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Suppl ement arlAkhiagyseés of structural disorder
brachyury proteiDRumenigod hePP®OMNI cted di sorde

map well with the boundaries of the know DNA
t hat brachyury is | argely disordered outside
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Base Pair Step
Suppl ement ar yPIFotguafe t2he measured major and
wi dt hshefDNA in thebrpahiymdyo®Bld 7D DNA compl e
(solid lIlines) and the WT DNA.cWMapbexgébd8e(d
wi dt hs are measured phosphorus to phosphorus

partner 3 bases downstream. kMsnmoedgpbosehwr d
to phosphorus between each base and its part



Single site DNA

Palindromic DNA (6F59)
Palindromic DNA (6F58)

Brachyury single site
DNA complex

Suppl ement ar §StFri autrter 8 of WT brachyury in co
site DNA. -fhedrpamél shows the ovenr alolrnstruc

which is very similar to a half site -of the
hand panel shows a ¢toampBAmoslcencudfest hen t he br
DNA comptemctures which contain simil-ar di st

form DNA withitome odxdadip end narrowing of the
which is not present in the single site DNA



WT 41-224 (6F58)
WT 41-211 (5QRK)

G177D 41-224 (6F59)
G177D 41-211 (5QS9)

Suppl ement ar §ArFd Igugies 40f crystal contacts 1in
crystals and i mpact omCloonp@r d ctrotine robhidA | mowsn d
and DNA free WT (cyan and blue-)grered)G177D (g
brachyury crystal structures focussing on th

G177D variant (same bOewrasewiguUrehe@Agryst al
present in thétOpArbwpundnd DNA free (bottom
WT crystals are shown on the |l eft and G177D
nei ghbours are shown for molecules N 1 unit
reference chain which is coloured as for pan
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Suppement ary OoRiRgpr e s® ngteat iovleefngltlh WT and G177
brachyury binding to an ol i gon-bcolxe obtiinddei ncgo n t
el ement. The results of the quantification o
shown in FbhRepre Qengtedt of WT and G177D brachy
binding dom@d4dn ©4hding to a 50 bp DNA with p
theb®x recognition element, a similar bandin
in Figure 2B although the bands athecloser t
small er mass difference for the shorter cons
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Suppl ement ar yArFd Igugies 6o0f the | igandability p
brachyury using the tools available at the C

shows representati omnsi dbdnttihfrieeed piorc ktelte br ach
DNA complex structure (6f59:chainA). The gra
properties relating to |igandability with th
Representative distributdmmangd) cerad |ternagd tnagb
ki nadRed) pockets are shown for reference.



5QRF  5QRG  5QRH 5QRI

5QS4 5QS5

~ 5QT0

Suppl ement ar §Owa rgwirew 70 fee PANDDWMaps t he WT
fragment screening hits, maps are contoured
.PDB codes are dieaglhayedgbmelndaw



Suppl eareyntFi dOver i ew ofee PANDDWMaops the G177D
fragment screening hits, maps are contoured
. .PDB codes are displayed below each fragment



Front view WT front accessibiltiy G177D front accessibility

G177D rear accessibiltiy
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Suppl ement ar yJAddgugiebi9l ity of tered vpaad koeaitss siur
the WT and G177D crystals. |l naccessible regi
atoms within 4 j of an atom in a crystal <con
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Suppl ement ar yoOiegwrie wl @ f6i pobkathWury-and oth
Box family memkbey sApOlcé&et (shown in grey wit
view and |igand for reference) is distant fr
contains a polar triad and an unuswual <cluste
residues. Both of these feat 0TrBeox draenidgnser v



Ligan(Kal Kd1 Ka 2 Kd2 |Rmax |t C h2i
(1/ Ms|(1/s](1/RUI(1/ s|(RU) ( R2Y
WT 2. 9E5 3.9&€ Nl2.47 N |19.9 167 N |1.34E|2.57
brachyu|4. 9E2 |1. 3& 0.77 5.3 0.15
G177D 2.2E5 |3.9£€ No0o.61 N |6.87 |2® N |3.34E|7.53
brachyu|5.E2 1. 7& 1.2 0. 4
Suppl ement ar yPambhmet @ As from kinetic
Figubéeo2a bivalent analyte model Errors
errdc.i s the mass transfer coefficient.
Ligand Kd (M) Rmax (ROffset |Ch2RU
WT brachyul 48EN 294/161.1 N5.7 N 621.1
G177D bracg1 7®BE N 298/250.4 N6.5 N 849. 9
Suppl ement aBpPdadmet drs from fittingDthe

t o a

standard

er

concentrat.

ror.

on

response .Esteadlyastate

fitti




PDELi gand Locatio
:‘I
Lo
5QT -
T,
Z321318]1
| = o
s0s| L
Z445923
sos|
2323276
OH
Wy
5QS N
(¥ ] X : 3
Z143201 4
\ r"ﬂ
5Qs| |
)::»
2488475
F—+—F
5QS ©/Y
22856434




PD

O
22856434
50sS “T\(j
7300245
sos| & OLL
Z5457109
\Hw
5QS AN
o |
]
722017168
5QS

7228654348

Pocket




PD Li gan:¢ 2FdFc m@bdp, )
A
5QS [;
L,’,J
22856434
(
5QS ’Q?
2285643/
5QS Cf
2933326
-
O
5Q8S [i
2198194
5Q8S

5QS




PD|I Ligan:¢ Pocket
5QR
2373768
5QR O\.’i)\\f/z\/‘“/
2275151
5QR
5QR
7285683234
O o
5 QR o~:40
Y“\
2416341
?‘/
5QR '

2275179

Pocket




PDI Ligang¢ Pocket 2Fdc m@bp, Locati
5QR

5 QRI

5QR

5QR

5QR

- 5/2(45232 2.10




PD Li gan:¢ Pocket 2Fdc m@dp, )] Locati
1.69 |
2317202
5QR
5 QR
5QR
5QR
5QR

215009881




PD Li gan:¢ Pocket 2FdFc m@dp, )) Locati

Pocket
DNA

i nterf

o O‘Y
50RY T | N
= F
7364328
o
|

2285643/

—

21998104

@
50s %’
Z274555
=
] -
5QS| o ‘s

2195480(




PD Li gan Pocket 2FdFc m@bp, )

F «!7 F
//\i\. S o .
o) CL L
e u NH.
2291279
. Q S \.,\TJ/ N \i\/ A
2198195

5Q8S

5QS

2324003

1.81

Supp!l emeTnatbabréOver vi ew of the brachyury fr agme
Each PDB leindgtregd itsoget her with the chemical s

the fragment binding pocket, | ocation, and e
shown arleFQFtoype cal cul ated with the final r
shown to allow compari sotnhofoft htehe edladdtvreorst

for each fragment hit rather than the experi
binding which is based on the PANDDA event n
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plotted as response in REBrowves &ar mdNgthewseas

standard error based on thetmabdbhinesygohsée tor

Suppl ementary Methods

Gener al Chemistry I nformation

Al l reagents and solvents, unless specifical
from their commercial sources without furthe
sensitive wegactpiearor med under an inert at mos
nitrogen or argon i-mraepr ®vdrdilleadmer eoavcetni on f |

and addition of reagents were done using a s
reactions were carried out in m Brnowawge | nit
synthesizer. Thin | ayer chromatography (TLC)
200m_ precoated sorbtech fluorescent TLC pl at
using UV |light. Hi gh resolution mass spectro
with a Ther moarcitsihvedr H¥F hEexr moFi sher, Bremen, G

mass spectrometer coupl ed-cwiatsls a4 i qa0sdd Acquit

chromatograph system. Column chromatography
Bi otage I solera One instrument . -HEXI, mPHhenon
parti cel,e 100z § pore size, 75 x 30 mm) col umn
Series instrument equipped with an Agilent C
measured at 220/ 254 nm. Nucl ear magnetic res
was run on a varian Inova 400 MHzz or Bruker

spectrometer equippe® i mm aryGprBBBENand dat
processed using the Mest ReNova processor. Ch

ppm with residual solvent peaks referenced a



Synt he®BVi(s4( 2mor ph o lii anzo4tlh
yl)phenyl )cycl opro@anecarboxamide

S, i S i S ii S
/@/[N/)‘Br /@/[N)—Br o /@/EN/FBr o /@/[N/%N/\:\/o
O,N H,N V)Lﬁ %”
2A 2

2 2
2C 2B

Suppl ement ar y- SFyinguhrees i1s1l of2:c timpo wzd ne hydrat
Et OH, Raney N (ex¢ce886WyciophAdpy2d harcyl chl or |
pyridine, 0 AGC,Mo24p hhorl,i n5e4, %;DM&, h1465%C,

Synthesdi(200d mdt h-db-ydglan(idBNme a suspension of

bromb(4ni trophenyl )thiazole (400 mg, 1.00 Eq
(30 mL) was added hydrazinehydrate (1.05 g,

mmolajnd t he reaction mixture was heated to 5
starting material was completely dissolved.

112 O6L, 10.00 Eq, 14.0 mmol) was added to tAh
reaction was maintainedolaut i50n AcCe a swhde nt hgea sr ee
mi xture was filtered through celite and conc
desired B@Bo03dluoctmg, 86 %) which was taken to t
further purifications.

I1H NMR (850 MHz,7.OMISO)LH)87. BH592H) ,866 5@,

2H), 5.38 (s, 2H).

1T NMR (214 MHz,15MS8Q) 152.48, 138.3, 130. 3,
116. 6.

Synt hesi(s4( @bfr oONmot h-d-ydglphenyl )cycl opropanecar

(2A)o a 100 mL RBF-(w®larsomdtdrelayZAglanBb D neg (
1.0 eq, 1.37 mmol ) and 20 mL of DCM. The re

0O AC using an ice bath and pyridine (217 mg,



added to the reaction mixture followed by cy
1.65 mmol , 1.20o0eweg) 8O0omwnhseThe reaction miX
for -8340h at room temperature. The reaction m
separatory funnel and washed 3 X ajpyQ. @nmL of
15.0 mL brine. The organic | ayeS$SQflidserderdi ed o
and evaporated. The crude material waspuri fi
on silic-&d0g¢elEth30 acetate in hexarRd&AS34@ o aff
mg, yiel dIB%BPpur e

IH NMR (700 MHz,10DMSB0)1H), 7. 95387(.s7(5miH)p,, 7. 79
7.61J%¥d8.7 Hz, 2H)E, 71473 4(Ot Hz, a=H)9,. 10,. 765 1(,d

2.3 Hz, 4H).

1T NMR (176 MHz,172MQ) 154. 8, 140. 1, 136. 3, ]
119. 5, 117. 6, 60. 2, 15. 1, 14. 6, 7. 8.
Synt hesi(s4( @niorNohol i ned hi azol

yl)phke)cyclopropanecho boxsamaldle 4 2jppL dram vi a
added( 4 2br omot h-b-ayd9gdlphenyl cycl oprod@h®car box

mg, 1 Eq, 93 Omol), to this was added morpho
and DMA (0.5 mL). The reacttiean tmi Xt4@r éACwas t
overnight. After heating for 16 h the reacti

and purified by HPIOC Me&.OH5 % PT A uict Hracti ons
coll ected and dried 2t(02 Oy iyegl edl 5%h 8 8 por), ;nd u e t
330. 12[7MRH] +

H MR (700 MHz, DMS®DH 1H)7. 7680 2H), JF. 61 (d,
8.3 Hz, 2HWs T.39Htd,1H3,439 7Hz (t483,43844 (

Hz 4H)1 . 7(9s1H) Q. 833 . 7(7m4H) .

13C NMROMHz, £d29,1127,1226,1702,7673,77 ,D6 . 7

66. 2, 16. 2, 14. 8, 11. 1, 11.0, 8.0, 7. 4.



Synthesi(s4( 8(fBoMopi pel-y2i)n hd-azol

yl)phenyl )cycl opro@anhecardmnxlaimidemL dram vi a
added( il 2br omot h-dgtdbpbhenyl )cycl opr oA m83e0c ar b o x
mg , 1 ,eP3 Omol ), to this2-wae d@Bedgpi Berazir
Omol ) and DMA (0.5 mL). The reaction mixture
overnight. After heating for 16 h the react.i
and purified by HP1OC Me.O@pE ®HdTEA i maldti ons wer
coll ected and dried 3t(o .y0i enige? 8% € 7p4),pduu cet

m/ z : 3.3141[2M+ H.]

IH NMR (850 MHz,1O0DMSS0)1H) ,J=8.21®8 (Hiz,, dH), 7. 81
7.77 (m, ®DRA) 509, 64H), 7.19 (s, 1H3, 6@mo01 (s,
2H), 3.3J (7ddd, 5.2, 2.9 8= ,7.284) ,4.18 7Hz ,( t1tH) ,

(ddd=, 12.8, 1Hz,1,4H)..0

1T NMR (214 MHz,17DAMS/Q) 171. 8, 169. 1, 153. 6, ]

129. 3, 122. 0, 104.6, 53.9, 40.6, 37.6, 24.5,

Synt hesi(s4( 8(f( 2\R-,26 &#l)i met hyl mor phoHK-i no)thiazol
yl)phenyl )cycl opro@)anhecardmoxdhimiademi al was
added( 4 2br omot h-db-agyd9gdlphenyl )cycl opropanecar box
1 Eq, 93 Omol), to th?,s6liwast aydldredar g R2&I, i6MRe ( 3
Eg. 280 Omol) and DMA (0.5 mL). The reaction
140 AC over nhiegahtti.n gAfftoerr 16 h the reaction mi:
dryness and purified byO/HRLOGEH,O .pr>o% uTcRA firm cH i
were collected and dri d@d 1003ymgdldwthe% produc
purn,en/ z358. 15 84 H] +

IH NMR (850 MHz,1O0DMSSO)1H)37. 7(6,8 2H)a7 .75 % 4
(m, 2H), 7.14 (sl GHY, &.B98Hftpd2H}2.3,53. %5dd
Hz, 2H), 3= 12 .(H,d,6.1 Hz J=261)5 HWz20§0)Y7,6 0. 84

(m, 4H), JE. 79 @titw, Hz, 1H).



1T NMR (214 MHz,17DIMS/Q) 174. 1, 153. 5, 141. 9, ]

122. 0, 104. 1, 68. 1, 55. 8, 20. 69, 17.68, 10. 2

Synt hesi(s3(@morNohol i nedtyhli Japloenyl ) bret ami de

Q i [S NooO i SN ]|S N O
OZNO)‘\/Br - o | r\f>_ / o ! ’\{>— / ; ﬁ(“ ’\{>— ~/
0
5¢ 58 5

5A

Suppl ement ar2y- Siing uhrees i 1s o f5 :c.oinmphoiuonudr e a , Et OH,
refl ux, h3 dhra;ziinie. hydr at e, Et OH, Raney N (ex«
iii. acetyl chloride, pyridine, 8BP 0 AC to

Synt hesHd(s4 &nfi t&r opheny2-yt hrimaheoIlS5BW€0o a 100 mL
RBF was added thiourea (1-b52mpx 20. 0 mmol ) a
bromoacetophenone (5.56 g, 20.0 mmol) in EtC
was refluxed for 3 h. After filtration, the
get-([4Br omoph<€lnydlh)i a2-g1 ] ami no hydrobromide (1
sol,bB( 6. 05 g, yiehdwa®d%uyswtdi for the next ste,]
puri ficlHt NMR. (850 MHz,8 .064880QR . 3 Hz, 1HJ), 8.209
= 7.7, 1.3 Hz, JA=H)8,. 18,. 123 4,d dld.,0 JHz 8. DHMH,z , 7. 6.
1H), 7.62 (93. I(Bm,, 43H)H3B .345Mm8 4 H) .

1T NMR (214 MHz,17DMMSLG), 151. 09, 139. 28, 135.(

125. 28, 122. 92, 108.55, 68.45, 50.98, 43.14.

Synt hesd(2mof p Bol i nedtyli aazmil | :il me a( LAY mL RBF w
added( 43nitropheny2-yt hmaepholine (215eq@.,) 8. 6
in EtOH (50 mL) was added hydrazinehydrate (
mmo | ) and the reaction mixture was heated t
starting materi al di ssolved compl etely. Exce
Eq, 170 mmol ) whe acdeditom mi xture and the r
mai ntained at 50 AC. When gas evolution ceas
was filtered over celite-@2amocpmhaleintde ahicaz o lo
yl)anbAi2ne0O g, yield 89%, 96% pumityg)tiAde pr
next step with no further purifications.



Synt hesi(s3(@morNohol i nedtyhli Japleényl )acé€dbami HeO0 (5)
mL RBF was-(a2dhdeg@dh®d!| i nodtili agmill i ne (65. 3 mg,

mmol, 1 eqg.) in 5 mL of THF. Thteo rOe aAcQ iuosni nngi
an ice bath. To this was ad@ed Opy5 indmonle, (23 e
foll owed by dropwise addition of acetyl <chl o
eq.) over 10 min. The reaction mixture was s
compl eteCbyTHe reaction mixt wsreep awaltuopmyellr e d i
washed 3 x 10.0 mL of( agggt wmmat eedb. daHCO br i ne.
organic | ayer waSQtriedredeantilaconcentrated
crude product was puri fi edogbryapshiyb5 @30 ®toH yulmn
acetate in hexanes) t o 3@ 2morrpdh alhien etrhoidauzcal N
4yl )phenyl )ace2amgdeyi el d 8,2%m/ ®BABAIWIBOr i ty)

[ M+ H]

IH NMR (400 s@BY, 8GOl 1.9 Hz, 1HJ)=, 77.955 1(. 4t ,
Hz, 1H), 7J=48.(Q1dd®, 2, 1.1 JMz7.DHHz,71H9,K6 (16,

1H), &3.847m, 4H)33.346m2 4H), 2.12 (s, 3H).

1T NMR (101 :oBi)z, 1Z£®. 47, 121.418,1182992,117.
65. 80,

22.41.

Synt hesd(s4( &fl udodr(omet hyl sul fonyl-2phenyl )thiazc
yl ) morphaolTbone {46ML microwave-(vWhraodmowalszi addle d
2-yl )morph6é6DimM®P, 1. 08qg, 200. 7 Omol ), 3-Fluer o

4-( met hyl sul f onyli @cpihde n(yd 6b.08& 8 nmg , 1.30 Eq, 260
tetrakis (11.60 mg, O0.05 355 molL ®B] Omed & (iPs
in a mixed soldutxeameofl 004 MLP/HL) wunder argo
degassing for 22Qri98utd®ds mgCs 1. DMoEQ, waB1l .a@ de
and the reaction mixture was heated in a mic



The reaction mixture was all owed to cool to
mi xture was concentrated in vacuo. To the re
and the sosl vaciiodi fwiaed to pH=2 wusing 2N HCI
precipitate was collected by filtration and
4-( 4 3f | uodr(omet hy!l sul f onyl-)2pyh e) nyolr)pthhd |z 2Znod

mg, yield 75.67%, mpaIri BU3>95HBP6 [ M+ H]

IH NMR (700 MHz,7 .680MS®Im, 2H), J¥.8B.87 (Hz, 1H),

7.72J€¥d1.3 Hz, 183 ,4387Bz,(t4H3,43848z,(t4H),

3.34 (s, 3H).

1T NMR (214 MHz,17CDCI6,) 163. 06, 161. 88, 151. ¢

145. 22, 132.539.2329. 3R4. 41, 124. 39, 117. 24,

68. 79, 68.68, 51.28, 50.61, 46.68, 46. 66.

Synthesi(s4( 6niorNohol i nop4-ri mi din
yl)phenyl )cycl opropanecarboxamide (7)

7D 7B
NN l NN
P
PN —> ¢ N T " N
oAy T IR @
H
7C 7A 7

Suppl ement ar y- Sying threes 11s3 of7:¢ o mpHdAAdJd DI PEA, D
RT, 2 hr, 44%; ii. DIPEAPdgANDHh REQ, 12 hr, 42
di oxane, water, 90 AC, 12 hr, 9 %.
Synthesi(s4( df 4AN2,t5 amdt Byl oxaboR-ol an
yl)phenyl )cycl opropanmecar axXx amiedie s@7B) i on

cyclopropane carboxylic acid (0.3 g, 3.48 mn



added HATU (1.81 g, 5.23 mmol , 1.5 eq.) foll
g, 5.23 mmol , 1.5 eqg.) and stirred at room t
reaction mixtdr-€44wdsbabtdelyam2oRpboRol an

yl)yanvDinNe.(7 g, 3.48 mmol , 1.0 eqg.) and stir
for 2 h. Reaction progress was monitored by
reaction mixture w@s( 210 | mlt )e da wd thdrxBHr GAcct e(d3 wxi
30 mL). The organic | ayer was washedSQith ©br
filtered and concentrated to give crude comp
flash column chromat-dpgwaph@Phesamg. aThe produ
fractions weardcoldil edt-ttd( 4, £-tB,tNamdt By 2

di oxabolkgllgmhenyl )cycl opro@®ngdardbagx amMidde (a

of f white 2@I18i. A+ K] z

IH NMR (400 MHiz6) OMS@2 1H), 7.6081.s7(6mdH), 1.

1H), 1.280(8,0 X2AH),J = 5.0 Hz, 4H).

Synt hesdi(ssclobFodopy-rdiynhi)dmonr p WAt Tamea (stirred

solutiondothbhoprb6py7@miOdbng (3. 37 mmol , 1.0 e
(10 mL) was added morpholine 0.32 g (3.71 mn
addi toifo DI PEA (5.19 g, 5.05 mmol , 1.5 eq. ). ¢
temperature for 12 h. Reaction progress was

compl etion, the mixtupG (Wals ndi)l,u tseod iwli tfho rHne «
filtered and éd(recdd or opg-idvyehi)d pnmoorl i7ABe ((0. 28
g, 42%) as a white[ #MoH] d. m/ z 200. 03

*H NMR (400 MHz, DMSO -d6) * 8.37 (s, 1H), 6.98 (s, 1H), 3.40  -3.90 (m, 8H).

Synt hesi(s4( émiorNohol i nop4ri mi di n

yl)phenyl )cycl opropahecardtoixrarmd dd€s6(179gt i on of



chl or opy-diynhi)dmonr p i7dAl i (nG. A5 g, 1.25 mmol , 1 eog
di oxane (5. 0ded-)(Mwéas4all, 5tel,ra;deokpabor ol an

2-yl') phenyl )cycl opr of/pBa n(eCc.a4 b og,a mli .de0 (mmo |l , 1
this mixture W@é60Oafed, K1.87 mmed ,( 21.55 neLq)..)
The reaction mixture was degasardl with nitro
(PPiPde( 0. 051 g, 0.06 mmol, O0.05 eq.) was add
was heate@ fad6r 992 h. Reaction progress was m
LCMS, after completion, theOmi(XAtOurmd )wanddi | u
extracted with EtORe dqr3gani2d Imdyer was washe

soluti on, dpS@® d fovdrerdal and concentrated to

compound. The resulting crude was purified b
acid 0/nMeHCN. The product fractions were coll
concendrateo gi ve N-( 4 6mor phol i nop4-r i mi di

yl)phenyl )cycl oparmopd@&poe. 0 a2bgx 9%) as a white
[ M+ H]325..20

I1H NMR (400 MHiz6) OMY@1 1H), 8.56 (s, 1H), 8.
Hz, 2H), 7.71 (d, J = 8.6-3Hz79 2Hp, @BH)22,8 1.s§5
1.77 (m, ®BA) 80mM,. 84%6H) .

13C NMR7 ¢MHz, DM4J0)2 .,32.,961.,1758.,341.,71

132.,.01127.91, 119.07, 97.95, 66.33, 44.39, 1!



Synt hesi(s4 énietNh@-mor phol i nop4ri mi din
yl)phenyl )cycl opropanecarboxamide (8)

] ]
I)N\ - N/)\CI N/)\N/\
CI” N

(@] —_— (0]
v T A, T A )
H H
8A

8B

Suppl ement ardy- SFinglthrees ils o0 f8:¢d o mp@rAi &KQ,
doxane, water, 90 BACPEA2 BDMF,58%; ACi . 5 hr, 1

Synt he Ni(s4( 8cfhl eF-met hyl py+4 mi di n

yl)phenyl )cycl opr op8aAneo car dtoixrarmda dles dl uti on o
di chibemet hy!l pyr 8BBi diOne& 5( g, 1.53 mmol , 1.0 eq
dioxane (4.0 mL-)( dwasd4-akd®c met Rd/il dx &8 &r ol an

2-yl )pheny-pyopgwokoarbdBamiod®&2( g, 1.84 mmol ,

andCKR(0.31 g, 2.29 mmed ,( 41..05 neLg). )waisn aHded.

reaction mixture was dégas 22&8d mwindRa@l t( PPden
(0.1 g, 0.016 mmol, 0.1 eq.) was added. The
heatedc@tf ®0 12 h. Reaction progress was mon
After completion, the miz2Oty¢n® wdy dadinlduteadrwic
usi ngA&Et(O03 x 20 mL). The organic | ayer was Ww
dried over Na2S04, filtered and concentrated
resulting crude was purified by flash col umn
Et OAeWhenxane. The productl échaetti and weneenbt a
under reduced pr eG4 k!l d50megti hvyel pNy-Ad4 mi di n

yl )phenyl )cycdrpoxp@hed 0( 25 g, 59%) as an of
m/ z288.[1Md+ H]

Synt hesi(s4( &dnie tNk®-mor phol i nop4ri mi di n
yl)phenylQpayrce opar b&:Xraani d € i ¢sroel du toifNo fr 4( 2

chl e5-met hyl py+diyni)dpmenyl ) cycdrnpoxap@hece



(0.25 g, 0.87 mmol , 1.0 eq.) in DMF (5.0 mL)

1.30 mmol , 1.5 eq.), foll ow@®dllby gt hd. 8@d immiod
1.5 eq.). The reaction mCxftar e5whas Reac¢tidomt
was monitored by TLC, after completp@n, the

(20 mL) and extracted using EtOAc (3 x 30 mL
washed witsh|lbtioea, depSG®dfovdrerMal and concent
give crude compound. The resulting crude was
formic ai MeiCN. HProduct fractions were coll e
gi ve( 4 5met hmmor phol i nopdyylihmg@ndyiln) cycl opropane
carboxa®i dle0.(05 g, 17%) as: A3 whds+eH]s ol i d. m
IHNMR (400 MHzd,6)DM®P 40 1H), 8. 2987(.s6(0m1H), 7.

4H), 3.67 (s, 8H),d312.7®, (3H) 3H).83.8&, J = 4

1T NMR (176 MHz,17BMS3Q), 164.06, 160.90, 160.:

133.36, 129.90, 118.%446,59161@4516618709, 7.8



Synthesi sbuafylt4r8tcycl opropanecarbe2xami do) phe

mor pholi nopysrdamibddxnemi do) prop®Il )carbamate (
o . (0] (0]
s - 0T e
| Z Z
Cl)\N/ o CI” N N()O OC\)N N"cl
9C-2 9C-1
9D
(0] (0]

o} )
i NN iii
)Nl\/jf‘\O/\ —_— )N\:I . —_— )N\\/I Y
(\N N (\N N 0 (\N N 0
o ©
9C-1 10 9A

iv NZ N/\/\N,BOC

A

N 0
o )%
N
H

9

Suppl ement arby-SFngheei & of9:¢6ompgoumpdd PERe ,
NMP, RT,1239%r ,i iof PPHACIKQ, di oxane, water, 90
8%; iii. NaOH, THF, MeOH, BPMaCG.eHCl| ,RTHOBILt2, hOxI,P
DMF, RT, 12 hr, 23%.

Synthesis -ohl e4-mgt pRol i nopy5rd ami hdd xny@IC2t e (

To a stirred sol-dtiicdid oofo peb-leyalr ddD x4 l-4d90e (I nt

(0.50 g, 2.26 mmol, 1.0 eq.) in NMP (5.0 mL)
2.26 mmol , 1.2 eq.). followed by DIPEA (0. 43
Reaction mixture wase ngpteirrarteud ea tf orro B3m h. React
was monitored by TLC, after completi@n, the

(10 mL) and extracted using EtOAc (2 x 30 mL
washed with brine solb%@i on,l tderrieedd aonvde rc oNac e n |

give crude compound. The resulting crude was



chromatography el uti nghewianhe .l15T weo EtrOAcct/inons

i solated, chalHa d&NtMKr ased cloympared with reporte
2-chl e4-0

mor phol i nopysrdanmibdoapy@eG2( 0. 07 g, yield 11%) wa
as a white:202.[HN+ Hi/ z

IH NMR (400 MHz,-d)ChI8a(5e7f ot Irh) , J=4.73.61 (Hjz,, 2H) ,

3.858. 7(5m, 4H)3§3.36(n8 4H), JL.BI91 (Hz, 3H).

Et hy¢hUBe2-mor phol i nopysrdanmibdaxpyel 4@ €. 12 g yield 19%

i solated as a whv2el0Bl®oH]|id. m/z

IH NMR ( 40,0 G®Ml o+dJd'f o&.¢8s4 1H), 4.37 (q, J = 7.

3.96.809m, 4H), 3.78 (d, J = 4.7 Hz, 4H), 1.3

Synthesis -¢#( ceytchlydprdopanecar benmmri pdhog Ipihreany | )
pyri mi-ftcaeboxilQaltoe a stirred <ddcytl iedn

mor phol i nop-3ysrciamibdbixe&eh®e 250.992 mmol , 1.0 eq.)
l1,-4li oxane (wasO0O amdde4 4, 4-t5,t5 amdt By 2

di oxabolkgllgmhenyl )cycl opro@®ngdar2l®oxya mild & 1(

mmo | 1.1 e@Q)O0Oabhd. &3 mmol , 1206 (&g .0) mLn Hvas
then added. The reaction mixture was degasse
and @EMPRIL(0.003 g, 0.046 mmol, O0.05 eq.) was

reaction mixture ®€asostil2r &d &KRea@®i on progr e
mo ntior ed by TLC and LCMS, after completion,
HO (10 mL) and extracted using Et OAc (3 x 2
washed with brine solution, dried over Na2SC

give crude compounduddhwas epwidifingdchy fl ash



chromatography el uting the phreoxdauncet. wli hteh p3ulr e
fraction was collected and concentrated wunde
4-(4(cycl opropanecarbo2amirpgbp| phepydk ) mi di ne

car boxg@lQat(e0O. 03 g, 8%) as mlmez38f7i2MAH} e solid
IH NMR (400 MHB) OMY@0 1H), 8.74 (@(s,818), 7.
Hz, 2H), J2.BO04(#z, 2H¥,6471Hz(q2H), 3.85 (s,

(s, 4H),J=1.6812 (Hz,8 1@%,6.19 0OHz, 3H), 0.83 (s,

1 NMR (176 MHz,172MS3®), 166. 71, 166.34, 161. 1

132. 96, 129. 99, 118.39, 112.41, 66.39, 60. 84

Syntheddi(s4( oycl opropanecarbexamido)phenyl)
2mor phol i nop%-rciabno xdy Iniecd Aa®td da (stirred sol uti ol
4-(4(cycl opropanecar beXnmani pdhoog lpihreon yby)r i mi di ne
car boxylBat(e0.(10 g, 0.25 mmol , 1.0 eq.) in THI
mL) was added NaOH (0.015 g0 0.13.80 nmenho)l., Tih. 5
reaction mixture was stirred at room temper a
progress was monitored by TLC and LCMS, afte
dilut edOwi(tll®® MWL) and extracted using Et OAc (
agueous | ayer was aci driofciheldo ruisdien,g sdoilliudt ef ohrynu
filtered and drd(egct opgciapebmé ami de) phenyl)
2mor phol i nop%-rciamibdixye 9A dOi. D42 g. 45%) as a
solid:3a0.z1d+ H]

I1H NMR (400 MHiz6) OMS@9 1H), 8.76 (&, IAHY,68.75
Hz, 2H), 7.52 (d, J = 8.4 Hz, 2H]1, 8@mB84 (s,

1H), 0.82 (s, 4H).



13C NMR (176 MHz17DMB%,) 167. 56, 166. 85, 161.

141. 21, 133. 21, 130. 07, 118. 35, 113. 05, ©66. 4

Synt besf -btuetrytl( 4( 8 cycl opropane carboxamide) p
mor pholi nopysrdaribddxemi do) propdITp easbamatd
solutioemn4(acfycd opropanecarbexamido) phenyl)
2mor phol i nop%-rciamibadixye 9A & Oi.d5( g, 0.40 mmol ,
in DMF (3.0 mL) was added EDC. HCI (0.15 g, O
(0.027 g, 0.2 mmol, 0.5 eq) and DIPEA (0.08
After stirring for 15 mins -Autyhe(8ame tempe
ami nopropyl )carbamate (0.g08 wp,s (a.d4dZ4 dmmol ,a blo.\
mi xture and the reaction was allowed to warn
for an additional 12 h. Reaction progress w
after completion, the mix0tgdé whj) dnbueerdr wc
using E}t &AclO mL). The organic | ayer was was.|
dried o08@r fNialtered and concentrated to give
resulting crude was purified by flash col umn
product with 40e X@a reda . OATcH en cdteisoinrse dwefrrea col | ect
concentrated-btuot yglf e tectopropanecar boxami de
phenymgrphol i nopysrdamibddaxnemi do) pro@yl Y Océ@bbar
g) as a whit e2 33%)l.i:d@n® 5 wi+eHl] d

IH NMR (400 MHiz6) OMY®Y9 1H), 8.37 (s, 1H), 8.
(s, 4H), 6.77 (s, 1H), 3. 8&6.(0Q08m, 4Hy),, 32.3%9 ((s
2H), 1.80 (s, 1H), 1.52 (s, 2H), 1.37 (s, 9FH
1T NMR (176 MHz,1722MS3G), 167. 42, 141. 44, 129 . 7

11837 77.95, 66.47, 44.40, 40.49, 40.35, 40.



39. 76, 39.64, 38.03, 37.28, 29.68, 28.72, 15

Synt hesi(s4( 61 Worophenyl ) (hydroxy) melbhyl)phen

OH OH OH
O2N i i ii
— — — O
T L L SASE
F NO, F NH; F H
1B 11A 11

11C

Suppl ement arby- Syingureesils oflXiompound
fluorophenyl ),)bel-oaphthgl dp,haBOy hiPdd.OAc)

[ bmi m{][[ PRvat &£, 165h, F42 ¥NH,i iEt OH, water, 70 A
56 %; Acetyl oc¢chbk®& i de,oxMane, water, RT, 3 hr,

S nthes(idambmophe-fiyupg¢@phenyI|() @A hrainkotlur e of
4-ni trobenzal dle)hy(d7e. O Ign,t 19 mmol , 1 eq.) in T
addedfl(@orophenyl )boronic acid (6.5 g, 26 mm
(8.22 g, 59 mmol, 3 edepas$bd weabtnobhrwgen
min, addedaghihyl phosphine (2.4 g, 10 mmol ,
pall adium(lIl) c¢chloride (1.126 g, 19 mmol, 0.0
3 h. The reaction wadfmemni comepdedn onhLOBf t he
was quenched with H20 (200 mL) and extracted
dried over sodium sulfate and concentrated wu
the crude compound which was purified by fl a
el mgi the desired produchexwand €©2® %giEx ©AC2 n
fluorophenyl ) (4nitX® p(h7e.nOy gy, Et6OIH 1(0%) as a cC
m/ z: 2[4+ 8]

1H NMR (400 MHz, DBM3d00= 8.6 Hz, 2H¥, 87568z(d,

2H), 7J557(0,Hz, aM™)28m7. A61)a§7 .77 2H), 6. 38
(dlJ= 4.3 Hz, 1 QH)A.6. 68, (dH).

Synt hegamiofophe-hiylup¢@phenyl()dImeTtchaamorhi xt ur e

of(2f l uorophanylrpphhenyl-B)E{(OH14I gt 0.64 mmol ,
EtOH (1 mL) and H20 (1 mL), were added Fe po
10.0 eq) and ammonium chloride (0.341 g, 6. 4
reflux for 4 h. Afeéereaompdbdretitomeofeadti on w



t hrough-padl iathed concentrated under reduced pi
desired pr(ddomchopbenhylupfdphenyl(dIfethEd.ndd g,
56.9 %) as a soliMd] m/z: 218.0 [ M+

IH NMR (400 MHlg)] DMS®B 7.4 Hz, 1H)=, 27..281 (dt,
7.2 Hz, 2&0.,02m, 12H), J6.850(Hz, 2H¥, 86147 (d,

Hz, 2H), J5.365(#z, 1H¥, 45168z(d1H), 4.97 (s,

Synthesi(s4( 61 Wor ophenyl ) ( hyhcernogyA y) Jamedt Ia)ymi )dpe (
To a mixt-armd nofph(fedh Yy upf¢ dphenyl4d) EE®OHL (d,nt0. 53
mmo | 1 egd)oxand, @42 mL) and H20 (2 mL), was
bi carbonate (0.085 g, 0.8 °@mahd aceéteh. ¢thl o
(0.05 gmmaol.,641. 2 eq.) was added to stir for .
After completion of the reaction, HR® (2@cti
mL) and extracted with EtOAc (2 X 20 mL), dr
concentrated under redutbhedcpueescoeampioangi wéi
puri fi ed-HWRILICh pRPi fication using (i) 0.1% for
tgive -4 (2l uorophenyl ) (hydroxy) melthyl )pheny]|
(0.04 g, 33.51 %) as a whH]'te solid. m/z: 260

1H NMR (400 RKHZ), DMS0 1H) ,J=7.15% (Htz,, 1H), 7.F
J= 8.8 Hz, -ZHRPO [Tm2555H)89 5.mM4 2H), 2.02 (s, 3
1T NMR (176 MHz,168MS$®), 160. 14, 139.37, 138. ¢

129. 16, 128. 16, 127.05, 124.80, 119.26, 115.



SYnthesi-6(-#dcdetNami dop-iénmplrpphenyd-) met hyl )
chl orobenzamide (12)

§ I i HN""0 NS0 HNS%0
jopoling - -
on o ¢ on A ¢ " G
O,N F O,N F
1B 12F 12E 12D
\l/ iv \i/ v Tlf vi 1
HN" S0 HN”"0 HN""~0 o
LoD T A
O,N F HoN F N F
12D 12¢ 12B 12A

12A 12 13

Suppl ement ar?y- SiHingureesils ofl Zio.mpRQt,d DCM, RT,

hr, 50 %:; i Titanium et hoxi deNaBs oNMa DH, 100
0 AcC, 30 mi n, »8 %Vie OMK, RHE,/ C5 Ir , 81 %; V. ace
Ac OH, RT, 525 %hir . HCI (4 M in dli%%2ane) , RT, 2

chl orobenzood-meabobdybenzoiHATa) i DI PEA, THF, R-
7-35 %.

Synt hegdamiogbeny-f) 2rophenyl(d In@A hnainxotlur e of
4-ni trobenzaldeh(ydeo (g9, 19 mmol, 1 eq.) in TH
(2f l uorophenyl )boronic acid (6.5 g, 26 mmol ,

59 mmol, 3 eq.). The reactiom fwars 1d® gmisrs,e da dn
Tri-naphthyl phosphine (2.4 g, 10 mmol, O0.05 e
chloride (1.16 g, 19 mmol, 0.05 eq.) . It was
reaction was monitored on TLC. After compl et

guenched @Qvi@eh mL) and extracted with Et OAc (
over sodium sulfate and concentrated under r
crude compound which was purified by flash ¢
eluting the desired prodexanwi t(d g0Wwe Et OAc:



amnophenfyllydr2opheny (D Img t(h7a.n0o | g , 61. 10%) as
solid. m/ z:H246.0 [ M
1H NMR (400 MHz, DBM3d0= 8.6 Hz, 2H¥, 87568z(d,

2H), 7J557(0,Hz, adM)28m7. 3A61)a7.7(1M7 2H), 6. 38

(dlJ= 4.3 Hz, 1 QH)A.©. 68, (dH).

Synt hesifsl wdr d@hanyltpplhenyl ) mBFhanonmi Xtur e
of( dami nophehfhylup¢dphenyl() I t(h7a.nlo g, 27 mmol ,
dichloromethane (20 mL) at O AC, was added
g, 40 mmol, 1.5 eqgq.)Raadtisenrweaes momi ldhred o
Af ter compl eti on, otfhe hree arcetaicatni onmi xt ur e was (
H2O (200 mL) and extracted with EtOAc (2 X 1
sul fate and concentrated under reduced press
compouln2d@hi ch was forwarded for the next ste
m/ z:462 22 [ M+1]

Synthesi-b-(dR21 udax opheanyrpphhienyl y2nemehhhene)
propaxseul fi nadmdijede @ mi xtUdrlewoafophenyl ) (4
nitrophenyl ) m2Fh@hoheg, 24 mmedi,oxlanreeg.()6 0 nmLl)

was added titandieunf(l6V.)7 5e tgh,ox73 mmol , 3 eq.)
met hyl pr->-sahéi namide (3.58 g, 29 mmol, 1.2 e
for 4 heactlTihenrwas monitored on TLC. After c

reaction, the reaction miHktOu r(e4 OWa smLg u eaemadh e d
extractbdEWOAc (2 X 100 mL), dried over sodi
concentrated under reduced pressure to give
purified by flash column chromatography, el u
30% Et OGAexane t o-Ng(i(vef I(WZor opphenyl ) (4
nirtophenyl ) me2met leynle ) p-Rrospuadnfe ndmiede (6. 9 g,
69.22%) as a solidHr. m/ z: 349.1 [ M+

IH NMR (400 M+Hlg)] BMSB= 8.6 Hz, 2H¥F, 87388z (d,
2H), 7.J636(@&, Hz, 1HYs 8.48, (W®W.,0 Hz, 3H), 1.



Synt hesi(s-2dfuoNophaenyltpphheny-EBmmethlgybyY2epane
sul findmBipde (@ mi xt uM-é (-BFugZéeny-1) (4

nitrophenyl Janmethlyylempre2puwinfei ndm@)dé¢ 5(9 g, 16

mmol , 1 eq.) in Et OH (60 mL), cooled at O0AC
(0.576 g, 16 mmol , 1 eq.) thermRestcitriroend warse ac
monitoring on TLG.onAfotfert hceo mpelaectt i on, t he r e:

guenchedd2wd t(h200 mL) and extracted with Et OA¢
over sodium sulfate and concentrated under r
crude compound which was purified by flash <c
eliumg the desired produbtexaneht 60®2 EeONcCc: n
fluorophanyltpphhenyblmenehyhlypnZ2gahéi ndiipde (

(5.8 g, 97.72%) as a CcH]j'eam sol i d. m/ z: 351

Synthesi(s(dafi nMphefiyupf¢dDphenyd meneh yhlyger)opan
2-sul findgicde ( a mi xturef N-((2
fluorophanylt pphheny-R)madthtyyip)-2-pahéi ndmdipbde (
(5. 879, mmo | , 1 eq.) in EtOH (120 mL), degas:
Pd/ C (0.7% with 50% moisture) (gedn 7bagl)l ocaonnd s
pressure for 1 h. The reaction mipxatdyre was f
washed with EtOH, the filtrate was concentra
give(MNminophenyl ) (2f 1 uo-rR2ompeht ehnyyl | p)r-deptahnyel )

sul findmfBddd 5( 3 g,as9&. 32%)id. m/H*" 320.49 [ M+
IH NMR (400 MHz), DMSt® 7.7 Hz, 1H¥F, 8734Hz(d,
2H), 7.322 Z@.d4, 7.8 H%6. 96h) , 1A)-P668650m, 2H),

5.73 (s, 1H), 5).,0818.(ImM5M,H,9HNH ( Mi xture of
atropi somer s)



Synthesi sofN-(4 ( (thaurttyl sul hoh-fRuamiophenyl ) met
phenyl )acd2®Bmbde i xt-d(-dmohopPhenyl ) (2
fluorophenydmaneh yhlyg f2epuainfei ndmdicdd 5( 3 g, 16 mm
1 eq.) in AcOH (10 mL) at O AC, was added ac
1.5 eq.) danfdorstikaeThenr was monrMS$.or Akfdt @em L C
compl etion of the reaction, the r &d2dt i(RMO O0mi X
mL) and extracted with EtOAc (2 X 100 mL), d
concentrated under reduced poepovsund wbighvea
purified by flash column chromatography, elu
40% Et OGAexane to(4i(Mebadtyl sul finyl)amino){(2
fluorophenyl ) met hyl )12Bei¥%l Paget amiO@e 3Q%) as
363. 0 HIF M+

IH NMRAOO MHz ,-dePMSQO(%d= 3.6 Hz, AdAM)58m7. 861) ,
7.5 . 42m, 2H), W=232(8dt26.0, 9.1 Mz, 4H), 6
21.4, 6.4 Hz35.16(6N, 5HY9J2.800(Hz, 3H), 1.13

(Mi xture of atropisomers).

Synt hesi(s4@@ardi nf(l2Zuor ophenyl ) met hyl )1RIAdmyl ) ace
a sol utNFo4 (dftbattyl sul finyll uamiopdehn©®! ) met hyl )
acetanmi22B ((5.9 g, 16 mmedi,oxlareeq.()30G nmlLl),,4 was
HCI i1isilo,xdane (4.0 M, 30rmllh.afddhestrierarce d oo mi
was concentrated to give crudEBPWE&i oabi wgsOpll
formic aXf dMel@NH Product fractions were coll
to gi-¢4 aNmi no(2fl uorophenyl )metbh2A)phedd¥Il g, ac

7339%) as a cream sotbtlia&d]l m/z: 242.1 [ M

IH NMR (400 MHz), DM$G®O 1H),J=7.76 ® (Htz,, 1H), 7.
(dlJ= 8.4 Hz, 2H¥, 979318(p, HD7. WBAm,, 1M)27 5. 49
1H), 2.02 (s, 3H).

1T NMR (176 MHz,168BMSI),0,143%0. 41, 159. 02, 139

129. 68, 128. 52, 127.80, 125. 05, 119. 43, 115.



Synt hesi(s(daxcfetmi dop-iéeénmprpphenyldoghmedrhg | )
benzami de Tol23d mi x{¢ 4(raemi aifo (N
fluorophenyl )methyl ) pB®eénylg) 4d®e tha mimbe , ( Ilnteq. )
THF (2 mL), wabhsl cardodbeedn 201 ¢ aci d (0.094 g, O.
stirred for 10 min, added HATU (0.3 g, O0.75
1.5 mmol , 3 eq.) and stirred for 3 h.

After completion of tdhre mieatcirn ®nwad heueralte d
H O (20 mL) and extracted with Et®@and@2 X 10
concentrated under reduced pressure to give
purified by flash column chromatography, el u
80% Ea/OMexane and purified further with HPLC
TFA O/ MeCN. Product fractions were collecte:
(((dcetami dop-hénmplrppheny2-¢gmevohgl benzami de (12
solid (0.06 g, 30.0Hp). m/z: 397.3 [ M+

IH NMROMHz, DMQOY. 9(6s1H)9. 45dJ=8.HBz1H)7. 55

7.30 (m, 8M)L9 7(.n2,5 4HJ)=, 86..452Hz(,d,1H), 2.02 (s,
1T NMR (176 MHz,163BMS®), 166. 10, 160. 72, 159 . ¢
137. 17, 135. 57, 131. 23, 130. 39, 129.388, 129.
129. 10, 128. 08, 127.51, 124. 96, 124. 94, 119.

50.06, 24.40.



Synt hesi(s(dxcfetmi dop-iénmprpophenyd maneh cdyy )
benzamil3d:dod mi xt ur(ed( @afmi Ro ( 2

fluorophenyl )met hyl )1R2Ae {10 )aced asi mmo I, 1 eq
(2 mL), was added 4methoxybenzoic acid (0.08
stirred for 10 min, added HATU (0.178 g, 0.7
(0.26 g, 2.2 mmol, 3 eq.) and stirred for 3
reacti onactthheon mi xture wa® q2&namhé¢dawidt le xHr
with EtOAc (2 X 10 23@3anddcordemivieaat &N under
pressure to give the crude compound which wa
chromatography, eluting th%® Ht6Aleexdanper oadnudc t
further -WPEG RE®Prification usingd/MelC® ftoor mi c
give - 04 &cet ami ddophueorylp)h(e2ny4-) met hyl )

met hoxybenZa3&dmi(doe. 0(1 6 g, 7.04%) as H* sol i d.
IH NMR (400 MHz), DOMS®6 1H),J=H9.8.83 (Hz, 1H), 7.
J= 8.7 Hz, 2HYs Z1.5D, (©W.d§ Hz J=361)9 Hz351KY, 7
(gJ= 8.1 Hz, 4Hr, 87700z (d2HF, 86458z (d1H), 3.:¢
3H), 2.02 (s, 2H).

1T NMR (176 SMz,168BM 69, 165.70, 162.19, 138. ¢
130. 00, 129. 63, 129. 36, 128. 27, 126. 76, 124.

55.85, 24.41.
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