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Synthesis and anti-inflammatory activities of oridonin sulfonylurea derivatives
WU Ruonan', YE Shuang“, LI Mochenxuan®®, MIAO Zhenyuanz, LUO Chuan'(1. Anhui Huarun Golden Frog Pharmaceutical
Ltd., Huaibei 235000, China; 2. School of Pharmacy, Naval Medical University, Shanghai 200433, China; 3. School of Pharmacy,
East China University of Science and Technology, Shanghai 200237, China)

[Abstract] Objective

Methods Two oridonin sulfonylureas were designed and synthesized by a photocatalysis reaction and a scaffold hopping strategy.

To study anti-inflammatory activities of oridonin derivatives without Michael fragment.

The inhibitory rate of IL-1f was selected for anti-inflammatory activity evaluation. Results Both compound ZM658 and ZM659
revealed potent anti-inflammatory activities with the values of 69.3% and 59.7% in THP-1 cells, respectively. Moreover, two

compounds also showed dose-dependent and low cytotoxicity. Conclusion The result indicated that Michael receptor fragment of

oridonin could be substituted with sulfonylurea group.
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2, AU . bR . P A 2 A2 BE M 1Y
B iR A Y. MRS A, & vk H R i
il NLRP3 57 /& % [ ) Cys279 FH i NLRP3 #ll
NEK7 Z 8] i AH BAEH, ¢ S5 40 ) NLRP3 4 5E
MRS . Forh, A VR R I s R 2 R R
BRI R 2 7 A I M I DG B 2 A A Y Sy it —
T A U B R PR IG AR, R T
RIR =4 g B 25 A BT 8 NLRP3 AR AE /MAH il
), AL R A AR Ak 27 B i ) R SR BR AT
5T RN, BT A — 2 4 v v A Tk AR
KAFEY), IHHHRHABTRIEE

1 5

S T FHR 3 R [ 283 | HEAT | ARAFAE:
3], SRR TR i alia b2z 4l 600 MHz
HUAZ 0 IE 4R % 1% AL (72 [E Bruke /A F]), R TMS
Y R, 18 DMSO-d6 B D,0 %5 s, #ié
HEL(D) AL AL (0) B 430 Hz Fil ppm 3R
TNo (R o3 BRI RS R H 09 2 1% E Bruke micrOTOF
10257, )2 4 (TLC) {9 #f i Ak GF254
(P ET BiEess), 2P R 200 ~ 300 H
RER (rp [ B e AE) o

2 ZWHE

2.1 TR (2- ( (18, 4aR, 58S, 6S, 6aR, 8S, 11as,
11bS, 14R ) -1,5,6,14-v9 % K -4 4-— F JL -7-8 K+
Z&-1H-6,11b- (FRE F iz ) -62,9-F K2R & ke
[a] 22-8-2 ) ZH& ) RAFTERE (2) 94 &
P54 2 (473 mg, 1.20 mmol) . N-Boc-
Z PR (252 mg, 1.44 mmol) YA Ir[dF (CF5) ppyl,
(dtbbpy)PF4(14 mg, 0.012 mmol) Fl DMF(6 ml) /il
AZ 10 ml BESEH . ARG, IMABHRE —47(251 mg,
1.44 mmol), % HBEIEIH, B < 15 min J5§ A AR,
FEWEOE LED AT BRI S 36 ho N4
JE A 10 ml 7K, Z R ZBEAEHL 3 ¥k (10 ml x 3),
BIFAHLAHE, ZKVE(10 ml), Jo/K Na,SO, T4, W&

FEFEVER, HEIEAIEAS 507 mg B FEIA 2( & H
St : HIEE=100 : 3), 0% 85.0%. 'HNMR(600 MHz,
DMSO0-d6)6 6.87(t, J= 5.5 Hz, 1 H), 6.78(s, 1 H),
6.08(d, J=2.1 Hz, 1 H), 5.71(d, J=10.9 Hz, 1 H),
4.80(s, 1 H), 435(d, J=5.0 Hz, 1 H), 4.10(d, J =
5.0 Hz, 1 H), 4.07(d, J=10.1 Hz, 1 H), 3.83(d, J =
10.4 Hz, 1 H), 3.42(dd, J = 10.9, 6.2 Hz, 1H),
3.32(dd, J=11.0, 5.5 Hz, 1H), 2.97 — 2.93(m, 1H),
2.82(dd, J = 14.8, 6.8 Hz, 1H), 2.42(t, J = 8.6 Hz,
1H), 2.00(dt, J = 12.7, 9.3 Hz, 1H), 1.92 — 1.85(m,
1H), 1.84 - 1.75(m, 1H), 1.67 — 1.57(m, 1H), 1.54 —
1.41(m, 5H), 1.38(s, 9H), 1.32(d, J= 13.3 Hz, 1H),
1.24 - 1.16(m, 1H), 1.09(d, J = 6.2 Hz, 1H), 1.00(s,
3H), 0.97(s, 3H). HRMS(ESI): m/z [M + HJ'
calculated for C,HsNOg: 518.2730;
518.2724.,
2.2 (1S, 4aR, 58, 6S, 6aR, 8S, 11aS, 11bS, 14R ) -
8- (2-& A TH ) -1,5,614-v9 % 3 -44-— W Xk B
#.-1H-6,11b- (FR &K F I% ) -6a,9-F A 3K & bt -
7 (8H) -BA=R. % (3) 94 &

¥4 2(149 mg, 0.2 mmol) il A F| 25 ml
BT, SRJE A 2 ml 4 e A1 TFA(L.5 ml,
19.5 mmol), ZE i F W 1.5 he S 450 5 0 R 2%
LR, 13 122 mg 8 K 3, I3 79.8%, 'H
NMR (600 MHz, D,0)6 4.99(d, J = 1.5 Hz, 1H),
4.16(d, J=10.2 Hz, 1H), 4.03(d, J = 10.2 Hz, 1H),
3.57(t, J=17.3 Hz, 1H), 3.48 — 3.45(m, 1H), 3.09 —
2.95(m, 3H), 2.55(t, J=8.1 Hz, 1H), 2.05 — 1.95(m,
3H), 1.87 — 1.84(m, 1H), 1.74-1.69(m, 1H), 1.63 —
1.56(m, 1H), 1.56 — 1.47(m, 1H), 1.47 — 1.35(m,
3H), 1.27-1.25(m, 1H), 1.22-1.18(m, 1H), 1.00(s,
3H), 0.93(s, 3H),
23 4-F 3 N- (2- ( (1S, 4aR, 55, 6S, 6aR, 8S,
11a$, 11bS, 14R ) -1,5,6,14-v9 % -4.4- —F 3k -7-%,
R+ =&-1H-6,11b- (ZREF It ) -6a, 9-F JL 31 B
bo[a] -84k ) TR ) A A T B ) KA B
(ZM658) #9#)&-

M) 10 ml B 0 H 5 5 im A &9 3(51 mg,

found:
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0.1 mmol) . 2 ml & HLEH — L 25.9 pl(20 mg,
0.2 mmol), ¥ HIZ 0 °C, Z21& in AT H 2Rk i S5
2 I (19.7 mg, 0.1 mmol), 2% 12 F & = i [ 1
o RMEEHIEIA 5 ml 7K, — 5 4EAEHL(5 ml x
3), BIFA P . AP H K% (10 ml), JEK
Na,SO, T#, Il 25 23 A, AL Z Hralifbs 30 mg
£ [ A (S e+ =100 : 5), IR 25.9%.
'H NMR(600 MHz, DMSO-d6)6 10.59(s, 1H),
7.77(d, J = 8.3 Hz, 2H), 7.39(d, J = 8.0 Hz, 2H),
6.77(s, 1H), 6.57(s, 1H), 6.07(d, J = 2.2 Hz, 1H),
5.66(d, J = 10.9 Hz, 1H), 4.77(s, 1H), 4.34(d, J =
5.0 Hz, 1H), 4.05(d, J = 10.2 Hz, 1H), 3.82(d, J =
10.8 Hz, 1H), 3.41(dd, J = 11.0, 6.2 Hz, 1H),
3.29(dd,J=10.8,5.2Hz,1H),2.98(dd,J=13.3,7.0Hz,
2H), 2.73(s, 1H), 2.39(s, 3H), 2.36 — 2.32(m, 1H),
1.96(dd, J = 13.5, 7.9 Hz, 1H), 1.80(dd, J = 19.6,
10.1 Hz, 1H), 1.72(dd, J = 13.5, 6.5 Hz, 1H), 1.58
(dd, J=13.2, 6.2 Hz, 1H), 1.53 — 1.37(m, 4H), 1.33
(d, J =119 Hz, 2H), 1.18(dd, J = 15.2, 12.0 Hz,
1H), 1.06(d, J = 5.0 Hz, 1H), 0.99(s, 3H), 0.96(s,
3H).”C NMR(151 MHz, DMSO-d6)d 224.71,
129.23, 128.93, 128.51, 127.12, 97.02, 73.66, 73.52,
71.92, 63.23, 61.67, 60.54, 52.97, 48.52, 45.88,
40.58, 38.83, 38.14, 36.92, 33.80, 32.97, 29.73,
26.34, 21.91, 21.38, 19.62, 18.71.HRMS(ESI): m/z
[M + Na]" calculated for CyoH,oN,0,S: 615.2353;
found: 615.2347,
24 N-(2-( (1S, 4aR, 55, 6S, 6aR, 8S, 1laS,
11bS, 14R ) -1,5,6,14-v9 % 3k -4 4-—F KX 7-2 K+
Z A.-1H-6,11b- (3R & F I ) -6a, 9-F K 3R fE )
[a] 2-8-4%) ) RUAFBLL ) RKemii (ZM659 )
o 4 &

ZHAA Y ZM658 1A LR VEA IR, LIR AR
i S5 PR i A R o FH R i gk S SU R T, 45 1 €L [t
A, K 17.3%. 'H NMR(600 MHz, DMSO-d6) &
10.66(s, 1H), 7.91 — 7.86(m, 2H), 7.66(t, J= 7.3 Hz,
1H), 7.59(t, J = 7.7 Hz, 2H), 6.77(s, 1H), 6.56(s,
1H), 6.06(d, J= 1.8 Hz, 1H), 5.66(d, J = 10.9 Hz,
1H), 4.77(s, 1H), 4.33(d, J = 5.0 Hz, 1H), 4.05(d,
J =10.2 Hz, 1H), 3.82(dd, J = 10.2, 1.3 Hz, 1H),
3.41(dd, J = 11.0, 6.2 Hz, 1H), 3.30 — 3.27(m, 1H),
2.98(dd, J = 13.2, 6.6 Hz, 2H), 2.74(dd, J = 15.1,
6.5 Hz, 1H), 2.35(t, J = 8.7 Hz, 1H), 1.95(td, J =
13.2, 7.6 Hz, 1H), 1.87 — 1.78(m, 1H), 1.74(td, J =
13.3, 7.4 Hz, 1H), 1.58(dd, J = 12.7, 6.2 Hz, 1H),

1.52 - 1.33(m, 5H), 1.30(dd, J = 10.1, 3.3 Hz, 1H),
1.18(td, J = 13.6, 3.2 Hz, 1H), 1.07(d, J = 6.1 Hz,
1H), 0.99(s, 3H), 0.96(s, 3H).”C NMR(151 MHz,
DMSO-d6) 6 224.45, 152.19, 141.13, 133.38, 129.40,
127.51, 97.03, 73.62, 73.55, 71.93, 63.24, 61.65,
60.53, 52.94, 49.06, 48.43, 38.84, 38.18, 37.04,
33.80, 32.98,29.74,26.01,21.92, 19.61, 18.70. HRMS
(ESI): m/z [M + Na]" calculated for C,gH;gN,0,S:
601.2196; found: 601.2190,
2.5 mpaAEE A K E X

BB N BAAZ 40 i 11 10976 20 JfL (THP-1, 53438 )
ERR s A Mtk . Fr A B Anfk & 9 1 25 9
DMSO Fi ' Jox 7 e B 19 25 3, BEPE 254 LA R Y
SAFRC OO BRI . SR CCK-8 Ak 941
JoEErE. FF THP-1 41 E T 96 FLARH, H 100 ng/ml
PMA Hili#% 48 ho B EIHW, &AL PR
AN B H AR A B W i i 1 5 B 4 . SRS
2V PR BN AR B B ARk G A B4 24 he
FHEA CCK8(10 pl) 4 fif 5 57 H B i 5 5% LI
W, ITAE 37 °C T AREEHEFE 3 he FHEEARYUAE 450 nm
A SR RE (A, ARYE A4 (ETHR AT J) .

LTI (%) =[(Aszgs — A )/ (Agg — Az | X 100%

THP-1 4 J7F 58 15 3758 (% 10% G 28 i
1% 7 fif 7 2% & 7 1 0.05 mmol B-3i J£ 2 i 1Y
RPMI1640 5355 ) . & 5% —EALMKA 95% =5
Y 37 CRTCRM R PG5 . R ISR
& THP-1 A5 FR 5L, 1000 r/min 2.0 3 min,
SEA SR AL R AN, VR AR BN 1x10° 4~/ml,
AP T 24 LM, BEFLAN MRS IR BRSO 1 ml,
JIAHE FE S 100 ng/ml B9 PMA, 3|3 THP-1 4f i
48 h, ¥ PMA 434k THP-1 40 FH @R 55 2% whh
IR, SR e FESEAE S SR E h 100 pg/ml 1) LPS
LEFR 3 h, EERESFREE, 18] 24 FLAUHAR BN A S e
BERAL A W R R 5L, IR AT, WEAE I E AL B 24 h,
ATP(5 mmol/L) HIF4ANA 1 ho WAL 5% B
W, 12 000 r/min &5 .0> 5 min, 25 [ 5€ 40 1, i
ELISA 3550 Hr4ui Fis 0y 1L-1B =%

3 HRSWE

3.1 LA

JGAE AR B PR LA e 1 T M AR 1 S8R A A
W, TELS 9T S TS BN o AR LI
e H 2R IR RO, FEWE IR S 8 FN Ir[dF(CF3)
ppyl,(dtbbpy ) PF, i 4L Fil LED Y6 BR 84 T, 5 Boc-
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HER (1) ZAE MU, A RS2 C-16 {37
A RSN GE B S R R AR (2) 0 AR, B P
PR Boc AP B & A b 1A (3) . ),

1 " SNH
OH
0 - CF,CHOOH

(6]
© N MAFCEppylibbpy PF, )t
Boc” OH
1 K,HPO,, DMF, rt

8 RSO,NCO, Et;N, DCM, rt

—_

VL= 2 h 2R 5, 5 BUR SR RIRES [ N, A A
2 AHBRFEY (K 2), BAEMIAIEE 3 B
N, F N S AATR RN, e AL B RN 43 B A A A TR B

=70

H ZM658-ZM659

ZM658: R=4- 1 JEIE L
ZM659: R=4 5L

2 ZRERREEMAKITEMN A R

32 B Ae R S ERATA

AR H ] ATP 7E A NLRP3 RAE/MA L
T, K PMA Hil3 THP-1 209534k 1) v 4
BRI EATIRSMIT 9 TR R ELISA k46
W IL-1B b7k, FHAPEAR H AR fb &% NLRP3
JERE/IMARIHRIVE R, 35U AL BB R R
kg B o) R

e, ALK A MTT 3008 T 3L &4
AIFEPE, MEREE an g 1. R T IAE H, H 4
2 B R E v R 2 R B o, B -SRI Y XL
BRI S, AL BP0 ZE M S 2] TR
N [, CCso fHI KT 100 pmol, FL R 1% PERTFSE
SEIRF, B A v R 2 A TR 2 AR R B R
FBRJE, JLF-RE THuae ib ik, anrb ik 2 F1 3 ¢
WAL 20 pmol/L Wk FE T if J& 50 pmol/L W T,
IL-1B A 2 ARG . (R REIENR - Be s | A i
T PR T, o, b A Y ZM6ss 1E
20 pmol/L ¥& JE i}, IL-1B B 1R N 69.3%, T
KR EEH 2 LA ZM659 X TL-1B Y 3 ] #
ik 59.7%, FHAR T A B 3. SR, £ R e
(50 pmol/L) i, 41z B H Z At e R AT A A B AR 3%
PR T YL EH R,

F1 LEERREBARTEYOALEN

IL- 1B 3(% )

&Y CCso(pumol/L)
20 pmol/L 50 pmol/L

ZM658 69.3 75.7 >100

ZM659 59.7 60.8 >100

HhEl {42 9.8 22.8 >100

{43 -8 4.0 >100

ZBHHER 63.0 90.1 19.8

4 £5ip

STl AL SN SRR AT 25 iR TS, LA
T TR DR - B AR 4 v B FH 3R 1) O i 24 3k P — 3
SOIRSZR R BE, BETTA L 2 4% H R ALK
i AN AT PSR B, B & R B
IR TRSYIE R ER R PrRIEMEF 5 L,
A B R AR IR AT AR 438 o AR 75 I P 4 T
PE, fLA& Y ZM658 7 20 pmol/L ¥ B I, %t IL-
1B MBI 3R T4 v R 2R, I FL A VR 1 42
LRI —E W ESCR . AR R R
B, 4 v B B IE R 32 AR BOT AR R IR R
NLRP3 4 AE /IMAA i 71 19 75 25350, 3X Sk DL A&
Vi B 22 R B SR T B NLRP3 8/ IMA I 50 g
PSR TR R P B

(&% 30HK]
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