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Filtration of the copper sulfide followed by evaporation of the
methanol afforded pure hydroxamic acid.
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Hydrazinophosphorus Compounds. 5. Reaction of 1,3-Dicarbonyl
Compounds with Diarylphosphoro- and

Diphenyithiophosphinohydrazides

Mohamed El-Deek,” Emtithal El-Sawi, and Madina Mohamed
Chemistry Departments, Faculty of Science and University College for Women, Ain-Shams University, Calro, Egypt

1,3-Dicarbonyl compounds (III) reacted with the
phosphorus hydrazides to glve the corresponding
hydrazones. When the hydrazones of ethylacetoacetate
were heated at their melting points, they were converted
to the corresponding pyrazolin-5-ones. The spectral
characteristics of these pyrazolinones were studied.

As the result of an effort (7, 2) to further expand the field
of organophosphorus hydrazide chemistry, we report in this
paper the reaction of 1,3-dicarbonyl compounds with diaryl-
phosphorohydrazides (I) and diphenyithiophosphinohydrazide (II).

) 0

1 ] Il
(Ar0),P-NHNH, (CgHgly P-NHNH,  CHCCH,CR
(0 (m (1)
a, AT‘:CGHS a,R:CH3
b, AP:D‘CH:;CE)HA b)R :C6H5
¢, R= OC2H5

The 1,3-dicarbony! compounds used (III) were acetylacetone,
benzoylacetone, and ethylacetoacetate.
The hydrazinophosphorus compounds (I and II) behave as
a typical hydrazide and react with an equimolar amount of the
dicarbonyl compounds (III) to yield the corresponding hydra-
zones (1V) (cf. Table I).
H—NHA

CHq-C-CH,CO-R
(1v)
A=(CgHg0)y P =0, (p~CH3CaH,0);P=0,(CgHg) ,P=S
R= CHjy, OCoHg, CgHs

Correct analytical data were in support of the structures of
these hydrazones (IV). Besides, the IR measurements showed
absorption bands around 1600 cm™' attributed to the C=N
stretching. The P==0 absorption of the phosphorohydrazones
(IVa-f) appeared around 1200 cm™! (3a2) while the P=S ab-
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Table I. Physical Data

P
A-NH-N=z=C-CH-CO~-R

compd A¢ R mp, °C
IVa A, CH, 82-84
Vb A, C,H, 102-103
Ve A, OC,H, 79-80
vd A, CH, 89-90
IVe A, CH, 140-142
vf A, 0C,H, 69-71
Vg A, CH, 200-202
IVh A, C,H, 134-135
IVk A, 0C,H, 111-112

a A, =(C,H,0),P=0, A, = (p-CH,C,H,0),P=0, A, =
(C,H,),P=S.

sorption appeared at 700 cm™' (3b).
In 1968, Abramov et al. (4) reported the synthesis of phos-
phorylated pyrazolin-5-one (Va) from the corresponding hydra-

orf—ge g
Nv, €20 N\hf/c\(lj
A (Ar0)2p§o..-H
(V) (V)
a,A:(C6H50)2P=O a,Ar = CgHg

b, A = (p- CH3CgH,0),P=0
¢, A = (C5H5)2 P=5

b,Ar = p-CH3CgH,,

zone (IVc). However, Abramov gave no real proof of structure,
stating only that the IR spectrum confirmed the structure. In
the present study, we have studied the cyclization of the hy-
drazones (IVc,fk), and the structures of the corresponding
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Table II. IR and NMR Spectral Data
IR absorption NMR chemical shifts, &
compd spectra, cm™ sp 'H
Ia 3310 (N-H) -1.61 3.25(s, NNH,, 2 H)
1190 (P=0) 5.25 (d, Jyg = 35 Hz,
995 (P-OATD) NH, 1 H)
7.26 (m, ArH, 10 H)
Ib 3310 (N-H) -0.06 2.26 (s,CH,,6 H)
1200 (P=0) 3.40 (s, broad, NNH, 2 H)
990 (P-OAr) 5.26 (d, Jpyyg = 35 Hz, 1 H)
7.10 (s, ArH, 8 H)
IVc 1600 (C=N) -11.5 1.30 (t, CH, (ester), 3 H)
1180 (P=0) 1.80 (s, CH,C=N, 3 H)
985 (P-OAr) 3.30 (s,CH,, 2 H)
4.20 (qt, CH, (ester), 2 H)
7.30 (m, ArH and NH, 11 H)
IVf 1600 (C=N) -5.7 1.30 (t, CH, (ester), 3 H)
1190 (P=0) 1.80 (s, CH,C=N, 3 H)
985 (P-OAr) 2.30 (s, CH,Ph, 6 H)
3.35 (s,CH,, 2 H)
4.20 (qt, CH, (ester), 2 H)
7.16 (s, ArH, 8 H)
7.25 (d, "PNH =35 HZ,
P-NH, 1 H)
Va 3250 (OH) -18.2 1.94 (d,CH,, 3H)
1180 (P=0) 5.44 (d,CH=,1H)
980 (P-OAr) 7.10 (m, ArH, 10 H)
13.62 (s, broad, OH, 1 H)
Vb 3250 (OH) -17.3 2.10 (s, CH,, 3 H)
1185 (P=0) 2.20 (s, CH,Ph, 6 H)
970 (P-OAr) 5.72 (s, CH=, 1 H)

7.10 (s, ArH, 8 H)
10.35 (s, broad, OH, 1 H)

pyrazolin-5-ones were determined.

Heating the hydrazones (IVc,fk) at their melting points for
1 h without solvent yielded a colorless viscous oil which solidified
slowly when kept at room temperature after trituration with
petroleum ether. Comparing the 'H NMR spectra (Figure 1) of
the product pyrazolin-5-ones (Va,b) with those of the parent
hydrazones (IVc,e) revealsd the absence of the ethyl alcohol
moiety from the spectra of the pyrazolinones (Va,b). Besides,
3P NMR chemical shifts, IR, and analytical data (cf. Table II)
support compounds V. Pyrazolin-5-one V¢ could not be isolated
in analytically pure form.

Interestingly, pyrazolin-5-ones (Va,b) exist predominantly in
the OH tautomeric form (V') which Is stabllized by a hydro-
gen-bonded chelated ring. This is supported by the absence
of the C=0 absorption in the IR spectra and the appearance
of a band at ~ 1485 cm™" due to the group C==C—OH. The
H NMR also shows signals at 6 11 and 13 for Va and Vb due
to the OH, respectively.

Table III. Physical and Chemical Data
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Figure 1. 'H NMR spectra.

! |
2 1 0

Di-p-tolylphosphorohydrazide (Ib) was prepared by the re-
action of the corresponding chloride with a benzene suspension
of hydrazine hydrate and was characterized as a hydrazide by
conversion into a number of aldehyde and ketone derivatives
(VI), (p-CH3CgHs0),P(O)NHN=CRR' (cf. Table III).

Experimental Section

Melting points are uncorrected. Infrared spectra were re-
corded on a Beckman IR-5A unit as KBr pellets. 'H NMR
spectra were obtained with JEOL-100 and EM-390 spectrom-
eters in DCCl,. 2'P NMR spectra were measured on a JEOL
JNM-FX 60 Fourier transform NMR spectrometer, and shifts are
given in ppm. Posltive values are downfield from the reference
(85% H4PO,).

0 R
Il e
(p-CH3C36H"O)2 P-NHN=C
R\
analysis
%N %P

compd R R’ mp, °C formula caled found calcd found
Via C.H, H 132-133 C,,H,,N,0,P 7.36 7.11 8.15 8.10
VIb p-CIC H, H 158-159 C,,H,,N,0,PCl 6.76 6.79 7.47 7.44
Vic m-NO,C H, H 150-151 C,,H,N,0,P 9.88 9.92 7.29 7.40
Vid p-NO,C, H, H 161-162 C,,H,,N,0,P 9.88 9.89 7.29 7.45
Ve 0-HOC, H, H 178-180 C,H,,N,0,P 7.07 6.91 7.83 8.01
VIf p-HOC, H, H 170-171 C,,H,,N,0,P 7.07 6.90 7.83 8.05
Vig p-CH,OC, H, H 182-184 C,,H,,N,0,P 6.83 6.93 7.56 7.30
VIh C,H, H 124-125 C,.H,,N,O0,P 6.51 6.33 7.20 6.99
VIi oH, H 158~159 C,,H,,N,0,P 5.83 5.90 6.46 6.60
Vik CH, CH, 154-155 C,,H,,N,O0,P 8.43 8.54 8.20 8.30
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Di-p-tolylphosphorohydrazide (Ib). Over a 2-h period, 0.1
mol of di-p-tolylphosphorochloride in 25 mL of benzene was
added with stirring to a suspension of (0.25 mol) 95% hydrazine
in 100 mL of benzene. The mixture then was refiuxed for 3 h,
cooled, and filtered. The colorless solid was washed with water
and then crystallized from ethanol: mp 125 °C.

In the preparation of the hydrazones (IV and VI), the hy-
drazides (0.01 mol) were boiled under reflux with the appro-
priate carbonyl compound (0.01 mol) in ethanol (50 mL) for 2
h. The hydrazones generally separated from the cool, con-
centrated solution and were recrystallized from ethanol.
Analysis and IR spectral data supported the structures Ib, 1V,
and VL

Preparation of the Pyrazolin- 5-ones (V). Acetylacetone
hydrazones (IVc,f,k) (1 g) were heated at their meiting points
for 1 h and then allowed to cool. The viscous oil was friturated

with petroleum ether and left for 12 h, whereby a crystaliine
precipitate was formed. It was removed by filtration and
crystallized from ethanol. The pyrazolin-5-one of compound IVk
did not crystaliize out, and all of the trials to isolate it in ana-
lytically pure form failed (melting points (°C): Va, 114-115; Vb,
123-124).
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Reactions with (Aryimethylene)cycloalkanones. 5.7 Synthesis of
2-Acetyl-5-aryl-5,6,7,8,9,10-hexahydrocycloheptal d Jthiazolo[ 3,2-
a Jpyrimidin-3(2H)-ones of Probable Biological Activity

Mohamed 1. All and Abou El-Fotooh G. Hammam*

Department of Chemistry, Faculty of Science, University of Cairo, and National Research Centre, Dokki, Giza,

Arab Republic of Egypt

Cyclohepta] djpyrimidine-2-thiones (111) were prepared by
heating 2-(arylmethylene)cycloheptanones with thiourea In
ethanolic potassium hydroxide. Compounds 1II reacted
with chloroacetic acid In acetic anhydride to yleld the title
compounds (IV). Compounds IV condensed with the
aromatic aldehydes to yleld the 2-(aryimethylene)
derlvatives V. Also, the 2-(arythydrazono) derivatives VI
were prepared.

In continuation of our previous work on cyclooctanone (4),
we now report on the synthesis of an analogous series involving
the 2-{aryimethylene)cycloheptanone (7, 2). (See Scheme 1.)
The structures of III-VI are substantiated by IR, UV, MS, and
NMR.

Experimental Section

2-( Arylmethylene )cycloheptanone (II). The 2-(aryl-
methylene) derivatives (IIa) are known in the literature (2). In
this work the aryimethylene derivatives are prepared in ~80%
yield as follows.

To a mixture of 11 g (0.1 moi) of cycloheptanone and 10.6
g (0.066 mol) of the appropriate aldehyde was added aqueous
potassium hydroxide (4 g of KOH in 70 mL of H,0). The mixture
was refiuxed for 12 h, allowed to cool, and then acidified with
dilute HCI. The 2-(arylmethylene) derivatives were extracted
with methylene chloride. The extract was dried over anhydrous
sodium sulfate, and the solvent was evaporated. The crude
pale yellow oil (~80%) was used as such.

4-Aryl-9H-1,2,3,4,5,6,7,8-octahydrocyclohepta| dlpyri-
midine-2-thiones (III). A mixture of 0.02 mol of the crude

YFor part 4, see ref 4.
* To whom correspondence should be addressed at the National Research
Centre, Dokkl, Giza, Arab Republic of Egypt.
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Table I. 4-Aryl-94-1,2,3,4,5,6,7,8-octahydrohepta [d]pyrimidine-
2-thiones (I11)%

compd mp, °C solvent?  vield, %
Illa 190 M 70
b 191 M 68
c 188 M 72
d 200 M 75
e 190 P 70

% Elemental analyses in agreement with theoretical values were
obtained. ? Solvent key: A = acetic acid, E = ethanol, M = meth-
anol, P = petroleum ether 60/80, NH = normal hexane.

Table II. 2-Acetyl-5-aryl-5,6,7,8,9,10-hexahydrohepta [d]-
thiazolo 3,2¢] pyrimidin-3(2H)-ones (IV)?

compd mp, °C solvent yield, %
IVa 200 M 78
b 130 M 70
c 240 M 65
d 175 M 65
e 160 M 70

@ See footnotes of Table I.

2~(arylmethylene)cycloheptanone (II), 1.5 g of thiourea, and 2
g of potassium hydroxide in 100 mL of ethanol and refluxed for
3 h. The mixture was allowed to cool, and then 50 mL of water
was added, whereupon a white precipitate appeared. The
product was filtered, washed with water, and crystaiiized from
the proper solvent (see Table I).

The infrared spectra of compounds III show bands assign-
able to NH (3250 cm™") and N—C==S (1640 cm™"). The mass
spectrum of compound IIla showed the molecular ion peak
(M) at m/e 258 (10%) and the base peak at m/e 181. The
'H NMR spectrum of compound IIIa (in CDCl,;) showed the
protons of the cycloheptene ring (10 H) as a multiplet in the &
0.75-2.45 region, and the methine proton (a) as a singlet at §
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