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THERAPEUTI C AM DES This invention relates to co%nds us&wﬁn enls
gel | potassi um channel openers in mammal s such as man.

‘the invention relates to certain substituted ami des which are useful in the
treatment of urinary incontinence in manmals. Because: conpounds according
to the invention function to open cell pbﬂa55|un1channels they may al so be
useful as therapeutic agents in the treatment of ‘conditions or diseases in
whi ch the action of a therapeutic agent "which opens potassi um channels is
desired or is known to provide anelioration. Such conditions or diseases
i.ncl ude hypertension, asthma, peripheral vascul ar di sease, right heart
failure,. congestive heart failure, angina, ischemc heart disease,
cerebrovascul ar di sease, renalDchd i@ R d Ford@re Mssoci ated with kidney
stones, irritable bowel syndrone,. male pattern bal dness, prenmature |abor,

i npot ence, and peptic ulcers. Trends in Pharnacol ogi cal Sciences, Cctober
1990 [Vol 11] pages 417- 422 discloses the structure activity relationships
of seven groups of synthetic pot 53|un1channel . Tr eat ment
usi ng a conmpound of the i#S = R HEeH ; fetapeutic as by

adm ni stering a conpound foll ow ng the onset or developnent of urinary
incontinence in a patient. Treatnent can al so be prophyl actic or

prospecti vem@{ Qo%g}érgrsh%r Eﬁ\gﬁ“@ &pnpound in anticipation that urinary

i nconti nence nay el op, exanple in a patient who has suffered from

i ncontinence in the past. It is known that bladder tissue is
exci tabl e aregthbirall Eieil#tary i nconti nence can be caused by uncontrolled or
unst abl e bl adder contractions.: tt is further known that by functioning to

h [ h | [ her eb
onct, on T o P Bl SR8 b0 RVRSaPE, STRFT L o SREAPngor 8 BECBOtEb by 1 heor .
it is accorﬂrasxgég/s:bﬁj iafedmahaont oed quapmicuwl caly tbl 8 navlesd i for f uncti on by
openi N POLSSSLAN SOATEL R el BB ERldrs il uecely el 2udladde

snoot h nusc preve or aneli orati ng Unco 351 adder
contracti onend\m@m atmﬂmaluierutrna:sg'el‘lrmtawéneaformatlon tdH s i nvention
provi des an %aw ng formula I (formula set out, together wi th other
formul ae re?erred' 0 in the specification by Roman nuner al S, on pages

foll owi ng the Exanpl es), wherein:

-2- d I 4%00en andCZV\,hereln Cis aring
carbon and Delscéraﬁts sﬁfsgltg%t . gfgﬁgdifbtel ow, wherein: when E is
CZ, x and Z are selected fromthe group consisting of: (A -X

is ArY wheroikbyYoE€er d Idﬂﬁﬁ@gnglaﬁaanaeéeCiresbﬁuraQ&bﬁabe?yhac%fffaﬁl .a and

sul fonyl and Ar is sel ecte}Le gﬂrougﬁcqgg@ Bg

phenyl ~subsPREEY el BfE D eR¥ec FEREPBE PN HE

cKanoI (1- 4B§hahk:éhfomt :go%f) %}ﬁfl Iek@sy ulﬁ)ra)\frbfbédriﬂ?tty:] be fpgﬁﬂh tienai saifl

phenyl may be substi y uor o _on an e sai n may no

b3 5. i 2ubcpEbaRchoRpers, ords? SeRBedead ind Hia 3 %ecdnr RPEF sa N0

]tc:ont ai nlmr;g irdazrllai:hbﬂgemdicas frzeet hexopl ya?mése,r(batd)ﬁb on. In modexl'n

I ve- menber et er.oar S, contai nin rom 1-2 hetergatons sele

from ni troggﬁ‘me8xy8 ﬁ ng Attt cogFangeJcPt#%’igeArqui@%r’rgtleﬁ- ) o?%?)%%nyl

3- br onophenylo, bg- podogsneﬂylanda l(rmedre):abdybxohml:ecm‘:.vringypadyy abbok My i S

carbonyl, a t S y Y d fo onyl ;
A 981185105 S0ty SO ALAYL S WORLLY dey Sl aﬁgngsggﬁ

and Fom hydr ogen, cya Bxy,
(1-4C) al kyl Lh@nde@ln(})m &-bd@y of the date Lraniﬂér XSomeoytanghandeZuses
selected fr ih S ] | & ¢ Fheny

phenyl sul fo%;r/nc t%gg%gg%/p&?l fnr;;t;sd oréf p\%{fgagg%‘eégu sftl tu?%{.d%\l;'\nlttgh éhg Q)QS'
subst i t uent diaeiséered seein Maferratignoiptocyahwrgmidatebase- sgsheRyl , and.

(1-4C) al koX¥girst has to l“@?@ £ it I?.'hter QH?BImQZ fn m%%@eﬁﬁ%bﬁgkegﬁgd

fromany of the values for X given ove In
Rlerr] subsequently has gfq RW@@péﬁGeﬁﬁP?e el RAGkag s omrt hmogroup

consi sting aferlekal@yalkihostostd qtmrama@mﬂ,érp r?é“ijs @bagPse sel ected

fromfluoro and chloro wherein k is the nunber of carbon atons in the said
(1- 30) al kyl Vsiegsitdad Fhatlﬁ%?wqt% R%PP]“a?\éCmcﬁt%tq{ P#é‘ﬁh?g the

toget her, Wintdritetaahbene aosrdd MBorhmabobh hﬂ xakpached,
forma 3-5 menbered cycloal kyl ring opti substituted by fromO to

2m 2 flgg% i @ misst he nunber o_f N, BLAMIE in said ring;

- 3- I a'Cc able in vi esters of said
am de; and phar rraceutl ¢al I’y accé€ tabl e salt %ﬂm ms and said
esters. § ppi?ﬂ%%nventl on further prov for the treatnent
of urinary incon conprising adm nistering to a manmal (i ncl uding

man) |_n need of such treatnent an effectlve amount of an am de of for rrul al

. T



5 and 4-cyanophenyl sul fonyl, 2-, 3-, and 4-nethyl phenyl sul fonyl, 2-, 3-,
and 4- et hyl phenyl sul fonyl, 2-, 3-, and 4-propyl phenyl sul fonyl, 2-, 3- and
4- met hoxyphenyl sul fonyl, 2-, 3-, and 4-ethoxyphenyl sul fonyl, 2-, 3-, and
4- propoxyphenyl sul fonyl, 2,4-difluorophenyl sul fenyl, and :
2, 3-di fl uor ophenyl sul f ony] . - Particul ar values of R2 and R3 as
(1-30 al kyl substituted by fromO to 2k+12groups selected fromfluoro and
¢hl oro include nethyl., ethyl, propyl, isopropyl, chloronethyl,
di chl or onet hyl , chlorodlfluoronethyl trlchloronethyl 1- chloroethyl
1, 1- di chl or&ath yqf bpisg stecedyon a darajcehriemethdse 2nfozmatiahl or oet hyl

1, 2-di chl orpgéindes al:elkaotqﬁl &8 Wiy heBindry, ﬁa:ig{é OP4eEest N¥ken BrLOBS

1,1,2,2-tetrachl or yl 2, tetrachl oroet
1,1, 2. 2, 2- fehtadi &eo WF& a’lg é’f 6'p'yFtr‘1°tl‘}/r(ﬁ &diso8pPBpYy I |
f1 I lf {jo][r:st hydiet@hhmiﬂnearz (ffEﬁFhl‘iybut lhéfdﬂdmhesﬂi‘t'&lulbe JréaJdJ‘ahaeEB!'
i fluorpe uor oet uor
2,2, 2-trifl uo# %ﬁﬁ}lon ff“ aa{x? oté‘tenéf‘gh 137 g’et M&FBB?HW
1,2,2-triflamyareghyl, 1,1,2,2- tetrafluoroethyl 1,2,2,2-tetrafl uoroet hyl
1,1, 2,2, 2- pentafluoroethyl 1-fl uoropropyl, and 1,1-dif|uoropropy|.
Pa rtlcular val ues of 3-5 nenbered cycloalkyl rings substituted by fromO to

2m 2 f1 uor oRgpxRipsm Wolels BRnwhen figr fsd nbge R2azy - R3 eadgShheconkants he

carbon at omyf onaty @tdBsehhk 89dew Ridde %hemaiﬂa&fmuﬂ 'ECL/ngafyP& Oﬂropy'
cycl obutyl, cyclopenﬁ§ 2-fluorocycl opropyl, 2, 2- |_.uor oCycl oprop

2. 3-di f| uor 8292 B fre, confients o qu}épééﬁérdi#‘@pﬁ"aluatlons comprlse
,3 3-t et gaét L4 m@hogtemauhwawIam;re@eyeéebamylcont%nftbuefosycI obutyl,

B i T e
rifl umf@nya:tim)uuw a dat2jlled riddnuendcyctioditoy any indiVvidual

-t et f

§ ot FR PSS brusdy A g ksl LU 2SY batabase,

, 4- pEhtAf PO ARY @Bsbylxquea an 3ndigigent ausdngc pEPeBEs yias to
or ocyg! @bt Vdor ?e éh“%@ﬁyﬁﬁ@p?@tﬂé no®- %&M&(‘e\/ctl OREPE¥t 2 query

| uorocycl openty di fl uorocycl open quorocyc opentyl ,

| uoréwe%ﬁwwo 3 Qlarﬁwaf SLGBEny{thout parsing t

rl;:b@f@ﬁ&C:QﬁQﬁhbealua§1?F co?ﬁernlng allarge amount of stored- 6-
rifluyorocyclo tri orocycl o

rifl 68F86’§ ‘ﬁ% %’P 1°§ 3T %% ARGoF8E EI%S’ECH-I ﬁf time although

rifl abeotyEdxmuehitor]l is 3£2r&d3in &t rdkktoonisel lpperadiable form.
-tetrafl uorocycl opentyl, .2;2,5,5-tetrafluorocycl opentyl,
tetrafluorocyclopentyl 2,2,3,4-tetrafl uorocycl opentyl,

et Aaf vuewo@’;/cmqo@we. ip. shanlsl bet eppRRROGEtopenegdl, exists

et regfel HoRQENSA %era:trwcess&g»z&e JrlothEaf b + uor%m antyl,

etrafluorocyclopent I 2,3,4,5-tetraf cycl opentyl,

- peRELFTMABIOR VD cﬁ?erﬁtwed o 2 Siaé-a!?aﬁén‘?%ﬁ (FTROEE O FEAE SR

- paidtral Lunt Oy VP Ny mor e 2qi2i ck),.5- pent af | uor ocycl opentyl,

- pent af | uor ocycl opentyl , 2,3,3,4,4-pentaf|uorocyclopentyl,

- pent af | uorocycl opentyl, 2,3, 3,4, 5-pentafl uorocycl opentyl,

, 4-SiReaRl uOE OTHE | INVENTYON 2, 2, 3, 3, 5, 5- hexaf | uorocycl opentyl ,

5- hexaf | uorocycl opentyl, 2,3, 3,4, 4, 5-hexafl uorocycl opentyl,

5- hexaf | uorocycl opentyl, 2,2,3,4,4,5-hexafl uorocycl opentyl,

4 18- heptatrebooeywicopdieygk, o, ihed pYrdéebt Sidnepttaidniasopyol opent yl
0 t If c . faor., Eis CZ

wher ei n Z [ gnsg'?(gc%tggga ar{%)ihtﬁ%etongroceggr F%lc cggg"%gl %ﬁgﬁé%%aé g)g‘d tBePSW

More parti ct@regafi ed @ﬁtaﬁa%ﬁs°ﬁhen9¢ﬂenkﬁﬁ|ﬁV§F@@ with 0-2 substitutents

i ncl ude those val ues of phenyl substltuted with 0-1 substituent, including

phenyl, 2-, 3- .and 4-fl uorophenyl, 2- and 3-chl or ophenyl - and

3- cyanophenyl® 1% 2RRGDEL %‘fyﬁﬁeﬁ?? PERSeit 1§VﬁB€h%‘9<y‘iﬂ1é>rm"ld§né“2 and

3- net hyl phernydproved method Mye tamnsifedtaig ialfeemaefoA\ £ s arsiekteRAber ed

het er oar yl {g% G a ?Qg Qaé% nltro en atonE include 2, 3-, and 4-pyridyl,
and 2- and -pyrim ar vaIues of Ar as a

I\)I\JNNI\)I\JNNCDI\JNU)I\)I\)NNI\)I\)le\)l\)l\)l\)l\)l\)l\)
N(DNNCDI\JNNCD(DNQJNACDNN(HNX I\)I\JNI\)OOOON

_“-h-h-b-b(ﬂo'l-b-b"""'""

five-nmenbered heteroaryl ring contalnlng fron11- q& gﬁtons i ncl ude 3-
and 4-isothiazolyl, 2- and 4-oxazolyl, , 2- and
3-furyl, and 2- and 3- t hi enyl . ar val ues of Z as
(1-40 al kyl include values of (1- 2C3a|ky| thyI and et hyl .

More particul ar values of Z as (1-4C) al koxy |nclude val ues of (1-2C) al koxy,
i ncl udi ng nmet hoxy and et hoxy. -7-

Nbre partlcular values of Z as phenylthlo substltuted mnth fron10 2
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-9- . (i1i1) Rerr] is difluoronethyl and Rlerr] is
di fl uoronethyl; and the pharmaceutically acceptable in vivo hydrol yzable
esters of said amide, and pharnaceutically acceptable salts of said am de

and said hydrol yzabl e esters. VWgere applicable, t he '
S-configuration generally represents a preferred sterochemstry .
for-conpounds according to the invention. Specifically preferred

am des ‘i ncl ude the foll ow ng:

N-[ 4- (4-Pyridyl sul fonyl)phenyl]-3,3,3-trifluoro-2-hydroxy-2-nethyl -
propanani dekt is yet another object of the invention to provide a

S ()N [ 4-deftaditie:dgly3itbhoBy ! iRDERYE laababade! hbhafohdnt dVdlefYs?

met hyl pr opana e; ) B ) .

N[ 4-( Phenyinstiaddeyd yhhehy i E- soBfboured |tgoryn2ahgerpksen -nrsgranpr op-
anani de; implementing the processing method according te the invention. .
S-(-)-N[4-(Phenyl carbonyl ) phenyl]-3, 3, 3-trifluoro-2-hydroxy-2-nethyl - ‘
propanan de; _ .

N[ 4- (4- Pyrindy Infaldlnf Qaela) Eoenythidvinglifldser obIebyslr Dx e -dliduceor o-

met hyl propapani de; _ . . .

N-[ 4- ( Phen#&‘aﬁ%&%l%ﬁ?ﬁﬁﬂ §§P§‘}‘%-{‘??9‘-T“t?_&183’zfﬁ9‘ar%x@l-‘ie-ft FRPRSF o-

met hyl net hyﬁnmlfawdlhfa:mzdi&;g rt}:he lstructure of f't:lhe file rr:]ontents to b_efI

rrNEE ﬁyl(gr 5{);% d %férr%%a R %gyclrégtg & ddtanadd" Qehad dcﬁfrxélctayt but of O
N- [ 3- Hydr oxghed - rknimer .dsladdl Eehgha phefydnatiod, 3st dedhemd ovid-ley gaesyng-

met hyl propanani de. The abqv onpo e f becays e r

sel ective 3"’ o’ratrﬂ ﬁ@’e‘oﬂ:‘f‘é&e %wgpﬁo%a&ﬁﬁi ?l{aggﬁ%‘%e? P%%g' o%’t%e%c?;l? d|¥’8§a§%ul ar
system as mayastorerkriyys lidbedipgeteur egifdre@rammnan dhe dedudedoateshe
predictive ect iyt i LSs Af"léﬁ{ r gl Am des of
formula | c%%lm%g%%deagbb%g\rmgggggéslg e Eh'fl%gﬂ Egea%'?%%ee%'ses known in the
chem cal arts for the production of structurally anal ogous conpounds. Such
processes fg1iRereiEGion oo tfsef fornula | as defined above are
provided as further teatures of the invention and are illustrated by the
foll owi.ng procedures in which the neanings of generic radicals are as given

above unl esg, Qtierd SE Ales’ bedievel CohAr AU Ree8E1628f li\guéf‘fifrﬁfetn%ion

general ly,

(a) by coupit@égselh faiih rie Ghef spRanded |c1aiv afhacavent ien rifse M |

wherein G i gode sl 0Xy WH10URs BNErkeastéd e o2eusendpet ikt b3 etiist abl e
solvent and in the presence of a sg:}_’iabl e caqu agent. Suitable

oupl i re
coupl i ng r eBBEnRLVRIRTLT | §PAGOm %h]éeﬁthémaluf‘gg?%? A RY I HEHENFE
coupling reggeths £s1deiplensddedf aesexppilon oifi enyhsebhivivele, (see
Morris et. al J. Med. Chem, 34, 447 @19.91%) . argon | di i mi dazol e (CDI)
and di cycl oﬁmﬁtﬁ?miw*rﬁfaésea&ﬁﬁ‘oﬁapﬁ i Ahe i SBRCRCTITRARERE yst such
as di met hyl drawdpysi dimerdINAP) or 4-pyrrolidi nopyridine. Suitable solvents
i ncl ude di net hyl acet am de, di chl or onet hane, benzene, tetrahydrofuran, and
di met hyl f ormam de. The coupling reaction can be conducted in a tenperature
range of ab®ituré0OltdedOcfera |]d&hematic flow chaxtblibyhdeprotesiimy a
protected am aving formula IV wherein "PG' is a suitable protecting
group such gggﬁogeﬂtyghﬁr%ﬁ%?mﬁ&me 518P suitable reactants for use in
cleaving the ether noiety to yield a hydroxyl group include (1) hydrogen in

the presence.of pall adi umon-carbon catal yst..i.e. hydrogenolysis. (2)

hydr bgen br SHTER0P Fdt cROMRENARALYE, RaPERtti¢ ienedls ShfHtca) Satis/

sul fides or aspespki désa Fhesr eaddddimeasinofetlconhcieading Aeshod apf erisnl vent
such as et h%r}olqb geg hanlql; rg;lcetonitri | e, or dinethylsulfoxide and at a

t enper at ure”i Sth rgﬁﬁe {)? about -40 to 100 [err]C (c) in
a conmpound of formula | wherein X is substituted or unsubstituted

phenyl sul finyl_qQr. phenyls oxl.dlz] orrespondi ng_substituted
or unsubsti '?' é’tgé%ep%e%/l é u%%ﬁggﬂ%‘ﬁt}(’a&bégggééﬁ% gsll%eg c&g@i‘?? lpﬁcgﬁfﬂ’e‘:
pot assi um pespeegsnafep oxoomd aushdimenpeni ot e rosued siyidr agehopes Hxtieke.

The reacti o%r%egr%nl%eiﬁgggg%gd in a suitable solvent such as diethyl ether,
met hanol , ethanol,” water,” acetic acid, and m xtures—of—+wo or nore of the

af orenentioned. The reaction can be comdssHQ¢,8% i%plenperature of -40 to

70 [err]C. (d) by reactin & @rmula V with a base
sufficiently basic ( e.g., alithiumdia W
diisopropyl amde) to yield an am de di a 4

as lithium —
by reacting the

di ani on thereby produced with oxygen in the presence of a reducing agent

(e.g., such as triphenyl phosphine) to yield the corresponding

conpound of forrmula |I; The sequence of reactions can be conducted at a

M B - o . Y. ~ L T o o g,



- 13 - sui tabl e reduci ng agent as generally known in the art, see A
Courtin, Helv, Chim. Acta, 66, 1046 (1983); and H Glnman et. al., J.
Anmer. Chem Soc., 69, 2053, (1947). Suitable reducing agents include
stannous chl oride di hydrate in ethanol conducted at--a tenpérature of
2Q[err] to.reflux, iron in water-ethanol conducted at a tenperature of
20[err] to reflux, and catal yt] c'hydr'oge_naq': ion using palladiumor platinum .
catal yst conducted at a tenperature of 20 to 50 [err]C. An

aniline of formula XI wherein n=2 can al so be nade by the acid hydrolysis
(aqueous HC /ethanol at reflux) of an acetanilide of formula XIlIl to afford
t'he correspondi ng aniline. . A nitro conmpound of fornula Xl

¥mere: n n::lF'ng}]uzié dansha mﬂemb}:ri]oxbﬁbck rt@'.ag;ﬂnc@rfr ie?egmdtn%c:@ﬂpbound FL
ormula Xl ergin n=0.(i.e. the_ correspandi.ng. sulfide),, therehby, yield ng
the corr esp%ﬁacfﬁﬁer&ﬁﬂ%d%‘é°5f“a%6?ﬁu?ﬁc% l%e‘i"eitﬁ‘e’ngfeﬁ%nﬁ, l’é‘ée'b%’s‘%/’%ed.

Suitable reagents for the preparation of n=1 are sodium periodate in a

sui tabl e salvent ch as t ha di .CO ted at a tenperature of
20 to 80[er r’[&‘p{ﬁ% eaar?gen\?(fteg‘gélsgﬁnecg%%gtlec %%%%5 h?ﬁ%‘%n%h{;g? i de/ wat er
conduct ed ainfamame tienpdnatisfer acdo80hdytly aphhogeodxittle pnesert i ¢ aci d
conduct ed aj n e Qo9 d£perat ure. Suitable reagents for the preparation of n=2
are potassilim permanganate in acetic aci d/water conducted at room
tenperature; 30% hydrogen peroxide in acetic acid conducted at 70; oxone i-n
met hanol / wa, fﬁ)ﬂg v t e ErR kg roper benzoi c acid
in nmethyl en%ﬂ(;% oril ;béééc?(?n ugtogg@gt Qggtgﬁ%%%%f%réwopbg?ggr] to refl ux.

A nitro conpound of formula XII wherein n=0 or 2 can al so be nade by
reacting a gogf, C5RpN NG M dealcd™Rbal ¢aCkfle SBldurls ek B LS exT ] Am
wherein Am ;ﬁgﬁén&%?%% g:rneté:jflfig Such as sodi um #ithi Sm or Eotggéi um with a
hal i de of fofference \nahdieifigHall AnErREERER ardHIto ofuls&PEGBAE (such as

chi oro) . ThenEgARLL Oy | S QRAUCTRA b SRbYLIN &I B baARgCLBIBEE! ol el

di et hyl f or mam or dinet acet am a tenperature of 20 to 155[err].
A nitro conpsORESSing dﬁﬁh%}/ﬂﬁ Ehgheresanh-thwmnyionca fhg s5eB8 hadRe by
reacting a gaskespRea Ik CHP A ahohift NYE aiffdiRlatiltey aice paktssohal ogen
(for exanple 2-chloro-5-nitropyrjdine) with a co resepdondi ng,sa t gf formul a
XV.(n=0 o ShianBFERAS ARG A adueptececusly pertorndd partly’at the -

- 14 - mekahdsHE s 86 SOstipied isyidicem andppassky Wt tHee reeadving sste
conducted in solvents such et hanol / wat er gi rrset hryl feor rragl ﬁewgg

di met hyl aceCIRPHESE: SKS FeMpeliAth FOBPUSEL 3YTEERS are equiPPRR WhtR ne of
formul a XVl pgagrefsnage byolsant ioxgiexr tor besgoheli g recifbraf shodnateps.
ArCJerr]H or a correspondi ng anhydride of formula ArCO O COAr with aniline
in the presence of polyphosphonic acid. See, for exanple, B, Staskum J.
Org. Chem, Th@ i2866mali®b4)0@nis Aomdadined &n.owlelegtratliaml Soompungal,
(1963). ' oted that many of the starting materials for

synt hetic n\sﬁeﬁgggl%i ggégfi bed above are commercially avail abl e and/ or
widely reported in the scientific literature. I n cases where
compounds Ofg fEllsa oo Hété?ﬁaiﬁ‘é@ Stdp qhent! ¥o basd o Poddof BRLHAELM
stable acid or basic salts, admnistration of the conpound as a salt nmay be
appropri at e, 1 Sh®yphaingcori earryl & dagngbcenyant sopainl Yee megdapy file
convent i onale4EdiQds sSHENL@S st BOSEn fiariibad fol | owi ng. Exanpl es of

sui tabl e pharmaceutically acceptable salts are organic acid addition salts
formed with acids which forma physiologically acceptable anion, for

exanmpl e, towyldieabawrt ReRest! Fonete, tacel AeRatishbl adgralsddd at e, succinate,
benzoate, ascorbate, a-ket oglfygt arate, and [erH}-ﬁgl@y?erop osphate. Suitable

i norgani ¢ safYFSHRPRAIG 58 +BRnBEAUIRAF 45 S§ hPR r % 9Tgmgrars as
hydrochl ori des ddratReeuhi eakbylaoceptabl e salts nmay be obtai ned using
standard procedures well known in the art, for exanple by reacting a

sufficiently basic conpound of fornmula | (or its ester) with a suitable

acid affor diIﬂ\@:ﬁ,f pih%si duegiheal syepcteP; atdpp iRy Qn.lelaft ak§ al?éxﬁél)gmidlm(%hwi th

most conpounds, of fhe.inventiaqn e a corresponding alkali nmetal (e.g.,

sodi um pot 3SR 19 %iou poﬁ:gﬁrggﬁ%eureeé{ tcﬁplggfdéf ‘(’gté.‘e cal ciun) salt

by treating amfarmaieiaf descmibad byahble i grawnarscdses pherabtley )ofvtiablese

equi val ent o ox@‘rﬂié@ld.f feal 3‘%%13%5%&5'&53” h metal—hydroxide—or—al koxi de
oxi1 d ide

(e.g. the et e or methoxi I'n-aquéous medi um fgl Yol onventi onal
purification techni ques. In vivo hydroly X+

conpounds of the-ifvention can be nade by coupli ng? W'm eutically
accept abl e carboxylic acid or an activated derivati r

exanmpl e, the coupling can be carried out by treating a parent am de of
formula | with an - 15 -

o, N L r o o e I L




-17 - the length of suture attached to a force-displacenent transducer
(Grass nodel 'FT03). The tissues are bathed in Krebs-Henseleit .
buffer solution. The bathing solution is warnmed to-37[err]C and gassed with
5% C0[ err] and 95%O[err], w th vigorous bubbling. The solution should have
a pH value close to 7.4. The transducers are connected to a.

pol ygraph (G ass nodel 7E) and interfaced with a Mddular Instrunment Mcro
5000 signal processing.system and Bi ow ridoyv.Data Acqui sition Software (run,

on Mcrosoft OS/2 with an | BM conpati bl e PC) The pol ygraph is
calibrated at 5nV/cm and calibration checked for linearity with weights- of
5 and 0.5 .grans. The tissue is incubated in the buffer for 15

m nutes w thout preload tension, then 30 mnutes with tensjon applied. The
pr el oad tengi’éﬁlﬁ&pplﬁ%@iiéoz Fhanslatphpse Farde fd1dgpr wikthedrYy 1 gram
The tissue LafyaRelbrtcdirdiptidnighter ¥iké Sdatdldsel gihefl a4l USd ahd 0 2
granms j ust EI’IOI’ to shi ng. Af,tgx[rg tBIE 45 mnute equilibration period, a
prinming dos8FBf™&5nfit ?é%ls AcRREPE®ion in bath) is applied. The
tissue is washed after 10 minutes and washed twi ce nore at 15 m nute
intervals with tension adjysted tqQq 2 grams before each, hi ng, )

When the ti85u2 FEFukEs WiFM SrisadgTelie bATes MARELPg:ahaasiHRRATIOn KO
is again doisdst&ﬁs@ hheats'dtSﬁuﬂ:urreatcliGSmaixstH@dﬁa&)tl&fseotfhﬁhbaseléﬂmag.at a
are acquire n,the Bi owi hdqws Data_AcguiSitLo stem i.s_1s_done

aver agi ng SQthﬁBFﬁg %‘(s%%{?‘a%ssaﬁ?plalﬁﬁrﬁgg?ggftlz&e%%g‘c’fih eﬁﬁgﬁ?clgneaqiosvg
acqui red, thecexgingnentdie qurgsrntdd nyent tios ede iai lade quekdes veameser in
hal f |1 og unit j ts. T t ot r h 8.10 rd s with
the final sPicRFed BR &y Y SAREE' ghkiBaslip A RREE the oduES
are acqui re@f the3dgbabidse oind hicdsbrévgpepnal ddesorsrtipnl desitid rirsor
mechani cal_gettih! Yorh Ny 0K ¢reimaitalol Bt biia d95esh de 1584281 bENay mxi mum
response. The effects of the compounds are expressed as % of maxl mum

rel axati on 6RtafsRrsere ngeReRlehsicagntic unities. Tpyiscaparejrerihaal ues in
Lhe above tgsirodngtiod lelddindCrid Mef ol pakBeof VP Y LLELIEPLS dhnd
5.14 1.89 ferr]H for the conpound of Exanple 2. ]

- 18- databpgeyi pf bk W&y tHerthepprieraeel HWEHG@ skilled inthe art
that the efficacy of conmpounds according to the invention can be
denonstrated by standard assays in vivo. The follow.,ng.is a descrifti n of
such a stan(?‘é:r%1 FESETRRFENNPY tR FF T 0 2avAPudt B D GHTRHEs EMRORENERS rfbfo
capability ahileplroc@dh@Hg0sethod the soMhel¥istsimglad yrannghi Bgsd®0- 550
grans are anesthetized with 20 ng/kg, intraperitoneal (i.p.) Nenbutal and
80 ny/ kg, i MFPPREGan?FedeThElP¥Achea is cannul ated to prevent airway
obstruction. Body tenperature is maintai ned by neans of a heating pad.
Arterial bl qg ressyre and heart rate are sured wi.th a . pressyre

t ransducer I ogéawﬁg}?ﬁﬁ‘gﬁr@ﬁp&ﬂg"ﬁgﬁ %p},ﬁﬁecﬁcﬁggxabzgnof. ndert ed
into the ri gldtabarsat il@ dst degucdtieand generagetafrari thd syraamman 3tedhion
drug admnis |.QNn. e uri r__i.3.exp 0 m gline
abdoni nal | n&cs{sggoﬁ%%a?ngﬁeenﬁ%{e}g%?g%?ﬁ‘ﬁ%%‘ﬁé% ?gggié)ér}{toefmgl i&lgGht ghﬁ%b‘é‘?
pressure. A oatdetld, WAEcBORayshowsts tmep wondegh adiwemirex taf thieegbbmmaer

dome around 3: i it.S i i t 4- Q. si_l k) .

pr event Ieak‘g%grfﬂgpréeargb gééepggg?gggé;%# s&%o\#ﬁggfgg %%ﬁ%rﬂapragrsesErté):%%g%l%}ﬁucer
for the neasigpduasd kyf thleaddemmpreste®e. The bl adder is then placed back
into the abdom nal cavity and the incision is stitched cl osed except where
the catheter_exits the cavity. The bl adder is allowed to equilibrate for
appr oxi mat el Tha 574 kartidy JXRFBArt AEABRAR |iDHIGreeH Poe | RYSSitHd itat ofare
infused withygedidies HpAaldar 1bAkOck Nendl adden jdted fatesof QR /nin for
the entire tine of the experinment. The bl adder ‘pressure is thén nonitored
for the star¥X¥MYT fdtfedESEEAPARYT BAST aRAfe F ARE Ac BhEPEERT BN -&t-arfer Bhe

ani mal is thepeald pWeshddest alhlglhggelits pattern of contractions around 30
to 45 m nutes before drug adm nistration. The test conpounds are

gi ven intravenous_and the cutoff dose is 3 my/ kg  The reference drug
e Beer IFQ- ? %@‘U%MEB i "*¥Ri s nodel and
S, e, o 2 0.05 to 0.5 my/kg.

cromakal im (Sm t
adm ni stered intr ;
e

ed it Foed AN Qo Yy
The above in vivo 19]] . 15)% | bot h—the Dbiood pressure
and cystonetric at “Fes? Cofp n“clgg.3 Bl ood pressue is_ nea ured,

i medi ately after drug injection and at 5, 15 and 30 Fhig as v

M cturition contractions are induced by a sl ow continuo mm \mf
saline directly into the bladder. The average change (i

- 19 - seconds fromcontrol) in the duration of the intercontraction
interval (the tine between contractions) over an approximte 20-m n period

o, o .




for saline infusi-on and to a pressure transducer by neans of PE50 tubing B
and a 4-way stopcock. A toploading balance with a collection cup was pl aced
under the cage for urine output measurenent. The rats were

wei ghed, orally sham dosed (d05|ng needl.e i;ntroduced, but no fluid

expel | ed), and transvesical $aline infusion (.18 m/nin) was begun and

conti nued t hroughout the experiﬁent Var Lagi ons in bl ood. pressure, heart
rate, intravesical pressure and urine output were recorded on either a

Grass Pol ygraph or a Gould TA4000 recordi ng systen1 The animals were

al | ovied t0 gl oSRERD Catll ddanblli B4’ kb8 aPRLLEIE SGSATEWARPLRT o1

(approx. 45 - hi s poi nt, asal eve cach exparl nment al
par anet er V\/SEtP'SBBF-dEm%r@ft‘HEe rehickare Sakiloved emedﬂtg/ ksiyaordavage t he

appr Opil a{e'dmaecmf seamoy hnﬂe:(d lrbzamv':"é) HEﬁséﬁQ an&aérld}ae dsﬁc*ﬁ' %hTuﬁ) khﬁa 0o
concentrati qus.suc a e vol une ody wei e effects o
t he corrpoundg§8 gp%&?‘%%éﬁt’a"r %?%?é%r"g fer @%’H%ﬁlﬁ?d lowiedebMoars after
adni ni st r at TYRE. C).ﬂnnkmlrrmiﬁm :IrhldumeiBeﬁCbéﬂ&at’\éﬁaM%ﬁﬂ o%sohgeoi'elfngfé’nce
st andar d. Eé JF{?EP results for_both the interval between
cont ract i ond k5878 &39h2a a’tses é ORFr BESERS JEYRFGSea S TRENE ' 1pT o)
change from'BNIBGEREvVer, isv i tanh aamestedseeydrd, as its own control. MNAP

is expressed as nean S.E.M mm Hg change from basal |evel. Typical val ues
are listed in Table 2 for the Exanpl es noted. '

- 22 - A possible relational schema dedudad| £réh this grammar couldose
CVBP[ err] C% ound . (ng/kg)[err]Tl me[err] Clderr] (nm Hg)
UCHR[ err] ‘cromakal i m 1. 1 54 5 -18 4
20 - 5 2 76 15 -18 6 15
4 Zable_ 'RECORD TaBLE! with columng: 104 5 -14 5 13 2
4 129" 'Zacord_key' bi typd integer @¥lch %6 the primary key of ‘this table, S
114 25 :—1‘3201‘5_3?\:; mggrtYse Vaggﬂi%eagnpl e 61 3 ny/kg _ 1
35 3 Tablel ‘NENERR TABLE| SLth Seyanna: 2 53
5 -1."  ‘member_key'4dof t¥pe integer which is the primary key Of this tabledd 5
-2 1 _'Znember name' of type varchar, 4 57 5 -1
2 -9 3 paregt record_key' of :ypa Lnteqerg, 90 10 -4 1
simple type typa ilntegar

-2 2 exarrpidamgﬂax {id'fg :(ké’gpe Lntggsi which is a 3BreignSkey to tabld 2
1 [err] 1 '"RECORD_TABLE'. 2 74 11 1 [err] 2
2[err]3 ' 3 96 9 -1l[err] 1l

.0 4 : . -2 [err] 1 2
5 The corresponding m%ppfhg rulf54%9§lg pé: 7lerr]1

3[err]4 1. "ng/ kg i's milligrans per kilogram of body weight. 2. Tinme is
measured in fouhs NRECORDNIr(POSEE d;ésag&%mmer Qbﬁiés afyger onym for change

inintercontraction interval of the bl a . CMBP is an acronym for
change in t H®&f&%n 2aPelr Fav b‘l’%dﬂ}ﬁ é%aa}reel’\b@OR%_@ﬁ'E Sh ZeHREREM Ror

percent age Qinichane@nberheaehti ffng il Sechh xﬁaug& ahei d uble¥e iheo

controls.

Conpounds addtt diaFgrCokele fiab@nef drhermovac TheB PRt oHRe dramfoid &het he

above- descr ihembrdstis. aVbilabbéer &g e:led nukBee 6Pr &€ P NEMENRROYRES
previously listed.as _exhihitin for, the bladder, nost conpounds

el ec
fromthat |i%te FRFEEMES 559585ﬂ-831§? eaonc; d“\ﬂ%5—f’ﬁ-’§eﬂlﬁﬁr?nﬁfeﬂ hey F@val F°Eh| ch
wer e tested aebdh|PmMB§(Rsaupd\aitbythadcsﬂ+ca;idn‘dmg TOWs by upqa'li'l”lth hent i on

| bonow D2 AU LAEE, BLCbDR ko) QIUNEOREbILLL0g RETPLE Ml ch

Cel si us (tC),rexpmcatl ons were carried out at room or anbient tenperature,

that is, at gydghperature in the range of 18-25; ('Wmﬁmf@éehﬁéblaced
of solvent was carried out using a rotary evaporator under re
(600-4000 pascals; 4.5-30 mMmmHg) with a bath tenperature of u mm

(ii1) flash chronat ography was carried out on Merck Kiesel gel

and colum chromato y on Merck Kieselgel 60 (Art 7734); [these
material s wet®e B Q&f‘i’ﬁl‘f FEFEEC L MERE kX oS BREL L1e9V THIN nany] ; thin | ayer
chromat ogr apiysdril @ neds redf Lhed ené ©dbIRNHE | JGHLF
pl ates (Art 2152(% r@t ai nab e fron’%Anallft%gchwg%h 91\%55@&&)&&%&%

(iv) in genefAdue quimbss, ¥d taany ERES | ARl arddids BUEokEdingo TiE amtbezakeiyon
times are gifesnd @t igheusbrat P8 eRé Ywalue of wowﬁ*ﬁ‘ré‘?‘ tif}g, points are
uncorrected and (d) indicates deconposition; the nelting points given are
those obtained for the materials prepared as described; polynorphi sm may
result in isolation of materials with different rreltlng points in sone
prepar ati ons; (vi) all final products were essentially pure by
TLC and had satl sfactory nucl ear magneti c resonance (NVR) spectra and

o o I e . e o o e - - o, o, -



- 26 - Exampl e 2

N-[ 4- (2- Met hyl phenyl sul f onyl ) phenyl ]-3, 3,3, -trifl uoro-2-hydroxy-2- mnethyl
pr opanani de. To a stirred, cooled (-15 [err]C) solution of
3,3,3-trifluoro-2- hydroxy-2-nethyl propanoic acid (1.42 g, 9.0 nmol) ‘in

N, N-di met hyl - acetam de (13 nlL), was rapidly added thionyl chloride (1.13 g,
9.5 mmol) and the mixture (a precipitate formed after a few m nutes)
stirred at -20 [err]Cto -10 [err]C for 1 hour. 4-(2-Methyl phenylsul fonyl)-
benzenani ne (1 48 g, 6.0 nmmol) was then added in one portion, washed in

with 2 nL of, q__t&,de n I S room
t'enper at ur e over nrhﬁ? %Zﬁg%l ut'i onewgtll%‘:II rl-'grﬁbr eéEf lé nlet?“\g%q ﬁ'%e %*%H‘%{/
sol ution de®at 8dlflt‘»©nﬂl!¢|e54’-'@®uwng @iﬂhdamdebbrmq heugh a thin pad of

Celite. The coabhk B eV@&N@SﬁthWétf‘yﬁ@h@"@ﬁ?&‘.@ﬁ‘orﬂ_lﬁelaﬂﬂtéhﬁm ol ution
he conbi ne

added to a sqlu |on 0 % %rfgumln net hyl ene chl ori de

met hyl ene cBPL8et¥Be Ut 2 HFEEGE% FPpplex fyne ddeafld Fhehsol vent
regovgg |d nd\t@(p'éo.lsTli]ﬁ tesnl d Iﬁ?mmmmﬁsahgﬁdpw tthef Q'\ﬁcﬂkdoﬁeﬁm hﬁnol
and adde ropw se to_100 nL o tirred 3N HC1. eaqueouspase
was decant ed’aﬁ‘ru(?m PEhaty ?r?rxferfé"’@%g g%%ﬁsqfé ﬁt’%t'ﬂ'& €hl oride, dried
(HgSg err]) ,complear egpantli¢el sl WILL J:mtmm 5 mpber unypeTiféeldsi due was

di ssol ved in mL of nethylene chloride and heated on a steam bath as 100
m. of hexané was slowly added to replace the nethyl ene chloride. Wen a
volume of 125 mL was reached nore hexane (ca. 50 nlL) was added to the cloud
poi nt. Aft er‘rrf‘e‘)?ﬂek'&ge%ﬁﬁﬂé Q&Emotn@raeéylénmagghhe millﬂeaeasévég %{eel d

i mpur e product his materi al was rther stirred HC
for 45 min. qlt%@”é&ﬂeﬁﬁ%'c%‘as‘%e%&Qﬁ?eHeﬁ?rcfna&nGa%ﬁeal?‘%sllt&u&ftrBGWﬁ ssol ved
i n nethyl enead;ﬁl;_@rsl de, tHei givdrMpT@heek] ), filtered and the solvent renpved
in vacuo. The naterial was dissolved in 100 nL of nethylene ¢hloride, 50 nL
of hexane added and the solution heated on a steambath to a final volune
of 100 mlL. After pesabing t$mRUCEsSul ting solid was filtered and dried at
100-120 [err]C/ 0.1 torr. for 2.GmhoSTRINGO yield the title propananide (1.78
g, 77% as a light tan solid; Asap BPBCERS [err]C. [err] H NWR
2127 -0 (300 MHz, d[err]- DVSOAddress SERECTs 34 CHB), 2.39 (s, 3H, aryl
CH err]), 7.37-8. 10 (m 8H, aromatic), 7;“8" g s, 1H OH), 10.4 (broad
s, 1H NH. M (O, CHerr]): 388(M1)ah Angiiiges for
Cerr]Herr]Flerr]NdJerr]S: Cagﬁ‘k\k%gc C, 52.71; H 4.16; N,
3.62 Found: C, 52.64; H, 4nd6; N The starting
4- (2- Met hyl phenyl sul fonyl ) benzegri ne i s descr| bed in H Glmn and H
Smth Broadbent, J. Aner. Chem Soc., 69, 2053 (1947).
Exanple 3
N-[4-(2-Meth I y ny. met hyl
pr opanani de. QM}PW “&Lblp %t]‘ MPQ% rrdé“dgbggglt%g(g%g? rr]%{eds'ol %on of
3,3, 3-trif | ubser-manmimex FoRlaeldy| propanoic acid (1.42 g 9.0 mol) in
N, N-di net hyl - acetam de (13 nlL) was rapidly added thionyl chloride (1.13 g,
9.5 mmvl) and the mxture (a precipitate fornmed after a few m nutes)
stirred at -15 [err]Cto -5 [err]C for 1 hour.! 4-(2-Mthoxyphenyl sul fonyl)-
benzenam ne (1.58 g, 6.0 nmml) was then added in one portion and the
m xture allowed to stir at roomtenperature overnight. The sol ution was
poured into 300 nL of 0.5 N HC1, the clear supernatent decanted off and the
residual gumtaken up in nethylene chloride, dried (MySO[err]), filtered
and the solvent renoved in vacuo. The residue’ was dissolved in 100 nL of
net hyl ene chloride, filtered, treated with 50 nL of hexane and heated
briefly on a steambath until crystals started to form The final volune
was taken to 200 nL with hexane, the m xture refrigerated for 3 hours, and
the crystals filtered and washed with hexane. The solid was dissolved in
700 nmL of refluxing nethylene chloride and nethyl ene chloride boiled off as
250 m of hexane was slowy added. The m xture was concentrated to a fi nal
vol une of 375 nL. After cooling the solid was filtered and dried at 135-140
[err]C /0.1 torr. for 40 hours to yield the title propanam‘cfe ‘0~i—~
CHerr]Cl[err] (1.41 g, 57% as-a white solid,; rrpzl(i}sgé
[err]H-NVR (300 MHz, d[err]-DVMBO: 1.55 (s, CH e“SH
CHerr]0), 5. 73 (s, Oﬂm,” 0 2H .
cHz2C12), 7.11-7.17 (m 2H, aromatic), 7.33 (s, m
aromatic), 10.36 (s, 1H NH). Ms (Cl, CHerr]): 404(|\/Hr1) Anal yS|s for
C[err]H[err]F[err]NCIerr]S . Cal cul ated: C, 49.87; H, 3.96; N,
Found: C, 49.71; H 3.96; N, 3.35 The starting
4 (2 met hoxyphenyl sul fonyl )benzenam ne was obt ai ned as foll ows: a.

o - — o . 1 I Y



- 30 - Exanple 4 N

(4- Phenyl sul f onyl - 3-cyanophenyl) 3,3,3, -trifluoro-2-hydroxy-2-nethyl

pr 6panani de. To a stirred solution of 1.91 g (5.2 mm]) of

N- (4- phenyl - -8 - ]
t hi,o- 3- cyanophenyl )-3, 3,3, -trifl uoro-2- hyglr oxy- 2- et hyl propanam de and 150
mL of glacial acetic acid was added a solution of 0.99 g (6.3 mol) of

pot assi um per mangEiyaberapg 100 nL of water in one portion.. The m xture was
stirred at anbient tqFpRNA} Ur Erclod nathe NMnkthbeCs, mdtB4y €d into 400 nL of water,
clarified with a littile Solid padinam bi sul fite and extracted with three 250
mL portions of chloraform ThBukixtractg dried :(MSO[err]), filtered and
the solvent renoved to yield an oil which was chronat ographed on 300 g of
silica gel usingMBMBERYPABER her (0% 10% 15% and 209 _in nethyl ene chloride
gradi ent. The mat eri dnembgdeey. (emprE,namee PRRTYLIEPH ke JSINGIGRYPR e SAmplex J3pR ai ni ng a
smal | anpount of ethyl acet;ate B:“'yi eld 1.57 ¢ (75%°of t he | e

propanam de as a white solid; 3-165 [err]C.  [ghh] H N 300 MHz,
dlerr]-DMB0): 1.59 (s, 3B CHgghl]), 7266-7.77 (my4H arggggic, OH), 7.99
(d, 2H J = 7.3 Hz, aromatsic), zg- 32 (d, 21H, J= 8.6 §iz, aromgihc), 8.40-8.43
(m 2H aromatic), 10.77 (%, 1Hciy\H). M5 (Cl, CHesr]): 39@fp+l). Analysis
for CJerr]H err]Flerr] N err] O] esndyS: 2 Calculated: C 5wR6; H 3.29;

N, 7.03 Found: C, 51.28; H 3.31; N, 7.01 The starting
N- (4- phenyl t hi o- 3-cyanophenyl )-3, 3,3, -tri -

f 1 uor o- 2- hy $oexyhen netdat ghaseanant tkl achavisht ai pbaralsi tyoblfodsf ferent

N- (4- Phenyl t,hi Q8= C W}&@g 3 ard il s Faba U 2R WA gX -

met hyl pr opatr?gl'r%aae.s ¢ J O%Tgngogﬁerlroéd%ggﬁl ed (?Zét@é% % asbo euti on
of 3,3, 3-trite bergenerakzfchepd2daseringst HYalibe cIzrRMRL( 2416reR AP VR Mol )

in N N-di metdplrorca6es AL 2QuBly #esh MRl dhyassdled chlainy &hhordide
(.73 g, 14 m xture (a preme;}tﬁ%; formed after a few

.5 mmol) and the t

mnutes) stSTATEACAT BRI &%y (APETEBS-9RP & PRE "Woeut having to

(4- Anmi no- 2- psasepbreysamheslrality of BLOBs first what would correspond - 31

- sulfide‘_\(}é‘.og g, 9.2 mmol ) was then added in one portion and the

mxture al | owe8 t8%sftt at room t enperature overni ght. The sol ution was

poured into 500 nL of water and extracted with two 100 nL portions of ethyl

et her. The ai4 ,0 } ; ah£0 ™ -C hed

on 325 g of qlsnf Idi g%egg?%%bn%l%%\te%ﬁy?h%{bﬁrggre?é‘%GS%{hfgﬁ?éngﬁ‘g%@%ﬁo

met hyl ene cHirvyengaonr ek kined Time Fhgopertiia sercahiederconpdabi aoanahe

solvent remydd Ra ggl v afgl e igshdue heated overnight at 60 [err]C /0.1

mmto yield 5.35 g % 3‘% of N-(4-phenylthio-

3-cyanophenyl ) -3, 3, 3,-trifluoro-2-hydroxy-2-net hyl propanam de, np 124-126

[err ]GCH: [erw:'%t_*rlr uwﬁigiggo Mk lard@a%cﬁéé%p%hggg&héiacﬁé}k%@'g[ g%r ]éxth;- 32-7. 47

,ar : : , L= , J=8.8, 2.

romat| o) GesreEaril Now; SPRFABBRRY (6 CheoSRaTYSE Ttk BF) bORRY (R

CH err]): 36HdWgklammarband4a Av-malledymaaphemtlexpheoy lwisn &i dertain

To a stirred.slurry .Qf. 4-ni I CSul.fi 13. 5.19

mol ) and 18]8&@1__ ooj:f tggsgf%%“Fé&gt%a(r%gT\%gge{aydc?eggg%ﬁhbﬂfshec%%Bgfnae]?gligrh%r ate

(58.6 g, 26 RAFdIalilly bredpdreedrirorhshen wranme wasdheat gty parédnfebotiC where

an exot her m geHAACRRNGE 258 ald GuzpRl HE | 98 Elﬁo%hgen% Yidt®f g dlégb!f%ét ure
nmb t for 30 mn., poured onto '

was allowed to stir at anbient tenperafure
i ce-wat er antPhdf&trongly basic by the addition of 350 nmL of 15% NaOH.
The m xture was extracted with nethylene chloride (4 x 275 nlL), the

extracts drigd S err filtered, and the sol vent renoved in vacuo to
yield an oil FM%@E%& &h%fm‘h’? d@r&pgéﬁabln' 30D tGeof reFPFda yexamplag a

met hyl ene chii@sexisondd?@¥pvd0dt SHBBW aosi 14¥1% viynthexadiadpent . The
proper fract] onbi.ped and, t.h | vent, remgved to yield the

4- ami no- 2- cy %gegr%\%gﬁf)?% g%&épﬁy e('sou"'l%f ilég ?qlb%a}lge aggl%‘ LROTSYSZ| £2GRI | ow
solid; np 73ggmRqasad Cabler Lhtd NVReg380rdtion CRBLEer THY coht@®kt( woulHl,

NH[ err]), 6.#3, «J58.5, A t y 1H ,6J=2.6,
ar E)mat } 2:) , 7?}%84 %&’%ﬁfrﬁ EB?IﬁWg&%ﬁé% :rge_%i,s ‘faromatic). VS
(A, CHerr]): 227(M+l). An s for CCerr]Herr]Ner]rS:

Cal cul ated: C, 69.00; H 4. 45;cNheedliHos B&en Replaced Found: C, 68.99; H, 4.59; N,

12. 27 - 32 - C.
4-Ni tro-2-cyanophenyl phenyl suL\‘““%‘““ -
4- Chl or o- 3- cyanoni tr obenzene (124 o B | ) was added portionwi se to a

stirred N, Ndi net hyl formanm de (50 nlL) solution of thiophenol potassiumsalt
[ prepared by adding thiophenol (7.1 nL, 6.9 nmmol) to a solution of
pot assi um hydroxi de (3.84 g, 6.84 mmol) in nmethanol followed by renmoval of

AL 2 - o, A~ N ~ r




Found: C, 48.02; H 3.59; N, 7.42 The starting
4- (4-pyridyl sul fonyl )benzenam ne is described in T. Takahashi, J Shi basaki
and M Uchi bayashi, Pharm Bull. (Japan), 2 30 (1954).

- 34 - rrple 7 ’
N-[4-(2-Pyrimdinylsul fonyl)phenyl]-3,3,3-trifluoro-2: hydroxy -2- rrethyl
pr opanam de. To a stirred, c‘b(ﬂ ed (-20 [err]C) sol ution of

3:3,3-trifluoro-2- hydroxy-2-nethy|propanQic acid (1.01 g, 6.4 nmol) in
N, N-di met hyl - acetam de (10 nL) was added thionyl chloride (0.76 g, 6.4
mol) and the m xture stirred at -10 to -15 [err]C for one hour

4- (2-Pyri miwyich %&Hl@syhhhangeneﬁhaee& L9y ‘kn%wmg) ify one
portl on to the oran& SO uti on and L?e m xture stirre room terrperat ure

over ni ght . WUFEe ORGs CABLE obf | Hhat ikaddy 5ﬁ9u6§@r%@r®c¥hﬂth et hyl
acetate (2 qrﬁﬂnm) The conbi ned organic portions were washed wth water,
dried (MgSO[err]), filtered, and the solvent distilled to yield a tan
solid. Flash chromatography of the solid (eluted with.10% v/v et hyl acetate
i n" met hyl enRECHRD HEGDS TRYD TeBABOEOAt in®Talne etlot@B! £y elidesh thabildst |

pr opanan de )gl 05"g, 66%) "as a white solid; np 187-190 [err]C. [err]H—NNR
(300 MHz, d? ~DMSO: 1.60 (s, 3H, CH[err]) 7.59 (s, 1H OH), 7.79 (t,
1H, J=4.9 FtabPé OYREGORD REGIGTRY, TRELEJ S8 th dbluahovebistd Sakde (me2H,
J=8.9 Hz, awoiEH g .tHd @&im;yzw’stg thiy.taiematic), 10.29 (s,” 1H NH).
M (O, CH[err]) 376 (NH) Analysis for CJerr]Herr]Flerr]Nerr]O[err]S:
Cal cul at ed: C 44 3.,22. N 1

3.36; N, 11 az:ec?qdo the s&mgééP%%?W%@Ibsﬁﬁefdoﬁvpfbﬁﬂzeﬁlé‘?‘n"ﬁ‘é‘?ssq:d’é‘?cr| bed

in G H Staghalso RonYlaitherhemandxtensioPdprfiorpatiohiet ergcymilias Chem

5(3), 411 (1968), . s . | Exanple 8. ...

N L5 (2 PretSTEU ITIRAANR AAHEESRRY ST SRS OB BEPESE g fLonal
propanam derows or fields inTalxegtiyr ceelated mtdbdesef etc.

N-[ 5- (2- phenyl thi opyridyl)1-3,3,3- trifluoro-2-hydroxy-2-nethyl propanam de
(1.50 g, 4.4 mol) in glacial acetic acid (125 nl) was added a sol ution of
pot assi um pEpFakybhaganyl® Sdheg ses. gfnkwles iGrrdidst:i |l ed water (85 nL). The

dark brown HEXEMWEC\RECORD! rule of the grammar applies THEN - 35 - Was
stirred at roomtenperature for 45 mn; then treated wth solid sodium

sulfite unt F—Feaon#o??“te"cﬁbl'ﬂ1é-f\%°xtt8?e59\h%4“%l1 | Theedrafier REwERer takR &5& r act ed

Wi th chlorogetgh(SBy xtKothdRle -ofl theC pRREEGIr&EGR THROELLGRE &F i €k
(I\/gsqerr]),tégiltered and the sol vent di stl 'l ed to yield the title

pr opanani de § BRE ¢ ENMPGLNARS PFS VTSN (FEPL e[-é‘rYPFI—I-aRII\R‘%%%rM—Iz
d[ err] - DMSOrompleR9type & viadrann].) mekbbb fame 44 tHe, paﬁmaaweé "85 (d,

2H, J=7.5 aromat i, c ar.o 8.54 (dd 1H,
J=8.7 and giEeHEe‘:%F‘Bn%ﬁ‘F%)F"ag“{fo %dm%ﬁ%lg#’s n%?“&mau c), 10.73 (s,
1H, NH). MBECORD RE{ESTRY :TAEZES(Hablk.. Aﬁamysr@cdm name is given create
Cerr]H err]aF[lg&r LQI[ 8{55] Olerr]S: Cal cul ated: C, 48.12; H, 3.51;
N, 7.48 nd: C, 47.96; H 3.62; N, 7.43 : The
starting N EBDIE- phenylthiopyridyl)]-3,3,3-trifluoro-2-

hydr oxy- 2- mg r ﬁ tal
N-[5-(2- Phen%%hgoggﬁg%ﬁ : l?‘t r| %?g-%ilﬁ%x !'IE‘IZq met hyl pr opan-
am de. insert a Wewarewinta th@o@laédle(CQr)réqur]di)ngsdtbuthenreéora to

N N i et hy L SnC R (Re e RGNS 08IeR, Zaite ofh delnrfataTRs 5 ]
nmol ) and t RETRekt. Bﬁ@est’%r\ﬂé@ QY- Id the- L3¢ ¥ | W ifsomenwerhbar ! STRING’
5- Ami no- 2- pfwtylo- thibbopye i simer d G ypfd Q1e¥d5aﬁe%%ér.1""%1:%d‘1ﬁg in one portion

to the oran solution and the Mfxture stirr roomtenperature
over ni ght . %Iﬁ’é‘pﬂleéwﬁyﬁﬁx?hﬁ%dm%f PO &ypeni s WENEEGERId Pute Lagonbouthsol uti on

extracted wigtiftpRlehykpacetai@ 4 W Thko The conpided egf'f%idpoif'a?é

were washed with water, dried (MySQ[err]), filtered, —and the sol vent
distilled t F¥RCetd AVyERFBWE of §ONY STFUEkPERatRYR RIHy tare EREoBA name ut ed
wi th 10% v/ dregchyheacetpl exi typet hidlenanahNoLL dgdtanche sapgnat | t9{9 e Of the
el uent vyi el tdhe title propanam de (0.59 g, 69% as a whiteTsolid
147-150 [err [ err] H NMR rr]- 1.57 (s, 3H,

CH err]), 7EIND..(Fd 1H, J=8.7 Hz, aromatlc) 747 m 6H, OH, aronatic),

8.05 (dd, 1H, J=8.7 and 2.6 HThisfhestHe laced 1H, J=2.4 Hz,
aromatic), 10.30 (s, 1H . NH). HH“ 343(|\/Hl)

- 36 - Anal ysis for C[err]H[e O[err]S
Cal cul ated: C, 52.63; Found: C, 52.25; H 3. 86;
N, 8.13 5- Am no 2 phenylthl opyridine is described in H C.

Wnter and F E Re| nhart J. Arrer Chem Soc 62, 3508 (1940)
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the m xture stirred at -10 to -15 [err]C for 1 hour. 4-(3-Pyridyl-

sul fonyl ) benzenanmine (0.75 g, 3.2 nmol) was added in one portion to the
orange solution and the m xture stirred at. room tenperature overnight. The
brown solution was poured into water and &ftracted with ethyl acetate (2 x
50" mL). The conbi ned organics were dried (MySO[err]), filtered and .the
salvent distilled to yield a tan solid. Recrystallization,from ethyl

acet at e/ hexane yielded the title propanam de (0.89 g, 74% as an off-white
sol i d; np 20%AeP093Feiny Cthe+AIVRo(3RE dddmmpidlierr]-DVBO .  1.57 (s, 3M
CHerr]), 7.58 (s, 1H OH), 7.65 (dd, 1H, J=8.1, 4.9 Hz, aromatic), 8.02
(d, 4H, J=4.6 Hz, aromatic), 8.34 (dd, 1H, J=8.3, 1.9 Hz, aronatic), 8.85 .
(dd, 1H, J=4.8, f‘.”@%&‘,“ars@h%ﬁ’fi c), 9.12 S.d, 1H, J=2.2 Hz, aromatic), 10.61
(s, 1H, NH). M (O, CH[err]):§;§75(Nﬁlf%¥g§%%ysis f or '
Cerr]Herr]Flerr]N err]O[ err] &dress strucrCal cul ated: C, 48.12; H, 3.51;
N, 7.48 Found: C, 48.11; H, 3.56;stNeet’. 40 sTRING The
starting 4-(3-Pyridylsul fonyl)benzenam ne Wag,i-gobt ai nedTrRs f ol | ows:

- 38 - a. 4-(3-Pyridylsul fonyl)benzenani néuies STaame “A stirred

sol ution of 4-nitrophenyl 3-py£%ﬂyl sul E&ne (1.66 g, 6F¥-nnnl) and st annous
chloride dihydrate (6.83 g, 30.Z2 mmpl) in absolute ethanol (20 nL) was

heat ed at ré&hkbuzchaia 4QyThe. e QN i xt ur.e was poured into ice
water, and t gb@%eo S, _syg}?uti ogé?oile??%gg S\Ilﬁ% #%&&%ﬁ?s ERRRft @ngpH = 8- 9)
and extracted W Th ethyl SAPERaRR XeFogdonamer)s dilvenokgantiss naaqconbi ned,
dried (MySOFeFerd,' FubReeved] ' anihlt e sebyedd Ll 3%%Ihg€ to yield the title
benzenam ne (1.10 g, 79% as a pale yéllow solid; np B2- 184 [err] C

[err] H-NVR (300 MHz, d[err]-DMBO): 6.29 (broad s, 2H NH2), 6.64 (d, 2H
J=11.2 Hz, &P°SnBarsosPata wiolgmas: 1H, aromatic), 7.61 (d, 2H, J=11.1 Hz,
aromatic), 8. 2‘Iv¢(lm,namﬂ,of pvahar 2high istthe pAGEHIREy o€ this tfhle/ 8 (dd, 1H, J=9.9, 1.4
Hz, aromati c) ,‘Slg{Pblt}'l(cdgflﬂxH,inmlﬂ_ 4 Hz). Ms (CI, CH4):" 235(Mrl). Analysis
for CJerr] H{_%r Flﬂ‘ﬂg“fe’éﬁl; e) pfdypev8char. Cal cul ated: C, 56.40; H, 4.30; N,
11. 96 able SubBerordl withcglgmam; H, 4.54; N, 11.48 The starting
4-ni trophenyl SEBYFinge ofpcivarskar insicldie the pridielkdy Bf hiSwBRt €Nt 2761866.

Exanpl e 11 N-[Amble_type” of type integer, ’ '

(2- Thi enyl sul f G¥RPIexIHRengfite Sarghag-t r i f | uor o- 2- hydr oxy- 2- net hyl - propanani de.
To a stirred cooled (-20 [err]C) solution of 3,3,3-trifluoro-2-

hydr oxy- 2- fetted peepangi thatladh1609. o , : i n NN~ di net hyl - acetam de
(7 m.) was added thi ongl chl ori Sg (g]f%fogﬁém%n#ﬂq)l%’ﬁﬂgtﬁ%t#ﬁ Xt ure
stirred at -10 hﬁ o err{g% for 1 hour. 4-(2-Thienyl- sulfonyl)benzenam ne
(0.50 g, 2.1 Mo f ¢ -t#Bldne portion to the orange solution and the
m xture stirred at r 8W\§§Wb&P&iure overni ght. The brown sol ution was
poured into water angﬂﬁgéagqueous solution extracted with ethyl acetate (2
x 50 mL). The organi PREEFE conbi ned, dri ed (MySJ err]), filtered and the
solvent distillgd t ield a tan solid. Flash chromatography of the solid
(eluted with 59% TP fyl acetate in nethylene chloride) and evaporation of
t he el uent ﬂ}cmber_name, simple,_type, complex type - 39 - yi el ded t he
title propananide (OY®81¢ g, 77% as an effipwhite solid; nmp 158-161 [err]C.
[err] H-NVR (250 MHz,A#6-DVSO)2 1.57 (spyLgH, CH3), 7.21 (dd, 1H, J=4.9, 4.0
Hz, aromatic), 7.56 Adress1H, CMULL7. 81 fglfkecdh J-3.8, 1.5 Hz, aromatic),
8.00 (m 5H, aromatic), 10.43 (s, 1H, NH). NE (C, CHerr]): 380(Mtl).
Anal ysis for C[&bRetrérr]F[err]NJerr]S[err]: Cal cul ated: C,
48.12; H, 3.51; N, Tuehther name, simp ' 48.11; H 3.56; N, 7.40
4-(2-Thienylsulfonyhmﬁanzenanjngeﬁgﬁggggﬁ§$gﬁcin H Burton, and V. A Davy,
J. Chem Soc. 527 (1348). Exanpl e 12

]
N—[4-[(2-PyridyIsulkp@yl)phenyl)]-3,BS§§EEifIuoro-2-hydroxy-2-nethy|-

pr opanani de. Country 10 stirred, oled (-20 [err]C) solution of
3,3,3-trifluoro-2- hydr(?'xy-z-rrethyl pr ic acid (0.76 g, 4.8 mol) in

N, N-di met hyl - acetam de (10 nL) was added thionyl chloride (0.57 g, 4.8
mmol) and the mxture stirred at -10 to -15 [err]C for 1 hour.
4-(2-Pyridyl - sulfonyl)benzenamne (0.75 g, 3.2 mol) was added in one
portion to the orange—sotutiomand the m xture stirred at roomtenperature
overnight. The brown solution was poured into water and the aqueous

sol ution extracted wit R a N C%Z x 25 mL). The organics were

conbi ned, dried (Ngsqej II * and the solvent distilled to yield a
tan solid. Recrystalliz | acerate/ hexane yielded the title
propananmide (0.95 g, 79% as an off-white solid; np 162-163 [err]C
[err]H-NWR (250 MHz, d[err]-DVMBO): 1.58 (s, 3H, CHerr]), . 7.59 (s, 1H,
oH), 7.67 (m 1H, aromatic), 7.92 (d, 2H, J=8.9 Hz, aromatic), 8.02 (d, 2H

- ~ . ~ A - . P




2H, J=8.2 Hz, aromatic), 8.26 (d, 2H, J=8.4 Hz, aromatic), 10.60 (s, 1H,

NH). M (C, CHerr]): 408(Mtl). Analysis for

C[err]H[err]CIF[err]qurr]S - Calculated: -C, 47.13; H, 3.22; N
3.43 Found: C, 46.72; H 3.32. N 3.34 The starting

3-chl or o- 4- phenyl sul f onyl benzenam ne is described in US Patent 3576872.

Exanpl e 14

N[ 4- (2 Chl awsopegeykped  pnvina irst] eﬁb&iﬁﬂéﬂd fabB%OaZcJSMH% 2 rggghy!

pr opanani de rred, c led (- éerr sol uti on of
3;3,3-trifl & Guﬁryh%?’Bxﬁhez Q?é:tah’s?lsﬁr S% PeX °6mF BHLRPUS PRISABE) i n

N, N- di met hy|BL.OBsebaffode. (10 nL) was added thionyl chloride (0.67 g, 5.6
mmol ) and the m xture stirred at -10 to -15 [err]C for 1 hour.

4- (2- Chl orophenyl - sul fonyl ) benzenam ne (1.00 g, 3.7 mml) was added in one
portion to tWighorafigeesoe mowrteafdgt hé amdtRigs St anr exlample damgtiesper at ur e

i ght.
ol Ui on extizctid APPR-SHFOR o AR bFEce A B b thoRlbc A B]. Boe
combi ned, wRHSENHE tmvwatwn iy iwed chivg SEf ke qt reafl/Auerpdacersst ke sbkvent
distilled taphdearbap; RbiE. pﬁ%cih}ési:ﬁ‘é|ir¥ﬁﬂnﬁrﬁlﬁh°ﬁéf@f@3’da‘iﬂ%
chl ori de/ hexane yielded the title propanamde (1.43 g, 94% as an off-white
solid; np 1FSTESEMEEfr|C. [err] H NVR (250 Mz, d[err] DVSO) : 1.58 (s, 3H,
CH[err]) 7.57 (s, 1H, OH), 7 67 (m 3H, aromatic), 7.88 (d, 2H, J=8.8 Hz,
aromatic), 0 d, .2H J=8 aromatjc), . 8..26 (d, ,. J=6..6 ,
aromat: cg, %0 Z?é:% é'm?HSl}\FDpar B éF%[%quﬁ Yo FS(@B(%:ﬂs. RRGy &Ps for

C err] H err | x&deisrr ]aNﬂlera].Stv of same typ&€almfidraiédon fackehek3; iHe.3.22; N,

3.43
D42 HptornRtign prekeded nich E 3id. vomiel senanal SHIFTH o 1 man
and H Smith J‘qu;a@ibémerent mfﬁle Seke, oD ~ PE5EY(A947)s depicted on
Exanmpl e 15 NyA-1QtaneidaPhgnyiguld.onyl phenyl )-3,3,3,-trifluoro-2-hydroxy-2-
met hyl propanam de. .- To a stirred solution of 1.50 g (4.1 mmol)
of N-(4-Cyano-3- phenylthiophenyl)-3,3,3,-trifluoro-2-hydroxy- 2- met hyl
propanani de ¥ lkcflddbe4alhasplfabng dh2@bate ofe@iading! fackta cdasicd WwWas added
e por, RS R RELPR OB o R TIRD) B0 s B et
m nut es, poméd& impatledtelitbé swnecrtypel afidatd ,wiit.le.aihformatizom i d sodi um
blsulfltea ct.ed \W 7 ns of chloroform The
extracts Werigeja rl_eed %%ggg’%?ﬁ? &?%t gfe sP@%}écﬁe sol vent renoved to yield
a white solid which was recrystallized fromethyl acetate/hexane to yield,
3;1 tter drlyl ggp@ét%gg dlegr?l whS Or luges L aﬁgNﬁ/g&%z 5‘83 ﬁtﬁ,@té bl sopémgaa@ﬁgza? a
ite soli err err] , dlerr]- : S,
3H, CHerr])! gg‘“ﬁ“ﬁ“f- P mde%iL,ar% IR E?mP‘?lW% ¢ GRATDEE HHGftic, OH),
8. 07 Eq, ) 1H8cc;r06eﬁ1&dﬁndatﬁﬁa§t’06mzﬁ.n%GSBd?cd&tleﬁl:sNﬁDQ 5)@/%21(%%&[1% 1
aromatic , S ] _ , errl):
399( M+1) . An%fp?/\é‘%‘ss fttS’r Dg éfFTﬁ%%ﬁ%q'—'[ er rIN[err]O[err]S:
Cal cul ated: C, 51.26; H, 3.29; N, 7. ‘Found: C, 51. 52; H, 3. 28;
N, 6.96 apt (+4-.C o] .t .hi 0 n
trifluoro-2- he%ﬁ’ox }} ttﬁl Ib !r)lgga‘lr\li::';tr#l eks\%gsf?lré;ym&gﬂg E‘@)E
N- (4- Cyano- 36@%&11/9%1 Gpi‘héﬁyl ?1§C‘3-'°3‘Lﬂt rfpt-“mu@lf 01—1'2 floydy 0Lya Qasmai mmng
propanam de. sent as letter from AOtg gstirred, cooled (-20 [err]C) solution
of 3,3,3-tri- fluoro-2-hydroxy-2-nmnethyl pr opanoi c acid (1.62 g 10.2 mmol)
in N, Ndi nethyl acetam de (15 nlL) was rapidly added thionyl chloride

- 43- (1.86x®, {0.apmalDd ande&é’lﬁ/dﬁ xhursmafnrce@loplahat §ehOFiEL af ter a
few m nutes): % |£red at 20[ c? % {l or 1 hour?
4- Cyano- 3- ph8 é‘? as g & E, BEEnakdry aantaired ddded in

one portion &he DTmrn'siJm xture aIIowed to stir at roomtenperature
overnight. The solution was poured into water, extracted wth ethyl

et her (2 x 100 nL); the etheral extracts dried (MgSO err]), filtered and
the solvent renoved in vacuo. The residue was chromatographed on 315 g of

silica gel using a - 0% 10% and 20% in nethylene chloride -
gradient. The proper,ﬂl‘ractl ons were C i ned, the solvent renmoved in
Hhsl:‘eehm &ym xture of 100 ni hexane and 150 niL

vacuo and the residue;
met hyl ene chl ori de. ﬁylene chloride was distilled off as

t he sol ution was scr ,lwwe crystal grom h. After cooling the
solid was collected and dried [err]C /0.1 mmto yield the title
propananmi de (2.38 g, 91%; np 111-113 [err]C [err] H- NVR (250 MHz,
CDCl[err]): 1.67 (s, 3H, CHerr]), 3.68 (s, 1H OH, 7.27 (d, 1H, J=1.9
Hz, aromatic) 7 40 7 51 (m 5H aromatlc) 7.59-7.69 (m 2H, aromatic),

~ r~a 7 a1 1 NS R



- 45 - A stirred solution of

2-[(4-nitrophenyl)sul fonyl]thiazole (1.50 , 5..6 nmol) and stannous

chl oride di hydrate (6.26 g, 27.7 muol) in absol ute ethanol (25 nL) was
heated at reflux for 1 hour. The reactipn 41 xture was poured into ice
wat er, and the aqueous solution basified wth 15% NaOH and extracted with
ethyl acetate (2 x 200 nlL). The conbi ned organic portions were dried
(MySO err] ns Eahtos eshernrich tthe appyenparterity tlet draviaig ia mbi dsy\/ni ch on

(101 o, o99F-a8 SeRariniseSar, of I AP btyert e B 2 Frh R (250
Mz, d[érr]se@:vs@):om Eheldlgtimbase BWbOL2Z, G GatéldaSQl-#cm 80HEs aromatic),
(o8 2 eplnla’chim SHOBYS 1 cQ@térﬁ% <Hd 34 %%fé%ﬁ@?g?féhgsu? 14
Clerr]Her pprf@pé]iaperpi]tS[@rl}i]D [fé§ P]29. 5 w@epzcted with ¢diecfpured: C,

44.14; H 3.30myN pdinté m the dataE@!s'@dxz Cundd. 8Ke éité’bé’s‘% sthedd- f¢ D.
2-[(4- Nltrophenyl sulfo sol ution of

[
2- 4- ni t r opHENFPRRLBF A I‘%he( f%uaersﬁvit%m ”icﬁlglﬁ é‘{ tégéFPc cid
(200 nM) wass addediAgSos Uféady Ao petaseé udatzer nhagaaes ecxfdnstdrgcaf6. 0 mol)
in di stllleDd water (90 nmL). The dark brown m xture was stirred at' room
t enperature %52 hours, then treated with solid sodiumsulfite to dest r oy
excess permanganate The mixture was diluted with water and filtered to

yield a tannfce' B'ECEé!ét@/g'éfg?‘t 508 f £ QFD ARsAlot saew@ms Ee%ltd?gofnhe

title thiaz as. a creamcol ored solid
[err] H NVR & 280 hed[tef@fmemm 1565861 E P mtoaiabesf%&r %@éﬂ c) 7.61
(d, 2H J= &Jp%en%&ﬁ@aﬁhcéxerﬁal(h?ry( @atiblasé -s?ch%mﬁzofat@émﬁéd?él,vn.%ql4 (d, 1H,

J=3.2 Hz, argmatj c) M1 alysis

Cerr] H[errﬁ’ﬂ[eerBr] G[hé‘lsr] Sé%r’rr}fa-{[matlu‘ is s )"Et g CCO%"%'OplﬁceZ 24;
N, 10.37 in the dathbued. TKis 3= prbicels 2175 rdpedBed7/now a certain The
start|n924 itro Ith| hi.azol e i Yo o Liturri,
L. Troisi, "ﬂ‘ﬁfr ‘%h E’el'oa %é‘lcr:%, gg M@%%Qtllgn %%915 g, l rBa%s I,
508 (1974). database is gettmg larger and larger. A third garty C is

Exanple 17 4 : £ f information to B's database,
N-[4- [ (5- THESRAT SIS 0% 8507 SRansTlS 475 8% T HTer o8- Ry o oxy o matny|

pr opanani detoo. To a stirred, cooled (-20 [err]C) solution of
3,3,3-trifluoro-2- hydroxy 2- et hyl propanoic acid (1.03 g, 6.5 mol) in

N, N- di net hy ace e ( s_added, .t hi | _.chl ori e(O 77 g, 6.5

mmol ) and t*’l@ rlf‘eg%étk\’,@l‘i?“l §arfst q?r%r“ €n88r F19- 3 the

5-1(4-Am nophemylc)f Mﬁednyh}fbhmatzmre dab. bd gecess@dmmwikh was added in one

portion andg %Q?J&@%ﬂe-’&f@ éhaﬁeét%éfe%%ig& {P? sgﬁfl%ﬁ @LH]'LIS QI t. The

reacti on m Xture was pouredn er an ere rough a pa

Celite. ThefoehiBks v@xtamhedParsmmmﬂb@ﬁé ehirmt decegsargOasiyt a~rac$ t he

conbi ned or Qﬁ”gﬁep&éﬁé”?ﬁ Wekes Pgl@gcrgl\bqr SJerr], filtered, and the

sol vent renpbved In vacuo to yie a tan solid. Recrystal | zati on from et hyl

acet at e/ hexane yielded the title propanam de (1.21 g, 74% as a white

Zﬂ'[' d; ];rp 123ck980[B16] G, sbheskbp- MK (pBQ;QnNHZa &H A ilr th(@@)u- of. 58 ((js 2ﬁH
err ar.omat i

J=7.5 Hz. ar‘B%ﬁtgf“é}w% ?%?@swrfinar% ‘1f<]?)““ag‘91“7 Rackaggs g&&ﬁa{’r’c‘j © 10. 49

(s, 1H, NH) e- mwS’L(sCI eLE€CH[@ruoriiing 384 (el )gradnatl ysiled amd the database

Cerr]Herr]E 10 rlsSlerc]. lsul at.ed; 05; H,

> o1 N 7SSl REEASIUGH 4T 8if] conpyreg systafT L Shenlrdd 921 T g

5-[(4-ami noﬁmnyld) éQanW]ITW a2el e was obtained as fol |l ows: a.

5-1(4-Am nophenyl )sul fonyl ]t hiazol e. A stirred solution of

5-[ (4-nitrophenyl )sul fonylJthiazole (1.72 g, 6.4 mmol) and stannous

chl oride di I’W’dl*-g‘ﬁenﬂth P PP 8'AnbPYPULET SNSERNtReCRIVATOLhER5 ‘ML) was

heated at rahlfd¥mbeiod Afdlint B steaééliom AWshbE Ec¥PSy AQULRHabRLE | Ce
wat er, the %ﬁeious olutio basi f Lx V\eﬂ_h sol i d sodi um bi car bonat e and
19082

extracted witHRIEShyr 2GCRALE (2 Jaserggh et e dSocganbe $BR% i ons
were dried (Ngsqerr])w sol vent renoved to yield an

orange solid. - 47 - Fl ash
chromat ography (el uted w ﬁ@d&yke piegt ate in nethylene chloride) and
6. 65 (

evaporati on of the sol ven itle thiazole (1.20 g, 78% as a
llerr]H-NNR(ZSO MHz, d[err]-DVSO) :

pal e yellow solid; np 158

6.35 (br s, 2H, NH[err] 8.9 Hz, aromatic), 7.61 (d, 2H,
J=8.7 Hz, arorratic), 8.39 (s, 1H, aromatic), 9.38 (s, 1H, aromatic). M
(G, CHerr]): 241(M1). Analysis for C[err]H[err]N[err]O[err]S

Cal cul ated C 44 99 H 3 36 N 11 66 Found C44.94; H

~ NS a A ~ I Y T B 1 o o ——



A stirred solution of 4-nitrophenylsul fonyl pyrazine (2.50 g, 9.4 mmol) and ="~
stannous chloride dihydrate (10.62 g, 47.1 mmol) in absolute ethanol (30
m.) was heated at reflux for 1 hour. The reaction mxture was poured into
ice water, and the aqueous solution basified with solid sodium bi carbonate
and extracted with ethyl acetate (2 x 2 nmL). The conbi ned, organic

portions were dried (MySO[err]), filtéred, "and the sol vent. distilled fo
yfeld an off-white solid. Recrystallization from absol ute et hanol yi el ded
thetltle azrne(l 90

g: 869 as 5oWnERe 137p feRictes ip Fige 4 [%r?]ﬁ’ﬂvﬁrﬁﬁéswﬁgxr%

6.37 (br srepeataBPioweSH{thn 24, réqBibedlz, Oxy Gmitihe); par6y Cd- 2H J =8. 6

: t 7 §=2.2 He,
v agbgyly [Bodor Hprich e . cAh0URha hor thald iyt bl od 2 2 1
C[err] H er ﬁpﬂpémar-@?ercpf $he same typecahsghazeddep:@teﬁnmther teiss; N,

. 86 mF?S!Qd 5C 1ipdn OGndl1a8 24 :.NfoﬁrZang Wi l stored in

4N|trophen Isu onyl pyr azi ne. To a stirre utron of

4-ni t r ophef¥ élet EEBRyMaAYi FEnes e dniprmetins| }5|$1t1§49§-'d-ir@ld aeet-he s@mel (150
nL) was addRe Bet ASS| yRrpardEganate (2.44 g, 15.4 mml) in distilled water
(90 nm.). The dark brown m xture was stirred at roomtenperature for 30 m n,
then treated with-solid sodiumsulfite to destroy excess permanganate. The

m xture wassdial weed1w t thaet de Brihd isliter adtawayé el ﬂ§1€fiuilbheu§y|bﬂ€ﬂ ne

(2.68 g, 78%_ as an off- V\hlte SO|Id 59- ]1.C err]H—NNR(250
MHz, d[err]”%ﬁé@)a:%mé Spryecthyy styug ﬁ%‘ aarjfoﬁ% F%‘% (d, 2H, J=8.4
Hz, aromaticorre3p8hdifg d&taﬂa:ﬂe A:didﬂesaﬁarmu'hus, ﬂudBn(dih,alll:jueﬂsz dcdlr,

POt R hekpp B POBH SmedlRelh oSG enfr ) V2o

N, 15.84 whole cruanEmtryldofo;rarEsmreleL infesamatyon a@kagesc and no BLOB

4- Ni t r ophenyl. thi ra tipr 0

chl or opyr azi ;13'1 %p% Eégggs%r%mrﬁn eatrl?(? dgg?a%éiﬁ%ﬁoénﬁ%ﬂ (%t%ﬁ Ea g]ﬁ% %

E12 ]4?: ?, 6‘41045 mtble) %Equdmé hiyixﬂie)mﬂces&nmetemméarwh?uwea‘sedn?t tneod .

err or s poured into ice water an e

brown sol i (?Aa%atﬁrgﬁem gl {igﬁgdégvgsﬂ )&Hﬁt gtrlezg@ Recrystallization from

absol ute ethanol yielded the title pyrazine (4.30 g, 30% as a yellow

30I6|<; Hzrrp %apt [t@xrer}s@egs[fg!ﬁ];fcl_'%ﬂ 3G Mﬁred&@ééﬂr@\ﬁ@h moZe7ZH(d 2H,
aromat.i c = m

aromatic), ALY duthHspgciaé T—Efer%rﬁ:? &P, caﬁ@é Cﬁgn frge234( M+1) .

- 50 - An;,a.*anadas:sf %lehefbl—id[emé]xm[ﬂr ra]p@[l&th]:ﬁon part of tn@akneuhaaesf C,

%(Laﬁ& eH193th0e2 presen% invention. The s"{:ruc_ture of the l_lL.:.le %%ntght%7-ggr

N-[ 4-( 2- Pérmcdyé caErzallypeepyks&d 35 e |sfﬂrue|cura dsnﬂdarwmﬁtdmlalubn f

pr opanani o.a sfirre e err Yol on 0

B Partri 1 Base o arsry oo by IrmRe e ok Brat O FPerigangh) 1f,

N, N- di net thtmdmm@eﬁlbyntgvthaﬁn&dgtmnDays clﬂlém,l dﬂle(O 90 g, 7.6

mol ) and t 1 s.tlrr ] f

2- (4- Am noblg%}l(;%/ lr |fngﬁ‘(e &EaﬂuQaf%&l%?)ﬁ 2 95 dl]edgql n one portion
and t he rea%@l@lhlqr‘i@dt lﬁ’déasbtalsﬁr eps oemy riihyiet ist ar Dahurel’rpmmmgebe“élaese
reaction mi ur, t us tracted
W ih ethyl Aot araensir e S PR hEl Mgt o -EHER Seltlity STty

(MySq err] )9reups e"rbeti:da—ﬁdqahé\’sow@m ?rfeln@&e@rpnpsacm i gurel dea brown
oi | . Flash ghwostQorames(el uted with 5 % v/v ethyl acetate in nethylene
chloride) of the oil, evaporation of the eluent, and trituration with '
diethyl ether yielded the title propanamde (1.07 g, 63% as a white solid;
mp 151- 154 figerdt Is¥d ]d'f‘ wacea@@r b N ehmOWBBhat 1ehd L

Cerr]). 7.88 (s, i dM_%H 3=8.9 H, é?orra}??c es‘335(%’(o|, oH,
J=9.0 Hz, afomEefc)free élfa{%aréHa ﬁr%fra"t]?%)f"%‘ 97 (d, 1H, J=2.2 Hz,
arorratic) 9.39 (s, 1H aromatic), 10.48 (s, 1H NH). M (C, CH4)
339(Mt1l). Analysis for derr]He r]F[err N[err]O[err]

Cal cul at ed: @ 56. 8145 >3‘847‘ : rz N 56750
3.91; N, 8. he s artl ng 2-(4-am nobenzoyl eEhGR l‘iced

descri bed i EJ E. Koehf g5~ ﬁs-EHeﬁfé i ng"and®®. Kirsh, Ber™ 26) .
Exanpl e 20 ﬁﬂ\‘“‘n\‘t

N-[ 4- ( 3- Chl or ophenyl sul fonyl ) phenyl | -3, 3, 3-tri fl uoro- 2- h

pr opanam de. To a stirred, cooled (-20 [err] O
solution of 3,3,3-trifluoro-2- hydroxy-2-nethyl propanoic aC|d (0.22 g, 1.4
mmol) in N, Ndinethyl- acetam.de (10 nL) was added thionyl chloride (0.17

g, 1 4 nrml) and the mxture stlrred at -10 to - 15 [err]Cfor 1 hour

I Y P S ——— - ~ O~ I . Y o N BN 1 o o



prepared in the foIIovm ng manner: a. B
4-[ (3- Met hyl phenyl ) sul f onyl ] benzenam.ne. ' A stirred solution of

3- net hyl phenyl 4-nitrophenyl sulfone (0.50 g, 1.8 mmol) and stannous

chl oride dihydrate (2.03 g, 9.0 nml) im #¥solute ethanol (5 nmL) was heated

at-reflux for 1 hour. The reaction m xture was poured into ice water and

t he aqueous sol ution basified with 15% NaOH and extracted w th ethyl

acetate (2 5?’-'100 m.). The conbi ned organic extracts were dried (MgSQerr]),

filtered, ahdlthe sol¥em> ré®fvied in vacuo to yield an off-white solid.

Recryst al 1i 9Btion from absol ute ethanol / hexane yielded the title

benzenani ne {#d. 45 ¢, 140538 &S} white solid; np 183-185 [err]C

[err]H-NVMR (300 MHz, d[err]-DVMBO): 2.36 (s, 3H, CHerr]), 6.17 (s, 2H,

NH err]), 61§1sﬁ3ﬂd52fbr~]':l7e9a s]a.c& Hénda‘:Qr@Eé&as gox"'?’r(l%htz'é'mdé*? ishz A

aromatic), 7. ii ar Qna % 2H,” aromati c).

(a, CH[errFYerz 8??2&%“%@%‘}‘5“ ‘]*Hf%r‘fqmscénrq%elther a

Cal cul at ed: tErmERals: etlrbtﬁ-tﬁékmzhhaﬁo%a non-termm@und C, 63.13; H 5.28;
N, 5.64 The
starting 3-net hyl phenyl 4-nitrophenyl sulfone was pur chased comercially.

Exanpl e 22 Ni]) (4iPheayledr domyd darutivn oF, StButtifdiimy heandr @gt2tABt hyl -

pr opanani de. To_a_sti sol ution_of

T SPSIErL 11 48PS 519Ry P os PRI RE iR HsD ArbraCaRRE LA e PnE oB5mhrg ) i n

N, N- di met hylteradatasi de (dfetetnineds addetet highylsicddd.oride (7.94 g, 66
mml) and the mxture stirred at -10 to -15 [err]C for 1 hour.

4- Am nobenzophenone (8.67 g, 44 mol) was added in one portion and the
reaction ni X@dreist calbedasekovriqremfesgructubesrand mearkhdhaitx thee lodts
pour ed |.nt 0 <aket oaRdmbhgeUhk £ ik AR tBEREAR] (A GHbrIAMANIALT LRO, WaS
filtered fromsolution, dried on the filter for hour, and recrystallized
from et hyl &bt ighkesade- (1:2 v/v). The first crop yielded the title
propananmi de (9.51 g, 64% as a white solid; np 151-153 [err]C. A second

crop was f||t red upon_cooling of the f||trate for 72 hours to yield an
addi tional 3331 &S(524428f OReWRERSF KAy OfhACAL RS YRR AL Means§ thats i r st

crop by nel tiheg legicnk iaedis pesisededypenti 62. mbes ridpMR 163Q0 oifHz s .
d[err] DVMSO): 1.61 (s, 3H, CHerr]), 7.54-7.59 (m 3H, aromatic and OH),
7.65-7.71 (m 3H, aromatic), 7.75 (d, 2H, J=8.5 Hz, aromatic), 7.98 (d, 2H,

J:8|. 5 Hz far[drrat i1G) calCDe&Széso Aépetif)ion bE é.C‘strﬁ{ﬂ‘er ]a)nd &ﬁz&(rd%l:hai_
A i F 60.54; H,
255 SN o re TereLehel B CLEN S Wy zerp oy more FeetliShis G 8800

4- am nobenzophenone was purchased conmerci al | y.

Exanpl e 23

N-[4-](3-Pyri (fq car tgr:f;l:l fﬁﬁen%ﬂmﬁr 3ca3;1 tri P‘FSSF%)*’%‘* h"f/hkf)bx fzmd‘é:teh)?let

pr opanani de.of rules epGhaedhpried, t@amee@f( tZ@SFeEOl}JC)D&tﬁennson of

3,3, 3-1ri | URIiermobdr Q%Y zdnBb hﬂéﬂfnﬁ@%‘tﬁoﬁﬁ' fo§Q- 531?’ % e“:aq{@?) lthat"

N, N- di net hyl - ZF tam de
(7 mL) was RRFEAY YR-GHyrieRLopPERIYD. wcgtlmoocmn)tlamdlet%smdet @rfe the
stirred at -Aflds RE18h’ bépkeEsioh®Wree I (sfaeé%ﬁ.‘ogt%@?éfég oipﬂdncye'}% (0 66

g, 3.3 nmol)_was added in one portion and the reaction mxture stirred

r oom t enper atiff®e GASFRIEShENCTRBU R SFhurke m%éeﬁédbv n® oSSt raHe@st he

aqueous sol dmr i ravdsed pwlttbrﬁg hytn eIt ic? KohOPe Fkina e, GO Ned
organic extracts were drie I\/\?veg 1:#@42 filtered, and the solvent renoved
0

in vacuo to Y& F% ;?é'loélpfel 8 SR AN F2PLi RART BATR iR RbSdeut e

et Ihagol / heggfmmmldmt tahe trletfgnﬁt@@wmedﬁc&(i 4aaglséz%r3@&zﬁ= ‘g%!tzteer 3H
sol i np err S

CH3), 7.57 (% EZ%EE‘?J ‘]sef" E“? g% éi‘ﬁ’t aﬁ"&?}‘ﬁg}aé)t §SGIMPSs Afe J=7. 0,
1.7 Hz, ar orm:tsim)ngu?i%c( ddchl:{IuoﬂsE flor ltekwing lar QORei Came. ,08-8. 12 (m

1H, arorratlc.) t 8 P33 ‘(d.d W%E‘h% 4.8, 1.7 Hz, aromatic), 8.87 (d, 1H, J=1.7
Hz, aromatlc) "10. 3’8 (s, ﬁ) M (O, CH[err]): 339(Mtl). Analysis for

C[err]H[err]F[err]N[err]O[err] M’t_gd:\C,SG.Bl; H 3.87; N,
. 28 Found: C, 56.60; H, 3.88; N, 8.23 " The starting

3 (4-am nobenzoyl ) pyri di ne was obt ai ned aSTHliﬂhlaéf’H@sBeen 1aced

3- (4- Am nobenzoyl ) pyri di ne.

3-(4-nitrobenzoyl)pyridine (1.08 g, 4.7 mmﬁlﬂﬂﬂmyﬂﬂ chI ori de

di hydrate (5.34 g, 23.7 mol) in absolute e was heated at

reflux for 1 hour. The reaction m xture was poured into ice water and the
aqueous solution basified with solid sodium bi carbonate and extracted with
ethyl acetate (2 x 150 nmL). The conbi ned organic extracts were dried

(I\/gsqerr]) f||tered and the sol vent rermved in vacuo to y| eId a yeIIow

_.: M o o T



gol d-colored oil. Crystallization of this material from Et20/hexane yiel ded
an inpure solid. Flash chromatography of this material on $i lica gel

eI uting with nethylene chloride provided the title tertiary carbinol (0.16
g, 8% as a white solid; np=116-119 [err]i& ~err] H NWR (250 M1z,

dlerr]- DIVBO) 0.80 (t, 6H, 2 CH3), 1.54 (m 2H, CH2), 1.73 (m 2H, CH2),
5.37 (s, oH), 7.64 (m 3H ArH), 7.94(m 6H ArH), 9.89 (s, 1H NH).

M (C, CH[ g?f]‘)‘-"ke‘?&@(aﬁlﬁﬁs l@@? <MN@I'S<EBENIIII§|EHR]>H[ enmmveraﬂ:s [err]

0.25 H[ err]@apitalized Q%' GQL@&@Q a 6i-4 6
Found: G 61 %7 a ze wor "9 P ¢ or ;%st(f:.:k 25041.3I Exanpl e

26 N[ 4- (Ph’é?ﬂ/'ftls‘?rl“f‘mﬁ}lﬁ pHénypnﬁEﬁdm}Qﬁzm%t anani de.

A sol ution of 2-hydroxy-2-nethyl butyric acid (0.76 g, 6.4 mmol) in dry
di met hyl acet e m s,stirred under ni trogen atnosphere at -10
[err] Cy Thi oﬁ%ﬂc'hérb%e&é‘)’f’\g@% o i 6“4’%?85) Red® dﬁ&g&eéﬁﬂn? -resul ting

m xture was allowed to stir at -10 [err]C for "1 hour.

4- Phenyl sul ony. i -0 e t he reaction
m xturg W&SAS'[I rredé J}E‘ar%% g???‘é% a‘fur?ﬁ@’é;&r}r@%g Q soq ‘uti on was

then allowed to warmto roomterrperature where it was stlrred overni ght.

The reacti ofofi &4dK iR RAURRY QNiN MALEr creX¢dactRd %&ﬂ sidyd acetate,
and the conbi ned et hyI acet at e E%rtl ons V\Bée washed wi wat er, and bri ne.

After dryingotRBR T3-S & PR} EhE Ehyit tdcBFatEeRRs é'ﬁﬂ%t’:ls B3 rahdr at i on.
Crystal |l i zahi:A9ef rwma:ﬁi hyl:i caettlyal @élicidines yi ebdedrrike ktelyt Le tertiary

bi nol (0.8 I tall d; =163, 0- 165. 0
[orr]C [ ofFTPPARREY oD T e B  BREL)", ohaset 1o Shagh 3p, Starsd ), 1. 32
(s, 3H, CH éntd)trd . &i(am J=7Hz, 1H, CHerr]), 1.76 (m J=7Az, 1H,

CHerr]), 5.65 (s, 1H, OH), 7.64 (m 3H ArH), 7.91 (m 4H ArH 8.01 (d,
J=11.1 Hz, 2H, ArH), 9.98 (s, 1H, NH). M (Cl, CHerr]): 334(Mrl, 100).

- 57 - Anapyseéc$o¥ qen*]ch[ BEEFNG araltern [1) columnGawbifated: G,
61.24; H, 5-44 2 2oreign '<e50<5m¢ac@ nBa-ddrmifa15 080t N, r 45152
Exarrpl e 27 N—Ll4 %Phenyl sul fonyl) pheny ICL dr oxy- cycl opent anecar hoxami de.
A sol ution &f ydrok @ Gpentafiet Srbaan E“é%l‘i? K$SPETgLT®. 4° ol ) i n

dry di met hyhaaetamshe—l Idr: dr)e Wasesside edt UtlhdefuBe nifgrogasrat nosphere at

-10 [err]C _Thi hIorlde Q.16 ) adddan the, resultlng
m xture was aFFQ\Aéd %% <t i %t "IO ?jé? ]éggo % %\B a col E wix

4- Phenyl sul femghani i$ nedd< .0 .g t4229uledls) madishedhear axki'sd andet tieer eact i on
m xture was Qb gggd ‘_‘9[ qrr] g.‘fotgea.f [t I;%eléf r'el_gs ruTQe ,sgl ution was

t hen aIIovved o vvarm ) roomtenperature Where It was stifred over ni ght .

The reacti oAOHRXOBr K& Waks mjwé@-Gnteemmpreztea@QJeunm ehdefhyl zazet at e,
and the conbkiyped-et Byl acetal.g ekt bgn&vggr%uwa,s_,het_g.l%n teLy.and brine.
After drying (Na2804) the ethyl acetate was renove y ev\aggoratl on.

Crystal |l i zatS®el™f'rom et hyl acet at e/ hexane yielded the title tertiary
carbinol (0.70 g, 47% as a white solid; nmp=214.0-216.0 [err]C. [err]H NWR
(300 MHz, d[__err] DIVBO) = (em 6H, CH[err]) 1.97 (m 2H, CHerr]), 5.67
(s, 1H, OH) B 65 Enf aFpe Ar-H) $7.94 (m 6H, ArH), 10.13 (s, 1H NH. M
(Cl, CHerr]): EMME{RFL, 100). Ana=psi'sather 'CNaME] Hier r N(S[UMEE:}‘\S:

Cal CU| ated: C, 62.5%a.H, 5.54; N, _4_ 0 5 . 62.67; H 5.58;
o ?z_mm + 9;531‘ AME PASE&HM
<

N-[ 4- (Phenyl sul fonylb)i\pﬁeﬁylul 3-fl u.o.r>o OXy-2- et hyl propanani de.

A sol ution of 2- hydr«qwqg TT uor omethyl pr pg_\mlo.chd .)(0 78 g, 6.4 mMmol) in
dry di met hyl acet am dgpqGtR ) was =sbi rre@I @n_d.e;r. ,a nrtrogen atnosphere at
-10 [err]C.  Thionyl chloride (0.76 g, 6.4 mml) was added and the
resulting m xture vvas allowed to stir at -10 [err]C for 1 hour.

4- Phenyl sul foRA-afi FPneCtAC'H e SANSH2nRHI$PU&E 't hen added and the reaction
m xture was stirred at -10 [err]C for a further 15 mns. The solution was
then allowed to warmto roomtenperature where it was

- 58 - stirred overnight. The reaction m xture was poured onto water,
extracted with ethyl acetate, and the i ned et hyI acetate portions were
washed with water, and brine. After ryl ng err]Sqerr]) t he et hyl :
acet ate was rem)ved by evaporation to n anber m Trituration with
et her/ met hyl ene chloride yielded the t 5 y carbinol (0.75 g, 52%
as a light tan solid; np=189- 192[err e&BOOM—Iz d6- DMBO) : -

1.31 (s, 3H, CH[err]) -4.38 (dd, J72a CHerr]F), 4.58 (dd,

J=72 and 9.-3Hz, 1H, CH2F), 6.29 (s, 1H, 68 (m 4H, ArH),
7.89-8.02 (m 5H, ArH), 10.16 (S, 1H, NH) VB (CI 338(M+1, 100).
Analysis for (Jerr]Herr]FNJerr]S [err] 0.1 H20: Cal cul ated: C,

56. 66 H 4.81;y N, 4.13 Found: C, 56.40; H 4.74; N, 4.02

p—



- 60 - hours. The mxture was filtered through Celite and the filtrate
evaporated to yield an oil which crystallized on standing to give the title
tertiary carbinol- (89% as a whi'te solid; np=94-98[err]C. [err]H NWR (250
MHz, d[err]-DVMSO: 7.86 (m 3H, ArH), 7.92 (m-6H, ArH), 9.8 (brs, 1H,
GH), M5 (Fab(-ve ion)): 426(M1, 100% .- Afarysis for
C[err]H[err]F[err]NCIerr]S : Cal cul ated: 'C, 44.97; H 2.60; N,

. 28 - Found: C, 44.60; H, 2.57; N 3.14 a.
N—[4 (Phenylrsmw‘i)\fﬁﬁewyhtolm 3-trifluoro-2-benzyl oxy- 2-
t.rifluoronethy Fcnpqlqy kearhofdype integer which is primagy ke bi this Ghlepf .
2- benzyl oxy- 2, 2meé9iwﬁﬂammmhmfbatgekey@oableCNAME’lo g, 0.33 mmol) in dry
benzene (3 rﬂ) ‘employeet_nurebed ofmyphevarchami t r ogen at nosphere. Thi onyl €hl ori de
(0.18 g, 1. FebleiNAMEWwithcaldoiesd f ol | owed by three drops of di methyl forman de
and the resul t i‘magnegey Lof typaintege whish isupxiearyfkey of 80s wbleiut es. Aftel cooling the
sol uti on was evissionaiceof typs vechaness in vacuo. Benzene (10 'm) was added and
t he evapor at i onlastapaataftype varghaue t he acid chloride as a viscous oil. The
crude acid chl ori de was di ssolved in nmethylene chloride (3 m) and was

cooled to O L] t ol n qggleﬁ Aheny f,onyl
aniline (0. ot Bsrggnémg?? éﬁli SF{ Izllahtr?’lh%e ?@ﬁ% Ngﬁ %0%617
di met hyl am Hé‘ﬁy\ﬁl diazs parker gyo: Ai‘qoé’rllst Bpdi nNanet qJGICHiI Sinisd Nee soI ution
was al | oned dodoWanMehe £QOTbG AP GAlMS WaSh Epbt gdiasrstddred for a further
18 hours. The reaction mxture was then poured |nto water (10 m ). The
organic | ayer was washed with 3MHO and brine. Drying (MgSQerr]) and
evapor ati on furni shegreaogekd- col ored oil. Chronmatography on silica gel,
eluting with methyl ene chloride ve the title tertjary carhinol (0.10 g,
599 as a tan solid; np= EGBJ-SEUBE.[Q.’E‘FY] @ame,H NVR ?’2833" YRS MHIRS% | - DVBO)
4.97 (s, 2H, CH[err]) 7241 (m 5H ArH), 7.86
ArH), 11.02 (s, 1H NH).2 M (O, CH[er 1): 518
C[err]H[err]F[err]I\IO[errPS 3calculaté
4. 65 Fodl#E C, 67.45; H 5.41; N, 4.58
-61- name_key, flrsw,e 32last_name
N- [ 4- ( Phenyl sul f onyl ) pherdyl ] -3, 3, 3¢kt Lor o- 2- hydMesylex ket hyl pr opan-
am de. A sol uti2on of 2-hyHidky-2-difl udPankenyl propionic acid
(0.9 g, 6.4 mol) in dry3dinethyl atéimdyde (15 nlI'$mitB 'stirred under a
nitrogen atnosphere at -10 [err]C. Thionyl chloride (0.76 g, 6.4 nmol) was
added and the resulting m xture was allowed to stir at -10 [err]Cfor 1

“hour. 4-Phe | f anylani Lin , he de
reaction m Qﬁj S%%@'sygtei rnﬂggsa%%?gogf er rﬁﬁm agﬁr{ he#X1a rﬁdfngt%
sol uti on wasENBIOYER |mafed st sowar ioW o FodrablenpédMEt ure where it was stl rred
overnight. The reaction m xture was poured into ammoni um chl ori de sol ution
and extracted with ethyl acetate. The conbi ned ethyl acetate fractions were
washed with TR egagindrude ndichi pakchieyi PRl (aval ded] sofernd ) winkah

decol ori zat i gg'@ﬁ I o) akat. n m was
obt ai ned whi gﬂpé\/as tér:lo%lue)r eﬁog%laﬁ EE{’ ?]{J\é?licrg\r{l%acﬁz?lstﬁg??l z(\ét(‘?jl %Wonéeéthﬂ@

acet at e/ hexahede 0 §i thee e & arecagdedi &9 Ehsasiodsl cporgspepdigmytashtite
crystals: mondied A iCerkenekt SR (30U ardleppl- B0 ¢ 141 (o,

3H, CH[err]) (t, CHF2) . (s, 7.58-7.68 (m
3H, ArH), Y boFpnoal 94 56|4°1M"‘H) w1ib 38 svarmarw gewsrmd e erf]):
356( M1, 100tneﬁ@aét/§|@.£ngrud@[=ebh] Hh@rflcﬁ{tersrﬂdﬂO[ta@h] § colum ot ’cyp

ﬁ?l gu;gt ed: \9&1?§¢98w1t)’1 1'f191n2<:5"tcrm§nal va l‘f§<ar‘?ﬁl geggrated I? the -ule

N- [3 ( Phenyl d:artlnamgrhécpfwm{ia]r-s% C&,:.mdl i tero- &Mmy&ﬁ IIBEHYE@E oprad-
am de.

hydr 2-di u th ropioni ¢ acid
(107 g, 7. cBeRRBPS PR cRyP AR A ERE) Bhie e i) Bhgerult  FhetiRaan o
ni trogen atmBsphésepat it [wWye aBpropbiaty | calhiner |ade €01 93t 8er 7cHD1ADI )

dded h | & i Xt t t t.-10 f
L hour - 4- AntESpSsSoshahe (I ot Tsshar B RRL & Rekendtiat anthehete
reacti on nmi xtanereahs wilue e gut- 16tpethé Gmropsr ifaet keluhh shdsal The
SO O e SR SolaHer IR M ONEET e Y AR O RRE G ene

hydrochl oric acid solution (1M and extracted with et hyI acetate. The
conbi ned et hyl acet amsﬁmean{asamkwcai washed with water and brine. After

drying (Na[err] SCIerr] zarion (Charcoal) the solution was
evaporated in vacuo.
wi t h hexane/ et hyl. acet e

m was obt ai ned which was triturated
silica gel coI um vvlth chI orof ormand crystal i zed from chI orof orrﬂhexane

081 ArH), 7.98 (m 6H,
911E00y.  Analysis for
00@0357.76; H, 5.35; N,

4. 40

product was filtered through a short



terrper ature overnight. The clear reaction m xture was added dropw se

-64 - to concentrated sulfuric acid (60m ). An exotherm was observed.”
V\at er (220nmL) was t.hen added dropwi se and the resulting solution was
stirred and refluxed overnight. The reaction solution was cooled to room
terrperature -saturated with sodiumchloride and extracted,with ethyl
acetate (2x150n). The conbined et hyl ace&et_e extracts were dried
(Na[err]Sderr]) and evaporated to give a syrup that slowy solidified to a
white solid mass (12.8g, 56%; np 72.5-73.5[err]C. [err] H NWR (300 MHz, d6
DVBO) : 6. 27x{ = KCELeLr 1) . 177
(M1, 1009 . e 1é_icilaé}ﬁl-l‘l'ee-\'?rtgfé Sg%ggcggoﬂ%%sﬂgpgégédﬂdél%g h rocedure
by WJ. M ddF%’c‘W%d qolpnny apdsayl gther xolamnsCasm sstcto WH,L4948(1964).
Exanmpl e 36
N- [ 3- Hydr ox -4-( he_ | sul fon I) hen -trifluoro-2-hydroxy-2-
net hyl pr opa% er exemplar TB°§eéH'?Jr eﬁ}lﬁrﬁéﬁPSntM grammar
N[ 3- et hoxyuﬂesphenyl sul fonyl ) -
phenyl ]-3, 3, 3-trifl uoro-2-hydroxy-2-net hyl propanam de (0.75 g, 1.9 mmol) in
dry nethylene chloride (22 nL) was added boron tribromde (3.8 nL of a 1.0
M sol ution of boronLIVING AIHINS i n=ret ANIEAR cPLANT de, 3.8 mmol ). The
resulting solution AIEMELI rred at ==coMAt &EnpETRING> for 3 hours, diluted
wi th net hyl ene chl oPLMYT (50 nl) ame>waBh&d<STRINGMater. The organic | ayer
was dried (MySO[ err$TREME concent mabed'ah-vatWw' t'@'yi+el d an of f-white foam
Purification by flash colum chronmat ography (10%to 30% v/v ethyl acetate

o ooy e LGSR SRR BB, PR 1 LGS 101 0%
CHerr]) 7.30 (dd, 1H, J =8.8,1.8 Hz, aromatic) 7.48 (s, 1H= OH 7.51-1.66
(m 4H, aroggy (lé‘i)lv

H o.M 9[-!7 .&Q&iﬂﬁ aror&t;tl c) 10li 19 (s, 1H, Nr)10.60 (s,
C[err]H[err]F[ez[n e lsfo 1“5 oAl gﬁﬁ. ¢ RE“&“ 49.36; H, 3.62; N,
- 60. ‘pla o‘l‘ cha.r 3143 fo Ex ble™

- 65 -
N[ 3- Met hox}-abcfﬂ er?< ﬁ_) mamr Q%%-fa‘[sl yeuoro 2- hydr oxy- 2-
nmet hyl propanam;g[lemal ném on cvar § cooled (-20[err] C solution -

of 3,3, 3- tr'TfatLlU rrethyl propanorc acrd (1.80 g, 11.4 nmmol ) in
N, N- di net hyl - nih“ q‘ lm “%ﬁﬁg‘?%g"ﬁ%h‘g chloride (1. 3t3 g, 11.4

mol ) and the ire eo c err ® for 1 hour.
3- Met hoxy- 4- ( phenyt - BH enzeneam ne (2.00 g, 7.6 mml) was added in

one porti on yapgd b'a‘ésiﬁecihé’%ﬂ:t’ﬁglére'i“b&c‘}d & . 1M, LYIDRR &f a2y eVl ght .

The m xture hgngaUeo 0 t red t Ar ough
a pad of CeIS:H't?%rEQE ?%gtﬂm%sﬁ&égﬁgbws?ﬁ met %tg/]lg'nle)%c Iggrel 200 m.),

t he organic extract L@wg@ sl err]), and the sol vent rem)ved in vacuo to
yield a brown oil which wslﬂﬁrtﬁj@dm flagﬁiﬁg)iurmrpl r@mat ogr aphy (10%
v/v ethyl acetate/ nethyl ene chTori Thelresultl NGl te solid (2.52 g,
82% nelted at 202-204[epr] C [err]H-NIVR b MHz, d[err]-DVMBO): 1.56 (s,
3H, CHerr]) 3.87 (s, 3H3 CCH err]) 7.70-7.f9Lftm 6H2 aromatic + OH)
7.85-7.88 (m 2H, aromatiac) 7.93 (d, 1H, J z 8.7 Hz, pymgmtic) 10.32 (s,
1H NH). M (Cl, CHerr]): 404 (M+l). Analysis for

C[err]H[err]F[err]NO{I\HmL Cal cul ated: C, 50.62; H, 4.00; N,
Found: @nim@13BeyH 3.3%Imabl, n3md4. The

startl ng benzeneanine wad nade as fol loweg' "a.

3- Met hoxy- 4- (phenyl sul f oyl ) benzeneam nSquirrel'’ A "A stirred solrution-of

reflux for 1 hour. The mpdaotibeym xtume.andsnpoered |nt nd t he
aqueous solution basifidd with 15% NaClaxid extracted tat e
(2 x 500 nL). The conbi @ed organi c por'tilees'were dried (MySO err])
filtered, and the solvent renoved in vacuo to yield an off-white solid.
Recryst al lizatjon from absolute ethanol yielded the title benzeneam ne
(4.49 g, 81% Trthemierenpapi 45 HiyerqFors CPBRLRLE undanstiandivB. In this

| 86 - (25kddie df QhuskoRbBQan D hdehei B BY(iRgid Jo.b plA- gultﬂﬁt& 3H

2- met hoxy- 4-ni trodi phenyl sul fone (6.15 g, 2.1 nmol) SLARNQUS chl ori de
di hydrate (23.64 g, PI&\WE nmol ) in absolute ethanol (10 ﬂ@ﬁ eed at

aromatic) 6.23 (dd, 1H, J . 8. Hz, aromatitc) 7

aromatic) 7.78-7.82 (m 2H, aromatlc) M5 (Cl, CHerr]): 264 (Mt1l).
Analysis for CJerr]Herr]NJerr]S: Cal culated: C, 59.30; H 4.98;
N, 5.32. Found: C, 58.85; H 5.00; N, 5.22. b.

2- Met hoxy- 4- ni t r odi phenyl sul f one To a stirred solution of

5 n|tro 2 phenylthloanlsole (8 27 g, 31 6 nnDI) in gIacraI acetlc acrd (250

. T ~ NN - ~NS N .



Cal cul ated: C, 50.62; H, 4.00; N, 3.47. Found: C, 50.38; 3.97;
N, 3.44. 4- Am nodi phenyl sul foxide is described in H H. Szmant J. J.
Ml ntosh, J. Am Chem Soc. 73 4356 (1951). o

Exampl e 39
N- [ 4- (2- Hydr oxyphenyl sul f onyl ) phenyl ] - 3-~318- trifluoro-2-hydroxy- 2-
met hyl pr opanam de. - 68 -

To a stirred suspension of N-[4-(2-net hoxyphenyl sul fonyl) -
phenyl | - 3, 3, 18mitreirf.| heOs@oheck wE 48 GRARY| GurORRNANtEBLE L. alﬁclﬁu20§ mol) in

) i
dry nethyle hqrid 0 ded boron tribr m. of a 1.0
M sol ution o “g&rhg% trgll%)go%‘l)dgeh &egﬁ PR ‘?ﬁﬂn&"f‘ge&’S%@ mml) The .
resul ting sdniofherngsubiect e@blam\nr o@ntherﬁiﬁmcn‘r ¢abbe . 3rhw Wrammdicl ut ed
w th met hyl eqg gzhl oride (50 nL) and washed with water. The organic |ayer
was dried (MySO err]) and concentrated in vacuo to yield an-off-white solid
whi ch was dissol,ved in ethyl acetate (10 nL) and dropped into hexane (300

m). Collection of gigppr eci %g‘&rﬁy’"ﬁ%ﬁ&&mﬁ%ﬁ%é‘?%ﬁﬁ title

propanani de as a white SO|Id 0 [ err] H NWVR
(250 Mg, d6-DVBO) : SUBEEC 'T@ME&MEFSE HJ<83
aromatic) 7.01 (t, LYSTQ R7 SOHYAM 7. 50 (m 1H, aromatl c) 7.56
(s, 1H, OH) 7.85-7. @“g%r 5H ‘%?rlﬂﬁa&hWEl (NAME 1H NH) 10.74 (s, 1H,

oH).. Ms (Cl, CH4) FOM% for CerrJHerr]Flerr]NJerr]S:
Cal cul ated: C, 49. 36«ASFIL AMED=NSTRING - Found: C, 49.34; H,
3.83: N, 3.42. STRIN =>( ZA-Z)p Exanpl e 40

N-[4-(2- Met hoxyphenﬁ%?‘%nylﬁ?n@wm' 3,3 ,3-trifluoro-2-hyeyoxy-2-. .

met hyl pr opana sti red cooled (-20[err] C) soluti on
of 333tr|‘f?i}g‘$‘& 1“2fﬂ§rh?‘6§<§/q?ﬁ%§f“ﬁ {, PR acid (1.42 ¢ 9.0 mmol) i
N, N-di net hyl - acetam de (13 nL) was added t hi onyl chl oride (1. 13 g, 9.5

nmol ) and t,pa%lcrr% tlrred at -15 to -5[err] C for 1 hour.
”‘hgﬁ ‘g

4- (2- Met hoxy- l? enea 5D§3 g, 6.0 mol) was added in
one portion a fﬁ‘ ‘@:f’“f:é W%: ; 3“‘5 E ‘sae enper at ur e
overni ght. The ) ﬁ Cl. The clear
super nati ent V\/a§UbéF 3 W%’d“st? “f Te o nk P tab he gumwas crystallized
fromrrethylepa%c I de(u F\Q‘gto yleldthetltle propanani de whi ch
cont ai ned abou ‘s mr’rpé th mﬁhgg}gﬁ%w&ﬂ%m NMR anal ysis. The

k1

met hyl ene chl ori d& Was. 140[err] / 0.1 mmfor 40
hours. The vyi el 9[“3’% gLu_ 1 70 g (69%, np 209 - 211f[err] C

F"_..A

[err] H NVR (300" 3H, CHerr]) 3.72 (s, 3H,

OCH 5. 1 - 7 17 2H, t 7.53

- Ggerr]) '?%}fl(é ﬁgr‘l’ﬁﬁ:\‘: 51 (mn& ar70r8r8 I(7:) 83 (m 2H,

aronmatic) 92 7‘9 f‘q,‘ chp N?E}‘]Iﬂ % w H) . M5 (CI CH err]):
errj c[err S

294 (Mrl). Anal Xg;,.@c q’f [err] O.

CH err]d [err]: o SHhP 3 cu ot ed: C, 49.87; H, 3.96: N " 3. 40.

Found: C, 497#l.- NHMFS“%@WJ\[,“& 35. The.starting benzeneam ne was nmade as
follows: &  pamg ke oktdscHRiBOMNIR RGN IH draivdiienzenean ne To

a stirred. sl urrys@fnadeHRiROnYamg - Ni tTodi phenyl sul fone (12.36 g, 4.2 nmol)
in absol ute et hanohakO0r (evais added in one portion stannous chlori.de

di hydrate (47.4 g, 21 mdl) and the m xture heated to 50 C where an

exot herm c reaction occurred. The reaction m xture was stirred at anbient

t enperat ure finen3Pardmy Q:$1,c BeKLRES I MOYdie@ef W&k £rJonnNB1 APLLO8SH $ tuliisan
basi fi ed Wittil%% xtra%&%witgrrethlene chloride ( 275 mL).
The conbi ned"8 g?ini c ‘tr 5ﬁ§"“we § S48 %A Cf/%'r Matery i | Pefe, f%ﬁi‘d t he

sol vent renoléd Pmrkmcumuj@cyl ekd (Bar/\)hiame S0k deh: ﬂwyst%ylg@itmn from

et hyl acetat ed t t| t | n 499 s a white
solid: np 2o§“¥5§%§ Fg‘r %"Sd@g E%?%éq"ssw l1ke 34 ocHa)

6. 10 (s 2H, GNP-IQ}“aB?‘SG - 6. 61 (m 2H aromatic) 7. 08 - 7 13 (m 2H,
aromatic) 7.49-7.61 (m 3H, aromatic) 7.91 (dd, 1H, J =8.2 Hz, J = 1.8 Hz,
aromatic). Ms (Cl, CH4): 264 (M1). AnWrr]qurr]S

Cal cul ated: C, 59.30;H, 4.98;N, 5.32. Found: C, 59.28; H, 5.04;
N, 5.20. b. 2- Met hoxy-4'-nitr 5 Bith RYiReq To a
stirred solution of 2-methoxy-4'-nitrodi (13.73 g, 52.5 mmol)
in glacial acetic acid (800 nL) was adde m Hm manganate (9.97 g,
63 mmol) in distilled water (350 nL). . The dar I Xxture was. stirred
at roomtenperature for 45 mnutes, poured into 2 L of water, treated with
solid sodiumsulfite until the solution clarified and the solid collected

by filtration. - 70 -
Recr yst aI I | zat| on twice from absol ut e et hanol (300rrL) y| eI ded t he

— — e NN A o o, a ~ oA



4-[ (4-Fl uorophenyl ) sul fonyl ] benzeneam ne is described in N Sharghi, 1.
Lal ezari, J. Chem Eng. Data, 8, 276 (1963)

Exanpl e 42
N-[4-(3-Fl uorophenylsulfonyl)phenyl] 3; 3, 3- trlfl uor o- 2- hydr oxy- 2-
met hyl propanam de. . To a stiryed, cooled (-20 € solution of

34-3, 3-trifluoro-2- hydroxy-2-nethyl propanoic acid (0.94 g, 6.0 mml) in

" N,'N-di net hyl ace- am de (10 nmL) was added thionyl chloride (0.71 g, 6.0
mmol) and theORDERt ure stirred at -10 to -15[err] C for 1 hour.

4-°( 3- Fl uor ophenyl solrdetorglbenzencgtidifer(l s2@jact4. 0 Mol ) was added in one
portion and the reaction mxture Btirred at roomtenperature overnight. The
m xture was poured2i nto water and2the aque@us solution filtered to yield a
brown solid which Bas purified by3flash col3umm chromat ography (5% v/v et hyl
acetate/ nethyl ene éhloride). Tritdiration ofg the resulting sol<id with ethyl
et her vyi el ded SUBFECHIt| e propanami de as a white solid (1.15 g, 73%; np 147
- 148[err] C. [errEHbiRRt(BEY, M—Iztexiﬁrﬁl\!SO)anyloEHefssqu-bc@I-l[err]) 7.56 -
7.58 (m 2H, aromaflic + OH) 7. 68 ‘Tahled (mMNULH, arommtic) 7.78 - 7.82 (m
2H, aromatic) 7.972(d, 2H, J = 8.MUI¥, arortidete)'8.03 (d, 2H, J = 9. 1,.
aromatic) 10.45 (s3 1H NH). I\/BIWIPL CH er€py! 392 (IM¥l).

- 72 - Anal S|§ for C[err]H[e'rGl‘]ﬁl[rérr]N@Pérr]S Cal cul at ed:
C, 49. 11, ER, 3.58 Found: C, 49.03; H 3.43; N, 3.50.
4- ( 3- Fl uor ophenyl )§HPF8H9FhEﬁ2ene%ﬁfﬁ%e |s aégbﬁrbed in N Sharghi, 1I.

Lal ezari, J. Chem lEng. Data, 8, ®76 6YPLL -

Exarpl e 43 2 WOIL '000918"

N-[ 4- ( 3- Hydroxypheﬁyl sul fonyl ) phehyl ] - 3, 3, BULE f 1 uor o- 2- hydr axy- 2-

met hyl pr opana 0 a sti rNQBLsuspenm on of =

N-[ 4- (3-net ho%&%

in dry nethylene chloride (30 was addeq Bh, tribronide (9.3 nL of a
1.0 M sol ution of Boron tribg l%{;ln met hyE8RESEhI ori de, 9.3 mml ). The
resulting solution™™was stirre P\ roomterrng“é Bre for 2 hours, diluted
with nmethylene chloride (50 nL) and washed with water. The organic |ayer
was dried &‘p MySO err]) and concentrated in vacuo. The resulting tan solid
was triturdogdeachhruke hyhiok rdfahvdasdpatbernyid) candenas tal ezomﬁmpamamade as

R G O e DA R T e e

1H, J = 1. GOHfa éﬁoﬁagréypqn@qng tp fbe( ppnokerminglomd ithle AeFE Eidelbf OH)

10832(?5 Z?EeJ rul8. 9akiZe é”@é”ﬂ:ﬁr?)fcﬁ* quﬁging l(g%po]ﬁi giso]a)%egg{ggn?w%}i%)
Anal ysi s f&labéFH%"b]LFIPeFFfF[ %‘F?‘ﬁﬂaér 18] BaFérPf he@Hmany key. For the
ga|7<iu| ﬁlt egnZZCteéﬁlﬁgl bh 8nélridht $i2k a column for tf{%%flgn %Ey98s H
N-[ 4- ( 3- MeBRGSFnRenyPeuE2BRG ) Dheilia mndesis. Wtﬂ%r@mcmwezthen

net hyl pr op&canieden msLanrlatwn oflaha &El;hteﬂldé‘oé)'ﬁfb (wﬁ@a[ &yl © sol ution
of 333trs|flu%r §g§h¥2 msth\Flh_{1 n0|c acid (1.[680 g, 11.4
mmol ) in eﬁ”ﬁ& PFWF”a t 5N LG ? ’é%lb%l %Y drfycreprted @ad( 1. 36

|
phenyl ] -3, 3, 3- trlfPéB‘fSagﬁciyhyﬁi’ :?-’Qar?ﬁzt hyl ﬁﬁéggﬁ%‘ﬁ?de (1.25 g, 3.1 mmol)

g, _ inserted into the table. - 73 - 11.4 mmol ) and the
m xture stirred at -10 to -15[err]C for 1 hour. :

4-[ (3- Met hoxy- phenyl ) sul fonyl ] - benzeneam ne(2.00g, 7.6 nmol) was added
in one porthi-6n &h¢ ghemmeactubes ni xture stirred at room t enperature
overnight. The m xture was pour ed |nto wat er and the aqueous sol ution
filtered to yield growp |on by flash col umm

chr omat ography (10 v ethy ace.t. 0, ) yi el ded the
title propanam de %MEMM sol i g W"‘g‘g/éﬁgjf Mﬁg 148[err] C.
[err] H- NMR (300 MHz,asd6 MO 15§>( CH[err]) 3.83 (s, 3H,

OCH err]) 7.22-7. 2% 1RMNGLH, aronmatis) (7'a41' : 42 Qmﬁ 1H, aromatic) 7.47 -
7.56 (m 3H, aromatic + OH) 7.93 - 8.01 (m 4 aro '{IC) 10.42 (s,

1H NH). Meslts €hl @bnlbm A94s E e extenméﬂal ysis for

Jerr]Herr]Flerr]NJ err]S cuIaLP—d-\QM H, 3.40; N,
3. 47. Found: C 50.14; H, 3.40; N, 3.40. a.

4-[ (3- Met hoxyphenyl ) sul fonyl ] benzeneam ne ThszheetHaAg erp[ac

sol ution of 3-nethoxy-4'-nitrodi phenyl sul fone ) and
stannous chloride dihydrate (29.06 g, 129 nmol ) E hanol (50
m.) was heated at reflux for 1 hour. The reacti on pour ed
into ice water, the aqueous sol ution basified with 15% NaOH and

extracted with et hyI ~acetate (2 X 200 m_) The conbi ned organic



m xture was poured into water and the aqueous solution filtered to yield
a-brown solid which was purified by‘flash col.umm chr omat ogr aphy (5% v/ v
et hyl acet.ate/ nethylene chloride). Triturati-on of the resulting solid

Wi th hexane yielded the title propanan de 6@15 a white ‘solid (0.95 g, 82%;
mp 141 - .143[err] C. [err].H-NVR (300 NMH2Yd6-DVBO: 1.58 (s, 3H, CH3)

2.32 (s, 3H ArCH3) 7.55 - 7.70 (m 4H, aromatic) 7.79 - 7.85 (m 3H,
aromatic) 7 , , aromatic) 8.10 (d, 1H, J = 8.8
Hz, aromati c?g"%fﬁ%ﬁk;ys mﬂé&‘e;:m (fdee 2Héhe pa8Rey 1Ed) Anal ysi's for

C[err]H[ err] F[ eeqrq}xﬁmc{ nunb@r' of type intege@ald phutt efl prlparh e?l H 4.16; N,.

. 62. "Fmﬂfdtm vagsham whigh is fareign kgycky tablehdAME'art i ng
benzeneam N@aByRaS ' NERE € wath fcoldu@¥s a.
3- Met hyl - 4- (phé eslsﬁyf‘ovrg/lt)rb%rmmeamhh@ is primary key of shiatagglesol uti on of
2- et hyl - 4- mtréﬁ ﬁﬁ{%{ﬁ[ Lg@ﬁeajzghjfz g, 9.8 mml) and stannous chloride
di hydrate.(11.0 I'n apbsolute ethanol (30 mL) was heated at
reflux for 1 hour. The reaction mxture was poured into ice water, the
aqueous sol yti b 2 Na r h L ,ate (2
x 100 m). #hgﬁ ?’rg e%feg tr'ﬁr}é%gcs{rtl{r)gr_lﬁs weﬁé% £Et %\%& g?‘ ?}f/ SIFI ered,
and t he sol asadt ' Ebwi)sxeﬁjresiam@aodm Brevnd &hedf themtqldoet;Mdentrles
Recrystal li f . acetate yielded the title benzeneam ne (2.12
g, 88% as ggv\%lte é&g%@rgp 163 - 165[err] C. [err]H NWR (300 Mz,
d6-DVBO): 2.17 (s, 3H, ArCHerr]) 6.10 (s, 2H, NHerr]) 6.38 (d, 1H, J =
2.1 Hz, aromatic) 6pbsd 68l Gamdsd J 8.7, 2.2 Hz, aromatic) 7.54 - 7.62 (m
4H, aromatlc) 7.73 - 77 7¥isgpgay2H, smm@bez, NBM(CI CH err]): 248 (Ml).

- 76- Anal ysi s for C[eri]H[err]N@{err]S 2 Cal culated: C, 63.14;
H, 5.30; N, 5.66. 1 Found:s C, H, 5.30; 3N, 5.62. b.
2- Met hyl - 4-ni trodi phenyl 3ul fone 1 To stirred solution of

2- phenyl t hi 0- 5- nitrgfed uene (3. 2429, 13.2 mmol) “in glacial acetic acid (70

nm.) was added potassium padenEsyganZtesy Rasfeld) g, 15&8: rmow ) in distilled water
(30 mL). The dark brown xture wag"‘.f“tlrred at . b"f;F’E,errperature for 2 hour,
then treated with solid §odi um sul t runti | thes@_@ﬁutl on clarified. The

m xture was diluted withsawater andeivistered to yP:eisdeyafn of f-white solid.
Recrystal lization from 95% et hanol'S§1%PRded t he t'PfI8' sul fone (2.75 g, 75%
as an off-white solid; np 113 - 114[err] C [err]H NWR (250 MHz, d6-DVSO):

2 48 (s, fH ,FAY Clegr E:].l).e7w16fch ét&t&ﬁeénbaeﬁrrﬁr[crmhhﬁ)hgs R t(c:§i:.en2-Hlaé(sR/l+]7-) 4
Hz, aronmati ar o er
SRR for&q‘% FiERE RN 5 aduRROTBE Shindfg Mel piHbSIdd )i 2Bl

4.00; N, 5. QEo table corresfmdﬂg Co SBelfontternihal Of thdSleft side of

2- Phenyl t hi f,r.ot I i.b L D: . a; € o a.
Chim Acad. ungﬂlgg %4§§1é§gg8f9§§yhplﬁeﬁ%r3§§%% bﬁ:édc&%gﬁd.ﬁ%
Exanpl e 46 table, it also serves as a part of the primary key. For the

N [ (2- F uogophienaar BANkha PR lssde3adeatintd et 95Bs oot 3

nmet hyl propanam d stirred, cooled (-20[err C) sol ution
of 3,3, 3- trqul‘%ﬁﬂ’ do thenfabbgy - bt rf;é’tenﬂlﬂj?oﬁﬁ?ﬂo‘reé SETFERY1PADSY, LI GRRBI ) i n
N, N- di net hyl gge- cad}ﬁmn@QaﬁiQPﬁ]—dr\VﬁS ta@ddedghhi e achbariden (he3 g, 7.0
mmol) and the m xture t|rr at '10t0'l1=%£ rr] C for éhou

4- Amino- 2' - fFEHITDH ﬁﬁeﬂ 'eh? Y gnda O Sk&stg ﬂ‘eo"}rarﬁhr?é’lb‘@rtl on
and the reactemtednadduriassttedethiat theotubkeaper ature overni ght. The

m xture was poured into water and the aqueous solution filtered to yield a
-77- brown solid. Purification by flash columm chromatography (5% v/v .
et hyl acet at®/@etthd arsreldroride$ yielded the title propananide as a white
solird (1.23 g, 75%; nmp 141 - 142 C [err]H NVR (300: MHz, d6-DWVSO): 1.60
(s, 3H, CHerr]) 7.35 - 7.42 (m 2H, aromatic) 7.53 - 7.59 (m 2H, aromatic
+ OH) 7.65 - 7.68 (Drsihbr aneswt kaded 45 (dsTRENGS) < 8.5 Hz, aromatic)
7,96 (dd, 2H, J = 8.§rrffN@ Hz, aromati &=>1Qr37-(s: g Nylk. M (C,

CH err]): 356 (Mrl). Analysis for CJerr]Herr]Flerr]NdJerr]:

Cal cul ated: Eesblt4ify #411308y dbh&ndéxtension: Found: C, 57.44; H,
3.77; N, 3.91. The starting benzophenone mas'ﬁﬁde*as~+e++eme——~__a
4-Anino-2'-quorobenzophenone To st d O[err

pol yphosphoric acid (200 g) was added 14. 29 fmh%d

2-fl uorobenzoic acid and aniline (9.32 g 10.0 nnn ﬂ
tenperature raised to 180 - 190 C and held there f sol ution

was obtai ned at about 140 C. The heating bath was rem)ved and the stirred
m xture (sublimte above the solution) was treated cautiously with 80 nL
of water. The m xture was stirred at 140-155 C for 1 hour, the heating

bath renoved, 66 nL of 3N HCl added, the mxture poured |nto 1 L of wat er

Y —— r " . T 1 ANz



-79- the m xture stirred at -10 to -15[err]C for 1 hour.

3- Met hoxy- 4- (4- py- ri dyl sul fonyl.) benzeneanine (2.00 g, 7.6 mml) was
added-in one portion and the reagti.on mxture stirred at roomtenperature
overnight. The m xture was poured into2water and--the aqueous sol ution
filtered through Celite. The Celite was washed with nethyl ene chloride
(100 nm), the nethylene chloride solution dried (MgSO err]) and

concent r at edrable ‘LIST 20K BIRST NAMESfwithitblu@insOl i d.  Trituration with ethyl

et her yiel ded t'lig key’toftyb&nqagwp@meﬂtﬂq:naﬁry&cyohl te solid (1.65 g, 54%; np
238 - 240[ err] ‘&quencd suribploftife iftaeds pdrizof the Orihdvikay, 1. 58 (s, 3H, CHerr]) "
3.70 (s, 3H, OCHKfsepanhe ofiy@Barchaf.s, 1H, OH) 7.71 (d, 1H, J 4.6 Hz,
aromatic) 7.75 - 7.79 (m_3H, aromatlc) 7.96 (d, 1H, J = 8.8 Hz,

aromatic) 8."WEN RErSIAY She stwings:) 'Fohp Lig Grwcyd)and. !ﬂ‘(@ saddraNH) . MBS
(G, CH err]gren4dR £dYltddin eneeﬂayém Eepr;e&%eel H[ err]Flerr]Nerr]O[err]S:
Cal cuI ated:” C, 47.53; H, % Found: C, 47.45; H,
3.79; N, 6.79; Thﬂsstoartnnsg_zdamnzeneam ne was nade as fol | ows: a.

3- Met hoxy- 4- (4- pyri dyl subfsnpeyrberpearrngainyaber, first name A stirred sol ution
of 5-nitro-2-(4- pyrldylsélfonyl)a sole (3.00 g,.:ﬂf 2 mmol ) and st annous
chloride dihydrate (11.49 g, 51.0amvol) in absol'lctﬁyet hanol (35 nlL) was
heated at reflux for 1 h(gu'r The r;eacti on m'xtur§ gs poured into ice

wat er, and the aqueous soélution basified with 15%REOH and extracted with
ethyl acetate (2 x 200 nL). The conbined organic portions were dried
(MySO err]) EoE 23rh solleewhickmatahesnpetitesn t Plyicaddhasea thgumdnal on
Fg:‘f]enl_l_eﬁlen(ezlgéd ?ﬁ_?;}?é & el Eoé)é‘bﬁﬂﬁﬂ Cto(r2p¥§m9ry aé’e@e%:;;i?goééé) fs %%Hr ]j C. 18
Hz, aronati c}a% %ZF‘{‘ifesfﬂnd:}ng o QFIWZ n°8r Bﬁ’éﬂ"r‘b%l 8i28hes e%—l“ﬁﬁ[ 8fr1) 7.58
(d, 1H, J = 8né8 Hzle arxymat aClroYum® foddcodhtidg pukphses. bs Hrddear @oathey 8. 79

,(Aﬁgl yngs ;‘Jor_t%’ﬂ?r ﬁ—fe&fﬁ Iﬁ?lgn%%ﬂeﬁ §u¥§n&%arsg'|[te§nr] 2: %ﬁggg r(og*%ﬁh% H,

4.58; N, 10.6Dbe number of oEgunences Qf Bhe3germind. 36; cheayed £nd

- 80 - b. inserted oxi¥d kBelebdiPyridyl sul fonyl)ani sol e To a
stirred solution of 5-nitro-2-(4-pyridylthio)anisole (5.00 g, 19.1 nmol) in
glacial acetic acid (150 nL) was added potassi um per manganate (3.61 g, 22.9
mol ) in di sEi.tl ethavedimnaéScahg. The dark brown m xture was stirred at
roomtenperature for 1 hour, then treated with solid sodiumsulfite until
the solution clarifigg, ' iyLuted with water and filtered to
yield a brown solid. qumZﬁ{; t.%ﬁff"?&m absol ute et hanol vyielded the

title sulfon | 173 - 175[err]C. [err] H NWR
(250 MHz, d6?5%,gb?§ %’9%’5‘(%”%%% %@%%ﬁt@n?g@’b 7.94 (m [3H,]ar0£mti1:) 8. 06
(d, 1H J = $a8dHZyundi 0 R deRes SwdR ffdumnh J = 7.9 Hz, aromatic) 8.92 (br
S, 2H, aromati c) 118vBk¢yCl oF EhpecLiideper zgﬁagﬂ-bt)theﬁfmhw Koy, Or

JerrfHerr] N er F‘_f‘(!‘[“eifr]’stp!é? rl]'“‘-‘UeS Herr]O: Cal cul at ed: C

48. 24; H, 3. 48: N, 9.4

4:
5-Ni tro-2-(4- Wpl Bﬁffh‘?%)% §5Iré“qs '°%°°°b°°§% 'soqotf’tl Sﬁdo*o?)Q)Q%Pssﬂ-&ﬁf‘
4- pyri di net hitbleatte1 {@0i R entridd wODl )oeardnrebtdr o- 5-ni troani sol e (20.91

g, 112 mmol) in h ,f% amde (80 nmL) was stirred at roomtenperature
for 24 hours. The Tréaetre 49 E‘ groured into ice water and a brown
solid was collected by fi ]tratl solid was stirred with 3 N HO (400

m.) for 30 mnutes, and the sol utlgn filtered. The filtrate was basified

W th ammoni um hydrOX| de wyth cooligg in.an ice bath. Filtration of the
basic solution yielded the title anisole as an orange solid (26.23 g, 909%;
1p 133 - 135[mif leaCh kaLe | hiNWRne 800t denDIBD) ind Yol g B @G err])
7.24 (dd, 2Hap1>1=1346 1.7 Hz, aromatic) 7.53 (d, Hz, aromati c)
7.88 (dd, 2H, J 8.3, 2.3 Hz, aromatlc)848(dd 2HJ 47 1.3 Hz,

aromatic). (ML

Clerr]Herr] @er%}r&:e %%g .ﬁ% ot );ral%%%ﬁlﬁgt g{:‘h@ ,54re§gec}=|1v%lyé,4 N,

10. 68. accordn@anao the Sregent HinBeOAonNCan0b§ Oappl ied

[ 3- Fl uor o- 4- (phenyl sul fonyl ) phenyl ] -3, 3, 3-trifl uoro-2- hydr oxy- 2-

nmet hyl pr opanam de. To a stirred, cooled (- ZU[err[C) sol ution of
3,3,3-trifluoro- 2- hydroxy 2- rrethylpropanmc ac;ﬁq‘ . rrm)l) in

N, N-di met hyl - acetam de (10 nL) was added thion g, 4.5
mml ) and the m xture stirred at -10 to -15 C for
3- Fl uor o- 4- (phenyl sul f onyl) benzeneani ne (0. 75 g, added in
one portion and the reaction m xture stirred at roomtenperature over ni ght .
The m xture was poured into water and the aqueous solution filtered through
Celite. The Oellte was washed W|th rrethyl ene chI orlde (75 m_) the organic

R A £ ~~~F T 1 oy o




and 3, 4-difluoronitrobenzene (10.00 g, 64.1 mmol) in dinmethylform am de--
(40 nm.) was stirred at roomtenperature for 24 hours. The reaction m xture
was poured into ice water and a yellow solid was collected by filtration.
Recrystal lization from 95% et hanol yielded the title sulfide (10.68 g, 67%
as a yellow solid; np 54 - 55[err} C. [err]H NWR (250 MHz, d6-DVMSO: 7.03
(t, 1H, J = 7.8 Hz, arematic) 7.52 - 7.62 €m-~5H, aromatic) 8.00 (dd, 1H J
= 8.9, 2:3 Hz, aromatic) 8.17 (dd, 1H, J = 8.8, 2.3 Hz, aromatic). M (C,
CH[err]) 250 (M+l). : - 83 -

Anal ysi s for aqvéﬁﬁ]is‘lﬁew”\loi[rercro]nSuneaimuI»aIUQdXMLC(EWer&ZblH M3y N 5.62.
Found: C, 5%.a 3 gémr Exanpl e
50 N-[4-(2,5- Dlz%luggl%pﬂen é(}llatr%onyﬁ'ypﬁe a‘ﬁ ng d%cqm?nftl 68F8r§ hydr oxy-

2- et hyl pr opa?r?é'-ﬁ'P to'a documeng ‘éYBQlqué@ra§m efti e- 20FRY 1 |23 isol uti on

f 3,3, 3-trify 2 |
KI 33 3 h)r/ : HéWR0in tHé!dé@E()’a Whﬁ!é%x&ﬁ@'?‘gﬁeéciﬁ%t% g%sg% %ﬂ, nmo ) in

‘gt am_de % % addeb fg

mmol ) and t hd SAXPar B*RIFF TP O. BSF’E)’L e £he FEFugtyra, P an XML file.

4' - Ami no- 2, 5-Thef Ifodi owbeg zogipereoD2D( 1s 0fiven 4o3demegtrede 6Hdeshin cgne
portion and tihe tLo t o] Jparatur e overni ght. The
m xt ure was pt%urgg§? %oﬂ'&glt‘grw 8 éhehg%u%o&é‘gsg*-éf on P Ff’gr ed to yield a
brown solid. Feasfersing zaethnd faceardirdicebechresdentde/ingrnanionyi ahaed t he
title propanafirieoatadn¥hiie s%l‘dc@u% o8 ag 11@%‘% ém: WiRes. 147[err] C.
[err]HHNWR (250 MHz, d6-DMSO): 1.59 (s, [err]) 7.4472 7.47 (m 3H,
aromatic) 7.57 (s, 1H, OH) 7 77 (d, 2H, J 8 0 Hz arorratlc) 7.97 (d, 2H,
J = 8.0 Hz, aromati c)<?1<§m4@n(,-5diﬂg|-éq"(j§|=l)qscrm;( c, CH[err]): 374 (M+l) .
Analysis for CJerr]Herr]Ferr]NJerr]: Cal cul atedr C, 54.70; H,
3.24; N, 3.75. <l=- qupn.dlléhan@_l&emgbjoﬁel@tdl\b3 72. = The starting
benzophenone was made as foll ows:

4' - Ani no- 2, 5- di f | uor chenzmghenone: of employees Templ by&&£0x90 C

pol yphosphorl ‘c aci d (23 egeNmesmsubled An5mélj dhaiaroibgpzei c acid (10.0 g,
6.32 mol ) and aniline A7TI88T9 émpllopeel Ydanm #RppURRED>t enperature raised to
180 - 190[err] C and QvdidmelNer padi®r (Lamioyy gi vidrg sheati ng bath was renoved
and the stirred m xt w:erEsaNr kLl abepepahe) sol ution) was treated
cautiously with 50 nis'afrew@ner giddre frpcoare) »as stirred at 140 - 155[err] C
for 1 hour, the heatiqEIEMENT enairdi#rEDATA) ©f 3N. HO added, the m xture
poured into 650 nmL of<agaEmeEnand; ik |BMETed t hrough a pad of Celite. The
filtrate _ <IATTLIST link - 84- was basified with
15% sodi um hydr oxi de amtrizger-nreRERr & MPreped through a pad of Celite. The
Celite was washed wel |sudiotridiinetéy | FDREFShY OMPIIEED>t he net hyl ene chl ori de
dried (MgSQ err]), filtered and the sol vent renoved in vacuo. Purification
by flash colum chronat ography (methyl ene chloride) foll owed by
recrystallizakiXfl tdbicceehtoanb@eirt kanthe (IBID mliyeyi abaked nizlye Lavk | iine:as a
yellow solid (3.08 g, 21%; np 101 - 103[err]C [err]H NWR (300 Mz,
ChDCl[err]): 4.27 (s, 2H, NHerr]) 6.63 - 6.67 (m 2H, aromatic) 7.09-7.19
(m 3H, aromatic) 7.68 - 7.71 (m 2H, aromatic). M (Cl, CHerr]): 234
(Mt1l). Analysis for Clerr]Herr]F[lerr] NG Cal cul ated: C, 66.95;

H 3.89; N 6.01. Found: C, 66.86; H, 4.04; N, 5.95.

Exanpl e 51

N-[4-(2, 3-Di fl uorophenyl car bonyl ) phenyl | -3, 3, 3-trifl uoro-2-hydroxy-

2- met hyl pr opanam de. To a stirred, cooled (-20[err]C) solution
of 3,3,3-trifluoro-2- hydroxy-2-nethyl propanoic acid (1.02 g, 6.4 mol) in
N, N-di net hyl - acetam de (10 nlL) was added thionyl chloride (0.77 g, 6.4
mol ) and the mxture stirred at -10 to -15[err]C for 1 hour.

4' - Am no- 2, 3-di - fluorobenzophenone (1.00 g, 4.3 mmol) was added in one
portion and the reaction mxture stirred at roomtenperature overnight. The
m xture was poured into water and the aqueous solution extracted with

nmet hyl ene chl.oride (2 x 50 nmL.). The conbi ned organi cs were washed with
water and 3 N HO (1 x 50 nL), dried—(MySClerr]) and concentrated in vacuo
to yield a tan-solid. The solid was pur|f| ed by fmcol umm chr onmat ogr aphy

(5% v/v ethyl acetate/nethylene chl @Hasm@{ I i zation of the

propananmi de as a white solid (1.13 g
(250 MHz, d6-DMBO): 1.60 (s, 3H CHerr]) O(rn 2H aromatic) 7.57
(s, IH OH) 7.65 - 7.72 (m 1H, aromatic) 7.89 (d, 2H, J = 8.6 Hz,
aromatic) 7.98 (d, 2H, J = 8.6 Hz, aromatic) 10.40 (s, 1H, NH). Ms (C,

CH err]): 374 (Mtl). - 85 -
Anal ysis for CJerr]Herr]F[err]NO[err] [err] 0.25 Herr]O Cal cul ated

~ A =

resulting solid from nethyl ene chlor edthetitle
I’i - 155[err] C [err]H NWR



A stirred solution of 2-cyano-4'-nitrodi.phenylsulfone (2.54 ¢, 8.8 mmol) °
and iron powder (5.39 g, 96.5 mmol) in absolute ethanol (70 nL) was heated
to reflux. Ethanolic HCO (0.53.-nL concentrated HO in 20 nL EtOH) was
added dropwi se over 30 m nutes. The reaction mxture was heated at refl ux
for 4 hours, diluted with absolute ethar23 <100 nL) and filtered while hot
through Celite: The Celite was washed with additional hot et hanol (100
m.). The conbi ned ethanol portions were reduced to a volunme of 75 nL and
placed in a freezer -overnight. The title benzeneam ne was col |l ected by
filtration as a whit'@OCEYPE ¢npldyegs SUSTHM "eppldieds. ters] C. [err] H NWR
(300 MHz, d6-DVSO): 6.37 (s, 2H, NHerr]) 6.65 (d, 2H, J = 8.8 Hz,
aromatic) 7.61 (d, XHiss of émgldweesaromatic) 7.81 (dd, 1H, J = 7.5, 1.0
Hz, aromatic) 7.93 (dt, ‘1H, J = 7.6, 1.1 Hz, aromatic) 8.06 {(dd, 1H, *J =
7.5, 1.0 Hz, aronmati semployed did=ra079 > 7.4 Hz, aromatic). M5 (Cl, CH4):

259 (M+l). <name><family>Miller</family> - 87 - Anal ysis for
Cl err] H err] N efg]wrenidS/féved>n2meb| err] 0: Cal cul ated: C,
59.41; H, 3.84; N, 10.6&email>Liz.MilEeuntde.i®m.50m8%emd41>3.82; N, 10.60.

b. 2- Cyano- 4' - ni Kdédk pSwrortdinktese”009 0117/> To a stirred solution

of 2-(4- mtrophenyltth)%pMmﬁtrlIe (3.25 g, 12.7 mol) in glacial acetic
acid (200 nL) was added potassi um permanganate (2.41 g, 15.2 mol) in
distilled water (75 m<emplhgeeard="908%n>ni xture was stirred at room
tenperature for 1.5 hoursamehefenilyattadthiffamddlyPd sodi umsulfite until the
sol ution cl ari f feiverntdd Ik gavenxwaagePut ed with water and filtered to
yield a tan solid. Recryemallreaillenéte ohbretdopl</avet bt e/ hexane yi el ded the
title sulfone (2.56 g, HM¥nkasamagert"@03BS>d; np 172-174[errFC.  [err] H NMR
(250 MHz, d6-DVMBO): 7.98mpl8y&d>(m 2H, aromatic) 8.19 (dd, IH, J = 7.1, -
1.0 Hz, arorratic) 8.28 (d, 2H, J = 8.8 Hz, aromatic) 8.45 (m 1H, aromatic)
8.49 (d, 2H,°J = 8.9 Hempdoymatidy"01IN8 (Cl, CHerr]): 289 (Mrl). Analysis

for CJerr]H err] N[ er r ] O[<c@nmEes: Cal cul ated: C, 54.16; H, 2.80; N,
9.72 Found: C<f88i8>Caghrangbfamily. 6givenxRay</given>
2- (4 Ni t r ophenyl t hi 0) bersZowireri | e A stirred solution of

pot assi um 4- ni t r ophenyl tddiiskamengdaer=6'P07§/>54. 9 nmmol ) and
2-bronobenzonitrile (10.@®lgyeg2.9 mol) in dinethylformanmide (50 nl) was
heated at 95[err]C for 22 hours. The reaction m xture was poured into ice
wat er and a yel | ow s@r-lldsfw@f_e@mq’mséd by filtration. Purification by
flash col unm chromat ogr aphy ‘SGO% v/ v met hyl ene chl ori de/ hexane) followed
by recrystal FREatXén nYods RSS! 2yl Hidod eReleyese “WERZBRRITi e (3. 25

g, 23% as anxﬁééoam 9@1'@1@ r 8Pz 8k t23efch [cﬁﬂfe]r"“ Ma(s?% Hb’zstﬂ(@sg\ﬂso)

7.39 (dd, 2H

7.81-7.84 (nt 2F| th%r% Ctb‘)‘e ‘f’f)g‘h("&ols‘h’ihdo én‘&emgy 5%@ c) 8.19
(dd, 2H, J =ané. fhe DD Mescaibemnttiis. stMSc’(tme u@hﬁmar-]):.keZSl'ithl\/ﬂ-édular

- 88- Anal y%ggr%gg (g[,_er rlH err]Nerr]O[err]S: Cal cul ated: C
60.92; H, 3 ¥ Found: C, 60.70; H, 3.32; N, 10.99.
Exanpl e 53

N- [ 3- Hydr oxy z( pb@@yésacrn@owb)mw r8ad st ri fluoro-2-hydroxy-2-

met hyl propanani de. To a stirred, cooled (-20 C) solution of

3,3,3-trifluoro- 2-hydroxy-2-nethyl propanoic acid (0.78 g, 4.9 mmpl) in

N, N-di met hyl - acetam de (10 k) rnesEntdegtt 8T camdiogkor i s (e9+y, 4.9
mmol ) and the m xture stirred at -10 to -15[err]Cfor 1 hour. 4-Am no-2-hy-
dr oxybenzophenone (0.70 g, 3.3 mmol ) was added in one portion and the
reaction m xtliyeersiersas dthatoem ishpdr amalwe}asemhgains e micxhore was
poured into d u A e

precipitate ﬁ?gﬁ agsa%(?gs}gﬂqvggyﬁnéorr%ttﬁ ﬁg‘r’léeje&ﬂlrﬂ’tgrlg ig{?r ed (t:k}éSEf%?r])
and concent r &HeF LA vaRREPS SRSy and %/bﬁémfmmplomepﬂ cation by flash

col um chromat ography (5% v/v ethyl acetate/nethylene chloride) yielded the
title propanamde as a white solid (0.83 g, 7199 ; nmp 173-175 C. [err] HHNWR
(250 Mz, CDO[err]‘)LLiM%Tg plsmee aier PRo Bl %dip&?) xH, OH) 7.14 (dd, 1H,
J =8.7, 2.2 Hz, arométPEYL Qsemaloz# L0 #REQYIRESPoNmt i c), 7. 46 - 7.65
(m 6H, aromatic) 8.49 (s, 1H NH) 12.3 (s, 1H phenolic OH). M (d,

CH4): (Mrl). Analysis for CJerr]Herr]Flerr]NJerr]:

Calculated: C, 57.79; H, 3.99; N, 3. 9Bus SheetHas Been Replp@ynd: C, 57.66; H,

4.05; N, 3.95. 4- Am no- 2- hydroxyben escribed in B.
Arventier, H Ofenberg, lasi, Sect. ”ﬂlu’p 79 85 (1965). (CA
63, 14795d).

N-[ 4- (3- Fl uor ophenyl car bonyl) phenyl ] -3, 3, 3-trifl uoro- 2- hydr oxy- 2-

met hyl pr opanam de - 89 -
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Exanmpl e 55 N-(4- Phenyl car bonyl - 3-fl uorophenyl)-3, 3, 3-trifl uoro-2-hydroxy-2-
met hyl pr opanam de. To a stirred, cooled (-20[err]C) solution of
3,3,3-trifluoro- 2-hydroxy-2-mnethyl propanoic acid (1.19 g, 7.5 mmol) in

N, N-di met hyl - acetam de (11 nL) was added thionyl chloride (0.92 g, 77"
mmol) and the m xture stirred at -20 to -10 C for 1 hour.

4- Am no-3' -fl uoro- benzophenone (1.08 g, 5.0 mml) was added in one portlon
and the reaction mixture stirred at roomtenperature overnight. The 'm xture’.
was poured into water to yield an oil and a cloudy sol ution. .The cl oudy

sol ution was decanted fromthe oil. and.fi-l 28red by suction through a pad of
Celite. The Celite pad was washed with nethyl ene chloride and the sol uti.on
added to a solution of the gumin nethylene chloride. The solution was
dried (NbSO[ﬁ&F%) filtered and the sol vent renoved in vacuo. The resulting
oil was chro Gr ZPHEY BRY sthatc &ngempleyes |hastehdo) conhelrprmpnametr gahi ons

conbi ned and ddntainl ¥evbraBrawad taAdresles dardy
di ssolved in ‘rl% m__aqf ne_cont ai ni ng esnoug %“t h'%gn%;_c ongtllgﬂgica 25
I

m.) to give a kegpengb? Gh&us QﬁY?ﬂ?Wﬁ%ﬁé@ﬁFrﬁt%RFQH¢ dDst Aanbat h
until the  employee entry 1n the content file must be fdgged wH@nution becane
cl oudy. The fyi C start crystal growth and an

addi ti onal ZEQ#%loggﬁgggﬁé éé? % %g resulting light tan solid was
collected by filtration and dried to yield 1.43 g (80% of

N- (4- phenyl car bonyl - 3- f | uor oph€h§AFMEN I3 p3mer { £ amidyo-gd viep s oxy- 2- net hyl
propanam de, np 132 - 4 C. [ ef{ZLEMINT (3001 }HAPQDRATADerr]): 1.78 (s, 3H,
CHerr]) 3.86 (s, 1H OH) 7.28!7LBENINgigeh &¥RoDEIAGP 8.68 (s, 1H, NH). M
(C, CHerr]): 356 (Mrl). Analysis for Clerr]Herr]Flerr]NdJerr]:

Cal cul at ed:  GheSR ARlep| sy GhatNa 3ags. consists of Eeuilly 1Bme5Bnd2pfH, 3. 83;
N, 3.91. given namdfiCufidh i L BENEEREENONSE %sggﬁg@%;%, fc@raﬁgré@

4- A no- 2-f | uor gbenzophenone tirre ospﬁorlc
acid (150 g) SA"¥ddaa !Eemgzergtménothﬁnmmaﬁn%efﬁieu BUgEiRP a’-rqudBBlth 5

mmol ) of 3- fIdiﬂsrmnlahune/ﬂﬂtdeih&mh.atyhnhﬂﬁpﬁ[cﬁtng%nr absetnigr BPkegEke and
hel d there fortélhg soay# qé&@s gbgajnqﬁ)at about 130[err]C The :
heating bath & B &d> an | PPEAH 8Rrre CI0ERPRTmt e above t he
solution) was treated cautiously with 60 nmL of water. The m xture was

stirred at 140-155 C for 1 houx{ELEMENTe@tmiand GéRCDATAIOVed, 50 nL of 3N HA
added, the m xture poured into 750 nL of water and filtered through a pad

of Celite. S W

resul ting solhllancf'I czlé% tgggaaf%@ Af{ 8%@1 {:Qng}s!dé\%gsg?h?%% gracﬁgg %E&
silica gel (n%‘tlw'!%néncﬁmér-? deytnyp Ifydrbéil be1tamefl Wigh serait enld uffy
4-am no- 2-f | ugrghgnaophenone, np 133 - 5[err]C. [err]H NVR (250 Mz,
CDCl[err]): 4.20 (s, 2H, NHerr]) 6.33 - 6.50 (m 2H, aromatic) 7.27 - 7.55 °
(m 4H, aromatic) 7.76 - 7.79 (m 2H, aromatic). M (C, CH4) 216 (M+l).
Anal ysis for Clerr]Herr] FNO <:grLEMENT 1GakcBMared: C, 72.55; H, 4.68; N,

6.51 Found: C, 72.20x:!krrdr€:1iNk 6. 45

- 92 - manager DOREP! #1981 IED

N- (4- (3- Fl uor ophenyl car bonyl )phesybérc&ratast TDREROTOrsbrTEgE OXY - 2-
trifluoronethyl propanam de. To a stirred solution of

3,3,3-trifluoTioee hymasxysaa Lhétfé Udmeak By tyd Qrpacn@halasteirmut%% Jone-

nol ) in dry Vi yran - carbon | di i.m dazal e
(0.89 g, Lg%%‘)apm# Fu?‘% r%‘é‘tmgﬁ a?e?"éﬂlﬁf LpoFing % futtdst Phen
cooled to rooﬁmh@mﬁgﬂamure 4- Anlno 3' -fluorobenzophenone (1.08 g, 5.0
nmol ) was added in one portion and the reaction m xture heated at refl ux
for 48 hours. Tetrahydrofuran was renoved fromthe reaction mxture in
vacuo, and t hea¢Rsi FldMiNsel vadentr etilsy Fabl ¢rérelamenti Lype edThelhubolviel tr at'e
was washed w kel Hous50e0k) GIKEMANET o1 dhty EldRIL exI ract was dri ed
(MgSA err]) and concentrated in vacuo to an te ‘solid. Purification
by flash col ubhSEMR GrRRdGYaEEY E’El%%lq,"re?ﬁ?{l1et¢1@re’rrré"ﬁm¥llenegnrﬂmrande)
yielded the tithe. propanam de as a tan solid (1.13 g, 5@6 np

169-171[err]C [err]H NWR (300 MHz, d err] DNBC» 7.50 - 7.64 (m 4H,
aromatic) 7.77 -7.82 (m 2H, aronatlc) 2H aromatic) 9.84
(s, 1H, NH) 10.85 (bs, 1H, OH). M (ths 410 (N%l) Anal ysi s for
Clerr]Herr]Flerr]NJ err]: “mRQﬂmA@ 89; H, 2.46; N,
3.42. Found C, 49.60; H 2

Exanpl e 57

N-[ 4- (2- Fl uor ophenyl car bonyl ) phenyl ] -3, 3, 3- trlfluoro 2- hydr oxy- 2-

trifluoromethyl propanam de. To a stirred solution of
3,3,3 trrfluoro 2- hydroxy 2 tr| quoronethyIpropanorc acrd (1 17 g, 5 5

v = o



To a stirred cooled (O[err]C) of N-[4-(4-pyridylsulfonyl)-
phenyl]-3,3,3-trifl uoro-2-hydroxy-2-nethyl propanam de (30.86 g, 82 mmol)
and triethylamne (13.8 nL, 99 mmol) in dry methyl ene chloride (500 ni),
cooled to 0 C, was added 4-di nmet hyl am nopyri dine (cat- alytic) and -
S(+)-a-nethoxy-[err]-trifluoronethyl phenyl ?getyl chloride (24.90 g, 99
mmol ), the mixture allowed to stir in thé e bath for 30 m nutes and.then
at roomtenperature for 7 hours. The reaction was diluted with nethyl ene
chloride to ?@%tcgl%l ?l uire of about 900 nl, treated with water and filtered
.through a pa P eS| 59 rfiansE TUEPRF & 1fd 2a dVenee bepasus
phase ext ractpewand uanhlyémeatﬂrh.bﬁtée (Zso deE@indd . inlhmeComb) DethyHani cs
was dried ( t ol veq to yield a tan
foam The dwg%ﬁ%rgépkéﬁeégém%r%&sgggrépe eoyé/!?@%&é?gg'ﬂéfﬁ‘%ﬁrormt ogr aphy
(10 v/v ethyl ether in methylene chloride). The ester (SS) which eluted
second was i ( 1 [ C.
Optical puri ?134 egh%gheasf%gmmrg ﬁd‘%tsggﬁ’l %% tg.o ?%/%ImﬁgL%%?‘UF )§Q %{JCN

col um, 12% WS PecaPBhiedi t%/#@-][aérlﬁ’}'*@ﬂ‘éﬁﬂba(s@sow qgsqRibIng) th¢| owrate: 1
ML/ mn). [ er mapp¥g 62501 dvbnt <1GroRME0h: @o%e(%leﬁ&ht%@khﬁ;@@or(és 3H
CCH err]) 7.51 - 7.60 (m 5H, aromatlc? 7.89 (d, 1 Hz, arorratlc)
7.95 (d, 2H, J = 8.9 Hz, aromatic) 8.09 (d, 2H J 3.8 Hz, aromatic) 8.88

(d, 2H, J = r® Hlmpaéomnpiaheril&t&bn(sf it s Ndbplh@ t(ﬁhzﬁlv[oqyrd:&ul&%

(Mr1). To a stirred, c oled ) er ester
( 7.04 g, 11. r?:ﬁ)% g°ﬁe??1 ?‘%g ﬁ?_é’es 'bgg %i’t‘g df‘? F%s%f daim
hydr oxi de (0.vBR.ah J.;B3qm1tmotl)elsamataepra?aﬂl riLJ-)ke A@reccortfieactaddem on of the’
hydr oxi de SO'&HgﬂE the mxture was stirred 15 minutes in the jce bath and
an additi onal ‘nutes with the bath renoved. The reaction W xture was
then diluted with water to a final volume of 250 ni, the nethanol renoved
in vacuo and e shib®isgl tbles can thus be generated: - 95
- collected by filtration and dried. Acidification of the filtrate gave
addi ti onal mat er‘P-é‘fT OFLRMELOEEAed yield was 4.25 g (96%, np 216
-217[err]C, [err @Fg[err] c =1.02 in DW. Optical purity was
established to 99% ee by chiral HPLC (Utron ES OVM col um, 12%v/v
acetonitrile/ KH w{{-’F’O[err] (0.013 M pH 5.5)). The conmpound was determ ned
to be the S conf?§(f%tion by x-ray crystallography. [err]H NVR (250 Mz,
d6- DVBO): 1.58 (&MABY CH[err]) 7.61 (s, 1H, OH) 7.89 (dd, 2H, J = 4.4, 1.5
Hz, aromatic) 8. ééfod 2H J = 9.0 Hz, aromatic) 8.07 (d, 2H J = 9.0 Hz,
aromatic) 8.88 (dd, 2H, J = 4. 5 1.7 Hz, aromatic) 10.51 (s, 1H, NH). M

(e bl o bRttt Lo e B,

N, (7)41 L4 element Ityple:f ltslelfhand to ist a&mﬂﬁf tes60In hhids example

S N-[4-(4- sul fan e [0z 2z roxy- 2-

met hyl pr opanaﬁ::)}éée O%e same ¥U1870‘?’¥4 S|?éF"r %g %é:"!oo OHQ ?tzﬁ’[ e”g] é}‘“@SFUtf%n of
S-(-)-3,3,3-tthe follonwoirdy lrpdi exge Pimigtilepk anpaanvadrd (15.01 g, 94.9
mmol) in N, N- dinethyl acetam de (225 nlL) was added thionyl chloride (11.29
g, 94.9 mmol) dropwi se over 5 mnutes and the m xture stirred at -10 to -15
C for one hour. 4-(4-Pyridylsulfonyl)aniline (14.82 g, 63.2 nmmol) was added
in one portion to the orange solution and the m xture stirred at room
tenperature overnight. The solution was poured into ice water (1 L) and the
off-white solid that precipitated was filtered fromthe solution. The solid
was di ssolved in boiling absolute ethanol (300 nL), allowed to cool to room
tenperature overnight and the solid collected. A second crop was recovered
after reducing the volune of the filtrate to 70 nL and all owi ng t he
resulting solution to cool to roomtenperature. The conbi ned crops were
recrystal l-ized from absolute ethanol (150 nL) to yield the title

propanam de (17.00 g, 749 as a white solid; np 215-217[err]C, [err] =
-5.9[err], ¢ = 1.025 in dinmethylformam de. Optical purity was established
to be > 99% ee by chiral HPLC (U tron ES OYM col um, 12% v/v
acetonitrile/KH err] P err] (0

- 96 - M pH 5.5)). ([err]H— 300 MHz, d6- O: 1.71 (s, 3H, CHerr])
7.71 (s, 1H, OH) 8.01 (d, 2H, ~ aSBafrn(mmdeg:) 8.12 (d, 2H, J=7.1 Hz,
aromatic) 8.19 (d, 2H, J71Hz, O(d 2H, J45Hz arorratlc)

10.61 (s, 1H, NH). M5 (C): 375 sfor
Cerr]Herr]Flerr]Nerr]O[err]S: culated: C, 48.12, H 3.51;
N, 7.48. Found: C, 48.02; H 3.59, N, 7.42. The starting
material was nade as foll ows: a.

S—( ) 3 3 3 Trlfluoro 2 hydroxy 2 met hyI propan0|c aC|d The



(s, 3H CHerr]) 1.58 - 1.61 (m 1H, aliphatic) 2.00 - 2.10 (m 5H, _
CH err], aliphatic) 2.43 - 2.47 (m 1H, aliphatic).7.54 - 7.59 (m 2H,
arematic) 7.66 - 7.82 (m 7H, aronatic) 10.34 (s, 1H, NH). To'a suspension
of the (S, S) canphanic ester (3.20 g, "6_25gml) in met hanol (40,nL) was
added 2N NaOH (3 nL) and the yeIIOM/squtlon stirred at roomtenperature
for 1 hour. The nethanol was renoved in vacuo, the residue treated with
wat er and the nixture extracted with nmethyliene chloride (2 x 50 nL). The

dried (MISG: ST% PERE [ d, the solvent renoved in vacuo and
the white so |er ﬁ S‘:% %ﬁ?ihc}f}){ﬁlﬁe | ene chl ori de/ hexane to yield 1.80
1 (508, b < T SR MATRE b gt 7 il

met hanol , op I c%} chi.r HPLC ( Chi rai cel QD colum, 15%
v/iv et hanol in %lo T 'd D'é)ev;rc %ch%l‘?_)m"’n Y The corrpound was~det er m ned to
have the S cont: Hf -ra}/f crgéit all rﬁ [err] H NVR (250 MHz,
d6- DVsO): 1. 60, 5”7" Q’ [

e mhe aromatic, OH) 7.64-7.76
(m 5H, aromati c) 10. 33 (s 1H, NH). M
(a, CHer r.l.%ﬂel ;gé'ﬁtv ‘1"' ‘sfomgf"([)‘ry r err]Flerr] Nq err]:

Cal cuI at ed: ' - 8: Found: C, 60.49; H,
4.20: N 4. 13 ‘name_ :f "of pe integer’ whrch is pri}nary key rrpl e 62

N-[4-(2-Pyri dytf%"é{pb%‘% "g)‘ er)y;:;ab%fgc;:grk ‘fmlf'bl ydr oxy-2-trifluoro-

net hyl propa.gabie 9 "eg"" sRielgn ke fo Lable CIVEN o1 dry) was added to a
m xt ure of lhf':l':'h hyl %roxyacetl c acid (1.08g, 5.1 nmol)
and 1,1'- car bc{ yﬁéT éﬁ"g’"’”’a nml ) while under a-nitrogen

at rmsphere ﬁ }Wﬁedl ate evol ution of carbon dioxide The
reaction wag und bath at 23[err]C for 15 mn. The
reaction was tr%‘ﬁf‘éﬁ -"(’ﬁ'”&g’(’ r"Wﬂ' ®a¥Bonyl ) benzeneani ne (1.01g, 5.1

mmol ), and heat’ DR PR C in an uItrasound bath for 48 hr. The

i nconpl et e FEALE 4 cpg thoa splid nixture .of 2,2

bis-tri-fl uororfét”rf{ﬁi R d’("’&ﬁ’ \é'mt'tfi‘,’"’éf’&' (0.22g, 1.04 mml) and 1,1'-

- 99 - b\ﬁ”y] ﬁ‘isﬂ BPeYTv®™og, 1.2 mml) and heated to 53[err]C in an
uItrasound

RS e reactl was evaporated to a gold oil, which
was treated wi t’H’k J’l’ Yg"ée'(r;}' %"29?’5”{"8’& v?npth ethyl acetate (2 x 100
m). the conbi¥f %f ’iS'f’ e é%%“’ %l ed £3) and evaporat ed
to a gold oil. (% ré'r" r{("fbé‘%,%géggl‘mmlng Wi th

met hyl enechl orl’H%mé‘E’h Pzﬁé tGt 'ﬁ’T’fPé‘tjg”fﬁbwd“b 5:15) provided a tan
solid(0.37g, 19%; np 197 ZOOC [err]H-NWVR (250 MHz, d[err]-DVBO): 7.68
(m 1H ArH, 800 (m 6H ArH), 8.74 (d, J=4.33, 1H, ArH), 9.93 (br s, 1H
OH), 10.83 (I the fbirebibing L iCdtdon] the B9Bexidch) hasndlepsi s for

i e LML B o g SRRTALE fhmtied? Glociuete N

Exanpl e 63 thexeof. It will, however, be evident that wvarious
N-[4-(2-Pyrigwy,) f p yld - - £l - 2x |quoro-
nmet hyl - propa‘gtaa&r%ifﬁle‘l‘J.atqml1g 858 'ls]l‘a%eet)gr g‘ﬁ%?oof }&rgg% %%%éje’d&&{ t\%.?é‘r added to a
m xture of ZXiepditsngr ifrbnotbeergider Ppdrdky aoat seoprial (Mtegaguvamtaomml)
and 1, 1" - caronyddidgmcgazgl eht Osdettied 8 2THR!, )m&h%ﬁ@m daogen

at m)sphere There was an I nmedi ate evol ution of car IOXI ‘Fh

reacti on wasSHRHGE 2Fe38FEPFFMMgty &P Bt Fg93sdad %t#]fltﬁt®WQﬁ§ 2thies
reacti on wascdiealred WelRracsoleti@mef 4-(2-pyridyl sul fonyl)benz- eneam ne
( 1.08g, 4.6 mmol) in dinmethylformamde (11nl, dry), heated at 46C for 18
hr, and then 60[err]C for 24 hr. The inconplete reaction was treated with a
solid ni xturteué)fpr&c%stslmgt mbihQQYMﬁm'nthBYQhexyres’@%'fm?efﬁﬂdrp i429, 1.0 -
mmol ) and 1, 1' -carhonyl dii m dazol e | ), and heated to

52[err]Cin '3deRAER d—rﬁ?ﬁdOBé?ﬁtfﬁ’r’i‘i"Bter?r d’a‘FﬁEaPéécF?oﬁt%\HE W@porated to a
vi scous gol dsttepdubodiindbrwasibrpeates. with water (100 m ) and extracted
with ethyl acetate (2 x 100 nml). The conbi ned organic portions were dried
(MySTJ err]) and evaporated to yield a gold oi I . Chromat ography of this oil
on silica gel eluting with chl orof ano 98 Formrethanol  (98: 2) provided the title
conpound (0.37g, 14% as a white solid;

d, grr]C [err] HNWR (250
MHz, d[err]-DMSO: 7.70 (m 1H, Ar ArH) 8.19 (m 2H,
ArH), 8 71 (d, J=4.0 Hz, “‘ l‘ - 100 -
1H, ArH), 9.88 (s, 1H, OH), 10.94 ( (Cl,CHerr]): 429 (Mt1)

Anal ysi s for C[err]H[err]F[err]N[err]CIerr]S _ Cal cul ated: C,
42.06; H, 2.35.- N, 6.53 Found: C, 41.99; H 2.34; N, 6.57
Exanpl e 64

N—[4 (4 Pyrldylsulfonyl)phenyl] 3 3 3 tr|fluoro 2 hydroxy 2 tr|quoro-

- o . v o



- 102 - [err]H-NVR (300 MHz,d[err]-DMSO : 6.48(t, J=53.7Hz, 2H, =~ -
HCF[err]); 7.53-7.77 (m 7H, ArH OH); 7.95-7.98(m 3H, ArH); 10.43 (s, 1H

NH). M5(Cl, CHerr]): 356( M+l, 100%. Anal ysi s for
C[err]H[err]F[err]hKIerr] [err] 0. 25 H[err]O * Cal cul at ed:
C, 56.75; H 3.78; Nr 3.8 +_Found: C, 57.03; H
3.39; N, 3. 84 ' Exanpl e 67

N-[ 4- (2- Pyri dyl sul fonyl ) phenyl | - 3, 3-di f (@70~ 2- hydroxy 2-di fl uoro-

met hyl propi onani de. To a sol ution of '

2, 2-birs-di fl t acetlc aci d (0.5g, 2.84 mmle) in
dlnethylacetgﬁﬁgg% gg%ﬁ%§§%gi Ferr]C was added t hi onyl chloride
(0.34g, 2.84mml) dropw se. The resulting solution was stirred at
-10[err]C ftioapp UAkga%cL¥r°“4?Ln4»A 2Pydylg il faonylyaniline

(0.58g, 2.5 o)
overni ght attfoom B8E#R#%8 ()  The reaction mixture was then
pour ed i nt.o WAt er | gga™Ma0di um bi car bonate sol uti on was added to gi Ve a
pH of 7-7.5}1A br pfnleotaiteshty eci pitate was forned. The solT1d was
filtered, $9€0 mbPp¥@g Fuledd dried. Trystartd Zarron and

decol orati or 20T *gegl %fé*thllyl aeetatermetiranot-hexane—gave trd
title conpol (o. 3 us cfﬁ_va%e Feawes—Rp—200

[err] H NVR( 38 Mu DTH Eife 6-45 (t 154 00Hz 2H HCE[err]),
7.68(t, J= |32 ébztwbleqH ArH) 7.92 - 8.03 (m 5H ArH_OH), 8. 11 -
8.21 (m 2H}100 infohat Br6ackagd = 4. 47Hz, 1H, ArH), 10.54 (s, |1H, NH).

stijrred

M5(Cl, CH er fLI0  |deterxwbme (dfakmat80%) . - Analysis Tor
g[ggr]n[e;rj;@@rTJEE@ﬁEEtaﬁFEdﬁéma from grammars _ _CAalcurared ¢, _5i22; H,
. ; ) . ) “H—S— 47— .

Exanpl e 68 30 |generate mapping TdYes from GraimMacs

N—[4-(Pheny|&3Pfor§F?5ﬁ§ﬁg+ﬂ§ @iﬁdPPlBBr?PE?q?f8r5§§°5@¥ﬂ?IFEOFGHﬁ?ﬁy

pr opi onam d map €S 1o a solution.of

2, 2- bi s-di f I13QRonwPRPESPYRG dFBSQERREEPR aci d (0.5g. 2. 84mmlles) in
~di met hyl acet|@}0de |EE¥sal inferradifi©mwas added
- 103 - t hidaoy! |[efeherade PO 349, 2. 84mol es) dropw se. The resuljting
sol uti on Was g3l T T1&En@T pTBULE B ] C 1 0F _appr oxXi nately 30 M ns.
4- ( Phenyl sulif qu[,ﬁ%%QEQch§°T§¥ ,geﬁ5§-ggq5;g;gggETTRRFai—and-rhe—reaction
' -GS B4 o Fhe—reaet+er—A4t ure was

m Xt ure V\as ~ Lol T LAY A%} UV, ol m
0 end pl

t hen poured [i _ : :Eﬁhﬁ$‘¥:#ﬂﬁﬂ£$gt£¢? CEAd fded to give g pH of 7
and extracte recgg e re_dombi ned,
washed with water, brine, dried (hb[err]SC{err]), decol ori zed (charcoal),
and evaporated. The crude solid was dissolved in ether, clarified by
filtration, and evaporated. Crystallization from methanol/water gave the
title conpound (0.56g, 57% as white, silky needles; np 105-108[err]C.
[err]H-NMR (300 MHz, d[err]-DVMSO 6.44 (t, J=53.94Hz, 2H HCF2),

7.58-7.68(m 3H, ArH), 7.92-8.01 (m 7H, ArH, OH), 10.51 (s, 1H, NH).
MS(Cl,CH err]) : 392 (M+l, 100% . Analysis for Cerr]Herr]Ferr]NdJerr]S:

Cal cul ated: C, 49.11; H 3.35; N, 3.58. Found: C, 49.15; H
3.48; N, 3.54 Exanpl e 69

N-[ 4- (2- Pyridyl carbonyl ) phenyl ] -3, 3-di f| uor o- 2- hydr oxy- 2-di f| uor o- net hyl
pr opi onam de. To a sol ution of

2, 2-bi s-di fl uoronet hyl - 2- hydr oxyacetic acid (0.5g, 2.84mmples) in

di et hyl acetam de (10 nL) at -10[err]C was added thionyl chloride (0.34qg,
2.84mmol es) dropwi se. The resulting solution was stirred at -10[err]C for
approximately 30 mns. 4-(2-Pyridylcarbonyl)- aniline (0.58g, 2.5 muol es)
was added and the reaction mxture was stirred overnight at room
tenperature. The reaction m xture was then poured into water, sodium

bi carbonate solution added to give a pH of 7 and extracted with ethyl
~acetate. The ethyl acetate extracts were conbi ned, washed wi th water,
brine,  dried (Na[err]S(err]), decolorized (charcoal) and evaporated. The
crude solid was dissolved in ether, elarified-by-filtration, and evaporated
to give a yell ow orange gum Crystalllzatlon fron1nethy|ene chl ori de/ hexane

gave. the title conmpound (0.35g, 35% Replacedyp 158- 161[err]C
[err] H NVR (300 M4z, d[err]-DVBO; l II

i

- 104 - - (m 7H ArH, OH), 8.73 (d, ArH), 10.40 (s, 1H,

NH . M5(Cl),CHerr]: 357(MrH, 100% . Analysis for

C[err]H[err]F[err]N[err]O[err] Cal cul ated: C, 53. 94, H 3.39; N,
. 86 Found: : C, 53.76; H, 3.41; N, 7.87

Exanple 70 N—[4 (2 Pyr|nldlnylsulfonyl)phenyl] 3 3 d|fluoro 2- hydr oxy- 2-di -

I e Y 1 o I 1



[err] - 107 - [err] - 108 -
[err]. . CLAI V5 1., An am de of formula I:

[err] - wher ei n: E is selected fromnitrogen and CZ wherein
Cis aring carbon and Z is a substituent defined bel ow, wherein:

when Eis CZ, X and Z are selected fronrt® group consisting of:

(A Xis ArY wherein Y is a linking group selected from carbonyl, sulfinyl,
and sulfonyl and Ar is selected fromthe group consisting of:

phenyl substituted with 0-2 substituerdt® SeMegted from hal o, hydroxy,
cyano, (1-4C)alkyl, and (1-4C)al koxy, provided that the 4-position of said
phenyl may be substituted by fluoro only, and that the said phenyl nay not
be 3,5-di substituted, si x- menber ed heteroaryl rings containing
ﬁ 2 ni trO?em at ons Bméﬁmwrﬁoyphetegﬁﬁéw&tured J.nf?rmatJ.]:;:Jn}/QiUB}'b@é%
eteroaryl rings co et ons, sel ect.e romnitro
oxygen, and sul fur; Q%?%%;A g‘%d %%%R?stﬁ %?mBHF%‘FoWeHWI C3TBF Y ?ﬂ)“p%enyl
3-i odophenyl, 3-(1-%g astedspldnyl, or 4-pyridyl when Y is carbonyl, and
that Ar i's not 5-pyrimdinyl when Y is sulfonyl or carbonyl; and

Z is selected from hydrogen, cyano, halo, hydroxy, (1-4C)al kyI and

(1- 40 al koxy; determymngx (140t ybhe FReFTRISsdessrihiaw them t he group
consi sting of phenykthh@rufd &y lis¥bini¥ion,and phenyl sul fonyl the phenyl
rings of -110- which are

~substituted with 0-2 substituents selected from hal o, hydroxy, cyano,
nitro, (1-4C) al kyl, deadc{dg4QH)kaxgatabase schemahefiorkr sR dighrangeAs, X i S

i ndependently selected fromany of the values for X given above in (A);
Rlerr] and Rlerr] are independently selected fromthe group cansisting of
(1-3C) al kyl substit geedrayifg othIP)t dapkiig grudigss £sehest iall drreomafcBuor o and
chlorqQ wherein k is the nunber of carbon atons in the said (1-3C) al kyl,
provided that R and R are not both methyl; or together, with the car bon
atomto which both REerLPIaftt®] dhe] shrachufest Hedorratm B Sakenber ed
cycloal kyl ring optiugRabh¥e Ssb&didiwigedobihd r€tReRat @ndMap Jsmborrmarsoups
wherein mis the nunber of carbon atons in said ring; phar maceutical |l y
acceptable in vivo hydrolyzabl e esters of said am de; and phar maceutical |y
acceptabl e salts of Tsai fle@NbdeacdubdinigdteséBditn 1, ZraracteriAedabivdenas
claimed in claim21 which i.s of fornula Id:

[err] wher ej 7-eP ©f x and Z are selected fromthe group

consi sting of: . (A) X-is ArY wherein Y is a linking

group sel ected: {1 oM GBEIARY hon St 850 YUEARK caNCLe] 5 28] 55 £

fromthe group con5| uor o

3-chl or ophenyl , - Hﬂd@tsoéyanéﬁﬁﬁhﬂﬂe (22) and 3- hydroxyphenyl 2- and
3-nethoxypheny| 2-.and 3-net hyl phenyl, 2-, 3-, and 4-pyridyl, 2- and
4-pyrimdiny]l, 3 and 4-i sot hi azol yl , 2. and 4-oxazolyl, 2- and

4-thiazolyl,32- and B meﬁwaﬂacatdlé&?dts ¢ht¥hyA,; characterized by the

- 111 - Z is sel ectady b@m hydrogen, cyano, hal o, hydroxy, (1-2C)alkyl,
and (1-2C)al koxy; (B) Xis CN, Z is phenylsulfonyl; Rerr] and R err] are
i ndependently selected fromthe group consisting of (1-3C)al kyl substituted
by fromO0 to 2k+1 flummyg gootpst Wiereigrakmess t tie duseirebe of he ag o tat-eds i n
the said (1-3C) al kyl QVi Rerr] and Rlerr] are not both methyl;
and pharmaceuti cal | maﬁl(%’gqe)ll trg(éﬂet(?ﬁé |vo hydrol yzabl e esters of said ani de;
and pharmaceuti caIIy acceptabl e salts of said am des and said esters. 3.
An am de as gl ai ned X i r S A r

and Z are se?ect ed f{lgmﬁeﬁg%gr%ﬁgéﬁ%ln%%ﬁ ﬁwl%(j dﬁﬁﬁ?@ﬂ‘?&% elbp Lj%

sul fonyl, Z is hydro¥eiP %nd Ar is selected fromthe group consisting of:
phenyl substituted with 0-1 substi tutents sel ected from phenyl, 2-, 3-,
and 4-fluorophenyl, 2-.and 3-chl orophenyl 2- and 3-net hoxy henyI - and
3-cyanophenyl , 2- an‘dsfangnyedr"(?ﬂz‘ﬂﬁ%nﬁan geoto SrFor.ibe Fpﬁgﬁ%t‘lmd

si x- menber ed het eroaxxyfoma“tg&nsellect ethd rgefeZat iy a’ir&ﬂ;cﬁmgﬁﬁl dyl, and

2-pyri mdinyl; AR o sel ected from
2-thienyl and 2-thiazo ?cﬁlptlon lirgn?(? ch gLeh lye rugi rrﬂﬂr or

4-pyridyl, and Z is sel ect ed fromthe gr ou consi stl ng of cyano fl uoro,
hydr oxy, neth d net hyl; and. eﬂ aédeesR r:gaonyl Zis
hydrogen, and Ar is selecte romthe gr ou phenyl and
2-pyridyl ; and R3 are |n ected fromthe
.group consi sti l"m”"'"'w”m”m R[err] IS tr| hyI and Rerr] is
selectedfromnﬁthy trifluoromnethyl; and (i) Rerr]
i s difluoronethyl and R[err] i s difluoronethyl;



- 112 - and the pharnmaceutically acceptable in vivo hydrol yzabl e esters of
said am de, and pharnaceutlcally acceptable salts of said am de and said
hydrol yzabl e esters. 4. . An am de which is selected from

N[ 4-( 4- Pyrldylsulfonyl)phenyl] 3,3,3-trifluoro-2- hydroxy 2- met hyl -

pr opanani de;

S-(-)-N[4-(4- Pyrldylsulfonyl)phenyl] 3-323 +rifluoro-2-hydroxy-2-

et hyl propanani de; -

N-[ 4- (Phenyl car bonyl ) phenyl ] -3, 3, 3-tri fl uoro-2- hydr oxy- 2- nethylprop-

anani de; _ of a plurallty of information packages (100) and

E’;é p;n([jm[ ge( Phenyl cad AR RATAY bkt Zndsd dEhdrd 912y 20" 9XYa 2ad B inbie
N-[ 4- (4- Pyri dyl sul feg8eYistdop Ei3e3430F + uor.o- 2- hydr oxy- 2- di f | uor o-

met hyl propanam de; N- [ 4-(Phenyl carbonyl ) phenyl ]
-3,3,3-trifluoro-2-hydroxy-2-trifluoro- nmeth Inethylpropananlde

N- [ 4- (4- Pyr? dyl sul f%ﬂ!}ﬁﬂ%@]ﬁﬂsrélegtwf%@%@ Fharagyerized foyidive

met hyl propanani de; N£ [ 3- Hydroxy-4- (4-pyridyl sul fonyl)phenyl] -

-3, 3,3-trifluoro-2-hydroxy-2- nethyl propanam de; and pharmaceutically
acceptable in vivo hydrolyzable esters of said am de; and pharnaceutically
acceptabl e salts ofusaigl 1 de aedceabé €% dtpuctdred infofMatidle of

formula I: [err] wher ei n: Eis selected
from nitrogen and cAWerein Cis a ring
- 113 - carbon and Z is a substituent defined bel ow, wherein:

(A X i 6 AT wher of R TSR Feog BSok ChFik T SPAOA %s?%s%émysw.nw

and sul fonyl and Arstspsef ected fromthe group consisting of:

phenyl substituted with 0-2 substituents sel ected from hal o, hydroxy,
cyano, (1-4C) al kyl, and (1-4C)al koxy, provided that the 4-position of said
phenyl may be substmappsmbknoﬁﬁuﬁmmgnehBnyamdgi&mmanlﬂa s&rdcpheayl nmay not

be 3, 5- dlsubstltuteg iem ntbrﬁf %ﬁgé%kxo??€9€é§dd5¥§5§§%a y%t@hggs cont ai ni ng

1-2 nitrogen atons as't t er oat ons ve- menber ed
het eroaryl rings containing fron11 2 heteroatons sel ected from nitrogen,

oxygen, andjsul fur; Apﬁ\@vw@dom&tanérfelrglﬁetaﬁ &k&@{tomemslforaaewﬁopf@myl

3-iodophenyl, 3-(1-4C)al k henyl , yrid when Y is carbonyl and
that Ar is not 5- pyFPn?HF%?f %wg;erlP§°sgI¢65 A% HpsAPPRtanf

(le ZC)SG: ECt ed from hm@beg%mg(x@ycm rikahg, ahptuexyity lrtﬂg)t?h&xb%:hand

al koxy; i s cyana an i s.selected fromthe group
consi sting of phenyﬁfﬂﬁbgrﬁﬁéﬂyﬁgﬂylFﬁyFPgﬁﬁHaEﬁﬁﬂnﬁ%SHQQSﬁyﬁ19Hé Bgéﬁ?I
L i ggs of which are sybst Ebzbjedqdﬂdﬂhlﬁzadsbbshltmrs @e@ie&%ﬂednﬁbﬁmhﬁﬂ%@
ydroxy, cyano, nitr when E is
nitrogen, Xis |ndeﬁgnagﬁPr§ s%ﬁ%gnﬂgihppoﬁPﬂﬁ%lfﬁnqPﬁ?%ﬁﬁgfgé P&r X given
above in (A); Rlerr] and Rlerr] are |ndependently
sel ected fromthe gr St of Kk substit fr to
2k+1 groups sel ect ed k{rom ﬁgor’l(l)&gnd d@%ﬂlgréogv\he%%e?lr?ﬁ ﬁ‘{h Agﬁﬁ Bﬁ;P
carbon atons in theCQaWdCQQIBIQQQIQﬂe q@m@vadedtrwﬁmUE§enﬁﬂrhand Rlerr] are
not both methyl; Or ipformatiodifeckages (100) t?ac%eéggﬁ%§%§;§ th the carbon

atomto which both err| and err]”are -5 menber ed
cycloal kyl ring optionally substituted by fromO to 2m2 quoro groups
wherein mis the nqug&rgyiggr@ dxkgggebn Eﬁ#ﬁ%r{fﬁ% in thed: An
amde as clained inclaimb |s P

[err] whée&ed ving Sltb databagey{d0y agecrdingtied theogorkhsentoup
consi sting of: descriptibA) £294 S(3Y Wherein Yis a

| i nki ng group sel ected from carbonyl, sulflnyl and sul fonyl and Ar is
selected fromthe group consisting of phenyl , 2-, .3- and

4-f1 uorophenyl, 2- mdalghlsaiepaﬁmht%r oéfndnéoea@@p&b Micages Z1080d

3- hydroxyphenyl 2- he yl'phenyl, 2, 3-
and 4-pyridyl, 2- ark® 4#hSyreArRAY Jéy éﬁ&abasﬁ K%%lhl%%blyl 2-" and

4- oxazol yl , 2. and 4-thiazolyl, 2- and - 3- furyI and 2- and 3-thienyl;
Z is selected from hydrogen, cyano, hal o, hydroxy; +=2¢yal kyl, and

(1-20) al koxy; _*_~__‘L§a_§r:s CN, |s hen IsquonyI
Rlerr] and Rl err] are independéently sel ec consi sting
of (1-3C)al kyl Hmmmjmm om0 to 2k wherein k is
t he nunmber of c I ( ﬂe sald (1- 0

V|ded that R err]
and Rlerr] are not both An anlde as clainmed in clains
5 or 6, wherein Xis Ary and mhereln Ar, Y, and Z are selected fromthe

group con5|st|ng of (i) Yis sulfonyl, Zis hydrogen, and Ar

T 1 o o S




9. A nethod of meking a conmpound as defined in any one of clains'f¥7 whi ch

i s characterized by: (a) coupling an aniline of formula |1

[err] - 116 - ~with an acid of fornula I1I

[;err] " wherein Gis a hydroxy 'group; (b) deprotecting
a protected am de having formula |V: .- “lerr]
wherein "PG' is a suitable protecting grougg ~ : (c) in a conpound

of formula | as defined in any of clains 1 to 7 wherein X is substituted
or unsubstituted phenyl sul finyl or phenyl sul fonyl, oxidizing a

correspondi ng subst WritéagoEhaninissmatieadto Pherddtabasiedd]2) (d)
reacting an am de ofcdraedpbaaag to the schema (14fI1] wth a base .
sufficiently basic to yield an am de dianion, tollowed by reacting the

di ani on thereby produced with oxygen in the presence of a

- 117 - reduci'ng agerombQt¥iresgstdic oROWheEROAE I NhsdoRpadRdp9fe formul a |
(e) in a conmpound of formula.ld qi defined,_i any of .claims. 1 to 7 when X
is substituted or uNePBEFMERF e HHEN ssdﬁsf)ﬁ?}e, FEREINg e EBrP@s3Rridi ng
substituted or unsulst irunt edconppremprograor imprendnting the methddrr]
wherein the value c i X 14S +SU i S ifuted phenyl
and Hal indicates a%kgﬁgggggsggs%§§%%&1F%mgﬁhiéyigg?g%b%%dgggéaﬁiali net a
am de di ani on havi n@ssdsulia performing the method aqeearding to claighibrein Am
is an al kali netal; (f) reacting an (al kyl ester) conpound of
formula VIII; err wherein Rerr] (1-4C al kyl group
with a (2-3Fal kyl r%ﬁbr?éﬁc&ﬁfm%ma dafp carrler stopifd fedd XSpRI8UBRtitut ed
or unsubstituted benzagytallr aaebinpgt&r o3 R0 DEd DEner iU ke Ohe Eisdul a | Xa:
- 118 - . _ . P . %grr]
with a correspondi nSHFHECUFRACH urts FFs Pt BE RS T riTh RERTCEAPARE S or
tetraphenyltin and ceetiod rogoxiiegito tdleipr@sence of a suitable catal yst;
(h) when X is substituted or unsubstituted benzoyl, oxidizing a conmpound of

formula | Xb:- [err] to the correspondi ng conpound- of
formula | wherein X is the corresponding substituted or unsubstituted
benzoyl noiety; and whereafter, when an in vivo hydrol yzabl e
ester is desired, said amde is coupled with a pharnaceutically acceptable
carboxylic acid or an activated derivative thereof; and

whereafter, when a pharmaceutically acceptable salt is desirred, reacting
said amde or said in vivo hydrolyzable ester wwth a suitable acid or base
in a conventional manner.
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