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Synthesis and anti-inflammatory activity 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 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,yH4NOg: 518.2730; found:
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%
WA, 15 122 mg B A0 K 3, 1R 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,
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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=10.8,5.2 Hz, 1H), 2.98(dd, J=13.3, 7.0
Hz, 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=11.9 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, SH), 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) § 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 AR E A K E MM K,

96 FH N B 440 L 1 I 95 40 B ( THP-1, 8515 9%)
ERR s A Mtk . Fr A B An ik & 9 H 25 1 9
DMSO it & X b e B A 25, BRI 2580 LA TRTRE £
SAFRC O BRI . SR CCK-8 Ak 1 41
MIEEME. K5 THP-1 4H0EF 96 LA, F] 100 ng/ml
PMA 3% 48 ho B3, & A Ori 3iAS [l ik
JE B ARG Wy i fif 55 3R 5 e . AR5 H Ori 8
AN E Hinfb G AR PRA M 24 he HE& A
CCKS8(10 pl) iy fif 35 e BE R e 4 5% LG W, JTAE
37 °C TUkZLHES% 3 ho FHEEFRYAE 450 nm 4bic s
WG RE (A EL, AR A (AT 4G T7

Cell viability(%) = [(Atest — Ablank )/ (Acontrol — Ablank )] X
100%

THP-1 4l 7E 56 435 5 5 (5% 10% R4 i
1% 7 4% 2 2 4 F 1 0.05 mmol p-Fi 1 2 B 1)
RPMI1640 3555 58) . & A 5% A ALl 95% %5
Y 37 CR TR IR PR FR . MR RS
T THP-1 40HEAYE5FE3E, 1 000 t/min #.0> 3 min,
SEAR LSRR BN, TR AR VR B 510° > /ml,
FAp T 24 fLAR, FAL AT R R ILIR AW 1 ml.
A MR BE 4 100 ng/ml ) PMA, i THP-1 4f iz
48 h, ¥ PMA ki) THP-1 40 FHAERR £5 2% vhh
IKBE, SR 5 LA 3 3 b 100 pg/ml B9 LPS
LEBE 3 h, EBRESFREE, 1) 24 FLACR AR BN AL e
FERAL BB 5L, IR S, AR B AL B 24 h,
ATP(5 mmol/L) JI[ 4 #4MAL 1 ho WAEAN ML F7 13
W, 12 000 r/min & .0> 5 min, 2[5 5€ 40 1, i F
ELISA {53 Hr4i L3 i iy 1L-18 $i].

3 ZER51HS
3.1 ALFAR
Ak S g PR BLAT 0 3 TR RN i ORI

S, TEZWIIE 9T AT AR BN FH . A TR L&
REH R ) M ih kL, 7ERHR S 240 H Ir[dF (CF;)
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ppyl,(dtbbpy ) PF, fi L. F1 LED S5t f 5 T, 55 Boc-

HERR KNS, AR B W13 3] C-16 fiidy
A B HEMGER P RIR(2) . K5, R8P R
(2) i 2 Boc fRIPHEEMG B RS RIR(3) . Fem, LA

(¢}
+ E\)j\ Ir[dF(CF;)ppy],(dtbbpy)PF, blue light
Boc” OH >
1 K,HPO,, DMF, rt

, RSO,NCO, Et,N, DCM, rt

—

= LR ERR, 5 ST SRR R S, 5 A 2
2AHbR™ W (B 2) 0 BRI 38
IOL, R AR AN, S Ak AN O3 B Al AT 5

ZM658-ZM659

ZM658: R=4- 1 JEIRJL
ZM659: R=7 4

B2 ZZRERRBEERITENN S KL

3.2 AR FEEM A K B AR

AR ] ATP 1F 4 NLRP3 485 /MA T
T, SR H A 258 2 SRR THP-1 48 3 Ak B
Wik 241 g A5 Y A7 A 0 4 48 1 AT, SR
ELISA 4500 TL-1B 43-b /K-, FHUATEAS B btk &
WYX} NLRP3 R4 /IMEMIIHIVER, I LUE S G
WA B Zh PR T R

e, ARG MTT 005K 78 e &4
FIREE, TAZE R AnZE 1. WERTLIE H, H &
B R A SR SZAR R B o, B - AR R (4 R
BRI RS, ALY R A0 M s 1 3] TR
R F%, CCso [E¥I K TF 100 umol, FE 4 1% PEAF 5T
SEIR R, WA W R T v RS2 AR R B U
EBRIE, LR THUR TG, tih Ak 2 F1 3 6
WETE 20 pmol/L ¥R FE T i & 50 pmol/L MR EE T,
IL-1B AP ZEI ARG, (R REBENR 7 B 5 A5
T RPN, o, kA Y ZM6s8 TE
20 pmol/L ¥k I, IL-1p (4 1 %K 69.3%, LT
K URE P E LAY ZM659 XF IL-1p (30 ] 2 4,

F1 REERREBARTEYOIALEN

IL- 131 (%)

EY CCso(pmol/L)
20 umol/L 50 umol/L
ZM658 69.3 75.7 >100
ZM659 59.7 60.8 >100
2 9.8 22.8 >100
3 -8 4.0 >100
KRR 63.0 90.1 19.8

1K 59.7%, TR T4 I R . RN, 78w W E
(50 pmol/L) i, &4 et F Z e ISR AT AL W AT A I
PR TR R PR,

4 Z5ig

FETO b SR R SR ER AT 2 Wi oR g, LA
itk P O B A A% 18 B HH 3R ) O B 2 3% A ——3
TR B, A B 2 A4 v B R AR
e . AR RIS PRI Y, Bk B Y I FE 4R
INARTRSYABRER R PIRIGHEMR R,
2 v B H B R RATT A W 1 o LTS I AR S
e, L&Y ZM658 1E 20 pmol/L ¥ & i, Xf IL-
1B A Z L T & B 2, JF BB W B2 i 2
R —EWEROCR . AREIRYIE R
B, 4w R 3 s R A2 AR 7 BORE R HAE R
NLRP3 #AE/IMAI 6 7 19 075 530 A, 31X 0 A4
1 5 H 2O AR R NLRP3 S8 /IMACHI 31 371 14
2SR AL TR DA T R

(2% 30Hk]
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