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Syu.thesis of Som.e Fluoro-hytlro:zyketonea and Related 
Compound& of Poteutial Biological Interest 

E. C. loahi a.nd ('Misa) lharDa Sen Guvta 

Roverl\l Auorc-hydrox:v ketones o.nd relot.ed compounds, derived from 2-bromo-4-lluoro- and 2-ohluro-
4-lluoro-phonol, ho.ve been prq>a.red .. -it.h a Yiew to evaluating their biologieala.ctmt;-. 

l'honolic ketones boa ring halogen atoms in the nucleus are known to be of manifold 
biological interest'. The chemistry of fluorine-containing phenolic ketones has rooantly 
boon studied witb a. view to propa.ring eubsta.nces of clinica.l import.a.nce. Buu)i.i et al". 
havo prepared scvera.l fluorine-containing ... nalogues of 4-hydroiJPropiophenone a.s 
potential inhibitors of tho growth of cancer metasta.si.s. Some ketones, derived from 
p-fluoroanisolc, hs.ve also been rep()rted a.s possible biologica.lly interesting compounds". 

T11o present work is an extension of the same line of investigation. We have now 
pn·pnred. several phenolic ketones containing chlorine or bromine in addition to fluorine 
atoms. Nineteen esters of 2-bromo-4-tluorophenol and 2-chloro-4-fluorophenol were 
obtain~d by the a.ction of the appropriate acid chloride 011 the phenol. 

Thirteen of these esters, on the Fries rearrangement at 130-40" without a. solvent, 
proyided the corresponding o-hydroxyketones (Pyman test'). Six of them (No. 5,6,7, 
10,16,19 of Table J) could not be rearranged even in presence of CS. a.a a solvent. 

Three substituted 2-hydroxy-4',5-difluorobe~phenones of the following structure: 

F 
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..,.../',_ ;-..., 
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yYYnY 
II II (R•alkJl) 
0 0 

have a.lBO been prepared from the corrosponding 2-hydroxy-5-ftuoroketones by a second 
Fries rearrangement. Theso are likely to possess antiamoebio activity due to presence of 
chelating -OH a.nd -CO groupe in the molecule • 

Th!l hydroxyketonee and diketonee were cha.ra.cterised through their 2,4-DNPs. 

In addition to the above ketones, the phenoxyacetic acids, derived from the three 
phenols, used in this work, viz., 4-tluoro-,2-chloro-4-.tl.uoro-,a.nd 2-bromo-4-fluoro-ph.enol, 

1. WillliDIIOIUI a!., Bioehem.J •• l91ll, 41,188l <18, 710;Buu-Haid u.,J.Ola•"'·S ... , 11154,1034. 
2. J. Org. OTiom., l&a3, 18, 810 
3. Buu-Hoi u Ill., ibid., 19114, 18, 1811 
4. J. CAem. s,., 1930, 280. 
6. Albert Ill &I.,Brii.J. E>;ptl. Pa0.,1947, 211,89. 
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were converted iut:> their acid hydrazidos li.S some 1l11oro-acid hydra.zides were reparf.eds>l 
to hu,ve p:~ssessod tuberculostatic activity. 

EXPERIMENTAL 

2-Bromo-4-fluorophcnol was prepared by tre~~otlnent of p-fiuoropli.enol (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-flllorophcnol was prepared by bubbling chlorine gas(27g.) into p-fluoro­
phonol (84g.) inproscn~:e ofironfi.lings at tho room temporaturoforH hours; b.p. 50"/lmm 
(Finger el al.7 report b.p. 88"140 mm). 

Estera.-Xinoooon now esters wore prepared by heating for 2 h<)urs a. mixture of thu 
appropriate 11.rid chloride (0. Uf), 2-hromo-4-fiuorophenol or 2-chloro-4-ftuorophenoJ 
(II.Llf), dry bl.•nz~:ne (25 ml), nnd M'g rihbon (1.2 g.). The benzene was then diatillud and 
the residual pr()(lurt wnR taken in ethel'. Tho Bthoroallayel' was WllBhed with I% Na.OH 
solution ami wuk•r, dried, flml tl1o other romovod. Tho l'esiclual crude ester was either 
distilled under re1lUC'Cd pressure or recrysttLllilloo from aqueous ethanol. Tbe esters 
obtuined z.ro li~t!>d in Tallie I. 

TABJ,Jo: I 

o.co.n. 
I n-x 

y 
F 

[X=Br or Cl; R=alkyl or sul.Jstitutcd o.ryl grouJ•]. 
No. Eotera. %Yield. B.l'. or M.P. }'ormula. %Carbon. ~~Hydrogm. 

FullDd. Reqd. l'mwd. Reqd. 
I. Eotero of 2-bromu·'·ftuoroph•nol. 

o<-Croronate 76.90 115-20"/2-2.5 mm C,0 H.,OaDrF 46.18 46.33 2.99 3.f.S 
2 Bu~yra.te" 114.70 115-20"/1.5 C,0 H 100 2 U.rF 46.68 45.117 a.ull 3.83 
3 Valerate" 90.00 113·20°/2 C"H 100 0 llrF 4'7.82 48.00 4.01 4.36 
4 C10proa.te" 86.60 115"/2.5 C10H 140 0 Brt' 49.68 411.82 4.65 4.1K 
5 p-Jo'luorobenzoa.te 68.00 sa• c,3 H 70 0HrF1 40.85 411.34 2.02 2.28 
6 o-Ch1ororobcnzoa.te 81.30 72" C,sH70 0BrClF 47.15 47.34 2.00 2.12 
'7 Benzoa.te 74.00 M-55° C, 3H 80 1BrF 52.59 52.88 2.53 2.71 
8 Heptoaten 82.30 U3"{1.5 C19H,s00BrF 51.21 111.48 5.14 5.!8 
9 Capryl&te" 117.00 140"/0.2 C,4H,.,00 BrF 52.87 52.911 5.49 5.67 

10 Cinna.m&te 119.00 76° C,sH100 0 BrF 56.89 56.07 3.01 3.11 

ll. Eaten o£ 2-chloro-4-lluoropheno1. 
11 Monochloroaceto.te 73.50 123-25"/2 CeHsOoCl0F ~-90 43.04 2.09 2.24 
12 o<-Crotona.te 69.00 117"/0.7-1 C,0 Hs0oC1F 55.00 55.17 3.61 3.67 
13 Butyro.toa. 61.50 110°{0.5-1mm C,,.H,,.00C1F 55.38 55.51 4.51 4.81 
14 V a.lerate" 78.00 110"/1.5 C,,H,.00CIF 57.12 57.26 IUS 11.20 
15 Caproate" 66.60 136"/2.5-3 c,.H, 4o.cJF 58.M 118.89 5.58 6.711 
16 O·Chlorobenzo&te 57,10 141i"/50 C1sH70 1 Cl0F 54..56 54.73 1!.31 l!.-&6 
17 Heptoate" 82.20 152"/1-1.5 C, 3H,t;00ClF 60.12 60.34 11.15 8.18 
18 Capeylo.te" 77.80 140"{0.4 c, 4H,8o.cu.· 61.49 111.85 6.61 6.00 
19 Cimut.m&te 88.20 75" C,9H,,.00ClF 6!1..85 65.09 3.41 3.61 

6. Buu-Hoi <I al., ComZJ'. re11<1., 1952, 235, 329. 
7. J, .4mer, Cham. Soc., 1959, 81. 9!&. 



T
ti.

B
LE

 H
 

O
H

 
"' 

I 
~ ~ 

R
.C

o
-A

.-
x

 
:<1

 
l?<

j 

u 
"' !'il ~ 

I 
"' 

F
 

~ 
[X

=
B

r 
or

 C
l; 

R
=:

1I
ky

l 
or

 s
ub

st
it

ut
ed

 a
ry

l 
gr

ou
p]

. 
"li

 a 0 

2,
t-

D
 i

n
 i
t 

r 
o 

p
h

 • 
n 

y 
I 
h

y
d

ra
 z

 o
n

 o
 L 

Il
l 

B
.P

. 
-%

C
a
r 

b
o

n
. 

0 
Bl

. 
B

l.N
o

.o
f 

R
. 

%
Y

ie
ld

. 
%

H
yd

ro
ge

n.
 

M
.P

. 
F

or
m

ul
a.

 
%

N
it

ro
ga

a.
 

~ 
N

o.
 

cs
le

r 
ae

od
. 

Fo
U

D
d,

 
R

oq
d.

 
F

ou
nd

. 
R

eq
d.

 
Fo

un
d.

 
R

eq
d.

 
I.

 o
-H

yd
ro

:q
ko

to
ne

a 
de

ri
ve

d 
fr

om
 2

-b
ro

m
o-

t-
llu

or
op

ht
m

yl
 B

O
ter

o,
 

Pr
op

en
yl

-
37

.5
0 

13
0"

fl.
5-

2m
m

 
48

.1
5 

46
.3

3 
2.

91
 

3.
08

 
ab

ov
e 

25
0°

 
C

, 6
H

11
0

5N
4B

rF
 

12
.6

4 
12

,7
5 

~ 
2 

2 
Pr

oP
Y

l-
83

-3
0 

12
5-

30
"/

2 
45

.7
2 

45
.0

7 
3.

81
 

3.
83

 
18

7-
89

" 
C

r&
H

r4
0 5

N
4
B

rF
 

12
.5

6 
12

.6
7 

3 
3 

B
ut

yl
"-

70
.5

0 
14

5-
50

"/
4.

6 
47

.5
2 

48
.0

0 
4.

10
 

4-
36

 
11

13
-8

'" 
C

, 7
H

,a
(l

5N
4B

rF
 

12
.1

1 
IU

D
 
~ i;j 

4 
' 

A
m

yl
•-

40
.1

0 
13

5"
JO

.! 
49

.6
4 

49
.8

2 
4.

70
 

4.
84

 
14

7"
 

C
ra

H
ra

0 5
N

4B
rF

 
11

.7
8 

11
.9

4 
il
l 

6 
8 

H
o:

ry
l"

-
90

.0
0 

14
8"

/0
.2

-0
.1

1 
61

.3
0 

61
-4

8 
4.

85
 

5.
28

 
14

0-
•U

" 
C

,g
H

20
0

5N
4B

rF
 

lU
I 

lU
I 

~ 
6 

9 
H

ep
ty

l"
-

84
.11

0 
J5

0"
J0

.2
-0

.3
 

52
.7

0 
uU

O
 

lf
.ll

l 
6.

87
 

lli
O

" 
C
10
H

00
05

"~
4B
r
F
 

11
.2

0 
11

.2
8 

~ 
II

. 
o-

H
yd

ro
zy

ko
to

ne
s 

de
ri

ve
d 

fr
om

 
2-

oh
lo

ro
-4

-ll
uo

ro
ph

on
yl

 e
st

er
o,

 

i 
7 

11
 

C
hl

or
om

at
h,

yl
· 

83
.3

0 
11

8"
/2

m
m

 
,2

.8
7 

43
.0

4 
ll.

IO
 

2.
24

. 
12

5"
 

C
,4

H
g0

5N
4C1

1F
 

13
.8

2 
13

.8
0 

tl
 

8 
Il

l 
P

ro
pe

ny
l· 

85
.5

0 
13

8"
/1

.6
 

65
.0

0 
61

1.
17

 
3.

51
 

3.
87

 
17

0°
 

C
,&

H
,.0

5N
4C

IF
 

13
.8

7 
14

.1
0 

I 
fl 

13
 

PI
'O

Jiy
l-

93
.7

0 
12

2"
/0

.5
 

55
.3

1 
55

.5
1 

4.
.5

0 
4.

.6
1 

18
7-

80
" 

· 
C

16
H

, 40
5N

4C
IF

 
14

..0
0 

lU
ll
 

10
 

14
 

B
ut

yl
"-

77
.7

0 
14

0-
41

°/
1 

57
.0

8 
57

.2
8 

5.
00

 
1.

20
 

1s
o•

 
c,

,H
,&

<>
,N

4C
lF

 
13

.4
0 

13
.0

4.
 

ll
 

16
 

A
m

yl
"-

6l
i.I

!O
 

13
0"

/4
 

11
8.

61
 

58
.8

9 
15

.81
 

lU
ll

 
11

10
° 

C
ra

H
H

fJ
,N

/J
JF

 
13

.0
1 

l3
.J.

p 
I'.D

 

Il
l 

17
 

H
ex

yl
•·

 
90

.0
0 

14
0"

{0
,6

 
60

.1
0 

60
.3

4 
6.

00
 

6.
18

 
13

2"
 

O
,g

H
o 0

0
5N

4
C

IF
 

lU
I 

1!
.7

7 
Il

l 

13
 

18
 

~p
ty
l"
-

70
.0

0 
18

0"
/ll

.6
·3

 
61

.11
3 

61
.01

1 
0.

49
 

0.
60

 
.ta

o•
 

C
20

H
u

0 5
N

4C
IF

 
12

,0
1 

12
.3

7 
=

 



8114 K. C. J03HI A.'iD J. SEN GUPTA 

FrieB .Rearra11gement of the Est~r8.-The •re&rrangement waa carried out by 
heating the ester (O.IM} and anhydrous o.luminium chloride (O.lM) at 130-40" 
for 3 hour~B. The o-hydr.>xyketrmcs were is:..la.ted and purified in the usual manner 
and all responder! t<J Pymn.n's test•. These were chn.racterised through their 2,4-DNPB. 
The o-hydroxyketones obtained are listed in Table II. Esters (No. 6,6,7,10,16,19 of 
Table I) could not be rearranged even when CS0 was used and later the reaction 
product was heated at 140" fur 6 hours. 

2-AC!'toplu!nyl·4,4'-tlifl1lOTobem:rmte.-2-Hyclr(Jxy-5-fluurca(c;tl ph(n< ne (O.J M) was 

treated with p-fluorobenzoyl clllnricle (O.I.Jf) in pro~!lnco of llg ribbnnq (1.2 g.) in dry 
benzene (r.O ml) at 90-IOCI• for 4 to 5 hour~ wider calcium chloride guard tubes. The 
esters wore isolated a.s uemtl. 

2-Propiflphe11Yl· a.ml 2-lmtyro]Jh•t~yl-4,4' -rlifluorol•enzoatea were also prepared by 
a. similar method. The kl•tonic motors were chn.ral:tl'rised through their 2,-l-D:!ii"Ps. 
These are listl'(} iu TttulC\ liT. 

T.-\ll(,t~ Jll 

o.co-··<::-:)4' F 

·' -n.co-(') 
~) 

•Jo' 
[R=alkyl group] 

Sl.No. Estou. n.P. l<"ormula. 2,.f.-ll in i t r o ph e n y 1 h :r d r & zone •· 
)1.1'. }'ormul... ~~'iitrogen. 

Found. Reqd. 

2-Acetophenyl-4,4'· I3l"J0.5-lmm C',,H 100 3 1-'0 11H" 7.41 7.65 

2 2-Propiophenyl-4,4'- 110° J0.5 7.02 7.38 

3 2-Butyrophonyl-4,4'. 131°/1.5-2 6.1!11 7.10 

Migrati(,n r~ftke Ketonic EsterB.-The oster (IM) was intimately mixed with anhy· 
drone 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 diketonos were isolated in the usual manner. These wen1 
chara.cteriBOd through their 2,4-DNPs (Table V). 

Fl'U.01TJarylozyacetic Acid Hydrazides.-i-Fluoro-, 2-chloro-4-fiuoro-, and 2-brOJno-4-
iluoro-phenols were oonvrted int:> the corregp:mding aryloxyacetic acids by the usu.al 
method of condensing fl.uorophen"lls with chloroa.cetic acid in presence of 33% NaOB 801,-q. 
tion. Their m.p.'s corresponded to those previously reported'. 

8. Sen and Tiwari, this JoKmal, 1902, 29, 421. 
9. Sen a.nd Gupta. ibid., 1961, 38, 825. 
10.-Mel'Di~v 8ol1d. Itukalenko. 2Tiwr. ObaA. KTaim., 1969, 2$, 3708. 
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The aryloxyacetic _&cids were converted into thsir ethyl esters a.nd the la.tter (I M) 
refluxed with hydrazine hydrate (2M, 24%) for 3 hours in absolute ethanol medium. After 
removal of the solvent, the acid hydra.zides were cbtainedas crystalline solids. These are 
recorded in Table IV. 

TABLE V 

SINo. Dike tone. M.P. Formula. Temp. 2,4-Dinitrophenylhydr&zonea. 

1. 

2. 

3. 

2-Hydrox:y-3-a.eeto-D 

2-HydriiX)'··3·propio-D 

2-Hydroxy .a. butyro-D 

124-25" c,,H,0 0sF • 140" 

16f-61" C,&H100sF0 150" 

150" 

N. B. D denotes 4',5-diftuorobenzophcnone. 

M.P. Formul&. %Nitrogen. 
Found. Reqd, 

147" 

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 Industrial 
Research, New Delhi, for the award of a jn.nior research fellowship to one of 
them (J.S.G.). 

OBoAlllto CHEMISrRY L.t..BoB.A.TOKIES, 

Ul'llVEBSI'l'Y 0~ GoB.A.KBPil"K,. 

GoB&XIIPl!B. 

BeuitMtl .A.pn1 22, 1963. 


