128
773
THS

1«ORTHC-TOLYL-3-ETHYL
METHYL-3-PYRAZOLONE

Thesis for the Degras of M. 3.
MICHICAN S5TATE COLLEGE
Albert E. Timreck
1947




T-ZSS

‘J LIVnARY
i Ix.'.‘.‘;dig:m N2
by

University

b"' T IR SR AT AL AY T N A




o —— e <~ B




1-0rtho-Tolyl-3-Ethyl-4-Methyl-S5-Pyrasolone



1-0Ortho-Tolyl-3-~Ethyl-4-Nethyl-S-Pyrasgolone

A Theslis

Submitted to the Faculty
of

Michigan State College

In partial fulfillment of the
requireaents for the degree of iaster

of Seience,

By

Albert E. Timreock

June 1947



ACKNOWLEDGAENT

It is with appreciation that I take
this opportunity to express my thanks to
Dr. R. C. Huston for his assistance and

encourageaent in sarrying out this work.

‘.E .r.

331590



-l-

REVIZ® OF THa LITSnATURE

I, Constitution of the Pyrasols Group
The pyrazole group is made up of those compounds having
a five-membered cyclic systeam of two nitrogen and three cardbon

atoms arranged as follows:

N 5
3 &

Pyrazole itself is a 1,2-dlazole., The structure of the pyrasole
ring has been definitely established by the investigations of
many workers., Outstanding was the work done by L. Knorr and his
coworkers (1,2,3,4).

Pyrazole may be regarded as a derivative of pyrrole in
which one of the methine groups adjacent to the NH group has
been replaced by nitrogen.,

NH H
H H H
H H

Pyrrole Pyrazole
Because of this structural relation, EKnorr suggested the
use of the same nomenclature for derivatives of pyrazole as are
used for pyrrole derivatives. The dihydropyrazoles then are

known as the pyrazolines and the tetrahydro-derivatives as the

pyrazolidines,
1NA NH //XS\
ar\ HS iH') ik ﬂH’
35&————BH~ H 52 Hz!————lﬂz

Pyrazole Pyrazoline Pyrazolidine
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The positions of substituent groups are indicated by mun-
bering the members of the ring starting with the imino nitrogen
atoa , as shown above, thus giving the hetero-atoms the lowest
possible numbers, |

Enorr suggested the foraula for pyrazole shown above based
on his work with l-phenyl pyrasole (5). lLater Knorr and co-
workers showed that l-phenyl-3-methyl pyrazole and l-phenyl-
5--.th:1 pyrazols gave the saze methyl pyrazolo and concluded
that I; pyrasole itself the three and five position are equi-
valent. The 3(5)-methyl pyrasole then 1s & mixture of the two
desmotropic forms.

Enorr assuzed that the l-hydrogen is not permanently link-
ed to one nitrogen atom, but may alternate to the other nitro-

gen with a readjustment of the double bond.

H -H HGE—
N T\
o, Sl
I, II.,

Aocording to the modern coneeption, the rearrangenent 1is
not a simple tautomeric shift of the hydrogen atom. Actually
the rearrangenent is the same as that encountered in the forma-
tion of pyrrolidine from pyrrole and involves the splitting off
of a proton followed by shift of the electron pair and addition

of a proton.
There cannot be then two methyl pyrazoles with the forsulas:

A e
caﬁﬁ—-——ﬂn and ;DHOHB



There are only three possible isoreric methyl pyrazoles:

-CHB //EE\ Qs\

X H CH ﬁ// H
b Gl J 0
l-methyl 3(5)-methyl 4-pethyl
pyrasole pyragole pyrazole

For these reasons Knorr suggested the gtructural formula

of the 3(5)-pyrazole to be:

His eonclusion has been confirmed by the faot that methyl
pyrarole can act as either a 3- or S-methyl pyrazole,

From the above discussion it can be seen that replacement
of the imino hydrogen atom by a substituent group makes the 3-
and 5-positions no longer equivalent.

N-CgHg N-csﬂs
H -CH3
CHx H H H
l-phenyl-3-methyl l-phenyl-S-methyl
pyraszole pyraszole

Claisen and Roosen obtained these isomeric pyrazole derivatives
by condensing phenyl hydragine with oxymethylene acetone (6,7).
Although pyrasole and pyrrole are gimilar in thelir strue-
tural formulas, they are quite different in their cheailcal pro-
perties. Pyrazole is much more stable and has a more basic

character than pyrrole, In its chemical properties, it resem-



bles the pyridine bases.

Pyrazole is a weak secondary base which has a definite aro-
matic character. Xnorr has listed a number of properties which
show its aromatic nature,

1, It 1s sulfonated by fuming sulfuric acid to pyrazole sulfon-
1o aciad.

2. In its halogen derivatives, the halogen stom 1s held even
more firmly than in benzene derivatives, N

3. Pyrazole is nitrated readily with concentrated nitric acid.
As with aromstic nitro compounds, /i-nitro pyrasgole and its deri-
vatives can be reduced to the corresponding amino compounds (9,21),
4, Amino pyrazole resembles the aromatic bases in its behavior,
It gives a color reaction with a solution of bleaching powder,
and it is readily diaszotisead.

5. Diazo pyrazoles couple with phenols to give azo-4dyes. Their
salts are more stable than those of the aromati ¢ diazonium con-
pounds in aqueous solution, giving off nitrogen only after pro-
longed heating at higher temperatures. The diaszo pyrasoles do
not, however, give the usual "diaso-reactions.”

6. Pyrazoles show the same remarkable stability to oxidising
and reducing agents as does benzene,

7. Pyrazolone, or S-hydroxy pyrazole, has a pronounced phenolic
character,

8. Homologues of pyrasole resemble those of benzens in deing
readily oxidized to the corresponding carboxylic acids,

Pyrazole can also be acylated, bensolated, or converted in-

to derivatives of urethane and urea.



II, Synthesis of Pyrasole and Derivatives

Pyragole itself was first prepared by E. Buchner in 1899
by bheating 3:4:5-pyrazole tricerboxylic acid (8). It was later
prepared by Balblano by heating epichlorhydrin with hydrazine
hydrate (9). Von Pechmann obtained pyrezole by reacting acety-
lene with dlezo methane, Clalsen asccomplished the synthesis by
treating the acetal of propargyl aldehyde with hydrasine (10),
Aocording to Knorr the best method for the preparation of pyra-
gole is the decarboxylation by prolonged heating of 3:5-pyrasole
dicarboxylic acid.

Enorr in 1883 prepared the first pyrazole derivative, pre-
paring l-phenyl-3-methyl-5-pyreazolone by the action of phenyl
hydra:;iune on acetoacetic ester (11,12,13)., He later prepared
thse ethyl ester of 1,3-diphenyl-5-methyl pyrasole-4-carboxylic
acld by the reaction of benzoylacetoacetlic ester on phenyl hy-
drazine (1,14),

Knorr described a nuzber of syntheses for pyrazolone deri-
vatives, such as: (a) the condensation of’ﬁbketo scids with
hydragine, (b) the reaction of @-dinto eouwpounds of the gener-
al formula R'=CO-CHR"-COR"' with hydraszines, (¢) the eondensation
of hydrazines with unsaturated aldehydes and ketonss of the
type R'-CO-CR"-CHR"' and HGO-CR'-CHR”. and (d) by boiling the
phenyl hydrazones of unsaturated aldehydes and ketones having a
double bond in the d-position with glacial acetic acid (1).

¥any other methods have been described for the preparation
of pyrazole derivatives, such as: |
1, Buchner prepared derivatives of pyrazole.by the reaction of

dlagzoacetic ester with various unseturated cozpounés (15),.
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a. By the resction of dlazoacetic ester with acetylene
dicarboxylic acid to give the methyl ester of pyrezole tricar-
boxylic acid.

b. By the sctlon of dlazoacetic ester on ethylens deri-
vatives, such as the ester of fumeric acid to form pyrazoline
tricarboxylic ester.

¢. Combination of diazoacetic ester with the ester of
saturated and unsatursted halogen-gubgtituted esters, such as
dibromo propionic ester to give pyragole dicarboxyliec ester.

2. Bischler nrepared pyrazole derivatives by the action of
diazonium ealts on substituted acetoacetlc esters (16,17).

3; Clalsen prepared phenyl pyrazole by the treatment of the
acetal of propargyl aldehyds with phenyl hydrazine (10),

4, Plischer and Bulow prepared diphenyl methyl pyrezole by

the reaction of phenyl hydrezine with benzoyl acetone (18),

5. Claisen and Roosen obtained the phenyl methyl pyrazoles

by condensing oxymethylene acetons with phenyl hydrazine, They
prepared derivatives through the condensation of acetone oxalile
acid with phenyl hydrazine, and also by the condensation of the
aldehyde of scetoacetic ester with phenyl hydrazine (6,7).

6. EREnorr and ¥acDonald prepared phenyl methyl pyrazole by the
eondensation of hydraszine hydrate with oxymethylene acetone (2).
7. Certain hydrazones heated with acid anhydrides yield pyra-
zole derivatives, aceto phenyl hydrazore with acetic anhydride
giving l-phenyl-3,5-dinethyl pyrazole,

8. Stoermer and ¥artinsen prepared pyrazole derivatives by
distilling the oxygen derivatives, such as the pyrazolones,
with sinc dust, phosphorus pentasulfide, or phosphorus tetra-
bromide (19).
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In general, compounds contalnining two CO groups or a Co
and COCH group in @-ponltion t0 one another or two doubly-linked
earbon atoxzs adjacent to a COOH or CO group react with hydra-

zines to give pyrazole derivatives (20).



-
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I1I. Ccrstitation of the Pyrazolones

T+ere ere three ketonie derivstives of pyrszolire viich
can be divided into tvo classess the 4=derivatives or true
ketcnes es derived from keto-zeids, ant the d- and S-derivatives

or ryrarzoleores which ere the cycliec ccid cnides (1)

X
A A% :
OJ 1l T E

Cepyvrerclone s-kxetoryrazoline S~pyrozolone

Fyrczolone tecrs the samne relztion to pyrazolline ag (Ve
ridone does to pyridine,.

P! 90 ;1

I{L:————-Lffo ; Iit\/
CH Ck

Tyrazolone Fyrazoline Fyridcne Iyrid'ne

Krorr estecblished the eonstitition of jyrszolone by dis-
t11lins rhenyl nethyl-t-ryrrzolorne vith zine dust to obtsin e
vecX btase vith o conjositicn Cyg¥y te. The base so obtsined
Teseubled the rvraccle tesea, Its selts ere dcoonposed ty veter,
The verk tege on reductlion with sodlan and aleohel vas chlicnced
irto & bzse rich ir hydrozen vhich ress:itled the pyruzoline
beses, s1ving e violet cclor vwith oxidlzin: sgerts (1). Fnorr
shoved then thot the base cbttuined ty the reduction of the pyree

zolzne to bte lejhenyl—Genethyle;yrszole vith the forailae
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By the method of its formation, the origin of the pyrazolone
fron the pyrazole group was shown.

The nethylene group of scetoacetic ester is found still
unchanged in the fhenyl nmethyl pyrezclone, The oxyzen in the
prrazolone cannot bte combined as a hydroxyl or ketonic oxygen
as it is inactive and must occur in a form similar to the acld
anldes,

The rphenyl methyl pyrazolone contains, then, no more hydro-
gen vhich could combine with nitrozen. The pyrazolone czn be
methylated ty treatment with methyl iodide giving, undoubtedly
througzh the nitrogen atom, the methylated base, antipvrine.

In the formation of the antipyrine, thouzh, the molecule under-
goes a radicel chance, the antipyrine no lonzer containing a
methylene group tut rather a metvine <roup. This chenze in the
molecular structure lead Knorr to a fzlse concertion of the
antipvrine molecule,

From the sdbove considerztions it wes evident th.t the ten
kydrozens of the rphenyl methyl ryrazolone were distributed as
followvsg: five on the phenyl group, three on the methyl, and tvo
on the methylene zroup from thc aceto acetic ester.

There vere, then, only two possible formulas for the phernyl

methyl pyrazolone:

N a5 I'-Cgl's
[

-CHgz

3
EsC -ﬁ———cxz: !

I. 11.

The choice between these two formiulss derends upon decid-
in3 vhich i1s the more protable formula for the rhenyl-hvdrazonre

of aceto ecetlic ester:
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Clx Colrel -
A UNZ/
CeHulMI-N=C, or - Qb
CH:.CUOC s¥ 5 Ez¢ TE2C00C s
1. 2.

The situation here is the same ms presented by the rhenyl-
hydrazcnes of the aldehydes snd ketones for which there are the

same types of rossible formulass

Cliz CgEsM - YH
CghighE-1=6] or 65N 5 $
Crz EzC” “eEs
1. 2.

Acetone phenylhydrazone

If the rhenylhydrazones have the formula represented as 1,
tlien I would be the formula for the phenyl methyl pyrazolone;
1? their structure is shovm bty 2, then II is the formula for
the pvrazolone. ‘

According to E, Fischer, the ketone ard sldehyde derivatives
of primarv ss well as the unsyauetrical secondary hydrazines
react under the rroper conditions in a menner similaer to the

fornstion of indol derivatives (22),

CoEeN=-1T=C Cgsilg -Cilz + Iy
CHz “CF3 ° ?HSC
Acetone methyl phenyl- Dimethyl indol
hvdrszone

It 1s cobvious then thot in both clesses we h:ve the sane
tyres of linkezes in the hydrazine derivatives.
Colgt=N=C(Cliz) o

2

C il * Clig=1"=C (CHz)

Wethyl rhenyl hydrazone Phenylhydrazone of
of acetone acetone

The primary Lydrazines end the unsyametrical secondary hy-

drazines, then, react in the same way with eldehydes and ketones
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at low teaperatiures, The symietrical sscondary hydrszines re-
ect with aldehydes at hizh temreratares end vith ketones vith
difficulty (22).

From the above considercticns, it seems mout probable thet
the formula for the phenylhydrazone of aceto scetlc ester is

foraules 1.

CIg
CeHgH-IT=C
I'pCO0C 2l g

Knorr on the basis of these fzcts rejected the czrbazine
structire for the pyrazolone and accepted formila I. for phenyl

methyl pvrazolone:
¥N-Cal's

¥ C=0
T
CE3-C — CHE2
Enorr stated thst l-rhenyl-3-methyl-S-pyrazolone may exist

in three desmotropie forms, snd cslled the phenomena "double

tautomerism” (5).

Jle%s 1=Clls ~Cel
_il I=‘° ’1' cl-on i=o
Methylene forn Phenolic form Inine form

Nuznerous attenpts have been mcde to obtain the various
desmotropes from reaction mixtures. It would be expected that
the methylene ani phenclic forms would exist in a re:;ular enol-
ketp equllibrium. It was thousht possible, though, to isoleate
the imine form as & distimt compound, but only one form of each
pyrazolore has been obtained., Cnly one l-phenyl-3-methyl-$-ryra-
zolone has been obtained which has a meltin: point of 127%c,

The preparation of two isomerie l-0-tolyl-3-methyl-5-pyrazolone

was reported, tut further investi-ation has shovm that the com-
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pound dvellieved to possess the iaine strueture is actually the
condensation yproduct of the pvrazolone with = second molecule
of aceto ecetic ester which Knorr had reported in his work on
the prenyl methyl pyrazolone (1l,24).

A mechanism ves proposed to account for the formation of
the imine form bv assuninz the reaction of the encl of aceto
acetic ester with rhenvlhydrazine to form the rhenrlhydrazone
by a simple srlittinz out of wuter. Kere, of course, the for-
mule for the rthenvlhydrazone would te differert then that given
by the reaction of the keto-foram of the ester, The explanation
would account, hovever, for the difference in the position of

the double tond in the inine form (24,25).

H L3
cﬁgs-fr-r\}i\ H_ +  FO|l = €
“CHCO0C s
FYhenvlhydrazine. Aceto-acetic ester.

It seems imrprobable trz2t the resction cen be expla ned by this
simyle mechanism. The resction probadlv goes by vay cf the
nsiual carbonyl ediltlion mechanisn.

The imine structure of the ryrazolones is found only in
those eompounds knovn as the entipyrines, The phenolie form is
found in such compounds es the rhenvl ethers, esters, and s-lts
of the alkell netsls,

The methylene form 1s that structure vhich gives the ry=-
razole blue t:-st. The oxidetlion of rhenyl methvl ryrazolone
vith ferric chloride or rlatinmum chloride recsults in the for-
mation of pyr2zole blue vhich represents the iIndigo of the
prrezole series, In chloroform solution, e deep tlue color re-

sults, end from ether solution, violet needles of pyrazole blue

are rrecipitated (1,28),
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N i=0 0= ﬁ
CH j'y v v L"CHS

Pyrazole Elue

It is eppearent th:t substitution of one of the hydrogens
of the methylene group dy certsin groups will rniske the for-

mation of pyrezole tlue impossible,



-14-

IV. Synthesis of the Pyrazolones
A. Preparation of the 5-Pyraszolones

The S5-pyrasolones can be prepared by the condensation of
aryl hydraszines with beta-keto esters. In 1883 Knorr prepared
the first pyraszolone, preparing l-phenyl-3-methyl-S-pyrasolone
by condensing phenyl hydrasine with acetoacetic ester (1,11),

To 125 gas. of phenyl hydrazine, 100 gas. of acetoacetie
ester was added and the mixture then warmed on a steanm bath,
The first reaction was the formation of the phenyl hydrazons of
acetoacetic ester with the elimination of water. Ring closure
was effected by heating at a higher temperature with the elim-
ination of alcohol.

C<H NH-N 0=0-CH,,c00C - O He NH-E=0-C "
6 Ni-Ni;  + cn,ﬁz 2f's —(=HOH), OgHs ‘“23}523002 5

Phenyl hydraszine Acetoacetic ester Phenyl hydrasone of
acetoacetic ester

N-C -C
uBeahs &S
?=o (-CoH50H)
CHy By >

CHy Hp
l-Phenyl-3-msthyl-
S-pyrazolones

The aleohol formed was distilled off, the mixture cooled,
and the product washed with ether. The pyrazolone was dariled in
an oven at 100° C. and was purified dy recrystallisation from
hot water or hot alcohol. The phenyl methyl pyraszolone sslted
at 127° c.

Knorr and Duden prepared pyrasolone derivatives by the eon-
demsation of unsaturated acids of the asrylic acid series (i.e.

erotonic acid) with hydrasines (26).
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Petrenk and Kretschenko prepared a dimethyl pyrasolone dy
the elimination of COy from the acid formed by the comdensation
of phenyl hydrazine with methyl acetone dicarbomylie acld ester.

Knorr and Klots prepared diphenyl pyrazolone by condensing
phenyl hydrazine with ethyl benzoyl acetete {(27).

Stols obtained l-phenyl-5-pyrazolone by the oxidation of
l-phenyl pyrazolidine with ferric ohloride (28).

Knorr prepared the ortho and para tolyl methyl pyrazolones
by the condensation of the tolyl hydrazines with acetoacetic ester.
(29)

Klauber prepared the meta-xylyl methyl pyraszolone (30).

Huston and Brigham prepared p-xylyl methyl pyrasolone by the
condensation of p-xylyl hydrazine with acetcacetic ester (24),

Blaise obtained l-phenyl-3-ethyl-S-pyrazolone by the reae-
tion of ethyl propionyl acetate with phenyl hydrazime (31).

Knorr and Blank prepared l-phenyl-3-methyl-d-ethyl-5-pyra-
solone by the condensation of Jdeethyl acetoacetioc ester with
phenyl hydrazine (32). They also prepared l-phenyl-3,4-dimethyl-
S-pyrazolone by heating methyl acetoacetic ester with phenyl
hydrazine {33).

Xnorr heated dimethyl acetoacetic ester with phenyl hydra-
sine to prepare l-phenyl-3,4,A-trimethyl-S-pyrasolone,

Emmerling and Kristeller prepared l-phenyl-3-ethyl-A-msthyl-
5-pyragzolone by condensing ethyl ol-propionyl propionate with
phenyl hydrazine (35).

Schroeter prepared l-phenyl-3-ethyl-A-methyl-5-pyraszolone
by eondensing methyl propionyl propionate with phenyl hyraszine
(36).
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IV, B. Preparation of the 3-Pyrazolones

iichaells prepared l-phenyl-5-methyl-3-pyragolone by con-
densing acetoacetic ester with acetyl phenyl hydrazine in the
presence of phosphorus trichloride. To 15 gmus., of acetyl phenyl
hydrezine and 13 gas., of acetoacetic ester, 14 gas. of phosphorus
trichloride were gradually added, and the mixture was refluxed un-
t1l no more hydrogen chloride was evolved. The viscous solution
was dissolved in 10£f hydrochloric acid, cooled, and filtered., The
acld was neutralized with sazonlua hydroxide, precipilitating the
pyrazolone,

The crude produet was dried on a porous plate, If the pyra-
golone was dark-colored it was bolled with animal charcoal in
alkaline solution, The 3-pyrazolone was purified by recrystalli-
zation from aleohol (37).

Equations showing ths reactions involved:

[

co
+ CgHg NH-KHCOCH + PCly —>
cHe 5 3 1
COJC5Hg
Acetoacetlic Lcetyl phenyl Phosphorus
ester hydrazide trichloride
c NH CgH-N-H -C
6 6 . | 655
H OCHB > : -C:H3 ( -H._)_:j_)_, H} -GBB
o= dy o CH o= H
Fhenyl hydragide of Enol form l1-phenyl-S5-methyl-

acetoacatic ester pyrazolone-3
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According to Michaelis, the 5- as well as the 3- pyrazolone
is rroduced by thls method, but the latter is much more abundurnt.
In the reebtion with acylated bhy#razines, the reactivity is much
less than in the reaction of the hydrazines with ketonic oxygen.

Kunorr and Duden prepored 1,5-diphenyled-pryrazolone by the
condensation of rhenvlhydrszine vith cimnnaivl acid (28).

Bigciiler ctteined = derivative of 1,5-diphenvli-3-pyrazolone
by the sction of dlazonium chloride on prenyl acetoacetic ester.
Other sutsituted acetoacetic esters can be enplcyed (18).

i4icheselis end Eehrens prepsred the ortho end (=zra tolyl
methyl-Z-pyrazolons by condensinz the oorrespondin:; acetyl tol-
yl hydrszine with ecetocacetic ester and phosrhorus trichloride (G )

Euston end Ericham obtained p-xylyl-~S-methyl-Z-ryrazolone
ty the condensation of para-xylyl ecetyl hydrzzide with aceto-
acetic ester «nd phosphorus trichloride (24).

Stolz obtained l-phenyl-pyrazolonse-2 by heatin; the ethyl
ester of B-chlorolesctic acid with phenyl hydrazine (29)

Fichter, Enzensuer, and Uellenterg prepared l-thenylere-
methyl=3=-pyrszolore by heatinz the ethyl ecter offg-bromo-
methacrvlic acid with phenvl hydérazine (40).

vichaelis and Drevs condensed A-nethyl escetoscotic ester
vith @-acetyl thenyl hydrazine and phosphorus trichloride to
ottzin l-phenyle4,5-dimethyl~-G-pyrazolone, They also prepared
l-iheryl-S-netryled~ethyl-C-pyrazolone by uslng A-cthyl aceto-

acetic ester (41).
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V. DBenzoyl Lsters of the Pyrazolones

Nef prepared the benzoyl ester of l-phznyi-3-methyl-S-pyra-
golone by the Schotten-Bauman reaction, shzking the pyraszolone
in alkall solution with 2n excess of berzoyl chloride, The
ester was purified by recrystallization from alcohol (42).

s e
£=0 +  OgHgCOC1—> CgHgC

| L
CH CHBC H

CB}G
l-Phenyl-3-methyl-~ 1-Phenyl-2-bengzoyl-
S-pyrasolone 3-methyl-5-pyrasolone

Nef assumed that the pyrasolone reacts in the imine form
and that the bensoyl residue attaches to the nitrogen to give
& bensanide derivative.

Nef assumed that the addition of bensoyl chloride to anti-
pyrine takeas place in a different sense than the addition of
alkyl 1odides to antipyrine.

-c c1” §-Cghg
6% azg\ )

CHy =0+ 6gB C0CL —> CgHg =0
CH)&%CH 033' —CH

On the other hand, Knorr believed that the addition of
bengoyl chloride and alkyl 1odides takes place in the same

sense (21).
C6fs 1 X e
ciiy 0 +  CHsl—> cH ~0CHs
cris a Ciy H
§-CgHy B-OgHg
CH3 o +  6,HCOC1I——>CH v\ 006-Cghg
iy b ca’u——Dn
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Eo eonclusion has been reached as to wvhether the bensoyl
residue is attached to the nitrogen or the oxygen atom, but
Knorr's explanation is gensrally accepted.

Michaelis prepared the l-phenyl-5-methyl-3-bensoyl-3-pyra
solone by the Schotten-Bauman reaction {(37).

Michaells also prepared the benszoyl esters of ortho and
para l-tolyl-3-methyl-S-pyrasolons by the same method (38).

Huston and 3ell prepared the benzoyl esters of p-xylyl-
5-methyl-3-pyrazolone and p-xylyl-3-sethyl-S-pyrazolone by
shaking the pyrazolones with bensoyl chloride in pyridine
solution (25).
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VI. Methylation of the Pyrazolones - Antipyrine

Antipyrine is the methylatad base which is obtained in the
form of its hydroiodide whsn l-phenyl-3-methyl-5-pyrazolone is
beated to 100° C. 1n a olosed tube with methyl lodide and methyl
aleohol. The antipyrine 1s liberated by treating the hydrolo-
dide with sodiua hydroxide.

Knorr prepared antipyrins by this -oth94 as erystals which
after recrystallisation melted at 113° ., .(29,43).

~CeHe " N-Cglig
=0 | + GHBI -+ 03308—————*’ GHB =0
cns- H 033 H
Phenyl methyl pyrasolons Hydoriodide of eof the
pyrazolone
I N-Cels NG
OHB 00 + NaOH > cH C—0
s b
CHy CH CHB C
Antipyrine
(Knorr)

Knorr established the structure for antipyrine to be that
shown by the formula above (1,32).

Antipyrine 1s a strong acidic base which 1s precipitated
by slkall and forms salts with acids. It has a stable mole-
sular structure and ean dbe boiled in vacuua without rearrange-
msent. It decomposes, however, when distilled at atmospherie
pressure., Antipyrine is very soludble in water, alcohol, ghloro-
fora, and hot toluene and is 4ifficultly iolubl. in othi;Jiad
ligroin, i

Enorr also prepered antipyrine by the methylation of 1-

phenyl-3-methyl-S5-ethoxy-pyrazolons. The methylated product






wes treated with sulfurous aclid, and thenthe eolution wag
supersaturated with sodium hydroxide. The antipyrine was ex-
tracted with ether and recrystallised (5).

Knorr obtained the ortho and para tolyl antipyrines by
heating the eorresponding pyrazolone with methyl 1iodide and
methyl alcohol at 100° C. (29).

Klauber prepared the meta-xylyl antipyrine (30).

Michaslis propared the 3-antipyrine by methylatiag the
l-phenyl-S-pathyl-3-pyrazolone with methyl lodide and aethyl
aleohol, Fe also prepared the ortho and para 3-tolyl antippy-
rines by wmethylating the corresponding 3-pyrazolemes with methyl
1odide and methyl aleohol, The hydrolodides were dissolved in
water and the antipyrines liberated by treataent with sodium
hydroxide. The product was extracted with chlorofora, dried
over CaCOs, and purified by reorystallization from ligroin (38).

Stolz methylated l-phenyl-A-methyl-5-pyrazolone by prolong-
ed heating with methyl 1oéide and methyl alcohol (28),

Michaelis Qnd Drews prepared l-phonylp-z,s-diuthyl-&-quthy;— .
S-pyragolone by heating the 3-pyrazolone with methyl lodl;h (42).

Knorr methylated l—phonyl-B.hodiuthy!l-s-pyrtzolom to ¢b-
tain 2,3,A-trimethyl-l-phenyl-5-pyrasolons (A-methyl antipyrine)
(335,34). He also prepared A-ethyl antipyrine by methylation of
the corresponding pyrasolons (32).

Eamerling and Kristeller prepared l-phenyl-2,4-dimethyl-
J-ethyl-5-pyrasolons by heating the pyrasolone in a closed tube
with methyl 10dide and methyl adcohol at 110° C. The methylat-
o4 product was obtained as erystals with a melting point of J7-
38° C. and having a boiling point at 18 mam, of 208-210°C. The
produet was soluble in alcohol, ether, chloroform, and bensene
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and
was difficultly soluple in water (35)
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EXFERILENTAL FART
I. Preraration of Ethyl-dA-Propionyl Prorionate

The ethyl rroplonyl proriornate was prepered by boiling
ethyl propionate with strong sodium ethoxide using the procedure
of McElvain (44).

The reaction can bec shovn by the following ecuations:

EtQOra
0 - ONa
CHa-CHaC/ ~ ) / -
3~CHg \ CBS-CHafGQL- + Et0
Ot OEt
Ethyl Propionate
Ora Clx 0
N4
CHz-Cﬂg-Q;:- -+ //c-c OEt >
OEt H (ﬁ) > (Et07)
Ol'a Tﬂs 0 O'a CE3 O
) V4 (Et0™) \ 0Py
CEz-Ckiz- C-—-?-—-C\ ( > CHz-CHo=C—C —C
~C s 30H
OEt H OEt PR 0R) OEt
Oa CH3 O 0 Cii3 O
L { /) 7 A ool s
CHz-Clig-C—C _> CH3—CH2-C———C-—4R
OEt OEt

Ethyl JA-propionyl propionate

The ethyl rrorlonate used vas first distilled tzking only
the frection coming over et 96.5-98,500. et 735 m. To remove
any alcochol remaining, the ester vas treated with 2% by weight
of PpO5 and allowed to stand for twenty-four hours. It was again
fractionated, distilling from over P.05. BE.T.» 97.5-88.5 2
725 mm. rav=l.%e11.



-24-

The sodium ethoxide was rrepared alcohol free and as free
as possible of sodium hydroxide., The ethoxide was rrepared in
the reaction flask, a three-neck tvo-liter flask eguipped with a
droprping funnel with CaClp tube and a mercury-seal stirrer.

In the flask was placed 5.0 ml. of xylene which had been
dried several days over sodium. To this was added 47 gns.

(2 moles) of roughecut clean sodium. The flask was then heated
until the sodium had melted, and allowed to cool. The suspension
was stirred vigorously until the sodium had solidified in parti-
cles the size of fine 'buck-shct'.. The xylene was decanted off,
and the sodium wsshed several times with absolute €ther to re-
move the xylere, The sodium wss then covered with 500 gms. of
anhvdrous ether,

In the drorping funnel was placed 96 ml. (2 moles) of ab=-
solute alcohol diluted with 200nl. of dry ethyl ether. The flask
vas equipped with a packed column with distillins head. The
contents of the dropping funnel was added dropwise to the con-
tents of the flask with vigorous stirring and the mixture re-
fluxed until all the sodium had disappeared, The heat of the
reaction was sufficient to distill off most of the etker. The
remaining solvent wvas distilled off.

To the sodium ethoxide iIn the flask ¥umz2 added 612 gus.

(6 moles of ethyl prorionate. vhen the reaction had subsided,
the flask wss heated, end the mixture was refluxed with stirring
for one hour. The alcohol formed vias then distilled off con-
tinuously throu-h the column. ¥v¥hen 200 ml. had been collected,
an additional 408 gns. (4 :1oles) of pure ester was added, and
another 200 ml. of alcohol (with some ester) wos distilled off.
A final 202 gms. of ester was then added, and the distillation

continued until the mixture in the flask teccnie guite viscous.
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The temperature of the reaction mlxture vas allowved to reach
atout 150°C. It wes found thsat the last rorti-ns of ethyl iro-
plonate distilled off vere free of slcohol as indicated by the
refractive index.

To the residue in the flask,ilso gns. of glacial acetlc
acid in 3C0 ml, of vster vas added with oégling and stirring,.
The ester was sepzreted and the agueous léyed extracted vith
three 100 ml, portions of ether., The ester was frzctiorated by
vacuun distillztion using a vigreaux coluan, B.P, £8-900C. at
12 mu. n0=1.4228. 7Yield: 250 gus. (80%)

The modification of McElvefin's technigue by usinz a pecked
colunn to continunously renove the slecohol as eliminated permitted
the condensation to te carried out using helf of the guertity of
ethyl propionate rrescribed by YcElvain. The tine required is
about half thet otherwise needed., These advantszes were gained

without any decress: in the yield.
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I1. Freparation of 0-Tolvl Fydrazine

Hnuston and Brisham found thot there was less decomposition
and foraation of tar when ethyl nitrite was used for diazoti-
zetion instead of sodium nitrite. The method used wes similar
to that used for the rreparztion of cymyl hydrazine by Demon-
breun snd Xremner (45).

Ethyl nitrite was prepared usins Felihaus! method (46).

500 g£m3e of sodium pitrite and 2.0 sm3. of alechol were
rlaced in a 5-1 flask equirped with & dropring funnel end & con-
denser for dovnward distillation. A solution of 400 gius, of
concentrated sulfariec acid, 3000 ml, of water, and 200 gus. of
alcohol wes drcopped slowly into the nitrite mixture. The ethyl
nitrite produced was collected in en ice-cooled receiving flask,
B.P. = 17°C. Yield: 85-90%.

The orthotolyl hydrazine vag rrepared by diezotizing o-tol-
uidine with hydrochloric acid snd ethyl nitrite with subsegnent

reduction using stannous chloride.

7 NH, RH,* HC1
l + Hl——
N CH3 CH}

0-ToiGid1lne o-Toluidlnse hydrochloride
NHyeHOL
4+ C 2HSONO + HC1 —
Cily
N KC1 HHENHa*HC1
+ 2H, (3mCl, <+ HCLL
CH 2 > H
3 3
o-Toluldine diazonium chloride o-Tolyl hydragine hydro-

chloride
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To 107 gms. (1 mole) of O-toluidine was added 1300 ml, of
consentrated hydrochlorie acid, and the mixture was placed in an
alcobol bath and cooled to -40° C. Ninety grams of ethyl nitrite
in 100 ml, of alcohol was ecooled with dry 1ce and then added to
the solution of o-toluidine hydrochloride as rapidly as posesible
without the temperature rising above -10° C. The rapid additilon
of ethyl nitrite reduces the tendency for the formation of the
amino-azo corpound, A mechanical stirrer eliminated local over-
heating.

A solution of 450 gaus. of stennoue chloride in 500 ml. of
ooncentrated hydrochloric acid was cooled and added slowly to
the dlagoniua chloride so as to keep the temperature bolon‘:so
C. The hydrazine hydrochloride was obtained as light yolloiq;ry-
stals. These were filtered off, dried, and decoaposed with caus-
tic potash (300 gms. per 300 ml.). The liberatéd free base was
extracted with ethers and dried over anhydrous sodiua sulfate,

The ether was distilled off, and the hydrasine purified by frac-
tional distillation colleeting the fraction 110-125° C. at S ma.
The yield was 84 gms. (69%).

0-tolyl hydrazine has a melting point of 61—62P C. and a
boiling point range of 95-115° C. at 3 mu. pressure. It orys-
tallizes on condensing as white needles in rosettes which turn
yellow rapidly. The hydrasine 1s unstable and slowly decomposes
on exposure to light and air. It ean be stored for some time as
the hydrochloride,

By carrying out the diazotirzation with sodium nitrite in
agqueocus alcohol and adding it to the reaction mixture to keep
the teamperature down to -20° C., 1t was possible to odbtain the
o-tolyl hydrazine in good yleld (55-60%).



-28-
JI1. PFreperation of l-Phenyl=3=-Ethyl-4-fethyl-5-Pyrszolorne

The pyrazolone wes prepered in the manner described by Fnu-
merling end Kristeller, condensing phenyl hré@razine with ethyl-
d-rropionyl rrorionate,

The reaction is showvn by the folloving equations:

-CeH
C:Hs H
0\?:0 , .5082115
C GH NI + %c—qag (R, S
Colg

CoHsg 3 i3
Phenyl hydrezine Ethyl -propionyl Ester Phenylhydrcazone
propionate

Cstls

(-CH50H) 0

——QC-H

Colig Hy

l1-Phenyl-3-ethyl-4-methyl-
S-pyrazolone

To 22 ¢gms, of rheunyvl hydrazine ves added 3% gns. ofethyl
rrorionyl proplonate. The reaction is exothermle, the temrera-
ture risin; to £7°C. The reaction mixture was heated on the steai
bsth in &en open flask for fifteen minutes. vYvater srlits off
readily, and it 1s sdvisable to sllow 1t to escspe. The mixture
vas then heated gradielly to 140°C. with the eliminetion of
galeconhol. It wes found zdvizatle to use en eir condenser to let
the alcochol 01t of the reaction flask =znd yvet return the react-
ants., Eemovsl of the alcohol seemns to increase the yield con-
siderably end ellows the temperature of the resction mixture to
rise more raridly, EKEesting was cortinued until a socmple of the
oilv mixture becarne solid on coolir:. This rejuired orlv ebout

LiFteen minitca or trertv minites. Tre viscous mass ves gronnd
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wvith ether vhersby it solidified to & vwrite erystalline rass.
There first crvstals cbteines from the reaction mixture vere
snrll rhomboids vwith a melting poinmt of 110-112CCs These were
vashed with &8 small smount of ether and allowed to dry.

Yield: 37.4 gns., (91.7%)

A number of condensations vwere carried out to determine the
effect of temperature on yield, end the optlum temperature was
found to lie between 100°C and 140°C.

Condensations vere made varving the rproportions of the re-
actants.e VYith a ratio of ester to hydrazine of 2:1, the yleld
is decrcased to about 804 Moreover, with an excess of hydrazine
there ia a great incre=sse in darkecolored oily decomrosition pro-
ducts vhich make the purification of the ryraszolone¢ mich more
difficulte

The pyrazolone wes purified by recrystallizetion from di-
lute alcohol, arnd an interestingz rhenomenon was okserved. The
entire yield on first crvstallizing out of the reaction mixture
vas rhonboid crystsls, vhich on repeated recrystallizations cheng-
ed to the moncelinle form. The proportion of moroclinic eryse
tals constently lncreased until finally the entire product hsd
thet crystal form. ' The melting point of these vwhite needles
was 112-113°C,

Takinz a mixed melting point vith the two crystalline forms,
the melting point was depressed to 100-104°C« The possibility
thet the tvwo vere isomerle foras of the pyrazolone wes conside
ered, elso the possibility of gdsorbed impurities, It wus also
a possibilityvthat the monoclinic erystals vere a hydrated crystsl
It vzs found howevery that the chsnze in foram occured even with
recrystallizetion .from absclute alecohol. The same phenomenon

waa obgserved using acetone as the solvent.
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Foth crystal forms of the pvrazclone were analyzed for the el-

ements with the following results:

6121{147320 - rhonboid

carbon hvdro:en ritroren

Thecreticel TI.28 003 T2.ES

Found 71.41 7.08 14,03
CyoHy4¥o0 - monoclinie

carbon bydrogen ritrocen

Theoretical 71.28 Gev0 13..6

Found 71.05 6.95 13.97

3Benzovl esters were rrepared from the tvo crystalline
foris, 2nd toth were found to give one benzoyl derivative nelt-
inz =t 70~71°C. A mixed neltinz roint using the benzoates jre-
pared from the tvo forms showed no depression. It appears pose
sible th t the forms may bs isoners, or 1t mey be they ere simily
polymofphic forms of the ssme compound. Yeither possibility hes
been confirmed or discredited.

The pyrazolone was found to be solutle in toth alkall ard
mineral scids. Tt 18 soluble in alcohol, scetone, and chlor-

oform, end is difficultly soluble in ether and vater,
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IV. Preperetion of 1-0-Tolyl-3-fthyl-4-}iethvl-5-Pyrazolone

Trhe o-tolyl-3e-ethvl-d4-methyl-5=pyrazolone was prepered by
the sate method used by Emnmerling and Kristeller, condensing
o-tclyl Lkydrazine with ethyl-\ -propionyl propionate. The eg-

uatiors btelow show the reactions in the formetion of the ryre-

zolone: //
: - 0 ¢=0 (-FOH) + H
° CoF58-C~CH s/ [CEs
i =0
CH5C — §-CH3
o-Tolyl Ethyl A-propionyl o-Tolyl hydrazone of
hydrazine propionate the ester
3 3
-:’zﬁs (’0255031), "
CoEs ~CE; Colls ~Cliy
H
l-o-Tolyl-3-6thyl~-

4-methyl-5=pyrazolone

Twenty-four grams (0.2 mole) of O-tolyl hydrazine ves ad-
ded to 22 gn@. (0.2 mole) of the ester. The recction niixture
srlititins off vater is exothermice, the temjerature cf the re-
ecticn mixture geinz to 94°C. where the mixture starts to boll.
The reaction was carrled out on s stesnm bath for thirty min-

utes and then hezted to 15000. over a thirty minute p:zriod.

The mixture was cocled somevhat, snd the viseous mass was ground

with ether end pyrazolone solidified to a vhite ervstalline nas-.






Here, s with the rhenyl=3-ethyl-4-mcthyl-5-pyrazolone, the first

crystals vere rhombolds, Their meltiny point was 148-149°C.
The yield vas 35.¢ gus. (63.1%)

On recrystallizinz from dilute alcohol a nunber of times,
the pyrazolone was gradually converted to monoclinic crystals,
meltinz point st 155-156°C. The mixed melting point of the
tvo forms vas 130-134°C.

Crindinz the resinous msss of the reaction mixture with
aoctone and letting it stand also gave rise to rhomboids vhich
after repeated recrystallizztions vere chansed into vhite reed-
les melting et 155-156°C.

The ryrzzolone vas analyzed for the elements with the fol-
lovinz results:

CyH) gl'p0

B8srbon hydrogen nitrogen

Theoreticsal 72¢3 7.41 12.¢86
Follnd 73.1 7025 13'11

Many attenpts were made to ;repere the benzoyl ester cof
the pyr-zolone vwith toth of the tvo crystal forms, but vithout
success, DBoth the regsulsr Schotten-Boixaan and the modifieztion
usinz pyrildine were used without bein:; eble to isolate the ben-
zoyl derivative,.

The pyr=zolone is soluble in eleohol, chloroform, end tol=-
uere. It is difficultly soluble in ether, ligroinm, arnd pet-

rolenn ether,
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V. Préparatian of l-Fhenyl-4-}lethyl-5-ithyl=-3-Pyrazolone

Tre l-phenvl4-methyl-5-ethyl~3-pyrazolone wzs prepared
according to the method given by Michaelis (37). Acetyl rhenvl-
hydrazide ves condensed with ethyl-dA-propion}f propionate,

The recetions involved in the condensation are sliovn in

the eguations:

AY

H 6.-Fs
CE-E-—N - ° + HO- g————c + PCl: <1101
& e o Al

OEt

Acetyl Phenvlhvdrazine Enol of Ethyld-Fropionyl Propionste

-C5H5 n-c6q5

°"38° -C2fs5 -C,Hs

+rc12(00238 )
+  PCly + CHxc!
o ~CHy \:1

Aoﬂ.yl ph.nyl hydrazone of 1-Phenyl-4-methyl-5-ethyl-
sthyl proplonyl propionate 3~pyragolone

The acetyl phenylhydrazide was [repared in the following
vay:

To 44 gis. (0.4 mole) of rhemlhvdrazine 30 gnis. ( 0.5 mcle)
of glecial ecetic scid were sdded, end the mixture was refluxed
for six hburs. The reaction mixture vus poured into water, and
the entire mass vas eveporated to dry ess on the stcem beth. The
brovn crystalline mass was déried on a porous rplate, washed with
ether and a2gein dried on a porous plate., The product was recrve
stallized from hot water, and vhen pure, had a melting ;oint
of 1£9-130°C. The yield ves 29.4 ¢ms. or 495 of the theoreticzl.

The acetyl phenylhvdrazide erystallizes in lzrze cclorlecs
leaves, It 1s insoluble in 2lcohol, ether, end petrocleun ether,
erd is soluble in hot vater.

The reaction is shovm by the follovinz eguatiomn:



H
s}* N
“WH, <+ CH3C00H —> \g-cocﬂ3

Acetyl phenyl hydragzide
' (Hydracetin)

The J-pyrazclone vna rre;sred btr pliucing 20 ise (Je2 nole)
of ethvl-d~rroplonyl propionnte in & flusgk vith 2 reflux cone
denser., Throiush the reflux condenser J4 Ju1se (lecd wmole) of
rhoerhoras trichloride vere sdded slovly. 7The flac<k vwes Lerte,
and the nixtare reflaxed until no acre 121 v 8 evolved., The
resction nixture ves poarced with stirrin: into e 10, solution
of hydfochloric seid, 'ire sclation vas filtered gnd then rei-
tralired vith amonie hudroxlde j;recipititing tre J=jvrazolone,
The pyr:zolore v23 filtered off ~nd v- s puarified by recrvet:le
11z-tion from 4'lute elechol, Tre rroduct e¢.me dovn <8 small
ereca cclorad erystels meltir =t €7-065Ce The yield ves 15
£13e (357) The feprrnzolone is sclutle in ether :nl neurly ine
sclutle in voter cnd ;etrolein etrer,

A ritrozen deleraipnz=tion w:s run on the J-pyr.colone. “he

results ottained veseo:

Ci:If17 090 ritrec-en
T-eoreticsl 1o.C
14.1

TFonnd
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VI . rreperastion of the Eerzoyl Ister cf l-rherylei-Dthyl-4-

Cifethyl-b-Pyrezolone.

‘ ~he benzo-l ester of the :yrazolone vas prepsrsd by & nmethe
od siallsr to th:t used by lichaelis (3€).

Ainixfure of 5 g u1s of pyr:zolone, 10 gus. of pyri.dine,
end S5 mi5. of bernzovl chloride ves sheken toiether in a stoppir-
el 50 mle erlernyer flask cnd alloved to stxnd for tiraurnty-four
rours,

The eontents vere poured ‘nto vetoer end veshed vell vith
veter, then with d1lute salfurie scld, (&) then vith a dilute
solution of sodiun curbonste (&), end f£in:llv vsched szain vwith
vatzsre The rroduct wos purificd tr recrvstolliz-ticon froa €@l-
lute nlcohol and czne dovn &3 fine vhite needles melﬁ‘ng et

75=71%C. Yield: 4 ms. (527)

-C
—C6H5 6“5
Pzridinﬂ
H +  CgHgCOCL €0CgHg
CoHs -CH, Coflg -Chy

The fornulz shovn is ir sccerd vith Knorr's formuls for
the tenzoyl esters in vhich the benzoyl restidue is attached to
the ¢ rnryl groag.

The lerreryled=ecthvled-nettyl-L=tenzoyl=t-pyrezolone is
solutle in elechol, chlorofora, end in hot :soline &nd Lot
lingroing slishtly scluble in czrion tetroctloride arnd insol-
uble iy wetcr ard retroleun ether,

A nitrozen eleterainstion wisg rin on the benzovl ester:

Creiy et 0o

nitro-en
Trenretiecal ved ..

Found €a9C
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The 3,5-dinitro benzoyl ester of the pyrazolone vas rre-
rared by condensing 3,5-dinitro benzcyl chloride vwith l-rhenyl
3=-ethyle4-methyl-5~-prrszolone in pyridine solution. The pro-
duct was hardled as desceribed sbove srd was purified by recry-
stellization from dilute zlcohol. The I,5-dinitro-berzoate

came dovwn as cresm-colorcd needles meltinz at 91-0:°¢.
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VIII. Methylation of l-0-Tolyl-3-ethyl-A-methyl-5-pyrazonone

The pyrarolone was methylated using the method employed
by Knorr in the preparation of tolyl antipyrine, (29).

Ten greme of the pyratolone were heated in a sesled Carius
tube with 10 gms., of methyl 1odide and 10 gms. of methyl aleo-
hol for six hours at 110° C. The methyl alcohol was dlstilled
off under reduced pressure and the hydroiodide dissolved in
water., The cmethylated product was liberated by the addition
of sodium hydroxide (37 cms. per 100 ml. of aqueous solution).

The product was extrected either with chloroform or with
ether and dried over anhydrous caloiua oxide, The product was
purified ty dissolving in hot gagoline and letting stand in
the ice chest. The produoct came down as a viscous oll whieh
ean be crystallized in the ice chest but which liquifies at
room texperature, The same 0ily product was obtained from
three methylations which were run,

Attempte to obtain a erystalline product using a nua-
ber of different solvents (water, ligroin, gasoline and
chloroform, and gasoline and alcohol) were unsuccessful. The

product 1s evidently an oll.
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VIII, Suamary

A study was made of the condensation of the phenyl and
o-tolyl hydraxzines with ethyl-d-propionyl propionate to give
the l-aryl-3-ethyl-4-methyl-S5-pyrasolones.

The l-phenyl-3-ethyl-A-methyl-pyragolone was prepared
and was found to come down as rhomboid erystals melting at
110-112° ¢. The rbomboids on repeated recrystallisations
wore changed to monoclinic orystals with a melting point of
112-113° 0. (Yiela 92%).

The l-0-tolyl-3-ethyl-4-methyl-S5-pyrasolone was prepared
and it too case down at first as rhomboid eorystals, M.P. 148-
1A9° C. After reorystallisgation these were changed into momo-
clinic crystals melting at 155-156° C. (Yield 83%).

In both of the above cases a aixed melting point of the
two erystal forms was found to show a depression of about 10°C,

Acetyl phenyl hydraszide {hydracetin) was condensed with
ethyl-de-propionyl propionate to give l-phenyl-4-wethyi-5-ethyl-
3-pyrazolone which caxze down as fine cream-colored orystals
with a melting point 97-9B° C. (Ytela 35%).

The benzoyl ester of l-pnenyl-3-ethyl-4-metnyl-5-pyraszo-
lone was prepared as was obtained as fine white needles melt-
ing at 70-71° C. (Yield 53%). The dinitro- (3,5-) benzoate
was also prepared., The erystals came down as cream-colored
needles with a melting polnt of 91-92° C.

Attenmpts to prepars the benzoyl ester of l-o-tolyl-3-ethyl-
A-mpethyl-5-pyrazolone were unsuccecsful,

The o-tolyl-3-ethyl-A-methyl-S5-pyraszolone was methylated
and the product came down as a viscous oll, Attampts to odbtain



the methylated product in a erystalline form at room tempera-
ture were unsuceessful. The l-o0-tolyl-2,4-dimethyl-3-ethyl-

5-pyrazolone is apparently an oil at ordinary temperatures.
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