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Supplementarylables andrigures

Table S1 Overview on syritesized CRBMHL heterdPROTACSs

Compound

Structure
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CRBMN5-5-5-VHL
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CRBM-4-4-6-VHL

CRBMN5-(2)s-6-VHL

CRBN5-(4):-6-VHL
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Fig. S1 (A), (B) Impact of heterPROTACshomo-PROTACL5a"' lenalidomide (LEN) and
pomalidomide (POM) on cell viability. IM#ensitive multiple myeloma cell line MM1S and
pomalidomideinsensitive acute myeloiteukemiacell line K562 were treated with the indicated
concentrations of compounds. Cell viability wasalgzed after 4 days. Error bars express the

standard errors of the mean from three biological replicates.
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Fig. S2 Pomalidomide and VHO32based heterePROTACSs induce degradation of CRBN, but not of
VHL. MM1S cells were treated with (A) compoun@RBMN2-2-2-VHL, CRBMN2-2-2-2-VHL,
CRBMN2-2-2-5-VHLor CRBMN5-5-5-VHLin comparison to pomalidomidbased homePROTAQ5a or

(B) compoundsCRBN5-6-6-VHL, CRBM-4-4-6-VHL, CRBN6-(2)s-6-VHL or CRBN5-(4)3-6-VHL for

24h at the indicated concentrations (Q Quantification of CRBN protein levels of (A).

(D) Quantification of CRBN protein levels of (B). (E) Quantification of CRBN protein IEigB of
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Fig S3 (A) Home and heterePROTACS induce degradation of CRBN in ad#gs=ndent manner.
MML1S cells were treated at indicated concentrations for 2Z e western blot is representative of
three independent experimentgB) Quantification othe concentration sriesof (A) (C)Effects of
elevated concentrations 0€CRBMN3-5-5-VHL At 10 uM, CRBNs-5-5-VHL did not causepVHL30 or
pVHL19 degradation. A "hoalffect” leads to the degradation of the nesmbstrates IKZF1 and IKZF3
at this PROTAC concentratjoim accordance with the reduced cell viability of the IMié&nsitive

multiple myeloma cell line MML1S treated with 10 |GRBMN5-5-5-VHL(see Fig. S1)
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Fig. S4 Homo and heterecPROTA@duced degradatiorof CRBNMML1S cells were treated at
100nM for the indicated time durationsThe concentration of pomalidomiddeQM was 10 pM.
(A) Immunoblotting analysi§-he western blot is representative of three independent experiments.

(B) Quantification of the time course.
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Fig. S5 Negative binding controls. (A) Design adigtinct chemical negative controls with different
pomalidomide or VH032 modifications that abrogate CRBN degradation. (B) Evaluation of negative
controls. MM1S cells were treated at the indicated concentrations withGRBMN5-5-5-VHLhetero-

PROTAC, the chemigaiinpaired heterePROTACS or the VHL hePROTACM1Z for 24 h.
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Fig. S6 HG3 wild-type or HG3 VHL knockout cells were treated with compounds at 100 nM. The
CRBN hom®ROTAQ54d, the VHL homé&@ROTACM1ZF or the hetercPROTACRBN5-5-5-VHL
were adninistered alone for 6 h or cells were pmeated for 3 h with PROTACSs, followed by
combined treatment period with PROTAC and pomalidon(ff@M) for additional 3 h.
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Fig. S7 PROTACSs induce ubiquitination and proteasomal degradation of CRBN. MM1S cells were
treated with vehicle, 10 uMMG132 10 uMMLN39240or 100 nM PROTACSs alone for 3 h or cells were
pre-treated with inhibitorsMG132/ MLN4924for 1 h before addition of PROTAGs additional 3 h.
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Fig. S8 Persisting effects of PROTAC on CRBN degradation after drug washout. MM1S cells were

treated with PROTACSs at 100 nM for 16 h before washout with PBS (= 0 h), then kept in plain media

until indicated time points(A) Immuroblotting analysisand (B) quantification ahe time course
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Fig. S9 Impact of CRBN6-5-5-VHL, POMor lenalidomide ICEN on cell viability in the IMiBensitive
cell line MM1SCells were treated fo®6 hwith vehicle (DMSOYLRBMN5-5-5-VHL(100 nM) or IMiDs

(100 nM)before effects orcell viability were determinedCell viability readout for DMSO was set to

100%.The gcondbar shows effects of PROTACs on cell viability.third bar shows toxic effects of

IMiDs The burth bar shows reaged cell viability when cells were pteeated with PROTACs for 3 h,

followed by a combined treatment period of PROTAC + IMiD for the next 4Tdeyéith bar shows

rescued cell viability of podteatment with PROTACS. In this, cells were treated with IMiDs for 3 h,

followed by combined treatment period of PROTAC + IMibhimnext 4 daysError bars express the

standard errors of the mean from three bagjical replicatess
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Fig. S10 HomoPROTAQ5aand heterePROTACRBN5-5-5-VHLinduce degradation of CRBN in all
cell lines tested: (A) Human myeloma cell line KMS(B) human monocytic cell line THP(C)
human acute myeloid leukemia cell line @XNIL5, andthe (D) chronic myelogenous leukemia cell

line K562. Cells were treated with compounds fohZat the indicated concentrations.
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Supplementary Information: Biology

A. Cell Lines

Cell lines MM1S and K562 were obtained from the American Type Culture Collection (ATCC) or the
Deutsche Sammlung von Mikroorganismen and Zellkulturen (DSMZ). Cellsuitered in RPM

1640 (Biochrom) supplemented with 10% héadctivated fetal bovine seam (FBS) (Biochrom) and

1% penicillin’ streptomycin 1%L-glutamine and kept in a humidified incubator under 5%,.GCells

have been authenticated by STR profile analyses and tested for mycoplasma contamination.

B. Immunoblotting

After designated treatmety cells were lysed in IP lysis buffer (Pierce) containing HALT protease and
phosphatase inhibitor cocktail (Thermo Scientific). Protein content was determined with a
bicinchoninic acid (BCA) assay and equal protein amounts were separated by sodium slolfitey|
polyacrylamide gel electrophoresis at a constant voltage. Protein was transferred onto an
ImmobilonP transfer membrane (Millipore). For western blot analyses, the following antibodies

were used: CRBN (1:500, Sigma HPA045910), Ikaros (1:1000, Cell Signaling 14859S, clone: D6N9Y),
Aiolos (1:1000, Cell Signaling 15103S, clone: D1C1E), VHL (1:1008,\CellfSA y 3 -Cupym T p 0 X F
(1:7000, Sigma T5168, clone: BZ12)Actin (1:10000, Abcam ab20272, clone: mAbcam8226)

Quantification was performed using the software distribution ImageJ +EISL))3

C. Cell Viability Assay

Cells were seeded in a 96r 384-well plates and treated withthe indicated concentrations of test
compounds. CellTiteBlo® Luminescent Cell Viability Assay (Promega) was performed according to
0KS YIydzZFlI OGdzZNBENRA LINRPG202f (G2 RSGSNNAdoGoONd KS ydz

a PolarStar plate reader (BMG labtech). Results represent biological triplicates.

D. Statistical Analysis

Statistical analysis was performed using Prism (v6.01, GraphPaiBnce of biological replicatés

represented ashe standard error othe mean.
12



Supplementary Information: Chemistry

E General Remarks

Preparative column chromatography was performed using Merck silica gel &@20®3mesh).
Petroleum ether used was a mixture of alkanes boiling betweer 80 °C. Melting points were
determined on a Biichi 510 oil bath apparatus and were uncorrec¢tddiMR and**C NMR spectra

were recorded on a Bruker Avance 500 MHz NMR spectrometer or on a Bruker Avance Ill 600 MHz
NMR spectrometer, respectiveldMR spectra were processatid analyzedn MestReNovaversion
12.0.4.Chemical shifts are given in parts per million (ppm), coupling consfares given in Hertz,

and spin multiplicities are given as s (singlet), d fdiet), t (triplet), g (quartet) om (multiplet). In

case of overlapping extneous HO peaks, multipletinalyss in*H NMR spectra @are performed

using qGSD (quantitative Global Spectral Deconvolutihmultiplets relatedto JC, F) coupling in

%C NMR spectra aentred HRMS was recorded on a micrOT@mass spectrometer (@ker) with
ESisource coupled with an HPLC Dionex Ultimate 3000 (Thermo Scientific). The purity of the
compounds was determined by HRU¥ obtained on an LMS instrument (Applied Biosystems API
2000 LC/MS/MS, HPLC Agilent 1100). The purity of all the dompounds was confirmed to be
#95% purity by L&S.

13



F. Synthesis of the Linkeisl-L8

General Procedurd: Monoalkylation of Diols' The corresponding digqR-5 equiv) was mixed in
DMSO (50 mL) and aqueous NaOH (5%, equiv). After stirring forl0 minutes, ibromo-6-
chlorohexane(14.96 g 75 mmol) was addedwhile coolingwith a water bath. The resulting
suspension wasigorously stirred at rffor 24 h After the addition of a saturated NH,C| solution
(150mL), it was rtracted withCHC) (3 X150 mL). The combined organic layers were washed with
H,O (150 mL) and brine1(50 mL), dried over N&Q, filtered and concentrated.

General Procedurdl: Williamson Bher Synthesis? ¢ K S O 2 NNB-bradd yeR-hugyHester
(40mmol) and alcohol (40 mmolvere mixed in toluene (30 mL). While cooling, TBAHS (13.58 g,
40mmol) and aqueous NaOH (50%, 20 mk)e added. The reaction mixture was vigorously stirred
at rt overnight. The yellow mixture was diluted with@(250 mLand it wa extracted with EtOAc

(3 x 200 mL). The combined organic layers were washedHy@1(200 mL) and brine200 mL), dried

over NaSQ, filtered and concentrated.

General Procedurdll: Gabriel Synthesis. The corresponding alkyl halide linker (10 mmais
dissolved irdry DMF(10 mL) and treated with potassium phthalimide (2.00 g, 10.8 mmol). The
reaction mixture was heated at 95 °C overnight. Thectiea mixture was poured onto half
saturated brine (200 mL) and it was extracted with EtOAc (3 x 100 mL). The combined organic layers
were washed with 5% aqueous LiCl solution (100 mL) and brine (100 mL), dried 8@y fltered

and concentrated.

Generl Procedure IV: Hydrazinolysis ai@bzProtection. The correspondinghthalimide protected
linker 6 mmol)was dissolved iEtOH(25 mL) and treated hydrazine hydra@% hydrazine,.80 g,
0.49mL, 10 mmol). Thereaction mixture was heated at 8@Cfor 3 h. After evaporation of the
volatiles, it was suspended in® (50 mL), ammonium hydroxide solution (25%; MHHO, 5 mL)
was added andt was extracted withCHC} (2 x 50 mL). The combined organic layers were washed
with brine (9 mL), dried over N&Q, filtered and concentratedThe oily residue was dissolved in
dry CHCL (7.5 mL) and BN & mmol,0.51 g, 0.70 mL) and cooled to O, “iter which benzyl
chloroformate(5 mmol,0.85 g, 0.70 mL) was added dropwise. After stirring the mixture overaight
rt, saturated NaHC©(12.5 mL) was added, and it was extracted with,@H2 x 25 mL). The
combined organic layers were washed witbOH(25 mL), 10% KHS@5 mL), brine (25 mL), dried

over NaSQ, filtered and concentrated.
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http://www.commonorganicchemistry.com/Common_Reagents/Ethyl_Acetate/Ethyl%20Acetate.htm

Linker L1 and L2:
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Reagents and conditionga) ZCl, EfN, CHCL, rt, 18 h; (b)tert-butyl bromoacetate, KBu, dry THF, rt, 18 h; (c) ethyl
bromoacetate, KBu,tBuOH, rt, 18 h; (d) NaBHTHF, MeOH, reflug, h.

BenzyIN-[2-(2-hydroxyethoxy)ethyl]lcarbamatg1)

H

o]

This compound was synthesized similar to a previously reported procetiuhe brief,
2-(2-aminoethoxy)ethanol (2.63 g, 25 mmol) was dissolved in @HChL (25 mL), BN (2.56 g,
3.53mL, 25 mmol) was added and it was cooled to 0 °C. A solution of benzylfohieite (4.26g,

25 mmol) in dryCHC} (25 mL) was slowly added. The reaction mixture was first stirred licat2 °C
and then for 18 h att. Subsequently, it was washed wigtsaturaed sodium bicarbonate solution
(50 mL) and the aqueous layer wagracted with CBECL (3 x 50 mL). The combined organic layers
were washed with brine (50 mL), dried over,8@, filtered and evaporated. The residue was

purified by column chromatograph¥tOAg to obtain the desred product as a colaless oil.

Yield (4.66y, 78%)R = 0.47 (EtOAcIH NMR(500 MHz, DMS@) ¢ 3.15 (q,J= 5.9 Hz, 2H, NH),
3.37¢ 3.43 (m, 4H, OGH 3.47 (q,J= 5.2 Hz, 2HHOG,), 4.53 (t,J= 5.5 Hz, 1H, OH), 5.01 (s, 2H,
OCHPh), 7.22 (tJ= 5.7 Hz, 1H, CONH), 7.27.40 (m, 5H, 2H, 3'H, 4‘H); **C NMR(126 MHz,
DMSQdg) + 60.34 (HOCHL, 65.36 (OCjPh), 69.23, 72.24 (OQH127.86, 127.88 (2, G4"), 128.47
(G3), 137.34 (€1, 156.31 (COJhesignalfor NHCH, is missing (overlapping solvent peaksgMS
(ESI) (90% B to 100% MeCN in 10 min, then 100% MeCN to 20 min, DOSBRIODnNnm),
tr=5.96 min, 9% purity,m/z [M +HJ" calcd for GH;;NQ,, 240.12; found, 239.9.
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tert-Butyl 2-[2-[2-(benzyloxycarbonylaminyethoxy]ethoxy]acetate(L1)

o)
H
@\/0 N\/\O/\/O\)Lok

g
o)

This compound wasynthesized similar to a previously reported procedur brief, kenzyl
N-[2-(2-hydroxyethoxy)ethyl]lcarbamat&l.79 g, 20 mmol) was dissolved in digH50 mL) and was
cooled to 0 °C. A mixture of potassident-butoxide(2.24 g, 20 mmol) in dry THF (40 mL) was added.
The reaction mixture was stirred for 30 min at 0 °C beferebutyl bromoacetate (4.68 g, 3.54 mL,
24 mmol) was addedStirring was aatinued for 3 h at 0 °C and fd8 h at rt. Subsequently, D
(20mL) was added and the mixture was evaporatedvacuo The residue was partitioned between
EtOAc (100 mL) and water (100 mL) and the aqueous layer was extracted with EXCB8([2). The
combined organic layers were washed with brine (80, dried over N&Q, filtered and
evaporated. The residue was pigd by column chromatographypétroleum etherEtOAc 2:1to

obtain the desired product as@lourlessoil.

Yield (3.18g, 45%)R = 0.38 petroleum ethefEtOAc 2:1)!H NMR(500 MHz, DMS@0 1 M®Pn m
9H, Ch), 3.14 (qJ= 5.9 Hz, 2H, NHtp), 3.41 (tJ= 6.0 Hz, 2H, OGH3.47¢ 3.58 (m, 4H, OG}H 3.96

(s, 2H, OCHi 5.00 (s, 2H, OGH 7.21 (t,J= 5.1 Hz, 1H, NH), 7.267.39 (m, 5H, AH); *C NMR
(126MHz, DMS@I0  27.90 (QTHs)s), 65.35,68.29, 69.23, 69.59, 70.00 (OLHB0.77 Q(CH)),
127.83, 127.86, 128.4652', G3', G4'), 137.34 (€1'), 156.30 (NHCO), 169.49 (CDhe $gnal for
NHCH, is missing (overlapping solvent peaksgMS (ESI) (90%.8 to 100% MeCN in 10 min, then
100%MeCN to 20 min, DADOR-400nm), tg= 8.72 min, 8% purity,m/z [M + HJ calcd for GH,/NQ;,
354.19; found, 354.1.

Ethyl 2[2-[2-(benzyloxycarbonylaminyethoxy]ethoxylacetate(2)

@\/OWH\/\O/\/O\)OLO/\
o)
Benzyl N-[2-(2-hydroxyethoxy)ethyl]carbamat€19.14 g, 80 mmol) was dissolved in dojuene
(100mL) and was cooled to 0 °C. A mixture of potasdenbutoxide (13.47 g, 120 mmol) iBuOH
(120 mL) was added. The reaction mixture was stirred for 30 min at 0 °C and then ethyl
bromoacetate (26.72 ,g17.70 mL, 160 mmol) was addeStirring of the yellow suspension was

continued for 3 h at 0 °C and fo8 h atrt.
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Subsequently, 1N HCI (40 mL) was added and the aqueous layer was discarded. The organic layer was
further washed with brine (2060L), driedover NaSQ, filtered and evaporated. The residue was
purified by column chromatographfgradient ofpetroleum ethefEtOAc2:1 to 1:]) to obtain the

desired product as eolouiess oil.

Yield (12.3), 47%)R = 0.38 petroleum ethefEtOAc1:1); 'H NMR(500 MHz, DMS@s0 + M dmy 06
J=7.1 Hz, 3H, G} 3.14 (qJ= 5.9 Hz, 2H, NHHE), 3.41 (t,J= 6.0 Hz, 2H, OGH3.47¢ 3.61 (M, 4H,

OCH), 4.04¢ 4.15 (m, 4H, OGH 5.00 (s, 2H, OGH7.21 (tJ= 5.7 Hz, 1H, NH), 7.267.40 (m, 5H,

Ar-H); *C NMR(126 MHz, DMS@s0 14.19 (Ch), 60.20 OH,CH), 65.35, 67.89, 69.23, 69.62, 70.11

(OCH), 127.82, 127.86, 128.45-% G3', G4'"), 137.34 (€1'), 156.30 (NHCO), 170.25 (CDie ggnal

for NHCH, is missing (overlapping solvent peaksEMS (ESI) (90% .8 to 100% MeCN in 10 min,

then 100% MeCN to 20 min, DAD 20@nm), tg = 7.82 min, 9% purity,m/z [M + HJ calcd for

CieH2sNOs, 326.16; found, 326;0HRMS(ES) m/z [M + HJ calcd for GsH,NQs, 326.1598; found,

326.1610; diff., 3.68ppm.

BenzyIN-[2-[2-(2-hydroxyethoxy)ethoxy]ethyl]lcarbamate(3)

H
<j\/O\I(N\/\CJ/\/O\/\OH

o]

Finely powdered NaBH9.83 g, 0.26n0l) was addedortionwiseand over a period of 15 min to a
stirred solution of2 (13.0g, 40 mmol) in THF (200 mL) at reflux. Subsequently, the oil bath was
removed and methanol (200 mL) was carefully added dropwise to the stirred suspension over
another 30min. The resulting mixture was left to stir at reflux #ofurther 60 min. Afer this time,

the colourlesssolution was allowed to cool to rt before the reaction was quenched with satCNH
(200mL). The organic layer was separated and the aqueous phase was extracted with EtOAc
(3x200 mL). Thecombinedorganic layers were wasHewith haltsaturatedbrine (100 mL) andhe
agqueous phase was extractedth EtOAc (% 100mL). The combined organic layers were dried over
NaSQ, filtered and the solvent was removed under reduced pressure. The crude oil afforded was

purified by columrchromatography getroleum ethefEtOAc 1:2) to yield eolouress oil.

Yield (7.5%, 67%)R = 0.35 EtOA; 'H NMR(500 MHz, DMS@:0 {  0JX&15.8 Hzo JHZOGH
3.37¢ 3.44 (m, 4H, OGH 3.49 (dJ= 6.9 Hz, 6H, OGQH4.52 (t,J= 5.5 Hz, 1H, OH), 5.00 (s, 2H,
OCH), 7.22 (tJ= 5.7 Hz, 1H, NH), 7.267.39 (m, 5H, AH); °C NMR(126 MHz, DMS@:) 60.33,
65.32, 69.22, 69.70, 69.82, 72.45 (QCH27.80, 127.84, 128.44 -, C.3', &), 137.32 (1),

156.28 (CQO)The ggnalfor NHCH, is missing (overlapping solvent peaksEMS (ESI) (90% .0 to
17



100% MeCN in 10 min, then 100% MeCN to 20 min, DARGDAOM), tr = 6.30 min, 99% purityn/z
[M +HJ" calcd for GH;NG;, 284.15; found, 284;0HRMS(ESI)m/z [M + HJ calcd for GH,;NG;,
284.1492; found, 2844188, diff., ¢1.41 ppm.

tert-Butyl 2-[2-[2-[2-(benzyloxycarbonylamino)ethoxy]ethoxy]ethoxylacetaté.p)
o} 0
©/\OJI\ﬁ/\/O\/\O/\/O\)LO/J<

Compound3 (5.67 g, 20 mmol) was dissolved in dnjuene (50 mL) andt was cooled to 0 °C. A
mixture of potassiuntert-butoxide (3.37 g, 30 mmol) #tBuOH (30 mL) was added. The reaction
mixture was stirred for 30 min at 0 °C and thent-butyl bromoacetate (7.80 g, 5.90 mL, 40 mmol)

was added Stirring of the suspension wasntinued for 3h at 0 °C and for 15 h at rt. Subsequently,

1IN HCI (10 mL) was added and the aqueous layer was discarded. The organic layer was further
washed with brine (5@nL), dried over N&Q, filtered and evaporated. The residue was purified by
column chromatographypetroleum ethefEtOAc 1:) to obtain the desired product as @louless

oil.

Yield (2.54y, 32%)R = 0.29 petroleum ethefEtOAc 1:1)'H NMR(500 MHz, DMS@0 ¢ Mdnm 0O a
9H,CH), 3.14 (qJ= 5.9 Hz, 2H, NH5), 3.41 (tJ= 6.0 Hz, 2H, OGH3.47¢ 3.53 (m, 6H, OGH 3.54

¢ 3.57 (m, 2H, OGM 3.96 (s, 2H, OGH5.00 (s, 2H, OGH 7.20 (t,J= 5.2 Hz, 1H, NH), 7.267.39

(m, 5H, AiH); °C NMR(126 MHz, DMS@0 27.90 (OQHs)s), 65.34, 68.28, 69.24, 69.67, 69.81,

69.83, 70.00 (OGH 80.75 (QCH),), 127.82, 127.86, 128.45-gC G3', G4'), 137.34 (1'), 156.28

(NHCO), 169.48 (COhe fnal for NKH, is missing (overlapping solvent peaksiMS (ESI) (90%

H,O to 100% MeCN in 10 min, then 280MeCN to 20 min, DAM®400nm), tr = 8.50 min, 9%

purity, m/z [M + HJ calcd for GoH:;NO,, 398.21; found, 398;2HRMS(ESIm/z [M + HJ calcd for

GoHsiING;, 398.2173; found, 398.2189; djf4.02 ppm.
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Linker L3:

(0]
(0] OH Br O

o) 5 R=Cl :I
Cc
R\/\o/\/o\/\o/\/\)Lo’k L, & R=Nenmmn

[ L3 R =NHCbz

Reagents and condition§&a) tBuOH, DCC, DMAP, .CH rt, 18 h; (b) toluene, 50% NaOH, TBAHS, rt, 18 h; (c) potassium
phthalimide, DMF, 95 °C, 18 h; (d) (i) hydrazine hydrate, EtOH, 80 °C, 3-Gl,(&¥, CHCH, rt, 18 h.

tert-Butyl 5bromopentancaate (4)

Br/\/\)oj\ok

To 5bromovalericacid (4.53 g, 25 mmol) in dry &H (25 mL) was addetBuOH(9.27 g, 11.7 mL,

125 mmol) at 0 °C followed by DMAP (0.31 g, 2.5 mmol). After 5 min, DCC (5.67 g, 27.5 mmol) was
added to this solution. The solution was then left to warm to rt and stirred overnight. Subsequently,
the mixture was filtered and then patitbned with HO (25 mL). The aqueous phase was extracted
once more with CKCh (25 mL) and the combined organic layers were dried oveSQafiltered and
concentratedin vacuo The remaining residue was purified by column chromatography (petroleum

ether/CHC} 4:1) to give the title product aacoloudessoil.

Yield 8.56g, 60%)R = 0.42 (petroleum etheZHC} 3:1);'H NMR(600 MHz, DMS@0 { wmMdod 0 &
9H, CH), 1.55¢ 1.63 (m, 2H), 1.76 1.83 (m, 2H, Ci&H), 2.22 (tJ= 7.4 Hz, 2H, COgH3.52 (tJ=

6.6 Hz, 2H, GBr); *C NMR(151 MHz, DMS@0 {  H-8)d07.92 (QHs)s), 30.80 (&%), 31.66

(G2), 34.82 (65), 79.71 QCHY)3), 172.14 (CO),GMS(ESI) (90%28 to 100% MeOH in 10 min, then

100% MeOH to 20 min, DAD 2200nm), tz=11.15 minm/z [M +H]J' calcd for GH,*'BrQ;, 239.05;

found, 239.1.

19



tert-Butyl 5[2-[2-(2-chloroethoxy)ethoxy]ethoxy]pentanoate (5)

o]
Cl \/\O/\/O \/\O/\/\)Lok

This compound was prepared using the General Procelaed tert-butyl 5-bromopentanoate(4,
9.49 g, 40 mmol) and-(2-(2-chlorethoxyethoxy)ethanol(6.74 g, 40 mmol)The crude product was
purified by column chromatography (gradient of petroleum ether/EtOAc 4:1 to 2:1) to give a

coloudess oil.

Yield (5.72 g44%) R = 0.47 (petroleum ether/EtOAc 2:13H NMR(500 MHz, DMS@0 ! Mdoy 0a
9H, CH), 1.42¢ 1.55 (m, 4H, CH| 2.18 (t,J= 7.0 Hz, 2H, GH 3.36 (t,J= 5.9 Hz, 2H, GEl), 3.4

3.58 (m, 8H, OGH 3.63¢ 3.73 (m, 4H, OGH **C NMR(126 MHz, DMS@:0 { H M)P¥.89 6/ |
(C@Hy)s), 28.61, 34.63CH), 43.64 (CKCI), 69.57, 69.82, 69.93, 69.98, 70.68(€)CFD.48 Q(CH)y),

172.33 (CO);.GMS (ESI) (90%8 to 100% MeOH in 10 min, then 100% MeOH to 20 min, DAD 196

400 nm),tg = 10.79 min, 99% purityn/z [M + HT calcd for GH,sCIQ, 325.27; fomd, 325.3 HRMS

(ESIm/z [M +NH,]" calcd for GH,sCIQ, 342.2042 found, 3#2.2032 diff.,¢2.92 ppm.

tert-Butyl 5-[2-[2-[2-(1,3-dioxoisoindolin-2-yl)ethoxy]ethoxy]ethoxy]pentanoate (6)

o]
(0]
é:N\/\O/\/O\/\O/\/\)J\Ok
(0]

This compound was prepared using the General Procedllirand linker precursors (3.25 g,
10mmol). The crude product was purified by column chromatography (gradient of petroleum

ether/EtOAc 2:1 to 1:1) to givealouress oil.

Yield (3.53 g, 81%R = 0.32 (petroleum ether/EtOAc 2:13H NMR(500 MHz, DMS@0 { mM®doT 0 &
9H, CH), 1.39¢ 1.51 (m, 4H, CH 2.15 (tJ= 7.1 Hz, 2H, COQH3.25¢ 3.39 (m, 4H), 3.3 3.45 (m,

4H), 3.47¢ 3.51 (m, 2H), 3.61 (§= 5.9 Hz, 2H, OQH3.74 (t,J= 5.8 Hz, 2H, NGH 7.79¢ 7.89 (m,

4H, ArH); °C NMR(126 MHz, DNOds0 1  H M)427.62 (GHh)d), 28.59 (Ch), 34.65 (COH,),

37.31 (NCh), 67.09, 69.52, 69.67, 69.81, 69.91, 69.96 (PCFD.52 ((CH)3), 123.18 (&, G7),

131.72 (€3a, G7a), 134.59 (&, G6), 167.91 (€1, G3), 172.37 (CO);GMS (ESI) (90% 8 to 100%

MeOH in 10 min, then 1086 MeOH to 20 min, DAD 2200 nm),tr = 11.14 min, 99% purityn/z

[M +HJ" calcd for GHsaNG;, 436.23; found, 436;4HRMS(ESI)M/z [M + NH,]" calcd for GsHssNO;,

453.2595; found, 453.2601; diff., ¢1.32ppm.
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tert-Butyl 5[2-[2-[2-(benzyloxycarbonylamino)ethoxy]ethoxy]ethoxy]pentanoate (L3)

(0]
©\/OTH\/\O/\/O\/\O/\A).LOJ<

(o]
This compound was prepared using the General Proceldiaad linker precursob (2.18 g, 5 mmaol).

The crude product was purified by column chromatography (gradient of petmolether/EtOAC 4:1

to 1:1) to give aoloudess oil.

Yield (1.43 g, 65%R = 0.38 (petroleum ether/EtOAc 1:13H NMR(500 MHz, DMS@0 + T mM®Poy 6
9H, CH), 1.44¢ 1.53 (m, 4H, G} 2.17 (tJ= 7.0 Hz, 2H, GH 3.10¢ 3.17 (m, 2H, CH 3.35 (t,J=

6.1Hz, 2H, CH, 3.41 (t,J= 6.0 Hz, 2H, OGHNHG,), 3.43¢ 3.46 (m, 2H, OGH 3.47¢ 3.51 (m, 6H,

OCH), 5.00 (s, 2H, COQH7.20 (tJ= 4.9 Hz, 1H, NH), 7.247.42 (m, 5H, AH); *C NMR(126 MHz,

DMSQGds0 + H M)42F.91 (QiHs)d), 28.61 34.64 (Ch), 65.34, 69.24, 69.58, 69.71, 69.89, 69.93,

70.00 (OCH, 79.50 QCH)s), 127.82, 127.86, 128.45-&C G3, G4), 137.35 (), 156.29 CO),

172.35 (CONH)LCMS (ESI) (90%,8 to 100% MeCN in 10 min, then 200MeCN to 20 min, DAD

220-400 nm),tg = 9.67 min, 99% purityn/z [M + HJ calcd for GHs/NO,, 440.26; found, 440;3
HRMSESI/z [M + HT calcd for GHs;NO;, 440.2643; found, 440.2654; djf2.50ppm.

Linker L4:

CI\/\/\/\Br + Ho/\/\/\OH

\ .
(@] J<
)
CI\/\/\/\O/\/\/\OH Br/\/\/U\O

7 4

l 0
o] J< 8 R=CI ] .
R\/\/\/\O/\/\/\O/\/\)]\O d 9 R = NPhth

[ L4 R =NHCbz

Reagents and condition@) 50%MNaOH, DMSO, rt, 24 Hg)(toluene, 50% NaOH, TBAHS, rt, 1&hpdtassium phthalimide,
DMF, 95 °C, 18 hd)(i) hydrazine hydrate, EtOH, 80 °C, 3 h; @), Z£{N, CHCL, rt, 18 h.

21



5-(6-Chlorohexoxypentane-1-ol (7)
CIW\\/\O/\/\/\OH

This compound was prepared using the General Procedutés-pentanediol (5 equiv.,10.05 g,
375mmol) and aqueous NaOH (50%,.3enL, 375 mmol) The crude product was purified by column
chromatography (petroleum ether/EtOAc 2:1) to giveadoutess oil.

Yield (6.85 g, 4196 NMR(600 MHz, DMS@0  { ¢ @.3BHnp, 4H, CiH 1.34¢ 1.43 (m, 4H, Ci
1.43¢ 1.50 (m, 4H, CH 1.65¢ 1.73 (m, 2H, CiH 3.30¢ 3.33 (m, 4H, OGH 3.34¢ 3.39 (m, 2H,
CHCI), 3.61 (tJ= 6.6 Hz, 2H,HBOH), 4.30 (tJ= 5.2 Hz, 1H, OH}C NMR(151 MHz, DMS@) 1
22.43, 25.15, 26.25, 29.24, 29.29, 32.18, 32.49,)(C15.49 (CKCI), 60.82 (CIDH), 69.95, 70.15,
(OCH); LCGMS (ESI) (90%.,8 t0100% MeOH in 10 min, then 1%0MeOH to 20 minjz = 10.85min,
m/z [M +HJ calcd for @H,;sCIQ, 223.14; found, 223.1.

tert-Butyl 5[5-(6-chlorohexoxypentoxy]pentanoate (8)

(o] J<
Cl\/\/\/\o/\/\/\o/\/\)lxo

This compound was prepared using the General Procetluaad tert-butyl 5-bromopentanoate
(4, 9.49 g, 40 mmol) ansH(6-chlorohexoxypentare-1-ol (7, 8.91 g, 40 mmol)The crude product was

purified by column chromatography (petroleum ether/EtQX1) to give aolouless oil.

Yield (8.91 g, 31%lR = 0.33 (petroleum ether/EtOAc 10:f)}4 NMR(500 MHz, DMS@0 { ¢mM ®PH C
1.41 (m, 15H, 3 x GHCH), 1.43¢ 1.53 (m, 10H, G} 1.65¢ 1.74 (m, 2H, CH 2.17 (tJ= 7.0 Hz, 2H,
COCH), 3.31 (tJ= 6.3 Hz, 8H, OGKI3.60 (tJ= 6.6 Hz, 2H, GEll);*C NMR(126 MHz, DMS@:0 1
21.66, 22.64, 25.11, 26.21 (§H27.87 (QHs)s), 28.64, 29.15, 29.19, 32.154.84 (CH), 45.41
(CHCI), 69.62, 69.90, 69.98, 70.01 (QCH9.43 CH);), 172.29 (CO).CMS (ESI) (90% B to

100% MeOH in 10 min, then 1%0MeOH to 20 min, DAD 2@00 nm),tg = 12.39 min, 99% purity,

m/z [M + HJ calcd for GoHsCIQ, 379.26found, 379.4 HRMSESIn/z [M + HJ calcd for GoHssCIQ,
379.2610found, 379.2603; diff.¢1.85ppm.
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tert-Butyl 5[5-[6-(1,3-dioxoisoindolin-2-yl)hexoxy]pentoxy]pentanoate (9)

@]
(o]
;N\/\/\/\O/\/\/\O/\/\)J\ok
(o]

This compound was prepared using the General Procedllirand linker precursoi8 (3.79 g,
10mmol). The crude product was purified by column chromatography (petroleum ether/EtOAc 4:1)

to give acoloudess oil.

Yield (2.25 g, 46%R = 0.50 (petroleum ether/EtOAc 4:TH NMR(600 MHz, DMS@0 + cM ®H 0
1.32 (m,6H, CH), 1.36 (s, 9H, GH 1.40¢ 1.51 (m, 10H, G 1.53¢ 1.61 (m, 2H, CH 2.16 (t,J=

7.1Hz, 2H, COGH 3.25¢ 3.32 (m, 8H, OGH 3.54 (tJ= 7.1 Hz, 2H, NGH7.78¢ 7.88 (m, 4H, AH);

¥C NMR(151 MHz, DMS@:0 1 HmM®c X 2, 26122 (CH, 27189 (3fHs),), 28.03, 28.65,

29.17 (Ch), 34.66 (CQH,), 37.50 (NCH), 69.63, 69.96, 70.00 (OgH79.46 QCH);), 123.11 (€&,

G7), 131.75 (8Ba, G7a), 134.50 (B, CG6), 168.06 (1, G3), 172.33 (CO),CMS (ESI) (90% 8 to

100% MeOH in 10 min, then 180 MeOH to 20 min, DAD 2200 nm),tg = 12.88 min, 96% purity,

m/z [M + HJ calcd for GgHssNG;, 490.31; found, 490;4HRMS(ESIM/z [M + HT calcd for GsHisNG;,
490.3163; found, 490.3145; dift,3.67ppm.

tert-Butyl 5[5-[6-(benzyloxycarbonylamino)hexoxy]pentoxy]pentanoate (L4)

o}
H
@\,OTN\/\/\/\O/\/\/\O/\/\)LOk
0
This compound was prepared using the General Proceldiaad linker precurso® (2.45 g, 5 mmol).
The crude product was purified by column chromatography (gradient of petroleum ether/EtOAc 4:1

to 1:1) to give aoloudess oil.

Yield (.56 g, 63%)R = 0.16 (petroleum ether/EtOAc 6:1% NMR(600 MHz, DMS@ 0 {+ CM D H M
1.34 (m, 6H, Ci 1.38 (s, 11HCH, CH), 1.42¢ 1.54 (m, 10H, Gl 2.17 (t,J= 71 Hz, 2H, C}}, 2.96

(q,J= 67 Hz, 2H, NH&), 3.27¢ 3.34 (m, 8H, OGH 4.99 (s, 2H CO@QH7.12¢ 7.24 (m, 1H, NH), 7.25

¢ 7.39 (m, 5H, AH); *C NMR(151 MHz, DMS@0 {+ HMPT NI 2620 (€)cZ.91H p dpc X
(CQH,)s), 28.66, 29.19, 29.33, 29.51, 34.67 £CHM0.38 (NHCH 65.20, 69.64, 70.01, 70.02, 70.04

(OCH), 79.49 Q(CH),), 127.82, 127.85, 128.46 -&C G3, G4), 137.49 (€1), 156.22 CO), 172.36
(CONH)LGMS (ESI) (90% 8 to 100%MeCN in 10 min, then 100% MeCN to 20 min, DAD 200
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400nm), tg = 11.84 min, 99% purityn/z [M + HJ calcd for GgH,;sNG;, 494.34; found, 494;4HRMS
(ESIMm/z [M + HT calcd for GsH,/NG;, 494.3476; found, 493466 diff., ¢2.02 ppm.

Linker L5:

O
CI\/\/\/\BI’ + HO/\/\/\/OH Br\/\/\)LOH

(0] /I<
&
C|\/\/\/\o/\/\/\/OH BFW\)LO
10 11
}c
12 R=Cl
R O\/\/\j]\ J< ] .
NN g T T o 13 R =NPhth

e
L5 R=NHCbz

Reagentsand conditions{a) 50% NaOH, DMSO, rt, 24(b) tBuOH, DCC, DMAP, ,.CH rt, 18 h;(c) toluene,50% NaOH,
TBAHS, rt, 18 h; (dpfassium phthalimide, DMF, 95 °C, A8(e) (i) hydrazine hydrate, EtOH, 80 °C, 3 h; @), £iN,
CHCD, rt, 18 h.

6-(6-Chlorohexoxyhexare-1-ol (10)
Cha g OH

This compound was prepared using the General Procelddré-hexanediol(10.05 g, 375 mmoBnd
aqueous NaOH (50%, 19.3 mL, 375 mmdlhe crude product was purified by column
chromatography (petroleum ether/EtOAc 2:1) to givecdoudess oil.

Yield (8.52), 48%)R = 0.39 (petroleum ether/EtOAc 2:1 NMR(500 MHz, DMS@;0 + ¢M ®H n
1.51 (m, 14H, GH 1.62¢ 1.76 (m, 2H, Cii 3.30¢ 3.39 (m, 6H, OGH 3.60 (tJ= 6.6 Hz, 2H, GEl),

4.28 (t,J= 5.1 Hz, 1H, OH)'C NMR(126 MHz, DMS@0 25.13, 25.50, 25.77, 26.23, 29.22, 29.44,
32.17, 32.66 (G} 45.47 (CKCI), 60.82, 69.93, 70.07 (OLHGMS (ESI) (90%,8 to 10@ MeOH in

10 min, then 100% MeOH to 20 mity= 11.30 minm/z [M +HJ calcd for GH,sCIQ, 237.16; found,

237.1.
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tert-Butyl 6-bromohexanoate(11)

Bf\/\/\)OLOk

To 6bromohexanoiacid (4.88 g, 25 mmol) in dry &H (25 mL) was addetBuOH(9.27 g, 11.7 mL,

125 mmol) at 0 °C followed by DMAP (0.31 g, 2.5 mmol). After 5 min, DCC (5.67 g, 27.5 mmol) was
added to this solution. The solution was then left to warm to rt and stirred overnight. Subsequently,
the mixture was filtered and then patittned with HO (25 mL). The agueous phase was extracted
once more with CkC} (25 mL) and the combined organic layers were dried oveB@afiltered and
concentratedin vacuo The remaining residue was purified by column chromatography (petroleum

ether/CHCL 4:1) to give the title product aacoloudessoil.

Yield (4.6%), 74%)R = 0.35 (petroleum ether/CkCh 3:1); '"H NMR(500 MHz, DMS@0 { ¢ m®do m
1.44 (m, 4H, 4, CH), 1.44¢ 1.55 (m, 2H, 3), 1.78 (dtJ)= 6.8, 14.6 Hz, 2H;I3), 2.181 J= 7.3 Hz,

2H, 2H), 3.51 (tJ= 6.7 Hz, 2H,-Bl); ®*C NMR(126 MHz, DMS@:0 1 H-8)42y.§7 (&)/27.90
(CQH,)s), 32.02 (&), 34.74, 35.08 (T, G6), 79.55 Q(CH),), 172.25 (COLGMS (ESI) (90% B to

100% MeOH in 10 min, then 100% MeOH to 20 min, DABI@2AM), tg=11.64 minm/z [M +HJ’

calcd for GiHye °BrO,, 251.06; found, 251.1.

tert-Butyl 6-[6-(6-chlorohexoxyhexoxy]hexanoate 12)

o] J<
CI\/\/\/\O/\/\/\/O\/\/\)'LO

This compound was prepared using the General Procelaned tert-butyl 6-bromohexanoate(11,
10.05 g, 40 mmol)and 6-(6-chlorohexoxyhexare-1-ol (10, 9.47 g, 40 mmol)The crude product was

purified by column chromatography (petroleum ether/EtQX1) to give acolouless oil.

Yield (5.0, 31%)R =0.43 (petroleum ether/EtOAc 10:1% NMR(500 MHz, DMS@0 { ¢M ®H H
1.53 (m, 29H, GHCH), 1.65¢ 1.74 (m, 2H, G 2.15 (t,J= 7.3 Hz, 2H, GH 3.23¢ 3.35 (m, 8H,
OCH), 3.60 (tJ= 6.6 Hz, 2H, GEI);"*C NMR(126 MHz, DMS@;0 1 H 3)426.14 (G})/ 25.36

(CH), 25.70 (2 x Gl 26.24 (Ch), 27.90 (GTHy)s), 29.04 (Ch), 29.22 (Ch), 29.35 (Ch), 29.37 (Ch),

32.18 (Ch), 34.93 (Ch), 45.44 (CKLI), 69.89, 69.92, 70.01, 70.03 (QCH9.44 QCHY),), 172.35
(CO)LCGMS(ESI) (90%:8 t0100% MeOH in 10 min, then 1%0MeOH to 20 min, DAD 2200nm),

tr = 12.99 minm/z [M + HT calcd for GH,5CIQ, 407.32; found, 407;4HRMS(ESIm/z [M + NH]"

calcd for GH45CIQ, 424.3188; found, 424.3180; diff;1.89 ppm.
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tert-Butyl 6[6-[6-(1,3-dioxoisoindolin2-yl)hexoxy]hexoxy]hexanoate (13)

o]
(@] J<
N\/\/\/\O/\/\/\/O\N\)J\O
@]

This compound was prepared using the General Procetlurend linker precursorl2 (4.07 g,
10mmol). The crude product was purified by column chromatography (petroleum ether/EtOAc 4:1)

to give acoloudessoil.

Yield (3.83), 74%) R =0.57 (petroleum ether/EtOAc 4:13H NMR(500 MHz, DMS@;) + 1.20¢
1.34 (m, 10H, G 1.37 (s, 9H, GH 1.39¢ 1.51 (m, 10H, G 1.52¢ 1.62 (m, 2H, C) 2.14 (tJ=
7.3 Hz, 2H, COQH3.24¢ 3.32 (m, 8H, OGH 3.55 (tJ= 7.1 Hz, 2H, NGH7.78¢ 7.87 (m, 4H, AH);
1%C NMR(126 MHz, DMS@) ¢ 24.57, 25.30, 25.41, 25.63, 26.16 §H7.84 (QlHs)s), 27.98, 28.99,
29.12, 29.28, 29.30 (GK134.87 (CQH,), 37.44 (NCH), 69.84, 69.90 (OGKH 69.95 (2x OCH), 79.37
(ACHY)3), 123.05 (&4, G7), 131.70 (Ba, CG7a), 134.44 (&, C6), 167.99 (4, G3), 172.29 (CO);
LCMS (ESI) (90%8 to100% MeOH in 10 min, then 190MeOH to 20 min, DAD 2200nm), tg =
12.63 min, 99% puritym/z [M + HT calcd for GH,;NG;, 518.34; found, 518;53HRMS(ESI)m/z
[M +HJ calcd for GoHssNQs, 518.3476; found, 518.3458iff., ¢4.63 ppm.

tert-Butyl 6-[6-[6-(benzyloxycarbonylamino)hexoxy]hexoxy]hexanoafe5)

0
H
©VOWN\/\/\/\O/\/\/\/O\/\/\)LOk
(0]
This compound was prepared using the General ProcetMrand linker precursorl3 (2.59 g,
5mmol). The crude product was purified by column chromatography (gradient of petroleum

ether/EtOAc 8:1 to 6:1) to givealouress oil.

Yield (.10 g, 42%)R = 0.39 (petroleum ether/EtOAc 6:1% NMR(600 MHz, DMS@0 { ¢M ®H H

1.30 (m, 10H, G 1.35¢ 1.40 (m, 11H, GHCH), 1.42¢ 1.51 (m, 10H, Gl 2.15 (t,J= 7.3 Hz, 2H,

COCH), 2.93¢ 2.99 (m, 2H, NH@), 3.28¢ 3.31 (m, 8H, OGH 4.99 (s, 2HNHCGCH,), 7.18 (t,J=

5.3Hz, 1H, NH), 7.267.38 (m, 5HAr-H), *C NMR(151 MHz, DMS@0 { Hn®cpX Hp Poy I H
26.23 (Ch), 27.92 (QTHk)s), 29.06, 29.35, 29.38, 29.53 (HH34.94 (CQH,), 65.21 (NHCOH,),

69.92, 70.03 (OGH 79.48 Q(CH),), 127.83, 127.86, 128.47 -& G3, G4), 137.50 (A), 156.24

(CONH), 172.40 (C®.3gnal for one CHgroup is missing (overlapping solvent peak€§}MS (ESI)

(90% HO to 100% MeCN in 10 min, then 280MeCN to 20 min, DAD 2@00 nm),tg = 12.46 min,
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99% puritym/z [M + HJ calcd for GoHs:NQs, 522.38; found, 522;3HRMSESIn/z [M + HJ calcd for
GeoHs1INGs, 522.3789; found, 522.3770; djf€3.64 ppm.

Linker L6:

BI’\/\/\Br & HO/\/\/OH

‘a
0
NN
Ho/\/\/o\/\/\o/\/\/o Br o
14 11
\b
0 15 R=0H :I
c
R/\/\/O\/\/\o/\/\/o\/\/\)\ok 4 16 R = NPhth

E L6 R =NHCbz

Reagents and condition&) Sodium, 100 °C, 3 (i) toluene, 50% NaOH, TBAHS, rt, 18 Hi)}®isCl, BN, CHCh, rt, 2 i
(i) potassium phthalimide, DMF, 95 °C, 18 h; (d) (i) hydrazine hydrate, EtOH, 80 °C, &h;E§iNZCHCL, rt, 18 h.

4-[4-(4-Hydroxybutoxy)butoxy]butanl-ol (14)
HO/\/\/O\/\/\O/\/\/OH

Thiscompound was synthesized similar to a previously reported procetlurérief, sodium (5.75 g,

250 mmol) was cut to small pieces, washed with hexanes (100 mL), and reacted under dissolution
in 1,4butanediol (45.1 g, 44 mL, 500 mmol) at 80 °C whileirggirvigorously. The reaction mixture
was heated to 100°C and igdbromobutane(21.6 g, 11.9 mL, 100 mmol) was added carefully and
dropwise. The mixture was stirred from 3 h, after which it was coolet. 6,0 (50 mL) wasarefully
added, and the aqueaulayer was extracted with GEL (3 x 100 mL). The combined organic layers
were washed with halgaturated brine (50 mL), dried over J$8), filtered and concentrated

in vacua The yellow product was redissolved in@{(200 m).and recrystallized at18 °C overnight.

The ether was decanted, the product washed with coldOE(S0 mL), and redissolved in,@&t
(100ml). The ether was evaporated vacuoon a rotary evaporator without putting the flask in the

water bath. This allowethe product to precipitate drngdryingand yielded a finevhite powder.
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Yield (1.95g,51%) mp 30¢ 32°C, lit. mp 3 °C;*H NMR(500 MHz, DMS@0 ¢ 8ddn, 12H,

CH), 3.31¢ 3.41 (m, 12H, OGH 4.32 (t,J= 5.2 Hz, 2H, OH}C NMR(126 MHz, DMS@0)’ { HC ®AT =
26.26, 29.45 (Ch 60.74, 69.88, 70.05 (OGH.GMS (ESI) (90%8 to 100% MeOH in 10 min, then

100% MeDHto 20 min, DAD 19800nm), tg = 8.37 minm/z [M + HJ calcd for GH,c0,, 235.19;

found, 235.2.

tert-Butyl 6-[4-[4-(4-hydroxybutoxy)butoxy]butoxy]hexanoate (15)

o]
HO/\/\/O\/\/\O/\/\/’O\/\/\)‘Lok

This compound was prepared using the General Procelaned tert-butyl 6-bromohexanoate(11,
10.05 g, 40 mmol) and-[4-(4-hydroxybutoxybutoxy]butartl-ol (14, 29.43 g, 100 mmol)he crude
product was purified by column chromatography (gradient of petroleum ether/EtOAc 2:1 to 1:1) to

give acoloudess oil.

Yield 6.80g, 42%) R =0.29 (petroleum ether/EtOAc 1:1)H NMR(500 MHz, DMS@0 1 c¢M®H 0
1.31 (m, 2H, CO(GkLH,), 1.38(s, 9H, CH), 1.41¢ 1.54 (m, 16H, G 2.15 (tJ= 7.3 Hz, 2H, COgH

3.30¢ 3.40 (m, 14H, OGH 4.31 (tJ= 5.1 Hz, 1H, OHYC NMR(126 MHz, DMS@0' {4 HRNn ®cns Hp
26.04, 26.19, 26.21 (GK27.87 (QTHk)s), 29.02, 29.41 (GH 34.89 (COGH 6069 (CHOH), 69.84,

69.85, 70.01 (OGN 79.42 QCH)3), 172.33 (CO);GMS (ESI) (90% 8 to 1086 MeOH in 10 min,

then 100% MeOH to 20 min, DAD 2800nm), tz = 11.77 minm/z [M + HJ calcd for GH,40s,

405.32; found, 405;4HRMS(ESI)m/z [M + HJ calcd for GH,,0s, 405.3211; found, 405.321 8iff.,

0.49ppm.

tert-Butyl 6-[4-[4-[4-(1,3-dioxoisoindolin-2-yl)butoxy]butoxy]butoxy]hexanoate (16)

0 O
N /\/\/O\/\/\O/\/\/O\/\/\/U\Ok
(o]

The linker precursod5 (4.07 g, 1Gnmol) was dissolved in dry & (15 mL) and BN (2.02 g,
2.8mL, 20 mmol) at 0 °C amdethanesulfonylchloride (1.49 g, 1.0 mL13 mmol)in dry CHCL
(25mL) was addediropwise After completeaddition, the mixture was stirred at rt for 2 h. The
suspension was filtered, theoloudessresidue was washed with GEL (25 mL) and the clear filtrate

was transferred into a separation funnel. The organic layer washed with 10% KHSOsolution
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(50mL) and brine (50 mL), dried overJS&), filtered and concentratedh vacuoto give an orange
oil. The crude mesylate interdiate was used without further purificationThe envisaged
phthalimidewasthen prepared using the General Proceduie The crude product was purified by

column chromatography (petroleum ether/EtO&4) to give aoloudess oil.

Yield 8.42g, 64%)R =0.55 (PE/EtOAc 3:11 NMR(500 MHz, DMS@0 ¢ ¢ &.80Hnm, 2H, Ci)
1.37 (s, 9H, Gj 1.41¢ 1.52 (m, 14H, GH 1.58¢ 1.66 (m, 2H, CH 2.14 (tJ= 7.3 Hz, 2H, COgQH
3.24 ¢ 3.37 (m, 12H, OGH 3.57 (t,J= 7.1 Hz, 2H, NGH 7.77¢ 7.89 (n, 4H, AH); °C NMR
(126MHz, DMS@I0 + Hn dc M b, REUT (2% G R68120,26.21,/26.77 (©H27.88
(CQHs)s), 29.02 (Ch), 34.90 (COGH 37.42 (NCH, 69.44, 69.81, 69.83 (OgH69.85 (2 x OGH
69.91 (OCh, 79.43 QCH)3), 123.09 (&, G7), 131.75 (Ba, G7a),134.47 (&, G6), 168.05 (4,
G3), 172.34 (CO),CMS(ESI) (90%,8 to 100 MeCN in 10 min, then 100%€CN to 20 min, DAD
220-400nm), tg = 12.21 min, 96% purityn/z [M +HJ" calcd for GH,/NO;, 534.34; foud, 534.4
HRMSESIM/z [M + HJ calcd for GH,;sNG;, 534.3425; found, 534.3403; djft4.12ppm.

tert-Butyl 6-[4-[4-[4-(benzyloxycarbonylamino)butoxy]butoxy]butoxy]hexanoate (L6)
o} 0
H

This compound was prepared using the General ProcetMrand linker precursorl6 (2.67 g,
5mmol). The crude product was purified by column chromatography (gradient of petroleum

ether/EtOAc 4:1 to 2:1) to givealouiess oil.

Yield (.64 g, 61%)R = 0.65 (petroleum ether/EtOAc 2:1% NMR(600 MHz, DMS@ 0 + C¢M D H 0

1.31 (m, 2H, CHl 1.38 (s, 9H, GH 1.40¢ 1.51 (m, 16H, G 2.15 (tJ= 7.3 Hz, 2H COgH2.98 (q,]

= 6.4 Hz, 2H, NHtB), 3.26¢ 3.34 (m, 12H, OGH 4.99 (s, 2H, NHGDH,), 7.20 (tJ= 5.7 Hz, 1H, NH),

7.26¢ 7.38 (M, 5H, AH);°C NMR (151 MHz, DMS@0 { Hn®coX Hp docC ), HC PHO =
27.91 (OCHs)s), 29.05 (CH), 34.92 (COGH 40.25 (NHCH 65.22 (NHCOH,), 69.73, 69.88 (OGH

79.47 Q(CH),), 127.83, 127.86, 128.47 - G3, G4), 137.47 (A), 156.23 (CONH), 172.380);

LCGMS (ESI) (90%8 to 100% MeOH in 10 min, then 200MeOH to 20 min, DAD 2200 nm),tz=

12.14 min, 99% puritym/z [M + HJ calcd for GHs:NO;, 538.37; found, 538;5HRMS(ESI)m/z

[M +HJ" calcd for GoHs;NO;, 538.3738; found, 538.3D; diff., ¢5.20ppm.
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Linker L7:

C'\/\/\/\kof\/}OH ' Bf\/\/\)olxok

17 11
l o
(0] /I<
R\/\/\/\O/\/O\/\O/\/O\/\O/\/O\/\/\/”\O

18 R=Cl ]
C
19 R =NPhth
d [
L7 R=NHCbz

Reagents and condition@) 50% NaOH, DMSO, rt, 24H);tbluene, 50% NaOH, TBAHS, rt, 1&hpdtassium phthalimide,
DMF, 95 °C, 18 ) (i) hydrazine hydrate, EtOH, 80 °C, 3 h; {8}, Z£iN, CHCW, rt, 18 h.

2-[2-[2-[2-[2-(6-Chlorohexoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethanol (17)
Cl \/\/\/\O/\/O\/\O/\/O\/\O/\/OH

This compound was prepared using the General Procedungentaethylene glycol(36.98 g,
150mmol), aqueous NaOH (50%, 7.7 mL, 150 mraot) chloro-6-iodohexane(18.49 g, 11.4 mL,
75 mmol).The crude product was purified by column chromatography,QeiMeOH 49:1) to give a

greenish oil.

Yield(10.71g, 40%)R =0.26 (CHCLYMeOH 19:1);H NMR(600 MHz, DMS@0 1 ¢ NXL.AIH(p,
4H, CH), 1.44¢ 1.52 (m, 2H, B,), 1.65¢ 1.73 (m, 2H, Ci 3.34¢ 3.42 (m, 4H, OGH 3.43¢ 3.52 (m,
18H, OCP), 3.61 (tJ= 6.6 Hz, 2H, GEll), 4.54 ()= 5.4 Hz, 1H, OHJC NMR(151 MHz, DMS@0 1
25.09, 26.27, 29.22, 32.19 ({H15.52 (CKCI), 60.39, 69.65, 69.94, 69.$B.98, 70.34, 72.51 (OQH
LCGMS(ESI) (90%28 to 100% MeOH in 10 min, then 200MeOH to 20 min, DAD 2@00nm), tg =
10.38 minm/z [M + HJ calcd for GsHs:CIQ, 357.20; found, 356;84HRMSESI/z [M + HT calcd for
CieH::CIQ, 357.2038; found, 352028; diff. (ppm)g2.80 ppm.
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tert-Butyl 6[2-[2-[2-[2-[2-(6-chlorohexoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]hexanoate (18)

@]
CI\/\/\/\O/\/O\/\O/\/O\/\O/\/O\/\/\)LOk

This compound was prepared using the General Proceluaed tert-butyl 6-bromohexanoate(11,
10.05 g, 40 mmol) an®-[2-[2-[2-[2-(6-chlorohexoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethanoll7,
14289, 40 mmol). The crude product was purified by column chromatograplgyadient of

petroleum ether/EtOAc 1:fo 1:2) to give acolouless oil.

Yield (9.28), 44%)R = 0.35 (petroleum ether/EtOAc 1:2}4+-NMR (600 MHz, DMS@) + 1.241.33
(m, 4H, Ch), 1.341.40 (m, 2H, CH 1.38 (s, 9H, GH 1.431.51 (m, 6H, CH| 1.661.72 (m, 2H, CH
2.16 (t,J= 7.3 Hz, 2H, COgH3.333.39 (m, 4H, OGH 3.433.47 (m, 4HOCH), 3.4%3.52 (m, 16H,
OCH), 3.60 (t,J= 6.6Hz, 2H, Ci&I); *GNMR (151 MHz, DMS@) 1 24.63, 25.08, 25.28, 26.26
(CH), 27.92 (QHs)s), 29.03, 29.21, 32.18 (©H34.92 (COGH 45.49 (CHLI), 69.64, 69.66, 69.97,
69.98, 70.29, 70.33 (0QH79.48 QCH)3), 172.39 (CO).CMS (ESI) (90% 0 to 100% MeOH in
10min, then 100% MeOH, DAD 2800nm), t= 12.33min, m/z [M + NH]" calcd for GHs:CIQ,
544.36; found 544, 2HRMSESIn/z [M +Ng" calcd for GgHs;CIQ, 559.3165; found, 549.3137diff.,
¢5.09ppm.

tert-Butyl 6[2-[2-[2-[2-[2-[6-(1,3-dioxoisoindolin-2-yl)hexoxy]ethoxy]ethoxy]ethoxy]ethoxy]
ethoxy]hexanoate (19)

o]
o]
N \/\/\/\O/\/o\/\o/\/o\/\o/\/o\wok
(@]

This compound was prepared using the General Procetlurend linker precursorl8 (4.07 g,
10mmol). The crude producwas purified by column chromatography (gradient of petroleum

ether/EtOAc 1:1 to 1:2) to givealouidess oil.

Yield (4.91 g, 77%R = 0.24 (petroleum ether/EtOAc 1:2¥4 NMR (600 MHz, DMS@,) + 1.22¢
1.32 (m, 6H, Ci 1.37 (s, 9H, GH 1.42¢ 1.50 (m, 6H, Ci 1.54¢ 1.60 (m, 2H, Ci 2.15 (t,J=
7.3Hz, 2H, COGH 3.34 (t,J= 6.5Hz, 4H, OCH 3.41¢ 3.45 (m, 4H, OGN 3.46¢ 3.50 (m, 16H,
OCH), 3.55 (t,J= 7.1Hz, 2H, NCHI7.81¢ 7.87 (m, 4HAr-H); ®*CNMR (151 MHz, DMS@s) + 24.62,
25.28, 25.39, 26.23 (G 27.91 (QHs)3), 28.04, 29.03, 29.16 (@H34.91 (CQH,), 37.51 (NCH,
69.61, 69.63, 69.95, 69.97, 70.29, 70.35 (9C¥P.48 QCH)s), 123.14 (4, G7), 131.76 (3a,
G7a), 134.52 (&, C6), 168.08 (1, G3), 172.38 (COLCMS (ESI) (90% @ to 100% MeOH in
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10min, then 100% MeOH, DAD 2@00nm), tg= 12.44min, 99 % purity, m/z [M + NH]" calcd for
GagHssN Oy, 655.42 found, 655.1 HRMS(ESIM/z [M + NH]" calcdfor GyHssNOyo, 655.4134 found,
655.4164 diff., 4.58 ppm.

tert-Butyl 6[2-[2-[2-[2-[2-[6-(benzyloxycarbonylamino)hexoxy]ethoxy]ethoxy]ethoxy]ethoxy]
ethoxy]hexanoate (L7)

o]
H
©\/OW N \/\/\/\O/\/O\/\o/\/ox/\o/\/o\/\/\)LOk

(o]

This compound was prepared using the General ProcetMrand linker precursorl9 (3.19 g,
5 mmol). The crude product was purified by column chromatography (petroleum ether/EtOAc 1:2) to

give acoloudess oil.

Yield (0.83 g, 26%R = 0.19 petroleum ethefEtOAc 1:2)'H NMR (600 MHz, DMS@) + 1.18¢
1.30 (m, 6H, Ci 1.33¢ 1.41(m, 2H, Cb), 1.38 (s, 9H, GH 1.42¢ 1.51 (m, 6H, CH| 2.15 (t,J=
7.3Hz, 2H, COGH 2.96 (, J= 6.6Hz, 2H, NH&), 3.34 (t,J= 6.6Hz, 4H, OGH 3.42¢ 3.46 (m, 4H,
OCH), 3.47¢ 3.51 (m, 16H, OGH 4.99 (s, 2H, OGPh), 7.18 (tJ= 5.7Hz, 1H, CONH), 7.277.37
(m, 5H,Ar-H); *C NMR (151 MHz, DMS@;) { 24.63, 25.29, 25.51, 26.23 ($H27.92 (QlH,)s),
29.03, 29.31, 29.52 (GK134.92 (CQH,), 65.21 (OCHPh), 69.64, 69.96, 69.98, 70.30, 70.41 (YCH
79.49 QCH),), 127.84(Go QU S MHYDQP S 0 Ma Q@®E pMpPé PHo 6/ thdl O MT
signal for NIEH, is missing (overlapping solvent peaklzMS (ESI) (90% .08 to 100% MeOH in
10min, then 100% MeOH, DAD 2800nm), tzx= 12.28min, 99%purity, m/z [M + NH]" cakd for
GasHsoNOyo, 659.45 found, 659.6 HRMS(ESIMm/z [M + NH]" calcd for GHseNO,o, 659.4459 found,
659.4477 diff., 3.49ppm.
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Linker L8:

0

21 R=Cl
e
22 R =NPhth

[ L8 R =NHCbz

Reagents and condition&@) 50% NaOH, DMSO, rt, 24 h; (b) toluene, 50% NaOH, TBAHS, rt, 18 h; (c) ppkeakalimide,
DMF, 95 °C, 18 h; (d) (i) hydrazine hydrate, EtOH, 80 °C, 3{€I(ifi®, CHC), rt, 18 h.

4-[4-[4-(6-Chlorohexoxy)butoxy]butoxy]butarl-ol (20)
Chae e e g O g S OH

This compound was prepared using the General Procelduw@mpoundl4 (52.73 g, 22%nmol) and
aqueous NaOH (50%, 11.6 mL, 225 mmdlhe crude product was purified by column
chromatography (petroleum ether/EtOAc 1:1) to givecdouress oil.

Yield (0.59g, 40%)R =0.40 (petroleum ether/EtOAc 1:1)H NMR(500 MHz, DMS@0 1 CM ®H p

1.57 (m, 18H, G 1.65¢ 1.74 (m, 2H, C{ 3.30¢ 3.35 (m, 12H, OGH 3.35¢ 3.41 (m, 2H, OGH

3.60 (t,J= 6.6 Hz, 2H, GEl), 4.30 ()= 5.2 Hz, 1H, OHJC NMR(126 MHz, DMS@0 { Hp ®MO S HC
(CH), 26.22 (5 x G 29.21, 29.4332.16 (Ch), 45.44 (CKCI), 60.70 (OGH 69.85 (2 x OGH 69.89,

70.03 (OCH; LGMS(ESI) (90%28 to 100% MeOH in 10 min, then 200MeOH to 20 min, DAD 195

400nm), tr = 12.06 minm/z [M + HJ calcd for GgHs/ClQ, 353.24; found, 352;9HRMS(ESI)m/z

[M +HJ caled for GgHs/ClQ, 353.2453; found, 353456, diff.,0.85ppm.
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tert-Butyl 6-[4-[4-[4-(6-chlorohexoxybutoxy]butoxy]butoxy]hexanoate (21)

@]
CI\/\/\/\O/\/\/O\/\/\O/\/\/O\/\/\)I\Ok

This compound was prepared using the General Proceluaed tert-butyl 6-bromohexanoate(11,
10.05 g, 40 mmol) andH[4-[4-(6-chlorohexoxybutoxy]butoxy]butanl-ol (20, 14.12g, 40 mmol)The
crude product was purified by column chromatography (gradient of petroleum ether/EtOAc 8:1 to

1:1) to give &olouress oil.

Yield (6.49 g, 31%R = 0.33(petroleum ethefEtOAc 4:1)H NMR(600 MHz, DMS@g) 1 1.23¢

1.34 (m, 6H, i 1.38 (s, 9H, GH 1.41¢ 1.52 (m, 18H, G#f 1.66¢ 1.72 (m, 2H, CH 2.15 (tJ=

7.3Hz, 2H, COGH 3.28¢ 3.35 (m, 16H, OGH 3.60 (t,J= 6.6Hz, 2H, Ci€I);°C NMR(151 MHz,
DMSQds) + 24.64, 25.17, 25.37, 26.24 (§H27.90 (QlHy)s), 29.07, 29.25, 32.19 (@H 34.93
(CQHy), 45.45 (CKLI), 69.92 (OGH 79.45 ((CH)3), 172.36 (CO).CMS (ESI) (90% B to 100%
MeOH in 10min, then 100% MeOH, DAD 2800nm), tzr= 13.54 min,m/z [M + HJ calcd for
GeHssCIQ, 523.38; found, 523;5HRMS(ESI)m/z [M+H]' calcd for GHssCIQ, 523.3744; found,
523.3760; diff., 3.0ppm.

tert-Butyl 6-[4-[4-[4-[6-(1,3-dioxoisoindolin2-yl)hexoxy]butoxy]butoxy]butoxy]hexanoate (22)

O
(@]
N\/\/\/\O/\/\/O\/\/\o/\/\/o\/\/\)Lok
O

This compound was prepared using the General Procetlirend linker precursorl (4.07 g,
10mmol). The crude product was purified by column chromatography (gradient of petroleum

ether/EtCAc 4:1 to 2:1) to give eolouress oil.

Yield (2.51g, 48%); R = 0.23 petroleum ethefEtOAc 4:1)'H NMR (600 MHz, DMS@,) + 1.22¢
1.33 (m, 6H, Ci 1.37 (s, 9H, G 1.41¢ 1.51 (m, 18H, G 1.53¢ 1.60 (m, 2H, CH 2.14 (tJ=
7.3Hz, 2H, COGH 3.26¢ 3.34 (m, 16H, OGH 3.54 (t,J= 7.1 Hz2H, NCh), 7.79¢ 7.86 (m, 4H,
Ar-H); ®*CNMR (151 MHz, DMS@) ¢ 24.63, 25.36, 25.46, 26.22, 26.23 {;47.88 (QlH,)s), 28.04,
29.05, 29.18 (CHH 34.91 (CQH,), 37.48 (NCH), 69.85, 69.88, 69.9DCH), 79.42 QCH),), 123.10
(G4, G7), 131.74 (Ba, G7a), 134.49 (&, G6), 168.03 (€1, G3), 172.33 (CO);GMS (ESI) (90%.8
to 100% MeOH in 1@in, then 100% MeOH, DAD 2200nm), tg= 13.59min, 94 %purity, m/z
[M +HY calcd for GgHseNG;, 634.43 found, 634.6 HRMS(ESI)m/z [M + H] calcd for GgHsgNG,
634.4298 found, 634.4313 diff., 3.36ppm.
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tert-Butyl 6-[4-[4-[4-[6-(benzyloxycarbonylamino)hexoxy]butoxy]butoxy]butoxy]hexanoate (L8)

(0]
H
@\/O\H/N\/\/\/\O/\/\/O\/\/\O/\/\/O\/\/\)Lok
(o]
This compound was prepared using the General ProcetMrand linker precursor22 (3.17 g,

5mmol). The crude product was purified by column chromatography (gradient of petroleum

ether/EtOAc 4:1 to 2:1) to giveadlouress oil.

Yield 0.86 g, 27%);R = 020 (petroleum ether/EtOAc 4:1JH NMR (600 MHz, DMS@;) 1 1.20¢

1.31 (m, 6H, GH 1.35¢ 1.41 (m, 2H, CH 1.38 (s, 9H, GH 1.42¢ 1.47 (m, 4H, CH| 1.47¢ 1.52 (m,

14H, Ch), 2.15 (tJ= 7.3 Hz, 2H, COQH2.96 (qJ= 6.6 Hz, 2H, NHH), 3.28¢ 3.35 (m, 16H, Gi

4.99 (s, 2H, OGPh), 7.18 (tJ= 5.7, 1H, CONH), 7.277.38 (m, 5H, AH); °C NMR (151 MHz,

DMSQd) + 24.63, 25.36, 25.57 26.23 (§H27.90 (GIHy)s), 29.06, 29.33, 29.51 (QH 34.92

(CQH,), 65.19 (OCHPh), 69.86 (OGH 79.45 ((CH),), 127.82 (@ QU S MHQIAD = 6o T dn
MQUX wMpc ®PHm O/ thelsignalJor WMdHHIsthassing doienlapding solvent peakiEMS

(ESI) (90%.,8 to 100% MeOH in IQin, then 100% MeOH, DAD 2000nm),tr= 13.34min, 96%

purity, m/z [M + HJ calcd for GHgsNQs, 638.46; found, 638;53HRMS(ESI)m/z [M + HJ calcd for

GeeHsaN G, 638.4629; found, 638.4626; dif€0.47ppm.
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G. Synthesis of the CRBN ligan@d4C3

F o o R F oo R
N, a N,
o+ R'HN X —_— N X
o) o}
23 R' =Boc; X =CO; R®=H C1 X=CO;R3®=H
24 R' =Boc; X = CO; R® = CH,4 C2 X =CO;R®=CH,4
25 R'=H; X=CHy R®=H C3 X=CHy R®=H

Reagents and condition&) NaOAc, AcOH, refl#G6 h.

tert-Butyl N-(2,6-dioxo-3-piperidyl)carbamate(23)

A(o%o N
HN (6]
This compound was synthesized similar to a previously reported procédurerief, © a mixture of
BocGInOH (2.46 g, 10 mmol) in TKBD mL) was added 1;tarbonyldiimidazol€1.95 g, 12 mmol)
and a catalytic amount of-@imethylamino)pyridine (5 mg). Subsequently, it was heated at reflux for
10 h until a clear solution was formed. After evaporation of the solvent, EtOAc (200 mbjidexs
to the residue and the mixture was washed witbkCH(50 mL) and brine (50 mL). The organic layer
was dried over N&Q and eluted with EtOAc through a short pad of silica gel. Evaporation of the

solvent and dryingn vacuogave acoloutess solid

Yield (.92 g 84%) R = 077 (EtOA}:.

tert-Butyl N-(1-methyl-2,6-dioxo-3-piperidyl)carbamate(24)

O O

A(OJ( N
HN (@)

This compound was synthesized similar to a previously reported procéduarérief, 23 (2.28 g,

10mmol) was dissolved in DMF (25 mL) and milled potassium carbonate (2.76 g, 20 mmol) and

methyl iodide (1.42 g, 0.62 mL, 10 mme#re added. The reaction mixture was ultrasonicated for

2 h. After dilution with EtOAc (100 mL), the red mixture was washed ¥t NaOH (2 x 25 mL),(H

(25 mL) and brine (25 mL). Tbeloudesssolution was dried (N&Q), filtrated and evaporated. The
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residue was purifiedby column chromatographypétroleum ether/EtOAc 2:1) to afford colouress

solid

Yield(0.70 g, 29%)R = 034 (petroleum etherEtOAR:1).

3-Aminopiperidin-2-one (25)

O
NH
HoN

This compound was synthesized reported previously’ In brief, L-ornithine hydrochloride (10 g,

59 mmol) was stirred together with a solution of Na@Ellets (2.38 g, 59 mmol) in,@ (10 mL) for

10 min. Aluminium oxide was suspended in toluene (100 mL) and the aqueous solution was added
via syringe. After refluxing the combined mixture for 3 h and collecting the wateranvdbeanStark
apparatus, the miture was cooled to rt, the alumina was filtered and it was washed with 10% MeOH

in CHCL (30 mL). The filtrate was evaporatedvacuato give a yellow oil.

Yield 8.87g,57%):"H NMR(600 MHz, DMS@0 1.86¢ 1.47 (m, 1H, 4), 1.57¢ 1.68 (m, 1H5-H),
1.71¢ 1.79 (m, 1H, 54), 1.90¢ 1.98 (m, 1H, 4), 3.03¢ 3.10 (M, 3H, 3, 6H), 7.34 (br s, 1H, NH)
13C NMR(151 MHz, DMS@0 21.14 (G5), 29.77 (&), 41.62 (), 51.22 (€3), 173.87 (Q); LGMS
(ESI) (90% .09 to 100% MeOH in 10 min, the®@o MeOH to 20 min, DAD &800 nm),tg =
0.71min, m/z [M + HT calcd for @H;oN,O, 115.08; found, 14.8; HRMS(ESIm/z [M + HJ calcd for
GHiN,O, 115.0866; found, 115.0869; diff., 2.61 ppm.
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4-Fluorothalidomide (CJ)

F' o o
NH
N o
o)

This compound was synthesized similar to a previously reported procédarbrief, amixture of

3-fluorophthalic anhydride (1.25 g, 7.5 mmol) an@3 (1.14 g, 5 mmol) and a solution of sodium
acetate (0.50 g, 6.0 mmol) in glacial acetic acid (20wlsyrefluxed for 6 h. After cooling, it was
poured onto HO (100 mL) and the solid formed was collected by filtration, washed with H

(3 x 5 mL) and petroleum ether (3 x 5 mL). The purple solid was furtheriniriaduo

Yield(1.23 g, 89% R = 067 (petroleum etherEtOAcL:2).

4-Fluoro-2-(1-methyl-2,6-dioxo-3-piperidyl)isoindoline-1,3-dione (C2

This compound was synthesized similar to a previously reported procédarbrief, A mixture of
3-fluorophthalic anhydride (1.25 g, 7.5 mmol) an@4 (1.21 g, 5 mmol) and a solution of sodium
acetate (0.50 g, 6.0 mmol) in glacial acetic acid (20wls)refluxed for 6 h. After cooling, it was
poured onto HO (100 mL) and the solid formed was collected by filtratisashed with HO (3 x
5mL) and petroleum ether (3 x 5 mL). The purple solid was further airiegicuo

Yield(1.19 g 82%) R = 0.55 petroleum ether/EtOAd.:1).

4-Fluoro-2-(2-oxo-3-piperidyl)isoindoline-1,3-dione (C3)

F 0 o
NH
N
o)

3-fluorophthalic anhydride (1.25 g, 7.5 mmol) an@5 (0.57 g, 5 mmol) and a solution of sodium
acetate (0.50 g, 6.0 mmol) in glacial acetic acid (20wlsyrefluxed for 4 h. After cooling, it was
poured onto HO (100 mL) and the solid formed was collected by filtration, washed wit H

(3 x 5 mL) and petroleum ether (3 x 5 mL). ddleurlesssolid was further driedh vacuo
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Yield 0.85g, 65%); mp>250°C;R = 016 (petroleum ether/EtOAc 2); 'H NMR(600 MHz, DMS@;)

11.82¢Mmdhp 6 ¥ = -HpME6C 210@ (M, 1K -H), 2.15¢ 2.25 (m, 1K -H), Q.16¢ 3.27 (m,
H1 ZH),c4@9 (ddJI ¢ ®n T ™ M-E)d7.65¢17.26 (m,1281), 788 7.94 (m, 2H, AH, NH)

¥C NMR(151 MHz, DMS@i0 21.78(Gp QU X WO T m Ttdd X p ©d@d7AIB (dAI(C, F)
= 12.7 Hz)122.98 (d2J(C, F) = 19.6 Hz:3a, G5), 120.00 (d*J(C, F) = 2.7 Hz; %), 133.83,138.02
(d,3J(C, F) = 7.8 Hz;8; G7a), 156.93 (d'J(C, F) = 262 Hz;4}, 164.40 (€1), 166.53 (d>J(C, F) =
2.2Hz, @3), 166.91 (&1 QUCMS (ESI) (90% B to 100% MeCN in 10 min, then 200MeCN to
20min, DAD 20-400 nm),tg = 5.73 min, 99% puritym/z [M + HJ calcd forGCH;:FNO;, 263.08;

found, 2628; HRMS(ESI)m/z [M + Na* calcd for C;sH,:FNOs, 2850646, found, 285.0642 diff.,

¢1.40 ppm.

H. Synthesis of theinker-conjugated CRBN ligand3_.1CLD

General Procedure/: Nucleophilic aromatic substitution reactionThe corresponding orthogonal
protected linker5 (1 mmol)was dissolved idry EtOAQ10 mL) and treated with 10% Pd/C (10%
m/m). The reaction mixture was stirred undes (1 atm, balloon) overnight. The mixture was filtered
through celite and the filtrate was concentrated. The oily residue was redissolved in dry DMSO
(10mL) and DIBA (2 mmol, 0.34 mL) ande corresponding CRBN Liga@dl mmol) were added.

The mixture was stirred at 90 °C for 18 h. After cooling, it was poured ontesdtalfated brine
(100mL) and it was extracted with EtOAc (2 x 50 mL). The combined organi ‘eser washed

with 5% aqueous LiCl solution (50 mL) and brine (50 mL), dried over.,8Q, filtered and

concentrated.

tert-Butyl 2-[2-[2-[[2-(2,6-diox0-3-piperidyl)-1,3-dioxo-isoindolin-4-yllJamino]ethoxy]ethoxy]
acetate(CL1)

This compound was prepared using the General Procedu@RBN ligan@1(0.28 g)and linkerL1
The crude product was purified by column chromatograginadient ofpetroleum ethefEtOAc 1:1

to 1:2) to give a yellovsolid
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Yield(0.14 g, 30%); mp6 ¢ 68 °C;R = 0.23 (petroleum ether/EtOAc 1:14 NMR(500 MHz, DMSO
d0 + M On ), 1098¢2.064(n,SLH, /4H), 2.45¢ 2.63 (m, 2H, 4H, 5'H), 2.80¢ 2.95 (m, 1H,
5'-H), 3.46 (qJ= 5.6 Hz, 2H, OGK3.58 (s, 4H, OGKI3.62 (t,J= 5.5 Hz, 2H, NHH), 3.96 (s, 2H,
OCH), 5.04 (ddJ=5.5, 12.7 Hz, 113;-H), 6.59 (tJ= 5.8 Hz, 1H,INCH), 7.03 (dJ= 7.0 Hz, 1H), 7.14
(d, J= 8.6 Hz, 1H,-Bl, ZH), 7.57 (ddJ= 7.1, 8.6 Hz, 1H-#8), 11.05 (br s, 1H, NHJC NMR(126
MHz, DMBOds0) {  H-&)427.88 (GHs)s), 31.11 ('), 41.87 (NHCH 48.71 (€3"), 68.33, 69.04,
69.76, 70.06 (OGN 80.75 (CH),), 109.41 (€3a), 110.79 (@), 117.56 (&), 132.23 (Fa), 136.33
(G6), 146.56 (&), 167.41 (), 169.05 (€3), 169.46(GH )170.13 (&'), 172.86 (O); LGMS (ESI)
(90% HO to 100% MeCN in 10 min, thd80% MeCN to 20 min, DAD 2200 nm),tg = 8.24min,
99% purity,m/z [M + HJ calcd for GsH,gNsOs, 476.20; found476.0; HRMS(ESI)m/z [M + HJ calcd
for GaHaeNsOg, 476.2027; found476.2009; diff., ¢3.78 ppm

tert-Butyl 2-[2-[2-[2-[[2-(2,6-diox0-3-piperidyl)-1,3-dioxo-isoindolin-4-ylJamino]ethoxy]
ethoxy]ethoxy]acetate(CL2)

(e}
>LO)K/O\/\O/\/O\/\NH o o
NH
N (e}
(e}

This compound was prepared using the General Proceduf@RBN ligan@1(0.28 g)and linkerL2

The crude product was purified by column chromatography (EtOAc) to give a yellow oil.

Yield 0.14 g, 27%)R = 0.73 (EtOAcfH NMR(600 MHz, DMS@;0 + ™M ® o0 ), 1098¢2.05p1 = / |
(m, 1H, 4H), 2.46¢ 2.62 (m,2H, 4‘H, 5'H), 2.82¢ 2.92 (m, 1H, 5H), 3.46 (q)= 5.6 Hz, 2H, OGH
3.50¢ 3.57 (m, 8H, OGH 3.61 (tJ= 5.5 Hz, 2H, NH), 3.95 (s, 2H, OGH5.04 (ddJ= 5.5, 12.9 Hz,
1H,3-H), 6.59 (tJ= 5.8 Hz, 1H,NCH), 7.03 (dJ= 7.0 Hz, 1H), 7.13 (@ 8.6 Hz, 1H,-bl, ZH), 7.57
(dd,J= 7.1, 8.5 Hz, 1H:18), 11.06 (br s, 1H, NHJC NMR(151 MHz, DMS@s0 22.31 (&), 27.92
(CCH)s), 31.15 (65"), 41.88 (NHCH 48.74 (€3"), 68.30, 69.07, 69.92, 70.04 (QF;180.78(C(CH)s3),
109.44 (€3a), 110.83 (@), 117.61 (&), 132.27 (Ja), 136.38 (®), 146.59 (&), 167.45 (),
169.10 (€3), 169.52 (€1)R170.20 (&'), 172.94 (O); LCMS (ESI) (90% B to 100% MeCN in
10min, then 100% MeCN to 20 min, DAD 280 nm),tg= 8.27 min, 99% purityn/z [M + HT calcd
for GsHsaN3Oy, 520.23; found, 520; HRMSESIm/z [M + HJ calcd for GsHasNsQs, 520.2290; found,
520.2303; diff,2.50ppm.
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tert-Butyl 5-[2-[2-[2-[[2-(2,6-diox0-3-piperidyl)-1,3-dioxo-isoindolin-4-ylJamino]ethoxy]ethoxy]
ethoxy]pentanoate(CL3)

Oj_(\/\/o\/\ /\/o\/\
O NH
T

O O

NH
N o
o

This compound was prepared using the General Proceduf@RBN ligan@1(0.28 g)and linkerL3
The crudeproduct was purified by column chromatograplgrddient ofpetroleum ether/EtOAc 1:1

to 1:2) to give a yellowil.

Yield (035 g, 62%); R = 032 (petroleum ethefEtOAc 12); ‘*H NMR(500 MHz, DMS@0 1437 (s,
9H, Ch), 1.40¢ 1.54 (m, 4H, CH 1.96CH ®nc 0 ¥E 2.1:8d 2519 (M RH, CH 2.45¢ 2.62 (m,
HI > D@y 179G H Pdho 6 WY, 3.26d 338 (2H), 3.4Q@ 3.59 (m, 10H, OGH 3.62 (t,J=
5.4 Hz, 2HNHG}), 5.04 (ddJ= 5.4, 12.7 Hz, TH -H), .58 (t,J= 5.8 Hz, 1HN\HCH), 7.03 (dJ=
7.1Hz, 1H), 7.13 (dl= 8.7 Hz, 1H5-H, 7H), 7.57 (ddJ= 7.1 Hz8.6 1H 6-H), 11.05 rs, 1H NH);
3C NMR(126 MHz, DMS@0 { H M)@22.82 (@ QI = 10%)P,0@8.63 6Ch631.14 (p QU =
34.66 (Ch), 41.91 (NHCH 48.75 (00 QU T ¢ dhdny JOCH)H.0ME x QCH) P1h .63
(QCH)s), 109.45 (3a), 110.83 (@), 117.61 (&), 132.26 (Fa), 136.37 (®), 146.61 (@), 167.45
(G1), 169.09(G3), 170.17 (€1)R172.39 (BQ UV Z ™ O)H.OMBGESK (90%,B to 100% MeCN in
10 min, then 108 MeCN to 20 min, DAD 2200 nm),tz = 9.00 min, 99% purityn/z [M + HJ calcd
for GgHagNsOy, 562.27; found, 562; HRMS(ESIm/z [M + HT calcd for GgHsgN:Os, 562.2759; found,
562.2742; diff.¢3.02 ppm.

tert-Butyl 5-[5-[6-[[2-(2,6-diox0-3-piperidyl)-1,3-dioxo-isoindolin-4-yllamino]hexoxy]
pentoxy]pentanoate(CL4)

XOWOMOWNH
(o]

O O
NH
N o

o}

This compound was prepared using the General Procedu@RBN ligan@1(0.28 g)and linkerL4.
The crude product wapurified by column chromatographygr@adient ofpetroleum ether/EtOAc 4:1

to 1:1) to give a yellow oil.

Yield(0.31 g,51%);R = 0.50 (petroleum ether/EtOAc 1:T NMR(500 MHz, DMS@;) 1 1.27¢
1.35 (m, 6H, G 1.37 (s, 9H, GH 1.41¢ 1.53 (m, 10HCH), 1.83 ¢ 1.61 (m, 2H, C}){ 1.95¢ 2.06
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(m, 1H, 4H), 2.16 (tJ= 7.1 Hz, 2H, GH 2.45¢ 2.62 (m, 2H, 4H, 5'H), 2.80c 2.94 (m, 1H, 5H),
3.19¢ 3.43 (m, 10H, OGHNHG4), 5.03 (dd,J= 5.4, 12.7 Hz, 1H,-B), 6.49 (tJ= 5.9 Hz, 1H, NCH),

7.00 (dJ= 7.0 Hz, 1H), 7.07 (@ 8.6 Hz, 1H,-Bl, 7H), 7.56 (ddJ= 70, 8.6 Hz, 1H,-61), 11.05 (br s,

1H, NB; **C NMR(126 MHz, DMSQ) 21.71 (Ch), 22.33 (&), 22.67, 25.62, 26.29 (9H27.92
(CCHy)3), 28.67, 28.83 (GH 29.19 (2 x G 29.32 (CH), 31.14 (&), 34.69 (Ch), 41.99 (NHCH
48.73 (€3'), 69.65, 70.00, 70.02, 70.06 (QF;H9.51 (CH),), 10922 (C3a), 110.55 (@), 117.32
G5), 132.36 (Fa), 136.43 (®), 146.63 (&), 167.46 (1), 169.13 (3), 170.19 ("), 172.38 (&),
172.93 (CO).CMS (ESI) (90%-8 to 100% MeCN in 10 min, then 100% MeCN to 20 min, DAD 220
500 nm),tg= 11.51 min, 99% purityn/z [M + HJ calcd for GsHsoN:Os, 616.36; found, 616.2RMS
(ESIm/z [M + HT calcd for GgH4eN3Os, 6163592; found, 616.3588; diffc0.65 ppm.

tert-Butyl 6-[6-[6-[[2-(2,6-dioxo-3-piperidyl)-1,3-dioxo-isoindolin-4-ylJamino]hexoxy]hexoxy]

hexanoate CLY

XOWO/\/\/\/OW\/\NH o o
o NH
O
(0]
This compound was prepared using the General Proceduf@RBN ligan@1(0.28 g)and linkerL5

The crude product was purified by column chromatograpmadient ofpetroleum ether/EtOAc 2:1

to 1:1) to give a yellow oil.

Yield(0.30 g, 47%)R = 0.51 (CCL/EtOH 29:1)*H NMR(500 MHz, DMS@;) + 1.24¢ 1.35 (m, 10H
CH), 1.37 (s, 9HCH), 1.39¢ 1.52 (m, DH, CH), 1.52¢ 1.61 (m, 2HCH), 1.98¢ 2.07 (m, 1 -H), Q
2.14 (t,J= 7.3 Hz, 2HCH), 2.44¢ 2.62 (m, 2K -1 n¥QH)p ZB1¢ 2.94 (m, 1K -H), @.23¢ 3.40 (m,

10H OCH, NHGE,), 5.03 (ddJ= 5.4,12.7 Hz1H), 6.49 (tJ= 5.9 Hz, 1H\HCH), 7.00 (dJ= 7.0 Hz,
1H), 7.07 (dJ= 8.6 Hz, 1H5-H, 7H), 7.56 (ddJ= 7.1 8.6 Hz, 1H6H), 11.05 brs, 1H NH; *C NMR
(126 MHz, DMSO) 22.32 (@1 QU0 S H N ®c 0 ICHH 26BM2 = CHH P6R8 (Ch), 27.91
(CCHy)s), 28.82, 29.04, 29.3CH), 29.36 2xCH), 31.13 (b QU = oGP 41D7 (BIHCH 48.72
GoQUS chdPns c DY Y46 GCHRNIOT2] (Saxp110.53 ¢d),/117.30 (B),
132.35 (€7a), 136.41 (@), 146.61 (@), 167.44 (Cl), 169.11 (B), 170.17 (G QU S MT Q®DBHY 0/
172.90 (CQ)LCMS (ESI) (90% 8 to 100% MeCN in 10 min, then 100% MeCN to 20 min, DAD 220
500 nm),tg = 12.25 min, 97% purityn/z [M + HJ calcd for GsHssNsOs, 644.39; found, 644.34RMS
(ESIm/z [M + HJ calcd for GsHsaNsOs, 644.3905; found, 644.3917; diff., 1.86 ppm.

42



tert-Butyl 6-[4-[4-[4-[[2-(2,6-dioxo-3-piperidyl)-1,3-dioxo-isoindolin-4-ylJamino]butoxy]butoxy]
butoxy]hexanoate CL§

(0]
>LO)K/\/\/O\/\/\O/\/\/O\/\/\NH 0 o
NH
N (6]
(0]

This compound was prepared using the General Proceduf@RBN ligan@1(0.28 g)and linkerL6.
The crude product was purified by column chromatographyQ&EtOH 29:1) to give a yellow oil.

Yield(0.22 g, 34%)R = 0.42 (CCL/EtOH 29:1)'H NMR(600MHz, DMS@l0  { ¢ .89H, 2H,

CH), 1.37 (s, 9H, GH 1.41¢ 1.52 (m, 12H, Gi 1.53¢ 1.64 (M, 4H, CH 1.97CH ®dnp O WL M| = 1
2.12¢2.18 (M, 2H, GH 2.50CH ®c M O Y = -Hp D HIdXpH 6 MY, 3.27d 380 (m,@H),

3.31¢ 3.40 (m, 10H, OGHNHGY), 5.03 (dd,J= 5.4, 12.8 Hz, 1B&H), 6.54 (t)= 6.0 Hz, 1H,NCH),

7.00 (d,J= 7.0 Hz, 1H), 7.08 (@ 8.5 Hz, 1H,-Bl, 7H), 7.56 (ddJ= 7.1, 8.5 Hz, 1H;8), 11.06 (br s,

1H, NH)**C NMR(151 MHz, DMS@0 { (@R Q@0 E HN DPCHI HPp DOoNY278BP PT p I H
(CQHs)3), 29.03 (CH), 31.12 (P QO T 01 PIdYA (NHGH 48.69 (@ QU S c hpPc PhpSE c pPYy |
69.94 (OCH), 79.45 Q(CH),), 109.21 (€3a), 110.50 (<), 117.30 (&), 132.36 (Fa), 136.36 (&),

146.55 (&4), 167.43 (€1), 169.06 (€3), 170.18 (61)R172.38 (BQUV = M O)HLEMBYAESH (90%

H,O to 100% MeCN in 10 min, then 100% MeCN to 20 min, DABM@2AOmM),tz = 10.97 min, 99%

purity, m/z [M + HJ calcd for GsHs3N;Os, 660.38; found660.6 HRMS(ESI)m/z [M + HJ calcd for

GasHsaN;Oy, 660.3855; found 660.3849, diff., ¢0.91 ppm.

tert-Butyl 6-[2-[2-[2-[2-{2-[6-[[2-(2,6-diox0-3-piperidyl)-1,3-dioxc-isoindolin-4-yllamino]hexoxy]
ethoxy]ethoxy]ethoxy]ethoxy]ethoxylhexanoate (CL7)

(6]

s

O

This compound was prepared using the General ProcedufeéRBN ligan@1(0.28 g) and linkek7.
The crude product was purified by column chromatography (gradient of petroleum ether/EtOAc 1:1

to EtOAC) to give a yellow oil.

Yield (0.33 g, 43%R = 0.67 (EtOAcfH NMR(500 MHz, DMS@,) + 1.24¢ 1.36 (m, 6H, CH 1.37
(s, 9H, CH), 1.41¢ 1.62 (m, 8H, CH 1.98¢H dnp O YHY 2.M0I(tI= 7Bz, 2H, GH 2.43¢
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Hdcp 06X -HypRVEC 20%(m, 1Hp W), 3.23 3.32 (M, 2H), 3.32 3.40 (m, 4H), 3.42 3.46

(m, 4H), 3.4% 3.52 (m, 16HHOCH, NHE4,), 5.03 (ddJI'  p ®n = ™ #HY,6.50 (D==5.9Wmt, IH, o W
NHCH), 7.01 (dJ= 7.0 Hz, 1H), 7.08 (d= 8.6 Hz, 1H,-bl, ZH), 7.57 (ddJ= 7.1 8.6 Hz1H, 6H),

11.05 (br s, 1H, NHFC NMR(126 MHz, DMSQ)22.30(Gn Y24.59, 25.25, 25.53, 26.2CH), 27.90
(CQH,)s), 28.80, 29.00, 29.26CH), 31.11(Gp W34.89(CH), 41.96(NHCH), 48.70(Go 89.61(2 x
OCH), 69.93(6 x OCH), 70.26, 70.36(OCH), 79.46(QCH);), 109.19(G3a), 110.51(G7), 117.30

(G5), 132.34(G7a), 136.40(G6), 146.59(C4), 167.43(G1), 169.09(C3), 170.17(CGH Q172.36

(Gc QUr2.89(CO)LCMS(ESI) (90%:8 to 100% MeCN in 10 min, then 100% MeCN to 20 min, DAD
220-500 nm),tg= 10.45 min, 99% purityn/z [M + NH]" calcd for GeHs:N:O1,, 781.46; found, 781.4;
HRMSESIn/z [M + NH]" calcd for GsHsiNsOr, 781.4593 found, 781.4560 diff., ¢4.22 ppm.

tert-Butyl 6-[4-[4-[4-[6-[2-(2,6-dioxo-3-piperidyl)-1,3-dioxo-isoindolin-4-ylJamino]hexoxy]butoxy]
butoxy]butoxy]hexanoate (CL8)

XOWO/\/\/O\/\/\O/\/\/O\/\/\/\NH o o
(0]

(0]

This compound was prepared using the General Procedu@RBN ligan@1(0.28 g) and linkek8
The crude product was purified by column chromatography (gradient of petroleum ether/EtOAc 4:1

to 1:1) to give a yellow oil.

Yield (0.41 g, 54%R = 0.61 (petroleum ether/EtOAc 1:1% NMR(600 MHz, DMS@g) { 1.22¢

1.35 (m, 6HCH), 1.37 (s, 9HCH), 1.42¢ 1.51 (m, 18H), 1.521.60 (m, ¥, CH), 1.97¢ 2.05 (m, 1H
n-W), 2.15 (tJ= 7.3 Hz, 2HCH), 2.50¢ 2.61 (m, 2K -1 nSWH)p 2482¢ 2.92 (m, 1H -H), 8123¢ 3.37

(m, 18H OCH), 5.03 (ddJ= 5.4 12.8Hz, 1H -H), 850 (t,J= 5.9 Hz1H, NHCH), 7.00 (dJ= 7.0 Hz,
1H), 7.07 (dJ= 8.6 Hz, 1H5H, 7H), 7.53¢ 7.59 (m, 1H6-H), 11.06 kr s, 1H NH; **C NMR(151
MHz, DMSO) 22.64 (@1 W0 X HnNn ®ddc I H pxCh)y2b.61H2A8.220§@(E)s), 2Ocl4b P9c38, 6 ¢
29.64, 31.45Gp WO £ 0,) 4229 (NIOCH149.03 @ WO S TN OMY = x QOHPFORE T 1 PH +
(OCH), 79.78 Q(CH),), 109.52 (Ba), 110.84 (Q), 117.61 (&), 132.66 (Fa), 136.72 (B), 146.92
(G4), 167.76 (€), 169.42 (@), 170.50 (& QU = maT QUAT2H(CO)LCMS (ESI) (90% B to
100% MeCN in 10 min, then 100% MeCN to 20 min, DAB@20m),tr = 12.79 min, 98% purity,
m/z [M + HJ calcd for GHssNsOyo, 760.47; found, 760.3HRMS(ESI)m/z [M + HJ calcd for
CiiHssN304, 760.4743 found, 760.4728 diff., ¢1.97 ppm.

44



tert-Butyl 5[5-[6-[[2-(1-methyl-2,6-dioxo-3-piperidyl)-1,3-dioxo-isoindolin-4-ylJlamino]hexoxy]
pentoxy]pentanoate (CL9)

XOWOMOWNH o o ,
O N

N o

(0]

This compound was prepared using the General Proceduf@RBN ligan@ (0.29 g) and linkek5

The crude product was purified by column chromatography (gradient of petroleum ether/EtOAc 4:1

to 2:1) to give a yellow oil.

Yield (0.32 g, 50%R = 0.36 (petroleum ether/EtOAc 2:T¥ NMR(600 MHz, DMS@:0 1425¢
1.34 (m,6H, Ch), 1.37 (s, 9H, C(€)), 1.41¢ 1.53 (m, 10H, G 1.53¢ 1.60 (m, 2H, CH 2.00¢
Hdnc O WYL 2.MI(tI=7M®z, 2H, GH250¢H dp T O YHL 2T HEPMTQ O HY w™MI X p
2.89CH ®dT 6 ¥ 3.00 (s3H,(NQH3.20¢ 3.40(m, 10H, OCHNHGE,), 5.10 (ddJ= 5.4, 13.0

I T = ), €50 (I 5.9 Hz, 1H, NCH), 7.01 (d,J= 7.0 Hz, 1H), 7.08 (3= 8.6 Hz, 1H,-Bl, 7H),
7.57 (dd,J= 7.1, 8.6 Hz, 1H:18); ®°C NMR(151 MHz, DMS@0 1 (Cm @1.Z1, 22.6825.62,
26.29(CH), 26.75(CH), 27.92(C(CHs)s), 28.67, 28.82CH), 29.19(2 x CH2)29.32(CH), 31.28(Gp Q 0
34.68(COCH), 41.98(NHCH), 49.28(Go £68.66, 69.99, 70.01, 70.06CH), 79.52(QCH)s), 109.16
(G3a), 110.57(G7), 117.36(G5), 13235 (G7a), 136.47(G6), 146.65(G4), 167.44(G1), 169.10
(G3), 169.97(CGH QU¥1.96(Gc QUY2.39(CO) LGMS (ESI) (90% 8 to 100% MeCN in 10 min, then
100% MeCN to 20 min, DAD 2200 nm),tz = 12.38 min, 95% purityn/z [M + HJ calcd for
GssHs1N30s, 630.37; found, 630;4HRMS(ESIM/z [M + HJ caled for G4Hsi:N:Qs, 630.3749; found,
630.3738; diff.¢1.74 ppm.

tert-Butyl 5[5-[6-[[1,3-diox0-2-(2-0x0-3-piperidyl)isoindolin-4-ylJlaminolhexoxy]pentoxy]
pentanoate (CL10)

XOWO\/V\/O\/\/\/\NH o o
N

(0]

This compound was prepared using the General Procedu@RBN ligan@3(0.26 g)and linkerL6
The crude product was purified by column chromatograpginadient of petroleum ethdEtOAc 1:2
to EtOA{ to give a yellow oll.
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Yield (080 g, 50%); R = 067 (EtOAg; *H NMR(500 MHz, DMS@g0 1:20c¢ 1.37 (m, 6H, CHf 1.37
(s, 9H, CH), 1.39¢ 1.61 (m, 12H, G 1.81¢H ®nn 6 Y = -HpIZA3c B.25 (m, 3H, COGH
n-6), 3.1% 3.40 (m, 12H, OGHNHGLS -H), @.49 (dd)= 6.4, 11.9 Hz, 119,-61), 6.46 (tJ= 5.9 Hz,
1H, NHCH), 6.97 (dJ= 7.1 Hz, 1H), 7.04 (d= 8.5 Hz, 1H,-Bl, #H), 7.54 (ddJ= 7.1, 8.5 Hz, 1H,
6-H), 7.76 (br s, 1H, NHYC NMR(126 MHz, DMS@lyd 21.67 (Gp Q41.90, 22.64, 25.59, 26.04,
26.27(CH), 27.89(C()s), 28.64, 28.81CH), 29.16(2 x CH), 29.29, 34.66CH), 41.55(Gc 1.95
(NHCH), 48.72(Go Q89.62, 69.97, 69.99, 70.¢@CH2)79.47(QCH)3), 109.48(G3a), 110.2%G7),
117.02 (G5), 132.52(G7a), 136.17(G6), 146.46(G4), 167.27, 1687 (G1, G3), 169.48(GH Q0
172.34(CO) LCMS (ESI) (90%-8 to 100% MeCN in 10 min, then 100% MeCN to 20 min, DAD 220
400 nm),tg = 11.51 min, B% purity,m/z [M + HJ calcd forGHs:N:O;, 602.38; found, ©2.3; HRMS
(ESIm/z [M + HT calcd forGssHs;:N;O;, 602.3800 found,602.3773 diff., ¢4.48 ppm
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J Synthesis of the VHLlLidands

S S
Br S’—\\ a ~ N b ~ N
+ S N -
NC NC HzN
26 27
OH OH
c BocN d N
- BocHN
28 Boc-Hyp-OH o H,\O\}\f» 32 Boc-Tle-OH 0 ﬁﬂjﬁ?
N N
OH N
30 ~ Vi
~| | BocN OH

BocHN

COOH 0 OH

33 Boc-D-Tle-OH

~L
BocN :
? @\} BocHN”ﬁrN?
ol \

Reagents and condition@) Pd(OAg) KOACNMP, 140 °C, 24 h; (b) NaBKC oGl MeOH, 0 °C, 2 h; (c) HATU, DIPEA, DMF,
rt, 1 h; (d) (i) CKCh, TFA, rt, 2 h; (iATU, DIPEA, DMF, rt, 1 h.

29 Boc-D- Hyp OH

zs/

General Procedur&/l: Amide bond formation. The corresponding amine (@mol) was dissolvedn

dry DMF (5 mL) and theappropriate acid I mmo) was added. While stirring ¢hsolution DIPEA
(0.70 mL, 4 mmol) was added, followey the addition of HATU (1.1 mmol) after 5 minutes. The
mixture was stirred at room temperature fot h, after which D (50 mL) was added, and it was
extracted with EtOAc (3 x 25 mIhe combined organic phases were washed with bfstmb,

dried overNa,SQ, filtered and concentratedn vacuo

General Procedur&/Il: Removal of Boc protecting group$he corresponding Bearotected amine
(2 mmol) was dissolved in dry &H (5 mL) and TFA (5 mL) was added. The mixture was stirred at
room temperature for2 h. After removal of the volatiles, the oily residue was further dried under

high vacuum.
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4-(4-Methylthiazol-5-yl)benzonitrile (26)®

wN
NC

A solution of 4dbromobenzonitrile (146 g, 8 mmol) and Pd(OAdR mg, 0.08 mmol, 0.1 mol %) in
NMP (8 mL) were added KOAc (1.57 g, 16 mmol) amétiyl thiazole(1.59 g, 1.46 mL, 16 mmol).
The resulting mixture was heated to 140 °C and stirred for 24 h. The mixture was diluted,@ith H
(50 mL) and extracted witBHC} (3 x 50 mL). The combined organic phases were washed with brine
(50 mL), dried over N8Q, filtrated and evaporated. The crude cyano intermediatts used in the

next step without further purification.

(4-(4-Methylthiazol-5-yl)phenylymethanamine(27)®

N
HoN

Compound26 was dissolved in MeOH (90 mL) and the dark solution was cooled to 0 °C. Anhydrous
Cod (1.56 g, 12 mmol) was added, followed by portionwise addition of N4BH1 g, 40 mmol).

The resulting mixture was stirred for 2 h, after which the black suspension was quenched with 1N
NaOH (50 mL) and the mixture was transferred to centrifuge tubes. After centrifugafo®00 x g,

10 min) the supernatant was decantedhd the sedimentwas washed with more of the same
solvent. The combined supernatants were extracted with €KBCk 50 mL), washed with brine
(50mL), dried over N&Q, filtrated and concentrated. The crude material was furtiperified by
column chromatogaphy (CHCLMeOH/EEN 19:1:0.5to obtaina yellowoil.

Yield (0.44 g, 27%R =0.36 (CHCH/MeOH/EEN 19:1:0.5)'H NMR(500 MHz, DMS@0 {+ H ®nn 06 &
3H, CH), 3.75 (s, 2H, GH 7.37¢ 7.47 (m, 4H, AH), 8.96 (s, 1H,-B); °C NMR(126 MHz, DMS@)

L McC D) 454D (CH, 127.71,128.82¢(@ QB QO = MH 6 GEQ WD MMIMEPEOID MM BT O T
(G4), 151.41 (); LGMS(ESI) (90%8 to 100% MeOH in 10 min, then 260MeOH to 20 min, DAD

220-400 nm) tg= 6.33 min, 93% purityn/z [M + HJ calcd for GH;,N,S, 205.08; found, 204.6.
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tert-Butyl (254R)-4-hydroxy-2-[[4-(4-methylthiazol5-yl)phenyllmethylcarbamoyl]pyrrolidinel-
carboxylate 80)

OH
!
RPN
0 N S
(0] HA%EZ"

This compound was prepared using the General ProcedlLiygecursor26 (0.20 gJand BoeHyp-OH
(28, 0.23 g) The crude product was purified by column chromatography.QbMeOH 19:1) to give

a yellow solid.

Yield (0.44 g, 75%)p 78 ¢ 80 °C;R =0.42 (CKHCHMeOH 9:1);*H NMR(500 MHz, DMS@0 125

and 1.40(eachs, 9H, major and minor rotamerC(CH)s), 1.81¢ 1.91 (m, 1KH3-H), 2.00¢ 2.12 (m, 1H

3-H), 2.43 (s, 3H, GH 3.23¢ 3.33 (m, 1H), 3.3 3.48 (m, 1H), 4.18 4.29 (m, 3H), 4.3t 4.41 (m,

1H), 4.97 (dJ= 3.5, 1Hmajor and minorotamer, OH), 7.33% 7.45 (m, 4HH Q % -Hp&B8¢ 8.48

(m, 1H, NH), 8.97 (s, 1HR#); °C NMR(126MHz, DMS@ G KS Y 22 NJ NB)[2BMSND ¢
(COH)s), 41.96 (NHCH 54.90, 59.09G2, G5), 67.97 G4), 78.63 ((CH)s), 128.25, 128.96GH Q =

Go QU X ™o n PEMEM QM)ozm dvHoMGhEIRT/ N MAOYKAB ihGD (€Y, 153.69 KICO), 172.66

(CONH). A dgnal for one CHgroup is missing (overlapping solvent peaksIMS (ESI) (90%,8 to

100% MeOH in 10 min, then 190MeOH to 20 mirDAD 228100 nm)tz= 9.91 min, 99% purityn/z

[M + HJ calcd for GHiN,S, 205.08; found, 204.6.

tert-Butyl (2549-4-hydroxy-2-[[4-(4-methylthiazol5-yl)phenyllmethylcarbamoyl]pyrrolidinel-
carboxylate (313

OH
4
o N S
o H/\%R on

This compound was prepared using the General Procedyrprecursor26 (0.20 g) andBocD-Hyp
OH @9, 0.23 g). The crude product was purified by column chromatography (gradient of
CHCL/MeOH 29:1 to 19:1) to give a brown oil.

Yield (0.12 g, 28%R =0.23 (CKCH/MeOH 19:1);'H NMR(600 MHz, DMS@:0 1 M®Hp YR |
(each s, 9H, major and minor rotamer, C{g}H1.80¢ 1.90 (m, 1H, #), 2.01¢ 2.11 (m, 1H, H),
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2.43 (s, 3H, Gj 3.22¢ 3.48 (m, 2H), 4.18 4.29 (m, 3H), 4.3t 4.40 (m, 1H), 4.98nd 5.00 (d,])=

3.7 Hz, 1H, major and minor rotamer, OH), 73 ®dn n 6 Y X -HPIKAOC 450 (m, 1H, NH),

8.97 (s, 1H, 21@; *C NMR(151 MHz, DMS@, (1 KS Y I 22 NJ NZ { ), 28WNIHCH):), mc dny
41.99 (NHCH, 54.94, 59.12 (@, G5), 68.00 (&4), 78.87 QCH)s), 127.64, 128.30 (€ Q0 QL X
129.00, 131.25 (BQOM Q0O £ M OIPT nMAOTISL6D (€6)L153.73 (NCO), 172.74 (CONH);

the G3 signal is missing (overlapping solvent pedkSMS (ESI) (90%:8 to 1086 MeOH in 10 min,

then 100% MeOH to 20 min, DAD 2800 nm),tg = 10.65 min97% purity m/z [M + HT calcd for
GiH/N;O,S 418.18 found, 418.0.

tert-Butyl N-[(19-1-[(2S4R)-4-hydroxy-2-[[4-(4-methylthiazo}l5-yl)phenyl]methylcarbamoyl]
pyrrolidine-1-carbonyl]-2,2-dimethyl-propyl]carbamate (V1§

OH
o) \4
>LO)LN N 2 3
oo N S
o H Ok
N

This compound was prepared using the General ProceMlirend precursor30 (0.42 g). After
deprotection, the crude material was subjected to amide bond formation (General Procéture
while using BodleOH B2, 0.23 g).The crude product was purified by column chromatography

(EtOAZQ to give acolourlessoil.

Yield (036 g, 67%) R =0.44 (CHCL/MeOH 9:1);'H NMR(500 MHz, DMS@, the major rotamed 1

0.92 (s, 9HC(CH)s), 1.38 (s, 9H, O(CH)s), 1.85¢ 1.93 (m, 1H, 3), 2.00¢ 2.06 (m, 1H, H), 2.43 (s,

3H, CH), 3.59 (dJ= 10.8 Hz, 1H), 3.65 (d#54.1,10.5Hz 1H), 4.14 (d)= 9.3 Hz, 1H), 4.23 (dd

5.6,15.8 Hz, 1H), 4.38 4.47 (m, 3H2-H, 4H, 5H, NHE&, NHEL,), 5.08 (br s, 1H, OH), 6.39 (&

9.3Hz, 1HBod\H), 7.36¢ 7.41 (M, 4HH-Q X -Hp &53 (tJI' cdm | T3 mI I -H)JI 0I vy dc
¥CNMR (151 MHz, DMS@,, the major rotamed 16.04 (Ch), 26.40(CCHs)s), 28.30(OCCH:)s),
35.49(QCH)s,), 38.01 (€3), 41.79 (NHGH 56.45, 58.51, 58.8T(, G5, NHCH)69.03(G4), 78.22

(OQCH)3), 127.59, 128.79GH Q  Q129.80, 131.24Cp ¢ M QMB958 (1 QU S MNA@YE 6/
151.52 (€0 155.46 (NCO), 169.96, 172.01 (A@MS (ESI) (90% B to 100% MeOH in 1fin,

then 100% MeOH to 20 min, DAD 2200 nm),tg = 10.97 min, 8% purity,m/z [M + HJ calcd for

GHsgN,OsS, 531.26found, 5315.
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tert-Butyl N-[(1R)-1-[(2S549-4-hydroxy-2-[[4-(4-methylthiazol-5-yl)phenyllmethylcarbamoyl]
pyrrolidine-1-carbonyl}2,2-dimethyl-propyl]carbamate (V2)

OH
o
>L0AN/}('\1' 2 3
"o N S
o) HN@X,{?T

This compound was prepared using the General ProceMlirend precursor3l (0.42 g). After
deprotection, the crude material was subjected to amide bond formation (General Procéture
while using Boo-Tle-OH @3, 0.23 g).The crude product was purified by column chromatography
(gradient of CHCL/MeOH 39:1 to 19:1) to give a yellow oil.

Yield (0.48 g, 91%% =0.26 (CHCL/MeOH 19:1);'H NMR(600 MHz, DMS@, the major rotameb 1
0.92 (s, 9H, C(GH), 1.37 (s, 9HOC(CH)s), 1.85¢ 1.93 (m, 1H, 3H), 2.00¢ 2.06 (m, 1H, H), 2.43 (s,
3H, CH), 3.56¢ 3.62 (m, 1H), 3.62 3.68 (M, 1H), 4.14 (d,= 9.3 Hz, 1H), 4.22 (dd= 5.6, 15.8 Hz,
1H), 4.31¢ 4.47 (m, 3H2-H, 4H, 5H, NHE, NHG&}), 5.12 br s, 1H, OH), 6.41 (d= 9.4 Hz, 1H,
Bod\H), 7.35¢ T ®n o 6 YI=5 -Hipl 854 (4J@ 5.8Hz, 1H, NH), 8.96 (s, 1H2E); °C NMR
(151MHz, DMS@ls, the major rotamed 1 M Ca)PREM6 (GTH:)s), 28.37 OC(Hs)s), 35.56
(QCH)s), 38.06 (€3), 41.84 (NHGH 56.52, 58.57, 58.98G2, G5, NHCH), 69.09 {4, 78.29
(OQ(CH)3), 127.64,128.86 (CH Q20 Q02X MH PPy &M Mo dm-n GBE n M-EXDPPH 6/
151.61 (GH QU X ™ p)p WP.0R 172.09/ (BO)X.CMS (ESI) (90% B to 108 MeOH in 10 min,
then 100% MeOH to 20 min, DAD 2800 nm),tz = 11.18 min92%purity, m/z [M + H]" calcd for
GoHaaN4OsS 531.26 found, 531.3 HRMS(ESIM/z [M +HJ' calcd for GHsgN4OsS, 531.2636; found,
5312638 diff., 0.38 ppm.
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K. Synthesis of the Final CRBMiLHetero-PROTACs

E

\l/ OH
(0]
e
inker
R o o HN H

a N © (0] N s

, H

CL1-CL10 + V1 or V2 _— X N \

Reagents and condition&) (i) CECh, TFA, 2 h; (i) HATU, DIPEA, DMF, rt, 18 h.

General Procedure VIlISynthesis of the CRBMHL Hetero-PROTACsThe corresponding linker
conjugated CRBN ligar@l (0.25 mmol) was dissolved in dry £ (2.5 mL) and TFA (2.5 mL) was
added. The mixture was stirred at 40 °C for 2 h. After removal of the volatiles, the oily residue was
further dried under high vacuum. In a second flask, the correspondingpi®bected VHL ligan®/

(0.132 g,0.25 mmol) was dsolved in dry Gi&L (2.5 mL) and TFA (2.5 mL) was added. The mixture
was stirred at room temperature for 2 h. After removal of the volatiles, the oily residue was further
dried under high vacuum. Both deprotected intermediates were dissolved in dry (B&¢kR 4mL)

and DIPEAegch0.75 mmol, 97 mg, 0.13 mL). HATU (0.275 mmol, 0.105 g) was added to the first
flask and it was stirred for 5 minutes, before the second solution was transferred to the first flask.
The combinedmixture was stirred at rt overnigh The yellow mixture was quenched ttvihalf-
saturated brine (50 ml.and it was extracted with EtOAc (3 x 25 mL). The combined organic phases
were washed withsaturatedNH,ClI solution (50 mL), 5% aqueous LiCl soly&@nmL) brine (50 mL),

dried over NaSQ, filtered and concentrateth vacuo

CRBMN2-2-2-VHL

This compound was prepared using the General Procedluigthe linkerconjugated CRBN ligand
CL1(0.119 g) and VHL ligandl. The crude product was purified by laoan chromatography
(gradient of CRCLH/EtOH 49:1 to 9:1to give a yellow solid.
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Yield (0.187 g, 90%np 96¢ 98 °C;R =0.47 (CLCH EtOH 9:1);'H NMR(600 MHz, DMS@;, the

YI 22 NJ NPd2 (¥ SHYI1.861.94 (m, 1H), 1.98 2.09 (m, 2H), 2.41 (s, 3H), 2.62.61 (m,
2H), 2.82¢ 2.91 (m, 1H), 3.4 3.52 (m, 2H), 3.56 3.69 (m, 8H), 3.96 (s, 2H), 4.2@.27 (m, 1H),
4.33¢ 4.40 (m, 2H), 4.44 (8= 8.4 Hz, 1H), 4.56 (@ 9.6 Hz, 1H), 5.04 (d#5.4,12.9 Hz, 1H), 5.13
(d, J= 3.5 Hz, 1H), 6.60 (1= 3.0, 6.0Hz, 1H), 7.00 (dl= 7.0 Hz, 1H), 7.11 (dd=2.1,8.5 Hz, 1H),
7.33¢ 7.45 (m, 5H), 7.5¢ 7.58 (m, 1H), 8.54 (§= 5.9 Hz, 1H), 8.94 (s, 1H), 1186s( 1H)°C NMR
(151 MHz, DMS@> ( KS Y I 221MB7NR.62, ¥6SMNI31.46, 36.20, 38.39, 42.13, 42.17,
49.03, 56.18, 57.05, 59.21, 69.35, 69.56, 70.01, 70.12, 70.97, 109.75, 111.14, 117.85, 127.92, 129.14,
130.17, 131.58, 132.56, 136.67, 139.846.86, 148.20, 151.85, 167.76, 169.05, 169B&.65,
170.52, 172.21, 173.24GMS (ESI) (90%8 to 100% MENin 10 min, then 100% MaNto 20 min,
DAD 22600 nm),tg = 7.56 min, 9% purity,m/z [M + HJ calcd forCi;HseN;,O10S 832.33; found,
832.3; HRMSESIM/z [M +HJ" calcd forC,;HsgN;010S 8323334 found,832.3346 diff., 1.44 ppm.

CRBMN2-2-2-2-VHL

OH
o :
0 O HN/\/O\/\O/\/O\)LH N/}
HN o N S
O%}N;\]ij o H/\%E

o

This compound was prepared using the General ProceWiethe linkerconjugated CRBN ligand
CL2(0.130 g) and VHL ligandl. The crude product was purified by column chromatography
(gradient of CKCL/EtOH 49:1 to 9:1) to give a yellow solid.

Yield (0.187 g, 33%); mp 88100 °C;R =0.62 (CHCKEtOH 9:1);H NMR(600 MHz, DMS@,, the

major NB ( | YBEIRXs, 9H), 1.86 1.93 (m, 1H), 1.92 2.08 (m, 2H), 2.42 (s, 3H), 2.62.61 (m,

2H), 2.82 2.91 (m, 1H), 3.3 3.46 (M, 2H), 35¢ 3.68 (m, 12H), 3.94 (s, 2H), 4.204.29 (m, 1H),

4.31¢ 4.46 (m, 3H), 4.55 (d= 9.6 Hz, 1H), 5.03 (d#=5.4,12.9 Hz, 1H), 5.13 (@ 3.5 Hz, 1H), 6.57

(t, J= 5.8 Hz, 1H), 7.02 (@ 7.0 Hz, 1H), 7.10 (@ 8.6 Hz, 1H), 7.357.45 (m, 5H), 7.55 (dd=7.1,

8.6 Hz, 1H), 8.55 ()= 6.1 Hz, 1H), 8.95 (s, 1H), 11.665, 1H) **C NMR(151MHz, DMS@s, the

Yl 22 NJ NERL6.07,y23.810)26.83, 31.14, 35.87, 38.07, 41.85, 48.73, 55.85, 56.72, 58.91, 69.04,
69.07, 69.77, 69.84, 69.99, 70.04, 70.67, 109.42, 110.83, 117.59, 127.63, 128.84, 129.86, 131.30,
132.24, 136.37, 139.59, 146.58, 147.951.58, 167.45, 168.78, 169.0969.31, 170.21, 171.92,
172.94;LCMS (ESI) (90% .0 to 100% MeCN in 10 min, then 100% MeCN to 20 min, DAB0B20
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nm), tg = 10.74 min, 99% puritym/z [M + HJ calcd forCyHs3sN,0y;S 876.36; found, 876.8; HRMS
(ESIm/z [M +HJ calcd forC,sHssN;0y:S 876.3597 found, §6.3585 diff., ¢1.37 ppm.

CRBMN2-2-2-5-VHL

o

o
O HN\/\O/\/O\/\O

OH
(o]
/\/\)LN\J;(NE
oo N S
(@) H \ ’(7

This compound was prepared using the General ProceWligthe linkerconjugated CRBN ligand
CL3(0.140 g) and VHL ligandl. The crude product was purified by column chromatography
(CHCL/EtOH 19:1) to give a yellow solid.

Yield (0.103 g, 45%); n§4 ¢ 96 °C;R =0.23 (CHCHEtOH 19:1)!H NMR(600 MHz, DMS@s, the

Y1 22 NJ NPid2 (¥, 9H).1.26 1.28 (m, 2H), 1.3 1.55 (m, 4H), 1.8 1.93 (m, 1H), 1.9¢

2.06 (M, 2H), 2.0€ 2.15 (m, 1H), 2.2& 2.29 (m, 1H), 2.43 (s, 3H), 2.6@.62 (M, 2H), 2.82 2.92

(m, 1H), 3.4% 3.57 (m, 10H), 3.58 3.69 (m, 4H), 4.21 (dd= 5.6 15.8 Hz, 1H), 4.304.37 (m, 1H),

4.38¢ 4.45 (m, 2H), 4.53 (d= 9.3 Hz, 1H), 5.04 (di 5.4, 12.9 Hz, 1H), 5.09 & 3.6 Hz, 1H), 6.59

(t, J= 5.8 Hz, 1H), 7.03 (@ 7.0 Hz, 1H), 7.13 (@ 8.6 Hz, 1H), 7.357.45 (m, 4H), 7.57 (dd=7.0,

8.5 Hz, 1H), 7.80 (d= 9.3 Hz, 1H), 8.52 @= 6.1 Hz, 1H), 8.96 (s, 1H), 11.07 (br s; ¥B)NMR
(151MHz, DMSe&s, the major rotamer} 16.10, 22.32, 22.38, 26.54, 28.95, 31.15, 34.79, 35.37,
38.10, 41.83, 41.89, 48.74, 56.48, 56.51, 58.86, 69.03, 69.07, 69.63, 69.95, 69.98, 70.18, 109.43,
110.84, 117.62, 127.60, 128.80, 129.81, 131.33, 132.26, 136.38, 139.67, 146.60, 147.88, 151.59,
16746, 169.10, 169.88, 170.20, 172.11, 172.16, 172.BMS (ESI) (90% B to 100% MeCN in
10min, then 100% MeCN to 20 min, DAD 280 nm),tz = 7.82 min, 99% purityn/z [M + HT calcd

for GgHsoN;O11S, 918.40; found, 918. HRMS(ESI)m/z [M +HJ" calcdfor GeHsgN;O11S, 9184066

found, 9184060 diff., ¢0.65 ppm.
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CRBMN56-5-5-VHL

This compound was prepared using the General ProceWliethe linkerconjugated CRBN ligand
CL4(0.154 g) and VHL ligandl. The crudeproduct was purified by column chromatography
(gradient of CKCL/EtOH 49:1 to 9:1) to give a yellow solid.

Yield (0.185 g, 76%); mp 8892 °C;R =0.57 (CHCLEtOH 9:1)*H NMR(600 MHz, DMS@,, the

Y 22 NJ NID2 (¥ SHY,I1.2¢:1.36 (m,8H), 1.39 1.60 (m, 12H), 1.8 1.93 (m, 1H), 1.9¢
2.05 (m, 2H), 2.0 2.15 (m, 1H), 2.2¢ 2.30 (m, 1H), 2.43 (s, 3H), 2.6@.61 (m, 2H), 2.82 2.92

(m, 1H), 3.23; 3.34 (m, 8H), 3.58 3.69 (M, 2H), 4.21 (dd= 5.5, 15.8 Hz, 1H), 4.814.37 (m,1H),
4.38¢ 4.47 (m, 2H), 4.53 (d= 94 Hz, 1H), 5.03 (dd= 5.5, 12.8 Hz, 1H), 5.09 & 3.6 Hz, 1H), 6.50

(t, J=5.9 Hz, 1H), 7.00 (d= 7.0 Hz, 1H), 7.07 (@ 87 Hz, 1H), 7.3§ 7.43 (m, 4H), 7.56 (dd= 7.1,

8.6 Hz, 1H), 7.80 (dl=9.3 Hz, 1H), 8.52 (§,= 6.1 Hz, 1H), 8.96 (s, 1H), 11.06 (br s; ¥B)NMR
(151MHz, DMSe&)s, the major rotamer} 16.08, 22.31, 22.42, 22.66, 25.60, 26.28, 26.53, 28.81,
28.97, 29.20, 29.31, 31.13, 34.78, 35.36, 38.09, 41.81, 41.96, 48.70, 56.44, 56.48, 58.84, 69.02, 69.79,
69.99, 70.05, 109.19, 110.52, 117.31, 127.58, 128.78, 129.80, 131.31, 132.35, 136.41, 48%65, 1
147.87, 151.56, 167.45, 169.10, 169.86, 170.21, 172.08, 172.13, 11&RE (ESI) (90% B to
100% MeCN in 10 min, then 100% MeCN to 20 min, DABBZ20m),tr= 9.26 min, 96% purityn/z

[M + HJ calcd for GHsgN;O10S, 972.49; found, 972.8iRMS(ESIM/z [M +HJ' calcd for GHsgN;O10S,
972.4899; found, 972.4911, diff., 1.23 ppm.
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CRBMN6-6-6-VHL
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This compound was prepared using the General ProceWliethe linkerconjugated CRBN ligand
CL5(0.161 g) and VHL ligandl. The crude product was purified by column chromatography
(gradient of CKCL/EtOH 49:1 to 12:1) to give a yellow solid.

Yield (0.133 g, 53%); mp 8486 °C;R =0.78 (CHCK/EtOH 9:1);'H NMR(600 MHz, DMS@;, the

major N2 (i I Y®9RJIs, 9H), 1.2¢ 1.28 (m, 6H), 1.28 1.36 (m, 4H), 1.4Q 1.51 (m, 10H), 1.52

1.59 (m, 2H), 1.8§ 1.93 (m, 1H), 1.9 2.05 (m, 2H), 2.0 2.13 (m, 1H), 2.2 2.28 (m, 1H), 2.43

(s, 3H), 2.5@ 2.61 (m, 2H), 2.82 2.91 (m, 1H), 3.26 3.32 (m, 10H), 3.6 3.69 (m, 2H), 4.17 4.23

(m, 1H), 4.3k 4.36 (m, 1H), 4.38 4.45 (m, 2H), 4.52 (d= 9.4 Hz, 1H), 5.03 (dd= 5.5, 12.8 Hz,

1H), 5.10 (dJ= 3.6 Hz, 1H), 6.49 = 5.9 Hz, 1H), 7.00 (d= 7.0 Hz, 1H), 7.07 (d= 8.6 Hz 1H),

7.34¢ 7.43 (m, 4H), 7.58 7.59 (m, 1H), 7.80 (d= 9.3 Hz, 1H), 8.52 (= 6.1 Hz, 1H), 8.96 (s, 1H),
11.06 (br s, 1H)"*C NMR(151 MHz, DMS@s, the major rotamer)t 16.11, 22.36, 25.50, 25.59,
25.65, 25.75, 25.77, 26.31, 26.57, 28.85, 2921835, 29.40, 29.43, 31.17, 35.06, 35.39, 38.12, 41.85,
42.00, 48.74, 56.50, 58.89, 69.06, 70.02, 70.07, 70.08, 109.21, 110.58, 117.36, 127.62, 128.83,
129.83, 131.36, 132.38, 136.47, 139.68, 146.64, 147.91, 151.62, 167.50, 169.15, 169.92, 170.26,
172.15 172.28, 172.99,CMS (ESI) (90%,0 to 100% MeCN in 10 min, then 100% MeCN to 20 min,
DAD 226600 nm),tg = 10.04 min, 96% purityn/z [M + HT calcd for GH;sN;O,,S, 1000.52; found,
1000.5; HRMS (ESI)m/z [M +H]J" calcd for GH;sN;00S, 1000.5212found, 1000.5114; diff.,

¢9.79 ppm.
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CRBM4-4-4-6-VHL
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This compound was prepared using the General Procedluigthe linkerconjugated CRBN ligand
CL6(0.165 g) and VHL ligandl. The crude product was purified bgolumn chromatography
(gradient of CRCL/EtOH 49:1 to 19:1) to give a yellow solid.

Yield (89 mg, 35%); mp 8486 °C;R=0.70 (CHCLEtOH 9:1):'H NMR(600 MHz, DMS@, the

Y 22 NJ NBD92 (¥ SHYJ1.221.26 (m, 2H), 1.48 1.51 (m, 12H)1.53¢ 1.61 (m, 4H), 1.86
1.95 (m, 1H), 1.9 2.05 (m, 2H), 2.0§ 2.14 (m, 1H), 2.2Q 2.29 (m, 1H), 2.43 (s, 3H)4B.C 2.64

(m, 2H), 2.8@ 2.93 (m, 1H), 3.24 3.39 (m, 14H), 3.56 3.71 (m, 2H), 4.20 (dd= 5.5, 15.8 Hz, 1H),
4.30¢ 4.37 (m, 1H)4.37¢ 4.46 (m, 2H), 4.52 (d= 9.4 Hz, 1H), 5.03 (dik 56, 12.8 Hz, 1H), 5.10 (d,
J= 3.6 Hz, 1H), 6.54 @= 6.0 Hz, 1H), 7.00 (8= 7.0 Hz, 1H), 7.07 (@ 8.6 Hz, 1H), 7.357.41 (m,
4H), 7.56 (ddJ= 7.1, 8.6 Hz, 1H), 7.80 (& 9.3Hz, 1H), 8.52 (1= 6.1 Hz, 1H), 8.96 (s, 1H), 11.06 (br
s, 1H);**C NMR(151 MHz, DMS@, the major rotamer)} 16.11, 22.35, 25.50, 25.59, 25.79, 26.26,
26.28, 26.56, 26.69, 29.18, 31.16, 35.06, 35.39, 38.12, 41.82, 41.85, 48.74, 56.50, 58.89969106, 6
69.91, 69.92, 69.99, 70.05, 109.24, 110.57, 117.37, 127.63, 128.83, 129.83, 131.36, 132.40, 136.44,
139.68, 146.61, 147.91, 151.62, 167.50, 169.12, 169.92, 170.25, 172.15, 172.29, NGRISYESI)
(90% HO to 100% MeCN in 10 min, then 100% Md&€R0 min, DAD 22600 nm),tg = 9.19 min,
98% purity,m/z [M + HJ calcd for GH;3N,O1.S, 1016.51; found, 1016.5RMS(ESI)m/z [M +H]
calcd for GsH;3N;0;S, 1016.5162; found, 1016.5075; difB,.56 ppm.

CRBN6-(2)s-6-VHL
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This compound was prepared using the General ProceWigthe linkerconjugated CRBN ligand
CL7(0.191 g) and VHL ligandl. The crude product was purified by column chromatography
(gradient of CKCL/EtOH 29:1 to 12:1fp give a yellow solid.
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Yield (0.202 g, 72%); mp €678 °C;R =0.65 (CHCL/EtOH 9:1);'H NMR(500 MHz, DMS@;, the

Y 22 NJ N®®2 (¥, SHy1.28 1.27 (m, 2H), 1.3t 1.36 (m, 4H), 1.48 1.52 (m, 6H), 1.58

1.61 (m, 2H), 1.8§ 1.94 (m, 1H), 1.9 2.05 (m, 2H), 2.0 2.14 (m, 1H), 2.18 2.29 (m, 1H), 2.43

(s, 3H), 2.52, 2.61 (m, 2H), 2.8% 2.93 (m, 1H), 3.34 (dd= 6.6,12.0 Hz, 4H), 3.483.46 (M, 4H),

3.46¢ 3.52 (m, 18H), 3.60 3.69 (m, 2H), 4.21 (dd= 5.5, 15.8 Hz, 1H), 4.814.37 (m, 1H), 4.38

4.46 (m, 2H), 4.53 (d= 9.4 Hz, 1H), 5.03 (dd 5.4, 12.7 Hz, 1H), 5.08 (& 3.6 Hz, 1H), 6.50 (=

5.9 Hz, 1H), 7.00 (dl= 7.1 Hz, 1H), 7.07 (d= 8.7 Hz, 1H), 7.367.42 (m, 4H), 7.56 (dd,= 7.1,

8.5Hz, 1H), 7.79 (d= 9.3 Hz, 1H), 8.51 = 6.1 Hz, 1H), 8.96 (s, 1H), 11.05 (br s; fB)NMR
(126MHz, DMS&s, the major rotameri 16.07, 2231, 25.44, 25.47, 25.54, 26.28, 26.53, 28.81,
29.08, 29.27, 31.13, 35.01, 35.33, 38.08, 41.82, 41.97, 48.71, 56.45, 58.84, 69.01, 69.60, 69.62, 69.94,
70.37, 70.40, 109.20, 110.53, 117.31, 127.58, 128.78, 129.80, 131.31, 132.34, 136.42, 139.65, 146.60,
147.87, 151.54, 167.44, 169.10, 169.88, 170.18, 172.07, 172.19, 11ZHS (ESI) (90% B to

100% MeCN in 10 min, then 100% MeCN to 20 min, DAB@20m),tx =8.48 min, 98% puritym/z

[M + HI calcd for G/HsiN;O,S 1120.56; found, 120.3; HRMS(ESI)m/z [M +HJ" calcd for
G7HgiN;O1,4S 1120.5635% found,1120.5525 diff., ¢9.82 ppm.
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This compound was prepared using the General ProceWligthe linkerconjugated CRBN ligand
CL8(0.190 g) and VHL ligandl. The crude product was purified by column chromatography
(gradient of CRCL/EtOH 29:1 to 9:1) to give a yellow solid.

Yield (0.170 g, 61%); mp €274 °C;R =0.76 (CLCHEtOH 9:1)H NMR(600 MHz, DMS@, the
major N2 @i I Y®IRs, 9H), 1.2 1.29 (m, 2H), 1.29 1.36 (m, 4H), 1.4¢ 1.52 (m, 18H), 1.58
1.60 (m, 2H), 1.86 1.94 (m, 1H), 1.92 2.05 (m, 2H), 2.06 2.13 (m, 1H), 2.2 2.28 (m, 1H), 2.43
(s, 3H), 2.5% 2.61 (m, 2H), 2.82 2.91 (m, 1H), 3.28 3.34 (m, 18H), 3.58 3.71 (m, 2H), 4.20 (dd,
J=5.5, 15.8 Hz, 1H), 4.314.37 (m, 1H), 4.38 4.46 (m, 2H), 4.53 (= 9.4 Hz, 1H), 5.03 (ddk 5.5,
12.9 Hz, 1H), 5.10 (dz 3.5 Hz, 1H), 6.50 (= 5.9 Hz, 1H), 7.00 (@ 7.0 Hz, 1H), 7.06,(d= 8.6 Hz,
1H), 7.34¢ 7.43 (m, 4H), 7.56 (dd= 7.1, 8.5 Hz, 1H), 7.80 (& 9.3 Hz, 1H), 8.52 (= 6.1 Hz, 1H),

8.96 (s, 1H), 11.06 (br s, 1EC NMR(151 MHz, DMS@s, the major rotamer) 16.11, 22.35, 25.49,
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25.59, 25.65, 26.25, 26.326.56, 28.84, 29.17, 29.34, 31.16, (BR. 35.38, 38.11, 41.84, 41.99,
48.74, 56.48, 56.50, 58.88, 69.05, 69.89, 69.92, 69.99, 70.05, 109.21, 110.56, 117.34, 127.62, 128.81,
129.83, 131.35, 132.37, 136.45, 139.68, 146.63, 147.90, 151.60, 167.49, 169.”4, 169.24,

172.13, 172.25, 172.9T,CMS (ESI) (90%8 to 100% MeCN in 10 min, then 100% MeCN to 20 min,
DAD 220400 nm),tg = 10.36 min, 97% purity,m/z [M + HJ calcd forGgHgsN;O..S 1116.60; found,

1116.9; HRMS (ESI)m/z [M +H]" calcd for GgHgsN;01,S 1116.605Q found, 116.5940; diff.,
¢9.85ppm.

(-)CRBNB-5-5-VHL

This compound was prepared using the General Proceduigthe linkerconjugated CRBN ligand
CL9(0.157 g) and VHL ligandl. The crude product wagpurified by column chromatography
(gradient of CECL/EtOH 49:1 to 19:1) to give a yellow solid.

Yield (0.150 g, 61%); mp 882 °C;R =0.87 (CHCKHEtOH 9:1)*H NMR(600 MHz, DMS@s, the

Y 22N N®id2 (¥ SHYJ1.2411.36 (m, 6H), 1.3 1.52 (m, 10H), 1.58 1.60 (m, 2H), 1.8§
1.93 (m, 1H), 1.98 2.06 (m, 2H), 2.0 2.14 (m, 1H), 2.22 2.29 (m, 1H), 2.43 (s, 3H), 2.6@.56

(m, 1H), 2.7G; 2.78 (m, 1H), 2.8 2.97 (m, 1H), 3.00 (s, 3H), 8.23.31 (m, 10H), 3.6 3.69 (m,
2H), 4.20 (ddJ= 5.5, 15.8 Hz, 1H), 4.814.36 (m, 1H), 4.38 4.45 (m, 2H), 4.53 (d;= 9.3 Hz, 1H),
5.07¢ 5.13 (m, 2H), 6.50 (8= 5.9 Hz, 1H), 7.00 (@ 7.1 Hz, 1H), 7.07 (@ 8.6 Hz, 1H), 7.347.43

(m, 4H), 7.56 (ddJ= 7.0, 8.6 Hz, 1H), 7.80 @ 9.3 Hz, 1H), 8.52 @= 6.1 Hz, 1H), 8.96 (s, 1H)
3C NMR(151 MHz, DMS@,, the major rotamer) 16.10, 21.57, 22.45, 22.68, 25.63, 26.31, 26.55,
26.77, 28.83, 29.00, 29.23, 29.33, 31.30, 34.82, 38381, 41.84, 41.99, 49.29, 56.48, 56.51, 58.87,
69.05, 69.82, 70.02, 70.07, 109.17, 110.58, 117.38, 127.61, 128.81, 129.82, 131.34, 132.35, 136.48,
139.67, 146.65, 147.89, 151.60, 167.45, 169.11, 169.89, 169.99, 171.97, 172.12, LCRISYESI)
(90% HO to 100% MeCN in 10 min, then 100% MeCN to 20 min, DAB®@R2AM),tg = 9.94 min,
99% purity,m/z [M + HT calcd for GH;:N;0,S, 986.50; found, 986.58RMSESIM/z [M +HJ' calcd

for G,H:1N;O.0S, 986.5056; found, 98@86; diff., ¢1.01 ppm.
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(*)CRBI-6-5-5-VHL

This compound was prepared using the General ProceWliethe linkerconjugated CRBN ligand
CL10(0.150 g) and VHL ligaML The crude product was purified by column chromatography
(gradient of CKCL/EtOH49:1 to 12:1) to give a yellow solid.

Yield (96 mg, 40%); mp €8100 °C;R =0.59 (CHCKEtOH 9:1)"H NMR(600 MHz, DMS@;, the

YI 22 NJ NRO2ydbiNDd2g 1435 (m, 6H), 1.42 1.51 (m, 10H), 1.52 1.57 (m, 2H), 1.8Q 1.92 (m,

3H), 1.92¢ 2.04 (m, 2H), 2.06 2.14 (m, 1H), 2.1§ 2.29 (m, 2H), 2.43 (s, 3H), 3.43.22 (m, 2H), 3.24 3.28

(m, 2H), 3.28 3.31 (m, 8H), 3.6Q 3.69 (M, ), 4.20 (ddJ= 5.5 15.9 Hz 1H), 4.3%; 4.37 (m, 1H), 4.38 4.45

(m, 2H), 4.4% 4.55 (m, 2H), 5.10 (d= 3.6 Hz, 1H), 6.46 @= 5.9 Hz, 1H), 6.97 (@= 7.0 Hz, 1H), 7.04 (35

8.6 Hz, 1H), 7.367.42 (m, 4H), 7.54 (dd= 7.0 8.5Hz, 1H)7.76¢ 7.83 (m, 2H), 8.52 (8= 6.1 Hz, 1H), 8.96 (s,
1H); °C NMR(151 MHz, DMS@,, the major rotamer) 16.10, 21.93, 22.45, 22.69, 25.63, 26.07,
26.31, 26.55, 28.85, 29.00, 29.23, 29.33, 34.82, 35.38, 38.11, 41.60, 41.84, 41.98, 48.75, 56.48, 56.51,
58.88, 69.05, 69.82, 70.02, 70.08, 109.50, 110.34, 117.08, 127.61, 128.81, 129.82, 131.34, 132.56,
136.24, 139.67, 146.49, 147.89, 151.60, 167.34, 167.72, 169.52, 169.90, 172.12, UGRISIESI)

(90% HO to 100% MeCN in 10 min, then 100% MdQI20 min, DAD 22@00 nm),tg = 916 min,

98% purity,m/z [M + HT calcd forG;;H,1N;QsS 958.51; found, $8.4; HRMS(ESIm/z [M +HJ" calcd

for GH:1N;OeS 958.5107; found, $8.5044; diff., ¢6.57 ppm.
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This compound was prepared using the General ProceWiethe linkerconjugated CRBN ligand
CL4(0.154 g) and VHL ligand2. The crude product was purified by column chromatography
(gradient of CKCL/EtOH 29:1 to 9:1) to give a yellow solid.
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Yield 87 mg, 36%); mp 94 96 °C;R =0.27 (CHCLEtOH 19:1)H NMR(500 MHz, DMS@;, the

Y 22 NJ NID2 (¥ SHY,J1.241.37 (m, 6H), 1.4Q 1.52 (m, 10H), 1.58 1.61 (m, 2H), 1.8§

1.94 (m, 1H), 1.92 2.06 (m, 2H), 2.0 2.15 (m, 1H), 2.2 2.29 (m, 1H), 2.43 (s, 3H), 2.6@.62

(m, 2H), 2.8% 2.92 (m, 1H), 3.28 3.33 (m, 10H), 3.58 3.73 (M,2H), 4.21 (ddJ= 5.5 15.9Hz, 1H),

4.30¢ 4.38 (m, 1H), 4.384.46 (m, 2H), 4.53 (d= 9.4 Hz, 1H), 5.03 (d# 5.5 12.7Hz, 1H), 5.09 (d,

J= 3.6 Hz, 1H), 6.49 @= 5.9 Hz, 1H), 7.00 (8= 7.0 Hz, 1H), 7.07 (8 8.6 Hz, 1H), 7.347.43 (M,

4H), 7.56 (ddJ= 7.1 8.6 Hz, 1H), 7.79 (d= 9.3 Hz, 1H), 8.51 (= 6.1 Hz, 1H), 8.96 (s, 1H), 11105 (

s, 1H) Bc NMR(126 MHz, DMS@s, the major rotamer) 16.09, 22.34, 22.44, 22.67, 25.62, 26.29,
26.55, 28.83, 28.99, 29.22, 29.32, 31.15, 34.82, 35.37, 38.09, 41.85, 41.99, 48.74, 56.49, 58.87, 69.04,
69.81, 70.01, 70.07, 109.21, 110.56, 117.34, 127.61, 128.80, 129.82, 131.34, 132.36, 136.44, 139.66,
146.63,147.89, 151.58, 167.48, 169.13, 169.90, 170.21, 172.11, 172.19, 11&R¥ (ESI) (90%

H,O to 100% MeCN in 10 min, then 100% MeCN to 20 min, DARM@20m),tgz = 9.30 min, 97%

purity, m/z [M + HJ calcd for GHsgN;010S, 972.49; found, 972.H{RMS(ESIM/z [M +HJ' calcd for
Gs1HeoN;O40S, 972.4899; found, 972.4881; diff1,.85 ppm.

(-)CRBNB-5-5-VHI(-)

O O N
NP G e P N
¢} ¢}

O\l//é)H
/\/\)k? N
(S \'17

This compound was prepared using the General ProceWigthe linkerconjugated CRBN ligand
CL9(0.157 g) and VHL ligand2. The crude product was purified by column chromatography
(gradient of CKCL/EtOH 49:1 to 19:1) to give a yellow solid.

Yield (88 mg, 36%); mp 8082 °C;R =0.37 (CLCLEtOH 19:1)H NMR(600 MHz, DMS@;, the

major N2 { | Y®BIRIs, 9H), 1.24 1.35 (m, 6H), 1.42 1.50 (m, 10H), 1.52 1.58 (m, 2H), 1.84

1.95 (m, 1H), 1.98 2.06 (m, 2H), 2.08 2.15 (m, 1H), 2.18 2.29 (m, 1H), 2.43 (s, 3H), 2.6Q.57

(m, 1H), 2.7@ 2.82 (m, 1H), 2.87 2.98 (m, 1H), 3.06( 3H), 3.2 3.31 (m, 9H), 3.583.70 (M, 2H),

4.21 (dd,J= 5.6, 15.8 Hz, 1H), 4.804.37 (m, 1H), 4.37 4.46 (m, 2H), 4.53 (d= 9.3 Hz, 1H), 5.06

5.14 (m, 2H), 6.50 (8= 6.0 Hz, 1H), 7.01 (d= 7.0 Hz, 1H), 7.07 (d= 8.6 Hz, 1H), 7.357.42 (m,

4H), 7.57 (dd)= 7.0, 8.5 Hz, 1H), 7.78 (& 9.5 Hz, 1H), 8.51 (= 6.1 Hz, 1H), 8.96 (s, LHJC NMR

(126 MHz, DMS@;, the major rotamer) 16.05, 21.52, 22.40, 22.63, 25.58, 26.25, 26.51, 26.72,

28.78, 28.95, 29.18, 29.28, 31.25, A1.35.33, 38.05, 41.80, 41.95, 49.25, 56.44, 58.83, 69.00, 69.77,
61



69.97, 70.03, 109.14, 110.53, 117.33, 127.57, 128.76, 129.78, 131.29, 132.31, 136.43, 139.62, 146.61,
147.85, 151.53, 167.40, 169.06, 169.85, 169.93, 171.91, 172.06, 1T&MS (ESI) (9% HO to

100% MeCN in 10 min, then 100% MeCN to 20 min, DABB@20m),tr= 967 min, 9% purity,m/z

[M + HJ calcd forGsHN;O10S 986.50; found, 86.7; HRMSESIm/z [M +HJ calcd forGsH,:N;OwoS
986.5056 found, 86.4996; diff., ¢6.08 ppm.
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L. SelectedH and**C NMRpectra

'H and"*C NMRspectrumof compound4.
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'H and**C NMR spectrum of compourid
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'H and**C NMR spectrum of compousd
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'H and**C NMR spectrum of compoued
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'H and**C NMR spectrum of linkés
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'H and®*C NMR spectrum of link€L.4
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'H and**C NMR spectrum of link€@RBN2-2-2-VHL
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'H and®*C NMR spectrum of link€@RBN2-2-2-2-VHL
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'H and®*C NMR spectrum of link€@RBN2-2-2-5-VHL
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'H and**C NMR spectrum of link€@RBNB-5-5-VHL
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'H and**C NMR spectrum of link€@RBN5-6-6-VHL
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