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Methods

Scheme S1 Structure and synthesis of MZ1.
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Synthesis of tert-butyl ((S)-13-((2R,4S)-4-hydroxy-2-((4-(4-methylthiazol-5-yl)be-
nzyl)carbamoyl)pyrrolidine-1-carbonyl)-14,14-dimethyl-11-0x0-3,6,9-trioxa-12-a
zapentadecyl)carbamate (1)

Boc-NH-PEG3-CH>-COOH (85.6 mg, 0.279 mmol, 1.0 eq) and HATU (159.1
mg, 0.418 mmol, 1.5 eq) were dissolved in dichloromethane (DCM), then (S, R,
S)-AHPC (120 mg, 0.279 mmol, 1.0 eq) and DIPEA (108.2 mg, 0.837 mmol, 3.0 eq)
were added sequentially. After stirring for 4 h at room temperature, the mixture was
washed with water and then dried with anhydrous sodium sulfate (Na2SO4). The crude
production was purified via silica gel column chromatography to obtain compound 1
as light-yellow oily liquid (140.5 mg, 70% yield). '"H-NMR (400 MHz, DMSO-ds) &:
8.99 (s, 1H), 8.60 (t, J = 6.0 Hz, 1H), 7.44 (s, 1H), 7.41 (s, 4H), 6.73 (t, J = 5.8 Hz,
1H), 5.17 (d, J=3.6 Hz, 1H), 4.58 (d, /= 9.6 Hz, 1H), 4.44 (q, J = 7.2, 6.3 Hz, 2H),
4.39 (d, J= 6.4 Hz, 1H), 4.26 (dd, J= 15.8, 5.5 Hz, 1H), 3.98 (s, 2H), 3.64-3.49 (m,
12H), 3.05 (q, /= 5.9 Hz, 2H), 2.45 (s, 3H), 2.07 (dd, J=12.9, 7.8 Hz, 1H), 1.97-1.86
(m, 1H), 1.37 (s, 9H), 0.95 (s, 9H).

Synthesis of (2R,4S)-1-((S)-2-(tert-butyl)-17-((S)-4-(4-chlorophenyl)-2,3,9-trime-
thyl-6H-thieno|3,2-f][1,2,4]|triazolo[4,3-a][1,4]diazepin-6-yl)-4,16-diox0-6,9,12-tri
oxa-3,15-diazaheptadecanoyl)-4-hydroxy-N-(4-(4-methylthiazol-5-yl)benzyl)pyrr
olidine-2-carboxamide (3, MZ1)

Compound 1 (140.5 mg, 0.195 mmol, 1.0 eq) was dissolved in DCM contained

30% TFA (V/V) and stirred at room temperature for 1 h, and the reaction was
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monitored by thin layer chromatography (TLC). The crude compound 2 was used
without further purification after the solvent was removed under reduced pressure.
JQ1-COOH (64.8 mg, 0.162 mmol, 1.0 eq) and HATU (92.5 mg, 0.243 mmol, 1.5 eq)
were dissolved in N,N-dimethylformamide (DMF), followed by compound 2 (100.4
mg, 0.162 mmol, 1.0 eq) and DIPEA (62.9 mg, 0.486 mmol, 3.0 eq). The reaction was
stirred at room temperature for 4 h and then extracted with DCM. The organic phase
was washed with water and saturated ammonium chloride (NH4Cl) solution, dried
over anhydrous Na;SO4 and evaporated under reduced pressure. The crude product
was purified by silica gel column chromatography to yield the compound 3 as white
solid (112.0 mg, 69% yield). 'H-NMR (400 MHz, DMSO-d) &: 8.99 (s, 1H), 8.64 (t,
J=5.9 Hz, 1H), 8.32 (t, /= 5.1 Hz, 1H), 7.49 (d, J= 1.5 Hz, 1H), 7.41 (d, J = 13.1
Hz, 8H), 5.19 (s, 1H), 4.57 (d, J = 9.5 Hz, 1H), 4.50 (dd, J = 8.0, 6.2 Hz, 1H),
4.46-4.40 (m, 1H), 4.25 (dd, J = 15.8, 5.6 Hz, 1H), 3.98 (s, 2H), 3.59 (ddt, J = 16.7,
6.8, 4.1 Hz, 12H), 3.44 (d, J = 5.8 Hz, 2H), 3.25 (d, J = 7.5 Hz, 2H), 2.59 (s, 3H),
2.44 (s, 4H), 2.41 (s, 4H), 2.06 (t, J = 10.4 Hz, 1H), 1.90 (td, J = 8.7, 5.3 Hz, 1H),
1.63-1.60 (m, 3H), 0.94 (s, 9H).

Scheme S2 Structure and synthesis of RCNprotac (o) precursor.
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Synthesis of di-tert-butyl 2,2'-diselanediyldiacetate (4)

The diselenide-bond containing carbon chain was synthesized according to the
literature. Selenium powder (104.0 mg, 1.317 mmol, 1.0 eq) was suspended in
aqueous solution, and the NaBH4 (100.0 mg, 2.643 mmol, 2.0 eq) aqueous solution
was dropped into the suspension under nitrogen (N2) atmosphere. After the solution

became colorless, another quantity of selenium powder (104.0 mg, 1.317 mmol, 1.0
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eq) was added to obtain a brown-red aqueous solution of Na>Se,. After that, tert-butyl
2-bromoacetate (517.9 mg, 2.655 mmol, 2.0 eq) dissolved in tetrahydrofuran (THF)
was dropped into the above solution and the mixture was stirred at 50 °C in N>
atmosphere for 5 h. The crude product was then filtered and extracted with DCM,
dried with anhydrous Na>SOs4, and purified by silica gel column chromatography to
yield the compound 4 as orange oily liquid (451.9 mg, 88.2% yield). '"H-NMR (400
MHz, DMSO-dg) 8: 3.33 (s, 4H), 1.42 (s, J= 3.4 Hz, 18H).

Synthesis of 2-((2-(((3S,5R)-1-((R)-2-(tert-butyl)-17-((R)-4-(4-chlorophenyl)-2,3,
9-trimethyl-6H-thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepin-6-yl)-4,16-diox0-6,
9,12-trioxa-3,15-diazaheptadecanoyl)-5-((4-(4-methylthiazol-5-yl)benzyl)carbam
oyl)pyrrolidin-3-yl)oxy)-2-oxoethyl)diselaneyl)acetic acid (6)

Compound 4 was dissolved in DCM contained 30% TFA (V/V) and stirred at
room temperature for 1 h. After removal of solvent under reduced pressure, the
obtained crude compound 5 as red-orange solid was used without further purification.
Compound 5 (16.5 mg, 0.060 mmol, 1.5 eq) and DMAP (1.0 mg, 0.008 mmol, 0.2 eq)
were dissolved in anhydrous DCM solution containing DMF, stirred at 0 °C for 1 h.
Then, Compound 3 (40.0 mg, 0.040 mmol, 1.0 eq) and EDCI (15.3 mg, 0.080 mmol,
2 eq) were sequentially added and the mixture was stirred at room temperature for 24
h. The crude product was then extracted with DCM, dried with anhydrous Na;SO4,
and purified by silica gel column chromatography to yield the compound 6 as white
solid (19.3 mg, 38.3%). 'H-NMR (400 MHz, DMSO-dy) &: 12.42 (s, 1H), 8.98 (s, 1H),
8.63 (t, J= 6.1 Hz, 1H), 8.30 (t, /= 5.6 Hz, 1H), 7.50 (s, 1H), 7.42 (d, J = 13.6 Hz,
8H), 5.15 (d, J=22.0 Hz, 1H), 4.57 (d, /J=9.6 Hz, 1H), 4.51 (dd, J = 8.0, 6.1 Hz, 1H),
4.44 (q,J =17.7 Hz, 1H), 4.26 (dd, J = 15.8, 5.6 Hz, 1H), 3.98 (s, 1H), 3.64-3.54 (m,
10H), 3.44 (t, J=5.9 Hz, 4H), 3.25 (dt, J = 11.8, 6.4 Hz, 4H), 3.06 (t, /= 7.0 Hz, 2H),
2.89-2.80 (m, 1H), 2.72 (t, J = 7.0 Hz, 2H), 2.59 (s, 3H), 2.44 (s, 4H), 2.41 (s, 3H),
1.62 (s, 3H), 0.95 (s, 9H).

Synthesis of RCNprotac (a) precursor (7)
Compound 6 (10.0 mg, 0.008 mmol, 1.0 eq) and HATU (4.5 mg, 0.012 mmol,

S4



1.5 eq) were dissolved in DCM, then mPEG2000-NH; (15.9 mg, 0.008 mmol, 1.0 eq)
and DIPEA (3.1 mg, 0.024 mmol, 3.0 eq) were added sequentially. After stirring for 6
h at room temperature, the product was dialyzed against DMSO and DI water to
purify and lyophilized to obtain compound 7 as white solid (20.8 mg, 80.5%).
"H-NMR (400 MHz, DMSO-ds) 6: 8.97 (s, 1H), 8.64 (s, 1H), 8.25 (d, J= 6.0 Hz, 1H),
8.11 (d, J=4.1 Hz, 1H), 7.80 (d, J = 5.7 Hz, 1H), 7.54-7.34 (m, 8H), 5.33 (d, /= 4.8
Hz, 1H), 4.54-4.46 (m, 2H), 4.43-4.34 (m, 1H), 4.31-4.23 (m, 1H), 3.99-3.92 (m, 2H),
3.68 (dt, J= 5.1, 2.8 Hz, 3H), 3.51 (s, 192H), 3.42 (d, J = 2.4 Hz, 4H), 3.24 (s, 3H),
2.58 (d, J=2.3 Hz, 3H), 2.53 (d, J= 6.6 Hz, 1H), 2.43 (d, J=4.2 Hz, 4H), 2.40 (d, J
=3.4 Hz, 3H), 2.34-2.23 (m, 1H), 2.06-1.94 (m, 1H), 1.61 (s, 3H), 0.95 (s, 9H).

Scheme S3 Structure and synthesis of RCNprotac () precursor.
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Synthesis of di-tert-butyl 3,3'-diselanediyldipropionate (8)

Through the same synthetic pathway as before, obtained brown-red aqueous
solution of NaySe>. Tert-butyl 3-bromopropanoate (555.1 mg, 2.655 mmol, 2.0 eq)
dissolved in THF was dropped into the NaxSe> solution and stirred at 50 °C in N»
atmosphere for 5 h. The mixture was then filtered and extracted with DCM, dried with
anhydrous Na>SOs, and purified by silica gel column chromatography to yield the
compound 8 as orange oily (471.4 mg, 85.3% yield). 'H-NMR (400 MHz, DMSO-ds)
0:3.04 (t, J=7.0 Hz, 4H), 2.70 (d, /= 6.9 Hz, 4H), 1.41 (s, 18H).

Synthesis of 3-((3-(((3R,5S)-1-((S)-2-(tert-butyl)-17-((S)-4-(4-chlorophenyl)-2,3,9-
trimethyl-6H-thieno|[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepin-6-yl)-4,16-diox0-6,9,
12-trioxa-3,15-diazaheptadecanoyl)-5-((4-(4-methylthiazol-5-yl)benzyl)carbamoy
I)pyrrolidin-3-yl)oxy)-3-oxopropyl)diselaneyl)propanoic acid (10)
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Compound 8 was dissolved in DCM contained 30% TFA (V/V) and stirred at
room temperature for 1 h. After removal of solvent under reduced pressure, compound
9 was obtained as red-orange solid and used without further purification. Compound 9
(18.2 mg, 0.060 mmol, 1.5 eq) and DMAP (1.0 mg, 0.008 mmol, 0.2 eq) were
dissolved in anhydrous DCM solution containing DMF and stirred at 0 °C for 1 h.
After that, compound 3 (40.0 mg, 0.040 mmol, 1.0 eq) and EDCI (15.3 mg, 0.080
mmol, 2.0 eq) were added and stirred at room temperature for 24 h. Then, the mixture
was extracted with DCM, dried with anhydrous Na;SOs, and purified by silica gel
column chromatography to yield the compound 10 as white solid (21.1 mg, 40.9%
yield). 'TH-NMR (400 MHz, DMSO-ds) &: 12.10 (s, 1H), 8.97 (s, 1H), 8.61 (s, 1H),
8.26 (s, 1H), 7.48 (d, J = 2.7 Hz, 1H), 7.46-7.35 (m, 8H), 5.34-5.28 (m, 1H), 4.49 (d,
J=17.4 Hz, 1H), 4.44-4.39 (m, 1H), 4.28 (d, /= 3.0 Hz, 1H), 4.03 (d, J="7.1 Hz, 1H),
3.96 (s, 1H), 3.65-3.50 (m, 10H), 3.44 (dt, J = 7.1, 3.5 Hz, 4H), 3.25-3.20 (m, 2H),
2.97-2.84 (m, 4H), 2.59 (s, 3H), 2.43 (d, J = 2.8 Hz, 4H), 2.40 (s, 4H), 2.32 (td, J =
7.2,2.6 Hz, 2H), 2.01-1.90 (m, 4H), 1.45 (s, 3H), 0.95 (s, 9H).

Synthesis of RCNprotac (p) precursor (11)

Compound 10 (10.3 mg, 0.008 mmol, 1.0 eq), HATU (4.5 mg, 0.012 mmol, 1.5
eq), mPEG2000-NHz (15.9 mg, 0.008 mmol, 1.0 eq), and DIPEA (3.1 mg, 0.024
mmol, 3.0 eq) were dissolved in DCM and stirred for 6 h at room temperature. After
the reaction was completed, the product was dialyzed against DMSO and DI water to
purify and lyophilized to obtain compound 11 as white powder (21.8 mg, 85.6%
yield), "TH-NMR (400 MHz, DMSO-d) &: 8.97 (s, 1H), 8.61 (d, J= 6.2 Hz, 1H), 8.26
(d, J = 5.7 Hz, 1H), 8.00 (t, J = 5.4 Hz, 1H), 7.80 (s, 1H), 7.50-7.38 (m, 8H),
5.34-5.30 (m, 1H), 4.51 (d, J = 8.3 Hz, 1H), 4.43 (d, J = 8.9 Hz, 1H), 4.39-4.34 (m,
1H), 4.29 (d, J= 5.8 Hz, 1H), 3.96 (s, 2H), 3.70-3.67 (m, 3H), 3.51 (s, 192H), 3.25 (s,
3H), 3.10-3.03 (m, 4H), 2.91 (s, 4H), 2.59 (s, 4H), 2.55 (s, 1H), 2.43 (s, 3H), 2.40 (s,
3H), 2.07-1.97 (m, 2H), 1.62 (s, 3H), 0.95 (s, 9H).

Scheme S4 Structure and synthesis of RCNprotac (y) precursor.
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Synthesis of di-tert-butyl 4,4'-diselanediyldibutyrate (12)

NaxSe; brown-red solution was obtained by the same synthetic pathway as before.
Tert-butyl 4-bromobutanoate (592.4 mg, 2.655 mmol, 2.0 eq) was dissolved in THF
and dropped into the Na>Se» solution. After stirred at 50 °C in N, atmosphere for 5 h,
the reaction mixture was filtered, extracted by DCM, dried with anhydrous Na;SO4,
and purified by silica gel column chromatography to yield the compound 12 as orange
oily (451.1 mg, 81.6% yield). "H-NMR (400 MHz, DMSO-ds) &: 2.90 (t, J = 7.3 Hz,
4H), 2.34-2.28 (m, 4H), 1.89 (p, /= 7.3 Hz, 4H), 1.40 (s, 18H).

Synthesis of 4-((4-(((3R,55)-1-((S)-2-(tert-butyl)-17-((S)-4-(4-chlorophenyl)-2,3,9-
trimethyl-6H-thieno|3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepin-6-yl)-4,16-diox0-6,9,
12-trioxa-3,15-diazaheptadecanoyl)-5-((4-(4-methylthiazol-5-yl)benzyl)carbamoy
I)pyrrolidin-3-yl)oxy)-4-oxobutyl)diselaneyl)butanoic acid (14)

Compound 12 was dissolved in DCM contained 30% TFA (V/V) and stirred at
room temperature for 1 h to obtain compound 13 as red-orange solid after removal of
solvent. Compound 13 (19.9 mg, 0.060 mmol, 1.5 eq) and DMAP (1.0 mg, 0.008
mmol, 0.2 eq) were dissolved in anhydrous DCM solution containing DMF and react
at 0 °C for 1 h. Then, compound 3 (40.0 mg, 0.040 mmol, 1.0 eq) and EDCI (15.3 mg,
0.080 mmol, 2.0 eq) were added and stirred at room temperature for 24 h. The
mixture was extracted with DCM, dried with anhydrous Na>SOs4, and purified by
silica gel column chromatography to yield the compound 14 as white solid powder
(15.3 mg, 29.1% yield). '"H-NMR (400 MHz, DMSO-ds) &: 12.09 (s, 1H), 8.98 (s, 1H),
8.63 (t, J=6.1 Hz, 1H), 8.28 (t, J=5.7 Hz, 1H), 7.49 (d, J = 2.7 Hz, 1H), 7.47-7.37
(m, 8H), 5.31 (d, /= 14.9 Hz, 1H), 4.52 (d, J = 6.7 Hz, 1H), 4.47-4.41 (m, 1H), 4.28
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(dd, J = 15.7, 5.7 Hz, 1H), 4.04 (q, J = 7.1 Hz, 1H), 3.97 (s, 1H), 3.58 (dd, J = 11.7,
4.6 Hz, 10H), 3.45 (t, J = 5.8 Hz, 4H), 3.25-3.21 (m, 2H), 2.98-2.84 (m, 4H), 2.59 (d,
J=22Hz, 3H), 2.44 (s, 4H), 2.41 (d, J = 2.7 Hz, 4H), 2.36-2.22 (m, 4H), 2.00 (s, 2H),
1.93 (dd, J= 12.5, 7.3 Hz, 4H), 1.62 (s, 3H), 0.96 (s, 9H).

Synthesis of RCNprotac (y) precursor (15)

Compound 14 (10.5 mg, 0.008 mmol, 1.0 eq), HATU (4.5 mg, 0.012 mmol, 1.5
eq), mPEG2000-NH; (15.9 mg, 0.008 mmol, 1.0 eq), and DIPEA (3.1 mg, 0.024
mmol, 3 eq) were dissolved in DCM and stirred for 6 h at room temperature. After
that, the product was dialyzed against DMSO and DI water to purify and lyophilized
to obtain compound 15 as white solid power (20.6 mg, 81.9% yield). '"H-NMR (400
MHz, DMSO-de) 8: 8.98 (s, 1H), 8.63 (s, 1H), 8.29 (t, J = 5.6 Hz, 1H), 7.91 (s, 1H),
7.49 (d, J = 2.4 Hz, 1H), 7.44-7.39 (m, 8H), 5.31 (d, J = 16.1 Hz, 1H), 4.50 (s, 1H),
442 (d, J=8.8 Hz, 1H), 4.38 (d, /= 5.8 Hz, 1H), 4.31-4.25 (m, 1H), 3.96 (d, J=2.5
Hz, 2H), 3.68 (dd, J = 5.8, 3.9 Hz, 3H), 3.51 (s, 192H), 3.24 (s, 3H), 2.89 (t, J=7.3
Hz, 4H), 2.59 (s, 3H), 2.44 (s, 4H), 2.40 (s, 4H), 2.18 (t, /= 7.4 Hz, 2H), 2.00 (q, J =
7.0 Hz, 2H), 1.94-1.88 (m, 4H), 1.76 (s, 1H), 1.61 (s, 3H), 0.95 (s, 9H).
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Fig. S1 'H-NMR spectrum (DMSO-ds) (A) and MS spectrum (B) of compound 1.
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S12



$6°0
91
L6'T
66T
107
w0
£0°T
o'z
9TT
87T
w®T
w®T ﬁ

—_—

€67
£€°T
anjﬁ
orT
wi
€174
SPTN

.
=

= 99T

= so1

wo

PI'E

— s9°€

L

vm.u\.
8S°T
65T
yTe
ey

) I»Nm

—" ./ w0

TrE

————=== = ot

rre
15°€
L€
89°¢
89°¢
69°¢
69°€
s6'€
96°€
L6€
vy
STy
LTy
8Ty
6Tr
o€y
Ley
6cy
wr
vy
oSy
sy
€S
155
€65
8EL
6€L
0vL
ovL
WL
€L
v
VL
svL
VL
svL
s¥L
6LL
8L
ors]
s
sT8
978
v9'8
L6'S

———

e ——\

Cl

——_ \irzel
*oLee

7 T

08T
=E ST
=k er

= L60

|||HMN, W 6S°L

F es0

E oot
wun 760
F w0

-—=—EF 00T

Fig. S5 'H-NMR spectrum of compound 7 (DMSO-d).

Wwi—

89" N/

69T
:.N\

we
¥0° mv
90°€

o

ﬁ\oj\/\sgse\/\]/o\ﬁ

E8€81

= €8°¢

E ooy

25

-1.0

-0.5

0.0

0.5

1.0

15

2.0

3.0

35

4.0

45

5.0

55

6.0

6.5

7.0

11 (ppm)

Fig. S6 'H-NMR spectrum of compound 8 (DMSO-dp).

S13



$6'0
ST
68T
06'T
16T
161
w6
66'T
10T
0€'T
0€'T
I€T
(44
E€T
£€T7

=0T'E

Eory
€T
LS'E

veT
or'T
€T

Broe
M\me.u

8L
8¥'L
978
198
L6'8
orzr

Lo
qu.m
60'T
660

vl
= mV.wé._

= EECT

||-L v8

Lo

lu ﬁ.mﬂﬂ
- ELET

1 M\‘oe T

- Fezr

11 (ppm)

1: Scan ES+

20230714-XMX-4 517 (3.966)

100

1.49e7

1289.8069

1288.0339 1291 4954

1286.9785

1285.6700

1284.0237| 1292 7617

1294 6614

1747.1423 1868.2345 1934.7876
miz
1700 1900

1630.4586
1600

1532.9474

1500

1402.0490

1281.5331

1173.4244

1055.6031

656.6498750.9013 7902425 449 8506 9656424

o

1800

800 900 1000 1100 1200 1300 1400

700

Fig. S7 'H-NMR spectrum (DMSO-ds) (A) and MS spectrum (B) of compound 10.

S14



$60—

[
86T
00T
w0

£0°T
o'z

or'T
T
§S°T

68T

16T
vcd/
mo,m/
LOE~E
STE~

89°€
89°¢
69°€
cﬁm\.

96°€
rTr
9T
8TY
43
o€y
LEY
8eY
wr
s
6y
oSt
[
s
£€°S
pe's

6€L
or'L
WL
WL
€L~

orL/
08~

86°L
cc.wv
108
ST8
hu.wﬂ.
09'8
Nw,nN.

L6'8—

=

o=

o

Io)

o
Il
H

NN g O

“N
1.

m/m/ )

e

s/
N
N

=

€L'8

voT
89T
€67
060
66°¢

9€F

18°€
SPr'E

—SPT6l

Lre
06’1
wl
9€T
STT
61

vE8

060
PET
w

90T

00T

0.0

0.5

T

1.0

15

2.0

25

30

35

4.0

45

5.0

f1 (ppm)

Fig. S8 'H-NMR spectrum of compound 11 (DMSO-d).

T
55

o1

98F
L8'T
68T
161

€6'T—
ma.ﬂ\

nN.N./

0€T
w®©e
w®we
beT
9€°T

88Tf
06
61

>r°\[(\/\s(%\/\j\o)<

— = 1781

1.0 0.5 0.0

15

25

3.0

11 (ppm)

Fig. S9 'H-NMR spectrum of compound 12 (DMSO-ds).

35

T
4.0

4.5

5.0

55

6.5

7.0

1S

S15



960

(L a\

68T
68T
88T
06'T
06'T
16T
06T
£6'T
we
rTe
sTE
£V'E
e
SPE
9'e
95°¢
LS'E
65°€
09°¢
96°€
L6'E
v
€0°F
SO¥
90°¥
STH
LTy
8T
6T¥
ey
wy
wy
444
Lvy
6V'Y
ISy
(324
6TS
€€°S
6E°L
or'L
wL
YL
6L
6¥'L
978
878
678
198
€98
r9'8
86'8
60°C1

[¢]

A@\Q

]

:OJ\/\/ Ses eWOH

N
H

o

N/\/O\/\O/\/O\)L

e}
H

s—/ °N
M
NN

—

=

U—Hlm-.ﬁ

100 95

13.0 125 120

15 1.0

20

6.0

8.0 70 65

8.5

9.0

11.0 105

1.5

11 (ppm)

B

1: Scan ES+

20230714-XMX-5 526 (4.035)

100

1.68e7

1317.5826

13154720

1319.5244

%

1313.6570

1320.8754

1312.4750
12655767 ||

1321 .76171401 6268

m/iz

1743.5540

1576.9324 1652.7053

1150.16441176.2950

1013.5990

1000

7011361 746.0893  866.0998 g77 5235

o

1200 1300 1400 1500 1600 1700 1800 1900

1100

800 900

700

Fig. S10 'H-NMR spectrum (DMSO-ds) (A) and MS spectrum (B) of compound 14.

S16



sov
191
oL
81
681
161
61

€61

6T

861
661
1079
€07
ITe
81°T,
07T

(a3
vv.ﬂk
65T

hw.n/
ww,nw.
68T

—a.N.\.

YreE~

TST

(243
89°€
69°€
oLe
wa,n\
L6'E

YTy
9TY
8TV
6TY
LEY
6EY
e
a4
Liad
wy
8¥'y
oSy
wy
6TS
€€°S

6EL
or'L
WL
VL
6¥'L
mvu\.V.

16L—

8T8
aN.wv
I€8

£98—

86'8—

N0
N
N

N-

/
N

1
S
—

ozt

L1
60

01

9201

0.0

0.5

2.0 15 1.0

2.5

30

35

4.0

5.0 45

6.0
f1 (ppm)

8.0 75 7.0 6.5

85

Fig. S11 '"H-NMR spectrum of compound 15 (DMSO-ds).

0Gy

2Gy

6Gy

8Gy

| 4Gy

T T
5 6

4
Retention time (min)

S17

Fig. S12 HPLC profiles of MZ1 in the presence of 0, 2, 4, 6, and 8 Gy radiation.
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Fig. S13 (A) Structure of seleninic acid produced by RCNprotac after exposure to

X-ray radiation. (B) MS analysis of seleninic acid.

l Oxidation
cl
o} Q
A o’“~Se-gy
S/ N O [¢) .j
N AN A0~ O AN N
N H H O N S
H Wi
N
l Hydrolysis
cl
2 OH
S/ N O o ,j
Nn/"")LN’\’owo’\'o\)lN' N=.
—uN H H O g#N s
H Wi
N
MzZ1

Fig. S14 Radiation-responsive mechanism of RCNprotac.
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Fig. S15 Viabilities of MDA-MB-231 cells treated with different doses of X-ray
radiation for 24 h (n = 3).
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Fig. S16 Western blot analysis of BRD4 protein expression in MDA-MB-231 cells

treated with different concentrations of MZ1 for 24 h.

2 1.5- .| MZ1

2 1 RCNprotac + 4 Gy
<

o 1.0

14

m

8 os- I_lns
2o

£

[]

Z 0.0-

0 001 005 01 05 1
Concentration (uM)

Fig. S17 Normalized expression of BRD4 in MZ1 or RCNprotac + 4 Gy treated cells.
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Fig. S18 Western blot analysis of YH2AX expression after different time points in

cells exposure to 4 Gy radiation with or without 1 uM RCNprotac treated.
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Fig. S19 Average weights of harvested tumors after treatments (n = 5). *p < 0.05, **p
<0.01, ¥***p <0.001, ****p < 0.0001.
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<0.05, **p < 0.01, **%p < 0.001.
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Fig. S21 H&E staining of major organs (including heart, liver, spleen, lung, and

kidney) in mice 14 days after treating with PBS or RCNprotac + X-ray. (scale bar =

100 um).
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Fig. S22 Biochemical indexes of mice treated with PBS or RCNprotac (n = 5).
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