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-1NHIBITCRS OF PROTEI N FARNESYL%RANSFERASE 5 The present

““invention relates to conpounds/t hat can be used in the nedicinal

“field to treat, - prophyl actical Iy ,or otherw se, uncontrolled or
abnor nal proliferatipn of human tissues. Specifically, the 10
present invention relates to conpounds that inhibit the f ar nesyl
transferase enzyne, mhlch has been deternlned to activate ras
proteins olesulal B CQ ipds-as-phateihitie division and are inplicated
in cancer and resten05|s 15 BACKGROUND COF THE
| NVENTI ON Ras protein (or p2l) has been exanined extensi vely
because put ant for are founq in 20% of nost .t ynman, cancer
and great 8¢ "‘t"ﬁaﬁ'PrB%E/%t%? to.BPlsRuIgREeMPlex compaings. R!'SB'Q'BP% IRIYIIOS” B. |

Cel | 19Eﬁ|,n6%x]des with o-hy@okyketnesTand ®ttheluse sfithese molépgar compRZom-

10: unds a ngi%' ttoant ras proteins are deficient in the
capabl | | 99 ’H?r S o ﬁ Fegul ation that is present in 25 native ras,
and this deficiency is associated with t heir oncogenic action since

the abi | Abyiphésphtneraﬂ:@ésehave been de8EAbYd ifi ¢hd litdratirei aaphotoiniBatohs FoP Bkdrmplecd
by the nornal endogenous, regul atory cofactors. The r ecené di sc very

that t he EPrARS08TRYoR)S 2k Prapaiation id uae ofisoneg moggacylphqsphine oy 8#- (’J:é'bt ﬁ'ijent
on post - Hﬁ&%hggh@gﬁhne i)dees HP&’bféa%?thBQﬁhnﬁ@o@khﬁsJ are Rhowh fronM 98 Eitaht

Reny, has unvei | an inportant aspect of ras
funct i on5£18.009efhe prmraf&neanqwssw&wympsmne gkide photoinitiatersigdiscised,

I n addi tkgng ié)qwé?é“iﬁrthet §rlf‘at%?%2tfh@f 5§§’é‘i’|‘d{4‘?@c§{ 632 and  d'BoRBI58l70ad

cel lul ar prol ration t at ma to excessive expression
and/ or f Urisadyiphosphine oxide cnmppumsr@rg revesles, ey expawple, SUWR-AR6/1662: ul ar

restenos ig%layd roxy ketbiie BHfpolndL28 bhoBihitial 0 418 %ltgé,é}é?%ryﬁlsg%@b (U’é Patents

WO 97/ 44

- 2- 4,347 EM a4, 672,070 iand ih EFRAIIN02STiseI08e atSpmhmamnsmxwirés comprlsmg
bypass grafti ng,h endar t er ect ong and transl um nal

angi opl ageyiPhesPhierxidesansh ANy kgtones is deschheq, |fE’aQ’$9<5’P@evdﬁ@3 6 2259704

uncont rolol,%(éﬂ 3ol f neointiml 5 ti ssue, known as restenosis. The
bi ochem cal” causes o restenosis are poorly understood and numerqus
growt h factors and protooncogenes have been inplicated

- (Naftila 1.0 8 - i

| nvest . - 58S pyféectiyronlPihRa Hhactve c'slofegs. il phoraimitialor Sorigoyads
Sat oh T. whith cEn.be iModrporated readily i6td forméliatibns thab&8;td Be polyjerizéthe f act t hat
ras proteins are known to be involved in cell division processes
makes them a candidate for intervention in many - situations where
cel | s ar ¢t rtis\iow ingprfoand that Molddular compléx compotinde comprisihg garidus pHotoinitiator
i nhi bition of tant ras rel ated. cancer, bl ockade of ras dependant

. pr ocesseSCHRQUGFPOSSESS eB%PEWFﬂQS' to reduce or elinminate the inappropriate
tissue pPrObLIhGEb %r@ﬁﬁ@ﬁﬁcﬁﬁ@& %%Qul%?é&rﬁgf&'c%m ounds forﬂﬁgéihg‘é.r%nd bi2-

t hose i nstances eSSI f1on
exagger atosHisagylghesphine oxide corspquad vithanya-hydrosy ketone compound. Ras

functioning is dependent upon the nodification of the proteins in
d fe DI
ot hor merP angtechr Sohbibl EohBRTipe can bp pléiTad of sRAMRICT Y USRI KRS,

t r ans e nmethaedsoof gngwing chyskals, feneqmmpbeironrmbltmna or melt methods. iSaich erysyallization zed
in a cyt

i ager ednalyods erd knbwndaThe s wotfdF eRa ks aPo TR S8BRIE e simr 30

aL e Si gndbreekdn_)plagjrcgmnaw’ls Ermyoiopeﬂiaauﬂlmuwtalu@hemlstfry, mme;g_r?z 19&&\!9!1@@
that is r_cognize otei n ar nes ansferase is
consens u&"?@ﬁ her Rlew \28"#5( 1289 fo‘z'a‘ éweér edif:0 f|<é'z%m%a'{ hnoloi no

acids gy, Vorfvoamz-dsre Vetlag Qsith Wikl @ Soiss, M@W@qugm t wo Ilp0phl lic 35-
am no aci ds, and t he C-term nal residue The sul f hydry roup of

the cyst & Hie ¢ase;qfthe sution progessy the molecular comm-‘xg?f’ﬂmeé can be prgpared for
PCT/ US97/damle, by dissolving the two components (i.e. the acylphosphine oxide B¥mpound and

f ar nesyl pyrophosphate in a reaction that is catal yzed by protein
farnesyl transferase. Foll ow ng prenyl ation, the Ctermnal three
am no acids are cl eaved by an endopr ot ease and the newl y exposed

al pha- 5 car boxyl group of the prenylated cysteine is nethylated

by a nethyl transferase. The enzymati c processing of ras proteins
that begins with farnesyl ati on enabl es the protein to associate with
the cell nenbrane. Mut at i onal anal ysi s of oncogenic ras proteins

.1 ndi cate 10 that these post translatlonal rmdlflcatlons are -

S " r " o Y o, I T



15 " lacks the ability to stinulate cell proliferation (Hancock
J.F., et al., Cell, 1989;57:1617, Schafer WR., et al., Science,
1989 245: 379, : Casey P.J., Proc. Natl. Acad. Sci. USA, 1989; 86:8323).
Recently, protein farnesyl transferasesz( PFTs, 20 also referred to as
farnesyl proteintransferases (FPTs) have been identified and a
specific PFT fromrat brain was purified to honogeneity {Reiss Y.,
et al., Bioch. Soc. Trans., 1992;20:487-88). The enzyne was

char act etheze-tiydroxy ketone cotipaund)c with os withait heating lip appropdate solventsierisolvent

49k Da f d f
Catnl yﬁ. AR and préciptaing e ofeCiial comBieR cainpaunss vl fefra it B dcalfy d '

bacul ovi sdigestin whiohathe resulting €oimpiek eain?oenn@fs dthewdrepiubility onby eodlingethe Bo-
active form has al so been acconplished (Chen W-J., et al., 30 J.

Bi ol . ChBfien veyplowlyg: 9675) . In light of the foregoing, the

di scover y i RiMficid xS for exampld, 48 €bbIMIsAlticH'SIAAE RbmpbAentd WHicH Ras béerfédtlifated | Y
dependent on their post- transl ational processing provi des a neans of
cancer chabavelptvelphighhtempgratere, in a yegsaelbsubjent t@ﬂmﬁq»rm heppakeanditianing; yesy
The t

VO 97/ 44 §1§8\ll)¢ﬁr§ IoWet #rhPraitite. IhiRk¥ake %@ﬁu@eﬁfeﬂ%@%&%&be initiated by

- 4- rubbing emtheavalkef the\Messehifen gxamwpla.he addition of a far nesyl

group top S S

ot or ventt 5 aisBERAbREoR einbS A oRIoNeBhifboly 4G sdifbnt rom, 3 safiild solon
have ant Dtmeocmmpmemﬂ fqr exanm&aflay eNapBration, inewkiol case thelfegnation of the molecuRas

i nhi bitor i nhl biting farnesyl transferase, the enzyne
t hat anc%@%ﬁ?@‘%@?@é ins product of the ras gene to the cell
menbr ane Thihempm’awres used ingreperingrthe sautatd easlundnsterraﬂedendermgog Ithal\éd]vént gﬂal S

10 in ca cer IIs relies n the praotein bein

rerbr ane SOWEC TR AR B35, 0L L Foom 1STboraES oy 55 ol
wll st ay,cmgrg@_%@aﬁ osol and be unabl e to.transmt growh signals:
these facts are wel | - known inthe literature. 15 A

pept i domlmrptepannghhe)mcﬂecmar ¢amplex rompoands$ theatwo componerit® afe prederably erat hy|

ester B1Q 00 h en - i nhi Ri t . tunor h b
e T hordlovsRdn acold? st BFYS. PRRbyer, i igd RiSbR DMy tis EShndhe i
(C::gl on other mmalgﬂaggsrgowmo 531|2fhbﬁn ?: | t?ﬂfm IS c4ddig RXHen p%s_l?l_b, for e;car:[ﬁﬁle,
ncer urt her nore, [ ition of tunor
Grouth biorabe BLte TBiasH & SRfris molscula QBTG SATaPaHNS NSRS GPPORETS RHER
postt r ansn 8xdegsal processing in the tunor. O her ras farnesyl

transferase inhibitors have been shown o specifically prevent ras
processi 331 efMpicRpltolvent Ip pxeraring the malecular °°mpé%c%‘f‘P%'é’Nﬁ/\§ Q%d?fémérﬂ%? ng

the tranphgiciRd nﬂﬂﬁ@}idi’r&%f ®e componenf@irﬂﬁ’é Ig résent @ﬁ@bﬂiﬂ@@aﬂg Ebﬁable solvents
( Sepp- Lorenzing L. Cancer 55: 530 09).

| n anot hder 'ﬁhéiﬂiﬂf?re(‘SBhotP'"‘t'%ﬁo" gpmpopngs are Rl@dwatlcdwdrocarm% %h@@m?)
a ras fampag@nb, ﬁép’i&‘ﬁé %&?\% and lsometl fﬂﬁ‘lﬁbé 8f thggé gc?I@ed't?SAIQﬁEﬁsas?]ﬂﬁvﬁbv&&er is

sel ectively bl ock t unor In nude mce o ung
car ci nomihe use of argmatic W‘i"’&@arhgﬁ%tf@f(ﬁmm ydenajel tolueae. ete.n yet anot her

report, qﬁb'aﬂvﬁﬁ’lﬁ?@bﬁé {AldPBol8f aduifives, ?@l’ré@ﬁ?ﬁa ﬁ‘ﬁamount ro'i“:isé(f‘/a?(‘?r s tor

L- 744,832 caus unor regression sal |vafy carC|nonas
inras t r1a2g@famspemally 1-5 % Exempies af436h additives are ethyl acetate, methyl ethyl ke-

PCT/ US97}; - 5- m ce (Kohl et
al ., Nat uéxebs%é%tone 1!'nggyl 'i’%‘i““?é‘f‘%&%"" alcohols. Thus, ras farnesyl transferase
i nhi bi t orAlstheanseixabld istthe use of iotherqraia sol\ientsm‘ooéxampieémpapand cyclicaathgrs,

< wel 1 - 5100 RE BRAF Rnef Ao RARRRAIED i oreRboni Toci 20 “uhon several

mut at i ondt is mlsorpossibdetfogexaraplectouuse, palaesolvents, such Esmeethfl e'thylddetcmiu ahé to

oy ot rgeintite it eimb Bepter o e i w7 ods eabenlapeliod ApBova

nut at i onsn peeLform ou slseImanincliiee avaaer, fordxgmpYe as iedt®pe. In othert Werde] REgcled

difficult to determ ne which of these mut ati ons may be primarily
driving the gromh in a particul ar type of cancer. Thus, ras
farnesyl transferase inhibitors can have therapeutic utiIity in 15
tunmors not sol ely dependent on oncogenic fornms of ras for their
grow h. For exanple, it has been shown that various ras
FT-inhibitors. have antiproliferative effects in vivo against tunor
lines with either wld- type or nutant ras (Sepp-Lorenzino, supra.).
In 20 addition, there are several ras-related proteins that are

prenyl at ed. Prot ei ns such ‘as R— RasZ/TCZI are ras- rel at ed prot ei ns

N 1 o MY
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©6- - accumul ati on and proI | feration of vascul ar snooth

nmuscl e. 5 SUMMARY OF THE | NVENTI ON

The present invention provides corrpoundss havi ng the Formul a |

[err] 15 wherein Rlerr] is hydrogen or (Jerr]-Cferr] alkyl;

Rerr] is 20 [err] 25 nis Oor 1, Ais
-COR[err], -COJerr]Rerr] , -CONHR[err] , -CSRerr], CSORerr]"
- C( S) NHR[selveits pr@fjcedii fjeccaulse of @@ RieinrgrRizeotrppic, mixDBRMEh waterare aiso suit-
S -CNR[err]R err] Rlerr], Rerr] , and Rerr]' are
| ndependgmel y Jerr]-(err] alkyl, -(CH err]) mcycl oal kyl

- ( CH[ er r |Exanvepigd of atheBSuitable solvents(a@bib)oﬂmigelimlt patrgleum spirits withhah aromatics

h;gfgggﬂe?}ﬁ%{ 8; %l?Ql%Pé}q ‘]’/o ThesRé gcrxl%hts tigﬁdanr\llgi(eﬁ[fo J(amglﬁa tg%ga@db&gll y
P(CTC{—I EJS9 71@ﬁﬁ%scnbed above. Other exam Ies of suitable solvent mixtureg-are mixtards|of isooe-

- err m na

-(CH err]t %*ﬁ ‘(“Fﬂs?‘éy ogﬁeﬁtl’ s‘l%é‘lspt(‘n? % rW*}t?" agalready mentigngd-ghaveclof |

al kyl ;' exampleméthyPeth kétonk@nd watB{ err] is -0- phenyl - 0-benzyl, hal ogen,
Cerr]-Cerr k?’ hydr ogen, -O%err -Clerr] aIkyI
e

-NH err], hemqp{ll@nt]molwlgf £QRplexrystals are separated fom the solutlon judicigusly by
CC[ err] rhd&is'df c%%i&lelary s@E&faY lbn méa's‘ure 51 )i' ple hﬁaﬁbﬁ] i tHesolvents used are

err|-Cerr] err err

CH[ err ] Pdyigh-ppili arsp]vectaaftmn mmpeqqu]rse ofditiration Urg pnenc]pltatw@iequqrmplex

: g?[ereg);]r )'%‘3[1-&{ &kﬁ g{e{ ‘}'ﬁ ﬁé ELIVthr fodg?(%ﬁar ﬁ%)% thp ordTrR;lo malje it
-0- (CH em0]5$lb1ed9dmmd<W$tals( Ehl{aerys}@lsratgqubmaidsgyl dried at slightly elevated tempera-
B (() CI(—I[Cle_E (ra] gﬂgﬁ%ﬁ%ﬁ?@)&cﬁg Jf p\l%@ﬁrﬁ,lsihf%%gicuéar at 40-50°C ?E[de?l?‘i"'t -59 mbar. It may

I[D?:'rl' ; ]U897/a(|)s6° %e judicidl® t8 WadA 3 crystals in order to remove impurities. This | s done for exam-
rr
ple, using a solvent in which the crystals are of very low solublllty and whlch is miscible with

the mother liquor.

It is also possible, for example, to prepare the complex compound by adding the second
component directly in the course of the preparation of one component, prior to its isolation
and thus while it is still in solution, and to precipitate the complex compound by adding an

_ appropriate solvent. In the preparation of the acylphosphine oxide compound, for example,

~ the'’compound can be transferred after the oxidation step into an appropriate solvent, the -

o~-hydroxy ketone compound added, and the molecular complex compound precipitated.

It is also possible, for example, to obtain the novel molecular complex compounds by melt-
ing the ac_:ylphosphine oxide compounds and a-hydroxy ketone compounds and then slowly
| cooling the melt. In this case it is possible, for example, first to prepare the mixture of the
two components and then to melt the mixture, although each component can also be
melted individually and the compounds mixed in the melted state. The temperatures are
dependent on the melting points of the respective components and are, for example, from
about 100°C to 200°C. In some cases it is judicious to seed the melt with crystals of the

molecular complex compounds obtained from the solvent method. Such seeding is carried



R[err] Rlerr], and Rerr] are independently hydrogen, hal ogen, 10
OC[err] Cerr] alkyl, (Qerr]-Cerr] alkyl, -CN, -OPO[err]Herr],
-NH-C-Rerr], -CHerr]PdJerr]Herr], -0-phenyl, -Obenzyl, -NH err], 15
-NHR[err], -OQ(CHerr])yNRerr]Rerr]"’ ,4NRaR[err] -Clerr]-Cerr] alkyl,
-Caryl, -OH -CF[err], -NJerr], -COH, -COCerr]- C[err] al kyl, 20
-COaryl, -Nerr], -CFlerr]CF[err], -SO[err]Rerr], -SCIerr]NR[err]R[err]
- CHO, or -OCOCH3; and Rlerr], R[err] Rlerr], and R[err]
are i ndepehd@ne)dammq @ftet tle[melrt hasbkgn cogled to room tempeercH{ orelsy anhlaengltmg

?{gﬁg?p] m cyc?oa%l%?&m%mpﬁggg&ﬁa‘gd)nﬂr[ errl phar maceutical |y

accept ablMelsmetheds ebthix ldnd foripdeducing crystals are knawinl tpthedskiligd lwmbereaﬂd are de-
f mhod

Rlerr] T Sorya SGRREmeE it inehilS yBRRSHE of lnctRuiy copBldl: %of A8 121527,

hydr ogen \@rlagiéhere) Weinheim-NéwiYork (1983h WD 97/ 44350
ErC;{ grS?Z/ lggﬂszéqﬂhﬁg dhe melt; ﬁ@%&%dﬂm ¢poling the 553}1 fapidly, amorpho!gg rr(;:‘orlpft cg%gns
Rlerr] i sof tyglnedst molEERar tormplelcdhiiarinds Rosekambfe, [taf 085 e obRiindd. errdr]thelo

I's hydrogen or CH err I'n anot her preferred enbodi nent of the
conpounddgreparationgf i mglepular complex\gomppundsthe rapid cooling may prove to be in-

ggT/ US97/;08ei8ds, smcg7vy|2h sorﬂr@compouﬁds {hR'ibimation dQhe complexi®slow. In théGase of
PCT/ US97/rarid gpoling, moreover there is a greater probability of mixtures.forming between the sprg
provi ded jdyeednBumtana dnd\or Y chidBohéhtsl! @ I
It is also conceivable, for example, that polymorphous crystal forms of the molecular com-
plex compounds are formed, or, for example, crystals of molecular complex compounds
which contain “guest molecules”, for example solvent, depending on the crystallization
method. However, these mixtures are also suitable as initiators for photopolymerization.

The molecular complexes are in general associated by way of hydrogen bonds between the
H atoms of the OH group of the hydroxy ketone and the oxygen atom which is attached to
the P atom in the phosphine oxide compound.

Preference is given to molecular complex compounds in which the mono-, bis- or trisacyl-
' phosphine oxide compound is a compound of the formula |
0]
Hr;%—g—ﬁs (1) in which
RZ
R: and R independently of one another are C-Cysalkyl, Co-Cisalkyl interrupted by one or
more O atoms, phenyl-substituted C;-C,alkyl, C.-Cisalkenyl, phenyl which is unsubstituted
or is substituted from one to five times by halogen, hydroxyl, C;-Csalkyl and/or C;-Cgalkoxy,
naphthyl which is unsubstituted or substituted from one to five times by halogen, hydroxyl,
C,-Cgalkyl and/or C,-Csalkoxy, biphenyl which is unsubstituted or substituted from one to
five times by halogen, hydroxyl, C;-Csalkyl and/or C,-Cgalkoxy, or are C3-C.cycloalkyl, an
O-, 8- or N-containing 5- or 6-membered heterocyclic ring or a grdup CORg; or



[err] 10 wher ei n

Cerr]-(err] alkyl Rlerr] is -Obenzyl, -NH benzyl, or -Nbenzyl;

15 Rlerr] is hydrogen or nethyl; Rlerr] is hydrogen or nethyl;

Rlerr] is hydrogen, halogen, Cerr]- C[eog al kyl , -0-benzyl,

-OCClerr]-Cerr] alkyl, -CFerr], - ~(CH err])mpyridyl, or

phenyl; 20 Rerr], Rerr], R[err] and R err] are independently

hydr ogen, Cerr]- C[err] al kyI or -(CH2) m phenyl ; each m

is independently 0 to 3; Hé _d.r‘ [err] 25 Rerr],

R[err] a r nd.epedahly Y. Fo.df_‘.l'hh rogen '
err]r%[lgg?? ])rfbfodp Cerp]- C[er?r]h all_l(kyl 3-’NHR[err] or NHerr], and

the phar maceutical ly acceptabl e salts, eéters 35 am des, and

D 1 95 A e ar o g RS i S SEIRS TR SRR GHD ©

PCT/ USQ?/aOﬁ:E@étructure -12- | n anot her

01 ot noyie 8 CrCromion, GGGt Rttt ahf F””ﬂy@ph@pv%‘?ﬁ#mﬁhmh

[err] 1Gs unsubstntuté'bh@i’r sﬂb@tltuted fromXohé td\dur Bime8 by G\l I C}-Cgalkoxy, Rerr] is
-O benzyl, -CF[err], hydrogen, hal ogen err -C[err alk¥l,

15
pheny! , @@@WEP'PWH’{%WI%W orgs an O-, $- o N-conteining §-.arBaneinbategyheterocyclic” m
is 0Oto 3; and Rl is a phenyl, hydrogen, or (ferr]-Cferr] alkyl, and
t he an& maceut i g:aFtIy acceptabl e salts, esters, am des, 20
and prodrrd'@so PHB Al so provided are corrpounds haV| ng the
Formul a |V: ['i!rr] wherein 30 Xis NH, 0, or
N( CH3) ; . is -O benzyl CF3 hydrogen hal ogen, Clerr]-Cerr]
al kyl,  RaisCr- sa‘kV%)P'@f'y.' ﬂapmrvqpf@nwgﬁh or -O (CHerr]),-pyridyl:
R[err] a r 0 to 3; and
Vo 97 443’:’%‘ bﬂl’férnglllané G;-61.81kylbné] GlobeRylenb or cyclohexgig_l'll_?,usgw 0659
-13- X is Clenlkylene, Gpldralidanewhishisipterruptad enecorgnerertimasihy €l 1Sy,
acceptabl e salts, esters, amdes, and prodrugs t her eof .
I n anot her aspectjj the present invention provides 5 a pharmaceutically
accept abl'é“ﬁmrrpusi?ﬁ o®r t$az, or is Ci-Ceallsylpne whichds suhstititecby€l, FoCmPaalkoxy, | |
11, or 1V. Al so provided is a nethod of treating or
pr event| ng restendsis, the method conpri sing adm nistering to a

atient ] r I ; Vi r osis a
'Ito her apeurléeégaﬁyﬁ%?‘&g@ﬁ I&@-(%%%WI’, ﬁgbl%)yl-cdfc,%kag%—%ﬂﬁylﬁlﬁé roula |, 11,
11, or |®-Csalkyinaphthyl, phahyieC,HC alkosy, thaphthgl-Op Chalkbxyf Ci-CrealkaxydCc@atiexy t he
met hod con’p({/ors(wgoradm nistering to a pat| ent havi ng

_ Xls C4-Cgalkylene which is substituted by one or two radicals of the formula A

0
§_c-n
—p 3
P\ﬁ_ﬁ3 (A), or
o)
(CH,)
X is a group of the formula A;-Ag —(CHz)a_CH\ >c|-|-(c|-{2)b— (A1),
: (CH,),

_EX7 ®), —QO (Aa), —E:(B— (As),



cancer a therapeutically effective anount of a conpound 15 of Formul a
1, 11, 1Il, or IV Al so provided is a nethod of treating

psori asi s, t he net hod conprising adm nistering to a patient having
psoriasis a therapeutically effective agfunt of a conmpound of
Formula I, 11, IIl, or IV. 20 ' so provided is a nethod of
treating viral infection, the nmethod of conprising admnistering to
a patient having a viral infection a therapeutically

ef fective anmouy a conpound Focmula |, 1] or V. 25
In a nore pre @@ fli ment @ﬁ ce(y_\sy s I O—CHEHrT ega,) col on
cancer, breas pancreat SR |d cancer, or bl adder

cancer. In a nost preferred embodi rrent t he conpounds of
Formula 1, , or IV are 30

(S)-[1-[(4- Ben | ) - (phgmcﬁéafb yl
nmet hyl ) - car ba - 2- (33@% dazolNe-4 ylz) et hyT®)- where carbam c acid
benzyl ester; (S)-[1-[ 2-Benzyl oxy-ethyl carbanoyl ] -nmethyl]-[4-

chl or obe deldh I ] acid
benzy| es'&tzéh'd]b inabpHIRKy ofzowD 9?/“5&{%2%9 di1%and the 8LIVAtla antPt is a nurBd? #ohf3
PCT/ U597/t@35931ther d nor f being 0, or -14- ' (S)-

[ 1- (4- Benzyl oxy- benzyl (2- phenyl - propyl -

car banoy P 5 Rarenm 1C "é?aq;%’!a sz ot ( Hﬂ%&&h’k—j yloy is phenylene shigh is car bani ¢
acid benzyl ester; (S)-(1-[(4-Benzyl oxy-benzyl)-((2, 2-di phenyl -
5 et Imyl‘smbﬂtihmeﬂ)gﬂ yubstituted frons anb tmthyé4 tideg byiCl, R, CazixatiyKand/or Ci-Caalkoxy,
yl)-ethyll-carbam c acid benzyl ester;

GHEL e i Ty S

nmet hyl ] - pr opi onam de;
| - Bi phenyl - 4-yl net hyl - [(2 nmet hyl - 2 phenyl

propyl car banoyl ) - met hyl ] - car barmyl azol e- R
ka0l wo GEL-ox v
15

propyl car bam)yl ) - met hyI | - car banoyl ) -B- (1 H i nfedazol e-
4-yl)-ethyll-carbam c acid benzyl ester;

(S)-[1-((4-Benzy, - benzyl) - {[2(2f|uoro-

phenyl) - et hyl caa/r@%yl ] - met-hyl ) -car Bam)yl )-2- (I H

i m dazol e- 4- gHy~ enAylcHy c bani-eH.aikr§—Besty| (Bs) er ;
(S)-[1-{(4-Benzyl oxy-benzyl)-[(2- pyeHgHpA 2-yl - 20

et hyl car banoyl ) - met hyl ] - car banoyl ) - 2- (1 H i m dazol e-

4-yl) - et Yis]a singlb hond, GIB§RIo, A 2BE, -NRE-¢FSO.-, -(CH,),- or -CH=CH-;
(S)-[1-((A.Benzyl - yl)-([2-(2-brono-phenyl) -

et hyl car f&’ﬁiﬁ%“f‘%ﬁgmﬂbﬁéar bamoyl ) - 2- (| H-i ni dazol e- 4-

yl ) --et hyldis©ot®m c aci d benzyl ester;

eyl oar BT GIIOR BT A Lkt Hf. i dazol e-
4-yl)-et nghéCc-@néjwrbCpbmy& benzyl ester;

SRR S AR o R ——

| m dazol éowéﬁlyleﬁ'hyélbhé@r bam c acid benzyl ester;

ERETES o T

i m dazol @y4s Mydro rhtyﬂd;rgﬁ"@argng aci d benzyl ester;

(S)-[1-((4-Benzyl oxy-benzyl’) - [ (2- phenyl - 35

but yl car Bhedsyve [qgéf'hWPlhyb%!r%BﬂDyl )-2- (1Hi mi dazol e-
4-yl)-ethyl]-carbam c acid benzyl ester; WD 97/ 44350

'PCT/ US97/ 06591 i ] -15-

(S) - N- (4 Bnaajkybggn befinganorbranched and is: éorexample, methyl, ethyl, propyl, isopropyl,
2- ( 3- phe g2, - <

o1 opyl car%\tl)lgl tﬁ% i bect FP]JtQE%eOA\';bE)J% rﬁ%gg{ﬂ%opentyl, hexyl, heptyl, octyl, nonyl, decyl,
(S)-[1-((4-Fluoro-benzyl)-[(2-phenyl-propyl- 5

car banoyl ) - met hyl ] - car banoyl ) - 2- (1H i mi dazol e- 4- yl)-ethyl]-carbamc
acid benzyl ester;

(S)-(2-(1H I m dazol e-4-yl)-1-{(4- et hyl -benzyl) -

[ (2- phenyl - propyl car banoyl ) - net hyl ] - car banoyl ) - ethyl)-carbamc acid
benzyl ester; 10 (S)-(2-(1H 1 m dazol e-4-yl)-1-((4-met hoxy-benzyl) -
[ (2- phenyl - propyl carbanoyl ) - net hyl ] - car banoyl ) - et hyl)-carbam c acid

benzyl ester; (S)-[1-[([2-(2- Ami no- phenyl ) - propyl car banoyl | -



WD 97/ 44350 PCT/ US97/ 06591

£16- (S)-[1-((2-Chl oro-benzyl)-[(2-phenyl -

propyl car banmoyl ) - met hyl ] - car barmoyl ) - 2- (1H

i m dazol e-4-yl)-ethyl]-carbamc acid ben;yl ester;
(S)-[1-((4-Brono-benzyl)-[(2-phenyl -

propyl car banoyl ) - net hyl ] - car banoyl ) - 2- (I H

i m dazol e-4-yl)-ethyll-carbam c acid benzyl ester;

(S)-[ 1- ( (dddetyl or octadecyy.|Prefeféhcelie given to C4-Cyz, for example C,-Cg or C4-Cs, especially
propyl ca (9?5“’?((' -net hyl ] - carbanoyl ) - 2- (1H

i m dazol e ‘et hyl ) -carbam c aci d benzyl ester; 10

(S-[1-{ (G‘ll-@la,l ©1-C bAd AY-C.alKy? carthayé tive paxas\theanings as indicated above up to the

propyl car bano nmet rbarmyl )-2-(I Himdazol e- 4-
yl)-et hylﬁ°"8 ‘H@fﬂgc"‘ﬁé?‘%fog MSest er;

(S)-[1-((4-Benzyl oxy- benzyl) ([2 (2- chI or o-

phenyl) - przz£yl car banoyl ] - met hyl ) - car banoyl,) (1
i ni dazol & leéttﬂswqteeamamoe meEe 9%@%@9& mgeg{@ged f°’ example, from 1 to &

(S)-(2-( 'tffhés”’fdi' %ﬁé’llnﬁle“f # 3 timesd G?Oﬁ&td?%iée ggﬂéy'ﬁms results as in stsuctural units

[ (2- phenyl - t)(/)rcar banmoyl ) - nmet h - carba carbamc acid

benzyl e example, -0(@s>)e@z, O n O CHGHAOCHIOH, THICHR
|
e i oy e

benzyl | - car M c aC|

(S)-(2-( I-QHbﬁFHQH@}@mezGHa{quCH?QWMs)@WQHs

1( 2- phenyl - propyl car banoyl ) - net hyl ] - car banoyl 1- et hyl ) - carbam c acid
benzyl ester; 25 (S)-(2-(IH1mdazol e-4-yl)-1-{[ (2- phenyl -
propyl carmmmvly'slbshdeJ Clalicy( sy far dixampley beniyh @phenylethyl, 3-phenyipropyl, a—me-
benzyl ] - car banoyl ) - et hy I? carbam c acid benzyl ester;

(S) - ( 2- (1thyibepzyborgr.e-dimpthylbenzyl sspesialicbenzyl.

yl net hyl - [ (2- phenyl - propyl car bamoyl ) - et hyl ] - 30

car banoyl ) -et hyl)-carbam c acid benzyl ester; -

(S)-(2-(l - -
UM CarF:)ﬂrénW-Q QSHII@MS )fbr)ex?a;[nﬁpflélﬂlﬁrrzgﬂgpﬁhrlethyl, ayrin?thylbenzyl phenyjoe ml}/l phe
-ethyl) - ﬂ}?gﬁ %ﬁqy&gﬁ%ﬁ- dimsithy benzyl especnally benzy

(S)- (|2 (| Phenpt-Oacgiled Aay the definftions @Wlbh)dtbﬁﬂe wag'leap'i)'iopriate number of C atoms.
propyl car e -car i

Ct ol ) - o Baaoe S Bly & ko pBo G i, S8pedklny BRERECe s

PCT/ US97/ 06591 -17-

(S)-(2-( |¢§-¢{3&lﬁéﬁw |c§n 6e)rhhaﬂ or(rarcHERt dhd mgrellfli?fbd more than one unsaturated bond

propyl carbam) [4- (pyridin-2-ylneth @y%

benzyl ] - dAtMe CPI%[‘%’?FPJ%?@MBH 3yl an@tbplyipyl, bytenyl, butadienyl, pentenyl, hex-
(S)-[I- {%thﬁteh I actBWIhﬂéﬁe%yphé&éﬂyl %ngényl or50cta ecenyl. .
car banoyl ) - et hyl Y car banoyl ) | H1'm dazol'e- 4-yl et hyI ] -carbam c

aci d benzyl ester

S) - (2-
E()Z éheg&t¢ﬂ|%%?%gﬁb§rlrﬁbér br;rlgr?ﬁcﬁ%ﬂ car army %%gleh n]e)thoxy, ethoxy, cp roBoxr% (':soéci d
benzyl esR"@POXylgUtoxy, ISObUtO{(\S)SeGQ 'qtgw.ltﬁﬁtdaztoxssmn;qur isopentoxys thexylpxydrepy | ) -

2- met hwlinas I
[cgr bam)yﬁj; i’}{ ﬁ?’ﬁ'MbgP tl;‘gér;f]iéléé?%él 9 bée(lﬁi)zfo{%hiﬂlé o C4-Ce o, in particular, C-Cjalkoxy.
(S)-[! @@H@w@m GreGaajlioxy [can- ha,vartbe Samleedejlmtlons as indicated above up to the

et hyl car Wrﬁ%ﬁjﬁg&!’g%&gm@yl )-2-{I Himdazol e- 15

4-yl)-et -car enzyl ester;
(S)-(2- (IH—ImdazoIe 4-yl)-1-([(2- rrethyl 2- phenyl -

g[ ﬁg?’l) cg; 717G o)(yi ?%llgh )E?/s tog"tegﬁarzn l nEttnXxye(fﬁrx%?me’frllc}iypropoxy, methoxybutoxy,

E(S)2 (ﬁ (]ﬂlthdmymiexbokp, eﬁhqiyetlie)(y'g ﬁthm&yb;dpdxgnémb)(yblﬂexy, propoxymethox;t(), propoxy- g
pheny car banp me am c aci
benzyl es t%&’“" BYsSpropoKy, V’(Ps‘?P? H‘@KH‘%PQWP‘M@/‘BQW'P?XN( PEt%‘MB'mHWV or
propy!| carmmwbhtbxchsbﬁbthwmbbmwhbxy?ad&éﬂhbWedﬂﬂyl e- 4-
yl)-ethyll-carbam c acid benzyl ester; 25
(S)-(2-(IH1mdazol e-4-yl)-1- ([(2-nethy| - 2- phenyl -
propyl car banoyl ) - met hyl ] - (4- (pyri di n- 4-yl met hoxy) -
benzyl ] - car banoyl ) -et hyl )-carbam ¢ acid benzyl ester;
1S)-(2-(I H1mdazol e-4-yl)-1-([ (2-net hyl -2-phenyl - .
propyl car banoyl ) - met hyl ] -[ 4- (pyri di n- 3-yl met hoxy) - 30
benzyl ] - car banmoyl ) -et hyl ) -carbam ¢ aci d benzyl ester;
(2-(1-Himdazol e-4-yl)-1-{isobutyl-[(2-phenyl -



(S) (2- (I H I midazol e-4-yl)-1-((2- et hoxy-benzyl) -

{ (2- et hyl - 2- phenyl - pr opyl car banmoyl ) - net hyl | -

car banoyl ) -et hyl)-carbam ¢ acid benzyl ester; 25
(S)-2-(3-Benzyl - 3-net hyl - ur ei do) - N- (4-chl oro-
benzyl)-3-(l Hini dazol e-4-yl)-N1(2- nmethyl - 2- phenyl -
pr opyl car banoyl ) - et hyl | - pr opi onam de;
(S)-(2-(IH1mdazol e-4-yl)-1-{(3-met hoxy-benzyl) -

[ (2- et hyl - 2- phenyl - pr opy!| carbarmyl) met hyl ] - 30

?g; b?er{&I‘{—F?atlk {;S‘}z% § ﬁé'%ﬁég W?§§E{SH gﬁﬁmple methylthio, ethyithio, pro-

propyl capyiualwyslobrawltmq,l l}utyl[hib térpbuﬂyﬂlmo Hexyltiie oh oatyithio, especially methylthio.
benzyl ] - car banmoyl ) -et hyl ) -carbam ¢ aci d benzyl ester;

(S)-[I-(Cycl ohexyl nethyl - [ (2-phenyl- 35

propy| caralagayis) forekample; criodrasybydning-anhd ibding, ésgediglly chiorine.
4-yl)-ethyl]-carbam c acid benzyl ester; WO 97/ 44350
PCT/ US97/ 06591 -19-

(S-[1- (Sébmw|pﬁéMylb§§aNéﬁtuteEI3rdm6ﬁ¥|to B¢& titles, for example once, twice or three
car banoyl ) - nmet hyl ] - car banoyl ) -2-(3Him dazal e- 4-

yl)-et hy’qlr]'le%;gsgaqauy naeriwiceyen therphenyl ring. Substitution takes place, for example, in
( S)-[1- ﬁ@sit{oﬁ‘\s@eﬁzl,@?)ﬂtt,@:@,@{é )343t§15' 4.4, %(0?3”435 Bthe ph@nyl ring. C1-Caalkyl, C4-Cs-
2- phenyl - propyl car ba Lﬂzmﬁ |- ¢ar banoyl j-2

i m dazol & Qy JCsalkpxy. ]a/ Mhhl@ aag icd Q,gﬂ@yy S@tgghgﬂents can have the definitions in-

S) - (2- I
E)h)em(/l ) (éi'é%t'eﬂ‘a%??g I?xa‘i?glieé S@sé}l{esﬁ')t/tftéd ?ﬁ& ﬁ? lolyl, ﬂlyl 4-methoxyphenyl, 2,4- and
met hyl | - a,ér gbpxyphenyly ethyipheny and %kmkzenwmylm@nﬂr 10 (S) -[1-
[ ([2- (2- Am no- phenyl) - et hyl car banoyl ] - _
nmet hyl ) - (4- benzyl oxy- benzyl) - car banoyl | - 2- (3H
i m dazol Examples-of C3y0jcyclmalighare cyclopeb’qhz:yblobexw,rqycloheptyl cyclooctyl, cyclono-

E)rzo E)!/ :_t: ;%g%&dfcﬁf %Xﬁlﬁdoggp it ijlﬂ’?g'éf’%‘g?ﬁe%%l FBQ Y céoliq\g(yl aci d benzyl

ester; (S)-[1-((4-Benzyl oxy-benzyl)-[ (2-met hyl - 2- phenyl -

gr 3}03” g? WT ﬁé%ﬁgﬁ % goalg)rﬁ'n%@ngﬁBrlﬁ'-glg{gg?e%zheterocychc ring are, for example,
(S) - [ 1- { fufyl Raienyl| pmbm;amwl)d:éxw lasab{md .2- phenyl - 20

propyl car banmoyl ) - met hyl ] - car barmoyl | - 3- et hyl -

i m dazol e-4-yl)-ethyll-carbamc acid benzyl est er ' (S)-1-

{(4- BenZM'HQW{%)gbihe[r@e Uﬁldadikyl%né %G}’{Mth the P atom to which they are attached,
propyl car banoyl ) - met hy l;lgn car banoy thyl - 1H
8

y
i m dazol ©rm-afing éwwe ntsbﬂﬁ]syua&rel cga Hmdeemtéust sjrgple rings but also bridged
(S)-[1-{(4-Benzyl oxy-benzyl)-[(2-nethyl - 2- pheny
propyl car banoyl ) - net hyl ] - car b%ntﬁ/l) 2- (3K m dq oﬁe- QQ
4y|)-eth||- rbam c aci dpriucare 2- yl net hyl mgst®+p —C—P

(S)-[1- ({'"A98an |83€§9‘"b%'r?zy| -1(2 Qw -2-phényl - |} , T :
ié 30 3 ]
ste

propyl car banoyl ) - met hyl | - car ba ) -9- (3H i m dazo

4-yl)-ethyl]-carbam c acid thiophen-2-yl nethyl

(S)-(1-((4- Benzyl oxy-benzyl)-[ (2-met hyl - 2- phenyl -

propyl car ba gyl - met hyl ] -car b@rr;{l )-2-(3H i mdazol e-
(

4-yl) - eth ]Hcarbamc acid pyp_Hns3-yl methyl ester;

(S)-[1- {( 0X -bg,nz 4 m:ﬁhyl 2- phenyl - 35
propylcarbannyl yl]-
yl)-ethyl]-cardram cvaci d I Hz i

moyl ) - 2- (3H—| m dazol e- 4-

dazol e-4-yl met hyl ester; WO
97/ 44350 PCT/ US97/ 06591

- 20- (S)-2-(3-Benzyl -ureido)-N-(4-chl oro-benzyl)-3-(3H

i m dazol e-4-yl)-N-[(2-nethyl -2-phenyl - propyl car banoyl ) - .

met hyl ] - KrasCeBaatkylene is linear or branched alkylene, for example methylene, ethylene, propyl-

é%pu cgéb aﬁ%{hﬁd}ﬁ%fehgwga%gs%ﬁﬁfﬁeﬁe( mbﬁ&f%ézmneg'utylene pentylene, hexylene,

4-yl ') - et hggtylenardetyiene, aohylede, dechieny; dedetylenéste®adecylene, heptadecylene or octa-
(S)-2-(3-Benzyl -thioureido)-3-(3Himdazol e-

4-yl)-N-(4-met hyl -benzyl)-N[(2-nethyl-2-phenyl -

propyl car banoyl ) - met hyl ] - pr opi onam de; 10

(S)-2-Acetyl am no- N (4-benzyl oxy- benzyl)-3-(3H

i m dazol e-4-yl)-N((2-nethyl -2-phenyl - propyl car banoyl ) -

met hyl ] - pr opi onam de;

' (S) (2 (3H—Imdazo|e 4 yI) 1 ([(2 rrethyl 2 phenyl




the Formula | [err] 10 wherein Rlerr] is hydrogen or

Cerr]-derr] alkyl; Rlerr] is 15 -(CH err])n -(CHerr])n
(CHerr])n derr]-Cerr] alkyl [err] 20 n
is 0 or 1; Ais -CORerr], CQerr]R[err] -CONHR[ err]', -CSRferr],
-C(S)ORerr], 25 -C(S)NHR[err9 Sqerr]R[err]
-CONJerr]Rerr]'", -CSRerr], or -CNR[err]Rerr];

Rlerr], Rerr] , and R err] are independently Cerr]-Clerr] alkyl, 30
- (CH er r hpepi6ne: 1A pakidular; KGEIC-C-bdIRyIBAY, for example ethylene, decylene —CH—
-(CH err])mheteroaryl; each mis independently 0 to 3;
Rerr], Rerr], and R[err] are independently hydrogen or Clerr]- C[é:m"ﬁe@
al kyl; 35 Rb V\O 97/ 44350
PCT/ US97/ 06591

kyl . h il
Subst 11 ut ea G CHe ) ~GH-(O 1 gHriorls S CTERbLERHY ff} e‘?ﬂ% |§’hé vl

- O benzyl, I@d;ogen, C &H;]-Cerr] alkyl, hydr ogefH
-G:[err]-C[err] alkyl, -NH err], NHRerr], NRerr]Rerr], @]
O 10 -Clerr]-Cerr] alkyl, -C—aryl, - OH, -CF[err], -NJ err],
o] 0 -COH, -COoCerr]-Cerr] alkyl, -CN, -OPO[err]H err],
15 0 'rr]Pqerr]H[err] -CO
aryl, - Nimédription OF Xeds' ¢E[aﬁlk9ﬂene ppbers], BNRL ] —p— or -SO,- results, for example,
Sqerr]NR[err]R[err] , OCOCH[err] O(CH err])mheteroaryl

20 CHR[err]R[err NH-CR[err]
O{CH[err])yNR[err]R[err -0-(CH err mcycloalk

(CH[ er r Jn stfugjusalomite plch ag- Q@-P&Hq-)ﬁl-h@y!w-c éﬁilrlen[%lzﬁw where y = 1-9,
CH e
o 9(7 / 45 3@’51 CRLORERLERL-YIOHH(CHa)-D-ER-8HIEHS:, “CHe:S %%gléli'sﬁcl-lzcm-
- 23- -CHGH,LCH2-S-CH.CHAGH,-, -(CH2)dt8-(CH2)5-S-(@h2)s-, -ORf2e(NRE)-CH-err] and R[ err]
o & | M0 PR RSN AP RO Ot CH.CH(POREHEIERET or 1 a1 k!
-CHerr]PJerr] [err] o0- phenyl, Obe@zyl -Mferr], -NHRerr],
OC ar y| (@:ﬂg)g @F[ @P‘lp)rp_l(alyr] RRSH I1er(&]'l-z)3 PCC&(S'I ,C-E?'lrzf Oa?éﬁgy lOf 0

CH,

-CH,CH,-SO,-CH,CH,-.

Examples of C;-Cgalkylene whi'c.h is substituted by one or two radicals of the formula A are

0]
-H,C—CH-CH_-CH,-
ol II_ 2 ] 2 2
P H,C EZH:;H ﬁ/c . R
o LT T ot
3 o) ) Rs .



NH-CRlerr], -0-(CHerr])yNRerr]Rierr] , -COH o 0
30 -COC[err]-Cerr] alkyl, -COaryl, -Nerr], -CFlerr]CF[err],

-SO[err]Rerr], -Sgerr]NRlerr]Rerr], -CHO, or -OCOCH err];
and Rlerr], Rerr], Rerr], and err] are independently
Cerr]-Clerr] alkyl, -(CHerr]) m phenyl , hydrogen,
-(CHerr])mOH, -(CHerr])mNH err], 35 -[CH err])mcycl oal kyl, or
-CN, and the pharmaceutically acceptable salts, esters, am des,
and prodrugs thergof. WO 97/ 44350

PCT/ US97/ 06591 13 - 24- Al so
provi ded are ccgfp‘f)uﬁels having the Formjla || 5 [err]

10 wher @=P—-C=0 R[e|0]0|s -(Dngn -NH- benzyl, or -N-benzyl;

15 R21_ h
Rlerr] is_h drgggér:lﬁgﬁgl o8 3C[ err . er rfgzalic }gdr Oﬂﬁﬂyhﬁ’éq ﬁew&g ‘defined

-0 err] -@FEG=al kyl , -CF[err] , | &] pyridyl -
phenyl ; 20= C RRerr], Rerr], R[Iesrr] and Fﬁaerr] are independently

hydrogen : C[err]-C[err] aI kyl, or -(CHerr])m phenyl;

each mis independently 0 to 3; R[err] is 25 30 .

[err] Rlerr], Rerr], and R err] are independently hydrogen,

hal ogen, above. - -0(derr]-Cerr] alkyl, -derr]-Cerr] alkyl, or

_NHR[err], or NHerr], and 35 t he phar maceuti cal |y acceptabl e
salts, esters, d pro

o1 ovt ded NAPBNHEAPGAHEILISHiSs SXDIRC MR RAMEIY, naphthyiothy, naphiyGmethydgty151 =

PCT/ US974>P§§9‘?.¥h I(1,1-dimethyDeth-1-yl, especially naphitiyimethyl: 25-
[err] 4 y) y p % £ [Yl ,yor -N(CH err]);
Rlerr] is -Obenzyl -CF[ err] hydrogen haI ogen, Cferr]-Cerr] alkyl,

m[ err] Cq%élk Ij)ﬁél?f b, f r%xﬁﬁﬁf J%/I) 5&(!2[5{ hredityl; oYl HBﬁVDb'lf dretrllylphenm 'p?ef@rdb@ 3;

eny oge or erf]-Clerr] al’kyl, "and the "15
phar mac e tolyloamegitddccept abl e sal ts esters, ami des, and prodrugs

Egﬂ ]eof CrC4§I§ylnaphthﬁ‘| Viﬁaﬁﬁlﬁﬂ%ﬂﬁﬁrt&&@bgwg&%%lﬁo%r%?? t*]‘-” alVv 20

Rlerr] is -Obenzyl, -CFerr] hydrogen, halogen, Cerr]- C[err] aI kyI

AR St 6, ko ] A rrora i g 04

hydr ogen n%trayllﬁédiyloxy,%%ﬁeélaw éryeRgeut i cal |y accept abl e sal ts
es

Th
er E;rs M@@h@vh staA'rcawt-s Jgr wn!%é@phthv'metﬁwvo@mawvwmm- fe r f)rean to 6

carbon atons and

Examples of groups of the formula A, in which the sum of d and f is from 3 to 8 are:

. CH.-
an=g —(— o (Oron ot _ LT oy LT "
d+f=6 0 . Preference is given to —Q— ) N

CH,-
) CHN .

2



WO 97/ 44350 PCT/ US97/ 06591

1 26- i ncludes, for exanple, nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n- pentyl ,

n- hexyl, and the |ike. The iﬁfﬂ]"cycloalkyl" means a saturated

5 hydr ocarbon ring which contains Trom3 to 7 carbon atons, for

exanpl e, cycl opropyl, cycl obutyl, cyclopentyl, cycl ohexyl

adamantyl, and the |iKke. The term"aryl " neans an aromatic ring

which is a phenyl, 5-fl uorenyl ap or
unsubst i Prstededgroaps et ihedomuIBNA Glars0 w
al kyl, O al kyl gndps-alkyl OH SH, F Br,
NH[err] NHCH[ err], N(CH[err])[err] NHCO- al ky
(CH[err])anIerr H (CH err])anIerr] al kYl , (CH[err])nSC{err]H,

(CH err] g_@ L@T (CH err])mPerr](al kyl)[err], (CHerr]
MﬁQeH [ mﬁ [ew]ﬂﬁQew]M+&kw 15 wherein al kyl is

deflned as above and m= 0, 1, 2, or 3. The term
heteroaryl nmeans a heteroaromatic ring mhich is a 2- or 3-thienyl,

| | i | i
5. %5 " 7o Breparaton, S acyiphosphive BHe Epineghiia,of ha rmif |l ipwg o e Siied
Subst i t Ubekenand i Hegcribeds iortevamipte, il EP-A 76508( IS FHatents 5,218500%; 14, 7137593
descri bed abqve for "-" nmeans a bond.

ryl. C e s ol
The t er Mg 479132, H’e@lé?‘ %Inggﬂf‘r?&pénl"@'l"\ﬂg/ﬁ 55 humans. Exanpl es of
patlents i ncl ude humans, cows, dogs, cats, goats, sheep and pigs.

"therapeutically effective amount” is an anmount a conpound of
t he pr es &lieferance it given taramrguads of the formulad Iy whieh By apd Ra lmpeq!ﬁnt y of one

anel | or kg éaér@,tem{n Beri, phen)iifn fsRhEAdRec bPSULBBRN PO AEE

at her oscl erosi s, endonetri osi s, prevents restenosis or
at her oscffeurdisies. bymaiqgﬁnapwaﬂkalql ACreatiyl awae%ﬁmlkqxv or are cyclgheyh@found of
the present invention can be ily determ ned by one skilled in the
art by administering a 35 || antity of a conpound to a patient and
obser vi n¢Q@fe or Ry is ORs @is jT1X— A7 ?Pa%bdi tion, those skilled in the art are

WD 97/ 44350 R, PCT/ US97/ 06591

famliar with identifying patients having cancer, viral i nfections,

r est enosiRg,is phéryi which dés ossubstitoteal orastibstituted from one tocfodiimmés by €4-Cealkylwho ar e

erm » cantBra Ry GRIYE iiedtoy, &r%aliw@a%»e%s%?&'aﬁvr ERCRIo, Al goser

cancers: br east ; 00 ovary,; cervix; 10
pr ost at e; —y—aGe esophagus;

gl i obl astegﬁ%?'a"y chiorine, Bﬁgargalrj%bl a\gt% - R15 : st omach;

ski n, keratoacant honms; Iung epi dernmoi d carcinonma, |arge cel
car ci nof . . a Ci : . bone; 20

col on, gg:@H%géfpé?'m%s,peg\ﬁg‘ﬁgﬁgﬁaﬁﬁ%hengpmenﬁghcr eas, adenocar ci noma;
thyroid, follicular carcinoma, undifferentiated car ci nona,
papi | | ar X isaet galk@iene, especially Cs-CpalRylondstror adjroup : g,
sarconma; bl adder carcinoma; . ver rci noma and
biliary passages; ki dney carci noma; 30 nyel oi d

di sor der ggnd Y is phenylene, GxyGpalkylenelpseycibhexylerdbdgki ns, hairy cel | s;

buccal cavity and pharynx (oral), lip, tongue, nout h,
pharynx; smal | intestine; 35 colon-rectum | arge

i nt est i néDtherecdnopgunds of the formula b theit arenofdnteesst aed those inomsicls s apdiR.and
WO 97/ 44 : .. PCT/ 7/.06591 .
- 28- ?ig’c?ependentlyl °Jl?|?8 rﬁngher are C4-Cgalkyl, pﬁegyltv&l?nﬁq |qup§bﬁ.§gtét§$ oL gllnl?ssptuted

accept ablfrons ahé o four times by €43, alkylamdibe C1-Cyatkory, @f areeyclohexyise @ dreueCOR;,

refers to t hose carboxylate salts, amno acid addition salts, 5
esters, difi des, and prodrugs of the conpounds of the pr esent

i nvention which are, within the scope of sound medi cal judgenent,
suitable for use in contact. with the ti ssues of patients w thout
undue toxicity, irritation, all ergic response, and the |iKke,
commensurate wwth a 10 reasonabl e benefit/risk ratio, and effective for
their i ntended use, as well as the zwitterionic forms, where

possi bl e, of the conpounds of the invention. The term



'salts" refers to the relatively non-toxic, inorganic and organic

acid addition salts of conpounds of the 15 present invention. These
salts can be prepared in situ during the final isolation and
purification of the conmpounds or,by separately reacting the purified
conmpound in its free base formwth a” Bitable organi c or inorganic
acid and isolating the salt thus fornmed. 20 Representative salts

i ncl ude 't he hydrobronide hydrochl ori de, sulfate, bisulfate,

nitrate, acetate, o oxal ate, valerate, oleate, palmtate, stearate,

laureat g ; Q%%;?% ﬁﬁnﬂQ@Lﬁ J)ra?gt% Rs sﬂ:ﬁh‘éﬁ hitliéh is unﬁut?]sqtlﬁteﬁﬁl' %&tlttﬁéd rate,

mal eat e, sugcr naf e tart ate, napht ate nesyl ate,
gl ucohept onat e, ' act obi onat e and I auryI sul phonate salts, and the

Lr lIial i né"%?'??tt"rét"aﬁ"g é H\g{ga ‘gtﬂﬁl' '(E?r'n qﬁﬁet}'ﬁ I'%bbﬁ@ﬂ%ﬂﬂx%l ci um

magnesi um and the |ike S as 30 nont oxi ¢ ammoni um quaternary
anmoni urg.-Gpalkaend6r @_@ons including, but not limted to amonium
tetranet hyI amoni um t aet ammoni um et hyl am ne, di met hyl am ne,
trinmethylamne, triethylam ne, et hyl am ne, and the I [ ke (See, for

exanpl e, 35 S.M Berge, et al., "Pharnmaceutical Salts, . Pharm

Y2o- " Nitable gompourlsof g formylg 'var? Hosedn MREEBHIE &%ﬁ?ﬁérs rh 159"‘!/' and Rs

r ef er enGg phenyl which is substifctédiwesr thieellindes BYCEHCialiall byCaCeaikdagbl e, non-toxic
esters of the conpounds of this invention include (Jerr]-Clerr] 5

al kyl esters wherein the alkyl group is a straight or branched
chai n. A%@Bt paHicuIBShRFEL atétﬂoséléérﬁﬁ&:rﬂé oﬁ’he formula |wwhrenlr=t<,yé ceﬁsenasas
wel | as arylal kyl esters su but not 1 e enz

Clerr]- (H@PV']W@F*M?I ur@g@@rtlgegpésubstltuted by Er-Sualky angior &@@'ﬂ‘%ﬁ%‘"%éﬁﬁounds of
the presghyihbhich is éuB¥ﬁﬂfe'd%o'@ﬂ1r@@trﬂk§B§r(ﬁfb4ﬁ ?I‘Hr@ﬁ@atk@ onvent i onal

met hods. Exanpl es of pharmaceutically acceptabl e, non-toxic

am des of the conpounds of this invention include am des derived
froma h bz %ﬂrrﬁ

derr] ngerﬁurg{sa e?/fog:‘rr‘n@%el]sar%u rdergicr%ﬁ’%rﬁﬁe{t\eg oA tﬂéSUbSt'ruggﬂgﬁgggggﬁé%I ght
or br andh@dp@ﬂlmr\s26nr?-ﬁ@-case of secondary anm nes the am ne may
also be in the formof a 5- or 6-nenbered heterocycl e containing one
nitrogen atom Am des derived fromamonia, (err]-Cerr] alkyl

pri mary BEXamples eidangmouadsl oifherfoimuBh Ewhich diresiiteblesfoc preparing the meleculae
preferred. Am des of the corrpounds of the invention may be prepared

accordi n‘§°’?%e’&8?{0%?ﬂ’t SFd  met hods. The term "prodrug" refers to
corrpoundms(@ﬁidrnmtlmxybenzoyl)pmymihpspmmeirde med in vivo to yield the parent

bI ood. Ab'n%t# {31 f°d‘rtV %@?%ﬁj‘3"%@3‘?’8@‘33%%5%@.%“? Hi guchi Q%Srgt ysts in

Stella, bﬁ’qzcs-dmuﬁo)@lsemmmbutylphospﬁmelomley Systems " Vol 14 of the A.C. S.
Synposi um or ev rriers in Drug Desion, 30

ed. Edwali8Z- d‘ﬁ&wybw?@wﬁggﬂ'qﬂwg? (,Jeﬁ H?’Bﬁﬂ’h'"e oXide, Associ ation and
Per gamnbr%&rmell&&?lbemzb (vimemylmbpar-ﬂ)phosphme bsgeby incorporated by

reference e g})ounds of the present invention can be

admi ni st ¥p@P-tinetheyybenzoy)tibytviphosphine gxide, of a 35 _conposi tion that

cont ai nSbrgfd‘@ﬂmféﬁﬁ@@B&ﬁo?I)étheﬁﬁphosphmecﬁeﬁé pients, diluents, and
carriers, WO 97/ 44350

PCT/ USg7;319@@@1methoxybenzoyl)octylphosphrne oxrde -30- wel | -known in
the art.p; {ﬁn@ﬂ@?&bﬂn&bﬂﬂé—nﬁ‘é&lﬁ%p— -yl pho @bﬁagred to humans and ani mal s
either ora rect al Ig aren era |ntravenously, i ntranuscul arly
or subc ubla(?ema%rpwbenmyl)(aﬁmeg ﬁprﬁa+1|-w)phonptrlae/myﬂﬁ,a| | y, 5

i ntraper 3 éﬁzﬁ oi ntments or

dr ops), b'g&n%a#ehﬁm%ﬁ gly(%nasa%byo A 85&{&&418% Corrposr tions suitable for

par ent erbjls'(a Grpiethaxyipenzayl)(1 methylpmﬂrbyi)wES_pthrsroaidegr cally acceptable sterile
aqueous %gh%l dgytoxpﬁémgg@@qﬁeﬁﬁhwfgg%%ogbﬁmgro§id3ns suspensi ons or 10

enmul si ons ers ironinto sterile

i nj ect abbb(as@HMth)wbemzqyl)éaameﬁimeEjdahqﬂpdame oxide, of suitabl e aqueous
and nonaqueous carriers, diluents, sol vents or vehicles include
wat er, ethanol, polyols (propyl enegl ycol , pol yet hyl enegl ycol ,

gl ycerol, and the 15 i ke), Crenophor EL (a derivative of castor oil
and et hyl ene oxi de; purchased from Si gma Chem cal Co., St.
Louis, MD and suitable m xtures thereof, vegetable oils (such as
olive oil), and injectable organic esters- such as ethyl ol eate.

Proper fI ur drty can be 20 mai nt ai ned, for exanple, by the use of a

o, . L



VO 97/ 44350 PCT/ US97/ 06591

* 31- such solid dosage forns, the active conpound is adm xed

with at | east one inert customary excipient (or | carrier) such as
sodiumcitrate or dical cium phosphate ., or (a) fillers or extenders,
as for exanple, starches, 5 | act os€, sucrose, glucose,. mannitol, and
silicic acid; (b) binders, as for exanple, carboxynethylcellul ose,
al i gnates, gelatin, polyvinylpyrrolidone, sucrose, and acacia; (c)

hunect anbls(,2, &-trirethylemguiypheyiylnhespline oxide, (d) disintegrating agents, as
for exa I arbonate, potato or tapioca starch,
al gi ni an %“'ﬁ%ﬁy'%q‘%’é'd'g’ge’ﬁ"p"%g*‘g‘%Q’g]. f cates, and sodi um carbonat e,

(e) sol ubis(@m,6dimettpibenzayt)(Z,4-dipentoxppleenyphldsphine oxide, (f) absorption

accel eratorfs, .as for exanml e r.nary. amoni um conpounds; (Q)
“wet ti ngaét'aénq glme&gowgenzg&ﬁhﬁzgﬂ)lﬁ%%&mgo%lge,y| al cohol and gl ycerol
monosteabna -dnmethoxybéﬂtﬁoyﬁcﬂsﬂtmmwpylmsbmneexmepl e, kaolin and bentonite;
and (i) ricants, stearate

talc,. calg ,
nmagnesi uhl,s@@-gmﬁtgoxy 81'4%)65%4?39“%59'“"9 °"'d§r ycol s, sodium | auryl

sul f at e, pigfe, %ﬁé{ﬁ@@bbhﬁfyﬁaénzy%osphmé BxitilBe case of capsul es, tablets, and
pills, the dosa e SO conprlse buf fering agents.

Solid coP'ﬁb"s@‘fj|Wﬁt§°’@‘Peﬁz‘§ﬂ)rﬁ‘P'&?“wﬂfwlmpﬁp§(9" _ enpl oyed as fillers
in soft gap @-@fnﬁ’etﬁb*yb@ﬂzd%l-@bhéhyleth)flphosﬁﬁihéldxﬁié using such excipients as

| actose or ml Kk sugar hi gh nol ecul ar wei ght

pol yet hyEM@\IBW%V%E"ZOY'benZWWPQW@hl"ﬁI@“de - Solid dosage forms
such as I pills, and granules can be

pr epar edkﬁﬁ%ﬁmx%é}ﬁsgg?? %cwa{%ég?ﬁ@lalogmesuch as enteric coatings and 30
ot hers wbis(2, k,ﬁdnmethylbteheosd)nsobutymoypmomdmaaﬂn opaci fyi ng agents,
and can g'GS&m%ﬁ'IO beéﬂ%?l £ S BRAmH tHnyenz?yl-n-butgpﬁésg?tn}%yoitfé ease the active

conmpound~br - conp he Thtestinal tract in a

del ayed nanner Exanples of enbeddlng conpositions which can 35

be used ner,i ¢ _subst anc n . Y npounds can
5o be e AREISR RefarB RS pf th §EHiEer, EBRpBiids/ghthe forpuadP
PCT/U897/06591 o R - 32- appropri at e,
with one or nore of the above- i omed™ exci pi ents.

Li qui d dosage forns for oBRa%§ T Gr&tﬁbm () inwisittude phar maceutical |y
acceptable enul sions, 5 S8 -‘ions;hguspensions, syrups, and elixirs.
In addition to the active conpounds, the |iquid dosage forns

may contg n ﬁd"ﬁ méugeriﬁﬁftﬁllcﬁ%m%%epﬁf'éh % -Csal i, ?I?t%né/# ?x&"’at er

or ot her so vent zin

exanpl e, Qﬁlﬁ;e(ﬂw)b oo-tQiDHz@HzO)q-Cﬂ@eeHmbpyl aI cohol et hyI car bonat e et hyl
acet at e, n

13- but yIRéheg ygbﬁﬁétﬁer @itﬁﬂf?%arﬂr}@fngﬁ toglﬁlﬂél‘?ﬁteﬁ ar@%ﬁ&’éﬂeﬁ ﬁ:gl]nyacﬁ)clohexyl
cottonsedidgpi | , groundnut oil, corn germ oil, ol | ve oil, castor oil

and sesane. 0j I 5 t et rahydr of urfuryl aI cohol , Crem)phor EL
(a deri nglséuUmger%Po%?t%gét or oil and ethyl ene oxide; purchased from Si gna

Chem cal Rgis OHGIC4-Cealkaxy dV@(Cm@Héa)m{ Egadigit;,ycol s and fatty acid

Best dos. th DREBEn e vt E7 o SBOrCH-Off e < dr8lE Ei Gty

adjuvants suchggs wetting agents, enul si fying and suspendi ng
agents, etenﬂn@ flavoring and perfum ng agents.

Suspen5|on ri'zn addijtion to the active conpounds, 25 may contain
suspendi ng agenBs as for exanple, et hoxyl ated i sostearyl al cohols,
pol yoxyet hyl ene sorbitol and sorbitan esters, mcrocrystalline

cel | ul osé¢js ahumberfrom@ttali@pr oxi de, bentonite, agar-agar and
tragacanth, or m xtures of these substances, and 30 the |iKke.
Conpositions for rectal 'nﬁsﬁ%ations are preferably suppositories
whi ch carB igehgraeival c—o¥Rjng the conpounds of the present
invention with bl e n-rrritating excipients or carriers such
as 35 cocoa butter, pol yet hylenegl ycol , or a suppository wax,

which are solid at ordinary tenperatures but liquid at WO

97/ 44350 PCT/ US97/ 06591

- 33- body tenperature and therefore, nelt in the rectum or

vagi nal cavity and rel ease the active conponent. Dosage forns
for topical adm nistration of a conpound of this invention include
oi ntments, powders, 5 sprays, and inhalants. The active conponent is
adm xed under sterile conditions with a physiologically

acceptable carrier and any preservatives, buffers, or propellants as

e




20 ° including the requirenments of the patient, the severity of

the condition being treated, and the pharnacol ogi cal activity of the
conmpound bei ng used. The determ nation of optimum dosages for a
particular patient is well known to those skilled in the art. 25

The conpounds of the present invention can exi st in different
stereoi soneric fornms by virtue of the presence of asymmetric centers
in the conpounds. It is contenpl ated that all stereoisoneric forns
of the conpound§ as wel | as &§ X§llres thereof, including 30

racemc mgtswyaﬁogehpr—mqsacm of, bhi-s 0-AysRCHYNand In addition, the
conpounds of the present i nvention can exist in unsolvated as well
as sol vaBecand Ry; indepgndentiyiof ang paethecarg:GcGdally! elrhepybbl e sol vents such as
wat er, ethanol, and the like. In general, the solvated 35 forms are
consi der ed equivalent to the unsol vat ed forms for the purposes of

t he presEn&mptase)ftGﬂhmalkyl C,-Cealkyl, CO.alkyl4@36qsalkoxy and Cy-Cgalkoxy have been
PCT/ U8971 g b - 34- The
exanpl es' P@ eéirﬁ 2¥®bel ow are intended to illustrate particul ar

enbodi nents of the invention, and are not intended to limt the
scope of

emfuiﬁtlon or the cl ai

o1 ThABieParatien gy ife mIBRELYSRRP SRMPrROndS of the RtmifR 1 s Taypiliapto the
pr esent bﬂﬁf‘dc‘)%%r%‘?\ﬂ i¥ BefirdRal R exBinple, in the UEIPLIEMEY, 347, | PEafy BldTR07™ Of

(4- benzy enz
(pheneth9nd§h5%£ﬁﬁwzwnﬂhyl) car banoyl ] - 2- (3H
i m dazol e-4-yl)-ethyl]-carbam c acid benzyl ester 10 (Exanmpl e 2). :
Reductive am nation of 4- benzyl oxybenzal dehyde with gl yci ne net hyl

ester Compohpds oithe forimia lhvihat ere ofiintérastiard those innwhiclm 81 candRizde

h sod
benzy! oxoRebIEF SEHR AP AHEE R niobil St srenemLer By and Reg dosgthey ¢
Cbz- H s withdheredarbyh atommiwiieh mayhar&attached forim\edeyaiohexyl zimgy RaszeH @hdRyy and

or otluct | TERVCLRgEg Cr Catt e G PSR AR ATD O oS GPPRetoR e BB | oy

by coupling with phenet hyl gp;l ne hydrochl oride 20 i n di net hyl f or mam de,
w th HOB n&éﬁ:? as oupl iing agents, and in the presence of
triethyl xen (CHa)- or oI t owi ng abbreviations are used herein:
Abbr evi ations 25 z oB Z Car bobenzoxy H s

Hi sti di ne Trt trityl TEA Tri et hyl am ne
HOAc Acetic acid 30 Et[err]O Di et hyl et her

t Bu

ES- VS Preferencg‘?%@vgﬁi% k@ycq%%%nga é)é {I} fﬁgppv Ilin Whlcl!l Eogrﬁggﬁt; lﬁdgpen%ﬁ%\{

At om Borrohioderanbthivhace Metll boetblyr gr BR and R{zBgether with the carbon atom to which
{/\DF%C;; ZZ benazrgtartt'aaﬁgé,?orm a cycloil':nexyl ring; Rys is hydrg'gecﬁl g'p@%ﬁ{(él ’ bOdlllcrpdzglkyl,

- 35- C;-Caalkbky or -OCH,CH,OHTet r ahydr of ur an PyBOP

Benzotri azol e-1-yl -oxy-tris-pyrrolidino-- phosphoni um
hexaf | uor ophosphat e Dl EA Dii sopropyl ethylam ne 5 DIVF
Di et hyl fEithﬁﬁl’Gsdﬂ compoundsgst[tkeé fdrula Il which are Stiitadidor Bfépaﬂng the mole&tiar

Acet at e err] O Di et hyl et her

t ert - But &99’85‘1"68 ouR@s are  j puocod | sobut yl chl orof or mat e NVM
N- et hy | owpyRireM ohexyl phenii\M&tdne, Di net hyl sul f oxi de VO

97/ 44350 el yip PCT/ US97/ 06591

- 36- 2-hydroxy-2-methyl-S@HENAprDpanone, CHO 5 [err]

10

2—th%){y12-methyl-1 -(4-isopropyiphenyl)propanone,
2-hydroxy-2-methyl-1-(4-dodecylphenyl)propanone and
2-hydroxy-2-methyl-1-[(2-hydroxyethoxy)phenyl]propanone.



15 ' 25 WD 97/ 44350

PCT/ US97/ 06591 -37- Schene 2
shows a net hod by whi ch conpounds of the present invention can be
prepared, by illustrating the sxq%hesis of Exanpl e 15,

[ 1-{(4- benzyl oxy- benzyl ) - ((2- ,

net hyl - 2- phenyl - pr opyl car banoyl ) - net hyl | - car banoyl }-2- 5

(3H i m dazol e-4-yl)-ethyl]-carbam c acid benzyl ester. Reducti ve
am nat i oPrefdrrett rhelezythncomiiiexzarhpaindsarattidse comprisipgaonoro-ragt hyl ester was

i ed ' hyl h i.d i 1 h sodi ' bor ohydri de.
The " BetepbeRoyns eyhe coppad o Rasemdh Lo 3 oty eoter was 10 then

coupled to Cbz-His-(trityl) in ma{‘t)h ene chl oride - with

benzotri azol e- 1-yl -oxy-tris-pyrrolli @i no- . phosphoni um

hexaf | uor ophosphat e (PyBOP) asReofplCit (1) imwBieh i n the presence of

di i sopropyl et hyl am ne (DI EA) R, as the base. The resulting product was
saponi fied 15 using lithiumhydroxide at O[err]C, followed by coupling

with [ergl al[u?ﬁlé k@%b%&mgBFSﬁ@&ﬁB&h@r{%r@?)&%?éIR}ﬂhﬂ)ﬁﬁyﬂgwgﬁ is unsubstiti®bley! ene

chl ori de, xybenzotriazo

di cycl oheubstitiedontis oritwise bpcE)Caalkytangdion GoCealieary sor are CORs; and
triethylamne. The trityl group was renoved in the 20 presence of
acetic acid in water,1gt reflux. The

[err],[err]-dinethyl ph yl am ne hydrochl ori de was prepared from
benzyl cRral dieacidahi ted with 2 equival ents of sodium
hydri de i n tetrahydrof (THF) and 2 equival ents of nethyl iodide

in THF 25 follo by hydrogenation (H2, Pd/C, ammonia) and
treatment with HO to'ive the HCl salt. WO 97/ 44350

PCT/ US97/.065 . . - 38; . . 2

CHO Rﬂgs %%—C@Ikyle?ﬁeclally methyl, or%1-c4alkoxy, especially metﬁ%ﬁ'\éﬁd 10 15
20 R:#i8 hydrogen oB8:-Cjalkyl, especially methyl;

and an.a-hydroxy ketone compound of the formula i

9 Ry
Ru—@—C—?-Ru (1) in which -

R13

Ri; and Rz independently of one another are C;-C,alkyl or Ry and Ra, together with the
carbon atom to which they are attached, form a cyclohexyl ring; and
- Ry4 is hydrogen.

Preference is given, furthermore, to molecular complex compounds in which the acylphos-
phine oxide compound is bis(2,6-dimethoxybenzoyl)(2,4,4-trimethyl-pentyl)-phosphine oxide
or 2,4,6-trimethylbenzoyldiphenylphosphine oxide and the a-hydroxy ketone compound is a
compound of the formula Il in which Ry and Ry, are C4-C4alkyl or Ry; and Ry, together with
the C atom to which they are attached, form a cyclohexyl ring, Ri3 is OH and Ry, is
hydrogen.

Also of interest are molecular complex compounds in which the acylphosphine oxide
compound is bis(2,6-dimethoxybenzoyl)(2,4,4-trimethylpentyl)phosphine oxide, bis(2,4,6-tri-
methylbenzoyl)(2,4-dihexyloxyphenyl)phosphine oxide, bis(2,4,6-trimethylbenzoyl)(4-ethoxy-
phenyl)phosphine oxide or 2,4,6-trimethylbenzoyldiphenylphosphine oxide and the a-



W07/ 44350 PCT/ US97/ 06591

= 39- SCHEME 2 (cont) 5 [err]

10 : 30 WD 97/ 44350

PCT/ US97/ 06591 - 40- Schene 3
shows a nmethod by which the conpounds -df6 - the present invention can
be prepared, by illustrating the synthesis of Exanple 8,

[ 1- ((4- Benzyl oxy-benzyl) -
[(2-pyri HUd?m?y k’étoﬁé BUhRGMd)i%r&JAhWroSE?éMHex?%Hé@VD&dténéﬂor & hydroxy-2-methyl-1-

(I'Himdazol e-4-yl) -carbam c” acid benzyl ester Reduct i ve

am nat i opheﬂylpﬂoﬂmnt—ph@xy benzal dehyde with glycine t-butyl ester was
carried out in nethylene chloride with sodiumtriacet oxyborohydri de.
The (4- benzyl oxybenzyl am no) acetic acid t-butyl ester was 10 t hen
coupl ed Obpéiieulr intereltaee nbleictlal forplerebmpbamds comprisingchl ori de wi t h PyBOP

Gepr of ccPBi GHmenctbeptorliS amprmney) PRI SisCHt S bR A EbYI TS
chl ori deg pﬁguy]bnopgnund,h 2- pyri di neet haneam ne in 15 nmet hyl ene chl ori de

01T sopr obis et AmehoHbeRoM A A Aumethylpen DphOSHT e o-hydroxyeyciohexyl

PCT/ US97 gﬁﬁp -41- ' SCHEME 3
CHO 6@ Retone; err] Q Bn 10
bis(2,4,6-trimethylbenzoyl)phenylphosphine oxide and o—hydroxycyclohexyl phenyl ketone;

bis(2,4,6-trimethylbenzoyl)phenylphosphine oxide and 2-hydroxy-2-methyi-1-phenylpropan-
one;

2.4,6-trimethylbenzoyldiphenylphosphine oxide and ahydroxycyclohexyl phenyl ketone;
2,4,6-trimethylbenzoyldiphenylphosphine oxide and 2-hydroxy-2-hethyl—1-phenylpropan-

- one; ' '
bis(2,4,6-trimethylbenzoyl)(4-ethoxyphenyl)phosphine oxide and o—hydroxycyclohexy!
phenyi ketone; .
bis(2,4,6-trimethylbenzoyl)(2,4-dipentoxyphenyl)phosphine oxide and o—hydroxycyclohexy!
phenyl ketone;
bis(2,4,6-trimethylbenzoyl)(2,4-dihexyloxyphenyl)phosphine oxide and a—hydroxy-cyclohex-
yl phenyl ketone; '

’ bis(2,4,6-trimethylbenzoyl)(2,4-dipentoxyphenyl)phoéphine oxide and 2-hydroxy-2-methyl-
1-phenylpropanone; |
bis(2,4,6-trimethylbenzoyl)(2-methylpropyl)phosphine oxide and a~hydroxycyclohexyl
phenyl ketone;
bis(2,4 6-tr|methylbenzoyl)(2-methy|propyl)phosphme oxide and 2-hydroxy-2-methyl-1-phen-
yipropanone;
bis(2,6-dimethoxybenzoyl)(2-methylpropyl)phosphine oxide and 2-hydroxy-2-methyl-1-phen-
ylpropanone and
bis(2,6-dimethoxybenzoyl)(2-methylpropyl)phosphine oxide and a—~hydroxycyclohexyl phen-

yl ketone.



15 - 25 30 WD 97/ 44350

PCT/ US97/ 06591 -42- Schene
4 shows a nethod by which the conpounds of the present invention can
be prepared, by illustrating the”synt hesis of Exanple 7,

[ 1- ((4- Benzyl oxy- benzyl) -

{[2-(2-fl uoro-phenyl)-ethyl carbanoyl]-nethyl)- 5 _
car banoyl )-2- (I Him dazol e-4-yl)-ethyl]-carbam c acid benzyl ester.
Boc- gl ycinngcorang® withaige invedtidnl thembolecular comp]é;eumhbWr&isidaa berused as photo-

tetrahydrofuran (THE n the prese S chl o oformate as
coupl i ngindigars f °&§§'@F P °t°p°|yN-eH£?tWI91ﬁe’Mﬁﬂ'?a#¥ "§§atPF?ge‘gﬁé'B %@é"{j’f YIRS was
then 10 whichcBARHSEE slich donfsumast W th 50% TFA in net hyl ene chloride

for 30 mi_nutes. Reductive am nation of 4-benzyl oxy- zal deh
with N-[ bisaisemayalsmh baypraclisedin gembination wigh 96?%%9'&@%&&%@9’%*@.{?%
out in npidimleane chloride with sodiumtriacetoxyborohydride and 15
pot assi um acetate as the base. The N[2-(2-

fl uorophenyl)-ethyl]-Nerr]-(4-benzyl oxy-benzyl) - gl yci nam de. HC
was then = N STA i REs hl ori de
Wi th Do ¥ vaffort g ERfe s h6idSs phatopoymbfiatld campSbiRRE B BRGNS

hexaf | uo(a)phatdpastione 2thylenicallpyBsturaied phetppolymedzable cempound, and

Gepr o oot B ¥htBinftteh at loast ane itfectiti Fompitt: dofHtuhl 8mBRARY Bimati2 bis

chl ori de, w bhtrikacylphospliiré skide cempsund with aa\oeingiroxy ketone compdAﬁdQ?/ 44350

PCT/ US97/ 06591 -43- SCHENE |']
15 it being possible for ttBrgompggltlon to comprise other photo:nly@o%rnga;he additives
PCT/ US97{Dkftibn to component (b). -44- Scheme

5 shows a nethod by which the conpounds of

The unsaturated compounds may contain one or more olefinic double bonds. They may be
of low molecular mass (monomeric) or of relatively high molecular mass (oligomeric). Exam-
ples of monomers containing a double bond are alkyl or hydroxyalkyl acrylates or methacryl-
ates, for example methyl, ethyl, butyl, 2-ethylhexyl or 2-hydroxyethyl acrylate, isobornyl
acrylate, or methyl or ethyl methacrylate. Silicone acrylates are also of interest. Further
examples are acrylonitrile, acrylamide, methacrylamide, N-substituted (meth)acrylamides,
vinyl esters such as vinyl acetate, vinyl ethers such as isobutyl vinyl ether, styrene, alkyl-
and halostyrenes, N-vinylpyrrolidone, vinyl chloride or vinylidene chloride.

Examples of monomers containing two or more double bonds are the diacrylates of
ethylene glycol, propylene glycol, neopentyl glycol, hexamethylene glycol and bisphenol A,
4,4’-bis-(2-acryloyloxyethoxy)diphenylpropane, trimethylolpropane triacrylate, pentaerythritol
triacrylate or tetraacrylate, vinylacrylate, divinylbenzene, divinyl succinate, diallyl phthalate,
triallyl phosphate, triallyl isocyanurate or tris(2-acryloylethyl) isocyanurate.

Examples of relatively high molecular mass (oligomeric) polyunsaturated compounds are
acrylicized epoxy resins, and polyesters, polyurethanes and polyethers which are acryli-
cized or contain vinyl ether or epoxy groups. Further examples of unsaturated oligomers are
unsaturated polyester resins which are mostly prepared from maleic acid, phthalic acid and
one or more diols and have molecular weights of from about 500 to 3000. In addition it is
also possible to employ vinyl ether monomers and vinyl ether oligomers, and also maleate-



the present invention can be prepared, by illustrating the synthesis
bf Exanple 62, (2-(IHimdazol-4-yl)-
1- (i sobutyl-[(2-phenyl -propyl carbanoyl )-nethyl]- 5

car banoyl ) -et hyl)-carbam c acid benzyl ester. Boc- gl yci ne was
coupled to [err]-nmethyl phenet hyl am ne 18- nmet hyl ene chloride, in the
presence of dicycl ohexyl - carbodii m de (DCC) and

1- hydr oxy- benzotri azol e (HOBt) as coupling agents and

di i sopro bfyest t@f&. thhR8 tHE10 BBy Ry néthenaﬁ@aw@d by
treat rren%ma}ﬁ% araonﬁerggg&.ng R'r?s T éﬁe ch %?Iye B y ﬁour

r educt i venain chains. é}nnntanannmscﬁ vinybeihey gmw@mnmg qug@myrseang gcp{yr@prsd%s are
_ \(/:\na'; ? i nggg{gﬁb‘?ﬁi\?g{g éé}bg rsg bﬂgaﬁpﬂafglﬂga%w owe e3:%tpolymers of RRylRAREr Vs

Cbz hi st add maidi¢ au:ud-ytlxr)ctlonahzed myoremers Breoalsol @ppropriate. Siichunsaturated oligomers
0-(7- azabenz tria q/f% t et ranet hyl uroni um

hexaf | uof’%’bﬁ gﬁ’ﬁé?@"?éil« paqg?aly'r\vlneré\l 1- hydr oxy- 7- azabenzotri azol e(HOAt) as

coupl i ng agent S and di i sopropyl et hyI am ne as the base. The resulting

agl din %g |e(§ﬁ>Zp%lnﬁi%lg}lggttx|'Facti:oleb¢:\./ompom{a@rTE SGe g%% f5 eq hylenically untsafui'étgg CRBoR. e

EST/ US97W(55&&$ and gﬂléols orl%oly’éiromdegoand polynﬁ&‘lﬁbﬁaﬁnng ethPlencially unsaturalet r ]

25
WO 97/ 449%ps in the chain or in side groups, for example unsaturate@eﬂygggﬁ @gggﬂndes and

- 46- polyurethanes and coEonmers there Wtﬁltédlene and bufadibhe[copolymers,
( Phenyl met Hoxy) car bony hi stidyl-N'

( pheny| mpelyisepieserapdi lsqn[remﬁ fOPQ'Y'['GFSs reqjvm&sﬁ st sppelymare fontaining (methy)acrylic
met hy| 11 yydiipaaiside chains, andsilé‘tpnﬂxtures Gﬂoﬁgaﬁﬁb@(ﬁhﬁ%wm no)acetic acid
nmet hyl To a m xture of glycine nethyl
ester hydrochl oride (2 07 g, 16.5 nnDI) and 4-benzyl oxybenzal dehyde

Soot um i FraTBIeEEhedficlid Girbuipie s o gliyie, Rlgtuchi frotdt, Gl At g,

al | owed tnamimacid and uosntultamqahtmamde sachias linolenic gcid or oteid anid.Adnyigrand metheous

NaHCJO err t he m xture was stirred for 30 m nutes.
The aquedﬁ@’\ﬁ?%c@%gggref&p&ms extracted three tines with CHerr]CdJ[err]. The
conbi ned 15 organi c extracts were washed with brine, dried over

S d.. Fl ash I
oot at o AR PR A Gaate andyn sRRIGHRY AHHBEE4nt Gickaenatc polB, Exam;
sol i d; mpldsiof=Bdmaiid golyols afe hydro@lmqme?A 4-dithydfdybiphenyl, 2,2-di(4-hydroxyphenyt)-
a( SEXL%&C’%@Q@ BRBAPYPIRES A roscls, Exprmples of polyepoxides ar® tane basedansaid

To a suspRNGIS s Ecn@ﬁ']ai’drﬁaﬂcﬂbﬂ o(shrﬁﬁeﬁlchlorohydr|n402|ierf§mlhblé polyE include
(di net hyl for mam was added benzot riazql e)

hydrat e (R®lymers, a"@)‘iﬂ? m'? Wh"’h contéﬁhhm’q‘@"&% 'Gﬁgg cﬁi"iai"h?ﬂ'é')s"ﬁ 04
g, 5.05 M?&'xﬁs for examplé) B&yﬁﬁ&l%&ffo@ﬁh@b@ﬁolﬁmé%ér&& o?ﬁolg(hyﬂr&g,'alKVDhéth%S

t hen added, d the m xture was_stirred at” room erat ur

over ni ghtery qfﬁe) ok sopalvaefs thereqf; Byrther samblseolvo's are e"sqqs{f%fapemﬁwwh%%a

wi th CHOdrgrgrpuparashed twice with saturated NaHCO err], brine, dried

over MySO[err], and
Examples of aliphatic and cycloaliphatic polyols are alkylenediols, preferably having 2 to
12 C atoms, such as ethylene glycol, 1,2- or 1,3-propanediol, 1,2-, 1,3- or 1,4-butanediol,
pentanediol, hexanediol, octanediol, dodecanediol, diethylene glycol, triethylene glycol,
polyethylene glycols having molecular weights from preferably 200 to 1500, 1,3-cyclopen-
tanediol, 1,2-, 1,3- or 1,4-cyclohexanediol, 1,4-dihydroxymethylcyclohexane, glycerol, tris(B-
hydroxyethyl)amine, trimethylolethane, trimethylolpropane, pentaerythritol, dipentaerythritol
and sorbitol.



concentrated. Flash chromatography gave 1.68 g (72% of the title

conpound as a white foam ES-M (el ectrospray mass spectronetry) 557
(m+ 1). 35 WD 97/ 44350

PCT/ US97/ 06591 -47- Step 3:

N- [N r (Phenvl net hoxy) carbonyl | - L- hist3dyl | - N r r4-
(phenyl net hoxy) phenyl 1 nethyl 1 alycine To a solution of the
ester fromStep 2 (1.53 g, 2.75 mol) in THF (tetrahydrofuran) (15
m.) and H20 5 (5 nL) at O[err] C was added Li CH hydrate (0.14 g,

3.30 rrrmlgm%l and the solution was stirred 5 hours at [err]C. The

sol utionT @oluglﬁmst be esigrifiedhis paskerdp vholgwith one or with ysilﬁqxem#[wa}tmateaﬁart he
pH was & I g
Concent r 2Rt Bkdb dn Parfallpiére! el frbe nydronyl ardlpR g P rhodiedi e gther
conpoundified oaesterlfled wilthother erboxylicRs@®sMS 543 (m + 1). Anal ysi s
calculated for Cferr]H err]Nerr]O[err]-1.2 Lid.2.0 -Herr]O:

C, 57.24; H, 5,44; N, 8.90. Found: C, 57.35; H 5.32; N, 8.62. 15
Step 4: Exarifdps bf egt@iscargd net hoxy) car bonyl | - L- hi sti dvl - N
[2 (phe

( phenvl %f‘ﬁ%ﬁvﬁ%ﬁéﬂiﬁ t]nﬁ%l:[ym? Itnmethyloletﬁéuji]é' {nacMa% bmiqy'l_'o%oa%nezglmethacry-

To a soI late, arimethylolethan teinfetieaonfdte ptetramattylane glycol dnméha&ﬂylatwtrbethylerﬂ\g{y-( 15

W), ves 8 mPE"OB el cinviens giveR\eRyRia PraERpAT bR FRTVEE. penigegiito’
5. 33 MDtracryldte Ientddri@titty tedriabRlaté (Hlﬁé’nt%rytl'ﬁltcﬂ@hmtb aﬁentaeryﬂﬁ'ﬂolaﬂﬁkﬁ%

and the m xture was stirred overni ght m t enper at ur e.

mi xt ure S dipentasrytnritol ietraggrylate, d'Penfﬁqf!(thatOépmaﬁMaﬁ %tgm@q@l F’@?‘?']
washed t yegmta thBentaerythntélaééiéé’érgﬁté\'%%%éﬂ]thhtol Gfduétﬁacr?fdt@cbé?l‘f&éryﬁ'ﬂﬁmtﬁf ],

and concentrated romat ogr aphy (2 CHCO 3)
gave 2.2%ethacsdate, @Peﬂﬁerycthrttpkdlm@mmea@pantaerythr-tolmrareeﬁwaawiatw'mtw6
(m+1). | i
(4~ Benzv] rO%t(I;/nt%leortlzgavm?thacrglate gentﬁeryé%rgtgladrlr%ﬁoﬁmnt% néythrltogtnéla@}cggﬁ%v ||p[en

( 3H i mi disesytbritel pentaitacopate, dipentaerytbiitah haxaitagonatepethylene giyicol diacrylate, 1,3- WO
97/ 44350

4. butanediol dla{ng;a_tﬁ 1 P(bjftﬂ"erﬁiﬁd|d(')'§<‘et_hge’}3('at?')'P %%&&%ﬁ%{gp ate s?rbltol -

nmet hyl ) - triacndatey sdrbito| teHiaaciytide . qientaderythyitalirhgdified tnacrylate;aotiatul tetaametha-
benzyl or

substi tu'?: Mégte eneie R&ﬁgﬁ‘f’ﬁﬁ? sg'lbqgl ﬂe&aaﬁryl% %é(g?ert%w%t%%gd% R%c%lﬁtgrs i de.
The tit| glycerol di- andwtrpmu;hie; 1;,4€dyt:lahemheaﬂa<a'ym bisaswylates arcbibfBethéGrylates of (m

Er[ % ) BenzfPYEUYIePR glvegl wmpl_eﬁ%lghvﬂgp%%%go % 1500, or fiktureskihereot.

chl orobenzvl | - car banoyl ] - 2- (I Hi m dazol e- 4-vl ) - et hyI | - carbam c acid

o o1 obe Fufiher sultabs omponoite (el arertAe aTaRS St Homigaiay cierar Unshiugaipd AbcKas

benzyl, ¢k a¢ids with Beoriawts; c sélrp!hhﬁ@ ah@ allphatlc po&éﬁﬁﬂi&sﬂma&mg’:}sr@fbr&bl% rom 2 tToh
e

substltutln hl. or o en al deh or . 4- benxyl Qxybenza

SiT e CofnBehasially om 3t 4 gpiise HeaupsExamplps of Sish RPVARIOGESIG A RrEHaTInG,

EXAMPLE 4,2- or 1 3- l(o]?aylbneﬁlémmdﬁ zBeﬂBVbQXW-Blﬁ*léHédlamfne( iﬁpé'éi‘@léndﬂ' &Nk 1,6-
azo

carbam)vl) rIe | - carbamoyl | -2-(1Himd t hyl car bani ¢
aci d bendgxyleag cﬁgmme, octylenedlan'erg c{ogef)(lgngg@fw\po},j Qj@ﬁmpyqlor[exane isophor-

(2- phenylongdigRife, phenylened bjsph d | -
car banoyl ) - met hyl'] p_%cg)rlgg%gmme ﬁp en%eggglg me |IBam|noethy ether ?Ifthglretr)'gm C

aci d benzydminet metby!anéketnanapa,rmCB ammoethaxy:)ordhdi@-amnriﬁpwpdxq)elhar& apthér by
substitutin %é 4 - met hyl phenet hyl am ne for _2-benzyl oxyet hyl am ne
hydr ochl §HiteRle pelyamings dl??%ﬁ@"ﬂﬁpe mers,with g€ withat additiofg] ainggroups

ES- M5 666h fhé sfdeldhain, and oligoamides w1th amlno end groups. Exarfpiéd/bldmsaturated amided
-[2-1 (4- Benzyl oxy- benzvl) - r ( - di phen

et hyl car [3E8Rethyl ﬂmhﬁaorwmdsahﬁw%amewwétsmram digthylenetriaminetrismeth-

\IQCZI'/ S‘Sg‘;}agrggagﬁl@@rBlE(n?éithrpﬁﬂﬁaépr6§6)€§[)ethane B- methac%n? Eééﬂ'\%pﬁlethacrylate and

(S) - [ 1- [ (H(Bapdrpkyethoxypethyllachfldriida- di phenyl -
et hyl car banoyl ) - net hyl ] - car banmoyl ] - 2- (I Hi m dazol e- 4-

yl)-ethyl]-carbam c acid benzyl ester can be prepared according to
Exanple 1, Step 4, by substituting 5 2, 2-di phenyl et hyl am ne for
2- benzyl oxyet hyl am ne hydr ochl oride. The title conpound was obtai ned

as a white powder; ES-M5 722 (m+ 1).



EXAMPLE 6 10 (S) - N-(4-Benzyl oxy-benzvl ) -2-(3-benzvl - urei do) -

3-(1H i m dazol e-4-vl)-N r (2-phenyl -propypcarbanoyl) -

met hyl | - pr opi onam de The title conpound can be prepared
according to Exanple 1, Step 2, by substituting benzyl-urea- 15
histidine (Steps 1 and 2) for Chz-histid¥ne. The title compound is
obtained as a white solid; ES-MS 659 (m+ 1). Step 1
Benzvl - ur ea- hi stidine nethyl ester 20 To a solution of histidine
met hyl ester hydrochloride (2.0 g, 4.3 nmol) in nethylene chloride,
at CIerr%C was added benzyl isocyanate (0.58 nL, 0.63 g, 4.7 mmol)
and trie HWH&NH@W@‘@PWGS@YS@ lyamigegjare derived; fiep emde. Bemuagleistacid ed
overni gh r t he
Fesi due. PRI ARE! S B rnaleto abimiy bl ooty SRGAEIREHAC SERE.
wat er, They cashe mnmlemed\mgemeemm,etbyleueallsdumsaduram cavpSTimerns] for xdmple

coneenL 8hféhe. it AR D4EF e 1 obAud Pt ccapposit Rfcne

t he est eethylenicdlyamshturated djols or dlamm’ésS|mpmhiculhnfriihﬁelmlvlam’iohg(ch@ld\d:omac h)

Tha 2a" hobiys tantaining, ot SXarfiils 8 18 26l ¢ Mo EXsiiiTed At furghianes ark thigis

sol ution bumaxmddedsattoraltéﬁ bCknsdthsdte @ diécdyana®R ard from unsaturatedwa salurafetb0
PCT/ US97/ 0?5 - 50- - each). The
organi c W¥%r was separated and washed with AN HC1, brine, dried
over MgSd err], and concent rated. The product vvas obt ai ned as a
white foam (0. 53 39 ; ES- M5 289§m+1
EXAVPLE &2l utadlene(%)d pelyisopiens And,cpPalmErs hezeqf@r%ngwn Examples of suitable
3- (I'H-i MegmeRbmerys a%)oléﬂhs suéh Qbem\ylenermpéﬁ@rb%my fidxene, (meth})acrylate , acrylo-
met hyl | - pri opi onam d conpound can ed
accor di nditrilg, styrene a'@(&WI ehloridestRolymersgontaiping @nﬁth)ﬂgrﬂ@tﬁzgrpumﬁ ethe side
histidin r _by
substit u? pé\% %%Br/drl%o @\ﬁ@s-'n enet ﬁg)"gmﬂﬁe%ﬁ‘ﬂ Sﬁrb%&g of é?\ez’ ac???/gtoﬁbgg?néhe
hydr ochl basefbepopyaesing with {meth)acrylisaaidiromapolymers nedomiymer vinyajcohb! or
ES- M5 65 [
et hyl %ydroxyalkyl Qg}lvat%s_}hereofw ﬁl,'[l ﬁéﬁ@g%erh Pﬁ%’éd bglﬁ'ﬁ‘ r{qélfﬁ éﬁg‘{lﬁ clid %é%) 20
hydr ochl osapséyngets @nd copoISmermbf)(meih)aeMatésawblohmaae ibden esterlfled uaingOfydrax}rC

was adde anate (0.58 M., 0.63 g, - 4.7 mol) and
triethyl %ﬁﬁ%ﬁ)ﬁé{%ﬁ% 9.5 mmol), and the solution was stirred

over ni ght at roomterrper ature. The sol ution was concentrat ed and t he
resi due n_eth cetate. The ution was was

water T Bhathderzabid]efisptundt ey baemelpredSlohect i &6y aPpTed miures.
concent r Frefdrenthés giversittcinixtures obpalyd) ¢methiadtylatelst e f oam (1.95 g,

83%. -30 Step 2: 'Benzvl-urea-histidine-(tritvl)-Hd To a
solution of the ester fromStep 1 (1.9 g, 3.5 mmol) in THF: net hanol

(10 nm. eaﬂb)alﬁlﬂowblerto(a%dfﬁlhders to the \WBfMmpddHidfs BRE6IIAdHIN@IhHentidh; 4hif is 10
mol ), and | on was stirred overnight at roomtenperature.

35 TW@”?HWY uw'%'?mtqm W&&B@dwmend%ﬁwnuwb@m@us substancesg
M. each) .ThEhguahtiy B Birlday & P %

M each) Thedu: BRBt Bi ay'\es, oeRrampRs 5295 % by we5'ﬂht pref\éﬂb‘?ﬂlé‘b@ﬁﬂhed t\)M o
AN HC , Byaight andyip pariicylar, %g@r/.epy Yvelgah@ased on the-gyesallsqligs egntent & hg,bmgigét
was obt ai

L 7|§‘Eﬁio§b?1 @eéz:?d'ﬁ{ Bﬁ’% flaldeorl; Zap?zgc):({/hdgrea]@f{gi fthézﬁidﬁrt'i_’e:“sflll'eﬁcﬁrgd ?%eerrtla;or

et hvl car is4aB @ the lmtoid@aelgamt n-gnueors and@muesdvent systems, ad esion to
yl) - et hyl ster Step 1: N err]-Boc-N 2-
(2-fluor ggﬁen %ﬁgﬁ&ﬁ&ﬁ"ﬂ" 86]6*9996 gl yci nam de To a
solution of Boc-glycine (1.75 g, 10 mmol) in THF (50 nL) at Of[err]C

s Sl ) RSB Sy o'y D T L B

15 st3,000:000, preferatily d 08906t,000,000. Exarbples ate berhedaml t:bpdlyn{néﬂe acrylates

fl uor oph I ensi d at
room ¢ bt eCilrief foh Brédile Sbolymers i Jot3R R P pateiainy RSk R an
was ext r actyid acid, poly(alkyl methatrglates) pady(alidl acrylated);) celllilvze@symsiandeeiluloss s
were 20 conbi ned, washed successively with water, a saturated

aqueous NaHCO err] solution, and then water. The organic extracts
were dried over MgS( err] and concentrated. Fl ash chromat ography (5%
met hanol in nethyl ene chloride) gave 1.93 g (65%9 of the title
compound as a white solid; 25 C-M 297 (m+ 1). Step 2:

N—[2 (2 Fl uor ophenyl) -et hyI I -gI yC| nam de trlfl uoroacetic

I e o o o Y b1 Y Y Y I ”~



added trifluoroacetic acid (20 nL). . The sol ution was stirred for 30

m nutes, then concentrated. The residue was di ssol ved i n nethyl ene
chloride and reconcentrat ed to give the title conpound as an oil.
This was used in 35 t he next reaction wthout characterization.

WD 97/ 44350 =21 - PCT/ US97/ 06591

-52- Step 3: N [2-(2-Fluorophenvl -ethyl]-Nerr]- (4-benzvloxy-
benzyl ) -al yci nam de hydrochloric salt To a suspension of the
co rrpo un detﬁér@ ng&rheég c’ell@l@@t\! Bcetate, cellulShedbetET® buiyrdte Qﬂ@tﬁ\?ﬂc@m}ib@é‘éfr& éiﬂ{ll)tdlﬁ:-
(1.38 g, ) and potassi um acet ate

in net hylpee;epqiwnrm*bmraﬂ,awplml)ylf%m@l &yclizedoubber, o maserao%@a ais P°|Yeth¥|)68Pum
triacet 0 g%wfdedr@& lgeqaﬁ’d Hglyfg%raﬁvmo}uran Tﬂlﬁ){ ngeP pdlﬁ‘%?oBérPdie V}fb?yrﬁ}e' oved

to war m ure an was st urs
reacti orthaae, ¢hiarintaded polyblefias, poly\an)s!aﬂllmuieedoa@iumec&omnﬂa{lmnqe/\goylmengn

oty er bR prabmo S SRR L A ABOMRRR, hAA SR 1

concent r adetate, pdiivinyleiethie, cupsly(ethylendivirgbhoetdte) ,rpo:lymetsﬁuchtdsqmlwadralaceat ed

th I N HC t LR fil t
Gi ve 1. A8TEERoEx B enerd P e aee ey sifp o8 Boteight obyoBlefd. °
Cl - M5 39ghthaiate) ahd poly(hexamethylete ghycol sudcinate).

Benzyl oxy- benzvl)- ([ 2-(2-fl uorophenyl - 20
et hyl - car banmoyl | - met hyl | - car bamoyl ) - 2- (1-

tritvl-lthe Uh%@fdté’d Gombbm%éﬁmhy% B&0b6d in mixtures with non-phéep6lyhriizible
ester To a solution of (S)-(2-benzyloxycar bonl%ll am no-

3- ( 1- t ri filn-forming Gamepenents. These maydys, don exampley Rhysisallydrying polymers or solu-
hi stidi ”ﬁ‘drfsttﬁékﬁ% %)org\én'@gél%ﬁtg fdr Examﬁé'nitﬁi&glil%ﬁé or-callulose acetobligiité! Holw-T-

Roark WH., Stier Reni n bitors |11, United Stafes Patent
Number 49\71335th9§% may also be gggg)catly)cuygplegor @a!‘rcﬁﬁ@bl% resins far ‘F?Sﬁ"éiﬂ% pelyiseeyate

(20 1m.) pates, ﬁﬁrﬁggﬁﬁn@dnﬁﬂa%ﬁﬂé 9t dﬁﬁ‘oﬂ Ude: &%em-curgblgffeém?‘s) mpor-
and benzotri oxy-tris-pyrrolid no-phosphoni um

hexaf | uota@pmrsman@%@Ilegmy@rldlsy@termlvyhlcrrnee nh&topphrmenzed in acfirst sfep and
treated (0.429 g, 1.0 mml) from
“Step 3 a%%@'“‘é%‘gb e?'(rﬁgrl ffgrf?&é}h{%{ ut! §§dohd step. The reaction was treated with
a saturated 35 aqueous NaHCO3 sol ution, and the |ayers were separated.
The a0UCoS | YR alfS SREBIREHE hibinhBnfit DY SRS abRr L Bittarsfor the curiifdr

- 53- oxidatiyély xindfAg rswteniﬁqascargamscnbed,efm example; dmbiehemichdderddicke und

over MgSQ[er.r and ent.r Fl.agh c ra nol
1 et by PR HRRRIRRERRN 8 Snid afd doptbgsPYSRRE Il 2de'bee. vergBNdne
whi t e f ogolontbSner H@Gnémal‘in GmbH, Betlintdberschwandorf ($874). 5:

[1-((4-Benzyl oxy-benzvl)- ([2-(2-fluoro-

phenyl ) - et hyl car banoyl | - net hyl | - car banoyl ) - 2-

(I Hi m dFBepRotd Mﬂy)ne@i&ﬁblb'mlﬁﬁimy‘ cafitath vidlious additives in addititité)the pR&®©INI-

To a solution_ of the trit fromStep 4

above i ntiaterHY e%m%'f*?%%re thetmal "@@gmf)s Wg&haﬁjaélafeipﬁgg cgpl;ﬁ_v??'da gmature
triisopr Bﬂyﬂnéhiaii&ﬁ for examplethytfrodUinone! h9diDaLitohe Biehdatives! pnfdhd8phandIop S,

then 15 . concentrated. The residue was partitioned bet ween a
sat ur at edaphfbelcusteyigaily hindesdd phanols eucﬂ asag-dittergbubydlen-grasol. The shelffifein

| ayers &4 aﬁggéﬁ m@% t R RIMBRY By u@%‘ugrcopgér com&ounﬁ% Erllée@gé ggpﬁ'&r%geg-ﬁ hyl

acet at e ot‘ganl c red
My S er r thenated coiper stearatecs copperaabtioaté) pimlspbdrrue campguidgs) jor(ekafripiectribhemil- i n

V\nﬁt Pgl fe gg@%ﬁ%&j&?ﬁ;nﬁ%ﬁhﬁ %Z](ggph(?{e, Ertﬁ%enyiﬂtdh%sphite or triﬁé)%?gﬁ%&nﬁflz 8
25 ( ﬁmatbl'naﬁ énﬁmﬂmh@omdwnds,l for e{(arﬁﬁleputraldethy&nylhemum chloride or trime-

;f ;] yle;: ﬁ;pl rITD net h cﬁ&{ﬁngig&gfox%al}hm ra(ﬁ n{es “for example N-diethylhy-

(4- Benzthtaaﬂﬂyllamm)to éRGDd@ atiGosphlerid uicyden dunng the polymerizatidit; paraffi¥or
To a m xture of %gci e t-but hl ori de

o
mrol ), aftniRr yax: stances can %?é‘%ddm?ﬁaém@@)( ® ‘Ee syrt Sc?rﬂélc?mm?%cement
(CH[ err ] Cof mﬁmﬁ&-z&hh dbcause of théiFlonasolaisintg th srdbalymer, iafddoex i hanhepardni de

8 mml). The m xture was allowed to warmto room 35

terrperature and Stl rred overnight. Aqueous NaHCO err] was added,
~and the m xture was stirred for 30 nminutes. The WO 97/ 44350
PCT/ US97/ 06591 -54- aqueous
| ayer was extracted 3 tines with CH err]Cl[err]. The conbi ned

orgam C extracts were washed W|th br| ne, dried ~over Ngsq err], and

] I T o s VAR T | o o ~ NS -



Step 2: N-[N- [ (Phenvl nmet hoxv) car bonyl ] - L- hi stidyl -

trityl] -N-[ [4- (ohenvl met hoxv) phenyl | et hyl | - gl yci ne

t butyl ester 10 To a suspension of Cbhz-histidine-(trityl) (0.89
1.7 mmol) in nethylene chloride (25 nL) was added PyBOP

(2 63 g, 5.05 mmol) and diisopropyl et y22m ne (0.68 ni, 3.9 mol ).

The amne from Step 1 above (0.38 g, 1.5 mol) was then added, and

the m xture was stirred 15 at roomtenperature overnight. The reaction

m xt ure =Y '

ethyl ac syrface Iaﬁ%vhﬁ Oér{tQLI'Fegng@fsél gf’é'i? Sl{nﬂgrl rog(yg?ﬁ ﬁl]ﬁf'é?m‘éakl'gﬂﬂir may,

bri ne, dbe applede nglvgséhlllzem Mlhlnblmaertteraucbd are UV absomms,ﬁomuamm twsaphthegave

0,590 (RoxhehiBohideciy e ARG ALE AP S BBl PR RAE

[ [ 4- ( phetiazimettiyses Thebe opmposridsydahdleyarnployed individually or domixtures witham withotithe

ester fr mSte nmml ), 50%trifluoroacetic acid in
met hyl en euseé?stqg%gl}yrhlagerégmﬂgs (\%@Lg&dded The reaction was stirred

at room ERafaplesolsecH OV aBsbBbfssandliight stablizdreara\as concentrated in
vacuo. Cold diethyl ether was added to the residue, and the

sol ut i onive2iHkiroxypheryiibenzotigxoles, fooeramplgl2-(2’-hydroky-5’emethglphenyiat e was

obt ai nedb rﬁio%a?e Fédz (‘)3 5[ &terﬁﬂﬂwdj 'hi&or&ph%ﬁyﬁoénggt&zole 2-(5'-tert- bﬁryfe? 4 [1-

((4- Benz vt oXYy- ezl
et hvl car bmmwmenﬂibeﬁzotneml@ear@rhydmxx-sm 138,3-tetramethylbutyl)phenyl)-

I m dazol i . b2
VO 97 /4 43‘3&&'}%@ Y5 5"t EB-Ahyrokfstenyl)-5 chlorober}zlt_)JtSnazole 2-89 et t?utyl

- 55- 2*-hydroxy-5"-methylphenyihg- @HWGPGM?@"?&@P@ 2(F'orpchubi-S3tarbbuly-2y
0.61 mmh)drbﬁyﬁlﬁhﬂ)ﬁe%ﬂ@tnﬁfdl@ r2 xy-ddselo @ﬂ(l)benzotnaidpe (‘27(&5' di-tert-mmol )

2 oyt i ABYE %ﬁw@m#a@env@ger‘zowa o2if? -b&éa,eﬁ@%@eneﬁh%%mwﬁhewne

m Xt ur e ‘baszotriazole, aghixiure df 2(3tert-bintyl- zthydmma-&mﬁybkynwbonﬁwhyl)paenylm

Noot at o, BrBRREGRAIR 2E0-Briiii &é‘ﬁe“‘ﬁﬁw&ﬁ‘{@f@&v@%ﬁ% et e
dri ed ovérchigielgnaetripzolengt(3'dert-butyt3rhydraxy i -€2tmetiixyearbemyethyl) y gave
0.156 ¢ (:ﬁl&r@benzotnazol&f2-(Shferﬂbﬁt&@'-ﬁ%%%‘é&ziﬁeﬁowg&a%nfymbpﬁ@n%s 647

ES) [ 1) ( bROZSINaZAIe, 2i(3hlepAutyl-2-pydroxy-5'-(Brashixysaikenylethyl)phenyl)benzotriazole, 2-
et hyl car nm—bh ns't[Qs(béethwwxpmwérboﬁyléthyﬂ-enhytﬁé@bﬁen I)benzotnazole 2-(3-

4-yl)-et n nd can
beypa epagé cg@?&y%—@gnghﬁgh errhgz%ﬁ@zgle and.g-(3-texty f % ; br ono-
20 ~ pli=eoetyloxycarbory gty phenyibenmbiritizoleo 2,22 mshylehiebis- (1Ia11,63-

Eg‘ %’ ?2 tr -mﬁh%)ﬁﬂ/ﬁ GWBMQ%?I'ZSW@%I@I]{)@% t%@ﬂ%ﬁ%ﬂ?n Productzti!%f@-{e}to % To a
sol ution batyl-ﬁ -[@rraethoxerarapaMeiiy 2{hydgoxyphenyl]be@t@mwbth polvethylene giyedlane
(1.32 g, 388; 6 mml) in rrethanol (5 m.) was added NaOH (0.908 g, 22.7

2 b1 ved PO RHLT i e MBS S bB gl ol B epormc

addition of .6N HClL. The product was recrystallized from ethanol;
0.312 g BsgHydroxybenzophepenespfor exampledhe 4weraxy H-methowy, 4-octoxy, 4-decylory, t he

styrene qido‘a‘eeﬂoﬂy @%e’iﬁe?logy, 412' A rbxy ﬁn@@'—h?roﬁy-ﬂh'-@fmé[hﬁ wderivaged 1 M

IS' Iof‘lu{_l |[ g;‘r V; e 0 r ituted Benzoic.acids, for exa?np?e 4-?4r? {)utLI-phenyPe

PCT/ US97 salytte, phenyl salicylate, octylphenyl sallcylate dlbenzoylreéﬁcmol bis(4-tert-butylbefur .

A concentygleg. F@ﬁiﬁ% oSO, S-i8n A8 ishenyt 3.5.0- MR SEnjdoflRhibte! e

excess o ver’ cellte an
filtratehexadasy tprt-butyl-4-hydroxybenzoate, aptadecyl %@-Idi-tﬁn-hiﬂyl 4-nmom@e058% 5

(EIXA$'IL_ Ey bite, 2-methyl(45é ~di-erbUtfpREHF 3 5% Xe B 0E i hydrokydRzoate.

I en
et hyl car B&Aﬁ&’é}ﬁ%&rtﬁi‘?m@aﬂﬁﬂ%?ﬁmﬁ E-tinhenylagtylatesorjsooctyl o-cyano-B,B-
vl) - et hvidipheaylberyiate, atdtblyl kecatibmemibRycirkiamate, methyl oFBfariof-hRtrippRnstaskycan be

prepared according to Exanpl e 15, Step 5, by substituting

L- anphet am ne for [err],[err]-dinmethyl phenet hyl am ne hydrochl ori de.
The title conmpound i s obtained as a white foam (90%; ES-Ms 660

(m+ 1). 15 EXAMPLE 11

(S)-1-((4-Benzvl oxv-benzvl)- [(S) - (Il-methvl-2-phenvl-

et hyl car banoyl ) -nethyll-carbanovl| -2-(1Him dazol e-4-

yl)-ethyll-carbam c acid benzvl ester 20 The title conpound can be

prepared according to Exanpl e 15, Step 5, by substituting _



(S) - [1-((4-Benzvloxy-benzyl)- [(2-phenyl-2-pyridin-2-vl-

et hyl car banovl ) - net hyl | - car banoyl -2- (| H i mi dazol e- 4-

yl)-ethyll-carbam c acid benzyl ester 30 The title conmpound can be
prepared according to Exanple 8, Step 4, by substituting
2-[[err]-(am nonet hyl) - benzyl 1 p83t di ne hydrochloride (Step 1) for
2-pyridi neethane-amne HCO . The title conpound is obt ai ned as a
white foam (64%; ES-M5 723 (m+ 1). 35 V\097/44350

PCT/ US97/ 06591

2- [ err] - CRARMBIRTRAY Bey2pP1Baethyi-Rrmethoxycinnamate, meﬁ‘y' Hf&FQP&?ﬁ‘B dg

[ er r] - ( 2niegoxggihhambierandad-¢-oarobmethoxy-B/cyhngvingd)-2-mathylindoline.  was reduced

My e sttt nitdeteRmtRE, ot oferiie BB @R 6. BrerametioPRigSargede e, (00]
The- bus(z,a@emammymlw@yo sucdinate; kis(1)2,2,616pentamethylperidy) sebacate,
bubbl ed pjy1,2%, 805 RAARIBiGH A o iiISEe-Bl. %ﬂtlﬁﬁylgl‘-‘ﬁyogmybe zivlm?foﬁétesﬁl'e“t on.

iochl or o CpRGENsAte ofp(lydr@wgmyl-gg& GteleameihyiA- I)ydroxyplperldlne and succinic acid, the

net hyl | - ¢andtizae ofF NENG buk? Pl @atét?élﬂeﬁy#h-blvéhbi'lbhexamethylen@afahﬁﬁ@ andgitgh-benzvl

t 15
Exanpl ¢ SCYGMIpO-2.6- ngmﬁaﬁrﬁq@(ﬁégfﬁlﬁ% A& RlrrheinyE-4-pipogrdhaigtiasatate. f or
2- pyri di netedkisg2)2,;6:6+vetantdtiyl-aqmpéridyl) 1,2,3,4-tultanetétracaye, L1051 Rigthanediyl)bis-

D o o g Rl i), s RS H K KBRS B e S i
EXAVPLE 242,6,6- tetrametaylplpe[ldme,(t(lsﬁ B52.6,6-penfamethylpiperidyl)-2-rHyutyl e (2-ydodwy3, 5~
et hvl car :arl carlg% & aASﬁétQaéfﬁldcgﬂ 9‘7@5’1&%9&5&' 'Pq,é-tﬂg;aSleM 5I]rpecane .2 4-

| th d ta
AR ms@oblaﬁn@ctylexy-Z 2,6,6-tetsameshyipineridybsshacate Jyis( nstE, 2@@-&:@%2 »
pheny! et gyhsiberidyl) sh@élﬁétell% rcbn@éﬁ&ié‘b‘f' NPNP—B%K?E k:‘o@ieﬂﬁmet X -4-p|ﬁB|‘ 9 oride.

The title coqgo% is ogtalne f oam 662 (m +
1) methylenediamine and 4-morp ohno- EE1 qg-tnazme the con ensate “of 2-chloro-

(S -] : f %Muaﬂu@lamihems,ﬁ-te{ramaﬂwmdvf dylp1 @B tridzine and 1,2-bis(3-aminopropyl-
b 03! A K B4 LR Sy g pgmamer

PCT/ Usgwpga@yjm 3,5-triazine and 1 2-b|s(3-am|nopropylam|no)ethane &8cetyl-3-dodecylst,é8,%:
(4- Benzyltéira)ﬁbéiﬁﬂw 8Bl n@ﬁﬁh 5fdeahél 2@@6%& 3-dodecyl-1-(2,2,6,6- t(eﬁrag?rtlgf -4-

To a mxture of ester h 16.5
mol ), amipeld wmﬂryi/‘éjsasétﬁeﬂea% oﬁeﬂﬂm@yl ‘5(1 2,2,§,6-pestamethyi-4raiparidyl)pyrrolidine-

CH err] CP=sdiche(50 nL) at O[err]C was added sodi um

i m o EoCHRREIsS Y srample f-dootiegaxanles. 2 2 ot Ao bl 1|

\l/vas ad 28(5 .5 alittertindyloxanilide, 2j2tidodecydoxy<s, 5’ rdi-¢eh-batyloRanilide) 2tethoxy-Flethydspdeous
ayer [

or yani ¢ &lideA-SEIE 8 cinbio By lbrie htghy B oun 2k BRI

concent r Angds mixtyewith 2wthaxy@-a vy 5 dadHgrt-butyloxanilige end mixtures.af o2 a0 Py ( 46%

of the tigkdtRo " a8 paethoxy-d np 57-58[er] C. 15
Siep 2 N B PRI P e

i dyl -
trityll faryexa eng.qu-tns(Z hydroxy—4—octy|oxyphegylgrc, ne
net hyl esn;ags-tnazme 2- (2-hydro'ﬁ9-4aocﬁyI6W§ p4 eibisz- dﬂm%t h@ﬁylﬁ-a 3, S-ula)zm@2224 g,

2D 63 o EsRIdnbRaf SEERIE ¢ sl %gaﬁishﬁ I LI I—— T

Step 1 amz;yme(nyl) :56(2g1—dlmeﬂ1ylphmyl) 1\Aﬁ§-tnazme 2-(24hydroxgideattylaxyphemgd)-46kis(4-¢ Was

t d g
concent r ethfiBiBny)1,9,5-EARE DA Br Y LS ALR o iifonl 478 bR, Aot iGN 20
was washdd3.S-tiazines Zd?fwd@évﬂr@tfyaroxy-&butylwmm pheiyi-Ad-bia, e dimelhyl-

MSCLer ¢ lphofif1 0B 28 fxhycroxy--(2-Fl ol SN B 9RYY SNG4 720

f the tigle
3t ep 3 'dt'fnﬁthy'Rbe'[vD(bﬁéﬁW@? AB% ¢)ld 59969WmdeEylﬂw?whugnoxypropyl)oxv-2 hydroxy-

trityl | - ishehylP4,6¢d(e aydimethyiphenyiie3y8-triagiiehy | | - “glycine
To a solution of the ester fromStep 2 (1.53 g, 35 2.75 mol) in THF
(15 mL) and Herr]0O (5 M.) at O[err] C was added Li OH hydrate (0. 14
g, 3.30 mml), and the WO 97/ 44350

PCT/ US97/ 06591 - 59- sol ution was
stirred 5 hours at JQerr]C. The sol ution was concentrated, the
residue taken up in Herr]0, and the pH was adjusted to 4-5 with IN

HCl1. The resulting m xture



was concentrated and dried in vacuo to afford 1.65 g of 5 the title

tonpound as a white solid; FAB-MS 543 (m+ 1). Step 4:
[err], [err]-D nethyl phenet hyl am ne hydrochl ori de Sodi um
hydride (60%in oil) (17 g, 0.43 nol) was 10 suspended in THF (150 XL)
and cooled to O[err] C under ni tr3%gen. Benzyl cyanide (22.2 g, 0.19
nmol) in THF (30 n.) was added dropw se, and the reaction was |eft
to stir for 1 hour. lodonethane (24.9 nL, 0.4 nol) in THF (20 nl)

was adde ro e at Olerr].C. The react tirr
te?rper at m&m\,\n ? h ites, for examp rtﬁal @’i‘yisﬁ*??@pg'ﬁ?ﬁ’fﬂ%ﬁﬁylv@gﬂ Pf‘?stpg‘ﬁﬁﬂ and
the filtpldngl dialkyl phosphitesetiis(nonyiphenyl) ghiusphies itdlaarylpirosphite; triegtadecylet hy |

SCELAL° A0l ) o, B S b hery oo,

(929 . diisodecyl pentagwythuitelidiphosphite; bns@e«dgtquvmhemé)@entaemtwuolwlnhqsnhlte

omoved Dagee ALeRHRA ek pnohpehidsRttioNibikisphitd BisodecylonfiRheli s |
di et hy! o diphogphite. bis(R.4dj-tert-bufyir- mabwahe@yl)pﬁetaswrwéﬂph%m%Ma(%ﬂ@dﬂﬂo
was addefén-butylpher@r)eémhéﬁtmm lar;%sweatr%tédm saﬂﬁ:brﬁa &4 ﬂyqbtralaé(z&-si-

(86% . %%RWP')GW@H@TWPW&V%&&M Be Z(;/nlltgx |s%%ct§lloxgl 4(, 1 ﬁetrgl tert 2blPt{A &YJ

propyl ca
(3-tritydibahko[digH#32-dioXaphospleddiy, |6-Hurs-23)8,8 0-tetra-tert-butyl-12-methybdibendeenz y|

ot) | kP A BnPosBet: G EUHER B mpRPRhENIEm A Cppefg bise 4™

mol ) andi-Babdufyl-63nethylpberdd) ethyllphosphite.  f ol | owed by

[err],[err]-dinethyl phenethyl am ne hydrochl ori de WO 97/ 44350
PCT/ US97..06591 . \ \ - 60- vee fr.om St
1 (0 99 THE Mvention taarefore alsq pvidas &Photopolymegizabie GomBosiion, saMpHisiY as

added, apHotbinitiatordtuésst\Wne molecular 86mpleRk Comduft $ompisingd MonBHRE-rtFis-
The m xture was filtered, and the filtrate was diluted with

CHCL[ er r poYiBhosphing-xide compewndivith as-hy dosy kRianegampqundyANA @lsa M¥aksy er
rot hanol PR TS BB5E B 66 pyBlcyha 8o dHsidorthoistonenyibenzotriazoles

917 ('m +ang/or stedgally hindgreshargines basyd (>|12{2 §.8-teteamethylpipetidinegs:| ) - [ ( 2- net hyl -
2- phenyl - propyl car banoyl ) - met hyl | - car banoyl ) - 2- (3H

I m dazol e-4-yl)-ethvll|-carbamc acid benzvl ester

To a sol Uibiasoelefate the phatopdlyroerizadiondt it possiblectp asid Einines, foLexdinple trietHamiol )

has 200" i N-RetffdibtynaEhiine. ety pyifeuirdr MBS of Michidrs ketoRe. i U1 ©

concent r attih offthe amines cani beiintenasifies by ake addition of atdmyaticketdrmdscof thedeargani c
sol uti on B/as shed_tw ce wi,th saturat.ed

rr], brine, 20 and
dried ov8P® BFrP‘am s d AMIpes whigh can Sg%aéﬁe‘ii‘yge" scavepgers gre sub-
conpound stituted’ N pdibikylahitings a8 dast&ib@d M EPYA-339 841. EW&%&Q&MJ cdifiitiators
oun

ggﬁ/;‘ y;gng Lt%ré{d?z%%ﬁ tﬁlo}/s thlq:%'n% ?ﬁ'ﬂf"%‘?ﬁ q_%lé:honggmes ag giescrﬁ’)ed for e)rcgrn%le
EXAVPLE irﬁEP-A-43812§éndGB1A2((8@mwzyl oXy- benzyl) - r (2- phenyl -

but vl car nmet hyl | - car bano
D) et ny e BhPloRADEeHZRIPTATL RS Bl arelstated by the addtian qfiphotoseBsifemhiath be

pr epar ed sAficst stbader! the spectral @?@Wl@ iﬁesé&@?n@panﬂ&ulﬁk‘@%h”aﬂ& bHEbonyl com-
[err]-ethyl benzene- et ham ne’ hydrochl oride (St 1) f

[err], [ ePPYDAs $HANAA benzophenoqﬂ@{wﬂwsaﬁﬁllﬁ@mpgneb@qmn@tlsq% anthrneumpw deri-
corrpound vhiives and 3-aSRIER ditivatiyda érﬁy d@%ﬁéﬁﬁfneﬁﬁaﬁlr@yaﬁ% %743350

Step 1: [ err] - Ethyl benzeneet ham ne
PCT/ US97 rusiamine and erythrosine dyes. -61- Thi s

o0 DS LB . of S e st

Med. Che@xamglggﬂthgﬁog;abm-a;m)by the adsiltlon ofa component which forms free raglixalsrinEed 7

f)ﬁ)enyl_ ( gr@égﬁ%ném tlﬁgﬁ%%xa?@léﬁé r?r?f) car P1 P %(?Eazobis(4-methoxy-2,4—di-

met hyl | - predipihvalenonitiée), a triazine, dlazo'létwmeL peruamm pemxyeompeyal fith as a

according to 10 Exanpl e 15, Step 2, by substituting phenyl propionyl -
histidine-(trityl) (Steps 1 and 2) for Cbz-histidine- (trityl) and
Step 5 by substituting [err]-nethyl- phenet hyl am ne for
[err],[err]-dinmethyl phenethyl am ne hydrochl oride. The title conpound
is obtained as a 15 white foam (45%; ES-MS 658 (m+ 1). Step
1: Phenyl propi onyl -histidine-( trityl methyl - ester

To a solution of histidine-(trityl) nethyl ester 20 hydrochl oride (2.0

~ o~



MySJ err], and concentrated. The product was obtained as a white

foam 2.0 g (88%. Step 2: Phenvl ropionyl-histidine-(trityll 30
To a solution of the ester fromStep 1 (2.0 g, 3.7 muol) in

THF: met hanol (10 nL each) and water (2 nl) was added sodi um

hydroxi de (0.44 g, 11 mmol), and the -25- solution was stirred overnight
at room tenperature. The sol vent was renoved in vacuo and 5 M. of
Herr]0 was 35 added, followed by 1IN HCl, to obtain pH 3. The product
was extr 7 350
e/ USQ??%%’@@GIMIHB o?bgbdxy@éiﬁ&ﬁétg for Bfarfif18 £BLfy! K‘ﬁﬁopeggxnde as descnm ﬁ'l l’é}gé\\n oh
1IN HC1, B4#5 639, faréxadnme.er MySO err], and concentr at ed. The pr oduct
was obtained as a white foam (2.18 g); ES-M5 529 (m+ 1). 5
EXAMPLE 18 (S) - [I-( (4-Fluoro-benzvl)- [

( 2- phenyThe composiiobampoudrding to the invention may also contain a photoreducible dye, for

hvl | - H d | e;4-vl hyl |- . _. ham d
e - SRR SRR bt e g SERBEL SR ¢
Exanpl e 8eriditelyeb, ahy/os ahﬂhalbmbthygcémpdsdndmhlbly lcan be cleavefiibyradiaibmSimiar or

2- pyri di neet hapneam ne,. 1. by substituting

p-f1 uor o€ %@Hﬁmage?mbe% in, for e’@"ﬂ%ﬁz‘%ﬁs'éi& 5824, 2l dehyde. The title
conmpound i s obt ained as a white foam (78%; ES-Ms 572 (m + 1) 15
EXAMPLE 19 2- (1 H1m dazole-4-yl)-1-( (4-nethyl-benz r (2-
phenyl - pP&'aﬁnceavwmﬂ a}éq'l'ﬁ{eﬁm - dapPeding on ¥f@un§¢nﬁe appllcat'OBaPBEﬁﬁ¥€fla*&P&

benzyl eéFsehll&Q pigments, dye-Ehﬁeﬁlhé'a@eﬁl@r&?%mngﬁgs@tﬁnﬁrepar ed according to
Exanpl e 8 ep 4, by substituting [err]-nme phenet hyl am ne for

2-pyri di ﬂb@i‘ rad Pigmentedicaatings gan suitably be Suegst l?Y theyadslitiestaf glassmgjcrobeads or
p- met hyl pBgageb YRidsdBrdsLhs de scnbed\‘li\?pgnﬁ '@éWBgB%Qk%EB%de The title

conpound Is 25 obt al ne as a Ite Toam ( M5 568 (m + 1).
EXAMPLE 20 (S)-(2-(1H I m dazol e-4-vl)-1-((4-met hoxv- benzvl) [(2-
phenvl - I

D erov] ‘I‘ﬁQYr{v%ﬂﬁm%X rélaf%%&%hhogﬁiw@%hﬁsﬁé‘% Sbmgrgg%rgr(a)d&qég gﬁ d
Exanpl e #8nicallypngatutated, lmmmmlymngz@hﬂe rcompetuingwhich is emutsifmbmﬂ‘dibmivemlrf or
2-pyridi Q’%gé haneam ne- HCl and in Step 1, by substituting

p- met hoxy- Zhzal dehyde for 35 4- benzyl oxy- benzal dehyde. The title
conmpound is obtained as a white foam (33%; ES—MS 583 (m+ 1).

WO 97/ 44 US97/ 0659

- 63- ﬁ%glatmn curable, aqueous prepolymer Eﬁﬂﬁﬁ'_@sﬂf this type ar(agamrfq_rmah e!ailable

2- Ani no- jhmapy )ranatnmsl Thishempid takemes mphna dwpers:on(dmb@é?@ﬂ@&ﬂeﬁ&@)é'ﬁre-
- car banovi azo | -carbam ¢ acid benzvl

ester 5 Bolyme? d'SPeFFﬁg]ﬂP‘?rﬂ” ?98 ﬁ%%ﬁwat!%ofd@e p‘!‘faé%/fd'? dipseystems s, fopexample,

Exanpl e &om3 &180'% Bywsight iri ;?amcm& f?cnﬁiGD 960 86 b\} weight. The radiation-curable pre-
met hyl pheneth | am ne (Step for 2-pyridi neet hane- amne HCl." The

title coRpYmeAOr rrepsly EthHEe 'ﬁpr%ﬁ“ dor example, fiygeRqentafjonstal from 85 & 2G:Te:

1). 10 py welgrﬁtlﬁ IE:aﬂncuIar ﬁ'oﬁmmfb 4@%rﬂywagm*m@ ?diﬁté?l‘ﬁ@ﬂ&resntages mdlcafed for
Reductl on of 4-methyl -cinnoline: % nmet hano 100
i

usi M@tesANE Prepelymer irsthese °°*nli>é>s ions is '“cﬁﬁcw%? W9sta ‘é‘hﬁ‘béﬂe &fde
Wi t h et BasRdries B akfdlitives irf Vdriohid bfolRE déb@ﬁ&lﬁ& thﬁé‘aﬁﬁllcﬁff&?ss of Ha in

i sopropanol ; ether was then added and the sol Ution ol ed. The
precipitate was filtered and dried; 9.4 g (60% . 20

EXAVMPLE 3Re rad:ﬁon-éu?‘hble {véfe('-dfsﬁol:%e)ﬂofélﬂw ‘i’)&f{?n‘ﬁl B&ep&lyégﬁnﬁhmﬂlarg 1RHGtly atso

proxvl car banoy car ba
vl)-et hymssglgg(e@;ggredoagqupqwrmqwolmemlspersmns monofumlenali aripelytanmionalcetiogin  be

Peneal deR gt disilunBmencym ik alk known b bo, i Sd Riatdt ol il o #48 ©

obt ai nedradicais ahdl centhim fior(eXa@njple, EHM/B.0886 1.0 mol of miymeﬁzable dadble bonds per

car bary | 199 81 rensiisr P X5 Y avarode AORSlay Berh of o 8o a1 Bp et iy

The tit| pacticdat ficont SH000 PO OO, elbmuﬂnglmgtrteowﬂsnded appligatienS hoWever4,

2 pyr i i RERPATRss hRYIES PR bgiocyer weioh® Ry a2 yfidas
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Step 1, by substituting benzal dehyde for 4-benzyl oxy- benzal dehyde.
The title conmpound is obtained as a white foam (57%; ES-MS 554 (m +
1). 5  EXAMPLE 24 (S) - [I-¢(

(4-Benzyl oxy-benzvl)-( [2- (2-chloro-phenyl)-2-

phenyl - et hyl carbanoy! | - met hyl | - car banoy2§ - 2- (1 H-

i m dazol e-4-vl)-ethyll-carbam c acid benzvl ester The title
conmpound can be prepared according to 10 Exanple 8, Step 4, by

(S eps AFRAGnAR, Boekid dolISRY poymenaatdbeOTolY| VR AR Brde, |

obt ai nedmum acidimumber obh® (:K)Wherisomlmﬁ@pplymenza)ble C-Cxlouble k®ingp, Hydroxyl-

i opw e o0l ad OPRE bl X Rolvepgxidpcoptaihd Bl B85 o ol ydleC,
1 hour wpethmolecule with iat éasyondlosB-ewlenivally nasaterhted earbbXydicraeil; polyuretitane

renmove HBr. The reaction was heated for 15 m nutes, 20 and benzene (2
m.) was {meth)asaviates and e frethylenicalinupgaturated acryl&cf@ealymefﬁm@@nme agrWiefrading ng

sol uti Onﬁglfs A 8%£&rbre]d i fEPZAglz 339, are ugéd ’W(ﬁ hred B%ﬁ%@é@p%&éﬁe@ﬁa Xﬁr ebé and

hour s. e tea AR our-
pour ed onsed.iAls sétﬂiéblegs)realmjpdpnneazablapmwmy@ibm ﬁesolb)ad i’BP-A-33 8B, wluicleams
| ayer wa

(5 " e SIdEt dhuithiable BreBSlynittS baving ap MisagH hofdeURr N oF &
sat ur at e@dﬁabﬁlﬂaecarhoxyhrgrmm cartnt of from oY toet’é %/ &xid N@Bﬁ@ﬁt offtdmanot &b sat ed

o i or o 1P PO erizatip -6 il Borfiuser 100  of prepolymer. Gfef stiiatip paueous

Reduct i odispbrsidifs fiised watspbtioa Bﬁnéth)&gyléita r;fo%ﬁ‘ibrs are desdhﬁbd imEPLR4PHESENCE
of Raney nickel , in methangl/NH err catal yst was renmoved and

washed wePfl sHitabie water-dispgesible, ’ad'a“?"'PH'iaQ{Semﬁa%'Y@SFﬁc’éﬁ@? frowdirathane erylatgs

(100 n) aY@élsclosed in DE-A-2 Y48 §3d.44350
PCT/ US97/ 065 - 65- added to the

resi due. T@@% @ﬂ&t@n@arm agigougipregolymer dispersinnsynajheantaipsassfurtiieeadditivese of
o Dol U8B ans omuloHBpHGpARE i S RGeS
EXAVPLE ggample talc, gypsum, gilica, (rgmeszaﬂzgn blagk, Mlde and jror( @cldemyeacmob laecaH -
1) et ny o0, 1evBRh toenfr IBACRAS e dgbfts ceiaft, mating aqents, aiipams, ve
pr epar ed and othetiasgistapts which ar@mvphnor%;n Sirfgeecoaling tachsologyitSuitgble disper-
arr] | [ oPler s Riahs e VP sonuie, tigh TG RAR QI bGRE PpAROSsiedrffdd ob"
corrpound largrdvps, for exbtmleﬁmjy\asylalcdhotse pblqmnylbﬁ&éﬁdoné&nﬂ&eﬂﬁlﬁsé gthersl Emul-
Thi s comPUETRIMIEh 855 bR brd B TRTIeRyISers g PossbY e I AP i | o

foll owed by cat al yt| c reduction as 20 exerrpl ified in B.K. Trivedi, et
al . th n“ 1993; 36: 3300- lg

EXAIVPLE & protops ymgrizaple cophes{iiops gomtainhe photointiatar, ) judigicsshyin asayantity 5
i m dazol &f 4roth 065\ to [1 5(%-waight Ppteiably RafPe!1) toBbhYlIweight, based on the

pr opi onam de The title conpound can be prepared according to
Exanpl e fgmpgf'g?f' 2, by substituting benzyl - urea- hi stidine-(trityl)
(Steps | and 2, Exarrple 6) for Cbhz- 30 hi stidine-(trityl), and Step 5,

by substitutin rr]-nethyl - phenet hyl am ne hydrochl ori de for

[err],[e® Fe'a‘i"gréﬁﬁ%ﬁ it maly'be o aohaniageyinadditionig thewrlesuian somplex phptginitiator
conpound b

"o 57/ 44 §5g1pound of theihainBies Buse o%r%o%ﬂ%fo%ﬁ@tonsgﬁf %gsg}ri%et&ﬁfﬁpﬂénone, |
- 66- benzophenone derivatives, acetophenmrace&:pmnone derivatives, for example a-hy-

S)-N-(4-Benzvl,ox e 3- ur ei do

i(n‘i)dazc()I roRyGY§lo X‘[ylP eBKehélog’Bu?ﬁqE M?P?%mérﬂ'lh-ydmxy Or MRS de
5 t%ph nk] 4 -afoya138ieR61aRa b étzotl SIRA’ &R REHA BEMY kbfils, mono- @1%{691 e
15, Step by substituti ng benzyl - ur ea- hi sti di ne-( tri tyl ?

(Steps 1 PhiRg oxides,bisagyiphesphipe oxides, ferropgnesios titagopenes: r i tyI) and Step 5,

by substituting [err]-ethyl benzeneet ham ne hydrochloride (Step 1, 10
Exanpl e 16) for [err],[err]-dimethyl phenet hyl am ne hydr ochl ori de.
The title conpound is obtained as a white foam (93%; ES-MS 673 (m +
1). EXAMPLE 28 15 (S)- [21-¢(

(2-Chl oro-benzyl)- [(2-phenyl -propvl car banoyl) -

met hyl | - car banovl ) -2- (1H i m dazol e-4-yl)-ethyl | - carbam c acid

benzyl ester The title conpound can be prepared according to
Exanple 8, Step 4, by substituting [err]-methyl- 20 phenet hyl am ne for



25 : EXAMPLE 29 (S) - [I-¢(

(4- Brono-benzvl)- [ (2-phenvl-propvl carbanovl) -

met hyl | - car banoyl | - 2- (I H-i m dazol e-4-vl)-ethvl| - carbam c acid
benzyl ester The title conmpound can be prepared according to 30
Exanple 8, Step 4, by substituting [erv3Znethyl - phenet hyl ami ne for
2- pyrldlneethaneanlne HCl1 and in Step 1, by substituting

p- br ono- benzal dehyde for 4- benzyl oxy- benzal dehyde. The title

conpoundwrien the moleéllhatoraglexphadtoihitiators @etoidiigAo thEnhdntidadareremipldyed B

WO 97/ 44350 / US97/ 0659
-67- hybrid systems, cationic photoinitiators syghrggpenzeyl perogc-jre aromatic sulf%mum phos-

(S)-[1-( ﬁﬁorﬂ]\‘n%%&ﬁﬂﬁﬂ E%Its 6@%%{@ r?lh\féﬁ@fdﬁﬂﬁ%mmex salts are used in addi-

met hyl | - car banoyl ) - 2- ( zol e-4-vl carbamc acid
benzyl eterto thgfree-radlcal CUIIHQagemtﬁéowdmdﬂ@ﬁ:'ahe'ﬂ@nprepar ed according to
Exanple 8, Step 4, by substituting [err]-nethyl- phenet hyl am ne for
2- pyri di neet haneanm ne HO and in Step 1, by substituting

m chl or oThe phatapelymesizable compositionsheanvlye usgd forvasibue bytposegHor example as

d t . 04 - _
ExavpL e Bl inks, asJBRARAE by Hedodkt, &b MARBAE for chatnbfB 5Pt b mbll, as
pr opyl cacoatingydompuositions) mtmlaba,rfoybapéi* wéoH,i metdharplastit; ag Baylight-curable coat-
| t hyl | b t The tit b
bt bpar o ngedar AR a8 Shd rosdrhkia 6F pliotogranhic rersgditian PRGERIE: SOTHAIBT 0.
bg ?zal dgbmnd n@bonfautmmawnabsyfd?ma%é el\;kéimg%tﬂg pidteséed drcfor the prodecioh@f Peintirg
opt al ne -

L e Blbtes which B & davElopaRag HiBanicseiNAns pr fdieossialkaling. ey fof the
- pr Opy AiduR it bf MKy tor sereRpimiting,; & ddital ﬂ'ﬂlﬁ&lﬁ\@i@raﬂs adadhesives, as pres-

vl )-ethv L carbam c aci.d benzvl ester he title conmpound can be

pr epar ed$S |tws adpesives, as I@@gﬁﬁpg rq;sln%lagﬁtqb re§5$t§q&qrmagpptﬁ@slsts and as
o-chl or OsBBéF haBRS 1o etectronic circits "P@Fthd 'p%ﬂd&ﬁoﬁbﬂﬂﬂéélhﬁﬁérﬁﬁ)rfaﬁﬂ’ gfes byditk 2)

for {mﬁl di neet haneam ne ) he title conpound is
obt ai ned cHENG (UM pyring ip diensparent megdmremhe isterealithography procea, éﬁ described,

ﬁlalllﬂ Qﬂ ot x4 ngﬁé QBQJS) bﬁ&ﬁ)@cﬁwfﬁo for the. pre;m‘lg??llgf E%%BS&% fiatdHals (for
2-chl or oph@nphaatﬂemmpplylemrq avhich B8y containgglasadires andrefhe( assistantshand alided.

w)egg} zz '@(—Y@%r compositi&ﬁg, lf&xtﬂg cfogfin& OPQHE%suﬁtﬁﬂld;%géfﬁ %@%&f’{enw&j éjse

- 68- coatmgs(fdrqmlcglﬂb]:ésS mmol ) in THF (10 nm.) was then added, and

LA 20, T RELARR phApodadilorih v Hiklieo may po pel U B AS

and was hmtstfm eraulsionipobfrherizations, e initiatdté ef a polyarerizatitm forehe fixing df ordered
oo On of o e §7BREGHERAER BLGNPT She pllgomers, dnd 3s Midators Yon e igos s Ayeh Oy’

Reduct i oganic mdterigis.oduct from Step 1 was carried out in the
presence of Raney nickel, in nethanol/NHerr]. The catal yst was
removed and washed with met hanol. The . filtrate was concentrated and

di et hyl &t barfadelOéatings, mixtures ofwbprepdi@serivath b@ym@s‘atdﬁa@ed m@haﬁﬁlﬁé afd efleriCl
was added jtate the co ound;

(?hhl seto&gemg g /?'r,a
EXAMPLE 3§ec whic as‘f@ﬁ"t‘%‘? amepeynsalied menpgmerq 'fe( rzrene i? Fris Pyimarity(re-
phenyl - p@paﬁéuswmmbw@eﬁwbﬂm@afo%n“g\ﬂm] afd bxhénon?ﬂuereof S RWRAIRe ersorf

benzvl ester he title conpound can ared accorg) ng to
Exanpl e §k'"s@ ipthg arifp '%fuwg@e tha pragertief of thecquigd ﬁlm Thep yupseiHEateq MeRPmer f or
2- pyri di haRéibROSS Hichssstifi rit Which 5%&} -

o- met hoxy- belnzal dehy des f(;?gagge - IcenrgnFerS%%g%éztg BW’R : Hlél_ﬁgw'e?ﬁo rrounsatu
conpound rated monomer fumtwnﬁ@@ m@a@twm ﬂl.lléerﬂ @urmfgam%f WI”IBE!I W8 \dgnpsitynisiredyiced
EXAVPLE %houttne nee&? %ezacsg,, ,l‘m dazol e-4-vl) -1-(1 (2-phenvl-propyl- 30
car banovl yl'I'- [4-]pyridin-4-vl net hoxv) - benzvl | -

carbanovl | -et hvl)-carbam c acid benzvl ester The title

Cubbti t ut g Ael §EREREL AU ntin) Beeq n twoscoRRRhEnime i Ratnctiy win,

4- benzyl @menomaturatebmmmmdmrebiﬁs&w Eobphmuiesistst. speécific one-component
[err]-nmethyl phenethylam ne for [err],[err] -dinethyl phenethyl am ne
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- 69- hydrochl oride. The title conpound is obtained as a

white foam (67%; ES-M5 661 (m+ 1). Step 1: 4- [
(4-Pyridvl)-nmet hvl oxvl - benzal dehvde 5 _ This conmpound is

synt hesi zed as exenplified in J284%t. Chem, 1988;25:129.

EXAMPLE 35 (S)-(2-(IH1mdazol e-4-vl)-1-f(3-nmethoxy-benzvl)- [ (2-
10 phenvl - propvl car banovl -) - net hyl | - car banoyl | - et hyl ) - carbam c

aCI d benzyétemsiaeé frequently employéd)dott éxdnsple pofymeleiniides, pelyehaicanesionpslgind ng
substituting [err]-methyl-

8,
phenet hyF’%smaﬁ eF Fb@'ﬂﬁﬁwﬁ%eam ne-Hd and in 15 Step 1, by

substituti ng m nmet hoxy-benzal dehyde f or 4- benzyl oxy- benzal dehyde.

The title conmpound is ¢ obt ai ned asawhltefoam(14° ES-M5 584 (m +
1) . The molecular complex compounds accerding-iogthe inveption can addi 1onal|y be used as

(S)-(2- (i‘rEbJr&!l %ﬂbﬁﬂ a%?s dr’ meLcﬁr%t‘ it stems for r3d?éﬁaﬁ§+l§?§5lg?ggiﬂb) coat §¥ I -

4- (pyridin-3-v enzv anovl)-eth mc acl
benzvl ed henpowder coatmgs camrb@ haaeu@rtsnhpldeamsmd arempneparseePriaipingdeagtiveo

Exanpl e glj? %étb%lﬂfjéb fﬁ?%eﬁ?'lgf% @%%dtg%rv‘}r}il(e%ﬁ&y h&éi&les ?a%rylawldes ang,migures

nmet hyl ox enza benzyl e and
Step 5 bthesedfsAifrag-fadigally UV-curabler powdrriopating can fvgl farmuiateiddyy mixing unsatu~

<" b ar Fishe BB oBRE i S8 Ao o0 HAR TRty cghe S

| 4- [ a3relevradidal phahmmhaiooacd:or&ag 1athbsinveldion, as descrlbed fohesamplepiadhel pas
\S,\}éntgg/ejzégg“%dlaet‘lon rH)unng o?g’owder Coating”, GonfterenceeFmocw% é‘r)péggsﬁfrope 1993
- 70- by M. Wlttlg and Th. Gohmann Slmllarlyl,:_féééll?étﬁcéﬂ? UV-curable(Sowde?-coatings can be

| H-1 d | | -
(2 phenifmuass b kg Beatrslad payester oaimb it scldasivates, methaciylatessof -
aCl d benayl ethéfsaind With a photomltla'fw aktodidthCRNRB Wibntion. ‘bﬁe Bbﬁ&éf Sshtings Mal ng

Exanple 15, Step 1, substituting |-naphthale
car boxal é@?ﬁ?ﬁ’@? bA“(Eﬁé'ﬁﬁld(?}?(j‘U%@da'l exiRie, iBldE-4-42 28 514 and EByA-636 669.

subst i t utthg@\- éurbblerWBé'rI&B afiRys hﬁé@ﬂlsﬂ%ofrﬁfnse white or coloured pigments. Thus, for
[err],[err]-dinethy I henet“%lamnehdroc oride. The t1e 10

conpound example; arefﬁ!a Iy sutle fifaniumn digxisde cande erpioysi locmncentratlon§ of up 1950 %

EXAVPLE § gwel qt in gr&le? ﬁgﬂg\fé %Ehlie;ﬁ:%lr' gcr)é![n}? r?a lg\g r1gch0fi(c%vé}Jﬂﬁﬂ)(dwer1‘5he process

propvl car
car barmy|npmllmomn§l§e$)aleptm%teilqjordahqstatuzasnreylng of the powder oftecthe isubsirate,fpound

can be Ple ﬁﬁﬂﬁﬁ%éﬁf’&f\ﬂdw{rheﬂ,ng of the oraéf‘lﬁ}. ing5Rf a"fter*aysn%&b@ﬁgnﬁ Héé Bgen

[err]me m ne 'naneam ne H In 20
Step 1, Wn‘@dbadieﬁlomqugngof thefdoabn@usngyaltraymam&iy/mle light, forfeﬂample with

- benzy | oo BRRTALED HiGur Rngs] Hefar RS Wod Br xenon 1amR! R'dFTuly AvihL Y ©

25 ( Bge @F-the Irhdxaimi&zmiabledpoWderlcoéianQevm'tthgir héatahﬂablecounterparts |s that

P ar bam A e A e gt of s Bl aaticies pan.be spRRIVY BXmaS B erdsr o

accor di ngo ensure the formaltion|of aJéinocﬁh;emglh dw$§¢d2ﬁﬁ1§t I ¢orgrast nyheattcmrabld@lwde
22 a whi eéné1 dgﬁ]aﬁ%zg xr\éb%enza egg ttqgﬁ pa-é_)rt])% fgrmulategl (\)Nn??loutntﬂe unwanted effectb éfaa{ ned
EXAMPLE 4éduction in theB)lifdtine, (sld-thal tHay ﬁié&e&-r&la)lvélﬂ (dwi telaperaiuied. For HIS Pédson35

propvlcarbannv vr|d|n vI me
benzvl | - Fnﬁ‘iFP ”‘?ﬂ%as& 8’ %%qt@eagﬂmut@é@# such as wood or pjgstigs- 414350

PCT/ US974r9§5§1ﬁon to the molecular complex photoinitiators accordm%t;e the mventlon the poW&@r
title corrpound can be prepared according to ‘Ste

subst i t uCPRABIG qulaigﬂnﬁms) also include ¢ ﬁpwkw& M%ﬂftﬁéﬁﬂéwﬁse@ﬁ% bwr

4-benzyl Qxéd above undéggggﬁgng hgde. The title conpound is obtained as a 5
white foam (62% ; ES-MS 675(m+ 1) . Step 1: 4- [

(2-Pvridvl)-methvl oxvl - benzal dehvde Thi s conmpound is

synt hesi i i
EXAMPLE ﬂ‘.@ phiot &)‘ﬁ%mk Cfo 3 SEE’R?V ce otdrlrrg% hd_\ﬂeur%}gig ?\%%iﬁgenzv o&xe% le, as
benzvl ) - 3ogling $uhsaian_c@séor4sub|s)ralas qf ali kinds: forlexampleswood, textiles, paper, ceramic,

propvl car banovl ) - met hyl | - pr opi onam de 15 The title conpound can be
prepared according to Exanpl e 15, Step 2, by substituting

N- et hyl - N- benzyl - urea-histidine-(trityl) (Steps 1 and 2) for Cbz-

histidine-(trityl). The title conpound is obtained as a white foam

(79%; ES-Ms 687 (m+ 1).



20 . Step 1: N- met hvl - N- benzvl -urea-histidine-(trityl)

et hyl ester Histidine-(trityl) nmethyl ester hydrochl oride

(2.0 g, 4.2 mmol) was suspended in nmethyl ene chloride 25 (20 nmL,) and the
solution was washed twice with saturated NaHCJ err], and bri ne,
dried over MgSO[err], and cool ed2%0 O[err]C. Trlethylanine (0.65
m., 8.8 mvol) and 4-nitrophenyl chloroformate (0.93 g, 4.7 nmmol) was
added. The reaction was stirred at O[err] C under nitrogen 30 for 1.5

- hours. @&%”ﬁlﬁéﬂd&é&h%'p@@e@%r& ]poMatﬁS}Iene terephth@al% Eﬁl%lleﬂhélof@élfﬂﬂﬂs@%e-

chloride (10 nL) was then adde reaction was stirred

at room tate espaciallydp é'i!QJfOémcﬁféﬁl'ﬁﬁgﬁﬂd a'ﬁﬁ@e?talél%’%@érﬁ' CHeNG (ﬁevgﬁt MM Co
d,
removed, aRGAd) oft QRSZ?BRW lﬁ%dcféélrﬁaa td Qﬁplg%j:?rgf[égaveﬁg?_la on ?y ﬁ‘ﬁ

sol ution was vvashe twce and
dried ovexpesyBean image. WO 97/ 44350

PCT/ US97/ 06591 -72-

concentrated. Chromatography using 1:1 ethyl acetate: hexanes

gave a f d‘dumsuhsttﬂeg cab dbejcoated by applymg Sﬂlqmd&ompositlrml dngbluhbn or suspension to

(115 g 158 50bsRale e chbict of b spnBot and the pnlirdieh HkhefiE biofidioy gfieg
I N 'NaC]-I type of corﬂpﬁ)sﬁlomand&hé comtirlg proesssa dthedolventistiduid be&ﬁrt dm oth@s words it
sol vent

ti d i ght
dded angPEUE Y boderoiany dipfical t6Rction Wit e comppngnts,anstshou Ba EnbapiedE
t hen \/\/?Sfb?% vérmiéved abaibraffer the coating dii’e'r@lﬁbm\lﬁfthé@%grﬂrbces’ﬁl@xamples of
concentrat e ive a

AL E Buitaile solvanis arg KetoRes,athers s ABersisush ascnethyl gihybletonepiseBylY) -
et |yl | - GRéthAnYdne; 3yclé&é’rhéﬁ6n@aé ?&I@he‘kaﬁbﬂe EI’H’r)fs.'tl‘\yIpyrrolldone digerRMetrahGrd-

benzvl ester |'e conpound can prepar ed accordlng to

Exanpl e durag, é’pmthq%yemabet |2rfe1hpﬁg°—t[1@m¢l] Hneethpxsﬁ?ﬁwgnol 1,2glimethoxyethane,
phenet hy'e%Wl BEetaied hafu)h abbtdf érgj’e?]tﬁyg@éhgkﬁﬁgﬁl am ne-HA and in

substltutlng benzal or 4 benzyl oxy- benzal dehyde.

Step 1,
The titl é}/smgﬂsmwmcwmg processeg.bmalsnbtuoass applisidtevenly-im & subgjratez fonexapgde ( m

(5" (2 ( Fh3Pin goating, dp cqptipo. ks coating, ciHii Eodtih, pysshing, spraying - sspecially
pheny| - pretgsjtostatin spraying) - anst Mleisecraﬂ oaating. Ji is atsoypossible to apply ﬂmrpimtosenam d

benzyl e it g c |

Beampl o avedyertoa tomporal bbbl ipBRRRA Wer 8wl AR BRudle Riesktele™s o
2-pyridi rmppblaaematenbelmit baart, by nistanp ot laybytrangfertvid lamindgtion.

o- met hyl - benzal dehyde for 4- benzyl oxy- benzal dehyde. The title
conpound is obtained as a white foam (49%; ES-M5 568 (m+ 1). 35
WO 97/ 44331@ quantity applied (layer thickness) and the nature of th€Slibsifité/ (P 3upport) are

E ZB( | H | JF'&%’%‘IS@f Ahe/pesireld ?M%Q?%W E%éx}Agg\P;qlT)%o%f’ﬂtigmesses gg%r_ally comprises
net hvl - 2vahrsliropt aipoLt0ar RaTeore tﬁ%inhtd pmcar bamoyl ) -

et hyl)-carbam c acid benzyl ester The title conpound can be
prepared according to Exarrpl e 8, Step 4, by substituting

[Ze|ro§/]r | g?mﬂgtrﬁgﬁg&l%nsmve comapositmﬁ(%%%ﬁ!j Wb’?@ﬁ quﬁlﬁgﬂ Jﬁ)‘ﬁ{:&tﬁlﬁas negative
p- met hoxyesists which hayr:a ¥ayhigh gbotosensitivityrand cmbetmmmym aunIous-1alI<a|- e
1 COmHadluh wRRIA sWRSingS TRey Bl SlaifRd Afidforedisis ¥t S18onics (gaivanol ™ *
[ 1- ((4- Bdaslsb,%oetcbeeﬁstrs)and [solder tesisis); thepiredydtion of printing plates|steh las ifgét)prin-

banzy] PGPS bt scr6en by B, i vaec o elr o R 28 RO Gr e o

Exanpl e 1btheSpregudtionty irtedratedt dicuity Therd is- a:atﬂrmspondmgly wide Feige tof yaidtionan
hydr ochl 3{)| de err]-di me enet hyl am ne

hydr ochl JP'f B8Ss ﬁ?%{ef %‘mpé’”égﬂ%é'}'ﬁ]échg sing &l ff%r thg&ogé teS.f pam

(47% ; ESdmpbad of metayer. supports for pho‘fégﬁﬁpmc mfonﬁ&f 61} re6Rding AP Al mAlk ¢
hvdr ochl ori de ngounddl ?g zed according to the 25
United St é‘ﬂlé?“ﬁafswﬂ'%%acﬁtaﬁ%ef B‘Qgt -foated RAR h qr set printing:platgs, specially

| ncor por ateatedatumefigheie the production of printed cnrcmts copper-faced lamiratédVi3h& févGhe
(S) -(2- (2H—Imdazo|e4y|) 1-{[ (2-methvl- phenyl

propvl car banoyl ) - met hyl ] - pvri di n- 2- vl net hyl .

car banovl )-ethvl)-carbam c acid benzvl estr "The title conpound
can be prepared according to Exanpl e 15, where Step 1 is carried out
as shown bel ow. The title conmpound is obtained as a white foam

(63%; 35 ES-MS 569 (m+ 1).



WD 97/ 44350 PCT/ US97/ 06591

t74- Step 1: ((2-Pvridvl)-methvlamno)]-acetic acid methyl

ester A sol ution of 2-am nonethyl pyridine (5.0 g, 46. 2
mmol ) in acetonitrile (100 nL.) was treated with 5 met hyl bronpacet ate
(4.3 nL, 46.2 mmol) and triethytd3®ine (6.5 nL, 46.2 nmol). After
stirring for 1 hour at roomtenperature, the solution was heated at
reflux overnight. The solution was diluted with ethyl acetate and
washed Wptdtustibh lohirkegRitetCel lits] silioBh Wafel%nd'hé@ayer thiekhéssesdbt ﬁﬁbt@ YRiphic
MyST err and concentrat ed. Chr omat ogr aphy el utin 3% rret hanol
in chl or Hiaserials and offsg;igr@t@gmjags(ayg%en@fal L!g Aot eS wa§°aw #m, while for

EXAMPLE ﬂnﬂa cnrc ts(tﬁ’é %n%fﬂ car Lgutﬂalyn) 1- ((3 net hvl - benzvl_) [(2_—

phenvl - propv AP ethyl) - carbam c acid
benzyl ester The t|tIe conpound can be pr epared according to

Exanpl e Step .4, b stituyting [err phenet hyl am ne for
?r‘eﬂfewaaéwq%mae the spijsirates, the 405){9@6 'sisewallwsw%bv Agying to leave

2-pyridi

m et hy| oy g}@bﬁjﬁorgggt on the subdr&8nzyl oxy- benzal dehyde. The title
compound is obtained as a white foam (52%; ES-M5 568 (m+ 1). 25
EXAMPLE 48 (S) - [1- (4-D methvl am no-benzvl)- r (2-phenvl -

propvl carmhg g Jfimagakisy lek as%w%‘ar

4-vl)-ethvll-car bagnaxé| aglp benzv éegsb(gh% Ekb&guijé‘ﬁw%lfg}:ha photonl'naskcontgllrjnnn %an

be prepakseretedaingd pattem.Jor examplezarglide,@xpgsufe by adgserisam w!mcrmvg moved
[err]-nme e n
Step 1 Byder ontrol frof A Ue Tof Gxaple VL by BERAFEFAE Aok subiiat,

4- benzyl dwehemmmmmaﬁbeamd tol iradiatiqrowitis computer-contralibti @lectrdn deamswhi t e
foam (36%; ES-MS 597 (m+ 1). 35 WO 97/ 44350

PCT/ US97/ 06591 -75-

EXAMPLE #allowing the infegewi€e Eixplosuredatzbeandteria) aa:dfpr(or(tamemdmgz npm@rhé

| 1)-nethyl] - [4- d |
P or bamo i Antagea ko Sary Gusia BriefBgrmial isginiall by Whith only the exposdEPats pe
conmpound tmmém wreoam@l taﬁp@uradm@ érployed are geh¥rHTly 50-150 °Bt&iy preféiably

substituti n yridyl) - nmet hyl oxy] - benzal dehyde (Step 1) for
4-benzyl &Qy 0° C t eduratb@@imedbﬁm treamttls generalyrhaiween 025a@nddi0mainutes. a
white foam (93%; ES-M5 675 (m+ 1). 10 Step 1: 4-[(

4- pyridyl) - net hyl oxy) - benzal dehyde Thi s conmpound is

synt hesi 7&e photaexeaidé coinpdsition can also belusekdh a frbedss, foﬁﬂ'&8pr85udt%ﬂ of prmﬂl‘fg

Eﬁw:_ga%ﬁim ?hotﬁ&% Fsggsc?téng;g?éroéf?ag#&pngtlﬁgﬁgl 3”% rl1r\1/ Ithls pPocesg the

benzvl | - conipasiiohl is @ixpesed béfobémlmuﬂﬁhdoumylw{h &Séfﬁalfr the |mageWIse wraﬁﬂﬁo’h' tle
conmpound can_ be

ar ed acc rﬁj
subst i tuﬁxnasqe[b%gm£%rpa I°}"t oras ort p%‘?%W%k’ﬁ'”Séﬁf‘hhﬂ‘éﬁ?éewﬁ‘ﬁl%’iﬁﬂl)‘)f fibr
4- benzyl Geaét 400 nm withoubgniagkdehyde. The title conmpound is obtained as a
white foam (56%; ES-M5 675 (m+ 1). 25 Step 1:
4-[ (3-Pyridyl)-net hyl oxv] - benzal dehyde This compound is
synt hesi Fflowmg%posirk oo .
EXANPLE 1 oo xEORblending Dptional themhel FESmeR R ynéfticed arses ot the photo
pr onvl carUsHATe efReYeM ysindmdexalenar jn 2 manper known per s,
i m dazol e-4-yl)-ethvll-carbam c acid benzvl est er The title
corrpound can be prepared according to Exanpl e 15, Step 1, by

subst i t uASrAjreadyitasrfionedsthe comnasitionscspardingto thetaventionxaandemdenalepatiby and
in §§é&5§ -alkalte M4BRL 'SulhbIBRquBbls-ali@liny he%]é@%%%%gg, in particular,

WO 97/ 443
- 76- aqueowsy gelutinhe of tHrdaHMQmmohu{remvy]imjdldast mwmmnbmyalaammes phos-

?%g(r)/;)c hi %hk%%@@??x'&éré %?d Sgrgggé’tgg Iyl\@latn?el?y gr'ngﬁ quar?tmes of wetti IR f_}sEargor or-
(S) - [ 1-ogaBicsobments may kisetbe/added, f desieéd) b thegelsviutions. Examples of typical orga-

I
i dazol SN PR ey SR el Gumiifies & thg developing liuics afpyeohere-
conpound noae, Dbethpxygthared, taluene,dicetprieantitnixturedsfsiich@ofientsSt ep 1, by

substituting p-phenyl - benzal dehyde for 4-benzyl oxy-benzal dehyde.
The title conpound was obtained as a white foam (32%; ES-MS 644



(m+ 1). 15 EXAMPLE 53

1S)-{I-((4-Benzvl oxv-benzvl)- ([ 2-(2-chl oro-phenvl) -

et hvl car banovl | - net hyl | - car banmovl ) - 2- (1H i m dazol e- 4-

vl )-ethyll-carbam c acid benzvl ester The title conpound can be
prepared according to 20 Exanpl e 7;3%tep 1, by substituting 2-chloro-
phenet hyl am ne for 2-[(2-fluorophenyl)-ethyl)-am ne. The title
conpound is obtained as a white foam (89% ; ES-M5 681 (m+ 1). 25
EXAMPLE 54 (s) -[2- {(4-Benzvl oxv-benzvl)- [ (2-nethvl-2-phenvl -
propvl car banoyl ) - met hvl | - car banoyl ) -2- (Him dazol e-

4- v ) - et Rhotagusing Asof carsiderableintraitance|faeprntingiske, since the drying timeefthe | e
conmpound ey r QE%MP

substituting ? ?ﬁ op efﬁgﬁgfﬁ%gb%dcﬂoﬁgate o bﬁ)&%tsd%leg?@rld '51 the
(Steps 1 omiet of fractiens of second}bil\hcutabta inks are mgaryant Th patticulag, fooeq:rean@rms

obt ai ned ting as a white foam (40%; ES-Ms 680 (m + 1). WO
97/ 44350 PCT/ US97/ 06591
-77- Step 1: 3- Thi ophenenet hyl oxvcar bonvl - hi sti di ne-

ot ) s dFSaimeiioRed, the mistuse aesordifod8 Py ST aif< pigBRitebiedor
cm or OL orthmpmd@ﬁucﬂﬂofgnmlﬁn@ plaitas, Whers, forcixaaple, anixiufes of solublélmhb% ;?ﬂyémlld%s
chl ori de er our,

i st di Y EOFEiaeRnar Strene/sdaTend. figt Ao ACEiates Of BONTSY bataey ates
triethyl Ewhmﬁhmg carboxyl grotipspolynyd alHdSﬁbE drfmréfﬁéﬂ%/ b@r?l%té‘s"&r@ lusgg Mtﬁ%hﬁiebower e

10 added, . The reaction was stirred overni sol vent was

renoved iYMgizakle mepemersy forexample acrylamides, metﬁacw@m@e&da@ulatw melhaeyc

| ayer wasateasdififa t MNeddeFrSh .
MySA err ]awgnd }Shétbmété)arg%% r|1: llﬁgtdggaélgl@al&e a ‘5’2 tﬂlesebé sﬂﬁns ﬂbét‘%ﬁl @Mea{re ex

chr omat oosSH $hreugmthemegativecier pesitive) o fhespring pagmeu aad the uncurethparts aresup-

1.15 g (Se%ent hed outhi$ henenet hvl oxvcar bonyl - hi sti di ne-
(trityl) 28@ y Washe '?8 a ébo%t?ﬂtaobzeo&’&ﬁe ester fromStep 1 (1.15 g,

2.1 mol) in THF (10 nL) and nethanol (10 nL) was added AN NaCH (6.3

enper at (y GrthefRfoa! clappfitatioh 36r Bftodirrg 18 the o AARL'Y ke 1ok S3&hple it
added, arcgating:ofxpetal shgetsdnd tubest canst enbotile baps, lapd the phatbeyringwighastieoa-

was hed %%&%g&i%y& @{s’ga%all%"r flggr &X,eénnl\égsq err] and concentrated to

give a winge e EXAMPLE 55
30 (S)- [21- ((4-Chloro-benzvl)-[I-(2-nethvl-2-phenvl -

B 3T - ot IfETbies G phafo Rl kbt cbatings Srehe cliouriags.canting of labRfSotARS ban

be preparslﬁiavasoobabl«@vbrs Exanpl e 15, Step 1, by substituting al anine
met hyl 35 ester hydrochloride for glycine nethyl ester
hydrochloride and in Step 2 by substituting WD 97/ 44350

PCT/ US97/Thease of the compounds accordmg to the invention for cum?&shaped articles made from
1- hydr oxy- 7- az&benzotr azo

0- (7-aza {SemPIsite corgposi lcgng is Tkéwnge i mrpﬁwhﬁypmpgﬁlﬁqjgﬁmposmon is made up of a
hexaf | UOFs@ﬂprth it katdridl], fBY %pl@%l&éé—h@re fabric, or 8REP 3dample? Blaft N€d

as a whi

EXAMPLE &'gfes [cf. A Rf@'eelzamiﬁ- Bﬁumm@méws;stp ¢ 85.(#995), B66:37@], Whichyis (rp-
et hyl - 2ppésiaydd Witk e ﬂﬁft@&ﬁ?ﬁb'f&rgﬂﬁétmﬁl bhﬁﬁé&’éﬁgiég)wm%‘pare proid¥ ilonft ,ﬁam ¢

acid benzvl ester I'e conpound can pare accor I ng
to gl FeMROsitipnssuging the epmpounds acearding tqtheanmtlon are of higheneclinitahy de

for 4-be %i’éﬁlﬁliﬁéhﬁer%l%{éﬁ%m’ﬁﬁe cgﬁlﬁoﬁ?&é &cco)rdmg to SRERRERAon Sa?Bisd tﬂaeﬁls@dsa@

white foam (
EXAMPLE sphotocurmg ag@)ts (rzmpulelmg:irumgnatm and cdating Zompohitiens, Eerare idpsérikizd,

i 0" ben 4] DRt i B F086 ke ich eERpAOHRS v 8 copundinalie pnili

to strE)gan’pteauBemsmsparé pldoed swithgbspeadt Itmgnei} JuEihy @cwlty and resistanoé & silahyde

o Ay RSO NS0k o o i i S iy cor

2-pyri di watest Iighlleldfusmg panels. Prbyebses Ifdaraheqbeodu'ﬂuen'rolf sleh mnmtgsdfdr%xahipm ned

as a white foam (11%; ES-M5 598 (m + 1)

EXAMPLE 58 30 (S)-2-(3-Benzvl - 3-net hyl - urei do) - N- (4-chl or o- benzvl) -

3- (I Himdazol e-4-vl)-N- [ (2-methyl-2-phenvl -

propyl car banoyl ) - met hyl | - pr opi onam de The title conpound can be
prepared according to Exanpl e 15, Step 1, by substituting 4-chl oro-

35 benzal dehyde for 4-benzyl oxy- benzaldehyde and in



St ep 2, by substituting N-nethyl-Nbenzyl-urea- W97/ 44350

PCT/ US97/ 06591 -79-

histidine-(trityl) (Exanple 41, Steps 1 and 2) for

Cbz-histidine-(trityl). The title conpound is obtained as a wite
foam (72%; ES-Ms 616 (m + 1). 5 -32- EXAMPLE 59
(S) -(2-(IH1mdazol e-4-yl)-1-((3-nmethoxv-benzvl)- r (2-

met hvl - 2- pheyl- propvl car banovl ) - et hyl | - car banoyl | - et hvl ) -carbanm c

acid be”%ﬁhd@aﬁ-@d spray Ia%r up, centnﬂ@ﬁl b¥ ﬁlhﬁleﬁpﬁﬁﬂﬁﬂ'&br@a@sée% ffecdtcAiBed B¢ dbEi NY

to nB by substituting 3-neth ¥

benzal dewa@pte@ W%mlmsglaﬁmeréaﬁ%&m toffe” lGlass lbreaeyﬁor&edwst-csl,
substitu IHERE Yot p
4) for 2t"'8996¢[l| ngbreé%neeé%b%rm &%{?ﬁhochl gﬂ%lg Ex e t| ée'%g%rérp‘%ﬁlﬁ S

obt ai ned cap be praduced ynthisprosess aBhoatschiphead of MWop)d panels coated on both

EXAMPLE Qfes wi rsglgﬁee @I ff']?”{’%g @ﬁ%@@ﬁﬂé‘é Jéohtai %Ié%(% (a%ggﬁé ié.-GihBPEXRhples of

propvl car anoy
benzvl ] - ecaouwding,impregnafing andlcbatmg:compmsmmlszare Ukstesin fine coatings for niduldings | e

Suboci t uongray BRSERrBR(ERER b Wl aren shass el BRo wiinalee Paber Bhynates

4-benzy| anyy also be baséxt oA alrstebymielamind eesing. Imedmemaﬂnb issprotitced@tla aappord 5

Che Pr 1 o Sehin & 20920 BAOL{o bR pidduction of the lamiRgieqThe phRtosprable compos'-
sal i cyl a|tid>ﬁ§hd@orﬁﬁggo tHHJinQerliﬂm| cani diso be used Mﬁbﬁrﬂi’eﬁhb oMfsr dncapsutating drb

crushed po assi um 3 drOXI d 5 L}’Pa 8&1& nmol ) and I | owed to stir
H ciranic 9’6‘?°”P"ﬁ% d thefike- (zydng pEWIQY, rse,ra% ym-pressure gy
4 pi col y|cuﬁhia éjs% dr¥ GoAvéttiohadA U\ﬁc@rlﬁg However 1648 ifteiBR lamps are! 4160 BFpaf-

m xture all'owed to stir overni g he mxture was poured into water

and 35 ticularintgrasbdfor gramplg thﬁsetome ﬁ/@ét.'a-t 40W/03ar T4V Theriptensity of

acetate Nz it i ;
oo 4435OQKééﬁﬁhﬁs%F@sﬁ@ﬂ%%p%ﬁﬂaéW ofté‘tfng@r Ité@élfg gggsllble to empl¥y di
- 80- rect suplight fapewing. Mefurtier advantage is thet thecopesitegsapesitipn gan be re-
removal

or oduct | Q{f \Iébqn%PbétAg Eg%éwugﬁstlﬁ%‘ﬂ%@%&ﬁ rtl’?egﬁgﬁteso@?é’eeaﬁ&@an be sh M%ﬂ%ﬁmpl(%% |
fil.tered,cusing is ¢asriechoutsubseqiently. r enoved under reduced pressure to give
5.42 g (62.1% of the product as an oil; M5-Cl 214 (M+ 1).

EXAMPLE 61 (1- (Cvcl ohexvlmethvl- r (2-phenvl-propvl carbanovl)- 10
met hvl | - cslsd inportant ismémsemf@bnwcarablqbc)mpbsiﬁbms for imaging peodesses and far the

Byl e Peslgroduction of njalerbh barfefsy I BiRES affeatnd vid gt DuBCeralodl Aied
4- benzy!| duyhdeuppertde hyatitatadd asmirbady described abovdy with UM oit visibledight through a
et L RISV e g o e G B RS FoRB it i
EXAVPLE @2 d&Veloper)( Bhe pRofochtdble hyeptartaldo)bd aplivabyt aéct['ddbplbbmﬁhho metal

i M A A i

gl yci namiifigppropriate coloratiohds @afiiéldUbit OVisiBlle |R\Qge§hb@ioﬁﬂeﬂ Af theSsuppartidaImethl0
nmet hyl ene C I oride I§100 nL) was added éerr - phenet hyl am ne

(1.91 i, lized layepigeny the meidh can Pedpmgyed from thetqnieéEQﬁeé' qfﬁﬁbby etheingsafter exs 2
mol ), d'p‘déﬁ?&@ﬁdhbvel@@ment orC@e[rpS’éj idc?éék%dlm%&s%%l@@%b@tlﬁ@tlmﬂ’n@'W‘ay,

chl ori de; | ) dii sopropyl et’hyl am ne

24 mol ) .Printiag P@ﬁt’f‘?’!'@ﬁ“’% @ﬂlﬂhptﬁﬂe%ﬁts €80 REPERMSEE: ur e over ni ght

The reaction solution was filtered. The filtrate was washed 3 tines
with brine. The organic 35 solution was dried over NgSJ err] and

concent r atheophotgsenshivity of the eampasitiongrassordingin the inkentipn ganertally rarigesifjonyave
3.5 y/
pCT/ Uso7/BR LY, region (4bit Zob “iﬁj Yol akqut SRQ nm. Suitable radiation comprises, for examr

Cl - S 293 flensunlight or light from artifi§abgouces. Therefore a large number of very different types

tri {1 uor S LE Tt AR, BO Bt Sourees anufat ecigtors ol AR anproo m
Step 1 alwiate. Examples are3IaBoan art 2amps)|Xenon anekmpscmeditin-presdere( Bighrirgssuas

added trifluoroacetic acid (15 nL). The solution was stirred for 2
hours, then concentrated. The residue :



10 ° was dissolved in methyl ene chloride and reconcentr at ed to

give the title conpound as an oil. This was used in t he next
reaction without characterization. Step 3:

N-[ (2- phenyl - 1- propvl carbanovl ) - met hyl | - Na- 15 (4- benzvl oxy
-benzvl ) -gl vci nam de -B@dr ochl ori de Salt To a
suspensi on of the conpound from Step 2 above (1.16 g, 6 mmol),

i sobut yral dehyde (0.274 nL, 3 mol), and sodi um acetate (0.59 g,
7.25 mmland lbwfpliéﬁélu%lﬁléeu% lamp3| 8bpEE withomBtal h‘éﬁﬂ@s Fditasred (ﬁ’f&aﬁﬁélﬁbbﬁ”
was cool ed O[err and SOdI um triacet oxyborohydride (

9.1 mol )lanRse). Micrewave-pliwulaiicd-metah vmréamm@efcwr b, Suporactini fieiggesnt

t enper at k th
L Ot ur ot oge8 Tuokeeht I, rERENCHR ardoiiames, olockGRE SRR, piofotraphit!
separ at edfloodiampacgledten beams and %yays. ke distancechetween the lnma,ndethe sth$tratede
(2 x 20

Soeh bri %co (P}lﬁ%wver e%é@%ﬁcﬁ]lw b, GOSBY '&SH 8hdepending Sfﬁﬁ@g%ﬂpﬁ)’caﬁlb%ﬁd
The pr oduen thedypgamd/6i pawey\of thealampcfur empgrbqhhgen 2 cm and( 51 cre:t Also stitabie,

chl or of or V, e title conpound: Cl-Ms 249
(m+ 1) meﬁﬁnﬂb ﬁ'e(?a% @fﬁ%ié@be anﬁg | _
PCT/ U897/ 06591 - 82- Step 4:

E (22( :ohteLI fhepplegggtfom lﬂ%é?ﬁ%r\%%}s% ﬁefp 'asrgg ox Ifc_>r the photopolymerization of compounds
car banovl t)a\m dﬂhybﬁmbﬂmsatamtéh Bﬁnﬁd boﬁ@é @hich comprises irraditilg 8 @okipositioR f

(S)-(2-benz 0 m no-

I -trityl)? qcé_cf r@l @gbgpryég Ion §s ngpg@,p@o% V\@h(llggtzm the range from 200 to 600 nm.

hi sti di ne- (trltyl)) (Hudsspeth P.; Kaltenbronn J.S.; Repine J. T.
Roar k WH Stier, MA. Renin - I nhibitors I11. Unlted St at es Pat ent
No. 4, 735/@gHivention alsq gseyides dosthe yse of w%ﬁme-ﬂﬁswmpem%mmt%émo
(50 nt) daéibito Ry

t et ranet \rlﬁrlgur oni uraosrl\}gé gfélégor opﬁg{sépgﬁgé)g nﬁ%ﬁk&%ﬁ\‘gmb‘gﬂ ates, dental co&nposntH\s
1- hydr oxyand resigheaiesiels andasimegesegordiog znat@jlal especiallylfor helagraphigrrecordings.

di i sopropyl et hyl am ne (1.08 ni, 6.2 mmol). The mxture was then
treated with am ne 15 (0.22 g, 0.88 nmol) from Step 3 above, and
stirred Theinvefion likewire provides aswetedmaubstiatetwhich isecoateshoreat leastaheaswutface

t gleu[ es 'n d‘&ﬂ‘s q ﬁgﬁﬁbﬁ.ﬁgn be dsgé}wegaa‘ag{@m tdgtlag pbdess fJ.h:ﬁe 3no?&rwg§g ongf

bri ne, drielief imageshnSdfich a cpataddubstrate is subjectad rtcaimagwﬁ@ exposure ahd teh theed
w t hout f . ific onlnthe ext. step. ep 9-:
(S)-(2- (1 ﬂfﬁgé%% gpg!oz[[se#‘;e_%hq%}ggbuq A solvent. ﬂus exp%sure can take g‘facpa either

( 2- phenvl thpough\d mastbemntmyt meamedfey/laser Bam without a mask.

car banovl ) -et hyl)-carbam c acid benzvl ester To a sol ution of
the trityl conpound (0.64 g, . 0.86 nmmol) from Step 4 above in

met hyl eneTiedhnotdctitar complex ¢othpalnds\eeBomiiitrd the favieRlionban ed&ify 5@ Indbigdiatéas
stirred fogoq?;' ?ou i con ettﬁtrat d The residue 30 was partitioned
bet ween a"'&a ﬁ?ﬂ'lé‘ia E?Hﬁ FHRd-o NaHCO err] and et hyl

acet at e. mﬁe?niowp&raii cdﬁb%x&ﬁﬁﬁfoﬂhﬂéﬂ accordlng t@fHé |h¢?&1ti&ﬁliﬁ§éﬁeﬂaﬁé’cﬂftaiﬁ@§wer im-
extracted wi.th The organic | ayers were

conbi ned, ‘HP'P%H““ the '"dc‘ﬂqléﬁ" CRERENEMNS ](s'"co?riﬂ t'?ﬁ)?&!@?ﬂ piha prepayation thaimpyrities 35

rever sed- RARSS i %%
TEACT e e a;\ f %flité/cgi{r E}fé?ﬁ %hbtdﬂﬁilﬁo%r‘érfﬁ&%@gﬁb su:table for YoHPLErSitive: ap2
PCT/ US97/ Rjiggtians. - 83-

acetonitr e iile
orpound. Tﬂlegho}%ﬁla? %ﬁlbf& d&\’ﬁpoﬁﬁ@s g&6Rdiflg %E&;e%ﬁé‘r@ﬁ?m g?é of ??dv?t?l))/lllfyrbeﬁsétblt-
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Assay Twenty-four hours after planting 2 x 106 ras-
transforned cells per treatnent condition, the farnesyl ati on
inhibitor is added at varying 5 con8éntrations. Follow ng an 18-hour

I ncubati on period, cells are lysed in phosphate-buffered saline
containing 1% Triton X-100, 0.5% sodi um deoxychol at e, : and 0. 1% SDS
(sodi um dagpgy b édihﬁcﬁlrﬂk of Mg forfiulan énEIQI and crystalP6fAe R6MpBlIndLHthé formula

pr ot ease |nh|b|tors 10 (phenyl net hyl sdal fonyl fluoride), anti pain,

| eupepti pepstatln A, and aprotinin all at 1 [err]g/n). Ras

protein i g‘ﬂﬁa a‘i?e%n ants by the addition
of 3 [er rT‘jﬁng- ?r%é%%\h%&sto élégéﬁ {‘ﬁ%%?gﬂﬁfafb?é from Oncogene Sci ence).
After overnight 15 | mmunoprecipitation, 30 [err]L of a 50% protein

G Sephar I : . 45 nj

i ncubat i on% exgqpfe% Mléﬂ&‘"?@?@s&%%%&‘g 'ﬁ‘ﬁeq‘ggﬁ'?'} &gkégﬁ%/%ﬁ'n/gym%ﬁe p&rﬂ#hgﬂ] orﬁéhe
buf f er ( Meserigtion@anddn thiernlgims) |[>artsrc}r petcentageseire by eleight unless statbd dtberwise.
denatured by 5 mnutes boiling prior to 20 el ectrophoresis on 14%
Tris-glycine SDS gels. Using Western transfer techniques, proteins

are transxampieii: Moleculat compiéx om#(ew-@mthﬂkpbémyﬁ-zf@ﬁmﬂylbynw ocking in

bl ocki ng buffer. Upon overnight incubation wt primary anti body
(pan-ras Ab-2 frWM%@H@e%q@HWWWQ}SF’OhGXY’aWe&M’?%e HRP (horse radish

per oxi dase) conj ugate secondary anti bod (Arrersharr) i s enpl oyed for
det ect i orfO prepare %ﬁdtqm@talasblﬂﬁ&émthwbsﬂ;oy&r 4dctigedpdreniyphesphine oxide

ECL(enhangg _ c
posay (6 ST TTSLMHERSEIEHY LGS KiH Eroie WRE ST are cintoives 2l SETY
test: mlxturé.of |sodm and éthﬁl%thme owéight ratio 21d:1)l Nu€leaiidreis mm:ted at 53-565°C

aut ocl ave. Make up_ 5 M. 2X DVEM HG wi t hout phenol red b

conbi ni nd:ytrﬁgbmg IOFJWP gb'r}ss wall usmg a dlasg¢od untilfhe grystallization process begins. The
PCT/ US97/ c@%ﬁ% obt?lned in this lis way § ?re used as seed crxsggls lnatﬁe first epreparatlon of kﬁ%f’ the

DVEM bas

sodi um biamgusisefitae molecularcompex 11 g sodi um pyruvate 5 20 ni of
200 nmM L- n-strep (G bcoBRL No.
15140- 023!:9 leb’ér‘aff&rpgf I&@eggﬁxghtg%}medn?lectyar com?lﬁ}ﬁ@jﬁtﬁl lter sterilize. 10

1. Set Lﬁﬁ5rmkbblh(2,6 dmethoxwla@nzoolbe%.neﬁf-trmmethwpentmrtdsphme oxide and 165 g of

bt woon SoreBRBiongif pfippitieloh a8 YssolVEifin o mysure ot aeRl A o A ©

appr oxi rmntesl ¢/ofléthyl acetate at 807C. MHeShixAite i 850le@%to BI55PC PR ERLIRION ;ﬂ%bérﬂds
Then let it cool sonmewhat before using it. (You can Keep it

f r om r es@eeded at this eynposaturenyith the corresmndmg mlm -clystab modifisation, anidadrystal-
3 ot bl yflafon’s186¢0, tnd BoduY R widhed iyl BE)sqfids mixture anc 8468 lsl

serum erum

2X DVEM about 70°C and 50%&&;:&:09&@530 Qloffty crystalltie’praaét0i. &8 %(df- tﬁ%ry The
10% sterile H20 x Eperr
suspensi dnel(mg, peinp fdetermined by Differential Scanning Calorimetry) isS056. The |p§;pspj1qr9|s
(H61

3T3 H r aCRIN i§4:47 %. The contenpof b'ﬁ@r%‘"b%“?’ﬁ(@eb%‘?yu h 8f“'®8@1¥%e§5’g‘1"°ﬁ%@%d

use oxide is 71e%4, ltieat GF(i-hydroxyuyclohexyl ibhenyirketdls 29.94. Thissp viallegsard Weter-
whi ch can be floated in the "water bath" 4. Add 1 nL of bottom

| ayer agdPinaday tligh Bresaune Liguid Chromatography (HRIG) ver 1 M. war m agar/ nedi um
to a vel ly-rdyQ®Ructural anaIyS|s (mé%éd?gd bh& dIleCHIalrefé? sﬂh{?ﬁd crgﬁ{%'i ﬁéﬁﬂgh ur-circle

agar/ medi um around to co etel'y cover epea
wi t h nextdifflectometendhilips E’;de(l’\élwlﬁmtl’ad@twm(?t#né 70926 A), calculatpd pydirect raethel | |
it | eads
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the pl at dal systerathaging therspacapesws PRoc (Idternational Tables fabRuay Brystal Hynt i |
t he bOtt0{§Z a\yqr“ﬁol idifies 6. Label sterile Falcon 2054 (12 x 75
mm tubes Vo add appropriate volune of drug solutions into 5
t hem Formuié. Coss06R 01C,4H,L®) TrhbletlilabivBightsa4isa/g sol ution per 1 ni of
agar/ mediumto appropriate tubes: then add the

agar/ medium cells to each tube. Always add 1 niL nore than wll
actual ly be needed. Mx up and



10 ° down in the pipet (gently); then deliver 1 nL to

the center of each well. The upper layer is |less Vi scous, so it

will generally spread out over the bottom | ayer unai ded. If

necessary, rotate the pl ane of the plate gently to spread the

top | ayer 15 evenly over the b8%tom | ayer. 8. Let plates

set for 5 or 10 mnutes at room tenperature to solidify, then

put into 5% C0[err], 37[err] C i ncubator. 9. On Day 13,

add 0.5 NireQinit!chIl céritgint azfbletiled aRd® its Hintdhsions are as fdllbwdd | | 1-Q H20, filter

sterili zede and return qﬁ@l)at es to incubator. 10. Count

col oni esa(A) 17.5142); b (ArA@.548(1) | HR0.9tRk bel ow shows farnesyl protein

25 t r ansh R A ivity, and activity in the gel shift

and cl on%‘ﬁ?g'%gggh%%%gﬂngg@)és protein of conpounds of the

present iTmeasafinedment calculation gives an Wivdhi¢ 848047,
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Exanple I1Cerr] ([err]m ICerr] ([err]M Gel sShift C onogenic

fasay | (E[xamg]le I\/?: Mblecular comﬁfb:?@ﬁbis(z,6-dlﬁ1$m;9xybﬁfzb}ﬁ}’-g@4-gﬁfgeghylbérﬂw] M NED;
err err : :

2.7 (14.3) phosphine oxide angg-hydroxycyalohexyl phenpdefone 0.1

9.2 (4. 33_>|) 5 3 3.1 (2.8) 0.97 (0.61) 0. 25

>1 he seed grystals gregprepared ps dosoibed i Example 1. 0. 05 >1

(0.31) . S b . 0. 2.(0,08)

0.71 (2. §)4_0 g of bls(2,G%lmgthéxyﬁga'ﬁén?—érdgﬁi trlmeéib\gagr?ig!p@ﬁ?hm% &lég agafo g of

>1 a-hydroxycyclohexyl phertyl Retone are dissolvéd 8630-35°C in a mixt(relof 92 g of methyl >1

10

7.8 0. 30 0.2, >1
ethyl ketone (MEK) andj 1g;of water. (The prgsence of water here.g not mandatory; the g
. 58 complex % %gg obtained ii%tﬂ'g'lgEREls used). Theﬁolﬁﬁon is cooled to 2201é’3°C and
. 062 seeded witb tize appropriate mimﬁj-q’tﬁstal modificatikfh. As soon as d didtinct crystal sus-
' 066 pension hag :fé'g\ed, it is slowly (ii&xted with 500 mi ojflfl\@ter. Filtratioréa:t%?c gives 220 g
.007  ofa m&slgﬂro@ddi Which is washed@witf water and dried at 8bout 70°C and$09Rbar, to give
0.01-0.05 0. 40 17 2.8
. 086 200 g, i.e. © 98 % of theory, of drylcryalline productii@aving a meltingoft of 91°C (DSC).

1.1

VONNOOVOOOOOOOOOOONO®
o
a1

061 The contgrg_zoégis(z,s-dimethgx%rgenzoyl)-2,4,4-trin_?gthylpentylphlds%gi_ngloﬂde is 71 ‘(’/:23 015
.05 that of a-hydréd§cyclohexyl phenyl Ketone 29 % (HHLGY6 0. 008
05 0.%‘3 y22. ( 1. 201) 0. 016
.2 >1 25 23 1.6 0. 022 0.2
1 . . . ,
lgS: - -. A
g2 ~ Examp| ¢4 Mo!ecular mrpplé)? giébrs(z,s dlmetlpod&%%bzoyl) 2,4,4-tnrgetéylgentyl
. 89 Pbosphine oxid@ a8 2-hydroxy-2-methyb®Phenylpropan-1-dhe2 >1
7 0.12 0. 014 0.2 >1 30 28
6 Seed crystal4are prepared byddi@solving the compofieits in a molar ratic?8f 1:1 in ethyl
'11 acetate agr}:om temperatﬂr%%stallization is%:r?ﬂgm Pt about by aoodir?g_lﬁexane. A mixture0 >i
32 is farm@dl of molecular cOmPlk crystals consistingbof bis(2,6-dimethOxytfenzoyl)-2,4,4-
33 . b0 . 0.009 0.0 0. 36 -
34 tnms&g@;ntyl-phosphmed?)g%zand 2-hydroxy-zdp®tgyl-1-phenylproparbj -ppe and crystals
2.1 consisting)oﬂﬁg(z,s-dimethoxybeﬂzoyl)—2,4,4-trimeth]lpentylghosphine 8%ide. This crysf&l 49
0. 007 . s[ err]0.05 . 0,32 . 7 0.92
0. 026 mixture i TL@@ !leoe\sza $ged crystal in the preparation of; lagger amounts of crystglspof the
0.2 molecular ddmphek. WO 97/ 44350
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Exanpl e Freparalign of/larger gnounts of thedpplecylpeeemplpx crystalsse| Shift O onogeni ¢
Assay i -di . . . D*
Nego (] er1r50 ’\3 of bis{¥6 dlmetl'édéx‘%%ﬁzoyl) 25%%5Eﬁﬁdﬁﬂbﬁ§#hme oxidel @rgd §Mg ¥F

>1 2-hydroxyn2-methyl-1-phgnylpropan-1-one afe dissolved at 30-35°Qin a mixture of 9Dgd9d 5
4_1 60 metRyloegﬁ)Bé@tone ancp 1 1O gfcl)ég/ater. (The gr'eggqqoelof water is r?dt%adgatory here: t@é%

. 038 0.2 >1 44 0. 30 0. 002
;02 0. 36 45 0. 35 0. 0024 0. 05
.14 10 46 1.98 0. 034 1 47

.62 0. 035 0. 05 0.73 : 48 0.5

. 0029 0. 05 49 0. 060 0. 009 0. 05

21 50 0. 089 0. 0010 0. 05 0.27 15
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25 61 0. 66 0.018 0.01 62

2.6 0. 029 Nunmbers in parentheses indicate averages
obt ai ned by additi onal tests. * MED is minimal effective dose to
observe inhibition of ras 30 farnesyl ati on. ~In Vivo Assay
The conpound described in Exanple 15 was38ested for its ability to
i nhibit the growh of H61 tunor cell 35 xenografts in nude m ce.

H61 Cells are fibroblasts transforned to a nalignant state by

transfect ;gf Iex is also obiéﬂlﬁéli 'Pgl}"%ﬁ%'ik% ﬁgedgui‘ I’?@Eolﬂ%ﬂ%‘:}?ﬂgﬁ% o8 ahdls seeded’

to 0 ng fragnents tuno wer e 1 nocul

subcut anwith $he/gorre ondila aiked-crystal modifiehtorf, Asaloen mededistinet crystal suspéfision
5(97/ 44350 ygorrasp 9 e PCT/ US97/ 06591

- 89- has farmed, gt57C it is Qjlutad slowdywitholpog ! Q‘&aéeroﬁ"fat@n at 20°C ang arying:at .

ven SC
T ect i onSoof GOnOAARISDIL bikd, Xe BERry erypelite BiBich a1, ¥ oF of BRfk WiiPa sy, o
crem)for/lt(é%\gtd@ﬂ'ﬂoﬂ:&”@%ﬂﬁme!ndal\pmmdﬂhdémenwa47% Days 3-17 of the
experi nmen 12 of the experinent, the nedian control tunor

burden wa @WE’U%"&' analysjss(maasueacn Bypletslqtﬁaapa%a@louémcrysta’rnemMoan
t unor mrcl@k!ffﬂ&&oﬁféie%lﬁ% PWH186! AdKY F%iéétnﬁ'n (59”3%5 S%E ag é%'@‘%

|nExarrpIe15at 25 ng/ kg/'l nj ection was'1 |ca

i nhi bi ti odireét metods gvithwthe. progeam system Smmﬁemmmdtﬂﬁ@mdlrﬁlléau@h
growt h de I nhi bi tion of tunor

th
or ot BhoBARE erystal sysEath Raiingthe Sbare Bkali2 8 dotaragtena Tanastor Kray
dose | eveCeystativgraphy,| 1974] ¥slalvgd wi th m ni mal or no E(c):_sr'; USo7/ 065'[92)“ city.
Y\SO-Q 7/ 443Pbmua CasHas07P - C1oH120zicnolpgytar weight 654.73. conpound havi ng the

For mul a | The unit €dlrdontains 4 molecules, andi€Hiiensibs are as foifbisy | | s hydrogen or

CR:[[E:H qeréé;r]ﬁlagé{% Iﬁ[@\)r]oe’sﬁ Fl(rﬁ)[eerfr%gﬁ)?ly Clerr]- c[err]25al kyl ,

CH Kk maryl, or
ECH%gH @ﬁgegtjégr(gjarw(l\s) (ﬁuhgw)])ach mis independently O to 3; 30
Rerr], |@¢qulnelaﬁdtGq_l@tlatlonagﬂtesarcﬁpalmémowﬁzhydrogen or CJerr]-Cerr]

-al kyl ; [err] 35 WO 97/ 44350
PCT/ US97/ 06591
Example 4: Molecular complex of bis(phenyl)-2,4, 6-trimethylbenzoylphosphine oxide and

o-hydroxycyclohexyl phenyl ketone

Seed crystals are prepared by very slowly cooling a solution of bis(phenyl)-2,4,6-trimethyl-
benzoylphosphine oxide and a-hydroxycyclohexyl phenyi ketone in a molar ratio of 1:1 in

' °_lsopar E (mixture of branched and unbranched paraffinic hydrocarbons; ESSO0).
Preparation of larger amounts of the molecular complex crystals
100 g of bis(phenyl)-2,4,6-trimethylbenzdylp_hosphine oxide and 59 g of a-hydroxycyclo-
hexylpheny! ketone are dissolved at 80°C in 200 ml of ®Isopar E. The resulting solution is
cooled to 55°C, during which a cloudy emulsion is formed. This emulsion is seeded at 53-
55°C with the corresponding mixed-crystal modification. The product crysallizes out in the
form of hard, pale yellow crystals. The resulting suspension is cooled to room temperature
at a uniform rate over the course of from 2 to 3 hours and then is filtered. The filter cake is
washed first with °lsopar.E and then with hexane. Drying at 50°C and 50 mbar gives 150 g
of the product, corresponding to 94.3 % of theory. The melting point is 69.4°C (DSC), the
phosphorus content 5.5 %.



-91-° -(CHerr])ymCH (CHerr])t -(CHerr]), - napht hyl,
40 -(CH err])m (heteroaryl substituted with Rlerr]), or
Cerr]-Cerr] alkyl; t is 2to 6; Rlerr] is

- 0- phenyl, -O benzyl, halogen, Clerr]-Clerr] alkyl, :

hydrogen, -0C[err]-Clerr] alkyl, -Nerr]37- NHR err] 45

-NR[err]Rerr], -C(err]-Cerr] alkyl, -Caryl, -OH -CF3, 50

-NOJ err], -COH, -coderr]-Cerr] alkyl, -CN, -OPO[err]Herr],

] gg% o % Eﬂ[rg? ;slrgﬁ[lgriﬂ é}jﬂ%@@%ﬁg a :f&grgéifcﬂ& Girtr&toetarPhifips P¥1100,
-Q(CH err er]éﬁ@.tnear@/ F,0.7@928 4}, icpiculated by direcimetbride using the program system

; % ((arcj;l[ er éh%%ﬁ%ﬁg@éb@g?ﬁﬁﬁd@%@g e ‘crystal sygfem having the spg)ce( g{l) Sr ]
(CH err ] ) Rk, comtfasyiningtric (No. 2(ihiteraiional Tles fdrk¥ttay Crystallography, 1974,%0f. 19§, 3

. 2[ errl Lsmm{y‘faglrdggl-g?OgP*- Ci3H1602; molecular Vejoht 55265

PCT/ US97/ Ditebéit cell contains 2 mo:ercules arrllg its d(iarpﬁr]\si%r;searie r?c? é%"@?fé?é at y- ggdr ogeZ,S 80
L:Ir (r)]gen, a @[geW‘]R[ g%@’r ]1|$[z§%§'y} c@eleP R err] alkyl, -ON, I o

-0PJ err] M[oe;rgﬂ,gsg;gl-lbqqf)r 16%0®r ]@?;14%50,0N\g®|¥ﬂ537§ benzyl,

[err] , -COH, -CoCerr]-cl[err]
al kyl , - cBhearefinement calculation gives an R valudlo01051. - CF[ err] CF[err],

- ooors) TR fibtaneBédileh WY 1 6 B6ihd hesaciaERyia d hydrogas bend (PH group of the

i ndepen’de‘md’quGS[emTre] witt{ therQ atinkgh the phosphorus of the phosphine oddepis'd.715 BhTRY ! -
d b (CH |95 )

t] {&?gsp]g%ﬁjﬁ‘%ﬁg@}—k’%’ m%mﬁ")eﬁm[@gr-] or -CN, and the

pharmaceutically acceptable salts, esters, ~am des, and prodrugs
t her eof . 2. A conpound in accordance with Claim1 wherein

Rierr] i sExample§eMoleryler complex ofpis(ohanyl)-24, S#trinethylbenzoyimimephine oxide an\c/i\o

5[7;322]3 5 bs alts hyoghﬁc%)'(]/c%log&y%ﬁ;dyl Eer}gne (rgelt mﬁ@PFbSQ%%ES!SQl

- 93- 1039 of biélpﬁgrqﬁﬁg,qgs-tin?ne%ﬁﬁgénggglgﬁogr}ir?e gcigé ;nn& 5§ghge (rn‘e (Ix-rlllydroxycyclohexyl
phenyl ketone are melted at 100°C, homogenized and allowed to cool slowly to room

temperature. Seeding with the corresponding molecular complex compound brings about
spontaneous crystallization. '

. Example 6: Molecular complex of bis(2,4, 6-trimethylbenzoyl)-2,4-
dihexoxyphenylphosphine oxide and a-hydroxycyclohexyl phenyl ketone (melt method)

Seed crystals are obtained by very slowly cooling a 1:1 molar melt of bis(2,4,6-trimethylben-
zoyl)-2,4-dihexoxyphenylphosphine oxide and o-hydroxycyclohexyl phenyl ketone and
intensively scratching on the wall of the flask after the melt has cooled.

Preparation by crystallization

1.5 g of bis(2,4,6-trimethylbenzoy'l)-2,4-dihexoxyphenylphosphine oxide and 0.5 g of
a-hydroxycyclohexyl phenyl ketone are dissolved at 50-60°C in 10 ml of ®Isopar E/ethyl
ester (3:1). The resulting solution is cooled to 20-25°C and is seeded with seed crystals as
described above. The solution is then stored overnight in a refrigerator. During this time, the
product crystallizes out in the form of pale yellow crystals. The resulting suspension is
filtered and the filter cake is washed first with cold Isopar®E and then with cold hexane.



[err] Rlerr] is hydrogen, R err] is hydrogen, R err] is hydrogen,

and Rlerr] is hydrogen or CHerr]. 4. A conpound according to Claim
1 wherein [err] 20 25

* C L S : WD 97/ 44350

PCT/ US97/ 06591 -38- -94-

where R err] is hydrogen, C, Br, F, or NHerr]. 5. A corrpound
havi ng the Formula |1 ' [err]

wherei n [I)q?/" g at 40-50°C anBl58hbar givesd § SFH¢! pro%'@";(gxfﬂﬁ ¥b % fthe&a}? eﬂ?é’JneHi]\g

Rlerr]is ogen or nethyl;

Rerr] i spdlmdb determWaabygtmDSC[rﬁéthbd {ge7.89c.al kyl, -O benzyl
-0C[err]-CJerr] alk -CF[err], -OH, or
0- (CH[ er rfyay pliuctdia anawsm\gasur%on a cubic crysigl gsing a fqusdircle diffeagtometend

Rlerr] arl@omwé{ﬂﬁﬁ‘%ﬁﬂfalf ﬁlohl‘ﬂgg %lﬁ’(&zé radia |on%Qr%$%HB§&), taiBhikt by direct methods

(CHerr]) eac pendent
Rerr], R[smg 1he mrﬂstiemwam@mﬁdw dmﬁ#ﬂgmﬁnmdncates a triclinic crystal

C\?)l 8%62 43§y(%31716[1a\]rln&he s&aceaglgrl(()?‘p P-‘[ (IC[ernatlonCE %eér}ag%gy @SgwstRa[llongphy, 1974,
- 95- Vol. V).
Formula: CagH5105P - Ci3H1605; molecular weight 823.02.
The unit cell contains 2 molecules and its dimensions are as follows:
a(A)11.721(1); b (A) 12.327(1); c(A) 17.493(1);
o (%) 105.73(1); B (°) 99.32(1); v (°) 92.71(1); V(A% 2389.6(3).
The refinement calculation gives an R value of 0.079.
The distance between the two O atoms associated via a hydrogen bond (OH group of the
hydroxy ketone with O atom on the phosphorus of the phosphine oxide) is 2.747 A. The
bond angle O—H--O is measured as 169°.

Example 7: Curing of a white paint
A photocurable white paint is prepared by mixing the following components:
67.5%  Ebecryl® 830

5.0%  hexanediol diacylate

25%  trimethylolpropane triacrylate
25.0%  RTC-2° Titanium dioxide and

3.0%  molecular complex compound from Example 3.
The formulation is app,lied to chipboa.rd panels using a 100 pm slotted doctor knife.
Exposure is then carried out with an 80 W/cm medium-pressure mercury lamp of the
Canrad-Hanovia type (USA), the sample being passed under the lamp by belt at a speed of
5 m/min. The resulting paint film is fully through cured and resistant to smearing, and its
pendulum hardness (in accordance with Kénig, DIN 53157) is 146 seconds.



35 \NH[err],\a—nd t he pharnmaceutically acceptable

salts, t}!ﬂmﬂm ] nd prodrugs thereof. 6. A conpound in
accorda Hm, mg&\herei n Rerr] and R[err] are nethyl.

7. A corrpou'hd'in"acsor nce with Claim5 wherein Rerr] i s nethyl
or net hoxy. 8 A conpound havi-®®-the Formula |11 [err]

10 wherei n Xis NH 0, or -N(CHerr]); Rerr] is
-0-benzyl, -CF[err], hydrogen, hal ogen, : -OC[err]-Cerr]

al kyl , phoHAT, IS-CRAIMEE ISt - pyri dyl, or Cerr]-Cerr] alkyl; 15
mis 0 to 3; and Rlerr] is a phenyl, hydrogen, or CJerr]-Clerr]
al kyl , cycl oal kyl, and the pharmaceutically

acceptable salts, i des, and . rodrugs thereof.
9 2 e orrg ound h&,{nﬁgetcﬁﬁz Cgﬁgfﬁﬁlcgmpguncf gorpprising a mono-, bFi)s- or tris%cylphosphine

* C L .qwideompound with an o-hydroxy ketone compound.

. WO 97/ 44350

PCT/ U897/é)6591 A ' i o -96-

wherein = molgcplar gpnplgx compowpdagcarding to alaim 1, wherein thg gonp-, bis- or
- 0- benzy ltrisacyiphesptiine byidé 88@PountPis @®mpound of the formutal A errl-derr]
alkyl, -OCerr]-Cerr] alkyl, phenyl, or -

-0-(CH err])mpyridyl; ORperr] and Rlerr] are (Jerr]-(err]

al kyl ; mis O to 3;R-arfh 5 . .err] is hydrogen or

nmet hyl , and the ' phar rrgéeuti Q}ﬂnl‘@[' ceptable salts, esters,
am des, and prodrugs thereof. R, 10. A phar maceutical |y acceptabl e
conposi tion that conprises a conpound of Caim1l. 11.

A phar madb@nddi independently:efl cnecanotiesiare GiCiaiiyl, benzyl, phenyl wiiHT&! | Ses a
conpound i . 12. A pharmaceutical |y acceptabl e conposition
t hat u“gugﬂﬁhg%g';r%"ﬁsgté%edaﬂ%'gﬁagﬁﬂEo“g#'"ﬁs Vihagogen, C1-Cealkyl agd/on net hod of
t r eat i ng GarCeplkexy or areycyciotiorylas iagroli €ORs; or met hod conpri si ng

adm nistering to a patient havi ng restenosis or at risk of

havi ng restenosis. Q @ therapeutically effective anmount- of a
conpound R5 is -ORy, or a gegupC AATATC—R, 14. A method of treating or
preventing restenosis, the R, met hod conprising adm nistering to a
pati ent havi ng restenosis or at risk of having restenosis

a_t her ap@®4tis pitaryywhich RFtins(BsRIRdYr shbstituted oRHESE toﬁ?ﬂl’e times 6’); CQC?&I@I >

15. A nethod of treating or preventing restenosis, et hod
conprising admnistering to a patient . hawy @g restenosis or at

ri sk of GaGsaloxye € @aalkylthio and/or halogen, oY@ HGfotd350y—~C—p—p,
PCT/ US97/ 06591 _ J497- "'

2
_ Rais Cy-Cgalkyl, phenyl or benzyl;
Y is phenylene, C4-C;zalkylene or cyclohexylene; and

X is Ci-Cygalkylene or a group

3. A molecular complex compound according to claim 1, wherein the a-hydroxy |
ketone compound is a compound of the formula Il

o Ry,
R14_©'C_?—R12 (I1) in which
R13

Ri11 and Ry; independently of one anothei' are hydrogen, C,-Cegalkyl or phenyl, or



-

a t her apeuticatty effective anobunt of a conpound 5 of Claim®6.

16. A f i cancer, the nethod conprising
adm ni s;]m "ﬂjlﬂuigqlﬁé havi ng cancer a t herapeutically
u

effectiver a ound of Claiml1l. 17. A
nmet hod of treating cancer, the method cé®pri sing admi ni stering
to .a patient having cancer a t herapeutical |l yeffective anpunt
of a conmpound of -~ Claimb5. 18. A nethod of treating
cancer, tRg andfigdoguterith the carbon atom to whiththéy &fleQitiabled, Jort B2{¢i6HEx Paw ng
cancer a ., t herapeutically effective anount of a conpound g
Claime6. "9 19. The conpounds

(S)-[I-] (ﬁ,-amg?ll oxy- benzyl ) - ( phenet hyl -

car banoyl - net hyl ) - car banoy| L 2- (3H i m dazol e- 4-

yl ) - et hy| Rsisdgeagen, acpdaaﬁw £y1C1sadkaxy; -OCH,CHz-OR;s, a group GHa=C(CH3J)- or
[[ 2- Benzyl oxy ethyl carbanoyl]-net hyl]- 5 '

[ 4- chl or ob¢nzyl ](,: afjbarmoyl ] - 2- (1 Hi mi dazol e-4-yl) -
- ethyl]-car He- Cact enzyl ester; '
(S)-[1-[ (44Benzy oxyH benzyl ) - ((2- phenyl - propy! - car bamoyl )

- et hyl ] - car banoyl ] - 2- (I H i m dazol e-4-yl)-ethyl]carbamc acid
benzyl egt&€hn gngerfr m2 to 10: (S)-[I-[(4-Benzyl oxy-benzyl)-[ (2, 2-di phenyl -
3 -mst%yl% -carba

et hyl car banoy moyl ]-2- (1 H

i m dazol e-4-yl)-ethyl], -carbag 1aatci d benzyl ester; and

(S)- N (4- ben - l?i.(nia zyl - 15

ur ei do) - ﬁ%?ﬁgllﬁﬁf%ézol : N _(giep’ | - propyl - car banoyl )
-met hyl] - propi onam de, R, WO 97/ 44350

PCT/ US97/ 06591 . - 98- 20. The
method of C aim 16 wherkin the canced (I:Bs | ung cancer, colon
cancer, [RPERAN ng:a.n.réereHL-laﬁq td—c—c= cancer, breast cancer, or

bl adder cancet?j:a g 21.  the cocrrpgun He - (S)- [1-{

4- Benzyl oxy- benzyl ) - ((2- net hyl - 2-

henyl - | |).- met hyl ] - car banpyl ) - 2- (3H- N
i dazol & ayl - & pepUREFamk caBpiEaebdias fauiaim 1, comprising 2 morprer

conpoundsbisacylphosphine oxide compdind dfthd Birbgny! - 4- yl met hyl - [ (2- met hyl - 2-
phenyl - propyl car banoyl ) - - net hyl ] - car banoyl ) - 2- (1H

i m dazol e-4-yl)-ethyl]-carbam c a® ctl)benzyl ester; 5

(S)-[I-{Bi phenyl -4-yl met hyl - [ ( L . .

propyl car banoyl ) - met hyl ] - car baﬁ’)yll -2- FFH— (1) in which

i m dazol e-4-yl)-ethyl]-carbam c acled benzyl ester;

(S)-[1-{(4-Benzyl oxy-benzyl)-[(S)-(I-methyl -

2- pheny| Rstangd|Rpdrdapepdentlyrafione|dnother BeeGy-C)-alkyl) phenyl which is unsubstituted or

e G G G mcons

2- phenyl - et hyl car banm;L)- nmet hyl | - car banoyl ) -
2-(1H i m dazol e-4-yl)-ethyl ]-carbam c acid benzyl 15 ester;
2- phenyl -

(S)-(I-{h-Benzyl oxy- be - [

but yl car ﬁ%@fﬂa{?ﬁt hyl baﬁtyyl(’) -2-(IHimdazol e

-4-yl)-ethyl}-carbam c acid benzyl ester;

(S)-(2-(I HInmdazol eRgyl)-1-{(4-nethyl- 20 benzyl ) -

[ (2- phenyl - propyl car banmoyl ) - net hyl ] - car banoyl ) - et hyl ) - carbam c
aci d benRyd is€5iGaalkyl or C;-Cialkoxy; and  (S)-(2- (I H-1 i dazol e-4-yl)-1-

((4- met hoxy.- benzyl ) -[ (2- phenyl - propyl car banoyl ) - net hyl ] -

car banoy Feigydiogen of GaGualkyci o benzyl ester: 25

S)-[1- 1o
f)h)en[w ) ( %ﬁ%ﬁﬁﬁ?’% it!ﬁyﬁgﬁganr%éﬁ@(rﬁéwﬁ%% H D 97/ 44350

PCT/ US97/ 06591 -99-

car banoyl ) - 2- (I Hi mi dazol e- 4- et OI Ycar bamic aci d benzyl
ester; (BT A BeneyFexy - beriyinwHiér2- et hyl - 2- 30
phenyl - but yl car banoyl ) - net hyl ] =T@ar banogl,) - 2- (3H

i m dazol e-4-yl)-ethyl]-carbam c acid benzyl ester;
(S)-(1-{(2-Cnhl oro-benzyl)-[(2-phenyl -

propyl car banoyl ) - met hyl ] - car banoyl ) - 2- (1 H

i m dazol e-4-yl )-ethyl]-carbam c acid benzyl ester; 35
(S)-[1-((4-Benzyl oxy-benzyl)-((2-(2-chl oro-

phenyl ) - propyl car banoyl | - net hyl ) - car banoyl ) - 2- (I H

i m dazol e-4-yl)-ethyl]-carbam c acid benzyl ester;
(S)-(2- (I H I mdazol e-4-yl)-1-((2-nmet hoxy-

A~



ester; \ts -(2- (1H 1 mi dazol e-4-yl)-1-[[ 1( 2- phenyl - 50

'propyl ca,mmm (4-trifluoronethyl -
benzyl) Eum carbam c acid benzyl ester;
(S)- (2(1’1—|-I°melazmles )-1-{[ (2- et hyl - 2-

phenyl - propyl car banoyl ) -nmet hyl ] - (4- (pyr'|4d| “n-2- 55

yl met hoxy) - benzyl | - car banoyl ) -ethyl)-carbam c acid benzyl
ester; (S)-[(-(Benzyl -[ (2-nethyl-2-phenyl -propyl -

car banoy! Ry, RtIRLL indéﬁéﬁd%'ﬁﬂy bl or?e andthérHrd @%Q‘hﬁlkﬁl‘or R: and Rs, together with the
yl)-ethyl]-carbam c acid benzyl ester;

(S) - (2- ( 1997Pep gteuvoanhichthey jarg emaqlmﬂﬁcnpa cyclohexyl ring; and

benzyl)-[R phenyl - propyl car banoyl ) - WO 97/ 44350
naT) b S aNigert - 100-

met hyl ] - car banoyl } - et hyl )-carbam ¢ aci d benzyl ester;

éﬁ)englll (e'g yF’ggf%;ﬁ%@%&ﬁ%%ﬂh%f){e&%gﬁ%%%g’% é t‘%ﬁ? claim 1, wherein the

i m dazol eaoylpﬂo)spmnmgiu]:le cambawndis dis(2 Ghdimathoxylrnzoyl)(2,4,4-

E)S?]Z)Z/I gi’ytﬁ e)%ty@?)%n?%/ml % oXi c?eo% eé\l_ﬂ%w We@yﬂqe@zoyldlphenylphosphlne oxide and the
net hyl - favpky REtORY b@mpb@@iﬁ la) coifitidtmti lof théGormula It in whithaR); @Ra'R,$&re C,-

(S)-[l-[( - (2- Am no- phenyl

pr OEngalré A Zq:n Bmgﬂ;ﬁ@ .tqullnﬁ;rmm tbgpaigmztyggmch they are attached, form da ) I
car banmby car bam c aci enzy
este yotoh %Ih@ 13@?@) {ﬁzﬁ%fﬁ a0l e- 4- yl)-21-([(2-methyl -

phenyl propyl car banoyl ) - net hyl | - [ 4- (pyrl di n- 4-

| met h -b I 4 = b |
Lter: YA Peny A ol Boinls S cOMobiui G CBRIFg B bl 1, wherelpape, 57
o S e
y *YeimatHyfpentylpRds % ﬁ\( i OIS 2y
ester [ (2- phenyl -
pr opy! cardibenyjdxyphetyl)yhdsphinetxitey bis(24,63timethyl- benzoyl)(4—ethoxyphenyl)phosphlne
| m dazol eox1deyor)2 grsqym]ethyﬁ)reggtg}]jlg‘f)@ecr!(y &O@Hél pg'ssé%elr)enzyl ) ( [ 2. (2 fl UOI’ o-

conpounds

phenyl ) - earthé@d’- ketoticdOmpotAb ey aox?c - -

i m dazol e 4 et hyl |l -carbam c acid béen g(sc{ﬁgxyl phenyl ketone or 2-hydroxy

(S)-(1-( (M8 i‘}TR’?ﬁQY'B@ﬁEWWOer( 2- pyrl di n- 2-yl - et hyl car banmoyl )
- et hyl ] - car banoyl ) - 2-(1H i m dazol e-4-yl) -ethyll-carbamc

acid benz I ester;

(S)-[I- - BenzylAwpldsylay 90!)1pl(efc zompotmdaeordifg to claim 1, comprising the mono-,

.p?neﬁé'zér ?'ﬁydfqﬁga%?'ﬁ‘*%‘%dh&%?%f%% SRR D iy ketone compound jgagiarasso

PCT/ US97/rafti®Bfl1:1. -101-
(S)-[1-((4-Benzyl oxy-benzyl)-[(2-phenyl -

pyri di n-2-yl - et hyl car banoyl ) - net hyl | - car bam)yl ) - 2-

(I'Himdggol e-4-y 15 ester;
(5)-[1-{ (4 or 5’1 %’é‘ﬁé@ the '@bﬂﬂ&"@&‘ﬁm Bifpfibing

propyl car (8L n# Isashanegihy a&aﬂmmgatqra@d(nhqtopolymerlzable compound, and

i mi dazol qpy- ds) tdwhdtoﬁ%i 281 éneAnblé

(S - N(4€(B)gnzylp£?y benzy RSt anemol 8@59?&%pl@§%§rﬁpound according to claim 1.
yl)-2-(3-phenyl - propi onyl am no) - N-[ ( 2- phenyl -

propyl carhanoyl ) Aphdigpdlymegablzcompteition accordmg to claim 8, which comprises other

car barmy (PO ScRRRA kol BR gL, | 1 G o 4

yl)-ethyll-carbam c acid benzyl ester; 25

S 1- Fl
é h)en£/I E)E@IE) o gg; %aﬂngﬁiﬁdlhéi@ﬁdﬁ@sﬁmnla}cccérdpgkt‘g claim 8, containing 0.015-15, in

i m dazol eamicyfar 0d-5vé by E’&f%"&ﬁi eorpRAngnbib) 2§ phetoinitiator.

(S)-1-{Benzyl -[ (2- phenyl - pr opyl car banmoyl ) -

nmet hyl ] - carbanoyl }-2- (1 H-i m dazol e-4-yl )-ethyl |- 30 carbam c acid
benzyl ester; (S)- N (4-Benzyl oxy-benzyl)-2-(3-benzyl -
ureido)-3-(lI Himdazol e-4-yl)-N[(2-phenyl -

propyl car banoyl ) - met hyl } - pr opi onam de;

(S)-N-(4-Benzyl oxy-benzyl)-2-(3-benzyl- 35

urei do)-3- (I Himdazol e-4-yl)-N-[(2-phenyl -

but yl car banmoyl ) - net hyl | - pr opi onam de;

(S)-[I-{(4-Brono-benzyl)-[(2-phenyl -



S) - (2 (I I—I-J_m_da;aLeJ,_yI_);l-_Q- met hoxy-
enzyl) henﬂ Eropyl car banoyl ) - net hyl ] -

car bam)yl) e d benzyl ester;
(S)-(2-(I H-I:ulul j"' Imml! napht hal en-1- 50
yl met hyl - [ ( 2- pheny! © pr'opyl car banoy! ) - meéBy! ] -

car banoyl } -ethyl )-carbam c acid benzyl ester
(S)-(2-(I H.1mdazol e-4-yl)-1-{[2-nethyl -

P et hy b5 b TR é@é#&%%ﬁa%&wgw to glgim 8, comprising a8,

(S)-(2-( |nh0tqwtmgbatéeast phe moléquiar eotmiplex-compound according to claim 1 and also a UV

ESPE glrrz)y l[detfo%?ﬂbﬁ_nggé @g%né gﬁgg?gﬁﬁxk ﬁ%ﬁyhé’ ltr]azmes and/or hydroxyphenylbenzo-
(S)-(2-(It 4%%%{%%%?%1@"}5 blnd?regm@qqﬂqseg_on 28,6 6-tetramethylp|pend|nes

phenyl - pr opyl car banoyl ) - nethyll-pyrldln 2-
| met hyl - b I t ste
{S;re ( 2y {l %?Ir macr}gy l)ngﬁlgg }Jh?tO?agmﬁg?ﬂg pompounc}/s having ethylenically unsaturated

- benzyl ) -do(iblefdondy, wrpcmpmhpﬁsebamht]ngmbdimbdﬁtlo%cordmg to claim 8 Wlﬂ'(l Iéc);ht in

car banoyl I id benzyl ester;
[1-{(4- D|tpie efl%r)l no- (genz(fq ?’ﬁ‘l(z phenyl -

propyl car banmoyl ) - met hyl ] - car barmoyl ) - 2- (1H
i m dazol g34-yl) - %Eﬂsbb?ﬁrcﬁﬁ?bﬁtléﬁggcé?ﬁﬂéﬂ cl‘égﬁ 8'for producing paints, printing inks,

(S)- -((4 Benz ony ben%g% r oxXy-

phenyl P q; RO lpﬂ%gpq)m malgla@egapd as image recording material,

i m dazo- zbspéeuawtfbyhc}log:aphiamacbraaﬁgsi benzyl ester;

(S)-(I-((4-Benzyl oxy-benzyl)-([2-(2-chl oro-

phenyl) - et hyl car banoyl ) met hyl ) - car banoyl ) - 2- ( 1H

|( m) dielz ?I( d44- vyl ) &t ¢oplitdd sxmls)trat[u( whlelmlsabdlatmtod atdeastione stHace with a composition
S) - 4cBsia nzy 2- met hy

phenyl - prgpy I'c t ?régﬁ%) net hyl | - car banoyl ) - 2- (1H

i m dazol e-4-yl)-ethyl] -carbam c acid thiophen- 3-yl net hyl

ester; 15, A process fok b phbtdgtdbhid) BHQctfb?nQﬁ}‘éﬁeT frhade?; MRkA a%oat%g

phenyl Pro )-eth carba

i m dazol & Bgt{ﬂ(ii’ a‘é‘E‘Ir‘TIg'I/‘? ‘%ﬁ'ﬁlﬂéﬁ}‘és %theft I?zlmage‘ytserexposure and then thewp 97/ 44350
PCT/ US97 ubéZsdsed portions are removed with a solvent. -103-

(S)-(2- (I H I mdazol e-4-yl)-1-{(4- et hyl -

benzyl)-[ (2- met hyl - 2- phenyl - pr opyl car banmoyl ) -

met hyl ] - car banoyl ) - et hyl )-carbam ¢ acid benzyl 85 ester;
(S)-(2-(IH1mdazol e-4-yl)-1-{(2-nmet hoxy-

benzyl ) -[ (2-nmet hyl - 2- phenyl - propyl car banoyl ) -

met hyl ] - car banoyl ) - et hyl )-carbam ¢ aci d benzyl ester; 90
{S)-2-(3-Benzyl - 3- et hyl - ur ei do) - N-.(4- chl or o-

benzyl)-3-(1H i m dazol e-4-yl)-N (2-net hyl - 2-

phenyl - propyl car banoyl ) - met hyl | - pr opi onani de; (S) -
(2-(I H 1 mdazol e-4-yl)-1-{(3-net hoxy-

benzyl ) -[ (2-nmet hyl - 2- phenyl - propyl car banoyl )- 95

nmet hyl ] - car banoyl ) -et hyl )-carbam ¢ acid benzyl ester;
(S)-(2-(1H 1 m dazol e-4-yl)-1-([(2-nethyl -2-

phenyl - propyl car - banmoyl ) - net hyl | - [ 2- (pyri di n- 4-

yl met hoxy) - benzyl ] - car banoyl }- et hyl ) -carbam ¢ acid 100 benzyl
ester; and (2- (I H 1 mdazol -4-yl)-1-{isobutyl-[(2-phenyl -
propyl car banoyl ) -met hyl ] -car banoyl)-et hyl) - carbam c acid
benzyl oester. 24. The conpounds

(S)-[1-{(4-Benzyl oxy-benzyl)-[(2-phenyl -
pentyl - car banoyl ) - net hyl ] - car banoyl ) - 2- (3H

i m dazol e-4-yl)-ethyl]-carbam c acid benzyl ester; 5
(S)-(I-((2-(4-Benzyl oxy-phenyl)-ethyl]-[(2- met hyl -

- phenyl - propyl car banoyl ) - net hyl ] -

car banoyl )-2-(3Hi m dazol e-4-yl )-ethyl]-carbam c aci d benzyl
ester; (S)-(2- (3HImdazole-4-yl)-1-((2-(4-methoxy- 10
phenyl)-ethyl]-[(2-nmethyl-2-phenyl -propyl -

car banoyl ) -nmet hyl | ] - car banoyl ) - et hyl )-carbam c aci d benzyl
ester; WO 97/ 44350

PCT/ US97/ 06591 -104-

(S)-[1-[{{2-(2- Ami no- phenyl ) - et hyl car banoyl ) -
rret hyI) (4- benzyl oXy- benzyl) car barmyl] 2 (3H— 15 —

o o .



-

40 (S)-[I-((4-Benzyloxy-benzyl)-[(2-nmethyl -

Dhenyl propyl car banoyl) -nethyl] -.carbamoyl’)-2- (3H

i mdazol e-4-yl) -ethyl]-carbam c acid 1H i m dazol e- 4-yl et hyl
ester; (S)-2-(3-Benzyl -ureido)-N -4-chl oro-benzyl)- 45
3-(3H i m dazol e-4-yl)-Nf@#3=-net hyl - 2- phenyl - propyl -

car banoyl ) - net hyl ] - pr opi onam de; WO 97/ 44350

PCT/ US97/ 06591 - 105-

(S) -[1- ((4-Benzyl oxy-benzyl) -(2-methyl-

phenyl - pr opyl car banoyl ) - met hyl | - car banoyl }-2- (3H 50

i m dazol &bstrget) - et hyl ] - carbami ¢ aci d 4- nmet hoxy- benzyl ester;
(S)-2-(3-Benzyl -thioureido)-3-(3Himdazol e-

4-yl)-N-(4- nethyl benzyl) N—[(2 nethyl 2- phenyl -

propyl cahMolenye $_as photdinitiatdrs

(S)-2- Acetylanlno N-(4 benzyloxy benzyl) -

3-(3Him dazol e-4-yl)-N[(2-nethyl -2-phenyl -

propyl car banoyl ) - met hyl ] - pr opi onam de;

(S)-(2-(3H I mdazol e-4-yl)-1-{[(2-nethyl -

phenyl - pMgigrular samplex cnmannpsmmmmmnga Bono-, bis- or trisacylphosphine oxide

(5 " compRyn Bl mafRY Kb BhinBobFR e sysanle as,porofhlaibrs for e

(phenet h)phbwpbl?méyihatlmtdiYﬂe)s=rﬁﬂibl(ﬂgl)‘ﬁd&rheﬁablé domunds. carbamc acid

benzyl ester;

-[1-((4- Ami no- benzyl)-[(2-net hyl - 2- phenyl -

propyl car banoyl ) - met hyl ] - car banoyl } - 2- (3H

i m dazol e-4-yl)-ethyl]-carbam c acid benzyl ester; (S
-[1-((4-Et hoxy-benzyl)-[(2-nmethyl-2- 70

phenyl - propyl car banoyl ) - met hyl | ] - car banoyl } - 2- (3H

i m dazol e-4-yl)-ethyl]-carbam c acid benzyl ester;

(S)-[1-[14-(2- D net hyl am no- et hoxy) - benzyl ] -

(2- met hyl - 2- pheny} - pr opyl car banoyl ) - met hyl | -

car banoyl } - 2- (3Hi m dazol e-4-yl)-ethyl]-carbam c 75 acid benzyl
ester; and (2-(IHimdazol e-4-yl)-1-(isobutyl -

[ (2- met hyl - 2- phenyl - propyl carbanoyl) - et hyl | -

car banoyl } -ethyl)-carbam c acid benzyl ester. 25. A nethod of
treating a viral infection, the nethod conpri sing adm nistering
to a patient having a viral infection a therapeutically

ef fective anount of a compound of Caiml. WO 97/ 44350
PCT/ US97/ 06591 -106- 26. A nethod of
treating a viral infection, the nethod conprising adm nistering to
a patient having a viral infection a therapeutically effective
anmount of a conmpound of C aim 5. 27. A nmethod of treating a
viral infection, the nethod conprising admnistering to a patient
havi ng a viral infection a therapeutically effective anount

of a compound of C ai m 6. 28. A nethod of treating psoriasis, the

met hod conprising adm nistering to a patient having

psoriasis a therapeutically effective anmount of a conpound of Claim
1. 29. A nethod of treating psoriasis, the nethod conpri si ng
adm nistering to a patient having psoriasis a therapeutically
effective anmount of a conmpound of C aimb5. 30. A nmethod of
treating psoriasis, the nethod conprising admnistering to a

pati ent havi ng. psoriasis a therapeutically effective anount of a
conpound of C aim 6.




