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Abstract

3,5-Substituted-1,2,4-oxadiazole is an important class of heterocyclic compounds. As the bio-isostere
of common chemical bonds such as lipid bonds and amide bonds, it has important application
value in the field of medicinal chemistry. Synthetic methods have also received widespread atten-
tion. This article summarizes the progress in the synthesis of 3,5-substituted-1,2,4-oxadiazole
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compounds, and mainly introduces the synthesis of starting materials with cyano groups, ketone
aldehydes, amide oximes, ketoximes, alkynes, etc. research progress and reaction mechanism of
3,5-substituted-1,2,4-oxadiazole compounds. Finally, the research progress of the synthesis of
these compounds is summarized and prospected.
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Figure 1. The structure of Oxolamine
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Figure 2. CDMT catalyzed coupling dehydration ring synthesis
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Figure 3. Dehydration and ring closure with H,O as solvent
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Figure 4. Dehydration and ring closure with ionic liquid as solvent
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Figure 5. Dehydration and ring closure using amide oxime and acid chloride by mi-
crowave method
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Figure 6. Use water as a solvent to dehydrate and combine
amide oxime and acid anhydride
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Figure 7. Amide oxime and lipid ring
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Figure 8. Amide oxime and ortho carboxylic acid ring
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KR EA 1S3 1,2,4-8 W £ =S WRERR A7 72 iR T, PR T &1 2-BIARR R IR AL 22 1 B )
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Figure 9. Iodide-catalyzed [3+2] cycloaddition
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Figure 10. [3+2] Cyclization Addition Reaction Mechanism of 1,2,4-oxadiazole Compounds
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Figure 11. Synthesis and reaction mechanism of 1,2,4-oxadiazole
from silyl nitrite
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Figure 12. Synthesis and reaction mechanism of 1,2,4-oxadiazole from cyanos and aldehydes
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Tka 25 N[31]7E 2010 &, K FEBE GG FEEE T B, JE N X B 2RERR , B3R 3~4 /)
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Figure 13. Synthesis of 1,2,4-oxadiazole under acidic conditions
using Schiff base as intermediate
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DOI: 10.12677/hjmce.2021.92009 72 i


https://doi.org/10.12677/hjmce.2021.92009

mHER %

0]

Ar NH,OH-HCI, TEA Ar\(/N “OH A~z Ars N
N £BuOH, 80°C NH e
N tBuOH, 3 Cs,CO3, DMSO,100°C N-g

Figure 14. Synthesis of 1,2,4-oxadiazole using Schiff base as an intermediate
under alkaline conditions
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BOWNATIONLEL R, B 5ok A5 AN S A S VAR 5% KRB, AR E T 4,5- - 1,2,4-8%
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Figure 15. The reaction mechanism for the synthesis of 1,2,4-oxadiazole us-
ing Schiff base as an intermediate
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Figure 16. Synthesis of N-benzyl amidoximes
16. N- B BRI & AL
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AJAS ) 1,2,4-% IRk 53%~94% (& 17, Scheme a). 7 2016 4 Parker 25 A\ [34], [A) SR IIAN N-
FHEEBERZ G A1 DDQ (2,3- = 5-5,6- —FT AL BE) 1) DMF %3, It &SR BIRAYITE 150°C T HiH: 30
SERATARH] 1,2,4-% (& 17, Scheme b)o 3X PN 38 ABME 2 A% FH AL TRI(O, B DDQ)¥S N- HE Mt iz
115 S8 Ak 9 R R R TR A, BETTER LA 4,5- —5-1,2,4-% LA, B 5 3 S8 AL 5 AL S R AT 45 8] 1,2,4-

E(E 17).
N,OH N
KoPOy4, O -0
| 2 Vs, U2
@) R)\N/\A, DMF, 60°C R/QN/ Ar
N N-0
| DDQ -
®) R)\N/\Ar DMF, 150°C R/«N/ Ar
Reaction mechanism
_OH _OH
N _or 0 /> , N-O
| | Ar Al
R)\”/\Ar R)\NAAr * >_ iN/>_ '

Figure 17. Synthesis and reaction mechanism of 1,2,4-oxadiazole by
oxidation of N-benzyl amidoximes
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SNEH R A A P I TR N-R R RS R R [ R A AR ONE, B G FEBRE 2 AT T ﬁﬁﬁfﬁéﬁl‘ﬁ
TE R AR, 4RERAE R 4,5- 4-1,2,4-% ZMALA Y, B 5 A A D7 FIAL SO T 75 21 1,2,4-0% e (5]
18).

\-OH y
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a | —_—— /

@ R)\N/\Ar DCM, rt, Th R/<N/ Ar

N’OH Ne
(0]
| Iz, KoCO3 )
(b) R)\H/\Ar toluene, rt, 4h R/< ~Ar
Reaction mechanism
.OH _OH
)NI\ Iz or NBS )N\ OH OH >_A >_
- P O Ar
R H/\ NA )\Né\A )\ )\ Y
X H

Figure 18. Synthesis and reaction mechanism of 1,2,4-oxadiazole catalyzed by N-benzyl
amidoximes halide
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NH Reaction conditions 1
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J om + }%m MeOH H ﬁRz = A S—Rq
R™ N B reflux, 2h R<_N< Reaction conditions 2 N-g
H 2 ’ T 9" "Rt KOH, Dioxane, 100°C
NH

‘ KOH, Dioxane, 100°C

Figure 19. Synthesis and reaction mechanism of 1,2,4-oxadiazole from amide oxime and
alkynyl aldehyde (ketone)
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t-BuCN, PhNO,,100°C Q >R
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_ Fe(NO3); o Ho 2 + - Ry—CN N
R— 2 >—:N—O LR
NO: S>—R
\ R)‘K/ 2 R [\}‘O 1

HO Fe(OH)(NO3),

Figure 20. Synthesis and reaction mechanism of 1,2,4-oxadiazole from cyanos and alkynes
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