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Supplementary Figurel. SYK NanoBRET tracerg, 5, 6, 7, and8 generate BRET signalifieasured
in mBU) with SYK(WT)-NL upon digitonin permeabilizatio\( Ci F), but notwithout digitonin. B)
Tracer4 does not generate a BRET sighaligitonin. Data reported are from a single experimgit
C). Data are reported in biological duplicétestandard deviatiofD). Data are reported withi 2
biological replicate$ standard deviatiorE, F).
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Supplementary Figure2. SYK NanoBRET tracerg, 4, 5, 6, 7, 8, K9, andK10 did notgenerate a
BRET signal (mBU) with SYK(KD)NL or NL-SYK(KD) ° digitonin (A1 D). Data are reported as
technical duplicate$ standard deviationA( D).
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Supplementary Figure 3. SYK NanoBRETassay withtitrations of tracer8 in cells permeabilized

with digitonin. An 1tpoint doséresponsestudyof MRL-SYKIi from a top concentration of 20 uM

was used to compete away the BRET signal. Two biological replicates (left and right) and the results
plotted using a log(inhibitor) vs. response (three parametedCtié.data are reported in uMA)
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Supplementary Figure4. SYK NanoBRET assay with titrations of tracgin cells permeabilized
with digitonin. An 1%point doséresponsetudyof ATP from a top concentration of 10 mM was used
to compete away the BRET signal. Two biological replicates (left and right) and the results plotted in
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GraphPad Prism using a log(inhibitor) vs. response (three paramei€jddata are reported in uM.
(A) SYK(WT)-NL (B) SYK(S550Y}NL (C) SYK(S550FNL (D) SYK(P342TiNL (E)
SYK(A353T)NL (F) SYK(M450I)-NL.



>

Acceptor:Donor ratio (MBU)

@]

Acceptor:Donor ratio (mBU)

Acceptor:Donor ratio (mBU)

15

10

SYK GoFvariants-NL + 2

Bl SYK-(S550Y)-NL
Bl SYK-(S550F)-NL
I SYK-(P342T)-NL

20

15

10

5

ln= Mo N0 .
0.5 OM1 OM 2 OM

0.5 OML 2 oM

50
40
30
20
10

Acceptor:Donor ratio (mBU)

1
.5 OmM1 OM 2 OM

oM1I OM 2 OM O
Ento 10 OM
Tracer Concentration
SYK GoFvariants-NL+5

Bl SYK-(S550Y)-NL
Bl SYK-(S550F)-NL
=1 SYK-(P342T)-NL

IN
o
]

w
o
1

N
o
1

-__ﬁ

R406 10 OM

Tracer Concentration

SYK GoF variants-NL + 7

oM 2

B SYK-(S550Y)-NL
Bl SYK-(S550F)-NL
I SYK-(P342T)-NL
EE SYK-(A353T)-NL
Bl SYK-(M4501)-NL

Om 050v 10m 20m

MRL- SYKi 10

Tracer Concentration

SYK(S550Y)-NL + 7 + MRL-SYKi

0 1
-10 -8 -6 -4
Log[MRL-SYki] (M)
- o v
[Tracer]
(M) 250 |500
IGy(nM) |41 |54 98 | 220

w

Acceptor:Donor ratio (mBU)

Acceptor:Donor ratio (mBU) O

T

Acceptor:Donor ratio (MBU)

e
3
]

o
o
[

S
(4]
]

e
o

SYK GoFvariants-NL +4
Bl SYK-(S550Y)-NL
Bl SYK-(S550F)-NL
I SYK-(P342T)-NL

N

5

2R N
o o

w
o
]

N
o
1

=
o
1

SYK

1
OM 2 OM 0.5 OM

oM™

1
2 Om

Ent
Tracer Concentration

GoFvariants-NL+6

o 10

kb

oM 0. owm1

oOm

Bl SYK-(S550Y)-NL
Bl SYK-(S550F)-NL
I SYK-(P342T)-NL

I‘Ii_‘nl-ni*__

R4 0

Tracer Concentration

SYK(S550Y)-NL + SYK Tracers + Digitonin

6 10

m 2
m 4
=5
= 6

oM

1
2 OM 0.5 OM

oM

2 OMm

MRL -
Tracer Concentration

SYKi

10

(e]



Supplementary Material

Supplementary Figure5. SYK NanoBRET tracerg (A), 5 (C), 6 (D), 7 (E) generated BRET signal
(mBU) with SYK GoF variants in the NanoBRE3ssay that can be competed away with SYK
inhibitors. BRET signal is greater with SYK(S550YathSYK(S550F) and least with SYK(P342T).
(B) Tracer4 does not generate a BRET signal with any GoF variarigh correlates witlts inability

to bind to SYK in enzymatic inhibition assayB) (Tracers2, 5, 6, 7, and8 all generate a BRET signal
with SYK(S550Y) + digitonin. The mBU are decreased compared to intact(€&I$racer titrations
with 8 and SYK(S550YNL. Data are reported in biological duplicdtstandard deviatiorAi E, G).
Data are reported in biological duplicates each with two technical replfcataadard deviatiorH).
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Supplementary Figure6. SYK inhibitor doséresponse curves with SYK(GoRL variants. Data are
reported as three biological replicatestandard deviation and plotted in GraphPad Prism using a
log(inhibitor) vs. response (three parameter) fit.
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Supplementary Figure7. SYK PhosphoSens Assay with SYK Scpéptide substrateAj Raw data
for the doséresponse curves of MREYKi with SYK(S550F) and SYK(P342T) in Figure 5D within
the main text. B) Dosé respons@valuationof tracer8 with SYK(WT) indicating inhibition of SYK
catalytic activity.
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Supplementary Figure 9. Phosphorylation levels at SYK(Y525/526) decrease upon 18KKi
inhibitor treatment after 20 hegt 100 nM and 10 puM in a stably expressing SYK(S550Y) SW480 cell
line. (A) Full western blot corresponding to the western blot included in Figure 5E in the main text
(biological replicate number 1{B) Biological replicate number @& MRL-SYK:i inhibitor treatment.

2 Chemistry Experimental
2.1 General Information for Chemical Synthesis

Reagents were obtained from verified suppliers and employed without purification. Temperatures are
in degrees Celsius (°C); solvent was removed using a rotary evaporator; thin layer chromatography
and LA MS were used to monitor reaction progre$$.NMR and additional analytical data was
collected for intermediates and final compounds to verify their identity and evaluate their purity.
and*C NMR spectra were obtained in DMSi, MeOD-ds, or CDCk and recorded using Bruker
spectrometers. Magnet strength is listed in each experimentalupridong with peak positions in

parts per million (ppm). Peaks in NMR spectra are calibrated versus the shift of the indicated deuterated
solvent and coupling cstants J values) are reported in hertz (Hz). Peak multiplicities are included as
follows: singlet (s), doublet (d), doublet of doublets (dd), triplet (t), pentet (p), and multipleti{en).

purity of all final compounds was assessed via HPLC.

2.2 Abbreviations

DIPEA (N-ethylN-isopropylpropar2-aming; DMF (N,N-dimethylformamidg MeOH (methano),

EtOH (ethano), Ar (argon, TBTU (2-(1H-benzof][1,2,3]triazo}1-yl)-1,1,3,3tetramethyluronium
tetrafluoroboratg rt (room temperaturg H20 (wate), TFA (trifluoroacetic acijy THF

(tetrahydrofurah

1C



2.3 Chemistry Schemes

N™ X
Br
Br —
/~(  HN N9 ¢ NN de
NN NN 0 _2e,
| /, / o N (o] -
Py HN NN /N N
N Br — o [N/ A ~ 3TFA
N NH
9 s
()R=H
(3) R = CH,
f
RN

(2) R = H, X = CO((CHy),0)5(CH,),NH
(4) R = CHg, X = N/A

Scheme 1.Synthesis oNanoBRETtraces 2 and4. Reagents and conditiores}tert-butyl 3-(2-(2-(2-
aminoethoxy)ethoxy)ethoxy)propanog2es-dioxopyrrolidin-1-yl 3-(5,5difluoro-7-(1H-pyrrol-2-yl)-
5H-5I 4,6 4-dipyrrolo[1,2c:2',1*f][1,3,2]diazaborinir3-yl)propanocate DIPEA,DMF. b) TFA,
CHXCl2, rt, 16 hrs. ¢ (9): 6,8dibromoimidazo[l,2a]pyrazine tert-butyl  4-(4-
aminophenyl)piperazing-carboxylate DIPEA, propan2-ol, 85 °C 16 hrs d) (1H-indazol6-
yl)boronic acid or (1-methyl1H-indazot6-yl)boronic acid, 9, N&eCOs, PdCbk(dppf), H20, 1,4
dioxane(0.25M), 100 °G Nz, 16 hrs.e) TFA, CHClz, rt, 16hrs.f) (2): 12, 1, DIPEA, TBTU, DMF,
rt, 16 hrs (4): 2,5dioxopyrrolidin-1-yl 3-(5,5-difluoro-7-(1H-pyrrol-2-yl)-5H-5I 4,6l 4-dipyrrolo[1,2
c:2',1f][1,3,2]diazaborinir3-yl)propanoate3, DIPEA, DMF, rt, 10 mins
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Epd HN@E% NG, S Qxﬁﬁ;ﬁ
(13) 14)
(o]

(17) X = (CHy), (15)
(18) X = ((CHZ)20)5(CHz)2

l y
0 = F =
L0

(8) X = ((CH2)20)3(CHy),
(6) X = (CHy),

H H
O/\H/N\X,N
(e}

Scheme 2. Synthesis ofNanoBRETtraces 5 and 6. Reagents and conditions: 2y4-dichloro-5-
fluoropyrimiding 6-aminc2,2-dimethyt2H-pyrido[3,2b][1,4]oxazin3(4H)-one MeOH, H20, 80
°C, 16 hrs.b) ethyl 2-(3-aminophenoxy)acetat&3, EtOH, Ar, 80 °C 16 hrs c) 14, LiOH, THF, H20,
50 °C 16 hrs.d) (17): 15, DIPEA, TBTU, tert-butyl (2-aminoethyl)carbamat®MF, 72 hrs.(18): 15,
DIPEA, TBTU, tert-butyl (2-(2-(2-(2-aminoethoxy)ethoxy)ethoxy)ethyl)carbamaDVF, 16 hrs.e)
TFA, CHCI2, rt, 16 hrsd) 17 or 18, 2,5dioxopyrrolidin-1-yl 3-(5,5difluoro-7-(1H-pyrrol-2-yl)-5H-
51 4,6l 4-dipyrrolo[1,2c¢:2',1:f][1,3,2]diazaborinir3-yl)propanoateDIPEA, DMF, rt, 30 mins

X~
OH N~ A
H
HO HO
N— a b, c N—
S LS
B
B W
H
(MRL-SYKi) (7) X = ((CH2)20)3(CHy)

(8) X=(CHyp)s

Scheme 3.Synthesis oNanoBRET tracerg and8. Reagents and conditions:(d@): MRL-SYKIi, tert-
butyl (2-(2-(2-(2-aminoethoxy)ethoxy)ethoxy)ethyl)carbamaBHPEA, HATU, DMF, rt,16 hrs b)
TFA, CH2Cl2, rt, 1 hr c¢) (1S4R)-N-(2-(2-(2-(2-aminoethoxy)ethoxy)ethoxy)ethyf-hydroxy-2,2-
dimethyt4-(5-(3-methyt5-((4-methylpyrimidin2-yl)amino)phenyl)thiazeR-yl)cyclohexanel-
carboxamide 2,2;®ifluoroacetate 2,5dioxopyrrolidin1-yl 3-(5,5-difluoro-7-(1H-pyrrol-2-yl)-5H-
51 4,48 4-dipyrrolo[1,2-c:2',1-f][1,3,2]diazaborinir3-yl)propanoateDIPEA, DMF, rt, 30 mins(8): a)
MRL-SYKi tert-butyl (3-aminopropyl)carbamat®IPEA, HATU, DMF, rt,16 hrs b) TFA, CH2Cl,
rt, 1 hr. C) (1S4R)-N-(3-aminopropyh4-hydroxy-2,2-dimethyt4-(5-(3-methyt5-((4-
methylpyrimidin2-yl)Jamino)phenyl)thiazeR-yl)cyclohexanel-carboxamide 2,2;:®ifluoroacetate
2,5-dioxopyrrolidin-1-yl 3-(5,5difluoro-7-(1H-pyrrol-2-yl)-5H-5! 4,8 4-dipyrrolo[1,2c:2',1-
f][1,3,2]diazaborinir3-yl)propanoateDIPEA, DMF, rt, 30 mins.

12



2.4 Chemistry Experimental Data

Tert-butyl 4-(4-((6-bromoimidazo[1,2-a]pyrazin -8-yl)Jamino)phenyl)piperazine-1-carboxylate (9)

To a flask was addesi8-dibromoimidazo[1,2a]pyrazine(250mg, 1.00 equiv.,903¢ m o, ter}-butyl
4-(4-aminophenyl)piperaziné-carboxylate(263 mg, 1.05 equiv.,948 ¢ mo, landDIPEA (236¢ L ,
1.50 equiv.,1.35mmol) in propan2-ol (3.61mL, 0.25molar,1.00equiv.,903¢ modnd the reaction
was heated to 85 °@r 16 hrs The reaction was concentratedvacuoand purified via column
chromatography (silica,-000% EtOAc in hexane) to yield the desired product as a yellow solid (218
mg, 51%).*H NMR (400 MHz, CDCd) U 9. 25 ( 95 8.91HE RH), 774 (8 &H), (7.66,
7.56 (m, 2H), 7.14 (s, 2H), 3.70 (s, 4H), 3.18 (s, 4H), 1.48 (s,L8ENLS calculated foC,;H,BrN;O,

[M + H]*: 473.12. Found: 47G68.

Tert-butyl 4-(4-((6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin -8-yl)amino)phenyl)piperazine-1-
carboxylate (10)

o

N
L

=2

To a microwave vial was addétH-indazot6-yl)boronicacid (112 mg, 1.5 equiv.,690€ mo, ter}-
butyl 4-(4-((6-bromoimidazol[1,2a]pyrazin-8-yl)Jamino)phenyl)piperaziné-carboxylatg218mg, 1.0
equiv, 460 mo, N&COs (73 mg, 1.5 equiv.,690 ¢ mo, BndPdChk(dppf) (34 mg, 0.1 equiv.,46
€ moih H20 (460¢ Lgnd1,4-dioxang1.84mL, 0.25M) and the reaction was heated to 10@@er
N2 for 16 hrs. The reaction was cooledrtofiltered through celiteand concentratesh vacuo The
crude material was purified by column chromatograilicé, 0-10% MeOH in CHCI2) to yield the
desired product as a yellow solid (141 mg, 60d). NMR ( 400 MHz, DMSO)
(s, 1H), 8.67 (s, 1H), 8.18 (s, 1H), 8.09 (s, 1H), 8.03 &649.1 Hz, 2H), 7.99 (d] = 1.0 Hz, 1H), 7.84
(d,J=8.6 Hz, 1H), 7.72 (dd]l = 8.6, 1.3 Hz, 1H), 7.64 (d,= 1.0 Hz, 1H), 7.02 (d) = 9.1 Hz, 2H),
3.531 3.45 (m4H), 3.12i 3.05 (m4H), 1.43(s,9H)’*C NMR (214 MHz, DMSO) i
144.83, 140.51, 136.44,35.18,133.47, 132.79, 132.31, 132.14, 122.58, 121.15, 120.67, 118.31,
116.47,108.72, 107.12, 79.00, 49.18, 28.09.

[
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6-(1-methyl-1H-indazol-6-yl)-N-(4-(piperazin-1-yl)phenyl)imidazo[1,2-a]pyrazin -8-amine (3)

To a microwave vial was addedtert-butyl 4-(4-((6-bromoimidazo[l,2a]pyrazin-8-
yl)amino)phenyl)piperaziné-carboxylate (50 mg, 1.0 equiv., 0.11 mmol}xnikthyt1H-indazol6-
yl)boronic acid (37 mg, 2.0 equiv., 0.21 mmol),2R&s (25 mg, 2.2 equiv., 0.23 mmol), 1-dioxane

(0.74 mL) and HO (0.3 mL).The solution was degassed with nitrogen for 5 mins bé&fd(€Ph)4

(12 mg, 0.1 equiv., 1tmol) was added.The reaction was heated at 10Gor 19 hrs. The reaction

was cooled, dissolved BtOAc, and filteredn vacuothrough celite. The crude material was purified

by column chromatography (silica;1@0% EtOAc in hexandd yield tert-butyl 4-(4-((6-(1-methy}
1H-indazol6-yl)imidazo[1,2a]pyrazin8-yl)amino)phenyl)piperaziné-carboxylate, which wassed

in the next step. To a flask was addestt-butyl 4-(4-((6-(1-methyt1H-indazol6-yl)imidazo[1,2
alpyrazin-8-yl)amino)phenyl)piperaziné-carboxylate (29 mg, 1.0 equiv., B&ol) with 20% TFA in

CH:Cl2. The reaction was stirred dtfor 36 hrs, concentratdad vacuq and purified by preprative

HPLC (16100% MeOH in HO (+0.01% TFA) to yield the desired product as a white s4HdNMR

(400 MHz,MeOD-dsg) G 8J=5l5 HZ, 1H), 8.11 (s, 1H), 8.047.96 (m, 2H), 7.91 7.87 (m,

2H), 7.83 (dJ=1.5Hz, 1H), 7.78 7.75 (m, 1H), 7.73 7.70 (m, 1H), 7.10 7.02 (m, 2H), 4.06 (d,

J = 1.3 Hz, 3H), 3.39 (s, 8H}3}C NMR (214 MHz,MeOD-ds) U 147 .69, 144. 85,
136.74, 134.85, 133.72, 130.62, 125.27, 122.29, 122.22, 118.74, 117.96, 116.72, 115.39, 109.94,
108.00, 54.78, 48.46, 44.93, 35.5&8MS calculated foC,,H,:Ng[M + H]*: 425.21. Found: 425.53.

3-(5,5-difluoro -7-(1H-pyrrol -2-yl)-5H-5I 4,6l -dipyrrolo[1,2-c:2',1'-f][1,3,2]diazaborinin-3-yl)-1-
(4-(4-((6-(1-methyl-1H-indazol-6-yl)imidazo[1,2-a]pyrazin -8-yl)amino)phenyl)piperazin-1-
yl)propan-1-one @)

_N
TNTN

-4
N/ HN\Q\N/\\
\\/N

To a flask was added 2dioxopyrrolidinl-yl 3-(5,5-difluoro-7-(1H-pyrrol-2-yl)-5H-5I 4,6l -
dipyrrolo[1,2c:2',1*f][1,3,2]diazaborinir3-yl)propanoate (5 md..0 equiv., 0.01 mmo)%-(1-methyt
1H-indazolt6-yl)-N-(4-(piperazinl-yl)phenyl)imidazo[1,2a]pyrazin-8-amine (5 mg, 1.0 equiv, 0.01
mmol), and DIPEA (1@ L86.0equiv, 0.06 mmol) in DMF (100¢ LQ.1M). Thereactionwasstirred

atrt for 10 mins. Thereactionwasconcentrateeh vacuoandpurified by preparativeHPLC (10-100%

MeOH in O (+ 0.01% TFA)to yield thedesiredproductasa purplesolid (0.9 mg, 10%).*H NMR

(400 MHz, CBOD) U0 8.55 (s, 1H), 871 719 (nm38l), 7.84TH)76(m,8 . 0 2

14



2H),7.75 (s, 1H), 7.23 (s, 1H), 7.217.16 (m, 3H), 7.14 (d] = 8.9 Hz, 2H), 6.99 (d] = 4.6 Hz, 1H),
6.92 (d,J = 4.0 Hz, 1H), 6.36 (d] = 3.9 Hz, 1H), 6.34 6.31 (m, 1H), 4.09 (s, 3H), 3.853.80 (m,
2H), 3.771 3.72 (m, 2H), 3.24 3.20 (m, 2H), 3.19 3.25 (m, 2H), 2.95 2.84 (m, 2H).LCMS
calculated foiC, H3,BF,N;,;O [M + H]*: 736.32. Found: 736.0.

Tert-butyl 1-(5,5-difluoro -7-(1H-pyrrol -2-yl)-5H-5I 4,6 4-dipyrrolo[1,2-c:2',1'-
f][1,3,2]diazaborinin-3-yl)-3-ox0-7,10,13trioxa-4-azahexadecaril6-oate (L1)

To a flask was addaért-butyl 3-(2-(2-(2-aminoethoxy)ethoxy)ethoxy)propanoébe5mg, 1.0equiv.,

23 pmol), 2,5dioxopyrrolidin1-yl  3-(5,5-difluoro-7-(1H-pyrrol-2-yl)-5H-5I 4,6l 4-dipyrrolo[1,2
c:2',1][1,3,2]diazaborinir3-yl)propanoatg(10 mg, 1.0 equiv., 23 pmol), andDIPEA (25 pL, 6.0
equiv.,0.14mmol) in DMF (0.47mL, 0.05M). The reaction was concentraiadsacuoand the crude

material was purified by column chromatography (silicap@ MeOH in CHCI2) to yield thedesired

product as a purple sol{d4 mg,100%).'H NMR (400 MHzMeOD-ds) U 7. 99 (sl 1H),
16.1, 6.9 Hz, 4H), 7.03 (d,= 4.7 Hz, 1H), 6.93 (s, 1H), 6.396.34 (m, 1H), 3.74 3.51 (m, 14H),

3.40 (d,J=5.6 Hz, 2H), 2.71 2.63 (m, 2H), 2.53 2.41 (m, 2H), 1.45 (ddl = 10.4, 1.3 Hz, 9H).

1-(5,5difluoro -7-(1H-pyrrol -2-yl)-5H-5I 4,6l 4-dipyrrolo[1,2-c:2',1'-f][1,3,2]diazaborinin-3-yl)-3-
o0xo-7,10,13trioxa-4-azahexadecaril6-oic acid (12)

To a flask was addetert-butyl 1-(5,5-difluoro-7-(1H-pyrrol-2-yl)-5H-5I 4,6l 4-dipyrrolo[1,2c:2',1*
f][1,3,2]diazaborinir3-yl)-3-oxo0-7,10,13trioxa-4-azahexadecah6-oate(11) (14 mg, 1.0equiv, 24
pmol) in 20% TFA in CH2Cl2 (1 mL) and the reactionstirred at rt for 16 hrs. The reactionwas
concentratedh vacuoandusedin the nextstepwithout further purification (7.1 mg).

15
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N-(2-(2-(2-(3-(4-(4-((6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin -8-yl)amino)phenyl)piperazin-1-
yl)-3-oxopropoxy)ethoxy)ethoxy)ethyl)3-(5,5-difluoro -7-(1H-pyrrol -2-yl)-5H-51 4,6l 4-
dipyrrolo[1,2-c:2',1'-f][1,3,2]diazaborinin-3-yl)propenamide (2)

N
HN™ X

NN Ve
Lo are T(J
(0]

To a flask was added -(b,5difluoro-7-(1H-pyrrol-2-yl)-5H-5I 4,6l 4-dipyrrolo[1,2c:2',1-
f][1,3,2]diazaborinir3-yl)-3-0x0-7,10,13trioxa-4-azahexadecah6-oic acid(12) (7.1 mg,1.0 equiv.,
13 umol), DIPEA (7.4 yL, 3.2 equiv.,43 umol), and TBTU (6.4 mg, 1.5 equiv.,20 umol) in DMF
(130 L, 0.1M) andthereactionstirredat rt for 30 mins. (1) (10 mg, 1.0 equiv.,13 umol) wasadded
andthereactionwasstirredatrt for 16 hrs. Thereactionrwasconcentratedndpurifiedvia preparative
HPLC (10-100% MeOH in HO (+ 0.01% TFA)to yield thedesiredproductasa purplesolid (0.5mg,
3%).'"HNMR (400MHz,CDCJ) G4 10.28 (s, 1H), 9.98 (s, 1H),
7.92 (d,J = 9.0 Hz, 2H), 7.81 (d] = 8.5 Hz, 1H), 7.70 (d] = 1.7 Hz, 1H), 7.62 (d) = 1.7 Hz, 1H),
7.52 (d,J=4.5 Hz,1H), 7.12 (d,J = 8.8 Hz, 2H), 7.05 (s, 1H), 6.95 (d= 4.6 Hz, 1H), 6.91 6.86
(s, 2H), 6.76 (dd) = 7.2, 4.3 Hz, 2H), 6.30 (s, 1H), 6.24 §d; 4.0 Hz, 1H), 3.86 (s, 2H), 3.813.72
(m, 4H), 3.58 (d,J = 13.0 Hz,8H), 3.52 (t,J = 4.9 Hz,2H), 3.44 (dJ = 5.1 Hz,2H), 3.29 (1,J= 7.6
Hz, 2H), 3.24 (s, 2H), 3.19 (s, 2H), 2.6%2.57 (m,4H). LCMS calculated foC,gH-,BF,N,,0¢ [M +
H]*: 925.42. Found925.30

6-((2-chloro-5-fluoropyrimidin -4-yl)amino)-2,2-dimethyl-2H-pyrido[3,2-b][1,4]oxazin-3(4H)-
one (13

N\F \O

PP P

Cl N N N N~ ~O
H H

To a flask was addezi4-dichloro-5-fluoropyrimidine (432 mg, 1.0 equiv., 2.6 mmol), 6-amino-2,2-
dimethyt2H-pyrido[3,2-b][1,4]oxazin3(4H)-one (500 mg, 1.0 equiv.,2.6 mmol), MeOH (4.31mL),

andH20 (933 puL) and the reaction was heated at 80 °C for 16 hrs. The reaction was cooled and the
precipitate was filtered under vacuum wikteOH to yield the desired product as a white sgbd3
mg,64.9%).'"H NMR (400 MHz, DMSO) U0 11. 1k=3@3siz,1H),H) , .
7511 7.39 (m, 2H), 1.43 (s, 6H3C NMR (214 MHz, DMSO) 0 169. 62,
145.68, 144.46, 143.06, 142.46, 142.36, 125.88, 111.38, 77.99, 23BAS calculated for
C,3H,,CIFN;O, [M + H]*: 324.06. Found: 3243

Ethyl 2-(3-((4-((2,2-dimethyl-3-oxo-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-6-yl)amino)-5-
fluoropyrimidin -2-yl)amino)phenoxy)acetate 14)

|
\/O\H/\o N)\N/ NTONT N Yo
s H H H
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To a microwave vial was addethyl 2-(3-aminophenoxy)acetat@10mg, 1.2 equiv.,563 umol), 6-
((2-chloro-5-fluoropyrimidin-4-yl)amino)-2,2-dimethyt2H-pyrido[3,2b][1,4]oxazin3(4H)-one (152
mg, 1.0 equiv.,470umol), andEtOH (2 mL). The reaction was degassed withand heated to 80 °C

for 16 hrs The reaction was cooled and the precipitate filtered with ethanol to yield the desired product
(s,

as a white solid (132 mg,58%H NMR (400 MHz, DMSO) U 118.19
(m, 1H), 7.65 7.60 (m, 1H), 7.43 7.33 (m, 2H), 7.31 7.26 (m, 1H), 7.14 7.06 (m, 1H), 6.48
6.43 (M, 1H), 4.72 4.64 (m, 2H), 4.22 4.13 (m, 2H), 1.48 1.40 (m, 6H), 1.27 1.17 (m 3H).13C

NMR (214 MHz, DMSO) U0 169.69, 168. 76, 157. 85,

133.81, 129.05, 125.75, 111.79, 110.85, 106.28, 105.28, 77.85, 64.60, 60.59, 23.471,AMS5.
calculated foiC,;H, ,FNsOs [M + H]*: 483.17. Found482.87.

2-(3-((4-((2,2-dimethyl-3-ox0-3,4-dihydro -2H-pyrido[3,2-b][1,4]oxazin-6-yl)amino)-5-
fluoropyrimidin -2-yl)amino)phenoxy)acetic acid {5)

Q\ N/ji':ﬁot
|

HO P _

o) NN ONTONT N YN0

b H H H

o

To a flask was added ethy(3-((4-((2,2-dimethy}3-o0xo-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin6-
yl)amino)}-5-fluoropyrimidin-2-yl)Jamino)phenoxy)acetate (128 mg, 265 umol, 1.0 equiv.), and LiOH
(10 mg, 398 umol, 1.5 equiv.) in THF (1 mL) and@(239 pL, 50.0 equiv.) and the reaction stirred
at 50 °C for 16 hrs. The reaction was cooled, and HCI {#M)added. The organics were extracted

with EtOAc, washed with brine, and dried with sodium sulfate to yield the desired product as a white

solid (66 mg, 55%)H NMR (400 MHz, DMSO) JF91Hz 2088166l 1H)

= 3.5Hz, 1H), 7.63 (d,J = 8.5 Hz, 1H), 7.40 (d] = 8.5 Hz, 1H), 7.34 7.25 (m, 2H), 7.10 (§ = 8.1
Hz, 1H), 6.49 6.41 (m, 1H), 4.58 (s, 2H), 1.43 (s, 6HEMS calculated foC,;H,,FNzOs [M + H]*:
455.14. Found: 455.08.

Tert-butyl (2-(2-(3-((4-((2,2-dimethyl-3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-6-
yl)amino)-5-fluoropyrimidin -2-yl)amino)phenoxy)acetamido)ethyl)carbamate 16)

o NN
>L)J\ N PP
ON/\/\HAO N NTNTONT N0
H 5 H H H

To a flask was added-@-((4-((2,2dimethy}3-0xo0-3,4-dihydro-2H-pyrido[3,2b][1,4]oxazin6-
yl)amino)}-5-fluoropyrimidin-2-yl)Jamino)phenoxy)acetic acid (25 mg, 54 pumol, 1.0 equiv.), DIPEA
(30 pL, 173 pmol, 3.2 equiv.), antBTU (23 mg, 70 umol, 1.3 equiv.) in DMF (540 pL, 0.1 M). The
reaction was allowed to stir at rt for 20 mins followed by addition teft-butyl (2
aminoethyl)carbamate (9 mg, 54 pmol, 1.0 equiv.). The reaction was stirtddrat2 hrs. The crude
material was concentratéd vacuoand purified via column chromatography (silice2@% MeOH in
CH2Cl2) to yield the desired product as a white solid (16 mg, 51®%). NMR (400 MHz,
11.07 (s, 1H), 9.27 (s, 1H), 9.21 (s, 1H), 8.14)d,3.4 Hz, 1H), 7.64 (= 8.5 Hz, 1H), 7.41 7.35

(m, 2H), 7.29 (dJ = 8.2 Hz, 1H), 7.11 () = 8.2 Hz, 1H), 6.49 (dd} = 8.2, 2.4 Hz, 1H), 4.38 (s, 2H),
3.16 (t,J = 6.0 Hz, 2H), 3.05 2.,99 (m, 2H), 1.43 (s, 6H), 1.37 (s, QH)CMS calculated for
C,gH3,FNgOg [M + H]*: 597.25. Found: 597.34.

N-(2-aminoethyl)-2-(3-((4-((2,2-dimethyl-3-o0x0-3,4-dihydro -2H-pyrido[3,2-b][1,4]oxazin-6-
yl)amino)-5-fluoropyrimidin -2-yl)amino)phenoxy)acetamide 17)

17
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To a flask was addedert-butyl (2-(2-(3-((4-((2,2-dimethy}3-0x0-3,4-dihydro-2H-pyrido[3,2
b][1,4]oxazin-6-yl)amino)5-fluoropyrimidin-2-yl)Jamino)phenoxy)acetamido)ethyl)carbamate (17
mg, 28 umol, 1.0 equiv.) and TFA (277 pL) in &2 (1 mL) and the reaction stirredrafor 16 hrs.
The reaction was concentratiedvacuoto yield the desired product (g, 41%.*H NMR (400 MHz,
DMSO) U0 11. 08 J=%.7Hz1l2H), 8.20 &).=5.9 Hz( 1¢H), 8.15 (d] = 3.5 Hz, 1H),
7.70 (s,2H), 7.61 (d,J = 8.5 Hz, 1H), 7.41 7.35 (m, 2H), 7.29 (d] = 8.2 Hz, 1H), 7.12 (t) = 8.2
Hz, 1H), 6.52 (ddJ = 8.2, 2.4 Hz, 1H), 4.42 (s, 2H), 3.38 (&5 6.2 Hz, 2H), 2.89 (q] = 5.9 Hz, 2H),
1.42 (s, 6H)LCMS calculated foC,3H,FNgOg [M + H]*: 497.20. Found: 497.23.

H
HZN/\/N\H/\O
(0]

3-(5,5-difluoro -7-(1H-pyrrol -2-yl)-5H-5I 4,6l -dipyrrolo[1,2-c:2',1'-f][1,3,2]diazaborinin-3-yl)-
N-(2-(2-(3-((4-((2,2-dimethyl-3-0x0-3,4-dihydro -2H-pyrido[3,2-b][1,4]oxazin-6-yl)amino)-5-
fluoropyrimidin -2-yl)amino)phenoxy)acetamido)ethyl)propenamide®)

To a flask was adddd-(2-aminoethy}2-(3-((4-((2,2-dimethy}3-oxo-3,4-dihydro-2H-pyrido[3,2
b][1,4]oxazin-6-yl)amino)-5-fluoropyrimidin-2-yl)amino)phenoxy)acetamide 2,2@fluoroacetate (7
mg, 0.01 mmol, 1.0 equiv.), 2dioxopyrrolidin-1-yl 3-(5,5-difluoro-7-(1H-pyrrol-2-yl)-5H-5I 4,6l -
dipyrrolo[1,2c:2',1*f][1,3,2]diazaborinir3-yl)propanoate (5 mg, 0.01 mmol, 1.0 equiv.), and DIPEA
(10 pL, 6.0 equiv.) in DMF (0.1 mL, 0.1 M). The reaction was stirred faor 10 mins, concentrated
in vacuq and purified by prepdPLC (13100% MeOH in HO (0.01% TFA) to yield the desired
product as a purple $d1(3.7 mg, 40 %)*H NMR (400 MHz,MeOD-ds) U 7J=85 HZ, 1H),
7.93 (d,J= 3.5 Hz, 1H), 7.41 7.39 (m, 1H), 7.23 (d] = 6.3 Hz, 1H), 7.20 (d] = 5.2 Hz, 1H), 7.18
i 7.14 (m, 2H), 7.14 7.10 (m, 3H), 6.95 (d] = 4.6 Hz, 1H), 6.83 (d] = 3.9 Hz, 1H), 6.6% 6.59 (m,
1H), 6.31 (dd,) = 3.9, 2.5 Hz, 1H), 6.24 (d,= 4.0 Hz, 1H), 4.49 (s, 2H), 3.423.35 (m, 2H), 3.22 (t,
J=7.8 Hz, 2H), 2.60 2.52 (m, 2H), 1.49 (s, 6H)L.CMS calculated foIC;gH;sBF;N,,05 [M + H]™:
808.30. Found: 808.6.

N-(2-(2-(2-(2-aminoethoxy)ethoxy)ethoxy)ethyB2-(3-((4-((2,2-dimethyl-3-o0x0-3,4-dihydro-2H-
pyrido[3,2-b][1,4]oxazin-6-yl)amino)-5-fluoropyrimidin -2-yl)amino)phenoxy)acetamide 18)

HQNV\O/\/O\/\O/\/N\[(\O/Q\ )\/I /(\/[ f

To a flask was addez(3-((4-((2,2dimethyt3-0x0-3,4-dihydro-2H-pyrido[3,2b][1,4]oxazin6-
yl)amino)}-5-fluoropyrimidin-2-yl)amino)phenoxy)acetiacid (20 mg, 1.0 equiv., 44 umol), DIPEA
(17mg,23 L, 3.0equiv.,0.13mmol), andTBTU (18 mg, 1.3equiv.,57 umol) in DMF (0.44mL, 0.1

18



M) and the reaction stirred at rt for approx. 5 mins. To this was adddaltyl (2-(2-(2-(2-
aminoethoxy)ethoxy)ethoxy)ethyl)carbaméit& mg, 1.0 equiv.,44 umol) and the reaction stirred for
16 hrs. The reaction was concentratedacuoand purified by column chromatography (silical @6
MeOH in CHCI2) to yield the desired product as a yellow amorphous saficbutyl (1-(3-((4-((2,2
dimethyt3-oxo-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-6-yl)amino)5-fluoropyrimidin-2-
yl)amino)phenoxy-oxo-6,9,12trioxa-3-azatetradecat4-yl)carbamate(28.6 mg, 89 %). LCMS
calculated foiCy,H,6FNgOg [M + H]*: 729.33. Found: 729.25.

To a flask was addedtert-butyl (1-(3-((4-((2,2-dimethy}3-0x0-3,4-dihydro-2H-pyrido[3,2
b][1,4]oxazin-6-yl)amino)-5-fluoropyrimidin-2-yl)amino)phenoxyR-oxo-6,9,12trioxa-3-
azatetradecat4-yl)carbamatg28.6 mg, 39 umol, 1.0 equiv.)and20% TFA in CHzCl2 (1 mL), and
thereactionstirredatrt for 16 hrs. Thereactionwasconcentratedh vacuoto yield thedesiredproduct
asayellow solid (25 mg, quant).LCMS calculated foC, H;gFN;O, [M + H]*: 629.28. Found: 629.17.

3-(5,5-difluoro -7-(1H-pyrrol -2-yl)-5H-51 4,6 4-dipyrrolo[1,2 -c:2',1'-f][1,3,2]diazaborinin-3-yl)-

N-(1-(3-((4-((2,2-dimethyl-3-ox0-3,4-dihydro -2H-pyrido[3,2-b][1,4]oxazin-6-yl)amino)-5-
fluoropyrimidin -2-yl)amino)phenoxy)2-oxo-6,9,12trioxa-3-azatetradecanl4-yl)propenamide

5)
NTX S
H O H )I\ P> | P2
\/\o/\/ \/\o/\/ \n/\o H N H N H o

O

To a flask was added-(2-(2-(2-(2-aminoethoxy)ethoxy)ethoxy)ethy®-(3-((4-((2,2-dimethy}t3-oxo-
3,4-dihydro-2H-pyrido[3,2b][1,4]oxazin6-yl)amino)-5-fluoropyrimidin-2-
yl)amino)phenoxy)acetamide 2,2/#luoroacetate (5 mg, dmol, 1.0 equiv.), 2,5ioxopyrrolidin-1-

yl 3-(5,5difluoro-7-(1H-pyrrol-2-yl)-5H-51 4,61 4-dipyrrolo[1,2c¢:2',1-f][1,3,2]diazaborinir3-
yl)propanoate (3 mg, @mol, 1.0 equiv.), and DIPEA (L, 42 pmol, 6.0 equiv.) in DMF (0.5 mL)
and the reaction stirred dtfor 30 mins. The reaction was concentratedacuoand purified by prep
HPLC (10-100% MeOH in HO (0.01% TFA) to yield the desired product as a purple solid (2 mg, 30
%).H NMR (400 MHz,CDC}) & 10.38 (s, 1H), 8. 99830H1H)1H) ,
7.90 (d,J=8.7 Hz, 1H), 7.33 (d] = 2.3 Hz, 1H), 7.24 7.19 (m, 2H), 7.16 (d] = 9.8 Hz, 2H), 7.00
(d,J=4.6 Hz, 1H), 6.94 (s, 1H), 6.83 (@ 4.6 Hz, 1H), 6.79 (d] = 4.0 Hz 1H), 6.56 (d,) = 8.2 Hz,

1H), 6.38 (s, 1H), 6.37 6.33 (m, 1H), 6.26 (d] = 4.0 Hz, 1H), 4.49 (s, 2H), 3.58 (s, 4H), 3153.48

(m, 10H), 3.43 (qJ = 5.2 Hz,2H), 3.31 (tJ= 7.7 Hz, 2H), 2.96 (s, 3H), 2.88 @+ 0.6 Hz, 3H), 2.60

(t, J=7.7 Hz, 2H)LCMS calculated foC,sH;,BF;N;,04 [M + H]*: 940.38. Found: 940.0.

(1S,4R)-N-(15-(5,5-difluoro - 7-(1H-pyrrol -2-yl)-5H-51 4,6 4-dipyrrolo[1,2-c:2',1'-
f][1,3,2]diazaborinin-3-yl)-13-0x0-3,6,9trioxa-12-azapentadecyB4-hydroxy-2,2-dimethyl-4-(5-
(3-methyl-5-((4-methylpyrimidin -2-yl)amino)phenyl)thiazol-2-yl)cyclohexanel-carboxamide
(7)

19



Supplementary Material

S
() 5
N/)\N

To a flask was added $UR)-4-hydroxy-2,2-dimethyt4-(5-(3-methyt5-((4-methylpyrimidin2-
yl)amino)phenyl)thiazeR-yl)cyclohexanel-carboxylic acid (5.0 mg, 1inmol, 1.0 equiv.), DIPEA
(6.2nL, 35mMmol, 3.2 equiv.), and HATU (5.5 mg, nol, 1.3 equiv.), in DMF (1161, 0.1 M) and
the reaction allowed to stir att for 5 mins. To this was addetert-butyl (2-(2-(2-(2-
aminoethoxy)ethoxy)ethoxy)ethyl)carbamate (3.2 mgnhbl, 1.0 equiv.) and the reaction left to stir
atrt for 16 hrs to yield the interndéatetert-butyl (1-((1S,4R)-4-hydroxy-2,2-dimethyt4-(5-(3-methyt
5-((4-methylpyrimidin2-yl)amino)phenyl)thiazeR-yl)cyclohexyl)1-oxo-5,8,1 Etrioxa-2-
azatridecarl3-yl)carbamateThe reaction was concentratadzacuoand deprotected with 20% TFA
in CHzClzat rt for 1 hr The intermediatélS 4R)-N-(2-(2-(2-(2-aminoethoxy)ethoxy)ethoxy)ethy4)
hydroxy-2,2-dimethy+4-(5-(3-methyt5-((4-methylpyrimidin2-yl)amino)phenyl)thiazo k-
ylcyclohexanel-carboxamide 2,2;&ifluoroacetate was stirred atrt for 30 mins with 2,5
dioxopyrroidin-1-yl 3-(5,5difluoro-7-(1H-pyrrol-2-yl)-5H-5! 4,8 4-dipyrrolo[1,2c:2',1-
f][1,3,2]diazaborinir3-yl)propanoate (5.6 mg, I8mol, 1.0 equiv.andDIPEA (14ni, 35nmol, 3.2
equiv.)in DMF (130nL, 0.1 M). The reaction was concentrated/acuoand purified by preparative
HPLC (16100% MeOH in HO (+0.01% TFA) to yield the desired product as a purple solid (6.1 mg,
50% over 3 stepsjH NMR (400 MHz,MeOD-ds) U 10. 67 (Js5.4HzHIH), 7.8F (s,2 4
1H), 7.84i 7.82 (m, 1H), 7.37 7.34 (m, 1H), 7.19 7.11 (m, 5H), 6.96 (d] = 4.6 Hz, 1H), 6.87 (d,
J=4.0 Hz, 1H), 6.77 (d] = 5.4 Hz, 1H), 6.34 6.30 (m, 1H), 6.29 (d] = 4.0 Hz, 1H), 3.62 3.55
(m, 8H), 3.51 (dtJ=11.2, 5.4 Hz4H), 3.37 (tJ = 5.5 Hz, 3H), 3.25 (d] = 8.1 Hz,3H), 2.671 2.58
(m, 2H), 2.44 (s, 3H), 2.382.33 (m, 3H), 2.15 (ddl = 12.6, 2.4 Hz, 1H), 1.97 1.89 (m, 3H), 1.71
(d, J = 14.3 Hz, 1H), 1.5% 1.49 (m, 1H), 1.20 (s, 3H), 0.99 (s, 3H)CMS calculated for
C,gHsBF,NgOgS [M + H]*: 938.43. Found: 938.1.

(1S,4R)-N-(3-(3-(5,5-difluoro -7-(1H-pyrrol -2-yl)-5H-5| 4,6 4-dipyrrolo[1,2-c:2',1'-
f][1,3,2]diazaborinin-3-yl)propanamido)propyl) -4-hydroxy-2,2-dimethyl-4-(5-(3-methyl-5-((4-
methylpyrimidin -2-yl)amino)phenyl)thiazol-2-yl)cyclohexanel-carboxamide @)
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To a flask was added $UR)-4-hydroxy-2,2-dimethyt4-(5-(3-methyt5-((4-methylpyrimidin2-
yl)amino)phenyl)thiazeR-yl)cyclohexanel-carboxylic acid (5.0 mg, 1irmol, 1.0 equiv.), DIPEA
(6.2nL, 35mmol, 3.2 equiv.), and HATU (5.5 mg, nol, 1.3 equiv.), in DMF (1161, 0.1 M) and
the reaction allowed to stir attfor 5 mins. To this was addedrt-butyl (3-aminopropyl)carbamate
(2.9 mg, 12mmol, 1.0 equiv.) and the reaction left to stirtfor 16 hrs to yield the intermediatiert-
butyl (3-((1S4R)-4-hydroxy-2,2-dimethyt4-(5-(3-methyt5-((4-methylpyrimidin 2-
yl)amino)phenyl)thiazeR-yl)cyclohexanel-carboxamido)propyl)carbamate The reaction was
concentratedn vacuoand deprotected with 20% TFA in @Bz at rt for 1 hr The intermediate
(1S4R)-N-(3-aminopropyli4-hydroxy-2,2-dimethyt4-(5-(3-methyt5-((4-mehylpyrimidin-2-
yl)amino)phenyl)thiazeR-yl)cyclohexanel-carboxamide 2,2;&ifluoroacetatavas stirred att for 30
mins with 2,5dioxopyrrolidin-1-yl 3-(5,5-difluoro-7-(1H-pyrrol-2-yl)-5H-5I 4,8 4-dipyrrolo[1,2
c:2',1][1,3,2]diazaborinir3-yl)propanoate (5.6 mg, 18mol, 1.0 equiv.)and DIPEA (14 ni, 35
mmol, 3.2 equiv.jn DMF (130nL, 0.1 M). The reaction was concentratadzacuoand purified by
preparative HPLC (1:200% MeOH in HO (+0.01% TFA) to yield the desired produas a purple

solid (5.9 mg, 65% over 3 stepdi NMR (400 MHzMeOD-ds) U 10. 71 (Js51HzH) ,

1H), 7.911 7.90 (m, 1H), 7.89 (s, 1H), 7.447.39 (m, 1H), 7.2% 7.16 (m, 4H), 7.13 7.08 (m, 1H),
7.01 (d,J=4.6 Hz, 1H), 6.92 (d) = 4.0 Hz, 1H), 6.74 (ddl = 5.2, 0.5 Hz, 1H), 6.3D6.31 (m, 2H),
3.281 3.21 (m,4H), 3.197 3.15 (m, 1H), 2.65 (t) = 7.7 Hz, 2H), 2.44 (s, 3H), 2.37 (s, 3H), 2i33
2.20 (m, 1H), 2.16 (ddl = 12.6, 2.6 Hz, 1H), 2.061.93 (m,3H), 1.741 1.67 (m,3H), 1.57 (ddJ=
13.0, 3.0 Hz, 1H), 1.24 (s, 3H), 1.03 (s, 3HJMS calculated foC,3H,sBF,N4O;S[M + H]*": 820.37.
Found: 820.7.
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Supplementary Material
2.5 Purity traces and spectra
Tert-butyl 4-(4-((6-bromoimidazo[1,2-a]pyrazin-8-yl)amino)phenyl)piperazine-1-carboxylate (9)

H NMR
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Tert-butyl 4-(4-((6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin -8-yl)amino)phenyl)piperazine-1-
carboxylate (10)

'H NMR
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Supplementary Material

6-(1-methyl-1H-indazol-6-yl)-N-(4-(piperazin-1-yl)phenyl)imidazo[1,2-a]pyrazin -8-amine (3)

IH NMR
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LCMS

ftest
5CD1-8-1 FR25C 215 (0.844) 1: Sean
100y 23

3-(5,5-difluoro -7-(1H-pyrrol -2-yl)-5H-51 4,6l -dipyrrolo[1,2-c:2',1'-f][1,3,2]diazaborinin-3-yl)-1-

(4-(4-((6-(1-methyl-1H-indazol-6-yl)imidazo[1,2-a]pyrazin -8-yl)amino)phenyl)piperazin- 1-
yl)propan-1-one (4)

H NMR
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LCMS

DAD1A, Sig=254.0,5.0 Ref=360.0,80.0
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Tert-butyl 1-(5,5difluoro -7-(1H-pyrrol -2-yl)-5H-5I 4,6 “-dipyrrolo[1,2-c:2',1'-
f][1,3,2]diazaborinin-3-yl)-3-o0xo0-7,10,13trioxa-4-azahexadecarl6-oate (11)

H NMR
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Supplementary Material

N-(2-(2-(2-(3-(4-(4-((6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin -8-yl)amino)phenyl)piperazin-1-
yl)-3-oxopropoxy)ethoxy)ethoxy)ethyl)3-(5,5-difluoro -7-(1H-pyrrol -2-yl)-5H-51 4,6l 4-
dipyrrolo[1,2-c:2',1'-f][1,3,2]diazaborinin-3-yl)propenamide (2)

H NMR

FP4-37-3_F34_PROTON_00L

o
[&]
8 650
0 O M- N OO0 MA N © O 0w O wlo o ©W T TOO OO T OO SCOhTOON - O
“!:.‘:?“‘2‘-"?"?t“’.’ﬁ":“’.“?"{“!‘i":.qc’.o’“’“’p""“"‘“!“'“’."'ﬁ"‘."‘ﬁ"‘t“?""“"”gg‘"’“‘“‘““‘.“’.“!“’.“‘!
I T T S e S e e - R ol = I - R - R R R R B Rt B R B B e I R R B
- L e L e Pl i e A O GO G ST K O O B i ) Leoo
I-ss0
Iso0
450
400
EE
300
250
200
150
1
100
|
| W
Fso
I
|
J‘-‘-ﬁl o
T P g W s e T e e
o ®m DR OTNCODANN =D KOOSO ®mD T &
5 & 5885836 -5558353 BEBHCNTBY S I--s0
o o TOON~T OO0 ™ v v v o — TN T N
T T T T T T T T T T T T T T T T T T T T T T T T T
20 115 110 105 100 95 90 85 80 75 70 65 60 55 S50 45 40 35 30 25 20 15 10 05 00
11 (ppmm)

LCMS

DAD1A Sig=254.0,5.0 Ref=360.0,80.0

o @
# At a (::)c 3
2 o’
G—/&ﬂ‘
-

a4
&

mAL

0.0 D|2 GI.4 D!G DI.B 1![) ‘1|2 1!4 1!6 1!3 2‘.0 2!2 2!4 2‘.5 2!8 3!0 3‘.2 3!4 3!6 3‘.8 4!0 4!2 4‘.4 4!6 4!3 SI.D 5!2 5!4
Time [min]

28



FP4-37-3_RP_RUN1_F34 518 (2.037) Cm (508:560) 1: Scan ES+
100+ 49420 1.19e7|

ES
uos 21
45346 62315
424 601.25
417 94729
925.30 824
- 375|;9128 so027 [0 MqF‘;m
- 1 1 1"
2722 ll A A T 009.29 1079.62 Tz"‘ug
200 300 a00 " s00 00 700 ' s00 900 1000 ' 1100

6-((2-chloro-5-fluoropyrimidin -4-yl)amino)-2,2-dimethyl-2H-pyrido[3,2-b][1,4]oxazin-3(4H)-
one (L3

'H NMR
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Supplementary Material

13C NMR
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Ethyl 2-(3-((4-((2,2-dimethyl-3-oxo0-3,4-dihydro -2H-pyrido[3,2-b][1,4]oxazin-6-yl)amino)-5-
fluoropyrimidin -2-yl)amino)phenoxy)acetate (14)

'H NMR
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Supplementary Material

LCMS
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2-(3-((4-((2,2-dimethyl-3-0x0-3,4-dihydro -2H-pyrido[3,2-b][1,4]oxazin-6-yl)amino)-5-
fluoropyrimidin -2-yl)amino)phenoxy)acetic acid (15)

H NMR
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LCMS
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Tert-butyl (2-(2-(3-((4-((2,2-dimethyl-3-o0x0-3,4-dihydro -2H-pyrido[3,2-b][1,4]oxazin-6-
yl)amino)-5-fluoropyrimidin -2-yl)amino)phenoxy)acetamido)ethyl)carbamate (16)

H NMR
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Supplementary Material
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N-(2-aminoethyl)-2-(3-((4-((2,2-dimethyl-3-ox0-3,4-dihydro -2H-pyrido[3,2-b][1,4]oxazin-6-
yl)amino)-5-fluoropyrimidin -2-yl)amino)phenoxy)acetamide (17)

'H NMR
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LCMS
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3-(5,5difluoro -7-(1H-pyrrol -2-yl)-5H-5I 4,6l 4-dipyrrolo[1,2-c:2',1'-f][1,3,2]diazaborinin-3-yl)-
N-(2-(2-(3-((4-((2,2-dimethyl-3-ox0-3,4-dihydro -2H-pyrido[3,2-b][1,4]oxazin-6-yl)amino)-5-
fluoropyrimidin -2-yl)amino)phenoxy)acetamido)ethyl)propenamide (6)

'H NMR
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Supplementary Material

LCMS

DAD1A Sig=254.0,5.0 Ref=360.0,80.0
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N-(2-(2-(2-(2-aminoethoxy)ethoxy)ethoxy)ethyh2-(3-((4-((2,2-dimethyl-3-0x0-3,4-dihydro -2H-
pyrido[3,2-b][1,4]oxazin-6-yl)amino)-5-fluoropyrimidin -2-yl)amino)phenoxy)acetamide (18)

LCMS (Intermediate): tert-butyl (1-(3-((4-((2,2-dimethy}3-0x0-3,4-dihydro-2H-pyrido[ 3,2

b][ 1,4]oxazir6-yl)amino)5-fluoropyrimidin-2-yl)amino)phenoxyR-oxo-6,9,12trioxa-3-
azatetradecaf4-yl)carbamate)
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