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Synthesis of Some Fluoro-hydroxyketones and Related
Compounds of Potential Biological Interest

K. C. Joshi and (Miss) Jharna Sen Gupta

Soveral Auoro-hydroxy ketones and related compounds, derived from 2-bromo-4-fluoro- and 2-chloro-
4-fluoro-phenol, have been prepared with a view to evaluating their biologieal activity.

Thenolic ketones bearing halogen atoms in the nucleus are known to be of manifold
bivlogical interest’. The chemistry of fluorine-containing phenolic ketones has recently
been studied with & view to preparing substances of clinical importance. Buu'Hoi ef al*.
have prepared scveral fluorine-containing analogues of 4-hydroxypropiophenons as
potential inhibitors of tho growth of cancer metastasis. Some ketones, derived from
p-fluoroanisole, have also been reported as possible biologically interesting compounds?®.

The present work is an extension of the same line of investigation. We have now
prepared soveral phenolic ketones conteining chlorine or bromine in addition to fluorine
atoms. Nineteen eaters of 2-bromo-4-fluorophenol and 2-chloro-4-fluorophenol were
obtained by the action of the appropriate acid chloride on the phenol.

Thirteen of these esters, on. the Fries rearrangement at130-40° without a solvent,
provided the corresponding o-hydroxyketones (Pyman test4). Six of them (No. 5,67,
10,16,19 of Table I) could not be rearranged even in presence of C3, as a solvent.

Three substituted 2-hydroxy-4’,5-difluorobenzophenones of the following structure:

1
A N\
L L .
C H C
It I (Rmalkyl)
o 0

have also been prepared from the corrosponding 2-hydroxy-5-fluoroketones bya second
Fries rearrangement. These are likely to possess antiamoebio activity due to presence of
chelating -OH and -CO groups in the molecule .

The hydroxyketones and diketones were cheracterised through their 2,4-DNPs,

In addition to the above ketones, the phenoxyacstic acids, derived from the three
phenols, used in this work, viz., 4-fluoro-, 2-chloro-4-fluoro-, and 2-bromo -4-fluoro-phenol,

1. Wilkinson et al., Bicchem. J., 1051, 48, 188; 48, 710; Bun-Hoi & al., 7. Chem. Soc., 1954, 1034.
2. J. Org. Chem., 1853, 16, 810

3. Buu-Hoi ¢f af., #id., 1054, 18, 1617

4.J. Chem. Soc., 1830, 280.

5. Albert o al., Brit,J. Ezpil. Path., 1947, 2B, 69.
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were convorted into their acid hydrazides as some fluoro-acid hydrazides were reporteds®
to have possesscd tuberculostatic activity.

EXPERIMENTAL

2-Bromo-4-fluorophenol was prepared by trestment of p-fluorophenol (25g.) with
bromine (36 g.) in CS, medium; b.p. 75°/0.4 mm (Finger et al’, report b.p. 89°/1 mm).

2-Chloro-4-fluorophenol was prepared by bubbling chlorine gas(27g.) into p-fluoro-
phenol (84 g.) in presence of iron filings at the room temperaturefor 73 hours; b.p. 50°/1 mm
(Finger el al.” roport b.p. 88°/40 mm).

Esters.—Ninoteen now esters wore prepared by heating for 2 hours a mixture of the
appropriate acid chloride (0.LM), 2-bromo-4-fluorophenol or 2-chloro-4-fluorophenol
(0.13]), dry benzene (25 ml), and Mg ribbon (1.2g.). The benzoene was then distilled and
the residual product was taken in ether. The athereal layer was washed with 19, NaOH
solution and water, dried, and the other romoved. The rosidual crude ester was either
distilled under reduced pressure or rocrystullised from aqueous ethanol. The esters
obtained are listed in Table 1.

TABLE I

0.CO.R
|
N
N
|
F
[X=Br or Cl; R =alky! or substituted aryl group].
No. Esters. %Yield. B.I. or M.P. Formula. %Carbon. G Hydmegen.
Found. Reqd. Found. Reqd.
1. Eaters of 2-bromo-4-fluorophenol.
1 o{-Crotonate 76.90 115-20°/2-2.5mm  C;,HgO,BrF 46.18 4633 2.99 3.8
2 Butyrated 04.70 115-20°/1.6 CioH 100, BrF 4668 4597 3.62 383
3 Valerate® 90.00 115.20%/2 Cy;H1,0,BrF  47.82 4800 4.01 436
4 Caproste® 80.80 115°/2.6 C,,H,(0,BrF  49.58 49.82 4.65 484
5 p-Fluorobenzoate 88.00 83° CaH,0,BrF, 40.65 49.34 202 223
6 o-Chlororobenzoate  81.30 72° CigH,0,BrCIF  47.15 47.3¢ 200 2.12
T Benzoate 74.00  54-55° Gy aHyOaBrF 52.69 52.88 2.563 2.7
8 Heptoaten 82.30 143°/1.6 CyrgH,50,BrF 51.21 5148 614 528
9 Caprylaten 97.00 140°/0.2 C, H,g0,BrF 53.87 65299 548 5.67
10 Cinnamate 09.00 76° CysH 0, BrF 55.80 56.07 3.01 3.1
II. Eeters of 2-chloro-4-fluorophenol.
1 Monochloroacetate  73.30 123.25°2 CgH0,CL.F 42,00 4304 200 224
12 «-Crotonate 69.00 117°0.7-1 ° C,oHyOCIF 65.00 55.17 3.81 3.7
13 Butyrate® 61.50 110°/0.5-1mm C,oH;0,CIF 55.98 5551 4.51 481
14 Valerate® 78.00 110°/1.5 C;H,;,0,CIF 5712 5726 6518 5.20
18 Caproate? 66.60 136°/2.5-3 C;.H, 0,CIF 58.54 53.89 b5.58 5712
18  o-.Chlorcbenzoste 57.10 148°/50 C;3H,0,CL.F 5456 5473 231 246
17 Heptoate™ 82.20 152°/1-1.5 C13H,g0,CIF 60.12 60.34 615 6.18
18 Caprylate® 77.80 140°/0.4 C,4Hg0.CIF 6148 @1.65 @6.51 660
19  Cinnamate 88.20 75° CigH1o QO CIF 64.85 @509 341 36l

6. Buu-Hoi ef al., Compt. rend., 1852, 235, 329.
1. J. 4mer. Chem. Soc., 1959, 81, 94.
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Fries Rearrangement of the Esters.—The -rearrangement was carried out by
heating the ester (0.1)) and anhydrous aluminium chlorids (0.1M) at 130-40°
for 3 hours?. The o-hydroxyketones were isolated and purified in the usual manner
and all responded to Pyman’s testt. These were characterised through their 2,4-DNPa.
The o-hydroxyketones obtained are listed in Table II. Esters (No. 5,8,7,10,16,19 of
Table I) could not be rearranged even when CS, was used and later the reaction
product was heated at 140° for 6 hours.

2- Acetaphenyl-4 4’-difluorobenzoate —2-Hydruxy-5-fluorcacetc phancne (0.1 M) was
treated with p-flusrobenzoyl chloride (0.1M) in presence of Mg ribbon® (1.2g.)in dry
benzene (50 ml) at 90-100° for 4 to 5 hours under calcium chloride guard tubes. The
esters wore isolated as usual.

2-Propiophenyl- and 2-lulyrophenyl-4 ,4’-diflucrobenzoales were also prepared by
a similar mothod. The ketonic esters were characterised through their 2,4-DNPw,
Thesc are listed in Table HIT.

TABLE TII

oco—{" ’:>+' F

e
{R=alkyl group]
51, No. Estors, B.P. Formulsa. 24Dinitrophenylhydrazones.
MP. Formula. 9oNitrogen.

Found. Regd.

1 2-Acetophenyl-4,4-  131°/0.5-lmm  Cy;yH;c0gFz  151°  CgH g0, X,F, 7.41 743
2 2.Propiophenyl-4,4.  110°/0.5 CigH203Fs  140°  CgpH,g0,N,F, 702 138
3 2-Butyrophenyl-4,4’.  131%/1.5.2 CyqH,,OgF;  182%  CayH g0.N,Fy 6.89 7.10

Migraticn nf the Ketonic Esters.—The ester (1) was intimately mixed with anhy-
drous aluminium chloride (4 to 5 M) and the reaction mixture was heated in an oil bath
at 140-60° for 5 to 6 hours. The diketones were isolated in the usual manner. These were
characterised through their 2,4-DNPs (Table V).

Fluaraarylozyacelic Acid Hydrazides—1-Fluoro-, 2-chloro-4-fluoro-, and 2-bromo-4-
fluoro-phenols were convrted into the corresponding aryloxyacetio acids by the usual
method of condensing fluorophennls with chloroacetic acid in presence of 33%, NaOH solu-
tion. Their m.p.’s corresponded to those previously reported’.

8, Ben and Tiwari, this Journail, 1852, 29, 421,
9. Sen and Gupta, #id., 1961, 38, 825.
" 10.'Mel'nikov and Kukalenko. Zkur. Obsk. Khim., 1959, 29, 3708,
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The aryloxyacetic acids were converted into their ethyl esters and the latter (I M)
refluxed with hydrazine hydrate (2M, 24%,) for 3 hours in absolute ethanol medium, After
removal of the solvent, the acid hydrazides were obtained as crystalline solids. Theseare
recorded in Table IV,

TABLE V
F
r
A
F_A (I
i ’ Id R
5 3 13
Y\'(l;/ 2 A
I
Ho
R=alkyl group
S1 No. Diketone. M.P. Formula. Temp. 24-Dinitrophenylhydrazones.
M.P. ° Formula, 9, Nitrogen.
Found. Reqd,
1.  2.Hydroxy-3-aceto-D 124-25° CyyH1e05Fs 140°  190°  CpH,ONFz 1200 1338

2.  2.Hydrexy-3-propiocD  16C-61° C,gH,,0gF, 150°  144-45° CogH,ONFa 1173 1191
3. 2.Hydroxy -3-butyro-D  150° C;,H,,0,F; 160° 147° CooHz50NFy 1133 1167

N. B. D denotes 4’,5-diffuorob h

v

Attempts are being made to evaluate the possible biological activity of some of
these compounds. The authors are thankful to the Council of Scientific and Industrisl
Research, New Delhi, for the award of 8 junior research fellowship to ome of
them (J.8.G.)
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