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Feedstock chemical dichloromethane as
the C1 source for the chemoselective
multicomponent synthesis of valuable
1,4,2-dioxazoles
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The development of mild and practical strategies to produce value-added fine chemicals directly from
inexpensive and readily available commodity chemicals is actively pursuedby chemists. However, the
application of feedstock chemical dichloromethane (DCM) as theC1 source in organic synthesis is still
in its infancy. Herein, we describe a multicomponent strategy for the chemoselective synthesis of
valuable 1,4,2-dioxazoles by using DCM as a C1 source. Critical to the success of this process is
tuning of the type of nucleophiles to inhibit the easily-occurring side reactions. This approach features
mild and simple conditions, excellent chemoselectivity, metal free, and broad substrate scope
covering different types of nucleophiles. Furthermore, its synthetic utility is further demonstrated by
the preparation of deuterated 1,4,2-dioxazoles, the late-stage functionalization of complexmolecules
and large-scale synthesis. Preliminary mechanistic studies indicate the dual roles of 1,8-
diazabicyclo[5.4.0]undec-7-ene (DBU) as both a proton scavenger and a nucleophilic catalyst. This
work provides not only a platform for DCM application, but also an excellent complementary strategy
to the established 1,4,2-dioxazoles synthesis.

The development of mild and practical strategies to produce high-value
pharmaceuticals and fine chemicals from inexpensive and readily available
commodity chemicals is a central goal in organic synthesis1,2. DCM, a
fundamental chemical in the chemical industry and laboratory organic
synthesis, is commonly used as an organic solvent to mediate organic
reactions, purification processes, or sample analysis, however, is rarely
applied as a C1 building block in organic reactions in the past decades
(Scheme 1a)3–8. This is because that compared with alkyl bromides [C(sp3)-
Br = 285 kJmol-1] and alkyl iodides [C(sp3)-I = 213 kJmol−1], the activation
of C(sp3)-Cl bond requires high energy (327 kJmol−1)9,10. Hence, the
development of novel organic transformations to synthesize value-added
chemicals from stable and abundant feedstock chemical DCM is highly
desired. Indeed, such transformations would potentially open up new vistas
in organic synthesis.

1,4,2-Dioxazoles widely existed in bioactive molecules such as I
(antiamoebic activity)11 and II (modest central nervous system depressant
activity)12 (Scheme 1b). Furthermore, 1,4,2-dioxazoles were also important

building blockswhich could be utilized as nitrene transfer reagents13, nitrene
precursors14, amidating reagents15, and protecting agents16. Recently, some
methods to access 1,4,2-dioxazoles have been reported (Scheme 1c). Velo
and Polat-Cakir achieved the synthesis of 1,4,2-dioxazoles via the 1,3-
dipolar cycloaddition reaction of nitrile oxides with acyl derivatives17–19.
1,4,2-Dioxazoles were also prepared by the reaction of acyl azides with
ketones reported byAbraham20. Besides, 1,4,2-dioxazoles synthesis could be
accomplished via the addition of benzhydroxamic acids to alkynes, die-
thylketals or vinyl aryl ethers12,21–25. Despite these advances, these developed
methods suffered from inconveniently available starting materials, limited
substrate scope and harsh reaction conditions such as high temperatures or
noble metal catalysts. Furthermore, some of them involved multistep
reactions and required tedious operation and complex purification pro-
cesses. The aforementioned aspects would significantly thwart their wide
practical application. Given the impressive pharmacological and synthetic
characters of 1,4,2-dioxazoles, and in continuation of our efforts in devel-
oping novel organic transformations26,27, we wondered if 1,4,2-dioxazoles
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could be synthesized from readily available feedstock chemical DCM as the
C1 source in a simple, economical and metal-free fashion with a broader
substrate scope (Scheme 1d). One of the key challenges in this multi-
component reaction is chemoselective control since several side reactions
can occur to produce undesired products, such as those from the direct
nucleophilic attack on DCM by different nucleophiles28,29. The success of
this approachwould provide not only a new platform forDCMapplication,
but also an excellent complementary strategy to the established 1,4,2-
dioxazoles synthesis.

Results and discussion
To realize this transformation, we initially chose 1,3-dioxoisoindolin-2-yl
cyclohexanecarboxylate 1a, DCM, and various nucleophiles as starting
materials (Table 1). Unfortunately, the multicomponent reaction did not
occur when using aniline as the nucleophile in the presence of DBU. In
addition, the sole side product 3′ was obtained in 41 and 72% yields
employing 4-methylbenzenethiol and phenylmethanethiol, respectively.
Excitingly, 2-methoxyphenol as the nucleophile exclusively led to the for-
mation of the desired product 1,4,2-dioxazole 3 in 63% yield (Table 1, entry
1). The possible side product 3′′wasnot observed in the process. Inspiredby
the above results, we further screenedvarious additives and found thatDBU
was superior. Surprisingly, neither organic bases (entries 3–7) nor inorganic
bases (entries 9 and 10) could yield 1,4,2-dioxazole 3. The reaction using
Et3N or 1,5,7-triazabicyclo[4.4.0]dec-5-ene (TBD) as the additive gave 3 in
poor yield (entries 2 and 8). It was worth noting that the yield of 3 was
improved to 72% when 2.5 equivalents of 2 and DBU was used (entry 11).
Control experiments indicated that DBU played a vital role in this reaction
(entry 12, for more optimization details, see Supplementary Tables S1–S5).

Scheme 1 | Chemoselective multicomponent synthesis of 1,4,2-dioxazoles
from DCM. aSynthesis of value-added chemicals from DCM. bRepresentative bio-
logically active 1,4,2-dioxazoles. cMethods for the synthesis of 1,4,2-dioxazoles.
dThis work: DCM as both a C1 source and solvent.

Table 1 | Optimization of reaction conditionsa

Entry Additive Isolated yield (%)

1 DBU 63

2 Et3N 13

3 DIPEA ND

4 DABCO NR

5 Pyridine NR

6 2,4,6-Collidine ND

7 DMAP ND

8 TBD 58

9 Cs2CO3 ND

10 KOtBu ND

11b DBU 72

12 - NR

ND not detected, NR no reaction.
aReaction conditions: 1a (0.1 mmol), 2 (0.2 mmol), DBU (0.2 mmol) in DCM (1mL) at 60 °C for 24 h under argon.
b2 (0.25mmol), DBU (0.25 mmol).
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With the optimal reaction conditions established, the generality of this
method was then explored (Scheme 2). As shown in Scheme 2a, a range of
esters, including those bearing halides (4-6), methyl (7 and 9), or methoxyl
(8) groups at different positions (ortho or meta) of phenyl rings and a
naphthalene ring (10), reacted smoothly to yield thedesired1,4,2-dioxazoles
inmoderate to good yields with excellent chemoselectivity. The structure of
3was further confirmed by X-ray crystallography (Supplementary Data 1).
Notably, the aliphatic (11) and heterocyclic (12) succinimide derivatives

were also compatible with the optimized conditions to afford 1,4,2-dioxa-
zoles in moderate yields. Next, we investigated various nucleophiles. Phe-
nols with diverse functional groups includingmethoxyl (14 and 15), halides
(16-19), and some potentially reactive groups such as nitrile (20) and
terminal alkene (21) workedwell to exclusively furnish the desired products
in 61-80% yields. Moreover, 1,4,2-dioxazoles 22 and 23 could be success-
fully obtained with 5,6,7,8-tetrahydronaphthalen-2-ol and naphthol. The
reactions using heterocyclic phenols also gave the corresponding products
24 and 25. In addition, acyclic and cyclic alcohols with different functional
groups as the nucleophiles were well tolerated to exclusively afford 1,4,2-
dioxazoles 26-41 in 48-83% yields. More importantly, the multicomponent
reaction could smoothly proceed with two types of simple commodity
chemicals DCM and methanol or ethanol to synthesize value-added 1,4,2-
dioxazoles 36 and 37. Subsequently, we turned our attention to assess
amines as nucleophiles and found that secondary aliphatic amines,
including sulfamides, exclusively led to the formation of 1,4,2-dioxazoles
42-47.When a series of thiols were subjected to the standard conditions, the
desired 1,4,2-dioxazoles 48-53 were obtained in good to high yields.
Noteworthy is that this transformation has excellent chemoselectivity and
the potential side products3′wasnot observed. Pharmaceutically important
motifs, including 1H-indazoles (54-56), 1H-pyrazoles (57-59) and 2H-
indazole (60), were also successfully incorporated into the 1,4,2-dioxazole
skeleton. The structure of 54 was also confirmed by X-ray crystallography
(Supplementary Data 2). Unfortunately, the reaction of 1a with other
chloralkanes, including 1,2-dichloroethane, 1,1-dichloroethane, chloroform
and tetrachloromethane, did not produce the desired product. The phar-
macokinetic properties of small-molecule drugs can be positively influenced
by deuterium incorporation, resulting in improved safety, tolerability or
efficacy30. As such, a variety of deuterated 1,4,2-dioxazoles 61-65 were
smoothly synthesized by using readily available CD3OD and CD2Cl2. This
newly developed approach using DCM as a C1 source could offer a facile
and inexpensive means for late-stage deuterium incorporation into phar-
maceutically active compounds.

To demonstrate the robustness of this novel method, the late-stage
functionalization of biologically active molecules, such as estrone (66),
7-hydroxyflavone (67), (R)-spirodichol (68), diacetone-D-galactose (69),
paracetamol (70), thymol (71), and paeonol (72), was evaluated under the
optimized conditions and the desired products were obtained in 50-72%
yields with excellent chemoselectivity (Scheme 3a). Furthermore, a large-
scale reaction was conducted to yield 3 in 66% yield (Scheme 3b). 1,4,2-
Dioxazoles were also versatile synthetic blocks, and their synthetic trans-
formation was explored (Scheme 3c). A new ring-opening reaction of 13 by
PCl5 smoothly occurs to form phenyl 2-cyanobenzoate 73 in 71% yield. 13
could also be reduced by NaBH4 to afford 74 in 75% yield. In addition, the
yield of 36 was significantly improved by the transesterification of 13 with
KOMe. Upon treatment of 13with NaBH4 and PCl5, 75was generated in a
71% yield, andmore importantly, the Cl atom in 75 could serve as a handle
for the construction of more complex molecules. Excitingly, 1,2-phenyle-
nedimethanol (76), serving as the versatile synthetic blocks and ligand was
obtained in 69% yield through the reduction of 1331,32.

To better elucidate the reaction mechanism, we carried out a series of
control experiments. The yield of 3 was not significantly influenced when
the radical scavengerTEMPOor ethene-1,1-diyldibenzenewas added to the
model reaction (Scheme 4a), indicating that a radical process might not be
involved in this reaction. The model reaction after 2.5 h was analysed by
HRMS, and the possible intermediate I was detected (Scheme 4b). When I
was subjected to the standard conditions,3wasobtained in55%yield,which
further verified the intermediacy of I (Scheme 4c). Intriguingly, II, a DBU-
containing intermediate, was also detected by HRMS in the model reaction
(Scheme 4b). DBU has been demonstrated to serve as a superior nucleo-
philic catalyst in Baylis-Hillman reactions33 and for the synthesis of methyl
esters34 and amides35,36. In order to further verify the role of DBU in the
multicomponent reaction, the reaction of DBU with DCM was performed
and the cationic part of IIIwasdetectedbyHRMS.Furthermore,when Iwas
added to the reaction mixture of DBU and DCM, we observed the cationic

Scheme 2 | Substrate scope. aReaction conditions: 1 (0.2 mmol), 2 (0.5 mmol) and
DBU (0.5 mmol) in DCM (2 mL) at 60 °C for 24 h under argon. Isolated yields are
reported. b4, 5: r.r. = 1:1.3; 6: r.r. = 1:1; 7, 8: r.r. = 1:1.1; cAt 80 °C in DCM (1 mL) and
CH3CN (3 mL). dAt 80 °C in DCM (1 mL) and dioxane (3 mL).
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part of II and III byHRMS (Scheme 4c). The aforementioned experimental
results showed that DBU might serve as a nucleophilic catalyst in 1,4,2-
dioxazoles synthesis using DCM as a C1 source.

On the basis of experimental results and previous reports33–36, we
proposed a plausible reaction mechanism in which DBU functioned as not
only a proton scavenger, but also a nucleophilic catalyst (Scheme 5). First,
the reaction of 1a with the nucleophile gave the intermediate I and the acyl
derivativeV in the presence ofDBU.Vhas been isolated in>95%yieldwhen
using 2 as the nucleophile. The nucleophilic attack on DCM by DBU
generated DBU adduct IV. With a quaternary ammonium ion and a
chlorine atom attached, IV is extremely electrophilic, making the inter-
mediate much more reactive than DCM37. Then, the disubstituted inter-
mediate IIwas formed via the reaction of IVwith I. Finally, the nucleophilic
attack-induced skeletal editing of IIwas achieved to yield the target product
1,4,2-dioxazoles.

In conclusion, we have developed a novelmulticomponent strategy for
the chemoselective synthesis of valuable 1,4,2-dioxazoles by using stable and
abundant feedstock chemical DCM as a C1 source. Notably, the easily-
occurring side reactions are successfully inhibited by tuning the type of
nucleophiles. The reaction operates under mild and simple conditions,
exhibiting excellent chemoselectivity, metal free, and broad substrate scope
covering different types of nucleophiles. Furthermore, the potential of this
method is further demonstrated by the preparation of deuterated 1,4,2-
dioxazoles, the late-stage functionalization of biologically active molecules,
and large-scale synthesis. Preliminary mechanistic studies suggest the dual
roles ofDBUas both a proton scavenger and a nucleophilic catalyst. Further
endeavors toward the development of novel strategies for expanding the
application of DCM as a C1 source in organic synthesis are ongoing in our
laboratory.

Methods
Reagents were used as received from commercial suppliers without further
purification, unless otherwise stated. TLCwas carried out on SiO2 (silica gel
60 F254, Merck). Flash chromatography was carried out on SiO2 (type:
specifications 3, 300–mesh). NMR spectra were recorded for 1HNMR (400
and 600MHz), 13C NMR (100 and 150MHz) and 19F NMR (565MHz)
using TMS as an internal standard and Bruker AV 400 and 600 as an
instrument. The following abbreviationswereused todescribe peakpatterns
where appropriate: singlet (s), doublet (d), triplet (t), and multiplet (m).
High-resolution mass spectroscopy (HRMS) were obtained using Bruker
Apex IV RTMS. The X-ray diffraction data were collected on an XtaLab
PROMM007HF-DW diffractometer.

Procedure for the synthesis of 1,4,2-dioxazoles
To a 10mL Schlenk tube equipped with a stir bar, starting material 1
(0.2mmol, 1.0 equiv.) was added. The Schlenk tube was purged with argon,
and then CH2Cl2 (2.0 mL), 2 (55.0 µL, 0.5mmol, 2.5 equiv.) and DBU
(74.7 µL, 0.5mmol, 2.5 equiv.)were added. The reactionmixturewas stirred
at 60 °C for 24 h. Subsequently, the mixture was evaporated under reduced
pressure and the crude residue was purified by column chromatography on
silica gel to afford the desired 1,4,2-dioxazoles.

Data availability
Experimental procedures and characterization data are available in the
Supplementary Information file. The X-ray crystallographic coordinates for
structures reported in this Article have been deposited at the Cambridge
Crystallographic Data Centre (CCDC), under deposition number CCDC
2352220 (3, Supplementary Data 1) and 2352221 (54, Supplementary
Data 2). These data can be obtained free of charge from The Cambridge
Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
The NMR spectra are available in Supplementary Data 3.
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Scheme 5 | Proposed reaction mechanism. DBU functioned as not only a proton
scavenger, but also a nucleophilic catalyst.

Scheme 4 | Mechanistic studies. aRadical inhibition experiment. bActive species
trapping experiment. cControl experiment.

Scheme 3 | Late-stage functionalization and synthetic applications. aLate-stage
functionalization of biologically active molecules. bLarge-scale synthesis of 3.
cSynthetic transformation of 13.

https://doi.org/10.1038/s42004-024-01364-3 Article

Communications Chemistry |           (2024) 7:273 4

http://www.ccdc.cam.ac.uk/data_request/cif
www.nature.com/commschem


References
1. Tang, H. et al. Direct synthesis of thioesters from feedstock chemicals

and elemental sulfur. J. Am. Chem. Soc. 145, 5846–5854 (2023).
2. Marion, P. et al. Sustainable chemistry: how to produce better and

more from less? Green. Chem. 19, 4973–4989 (2017).
3. Teye-Kau, J. H. G., Ayodele, M. J. & Pitre, S. P. Vitamin B12-

photocatalyzed cyclopropanation of electron-deficient Aalkenes
using dichloromethane as the methylene source. Angew. Chem. Int.
Ed. 63, e202316064 (2024).

4. Liu, M., Le, N. & Uyeda, C. Nucleophilic carbenes derived from
dichloromethane. Angew. Chem. Int. Ed. 62, e202308913 (2023).

5. Dai, Y., Cui, M., Li, X., Chen, H. & Xu, X. Polychlorinated alkylation
annulation of N-arylacrylamide under electrochemical conditions. N.
J. Chem. 47, 5780–5785 (2023).

6. Li, J.-N. et al. Synthesis of polychloromethylated and halogenated
spiro[5,5]trienones via dearomative Sspirocyclization of biaryl
ynones. Org. Biomol. Chem. 20, 6659–6666 (2022).

7. Tian, Y. & Liu, Z.-Q.Metal-free radical cascade dichloromethylation of
activated alkenes using CH2Cl2: highly selective activation of the C-H
bond. RSC Adv. 4, 64855–64859 (2014).

8. Lin, F., Feng, Q., Cui, X. & Song, Q. Synthesis of esters fromaldehydes or
carboxylic acids with dichloromethane, dichloroethane or
dichloropropaneundermildconditions.RSCAdv.3, 20246–20253 (2013).

9. Martin, E. T., McGuire, C. M., Mubarak, M. S. & Peters, D. G.
Electroreductive remediation of halogenated environmental
pollutants. Chem. Rev. 116, 15198–15234 (2016).

10. Muralirajan, K., Kancherla, R., Gimnkhan, A. & Rueping, M.
Unactivated alkyl chloride reactivity in excited-state palladium
catalysis. Org. Lett. 23, 6905–6910 (2021).

11. Wani, M. Y. et al. Novel terpene based 1,4,2-dioxazoles: synthesis,
characterization, molecular properties and screening against
Entamoeba histolytica. Eur. J. Med. Chem. 46, 4742–4752 (2011).

12. Heindel, N. D., Fives, W. P. & Carrano, R. A. New synthesis of 1,4,2-
dioxazoles and their pharmacological properties. J. Pharm. Sci. 66,
772–775 (1977).

13. Keum, H., Ryoo, H., Kim, D. & Chang, S. Amidative β‑scission of
alcohols enabled by dual catalysis of photoredox proton-coupled
electron transfer and inner-sphere Ni-nitrenoid transfer. J. Am. Chem.
Soc. 146, 1001–1008 (2024).

14. Park, J. &Chang,S.Comparative catalytic activity of group9 [Cp*MIII]
complexes: cobalt-catalyzed C-H amidation of arenes with
dioxazolones as amidating reagents. Angew. Chem. Int. Ed. 127,
14309–14313 (2015).

15. Bizet, V., Buglioni, L. & Bolm, C. Light-induced ruthenium-catalyzed
nitrene transfer reactions: a photochemical approach towardsN-acyl
sulfimides and sulfoximines. Angew. Chem. Int. Ed. 126, 5745–5748
(2014).

16. Couturier, M. et al. 5,5-Dimethyl-1,4,2-dioxazoles as versatile aprotic
hydroxamic acid protecting groups. J. Org. Chem. 67, 4833–4838
(2002).

17. Polat-Cakir, S. 1,3-Dipolar cycloaddition reactions of acyl
phosphonates with nitrile oxides: synthesis of phosphonate-
containing dioxazole derivatives. Phosphorus Sulfur Silicon Relat.
Elem. 196, 461-467 (2021).

18. Jiang, H., Yue, W., Xiao, H. & Zhu, S. Study on the 1,3-dipolar
cycloaddition reactionof 4-ethoxy-1,1,1-trifluoro-3-buten-2-onewith
nitrile oxides. Tetrahedron 63, 2315–2319 (2007).

19. Morrocchi, S., Ricca, A. & Velo, L. The catalytic action of BF3 in the
cycloaddition of benzonitrile oxide with nitriles and carbonyl
compounds. Tetrahedron Lett. 4, 331–334 (1967).

20. Clauss, K.-U., Buck, K. & Abraham, W. The photochemistry of acyl
azides-IX. Direct and sensitized photolytic generation of acylnitrenes
for cycloaddition reactions. Tetrahedron 51, 7181–7192 (1995).

21. He, X.-L., Ma, X.-R., Yan, N. & Zhang, X.-W. Gold-catalyzed [4 + 1]
heterocyclization of hydroxamic acid and nonactivated alkyne: a

protocol to construct 5‑methyl-1,4,2-dioxazole. J. Org. Chem. 88,
433-441 (2023).

22. Chuvashev, Y. A., Larina, L. I. & Klyba, L. V. A new route for the
synthesis of 1,4,2-dioxazoles from hydroxamic acids. Chem.
Heterocycl. Compd. 59, 805–810 (2023).

23. Duarte, M. P., Lobo, A. M. & Prabhakar, S. Benzohydroxamic acid
addition to propiolate esters-A reinvestigation. Tetrahedron Lett. 41,
7433–7435 (2000).

24. Aghahosseini, H. et al Vinylphosphonium salt-mediated reactions: a
one-pot condensation approach for the highly cis-selective synthesis
ofN‑benzoylaziridines and the green synthesis of 1,4,2-dioxazoles as
two important classes of heterocyclic compounds. Org. Lett. 21,
22–26 (2019).

25. Nohira, H., Inoue, K., Hattori, H., Okawa, T. & Mukaiyam, T. The
synthesis and the thermal decomposition of 1,3,4-dioxazole
derivatives. Bull. Chem. Soc. Jpn. 40, 664–668 (1967).

26. Xie, S.-L. et al. Visible-light-driven graphitic carbon nitride-catalyzed
ATRA of alkynes: highly regio- and sSynthesis of (E)-β-functionalized
vinylsulfones. Green. Chem. 26, 323–329 (2024).

27. Xia, H.-D. et al. Photoinduced copper-catalyzed asymmetric
decarboxylative alkynylationwith terminal alkynes.Angew.Chem. Int.
Ed. 59, 16926–16932 (2020).

28. Tanaka, K. & Ajiki, K. Rhodium-catalyzed reaction of thiols with
polychloroalkanes in the presence of triethylamine. Org. Lett. 7,
1537–1539 (2005).

29. Liu, W., Szewczyk, J., Waykole, L., Repic, O. & Blacklock, T. J.
Practical synthesis of diaryloxymethanes. Synth. Commun. 33,
1751–1754 (2003).

30. Rao, N., Kini, R. & Kad, P. Deuterated drugs. Pharm. Chem. J. 55,
1372–1377 (2022).

31. Gan, L. et al. Ligand-free iron-catalyzed constructionofC-Pbonds via
phosphorylation of alcohols: synthesis of phosphine oxides and
phosphine compounds. J. Org. Chem. 89, 7047–7057 (2024).

32. Yu, Z., Ely, R. J. & Morken, J. P. Synthesis of (+)-discodermolide by
catalytic stereoselective borylation reactions. Angew. Chem. Int. Ed.
53, 9632–9636 (2014).

33. Larrivée-Aboussafy, C. et al. DBU catalysis ofNN’-carbonyldiimidazole-
mediated amidations. Org. Lett. 12, 324–327 (2010).

34. Price, K. E. et al. Mild and efficient DBU-catalyzed amidation of
cyanoacetates. Org. Lett. 11, 2003–22006 (2009).

35. Shieh, W. C., Dell, S. & Repic, O. Nucleophilic catalysis with 1,8-
diazabicyclo[5.4.0]undec-7-ene (DBU) for the esterification of
carboxylic acids with dimethyl carbonate. J. Org. Chem. 67,
2188–2191 (2002).

36. Aggarwal, V. K. & Mereu, A. Superior amine catalysts for the Baylis-
Hillman reaction: the use of DBU and its implications. Chem.
Commun. 2311–2312 (1999).

37. Rudine, A. B., Walter, M. G. & Wamser, C. C. Reaction of
dichloromethane with pyridine derivatives under ambient conditions.
J. Org. Chem. 75, 4292–4295 (2010).

Acknowledgements
This work was financially supported by the National Natural Science
Foundation of China (22301094), Guangdong Basic and Applied Basic
Research Foundation (2023A1515010728, 2022A1515110829, and
2023A1515010873), STU Scientific Research Initiation Grant (NTF24002T),
the Special Fund for the Sci-Tech Innovation Strategy of Guangdong Pro-
vince (STKJ202209066 and 210730166882026) and Chemistry and Che-
mical Engineering Guangdong Laboratory (2111008, 2011006, 2132013,
and 2211003).

Author contributions
M.-J.X., X.L., X.-X.L., L.-H.W., S.-L.X., K.-W.Z., and Y.Z. performed
experiments. Y.-N.D., D.L., and H.-D.X. wrote and revised the paper. All
authors discussed the results and commented on the manuscript.

https://doi.org/10.1038/s42004-024-01364-3 Article

Communications Chemistry |           (2024) 7:273 5

www.nature.com/commschem


Competing interests
The authors declare no competing interests.

Additional information
Supplementary information The online version contains
supplementary material available at
https://doi.org/10.1038/s42004-024-01364-3.

Correspondence and requests for materials should be addressed to
Hai-Dong Xia.

Peer review informationCommunicationsChemistry thanksYunfeiDuand
the other, anonymous, reviewers for their contribution to the peer review of
this work. Peer review reports are available.

Reprints and permissions information is available at
http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International License,
which permits any non-commercial use, sharing, distribution and
reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative
Commons licence, and indicate if you modified the licensed material. You
do not have permission under this licence to share adapted material
derived from this article or parts of it. The images or other third party
material in this article are included in the article’s Creative Commons
licence, unless indicated otherwise in a credit line to thematerial. If material
is not included in thearticle’sCreativeCommons licenceandyour intended
use is not permitted by statutory regulation or exceeds the permitted use,
you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-
nc-nd/4.0/.

© The Author(s) 2024

https://doi.org/10.1038/s42004-024-01364-3 Article

Communications Chemistry |           (2024) 7:273 6

https://doi.org/10.1038/s42004-024-01364-3
http://www.nature.com/reprints
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
www.nature.com/commschem

	Feedstock chemical dichloromethane as the C1 source for the chemoselective multicomponent synthesis of valuable 1,4,2-dioxazoles
	Results and discussion
	Methods
	Procedure for the synthesis of 1,4,2-dioxazoles

	Data availability
	References
	Acknowledgements
	Author contributions
	Competing interests
	Additional information




