; (b)
xi1s 01,2,3,4,5 or 6; 15 (c) each Rerr] and each Rerr] is
i ndependently sel ected fromH, aryl, alkyl, al koxy, aralkyl, am no,
al kyl am no, heterocyl oal kyl, -COOR[err], -NH(C(O))zRerr] (wherein z is
Oor 1), or -(CHJ[err]S(OnmRerr] (wherein wis 0, 1, 2 or 3, and mis
O, 1 or 2); or Rerr] and Rerr] taken together can represent
cycloal kyl, =N -Oalkyl, =0 or heterocycl oal kyiwith.the proviso that for
the 20 sane carbon, R err] is not selected from al koxy, am no, alkylam no
: - 124 -
-NH{C(O[err]Rerr] when R err] is selected from al koxy, am no, al kylam no
or -NHC(OJ[err]Rerr]; and with the proviso that when T is a single
bond; for the first carbon containing Rlerr] and Rlerr], Rerr] and
Rlerr] are not selected from al koxy, al kyl am no, amino or -NHR[err];
and 5 (d) Rerr] can represent H, alkyl, aryl, aryl oxy,
aryl thio, ar al koxy, aral kyl, heteroaryl or heterocycloal kyl;
Rlerr] represents H, alkyl, aryl or aral kyl; Rlerr] is Hor
Cerr]-Cerr] alkyl; Rlerr] is selected from H,
-C(OOR[err], -C(ONRerr]Rerr], (Jerr]-CJerr] alkyl, (err]-Cerr] 10
al kenyl, Cerr]-Cerr] alkynyl, substituted (CJerr]-Cferr])alkyl,

substi tuted (derr]-Cerr])al kenyl, substituted

(derr]-Cerr])al kynyl, wherein said substituted groups have one or
nore substituents selected from 1) aryl, arylal kyl,

het eroaryl al kyl , heteroaryl, heterocycl oal kyl, B-substituted aryl,
B-substituted aryl al kyl, B-substituted heteroarylal kyl, 15 B-substituted
het eroaryl or B-substituted heterocycl oal kyl, wherein B is sel ected
fromderr]-Cerr] alkyl, -(CHerr])[err]ORerr],

-(CH err])[err]NR err]R err] and hal o; 2) derr]-(err]
cycl oal kyl ; 3) -ORerr], 4) -SH or
-S(O[err]Rerr]; 20 5) -NR[err]Rerr]; 6)
-N(Rlerr])-C(OQRerr]; 7) -N(Rerr]) AONRerr]Rerr];
8 -OC(ONRerr]Rerr]; 9) -OC(OORerr]; 25

10) -Serr]NRerr]Rerr]; 11) -N(Rlerr])-SOerr]-Rerr];
12) -C(ONRerr]Rerr]; 13) -C(OOR[err]; and

provi ded where Rlerr] is D, Rerr] is not H and where R[e1rr] is D and
Rlerr] is (Jerr]-Cerr] 30 alkyl, the substituents on said alkyl group are

not substituents 3), 4), 5), 9), or 13); Dis -C(O-CHerr]-Rerr],
-C(O-ORerr] or -C(O-NHRerr], wherein Rerr] is pyridyl, pyridyl
N- oxi de, [err] or a piperidinyl group of the formula

[err] wherein R err] represents H derr]-(ferr] al kyl, hal oal kyl or
-C(O-Rerr] wherein Rerr] is err]-Cerr] alkyl, Cerr]-Cerr] al koxy or
-NH(R[err]) wherein Rlerr] is Hor alkyl, or the group - C(O-Rerr]
represents an acyl radical of a naturally occurring am no acid;

Rlerr], Rerr] and Rl err] are independently selected fromH (err]-(err]
al kyl, (err]-Cferr]) cycloal kyl, aryl, arylalkyl, heteroaryl,

het er oaryl al kyl , heterocycl oal kyl, substituted (Cerr]-Clerr]) alkyl,
substituted (Clerr]-Cerr])cycloal kyl, substituted aryl, substituted

aryl al kyl, substituted heteroaryl, substituted heteroaryl al kyl or
substituted heterocycl oal kyl, wherein said substituted groups have one or
nore substituents selected from Cerr]-Cerr] al koxy, aralkyl,

het eroaryl al kyl, -NO2, Cerr]-(err]-al koxyal koxy, C[err] C[err]

o T .



optionally, when Rerr] and Rl err] are bound to the sane nitrogen, R err]
and Rlerr] together with the nitraogenitowhich they are bound, forma 5 to
7 menbered heterocycl oal kyl ring which optionally contains O, NR[err], or

S(O[err] whereint is 0, 1 or 2; Rlerr] and Rlerr] are

i ndependently H, Cerr]-Cerr] alkyl or3arylal kyl; Rerr] is
Cerr]-Cerr] alkyl, aryl or arylal kyl; n=20, 1,2, 3 or 4; and

t =0, 1 or 2; wherein, unless otherw se indicated;, alkyl represents Cerr]
to (Jerr] alkyl, aryl ABSTRACIDIOFS @HE DIsandsURE Clerr] aryl, aral kyl

represents (Cferr]-Clerr])ar((err]-Clerr])al kyl, cycloal kyl represents
Cerr] to Jerr] cycloal kyl, heterocycloal kyl represents Cerr] to (err]
het er ocy @ITalEeyl , mmﬁmwnsqmeammv@mj F@RC[TeUEl_’rI%TEN@arQﬂ[L or

pharmaceutical |y ac¥ROGBITIANE ts t hereof. . The conpound of
Caim1l whereln Rerr]: (a) Tis selectedfrom c(O-, -Sderr],

or -C(O-CO - (b) xis 0, 1 or 2 (c) R[err] and Rb
are i ndependem ly sl lqdléﬂs@m édfer, (ZandNH{ ok} [ epaiietrllaniyer eian z

0 d O
0 1, @Plg’r%“%%[as"ré’llalteo Ses BRted FIEPEERRRST Y  Brpearyy npp SV for | ©
d er r] 1keridatalneox pi lor céBpo eiehs and Rpepn]fltcallém to‘gb@ he%lsnﬁr%@éht

cycl oal kyj Eéﬁ%%, h?prO&g%in%[ g@s §T§§$€f&ﬁda§éomﬁ£90dén {ontH Mind 3)

substitute aryl oxy 6) arylthio;” (7) alkyl; (93)
het er oar ﬁopqlgomegqﬂommmwnqwé%@%mrl‘(q@) lé%stl tuted heterocycl oal kyl ;

or (11) substl(tth ek oo %3 to abou%?B%'HyR[r@itﬁﬂltlédeﬂi]«%ﬂI %d::rfyFIHBe(l)
-C(ONR[err ! ande?(fr%i subst.i t,ut ed_al kyl irel t he ubstlt

-C(O) NR[ & eﬂé[éﬂnrm containing, from 1t 5p LL; GARPRR 3 %’P%uﬂ%lﬁ%raﬁigﬂd
R err] arg&osgi-ected from (1) H (2) substltuted al kyl; (3) alkyl; (4)
cycl oal kyl ; O(B)hetferoa[a\g al k%'s%.rﬁgdalggn)tt ag% l%) &F%%Eibg\hazﬂ 1@*{4&% P

is substltute oun
group D eﬂtea‘remnorr@nss co@@@ynmpefrpmq.@rtpq abaytOR4OCREEPN] abpms in the
- O - eil{hR[err] is pyridyl, pyridyl N- oxi de, [err] a
plperldlny gr e formul a
-127-  wherei (r?)R[ é?’-”r‘]m s htld o epent) 288ekY) waiahE, ohatbal 35t AN
- O)NH(R[R[eflrﬂrdqlﬂf akdhtt i idg | ﬁonox@ﬁr sklif{:Féa] fabkxy ltheClearadp @cmslg[sbilkg)xy
or - er ei S ora y or_t I ou rl_
repr esent 1})3?51\3’,1}1 é’&i %[sﬁec ﬁ‘] Aa S ectuerrﬁcrf %né) gnonoqd&)s S
4. Thel icdrkydismd rofa Xityal m achrerrlertue R mondmess a grlbt}b-d;l@l]éﬁtmmmkyl
[err] acrylamide ilngﬁomers all;lgrtrértlary -alkyl acl%?.amldes, provided that
the total equals 100%. Processes for preparing the compositions,
additive concentrates and lubricating oil compositions are

described.



[err] . ,. : -130- 4'6[004(‘)'“‘] [err]

-13%- 7 5. The conpound of O aim.1 wherein Rerr] @ngroup sel ected
from - [err] 6. ‘The conpound of Clalm rein R2 is a
group of formul a [err] wherein R[err]gpls selected from

[err] : : , N . : o

Terr] dirggted to imprayingthesyseqsiiv %"Qﬂ@ﬂﬁf Séﬂt preaperiipsol @_Iubrlcatlng

CH[err (CH &Sr}lHJ %J.I Clerr]Herr]CHerr]-, CHerr]Q(CHerr])[err]-

CH err]S(CH err %‘ 1-, CHefr](CHerr])[err]-, n-

Clerr]Herr] QU CH Arfui'th{aleolnibct is@olprovid €prbtesses rfoﬂ Drieparihg ,sucﬁrﬁuﬂﬂ#dl.@bse
-C(OQerr] Hé err
ditives. .
5 Still another object is to provide additive concentrates containing the
novel multi-purpose lubricant additives of this invention.
Yet another object is to provide lubricants having improved dispersant
and viscosity properties. '
Other objects will in part be obvious in view of this dlsclosure and will in

.10 part appear hereinafter.

SUMMARY OF THE INVENTION

The present invention is directed to a polyacrylate ester, and more
15 -particularly a polymethacrylate ester based dispersant-viscosity improver for -
lubricating oil compositions. Specifically, the dispersant viscosity improvers of
this invention are nitrogen-containing copolymers comprising units derived from

(A) about 30% to about 60% by weight of alkyl acrylate ester
monomers containing from 1 to 11 carbon atomé in the alkyl group;

20 (B) about 40% to about 70% by weight of alkyl acrylate ester
monomers containing from 12 to about 24 carbon atoms in the alkyl group; and-

(C) about 0.5% to about 5% by weight of at least one nitrogen
containing monomer selected from the group consisting of vinyl substituted
nitrogen heterocyclic monomers, dialkylaminoalkyl acrylate monomers,

25 dialkylaminoalkyl acrylamide monomers and tertiary-alkyl abrylémides, provided
that the total equals 100%.

The present invention also relates to additive concentrates and
lubricating oil compositions containing the compositions of this invention and
processes for preparing the compositions.

30 | As used herein, the terms "acrylate” and “acrylamide” include the alkyl
acrylates and alkyl acrylamides, and especially, methacrylates and |
methacrylamides. B
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err -133- J  -. 7 The conpound of C gj erejn

[R[eE;{] mlmmmm\mmnm 1l a [err] whérein Rlerr] is select

- 135- 8. The conpound
of any of Clalms 1-7 wherein Ais select&d from Hor halo, Bis halo, and
Zis N 9. The conpound of Claim8 wherein Ais Hand Bis d, or
Ais Br and Bis d. ' 10. The conpound of Claim9 wherein Wis.
-CH err]. What is clulime® despound sel ected from

[err] 1. A nitrogen-containing dopolymer comprlsing units
derived from _ ' : '

(A) from about 30% to about 603 by weight of alkyl acrylate
ester monomers containing from 1 to 11 carbon atoms in the alkyl:
group; |

(B) from about 402 to about 70% by weight of alkyl acrylate
ester monomers contaihing from 12 to about 24 carbon atoms in the
alkyl group; and

(¢} from about 0.5%2 to about 5% by weight of at least one
nitrogen containing monomer ‘selected from the group consisting
of wvinyl substituted nitrogen heterocyclic monomers, N,N-
dialkylaminoalkyl acrylate monomers, N,N-dialkylaminoalkyl
acrylamide monomers and tertiary-alkyl acrylamides wherein (c)
is incorporated as a comonomer with (A) and (B) or is grafted
onto an alkyl acrylate copolymer derived from (A) and (B),
provided that the total equals 100%.

2, The copolymer of claim 1 wherein monomer (A) comprises
from at least 5% by weight of alkyl acrylate esters having from
4 to 11 carbon atoms in the alkyl group. ;

. 3. The copolymer of claim 1 wherein monomer (A) comprises
from about 10% to about 40% by weight of alkyl acrylate esters
having from 1 to 4 carbon.atoms in the alkyl group and from about
60% to about 90% by weight of alkyl acrylate esters having from
9 to 11 carbon atoms in the alkyl group.

4, The copolymer of claim 1 wherein +the nitrogen
containing monomer is selected from the group consisting of an
N,N-dialkylaminoalkyl acrylamide or acrylate wherein each alkyl
or aminoalkyl group contains, independently, from 1 to about 8
carbon atoms, tertiary butyl acrylamide, vinyl pyridine, and an
N-vinyl substituted heterocyclic monomer selected from the group
consisting of N-vinyl imidazole, N-vinyl pyrrolidinone and N-
vinyl caprolactam. i

5. The copolymer of claim 1 havihg a number average
molecular weight ranging from about 10,000 to about 300,000 and
polydispersity values ranging from about 1.5 to about 5.

REPLACEMENT SHEFT | |
' ' ) AblocqF—
18 OCT 20007 | 1gl s lae




-136- [err] - -137- | [err] Exanpl e 39, Step

vvherel n fo“mmmwmmjm&agrﬁ angrR[aeff]nglrJQ? OEX;PT& feor'mJI a: [err]

[err] € -438t [serr] -139- ferr] - 12. A use
of an effective amount of a conpound of glaim1l in a preparation of a
nmedi canent for inhibiting the abnormal growth of cells. 13. The

use of O aim 1g whergien é&t?ol%lézs bphbbhifad 1ahdneinn ek | allexpr assivbhgtean
activated ras onco

th [
i nhi bi t ed®§F&%p E‘%@‘Sﬁ cct%r:‘s&lallg‘y& ﬁ“r?%sngaacﬁfger %elf%s]@eé@glrg: 3 I eﬁkngn aS
tunor cells, t rryr oi & pobtessl for tpnapammq e, nh?@mﬂﬂré'ﬁhfbiﬂ%ﬁﬁp%&“%'
epi der nal ﬁ%ﬁ%@l@%ﬁ% tﬂ%’cl |15y 'é?llea?ﬂ%r st IgIORR ftr%@ﬁraag.lchi thEQhQBr

‘tunors ce e use o alm 12 whergein the i,bitio

the abnormal griéWit h £57om: @bowto3e% 8 BYORRO0ZN PYi e I b Ok va%géy cﬁyg?g
transf er aggter monomek® cohft@inddgofromalntd?21 whexebhon tthDmS]h.lrbrthleOﬁlleOf
tunor cells wherein the Ras protein is activated as a result of oncogenic
nut ati on Fr%Y®es other than the Ras gene. A phar.naceuti cal
conposi tion for(Bnhifsicm adpote 4B nbe AP FREN by WEé‘EFE %r?dr’w% ﬁgrg,],ate

effective e%@é‘inhoﬂfon{é(i@eﬁﬂﬂa‘iﬁlﬁbafﬁbﬂ\ 19 t@EboW 2ancitbbnaatoms in the
phar maceutically acceptable carrier. 18. The conpound of Claim1
wher ei n R[ae&rlﬁl Y@M from - C(ONRerr]Rerr] or substituted
(Clerr]-d err])(Cmhefmim adeiut sQER ttoupbeugr obp Rrswekghbrofifte least one

substit Ue'}hst&f?l&{:t@&néé g Qokbser ] BéQéE:l:ed from thel rouﬁh@o@@m&lﬂm@ of

Claim1l wh err] Is selected from: -

- O(O) NR erdf] RIEMYL  GUisYiieyiad | miReadAn cﬂ%‘?‘?’i“@{ q rs. N,N-
subst i t Ut euh { Xy YA 3T al iy laitest | honenlet €] er N, NeddiaKydlaindmpialkyl

substit ut ed err‘i%g%‘gr re]r)saLF né’%rt%@xey ek P her5yRaL kEuL e&&&f&w thaee

one or R
-141- the total) equailgl 108%y| Apsilonaidyor okt yERe kKpresaBeERr Bar | chain

het'erocycl%ﬁf E’a éﬁl@Stltut ed aryl, B-substituted arylal kyl,
B-substitute

t yl al B- bstituted.het . t
het er ocycl oal kyqe e\r/\/(r)\‘g:Pé'q%’%ﬁ §°§e?’g%?€’ai'?$o%"éf"'gf’srf%?%%??fl%}r@%%ol%e%d
- (CH[ er r ] odhhet s ing -r@fteingd Xdrdra pNRpaveFRydate appohyher comprisirg (A)

| .
F[N?rR{ Lr S][ Saf_%rb%%@?‘ri}ﬁ%a a]oout 6023) by wé\{ﬂt‘?rcfﬂ lm%@éra%ﬁ’iﬁlad lirom alkdn 6)
-Sqerr] ngyiﬂ%rgqter monomers contfq(JFqJé}gr ]f)r%q 1ok ]1h[ l]>o cﬁ'c:oms and
8) -C(O M efrdiil @l 402 to about 702 by weight of units derived from

alkyl acrylate ester monomers containing from 12 to about 24
carbon atoms, from about 0.5%. to about 5%. by weight, based on-
polYacrylate copolymer, of (C) a nitrogen containing monomer
selected from the group consisting of vinyl substituted nitrogen
heterocydlic_ monomers, N,N-dialkylaminoalkyl acrylate monomers,
N,N-dialkylaminoalkyl acrylamide monomers and tertiary alkyl
acrylamides, provided that the total is 100%, said grafting
conducted in the presence of a free radical initiator.

_ 9. The process of either one of claims 7 and 8 wherein
monomer (A) comprises at least 5% by weight of alkyl acrylate
esters containing from 4 to 11 carbon atoms in the alkyl group.

10. The process of either one of claims 7 and 8 conducted

in an extruder.
11. The process of claim 10 wherein the reaction is

conducted in the absence of any diluent.
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