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Abstract: Since its introduction to the market, etomidate has held a significant position among intravenous
anesthetics due to its favorable anesthetic properties and hemodynamic stability. However, adverse reactions like
adrenocortical suppression and myoclonus have limited its clinical application. In recent years, the research on
novel etomidate derivatives that can retain the excellent anesthetic characteristics of etomidate while significantly
ameliorating its adverse effects has become a hot topic in the development of new anesthetic drugs. Through the
structural modification of pharmacophores such as the carboxylic acid ester chain and imidazole ring, new
derivatives, including ABP-700, EL-0052, ET-26, and NH600001, have been discovered. Some of these drugs
have entered the phase III clinical trial or NDA application stage, showing promising prospects for successful
development and marketing approval. This article reviews the design strategies, preclinical research, and clinical
research progress of etomidate derivatives, aiming to provide references for the development of new intravenous
anesthetics.
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R, B2 ARFEORER IR IT 1) B AR T X IR 25 2, 7515
TR A B S 2 I HE B RS E I IR BN 7 RS
A, WFEIKERAS 2> 30 ) 22 e 2 50 LD R, 20 IEDh
A 5240 DA B A I 75 5 A8 AR () R IR i S 25

ALK BE B A W KB B AN B XN (adverse reac-
tions, AEs), H— ' bR i DhReHis, fnE B B &
TELEE E R B SR o WA AN JE R V0L, P R A b IR D)
RN Efa H R (MRERIME) H ™ B AORE, S 8UE
5t BN ] SE K EL 22 4 DR FE T2 28 5 iy, 2] oz A 1910
WEICR B, R gs T OB B F IKFEIKER 0.26 mg kg™,
B2 IR 7K P 23 2 3 BEAIG (P < 0.05)!%, X ik 25 1 o
X SRR B, RIS B R 25 T HCFE KRR 1 T B 2 R AR
o jm R — IR O TR 1 [B1BME 23 A R B, R
FAARFE DK B8 AR 75 5 R A0 T 2 TN VA T 1 2.5 £, 7T Rg
AR AT K T 0 o) T AR WA DG 1 R o R TS AT R

WRAFE WK B 1 o5 — 9% LA R B ILBE ZE (myoc-
lonus) 2% A H 3= WL i2 3 (involuntary muscle move-
ment, IMM), /™5 JJLRE 28 B 1 A AR, A RE 3 S5 Al
2k TR o AE AR ZAT AR T4 A AR T 0K s A 1) R
o, R LRE 2R R AR R N 35% M. BRI IR b H R
A FACRKE SR L B v 288 BRI 1 4R 24 46 25 W) T )i
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IR ZE A i B R AR A R ) I R 4Tk, P AR
1 2 BHIF NG FI 250 R A 7 3500 TR & AR FE K
BEAT AR B A, I 50N O3 S BE JE a0 2454 1 46
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Figure 1 Etomidate interacts with GABA,R. A: 3D Diagram of the interaction between etomidate and GABA R; B: Etomidate-receptor

interactions are shown as a 2D diagram. Hydrophobic interactions are represented by purple bonds, non classical hydrogen bonds by light

green bonds, and pi-sulfur interactions by the an orange bond, dark blue curved lines represent the frontiers of amino acid residues binding

to etomidate. GABA ,R: Gamma-aminobutyric acid type A receptor. Adapted from Ref. 14 with permission. Copyright © 2021 Elsevier Ltd.



- 740 - 222224 Acta Pharmaceutica Sinica 2026, 61(3): 738-748

2 LLABP-700 F1 ET-26 A REVFRERBR 4540121
2.1 FEHRERIERES: 5 NP RRERTEREEITE
¥ L R LB BE (Massachusetts General Hospital,
MGH)"™ H 2009 47 25 4K FE BK s 1) 2 R M E AT A1 J
FEOE T, RIURIREESE 5] N\ B A BkHE (methoxy carbonyl,
MOC) BEASZZF (A FH 52 MR, X S BKIEEA F 1) 7 1@
B, A i R S R R R eI 45 5, AT IR GE K AR
W, AR B IR R D Re A e . Tk, MGH R IR
7 MOC-RFEIKEE, AL 5701 (K 2), I3 H It R Geht
Fto MOC-HKFEIKINE K 5 #H 1E S BHVH 2% (loss of righting
reflex, LORR) (1) }- 3 H 257 & (median effective dose,
ED,) 452+ 1 mgkg", JBRIEIE 1 2 KR K G ¥ 1/5
(LORR ED,, = 1.0 + 0.03 mg-kg"). 4 fif ED, 7| & F
LORR HFEE AV 9 55 + 11 s (fKFERBK S = 24 + 7 min).
IE Ak, i FE KA TRAL HE Y R B 1~24 h (2 1 IR Rz o 8
% (adrenocorticotropic hormone, ACTH) I J# ik 3 &
7N, MOC-K FE K i AN B b R fe o Thfig o o0 L
A B, 45T KE MOC-HKFE KBS - 4 FE DK s A0 74 71
M (iv, 2 fi% ED,,), MOC-{K WK s 1~ 41 2l ik &= (mean
arterial pressure, MAP) [ 52 FE /)y, RF B2 7] B4
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Koo Horp, 2878 2 B S Bk 5 6 FE WK BB (cyclopropyl-
methoxycarbonyl metomidate, ABP-700, {1t &4 2) 1 —
AL H 4 3 0 SE FE K A (dimethyl-methoxycarbonyl
metomidate, DMMM, 1t & ¥ 3) A% R 5 L L &
Yo ABP-700 K B RR 9 24 2% LE AR FE DK 5 5 55 (LORR
ED., 0.69 +0.04 vs 0.53 +0.17 mg-kg™"), &M 3£ 1)
f040.57 min. ABP-700 F= 2 iE VA7) )3 P ik H
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CPMM-CA), H BRI 25 22175 ABP-700 [#] 1/1 000, KA}
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Figure 2 Rapidly hydrolyzed derivatives based on modification of etomidate carboxylate chain. MGH: Massachusetts General Hospital;
Sichuan Univ: Sichuan University; MFS: Ma Fei San; JS Ocean Univ: Jiangsu Ocean University; MOC: Methoxy carbonyl; DMMM:
Dimethyl-methoxycarbonyl metomidate; R,—R,, X=X, are preferred substituents; R,, R,: Methyl, hydrogen, or R, and R, form cyclopropyl;

R;: Methyl or not present;

R,: Ethyl, cyano, or hydrogen; Ry: 2-Methoxypropyl or not present; R.: Ethoxy; R,: Methyl acetate, cyclopentyl,

thiphenyl; X, X,: Methylene or not present; X,: Methylene or oxygen; n: 1-3
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% W], CPMM-CA 7£ 84 180~331 750 ng-mL" i &
5 R, I 24 ¥R FE 2 R PR 1) 100 1%, 7T E 5 40 #1 GABA R
FH S B 52 47 52, DMMM BE B 5 1 b A HE ok g
59, KB LORR ED,, 4 0.72 = 0.16 mg-kg, IfiL 3¢ - 5%
WK (8.7 min). HZALELL S ABP-700 HE N IR IR
I B (B2).

ABP-700 1 T 5. 751) 5 € 3 1 PR X 56 119 7] & 0 [
40.03~1 mg-kg"', ABP-700 AJ $RL 3 77 A 45 5 AN UR
A BRI, 254880 1% SRR R LG, 25 80RA B B
¢ 1 7 457 771 £ 2 0.25 10.35 mg-kg'. ABP-700 [ A
A2 32 HAAN 208 15 min, B B4 TARFEPKES (5.5 h)PY.
ACTH RIS 7R BT A 4252 ABP-700 132 30 # AN K
AW E IR R ShREHIH] . ABP-700 B Z AEs 145 IMM
(15/50) W 87 455 (13/50)~ 1 & K (10/50) 0 3 i
T (9/50) FT G AL AH OC B (6/50) 25, #E 0.75 K
1 mg-kg 413L3t 3 61 2 L BL™ 5 IMM IR AT IR 3
F1E AL, 5 42 ABP-700 X fE T 44 N Verona (1] 11
G AR IR 5 (NCT02800590, 45 745 K 25 A RPE Al 22
SR FT) 2, 45 B B s ABP-700 375 B 5 bR, 74k
AR B D, 45 2 AR U S n G AR OE, R4 1R
VR G ML 259 P R R % . CPMIM-CA 175 [ 38 S 4 Ji
B2, KB A2 5 5 30& 1, CPMM-CA (135 %
2R 2x [ 5 AF S IR 1Y KT PR A, O T TE R RN R AE
KA . ABP-700 i 35 WL AEs A IMM, W %2 3] IMM [F]
AR H, ED,,— BB, AT REEADE] . R IMM
(1) 52X T e DR UL RS2 3 138, A B 2 o U R BU(E
T vy, H AR 8 % 5 P/ 58 UF 4> (modified observer's
alertness/sedation scale, MOAA/S) FIWr, FLA7 4k TV FE
JIRIROIRAS, 25 5 B H S 16 i R 5 s R AR AAE 1 00 7
g3 Z ] (1) 22 5 O VE R R, A0 BRI R B2 11 VP i A2 73 4 24
Bk o ZHE TS R I IMM (1 Ji R 3R AT 4 W, A K
FEWK g S L AT A9 BT AE F 1) GABA R WF 24 AN [R] F 3L
BRI 24, 5375 & 72 A2 IMM ) GABA R 3 724 s 4 o
151 29 WAE AL 2R R I o A o R R AR B A A 2 R
K, BHAEPE LB LY, BE 5 FHIMM; X £
AR P AT e T B WAE PRI 2 R GEAS R X (1 T 46 4
FHB RIS [F D, 38 Rz 2 R M6 PR 48 e 1] % 1 4
Jid 4k, 33 & AR IMMPY . ABP-700 B T BE 4R 7
23 ET-26: RS EBIGHKIEREEITEY FHE
W FEK AR (moxetomidate, ET-26, 1L &4 4) AU 1| K2
HE TG 2 2 e 2 T, B4 T TI0 3000 PR ATE 90 o B . FP 4R
RIMLE Y, ET-26 F4k &4 5 BRIB 25 2808001 (K 2).
R TR ET-26 46 &40 5 ¥ A 41 'S _E IR 52 5 2h
fi&; K LORR ED,, & 7~, ET-26 R EF 6 £ b &9 5
9 1/2 (1.44 vs 0.72 mg-kg™), FF 213 BEA 2 h i & 0F 7T

BREY) S R FERGE, T ET-26 2 ff 38 5 B B H T4
FEBKTE (P < 0.05), 7% ET-26 JbR i 5 458 ) 1) A1k A2
) AT e B A ET-26 K BRUBK I % P4 20 9 A FE DK I8 1)
1/3 (LORR EDj, 2.35 vs 0.73 mg-kg™), {538 T I B ;
25 T KB ET-26 MK FEBK B AT A JH D (iv, 2 £% ED,,), —
B0 I O O B[R] AH 3, (H ET-26 Ff9 R B 457 252 B
(5] WY S LT A, S ARFEIK R 2R AL, A, KRR 3t 57
Bt % B 18] b, BT-26 %5 K FERKAS (1.2 £ 0.8 vs 1.8 +
1.6 min), {HK T A (1.2 £ 0.8 vs 0.7 £ 0.6 min)™**,
ET-26 21 il €4 35 P450 R 2 R &L R S i &
FR LAk, TEAS [F PR RORL A ET-26 AW 10 )G, 3E%
JE th 8 PRI, MR FCIKIR 2 £ s AR =4
R 14 R B 5 /8 0 7 i S e B I AR B, K
TEST ET-26 [ i 52 784 16 mg-kg' 2. K FH Ik E
FkHEE S5, ET-26 URE 28 A= 2 5 ARFE KR AT, — 3%
83 S R A T WA )T AT T T L T R A ) R A
2/10. KB ACTH RIBORL: % B, ET-26 5 K FL K E AH
EE, X L35 B 51 i A2 BTG S o 45 T K B ET-26 I I
Iy FI AR FE K I (iv, 2 1% ED,), ET-26 f] MAP #: K F B¢
i N-10.7 mmHg, & 2 52 W £F 420 (814 N 45 s, B &
T A B FARFERR G - K R B 4400 I Th R AE 72 B
ET-26 5 K LUK ER (10 IE S 809 AR L 5% % . ET-26
HIAR B K B 5 DL P2 AR A 77 2040 i) hERG 8 FRLIARL,
1C,, 537 742.51 F1263.60 pmol-L '™, ET-26 [ 7 [A]
5E 7] /7 (Morris 7K 38 B0 7 & AR T M, B K
2 (JFO5 R 2 5T RS, 355 HFE K i 28
AP, K EIR 2 08 R AE A B R B, 45 T ET-26 4111
8 58 4T B R 7346 58 K U AR FE K g 20 A1, LA B
0I5 20 ST ) 98 0 s 2 A B /0 ) 2 0451
ET-26 I B HARICHAT T (ChiCTR2100047525)8
&6 9 0.05~2.8 mg-kg”!, F =77 & 2.8 mg-kg! B
A RN 52 ET-26 ¥ ED,s 4 0.8 mg-kg', &I
PRI FEC ORI T R 52 e, R AR (] 5 A4 R KT T
(1.9 £ 0.6 vs 2.1 + 1.3 min), P& 5 i 8] 1% &5 T K FE KBS
(2.9 +0.9 vs 4.8 £ 1.8 min). 0.8 mg-kg' 7= {1 ET-26
AEs (> 10%) N0 B 22 (81%) WLFEZE (69%) & 0
(31%)~ VST (25%) FHIRZ WK (13%); AH X B 45 25071 1=
0.3 mgkg FIRFEIKAR AEs (> 10%) JHLFEZE (100%)-
T (50%)PZI (50%)~0oBlId 28 (40%) FINKIE (20%) .
AR L3R S %2 JFL 8% (plasma total cortisol, PTC) 45 L 7.
7N, 455 )5 0.5~5 h N, IKFEPKER 4 (0.3 mg-kg") 5 21
1] PTC /KF, 8 PTC /KF— B A& T % 200 nmol-L";
ET-26 4 (0.8 mg-kg") 45245 5 4 3 h, H PTC /K-F ¥k &
Z B IR B 250 mg ACTH (iv) 3 A B A 1E 3 &
K (500 nmol-L™), 1k & 38 F B B A T K SRR il
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{HET-26 41 (0.8 mg-kg™") £ 3 hJg X R I — EFEE )
PTC /K F&AK . BRI &, ET-26 542 J5 0.5~5h N
PTC /K F A 58 4Pk &2 45 500 nmol- L™, {H B _E g 5 i
DhResm b F2 22 LU AR FEK B B BB 22 IR S AR, T Re S
ET-26 1 3% FEU A oK.

24 SFAEFFIFHRESRZ N REEEIHRIKRIEK
BEOT5E4D  2019~2020 4, JK b #/% i = 6 (MSF
pharma) &I T — R B R IR Fe B 45 71516 1) 4 B ok g
Y (B2). B 671743 5 Nk 2. 55 hk 20 E
IV TC R I e FR TR FR BE AT A0, B 8
Bl b AR BRI IR T IR R MR B AT A=, & 9
T 2 A e SRR R R BEAT A0 B 61
K LORR ED,, K E 5 K FEIK i AH 24, T 2% 18] 1 48
TR FEBKER, {H LORR £F £2 ) (7] BH 2 58 T 4K FC K ¥ -
H295R 20 i ik 56 s A0 &4 6 X 15 E IR Bz o D) R T 52
M, KRR R KT 1 b (2 3% de /N AR S ) 5 B U
TS (2% ED,,) ML, o0 B 5B A IR, & i )4 T
WKFERK I, 7= B8R A2 28/ TIRFEIK R (1/6 vs 6/6). 14
A7 F1 8 K B LORR ED,, 5 T K FLIK S, 1H — 3% %t
B IR R R T A 4 A A A AL A 6, RS R T
WA A EER AR EEM 6 L. a9 K
i LORR ED,, 5 K FEWK R S 8L, 2 20 [A] #% 1%, LORR
FF 8205 18] 20 A 1 FE K B 1 1/3~ 1/4, %15 b iR i B2 2h
Re G, (H DL 2 £% ED, %45 T KR, Ha G hEE
JR F 5 Ik R AR F R (8/8).

2.5 PDARSE IRbE 25 EFEIGRFR A K FERRES
T ZhuZEPI5 I RGT T T DAERFE PR b
Z 5 S B R BR G B 2 3 R AR AR FE K ER AT 2E 9
(KE12), k&7 10 7/ (LORR ED,, = 0.48 mg-kg™") Al
K (LORR ED,, = 0.69 mg-kg™) 45 H i 58 2% 1)
REFEAE FH o A A 1 10 75 K BRI 2R A AR AR U ek B s R T
WFCIKES (1, = 0.48 vs 26 min). 5K FLIRKERAH EL,
kA2 N [ B S 48 5 DA 3 R R e oy AR ) 4k & 11
A2 AQUHE FE S, I A K . GABA R 454 Ml
2R, th A9 10 5 GABA R PAM, EC,, 58 T 4 T K I
(5.65vs 9.29 umol-L™"). fESEGIE T, A 10H'E
b R R o A P 3 S TR . 7E RR SRR
5, A 10 1947 AWK ST (] RIAT 7 B[R] 3540 T4
FEKEE, (H HCWLRE 28 A 2T v, S5 AR FE IR R 8L .
DA TR I B AOR TR IR, AR T G B B I He ot
R, T bR PR I 0 2 14D 39T A4 R DK 6 485 A4 A5 1 S s

3 DABRFERRES RN EL-0052 J9 X R A RKMEIR L5 415 115
3.1 BRAERRES: DARLIE ERERK PRI IR B0 (R FERKER 1T
¥ MGH (1) [R5 A 7t R B, AR FERK R 5 CYP11B1
(1) S ANy 65610 B DR IR P 05 T S5 B ) i 40 3=

BRZ BT s 6 o AR UAKFTIRER B b S 4] i)
JE, A SR T BRI PR IR 3 A7 U 7, R BT s 2 e
VIR LK EE (carboetomidate, 13, & 3). KA A 4H
FUR 7N Bk FE K B . 5 3 5 T AR S GABAR T F Y
HLIE (390% + 80%), Kl LORR ED,,JN 7 + 2 mg-kg”,
PRI TG 14 29 A A FEIK R 1) 1/7; LORR G2 250 18] L AR
BRFE1E (33 £ 22 vs 4.5+ 0.6 )P 45 F KR (v, 2 1%
ED, ) BRFTIKEE X MAP JCREIE . H295R 4 i 156 45
R, BRFCIR ST bR R 5 A B R 55 TR HE
KB (IC,, = 2.6 = 1.5 pumol-L™" vs 1.3 + 0.2 nmol-L™").
B A A AR R A e B DA SR 1 B R e 2R 3 a7
BJET, FRAR T BRIEER Y 2 437 C-H 4 v A 5 1 1 IE H
P S C-HEARE S p3-Asn265 2 [7] T i AE 4 i 4
B, T RE T B FE KR 5 K e BRI 1 1) R Y. MSF
Pharma FIT & BLIIAL A4 14 75 B FTPKER 1 3 170 4 6735
AL (18 3), B K B LORR ED,, {7 B & 55 T 4 5 9K i
(1.0~2.0 vs 0.75 mg-kg™), 7] WL 3 £ Ui - 0 £ 5 bR 1
T 1) R
3.2 EL-0052: ® /& FEUK BRI IR 4 L SR FRIIKFE
BREEHTEY)  Jiang RN FUAKFEIKER 5 GABA R
FICYPLIBI [AH EAEFH R R, K ILKIEER 4 47 AR AT
AW EL-0052 (15, FE 3). LA 5T K BH, 1K T K Bg ok e
R 34 U 56 4 1 T B RC AL /E CYPLIBT AR IR ER
PR 7 I, T BRI O A B, K 2978 1.96 A, 3
PEAT A [l 1) 5 25 T Rl I i /K AH LA AR £ A
B B SRR IR B X CYPLIBI HISE A 17 (K 4).
HLF 15 3 A R W, 7E KR b 47 5 I H 7
BARTH ] B R A M T =B, AR Tk a s
CYP11BI1 [ 1L 21 5% 8k 22 8] T2 B e A7 B, AT Bae AR R
R R i Dy g B AR AR F, R T T T EL-0052.
Iy TR ER G R IR, AR K B 1 10K P 2R S50 i - X3
43 F & H %4 B8 (molecular electrostatic potential, MEP)
AR, MEP B, #8G H T 5 CYPLIBI H [ I 40 &
BRIV BRe e FO A B . B U T 5L, DRI G
[X 4%, | 77 MEP #% /MA #1-47.04 kecal-mol™ (4% F6 Bk Fig)
- FF % -43.93 keal-mol” (EL-0052), ¥t B 51 A 5 J& 1
Jei, AT BH . B AR DK e 2505 Bk TR RO BRI RE JT . T3 4h,
T EL-0052 5 4K FE oK I8 2 A3 AH LAY, 5 GABA R 1]
g4 77 3, RFEPKEE R IE IR 2 7 C-H B SR T 5 p3-
Asn265 Z (A B R T AE & M A, AR 1 XK 3 By
MEP & /51, B % J () B A F Bk, R 1 U,
MEP #% K {8 1 28.8 kcal'mol” (& & Pk fig) £ J+ =
34.29 kcal-mol” (EL-0052), % B %5+ 51 N F| T 51
fh A B, #5585 GABA,R 45 & 6671 (K 4). S
HUAR 9 AR B R A IR B, 2§ 305 Asn265 Z [ A7
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Figure 3 Pyrrole and azole derivatives modified with the imidazole ring of etomidate. 13 was developed by MGH now is discontinued; 14

at the discovery stage was developed by MFS Pharma; Y is preferred substituents; Y: Fluorine or trifluoromethyl; n = 1-2
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Figure 4 EL-0052 interacts with GABA,R and CYP11B1. A: The binding mode of etomidate (yellow sticks) and EL-0052 (purple sticks).
Molecules were docked in the DZP binding site (PDB ID: 6HUP); B: EL-0052-receptor interactions are shown as a 2D diagram.
Hydrophobic interactions are represented by purple bonds, non-classical hydrogen bonds by light green bonds, and the pi-sulfur interaction
by an orange bond; dark blue curved lines represent the frontiers of amino acid residues binding to etomidate. Adapted from Ref. 14 with
permission. Copyright © 2021 Elsevier Ltd; C: Etomidate and EL-0052 interaction with CYP11B1. The orange and blue boxes indicate the

complexation between the basic nitrogen atom of the imidazole ring and the heme iron of the enzyme

7577 ()AL BEL, BRI AR F M i 551
Xu PR 7T 5578 EL-0052 K FEIK B 45 DL
#6757 IG5 T GABA R Hit, EL-0052 (1] EC,, B 58 T

WAFEPKEE (EC,, = 0.98 + 0.02 vs 3.07 + 1.67 umol-L™"),
{H EL-0052 (¥ HL 3 B R RN A AR FE IR BRI — 2. B4
f 78 % W, EL-0052 K i (LORR ED,, = 1.02 mg-kg™)
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AR (LORR ED,, = 0.50 mg-kg™) bk B3 3 7 5 1< T
WK B A AL . 25 T KRR EL-0052 14K 4T K B (iv, 2 %
ED,,), 3 7E bR B2 25 F 8] L 1 52 1 ) R AT 7 B 1)
BIM Y, X s gk B W] EL-0052 {5 ¥ 1 4K F K i e ik
FEC RT R A ) R G R AR 1E RS, EL-0052 K T
K 1) K B LD, 23 7 29 AT 18 mg-kg'', EL-0052 & 77
5 % (therapeutic index, TI) = T K FLIK AR (28 vs 22).
53 M 45 T R I B 4K FE DK B8 AT EL-0052 (v, 2.5 %
ED,,) % MAP [ 55 K il #5351 24 30% 17% F1 16%,
4.3 1% ED,, & T EL-0052 % MAP {30 4 H th.55 T
2.5 1% ED,, 7l & F T4 91 By XF MAP #1#1 76 F (21% vs
30%). H295R 40 fitu % & 5% 3% B, EL-0052 X 5 FJig
B T ) 4 F R A FE KRS 1/500 (IC,, = 1 050 = 100 vs
2.09 £ 0.27 nmol-L™). R b Jig 5z o # ) il 4 25 SR 3%
B, fER R4 257 & (4.3 fi5 ED,,), fKFE KR 4 1) 7
JoR I 0 7 5 R B A T A 2L, T EL-0052 2H (1) K7 IR
i R B2 Jo ] 5 s A 2 R A — B, i WA FE R R P
HI R BB R R ThBE, T EL-0052 %6 R B _E AR B2 J5i T
RETC B 5o

EL-0052 Zh ¥ 9t 45 R 8, HOAU AR B 17k FE
WK P A 0P L 7 R | I B 0 2 A S 1R 1 R e
FEME, TR TS BRI R EA R R B, 51K
FEWK S A LE AT B AR A
33 DA ERERAC BRI IR B (R FERKBETEY)  MSF
Pharma DAL P 2R BAC K 142 38 % B T 46 5 90 16, it
W4 h AR B4 A 17 (B 3). K LORR ED,,
T WA E D 16 RIS 14 55 T K FE KR (1.0~2.0 vs
0.75 mg-kg™), 1 & 17 5 ARG 5 A 52 i BRI Vs 1k
KB 2 1% ED,, 7 & T /s 4k & 4 16 BRI &2 25 1 (7]
8 F M FE KBS (0.56 £ 0.26 vs 0.11 £ 0.03 min), 1k &
W17 AT e R AR v N R S Ak TR A R (031 £
0.08 min), — # LORR ) 47 £ I [i] 2 Jy #K 45 BK B 19
1/2. H295R 4 ik 56 2 7~ Ak & 4 16 XF ' E IR B2 i )
RETCHNH (IC,,> 1 pmol-L™), tb A4 17 5415 1 AR 12 i
hEEfH R (IC,,> 0.1 pmol-L™). L&Y 16 #HE T FT
K B, K BRI R R A2 2R 35 v (7/8 vs 0), LA 17 K
UK . A4 16 F0 17 [ TL L AR FEIKER 1 1728,
34 U= MIFENKBKMIRNKRIEREENSTED
MSF Pharma PA = 20 2R BUAC K EER 2 1L 1 16 &4 18,
AL AT =5 P B ORI & 19 (B13). =Z Mk
T AEWIAR A T LT A= ), R B 35 2, (LB )
18 L & 58 TR FEPKEE (0.04~0.5 vs 0.75 mg-kg™), {HAL
A W19 AT BE R 4 47 = 0 H AR R K, 5 BORRIR TS 1
P N KR 2 fi5 ED, & s = Z AT AN
JRR T D 0N 7] BE A FE DK I A 12 (0.45 £ 0.16 vs 0.11 +

0.03 min), LORR 7 2L I} [H] 2 A FE KR 1 1/4, ELnitme
T AE A0 () JBR I 45 S I) [A) BEJE . H295R 4 i 46 e s 1k
G185 F T A A F B0 (IC,,> 50 nmol L),
M & 19 JLTF 68 bR s 4 &l /5 dc,, >
3 umol-LY. L& 18 (1) TI & T K FL K g (> 20 vs
17), (H LG BB E (4/8) Fn%dstE (2/8) Bl %1,

4 LAMOC-HRFERKES J9 X 3= HO PR L IR/ FR BR i 55 W E
A LE191&

4.1 MOC-FRIERKES: MOC 1& 1 5 BS BE 55 B0 At 1% IR
IRFERREELTEN  Pejo S ERRFTIRRER 1 B Al 1, X I
FRIRBEHE T MOC HUX, & Bl 7 MOC-ti 4Lk
fig (MOC-carboetomidate, 1t 4 20, Kl 5). #ff 5% B
MOC-HFE WK g 1) <7 B/ 7K 73 BC 28 500 35 A8 T Bk FE K I
(3300 vs 15 000), 2 KX iR LORR ED,, A 13.5 + 5 mgkg”,
PRIV 2 55 T AR B . LA 4 15 ED K BRURR I 55
5, MOC-TiFEIK G (19155 05 1B 16 + 3 s, 5 BFEIK S
TRk R R I 2 AR R e 1 i 56 S5 7 MO C-B B K i
AR 2 124 1.3 min, T MOC-BrFTIK S 4 1k 52 4]
B S PR T B SR DK R A AR FEPK R . KB 1~24 h ACTH
AR S0 45 B R, MOC-RRFEIRKEE /£ 2 1% ED,, 7l & F
Xof 0375 Bz JR B 7K S TE A o O I ARG 45 SRR T, 4 1%
ED,, 7l & T, MOC-Hk #E WK g B 2R 7E 30 s A B#1IK MAP,
{H1 min WIRE, H-5EEEAA L E % % . MOC-
T 0 0K I8 A g 0 o 6 TR 5 BRI 204 ¢ o A1 1) A, b 28
TR -

42 Hib: BIHRERES S A BV SIEBR RIS/ — &
= RMEIAMKIERREELTEY)  MSF Pharma #E47 1K
W TR IR TR I B 1) (R 20 25 R s i (1 5). 2 T 4 A0
FRIK AL 1 2R, DA KR 2 IR T B 1R PR A AZ 1, % I
G0 21 F122. A6 49 21 38 I K R 4 437 484X DA R
X R R e B A T R U, 75 1% RSP R
I P L5 (LORR ED,, = 0.01~0.1 mg-kg™), H.W &5
FAKFEIKES (LORR ED,, = 0.75 mg-kg); L4422 i@
Iok ALk g B4 4 A7 AR DA SO R R M B 2R AT 3- £ B AR AU
IR RO, AR 3 G T B FE DK R R P A A i)
# (ED,, = 0.05~0.5 mg-kg"). KK LORR W 5t & W,
2 i ED,, & T s A& 4 21 1 22 R 19 2 280 I [a] 12
TAKRFEIKEE; LORR RF£E0) 0] I, {0 &%) 21 U IKFE
WK 1) 1/4, 6670 22 SAKFERREE (L, —F B TEH -
i 52 53 T Re A S KRR SR A S 21 1 22 3R R
A WLREZERST S R X M BA 3 A7 Bk 4 A7 AR, AR K
IR RE AT PR B AT BRI BE I 2 > LA
BAR, BB T L& %23 fil24. K5 LORR #F 7T % 1A,
3R AR A 23 [ R R 5 7 (ED,, = 2~10 mg-kg™)
B2 55 T KB K IR, 110 4 A7 38 A0 AL & 40 24 1) BRI 1
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Figure 5 Derivatives based on simultaneous modification of etomidate carboxylate chain and imidazole ring. R, -R,, X, X,and Y are

preferred substituents; R : Methyl or hydrogen; R,: Cyano or hydrogen; R,: Methoxy or not present; R,: Cyano or ethoxy; R,: Methoxy; X,:

Nitrogen or carbon; X,: Oxygen or methylene; Y: Fluorine or hydrogen; n: 1-2

(ED,, = 0.04~0.5 mg-kg") 5% T{KFEIKRES . 2 £% ED,,
B, AP 23 F 24 BRI RS RN AR PR, 5 4K FE IR B
AHAEL (< 30 s); LORR RFZEmT 0] |, fb&5 4 23 #1124 212K
WRFCIKER 1 1/5~1/3; —H B T0 5 b B B R o RE M ;
&) 23 M RE B D S8 R AE 6 R KT 24 (1/8 vs
7/8)P4# i Ik X = 2k 4 47 AR B AR HUAR LA K R IR
BHEEAT A T 3R, R T & 25126, 1L
44 25 F126 () K B LORR ED,, 5 & T WK g i AL, {2
TI R NFE. 25 ED, & T, RIS 0T (A 18 T
WRFEIKER, F5F 22 (B A 40 TR FEIKES; (b 5925 85
TR R S REAM R, 4B 26 B =AM 4 47 AR, A
—EMEJE B R BT (IC,> 100 nmol-L™),
FILH 5 EL-0052 (1) 4 A7 S AWK EERAN [7] B Rp 1

5 HiHmL&aEm

51 BEIFAUERARETRERR/ARKIPERKE
IREIRIEDKEE TS R HE — ) 25 0 AT BR A =) 7
EL-0052 KM R 4 437 36U ACFE Atk b, X6 R 3A DA R i ok s
R VIRFR IR e B B R R AT B . 0 R AR
132G 27, 5 R 2838 2 F 3 AL GRAR S B A )
28 f1129 (& 6). /)i, LORR 5 & 78 2 mg kg 7 &
T, ZRER AR 38 R I R 1, A RN 80% ~
100%; 14 & 4 29 Bk I 357 S2 1 18] (198 s) A1k 5 ]
(289 s) % 1k &4 28 UL K AKFEIK R, £205 T EL-0052.
&1 27 BRIER SRR 235 T B, A AN 40%, IR

FESEIT[A] (167 s) AR Z I A (96 ) fe k. fL&H27.
28 A1 29 X% F R K2 5t Dy e 38 e s 1% A W IE
EL-0052 #A4T 1 A4, 2R 30 B &L 4 30 AR o ik
49130, 5 EL-0052 #H Eb, H295R 411 g 57 J5fi 1 43 9k 5
M 56 o, A4 30 1) 1C,, v 188.8 nmol-L”, 5 EL-
0052 I Bk, {5 TI45 2 3t — BT+ (36 vs 28), XF 57 i B
SRR F A FH oz 58 T AR FE KR
52 NH600001: ER X E#H % L& B IF
NH600001 Jy ¥ L 75 BB A 25 A 2 138 B A4 6 K 1 T A=
W, A G R AR R, C5E R I R U B
Xof BT I 1V 450 T R R I A A1 A 22 4 {2k 1 TIT
I R B8, B0 48 A R 25 BTl B3 (new drug
application, NDA), H T bk ¥ 75 5 A1 i /)N T AR K 1%
(CXHS2560067). Liu Z™ 4z i T NH600001 [f] 2 i
T AT 1 350 IT 3R 1l R 36 ) B AR 25 A 30 70 %, DL )
) A R OB R A R . TR T AR B,
NH600001 &7~ | R 45 (1) B Sk 25 81 22 4 A 2L
4, NH600001 (0.25 mg-kg™") 5 KFEIKES (0.30 mgkg™)
AR E R AT 2. NH600001 875 B 4L AR5 52 iR
() B JR B 7K -, 1115 0.30 mg-kg™ < B BK g ] 4 3238 2 1)
B R BE K025 TR . T PRAES: NH600001-21 Al
NH600001-31 (ChiCTR2300069841; ChiCTR2400084095)
SRR, ME E AT b, R IE KR R 9T 4R
NH600001 Y577 H N Bi ki & il D % B 1) 22 5 o gi it
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Figure 6 Deuterium or fluorine substituted and methyl fluorine substituted derivatives of EL-0052 modified benzene ring. D: Deuterium

B (P>0.05), Sk astRoR, IKFEmR S 4 kA4
954 (55.6%) AEs, 1l NH600001 V457411 78 1] (45.6%)
AEs. NH600001 i 77 2% W, AEs Jy JJLFE 28 % O VX
1111 = - O 9 S N N (2 52 =1 L S = |
NH600001 ¥ 7 2H 19 LR 28 AR AR BT AR FE K B 2
B PR (5.2% vs 17.0%, P = 0.001); NH600001 i 77
LR 0~4 h P I R o P A A 8 it 2% T TR (Acortisol
AUC,,,) th & 3 & TR IT ks 41 (P < 0.01), Al 1k
NH600001 % 5 b i 52 5t T 58 6 5 . NH600001 J:
A 5 KRR TR AE 24 B E R R IBE R, (2B 1k AEs B
A, 0 LR 2R R AR R 2 ek, BB R R X
6 A B, LA R BRI B A R T e A
6 LEEMRE

B TKFCIKIE B b 5 B 5T 2y e 400 o A0 UL 25 1 K
W] /R, B AT AR I B 92 A 55, ABP-700 ET-26 Al
NH600001 #B1E 28 128 78 73 1 1l PR /T 22 4 1 A R0 v
i 5 IR T NI R R, JLAR AT AR P 35 A 7E 5101
KT Bt ABP-700 [Fl % 4= AN A T O o it &, ET-26

Table 1

1E7E B N JF R I R X 58, NH600001 42 22
NDA, —#HEEERRIVEN D) BT R 1).

X R T T B 11 45 M B 1 2 SR o, TR B K
BRI QAR REIR G A N RINIA L, 9 NBER
() AR 3 2 7= A S ) 47 BHL, A% PR K w3 a6 1 RS
CYP11BI1 [} c {7 B8 77, 31X A g /& APB-7000. ET-26 Al
ET-42 %5 5 b JI 5 5 T i 400 bl /6 FH B S99 583 10 D DR 22
— U BRI T ARFR KR 1 B2 TR, 2R E )
— P PR T R 8 BN [R) 5, 30 93 A6 ) AT 7= A v PR Bl R
YEARUR 7=, FE i 2 3 BUE R, E ok B e R
(MOC-H FE KR 5 15 Bk XL (APB-700)", i Ik
W A 25 ) A 1 5 R s, K R A 3 7 20 1 2 R RIURR
P i P R 7 A U R R R A A R G B, 3 A A UJE
THBT 20 CHEMEAE 75 B3-Asn265 Z [6] ¥ ik
R4 A B, 190 5 GABA R 945 4 B8 11, 4% IR 18
T PR DK ER 347 AR T 5 CYPLIBI [ np ik —2k 2 [7]
T R IC A7 B, 7= 25 5 B R R R S RE A AN R R R
ML TR (A FE K B ) PCURITIEE PR P77 A 400 DA S AR

Efficacy and adverse reactions of three etomidate derivatives in animals and humans. a: Duration time denotes the time from

disappearance of the righting reflex to recovery of the righting reflex; b: No effect on cortisol levels at ED, dose; c: Incidence of myoclonus

or IMM at ED,, dose; NDA: New drug application; LORR: Loss of righting reflex; Dys: 95% Effective dose; ACTH: Adrenocorticotropic

hormone; IMM: Involuntary muscle movement; NA: No data provided; §: The data of etomidate control group

Category NH600001 ET-26 ABP-700
Stage NDA Phase 111 Terminated
LORR ED, (rat, mg-kg™") / 2.35 0.69
Duration of LORR (rat, 2XEDy,, min) / 56+1.5 2.21+0.42
ED,, (human, mg-kg™) 0.25 0.8 0.25-0.35
ACTH stimulation assays® (human) No suppression No suppression No suppression
Myoclonus or IMM® (human, %) 5.2 (17.5% 69 (100" 30 (NAY)
Ref. [45] [26,29] [20,22,24]




EoOREE KITORERAT AW I R - 747

34 RS T, BRI 1k 45 (2 25 AR, RV XS 4 o7 35 4T 98
AR, TV 0 A ORI 12 £ S 2 ) 995 (H el T DARR 5
AR, 3 57 280 S5, AL v 3 A0 L P A 77 A 4 35 A 5 B
S ) B D RE A T = AT AR T R 2 R
JERIE i 1, (H RO R B T 3 A R T, 3 B IR B D)
RE A0 F A5 %2 5% . MGH.MSF Pharma %5 i 5 1 1)
IRRER T KRB/ R Wi e O3k 4] (] 25 &5 4 42 1 SRS,
MOC- BT BK R B S W AT FU ik — 22 3R W] 1 3 L &R T
Xof DR AR JOR I 3 128 ) R AR o R T R R A i S A
T AN BE R R DR F55 JRR IR 355 28 A0 B2 AT AN B B L 22 [ f 1
fli, MSF Pharma fif %5 WK IR 4 A7 5 AC0Y 5 AR 22 g S0
PR3, JF B IR FRIR B BE 91 N A /AR R ek 5
WA, fiff pe 1 WRIERA 3 437 e Jo 1 IO UL 1 T 2 2
D BRI ¥ P T B il A, B AT KR TR B R B T
BE PRI A ] 12 FRy 2 0ma02l

g PR, LERT AR FE K I8 AT 25 0l PR TR s PR AT
TR IR, AT AW AE IR FFRFLIK S R 45 PR IRy
P B TRV I, 25 BRI T b J Bz S5 Dy R 00 o) A UL
ZEPRAN RS o AR I 2855 TR R AR FE IR IR AT AL ) e
L H R BT, D9 LEE 2 AN EURE S50 L T e R
)R R S 22 4 A R B R R 24 18 4

e STk £ 7T RORHICE R SOIRE B S E RS
s 2= HAE 9 D12 B4R SCIREAE AZ 0T 815 B St Sc g
CU5E B AR AETE ST E 18 SOL AN S (R4 S 18 ST I
SE R o

FZRSE: ASCHTA 1EH AR RR R
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