at

AR DRI ER IS AR

LESOIRGSTD

az United States Patent (1) Patent No.: US 9,650,345 B2
Heeres ¢t al (45} Date of Patent: May 16, 2017

{34) TRIAZINES WITH SUITABLE SPACERS POR AGIK IL53 (2006.01)

TRCATAENT ANDAOR PREVENTION OF AGIP- 3118 (200631}

HIV [NFECTIONS AGIK 3118 (2005013

: (52} LS. CL

{71} . Applicants-Unlversiteit Antrorpen, Asfwergen O i COTE FELT0 (013,00 Y, AGIK 2078
(BB} Shakturana CV, Turnhewt (BER (201300} AGIK JLE3 (2013015 CO7r

Jan Heeres, Weagelaar (RE)

(72} Inwvessors: Jan Hesees, Vosselaar (BE); Keen
Augusiyvos, Wilkijk (BE] Peeter Van
Der Veken, Sinl-Eatelijne Waver (BE),
Jurgen Joossens, Zocrsl (BE),
Venkatra] Muthussmy, Wilrijk (BE);
Hevin Karel Florentine Arien,
Antwerpen {AE) Guido Loaniz Emile
Vunham, Acteerpen (BE), Fales
s

(T4 Asmpoees: Unlversiele Antwerpen, Antwerp {BE}
Shakturana OV, Tumboat (BEY, Jan
Hewres, Vosselasr (2E)

Suhject to amy disclaimver, ihé beem of th
pawn & extendsd or adjusted under 33
L5.C. 15400) by O daye.

147385,843
Mur. 18, 2013
PCT/EP2O MIEEE2S

(®) Motice

(21) Appl. No:
(22 PCT Fileds
(B5) POT Mo

£ 370 ()1},
(2} Dharte: Sep. 17, 2014

(®T) PCT Pub. Mo WO0I3139727
PCT Pub. Date: Sep. 26, 2013

165} Prior Publicatien Data
S 20150026510 A1 May 7, 2005

it Foreign App vt
TP 1 R ) TV 1247550

A R T

{51} Int. CL
TN TR C2006G.00)
COTD 252 (200600 )

244053 (201300}

(58} Field of Classlfication Search
CRC .. COTD 251054, COTD 251048; COTD. 25106

ABTE RI/53
1 7 p R DL R4A1197, 20E, 215 5141245
Spe npp]mtm file for complee search history,
(A6} Referenees Chted
PLBLICATIONS

Suliaa o al IEPV/ATDS — Remsarch and Pallistive Cam 2140
147158 %

Froshesy of b Culnere o Asimad Cels, A Manal of Bagbe Teths
eigee, Alia B Lis Inc, 5963, New Yerk, p. A%

Dermer of al., Bio'Tecknology, 1994, 123207

Wolll Maafied E. “Burge’'s Medicimal Chomirry, fod. Pas L7,
Jahe Wiley & Sapp, 1S, pp. 97547

Parker, 0.5, of &1, "Moders Pharsasceutioes, 3", Mascel Thlkler,
Mow Yorko 095, pp. 451 sod 590"

irdersaticond Search Repeo Pereiroeg o Applicstion Mo, PCTY
EF2013M03431% with a Sling dale ul"-h.r 18,2013

Search Beport Pertaining to Applicatiza Mo, GRENMTS. with &
filieg dide of Bar. 19, 2002

* pized] by examicer

Primary Exomiser — Venkataraman Ealeenheamanises
{74) Aroraey, dgent; or Firm — Didsmore & Shobd LLP

(e EMSTRACT

The present inveation relates 4o the fiold of HIV-1 infections,
axd in particular nrovider meel sompounds contrining
iraEine riggs asd saditabie spacers. The compaends st
ing to this Ervenlion ars very subtahle for the peevention
apdipr treatment of HIV-1 infectics aixl In partsoalar show
impaerved activicy agnisst MIWETT.resistant vireses of HIV-1,
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1
THIAZINES WITH SULTABLE SPACERS FOR
TREATMENT ANINGE PREVENTION OF
IV INFECTIORNS

FIELD OF THF INVENTION

The present imvemion rekates b the field of HIV infec-
tiois, and in partialar provides vovel compoueds contain-
ing (farine eings and suftnble spacers, The compounds
sceonding to this inventon sn; very mlable for the preven-
ticin andlor treatment of HIVL] infectian asd in partsoalar
show inproved activity agaioi NNRT]-resistant vinsses of
HIV-1.

BACKGROUND TO THE INVERTION

Acquined immues deficiency, syndrome [AIDE) §s coused
by the bumas immunodeficiency virue type-l (HIV-1L
Whes HIV.] infecss & cell, peverse tanseriplase copies the
wirg! cinghe strm ded P4 gprwar | o ododbl stranded
wiral DA The virad DHA is then integraosd fnto the bost
chromosonsal DHA, sioch then allews host celiular peo-
cogoes, such 35 franscription and translatiod 1o reproduce the
vims, BTs (peverse anseriptase inhahitors) block revierss
transcriptize’s ergymatic. function and prvent complefion
of pmthesis of the doublestranded viml [DRIA, Thus pre-
venting HIV from multiplying.

In the current treatment of B1V-1 infections, nan-pacieo-
ede. reverse transcripties inhdhitors  (MMBETIE) are very
impecTant in particular in drug combigation therspics (highty
potve anfirstrovisal or HAART ) due to thoir usbque
antivical setivity, However, while NNRTIS {pon-nsciauside
revorst-trnseriptse inkibitors) any effective af inhibiting
ERIA systhesis mnd HIV replication, HIV can develop
mischacksms thet confer the viras resistance to the deugs.
HI%.] reverie tanscsptase dees not have proof-resdiog
activity, and this propery combized with sdective pressire
fram the drug inkibitors can kad to mulaiEon: o feverse
ranscriptzse wiich makes B vins |ess wasceptible o
MMRTs.

MMRT s do not bind o the sctve site of the polymers:
boge i s coaserved okt P the aetio Site B the 565
pisdomain. Their binding nesaliz 20 comformatiosal
change in the reverse trnscriptase tsat disiorts the postion:
g o i e, IhibHES P L. LiUTAES 0
pistprsse 1o first genemation NNRTTs decrease the binding of
e drugs in the pocket. There are three main mechanisns
of MMNET] resistancs:

=) the first NMRT] matations disrupsing the entry of the

ighikiior to the NMRET] hinding peciat 83 exemplified
by the K103N snd KI0E mumtons lcated o il
entmace of he pocket, blocking the entmoco'hinding
ol 1be old gencration drug in cosirs o Bew gooortion

B} A second pechanism iy the o af important interncs
fors on the ir-ide of he pocket. sxemplifi-t by YIBIC
(B0 T AL, IO e eosliagd Lin e 8 O AP i
57 ke Lons: botwoen arsiastie fings of fhe wibstre
o enr s sobvind 0 NNRTI Bin%

&) The third aff metations can b involved in the sie
of e binding pocksl, creating & steriz bulk in
the peckes, beavieg Jess moom. for s NMRTT 1o bled

tightly, mo i5 the GB0E matstion.
txempliry NNRTIy are diaryliriarines (DATA) (1+6)
which mre very polent NNETE sod hove amiti-IIV-1 activily
wilh pemomoisr BCy, values agalnst wild-type end aingle
mmiants. However, s problem with soid pricr ar knows

th

34

a5

2
DATA s thal ey ore loss volive or iven melfodive
agningt double and muliiple HIV-] mutants (1),

W have pow thacovered that by naking wie of doitable
spaccrs in diarylirinzines, the compoands show. &n isproved
sciivity patnst double and peltiple mlants comtgared 1o
the corospanding riazines wilhoul spacer and priar art
known  disrylpyrimidines such o5 compound TMCE0
[DAPY, Diaryipyrinshfines). Dose-escelition stodies mak-
ing use of the compounds of the present application have
shown & distipet missiionsl peofile b comparison 1o
WMETT s, whith s corrently deed in elivdes] management
af HIV infection. This distinet mutational profile may paten-
tinlly result 1o n elislcal beoefit sines available therpy
wotild mob be compromised. Thiz aspect makes s iavoa-
fipe oo important Improvement companed b ke coment state

The present invention dischoses which differ
from pricr acl compoands in stnscture sadfor pharmacalogi-
eal aetivity

-af the ar.

SUMMARY OF THE INVENTION

The inveation 3 based op povel conspounds, which cop-

“qain tiprige rogs with susshle spacers. Surpeisicgly, the
avestion

novel compounds of this present | shovwied
ineproved activity agiinsd WHRT]resistant virmses of HIV-1.

Viewsd from o i sspect, the invention providied 8
compoand of Formula (lx) or (Th) or & steroolsomer, fo-
tnnaer, racettic, metabalite, pro- of predrug. salt. hydrats, ar
solvate iherend,

= il

g
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3
Whenein
Ry Ry, a0d R, ace coch iidepemdenily. sekested from the lin
comapasing —C, iyl -hals, and —CHCH—CN;
R, aed R, are each independently sebected from the list
coppaisizg, —H, —CH, and —CH=CH—CH;
R i selected Tron the bt comprisiing —H, and —HNR Ry
R, and R, mre coch independeatly selocted from the list
comiprising —11, —C, galiyl, and -phesyl; said -pheiny]
being cptionally substitaled with —CN; of
mmmmwmwwmmmwmmm
pibsechiad oy a5 - o 6-nrembered Telerocycle comprizing

from 1 to 3 helcroatoms seleeied from M, 5 and O
pelected  froea the list  comprising —-NlE—,

"'H:-.-sﬁlql'l'n—ﬂ“;lm’
wherein 8t least oneor B Ry b —CHz=CH—CH

In a particular enhodiment, this favention provides a
compousd of formala {la) or (I} whens
R, and R, are each y selected from the st

camprsing —C, galkyl, and -balo;

B, k- TH=H CT

R, and R, are each independentdy selected from the Hst
mwﬁ-ﬁﬂﬁ—ﬂpﬂd—m;

R, it selevead from the list compeising —H, and —NR,R,:

R, and B, are cach independently selecied from the list
comprising —H, —C, lkyl, snd -phenyl; said -phenyl

Teing optionally substisubed with —C; ar
R,mn,mwmmmummwhﬁmn

sttached form & 5- or Gomembered hetopocythe Sompriss

fromm 1 80 3 hetersarama sclecied from M, 5 ad Of
W ois celectad - Fom e fist  comprismg —NH—,

B, anlkyle, 00—,

In another particular embodiment, this invention provides
ammq:nmdnf&mnh{la}mm::m
H.,Rﬂmm“mwﬂmﬁﬂfmﬂﬁmm]m

ixing —C, glkyl; -halo, and —CH==CH--CN;
B and R, are cach | sefecied from the list
mmpmn%‘—l-l.-:d—{:ﬂ
B is ;
memmwwnlmmhﬁn
= ing —H, —C, 2lkyL and -phenyl; said -phenyl

being optionally substituted with —CH; o
R,mﬂ&.ﬂmymuﬁmm*ﬂﬁ:rmhﬁmﬂqm

sitached Form a 5-or G-membersd heserocycle comprising

from | 103 heteroatoms selected from N, 5 and O
% s seleced fom e D ogesing =Nl

M, alkyl-, —0-—; and
whereia at beast one of B, -Ry is —CH=CH—CN

Iy et snother pariioular enshodiment, 1 invention pna-
ﬁﬁu:mmdurhwh:}n}uﬂhjwhmh:

B, and By are each independently selected o the Bt
o

— 3 AT, S eyl T e
being sibalifuled with —CH; ar

R, mnd R teken g fiythe M & o o whisch by are
steached Sorm & 5- or Ganisnbared heterocycl compriging
fram 1 fo 3 hoteromoms selected from N § and OF

% [ scloetsd from the lisl comprising - NH-—

—H‘:J_,,ﬂm-a "D'_
In Farther smbodimont, fals invention provides & oo

pausd of formmola (2] or (1E) wherzin

comprising —Cy, caliyl, and -hala;

Lo gkl = B,

k]

I— 45

¥

L]

L L

R, is —CH—=CH—CHN;

Ry is —CM;

R-i 5 —li;

B e —tRL R

B, aad M, ase each inuependently selecisd fimry the Hist
compriseng =—H aml —&_galkyl;

% ig selected Erom the list comprising -—NIl— and —0—

In particular, the compoved according - the presdnt
{veation is the B-isomer of said compound

I farther nspect, this imvention provides 8 phammadec-
tical compasition comprising a compound accending o this
inventiva gojisbie for vee as o humen or veterineny mediciae.

This invention firther providis 3 compound or 3 compos
gition according to this invention, for uee & & medicamenl.

This @mvention in paricolse prvides & compound o
compasition. sccording 1o this leventicn, for use in the
prevestion and'or treatment of HIV infecticns ina sulbjedt in
1w d therent,

In yet a further agpect, this favention provides the wse of
a compotnid o compoaittion according 1o this Inventiod &5 A
pon-nucleoside reverse tmpsnpiase inhibitor.

In & final aspect this invenchon provides a method for the
prevention andive treatment of HIV infections; said method
comprisisg, administering o 3 subjest fo peed Gereol »
eampound or 8 eomposition acoarding %o this imventon.

DETAILED DESCRIFTION OF THE
IEFVERNTION

The presinl fvention will sosv be further described. In
e i iy passages, different sspects of the invention are
defized fo more detail, Fach aspect so defined may be
ccmbined with sy other ssgect or aspects unless clearly
inww&mm[nwdmhwhmm
ummmwmlmummmhmhmdnﬂﬂm
mqhmwﬁmmuummw
sbeantEgaTus.

Lh]m:mumldiﬂammmﬂ:mwd
HuergEn o muhmﬂm&:mmt;m:
mww_umhlhmmuﬁﬁh
relates and of which the rw'scal forms part.

Alﬂhmmmdhﬂmmtﬂmm:dp

fmvenlian provides cogapounds of Formala, (la) or
{1k}, or a Meobame, tnnloaner, recemit, mwthlolie, poo-
wmun.h}mmwmﬂmmt

)

)
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Wherads
Ry, By, and B, e eoch indepessdenyy selecter] from the Fst
comprisig —C, alkyl, -halo, aod —CH=CH—CH;
B, wd By are esch independently selecied from the List
compHessg —iH, —CM, sedl —CHzCH-—CN;
R is mebected fioe the list comprising —H, and —NEL B,
B; md B, are sach mdependently seleciod from the st
comprismg —; =i alkyl, and -plemyl; said -pheny]
beiing optanally yobastuted with —CN; or
B and B, taken togetber with the M stom o which they are
attsched form a 5~ or f-membered hetesooycle comprising
froms | 8o 3 besernainme seleciod from 3, 5 and O
X b oslecked froen the lis compnging —WH-—
—RC, alkyl., —O— and
wherein at least ope o B -R; is —CH="H--OH
When deseribing ihe wmnfhmm‘-nm
sorns ueed are B ke comstriiad in scconbicor with the
following definiions, usles & context dicinies athersdse:
The term " wmeumﬂm:m:
refers o filly saverated Bedrocarbos mdicals. (enemily,
alicyl groups of This invention sompriss fom 1 1o & oarbon
atoms. Alloyl groups may be linear or hrandcred and m.r;rhu
whrtiteded #r = ditgded Berein. Wher p subsernpt is-poet
beorvin feflawing & carbon Mo, the subscrpt refee @ e
pumber of carbon atoms that the nasned group ey ooniain.
T, £ gy g etlkyl oheans dnalky’ 66 uia
carban stoem, Examples of alkyl groups are methyl, ediyl,
R et s e b e 4 v
i il iscEner,
wﬂlrﬁﬁlﬂyﬁmﬂuﬁﬂlhﬂ branched, o cyclic
alkyl grougs with betweea 1 and 6 Garbon stoms, and s
imchides muetiiyl, eyl n-propyl, i-peopyd, botyl sed i
weomerd (5g ebutyl, i-betyl and 1-butyl]; pﬂnl:.rlmih
tsomer s, baocyl aned #8 isciners, eyslopenlyd, and eyclebenyl,
The tenms “hoterocyele” & used hersin by 0 58 PHirl
of sadtber growp reler bo nog-aromalis, - flly sshirted or
pariially Tsntemed oyclic groups (for exampla, 3 v 6
b lpered MO, i P B R, ¢ ek O bt Bne
betervatomn in ol kel ong carbon an-conlaining rigg,
Bar? L ke thehed s group conlainkag s b o om
may have 1,2, 3 or 4 hetercatoms. gelecied from nitrogen
#oms; cxygen stoms aedior sulfur atoms. Ap opiionally
nbmw:d beierccyelie mefers o heterooyclic having
optsanally ofe or more substitsssts (for ccmaphe | 10 4
substinests, or for example 1, 2,3 or d), eolociod from ihoso
defined abowe T substiteted alky],
Exemplary Beerocvelie groups melods piperidingl, aze-
tidinyl, imidsobnyl, midazolidingd, isoxneding], oxmmno-

L%

a6

30

L5

b

ladimyl, Smsmmentidioyl, thanadidingl, olhkeodidinyl, plper
idyl, suecinimidyl, 3f-iedolyl, lscbndodingl, chromenyd,
tsochnamungd, sasthenyl, 2H-pyroulyl, -pyrmalinyl, 2-pyr-
roliyl, 3pymoliyl, pyweolidioyl, 4H-quisolicoyl, daH-
-::u-hn::-ury:l. Quperipipersdingd, pupﬂ-.-'ln;.?. Isenppapaninyl,
2-pymamilinyl, Spyrazolingt, pyranyl, diboydoo-2E-prrang],
atl-pyranyl, 3 d-dihyden- 2H-pyranyl, phitelstnyl, oxets-
oyl thistanyl, I-ticaalanyd, 1 3-choxang, 2.5-dicxinaidaza-
lidanyl, XEA-piperidonyl, 2-oxopipendinyl  2<mopye-
rmolodinyl, Z-owonmepinyl. indolingl, tetrahydropyramy],

wedrabndrofurmnyl, tetmehydrothieny], tetrahydmguiraliogd,
setrabvdroisoquinalingl, thiamcmphalingl, thiomarpheding
sul faxiche, thivenorphwaling] sulfone, 1 3 -dicwalanyd, 1 4-0x-
athisnyl, T4-dithismyl, 1,3,5-wosanyl, 6H-1,2,5-thisding-
myl, 281- 1,5, 2dilhdmanyl, TH-cmocingd, 1H-prrmoliday], vt-
mbhydee-1 0 -doxcthienyl,  M-formylpiperazioyl  and
mxrphodingd; in pariculsr piperidingl, momplaliny], o

. i

The term "Fake™s b o @™ a5 a'grorn or part of » groes
i.!cgmﬂ:it- for fAuone, chksco, brado, or jodoy a5 well as any
igElahle i tharoof,

Whenever the formn Ysubstihited™ is weed in the prescnt
invention, it i mesat o dndicate that oae or more bydrgens
on the atom indicated in the expression using “substited™
is reploped with o selection from ihe indicsted -group,
provided that the indicated atom's sonmal valency i oot

m“ﬁﬂ“

Where groups may be-pptionally substimed, such grougs
sy e ubstinited oo o mone, and preferably ance, twice
o TR Sﬁummyhmhddﬁum.ﬁnudﬁd.
nhove far sabsiituted alloyl

Az mmed hereln the tormis such 28 Salkyl, eyl or
eychoalioyl, each beisg optiossly substituted with™ or “alicyt,
&ryl, or- opticoally subsisnted with™ refers 1o
aptirnally sobstinebed alkyl, optionally sebitmesed aryl and

ﬂpbnﬂﬂ}'ﬂ*l‘t;‘hj‘ﬂlt}l -
hbor= genceally, *mmm i b gl o the
iﬂﬂﬂipﬁﬁﬂm%mpﬂmdruhh:mmudﬂ
in the Form of different isceners mndior tawtossers, incloding
but oot Bmited to geometier? 110 L., e ensational iso-
mers, B2-lomens, slereochinical isomuers (0. enantiomers
and disneeniaomen) and tmens that cormespand to e
prosenes of the sme substiluents on differcst positons of
tha fings présent in the compoussds of the Evesiion, Al such
posiible isceneri, imdomers and mivuns  theeeol e
inchuded witkin the seope of the invention

Whesstrver miesd i tive pecsem tvvontion the Semm *com-
mnﬁhﬁ invenlion” or o similie ermo i mewnt

the eompounds of genens! Formudn | nnd any peb-

growup thereod. This temm alsa refers 1o the coatipounds as
providh-] im Exnmpdes 1, their dervriver Hmﬂmdﬂ.
salvntos, v, o et o FORNE, el dchre,
taugamirke Farmy, aplical isomrs, anabogues, pro-ags,
PP il mctbolios, swel' . O W quabem® L Lungen
lmlﬂammﬂﬂﬂdvhuﬂwﬂmhmmﬂ
I codprite compounds wheosin one or seveal nithogim
plops are cobdized o the so-called Mamids

As nidd [ the specification s the appandal claims, the
singilar forms "a", “n0", and "™ joelude plucal referonis
unbess the context charly dicimes olbbowize By way of
ewasnphe, "8 couspatind" s o06 cosnpoved or clore Ukin
i Goempaund.
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T
The terms destrbid above ad olbers ceed in he specl-
fietion are well anderstosd b those il st
The prestml invention fisther provides compounds of
Fommla (in) or (b}, or & Meniisonser, sdmern, moemic,
meinbolibe, tep- or predreg, sall hydraste, Beoaide form. or
walvake thena,

b
0
&

S
L

&

Whensin one or meeer ~7 (e following mpplier:
Ry, Ry, and R, ere each independently selected from the Jat
mmﬂw—t,,‘dm-ihun and —CH=CH—CH:
B, ant iwen e wpietlly sebeciod from the 150

mmp.:i!hg.—lf —iCM, aod O H =N
R b sebected from the lisl comprising —H, and —NELR,;
B, and Ry are esch Edependently seleeted from ihe list
comprising —H, —C, alkyl, and -phenyl; said -phaeay]

betng optonally sabsituted with —CN; or
R and By takes togother with the N mom to which they are
atngched forin @ - o S-memberad Conprisiag

from 1 0 3 bitervatoms sclocted from N, S and O
X B slecsd Bom the Bsl comprisisg  —-ME-—

G, _salkydy —0— and
wﬁr-ﬂihﬁ#nmﬁ,-&ih—ﬁ-l‘:ljl-]—m

In o ps ialer embos o, ke o e aavealsan g e
'«'H-anmpmmd: ﬂifhwwhh‘{h}mﬂhl,n:u serroisamar.
.. 1 " e pro- oF prod= . i Bgednae
M-eaicle forn, of solvate teread,
wherein

Ry s By ore eschi independently selected from the i
mp:ﬁ:«a ﬂ.,lﬂm.mi-hﬁu

R, ix —OCH=—0H-—CH
H.Hdmﬁﬁhndmﬂenm-mwmdmmlhalh
somprisng ——H, #od —CH;

Ry is sedected from i liet compeising —H, ond MR, Ry

8
By e By ore eoch ||:|-d-|.|:lu.|u.l-|,.|1|]:.- aclochxl from. e s
comgprising. —I, —C alkyl, aod «phenyd; said -phonyt
being aptianally suhtli!ul.r:d with —CH: e

Ry amd By 1aken willy the ¥ atom in wiich they ane

5 uuncl-.ur.'lmI mmmm hﬁm;ﬂhmrr:?ﬂmﬂ.
fruen | o 3 hetensatoims selected frem N, 5 und O
the- I8l comprising  —MH=—,

Exemplary compaunds and resction schemes for gyncha.
g of campounds soceeding ta ikis embodiment are detailed
i el .

In nnother parteu b cmbodimont, the proseat isvention
provides compounds of Pormula ([2) or (Ib), or 3 stereci-
sHIET, teoloener, racemis, metsbolite, pro- or predrog, salt;
Il:ﬁdlﬂu.. Weoxide farm, or salvate thereaf,

R.,H.,,udﬂ,mn:h Iy selecied foem e Jin
comprising —L; _calkyl, <halo, el —CR=aCH—CHN;

B, and hmm‘uuﬂfﬁnﬂﬂﬁrmmhlu
coF prisit | == apel =T

B, is MR E,;

Ry =i Fg ore cach indepembently sefociod from e st
comprising ~—il, —C,_galkyl, and -phenyl; snid -phenyl
being optsonally substinsed wak —CHN; ee

R &nd By vaken sogether with tee M atom to which they are
#ntached faren 2 3= or G-meamtered heterocyoke comprising
from | o 3 Eeterniioms selocted from N, 5 nod O

Ki:ﬂchﬂﬁmﬁ:ﬂﬂm#ﬁg—ﬂ[ﬂw.
— N Ry, —O—; and

wherein ot lez=l ape or B -Il:_,_-e el T =iTH

kL]

Independentie teletted f the Tist
mmﬁm;—li—cb.um-ﬂvﬂmi;nﬂ-ml

3

being cotivaally substinsted with —CH; or
* iy Thy saien topether widh ths W=t 0 03000 (e ape
attoched form a 5= or G-mnembered i:

1 Eeterocychs

xmmzmdwmw.smq:

i . selericd cotigrisiog. —HH—,
—NE,galkyl, —O—

lna parthnlnr embodiment, the preseat ineention
provides composrcds of Fanmuby (Ta) or (Ih), or a shepvoi-
m.mm.mﬂmmﬂm o prednig. =lt,
hﬂum-ﬂmhmm“mmtmr

£ selecied from & list

Ry mmd Ty nre-opsh indepondonily sebocted Broey the Bist
comprising  Housd O, galloel]

Xis Moo (e Jisd congprisioy, — WH - and O

T yed o furtker intoresting eenbodicnent, the present buven-
thin provides o comgpound seeomding b Fansmle (la) o (I8
of 0 Sonenisomer, laulognern, e, , pfe- Or
pradrop, sail, hydrste, M-oxide form, o salvate theooaf,
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wherein
ez o meores o -1 s —CIE=CH—CM sch a2
Ry 15 —CH=CH—CW, v By b —CH=CH~CN, or B,
g —CH=CUH—CH, ar i, s —CH=CH-—CHN, ar 5
it e CH=CH—{M; ar
Ry ond B, are —CH=CH—CH, ar R, and B, ore
—CH="H—CH, or B, and B, nre —CH=CH—CH
The other B =Ry By, By By, aoel X are os defined hesein

The cospennds of the preseat investion cen be prepered
socording 1o the resction sclwemes provided in the exsmples
hereinafier, but those skilled i the art will-appreciare that
T dre onldy illeimiive for ibe ioventSon und that e
compotds of this invention can be prepared by any of
severd standand symibetic processes commonty used by
thost #killed in the art of crganic chemistry.

This fnvention further provides a phammaceutical compi-
ﬁmm:wﬂmn this inventicn,
saitable for use os a bumn or veleripary medicine.

"o mope, fhii doestlos proader aoea - o or
compagition scconding to this investion for use as & medi-
cine,

Ths inwestioa alsa provides » sampousd or compositian
according o this invention for mmpmmﬂw
trestment of HIY mfections in & subject in seed tureel

In & particular sspect thiz ioventon provides the nse of &
coeenperand of eomposibion acoonding o this investios 48 4
san-nuclecside reverse tmnscriptace loldbitor

Finally, (bis isvestion provides a method far the peeven-
tion andior treatment of HIV infections; said mothod com-
prifing, administerieg to 8 sabjesi in boed thercol a cony-
pound of compoition scconding 1o Bhis invention,

METHOD OF TREATMENT

Compoueds of fonmuls (Ja) and (Tb) & stereoisomer,
tautamer, meemb, melehalie, pro- ar predisg, s, hydmie,
M-omide frm, o salvate thereof, sme iohibiloes of pon-
ailegsile roverse tanscriptise - inhibdior sed are thes
believed to be of potestial e in the prevention andior
treatmoenr of HIV afeciions. The methods of the pregent
anveon ean he wiloeed 5 - vanety of seftings, icthadicg
Tor emamiple. in selactinp the opaima) tresiment course for-a
patiend, i predecting the Hielihood of fucorss when frealing
an andividued prei 47 Gl o il trediment negimen; o
disessing dizease progression, in moenBoring oestment off-
cay, in determining progoosis for individus] patients sod in
sssessing peedisposition of an ndividual 1o beedil fom a
particalar themapy,

Far pharsaesutieal use, the compounds of the Eveation
gy be e s a Grow acid or base, mdioe In the foem of &
pharmsceutically scceptable ackd-sddition andfor Bagu-ad.
dition salt {o.g obasined wilh son-loxic oeganic or inceanic
ooid or base], im the foem of o hydrse, solvite sndiar
complex, sndicr in the foom or & pro-diug or pre-drug, such
& g eer Ak et heean and ue'ers oliredes stated, the
weads e o chodis ooy combiEOt b e italy De
formed by » compound of this vention with o sailsble
inorganic & . e bydret o organic salvont, such
bant nod limited fo aloahols, kedones, esrers and e Jike, Soch
salis, bydmies, solvates, eic. and the ratior thereal will
b clear o tise skilled peron; referemeo is [or nsinnoe mede
mmuh.hﬂem.mhmm.dﬁﬂﬂhullﬂ.hl. o,
6,372,778, LIS, Pat, Mo, 6,360,006, LLE. sl Ko, 6,368,087
and 118 Paa. Mo, §,572,731.

The pharmsceuially aceptable salis of he compounds
sccanding 1o fhe inveaticn e i dhe fapnoof alere,

40 imjecting 0F IATFEveRGEE

yieryipy
Ty Inehocsag, ile -
* [t g

10
oil-malubky, or dispersitle produets, include il conventional
non-lexie galls or the guaternary ammoniem selts which pre
farmed, B T jr.:u'E,-:in: qF -m:ﬁﬂl'l]# woids or Bases,
Bxamiples of sach scid midalian salts inchide acefale, ndi-

 paco, ohelmne, nspartse, bonanate, benzencsslfnamp. bisul-

Tk, bantyeute, citrte, camphorte, camphorsullfonate, eyelo-
pﬂw? dig;;muw. dedecysoifate,
ethnm le, fumante, glecchepanoate, glycerophos-
phaie, hemisulfste, heptanoate, hexanoate, kydrochlodde,

1o Eyelrobromide, hydmindide, Z-hydrmxpetbanesylfonste, -

te, muleoty; methutwsulfonate, 2-anphibaline-sullonss,
micolinate, oralsie, palmeate, pectinate, porsuifate, J.pho-

15 imclude ammonium s2hs, alkali metal salts sich as sodiam

end poiessium salis, sikaline esfth medal salfe such as
caicium and magessium salis. snfts with coganic beses mich
a2 dicyciohesybimine salts, MN-methyl-Peglucamane, and
selts with aming scids such az argindne, hysine, and o fonth.

20 Tn pMition, the hisic Erapo1 i ning greapc may be

gradtemized with such aigenis o Jower alkyl halides, such a¢
mectlryl, eihyd, propyl, and butyl chiogide, bromides aod
indides; dialioyl swlfes like dieneihyl, diedhyd, dibetyl; and
diamy] sulfates, long chain hakides such as decyl, ey,

25 eyristyl ond gleary] chiorides, bromdes and jodides, amalkyl

halides like Bensyd and phenethyl-bromides and athers.
Chbeer phanooceaizeally pecepiable 2alts inehsle the sulfate
salt ethapclsie sad subfam sals.

Generally, for pharmacentical use, the comspoasds of the

3 Eeventions may be fommeulated 85 a pharmacmutics] prepars-

thon o phantsccutical composition compeising ot least ome
campound of ke inventios snd at et ane phonnacentically
socepinhle cartier, ditsent ar excipiont andior adjrvang, and
cptictilly one or mape firther phammacestically active com-

35 peands.

By meany of son-limiting examples, such 8 farmstaion
may bE m oo fomn sufishle for aegl ani i for
intravagans] sdmicistration, for parecteral admisistmtion
{sach as by iptravesois, Etmmescolar or subsutineoss
abalai; b o kin s, Y4 Mgl by s Spparion,

a a1 n 10,
Mlj:dlﬁ'}r" ruitable pdmipbiration foorg—whichk ro b
sotid, semdi-solid of liguaid, o the r
ik e i ﬂ:p:ndhgﬁ £ mamer o

AE " el sb ue in the 3 il LA

clear o the skilled o; Is mgain made bo for
instence LLE Pat, Moo 373718, LIS, Par. Mo, 6,365,086,
LS. Put. No. 6,369,087 and U5, Pst, Mo, 5.372.753, i well
as g0 the stagclird bandbookes, such ae the lmbest editan of

5o Remingion's Phamnscentdcad Scicnoes,

Sonwe proferred, bl aos-linsdting examples of such -
wiginil suppoaibarios '-;Tn-] m,p, tabdots, II;;. pn-.::
bazenges, sncbets, eachots, elixisy, e ;

54 mmwmmmmm

~ml Waird gelnti eprides, suppositories, ey~ drops, sterile
ol SO B v ari it AF irurchars f o’ 25 s
unlly. eodorstivoled prioe o ueed R admdnstention as s
salus anc’ T moudinecons sdminiees 5 Leh e

& Torwmlnied wish curriers, excipiensa, and dhsests that ape

walinble por e for guch such s bac

iloxirie, R, sarhitol, mannfod, s, gun m%.
cabibumn phosphalo, alginates, trogromsth, gelotu, cubeiwn
silical, microcrysalling oolbdog, po rrolidane,

iy berizoates, ke, magisiuns
stonrale, wlible ol vegenbds ofls M‘uimht:'ﬂ ails or
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suitable mixiures thensof. The forwlkations ey opticonlly
coarain atber phamiscentieally active snbstamces {which
mary ar ey ped bead 10w synogistic elfeet with the com-
povmids of e fvention) and other substances that are
commonly wed i phommacedticnl Rirmulwdons, such ns
Iib-jeating agewls, wening agents, eombsiivieg o suspend-
g agesls, duspering agent, dis ntx, hulking ngends,
fillers, preserving agenls, ug
npeots, Mow reguloors, tehsose sgenis, ele. The covnpost-
Gioks iy also ke fommulated o as o provide raphd, sw-
taincd or delayed el of the sctive mmpo'ﬂi} cog- 18
exined therein, for exaniple wing 1?@“ ar }u'q'uphigf
pobyrcic matrices bascd on narora) gels or synthelic

mers. T oder o Eﬂmﬂwmﬂﬂﬁmdhﬂhq ﬂhﬁu;r

of the compannds of a pharmaceulicsl compasition aceand-
g Aot iswientioes, it can be advandigeots 1o empioy o=, fl- 13
(] ing or their darivatives. An interustiog way of
formiating the coenpounds in combiation with a gyeko-
dexirin or & derivative thereof hos heen described in EP-A-

12
Tupther tresment regineen may be delemyined by the e
tﬁnk'ﬂdg;ﬂlﬁﬂilﬂ_ﬂﬂ factors such as the nge, gmi:rﬂﬁ
el ition of the paticet ond the ature zod severity
of the diseaselsymploms 1o be treated. Reference & again
macde o U125 Pt G AT, TS, Par, Ma, éjﬁ?ﬁﬁi.

¥ UF, Pal Mo, 6,369,087 acd 115, o, Ma, 6,372,733 and the

fariker prior ast meatkoned above, as woll 52 w0 the staedand
hondbooks, suels og the lmest edition of Remdmgion's Prar-
i pecondunoe with e melbol of Ibe presest [mvenlian,
eaid pharmecesticnl composition can be administensd sepa-
miely ol differcnt dimes doring the course of therapy or
ly in divided or single combination forms, The

presend imvention is therofore (o be anderstood gz embracing
all puch reginies of sinulisneous or alteratag resumesl
mﬂn pern “administering™ is 10 be intempreted accand-
For an oral sdminisemion fomm, the compositions of (b
preseat inverstion a0 be mired with saitable additives, such
&5 encipients, stabilizers, of iner diluents, and beought by

mﬁw;"‘; comprising an effoctive mrmﬂ: means of the costamary methods o the nuitahle adminis-
of 3 comipatuel sccoiding 16 the invenlion wilh & phnmp- 40 S, s a5 bl st e e apales,
ceutically moceptable irL gquenns, dicoholic, or aily selutians. Exsmples of spitahie

In sdditior, oo-salvests such at alcobols may improve the  inert carriers are gum ambsc, magnesia, Magaesiim carbon-
solubility andior e sability: of the [n the %, potsssiam phosphate, lactase, ghecoss, or starch,
preparifion of e, nddition of mMsofthe particular coma starch. In this case, (B proparaiis. can be

of thes ievention cas be mare mitshle dueto their 32 carried oul both os dry and os mais! grasdes. Suitable cily

MEM“[‘E -Ih{}:pn:!mud' enow

& prepantions. may in o mArnhEr T per
s, which usually iovolves mixing @ lesl oo compound
ing to the mmvention with the oee oF more plamea-
ceatically sccepiahle cammiers, and, if desired, in combination 1

wilh olber ichl sctive compoiands, when o0~
under aseptic conditions.” Relomes i again mads o
ﬁmmuﬂ,m.-u& P, B 6,350 1LE. Pm,
Mo, § 360,087 snd 1.5, Pat. Wo. 6,372,733 and Use further
ait peentoned abine, & well a2 w0 the standand
1 such a= the lwiest edition of Remington™s Fhae-
maceutical Scicoces. .
The ical preparations. of the iEvention are
in & umil form, and m.{q;.h szilahly

for example in g blister, vial, boinle, sschet,
ufiqlq}-n'lhumhuﬂ:- iingle-dose or mulfi-dode 4

hﬂkrnrmnuhwtﬂi:hmrhpqquijwqm-

coatFning arodoe | .

S5k o mtrtienis for e, Ciaral pich o

will contaig between | and 1000 my, sod usually between 5
amd £ gn - of the ol leasl oo ek i the SneimEion, g
e about 10, 25, 30, 100, 200, 30 or S mg per usil

dosage.

The cup be siminisiered by o varely of roules
inchuding the intrmvaginal, aml, rectal, ocule, transdermal,
sghcuinneous, AMmEvenous, inmmuscela or  intmoassl
poutes, mainly on the specific prepamtion used ¥

mum‘mwhwww.ﬂdmnﬂ
and intravenous administration wsually being prefiorred, The
at beast one compousd of the invention Wil ¥ he
ndmindscered. in am “offcctive smowni”, by 15 means
amy amount of a compeand of Famuls or any subprowp 53
that, upos eaitahle sdmisistatan, is salicieol 1o
- B S R R yllmc = AT
indavidhnsl to which it is adminkssensd. Uioslly, dependieg oo
the condion io b remventod o 1eets] and the routs of
sdminisraton, sucn oo effective amound will vsiaily bo
herween 001 30 1000 mg per Klogrm bedy welght day of
mp-'m:pud-};mmunmhnwnmﬂ.!mdﬂﬂn‘;t
wieh ps behween 1 ond 250 my. for exsmple sboul 5, 10,

501, 100, 150, mmiﬂmwiﬂﬁmhﬂmﬂ"

ol the paitaent per day, which may ke aen &l

ity ] aver ond or more dally dosos, or eseen 6
fialiy continotsly, &g, vsing o drip iafion. Tho sreounle)
0 bt sdmisisierpd, (e poue of odoinksiratlon asd

i |

excipients of solvents nee vegetable or ansmal ofls, such as
sunflower ol or aod biver cil. Saiiable soivents For aqooous
or aleoholic sohations are waler, éthanol, sugar sointians, o
mixtures !, Palyethylens gheols and polvpropylons
ghyenls are abn usefil as fisther suxilzaries for other admin-
isdration frms, As inumediate releage tabbene, thede Goamp-
sitioes may costain microcrysialline celluloss, dicalciam
phaphate, sterch, magnesism stearste and lactose andioe
ather excipients, binders, extenders, disintegrants, diloents
and Fohricaots knewn in the art. In preforred embodimeits,
the compousds and compoistions of the nveatson are ored
orally or parenterally. .

The invention will now be ilostrsted by mesns of the
fulkowing synibetic and blological exnmples, which dao sot
fimat 1he scope of the invmtion in amy way.

ED0 A AT i

Example |
Gpecific Examples of Compounds According 8 the
Iovention

KX
A,
A

¥
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TABLE |
Ced K K L Fy By By X
TI Me Me —LH=CH-CH IR CN H §H, (M
T2 M Me =i dleli—IN (5 i H BH, LT
T3 e Me —CH==CH-CM(Z) €N H M, HH
Td Me M - ER CE B HHMe Ki
TH Mo Me —CI=CII-CH (B €N H iy MH
T Me Mo —CHeCH--CN 08 N R HHIPe wil
7 Me Me —CH=CH— N[BT N H WH
N
TR Me Me —LlleCl-=CH B o8 H
H
T8 Mo Ms —C1l==CH—CH B2 *N A ﬂ wH
T F F ==GHwCH~—SH B8 N B HH; |
Bl Me Me —CH-CH—OH (B CH. B Wiy o
T2 M Me —Lii=Cll—CH (ED €4 H WHMe a
T Mo Me —Clletll-O8 (B2 CH H N, o
T Me Ma —ClleCH-CH BECH H ! )
|
Greoers] Syothets: Sehemes for Compoinds
Belonging 1o Exarphe |
Ry
j; x
g “H %
Kty Tomans, A
6 = W
T oksk-p- bl AT
beycuee il Fase, Batad,
TakioaWiear [10/8), 0.
[l ]
N | i
""‘H‘H"“"ﬂ""n _\ij
.4 g Ay
il

.= WELD

1

I WH %P0,

OEr® o ar

Primary &r Secasd iy
wminee, i, 11O

K= N, O

K=, O
R4 = wmuico, miwt arisd

il CHON, PUCIASY,
Ry Coliples, 1P
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(3.1 2,22 mamiol } aml 4-bromso-2 6-dimethylaniline (8 g, 20
Gcteene 3 orsers puzal} and allowed 10 dir 8 scam lemperntwre for 48 b,
Sufvenis were eveporuled ool waler wes aldal, eximeled

with BiOAe (3=75 mL), orpanke lmvers were washed with

¥ MnHCDy, brite ard weater, dried and reaported to give dark

H M brown povwder {55 B 7O I MME (DMS0-d,. 400
= Pty & 105 (g THD, 736 (e 2HD .06 (g 6H) M3 (ESD)

n,J%ﬂ,—!\“ KTy, Ekacs, if e 349 EH'I'HF‘

MHz HEY

§O0" G- o FHPEA, Dioxese,
T E—————
.m/l% Frimary or Secoadurs hr ol
L arriren, Dizonr, 1307 .

aae
*.HQ'

R Y
Br
12
[ o
1
i CHpE=CHON, Bl
Byg= w4 F i cing ¥ ,E; oot B
N i bt
Pxample .
Synihoss of Target Campotind T1
{4-Bromo-2, &-dimethriphenyl -4 -dichfore-1 3,5
o tekais-2-umine (11)

a¥
11

To- o bomcgencss sofation of 24,6-trichlepo-] 3 5-traz-
e (1.7 . 20 st s oucane (50 wal.) wis acded K400,
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apfivoed evemighl, Removnd of sobvenl unel parifiestion by calumn
chromnlography using 60 ER0Ac in hexanes aflorded whits
powder (1.5 g, T3%) 'H NMR (MeOD, 400 M=) § 5.00
{be's, TH), 7,63 (br s, 2H), 742734 {m, 3H), 2.24 (s, 6H);

i S MS /SIS oz 411 [M+H]"; LO-MS (204 s} €, 17:0 min,
fl\ 100%
/L J\ 4-(d-amsioo-6-44-{2-cysnovingl)-2,6-dimethylphe-
A nylsanioa)e,3,5-trinzins2ylamipa)bensoaitrile (13

- Amsixtars ol 13 00.3 g, 0.75 menod}, scryloniteide (0.5 ml,

7.5 meandl, PA[OMe), (0,004 g 015 mmal), BN (0.3 mi,

1.5 manol) and hi-o-lolyiphoephine (023 g, OO mmol) in

5 Gy pcetanitrile (30 mL) was stireedd in @ proessane ube &t

120% . pverpdphe, The resction mictupe wes fihered and

concentrated. Water was sdded and the mixture was

extrected with CHCY,, The combined drganic layers wern

£H dried over NS0, andl concentrated. Purification af (he

2 Eidue by colume shecantogres Wy - il 7 J008a E0Ac in

Tl teanes afloaded whiee amsorphous powder (006 g, 20%),

=Tt *H NMR (MO, 400 MHz) & 7.96-7.31 {m, 7H), 6.18 and.

J62 [d, J=56.7 He (E) and &, J=F20 Hz (T}, 1H]), 229 (br

s, 6H), M5 (EST) miz 383 [MH]"; LC-MS (214 am) 1,

A-{{4-{{4-beramo-2 f-damethy Ipbeay | lamina)-6- 35 15.4-158 imia, 100%
chlaro-1,3,5-trinzin-2 -yilaminobenmmaitrile (12) A
mgpie .

To s solution of 1 (348 g, 10 momal) in doxene {25 mL)
was pdded [NIPFEA (1,75 ml, 10 mmel) and £-aspinceene- Smb:nuf’hmﬂmmﬂlﬂﬁﬁm

mitrile (118 g 10 mmol) aed allowed wo stir st 120° C, for

L IQ” L

r% gir./ufi

3 Ez= T!'-"HJ ?

24 h. Concentration of the resction mixiure and exiraczlon, 3% T1 is a mixture of E and % izomers in the mio 300
wirh EtCRAE 1] wed by brlre = wehivg alforded dark brown— (VZ=TS05, S ercritical Fiuid Checn g.opiooky (FFC)
powder. Funficetion oy colums chros., sy Ll nF hats Lown 96l 16 Sty st Eistioirs T2 (E lsoee, ) and T3
Eﬂ}.umhmmtd]lﬂlhmnmﬂlﬁ (£ Bsomac) frem Tl {mixtee of B and Z).

SIRE 1T (MeOD, n,w}mh?&?ﬁg." J.‘:ﬂ*

2.21 {3, SH), M (ESIT) miz £31 [M+H]"; LC-MS (214 nm B deandlno-6-(8-{2-cv

L Shaayinno) 1.1?{ mﬁm}tm

H{mﬁ-{fﬂ-wmwm
- I Lm,
amina)-1,3 5-1razin-2-ylamino Jbeazoni g 1L NMR (MeOD, 400 ME) & B0 (br 5, 1), 7.43-7.39

wai dEssoived i 26 NHA-POH  (m, GH), 6,220 P=1625 B, TH), 20406, 6H): MS (ESD a2

mmmal
D 5 ) 383 [MsH]" LO-ME (214 nm) 1, 15.2 mis, 958

{125 mb} in o pressans fube and ablowed 1o gtir o 1007 C,
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()l G-{d-{ T-cyanovingT) -2 S-dimetliyl- NME (W00, 400 Miz) & 765 (br 5, 2H), 743-7.29 (m,
phezylansinei-l 3, 5-riain-2-vlaninnlbenzonding A, 334 (3, 3H) 2.24 {3, HY (ES in'e 425 [M+H]
W A-{f4-{r4-broane= 2 5 -dineethyiphenyambino)-G-{dism-
" MR (MeOD, 400 MHz) 3 5.0 (be s, 1H), 7.66-7.29 3 aning-1,3,3-trinzin-1yaminolberzorite
m, mp-ay,mu. 3=11,9 Hz, 1H), 2.31 (5, SHY, M5 (EST) il (1
383 [MeH]": LO-MS (214 o) t, 148 min, 960% A o o 204 680
in :bm::ua aod 12 ;hggpr#dumﬂmjlu & Hﬂm
Exacaple 4 Yield: 73%

" Fa s misgassge i 115
. v, 1H), £ £ %, ZHk 14
Synibesis of Tarpe! Compounds T4-T6 ,ﬂ‘tﬁ.almtpﬂﬂiﬂ (b= 8, 6H); M5 (BST) mfz 439
<Fil

A-{[4{(4-beomo- 1 f-dimethyipheayDaming)-6-
(ecbylamicdl-l3 Snadin-ylpmueofatonimale - 18 goftd-{d-hromo-26-dicsethyipheny s no}-6-(-
{14) mmp1mm.:i;;:¢lh&u]hmmhdh

(R}

Toos solution of 12 (0,84 g, 2 mmal) in diecame (25 miL}
wank sddisd DIPEA (LG8 mi. 4 mnsol) sod 20 CHMNH, m Thet showe coipousd was prepesed from propan- Zamineg
dinxe e 07 L 4 oee Sead allesed Svoglicat A G D w2 owing dk |:l"'.1!|:l'|.lt.l:i.1:|"!l' 1=
24 b, Concemirstion of the reaction mixiupe and exirsction Yighd: &4t
with ExOAc fillowed by brine washing afforded dark hrown TH MM (e, 00 BEHEY S 7,71 (br s, 2H), 749759
poveder. Pust fication by column chromatogeaphy osing 300 (m, £HD, 4.2 (5, THY, 23 (be's, 333, 133 {5, 6FH); M5 (EST)
ErAs im hevaees sfforded white powder (0065 g, TH8Y 'H mdfx 453 [MeH]*

CHymmCHTH, Fdifiheln,
- bl ikt plestegbine,
N, D, ,.L o By CHy T B30 ,L“
1 R
B
H

,Crm CHlymCHEN, MDA, iu
12 MFWE




US 0,650,348 B2
1 22

=cantlsned

0 AT
Y .
};“ﬁ-m l,(j:ﬁ,j\_ g o A 'L-.

. o

By
b
Ta
[BE = ]
Ao A-( (A= 2-cymmovinglr-2 S-dimethylphenyd) Exaniple 5
ncinoG-(rethy tamina 1 3, 5 trisvin-2-y [aming)
benzomitrile (T4) 2 Swohesis of Target Compounds TT-T9
The above comprend was prepared from 14 wmg the 4 )
A 4448 -broms-2 S-dimetbyl phesy aming)-5-(pip-
prodban: ssmbbar @ T ariin 1 111 35 ariasine T yDminoenzooit e

Wield: 109 i
IH NME (Me0D, 300 MHz) § 768736 (m, TH), 622 c
and 565 [d, J~16.7T Hz(E) and 4, J=18 .9 Hr {10y, 1H1]; 285 The shove compound was peepared from piperidios aad
(b &, 3ED), 2.9 (x, 66T MS (EST) iz 397 [MaH LO-MS. 12 wsing the proceduine similir o 19
{214 nem) v, 16.3 min, 10094 ., el an
M5 (ESD mds 47 [M+H]*

A-({4-{4-{2-cyanoviny -2 6-dimehylpheny])

“}a{ﬁmummﬂawml o A8 bromesd, b dimethy Ipbeny! enine - 6-moe-
bengoaitrile (T5) phalino 1,3, S-triazin-J-s Taminojbenronitrile (I5)
The shove compound was prepared from 15 ssing (e The shave i
o compornd was prepared from maorphodine and

pevcedure similar o T1 P =sir, the procedure similar o 14

Yock 13% T ofiekd 62%

'H NMR (MeOD, 400 MHz) 5 744-7.10 {m, TH), 6.21 H MIMER TS 00, 400 MEz) & 9,60 (Be s, 1H), 856 (be
and 5.63 [4, J=16.7 Hz (E) and 4, 3=12.1 Hx (Z), IH], 3.2 s, 1H}, 7.9 (g, 1H), 769 (br s, 2H), 7,50 (hes, LH), 733 (be

(e 4, GH), 229 (s, GH), MS (ESE) mz STIMSHT"S UPLC o) o o), 3.743.57 (i, 85, 214 {5, 6E% M5 e 451
{214 mem) 1, 4.16 min, 100% = ?Hﬁj:" (o, BH}, 2.14 {5, 6E); M3 (B5T)

A-{{4-({4-{2-cyanaviay])-2 6-dimethyipheyl) a8 A-[{4-{{4-bromo- 2, Gudimmethy Ipbeny | unine) -5 4-

sminn}-f-{isopeopylaming]-1.3.5-triazin -yl Jamino) methplplpe=’ 1ol w1 3. 50°0E Tvllaming then-
(PR 7 g 1) ] s mtriie (1)
fuc wove comeegind war oepeted from Lo .u.m‘rhn
prooedure similar to T1 5 The abave compound wos pregaced froen Lanethylplpem-
Vield: 33% sing snd 13 nsing the: procedurs sigler fo- W
L MM (MeOD, 400 Milz) 8 760738 (m, TH), 631 Vield: 69%

and 5.6 [, J=16.7 Hz () and 4, J=11.9 Ha (Z), IH), 42 . 'H NMR (MeOD, 00 ME) 8 7.9 (br &, 1H) 7.6 (be s,
0o, DHL 2,24 6, 6H), 125 (brs, 6H) M5 (BSH iz 425 2H), ToAT2 (my 3HD, 39 (br w 80} 2.5 (be s, dHy, 23 (e
[haeH] " LO-MS (4 a1 1TE min, 1000 &, M), 2.2 0r B ME (BEL) vz 493 [M-H)-
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¥

R
mw.e-u-m:mﬂ;:‘?-c ;L-ﬁl",\’l
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5
™
(B2 = 4237
4-{{4-({4-( 2-cysnovinyl)-2 6-dimethylpbenyl) = 44{4-({4-(2-cvanovinyT}-2.6-Simeshylphenyl)
s apn ety A 1T -3 T i) e N i ignoline- 1 Guinadoy bt Vi
Besessitrile (TT) zanitrile (TH)
mmwﬂmmmﬁmwmmmm The above compound was prepared frioen B8 using the
procadure siesilar 10 T1 procedre glmiler 10 7]
Yickd: 1256 Yield: 204

1 MR (MeID, 400 MEEE) & T62.736 (m, GH), 619 U MME MDD, 400 My § 7.72-7.41 {m, THL &4
and 5.6 [br s (E) and br s (), 11, 353 (brs, 411}, 2.23 (br &2 and 5,62 [(br a (D) and be & (£], 1H], 3.86-3.5 (m, B10} 2.26
5, 6H), 1.6 (br 5, 6H); MS (ESI) miz 451 [MeH]"; LC-MS {s, 6Hk MS (ESE mis 453 [MH]" LO-MS (21 nmjy, 181
(214 nmsh 1, 194 min, BO% i, 1%
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{4 {4 -{2-cvanoving] -2, 6-dinvetiy I phesy () :
amine}-6-{4 ety tpiperazin. | 1)1 3, S-triagin -2-

sl pominojbermoniiibe (T%)
Whe bvee chmpoand wae prepared froen I usay the *
RN el Ll = 3ty = CHON, PAOAR).
Viekd: 23% ',l.\‘ in-a-ndyiphaspiies,
"H NMR (MeOD, 400 MHz) § 7.75-7.3% (m, TH), £.25 ,Jmﬁ e BUM, dry CHCN, L30" C.

and 5.6 [be's (B) and be s (2), 1H], 3.92 (br 5, 4H), 2.56 (br °
4, 4H), 239 (br &, 3H), 229 (s, 6H); M2 (BSD miz 456
PMEHTY LEC-MS (204 mmd r, 138 eoi, 10079

Example 6 14

Sywibesis of Tazget Compound T10 2 _ N

Ny

Loe ) XA
E/L“ﬁ’ﬁ\u ;,m,mmu.i I :"!\mt
A

i
L X o
F o ]
DIFEA;, Dhosnis, 110
['F 1 ol =8 [P = Siad]
B# &5
fi (4 -bevmo-2, G-difluncopbenyl)-4, 6-dichiom-1,3.5-

Az e (F10)

The abowe compous] wak o, aped: from, 4 -Seomo-2.5-
ud:ﬂmmhnuumgd::ﬂunnhmmhh]i

Yield: 84%
M5 (EST) mfe 357 [MaH]*
& A (-8 bronso-2,6-dilsarmphesy Taming -6~
i chiore-1, 3, Strinzind-yTanvino)benzonitele (111)
“The nbave compound was prepared from 110 using the
procediay sl o 11
j\ so .+ Yhekd: 6%
. i S SR (TS O, 4000 BEERER B 1S O, DHL L0

i 8 i i BOTTA [ i i3 ) EE £36 e[
e
* Sfdaning-B-{{4-brame T Tunmpleest

m’J\&”L\Q
g s nmitra)-1 3 Surlain-2 }'I.:hmlm}bnmﬂniln (2
“Tho pbove cosnpound wos prepared oo T wsing the
procedurs dinilar to I
Yokl BE%
i 1 MME (DRSO, 00 ML) & 0038 {5, I 780 (b
s, IH), 7.58 (br u, 3ED), .31 (br 4, 3E1L 678 (3, 2H1); MS

(1281} ey 419 [M+H]"
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A4 -aamier-G-({d{ 2 cymmning |12, G- Morophe
ayllasnden)- 1,3, S-bringin. 2oyl paing Renponitele

(TEd)
The sbove compound was prepared fren 132 siog ibe
procedure fieibar 1o TN
Yield: 19%

'H MME (MeD, 200 MEz) & 783 {4, 1583 Hz, 2H),

T50-7.54 (. 4H), 7.40-7.32 (m, 1H), 6.36 and 584 4, *°

F=16.6 He (E) and d, J=12.1 Hz (), 1HE, MS (EST miz 391
M LC-MS (214 nm) 8, 150 min, 100%

Example 7

Sywthesis off Turget Compoand T11

j: 0H

M
u/IQk"l‘n s gt
Yeycropen wuiiaie, gD,
Tuhm?:ﬂl.-'-.".'.ﬂl'lh

A

AL
1
k4

DAPEA, Thacosms,
10 G

(4L ]

CEy==CHCH, PrtpAsy,
Dl refyipbasphine,
T, iy CHATH, (18,

15

IEX

?.'l

L

] Wi

i

- : Tii
[z = Tag]

7 Meoecant- 1 fodimeibylphenpoony 4 £ 8 bt g
Strisxine (113)

T u solution ul".l'.l-.ﬁ-whﬂwu-u.swhiﬂd{mg_ 30
mmal} and 24 f-rmelydphenol (603 g, 30 mmol) and
50 petra-n-buiyl ommesiuny hydnogen salfse (01 g, 050
ramol) i 100 mL of fehiens of O, was added slowdy 10
mlL of Nali] {1.2 g 30 mmod) and sllowed bo sic ae 0° .
far 2 hoand then m s for 36 h. BtOue weas
wdbded amd weshed wiid waner, 10%% HCl sind hrice. Bemosal
4 of wabent nffonded white poecler (8.4 g, 800
'Humuwmmmmaw {5 TH) 20153,
LRI o SR TR

d-778 0 L et 2bedimothydph: x Sechborse" T,
Satriazin-2oylnenlnojhenzoniriie (114)

T abone o posms)
s sheibar o 12

Yiold: 65%

FET M (MDD, 400 MUz & R00T.45 (6, SHL 210
(br g, &g ME (S0 ou'e 432 [MeH]*; LOMS (214 wr) ©,
198 ke, 1007

wind preparsd Srom LI using the

L]
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2% 30
4-tu+;um-ﬁ-qmm-1.ﬁ-dimﬂ{mphewﬂ-!.3, Exnmphe £
. o Syrthesiz of tangel compounds T12-TH4
The above conspoucd win prepaned froe 114 using the

i : 4-{{4-{4-bromo-1,6-dimethylphenoxy -6-(m
Wﬁ;;ulu s 3, ! anino)-1,3 ~irimin }mmmpmmmmh mﬁ.l

'Hmdkﬂ}lmdﬁimmiﬂh?ﬁ[hrtﬂﬂ.?ﬂ The eouaponnd peeparcd from 2864 CH
iz, ZH), 737 {br 5, AH), 210 (b 3, 6H); M5 (E50 miz 412 mﬂ]“mm;“mm,mmqm’

[l=lE); LO-BES (214 nan) 4, 23 min, |00 i Tinld: 55%
q'{':lj-:l,l,j-nn:ini L]umim}hcnmmirlh{'ll'pﬂc} g e o)
oy ¥ &4{( +hum~l,5—-imﬂh¢phmwj-ﬁ{tﬂmh;l-
P-(J-I.S.S-muin-il-}'[hn;nnjbmﬂn‘inﬂ]
The above congpound was prepaned fram 115 using e
procedure similar to T1 15 The sbove compound wis prepared from 2M (CH,),NH
aedd: 3% iin dicocane and 184 using the procedurs glmilar to 14

S MR (MeCHD, 400 M) 58 8.0 (br 5, JH), 765 (m, el
AH) TA0 (be 8, ZH), 6.3 and 347 |d, J=16.7 Hr and o, 'H HME (DMSO-E6, 400 ME & 100 {5 1H), 7.78-7.63
3=12.1 Hz, THL 2.2 {be 5, 6HYE, MS (EET) mfs 354 [M+H]Y muH:.?J:mH{r,J-JS{:,SHJ,Sm (% 3HY, 21715, 6HE
[ Mo, Gt L 5 A [ S Lt i BTN ni . [uiHH]

HaNE, (CHpkEH Fiperidion 1
Jl‘m.n;.., e |Jh:.-. . o1 Drakass, 120" c.l

| i
: L, 1
& T E T

CHp==CHCN, POz, E‘Hq-f.'-'lﬂ!i M, [ CHON, Bdifida,
L Lolyiplmophian, B e

ro-tedytpucghing,
B, ey G, L Hg bl vy CHGLK, I-I'P'h- By, Ay SN, LR
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-continied

e o~ pe
DJ%H ﬁ"’ n”'l‘“’u rir“r u)“"u“'l“o

T i | Ti4
B = TIVEN g = T2} (EE = TR

4=({4-{4-bromo-2 F-dimethylphenony ) S-(piperidin. 15 3.86-3.72 (m, 4H), 230 (s, H), 1.73-1.62 (m, GH); M5

1-¥l1-1 3 5-trikin-2 -yl lamino}Eeezonitrile (115) {EST) noz 252 [+ HT; LC-MS (214 nm £, 20,3 min, 100%
The shove compound wos prepared from piperidine and Example 9
114 using the procedure similar o (4 )
Yield: 13% 0 : i
'H MME (DMS0-d6, 400 MHz) & 11 (5, 1), 7.74-7.60 Alernate Synilweiin of Targer Compouad T2
(o, 4FD), A3 (5, ZHD, 2000 (be 5, 2H), 3066 (e s, 2H), 217 : < s e
165153 oy M5 w420 [M+] n Bxagaple ¥ we ropant BaparH ecrnee]
bt e e fram T1 {mixiure of E and £},

H{Hl{lq-mﬁwl}j,s-mlpbﬂmﬂ-ﬁ- e aptimized the synthetic scheme ko get the compound
{methylemmi)-1,3,3- mdqﬂ)-nm;k-mnih T le it ket i maserial (F)-3-{4-amino-
3. 3-dimethylphenyliscryhoaitside o syimhe-
alze the H isomer TL
Thmvnqumdnupquﬂﬁmhﬁndnphu
pevscediane samilar to T1

Yheeld: 2304 £
" NMR (MeOD, 400 1ike) & 7.73-7.30 (2, SHI, 6.1 j\
and 566 (d, T=16.7 Hx (E) and 4, 112, Kz (Z), 1H), 299 & NJ/O,

b, 3HD, 219 (5, SH); S (BRI} mfe 396 [M+H]™ l.ﬂ-"'-ﬁ
crw ) 1 175 min, 10074 100, TRONRE, &
A= 2w ymnovdoy -2, -dimethyiphenoxy -6
(dinetyrlaming)-§ 3, S-triazin-2-y T jmingbeszon|-
trile {T13)
1

The above comgound wag prepared from 117 using, s
ginglar g T1
Wiedd: 32%
UH NME (MO0, 400 MHz) & 7.73-730 (m, TH), 6.23
ond 5067 [d, 1167 He (E)and 4, J=12.1 He (), 1H), 3.25 5
i e HY, 305 (hee 3D, 20T ST MS (PR rir 412

sl c il nig e, §9,] min, « el /L:r \llﬁ/
A 2ovunovigg T ", Lpsethylph o e L

{piperidin- anu!j}n?rﬂmlaﬂ}nmuuhmm}rrﬂu a0 :I\

“The sbove comgound was prepared from [18 ealng the m"ﬁ"i,.ﬁ?‘"‘
procadisne sinilar 1 T]

ek 27 L

YH R, (MeO, 200 MHz) & 7.67-740 (m, THY 6.21
and 567 (b Fela? He (B) opd o, F=020 He (£). 1HL
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i3 KE
continsed (24 -{ -6 4-{2-cynnovinyT}-2.6-lmethyl-
phenylaming)-1 3. 5-trezin-2-ylaminalbenzaniirile

LN
o =
i $ 120008 & S mmol) was dissalved 1n 2N HEH,/-PrOR 10

! mL) m u peessune tube ond nllowed to stir st 100° L.
5 overight. Removal of solvent and purification by columa
b VRSP B chromatography wsing 20 BI0Ac in hexanes afforded white
J\n e powder (44 g, 53%Y) "H NMR (MeOD, 400 MIT:) § 2.0
" v fbr s, 1H), 7,637 36 (m, GHL 6.22 (d, I=16.5 Hz, 1H), 229
{5, 61 MS (BST)m/ 383 (Mo H]*; LC-MS (214 )L, 154
mim, 100%
Antivieal Assay
Celi .
15 ThedC53-BL coll live, also known as the TEM-B] cell line
(MTH AIDS Research asd Refirence Reagent Progran,
Crermantown, USAY, wes wsed v the evalunlion of anti-
HIV activigy. TZM-bl cells were cultisred in Dulbecen's
b Mindmam Essential eclivm (DMEM) (Lonea) contaiming
B w106 howtactivated TS o " B p o g ap, yoindm? s 5T
C. b a hemidified 5% OOy, 95% air epvironment, Twice a
/(j/ﬁ‘ weck the cells wers treated with 0.25% trypsin-l mM EDTA
(Lonza} foe 10 mimites. The resulting cell sospension was
wasked with an equivalent amoont of TZM-bF metions and
j\ - nubsequedtly seeded in & T75 cultwre Mgk (Groiner Bio-
Cing, Genmany) @ 107 cells in 23 mL sediom.

b TZM-b] Assay
’]%;: The antiviral scaisity of the pewly designed componnds
R, wins measurd by presincubating vén thousend TZ8-bi cells
8 (ot HF eellt'ml. i caltare medim with 30
ppfinl. DEAE dextran) in o 96-well plate for 30 minsies at
3T, 5% 00y in the presenco or absemoe of serial dilutions
of the mespective. compoand, Subsequenity, 300 TCID,, of
HIV-1 Bal was added to ench well snd cultores were
using n Trisisr LE%4] luminonseter (Benhold Teckeologies
GanbH & Co. KG, Bud Wildbad, Germany). Each condition
Ln wag evaiusted in triphicae wells asd in ot Jeast two jode-
s prendent experineaits, The antivieal sctivity of the compound
4 %as expresied 43 the percentage of virl inhibéition companed
T2 the wntreatéd controls and mhsuquuﬂ',rphﬁndlﬂﬂl:
H{m']”ﬁﬁ“ﬂm”m' ﬁm mum: ;;i}i;ﬂwd:;ﬂﬂmhmmﬂ,ﬂ
trile (- anhmmmmﬁiu

axt & podution of 24, 6-trichlons-1.3 5w tazme o 54 g, 10
mﬂ}mw:ﬂﬂmllw]hﬂﬁgﬂt{mmgu ppoks
07 . wss addisd showiy 4-cyaneasilice (1,18 g, 10 mmeal}in .

S0 mL of dicwane and allowed bo stir 22 0 . for 2 hand then mmw"““ﬂ“m I"""-"’“""""h':"'hﬂ m
ummﬂmﬁﬁhsﬂr‘“‘?fﬂm’d“ so. cell prolifeestion aad visbillry, Tha many is based o the
water wis added. The precipitaled materia ttaned, clemvage of the wrnzlium sl WST-1 {#3{4-adophe-
wasshed with water and DOM to get light biewn powder (1.5 ol 2-(4-nitropbeny])-2H-S-tetennilio]- 1, -beomene  diznl-
B S5%4); 'H KMR (DMSO-d,, 400 MEz) 8 115 (5, 1H), Emﬂu}m-mm#nméﬂqm
788 (d, 6.8 Ha. 2H), 7.83 (d, I-68 B, 2H); MS (E31) Bsaredaction is o the glycolytic
ez 267 [MeH]" 35 production of MAINPIH in Therefire, the

P A8 -chdopo=t- - lryasovinydi-2, fedimetl et of formazan dye forme® worwlates disectl 11 the

phq-n-..*'-.uj-lj.s-:d:z;m: peadil s irlle anbor v 2wt ool Lt an be quan.* |

i LR lhnmztnﬂ .‘.;l:ihndl_:..,_wm

Tora sedution of 119 (0,53 g, 2 manel) k= dioxane (30 ml) @ amount of prixiaced Sallowing the sddition af
v dmaylphenyfocepioalie Rydrochide (143 5.2 W] Vi ey d e ot ing
3 Sodimetbylpheayllecrylcaiiils {042 g, 1 Iy dmny, ng b e nsalbcticod
menol) and ailowed o stie # 120° C. for 24 b Concensratian  lasinustions (Roche, Vilvoorde, Bobgum) :
of I rosction mixnse and exiraciion witlh EHwe Tillowod Hriedly, ten teousind TEM-bE colls wero seedod i a
by bring washbng aforded dirk brewn powder (00 g yiold &3 O6-well plate e cultured for 3 iy b pressnicn of 5
quantitative}. This powder wos used direcily in mexn step sovial diution of conspotind, Afler ¥ 48 b exposure, Cel
without further purification. o it Rusgont, WST-1, was sddoct nnd shorhinon ot
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35

450 nm wis quastifled sfler 90 min wiog o i il
render {E‘mﬂ?d. Tekio, Jnpan) Fach m-up:?qﬁ w::ﬂw
ml]u:ur:p!mw-:lhuuﬂilmjmﬂ.lmlhdﬂ:m‘m
experiments. The pevcentage cell visbility, companed o
trdteated coitrols, woe plodied agringt 1he comeound cons
weniraiion aed noo-lnear regression analysiz was perfonned
esing GraphPud Priss version $.02 for Windows {GraphPerd
Sofiware, San Diego, Catif, USA) to caleubste the 50%
Anbi-HIV-] Astivity

Thu banget compotinds sre gveluated for iheir sali-H1¥-1
activity and cylotoxicity. In & peisary screen, the ant-HIV
activity againit the Inbomtory simin Bo-l and against
primary subtype C isolute was determined in the T7M-h]
:::r_ll m}uhhﬂcm an TIM-B] cells woz wvaluated
usg “1. Biasod on the peimary screening results, the
targel compoind was farther evabuated for ansi-HIV activity
in different primary cells, inchiding peripheral hlood momo-
muckear celle dendriic o llr and CTM4 T lymphotes. Tr
addition, the  sctivaly ogaingl MNET|-resisibm  virudes
(VI05A, YISIC, LICOL+E 100N, L1004+ E1 35K+ T365] and
H!DJE;H.I{!}N{-WMH#?H’DH%YIELC#H3-&(}] e

36
lestedl. Disrylpyrimbdines DAY
THECZTR weere msed o refopenee m.ﬂ&ﬁlﬂ -
u;]t'ihmimﬂtwwa lh}nl::;Wﬂﬁ:ln of anfivimd activily (wikl
i i vinasgs) ond cytoloscicity of 1anze ca
5 TH-TI4 with TMCIH), TMCI 25, nmzrﬁ:d DATA.

THC I is pow o phss [T tnin] ta ped e Wems-term
safety and elfectiveness for preventios of HIV in afvican
woenen., TMCI20 shows high nancenolar activity BpAinE
F.ﬁ:.-uunz. Mlshml_\-m (LI SE 103 sl 0o sctivigy
ngainst NEET -rexlam viroses (L 1005+ E 1385+ T360] and
EADIE+R 10N+ VIOV« VI TOMa YV IBIC:E1380). Tn
seckdition TMC] 20 ia e cytotonic below 5
uM). TMCIZS (Buavirine) snd TMCI7E (Ripivirine)
whach are curresily used in treatnseni of HIV infections are
also cysobonic bebow 10 phd,
. Rephcement of pyrimidine scallodd (TMC120) by triaz-
e (DATA) decreased the cytotoxicity (15 fold) bt no
lmﬂ:und activity ngalng Blavirens resistant vinsses . Tntro-
ducton of spacer (for example T2 vs DATA] increases 1he
#° 1 2 rmingt MMETT-resistant ~irusez of HIV: | 1= 1h= low
nd fevel. Beversl langel compounds bave betler paolile
{improved activity against NNETl-resistant viruses and als
improved cytedoodeity profile) than THCE 20,

TABLE 2

Compurise of aslivind sty and eppiosty of tnoget compaonds TH-TI4 widh TRICE DG, THCT 28, TMCITH aid [ATA

Antivirad stivine-wibd e i Aunrivired sotiving: BMET ] rexiviant vinoey BCy, 2bd)
’ Bl M) YIRS Cstoisity
T2h-b! FMC. DOTE  Bel VIS LIgOEs Bal VIGR. OO, han
Cpd Bel YIE9 Brl Bl VUMA RS YINC FC XI0IH CRCC 5. BT fE TEMLWT
TMCL 28 10 i 14 TEF 1 TS A AT NN NG =00 0 08 F
THMGIZS 1.3 15 3 ¥ T I et S . TR S, " R T a7
TMCT™ (1% - T 53 - 34 [ 1 S S . . I R I T 774
DWATA 40 ¢ 18 47 a3 A 1w NF 1F s Es 45
T1 13 14 B L7, 1 4% 3 [HA 0 BETIE 9 o3e Ak gx
™= 13 13 5N BS1 H- U it 3 43 @#m Tl B FrLT
p ] 11 1l &1 a3 53 F O [B M 130 U3 2 200 119 13 E
Td 1.7 & n gl !
T £E 120 "3 ME 8 MR P &8 T W N 135
™ 50 P [ A o1 ST TG T 1 S 1| A | N SO ¥ R " S - L
b o ¥ oy G oeiake BEQOSIO0B  MES SBECY ML ks
™ Ta (T B LL
™ £S5 W W M
TI0 I L LAl
™ 1l a5k 25 1 &b & el s s wmoam 11
Tia 18 LE P T4 F  MA M I8 4 0w T
Tid 14 ™E EIT ]
Tid a How w47 #1000

= KMIE & BB + Wpid  ViTot » Yk« B
= L Ll s 1IN & T8
~ul

H, I

o i

™EIW
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TARLY Zocontimmed

Sipinnd i Hulty- SR reeetunt winnes POy, (o]

VIR Cppreier
__mm____m-.: DOTA __Tah VIEN . Liwde — el NI O G
Opd Bl VIR Del Bl VDEA FCOYIMC FCOKHM O RC * FC RS TIMM
L]
!
TR
Tr
E
Bl
The Partition Coslfeaem {Log 1)
10 pabd sock-solution (i DWEON was propared, e ﬁ*wm'?mw'ﬂ-][
200 5 solstion (in DMS0) wis prepared from 10 mb
sieck pofutson.
A et oof 5= 1 0idilutions (in MeOH ) of eoch conpaiind o W
prepaced from 200 M solution se glve fionl ket conconlra: 00 ey o "Codwenignlion off vompound i the it
ficas buiwoen | mm and 2 phd, et sobution (FHS)

M5 tinig was done for oach compaued to feed de

dAraghter peaks using 500 nro soluiion.
Calibaiion curve was r~ds S cach comipawd 1o evala-
Al " Cuesdl b Our methed.

Chetanc] wiee bt pulumsed with FIS aod 5 wos fissl

paturaied with ool '

20 s o 5 10 md EMEC sock sohiion was added 10 090
Hﬂpﬂu{;ﬂﬂjﬂﬂmﬂﬂﬂﬁfnﬂmﬂrﬂlﬁd
shakiag m 37° C: mm:mwmw

uispaund §
wat quantified jn both Bayers by UPLE (watersh. The

minuies the two kyers wom
nﬂunlhmwdﬂwdﬁmhswﬂuﬂ}dlm

smmples ware analysed i iplicane.

D00 e = Coawentealion of eompounsd in ool sgqusses

phaze (FRS)
"-". Ve o senus (TEE)
\hhj,mﬂhiﬂ

1hugnmuhnulaumm{‘ﬂﬂwr-5-d
47 G s ol oo compoupd T3 ibgwnt o, T2
thMEﬂMmm:k‘ﬂw
v Gam potndide thon e desoribed osupotmls noder (his
iveaticn can heve improved Bamulation propeetio,
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1. A compeand repeeiented by Farmala {Ta) or (kYo a
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thereaf,

S Rz 1]

4n
W hirein
R,.F‘Eu,, and R, are coch i;llhpdudmﬂ}ridﬁﬁ From fhe
comsi#
Jﬁ;:c'r-!_mn# i
Py mnd By 52 epcls inde Iy gelecied Toom the
coansting of —s, m =Ll =] —C&‘Eﬂw
Ry “H!;];.Td from e group consisting of —H, and
- ’ L
R aind By sere caeds kndopendenily solocted [ewem Lhe group
consisting of —H, --C, ,aliyl, and -pheny]; wmid -phe-
oyl beding opliosally subsditoied with - CM: ar
R, and R, taken together with the M atam 1o which they
ere abinched form & 5- or B-membersd helerocycls
md-tmwm.:g& ing from 1 % 3 hetesdatoms selected fram M, §
X B m:-rrnciﬁrmih: group cosfisting of —WH—,
—HC, alkyle, —0—; and
{8 —CHmCH--CH.

whireln ot bast one of B,-R;
A i ehiim 1 whersin

campond nocording
R and B, dre each independently selocied froen the group
e Asting ol Oy et oeod ek
RIE_MH{:{I
R and B, are cach independently selected from e proup
[T of —H, and :
By is gelected from the group consisfing of =, asd

—NE Ry,

B; a2 Ry ave each independently selected from the groop
comsisting of —H, —C, _afky], and «phenyl; said -phe-
myl beleg cptionslly sehnituted with —CM; or

I, and B, teloen together with the M atom 0 which they
are mitached form o 3- or G-membered beterooycls
comprising from 1o 3 heteratoms selecied from N, 5
and O

X is selecied feom the gooup consasting of —NH-—
—T‘m..ﬂmﬁ —l=—,

1A compotind scoording to claim 1 wherin

B, By oand By ase ench depensdenty selected from the
goup  commisling  of -, alloyl hals,  and
o B 1 B e B

R and By gre ench independemiy selociod from the group:
oonsksting of —H, sd —ON;

is —ME R,

Emmmlmm@mﬂﬁﬁﬁtwp
conststing of —H, —C, alkey], and -phedyl: sid -phe-
eyl being opticmally substitiied with —ON; or

2t Ry Baken together wirh g L o Wi they
arg attachod fomm a 5- of G-oembened
comprising fmom o 3 betemwatcens seleched fram M, 5
nnd O

X i selected frops (he group consisting of —WH—,
= _gilky] s, =—; and

whmiuuh::mwﬂ.-ﬂ;h—?—l:ﬂl—m-

d_ A compaund sceording o cliln 1 wherels

Ry snd By are cach indeposdently schechod fram the group
cogmiging of —C, ;nlkyl, and -halsy;

R, s —CH=CH—M;

R, and B, are sxct “pdenmmdethy st Tioom the armup
Sfie S goal —=H, O ] —CHE ST O
is —MRL R,

mmd ﬂ‘#m.-'-:.rlhpdﬁﬂ" 2y wneutiod from B grovp
mhﬂ#tiliﬂm-m%ﬂ'm

o e s Wit Nt fo s 0

aind Ry lakeny W

“’m ﬂn'm forw n 5 or Genonbened heserooycle
samprising from § to 3 boweoatoms seboctod from N, 5

and € -
X i selocoed from the group consistisg of —HH—,
~WC anlkyle, ] O,
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S, A compound eccording (o clsim 1 wherein

H.uﬂktmmehindlwmdmgymmdﬁnnqmm

coenisting of —C, iyl and haleg

By s —(HaCH—CN;

Rym —ON; 5

R,

s :

Ity and B, are each independently selected from the group

ecasisting of —H and —C. _alkyl;

X ig gelected from the grovp cocsisting of —NH— and 18

i,

6. A componnd steotding to clam 1 whereln the com-
posmd in the Basomer,

7. A pharmaceutical composition comprising & compoisd
secording to clains 1. ; (t
& A nsethedd of inhibiting HIV severse transeriptase com-
prisang administering 1o o subject i noed thereol an efloctive

amcant of a com wording 1o claim 1.

. A method of treating HIV infection compeisiag admis-
B noe or R Cin nes 10 el an e ative e ot 8
8 compound scoonding o chiim 1.

10. Amethed of weaticg, HIV infection io 2 sisbjest in need
iberend, compaising sdminizering to said subjact sn effec-
tive apzouat of 3 conposition according ¥ laim 7,

1. A methed of inkibntng HIV reverse imnscripixee 3
compamang sdmicidering o 0 subject In pewd thereal an
effective amwunt of & composilion scconding 1o cluim 7.,
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the fiekd of HIV-1 infections, and In pariicular provides novel compounds
containing iriazine rings and sullable spacers, The compourds sccoeding ko this Invention are very sutable for the
prevention andior lrealment of HIV-1 Infeclion and in parficutar show improved aciivity against NNRT -resistant viuses
of Hiv-1,

BACKGROUND TO THE INVENTION

10002)  Acquired immune deficiency syndrame (AIDS) i caused by the human Immunadeficiency virus type-1 (HIV-
) Whan HIV.1 infects a cell, reverse ransoriplase coples the viral single stranded RHA genome inte a double-siranded
viral DNA. The viral DNA is then integrated into the host chromosgmal DNA, which then allows host cellular processes,
such as Transeriplion and ransiation %o reproduce the vires, RT1s freverse transcripiase inhibilars) Blck reversa ran-
SCriplase’s enzymatic function and prevent completion of syntheals of the double-stranded viral DNA, thus preventing
HIV fram mustiplying.

[O003] Inihe cumant tragtment of HIV-1 Infactions, non-nucleosids reverss transcriptase inhibftors (NNRTIs) are very
imporiant in particular in drug combination therapies (highly active antietroviral therapy or HAART) dué I thedr unigue
antiviral aciivity. However. whis NNRT IS {nar-nitleaside reverse-transiriplase Inhibiiors) are effective at inhibiling DhA
synthesis and AV iepicuvon, HIV tan develop mechanisins Ul ool the virus reststancs io the deags, HiV-1 reverse
ranseriptase does nol have proof-reading activity, and this property ecmbined with seloctive pressure from the drig

inhdbitors can lead to mutations in reverse franscriptass which makes Be vrus lesz susceptibly &y RNRTIs,

[0004]  MHRTIs do not bind o (he active sile of e polymerase bat in 8 beeg consersad pocket near the active aite In
the: pEE subdomain. Their binding resulls in 8 conformational change in e reverse transcriptase that distorts the posi-
toning of the reskiues, inhibiling polymerization. Mulations in response to first genesation NNRTIs decraase tha binding

of these drugs in the pocket. There are theee main mechanisms of NNRT| resistance:

a) the first NNRT1 mutalions disrupting the entry of the inhibfior to tha NNRTI binding packet is exempified by the
KA03M and K101 E mutations iocated al the entrance of the pockel, biocking the enfrancedbinding of the ol genaratian
drug I contras) bo new generation drugs.

b} A secand mechanism is the loss of important interactions on the inside of the pocket, exemplified by ¥181C and
¥18EC mutations resulting in the koss of important =-x interactions between aromatic rings of the substrale and
enzyme invohed in MMRT] binding.

£ The third typs of rudations can be Freolved in the size of he NNRTI binding pockat, creating a steric bulk b the
pockiet, leaving less roam ke an MNRTI o bind Ughtly, a0 example s the G190 mutation,

[0005] Exemplary NNRTIz are diaryiriacines (DATA) (1-6) which are very potent NRRTIs and have anli-HIV-1 sctivity
with usnamedar B, values agains, wild-lype & o single mutaris. However, 8 problem wa. said pricr art kiown DATA'S
Is that they are le=s aclire or even inefliociive agains! doubles and muiple HIV-T mutants (1)

ranst A4 hae now discoversg thel be mebbse geeoof sullabls spacers In glandirlasiesr e ~ompounds show an
improved activity against doubla and muliple mutants companed ko he comesponding iriazines without spacerand peice
art known carylpyrimidings such as compound TMC120 {DAPY, Diardpyrimidires). Dese-escatation siudies making
use of the compounds of the presen| application have shown & distingt mutational profie in comparison ko NMRTYS,
which are currently used in clinical management of HIV Infection. This distine mulational profile may pobentially resull
in a clinical berefil since available therapy would nol be compromised. This aspec! makes this imvention an mparast

improvement compared to the current siate of the arl
[0007] The presant invention discloses compounds which differ from prior art compounds n structure andfor pharma-

cological acthily.
Sl o THe oIVENTION

ju0ug] The rsontion is ased on RO« compolunds, vhich contain ruzine fing. wih sutable spacers. Sarprsingly,
ihe noved compounds of this presenl invention showed improved aclivily agairst NNRTI-Mesistant vinosos of HIV=1,
[ooes] Wigwed froum a firsl aspect, L Invanlion pravices a campound o Fermuia (la) o (0] or 3 stareoleomer, taulomes,
racamis, matabolile, soit, hydrate. or sokdiabe thereo!,
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Ay Ha
Rz {la) (i)

Ry, Ry and Ry are each indepandently selected fram the list comprising -G, salkyl, -hala, and = CH=CH-CN:

Ry and Ry
g

Ry and Ry
Ry and Ry

X

are sach Indepandently sefected from the §st comprizging -H, -GN, and -CH=CH-CN;

setected fram Uha sl cons sk -, and -NR, Ry

are pach independently selected from the list comprising -H, -Cy ekl and -phenyt; sakd -phanyl
being optiaratly substituted with -CN; o

laken logelhor with the N alom %o which they are atiached form a S-of G-membered heterocycle
comprising front 1 to 3 heleroatoms selected fam N, S apd O

s setected dram the list comprising -NH-, -NGC,_galkyk, -0 and

wharein at least one of R, - Ry is -CH=CH-CH.
[0099] In.a perticular embodiment, this invention provides & compound af feemuta () or {16) whereln

Ry and Ry
H;

Ryand Ry
Ry and Ry
Ry and Ry

X

ane @ach independantly salectsd from the et samprising Gy galkyl; and -hale;

B -CH=CH-CG

are each independenily selecled from the list comprising -H, and -CN; Ry s selectsd from the ks comprising
-H, and -NEB;Ra

are oach independently selected fram the list comprising -H, -Cyalkyl, and -phanyt; sald -pheny! baing
optionally subatiuted with -CN; of

taken logether with the N abom i which they sre attached form a S-or 6 membered heterocycle comprizing
Trom § 10 3 hederoatoms sefected from N, S and O

i% Sl bid Trom the Bt Cou i g -NH-, N2, aliorl, -0

MAY I another parlicutsr embedimant thig Tvention provides & nomponnd sf feemggds gl or () whersln

Ry, Py and By arg each independently selecied fram the list comprising -GHHI:;'I:. -hala, ard - CH=CH-CM;

Ry and R
Re
Ry ana Ry
Ry and Ry
X

are each Independently sefected fram the Bst comprising -H, and =Gh;

b Ry iy

lraummap-rdmﬂﬂdadﬂﬁnmlhﬂmmhi%#mmhﬂ and -penyl; sakd -phenyl
being oplicnaly substtubed with -CM; o

taken togedher with the N atom lo which thoy are stiached form o S-of B-membesed haterocycde

compeising from 110 3 haleroatoms salected from N, 5 anpd O;

I8 selected from the lisf comprising -KH-, -NGy galkyh, -0 ang

wherein &l leasl one of Ry - Ry ls -CH=CH-CN,
[00:2) wn yetancem particular embodimenl, uis mvenlion . ovides @ compaynd of forua i@} or {it; wnesain

R1.M|IE:.

“:"ﬂﬂ!-
R

re each independently selactad from the list comprising -C, salkyl, and -halo;
Is -CH=CH-CN;
e mach independently selectod from the Bs1 comarising «H, <G, and «~CHSCHCN:

Is Ry Rg;
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Rpand Ry ane sach independently selecled from tho st comprising -H, -Gy salkyl, and -phenyt: said phenyl baing
eplionally substituted wilh -CN; or

Ryand Ry laken kogether with ihe N atom jo which they are attached form a 5-or B-membered heterooycle comprising
Framn 1 to 3 helencaloms salecled from M, S and O

X 5 selected from the list comprising -NH-, -NCy_alkyl-, -0,

[0013] in further embodiment, this invention provides a compound of Tormusa (k) of (Ib) wharsin

Ry and R; are each independently selected fram the list comprising -G gadyl; and -halo;

Ry s -CH=CH-CN;

Ry ls-Ch

Ry 5 -H;

R fs -NR Ry

Ry and Ry are aach independently selected from the 2 comprising - -H and -C, calkyl:

% Is selecied rom the list comprisiig -NH- and -0-,

(0014}  In particular, the compcund accarding b the present Invenlion ks the E-lsomar of sald compound,

[0015)  Ina furthes aspact, this invention provides & pharmacsutical composition comprising a compound according
T Ehis imvengion sultabde for use as o himan or velerinary medicine,

[001€]  This invention futher provides a compound of a composition according io this Invention, for use as a medics-
ment

[0017)  This ivention in particular provides & compaund or compasition according fa this Ivention, for vse in the
prewemtion anuior teelmenl oi ol infecBons b a subjes: n nesd Usneo,.

[0018] I yeta further aspect, this invention provides the use of a compound or composition accarding ta this frventian
838 non-nuclecside reverse transcriptass inhibior. i

DETAILED DESCRIPTION OF THE INVENTION

[0018] The present invention will now be furiher described. In the faliowing passages, difforant aspects of the Invention
are defined in mare detall. Each aspect so defined may be combined with any other aspact or aspects undess coarly
indicated lo ihe confrary. In particudsr, any fealure indicaled as bedng preferred or sdvanlagesys may ba combined with
any ottver feature or fealines ndicated as being preferred or advantageous,

Uniles2 a conlext dictates clherwise, asterisis are wsad herin |o indicate the polnt &t which & mono- or bivalent radical
deplcted is connected 1o the structurs b which & relates and of which the radical tarms. parl,

As aiready mentioned hereinbefore, in a firsl aspect the present invention provides compounds of Formula (Ra) or (),
or a slerecisomer, tautomer. racemic, I'nﬂtﬂh-:ﬁ!ﬂ.m brydrate, M-ooide form, of solvals thereaf,

S
E« el o 4

lhe

Ry Ry and Ry  are each independently selected from the st comprising -Cygalkyl, -halo, and - CH=CH-Ca

Ry and Ry are each indepandently sehected from (he I8t compriging -H, -CN, and -CHsCH-CN;

Ry s selected from the list comprising -H, and -NR;Ry

Ry and Ry are gach independenlly selected from the llsl comprising -H, -Cy.galkyl and -phenyl; said -phery!
beimg optionally substiuied with -CM; or
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Ry and Ry taken together with the N atom to which thay ame altached farm a S-or G-memberad heteromycis
comprising fom 1 io 3 helaroatoms selécted from N, 5 and O
X ta selected from the il comprising -NH-, -NC; gollyl, -O-; and

wharein al leasiona of R, - Ry ks -CH=CH-GH,

{0020] When describing the compounds of the Invention, the terms used sre 10 be conabued In accordancs with the
foilawing definifions, urdess & context diciates oliverwise:

Thee term "atayT by itself or as par ol anather subsfuant refers to fully saturaed hydrocarben redicals. Ganarally,
afkyl groaps of this kwentlon comprise from 1 1o 6 carbon atoma. Allyl groups may be linear o branched and may
be substititled a5 indicated heseln. When a subscript s used herein following & carbon arlem, thee subsoripl refers 1o
thi Asmber of carban aloms thal the named group may contain, This, for exampie, G, salod means an atkyl of one
o 5ix carbon alams. Examples of 4%yl groups are methyl elhyl, n-propyl, Foropyl. butyl, and Rs isomers (e.g. n-
bukyl, |-butyl and Hbulyl), pentyl and Ris lsamers, hexyl and ils lsomers. C,-C; alkyl Includes a4 finear, branched, or
cycle akyl groups with batween 1 and 8 carbon atoms, and (his includes miethiyl, ethyl, n-prapnd, Fpropyd, butyd and
% isoemars (e.g. n-buly, Heutytand -butyl), pentyl and s Iscmers, Iexyl and its Iscmers, cyclopentyl, and cyclabeayl,

The lesmia heterocyeia” as used hereén by fself of as part of anciher group refer b non-aromatic, fully spurated ar
parialy unsaturated eyclic groups (for examplo, 3 o & membessd manacyelic ring systems) which hawve at least one
heteroalom in at least one earbon atom-containing ring. Each ring of the helsracyshic group corlaining a heleroalom
maiy hiave 1, 203 of £ Lidm uatems selested from niiogen @lois., oupgen sloms ardior sulfue aloms, A Copbin sy
substiued heterocyclicrelers o a heterocyclic having optianally one or mare subsients (o example 1 1o 4 subatiuerds
of iF example 1, 2, 3 of 4], selecied from these defined above for substiubed aligyl,
Exgmplary heterocyclic groups Include pliperidingd, azetidingt, midazafing, imidazaliding, isonazoling, cxaznlidind, iso-
xazeliding, thiazoldint, isothiazoliding, piperidys, siccinimicyl, 3H-indolyl, iscinccliny, chromenyl, sachromanyl, xan-
thenyl, 2H-pyrraiyl, T-pymolingl, 2-pyrroling, 3-pymaling, myrrodding, dH-quinolizingl, daH-carbazalyl, 2-owopiparazingt,
Fiperazinyl, hemopiperazinyt, 2-pyrazolingl, 3-pyrazaling, pyranyl, diwdro-2H-pyranyl, $H-pyranyl, 3, d-fhdre-2H-pyra-
myl, phthatazinyl, cxetanyl, thistany, 3-diocotanyl, 1, 3-diccanyl, 2.5-dioximidazoliding, 2,2 4-piperidonyl, 2-axopiperidi-
nyl, 2-oxopyrroledingl, 2-axoazeping, indafiryl, lebrahydropyranyl, Werahydrafuranyl, tetrahydrothieny, batratydreauén-
aliryl, tatrahydroisoquinoliny, thismorpholingl, thiomerphoding subloxide, theomicephesling sulfone, 1, 3-dicxalamyl, 1,4-
exathiany, 14-dithlanyl, 1,3,5-trlaxanyl, §H-1,2 5-théadiazing, 2H-1,5,2-dithiaziny, 2H-axocyl, 1H-pyrrolizing, tetraty-
dro-1, -dioxathienyl, M- Ssrmylpiperazing, and morpholing; in particular piperiing, morpholnyt. and piperaTingd,
Thee lerm “haks® or “halogen® as & group of part of & group is geneic for flucro, chilons, broma, or kodg, a% wed a5 any
BURABble [soiope therso!.
Whenever the termn “subslituled™ &% used in the prudﬂlhmﬁwl,lwmmhlhmwumlmwnmhrﬁmmm
the atom indicated in the expression using "substiused” is replaced wilth a selection from the indicated proup, provided
that the indicated alom’s normal valency is nol exceeded, and that e substiution results ina chemically stable compound,
.2, @ compound thal £ sufficiently robust to sunive isalation 1o a usehd degres of Py froem & roaction mixture, and
formusation iibd & Merapolie: andior diag nosiic agent, I
Where groups may be optionally substituted, such groups may be substilufed onca o ang, and preferably once, baice
of thrice. Rubstinnntn mew he _slacted fram, those fefined sheup S et eituted aligl,
[0021] As used herein the terms such as "alkyl, anv, or cycloakyl, each being aptionally substituled wilh™ or “alky,
aryl, or Cycloalio, optionaly substituted with® refass o aptionaly substituted alkyl, apilonaly substilubed arvl and opticnatly
substibubed cyciaaliyl,
Mara generally, fram the above, it will be clear to the skilled persan that the compounds of the Invention may exkl in
the form of different isomers andior Wulomers, Including but nol limibed o peomedical isomens, conformational lomees,
EfZ-isomers, slereachomical somers [Le. enantismers and diastersslsomars) and isomars that cofespond 1o the pres-
ence of the same substuents an diffarent positians of the rings presand in the compoaineds of the invenlion. AR such
Ppossiblir isomers, tautomens and mikures herssl are ncluded within the soope of the invention. Whenever used In the
present invention te term "compounds of the invention® or 2 simiar leem ls meant to inchadie the compounds of gonarad
Formiin o ol il p herecs, Tiis bermals , i w1 I APOUns B R rovided In Euigls |, they decratives,
N-cxides, saks, solvales, hydrates, sterecisomeric forms, racemic mixtures, tautomerie forms, aplical lsomars, ana-
wglag, astarr, and melsiuides, a8 wel ab (e quaternized Alrogul dnuiogues, < ik r-axide farme of sald compounds
are meant & campf e compounds whenaln ane or several nilrogen atoms ane axidized o the so-called MN-cxkds,
A used in the specification and the appended claims, (he singular forms "a®, "an™, and "the™ Inchede phiwal referants
uniess the contex! Saarly dictales olherwise. By way of example, "8 compound™ means one compound of mane han
O compond,
T tnrms described above and others used in the specificaticn are well undarsiood o those in fhe arl



5

EP 2 828 244 B1

[0022] The prasent invention furlher provides compounds of Formula {la) of {Ib), or a sterecisomar, lawamer, racamic,
melabofile, sa8, hydaale, MN-cxde form, ar scheabe thareal,

B WL

Ry Ra
Rz gy o (ib)

Wihersin ane or mone of the faliowlng apalies:

Ry Ry and Ry are each independently selected from the list comprising -Gy galkyl, <halo, and - CH=CH-GN;

H,y and By are #ach indeperdantly seliecied from the B! comprising -H, -GN, gnd -CH=CH-CHN;

Ry Is selecied from the st comgrising -H, and -NR,Ry;

Py arsd Ry are each independently selocted from the B50 comprising -H, -Gy zalkyd, and -phanyl; said -phenyl
being oplicnaky sibalituted with -GM; o

Ry and Ry taken woether with the 4 atom o which they are altached form a 5-0r E-membered helerocycle
cofmpdising from 1 io 3 heleroatoms selected from M,-5 and O;

X Is salecied from the lis! comprising -MH-, -NE qalkyl, O and

wherein at beast one of R, - R I8 -CH=CH-CN.
[0023] Inaparticular embadiment. the present invenBon provides compounds of Formula (Ja) o (IB), oF & stereaisomear,
tauloimer, récemic, melabolbe, sait, hydrate, M-oxide form, or soivate thareat, wharein

Fyend Ry ane aach independently salected from the list samprising -Gy galkyl, and -haila;

Py ia -CH=CH-CN;
By and Ry are gach independently selected from the st comprising -H, and <CH;
Fg i salecied from the Bst compreising -H, and -NR;Ry;

Ry md Ry are each indepcnoently selecte 1 frou, the Bl comprisieg -n, -y galkyl, 23 45 @yl suid -pheny Leing
optonally substtuted with -CN; of

Ryand By Baken becstharcdih ihe M ptom o which they are sttrnhaniters g Conp Bomamibingd hebepmoyrd s rate g
friam 4 82 3 hefercaloms selecled from N, S and O '

x s sedected from the st comprising -NH-, NG alkyl, -0-,

Examplary compounds and reaction schemes for synihasls of compounds according o ihis embodinent are detabed
i el 1.

[0024] In ancther particular embodimand, the prosent Invenlon provides compounds of Formuls {ia) of (o). or a
stevecizomer, leutamar, racemic, melabolts, salt, hydrabe, N-oxlde form, of sedvabe thensal,

whisfelm

Ry Ry etig Ry 8re ol wepel-danily selecley Gom the 181 . .0 i “Lg gamyd, shalo, v - CHECH: i

Reand Ry 8re each independantly selocied from the list comprising -H, and <CN; '

g i4 MR,

Ry and Ry a8 each indepardedtly selacted from the sl camprising -H, -Cygaikyl, and -phany: pheiyl

baing aptionally subslitutad with -CH; o ; -

R, and Ry mwmmmummmmnawhmammmﬁamqm
d comgrising from 1 10 3 heteroatoms selected from K, S and O;

o |5 selected from e list comprising -NH-, -MC, zalkyl, -0-; and
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wherein al leasl ona of R, - Ry Is -CH=CH-CN.

{00Z5] I yet anpolher parlicutar embodimenl, the present Invention provkies compounds of Formula (13} or (D), or 8
sleregisomer, laulomet, racemiz, metaballe, sal, hydrate, N-cxide form, or solvate Benesl,

whereln

Ryend Ry am each indapendently selecied from the list comprising -G galkd, and -halo;

Ry {8 CHaCHCMN;

Fgend Ry are each independently stlectiod from the B21 comprising -H, -CN. and -CH=CH-CN;

R te MR R

R;and Ry are each Independently salecled fram the Bst comprising -H, <C, 4atkyd, and phery; sakd -phenyl being
oplionally substituled with -GN, or

Hyand By lakisn Wogether with the M alom to which fhey are aftachad form a S5-or B-memberad hetensojcls comprising
from 1 to 3 hateroatoms selected fram N, S and O

x s selected from the list comprising -MH-, -NC, calkyl-, -O-.

[OD26] In & furiber parculs embodiment, the prasent inventon provides compounds of Formuls {fa) o (10), ora
sterecssomer, tautomer, facemic, metabotile, sall, hydrate, N-oxioe form, o solvale thareof,

whenein

.y ard R are each independently selected from B 151 comprising -Gy gafod, end -haly, Ry 5 -CH=CH-CH,

H, B -CH;

i b -H,

Rg & NR;Ry;

Ry and Ry are each independently salected from the lsi comprising -H and -C calkyl;

¥ s getacted Irom the st comprizing -MH- and -0-.

[0027)  Inyed & futher inberesiing embodiment, Ibe present imrention provides a compound aceording fo Formista (la)
or (Ib), or & sterecksomer; mulomer, recamic, metabolie, salt, hydrate, N-oxide farm, or selvate thereo!,

whenein

One of Mot of B,y i -CHSCH-CH such as:

Ry ls -CH=CH-CHN, or R; s -CH=CH-CN. or Ry Is -CH=CH-CN, or Ry Is -CH=CH-CN, ar Ry s - CH=CH-CN; or
Rz wnd Ry ars -CH=CH-CH, or Ry and Ry are -CH=CH-CH, or Ry and Ry are ~CH=CH-CN.

The other Ry, g Ry, Raoand X are a5 defired harein above.

028} The compoisnds of tha presant imaenlion Gin boe prepaned actonding o the reastien schemes provided In the
expmples hereinafier, bul those skilled in the arl will eppreciate that these ere onby Bustrative for the inveation and that
the compounds of Biz invenlion can be prapared by ary of several standard synthellc processes commanly used by
those skilled In the arl of organic chemisiny,

This irvention further providas a pharmaceutical cormpastion compriging & cofmpound acocrding ko this nvenBon, sultable
for USe ws & huma olglerinay medi.ine.

Furihermarne, this imention provides 8 compound or compesition acecrding o this ivenlion for use as a medicine,
Thic Inasmilng b provides 8 cOmNOURT = momeocily . aesanding 1o this inveniien S isee s By nrowention andior
traaiment of HIV infections in a subjsct in need thareal,

I a particular aspect ths vention provides the use of & compound of compasition aceoring bo this mvenlaon &8 a ron-
nuclsaside reverss ranscriptese inhibior,

METHOD OF TREATMENT

[0028]  Compounds of formuta (la) and [Ib) a slerectsomer, Taulamer, racermk:, metabolfe. sak, fydrate, M-cocde trm,
ar sobvabs thereal, ane inhibiors of non-nudeoside roveree ranscripbass inhibiter and am thus balieved bo be of palental
usa i the prevention andior freatmend of HIV infections. The compounds for uss in medhods of the presant invention
Conty B8 UBIREC 51 80 VARRBEY L7 oo a6, b Mo, TOT Bl b, I SBBB0L o Ui LDlh s b SBEMABNY Coakin® 108 8 pARL. &, Ls
peedicling the Bkalihood of suacass whan treating an Indhvidual patiant wilh o partioular realment regimen, in aesessing
Gaariatad PIOQIOLLIN, M MORNKOAING ToAbmoia shicacy, It dodnninasg progoe s for indiveauae patienls ana in ssaessing
prediaposition of an individua jo benefil from & particutar herapy.

[0036) For pharmacauical usa, he compounds of the lnvention may be used @8 8 free adid or base, andfir in (Re
form of & pharmaceutically acosplable acki-addiion andior base-addilon.sall {ag. obialred wilh ron-lowic crgands o
inorganic ack or basa), In 1ha form of a hydrafe, scivale ahd'or complex, fuch as an ester, As used herein and urdass
otherwise siated, the lerm “scivale® inciudes any combinabion which may be formed by & compaund of this Evenlion

I T R ——— -.iﬂl_-—
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with & siiitable inorganic solvenl {e.g. hydrales) or organic solvent, swch a5 bul not limitad to alechols, ketonas, esters
and the like, Such salls, hydrales, soivales, ale. and the preparalien thereol will be clear to {he skilled peracn; refersnce
& for inslance made 1o the salts, hydrates, solvstes, elc. described In US-A-8,372,778, US-A-6,369,088, US-A-6,369,087
and US-A-6372 753
[0031] The pharmaceutically acceplable salls of (he compounds according o the Invention, Le. in Lhe form of waler-,
oi-soluble, of dispersible produsts. inchide the conventional non-toxie salls or the guaternary smmaonium $aits which
arna formed, 8.0.. from ingtganic or organks ackds or bases. Examplas of sych acid addition salts include pcelals, adipate,
alginate, sspartata, banzoabs, benzenesuionate, bisulfale, butyrate, clirate, camphorate, camphorsulionate, cyclopan-
tanepropianabe, digluconsta, dodecylsulials, ethanesulforats, fumeralt, glucchepianoale, ghroéraphosphars, tamisul
fate, heplanoate, hexanoate, hydrochioride, hydrobromide, hydrolodide, 2-ydroapethanesulfonate, laciate, maleats,
malenasulfonate; 2-naphihalene-sulionale, nicolingle, oxalkie, paimoate; peclinate, persulfale, 3-phemyiproplonals,
picrals, pivalale, proplonate, succinate, isctrate, thiocyenats, osyfate, and undecanonte: Base solts include ammonium
saits, alkall metal salls such a5 sodkim and polassium soks, aikaling earth metal salls such &5 catdium end magnesiem
5afts, salts with orgards bases such a5 dicyclohexylamine salls, N-malhyl-D-ghicamine, and salts wilh aming ackes such
a% acginkneg, lsing, and 5o forth, In sddilion, the besks nirogen-containing groups may be quaternized with auch agents
&s lower alkyl halides, such a5 methyl, sthyl, propyl, and butyl chioride, bromides and lodidas; dialiy] subiales fike
dimathyl, diethyl, dibityl, end diamyl sulfates, long chain halides such as decyl, lauryl, myristyd and steand chicrides,
bromides and lodides, aralkyd halides ke bennd and phenethyl-bromides and olhars, Other pharmaceutically accéptabile
salls Includa the Sulfate sakt ethanclale and sulfate saka.
[0032] Generaly, kor pharmacaitical use, the compounds of the inventions may be fxmulated a5 a phammaceudical
prégaralin o pidssiaueutical conposiion cumprzng i s one compound of the invenlion mw at isass one phar-
maceulically accoeplable carrier, diuent or exciplent andior adjuvant, and optionaflly cne-or more further pHarmaceutically
aclive compaunds.
[0033] By means of non-limiing exemples, such & formulation may be fna form sullable e orad sdminisiration, for
intravaginal sdmintstration, for pareniaral adminlstration (such as by Intravenaus, inlramuscular o subsutaneaus infection
of inlravenaus dusion), Tor administraticn by inhalation, by a skin paich, by an implant, by 8 suppasitary, efc.. Such
sultable adminisiralion forms - which may be solld, semi-solid ar ligukd, depanding on the manner of administration - as
welkaz melhods and carriers, diluents and exciplents for use in the preparaticn thensof, will be chear lo the skilad paraon;
referanos is again made 1o for inttance US-A-E 372778, US-A-6.360 086, US-A6 159 0BT end US-A-E 572733, as
wiell a5 to the standard handbooks, such &= the latesl adition of Remington's Phamacautical Sclences.
[0034) Some preferred, but non-Bmiting exsmales of sich preparationg nclude vagingl gels, vaginal creams, vaginal
tablets, vaginal supposilories, waginal rings, 1atiets, plls, powders, kKzenges, sachels, cachels, elxirs, suspenskons,
emulsions, selulisns, $yrips, asmsals, airtments, creams, lotons, solt and hand galatin capsules, suppasiiones, aya
drops, slefile injectatle selulions and siedle packaged pawders (which are useally reconstituted prior to uze) $r &dmin-
islration 4% a balus andior for confinugus adminisiration, which may be formulated with carriers, auciplents, and dlusents
thad are sullable per ge for such formulations, such as lactoss, dexirose, sucrse, sarbital, mannilol, starches, gl
acacka, calchum phosphate, alginates, agacanth, getatin,d calcum siicate, microonystaline celluloss, polyiryipyrmo-
Hdane, polyethylens ghiood, coflulose, (sterile) waler, methylcelukise, methyl and propyhydroxybenzoabes, lale, mag-
Pt Slaraie, Bdible olis, v peteule olls and minea & of sultsble mxiies thereti, The fofuisduons canh oplic 1aly
conlain cther pharmacsutically acthe substances (whith may or may noblead to a Synergistic effect with the compounds
of (he Inusmita=t ge 4 gthir subsiances that pro sommestiopoad in pharmaceutical formaltiene ek s jubricaling
agenis, welting agents, emulsifying and suspending agents, dispersing agents, desinbegrants, bulking agents, fillers,
presarving agents, swesiening agents, flavoring agents, fow requialors, releass agents, eic., The compesilons may
afo be lormulaied so 85 Lo provide fapid, suslaingd of delayed refease of the aclive compound{s) contained {herein,
o eanipla iy Bpesomes of hydrophilic peimenic malrices bazed an natural gels or synihals palymers. Incedic o
enhance the sclubiiity andior tha stablily of the compolnds of 4 phammaceulical composition astarding 1o the invention,
i can be advantageous ko employ -, fi- or p-Cyciodexiring or thelr darivathees, An inleresting way of formaulating the
compounda in sombination with 8 cycodextrin or o derlvative Lhareal has been doscribed in EP-A-721,331. I particular,
the present invention encompasses & pharmaceuiioal compositon comprising an effective amount of & compound
aceording to the inventian with a pharmaceuticaly acceplable ovoiodexiring
Trony W EG, S-S tiE SUCH B8 o s May SNRreve e sy Bndion O o sty o i1e Somponiis. in
the preparabion of aqueous compositions, addition of salls of (he compounds of (ke rvention can be more sultable dus
i tha i ncreddsey Wi Solubyay,
[0036] The preperations may be prepared in & manner known per e, which usually invalves mixing at least one
compound secording o the Invention with ho one o more pharmaceullcally acceplable carlers, and, If dasired, In
coenbination with ather pharmaceutical aclive compounds, when necsssary under asepllo condilons. Refirence &5 again
made to US-A-B T2 TTE, US-A-S 350,086, US-A-8,309,087 and US-A-6.372.733 ard the furlher prior art menlicngd
ahove, a5 wall o 10 the standand handbooks, such a3 1he tlest sdition of Remingion’s Pharmacsutical Sclences,
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[0037] The pharmaceutical preparations of the Invention afe preferably in a unit dosage form, and may be suilably
packaged, for example in @ box, bister, vial, baltle, sachel, empoule or In any olher sultable single-dose or mulll-dose
holder or conlainer {which may be properly Eabaled): oplionally with ene or more leaflels conialning product information
andlor Instructions for use, Generally, such unll dosages will confaln bebween 1.and 1000 ma, end usually bebwaen 5
and 500 myg, of the alleastone compound of the inveniion, 8.9, about 10, 25,50, 100, 200, 300 or 400 mg per unil dosege.
[0038] The compounds can be administered by a variety of roules including the intravagingl oral, reclal, coular,
kansdermal, subculznecus, inlravandus, Intramuscular orintanasal roules, depending malnky onibe specifi; preparation
usad and the conditien lo be treated or prevented, and with oral and Intravenous administration usially being preferred.
The at laast ona campound aof the iwention will genefally Lo sdministered in an "sffeciive’ amount', by which iz meand
any amounl of 3 compaiznd of Farmula of any subgroup theresd that, upon sullable sdminlsiration, k suficlent & schlove
the desired therapeulic or praphyletic effect in the individual Lo which il B adminislened. Usually, depending on the
condition 8 be prevented or reated and the route of administration, swech an affective amount will usually be babwear
0.01 1o 1000 mg per kilogram body weight day of tha patient per day, more ofien between 0.1 and 500 myg, such as
bebween 1 and 250 mg, for example aboul §, 70, 20, 50, 100, 150, 200 or 250 myg. pef kKilbgram body wedghl day of (he
palient per day, which may be adminisiered as a single dally dose, divided over one or more dally deses, of ezsentially
conlinuously, 8.9, using 2 dip Infusion. The amouniis) o be administered, (he route of administration-and the Turther
treabmant regimen may be delermined by tha treating dinician, depending on fackars such as the age, gender and
ganiral condiion of the patien! and the nature and severly of the diseasalsympioms 1o be treated. Reference [ again
made 1o US-A-6372 778 US-A-6 369,066, US-A-8.360.087 and US-AE372 733 and the Turther prior &t monboned
above, as well as to the standard hardbocks, such as the ktest ediion of Reminglon’'s Pharmaceutical Sclences,
[0638] o accorduncs wikl e cempounds i use in 3 mathou of iF & present invention, sekd pharmaceutical conioseeot
can be administered saparately at different Bmes doring the course of therapy or concursanily in divided or gingle
combination forms, The prasent invention is therefore lo be understood as embracing all such regimes of simullanecus
or alternaling traaiment and the term “sdministedng” i b be interprated secondingly,

[0040] For pn oral adminisiration form, the compasitions of the presant imvention can be mixed wilh suilable additives,
such az exciplents, stablizers, or inert diluenis, and browght by means of the customary methods inlo the suitable
adminisiration forms, such as lablets, coated tablets, haed capsules, aqueous, alcohols, of cily solufions. Examples of
sultable Inerl carders are gum arablc, magnesia, magnesium carbonate, potassium phoaphate, taclose, glecosa, of
glarch, in particular, coen atarch. In this case, the preparation can be caried oul both &5 dry and a5 moist granules.
Suilable cily excipients or sobvends are vegetable of animal ofls, such as sunflower of or cod fiver ofl. Sultsbie solvents
for aqueous or alcoholic solutions are water, ethancl, sugar solutions, or midures thereal, Polysthylens glycols and
polypropylens glpools are akso wselul as furlher auxilianes for other administralion krms. As immedlate release tablets,
thesecompesiions may conkaln micracrystalling cellulose, dicalcium phosphate, starch, magnreslim stearate and laciose
andier ather eaciplants, bindars, extenders, disintagrants, diluents and lubricants known in the art. In preformed embod-
iments, the compounds and compositions of the invention ane uzed oraly or parenterally.

[0041] The mvention will now be illustrated by means of &e Taliowing symihesic and blologlcal examples, which da nol
B the scope of the invention in any way.

EXAMPLES
Exarnple 12 Speciin gxamnien of ~map unds gecording o the mwenfion

[0042]
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Tabda 1

Cod | R, | R; | Ry Re | Rs | o x
TI | Me | Me |-CHCHCN(E/Z) |CN |H | NH; NH
T2 |Me |Me | CH=CHCN(E) |CN |H | NH W
T3 | Me |Me | CHeCHCNGZ) |CMN |H | NH; NH
T4 | Me | Ma | CH=CHCNEZ) |CN | H | NHMe N
T5 | Me | Me | -CHSCH-CN(E) | GN [ H | Nies NH
T6 |Me |Me | GH=CH-CN(EZ) | CN | H | NHIPr NH
7 | Me |Me | -CHCHCNER [N [H O NH
T8 | Me |Me | -CHECHCN[EZ) | N [H O el
T8 |Me | Me | -CH=CHCN(EZ) | N | H "C}'— NH
TI0 |F | F | -CHSCH-CN{EZ) | ON | H | NH; NH
TA1 | Me | Me | CH=CH-CN(EZ) | CN | H | NH; o |
TIZ | Me | Me | CHeCHCN(EZ) | CN | H | NHMe o
T13 | Ma | Ma | -CH=CH-CN(E/Z) | CN | H | Ny o
T4 | Me | Me | CH=CH-CN(ERZ} | CN | H O )

General syrithetic schemes for compoinds baloaging 1o Exampie 1.

[0043]
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Scheine 1
{mixhure of E and £ isomars)

i
Tt Npm M WH AP0, 100° Car
{&r RyC0;, Digunse, A ® TITPEA, Diense, mﬂrrw.
P =NHy) 1 e, [oease, [30°C '\?’»
Tetrw-a-batybenmenium
g, mlFinke, K,

X=HH,0
TolveacWater (101, 0'C = MH,
= ) X MH O l.-*“ﬂq.uﬂ#.l:ﬁ'

CHCHCN, FATAC,
Ti-nfpiphebiee,
BN, dey CHON, [MPC

X=NELO
By W, Tbar Ewiey

Schome 2
E iscmers

e ~
¢ Er Y. cc N

:
g

I

B asmen, sl simbing
Example Z: Synthesls of targel compound T1

N, - -OHTIBIT | "o, 4, S B0 1,38 Sl Bi,

jun4d] Tﬁnlnmmllﬂllmﬂﬂimﬂbﬂﬁﬂ1-f.ulil¥llﬂ.-*i 20 b N ORI

i 0 i, 1 L3 L) was addad
ﬁ,m,{ﬁmﬂzmMMIﬂmﬁmmhugmmmMHWﬂmm-hu
lnmnhmmmmmmﬂﬂm&ﬁdﬂiﬂ#ﬁﬂﬁﬂhmﬁhmmﬂﬂmm

RGO, frine and wiler, drigd & evaporbed o ghie dark biown powdas Ta%) [0
6 1054 (o, TH), 7,88 (6, 2H), 2.0 (6, BH); NS (ES aviz 349 Mok LR T RN DN, 400 M)




=l

EP 2 828 244 B1

Q

£ XL

T T - |
KOy, Divnane, 1 'D-IFE-'-, Dhcoiane. 100

1 12 B
CH=CHCN, F0Ack, Iom
i-o-salylpheplane,
Etgh, dey CHyCW, [20°C
;
W
Tl
[BVE = 7525]

d-{[4-{[4-bromo-2. 6-dimethyishenyl)aming)-6-chicro. 1,3, 5-drazin-2-) aminabeazonitde (12)

[0045] To-a sclution of 1 (348 g, 10 mmol) in dioxane (25 mL) was sdded DIFEA (1.75 mL, 10 mmal) and 4-ami-
nobermodiiriie (1,185, 10 mmod) and alowed to st at 120 Clor 24 h. Concentrationcf the reaction misture and extraclion
with EIQAg fodowed by brine washing afforded dark brown powdes. Purification by calumn chromatography using 30 %
EtOAE In haxanes atforded bght brown powder (2.2 g $1%) TH NMR (MeOD, 400 MHzZ) & 7.72-7.28 {m, GH}, .21 (s.
6); MS (ESI) miz 431 [MrH]*; LC-MS (214 mv) £, 19.2 min, 100 %

A d-amdno-6-{{4-broma-2, 6-Fmethyiphenyiamingl-1,2 S-tragi- 2yl dminaibansoninia (13)

[O048] 1242.15 g, 5 mmoal) was dissolved bn 20 MHaEPrOH (12.5 ml) inapressure lisbe and allcwed o st at 100°C

gvemnight. Remaval of salvent and purification by column chromatography using 60 % EHOAC i haxanes afforded white
powder (1.5 g, 73%); TH NMR {Me0D, 400 MHz] & 8.00 {br 8, 1H), 7.63 (br 8, 2H), 7.42-7.34 (m, 3H), 2.24 (s, GH); M3
(=30 miz 311 [M=Hp , Li-M5 (214 nm) {1720 mia, 100%

4 g-aming P I e 03 Baimathdphandaminnt f 3 ESsnin. bodaminoibanzomnints (T

[un-rrj Aomiture of B3 (0.3 g, 0.75 mmal), acryleninis {0.5mL, 7.5 mmol), Pa{Ofc); (0034 g, 0.15 mmal), Bl (0.2

mil., 1.5 mmal) and irl-o-tolyiphosphine (0.23 g, 0.75 mmal) in dry acatonitrile (20 mi) was stimed in a pressure lube at
1Wﬂmmmmum mibxiure wias fitered and concentrated. Waber wis added and the the midure was sxtracted
with CHyCl. The combined organic layers wene driesd aver NagS0y, and concentrated. Purification of the residua by
eolumn chromalogreghy using 100% ErOAC in hexanes alforded white amorphous powder (0,08 g, 21 %), 'H NMR
{Me0D, 400 MHz) & 7.98-7,31 (m, TH), 6.18 and 5.62 [d, J = 16.7 Hz (E} and 4, J = 12.0 Hz {2}, 1H], 2.29 (br s, 6H);
MS (ES1) miz 383 [M=H]*; LC-MS (214 nm) £, 15.4-15.8 min, 100%

=i T SRPErating, i GANGet EON., s | it 13 from 1

[328]
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j:(j"’” o

ven

T T3
E E/Z=T5/25 Z

[0049] T ks & midure of E and Z Bomers In the matio 3:1 (E/Z = 75725). Supercritical Fluid Ghromalography (SFC)
hag baon used 1o saparale the lsomers T2 (E somer) and T3 (2 somer) from T1 (mixiure of E and £).

{E)-4-{4-aming-6-4{4-{2-cyanovinyl)-2, 6-cimeshyiphenylaming)-1,3 S-driazin-2-paminalbonzenife (T2)

[0050] H NMR (MeOD, 400 MHZ) & 8.0 (br 5, 1 H), 7.63-7.39 (m, 6H), 6.22 (d, J = 16.5 Hz, 1H), 2.30 (s, BH); M3
(ESI) miz 383 [MHH]" ; LC-MS (214 nm) L, 15.2 min, 35 %

(T d-amino-B{d-{2-cionovinyl)-2 6-Emethyiphonydaming)-1, 3, S-iriazin-2-yiamino)benzonitriie (T3)

[0051]  *H NMR (MeQD, 400 MHz) & 8,0 (brs, TH), 7.64-7.2 (m, BH), 5.66 (d, J = 11,9 Hz, TH), 2.31 (5, BH); MS (ESI)
iz 383 [MEH]* : LC-MS (214 ne) L, 14,8 min, 96 %

Example 4: Synthesis of target comipaunds T4 -T
d-{14-frd-bramo-2,6-dimethylphenyllaming) -6 {methjlaming) 1,3, 5-triazin-2-pllamins)banzondie (14)

[0052] To solution of 12{0.86 g, 2 mmof in dioxane {25 mL) was added DIPEA (0.68 mL, 4 mmol) and 2M CHyNH;
in diowcane (2 mi, 4 mmol) and allowed 1o stir al 120° C for 24 h. Concentration ol the: reaction mbdire and extracton
witFi E10Ac folicwed by brine washing afforded dark brown powder. Purification by coimea chrematography using 50 %
EsOAC In hexanes afforded white powder (0.65 g, 77%) 'H NMR (MeQD, 400 MHz) & 7.65 {br 5, 2H), TA3T.29 [m,
4H), 3.34 (s, 3H), 2.24 (s, §H); MS (ESI) miz 425 M +H]*

H{MW,WWW}J.EW&MMW

[0053] The above compound was pregared from 28 (CHdyMH Indioxene and [2 using the procadure simist o M4

Yiakd: T3%
TH NMR (DS 0y, 400 MHzZ) 8 9.5 (b 8, 1H), B.6 (Br s, TH), 8.0 (br 5, tH), 7.7 (br s, 2H) 7.5 (b 5, ZH), 7.4 (br 5, TH),

3.9 (b 5, 6H], 2.4 (br 5, BHY; MS (ESI) miz 430 [MeH]*
Hnmme,ﬁmuwmm-mﬂhmm}-m S.friapin-2yl sminalbenzonirls (1)

[os0:54] The above campound was prepared frem propan-2-aminé and 12 using the procedure simiar io 14
Yiald; B4 %
e |
453 (AH]*

D, 400 MHZ, £ 7./ 1 (br &, &5, Taa-la5 (m, H) 42 1 il 23 (00 o, T Ld s, Sl MBS (ES) aviz

13
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CHyNH,, Dicuses, CHy=CHCN, PADAL),
HC th-o-olylpbssphine, o
LN, dry CILON, 120°C ﬁ‘.r
14 L
T4
(EZ = Ta/24}
CEL=CHCH, Pd{Dashs, "gm
,;IYC); o elylphssphive,
Ve Tl ™ | L 1EC
HCH 3, MM, Dioxane, "Iil"' o
tac
Br
12
s
TS
(BZ=75025)
ho-tohyipbaaphine,
| 4o Disane, BN, &y N, 120
10 )
i
Is Té
(E/E = TLEE)

{4 4-{2-cyanoving)-2, S-imethylpheryllaming)-E-methylsming)-1, 3 S-triazin-2-yhamino)benzeniie (T4)

[B055] The above compound was prepared freen [ using the procedure smilar i T4

Yiakt T0%

TH NMR (MoOD, 400 MHz} & 7.84-7.38 [m, TH), 8.22 and 5,85 [d, J = 16.7 Hz (Ejand d, J = 11.8 Hz (2], 1H]. 2.86 (br
&, 3H], 279 (5. §H); MS [ES]) miz 307 [M+H]"; LC-MS (214 nim} £, 163 min, 100 %

- 4-{2-cymnovingl)-2,6-cemathylphanyl)aming)-6-{dimathylaming)-1,3, 5-trari-2-flaming) benzoniyile (T5)

[o058] The sbowe compound was prepared fram 15 wsing the procedire simiar o T1

Yield: 13%

TH NMR (MeDD,; 400 MHz) 5 TA4-7.10 (m, TH), 6.21 and 562 [d.J = 18,7 Hz (E) and o, J = 924 Hz (Z), TH]. 5.2 [
s, B}, 2.20 (8, 6HY; M5 (EST) miz 41 t{+H]" ; UPLC (214 nm) &, 4,18 min, 100 %
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Hfiﬁﬂiwﬁmwmwjﬂmmﬂmmu&mmwmmmm

EE Tha abave compaund was prepared from 1§ using the procedurs aimiar 1o T4
T 3F

"HNMR (MeOD. 400 MHz2) 3 7,60-7.38 (m, TH), .21 and 566 |4, J = 18.7 Hz (E) and d, J = 1.8 Hz (2), 1H], 4.2 (br
5. 1H) 2.24 {8, 6H), 1.25 {or s, BH); M5 (ES1) miz 425 [M+H]*; LG-MS (214 ne) 1, 17.5 min, 106 %

Exampia §: Synthesls of larget compounds T7-T9
mﬁ%&%wmmﬂﬁ%tm-tl&mﬂjmm (5]
[0038] The abowe compound was prepared Fom plperidine and 12 using the procedure simiar 1o 14

Yiekd: 42 %
MS (ST miz 479 [MeH]*

HH{{d-{{4-brome- 2, 6-dimethyiphenylaming)-S-monphofing-1, 3, 5-riazin-2-yflaminojbenzoniinls { 16)
[0059] The above campound was prepared from morphaline and 12 using the procedurs simar 1o 14 Yiek:: 62 %

TH NMR [DMSO-dg, 400 MHzZ) 5 9.60 {br 5. 1H), 868 (br s, 1H), 7.99 (5, 1H), 785 (br & 2H), .50 (br 5, 1H), 7.33 (be
8. 2H), 374357 (m, BH), 2.14 (s, 6H); MS (ES1) miz 481 [M +H]*

A-{{4-{{4-brome-2, 6-dimethyiphenjflamino) -G-{d-methyipipararin- Ty-1, 3, 5-razin-2-wjaming)banzonitia (1)

[DO60]  The above compound was prepared rom T-mathylpiperazing and 12 vsing the procedure similar i 14
Yiekd: 89 %

TH HMR (MeOD, 400 Mz} & 7.9 {br 5, 1H), 7,8 (be s, 2H), 7.4-7.2 (m, 3}, 3.8 (brs, 4HY, 2.5 (br s.4H), 2.3 (brs, 3H),
2.2 (5. GH): MS (ESI) mie 493 [M-HE

15
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Fipeeridion, Diooms, ' : CH,=CHCH, Pd(Ce,,
120e ti-o-olyiphusphise,
{:] BtyH, dry CH,CH, 120°C
17
o
™
(BT = 77723)
"rOF CH~CHEN, Pa{DAY, ;
trd-o-todylplaeshice,
ok g By, dry CH,CN, [20°C
he
I8
TH
B (B/Z = 65/35)
CHCHTN, Pa{0Ac,,
tri-o-tolyiphsophss,
1-Mettylgiperesian M, dey CHICH, 120°C
Diozars, 120°C
w o
™
(B/Z = 63T

MHEHEWW_EWJWMW-Hﬂ-HMMMW L

[00&1] The above compound was prepared from IT using ha procedure similas 1o T4
Yield: 12%

BH),1.6 (br &, BH): MS (ESI) iz 451 [M +HT*; LE-MS {214 nm) £ 16,4 min, B9 % Al {br =,

A d-{2-cvanmingl)-2 S-dimelhyiphenyllamine)-6-marphaling- 1,3, 5-irazin- 2 amin bsn sl &
{0062] The abave compound wes prepared from I8 using the proceduse simflar io T1

ek 2w

TH NMR (MeOD, 400 MHz) § 7.72-7.41 (m, 7H), 6.34 and 5,62 [{br s (E) and br s (2), 1H), 3.85-3.5 {m, 8], 226 (s,
GH): MS (ESI) miz 453 [MeH]* ; LC-MS (214 nm) 1, 18.1 min, 81 %

16



Ts

EF 2 828 244 B1
#—ﬂ'd-n'dﬂaqmminm-r.&mhmnuwmnmamwﬁ#mwwpmwhdﬂ-awmmma}mnmmkfm
[0083] The above compound was prepared from 19 using the procedurs similar fo T4 |
el 23%

*H MMR (MeaCD. 400 MHZ) & 7.75-7.38 {m, TH), 625 and 5.6 [br 5 (E) and br & (2. 1K), 392 (br 5, 4H), 2 58 {br &, 4H),
2.38 {br 5, 3H), 2.29 (s, BH); MS (ESY) miz 466 [MeH]*; LC-MS (214 nm) 1, 13.8 min, 100 %

Examgple &: Synthesls of target compound T10

[0re-4]

g ol
J&,“—* vl L
K0y, Diomane, DIPEA, Dicsans, H Lotee
120

Mo 11 I
CH=CHEN, Pa(OiLe),,
BN, iy CHLCN, 120°C

TIO
(B2 = 5248) =
A= d-brovmio-2, B-aifusrophenyl] -, B-olicioro- 1,3, S-Iiazin-2-aming (170

{0065] Toe above compouid was pepared it $-bromo-2 G-difiucrianiling Lsing the g ocadure similar bo 1

Yiekd: B4 %
RS JECN ig 16T M +H]

4{{4-{f4-bromo-2 E-gifucrophenyl)aming)-G-chicro-1, 3 S-lazin-2-lemino lhenzonirife {111)
[00BE] The above compaund was prepared from D Using the procedure simiar o 12

Yiedd: 46 %
i NMR (DMS0-dg, 400 MHZ) & 10.75 (s, 1H), 1025 (s, 1H), 8.01-7.63 (m, BHK MS {ES]) miz 438 [M +H]'

d-{{d-amine-6-{(4-broma-2, f-diuarcphenyliaming)- 1,3, S-riazi-2-y{laming]banzoniide (112)

oo Gl] T aDOVE GO AT WES By S e 50 F duing the e ceoture simi e W

Yiekd: &8 %
B2 NMR (Diwots-dg, $00 ML o) 0 058 (8, TH), 798 (br 5, oHj, F.5B{Br », on), 7.31 (b0 5, JH), B.78 5, 2h) MS (B iz

419 [M #HJ
4-{{4-amino-E-{{4-f2-cyanovinyl-Z S-difuoraphenyamino)-1, 3, S-tnazin-2-paminalbenzoniiiie (T10)

[0DEE] The above compound was preparad fram 112 wsing the procsdire slmifar!

7
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Yiekk: 17%
TH NMR (MeCD, 400 MHz) 5 7,63 (d, J = 4.3 Hz, 2H]), 7.59-7.54 (m, 4H), 7.40-7.32 (m, 1H), B.35 and 5.84 [d, J = 188
Hz (E)and d, J = 12.1 Hz (Z), 1H] ; MS (ESI) miz 304 [VHHT | LC-MS (214 nen) &, 15.1 min, 100 %

Example 7: Synihesis of target compound T11

boes)

PAE- S ¥ o ul

DIFEA, TWsmcans, G
Bydrogen paltids, MaH, I
Taloma Water (10711, °C

Clly=CHRECN, FEDAE),
ity g bipbine,
Erghl, oy CH,OH, 1307

Tl
(/2 = 74026)

2-{d-bramo-2, B-dimethidphenosy) -4, G-dichkore-1.5, Siriazine (113}

[0670) Te a soluson of 2.4,6-trichiora-1.3,5-riazine (5.53 g, 30 mmol)-and 2,4,6-timethyiphenal (6.03 g, 30 menol
and telra-n-butyl ammonioum hydrogen suifate (0.1 g, 0.50 mmol) in 100 mL of Iokiens at 0"C was added siowly 10 mL
af MaOH (1.« y. 3U mmed) and aligwed 10 817 a8 0°C o o and then at peon: lempershure for 35 |, SiOAC was added
and washed with water, 10% HC: and bring. Remuval of sehvand afforded white powder (8.4 g, 80%)

PH MME frasee dg, 4D MHZ) § 7.36 (s, 2H). 7 2107 S10 METES)) miz 350 (MeH]*

#{{4-{d-Lromo-7, E-Rmethyiphencay)-6-chioro-1,3, 5-tnazin -2-yamino Jbenzonimie (114)
i

{0074]  Tha above compound was prepared from 113 wsing the procedurs similar o 12

ik 65% . al

"H HMR (M&0D, 400 MHZ) 5 B.00-7.45 {m, BH), 2.10 (br's, BH) ; M5 (ES1) miz 432 [M+H]"; LG-MS (244 nm) £, 195
miiry, 100 % .

£-{{d-aming-6-{4-bromo2. 6-dimetfyphonoxy)-1 3, S-rinzin-2-y{laminglbanzandite (115}
[0072] The ebove compound was prepaned fam |14 using the procedurs stmilar k13
o 1l 3%

TH NMR {DME0-d6, 400 MHz) 5 7.85 (br s, 2H], 7.61 (3, 2H), 7.37 (br 5, 4H), 2.10 (b s, 6H): M3 P .
LOAKS (214 nm) £, 18.3 min, 100 % : (ES1 miz 412 (Mo,
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4-{{4-aminc-E-{4-{2-cyanoviny()- 2. G-dimethyiphenaxy)-1,2 S-lrazin-2-yllamina)benzenitrile (T11)

[0673] The above compound was prepared from 115 using the procedure simitar bo T1
Yiekd: 38%

TH NMR (MeOD, 400 MHz) & & 8.0 (br 5, 1H), 7.65 (m, 4H), 7.40 {be 5, 2H), 6.23 and 5.67 [d, J = 16.7 Hz and d, J =
12,1 Hz, 1H], 2.2 (be 5, GH); MS (ESI) miz 384 [M +H]*; LC-MS (214 nm) §, 16.7 min, 100 %

Example B: Synthesls of target compounds T12-T14
4-{(4-/4-bromo-2.6-dimathyiphenax))-S-{methylaming)- 1,3, S-triazin-2-wWlaminolbanzonilrde {716}

{0a74] The above compound was prepared fram 2M GHNH, In dioxana and 114 using the procedure simbar lo M
Yield: 58 %

MS (EST} miz 426 [ =H]*

4-{{4-{-bromo-2 S-dimethylphenaxy)-&-(dimethytaming)-1, 3, 5-fazin-2-plaminc)benzonirie {117)

[00T5] The above compaurd was prapared from 2 (GH,)NH in dioxane and 114 using the procedure simiar io 14
Yiekd: 53 %

TH NMR IDMSO-48, 400 MHz} 510.1 (=, 1H), T.78-7.63 (m, 4H), T.38 (5. 2H), 3.15 (s, 3H), 3.03 s, IH), 21T (3, 6H], |
WS (ESi) iz 440 [M +1 5
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A
Y

CHyNH,
Dioxane, 120°C

L

16

CHy=CHCN, P4(0AG),,
tri-o-tolylphsophine,
Et;N, dry CH,CN, 120°C

Ti
(B = TT/23)

(CH)NH
Dioxane, 120°C

&

¥

7

CH;=CHCN, PA[0AC),
tri-g-tolylphsophine,
EyN, dry CH,CN, 120°%C

T13
(B/Z = T2528)

Piperiding
Dioxane, 120°C

Bey

118

CHy=CHCN, PA(OAch,
tri-o-tolylphscphine,
EtyN, dry CHyCN, 120%

g

T4
(B/Z = 75/25)
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A{[4-{4-bromo-2,8-dimethyiphenoxy]-6-{plperidin. 1-41)-1,3 §-triazin-2-yaminajbenzoniriie (18]

[00T€] The above compound was prepared from piperidine and 114 using the procedure simitar 1o 14
Yield: 35 %

*H MMR (DMS0-08, 400 MHz) § 10.1 (3, 1H), 7.74-7.60 (m, 4H), 7.43 (s, 2H), 3.80 (br 5, 2H}, 3.68 {br s, 2H), 217 (s,
&H), 1.65-1.53 (m. BH}; M5 (ES1) miz 480 W +H]*

A{(4-{#-{2-cyanawiny]-2,6-dimethyiphencsy] E-mathylaming)-1.3,5-nazin-2-plaminelbsnzoniile (T12)

[0077] The above compound was prepared from 116 using the procedure sinilas o T4
Yield: 23%

HY NMR (MeOD, 400 MHZ) 5 7.73-7.30 {m, 7H), 621 and 5,66 (4, J = 16.7 Hz {E) and d, J = 12,1 Hz {2}, TH), 2.99 (ke
5, 3H), 2.18 (s, GH); MS (ES]) miz 398 [MeH)*; LC-MS (214 nmj {, 7.8 min, 100 %

A-{(#-{4-{2-cyanaviny])-2,6-cimethyiphanoxy)-6-{dimethplaming)-1, 3, S-tiazin-2-plaminc)benzonile (T13)

[OT8] The above compound wis prapared from 197 using the procediurs similar to T4
Yield: 32%

HY NMF {Me0D, 400 MMz} & 7.73-7.30 (m, 7H), 6.23 and 5.67 (d, J = 16.7 Hz (E} and d, J = 12.1 Hz (2}, 1H), 3.25 (be
8, BH]), 3.18 [br 5, 3H), 2.20/(s, 6H); M5 (ESI) miz 412 [M+H]"; LC-MS (214 nim) &, 18,1 min, 100 %

A 2-cyanoving)-2 B-dimethiplanaxy)-Bplpendin-1-4i-1 3 S-triazin-2-Wlamine)benzanteie (T14)

[0O0T8] The above compound was prapared from HE using the procedure similar to T4
Yiehd: 27T%

HY NMR. (MeOD, £00 MHz) & 7.67-7.40 {m, TH}, 621 and 587 (d, J = 167 Hz (E) and d,J = 12.1 Hz (2], 1H), 3.E86-3.72
(m, 4H), 220 {s, BH), 1.73-1.62 (m, &) MS (ESI) miz 452 M+H)"; LC-MS (214 nm} 1, 2003 min, 100 %

Example 8; Aliernats synthesls of target compaund T2

[0080] In Examphe 3 we reported the separation of T2 {E somer) fram T (mixduee of E and 7). We cptimized ‘the
synthelic scheme to get the compound T2. In this schems we used starting material (E-3-4-aminc-3, S-dimaltyiphe-
ryfiacryionitriie hydrschloride 1o synibesize (he E Bomer T2,

{4, Bchichioro- 1,3, S-razin-2-pllaminohbenzonitriea (T8}

[0081] Toa solulion of 2.4 6-trichioro-1,3,54riactine (1,84 g, 10 mmol) and KGO0, (1.52 9. 11 mmal) in dioxane (50
Ty o GG WES BLESC Bl A, el o SR g IO e s el mb o T and vleasd D sH w LR Eh
and then al roam emperatue for 38 b Sohlenls were evapcralad and waber was added. The preciplisled materdal was
filtered, wasied With 1.otey and DCM to g ot light beowi powder { 7.8 o, B850, TH MMR (DME gy, 400 MHL, 0 0 1.8 5,
THY, TA8{d, J = 6,8 He, ZH), T.83 (d, J = 6.8 Hz, 2H); M2 (ESl) miz 267 [M+H]*

(E)=4-{{4-chioro-8-{{4-(2-cyanoviny) -2, E-dimethyiphenyflaming)-1, 3, S-trlai-2-ylamino)banzonitriie {120}
[00BZ] Toasalulionof M8 {0.53g, 2 mmol) in diexane (50 ml) was added DIPEA {0.77 mL, 4.4 mmel) and (E}-3-(4-
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arning-3. 5-dimathyiphenylenydoniinile kydrachionds (3,42 g, 2 mmal) and allowed 1o stir at 120" C for 24 h. Concentration
of the reacticn mixture and extraction with EIOAC followed by brine washing afforded dark brown powder (0.8 g, yield
quariisiiva). This poader was used directly In next step without further puriication,

(E)-4-{4-amino-6-{4-{2-cyanoviny}-2, 6-dimethyiphenylaming]-1,3, S-trlazin-2-plamino)benzoniide (T2)

[0083] 120 (0.8 g. § mmol) wes dissobed In 28 NHLILPHOM (10 mL) In & pressure lube and allowed to sl at 100°C
overnight. Remaoval of saivent and purifisation by estumn chromalography using 50 % E10A in hexanes afforded whits
powaer (0.44 g. SB%Y TH MIAR (MDD, 400 MHz) & 8.0 {br 5, 1H), ¥.43-7.36 {m, EH), 6.22 (d, ] = 16.5 Hz, 1H), 2.20
(8, BH); MS (ESI) miz 383 [M+H]* ; LC-MS {214 nm) L, 15.4 min, 100 %

Antiviral Aszay
Calls

[O0B4] The JC5I-BL callline, slso known s fhe TZM-b caliling (NIH AIDS Raseasch ond Relarence Reagenl Program,
Genmantown, USA), was used Tor the evaluation of antl-HIV ecthity. TZM-bl cells wera cultured In Dulbecod's Minimem
Essential Medium (DMEM) (Lonza) containing 10% heal-inactivated FBS and 50 pg gentamycindml at 37°C In a hu-
midifsed 5% CO;, 5% air environment. Twice a week the cells were tredted with 0,25% trypsin - 1 mM EDTA (Lonza)
far 10 minubes. The resulling cofl suspansion waswashed with an equivalent amount of TZM-bl medium and subsequently
witbded In & T7 o cullurs ek (Goeiva dic-une, Germany) a1 16% ceis In 20 mo o@aem.

TZM-bl pssay

[0085] The anliviral activity of the newly designed compounds was measured by pre-ncubating ten shousand TZM-bi
celis fal 107 celisiml in cullure medum supplemanted with 20pgimL DEAE dextran) in & SE-well plate far 30 minutes
al 37°C, 5% COy In the presence or absence of sérial dilutions of the respective compound. Subsequantly, 200 TCID,
of HIV.1 Bal was added to each wed and cultures were incubated for 48 hours befare quantifying luciferase acivy,
uging a TriStar LES4 uminometer (Barhoid Technoiogies GmbH & Co. KG, Bad Wildbad, Goarmany}. Each condition
wins evakialed iniripficate wells and in at least we indapendant experiments. The snthviral activity of the compound wes
pxpressed as the percentsge of virsl inhibition campared i the unireated controls and subsequently plofted against the
compourd concentration. Non-inear regression analysis was used o calcutate the S0% effective conceniration (EC.)
based on at leas! twa independent measirements and using GraphPad Prism version 5,03 for Windows (GraphPad
Software, San Dlege, CA, 1F5A),

WET-1 eytotoxicity assay

[008E] TheWaler Soluble Tetrazofium-1 (WET-1) Cell Proliferation Assay s a colorimetric asady far (e measuremant
uif cell pre.iferation i viatility. The assay i3 based on the cleavaga of the tetrazolium sall WST-1 (4-[3{w-waophenyl)-
244-nitrephenyll-2H-5-telracelial-1,3-berizere disulfanate ) 1o & farmazan dye by a comple calluta mechanisam, This
bicrediclion b inmnok dany srdant on the giycolvfic provfictns <F M8 NEW |n vighle calis Thersfare = sme ot of
formazan dye formed comekstes directly Yo the number of viable oalls in the cuflune, and can be quantified by messuring
the absorbancs at 450nm in 8 multiwefl piabe reader. The greater the nimber of viable oells, 1he greater the amount of
formazan dye produced following the adalion of WST-1. Cylotoxicity of each compaund was evaluated using this WS T-
1 viabilty assay, according & the manwaciuners instructions (Roche, Vivoonde, Balgium),

[008T] Briefly, ten thousand TEM-b colls wene seeded ina B6-wel plate and cultuned for 2 days in the presence of a
sertal dilulion of compound. After this 488 exposire, Ced Prolleration Reagent, WST-1, was added and absorbance at
A50 nm was quantifiad after 90 min using @ microplale reader (BloRad, Toklo, Japan), Each compound was tested in
thres replcate wells and in at keast two independent experiments. The perconlage cell iabdly, compared lo untreated
controls, wiis plotted agains! the compound concantration and mmwmmhmm performid using
Grapn.” . 5t ver 0 5,02 1o Sistews (G, "ol oty . Gan Diego, TA, USANG LU e 5% cytotouic
concentration {CCyn). iy

MHHP;’-i activity

[0088] The target compounds are evaluated for thelr anth-HIV-1 acthily and cyioloxiolly, In a primary screan, the ant-
HIV actvity ageinst the laboralory sirain Ba-L and againsl a primary sublype C lsolate was deteemined in the TZM-bi
ced linge. Callutar toxlcy on TZM-bl cells was evalualed using WET-1, Based on the primary screaning resylts, the target
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tompound was furlher evaluated for anti-HIV acthity in diffarent primary calls including peripheral bBlood mensauclear
cells, dendritc celis and CD4+ T lymphocytes. In sddtion, ihe activity against NNRT-resistant viruses (V108A, Y181C,
L100I + K103M, L1001 + E138K + T3691 and K101E + K103N + VI0EV] + VITOM + Y1810 + E1380) was tested,
Diarylpyrimidines (DAPY) TMG120, TMC125 and TMC2TE were usad a8 refersnce LOmpotnds,

[00B9] Table 2 shows lhe comparison of antivieal actbvily (wild and reslstant wiruses) and cylotoicity of targel com-
pounds T1-T14 wilh TMC120, TMC125, TMC2T8 and DATA, -

[0090] TMC120 is now in phase (1 trial to test the kong-lerm safely and effoctiveness for prevention of HIV in afrcan
women. TMCI20 shows high nanomotar activlly against Efavirenz resistant virusas (L1001 + KA03N) and no sctivity
sgainst MNRTEresisant viruses (L1001 + E138K + T3631 and K1J1E + K103N + VI0BYI + V1708 » Y181C + E1380).
In addlion TMC 12015 also cylotoxic below 5 uM (GG 2,88 uM). TMC 125 (Elravirine) and TMC278 (Rilghvirine) which
are cirrently used In Peatment of HIV infeclions are also cylotasic below 10 M,

[0021] Replacement of pyrimidine scaffold (TMC120) by trazine (DATA} decroased Bia eytotoxicilly {15 i) bul no
Improvd activity against Efavirenz resistant virsses. Inlrodetion of spacer (for examphe T2 va DATA) increases the
aclivity against NNRTI-resistant viuses of HIV-1 to the kbw nM level. Several Larget compounds have bedler profila
(Impeoved aclivity againel NNRTi-resistant viruses and also improwed cylotexicity profile) than TMC120,
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66 4% 25 4

T™MC120 TMCI25 TMC178 DATA
Tha partition coaffichent flog D)

(0092] 10 mM stock solution (In DMSO) was prepared,

200 M salution (In DMS0) was prapared fram 10 m& siock salution.

A setof 5-10 diutions (in MeOH) of each compound ware prepared fram 200 oM sohlon to give final lasl concentrations
bebieen 1 nm and 2 pM,

h‘s'\-'l“.ﬂ'ﬂ was Jons wr s hlllﬂ‘ﬂmtﬂ I'imihadﬂug:luﬂf Peaks dea A0 N Soiution., Calbralion cuive wis Maud
Tor each compound b evaluate the linearity of our mathod .

Oclanal was first salurated wilth PBS and PBS was firg{ salurabed with oclenal 20l of 810 mb DMS0 stock sclution
wiss adidad ko 990 ul of PBS (pH 7.4) and then 990 u! of octanol was added. The experiment was done In dupBcate.
After two howrs af shaking a1 37°C and keeping a2 room temparafure for 30 minules the two layers wars saparated. Alter
separalion, oclanol layer was diluted further with MeOH and compound was quantiffed In bath lavers by UPLG [wabsra).
The samplas were anatysed in iphcate,

] S ) 02

Whene:

Contyrns = Concentration of compound in ihe mnilial aguscus solution (PES)
Contepey = Concantration of compeurd in final aguecus phasa (PBS) !
W = Valume of aguacus (PES)

Wi ® Wilume of voleaal

[0053] Tha loaD uakier f= TLC120 and TMC2TE Arg > & snd 40 4 =g of gur iargot compound T2 tha wake s R
T2 iz less Epophilic than TMC120. Based on this logD resull we can postulate that the described compounds under this
indention can have mproved feemlation propertes.
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Claims

1. A compound of Formuls (Ba) o (b} or o stereclsomar, thutomes, recemic, salt, hydrale, or solvate (hereod,

Ry

Wen

ﬁ?i . X
Fh‘@' Rs
R vy o (1)

Wheerein

Ry, Py, and Ry are each independently selected from the list comprising -C; gaficyl, -halo, and - GH=CH-Ch;
Ry and Ry dre each independently sefected from the list comprizing -H, -CN, and «CH=CH-GH;

Ry s selected from the st comprising -H, ‘and -NR;Rg

Ry and R; are each independently selecied from the list comprising -H, -C, zalkyl, -and -pheryl; sakf -phanyl
Badng optionaly substuled with -CM; o

Ry and By taken ogethér with the: N akom b which lhey are stiached form & 5-or 6-membered haterocycia
comprizing from 1 to 3 heleroatoms selecied from B, S and O,

X 5 selected from Me list comprising -NH-, -NCy galiyl-, -0 and

whareis allesst one of By - B ls -CH=CH-CN,
2. A compolayt gignedine fa clefm wheralin:

f; and Ry are each independently Selected from The st comprising -G, galkyl, and -haf;
Ry I -CH=CH-CN:
R, and Ry are each independently selected from the st comprising -H, and -CN;
Rg s selected from tha Itst comprising -H, and -NR;Ry:
Fty and Ry ¢ each independantly sesacled from the kst comprising -H, -C. galkyl, and -phonyt; said -phemyl
being oplionally substiited with -CN: o
Ry and Ry taken topether with the N atom to which they are aftached form a 5-0r G-membeded hetarocycle
camprizing from 1 % 3 heleroatoms selacted from M, 2 and O
oo ke Sk AL from e i cumprising ”-“';h-h.;.‘ﬁl_-.-ﬂ-
. e N
3 Am—.pwnﬂmnmbnhu-ummm T 2R

: I|.|.I

H.,Ra.:uﬂﬂaﬂraﬂd:Hdapurﬂmﬂjunhmﬁnmﬂmhlmm-mm-nmw « CH=CH-CHE
Ry and Ry are each mu;mmmmmxmmm and -CH;

Re 5 MR;Rs:

nvamn,mmmlmmmurwhmdhmﬂummpmmﬂ -y galkyl, and -phanyl; said -phenyl
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being optionally substituted with -CN; or

Ry and Ry taken together with the N alom o which (hey sre sliached farm 8 S-or 6-membered helerccycls
comgising from 1 to 3 helercatoms selected from N, S.amd O;

X is selecied from the list comprising -NH-, -NG, salkyl-, -0 and

wherein al least one of R, - Ry Is -CH=CH-CN,

4. Acompound according bo claim 1 wherein

Ry and R, are gach independently selected fram the st comprising «Cy galkyl, and -halo; Ry bs -CH=CH-CM:
Ry and Ry are each independently selected from the fist compriging -H, -GN, and -CH=CH-GN;

Rg Is -NR;Rg

Ry and Ry are each independently selacted from the list comprising -H, -G, galkyl, and -pheryl; soid phenyl
being optionally substBuled with -CN; or

Ry and Ry taken iogether with the N aton 1o which they are aitached form a S-o¢ B-membared helerdcycle
comprising frem 110 3 heleroatoms sefected from N, S and 0
X B selected from the list somarising -NH-, NG ealkyl-, -O-,

5. A compound acconding to elaim 1 wherein

R, and Ry ans sach independently sslacted from the st comprising -G« g8y, and -haks; Ry |5 -CHCH-CH;

Ry s -H;
Ry I8 -NR,R;
Ry and Ry are sach inoependently selecied from the Bt comprising -H and -Gy gafiyk
X fe seheied from this list compriging -NH- and -0-,
B. A compaouhd according bo aryona of claims 1-5 wherein the compound ks the E-[Bomer.

T. A pharmaceulical compesiion comprising a compound according 1o anyene of cialme 1 bo 6, swltable for use a8 &
human or veterinaty medicine.

8. A compound eccording to anyone of dalms 1 to B or @ composition according to claim 7 for use &5 8 medicament,

8, A compound accarding to anyone of cialms 4 1o 6 or B compasition acconding 1o claim T for use in he prevention
ardior freabmenl of HIV infectans in & subject in meed theveal.

10. A compaund acconding b anyene of claims 1 1o 6 or & compasitioh acoonding to claim T 1or use a5 a non-nucleoside
reverse renscriptase inhibiion.

Pradmmiae oo af) _:'“

1. Verbindung der Formet (fa) oder (i) oder Stereoisomer, Tautomer, Recemal, Satz, Hydra! oder Solvat daven,
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R4 .

xi'w’l]\n., X N:\in.,

Hy H-E
fe (Ia} “ (Tk)
Wi

Ry, Ry und Ry jeweils unabhdnglg sus der Liste umfassend -G, -Alll. -Halogen und -CHSCH-CN susgewshit
Ry und % jewalls unabhingsy sus der Liste unfamend -rl, <CN umd -CA=CH-CN ausgews;h sinu,

Ry aus der Liste umfassend -H und -NF Ry, ausgewithil lst; R; und Ry jeweiis unabhingly aus der Liste um-
Tassend -H, -Cy -Alkyl und -Phenyl ausgewihll sind; wobel das -Phery| gegebenenfalis durch -GN subsltulert
I8t ndes

Ry und R pemednsam mit dem MN-Alom, an das sie gebundan-sind, elnen 5- oder E-ghedrigen Heterocyoius
urrelassend 1 bs 3 Heleraaiome, acspawshit avs N, S und D, bilden; X aus der Lite umfassend -NH-, -NC; Ak
kyl-,-0- susgewdnit ist; una

wobei mindastens einer der Ry - Ry -CH=CH-CM bedeutel.

2. Verbindung nach Anspruch 1, wabal

Ry und Ry jewels unabhangig aus der Liste umassend -Ci-gAlgyl und -Halogen ausgewahit sind,
Ry -CH=CH-CN bedeulet; :
Ry und By, jeweils vnabhangly aus der Liste umfassend -H und -CM ausgewdhit sind;

Ry ats der Liste umfassend -H und -MNR;Ry auspewah st
Ry und Ry jeweils unabhingly aus der Liste umfassend -H und -Gy g-Alkyl und -Pheny ausgewihil sind; wobel das

« Pheny| gegebenendadls durch -CN substRuien sl odear
R und R, gemeinzam mit dem N-Awom, an das sk gebuncen sind, einen 5- oder B-gliedrigen Heterocycius umfas-

send 1 bis 3 Hateroatome, ausgewshlt aus N, 5 und O, bilden;
X oy det ol umiassend -Nik-, -N-Cy g-Allyl Co- pusdgesind [sL

Warhindn= = 2g(., Anspruch 1, wobel _
Ry, R und Ry jewells unabhiingig aus der Liste umfassend -Gy g-Alkyl, -Halogen und -CH=CH-CN ausgewihll sind;

R, und g jewells unabhingig aus der Liste umfassend -H und -GN ausgewiihe sind;

R -MR, Ry bedeutat;
ijnamummnwmwhmﬂmu-H.-c,;mﬂUMFWaWﬂﬁ:mdu

-Phenyl gepebenerfalis durch -CN substitufan |st; oder
Rz und Ry gomeinsam mil dem N-Alom, an das she gebunden sind, alren 5- oder G-gledrigen Heteroycius umias-

send 1 biz 3 Heteroatoma, ausgowinil aus N, S und O, biden; X aus dor Liste umfassend <NH-, -N-Cy g-Ayh -0

ausgewihill BE und
wobel mindesiens einas der Ry - Ry -CH=CH-CN bedaulet,

Verbindung nach Anspruch 1, wobel

I Ry un ry jewells unabhanglg Bl LB LISl UMTasBond «C Al ) und -Hapagpen susgewlf wnd;

Ry “CH=CH-CH bedeutel;
Ry und Ry jowslls unabhanglg sus der Lisls umtassand -H, -CH und ~CH=CH-CH ausgowihit =ind;

-NRi;Rg bedeutet;
E‘;w’::mﬁ unabhingig aus der Liste umfassend -H, -Cy g-Alkyl und -Phanyl ausgewahit sind: wobel das
-Phenyl gogebenantalls durch -CN substiuier! ist; oder
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Ry tnd Ry gemeinsam mit dem N-Alom, an das ske gebunden sind, einen 5- cdes B-glsdrigan Heleracyeius umfas-
send 1 bis 3 Hoterpalame, ausgewsh] alts M. 5 und O, bikden;
¥, aus der Liste umdessend -MH-, -RGy g-Alyl--0- arsgewihit isL,

Verbindung nach Anspruch 1, wobed

R, urd Ry jaweds unabhlingig aus der Liste umfassend .C-p-Alkyl und -Halogon ausgewahi sind;
Ry -CH=CH-CN bedeulsl;

R -CN bedeulst:

Ry -k bedautet

Fg -NRyRy Badeulel;

R; und Ry jeweds unabhaingly aus der Liste umfassend -H und -C, -Alky! ausgowshil sind;

X aus der Liste urfassand -MH- und -0- ausgewih sind,

Vertindung nach eirem der Anspriche 1-5, wobed es sich bel der Verbindung um das E-lsomes handall,

. Pramazeutische Zusammansatzung, umfassand aine Verblndung nach einem der Ansprivche 1 bis &, die sich 2

Verwendung als human- oder veleringmedizinischas Arzneimittel algnet.

.+ Werbindung nach einem der Arspriche 1 bis 6 oder Zusammansatzung nach Anspruch T zir Verwendung als

Madikament,

Verbindung nach einem der Anspriche 1 bis § eder Zusammansetzung nach Ansprich 7 2ur Venwangung in der
Vaorbeugung undioder Behardiung von Hiv-Infeidicnen bel einem Individuum, das diesar bedard,

10, Vartindung nach sinen der Anspriche 1 bis & oder Zusammensetzung nach Amgpruch T 2ur Versendung als Niehi-

HNukssoskd-Hemmier cor roversen Transkriptass:

Revendicaiions

1. - Composd de Formule (k) ou (Ib) ou sléntolsamire, lautoméne, forme recémbgque, sal, fydrate ow sohale de eelui-cl,

W@L P
I\Ha x’l"r)“ﬁa

Ry Ra
Ra (Ia) Ra (IB)

Coa il BB " Ty P 7y o 50 INddpey S itenl chon ' “u L& lise . 200Prenam b Sroupement: (o la
on Cy.g), -haiogéna et -CH=CH-CN ;

ehate, Lea radicaw P, el R 84, « dependamiv.oni chalal dans 13 5518 conu et -H, <Gl oy UH=CH-CN ;

Fy o5l choisi dans ia liste comprenant -H el -NR-R; | chaoun des radicau Ry al R est indépendamment chalsi
dang ta liste comprenant -H ou un groupement -(alkyle en Cy g) el -phéryie | ledit groupsment -phényle dlant
éveniieilemnent sulbstilug par -CH ; ou

Fi; et Ry forment ensemble et avec Fatome N auguel B3 sont lés un héléracycle comportant entre 5616 chainons
gins qu'entre 1 et 3 ddrostomes cholsls parmi M. O & 5
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& ezt chaisl dans fa Ete comprerant -MH-, -N-(alyle en Cial= =0= 20t
Ol aU mains undes radicaus Ry & Rg reprisente -CH=CH-OMN,

Composé selon la revendicatlon 1, ob

chacun des radicaux R, ef R; es1 inddpendamment chalsi dans I liste compranant kes groupements -(akyle en
{.:143]‘31 W T
Ry reprdsents ~CH=CH-CN :

thactn des radicaux R, of By est indépendamment chals! dans 1 liste campranand =H at-Ca

Ry &5t chalsd dans & hska compranant -H et -MR;Ry ;

chacun des radicaux Ry o Ry est indépendamment chalal dans |2 kste comprenant -H e les groupemants -(akyle
NGy ghel phinyle  ledit groupement -phisiyle dlant dventusliement substitvé par -GN - oy

R; #1 Ry forment ensamble ef avec ['stome N auquel Iz sont llds un hélérocycle comportant enire 5 et & chalnons
ainsl qu'antre 1 &1 3 hidléroalomes cholsis pamiN, O Bl5:

X eut chols! dars b liste compranant -NH-, H-(alkyln gn © g, <0,

Composé selan la revendication 1, ol

chacun des radicaux Ry, Ry ot Ry est indépendamment chois! dans & [iste comprerdant les groupaments-(atiyle en
Gyl -helogéng et CHeCH.CN

chactun des radicaux Ry et Ry eat Indépendamment chols! dans la liste compeanant -H at -CN ;

CNGCUN 88 sadicaus Ry e Ry o4 adpentammant Chrisd dans Jis 508 Oyt e -h et las Groupements «julkyls
Bl Cy g} 01 phvéirgle | ledit groupement -phényle etanl éventieliemant substitud par ACN : ou

R el Ry forment ensambile et aves 'atome N auguel s sont ligs un hétdrocyche comportant enire 5 et 6 chalnens
ainsl guienire 1 81 3 hétdmoatomes cholsis pami M, O et S -

X esl choisi dans ta lste comprenant -NH-, -M-(afiyse en Cyghi -0 et
ol au moing un des radicaw: Ry & R, repedsente -CH=CH.CH.

Composd selen la revendication 1, o

chacun des radicaux R, &f Ry est indépandamment choisi dans & liste comprenant las grodpements -{aliole an
Cy.5) ot -haloging | :

Ry représents -CHeCH-CH ; ; L

chacin des radicaus Ry et Fy esl indépendamment cheisi dans ia ilste comprenant -H, -CN of -CH=CH-CN

Ry reptésonta -NRyR, |

chacun des radicaux Ry ot Ry ast Indépendammont chols! dans a Bste comprenant -H ot les greupemants -(alie
&n Cy.p) el -phiryle | ledt groupement -phényle elant drsntuelement subsiited par 0N ; oy

Ry ¢l Ry forment ensenible el avec Falome N audguel its scnt ls Un hétirooycle comporiant entre 5 et 6 chaingns
ainsi gu'entre 1 of 3 héwroalomes chalsls parmi N, D&t 5 -

X est chols| dans la liste comprenant -NH-, -N-(aliyle sn Ciyg) = -0

Compast 2lan la revensicaton 1, oi

=hacun des radicgux R #f B act "=ip, soamiment cholsl darg tg Fee s -rong i jag greupements faliae o
Cg) el -halogéne ;

Ry représents -CHECH-CH |

Ry raprégerts -CN ;

Ry représents 4 ;

Ry roprésants Ry ;

chacun des radicaux R, el Ry sl indépendammant choisi dans |a kst compranant -H sl les groupemenls -falkyls
e H

3 otk vl la liste cormpeanant -NH- el -0,

;_:..'ﬂ'lj_‘}h" B0 |'-I,I‘?|-Iﬂ *mw* S, 1, i g -E-E,ﬂl:l ' -.....ui'l'm - ;- | E— k"_,

ﬂml PRarmaceulus COMBrEndnt L CoMpSen $610N Mune . wowancue des rmvendicatig | @ 6, sdbp.ot
i wne ulilisation comima médicamant humak ow vibrinake,

Composd seion fune quelcongue des revendlcations 14 8 ou composition selon | revendication 7. pour utilsatien
én lant gue médicamen.
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B, Composé selon [me quelcongue des revendications 1 4 8 ou composilion selon ka revendication ¥, pour utlisation
dans ls waitement praphylacligue eliou thérapeullque des infections par la VTH cho un sujet le nécassitant.

10. Composd salon [una guelcongue des revendications 1 4 § ou composition salon la revendication 7, pour ulllisation
en tant quinhibltewr de franscriplase inverse non nuclioskdique.
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