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Supplementy Figures
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Figure S1.METTL14 Western blot quantification by densitomefrgm a cellular degradation assay
with PROTAG 14, 20, 22, 24 and30in the AML cell lines MOLM 13, THR1, NOMO1, KASUMI1

and in the prostate cancer cell lines PC3, DUT4t& dashed line represents the protein level of the
DMSO control, used for normalization (y = 1).
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Figure S2.Full Western blot membranes for Figure epresentativéVestern blat for data in Figure
3B (MOLM-13). Degradatiorof METTL3 and METTL14 byselectedROTAGs 14, 20, 22, 24 and30
in MOLM-13 cellsafter 24h and M compounds concentration.
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Figure S3.Representative Western dor data in Figure 3B. Degradation of METTL3 and METTL14
by selected PROTACH4, 20, 22, 24 and30in the prostate cancer cell lines PC3, DU145 and in the
AML cell lines THR1, NOMO-1, KASUMI-1 after 24h and 2 uM compounds concentration.
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Figure $4. Evaluation of compound4 and its negative controhe-14in MOLM-13 AML cell line.

The stabilization of METTL3Iéft) and Cereblon (CRBNjght) was quantified by CETSA at 54°C.
Both14andme-14stabilize METTL3 in a concentratiesiependent manner. The stabilization of CRBN
is visible only with compound4. The dashed line represents the protein level of the DMSO control,
used for normalization (y = 1).
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Figure S5. Full Western blot membranes for Figure 8Boncentration dependence of METTL3 and
METTL14 degradation by PROTAL14, me-14and30in MOLM-13 cells.
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Figure S6. Doseresponse curves derived from the-FRET ternary complex formation assay between
METTL3-14, CRBN and 4 PROTACs{() or UZH2 as negative contra)((mean + SD, n = 3 technical
replicates). 3 biological replicates from independent measurements are shommgound<0, 22, 23
and30and 1 for UZH2. The Hook effect is apparent in all curves in panélsThe curve in paned

was fitted with the Gaussian function, which was not appropriate for the curves intpdnEIS,.xand

the amplitude of the curves were either derived from the fitting parameters or from the coordinates of
the datapoint with the highest signal. UZH2)(showed no activity in the ternary complex formation
assay since it is only able to bind to METTL3 and not to CRBN.



A Compound 14 B Compound 23

s Hill Slope | 1.19+0.03 ) Hill Slope | 0.75 +0.03

= 087 IC50 [nM] 1+ 1 = %87 IC50 [nM] | 33+ 12

= =

2 06 £ 06-

© 5

2 044 N 2 044

£ £

N 024 S 024

> >

5 5

m 00 T T { = 1 om 00 T T P 1

E' -10 8 -6 -4 E' -10 -8 6 -4

E 02" log([compound] / M) E 02" log([compound] / M)
C Compound 30

= Hill Slope 0.72+0.07

s 157 IC50 [nM] 27+6

Fary

=

T

Y104

o

=

£

E\ 05 = (]

c

<]

9

E 00 , , P~

58] - -

< 10 8 6 -4

log([compound] / M)

Figure S7. Doseresponse curves derived from the reduesed TRFRET inhibition assay on
METTL3-14 (mean 15D, n = 3 technical replicates) measured for three PROTACs: comdiuiayi

23 (b), and 30 (c). ICso and Hill Slope values were obtained from fits with nonlinear regression
Al og(inhibitor) vs. normalized response with
a compound on the 384ell plate used, the maximal signal can deviate from thpeard100%
maximum enzymatic activity
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Supplementy Tables

Table S1.Protein methyltransferases selectivity profile of UZH2 &MO

Remaining activity [%] [

Methyltransferase Control IC 50 (M) Control bl
Replicate 1 Replicate 2 compotin

DOT1L 84 83 1.05E07 SAH

G9a 85 88 7.08E07 SAH

MLL4 Complex 88 87 8.16E07 SAH

PRDM9 97 102 9.05E07 Chaetocin

PRMT1 100 97 2.19E07 SAH

SETD2 92 87 1.38E06 SAH

SMYD3 84 90 8.48E06 SAH

METTL3-14 0.02 0.02 1.53E07 SAH

[a] The remaining activity is the percentage of enzymatic activity in the presencesd LIxH2
concerninghe buffer solution containing DMSO. The closer to 100% these values are, the weaker the
inhibitory potency of UZH2.

[b] SAH =S-( 5adenosyhL-homocysteine.

Table 2. Hook curve amplitudes derived from the-HRET ternary complex formation assay with all
compounds in the paper. n = number of independent measurements (biological replicates).

TCFA TCFA
Compound amplitude n Compound amplitude n
(meant SEM) (mean £ SEM)
1 0.03 1 19 09+0.1 2
2 0.3+£0.1 2 20 0.6+£0.0 3
3 0.3+0.2 2 21 1.3+0.1 3
4 0.4 1 22 11+0.1 3
5 0.7+£0.1 2 23 1.0+0.1 3
6 0.4 1 24 1.2+0.0 2
7 0.1 1 25 1.2+0.1 2
8 0.6 1 26 0.8+0.0 3
9 0.4 1 27 0.7+£0.0 2
10 1.0£0.0 3 28 0.0+0.0 2
11 0.3+£0.0 2 29 1.0+0.0 2
12 0.7+0.1 2 30 1.0+£0.1 3
13 0.8+£0.0 2 31 0.9+0.0 2
14 1.2+0.0 3 32 inactive 2
15 0.8+0.1 2 33 0.8+0.1 2
16 1.0+0.0 13 34 0.2+0.1 2
17 1.0+0.0 2 35 0.7+£0.2 2
18 0.6+0.1 3




Table S3. Cell viability data of PROTACSs tested on MOLWB cells at different concentration.

MOLM -13, cell viability (%) at 10-0.6 uM
(average of two biological replicates)

Compound 10 uM 5uM 2.5uM 1.25 uyM 0.6 uM
10 86.6 n.d. n.d. n.d. n.d.
11 84.6 n.d. n.d. n.d. n.d.
12 94.3 n.d. n.d. n.d. n.d.
13 n.d. n.d. n.d. n.d. n.d.
14 94.1 102.2 102.7 97.5 95.5
15 84.6 89.4 97.2 94.8 91.2
16 102.9 n.d. n.d. n.d. n.d.
17 105.8 105.9 111.9 108.8 106.0
18 105.2 102.5 104.1 105.4 101.2
19 87.6 97.1 101.7 104.4 103.8
20 86.4 89.5 90.7 94.6 101.1
21 102.1 109.5 110.5 105.4 104.5
22 77.4 88.4 96.2 97.8 95.8
23 78.2 87.3 95.2 93.3 95.3
24 91.0 104.4 108.8 95.2 102.4
25 83.2 87.0 92.1 94.8 102.0
26 97.3 96.6 91.2 92.6 97.9
27 90.9 95.5 92.6 88.7 95.2
28 72.0 80.5 86.8 93.0 96.5
29 87.4 94.5 93.4 93.5 93.7
30 78.4 82.5 91.1 90.9 91.3
31 80.2 85.2 88.0 88.3 95.4
32 74.6 91.5 103.1 105.9 105.7
33 89.6 97.7 95.3 90.9 92.1
34 101.4 99.2 96.3 97.3 95.8
35 104.6 n.d. n.d. n.d. n.d.

UZH2 64.1 84.3 91.0 96.6 101.4
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Chemistry

Materials and Methods

All reagents were purchased from commercial suppliers and used as received. Reactions run at elevated
temperaturewere carried out in the oil bath. All reactions were monitored bylély@er chromatography
(Aluminium plates coated with silica gel 6@s§. Flash column chromatography was carried out over

silica gel (0.04€0.063 mm)or aluminium oxide (0.0560.200 mm) SiliaMetS® TAAcONa (or
SiliaMetS® Triaminetetraacetate, sodium salt) is a sticand metal scavenger for Pd(ll), Ni(ll) and

Cu. It is the supported version of EDTA in its sodium salt fdthand®*C {*H} NMR spectra were
recorded on AV2400 MHz and AV600 Bruker spectrometers (400 MHz, 101 MHz and 600 MHz, 150
MHz, respectively) in DMS@is, CDCk or MeOD-ds. Chemical shifts are given in ppm and their
calibration was performed to the residtidland*C signals of the deuteratedhgents. Multiplicities

are abbreviated as follows: singlet (s), doublett(@let (t), multiplet (m), and broad signal (bs). The

purity was acquired by Liquid chromatography higlsolution electrospray ionization mass
spectrometry (LEHR-ESI-MS): Acquity UPLC(Waters Milford, USA) connected to aAcquity ea-

diode array detector andSynaptG2 HR-ESFQTORMS (Waters Milford, USA); injection of 1leL

sample (c = ca. 2000 eg/mL in the indicated solventfcquity BEH C184PLC column (1.7em

particle size, 2.1 x 50 mriwyaterg kept at 30°C; elution at a flow rate of 400/min with A: H,O +

0.02% TFA and B: CECN + 0.02% TFA, linear gradient from i195% B within 3 min, then isocratic

95% B for 2 min; UV spectra recorded from 1800 nm at 1.2 nm resolution and 20 pointsBSI:

positive ionization mode, capillary voltage 3.0 kV, sampling cone 40V, extraction cone ddhé&lgas

4 L/h, N, desolvation gas 800 L/min, source temperature 120°C; mass analyzer in resolugomiass]

range 1002 6 On@Zith a scan rate of 1 Hz; mass calibration to <2 ppm withi2’5 500 m/ z wi t |
5mM ag. soln. of HC@Na, lockmassean/z 195.0882 (caffein, 0.7 ng/mL) and 556.2771 (Leucine
enkephalin, 2 ng/mL)The HPLC analyses were performed ot

system equipped with a Shimadzu SPD-HRLC6A VP

on a Phenomenex I nertClone (5 em particle si
were performedonaShand zu L C 1T 8 A HPLWI tshy sa eSrh iemaid 2y eSiC
VP System control and a Shimadzu SPD 1T 10A VI

C18110A preparative column (30m particle size, 256mx 21.2mm i.d.).

Compounds purity

The final compound$-35 me-14andme24have a purity HOLCOHPRE asses
traces can be fourfdrther onin the Supfementalinformation
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Experimental section

General procedure 1: SAr from compound 39 (synthesis of compounds 40, 41, 42@a)

P

N

NN
\ N
N \
Os_N H N)\/LN
j: O+ _N H
" T
N

F R TEA
+ HoN — F
DMSO or EtOH
F 120°C F
@
§=
39 40, 41,
42a-47a

To a solution of compoun89 (1 eq) in DMSO (fo40, 41, 46a or EtOH (for42a-45a, 473

(0.5 M) in a pressure vialeresubsequently added amine (1.5 eq) and TEA (4 eq). The resulting
reaction mixture was stirred at 120°C (oil bath temperature) until completion (Monitored by
TLC).

General procedure 2: Boeprotected amines deprotection (synthesis of compounds-44,
49, 51)

o N 4M HClI in dioxane 31
“p2
X TR MeOH, rt CIHaN. o2
o}
42a-47a, 42-47,
49a, 51a 49, 51

To a stirred solution of corresponding Bowtected amine (1 eq) in MeOH (0.5 M) was added
4M HCIl in dioxane (10 eq). The resulting reaction mixture was stirred at rt until full completion
(Monitored by TLC). The volatiles were then remowed/acuoand the product was used in

thefollowing synthetic step without further purification.

General procedure 3: amide coupling (synthesis of compounds 49a2Q, 2225, 2931, 33,
me-14, me24)

H N)\/LN R o
O N H
T Ho/\ HATU or COMU,
N S o DIPEA
X=N o]

+ P A 1-20, 22-25, 29-31, 33,
Y- DMF, rt me-14, me-24
Y X =CO, CH, N-R?
R?=H, CH ):z

42-46, 48 $16-S30
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To a cooled solution (watece bath) of carboxylic acid (1 eq) in DMF (0.5 M) was added
DIPEA (4 eq), and the reaction mixture was stirred at the same temperature for 10 minutes.
After the addition of 1.1 eq of HATU (for compounds4, 8, 9, 2931) or COMU (for
compound$-7, 1028, 3235), the solution was stirred for an additional 30 minutes after which
the aming(1 eq) was added. The resulting reaction mixture was stirred at rt until completion

(Monitored by TLC), concentrated vacuqg andpurified using flash column chromatography.

General procedure 4 (synthesis of compounds $34)

[o}

o
>L o o TsCl, TEA o Q
H —— >L + NK >L
O)Lé/\o}n/v DCM, 1t o)%ﬂo)/\/ms DMF, 1t o o}"/v"‘
n
o

o
n=223,4,5

" o
N\/éo/\%)k
o 0 o h ©
>L 2 @ Hydrazine >L o . N NH o __DIPEA o
N —_— )Lé/\ NH, . N
OWO}:V 0 MeOH, rt o o}n/V ( DMSO,130°C
F

]

o}

To a stirred solution of corresponditegt-butyl ester (1 eq) in DCM (0.5 M) was subsequently
added TsC(1.6 eq) and TEA (5 eq). The resulting reaction mixture was stirred at rt until full
completion (Monitored by TLC). The volatiles were remowed/acuoand the product was

involved in the next step without further purification.

To a stirred solution of corresponding tosylated-butyl ester in DMF (0.5 M), was added
potassium phthalimide (2 eq). The resulting reaction mixture was stirred at rt until full
completion (Monitored by TLC). The volatiles were then remawedacuoand the product
was used in thiollowing step without further purification.

The compound was then dissolved in methanol (0.5 M), and hydrazine hyd&Qeo5@3 eq).

The resulting reaction mixture was stirred at rt until full completion (Monitored by TLC). To
the resulting mixture was added DCM and the formed precipitate was removed by filtration.
The filtrate was concentrat@uvacuoand the resulting product wasedin thefollowing step

without any further purification.

To a stirred solution of-fluoro-thalidomide (1 eq) in DMSO (0.5 M) was subsequently added
thecorrespondindert-butyl ester (1 eq) and DIPEA (2 eq). The resulting reaction mixture was
stirred at 130°C (oil bath temperature) until completion (Monitored by TLI@& volatiles were

then removedh vacuoand the crude product was purified using flash column chromatography.

13



General procedure 5 (synthesis of compounds $%7)

o
o o P
o) NH DIPEA ° ”A@"ﬂ\o
Aol - hand
o W™ X NMP, 110°C
NH, HN
X =Br, | S5-87

o}

n=7,9

To a stirred solution of lenalidomide (1 eq) in NMP (0.5 Whre subsequently addetthe
correspondindert-butyl ester (1 eq) and DIPEA (10 eq). The resulting reaction mixture was
stirred at 110°C (oil bath temperature) until full completion (Monitored by TLC). The volatiles
were then removedn vacuo and the crude product was purified using flash column

chromatography.

General procedure 6 (synthesis of compounds 567,S8S12)

2 1
O o R o W R
N DIPEA H
R ¥ N 0 ENEAR S
“NH, DMSO, 130°C
0 R%N 2
F R? = H, CHj
0
56, 57, $8-512

To a stirred solution of-fluoro-thalidomide (1 eq) in DMSO (0.5 M) was subsequently added
the corresponding amine (1 eq) and DIPEA (3 eq). The resulting reaction mixture was stirred
at 130°C (if not stated otherwigauntil full completion (Monitored by TLC)T'he volatiles were

then removedh vacuoand the crude product was purified using flash column chromatography.

14



General procedure 7 (synthesis of compounds SEL5)

>k i
OWBF n=1v7:g
n

NaN3
DMF, rt

; ° NH Tk
S Cuso,, \\(/\NA@%O
>I\ o Na ascorbate 0= "0 N=N
+
OJ\QZ\Ns HN_ O THF, 40°C °
1 HN

Il 56

0]
$13-815

To a stirred solution dert-butyl ester (1 eq) in DMF (0.5 M) was added sodium azide (1.2 eq).
The resulting reaction mixture was stirred at rt until full completion (MonitoredHayMR).
The volatiles were then removedvacuq taken up with DCMand filtered through filter paper.

The product was involved in the next step without further purification.

Compound56 (1 eq) was dissolved in THF (0.5 M) followed Mlige addition of the
correspondingert-butyl ester (1 eq), anhydrous Cu§0.5 eq) and sodium ascorbate (1.1 eq).
The resulting reaction mixture was stirred at 40°C (oil bath temperature) until full completion
(Monitored by TLC). The volatiles were then removedvacuoand the crude product was

purified using flash column chromatography.

General procedure 8 (synthesis of compounds 52 and 53)

o NH, (o) 1) SOCly, reflux %
NH 2) THF, 60°C Br , NH o)
HO)%{\Br + C@N{):O - NH
n @QN‘{E):O
n=8,10 0

52,53

In a flamedried roundbottomed flask equipped with a magnetic stirring bar and ungdatriy,

200 mg of acid (1 eq) were dissolved in 0.5 mL of SOThe mixture was stirred at reflux for

5h and then the solvent was evaporatedacuo The residue was dissolved in 1 mL of dry

THF and 1 eq of Lenalidomide was added to the flask. The mixture was stirred overnight at
reflux under N-atm. Then the solvent was evaporated under reduced pressure and the residue

was treatedvith water and extracted with EtOAc. &sombinedorganic layers were washed

15



with water, dried (MgS@), filtered and evaporated. The crude product was purified using flash

column chromatography.

General procedure 9 (synthesis of compounds 54 and 55)

(0]
O
N 0O NaN3 o]
HN N HN
DMF, r.t.
o} ” 6} " Br N n N3

o4

52, 53 54, 55

The Bromo compound (1 eq) was dissolved in DMF (0.5 M), to a stirred solution of it was
added sodium azide (1.2 eq). The resulting reaction mixture was stirred at rt until completion
(Monitored by'H-NMR). The reaction mixture was evaporated and extracted in EtOAc (3x).

The combined organic layers were dried over MgSrated and evaporated.

General procedure 10tert-butyl esters deprotection (synthesis of compounds SB30)

(0]
> - ;
o~ Clinker )] D4
X o \|
X-=N 0

TFA X—N 0
X =CO, CH, { N-R
R=H, CH3 DCM, rt N—-R
° O
$1-§15 $16-S30

To a stirred solution of corresponditgyt-butyl estersS1-S15(1 eq) in DCM (0.5 M) was
added TFA (10 eq). The resulting reaction mixture was stirred at rt until full completion
(Monitored by TLC). The volatiles were then removredacuoand the obtained producS16

S30 were used in thibllowing synthetic step without further purification.
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Preparation of 4(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)- 9-(6-
fluoropyrimidin-4-yl)-1,4,9triazaspiro[5.5]undecar2-one (39)

Né\lN
OTN
N
F

39
F

O
4-(4-((4,4-dimethylpiperidinl-yl)methyl)-2,5difluorophenyl}1,4,9triazaspiro[5.5]undecan
2-one37 (Refl) (100 mg, 0.27 mmol) was dissolvediPrOH (0.5 M). Tathe stirred solution
weresubsequently added 4¢ifluoro pyrimidine (27 pL, 0.32 mmol) and TEA (150 pL, 1.01
mmol). The resulting reaction mixture was stirred at 80°C (oil bath temperature) until full
completion (Monitored by TLC). The volatiles were removredacuoand the crude product
was purified using flash column chromatography ¢SIDCM/MeOH = 9 : 1) providing 112
mg of the desiregroduct (89%yield). *H NMR (400 MHz, DMSGd) Ui 8.30 (d,J = 2.8 Hz,
1H), 8.22 (s, 1H), 7.15 (dd,= 13.5, 6.6 Hz, 1H), 6.93 (dd= 11.5, 7.3 Hz, 1H), 6.58 (s, 1H),
4.00 (s, 2H), 3.60 (s, 2H), 3.58.47 (m, 2H), 3.42 (s, 2H), 3.28 (s, 2H), 2.33 (s, 3H), 1.83 (m,
2H), 1.68 (m, 2H), 1.30 (1] = 5.3 Hz, 4H), 0.87 (s, 6HfC NMR (101 MHz, DMSQd) i
1725, 170.1, 167.1, 164.9, 164.8, 158.6, 158.4, 156.0, 152.0, 149.7, 107.1, 106.8, 85.9, 85.6,

55.4,54.5, 53.3, 53.0, 49.5, 46.1, 38.7, 35.1, 28.6. LRMS :(E%4603.276[M + H] ", (calcd
for CaeHzaFsNsO*, 503.270).

Preparation of 9(6-((3-aminopropyl)amino)pyrimidir4-yl)-4-(4-( (4,4dimethyl piperidin1-
yl)methyl)phenyl)1,4,9triazaspiro[5.5]undecar?-one (42)

NZN

\
OTN H
N

v

O
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To a stirred solution of compour88 (Refl) (100 mg, 0.21 mmol) in EtOH (0.5 Myere
subsequently adddédBoc-1,3-propanediaminél08 mg, 0.62 mmol) and TEA (86.6 pL, 0.62
mmol). The resulting reaction mixture was refluxed until full completion (Monitored by TLC).
The volatiles were removed vacuoand the crude product was purified using flash column
chromatography (Si© DCM/MeOH = 9 : 1) providinj17 mg of42a(91%yield).

The impure product (117 mg, 0.19 mmol) was dissolved in MeOH (0.5 M) followedeby
addition of 37% HCI (57.7 pL, 1.9 mmol). The reaction mixture was stirred at rt until full
completion (Monitored by TLC). The volatiles were remowed/acuoand the residue was
extracted intanBuOH. The organic layer was washed with saturated aq. solution.G(yla
The combined organic layers were dried over MgSiered and concentrated providir&)

mg of the desiral product42 (81%yield). *H NMR (400 MHz, MeODd.) 1 8.06 (d,J = 0.9

Hz, 1H), 7.38 (d,) = 8.2 Hz, 2H), 7.01 (d] = 8.5 Hz, 2H), 5.77 (d] = 1.0 Hz, 1H), 4.01 (s,
2H), 3.86 (s, 2H), 3.83 (s, 2H), 3.63.56 (m, 2H), 3.53 (s, 2H), 3.43 {t= 6.5 Hz, 2H), 3.17
(d,J=0.8 Hz, 1H), 2.98 () = 7.0 Hz, 6H), 1.95 1.87 (m, 4H), 1.81 (ddd} = 13.3, 8.6, 4.1

Hz, 2H), 1.58 (dJ = 5.9 Hz, 4H), 1.29 (d] = 2.7 Hz, 3H), 1.02 (s, 6H)3C NMR (101 MHz,
DMSO-ds) 1167.6, 163.7, 162.1, 157.8, 148.6, 130.1, 129.2, 114.7, 65.4, 62.4, 53.3, 52.9, 51.9,
49.7, 38.8, 38.0, 37.9, 34.8, 29.6, 28.8, 28.6, 13RS (ESIY m/z 521.37IM + H]*, (calcd

for CagHaaNgO", 521.360).

Preparation of 4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-9-(6-(prop-2-
yn-1-ylamino)pyrimidin-4-yl)-1,4,9triazaspiro[5.5]undecar2-one (40)

Compound40 was prepareaccording to Genergrocedure 1 using compouid® (200 mg,

0.4 mmol) and propargylamine (76.46 pL, 3 eq) in DMSO. The reaction mixture was stirred at
100°C (oil bath temperature) for 14 h and then concentrated under reduced pressure. The crude
product was purified using flash column chromatography £SEDOAc/MeOH = 90 : 10)
providing 150 mgpf the desiregroduct (70%yield). 'H NMR (400 MHz, DMSQd) Ui 8.18

(s, 1H), 8.04 (s, 1H), 7.15 (dd= 13.0, 6.7 Hz, 1H), 6.98 3= 6.0 Hz, 1H), 6.93 (dd= 11.7,

7.5 Hz, 1H), 5.71 (s, 1H), 4.02 (di= 5.9, 2.5 Hz, 2H), 3.91.3.81 (M, 2H), 3.59 (s, 2H), 3.44
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(s, 2H), 3.39 3.29 (M, 2H), 3.27 (s, 2H), 3.06 Jt= 2.4 Hz, 1H), 2.35 (s, 4H), 1.831.73 (m,

2H), 1.72 1.61 (m, 2H), 1.31 () = 5.5 Hz, 4H), 0.87 (s, 6H}C NMR (101 MHz, DMSG

ds) U 166.5, 162.7, 161.6, 158.0, 157.3, 155.6, 151.5, 149.2, 138.1, 117.8, 106.6, 106.3, 81.9,
72.7,54.8, 54.0, 52.8, 52.6, 49.1, 38.2, 34.6, 29.7, RRMS (ESI) m/z 538.310 [M + H],

(calcd forCzgH3gFN-7O", 538.310).

Preparation of tertbutyl (3-((6-(4-(4-((4,4dimethylpiperidin1l-yl)methyl} 2,5
difluorophenyl)-2-oxo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-
yl)amino)propyl)carbamate (43a)

'\OT 43a

Compoun43awas preparedccording to Genergrocedure 1 using compoud (300 mg,

0.6 mmol) andert-butyl (3-aminopropyl)carbamate (156 mg, 0.9 mmol) in EtOH. The volatiles
were removeth vacuoand the crude product was purified using flash column chromatography
(SiOz; DCM/MeOH = 90 : 10) providing 280 mg tifedesired product (71%ield). '*H NMR

(400 MHz, DMSQde) 118.18 (s, 1H), 7.97 (s, 1H), 7.17 (s, 1H), 6.94 (d11.5, 7.3 Hz, 1H),
6.82 (t,J = 5.7 Hz, 1H), 6.61 (t) = 5.7 Hz, 1H), 5.60 (s, 1H), 3.86 (@@= 13.5 Hz, 2H), 3.60

(s, 2H), 3.27 (s, 2H), 3.223.12 (m, 2H), 2.96 (g] = 6.6 Hz, 2H), 2.37 (s, 4H), 1.77 (dt=

14.2, 4.2 Hz, 2H), 1.70 1.52 (m, 5H), 1.37 (s, 9H), 1.341.28 (m, 4H), 0.88 (s, 6H}C
NMR (101 MHz, DMSQdg) U 166.5, 163.2, 161.6, 157.3, 155.7, 117.9, 106.5, 106.3, 77.5,
54.7,52.8, 52.7, 49.0, 38.0, 37.7, 34.6, 29.5, 28.3, RPRMS (ESIy m/z 657.404 [M + H],
(calcd forCzaHs1F2NgOs", 657.4095.
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Preparation of tertbutyl (3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl} 2,5
difluorophenyl)-2-oxo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)methyl)
benzyl)carbamate (44a)

N

§ Py ok
ISALAES

F
F
,\(} 44a

Compound44awas prepareaccording to Generagdrocedure 1 using compou3® (50 mg,

N
|

0.1 mmol) and AN-Boc-aminomethyh3-(aminomethyl)benzene (35 mg, 0.15 mmol) in EtOH.
The volatiles were removed vacuoand the crude product was purified using flash column
chromatography (Si§ DCM/MeOH = 90 :10) providing 51 mgf the desiregroduct (71%
yield). *"H NMR (400 MHz, CDCJ) 1 8.16 (s, 1H), 7.30 () = 7.5 Hz, 1H), 7.23 7.18 (m,
3H), 7.12 (ddJ = 12.8, 6.6 Hz, 1H), 6.606.56 (m, 2H), 5.43 (s, 1H), 5.20 (s, 1H), 4.89 (s,
1H), 4.53 (d,J=5.8 Hz, 2H), 4.30 (d1=6.0 Hz, 2H), 3.73 3.66 (m, 4H), 3.54 (m, 2H), 3.50
(s, 2H), 3.27 (s, 2H), 2.41 (s, 3H), 1.93 (m, 2H), 1.77 (m, 2H), 1.44 (s, 8H), 114074, 6.5
Hz, 4H), 0.90 (s, 6H):3C NMR (101 MHz, CDGJ) U1 167.7, 163.2, 162.5, 15, 155.9, 139.7,
138.6, 129.1, 126.5, 126.2, 126.1, 105.8, 105.5, 81.3, 56.4, 54.7, 53.5, 53.0, 49.7, 45.7, 44.5,
40.4, 38.5, 35.2, 29.7, 28.4, 28.4RMS (ESI} m/z 719.422 [M + Hj, (calcd for
CaoHs3F2NgOs", 719.420).

Preparation  of tertbutyl  4-(((6-(4-(4-((4,4dimethylpiperidinl-yl)methyl} 2,5
difluorophenyl)-2-oxo-1,4,9triazaspiro[5.5]undecarB-yl)pyrimidin-4-
yh)amino)methyl)piperidinel-carboxylate (45a)

NN

0Ny
0T Oy

% K

F

’\@ 45a

Compound45awas prepare@ccording toGeneralprocedure 1 using compouid® (50 mg,

0.1 mmol) andtert-butyl 4-(aminomethyl)piperidind-carboxylate (42 mg, 0.15 mmol) in

EtOH. The volatiles were removea vacuoand the crude product was purified using flash
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column chromatography (S#¥2DCM/MeOH =90 : 10) providing 55 mgf the desiregroduct
(79%yield). '"H NMR (400 MHz, CDC4) 1i8.14 (s, 1H), 7.11 (dd} = 12.9, 6.6 Hz, 1H), 6.67

(m, 1H), 6.58 (ddJ = 10.9, 7.1 Hz, 1H), 5.43 (s, 1H), 4.87 (s, 1H), 4.13 (s, 2H), 3388

(m, 4H), 3.60 (m, 2H), 3.48 (s, 2H), 3.28 (s, 2H), 3.13£6.1 Hz, 2H), 2.70 (1) = 12.7 Hz,

2H), 2.44i 2.37 (m, 4H), 1.97 (m, 2H), 1.82 (m, 2H), 1i77.69 (m, 3H), 1.45 (s, 9H), 1.39

(t, J= 5.6 Hz, 4H), 1.28 1.11 (m, 2H), 0.91 (s, 6HfC NMR (101 MHz, CDGJ) Ui 167.8,

163.4, 162.4, 157.8, 156.0, 154.8, 152.2, 137.3, 118.4, 118.2, 105.9, 105.6, 80.7, 79.5, 56.5,
54.7,53.4, 53.0, 49.8, 47.2, 40.2, 38.6, 36.4, 35.0, 28.5, 28.4LRMS (ESI} m/z 697.438

[M + H]*, (calcd forCs7HssF2NgOs*, 697.440().

Preparation of tertbutyl  (3-(((6-(4-(4-((4,4dimethylpiperidin1-yl)methyl} 2,5
difluorophenyl)-2-oxo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)4-(2-

aminoethyl)piperazingarbamate (46a)

F
F
46a

Compound46awas prepareaccording to Generagdrocedure 1 using compoui3® (50 mg,

0.1 mmol) andtert-butyl 4-(2-aminoethyl)piperazind-carboxylate (34 mg, 0.15 mmol) in
DMSO. After reaction completion, the volatiles were remoiredacuoandthe crudamixture

was purified using flash column chromatography (SIMCM/MeOH = 90 : 10) providing 91
mg of the desired product (86%ield). *H NMR (400 MHz, CDCJ) 11 8.16 (s, 1H), 7.26 (s,
1H), 7.14 (dd,) = 12.7, 6.5 Hz, 1H), 6.78 (s, 1H), 6.58 (dd; 10.8, 7.2 Hz, 1H), 5.45 (s, 1H),
5.36 (s, 1H), 3.773.68 (m, 4H), 3.6B.58 (m, 2H), 3.53 (s, 2H), 3.44 {t= 4.6 Hz, 4H), 3.35
3.24 (m, 4H), 2.52.37 (m, 8H), 1.96 (m, 2H), 1.84 (m, 2H), 1.77 (m, 2H), 1.46 (s, 9H), 1.41
(t, J = 5.3 Hz, 4H), 0.92 (s, 6H}*C NMR (125 MHz, CDGJ) 1 172.6, 166.8, 166.1, 162.5,
161.0, 160.5, 159.0, 155.7, 153.8, 142.2, 142.1, 122.9, 122.7, 84.1, 60.3, 59.3, 58.1, 57.2, 56.5,
56.4, 53.2, 44.4, 43.7, 41.8, 41.7, 38.7, 3LRMS (ESI} m/z 712.902 [M + H], (calcd for
Ca7Hs6F2NoOs", 712.447.
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Preparation of  tertbutyl  4-(4-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methy)-2,5
difluorophenyl)-2-oxo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-
yl)amino)methyl)phenyl)piperazind-carboxylate (47a)

OTH]Q

N
F

N7 N

N)\)\N/\@
H
v
K/NBOC

F
[\OT 47a
Compount47awas preparedccording to Genergrocedure 1 using compou8 (200 mg,
0.397 mmol) andtert-butyl 4-(4-(aminomethyl)phenyl)piperazinkecarboxylate (115 mg,
0.397 mmol) in EtOH. The volatiles were remowedacuoand the crude product was purified
using flash column chromatography (Si@®@CM/MeOH =90 : 10) providing 181 mg othe
desired product (58%ield). *H NMR (400 MHz, CDCJ) i 8.18 (s, 1H), 7.23 (d] = 8.6 Hz,
1H), 7.12 (dd,) = 12.9, 6.6 Hz, 1H), 6.926.88 (m, 2H), 6.58 (dd] = 10.8, 7.2 Hz, 1H), 6.42
i 6.28 (m, 1H), 5.46 (s, 1H), 5.074.98 (m, 1H), 4.36 (d] = 5.6 Hz, 1H), 3.74 3.65 (M, 4H),
3.617 3.53 (m, 6H), 3.49 (s, 2H), 3.27 (s, 2H), 3i18.09 (m, 4H), 2.43 2.37 (m, 4H), 1.99
i 1.91 (m, 2H), 1.83 1.75 (m, 2H), 1.73 1.62 (m, 4H), 1.48 (s, 9H), 1.39 {tz 5.6 Hz, 2H),
0.91 (s, 6H), 0.87 0.76 (m, 2H)X*C NMR (151 MHz, CDGJ) 1i171.2, 168.4, 167.4, 166.9,
162.4, 150.8, 150.2, 150.1, 135.9, 134.3, 12828.5, 123.5, 116.8, 116.2, 105.6, 81.0, 56.4,

53.6, 52.9, 51.2, 49.6, 49.3, 45.5, 41.1, 40.4, 35.4, 32.1, 31.6, 29.9, 29.8, 29.5, 28.2, 27.4, 22.9,
14.3, 1.2LRMS (ESI) m/z 774.462[M + H]*, (calcd forCazHssFoNeOst, 774.462).
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Preparation of4-(4-((4,4-dimethylpiperidin1-yl)methyl)2,5-difluorophenyl)}-9-(6-((2-(4-(4-
(piperazinl1-yl)phenyl)piperazinl-yl)ethyl)amino)pyrimidin4-yl)-1,4,9
triazaspiro[5.5]undecar?-one (4&)

N
48a

To a stiredsolution oftert-butyl 4-(5-bromopyrimidin2-yl)piperazinel-carboxylatg170 mg,
0.5 mmol) in DMSO (0.5 M)was subsequentlgddedCul (19 mgp.1 mmol), L-proline @3
mg, 0.2 mmol), and KCOz (276 mg, 2nmol). After afew minutescompound6 (376 mg,0.6
mmol) was added The resulting reaction mixture was stirred at85°C until completion
(Monitored by TLC) The reactiorwas cooled down to rquenched with water and extracted
into DCM. The combined organilayers were washed twice with wat@mcewith brine and
dried overNaSQ,. The volatiles were then removéd vacuo and he crude product was
purified using flash column chromatography (8iIDCM/MeOH=90: 10) affording43 mg of
the desired product (% yield). *H NMR (500 MHz,CDCJ) &4 8. 13 (s, 3H), 7.
(m, 1H), 6.99 (ddJ = 10.3, 7.4 Hz, 1H), 5.46 (m, 2H), 3.73 (m, 9H), 3.64 (m, 3H),-3.89

(m, 9H), 3.35 (s, 2H), 3.30 (s, 2H), 3.07 (s, 3H), 3.00 (s, 3H), 2.67 (m, 4H), 2.63 (s, 4H), 2.48
(s, 4H), 1.96 (m, 2H), 1.86 (m, 2H), 1.50 (s, 9H), 1.44 (s, 2H), 0.93 (s**6HYMR (101

MHz, DMSO-de) 0170.1, 167.0, 164.8, 158.4, 157.8, 156.0, 154.9, 152.0, 149.6, 148.1, 138.4,
137.1,118.3,118.1, 107.7, 106.7, 80.2, 79.8, 57.2, 55.4, 54.4, 53.3, 52.7, 52.9, 50.4, 49.5, 46.1,
44,5, 38.6, 37.0, 35.1, 28.5, 28.,RMS (ESI} m/z 874.652 [M + H]*, (calcd for
CasHesF2N1303", 874.533.
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Preparation  of tertbutyl  (2-(4-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methy)-2,5
difluorophenyl)-2-oxo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-
yl)amino)methyl)piperidinl-yl)-2-oxoethyl)carbamate (49a)

N4\|N
(@) N H
T jO N\H/\NHBOC
N o}
F

F
’\Ov 49a

Compoun49awas preparedccording to Genergrocedure 3 (COMU) from compourdd
(108 mg, 0.17 mmol) and-Boc-glycine (30 mg, 0.17 mmol). After reaction completion, the
mixture was concentrated vacuoand the crude product was purified using flash column
chromatography (Si§ DCM/MeOH = 95:5) providing 75 mgf the desiredoroduct (58%
yield). *H NMR (400 MHz, MeODBds) Ui 7.99 (d,J = 0.8 Hz, 1H), 7.26 (dd] = 12.9, 6.7 Hz,
1H), 6.93 (ddJ = 11.3, 7.3 Hz, 1H), 5.725.68 (m, 1H), 4.49 (d] = 13.2 Hz, 1H), 3.95 3.82

(m, 6H), 3.75 (s, 2H), 3.41 (s, 3H), 3.23.15 (m, 2H), 3.06 (tJ= 12.9 Hz, 1H), 2.79 (s, 4H),
2.711 2.61 (m, 1H), 2.03 1.92 (m, 2H), 1.89 1.76 (m, 5H), 1.52 (1= 5.8 Hz, 4H), 1.45 (s,
9H), 1.32i 1.09 (m, 4H), 0.98 (s, 6HYC NMR (101 MHz, MeOBd,) Ui 168.7, 167.9, 163.4,
162.0, 157.0, 156.9, 156.7, 119.1, 118.8, 106.1, 105.8, 79.2, 54.6, 54.4, 53.4, 53.2, 52.2, 49.0,
48.45, 45.9, 44.4, 42.4, 42.0, 41.6, 40.3, 36.8, 36.1, 34.4, 29.9, 29.3, 27.5, 27 .BRMSS.
(ESI): m/z754.458M + H]*, (calcd forCssHssF2NeO4", 754.457.
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Preparation of 9(6-(((1-(2-chloroacetyl)piperidind-yl)methyl)amino)pyrimidin4-yl)-4-(4-
((4,4-dimethylpiperidin1-yl)methyl)2,5difluorophenyl)-1,4,9triazaspiro[5.5]undecar2-
one (50)

N4\N
J
(@] H NMN
)¢ g
N N\io
F
cl
r\OT 50

In a flamedried flask under Matmosphes, 150 mg o#45 (0.237 mmol, 1 eq) were suspended

in 1 mL of dry THF with 82 pL of DIPEA (0.47 mmol, 2 eq). 19 uL ofchloroacetyl chloride
(0.237 mmol, 1 eq) were added dropwiseO&€ and the reaction was stirred at room

F

temperatureunder N-atmosphex overnight. The mixture was then dried under reduced
pressure and purified using flash column chromatogragig,( DMC/MeOH = 90: 10),
affording 140 mg ofmpureproductthat was directly used for the following st&RMS (ESI)
m/z673.356[M + H]", (calcd forCszaHasCIF2NgO,", 673.359.

Preparation of tertbutyl 3-(2-(2-((2-(2,6-dioxopiperidin3-yl)- 1,3-dioxoisoindolin-4-yl)
amino)ethoxy)ethoxy)propanoate (S1)

(;iwemﬁok

o)

CompoundS1was preparedccording to Genergrocedure 4 using-#uoro-thalidomide(82

mg, 0.3 mmol) and the corresponditegt-butyl ester (70 mg, 0.3 mmol). The volatiles were
then removedh vacuoand the crude product was purified using flash column chromatography
(SiOz; EtOAC/Hept= from 80 : 20 to 90 : 10) providing 64 mf§desiredoroduct (57%yield).

The analytical results were consistent with data reportéeliterature®®. *H NMR (400 MHz,
CDCh) ti8.1 (s, 1H), 7.52 (m] = 8.4, 7.1 Hz, 1H), 7.12 (d,= 7.1 Hz, 1H), 6.97 (d] = 8.5

Hz, 1H), 6.47 (tJ=5.6 Hz, 1H), 4.85 (dd] = 12.4, 5.3 Hz, 1H), 3.74 (m, 4H), 3.65 (m, 4H),
3.46 (m, 2H), 2.89 (m, 1H),2.86 (m, 2H), 2.53](t; 6.6 Hz, 2H), 2.18 2.10 (m, 1H), 1.40 (s,
9H).
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Preparation of tertbutyl 3-(2-(2-(2-((2-(2,6-dioxopiperidin3-yl)- 1,3-dioxoisoindolin-4-yl)
amino)ethoxy)ethoxy)ethoxy)propanoate (S2)

@wow}i@k

o)

CompoundS2was preparedccording to Genergrocedure 4 using-#uoro-thalidomide(68

mg, 0.25 mmol) and the correspondteg-butyl ester (69 mg, 0.25 mmol). The volatiles were
then removedh vacuo andhe crude product was purified using flash column chromatography
(SiOy; EtOAC/Hept = from 80 : 20 to 90 : 10) providing 52 ofglesiredproduct (39%yield).

The analytical results were consistent with data reportéeliterature®. *H NMR (400 MHz,
CDCls) i 8.12 (s, 1H), 7.55 (t) = 7.6 Hz, 1H), 7.13 (d] = 6.8 Hz, 1H), 6.94 (d] =8.3 Hz,

1H), 6.51 (s, 1H), 4.94 (m, 1H), 3.73 (m, 13H), 3.50 (m, 2H), 2.920 (m, 3H), 2.50 (1] =

6.2 Hz, 2H), 2.15 (m, 1H), 1.44 (s, 9H)

Preparation of tertbutyl 1-((2-(2,6-dioxopiperidin-3-yl)- 1,3-dioxoisoindolin -4-yl)amino)-
3,6,9,12tetraoxapentadecaii5-oate (S3)

@mw&k

)

CompoundS3was preparedccording to Genergrocedure 4 using-Auoro-thalidomide(53

mg, 0.2 mmol) and the corresponditegt-butyl ester (62 mg, 0.2 mmol). The volatiles were
then removedh vacuoand the crude product was purified using flash column chromatography
(SiOz; EtOAC/Hept = from 80 : 20 to 90 : 10) affording 64 ofgdesiredoroduct (57%yield).

The analytical results were consistent with data reportialiterature®. *H NMR (400 MHz,
CDCl) 0 8.11 (s, 1H), 7.44 (dd, = 7.32, 8.34 Hz, 1H),7.04 (d,= 7.11 Hz, 1H), 6.83 (d] =

8.54 Hz, 1H), 6.42 (m, 1H), 4.8 (s, 1H), 3.58 (m, 18H), 3.885 (m, 2H)2.72 (s, 3H), 2.45

i 2.39 (m, 2H), 1.98 (m, 1 H), 1.43 (m, 9H).
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Preparation of tertbutyl 1-((2-(2,6-dioxopiperidin-3-yl)- 1,3-dioxoisoindolin-4-yl) amino)
3,6,9,12,15pentaoxaoctadecaii8-oate (S4)

@wwﬁx

o)

CompoundS4was preparedccording to Genergrocedure 4 using-#uoro-thalidomide(56

mg, 0.2 mmol) and the corresponditagt-butyl ester (74 mg, 0.2 mmol). The volatiles were
then removedh vacuoand the crude product was purified using flash column chromatography
(SiOy; EtOACc/Hept = from 80 : 20 to 90 : 10) affording 61 ofgdesiredproduct (49%yield).

The analytical results were consistent with data reportéeliterature®. *H NMR (400 MHz,
CDCls) 1 8.19 (s, 1H), 7.46 () = 7.7 Hz, 1H), 7.13 (d) = 7.0 Hz, 1H), 6.90 (d] = 8.4 Hz,

1H), 6.50 (m, 1H), 4.92 (m, 1H), 3.763.58 (m, 18H), 3.46 (m, 2H), 2.942.73 (m, 3H), 2.52

(t, J= 6.4 Hz, 2H), 2.14 (m, 1H), 1.43 (m, 9H).

Preparation of tertbutyl 9((2-(2,6-dioxopiperidin3-yl)-1-oxoisoindolin4-yl) amino)

nonanoate (S5)

HN
S5

CompoundS5was preparedccording to Generglrocedure 5 using lenalidomid267 mg,
1.03 mmol) and the corresponditegt-butyl ester (303 mg,1.03 mmol). The volatiles were then
removedin vacuoand the crude product was purified using flash column chromatography
(SiOz; EtOAc/Hept = 70 : 30) providing 200 nug the desiregproduct (41%yield). *H NMR
(400 MHz, DMSQdg) 1111.00 (s, 1H), 7.27 (1= 7.7 Hz, 1H), 6.92 (d] = 7.3 Hz, 1H), 6.73
(d,J=8.0 Hz, 1H), 5.55 (t) = 5.5 Hz, 1H), 5.10 (dd] = 13.3, 5.1 Hz, 1H), 4.26 4.08 (m,
2H), 3.10 (qJ = 6.6 Hz, 2H), 2.92 (ddd,= 18.3, 13.6, 5.4 Hz, 1H), 2.732.57 (m, 2H), 2.36

i 2.22 (m, 2H), 2.16 (td] = 7.3, 3.7 Hz, 2H), 2.081.97 (m, 1H), 1.56 (m, 2H), 1.47 (m, 2H),
1.38 (s, 9H), 1.25 (m, 8H}3C NMR (101 MHz, CDGJ) 11173.9, 172.2, 170.2, 166.3, 147.5,
131.6, 129.8, 125.72, 116.7, 116.2, 80.3, 55.4, 48.2, 83.8, 31.1, 29.3, 28.4, 27.7, 27.2,
26.4, 24.3LRMS (ESI} m/z 416.26 [M + H], (calcd forCo2H30N3Os", 416.22.
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Preparation of tertbutyl 11-((2-(2,6-dioxopiperidin-3-yl)-  1-oxoisoindolin-4-yl)
amino)undecanoate (S6)

CompoundS6 was prepare@ccording to Generglrocedure 5 using lenalidomid245 mg,

0.95 mmol) and the corresponditeyt-butyl ester (304 mg, 0.95 mmol). The volatiles were
then removedh vacuoand the crude product was purified using flash column chromatography
(SiOz; EtOAc/Hept = 70 : 30) providing 125 nug the desiregbroduct (2646 yield). *H NMR

(400 MHz, DMSQds) 11 11.00 (s, 1H), 7.27 (8 = 7.7 Hz, 1H), 6.95 6.88 (m, 1H), 6.73 (d]

= 8.0 Hz, 1H), 5.55 (tJ = 5.5 Hz, 1H), 5.10 (dd] = 13.2, 5.1 Hz, 1H), 4.284.07 (m, 2H),

3.10 (q,J = 6.6 Hz, 2H), 2.92 (dddl = 18.0, 13.5, 5.3 Hz, 1H), 2.122.58 (m, 2H), 2.36

2.23 (m, 2H), 2.16 () = 7.3 Hz, 2H), 2.07 1.98 (m, 1H), 1.57 (m, 2H), 1.46 (m, 2H), 1.38
(s, 9H), 1.24 (m, 14HY3C NMR (101 MHz, CDGJ) 1i173.7, 172.5, 170.3, 165.9, 148.1, 131.7,
130.1, 125.6, 117.2, 116.4, 80.5, 56.3, 49.1, 43.6, 35.4, 31.3, 30.8, 29.7, 29.1, 28.2, 27.7, 27.3,
26.7, 23.3LRMS (ESI)Y m/z 500.34 [M + H], (calcd forCzgH42N30s", 500.31).

Preparation of tertbutyl 15((2-(2,6-dioxopiperidin-3-yl)-  1-oxoisoindolin-4-yl)

(6] )<
o {1NA9LO
H 13
o N
HN
s7

CompoundS7 was preparedccording to Generglrocedure 5 using lenalidomid264 mg,

amino)pentadecanoate (S7)

1.02 mmol) and the corresponditeyt-butyl ester (432 mg, 1.02 mmol). The volatiles were
then removedh vacuoand the crude product was purified using flash column chromatography
(SiOz; EtOAc/Hept = 70 : 30) affording 125 nuj the desiregroduct (22 yield). *H NMR

(400 MHz, CDC#) 11 7.98 (s, 1H), 7.36 (] = 7.7 Hz, 1H), 6.80 (dd] = 8.0, 0.9 Hz, 1H), 5.25
(dd,J = 13.2, 5.2 Hz, 1H), 4.36 4.09 (m, 2H), 4.05 (tJ = 6.8 Hz, 1H), 3.20 (t) = 7.3 Hz,

2H), 2.92i 2.78 (m, 2H), 2.36 2.26 (m, 2H), 2.20 (tJ = 7.5 Hz, 2H), 1.69 1.53 (m, 6H),

1.44 (s, 9H), 1.31 1.22 (m, 18H)X3C NMR (101 MHz, DMSQds) Ui 174.4, 173.1, 170.5,
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165.6, 149.7, 131.2, 129.5, 126.2, 117.1, 116.3, 79.8, 56.1, 48.4, 43.8, 36.7, 33.4, 30.7, 29.5,
29.5, 29.2, 28.4, 28.1, 27.7, 27.2, 26.9, 26.7, 25.5, PRBIS (ESI) m/z 556.41 [M + H]J,
(calcd forCsz2HsoN30s", 556.39.

Preparation of 2(2,6-dioxopiperidin-3-yl)-4-(prop-2-yn-1-ylamino) isoindoline-1,3-dione

(56)
o}
NH2 DIPEA (3 eq) ‘§;>:
N o +
piava
O O

DMSO, 130 °C
M 56

Compoundb6was preparedccording to Generalrocedure 6 using-#uoro-thalidomide (320

mg, 1.16 mmol) and propargylamine (64 mg, 1.16 mmol). The resulting reaction mixture was
stirred at 130°C (oil bath temperature) until full completion (Monitored by TLC). The reaction
mixture was quenched liilgeaddition of a saturated ag. solution of NaH@@d extracted into

EtOAc (3 x 15ml). The combined organic layers were dried over Mg8l@ated, and
evaporated providing 280 naf desiredproduct56 (78% yield). *H NMR (400 MHz, CDCJ)

8.00 (s, 1H), 7.57 (dd,= 8.5, 7.1 Hz, 1H), 7.20 (d,= 7.1 Hz, 1H), 7.03 (d] = 8.6 Hz, 1H),

6.44 (t,J= 6.5 Hz, 1H), 4.92 (dd] = 12.2, 5.4 Hz, 1H), 4.09 (dd,= 6.1, 2.5 Hz, 2H), 2.9

2.67 (m, 3H), 2.27 (t) = 2.4 Hz, 1H), 2.2G 2.07 (m, 1H).}*C NMR (101 MHz, CDGJ) i

170.8, 169.2, 168.1, 167.4, 145.6, 136.2, 132.4,117.2,112.8,111.4,79.1, 72.2, 49.0, 32.3, 31.4,
22.8.LRMS (ESI} m/z 312.099 [M + HJ, (calcd forC16H14N304", 312.090).

Preparation of tert-Butyl 4-(2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl) -(2-
(piperazin1-yl)ethyl)carbamatg57)

Compoundb7 was preparedccording to Generarocedure 6 using-#luoro-2-(1-methyt2,6-
dioxopiperidin3-yl)isoindoline 1,3-dione (50mg, 055 mmol) andtert-butyl (2-(piperazinl-
yl)ethyl)carbamat¢138 mg, 0.60 mm@l The reactiorwasheated t®5°C until completion, as
determined by TLCAfter cooling to room temperature, the mixture was partitioned twice

between HO and DCM; the combined organic layers were dried oveSQa filtered and
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evaporated.The crude product was purified using flash column chromatography;(SiO
DCM/MeOH = 95 : 5) providing 232 mg of the desired product (87éid). 'H NMR (400
MHz, CDCk) 18.32 (s, 1H), 7.8 (dd, J = 8.1 Hz, 1H), 716 (d, J = 8.3 Hz, 1H),4.96 (dd,J
=12.1, 5.1 Hz, 1H), 3.39 (s, 4H), 3.3028{), 2.88(m, 1H), 2.81 (m, 1H), 2.782.66 (m, 5H),
2.61 (s, 2H), 2.11 (m, 1H), 1.46 (s, 9)C NMR (101 MHz, CDGCJ) ti 172.5, 160.7, 1673,
1666, 15%6.0, 1501, 135.7, 1342, 1235, 1172, 115.2, 57.4, 52.9, 50.9, 49.237.5, 315, 286,
22.6.LRMS (ESI) m/z486.154M + H]*, (calcd forCz4H3z2NsO06", 486.227.

Preparation of tertbutyl 8-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)amino)

octanoate (S8)

o
o N K
o N o
(9]
HN
S8
O

Compounds8was preparedccording to Genergrocedure 6 using-#uoro-thalidomide (258

mg, 0.93 mmol) and the correspondiag-butyl ester (201 mg, 0.93 mmol). The volatiles were
then removedh vacuoand the crude product was purified using flash column chromatography
(SiOg; EtOACc/Hept = 2 : 3) providing 251 naj the desiregroduct (57% yield). The analytical
results were consistent with data reportethimliterature®. *H NMR (400 MHz, CDCY) U

8.07 (s, 1H), 7.49 (ddl = 8.5, 7.1 Hz, 1H), 7.08 (d,= 7.0 Hz, 1H), 6.87 (d] = 8.5 Hz, 1H),

6.22 (t,J = 5.7 Hz, 1H), 4.91 (dd] = 12.1, 5.3 Hz, 1H), 3.25 (td,= 7.1, 5.6 Hz, 2H), 2.96

2.67 (m, 3H), 2.20 (Y = 7.5 Hz, 2H), 2.17 2.09 (m, 1H), 1.70 1.53 (m, 4H), 1.43 (s, 9H),
1.377 1.30 (m, 5H).

Preparation of tertbutyl 6-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)amino)
hexanoate (S9)

S9

0
0 N K
0) N 0]
@)
HN
@)

Compounds9was preparedccording to Genergrocedure 6 using-#uoro-thalidomide (516
mg, 1.9 mmol) and the correspondiegt-butyl ester (350 mg, 1.9 mmol). The volatiles were

then removedh vacuoand the crude product was purified using flash column chromatography

30



(SiOp; EtOACc/Hept = 2 : 3) providing 623 naf desiredproduct (75% yield). The analytical
results were consistent with data reportethimliterature®. *H NMR (400 MHz, CDCY) Ui
7.89 (s, 1H), 7.42 (dd} = 8.5, 7.1 Hz, 1H), 7.02 (d,= 7.0 Hz, 1H), 6.81 (d] = 8.5 Hz, 1H),
6.16 (t,J=5.7 Hz, 1H), 4.84 (dd] = 12.1, 5.4 Hz, 1H), 3.20 (td,= 7.1, 5.6 Hz, 2H), 2.8D
2.59 (m, 3H), 2.17 () = 7.4 Hz, 2H), 2.10 2.04 (m, 1H), 1.68 1.53 (m, 4H), 1.37 (s, 9H).

Preparation of tertbutyl 4-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin- 4-yl)amino)
butanoate (S10)

5 ]\ (o}
(0} N
] g HMI( j<
o

HN

b S$10

(6]
Compounds10was preparedccording to Generg@rocedure 6 using-fluoro-thalidomide (55
mg, 0.2 mmol) and the corresponditagt-butyl ester (34 mg, 0.2 mmol). The volatiles were
then removedh vacuoand the crude product was purified using flash column chromatography
(SiOz; EtOAc/Hept = 2 : 3) providing 80 maf the desiregbroduct (96% yield)*H NMR (400
MHz, CDCk) t18.02 (s, 1H), 7.50 (dd,= 8.6, 7.1 Hz, 1H), 7.10 (d,= 7.0 Hz, 1H), 6.93 (d]
= 8.5 Hz, 1H), 6.29 (t) = 5.8 Hz, 1H), 4.96 4.84 (m, 1H), 3.33 (g] = 6.6 Hz, 2H), 2.93
2.69 (m, 3H), 2.35 () = 7.1 Hz, 2H), 2.17 2.10 (m, 1H), 1.94 (p) = 7.1 Hz, 2H)1.45 (s,
9H). C NMR (101 MHz, CDQ) 1172.4, 171.1, 169.6, 168.4, 167.7, 147.0, 136.3, 132.7,
116.8, 111.8, 110.2, 80.8, 49.0, 42.0, 32.7, 31.6, 28.3, 24.8,.LM5 (ESI} m/z 416.182
[M + H]*, (calcd forCz1H26N306", 416.18).

Preparation of tertbutyl 4-((2-(1-methyl2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)
amino)butanoate (S11)

CompoundS11was prepare@dccording to Generglrocedure 6 using-#uoro-2-(1-methyt
2,6-dioxopiperidin3-yl)isoindoline-1,3-dione (70 mg, 0.24 mmol) and the correspondart
butyl ester (38 mg, 0.24 mmol). The volatiles were then remiovmetuoand the crude product

was purified using flash column chromatograp8yCe; EtOAc/Hept = 2 : 3) providing 53 mg
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of the desiregroduct (51% vyield)!H NMR (400 MHz, CDCY) (i 7.49 (dd,J = 8.5, 7.1 Hz,
1H), 7.09 (dJ = 7.1 Hz, 1H), 6.92 (d] = 8.5 Hz, 1H), 6.28 (bs, 1H), 4.954.88 (m, 1H), 3.33
(t, J=7.1 Hz, 2H), 3.21 (s, 3H), 3.012.90 (m, 1H), 2.84 2.72 (m, 2H), 2.34 () = 7.1 Hz,
2H), 2.13i 2.05 (m, 1H), 1.93 (p] = 7.1 Hz, 2H), 1.45 (s, 9H}3C NMR (101 MHz, CDCJ)

a 172. 3, 171. 4, 169. 8, 169. 1, 167. 9, 147.

32.7, 32.1, 28.2, 27.4, 24.8, 22.BRMS (ESI} m/z 452.180[M + Na*, (calcd for
CooH27N306Na", 452.180).

Preparation of tertbutyl 6-((2-(1-methyl2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin4-
yl)amino)hexanoate (S12)

CompoundS12 was prepare@dccording to Genergirocedure 6 using-#luoro-2-(1-methyt
2,6-dioxopiperidin3-yl)isoindoline-1,3-dione (70 mg, 0.24 mmol) and the correspondart
butyl ester45mg, 0.24 mmol). The volatiles were then remowedacuoand the crude product
was purified using flash column chromatography ¢SEXOAc/Hept = 2 3) providing41l mg

of the desiregroduct 87% yield).*H NMR (400 MHz, CDCI3)i7.48 (t,J= 8.4, 7.3 Hz, 1H),
7.08 (d,J= 7.1 Hz, 1H), 6.87 (d] = 8.5 Hz, 1H), 6.22 (t) = 5.7 Hz, 1H), 4.90 (dd] = 12.6,
5.3 Hz, 1H), 3.27 (td) = 7.1, 5.6 Hz, 2H), 3.21 (s, 3H), 3.012.90 (m, 1H), 2.79 2.71 (m,
2H), 2.24 (tJ = 7.4 Hz, 2H), 2.16 2.04 (m, 1H), 1.66 (ddtl= 17.1, 15.1, 7.4 Hz, 4H), 1.57
(s, 2H), 1.44 (s, 9H)-3C NMR (101 MHz, CDGJ) 1i173.0, 171.4, 169.8, 169.2, 167.9, 147.1,

136.2,132.7,116.7, 111.5, 110.1, 80.3, 49.8,45.5, 32.1, 29.2, 28.3, 27.4, 26.6, 24.9, 22.3.

LRMS (ESIY m/z458.231[M + H]*, (calcd forCz4H3:N30s", 458.229.

Preparation of tertbutyl 11-(4-(((2-(2,6-dioxopiperidin-3-yl)- 1,3-dioxoisoindolin-4-yl)
amino) methyl}1H-1,2,3triazol-1-yl)undecanoate (S13)

O
SIS
Lo
(6] N o N=N

o
HN s13

o
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CompoundS13was prepareaccording to Genergdrocedure 4 using compoul® (80 mg,

0.26 mmol) and the corresponditagt-butyl ester (73 mg, 0.26 mmol). The volatiles were then
removedin vacuoand the crude product was purified using flash column chromatography
(SiOp; EtOACc/Hept = from 40 : 60 to 50 : 50) providing 85 ofglesiredproduct (586 yield).

'H NMR (400 MHz, CDCJ) 11 7.99 (s, 1H), 7.49 (ddl = 8.5, 7.1 Hz, 1H), 7.45 (s, 1H), 7.14
(d,J = 7.1 Hz, 1H), 7.00 (dJ = 8.5 Hz, 1H), 6.68 (tJ = 6.0 Hz, 1H), 4.92 (dd] = 12.2, 5.4

Hz, 1H), 4.64 (dJ = 6.0 Hz, 2H), 4.31 () = 7.3 Hz, 2H), 2.95 2.67 (m, 3H), 2.19 (1= 7.5

Hz, 2H), 2.13 (m, 1H), 1.88 (#,= 7.2 Hz, 2H), 1.44 (s, 9H), 1.331.21 (m, 14H)C NMR

(101 MHz, CDC$)1173.2,172.5,171.0, 164.9, 163.4, 142.7, 140.8, 132.5, 131.6, 122.7, 121.8,
119.8, 113.4, 82.3, 52.5, 49.8, 38.3, 35.1, 30.3, 29.7, 28.8, 27.7, 26.8, 26.1, 232RMS

(ESI). m/z 595.35 [M + H], (calcd forCziH43NeOs", 595.33.

Preparation of tertbutyl 9-(4-(((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)amino)
methyl)}1H-1,2,3triazol-1-yl)nonanoate (S14)

O
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\\(/\N 7 O
O N o N=N
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o

CompoundS14was prepareaccording to Genergdrocedure 4 using compoul® (85 mg,
0.27 mmol) and the corresponditert-butyl ester (70 mg, 0.27 mmol). The volatiles were
removedin vacuoand the crude product was purified using flash column chromatography
(SiOz; EtOAC/Hept = from 40 : 60 to 50 : 50) affording 73 ofgdesiredoroduct (4%6 yield).
'H NMR (400 MHz, CDCJ) 11 8.06 (s, 1H), 7.49 (dd] = 8.5, 7.2 Hz, 1H), 7.44 (s, 1H), 7.14
(d,J=7.2, 0.6 Hz, 1H), 7.00 (d,= 8.5 Hz, 1H), 6.67 (tJ = 5.9 Hz, 1H), 4.92 (dd] = 12.1,
5.4 Hz, 1H), 4.64 (d] = 6.0 Hz, 2H), 4.31 (t)= 7.9, 6.5 Hz, 2H), 2.94 2.67 (m, 3H), 2.21
2.15 (m, 2H), 2.1% 2.09 (m, 1H), 1.92 1.83 (m, 1H), 1.43 (s, 9H), 1.301.22 (m, 11H)3C
NMR (101 MHz, CDC}) 1 173.8,172.3, 170.3, 165.5, 164.8, 143.4, 141.0, 131.4, 130.3, 123.1,
121.4, 120.6, 111.5, 80.25, 51.7, 50.2, 37.3, 35.1, 30.5, 29.2, 28.6, 27.7, 26.4RMS3.
(ESI): m/z 567.30 [M + H}, (calcd forCzeH3eNeOs", 567.29.
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Preparation of tertbutyl  3(4-(((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-
yl)amino)methyl}1H-1,2,3triazol-1-yl)propanoate (S15)

o)
g oS
(0] N o N:N
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HN s15

0]

CompoundS15 was preparedccording to Generglrocedure 4 using compoubé (147 mg,

0.47 mmol) and the corresponditgrt-butyl ester 81 mg, 047 mmol). The volatiles were then
removedin vacuoand the crude product was purified using flash column chromatography
(SiO2; EtOAc/Hept = from 40 : 60 to 50 : 50) affordib@6 mg of desiredoroduct (6% yield)

H NMR (400 MHz, CDCI3)i 7.94 (s, 1H), 7.56 (s, 1H), 7.49 (dbs 7.3, 0.8 Hz, 1H), 7.14
(d,J = 6.6 Hz, 1H), 7.00 (d] = 8.5 Hz, 1H), 6.68 (t) = 6.0 Hz, 1H), 4.91 (dd] = 12.1, 5.4

Hz, 1H), 4.62 (dJ = 6.0 Hz, 2H), 4.58 (1) = 6.5 Hz, 2H), 2.99 2.68 (m, 6H), 1.38 (s, 9H).

13C NMR (101 MHz, CDCB) 1i173.3, 1708, 1704, 165.2, 165.1, 144.0, 1415, 1.2, 1308,

122.7, 1211, 1202, 112.7, 808, 52.3 44.9, 377, 341, 31.4 27.4 25.9. LRMS (ESI} m/z
483.22[M + H]*, (calcd forC23H27NeOs", 483.20).

Preparation of 9-bromo-N-(2-(2,6-dioxopiperidin3-yl)-1-oxoisoindolin4-yl)nonanamide
(52)

52

Compoundb2 was preparedccording to Genergrocedue 8 starting from Soromononanoic

acid (200 mg, 0.8 mmol, 1 eq). The crude product was purified using flash column
chromatographySiOz; EtOAc) affording 110 mg ahedesired product (28 yield). *H NMR

(400 MHz, DMSQds) 1111.02 (s, 1H), 9.76 (s, 1H), 7.81 (dis 6.9, 2.0 Hz, 1H), 7.5B7.38

(m, 2H), 5.15 (ddJ = 13.3, 5.1 Hz, 1H), 4.35 (dd,= 25.6, 17.5 Hz, 2H), 3.53 (,= 6.7 Hz,

2H), 2.92 (ddd,) = 18.1, 13.5, 5.4 Hz, 1H), 2.682.56 (m, 1H), 2.41 2.30 (m, 3H), 2.11

1.99 (m, 1H), 1.80 (p] = 6.7 Hz, 2H), 1.61 () = 7.2 Hz, 2H), 1.42 1.25 (m, 8H)3C NMR

(101 MHz, DMSQdg) Ui 174.5, 172.9, 171.4, 171.1, 167.8, 133.8, 133.7, 132.7, 128.6, 125.2,
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119.0, 51.5, 46.5, 35.8, 35.2, 33.6, 32.2, 31.2, 28.6, 28.6, 28.4, 28.0, 27.5, 25.0, 24.4, 22.7.
LRMS (ESI} m/z478.102, 480.09fM + H]*, (calcd forCzoH20BrNzOs*, 478.133, 480.131).

Preparation of 1tbromo-N-(2-(2,6-dioxopiperidin-3-yl)-1-oxoisoindolin-4-
yl)undecanamide (53)

53

Compound 53 was preparedaccording to Generalprocedure 8 starting from 14
bromoundecanoic acid (200 mg, 0.8 mmol, 1 eq). The crude product was purified using flash
column chromatography5{(O;; EtOAc/Hept 7: 3) affording 125 mg othe desired product

(31% yield). *H NMR (400 MHz, DMSQds) Ui 11.02 (s, 1H), 9.75 (s, 1H), 7.80 (dbs 6.9,

2.1 Hz, 1H), 7.60 7.38 (m, 2H), 5.14 (dd] = 13.3, 5.1 Hz, 1H), 4.35 (dd,= 25.8, 17.6 Hz,

2H), 3.51 (tJ = 6.7 Hz, 2H), 2.92 (dddl = 18.1, 13.5, 5.4 Hz, 1H), 2.682.57 (m, 1H), 2.39

i 2.30 (m, 3H), 2.10 1.97 (m, 1H), 1.78 (p] = 6.9 Hz, 2H), 1.60 () = 7.0 Hz, 2H), 1.36

1.23 (m, 12H)13C NMR (101 MHz, DMSQdg) Ui 175.0, 172.9, 171.3, 171.1, 168.6, 167.8,
133.8, 132.7, 128.4, 125.1, 122.2, 119.0, 109.1, 51.5, 46.4, 35.8, 35.2, 34.4, 32.2, 31.2, 28.8,
28.7, 28.1, 27.5, 25.1, 22.IRMS (ESI} m/z 506.165, 508.164M + H]*, (calcd for
C24H33BrNs3O4", 506.164, 508.162).

Preparation of N(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl)2-oxo-1,4,9
triazaspiro[5.5]undecarB-yl)pyrimidin-4-yl)amino)propyl)}3-(2-(2-((2-(2,6-dioxopiperidirt
3-yl)-1,3-dioxoisoindolin4-yl)amino)ethoxy)ethoxy)propenamide (1)

Compoundl was preparedccording to Generarocedure 3 (HATU) using the corresponding
amine(159 mg, 0.306 mmol) and carboxylic acid (132 mg, 0.306 mmol). The crude product

was purified first using flash column chromatography (8} DCM/MeOH = from 90 : 10 to
35



80 : 20), then using semipreparative HPLC providing 15ofithe desiregbroduct (546 yield).

IH NMR (500 MHz, DMSQds) 1111.09 (s, 1H), 8.25 (s, 1H), 7.98 (s, 1H), 78680 (m, 1H),

7.57 ¢, J= 7.8 Hz, 1H), 7.15 7.09 (m, 3H), 7.03 (d] = 7.0 Hz, 1H), 6.89 (d] = 8.4 Hz, 2H),

6.641 6.56 (m, 2H), 5.61 (s, 1H), 5.05 (dbl 12.7, 5.4 Hz, 1H), 3.81L.3.74 (m, 2H), 3.65 (s,

2H), 3.59 (t,J = 6.0 Hz, 4H), 3.55 3.52 (m, 2H), 3.50 3.47 (m, 2H), 3.44 (g¢) = 5.6 Hz,

4H), 3.20i 3.15 (m, 2H), 3.08 (q] = 6.6 Hz, 2H), 2.87 (ddd,= 16.7, 13.7, 5.4 Hz, 2H), 2.65

i 2.55 (m, 2H), 2.33 2.25 (m, 4H), 2.06 1.97 (m, 1H), 190 (s, 1H), 1.76 1.68 (m, 2H),

1.671 1.55 (m, 4H), 1.28 (f) = 5.6 Hz, 3H), 1.23 (s, 1H), 0.87 (s, 6M}C NMR (126 MHz,
DMSOds)y U 172.8, 172.1, 170.1, 170.1, 169. 0,
136.3, 132.1, 129.7, 128.6, 117.5, 114.3, 110.7, 109.3, 69.7, 69.6, 68.9, 66.9, 61.9, 52.8, 52.4,
51.4, 49.2, 48.6, 41.7, 38.3, 38.0, 36.3, 36.2, 34.3, 31.0, 29.1,22823 22.1, 21.1.LRMS

(ESI): m/z 936.512 [M + H, (calcd forCasHssN110g*, 936.500.

Preparation of N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl} 2-oxo-1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}3-(2-(2-(2-((2-(2,6-
dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)amino)ethoxy)ethoxy)ethoxy)propenamide (2)

P

Compound was preparedccording to Generarocedure 3 (HATU) using the corresponding
amine (69 mg, 0.13 mmol) and carboxylic acid (64 mg, 0.13 mmol). The crude product was
purified first using flash column chromatography A8d; DCM/MeOH = from 90 : 10 to 80 :
20), then using semipreparative HPLC providing 28afiie desiregproduct (226 yield). *H
NMR (500 MHz, DMSQde) 1111.09 (s, 1H), 8.25 (s, 1H), 7.98 (s, 1H), 7.84 &,5.6 Hz, 1H),
7.57 (t,J=7.8 Hz, 1H), 7.16 7.09 (m, 3H), 7.03 (d] = 7.0 Hz, 1H), 6.89 (d] = 8.2 Hz, 2H),
6.60 (dt,J=11.5, 5.9 Hz, 2H), 5.61 (s, 1H), 5.05 (dd&; 12.8, 5.5 Hz, 1H), 3.78 (d,= 13.8
Hz, 2H), 3.65 (s, 2H), 3.59 (di,= 17.1, 6.0 Hz, 4H), 3.563.49 (m, 4H), 3.47 (h] = 5.7 Hz,
8H), 3.21i 3.15 (m, 2H), 3.08 (q] = 6.6 Hz, 2H), 2.87 (ddd,= 16.8, 13.7, 5.4 Hz, 2H), 2.65
i 2.54 (m, 2H), 2.28 (q1=5.9, 5.2 Hz, 4H), 2.02 (ddd= 12.2, 6.9, 4.4 Hz, 1H), 1.90 (s, 1H),
1.72 (ddJ=14.2, 5.1 Hz, 2H)1.61 (qdJ = 13.9, 11.3, 5.5 Hz, 4H), 1.28 = 5.6 Hz, 3H),

1.23 (s, 1H), 0.87 (s, 6HFC NMR (126 MHz, DMS@dg) & 172.8, 170. 1, 170
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167.1, 163.3, 161.7, 157.4, 148.1, 146.4, 136.3, 132.1, 129.7, 128.7, 117.5, 114.3, 110.7, 109.3,
69.8, 69.7, 69.6, 68.9, 66.9, 62.0, 52.8, 52.4, 51.4, 49.3, 48.6, 41.7, 38.4, 36.3, 36.2, 34.3, 31.0,
29.0, 28.3, 22.2, 21.2RMS (ESI)Y m/z 980.537 [M + H], (calcd forCsiH7oN1109*, 980.530.

Preparation of N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl} 2-oxo-1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl} 1-((2-(2,6-dioxopiperidin-3-yl)-
1,3-dioxoisoindolin-4-yl)amino)-3,6,9,12tetraoxapentadecaii5-amide (3)

>N

Compound3 was preparedccording to Generarocedure 3 (HATU) using the corresponding
amine (50 mg, 0.096 mmol) and carboxylic acid (50 mg, 0.096 mmol). The crude product was
purified first using flash column chromatography A8d; DCM/MeOH = from 90 : 10 to 80 :

20), then using semipreparative HPLC providing 20afide desiregbroduct (206 yield). *H

NMR (500 MHz, DMSQde) 1i11.09 (s, 1H), 8.25 (s, 1H), 7.98 (s, 1H), 7.84 &€5.7 Hz, 1H),

7.58 (dJ=7.4 Hz, 1H), 7.1% 7.10 (m, 3H), 7.04 (d]= 7.1 Hz, 1H), 6.89 (d] = 8.4 Hz, 2H),

6.641 6.57 (m, 2H), 5.61 (s, 1H), 5.05 (db 12.8, 5.5 Hz, 1H), 3.8L3.75 (m, 2H), 3.65 (s,

2H), 3.63i 3.53 (m, 5H), 3.53 3.41 (m, 12H), 3.19 (h] = 4.9 Hz, 2H), 3.08 (q] = 6.5 Hz,

2H), 2.87 (ddd, = 16.8, 13.8, 5.4 Hz, 2H), 2.652.54 (m, 2H), 2.33 2.25 (m, 4H), 2.06

1.97 (m, 1H), 1.90 (s, 1H), 1.761.68 (m, 2H), 1.67 1.56 (m, 4H), 1.28 (t) = 5.6 Hz, 3H),

1.24 (s, 1H), 0.87 (s, 6H®®C NMR (126 MHz,DMSGds) U 172.8, 172.0,1, 170
167.3, 167.1, 163.3, 161.7, 157.4, 149.8, 148.2, 146.4, 136.3, 134.7, 132.1, 132.0, 129.8, 123.4,
122.1,117.5,114.3,110.7, 109.3, 69.8, 69.8, 69.8, 69.7, 69.5, 68.9, 66.9, 61.9, 52.8, 52.4, 51.4,
49.2,48.6,41.7, 38.3, 38.0, 36.3, 36.2, 34.3, 200, 28.3, 22.2.RMS (ESI} m/z 1024.564

[M + H]", (calcd forCs3zH74N11010", 1024.550).
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Preparation of N(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl} 2-oxo-1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}1-((2-(2,6-dioxopiperidin-3-yl)-
1,3-dioxoisoindolin-4-yl)amino)-3,6,9,12,15pentaoxaoctadecaii8-amide (4)
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Compound was preparedccording to Generarocedure 3 (HATU) using the corresponding
amine (51 mg, 0.098 mmol) and carboxylic acid (56 mg, 0.096 mmol). The crude product was
purified first using flash column chromatography A8d; DCM/MeOH = from 90 10 to 80 :
20), then using semieparative HPLC providing 13 maf the desiregbroduct (126 yield). *H
NMR (500 MHz, DMSQde) Ui 11.09 (s, 1H), 8.25 (s, 1H), 7.98 (s, 1H), 7i88.80 (m, 1H),
7.58 (t,J=7.9 Hz, 1H), 7.16 7.09 (m, 3H), 7.04 (d] = 7.0 Hz, 1H), 6.89 (d] = 8.3 Hz, 2H),
6.641 6.57 (m, 2H), 5.61 (s, 1H), 5.05 (dblz 12.7, 5.4 Hz, 1H), 3.81L3.73 (m, 2H), 3.65 (s,
2H), 3.63i 3.54 (m, 6H), 3.54 3.43 (m, 17H), 3.21 3.15 (m, 2H), 3.08 (q] = 6.6 Hz, 2H),
2.87 (dddJ = 16.9, 13.85.4 Hz, 2H), 2.65 2.54 (m, 2H), 2.32 2.24 (m, 4H), 2.06 1.97
(m, 1H), 1.90 (s, 1H), 1.761.68 (m, 2H), 1.67 1.55 (m, 4H), 1.28 () = 5.6 Hz, 3H), 1.23
(s, 1H), 0.87 (s, 6H)*3C NMR (126 MHz, DMSQds) 11 172.8, 172.1, 170.1, 170.160.0,
167.3,167.1, 163, 1617, 1574, 148.1, 146.4, 138, 1345, 132.1, 135, 129.7, 128.7, 123,
1175, 1143, 110.7, 1098, 699, 698, 698, 697, 69.5, 68.9, 66, 62.0, 529, 52.4, 51.4, 493,
48.6, 486, 41.7, 384, 38.0, 36.3, 36.2, 34.3, 31.0, 29.283, 222, 212. LRMS (ESIy m/z
1068.591 [M + H]J, (calcd forCssH7sN11011", 1068.580).
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Preparation of N(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl}2-oxo-1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}9-((2-(2,6-dioxopiperidin-3-yl)-
1-oxoisoindolin-4-yl)amino)nonanamide (5)
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Compound was preparedccording to Genergrocedure 3 (COMU) using the corresponding
amine (63 mg, 0.12 mmol) and carboxylic acid (50 mg, 0.12 mmol). The reaction mixture was
concentratedn vacuoand the crude product was purified using two consecutive preparative
thin layer chromatography (S¥XDCM/MeOH = 84 : 16) providing mg ofthedesired product

(5% yield). *H NMR (400 MHz,DMSGds) U 11. 00 (s, 1H), 8.27 (s,
J=5.6 Hz, 1H), 7.27 (t) = 7.7 Hz, 1H), 7.14 (d] = 8.2 Hz, 2H), 6.91 (m, 3H), 6.72 (d=

8.0 Hz, 1H), 6.64 (m, 1H), 5.61 (s, 1H), 5.54)t 5.5 Hz, 1H), 5.10 (dd] = 13.2, 5.1 Hz,

1H), 4.22 (dJ=17.3 Hz, 1H), 4.12 (d] = 17.2 Hz, 1H), 3.77 (m, 2H), 3.66 (s, 2H), 3.17 (m,
2H), 3.08 (pJ = 6.6 Hz, 4H), 2.92 (ddd,= 18.0, 13.4, 5.6 Hz, 2H), 2.692.57 (m, 2 H), 2.36

i 2.23 (m, 2H), 2.04 () = 7.4 Hz, 2H), 1.72 (m, 2H), 1.58 (m, 6H), 1.47)( 7.1 Hz, 2H),

1.31 (m, 4H), 1.25 (m, 8H), 0.88 (s, 6HC NMR (151 MHz, MeODBds) 1i176.4, 1747,1724,

172.3, 1707, 1645, 1633, 1632, 162.9, 15&, 1507, 145.1, 138, 1328, 1305, 1279, 115.6,

113.6, 1117, 623, 543, 54.1, 53.4 52.1, 50.1, 47.2, 44, 415, 397, 39.5, 39.439.3, 39.1,

37.8, 378, 371, 35.4, 32.3, 30, 30.2, 32, 30.1, 30.0 28.9, B.0, 269, 269, 24.1, 23.6, 14.3.
LRMS (ESIy m/z 918.574 [M + Hj, (calcd forCsiH73N110s", 918.560.
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Preparation of N(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyh2-oxo -1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}11-((2-(2,6-dioxopiperidin-3-
N O

OTZJQ NN %%
-
g

Compound was preparedccording to Genergrocedure 3 (COMU) using the corresponding

yl)-1-oxoisoindolin-4-yl)Jamino)undecanamide (6)

N

amine (47 mg, 0.090 mmol) and carboxylic acid (40 mg, 0.090 mmol). The reaction mixture
was evaporated and the crude product was purified using flash column chromatography (SiO
DCM/MeOH = from 90 : 10 to 80 : 20) providird$ mg ofthedesired product (42 yield). *H

NMR (500 MHz, DMSQGds) & 11.00 (s, 1 H), 8.JB7HKz, 1H)
1H), 7.43i 7.34 (m, 2H), 7.27 (1) = 7.7 Hz, 1H), 6.97 (d] = 8.3 Hz, 2H), 6.91 (d] = 7.4 Hz,

1H), 6.72(d,J=8.1 Hz, 1H), 6.67 (m, 1H), 5.62 (s, 1H), 5.57% 5.5 Hz, 1H), 5.10 (dd} =

13.3, 5.1 Hz, 1H), 4.23 (d,= 17.2 Hz, 1H), 4.12 (d] = 17.2 Hz, 1H), 3.81 3.74 (m, 2 H),

3.72 (s, 2H), 3.59 (m, 2H), 3.51 (m, 2H), 3.45 (s, 2H), 3.17 (m, 2H), 3.08 &€3.0, 6.5 Hz,

4H), 2.91 (ddd) = 15.1, 9.8, 5.2, 4.7 Hz, 2H), 2.61 (m, 2H), 2.29 (m, 2H), 2.QBH{7.0 Hz,

2H), 1.70 (m, 2H), 1.59 (m, 6H), 1.46 (m, 4H), 1.34 (m, 2H), 1.25 (m, 14 H), 0.94 (s:*6H).
NMR (126 MHz, DMSQde) 11 173.0, 1722, 1713, 169.0, 166.9, 163.2, 167, 158.0, 158,
157.3,143.8, 132, 129.2, 126, 1186,1162, 1138, 111.7, 109, 69.8, 53.3, 52.4, 59,.50.7,
477,45.8, 428, 41.6, 38.0, 36.2, 35.342, 313, 291, 29.0, 28.9, 28.8, 28.7, 28.278, 267,

254, 22.8, 22.1, 18.6, 18. 168, 123. LRMS (ESI} m/z 946.605 [M + H], (calcd for
Cs3H77N1105", 946.600.
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Preparation of N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl}2-oxo-1,4,9
triaza- spiro[5.5]undecanr9-yl)pyrimidin-4-yl)amino)propyl}15-((2-(2,6-dioxopiperidin-3-
yl)-1-oxoisoindolin-4-yl)Jamino)pentadecanamide (7)
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Compound’ was preparedccording to Genergrocedure 3 (COMU) using the corresponding
amine (117 mg, 0.224 mmol) and carboxylic acid (112 mg, 0.224 mmol). The reaction mixture
was concentratedn vacuo and the crude product was purified using flash column
chromatography (Si©® DCM/MeOH = from 90 : 10 to 80 : 20) providii@0 mg othedesired
product (536 yield). *H NMR (400 MHz, MeODd,) Ui 8.11 (s, 1H), 7.42 (d] = 8.7 Hz, 2H),
7.31 (t,J=7.8 Hz, 1H), 7.08 6.99 (m, 3H), 6.81 (d] = 8.0 Hz, 1H), 5.81 (s, 1H), 5.15 (dH,
=13.3, 5.1 Hz, 1H}¥.32 (d,J = 16.9 Hz, 1H), 4.26 (d] = 17.1 Hz, 1H), 4.22 (s, 2H), 3.96
3.86 (m, 4H), 3.80 3.71 (m, 2H), 3.55 (s, 2H), 3.283.25 (m, 2H), 3.20 (tJ = 7.2 Hz, 2H),
3.157 3.04 (m, 2H), 2.91 (dddl = 18.4, 13.4, 5.3 Hz, 1H), 2.48 (qii= 13.2, 4.7 Hz, 1H),
2.19 (t,J= 7.4 Hz, 2H), 1.98 1.90 (m, 2H), 1.88 1.78 (m, 4H), 1.70 1.56 (m, 8H), 1.35
1.26 (m, 20H), 1.05 (d,= 15.1 Hz, 6H)**C NMR (101 MHz, MeODBd,) 11176.6, 174.7, 172.5,
172.4,170.4,151.6, 145.2, 133.7, 133.0, 130.6, 128.0, 120.4, 115.7, 113.8, 111.8, 61.0, 54.0,
53.8,53.6,51.8,47.5, 44.5, 42.0, 40.1, 37.6, 37.2, 36.6, 35.5, 32.4, 31.5, 30.6, 30.5, 30.4, 30.3,

30.2, 29.8, 28.8, 28.2, 27.0, 24.3, 2ARMS (ESI} m/z 1002.68 [M + HJ*, (calcd for
Cs7HgaN1105", 1002.670).

Preparation of N(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl)2-oxo-1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}11-(4-(((2-(2,6-dioxopiperidir
3-yl)-1,3-dioxoisoindolin4-yl)amino)methyl}1H-1,2,3triazol-1-yl)Jundecanamide (8)

41



Compound was preparedccording to Generarocedure 3 (HATU) using the corresponding
amine (80 mg, 0.15 mmol) and carboxylic acid (83 mg, 0.15 mmol). The reaction mixture was
concentratedh vacuoand the crude product was purified using flash column chromatography
(SiOz; DCM/MeOH =from 90 : 10 to 80 : 20) providing 7 rofithe desiregroduct (346 yield).

'H NMR (600 MHz, MeODBds) Ui 8.04 (t,J = 5.6 Hz, 1H), 7.98 (s, 1H), 7.90 (s, 1H), 7.51 (dd,
J=8.5, 71 Hz, 1H), 7.27 (dJ = 8.7 Hz, 2H), 7.06 (dd] = 7.8, 2.4 Hz, 2H), 6.98 (§ = 6.1

Hz, 1H), 6.95 (dJ = 8.7 Hz, 1H), 5.66s, 1H), 5.04 (dd) = 12.5, 5.5 Hz, 1H), 4.63 (d,= 6.1

Hz, 2H), 4.34 (tJ= 7.0 Hz, 2H), 3.81 (s, 2H), 3.723.67 (m, 2H), 3.56 3.50 (m, 2H), 3.48

(s, 2H), 3.29 3.22 (m, 4H), 2.87 2.78 (m, 2H), 2.7% 2.72 (m, 1H), 2.70 (s, 1H), 2.62.64

(m, 2H), 2.16 (tJ= 7.4 Hz, 2H), 2.10 2.02 (m, 2H), 1.92 1.86 (m, 2H), 1.8% 1.81 (m, 2H),

1.771 1.73 (m, 2H), 1.62 1.55 (m, 4H), 1.47 () = 5.7 Hz, 4H), 1.32 1.27 (m,16H), 0.95

(s, 6H).°C NMR (151 MHz, MeODds) U 176.4, 174.6, 171.6, 170.8, 170.4, 169.1, 164.5,
163.3,163.2,162.9, 162.7, 158.2, 150.4, 147.4, 147.3, 146.5, 137.0, 133.8, 132.6, 124.0, 118.2,
115.7, 112.4, 111.9, 54.3, 53.2, 52.3, 51.2, 50.5, 50.1, 41.5, 39.6, 38.9, 38.2, 37.9, 37.1, 33.0,
32.1,31.6, 31.531.0, 30.7, 30.6, 30.2, 30.2, 30.1, 30.1, 30.0, 29.8, 29.8, 29.0, 27.2, 26.9, 23.7,
18.4 LRMS (ESI} m/z 1041.615 [M + Hj, (calcd forCseH7eN1406", 1041.610).

Preparation of N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl}2-oxo-1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}9-(4-(((2-(2,6-dioxopiperidin-3-
yl)-1,3-dioxoisoindolin-4-yl)amino)methyl}1H-1,2,3triazol-1-yl)nonanamide (9)
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Compound was preparedccording to Generarocedure 3 (HATU) using the corresponding
amine (67 mg, 0.13 mmol) and carboxylic acid (66 mg, 0.13 mmol). The reaction mixture was
concentratedh vacuoand the crude product was purified using flash column chromatography
(SiO,; DCM/MeOH = from 90 : 10 to 80 : 20) providing 100 migthe desiregroduct (766
yield). *H NMR (400 MHz, MeODds) Ui 7.98 (s, 1H), 7.91 (s, 1H), 7.51 (dbs 8.5, 7.1 Hz,
1H), 7.38 (dJ = 8.7 Hz, 2H), 7.07 () = 7.9 Hz, 2H), 7.00 (d] = 8.8 Hz, 2H), 5.68 (s, 1H),

5.04 (ddJ=12.5, 5.4 Hz, 1H), 4.62 (s, 2H), 4.34Jt 7.0 Hz, 2H), 4.11 (s, 2H), 3.86 (s, 2H),

3.837 3.77 (m, 2H), 3.59 3.54 (m, 2H), 3.52 (s, 2H), 3.93.22 (m, 4H), 3.11 3.06 (m,
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4H), 2.75 2.66 (M, 2H), 2.16 () = 7.4 Hz, 2H), 1.89 1.73 (m, 8H), 1.61 (] = 5.8 Hz, 4H),

1.56 (t,J = 7.3 Hz, 2H), 1.40 1.36 (m, 4H), 1.27 1.23 (m, 6H), 1.03 (s, 6H°C NMR (101

MHz, MeOD-ds) Ui 176.4, 174.6, 171.6, 170.6, 170.5, 169.2, 164.6, 163.4, 158.3, 151.4, 147.4,
146.5, 137.2, 133.9, 133.5, 124.1, 118.4, 115.6, 112.5, 112.0, 61.4, 55.8, 54.3, 53.9, 51.9, 51.3,
50.2, 41.6, 39.6, 38.9, 37.9, 37.1, 36.9, 35.5, 32.2, 31.1, 30.2, 30.1,29,289, 27.2, 26.9,

23.8, 13.2LRMS (ESI} m/z 1013.584 [M + H], (calcd forCssH7aN1406", 1013.580.

Preparation of N(3-((6-(4-(4-((4,4dimethylpiperidin1-yl)methyl}2,5-difluorophenyl) 2-
o0xo-1,4,9triazaspiro[5.5]undecarB-yl)pyrimidin-4-yl)amino)propyl}9-((2-(2,6-

dioxopiperidin-3-yl)-1-oxoisoindolin-4-yl)Jamino)nonanamide (10)
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Compound 10 was preparedaccording to Generaprocedure 3 (COMU) using the
corresponding amine (85 mg, 0.14 mmol) and carboxylic acid (60 mg, 0.24 mmol). The reaction
mixture was concentrateid vacuoand the crude product was purified using flash column
chromatography (Si§ DCM/MeOH = from % : 5 to 90 : 10), followed by a second flash
column chromatography (S#¥EtOAc/MeOH =from 90 : 10 to 80 : 20providing 100 mgof

the desiregproduct (726 yield). *H NMR (400 MHz, CDCJ) 11 10.31 (bs, 1H), 8.14 (s, 1H),

7.32 (t,J=7.7 Hz, 1H), 7.20 (d] = 75 Hz, 1H), 7.11 (dd) = 12.9, 6.6 Hz, 1H), 7.02 (s, 1H),

6.76 (d,J=8.1 Hz, 1H), 6.57 (ddl= 10.9, 7.1 Hz, 1H), 6.36 (s, 1H), 5.74 (s, 1H), 5.43 (s, 1H),
5.20 (ddJ =13.2, 5.2 Hz, 1H), 4.29 (d,= 15.6 Hz, 1H), 4.12 (d] = 15.6 Hz, 1H), 3.71 (m,

4H), 3.60i 3.53 (m, 2H), 3.50 (s, 2H), 3.29 (m, 4H), 3.25 (s, 2H), 3.184j/.1, 6.6 Hz, 2H),

2.851 2.75 (m, 2H), 2.47 2.38 (m, 4H), 2.33 2.19 (m, 2H), 2.19 2.07 (m, 4H), 1.98 1.86

(m, 2H), 1.84 1.69 (m, 4H), 1.66 1.53 (m, 4H), 1.44 1.36(m, 4H), 1.35( 1.21 (m, 7H),

0.90 (s, 6H)’* C NMR (101 MHz,CDX) &4 173.8, 172.2, 171.1, 17
157.4, 156.2, 152.0, 149.9, 143.4, 137.6, 132.0, 129.8, 126.3, 118.6, 113.3, 112.5, 105.9, 105.7,
56.6, 56.5, 54.7, 53.5, 5331.9, 51.0, 49.8, 45.2, 43.7, 40.3, 38.9, 38.6, 38.3, 38.3, 36.9, 36.5,
35.3, 31.8, 29.8, 29.3, 29.2, 29.0, 28.9, 28.5, 26.8, 25.7,IBMS (ESI} m/z 954.552 [M +

H]*, (calcd forCsiH7oF2N110s", 954.552.
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Preparation of N(3-((6-(4-(4-((4,4dimethylpiperidin1-yl)methyl}2,5-difluorophenyl) 2-
oxo-1,4,9triazaspiro[5.5]undecarB-yl)pyrimidin-4-yl)amino)propyl}11-((2-(2,6-
dioxopiperidin-3-yl)-1-oxoisoindolin-4-yl)Jamino)undecanamide (11)
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Compound 11 was preparedaccording to Generaprocedure 3 (COMU) using the

Iz

corresponding amine (40 mg, 0.07 mmol) and carboxylic acid (30 mg, 0.07 mmol). The reaction
mixture was concentrateid vacuoand the crude product was purified using flash column
chromatography (Si©® EtOAc/MeOH = from 90 : 10 to 80 : 20) providing 37 ofghe desired
product (566 yield). *H NMR (400 MHz, DMSOYi 11.00 (s, 1H), 10.87 (s, 1H), 8.36 (s, 1H),
8.29 (s, 1H), 7.99 (11 = 5.5 Hz, 1H), 7.73 (dd] = 13.4, 6.8 Hz, 1H), 7.27 (3,= 7.7 Hz, 1H),
7.05 (ddJ=11.7, 7.4 Hz, 1H), 6.91 (d,= 7.4 Hz, 1H), 6.72 (d] = 8.0 Hz, 1H), 5.94 (s, 1H),
5.10 (dd,J = 13.2, 5.1 Hz, 1H), 4.2V 4.20 (m, 2H), 4.12 (d) = 17.2 Hz, 1H), 3.69 (s, 2H),
3.4071 3.33 (m, 3H), 3.34 3.27 (m, 2H), 3.21 3.01 (m, 8H), 2.92 (ddd] = 18.0, 13.4, 5.2
Hz, 1H), 2.68 2.57 (m, 1H), 2.29 (qd} = 13.4, 4.9 Hz, 1H), 2.181.97 (m, 3H), 1.91 1.70

(m, 5H), 1.66 (tJ = 6.8 Hz, 2H), 1.6G 1.51 (m, 2H), 1.51 1.39 (m, 4H), 1.38 1.16 (m,
17H), 0.96 (d,) = 26.8Hz, 6H).13C NMR (101 MHz, DMSQds) 1172.9, 172.3, 173, 1689,
1664, 158.3, 18.0, 156.5,1438, 1405, 132.0, 122, 126.5120.5,118.4,11%, 112.5,111.7,
109.9,54.6,52.8,52.2, 55, 509, 477, 45.8, 428, 359, 354, 346, 31.2, 311, 29.0, 28.9, 28.9,
28.8, 28.7, 28.5, 27.5, 26.253, 231, 22.8.LRMS (ESIy m/z 982.584 [M + H], (calcd for
Cs3H74F2N1105", 982.583.

Preparation of N-(3-((6-(4-(4-((4,4-dimethylpiperidin-1-yl)methyl)}2,5-difluorophenyl)-2-
oxo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}9-(4-(((2-(2,6-
dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)amino)methyl}1H-1,2,3triazol-1-

yl)nonanamide (12)
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Compound 12 was preparedaccording to Generaprocedure 3 (COMU) using the
corresponding amine (34.9 mg, 0.063 mmol) and carboxylic acid (32.0 mg, 0.063 mmol). The
reaction mixture was concentratedvacuoand the crude product was purified using flash
column chromatography (S¥ODCM/MeOH = from 100 : 5 to 100 : 20) providing 15 rofy
the desireproduct (226 yield). *H NMR (400 MHz, CDCJ) 1110.38 (bs, 1H), 8.14 (s, 1H),
7.49 (s, 1H), 7.47 (dd,= 8.5, 7.1 Hz, 1H), 7.17 7.12 (m, 1H), 7.11 (d] = 7.1 Hz, 1H), 6.98
(d,J=8.5Hz, 1H), 6.90 (s,H), 6.70 (tJ = 5.9 Hz, 1H), 6.58 (dd] = 10.9, 7.2 Hz, 1H ), 6.28
(bs, 1H), 5.79 (bs, 1H), 5.44 (s, 1H), 4.91 (@d,12.1, 5.4 Hz, 1H), 4.63 (d,= 5.9 Hz, 2H),
4.32 (t,J = 7.0 Hz, 2H), 3.75 3.49 (m, 8H), 3.35 3.26 (m, 5H), 2.87 2.81 (m, 3H), 2.49
(bs, 4H), 2.17 2.05 (m, 2H), 1.95 1.91 (m, 8H), 1.60 1.51 (m, 2H), 1.45 1.38 (m, 4H),
1.287 1.17 (m, 10H), 0.92 (s, 6HYC NMR (101 MHz, CDGJ) t1173.8, 171.8, 169.8, 169.6,
168.1, 167.7,162.5, 162.3, 158.7, 1515%.3,152.3, 146.3, 143, 136.4, 132.5, 121.8, 118.9,
117.3,112.4,110.9, 105.9, 105.6, 63.9, 56.7, 54.5, 53.5, 53.0, 50.5, 49.7, 49.1, 40.3, 38.9, 38.3,
36.8, 36.5, 35.4,32.1, 31.6, 31.1, 30.1, 29.8, 29.5, 29.3, 28.8, 28.4, 28.4, 26.2, 25 & \2S.0.
(ESI). m/z 1049.565 [M + H, (calcd forCssH71F2N1406", 1049.564.

Preparation of N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-2-
0xo-1,4,9triazaspiro[5.5]undecarB-yl)pyrimidin-4-yl)amino)propyl}11-(4-(((2-(2,6-
dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)Jamino)methyl}1H-1,2,3triazol-1-

yl)undecanamide (18



Compound 13 was preparedaccording to Generaprocedure 3 (COMU) using the
corresponding amine (33.08 mg, 0.059 mmol) and carboxylic acid (32.0 mg, 0.059 mmol). The
reaction mixture was concentratedvacuoand the crude product was purified using flash
column chromatography (S¥XDCM/MeOH = from 100 : 10 to 100 : 20) providing 14 wigy

the desiregproduct (2% yield). *H NMR (400 MHz, CDCJ) 11 10.38 (bs, 1H), 8.14 (s, 1H),

7.49 (s, 1H), 7.46 (dd,= 8.5, 7.1 Hz, 1H), 7.16 7.12 (m, 1H), 7.10 (d] = 7.1 Hz, 1H), 7.05

(s, 1H), 6.98 (dJ = 8.5 Hz,1H), 6.70 (tJ=5.9 Hz, 1H), 6.58 (ddl = 10.9, 7.2 Hz, 1H ), 6.28

(bs, 1H ), 5.79 (bs, 1H ), 5.44 (s, 1H), 4.91 @®d,12.1, 5.4 Hz, 1H), 4.63 (d,= 5.9 Hz, 2H),

4.32 (t,J= 7.0 Hz, 2H), 3.75 3.49 (m, 8H), 3.35 3.23 (m, 5H), 2.87 2.81 (m, 3H), 2.49

(bs, 4H), 2.17 2.05 (m, 2H), 1.95 1.91 (m, 8H), 1.60 1.51 (m, 2H), 1.45 1.38 (m, 4H),

1.287 1.17 (m, 14H), 0.92 (s, 6HYC NMR (101 MHz, CDGJ) t1173.9, 171.9, 169.5, 168.2,
167.7,162.9,162.3, 158.7, 157.2, 156.3, 152.3, 149.9,,1W%31, 137.8, 136.3, 132.5, 121.7,
118.6, 117.3, 112.4, 110.9, 105.9, 105.6, 63.9, 56.6, 54.6, 53.5, 53.0, 50.6, 49.7, 49.1, 40.3,
38.9, 38.4, 36.9, 36.5, 35.3, 31.6, 30.2, 29.8, 29.5, 29.4, 29.1, 29.1, 29.1, 28.7, 28.4, 26.3, 25.8,
22.9 14.3 LRMS (ESI} m/z 1077.593 [M + Hj, (calcd forCseH7sF2N1406", 1077.596.

Preparation of N(3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl) 2-
0xo-1,4,9triazaspiro[5.5]undecarB-yl)pyrimidin-4-yl)amino)methyl)benzy-((2-(2,6-
dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)Jamino)butanamide (14)
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Compound 14 was preparedaccording to Generaprocedure 3 (COMU) using the
corresponding amine (55 mg, 0.08 mmol) and carboxylic acid (30 mg, 0.08 mmol). The reaction
mixture was concentrateid vacuoand the crude product was purified using flash column
chromatography (Si& EtOAc/MeOH = 90 : 10) providing 47 maj the desireghroduct (596

yield). *H NMR (400 MHz, CDCJ) Ui 10.85 (bs, 1H), 8.16 (s, 1H), 7.43 (dds 8.5, 7.1 Hz,

1H), 7.251 7.17 (m, 3H), 7.1% 7.07 (m, 2H), 7.04 (d) = 7.1 Hz, 1H), 6.92 6.84 (m, 2H),

6.57 (dd,J = 10.9, 7.1 Hz, H), 6.26 (t,J = 5.9 Hz, 1H), 6.09 6.04 (m, 1H), 5.77 (bs, 1H),

5.34 (s, 1H), 4.89 (dd,= 12.2, 5.3 Hz, 1H), 4.38 (dd= 13.1, 5.7 Hz, 4H), 3.71 (s, 2H), 3.66
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i 3.50 (m, 4H), 3.33 (q] = 6.5 Hz, 2H), 3.25 (s, 2H), 2.902.69 (M, 3H), 2.46 (bs, 4H), 2.31

(t, J= 6.9 Hz, 2H), 2.15 2.06 (m, 1H), 2.05 1.96 (m, 2H), 1.94 1.83 (m, 2H), 1.81 1.70

(m, 4H), 1.45 1.38 (m, 4H), 0.92 (s, 6HI’C NMR (101 MHz, CDGJ) 11172.0, 171.9, 170.4,

169.8, 168.2, 167.8, 162.5, 157.6, 147.0, 139.1, 138.8, 136.4, 132.6, 129.1, 127.0, 126.7, 126.3,
116.9, 111.8, 110.3, 56.7, 54.3, 53.5, 53.0, 49.8, 49.1, 45.7, 43.6, 41.8&8,35.2, 33.3,

31.7, 29.9, 28.5, 24.8, 23.0RMS (ESI) m/z 960.469 [M + HJ, (calcd forCsiHeoF2N1106",

960.469.

Preparation of N(3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-2-
0xo-1,4,9triazaspiro[5.5]undecarB-yl)pyrimidin-4-yl)Jamino)methyl)benzyhs-((2-(2,6-

dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)Jamino)hexanamide (15)
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Compoundl5was preparedccording to Genergirocedure 3 using the corresponding amine
(124 mg, 0.19 mmol) and carboxylic acid (95 mg, 0.19 mmol). The reaction mixture was
evaporated and the crude product was purified using flash column chromatography (SiO
EtOAc/MeOH = from 85 : 15 to 80 : 20) providing 113 ofghe desireghroduct (606 yield).
'H NMR (400 MHz, MeODBds) G 7. 98 (s, 1HHA20(m73HpZ18(dl=, 1H),
6.7 Hz, 1H), 7.15 (d] = 7.2 Hz, 1H), 7.03 6.97 (m, 2H), 6.86 (dd}= 11.2, 7.3 Hz, 1H), 5.62
(s, 1H), 5.03 (ddJ = 12.4, 5.5 Hz, 1H), 4.45 (s, 2H), 4.34 (s, 2H), 3.8081 (m, 2H), 3.70 (s,
2H), 3.60 (s, 2H), 2.90 2.62 (m, 3H), 2.54 (bs, 3H), 2.24 Jt= 7.3 Hz, 2H), 2.13 2.03 (m,
1H), 1.97i 1.87 (m, 2H), 1.82 1.71 (m, 2H), 1.71 1.60 (m, 4H), 1.43 (1) = 4.9, 3.7 Hz,
6H), 1.36i 1.27 (m, 1H), 0.93 (s, 6H)°C NMR (101 MHz,DMSO-ds) U 4,172.3, 17@,
169.4, 167.8, 167.2, 163.6, 162.0, 158.5, 157.8, 156.19,14801, 136.8, 135, 1287, 1264,
1261, 126.0,1177,110.9, 1091, 54.3,53.1, 49.4,910, 44.1, 42.4, 42.2, 38.35.7, 5.0, 31.4,
289, 285, 26.4, 255, 22.6. LRMS (ESI} m/z 988.56 [M + H], (calcd forCsgH79F2N120s",
988.50.
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Preparation of N(3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-2-
o0xo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)methyl)benzyp-((2-(2,6-
dioxopiperidin-3-yl)-1-oxoisoindolin-4-yl)Jamino)nonanamide (16)
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Compound 16 was preparedaccording to Generaprocedure 3 (COMU) using the
corresponding amine (25 mg, 0.04 mmol) and carboxylic acid (17 mg, 0.04 mmol). The reaction
mixture was concentrateid vacuoand the crude product was purified using flash column
chromatography (Si©® EtOAc/MeOH = from 90 : 10 to 80 : 20) providing 25 ofghe desired
product (626 yield). *H NMR (400 MHz, DMSQds) 1111.01 (s, 1H), 8.35 (4 = 6.0 Hz, 1H),

8.18 (s, 1H), 7.98 (s, 1H), 7.317.20 (m, 3H), 7.20 7.12 (m, 3H), 7.08 (d] = 7.5 Hz, 1H),

6.971 6.86 (m, 2H), 6.71d,J = 8.0 Hz, 1H), 5.69 (s, 1H), 5.60 Jt= 5.6 Hz, 1H), 5.10 (dd]

= 13.3, 5.1 Hz, 1H), 4.41 (d,= 6.2 Hz, 2H), 4.28 4.09 (m, 4H), 3.83 (d] = 13.3 Hz, 2H),

3.58 (s, 2H), 3.47 3.37 (m, 4H), 3.25 (s, 2H), 3.09 (@~ 6.6 Hz, 2H), 2.92 (ddd} = 18.1,

13.5, 5.4 Hz, 1H), 2.6V 2.57 (m, 1H), 2.40 2.22 (m, 4H), 2.11 (t) = 7.4 Hz, 2H), 2.06

1.97 (m, 1H), 1.81 1.72 (m, 2H), 1.69 1.60 (m, 1H), 1.60 1.44 (m, 4H), 1.38 1.20 (m,
14H), 0.87 (s, 6H)*3C NMR (101 MHz, DMSQdg) 1i172.9, 172.1172.0,171.3, 168.9, 166.5,
163.2,161.6, 157.456.2,143.8, 139.8, 132.0, 129.2, 128.1, 126.5, 126.0, 125.5, 125.5, 111.7,
109.8,106.3,69.8,628, 59.8, 54.754.2,52.8, 52.6, 51.5, 49.0, 45.8, 43.6, 42.7, 41.9, 38.1,
35.3, 34.6, 31.2, 28.9, 28.8, 28.7, 28.5, 28.1, 26.7, 25.3, 22.8, 21.1, 20.8, RM3..(ESI)

m/z 1016.566 [M + Hj, (calcd forCseH72F2N110s5", 1016.568.
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Preparation of N(3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-2-
0xo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)methyl)benzyhl1-((2-(2,6-
dioxopiperidin-3-yl)-1-oxoisoindolin-4-yl)Jamino)undecanamide (17)
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Compound 17 was preparedaccording to Generaprocedure 3 (COMU) using the
corresponding amine (18.6 mg, 0.04 mmol) and carboxylic acid (26 mg, 0.04 mmol). The
reaction mixture was concentratedvacuoand the crude product was purified using flash
column chromatography (S¥2DCM/MeOH = from 90 : 10 to 80 : 20) providing 32 mithe
desiredproduct (736 yield). '*H NMR (400 MHz, MeODd,) Ui 8.06 (s, 1H), 7.47 7.38 (m,
1H), 7.33i 7.25 (m, 3H), 7.22 (d] = 7.8 Hz, 1H), 7.17 (d] = 7.5 Hz, 1H), 7.03 (d] = 7.5 Hz,
1H), 6.98 (ddJ =11.4, 7.2 Hz, 1H), 6.79 (d,= 8.0 Hz, 1H), 5.69 (s, 1H), 5.13 (dtiz 13.3,
5.1 Hz, 1H), 4.48 (s, 2H), 4.34 (s, 2H), 4i30.26 (m, 3H), 3.94 3.86 (m, 2H), 3.76 (s, 2H),
3.72 (t,J= 6.7 Hz, 1H), 3.64 (s, 1H), 3.57 (di 10.8, 8.1 Hz, 2H), 3.493.43 (m, 1H), 3.41
(s, 2H), 3.26 3.16 (m, 6H), 2.96 2.84 (m, 1H), 2.81 2.73 (m, 1H), 2.46 (qdl = 131, 4.7
Hz, 1H), 2.23 2.14 (m, 3H), 1.97 1.89 (m, 2H), 1.78 (m, 2H), 1.901.57 (m, 6H), 1.39
1.36 (m, 14H), 1.05 (s, 5H}*C NMR (101 MHz, MeODBds) U 1762, 1747, 1725, 1724,
169.8, 162.6160.9,145.2, 142.5, 148, 140.1,133.0, 130.6, 129, 128.0, 127.5, 127.3, 127.
121.3,1138,1118,110.3, 107.655.8, 544, 536, 53.3, 50.0, 4B, 46.0, 44.4, 439, 438, 419,
371, 365, 357, 32.4, 3®, 306, 30.5, 30.3, 30.2, 3D.287, 282, 27.0, 24.2, 18.7, 13,132
LRMS (ESI)Y m/z 1044.600 [M + H, (calcd forCsgH7éF2N110*, 1044.600.
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Preparation of N-(3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-2-
0xo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)methyl)benzyiB-(4-(((2-(2,6-
dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)amino)methyl}1H-1,2,3triazol-1-
yl)propenamde (18)

Compound 18 was preparedaccording to General procedure 3 (COMU) using the
corresponding amine (48.5 mg, 0.07 mmol) and carboxylic acid (40 mg, 0.07 niinel).
reaction mixture wasoncentratedn vacuoand the crude product was purified using flash
column chromatography (S#¥2DCM/MeOH = from 90 : 10 to 80 : 2@yoviding 26 mg of the
desired product (34% yielddH NMR (600 MHz, MeODds) 11 7.9 (s, 1H), 7.8 (s, 1H), 7.4
(dd,J=8.5, 7.1 Hz, 1H), 7£&i 7.14 (m, 4H), 7.®1 6.98(m, 3H), 688 (dd,J= 11.2, 7.2 Hz,
1H), 5.6L (s, 1H), 5.3 (dd,J = 12.8, 5.5 Hz, 1H), 4%(t, J = 6.4 Hz, 2H), 4.6 (s, 2H), 4.2

(s, 2H), 4.4 (s, 2H), 3.81 3.78(m, 2H), 3.1 (s, 2H), 368 (s, 2H), 3.8 (s, 2H), 2.8 (t, I =

6.4 Hz, 2H), 2.B1 2.66 (m, 2H), 2.6 1 258 (m, 4H), 2.D7 205(m, 1H), 1.27 1.87 (m,
2H), 1781 1.71 (m, 2H), 1.4 (t, J= 5.7 Hz, 4H), 1.37 1.28(m, 6H), 0.% (s, 6H).*C NMR
(151 MHz, MeODds) G 1747, 171.9, 171.6, 170.5, 173).169.2, 164.4, 168, 159.9, 158.3,
1531, 1515, 147.4, 1464, 140.8, 140.4, 140, 137.2, 133, 129.7, 127.1, 127, 1246, 1202,
120.0, 118.3, 112.5, 1M9.1074, 1072, 71.5, 616, 56.0, 55.1, 54, 537, 50.4, 50.2, 47.6,
45.7, 43.9, 41.7, 38.8, 38.77.8, 35.7, 331, 32.2, 31.8, 3@, 29.0, 238, 145. LRMS (ESI)
m/z1028.509M + H]", (calcd forCssHe1F2N1406", 1028.159.
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Preparation of N-(3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-2-
0xo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)methyl)benzyhp-(4-(((2-(2,6-
dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)amino)methyl}1H-1,2,3triazol-1-
yl)nonanamide (19)
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Compound 19 was preparedaccording to Generaprocedure 3 (COMU) using the
corresponding amine (18.2 mg, 0.03 mmol) and carboxylic acid (15 mg, 0.03 mmol). The
reaction mixture was concentratedvacuoand the crude product was purified using flash
column chromatography (S#¥ODCM/MeOH = from 90 : 10 to 80 : 20) providing 10 rog
desiredproduct (3% yield). *H NMR (500 MHz, CDCJ) 11 10.24 (bs, 1H), 8.16 (s, 1H), 7.51
i 7.41 (m, 2H), 7.30 7.26 (m, 1H), 7.20 (s, 1H), 7.17 {t= 7.4 Hz, 2H), 7.11 (d) = 7.1 Hz,
1H), 6.98 (dJ = 8.5 Hz, 1H), 6.81s, 1H), 6.67 (tJ = 6.0 Hz, 1H), 6.58 (ddl = 10.9, 7.0 Hz,
1H), 6.03 (tJ = 6.0 Hz, 1H), 5.37 (s, 1H), 4.89 (db= 12.2, 5.4 Hz, 1H), 4.62 (d,= 5.9 Hz,
2H), 4.47i 4.35 (m, 3H), 4.31 () = 6.9, 2.4 Hz, 2H), 3.71 (s, 2H), 3.7(®.62 (m, 2H), 3.54
i 3.45 (m, 2H), 3.28 (s, 2H), 2.902.69 (m, 3H), 2.56 (bs, 2H), 2.12 Jt= 7.1, 6.5 Hz, 2H),
1.917 1.81 (m, 4H), 1.79 1.71 (m, 3H), 1.57 (1) = 7.8, 7.1 Hz, 2H), 1.50 1.43 (m, 2H),
1.26 (m, 16H), 0.94 (s, 6H)*C NMR (126 MHz, CDGJ) 1 173.2, 171.9, 168, 1696, 1678,
162.8,1625, 157.2, 156.6, 1K0, 1501, 1463, 1452, 1394, 1387, 1364, 132.5, 129.1, 128,
1263, 126.0, 1218,118.9,117.3, 112.4, 110.9, 1(5.1056, 811, 56.3, 536, 53.0, 505, 491,
457, 434, 406, 389, 367, 35.1, 321, 31.6, 301, 299, 28.9, 28, 28.5, 28.3, 2@, 25.6, 3.0,
228, 143. LRMS (ESI} m/z 1111.581 [M + Hj, (calcd forCsgH73F2N1406", 1111.580).

51



Preparation of N-(3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl) 2-
0xo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)methyl)benzyhl 1-(4-(((2-
(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin4-yl)amino)methyl}1H-1,2,3triazol-1-
yl)undecaramide (20)
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Compound 20 was preparedaccording to Generaprocedure 3 (COMU) using the
corresponding amine (17 mg, 0.03 mmol) and carboxylic acid (15 mg, 0.03 mmol). The reaction
mixture was concentrateid vacuoand the crude product was purified using flash column
chromatography (Si© DCM/MeOH = from 90 : 10 to 80 : 20) providing 12 rofdesired
product (3% yield). *H NMR (400 MHz, CDCJ) Ui 10.08 (bs, 1H), 8.16 (s, 1H), 7.507.43
(m, 2H), 7.21 (s, 1H), 7.17 (§,= 7.3 Hz, 2H), 7.10 (d) = 7.2 Hz, 1H), 6.97 (d) = 8.5 Hz,
1H), 6.83 (s, 1H), 6.68 (8 = 5.9 Hz, 1H), 6.58 (dd] = 10.9, 7.1 Hz, 1H), 6.07 (s, 1H), 5.93
(bs, 1H), 5.40 5.32 (m, 2H), 4.90 (dd] = 11.9, 5.3 Hz, 1H), 4.62 (d,= 5.9 Hz, 2H), 4.42
(m, 3H), 4.31 (tJ = 7.0 Hz, 2H), 3.71 (s, 2H), 3.673.62 (m, 2H), 3.59 3.45 (m, 4H), 3.27
(s, 2H), 2.9G' 2.69 (m, 3H), 2.48 (bs, 2H), 2.182.13 (m, 2H), 2.05 1.97 (m, 2H), 1.93
1.83 (m, 4H), 1.80 1.71 (m, 2H), 1.65 1.55 (m, 4H), 1.44 1.39 (m, 4H), 1.28 1.25 (m,
12H), 0.92 (s, 6H)**C NMR (101 MHz, CDQJ) 1 173.3, 171.9, 168, 1694, 167.9, 167.7,
1625, 1463, 139.4, 138.7, 136.3, 132.5, 129.1, 6263, 126.0, 1217, 1173, 112.4, 110.9,
56.4, 536, 53.0, 506, 49.7, 491, 457, 434, 406, 389, 384, 36.7, 35.1, 32, 31.6, 3@, 299,
295, 292, 29.1, 291, 288, 28.4, 274, 26.3, 258, 22.9, 22.8, 18. LRMS (ESI) m/z 1139.608
[M + H]", (calcd forCsiH77F2N1406", 1139.610.
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Preparation of 4((4-(4-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-
2-0x0-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)methyl)piperidin1-yl)-4-
oxobutyl)amino}2-(2,6-dioxopiperidin-3-yl)isoindoline-1,3-dione (22)

N

e %3

Compound 22 was preparedaccording to Generaprocedure 3 (COMU) using the

>N

corresponding amine (53 mg, 0.08 mmol) and carboxylic acid (30 mg, 0.08 mmol). The reaction
mixture was concentrateid vacuoand the crude product was purified using flash column
chromatography (Si§ DCM/MeOH = from % : 5 to 90 : 10), followed by a second flash
column chromatography (S¥JEtOAc/MeOH =from 90 : 10 to 80 : 20providing 32 mgof

the desiregroduct (4% yield). *H NMR (400 MHz, MeODd,) Ui 7.99 (s, 1H), 7.55 (dd} =

8.6, 7.1 Hz, 1H), 7.18 (dd,= 12.9, 6.6Hz, 1H), 7.10 (d,) = 8.6 Hz, 1H), 7.03 (d] = 7.1 Hz,
1H), 6.88 (dd,J = 11.2, 7.3 Hz, 1H), 5.66 (s, 1H), 5.05 (dd; 12.4, 5.4 Hz, 1H), 4.53 (d,=
13.1 Hz, 1H), 3.97 3.90 (m, 3H), 3.72 (s, 2H), 3.60 (s, 2H), 3i43.35 (m, 6H), 3.1% 3.08

(m, 2H), 3.03 (tJ = 12.8 Hz, 1H), 2.91 2.79 (m, 1H), 2.78 2.67 (m, 2H), 2.63 2.43 (m,
7H), 2.147 2.06 (m, 1H), 2.02 1.91 (m, 4H), 1.88 1.72 (m, 5H), 1.43 (t) = 5.6 Hz, 4H),
1.15i 1.01 (m, 2H), 0.93 (s, 6H)C NMR (101 MHz, MeODBd,) i1747, 1731, 171.7, 170.7,
1703, 1693, 1648, 163.4, 158.3, 148, 1373, 134.0, 1201, 1199, 118.1, 111.9, 112, 107 .4,
107.1, 56, 553, 54.6, 53.7, 50.5, 50.2, 8746.9, 43.0, 42.8, 48,.39.0, 37.4, 39, 32.2, 316,
312, 31.0, 30.8, 29, 25.9, 23.8.LRMS (ESI} m/z 938.492 [M + H], (calcd for
Ca9He2F2N1106", 938.484.
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Preparation of 4-((6-(4-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-
2-0x0-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)methyl)piperidin1-yl)-6-
oxohexyl)amino)2-(2,6-dioxopiperidin-3-yl)isoindoline-1,3-dione (24)

ol

S CALACUSN

5 4

F o

o P

Compound 24 was preparedaccording to Generaprocedure 3 (COMU) using the
corresponding amine (26 mg, 0.042 mmol) and carboxylic acid (17 mg, 0.042 mmol). The
reaction mixture was concentratedvacuoand the crude product was purified using flash
column chromatography (S¥OEtOAc/MeOH = 2 0.6) providing 32 m@f the desiregroduct
(79% yield). *H NMR (400 MHz, MeODd4) 1i 7.99 (s, 1H), 754 (dd,J = 8.5, 7.1 Hz, 1H), 22
(dd,J=12.9, 6.7 Hz, 1H)7.02(d, J = 8.5 Hz, 1H), @2 (dd,J = 11.3, 7.2 Hz, 1H), B8 (s,
1H), 5.02 (dd,J = 13.1, 6.0 Hz, 1H), 82 (d,J = 13.3 Hz, 1H), @87 3.86 (m, 3H), 3847 i
3.78(bs, 2H), 374 (s, 2H), 34271 3.38 (m, 4H), 334 (d,J = 5.6 Hz, 2H), 2171 3.13 (m, 2H),
3.05 (t,J=12.4 Hz, 1H), B1i 2.70(m, 6H), 2631 25744 (m, 1H), 2447 2.38(m, 2H), 211
i 206(m, 1H), 1.87 1.95(m, 2H), 1841 1.78(m, 5H), 1717 1.62(m, 5H), 152i 1.49(m,
6H), 1207 1.06 (m, 2H), 097 (s, 6H).*C NMR (101 MHz, MeODBds) ti 1747, 173.7, 17T,
170.8,170.1, 169, 1648, 1634, 1605, 1583, 1581, 151.0, 1483, 1373, 133.9, 122, 118.0,
1118, 111.0, 104, 1071, 56.0, 54.8, 54, 53.6, 50.4, 5@, 473, 471, 432, 43.0, 41.7, 383,
37.5, 35.8,8.0,32.2, 31.7, 30.8, 30.09D, 276, 264, 23.8.LRMS (ESI) m/z 966.545 [M +
H]*, (calcd forCsiHesF2N1106", 966.45).

Preparation of 4((8-(4-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluoro phenyl)}
2-0x0-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)methyl)piperidinl-yl)-8-
oxooctyl)amino)2-(2,6-dioxopiperidin-3-yl)isoindoline-1,3-dione (25)

N/§N
|
6] H NMN
T H 0
N._o
N NH
F
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54



Compound 25 was preparedaccording to Generaprocedure 3 (COMU) using the
corresponding amine (50 mg, 0.08 mmol) and carboxylic acid (33 mg, 0.08 mmol). The reaction
mixture was concentrateid vacuoand the crude product was purified using flash column
chromatography (Si EtOAc/MeOH = from 85 : 15 to 80 : 20) providing 25 ofghe desired
product (3% yield). *H NMR (400 MHz, MeODds) i 7.99 (s, 1H), 7.53 (dd= 8.6, 7.1 Hz,

1H), 7.18 (ddJ = 13.0, 6.6 Hz, 1H), 7.03 (d,= 8.6 Hz, 1H), 7.01 (d) = 7.1 Hz, 1H), 6.88

(dd,J = 11.2, 7.2 Hz, 1H)5.68 (s, 1H), 5.04 (dd,= 12.5, 5.5 Hz, 1H), 4.53 (d,= 13.2 Hz,

1H), 4.02i 3.85 (m, 3H), 3.72 (s, 2H), 3.63 (m, 2H), 3.39 (m, 4H), 3.1 &6.4 Hz, 2H),

3.05 (t,J=12.8 Hz, 1H), 2.85 (ddd,= 17.6, 14.2, 5.0 Hz, 1H), 2.76 (m, 1H), 2i72.68 (m,

1H), 2.58 (m, 5H), 2.38 (td,= 7.4, 4.9 Hz, 2H), 2.10 (dtd,= 12.9, 4.9, 2.3 Hz, 1H), 1.98 (m,

2H), 1.81 (m, 6H), 1.67 (] = 6.8 Hz, 2H), 1.60 (1) = 7.1 Hz, 2H), 1.44 (t) = 5.7 Hz, 6H),

1.38 (m, 5H), 1.32 1.28 (m, 2H), 0.94 (s, 6HYC NMR (101 MHz, MeODd,) 1i174.7, 174.0,
171.7,170.8,170.3, 169.3, 164.8, 163.4, 158.3, 148(80,137.3, 133.9119.9,118.0, 111.7,
111.0, 107.4, 107.1, 56.2, 55.2, 54.6, 53.7, 50.5, 50.2, 47.3, 47.1, 43.4, 43.0, 41.7, 38.9, 37.6,
35.9, 34.1, 32.2, 31.7, 30.9, 30.2, 30.2, 30.1, 29.1, 27.8, 26.5| R (ESI} m/z 994.549

[M + H]*, (calcd forCssH7oF2N110s", 994.550).

Preparation of N(3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl) 2-
oxo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)4-(2-aminoethyl)piperaziny-((2-
(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)amino)butanamide (29)

H
NN~
0k
=
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fo) N
EJNH 0
F N\/&o HN

';C[F 29 o

Compound®9was preparedccording to Genergrocedure 3 (HATU) using the corresponding

amine (74 mg, 0.11 mmol) and carboxylic acid (40 mg, 0.11 mmol). The reaction mixture was
concentratedh vacuoand the crude product was purified using flash column chromatography
(SiOz; EtOAc/MeOH = 90 : 10) providing 61 maf the desiregroduct (59% yield)*H NMR

(500 MHz, MeODds) i 8. 57 (s, 1H), J884 32HzslH), 72Pi(dd, 7. 57
=12.9, 6.7 Hz, 1H), 7.12 (d,= 8.5, 1H), 7.06 (dJ = 7.0, 1H), 6.92 (dd] =11.1, 7.3 Hz, 1H),
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5.73 (s, 1H), 5.07 (dd,=12.5, 5.4 Hz, 1H), 3.96 (M, 2H), 3.76 (s, 2H), 3.71 (s, 2H)-3.68

(m, 4H), 3.503.37 (m, 9H), 2.92.61 (m, 8H), 2.59 () = 6.2, 2H), 2.53 (t) = 6.8, 1H), 2.48

(m, 4H), 2.12 (m, 1H), 1.99 (m, 4H), 1.84 (m, 2H), 1.49&,5.6, 4H), 1.21 (s, 3H), 0.97 (s,
6H).13C NMR (101 MHz, MeODBd,) 1173.2, 171.8, 170.2, 169.3, 168.8, 167.8, 163.0, 162.1,
158.9, 156.8, 156.5, 152.1, 149.7, 148.5, 146.7, 138.9, 138.8, 135.8, 132.5, 118.7, 118.5, 116.7,
110.5, 109.8, 106.0, 105.7, 83, 56.2, 54.7, 53.7, 53.1, 52.7, 52.3, 52.3, 49.0, 48.8, 45.2, 41.3,
41.3, 40.3, 37.6, 37.3, 34.4, 30.8, 29.47, 27.6, 24.4, PRMIS (ESIy m/z953.584[M + H]",

(calcd forCagHsaF2N1206", 953.469.

Preparation of N-(3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)- 2-
oxo-1,4,9triazaspiro[5.5]undecarB-yl)pyrimidin-4-yl)4-(2-aminoethyl)piperazin)6-((2-
(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)amino)hexanamide (30)

H
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O N H
N~ K/NW@VN
N o 4
o
o N
NH 0
F N\/&O HN
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Compound30 was preparecccording to Generglrocedure 3 (HATU), the corresponding
amine (74 mg, 0.11 mmol) and carboxylic acid (42 mg, 0.11 mmol). The reaction mixture was
concentratedh vacuoand the crude product was purified using flash column chromatography
(SiOz; EtOAC/MeOH =90 : 10) providing 53 nuf desiredproduct (50% yield)*H NMR (500
MHz,MeODds) U 8.58 (s, 1H), 8. 02=82s7,3H4, H)),,7.207 . 92
(dd,J =12.9, 6.5 Hz, 1H), 7.06 (dd,=10.4, 8.7 Hz, 2H), 6.90 (dd,=11.1, 7.2 Hz, 1H), 5.74

(s, 1H), 5.6 (dd,J=12.4, 5.4 Hz, 1H), 3.97 (m, 2H), 3.75 (s, 2H), 3%¥564 (m, 6H), 3.428.36

(m, 8H), 2.912.67 (m, 3H), 2.60 (t) =6.1, 2H); 2.592.46 (m, 7H), 2.44 () =7.0, 2H), 2.12

(m, 1H), 2.01 (m, 2H), 1.84 (m, 2H), 1.70 (m, 4H), 21542 (m, 6H), 1.31 (s, 3H), 0.93 (s,

6H).°C NMR (101 MHz, MeOBd,) U 17 3. 2, 172. 5, 170. 2, 169.

158.8, 156.8, 156.4, 146.9, 138.6, 135.8, 132.5, 118.6, 118.4, 116.6, 110.3, 109.6, 105.9, 105.7,
78.0,56.2,54.7,53.8, 53.1, 52.9, 52.4,52.3, 49.1, 48.7, 45.4, 41.7, 41.3, 40.3, 37.6,87.6, 34
32.3, 30.8, 29.3, 28.5, 27.6, 26.1, 24.8, 2PRMS (ESI} m/z 981.584[M + H]*, (calcd for
Cs1HeeF2N1206", 980.520).
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Preparation of N(3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)2,5-difluorophenyl)- 2-
0x0-1,4,9triazaspiro[5.5]undecarB-yl)pyrimidin-4-yl)4-(2-aminoethyl)piperazim8-((2-
(2,6-dioxopiperidin3-yl)-1,3-dioxoisoindolin4-yl)amino)octanamide (31)
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Compound3lwas preparedccording to Genergrocedure 3 (HATU) using the corresponding
amine (74 mg, 0.11 mmol) and carboxylic acid (45 mg, 0.11 mmol). The reaction mixture was
concentratedh vacuoand the crude product was purified using flash column chromatography
(SiOz; EtOAC/MeOH =90 : 10) providing 73 nuf desiredproduct (66% yield)*H NMR (500

MHz, DMSO-ds) U 8.56 (s, 1H), 8.03 (s, 1H), 7.56 (dbk 8.3, 7.0 Hz, 1) 7.27 (ddJ =12.6,

6.4 Hz, 1H), 7.05 (dd] = 8.5, 6.3 Hz, 2H), 6.95 (dd,=11.1, 7.2 Hz, 1H), 5.74 (s, 1H), 5.07
(dd,J=12.6, 5.5 Hz, 1H), 3.95 (m, 2H), 3.90 (s, 2H), 3.77 (s, 2H)-3.36 (m, 4H), 3.5¢8.39

(m, 8H), 2.892.71 (m, 6H), 2.66 (s, 1H), 2.63 &= 6.2, 2H), 2.53 (m, 4H), 2.40 @,= 7.4,

1H), 2.13 (m, 1H), 2.00 (m, 2H), 1.85 (m, 2H), 1.70 (m, 2H), 1.62 (m, 2H), 1.535(§.3,

4H), 1.501.37 (m, 9H), 1.31 (s, 6H), 1.01 (6 %C NMR (125 MHz, DMSQds) 11 173.2,
172.7,170.2,169.4, 168.7, 167.9, 163.0, 162.1, 158.8, 156.8, 156.5, 151.8, 146.9, 135.8, 132.5,
119.0, 116.6, 110.3, 109.6, 106.0, 105.8, 56.5, 54.6, 53.3, 53.1, 52.9, 52.4, 52.2, 48.9, 48.8,
45.4,41.9,41.2,40.2,39.0, 37.6, 36.7, 34.4, IR, 29.3, 28.7, 27.5, 26.3, 25.0, 22RMS

(ESI): m/z1009.712M + H]*, (calcd forCssH71F2N1206", 1009.559.
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Preparation ofN-(3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)2,5-difluorophenyl)- 2-
oxo0-1,4,9triazaspiro[5.5]undecarB-yl)pyrimidin-4-yl)4-(2-aminoethyl)piperazin)4(5-
bromopyrimidin-2-yl)piperazine4-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-

yl)amino)butanamide 83)

N H\/\N/\\
L LN~"SN
T

Compound3was preparedccordingo General procedu®(HATU) using the corresponding
deprotectedmine 81 mg, 004 mmol) and carboxylic acidld4 mg, 004 mmol). The reaction
mixture was concentrateid vacuoand the crude product was purified using flash column
chromatographySiOy; EtOAc/MeOH = 90 : 10) providing3 mg ofthedesired products3%
yield). 'H NMR (400 MHz, CDG}) i 8 . 1 3 7.833.47(nmB2H), 7.09 (dJ= 7.0 Hz, 1H),
6.99 (d,J=8.5Hz, 1H, 6.61 (ddJ=11.3, 7.1 Hz, 1} 6.47 (s, 1H), 6.32 (1 = 5.6 Hz, 1H),
5.51 (s1H),4.90 (ddJ=12.2, 5.5 Hz, 1H), 3.95 (&H), 3.823.61 (m, 9H), 3.58.49 (m, 2H),
3.46:3.32 (m, 4H)3.11 (m, 3H), 2.98.93 (m, 4H), 2.82.68 (m, 6H)2.49 (t,J=6.6 Hz, 1H),
2.391.89 (m,18H), 1.881.77 (m, 3H), 1.68 (s, 4H),.01 (s, 6H)**C NMR (176 MHzDMSO-
ds) 01728, 170.4, 1702, 170.1 163.8, 1673, 166.4, 166.5163.2, 1575, 157.3,155.9, 151.2,
1470, 1464, 1380, 136.3, 1322, 117.8, 117.3, 1104, 1091, 1065, 59.8,54.9, 54.854.1, 53.0,
528,527,525,492,49.1,486,485, 448, 416, 411, 400, 38.3, 34.6, 31.0, 29.4, 290, 28.1,
242, 221. LRMS (ESIy m/z1115.654M + H]*, (calcd forCs7H73FaN1606", 1115.582.
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Preparation of N-(3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-2-
o0xo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)methyl)benzyi-((2-(1-
methyl2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin4-yl)amino)butanamide (mel4)

Compoundme-14 was preparedaccording to Generaprocedure 3 (COMU) using the
corresponding amine (56 mg, 0.09 mmol) and carboxylic acid (40 mg, 0.1 mmol). The reaction
mixture was concentrateid vacuoand the crude product was purified using flash column
chromatography (Si& EtOAc/MeOH = 90 : 10) providing 43 mgf desiredproduct (41%
yield)."H NMR (400 MHz, MeODBd4) 1i7.98 (s, 1H), 7.49 (dd,= 8.6, 7.1 Hz, 1H), 7.307.13

(m, 6H), 7.03 6.96 (m, 2H), 6.90 (ddl = 11.3, 7.2 Hz, 1H), 5.61 (s, 1H), 5.06 (dd; 12.8,

5.4 Hz, 1H), 4.45 (s, 2H), 34 (s, 2H), 3.86 3.79 (m, 4H), 3.72 (s, 2H), 3.393.35 (m, 4H),

3.11 (s, 3H), 2.86 (dd,= 7.1, 3.7 Hz, 2H), 2.76 (bs, 4H), 2.¥2.60 (m, 1H), 2.33 ({}=7.2

Hz, 2H), 2.10i 2.03 (m, 1H), 1.97 1.86 (m, 5H), 1.79 1.69 (m, 2H), 1.50 (d] = 7.2 Hz,

5H), 0.97 (s, 6H)**C NMR (101 MHz, MeOBRds) 1i 175.1, 173.7, 171.4, 170.7, 170.1, 169.3,
164.5, 163.4, 163.0, 158.3, 148.1, 140.6, 137.3, 133.9, 129.8, 127.4, 127.1, 127.1, 119.9, 118.0,
111.9, 111.1, 107.2, 54.6, 53.6, 50.8, 50.4, 49.6, 49.5, 49.4, 49.3, 49.2, 49.1, 49.0, 48.9, 48.8,
48.6, 48.4, 44,042.8, 41.7, 38.3, 35.7, 34.1, 32.5, 30.8, 29.0, 27.3, 26.4,2BNIS (ESI)
m/z974.485M + H]", (calcdfor CsoHe2F2N1106", 974.485.

Preparation of 4-((6-(4-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-
2-0x0-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)methyl)piperidin1-yl)-6-
oxohexyl)amino)2-(1-methyt2,6-dioxopiperidin-3-yl)isoindoline-1,3-dione (me24)
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Compoundme-24 was preparedaccording to Generaprocedure 3 (COMU) using the
corresponding amine (25 mg, 0.040 mmol) and carboxylic acid (17 mg, 0.04 mmol). The
reaction mixture was concentratedvacuoand the crude product was purified using flash
column chromatography (S¥YDCM/MeOH = from 100:5 to 100:10) providing 6 naj
desiredproduct (15% yield)!H NMR (400 MHz,CDCGY) U 8. 14 (3s7.8HYH), 7.
1H), 7.17i 7.13 (m, 1H), 7.07 (d] = 7.1 Hz, 1H), 6.87 (d] = 8.5 Hz, 1H), 6.59 (dd] = 10.9,
7.0 Hz, 1H), 6.38 (s, 1H), 6.236.21 (m, 1H), 5.44 (s, 1H), 4.934.89 (m, 1H), 4.66 (d] =
13.3 Hz, 1H), 3.88 (d] = 13.0 Hz, 1H), 3.76 3.51 (m, 4H), 3.31 3.13 (m,6H), 3.04i 2.95
(m, 2H), 2.78i 2.73 (m, 2H), 2.55 2.42 (m, 4H), 2.34 (1= 7.5 Hz, 2H), 2.09 2.07 (m, 1H),
2.01i 1.92 (m, 2H), 1.87 1.77 (m, 4H), 1.72 1.62 (m, 4H), 1.50 1.39 (m, 6H), 1.18 1.10
(m, 2H), 0.92 (s, 6H), 0.860.77 (m, 2H)**C NMR (101 MHz,CDG)) U 171. 4, 171,
169.2,167.9, 167.8, 163.3, 163.1, 162.5, 157.9, 147.1, 136.3, 132.7, 118.8, 116.7, 111.5, 110.1,
105.9, 56.6, 54.7, 53.6, 53.1, 49.8, 49.8, 47.1, 45.6, 42.6, 41.7, 40.4, 38.4, 36.6, 35.5, 33.2, 32.1,
30.8, 29.9, 29.8, 29.3, 2827.4, 26.9, 25.1, 22.BRMS (ESI} m/z980.531M + H]*, (calcd

for CsoHesF2N1106", 980.532.

Preparation of N(3-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl) 2-
o0xo-1,4,9triazaspiro[5.5]undecarB-yl)pyrimidin-4-yl)4-(2-aminoethyl)piperaziny(2-(2,6-
dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)dione (32)
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Compound32 was prepare@ccording toGeneral procedure 1 usimgpmpounds$7 (86 mg,

0.22 mmol),39 (75 mg, 0.15 mmol) andIPEA (0.6 mmol) The reaction mixture was
concentratedh vacuoand the crude product was purified using flash column chromatography
(SiOz; EtOAc/MeOH = 90 : 10) providing 57 mg of the desired product (44% yitHdNMR

(400 MHz, CDC$¥) 4 8.17 (s, 1H)7.5 (t,J= 7.7 Hz, 1H), 7.38 (d] = 7.0 Hz, 1H), 7.21 7.09

(m, 4H), 6.96 (s, 1H), 6.58 (dd,=10.7, 7.3 Hz, 1H), 5.55 (s, 1H), 5.45 (s, 1H), 4.95 (m, 1H),
3.72 (m,4H), 3.64 (m, 2H), 3.52 (m, 2H), 3.34 (m, 6H), 3.28 (m, 2H), 2%b (m, 9H), 2.45

(s, 4H), 2.09 (m, 1H), 1.89 (m, 4H), 1.41 (s, 4H), 0.91 (s,'6EINMR (101 MHz, CDGJ) U
171.4,168.7, 167.9, 167.3, 166.7, 163.0, 162.4, 158.5, 157.7, 156.1, 152.1, 150.2, 149.7, 138.0,
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135.6, 134.1, 123.3, 118.8, 118.6, 117.4, 115.7, 105.7, 105.4, 80.7, 56.5, 56.3, 54.3, 53.4, 52.9,
52.7,50.9, 49.6, 40.1, 38.0, 35.3, 31.4, 28.2, 2RMS (ESI} m/z868.554 [M + H]", (calcd
for CasHssF2N110s", 868.439).

Preparation of 5((4-(4-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methy)-2,5-difluorophenyl)-
2-0x0-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)methyl)piperidinl-yl)-4-
oxobutyl)amino}2-(2,6-dioxopiperidin-3-yl)isoindoline-1,3-dione (23)
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&K
N 23 HN

SRS

The reaction sequence started with General procedure 6 uflung&thalidomide (813 mg,
2.95 mmol) and the corresponditeyt-butyl ester (469 mg, 2.95 mmol). The volatiles were
then removedh vacuoand the crude product was used in the next synthetic step without further
purification. To a stirred solution of thert-butyl ester (1 eq) in DCM (0.5 M) was added TFA
(10 eq). The resulting reaction mixture was stirred at rt until full completion. The free carboxylic
acid was used in the next step withfurther purification. (Monitored by TLC). Compoui28
was prepare@dccording to Genergrocedure 3 (COMU) using the corresponding amine (79
mg, 0.125 mmol) and carboxylic acid (44 mg, 0.125 mmol). The reaction mixture was
concentrated vacuoand the crude product was purified using flash column chromatography
(SiOz; DCM/MeOH = 2: 0.1 to 2: 0.2), followed bya second flash column chromatography
(SiOy; EtOAC/MeOH = 2: 0.4) providing 7 mgdf the desiregproduct (0.2%yield after three
steps)H NMR (400 MHz, MeODd,) G 7.9 1 7.96 (bs, 1H), 7.56 (dJ = 8.4 Hz, 1H), 7.21
(dd,J=12.9, 6.6 Hz, 1H), 6.98 (d,= 2.2 Hz, 1H), 6.91 (dd] = 11.3, 7.2 Hz, 1H), 6.86 (dd,
= 8.4, 2.2 Hz, 1H), 5.67 (s, 1H), 5.03 (dds 12.8, 5.5 Hz, 1H), 4.60 (s, 4H), 4.54 {d; 13.7
Hz, 1H), 3.97 3.90 (m, 4H), 3.74 3.72 (m, 4H), 3.48 3.43 (m, 4H)3.307 3.26 (m, 1H),
3.151 3.12 (m, 2H), 3.06 3.01 (m, 1H), 2.88 2.80 (m, 2H), 2.7% 2.59 (m, 8H), 2.5% 2.46
(m, 2H), 2.08 (ddt) = 13.0, 5.6, 2.8 Hz, 1H), 2.001.91 (m,3H), 1.86i 1.79 (m 3H), 1.50i
1.46 (m, 4H), 1.14 1.06 (m, 2H), 0.96 (s, 6HC NMR (151 MHz, MeOBds) U 17 4. 7, 17
171.8,170.2, 169.6, 169.3, 164.9, 164.7, 163.2, 160.0, 158.4, 158.3, 156.1, 153.1, 151.8, 140.6,
136.0, 126.6, 120.2, 118.2, 116.8, 101@7.2, 106.7, 56.1, 55.0, 54.6, 53.6, 50.4, 50.3, 49.6,

61



47.3,46.9,43.4,43.0,41.7, 38.5, 37.5, 40.0, 35.8, 32.2, 31.6, 31.3, 30.8, 29.0, 2510k RES8.
(ESI). m/z 938.495 [M + HJ, (calcd forCagHes2F2N1106", 938.485.

Preparation of 4((2-(4-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-
2-0x0-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)Jamino)methyl)piperidinl-yl)-2-
oxoethyl)amino)2-(2,6-dioxopiperidin3-yl)isoindoline-1,3-dione (21)

N
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Compound21 was preparedccording to Genergdrocedure 6 with-fluoro-thalidomide (14
mg, 0.052 mmol, 1 eq) and the corresponding amine (40 mg, 0.052 mmol, 1 eq). The reaction
was stirred at 80°C for 24 hours, evaporated and the crude product was psitigdlash
column chromatograph{iO;; DCM/MeOH = from @ : 10to 87: 13), followed by a second
flash column chromatography (SIEtOAc/MeOH =from 90 : 10 to 80 : 2Qoroviding 23 mg
of the desiregroduct (48%yield). *H NMR (400 MHz, DMSQdg) U 11.09 (s, 1H), 8.17 (s,
1H), 7.98 (s, 1H), 7.60 (§ = 7.8 Hz, 1H), 7.19 7.08 (m, 3H), 7.06 (d] = 7.0 Hz, 1H), 6.93
(dd,J=11.5, 7.4 Hz, 1H), 6.78 (bs, 1H), 5.66 (s, 1H), 5.06 Jdd12.9, 5.4 Hz, 1H), 4.38 (d,
J=12.8 Hz, 1H), 4.16 (ddl = 9.5, 4.5 Hz, 1H), 3.86 (d,= 15.9 Hz, 3H), 3.59 (s, 2H), 3.43
(s, 2H), 3.26 (s, 3H), 3.183.08 (m, 2H), 3.00 () = 12.4 Hz, 1H), 2.95 2.83 (m, 1H), 2.69
i 2.56 (m, 2H), 2.34 (s, 4H), 2.081.97 (m, 1H), 1.85 1.60 (m, 9H), 1.22 1.08 (m, 5H),
1.077 0.96 (m, 2H), 0.87 (s, 6HY*C NMR (126 MHz, DMSQde) 11172.9, 170.1, 168.8, 167.4,
166.6, 166.0, 163.5, 158.0, 157.8, 157.3, 151.3, 149.4, 145.4, 136.2, 132.0, 118.5, 118.3, 116.2,
110.8, 109.5, 106.5, 106.5, 106.3, 106.3, 69.8, 54.7, 52.8, 52.7, 49.04%.8.,8.3.7, 41.6,

40.4,37.9, 35.735.5, 34.6, 31.0, 29.9, 29.3, 29.1, 29.0, 28.1, 22.2, 1RMS (ESI) m/z
910.454[M + H]", (calcd forCa7Hs7F2N1106", 910.453.
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Preparation of 4-(4-(4-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-
2-0x0-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)methyl)phenyl)piperazii-
yl)-2-(2,6-dioxopiperidin-3-yl)isoindoline-1,3-dione (34)

NN

N i O\%%O
F
'Ov 34
To a stirred solution of compounrt¥a (150 mg, 0.193 mmol) in DCM (1.9 mL) was added
TFA (0.147 mL, 1.9 mmol). The reaction mixture was stirred at rt for two hours. The volatiles
were removeth vacuoand compound?7was used in the next step without further purification.
The final compoun@4 was prepared using General procedure 6 usi{§7 mg, 0.086 mmol)
and 4fluoro thalidomide (0.024 g, 0.083 mmol). The crude product was purified was purified
using flash column chromatography (Si@CM/MeOH = from100 : 5 to 100 : 10) followed
by preparative TLC (EtOA®eOH 2 : 0.3) providing 5 mgf desiredproduct (0.01% vyield).
'HNMR (400 MHz,CDCd) U 8. 16 ( sJ=8.4 H)Hz, 1RA), 7648 (d,€ Wd3Hz,
1H), 7.271 7.25 (m, 1H), 7.22 (ddl = 8.4 Hz,2H), 6.96 (dJ= 8.7 Hz, 2H), 6.60 (dd} = 10.9,
7.0 Hz, 1H), 6.24 (s, 1H), 5.43 (s, 1K4)97 (ddJ = 12.4, 5.4 Hz, 1H)4.38 (d,J = 5.6 Hz, 2H),
3.74 (s, 2H), 3.69 3.63 (m, 2H), 3.60 3.55 (m, 2H), 3.53 3.49 (m, 3H), 3.39 (= 5.1 Hz,
3H), 2.91i 2.70 (m, 4H), 2.14 2.12 (m, 1H), 1.96 1.92 (m, 2H), 1.80 1.76 (m, 2H), 0.96
(s, 6H),0.89 0.83 (m5H). ®CNMR (151 MHz,CDG) 4 171.2, 168.4, 167
150.4, 150.2, 135.9, 134.3, 129.0, 128.5, 123.5, 117.9, 116.8, 116.2, 105.6, 81.0, 56.4, 53.6,

52.9, 51.2, 49.6, 49.3, 45.5, 41.1, 40.4, 37.2, 35.4, 32.1, 31.6, 29.9, 29.8, 29.5, 28.2, 27.4, 22.9,
14.3, 1.2LRMS (ESI) m/z 930.461 [M + H, (calcd forCsoHssF2N110s", 930.488.
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Preparation of 4(4-(2-(4-(((6-(4-(4-((4,4dimethylpiperidin1-yl)methyl}2,5
difluorophenyl)-2-oxo-1,4,9triazaspiro[5.5]undecard-yl)pyrimidin-4-
yl)amino)methyl)piperidinl-yl)-2-oxoethyl)piperazinl-yl)-2-(2,6-dioxopiperidin-3-
ylisoindoline-1,3-dione 35)
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Compound0 (61 mg, 0.09 mmol, 1 eq) anert-butyl piperazinel-carboxylate (25 mg, 0.135
mmol, 1.5 eq) were dissolved in 1 mL of DMSO. TEA (3 eq) was added to the mixture and the
reaction was stirred at 50°C overnight. The volatiles were then renrovaduoand the crude
product was used in the next synthetic step without further purification. To a stirred solution of
the Boeprotected amine (1 eq) in DCM (0.5 M) was added TFA (10 eq). The resulting reaction
mixture was stirred at rt until full completi. The free amin&1 was used in the next step
without further purification (Monitored by TLC). Compoud® was preparecccording to
Generabrocedure 6 usingl, 4-fluoro thalidomide (9 mg, 0.09 mmol, 1 eq) and DIPEA (3 eq).
The reaction mixture was stirred at 110 °C for 1 hour. The volatiles were then remasgedo
and the mixture was purified with flash column chromatography tv@&@{ DMC/MeOH =
90:10m, then EtOAc/MeOH = 2:1Affording 5 mg of desired product (5%teld after three
steps).!H NMR (400 MHz, MeODds) 7i88 (s, 1H), 7.66 (fJ = 7.8 Hz, 1H),7.43 (s, 1H),
7.37 (dJ= 7.2 Hz, 1H), 7.30 (d] = 8.4 Hz, 1H), 7.18 (ddl= 13.0, 6.6 Hz, 1H), 6.87 (dd~=
11.2, 7.2 Hz, 1H), 5.69 (s, 1H), 5.09 (dd; 12.5, 5.4 Hz, 1H), 45i 4.50(m, , 1H), 4.18 (d,
J=11.5 Hz, 1H), 3.91 3.88 (m, 2H), 3.71 (s, 2H), 3.60 (s, 2H), 3i43.33 (m, 8H), 3.21
3.17 (m, 3H), 3.07 (1) = 12.6 Hz, 1H), 2.91 2.63 (m, 8H), 2.57 2.47 (m, 4H), 2.13 2.09
(m, 1H), 1.97 1.76 (m, 7H), 217 1.11 (m, 2H) 0.93 (s, 6H)*C NMR (126 MHz, MeOD
ds) 114.6,171.6,170.2, 169.9, 168.9, 168.0, 164.9, 163.4, 160.1, 158.3, 158.2, 153.3, 151.5,
136.9, 135.5, 130.9, 130.2, 130.2919, 124.7, 120.2, 119.9, 118.8, 116.3, 107.4, 107.2, 61.7,
56.1, 55.1, 54.6, 54.2, 53.7, 51.9, 50.5, 47.2, 47.0, 43.3, 41.7, 38.7, 37.7, 36.5, 35.8, 33.1, 32.2,
31.8, 30.9, 30.8, 30.3, 29.0, 23.7, 14RMS (ESI} m/z 979.512 [M + H], (calcd for
Cs1HesF2N1206", 979.51).
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Preparation of 9(4-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-2-
oxo-1,4,9triazaspiro[5.5]undecarB-yl)pyrimidin-4-yl)amino)methyl}1H-1,2,3triazol-1-
yl)-N-(2-(2,6-dioxopiperidin-3-yl)-1-oxoisoindolin4-yl)nonanamide (26)
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Intermediates4 was prepare@ccording to Generglrocedured starting froms2 (40 mg, 83

pmol, 1 eq) and sodium azigé.5 mg, 100 umol, 1.2 eq). The desired product was obtained in

guantitative yield and used as such without further purification (37 mg).

20 mg of compoun®4 (0.065 mmol, 1 eq) were dissolved in 1 mL of THF, followed by the
addition of40 (25 mg, 0.065 mmol, 1 eganhydrous CuS©9(4 mg, 0.5 eq) and sodium
ascorbate (14 mg, 1.1 eq). The resulting reaction mixture was stirred at 70°C (oil bath
temperature) for 48h. The volatiles were then remamedacuoand the crude product was
purified using flash column chromatograpl§i@,;; DCM/MeOH = 90: 10). 27 mg ofthe
resulting product were dissolved in DCM and stirred overnight with 500 mg of SiliaMetS®
TAAcONa. Themixture was then filtered and washed with DCM. The solution was evaporated
affording 20 mg of desired product (45% yielthl NMR (400 MHz, DMSGds) U 11.02 (s,

1H), 9.76 (s, 1H), 8.18 (s, 1H), 8.02 (s, 1H), 7.91 (s, 1H), 7.81Ed,1, 1.9 Hz, 1H), 7.58

7.43 (m, 3H), 7.22 7.11 (m,AH), 7.08 (tJ=5.9 Hz, 1H), 6.93 (dd=11.5, 7.3 Hz, 1H), 5.71

(s, 1H), 5.14 (ddJ = 13.3, 5.1 Hz, 1H), 4.45 (d,= 5.8 Hz, 2H), 4.35 (dd] = 27.0, 17.5 Hz,

2H), 4.29 (tJ = 7.1 Hz, 2H), 3.84 (d] = 13.5 Hz, 2H), 3.59 (s, 2H), 3.44 (s, 2H), 3.31 (s, 2H),
3.25 (s, 2H), 2.92 (ddd,= 17.2, 13.5, 5.3 Hz, 1H), 2.672.58 (m, 1H), 2.41 2.27 (m, 6H),

2.081 1.96 (m, 1H), 1.8% 1.72 (m, 4H), 1.69 1.53 (m, 4H), 1.36 1.25 (m, 10H), 0.87 (s,

6H). 3C NMR (101 MHz, DMSGde) 11172.9, 171.4, 171.1, 167.8, 166.5, 163.0, 161.6, 157.4,
155.7, 145.3, 133.8, 133.67, 132.7, 128.6, 125.2, 122.6, 119.0, 108.8,69.8, 54.8, 52.8,

52.6, 51.5, 49.2, 49.04, 46.5, 35.8, 34.6, 31.2, 29.8, 28.6, 28.6, 28.3, 28.1, 25.8, 25.0, 22.6.
LRMS (ESIY m/z 978.528 [M + H], (calcd forCsiHesF2N130s5", 978.527.
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Preparation of 11-(4-(((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl}2,5-difluorophenyl)-2-
oxo-1,4,9triazaspiro[5.5]undecarB-yl)pyrimidin-4-yl)amino)methyl}1H-1,2,3triazol-1-
yl)-N-(2-(2,6-dioxopiperidin-3-yl)-1-oxoisoindolin4-yl)undecanamide (27)
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Compounds5 was prepareéccording to Genergrocedured starting from53 (40 mg, 79

pmol, 1 eq) and sodium azigé.2 mg, 95 umol, 1.2 eq). The desired product was obtained in
quantitative yield and used as such without further purification (37 mg).

30 mg of compoun&8 (0.065 mmol, 1 eq) were dissolved in 1 mL of THF, followed by the
addition of40 (35 mg, 0.065 mmol, 1 egganhydrous CuS©O(5 mg, 0.5 eq) and sodium
ascorbate (20 mg, 1.1 eq). The resulting reaction mixture was stirred at 40°C (oil bath
temperature) for 48h. The volatiles were then remamegdacuoand the crude product was
purified using flash column chromatograpti@;; DCM/MeOH = 90: 10). 20 mg ofthe
resulting product were dissolved in 2 mL of DCM and stirred overnight with 400 mg of
SiliaMetS® TAAcONa. The mixture was then filtered and washed with DCM. The solution
was evaporated affording 16 mg of desired product (25% yildNMR (400 MHz, MeODB

ds) 08.02 (d,J = 0.8 Hz, 1H), 7.85 (s, 1H), 7.70 (db= 8.0, 1.0 Hz, 1H), 7.63 (d,= 7.6 Hz,

1H), 7.50 (tJ = 7.7 Hz, 1H), 7.21 (dd] = 129, 6.7 Hz, 1H), 6.90 (dd} = 11.3, 7.3 Hz, 1H),

5.74 (d,J= 1.0 Hz, 1H), 5.16 (ddl = 13.3, 5.2 Hz, 1H), 4.54 (s, 2H), 4.47 Jc& 2.3 Hz, 2H),

4.35 (t,J = 6.9 Hz, 2H), 3.94 3.85 (m, 2H), 3.76 (s, 2H), 3.73 (s, 2H), 3143.33 (M, 2H),

2.91 (dddJ = 18.3, 13.4, 5.3 Hz, 1H), 2.832.72 (m, 1H), 2.70 (s, 4H), 2.42 &= 7.5 Hz,

2H), 2.24i 2.13 (m, 1H), 1.99 1.90 (m, 2H), 1.91 1.73 (m, 4H), 1.70 (p] = 7.4 Hz, 2H),

1.48 (t,J = 5.7 Hz, 4H), 1.29 (q] = 4.8 Hz, 13H), 0.96 (s, 6H}*C NMR (101 MHz, MeOD

dsg 0174.7,174.6,172.1, 171.1, 170.1, 164.3, 163.5, 158.4, 146.9, 136.3, 134.7, 134.0, 130.1,
127.8, 124.1, 121.4, 107.5, 107.3, 56.0, 54.9, 54.6, 53.6, 51.3, 50.44, 41.7, 38.4, 37.5, 37.3,
35.8, 32.4, 31.2, 31.0, 30.8, 30.3, 30.3, 30.3, 30.2, 29.9, 2910,2831, 26.7, 24.2, 23.7.
LRMS (ESIy m/z 1006.558 [M + H], (calcd forCssH7oFN130s", 1006.559.
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Preparation of 4(((1-(12-((6-(4-(4-((4,4dimethylpiperidin 1-yl)methyl} 2,5
difluorophenyl)-2-oxo-1,4,9triazaspiro[5.5]undecarR-yl)pyrimidin-4-yl)amino)dodecyh
1H-1,2,3triazo|—4—yl)methyl)amino}2—(2 Gdioxopiperidin3-yl)isoindo|inel,?rdione (28)

SSALAE
8% =

& 85
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For the synthesis d28, intermediate41 was prepared following General procedure 1 using
compound39 (37 mg, 0.073 mmol) and 1&zidododecaii-amine (35 mg, 0.15 mmol, 2 eq).
The volatiles were removed vacuoand the crude product was purified using flash column
chromatography (Si§ DCM/MeOH = 90 : 10) providing 20 mg of compou#ddl 18 mg of
compound41 (0.025 mmol, 1 eq) were dissolved in 1 mL of THF, followed by the addition of
56 (16 mg, 0.05 mmol, 2 eganhydrous CuS£(4 mg) and sodium ascorbate (20 mg, 1.1 eq).
The resulting reactiomixture was stirred at 40°C (oil bath temperature) for 48h. The volatiles
were then removedn vacuo and the crude product was purified using flash column
chromatographySiO,; EtOAc/MeOH = from 90:10 to 80:20jollowed by preparative TLC
(DCM/MeOH90: 10). 14 mg oftheresulting product were dissolved in and stirred overnight
with 200 mg of SiliaMetS® TAAcONa. The mixture was then filtered and washed with DCM.
The yellow solution was evaporated affording 10 mthefdesired product (13% yielafter2
steps).tH NMR (400 MHz, DMSGde) U 11.10 (s, 1H), 8.20 (bs, 1H), 8.00 (s, 1H), 7.97 (s,
1H), 7.56 (dd,J = 8.6, 7.1 Hz, 1H), 7.19 (bs, 1H), 7.15Jd; 8.6 Hz, 1H), 7.10 7.02 (m, 2H),
6.96 (bs, 1H), 6.61 (1 = 5.6 Hz, 1H), 5.60 (s, 1H), 5.06 (dilz 12.9, 5.3 Hz, 1H), 4.58 (4,
= 6.0 Hz, 2H), 4.29 () = 7.0 Hz, 2H), 3.89 3.81 (m, 2H), 3.61 (s, 2H), 3.28 (s, 2H), 3i20
3.09 (m, 2H), 2.9% 2.81 (m, 1H), 2.56 (s, 3H), 2.071.96 (m, 2H), 1.82 1.70 (m, 4H), 1.70
i 1.59 (m, 3H), 1.50 1.41 (m, 4H), 1.38 1.29 (m, 4H), 1.27 1.06 (m, 19H), 0.89 (§H).
13C NMR (101 MHz, DMSGdg) 11172.8, 1701, 1688, 1673, 1633, 145.8, 144.4, 136.1, 132.1,
122.7,117.6, 110.9, 100.698, 52.6, 4%, 486, 377,346, 313, 31.0, 297, 29.0, 3.0, 28.9,
289, 28.8, 28.3, 26, 258, 222, 14.0. LRMS (ESI} m/z 1020.575 [M + H], (calcd for
Cs4H72F2N1305", 1020.573.
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H and3C NMRspectraof target @mpoundd-35, me-14 and me-24
N-(3-((6-(4-(4-((4,4dimethylpiperidin1-yl)methyl)phenyl)2-oxo-1,4,9

triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl)3-(2-(2-((2-(2,6-dioxopiperidin
3-yl)-1,3-dioxoisoindolin4-yl)amino)ethoxy)ethoxy)propenamide (1)

H NMR (DMSO-ds, 500 mHz)
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N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl} 2-oxo-1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}3-(2-(2-(2-((2-(2,6-
dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)amino)ethoxy)ethoxy)ethoxy)propenamide (2)

1 d L
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N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl} 2-oxo-1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}1-((2-(2,6-dioxopiperidin-3-yl)-
1,3-dioxoisoindolin-4-yl)amino)-3,6,9,12tetraoxapentadecail5-amide (3)

H NMR (DMSO-ds, 500 mHz) + 750000
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N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl} 2-oxo-1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}1-((2-(2,6-dioxopiperidin-3-yl)-
1,3-dioxoisoindolin-4-yl)amino)-3,6,9,12,15pentaoxaoctadecaii8-amide (4)
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N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl}2-oxo-1,4,9
triazaspiro[5.5]undecar9-yl)pyrimidin-4-yl)amino)propyl}9-((2-(2,6-dioxopiperidin-3-yl)-
1-oxoisoindolin-4-yl)amino)nonanamide (5)
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N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methy)phenyl)}2-oxo-1,4,9triaza-
spiro[5.5]undecanr9-yl)pyrimidin-4-yl)amino)propyl}15-((2-(2,6-dioxopiperidin-3-yl)-1-

oxoisoindolin4-yl)amino)pentadecanamide (7)

H NMR (MeOD-d,, 400 mHz)
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N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl}2-oxo-1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}11-(4-(((2-(2,6-dioxopiperidin
3-yl)-1,3-dioxoisoindolirn4-yl)amino)methyl}1H-1,2,3triazol-1-yl)undecanamide (8)

H NMR (MeOD-d,, 600 mHz)
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N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)phenyl}2-oxo-1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}9-(4-(((2-(2,6-dioxopiperidin-3-
yl)-1,3-dioxoisoindolin-4-yl)Jamino)methyl}1H-1,2,3triazol-1-yl)nonanamide (9)

H NMR (MeOD-d,4, 400 mHz) 7000000
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N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)-2,5difluorophenyl} 2-oxo-1,4,9
triazaspiro[5.5]undecar9-yl)pyrimidin-4-yl)amino)propyl}9-((2-(2,6-dioxopiperidin-3-yl)-
1-oxoisoindolin-4-yl)amino)nonanamide (10)

'H NMR (CDClk, 400 mHz) - 2500000
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N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methyl)2,5difluorophenyl) 2-0x0-1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}11-((2-(2,6-dioxopiperidin-3-
yl)-1-oxoisoindolin-4-yl)amino)undecanamide (11)

1H NMR (DMSO—de, 400 mHz) L 3000000
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N-(3-((6-(4-(4-((4,4-dimethylpiperidin1-yl)methy)-2,5-difluorophenyl}-2-oxo-1,4,9
triazaspiro[5.5]undecard-yl)pyrimidin-4-yl)amino)propyl}9-(4-(((2-(2,6-dioxopiperidin-3-
yl)-1,3-dioxoisoindolin4-yl)amino)methyl}1H-1,2,3triazol-1-yl)nonanamide (12)

H NMR (CDCk, 400 mHz)

3C NMR (CDC}, 101 mHz)
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