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C-ALKYLATION OF 3-METHYL-1-PHENYL-5-PYRAZOLONE
BY HEXAFLUOROACETONE AND ITS IMINES

N, D. Chkanikov, V. L. Vershinin, UDC 66.095.253 : 547.775 :
A. F. Kolomiets, and A. V. Fokin 547.446.5

Some aromatic amines and heteroaromatic compounds react in the absence of catalyst with hexafluoro-
acetone [1-5] and its imines [6-8] to form C-alkylation products. In the present work, results are given for a
study of the reactions of hexafluoroacetone and its imines with 3-methyl-1-phenyl-5-pyrazolone (I).

Pyrazolone (I) reacts with hexafluoroacetone quantitatively to give 4~(a-hydroxyhexafluoroisopropyl)-3-
methyl-1-phenyl-5-pyrazolone (II).
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Thus, the alkylation is directed toward the site of maximum electron density in (I) [9].

Pyrazolone (I) reacts amlogously at 20°C with the trifluoroacetylimine (IIla) and benzenesulfonylimine
(TIIb) of hexafluorcacetone. Imine (Ifla) was found to be more active than (IIb), which was noted previously in
reactions with indole [7]. The only reaction products were pyrazolones (IVa) and (IVb) which are the products
of Ct-alkylation. Hexafluoroacetone imine (ITIc), whose electrophilicity is much less than that for N-acyl de-
rivatives (IlIa) and (IIIb), reacts with (I) at 120°C to give 4-(c-aminohexafluoroisopropyl)-3-methyl-4-phenyl-5-
pyrazolone (IVc) in 68%. Pyrazolone (Illc) was obtained also by heating trifluoroacetyl derivative (IVa) in a
water—ethanol solution of NaOH at reflux.
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R = CFsCO (II1a), (IVa); R = CgH,S0, (I11b), (IVb); R = H (Illg), (IVe).

The structures of (II) and (IVa)-(IVc) were established using 13C and F NMR spectroscopy (Table 1) PMR
spectroscopy (Experimental) and elemental analysis (Table 2). The multiplicity of the signals in the EMR spec-
fra indicate the Cl-substitution of 3-methyl-1-phenyl-5-pyrazolone (I).
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TABLE 1. 13C and 1®F NMR Spectra of (II) and (IVa)~(IVc) ¢, ppm) in

Acetone

13G * .
Com - wp T
pound | 3 ‘ 4 5 ‘ 1 |26 |35 | & | CH | CF [|C—CF; Hz

(II) 1458} 904 |41625 |133,8 11195 | 1281 {1258 | 108 {1225 | 755 —-{2 sec | 285
{IVa) 11493 | 894 | 1624 | 1350 |1223 130, }128,0 | 14,0 {1239 | 67,8 | —100 sec, | 285

—3,2 sec’
(2:1)
(IVby(148,2 | 90,8 [1538,0 1136,0 |121,0 1128,7 | 128,3 | 14,0 {1223 | 66,6 1.3 SECT 290
(IVe)l 146,4 | 90,3 |158,8 [136,7 1120,5 }129,0 {1258 | 13,7 11240 | 634 —4.1 sec 235

*The spectra of (ITla) and (ITIb) also show signals for 3C nuclei belong-
ing to substituents R.
+Taken in DMSO.

TABLE 2. Products (I) and {IVa)~-(IVc)

Com- Found ;

P:umnd Yield,% Mp, °C Ry Calculated, % . ?:I;n;llc:l
C H \ N

(IT) 90,8 | 192 042 | 4578 | 280 | 828 | CiHioNaOsFe
4589 | 296 | 5,28

(IVa) 90,2 | 220 (dec.) 029 | 4034 | 218 | 956 | CusHioNyO:Fs
37 | 231 | 5,60

(IVh) 839 | 165(dec.) 022 | 4720 | 288 873 | CuHisNsQsS8Fs
280 | 335 | 877

{IVey a)68,0 | 142 053 | 4645 | 296 1196 | CiHisNOF,

by 770 46,03 | 3,27 {1238
EXPERIMENTAL

The 'H, *F and 13C NMR spectra were taken on a Bruker WP-2008Y spectrometer at 200.13, 188.31 and
50.31 MHz, respectively, relative to TMS (‘H and 'C) and external CF;CO,H (**F). The Ry values were deter-
mined on Silufol UV-254 plates using 8:1 CCl,—acetone as eluant, The spots were revealed with UV light.
The preparative chromatography was carried out on plates with 2-mm unattached Chemapol LSL 5/40 pm silica
gel layer. The charge on the plate was not more than 300 mg,

4~(a-Hydroxyhexafluoroisopropyl)-3-methyl-1-phenyl-5-pyrazolone (I). A sample of 6.60 g pyrazolone
() and 20 m1 abs. CHCl, were placed in a glass ampul and cooled to —600°C. A sample of 7.90 g hexafluoro-
acetone was condensed into this ampul , which was then sealed and left at 20°C. After 16 h, the solvent and
excess hexafluoroacetone. were removed in vacuum. The residue was recrystallized from toluene t? vield 1‘1.50
g (IT). PMR spectrum in acetone~dg (5, ppm): 2.35 s (3H, CH;), 7.32 m (1H, Cci~H), 7.42 m (2H, C* —H, C° -
H), 7.63 m (2H, C* —H, C* —H).

4-(a-Trifluoroacetamidohexafluoroisopropyl)-3~methyl~1-phenyl-5-pyrazolone (IVa)., A sampleof3.5g
(Ii1a) was added with stirring to a suspension of 2.3 g (I} in 15 ml abs. CHCl; at ~40°C and left for 4 h at 20°C.
The precipitate was filtered off and crystallized from chloroform—ethyl acetate to give 4.51 g (IVa).

4-(a~Benzenesulfonylamidohexafluoroisopropyl)-3-methyl-1-phenyl-5-pyrazolone (IVb), A sample of 4.0
g (IIb) was added to a suspension of 2.3 g pyrazolone (I) in 10 m! abs. CHCl, at ~40°C and left for 48 h at 2¢°C.
The solvent was evaporated in vacuum and the residue was crystallized from ether to give 5.2 g (IVh),

4~(a-Aminohexafluoroisoprop-2-yl)-3-methyl-1-phenyl-5-pyrazolone (IVc). a) A sample of 2.4 g (I) and
10 ml abs. CHCl; were placed in a glass ampul and cooled to 0°C. A sample of 3.2 g (Illc) was added. The
ampul was sealed and heated for 10 h at 120°C. After cooling, the reaction mixture was evaporated. The resi-
due was subjected to chromatography on silica gel plates and recrystallized from CCl, to give 3.2 g (IVe). PMR
sp'ectrumein DMSO—d; (8, ppm): 2.20 s (3H, CH;), 7.25 m (1H, C¥ ~H), 7.47 m (2H, C* —H, C¥' —H), 7.55 m (2H,
c? -4, ¢¥ —-H).

b) A sample of 0.8 gin 30 ml 1 M NaOH in 2 :1 ethanol—water was heated at reflux for five days. The
mixture was cooled, neutralized with 1 M hydrochloric acid, and extracted with 50 m! chloroform. The extract

was washed with water, dried over Na,SO,, and evaporated. The residue was recrystallized from CCl, to give
480 mg (IVe).
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CONCLUSIONS

Regiospecificity was demonstrated for C-alkylation in the reactions of 3-methyl-1-phenyl-5-pyrazolone
with hexafluoroacetone and the trifluoroacetylimine and benzenesulfonylimine of hexafluoroacetone at C* of the
het erocycle.
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MECHANISM OF THE REACTION OF CUPROUS
DIALKYLTHIOPHOSPHATES WITH HALOACETYLENES

L. A, Vikhreva, A. M. Darisheva, UDC 541.124:542 .91 :547.1'118:
N. N. Bubnov, N. N. Godovikov, 547.538.241'141
and M. I. Kabachnik

Substituted ethynyl halides do not undergo nucleophilic substitution with salts of dialkylthiophosphoric
acid [1] since the halogen atom is "positive" in haloacetylenes as in hypohalites [2]. On the other hand, such
haloacetylenes readily react with the cuprous salts of these acids to form S-ethynylthiophosphates. In contrast
tothe analogous potassium salts of dialkylthiophosphoric acids, the cuprous salts do not react with Inloalkanes
[3]. Hence, the mechanism of the ethynylation of cuprous dialkylthiophosphates presumably differs radically
from that for alkylation by potassium dialkylthiophosphtes.

In the present work, we studied the mechanism of the reaction of the cuprous salts of dialkylthiophosphoric
acids with substituted ethynyl halides in the case of the reaction of phenylbromoacetylene (PBA) with cuprous
0,0-diethylthiophosphate

(CH,0),PSOCu + BrC=CPh — (C,H0),P(0)SC=CPL 1)

The chemical shift for the phosphate atom in the 3P NMR spectrum of this salt is 38.26 ppm {HsPO, as
standard). Upon the addition of excess PBA, the 3P NMR signal disappeared and reappeared after several days
at 16.6 ppm, which corresponds to the 3'P NMR spectrum of O,0-diethyl-S-phenylethynylthiophosphate (I). Ap-
parently, a paramagnetic intermediate species is formed in the reaction mixture which disappears toward the
end of the reaction. Indeed, ESR spectroscopy indicated the formation of paramagnetic cupric species in the
reaction of cuprous diethylthiophosphate with PBA. The ESR spectrum of the reaction recorded at 77°K is given

in Fig, 1.
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