1, 014, 050 3 hydr oxi de sol ution

are added and the reac- filtered off with suction and washed with tion
m xture left to stand for a further 10 water. There are obtained 23 g. 1 -
(5 - nitros” m nutes at roomtenperature, then acidified 2-furyl) - 2 -
(4 - carb0f§y 2 - pyridyl)- W th 2N hydrochl oric acid, mxed with

t hree et hyl ene whi ch, after

of. water and. .after s

T-ecryst: Aat. om. - 10.5 times its volune
decorrposes bet veen -

for 1 hour,” t] : o
q err ] B0 ¥ 8%
found: o St 6
di‘oxan : .-.__E% andm_ 0- 2 -
ystals'whi ch

2544’[§-rr]c

enﬁed especlally polyhydroxy esters),
iido: and carboxy-hydramdo radlcals

40

45
" reversal: df “this” reactlon, S-mtro- 2
Hl—furan. can_be condens.ed w1th com—{; 50

55

possible to use, in the men-
, the corresponding S5-unsub-
“fura: denvatwes as reaction” comi- 65
after condensation “has taken :

- out: careful mtratxon in the

itis 70:

ds ‘are advantageously pro-
by saponification of the correspondmg

. B.
Cylamino co "porunds,




4.6 g. 4 - methyl - pyridine - 2 - carboxylic acid nethyl ester are
heated for 3 hours under (err]JHerr]Nerr]QJerr] (MW 260) Calc.: N
10.78% 20 reflux at a bath tenperature of 160[err]C. wth

found: — N 10.65% ~4.73 Q. b-nitrofuriural 1n a mxtare ofr 4.6 < Q.

acetic anhydride and 0.9 gl aci al
sodi um hydr oxi de 55 After cooling,
solution in aqueous di oxan, the equival ent

acetic acid. By titration with¥.1 N
the reaction mxture is tri- :
- turated with diisopropyl

ether and faltered weight is found L(mbm 264+1% 25 wth suct. ion. There
are obtalneaTﬂev T||L T af-ter Y1, |s.
EXAVPLE: 6. . % b SRR gfi;i‘t d’&ﬁ?fg@:gaﬁmgﬂé“%ﬁ are dis (50

nitro - 2 - errm %%‘ m,mb %@“‘ ioap andy #fter ¢o0 %ated in

ﬁnfb a’ solution of 1 ). concen@dtéde 4’-7 g.

a vacuum_t ctonal compounds 20mmg)yithud;hk:)scope at
: accotd- ang@ungorllwm lutionngnd [ lodrop. 2

of residde &irerad formyle (I of the i

gyngy _
2 - (6- 30 & RTITERDN AT, % G S QAT %‘gg??m‘--
DYFi dyl) - dokenoeic G G CHSCBRARS R pleaing U, Al 50
gives 2.3 |ﬂ‘heEfcawpixgaEﬂimp rsmven forehet mmﬁ’sbnedDJZGng duct whichQare 6i6- cry§t al's
mel ting & Pa%msez the presscpica| SiveiD, Wr%hmanfgzemd |ag¢.d'§vetdlan 36 .
of " of t 5 (5 -nitro-: Zaftfﬁi f %‘%}% iRt ure. of 20
m. water, B. -2 Gy - 2 { % = &8 bR m@fsmns& a?.l gla?:iale-t_da_x;lg._ene

centrat eds suI mldcc 304 pbmlyl]d Z&ylede di

35

- 45

- (5 - nitro - 2 - furyl)-
vmyl] pyndme 6 - carboxylic acid chloride
(prepared as in Example 7 of- Specification

CmH N, 0 (MW 259) Cile. v
: Found

' - EXAMPLE 2. .
1- (5 mtro .2 ~furyl) -2 - (4 - acetan'udo-
2 - pyndyl) - ethylene. "= . .
34 g. 4 - amino - 2 - methyl - pyridine are
heated under reflux for 30 minutes . with 31.4.
ml, acetic anhydride, 4.5 g. 5-mtrofurfural_
then added and the reaction mixture refluxed’
for a further 3 hours at a bath temperature of
160°C. A further 1.5 g. S-nitrofurfural are
added, the reaction mixture maintained at a

: bath temperature of 160°C, for another 3
" hours, finally -another 1.5 .g. S-nitrofurfural

65

added and heating continued for yet another

C,,,HnN O (MW 273) Calk.:
Found:

ExXAMPLE 3.
1 - (5 - nitro - 2 - furyl) - 2 - (4 - amino-
2 - pyridyl) - ethylene,
0.25 g. of the compound prepared: in Ex—

" ample 2 are dissolved in a mixtire of 1.3 ml.

70

85

90

105

SN hydrochloric- acid and 1.3. ml. - dioxan
and heated for 30 minutes at a bath tempera-
ture of 100°C. After evaporation in a vacuum,
the residue. obtained is. dissolved with a-small

C,,;H,N,0, (M.W. 231) Calc.:
. found

ExAMpLB 4 T
1- (5 nitro - 2 - furyl) - 2- (4 carboxy—
: 2 - pyridyl) - ethylene.

4 g. 2 - methyl - pyridine - 4 - ~carboxylic
acid methyl ester are heated with 4.11 g. 5--
nitrofurfural in a mixture of 4 g. acetic anhy-
dride and 0.8 g. glacial acetic acid for'3 hours
under reflux at a bath temperature of 160°C.
After cooling, the reaction mixture is tri-
turated with 1sopropy1 ether and filtered thh

C13H1.,N20 (MW 274) Calc.:
found

25 g of the methyl ester so obtained sre”
dissolved in 182 ml, of a mixture of dimethyl
formamide and dioxan (2:1) and 11 ml 1N

'C 55.6%;
C55.46%,; 'H 3.48%;

2 hours at. the same bath temperature After_-
standing overnight .at room temperature, - the-
separated material is filtered.-off with-suction,-
washed with a.little. glacial acetic acid;:dried-
to give 4.5 g. of material which is bozled out”

C 57.1%,;
C 57.62%,;

amount of a’mixtare of water and dioxan

C.57.1%; .
C 56.74%;

. C .5692%;
C 56.85%;

sodium’ hydroxide solution added thereto at’

oacéde acid of the 0.6 g. of product so obtained,
it decomposes, with foaming, on an aluminium
block between 272 and 275°C

H 3.48%; -
N 15.76%

three times with S0 ml. amounts of a mixture
of dioxan and toluene (1:2) and the combined
clear extract solutions evaporated in-a vacuum,
The evaporation- residue 'is “triturated with

80%, . -aqueous ethanol to 0.2 g of ‘material
which is then recrystallised from isopropanol.:
are obtained which melt at

Yellow
223—225°C, (decomp.).

H 4.03%;
H 4.06%; .

N .15.38%
N"14.92%.

(1:1) and one drop of 2N hydrochloric acid,
undissolved material filtered off and the clear
filtrate mixed with a concentrated solution of
ammonia until a basic reaction is obtained.
The 0.12 g. of product which thereby separate

out are washed with water and' dried. Above
190°C; the compound shows a colorauon andg

deccmposes at about 203°C.

H39%; N I8.18% -
H 4.18%; N 18.02% -

suction to'give 6 g. of a solid crude product_

which is exhaustively boiled’ out with dioxan. -
Upon cooling the combined hot filtrates, there"

are obtained 3.9 g. of crystals and a'further

045 g. of crystals are obtained from the’
mother liquor. After recrystallisation from-100°

ml, dioxan, with the use of activated ‘char-

~ coal, thereareobtamed38g of -a yellow”

compound w1th a melung pomt of 225—
226°C.

H 3.65%;
. H 4.04%;

N 1022%
N 10.25%

30°C. After standing for 10 minutes. at room.
temperature, a further 2 ml IN sodium

N 1622°/;, RSt
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35 so obtained are dissolved in a mxture of A solution of 1 g. sodium
nitritein5 ni. di met hyl formam de and dioxan (2: 1), 6.6 m. water
is added tfRereto, with stirring, at room 1IN sodi um hydr oxi de sol ution

added_ther_eto, tenperature, the reaction mxture left to stand t he
reaction mxture allowed to stand for 10 for 15 t0:-30 m nutes at room-
tenperature _70 m nutes_at room $8WAPature, a furthpr 1.1 anr?then

slowy

Chon add at € gydrkidb@ttion] X084 fad BDGeadD fitfbhed AN wi@diuoiBahyridr @xshele wab| Ut i on

d

RioR @fitr@e 16t xd sl fos athmahercmncwtrr'ﬁhemohm qbtaméia-as 1- (5 mtv—t he
resul t ant sugpmlaonooahatm!’m@@{ 1

t i a pH
of 3 gﬁgﬁ&’c A I8 do, W sylmmgu;)r(’tgfrén?f’at ed |
agueous sohutfg,,op hmg : ?“ .1 vvashed wth the
anmoni a, the orange b;a o 1D sAbOYEe* |oned
sol vent m xture. The¥e{flf T| I%%é)rf%dof léngd&;f,sfpi £ o8 :ﬁg; B wi th water
45 resid |s vveII urat dvmth 150 Y i
There is obtg f‘““ Qnt@l RUrBy0- wiz‘h“s’r‘g%“%%f &% ! :
of ﬁrystal S. Af er n,e ektiyRatl | On T oNdedompose e z@dmwzmhweuctlon and
washed with waéeg 4-rmethy1nﬁ9yr@fned|20>cahoxahnj Ayl ive 1 g
of .materi uﬁf’i‘r ’t‘%‘le‘l1 f%féi%’@@ %ﬂ’ﬂe Qﬁ‘oﬁ’pg%wgﬁfﬁl t§ ,10 )g
deconposi - U3 g, 51fn met hyl -for mani de and tion,
279[ er r] C. g. acetic anhydride and Oqgcfai *d&ﬁ:rd‘cihN[ erBy'] ﬁﬂﬁﬁﬂ' hﬂ( N\ Sm hmmﬁﬁ 55C
56..9% H 3. Af&%cwhng;l the . r@?ﬁ@n mixture is tri- solution 'in aqueous dioxan, the equxvalentpound

C 56 36% 4 X
30
35
40

45

%‘h and filtered
ere are 0 ed 79 g. of
ﬁlter resxdue which, after drying, is
exhaustively boiled out with dioxan. The com-
bined extracts are evaporated in a vacuum to
give 4.7 g. of residue which, after recrystal-
lisation from 120 ml. 60%, aqueous dioxan,
with the use of activated charcoal, gives 2.3
g. of crystals melting at 204-—205°C

15 g. of the 1 - (5 - nitro - 2 - furyl) - 2-
(2 - carbomethoxy -4 - pyridyl) - ethylene
so obtained are dissolved in a mixture of
dimethyl formamide and dioxan (2: 1), 6.6 ml.
1N sodium hydroxide solution added thereto,
the reaction mixture allowed to stand for 10
minutes at room temperature, a further 1.1
ml. IN sodium hydroxide solution then added
to the resultant suspension and, after again
standing for 10 minutes at room temperature,
filtered with suction and washed with the
above-mentioned solvent mixture. The filter
residue is well triturated with 150 mtb water
containing 5.5 ml. 2N hydrochloric acid,

_ filtered with suction and washed with water

85

to give 1 g of material. After recrystallisation
from a mixture of dimethyl formamide and

C.,H,N,0, M.W. 232) Calc.:
Found:

The compound dissolves with a deep
orange-red colour in excess dilute sodium
hydroxide solution and precipitates out upon
acidification of this solution with dilute hydro-

. chloric acid.

95

WHAT WE CLAIM IS:—
1. 1 - (5 - nitro - 2 - furyl) - 2 - (6 - carb-
oxamido - 2 - pyridyl) - ethylene."
2. 1-(5 - nitro - 2 - furyl) - 2 - (4 - acet-
amido - 2 - pyridyl) - ethylene.
1-(5- niro - 2 - furyl) - 2 - (4-
amino - 2 - pyridyl) - ethylene.

weight is' found to be 264+=1%,.

- EXAMPLE 6.
1-(5- mn'o 2 - furyl) - 2 - (6 ~ hydroxy-
2- pyndyl) ethylene.

092g 1:- (5. - nitro - 2 - furyl) - 2 - (6-
amino - 2 - pyridyl) - ethylene (produced as
in Example 11 ‘of Specification No. 11674/64)
(Serial 1010,582) are dissolved in 36 mlL of
a warm mixture of 20 ml water, 8 ml. con-
centrated 'sulphuric acid and 28 ml. dioxan.
A solution-of 1 g. sodium nitrite in 5 ml
water is added thereto, with stirring, at room

temperature, the reaction mixture left to stand -

for 15 to 30 minutes at room temperature
and then. slowly heated to about 100°C. The
reaction mixture is then concentrated in vacuo,
diluted* with water, adjusted to a pH of 3
with a concentrated -aqueous solution of
ammonia, the orange—yellow crystals obtained
filtered off with suction, washed with water
and dried .## vacuo. There is obtained about
1g of ‘crystals. 'After recrystallisation from a
mixture of dioxan and dimethyl formamide
(3:1), the compound melts, with decomposi-
tion, at 279°C.

C 569%; ~H 345%; N 1207%

N 12.04%,.

(5 - “itro - 2 - furyl) -
- pyridyl) - ethylene.
_ ‘nitro - 2 - furyl) - 2 - (2 - carb-
: _pyndyl) ethylene
- - furyl) - 2 - (6-
hydroxy 2% pyndyl) - ethylene
7. Process’ for the preparation of com-
pounds. according to any of claims 1 to 6,
substantially - as hereinbefore described and
exemplified.. -
8. Compounds accordmg o any of claims
1 to '6,: whenever prepared by the process
accordmg to claun 7

2 - (4-
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The conpound dissolves with a deep 4. 1 - (5 - nitro - 2 - furyl)
- 2 - (4- 85 orange-red colour in excess dilute sodium carboxy - 2 -
pyridyl) - ethyl ene. hydr oxi de solution and precipitates out upon_ 5.
1-:-(5 - nitro - 2 - furyl) - 2 - (2 - carb- acidification of this
solut®on with dilute hydro- oxy - 4 - pyrldyl) - et hyl ene. chloric
-aci d. .1 - (5- nitro- 2 - furyl) -2
- (6- 100 : _ _ hydroxy -2 -
pyridyl) -_ethylene VWMJ@N?%&LAIM' IS'-_ 7.
Prpocess 1 \

T, 2 - fur I)
d Tshec? with y
_ A & Eﬁ% E&BP (5 mtro—oxam do - 2 -
ADAfarl) 8k |- y(4 ascafegyel nhepwiag)-descri bed and
'__14ne- whichet after saﬂqne@‘om 10 )
iyl ngc&)méamm; decomposes8 be‘l’ﬁﬁpounds __
¢ Lno,f- - fury -2- (4-- 1

S R S e

pyr i dyl )Lmnuteetahy&oﬁn&mperam, then'4¢
1 - 5 Jmﬂmhmﬂmmamé Wl-
105

vol
'accordlggﬁi g;

to 6, mhenever

Sy

according to claim?7.
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EXAMPLE 5.
1 - (5 - nitro - 2 - furyl) - 2 - (2 - carboxy-
4 - pyridyl) - ethylene,

4.6 g. 4 - methyl - pyridine - 2 ~ carboxylic
acid methyl ester are heated for 3 hours under
reflux at a bath temperature of 160°C. with
4.73 g S-nitrofurfural in a mixture of 4.6
g- acetic anhydride and 0.9 glacial acetic acid.

+ - After cooling, the reaction mixture is tri-

30

40

45
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turated ‘with diisopropyl ether and filtered
with suction. There are obtained 7.9 g. of
filter residue which, after drying, is
exhaustively boiled out with dioxan. The com-
bmed extracts are evaporated in a vacuum to

give 4.7 g. of residue which, -after recrystal-

lisation from 120 ml. 60% aqueous dioxan,
with- the use of activated charcoal, gives 2.3
g. of crystals melting at 204—205°C,

1.5 g. of the’1 - (5 - nitro ~ 2 - furyl) - 2-
(2 - carbomethoxy - 4 - pyridyl) - ethylene
so obtained are dissolved iIn a mixture of
dimethyl formamide and dioxan(2: 1), 6.6 ml.
IN sodium hydroxide solution added thereto,
the reaction mixture allowed to stand for 10
minutes at room temperature, a further 1.1
ml. IN sodium hydroxide solution then added
to the resultant suspension and, after again
standing for 10 minutes at room temperature,
filtered with suction and washed with the
above-mentioned solvent mixture. The filter
residue is well triturated with 150 ml. water

- containing 5.5 ml. 2N hydrochloric acid,
. filtered with suction and washed with water

to give 1 g of material. After recrystallisation
from a mixture of dimethyl formamide and
CH N0, (M.W. 232) Cal.:
Found:
The compound dissolves with a deep
orange-red colour in excess dilute sodium
hydroxide solution and precipitates out upon
acidification of this solutionwith dilute hydro-

- chloric acid.

95

WHAT WE CLAIM 1S:—
1. 1-(5 -nitro - 2 - furyl) ~ 2 - (6 - carb-
oxamido - 2 - pyndyl) - ethylene,
2, 1- (5 nitro - 2 ~ furyl) - 2 - (4--~ acet-
am1do pyndyl) ethylene.
1-(5-n1tro 2 - furyl) - 2 - (4-
amino - 2 - pyridyl) - ethylme

C 56.9%;
C 56.36%; H 3.8%;

_d10xan (1. 1), using activated charcoal there

are obtained 0.6 g. of yellow crystals which
decompose between 242 and 244°C.

C.HN,0, (M.W. 260) Calc.:
found: N 10.65%

By titration thh 0.1 N sodium hydroxide
solution in aqueous dioxan, the equivalent
weight is found to be 264+1%.

EXAMPLE 6.
1 -~ (5 - nitro - 2 ~ furyl) -~ 2 - (6 ~ hydroxy-
2 - pyridyl) - ethylene.

092 g. 1-(5 - nitro - 2 - furyl) - 2 - (6-
amino - 2 - pyridyl) - ethylene (produced as
in Example 11 of Specification No. 11674/64)
(Serial 1,010,582) are dissolved in 36 ml of
a warm mixture of 20 ml. water, 8 ml. con-
centrated sulphuric acid and 28 ml dioxan.
A solution of 1 g sodium nitrite in 5 ml
water is added thereto, with stirring, at room

temperature, the reaction mixture left to stand -

for 15 to 30 minutes at room temperature
and then slowly heated to about 100°C. The
reaction mixture is then concentrated in vacuo,
diluted with water, adjusted to a pH of 3
with a concentrated aqueous solution of
ammonia, the orange-yellow crystals obtained
filtered off with suction, washed with water
and dried iz vacwo. There is obtained about
1 g. of crystals. After recrystallisation from a
mixture of dioxan and dimethyl formamide
(3:1), the compound melts, with decomposi-
tion, at 279°C,

H 345%; N 1207%

N 12.04%.

4.1 - (5 - nitro - 2 -~ furyl) - 2 - (4-
carboxy - 2 - pyridyl) - ethylene.
+ 1~ (5 ~nitro ~ 2 - furyl) - 2 - (2~ carb-
oxy 4 pyridyl) - ethylene.
6.1 - (5 - nitro -~ 2 - furyl) - 2 - (6-
hydroxy - 2 - pyridyl) - ethyle:ne
7. Process for the preparation of com-
pounds according to any of claims 1 to 6,
substantially as hereinbefore described and
exemplified.
8. Compounds according to any of claims

1 to 6, whenever prepared by the process

according to claim 7,

¥ llllll/ llllll lllll //l/l ll II l

N 10.78%
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10;E?r'dyl) - ethylene
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