IEDDA reaction, scope and limitations

The assembly of fused pyridazines via one-pot sequence
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Background and aim of the project

 1,2,4 5-tetrazines are well known electron deficient dienes in IEDDA reactions, giving highly functionalized

pyridazines
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Outline of the synthetic results
Principal synthetic scheme used in the research
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* the elaborated method avoids drawbacks of protocols available in patent literature, namely a low
yield and chromatographic purification of the final product, and stepwise workflow with the isolation of the
intermediate (which can spontaneously release nitrogen followed by polymerization, making it difficult to
scale up the reaction)

*in the case of but-3-yn-1-ol the formation of the target products occurs almost instantly, with
vigorous nitrogen release; therefore, the former was added over the course of an hour at 0°C

e starting from the pyran ring, room temperature was insufficient, so the solvent was replaced with
the higher-boiling 1,2-DCE

e the base — 2,4,6-trimethylpyridine, 1.0 equiv for O-nucleophiles and 2.0 equiv for N-nucleophiles (used
as salts)
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Scope, yields, and scales for simple alcohols and amines
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DCE, reflux 3 days
0.5 g (20%)

DCM, RT
23.3 g (75%)

DCM, RT
22.0 g (65%)

DCE, reflux 15 h
21.4 g (63%)

DCE, reflux 3 days
0159 (11%)

lower yields, harsher conditions
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PhMe, reflux 30 h
0.1 g (8%)

DCM, RT, 48 h
20.5 g (50%)

DCM, RT, 48 h
14.3 g (42%)

PhMe, reflux 15 h
16.5 g (49%)

PhMe, reflux 30 h
0.22 g (18%)

Further exploration of the reaction boundaries
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X =0,Y =0:DCM, RT
0.5 g (31%)

DCM, RT
0.5 g (34%)

CURRENT LIMITATIONS OF THE METHOD

PhMe, reflux
19 (27%)

X = O: PhMe, reflux, 0.5 g (13%)
X = NH: xylene, reflux, 0.5 g (8%)

xylene, reflux
0.7 g (10%)
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Post-synthetic modifications

&l N CO, MeOH, [(dppf)PdCl,] >M902C N Hol HOsz
AN 20 atm., 120°C N\& X 90% NP N S
X=0,NH;n=1,2  x=0 n=1:50g (75%) Hz
X=0,n=2:509 (77%) _ :
X=NH,n=2:2g (70%) LIOH - LIOZC | X
* the obtained chlorides were suitable for Pd-catalyzed N\& 0
CarbOnyIatiOn X=0,n=1:30g (75%)
» the methods for preparation of the corresponding acids were X=0,n=2:309 (88%)
developed HO,C Cl
» X = O hydrolysis with LiOH as the application of HCI led to the HOl C
product of the ring-opening 85% N\ >on

« X = NH hydrolysis with HCI gave the acid hydrochloride



