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Boasched I-pdhenvipvonionis avid devivaibves and the sse therand

The present application relates fo novel 3-phemylproptonic aold derbeatives wiiich carry 3 banchad or oyelie

3 32

alky! snbstituent fn the 3-posiion, jo processes for thelr prepavation, to thelr use for the treadment sadier
preveation of disoxees wnd to Hiely use R propwing edicaments By the weatrent sadier provention of

dispases,  particaler for o treatment andier pressation of cardiovascalar discasey,

O of the wos baporant cellalyr Wrnvnission systens i mavwsaiian ools ol prnosias
menophcephate (cGMEY Together with wirk oxidy (MO, which f¢ released from thy endotheliom and
tranamity bovsional aud mechanival signals, { forms the ROROME system. Seanylate cyclases catalyse the
biosynthesiy of cOMEP Hoor pusnseine pighospbsts (TP The reprosentatives of this family disslosed o :iatv
can be divided both acoording to stnwiural fstures aid acdording 1o the type of Hpandy info two groups il

particalate goamviate cyclases which can be shmalaied by natriosstic peptides, and the sohble gunylate

eyclases which can he sthmulated by RO The solable guamyviaie oyelases consist of two subunis and very
probably contaln ons haom por hetorodimer, which s part of the repulatory site. The latier &5 of centeal
impaniaves o de rediasm of wutivation, N3 e ble o bind by the bow ofor of haore. srd thus sarkedly
merease the sotivity of the sozyme. Hacm-Bos prepuestions canme, Ty onatrast, be plated by M Carbon

manoxide {00 s dlso able 10 attaeh to the coniral on stom of haem, but the stimadation by O by distinctly
fons than that by M3,
Through the production of oGMEP and i repelation, reanliing therefrom, of phsphadiosterasey, fonchanmelk

wd protefn kinsses, syoians plags 8 oructal pant By varias phystological processes, I preticukar i

the selaxation and profiforation of smeath mscle cells, i platelet aggrepation and adbeston and i sowrowsl

sigral mransmission, wad I disceders sansed By an bapatrment of e aforomentivasd provessss, Under

I oonditions, the KOGEHMY sostaroay Be supreessed, which maye bad for sxgpie so high

pathophysivle
hlood prossave, platelet acthvadon, norsaed celinlar pnﬁifes‘aii:m, eudotheiisd dvslonction, atherosclerosis,

asging pectonis, heart fdlure, teomboses, stroke and ayvovardid nfirction.

& possible way of teating saole disorders whish s independent off MO aod alow & -é:;rzﬁzs}enei;xg the oGMP

sigoding pathway brarganling B 8 prosiaing agpoach bassuse of the bigh ofiviensy and fow ide el

which ave 1o be axpeoieds

Compourads, such 2¢ arganie sitsates, whose offect Iy based on NO have 8 date been exolostveldy wsed for the

therapentis stirdation of soluble guanylate cyelase. NOY s produesd by blocooversion amnd solivates solable

0

s

guanviate cvelase By attaching o the contral fresy stom of hasm, Besides the side affects, fhe dovelopment of

(I

wloranes Is one of the onselal disadvantages of this mods of reatment OV Evgenov st d, Natwre Rev. Drug

ige. $ 0661, 7551

,.»

Subsianess whith diteody sthulate coluble nylate oyalase, Lel without provions rloase o NG, hiws besn

identifed i recent yewss, The indazals devientive YO-1 was the finst NOindependsnt bt hassn-dependsnt

sGO stimudatoe despribed [Bvgonov ot al, #6id 3 Bassd on YiO-1, further substancey wers idiscoverad which

are o poient ar YL and show s selevant ehibitin of phosphndiosterases {POER. Thic kd o e

TI7BR3- 148874 MRAG
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identifivation of the pyranclopyridine Jerivatives RAY 412272, BAY 418547 and BAY 63 . Topether
with the recontly published structueaily difforeat subatances CMEPITY and A330618, these compaands fori

the new vlass of the 50 stmelators [Brgenoy et al, i8] A commen charactedstic of this achstance oliss &

PR

a6 M{ktndependent and seloctivs atthvation of thy haenrcontadning G0, In sddition, e s dthmufatare i

B¢

combination wih NGO b g synergistie effeet op 300 sotivation hased on o stubifissticn of the nlivesyl-haswm

voiplex. The oxast binding site of the sGC stimults

v at the sGC s gl belng debated. W the haem group s
reovad frone the solpde guanydate epclasg, the engyme il b o detectabls cotalytic basyl antivity,
cGME b il belng Sormed. The ;wm&ziﬁing catadytic basd sctivity of the husm-free anzyine caot be

stnvdaed by duy of the sthwulntony mentiohed above {Evgenov st al, Bidl

dditivn, NO- and hadneindependent G0 actvators, with BAY 352867 as prototype of this class, have

beoy idegtified. Commen clwracieristios of thess substancey ave that fv combination with MQ they¢ ;1%} have
an addithe effest on enwyme sctivaiion, and that e activative of the widized o hacovites syne B

mackedly higher than that of the beerscootaining snayre [Begepov of b, ;1R Stasch st oaf, & 4

Fhoraxael, 138 (3082, 175 L8 Stmechet e, & Cln favses 118 {2008), 25521 Speotroscopie studios show

that BAY 38-2867 displenes the oxidized haem group wiich, as a rosalt of the weakening of the on-histiding
bond, Iy attached only waakly o the oG 1 has alao boen shown that the chavacteristic sGC haem blnding
st Tyru-Ber-u-Arg s absolately ossentiat both for the interastion of the regatively chuarged propionic apids
of the haem group sad for the sotion of BAY S8:2667. Againa this backgrownd, s axoned that e binding

g sl of the habm growp (P Staseh et g, X g

sife of BAY 382687 st the sHC & tdenticad to the By

(H08), 25521

o

The

of sodable guanyviate oycdase. This & abse cenfiomed by e fict that these povel aetbvators sty haee no

essribed i the presend rventkes 3 now Hewise capable of sctivating the brewmefree foom

synergistie gotion with NOY at the hasreecontalning sugyee and that secindly thelr aothay eannot be blocked by

the twom-dependend inhibltor of coluble guvavise eyclwe, VA 24oxadivcdeld 3-alapinoxadin-d-one

o

(O, fat 18 oven polontisted by this nhibiter fof OV, Evgenoy of al, Notwre Rav éik":sg Oize ¥ 2008,

3

TR

85 LB Staschretal, £ Oin favexs 116 (2006), 33

tory of soluble

m
X

it was thus an object of the proscat invention e provide novel compounds whivh act @ act
svanyiate eyolser it wanngy deseribed above and con be nsed as such o parifontay for the weatowrs aved

prevestion of candiovasenliy dlvordey

WO HVG4RE8-AL, EP 1 JI8380-A1, EP 1 283 SUB-Ad, EP 1 348 698-AL, EP I 75 97240, EP 1452 581
Al US 2088

3y PPAR agonbiy for weating disbetes, &g

§7255-A 1 umd US 200502 34866-A1 desortbe various anylalkancondoydie achd dorteatives

N

wdaensdn, artorfosciovosiy, ohesBy and other Sisordses

EP 1326040 and BP LT OT-AL disckse subatitoted srylslkeancearboxylic acids as PGBy reeeptr
posuista for the teatotent, fr example, of sintes of paln, wologeal dlsoeders, Alchetmers disease and
canter. Puihermors, WO 2085 aosalal ¢

weatment of  diabetes and  dyslipidasmias, and WO 20DUONRITR-AZ, WO 200805609741 and

24

s arvletkanecarboplie atids ay GREAD modulators oy the

WO 200685362342 desoniby phenybsubsiitited carbogydic sotidy as FURB fdibitows for the weatmend of

dishotes, canvey snd newrodogenarative disorders, Fovthermorg, dividual phoavinostamidirs



pheaykdkancoarbogylic adids which, o Be foon of norcovalond mivtures foprove the delivary of sesdve

fde compounds within (e body are koows from WOBEIMTI-AL sad WO S6/30038-AL

(E

pe

&,

Tanhatiuted @ ;yhac&.ﬁ(: ackd derivatives for e toudment of Alsheimers

ZTVE-A&Y disclose onchateronynlically substituted carboxylie

Thr present fvvention pervides compowmnds of e geoseat fameia

8

_"‘S?'\
& 48

i whish

2 ¥ 4 3 3 .
RY 8 and R independeontly of tne anothey represent hydroges ar methyl

l.<!
%3
oot

L repraseots 3 bend orrepeeserds Tl

£ and R® independently of one anather reprasent methyd, trifhuorametiyt or sthyt

R nd R™ wre attasted 1o ons anotier and togsther with the carbon stow o szw they are gtisched fonn g

velopropybar cyclobuty? ring which wmay be sobstitutad up to tvo times by v,

& reprasents Hydrogey, Tuotioe, methybor ety

B sepresents. fydroges, Huoring, Shdarine, Wroming, oyano, methyl, withonausthyl, ey, methoxy o
withaoremethoxy,

N repwesens bydroges, Suonae, chilorine or methyl,

B epresrnds ettt orathyl,

R represents feithicrmetiod,

o

R™ gnd R™ are attached o one another aod together with the curhan atom to whick they are attached form an

optionally diflporsssubstituied oyelpentyd ring of the foonula
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& reprosents fheorfoy, chisibe, bromiog, oyaney (el $l-Cgalegd, coslopropd oo el
¥l where
(U Ca ot snd (GO et Renyv migy hemubmitated up 1o three Haes by fhiorine
end
eyclopropytand eyclobutyl sogy be substiruted up to twe thwes by Suovieg,
atd
® represerds hydegen, Ruorine, ofdorine, sethyl, iiflsorometed, ofod ormsthoxy,

and s, sehvates sl sedvatesof the valts thasef

Compounds seoweding o e fnvention are e sompands of the Brawale ) and their saly, solyaies and
selvates of the salts, the comprunds inchaded o the formala {5 of e fummdae mentionad in the following
st theke salts, sobvatovand solvates of the salts, snd the commpeunds inehuded by the Toromda (1) and mentioned
o the kdlowing ae cobodivant examples and thelr selts, salvates and solistey of the aslts, where the

compounds eluded I the formuls ) wnd momionsd o the following are not alveady salte, sebvates and

vates of the salia.

Srafirred salic by e conteny of e present Invention ave phusielogieally soceptable salia of the compoands
aventding 1o the favention, Sahs which are a0t thereselves sulisble fo phammacendical wses bt can by wsed,
for cxanple, fr bolation, purification o slvage of the corppoundy acconding to the hwsathe are abw
nelsted

Physiologivally acoaptabie salts of the compowrds socording Yo He foven tian fnctads in particutar aalts of

&

comventiona! basea, sueh as, by way of example and proforably, albaimotal sedts (o.gn sadiuny aod poisssium

X

salisd, alkalioe curth muial salts o, valchun wd sagpesien sadtsd and answooiom salis derived from

ABENOME of stganit aniings Baving §in 18 € atoms, such gy, by way of example aod proforably, ethylamine,

divthviaming, iigthylamine, N Adibopropyiethvlamine monosthanolaaing, dicthanolasing, ts*izcsimc:m}mn§:m»:,

dimethvigmineethaned.  dichviaminocfimnel,  procafns,  dioyclohexplambiizg,  dbennvluaioe, N
shsthyipiperidine, Nmethyimorpholing, argivine, brsine snd 1 2-cthylensdivmine.

Sobvaies i the context of the Baantion wre designated @ these foms of the eompeunds acoording i the

vention which form ¢ compleg i the selid or Bguid state by coondination with solvent meleoules, Hydrates
are 2 speeifie doom of solvates, in which the eoondiration takes place with wster. Hydeates are profomed

solvates v the context of the prevent bavention.

Depending «o thete stractors, the samposndy sccording fo S bnventbon may oxbyt iy different werseisomenic

forns, ie in the fm of configurationsd Bowvees or ¥ sppropriate also s confomationst lomers
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fonargiomeny anle dedoreomeny, ncloding thise in the crse of alropisomers). The present nvention
thereBe enoompasses the coantlomers oy dlastorsomers and the respective mixturey theveof, The
sterenisomrioally uniformy consnests can be bolaed fom sueh mbires of sadiomess andlor
diastereoniers 1n a known manner; chromatogrphy proccsses are proforably uyed for this, in pactivedar HELC

cheamatography- oo an axbiod or ol phuse.

Where the compounds secovding v the invention can ocowr in twutomeric foumy, the pressat mvention

CHCMPRAINS g the tnntomerie forms.

The provent fovention sl encompasses il ndinble botoply vadants of the compounds aoconiisg  the
tvention, An letopic vaniant of & compoand dovording to g buation iy voderstoa] hed o s 8
vompound in which at lewst one alom within e compound according to the tnventivn has been exchanged for

ancther wom of e savw atoraic raambey, bt with a diterent stovic muss Han the miondc masy which useally

o predominantly occnrs In nubwe. Hxamples of haotopes which can be docorported v a compamt

acpording @ the fnverdion are those of hydrogen, carbesy, nitrogen, oxygen, phosphores, selpbue, fuoring,
shivrine,

3G 3 3
S. “f‘;, {".,

~

8, e Ve, Vs, P,

K v 3T

auch 55 TH {deuwterhn), M (rithan), BCMG PR, Yo

L Pavtiowdae Dotopiv vaviests of & sonpound aceonding to the

homaae sad ndine

vention, especially those o which one of more rudiouciiee sotupes bt botn fncwrporated, may be
benglicial, for sxample, Bor the exsaninaticn of the roschaniza of sction wr o the active compoond distabulion
t the bady; due to conpueatively vasy prepaesbillty snd detoctability, sspectadly compounds lballad with “H
or M otapes are sulteble for diy porpose. fn addition, the incorporation of isotopes, $r example of
dewteriom, can lead o pavtisdar therapoutic bonefits as & conscquency «f growier oeiabadie stability of the
compound for axaspde a cxfansion of the Balf il in the bady o redection in the active dose requived)
suvh modifications ofithe mfnpuumi\ seoneding to the vesation may therefore b sowe eases alsg constinde

profived swbodimend of the preseot lovertion. Isetopic vartasts of the seapoinds according to the fnvention

cart be prepared by grovnslly vsed processes known to those skilled i the st Broxanple by the methads
deseribed below dnd the owthody desuribed o the working cwsmples, by wsiay comesponding lsotople

rapdifteations of the partioubsr reagents sadfor starting compounds tereln.

The invesdion moverver alse divoloses prodrags of the compounds aca{ﬁ-fdﬁ;sg to the fnvention, The e

"rrednigs” here designates compounds which themselves can be blologially avibee or lonctive, v are
converted {for example motabolically or hvdvalvtically) ot compoands aecas‘éisn‘g o the dnvention durlag

thare dhwell tag i the hady

acidy of the

As prodisgs. the mvention discloses i partivuhe hvdrolesable ester derivatives of the sarbaryiic

B4
1

formuls {1} scconding to the tpvention. Thess ars & be vndersivod as meaning oters whinh can be hydrolysad

o the free carboxylic acide, av e compounds that sre malnly aciive binbgically, & plosiobgical media,

&

S

under the comtditions of the binlogieat tonte deseribed Tater and iy praticular & vive hy-eneynatie or chessieat

N

i cave by straiyht-chatn or branched, are preferred as such

ez U -Cgalkyt oatery, i which the alk

geters. Particuiar prafovenve s ghven to msthed, sthyl or serbatet oserg

g

fo the cordext of the prosord mvention, the schetitionts have e following meaning, wdess specified

mherwise:
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{CeCadkyl in the context of the Fvvention represents & straight-chain o brnched alky! radival Saving 1w 4
carben atoms, The follewing way be resstioned by way of exanpde s by way of proferene: metiod, sthyl,

seprapyd, Isepupyd, sdudyvl, obutyd, seo-butyl and sersbutyl,

CelrA kel and {G-Cohallicay] I e cordent of the nvention reprssent’ 3 siraight-chaty or boauched

atkenyl radival having a dotbhe boad and 2 w8 and 2 o T owcbon stoms, respestively. A siraight-chadn or

branched slhenyt radioal having 2o 3 carbon atores s proformad. The folfowing may be mentionsd by way of

axanple and By oway of preference: vinyl, allyl, reprop-T-an oyl Bsopropenyl, sebub- B~ bl sebat-2een-1-

¥, aebub-deen- byl 2omethyiprop-trensboyl and 2-othylprop-2-en-i-yl

fr the contet of the prosent investion, ol radicals which sovur prore thaw onow are defined Independently of
ane another, I mdicals n the conmpounds aveording o the invention are subsiltaled, the mdicals way be
mong- oF polysabetitited, noless spociiied otherwise. Dubstitution hy one, two or thres identivnl or differemt
sobaithionts ¢ poofeond. Partlcalar preficence I given by substitation by oae or two idantiesd or differemt

suhstitents.

iy the vortext of the present inventivg, prefesence s ghven o compeurds of B Remula {8 inowhich

] sepresents hydrogen or ety
R represents hydrogen,
R’ sepresete hydrogen v pethyl,

R* and R™ both represent methyl or are attached to one another and together with the carbor stem so which

thay wo attachied form g eyclnpropyt or oyclobatyd ring which mry be sabutituted up to T thnes by

fuaring,

& repeasenis hydrogen, fluorng, method or methoxy,
& represonts Booring, Ciloging, metyt arethvl

]’ represeats hvdrogen o Suorine,

8% roprescats wisthyd,

& represets triflueromethy

or

R™ gnd R™ are sttached 1o ooe sontier and together with the pirbon atomy to which they ave aftached form #

diflsaro-substituted cyelopeatvi ring of e honda

N

Fatkewyd oxclopropsd oroyelobatyl, wherg

8 represents Huorine, oioring, (00, atkyl, (0005



3

(0O palkyband {U-Ch -ailenyl mwy e substituted up to theee Hmes by fhuorioes
and

eyelopropyt sad conlobudyl may be subaiinted up o twe thnes by Huorie,

R reprsenty hydrogen, Boeorine, chiorine, methvd or methoy,

aad aalis, sodvatos and sodiates-of the salis fher

Y
3

S

Apwrticalar sbodunentof the prosatt fnvention contprises componnds o the Srmula (1) fewhick
3 3 N N
R and X7 both coprosent Byadeopen,

asnd salts, solvates and solvates of the zalts Shevent

A forther partiontar aimbodiment of the peesent lnventiogn comprises compaands of the forvada (1) & which
RY represents hydrogen o mat

atigd

L raptusenis s band,

and salts, sobvates aud sobeates of the salis thereef,

A Brther partioalie embodiment of the present Invention cwmprises conmpranady of the Hmule {1 tn whish
2

B oopweserds bydeages

and

£ reprasens ~UHs,

and salte, sedvates sod salvates of the salts thergof

A Berther particular smbodimnt of the provent invextion comprises conpaunds of the foromda {1) b which

A& e o g e T
R** and ¥ both represent metded
and
R represemy fvdrogen,

zq o the salic thaesed

and saliy, sobeates and anbv

A further purtivuiar sobodimend of the present ipvantivs comprides sravpouads of the formala (1) in witich

R™ and R™ are attached to one ancther and togethey with e carbon to which they see atiached form a

yoloprogytor syolobutyl oz swhioh may be sobstituted up o by Haes by fluoring,
snd
® represents hydrogen, fhiosine or methyl

and salts, sodviates and solvades of Hie sadis theveof



foudar wavbodivent of the pressst invention comprises compounds of the Tormala (T in witich

g represeny chiorine

and

87 repreasnis hydrugen,

ared sadts, sodvates and solvates of the salts thereoll

A furdher prrtivnlar smbodinent of the provent invention sampiass compannds of the fermula (1) s which
B™ reprosents methyl

and

R eprasents irifluoromethyd,

gt salty, sobvates and sobeates of e salls theree

A furiher partioulae evbodivasat of the pressst bnvention comprises compoands of the formala (T} i which

R and 1 wre aitached 1o one mnother sod together with the surbon atom 1o which dhey ave sitached Swav g

dithore-subsiitded ovclopenty ving of the foumds

and xadts, sudvates aodsedvates of e salis thereofl
A Bartber partteniar srabodinent of the present fnvention comprises compamds of the fonwda (O v whisk
B reprasenss fuotios, shlorine, (0 Coraliplar ovelopropyl s (WOl vy b whsmm‘ed gy

to three tmey by Boorine and eyclopropyd msy be subatitated up to tao tioes by Sdoring,

and S8y, solvates and sofvaes of the salts thereol

& Rarther partioniar smbodinent of the presey ipvention comprivses compound of the fovmuls () i whigh
R® repyesents fndrogen, Huwine, chbeine wetdad or sethony,

sod salis, sobvates and sobvaies of the aits dersat

dar prefironse i the comoxt ofthe prosent invention & plven 1o vonpoundyof e Hromula 0} i which
athrepresent hydoges,
S ropresents bydlragen or methyd,

N

i veprosends 3 bovd or reprosents ~UHe



G
R gnd R™ Goth rapresent miothy! of are attached fo oue avother and together with te carbon atont to whish

thay are attached form aoveiopropyd or oyelobutvl ring ofdch nway be subatiiated up'to Bve Umes by

fhering,

®E . A v §) ne shet

& RQ&:\N;{& yyHneRen, tanring I,

5 raprcesnds chioviog,

K reprecents ydrages,

R* peprosents methyd,

R mepressais iflusrometind,

R ropresents Suoring, chifure, wthyl, tflsoromethyl, ethyl, 3,250 ooty Lcopropyl, sert-buyl
systopropy! or 2. 2-dHhwwrooydiopropd

BEih

s SRR AR T s } st bt e \wi‘f R

® represents hydmgen, g, wmathybor welidwy

and sadts, sudvates sad sodvates of the salia thareot,

Ui partiouiar invportance ¥ the cordext of the present Tvention are compoads of e famata -4}

R -4},
it whvich the carboroatom ket ¥ of the phenglacstomide pronprog has the Soonfigration showsn

and

3 ¥ N 8% 2 3 g
the radieals R, CRY M R™ R and 87 and Locach havs e meaings ghven above,
sl salts, sobvtes and cobutes of the sulis thewsal

capentive eondinations or proftered condinndions of

“The definitiens of vadicaly fodicated specificadly 1
radhoaly are replased oy desired drrespective of the paticalar combinations indiosted Ry the radicals abyo by
definitions of vaslissds of oder combdinations, Combinations of two w move of the abovementioned preforeed

ranges ave very particubely preferred.



“ 10~

The invention furthermove provides a provess for proparing the cumpounds of the Hemule (1) acomding o the

invention, chavacterized In that s carboyyiie doid of the fymula {8}

HOL .0

. ) NG 3y v g g
re wivine BYY, R%) R® and ®Y bave the meaninge given sbeve,

fw coupled In an Inevt sotvent with the aid of 8 condenving apent ov via the intermedinte of the sorrespanding

carbonyl ehivtide o dhe presence of & base with s adog of the Shonula (BR

(1,
i which L, R B85 8 RMR™ B 1Y sod R bave the meanings piven sbove
and

11 sepresants {0, -Cdhathyl or benzgl,

oy give 8 carhoxaraide ofthe fwsak {1}

&

"R vy,

N L 3 AR 3X &, w8 3 ; N : .
i wddch B R B BT R, TREORTRMOE® R R and T have the mesuniogs given shove,



sl the oster radicad 17 s then renoved by basie ov aoidic selvalysiy o, @ the case that T ropresents beanyd,

alen by hedvogenolyuds 1o give e curbolie acid of Se Bamuk

and the componsds of the foranlx {1 are opthosily soparated by methods known 1o Se person skilled i the

art o theirepanthavers sodier diadde andlor rencied with the spproprise Gy solvents andior (1) bases.

N

y ghve thelr sobiates, salts andfor solvates of theasalts.

52

3

Inedt sclvents forthe provess step (0 (T < €0V Tanaide cougtiag] ste, ke f;)xes;zs's;:%{t-_. elleirs vontoas dinghl
ether, deredbunyl methyl other, tetralyedrofivan, Da-dicaane, phosd dimatnd sther o diothylone plvesd
doetnd ciber, hydrocarbom such as benvewe, toluss, xylone, hexane, oyclohexans or minsad oil fractions,
halogenuted. hwdrovarbuny b w  dicldmomcthans,  Sichloromcthase, owhos  detachlonds, L3
dichiorocthane, wichlomathylene or shdorobanecar, or other salvents such ay acetone, acciowiiclle, «ind
ing,  dunethiyl  selphedde (DMK, MANimetylorsamide (DMF), &N

[Ceh, b2
dimethylpropylensursa (P or Nemethylpyrrolidinons (NMPL I s also possidls fo use wikdares of the
sodvents mentioned. Profoverce is giver o weing Jdichloroorethane, teishydenforan, diaeiindfoonymide o

o

mivney of these sedvonds.

ble condensing sgents S these coupling reactows are, v example, cwhodiinddes such as X

=

Susitat
H N dpropyl, NV Ndilsoprogyd-, M -divyclohexyloarhodiimdde (DOCY or M3 -dimethylandaopropy 8
sthylarbediimide bydrochioride (BDC), phoygere ducheatives such gy & NV carbonyidimdasnie {UBE or

ate; §2-ongzolinny comporide sael ay Doothel-Sophewet- Zeonazehiom Msolghate or 2-

iusbutyt chiored
depe-baand Somefiorlisoxszotivm porchlorsde, sovlamine componds seeh se 2-ethony-ethoxyearbanyia ] Zwdiv
hydroguinoline, wxhiovoenuotey savh & f-chiwo-Jomethyb-dimethylaeine-Lpropene,  phosphons
eompannds sl R popiocphosphonic anbpdeide, Sl oyssoplosphonate, B oz de
oxaxcHdipybydoophorst  chdoride, boneouipeel tylapaisidimetyifoninoiphosphoniarn  hesafivorophoy-

phate o %33§:2x:sis'iak:s}-‘av'i*:.v'ic;s.s:y'vtr§:s{j;3y:rs}}iti'i;s:;s};si?ia\sphaﬁimi hexaflvorophosphate (PyBORY, o wmonivm

Cetrameiinvhroniom setraffvovoborsts CTRTLE, (&{benzo-
£33

NN NN aetraneshyhironhay

(:Gmp{)tmds such as Ofbenvotriveol IvipN NN

¥ A 2

“etremathylwontwe boadlorophosphate (HBTN, &

pveidel £ 133

S

tefradorsbiwale (TPTU), O4Tazsbensottiagelia

hexafioorophosphate {HATU} oy {18 -Galiorobonzoirized- Lyl L L3 3 otramethy hroniam

intraftpomborate (T W appropsiste ¥ combination with farther swyilaries suoh s Thpdeays

Beazatrianade {HOBYD o Mhpdroaancinimide (%), and as baves afkall wetid corbonaies, o example
sodiint carbdianas o potasehay carbengls, o dertiary amine bases such as tietivlamine, Naethyimorpholing,

Femethylpiperiding, N N-disepropyletiniaming, pyadine or 48 Fdimethylaminopyridine. Preference I8

gisn fo wsing O Tadabesestifaol e N AN M etranetoduroniin  bexaflaorophosphate (HATHY
combination with pwidine or N Ndiopropdsthylamine, ot :&%{3~d§m@t§z}%am‘smpm;;y-i}~;§s3"4a$%§syisas:§m~-
cifnvide Bydeochieide (BDC) i combination with Ligdronybenactviarale (HOBEH and ticthylavine, or b

shdora-yaethel dinethyviamino-Topropens together with pyridise.

¥

The reaction {5 + I — V) & ponerally canted out i & temperatere smge of rom 890 w #6807,

praforabie ot Gom + TC e di*

X



i

s

257
§

When a varbuny! eldueide coresporading By the eompound (1T} s wsed, te coupling with the amine component

o=
s

HE s carried owt by e prosenes of @ costormury crganie suxiliary buse such 3 tisthyleming, Smethyl-

>

morphofing, Nanefivdpiperidine, N, s’\f~§§'isegnﬁ;@f,«'ﬁﬂ%‘%ykﬁni}&@,. puridine, 4-¥ N-dimethylaminopridine, L8
dazabioyelold 4 Sinndes-Tene (DB or dizabioyeldd 3 8inon-S-ene (DBRMN), Preference B glven to
sing wisthyfanbrgar N Mslisopropytethylandee.

The reaction of the amine ;‘{i’Ei} with the carbonyl eblodde 15 geoceadly carded ot Io 8 fenperature vangs of

Hom 200 o +80°C pre ¢ dve the vange e <R g0 43000

For therr part, the prgpavation of the saxcbony? ohiforides fs carvied ot In a custoosy masmey by eating the

%

carboxyliv acld {11} with donyl chiveble or pxabd chionide,

The removal of the exter group T s process step {1V} — (1) is carvied ot by castomary msthaods by eating

the cebor I Inert sobecate with aclds or bages, whisre In fe Tatter variant the ssll fnitally formed #s sonverad

by treatment with sold tnfo the free cadboxyte skl B die case of e wereboty! esters, the aster cleavage b
preferably caried out aaing acids. Benzyl ovtors wre profombly oleavad by ludrogenudysts thydregention) o

the preseace of a suitable oatalyst such oy, for exanple, prdledium on sotivated carbon,

Sottable nert solvents for thess reactions are water o organic sofvenis customary for sster sleavage. These

preferably bolude alvohols sueh ax methanel, sthanal, s-prapasel, Bopupusel, a-butanol or ferd-butanad, o

efers Rued ay dathyl ather, wwdbvdrofivsn, dokses o glyoal dimethy? ether, or other sobvents suel as
seetone, dichiomaetire, dnetotformamide or dimethy] selphoxide, B s alve possible to vse nixawes of
the solvents mentioned sbove. fn the case of & basio ester Bydeolysis, preforence i given o ualng raixtures of

water with dionane, :=.:;\:traiia}'-dﬁmﬁaran,, methanat andfor etianel In the case of the reaction with pitluorcacetie

agid, preference i given o wing Jdichloromethane and i the case of the seectinn with hydrogen chloride,

profersneg iy ghven 1o using wnabydeattan, dathyd ather, dioxans o water.

siteble basey e the costomary inorganic bases, These fachide o particeler afkall or alkalioe eartho metal

o

helroxides such ay, o e, Hthinm hypdroxide, sodimy hydronide, potassiom hydeoxide or barfam

hydronide, or aliall or alkaline carth matal carbonaley such a¢ sodivm carbonate, polissiom owbonate o

caloium carhonate. Praference is given t Tithiwe hydroxide, sodim ydvoxide or potassion hydroxide.

o

Saltable acids for the ostor clowege are, o gowrsl, sulphanie acid, bydetgen ohlwidsfydrochiorie sold,

23

hydrogen bromidefpdrobromic acid, phosphorie soid, scetie anid, trithiorcacetio anid, toluenssulphoaie aoid,
methanesulphonie acld ov willuoremethesesaiphonio aold ov relctares iiimz:ozi‘,. i appropriats withoaddition of
watey. Freferenoe Is ghvew o hydroga chloddde o trithercacaiie anid o thy ese of the rervdhand soters and

hvdvachiorie acid fo the case of the nethyd e

The dater eléavage fo ponerally caried et bus towparsiare oge of from 2090 fo +108°C, proforably at fom

g
09 S0 +60°C,
o

The hdermediates of e Romela i can be propared, Rerexample, by

43 infdaily deprotonating & carboxylivacid of the framala (W)



{5 alioyhating o pher

nwhich B and R

..\

{‘M

Y have the meand ngy given ahove

wnd
T TRPres U balhelor bereyl,
woe and then arvlating i the presence of @ sulteble

s fnert sefvent with the «id of a by

caralyal seitfe s phorel Teovaide of the fomale (V1

X, S AT o
ave the ARONINLY 4

in which R and 8" have th

5 ghve g oompaumns

140

5 B oS el s e ) .
vwhisk ‘%h Rs i .‘\{. § and ¥ haes the meanin TS

wrnvlasetic sser of g

e
E
§w

i, oy .
i which R and 8 fuve the meu

#
&

i reprasenty {CUOralk (§

o

i et sedunnd i the peatent

Pofthe femula (VD

(Wi,

s shave,

the formsda (VT

0.

VL,

nings ghvon above

oF beayl,

compoand of the ool X3

wofa base with 8

o paladian



vgi@ﬁ {U\i?k

~ . ¢ 8 AR a N
in which 8% and R™ have the meanings given above

and
X TRPTCHRIES & Al groy such as, for sxample, brondne or ok

1o ghor the compauad of the foemale (VI

VHL

iy wehieh BN, 8P R R and T fave the visanings piven abovg,

43 = “A

ared then e onch o ;mm\'ng the estey radical T° by basis or acidic sclvolyels or, in the case that 3

seprosents benpl, sbe by hydrogunotvsss, giving #e cashogydic acid (T

The arviathe ccanthn B process sfep (V3 o+ (VB - (VI & prefeably cariad out fn toliene o
toluenedtoraliydeofiren miktures 0 o fonperatare ravgs of om 2050 ro +180°%C. Heve, the base wsed for

deprotonsting the ssier (V) s preferably thiumn biddirmethylailyDamide, Suitable palladivm catalveis are, for

. exampie, ;}ai'iﬁdimza{' 1Y avetste or iv{dthensy fidevearsivnedipatiadivnm, I such ase in combination with aa

demanding phinphine  Hpand swh o 2odicyclobensiphosphine-2H{N A

sloctrovexich,  sivnig

diethyhoninoe idphand or Zdiaeebuiyiphosphine 2N Mdimetyiaming iphenyd Tef, R example, WAL

Moradi, S.1, Buchwald, & dov Chem Sog 123, 79968002 20613,

Foert sedverds for the afiodation reaciion (VB + X (VT e, for pravmply, othinry siedy as disthe! sther,

wothyl rorrhaty? ooy, diovane, RurdhvdroBem, glyoyd dimethyt ather or diothyions glvcul dimethivl other,

D

hydrocarhors such 2w beneene, tofuene, Rylone, hevase, oyclobesane o mipesd off fisetions, or dipolw

o

aprotie solvents anch as N N-dimethylormamide (DME), dimethy! solphoxide (DMS0), N

X

Aidimethyds

peapylensares (DMEBL) or Mpwthyvipyrrolidinone (MEY R s alse possible 3o wse mixtures oF the solvenis

mientioned. Proforence i given to using teirahydrofovan, dmethyiformanide ormiviares theveof.

Guitable hasen for the process step {VH SISt Strong InorEANS or orpanic hases.
Suitable hasex for g pro CVEL & ) ~» (V15 e custnary strong norpasis or orpasie has

At aHonides such s sedivm ranthoxide OF pttasshont metinads, sodium

These nchuke b purticaly alkali m

gthogide or poassinm sthoxide orsodhan rerv-butagide or potasshny serebutoxide, alkafl metad hydrides such

Shadde, sodiam hixe

A

ay sodiom hydeide or potassium bydeide, or amides such av Hildum Ms{tiasth

{ohoethylivibovide or potessiow Maiivivetbiailylamide or Ei‘éﬁixsm dilsopropylamide. Preference is given

o using polassian fertbuatoxide, sodinm hydede or Hithhaw disopropylamide.



<1

Ly
3

v
(e Y

The reactipe (VHEY -+ (X} > (VI 1 goverally corried out in & tempuorstare range of fom -R0°C to w4870,

prafirably o from 2090 to w20

The somoval of the oster proup T I procesy sieg (¥ = {1 & sarried vt B g amalogons mawey as

3§

sfeanritud sboes R the ester radival 17,
Alternatively, hermedites of the formala (0-4)

HO o8

F” |
F (T4,

38

i which B aad 87° have the mounings given shove,

can alco be propared by tially converting the phenydacctic ester of the Tornnda £VHD

T;"‘"*'Q ,.w:{:}»‘

. . R cgalia > . . .
iy which RY, RY snd T have the socanings given abave,

by base-tnduced addition w Zoepplopanten-T-one fate avempound of the founaly (X
<
f B 8 O
<\’,«:¢i’
&
Q

. 5 e el e 8 i <
wwhich R, 87 and 77 have the peanings given abos,

{X3,

then Huodinnting s comprund with 1, PrifluoredaiphamDinvnoibid Snethoxyothine) under havos
ke > X 3 R o

EVERAY,



- ¥ -
inwhich }é ]¥ mi T bave the meay s piven above,

and mibsoguently removing the cster group T° sgain giving e carboxdic scid (1-A)

fe prncess step (VI -3 (X, for deprtioatiog the ester (VT preferenes & ghven to aing an amvide bage
sach as fihiom disopropylamide or Hihinm bisrbosthylilvDandds, For the deoxyflawination i the
gransformation (X} = (VILAY dmstead of the LIbithored bardpdhuayiivdo s methoryethans)
{-’*":{}-{:soxoﬂéﬁ:mf“'} mentioned sbove, b alse possible, I appropriale, o cmploy ather kaoss Heornating
51 3 ar marpholioseiptar oifleorile Guepho-DASH ke
the reastion seguence (VI -5 0 > CVERAY, of, forcxample, T, Mase ef o, . g Cheme 6855, $775-
STRE {20043

Dopending ov thair substitetion pattem, e ymedintes of the o (1) oo b pospared, for sxampds, By

sithey

FO-E) rescting a phosphonoasciiv ssterof the formuda (X5

howhish R and TV bave the meanda e givercabove
und
RY represents (UL

i oan it solvent I 8 basesindisoed olefination renction ofth a 3-nirchencoyl onrposad of the

forsada (30

(X,

in which L, R™ ™ &Y K and 87 have e meanings given sbovs,

topive ¢ compound of the formda (RHH
£ P



CNT,
, Sk 4 i Y 2 UIEOE Q. e . . 6o
rowhich L, RS R™RE R RE R and T have the meanings given above,

wod thee hydogenating this vorspound B ihe prosence ofis suitebly padladiva wo phitonsy setalyst 1o

5

give a 3-aminophenyliproponis st of the foooula HHAY

{1; ;’*:"’S\},;

¥
7

P € e I P S PR ST i K
fowhioh L, B RY RY R REOR and 7' hove the rasanings glven abave,

regoting & phosphonosesticaster of the epada (XD

o & 14
 JLOR

® .
e
B {5,

o

it represends (O, matkyl

iy an ert safvent in & bse-iuduoed olefination ceaction with 2 protediad S-amioeheneoy] comspound

of the farmals {XIV)Y



fa wdich £, B R R0, 8Y sod R bave the meanings gives above

and
PG represents beuzyl or duncthoxybeney! 3 inent avino protoctive group

to give a vompound of the formula {XV)

3 A PN ¥ X 3 S T 5oy N .
srwhich L, RO, BLR™ R BT RS R s T have the weeaninge givercabes,

then either {0} reducing his compound with magoesiom I metharn!  ghve 3 compeand of the

fonmaln {XVH

VD,
fowbich 1, PO, R PR RS RS R and T heve the meanings given above,

and subsequently remeving the andno profoctive geoups PO scoording o oustonsey methods by

Hydrogenoiysts or ovidatively piving the 3 3-aminopheny Dproplonic oster of the Remale (LAY



MM, (14),

fnwhioh L, B RTS R BT S R and 1 have the meanings giver above,

N

or {iy ponverting the compound of the forvuda (V) in 2 ons-slep peoesss by hydrogenation in the
pravence of ¥ seftable palladivet or platinum catalyst inte the 3T amiocpheaylpropinveic edder of the

formuia (LAY

Ry
3

soupiing so sorylic oster devivative wf the Semule {XVH

(XN,
, v e A e ¥ ok . r .
fnwiich L, &, B R BT and T bavs the mieanings given above,

i an fnent solvent ander palfadiugy catalysils with a 3-amine o Jadtropheny! bromide of the fornaula

{XVHG

{XVHD,
in wihich R and 7 have the mesnings given above

and

RY  represents ansine oF nitre,

10 give & compound of the Torrmuda (XUX)



{XiX},

Fowhich L, RO R RE &2 r0 87 po

" have the msanings given above,

N

snd then reduging ¥

compand with hydrogen in the presence of & suitable patladinm or platinam

catalyst or, i the cese thay RY represents amipe, alornatively with magnesium i methanol o givs

the M amivopheayiproptonie ceter of the formnda (-4

a8
R
e

LAY,

owdich L, B RO B

}2 R and TV have the Wesnings given above

(-1} convertinga phened fodide of the Rraala (XX)

=

e

i xehich ¥ sad B have the meaniugs given chove,

in §p doert solvent with bopropyimsgnesium chipride in th

o presence of Hibhan ohluride nto He
&t

orsssponding phenyimagnesium conpound, then couphing iy compound @ sitw wnder coppertt)

cailysis with an alkyiidenematoniv esterof the formuls (XX1)



i wdieh B R E™ R™ and & have e me

nings givenabove

and

Tl

representy eyt sthyl,

to give & compound of the fornuds (XX

i wdhich LR, 87U R R RY B and 17 have tie mcanings given above,

PSS

than romoving one of the two csir groupings by heating with Hithisrg ¢hlovide iy & DMSCwaisr

wdkhwre, then sonverting the reselting 3-pheayipropionis esfor of the Hromala (XNHD

XX

3 73 X ey AR 33 B T R -. _ N Mo, Nene
i wddeh L, RY, 8% R™ R 8%, B wd 17 bave the meanings ghven above,

by resotion with nitvondm dvafucrohonte ey e Talrophered devtvaties of the ormmda (XKW}



They”

EXXIVY

fowhich L, R R, RER RS, R and T bave the meanings given abave,

sadd Hnally hydrogenating o the prassace of »

by palfladivan or phattown catadyst fo glve 3 343
amiropheayhiprepionic stter of the formula {HE8)

{HH-BY,
2 Yo ¥ oA A8 3 & opd 3 g 9 N, ao Py pre
mowhieh L, B, ¥ R ¥R RS R and T have the mmosnings glven aheove,

&

(B3] corverting & protested S-androphenyd fedide o the forpala (XX

A
PG RG EXXV),

frrwhish R® angd R have the meanings gheew abose

&
and
PO vopresants boney! or Sanathouybenzel ay e amiin proteetive group,

inoan jnert sobvent with Dopropybnagresivm chloride o the presence of lbhsn ohdoride dnto the

sorresponding phaed mapoecium swerpound, then coupling this sorpourd & site noder seppex(l)

eatalesis with an alkydepsmadoniy ester of the forpuda (XXO



R,
freswhiol L RY, %, 8% and 87 have the messdngy aiven aboes

s

T represents mwethyl or ethyd,

o give g componnd of e raala (XBVD

X

: AR ca gl L N SR e o P
i which L, PGRS RY R RGBSR and T bave the meanings given abive,

fhen deprotecting this sowpouad by bydurgenclysiv ar by ostmend with & sultable oxidizing agesd

sich 8% for example, 2 3-distiorp-Si8ed

femndd (XXVIR

2

sno-1 A-benroguinony (DUCH o gles 3 compound of the

g

XXV

ywhich Lo RS RYR® RS RS, 87 and 17 have the meandngs given shove,

srod thivn romoving oay of the o oster groupings by heath with Rldue oitoride fo & DS water

nuxbure o give the 3 G-ansinephenylipropionic eater of the formals (8RR



{E3-B),
Ten el N A AR S nd w¥ L aaw¥ioo ey 3 a %
o wdich L 80 BT, B, RO, BT R s T havs the meaningy given above,
of

iF} akylating worbenylie soter of the fhnmgda XXV

CRXVID,

i which B8 ad T have the mcanings aiv

N

i ay inevt sabvent afior o-deprotonstion with a 3-bromebenzy! compound of the fornala {(XXIX)

&3]
Rt ﬁ )

5

{RXEXS,
fowhish L B 8%, 8%, 8%and R have the seanings wiven sbove

arad

-3 ;

x repressndy 3 eitable haying group, suek @ sidorine, troming, todine, wearlaty iflate or

tosyhate,

tor give a convpoutsd of the formak (XXX}



{XNXY,
inwhish L, B RTRM R, R RS R and T' Save the meanings given above,

then reacting with beazyldne @ the praseace oF 3 base gad 2 palladhuy catabvsl G give a contpouad
of the fornudy (XXX3

RNy {XXXD,
s . Fopd ot B gy & T aa i o ol
i addeh L, RERE RS RY RS 85 8 ad 1 bass the micardngs ghvenabous,

ared then reraoving the M-bavizy! group by hydrogenalysis, to give 3 3 androphenyiipropionic ealve
of the Sopubs (3

NH,

RO,

i which LRGBS B R R RY R and 17 have e meanings given above.

Suitable for deprotonatng the phosphony auay (X1 in the ofefnation reaefons (81 I < (X and (X5
+{XIVY - 8V are b pavicake povasclenphiliy stroug bases such

]l

QY

for sxample, sadinm hydrids or



N

e

potassive Rpdvide,  liblum Bsltrhucthyd
i

Fmadde, sedbm bis(uhoalobiyiemide o potasshan

istirimethylafl

v
N

Samide or tthlum Siiseprepyinndde; prefévence s piver fo aaing sodiumy bedride

The hydrogonatiog I8y process seps (XIEY «o FILAS, (XY w5 {HEA), (AEXD - (HBAY) and {XXIV)
(RERY I8 ges;w:\:z‘ssiry sarried out uader & sintiorary hydmges atosphere at whmospbadie or elovatad pressies

The proforved oxtaiyst nsed is palladba e plathan on sotivated cachon {as suppont rastedal) The revsat of
the aminn protective gronp(s} in the tunsiovmations QXOVTE - (ERAY QXKW - (XEVID and (XXX}
{f

represents gemnetimcybangpl, this may altorpatively alsn be carvied ot oxidatively, for sxample with e @d of

X

ROV wsually carvied out By hvdeogenalbysia ascording fo the sawne procedurey 383 i (VD ar {XX¥VH

{5993

T3 dchiorad Sdicgane-l debantoquinons (DT or amoniion corBmEV Y ttvate

pafladinily aoste o wis(dibennylideneacetongidip

phosphine figand such sy, for exanple, wiers-bityiphoaphing, triphonyiphosphine o iri-Z-olylphosphine.

The sonvassion of the phengl fodide (X3 hate the ootesspoading phenylmagnesin componrd and #s

Ea
copper Dmedinted 1 4 addition to thesdkyiidersmalonate (XX 6 give the product of the formala (XX Y are

¥ 7

carvied out by » general mathod bnowe from the Titorsture Bsee, for example, B Knovhal of ol Ferradedron

3§, DTFT2TIE D09, and the Herature olind thersinds his also wpplies 1o the woslogoue reaction XXV +

COXE - (XEVEL

Partivularly sulteble for the codeprotonntion of the carboyylie sster (XXVILD i the aliyhdion reuction
XXV - XK —» (XXX are mowenackeophilic srong hases sueh as, for exaraple, sodior ferttantoxide
or potassin teri-dngtoxide, sodiure hydride o potisstum bydeide, fabium {ii;iﬁepmgzyimniﬁa gr fithium

tuethyldlylinmide or pradussiney Mis{tbectyisthylamide; preferance is

bis{irimettylsilyDamady; sediam |
given jo wsiy {ithen disopropylamide. Preforred inerl solvents for this seaction are ethers such as diethyl

ather, &zzsgg}mﬂ‘«i pther, wiethyl tert-bunyd ether, etrahydrofiean, gycol dinethyl ether oe diethylene glyent

P

dimethybetier, The veavtion is usualiy-curried ont i3 8 fenpesatore sange of from ~86% 1o +28°C

b

For the teanstbommion (XEX} - {X3XE Buhwald-Hartwlp coupling with beneyloniing, the prefersd

N

sutabyst wis{dibenzy idencavatone)dipaliadinnd() v combiogtion with ($323-bis(diphonyiphosplino 1,1

bipaphthyl iy phosphine Haand, and the proforrad base i sodinm tert-buytoside or polssshun teri-Sutonide foll

for example, L P Weaile and S0 L. Rachwald, (rpopic Sisuheser, Coll. Vol 18, 423 200843, Vol 78, 23

The reanticas desenibed ahovs can e sandted vut @ stospheric prissine, at dlovated pressirs ot 8t reduned
prestere (S exatvple W 8 ringe of e B0 50§ bl v foveral n cach vude sutvied Gt of ditvesphstic
prassers,

Separaticnr of the compounds according fo the foverdion ote the ooovspondiag cosntidoners aadie
diasteraomers car falte place where sppropriite, depending on expediency, wyen at the dage of the compoands
G5, (R, OV, OVID, EXVE, (XD, (XXHE, (XXIV, (XNVD, (XK, (VXX o (XXX which are the

reacted Burther i soparated form I auvondence with the above-dosoribed procsss segeerees. Such sepataiion

o the iscuners can be carried owl by cotventional metinds Rnown 1o a persars skilled B the ant In the context



A
L -

of the present invention, peaferencs s given o wsing chromatopraphio methods on soldyal or chival sepurution
phases; in the case of carbowylic acids andas nfermediates or end produsts, separation may altematively also

be via diastoreonnerie sults,

The vompewnte of the Remalee {9), VL (V8T {80 X OO0, (XY, XV, OXOVEE, £XN), (XXK3)
EXXV), (RAVED and LX) are cither comprereially avadiable or desoribed oy such b she Merature, or they
can b prepared iy 2 manner ohwidows o the parson skitled by the art aoalogousdy 10 the methods publbhed fn
the Hiterature. Numeross detailed procedires and Htevature references for propuring the slarting materiads can
sy be foed i the Bxperbocatal Past o the seclion on the proparation of the starting pateriale and

ermediates,

i compaat anconding o hednvantion can be Slustinted by anexeiplary panner by the

The peepacaiion of

reaction schomes below

f:i«*\fw - | LIHMDS § PA{OAS), /
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The componds ancording to the vention bave vahuble phormacelogival properties and can be ased for the

prevention and treatment of disorders in fnanany and aviaials,

T compounds feontding 1 the Wvention are potert acitvataty of woluble goasviate ceolne They had 8o

vitsorelavation, inhibition of platelet sgpregation and lewerng of Moed provsee and borsase of coronmy
bioad fow. These effeaty sve pediated via divect buem-indepondent setivation of solulde gusavlate eyelase

and an ncrease s raceiular ofaMP.

by addition, fhe compeunds according to the fnvention have advaniageves pharmacokinetic properiies, @
partioslar with respe fo thelr Boavailabifity sadier durmion of sgtien afier otraveneis or oot

sdministraticn,

The componnds aceording o the vention are particulurly sultable for the teatment andfor provendion of car

dipsvnscular, puaesary, throrabowsrdalis and Hboiie diserders,

Aevardiogly, the onponads acsonding B the invention can b wied I wedicaments for He toatmerd andfor
prevandion of cardiovascalar dsorders such as, for example, lugh hlond pressuve (hyperteusion), heart fatlure,
coronsry hoart disease, sabiv snd wraishie anging pectoris, pulmonary arievial hypertension (PAH and ofhey
foray of peloorary hyperteosion (PHY, ronad hypestension, pecipbendl and ssediovasvalar discedeey,
arvhythwiss, atrfaband venteicaker avhythmins sod bopaired conduction such s, Tor exsogple, atriovensiowdar
Motk degrees L sopeiventing e 1 sotpvardiyehioniy, dinidd Ghoeillaton, i hater, ventrichlar fbnllntion,

vomivienlar Hutter, ventdloulye achvanbythioia, Torsade de pobntes tclpewrdia, atvial and venwiculw



Iw

« 3~
extrasyeinley, A¥-jonctional extersystodey, Sok-Shas syndroms, syacupes, AV-aodal re-ontvy tachyeandis,

Wl

Parkinson-White  syndeomne, seute covenary  syndrome  {AOR),  aselmsmane candiag  disordess
X

fpevicardilss, endocardit, valvolltls, soniila, cardiomyepathies), hover cardiomyopathy, ancuryevs, shock

sach as cardiogenio shock, septic shoek and sosphylacBe shook, Duthermors for the osiment sadior

prevention of Heonboendaolic disonders and Bobacoias suech sy revocardial kchaoriy, myocardial infarction,

¥

steoke, oardine hyperdaphey, travclent and schaormie attacks, provolanpady, rflammatory veediovessudar
diserders, spssmsof the corenary aneriey and peripheral arieries, cedemy formation such @, he wample,

a, rena! oedemia o oedema cansed by beart fathue, pueviphoral circuhdory

pulmonary ocdena, cuvebeal ocdony

distuchasoes, seperfuclon duupge, avterial sed vesony  thearnbosss,  wdceoalbiratowdy,  wypocandinl

sufficieney, endothelial dysfanction, mcrovascolwy and mavrovasealar damage (vascalishy), and also
provent restenosen, for example aBer thrombolvely terapies, percatanests trnsluming! sngloplasiess (P14

porentanseis ranshomingl corpndry angioplastiss {FTCTA), henet ransplunts snd bypass operativne,
ave, the terne hewrs fathire fociundes both avute xod chironie soasifeatations of

§:

ure,

i the context of the prascat faventi

heavt e ae well ne more specifio or solated typey of disease, soch sy pouty decompensated heart &

vipht heart fatfore, feft bewt faflure, global fuhure, ixchavwde cwrdionyvopathy, dilated cardivmyapathy,

hypettropbie cardicenyopathy, idiopathic candiongropathy, congendal hean defocts, hoset valve defects, bowt

fathure assoviated wdth heart vabve defects, ridtral clondeds, witdal lovaffisiorey, sonile sichosis, datic

nsefficloncy, wloospid stenosly, tricospid dnenificioney, pulbwoeary valve atenosie, pulmonwy vabwe
fosuficlency, condbined heart valve defeats, wyvocandial flammation feyovarditie), chronle myocandity,
scete wmyocsrditle, wiral wyscarditls, dichetic boat Gilure, sleobplic cardionyopatinn ouedive sbotage
sisnrders, and dasialle wad systolis Boat Sxlere.

¥
¥

fnaddition, the covpounds acvording to the ivvendion can dfse be ewmploved iy the treatment anadfor

provention of arteriocclerosty, & dletwbed Bpld moteholism,  hypolpomoteluacodas,  dflipideamiss

4

whcstiswdnendas,

hvpertrigheoridamize,. hyperbipilacmmice,  conbined  dypedipidecadas, fopa

by, abesity sl maabalic

fomatosty, Tangler dseae, adi

abctalipoproteinaendas, diostorolasmy,

Furthermarg, the compoonds sosording o the venting can by wsed for the treatvend sadier prevantion of

pricury sud scosndary Ravnsad’s plesomenos, of sorooircolation  mpairmends, cliodication, o

peripheral sad dutenowic sowopatiies, dishetl micecangivpatides, dishetic retinopathy, dlabetie vlosrs envthe

o

extrovaities, gaapreas, CREST sypadeoran, soyihomatosdy, onychomyoesis ared thewmatic disordes.

T additon, the vompoundy secording to the fovention can be used for praventing tschaveis andior
reperfision-relstad damuge o organs or ssucy snd wiso as additives Tor perfusion sad preservation solutions
of prgarns, organ puets, Heswes or Hesue parts of bunran ov animal origin, fn pasticalar for surgical intervantions

e the flold of mnsplantation medicing,

The ormpeunde astording to e nvertion as futhormote suttible Y the weatoat andie provention of

Kidney disorders, in pativalar of renal oseificioney sad renal filuve, bn the content of the presont Bivention,
the Torms renad fnanifichay and rensd filure comprise both aculs and chronic manifestations thercel ay well

as enderiving or related kidwey discases such as venad fypoperfusion, intradialetic hypotension, chetractiv



weopathy,  glomerslopathies,  glomeralaept asuie ghimerplonspheiiic.  gorasndaoloreny, tuhaks
fmterstitial discuses, neplvopathle diseases such 3y poiowey ard congendtdl kidoey  disense, nephrits,

immunologiosd kidney diseases such & kidasy grafl rejestion aad neamecnoplecindused kduey dissses,

nephrapathy oduced by oxie sl

i, septvopathy induord by conteaet agents, tabetiv and noa~-disbetic
'33&".;33}\"(3;}&iffi_}-",_ pyelonephritiy, resal oy, nephroselorosds, byportemaive nepbrosclevosie and sephvetie

syradrene, which fan be charactedeed dagnostivadly for vuample by ahronmally reduced orveatindne sadioe
W excrenion, shnormally ralsed bload concentrstions of vres, siirogen, potassium andior crealivine, altaved

3f

sottvity of ronal onzymes sagh se, R oxample, glat

vl senthotace, altored erine oswolarity or wring vnlume,

ncrpased micrordbominares, macrosluminarey, lesions on glomercise and anterioles, fibwlar Sifatation,
hyperphospiotrenic andior yoed for diatysis, The prosent invendon alan comprisey e use of the swpoands

asvording o the yention Ry the treatment andfor provention of sequslae of renal losuifislency, yeck as, for

Q. Hewet fitlove, waermin, avaenniy, clootrolyie distivhances {for

example hyp

a, pudmonary pede

cmia, hyponatraemiv) and disturbanges in bone and sarbobyvdrate metabolisey

»,,

example hypevoala

Byaddition, the compounds ascording 10 the byention are sulishie fHr e reatment andior provention of

syaiem such us, e example, bondgn prsiate sondoave (B8PS, bealgn prosiate
hyperplasie (RPH)Y, beign prostate enfargament (RER), bladder outler chstruction {ROOY, Jower urinary fraat

R TR }‘Q:‘i\,\ X, IEe, strgas

PP

s;yrsdmme {E,UTS}, 'a-eus‘sgmic svensetive biadder {{}AB},; continence sush us,

SLH, QU podvic patn, ared also eventile dystimeths and fomale sovaad

dyshimetivn

The compormils scomeding % the bvention are afse sultahle for S roatment andfor prevention of sstfatic
digrders, chrbnic-obstractive pubonary dissuse (DOPDY), aoute respiratory disteess ayadvorme (ARDR) and

acute lung ey (ALY, alphe-Tastiinypsis deficionsy (AATD), pultenary Shoosis, pulinonary conplysena

{lor exampde palmonary cmphysena imduesd by oigatette sooke) and oywie fibresls §0F), and also of

pubmonary avterial hypevtension (PAH) and other forun of prdmonary hypertension (PHY ncluding fefthaant
<§§;s&essa,. HIV, sichle cell arcemila, throabosmbohisms, ssecoidosts, COPD or pubmwexry fibrosisassoviated

pulmonary hyperisanon.

The conpoinds desoribad o the present hvention also represand avtive conmpounds for controliing centrad

3

petvDes systom diseasss chatnolerixed by odisturbances of the NOHeGMP syatens. They are sulleble in

purtfouter Sy improving perospiion, concentration, leurning oy memoey after cognitive Bapainmsaty Hke thoess
sossering i partiechir in association with sitestiony/dsoasesisyndromes such a¢ mild sogmBve tmpairverd,
age-associated foarning and wmemory  bapainoents, sgoassonlated menmvy dony, wasenlyr  devaratly,
cramfocerebeal trawma, Sroke, dementc opcomring afler stadies {poststroke dusientia), posi-hawnatic
crantoserebral faume, penerel concenrtration vpainments, soncevieation hopatrments i children with
fswming andomemory probloms, Sldhelmer™s dissase, Lowy body depentia, demendia with degensrativa of the
fantal lobes fncluding Plel’s syndrome, Parkinsor's discase, progresshve muclear palsy, domentia with
cortinobasal degropration, amyplateral scleroste £4LS), Buntingtn’s discass, demppelinleation; swiliple
selerouds, thedamie depenenation, Creuaiiddakob doventis, HIY domenti, sohizopheady with deoventhy o
Korsakoff’s psyehosia. They are also suitable for the treatnent andior preventivn of contral nervous aystem

dizorders suclt a8 sty of amdely, eision wad deprassion, ONSaslated sexurd dpvtatotiony aad ddegp



Sisturbunces, wod e {\..1&5?333\&1 pathological diaurbanses of the mtcke of food, Shadants and addivtive

suhstaness,

The componnds aocording othe lovention are fortermars also suitable for controlting sorebal Blood flow

asd thus represent offentive agenty Ko contraliivng minraibe, Thee are abe witable fr the prophvhuss and
eomirel of the sequelse of corchral infarctions {Spoplexda corcbll suck as stroke, oswobral Bchaumias and
craniocerahndd rawnaa. The compounds sesarding e the Javention care Bewdse be smploved fe contraiiing

sSates oof pain

a additios, thycwrponads soowding to e eentivg bave dduiiyinmtory aotion avd oo therelors boased
& wntiinfionratory agents for the frestmont sndior provention of sepsis (MBS muodtiple organ fdfwe
$NEOLS, MUE), il

Hsowar, woorative coltla), parsititle, prrilonitls, rhoconioid dhordery, flamagiory sy discasss and

eders of the Kidwey, chronte nfloneation of the howst (188, Orola's

infhbmatory eye discazes,

Tie compounds sccording to the ivvention are forfiermors suitable for the frostment sndfor provention of
Hhrotie divorders of the tntoral organs such ga, for exsmple, the leng, e beat, she Kdney, the Dore nrarow
and i particnlar the Rver, and also dormatological Bbroses and Bhrotic eve disorders. In the onpatext of the
praasat nesntion, the ters fiheotln disorders inchadet in partivulie the fotlowing disorders: hepatic Hbragls,
chrbaaty of the Gver, poloonaty Blyosts, srdoayocantial Bbrodds, neplropaiy  gloweralonaphits,
interstitial ronal fibeosty, Hbrotio davwge resaliing from dichetes, hone mamow Dbrosts and similyy flwotic
disorders, sclerodermg, sorphied, belotds, hypertraplie scarriag, nedel, dishetio wetinopathy, profifertive

sisy. The compounds aovording

vitrvorstinopathy and disorsders of the conneotive tissus (or exsnple sarsaid
fo the lnventionr <o aleo by ueed to promote wourd healing, for contudling pestoperative scarring, for
exampde aa s veadt of ghincoms opsration, snd cosmetivally o spsioy ead keratinfrad skin

By virtes of their gotivity prodile, e compownds seeording to the fnveution ave pariiculardy suitable for the

3

freatmeny alor prevention of tardiovasedar disorders sued as Bewt fathe, anging pectorly, hypestension
and pubveonary hyporension, sad also of dvombosmbolic disorders and chaomias, vaseular disorders,

micraciroudanion apairrnens, ronal nsafficiency, fbeonie divorders and anterioseieragis

The compounds scoording o the toverition can be employed alone or, I reguired, B conibingticn with other

X

active sompounds. The present invention fuether providey meedicanems comprising & lsagt ons of fhe

2t

sompuade aconrding o the wvertion and one or move Surther soilve vompoinds, cepsoially for the rvatimont

arddior provention Of the sheomentiopsd Jdisordors. Profovred sxamples of suitable autive componnd

combinxtions inchids:

* ovgiie nitrates and NOY donors, forexample sodban adfroprusside, wiveglyesrin, isaanthide mononiirate,

imosorhide dinttnnte, molsidoniing or MIN-1, and inhalod NOy

e compounds which inhibi the broakdown of oyl goawsine s:mxmpi?za&p&ats MY, vk me S

N

hosphosdissterases {PBE} | 2 uadie S i paticniar PRE & inhibioty sk as

sxample, inhildtors of

stidendadd, vardensil sad walelafil;
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3

+  N-indeposdent, bal havavdeperdent smalators of guswilste oyolase, soch @y, o pantioadar, visiigeat

aswd the componnds deseribed In WO QGS36], WO BIVDESER, WO ERM2301 and W Q3093451

53
it

s agents having an aptithrombotic off

4, for exatopde aud with prefecence Booy thy geiup of plate

%

stdiviton, of anticosgudanss o of wofbrinaivtic substances;

agiregtion

& astive compounds which lower blood pressure, for example and preforsbly fom the grovp of caloium

antagosists, angiotensin All sotagonists, ACE inb v, endotheline wtagoniss, renin lobibltoes, alpha-

v
1

recepid Mockers, hetarscapior blockary, rtpensdventticold recspior autaporndsis, aod of dinvsdics; andior

®  active compoondy which alier lipid metaboBiam, Tor example and with profovense from the group of
Syyveid reveptor agondsts, cholesters! synthests inhibitory sach as, by way of exanple and proforably,
HMIG-CoA redontoss inlibinn w squalkoy wdhesiy inhibilves, of ACAT iohibitors, URTE inhilvters,

MY Inbibloes, PPAR-alphy, PRPAR-gumee wdfor PPAR-Alm sgenisty, cholestrsl abswptios

iiors, Hpase inhibitors, poboverie bile soid adsovbenis, hile acd reabzorption bhibiters and

ind

Hipoprotein{s) antagonists,

Agerdy having arditheorabotic activity proforbiy mean compounds Bom the wrosp of platclet agpregation

g

nhibitees, of anticoagulante v of profibrfadytic substanives.

by w preforrad embodinent of the hwention, e compatnds acoowding 1o the vvention are adminisiered i

combination with a piatelet agereontion nhibliey such ay, by way of cxanple and proforably, aspirin

slopidogrel, siclopidis or dipynidumel,

I a prefened smbodined of the vention, the compounds secording o the hwention ste adodrdstered I
combiuatha with & Seomble nbiblice s ors, by way of exavapis aoil preforabdy, vhelogatoan, reclagatoan,

dabigatran, bivativedin or clexane,

I s preforeed cubodimont of the lovention, e conpuunds according to te invention are administersd in

scrbinatiorowith o GPObLAN antaponist suohoas, Iy way of canmple aod peeferaldy, tirefiban or abeiximsh.

freg prefered swbodivent of the mvention, the compounds secordipg 1 the ivention are adodmistorad i
combinativn with a factor Xa ishibior such as, by way of oxample and preferably, rivaroxshan, aphuhan,
Hdexaban, rassxaban, fz‘cfbizg\ds i, idvaparirak, DU TGS PMQ LR, Y150, KEA-1982, BMD-803982,

MUM-TT, MUN-IE2 Y, DX 9068y, DPC 906, JTV N3, BER~126512 or 88R-128428.

bva pofoed onbodipient of the hweentin, the sompounds scoweding fo the vention are administered in

combination with kepavin o a ow molecalsr weight (LMW Separin devivative.

In o pofooed eebodiment of the bwentivn, the scmpounds aceording @ #10 fovention are sdministerad o

coralsiratinn with 3 vitaadn K antagondst such a3, by way of sxamphe and preferadly, cownarin

Agsaby which dower blogd pressure are preforably ynderatvod o mean compoinds fom the group of calclam
antagorists, snointomsin AN cnigeisly, ACE bbibles, endobielin antagonias, mnin bdidies, alpha-

vexeptor blopkess; buds-raceptor hlocksrs, reinenloeorticaid rocepior antagoniats, and the diweetio
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o @ preferned embativen of the tovention, the compoumle ave *s}rs‘iim o the fovertion are administered i
cnmbination with a calciuoy antagnoisd sush a5, by vy of exanple snd preforsbly, nifediping, wndlodiplug,

verapamil or diltiezent

In @ prefovred ercbodiment of the beeentien, e sorepounds scovrding to the hoention are aduimstered i

combination with av alpha~d receplor blocker such a3, by way of exampleand preferally, prasosia.

I o preferted embodineny of the Bvention, the coppounds aconrding & the inventing are adininistered i
sxenbingtion with 4 buta recepior Blosker such na, by way of example snd preferably, propranolol, aenddd,
tmolol, pindolol, dlgrenciel, oxpreuainl, pesbutelvd, bupranelol metipranoivl, nadelol, wepindolol, carazalnd,
sotaled, metopolol, betwondlol, celiprelel, bisoprobel, cantcolol, wanolol, lebetalel, cwrvedilel, sdapmlol

landinlol, nelivolbl, apanciel or buolndalol.

stoved I

in & preforred enmbodinent of the oventien, e sompounds seoading o the Ivvention are adwin
conbination with an wngioteasie AL sntagenist neehe ws, b way of oxample and préforally, Reasia,

candesarian, vidsatian, telmisastan o embussutan,

B prefensd smbodinent of the Invention, the compannds acconding o the fnvention are sdminlstered v
combination with an ACE inhibitor such as, by way of exanpde and preferably, eoalspril, capiopel], Hainopril,

saipedl, dedagril, Hreinopril, quinepel], perindopril or andoprdl,

i & preforred embodiment of the frveotien, $re compounds secording to the fvvention we administered

sunibination Wil an sadothelin Sndagonbt such ug, by vy of sxanple wnd profnshly, bosentan, darusentan,

ambriseniag oy shagse

b g prefered embodiment of the invention, the compaands acconding o the invention are sdministered

covnbdnating with 3 vendn infdbitor such as, forexample and preferably, sliskiven, SPP00 or SPR-RGU.

i preforred embodiment of the wvention, the compourds socording to the Invention we adminlsiered
sombination with s mineraloverticold receptor auiagonist such 8y By sxample snd profoesbly, spivonclaoions.

o eplorsrons.

T a preforred smbodiment of tie Invention, the compounds acconding to the Tovention are adiinistered i

combdaation with o dhwetie, such az, for oxonpl md prefenbly, fisrs.sssmidﬁ, sarastanids, forsentide,

hondroflumethiazide,  chlorotiiazide, hndrochloraimaide,  hydroflumediazide,  msthyclotiiazide,
3 ¥ 3
poiytiiazide, tichiormethiazide, shlortholidons, lodapamide, metolarore, quinethazons, aestazokumde,

Sichlorphonsanide, methaecdamide, glycerol, osorbude, manuiidd, anitiotide o tiamtorens,

Sgents which slier Gpid metaboliam sre preforably ynderstosd to mess conpounds frwn the group of CETH

inhibitons, thyrodd receptor agontets, cholastevol synthesis fahildton soch as HMG-Cod redactase inhibior v
scualeng synthesis inlubitnes, of ACAT nbibitors, MTF inbibiiors, PRAR-ulphy, PRAR-gawuna avlior PPAR
delta agonists, chulestered shsorption inhibitors, polveeric bile aeld adsarbents, bile seld reabasrption

thihitors, Hpow ehibitors and Hpoprotela{a) wntagonists



~-37.

8 8 preferred dmbodimend of the Brvention, the compounds soowrding fo the nveotion are adodnistered n
eombination with & CETP bilubitorsuch aa by way of example and preforsbly, torcairapth {OPS29 4143, 13T~

7G5 or UETE vaechwe { A vant).

3o praferved erhodimeny of the fnvention, the compounds acvording to S fnvention are adminjstersd in

&

scnbination with a thyroid receptor agonist such se, by way of example sod profesably, Dethyrosin, 353

R

triiodothyronin {130, CG8 33423 or axitirome (OGN 268214

e g preferved awmbadiment of the hovention, e compounds scourding 1o the vention sy adodnisiered i

tioy withy an HMGCad reductase inhibitor frow the clasy of e stading snehons, by s of exanpls

wrably, Tovastatin, shmvastatiny, pravastatin, fhaovastating atorvastatia, roswvesiatin or pitavastatia
o prefirred cododivanat of the veentivn, the componnds acoording b e nverion are adeivistersd in
somnbination with o sqhadene synthests inbibitor sach as, By way of exsmple and preforably, BMS-188494 or
TAKATY

fn & preforved cododiment of the nvention, e componds acsording to the invention are wdmibiatered &
conthination with sp ACAT inbibitor such aa, by way of sxample and proforbly, avasimibe, mclinanide,

pactivathe, effeclindbe or SMP 7.

I 2 preforred ambodinent of the nvention, the compounds secording 1 the Investion sre adoinistered
combination with ap MTEF inhibitor such us, by way of cxample sod preforably, iophiapide, BMS-Z0183], R-
FEETET qr FPTL PN

In a preferred eobodbesst of the fovendion, the compounds aseording o the favendion are sdmibistored in
combiontion with & PPAR-pararay agenist sueh as by way of cxample and profeasbly, plopiitazons o
rosigittaeons,

Iy proferad endfiodiment of e Bovention, the compounds acsdrding o the ovention are adntinistered w

combination with a FRAR-dols agonist sueh se, B osamaple and preforshly, GW 301516 ov BAY 655042,

fn o preforved cbodiment of the invention, the cenpounds sconrding we S Invention sre adminiyered in

sonsbingtion with o cholesterol chsorption whibitor sach a8, by way of exaniple and preferably swetfnnbe,
taesids of paraaguesids,

I & prefered swbadiment of the Invention, the compounis asconting 1o the nvention are administered in
i

by, arlistat.

combination with & Hipase inhibiler such a3, by way of sxample sod praf

itersd I

I g preferred smbodinent of the nventicn, the compotrds avconding to the nvention are s

3.

corehimation with s polymnerie bile acid adsorbent such as, By way of example and preforahdy, cholestyramine,

colestipal, colgsobvan, CholestaGel or colestinide.

In & preferred embadirent of the lavention, the compounds ascording B the Inverdion s administered in
combination with a hile seld reshsorption inhibitor such uws, by way of sxample and profersbly, ASBY =

AT tnhibitaes, for example AZLRTEES, 58928, AK-10S, BARE78E, BC-43% or 8C-835,




%

R
“ %

i of the lovardiog, the conpounds acvording o the foverding are adninbieed i

pad

I & preforved sandbodin

scambination with 2 lpoprotein{a) antagonia such as, by way of vxsople and preforabdy, gevesbsos oalolam

EORTO2T) or ioHtnie

Che present fovention furber provides medicaments which scemprise af feast one swmpound according to the
invention, fypieally together with coe o move lnert, nowtoric, pharmacsativally suitabde suxitiaries, sad fhe

aas thereat R theaforsmentionad parpass,

The seopanads scouding to the invention may act sysamimtly andior aally. For this purpose, ey can be
adrainistornd ina suiisbie smanoer, Sor sxample by the oral; parcoteral, pulmonal, vasal, adbiingual, Hogsd,

X

hucoal, rectal, dovenal, transdeomal, onsjonctival, olie route, oras 20 baplant ov stea

The semponads aceording By the wentlon can be administered i adwdnisiration feoe by for these

sdministration roytes.

Suitabls admindstration e for onl adidnistration are thase which wwek aveording to fhe prioy art, which

ralense the omponads accarding fo e inveation wpidly aadior in 3 mndiied manoer and which contain the

comapaund st e Fvention i copstailine audier avocerplteed andlor dissolved o forexample

F pusfrie fultoresiatant or setarded-dis

solutins o hsohible

sublats {uneoated or coated tablety, for sxamgle wig
soatings which ccatrol the velease of the vorapound according to the oveation}, tabdets or Bbusivesders which

or capsules (b example kard or soB gelatin

distategrate mpidly v the orgd cavity, Blawlyoph

capsuies), sugar-coated tabiets, granales, palict, powders, emalsinng, suspensions, avresols or sulations,

Parenteral administration can bypess an sbsooptinn slep (e wvavensusly, lnwaanerially, intracandislly,

R

itraspinally  or omslembailyy o include an absowplion {sg  wamosculaly,  suboutancousty,

nbaouizescnsly, poutmveusly o intaperitonsaily). Admislerstien fonbs susble fv parentersd

X

!&'

adminteraticon inclade proparations R injection and Infusion i te fornt o sodutions, sasponsions, amdaions,

Srophilicates v stertls powdars

For the other administation routes, suitable wuamples arve lolelably madivament forms (ncheding powder
ehaders, nobulizers), nasal drops, solutions or apravs, fablel, fHlowivaltes o capsafes Ry linguald, sublingeat
or hugcal aiministeation, supposiiories, eav or eyt preparations, vaginal capsules, aqueous suspensius
{lotiony, vhaking nebaures), Hpophilis suspensions, aintorents, creams, travsdernsad therapeitic systons {98

prdches), mitk, paaey, B, sprinkiing powders, aplaniy or stente

Oal o parenteval administration s preforred, expecislly oral and infravencus admimstratin.

The ceampounds secerding o the Frventin tun e converted B the sdinivintration forme mentioned. Thig can

s suftable exciplonty. Thase

b done o wmanser known per se, by mixing with iverd, seatoxie, phapnacetical

{for example micvocrystaliine cethdess, Inctose, reanniiol), solvents {eg. Hguid

3.

polvetindene ghyve

§, ooulyifiors wnd dispessing or wetting agents Ry sxawmple sedivay dodesyisuiphate,

polyoyyasthitan oleate), binders (for example polyvinglpyrealidone), synthetic and satursd polymers {tor

exampls aibumdn, stabilizers {og antioxidants, i example ascarbic ackd), dyes {ep. inorpanio pigments, for

exavmple tos suides) and fHavowr anddor adom eotreeinats.




< 3%

2k

n geneval, # has heen found 1o by advantagevus i1 the cave of paventeral sdminiarstion o sdmindsier amounly

sns
kot

2, preforably sbant G481 to 8.3 mgfg, of bady waight v achiove sffactive resulis.

of showt G081 to Py

feg, prefembly about 401 10 20 makg and

t

he case of oral sdminivivation, the dossge is ahowt .81 1o 150 nglkg

WOst pre erably & to 0

of Body wolght

it may nevertheless he pooosswry whers appropeisie fo deviate Font the siaisd anwounds, specifically as 2
Gfunction-of the bady weight, route of sdminizivation, ndividual veaponse (o the active compaund, natre of e
prepatation and time or interval over which adwinistration ixkes plies. Por {0Stanes, I sobe cases, losy shag
the aforementicacd pdaimen wosen! iy be saficlent, witle 1o other casey the upper Bmit reentivncd wast
beekoseded, Infe cane of adnduinration of selutively avge avounts, Bavay be advisable o divide these e

severst individaal doass over the sourse of the day.
The working examples which follew iestrate e dnesntion. The neention § not limited tothe oxanples,
The peroentages fo the foste and sxomples which follow ars, anless indioated otherwise, percentages by

weight; pans are parly by edghi Sofvent satlos, dihion ratios and voepcendvation date for Hoelditiq

E £~

soduttons gre based fn cach case on ool

A Exnmpiey

Abbrevistions sad serogvmes;

abs. shaohite

Ag acetyt

AN 2 arebis-Rmathyipropiondtviie}
ag aquesns, aquenus solutien

ATH sdeaosing Striphospbate

Ba heheyd

g™ polvethyloe glycol dodecy! sther
BSA bovine sehues wlbintn

Ex. cxpmple

B bt

¢ concentration

cal satalutic

i chepdeal kaizaton {n ME)

d davesy

DAST disthyviaminosalphir rifhonde
BC thin-lever chromatography




oSG ~
D0 divest chemical lonieation (in ME)
DB 2 3-dichloro-S f-dicvans-1 S-benroquinone
de datersmusnie exoess
EME dimethyibraandds
DM dimetiod suiphoxide
BTY dithiothesito]
B N X-dimethylaninopropyi-Netiyipabodiinide hydrochlnride
13 enantiauene sxess
i choctron npaet Kudestion {in MB)
ent Soraniomeripatle e amicingy
& eyateateni(s)
£ electraspray fonsation (n MS)
B ety
L wis chvomatography
sat satorated
oTe runncsinge F-viphovphate
& huigs)
HATY {64 Twabenzotringod By N N M etametiyvhroniy hexafhwrophosphate
HOB Lhydvoxy- Pt banaaidsde hydeate

HPLO hixh prossors, bigh perbremunce hguid chyomsdography

¥ isopropyd
SR convenrated
RGN Hauid shronmtognphy~-coupied miss apectroscapy

LA Bthium disopropyiamide

LHMDS Bbiuoy heyamethyidsiaids Hithino Msidmethyisg

Me wethod

rain nedute{a}
BER FRARE APROITOSTOPY

HBS Abromesucornimide



NP Spwethylpyrolidin-2-ong
NMR el SIREREt TRRONEILE SPOCHSONpY
P para

PMEB

B propyl

Plie Y D8 aohvales cath
Pife shatiman on activated carbon
THC vagende, rareniate

By retsating ndex o TLE

g revers phase (i HPLG)

KY FOXuE fernperalre

Ry refention tme Ba HPLC w GO
tH derr-aatyd

TEA viathannlanine

TESA fHathanolani

TFA riffucroacetic askd

A fiflucroacetie aoid

THF wetodhydreforan

Y spectroscopy

iy ratto by vobame (o 8 solution)

SRS smd L4038 micthodsy

Method 1 {GC-M8y

Ieinenent Misrsaany QUYL GO 688 colerun Rogek RTX-3S, 18 ma 208 gy x 8.33 ang onosstad el

d

o 48R adidyy oven s xadet: 25070 gradicnt: TO°C, 30°Chuin -+ JHPC (raiotained R 3 g,

Method 2 (LGMSY

MB nstrument fvper Waters Micromass Duatios Micre HPLO hotomend typer Agiicot 1186 Saries; coluan

o]

Thormn Hypersil GOLIY 3 g 20 pwex 4 oy mobile phase Ao oD wader + 6.3 mbof S0 sivength foomic

sold, mobile phase B 1§ of soctonitetle + 0.8 and of 3% strength formic 30id; pradivet .0 rafn 18006 A -

T e 10% A - 40 min HBE A DT mibn 1% A {Bow w25 adadn) ~» 300 min 16 RSN

SO°C; flow rate: T madimin; UV detections 23 mae

Method 3 40MER




A

bt P9

MY ingvastent type Micromasy FG HPLO bstrusest typer HP UIDR Seleyy UV BADY cobsy

Phenwmenay Gemind 3 g 30 v x 200 pwg sobile phase AL 1 Eof water + 8.3 mi of 3% swength fonmie

X

anid, mobile phase ¥ 1 { ofacctonipile + 8.5 ud of S6%strongth R avid wradiept! Q8 i 8% A~ 2.5

o

Howe rates 3.8 tadn b ooddodn o 2.8 b0 mindd S min 2

3

A = 4.5 mln 5%

i 0% A e 3.0 min

axdimin ovens SO0 UV detection: 248 am.

Mot 4 (LE-M8

fostrarasnd Micrersasy Quattre Pronder with Waters UFLC Soquity; colemm Therme Hyperst QUL 18 p
A x b se mabile pixa&e Aol ¥ ol water + 8.5 mi of S0% strength Ramnie acid, wmobile phase B 1 Fof
sostordirtke + 0.5 v of S0% strength fodds actdy gradiont: 400 min 3886 A - 8.1 iy S0%8 & - L3 min 8%

& -5 32 pin 10% A owmate: 8.33 oimibng ovens S0 UV detection: 210 non

Mothed S (LU-MEX

fostranenh Waiders .sXeqssﬁiy SO UIPLO Systorn; columny Waters Aoguity UPLE HER T3 18y, 0wm x i

vy obile phase Ac 1 Lofwater + €25 od of S9%5 stvength foomde scid, mobile phase By 3 bofacctonlinle+

29 nit of 99% srength Tornuc ackd gradient; 8.0 reio 2096 & ~» 1.0 o 838 & ~» 2.0 in 8% A flow rate

$.440 wisni; oven: 3670 UV detection: 318408 unx.

Metbhod & {GU-M8

¥ <

shuoment Thenod TES, Traee G0 Ulnyy colme Restek REX-33 18 myox 2603 oy 33 pay constant
heliaen floder L8 sliaiinl ove &0 delen 2289, gradivay 80°0, 36% Vadn -5 30070 {maintateed fw 333

fey

mind

Mothad THLO-MS:

-

fostement Waters Acquity S8 LIPLC Systomy; column, Walses Aoguity UPLO HES TI 185 Nmm 2

s obile phase A Fowater + 825 md o 59% steenpthformicacid, raobile phase B 1 Vol vestonitiie +
.25 sl of S strength Tormic sold; sradiont G min $0% A L2 wmin P & - L8 ain 5% A Sow rate

fal mming cveny SO0V deteciions 208-30¢

Mathod 84LC-ME)

Instoument: Mivromasy Qusitre Prenver with Waters UPLC Asquity; colawns Themm Hypeas GOLED 1R 3

B e ¢ 1 o oebieplase A 1 bofwster + 8.5 wl of 309 songth formie acid, mabile phase B Hlof
seatortriie + 6.5 mi of 3¥% swength formic ackd] gradient: 8.9 rale 874 A - G ¥ A 3
A ->3.0 min 5% AL flow rate: 0.3 mbfming oven ML UV dedection: 218 .

Starting materials and nlermedisgion

Example 14

fere-Batet QE 24 nthay-dahylpint Ttnat



3
3

dishlorome

A RPC and ender argan, A8 mi (88 yomedyof DMSCHin 1ambf s were adifot depwise to a

¥

mivture of 24 m (8 susoly of @ 2 M sobwion of oxadel ehtonide o dichloreethne and & fiether B ml o

dichloromeths and the mbxlure was stsd for 33 smibbutes. 52wl Gl mmely of Dmethoxyed

o

raviiviropan-l-of T Gavely er of, Chem, Fwe 4 1R (28), RS30-8336 (2UHNE dissobed i 15 mi of
dichioromethane, were thon added dropwise, sod the mixiure wes stired a8 ~70%C R another 18 paln, 223

aine ware added slowly, and the reantion mixtors was then stirred for another 15 1l

135 mvand) of trieth

and sohsegeently gloody warmed o voom bmpeeatues. 22 ¢ (38 rovecd) of rerrdund (elphergdal

phosphanylidensjaceiate were then added, and the resetion mishre was stired st roon: Temperaturs overnight,

The reqution soluticn w8 wiy added to 100 nd of fee-water, and the phasey abtained were sepuested,

The organic phase was washed tnice with in cuch case 100 ad of water, dried over magnesiam selphate and
comcentated wider roduced prossure oy sotary svaporstor Oeafier bath tomporature 070, pressere not bolow
158 mbar) The regidue abiained sas bikien up o abed 1! of divthyl other and alloaved 1o stand v a fridge

@ =30 for 2 osdees. The precipitated wiphenyiphosphine myide was Sitersd off) and the filuate s

concentrated wader reduced pressors. The recider oblubed wos preifind by chromsdogeaphy on silfica get

{robife phise ovcloboxansiothy] acorte HMET - SR This guve 7.08 ¢ (73% of dieory) of the tithe
commpound as g oolouriess Hueld

GUMS {method 63 Ro™ 332 vrin, miz = 218 VHH

The swio compounds below werenbiained anatognasly e synthedds Evample TA

Exsmple | NameStruoiureSarting swterial Asadytical data

ferebutyl Q2830 MadiflentesyolobutyDastvinte

; pB{\B * FENMR (4906 Mz, DMEO-dL
- - 142 {5, 91

3 298264 (i

‘ avtialhy obasured By DHMSO
= aignaly, TG2.84 G, 2D, 280394

{on, THD), 384 {3, TH, W 1838 He,
o rere-butyd {iripheny b X phosphanylidenelacetnts and | 588 (dd, 1

{3, 3difluorseyciobutyDinethanst

g

H0AS Rep. No, 6811284
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- Example Nume/Stracture/Staviing materials ’ Aunlytical dats

GU-MS {j?s-i:aﬁmsﬂl S :
N IR aoeninneam it R ansanais - i S84 3
ferr-hatyl (28 -d-cyclopropybhut-Z-anosate Re = 342 min, w = 200 {8 NHY

THANMR (900 MBe DMED-E S
 Tppml = 004002 Gy, 15, 033
A (o, TH), 983078 G, 1),
fphosphamdidens lacetate and }~ 4 {5, BHY LRL2.00 (m, 2Hy,

eeyctopropylethanat SAR3.76 fm, {H), 669678 {m,

3 -

{ from sy batyt {(riphenyi-R

Example 4 and Bxample 83

Methyl 28/ 0-3-Camine~d-chlorophenyhi-d-nethylpant-2-encate
and

sreihnd 3-3anvdno-d-chfomphony-deaethylpat-3-eacate

Tinder sigon, a sixiare of 3232 g {3536 nunol) of Syonmae-2-chioroaniiine, 3.0 ¢ 234 mmoly of metl
dammethvipent-2-ancate, 143 mg 818 ownel) of el @hayvlideseavcionidipatiadham, &3 o (0.37 nael} of

wi-rerabutviphosphine and 364 nd {178 pwel) of ¥ M diovclehanyimetiviaming fi 30 ol of dovany wers

hested o 12090 and Qired avthis somperatire oy Hees davs. Both aBer the first snd after Hie woond day of

the resetion, the same amoudt of palladivm catabyst snd phosphine Hgand was added to the roaction mibvirs.

The reaction mmivtues was then 8§

ered through Cellte, and the flrate was convcotrated ander reduced
pressare, The residec wes seprrted inte B0 companents by chromatography on lice gl Guobile phase
ceclohoxaneiaded acetaty S) Thiy gave 152 g «f methdd {'2'E-ZFZ;}{%*(‘3‘-3;:3}%118“4~<:§13i oraphienyiid.

msthyipend-2~ancate (38% of theory) wd 388 mg of methyl 3-J-amino-dchiorophenyli-tmethyipent-3~

ervonte 2% of teory)

S-amino~d~chioropheni-danethylpeni-2-enoate

LO-MS (vtathod 23 Bew 246 min, saiz = 254 e HY

THONMR {400 MMz, DMEO-Y S [ppmi = LO3 &, 65}, L6Y G, B, 1.90-0.03 dm, 1), 5.42 (. 8, 2,

$.63 {5, VHD), 5.90 (8 1) 668 G, T T 16 6, 1Ry




Meothyl 3-{3~amino-d-citdoropbunyldancthyipent-3-enonte

HG CH,
§:¥ 3 ‘w,,{f" 3

J

LO-MR (Mothod 23 Ry = 228 min, vy = 284 {01

The following componnd wa chiained andogously 1o Symbesix Exarple 44

Example | Name/SMraciergBiarting muteriab

Axalviieal dats

teri-baty! {2EZ21R 0 L aming-doidoropheny -4 -methogy-

Awethviponi-2-enoat

- fram derebutyl EO - methogy-d-msthyipent2-encate

and S-heoma-chiorsantiine

EA2-MS (Mothod S
R, = 1,25 soin, ovfe = 336338

SR

seri-Faatyl {38 3oycicbutviasnyinte

RS
@

Asobtic of 117 »l (1161 romed) of oxalvi shiforide i 3wl of dbs. dichlororsethane wasvenled to

and & selution of 1863 il 3




- 48 ~

kooping e lomperstare balow ~38°C. ABer 5 min, 3 sobitfor of 108 g {1181 nael) of oyclebutanemethans!
20 b of abs, dichioromcibane was added dropwise. After & father 18 rdo of stiving w0 -78°C, 803
{5503 3?{13}’&');} of Wiednlarine were alded. Aflee § widny voohog was reraoved and He mivturs was slowly

vaarmaed to BT, anad the recution mixture was thon added 1o water. The wmixinee was satorated with sodium
chionde and the scparatad organic phase waw washed twice with sstorated sodiom chivride solution, three
times with 1 N hydooohdorie sofd and theee tioes with pH baffer solution, dried over sodium aidphate and
concentratod andee reducad prossore (300 rabar). Thiy gave 628 g of syelobataresarbaldelivde ay & onsde

hich was dic enctly reanted forthae

& b 273 munotl of sere-butyl {diethonyphospluryliacetate were added drapwise to @ suspemsion, cooled
P, of 1L

DME. ABter 3¢ win, the mixtare was cooled to 1090, and 20 g ferade, sbowt 238 powol} of

2 {809 hurelooned off, 26.2 mwvol} of sodivw hydride fnw mivinre of 22 mi of THY and 2X miof
cysishaimnecarbaddelds were added Bosevend portions. The reaction miature was stioed st 0°0 for $had
then slowly warnted to Y ovendeht, subseguently added fo water arad exiracted dwee Gmes with sthyl
agetale, The organie ;}&ases werg vornbingd and sonesnirated wnder reducsd pressure. The residee way purified

by vhegmatograph ca gl {mobile phase eyclobexansiothy] avetate 30:13 This gave 121 g ofthe target

product daboat 28 ol sheory?
GO-MS (hdethod Ty R = 126 valn; wiz = 128 (MO

KR (406 MUz, DMBO-dr 8 fppant = 142 (6, 94, 1.79-1.96 oy, 48, 2O5-207 {on, 28, $.43-3.36 (o,

L)

&5 (A THY, 5.86 G, T

Example 85 and Example 84

..,

terds-Batel 3-(3-amino-4 -ohlovagherylh-S-cyckabatviasryinte

serebutyl B aminedsohioropheny B-3-evclobutyiidenepropanvate

078 mad (360 vunol) of tiethylaming was added w g nigiore of 3882 mg (187 roraud) of S-brome-2-
shloronnitine ard S10 g (350 vwvel) of sorr-butyd 28y Foycichatyluerylate b 28 mi of EF. The muxtare

acoated three timey and fncach casy vented with spen. After the sdditin o 41,8 ag (18T vl of

palladien(l) scoste and 136 iy (037 mmedy ol Bi-2aolylipboeapbisg the reaction raldture was eveenaied
Do o Hoes and Beooach case vended with argon and thon sioed &b 130°0 for R b A fiuther 183 mp of 5-

bromae-2~chlorowaiiine were then added, sod the reaction mixivre was stivred &b 130%C for soothey 1 b, Alter

cocting, e reaction mivtury was fleced thronph Colite amd Ho Sier residus was washed twive with DIME.

The combined filtrate was coverntrated yoader high vacows, wd by chranategrapby on sifien gol {pobile

phase oyeloheninsethy! sostate 831 Hhe twe Domeric tavge! products wer feolated o the cesidug, Thes

gave 203 mg of ferr-buiy! 3G amino-$-chloruphenyl-3-oyclobutylacryvlate (38.4% of theary) and 37 myg of

rrr-bunt 3-Gramino-decldorophenyi-doyclobatylidensproprnoste {23 8% of tearsl.

Example R

sereBatyl M -aninoe-d-ohicrophenyi-3wey tyfacrylate



LO-MS (Method §3 Ry = 1.36 min, miz = 368 (M8

FONMR (400 Mite, DMRO-20: 8 fppm] = 145 s, 08, 1.52-1.83 {uy, THD, 1.74-3.85 {a, 38, 209208 (m

285, L0 (el THE, S35-0.41 vm, DHY, SAS (L M 038 60, TR, sad (g, 1R RA6 M 1M

sereRatyd 34 S-amino-d-chiorophiony-d-oyciohutylidenspropanonts

cH, O

83{;:)1\ /{k/»
SRCH ¢

LO-ME {vethod 31 K= 127 min, wdfe = 232 (MO

NME (400 MHz DMBO-d 8 fppml e 13T 5 98 193 {guin, JHD, 2072288 G, 4H, 302 (5, 28,

58324 0m, 2HY, 642 (8d, 15D, S8 (d, 1), 78870 F ey, 33Y

The folowing compounds were ohtained snalopously to Synibesis Example 3ARA:



B
e

Example | N/ StruviureStariing materialk - Anadytical data
«3-{F-amino-d-chilorophonyli-3«3,3-
aoreeysiobiyhacrylate
H-NMR 00 M, DMSUdR 8
3 jomi =1 46 s ‘?ii} 3324 {m
CAHG, QTR 26 ¢ e, 2H), 3.88-4.41
;(m VO, S48 by & 2N 373 4
DA EH 641 Gl T, 686 TR,
: ).t-{} i” 3 §}
 LO-MS (Mathod T
R 137 min, e 384 (MERHY
H-NMR (300 MHe, DSy §
fopod = L300y OH 224 (5 2,
: r;vj 4"(3:, 4¥, pmt *ﬁ?\( uaxmf ;i :
Pta 13, 3.3
sevrbatyd {_2. AR R aing-d-chloropheny
S-oyelopropyihat-Tenvat
5 WM (400 Mz, DMSO-d; 8
dmgm TH), 6.654-0.75 |
. 183 {n, BH), 2.0 €4, 28, 34 Eer S

;i'& lim

;ﬂ}g,“ &;{5, PR, 0T, BH 6‘36
\ti £4),

Exsemple 134

Methyl 3

%

{Jeamino-deol

Morephenplbd-methndpentaionte




NH,

At RT, a sobtion of .77 g (367 vunel) ol methyd 28Z3-3-G-amino-dohlvvophenyli-d-methyipent-Z-enouts
in 130 md of methanol was added to 2.2 g (BT menol) of vegnesha tuerdings and a few gradis of fodine.
After dbout 30 win, the Internal temperatire incremsed 1o about 60°CL Afler the reaction solition had vooled to
rosm femporstare, stllng at voom empersdare waa continued for another 2 & 30wl of satursind aqueocus
ammontiny chivride solution were then added slowly v the dark reaction mivhee, and the mibvtwre was
exirgeted repeatedly with disthnd ether, The sorabined orgarde phases were washed with satwrated sodbam

bivarbonate solution snd setursted sodiam cldoride solution, drind over maguesinm sulphate and concentrated

wnder reduced prossure. The regidue obiained was purified by chromgtography i sifice gel Hmohile ghuse

cyclobaxaneiothyl sootate 100 1L This gave 2.83 g (40% of theory) of the title compind ag an ol
LO-MS (Method S Ry 1OS paing ove = 356 (M)

THNMR (A00 MBZ, DMBO-d): & Tppond 088 {4, 3HE 087 (d, 3y, LAT-180 (m, 1H), 244238 {m, 1Y,
chscurad by DMBO ¢ignall, 257268 (o, THY, 2069277 fuy THY, 5,46 {5, 38D, 315326 {he &, BH), 638
{4, 3R, 688G 1THG, 785 1 1

The folfewing compounds were ohiatoed aralopously to Seathesic Bxavapde 134

Example NameiStractare/Starting material Anubviival dats

ferpbutyd 3Ovaminp-feoldorophengibdmethoy-4-

methyipentanpate

L30-MS Method Tk

Ry= 136 min, e = 328330

{8

44

frorm fere-butyl (28003 Guandine-4-cilorophenyii-4-

mnethoxy«hanetiyipant-Z-enoate




- S -

Esample

NameStrachaveSinrthag mnteriat

Analyticat dats

ferbatel 3-amivasd-chivrsphenyd)

33, 3-difluorsoyciobatylipropanosie

Fom sersbuiy! (3 3wamino-d-chlorapheny -3~

{3, 3-difhoreoveiobuvioryiate

LR (400 Mz, DMSO-E): 8
fppan =
(), 219240 (m, 4H), 246257
{m, 1H, partially obseured by DMSO
signal), 259272 (m, 1H), 2.722.83
(o, TH), 529 (o 2HDL 602 (04,

TR, 667 (4, TR, 0T 44, TE)

LOMS (Method T):

R, = 128 s, mele = 546 OMERY

Z44% BHG, 188217 (o

RA

feri-bratyl 3-03-amino~d-chloraphenyly

dsyelopropyintanonte

fravn ferrbutvi 28283 Ganmdno-d-chioraphenyiids

evelopropyibut-2ancate

LO-MS (Method 83
B LAY e, e 300 (MDY

Exanple 17A snd Example 1848

X

Methyl 3-Gamins-doidorophenyi-dmethyipentanoate fenantioney 1 awd 73

HCn g

o




¥ ~

Ry peopusaitve HPLO o a ohieal phass, 960 mg {375 nownl) oF fhie receuate of wedhyl 345andun-d-

c}ﬂﬁmphezssyi}ui~ma£h§¢i;x:m‘-.\szsmaw {Example 134&) were soparated e the orardiomars fvolwane Dalosl

Chiralpak ADWH, 5 pon, 230 sy 20 vorng wolbnle phaser bobexanedisepropancl $0 18 (i fow rate 2B

mbiendn; UV detections 230 van; tompersturs: 359CH

Exanmple 1TA fengmionse iy

= & 86 min; chemical purity »80%; 298 e
i'{’,’aizmm: Davee! AD-H, & pon, 250 sameox & s sachile phsser iohpxane/{isapeopanad + 42% d;eﬁwis;-n.se\

S {vivy Tow rater 1 oliminy UV detection: 328 mm; fenperature: 23°CL
LOME (Method 8 Ry = 234 nday nvfe = 256 (MY

H-NME (400 Mz, DMSO-don & fopm] = 069 (4, 3H), Q.87 (4, 3H), 1LA7-1.80 (m, 1H), 244258 {my 1H,
chseured by DMSO shgnal), 2.57-2.68 {m, 18, 268277 {14, 386 {6, 3B, R15-3268 O, ¢ 2H), 638
{4, TH), 658 ¢d, 1H), 708 ¢d, 1)

Exsoek IR fenatiomer 30

Yiekl: 247 o

S

R 176 ming choynifoal poarsty SO80%; 569%
Columny Daioel AR, § gre, 350 mm w4 oy, wobile plase: isohexans/{bopropanel + 0.2% disthylaming)

30 (wiv); How mter §adinddn, UV deteotions 230 nm; femperatare: 28%CL
LO-MS (Method R Row 2.3 min; mie = 258 (MY

FLNMB, {400 Mz, DMSO-A0 § {pom] = 0.69 (&, 35}, 6.87 (&, 3H), 1L.67-1.80 {u, {HY, 2.44:2.56 {m, 1B,

shseured by DS signal), 287206 (o, HY, 268277 4y, 1) 148 {'s; M), 5HEA236 {br, s, IHDY, 633

X

{dd, 1M 658 (8, TH), T.05 (4, 1My

Example (84

2Chlore~SdodoV N-bistdamathoxvhenayDandline




-~ 52 -

Underargon, 1262 g (31616 ool 0% fnoninad oily of sedbs hdelde weae sugpendad in 238wl of ahs.

P and coplad 12 8%0, 32 ¢ (126.3 pod) of Zchlore-S-jadomwniling, disolved in 80 ml of abs. DME, were

"«

then slowdy added deopwise, and the wivture was stimed at 850 S 38 sl 41 sl (83 ownell of &
{chdoromethylrdansthosybenzens were then slowly added o e reastion mixture, and the wmiviuee was
subseguently wanned fo rocs teraperatavs. The mbaurg was stieend at RY overnight and then carsfislly poured
e 150 md of feeswater. The organie phase was separated ofF) and e agueony phase wan then axtracted thres
wmave thnes with dicthyd ether. The combined orgnie phases weare dried over resgnesium suiphate, Afler
Hlvathon, the colvent way renoved ender redoced prassars, The orade prcdont ebtalined was parfied by
chromatography on silica g»:*' {mobile phase cyclohexane/athyl acetate 011 Ty gave 58 g of the il

sompoend 94% ol theary
LO-MS Mathod F Bow 177 mbyg avfa = 940488 {NVHIY

NMR 400 Wi, DMBQ-E) S Tppmd = 171§, A1) 408 (5, SHL S86 (4, 4R, T2 (8 S0, 1T

fm, 2HL

G
‘H.‘C'J

)

in,

{1537 remal) of 2eollornp-S-tode-A N bisttamathonvbeney Daniline were dissobved i

oAl
>3
<3
i)
7

100 3 of THF and conded to 80 7.85 v {1527 nuvel of 1 2 M sohtion of wopropyhaagnestarn ehloride

frv ietived ether were Son stowly added dropyvise, The resction solution waa then slowly wamaad 3 Cand

sttored ad this tomperaturs for 30 min. 2 g (1397 nurel) of Mansthooe-N, -dinethyloyclopropanssarhoramide
8§

IR, Shintard er of, Chess B &, 15033 8692-8684 {2009, dissolved in 20 ml of THE, were then slowly

sdded dropwise to the reaction soluion. The reaction mixture ohtained wes then slowdy warmed to mom
teraperature sod sthved a this toopersture overnight. 50 mi of an joecold smvrated sgueows ammonians
shioride solution wers then added fo the sosction mistere. Ay sopyrathe of the phases, the agueous phase
was extracted fhree mors times with othyl acetsts, angd the vombingd ovganic phases were dned over

mugresiwn sulphate, Sltered and evaporsted o devness. The orude wooduct obtalned was puriiied



3

L&

ks
i

shrorastographically on siioa el (mohile phse oyelofexaneiothyl acstate 18:31) This gave 3977 5 (83% of

thaveryy of the Gtle compaund.

LOMSE Vethod 31 B 130 miny iy =

THAMR (400 MH, DMSO-dr 5 {ppm] = B72-0.76 (o, 2H), 0.93-C.3% (e, 2H), 109 {5, 3H). 3.69 5, 630,

8 3ED), OB T M), TR (Y A, TEST 30 (o, QM) TART AT in T
Eoemple 314

ey
7

(8313 {bis{dnethoxyher

fers-Batyt (2

diainaM-chieophony) -3 boetyloyslopropyDacylate

3,84 i (3.57 mmel} of re-bulyd {disthowyphosphory] neetate was added dropwise 1o 3 suspension, couled o

G, of 143 mg (6"‘*?:‘;': i minerat off, 357 mval) of sodivem hydeide in 13wl of THE After 30 min, 1870 me

A

-chioropheny i L-methykoyclopropylimethanone, dissolved

38 ownoly of 3-Jhistd-methoxvbenayinnined
i 18 el of THE, wers added The cooling bath way removedy and the rosction mixturs was stireed at RY
oversight, 50w of e lcevonld saturstad aguenes avssiug shdwride soluting were thet added o the wsaction
mixtare, Aty separation of the phaseg, the sguseny phike wig extrrctad thise s toes wiltl el sostate

ard the combired »argam&c phases were drfed over magnsshn sidphate, Bltered and evz.p&\ atedd 1o dryviess. The

cave 9l g of thetarget pmiixs:'s,i asan S0 omer e (14% «xf sheory).

LO-MS (Method Ty &= 167 ovin {oomer £), we = S487850 M3 80 s 136 min (somer 2) wie =
SARIE0 (M

Exsmple 324

N

reve-Butyd 3-{ 3 Ihlaldmethoxybenueyinminol-taelioraphenyly-3- Laethylepelopropy Dipropanosts



G

IPO0s

O
e
H,C

T30 voge 158 mmod) of magneshiny turdngs and s fow grabus of lodine weare nitially charged, 885 mg {1.58

swveold o aweebutyl QRZ2R3{3bhidid-methoxybenmyDanine Maldovophenyt}-34 Lanethyloyeios

wopyDacrylate i 10 o of methanol ware added and the mixiure was stiond af roppvicoparatirg, ARer about
15 oadn, there was 2 weal evolution of goy combined with @ femperatare lncveese. Using an e balh, the
tonperanye was Kept s 3594489 Afler the reaction had ended, 10 mt of 3 soturated auyveous avnmanin
chioside sohation and 28 mi of dichlvromethune were added fo e reaction pdgtare. The erganie plase wax

the sspavatest off and the aquenus phase was exiracted throe more fimes with i euch cose abeut 16 nd «of

ve. The combined ogavde phases were dried deer magoesion solphate and soncenirated snder

vediced presssre. The product was Isolated fooy B residue by peepeaiive RP-HPLL {mobile phase
¥ b

methansliwater 371 bocratin). This gave 159 myg of the target product {1R% of theary).

3R

LO-MES EMtbod 4 B, 1.9 i tivia s

Exammple 2384

sert-Batyd 3 amino-d-chiorophes A9 ety loychopmpyipoopanoss

139 mg (439 mizmii} of ?é}?‘?‘-?}i&i}"i’ 34 3{bbtdrncthoxybemayipmbechiorophome -3+ I-aw ;%sy‘s:cycil{}»

-

7 od of dichlorompthane and 1.2 of of water, 145 s {604 svel} of 2.3

dichinre-3 S-dioyane- L 4-bempaquimnes (DU wars then added, and the reaction sobition way stied sbroon
seraperatire for 2 B The reaction mixhwe wiw then added to 10 mi of sifurated aguenas sadium boarbonate

sobdion. The phases were sepantad, el the aqueows phasy was then extructed thras seore thnes with iIn cach



< i(

5 -

case abow 10 mi of dichloramethane, The combined orgenic phases were drind over magnesiam suiphate and

conecaritad woader reducad prassure. The poadedt was isolated Troare the tudllve by propdiative HEBHPLC

Cronbile phasy methaodfaaters, This gave 31 rap of the savger peaduet (34% of theory).

IO MAHY

FAME (Mothod T30 R 13 pun; wide =

Example 344

{a-hivee-Fanttuphony o pmpylrnethaneng

Under avgow and & ~18°C, 20 g {110.7 sosnaly of ($chlorophenyioyiopropidimethanons were added showly

o 60 ad of conwcentrated ritrie avld. The roactios mixiure was they sﬁmviy warmed to 370 and stived st this

feere

we far 6 B Caretlly, the renction solution was thes added with stivrig 10 about 100 mi of Ioewater,
This vosulted in the precipitation of a white solid which was fliored off with suction and washed repeatedly
with water, The solid oblained i this manoer was then dried under bigh vacuum. This gave 343 g (8% of

theory) of the desired pradusy,

LOWMVER {Metiond T R 100 wviny i = 126 (MAHY

HENMR (400 Mk, DMBO-4
866 {4, TH

s Pppval = LGSR (v, ARY, 20030 dan, THEY VU (G, 1B, B3R (G, 1H,

The Totlowing compaand was obhisined analogoisdy 1o Sy }iiwsh Exaapls 344

Exsmple | NameStractargStarting wmateriad 1 Anslytical dats

| {dechiore Tonttenphemr T fluorsoyclioprepsl matanon

X

Lo 51&{?»&1;3@ 3
Re= 11 min, mizs

ZEZAMGHY

f

\ps es arati




Ezxampls 364

sert-Faly] (2EZ-3Chlore-Sairopimne D Toyolopropelscryinis

13,5 nd {57.6 mmol) of rere-buty {(diethoxyphasphorylacetate weare added dropwise by 3 sespension, cocded

o OO0, o 2.3 g6

»in mineral off, 378 vanol) of sodium hydeids i 5% odf of THF and 30 w1 of DME. After

\

3 win, 10 g 4.3 nanell of (ohlmod-ninephenyiorclopropyhuethanone wore added s Hithe at a tse, the
covling Hath wae removed and the vescdon wbitrg wes sthved ot BT wevrnights 36w of ar los-ceoled
serted agueons ammonim Crdonide solution wore ther added to the vesction waxtors, Aftee S&gam{i{m of

the phasss, the agseous phase wae axiracied sheag move Himes with eyl aceiie sbd she combined organic

>

o

phases e deiod over magnesinnt sulphaie 8

ok andd concentrated o deyness. Theresidee wis prifisd by

{ {fmobile phase vyelohexane - oyvelvhoysmeiathy] avetate S 1) This gave 134 g

;...

cheomatography v silivn g

3

afthe tarpet prodact as ey &7 somer mibvture (8% of theoryy

ME I wle™ 32

THNMR (480 MHz, B@vﬁﬁﬁ%ﬁiﬁ: & {opo} = 032059 {m, OGS, GSG38 {m, iﬂ:‘iﬁ}c_ §30Q87 dm, §«3‘§'i‘},
RS0 Lo, BAHY, LT Go8SHY, 18T ¢

L.25HY, 188 (8 GISHY T
G.25HY

“
A3 {dd, 938

vl
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The following compoands wire cbinined enalogousty 1o Syrdhens Bxarple 264

Example Nuss/Stopcturs/Starting matorialy Analytics daty

rawi‘vmf {M,

»'34" M:}'r‘;{;s-*\»?~§1§ts‘<\phen§~'§}~

${00TE wie = 359 {':&%-@N}‘%@}f‘.

¥
o
v

O.88H, TR, {} 42&; 7
.85H), 820 (d, 0.14H)

fom Hohlore-daiftropbenyld vorocyekapropyie
methanone and fert-butyl {diethoxyphosphorybacetate




(¥4
~3

Example | KameiSiraciera N aribeg rateriel Asalytical data

{d-chiormSaitrophenyiy3-ovciopropyl-2
}7&&)\ i):\" "\’ §<‘t\‘.

MS BT iz = 327 (W
LS Mathed T ‘
By 130 wdrg i 310 (MHY.

fom dchinre-3-vdteopbeayievelopropylimetharons and
wthyl 2-dicthoxyphosghoryiprapanoate

NH,

2 v {0.6T mmaly of rerebanl 2

S-3d-chlore-Sanitrophenydeovclopropyiaceylate were dissobved iy
12 ol of el westate, and 20 mg (.06 romol) of phtin (0% on carhow) were added, The veaction mixtuss
wias stivead &t KT ondes an stmdsphire of Rpdrogen ot sifnoaphetic prasaigs for 13 kowrs, The reaction mbniae
was then Hiered ofwith suction throaph Resclgohe, s the Fltrate was concentrated. The orude praduct was
i b

sof S%k’(}i“a yofthe FRrgst »l“}‘!i}{’i\ihi

3

chromstography oo silica ged (uobile phs cyclchenaneithy! aociate 4810 This pave 36 mg

2%

LEME Odathod 35 Row 124 min; ovfns 206 (1,

Exampnle 3838 and Examnde 318

fere Bty 3-Gamino-4-chiompheradi 3-opcioprapvipropanaate {enantiomens § sosd 5




~58 -

By prepavative HPLOC on @ ohiral phase, SO0 wmg (1.69 ramnd) of the racensge of syl 3-3-aminesds

e the enantionwns {oolnen: Dalost

3~>m§>§- wii-3-ovelopropyipropanoste {Bxanple 20A) were sepaeated §

Chivslpak AL-H, 5 o, 258 roe 20 mumy mnbile p moherans/ethane! B8 (uivy; flow wate 13 mbmin
LV deeetion: 220w fovperature: 3ECE

Exaode 30A& Sentiomer %

Yild

mg

Re= 4 81 min; chomieal purity >99%; =99 e

sk Dadoet AZGHL 5 gan, 250 puw 148 vorg; mehile phass sohoxans/sthanet 88/ 18 /o)) flow rater §

selimdiy, LY distection 200 noy; terepirature: 38°¢CH

= 123 by w2085 Y

& fopm} = GO2-0.40 {m, 1H), 016025 (m, THD, 0.27-0.36 fm, 1H), 6.45-
0,54 (m, THY, 085098 (m, 1ML 128 (s $HY, 202211 Gm, THD, 243262 (o, 2H, partially nbscured by

DS clpnal), S50 8 IR 043 Gl 1R, 688 (4, 1R, 788

o7 838 ndvy chenvicdd purity »E9%G; 588

{Colonny Daloed AZGH, S uny, 28 e x 46 m; mobile phase: Bobevine/sthanal 93010 {uivy; fhew rate

J\G\\‘\\E

rafimin; UV detection: 220 am; lompeduse

LO-ME Method 51 By 123 miw; svfz = 288 (MY

~

HENME (A0D M, DMSCedon § fppml = G000 10 fmy TRY, D15-005 fmy THY, 027008 (n, TH), 945
95 do, TR 085098 (my 1Y, U2E Gy OB, 2920,
1320 fhe. s, 24, §.43 (dd, TH, A.A4L, TED, T.06 44, TER

£ Loy EH) D382 dm, 28 portially obsoured by

DINVERO sigreall,

SRyl 3 -wrainedolderophenyh-3-{ E-HaoroppclopropyBpsopanoute




- 5%

384 mg (112 mmold of rerrbatyt Q&I dchiororSaltrorfonya-{ Shaorsoyciopropylucrylate were
divsedved fo {2 wb of othyl acelute, wad 38 g (.17 mimol} of platinsndV) oxide were added. The rapction
miixture was stived @ €T onder an atmoapbiere of hydrogen at stmospherie prossurs overnight, The reaction
mrixtare was ey Hlered off with suction foough Mesclpnty and the Sheate was sencentrated. The produst

was sohaied fom the rsdos by meparative RPHPLE (robile phase ppthanotivater), Thiy gave 68 mp (188%

of theory) of the target compound.

LO-MY {M@&sxi T Re= 124 s iz = S HA QMY

Exampis 338

FariButyl 3 aminesboiorophenyli-Foycinbateipropannste
v . R

Method As

£
8 R

s

432 weaol) of serrdbutyl 3 et hioropheny I -cecinbutyidenepropasoate were dissobved

3
oa,

ne

%
3G

iy 20 v of aileyl sostate The scdutivn vas decoygenated with segon, and 38 myg of 10% palladion: on carbon
wire added, At RT, the reantion wiiktore was stived ander an stmosphers of hydeogen a3 amnosgherio prossire
evernight. The mixtore was they flteved off through Colite, and the filteade was conventsied nader reduoed
pressire. The prodest way solated foew the sedddoe by peoparaiiye BPHPLC (mobile phase

acetontiviieswatery. This pave 67 mp of the targat compound (3% of theony),
LEO-BAS Mothod 31 B 1.3 miny iz = BHREGHY

T7 4w, 4H3, 184288 G,
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D, 28040, ), 3312 48 G, 3i} A3 {dd, ), J0TF o, TH, SIRA022 (wmy, 2 630 (G, 1FD. 859 44,
L T8 TH

At R & sohation of

.5 i of meioad was added to 39 mg {1.60 mond) of avaynesium toraings and & fow gealns of lodive. The

AN

R rog 0.6M e} of weebutel M3 aming-detiomphenyli-Forcichatyisenyiate in

dark resction minBare was sthred ot BT overnight and then added 1o water and extracted with ethyl avelats.
The organte phase wae washed with subivated sodhure bivachonate solution aud saturated sodiam Chlorids
sofutlon, delad over pagaedum sidphate and concenteated wadey reduced pressure The produg was isofsted

Fromythe rasidiee by proparative RPSHPLD. This gave 7.7 my of the tergetcompennd (36.3% of thearyl



~ &8 -
Exsmpie A

Ethyl (R ZR3-Gamina-d-chlovopherg -3 -oycloprepyl- Z-meyiacrviate

X

w2

Under argon, g {817 pweh) of athyi

D 3-{d-cldove-Iitvopbeayl - Fayelopropyd ~:rn<:t‘§xy§as,:z.‘}'§?a.‘ee
ware: dissobved v 10 od of dovane, and $.22 5 {49 34 wavel) of Halll} chloride dibydrate were sdded. The

reaction mixhiee was they Bested 1 70°C aad stiveed st s mprratire oversdght,. Afler cooling o room

temperature, about 20 mi of cind scetate wore added and the reaction mixiore was then added to about 3wl
of w 10% strongth aquanas patassion Goelfe colutha, The resuliing neictore wiay stired wigoronsdy for 1§

wein, The phasss were sepavated, sodd the aguenay phase was Hen onrasied Swo more e il by osch case

¥ byl acetate. The sonthined organie phasey woere washed with sbowt 30 sl of a sstasisd sodinn
£ mt of sthyl acetade. The soodhived srganie phasey were washed with shog 30 sl of o saturatsd sodion
chdoride sofution, dried oyer magaesion sidphate and conceattated under reduned prossiee. Thiy gave 23 g

£t

5€ henry) of fhe tavget compound which was used withont Suther purification oo the next stgp.
LOME Ovtethod T Ry 119 miing nvfe = SR8 (4500
Exsmpls 354

Ettor! 3 3vamine-doohlorophenyi-Boyvclopropyl-Zaethyipropanonts {dinstereomer mittars)

-{.g:
e o7 l\f ’
cH, U

Uader argos and & RY, a2 sobstfon of 22 g (786 poel) of athyl SRR -andnn-doldorapheayi3-

Jale 8 20 ad of roethanel was, added to 487 mg {2043 nomel) of magesion

yeloprapyivZ-mett
urnings aad g fow gsins of kedine The dark reention oxixburs was stiored @ RY m&:\m@ﬁ ared then allowed o
slaned ander argon for two days. The veaction solation was then difed wifl othyl acolate, and T M
fhydrochiorfe sold was added, The mixture was stioed S § vein and ther adjusted to plt 85 using sstumtsd
sodivan bicarbonate solution. The organie phase was separsted offl and the aquenus phase wav sxtmcted fws
vy Himes with st scetaie, The condined organio phases were winhed with satusated sodivsn shieride

sodution, dried over swgbetivn silphate wad soacentrated order veduced pressuse, Tle conde prodesy was



~61 -

ren
St

purified by chramatography on sflice gad fanbile phass cyclobexare/ethyl nostate HIBT > 384

This gave 138 g {82% of thewey) of die farget compoual.

LORE (Method 5 B 13 iy swies 2E20284 (M+HY

Sxgmple 364

Dimethyt Sooethyibitae Zovidenemalonate

Undor argen aad at 870, 10 @ (75.7 ownol} of slhmethy] waleonts T 26 o of chluroform were slowly added

dropadse fe o sobtion of 168 ol (1518 wimel) of titanivm selrachionide fn 80 wf of cMloroform, Affer the
¥

Qg s

addithon had sded, the resgtion snlition was stived at §°C o another 30 o, 8080, 632 ¢ (M T el ot

F-metheb2-butarione iy 20 wmi of chiovobim were then added dropwisg. The reaction mixturs was slowly
warined fo soom tnmmpeyatirs and stirred st (dy mperature B 4 ke The resction selution was then once mave
soofed 10 0%, and 306 pd (374.53 puol) of pyridine o 380 o of chlorofrm wars added. After the addition
had suded, the solutfor was wanned v roont toreperatre and sthyed st this temperatere overnight. The

rerotion solitien was then once rare eooled & B°C, and 50wl of water were added showldy. The resulting

3

phates were ssparated, and the aguenas phase was odracted T more tmes with In sack case about S8wmiof

dichioromethane. The combmad organic phases were washed with satenated sodinm Movchanste sohtion and

P

with sutuoied sodian: chloride solution, deled sever Dagpeshny siphate and cooventrated uader reduced

orassure. The coade praduct way pified by cleomatograplly o silics ged {mobile phase eydoherane/etind -

apetate 20011 This gave 9.4 g {82% of theory) of thy srget vemponnd.

b

d 1y Rew 187 mwg sl = E8S O-CHYY

S-S et

THNMB (00 MM, DMRG-d): &
3

ippml = LOU ¢ oHy 192 € 38, 286-2.88 Gn, 1H), 187 46, 3H), 36845,




2 .

The Hfowing compoands were obivined amlogously to Syothesia Example 384

=

Faamgle NameSrictureSinviing materisly Asniysiost dats

dirnetive! { oyelotatylathy hidese smalonae
MS (DO rafe = 21 MERY

FONMR 00 M DMRO
fopmd = 188 g, 1Y, 138
£93 4m TR, 58208 Gn 4l

3w, 1M, 366

ITA

Hom dimethl malenads wd Toyclobutvdetianang

dimethyl{ Leylopropylethylidendimalanate
GUSME (Method 13
R .56 iy o FOROMY

Q &
L ~CH,
HNMR (360 M, T8Oy 8
ppm] = 0.R30.80 doy, $H), 16265,
), 2.00-2.20 G, 1), 3.67 G5, 38, |
R |

N

from dimathehasloasteand bovdkprapyietivnone

23

Exampde 394

Dimethel [Z-4-chlorephanyl-S-methy thutane 2 foionate

MO
% HG CHy

Under argon, 6.2 g (29 mmel) of T-ohloro-d-iodobenzone were dissolved i 58 mb of THE and vosled 10 -

T 3 od 312 vael) of 3 1.3 M solution of sopropyimagaesiom chloride x Hihinn ohdoride fn THF wax

fen slowly added dropwdse. The reaction sohdion was then slewly wanoed to S0 and stood a8 s

femparatire for 2 B The reaction shintion was then warmed o -18%C, and 408 e (2.6 mael) of copper{l}

todide wore added. 3 ¢ (3497 mroal) of dhesthyd (Gunailivibatan-2-vldeneimalonate, Adissoived in 38 v of
THE, were then stowly added dropyvise to the resction solatfon, The resolting rosction mivture was slowdy
wanmed 1o wow enpessinee sod stired of s tomperaties for 1 R The mdxiire was thea cooled (o 8°€, aad
oe-cold £ M hydrochlonic 2018 (o~ 2) was added carefilly. The phases were separsted, the agpreous phase

way then extracted theee roure thues with sthyd astate aud the cornbined seganic phases were dried over
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ngnestan sulphaie, filiored wod concentated to drypess. The rendiing erude pradust was initlally pre-
pavified chromatographically on stea gel Ouobile phase eychbesanelotiy! aostate 2011 The product was
.

shaw wspari:ﬁmf by preparative RP-HPLL feubile phasemethanoliwater), This gave 338 g {42% of theory) of

the target compound,

AR {400 MBS, DMSO-dh & {paml = G.63-0.71 {m, €10, 1.52 (o, 3H), 215208 G, U, 340 @, 3H),

383 {8, IHY .30 {a 1IN, 728-738 fm, 4H)

P

,J‘}

The followving sompounds wers oblatoed analogousty to Syadhesis Evample 384

Example Name/Stracture/Sinviing madorisl Aastviivs) data

dismethyd Fi-{d~chlorophenyhi- B-aninbutylahy Hosdoante

Y

ORI (400 My, DMSO-d) §
{ppol = 134048 0w, 3HL 153 (&,

MY, L8888 '{.ssx 2?*{},&_ L68-1.78
404 '

3HY, 368 (5, 3%{;5 407 {5, 1Y, 738

frave Y-ohdowo-d-todoberane end dimetind

{Toyclohutyiethviidene imalonate

dimethoel ({3 Phistd-rthonshenavBiamine b

4ohbcophenyll-Toycloproprictindinmalonate

FEOWMS Muthed B0
Re= 153 miny oz = 3687568

ey

TRLNMR (300 P, DMSOE S

;i;:pm; = {16007 {m m;, Gt

41X

TAS-LAS Gy, THDL, 346 (8 34D, 350
{3, 3H), 369 (s, 65D, 4.96 (s, 44,

5 g, THD), 683 4, 450), 7.05 (g,
,{3 TE, Y04, LD, T2 6 4, 708
{d, 140,

4.1

H,G

fovn TohinrosS Sodo-N N hi{d-methoxybenzy Daniline

and dimethy! {opclopropyietiviidenelmalonate




en

Diwthy! HHGaebo-dobiorophenydi- Bovclopropyinthyl bualonste

Aaming beblorsphenyli- bovdopropds

827 mg (LI mmol) of dimethyl (-{3biald-mothoxyden:

sthylmalonate were fabew up i &80 odd of dicldoromsethane and 15 wi of watey, 333 Fdd ey of 2.3+

dichlore-8 G-dioyana-Lid-benzogquinane (DD were thee added, and the roacting ndiure was stivred &t roem
teinperatare for 2 howrs. The reaction mixture wae then added we shout 58 wd of saturated squeosns sodhuh
Brcarbonste salivon., The j;;h;ases were separated, and e squetus phase wue oxiractied three reore thees with
v ganh case abost 10wl of dichlorowethane. The combived orgasie phasssy veure deled over magresiom
stdphate and concandrated under redused presstve. The peodist was wolated frow the residue by preparative

RE-HPLLD Geoblic phase methaon¥aater). This gave 283 myg of the ferget product {78% of Seorgl

LO-MS (hiethod 31 R LOY ming oo 326/328 MRy

TNMR (400 Mz, DMSO-dr § {pomi
ST f, DHL AL IO O, TED, S0 65, 2H) 6,61 (36, THD, 691 G 1H), 708 ¢, 1D

echlorapheny i dadinetivipentindng

HLo
U

338 g (1031 muval) of dimethy? [2-3-chlorophenyld-3-methylbhuan2-ylmatonats, §.92 g (2151 mmol} of
kit chtoride and 0.2 i of water o 3 ol of DVRO were hortnd cuder refim for 4 fo Afler sooling, abost
39 mi of diethy] other ware added fv the resction solotion,, 3o the phases were separaied. The organis phiase
was washed twice with water, dried over magnesiam sulpbaie asd consontoated under reduced pressuee. The

wde product way purified by chromatography on silica gel {mobile phase cypclvhexans/ethy! scetude 1L

-
Thisgwe 2.3 g B4% of theoryhof the tungst sompound,

GO-MSCMathod Tl R 540 miing ol = 284 (MY

RS

S 54 () 3HY, B3 {d, 3HY, 133 {5, 3H), L86-1L8R G, 1H), 28




SH5 .

The llowing ooopoends were ohdatped analogonsly to Symhests Exanple 4340
§

Exgmple Name/Strretare/Siuriing materisl Ansdytios] data

mthy! 3-{d~chivrophenyi-Foyclobutyibutanoute )
MS DU w384 (MENHY

3 MR (400 M, DMEOY §
QHG Fopor] = 136 (s, 3H), 1.46-1.38 {im,

344 JHY LSBLAT G, 2R, BRI

fan, 2y
obsoured by DMSC signal), 2.55-

264 {m, IHL 2814d, 1H 34 {5,

from diosethyl i-(dochlorophamyD-boyelabutyviathyil

~NY Y- el XEEN
3, T28-T35 (o, A5

tratonate

mathyd 3-{3-aminod-chivrophenyl-dcyelopropyl-

utanosts

LOWME (Mathod T
R EI2 w268

(MR

NH,

B aminedachicrophongly

heibmatonate

Exsmpla 884

Mathyi 3~{d-chivro-3-nitropheny -3 d-dimathylpanianoate

Gt

23 g 843 nwell of metind 3{8chlorpleny-3 d-dimethvipentanonte were dissolved in 38 o of

34 g 308 varol) of nitronis iafuorshucaie were tHheo added z litle

ended, the reaction solutien was nitially stiread 88 09-30°%0 for 1 h. The

dichionmmethane and conlad o 8¢

on fad

st e, Afteyr the ad

mixiure was then slowly wanmed to room toaperatise od stiveed at ds torperatare for anpther 2 h The



Da 6{:’ ~
reastice mixdyre was then added o gbout 30 mi of water, the phasgs were sepsested gnd the steanic phase was
deiedsver mapnashin salphate The solutfon way concentrated By evgporation sud S residue Ghiatned was

then parified by dhronatonvaphy op silica get Grobile phase cvelohexuntiothy! scetate 2001 This gave 23

UL

{85% of thovry} of fhe torgst somponnd,
MR DO iz = 31T I NHY.
FENBR (408 MM, DRSO

£, THD, 303 {d, TG, 338 (5, 3D, T3V On 2H, TR 4, TH

4202 fm, 1H)L 286

Thy fdlowing compeund was pbiamed analogeashy o Syathesty Exammple 4847

Example NameNrunhoraMacting swteriad Anslytiond dufa

senthyd Sfdetdare-daatrophenylsdcestolutyd

Tatanoais

HANMR (400 Mz, DMSC-d): &
foptml= 138 (6,380, 1508 ‘{m
POSCLT0 (m, 28, LTRALE

{m, 2H), 2.54.(d, TH, partially

474

- shscurad by DMEBO o gaxsz:}}, 2.57-

fecm raethy S-(dhahlorophenyly Icycinbutyibutanonis

Methyl 3-O-nodne-d-chloropheny
179 g 370 oo} of matied 3-{dxhilone-Jonitvopheny - cclobuty istanoaie were dissobved in 38 mi of

&i‘-hyii gostaty, and aboel 158 my of ¥ adiny on carbory wers wddad, At BT, the resciion mixbise siag

stireed vigorousty ander an atoroypliore of hydmogen at atmospheris pressurs-ovemight. The mintars wis then

Calite, and the Blsate obtuined was svapovated o dryness, The crade product way pariBied by



~H7 =
chromatogtephy oo sillea ol fmobile phase ayclobexsasiothyl scotale 21} Ths £.36 ¢ of the gt
produet {84% of thenry).

LS dtathnd 7 R = L2 mdn e = 2R (VB YL

HNMEB 300 Wil DMSO-dy § fppml = L3 {6 300, 145167 (o 4, L&B-1.77 (i 200, 2483 (6 13y
ZAB2.00 I 1HL predally obsttingd by DMBO sigadly, 2ea il YHL T B OB Sle s, 2, 64T 4

HH 673 I 1y

The Hllowing compound was sbisined wuribgoashy o Syotheshs Example 4840

- Example \issmef‘stmcmrt ‘Starting materist Anslytioni dats

methyl 3-OC-aming-bohdoopbonyipd, d-diesthy

pEATABGAE LOBMR{(Mothed 3
B LY by i = 29002712

5

(AT

HORME (300 Mz, DMRO-E) &
Fopny] = 6.56 (4, 380, B83 (A 31,

o 1,28 g8, '3-& LRO-92 (. 1M, 287
g

434

F RS 3 '7 3 \‘ et :_\,
&Hz G L 27340, TH 338 {3,
&35 {%‘1‘. ZHD A48 {4, 1HL 8.3

from metind 3d-chioru-3-nlmophon iy (o, TR, O

3A-dimethyperdanoai

By )

Methyl 3-(3-umino-S-chiorophenyli-d A -dimethydpentanonte fonautionery 7 and 2%

700 o (030 yoraad) of the recemste of metlyd 343-avine-d-chdiropeay3d-dinsdplpeatanoate
tExample 494} were sopsrated nto the enantiomerns by ,g}ra‘.pa:rmiva HPLL on 8 ohival phase {eobunny Dalsel
Chivalpak AYCH, S pon 230 nug x 20 mrg mobile plisses Esa.shwm&aﬁ-3(5;-.»;"{_:@&zw;‘i B5:8 (dfvy fow rate 29

¥ %,

smlimiag UV detectiont 230wy temperature; 25°CHL The muaterial obtained o each case was re-purified by

cheoraatography on siflen gel (mabile phase syslohoxane/otnd acotate 168},




Examele DA fsipgiosier Ih

Yiekd: 388 myg

Ry= 7.21 miny; chemnical purity 208, 209% o
{Coloam: Datoed AY-H, § qom, 250w x 46 m; wublle phaser fsolevane{isopropanel # (£.2%

dinthyineained 8 5E (vivk T rater T abloatn; TV detectine: 236 v tomperature: 30CL
LOMS (Mathod §y Bow LIS ming iz = 278 (WHHY

FNMR (400 Mz, DMS {‘vdb} S fopm] =058 {d, 38 OR3 (d, 3y, 128 (s, 34, 1.80-1.02 {uy, THY), 287
fd, TH), 2724, T, 338 {a, B 515 b x DM, G4 (G, 1D .73 (0, B, T8 L

'3, roethanel,

B = 15 oning cheania] ey »8

fCokivore Blloed AYSH, § g 250 s o 46wy soddle phaser isobsramei{isopropanat + 2%

XYY
{

S (i Bow rater | maboring LIV detectiose 230 mm; femperstuee: 3690

LOME OMothod 53 8o 113 minyg s = 290 (887

i‘v/
in
3

BIRNMR {400 Mz, DMSO~y § {ppm] = 056 {d, 3H), 083 (& 33 128 (e 38D, 18G1.92 fm, iy,
(4, 1), 27248, U, 338 B 508 the 5, 24, S48 40, THEL 673 ¢4, 138, 70444, 1)

280 e 270, methanol

NH,

Y

HO75 g £3.82 o) of the racemate of wethyd 3D anino-dchlorophenyld3-ovelobutybutanoste §

nple

A5A} were separaied into the countionwers by prepurative HPLC on s chingd phase frolury Dafee] Chitalpak
AY-H, § pm, 230 mwe x 29 e ovobile phaser hohesane/sthanol 858 {wivy; How rater 15 mbfmin; UV

deteotion: 220 nay tomperatre: 25°CE

s

Exuonde 3248 fenuntiamen i)

Yielkd: 472 mg



~H¥ -

R 680 naisty chepfioad prirlly w308 ¢

N

aneiathandd + 8.2% dethvhaines

[Cohony Dategd AY-H, 3 gy, 256 s x 46 sy saadile phase: sy

ey Howraer 1 abaning UV detectom 220 nng fonporstars 48°CL

EO-ME (Methnd 3R 1S ey ez s 2RITRA MY

s

6T (o, 4HY, 1.68-1.78 (on, 200, 24344, 1Y
6 G, V), 343 (5, 3 506 (b g, M), 647 (04,

SHENMER (300 MHx, DMSO-d 8 fppra] = 131 ¢ B
TARZHO (o, TH, pantially obscured by DRMBO signal), 2o

T AT T T G B

Ve 30 o w450, methanal,

Example 23R {eaaniionear 2¥

Yield: 489 my

Ry= 788 mimg chomieal purity >09%; »¥9% oe

Folwany Dadeed AYHL §F pog, T30 sy 1 4.6 oy neobily phass: obexarsiiethanel + 8% Gathydanting
S35 gofe); Howrater § aliming UV detection: 226 oy tomperataes: 4091
ke = 42 80, ¢ = 0330, methanal,

HECloospbanyiprapoans bore
£} YR

&0 g 2858 pwwilof 3-cidore-tdchlorophenylipropaa-Lone weve Jdlssobved B 808 ot of acetonttelie. With
e bath cooling, 41.2 mi 2953 nael) of ticthylamine wore then slowly added deapwdse fo the wolution
foxathermal rvaction). &8 the addition bad ended, dw reactivn solution was sthred ot rowns tomperaturs Be d

k. &bout cue Bure of watey, oae B of othy! seotate sad abot 258 vl of styrsded sodiarg ohdanide soloting

ware then added to the saction mistave. The phases were sepanated, the organie phase was then dried over

spagrevium siphate and Blered and the Glnds was concentosted o dryness. The cosde product obtained was

> X

purified by chromatography on silica gol {sbaut 1.3 kg} (mobile phase cyclohexansiothy! acalide &1} This

gave 45 v of the target product §91%% of theary).
THNMR (00 MHE, DMSO-der S {prml = 602 {d, THY, 636 {dd, 1), 734744 o, T, 783 ¢8, B, 803
(i, IHY

Example 884

R SRR

AChlorophenme D 2difluorocyciopropyhmethabne

3



{inder arpon, 91 g €596 mmol) of stlorophenyipvopteen-teong, 2293 £ (546 mmod) of sodhn Thande

of 2 8-disertfudyd d-ndihyipheno! wers hested i a 3 Hire these-nocked fask 1o

and 241 g (FORT aun
IR0 and athred at this omperature for 5 min, AL an bdooal ompemtee of T390, 183 el {928.3

meranh) of ‘as‘izmet&y%siﬁyi 2 w2~ {norosuiphonylaceinte wore then sdowly added dropwise veer @

perind of 3033 mix to the solution {carnbid svolution of ges). Afler e addivion sad the evnlution of gas fad
exded, To wuction selotive wag sfrred for avother 20 sl Afler cooling, the reaction ndistere was taken up dn
severad fitres of cthyt avetate apd exdracted with saturated aqueos sediam blearbonate sobtion. The phases

wers sepasmind, the vrganiv phase was thew dried over mappeshan suiphate ared Slhveed sl the filivate was

concentated fo deyness. The crade produst elsiained svas purified by cheomatography on il gel {abat 2

kg fovbile phase eyclohoxana/uthyd acetate 1) Thic pave 83 g ofthe target product {33% of theory).

PHONMR (00 Mz, DMSUedh § fppml = 204214 g, THL, 225331 (on, TH), 2.98-4.09 {r, 1R, 7.85-

T G, 2H), 06

fay, 2H

Exampie 364

Matin G2 2-difhorooyeiopropyliaersdats

{2 R dechivaaphsnydl

and

bl { ~diffacrocyelopropyhacrylate

HO
D \{:}

anud

¥ E

E2 R (O to wdvennl @Y 3% evmol) of sodive hydiide werg stivred with 30w of THF and thes Hlered ot
with suction, end the filtereake wie washed with 20 mi of 'THE, Under argoy, the sedivgy hydride piritied in

thily anesr was intedesed dnte 200 ad of THE, The mixture wis shen couled 16 8°C, and 18,1 2435 mmol) of

mothyd (lethaopphosphorelipootse, dissalved & 10 ml of THE ware added. ARer wermbsg 3o soom

temponatire, e solation way iored &y oassdher R S48 & (1873 munoly of {d-cidorophenying,2-
ditluorngyclopropyDusethanone in 50 mib of THE weore then added dropwise. Aster the addition had saded, the

S 2 b The soletion was then cooted 1o 5%0, and the miviurs was

sodutingd was heoalse

potrad ot 400wl of The plrasex were separated, and the agustus phase was then sxtwcted three
maore ey with derc-butyt methy! ether. The combived organfo phasss were washed suovessively with | M

bydecklrle actd and saterated sedium ohloride solution, dried oeer sodian solphate, filored and

enpoeatraled o drysess. The onade prodent oitained way puetiied by deomatography on sifics gel Gushile



~ ¥k -
phase cychshexamvethyl soetate 300> 811, The 85 tsowmers ware fsolgted in separated form: Thiz gave 223
& {«”?% of theoryy of mam};f} {28 3{dchioraphenelb 342 2R ludrocicdnprapyinerslate snd 18 £ {23.8% o

crgdaf hathyl QEOR3(3chiorapbeny - 342, 2 difhuoteyelopropyBacndate.

=

Methy! (2ER3-{d-cldovephenyl 32 2-difflsrosyslopropyhDacnyiats:
FNMR (460 Mz, BMED-A) & fppml = L0012 fo, 1HY, 182208 fm, (HY, 3.213.37 (m, 14, partiadly
abseired by Bt signal), 371408, ), 042 (4, 1, 748 (8 3, T8 3

Mty {223 3-{d-chloreplerg -2 S diflsornevckpropelisorviae

HANMR (200 MMz DMSC-dd: S fppon] = 183186 (o ), 197209 {ay, 1R, 276 28R (o, D), 351 4,
WL S0 G, 1H), T2 68, TH), TA6 14, R

Example 3TA

Meths? 3-{3chlovophenyl 32, 2-dilucrocyalopropyDpropancate
and

wmetind 3dd-chiovophenyviy-d, Sdiffuprohexyanonte

Q
H'@Cx Ofg\, g

HRG me 367 wmely of methyl {273-3-{d-chlovophergi-3+02, 2-difluormeycloprapyirorylate weve dissoheed

B

73 o of othyl scetale and bydrogensted o & coinuops-flow bydrogenation apparates {H-Oube, fom
Thudes Navwo: Bodapest) fited with 3 cawiyt covividge (1% patladiom o carban) at s flowsrade of T il
and # room lomporature and sinwapherie prossuve asing hedrogen. ABevihe reaction had pone v campletion,

the reaction mixiure was concentraied wndey reduced presaure, This gave 280 mp of & produet mixbirg

-3

conddsting of meliyl {dolloropheny WHlawocyclopropyDproparoste ad msthed 3-64-chivro-

o

oxy ot

phenyti-, S-difluarchexanoate as 3 colousd

GO-MS (Methed 63 B = 338 min: o= 280204008 OMeNEY.

Lxampl 384

Mty Ifd-chlorp-Taitopheny -3 2-diflusracyelogropylipropancats
el

wiethyd 3-{decliforn: S-niropheny 5, Sodilurohisxanoats



e
.

{;};

3

H#C\. o

3

18 mg of the mistiee consiating of methy! 3~4d-chlovophenyl-3-2 2-difluwronyclopropyliprapanaate s

8

miethyl 3{d-chlsophenyip§, Sdifluorrdronanate (Exaraple 57AY were dissolved fn 12 wi of dickiwomsthane
and cooled By 890, 351 g {2.6% mumolhaf nivostemtetraflvoroborate were then added 2 Hitle st o time. Alter
the addition had anded, fhe reaction sohifion was stirred a0 9%38%0 for 1 R The mixturs was then slowly
warmed o room emperatre and stred atthis lemperature for ¢ further 2 B, The roxction sixture was then

.

sddded to about 20 i of water, the phases were separated sad e organie phase was deied wee vaagnesiom

sulpbate. The sobtfon was concerdrated by wvaporation and the residue obinined was then pwified by
shromatography sn silios gol (wwobile phase ovoloheoxane’abhd acette 2008} This gave 837 my of the nuixture

of the fav target Sempounds

£0ME (vethad 63 Ry 6.74 miny e = 33 4T MENEY

Example 884

\

fetloel 3-Gramine-d-chilomphenyl-3 €2 2-diftoerecye ipropyliprepanoats

and

.

methyl S -avwi-Schlorepbeay} Sifluorohexanoaie

and

diffasroaye

648 rag of the mixbave consisting of wethyl 3-{dchiors-3-aitrophenyii

peapyhptopanoate

and methyl 3«{d-ohioro-3-nitropbenyih-8, S-difluorvhersovate {(Exarapie SS:A} wre dissoived fa 40 vl of eyl

3

asvlate, and 106 mg of palladiun o carbon {1800 were addedt The racting mmictore was siloeed vigorowsly

ander an atthosphere of hydrogen 8t anosphenis pressure avernight, The dnixture was then Biered tirsugh

Cellte, and the Shinite obiained was-ovapoaratad o doyness. The otude prodect was verifled by chrbmatoisapbey
{ 3 ¥ i SRR

i ailica gel {mobile phase gyclbobakaiwiethy] acctate 4111 This gave 361 g of the mixtue of the two wrgst

somponds,

LOW-MS (Methad 81 R 638 min; mfie = TRGI29



£
~k
RRo3
4

H.

X

Eroom teroperature, 133 et {182 mal) of thizvay] chioride were added slowly 10 287 g (1.65 mol) of (3R
e 34 {4y, 37

44 Siftuore-I-methyibulaic seid {4 Gorlech sod 1. Schude, Speudaldly Chaenicals M

38 {2004); CAR Acc-No, HMIUINE] i 380 mi of ethancl, The veaction solution was then heated o 86°C
N

and stirred at s temperdhre for 2 & The mixtere was ther ooolad 0 seom tomperatars, 258 ml of water

were added stowdy and the mivture was sxtreted thres thosy with do sach case 150 mi of fere-bund tethndd

sthey. The combined crganie phases were delad vver sodiwe selphate. Aflee fHliration the solvend was rempved

under reduced prossuee at 3GM0 and & prossuce of 300 rahar. The goande product was then Jistilled at 100 mbar

-

and a head feopombue of 63 gage ¥25.8 & (113 wmol, 788 of theorv) o the sithe comspound a5

colourtess Bgaid,

PH-NMER (408 Mz, DMBO-dg, Sppal €36 {2H, ), 238272 {11, oy, TASIIT UIH, m), 246236 (0N,

my LSO LULOH &)
~MS (Methad Iy Re= 179 mabs vl = T84 (M)

= #8784, raathanad

Huoro-3-pethyi-2-d-methyiphonyDbutancate {diactoreom adxfire)

PR

HO

Under wrgon 1989 mg (088 sumell of palladiundl) scotate amd 7248 g (024 mwell of

&

S-Feysloheryiphosphing BN ¥ dingdyleaindbipheny! were ftially chargead I 30 sl of anbydvous

<

tchiene, 438 md (0.8 mmol) of a T M solution of fithivm Sexsmorhyidisfinaide o THF weore added dowdy,

and the reaction solution was then stivred af BT for H0 mip. The reaction aclution was then couled to ~ 1870, 7

£ {388 mmoty of {+ pethyt 4 4 Striffnore-2-methyihatanvate were added sfowdy and the mybviore was stinead

P2

at <0 for 10 min. § g QU venal) of $dvomataluens, diasotved v §0 ol of foheene, were then added



3

B
G

deapwice, and the redoting soluton was wartred first 1o RY dnd then heated to 809 Thy wixturs wis Qivred
st this femperatore Re 2 h and dew cooled to RY and stived overnight, Afley the reaction had anded
{mondtored by TLL, maobile phasy pwdbhevaneidichioramethare 1) he reattion mivawe way Hhered
theovgh Kig

od Moty were soncentrated ender reduced prossure. The ovude product obtatned wag puritied

b, the roskdue was wsbed repeatadly with othyl sestate and sdichklpromethane and the

SO
shromatograpineatly o silive el {mobile phase petreleam sther/dichiovomsthane €k ¢ 1) This gave

35 g {43 mamed, 48.8% {si':thsm}{?} af the tithe compound 88 a colouriess Baguid

@

FENMR (400 MEe, DMSO-d,, Sippmd 736 OH ci}, 7T
66 0TSH, ), 335307 (TH, m), 229 (2.25H, 55,2

'w

“

NS Ovetiiad 1 B 420 nbvy, ol = 278 (MDY (diastervomer 1y By = 423 min, nvz = 275 (veRY

{Fiasiorgomar )

Example 624

Bihod {384 4 A-ritfaore-Bmethyv - 2-{d-methyiphenyibutanoate {offosreresmer migiure)

Proparation of solution A Undey argon, 183 wmt of @ T M sclution of fithium hexamethyldisiazide i tolusne

g

were cooled o ~3°C fo <2090 {ovoling with acctoneidry foe), and 2 g (1088 vunel) of {ethyl 3R144.4-

Hion, § was

friflnero-3amadhyibuiancate, disalved I 19 o of toluene, were added slowly, during the ad

prade sere that & tevperabive o W1EOC wiss vot sxeceded. Thecohtion was thew siivrsd S another 18 avdnatat

nod =T
Preparation of solution B Under wogon, 2418 ¢ {4012 mool) of $-hvomotoleene were dissolved &t RY i
Howl of tolucne, and 73 mg {833 munnl) of palladbndll) sontate avd 269 mg {68 nowol) of Td6

oyvelohenyiphosghine-2 (A M dimethelandnnbipheny? were added, The snlutiow was strnd gt KT R (0w,

Fiest, the eooling bath was revsoved from sofution &L Solution B was then slowly added dropwise o solation

A, which sz still oold The swehined solutivns were then slowly warmed 1o BT and sthved at #is

serperature fx § b The seantivn selution was thon heated o 8°C {intoraad temperatine) and stireed ot s
fempersture for 38 The reaction solation wie then slowly cooted 1o R wndd stirred foranother 12 0 Flaally,

iy, the vesidue was washed sepeatedly with tolcas and the

the reactian wmiiare was Hitered tuntih ks

vornbined filirates were concentrated under eedvesd pressire, The orude produst obtained wes purified



“ EN

cheonatographically o silica gel (mobile phase cyclohexanpidivhdoromethane Tl 401) This gave 235 g

{79% of theory) of the title composnd.

&

SENMB {400 Mg, DMSO-d,, Mppmy 0076 64, 2U3HY, LI 30, 147 8, S87HY 307339 {m, 1R
TE6 {4, 0T, 278 (L 035D, 3.94-4.15 fm, TH). 7.12-7.30 fim, 280, T23-7.29 Gm, 28

GOME Method 11 B = 388 wuin, oz = 275 {81 (fiostoraniser T 8= 300 md, swvie = DTS 008

£ cioxne 3
{Havireomer D).

Example 834

~chioropheny -4 4 AarifhoreSanethy noate {diavferapaer miytrad

H,C.

Gl

Ade by fotaene

Preparation of solagon A Undergrgon, 1639 mbofa T M solation of lithivm bowamethyldisd
wargencied w1000 &e-2870 {ovoling using sostonsidey joey, and 20 g {188.8 sarapl) o (H ety (383-44.4-
seifhuore-3onethyibuisonate, dosobved B 150 md of ohuue, were added slowdy; dorbig the addition care wag
taken that @ toroperituny of 1870 was st execeded. The solution was then stirred for anadher 10 min atat

O

mipst - 170

Freparation of solution B Under argon, 2703 g (3 moly of T-bromo-d-ohiorobonzons were disselved at

G311} avedate and 2693 1 §6.84 et} of 34

RY e 100wl of tolnen, and 758 1oy 3,26 navel) of palla

.,

eycinhegyiphosplidon &N N -dimabylaninebiptenyl were added, The solution was stired st RT for 10 min

Firat, the conting bath was romuved o solition &, Selution B way then slowly added dropwide to sobution

A, which way &l ceiid-,. The combinad solutiony were thon slewly wanived fo BT aad stirsd at thi
senmperanig R b h The reation sofution was then hegted te 3670 Gnecrnad fonperaiars) gnd stlived at iy
teppenatire for 3 ke The reaction solution way then slowdy conded 1o BT and sthwred Sor another 3 % The

saction mixture was Goally filered Srouph Sessluuby, e sevidue was washed repeatedly with tolirens and

she combined filtrates weare Sonventated onder roduesd pressore. The oride product oidained v purified

clromatograpbically on diiina ol frochile phase cpclohecaneidichloromatbane L8 Tids gave 2245 (9288
o, 86%. of theory of the tde vonpound as 3 vellow oft bia digverenmer vatin of 3

= 204 Y dlmssereomer D Ry~ 448 min, mfe = 284 (MY

BOME (Metkod 13 B, = 4
{fiastersomer 23,

The fhllewing comprands were-ehiataad raadogousiy to Synthesly Exmvples 18 and 63

X



- 76 -

Erample § Mamre/Sirgriure/Starting mumterialk Analytics] data

»

sthyl GR L ora-2-{d-bopropylpheayiy

Jemethiybutanoate

MY (Methed 1
B\\ Ry 48 e, oz 302 Oy

N ¢ Bt §

o> {fowiereomer ¥y,
G OHy | o o
= Ko™ 404 pudn, sz 32 LMY
g e g —__ -
H.C ;< {diasiereomer 23
; F
F

644

fom Fueemedbopropytbenzene aud

wthyl (3R 44 dariBuora-d-methyvibutanoate

U-ME I Methed 1
Re=4.83 pun, agle = 317 (e HY
 {dfastereomer %

R, = 3RS v, e = 31T O

N

 {diustercons

MR EDOTY mviz = 334 (MENHLY

from Bivome-desre-beateibenzens and

gihyd (34,4 d-ritluere~-Swnethvihutanaate




¥
\,.3
B
3

Evamngde Name/Straviure/Starting meteriab - Anabytival daia

‘Goflore-d-mefhorvpteny i did-aiftaore

hatsnoaie

: | _ GOMS Matod 1)

3 O OH, Bos= 334 mig iz = 3240238 (MY,

A "{s,‘. ' F
F

o d-bromoe Bohibra-2vansthosybenzess and

vl 3R lnaro-3mathy itanoais

ety 2-4d-chiors-3amathyipheny!

4,4, d-pnifhuaros

BemethyButmoate

GIO-MS Method 1)

R, = 4,81 min, mies 08310 MY

3 {diastersomer £}

TR, =44 B4 wmin, nfe = 308 0 MY
] ¥ ,

{eiaatereomer 1

Fom d-brarmo Holdore-2methvibenzene and

athyl dd daritiuradancthyibutandate

37

(decthylpheayD-4 4 d-riftaora-3-methortbutanoate (lasteranaer misturey

3

MO




S8

244 wi e mosedy of 3 1 Mosoluation of Hhhay hovamethykistizide in tohene wars cooled 1o ~1070, and @

sofatinn of 30 g {1629 mmaly of {+athyl QR 4 darifluore-3-nwthyibhutancate In 15 mi of aby toluene

. The mixtors was stiveed for 18 min, AL -10°C, 3 solution, prepaved beforehand, of 332 g

wis adided deapwis

L8 pwol} of Ubromod-othyibenzens, 110 mg {0499 puneD of paliadiwe(H) neotate and 404 g 148

wmiady of P-dioyckebaryiphosphine 24N Nivoetheloninmbiptersd tn 20 i of aby tolaser way e added
dropwdss, The roaulting reaction mixturs wan then stiveed fimt o0 BT for § b ond then 88 88°C e 1k, The
mixtars was thon copcentrated wnder reduced pressure and the residue was aken op i othyl scerate and added

o owater The sguecss phase was we-oxtoapted with «ived acetate, sod the conbinad organic phases ware

washed with satorated ammowiem ohloride solutien and satorgied sodban chioride soluting, dried over

sagsesinm solphate avd concentrated under meduced pressure. The seuides gave, after chronw -sgrap%fz}* a1

avics gel (viobile phase B cvclohexasns, then gradiont evelobexyanefethnd acetate 20T — 88:1), 3051 gof
e el onmipdurd 64, B o thaday, diasterebaier ratin Hk

LO-ME fddethad 4y Bes 152 min, avfe = 8% (MY fwivor diastorenmer® Re® 1534 awdn, mwfz = 288

(IR Lmador dianderanmer),

DIV (400 MHz, DMSCRd ) srfor diastereomer; & ippan] = 8,76 {d, ]

283, 2H), BEL30 G, 1M 367 () VHD 205406 m, JHL TSRS (o 2ED
The follwtny covpaads wore prepared d 8 shndlar mamse fam
3-mathythutanosie aud the appropriate pheny! bronudes

Exsmple 894

Bty R4 4 Swifivoro-3-omthyd- 3 hinyiphenyibutanoate {diasiereomor midiare}

pe
&=

)

H,C

GO-MS {Methad Th B~ 4.64 nuin and 486 min; i cach cass sy = 386 (MY

TH-NME (400 M
373 (d, TH), 399437 (.

N
2

2 i“" kN

Hz, DMSO-a ) aafor diastercosier $ fppenl = 670 ¢4, 31, 112 (0 3HY, 3.22-3.32 fm, 1),
L S.28 (d, THY, S.89 6L 1R, 677 (8 1H), 734746 f, IH, 7

oo,

Example 763

Bt 3844 4-rfre-- - Tlucropieny i Banethylbutanosts (dflorteraoner selvsre)



QO-MS Methed 11 Ry = 363 min, miz = 278 (MY {minor diasterenmery; B, = 366 min, wviz = 278 ()

&

{maor diastereomery

e

TINMR (400 MB, DNVSO-dh mgior diastersomer § fopmd = 077 (4, SN, L2 6, ML 223330 G, 1D,

L7, TR A0 A4 fry, 2D, TART. 24 G 28D, TR 4T g, T

Exsmple 714

Ethyd B3R M4 chilvre-3-Muorphergtid 4 8 rifine3anthyntanoate {@agsrcomas mixies)

!

HC

C

GOME (Method 1y Re= 433 ndn and 436 s B cach case mdz= 312 ()

HANMR {400 Mz, DMy mudor Baversomer: § [ppoaal = .80 (4, 3H), 1UO8-1.19 {m 3H 3.33-3.48
Gm TH, LS8, TH 401408 Gy, 2, 738734 O 188, 780-Tad g, 2HL

Examphk 724

B! (3P4 2 difberesycivpropylphenyii< A d-iflnor-3-aeihy batarowte

VSR g {552 mvel) of ethpl 3804 4 dorifhars-3-methyl-2{d-vinyipheny iibtanoate, 23 g G55 owel) of

sodben fuoride and 2% g (8.1 raeal) of 2 6-diers-butp] d-methyiphoned were beaied o HIPC and stivred



T

for § winutes, 1.9 3l (238 ownel) of whnethylilyl 2 2-diflecre-2-(Huorcsalphonyiiacetate vge then slowly

sdded dropwise, and e nukiere was stiveed st HIOST for 80 vdn {carsfal evolutin of gag afley shout 30
ayind, Afer cooling o roony Bnperaie wd addBien of offed dceinds g arated a:;;zzeicms; socdians
iearbisty soltion, the orpaniv phate wae seoneated off, dried over ngresium sdpbate, Bliered and
conventrated o dryness, The ovwde product was purified chromstographicuily on siliva get (mobile phase

syehobexane/dichioromethasie 41 This save B3 ¢ of S8 1t compound {819% of Geory).

dethod IR Ry = 488 min, wmix Iy R 301 iy, nvzow 335 (MY

{}{3’5{33&?‘9&& ar 2%

MEALDCT sefe= 350

Exanmple 734

bt 24 HroroomethyDpheayil 4 daniflaeo Sty atacate

‘>}/ OH,
=] :
F

23 & 8.7 sl of gyl 44 driilsors ek 2 amethvbhenvDbutanonts, 153 & 8.6 sl of M
\ £y 5 ¥y o 2 3 } R by g

Pramwsuscinintds and 87 o (081 rmeoly of L azebi-CQonsthylpropansatitile) in 36wl of wivklan

omethane wers sirred under reflux overnight. Afler the reaction had gone to completion, the suscinimide was

foropweihang and the Hlrate way cosetrated sadey

fered off, the ey reciday was washad with di
reduond prensure. The orude product wis purified duwonsiogmphivally on silica gel {(mobile phase

svclohexansiethyl zootate 40111 Thia gave 2,687 g (7.5 mmod, 82% of theory) of a yallowish ol

».

GOMS (Method T 8= 5,72 min, sz = 37 OB (diadtorsomer P R = $78 min, wiz = 373 (M8

{diastersorer I

Example 748

N

Bifeel 4 4 daiflnoro-Smethori-2-14-(2

e




529wy (A8 nmmedy o copperly fedile and 4 g (BORT wmaehy of awied 22:dflae
4tfhrcsalphooyncetaty were addad o 177 g (1087 nwmel) o sthyl 234 (bromamethylpheny 4 44

grfasre-Famethyibidanouie By 46 b of baadbviperolidind-one, sind the meixtuse was stred at 8870

overnight, After He resction had eaded, the rosction solution was slowly poured e 150 ot of ige-water. The

‘

sintun obiatond was then sxtrscied thres times with Siethyl sther. The combined orgauis phases were dried

over magnesh sulphate, After Sltration, the solvent was remaved wnder redaced pressure. The crade produat

widichloromethase 43

ohtaloed wax purified chronmtograptiically o ilipg

This gave 148 g {4.32 mumod, 41% of Seory) of the itle compound as & vellowish ol

GOMS Mathead 1 B 408 mib, ovia = 342 Q8 {(Javsercomer 0 Ry = 409 e, wde = 142 88

Giasrerenmer 2.

Methel Gotdorophenyh3-oronyaiopeniyl postaty

C‘)
Under argon, 4.8 ol (i858 mmady of dlsopropylamine wore iithadly charged i 138 sl o THE, the mibbue
was enofed to 3070 and 42.3 s (JUAT7S oo} of 3 2.3 M osoiution of s-butylithiwe e hexare ware added
sfowly, The reaction schation was ther wanmed @ <2090, 18¢ (8129 ool of swethyl &
silorophenyliavetsie, disselved in S0 b of THF, wors addad slowly and the reixtir was stirred at thig toge
pevature foe 2 ko The meaction olution then eooled 1o <78%C, and 72 ol (86,1 sl of Zeoycicpemterc oo,
dissolved 80wl of THE, were added dowly. Afler Sreaddition bad ended, the solution was sifered at “78°C
for another howr. After TRO (onbile phase wyslobexansfethy! acetate $:1), satorsted aqiicons avanonias
chioride solution wias sdded and the product was taken ap i othy! scetute. The sgucous phase wis exdrasted

£x4s

fwice with cifiyl acstate. The combined orzanic phases were drfed wver magnostum suiphate. Afier filtration,

e seduem way temoved uader reduced prssserg. The orade pradust was purified chronmtograshically an



o
~R2 .

sition ged fmabide phasecyclobexansfothy? aoctate 41 This gave 1583 g (38487 mmol, 73% of theoryt of the

e soavpanind a8 & vellvwish ot

GRS Method 1) Re = 702 min, e = 266 (MY {diasteraomer Th Re = T4 min, wiz » 256 )

{effagiereomer 2X
MS DO v = 284 (WEEMEY
Exsmple 784

Methyl Chohlarophesiyi)

strength sohstion of L {{tillenre- sidphanyDimino Jhis(2-

Lnder argen, 823 ml {8318 mumad} o 1 3

methoxyethare) {(Desoxelloor) in THE, diluted with 2080 nid of tolusne, were initially charged and cooled to

,.N ¥

$°C, snd 744 @l 0BT ool of o T M sedation of boron viflewidedd@aiind dhey complex ware added stowdy.

The sdctare oms stirred st °C for The 1563 g G887 yonody of methyt {&-chivrapbeayh(3waaoyelopentyi

AN

3¢

acetusy, dissolved Tn 200 m of wihiene, were then added slowly, and the rexction solidiow was sebsegusatly
wartsed to 380 and stired ot Bis lomperatis fr S0 R The reaction mixire was then added o 2 pistare,

cooled 1o B0, considting of 100 mi of oheoe snd 160 mbof 2 M aguesuy sodinm hydroxide solution. The

firee o Uoes with othel scetats. The

s was sepaetad off, and the agescus phase way eatrgeted

combined orginic phases were dried over soding selpliate. Aftey filration, the solvent W& rempved uader

reduced pressure. The snede product was pum’ﬁed cm‘c}n;ﬁwgrapifai'ea?.iy on sHicy ;;u {_n‘mbiie ;m_aSﬁ

cy;:ie’fzexam:f’:aiﬁy% acgiate T, Tids gave 13444

WS (BCTE nvie = 308 (MENEY

QOMS (Method T By = 583 min, miz = 288 (MY (fiasrsreonse D B, & 388 win, miz = 288 (W)

{diassersnmer 31

Eyample 774

{ERES AR Chlovophony g 4 Atrifluore-d~aethyibaisnoiv acld

HO_ .0

S
M. y
B L7

F ¥



5088 g (1738 mmoly of athyl 3834 -chloropbeaylr-d 3 A-rifluora Domettiyhutantate were dissobved o

88 3t of disxane, and 39 ml of T N sgucows sodium hydvaside sohnton were added: The reactionowas stivred
¥ 2 b, The reaction mivhe was then avidiffed with 1 N hvdrochiorie soid 3o ph | and repestediy
extranted with dichlorvrethans. The combined organic phasss were washed with satumted sodinn ofdenide

v,

sotutin, drisd ever scedbum sulpbate sad conovatrated wnder reduced pressuve. This geve 3.8 g {1483

8% of theery, 83%: doy of the target copound,

THINMR (306 Mz, DMSO-d, Sopoh 2881273 (H, br. s) 745738 (3, o), 368 (14, d), 331-3.48
CURE, ol D0 (OO 3 DT8R 738, 80

GE-MS (dathed T Ro= 488 ming mie = 286 (80) .

- N e e T g
e ST 20 o =81 methanel,

Eooul
<
Srri

ol

Method B:

it

A28 {53524 yomoD) of ailyl (BR324 chilonphary D4 A d-rifloore-d-methvibutsnvate were dissolved In
228 ol of dinxans, and VLS o of 1N aquecss sedbiinr hydroxide solution weore added. The resction was
stivred g 38°C for 3 ke The dioxane was thes rorsoved o0 3 rotany svaposaion, and B agueous saiution thas
rermatned was, with fee-oooling, neetralized with ¥ N hyedrochlonie aoid {~ pH 73 The pescipitated solig wag

Hisred off with suction and dried smder g veom 8t 480 oversight Thie gave 83 g o the et

ot

somponnd wea siight §y beige sofid (fraction 1;52.9% of theory, 94% de). The filtrate was ackdified by Rwther

oitated solid was Hlered

—«f

sdditior of N bydeochlorie asid { pH D and sifornd overnight. Once more, te pracly

off with suctine and deied erater Bigh vacusny gt S0 (sws'ssi:gki;, This pave & Buther 3486 g of the targed
componed © 3 wdite solid {faction 2 corntarnioated with 10% of the secondl diasteracaer). The squenes
e that remained was repratediy exivacted with dichinromethane, and the condined wogame phases were

oy

dried ever pagnesion suiphate and coocentaied ander reduoed proassurs. This gave snother 244 g of e

farget compound asa colourlesy ol {Baction 31 contuminatad with 13% of the scoond didstorscunsr). Fractions

~ YN

I oand 3 were Soally condibed mnd repwified clromstographically on silios sl foehile phase
o

velohexase/otind soetate HRTY This gave 3.7 ¢ of thy tvget copound s o owhite solid (haction &, 2% of

%

feary, #9535 de

'-.,.

Fraction 1= sodien sall ofthe tithe compoundy

TE-NRMR {200 MFz, DMIOWG, Vppmd T3 M, my, 38R

miner dastereomer), .76 {284, o, wajsy Slantereomer)

3
7
7
dl
sy
5%
povs

g
RS0
i
L

i
P
Lol
At
sy
=
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focd
in
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S
W
M

B

Fraction 4:

1

HENRR {400 Mz, DMSO-d, Sippm 13031269 (b s, THY, TAT-7.3¢ (44, ), 368 (18, & 330347

$IH, ny, partially obscorved by 3,0 stgely, BF70OH, 4

Componnds Heted in the bl below wers preparsd i an anakegons nmannen
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Example MamuiNivastureStarting material o Ansbytiosd duty

283 R4 4 A-friflagro-Rqmethy B 2-{d-nthyh - GUVMS (Mashed 11
¥

phenyhbutanoie seid R 1T ming nvios 346 0V

HNMR (400 Mz, DMSO-d,

 Sippag: RS G 27 ke

.
i
Z
B
&
P
(33
2
ks
;
%
g
2
Z
w
=
%

 dinstorsoraery, L%

3
i
s e

lasterecnenn, 220 {e 3H), 348328
oM, (o, THE 258 (G 85, vl

o astereomer), 3003 B85, nunar

-

from etted (3844 wiflnore-Tmethyl-2-{d-methyl- | diastereoner), 1744, 2HY 72444,

§:3-‘§g,§4_3y§»}ﬁ&;‘:{a;}{;ﬂ{g 2D, 1268 . s 1TED {g Ba dek

{2538y 2-Gh-ethylpbenyii-d d d-rifluoso~

J-methebutancio seid o
LU-MS (Msthod Sy

HG ,x'@ R = FO6 min; sz 23S

TR (00 M, DMSO-,,
Sppray 875 {d, A LT 4 3HL 258
: ; {g, 2H), 304300 0, THL 386 (4

F PREY, 28 0, QM UV, A0, 135

P86 e s B

A | MG, "“‘"‘»(" Ry

e,

T
“tt

'».

freane othydA]

P {bethiphone Db A A riflaore-

Sanettpdbotanone

{28, 3R T cldere-3- Banvopbeayid d d-iffoare-3- 1 LO-MS (Method 3

metndbatnoie acid R LG ey mife = A8 MY

AR (46D ME, DMSO

k

Sippra) SRG (A 2. 758, naior

S84 Sidveremnery, LIV, B3, misw
Qlasterommer), J2E3.37 (o TH,

i patiaily obsswred by FLO sfgnaly, 175
£d, 1H)y, 728w

ToO{ 1AW {'%5)1:& T (83

fFoovethy 3R chlarn-3-Huarophenyli

&%,

{9

4 4 4-rifluore-Tomethyibutanoate
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Exgmple :

Nam& Structure/Stsriing muterial

Anabytical data

81

{25 3R 4 S willorn-2-{d-Huomplenyll-

Jancthyibetaneic acid

HO 3

Hg'{:hh

oo athyE 3R A8 rifluere-2-{d-fucrophanyly-

S-methyibutanoate

RSN NE S

R, = 057 min; wiz

Methad §)
= 249 (M-
FENMER {fren sodhao salty

486 Mg, BMBO-d;,

IH, vaalorad

Hppml:

CDRTH, minor davlsrcomer)
w, P, 386 4, T8, TS

Yo TATT A6 (my, ZHY (82%

82.\"‘

{25, 3R-4 4 d-rifloore~2-

butavsic agid

Foovathyl 384 4 4-irifloore-2-{4-zopropyipbenyle

Femethyibutanoate

{h-asopropyiphenyidqmetind-

).

TH-NMR (400 MUz, DRSO,

12,86 {1H, br. &), T.23 (41, q),
§-3.16 {1, m), 2.8~
LTS (N,

Sippad
3A6(IH, d), 32
ZEE a1 (6L G 8

| GC-04% (Method 1)
% 493 mubvg wir = 27

405"

834

{28 3Ry 2-{d~teri-butviphonyil-4 4 - wifluoro-

3-meihvibutsnuiv auid

from ethort 28 3R rorpdnayiphenyi)s

4.4, & trifloro-S-amethy Brutanoads

GEOAMS (Methed Th

T 5018 min i = 28E (MY
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Exanple

Nawme! ‘Z‘imcmre*‘xmr?mv meateriad

Aaadyticat dats

4 & Aqriflonre-Frnnthyd2-1442,2 2-vifluonthy

pheaytbutanaie aeid

from etiod 4 4 darifhoreS-methyl

02 2 vitonsthyhpboay] Butanoste

(U, ), 878

TH-NME 00 MEE, DMSU-d,,

Sppmk 1295123801 be 8), 737

(A, @) 3UTD-3. 3T 4AE my, 3AGR0R

GIMS Msthod 1)
B,

S o w35 R

{Echiorophenyii3 -diffuerovytopentydavetic acid

F

e}

frore methyl Ghchloropheny D3, 3-difhryo-

coctopentyDacstate

MR
Gippet 1259 (1, b g), 7
CLSEOSH, 0,3
260 (14, m), 242227 (0.5H, ),

226120 €558, mb

 {flasteranmer 8y
R 638 min, i

{linwsarevmer N\

60 Mty DM,
S8 448, g,
L A% {fs‘}i.fiﬁ", ), 2T

| GO-MS (Method 1)
Rf = &30 wvin, e TP (MY

%

ITEMY
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Name/SiractuveStarting muderial

Ansiviical dats

8&A

{283 R 2 {4 shioro-Y-wethouyphemy 43 - ifluore-

3

I-mcthyibutaneic acid

HiC g

frearonthel G240 -chior Sowthoupheayipd 44

riffore-Sathyntanmate

HENMR (300 Mt DMEO-dy,
oo 788
(U, &, T (UM, ), 688 (11, dd),
LRS (M, ), ISR, &), 34019

T, m TR 08, 4).

Sppy 2RLIZTEQ

LM Method 2% B

320 ming miee 295087 (MY

F1A

N
Lo

Sehlorp-Semethviphenehi-d 4 S aeiflaore-

FmetiThasneie acid

ooy ethyd 2-{d-chlere~-3«

J-mmethay B

fanaate

sthyiphenyb-t4 A-trifluores

CUMS {Methed 1)

R 5,260 ouing ol ISB4282 (Y

{efvstereomer I

R $.23 il nwiz = 280282 (M)

{diasiergomer 23,
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Hxample ManeedStracture/Sariiog materiyd Analyties) gata

{23, 3R 2402 2 difheoraoyclopropyiphera di-4,4,4-
wifleargdnethdbotmeic e

R

{aaigronmer mivrare)

LS Rdethusd 3y

X

R EOS oty e = 38T Y

Q TR (490 Mz, DMSO-di)
BRA JL

3 [ppmd= 0.76 6L 33, LB62.04 i,
CIEY, 292006 {rm, B, 318
1},

"‘(")‘K? 3;‘
R g
F 3

GRMEEAZ 2-difhroraoyeiopropyie

W

dmy,
SRS, TR TET M 2H, T

§

phenyil-4 4, d-trifiearo3-msthy thutancate)

N

{IRM2-(h-Hihvlphenyi 4 4 A-tritloore-S-methy Butdnole sold {ffaverconer midinre)

A\

38 g ofethyl GRM-E-sthyiphony a4 Sorifupre-Smethy ivanoate (picily showt 839%, showt 9,16 mmok

3

fend @y the mictere of o sach case 124 ndd of methaw

sSiastoresnser mixture ) wers diss THE sod water sad

o3,
bR

5.49 g (735 ool of sodium hydvoxide weve added a little ate e, The reaciion mixtuce was sthved st

0 fix ¢ i ARter coollag, the 'volule dobvets @ subaiantially reonovirt vader sediced prosswre and the

vesidee was diluted with eader, The reikiory way acidified by addition of hydroehiorie ackd, and the aquenus
vhase wos extracted three thoses with ety avetate The combdand crgnnic phases ware dried over sadivm
sdphiate, and concemtrated sader reduued pressars, sad the wesidue s drivd vader bigh vatmue, This gave
281 goof de gdecompotnd oy 3 soude prodnet which was ot pariiisd any futher {diasterenner satic chawt

Sib)

LO-MS (Miathod 33 B~ LOS maby, sz = 238 (MY Owisor dlastersomeryy Ko LT main, wfa =388 (MY
{mqior dlagsereomer),
TR (400 MEz, DMSOWE): mafor dlasteresaser: § fppm]= 07848, 31, L1741, 380, 2.58-2.66 {m, 44,

JAGI29 Gy D 336 () D, TR0 G, QHY, T2ET3R duy BH), 1258 e 5 HHY



I 2 conparsbie manner {ronction temporaties RY o 4

reaction thwer 12 &Y, e following cabeylie

acide were prepares from the corresporaiing ey

Exauinie 584

OGR4 A Trihorsdad-Huornplora D Sanetivibutanoic aold dfiasrerecner mlztored

Dinstersomer ratic sbpat 1

fn*\}\f‘ﬁ £400 VLY, DRROud ) ooy Bavseresaier: & fopml = 77 8, 3H), JARA30 (o 1M 38T 4

X

P BIT004 (o, IR TR AT Oy 24 12 8 ML

Exsmple 814

{3RE-Cllore-2 -Howropheoy -4 4. 4-eiflnore-J-methy Brotanode aeld {dusseramer smlviea)

DRastevsoner ratle gboat 10l

SRR Mathod T o= 7% ming sz = 288 &Y.

BENMR (400 ME, DMSO-d): bork diaprsreomanc 8 [opm] = 0.RE11Y {each 4, L 118329 G, THY,
3 {x

IFGRTT (enohidd, THY 728 G THY, 743785 {my 2HY, 1281133
Sramplee A 2 988
{-Chiorophenyl3 3 diflorvooystopratyihcatie aotd (oomers 1 - 43

HOL__0

-

F

By preparative HPLC on o chigd phase, 4 g {438 sl of the disvercomsr wmistie of

\

fdchiorephanvD 3 dilvorocvelopentvhrostic aoid  Exmuple R3A)Y were soparated  ite e fHwr
3 £ REFEN 2 ¥ s i3 E HOYH
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suantiomerioally pove Ghestersomery foobing: Dades! Cliosipak AR § pory 258 van 3 20 o) youbile

phase: isohexaefethanol + (3% siflecroacetis aold + P water) 953 (Wivy Sew nater 26 smbainy UY
detectiony 239 any lemperature: 33°CE

Eraomple V24 Seomer iy

Yieki 682 mg

B E2 widy ohowicad purity >80

oy Datesd AL § pan, 250 s ¢ 4.6 v mohile phase Ioohexaveficthanst + 0 2% wiffaoronestic
actd -+ Ve water) 955 (el fow rater 125 milfovn: LIV detectiorn 208 noy; tompersturss ML

LOMS detiod SR 103 mibvg sz = 223 (M)

YLNMR (300 M, DMBO-A): 8 fppm] = L96-1.82 (e, 3HY, 196-2.27 G, 38, 262277 (m, 1), 13044,
TR RIE (2, 741 ( 2HD, 1200 (brs, B

S B420 o ARG, methanol

Easmpie 34 eomer 2%

B, =833 miy; chomical purity >

<

{obine: Daiced ADEL 3 poy 330 axn x 9.8 o avobile phase: ohexanef{ethanst + 0.2% wifhuroucstic

ackd 1% water RS uivy, Bow rater 123 rabhate; UV didnotion: T3 sy tomparatae 3OV

= LAY ming o 2T (MG

NMR (400 Mz, DMRO-dy & Tppml s L46-1.82 Gy, AW 106227 (o, SH 283277 frn, THY 33644,

FRRY, TAS {d 2HL T AL Q& 2 128t oy HHR

Fiekd 338 mg

By = 18,36 mun; chernleal parity »83%
{Colwan: Pajtel AN, & jon, 230 mw 4.6 oy reobile phaser oboxang/{sthansl + 82% mihamwm

X Y

aold + %6 veaiory O3 dudvy flow rader 128 adfonin 1Y detection 228 oy temporsiors: 3830
LO-MS (Mothod 8% 8= 1.04 s o= 373 (M-HY

BENMR GO0 M8 DMSO-A: D fpomd = L3138 Oy, B L

AT {m, HHL 20007 dmy B, S0 G G RS

344G, methanol

ande 984 (somser 4

Yiekd: 56 rap
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o= 1135 ondny chomins prelly »91%

Honlomsr Dadost A, 3 pe, 250 o ¢ 48wy mobdle phaser obokansfathannl + 8% trifluowagatic

By

stion 238 oy mpeeabiee XOCL

aoid b P waterd 85:3 oivy How rate 123 mlimin, UV
LO-MS (Mothod % Ry= 104 nabi vyl 373 {HY

BENMR 00 MM, DMSO-E) 3 rom] = L2138 fn, 1HL L3348 fm, B, LTR20F fm, ML 230
24X Lo, DY A2 TS G, THD, ARG UM, TS AL ZHL T GG 2H) 1238 (s T

fady™ o 456,45, o 0485, mathane

Exsmple 84

o e 3 : 3

Mathy I{d-olloro3-{ {2538 2 (hchiorophenyi 4 d-rifiuora-J-nethyibutancod jonune) phengiiag

wisthyipentanesss {dasareomer 1)

N L.D

HR‘C%

a a4

328 g {120 ool of (838 - cilonmpleny 44 Arifiaote-3-mctiy bhataneie acld were dissolvad ia

V2.5 nd of dichloronteshang, 283 mg (147 mumoly of Tolders-N N T-rimethylprop- boas- aovdon were added

ey
R

avd the mixure wae stirred 8 reony tomperatire for 38 mis. 209 3 3.7 oo} of mridine and MR mg 83

nawl} o syl 3O adnoedgh

dotophenvixdoncivdpentanoate (enentiomer I Bxmnple 17A) ware then
sdded, and the roaction wixtnee was stimed svennight The reaction mivire was then soncentvated under

rifed diveotly by preprrstive RPHPLO Grobile phase

¢ product obtained was pt

yina

pretiarolwater 8201 This gave 157 mg of the turget compoursd {38% of theonyl.
LALLM (Mothad &) B 143 miwy e = 5047306 MY

SHAONMR (306 M, DMSG-y S fppa] = 0884, 3&?{}-, Q.80 (4, 30D, .83 (4, 31, L7185 (my TH), 248

S

vty obsoured by DMIG \mm}
{5, 3H A 1244, 1R TO (A, T, TOLRRT Gy 3, TA3CT R0 (o Y B83 {6, THY

2,38 {m, B, pat 8 g, H), L334T fw, TN partially ohscured by

B nigmaly, 3.42

= 4323, methaned,



Example 378
Method {dechlorn3- {233 R B hivropbeny -4 dtrifhro-3amathy inano v fudnn pheny -

methyipentanosts {fasiorsomer D)

H'A:C{( 6 AN 4

&

F F = C

F g (86 el of ANIRM-Wshkwophawyii4 dd-uiflnore-3anethyibutansic woid wore dissalved n

Ly,

Zarimedwlpeap ene-L-aming wearg added

4 and of dickiovomethane, 383 g {153 noal} o Tochivroai
anwd Ehe wadtore was stivred ot roen israperators for 38w, B30 {287 noved) of pyviding sd 288 g {RE

mneld of methyl 34 ovine-dohlvopbeay b dracthylpaatancate {coatideaer 2 Bxa

aple 18A) were then
added, and the roscHon mixturs s ativred overnight. The tcaction miniuve was dhen concendrated wnder
redeved provsure aod the vmde prodloxt ebiained was paxified dirsctly by prepavative RFHPLO {(mobile phase

smethasolieater 88281 Thiv pave 208 g of ths tasget scponnd {4736 of theney).
LOME (Merhod 53 3= 143 rain) wifz = SDE/S0S (MR

PHONME (400 MHE, DMEO-d: 8 fppen] = 687 (d, 311, 130 {6, 34y, 0.85 {4, 3, 171182 (v, 1Y), 247

258 {my, TH, patially obsoured by DMSO sigpal), 2. 70280 {m, 2H), 328341 {m, (M, partiathy obscared by

43 {5, 3ED, A3 GE TR, 700 (] MY 73344, 1M, 738 {8, 1), TA3T N0 (41, 082 G,

HaO algnaly,
FHL

= {1,338, methanol,

fere-Batvi F{d-chlor-3-{ S 3R dhdoropbenyii-d 4 brllnors-3-methyibutanovijandno Y pheayl-3-

coslopropdprepuncate {faciireomer 1}



«Z{d-sldorophenelid 4 S arifonse3anaybutancte acid weee dlssobred 4}

st of dichloromethane, 36 g (037 mwol} of Tohiora NN 24rimethviprop-bene-Tamine were added and

the mixtere was stirred ot roony eowperatuve for 30 anin. 41 g1 {031 mmel) of pyridine snd 30 g (.37 nael}

rar B Evsveple 3GAY, dbvsedved 0

af teri-huty] 3-{F-amino-d-chlorepheayiy-3ovclopropyipropanoaiv {enantion

A

§ qud of divlderomethane, were ten added, and she raaction neigtors was stred Tor saother § R The rerotion

sixdure was ten concuntrated ander reduced prossave and e onde product obtalved was divectly mrified
chronatographically on silica gl {mobife phase twlobuans/othy! acetste 2301 This zave T8 mg of the

target compound {(85% of theoryl.

LORAIN Eviathod 73 B LE2 psiny e s 8420844 (M-HY

Exampls S84

feeigd lors-3- {283 82 (denidovophenyll-4 4 4-0ifuore-S-methydbatanoy amino Jphenyid3-
vidppropyipropanoae {Javessonue 7}

19 g {048 somoly of 38382 -MWchioropbony i 4 S 0iflvorod-misthylhotane aoid wers diss

=3

vop- -enpe ] -amine were aided and

2 ot of dichlovompthiny, 3 g (0.7 mmolyof Dohlora-XN 2arinethedm

the minture was sthved 8t rosm topperanire for 38 min 108 pl (13 mmall of pyrkline sl 132 mg (048



£ kg w

@ R

wolopropyipropanoate {eowntivmer 3; Example 318,

munl} of revebutyl 33 uambno-d-cidorepheayipies
rred for another 1

dissofead iy 2 mi of diohloromethane, were (hen added, and the reaviion adisiory was st
o ohdained was

wats then concentrated under reduced pressiee and the orude prodac

The reaction wixivre »
dirsotly purified chromatographdcally v silica pel {nobile plase syeloboxane/ethyl seetate 28:1) This gave

G g of the target componnd s aeobouriess ol {83% of theoryl

iy aedz s SRS (RERY

LO-MS iMathed Ty B
TR GH0D M DRVEIOL Y S ippmt = 00081 Gu, Y, 017934 (m, 28, 945038 fm, THL 0368,
33, D381 80 Gn, B, 2T {5 9 D208 (o IR, 2ATRST o 1M, obstwred by DMSG sigesh), 2.88-
2.6 G, 1), 329344 (MM, partially obscared by Bl sipnalh, €34 4, TH) 70 44, 18, 737 44, 33,
TAGT, 5T (o, SHD, S8 4, 1R

The campounds Histed in thetable below wore prepwed nansadlogess manne

Example Name/Straety miSiz&-rt‘isng sstorials Anadytical dada

&4 4«»%}?&;&; ophenpil

ey
¥ xt‘r'}wvs

(htethod Tr
L8 o ol = 84S

«.)(
o
s
',"/?

2R3

Fon fere-butyl MG-amine-dsghiovophenyiy

S nsthioyekepropyvBoropanoate and 28 3R2-{4~
chioraphenylp 4, Atrifha dvnethyianeioaeid
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sprendvl MGioldored-§ : %m\:-v?
4.4 4 iflosro-3ansthylh
nesthony-d-muathy ig,emmo.ﬁ-
ae T
:ﬁ-.&ﬁ :3 '
Hioo L2
e $H07Y
3 v i
e
Heo oT T
s
S8 o

34 a4 d}:m\;;ﬁmn?hi rasthexy-d-
chlor ‘sismy%} 444

arde woid

fromy vorebagyl
methdpentanoste and {3838
ts‘ii‘iizmmvj“mamy

33 "”f‘fflS,% Ry2-{s-chloraphen
sayiiaming phenyhi-
SOTOpRBUAe

TLOME {Mﬁiw\
140 mifng vy

1A |
jHy
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Rl messnfne ntanoste {enmtioner §, Buanple 308 1and |

Example NameStractare/Starting waterialy | Analytical data
tzxeﬁ:ﬁ;y%3—{&@3&{}&3*‘%_‘ j "-'2 dechlorephempbd 4
wifheosn-Inethylin Al iphenily 34
dimsthvinenta w;xit,“wm‘ow:wu £y
H.G
G R }‘4{?“3
H,Cu )}\ LC-ME (M shm
PG ff;\‘i} Ry~ 148 i
S, if:?‘ - {MVEED
rou HONME {4-{‘;;} %\«i‘%%“
N34 RN .0 {ppan} =
’ = 1296, 3, 1
58 gk 1y
{m»,i ‘3 3 ,.sti §§~£L

A

frowm metiod 3 amince-doldorophensiy

SRR S ohkophonyl A -t
S-methyibutanoie weid

1844

methyl 344-chloro-3- QSRS chlomphem 4 4.4- |

iriflora-d-methyhatasoeilamine pheae B3 4
dimethyiponiunoate {fasterasaner ﬁ}

HG

e

SHY

B O {ppm) =03
130 €, 36,

‘ : “h %mme 31 As\sm\ ;
£ ;«gbs"ﬁv}a'}»’l?«{§~ch‘.< ng;‘m}; »143 Sgrifunegs
Jamethythubanotcoscid

MS { Method 33
148 min; miz = 518820

CREMMRB (4 ('H} B, BSOS
: : o

237 {i{ z}};‘ 3 \0,'\ _@;}

e, 3 7“:3;(? m. e
™, 5;{;}. 987 {3, TH)




Anabyitoal data

From wethyl 3-Gamino-d-chioroplisnd)
cyefobupobatanonts (erntionrr ¥, Exanel 3383 and
FE028 3R 2 <A ohloropheny i 4 darifleore-

Tamethyibatanoic acid

T RETT

Example Numo/Stracture/Startiag mateviab
methyl Mdalae3- 'wi\ &2 {4 a,%siuxsgﬁ‘“’zyi;»é 4
LLCA §‘3 Mithad 5¥
(B L8 o \\nzwx?{s’ﬂz
{N‘P«*H‘}"
84
§~§\ »s £%
?.ix,hdx HH,
_ ,.41?,5? o SEDY
o 1, 28,
Jeovela {5 sRi’“lii‘S ¥, By 'é-:}gg‘ 528 rand
£ * fo\‘}v m{« ~c§3§u“@§=~‘§ By }-£ 4 Srifiapros
Tnwethyibndanel acid
1 wethyl 308 ehorodd “"’S,BR}~S£»"" o
tnﬁ;xarbvowma\tb\ butanoylk |
Seeyclobutvibutanoats (o seremer ~3
Yﬁl LS st
& H,0 g,‘,‘w“ PR = 31 ming rads
e J LMY
Sha N :
v} VN 3
i ippm} = R8T ,Sii\ ALK »}E
P1433. 53w, 1R, 1334 t}'? [
" L BST-ET8 (m, 2HG, 24644,
Hea 3462 59 i, 1, pastially

bscneed by DMSO daoady, 279 (d,%
b 338-3.46 (m, T, 34U, ‘
10 €, T,

73464, TED, 7.43-7.50 {m, W,

581 (5, 1)
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Name/Structure/Staviing materiab

Example - Axalyticat deta
' weethyl S {daolore 3- (IR R R d ethyipbeayipd A4
srithorp-MawthyBasnost fanvine fphewd}-
d-methyipentanoate {fasterasmer £}
o LS (Method $:
A N R 1A% i i =498 {MEHY L
H-NMEB {300 M, OMSG-da d
{poml =088 G 3H), 878 (4, 3,
FURGE IS5 i.‘”‘ ‘a «H,‘ L‘?xm.é&?

b5
i‘.

,ﬂ
Y :

w.%mm,,
¢

1y

e 2%

Fron methyl 3~{3-am;inv;w~\a%armi‘;smi}@- nethyl

pontmnats {onardiomer 1, Brample 178 and (2SR |

esshyighmyi}-&i,ci,cs‘~=i~3‘§:§3iss>r<s--"§--m sthyibutanoic avid

- obscared by {)M:S*C? sty ,_.\x-'
28, 2R3
purtiaib obasoared by B
342 65, AN A8 {é PHL &858 (dd
TG, 723 4,
AHD, RT3 (e, D

i}, 2 3{}«

<339 (B
b

2%
3y

IH, TR

34

3 {ohbony
viet ‘y‘bu anoyi st
-‘,)h»i’i}’z}*‘id}'l- otk 3} ig}mm\muate

{Fiastorpomer 1}

H G CH,

ﬁ\é o3

Frow: metyd 34 Rannng «\i whicrophenyl-Sanethyls
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Exanpde Naaw/Strocturs/Sia riiéssg mrateriad Axalytioal data
methed
Fid-dseprapyiphenyd o} g.\%m.}g 13-4~
¥ TE } 3
LOU-MB {Mathod 5§
HO, Reo= 154 b s = 8107848
B (R
§~§~N\f§ R & I»t’}i \i}iw DMAO-dn
{} &7 8
B G, a0 E‘#s& &, LTLER
HI LY foi, THE 245258 O, 1 a‘mu\:z:d
by DMSU signaly, 270-2.80 (n, |
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\ki.-iw
e ?%‘\: ﬁ{éi“&h}\‘fi}-’}- SR A Striusres ,
3,}8 mz}‘ phenylg | LOMS Metdod 5
R 130 minyg ol = 48R/480
(M
THNMER G400 3, DMEO-LE S
ippmi = 0884 27TH, mwjoy i
- dhastorcomery, H.80(d, 3H), 083 &4, |
3R, 128 {d 023, miney
- diwstorcomury, 1.71-1.83 {m, 18),
Higa 245 (o, TH, absenred by DMSO

W amine-d-chioropheny-4omethyl
: Bxarople 178 ad (3838

fomy oty
prutancaie fenantiomer |
$ 43 trifhiarn2

B3¢ 'saﬂ ‘-.

i}“R‘ ":“, 2H3, 338
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3 LOEH TR 7?3

,2Hh, 7447 54 (Sf}
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:dmaiﬂ somery, 983 £y BOSH,
 mvior distoreomert {885 de).

e §‘§mn}g3§wmi>~.>‘sx\s.t§~v Batareio anid
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Hammple Mame MnmtioeMariing maderiale Ansiviical dats
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Exsiapte Do/ ‘as st ss ariing smsiersais Axalviiond data
: meothyd 3-(3-{H28, 383 -{dwers butyiphenyl)y-
4.4 A ifanre-Jnaethyd hxﬁ&nu‘fifa-;vsism*~=3~c%3§~0mp§zs>ny§}
: »éusmth& foentanoate (fasterenmer B}
& {Method ©
L32 miny wmivs S26/32%
: iés»mii\ {400 mw}wg,z»
| fppend = A8 {4, 3, €.79 ¢, 36,
{083 G, 3R, L2274, B8, Y 'i)*? 84
» P, THD, 246238 {ay IR ;sarsta?i
H3A i ebsowrod by DMSO signaly, 2,70
PERG fen, 2HE 3383538 4w 1Y
ﬁ?{:g&)f 2 § «Obbi{?i@ §’S\-’ E‘§>05‘°S\ ;Y
342 s, »H}‘M}xgd iHL 6 *}8 {dd,
" SH H}‘ 7317434 o &8 QT2 4,
F { < _ L LO6H, main diastersomery, RB&(s,
F ‘,\H"Sﬁg {0048, minar diastersamer) (97%
Sty Lded,
fFom nethyd 3G ambhe-dchlotopherytias
pentrcate Suartiomer |, Bxavapde 174 and( ¥
aee-budyiphenyiyd ,~r'¢~§~: fhaoreS-methy ataneis soid
rasthyi 3-4d-chlore-3~{HRS IR M2 {d-chicro~
3 “’m‘i‘m\\«;@hv}\;? pdAdwifuorod-mothytutanoyil
amino! phenyh-demet] vig‘z,mmmm fe {fusiareompr 33
» EO-MR iMathod 4}
134A R NP o= 290 min i = 5394536

1 pestanosts fvonotivawy |, Besomple d
{ chioro-3-mrethonyphoayipd 4

fros methel 343 ambng: ~,-z~h¥f>v<\piseﬁ\"}»i vty
TaY nod 383N

$-iriflavre-3-methyibutuneie

EHHY
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Taspple Namei&fmczﬁ&zmé&t&:rtmg materiak Snalytiond data
?»-mem 33 % 4 drifheora-3-mretior e
: é‘;\‘mm»i}m‘ ;‘msxi.am;vm gz%;cs“@i 4
- (W \"35 {M £
g g..p S,.,: P I
g’ia ” R* By= u win; miz «i&&%:’éz{fa
Hon N §‘ss-mmszﬁu Mz, DMSO-ds: 8
U (el = 0,68 £, 34, .79 €4, 3H),
R Ny 088 6, 3HY, 170184 g, T,
A b 229 (s, 3HY, 248257 {m, iH,
1884 QN‘\%J{} ;aasc.s;a,é})y DM &‘i_ sy, 2,76
280, RHY, 3.2%’.343.&2{} $ra, HH,
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S B . AHYL 2734, 084, major
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pUBtancate forantinmer i, %,xampic TAY ami(? 3Ry
44 Farifhuore-Smathyi Qv danetind ,}wm hussaic acid
wethpl 3-44-chlown3-{IRS IR {doldiro-Faanthe b
phengli-4 4 8- wifvore-Jwefiyihatanoyianine pheny ‘i% :
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H G ACHy LO-MR (Method 8
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Exsmple ‘«&me Straviare t«ﬁm-t‘mg msterials ﬁ&aaiytieai dats
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i{} RS §
g, F%: S g 3, E}i}‘
fom m:.im 3 g'*‘«&m ino-d-chiovophemyds
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gy o‘;sma)«i}&wi\?} mu} fesvil-femethylpentanaate
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MY
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i3 &, and

Woacd

d-methyiponisnoate fonantiomer 1, Example
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b2 60 G ii parmii\.
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Example | NameStrsoturStaviing msteriab Apalytival deta

sunthe} 3-{d-chiora-3- {fidcidorophenei3 3 difleoro-
eyclapeatyBavetyd }azmsxu\ henyBedane iwipemessxvate
{isomser 33

LS {w\im g
R AT min mds
M
HANMB (00 MBz, DMRG-dy &
{ppnl = AT (30 R85 44, 3N,
21 L 38 TRy 4S8R O,

MIEW

1184 32598 St o S mm D, 185228

oy, 3HEY, 328243 G, D 2T
288 am, 1M, ;} intly obsoursd by

- DIMRO s:gm } 2 Tf -3.08 {m, 3HY,
Tdd4s, T 4, T, TR,

g i 14y, '7‘;,'3-\";' *\7 £, 183, 744
S {g, 450, 979 (s, 1B :
From methyis ag wsm mu«bﬁ'zim smi S -
F-methylpestanosts
(Achinrophenyly( i
{.3\ SEaner 3}
chiorophenyi}
amsinoipheny il

§ LO-MS {(Method Sh

Ry E4% main; mdz =
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1284

o
L

Fom nethyl 3.»{1»&33:ixm»‘i~£§35§<}3‘e§?f§a<:zwi_}~
Jenethyipentannate {e s |, Exaople 178 and
{d~chiovophenyt)3, yelopentvhavetie acid

Esample 1214
Methyl 3-(doblan-3- {3 R 2-{d-chloraphayipd A -t Buwo-3-mahyibuianaoyamivel phemyib 32 2
difleoroayelopropy }pmgamxi

angd

rasthyl 3-{dchlore-3- IR 3R {4-chlonphenpdd dvitlre-3uaethybutsaeylarsine phanyly3 3~

difhrorahecanass
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30 mag (L3 po ol (25,38 3 dchioropher i d - tiffeors-3-mothyihstanais acld were dissolved fn 19
oy of diehloronwthane, 304 mg (1L.9% mmol) of Ichioro-NA 2-rimethylprop- ane-bainine wete added and

&

s

the mixture say shred @ ros onparaties e 3 i 300 o G071 sunedl of pridine aad 360 mig of the

svinars ConsiNting of methyd 3 i dchbrdpheny i 2dithorosyelkipropyiipropandits sad owthyl

3 -amine-dechioropharp i3 S-diffuorohesancate {(Bxample 584, dissolved 3 1 omi of dickivromethang,
were then asdded, and the rouclion mivbge was stined for 2 Suther 1 h The reaction mixtwe was then
soncentrated wnder redused prossure sod the erade ;)rﬂdd»‘t obtaiasd was diveatly purified sleormatographically

gostate JHLN Thiv gaee 7% rogof the oditure of the beo target

o

o sifon gad Gocdlle phase declobaxans

sxarponntc

LAO-MS {Mothod $1 &= 133 ming wfz = SACGSOARRR (MDY

476 wg of the sebvtere of wafdl Idohdeee3-{ 2338 (hoblorcphenyi 4 & d-triflonea-Samathyl

butanoy Ruminephenel 32,200 ueronynlopropyDpropancate and  sethyd  344-chloro-3-{{2E3RM2-(8-
shioropbenyipd 4 driflogro-dvethyibotanodiionung yi wird, S-diflvorchexsnoate (Example 1214} were

soparaied Torther by preparative RPLO aro s ohirsd phase ool Dalesd Clorlpak A5H, 5 s, 280 mm x
20 mun woblle phase bohovangiisopropane! 958 (wvy fow mter 15 mbming UV detection: 228 ny;
senparanes 309CL The roaterid Indthally obtaiond for peak 2 st pes 3 wis combined and then geparaed by

other proparative MPLC one 8 chilsdd phaee {ocduney Dalesl Cluelpal ATSH, § jow 258 s x 25 may

mobile phaser ohoxane/isopropaned $33 (vivy flow mter 15 o UV dotection: 230 nay feopemtine:

saphemddd dorificoreSanethy bty oano faheny el 3

diffunrohexanoate {diasiereomer 1)
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E) b

fohay Dafeel AT, 5 pm, 330 swn x 46 s mobile p};exs;r: sohexapsi{isoprapaned 8.2

srifleproscetio sold + 36 water} 95:5 v} Hlow rater 1 by UV detection: 220 wmim; temperatarer 30°CLL
LO-ME (Method S B 133 min; mdz« S4US4Y (MeHY

PH-NMR (300 M, DMSCEr 8 {ppm] = G80 61 I8, 146 & 3H), 209232 {m, ZH), 246260 {m 14,
garttally obscornd by DMIO afgnaly, 2620278 dm, 1H) 320330 {m, 18D, 330343 {my, 1H, obsowred by
Y sigaly, 348 {x 3HY, A1 G THY T4, TR TAT (4, THD, T2 (8, T, TAS-TS0 (A1), 884 (5
tHn

Mrethyl 3-{3-chlonn-3- {3 R {4ohlwopheny i 44 datiflvore-anethyibitanoylivmine f pbengl -3,

diffuorohexanoate {dfiasreresner )

Yield: 86 mig
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Ro= 1034 woin; ohesbical purity »948%, >0 de
oy Daicel &AM & wm 239 man X 46 day wobile plaser baphexanef{isopropanct + 82%

teifbuorpanstic astd + 1% water) DA (A How e | od/ovieg UV dotection: 220 o, ramperaturs, °CL

= SAESAR MY

LM QMethd S R LN
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THY,
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Methvl Sid-chiorg-3-1
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Vil 124 mg

&, = G080 oy chomival pueity >96%
Colonwy Datesl AZE, 5 o 258 vy x 48 smny eobile phaver ischecsnefivoproganat + 823%

teiffuoroacetic anid v % waler 333 4viv) How rater T oddendig UV detention: 220 e teoperanees 369CL

e SEEEAB A

LO-MR {Maihod $E Ry =
HENME 00 M, DRSOy 8 fopmd e BN GE 3, D081 IS iy THD D3SCLS G I 28120 Oy
13, 264282 e, 3H) 3238334 §m, TH, partially obscursd by HO sigral), 350 (s, 3, 412, 1), 722
fedd, BHY, TAL4E, B, T A

50 {m, SHY, .88 (3, 140

Mathyl 3-{ohloro-3- I 3R R 24d-chloropheny D44 4-uillvoro-3-methyibatanoyifawine f phenel 3422~

diffaprocyciopropyiiproparosts {ladmer 3
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Viekd 1{8myg

¥, =547 ming ohomical purity S99
oolamsy Dakcel AZ-H,

friffuordacetit atid + 19 water) OIS oy How ser 1 il UV detection 220 oy temperatare: 38°CL
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5 owmn, 250w v 46 ooy owbils phese Bobosasiliveprapaadd +

N

LM {Mathod 33 Rew 133 miny nvz = SIRH40{M+HY,
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A solution of 78 mg (029 mmnl) of Q33X E2-(@-chlowpheony 4 d dviffunre-d-mathybutaneie seid, 45 mg

B

e

(B3 mmoly of seerbulyl  33-amine-d-chiovophenyly A3 S-dithorneyelobuty Xpnpamam 113 ng

{831 mimedy of O1EFazabeneotriead- Iyl N N Cetramett

and .51 of of pyridine o 1 ol of DMF was stirad at room tovaperatore overnfght. Afer the reastien ?33{‘:

ended, the wdxture was divestly, without forther wark-up, separated info By componanis by prepavative HELL

This gave 19 myg 2345 of theory of the title compaond as axaloudles

LO-MNMathod 3 R = 1A ming ovin s SO2E04 (M1

it

The corspounds listed in the table bolow were prepared i an analogous manses

- Exsample Name/Structure/Starting materisls

Analyticst duta

¥

Frg-buivl F08-chloro- 3 IS AR d-oldorapbenyl

444 miflaore-3-wethy hutanoytamine pheryi3-

oyclotatyipropanoates

{fioxterenner mivture}

§37A

Fow toS-rera byt 340G amino-dshloraphenydy

Foyelabatelpropaniats aad (HRRKIER

i dohiovopheoyh-4 4 Anifluaro-3-acthy butanode soi

1=
2

3
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b

Ry 187 ming wdz =

LCMR {Method 55

SERM-HY

FNMR 400 Mz, DMSO-d)
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LA5-UED {im, 2L, L2176 (o,

3H, L86-2.08 {éxa-, 3 'i-i}*, FAED28

287 {m, HE, 335348 :{m; TH

14 {24, together TH), 7.00
t, BH, T4 68 THY, 736783

SHG, $ R0, togsther HEBL
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384

sthyl 3-{0-chlom- 3 {HRS 3R dchiorophenyli-4.4,49-

triffonee-3amethyibsenylamino pheayli- 3

X

Zepeshyipropamte

LS ONEy e}

e o

i’i C.’;‘.‘

b 31
3
ﬁm.%,,,...,

from ethvl 3-Gambnosd-chiovophenyid-S-ovclopropst-2e

wethylproapaniat {dfostersomer mivtergy sdEH AR K-

= {k.‘
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Exavapde NameiStracture/Startiag materlaly - Analytieal data

vasthyl 3-(d-chio-3-1HAS3IR 2 Hldorapheany

ttifluaro-3amethyibutanoyijpoineiphonyil

Teyelopropyibutenomte Gfastoresaer wicinrel

LO-ME (Method Sk

1384 R LAY muing s SLGSER
(VEHED
Fo
F
from maths? 3+{Famive-d-chlyaphergdydovcto-
propyibatsnate fracemade ) aod £ 2838
Afdchlorophenyty-4 4 d-triffepre-Sametheibutanais sold
Fxammnle 1314
34 L-dethyiovelapapy! thasel
C\i l,w‘\\«,{}H
£.23 1 4873 vovod) of zintioopper paiy wweretaken ug tn 56wl of Gathiyd ey, and R s {92 wanel) of

shloroiodomuthane were added st roon: lenwperitare. 5.84 mi (38,1 mol} of T-methylbat 3o ok, dissolved

&

fe 10wl of distlyd othen were thon added dropwise. Adber the addition had sraded, the reantion mixture was

wrd sved ot dus semparatire ovevaight. Afler cooling, the macting was Tiltersd off with
sucting theeugh Kisselgaln, wnd the Kiseigdr was washed repomtedly with disthel sther. The combined
Hlivates were washed with saturated sgustas sodbam biosthonate subalion and with water, drfed ovr
magneshunt aulphate and then concentrated 10 dryness ander reduced pregsure. The regidue oblatned was

parified by clromatpgraphy oo s8ivs ged Grobil phase ovdlehonaneiothy! svataty 301 This gave 358 g

eof thoomy of the gile conponnd,

GO-ME (Method T K= 123 ndvy oz = B8 WY

HoNMEB (400 MEg DMEO-E) 3 {ppmd = 28028 fm, IH, G250.34 {m, 2H3 105 {a 3H), L3T {3

P34 IHL 3R 88 (m, 2H)

The followhy compound was ehipined analogously to- Synthesis Bxample &
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Anzlytical data

rerp-batyt SR amethylovolopropy it Zeeriate

2 mathdoyclopropyetianed

. . S . & 9 v o o . g
frov-tere-buty? (teiphenyi-A i phosphaoyiidensiacotate aad | Lo
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16 mimy iz 218 MERNILY

; M (400 M DVSO-E: 8
{amy 2HL 83
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TI-H 8L {m 4

The llowing vompound was ohiained analog

sky to S

eais Bxample 447340

Example
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sersbatgH B3 amine-docldorapbeayiy

44 LpethyleyolopropyDbat-2-enoate

ii()‘il ety 254 ethyloscinprapylibot: Zeononts

#ad S-hramo-2chfornaniling

LO-MS {Metbud )

3w wlz = 302 (MR

TRV (400 Ml DMRO-d: &
Popoif = 00010 ¢, 2HD, 817
.24 {m, 2H), B85 6, 33, 18645,
B 3482 48, ZHD, 540 (heos, MY
882 (s, LED), G62 {84, 1B, S8R,
) T WY

repi Byl

e
5

< S-amino-d-chiorophenyid Fanativdoyclopropyiibisanoate




s
P,

=
3 -

187 mg (038 mmel) of ferebuwiyl GED 3G aninnd-chivropbeny i~ anathyloyolopropyDibui-R wupate

B

i, and 11 otg (0.06 moel) of phatfoundIVexide wave added. AL BT,

wars dissobead dn 80 md oF oty scete
the reaction mixtare was stirred snder an atmosghers of hydrogen at atmwspheric prosaire overight., Sncther
£omg {008 manol) of platoain{IV} oxide wirs added, atad the nxiom way then ones wme sthred at RT
snder an stmosphers of for@rogen @ aimtsphedic prassim swdenight. The Yoholing wixtony was thew THhered
o with metion Srongd Meselmube, wnd e Blirate s concentratad. This gave 36 mg {19% of theonybof the
gt oengpennd.
LAO-RES {Mothad 3 By = L37 min; sefe 334 (MY
TH-NMEBLA00 MR, DMSO-d): 6 {ppml = A0 10--0.0% {ra, 1H), 005004 {m, 1L DIR028 fm, 21 08

5 D27 e S, LAGLEE Gu, THY 223333 o, THY, 247258 {ay TH, pantially obsoured by DMEEG

sigmady, 295308 (o, 10 319 by 2 AT (A, 1M 265 ¢d, TH, 705 6, Uy

The lfowing conpound was propared analograsty t Syathess Example 984

- Bxample Nrame StrmiareiSarting nateriak - Analytical sdata

x

serrhutyd 3-{d-chiora 3RS 3RV orapheny T

. d-rifluaro3methybaanoyiamine pheny Bt~ §
LO-MS (Method 83

mathyiovchopropy! Bateronis (lastersoner mictngd

By 327 o

R i

S -y

CHANMR (400 Mz, ,fsz\zts‘aﬁﬂgg}: 5
Sppmds SA40087 Y3, G-
f G2 o, TEDL 01290 18, HH,
19025 frm, 1My, 8044, 3K,
fsws (d, T, 1,18 {25, 9, 1.3%-

£.55 fre, O, 2260 o, 1YY

1384

248263 (i TH, pagially chscorad
by DMSOsipnad), 3053 1640n,
FHY, 338348 (m, TH, pantially
obasvered by HO siguall, 484684,
D, 708 64, A8, T34, Iy
T35 G, 34, G883 ¥

N

front gere-tanyd B4 Samine-deoideropheny i

44 bty ivolopropylibunncate and
QSR akdorophenyid 4 doeifluom-S-metiyh

bugawady avid




Workder sxampies;

{+384-Chiore-3-{ 125,38k 2 d=chiorophony D=t 4 d-aifldoro-3anethyibtanoy e

ssethylpentanaio aold {fasrsreamar 1)

em

4w of congunivaied acetit acid and 2 mil of Conventrarnd hydrochionie acid wire added

mmel)  of  methyi 3n(f=§*9§?i§3($si(}*3vvﬁi{?ﬁ;}‘,3ff}*2*{'~"§*€§3:§(Wf!§?ﬁt3§:‘i}«"§}~3: F4-giffuore-3 ~m~*‘hsi%ust:armyﬁi&mim}“

g}iismy‘i}«‘iae eiyipentanosts {diasterenmer 1; Exaraple 98A) The resclion mixiure was stimed s

a8

L Adter seoling, the reaction mixdare was added fo foe-water, sud the evvstaly foomed were fHltered off with

suction. The cryshdy were wished bwice with watee s then deiad o3 Bgh vacwu drviy;

oversight. Tios gave W3 ong (8855 of thowryy of the itk svoponnd s a witite solid,

LOMR {Method Th Re= L300 ming mvie = 4905802 (MHY

PEEDIMR (46D M, B

SO-dlgh B Eppvad = O68 {4, T, G0 () 3B SR, 3N, LG

ZARm, HS 268270 doy, V), 270-2. 80 G, 1M, 329343 {m, Y, pariially obscured by TLO signalj, 4

G, THE OO G, LG T INGEAT G BHE TAS TS0 () 4H, 882 {5, 18, LIS s, 1

e s R IS, o 5283, nethanol.

Skt

£ 34-Onlore-3-41

meihdpentanoic avid {daversomer 0}

{28 3R -2 {dchfovophewyd 4 4 dvrifhuons-Somethy Budanoy Bamivo fpheay -4+



& wi of concentrated acclie ackd and 2wl of concentrated hydroshionio acd were added o 218 mg {043
paed} af methyd Afd-vhlore-3- {28 3R W2~ {d-chiorophenyii-4 4 4-wiftuore-3-methyibutanoyil-
araino} phonyl--methyipentanoate {dissivrooreny 2; BExample $7A) The reavtion wivhue way stiveed st
HIGHC for ¥ T Aftor vonling, the resction mixtwre wis added o foo-waltr, and the arystaly foved were
fitered off eoith sootion, The prysials were wadind twice with witey and then deied & o bigh veoumiun deying

subinet st 40VC vvernight, Tios gave 18R ng (88% of theoryi of the ttle compound g8 aowhite solid,
LOAME vathod 7Y By D30 min; milz = 400/492 (M)

THENMR (00 Mz, DMBRO-) & Jopay] = 0.67 (d, 3H), 080 {3, 33D, .88 ¢ 38D, LE%-1.89 {on, 1R, 23%
288 (o, TR, 2002000 Gy BHD, 2PR009 Qo EEE, 3203 84 iy EH paniially obscared by BaQ sigaad 4,43

(o, VD, Y00 dd, TH) T30 38 (o, SHD, TATTET (m dHD, B2 s, THD, 1UBS o s TR

.-;2{'.‘\_,._9,\ ~g aray
fedyy™ =885, ¢ = 6.278, mathannl,

The compounds Hstad in the table below weve prepaved in so soslogous manaen
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Examigle

NymeSirsotreStarting wateriat

Analyticaldata

{ from owthy!

ey

4.4, 4 m&mm 3= m:t wiv i f-v‘

dimethyipentatnie ¢

2

e
stmoyamine phomy3 4~
{Sastersompr )

4.4 4-triflanro-Fmethy
dinethy romanaaie

1), *?
;aw@uan?

3-{d-shloro-3-HERS IR 20 cldorophensy s

: 'i,ili«i\ffS {\)ic‘ thod '*Z}'
E R =
LM §* ¥

38 N pve s 4S

BENME (D0 M, DVRO~) &

Hppml=0.35 {d, 31}, 880 {d, 68},
P30 s, 3H) LAY
12,462,583 44, 18, ochwured by

W\’i\o ssgﬁa‘a}w S5 43, HY, 338

S5 {m, 1H),

sy abseured hy ¥
{Q, 1D, T2,
@i,i%&},?,é:"' SE o, SHY,

<RI, o

Id-ohlpro3- %3
§a d-anifuorn-d ~mei§% Fry ‘
dimsthyipentancio soid {Hamere

HEG
)

on

0
R
&

HO

e

fros metiod I-Gonloro-3- I8 38 24 chloropheay |

S48 ailuoro-3-met 3\ihz-m&\nii&*n,;mmhw i34

dimethviventanouis {daviareomar )

&

ppm} =
30, 3, L
124625744, 1
| DOMSCH sigmaly, 269 (4, 13, 329
1345 (m, 18, pontdal
HAD slgnadl, LI (8 1B TG,
DEEG IR, T, T
a8 IR

LLO-MS (Method $)
PR = 130 win nfe = 304/566
HOMEHY

PEEDIMR (400 M, DMSDwLE S
056 ¢, 34, 08B 4, 81,
éé‘?m* i ':{j
H, obasured by

Ny nim:m m by

2 '«'48 o, 4H,
s, IHL LTS




Exsople Name/Siraciure/Starting muterial Analyticnl data
e SRS3R 2o hfernphand)
Sirithiores3ame \-‘i%:sw;am}% larnine} gﬁmm i~
Imw ehutvihatoneic acid (dloviersomar 1
' i C»‘M‘i {&-ie "fis\é %
O M
s., H.G J
EMMER (360 MRy, BRI S
§§p§1‘§ = RRG{d, IH, 131 &, 383,
2 {m, TH), 1.82-066 4my, |
5 ‘ "Q frm, 2HY 2374, THy
IR, obhsenrad by
¥ sl ‘} 26404, 1, 12 -
k3 %7 {\n in, pertiadly obepured b y
Horsignal), £13 03, 1), 2 Qad,
CIHN T3 1D, TABT S oy B -3*1\ .
281 {s, E.}{_s, FLAS {beos, TH)
F F F Teedp™ = + TORS, ¢ = 250, mathanol.
from mefind 34dchlore3- TN 3R ~1{~\~\,J foraplwwmyd)-
4. 4-eriftore-3-m athﬂbmam) Yoheny D3
(.}-ms_ss)z:i.j‘,.but&s svate {distseomer i }
3 {‘g'l% O ‘*"\;{\
4 44 3
:§»§;§*c‘§c}f§3§;a§; i i.}l‘!{}i{; m...d (,,er,mn;t:\ e(.-?m:‘r ¥3
LO-MB x*\f‘iaﬂmd 5
"~ e s R = K &
{} MO : i_\ EA2 nsb oy $6/548
/U\/ VR
HEY TR {:xf‘is ,?».’iﬁ;‘:} DMERO-d: &
&

from meihy
Q;&ﬂ ;r"t.

13 4d-chlora-3- {2838
o Tarethy Fatawey

i) p%m
evelshety twiancate (diaviareomer 2}

\

N

{Echlonophenvl

E%i w}»cxmé by
3}, 254 4, TH, 338
partially ubsws z,d Iy

& .§ !’d }}i\} 4 {dé
;i-.{}_. AT ﬂ:‘ {vm, SHY,
1y, 1184 (hrog, 1)

I8, 0 =038 methanl,
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e iivd:i'}io*‘(\u% 3

5 3»}'{'-}.-2{ deetioclphbeay s
w;@?&mz} dHam z}o§oi~m‘ B4

| Exumple ,ﬁ‘ﬁmeﬁ-‘ﬁmﬂme;’@isirﬁmg weaderiat Analytics! data
3-{3-ohlorn-3 {{{1 s,iziu ophenyl
4 A4 uitfluero- 3 -1 m@}ﬂ?} 31’yi§~
J-egnlopropy hatavinie 4 e
L ~M":> Method 4y
a0 E A i yadz o RS2 (A
Hy.
HANME (00 MHE, DM 8
_ iopra} = L TT085 {m, $H), 087
¢ B2 fm, ‘-3*3‘; L %5*‘; 284m, 2H),
S : : A, h} R
vty VR partia8ly
v My zmi}ﬂ%ﬁu;
oy 1, TR i PR, T38-1.58 m,
AH 982 {d, 1
i}-
»}_ c,sgss 0}}}. aamn{a{:\te
: {diasisrcomiy PGS
: 3»(4~x,§“9r<‘»".w
§ F-methyibhutanoy E}&xs‘sm i g;sae*w }«Lsnm%s\,gmrzmmm a«,ed ‘
1 {eftgstareteney 13
EORMS (Methad 3%
¥ 132 min; wdz s 488 (MY
ENBMR (400 MBe DMSO-) S
fopon] = 068 {4, EB 8.79 {4, 3H,
84, 33’;:9 07, 3H), 1a8-E8
8 {3 i, ‘é%i} 2.56-

ger, TR, 238247
26894 (ﬂz, 34, 37
3. Z‘.?~" @f} vs FH,

G2 T8 i, HRD,
2iti aiiw a&s«mamd

}3

- ?,éi ga,>
-, LY

mei 39 ?pﬁm;mu&w {disreresmer 1)
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Hxample NameNrusture \mn‘s;w materdal L analytios] dsia

3-{d-chlore-3~ I3 83+ iwhiim{wwﬁ;\umphmv§

44 Arifluor-3am hatanoyiiamine gsfxen g~
methyipentanoio ackd {dfavereomsr 2}
H O OH, {LO-MS (Method 3
G {Re™ 128 sain; iz = SOR/8IQ

BN
HENMR (R0 M, DMSG-d): 8
fppui] = 06844, 2788, swjor

2

dlastersoss ok, i“ é(i. z\H} i. S{ai
$X
§

HQ

SRS |
H 4 Y
{é& H} F ”‘93’ S8 (i, AN, :
SO {dd, THY T2 (L TH), R8T (&
H, major diasteroshwer), .01 {5,
v W*i minor dlasteveomen, 1156

hn 5, PH C8ale ole

D F2-{dchiora.
eyl A4 Aifaore-d-methyibutenoyifaming -
;:sher-s-‘: dmethyipentaneate (fasteranmer

froms e thyt I{dechinne- 3+ {2538

S

|7
¥
Hp.
Pt
-
jo 1
=
e
%
-y
.
p
7

TENMEB {300 MHE DMSO- 8
+ippm] = 68 G, 31, .79 d, 31,
.84 ¢4, 38, 1%, #3181
e, T, 2384 ’»i"* (o THY 2.66-
1 f\}zss i%i}w ,{iv.-;’ ’mm 1),

o

21

v H si(‘aai‘} 48T ¢,
P, 688 ¢dd, 1), 728328 {m,,
D, TIOT A, »%ﬁ?,i T¥ s B
11.95 ¢y & R

i
CH,

384 A sritluoros{d
minaiphongibds

vathviperdan watc
a«.s:z\;_\_ romer 3
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wmc:ﬁyi w3
Hbutpneydbavinnipheaytl

A
)

from wethyl 3-{d-chioro-3-{ {44, 4arifluore~]
i‘?:‘"{;“?,,ﬁ'f‘il'!z .i&{‘}"ﬂbﬁs\r § Y
dpaethy *g}crtcz‘m s {sfasteroomer :;‘.m{rf:"zz‘.}

mf}, 276-2.80 ¢ (o, 1V, 3

fm, T, ;:s ritally obscwrad by

stpmaly adig, AL 4
E9% 4, HHE 7300

L L I B

1)

Example NameStractureSiarting material Analylical date
' 7,53? 4,4 A-rifuure-
T 3-3 yyiatanoyining} ;3%;&} it
methyipeninoic ackd fadiasiereomer 1} ‘
T MS Methed 3
I ming ave s 4TS
&% ;i 460 \Eﬁz DMRO-dh &
G éﬁi {d, 2.T6H, mdor
ﬁi;mc wsm)r}, G,.‘ £, AH), 884 {4,
3HY 1334 G248 dner
dlasteresayer), LABLE {m, 1),
i 236247 {m, TH), 280270 {m,
i%.%}, 280, m:. 3.20-3.84
' pzsszia}}’ obacured by Hald
), 18 \(ix 1Y
‘?.3? Lo A8
: (‘ﬂiisis??f\}? ms Q Qci {8, 0088, astnge
' o idiasteveomer), 1106 theos, 1D {84%‘
i fronymethyd 3-{d~cliore3- {28 3R A Huoro-2-{4~ del. .
flnrepbeayi - daasthyibatans ainw pheayls-
Fmnethylpeotanoate
{dlastervomer 43
$of $4,48 Seariflporn-d-methy b4
wiflenrosthyl pheaythutenoy sminaiphemdl
Sematvipantanedc sold {Qasteracmer mbtesd
: . .éS i 3? rm., -3.};{.}, 3
iz 2. i} Lo 288 {m,

328344

E § {ii, { %)
fave 4RO, T
S5¢hrg




NomeStraciure/Startbng material

" Anulytical data

i Exsmple |

i3

3~{¢'§~a§ im '».w“{.f N me'

from methy 3-fd-chlora-2-{ {283
g w:,ap‘"npx {
RIS R

2

fremtied,
ol
{Hasteremer migtire)

.‘M,E«vi fuorney "iu;ls apy
b, ummyi mm Bo, sheny
.}ﬁtﬁyigmm:mia aciﬁ-é {shavisres

ST mmﬁn §
Eaaetheipentatoste

LO-MS (Method 31

By £26 ming vwfe = S3383
(MR

THOMBMR (408 Mz, D "'ifb(?"{f,} (5
{ppw] = 368 (4, 31
.84 €d, 34
PRT2 f?’i’*‘ 213‘73_}, 2 3 2 iv’ im.\

PIHY 28268 G T, 270278
iy TH), 28330614
1344y
L0 signal), £.10 (8, 11, &
M T

y, TH), 3.2
§§§ purtinthy abeenred by
S (dd
7 {{ia AWML T A
'?.i}_q TAT G 97 (s 1
B3 g, §§i‘,.

34

N -'{{L?J -

method bzsidm\ Alasminet-d

H \.:-
Q

‘-»"_j Z{dreributviphomyid 4 4
aminn edchlorophenyii-ds
.m\,‘,;z-} 55}&31(\3]1{}(&&:\ {ftasteveamer )

Bl rorshutpighenyii, 4 «Mrsﬁ ROFG~3-
chlorophemyil-4-
wethvipentanote soid (fasteramner )

LOMS i Methad 3

: Ra ey «-;Q .3%}:;;{}.; e SIS 14
(MEHY

| HENMR (400 Mz, n:x;‘&;é}~ S
il?;?m‘g_

U‘{)Q‘; ik X 3%‘2} 8.7 3,
.8 :{}, i, &R-1 88
1o, THY 260
PR,
el obacared |
¥ ¥ £8ai}, L EE, 887
{ad, 4 }‘-}‘" ¥ '%‘{'* TAL G, 61D, 973 (s,
GO0 , ragior du\éi»semwn 388 {3,
& Nf}} rotnor diastereomery, 1388

§. ¢S gg‘{}(g./nutﬁ}

%,
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i Eaample Murme Rt Staviing watevial - Anuivtical deta

-(l*ahwoso- v; ;N ﬁ?« “{ i‘m%mu*mmti axyphenyi
N PR

il M (Methad 55
3 { 33 : r;.,%_ !}.83'{‘ o e S,
ﬁ u\; m :

i3
From methyd Id-chlore-3-HQS IR aldore
Femethuyy 3§3m>3}~=,4 Asrifhuero-Sanethyibatanoyil-
seino} phorge Bd-methyiperisatate {(disstereamer 1)
Se{a-chlorads {i{w\,_‘}’?}4*«34«?"‘!3&3@{% “{he shy Zoidn
msthyiphenyibutan : 3
domstivipentaneds soid
H.C .
3 LS (Method 8
j};\\/ fz= ATHET
HO
»igsm} &i\é%ié 3, 8 ?“Hd §
.84 {d, 3H), LeB-1.80{m, PH, 2.2¢
16 i{a‘ 3%%\ 2.38-2.47¢ {m, 3%; 2 a? 264

340 fm, -.H pariially

0 signal), 465 (&,

A T, 3N 728 3,‘1 c\_m, —iH},

_ 973 {8, BBEH, minjor diadtercomer),

CH, ORT (x, 043 minor diagtersoner),
PROS by & LRSS s doy

B

Rloro3-HZR 3R 4
.§\esw\‘§miivz§>v }.amme‘p% yerylj-d-
ethylpentanaate
{diasiereomern
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NawmeStrachareStaeting saterial

P
FN ol
sF
_f'{»%»ﬁ‘ foraphenyl
oo} phored
soarer 8}

o s;w?%w 3
3 3-dfeora

iiz} Sry

Exsmple ¢ 1 Analytieal data
: T-fd-oliora-3-HES A Mo More-Fmethylphonydl
4,4 A-wifuoreR-metiodbatanoyiaming phenyt -4~
methyipeninnoio avid (lfasisrsomer §}
HRC
0
HQ/L\, ; {_,, i
{ ?«}‘.’%}é {48*- \?iiz DMSG-deh: &
vl 68 6 38, 8.75-88%
\ PA8-LRT fm, $H), 333 {0 3,
17 W2 88 Gm, 1M, pertindly obsowsed
by i}M%f Yajgnaly, 2e42 79 o,
TH, 276280 G B, 3258343
{m, HH, partially obseured by HO
Leignal, 4,07 G THL 700 6L THY
LTRSS {y BH, TORTAT tmy,
JHYL S8 (s, TH), 1ES ey,
from metind 344
Smethyiohenvi44, 4~£r§ﬁ'ﬁam«3 -~ hystanmadts
surinadphonyl-dmethyipentinvate {fastereramey 1
3{d-chlra-3-{t évghiemgﬁmy 3 3-difhuers-
syslopsdybaestyibarinophonyB-d-mrathyipontaasi acld
: (womes )
LO-RS Method 8
=371 s ove = 488500
{M_-:.-H}".
HONMR (400 M, DMEO-d): &
f»pm ST 3H), B8 G 3D,
$% L52-0.68 (i, 20D, 170188 O,

P L3 L8y 13D, LOR23
{*Eh M), 236247 {m, TR, 2.6
70 {or, TH), 2T8-2.30 {m, THY,
J.?i} S293 (o, THL 3784, 1, T
{dd, THL 73173 (o, THY T84,
¥, S8y Iy, 1188 o, 8L




i

LS 1 {»ivghl yophenyly
rnedphenyiy
iamrer 33

S g
ﬁﬁamz;ﬁé . Avalytioal deta
EO-MES (Methad 81
R, = 2.71 min; wiz = 408800
QY
*iw\f\ﬁig a\) MHz, 3\?“30*&},‘ &
g Z\
£
(0, 14 i H}
:w 3‘3 {m, 2HL T 4} {qé
Gl ‘55 LR (s,
ey vaethiel 3-{dchiloned-{itdshloophayty
3, “,vgisixzsuz acyclopentysostyilemino pheaylk
d-methyipentasnaie Qpmer
; A3 3-diffuore-
: m&}\s;m‘w&m ¥ msw};\}mw _«4»fm'{hy%pa,emm\tc aw&
{isomer 3}
LLOMS (Method S
B30 by sody o dURARGH
{M%i}“\
3G

568, 19, 700
.?w@ g{\ ‘




Exsmple Ngme/Struohore/Stariing materisd Auslyticsi data

I achlore RS - ehloppheny i 3-dfluro-
sntyimceiylanine} phergdid-mathyipendanots anld
{igenmer )

Ta\x “\Hq oo
0 OOt LC-bS (Methad 8%
{
o™ TRy MR
§ . i‘i NRR (468 MH2, “‘)‘M‘é{”?aw
S \{3-? ip;}tni =88 G 3HL 088 i
X L2013 Gy, THYL BASE "sé gz‘t
e HM o0 Hi} i Fo-1RY ms D, 185300
o (o, 3K, 2292.41 fm, L), 241
252 im, 1M, ‘ms“s\ﬂfv albssen mi by

DIMSO stonad) S v, 1HD,
, {m ’?H},:.?‘s d I, 7@
{dd, THD, 384w, 287 «fw {0
Y R0 s, THD), 1E8S G s, TED

FJ‘

(3 3-diffuoroc 5&:;s3p§~'r3§yr§,}ac&§ yijasinn phenyli

fony eim erdaneste Qanger )

{3 3-04-Chion z}-J A2 §ais)f’<gg§§.zexs;;§}-4_;:3,e}‘--:‘riﬁammv}ms%isyi‘bzz%a;myi%a-:mirm§phmyi?}-i%w

\

cyclopropyip m;\imm acid {dlaviersomer )

HN

\ .J.-}Q

e
e‘.-]./
AN
F k

F

Mo,

tw—i

TR oy 38 el of nesbetel 3-{dohlona- RS AR ~ehiar aphenyid 4 d-rifluore-3-metind-
Butannelamivolpheay-Soyclopropyipropannate {dlatersamer ¥ Bxoople $84) weve disspbved fn 10 mif of
dichlonamethane, and 033 ml (4.3 mmot} of Siflescoacetic acid was added at RT, The reaction mixtre 'was
stivred at RT for 4 fonnd ther diuted with 10 mi of water. The phases were sepseated, and the agueous ghase

was then sxiacied threr wom thoes with diskderomsthane. The conmbined wgamie phases were advied over

reqaneshiny sudphute and concentrated aader veduced pressure, The crade prodiet obigined fn 84 pwnper s
gmized by prepavative RP HPLC {mebile phase metianoliwater i3 fsovrstie). This gave 56 myg of the targey

compound (X% o theaoy)

LO-MS Methed S B 120 ming v = S8B/490 (M4



~ 326~
¥ "\i\r‘iR {300 Mz, RO & [ppml = H02-0.10 (o, 1), 0080053 (o, 2H), 4440083 (m, 1M, 63044,
SH D89-0:89 (i, 1Y), L2020 aw 1Y, 2ATESE (i 3H, partially obooured by DMSO sigualy, 3380343
g, M, partiadly obsswred By HdD signady 413 &4, TH) 710 484, H-Ef_}, T8, 1L, TARE TG, TABRS0
fre, AEG, BRAG, LMY, R84 g s, 1B

L3253, chiovofom.

The compounts Baed inothe table below were propared in sy snalogous manney

Example Namo/Structare/Stwrting material Anahytical datn

LM (Mothod 3y
Be= 120w wie= 48R480
R

SRR G400 M, DMRO-G) 8
GH3-042 (i, TH A8
_?H; {440,548 gm, 1H3,
§€§ 3 %Q«f} ’39 m‘ ‘ii%}

2 S & {m,
‘ii ﬂmm Hy \zbswred b\ {)\‘I‘«U
 gignal), 129~:,»¥:f {m, 1M, partiaily
- ohgowred by 80O slgnad) 413 48,
;Eii\ i if? {36, 14, 73644, 38,
FTAT G B TARTSED (o, 4H),

8,34 {'s,. Hy, E263 the g 380

?{ﬁ} = 3T A oA
- chiosaform,

2
v

§ 3-{d-chiom-3-{ IR IR {d-ohdwro-
'-:v.}us}m»\«mcf%;yiimi DY }amme\
clopropdprapunonte {favsrvomee 1}

fFom fert- ,atv
pherplirad
phssy iy
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w3

Exomple MmuiStracinre/Streting walerisl Amedytien dads
Su{d-cloro-2-HERAR- s ohloropbenyly
F 3 d-trithore-3-methyinganoviianino i pheanyil-
\«W:.E\)hism {orspaacic sehd {diastorsomer mixtirs)
La2MS Method §
R 330 pivens e = SU2 (R HY
BE-NMR (400 M2, DMSO-G1 S
fopodd = 080G, 3H), 1841 82 O,
R THG, DAL fm, 3H, 197202
4 {rm, 1HY -2,2.9 {d{s, L, 2. :3 242
4
frowmy fertbutyl 3id-olilora-3 RN IR Eddechikne-
phensii-gdd-wifuovo-Santhybatwoslaming }~
cheaylrFoolobutyipropanons {diasergomer mivire)
I{daonlare3- {38 324 d-chioraphmayl)-
4 4 4-riffors-Sanethyibuasoyijamitophany il
demethony~daethyipenianaic acid
{cfaxsereomer slsiyred
LO-MB Method Ty
Be= 1 26wy mip = 83/522
EHY
MR 00 M, DMBO-d) &
{mm = .80 {d, AHY, R, 3H
. P00, 3H), P31 4040m, TH),
A

Mdechlovesds

fronm sentbayd G 3R R ddiloras
ey g ot nflsteo ey thatoy s
phenyiemethoxy-damethy ipentancate (fiavareonr
sixdare)

2702

3
L as%iai?ﬁy 'i’mwsui §ﬁy D
RH d, 38, 708

v
‘3’
w

TR, EHY 3308 34,

FARF A fn, PHL 333344
fdd, 1R},

4, 783

t.5, . HE)
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Exawmple NameRinuchereSiartihg materiad Asalytival data
Afdchiore-3- R 3R B2 d-chioraphergd)
4.4, drifhsor e->~.>*me§:sy atanoyfaminoiphesyt)
I bmethykyolopropypropanoi acid{dlaversones
sivearsd
er £y,
B E“3x BN \d, 3»‘&“‘%0!?;’-&‘!",};"}, iz
= SO2/A04 (MY
nic HNME D \"ii‘v J\f??‘(“l-: 3
# {wx-z} <080 68 3
IH, 166178 ,f‘"*;x
LET3.68 {m M),
S48 §n, i%i,\' g, T,
TA0-T 51 G, SHEL 992 {4, B
Frows seri-hutyt Sd-chlore-3- AR IR chore
phegy-4d dewtfiemodmstfebutaoytinioggs
phonyihd- nsthydovclopromlipropannate
{Hasiareansr piviiee)
Fddchlore- LIRS R34 -chiarophenyly
44 A-grifluore-Smalybotnoyiismine phagedy
3 -fluorsevclaprapyBipropanste sotd {dlastereommer
sexderad
LR (Method 8y
Be= LIS mag e SO0
HO (MY
TNME 00 Mz, DMSTd ) {
i fopr] = 638,80 (v, 3, G8B¢A
¥7 aH}, 0.50-1.08 Ay, P, LILL

frowm fet bty e

G

.

A,:i,, I W

F" 1 F ' G
F
deohfore-3- {2830 A {dchlora-
Hhoro-3soathyibutanoy! E-m“" m -
o fluereycdnprepyiipropanoss
{diastereamer mixture}

X

phenyiddg

pmn i

~a

S, H, 156373 (i, B, 268

>

J ARG (m, 3W RG34 dm, THL

pavtiafty ohseurad by B signai}
P36 THY A {89, 18, 7 v@{\a,
P, YA SR G, BHY 8 8“’

D, ELBS0 70 dhe s, 130
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Faample Npme/SiepctpryiStarting madorind | Avatytient data
3qd~chioro- 3-SR {(olloropbenyis
A A Arifluora-3amethythutanoy nno}s} ey i3~
ditfuorocyeiobuty Dpropaneie avid {diasiarsomer
iyt
LO-MS (Mcthad 2
‘ = SARSA
NMR (400 MHg, DMSOda &
} LR ERICREL ) o | NS Bl B et
TEED, 202247 {'n-‘ Ty,
2R E3%{m, 3HY, 24
. gmm Hy sbscared b sy DIMEO
298308 fm, §“~'§}~ 347
iH, gms*;f-.‘-w saeeed by
0, 13 4d, 1, Ta8 T
toy, 1Y '.-*"‘3;3&? 33 {m, 6HL 085 G
S, $ 98 & GO 1196288
{hr. &, 1H3
F-{d-uhioro- 3-8 3R M4~ aldoraphenyly
L driflawe-danethy bhutanoyanino fpbenyly
d-cycdopropyibutanoie weid {duioreomer miviere)
A
o
EA-ME fMathod 5,}'
2% R 2B ol i =
VR
H D, o
FF
frowe perebagt 3dd 'z>m- SEOSIR it
ph A dritene- I aatthyibuanntiandao-
pizx\mi;«»iws:}ciomon 'as:ism\saa Cligsrarecmey pexare}

Example 3

meethy

{propancic acd {¢

IR tA-eidorogh
Jiasteresumer spivinre)

44 G- rifiore- 3t bataneyHamivelphene - Soovclopeapyl -




O

0

358 mg {047 muel) of otbyl 3-{d-elloro-3-{{{E5 38 2-(chlorsphomylh-4 4 S illeora-3anethyibmtanoyvi}-

aminedphenyii-3-cycopropyt-2-aethvipropanuate {diasterenmer mixt-a;m; xample 12080 were divsolead dn &
saixtwre of L8 o of methaand, 83 ol of THE ad 4.3 wl of water, and 40 o (5834 wmwmol of Hibden
fodeontde smmz}%sydrs e were added at 070 The raicioe was sifored initially ot 870 for t & and ' fhen ot &Y
peprniphl. Asother 48 mg (084 vuvof} of Bikiom hydroxide monohpdeate wers Sen added, and the reaction
solution was anmed o 370 After Buther stieding at thiv fooperadies overnight, § ot of mothaosd was

& aixbure was sthrad 8t 800 for & Barther 12 ko The solution was than

wmetorad into the rosction wivtue, 3
dituted with water and aoidified with 1 N hydrechiorie acid (ol sbowt 23, The agueous phase was sxiractsd
theee thmes with ethyl acstate, The conthined orgamic phuses were dried over vapovsium sufphate sod
concenrated nder veduced pressure. This give 204 mg {88%% of theary) of the ¢ ic compotnd 5% a

diastoventier naktare,

LO-MS (Mathod 7r B 128 ming o = S02/504 (MUY (dlastercomes 1) R 137 min, miz = 502/504

(MENY (dastercomer 3, By LIE min, mvz = SOR503 (M0 {dhiosrsreonsy 33 R, & 139 min, oy =

G (M (asterecmer 4).

N

SHENMR (0 MUz, DMSO-dr 8 {ppm] = 020003 fn, GESHY, 013038 Gy, 2H), 047065 (o, .85
SEDY, QU109 oy 1R, 1T G LA, L2100 o, LRTHD, 1882 68 (o,

B68-075 {m a‘.a%%},, 9.80 {4

iHy, 28 fon, B, 3E6-3.27 e, BU3HY, LEBIAE {a, 051, partially obscered 3y B0 sigﬁ&i}{ 408317
fom, HH 670878 Gn, QUG TO2-T A3 G, TN, 730<7.53 (o, S840, QA0 10,00 Qo 1D, DETSERE (b

o, T

Exsmple M
L o R

344-Chiorn-3-{3RE-2-4-chloropheneii-4 4 $-trifhuore- S-methyibutaroyimine bphera 3-342 2-difhuore-
[ERELS % &

eyelopropyvipropaneie sold {dfastoreomer e I



£14 vue 021 moaehh of mettod 3~-{_«'£~~s:§33§;}¥<;\-3~§ H2E X244 chloropherdi 4 4 duarifioare-3 wanthyibataasyt)
sEningg ~diffunroryslopropyDipropancate (somer 1 Bxample 12447 were dissolved v a mixtare

of Tl ofdioxane and 1wl of water, «ad 27wy 0.4 menoll of by hydrogide mpachydose werg added,

The nibciure was stired @t T overnivht, The soligion wag then dilsted with water and soidifiogd wigh | R
bydrachlotie acid (pHt sbowt 21 The precipiiated solid was Gharad off with waction ard dried vader High
vacat overmight: T ave B9 mg (B8 of theory) of i tith corpownd &8 & Jiasersiner mixtyre o the

ES

farm of aowhite solid

LC-MS (Method S Ry= 1.26 ming miz = 5247526 (MY

1

BENMR (400 MFz, DMSOW): S pramd = 080 6, 3D, 104199 (o, TH), L2668, L3ITH), 136150 in,
PHY, L8720 {my PHY 24642 82 O, O, ;mt’t«aih otsoured by LIRS s.%gx sk 315340 Gy IR, pantially

kS

otsoured by W0 sigral), 407417 n, VED), TVRT.26 (o, 15D, 7367733 oy 6H, D87 £y, QUSSHD, 1061

g

SASH, P16 g ¥

Examnle 33

FLEChlorn 3-HER W2 {dchivrophanyi g 4 d-wiflvora-3nwthyibutanoviianine phewy J2-difhuorn-

X

volopropyiipropaanis (it Gliarereomer siixiare 3)



LS g {027 pnoial wethy! 3-63-otdora-3- {38 3803 dchlovopheny e A d-rilluore-S-metiibatimentd
avined phenyly-a4E 2 dilfucrocpaiopropyiipropanoste Heamer 27 Example 12340 ware dlssobved I woaiture
of 2 mb of Hlokane and 1 milof water, and 27 g {0848 auval} of Hihden hydraxide wmonchydrate were uddad.

The mixtare was atiered &t ®BY overnight. The solution was thes dilted with water and goidified with 1 K

hysleeohdorts aold (gl o The aosents phase vas exieacisd theee thues with dichlovpnethare, The
ponbined oxganic plipes were drisd pver mgesian 51.;?;3.2‘3.&{;3 and voncentrated uader redueed prossire. This

gave 101wy (90% of Gy of the titde sopound as o Bastercomer mixtire i the fhom of g astouriens il

LM (Mathod § Ry= 125wy atfe = X MY

PHNME (SO0 Mtz DMSOE): & Ippm] = 0.80 ¢d, LORHL LOSLIE {oy 3R, 136 ¢, LATHY, 13513

Y 160 ED ton, 1BE), 2484282 (3R pantiall

'.)‘(

G o,
s obscorsd by TIMEO signal), 318342 fm, 1, pastinily
S8 Gu, Y, UMV

o

3 dmy TH), T3TGTAT G O ST & BOSeHY, MG g,

aliscared by ML siad

04450, 1216 (or. s, 1D,

Exsmole 33 sod Kxsmale 34

{3 AEOnbre-3- R R 2-d-chforaphonyi-4 4 Srifhuaro-Soeiyutanoviiumine  pheaylle

Jayclobuiyipeopaioio aotd (efiwrerenmeny Fasd 2



The diastercomer mbinee chtained dbove of T4Chlars3- (ISR {chloropheny D $ driiines-3
swthybutmoyllamine pheny-d-cvclobatyipropanoie ackd {Example 24} was  scparated  fwther by
proparative HRLE on a ohival phase foolwen Daiest Chiralpel ADSHL § am, 250 muw 5 20 swn; injection

2

1% isvprepanad; fow rater 15 mbimin; detestion: 228 nmy

weehirer 40wl mobile phase: 80% isohexa

tnnperatore: 2ECT &3 my of destercomer wmikture gave 29 wmg of diagtemornnny § (& mple 33y and 52 rag of

disstercomay I {Evample 34}

Exaraple 13 {digsisreomar I

ECMS (Mothod 8 B L3 suin] wd s 502 (11,

BENMR (00 Mz DMEO-Gh § fopral = 080 (4 3HY, 145167 fm, 2HY LER179 6, 34y, LOR203 {m,
FH), 2.24-2.39 Dy 28D, 2A24T (o, THD, 2.87 30, 1HE, 3352340 foy, TH)L 4013 64, YED, 7.01 (8, 1Y), 725

T30 o, IR TAZ-T 54 o AR, OB G, THE PSR By 5, HHE

280, ohloroform,

Example 34 (diastereomer 21

LO-ME {Method 33 Re= T3 iy vz = 802 (W

HANBR (469 MUz, z:smsa:;q;s&;; 5 Il
242 {m DEE, 242K G, THE TET G, BH, 403 GQ TR 0D (G, DI, T3 DL T

S PHY P60 Geog T

L8368 3 L4583 vy B8, BE-LUTE (ay, 3EE) 1LOR2.04 G,

3

fae™ = +53° 0 = {358, cidwothrm.

Exsmple 38 and Exempl 36

3{4-Ohlor-3-{ RS 3R 2-{dshleropbany -4 4 Axiflocre-3-methybitasoyilamine pheny oyl

prapyibutarais w0 {fostereconarne § and )



N

S
HN

\f{}
?"i f;z.o,, f 5 2

F F
F

Sog (0. o) of the dastorsosnsy mitsture of I-{dchlorn-3- RS IR 23 ohloropbenyl a4 d-iriflnoro-

1243

3-metindbutanoyaninelpheaylivdeyelopopyibutanoie acld (Evample 29 wore scpwsted futher by

prepaotive HPLE o8 & chiond phase Teolorare Dakeed Chivalpak ADWH, 5 povy) 250 v x 28 ravyg vl phass

ischennoviothand 80716 {ufe); Bow rater 15 mifein, UV detection: 330 nay fomperative: 38°CE

%

Exaanpke 38 {diasteraome

Yiehd: B

By= 747 min; chemioal purity ~98; >99% de

alpak ATWEL § sy 280G mm y 4.6 sy michile phase: bobeyane/(ethanod -+ §2% wifluorosestic

oham; s
avdd -+ T watery B IE {uiel; How sater 1 aadindyy LIV dotention 220wy oopeeadioes 9L
LOMS tvathod 33 R 126 ming wviz = S02/508 (30

HNBR (400 MHz, DMSC-E0: & [ppml o 8L 19086 O, T, 008005 Om, 1H), G207 ¢, 2, O \9»
o560 {oy, FED), 0RO 4 3HD, 12T 06 dony, TH FAS158 (o, B8, 30947 Gy, 1THE), 2570268 {my, HHD, 298

349 oy, THD, B3B38 (TR, {kﬁiii-ﬁiﬁﬂ}\‘ obaoured by Nl sigrall 03 ) BRD, 707 {8, 183, 733 @4, 1H),
TALEE I, 7434780 dm, T B8 (5 1B, 1202 (e g W)

Tadp™ = w41, o= 0,208, chloroform.

Exaompie 3o {diomerenner

ikt 38 rag

R YR
o PERe e

R = 873 ondnyg chembond pud

[Colaran: Chiralpak A0 5 pov, T30 wave x 406 rave) nnbile phiaser fsotecanpfatianel + 8.3% i Boeroscetic

ackl & Pt} 0 B il flovw e bombiman UV detsotions 220 ey tomperstave: 3N
LO-MS {Mnthod 5% 8= 1.26 min; wiz = 3620504 1Y

HNMR 400 Mz, DMSCE ) 8 [ppm] = -0 13007 {m, 'iiwi;‘;, ERG--D0T dn, 14D B22-038 G, 2H3 888
AG-FE5 dm, TRy, 239247 4, FHY, 2.3852.06 (m, 13D, 298

2736 0m, Ty 3




- 335~

389 Gm, THY 328343 gy, 1, pastia
TAZ 6L

v ochsearnd By HLO sfgnall 403 {4, 1H), 707 {@d, D, T35 44, 1y
B 73750 (o 4R Ry, TH), 1203 e s, B

The follewing compound was propared snmdogousty to Example22:

Faneple § M StracturyStarting material Aanalytioal date

Tdohlneo-3+{{
4, 4 Aritheoms o pheny)

"‘\;a,;o SORY i ,zémiazm fogeid

B Meilod T
R 13 raag nwle \i& 18
s\,i*"i}

SRR {460 Mz, DMSO-
e TR, P BB
2w, ,§§'i§},-‘. $10,88 {m, HEE,

37 & E\»{i 5 fowy PHYY QRG{E, Y,
G2 {4, 3y, i SF158 fm, N,
SALEAD {my, ) 250288y,
PR, 3.08-3.20 (m, 1H) 328343
fon, 1R, pm 3%3\ u%mts S%}}f O
frana forsbatyl 3(8-chbore3- {28 3R 2-chlore-
;:siztfavi\«'i £ Suifleore-3-metheibranndliendnots
phenylidd anethvley cﬁop:op"‘:}hmmfsaia
{x e’,az'«zwwms S omixaes)
8. Assecement o the phamacniegical seliclly

¢ pharmacclogival effect of the compounds according o the brvention can be shown i she Reflowing

3858 Samolationof recronivinant sol sofase G yitrn

Frreestipaticas oty the stivlation of reconibinasy soluble pranylate oyclase GO by the vompounds according

o

0 the nventive with and withod sodhwn sitroprosside, and with and withowt the faen-depandent aGO

fnhibdtor VA28 oxadiaolnfd Salgeisioalin-one (ODUE, we cavrled vut by the method desorfbed i dotad]
B the followdng vefiocnce ML Hoondoks, £, Bocker, Ho Apeler, 10 Sinichoke, H. Schroeder, B Gergr and

JoP. Rtasch, "Purified soluble vg:ua.re}}fi_‘y'if evehase expronsed it g bacalosinue/SE systeny: Stimutation by YU-1,

nitels oxide, sod carbon wxide”, & Med TT VRN BRED The hane e psnylise cvelase fsobtalned

by sdding Tween 3040 the ssopbe baeffer {0 5% b the flogd concentestiond,

The actuvation of ¢3C by a test substuance s roporiad av s-fold stimalstion of the basal sotivity, The result

Example 22 foshown a Tuble b

o

ixavapde 2

Stimulation Oe-foldrof recorabinant solubic guanyiate cyclase (O vivo by |




~ 13-

{aneentration Hasm-cantuising sC Haem-free sGC
Fxnweple 32 fal
Basal + 881 aM + M Basat
Loy BRAMNG LG {18}
& HEEE S URE R B SA%LS i TeRIX1
883 P03 d4 %13 AFELS PEadn
.t S LA R U I FELE
Ry 2AE LG S4E14 1 84233 493418
i 3R 12 FRR S

ate 2~oxide; Qii}‘{"i 3 H-E 2 Aoxadisreie-{d Sajguineyalin-Lonel

TDEANG = 248 Sdiethylaminoidia

i ods evident from Table 1 that sthualstion both of tiéw hasm-containing sod of the heeov-fee snoype B8

ahieved, Fughennwe, conbinntion of Exarpie 22 sod 2 N diethyhhmive dlinzenclate Joxide {DEAKROG)

are KO- donor, shows e sprargiale effest, Lo the offoct of DEAMND i not p{ﬁ:&gsﬁa‘t@d as would be expected
with s sGC aotivasar qoting v » Teeome-dopendest oot b addivon, dhe oot of the sGU wetividor
ancording to e dnesntion & wt blocked by iH‘»i:._isi,i%»Qt.‘»;z;(}iazeiicsifﬁ,_Ba}iiguimmiin-i»{}ﬁa QY & haene

dependent infibitor of soluble guanyiate cyclase, bui s in fact increased. The remdts in Table 1 Hus confinm

the: pwechanisty of satlon of the mn\;m\zré\ ascording & the Bodstika gy activatars of soloble pnnyve

g repartsr el i

coording o e ineentivn ik detsvrnined &% 8 secombingnd goanylade

\

eyveiase reporier voll e, @ doscribed B, Wander et ad, dnad Slochesr 339, 104012 2085

b3

x:

Hepresenative resulis for the compounds neoneding to the vention ave Bued in Table 2
P 8 &

Tehie s -antivating wstiviee dn the OB reparier coll By vine

Example Neo. RMEC (s}

} 3
3 A5
3 8.3

oo
(2




Example Ne.

MEC faM]

P

g3

o

I

&

.

<
A7)

1 3
12 i
13 @3

td

#.3

i 3

2 LY
21 i

23 3
8 gt

%)
~uk

s

sk



Example No. MEC Indhl

¥
2

36

31 §
Nt .
32 3
3 §

3% &3
36 3

IMEC =minhwmay effective vopcestratioagk

B3, Stndation oSG Srevme oty

Soluble pusnyids vyelase (OO converts o stmualetion GTE nto oGME and pyrophosphate {(F91). PR B
detonted with the ard of the useay dessribed balow, The signa! praducad o the assay nereases sv the reaction

progresses and sprves as 8 measure of the $OU enzyos activity nder the givens stimulativs.

Torarry oud the avsye, 29l of sreyow sobdion [0-18 1M solible guanyiate ovelase {prepseed avcording to

Honkoka et el J Mol Sed TE 14-23 (19997 fn 8 rad TESA, 29 Ml 8130 BSA& {Haxtion V), $:505%

Beii®, pH 7S] s dodvially totroduced o 2 wioroplate, and | pl of Se subatunce to be tested (ay & serdally

dilated solution in DMEBO) i added. The subxsors Iy inpdbated gt voom iﬁ:;}pq‘:tzﬁ};ﬁ'{‘. for 10 min, Then 3l of

detection miy 1.2 M Firefly Laciorasy (Phosins prally teoifersve, Promegal 2% oM debydealapiiinin

ipraparad soowding o Bikr & MoEhoy, droh Blockew Siopfys 32

>

b and G4 oM VT (Signad by 30 a8

IZR {WOITH 12T uM heifurin
2 ol MaUh, 015 BEA e

"’" “'3

{Promega),

Hon ¥, aee added. The ensyme mucting {5 vavted by adding 28 pl of substvate sodution

§§w3 md guanosine $-triphosphate (Nigmn} in 59 M TEA, 2 ndd Mgl 019 BSA {fraction V), D.005%

Brii™, pH 7.51 and mieaseved contimeoasly Iy 2 londnoneier. The extent of the ativusdation by the substince 1

he fosted can by detonoined redative o the sighal of the unstinwslated veattion

The sctivation of hasrediee guraypline cyokos s oxamined by additton of 23 M of BEE 2 S ondianad
shapsinoxalingT-one {ODQ) fo e onsyes sobhition and sebhseguent incubation for 30 mmutes and compared o

the stimvelation of the native eneyme

Represeniative sesths e the compowrals acconding o the reantion aee Haed fn Table

Activating action at the «OU0 cozpran fnviva
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Example No.

MEC o}

By faMy

t2

)

o]

4

§ &3 53
& i3 F

0 6.5 19
2 b} 17
i3 8.5 14

$4 8.3 8.4
22 24 68
5 5.4 00
27 17 #3
3 b7 S48
g 3.4 13
35 i i1

B ¥

Rabbity ars anacul
exsmnpuiosted, The sapfenous artory i removed and divided fate vy 3 pov wide. The ri;ﬁgs ALE m{mmed‘

stogly o o gashe s

which i at 37°C, & gu
Cath x 2 H0 bandl Ml x 7

sevum athumin 80038

e 3 et of wilw

chizad and sacrificed by infravenous inject

Har hooks opes ot the

wead with varhoges and hay the following compositton: KaCl HE md: KCHLE M
FEAY B4 ol KELFGy L2 ol WaBIOG, 35 mM gl

3. The foroe of conteaction 13 detegted with Statham U2 ¢

L onncentrating al 30% of roaximum effow ‘-_,"\

on of thiopenial sodiom {dhadt 38

end and made of 8.3 mmabick speciad

o « RS SO il 3 R DT . FTE T SN « o . ne N . TR TR T T N Th T
{Remanium k. Bach ring i placed wader sy infoad tondon B § md orpan bathy with Brebe-Honselelt solutiun
gose 19mb havine

elfs, ampified and digitized



eig AL converters (DASIBEY HU, Rehivy Instrévecats, Munkl) and weorded it pualiel @ ohan

weeorders. Contraciions e Buluced by additiog of phenyiephring.

After several {generally 4) coutrol oycles; the sobstance to be lavestipated B added I sach Terther rw In
inorensing dosage, and the level of fhe coniraction sehieved under fhe inthuence of the test substance s
compared with the Jeved of the scatrastion reached in the las! preceding nin. The concentnstion necessary o
reduce the contraction reachied n the preveding contral by S8% &5 salenlated from this {'125{?@}. “The standard

pplcation volwme 8 3 ul. The proportion of DS in the bath solution porvesponds S 1%

Represavdative resaits B the compaundy avcording o the eecntion are Hyted 4o Tabled

Y asevelaxan offe

Exampde No. g InR}
38
19 13
14 263
6 TET
22 137
B3, Radtiotelemetic msasovement of blood pressare and heart rate on senseicns S rats

A peminercially gvailuble wlometry system fom Data Scivnces nfemationa] DSY, US4, is somployed for the

measureneidy on conscions BH raty deserited below.

The system consists of 3 main cunponents; {7} beplastable transmitters, (3 receivers, whisl aee trded vig g

ransitipdexer t 2 {3 data aogunisition coraputer. The telenetry systont makes i possible to continupasly recard

thie bloed pressors aad hosrtrate of oposcins aniraals o thelr ssual babitat
The investigations are saried oul or adudt fale 5;:0::;&:;:.0114 Jy byvpertendive rate (SH rats) with a body
weight of » 208 ¢ Afier transenilter implantation, the experimentsl antroals sre houssd singly b type 3

Mabrolon cages. They have free aovess o standard ford and water. The daynipht rhyiba s the experimental

beratory 15 chasged by the roove ighttng 3060040y and at T.H8pax
The lometry transmntiers {TAM FA-CHS, TISE eaploved are suegically planted noder aseptie conditions

i the axporinental anfmals at Toast 14 days before the fivst experimental use, The antmaly sninaented by this

sy can be employved vepe witer the wed has honled sod the baplant has seitied,

Forthe implantation, the fasted animals are arpesthetized with pentobarbite! (Nembatad, Sanof, S8 owikg Led

ard shaved and distufocted over & ovge arey of thelr sbdomens. ARG the abdoming] savity hay been apeaed

akong the linex alby, the Houid-Blled measuring vatheter of the systent {e doserted into the descending aorti fn
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e ceanled divestiog whove the bilreating and fived with fssor ghe (VoBandP™, 3L The banenifier
foonng b fved hvrperitoneatly o the abdondis! wall el aad lapered clogare of the woand 8

& sed i adminisered postoperatively for

s‘;?

parformed. An antthiotie {Tardennvonel CUMP, Bayver &G, bk

propheleds of hfectian,

The substaness o be favestigaied ave administered orally by gavages incach caae o a group of animads s 6),

The o8 subsianoey ste dissobved s sulable solverd eixtives, or sispended i &
appropriste for an adminlsration vobewe of 3 mithg of body welght. & solventtreated group of animals &

&8

smpdayed a3 vonirol,
The telemetry meaniring onit is contigured for 29 gaimals, Bach sxperimvnt & recorded inder an experiment
muamber.

Fuch of the nstramented raty Hyving 1 the system 18 assigned § 8 soiving antenna {1010 Receiver,

DN The vpladed transmitiens canc be sotivaied externally by means of an lpcorporated seagretle swiich and

<

are awiiched o thansmission iy the vup-up o the sxperiment. The emitted signals San be detested coline by &

data anquisition aystem (Didagues™ AR, for Windows, D8I} and be appropeiately processed. The data see

s

stored i sach ey ina fle crsated B this prepese aiad beriog the experimend pwimbey

aser {4} seatolie blood

in e standard procedure, the following are messured for H-second periods fu such

sesstre (RRRY, {23 dinsiolic Mood pressues (DBFY (3 vean avteviad prassuve (MAPY and {493 heart satn (HE),

The scquisifion of mcesrsd veduey iy repeated wnder computer soatrol st Soniode iaterab. The soures duts

Witained as dhsolne valee are correoied. fn the dlagram with the vareatly measored barnmeteic prossare and

stornd as individual data. Further techaiest dek vor in the decomentation frowm the vwnuicning

sompiny {8

The tegt subsianoes e adovinistorad a8 00w on e day of the eyperinad. Foallowing the sdministration, the

et

parameters desoribed above mee weaanred over 24 hours. After the end of e experiment, the soquived

individual data vy sorted ushng e avalysie sodbwars {Dataquest™ ART. Analysiy), The veld vehe &

assumad 1o be g e 2 howrs hefors edminbiration of g substanse, so that the selected daty set olodey the

57

peried Fom 7000 orthe day of the seperhucat to . 8an uo e Gllowing day.

The data see smoothed over & presetiable tme by determination of the avergge {1 5-mingte average, MW-mivule

averaged and tanaforved as 2 foxy fle to a storage wedhun, The oraswred values prosorad and compressed v

this way sre fransforred e Excel wmphades and fabulated,

. embodiments of pharmacentival sompasitiong

ALLIRR LISt

Exemplary

The componngdy accarding to the fnvention can be converied into pharmaceutionl preparations i the folkewing

Tabbt

S
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1 mp of the compound according v e breation, 38 mg of Taotose (rnnshydraiel, 30 mg o maize starch

{nadivel, W mg of polyvinyipyrrolidone (PVE 25) {frony BASE, Ludwigshafen, (E-a‘-rm;m}ﬂ} ard R g of
magnestun: steasate.

Tablet woight 212 weg, dismeder 8 pan, radivs of survatire 12 sy,

The mibatueg of componnd sconrding st eention; ose and darel de goanubdted with w0 3% srorgth
sulption (nfm) of the PV fnowater, The pravades are dried s thew mined with the magnesinm sfearate for 8
mituies, This miktwe i compressed In s cotventional tablet press {sep shove for format of he tableth &

o8

gitsleline compressive Brde for the compreaior is 15 kN

Smypemsion which can by slicinbtvvad araliyy

553, 400 mp of Kodipet®

LG g of the compoend sopording to the ventiow, 1008 mg of sthanel {9

{xonthan e from FMO, Fonnsyivaniy, USA) and 98 g of waler.
Homiaf oral suspension oorrespond B 3 sdngle dose of 1 mg of the soapound according t the fnventing,

Bruduction

The Bhodigel b suspended b ctanol, and the compound soverding o the nvention B added to the

susponsion. The water fs added while string, The milktuve b atirred for abewt 6 hoontdl the swelling of the

Rolution wideh can be sdminbstvred arallvy

500 me of the compound seowrding to the yvention, 2.5 ¢ of polysorhate and 97 ¢ of polyethylens glvepl 4860
26 gof oral sobtion covrespond 0 a single dose of 1) mg of the sompound according 1o the invention.

The compoursd seoording o the Tnveating B wnpsried i the wivtore of pobratinlone glvea! and polysorbute

¥

with stieribg. The stioring process B conthwed umill the compound according 1o S dvention hay vompletely

B

~

Sissolvad,

Ly sobating:

The compourd acoerding 1o the loveuiion i dlasobeed f 8 concatrativn Below the saturation sohubility i 2
vion). The

te safine, 3% glocose soltion andior 3696 PEG 480 s

physiotogically tolerated solvent (2 g e

solution Is stevifived by Slration and used o 8 sortfe and pyrogenfree njectionconiainers.
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Seabadalinl fndnypon

. i kepletli ve

.
-3 bdplotben
R R ¢ BY felentdan egymasts] Siggetionitt Mdrogsn vagy metil,
L jelontdse ki vagy U,
R e BIP felonpdoe cgymabpest figpetionitl metll, wiflocrmeti! vagy st
vagy
R s BRIV prevmdssal e veomak kidve de eyt avval 8 codnatonmal, amelyher kapesolddnak, nlvan

cilclopropll- vagy oiklohutlipyind Répeanel, amely logleliohb kit uoratonmal helyottosiies is:ha‘:i,
73 Jelontdse Ndvondn, fuor, me 1 vagy ptexd,
R jelentése hidrogsn, fuor, kidr, brom, clans, roetil, rriffennmetdl, off, rstnad vagy triflencmetoxt,
RY olomdae hidrogdn, Theor, kidy vagy mentl,
TN jotenrsve metil vagy et
WS datenusce triffuornetl,
VERY

R3¢ B ppvimdusal dsse vanvak batve 8 opyit aceal a szénatomn], amelyher Rapesolddngk,

bepletl, adont esethon di Boe-szateztitonit sllopeatilgytirit képezaek,
R jelovidse fhsor, Kidr, hetm, clang, {CeCralkil, (O atkendl, cikioprapil vagy ciklobutl, shol (e
S & {0 O gationtl Teglaliebb hdvomsanr &3

cikfopropit év cikiobati leglolichb ketszer Huoratormal helyetiosfatt lofy, &

R felentdas hidrogdn, fluor, kide, metil, trifluormest, atil vagy metoxi~,
valamint 88, azoivatial & a0k srobvitias

2. & i igdoyperd seeriatt By dépletl vegylilet, alud

R jelondsse idroptn vagy me
X e ;o RO .
R jedontese hidrogdy,

87 jelontdése hidrogdn vagy vl

PITER-1480TA MRAG



clenidse RO1s vagy Okl

<

L
R g A felonrdee meti] vagy spymdssal Gasze vanngk kitve & seviit areal g sodratonual, 3

e Nap-

Csolidnak, edyan cillopropil- vagy olkiobutiligyindt képornsk, amely keaflicbb kéteanr Sucvatomuisl he-

O

Tyettesiient fohed,

vigy il
R7 jelonidse hidrogsn vany fluor,
R fetentéae metl,
R falonsdse tifhwnnetl,
YAgY

R o REB povrndssal Gosze vannak kidve de oyt aund & seénutuvanal, saselvher Raposolddnak,

%P telontése Buor, ¥ioy, (OO dalkil, ¢

g

(0 Cidallll S {0 yatkent! legfolichh kéromseor és

cikloproptl & cikiiobutll fogteliohh Béeer Ruorstommad helvetoaitont lohay, &
FOF folontdse Rdrogés, fluor, kioe, reetil vagy ok,
valamint a8, szoledtial 85 3 sék szolvagai,
3o Aw L ovagy 2 igdngpout seeriath (1) képletth vegyitieg, abod
& ga B2 eloniées hidvogsn,

B jelerndve Ridvogdn vagy tetll,

>

s ks vagy -CHye,

R s B folonidae mentt vagy sgymassal Ossze vanreh kivve o eyt anzad 8 szdnatommyd, anwlylez kepr
cgoliddnad, wlyan oillppropil vagy cillohuiilpytinlit Képesnek, atmely fegfelichh Kuver fuoratoromat fig-
brettestient fohet,

R jelontdee hidrogsn, Suor vagy metil,

RE jelentése kidy,

7 jelenddse Mdrogsn,

R34 felontése metil,

R {elentése trifhunnnl,

BY jelentdse fuor, Kidr, metil, wifloormettl, o, 2.2, 2aifhiorenil, fzopropll, tere-butil, cildprapit vagy 23
diffaoreiloprptl, &

RV jetomdse hidrogén, fluor, kidy, mett vagy metaxd,

valaraint ¢854 seo

4. Az 1L igénypont szerintl, ax alibbi képlamek moghelald vogyiilat



walamint 6F codvatial Sy andd spadvdtial

SoEhdrss s 1 - 4 ipdaypontok barmedy

Jolfomerve, hogy sy {10 képletd burboussvat

i,

- képlatben RO REVRY go IO felendne ar 1 - 4. igsnypontokban mepadont - sgy kindmbis olde-
serben egy konderwdidszey soghivdgével vagy ogy Kizhensd 1épéshen kdpuett megfaleld karbonsavkioridon &

ey hdzis jeleniétdben epy (T kepletlt sundramd

{8,

~aképlethen L, RL R2 BP, 83 RIB RT RO & 87 jelentéon az 1 4, igdnypontokban megadatt 5 T je-

bordse (O adRE vagy honasdl - egy (V) képlotd kachonsavamiddd

gd"\

kg‘“

@
- akepletber £, BY RY WS, 888, R RS wh )0 _A WS g¥ RV & Ty fomiekben mepadont - kane

£3 R

donedionk &5 et khvathen & TV dseter-roncndikat bizias ¢ vagy savas seolvolizls vagy ~ ha T jelentése berwil ~

bidrogenulizly St 4 lasigek ax G kool kybonsaea kaa:pvaf

Sa adott ssethen an 1) Repletl vegvitletoket seakembey szimdey fsvert mddosrskiiel aaantiomenjeiing

&xivagy diasxiﬁreomagieﬁkm széivilasathd duvayy mepfdeld () oldbseorckkel dvivagy () banicokkael

ik, sOIRES Ssfuagy 1 o8k seotedtiabvd alakipde



A

f.4Az 1~ 4 igéayponish bioeelyikdben meghardrozont (T kdpletdh vepdial botepsépek mepslfnddee

dsivagy kevclisdre vld alialmandsn.

T.Az 1 -4 gdaypontad birvehyikdbon mogbativonatt {1} kdpletl vegyitha slkabnsedsy sebvantiddssd
slfptolonsde, wnging pectarls, magss viroynmds, HH08kel magas Bryvomdy, tomboembilids meghetogaddsek,
hely! vérlolonsépek, vivpddy-meghetogedéoek, mikvokeringdatl vk, veseeldptelonady, fbvailions merhete
gedéseh ¢ drebmuszessdds mepelbudsére dsivagy kovelésdre wlkalmas gydgyszer slbdiftdadna.

& Oydgyseer, anwly ogy, az 1 4, jgdyponiok bdrmelyihdben mobutirosadt (1) hdplotlh vegyiletat (o

talmaz cgy vagy bl kixtabds, nont mmdrged, gydgresergvanidang alkabugs segsdunyapast konbindoichun.
R, Gydgyszer, amely <@y, a2 1 =4, igtneponich blraelvikeben meghatdrovot {1 kSpleth vopyaletat tare
talma soprves nitrdtokbdl, RO leedd anyagokbdl, ocGMPPDE-rbbiorokbal a peasifietléz stiouli-

toralbal, rombusképedst il anvagekbd, vépwondst cadiient sayagokhol de o weirargrgeserdt raepgvélioe-

s anyagokbol S8 csoporthid megedlasziol egy vagy 16hb hadenyagee! Rombindeldban.
A8 vagy 8 {gdnypont syerlntl gydgysesy seivin@hodssi eldgislensdy, angins peoiorts, mugss vi-
nyorls, Wddhell nwges vérayomds, trombosmbdlisy  meghetegeddsck, helyl vénolonsdgek, véreddny-

¥

meghetegedssel, mikvokeringdst mavarek, vesceligialensdg, Hhvotihos mepbeiognddsal & Srelmesansedds meage
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