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i

In order to find new analgesics and anti-inflammatories, 1- and 2—pyrimidiny1 -3-
methylpyrazolin-5-one derivatives (III and VII) were synthesized from hydrazmopyn—
midines (I) and ethyl acetoacetate or ketene dimer, and then methylated to afford 1-
and 2-pyrimidinyl-3-methyl-5-methoxypyrazoles (IV "and VIII), 1-pyrimidinyl- -2,3-di-
methylpyrazolin-5-ones (V), and 2-pyrimidinyl-1,3-dimethylpyrazolin-5-ones (IX) Phys1—
cal properties of these derivatives were also described. ‘

Since the first pyrazolinone was developed by Knorr in 1883, many papers have been
published on phenylpyrazolin-5-one analgesics. There have been several reports® on the
synthetic and. pharmacological studies on 1- or 2-heterocyclyl-pyrazolin-5-one derlva-
tives.

; The present authors have now synthesized 1- and 2-pynmldmyl—8—methy1pyrazohn -5-
one derivatives and their O- and N-methylated derivatives of the pyrazolinone moiety in-the
course of our search for new analgesics and anti-inflammatories, and the relationship between
chemical structure and pharmacological activity ‘of these compounds.was studied. The ‘pre-
sent paper is concerned with the synthetlc stud1es on 1- and 2- pyr1m1d1ny1 3- methylpyrazohn—
5-one der1vat1Ves ' :

Syntheses of 1- Pynmldmyl—?,-methylpyrazohn—5—one Derlvatlves

- The syntheses of 1-pyrimidinylpyrazole derivatives were carried out in a manner similar
to' that described by Knorr.» 1-Pyrimidinyl-3-methylpyrazolin-5-ones (I1I) were synthesized
by the cyclization of ethyl 8-(pyrimidinylhydrazono)butyrates (II) with alkali, whlch were
obtained from hydrazinopyrimidines (I) and ethyl acetoacetate.

Then, IIT were methylated with dimethyl sulfate and sodium methoxide in dime’thyl—
formamide or with an ether solution of diazomethane to afford a mixture of 1-pyrimidinyl-
3-methyl-5-methoxypyrazoles (IV) and 1-pyrimidinyl-2,3-dimethyl-3-pyrazolin-5-ones (V)"
which were separated by chromatography on alumina or by extraction. Melting points and
yields of III, IV, and V obtained here are shown in Tables I, II, and III, respectively.

1) Thls work was presented at the 88th Annual Meeting of the Pharmaceutical Society of Japan, Tokyo,
April 1968.
2) In this series, nomenclature and numbering system are adopted as follows:
CHz—7
B*l\lN» J=0. . A=pyrimidinyl groups, B=ﬂ 1 -pyrimidiriyl-3- methylpyrazolxn -5-ones
! ‘ A=H, B=pyrimidinyl groups: 2- pyr1mxd1ny1—3 methylp/yrazohn-S ones

- A

) Location: Minamifunabori-cho, Edogawa—Fku, Tokyo. ,

‘4) a) A.Vystréil and J. Vidlicka, Chem. Listy, 45, 407 (1951) b) R ‘Giuliano andG Leonardi, Farmaco.
(Pavia) Ed. Sci., 12, 394 (1957); ¢) H. Beyer and D. Stehwien, Avch., Pharm., 286, 13 (1953); d) H.
Bredereck, A. Briuninger, D. Hayer and H. Vollmann, Ckem. Ber., 92, 2937 (1959) -¢) A. Ebnéther,
E. Jucker and A. Lindermann, Helv. Chim. Acta, 42, 1201 (1959); f) J. Bichi, P. Fabiani, H.V,
Frey, A. Hofstetter and A. Schorno, Helv. Chim. Acta, 49, 272 (1966).
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CH;~-C—CHs _ -

” base ST (cHapsOs (O T
‘ ey _ >
N\ COOEE HY (&0 ‘ \N/“OCHS
R I R O R ¥
~ CHiCOCHiCO:Et Tbase CH-—
CH-N C=0
R-NHNH: CHy- C-CHy-CONHNH-R i N7
,, I . N~NH—R xR v
e N RNHNE, - '_m
ketene dimer \ R-NHNH: / lconc HCl1 Céis l\II
?Ha“(ll:—‘“*‘Hz base  CH] (CH):SO0: | A7 OCHs
e e . g . ST S
0 =0 R-N S0 VI
NHNH H CHs
R VU I R-N €=0
CoNERDN . HO®e) N
CHs-C=CH
N ]
R=— 3 NH €=0
N R, R’ NH X: R=H
Ry Ra=H, CHs or OCHs ,._EH M: R'=CH
Chart 1

Syntheses of 2—Pyrimidinyl—3-methylpyrazolin-5-one Derivatives

Lecher, ¢t al.9 have reported that N2-phenyl- (phenylhydrazono)butyrohydra21de (XIII)
is obtained from phenylhydrazme ‘and ketene dimer, and that XIII givés 2-phenyl-3-methyl-
pyrazolin-5-one by treatment with hydrochloric acid, while the reaction of XIII with alkali
gives 1-phenyl-3-methylpyrazolin-5-one.

We found that the reaction of equimolar amount of I and ketene dimer in dioxane solu-
tion gave N’-pyrimidinyl-8-oxo-butyrohydrazides (VI)and that further treatment of equimolar
amount of I and VI gave N2-pyrimidinyl-3- (pynmldmylhydrazono)butyrohydraz1des (X).
This result is of interest in contrast with the fact that the reaction of phenylhydrazine with
ketene dimer always gives only XIII at low temperature and no compound corresponding
to VI is formed under any conditions. The structure.of VI was confirmed by their infrared
absorption spectra in which the C=0 bands of acetyl and amide groups appeared in the 1710
and 1660 cm~ regions, respectively, and by their NMR spectra in DMSO-dg which revealed
two broad signals assigned to the protons of —NH-NH— and a two- proton 51gnal due to
-COCH,CO- at 3.6 ppm.

Reaction of X with alkali afforded III in a good yield, whereas treatment of X with hy-
drochloric acid gave 2-pyrimidinyl-3-methylpyrazolin-5-ones (VII). On the other hand, it
was found that VII is obtained by treatment of VI with aqueous ammonia or aqueous amines
in a good yield. This is an excellent and convenient method for the syntheses of VII. VII
thus obtained were methylated in the manner described above for 1-pyrimidinylpyrazolinone

compounds and resulting products were separated to give 2-pyrimidinyl-3-methyl-5-methoxy-
pyrazoles (VIII) and 2—pyr1m1d1ny1—1 3-dimethyl-3-pyrazolin-5-ones (IX).  Further, treat-
ment of VI with aqueous ammonia and aqueous monomethylamine at room temperature
afforded crystals, whose structures were confirmed by infrared spectra ("NH, band in the

5) L. Knorr, Ckem Bey, 16, 2597 (1883)
6) H.Z. Lecher, RP Parker and R.C. Conn, J. Am. Chem. Soc., 66 1959 (1944).
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Tasre IV, NZ-Pyrimidinyl-3-oxo-butyrohydrazide CH,COCH,CONHNH-R
Analysis (%)
mp Yield IR
R (°C) (%) vE% em-1 Formula Caled. Found
C H N C H N
N_CH,
_I(\Ii 176 (d) 61.7 1658 (vs) C,oH;,0,N, 54.04 6.35 25.21 54.27 6.53 25.49
CH; 1719 (s)
CH,
N—{N 173 (d) 63.0 1666 (vs) C,H,,0,N, 54.04 6.35 25.21 54.16 6.51 25.42
‘<=§CH 1725 (s)
3
N-«CHs ' B !
_<§ 155 (d) 52.0 1658 (vs) C,H;,0,N, 50.40 5.88 23.48 50.64 5.60 23.83
NT\0CH, 1720 (s)
N 179 (d) 70.1 1660 (vs) C,H,,0,N, 50.40 5.88 23.48 50.60 6.10 23.75
OCH, 1710 (s) .
N~ 168 (d) 49.0 1690 (vs) C4H,,O,N, 49.44 5.18 28.88 49.56 5.52 928.57
N 1720 (sh)
CHS_I_———]
TasLe V. 2-Pyrimidinyl-3-methylpyrazolin-5-ones R- 1\{ N /C =0
|
H
Analysis (%)
No. R ({)n}; S(((i;l)d Formula Caled. Found
8] M 'Q.\
C H N C H N
N-..CH,
31 < 242 825  C,H,,0N, 58.81 592 27.44 5863 6.00 27.32
N=-cH,
N— CHs
32 —<I/\I 229 89.0  C,oH,,0,N;-H,050.42 5.92 23.52 5040 5.76 23.34
OCH,
33 —&\N 215 78.3 CH,ON, 54.54 4.58 31.80 54.61 4.55 31.24
34 _&{#Ha 193 84.0 C,H,,0ON, 58.81 592 2744 59.08 6.11 27.22
CH,
N_<CH3 ’
35 N 198  84.2 CoH,0,N, 54.54 549 2544 5440 5.63 25.86
OCH3
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: . CH3_=' .
TasLe VL 2-Pyrimidinyl-3-methyl-5-methoxypyrazoles R—I&' lC—OCHa
N7
Analysis (%)
N R mp Yield :
o. (°C) (%) Formula Calcd. Found
) e N . st N
C H N C H N
N_CH, v
36 —% 75—76 259 C,H,ON, 60.53 6.47 25.67 60.74 6.45 25.35
H,
N CH3 -
37 ¢ 102 4.8 C,H,0,N, 5640 6.02 2391 56.,51 6.18 23.95
OCH;«; ‘
38 &N 94—96 31.0 - C,H,,ON, 56.83 ~5.30 29.46 56.57 5.39 29.22
N_CH;
39 _QN 48—50 53.0 C,H,,ON, 6053 6.47 25.67 60.72 6.61 25.68
CH,
N _\/CH3
40 Q 76—78 52.8 C,H,,O,N, 56.40 6.02 2391 56.48 6.30 24.59
OCH,
CHa-r"—_:‘
TasLe VII. 2-Pyrimidinyl-1 ,3-dimethyl-3-pyrazolin-5-ones R-N C=0
\N’
|
CHs
Analysis (%)
No. R mp  Yield IR led. Found
0 °C) (%) #5% cm-t Formula Calcd oun
Cc H N C H N
N CH,
41 —{N§CH 111—113 39.0 1667 (vs) C,,H,;,ON, 60.53 6.47 25.67 61.09 6.67 25.72
3
N_CHs
42 116—118 13.2 1668 (vs) C,,H,;,O,N, 56.40 6.02 23.91 56.42 5.99 23.53
N=ocCH,
N CHS
43 —Q 141—142 27.0 1662 (m) C,,H,,ON, 60.53 6.47 25.67 60.83 6.43 25.60
CH, 1683 (vs)
N CH,;
44 QN 122124 18.9 1643 (vs) C,H,,O,N, 56.40 6.02 23.91 56.51 5.98 24.25
OCH, -
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Tasre VIII. NZ%-Pyrimidinyl-3-aminocrotonohydrazides (XI) and CH,;-C=CH CONHNH-R
N2-Pyrimidinyl-3-methylamifiocrotonohydrazides (XII) ' HN VR" e

Analysis (%)

o Ump Yid IR o
R R C) (%)  #5% cm-t Fg}imula_ . Calcd.’, . Found
) : C H N C H N
N CH3 ) [

—~ .o H_ . .194(d) .. 84 .. 1620 = C,H;;ON;  54.40 6.84 31.60 54.44° 6.97 1 31.47
N= C}Q i pT N g 1650(ﬁn e T . ) . .
N CHy . S L AT ;o S ' C :

=< H 162 (d) 91 1620 (sh) C,H,;ON; .54.40 6.84 31.60 54.53 7.02 31.63

CHj, 1655 (sh) ' |

—/(;§ CUHT 174(d) 87 1625 (sh) CyoHpO,N; 50.706.37 2951 50.37 6.37 20.88

N=ocH, 1650 (sh)
N_«/C}L ! - S
—CN U HL 137(d) 095 1628 - CyHO,N; - 50.70. 6.37 29.51 5114, 6.21 29.84
OCH, 1650 (sh) .

N o
— N H 173(d) 89 1631 (sh) C.H,,ON; 49.73 574 36.25 50.01 5.93 36.23
R S SEAN PR 71654 (shy - L i A :

K CHY o o .
—(i " CH,. 159(d) 645 1637 CyuH,;;0,N; 52,60 6.77 27.90 52.90 6.85 28.11
N<ch, L 1655 (sh) - -~ - - o T

I CH3"|_;_ mV
*  HN ‘ “ 600}
. '\N/:O ,’_‘,600.
| . ,
CeHs 500
. ’ 400+
I I 1 ! i L CGH5_’N O /, ’
. «l 2@ 3(.,4 l.simlﬁ- . PO, S L el ! ! L ]
sample : 0.5mmole 0.1~KOH "H 1 2 3 4 5wl
in 47.5ml EtOH sample : 0.5mmole in 47.5ml  0.1x HCIO,
I CHs—r———’ glacial AcOH in glacial AcOH
: HN "‘O : .
pH , o , CNNSY
13 R PR DS DT S K . il B mv-
12 NN 600
0 el Lcn
10 =N\ CH: 500
9
8 i Coen o, CHs 400
Co . N St
1 2 3 4 5ml /\N/=O o , | | | 1 .
sample ! 0.5mmole 0.1xKOH A _H 1 2 3 4 5ml
in 47.5ml EtOH N N sample : 0.5mmole in 47.5ml . 0.1x HCIO,
CHs—."\/H—CH;; o glacial. AcOH, \ in glacial AcOH

Fig. 1. Potentiometric Titration for Comparison of 1- and 2-Substd.-pyrazolin-5-ones
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8350—3400 cm~! regions) and NMR spectra (a proton signal of C, at 4.42 ppm:in.DMSOdy)
to be N2pyrimidinyl-3-aminocrotonohydrazides ' (XI) and N2-pyrimidinyl-8-methylamino-
crotonohydrazides (XII). On heating in water, they were converted to the same compound
(VII) Melting points and yields of VI, VII VIII IX X1, and XII obtalned here are shown
in Tables IV—VIII.

~The synthesized compounds were. tested for analgesm, antlpyretlc, and antl-mﬂam-
matory activity. The compound No.. 13 showed the strongest analgesm and anti-inflamma-
tory action. Detalled pharmacolog1ca1 studles will be reported in part IV of this series.

Physical Propertles : .
- The potentlometrlc titration and UV absorption spectra of III and VII were compared
with those of 1-phenyl-8-methylpyrazolin-5-one and 2-phenyl-3-methylpyrazolin-5-one.

12

~3

g

70 %60 280 300mp 240 260 T80 500mp

[\ Do
S g
T T

Tt
R

Molecular extinction coefficient €X10
:-.Mpledulér extinction coefficient X107

o
(3]

.4 '
F 7T e o e S0mp . 240 260 . 280 300  320mp
CHs—l———I' L CHer e CHs-— ST éﬁs:-l——':
I+ gN ¢0 T% pon ¢20 -~ . Ticgn coo - Vi PhNC=0-
NN/ NN/ N7 Sl NN L
CHs T J,I' r'cHa'—l' TR R e
r: HN. C=0 - X'*® R_N €=0 L - Ty
RN N - a CI'Is—‘——~I g | - CHgT“—]
L X * CHs-N (C=0 * 'R-N. C=0"
R H \N/ . : . \N/, L
N__CHs | !
R > R CHs
==
N== \GHj

‘Fig. 2. UV Spectra for Comparison of 1- and 2-Substd. —pyrazol1n—5-ones in MeOH
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These results are shown in Fig. 1 and 2. Previously, Veibel, ¢f al.” reported that 1-phenyl-
pyrazolin-5-one was not only a stronger acid but also a stronger base than 2-phenyl derivative
from the results of the potentiometric titrations. Similar titrations of 1- and 2-pyrimidinyl-
pyrazolin-5-ones were examined, and they obviously exhibited the same tendency as 1- and
2-phenyl analogs, respectively, in acidity and basicity. ‘

‘ , The UV spectra of 1- and 2-pyrimidinyl-
pyrazolin-5-ones in methanol solution provided
a result similar to that of 1- and 2-phenyl
derivatives, the 2-substituted derivatives ab-
sorbing in a longer wavelength than 1-sub-
¥ ocH, L stituted derivatives. In connection with tauto-
N NN — merism of pyrazolinone, the UV spectra of these
CH, compounds will be discussed in detail in part
III of this series.

The gas chromatographic studeis were car-
ried out to determine the purity of O- and N-
K ‘ ‘ methylated derivatives, which were simultane-
5 U 2 P ously produced by methylation of the tauto-
et tine meric compounds. The retention times of the
N-Methylated Compounds both compounds showed a considerable differ-
column: 29 Versamide 900 on Anakrom ABS ence that those of N-methylated compour.lds
glass, 6 mm 6 ft were longer than those of the corresponding
coluion tempt B0 g otor temp.: 310° O-methylated derivatives under conditions des-
arrier gas: Ar 80 ml/min N
cribed in Fig. 3.

Fig. 3. Gas Chromatogram of O- and

Experimental

All melting points are uncorrected. Ultraviolet spectra were measured with a Hitachi Recording Spec-
trophotometer EPS-2U, and infrared spectra were taken on a Hitachi EPI-G2. The JEOLCO Model JNM
4H-100 was used for measurement of NMR spectra, and chemical shift showed in ppm from TMS as standard
signal. Gas chromatographic work were done with a Barber-Colman Model 10. Potentiometric titration
curves were measured with a Metrohm Herisau Potentiograph E-336.

2-Hydrazino-4,6-dimethoxypyrimidine To a solution of 2-chloro-4,6-dimethoxypyrimidine (9 g) in
EtOH (80 ml) were added 809, hydrazine hydrate (6.45g) in EtOH (50 ml) and K,CO; (3.6 g). The
reaction mixture was refluxed with stirring for 3 hr and filtered. The filtrate was evaporated in vacuo to
dryness. The residue was dissolved in 109, HCl, and extracted with benzene to remove a unreacted material,
The aqueous layer was basified (pH=8) with K,CO; aq. solution and extracted with benzene. The extract
was dried over anhyd. Na,SO, and evaporated to dryness. The residue was recrystallized from isopropyl
ether (I.P.E.) to give colorless needles (7.5 g, 85.7%,), mp 101—104°. Awnal. Calcd. for C;H,,O,N,: C, 42.35;
H, 5.92; N, 32.93. Found: C, 42.21; H, 5.96; N, 32.59.

4-Hydrazino-6-methoxypyrimidine To a solution of 4-chloro-6-methoxypyrimidine (83 g) in EtOH
{70 ml), 809, hydrazine hydrate (72 g) and K,CO; (79.5 g) were added at 60—70°. The mixture was refluxed
for 40 min, filtered hot, and the filtrate was allowed to stand for one hour at room temperature. The resul-
tant crystals were collected by filtration, washed with H,O and dried. Recrystallization from EtOH gave
70.5 g (87.5%) of colorless needles, mp 148—149°. Anal. Caled. for C;H;ON,: C, 42.85; H, 5.75; N, 39.98.
Found: C, 42.78; H, 5.82; N, 39.61.

4-Hydrazino-6-methoxy-2-methylpyrimidine A mixture of 4-chloro-6-methoxy-2-methylpyrimidine
{13.7 g), EtOH (50 ml), K,CO4 (12.1 g), and 809% hydrazine hydrate (20 g) was refluxed for 20 min. The
reaction mixture was filtered hot, and the filtrate was allowed to stand for one hour at room. temperature,
The crystalline precipitate was filtered, washed with H,0, and dried. Recrystallization from benzene gave
10 g (79%) of colorless needles, mp 148—149°. Anal. Calcd. for CH,,ON,: C, 46.74; H, 6.54; N, 36.34.
Found: C, 46.58; H, 6.53; N, 36.24.

7) S. Veibel, J. Kjaer and E. Plejl, Acta Chem. Scand., 5, 1283 (1951); S. Veibel, K. Eggersen and S.C. Lin-
holt, ibid., 6, 1066 (1952).
8) H. Vanderhaeghe and M. Claesen, Buil. Soc. Chim. Belg., 68, 30 (1959).
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2-Hydrazino-4-methoxy-6-methylpyrimidine and 4-Hydrazino-2-methoxy-6-methylpyrimidine To a
solution of crude 2-chloro-4-methoxy-6-methylpyrimidine (50 g) in EtOH (100 ml), which was prepared
from 2,4-dichloro-6-methylpyrimidine according to the method of Vandehaeghe, et al.® were added 80%
hydrazine hydrate (64.5 g) in EtOH (200 ml) and K,CO, (43.58). The mixture was refluxed with stirring
for 3 hr, filtered hot, and the filtrate was allowed to stand for one hour at room temperature. The resultant
crystals were collected, washed with a small amount of H,0, and dried. Recrystallization from EtOH gave
35.2 g (72.5%) of 2-hydrazino-4-methoxy-6-methylpyrimidine as colorless needles, mp 113—114° (Lit.*
mp 112.5—114°). From the mother liquor obtained by filtration of pure 2-hydrazino-4-methoxy-6-methyl-
pyrimidine, 4-hydrazino-2-methoxy-68-methylpyrimidine was obtained in a poor yield. mp 154—156°. Anal.
Caled. for CoH,ON,: C, 46.74; H, 6.54; N, 36.34. Found: C, 46.83; H, 6.51; N, 36.50.

1-Pyrimidinyl-3-methylpyrazolin-5-one Derivatives (III) (Table I) A mixture of 2- or 4-hydrazino-
pyrimidine derivative (1 mole), equal volume of MeOH and ethyl acetoacetate (1.1 mole) was refluxed for
9hr. To the mixture was added 3x NaOH (1.1 mole), and the mixture was refluxed for 10—60 min and
evaporated in vacuo to syrup which was dissolved in H,O and neutralized with AcOH. The crystalline
precipitate was filtered, washed with H,0, and dried. The crude product was obtained in 90—979%, yield.
Recrystallization from I.P.E. or benzene gave III as colorless needles. The yield was 65—85%.

Methylation of 1-Pyrimidinyl-3-methylpyrazolin-5-one Derivatives (III) (Tables II and III) Method
A: To a solution of III (0.2 mole) in 3 times volumes of dimethylformamide or MeOH were added a solution
of sodium methoxide (Na, 0.6 gram atom in 250 ml of MeOH), and dimethyl sulfate (0.6 mole) at 35—45°
with stirring. The mixture was refluxed for 4 hr. After removal of the solvent in vacuo, the syrup obtained
was dissolved in H,0 (600 ml), basified with 10% NaOH, and extracted 3 times with 400 ml portions of ben-
zene. The combined extract was dried over anhyd. Na,SO,, and removal of the solvent afforded a yellow
syrup which was distilled. The distillate solidified on standing, and the solid was recrystallized from iso-
propyl ether to give 1-pyrimidinyl-3-methyl-5-methoxypyrazole derivatives (IV) in 40—489%, yield.

Method B: To a solution of III (15 mmole), MeOH (50 ml) and NaOH (32 mmole) was added dropwise
dimethyl sulfate (32 mmole) at 60° with stirring, and the mixture was refluxed for 2.5 hr. After removal
of the solvent, the residue was dissolved in H,O (30 ml), basified with 109%, NaOH, and extracted with ben-
zene (200 ml). The extract was dried over anhyd. Na,SO, and evaporated. The residue was dissolved in
a small amount of benzene, chromatographed on neutral Al,O; (30 8). The column was eluted initially with
cyclohexane and then benzene. The first fraction eluted with cyclohexane afforded 1-pyrimidinyl-3-methyl-
5-methoxypyrazole derivatives (IV)and the second fraction eluted with benzene gave 1-pyrimidinyl-2,3-
dimethyl-3-pyrazolin-5-one derivatives (V).

Method C: To a solution of III (1 g), MeOH (1 ml), and ether (9 ml) was added a large excess of diazo-
methane—ether solution. The mixture was allowed to stand for 3 hr at room temperature. ~After decom-
posing the excess diazomethane with a small amount of AcOH. The ether sclution was evaporated, and
the residue was chromatographed on neutral AL,O; (15 g). Fractions eluted with cyclohexane were recrystal-
lized from isopropyl ether to give IV in yield 456—50%.

CH, CH,——
N— |
Tasee IX. CH,COCH,CONHNH-¢ > — N S0
=
AN
CH3—|\/|—CH3
B Reaction conditions Yield
ases Temp. (°C) Times (%)
NH,0H 90—100 30 min 82.5
CH,NH, 90—100 30 min 73.5
(CH,),NH 25 12 hr 75.5
(CH,),N 25 48 hr 7.0
Aniline 25 48 hr 22.6
Piperidine 25 24 hr 54.0
NaHCO,4 80—90 60 min 63.3
Na,CO, 80—90 60 min 49.0
NaOH 80—90 60 min 55.0
Ca(OH), 80—90 60 min 31.8

9) K. Shirakawa, S. Ban, and M. Yoneda, Yakugaku Zasshi, 73, 598 (1953).
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'N2-Pyrimidinyl-3-oxobutyrohydrazide Derivatives (VI) (Table IV)——A suspension of I (10 mmole)in
dioxane (5 ml) was added dropwise to a solution of ketene dimer (10.5 mmole) in dioxane (5 ml) with vigorous
stirring at 5—10°. © The mixture was heated then at 60-—70° for 5—30 min until a clear solution was obtained,
and the mixture was cooled or concentrated in vacuo rapidly. The precipitated crystals were collected and
recrystallized from EtOH or acetone-EtOH. The yield was 52—709%. _—

General Synthetic Procedure of 2-Pyrimidinyl-3-methylpyrazolin-5-ones (VII) (Tables V and IX)——A
mixture of VI (1 g) and 20% NH,OH (5 ml) was stirred at 90—100° for 30 min and concentrated % vacuo.
The concentrate was acidified with acetic acid and the crystalline precipitate was filtered, washed with H,O,
and dried. © The yield was 78—89%.. The results of a typical example of this reaction under various con-
ditions were shown in" Table IX. ’

N2-(4,6-Dimethyl-2-pyrimidinyl)-3-{1-(4,6-dimethyl-2 -pyrimidinyl)]-hydrazonobutyrohydrazide (X)——To
a stirred solution of ketene dimer (0.1,mole) in dioxane (50 ml), a suspension of 2-hydrazino-4,6-dimethyl-
pyrimidine (0.2 mole) in dioxane (100 ml) was added dropwise at 20—25° and stirred for another 2 hr at the
same temperature. The solvent was evaporated in vacuo, and a small amount of H,0 was added to the con-
centrate. The precipitated crystals were collected and recrystallized from acetone-EtOH rapidly to.give
X as colorless needles, mp 134—135° (decomp.). Auzal. Caled. for Cy6H,,0N+ 1.5H,0: C, 52.02; H 6.82; N, 30.
33. Found: C, 51.88; H, 6.93; N, 30.75. » Lo

Reaction of X with Alkali A mixture of X (2 mmoles), 10% NaOH (2 ml) and EtOH (2 ml) was heated
at 90° for. 30 min and evaporated in vacuo. The residue was dissolved in H,O (10 ml) and extracted. with
CHCI; to remove a liberated 4,6-dimethyl-2-hydrazinopyrimidine. The aqueous layer was acidified. with
AcOH and extracted with CHCl;. The extract was dried over anhyd. Na,SO, and evaporated to give 1-
{4,6-dimethyl-2-pyrimidinyl)-3-methylpyrazolin-5-one, mp 112°. . The yield was 809%. e e

Reaction of X with conc. HCl——X (2 mmoles) was dissolved in conc. HCI (1 ml) and the mixture was
allowed to stand overnight at room temperature. The precipitated crystals were collected by:filtration.
The HCI salt of 2-(4,6-dimethyl-2-pyrimidinyl)-3-methylpyrazolin-5-one thus obtained was dissolved in H,0O
and adjusted to pH 4 to afford free 2—(4,6-dime’chyl—2-pyrimidinyl)—3-methylpyra.zolin—5—one.‘ The yield
from X-was ca. 35%,. ; ' BTN

N2-Pyrimidinyl-3-aminocrotonohydrazides (XI) and N2-Pyrimidinyl-3-methylaminocrotonohydrazides
{XII) (Table VIII) VI (1 g) was dissolved in 20%, aqueous ammonia (5 ml) or aqueous monomethylamine
(5 ml), allowed to stand for 1—2 hr at room temperature. The precipitated crystals were filtered, washed
with H,0, and dried. XTI or XII was obtained as prisms in a good yield.. C o

Preparation of VII from XI or XII A suspension of XTI (or XII) (1 g) in H,O (10 ml) was heated for
30 min at 80—90°. After cooling, the mixture was adjusted to pH 4 with AcOH and the precipitated cry-
stals were collected, washed with water and dried. The yield was 78—899%,. _

Methylation of 2-Pyrimidinyl-3-methylpyrazolin-5-one Derivatives (VII) (Tables VI and VII)
tion of VII was carried out in a manner similar to Method B described above for II.

-Methyla-
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