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{ Proteolysis targeting chimeras } Common E3 ligase recruiters

Proteolysis targeting chimeras (PROTACs) are heterobifunctional </N/ Me
compounds able to induce targeted protein degradation through the S

ubiquitin proteasome system (UPS). They are made of:

Ligand of the
protein of
interest (POI)

Linker

Ligand of an
E3 ligase
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N | o Lenalidomide (VH-032-Me)
Target specific Found identical in structure Cereblon (CRBN) recruiter Von Hippel Lindau Protein
across several PROTACs (VHL) recruiter
= Greenfunctionalization §trategies Commonly functionalized through an amide coupling
can be broadly applied reaction, which requires toxic solvents as DCM or DMF
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/ L Green solvent Cyrene } \

O Cyrene is a green solvent that can be obtained from
cellulose, and is used as a sustainable replacement of DMF

. bp 227 °C

Functionalization of Functionalization of

lenalidomide * Polar, good miscibility with water (VH-032)-Me
 Non-mutagenic and non-toxic
- functionalization of lenalidomide and (VH-032)-Me as
\ PROTAC precursors using the green solvent Cyrene /
Link OH O N N
e} P~ L OO
NH, EDCI, HOBt, DMAP (cat.) NH S o wOH S \
> HN—/ HN—/
N o Cyrene, ultrasounds N 0 0 E HATU, DIPEA o E
NH rt to 50 °C, 2.5 h NH NG\ -
o O o O OH Cyrene, rt, 30 min
. . . NH.* ~f- NH
Quenching with HCL 1M + iced water 3 Cl
- Product precipitation (VH-032)-Me-HCI o
O O O
- )%Br - %Ns - )kﬁ/)/\ Quenching with water, extraction with EtOAc/Hex .(2:1, v/v)
” n H n ” D Washing with NaHCO3, NH4CL, iced water, brine
1:n=5, 66% 3:n=5,53% 5:n =2, 43% O O Q
2:n=11, 49% 4:n =11, 49% 6:n=8,53% N)k(\/)iBr NMNS N)k(v)n/\
H H H

14:n=5,78% 16:n=5,79% 18:n=2,61%

Br
O P O 15:n = 11, 85% 17: n =11, 90% 19:n=8,77%
/

\NJ\M/ N

H H Br

e @ LT |

450 . 200 J\M//

: QL Q@ Q-

H H H
X

0O 20: n =2, 68% 22: 76% 23: X =Br, 29%

0
> o J\WNHBOC ~ 21:n =4, 72% 24: X = N, 71%
N N~ M5 N
H H H NBoc
X

@)
10: X = Br 12:n=5 13 O\NMNHBOC
H

11: X = Nj No precipitation No precipitation
Low conversion After work-up: 8% After workup: 7%
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- Ultrasound irradiation allows to reduce
the reaction time (2.5 h)
- Moderate yields (32 - 66%)
- Precipitation of the pure product
without the need of purification

- Reduced reaction time (30 min)
- Moderate to high yields (29 - 90%)

- Slow conversion when aromatic

carboxylic acids are used - Aqueous workup is required due to

the higher product solubility in water

- Product does not require further
purification

- Presence of an amine functionality
Impedes precipitation
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