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¢ Chemicals and Identification Techniques

Chemicals (analytically Pure) were purchased from Sigma-Aldrich or Acros and were
used without further purification. Reactions were monitored by Thin layer chromatography
(Merck TLC Silica Gel 60 F,s4) using different revelatory system, Si 60 silica gel 40-63um
(Merck) was used for column chromatograph.

NMR analyses were performed on DRX-300 spectrometer (*H : 300 MHz ; *C: 75
MHz). Displacements are reported in ppm using internal reference of the solvent (CDCl;: 7.26

ppm *H, D,0: 4.79 ppm *H, DMSOg: 2.50 ppm *H; CDCls: 77.16 ppm *C).

e Synthetic Procedures & Characterizations
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Dimethyl pyridine-2,6-dicarboxylate (1):

Dimethyl 2,6-pyridinedicarboxylate was synthesized using an adapted literature protocol.*
Concentrate sulphuric acid (97%, 900 pL) was added dropwise to a suspension of 5.2 g (31
mmol) of pyridine-2,6-dicarboxylic acid in anhydrous methanol (20 mL). The reaction
mixture was stirred under reflux for 16 h. After return to room temperature the solvent was
evaporated leading a white solid. Saturated NaHCO3 solution was added until neutralization
occurred, the solution was extracted with dichloromethane (CH,Cl, 2 x 150 mL) and the
organic layers were washed with brine, dried over Na,SO, and concentrated to give the

desired product (dimethyl 2,6-pyridinedicarboxylate, 1) as a white solid (5.3 g, 90%).



'H (CDCls, 300 MHz, 298K), & (ppm) : 8.25 (d, J = 7.3 Hz, 2H,,) ; 7.97 (t, J = 7.3 Hz, 1H) ;

3.96 (s, 6H, CHa)

Dimethyl 4-(Hydroxymethyl)pyridine-2,6-dicarboxylate (2):

Dimethyl 4-(Hydroxymethyl)pyridine-2,6-dicarboxylate was synthesized using an adapted
literature protocol.*?

A solution of H,SO,4 (30% aqueous solution, 70 mL) and methanol (30 mL) was added to 5.1
g (26 mmol) of 1.

The resulting suspension was cooled (-10°C) using an ice bath, 50 mL of an aqueous solution
containing 7.23 g of FeSO4-7H,0 (26 mmol) and H,0O, (30% aqueous solution, 40 mL, 350
mmol) were added dropwise simultaneously to the mixture over a period of one hour. After
the addition was complete, the solution was stirred for an additional 15 min at room
temperature. Saturated ag. K,CO3 (50 mL) was added until the solution reached to pH 2. The
mixture was extracted with ethyl acetate (2 x 100 mL), the combined extracts were dried over
sodium sulphate, filtered and evaporated under vacuum to yield a beige solid. This residue
was purified by flash chromatography (CH,Cl,/ MeOH: 96 / 4) to yield the desired compound
2 as a white solid (0.6 g, 20%).

'H (CDCl3, 300 MHz, 298K), & (ppm) : 8.34 (s, 2H, Hay); 4.93 (s, 2H, CH,OH) ; 4,04 (s, 6H,

CHs,)

4-(Hydroxymethyl)pyridine-2,6-carboxylic acid (3):

A LiOH solution (1 M, 10 mL) was added to the diester 2 (633 mg, 2.8 mmol), the resulting
solution was stirred at room temperature for 3 h. HCI (37% aqueous solution) was added until
the solution reached to pH 2 whereupon the resulting suspension was filtered and washed with

water (2 x 3 mL). The white solid 3 was dried under vacuum at 40°C for 6h (436 mg, 65%).



IH (DMSOgs, 300 MHz, 298K), 5 (ppm) : 8.10 (s, 2Ha,) ; 4.68 (s, 2H, CH,OH).

X H,0, / FeSO,

MeO. ‘ — OMe H2SO,/CH3CH,CHO

MeO.

OMe

1) LIOH/3h/RT

2) HCl

HO,C

=
N

45%

CO,H

Dimethyl 4-(ethyl)pyridine-2,6-dicarboxylate (4):

Propanal (1.12 mL, 15.3 mmol) was added dropwise to a suspension of 1 (1 g, 5.12 mmol) in
H,S0,4 (30% aqueous solution, 31 mL). The resulting solution was cooled (0°C) using an ice
bath, H,O, (30% aqueous solution, 1 mL, 10 mmol) and 2 mL of an aqueous solution
containing 570 mg of FeSO,4-7H,0O (2 mmol) were added dropwise simultaneously to the
mixture over a period of 15 min. After the addition was complete, the solution was maintained
at 0°C and stirred for an additional 15 min. at room temperature. Saturated aq. K,CO3 (20
mL) was added until the solution reached to pH 2. The mixture was extracted with ethyl
acetate (2 x 50 mL), the combined extracts were dried over sodium sulphate, filtered and
evaporated under vacuum to yield orange oil which crystallise after few minutes. This residue
was purified by flash chromatography (Cyclohexane / AcOEt: 1 / 1) to yield the desired
compound 4 as a yellow solid (550 mg, 45%).

H (CDCls, 300 MHz, 298K), & (ppm) : 8.17 (s, 2H, Ha,) ; 4.03(s, 6H, CO,CHs) ; 2.84 (q, J =

7.7 Hz, 2H, CH,CHa); 1.34 (t, J = 7.7 Hz, 3H, CH,CH3)

4-(ethyl)pyridine-2,6-carboxylic acid (5):



A LiOH solution (1 M, 10 mL) was added to the diester 4 (817 mg, 3.7 mmol), the resulting
solution was stirred at room temperature for 4 h. HCI (37% aqueous solution) was added until
the solution reached to pH 2 whereupon the resulting suspension was filtered and washed with
water (2 x 3 mL). The white solid 5 was dried under vacuum at 40°C for 3h (320 mg, 45%).

'H (DMSOgs, 300 MHz, 298K), & (ppm): 8.11 (s, 2H, Ha) ; 2.81 (g, J = 7.53 Hz, 2H,

CH2CH3) ; 1.23 (t, J=753 HZ, 3H, CH2CH3)
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Dimethyl 4-( tert-Butoxycarbonyl-hydrazono)-propyl)pyridine-2,6-dicarboxylate (6):

A mixture of 1 (4 g, 20 mmol), FeSO,4.7H,0 (5.56 g, 20 mmol), water (3.2 mL), H,SO4 (97%,
3.2 mL) and propanal (2.9 mL, 40 mmol) were suspended in acetic acid (4.8 mL). The
resulting mixture was cooled (0°C) using an ice bath and a solution of tBUOOH (70%, 5.48
mL, 40 mmol) in acetic acid (2.4 mL) was added dropwise to the mixture over a period of 5
min. After the addition was complete, the solution was stirred for an additional 15 min. at
room temperature and water (40 mL) was then added. The mixture was extracted with diethyl
ether (2 x 50 mL), the combined extracts were dried over sodium sulphate, filtered and
evaporated under vacuum to yield yellow oil which crystallise after few minutes.

This redidue was dissolved in THF (6 mL) and added dropwise to a solution of tert-butyl

carbazate (3.3 g, 25 mmol) in THF (3.5 mL). A white precipitate was obtained after 2h, the



mixture was left without stirring overnight. The precipitate was filtered and the solid
recrystallized in ethanol (25 mL) to give the desired compound 6 (730 mg, 10%).

'H (CDCls, 300 MHz, 298K), & (ppm) : 8.64 (s, 2H, Ha) ; 8.12 (s, 1H, NH) ; 4.04 (s, 6H,
CO,CHs) ; 2.73 (g, J = 7.72 Hz, 2H, CH,CHs); 1.59 (s, 9H, OC(CHa)s) ; 1.24 (t, J = 7.7 Hz,

3H, CH,CHs)

4-(propionyl)pyridine-2,6-carboxylic acid (7):

Compound 6 (300 mg, 0.82 mmol) was refluxed in HCI (6M, 3 mL) for 3h. After the return to
room temperature the precipitate formed was filtered and washed with water. The solid 7 was
dried under vacuum at 40°C for 4h (150 mg, 60%).

'H (DMSOgs, 300 MHz, 298K), & (ppm): 8.53 (s, 2H, Ha) ; 3.21 (g, J = 6.96 Hz, 2H,

CH2CH3) ; 1.11 (t, J=6.96 HZ, 3H, CH2CH3)
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Trimethyl pyridine-2,4,6-tricarboxylate (9):

2,4,6-Pyridinetricarboxylic acid was synthesized by oxidization of 2,4,6-trimethylpyridine
with potassium permanganate using an adapted literature protocol.*

In a typical experiment, to a mixture of 2,4,6-trimethylpyridine (2 mL, 15 mmol) and 30 ml
water, solid KMnO, (19 g, 120 mmol) was added in 3 equal portions in 30 min under stirring
at 50°C. After the addition was complete, the mixture was allowed to stir for an additional

18h at 50°C. The resulting suspension was filtered and washed twice with hot water; the



filtrate was acidified with conc. HCI to pH 2 and concentrated under vacuum to give a white
solid. The white solid was dried under vacuum at 40°C for 6h, and then this crude product
was suspended in a solution of H,SO,4 (97%, 500 puL) in methanol (15 mL), the mixture was
refluxed for 18h. After evaporation of the solvent a white solid was obtained and saturated ag.
NaHCO3; was added until the solution reached to pH 7. The mixture was extracted with
dichloromethane, the combined extracts were washed with brine then dried over sodium
sulphate, filtered and evaporated under vacuum to a white solid. The solid was recrystallized
in toluene to give the desired compound 9 (350 mg, 10%).

'H (CDCl3, 300 MHz, 298K), & (ppm) : 8.83 (s, 2H, Hay) ; 4.07 (s, 6H, N=C(CO,CHs),); 4.04

(S, 3H, C02CH3)

Pyridine-2,4,6-tricarboxylic acid (10):

A LiOH solution (1 M, 10 mL) was added to the triester 9 (625mg, 2.5 mmol), the resulting
solution was stirred at room temperature for 4 h. HCI (37% aqueous solution) was added until
the solution reached to pH 2. The mixture was cooled to 0°C; the resulting solid was filtered
and dried under vacuum at 40°C for 5h to give the desired compound 10 as a white solid (500
mg, 95%).

'H (DMSOgs, 300 MHz, 298K), & (ppm) : 8.49 (s, 2H, Hay)
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Chelidonic acid (4-oxo-4H-pyran-2,6-dicarboxylic acid) (11):

Chelidonic acid was synthesized using an adapted literature protocol.’

In a typical experiment, EtONa (69.4 g, 1.02 mol) was suspended in ethanol (300 mL). After
45 min at 60°C, a solution of dry acetone (29 g, 38 ml, 0.5 mol) and diethyl oxalate (155 g,
144 ml, 1.06 mol) was added over a period of 1h. After the addition was complete, the
solution was maintained at 60°C and stirred for an additional 14 h. Then 230 mL of HCI (37%
aqueous solution) and 100 ml of water were added and the mixture was stirred for one day.
After 24h, about half of aqueous ethanol was removed under reduced pressure then 300 mL of
water and 60 mL of HCI (37% aqueous solution) were added to this mixture and stirring was
continued for 20h at 50°C. The resulting solid was filtered off, washed first with water then
with acetone before recrystallization from boiling water using charcoal. The filtrate was left at
room temperature until formation of crystals. The white crystals were collected and dried
under vacuum to give the desired compound 11 (42.3 g, 46%).

IH (DMSOgs, 300 MHz, 298K), & (ppm) : 6.98 (s, 2H, Hay)

Chelidamic acid (1,4-dihidro-4-oxo0-2,6-pyridinedicarboxylic acid) (12):

Chelidamic acid was synthesized using an adapted literature protocol.”

In a typical experiment, 425 mL of NH3 (30% aqueous solution) was added dropwise at 0°C
to 11 (41.8 g, 0.21 mol) over a period of 1h.. After the addition was complete, the resulting
suspension was stirred at room temperature for 48h. The excess of aqueous ammonia solution
was removed under reduced pressure and the residue was refluxed for 15 min with 50 ml of
water using charcoal. After filtration, the hot filtrate was collected and after return to room
temperature acidified with HCI (37% aqueous solution) until the solution reached to pH 1.
The resulting white solid was filtered off, washed several times with cold water and dried

under vacuum for 16h. The desired compound 12 was obtained as a white solid (42 g, 98%).



'H (D,0, NaOD, 300 MHz, 298K), & (ppm) : 6.97 (s, 2H, Ha).
3¢ (D,0, NaOD, 300 MHz, 298K), & (ppm) :176,1 (C=0) ; 174,9 (CO,H) ; 154,5 (C- CO,H)

: 116,8 (C-C=0).

4-methoxy-pyridine-2,6-dicarboxylic acid (13):

Chelidamic acid 12 (2.62 g,14.3.mmol) was suspended in dry DMF (105 mL) under nitrogen
atmosphere. Solid K,CO3 (13.04 g, 94.5.mmol) and CHsl (5.88 mL, 94.5.mmol) were added
to the mixture and heated at 35°C. After 24 h, the mixture was filtered over celite and washed
with CH,Cl,. The filtrate was concentrated and CH,Cl, (150 mL) and water (200 mL) were
added to the residue. The aqueous phase was extracted with CH,Cl, (2 x 50 mL), the
combined extracts were washed with HCI (1 M), brine and then dried over sodium sulphate,
filtered and evaporated under vacuum to yield a yellow powder. The solid was suspended in a
solution of LiOH (1g) in water (20 mL) and the mixture was stirred at room temperature for
3h30.The mixture was filtered and the filtrate was acidified with HCI (37% aqueous solution)
until the solution reached to pH 1. The resulting white solid was filtered off, and dried under
vacuum for 4h. The desired compound 13 was obtained as a white solid (623 mg, 22%).

'H (DMSOgs, 300 MHz, 298K), & (ppm) : 7,72 (S, 2H, Har) ; 3,97 (s, 3H, OCH3)

4-chloro-pyridine-2,6-dicarboxylic acid (14):

Compound 13 (2.5 g, 12.4.mmol) was suspended in CHClI3. (30 mL), then PCls (10.6 g, 51
mmol) was added to the mixture. The mixture was refluxed for 3 days, after cooling to 0°C,
methanol (20 mL) was slowly added until the end of the gas evolution. The solution was
stirred for 2h at room temperature and then concentrated. Saturated ag. NaHCO3; was added
until the solution reached to pH 7. The mixture was filtered, the solid residue was kept and the

filtrate was extracted with AcOEt (200 mL). The organic phase was dried over sodium



sulphate, filtered and evaporated under vacuum. The previous solid residue was added to the
concentrated organic phase and dissolved with AcOEt. The solution was evaporated under
vacuum to yield a white powder. The solid was suspended in a solution of NaOH (0.1 M, 20
mL) and heated at 80°C for 3h. The mixture was cooled at 0°C and then acidified with HCI (2
M) until the solution reached to pH 2. The resulting white solid was filtered off, washed
several times with water and dried under vacuum at 40°C for 5h. The desired compound 14
was obtained as a white solid (1.21 g, 50%).

'H (DMSOgs, 300 MHz, 298K), & (ppm) : 8.18 (s, 2H, Hay)
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Methyl (6-hydroxymethyl)-pyridine-2-carboxylate (15):

Methyl (6-hydroxymethyl)-pyridine-2-carboxylate was synthesized using an adapted literature
protocol.®

NaBH,; (590 mg, 15.6 mmol) was added in 3 equal portions over a period of 30 min to a
stirred solution of dimethylpyridine-2,6-dicarboxylate 1 (2 g, 10 mmol) in MeOH (90 mL) at
0 °C. The mixture was stirred at room temperature for 24 h. The mixture was then acidified

with HCI (37% aqueous solution) until the solution reached to pH 3 and then concentrated.



The resulting solid was suspended in water (100 mL) and saturated ag. NaHCO3 was added
until the solution reached to pH 7.The resulting aqueous solution was extracted with CH,Cl,
(2 x 100 mL). The combined organic extracts were dried over sodium sulphate, filtered and
evaporated under vacuum to give 15 as a white solid (1.41 g, 82%).

'H (CDCls, 300 MHz, 298K), & (ppm) : 8.04 (dt, J = 7.7 Hz, J = 0.6 Hz, 1H, Ha) ; 7,86 (t, J =
7.7 Hz, 1H, Hy) ; 7.57 (dt, J = 7.7 Hz, J = 0.6 Hz, 1H, Hy) ; 4.88 (s, 2H, CH,OH) ; 3.99 (s,
6H, CH3)

3¢, DEPT 135, (CDCls;, 300 MHz, 298K), & (ppm) : 138.1 (Ca) ; 124.5 (Ca) ; 124.2 (Ca) ;

65.1 (CH,0OH) ; 53.3 (CHs)

Methyl (6-chloromethyl)-pyridine-2-carboxylate (16):

Methyl (6-chloromethyl)-pyridine-2-carboxylate was synthesized using an adapted literature
protocol.®

SOCI; (4.5 mL) was added over 15 (2.25 g, 12.8 mmol) at O °C under a nitrogen atmosphere.
The mixture was stirred at 0 °C for 1 h, and the excess of SOCI, was removed under reduced
pressure, then MeOH was added until the end of the gas evolution. After evaporation, the
residue was dissolved in toluene (100 mL), and this organic solution was washed with a cold
solution of NaHCO3; (10% aqueous solution, 2 x 50 mL). The aqueous phase was extracted
with toluene (100 mL), the combined extracts were washed with water, brine and then dried
over sodium sulphate, filtered and evaporated under vacuum to yield 16 as yellow oil which
crystallise after few minutes (2.32 g, 90%).

'H (CDCls, 300 MHz, 298K), & (ppm) : 8.10 (d, J = 7.71 Hz, 1H, Ha) ; 7.92 (t, J = 7.71 Hz,
1H, Ha)) ; 7,75 (d, J = 7.71 Hz, 1H, Ha) ; 4.79 (s, 2H, CH,CI) ; 4.03 (s, 6H, CHs)

3¢, DEPT 135, (CDCls5, 300 MHz, 298K), & (ppm) : 138.6 (Ca) ; 126.6 (Ca) ; 124.9 (Ca) ;

53.5 (CHs) ; 40.7 (CH,CI)



N,N,N’N’-tetrakis[(6-carboxymethyl pyridin-2-yl)methyl]-ethylenediamine (17):
N,N,N’N’-tetrakis[(6-carboxymethyl pyridin-2-yl)methyl]-ethylenediamine was synthesized
using an adapted literature protocol.’

Compound 16 (2 g, 10.8 mmol) was dissolved in anhydrous acetonitrile (36 mL) under argon
atmosphere, then freshly distilled ethylenediamine (175 pL, 2.6 mmol) and anhydrous K,CO3
(1.49 g, 10.8 mmol) were successively added to the solution under argon atmosphere. The
mixture was refluxed for 14 hours. After filtration and evaporation of the solvent a yellow oil
was obtained which crystallised after few minutes. The residue was dissolved in
dichloromethane (100mL). This organic solution was washed with water (2 x 40 mL) and then
dried over sodium sulphate, filtered and evaporated under vacuum to yield orange solid. The
solid was recrystallized in isopropanol to give the desired compound 17 as a beige solid (700
mg, 40%).

'H (CDCls, 300 MHz, 298K), & (ppm) : 7.97 (dd, J = 6.96 Hz, J = 1.68 Hz, 1H, Ha) ; 7.71 (m,
2H, Ha) ; 3.98 (5, 12H, CH3) ; 3.89 (s, 8H, PyCH,N) ; 2.78 (s, 4H, NCH,CH,N)

3¢, DEPT 135, (CDCls;, 300 MHz, 298K), & (ppm) : 137.8 (Ca) ; 126.3 (Ca) ; 124.0 (Ca) ;

60.9 (NCH,PY) : 53.3 (CH3) ; 52.9 (NCH,CH,)

N,N,N’N’-tetrakis[(6-carboxyl pyridin-2-yl)methyl]-ethylenediamine “h4tpaen” (18):
Compound 17 (825 mg, 1.26 mmol) was suspended in an aqueous solution of HCI (6M, 4.5
mL). The mixture was refluxed for 14h, the solid was filtered, washed with water (2 x 2 mL)
and dried under vacuum at room temperature for 14h to give 18 as a beige solid (690 mg,
80%).

'H (DMSOgs, 300 MHz, 298K), & (ppm) : 7.91 (m, 2H, Hy,) ; 7.67 (M, 1H, Ha) ; 4.51 (s, 8H,

PYCH,N) : 3.70 (s, 4H, NCH,CH,N)
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Dimethyl pyridine-2,5-dicarboxylate (19):

Dimethyl 2,5-pyridinedicarboxylate was synthesized using the same procedure used for 1.
The desired compound 19 was obtained as a white solid (5.3 g, 90%).

'H (CDCl3, 300 MHz, 298K), & (ppm) : 9.24 (d, J = 1.89 Hz, 1H,) ; 8.38 (dd, J=8.2 Hz, 1H,

Har) :8.15 (d, J = 8.2 Hz, 1Ha) ; 3.97 (s, 3H, CH3) ; 3.92 (s, 3H, CH3)

Methyl 5-(hydroxymethyl)pyridine-2-carboxylate (20):

Methyl (5-hydroxymethyl)-pyridine-2-carboxylate was synthesized using an adapted literature
protocol .2

A mixture of 19 (5.12 g, 26.3 mmol), in 1:2 THF:EtOH (165 mL), and calcium chloride
(11.67 g, 0.105 mol) was cooled at 0 °C. Then NaBH, (2.48 g, 65.6 mmol) was added slowly
and the reaction was maintained at 0 °C for 8 h. The mixture was then acidified with HCI
(37% aqueous solution) until the solution reached to pH 3 and then concentrated. The residue
was suspended in water (50 mL) and saturated ag. NaHCO3; was added until the solution
reached to pH 7.The resulting aqueous solution was extracted with CH,Cl, (100 mL). The

aqueous phase was extracted with CH,Cl, (2x 50 mL), the combined organic extracts were



dried over sodium sulphate, filtered and evaporated under vacuum to give 15 as a yellow
solid. (2.12 g, 48%)

'H (CDCls, 300 MHz, 298K), & (ppm) : 9.10 (d, J = 1.89 Hz, 1H, Hy) ; 8.26 (dd, J = 8.28 Hz,
J =1.89 Hz, 1H, Hy); 7.40 (d, J = 8.28 Hz, 1H, Hy); 4.81 (s, 2H, CH,0OH) ; 4.34 (s, 1H,
OH) ; 3.93 (s, 3H, CH3)

3¢ (CDCls, 300 MHz, 298K), & (ppm) : 166.0 (C=0) ; 164.5 (CH,CN) ; 150.3 (CCN) ; 138.2

(CHCC(0)) ; 125.2 (CC(O)) : 120.5 (CH,CCH) ; 64.8 (CH,OH) ; 52.8 (OCHs)

Methyl 5-(chloromethyl)pyridine-2-carboxylate (21):

Methyl 5-(chloromethyl)pyridine-2-carboxylate was synthesized using the same procedure
used for 16.The desired compound 21 was obtained as yellow oil which crystallise after few
minutes (2.13 g, 95%).

'H (CDCls, 300 MHz, 298K), & (ppm) : 9.18 (d, J = 2.25 Hz, 1H, H,,) ; 8.35 (dd, J = 8.10 Hz,
J=2.25Hz, 1H, Ha) ; 7.60 (d, J = 8.10 Hz, 1H, Ha); 4.73 (s, 2H, CHCI) ; 3.98 (s, 3H, CH3)
3¢, DEPT 135, (CDCls;, 300 MHz, 298K), & (ppm) : 166.4 (C=0) ; 164.7 (CH,CN) ; 150.9

(CCN) ; 138.6 (CHCC(O)) ; 122.7 (CH,CCH) ; 52.9 (OCHs) ; 46.5 (CH,CI)

N,N,N’N’-tetrakis[(5-carboxymethyl pyridin-2-yl)methyl]-ethylenediamine (22):
N,N,N’N’-tetrakis[(5-carboxymethyl pyridin-2-yl)methyl]-ethylenediamine was synthesized in
the same way as 17 with anhydrous DMF instead of anhydrous acetonitrile. The desired
compound 22 was obtained as an orange-brown solid (650 mg, 21%).

'H (CDCls, 300 MHz, 298K), & (ppm) : 9.10(s, 1H, Ha) ; 8.20 (d, J = 8.10 Hz, 1H, Ha) ; 7.51

(d, J=8.10 Hz, 1H, Hy); 3.97 (s, 12H, CH3) ; 3.86 (s, 8H, PyCH;N) ; 2,80 (s, 4H, NCH,CH,)



N,N,N’N’-tetrakis[(5-carboxyl pyridin-2-yl)methyl]-ethylenediamine “h5tpaen” (23):
Compound 22 (150 mg, 1.26 mmol) was suspended in a methanolic solution of KOH (2M,
2.5 mL). The mixture was refluxed for 14h, the resulting homogeneous solution was cooled to
room temperature and a precipitated was formed. The solid was filtered, washed with
methanol and dried under vacuum at room temperature for 4h to give 23 in potassium salt
form a a yellow solid (98 mg, 70%).

'H (D,0, 300 MHz, 298K), & (ppm) : 8.66 (d, J = 2.28 Hz, 1H, Hy) ; 7.98 (dd, J = 8.10 Hz, J
= 2.28 Hz, 1H, Ha) ; 7.31 (d, J = 8.10 Hz, 1H, Ha) ; 3.67 (s, 8H, PyCH,N) ; 2.63 (s, 4H,

NCH,CH,)
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