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Introduction Its synthesis starts with a base-promoted dimerization of

ethyl diazoacetate (2) followed by acidification of the
Aza heterocyclic compounds, due to their presence in a sodium salt (3) with concentrated hydrochloric acid and
number of biologically active compounds such as esterification to afford the diester (5). Finally, oxidation
alkaloids, are very important in the field of medicinal and ~ with nitrous gas affords 1 in 34% overall yield.
therapeutic chemistry. They can be synthesized through

various ways, the hetero Diels-Alder reaction being one CO2Na COH
of them.}? For example, dimethyl 1,2,4,5-tetrazine-3,6- NeOH NP NH  HCO  NZONH
dicarboxylate (1) has been extensively used for the 20 P ST RN ThoT RN
synthesis of nitrogen-containing heterocyclic compounds CoNa CoH
through inverse electron demand hetero Diels-Alder 2 3 4
reactions.® Herein, | would like to discuss this reagent. COMe OMe
Dimethyl 1,2,4,5-tetrazine-3,6-dicarboxylate (1) is a 4 02, N7 NH _nitousgas  NTEN
bright-red crystalline solid and can be synthesized on MeOH HN\fN CcHCl, N\fN
large scale through four steps from ethyl diazoacetate (2) CO:Me CO:Me
(Scheme 1).45 ° !
Scheme 1
Abstracts
(A) As stated earlier, compound 1 undergoes hetero Diels-Alder CoMe
reaction with alkenes, bearing a leaving group, or acetylenes and L(§_<H R : R FoMe .
subsequent loss of nitrogen to afford pyridazines. Moreover, these o/~ | ] SN P N —— B'Oégﬁ'\fg‘”y
dla_2| nes can be easly co_nverted into the cor_respondl ng pyrr_ole or R 2 R T compounds
derivatives by reductive ring contraction.® This method was first o CoMe CO,Me

utilized by Kornfeld.” Boger successfully used this methodol ogy
for the synthesis of a number of natural products possessing anti-
tumor or antibiotic activities.®

LG: Leaving Group
R = H or donating group

(B) Recently our group reported the application of 1,2,4,5
tetrazine-3,6-dicarboxylate (1) for the synthesis of pyridazine C-
nucleosides 9 from alkynyl C-nucleosides 8.2 These pyridazines
on chemical (Zn/AcOH) or eectrochemical'™® extrusion of a
nitrogen atom afforded novel pyrrole C-nucleosides 10 in good
yields.
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(C) It has been shown by Boger and co-workers that tetrazine 1
reacts with heterodienophiles such as 6 in Diels-Alder reactionsto
provide 1,2,4-triazines 7.1° The synthesis of streptonigrin, which
has antitumor and antibiotic properties, is an excellent application
of this protocol.
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(D) Smith and co-workers have described a ‘tandem’ Diels-Alder
reaction sequence in which both double bonds of dienamine 11
reacted with asingletetrazine unit to yield the strained azo-bridged
compound 12 in good yield.?? Thisisthe first example of abridged
tricyclic ring system which otherwise would be very difficult to
synthesize.
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E=CO,Me
11 12

(E) Tetrazine 1 has a so found application in the field of medicinal
chemistry. Snyder has synthesized 5H-pyridazino[4,5-b]indoles
14 by [4+2] cycloaddition reaction of indoles 13 with 1.2* These
pyridazinoindoles showed excellent antihypertensive activity.

=N
53-80% N
R

R =H, Me, COMe, COPh
13 14

(F) During the reaction of nucleophiles with tetrazine 1, very dif-
ferent compounds such as azines (15) can be obtained by addition
of ammoniaor dimethylamine. On the other hand, pyrazoles 16 can
be obtained by addition of methanol or methanethiol to 1.22

E
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NQ\NRZ RoNH N)QN MeXH \,N E
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Y Y HN—N=(
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E
R=H, Me E=CO,Me X=0,S
15 16

(G) Tetrazine 1 can also afford [4+1] cycloadducts. Seitz showed
that 1 reacts with benzylisocyanide 17 to give iminopyrazole 18
which, upon hydrolysis, afforded the corresponding aminopyra-
zole 19.% This aminopyrazol e showed interesting pharmacol ogical
activity.

H\ H\
N-N N-N

1 \ H20 \
MeO,C™ X COMe— MeO,C™ X, CO,Me
CH,Cl,

0°C, 65% Ny Ph NH>
17 18 19

:C=N—Bn
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