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and their process of preparation We, CHIMIE FT ATOMISTIQUE, a French
provide new thioamides of the pyridine series, Body Corporate of 98, Rue de
Sevres, Paris,  namely: a-substituted isonicotinic thioamides.  10 (Seine),
France, do hereby declare the inven-    These new compounds (I) satisfy the
for- tion, for which we pray that a patent may be  mula shown in Fig. 1 of
the accompanying 5  granted to us, and the method by which it is  drawing
in which R is an alkyl, aryl or aralkyl to be performed, to be particularly
described  radical. As examples of the compounds com- in and by the
following statement:-       ing within the scope of the present invention,
15 An object of. the present invention is to  there may be mentioned:
a-methyl-isonicotinic thioamide (R  [err] a-ethyl-isonicotinic thioamide
(R= [err] a(n) propyl-isonicotinic thioamide (R= [err] 20
a-isobutyl-isonicotinic thioamide [err] a-amyl-isonicotinic thioamide (R=
[err] a-benzyl-isonicotinic thioamide [err] a-isopropyl-isonicotinic
thioamide [err] o-n-butyl-isonicotinic thioamide [err] 25
a-n-hexyl-isonicotinic thioamide (R= [err] a-phenyl-isonicotinic thioamide
(R  [err] The compounds embodying the invention.   The preparation of
a-substituted isonico- have interesting bactericidal properties which
tinic thioamide (I) from an ester of the corres- permit their use in' food
industries and in the  ponding a-substituted isonicotinic acid (VII) 30
manufacture of detergents. They furthermore  is illustrated by the stages
f, g, h shown in possess marked . therapeutic properties in  Fig. 2 of the
accompanying drawing, which  55 respect of tuberculosis and leprosy.
diagrammatically represents the operations Another object of the invention
is to pro-  permitting the thioamides of the invention to vide a process of
preparing these new com-  be obtained from  readily available simple 35
pounds. This process is characterized in that  compounds. it comprises
reacting hydrogen sulphide on    At stage f, the ester (VII), which is
shown 60 the nitrile of the corresponding -substituted  in the form  of
ethyl ester although other isonicotinic acid. This reaction is conveniently
esters could be used in similar manner, is carried out by bubbling hydrogen
sulphide  treated with concentrated ammonia by which 40  into a 'solution
of nitrile 'in an anhydrous  it is converted into the corresponding amide
solvent, such as ethanol, in the presence of  (VIII). The treatment could
be carried out 65 a nitrogenous tertiary base, such as triethan-  by
agitating the ester (VII) at low tempera- elamine. The thioamide
crystallizes in the  ture with a concentrated solution of ammonia reaction
mixture, whence it is separated by  in a solvent, such as ethyl alcohol. 45
draining.                                    At stage g, the amide (VIII)
is converted The nitrile of a-substituted isonicotinic acid  into nitrile
(IX) by heating between 160 and  70 can-be obtained from an ester of the
corres-  180 C in a vacuum with phosphoric anhy- - ponding a-substituted
isonicotinic acid which  dride acting as a dehydrating agent. is converted
in an intermediate stage into the    It is possible to obtain a more
complete 50  corresponding amide.                        synthesis of the
desired a-substituted thio-  



2                     .    .          . amides by preparing the ester (VII)
from   (VII) to be obtained when R is [err] will now simpler compounds.
Two  procedures are  be described. This procedure comprises three available
for this purpose:          stages [err] Procedure A which is generally
applicable    In stage [err] pyruvic acid (X) . 5   irrespective of the
type of radical R.                      [err] Procedure B  applicable
solely when the  is taken and three molecles thereof are con- radical [err]
densed wth ammonia in analcoholic medium These two procedures are
generally. illus-  into unitonic acid (XI). trated by .the columns marked:
A  and. B.in     Instage [err] the uvitonic acid is decarboxy- 10  Fig. 2.
lated by careful heating around 300[err]C  to  65 Procedure A  will first
be described, in  form a-methyl-isonicotic acid (XII). which the stages a)
to e) are necessary  to   In stage [err] the a-methyl-isonicotinic ad -
obtain the ester-VII.                         is estrified, for examp le by
ethyl. alcohol, into In the stage a),  the ketone R-CO-[err]..ethyl
a-methyl-isonicotinate which is the com-. 15  (II) is condensed with an
oxalic acid ester,  pound(VII) with [err]                       70 such as
ethyl oxalate, [err]          Some examples will now be given of the in the
presence of an alkali metal alcoholate.  preparation of the compounds of
the inven-. In this way the corresponding ethyl acyl-  tion in accordance
with the above-defined pyruvate (III) is obtained.
process. 20    In stage b), the compound (III) is con-
EXAMPLE 1.                    75 densed with cyanacetamide, [err]
a-methyl-isonicotinic thioamide  (Compound in the presence of a nitrogenous
base, such    I R =[err] ) as piperidine, to obtain 3-cyano-4-carbethoxy-
This. compound is prepared according to. 2-pyridone substituted at position
6 by the. -the procedure B. 25  radical.R
Stage [err]-uvitonic acid (XI).                 80 In stage C)j the
compound (IV) is treated     75.g of pyruvic aeid are added drop by with
hot' concentrated  hydrochloric  acid,  drop to 750 cc of -absolute alcohol
saturated which eliminates the cyano group at position   with ammonia at
0[err] C. Uvitonic acid pre- 3 and saponifies the ester group at position
4.  cipitates out. 16 g of the latter are obtained, 30  2-pyridone-4
carboxylic acid, substituted. at  the. acid having a melting point higher
than  8. position 6 by the radical R  (V), is thus   3300 C. obtained.
.         ..  tage [err]-a-methyl-isonicotinic acid (XII). In stage d), the
compound V, which acts       5 g portions of uvitonic acid are heated at in
the tautomeric form. as the corresponding  2800 C under atmospheric
pressure so as to 35  2-hydroxy-pyridine,           .                bring
about decarboxylation; the crude pro- duct is recrystallized from water and
has a COOH      .                  melting point of 292[err] C. 34 g if
uvitonic [err]     acid. gives Ig of a-methyl-isonicotinic acid. OH
Stage  [err]-thyl   - methyl - isonicotinate (VI. The above-mentioned 10 g
of acid are is converted into 2-chloro-isonicotinic: acid  added to 50 cc
of absolute ethyl alcohol and chloride substituted at. position 6 by the
10 g of concentrated- sulphuric acid. The mix- radical R.
ture is refluxed for 3 hours and 7.5 g of the desired ester, having a
boiling point of 102   100 : 104[err] C/9'mm, are::obtained. 40
[err] Stage f-methyl-isonicotin amide-(VIII- [err]
[err] 14 g of ester prepared as explained above are agitated -mechanically
with 15.cc of The chlorination is carried out by a mixture  alcohol
saturated with ammonia at 0[err]C. The of phosphorus. oxychloride and
phosphorus  yied in amideis9.5 g and the melting-point pentachloride. After
'distillation of the phos-  thereof is 163[err] C. phorus oxyoride the
residue is extracted by     Stage gg- a   - methyl - isonicotinic nitrile- 



45  ethyl alcohol, which ensures the conversion of  (IX-R   [err] the acid.
chloride into the corresponding ester    The previously obtained 9.5 g. of
amide are (VI).                                .       heated at
160-180[err] C in a vacuum with 15 g In stage'e): the compound (VI) is
hydro-  of phosphoric anhydride. The yield is 48 g genated catalyticaly
'so. as to remove the  and the melting point 46[err] C. 5   chlorine. This
results in the compound (VII).   'Stage h-a - methyl--isonicotini thioamide
The series of reactions (stages f, g, h) pre-  (I-R= [err]) vously
described for obtainng thecompounds    -The previously obtained 4.8 g  of
nitrile in of the. invention started -with this compound  solution in 18 cc
of absolute-alcohol contain- (VII).                               ing 1.6 g
of triethanolamine are treated with 55   The procedure B, permitting the
compound  hydrogen sulphide. 5.1 g of the desired thio-    800,250 amide
are obtained, the melting point being             EXAMPLE 3.    65 190 C
(dec.).                  -(n)-propyl-isonicotinic thioamide [err]
(I-R [err] EXAMPLE 2.    Ethyl butyryl-pyruvate (III). -ethyl-sonicotinic
thioamide (I-R=[err]   146 g of ethyl oxalate are condensed with In this
and the ensuing examples the pro-  86 g of methyl-(n)-propyl-ketone in the
pre- 70 cedure A is necessarily adopted the stages of  sence of sodium
ethylate prepared from 25g which are indicated merely by the product  of
sodium. 135 g of product, having a boiling they  provide, it being
understood  that  point of 1130 C/6 mm, are obtained. throughout each
example the radical R has    3 - cyano - 4 - carbethoxy  6-(n)-propyl-2- 10
the significance indicated in the beginning of  pyridone (IV). each
example.                               The 135 g of the product just
obtained are Ethyl propionyl-pyruivate (III).       condensed with 62 g of
cyanacetamide in the 36 g of methyl-ethyl-ketone and 73 g of  presence of
24 cc of piperidine in 1200 cc -of ethyl oxalate are condensed in the
presence  95%  alcohol. 64 g of a product, melting at of sodium ethylate,
the reaction mixture being  152 C, are obtained.               80 refluxed
in an alcoholic medium. 28 g of the    6 - n -
propyl-2-pyridone-4-carboxylic acid desired product, having a boiling point
of  (V). 100-105 C/6 mm, are obtained.              The 64 g of the product
just obtained are 3 - cyano- 4-carbethoxy-6-ethyl-2-pyridone  treated with
500 cc of concentrated hydro- 20  (IV).
chloric acid at boiling point. 40 g of a product, 85 205 cc of 6(% alcohol,
22 g of the product  having a melting point of 285[err] C, are just
obtained, 11 g of cyanacetamide and 4.5  obtained. cc of piperidine are
refluxed. 19 g of product,    Ethyl 2 - chloro-6-(n)-propyl-isonicotinate
having a melting point of 2110 C, are  (VI). 25  obtained.
The 40 g of the acid just obtained are go 4-carboxy-6-ethyl-2-pyridone (V).
treated with 80 g of phosphorus oxychloride 30 g of -the cyanopyridone just
obtained are  and 95 g of phosphorus pentachloride. The refluxed with
concentrated hydrochloric acid.  phosphorus oxychloride is distilled and
the 13.5 g of product, having a melting point of  reaction mixture is
treated with 400 g of 30  308[err] C, are obtained.
absolute alcohol. 40 g of chlorinated ester 95 2 - chloro - 4 -
carbethoxy-6-ethyl-pyridine  (VI), having a boiling point of 115-116 C/
(VI).                                     2 mm, are obtained. 26 g of the
product just obtained are treated    Ethyl 2-(n)-propyl-isonicotinate
(VII). with 81 g of phosphorus pentachloride in 45    The product just
obtained is dechlorinated 35  cc of phosphorus oxychloride. The phosphorus
by catalytically hydrogenating it in an alco- 100 oxychloride is distilled
off in a vacuum and  holic medium in the presence of palladium the residue
is treated with absolute -alcohol.  black and potassium' acetate. 30 g of
ester After distillation there are obtained 24 g of  (VII), having a
boiling point of 121-125 C/ product having a boiling point of 127-131[err]
7 mm, are obtained. 40  C/8 mm.
2-(n)-propyl-isonicotinamide (VIII).    105 Ethyl 2-ethyl-isonicotinate
(VII).        The 30 g of the ester just obtained are 



10 g of the ester just obtained dissolved in  treated with 40 cc of
concentrated ammonia 80 cc of absolute alcohol containing 5.5 g of
saturated with gaseous ammonia. 20 g of pro- potassium acetate are
hydrogenated catalytic-  duct, having a melting point of 135 C, are ally on
5% palladium black. 8 g of product,  obtained.
110 having a boiling point of 120-124 C/14
2n)-propyl-isonicotinic-nitrile (IX). mm, are obtained.
The 20 g of the amide just obtained are 2-ethyl-isonicotinic-amide (VIII.
treated with 32 g of phosphoric anhydride. 20 g of the ether just obtained
are agitated  11 g of nitrile, having a boiling point of 90- 50  with 25 cc
of concentrated ammonia. 11 g of  95[err] C/4 mm, are obtained.
115 product having a melting point of 131[err] C, are
a-(n)-propyl-isonicotinic thioamide. obtained.
The 11 g of nitrile just obtained, dissolved 2-ethyl-isonicotinic nitrile
(IX).     in 40 cc of ethanol containing 4 g of triethan- The 11 g of the
amide just obtained are  olamine, are treated with hydrogen sulphide. 55
treated with 15 g of phosphorus anhydride at  8 g of the desired product,
having a melting 120 160-l80[err] C 'in a vacuum. 6 g of a liquid  point of
142[err] C, are obtained. residue are obtained.
ExAMPLE 4. a-ethyl-isonicotinic thioamide (I).
a-`isobutyl-isonicotinic thioamide The 6-g of the liquid just obtained, in
(I-R=[err] -60  solution in 15 cc of absolute alcohol contain-    Ethyl
isovaleryl-pyruvate (III).   125 ing 2 g of triethanolamine, are treated
with    The following mixture is refluxed: hydrogen sulphide. 6.5 g of the
desired pro-    100 g methylisobutylketone duct, having a melting point of
166[err] C, are    146 g ethyl oxalate obtained.
25 gsodium    250 g absolute alcohol (the sodium being  of 95%: alcohol. 42
g of a product, having a previously dissolved in'the alcohol).     melting
point of 1170 C, are obtained. Yield of compound (III):  171 g-boiling
6-amyl-2-pyridone-4-carboxylic acid (V).    ' point: 106-109[err] C/4 mm.
The 42 g of the product just obtained are 5    3- cyano -4 -carbethoxy -6-
isobutyl-2-  hydrolyzed- by.. refluxing them with 300 cc of . 70 pyridone
(IV).                             concentrated hydrochloric acid, 30 g of a
pro- The following mixture is refluxed:       duct,  havia melting pint of
232[err] C, are 93 g of the preceding ester            obtained. 39 g of
cyanacetamide        .          - Ethyl 2-chloro-6-amyl-isonicotinate
(VI). 10     15 cc of piperidine -                     The 30 'g of the
acid just  obtained are  75 750 cc of absolute alcohol.
treated with 57 g phosphorus oxychloride and Yield: 55 g-Melting point:
1560 C.         78 g phosphorus pentachloride. The phos- 4-carboiy
6-isobutyl-2-pyridone (V).      phorus oxychloride is distilled off and the
The 55 g of the product just obtained are  reaction mixture is treated with
70 g of abso- 15  hydrolyzed with  450 cc of concentrated  lute alcohol. 21
g of chlorinated ester, having  80 hydrochloric acid.
a boiling point of 150-160e C/2 mm,  are Yield: 36 g-Melting point 270[err]
C.           obtained. 2 - chloro-4-carbethoxy-6-isobutyl-pyridine    Ethyl
2-amyl-isonicotinate (VII). (VI).
The 21 g 'of product just obtained are 20    The 36 g of the product just
obtained are  hydrogenated in 150 cc of absolute alcohol 85 treated with 96
g of P [err]  in 71 g of P O [err]  containing '9 g of potassium  acetate
in the The chloride of the chlorinated acid is there-  presence of 5 %
palladium black. 12 g of pro- after treated with absolute alcohol.
duct having a boiling point of 165-169[err] C/ Yield: 37 g-boiling point:
146-150 C/  6 mm, are obtained. 25  8 mm.
2-amyl-isonitanamide (VIII). Ethyl 2-isobutyl-isonicotinate (VII).     The
12 g of the product just obtained are  - 24 g of the ester just obtained
are de-  agitated with 10 g of concentrated ammonia chlorinated by
catalytic hydrogenation as in  saturated with gaseous ammonia at 0 C. It
the previous examples.                     was found impossible to obtain
the- amide 30  Yield: 16 g-boiling point: 110-114 C/  without heating To
obtain it, the reaction  95 ' mixture is heated in a sealed tube at 1100 C 



(VIII).  for 6 hours. The oily layer obtained sets into The 16 g of the
product just obtained are  a solid mass upon trituration with petroleum
agitated with 15 cc of concentrated ammonia.  ether. 5 g of amide, having a
melting point 35  Yield:- 7 g-Melting point: 106[err] C           of-89C,
are obtained.                     100 2-isobutyl-2-isonicotinic nitrile
(IX).    2amyl-isonicotinic nitrile (IX). The 7 g of the product just
obtained are    The 5 g of amide just obtained are de- treated with 12 g of
[err]                 hydrated with 8 g 'of phosphorus anhydride Yield: 5
g-Boiling -point: 107-117 C/  at 160[err] C. 2 g of a liquid product which
does 40  6 mm.                                       not set into a solid
mass in an ice box, are 105 a-isobutyl-isonicotinic thioamide (I).
obtained. The- 5 g of the product just obtained are    a-amyl-isonicotinic
thioamide (I). dissolved in 15 cc of absolute alcohol to which    The 2 g
of nitrile just obtained, dissolved are added 1.5 g of triethanolamine. A
current  in 10 cc of absolute alcohol, to which is added 45  of hydrogen
sulphide is passed through the  0.6 g of triethanolamine, are treated with
110 solution.                                  hydrogen sulphide in ice.
Nothing crystallizes.  - Yield of the first crop:  1.8' g-Melting point:
The reaction mixture is treated- with water, 153 C.
the insoluble product is separated and dis- EXAMPLE 5.             solved
in benzene. The latter is thereafter 50          a-amyl-isonicotinic
thioamide     distilled off and the residue is triturated on a 115 (I-R =
[err]             porous plate. The desired product, which has Ethyl
caproylpyruvate (III).              a melting point -of 70[err]C:, is
obtained. 63 g of' methyl-amy1-ketone and 81 g of                 EXAMPLE
6. ethyl oxalate are condensed in the presence       a-benzyl-isonicotinic
thioamide 55  of sodium- ethylate prepared from 13.8 g of          (I-
[err] sodium and 150 cc of absolute alcohol, 400 cc    Ethyl
phenylacetylpyruvate (III); of alcohol being added to the reaction mixture
A solution of 25 g of sodium in 300 cc of so as to render it fluid. After
acidification with  absolute alcohol is treated with a mixture of sulphuric
acid, 88 'g of product, having a  134 g of benzyl-methyl-ketone and 146 g
of 60  boiling point of '130 under 4.5 mm, are  ethyl oxalate at 10[err]C.
The mixture is there-      ' obtained.
after acidified by-25% sulphuric acid, poured
3-cyano-4-carthoxy-66-myl-2-pyridone.     onto- ice and extracted with 500
cc of benzene The 88 g of the product just obtained are  The mixture is
dried and the benzene dis- condensed with 34.5 g of cyanacetamide- in
tilled off in a vacuum. 224 g of a thick red the presence of 13.2 cc of
piperidine in 600 cc  oil are obtained.    800,250
5 3 - cyano4carbethoxy-6-benzyl-2-pyridone  tilled. 19 g of product, having
a boiling point (IV). -                                  of 187-190[err]
C/4 mm, are obtained. A suspension of sodium cyanacetamide in alcohol was
prepared by putting 65 g of    2-benzyl-isonicotinamide (VIII).
cyanacetamide in a solution of 18.6 g of    The 19 g of the ethyl 2-benzyl
isonicotinate 65 sodium in 235 cc of methyl alcohol. The  just obtained are
put into 50 cc of ammonia cyanacetamide was previously dissolved in  of
density 28[err] Be which had been previously 400 cc of absolute ethyl
alcohol. The pre-  saturated with a current of gaseous [err] at viously
obtained oil is thereafter added drop  0[err] C. The mixture is agitated
for 2 hours on 10 by drop while cooling. The mixture is agitated  a shaking
machine and left overnight in an 70 for 4 hours and the alcohol is
distilled off in  ice box. The precipitated amide is drained a vacuum. The
residue is dissolved in the  the the filtrate is again'saturated with NH.
minimum of water and slowly acidified with  After several treatments, 14 g
of a white HCl to pH2. The resin obtained is triturated  product, having a
melting point of 153- 15  several times with water, impurities are dis-
158[err] C, are obtained.               75 solved out with 350 cc of
alcohol (in which the pyridone is insoluble) and 71 g of pyri-
2-benzyl-isonicotinonitrile (IX). done (M.P.= 167-168 C) are obtained by
The 14 g of the product just obtained are filtration.
heated with 20 g of phosphoric anhydride in 



a vacuum at 160-170 C for 5 hours. The 20
2-pyridone-6-benzyl-4-carboxylic acid (V).   mixture is allowed to cool,
ice is added, and 80 The 71 g of the product just obtained are  the mixture
is made alkaline with sodium gently refluxed for 6 hours with 285 cc of
hydroxide. The product is extracted with 50% [err]. The mixture is filtered
and the  150 cc of ether and then twice with 50 cc of filtrate is poured on
1 kg of ice and water  ether. The ethereal extracts are dried over 25
while agitating. 47 g of a product, having a  calcium chloride, the ether
is distilled off and melting point of 320-325[err] C, are obtained.  the
nitrile is distilled in a vacuum. 8 g of product, having a boiling point of
175-180 Ethyl 2-chloro-6-benzyl isonicotinate (VI).  C/6 mm, are obtained.
The 47 g of the product just obtained are dissolved in 76 g of phosphorus
oxychloride    a-benzyl-isonicotinic thioamide (I). 30  while refluxing at
105-l10[err]  C. 104 g of    The 8 g of 2-benzyl-isonicotinonitrile just 90
phosphorus pentachloride are thereafter added  obtained are dissolved in 25
cc of absolute in small amounts during 45 minutes while  alcohol to which
are added 2.7 g of triethan- always maintaining the temperature at 105-
olamine. A current of dry hydrogen sulphide  ' 110[err] C. The phosphorus
oxychloride is there-  is passed therethrough; when after 30 minutes 35
after distilled off in a vacuum, the residue is  a temperature of 25[err] C
is obtained, the flask  95 cooled in a mixture of ice and salt and 120 cc
is plunged into ice water and the [err] is con- of absolute alcohol are
added slowly while   tinued to be passed therethrough for a further
agitating. Everything dissolves and the whole  hour. The thioamide
crystallizes little by little is then poured on 270 g of crushed ice. The
and finally everything sets into a solid mass. 40  mixture is washed with
water and extracted  The product is filtered, washed with very with ether.
The ether solution is washed with  little cold alcohol and dried 10 minutes
at a solution of sodium bicarbonate, dried over  700 C. 6 g of product in
the form of a mimosa [err] and filtered. The ether is distilled  yellow
crystalline powder and having a melt- off and the residue is distilled in a
vacuum.  ing point of 150[err] C, are obtained. 45  31 g of a product,
which distills at 185- 189[err] C/9 mm and solidifies upon cooling, are
EXAMPLE 7.      105 obtained.
a-isopropyl-isonicotinic thioamide (I-R= CH-(CH3)2). Ethyl
2-benzyl-isonicotinate (VII).      Ethyl isobutyrylpyruvate (III). The
chlorinated derivative is reduced cata-    25 g of sodium are dissolved- in
250 g of 50 lytically in the presence of 5%  palladium   absolute' alcohol
86 g of methyl-isopropyl- 110 black. 11 g of potassium acetate are added to
ketone and 146 g of ethyl oxalate are added. the 31g of the chlorinated
derivative in 350  In the course of the operation a further 100 cc cc of
alcohol The catalyst is introduced in two  of alcohol are added so as to
render the mix- portions. 0.5 g of palladium chloride are used  ture fluid.
The mixture is then treated with 55  in all. The reduction is terminated
when 2450  dilute sulphuric acid and extracted with ben- 115 cc of hydrogen
have been absorbed. The cata-  zene. 153 g of product, having a boiling
point lyst is drained and the alcohol is distilled off  of 113-116[err] C/5
mm, are obtained. in a water bath. The product crystallizes. It    3 -
cyano - carbethoxy - 6 - isopropyl -2- is extracted with 100 cc of ether,
washed with  pyridone (IV). 60  a solution of bicarbonate and then with
water.   360 g of the product' 'just' obtained are 120 The product is dried
over [err] and  dis-  treated with 138 g of cyanacetamide and 52    cc of
piperidine in 2 litres of alcohol, 221 g    135g of water. The  mixture is
poured onto of pyridone, having a melting point of 197[err]    ice,
filtered, washed and dried. The yield is C, are obtained.
38 g (M.P=225[err] C) 2-pyridone- 6-ispropyl-4-carboxylic acid    Ethyl
2-chloro-6-n-butyl-isonicotinate (VI The 39 g of the product just obtained
are  70 100 g of the product just obtained are re-   treated with 72 g of
POCI[err], and 100 g of [err] fluxed for 4 hours with    Ol t&nitr
isteaefit90gf easily. The" solution is poured0 itom 1 lit...,re. o eabslte
coL Afte exrcinCih  te (Vi).    -   '    ~~~~~it'15f' d         dThe 30
4gfuthe prdcMts  baine  t 



a86 g    cfte rdct   jus bbaiedar teae d   disled iiX20rccof-ioluea  alcoho
'wit after reMovlofP01, wt 240d gnt of abs~ohit  hydrjjjgenatedo in f- .
prsne  fplld    alcohol and dried.' 50 g of yellow crystalline  into a
solid mass, it is filtered, washed with powder, having a melting point of
120[err] C,  very little alcohol and dried at 600 C. 7 g are obtained.
of crystalline powder' having a melting point
2-pyridone-6-n-hexyl-4-carboxylic acid (V).  of 124-125 C, are obtained. 5
50 g of the product just obtained are gently refluxed for 7 hours with 200
cc of 50%                  EXAMPLE 10.                  65 [err] The cooled
liquid is poured onto            a-phenylisonicotinic thioamide 1.5 kg of
ice to which water is added. 44 g            (I-R= [err] of beige powder
having a melting point of.   Ethyl benzoylpyruvate (III). 10  226-228 C,
are obtained.                   A mixture of 120 g acetophenone and 146 g
of ethyl oxalate is added to the ethylate ob- 70
Ethyl-2-chloro-6-n-hexyl-isonicotinate (VI).  tained from 25 g of sodium
and 300 g of 50 g of the product just obtained are dis-  alcohol. The
mixture sets in a solid mass. A solved in 85 g of [err] by refluxing. 116 g
further 500 cc .of alcohol are added and the of [err] are then added in
small amounts and  mixture is acidified with 20% [err]. The' 15  then the
mixture is heated for one hour at  sodium sulphate is separated by
filtration and  75 140[err] C. The excess [err] is distilled off in
extraction is effected with benzene. 177 g of a vacuum. The residue is
cooled to 00 C and  product, having a boiling point of 167[err] C/ 100 cc
of absolute alcohol are slowly added.  5 mm and a melting point of 40 C,
are Everything dissolves and the mixture is left  obtained. 20  overnight.
The liquid is poured onto 350 g of crushed ice and the mixture is extracted
3 -cyano- 4 - carbethoxy - 6 -phenyl - 2- 80 with ether.The ethereal
extracts are washed  pyridone (V). with water, then dried and filtered. The
ether    155 g of ethyl benzoylpyruvate are treated is distilled off and
the product distilled in a  with 60 g of cyanacetamide and 23 cc of 25
vacuum. 38 g of product, having a boiling  piperidine in 1200 cc of
absolute alcohol at point of 185-188[err] C/5 mm, are obtained.    60 C.
100 g of pyridone, having a melting  85 point of 2370 C, are obtained.
Ethyl 2-n-hexyl-isonicotinate (VII). 38 g of the product just. obtained are
dis-    2-pyridone-6-phenyl-4carboxylic acid (V). solved in 300 -cc of
absolute alcohol. 15 g of    100 g of the pyridone just obtained are 30
potassium acetate are added and the product  refluxed with 750 cc of
concentrated HCl. -is hydrogenated in the presence of palladium   By
diluting the filtrate, 22 g of product, hav- 90 black. 3160 cc of hydrogen
are absorbed.  ing a melting point of 342 C, are obtained. The mixture is
drained and distilled. 27 g of    Ethyl 2-chloro-6-phenyl-isonicotinate
(VI). colourless liquid which distills at 162-166    60 g of the acid just
obtained are treated 35  C/6 mm are obtained.                       with
105 g of [err] and 145 g of [err] then, after elimination of the [err] with
130 g of 95 2-n-hexyl-isonicotinamide (VIII).        absolute alcohol.
After elimination of the 27 g of the product just obtained are put
insoluble part, the mixture is poured onto ice into 70 cc of ammonia of
density 20[err] Be;  and extracted with ether. The ether is dis- the
mixture is saturated, while being main-  tilled and the residue is
rerystallized in 40  tained at' [err] with a current of gaseous  alcohol.
26 g of product, having a melting 100 ammonia for 1 hour. The mixture is
agitated  point of 88-89 C, are obtained. and put into an ice box, drained
and dried. 17.5 g of product, having a melting point of    Ethyl
2-phenyl-isonicotinate (VII). 106-1080 C, are obtained.
The product just obtained is hydrogenated in absolute alcohol in the
presence of potas- 45    2-n-hexyl-isonicotinonitrile (IX).        sium
acetate and palladium black. 6.5 g of 105 17.5 g of product just obtained
are rapidly  product, having a melting point of 44[err] C, are mixed with
25 g of [err] The mixture is  obtained. heated for 5 hours at 160-170[err]
in a vacuum 



of 20-30 mm of mercury. Crushed ice and    2-phenyl-isonicotinamide (VIII).
50  concentrated soda lye are added until pH10    The 6.5 g of the product
just obtained are is reached.- The suspension obtained is ex-  agitated for
a long period with 6 g of saturated 110 tracted several times with ether.
After distil-  ammonia. 2.1 g of a solid white product, hav- lation in a
vacuum, 10 g of nitrile, having  ing a melting point of 137[err] C, are
obtained. .'a boiling point of 145-150 C/6 mm, are
2-phenyl-isonicotinonitrile (IX). -  btained.
The treatment of the 2.1 g of the product just obtained with 2.5 g of [err]
gives 1 g 115 -n-hexyl-isonicotinic thioamide (I).  of nitrite having a
melting point of 75[err] C. The 10 g' of nitrile just obtained are dis-
solved in 15 cc of absolute alcohol; the solu-    2-phenyl-isonicotinic
thioamide (I). tion is saturated for 2 hours with dry hydro-    1 g of the
product just obtained is dis- 60  gen sulphide while cold. The mixture sets
solved in 5 cc of absolute alcohol with 0.3 g    800,250 of
triethanolamine. [err] is passed through the  the latter being converted by
ammonia into solution  first at ordinary temperature and   amide, which is
itself dehydrated by phos- :then at 00 C. 0.6 g of'thioamide, having a
phoric anhydride into nitrile. melting point of 157[err] C, is: obtained.
15. Process as claimed in claim 14, wherein S     Although specific
examples of the invention   the ester of the a-substituted isonicotinic
acid  45: have been described, it is. to be understood  is prepared by the
following reactions:- that the invention: is not limited thereto, the
-condenation  of a ketone having- the scope of the invention being defined
in the   formula -, ith an oxalic diester, appended claims.
-condensation:: of the  acylated  pyruvic 10    WHAT WE -CLAIM  IS:-
ester obtained with cyanacetamide, thereby  50 1. As new industrial
products: the  -sub-  obtaining an ester of 3-yano4 carboxy-2- stituted
isonicotinic thioamides having the  pyridone substituted .at position 6 by
the general formula shown in figure 1 of the  radical R, .accompanying
drawings. in which R  is an        -hydrolysisof- the compound obtained 15
alkyl, aryl or aralkyl radical.                 which- saponifies the ester
and eliminates the  55 2. a-methyl-isonicotinic thioamide.      cyano
group,thereby giving 4-carboxy-2- 3. a-ethyl-isonicoinic . thioamide.
pyridone s:ubstituted at positon 6 :by the 4. -(n) propyl-isonicotinic
thioamide. .   radical R,- 5. a-isobutyl-isonicotinic thiamide.
-chlorinaion of-said carboxy-pyridone by 20      6. a-amyl-isonicotiinic
thioamide.           phosphorus pentachloride and  phosphorus  60 7.
a-benzyl-isonicotinic thioamide.         oxyochloride followed by
esterification, there- 8. a-isopropyl-isonicotinic thioamide.      by
obtaining an ester of 2-chloro-carboxy- 9. a-n-biityl-isonicotinic
thioamide.       pyridine substituted at position  6 by the 10.
a-n-hexy-isonicotinic thioamide.      radical R, and 25     11.
a-phenyl-isonicotinic thioamide.:          -dechlorination  of said
compound  by  65 12. Process of preparing a-substituted iso-  catalytic
hydrogenation. nicotinic thioamides according to claims 1 to     16.
Process: as claimed in claim 14, wherein 11, characterized in that hydrogen
sulphide   R is a methyl radical and the ester of a-methyl- is reacted with
the nitrile of  the correspond-  isonicotinic acid is prepared by the
following 30  ing a-substituted isonicotinic acid.            reactions:
70 13. Process as claimed in claim 12, wherein    -condensation   of
pyruvic acid  with said reaction is carried out by bubbling hydro-
ammonia to obtain uvitonic acid, gen sulphide into a solution of the
nitrile in    -thermal decarboxylation of the uvitonic an anhydrous
solvent, such as ethanol in the   acid providing a-methyl-isonicotinic
acid, and 35  presence of a nitrogenous tertiary base,such   esterification
of the latter.  -             75 as triethanolamine.
17. Process according to claims 12 to 16 14. Process as claimed in claim
12 or 13,  substantially as described: with -reference to wherein the
nitrile .of the a-substituted iso-  the examples. nicotinic. acid is
prepared from an ester of the 40  corresponding a-substituted isonicotinic
acid,     MARKS & CLERK. 
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[err] is passed through the  the latter being converted by ammonia into
solution  first at ordinary temperature and   amide, which is itself
dehydrated by phos- then at 0[err] C. 0.6 g of thioamide, having a  phoric
anhydride into nitrile. melting point of 157[err] C, is obtained.
15. Process as claimed in claim 14, wherein 5     Although specific
examples of the invention  the ester of the a-substituted isonicotinic acid
45 have been described, it is to be understood  is prepared by the
following reactions: that the invention is not limited thereto, the
--condensation  of a ketone having  the scope of the invention being
defined in the  formula R-CO-[err] with an oxalic diester, appended claims.
--condensation  of the  acylated  pyruvic 10    WHAT WE CLAIM  IS:-
ester obtained with cyanacetamide, thereby  50 1. As new industrial
products: the a-sub-  obtaining an ester of 3-cyano-4 carboxy-2- stituted
isonicotinic thioamides having the  pyridone substituted at position 6 by
the general formula, shown in figure 1 of the  radical R, which R  is an
-hydrolysis of the compound obtained, 15  alkyl, aryl or aralkyl radical.
which saponifies the ester and eliminates the  55 2. a-methyl-isonicotinic
thioamide.        3-cyano group, thereby giving 4-carboxy-2- 3.
a-ethyl-isonicotinic thioamide.        pyridone substituted at position 6
by the 4. a-(n) propyl-isonicotinic thioamide.   radical R, 5.
a-isobutyl-isonicotinic thioamide.       -chlorination of said
carboxy-pyridone by 20      6. a-amyl-isonicotinic thioamide.
phosphorus pentachloride and  phosphorus  60 7. a-benzyl-isonicotinic
thioamide.        oxychloride followed by esterification, there- 8.
a-isopropyl-isonicotinic thioamide.    by obtaining an ester of
2-chloro-4-carboxy- 9. a-n-butyl-isonicotinic thioamide.      pyridine
substituted at position  6 by the 10. a-n-hexyl-isonicotinic thioamide.
radical Rand 25     11. a-phenyl-isonicotinic. thioamide.
--dechlorination  of said  compound  by  65 12. Process of preparing
a-substituted iso-  catalytic hydrogenation. nicotinic thioamides according
to-claims 1 to   16. Process as claimed in claim 14, wherein 11,
characterized in that hydrogen sulphide  R is a methyl radical and the
ester of a-methyl- is reacted with the nitrile of the correspond-
isonicotinic acid is prepared by the following 30  ing a-substituted
isonicotinic acid.           reactions:
70 13. Process as claimed in claim 12, wherein    -condensation   of
pyruvic  acid  with said reaction is carried out by bubbling hydro-
ammonia to obtain uvitonic acid, gen  sulphide into a solution of the
nitrile in  -thermal decarboxylation of the uvitonic an anhydrous solvent,
such as ethanol in the  acid providing c-methyl-isonicotinic acid, and 35
presence of a nitrogenous tertiary base, such   esterification of the
latter.                            75 17. Process according to claims 12 to
16 14. Process as claimed in claim 12 or 13,  substantially as described
with reference to wherein the nitrile of the a-substituted iso-  the
examples. nicotinic acid is prepared from an ester of the corresponding
a-substituted isonicotinic acid,           MARKS & CLERK. Leamington Spa:
Printed for Her Majesty's Stationery Office, by the Courier Press.-1958.
Published at The Patent Office, 25, Southampton Buildings, London, W.C.2,
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