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CigE
#0[5 SARS-CoV-2 EE AN PROTAC iZit. &8 EE O MMEEHHR
¥, FER, BAR (BEEERELZYIEHIIE, T 200433)

[(MWE] Be ETHERABEME LG A (PROTAC) B AR BTG B [ SARS-CoV-2 F 2 H il (M™) 1) PROTAC [%
R FE UG 3wy M B ) B AR, SRR LI R R 88 X | WE N R FAE S8, BT AFRKEE#Z TS
CRBN(cereblon) A4 ECAAIA S B BABIR, 531916 Bi— R FHT [ MP™ ) PROTAC 43 F, 2K FHEE FH BN (Western Blot) £ AR A
HAEFRE RIS MP™ 1) HEK-293T UM i A fs 1, IR ILAEANLN . AR I E T 4 A% M PROTAC Hirs
T (Al ~ A4), HE5H#% 'HNMR, "C NMR 5 HRMS ik, Fd, b4 A4 % MP° fBEA# 5P DCs ik 5.2 pmol/L,
HonT [ 45 G U 1 M F B3 #EHEEF CRBN, il k iz 2 -8 AR, 55 M B AR R R . 510 AR
THE BT —Z4Hi 8 M PROTAC [, S0k T 08 FIBEARRE ), FEIBE T VERPLE, osiam st 2y Mt k124t T 26 Sk
i=L//B

[XB2IR]  HimRmias; 28 B B0 1n) 8 R Ao & 1 ZR IR A e M TUR )

[XEHS] 2097-2024(2025)00-0001-08 [DOI] 10.12206/j.issn.2097-2024.202503063

Design, synthesis and degradation activity of PROTAC degraders of SARS-

CoV-2 main protease
WEI Lai, DONG Guogiang, SHENG Chunquan(Department of Medicinal Chemistry, School of Pharmacy, Naval Medical
University, Shanghai 200433, China)

[Abstract] Objective To design and synthesize PROTAC degraders targeting the SARS-CoV-2 main protease(M")based
on PROTAC technology. Methods Compound 3w was used as the MP° ligand, and the indole N atom in the solvent-exposed

pro

region was selected as the linker attachment site. A series of M™ PROTACs were designed and synthesized by conjugating
compound 3w with the CRBN ligand pomalidomide through alkane linkers of different lengths. The structures of the target
compounds were confirmed by '"H NMR, C NMR, and HRMS. Western Blot analysis was employed to evaluate their degradation
Four novel MP® PROTACs(A1-A4)were successfully

synthesized. The most potent compound A4 demonstrated M™° degradation activity with a DCs, value of 5.2 umol/L, and its

activity and explore its mechanism in MP°-HEK-293T cells. Results

degradation mechanism was validated. Conclusion A novel class of M™ PROTAC degraders were successfully designed and
synthesized, and their protein degradation capability and mechanism of action were demonstrated. These results provided lead
compounds for the research and development of antiviral degraders against SARS-CoV-2.

[Key words] SARS-CoV-2; main protease; PROTAC; protein degradation activity; antiviral drug
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Jr, BEAS T | IRt 1) I A G JRR e 1) 7 B 114 I T
LR AEAE 2RI, 2019 4EJE HELA SARS-
CoV-2, 51 & T a3k IR 9% 89 (COVID-19) K i
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st AR SCHE I, X 2 R FE E RN
fiff (main protease, M, i # &y 3C-like protease,
3CLP™) AR papain-like proteinase protein,
PLP) MIE I S DI RIS A, 320
2 2% il 75 2 I e SR A A AR, TS Bl 7 RNA
Y il A SR 1, M e 7 R il L TR 4y
CHE LA A, YRR s A BT e R 2
RS, B N8 FB AT 2 0 [R5, (8
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BT WE R, O 2420 R A5 I R
T SARS-CoV-2 JFHEEYLIAYT, WIEFR A 7 Y25 3
55 (Nirmatrelvir) | JE75 251 S8 I A S AR AE 2
BIMRER . BLAb, B 24 M Il T3 2
WERBTEL, SR, BUAMHIR 3 2hE 5 M i
P TSN AT S A ok R DI RE, AR — 28R
BP0 (DA% e 40 o 391 75 B2 4 v R B A BB 0
il 75 A2 W, T R 0 24 1 7 v R AR A XRS5
QI A 2 W BRI S G SR, S 3 2
P, DT AR ) 550 197280 140, SARS-CoV-2
M ] E166V Fl E166A 278 £ 9 iF S X4 23 3 R
FEPR S 2 T 2PN

R T T Rk S a) L, B R A A
(proteolysis targeting chimera, PROTAC)/E iy —Fir
BT R HAR, HYUR A R R AL T
B R RE U, SR GE NGy R EE G 45
R SO, SR P H D REAN ], PROTAC 43—
i SR 45 A, 70— g A B3 12 RIEH Y
#UEE H-PROTAC-E3 = i &), il id #15% B3 i%
FEIG, 75 AR Iz AL RN R 1) B 1 A R
il o XA IR BN VR FBLEIA R = T 2590

T B ERIX

Q 0]

SN

3w

PROTACi% it

VEPRPEFIE FHAL T, 30 ReA A ik P 2R 28748
R ik 2 P ) RSN R P B A AT A,
PROTAC H AR C 0 H T2 2 8 1 A, i
IR EE NS3 A MBI mMEE R E A &
X} SARS-CoV-2 [ MP™ & [, A AH 5 iF 5% #
iH . Alugubelli 5% #iE ) M PROTAC MPD2
T 20 M FE 30 S A M AR P RS T A
BERCR . Sang SFP W HRIE T —FhIE T CRBN FLfA
() PROTAC 4>+ HP211206, g% % W% SARS-
CoV-2 M e Hi 2558 AR

SR, SRTE X MP© ) PROTAC Ffif 77 Kk £
T T2 2R A RIS IR0, oG 1 i AN AR 55
150, IR RN P ok — e BRER .  TIRR
FRT R = /N PR e #E PROTAC FEfif
I, AT I B ZEEE TR N3 ) 3w
) MP° PROTAC FEf#EFIPICE 1) bEY 3w & —
FRBR RS /N o+ M S iR, 5% 4 Mo 4
HFA e, A s Z5R TR R B A R
(R N = o a1 O 1 I VA N7 e o R N K
PROTAC KW 7EHT SARS-CoV-2 Zi¥HF5E it 47
P, ARG R 2P B AT e L A .

PROTACA1Z A4

1 MP° PROTAC & Fig%it

1 MP° PROTAC 9Fi&it

PROTAC 43+ — ¥ 4 41 B #0211 B A4
E3 17 3% $ i I 1A LA K 422 W 3 0 3 4% 7 570,
TEHE M SR 3w A LA AR, AR TS 3w 5
BB 1 MP S5 A, | LA 1) VS ) AR R X, W]
DIVE A PROTAC iEH: 7 W iE R 5 B3 2 Rk
it i A S B o0t /N HLSG 2 M R 9 CRBN B4R
Ih e S5, SRR TR B 14 e A e 4 7 1 i
AR, BB MBS Y A1 2 A4(E] 1),

2 MRSREE

2.1 AR
PR R R T2 WA 45 2 RIS 4

Bt 4 ; Rabbit anti-SARS-CoV-2 3CL"™ antibody
(ABclonal, A20831); Rabbit anti-B-Tubulin
antibody (ABclonal, A12289); Goat anti-rabbit IgG
H&L(Alexa Fluor® 680 ) (Abcam, ab175773 ) ; Bruker
AVANCE600(Bruker Company, Germany)#% ff 3t
AL, T™MS 150 MR, 12008 S5 A £ i H
ppm Fll Hz 7~ ; Agilent 6538 UHD Accurate-Mass
Q-TOF LC/MS i 43 #F 5t it (HRMS)1Y ; Bioteck
Synergy2 Z II5ERFFRIY; Biorad ChemiDoc RS .
22 BARLAM AR

A LA 2,

5 FZ& 1 (a)POCT,, BRI, 5 I -2 1,
DCM, 1t, 8 h; (b) A, Cs,COs, 1t, 6 h; (c) TFA, DCM,
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21 (a)POCI,, ALIE, ELE-2-FiEE, DCM, 1t, 8 h; (b) i, Cs,COs, 1t, 6 h; (¢)TFA, DCM, 1t, 4 h;

(d)DIPEA, DMF, 90 C, rt, 5 h; (e)TFA, DCM, tt, 4 h; 3, EDCI, HOBt, DIPEA, DCM, rt, 10 h.

rt, 4 h; (d)DIPEA, DMF, 90 C, rt, 5 h; (e)TFA,
DCM, rt, 4 h; 3, EDCI, HOBt, DIPEA, DCM, rt, 10 h.
221 S-(mgnE-2-56 ) LH-M| W -2-a A% HY AR i (3w)
0FE95%

B 1H-F5|We-2-¥R 1% (3.0 g, 18 mmol )3 T JL/K
“HAFLE(DCM, 30 ml), BT FARUINA =&
AW (4.3 g, 28 mmol) FIMLIE (2.2 g, 28 mmol) , %
TEBEFE 30 min J&, ILABERE-2-67FE(0.70 g, 18 mmol)
Kk mE (2.4 g, 30 mmol), %N 8 ho S i H
T FIATAE R AR /K 5 7% (50 ml) Y%K, DCM(20 mlx 3)
U, A FFA VU, A SR BRI R, Tk
BRFR AN T, VR VR i A4 P ), 8 ik AT J2 b 4
A CH Bt/ 2. 82 2 TR = 60:40) 15 11 (0 [ 14K (3w) 1.86
g, W& 61%. 'H NMR(600 MHz, DMSO-dq)d
12.14(s, 1H), 8.93(d, J = 4.9 Hz, 2H), 7.75(d, J =
8.1Hz, 1H),7.59(t,J=4.9Hz, 1H),7.51(d,J=2.2 Hz,
1H), 7.48(d, J = 8.4 Hz, 1H), 7.34(t, J = 7.7 Hz,
1H), 7.14(t, J=7.6 Hz, 1H), "“C NMR(151 MHz,
DMSO-dy)d 178.7, 163.7, 159.1, 138.3, 132.9, 126.6,
126.3, 122.8, 120.9, 120.9, 112.9, 109.6. ESI-HRMS
m/z Caled. For C;3HoN;0S [M+H]" 256.052 1, Found
256.053 9.

222 2-(2-((mg g -2-5E i K&
5 ST R (2) W6 Bl
KA A 3w(0.22 g, 0.85 mmol) 5 2-18 2, 1R

VB FE ) -1 H-M5] W -1-

BT (0.25 g, 1.28 mmol) % T PNl (20 ml), B 5
FIA Cs,C05(0.83 g, 2.55 mmol), ST, 6 h, 2
N7 YV A U A 1 8 4R %E%ﬂs‘f H H )24tk
(f7 B/ 1R 2T = 65 = 35), 159 1k & (0 [ 1K (2)
0.18 g, K 66%. "H NMR(600 MHZ, DMSO-d,)d
8.92(d, J = 4.9 Hz, 2H), 7.97(dd, J = 8.5, 1.0 Hz,
1H), 7.84(dt,J=8.0, 1.0 Hz, 1H), 7.67(d, J= 0.8 Hz,
1H), 7.53(t, J= 4.9 Hz, 1H), 7.45(ddd, J = 8.4, 7.0,
1.2 Hz, 1H), 7.31(ddd, J= 8.0, 7.0, 1.0 Hz, 1H), 3.82
(s, 2H), 1.40(s, 9H), "C NMR(101 MHz, DMSO-
dg)d 1842, 172.5, 159.5, 156.9, 138.7, 136.4, 132.1,
129.2, 127.4, 123.4, 123.3, 119.7, 113.5, 80.0, 35.2,
27.6.
223 2-(2-( (8 g -2-J i ik
) 2 (3) AR

¥ Eak A9 2(0.18 g, 0.49 mmol) % T DCM
(20 ml), A =R LR (TFA, 4 ml), &5 6 h,
B I 58425 e TR F)H TEA, F599% % {0 [ 14 (3)
0.17 g, WK 95%.,
224 4-((3-FFENEL) &= KL )-2-(2,6- — A AR IE -
335 ) S5 [WEIRK-1,3- i (6a) A Y,

¥ 2-(2,6-— S AR IR BE -3-5E ) -4- 380 7 1] Pope ik -
1,3- [ (0.27 g, 0.96 mmol) 5 N-$UT &% KE-1,3-
N H7(0.25 g, 1.43 mmol) & T N-HI M I e il 175
Wb, BN A NN-— 5N L (DIPEA) (1.2 g,

) ) -1H-Mg| W -1-
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9.6 mmol) . KRAREYIFE 90 'C Fhn#Adiitt: 5 h,
FE W A5 AT, B i H R AN S AL B 7K e (20 mil)
Vs, SR IE H G CBRAEHL(10 mix 3), & IFA L
AH, TCKGREREN T4, Dk 4 o ML ) AT
JERTalil Caim R LR L TE=55 = 45), 15 # A [k
(62)0.26 g, W% 65%. 'H NMR(600 MHz, DMSO-
dg)811.09(s, 1H), 7.57(t,J=7.8 Hz, 1H), 7.08(d, J=
8.6 Hz, 1H), 7.02(d, J = 7.0 Hz, 1H), 6.92(s, 1H),
6.66(s, 1H), 5.05(dd, J = 12.9, 5.4 Hz, 1H), 3.30(d,
J=52Hz, 2H), 3.03 - 2.98(m, 2H), 2.61 - 2.52(m,
2H), 1.69 - 1.61(m, 2H), 1.38(s, 9H), 1.24(d, J =
14.4 Hz, 2H) ,
225 4-((4-Z KT HL) &5 )-2-(2,6- —H AR IE -
3-HL) SFmg |- 1,3- R (6b) BY-A AT

HhElA 6b 1A B S BE R K 6a, 15 21 B
6, [ 44 (6b)0.19 g, % 58%. 'H NMR(600 MHz,
DMSO-dy)8 11.09(s, 1H), 7.56(t, J = 8.2 Hz, 1H),
7.09(d, J = 9.2 Hz, 1H), 7.01(d, J = 8.4 Hz, 1H),
6.81(s, 1H), 6.53(s, 1H), 5.03(dq, J = 10.8, 5.4 Hz,
1H), 3.28(d, J = 8.8 Hz, 2H), 2.94(d, J = 12.4 Hz,
2H), 2.68(d, J = 9.6 Hz, 2H), 1.53(d, J = 10.2 Hz,
2H), 1.43(s, 2H), 1.35(s, 9H), 1.33 - 1.08(m, 2H) .
22,6 4-((8-F LK) =KL )-2-(2,6- — AL WRIE -
335 ) SEmg k- 1,3- i (6¢ ) B

B A 6c 1A B BES I IA 6a, 15 51 ¥
0, [ 14 (6¢)0.22 g, W% 72%. 'H NMR(600 MHz,
DMSO0-dg)8 11.09(s, 1H), 7.60 — 7.54(m, 1H), 7.09
(d, J=8.7 Hz, 1H), 7.02(dd, J = 7.2, 2.8 Hz, 1H),
6.74(s, 1H), 6.52(s, 1H), 5.05(dd, J = 7.5, 2.8 Hz,
1H), 3.30(d, J = 2.8 Hz, 2H), 2.88(d, J = 6.2 Hz,
2H),2.61 —2.51(m, 2H), 1.56(q, J=7.5,7.5, 7.5 Hz,
2H), 1.36(s, 9H), 1.35 — 1.03(m, 12H) ,
227 A4-((10-z B2 0 ) 2 Ak ) -2-(2,6- — A IR g -
335 ) SEmE-1,3- il (6d) HIA K

rhEA 6d 1A B S IR E) K 6a, 15 21 B
o 1A (6d)0.21 g, WLF 69%. 'H NMR(600 MHz,
DMSO-dg)$ 11.09(s, 1H), 7.62 — 7.52(m, 1H),
7.08(d, J = 8.6 Hz, 1H), 7.01(d, J = 7.0 Hz, 1H),
6.73(s, 1H), 6.52(t, J = 5.9 Hz, 1H), 5.04(dd, J =
12.9, 5.4 Hz, 1H), 3.28(q, J = 6.8, 6.8, 6.8 Hz, 2H),
2.88 —2.87(m, 2H), 2.61 —2.51(m, 2H), 1.60 — 1.49
(m, 2H), 1.36(s,9H), 1.30 — 1.21(m, 20H) .
2.2.8  S-(W% g -2-%E ) 1-(2-((3-((2-(2,6-— A AR Wk
WE -3-3 )-1,3- AR 57 0| W -4- 05 ) B ) TR R ) &
I )25 2 3 ) -1 -] e - 2-B AR Y R iR (A1) 1)

B

4 6a % T DCM(20 ml), B TFA(4 ml),
FEZR FHEFE 6 ho BEZZFR U HIF TFA J5, )5k
B A4k-E 9 3(0.19 g, 0.62 mmol), I H:
% T DCM(15 mDH . FE IR T Wk, 224230 m
DIPEA, FL2 A A M, FREL 1-256-3-(3-—HI
FENEL) il — W R iR ER (EDCI, 0.13 g, 0.68 mmol),
1-¥2 3 28 3f = s (HOB, 0.092 g, 0.68 mmol)¥% T
DCM H, B Ji5 ¥ VR 5 V0T I 280 s B0 v, o e T
il DIPEA(0.24 g, 1.86 mmol), 4k Z:7F % 1R T itk
W10 ho JONEE AT, BN 8 F TR0 R IR S M
W (50 mD) 7K, DCM(20 mlx 3)#%H, &IFAHLM
Je, AN S ACER K BRI, TOKBRIREN T4, 18
FEMRAARR SR . TR AR A RE A E A Atk (4
H e/ W fist= 95:5), A IR B A [E A (A1) 0.11 g, W%
33%. 'H NMR(600 MHz, DMSO-d¢)s 11.09(s,
1H), 8.91(d, J = 4.9 Hz, 2H), 8.27(t, J = 5.7 Hz,
1H), 7.96(d, J = 8.5 Hz, 1H), 7.83(d, J = 7.9 Hz,
1H), 7.66(s, 1H), 7.53 — 7.48(m, 2H), 7.44(tt, J =
7.1,7.1,0.9 Hz, 1H), 7.33 = 7.27(m, 1H), 7.06(d, J =
8.6Hz, 1H),6.99(d,J=7.0Hz, 1H), 6.67(t,J=6.2 Hz,
1H), 5.04(dd, J = 12.8, 5.5 Hz, 1H), 3.76(s, 2H),
3.30(dt,J=7.0,3.7Hz,2H),3.16(q,J=6.3,6.3,6.3 Hz,
2H), 2.87(ddd, J = 17.0, 13.8, 5.4 Hz, 1H), 2.63 —
2.51(m, 2H), 2.05 — 1.98(m, 1H), 1.68(p, J = 6.9,
6.9, 6.8, 6.8 Hz, 2H), 1.36 — 1.23(m, 2H)., “C
NMR(101 MHz, DMSO-d,)3 182.8, 172.8, 170.1,
168.8, 167.3, 166.8, 158.9, 156.3, 146.2, 138.4,
136.2, 135.1, 132.2, 127.1, 126.6, 123.0, 119.3,
117.1, 114.2, 112.9, 110.4, 109.2, 48.5, 36.4, 32.8,
30.9, 28.9, 28.6, 22.2. ESI-HRMS m/z Calcd. For
C;,H,,N,0,S [M+H]" 626.664 1, Found 626.1816,
22.9 S-(Mm5 g -2-3E ) 1-(2-((4-((2-(2,6- — AR R
WE-3-38 ) -1,3- AU g bk -4- 58 ) 2 2 ) T 28 &
5 )-2-58 K 23 ) -1H-m| W -2- AR H R T (A2) /Y
AR

Hirtb &4 A2 LIRS BALEY) AL, 1%
HOEIAR(A2)0.096 g, EE 31%., 'THNMR (600 MHz,
DMSO-dy)8 11.09(s, 1H), 8.92(d, J = 4.9 Hz, 2H),
8.19(t, J = 5.7 Hz, 1H), 7.96(d, J = 8.5 Hz, 1H),
7.82(d, J=8.0 Hz, 1H), 7.64(s, 1H), 7.57 — 7.53(m,
1H), 7.53 — 7.50(m, 1H), 7.44(t, J = 7.7 Hz, 1H),
7.30(t, J = 7.5 Hz, 1H), 7.08(d, J = 8.5 Hz, 1H),
6.99(d, J = 7.0 Hz, 1H), 6.54(t, J = 5.8 Hz, 1H),
5.04(dd, J = 12.5, 5.4 Hz, 1H), 3.74(s, 2H), 3.29(q,
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J=17.0,6.8,6.8Hz 3H),3.11(q,J=6.5, 6.5, 6.5 Hz,
2H), 2.88(td, J = 13.2, 12.7, 6.8 Hz, 1H), 2.63 —
2.52(m, 2H), 2.01(d, J = 6.7 Hz, 1H), 1.56(q, J =
7.4,7.4, 74 Hz, 2H), 1.48(t, J = 7.5 Hz, 2H), “C
NMR(101 MHz, DMSO-dy)é 182.7, 172.8, 170.1,
168.9, 167.3, 166.5, 158.9, 158.5, 146.4, 138.4,
136.2, 135.1, 132.2, 127.1, 126.6, 122.9, 119.3,
117.2, 114.1, 112.9, 110.4, 109.0, 48.5, 41.5, 38.6,
32.7, 30.9, 26.1, 22.1, ESI-HRMS m/z Calcd. For
C3,HyN;04S [M+H]" 640.695 4, Found 640.1973,,
2210  S-(MERE-2-F) 1-(2-((12-((2-(2,6- %A CIR
WE-3-38 )-1,3- A AC S 1 e -4- 08 ) 24 58 )+ ke )
) -2-5A M ) -1 H-m - 2- B A R TR (A3) 1Y
G

Hirft a9 A3 &P BRESIBAAY AL 151%
(A (A3)0.12 g, W% 39%., 'HNMR(600 MHz,
DMSO-dg)8 11.09(s, 1H), 8.93(d, J = 4.9 Hz, 2H),
8.12(t, J = 5.7 Hz, 1H), 7.96(d, J = 8.5 Hz, 1H),
7.83(d, J=8.0 Hz, 1H), 7.65(s, 1H), 7.58 — 7.55(m,
1H), 7.53(td, J = 4.9, 4.9, 0.7 Hz, 1H), 7.46 — 7.42
(m, 1H), 7.32 — 7.28(m, 1H), 7.06(d, J = 8.6 Hz,
1H), 7.01(d, J = 7.0 Hz, 1H), 6.50(t, J = 6.0 Hz,
1H), 5.05(dd, J = 12.8, 5.5 Hz, 1H), 3.73(s, 2H),
3.28 — 3.23(m, 2H), 3.05(q, J = 6.6, 6.6, 6.6 Hz,
2H), 2.64 — 2.51(m, 2H), 1.53(p, J = 7.2, 7.2, 7.1,
7.1 Hz, 2H), 1.38(t, J= 6.7 Hz, 2H), 1.33 — 1.23(m,
10H), "“C NMR(101 MHz, DMSO-d,)é 182.7,
172.8, 170.1, 168.9, 167.3, 166.3, 158.9, 156.3,
146.4, 138.4, 136.2, 135.1, 132.2, 127.1, 126.6,
122.9, 119.3, 117.1, 114.2, 112.9, 110.3, 108.9, 48.5,
41.8, 32.7, 30.9, 30.1, 28.6, 26.2, 22.1, 17.2, ESI-
HRMS m/z Calcd. For C34H;,N,06S [M+H]" 696.805
7, Found 696.259 9,
2211 S-(WERE-2-%5) 1-(2-((8-((2-(2,6- — 4 XKk
WE -3-3 )-1,3- AR 57 I Wk -4 ) B L ) o 56 ) &
Fo)-2-58 M 23 - 1H-m W -2- A R B (A4) 1Y
G

Hirb &Y Ad GRCEBRS BIEGY) AL, 1%
HAFER(A4)0.14 g, K 42%., 'H NMR (600 MHz,
DMSO-dy)8 11.09(s, 1H), 8.92(d, J = 4.9 Hz, 2H),
8.11(t, J = 5.6 Hz, 1H), 7.96(d, J = 8.5 Hz, 1H),
7.82(d, J=8.0 Hz, 1H), 7.64(s, 1H), 7.58 — 7.55(m,
1H), 7.52(t, J = 4.8 Hz, 1H), 7.43(t, J = 7.8 Hz,
1H), 7.30(t, J = 7.5 Hz, 1H), 7.07(d, J = 8.6 Hz,
1H), 7.01(d, J = 7.1 Hz, 1H), 6.50(t, J = 5.8 Hz,

1H), 5.05(dd, J = 12.9, 5.4 Hz, 1H), 3.73(s, 2H),
3.26(t, J= 6.6 Hz, 2H), 3.04(q, J = 6.7, 6.6, 6.6 Hz,
2H), 2.62 — 2.52(m, 2H), 1.54(t, J = 7.1 Hz, 2H),
1.37(t, J = 6.8 Hz, 2H), 1.27(t, J = 15.7 Hz, 18H)
C NMR(101 MHz, DMSO-d¢)é 182.7, 172.8,
170.0, 168.9, 167.3, 166.3, 158.9, 158.5, 146.4,
138.4, 136.2, 135.1, 1322, 127.1, 126.6, 122.9,
119.2, 117.1, 114.1, 112.9, 110.3, 109.0, 64.9, 48.5,
41.8, 32.7, 30.9, 28.9, 26.3, 22.1, 15.1, ESI-HRMS
m/z Caled. For CyHyusN,O0¢S [M+H]™ 752.901 6,
Found 752.322 5,
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T 3 B 12 BE VR 4R W . O HEK-293T i il LA 2 x
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