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Abstract: Chronic obstructive pulmonary disease and asthma are complex inflammatory diseases with airway
obstruction as the main characteristics, and have become common respiratory diseases that seriously affect human
health. Compared with the clinical use of PDE3 or PDE4 inhibitors alone, dual PDE3/4 inhibitors have synergistic
anti-inflammatory and bronchodilator effects, and have attracted widespread attention in recent years. This article
reviews the representative research results of dual PDE3/4 inhibitors currently in the preclinical and clinical
research stages, summarizing their latest progress and their potential for the treatment of chronic obstructive
pulmonary disease and asthma.
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Figure 1 A: The overlap of PDE3B (from PDB:1SO2 as red cartoon) and PDE4B (from PDB:50HJ as green cartoon); B: Interaction

model for zardaverine with PDE4D
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Table 1 Dual PDE3/4 inhibitors that reached clinical trials

Drug name Chemical structure Manufacturer Current status Condition or disease
F._O
Zardaverine T Takeda Phase 11 Asthma
discontinued
Benzafentrine Novartis Phase 1 Asthma

Pumafentrine

Ensifentrine

Altana (Nycomed Pharma
(now Takeda))

Verona Pharma

discontinued

Phase 11
discontinued

Asthma, COPD

Phase 11
continuing

Asthma, COPD

K (sGaw) Fl—Fbeh ) F 710 S & (FEV,) Kt
JIk ] zardaverine J5 SO UE Y TR I HIA M. A TER
1200 mg ¥b T i lE 5, FEV, & /0390 15%; 3% LLAF
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HE G YA, 5 7B AW, 4 T zardaverine ¥ 97
1) 75 sGaw Fll FEV, 7£ B A 54 1 h P2 3 1
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Z AN FEV, S K1 22 RAEAERN G 1 h, 4 12%, ik
Hi zardaverine 1) 8 & F1 5 7 7 f & FEV,>15%, 810,
HI3IXBERI TAR KN (kI Vg E B2 2 CED),
W14 EHER R TR . X — T R R
Y9 UESE T zardaverine A 5 1) KT B IR) ) SC AR YK
VB, AE 2 22 A PE R 52 P9 % . Ukena 25 1417E 10 4
RS PHZE IR 8 B B AT T — T I PR 56 DA
W 9t zardaverine 132 VB 5K A F B0A 2k, 40 lsh
¥ Hi 4 zardaverine (1.5.3.0 F16.0 mg 3 Fh I &) vb T
[ (0.3 mg — i &) B2 55 i 1A, B SR SE
SR 2590 T Rl A E, zardaverine B AT 55 1 S0
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TR | 2 B R 1A A N B RIS A 2 A, DA 29 AR
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Figure 2 Imidazo [1,2-a] pyrazine/quinoxalines derivatives
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Figure 3 cis-Tetrahydrophthalazinone/pyridazinone hybrids
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