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Abstract

Name: Miead Adel Nasra
Title of thesis: Synthesis and chemical reactivity of polyfunctionally substituted

pyridazines and pyridazines containing hydroxy substituents.

Degree (Ph.D.) thesis, Faculty of Science, Cairo University, 2009.

Abstract

In the first part of this thesis, 2-Arylhydrazonals were used as aldehyde components in Baylis.-\
Hillman reaction. 2-Arylhydrazonals reacted with acrylonitrile to yield 1,6-dihydropyridazine-4-

carbonitrile derivatives and with cyclohexenone to yield tetrahydrocinnoline derivatives.

In the .second part of this thesis novel azaenamines incorporated tetrahyderothiophene were
prepared. Michael addition reaction of azaenamine with a, B-unsaturated nitriles, took place and led
to thia-triaza-benzo[a]fluorine derivatives. The condensation with malononitrile resulted in the
formation of 11-thia-1,5,11b-triaza-benzo[a]fluorene-4-carbonitrile. Azaenamines reacted also with

aldehydes and piperidine to give Mannich products.

In the appendix (third part), a novel route to the three-component Biginelli-like cyclocondensation
reaction of enamines, urea and aldehydes in dioxan-acetic acid efficiently afforded the
corresponding 4-unsubstituted 3,4-dihydropyrimidin-2-(1H)-ones in moderate yields. The reaction
of azaenamines with aldehydes and urea afforded 6-acetyl-1,2,4-triazin-3-one in moderate yields.
Keywords: 2-Arylhydrazonals, Baylis-Hillman, dihydropyridazine, tetrahydrocinnoline,

azaenamine, Michael addition, Mannich adduct, enamines Biginelli-like reaction, 5-Aroyl

pyrimidine-2-ones.




Supervisors: 1-Prof. Dr. Fathy Mohamed Abdel-Gallil Fat¥h¥ A W EfClU
2-Dr. Elham Sayed Darwish Flhaw Oarwish

3- Dr. Ismail Abdelshafy Abdelhamid

4- Prof. Dr. Daisy Hanna Fleita u&d«( Fal___

Prof. Dr. Mohamed Mohamed shoukry

Chairman of Chemistry Department

Faculty of Science, Cairo University

Tt/




Approval sheet for submission

Title of Ph.D. thesis:

Synthesis and chemical reactivity of polyfunctionally substituted pyridazines and
pyridazines containing hydroxy substituents.

Name of the candidate: Miead Adel Nasra

This thesis has been approved for submission by the supervisors:

Supervisors:

1-Prof. Dr. Fathy Mohamed Abdel-Gallil
Signature: Fatw /Jbdyl gaﬁ./
2-Dr. Elham Sayed Darwish

Signature: Elhaw Dare.sh

3-Dr. Ismail Abdelshafy Abdelhamid
Signature:

4-Prof. Dr. Daisy Hanna Fleita
Signature: \Da—o@( YO —

Prof. Dr. Mohamed Mohamed shoukry

Chairman of Chemistry Department

Faculty of Science, Cairo University

ity




Topic

Acknowledgment

Summary of the original work
Summary of the first part
Summary of the second part
Summary of the third part
Literature review

Results and discussions

Part I

Part II

Part III

Experimental part

Part I

Part I1

Part 111

Conclusion

Spectra of some selected examples
References

Arabic summary

Contents

33-41
42-5]
52-56

57-61

62-70

71-74
75




NCKNOWLEDGMEN >

The author would like to express full respectful thanks to Prof. Dr.
Fathy Mohamed Abdel-Gallil, Professor of Organic Chemistry, faculty
of science, Cairo University for suggesting the subject of the thesis,

following progress and constructively criticizing conclusion.

The author would like to express full respectful thanks to Dr. Ismail
Abdelshafy Abdelhamid, lecturer of Organic Chemistry, faculty of
science, Cairo University for guiding through the primary stages of the
work, teaching theoretical and practical skills in organic chemistry and
being of great help and support from the beginning to the end of this

work.

The author wishes also to express most thanks to Dr. Elham Sayed
Darwish, lecturer of Organic chemistry, faculty of science, Cairo
University for her guidance, kind supervision, useful suggestion, and

constructive criticism.

I am also deeply grateful and thanks to Prof. Dr. Daisy. Hanna.
Fleita, Professor of Organic Chemistry, Faculty of Science, American
University for following my progress, providing facility as well as

technical assistance.




List of abbreviations

e DMFDMA Dimethylformamide dimethylacetal

e DMF Dimethylformamide

e DABCO diazabicyclo[2.2.2]octane

) DHPI(/'IS 3,4-dihydropyrimidin-2-(1H)-ones

e [R Infrared Spectroscopy

e MS Mass Spectroscopy

e MW Microwave

e NMR Nuclear Magnetic Resonance Spectroscopy

¢ DMSO Dimethylsulphoxide




Aim of the work

Derivatives of arylhydrazonal, pyridazine and dihydropyrimidinones have attracted
considerable interest due to their wide spectrum of pharmacological and therapeutic
activities.

In view of the biological importance of such classes of compounds we aimed to
investigate chaper and simpler routs, in addition to the synthesis of new related

compounds as shown in the following:

I) - Investigate the possible utility of 2-arylhydrazonals as aldehyde components in

Baylis-Hillman reaction

II-  a) Synthesize new azaenamines and studying their utility for preparation of new

heterocycles by thermal and / or microwave heating.
b) Comparing the percent yield of conventional and microwave heating.

¢) Investigate the possible Michael addition reaction of the synthesized

azaenamines with a,B-unsaturated nitriles.

d) Study the reactivity of azaenamines towards active methylenes and Mannich

reaction.

IIT) - Examine the utility of enamines as substitutes to B-ketoesters in the Biginelli-like

three-component cyclocondensation reactions.
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Summary of the first part

SIlmmarv of the first paIt

Arylhydrazonals as aldehyde components in Baylis-Hillman reaction:
Synthesis of 5-hydroxy-2, 3, 4, S-tetrahydropyridazine-4-carbonitrile and
6, 7, 8, 8a-tetrahydrocinnolin-5(1H)-one

The reaction of 3-oxo-2-phenylhydrazono-2-yl-propionaldehydes 1a,b with acrylonitrile in
presence of DABCO (1,4-diazabicyclo[2.2.2] octane) as a catalyst and dioxane as a solvent,
resulted in the formation of compound 4 which could be formed through the Baylis-Hillman
intermediate 2 (Pathway A) (cf. scheme 1). Compound 4 can be also formed via intermediate 3

that results most likely via initial addition of the hydrazone NH to the electrophilic double bond

in acrylonitrile followed by normal aldol condensation (Pathway B) (cf. scheme 1).

_ _ 0O OH
O OH : CN
Pathway A CN I
\TH Ph
CN
0 ’/ Ph R 4a, R = thien-2-yi
CHO I - 2 b, R =Me

“NH DABCO

‘ I stirring
Ph on cold CHO
1a, R = thien-2-yl R ,\i . oN
b, R =Me Pathway B ~
Ph
CN
1a ”/ - 3 -
MW

3minute | DABCO

0]
CN
/S \ '\] S Microwave (160 °C, 2 min)
\fﬁ 4a
Ph

Scheme 1




