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a2 giles glhall @l pall dBles cilaadialy dhil o cldasnayly Al i
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microorganisms 4adall dall Gl Llds aie Gl Say .dispersing agents <uils
i antifungal <byladll salasg antibacterial LSl salias degiie Jalge (pacal daulg
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o b GBS g ) e lghay @3 Sl dgaall GlSHall L psene il
LS sall Ly 7 gansal) Jlaia¥) il sane daulsy danyh b 23S jean dad VL dwilaiall
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Glegana (o ST saaley Jlaiad L I degeas A 12aa3 "hydroxyalkyl
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S S s e caunly Lans Jlagiad dp wuS6ST ) 5LEYY (S filas a3 o
Sl ¢l i e canne Jlastad a0 sl (60 (Savg ¢'halogenated alkoxy (salge
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SIS sanly Jlasiad o3 a3l Y ) Tlaal s Aot Lehad elgu JIatind 4 il S
O S (s (DA gy al Lo daDle i de ganay daaall Hhilly Cpag el <l (e
Oe il (S ainge JS 2o AaDle Vil degans "Hlia) Jlagul g de gandl (S
& saaly Jlaind degena o L Ay (@l B asly piage (e ST laiad viey ddegendl
OS v dabide o dilee W) Jlana) degane 588 o (S Boans degena (pe lajladl
i o Jall g5y dauly §)geaiall Jlaial] clegene @liadgs (3685 O Juady puage
el Lol jsemiall G Biine gl Alasl Lalil (e AiSen il (98 ) (258 Al
5ajeal) Jlaia¥) e sane Jaind Woad (S cdalya @l CDA muag ol L ccailgall an
(il L aag Y F il Ly Lol ¢(g) d0)Las) 5y50m

il do 5S Bpean Lelia) o5 Y lSye A cls axdiae o WS i’ puatll uly
Leladiualy ¢lgiing clpuadlaiul ccailpad) (lany Ay clgie (ISl (lgaliih mans Cigyh )
L lgie sl 5 ) el e e ST o aalg)

e desane (e Wlhind (Sa 0508 50 Lo Al 58S dalal Jlamul) cile gane (555
—~O- ¢-O(CH2)04R® ¢~(CH2)04OR® ¢—~(CH2)04R® ¢ paslla san o & "gokaa) Jhagid
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~(CH2)o- Jxy «(CH2)04O(CH)o-1- ¢R® 2 lellaiiad Sa (Y «~CH=CHPh ¢R° 4
— ¢(CH2)0u4N(R®)2 ¢-N3 ¢—CN ¢-NO» ¢R° 2 danal <o L;-ﬁ\ 4O(CH2)o-1-pyridyl
— ¢-N(R®)C(S)NR®2 ¢~(CH2)0N(R°)C(O)NR®2 ¢-~N(R°)C(S)R® ¢(CH2)04N(R®)C(O)R®
- ¢(CH2)04N(R°)C(O)OR®
~(CHa)o-  ¢N(R°)N(R>)C(O)OR®  ¢-N(R®)N(R)C(O)NR®:  ¢N(R°)N(R®)C(O)R®
— ¢«(CH2)04C(0)OSIR®3 ¢+~(CH2)04C(O)SR® ¢~(CH2)04C(O)OR® ¢-C(S)R® 44C(O)R®
—~(CH2)o-  ~(CH2)04SC(O)R®  ¢SC(S)SR®  «—OC(0)(CH2)04SR—  ¢(CH2)04OC(O)R®
— C(O)N(OR®)R®  ¢-(CH2)04OC(O)NR®, ~C(S)SR® ~C(S)NR%  4C(O)NR
— ¢~(CH2)04S(0)2R® ¢-(CH2)04SSR® ¢~C(NOR®)R® ¢~C(O)CH>C(O)R® ¢C(0)C(O)R®
-(CH2)o- ¢~S(0)2NR°, ¢~(CH2)04OS(0)2R° {(CH2)04S(0)20R®
— C(NH)NR%2 N(OR%R° ¢-N(R®)S(O)R® ¢N(R®)S(O)NR®%  4S(O)R®
astiue alkylene (pblSH C14)= ¢SiR% ~OP(O)(OR®): ¢-OP(O)R®: ¢-P(O)R® ¢P(O):R°
Jlyind (Sa Cum «C(O)O-N(R): (g gl psiiose IS C1a)= ) CO-NR®): (ke ]
~O(CH2)o- «~CHoPh ¢ el Ciog ¢omngpugll 8aa o €55 b Lad dasiaws LS RO (S
dasdie y2 5l «h36 =5 Lo daniie 5l (@36 =5 Lgy silaie 2 ol ddla) -CHa- «iPh
(Cmg il G B2a o lgie € ) 5 duilaie pe @3 4 -0 L Jof dils Sl (s
Loaliied o (RO 3 Gabaiie (yfigan IS5 (o) Caupaill e Ladyg ¢ jol ol ¢ umnSYY ]
Al o (G dartie s ol cdandie p2 53 12 -3 L dila lgd Abaal) () 53 ae
(g i) e baa e lgie IS a2 duslaie e @3 4 -0 L daladl 40l of dualad

b Lad aani LS Lgllasiad (Sas ¢ il o o)
daulgy 45 gSal) dalall j) R° e Ll monovalent S Lalaf Jlanu¥l cile gaas (5%
— (CH2)02R® ((paslla s2a o ¢(lgd &laal @l an RO (g Cpliatie Gfigas 3al
N3 «—CN «-O(haloR®) ¢~(CH2)o-2CH(OR®)2 «—(CH2)o20R® «—(CH2)o>OH «(haloR*®)
—~(CHa)o- «—(CH2)02SR® «—~(CH2)p2C(O)OR® «—(CH2)02C(O)OH «~(CHz)o2C(O)R®
—  «SiR*% «NO; «~(CH202NR®% —(CH2)0oNHR® «~(CH2)ooNH2 ©SH

JS 0585 Cua —SSR® 1 «C(O)OR® (5 tie ) astins (S C1y) — -C(O)SR® «OSiR*s
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lgr daviie ddls 5 O(CH2)o1Ph ~CHoPh ¢ Sl 1y (e 82a Ao lgie S jladl aing
lie JS i) &3 duilaie e )34 =0 Lo ol ddla f (G dasdie pe )3 6 =5
Bl s i) Clegane Gacati . il ol (GunndY ol (Gung sl e Baa o
=S 5=0 (e ISR (g dandic U5 S 53 e LDl divalent

Jaind L degene e dapdie 0558 853 e AaDlall 531SaH 46805 JlaiiaY) Cile gana (parials
«<=NNHS(O)2R" «<=NNHC(O)OR" «<=NNHC(O)R" ¢=NNR" =S =0 : b L ")lual
Jeadic Gigaa JS HLad) 23 Gun —S(C(R™))2-35— 5l —O(C(R2))230- <=NOR" «=NR"
6 =5 lgx daniia o) ¢ Lo anion LS allaiind 2y 8y el Ciog ¢mng el (e R 0
sas o lgie 0S5l 5 duilyie e a3 4 -0 Lo ol dils gl (s dasdie ()
iy aadipall S 4805 Jaiay) Clegane Ganati il gl (a5l ¢Cung il (e
Dkl & Cua CO(CR2)230- " @lial Jlaiul L degans (e 4 Lellaial Sy (50 S
3l el e sanan WS allasind oSag Sl Crg ¢omng ougll e RT (e nadie Cigas S
o 34 =0 o Juf dals ) (Ea daadie e Jhatiad L 2ag Y G365 L dandia
Al b s gl g il (e Ban o Lgie JS sl 5 duslate

— cpaslls RT e AilalYl degenall e AW i) Glegene el
— «NHz «C(O)OR® «C(O)OH «CN «—O(haloR®) «—OR® «-OH «-(haloR®) «R®
a gl Wi e ol Jlatid L 2as ¥ R® JS (585 Cua NO2 sl ««NR®2 <NHR®
— «CHPh « il Ciog s2n o 5S35 copnsllell @bd (o JST 5 sanlsy Lt Lellaid
e b4 =0 W dol dils ol (ks dasdie yd cch 6 =5 4 dasdia 5 «O(CH2)o-iPh
b b S ol cGang il (e s e lgie IS LA 2 dulaia

i) L desene o Jinnd B (g o o daDlall Jaaul) Clegane Gaa®
«—C(O)CH2C(O)RT «—C(O)C(O)RT «—C(O)ORT «C(O)RT «-NRT; «RT (1o <" (5Ll
O US i Cus ¢N(RDS(0)RT ol —C(NH)NRT, «—C(S)NRT, ¢-S(O)NR'; —S(0)RT
3253 Y —OPh ¢ Lo aaion WS allaiud (Sa Sl Crg cCpngpugll 0o 53a e RT

o o)l dals of (Wit daniie ye (Jlaiiad g aae Y @b 6 =5 g dandie ) el 4
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b b s gl gl (e sas o lgie IS LA 5 duilaie p2 @3 4 -0
o dila Lgb dbaall (Al 53 ae (RT (e Cpbiatie Gigan S ¢aladl Capatll a2
4 -0 g dalal) 488 o Lolal Qo dils 5 (s dapdie pd cdaniie @hd 12 =3 dais
Al ol (oS gl Cmg ) e Bas e Lgie IS L) o5 dudlatie e cly)

— paslle saa o A RT e 4lall] degenall o D) Jlanu) cilesane (5
— «NH: «C(O)OR® «—C(O)OH «—CN «-O(haloR®) «OR® «—OH «¢-(haloR®) «R®
o "ol i e sl Jlaiud L angr Y R® JS 06$5 Cus NO; sl -NR®; «NHR®
— «CHoPh «dlidl Cy s2n o 5S35 cGunsllell cbd (o ST sanlsy Lt Lellaid
e a4 -0 o b dals f (Wis dadie p2 ()36 =5 Ly dapdia 5l «O(CH2)o-iPh
b b S ol cGang il (e s e lgie IS LA 2 dulaia

s 538 @l (@A (e degana j\) 83 Al "leaving group 4S)U de gend’ juanll
e ganall Uil o Al cliy Y1 Lna 330y cijiine glslS Lgial) oSar 03 <Y
oady JUdl s Ao ¢paati csulfonate esters <lyia] cligalu g caladls LDl 45,51l
.brosylate < luug g ctosylate <Dluwgs emesylate s ctriflate ORI ¢ pasll
sladly dasll W8 )i’ 5 "hydrolysable group sl Jaill ALB degans’ Clpwill 0l
JOl Jua Ao coldl daill ] ¢ guadll Lgi€ay dotida g de ganse M) "hydrolysable moiety
Jua o celdl Jlanll A0l sl claagll B et Jdacaes gl daeld Cagyla caay
desia Llas Wloganag (dalie LluSe S (aleal (mes @lalle « uasll Guly Jball
“Protective Groups in Organic Synthesis,” T. «Jlall Jaw Jo ¢ L) Jlaall 8 439 pae
(W Greene, P. G. M. Wuts, Wiley-Interscience, 1999

s ol (S ol (grin il 53my "organic residue dusme A4 sing yud
e gaoe sl paly S i e Craniy ¢ e snly (1958 853 plo Jat &b
Ay Gy (g o oKar odlel saae Boid o il @lany (Ol e (g5
cailaio e 5 DA e AT sgian leh) o 5l cdegiie duilaia 2 l)d o dugane
Al gl Al a1 Ll it il g il Y1 Cpaun
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S - lly Y ey el cilegana ¢ A S (ealal Jlaind 4 sudd o) cJlaiul 4 oS
5315 AT gpS 5318 AT o Ligmall L8l claagll Jaids of Junde g e
0S84 T S eopS536 AT 0sS838 M1 eosS8312 M1 cops
S 5315 (A2 05853 18 (N2 o Digune 251y 0y Jaidis 8 AT ils

098834 M2 e opS53d A2 (0sS838 M2 08312 N2
@ padiue s LS (gllly B il gay "Aily Sang’ puanll Al 355 il by
e B Ay gl Ay ol cdegene o diad Nl Al Dleall jualieg ciliialsl
2 3 OpS JEa daw o cogiadl i S e Sl iy (Ls lghiay o5 g
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AR

G Y o @Sl jaadd thiazolidinedione (yoly (a3 anding OIS 1Y Le Ll i
b (i) 45 S egl) Q8 JEal Jasnr o) 3l Jass Wl (e clmntl] ians
o~ b 38 G bl se O Y ) deseae 38 (e ST 5l aaly 40 dasiy

A AT mage 8 Gl OIS mumg ol Lo sl gl
by ge ASH o saaly e cla dsladiuly el masd 23 LS Cdigiaad) Geadll (ggial
1 esS 53 18-1 g€ 83261 «Jball du o c(gpame 3 05 O oS0 - oS
Ry AT ila (80K b 41 gl (0sS @l 6-1 0S8 S 53 12
(O3S hd 82 (S 53 122 (s 53 182 (s 83 26-2 (gpume 3l (15
Uy dugmall il (o2l Cpngyugll Jasin L sale L0snS @342 o (g )3 6-2
ahy o Jaain ¥ ) (gpme BT AT G - gpanll BAIL 9 S @3 e S e
@i O Ka elanill (any (808G 2508 135 —8 <7 <6 <5 34 dugme e
(il Gastiy b ol 4 datine dgde Luilaie 2 G310 -1 o gpme 34
i e Ligmall Gsaal) Abd i Al ) Loy ¢ jghuns ¢ amg sl ¢ b CppnniSY)
ax gual cJlaiul 4o Sl I QI 5l Jhaiad dp ST (I jeanl) g JGall
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gh «Jlial 4 alkylcarboxamide webuSga)S J<I calkylcarboxamide 2eluSg0 < A<
Josale I ¢ Jlagiad 4 IRV s gl «dialkylcarboxamide weluSg S A<
cthiohaloalkyl (K sla i cthioalkyl JoSU ¢t calkylsulfinyl (hnile Jo<IF calkylsulfonyl
cJaiud 40 Jof el chaloalkoxy (~uSoSl glla ¢ Jl il ¢Jlasud 4y oSoSl ¢ Sl
OS5 Cun cJlainl g duslaie e &dls Gsid ) ailatie e s ailaie 2 o)
Liganll Goaill Lijean pud ] Aoy ot Ld JAT auiage (& Laad o3 LS iyt
trifluoromethoxy cuSgiae 5518 (53 Bsad cg..uSJSﬂ Bspd duilaie e @) et Al
23 Y L dimethylamino sl Jiise S (352l cacetoxy (ouS siaad (3505
ALy 5 i o (s Aaxinly sl iyl 5 LS ipenall e G (ggias
ChA (e davipe cladgs Ao Digaall e Ge0al Jails (Gl pa clyd o dagd Jaids
Al ¢ giash slicon sl (OennSYT cmg il (umgynel e ksl 5 A
g o oSay ) casallg cagyall ¢ olsll ¢ )olall Jie halogens luagllag cselenium asidi
510 ipunell e A (1S ) Blaa i) gl S s L f 53 Lo S
dhii el )< o LS dgme 2 cbd ool ) saaly o L ) saaly by <
oSy ¢ piel  pemndl uly Jal Jun o gl e (35l Al e i
Y llas AaL em By s ipne o by sl (il ¢Jpd €3 A8 ccilinsla
alkali 48 (jolae d:m) Ssdl gl dbaaall paliall Ligmall pa (Gepdll Jala Lasiy
(Rlas ctransition metals 4Wnl (alas calkaline earth metals 498 dusa )l (olae cmetals
AR PRI Glal aif a&) ¢(actinide metals 2wl alas o) clanthanide metals sty
anionic inorganic radicals 4 Y Lgaall 2 (§50ill Waia Joibe cation (js0lSK dvianall
Lgaall pio Gopdll Jaiii ¥ Aliie Sl (gpene e (35 gl cliugh csulfate il Jie
aslladl caluminum agaie Y cboron (g5 Jie metalloids clements dsidae dxd palic o
POTSPI: ) ddead _alayll ctin jpaamdll carsenic F= ) cgermanium agxileys cgallium
& dabua &y DA miag ol L ¢noble gas elements dlull Hill jualic ol ctellurium
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ey oy dagiall Ll N e ST saaly o U Lghaay o3 A LSl (g 38
Lalg Shagyl ils N (E/Z) trans il fois ume Chagil (e daing Bjgm i
Cilyeg Y el < ghaa¥) Geah DA e ol L .&yal conformational isomers
e i) el e DA Qils ) cdlaiadll

oady dhaic JashaS L dainge 40basS Ly @l drsa jpea Bl DA )8 Bl L
Zs s enantiomer JSliie €Ul das (Ao (daing fjjj S dd s hghs j Ol
-scalemic  adllSu sl racemic L;Agu\)‘la:d: Jic cilyeg WYY e Jaald g cdiastereomer PRREN
o B e SShal G ST S saly e s Lheay 3 A Syl (gm0 oS
optical 4figeall iy ¥y diastereomers pulaill Gilagaie e dldine Bygaan ad dlld
Sl Al anlatll cagaie S Al Y ety ¢ uSall g ol Le isomers
Al a3 ISy (el 55 5yp0ms s Allaia =DISLLey cled Zunndy) WAT il
claslaio e DA paat o WS L Lgie Wana Al gite C'J\.AB dlaiaall geometric isomers
Gl jumatl Leddiuall Blddll clehal lae ol L Agiee saae cleulaic cals )
epimerization ywu) o racemization sy (€3 cifelial PAREG RS S el
Cilenlaiall (e daild clehal) @l cilatie G585 o (e el A leall Glana ddg jaal
.stereoisomers

3l (Sgine 133 o 3l giat Uipen AR ppem b ageinall SLSyall 0 taall 295
ol S gR L 9D il alasind 2 (g Jadlh (S pe Cag e . (ggiuall i
aladiul 5 .4l chiral center dwtagin¥l ((Shall) S5l Jsn egiall Glhall maaill e
e ¢ Spall Aaulsy (gsianal) ahafine gguall (yen Al Guail (<) 5 (+) s 5 d clalal
Chsall Suan d o (1) 42d @Sy (9 levorotatory _ypgill L@.uj W 3 (7)
lae Lad dailas cchlanlaio o A byl ells (685 (b dbarS i L dextrorotatory
all i laie ) L1 (S LS L Al e o) 3k e Ll
Se 50 150 Lads ) L KL Bl cyegi) e bl e Lo ssley oSl
S sl B8 Lehiay 5l UG A e woal 05 o (s gyl EDISLL
St (S cdalal e AiAe LU jpen b e 35 ALy i) 5Shal e S|
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chiral carbon UagiuY) GenSll Jadg Il mauiagi die o (*) dsenill Al olaiad (58
(R) <DL S e o5 38 O asgiall (o clgie CadSl o5 ) gaall & daioe Jashdy
&2 piiiue & LS Lipall fea clgie DA SIS &5 ey ¢ B 05081 (S)
e s3aly gt (S 6 bl (558 Jpm lladl S san3 ) alad i (ol
ALS (53] st (Sasy (sinad) i iy Ty ) (bl AT 35,1
Cahn- aUad aladinl (Ko (giad) Jand bl Laily) Sad Ljlsie Jagha (o Cpind

«s2bEind (5081 (S) o (R) Sl amil Ingold-Prelog
isotopic abundance (gLl Sl NS & whd o Ua lghay o8 Sl clSall Jands
AL A Lo gl lSyal 055 o (S el el Ay Ll el
sasly Jlasind w4l digad (Kl clghiay o A Al dilae il Jhaial g SUSHe
sagall S aaal) 5f 20,3 A< e Calide € e of 403 AS Ly ) b e 58T
glasY) Lo (M et (S Sl isotopes sl Al cpacats L dadall (&b dnbact B)gamny
OH CH S e ol ol yghonill ccoma 5l Cmg ) (sl «Crmg gl il
lie e Lol el Jaiii . caagill e 39C15 BF 98 (170 (B0 (N e S3C
gint ) 55Sial AY1 iliall e 5] LSl B (e Glin Alpiie 23Uy Lete 4]
& e Sl 1Y) e Gaa (931 @bl e il sS5 1 /5 Ll 8)5Sadll il e
JEal Jus e ¢ sl ¢33 isotopically-labeled Uailly dabeall ClSpall (any (o
0583y g M C 5 *H Jie radioactive isotopes Uelad) dadi U (pawad o3 Al &lls
asi il dallaall Uil Jums .substrate 5uS of [5 ead) zas aysi Gujlas & Bhde
Agie (il W yuian dlggud diald §yum 4 C il ol (1401505 P H ¢l (Tritiated
wans CH o8l cdeuterium as gl Jie J8slas Jlaga¥) jie of oS cdlld e sdle
AL b peall st 8 e Jhal) G e ¢ T alh il o 23 Ladlal) Lipal
Syl an (e il ans & ek 35 (5 (g cdmiiie ey cillie f dual
Al @lehal) Lin el dale §)puan lgie Aol plics Sl plpa¥l sUaill Aol

L dalee e 4831S solad Jedll dabic SUSHL dalee 2831 s0be Jlasinly
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padiall Culll G5 eV all (ans (A A0S p1AY) (B Lgheay i Al LSl aag 8
puly dledll )L L sale @y 2y caqueous solution (JSle Jslae (& dilgdll juzaail
(Jiall duws e clgile Jgaand) (Ko A cihagS SLSall aagi G (S hydrate <)
@ o A Sl o) gl canly ped (Ka carall 138 B Al dslae e sl cude e lally
Al Lo g cililgd ool ol iadl g Syl e slall ol cudall e e el o3

cildnall sl el (S e ey @lly GDA muagy
Lol aass A cliyall e AST gl Y L5l Jal i "co-crystal dSyide 85l il Jag
s clis€e o ST ol aaly 39y .non-covalent interaction bl e delsn PlA e
(el o e adl (s A Lcrystalline lattice gyl Gallall 8 8)dine 4Kl il dedll
JEal Juw Ao il ecllsd ol anhydrates <ihuglS (gysld) QI 8 dlaal) cibsal)

“Crystal Engineering of the Composition of Pharmaceutical Phases. Do Pharmaceutical
Co-crystals Represent a New Path to Improved Medicines?” Almarasson, O, et. al., The

co-crystals 4<idall culyglll 28] pacati .Royal Society of Chemistry, 1889-1896, 2004
benzenesulfonic lhigilu () (sassg p-toluenesulfonic acid Ehigilu (pglgi — p (s
.acid
Al DAL 56 a Loy 5 3 Ll s g of (s 4 ) L
& a-hydrogen (pagyid — o 2 ketones ligi€ dagh 08 (Jhall das (e .tautomers
cnol Jsid Smally keto 558 5900l G 5l

O

ELE\\WA\X\ ax OR

PSR pa dal Bape Sab i ipa Hilial ohan ¥ g
s Bygeay al Bypeal (3lg1 A N-hydrogen Cpag)us — N & el a2 (il
gl e ol 3 pyrazoles <¥g3hm gt of oSar ¢ AT JB B Limidic acid ¢baw

Jaia) L aae Y 5 3-A% (N 2 Jlasiud L an e Y ctautomeric forms S yill dilaie

v ladd minge 2 LS 5-A7 (N 2o
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U g &
N-N N-N

3 3 3
o KO

H H

el dlainal)l Sl eDlles U 1Y) ey (el DA i o L
iy il e dilide @la B oaag Dl e JSI AiLasl dsall G iyl e
Bygaca JISEYT sanae salad dabidall e bawll cabias o (Kar ceDbans of JKEY) sase jgua
Ailide JIKEY) s jgen B Ea0 Gy iliKpall dagi 8. L) dlidl) ailadll 8 5
A < pliayl ety dlld Ay o) Lo badae <Dt i) Jadinall (e (s

Al JKEY) saxe Hgeall

gl dauls S e Ak s (S ccailsall gy B

Jasind Clegane (i G a3 R O aseiall e el (gl nia s3e Ghaat & n Cus
L.)SA:' 4j Jiladia d\d.f.b.n\ k"_il.::jA.;.A" %) Jms:ij .Rn(e) cRn(d) cRn(C) cRn(b) ‘Rn(a) cddliasia
& Yl ga) AR ol 1Y (JUal da Ao sas o R Jlyiul degene JS paas

Al el 8 cpnlla 55 O 3L Y R' 4l ¢ Cpnglla
s lgie adlll @ ) clipSally cluSlly liSyally clgall ans o Jpanll (Ko
o Jaall B sled) GlaaY ale JSa 8 e il aladiul Asgan Walds of Gl
& il SlaSilly @l pumatt Loxdioall LSl algally o) dse sSE cJlall s

Aldrich Chemical Co., (Milwaukee, Wis.), Jie (ppylad (payse (e dalic L gie CaiSH
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Acros Organics (Morris Plains, N.J.), Fisher Scientific (Pittsburgh, Pa.), or Sigma (St.
el gLl Jaall 3 5leall Glaal ddg jae (Brh dhaules W yumas 2y o Louis, Mo.)
Fieser and Fieser’s Reagents for Organic Synthesis, Volumes 1- Jie c;\)d\ c;ﬁ daingall
Rodd’s Chemistry of Carbon Compounds, Volumes 1- ¢17 (John Wiley and Sons, 1991)
Organic Reactions, ¢5 and supplemental volumes (Elsevier Science Publishers, 1989)
March’s Advanced Organic Chemistry, ¢Volumes 1-40 (John Wiley and Sons, 1991)
Larock’s Comprehensive Organic ¢ ¢(John Wiley and Sons, 4th Edition)
.Transformations (VCH Publishers Inc., 1989)

&ML@_'\ 3 e dasagall 4 #\U\JBGHMch‘}&AJJ&JLJ)@M(’JL«
aiell il Gled 42y Lyl Lla paic K4 Y Laie quLdLa Ldne uiyh Iglghad olial
e sl (] liaalyall 5 dileall sualie 5 (5T 5ypum 1int i o) f clshal
b Caila @@f‘my S HWEY dlal) e Jla b iy Y 43l caan s e
Ol gladl (s C,L_“\SZ\_J:.}:.M”A\ jchjmwc_')apwu\d\écdh
ol @;j saeg thagiil) ldle sl (goaill adaiill (e (Fide popa Ane tdundill s sl
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-REY-PY

-

il el 1

N-(4-(TERT- 30aluS52,S - T- i (2t sibans-5)4-(id (Uisar i) 4)~N 1

BUTYL)PHENYL)-4-(5-CYANOPYRIDIN-2-YL)PIPERAZINE- 1 -CARBOXAMIDE

3 : Z;_N/\:/\NOCN

'"H NMR (400 MHz, Chloroform a)sis ysl< -d) § 8.46 (dd, J = 2.4, 0.8 Hz, 1H), 7.69

(dd, T =9.0, 2.3 Hz, 1H), 7.38 — 7.32 (m, 2H), 7.30 (d, J = 2.1 Hz, 2H), 6.63 (dd, ] = 9.0,
0.9 Hz, 1H), 6.31 (s, 1H), 3.83 (m, 4H), 3.74 — 3.65 (m, 4H), 1.32 (s, 9H)."3C NMR (101
MHz, CDCl3) § 155.21, 152.77, 146.72, 140.23, 135.95, 125.99, 120.16, 105.84, 97.27,

43.93, 43.28, 34.45, 31.54.LC-MS (m/z): 364.01(Ls\0).

4-(5-CYANOPYRIDIN-2-YL)- duabuS 9058 -1- 3l Jaid =N—(Jr2-Cpaym gl -5)-4 —¢
N-PHENYLPIPERAZINE- 1-CARBOXAMIDE

O
O}_N\_/N

\ CN
N/

'"H NMR (400 MHz, )85 5i<-d) & 8.43 (dd, J = 2.3, 0.7 Hz, 1H), 7.67 (dd, J = 9.0, 2.3

Hz, 1H), 7.41 —7.34 (m, 2H), 7.31 (dd, T = 8.7, 7.1 Hz, 2H), 7.11 — 7.03 (m, 1H), 6.61 (d,
J =9.0 Hz, 1H), 6.33 (s, 1H), 3.82 (dd, J = 6.7, 4.1 Hz, 4H), 3.69 (dd, ] = 6.7, 4.1 Hz,
4H).1*C NMR (101 MHz, CDCls) & 159.04, 154.83, 152.62, 140.10, 138.52, 129.02,

123.55, 120.05, 118.37, 105.70, 43.77, 43.12.LC-MS (m/z): 308.1 (asals).
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4-(5-CYANOPYRIDIN- 2abuS 1S - T-0piho (o Ji) -4)=-N(da2-Cpaym i -5)-4 —

2-YL)-N-(4-ETHYLPHENYL)PIPERAZINE- 1-CARBOXAMIDE

'H NMR (400 MHz, agéjlgﬁ—d) 5 8.43(dd,J =24, 0.9 Hz, 1H), 7.66 (dd, J =9.0, 2.3

Hz, 1H), 7.27 (m, 2H), 7.14 (d, J = 8.3 Hz, 2H), 6.60 (d, J = 9.0 Hz, 1H), 6.28 (s, 1H),
3.81(dd, J = 6.6, 4.1 Hz, 4H), 3.72 — 3.63 (m, 4H), 2.61 (q, ] = 7.5 Hz, 2H), 1.27 — 1.15
(m, 3H).3C NMR (101 MHz, CDCLs) § 159.30, 155.32, 152.87, 140.33, 139.94, 136.30,
128.59, 120.67, 118.64, 105.94, 97.37, 44.03, 43.37, 31.19, 28.47, 15.93.LC-MS (m/z):

336.0 (L gl
4-(5-CYANOPYRIDIN- 23alua€ g0 S -1 -3y (Jaid ity -4)=N—(Jr2-Cpaym gl -5)-4-2

2-YL)-N-(4-PENTYLPHENYL)PIPERAZINE-1-CARBOXAMIDE

5O
N N—\ CN
o Y/ N/

'H NMR (400 MHz, agéjlgﬁ—d) 5 8.43(dd,J =24, 0.8 Hz, 1H), 7.66 (dd, J =9.0, 2.3

Hz, 1H), 7.23 (d, ] = 12.6 Hz, 2H), 7.12 (dd, J = 8.1, 6.1 Hz, 2H), 6.60 (dd, ] = 9.1, 0.9
Hz, 1H), 6.30 (s, 1H), 3.80 (dd, J = 6.5, 4.2 Hz, 4H), 3.70 — 3.63 (m, 4H), 2.56 (m, 2H),
1.57 (m, 2H), 1.31 (m, 4H), 0.88 (m, 3H).!3C NMR (101 MHz, CDCls) § 159.19, 155.22,
152.77, 140.23, 138.52, 136.16, 129.39, 129.04, 121.87, 120.47, 118.54, 105.84, 97.27,

43.93,43.27, 35.40, 31.58, 31.35, 22.69, 14.19.LC-MS (m/z): 378.1 (Jé.j;h).
4-5- weluSe < T-gbn (s dugy o3l -4)"N—(d2-cpaym s -5)-4 2

CYANOPYRIDIN-2-YL)-N-(4-ISOPROPYLPHENYL)PIPERAZINE- 1-CARBOXAMIDE

OO o

'H NMR (400 MHz, aljé‘iljﬁ-d) 5 842(dd,J=24,0.8 Hz, 1H), 7.64 (dd, ] =9.0, 2.3
Hz, 1H), 7.28 (m, 2H), 7.20 — 7.09 (m, 2H), 6.58 (dd, J = 9.0, 0.8 Hz, 1H), 6.46 (s, 1H),
3.83 -3.72 (m, 4H), 3.69 — 3.61 (m, 4H), 2.86 (hept, ] = 7.0 Hz, 1H), 1.22 (d, J = 6.9 Hz,
6H).!3C NMR (101 MHz, CDCls) § 159.17, 155.32, 152.73, 144.42, 140.16, 136.31,
126.99, 120.67, 118.57, 105.82, 97.12, 4391, 43.25, 33.63, 24.18.LC-MS (m/z):

3494k ls).
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4-(5- 2aluS o€ -1- (b (i diine -6-duag g5 -2)~N—(2-Cpam silo -5)-4—

CYANOPYRIDIN-2-YL)-N-(2-ISOPROPYL-6-METHYLPHENYL)PIPERAZINE- 1-CARBOXAMIDE

$O-Cr
N N—\ CN
o N/

'H NMR (400 MHz, ays85,5<-d) § 8.48 — 8.40 (m, 1H), 7.66 (m, 1H), 7.22 - 7.13 (m,

2H), 7.08 (m, 1H), 6.66 — 6.57 (m, 1H), 5.83 (s, 1H), 3.80 (dd, J = 6.7, 4.0 Hz, 4H), 3.68
(dd, J = 6.8, 3.9 Hz, 4H), 3.12 (m, 1H), 2.25 (s, 3H), 1.21 (d, ] = 6.9, 0.9 Hz, 6H).'3C
NMR (101 MHz, CDCl3) § 159.25, 156.14, 152.77, 145.95, 140.21, 136.24, 133.49,
128.28, 127.58, 123.70, 118.56, 105.88, 97.21, 44.09, 43.61, 28.69, 23.68, 18.83.LC-MS

(m/2): 363.9 (Layals).

N-(4-(SEC- 2aluSe0)S -1-0p3hm (dim2-Cpuym gl -5)-4—(Juid (Jsga—ebus)-4)=-N-

BUTYL)PHENYL)-4-(5-CYANOPYRIDIN-2-YL)PIPERAZINE- 1 -CARBOXAMIDE
;—< >—NH —\ =
)N NOCN
o “— N

'H NMR (500 MHz, a)s35,5S-d) 8 8.43 (d, J =2.3 Hz, 1H), 7.66 (dd, ] =8.9,2.3 Hz, 1H),

7.27 (d,J = 1.9 Hz, 2H), 7.12 (d, J = 8.5 Hz, 2H), 6.60 (d, J = 9.0 Hz, 1H), 6.28 (s, 1H),
3.86 — 3.74 (m, 4H), 3.71 — 3.60 (m, 4H), 2.56 (m, 1H), 1.57 (m, 3H), 1.21 (d, J = 6.9 Hz,
2H), 0.81 (t, J = 7.3 Hz, 3H).3C NMR (126 MHz, CDCl3) § 159.19, 155.23, 152.77,
143.26, 140.23, 136.26, 127.69, 120.47, 118.54, 105.84, 97.26, 43.93, 43.27, 41.22,

31.33, 31.09, 22.05, 12.36.LC-MS (m/z):364.1 (& sals).

N-(4- el -1-gibn (dr2-apn b 5)-4-(dad doen -4)-N
BUTYLPHENYL)-4-(5-CYANOPYRIDIN-2-YL)PIPERAZINE- 1 -CARBOXAMIDE

O
O

\ CN
N/

'H NMR (400 MHz, a)s85,5i<-d) & 8.43 (dd, J = 2.4, 0.8 Hz, 1H), 7.66 (dd, J = 9.0, 2.3
Hz, 1H), 7.24 (m, 2H), 7.11 (d, J = 8.2 Hz, 2H), 6.60 (d, J = 9.0 Hz, 1H), 6.27 (s, 1H),
3.81 (m, 4H), 3.75 — 3.62 (m, 4H), 2.56 (1, J = 7.7 Hz, 2H), 1.59 (m, 2H), 1.34 (h, J=7.4
Hz, 2H), 0.91 (1, J = 7.3 Hz, 3H).3C NMR (101 MHz, CDCl3) & 159.20, 155.21, 152.77,
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140.23, 138.48, 136.17, 129.05, 120.46, 118.54, 105.84, 100.13, 97.27, 43.93, 43.27,
36.52, 35.12, 33.83, 31.09, 22.43, 14.10.LC-MS (m/z):364.2 (L sals).

N-(d 3ela5S TG (2o s -5)4=(U e 2-Uss 4)-N -

BUTYL-2-METHYLPHENYL)-4-(5-CYANOPYRIDIN-2-YL)PIPERAZINE-1-CARBOXAMIDE

'H NMR (400 MHz, agéjlgﬁ—d) 5 8.43(dd,J =24, 0.8 Hz, 1H), 7.66 (dd, J =9.0, 2.3

Hz, 1H), 7.43 (d, J = 8.1 Hz, 1H), 7.00 (m, 2H), 6.65 — 6.56 (m, 1H), 6.05 (s, 1H), 3.81
(dd, J=6.6, 4.2 Hz, 4H), 3.72 — 3.61 (m, 4H), 2.60 — 2.49 (m, 2H), 2.23 (s, 3H), 1.58 (m,
2H), 1.43 — 1.27 (m, 2H), 0.91 (t, J =7.3 Hz, 3H).1*C NMR (101 MHz, CDCl3) § 159.21,
155.67, 152.77, 140.22, 139.63, 134.12, 130.69, 129.66, 126.90, 123.60, 118.54, 105.84,

97.24, 43.93, 43.37, 35.19, 33.83, 22.50, 18.03, 14.11.LC-MS (m/z):378.1 (2 sals).

4-5- b€ -l-gpby (did uSshe 4)-N—(Ar2-com sl -5)-4-¢s
CYANOPYRIDIN-2-YL)-N-(4-METHOX YPHEN YL )PIPERAZINE- 1 -CARBOXAMIDE
N\

O—QNH __
(3 on
o “~— N

'H NMR (400 MHz, 2525 ,4<-d) 'H NMR (400 MHz, p)5854S-d) § 8.43 (dd,J =2.3, 0.8

Hz, 1H), 7.66 (dd, J =9.0, 2.3 Hz, 1H), 7.27 (s, 4H), 7.25 (d, J = 2.3 Hz, 1H), 6.91 — 6.80
(m, 2H), 6.60 (dd, ] =9.0, 0.9 Hz, 1H), 6.24 (s, 1H), 3.80 (d, J = 6.6 Hz, 8H), 3.71 — 3.62
(m, 4H); 3C NMR (101 MHz, CDCls) § 159.20, 156.37, 155.53, 152.76, 140.22, 131.57,

122.75,118.54, 114.37, 105.84, 97.25, 55.66, 43.93, 43.24; LC-MS (m/z): 338.2 (&5als).
45 bS58 10l (Ui (Ssian 3258 1)4)N~(Ur2- 0t s -5)-4-d

CYANOPYRIDIN-2-YL)-N-(4-(TRIFLUOROMETHOXY )PHEN YL )PIPERAZINE- 1 -CARBOXAMIDE
F3C,

O@NH — =
)N NO—CN
o “— N

'H NMR (400 MHz, a)s85,5i<-d)  8.44 (dd, J = 2.4, 0.8 Hz, 1H), 7.67 (dd, J = 8.9, 2.3

Hz, 1H), 7.43 — 7.35 (m, 2H), 7.22 — 7.12 (m, 2H), 6.61 (dd, T = 9.0, 0.8 Hz, 1H), 6.38 (s,
1H), 3.88 — 3.77 (m, 4H), 3.75 — 3.63 (m, 4H).!3C NMR (101 MHz, CDCls) § 159.22,
154.80, 152.83, 140.36, 137.45, 122.01, 121.33, 118.54, 105.93, 97.51, 43.94, 43.31.LC-

MS (m/z): 391.9 (Lasale).
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45 2SS Lgule (U (s Aiae 919)-4)"N~(dr2-Cotpe sibam -5)-4-

CYANOPYRIDIN-2-YL)-N-(4-(DIMETHYLAMINO)PHEN YL )PIPERAZINE- 1 -CARBOXAMIDE

\
N—QNH — __
/ N N

'H NMR (400 MHz, agéjlgﬁ—d) 5 8.43 (dd, J =23, 0.8 Hz, 1H), 7.66 (dd, J = 9.0, 2.3

Hz, 1H), 7.23 —7.14 (m, 2H), 6.76 — 6.63 (m, 2H), 6.59 (dd, J =9.1, 0.8 Hz, 1H), 6.16 (s,
1H), 3.87 —3.71 (m, 4H), 3.71 — 3.58 (m, 4H), 2.91 (s, 6H).'">*C NMR (101 MHz, CDCl5)
§159.23, 155.89, 152.77, 148.10, 140.19, 128.23, 123.08, 118.58, 113.45, 105.84, 97.16,

43.96, 43.27, 41.18.LC-MS (m/z): 351.1 (J:'aj;h).
N-h b€ Loy (Br2-0mme s S)d-(dsé dowd 4)-N-s

ACETYLPHENYL)-4-(5-CYANOPYRIDIN-2-YL)PIPERAZINE- 1-CARBOXAMIDE

Wat gy
o N N—QCN
o “— N

'H NMR (400 MHz, a)s8s)5i$-d) § 8.44 (dd, J = 2.3, 0.8 Hz, 1H), 7.96 — 7.89 (m, 2H),

7.68 (dd, J = 9.0, 2.3 Hz, 1H), 7.54 — 7.44 (m, 2H), 6.61 (dd, J = 9.0, 0.8 Hz, 1H), 6.58
(s, 1H), 3.84 (dd, J = 6.7, 4.0 Hz, 4H), 3.72 (dd, J = 6.7, 4.0 Hz, 4H), 2.57 (s, 3H).!3C
NMR (101 MHz, CDCl3) § 197.10, 159.12, 154.21, 152.76, 143.29, 140.32, 132.30,
130.08, 129.97, 118.80, 118.59, 105.87, 97.52, 43.86, 43.31, 26.57.LC-MS (m/z):350.00

N-(4- aclaSe S -T-gihn (dr2-gpann s -5)-4-(did sesn -4)-N—g

BROMOPHENYL)-4-(5-CYANOPYRIDIN-2-YL)PIPERAZINE- 1-CARBOXAMIDE
Br@NH — =
)N N—<t/>—CN
o “— N

'"H NMR (400 MHz, a)s85,5i<-d) & 8.43 (dd, J = 2.4, 0.7 Hz, 1H), 7.67 (dd, J = 9.0, 2.3

Hz, 1H), 7.45 — 7.37 (m, 2H), 7.31 — 7.26 (m, 2H), 6.60 (d, ] = 9.0 Hz, 1H), 6.33 (s, 1H),
3.85—3.77 (m, 4H), 3.74 — 3.64 (m, 4H).!3C NMR (101 MHz, CDCl3) § 159.15, 154.63,
152.76, 140.28, 137.82, 132.07, 121.71, 118.47, 116.20, 105.86, 97.42, 43.86, 43.23.LC-

MS (m/z): 388.1 (Lasale).

N-(4- eSS -T-goibn (r2-gowm s -5)-4-(dad )9l 4)-N —(
CHLOROPHENYL)-4-(5-CYANOPYRIDIN-2-YL)PIPERAZINE- 1-CARBOXAMIDE
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m@w — =
)N NO—CN
o “— N

'"H NMR (400 MHz, a)s85,5i<-d) & 8.43 (dd, J = 2.3, 0.8 Hz, 1H), 7.67 (dd, J = 9.0, 2.4

Hz, 1H), 7.36 — 7.30 (m, 2H), 7.27 (d, J = 6.0 Hz, 2H), 6.60 (d, J = 9.0 Hz, 1H), 6.35 (s,
1H), 3.82 (dd, J = 6.7, 4.1 Hz, 4H), 3.68 (dd, J = 6.7, 4.0 Hz, 4H).'>*C NMR (101 MHz,
CDCl3) & 159.15, 154.72, 152.76, 140.28, 137.30, 129.13, 128.70, 121.43, 118.49,

105.86, 97.41, 43.87, 43.23.LC-MS (m/z): 342.2 (asals).
4-(5- weluSyS -1-gby (Jid o9 g -4 3)N—(d2-0mpm il -5)-4-¢

CYANOPYRIDIN-2-YL)-N-(3,4-DICHLOROPHENYL)PIPERAZINE- 1 -CARBOXAMIDE
Cl NH — —
)N NOCN
cl o “— N

'H NMR (500 MHz, a)s355iS-d) 8 8.43 (d, J =2.3 Hz, 1H), 7.67 (dd, J = 9.0, 2.4 Hz, 1H),

7.61 (d,J =2.5Hz, 1H), 7.35 (d, ] = 8.7 Hz, 1H), 7.21 (dd, ] = 8.7, 2.6 Hz, 1H), 6.61 (d,
J =9.0 Hz, 1H), 6.39 (s, 1H), 3.88 — 3.78 (m, 4H), 3.73 — 3.64 (m, 4H).!3C NMR (126
MHz, CDCl3) § 159.11, 154.33, 152.75, 140.31, 138.29, 132.86, 130.56, 126.77, 121.73,

119.28, 118.46, 105.87, 97.48, 43.82, 43.22.LC-MS (m/z): 376.1 (dasals).
N-(4- bS8 -1-gpbe (dr2-pim s 5)4-(dsd slba 4)-N-a

CYANOPHENYL)-4-(5-CYANOPYRIDIN-2-YL)PIPERAZINE- 1 -CARBOXAMIDE

'H NMR (400 MHz, a,s35,51S-d) 8 8.44 (d, J =2.3 Hz, 1H), 7.68 (dd, ] =9.0,2.3 Hz, 1H),

7.63 —7.56 (m, 2H), 7.51 (d, J = 8.8 Hz, 2H), 6.69 — 6.51 (m, 2H), 3.83 (dd, J = 6.7, 4.0
Hz, 4H), 3.71 (dd, J = 6.8, 4.1 Hz, 4H).1*C NMR (101 MHz, CDCls) § 159.10, 153.90,
152.75, 143.02, 140.35, 133.41, 119.43, 119.12, 118.41, 106.28, 105.88, 97.60, 43.82,

43.30.LC-MS (m/z): 333.0 (Lasals).

45 3ol 10 (s (e 558 )-4)~N—(dr 2Ot s 5)-4

CYANOPYRIDIN-2-YL)-N-(4-(TRIFLUOROMETHYL)PHENYL)PIPERAZINE- 1 -CARBOXAMIDE

F3C@NH — =
N N
N
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'H NMR (400 MHz, agéjlgﬁ—d) 0 8.44 (dd, J =2.3, 0.8 Hz, 1H), 7.68 (dd, J = 9.0, 2.3

Hz, 1H), 7.56 (d, J = 8.6 Hz, 2H), 7.50 (d, J = 8.6 Hz, 2H), 6.61 (dd, ] =9.0, 0.9 Hz, 1H),
6.52 (s, 1H), 3.83 (dd, J = 6.5, 4.2 Hz, 4H), 3.77 — 3.62 (m, 4H).!3C NMR (101 MHz,
CDCl3) & 159.13, 154.36, 152.76, 141.92, 140.31, 126.43, 126.39, 119.36, 119.16,

118.45, 105.87, 97.49, 43.85, 43.27.LC-MS (m/z): 376.2 (42 5als). 5
4-(5-CYANOPYRIDIN- 2ralus€ 9138 -1-cpibn JuuSa gl N—(dr2-cpvpm gl -5)-4-3

2-YL)-N-CYCLOHEXYLPIPERAZINE- 1-CARBOXAMIDE
Oy

N NOCN
AW

'"H NMR (500 MHz, a)s35,siS-d) 8 8.41 (d,J =2.3 Hz, 1H), 7.64 (dd,J =9.0,2.3 Hz, 1H), 10

6.57 (d,J=9.0 Hz, 1H), 4.27 (d, ] = 7.7 Hz, 1H), 3.79 —3.71 (m, 4H), 3.66 (m, 1H), 3.57
— 3.48 (m, 4H), 2.06 — 1.89 (m, 2H), 1.71 (m, 2H), 1.62 (m, 2H), 1.46 — 1.30 (m, 2H),
1.12 (m, 2H).3C NMR (126 MHz, CDCl3) § 159.23, 156.91, 152.75, 140.13, 118.61,
105.80, 97.01, 49.71, 43.90, 42.89, 34.13, 25.77, 25.19.

N-(TERT-BUTYL)-4- 2abuS40)S -1-cpihm (Jr2-cpapm sl -5)-4—(Jsgecyn)-N-, 15

(5-CYANOPYRIDIN-2-YL)PIPERAZINE-1-CARBOXAMIDE

'H NMR (500 MHz, a)s35,51-d) 8 8.41 (d, J =2.3 Hz, 1H), 7.64 (dd, ] = 9.0, 2.4 Hz, 1H),

6.57 (d, J = 9.0 Hz, 1H), 4.30 (s, 1H), 3.80 — 3.69 (m, 4H), 3.55 — 3.44 (m, 4H), 1.37 (s, 20
9H).3C NMR (126 MHz, CDCL) § 159.24, 156.82, 152.76, 140.13, 118.63, 105.80,

96.98, 51.19, 43.94, 42.92, 29.58.LC-MS (m/z): 288.1 (Lasals).

4-(5-CYANOPYRIDIN-2-YL)- 2abu€gu € -1-pihym JiiS jT—N—(d:'—z- Cpdym il -5)-4- i

N-OCTYLPIPERAZINE-1-CARBOXAMIDE

NH /\ —
o}/—N\_/N—(\Nj/>—CN
25

'H NMR (400 MHz, 2533 )5l<-d) § 8.44 (m, 1H), 7.64 (dd, J = 9.0, 2.3 Hz, 1H), 6.58 (dd,

J=9.0,0.8 Hz, 1H), 4.42 (s, 1H), 3.80 — 3.71 (m, 4H), 3.58 — 3.51 (m, 4H), 3.25 (m, 2H),
1.28 (m, 12H), 0.92 — 0.83 (m, 3H).3C NMR (101 MHz, CDCls) & 159.24, 157.65,
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152.76, 140.15, 118.59, 105.81, 97.07, 43.94, 42.96, 41.22, 31.96, 31.09, 30.41, 29.47,
29.38, 27.11, 22.80, 14.25.LC-MS (m/z): 344.2 (42 ala).

4-(5-CYANOPYRIDIN-2- dalusS g€ -1- 0l g0 ¢ 30 =N=(d2-cpanym g1l -5)-4 -

YL)-N-ISOPROPYLPIPERAZINE- 1-CARBOXAMIDE

'H NMR (400 MHz, a,s39,5<-d) § 8.41 (m, 1H), 7.64 (m, 1H), 6.57 (dd, J = 9.1, 1.8 Hz,

1H), 4.21 (d,J = 7.5 Hz, 1H), 4.09 — 3.92 (m, 1H), 3.74 (m, 4H), 3.52 (m, 4H), 1.18 (d, J
= 6.4 Hz, 6H).3C NMR (101 MHz, CDCl3) § 159.24, 156.95, 152.76, 140.14, 118.60,

105.81, 97.05, 43.92, 42.89, 23.63.LC-MS (m/z): 274.1 (dasals).
N- aele€onS 10 (o 2-naym sibaw -5)-4=(do=1-glled=(7s (55 ¢35))-N-&
((38,58,7S)-ADAMANTAN-1-YL)-4-(5-CYANOPYRIDIN-2-YL)PIPERAZINE- 1 -CARBOXAMIDE

O
0}_N\_/N

\ CN
N/

'H NMR (400 MHz, a)s35,51-d) 8 8.41 (d, J =2.3 Hz, 1H), 7.64 (dd, ] =9.0,2.3 Hz, 1H),

6.57 (d, J = 9.0 Hz, 1H), 4.18 (s, 1H), 3.74 (m, 4H), 3.57 — 3.45 (m, 4H), 2.09 (m, 3H),
1.99 (m, 6H), 1.68 (m, 6H).3C NMR (101 MHz, CDCL) § 159.24, 156.45, 152.76,
140.11, 118.63, 105.78, 96.96, 51.68, 43.93, 42.92, 42.53, 36.58, 29.74.LC-MS (m/z):

366.4 (Lagals).
4-(5- wlSeS lomby (Ao ddie A)N-(Dr2-cpwm sbe 5)4-¢

CYANOPYRIDIN-2-YL)-N-(4-METHYLBENZYL)PIPERAZINE- 1-CARBOXAMIDE

O
N  N—{ CN
o N/

'"H NMR (400 MHz, a)s85,5i<-d) § 8.41 (dd, J = 2.4, 0.7 Hz, 1H), 7.64 (dd, J = 9.0, 2.4

Hz, 1H), 7.21 (d, J = 8.0 Hz, 2H), 7.15 (d, J = 7.9 Hz, 2H), 6.58 (d, ] = 9.0 Hz, 1H), 4.66
(m, 1H), 4.41 (d, J = 5.4 Hz, 2H), 3.79 — 3.70 (m, 4H), 3.60 — 3.51 (m, 4H), 2.34 (s,
3H).3C NMR (101 MHz, CDCL) § 157.52, 152.85, 140.27, 137.51, 136.25, 129.63,

128.16, 118.67, 105.92, 45.14, 44.03, 43.12, 31.19, 21.36.LC-MS (m/z): 336.1 (42 sala).
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45 welaSoS Loggby (e Br2-0hed) N—(r2-comm sl -5)4-3

CYANOPYRIDIN-2-YL)-N-(FURAN-2-YLMETHYL)PIPERAZINE- 1-CARBOXAMIDE

=
/
NH ,— /=
)N NOCN
o Y~ N

o
'H NMR (400 MHz, agéjlgﬁ—d) 5 8.41(dd,J =24, 0.8 Hz, 1H), 7.64 (dd, J =9.0, 2.3

Hz, 1H), 7.36 (dd, J = 1.9, 0.9 Hz, 1H), 6.58 (dd, J =9.1, 0.8 Hz, 1H), 6.33 (dd, J = 3.2,
1.9 Hz, 1H), 6.27 — 6.21 (m, 1H), 4.77 (m, 1H), 4.45 (d, ] = 5.4 Hz, 2H), 3.79 — 3.71 (m,
4H), 3.60 — 3.53 (m, 4H).'>*C NMR (101 MHz, CDCl3) § 159.30, 157.23, 152.85, 152.32,
142.40, 140.27, 118.66, 110.72, 107.63, 105.91, 97.24, 43.99, 43.07, 38.17, 31.19.LC-

MS (m/z): 312.1 (Gasals).
-1-gba (5= Cnnil-1H- g ue b -3 2)-N—(di2-Cpapm gibus -5)-4 juiast — (4

PREPARATION OF 4-(5-CYANOPYRIDIN-2-YL)-N-(2,3-DIHYDRO-1H-INDEN-5- J:m\.usj:a S

YL)PIPERAZINE-1-CARBOXAMIDE

O i
J—N NO—CN
o Y~ N

'H NMR (400 MHz, aljé‘iljﬁ-d) §8.43(dd,J=2.1, 1.2 Hz, 1H), 7.66 (ddd, J = 9.0, 2.3,

0.8 Hz, 1H), 7.29 (d, J = 1.8 Hz, 1H), 7.13 (d, J = 8.0 Hz, 1H), 7.05 — 6.99 (m, 1H), 6.60
(dd, J=9.1, 0.9 Hz, 1H), 6.28 (s, 1H), 3.80 (m, 4H), 3.72 — 3.63 (m, 4H), 2.87 (m, 4H),
2.06 (p,J = 7.3 Hz, 2H).3C NMR (101 MHz, CDCl3) § 159.30, 155.48, 152.87, 145.50,
140.32, 139.94, 136.79, 124.70, 118.81, 118.65, 117.28, 105.94, 97.34, 44.04, 43.38,

33.26, 32.53, 25.90.LC-MS (m/z): 348.1 (Jsj;h).
4- 2abuSe0 < -1 -cp3hm (= 5-J b€ o3l Ay 530 -3)"N= (U 2-oapm silus -5)-4-i

(5-CYANOPYRIDIN-2-YL)-N-(3-ISOPROPYLISOXAZOL-5-YL)PIPERAZINE- 1 -CARBOXAMIDE
-0
N

\(“\/%NH -
N NOCN
o “— N

'H NMR (400 MHz, agéjlgﬁ—d) 0 8.44 (dd, J =2.3, 0.8 Hz, 1H), 7.68 (dd, J = 9.0, 2.3

Hz, 1H), 7.37 (s, 1H), 6.61 (dd, J = 8.9, 0.8 Hz, 1H), 6.10 (s, 1H), 3.91 — 3.76 (m, 4H),
3.76 — 3.60 (m, 4H), 2.98 (h, J = 6.9 Hz, 1H), 1.27 (d, J = 6.9 Hz, 6H).">*C NMR (101
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MHz, CDCl3) § 17132, 161.11, 159.06, 152.75, 151.31, 140.37, 118.37, 105.88, 97.69,
85.55, 43.74, 43.30, 27.10, 21.68.

~O5b (e (D2 Olig p e -2- Sy y0a -1)-4) =N (20 b -5)-4-c @

4-(5-CYANOPYRIDIN-2-YL)-N-(4-(1-HYDROXY-2-METHYLPROPAN-2- RIPAIVEY 5 S -1

YL)PHENYL)PIPERAZINE-1-CARBOXAMIDE

'H NMR (500 MHz, 585 5<-d) § 8.41 (s, 1H), 7.63 (dd, J = 8.9, 2.7 Hz, 1H), 7.15 (dd,

J=8.5,1.9 Hz, 2H), 6.65 (dd, J = 8.6, 1.9 Hz, 2H), 6.57 (d, T =9.1 Hz, 1H), 4.12 (d, ] =
1.8 Hz, 2H), 3.58 (m, 8H), 1.32 (s, 6H).!3C NMR (126 MHz, CDCl5) § 159.25, 155.53,
152.76, 144.53, 140.08, 136.34, 126.91, 118.53, 115.01, 105.87, 97.05, 74.72, 44.13,

43.19, 37.95, 26.12.LC-MS (m/2):380.1 (L sals).

6-(4-(4- b e (A l-gwbe (e dugn 9 4)4)617z =
1S OPROPYLBENZOYL)PIPERAZIN- 1 -YL)NICOTINONITRILE

N NGCN
NI/

'H NMR (400 MHz, agéjlgﬁ—d) §8.42(dd,J =23, 0.8 Hz, 1H), 7.66 (dd, J = 9.0, 2.3

Hz, 1H), 7.45 — 7.32 (m, 2H), 7.31 — 7.27 (m, 2H), 6.62 (dd, J = 9.0, 0.8 Hz, 1H), 3.73
(m, 8H), 2.94 (h, J = 6.9 Hz, 1H), 1.27 (d, J = 6.9 Hz, 6H).'3C NMR (101 MHz, CDCl3)
§171.03,159.34, 152.78, 151.43, 140.25, 132.67, 127.48, 126.84, 118.46, 106.01, 97.42,

44.67, 34.24, 23.97.LC-MS (m/z):335.1 (Lasals).

6-(4-(2- Juyins 505K (1= (iandd (b Jmg 2 g0 -4)-2- oS8 -2)-4)-6- 2

HYDROXY-2-(4-ISOPROPYLPHENYL)ACETYL)PIPERAZIN-1-YL)NICOTINONITRILE
OH
: C '>—N NOCN
N\
d s A

'H NMR (400 MHz, agéjlgﬁ—d) 8 8.37(dd,J =23, 0.8 Hz, 1H), 7.62 (dd, J = 9.0, 2.3

Hz, 1H), 7.23 (m, 4H), 6.63 — 6.51 (m, 1H), 5.23 (d,J = 6.3 Hz, 1H), 4.62 (d,J = 6.3 Hz,
1H), 3.94 (m, 1H), 3.79 (m, 1H), 3.74 — 3.57 (m, 2H), 3.51 (m, 1H), 3.46 — 3.27 (m, 2H),
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3.12 = 2.97 (m, 1H), 2.88 (h, ] = 6.9 Hz, 1H), 1.22 (d, J = 6.9 Hz, 6H).'>*C NMR (101
MHz, CDCl3) § 171.61, 159.05, 152.70, 149.84, 140.27, 136.49, 127.51, 127.49, 118.32,
105.89, 97.59, 71.64, 44.19, 43.55, 42.38, 38.77, 34.01, 31.09, 24.02.LC-MS (m/2):365.3

6-(4-(2-(4- Jisis su8sSs (dr -Gl (Jisad (L dugn 93 -4)-2)-4)-6- 2 »

ISOPROPYLPHENYL)ACETYL)PIPERAZIN-1-YL)NICOTINONITRILE
: C N NGCN

\

J N NS

'H NMR (500 MHz, a)s35,5S-d) § 8.42 (d, J =2.3 Hz, 1H), 7.65 (dd, J = 9.0, 2.4 Hz, 1H),

7.21 (s, 4H), 6.58 (d, J = 9.0 Hz, 1H), 3.78 (m, 4H), 3.66 (m, 2H), 3.59 (m, 4H), 2.97 —
2.86 (m, 1H), 1.25 (d, J = 6.9 Hz, 6H).!3C NMR (126 MHz, CDCl3) § 170.20, 159.19,
152.73, 147.81, 140.19, 131.95, 128.59, 127.09, 118.46, 105.89, 97.28, 45.58, 44.42,

44.05, 41.26, 40.85, 33.86, 24.11.LC-MS (m/2):350.3 (L sals).
6-(4-(2-(4- s 58585 (drl-obw (dimd (And dasn 'S -4)-2)-4)-6- 55

CYCLOPROPYLPHENYL)ACETYL)PIPERAZIN-1-YL)NICOTINONITRILE
C N N@—CN

\

d ' WA

'H NMR (400 MHz, agéjlgﬁ—d) §8.39(dd,J =23, 0.8 Hz, 1H), 7.62 (dd, J = 9.0, 2.3

Hz, 1H), 7.13 (d,J = 8.1 Hz, 2H), 7.02 (d, J = 8.1 Hz, 2H), 6.56 (dd, J = 9.0, 0.9 Hz, 1H),
3.75 (m, 4H), 3.62 (m, 2H), 3.55 (m, 4H), 1.86 (m, 1H), 1.02 — 0.87 (m, 2H), 0.72 — 0.58
(m, 2H)."*C NMR (101 MHz, CDCl3) § 170.15, 159.19, 152.74, 143.00, 140.19, 131.59,
128.52, 126.32, 118.46, 105.90, 97.31, 45.57, 44.42, 44.06, 41.26,40.91, 15.20, 9.39.LC-

MS (m/2):347.2 (1 sale).
6-(4-(2-(4-(TERT- iy 533585 (o= 1- 0l (hiiand] (i (iisa—y0)-4)-2)-4)-6- 55

BUTYL)PHENYL)ACETYL)PIPERAZIN-1-YL)NICOTINONITRILE
; C N NGCN

\

J s 4

'H NMR (400 MHz, a)sds )5i<-d) § 8.45 — 8.34 (m, 1H), 7.63 (dd, J = 9.0, 2.3 Hz, 1H),

7.38 —7.31 (m, 2H), 7.18 (d, J = 8.3 Hz, 2H), 6.56 (d, J = 9.0 Hz, 1H), 3.76 (m, 4H), 3.63
(m, 2H), 3.57 (m, 4H), 1.30 (s, 9H).3C NMR (101 MHz, CDCL) § 170.17, 159.20,
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152.75, 140.20, 131.62, 128.35, 125.95, 118.46, 105.89, 100.13, 97.31, 44.45, 44.07,
41.26, 40.72, 34.62, 31.48, 31.09.LC-MS (m/2):363.1 (L2 sals).

4- DanSeS l-gpiba (Br2-cpapm s 5)4 did dusyn o 4z ¢

ISOPROPYLPHENYL 4-(5-CYANOPYRIDIN-2-YL)PIPERAZINE- 1 -CARBOXYLATE

>_©7(;}—NCN—©70N

'"H NMR (400 MHz, )33 5i<-d) & 8.44 (dd, J = 2.3, 0.8 Hz, 1H), 7.67 (dd, J = 9.0, 2.3

Hz, 1H), 7.25 — 7.18 (m, 2H), 7.08 — 6.99 (m, 2H), 6.64 (dd, J = 9.0, 0.9 Hz, 1H), 3.75
(m, 8H), 2.91 (hept, ] =7.0 Hz, 1H), 1.24 (d, ] = 6.9 Hz, 6H).1*C NMR (101 MHz, CDCl5)
§159.31, 154.06, 152.79, 149.16, 146.25, 140.27, 127.44, 121.43, 118.48, 106.00, 97.38,

44.23, 33.76, 24.21.LC-MS (m/z):352.0 (42 sala).

4- DS T-gube (Ar3-olayn shu -6)4 dad Jdugn sl 4=k L

ISOPROPYLPHENYL 4-(6-CYANOPYRIDAZIN-3-YL)PIPERAZINE-1-CARBOXYLATE

>_©’O 7\ —
O}—N\_/NAQ-CN

'"H NMR (400 MHz, a5 sS-d) § 7.51 (d, J = 9.6 Hz, 1H), 7.25 — 7.19 (m, 2H), 7.07 -

7.01 (m, 2H), 6.88 (d, J = 9.6 Hz, 1H), 3.86 (m, 8H), 2.91 (m, 1H), 1.24 (d, ] = 6.9 Hz,
6H).3C NMR (101 MHz, CDCL) § 158.65, 154.01, 149.09, 146.35, 130.96, 130.07,

127.47, 121.39, 116.72, 110.12, 44.01, 33.76, 24.20.LC-MS (m/z):351.8 (& sals).

4- DS -1-goby (B 3-00lann 5)slS -6)-4 Jid dugy o3l 4-s

-

ISOPROPYLPHENYL 4-(6-CHLOROPYRIDAZIN-3-YL)PIPERAZINE-1-CARBOXYLATE

: C O}*N/—\N@—CI
o N-N

n_/

'H NMR (500 MHz, a )543 )s<-d) § 7.28 (m, 1H), 7.22 (m, 2H), 7.08 — 7.00 (m, 2H), 6.94

(d,J =9.5Hz, 1H), 3.91 — 3.60 (m, 8H), 2.91 (hept, J =7.0 Hz, 1H), 1.24 (d, ] = 6.9 Hz,
6H).3C NMR (126 MHz, CDCL) § 159.03, 154.07, 149.18, 147.67, 146.21, 129.16,
127.43, 121.44, 115.55, 45.27, 44.96, 44.03, 43.38, 33.76, 24.21.LC-MS (m/2):362.9

4- DS S 1= (Dr3-0plum st -6)-4 did ddiue 3-dugp g3l 4-d &

ISOPROPYL-3-METHYLPHENYL 4-(6-CYANOPYRIDAZIN-3-YL)PIPERAZINE- 1 -CARBOXYLATE
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\
N

i

N N )—CN
o -N

'"H NMR (400 MHz, 2535 ,5<-d) § 7.50 (d, J = 9.6 Hz, 1H), 7.22 (d, J = 8.4 Hz, 1H), 6.95

— 6.84 (m, 3H), 3.86 (m, 8H), 3.11 (hept, J = 6.8 Hz, 1H), 2.33 (s, 3H), 1.21 (d, ] = 6.9
Hz, 6H).3C NMR (101 MHz, CDCl3) § 158.65, 154.12, 148.63, 144.41, 136.64, 130.96,
130.05, 125.86, 123.05, 119.11, 116.73, 110.12, 44.23, 29.07, 23.41, 19.50.LC-MS

(M/2):365.8 (L2 9ala).
6-(4-(2-(4- oyt 925K (U 1-Coibe () swSsh2— (Uil dus 53 -4)-2)-4)-6-J

ISOPROPYLPHENYL)-2-OXOETHYL)PIPERAZIN- 1-YL)NICOTINONITRILE

0
O
NI/

'H NMR (500 MHz, a)535 )5<-d) & 8.40 (d, J =2.3 Hz, 1H), 7.98 — 7.89 (m, 2H), 7.61 (d,

J=9.1, 1.8 Hz, 1H), 7.32 (d, J = 7.9 Hz, 2H), 6.60 (d, ] = 9.0 Hz, 1H), 3.88 (s, 2H), 3.77
(t, ] = 5.0 Hz, 4H), 2.97 (hept, J = 7.0 Hz, 1H), 2.72 (t, ] = 5.0 Hz, 4H), 1.27 (d, ] = 6.8
Hz, 6H).3C NMR (126 MHz, CDCl3) § 195.54, 159.43, 155.29, 152.83, 139.98, 133.82,
128.46, 126.91, 118.83, 105.85, 96.53, 63.98, 53.11, 44.46, 34.46, 23.79.LC-MS

(m/2):349.9 (L sals).
6 i 52530l T-cibes (A 5uSs2- (s duss e 53 -4)-2)-4)-6-5 ¢

(4-(2-(4-1SOPROPYLPHENYL)-2-OXOETHYL)PIPERAZIN- 1 -YL)PYRIDAZINE-3-CARBONITRILE

'"H NMR (400 MHz, 2535 )5<-d) § 7.93 (d, J = 8.3 Hz, 2H), 7.44 (d, ] = 9.6 Hz, 1H), 7.33

(d,J =8.3 Hz, 2H), 6.83 (d, ] = 9.5 Hz, 1H), 3.89 (m, 6H), 2.98 (h, J = 6.9 Hz, 1H), 2.77
(m, 4H), 1.27 (d, J = 6.9 Hz, 6H)."*C NMR (101 MHz, CDCl3) § 195.49, 158.63, 155.37,
133.78, 130.73, 129.42, 128.46, 126.95, 116.97, 109.83, 63.94, 52.94, 44.55, 34.47,

23.79.LC-MS (m/2):349.7 (1asals).

N-(d- welaSon€ Iogmby (dr2-cpam)-d—(did dugx ol 4)N-0 o

ISOPROPYLPHENYL)-4-(PYRIDIN-2-YL)PIPERAZINE- 1-CARBOXAMIDE
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OO0
N N \
o N/

'"H NMR (400 MHz, aljé‘iljﬁ-d) 58.21(ddd,J=4.9,2.0,0.9 Hz, 1H), 7.52 (ddd, ] = 8.5,

7.2,2.0 Hz, 1H), 7.31 — 7.27 (m, 2H), 7.19 — 7.13 (m, 2H), 6.71 — 6.62 (m, 2H), 6.30 (s,
1H), 3.65 (s, 8H), 2.87 (hept, J = 6.7 Hz, 1H), 1.23 (d, J = 6.9 Hz, 6H).13C NMR (101
MHz, CDCl3) § 159.14, 155.37, 148.14, 144.19, 137.82, 136.51, 127.00, 120.45, 113.91,

107.25, 44.88, 43.75, 33.66, 24.22.L.C-MS (m/z): 325.0 (tasals).

N-(4- 2eba€s0€ 10 (o 2-0naym s -5)-4=(Jid dug g3l -4)~N—(s L

ISOPROPYLPHENYL)-4-(5-METHYLPYRIDIN-2-YL)PIPERAZINE- 1-CARBOXAMIDE

>~ )
d s A

'H NMR (400 MHz, 235 ,5<-d) § 8.03 (d, J = 2.3 Hz, 1H), 7.36 (d, ] = 8.9 Hz, 1H), 7.30

—7.26 (m, 2H), 7.21 — 7.13 (m, 2H), 6.61 (d, J = 8.6 Hz, 1H), 6.32 (s, 1H), 3.64 (m, 4H),
3.59 (m, 4H), 2.87 (h, ] = 7.0 Hz, 1H), 2.21 (s, 3H), 1.27 — 1.18 (m, 6H).">*C NMR (101
MHz, CDCl3) § 155.38, 144.17, 136.52, 127.40, 126.99, 123.08, 120.45, 77.48, 77.36,

77.16, 76.84, 45.50, 43.80, 33.66, 24.22, 17.48 LC-MS (m/z): 339.1 (d25als).

4-(5- webaSu S -1-gibn (D Jugn g3l 4)"N—(dr2-compm sud -5)-4- ¢ ¢
AMINOPYRIDIN-2-YL)-N-(4-ISOPROPYLPHEN YL )PIPERAZINE- 1-CARBOXAMIDE

N NQNH
> \ / \ 2
o} N /

'H NMR (500 MHz, DMSO-ds) & 8.49 (s, 1H), 7.62 (d, J = 2.8 Hz, 1H), 7.40 — 7.30 (m,
2H), 7.15 — 7.05 (m, 2H), 6.94 (dd, J = 8.8, 2.9 Hz, 1H), 6.68 (d, J = 8.8 Hz, 1H), 4.61 (s,
2H), 3.58 — 3.47 (m, 4H), 3.31 — 3.19 (m, 4H), 2.80 (hept, J = 6.9 Hz, 1H), 1.16 (d, J =
6.9 Hz, 6H).3C NMR (126 MHz, DMSO) & 155.35, 152.18, 141.91, 138.18, 137.60,
133.41, 126.09, 124.63, 120.00, 108.90, 46.55, 43.62, 32.84, 24.13.LC-MS

(M/2):340.3(L s le).

4-(3- 2el€e€ 10 (i Jugp o3 4)"N—(dr2-Compn sl 3)-4

CYANOPYRIDIN-2-YL)-N-(4-ISOPROPYLPHENYL)PIPERAZINE- 1-CARBOXAMIDE

NC
NH /\ —
OO
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'H NMR (400 MHz, )85 5i<-d) § 8.37 (dd, J = 4.8, 2.0 Hz, 1H), 7.81 (dd, J = 7.6, 2.0

Hz, 1H), 7.28 (m, 2H), 7.20 — 7.13 (m, 2H), 6.82 (dd, J = 7.7, 4.8 Hz, 1H), 6.29 (s, 1H),
3.85-3.75 (m, 4H), 3.72 — 3.62 (m, 4H), 2.88 (m, 1H), 1.23 (d, J = 6.9 Hz, 6H).!3C NMR
(101 MHz, CDCl3) & 160.70, 155.32, 152.03, 144.32, 143.98, 136.40, 127.03, 120.50,

114.83, 95.46, 47.83, 43.79, 33.67, 24.21.LC-MS (m/z): 350.1 (1agals).
4-(4- 2SS -T-giba (i dug e 93 -4)~N—(dr2-cpam sl 4)-d=(a pa

CYANOPYRIDIN-2-YL)-N-(4-ISOPROPYLPHENYL)PIPERAZINE- 1-CARBOXAMIDE
CN
OO0
N N—Q\
J v NS

'H NMR (400 MHz, a,s39,5-d) § 8.34 — 8.24 (m, 1H), 7.30 — 7.26 (m, 2H), 7.22 - 7.12

(m, 2H), 6.81 (m, 2H), 6.28 (s, 1H), 3.77 — 3.69 (m, 4H), 3.69 — 3.61 (m, 4H), 2.87 (m,
1H), 1.23 (d, ] = 6.9 Hz, 6H).">*C NMR (101 MHz, CDCls) § 158.59, 155.26, 149.53,
144.41, 136.32, 127.05, 121.83, 120.52, 117.45, 114.00, 108.85, 44.31, 43.45, 33.67,

24.21.LC-MS (m/z): 350.1 (a2 sals).
N-(4- 2ebaSsS 10 (Jr2-Comm 5 -5)-4-(dsd daogn o3l 4)~N-G G
ISOPROPYLPHENYL)-4-(5-NITROPYRIDIN-2-YL)PIPERAZINE- 1 -CARBOXAMIDE

O -
o)_N\_/N

\ NO,
\ /

'H NMR (400 MHz, a,s35,51-d) 8 9.06 (d, J = 2.8 Hz, 1H), 8.26 (dd,J =9.5,2.7 Hz, 1H),

7.31 -7.26 (m, 2H), 7.21 — 7.12 (m, 2H), 6.57 (d, J = 9.5 Hz, 1H), 6.30 (s, 1H), 3.90 (m,
4H), 3.75 — 3.66 (m, 4H), 2.86 (h, J = 7.0 Hz, 1H), 1.23 (d, J = 6.9 Hz, 6H).">*C NMR
(101 MHz, CDCl3) & 160.32, 155.19, 146.45, 144.55, 136.19, 135.71, 133.39, 127.08,

120.58, 104.71, 44.28, 43.23, 33.67, 24.20.LC-MS (m/z): 370.1 (2 sala).

N- el 8 -1 (L 2- ot (e 52588 (8153)-5)-4— (s g e 931 -4) N,
(4-ISOPROPYLPHENYL)-4-(5-(TRIFLUOROMETHYL)PYRIDIN-2-YL)PIPERAZINE- | -
CARBOXAMIDE

OO0
o “— N %
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'H NMR (500 MHz, a)s8s)5i$-d) § 8.45 — 8.39 (m, 1H), 7.67 (dd, J = 9.0, 2.5 Hz, 1H),

7.31 —7.26 (m, 2H), 7.21 — 7.13 (m, 2H), 6.64 (d, J = 9.0 Hz, 1H), 6.30 (s, 1H), 3.82 —
3.73 (m, 4H), 3.71 — 3.60 (m, 4H), 2.87 (hept, ] =7.0 Hz, 1H), 1.23 (d, ] = 6.9 Hz, 6H).'13C
NMR (126 MHz, CDCl3) § 160.10, 155.29, 145.89, 144.38, 136.34, 134.89, 127.04,

120.53, 105.72, 44.23, 43.43, 33.66, 24.20.LC-MS (m/z): 394.2 (42 sala).

4-(5- 2S5 -1-0ihu (did dugn 930 -4)"N=(L2-00um se9 0 —5)-4-8 (&
BROMOPYRIDIN-2-YL)-N-(4-ISOPROPYLPHENYL)PIPERAZINE- 1 -CARBOXAMIDE

O

'H NMR (400 MHz, a)s39,51-d) 8 8.21 (d, J = 2.5 Hz, 1H), 7.57 (dd, J = 9.0, 2.5 Hz, 1H),

7.28 (d, J = 1.9 Hz, 2H), 7.16 (d, J = 8.4 Hz, 2H), 6.55 (d, J = 9.0 Hz, 1H), 6.27 (s, 1H),
3.63 (m, 8H), 2.87 (m, 1H), 1.23 (d, J] = 6.9, 6H).'>*C NMR (101 MHz, CDCls) § 157.60,
155.31, 148.70, 144.28, 140.08, 136.42, 127.02, 120.47, 108.51, 108.31, 44.82, 43.57,

33.66, 24.21.LC-MS (m/z): 405.1 (da5ala).
4-(5- waluSo S -T-gibn (i dugy 3l -4)"N—(dr2-compm gp6l -5)-4-0 @
CHLOROPYRIDIN-2-YL)-N-(4-ISOPROPYLPHEN YL )PIPERAZINE- 1 -CARBOXAMIDE
O

JN N

o _/

\ Cl
N/

'H NMR (500 MHz, a)s35,51-d) 8 8.13 (d, J = 2.6 Hz, 1H), 7.46 (dd, ] =9.0,2.7 Hz, 1H),

7.28 (m, 2H), 7.21 — 7.12 (m, 2H), 6.59 (d, J = 9.0 Hz, 1H), 6.31 (s, 1H), 3.63 (m, 8H),
2.87 (h,1=6.9 Hz, 1H), 1.22 (d, ] = 6.9 Hz, 6H).!3C NMR (126 MHz, CDCl3) § 157.36,
155.33, 146.40, 144.28, 137.53, 136.42, 127.01, 120.84, 120.49, 107.93, 44.96, 43.59,

33.66, 24.21.LC-MS (m/z): 359.1 (da5ala).
4-(4- 2bSpS -l-gmbe (did dugn gl 4)-N-(dad dad 4)4-a @

ACETYLPHENYL)-N-(4-ISOPROPYLPHENYL)PIPERAZINE- 1-CARBOXAMIDE
Oy
OO
o

'"H NMR (400 MHz, a,s39,5-d) § 7.95 — 7.86 (m, 2H), 7.31 — 7.26 (m, 2H), 7.20 - 7.13

(m, 2H), 6.86 (m, 2H), 6.36 (s, 1H), 3.74 — 3.64 (m, 4H), 3.49 — 3.41 (m, 4H), 2.87 (m,
1H), 2.54 (s, 3H), 1.22 (d, ] =6.9 Hz, 6H).!3C NMR (101 MHz, CDCl3) § 196.69, 155.29,
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153.71, 144.40, 136.35, 130.60, 128.24, 127.31, 127.04, 120.56, 113.61, 47.12, 43.63,
33.66, 26.32, 24.20, 24.18.LC-MS (m/z): 366.3 (Jé.j;h).
4-(4- wdbuS < T-cpibe (did dugy ol 4)-N—(Jad 5 sd)4-5 &

FLUOROPHENYL)-N-(4-ISOPROPYLPHENYL)PIPERAZINE- 1-CARBOXAMIDE

OO

'H NMR (400 MHz, ays4g,si5-d) § 7.28 (m, 2H), 7.20 — 7.13 (m, 2H), 7.02 — 6.95 (m,

2H), 6.93 — 6.86 (m, 2H), 6.33 (s, 1H), 3.68 — 3.60 (m, 4H), 3.18 — 3.09 (m, 4H), 2.87
(hept, J = 6.8 Hz, 1H), 1.22 (d, J = 7.0 Hz, 6H).!3C NMR (101 MHz, CDCl3) § 158.94,
156.56, 155.30, 147.80, 147.78, 144.23, 136.49, 127.01, 120.44, 118.70, 118.62, 115.97,

115.75, 50.46, 44.33, 33.66, 24.21.LC-MS (m/z): 342.3 (Lasals).

4-(3,4- JAAL..\S}DS lu.ajj.\.a(dg.\:\ﬂduj}j}\—) (d.u.\siﬁﬁtg\délﬁ)él 3 A

DICHLOROPHENYL)-N-(4-1SOPROPYLPHENYL)PIPERAZINE- 1-CARBOXAMIDE
Cl
NH —\
JN N cl
__/

'H NMR (400 MHz, a)s83 )sl<-d) § 7.37 - 7.26 (m, 2H), 7.17 (m, 2H), 7.08 (m, 1H), 6.85

(m, 1H), 6.70 (m 2H), 3.58 (m, 4H), 3.18 — 3.03 (m, 4H), 2.86 (m, 1H), 1.26 — 1.17 (m,
6H).3C NMR (101 MHz, CDCL) § 155.58, 152.18, 144.28, 136.56, 135.55, 126.81,

126.78, 121.08, 119.27, 113.93, 47.94, 43.58, 33.53, 24.12.LC-MS (m/z): 392.2 (Jéj;j.«).
A-(4- 2l oS -T-cpihm (Ll dog s 330 -4)~N—(dr 2=y il -4)-4-a (a

(c,_a49) CYANOPYRIMIDIN-2-YL)-N-(4-1SOPROPYLPHEN YL )PIPERAZINE- 1 -CARBOXAMIDE

>_Q }—N N—<\ §CN

'"H NMR (400 MHz, 2589 s'-d) 8 8.48 (d, J = 4.7 Hz, 1H), 7.27 (d, J = 6.4 Hz, 2H), 7.17

(d, J = 8.4 Hz, 2H), 6.81 (d, J = 4.7 Hz, 1H), 6.30 (s, 1H), 3.98 — 3.90 (m, 4H), 3.67 —
3.56 (m, 4H), 2.87 (m, 1H), 1.23 (d, J = 6.9 Hz, 6H). '3C NMR (101 MHz, CDCls) §
161.28, 159.93, 155.31, 144.39, 141.87, 136.35, 127.05, 120.52, 116.15, 112.71, 43.79,

43.49, 33.67, 24.21.LC-MS (m/z): 351.1 (Lagals).
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4-(4-CYANOPHENYL)- aebu€ 91, -1 -3l (i Jang 50 -4)~N—(daisd silus -4)-4-T1]

N-(4-ISOPROPYLPHENYL)PIPERAZINE-1-CARBOXAMIDE

>—< >—NH —
)/-—N N@—CN
d —

'H NMR (400 MHz, a,s355l5-d) § 7.56 — 7.50 (m, 2H), 7.28 (s, 2H), 7.17 (d, J = 8.5 Hz,

2H), 6.89 — 6.82 (m, 2H), 6.30 (s, 1H), 3.74 — 3.64 (m, 4H), 3.48 — 3.39 (m, 4H), 2.87
(hept, J = 7.0 Hz, 1H), 1.23 (d, J = 6.9 Hz, 6H); '3C NMR (101 MHz, CDCl5) § 155.20,
152.96, 144.46, 136.29, 133.77, 127.06, 120.53, 119.97, 114.34, 101.07, 46.90, 43.53,

33.67,24.20; LC-MS (m/z): 348.2 (asala).

4-(5- 2alusS50yS -1 -c3har (Ui s 30 5500 -4) ~N— (2~ Cndany 090 —5)-4- o

BROMOPYRIMIDIN-2-YL)-N-(4-ISOPROPYLPHEN YL )PIPERAZINE- 1 -CARBOXAMIDE

OO

'H NMR (400 MHz, 2535 )5<-d) & 8.32 (d, J = 0.7 Hz, 2H), 7.28 (d, J = 1.9 Hz, 2H), 7.16

(d,J = 8.5 Hz, 2H), 6.29 (s, 1H), 3.97 — 3.79 (m, 4H), 3.63 — 3.54 (m, 4H), 2.88 (m, 1H),
1.22 (d,J = 6.9 Hz, 6H).3C NMR (101 MHz, CDCl3) § 159.88, 158.14, 155.35, 144.29,

136.43, 127.02, 120.49, 106.57, 43.80, 43.71, 33.66, 24.21.LC-MS (m/z): 404.3 (asals).

42 2S5 S T (U8 dns e 530 -4)N—(dm5—Cpsans sl 24 & &

CYANOPYRIMIDIN-5-YL)-N-(4-1ISOPROPYLPHEN YL )PIPERAZINE- 1 -CARBOXAMIDE

>_©7:;—NC/\N‘<\?2>—CN

'H NMR (400 MHz, a)s35 y51<-d) § 8.34 (s, 2H), 7.25 (m, 2H), 7.21 — 7.13 (m, 2H), 6.30

(s, 1H), 3.80 — 3.68 (m, 4H), 3.58 — 3.48 (m, 4H), 2.88 (m, 1H), 1.23 (d, J] = 6.9 Hz,
6H).!3C NMR (101 MHz, CDCls) § 155.09, 144.77, 144.00, 142.06, 136.01, 133.95,

127.13, 120.66, 116.50, 111.36, 45.58, 43.17, 33.68, 24.19.LC-MS (m/z):351.2 (2 sals).
4-(5- welaSsuS 1-gmba (did dugn g3l 4)~N=(A2-gobe sl -5)-4-a

CYANOPYRAZIN-2-YL)-N-(4-ISOPROPYLPHENYL)PIPERAZINE- 1-CARBOXAMIDE

>—< >—NH N=
o)/—N/\:/\N—Q\__N>—CN
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'"H NMR (400 MHz, 2535 ,5<-d) § 8.37 (d,J = 1.5 Hz, 1H), 8.14 (d,J = 1.5 Hz, 1H), 7.27

(m, 2H), 7.17 (m, 2H), 6.28 (s, 1H), 3.87 (m, 4H), 3.70 (m, 4H), 2.88 (m, 1H), 1.23 (d, J
= 6.9 Hz, 6H).3C NMR (126 MHz, CDCls) § 155.25, 153.98, 147.35, 144.77, 136.21,
131.11, 127.21, 120.72, 117.37, 117.30, 43.76, 43.31, 33.78, 24.30.LC-MS (m/z):351.3

4-(6- oS53 -T-0ib (b dugy 530 -4)"N=(dr3-¢ilane sl 6)-4 & 2 2

CYANOPYRIDAZIN-3-YL)-N-(4-ISOPROPYLPHEN YL )PIPERAZINE- 1 -CARBOXAMIDE

S Sy
)N Nﬂ-CN
0 “— N-N

'H NMR (400 MHz, 2535 ,5<-d) § 7.50 (d, J = 9.6 Hz, 1H), 7.27 (m, 2H), 7.22 - 7.12 (m,

2H), 6.85 (d, J =9.6 Hz, 1H), 6.35 (s, 1H), 3.98 — 3.87 (m, 4H), 3.81 — 3.65 (m, 4H), 2.87
(hept, ] = 6.9 Hz, 1H), 1.23 (d, J = 6.9 Hz, 6H).!3C NMR (101 MHz, CDCl3) § 158.56,
155.18, 144.63, 130.97, 127.09, 120.63, 109.99, 43.96, 43.13, 33.67, 29.01, 24.20.LC-

MS (m/z):351.1 (2 gala).
4-(6- 2aluS < -1-0piby (i dagy gnl 4)~N—(Jr3-0lan 9368 -6)-4- 59
CHLOROPYRIDAZIN-3-YL)-N-(4-ISOPROPYLPHEN YL)PIPERAZINE- 1 -CARBOXAMIDE
O
N N )C
o “~— N-N

'H NMR (500 MHz, a)s83 )sl<-d) § 7.27 (m, 2H), 7.20 - 7.11 (m, 2H), 6.91 (m, 2H), 6.31

(s, 1H), 3.76 (dd, J = 6.7, 3.8 Hz, 4H), 3.68 (dd, J = 6.7, 3.8 Hz, 4H), 2.87 (m, 1H), 1.23
(d, J = 6.9 Hz, 6H).3C NMR (126 MHz, CDCl3) § 158.89, 155.26, 147.55, 144.42,
136.29, 129.18, 127.05, 120.53, 115.35, 44.73, 43.38, 33.67, 31.10, 24.21.LC-MS

(m/2):360.0 (da5als).
4-3- 2bSpS 1oy (Jad dugn ol 4)N—(dis gy -3)-4- 5

CHLOROPHENYL)-N-(4-ISOPROPYLPHENYL)PIPERAZINE- 1-CARBOXAMIDE

rORO-C

'H NMR (400 MHz, aystg,siS-d) § 7.27 (m, 2H), 7.23 — 7.12 (m, 3H), 6.92 — 6.83 (m,
2H), 6.79 (m, 1H), 6.35 (s, 1H), 3.73 — 3.56 (m, 4H), 3.31 — 3.16 (m, 4H), 2.87 (m, 1H),
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1.22 (d,J = 6.9 Hz, 6H).3C NMR (101 MHz, CDCl3) § 155.31, 152.04, 144.30, 136.43,
135.21, 130.32, 127.28, 127.01, 120.52, 120.13, 116.32, 114.39, 48.78, 44.01, 33.65,
24.20.LC-MS (m/z): 358.2 (dasals).

L-oba (i s n 53 “4)"N— (2 pranym g;‘-“sj:‘,-}-é 4-s090 S5)d-r
4-(5-BROMO-4-METHOXYPYRIMIDIN-2-YL)-N-(4- SIRIEYYS

ISOPROPYLPHENYL)PIPERAZINE- 1 -CARBOXAMIDE
\

>_©7}—N N—(\:gi

'H NMR (400 MHz, 2535 ,5<-d) § 8.14 (d, J = 0.8 Hz, 1H), 7.28 (m, 2H), 7.21 - 7.10 (m,

2H), 6.29 (s, 1H), 3.98 (s, 3H), 3.86 (m, 4H), 3.70 — 3.48 (m, 4H), 2.87 (m, 1H), 1.22 (d,
J = 6.8 Hz, 6H)."*C NMR (101 MHz, CDCl3) § 165.35, 160.27, 158.81, 155.37, 14431,
136.43, 127.02, 120.49, 92.63, 54.30, 43.83, 43.81, 33.66, 24.21.LC-MS (m/z): 436.1

N4 2eleSouS -1-giba (dr3-0bun)4-(dsd dusn s 4)N-= L L

ISOPROPYLPHENYL)-4-(PYRIDAZIN-3-YL)PIPERAZINE-1-CARBOXAMIDE

YO
N N H
O Wa

'H NMR (400 MHz, a5 )5<-d) § 8.63 (dd, J =4.5, 1.2 Hz, 1H), 7.28 (d, J = 8.6 Hz, 2H),

7.24 (d, T =4.5Hz, 1H), 7.20 — 7.13 (m, 2H), 6.91 (dd, ] = 9.3, 1.2 Hz, 1H), 6.39 (s, 1H),
3.84 —3.74 (m, 4H), 3.74 — 3.62 (m, 4H), 2.88 (m, 1H), 1.23 (d, J = 6.9 Hz, 6H).!*C NMR
(101 MHz, CDCl3) & 159.86, 155.34, 144.31, 143.96, 136.42, 127.59, 127.02, 120.53,

112.49, 44.52, 43.50, 33.67, 24.21.LC-MS (m/z):327.0 (Jé.j;h).
T-ciba (did dugy sl -4)="N=(d3-lays (L 1-dg)laed=1H)-6)-4- & & &

4-(6-(1H-IMIDAZOL-1-YL)PYRIDAZIN-3-YL)-N-(4- RIPAIVEY 9 S

ISOPROPYLPHENYL)PIPERAZINE- 1 -CARBOXAMIDE

O
o}_N\_/N

'H NMR (400 MHz, DMSO-de) & 8.51 (d, ] = 32.8 Hz, 2H), 8.02 — 7.86 (m, 2H), 7.62 (d,
J=9.8 Hz, 1H), 7.42 — 7.30 (m, 2H), 7.21 — 7.02 (m, 3H), 3.68 (m, 4H), 3.63 — 3.52 (m,
4H), 2.82 (hept, ] = 6.9 Hz, 1H), 1.17 (d, ] = 6.9 Hz, 6H).!3C NMR (101 MHz, DMSO)

\
N—N
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§ 159.34, 155.13, 145.84, 141.85, 138.07, 134.66, 129.92, 126.02, 120.13, 119.87,
116.75, 116.44, 44.67, 43.21, 32.76, 24.04.LC-MS (n/z):391.9 (L sals).

6-(4-(3- s 913gS (e 1-0pib (oS -5-Jg3leSnl diisw 9341-3)-4)-6- S &
ISOBUTYLISOXAZOLE-5-CARBONYL)PIPERAZIN- 1 -YL)NICOTINONITRILE
N

’d \O
O
\\

'H NMR (400 MHz, agéjlgﬁ—d) 0 8.44 (dd, J =2.3, 0.8 Hz, 1H), 7.68 (dd, J = 9.0, 2.3

Hz, 1H), 6.70 (s, 1H), 6.63 (dd, J = 9.0, 0.8 Hz, 1H), 3.94 (m, 2H), 3.88 (m, 2H), 3.81 (m,
4H), 2.60 (d, J=7.1 Hz, 2H), 2.00 (m, 1H), 0.98 (d, J = 6.7 Hz, 6H).!3C NMR (101 MHz,
CDCl3) § 163.70, 163.58, 159.18, 157.35, 152.78, 140.35, 118.38, 109.52, 105.97, 97.71,

45.98, 44.75, 44.13, 42.53, 34.88, 28.08, 22.47.LC-MS (m/z):340.1 (J:'aj;h).
O 1=l (8 g0 530 -4)-2—(U 1= (U 2= Csanss 5518 -4)-4)-1-0 J

1-(4-(4-CHLOROPYRIMIDIN-2-YL)PIPERAZIN-1-YL)-2-(4-ISOPROPYLPHENYL)ETHAN- 1-ONE
Cl

I\ N=

OO

Jd s A

'H NMR (500 MHz, ays355i$-d) 8 8.15 (d, J = 5.4 Hz, 1H), 7.18 (s, 4H), 6.53 (d, J = 5.2

Hz, 1H), 3.80 (dd, J = 6.6, 4.1 Hz, 2H), 3.75 (s, 2H), 3.71 (dd, ] = 6.7, 4.0 Hz, 2H), 3.63
(dd, J = 6.5, 3.9 Hz, 2H), 3.50 (t, J = 5.2 Hz, 2H), 2.88 (m, 1H), 1.23 (d, J = 7.0 Hz,
6H).3C NMR (126 MHz, CDCL) § 170.11, 161.44, 161.41, 158.98, 147.70, 132.16,
128.58, 127.06, 109.86, 45.95, 43.82, 43.72, 41.67, 40.96, 33.86, 24.12.LC-MS

(m/2):361.2 (L sale).

6-(4-(2- Jusist 525-3-0ibun(drm -l (s (D g 2 531 -4)-2)4)-6- 0 5
(4-1SOPROPYLPHENYL)ACETYL)PIPERAZIN- 1-YL)PYRIDAZINE-3-CARBONITRILE

/ \ -
N N—\ ,—CN
o Y~ N-N

'H NMR (400 MHz, 2535 )5<-d) § 7.45 (d, J = 9.6 Hz, 1H), 7.19 (m, 4H), 6.81 (d, J = 9.6

Hz, 1H), 3.82 (m, 2H), 3.76 (s, 2H), 3.75 — 3.66 (m, 4H), 3.63 (m, 2H), 2.88 (m, 1H),
1.23 (d, ] = 6.9 Hz, 6H).">*C NMR (126 MHz, CDCl5) § 170.27, 158.54, 147.93, 131.79,
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130.91, 130.02, 128.59, 127.16, 116.68, 110.05, 45.42, 44.54, 44.01, 41.12, 40.85, 33.87,
24.11.LC-MS (m/2):350.2 (&2 4aLs).

O 1=l (i Jwg s s3h -4)-2— (e T-ciba (dr3-cilam 9588 -6)-4)-1 =0 0 o

1-(4-(6-CHLOROPYRIDAZIN-3-YL)PIPERAZIN- 1-YL)-2-(4-ISOPROPYLPHENYL)ETHAN- | -ONE
4 \ -
N N—\ ,—ClI
o “~—~ N-N

'"H NMR (400 MHz, )33 )5l<-d) § 7.31 (m, 3H), 7.26 (m, 2H), 6.95 (d, J = 9.5 Hz, 1H),

3.87 (m, 2H), 3.83 (s, 2H), 3.68 (m, 2H), 3.63 (m, 4H), 2.96 (m, 1H), 1.31 (d, J = 6.9 Hz,
6H).3C NMR (101 MHz, CDCL) § 170.17, 158.92, 147.79, 147.63, 132.00, 129.12,
128.60, 127.09, 115.48, 45.52, 45.39, 44.78, 41.26, 40.80, 33.86, 24.12.LC-MS

(m/2):359.1 (dasals).
~ 0l (dr1-0pbu (A 3-0lae sulghyse -6)-4)-1-(sd dug g5l -4)-2=0n o s
2-(4-1SOPROPYLPHENYL)-1-(4-(6-MORPHOLINOPYRIDAZIN-3-YL)PIPERAZIN-1 - J j— 1

YL)ETHAN-1-ONE

/ \ - / \
N N—\ ,/—N (0]

'H NMR (400 MHz, ays85,5<-d) § 7.18 (s, 4H), 6.95 (s, 2H), 3.87 — 3.81 (m, 4H), 3.76

(m, 4H), 3.60 (m, 2H), 3.47 (m, 4H), 3.41 (m, 4H), 2.88 (m, 1H), 1.23 (d, J = 7.0 Hz,
6H).3C NMR (101 MHz, CDCL) § 170.04, 147.64, 132.19, 128.62, 127.02, 112.57,

106.96, 66.75, 46.89, 46.74, 41.42, 40.74, 33.86, 24.12.LC-MS (m/z):410.0 (£ sals).
6-(4- ot 53830l 1-cibas (ditand (i dug s 5l -4)-2)-4)-6 ¢ & ¢

(2-(4-CYCLOPROPYLPHENYL)ACETYL)PIPERAZIN-1-YL)PYRIDAZINE-3-CARBONITRILE
/ \Y -
N N—\ ,/—CN
o “~— N-N

'"H NMR (400 MHz, 2535 )5<-d) § 7.46 (d, J = 9.6 Hz, 1H), 7.14 (d, J = 8.1 Hz, 2H), 7.03

(d, J = 8.1 Hz, 2H), 6.80 (d, J = 9.6 Hz, 1H), 3.87 — 3.78 (m, 2H), 3.75 (s, 2H), 3.69 (m,
4H), 3.61 (m, 2H), 1.86 m, 1H), 1.00 — 0.89 (m, 2H), 0.72 — 0.61 (m, 2H)."*C NMR (101
MHz, CDCl3) § 170.20, 158.55, 143.12, 131.42, 130.90, 130.04, 128.53, 126.37, 116.68,

110.05, 45.40, 44.53, 44.02, 41.12, 40.90, 15.21, 9.42.LC-MS (m/z):347.9 (42 sals).
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6-(4- st 53)S=3-cplana( i 1- O (Dl (Jiid dug p ol -4)-2)-4)-6-a e
(2-(4-CYCLOPROPYLPHENYL)ACETYL)PIPERAZIN-1-YL)PYRIDAZINE-3-CARBONITRILE

/ \ -
N N /—CN
o -N

\
N

'H NMR (500 MHz, a5 5iS-d) § 7.47 (d, J = 9.5 Hz, 1H), 7.38 — 7.32 (m, 2H), 7.19 (d,

J=7.8Hz, 2H), 6.81 (d, ] =9.5 Hz, 1H), 3.82 (t, ] = 5.3 Hz, 2H), 3.76 (s, 2H), 3.74 (t,J
= 5.1 Hz, 2H), 3.70 (t, J = 5.3 Hz, 2H), 3.63 (t, ] = 5.2 Hz, 2H), 1.30 (s, 9H).!3C NMR
(126 MHz, CDCls) & 170.22, 158.54, 150.19, 131.45, 130.90, 130.00, 128.34, 126.00,
116.69, 110.05, 45.41, 44.54, 44.02, 41.11, 40.70, 34.62, 31.47.LC-MS (m/z): 363.7

=0 (-0 (30l 50518 -6)-4)- 1= (U (s i) -4)-2- 2 a2 =
2-(4-(TERT-BUTYL)PHENYL)-1-(4-(6-CHLOROPYRIDAZIN-3-YL)PIPERAZIN- 1 - J j— 1
YL)ETHAN-1-ONE

SN =
N N—\ ,/—Cl
o -N

N

'"H NMR (400 MHz, a)s85)5iS-d) § 7.38 — 7.31 (m, 2H), 7.23 (d, J = 9.5 Hz, 1H), 7.21 -

7.14 (m, 2H), 6.87 (d, T = 9.5 Hz, 1H), 3.79 (m, 2H), 3.75 (s, 2H), 3.65 — 3.49 (m, 6H),
1.30 (s, 9H).'3C NMR (101 MHz, CDCl3) & 170.14, 158.91, 150.06, 147.63, 131.66,
129.13, 128.36, 125.94, 115.49, 45.53, 45.41, 44.81, 41.25, 40.66, 34.62, 31.48.LC-MS

(m/z):375.0 (dagals).
i g€ =3l e T- 0ol (Qiansd g€l 2 (i Qg o 9500 -4)-2)-4)-6-3 3 &

6-(4-(2-(4-1ISOPROPYLPHENYL)-2-OXOACETYL)PIPERAZIN- 1 -YL)PYRIDAZINE-3-
CARBONITRIL

O
/ \ -
N N—\ ,—CN
o0 “— N-N

'"H NMR (400 MHz, a)s85 )5iS-d) § 8.00 — 7.81 (m, 2H), 7.51 (d, J = 9.6 Hz, 1H), 7.43 -

7.34 (m, 2H), 6.89 (d, J = 9.6 Hz, 1H), 4.02 — 3.80 (m, 6H), 3.61 — 3.50 (m, 2H), 3.00
(hept, J = 7.0 Hz, 1H), 1.28 (d, J = 6.9 Hz, 6H).!3*C NMR (101 MHz, CDCl3) § 190.70,
165.97, 158.58, 157.39, 131.06, 130.93, 130.39, 130.23, 127.51, 116.56, 110.32, 45.33,
44.75, 44.46, 40.94, 34.68, 23.69.
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4- 2aluSo € -1-gliloa -4 =(Uid dasg e 5340 -4)"N—(dr2-Goanm gilas -5)-4- )

(5-CYANOPYRIDIN-2-YL)-N-(4-1SOPROPYLPHENYL)-1,4-DIAZEPANE-1-CARBOXAMIDE

O e

'H NMR (400 MHz, agéjlgﬁ—d) § 8.40(dd, J =2.3, 0.8 Hz, 1H), 7.61 (dd, J =9.1, 2.3

Hz, 1H), 7.24 —7.19 (m, 2H), 7.18 — 7.11 (m, 2H), 6.55 (dd, T = 9.0, 0.9 Hz, 1H), 6.23 (s,
1H), 3.93 (s, 2H), 3.76 (t, ] = 6.1 Hz, 2H), 3.70 (t, J = 5.5 Hz, 2H), 3.48 (m, 2H), 2.86 (m,
1H), 2.05 (p, ] = 6.2 Hz, 2H), 1.22 (d, J] = 6.9 Hz, 6H).!3C NMR (101 MHz, CDCls) §
158.40, 154.96, 153.17, 144.30, 140.09, 136.37, 126.99, 120.41, 118.76, 105.36, 96.51,

49.18, 47.30, 46.22, 33.66, 25.37, 24.21.LC-MS (m/z): 363.9 (Lasals).

6-(4-BUTYRYLPIPERAZIN-1-  Jujii 5o (o 1-gby Jdufien -4)-6-(5% (b (i
YL)NICOTINONITRILE

?(\N@m
A
o “— N /

'H NMR (500 MHz, a)s35,51S-d) 8 8.43 (d, J =2.3 Hz, 1H), 7.66 (dd, J =9.0,2.3 Hz, 1H),

6.61 (d, J =9.0 Hz, 1H), 3.78 (m, 4H), 3.62 (m, 4H), 2.45 — 2.29 (m, 2H), 1.70 (h, T = 7.4
Hz, 2H), 0.99 (t, J = 7.4 Hz, 3H).3C NMR (126 MHz, CDCl3) 5 171.99, 159.28, 152.78,
140.23, 118.49, 105.94, 97.36, 45.09, 44.66, 44.21, 40.92, 35.38, 18.78, 14.15.LC-MS

(m/2):258.9 (asals).

el 9038 - 1- 03 (3= G dmag 9340 -6)~N= (i 3-0planm sl -6)-4-

4-(6-CYANOPYRIDAZIN-3-YL)-N-(6-ISOPROPYLPYRIDIN-3-YL)PIPERAZINE-1 -

CARBOXAMIDE
@ I
N="" >N N—<_>—CN
o “~— N-N

'"H NMR (400 MHz, Jstie-ds) § 8.49 (d, J =2.6 Hz, 1H), 7.84 (m, 1H), 7.72 (d, ] =9.7

Hz, 1H), 7.28 (m, 2H), 3.92 (m, 4H), 3.83 — 3.67 (m, 4H), 3.02 (m, 1H), 1.28 (d,J = 7.0
Hz, 6H).3C NMR (126 MHz, MeOD) § 162.65, 160.46, 157.54, 142.11, 136.03, 132.32,
131.02, 130.65, 121.78, 117.67, 112.80, 45.16, 44.37, 36.67, 22.97.LC-MS (m/z):352.2

10

15

20

25



11945

-260-

N- 20l 8 Ty (r3-clanm st -6)-4—(ii (Uigarhan)-4) N & &

(4-(SEC-BUTYL)PHENYL)-4-(6-CYANOPYRIDAZIN-3-YL)PIPERAZINE- 1 -CARBOXAMIDE

O i
J—N N—<_>—CN
o0 Y~ N-N

'H NMR (400 MHz, 2535 ,5<-d) § 7.51 (d, J = 9.6 Hz, 1H), 7.28 (m, 2H), 7.17 — 7.06 (m,

2H), 6.85 (d, T = 9.6 Hz, 1H), 6.30 (s, 1H), 3.99 — 3.88 (m, 4H), 3.74 (m, 4H), 2.55 (m,
1H), 1.64 — 1.45 (m, 2H), 1.21 (d, J = 6.9 Hz, 3H), 0.81 (t, ] = 7.4 Hz, 3H).">*C NMR (101
MHz, CDCl3) § 158.56, 155.15, 143.39, 136.13, 130.97, 129.99, 127.72, 120.52, 116.75,

109.97, 43.97, 43.13, 41.23, 31.33, 22.05, 12.36.LC-MS (m/2):365.0 (L2 5als).

1-(6- 2aluSs1 S -4-Ganpn (i dug gl -4)"N=(dr3-0lay gl 6)-1-¢ & &

CYANOPYRIDAZIN-3-YL)-N-(4-ISOPROPYLPHEN YL )PIPERIDINE-4-CARBOXAMIDE

'H NMR (400 MHz, ays89,5-d) § 7.43 (m, 3H), 7.19 (d, J = 8.4 Hz, 2H), 7.13 (s, 1H),

6.87 (d,J = 9.6 Hz, 1H), 4.58 (m, 2H), 3.24 (m, 2H), 2.88 (m, 1H), 2.68 — 2.52 (m, 1H),
2.15-2.03 (m, 2H), 1.97 (m, 2H), 1.23 (d, J = 6.9 Hz, 6H)."*C NMR (101 MHz, CDCl3)
5 158.51, 145.61, 135.29, 130.77, 129.29, 127.14, 120.21, 116.99, 109.95, 44.28, 43.80,

33.76, 28.35, 24.16.LC-MS (m/2):350.0 (La5als).
1- 2o A Cpang (Jr2- Gt dug 50 -5)~N—(dr 3=l g -6)-1-333
(6-CYANOPYRIDAZIN-3-YL)-N-(5-ISOPROPYLPYRIDIN-2-YL)PIPERIDINE-4-CARBOXAMIDE

0] N—N

'H NMR (400 MHz, DMSO-de) & 10.44 (s, 1H), 8.19 (d, ] = 2.4 Hz, 1H), 7.99 (d, ] = 8.5
Hz, 1H), 7.85 (d,J = 9.7 Hz, 1H), 7.65 (dd, J = 8.6, 2.5 Hz, 1H), 7.38 (d, J = 9.7 Hz, 1H),
4.56 (d, J = 13.5 Hz, 2H), 3.10 (m, 2H), 2.88 (m, 2H), 1.97 — 1.84 (m, 2H), 1.75 — 1.53
(m, 2H), 1.20 (d, J = 6.9 Hz, 6H)."*C NMR (101 MHz, DMSO) § 173.44, 158.55, 150.25,
145.86, 138.88, 135.75, 130.99, 128.23, 117.47, 113.27, 111.07, 43.75, 41.95, 30.49,

27.68, 23.61.LC-MS (m/2):352.0 (La5als).
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“losbe (dsd 58 gl 2 2(dad (s cd)4)-2)4)-6-0 oa oa
6-(4-(2-(4-(TERT-BUTYL)PHENYL)-2,2- i S 3-ilayn(

DIFLUOROACETYL)PIPERAZIN-1-YL)PYRIDAZINE-3-CARBONITRILE

F ,——/ /=
N N— )—CN
@u o
(o]

'"H NMR (400 MHz, a)s33 )5l<-d) § 7.48 (m, 5H), 6.83 (d, J = 9.6 Hz, 1H), 3.84 (m, 4H),

3.69 (m, 4H), 1.33 (s, 9H).3C NMR (101 MHz, CDCl3) § 162.76, 158.53, 154.74, 130.98,
130.33, 126.06, 125.07, 118.35, 116.58, 110.12, 45.31, 44.26, 42.73, 35.09, 31.32,

31.09.LC-MS (m/2):400.0 (2 5aLs).
6- doyin 538 3-03lanm( sinel (3= 0oads y (iiend (Jd Jus s 53 -4)-2)-1))-6-1111 10

((1-(2-(4-1SOPROPYLPHENYL)ACETYL)PYRROLIDIN-3-YL)AMINO)PYRIDAZINE-3-
CARBONITRILE

.
0 N—N

IH NMR (400 MHz, DMSO-de) & 8.09 (s, 1H), 7.74 (d, T =9.3 Hz, 1H), 7.16 (d,7=0.9 15
Hz, 2H), 7.10 (d, J = 0.9 Hz, 2H), 6.91 (dd, J = 9.4, 3.2 Hz, 1H), 4.56 (d, J = 37.3 Hz,
1H), 3.83 (m, 1H), 3.72 — 3.57 (m, 2H), 3.56 — 3.39 (m, 2H), 3.17 (d, J = 4.8 Hz, 1H),
2.92 — 2.76 (m, 1H), 2.17 (m, 1H), 2.06 — 1.80 (m, 1H), 1.18 (dd, J = 7.7, 6.9 Hz, 6H).

(rotamers 4xiysall <y WY1 MK ).13C NMR (126 MHz, CDCl3) § 170.79, 170.76, 158.09,

157.78, 147.97, 147.83, 131.65, 130.76, 130.52, 130.43, 130.27, 129.27, 129.09, 126.93, 20
126.87, 116.86, 116.76, 113.60, 54.91, 52.99, 51.85, 51.46, 50.56, 45.16, 44.27, 42.97,
41.83, 41.38, 33.84, 33.81, 32.08, 30.21, 28.99, 24.12, 24.11, 24.08, 18.74, 17.47, 12.25.

(Aly 92} i pe g 30¥1 D). LC-MS (m/z):349.8(dasals).
525 3-0bn(sinel (U3l (Gl (U8 dasw 93 -4)-2)-1)6-0 0 o @
6-((1-(2-(4-1SOPROPYLPHENYL)ACETYL)AZETIDIN-3-YL)AMINO)PYRIDAZINE-3- d:' ayin 25

CARBONITRILE

\ /
NQ/ N—N
o}
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'H NMR (400 MHz, »)5895%-d) § 7.36 (d, J = 9.2 Hz, 1H), 7.12 (m, 4H), 6.67 (d, ] = 9.1

Hz, 1H), 4.78 (d,J = 5.9 Hz, 1H), 4.59 (t, J = 8.2 Hz, 1H), 4.33 (t, ] = 9.3 Hz, 1H), 3.93
(dt, J=10.9, 5.1 Hz, 2H), 3.42 (s, 2H), 2.84 (hept, J = 6.7 Hz, 1H), 1.18 (d, T = 7.1 Hz,
6H).3C NMR (101 MHz, CDCL) § 172.05, 157.59, 148.10, 131.31, 131.15, 130.53,
129.20, 126.97, 116.61, 113.81, 59.13, 54.41, 41.39, 38.80, 33.83, 24.09.LC-MS

(m/z):335.8 (Lasals).
“3-clam( sl (dr3-ceadonn (dsd (Ud oo 530 -4)2)-1)-6-R)z z z ¢
(R)-6-((1-(2-(4-1SOPROPYLPHENYL)ACETYL)PYRROLIDIN-3- dg 3 Y BN

YL)AMINO)PYRIDAZINE-3-CARBONITRILE

NQ“‘ N\ /

N—N

'H NMR (400 MHz, )33 )sl<-d) § 7.33 (d, J = 9.3 Hz, 1H), 7.29 (m, 1H), 7.16 (m, 4H),

7.09 (m, 4H), 6.64 (d, J =9.3 Hz, 1H), 6.55 (d,J =9.3 Hz, 1H), 6.47 (d, J = 5.6 Hz, 1H),
6.06 (d, J = 6.8 Hz, 1H), 4.79 (m, 1H), 4.59 (m, 1H), 3.69 — 3.50 (m, 12H), 2.92 —-2.74

(m, 2H), 2.46 — 2.13 (m, 4H), 1.19 (m, 12H). (4ailysall <l e g 331 MUS).3C NMR (126 MHz,

CDCl3) & 170.83, 170.74, 158.08, 157.80, 148.01, 147.82, 131.66, 131.58, 130.68,
130.42, 130.37, 130.18, 129.35, 129.11, 126.94, 126.87, 116.89, 116.75, 113.78, 53.12,
51.78, 51.57, 50.53, 45.28, 44.48, 41.94, 41.46, 33.84, 33.77, 32.15, 30.24, 29.00, 24.13,

24.08. (A sl lye g 1Y) M) LC-MS (m/2):349.9 (Lasals).
Lfl-i 4 c2]—3) it —'6 3 2 c'l—(d:\:\gui (d:\.\:\ﬂ d:\gjﬁ ‘jﬁi —4)—2)_'1 alai—aaa

1'-(2-(4-1SOPROPYLPHENYL)ACETYL)-1',2",3",6'-TETRAHYDRO-[2.4"- (Jayisi 93, 5[ paym

BIPYRIDINE]-5-CARBONITRILE

'"H NMR (400 MHz, a)s35)5iS-d) § 8.85 — 8.76 (m, 1H), 7.90 (m, 1H), 7.44 (m, 1H), 7.23

~7.13 (m, 4H), 6.79 (m, 1H), 4.37 (m, 1H), 423 (m, 1H), 3.92 — 3.77 (m, 2H), 3.77 —
3.62 (m, 2H), 2.97 — 2.79 (m, 1H), 2.64 (m, 1H), 2.50 (m, 1H), 1.23 (d, J = 6.9 Hz, 6H).

(A9l il yeg Y1 DIS).13C NMR (101 MHz, CDCl3) § 170.28, 159.82, 152.01, 147.65,
139.87, 139.60, 135.48, 134.32, 132.22, 132.00, 128.76, 128.73, 128.67, 127.23, 127.01,
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118.65, 117.06, 107.83, 45.89, 43.05, 42.82, 41.13, 40.96, 38.77, 33.87, 26.06, 25.47,
24.13. (4ilyeall Cilyeg 1Y) M).LC-MS (m/2):345.8 (L sals).

o 528 3-05hm( e 1= (Ul (U 2-Com s 531 -5)-2)-4)-6 2 2.2

6-(4-(2-(5-1SOPROPYLPYRIDIN-2-YL)ACETYL)PIPERAZIN- 1-YL)PYRIDAZINE-3-

CARBONITRILE
7\
_ — —
N N N—\ ,/—CN
0 “~—~ NN

'H NMR (400 MHz, a)s35,5S-d) 8 8.39 (d, J =2.3 Hz, 1H), 7.52 (dd, J = 8.0, 2.4 Hz, 1H),

747 (d, T =9.6 Hz, 1H), 7.29 (d, J = 8.0 Hz, 1H), 6.83 (d, J = 9.6 Hz, 1H), 3.95 (s, 2H),
3.91 —3.76 (m, 6H), 3.72 (dd, J = 6.9, 3.8 Hz, 2H), 2.92 (hept, J = 6.8 Hz, 1H), 1.26 (d, J
= 6.9 Hz, 6H).3C NMR (101 MHz, CDCls) & 169.33, 158.59, 152.74, 148.24, 142 37,
134.96, 130.88, 129.96, 123.45, 116.72, 110.05, 45.61, 44.43, 44.39, 43.46, 41.26, 31.59,

23.82.LC-MS (m/2):352.0 (asals).
alinnd (Jid ding 930 -4)-2- (A3 Cnads s (A 3-0lam 5l -6)-1)=8)-N)= 3339

(S)-N-(1-(6-CYANOPYRIDAZIN-3-YL)PYRROLIDIN-3-YL)-2-(4-
ISOPROPYLPHENYL)ACETAMIDE

H
N/,, —
0 CN‘<_>_CN
N-N

'"H NMR (400 MHz, 2589 ,5%-d) § 7.40 (d, J = 9.4 Hz, 1H), 7.19 (m, 4H), 6.55 (d, J = 9.4

Hz, 1H), 5.78 (s, 1H), 4.63 (q, J = 6.0 Hz, 1H), 3.86 (m, 1H), 3.75 — 3.59 (m, 2H), 3.55
(s, 2H), 3.43 (m, 1H), 2.88 (m, 1H), 2.35 (m, 1H), 2.08 — 1.91 (m, 1H), 1.30 — 1.14 (d, J
= 6.9 Hz, 6H).3C NMR (101 MHz, CDCls) & 171.82, 148.39, 131.76, 130.52, 129.36,
129.01, 127.32, 126.88, 117.02, 110.20, 52.41, 49.46, 45.39, 43.36, 40.34, 33.89,

24.07.LC-MS (m/z): 349.9 (dasals).
(Jsd dwgn sl -4)-2-(dr3-cedoow (dr3-0plum sibe -6)-1)-R)-N)=335)
(R)-N-(1-(6-CYANOPYRIDAZIN-3-YL)PYRROLIDIN-3-YL)-2-(4- RYACI

ISOPROPYLPHENYL)ACETAMIDE
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'H NMR (400 MHz, a5 5iS-d) § 7.40 (d, J = 9.5 Hz, 1H), 7.23 — 7.12 (m, 4H), 6.54 (d,

J =9.5Hz, 1H), 5.80 (s, 1H), 4.63 (h, J = 5.9 Hz, 1H), 3.86 (m, 1H), 3.65 (m, 2H), 3.54
(s, 2H), 3.44 (m, 1H), 2.88 (m, 1H), 2.35 (m, 1H), 2.00 (m, 1H), 1.23 (d, J = 6.9 Hz,
6H).1>)C NMR (101 MHz, CDCls) § 171.67, 156.70, 148.33, 131.85, 130.50, 129.35,
128.94, 127.28, 117.01, 110.22, 77.48, 77.16, 76.84, 52.44, 49.43, 45.41, 43.38, 38.77,

33.88, 31.26, 24.07.LC-MS (m/z): 349.8 (13 5als).
4)-27(dr 3ol m (oS08 -4 (i 3-0pln sl -6)-1-(4S 3S)) Nz -z ¢

N-((3S.4S)-1-(6-CYANOPYRIDAZIN-3-YL)-4- el —(dad Jugn 3

HYDROXYPYRROLIDIN-3-YL)-2-(4-ISOPROPYLPHENYL)-ACETAMIDE

HO __
Tl on
N‘\ N—N
o H

'H NMR'H NMR (500 MHz, DMSO-de) & 8.33 (s, 1H), 7.86 (d, J = 9.5 Hz, 1H), 7.14 (s,
4H), 7.04 (d,J = 9.6 Hz, 1H), 5.52 (s, 1H), 4.22 — 4.08 (m, 2H), 3.73 (m, 4H+, agse g

clall), 2.84 (hept, ] = 6.9 Hz, 1H), 1.17 (d, ] = 7.0 Hz, 6H). 13C NMR (126 MHz, DMSO)
§170.27,157.09, 146.41, 133.57, 130.70, 128.79, 127.97, 126.12, 117.68, 111.29, 72.41,
54.92, 50.16, 41.75, 33.07, 23.95. LC-MS (m/z):365.8(4als).

2(Ur 3l mSus A=(dr3-Gulu sl 6)-1-(4R (35))-N-k ks b La

N-((3S.4R)-1-(6-CYANOPYRIDAZIN-3-YL)-4-  awsbiawd  —(Jid  dugyp g3l -4)

HYDROXYPYRROLIDIN-3-YL)-2-(4-ISOPROPYLPHENYL)-ACETAMIDE

LC-MS (m/2):366.0 (& 5aLs).

abianl (b Jug 95l -4)-2- (il (el (d3-0)lapm sl 6))-2)-N-5 s 5 &

N-(2-({6-CYANOPYRIDAZIN-3-YL)AMINO)ETHYL)-2-(4-ISOPROPYLPHENYL)ACETAMIDE

H
N —
o) N—N
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'H NMR (400 MHz, 235 5<-d) § 7.36 (d,J = 9.3 Hz, 1H), 7.19 (d, J = 8.1 Hz, 2H), 7.11

(d, T =8.1 Hz, 2H), 6.72 (m, 2H), 6.13 (s, 1H), 3.64 (m, 2H), 3.52 (m, 4H), 2.89 (h,J =
7.0 Hz, 1H), 1.24 (d, ] = 7.0 Hz, 6H).!>)C NMR (126 MHz, CDCl3) & 173.74, 148.45,
131.55, 130.04, 129.48, 127.35, 116.74, 43.32, 43.12, 39.37, 33.89, 24.08.LC-MS

(m/2):324.0 (3 5al0).
27 (3l m (Soyne A (d3-0hun sl -6)-1-(4R SR))N-dd d 4

N-((3R.4R)-1-(6-CYANOPYRIDAZIN-3-YL)-4-  aaalinal  —(daid  Jugyn g3l -4)

HYDROXYPYRROLIDIN-3-YL)-2-(4-ISOPROPYLPHENYL)-ACETAMIDE

Ho,, _
/CN—Q—CN
N N-N
a

'H NMR (500 MHz, DMSO-ds) & 8.33 (d, J = 6.7 Hz, 1H), 7.85 (d, J = 9.5 Hz, 1H), 7.14
(s, 4H), 7.03 (d, J = 9.5 Hz, 1H), 5.63 — 5.47 (m, 1H), 4.15 (m, 2H), 3.73 (m, 3H), 3.34

(m, 2H+, cudas agae ze), 2.83 (hept, J = 6.9 Hz, 1H), 1.17 (d, J = 6.9 Hz, 6H).">C NMR
(126 MHz, DMSO) § 170.35, 157.13, 146.46, 133.59, 130.74, 128.83, 128.01, 126.16,
117.71, 111.35, 54.97, 50.20, 41.79, 33.10, 23.98.LC-MS (m/2):366.3 (L sals).

-4)-2 (3= 0y (S s -4—(Jr3-0pluym sl -6)-1-(48 3R))-N-J JJ J

N-((3R.4S)-1-(6-CY ANOPYRIDAZIN-3-YL)-4- adind  —(Jad dugn
HYDROXYPYRROLIDIN-3-YL)-2-(4-ISOPROPYLPHENYL)-ACETAMIDE
HO ___
Oy e
N N—N
O H

'H NMR (400 MHz, a,s3555-d) § 7.42 (d, J = 9.4 Hz, 1H), 7.21 (s, 4H), 6.57 (d, ] = 9.4

Hz, 1H), 6.28 (s, 1H), 4.60 (m, 1H), 4.51 (m, 1H), 3.95 (m, 2H), 3.78 (m, 2H), 3.59 (s,
2H), 3.29 (m, 1H), 2.90 (hept, J = 6.9 Hz, 1H), 1.24 (d, J = 6.9 Hz, 6H).!3C NMR (101
MHz, CDCl3) § 172.22, 148.36, 131.73, 130.65, 129.35, 129.07, 127.29, 116.87, 110.45,

69.92, 51.82, 48.92, 43.33, 33.91, 24.10.LC-MS (m/2):366.2 (4 sala).
Logs (i g 939l -4)-3—(dr3 =Gl (dr3-0lum 3l -6)-1)-1-(S)=p p o

(S)-1-(1-(6-CYANOPYRIDAZIN-3-YL)PYRROLIDIN-3-YL)-3-(4-ISOPROPYLPHENYL)UREA

NH =
7N :N—<_>—CN
o H N—N
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'"H NMR (400 MHz, ays89,si-d) § 7.41 (d, J = 9.4 Hz, 1H), 7.17 (m, 4H), 6.81 (s, 1H),

6.59 (d, 1= 9.5 Hz, 1H), 5.38 (s, 1H), 4.59 (s, 1H), 3.87 (m, 4H), 2.85 (h, ] = 6.9 Hz, 1H),
2.36 (m, 1H),2.09 (m 1H), 1.21 (d, ] =6.9 Hz, 6H).!>*C NMR (126 MHz, CDCl3) § 156.87,
156.00, 145.08, 135.86, 130.54, 128.77, 127.37, 121.43, 117.06, 110.65, 53.96, 50.06,

45.51, 42.24, 33.66, 24.16.LC-MS (m/2):351.0 (2 sals).
=3y (d3-0laym il -6)-1)"N—(Jr2-cprpm 5090 =5)-2=(S)~0 O O O

(S)-2-(5-BROMOPYRIDIN-2-YL)-N-(1-(6-CY ANOPYRIDAZIN-3-YL)PYRROLIDIN- xalisu] (J

3-YL)ACETAMIDE
H
N N, N—N\
y
N o CNQ_CN
Br

'H NMR (400 MHz, 2535 )5<-d) & 8.55 (d, J = 2.4 Hz, 1H), 7.82 (d, J = 8.3 Hz, 1H), 7.59

(s, 1H), 7.43 (d,T = 9.4 Hz, 1H), 7.21 (d, J = 8.3 Hz, 1H), 6.58 (d, J = 9.4 Hz, 1H), 4.62
(m, 1H), 3.84 (m, 1H), 3.69 (m, 3H), 3.49 (m, 1H), 3.22 — 3.08 (m, 1H), 2.37 (m, 1H),
2.10 (m, 1H).3C NMR (101 MHz, CDCls) § 168.82, 156.71, 153.58, 149.98, 140.13,
130.39, 128.98, 125.58, 119.45, 116.95, 110.07, 54.62, 52.45, 49.27, 45.33, 44.30.LC-

MS (m/z):387.3 (L sala).
) A g6 -3)-2—(dr 3l (dr3-0nlun il -6)-1)=S)-N)—(s (w0
(S)-N-(1-(6-CYANOPYRIDAZIN-3-YL)PYRROLIDIN-3-YL)-2-(3-  ualivul (Jd Jugp

FLUORO-4-ISOPROPYLPHENYL)ACETAMIDE

'H NMR (500 MHz, DMSO-de) 6 8.44 (d, J = 6.7 Hz, 1H), 7.84 (d, ] = 9.5 Hz, 1H), 7.23
(t, J = 8.2 Hz, 1H), 7.07 — 6.90 (m, 2H), 4.39 (d, J = 6.5 Hz, 1H), 3.51 (m, 4H), 3.38 (s,
2H), 3.11 (hept, J = 6.9 Hz, 1H), 1.96 (dq, J = 11.9, 5.7 Hz, 1H), 1.19 (d, J = 6.9 Hz, 6H),

(Cuiar age ze). LC-MS (m/2):368.16 (asale).
1=y 5)-4- 558 -2)-2—(do= 3~ Cnadg oy (Ao 3-0)lanm 5w -6)-1)-S)-N)—¢ ¢ ¢ ¢
(S)-N-(1-(6-CYANOPYRIDAZIN-3-YL)PYRROLIDIN-3-YL)-2-(2- aelisud —(dd (d 2

FLUORO-4-(PROP-1-EN-2-YL)PHENYL)-ACETAMIDE
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'"H NMR (400 MHz, Jste-ds) § 7.74 — 7.61 (m, 3H), 7.56 (m, 1H), 7.33 —7.22 (m, 2H),
7.21 —7.11 (m, 1H), 6.96 (d, J = 9.5 Hz, 1H), 5.40 (s, 1H), 5.12 (m, 1H), 4.56 (m, 1H),
3.56 (m, 5H), 2.42 —2.27 (m, 1H), 2.19 —2.05 (s, 3H).LC-MS (m/2):366.4 ({2 ssls). 5
i )4 5518 -3)-2~ (3=l (3-omlm st -6)-1)-5)-N)—ch & o
(S)-N-(1-(6-CYANOPYRIDAZIN-3-YL)PYRROLIDIN-3-YL)-2- salivul —(Jud (d2-¢]

(3-FLUORO-4-(PROP-1-EN-2-YL)PHENYL)-ACETAMIDE

F H
N//, —
0 E)N N ~—CN
N—N

IH NMR (400 MHz, a;585 )51Sd) 6 7.71 — 7.62 (m, 1H), 7.40 (m, 1H), 7.02 - 6.90 (m,
2H), 6.54 (m, 1H), 5.96 (s, 1H), 5.33 —5.11 (s, 2H), 4.66 (m, 1H), 3.87 (m, 1H), 3.67 (m,
2H), 3.54 (m, 3H), 2.37 (m, 2H), 2.21 — 1.98 (s, 3H).LC-MS (m/2):366.4 (423al0).

3 A 55618 -3)- 2= (A3 ey (30l gl -6)-1)=S)-N)—Ua Ua Ua =

(S)-N-(1-(6-CYANOPYRIDAZIN-3-YL)PYRROLIDIN-3-YL)-2-(3-  aelivud (d Juwgp 15

10

FLUORO-4-ISOPROPYLPHENYL)ACETAMIDE
F

'"H NMR (500 MHz, a)s85 )5i$-d) § 7.41 (d, J = 9.4 Hz, 1H), 7.20 (t, ] = 7.8 Hz, 1H), 6.97

(d,J=7.8 Hz, 1H), 6.94 — 6.86 (m, 1H), 6.56 (d,J = 9.5 Hz, 1H), 5.86 (s, |H), 4.65 (h,] 20
=6.1 Hz, 1H), 3.88 (m, 1H), 3.67 (m, 2H), 3.52 (s, 2H), 3.19 (hept, J = 7.0 Hz, 1H), 2.37
(dq. T = 13.2, 6.8 Hz, 1H), 2.04 (m, 1H), 1.23 (d, J = 6.9 Hz, 6H).LC-MS (m/z):368.2

-3)-2—(di 3 g (oS g A= (A 3-0lam il -6)-1-(4S 3S))N-G B3 G
N-((35.45)-1-(6-CYANOPYRIDAZIN-3-YL)-4- bl (dind -dugyp g3l 4-g)s8 25

HYDROXYPYRROLIDIN-3-YL)-2-(3-FLUORO-4-ISOPROPYL-PHENYL)ACETAMIDE
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}@}wi :N—<=>—CN
o H\ N-N
HO

'H NMR (400 MHz, ays89,5-d) § 7.34 (d, J = 9.5 Hz, 1H), 7.17 (m, 1H), 7.08 (s, 1H),

7.00 — 6.88 (m, 2H), 6.52 (d, J = 9.4 Hz, 1H), 4.54 — 4.36 (m, 2H), 4.09 (m, 1H), 3.80 (m,
2H), 3.53 (m, 3H), 3.16 (hept, J = 7.0 Hz, 1H), 1.20 (d, J = 7.0 Hz, 6H).LC-MS

(m/2):384.4 (L sale).

=2-Cpanyn dwgy 55 -5)-2—(Um3-cnads e (Ao 3-0layn st -6)-1)=S)-N)= )

(S)-N-(1-(6-CYANOPYRIDAZIN-3-YL)PYRROLIDIN-3-YL)-2-(5- el (J
ISOPROPYLPYRIDIN-2-YL)ACETAMIDE
N
/7 N\
LN 5 CN—O—CN

'"H NMR (400 MHz, Jstiw-ds) § 8.35 (m, 1H), 7.73 (d, ] = 8.3 Hz, 1H), 7.68 (d,J =9.5

Hz, 1H), 7.35 (d, ] = 8.0 Hz, 1H), 6.97 (d, J = 9.5 Hz, 1H), 4.56 (m, 1H), 3.96 — 3.60 (m,
5H), 2.98 (p, J = 7.0 Hz, 1H), 2.36 (m, 1H), 2.14 (m, 1H), 1.37 (m, 2H), 1.28 (d, ] =7.0
Hz, 6H).3C NMR (101 MHz, MeOD) & 158.54, 153.79, 147.88, 144.40, 137.17, 131.93,
129.73, 125.56, 117.89, 113.01, 55.86, 53.26, 32.68, 31.64, 23.94, 18.71, 17.27.LC-MS

(m/2):351.3 (L sala).
S5 sl 3)2~(Ur 3l (3l siba 6)1)=S)N)-h b 5
(S)-N-(1-(6-CYANOPYRIDAZIN-3-YL)PYRROLIDIN-3-YL)-2-(3- elisu —(Jaid (e g9l

FLUORO-4-(TRIFLUOROMETHYL)PHENYL)-ACETAMIDE
F
Fac‘©_>,w ( :N—<_—>—CN
o H N-N

'H NMR (400 MHz, 2585 5%-d) § 7.53 (m, 1H), 7.31 (d, J = 9.4 Hz, 1H), 7.21 —7.09 (m,

2H), 6.48 (d, J = 9.5 Hz, 1H), 4.71 (m, 1H), 3.92 — 3.73 (m, 2H), 3.60 (m, 4H), 2.42 —
2.27 (m, 1H), 2.20 (m, 1H).!3C NMR (101 MHz, CDCls) & 169.55, 156.58, 130.38,
127.57, 126.54, 125.18, 125.14, 118.01, 117.81, 116.85, 110.13, 100.13, 52.50, 49.75,

49.65, 45.24, 43.01, 29.03.LC-MS (m/2):394.4 (Lasals).
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G Jmap o3 4—(Dm3-cpads s (J3-0plae sl 6)-1)-S)N)- w @ @ o
(S)-N-(1-(6-CYANOPYRIDAZIN-3-YL)PYRROLIDIN-3-YL)-4- RIPARPYIN

ISOPROPYLBENZENESULFONAMIDE

,Hl' N—<_>—CN
Py /\—\/ N—-N
OO0

'H NMR (500 MHz, a)535 )5<-d) § 7.82 (d, J = 8.0 Hz, 2H), 7.42 (m, 3H), 6.57 (d, ] = 9.4

Hz, 1H), 5.07 (d, J = 6.5 Hz, 1H), 4.06 (m, 1H), 3.68 (m, 4H), 3.02 (h, ] = 7.0 Hz, 1H),
2.28 (m, 1H), 2.13 (m, 1H), 1.31 (d, J = 6.9 Hz, 6H);'>*C NMR (126 MHz, CDCl3) §
156.71, 154.97, 137.23, 130.56, 129.18, 127.65, 127.33, 116.99, 110.26, 52.85, 52.73,

45.08, 34.35, 31.97, 23.80; LC-MS (m/z):372.3 (J:'aj;l«).
~ g ) 5588 -3)-2 (U3 cndy e (B30l sl -6)-1)=S)N) s & & &

(S)-N-(1-(6-CY ANOPYRIDAZIN-3-YL)PYRROLIDIN-3-YL)-2- salivul —(Jdud (Jr2-¢l

- -

(3-FLUORO-4-(PROP-1-EN-2-YL)PHENYL)-ACETAMIDE
F
}’@}w ( :N4<_>—CN
o H N—N

'H NMR (400 MHz, aystg,s-d) § 7.71 — 7.62 (m, 1H), 7.40 (m, 1H), 7.02 — 6.90 (m,
2H), 6.54 (m, 1H), 5.96 (s, 1H), 5.33 — 5.11 (s, 2H), 4.66 (m, 1H), 3.87 (m, 1H), 3.67 (m,
2H), 3.54 (m, 3H), 2.37 (m, 2H), 2.21 — 1.98 (s, 3H). LC-MS (m/2):366.4 (kasals).

(L 3=y m (Jr3-coibapm 93 -6)-1)-N—(Jaid (S g yi)-4)-1-(S)~ dddd

(S)-1-(4-(TERT-BUTYL)PHENYL)-N-(1-(6-CYANOPYRIDAZIN-3- a:a.J— Crsoba Olie

YL)PYRROLIDIN-3-YL)METHANESULFON-AMIDE

'H NMR (500 MHz, ays35,5S-d) § 7.43 (dd, J = 8.7, 5.7 Hz, 3H), 7.34 (d, ] = 8.0 Hz, 2H),

6.56 (d, ] =9.4 Hz, 1H), 4.51 (d, J = 7.3 Hz, 1H), 4.29 (s, 2H), 3.92 (h, ] = 6.2 Hz, 1H),
3.64 (d, ] = 84.8 Hz, 4H), 2.26 (dq, J = 13.4, 6.8 Hz, 1H), 2.02 (m, 1H), 1.31 (s, 9H); 13C
NMR (126 MHz, CDCls) § 156.56, 152.42, 130.46, 130.39, 129.17, 125.97, 125.75,

116.85, 110.10, 59.47, 53.31, 53.00, 44.90, 34.73, 31.27; LC-MS (n/2):400.4 (25al0).
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(b dugn o -4)-1-(dr3-0nadopm (dr3-0lapm sl -6)-1)=9)-N)—233
(S)-N-(1-(6-CYANOPYRIDAZIN-3-YL)PYRROLIDIN-3-YL)-1-(4-  2alu€gS  jlig 1ol

1S OPROPYLPHENYL) CYCLOPROPANECARBOXAMIDE
}Q—iw ( N—<_>_CN
o H N—-N

'H NMR (500 MHz, a)s8s5i$-d) § 7.44 (dd, J = 9.5, 1.7 Hz, 1H), 7.35 — 7.26 (m, 3H),

7.26 —7.16 (m, 2H), 6.56 (dd, J =9.4, 1.7 Hz, 1H), 5.47 (d, ] =6.7 Hz, 1H), 4.59 (h,J =
6.5 Hz, 1H), 3.76 (m, 4H), 3.27 (m, 1H), 2.92 (hept, ] = 7.0 Hz, 1H), 2.33 (m, 1H), 1.94
—1.80 (m, 1H), 1.26 (dd, J = 6.7, 1.7 Hz, 6H), 1.15 — 1.01 (m, 2H); '3C NMR (126 MHz,
CDCl3) & 174.78, 156.79, 149.19, 136.64, 130.97, 130.55, 129.17, 127.43, 117.17,
110.12, 52.42, 49.71, 45.50, 33.98, 30.18, 24.08, 16.17, 16.07. LC-MS (m/z):376.4

-G e =N= (b g 0 93l -4)~N=(dm3-0)la sl -6)-d= a a a o=
4-(6-CYANOPYRIDAZIN-3-YL)-N-(4-ISOPROPYLPHENYL)-N- RIPAIVEY 9 S

METHYLPIPERAZINE-1-CARBOXAMIDE

/
O (i
N N CN
e We

'H NMR (400 MHz, 2535 )5<-d) § 7.42 (d, J = 9.6 Hz, 1H), 7.20 (d, J = 8.4 Hz, 2H), 7.14

—6.96 (m, 2H), 6.74 (d, J = 9.6 Hz, 1H), 3.62 (t, ] = 5.3 Hz, 4H), 3.35 (dd, ] = 6.5, 4.0
Hz, 4H), 3.24 (s, 3H), 2.89 (h, ] = 6.9 Hz, 1H), 1.24 (d, J = 6.9 Hz, 6H); '*C NMR (126
MHz, CDCl3) § 161.30, 158.62, 146.40, 144.06, 130.83, 129.71, 127.81, 127.59, 124.62,
124.16, 116.88, 109.92, 45.35, 45.20, 44.08, 40.16, 33.77, 24.18; LC-MS (m/z):365.4

;;;;;

(4-(2-(6-ISOPROPYLPYRIDIN-3-YL)ACETYL)PIPERAZIN- 1 -YL)PYRIDAZINE-3-CARBONITRILE
7 N\
-
N=— N N—\ ,/—CN
o Y~ N-N

IH NMR (500 MHz, Jsitie-ds) § 8.37 (s, 1H), 7.82 — 7.66 (m, 2H), 7.32 (m, 2H), 4.01 —

3.89 (m, 4H), 3.89 — 3.74 (m, 6H), 3.08 (h, J = 6.9 Hz, 1H), 1.32 (d, J = 7.0 Hz, 6H); '3C
NMR (126 MHz, MeOD) § 171.68, 166.82, 160.40, 149.99, 139.81, 132.33, 130.75,
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130.39, 122.01, 117.64, 112.82, 46.14, 45.18, 45.11, 42.44, 37.44, 36.98, 22.89; LC-MS
(m/z): 3514 (agale),
~(d 3=y Sy pus -4—(dr3-cpilum gl -6)-1-(4R 3R))N-C oo oo
N-((3R.4R)-1-(6-CYANOPYRIDAZIN-3-YL)-4- dsbind (id Jugp g3l -4- 9,58 -3)-2

HYDROXYPYRROLIDIN-3-YL)-2-(3-FLUORO-4-1SOPROPYLPHENYL)ACETAMIDE

'H NMR (400 MHz, 2535 5$-d) § 7.38 (d, J = 9.4 Hz, 1H), 7.20 (t, ] = 7.9 Hz, 1H), 7.00

(dd,J =7.8,1.8 Hz, 1H), 6.94 (dd, J = 11.0, 1.8 Hz, 2H), 6.55 (d, J = 9.4 Hz, 1H), 4.59 —
4.37 (m, 2H), 4.13 (s, 1H), 3.83 (m, 1H), 3.56 (m, 3H), 3.19 (m, 1H), 1.24 (d, ] = 6.9 Hz,

6H): LC-MS (m/z): 384.4 (Ja5ale).
~Oto g 5540 -6)-2 (3= gy s (A 3- Gl $w-6)-1)-S)N)zzz z 2

(S)-N-(1-(6-CYANOPYRIDAZIN-3-YL)PYRROLIDIN-3-YL)-2-(6- aeling (&3

ISOPROPYLPYRID]N—3—YL)ACETAMIDE
N s Ns.. N—<_>—CN
N—N

'H NMR (500 MHz, DMSO-ds) & 8.50 (d, J = 6.8 Hz, 1H), 8.33 (d, J = 2.2 Hz, 1H), 7.84
(d, J=9.5 Hz, 1H), 7.57 (dd, J = 8.0, 2.3 Hz, 1H), 7.20 (d,J = 7.9 Hz, 1H), 7.01 (d, J =
9.5 Hz, 1H), 4.39 (m, 1H), 3.53 (s, 4H), 3.75 (m, 4H), 3.41 (s, 2H), 2.98 (hept, J = 6.9

Hz, 1H), 2.21 (m, 1H), 1.96 (m, 1H), 1.27 — 1.16 (m, 6H); MS (m/z): 384.41 (Lsals),

383.18 (W swns); *C NMR (126 MHz, DMSO) § '3C NMR (126 MHz, DMSO) & 169.48,
163.60, 156.84, 147.55, 139.04, 130.66, 127.91, 120.93, 117.68, 111.24, 52.09, 48.66,
45.05, 38.51, 34.58, 30.44, 22.32; LC-MS (m/z): 351.4 (agal).

2)2- (3o Sy ome A=(Ur3-plae sl -6)-1-(4R (3R))~N—2:

N-((3R.4R)-1-(6-CYANOPYRIDAZIN-3-YL)-4-  alinl  (daid  Jugp g3l 45,58

HYDROXYPYRROLIDIN-3-YL)-2-(2-FLUORO-4-ISOPROPYLPHENYL)ACETAMIDE
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'H NMR (500 MHz, DMSO-de) § 8.37 (s, 1H), 7.87 (d, ] = 9.4 Hz, 1H), 7.69 — 7.52 (m,
1H), 7.20 (t, J = 8.1 Hz, 1H), 7.08 — 6.98 (m, 2H), 5.53 (s, 1H), 4.22 — 4.13 (m, 2H), 3.75
(m, 4H), 3.42 (s, 2H), 2.88 (m, 1H), 1.19 (d, ] = 6.9 Hz, 6H); '3C NMR (126 MHz, DMSO)
§ 169.26, 161.51, 159.57, 157.10, 149.63, 131.45, 130.70, 127.97, 122.04, 117.68,

112.67, 111.30, 54.98, 50.16, 45.75, 34.87, 32.98, 23.68; LC-MS (m/z): 384.4 (J:'aj;h).
(U3 daae 530 -6)-2~(dm - (dm3-Clime 5o -6)-4)-1 222 2

1-(4-(6-CHLOROPYRIDAZIN-3-YL)PIPERAZIN-1-YL)-2-(6-ISOPROPYLPYRIDIN- () j— -0\l

3-YL)ETHAN-1-ONE
4
>‘C\>_>F avYe
N= N N—\ ,—CI
o0 “~— N-N

'H NMR (400 MHz, DMSO-de) & 8.44 — 8.24 (m, 1H), 7.63 — 7.48 (m, 2H), 7.41 (d, J =
9.6 Hz, 1H), 7.27 — 7.14 (m, 1H), 3.74 — 3.52 (m, 8H), 2.98 (hept,, J = 6.9 Hz, 1H), 1.22

(d, J = 6.9 Hz, 6H); LC-MS (m/z): 360.2 (M*+H, L sals).

4- Dau€eS -l-gibhn (B 2-oobe st -5)-4 dud Jugn o3l -4 — 5590

ISOPROPYLPHENYL 4-(5-CYANOPYRAZIN-2-YL)PIPERAZINE- 1 -CARBOXYLATE

>—< >—o N=
O}/—N/\:/\N—Q\:I}—CN

'H NMR (400 MHz, 2589 5'-d) 8 8.38 (d, J = 1.4 Hz, 1H), 8.17 (d, J = 1.5 Hz, 1H), 7.25

~7.19 (m, 2H), 7.08 — 6.96 (m, 2H), 3.79 (d, J = 40.7 Hz, 6H), 2.91 (hept, J = 7.0 Hz,
1H), 1.24 (d, J = 6.9 Hz, 6H); 3C NMR (101 MHz, CDCls) & 153.98, 149.06, 147.24,
146.37, 131.12, 127.46, 121.38, 117.26, 117.16, 100.12, 43.95, 33.75, 24.19; LC-MS

(m/z): 352.0 M*+H, L sal).

ISOPROPYLBENZOYL)PIPERAZIN-1-YL)PYRIDAZINE-3-CARBONITRILE
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'"H NMR (400 MHz, a)ss)5i$-d) § 7.49 (dd, J = 9.5, 1.3 Hz, 1H), 7.41 — 7.34 (m, 2H),

7.33-7.27 (m, 2H), 6.87 (dd, J = 9.6, 1.3 Hz, 1H), 3.85 (g, J = 3.0 Hz, 8H), 2.95 (hept, J
= 6.9 Hz, 1H), 1.27 (d, ] = 6.9 Hz, 6H). 3C NMR (101 MHz, CDCl3) § 171.11, 158.66,
151.63, 132.39, 130.96, 130.09, 127.52, 126.91, 116.68, 110.18, 44.68, 34.25, 23.96. LC-

MS (m/z): 336.5 (M*+H, L sals).

N-(1-(6- b3 dusg 2 9338 -4=(drd=gpapm (dr3-0plum 9bw-6)-1) "Nz ¢
CYANOPYRIDAZIN-3-YL)PIPERIDIN-4-YL)-4-ISOPROPYLBENZAMIDE

'H NMR (400 MHz, aysis,siS-d) § 7.78 — 7.59 (m, 2H), 7.44 (d, J = 9.5 Hz, 1H), 7.29

(dd, J=8.2, 1.7 Hz, 2H), 6.88 (d, ] = 9.6 Hz, 1H), 5.99 (d, ] = 7.7 Hz, 1H), 4.56 (d,J =
13.8 Hz, 2H), 4.44 —4.25 (m, 1H), 3.27 (ddd, J = 14.0, 11.8, 2.7 Hz, 2H), 2.94 (h, ] = 7.0
Hz, 1H), 2.23 (d, J = 12.6 Hz, 2H), 1.73 — 1.46 (m, 4H), 1.25 (d, ] = 6.9 Hz, 6H); 13C
NMR (101 MHz, CDCl3) § 167.06, 158.45, 153.22, 131.89, 130.82, 129.28, 127.10,
126.88, 116.94, 110.01, 47.14, 44.10, 34.25, 31.90, 23.91; LC-MS (m/z): 350.5 (M*+H,

Ligale).
4- 2o 10 (i g 930 -4)"N=(dr2-gib 98 -5)-4-bbhbblh

(5-CHLOROPYRAZIN-2-YL)-N-(4-ISOPROPYLPHENYL)PIPERAZINE- 1 -CARBOXAMIDE

: S :}H—N/DN—Q?—G

'H NMR (400 MHz, 2535 ,5<-d) § 8.09 (d, J = 1.4 Hz, 1H), 7.88 (d, J = 1.5 Hz, 1H), 7.30

—7.27 (m, 1H), 7.20 — 7.11 (m, 2H), 6.33 (s, 1H), 3.85 — 3.51 (m, 6H), 3.04 — 2.53 (m,
1H), 1.36 — 1.18 (m, 6H). 3C NMR (101 MHz, CDCl5) § 155.32, 153.47, 144.55, 141.23,
137.05, 136.34, 129.35, 127.13, 120.63, 44.48, 43.53, 33.74, 24.27. LC-MS (m/z): 360.4

(M++H, L j;l«)
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(e Jwg 9330 -4)-2(Ur3=Capm (L 3-0lam sbw 6)-1)N-(S) s s s s &

(S)-N-(1-(6-CYANOPYRIDAZIN-3-YL)PIPERIDIN-3-YL)-2-(4- mts:mj

ISOPROPYLPHENYL)ACETAMIDE

g N‘QCN
N—N

'H NMR (400 MHz, a)s43 )s<-d) § 7.35 (d, J = 9.7 Hz, 1H), 7.20 — 7.13 (m, 2H), 7.06 (d,

J=8.0 Hz, 2H), 6.88 (d, T = 9.6 Hz, 1H), 5.50 (d, J = 6.5 Hz, 1H), 4.07 (dt, J = 13.8, 4.7
Hz, 1H), 3.98 — 3.82 (m, 2H), 3.67 (dt, J = 12.8, 6.0 Hz, 1H), 3.53 — 3.40 (m, 3H), 2.89
(hept, J = 6.9 Hz, 1H), 2.02 — 1.87 (m, 1H), 1.64 (m, 3H), 1.23 (dd, J = 6.9, 0.8 Hz, 6H);
13C NMR (126 MHz, CDCl3) § 171.57, 158.68, 148.42, 131.82, 130.88, 129.40, 129.26,
127.31, 116.90, 110.83, 49.55, 46.27, 45.32, 43.46, 33.91, 29.75, 24.15, 22.56; LC-MS

(m/z): 364.5 M*+H, Lasals),
=3-chan( A T-goobe (Jtiand (b Jug s 930 -4- S5 0w -3)-2)-4)-6- ddd

-

6-(4-(2-(3-HYDROXY-4-ISOPROPYLPHENYL)ACETYL)PIPERAZIN- 1 - d:' 3 Yy BN

YL)PYRIDAZINE-3-CARBONITRILE
7 \ -
N N—\ ,—CN
HO 0 Y~ N-N

'"H NMR (400 MHz, 2535 )5<-d) § 7.49 (d, J = 9.6 Hz, 1H), 7.16 (d, J = 8.4 Hz, 1H), 6.83

(d, T =9.6 Hz, 1H), 6.79 — 6.60 (m, 2H), 6.34 (s, 1H), 3.81 (m, 8H), 3.56 (m, 2H), 2.97
(hept, J = 7.1 Hz, 1H), 1.20 (d, J = 6.8 Hz, 6H); '3C NMR (126 MHz, CDCls) § 171.21,
158.64, 154.48, 138.22, 132.48, 131.10, 130.24, 127.25, 116.76, 115.26, 115.10, 110.34,

45.39,44.42,44.10, 41.45, 37.97, 28.93, 24.02. LC-MS (m/z): 366.5 (M*+H, J:'aj;l«).
(i gy 930 -4)-2—(dom 1-0nsba (2= 0l 5588 -5- sl -3)-4)-1-3 J 3 J J
1-(4-(3-AMINO-5-CHLOROPYRAZIN-2-YL)PIPERAZIN-1-YL)-2-(4- O j— -0\l

ISOPROPYLPHENYL)ETHAN-1-ONE

— >—>/ S\ N=
P N\_/N—g\:'?—m

HoN
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'H NMR (400 MHz, ays355<-d) § 7.61 (s, 1H), 7.18 (d, J = 1.1 Hz, 4H), 4.72 (s, 2H),

3.76 (m, 4H), 3.64 — 3.53 (m, 2H), 3.08 (t, ] = 5.2 Hz, 2H), 2.98 (t, ] = 5.1 Hz, 2H), 2.88
(hept, J = 6.9 Hz, 1H), 1.24 (d, J = 6.9 Hz, 6H); '3C NMR (126 MHz, CDCl3) § 170.15,
147.95, 147.74, 144.53, 140.77, 132.20, 129.82, 128.66, 127.11, 48.59, 48.42, 46.14,

41.79, 40.81, 33.94, 24.19; LC-MS (m/z): 374.3 (M*+H, Lsals).

s 1= (e g 930 -4)-2=(dr 1-gb (D2 g )58 -5)4)-1-pppaa
1-(4-(5-CHLOROPYRAZIN-2-YL)PIPERAZIN-1-YL)-2-(4-ISOPROPYLPHENYL)ETHAN- 1 -ONE

4 NCN—{_?—G

'H NMR (400 MHz, 2589 5'-d) 8 8.06 (d, J = 1.5 Hz, 1H), 7.82 (d, J = 1.4 Hz, 1H), 7.18

(s, 4H), 3.76 (m, 4H), 3.56 (m, 4H), 3.39 (m, 2H), 2.88 (hept, J = 6.9 Hz, 1H), 1.23 (d, ]
= 6.9 Hz, 6H); 3C NMR (126 MHz, CDCl3) § 170.15, 153.56, 147.86, 141.28, 137.08,
132.09, 129.37, 128.65, 127.16, 45.60, 44.80, 44.66, 41.28, 40.92, 33.93, 24.19; LC-MS

(m/z): 359.3 (M*+H, 13 ae).
nalisad (ind Qg 300 -4)-2= (4= aaym (A 3-0laym 5w -6)-1)-"N-0 0000

N-(1-(6-CYANOPYRIDAZIN-3-YL)PIPERIDIN-4-YL)-2-(4-ISOPROPYLPHENYL)ACETAMIDE

: C >‘N4<:/\N4<_>*CN
o H N—N

'"H NMR (400 MHz, 235 ,5<-d) § 7.40 (d, J = 9.6 Hz, 1H), 7.20 (d, J = 8.2 Hz, 2H), 7.15

(d, T =82Hz, 2H), 6.81 (d, J = 9.6 Hz, 1H), 5.28 (d, J = 7.9 Hz, 1H), 4.43 (d, J = 13.8
Hz, 2H), 4.11 (m, 1H), 3.54 (s, 2H), 3.17 (ddd, J = 14.0, 11.8, 2.7 Hz, 2H), 2.89 (hept, J
=6.9 Hz, 1H), 2.12 — 1.96 (m, 2H), 1.34 (m, 2H), 1.23 (d, J = 6.9 Hz, 6H); >*C NMR (126
MHz, CDCl3) § 170.99, 158.43, 148.43, 132.00, 130.81, 129.49, 129.31, 127.42, 116.99,

109.92, 46.84, 43.97, 43.66, 33.96, 31.65, 24.15; LC-MS (m/z): 364.5 (M*+H, 11 als).
=3-Clam( i T-gba (il (Jm2-0nded duag oo -5)-2)-4)-60s 0 o s
6-(4-(2-(5-1SOPROPYLTHIOPHEN-2-YL)ACETYL)PIPERAZIN- 1 -YL)PYRIDAZINE-3- d:' 1 g1 S

CARBONITRILE

S
-
)\U_}/_\I\r
o0 “~— N-N
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'H NMR (400 MHz, 235 ,5<-d) § 7.48 (d, J = 9.6 Hz, 1H), 6.84 (d,J = 9.6 Hz, 1H), 6.71
(m, 1H), 6.63 (dd, J = 3.5, 1.0 Hz, 1H), 3.90 (d, J = 1.0 Hz, 2H), 3.83 (m, 4H), 3.71 m,
4H), 3.22 - 3.01 (m, 1H), 1.30 (d, J = 6.9 Hz, 6H); LC-MS (m/2): 356.5 (M*+H, Jasals).

~T=0) (L T-gbm (L 3-Cam 5525 -6)-4)-1—(Jid dug e 550 -4)2-¢ ¢ ¢ ¢ &

2-(4-1SOPROPYLPHENYL)-1-(4-(6-NITROPYRIDIN-3-YL)PIPERAZIN- 1 -YL)ETHAN- 1-ONE j 5
: C >—N NONO
/ 2
d v

'H NMR (400 MHz, 2533 )5l<-d) § 8.16 (m, 1H), 8.07 (m, 1H), 7.22 - 7.03 (m, 4H), 3.85

(m, 2H), 3.75 (s, 2H), 3.66 (m, 2H), 3.44 m, 2H), 3.27 (m, 2H), 2.97 —2.77 (m, 1H), 1.36
—1.14 (d,J =7.0 Hz 6H); '3C NMR (126 MHz, CDCl5) § 170.15, 149.66, 148.46, 148.02, 10
134.10, 131.85, 128.63, 127.24, 121.20, 119.90, 46.71, 46.67, 45.25, 41.10, 40.92, 33.93,

24.19; LC-MS (m/z): 369.5 (M*+H, L gala).
- L-Obe dise 3=l (J8 do w53 -4)-2)-4)-6-(R)~ S S S
(R)-6-(4-(2-(4-1SOPROPYLPHENYL)ACETYL)-3-METHYLPIPERAZIN- 1 - d:' ) Y Er 1S3

YL)PYRIDAZINE-3-CARBONITRILE 15
; \ —
N N—\ ,—CN
0 “~—~ N-N

'H NMR (400 MHz, a)s355<-d) § 7.45 (d, J = 9.5 Hz, 1H), 7.18 (s, 4H), 6.76 (d,J = 11.4

Hz, 1H), 4.78 (m, 1H), 4.46 — 4.12 (m, 2H), 4.03 (m, 1H), 3.74 (s, 2H), 3.56 — 2.93 (m,
3H), 2.87 (h, J = 7.0 Hz, 1H), 1.23 (d, J = 6.9 Hz, 6H), 1.17 (d, J = 6.7 Hz, 3H); LC-MS 20

(m/z): 364.5 (M*+H, L sals).

~Cned Jug ol -5)-2(dr T-gba (2= 0pbw 5058 -5)-4)-1=(a e o = pa

1-(4-(5-CHLOROPYRAZIN-2-YL)PIPERAZIN- 1-YL)-2-(5- S 1—ot) (J2
ISOPROPYLTHIOPHEN-2-YL)ETHAN-1-ONE

S

/ 4 N/\:\N—{:\?—m

\
25

'H NMR (400 MHz, 2535 ,5<-d) § 8.07 (d, J = 1.5 Hz, 1H), 7.85 (d, J = 1.5 Hz, 1H), 6.70
(dJ =3.5Hz, 1H), 6.63 (d, J = 3.5 Hz, 1H), 3.89 (s, 2H), 3.83 — 3.73 (m, 2H), 3.65 (m,
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2H), 3.53 (m, 4H), 3.19 - 3.01 (m, 1H), 1.30 (d, J = 6.8 Hz, 6H); >C NMR (126 MHz,
CDCls) 6 169.05, 153.56, 153.25, 141.31, 137.16, 133.08, 129.40, 125.75, 121.84, 45.77,
44.78,44.71,41.42, 35.72, 30.21, 24.88; LC-MS (m/2): 365.4 (M*+H, Lasals).

=3-cpitana(di T-cpiba Aiine -2~ (i (L2 daig o 531 -4)-2)-4)-6-(R)-G 33 3 &

-

(R)-6-(4-(2-(4-1SOPROPYLPHENYL)ACETYL)-2-METHYLPIPERAZIN-1- d:' ) Y Ky S

YL)PYRIDAZINE-3-CARBONITRILE

: S >—N N—<=>—CN
O “~— N-N

'H NMR (400 MHz, a,s39,5-d) § 7.43 (d, J = 9.6 Hz, 1H), 7.16 (s, 4H), 6.74 (d, ] = 9.6

Hz, 1H), 4.82 — 4.50 (m, 1H), 4.45 — 4.30 (m, 2H), 3.97 (m, 1H), 3.83 — 3.61 (m, 3H),
3.37-3.25 (m, 1H), 3.22 - 3.09 (m, 1H), 3.00 (m, 1H), 2.85 (hept, J = 6.9 Hz, 1H), 1.19

(d, T =6.9 Hz, 6H), 1.15 — 0.96 (m, 2H). (duilysall <l pe 331 M daadle cas); 13C NMR

(101 MHz, CDCl3) § 170.92, 170.82, 158.20, 148.02, 131.96, 130.94, 129.87, 128.85,
128.64, 127.17, 116.83, 109.99, 100.20, 49.58, 48.94, 47.85, 45.43, 45.33, 41.40, 41.02,

40.78, 39.43, 39.05, 33.96, 33.91, 24.19, 24.16, 14.80, 14.27. ( <lye 5331 DS dhaade ot
Ll ygall): LC-MS (m/z): 364. 2 (M*+H, L gale).
5053 T-0nba diae -3 (A (Jid Qg 930 -4)-2)-4)-6-(S)~

(S)-6-(4-(2-(4-1SOPROPYLPHENYL)ACETYL)-3-METHYLPIPERAZIN- 1 - d:' ) yih

YL)PYRIDAZINE-3-CARBONITRILE

: C >—N N—<:>—CN
O Y~ N-N

'H NMR (400 MHz, a)s895<-d) § 7.44 (d, J = 9.5 Hz, 1H), 7.17 (s, 4H), 6.77 (d,J = 11.3

Hz, 1H), 5.05 — 4.50 (m, 1H), 4.46 — 3.94 (m, 2H), 3.74 (m, 3H), 3.43 (m, 1H), 3.21 (m,
1H), 3.04 — 2.74 (m, 2H), 1.23 (d, ] = 6.9 Hz, 6H), 1.17 (d, J = 6.7 Hz, 3H); *C NMR
(101 MHz, CDCl3) & 170.20, 159.10, 147.92, 131.93, 130.95, 129.76, 128.53, 127.16,
116.81, 109.74, 49.68, 48.36, 45.58, 44.36, 41.33, 40.89, 36.07, 16.91, 15.98; LC-MS

(m/z): 364.2 (M*+H, L sale).
e 508 3-Clan( Lo (it (Jid (58 Jiae)-4)-2)-4)-6— 5 U3 5 8 U

6-(4-(2-(4-(METHYLTHIO)PHENYL)ACETYL)PIPERAZIN-1-YL)PYRIDAZINE-3-CARBONITRILE
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S —
/ @}N@q@m
0 M~ N-N

'H NMR (400 MHz, a5 5lS-d) § 7.47 (d, J = 9.6 Hz, 1H), 7.25 — 7.14 (m, 4H), 6.82 (d,

J=9.6 Hz, 1H), 3.81 (dd, J = 6.6, 4.0 Hz, 2H), 3.78 — 3.66 (m, 6H), 3.62 (dd, J = 6.6, 3.8
Hz, 2H), 2.46 (s, 3H); C NMR (101 MHz, CDCLs) § 169.97, 158.61, 137.57, 131.35,
130.98, 130.12, 129.26, 127.27, 116.74, 110.17, 45.44, 44.58, 44.08, 41.19, 40.69, 16.05;

LC-MS (m/z): 354.1 (M*+H, Lsala).
oA -0l dine -2 (i) (did Jug e 5340 -4)-2)-4)-6-(S)- oo e
(S)-6-(4-(2-(4-1ISOPROPYLPHENYL)ACETYL)-2-METHYLPIPERAZIN- 1 - d:' ) yinh Er 1S3

YL)PYRIDAZINE-3-CARBONITRILE
[ \‘ —
N N—\ ,/—CN
0O Y~ N-N

'"H NMR (400 MHz, a,s39,51-d) § 7.46 (d,J = 9.6 Hz, 1H), 7.19 (s, 3H), 6.76 (d, ] = 9.7

Hz, 1H), 4.84 — 4.52 (m, 1H), 4.51 —4.29 (m, 2H), 4.14 — 3.88 (m, 1H), 3.86 — 3.65 (m,
2H), 3.52 - 3.27 (m, 1H), 3.22 — 2.96 (m, 2H), 2.88 (hept, J = 7.0 Hz, 1H), 1.23 (d,J =

6.9 Hz, 6H), 1.18 — 0.99 (d, J = 6.7 Hz, 3H) (duilysll chye g3Vl DS daadle caa); 13C

NMR (126 MHz, CDCls) § 170.96, 170.85, 158.21, 158.17, 148.09, 148.04, 132.00,
131.96, 130.95, 129.89, 128.86, 128.65, 127.19, 116.82, 109.99, 49.59, 48.96, 47.84,
45.44, 4534, 41.41, 41.04, 40.79, 39.44, 39.04, 33.97, 33.92, 29.92, 24.20, 24.17, 14.80,

14.27 (&lysall Clyeg ¥ DS daade caad); LC-MS (m/z): 364.3 (M*+H, Lasala).
2] 580 (5L BT (ga-5 2~(Uianad (i dang o 500 -4)-2)-5-(4S ¢18))-6- & & & & &

6-((1S.4S)-5-(2-(4-1ISOPROPYLPHENYL)ACETYL)- (Jayisi g3;8=3-pilanym( J=2 -l [2-1

2,5-DIAZABICYCLO[2.2.1 |JHEPTAN-2- YL)PYRIDAZ]NE 3-CARBONITRILE

'H NMR (400 MHz, 258 ,55-d) § 7.35 (d, J = 9.4 Hz, 1H), 7.11 - 7.01 (m, 4H), 6.43 (d,
J =9.4 Hz, 1H), 3.69 — 3.24 (m, 6H), 2.79 (m, 1H), 1.95 (m, 2H), 1.17 — 1.12 (m, 6H)
(Aaihall lyeg 31 MU dasdle cuad); *C NMR (101 MHz, CDCl3) § 170.14, 157.16,
148.18, 147.87, 131.37, 130.96, 129.73, 128.91, 128.88, 127.24, 126.98, 116.94, 110.44,
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58.14, 57.59, 56.59, 55.72, 55.36, 53.71, 53.07, 42.24, 41.43, 36.69, 33.99, 33.91, 24.29,
24.23,24.19 (A yeall lye g WYY IS Aaadle cuad); LC-MS (m/z): 362.4 (M*+H, L gale).

~1-0pbe s 2= (Al (Jr2-cuiss dusw 53 -5)-2)4)-6-(S)- ¢ £ ¢ ¢ ¢

(S)-6-(4-(2-(5-1SOPROPYLTHIOPHEN-2-YL)ACETYL)-2- oyt S 3-ilayn(

METHYLPIPERAZIN-1 —YL) PYRIDAZINE-3-CARBONITRILE
s
\ N\ —
N N—\ ,/—CN
0 Y~ N-N

'H NMR (400 MHz, 2535 )5<-d) § 7.48 (d, J = 9.5 Hz, 1H), 6.80 (d, J = 9.6 Hz, 1H), 6.72

(t,J =3.4 Hz, 1H), 6.63 (t,J = 2.8 Hz, 1H), 4.93 — 4.55 (m, 1H), 4.46 (m, 2H), 4.13 —
3.95 (m, 1H), 3.95 - 3.80 (m, 2H), 3.60 — 3.32 (m, 2H), 3.28 —3.15 (m, 1H), 3.15-2.99

(m, 1H), 1.29 (m, 6H), 1.17 (m, 3H) (& ysal) <l peg 3031 M ddaadMa ca); 13C NMR (101

MHz, CDCl3) § 169.77, 158.23, 153.37, 133.01, 132.86, 130.98, 129.95, 125.97, 125.85,
121.86, 116.81, 110.03, 49.85, 49.00, 47.87, 45.60, 45.45, 41.55, 39.45, 39.09, 35.84,

35.47, 30.23, 24.91, 24.85, 14.83, 14.35 (duilysall iy iV D Laada casi); LC-MS
(m/z): 370.5 (M*+H, Lasals).

505730 Tl (il (U (58 Jiae)-4)-2)-4-diise -2)-6-(R)3 3353
(R)-6-(2-METHYL-4-(2-(4-(METHYLTHIO)PHENYL)ACETYL)PIPERAZIN-1- d:' ) yih

YL)PYRIDAZINE-3-CARBONITRILE

s ~ =
d 4©_>‘N N— )—on
0 M~ N-N

'H NMR (400 MHz, a )543 )s<-d) § 7.46 (m, 1H), 7.21 (m, 4H), 6.77 (m, 1H), 4.90 — 4.49
(m, 1H), 4.49 — 4.31 (m, 2H), 3.99 (m, 1H), 3.84 — 3.64 (m, 2H), 3.48 (m, 1H), 3.36 (m,
1H), 3.20 (m, 1H), 3.05 (m, 1H), 2.47 (s, 3H), 1.13 (m, 3H) ( <hpes ¥ IS daada cads

dulysall); 13C NMR (101 MHz, CDCl3) § 170.51, 158.19, 137.64, 137.57, 131.41, 130.97,
129.94, 129.44, 129.22, 127.34, 127.21, 116.81, 110.02, 49.69, 48.95, 47.83, 45.41,
45.35, 41.47, 40.83, 40.40, 39.43, 39.04, 16.17, 16.02, 14.82, 14.57 ( IS ddaade

Lilygal) Silyeg WYI); LC-MS (m/z): 368.4 (M*+H, Jagals).
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(dr3-0h (Jisie Jiae)-6)-4)-1-(did Jugn o -4)-2-La (= o U=
2-(4-ISOPROPYLPHENYL)-1-(4-(6- Sg-1-ot (o 1-cib

(METHYLSULFONYL)PYRIDAZIN-3-YL)PIPERAZIN-1-YL)ETHAN-1-ONE

: : >—N Nﬂso Me
\ h N\ / 2
(@) N—N

'"H NMR (400 MHz, a,s39,51-d) § 7.85 (d, J = 9.6 Hz, 1H), 7.19 (s, 4H), 6.94 (d, ] = 9.7

Hz, 1H), 3.89 — 3.56 (m, 10H), 3.32 (s, 3H), 2.88 (hept, J = 6.9 Hz, 1H), 1.23 (d,J = 6.9
Hz, 6H); 3C NMR (101 MHz, CDCl3) § 170.30, 160.03, 153.98, 147.97, 131.89, 128.65,
12721, 12533, 111.97, 45.48, 44.80, 44.38, 41.24, 40.95, 40.91, 33.93, 24.18; LC-MS

(m/z): 403.4 (M*+H, L sal).

;;;;;;

(R)-6-(4-(2-(6-ISOPROPYLPYRIDIN-3-YL)ACETYL)-2-METHYLPIPERAZIN- | - d:' i S

YL)PYRIDAZINE-3-CARBONITRILE

7N /—( _

N= N N—<_>—CN
0 Y~ N-N

'H NMR (400 MHz, 2535 )5<-d) & 8.42 (d, J = 5.0 Hz, 1H), 7.60 (d, J = 8.1 Hz, 1H), 7.49

(d,J = 9.6 Hz, 1H), 7.22 — 7.13 (m, 1H), 6.80 (d, J = 9.6 Hz, 1H), 4.87 (m, 1H), 4.66 —
4.34 (m, 2H), 4.02 (m, 1H), 3.89 — 3.65 (m, 3H), 3.60 — 3.19 (m, 2H), 3.05 (m, 1H), 1.29

(d, J = 6.9 Hz, 6H), 1.17 (m, 3H) (&5l cilyeg 3! DS dlaade caa); 13C NMR (101

MHz, CDCl3) § 169.87, 166.49, 158.19, 149.04, 137.55, 137.40, 131.03, 130.08, 120.92,
116.76, 110.07, 49.80, 48.94, 47.77, 45.41, 41.58, 39.46, 39.10, 37.54, 37.29, 36.12,

2276, 14.93, 14.61 (&uihysall cilpeg 3 DS daadie cact): LC-MS (m/2): 365.5 (M*+H,
Lgals,
~1-Giba e -2 (s (A 3-Cpam dug gl 6)-2)-4)-6-(S)-c oo o o o

(S)-6-(4-(2-(6-1SOPROPYLPYRIDIN-3-YL)ACETYL)-2- i S 3-ilayn(

METHYLPIPERAZIN-1-YL)PYRIDAZINE-3-CARBONITRIL

7 N\
=
0O Y~ N-N
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'"H NMR (400 MHz, 2535 ,5<-d) § 8.41 (d,J = 5.9 Hz, 1H), 7.59 (d, J = 8.4 Hz, 1H), 7.48

(d,J = 9.6 Hz, 1H), 7.21 — 7.11 (m, 1H), 6.80 (d, J = 9.6 Hz, 1H), 4.87 (m, 1H), 4.70 —
4.32 (m, 2H), 4.02 (m, 1H), 3.86 — 3.64 (m, 3H), 3.61 — 3.17 (m, 2H), 3.04 (m, 1H), 1.29

(d, T = 6.9 Hz, 6H), 1.16 (m, 3H) (&slysall cilpes 3y NS ddaadle cua); 13C NMR (101
MHz, CDCl3) & 169.91, 158.20, 149.28, 131.03, 120.89, 116.77, 110.06, 49.80, 48.95,
47.76,45.38,41.57,39.10,37.33,36.21,22.77, 14.92, 14.60. ( < yag3¥) IS daadla e

4alygall); LC-MS (m/z): 365.2 (M*+H, Lasals).
-Oana(dr T-cibe e @12 2= (sl (Jsd dus » 5341-4)-2)4) -6z zcz z @

6-(4-(2-(4-1ISOPROPYLPHENYL)ACETYL)-2,2-DIMETHYLPIPERAZIN- 1 - d:' ) Y Er 1S3

YL)PYRIDAZINE-3-CARBONITRILE
a® N N yon
O Y~ NN

'"H NMR (500 MHz, a)s835iS-d) § 7.55 — 7.41 (m, 1H), 7.29 (d, J = 3.0 Hz, 2H), 7.26 —

7.18 (m, 2H), 6.90 (ddd, J = 28.0, 9.7, 3.1 Hz, 1H), 4.10 (d, J = 4.8 Hz, 1H), 3.94 — 3.68
(m, 7H), 3.57 (dd, J = 52.5, 3.2 Hz, 1H), 2.99 — 2.84 (m, 1H), 1.52 (d, J = 3.2 Hz, 3H),
1.45 (d, J = 3.2 Hz, 3H), 1.25 (dd, J = 6.8, 3.6 Hz, 6H); '3C NMR (126 MHz, CDCls) §
171.30, 170.76, 159.08, 158.83, 147.88, 147.72, 131.64, 131.26, 130.08, 129.68, 129.62,
129.60, 128.69, 126.96, 126.90, 116.66, 112.90, 112.65, 58.71, 55.03, 50.74, 44.91,
42.76,42.05,41.21, 40.74, 40.48, 33.76, 33.72, 23.99, 23.96, 23.70; LC-MS (m/z): 378.5

(M++H,‘L‘SAAA).
—1-gobe Jiis @6 c2—(d335w7 (Juid Jug 55 -4)-2)-4=(6R ¢2S))-6— 223333

-

6-((2S.6R)-4-(2-(4-ISOPROPYLPHENYL)ACETYL)-2,6- i S 3-ilayn(
DIMETHYLPIPERAZIN-1-YL)PYRIDAZINE-3-CARBONITRILE

s
>_©_(;>'N\_<\l _N/ CN

N\
N

'H NMR (500 MHz, a)s855iS-d) § 7.40 (d, J = 9.6 Hz, 1H), 7.17 — 7.08 (m, 4H), 6.68 (d,

J=9.6Hz, 1H), 4.71 (s, 1H), 4.57 (d, J = 13.4 Hz, 1H), 4.35 (s, 1H), 3.87 — 3.65 (m, 3H),
3.34 (dd, J=13.5, 4.6 Hz, 1H), 2.90 (dd, ] = 13.4, 4.6 Hz, 1H), 2.81 (dq, ] = 13.6, 6.8 Hz,
1H), 1.17 (dd, J = 19.8, 7.0 Hz, 9H), 0.97 (d, J = 6.9 Hz, 3H); '*C NMR (126 MHz,
CDCl3) & 206.98, 171.02, 157.16, 147.90, 131.92, 131.29, 130.71, 129.44, 128.66,
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126.99, 126.90, 126.83, 116.73, 109.63, 49.75, 47.48, 46.74, 45.60, 40.41, 33.77, 30.95,
23.99, 18.51, 17.97; LC-MS (m/z): 378.5 (M*+H, Lsals).

T-ciba e 3=(d3-0ilayn sibus -6)-4—(S) Juid Jugy o3l 44 2 4 8 2 2

4-1SOPROPYLPHENYL (S)-4-(6-CYANOPYRIDAZIN-3-YL)-3- Gy N 908
METHYLPIPERAZINE-1-CARBOXYLATE
o~
>N N N
o)

\ /)=

'"H NMR (500 MHz, 2535 ,5<-d) § 7.53 (d, J = 9.6 Hz, 1H), 7.25 (d, J = 8.5 Hz, 2H), 7.07

(dd, J = 8.7, 4.9 Hz, 2H), 6.87 (d, J = 9.6 Hz, 1H), 4.99 — 4.57 (m, 1H), 4.57 — 4.09 (m,
3H), 3.62 — 3.15 (m, 3H), 2.94 (p, J = 6.9 Hz, 1H), 1.45 — 1.32 (m, 3H), 1.27 (d, T = 6.9
Hz, 6H); 13C NMR (126 MHz, CDCl3) & 158.18, 154.35, 148.95, 146.22, 130.81, 129.75,
127.33, 121.23, 116.65, 109.89, 48.47, 48.32, 47.67, 47.41, 43.85, 43.33, 39.10, 38.90,

33.62, 28.39, 24.07, 14.66, 14.37; LC-MS (m/z): 366.6 (M*+H, L sals).

Bl g S -T-ciba dise -3 (drm3-G)lawm 53l -6)-4—(R) S Jwag 2 9341 -4= 599999

4-1ISOPROPYLPHENYL (R)-4-(6-CYANOPYRIDAZIN-3-YL)-3-METHYLPIPERAZINE- 1 -
CARBOXYLATE
s e oNg

N—N

'H NMR (500 MHz, aysis)slS-d) § 7.53 (d, J = 9.5 Hz, 1H), 7.28 — 7.22 (m, 2H), 7.07

(dd, J = 8.9, 4.8 Hz, 2H), 6.87 (d, J = 9.6 Hz, 1H), 4.75 (d, J = 123.6 Hz, 1H), 4.56 — 4.09
(m, 3H), 3.61 — 3.17 (m, 3H), 2.94 (p, J = 6.9 Hz, 1H), 1.45 — 1.33 (m, 3H), 1.27 (d, J =
6.9 Hz, 6H); 3C NMR (126 MHz, CDCls) § 158.18, 154.35, 148.95, 146.22, 130.80,
129.75, 127.32, 121.27, 121.23, 116.65, 109.88, 48.48, 48.32, 47.67, 47.42, 43.84, 43.33,

39.10, 38.90, 33.62, 28.88, 24.06, 14.65, 14.37; LC-MS (m/z): 366.5 (M*+H, L sals).

(S)-6-(4-(2-(4-(TERT-BUTYL)PHENYL)ACETYL)-2-METHYLPIPERAZIN- 1 - d:' ) Y BN

YL)PYRIDAZINE-3-CARBONITRILE
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'H NMR (500 MHz, ays89,55-d) § 739 (d, J = 9.5 Hz, 1H), 7.32 — 7.25 (m, 2H), 7.14

(dd, J = 8.3, 3.8 Hz, 2H), 6.70 (dd, J = 9.7, 3.6 Hz, 1H), 4.77 — 4.46 (m, 1H), 4.43 — 4.29
(m, 1H), 4.07 — 3.81 (m, 1H), 3.79 — 3.60 (m, 3H), 3.43 — 3.08 (m, 2H), 3.05 — 2.90 (m,
1H), 1.23 (s, 9H), 0.92 (d, J = 6.7 Hz, 3H); 3C NMR (126 MHz, CDCl3) § 170.71, 170.61,
158.00, 157.96, 150.13, 150.11, 131.46, 131.40, 130.74, 129.69, 128.40, 128.20, 125.83, 5
116.61, 109.76, 49.38, 48.74, 47.63, 45.23, 45.12, 41.19, 40.67, 40.47, 39.23, 38.84,

34.48,31.32, 14.61, 14.02; LC-MS (m/z): 378.2 (M™+H, < gunx).

“1-oobe dise 2-(did (Jid (Ui <nd)4)2)4)-6-R)z = ¢ ¢ ¢ ¢

-

(R)-6-(4-(2-(4-(TERT-BUTYL)PHENYL)ACETYL)-2- i S 3- Gyl J:a,a(d:'

METHYLPIPERAZIN- 1 -YL)PYRIDAZINE-3-CARBONITRILE 10
; C >—N N—O—:N
o0 “~ N-N

'H NMR (500 MHz, ays89,55-d) § 739 (d, J = 9.5 Hz, 1H), 7.32 — 7.25 (m, 2H), 7.14

(dd, J =8.5, 3.9 Hz, 2H), 6.70 (dd, J = 9.6, 3.6 Hz, 1H), 4.75 — 4.46 (m, 1H), 4.44 — 4.30
(m, 1H), 3.94 (dd, J = 66.7, 13.5 Hz, 1H), 3.79 — 3.60 (m, 3H), 3.44 — 3.06 (m, 2H), 3.05 15
—2.91 (m, 1H), 1.23 (s, 9H), 1.02 (dd, J = 99.3, 6.6 Hz, 3H); '*C NMR (126 MHz, CDCl5)
§ 170.71, 170.61, 162.26, 158.00, 157.97, 150.13, 150.11, 131.46, 131.40, 130.74,
129.68, 128.40, 128.20, 125.83, 125.78, 116.62, 109.77, 49.37, 48.74, 47.63, 45.23,
45.12, 41.20, 40.66, 40.47, 39.23, 38.84, 38.62, 34.48, 34.47,31.32, 28.86, 14.61, 14.02;

LC-MS (m/z): 378.2 (M*+H, Lsals). 20
—1-coibu (dfzfui (Jud (L 2-0lbg p gyt @l -1 <1 ¢1)-4)-2)4)-6-bblhlblhl

6-(4-(2-(4-(1,1,1-TRIFLUOROPROPAN-2- i S 3-ilayn(

YL)PHENYL)ACETYL)PIPERAZIN-1-YL)PYRIDAZINE-3-CARBONITRILE

F F
F
-
N N »>—=N
o -N

N\
N
25
'H NMR (500 MHz, a5 5iS-d) § 7.41 (d, J = 9.5 Hz, 1H), 7.26 — 7.15 (m, 4H), 6.75 (d,

J=9.6 Hz, 1H), 3.76 (dd, J = 6.6, 4.1 Hz, 2H), 3.73 — 3.61 (m, 6H), 3.57 (dd, T = 6.7, 4.0
Hz, 2H), 3.43 — 3.24 (m, 1H), 1.43 (d, ] = 7.2 Hz, 3H); *C NMR (126 MHz, CDCls) §
169.64, 158.40, 135.33, 135.31, 134.33, 130.80, 129.96, 129.06, 128.89, 128.15, 125.93,
116.52, 109.94, 45.24, 44.37, 43.84, 41.00, 40.51, 14.54, 14.51; LC-MS (m/z): 404.5 30

(M++H, J.s j;l«)
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1-(4-(6-CHLOROPYRIDAZIN-3-YL)PIPERAZIN-1-YL)-2-(4- (yoi—1— 5t (o (J2-Obg

(1,1,1-TRIFLUOROPROPAN-2-YL)PHENYL)ETHAN-1-ONE

F F
F
N N—(:>—CI
N/
o0 “— NN

'"H NMR (500 MHz, a)s33 )5i$-d) § 7.24 — 7.14 (m, 8H), 6.81 (d, J = 9.5 Hz, 1H), 3.72 (d,

J =9.7 Hz, 4H), 3.58 — 3.45 (m, 6H), 3.40 — 3.28 (m, 1H), 1.42 (d, J = 7.2 Hz, 3H); 13C
NMR (126 MHz, CDCl3) § 169.56, 158.76, 147.57, 135.19, 134.52, 129.02, 129.00,
128.90, 115.35, 45.36, 45.24, 44.63, 43.90, 43.68, 41.14, 40.47, 38.62, 14.54, 14.52,

14.50; LC-MS (m/z): 413.4 (M*+H, ks sals).
(e (U (27 0sn sost i1 el €1)-4)-2)-4-Ufe 2(28))-6- S d A S

6-((2S)-2-METHYL-4-(2-(4-(1,1,1-TRIFLUOROPROPAN- (Ja it §3;8=3- cpjlanym(J1- b

2-YL)PHENYL)ACETYL)PIPERAZIN- 1-YL)PYRIDAZINE-3-CARBONITRILE

F F
F S
\ [—
N N— )—=N
o0 “—~  N-N

'"H NMR (500 MHz, a)s855iS-d) § 7.49 (d, J = 9.5 Hz, 1H), 6.86 — 6.73 (m, 1H), 4.87 -

4.54 (m, 1H), 4.53 — 4.39 (m, 1H), 4.20 — 3.89 (m, 1H), 3.88 — 3.71 (m, 3H), 3.58 — 3.19
(m, 3H), 3.18 — 3.00 (m, 1H), 1.52 (d, J = 7.2 Hz, 3H), 1.11 (dd, J = 99.2, 6.6 Hz, 3H);
13C NMR (126 MHz, CDCl3) § 170.25, 170.18, 157.98, 135.38, 134.49, 134.42, 130.77,
129.78, 129.75, 129.05, 128.88, 116.59, 109.79, 49.40, 48.74, 47.62, 45.21, 45.15, 43.90,
43.69,41.27, 40.60, 40.49, 39.13, 38.79, 38.62, 14.62, 14.52, 14.49, 14.01; LC-MS (m/2):

418.5 (M*+H, Lsals).
(Do (i (L2- 0l g5 slii-1 1 «1)-4)-2)-4-Udise -2-(2R))-6-0 S S J J J

6-((2R)-2-METHYL-4-(2-(4-(1,1,1- i 5053l 1- b

TRIFLUOROPROPAN-2-YL)PHENYL)ACETYL)PIPERAZIN- 1-YL)PYRIDAZINE-3-CARBONITRILE
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'H NMR (500 MHz, ays39,siS-d) § 7.40 (d, J = 9.6 Hz, 1H), 7.20 (d, J = 11.9 Hz, 5H),

6.74 — 6.64 (m, 1H), 4.75 — 4.47 (m, 1H), 4.36 (dd, T = 11.7, 4.0 Hz, 1H), 4.09 — 3.81 (m,
1H), 3.78 — 3.62 (m, 2H), 3.48 — 3.11 (m, 2H), 3.09 — 2.92 (m, 1H), 1.45 — 1.38 (m, 3H),
1.02 (dd, J = 99.2, 6.6 Hz, 2H); 13C NMR (126 MHz, CDCl3) & 170.24, 170.17, 158.00,
157.95, 135.38, 134.49, 134.42, 130.77, 129.78, 129.62, 129.20, 129.05, 129.03, 128.88,
116.58, 109.79, 51.16, 49.40, 48.74, 47.62, 45.21, 45.15, 43.91, 43.68, 41.27, 40.60,
40.49, 39.13, 38.79, 38.62, 28.86, 14.61, 14.52, 14.49, 14.01; LC-MS (m/z): 418.5

(M++H, J:j;l«)
s 5830l 1-0be (el (U (e 5058 (515)-4)-2)4)-6-p p oo o

6-(4-(2-(4-(TRIFLUOROMETHYL )PHENYL)ACETYL)PIPERAZIN- 1 -YL)PYRIDAZINE- 3-
CARBONITRILE

RF
/ \ -
F N N—\ ,—=N
0 Y~ N-N

'"H NMR (500 MHz, 2535 )5<-d) § 7.54 (d, J = 8.0 Hz, 2H), 7.42 (d, ] = 9.5 Hz, 1H), 7.33

(d, T = 8.0 Hz, 2H), 6.77 (d, ] = 9.5 Hz, 1H), 3.77 (d, ] = 4.0 Hz, 6H), 3.69 — 3.52 (m,
4H); *C NMR (126 MHz, CDCl3) § 169.01, 158.39, 138.45, 130.85, 130.09, 129.20,
125.85, 125.82, 125.79, 125.76, 116.46, 110.00, 45.23, 44.42, 43.81, 41.03, 40.47, 40.45;

LC-MS (m/z): 376.4 (M*+H, L sal).
s gill LSl cilaw .2
b3 A digeasall Gl Hllie o dbilee Gyl aladial] Joan B 4G LSl Glas o
ggan Lealas oy ol (Jlaall (B Bgeasas Llad Bigie Listladl) Lialdl slgal (oS 2ol
cgyandl plaill Jlase A (ppalall daulsy

ddgas
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