SYNITHESIS AND & TUIDY OF
BIOIL.OGICALL ACTIVITIES OF
MOME CYCLIC NITIROGEN
COMIPPOUNDSS

A THESIS

In Partial Fulfilment of the requirements
of M.Sc. Degree

By
ALY ABD EL-HAMED ALY DEEB

Supervised by

Prof. Dr. A. SAMMOUR (D.5¢)
Dr. E A A. GOMAA

f:\li] DA LS Loy e
Faculty of Science
Cairo, AR.E.

1973



S7NTHESTS ANMD STUDY OF ST TOAT seas

9@-%91@_.9‘_{9?:-19_EEERQE’:E?E..QQTA’EQ@Q@

e e o e e S e o e S AT

-r.'ocloc-o.l-!

Prof. Dr. A. Sammour

.'.0.'.‘..!.'.-

Prof. Asaigtant Dre. E.A.A. GCLaa

Prof. Dr. S.K. Tobia

Tead of Cremistiry Departments






a SR BoLa EME T
“hmis study hmg been cmepied out in the imnoratories

6f the Paculty of Lerieulture, Ain 3hams University,

vagazig, A-Rebe

The author wishes 1O express his thanks and his
deep gratitude and indebtness to Ir. A. Sammour, Professor
of Organic ChemistTy, Chemistry Department, Faculty of
Science, and Dr. E.A.A. GOmaa, Assistant Professor Organic
Chemistry, Plant Protection Department, Paculty of Agriculture,
Ain Shams University, ror suggesting the problem, their guidance
and encouragements during the course of this investigation,

and for their valuabkle discussion and criticism.

Meny thanks are also due to Prof. Dr. A.R. Serry, Dean of
the Faculty of Agriculture, Ain Shams Univ., zagazig, for
permission €O start such work and hospitality of the iaboratorie:

of the Faculty.

Tam indebted to many colleagues and friends who extended
to me the hospitality at their laboratories. Above all, lam
indebted to Dr. M.A. 7ayed, Lecturer of plant pathology and
to the members of Soil Departmentd, Taculty of Agriculture,

Ain Shams University, vagazig, A.R.B. for tneir fruitfull
cooperation.

The suthor wish 10 exXpress his gratitude to Mr. Ibrahim
waher (director) and Kr. Johamed Bl. Mahdy (Assistznt director).
of +the Dyeing Dovartisnt, Bl Yasr for Spining and Temving Compe:

7egazig, for their help o make thils rescarch pOSSiDIG.

i pf



Reside the WOTK ~apried out in thig thesis, the
candidate n=s attended rost sraduste course for Lwo
years in organic choristry including the following

topics:

1- Reaction Mechanisa.

2- Electronic, Infrared, Reman, and NalTeRo
Spectroscopy of organic chemistry.

3~ Micro-analysis of organic compounds.

4- Heterocyclic compounds.

5- Reaction of organic compounds.

He nas successfully passed an examination in these

toplicss

Prof. Dre S Tobia

Lead of Chenistry Depariment



Sumpary of the Originad WS TH e e e e e e
Seneral INtroduttion .eevsereararerernn T n s 4
PaRT I
CHEMISTRY OF O_PYR/ ZOLIN-5-0NES
Synthesis of 2.pyTaz0lin=5-0nes sereceecece 12
Reactions of 2-p7/razolin-5-0neé seseenvereces 18
1) HalOogenath. ol sesseesssosansossaressces 19
2) SUlphonation seeesessesnonncnsonreres 21
Z) NitTatiOn ecevscseecsesssnvonsaoenerss 22
4) Action Of nitrous acid eececeverereres 21
5) Alkylabtion cesesesesessensorocenennons 25
6) Acylatlon eseeeesseccsenanoonronaccaces 27
7) AZOGAYES seescsasnsasessnnoennanessencs 28
8) Mannich Teaction seeveecesereenarerees 29
9) Action of phosphorus pentasulphide <.. 30
10) Reaction with aromatic amines ......-: 3]
11) Reduebion eeesessuessaonaaaroannnsrans 32
12) Oxidation eeresesesceaeroseneroncarers 23
1%) Hydrolysis «eeeecene -1
14) Formylation ..eseeccesonannensnonnrees 35
15) Reaction with AMideS esessescrraacnsen 377
16) Action of Grignard reagents aeeesssre 38

17) Condensation with aldehydes and

ketoﬂes .-......lEf..‘l'....le“-.ﬂ.... —59
18) General rcactions .seeseavveressocons 43

PRI e -
EXPE‘T],.’H::L_VT_ I.“-aﬁ-vu l‘lui’-!.u.s.‘ltl.}:ill‘.oc.cfﬂ.‘.ﬂ "1"::



BIOLOGICAL AQTIVITIES OF 2-PYRAZOLIN~5~0

TrnsrodUction eeesraerer s ns
Material and [ethods «eeeeecscr
Results Cto-hollllnlo.on.o--ncl

Discussion .'.‘.I(LJ‘.'IIIDIQC.

Tables OODCIOOOU'l~tl-0.llulonc-|tc-loluc‘oc

REFERENGES '.‘.l.‘.l.’...l..lﬂ..l‘

Summary in arabic

N
NES
PR ] +« & 4 L)
s 40 . 4 000

..lﬂ...

PR IR B L B

..-ﬂ...el.li.

bag ks

61
62
o7
85
o7
135



Summary st bhe Jrisd nal Work

Some Reactions with c-Fyrazolin-5-0one and

The Biological Antivities of Pyrazclones

3..Methyl-S~nyrazolcne wWas condencsed with aliphatic
or aromatic aldehydss OT ketones to give the corresponding
A-~alkylidene- OT 4-prylidene- derivatives. Thus the
condensation of 3F.methyl-5-pyrazolone with chloral,
salicylaldehyde, acetone, and p—methylacetoPhenone yielded
the corresponding 4~(2,2,z-trichloroethylidenew, 4-galicyl-
{dene-, 4-isopropylidene=~, and 4-(1-methyl-1-p-methyl phenyl

methylene)- derivatives.

3—Amino-l—phenyl~5—pyrazolone reacted with chloro-
acetyl chloride, 2-furylamine, and p_aminopyridino to give
the corresponding z.substituted amino-l-phenyl-5-pyrazolone
derivatives. The condensation of the same pyrazolone with
aromatic aldehydes ylelded the corresponding d-arylidene -

derivatives.

Broaination of 1—(2,4wdinitrophenyl-)~3—methyl-5—
pyrazolone in hot chloroform ylelded the 4~-bromo-derivative.
The same pyrazolone was condensed with aliphatic and aromatic
aldenydes to give the corresponding 4-alkylidene- OF

4-arylidene-derivatives.



antipyrine was reactoed with aromatic sidenyds %0

give the corresponding 4,4"-piantipyrinre derivatives.

To study the r-l-”ionship betwcen chemical structure
and blologicsl activities, the plant growth regulating
activity, the phytotoxicity and the fungitoxicity of

69 pyrazolone derivatives were compared at equimolar doses.

The following conclusions could be extracted from

the experimental results.

1- A1l the minimum structural requirements for

stimulant activity are contained in the following formulas:

(ea )N - (O -CH- — - CH C1 -@ CH-1— CH
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2— 411 the minimum structural reguirements for
phytocidal activity eare contained in the following

formulas:
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Where in X = i, or Br

R = H, Br or GH(OH).GCI3

% The 4-carboxaldehyde-, and the 4-{2,2,2-trichloro-
1-hydroxy-ethyl-)—, derivatives of 3.-methyl-l-phenyl-5-
pyrazolone were the most toxic compounds tested against

Myrothecium verrucaria (Alb. and Schw.) Ditm. ex. Fr.




GENERAL INTRCDUCTION



The nyrarole rine svstum (10 consists of sounly

unsaturated atoms. A compound containing this system

A

was synthesised firstly by Knorr in 1885 (1) from the

g,

reaction of sthyl ec-*oocetate with ptenylhydrazine

which vielded 3—wcill,.—l~-rhenv'-S-pyrazolons (ID).
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The pyrazole name was introduced for this type of
compounds by Knorr to denote that the nucleus was derived
from pyrrole(V)by the replacement of a carbon atom by a

nitrogen atom.

Gagon et al. (2) measured the ultraviolet absorption
for 2-pyrazolin-5-one and a scries of its 4-alkyl derivatives
and found that they exhibit a high intensity of absorption

maxima (é 0 -~ 16,000) at shorter wavelengths (’)m ~ 25C mu).
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Thig finding indisoted the presence of a double bon
between two carbon ztcms. Zrom this and from the
fact that pyrazolones 2id not exhibit the carbtonyl
stretchirg freguenc, the above authors suggested their
existence in an enclie form. ALccordingly 2-pyrazolin-
5-one and similar ccmpounds are believed to exist as

e mixture of ithc three most probable tautomeric structures

(a), (b) and (c).

Hﬁi‘*ﬂ%ﬁ—R Hzfi‘"*%ﬁ—ﬂ H?Ezzz%?vﬂ
HO-C5 1 2N —_— HO—Cé\l 2N —> HO-CS5 1 2NH
N7 - S el _— RS
H
(a) (v) (c)

Randol et al. (3) studied the infrared absorption
spectra of 3-methyl-~S5-pyrazolone in nujol, potassium
bromide, and chlorcform, and found that the stretching
frequency of carbonyl group is expected to be influcznced
by its pressznce as a part of the S-membered ring, and its
conjusation with the adjacent nitrogun. However, there
is no way of predicting exactly in which region 1t will

abtsorb, and finding the presence of such a band aft

about 1610 cm™*.



Stevers (4 found thst 3-methyl-i~sryvl-S-pyrazolone
{11) exists as & amixbture of the three most propable

tavtomeric structures (VIs-o).

HQ?—«ﬂ— !{"}—CH3 hﬁ"—~ lCII-CH3 Hf — T~GH3
{0=C N —_— HO=G N —r O=G\\ N-H
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S~-Pyrazolones lacking a substituent at position-1,
hed & carbonyl absorption band at 1710-45 cm“l, and a¥
34603580 cm~ L (NH), visible only in solution. The band

at 1610 cm~t

, present in the spectrum was assigned to the
(C=N) group, sgince the nuclear magnetic resonance specirum
of 3-methylpyrazolone showed the presence of a vinylic
methyl. The l-substituted pyrazolones had bands at 1710
end 1620 cm  ~ assigned to (C=0) and (C=N) groups, respec-
tively. Owing o insufficient solubility, some nuclear
megnetic resonance syectra were determined in solvents
(GEHSN’ DEO’ 3.2 GEH5N~D20) other than CDClS. 4-Arylazo-~

S-pvrazolone showed a highly deshielded (¥ 3.8-4.2) proton,

exchangable with D.0, assignable only 1o an intramolecularly



hydrogern bonded -¥NE or ~Di in view of %he infrared specird-
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aropic svidence for a nydrogsn nonded carbonyl sroup (VII).
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This type of compounds plays an important part in
many drugs, dyes and pesticides. Accordingly, pyrazolones
have been widely studied and the field continues to be
active to day even through antipyrine and related medicals

(1,5,6,7).

Antipyrine(2,3-dimethyl-l-phenyl-5-pyrazolone)and
its 4-acylamino analogues in which the acyl group is
acetyl~, propionyl-, butyryl-, isovaleryl-, benzoyl-,
cinnamoyl- and salicyl- were found to have febrifugal,
analgesic, antiphlogistic and antiduritic activity in
rabbits (8). Hovalgene (the 4—H(CH3)EGH2803N3— derivative
of antipyrine), the well known analgesic drug, as well as
1-(4-pyridsl)—S5-pyrazclone have good analgesic and antl-

pyritic properties (1,9).



