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Ethyl diazoacetate (EDA; C,H¢N,0,) is a yellow liquid
with a pungent odor used mainly in organic synthesis for
cyclopropanation of unsaturated compounds, but also for
cyclopropanation, cycloaddition reactions, synthesis of tri-
azoles and pyrazolines, and insertion reactions (Scheme
1).1-3 The use of EDA is also studied in continuous-flow
methods with homogeneous and heterogeneous catalysis
with transition metals, for example, in selective olefination
of aldehydes using copper(ll) complexes.># It can be pre-
pared through reaction between sodium nitrite and glycine
ethyl ester hydrochloride in the presence of diluted sulfuric
acid, ethanol, and sodium acetate. Commercially, it is avail-
able in dichloromethane or toluene solutions since it is
flammable, shock sensitive, and toxic.!* Nevertheless, EDA
is an important synthon for organic synthesis (Table 1).
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Scheme 1 Ethyl diazoacetate preparation and some possible reactions

Table 1 Recent Applications of Ethyl Diazoacetate

Olefination

CO,Et

(DEM) and diethyl fumarate (DEF) with subsequent formation of the pyrazo-
line ring by the reaction of DEM and DEF with more EDA. The more the cata-
lyst was washed, the more product was formed the next run, which is unusual
for this type of reaction, and it can be explained by the activation of more in-
ner catalytic sites in each wash.®

DEM
(Minor)

Yield: 12-29%

(A) Cyclopropanes are a unique synthon within organic chemistry due to their R‘{TA g2
properties such as high ring strain and geometry, which gives cyclopropanes A
an unusual structure with relatively shorter C-C and C-H bonds than in al- Major) .
kanes, and enhanced n-character of C-C bonds than normal.® Langletz and R‘MRQ o 4-G2IPN (3 mol%) %8 g;:;'s‘éf
collaborators have recently reported the stereoconvergent synthesis of cyclo- U * Ne&ko/\ CHyCl (1 mL) COEt
propanes using EDA and different styrenes in the presence of different photo- Blue LED (2 x 40 W) ;
catalysts under irradiation with blue LEDs. Using, E-, Z- or E-, and Z-B-styrenes Anrt,16h (\(A B2
mixture, they observed the formation of the same product, a single diastereo- RY: Ayl F“T‘\/
mer with high yields.® R2: Alkyl or H (Minon)
Iron(1V) corrole
3 . . . . . O
(B) Olgzﬁnatlon, ie., ol?tgnthn of c=C double bqnds, is an important step for PN
organic synthesis and it is chiefly achieved by using ylide compounds such as — =R o
phosphorus reagents in the Wittig reaction. Zou and co-workers have per- trans
formed different reactions to first investigate an olefination of aldehydes using o (major)
EDA in the presence of triphenylphosphine (PPh;) with iron(1V)-corrole com- oy \)(i Yield: 7-88%
plexes as catalysts. These complexes are analogues of porphyrin tetrapyrrolic | R "H NN PPhg 18 examples
macrocycle used mainly as catalysts for oxidation, epoxidation, hydroxylation, 40°C,12h P
and insertion reactions. Their results showed an efficient method to afford R: A R 1
o Ayl L -
trans-olefination products.” o7 o™
cis
(minor)
O, Y
)&o
(C) Pyrazoline derivatives are important synthons used in medicinal chemistry . O{f -
due to their biological properties and also in the synthesis of fluorescent mole- _/ Y%  DEF o |
cules due tqtheir chrompphoric propertie_zs. Abeykoon and co_-workers studied o Fo-ALPMOF (Major) N&)ko/\ o 0,0 o
the synthesis of pyrazolines from EDA using a metal porphyrin based metal- N P Yield: 31-73%
organic framework (Fe-Al-PMOF) and iron tetrakis(4-methoxycarbonylphe- 0™ puene 00l ®
nyl)porphyrin (FeP). Their results indicate the formation of diethyl maleate = ~
o\\/_}o
_— o d

Pyrazoline derivative

Yield: 4-87%
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(D) 1,2-Rearrangement is a usual reaction in organic synthesis, when a substit-
uent moves from one atom to the next in an intramolecular reaction, forming
different isomers. Rahaman and co-workers have synthesized a broad range of
3-oxo-esters by reacting EDA with different ketones and aliphatic aldehydes
through a 1,2-shift using a Brgnsted acid catalyst. Their results revealed that
aryl methyl ketones produced only aryl-migrated products, while other ke-
tones gave a mixture of products.’

o O
— A
R2

o o HBF,-Et,0
4"E12
A, e I Yield: 15-82%
R R o CH,Cl 36 examples
-78°C,72h

R': Aryl or alkyl
R2: Aryl, alkyl or H

o O
EE PN
HI

(E) The pyrazole core is an important aza-heterocycle present in natural and
synthetic compounds, revealing different applications in synthetic and medic-
inal chemistry. The synthesis of this core using diazo compounds and
alkynes/alkenes with transition metals as catalysts is well known and well es-
tablished in the literature. Recently Sandeep and co-workers studied a new
strategy of synthesis of this core through a metal-free reaction using p-aryl

(0]
N \)CL . Ar\/\/siF NEtg (20 mol%) NP NN,
220N oo Toluene - NH
70°C,12h Ar

Yield: 63-78%

vinyl sulfonyl fluoride derivatives in a triethylamine-catalyzed [3+2] cycloaddi- 11 examples
tion, obtaining good to high yields.™®
(F) Amino acids and amino alcohols can be obtained from B-hydroxy-a-diazo
carbonyl derivatives, and, therefore, these molecules are important, mainly, o o OH O
when it comes to the synthesis of peptides and other macromolecules. Balou + N KF/CP NPs (15-20 mol%) /H(U\
and co-workers presented the synthesis of different a-diazo carbonyl deriva- RAH ZJO/\ Solvent-free, tt, 5 h R o™
tives using a solvent-free and green protocol using potassium fluoride sup- R: Anyl or alkyl N
ported on nano clinoptilolite (KF/CP NPs) as catalyst. A variety of aliphatic and Yield: 50-87%
aromatic aldehydes were reacted with EDA to give compounds with moderate 14 examples
to high yields."

_BPin o Catalyst (5 mol%) COFt

Ph/_/ N&)ko/\ CHoCl, rit. A !
(G) Another strategy for the synthesis of highly enantio- and diastereoselec- Ph BPin
tive cyclopropanes was presented by Carreras and co-workers, where they Yield: 27-91%
synthesized different 1-boryl-2,3-disubstituted cyclopropanes from alkenyl- 17 examples
boronates with EDA in the presence of catalytic amounts of a chiral copper (1) 1. HBpin (1.25 equiv) COEt
complex. Besides the synthesis from alkenylboronates, the products can be S Z 110°C, 14 h A
obtained from alkynes through a sequence of hydroboration-cyclopropana- 2. Catalyst (5 mol%) S ABPin
tion reactions. The yields varied from 27-96%."2 R DCM, r.t, 8h L,
R: H, 2-CFg, 4-Me, 9 R
+OMe. 451 N2§)I\O . Yield: 61-96%
5 examples
(H) Cressy and co-workers synthesized a family of new Rh(ll)-based catalysts
containing tethered thioether ligands using microwave methods. These cata-
lysts optimized cyclopropanation using EDA and different olefins, enhancing
the yields. The catalyst with better results was the complex Rhy(OAc);PhTOX, COEt
achieving 99% yield when styrene was used at 5 equivalents to EDA. Other o A
substituted styrenes were reacted and the cyclopropanes were obtained with R+ N2§)I\ . R H
a 54-99% yield.” © DCE, 8070 Yield: 55-99%
R: Aryl or alkyl 7 examples

(1) Pyrazoles cores can be prepared by a 1,3-dipolar cycloaddition between an
aliphatic diazo compound and nitroalkenes followed by aromatization of the R N NO2 0 DBU (1.1 equiv)
cycloadducts. Bykova and co-workers used EDA to synthesize fused pyrazole mF@ + Noso . _AgOAc (0.1 equiv)
from substituted 3-nitro-2H-chromenes in a new one-pot regioselective 0" gt o MeCN, r.t,, 3-12h

method, obtaining ethyl 3,4-dihydrochromeno|3,4-c|pyrazole-1-carboxylates
with yields varying between 68-87%. This strategy uses silver acetate and 1,8-
diazabicyclo[5.4.0Jundec-7-ene (DBU) as bases and catalysts, increasing the
yield from 36-87%.'4

R': CFg, CCl3, Ph, R%: H or
R': CF5, R2: Ph
R H, MeO, CI, Br; R H, CI

Yield: 68-87%
12 examples

(]) Imidazopyridines are an important nitrogen-based core, which is found in a
variety of natural products as alkaloids. Particularly, ethoxycarbonylmethylat-
ed imidazopyridines are present in several drugs, such as zolpidem, alpidem,

saripidem, etc.'® Bhattacharjee and co-workers demonstrated the synthesis of
alkyl-substituted imidazopyridines by the reaction between imidazopyridines

MeOH-H,0 (2:1)

|4N o]
‘*,,..Nj_Ar o Nag o~

and EDA using Ru(byp);Cl, as photoredox catalyst under the irradiation of 34 Imidazohet es: Ar, rt, 36 h £10.,¢"
W LED lamp. The best yield was obtained when a mixture of MeOH and H,O sﬂ,s:tzlﬁez ien:%zéz:ysr}dinesy 34 W Blue LED s
(2:1) was used and the success of the methodology helped the authors to re- imidazo[2,1-bjthiazole, Yield: 58-92%
peat the reaction with other imidazoheterocycles, such as substituted imidaz- benzo[dlimidazo[2,1-blthiazoles 27 examples
opyridines, imidazo[2,1-b]thiazole, and benzo[d]imidazo[2,1-b]thiazoles with
yield varying between 58-92%.1°
(K) Yasukawa and co-workers developed a methodology for the olefination of
deactivated aromatic aldehydes with EDA. In the presence of a nitrogen- 0 o NCI-Co/Cu o
doped carbon-supported Co/Cu bimetallic catalyst (NCl) and triaryl phos- o+ N (Co: 2 mol%) “
phine, various aldehydes were converted into unsaturated esters in good A" H 2§)J\O/\ Toluene A’MOA
100 °C, 16 h

yields, varying between 16-86%. The heterogeneous catalyst allows the re-
covery and the reuse of the catalyst and, even after several runs, there was no
significant loss of reactivity.'”

Yield: 52-85%
12 examples
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