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Hydrazones Derived from the Hydrazide of 4-Methyl-6-carboxy-
methylpyrid-2-one

ok Found, % Calculated, % ‘ ®
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v 229230 CiiHisN3 O, 5953 | 6.70 [19.12°[59.71 | 6.83 11899 ! 75
(decomp, MeOH) 59.37 | 6.83 |19.04

VI 171—172 Ci2HizN3O; 61.12 | 730 1824 6125 | 7.28 | 17.86 |76
EtOH 60.99 | 7.34 | 18.20

vil 206207 CisHiN,0, 6769 | 598 | 1493 | 6782 | 6.04 {1434 |75
EtOH 67.48 | 6.09 |15.05

VIHI | 216217 C5Hi5N30, 6651 | 576 {1545 | 66.89 | 5.61 | 15.61 |43
EtOH 1 66.88 5.67 | 15.48

X 206—207 Ci7H N304 — 13.25 — — | 134) | 44
EtOH — 13.11

X ] 220221 Ci7H20NO, 65.20 | 6.53 |17.84 '65.36 | 6.45 | 1794 |57
| 75% EtOH 65.564 | 6.53 | 17.78

X1 } 229--230 Ci3H /N30, S** — 1550 — — 11540 |75

75% EtOH 15.39 ;

*Calculated on the 4-methyl-6-ethoxycarbonylpyrid-2-one.
*¥Found: S 11,29; 11.18% Calculated for S 11.48%

pared in 42% yield by the method of [1, 2], modified by saturating un-
distilled aminocrotonic ester in dichloroethane with HCI, then reflux-
ing for 30-40 min. 10.2 g of the resultant ester and 50 ml hydrazine
hydrate were refluxed together for 20 hr, the mixture cooled, and

1.5 g (23%) 4, 6-dimethylpyrid-2-one, mp 175~177° filtered off [1].
The filtrate was evaporated, the residue treated with EtOH to give

7.8 g (71%) of sufficiently pure hydrazide, mp 257-258° (ex EtOH).
Found: C 52.43, 5249; H 6.04, 6.02, N 23.48; 23.429%, Calculated for
CsH;;N30,. C 53.02; H 6.12; N 23.19%.

Isopropylidenehydrazide of 4, 6-dimethyl-5-carboxypyrid-2-one
(Il1). 1.3 g (6 mmole) hydrazide I and 15 ml acetone was boiled for
3 hr, the acetone being gradually distilled off, the acetone removed
being made up by dry acetone added from a dropping funnel. Near
the end a large part of the acetone was distilled off until crystals of
hydrazone appeared. After cooling the precipitate was filtered off,
and washed with 3 ml cold MeOH, yield 0.55 g (35%) hydrazone 1II,
mp 288~289° (ex MeOH). Found C 59.71,59.63; H 6.98, 7.13; N 19.04,
19,129%. Calculated for C,;H;5N3O0.. C 59.71; H 6.83; N 18.99%.

4, 6-Dimethyl-5-carboxypyr-2-one benzlidenehydrazide (IV).

1.81 g (10 mmole) hydrazide I and 1. 06 g (10 mmole) benzaldehyde
in 50 ml dry EtOH and 50 ml dichloroethane was boiled, the solvent
being distilled off and at the same time a mixture of 150 ml dichloro-
ethane and 50 ml EtOH added. Final distilling off of the solvent gave
1.62 g impure hydrazone, and three recrystallizations of this from
MeOH gave 0.35 g (13%) pure compound mp 303° (decomp. ). Found:

C 67.16, 67.29, H 5.72; 569, N 15,67, 15.46%. Calculated for CisHsN3Oe.

C 66.89; H 5.61; N 15.61%.

SYNTHESIS OF ESTERS OF N-6-PURINYLAMINO ACIDS

4-Methyl-6-~carboxymethylpyrid-2-one (c-methylbenzylidene)-
hydrazide (V). The starting 4-methyl-6-ethoxycarbonylmethylpyrid-
2-one, mp 166-167°, was prepared in 20% yield as described in [1, 2],
but with the modification that distilled crystalline aminocrotonic ester
in dichloroethane was saturated with HC1 with external water cooling
(mixture heated up to about 40°), without further heating of the reac-
tion mixture. 1.95 g ester and 0,7 ml hydrazine hydrate in 25 ml dry
EtOH was refluxed for 3 hr, cooled, filtered, to give 1.75 g (97%)
hydrazide (mp 189~190°). The latter was converted to hydrazone V
by reacting with acetophenone and distilling off of the water, with
dichloroethane. Yield 2.4 g (75% on the ester). The table gives in-
formation regarding this hydrazone and hydrazones VII-XI prepared
similarly. Hydrazenes V and VI (see table) were, like hydrazone III,
prepared with the modification that the reaction was run in the pres-
ence of dry EtOH.
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Reaction of esters of amino acids with 6~-chloropurine gives a series
of hitherto unknown esters of N-6~-purinylamino acids, which are po-
tential kinins. The IR spectra of these compounds are determined to
characterize them.

Aleng with auxins and giberellins, kinins (6-N-sub-
stituted aminopurines) are known to participate in reg-
ulating exchange of plant substances [1, 2]. Of the kin-
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X1 ;(CHg)zCHCH;:CHCOOC,HS ‘186——187 CisHN:O, ggg? 6.88 56.30 | 686 |55
. 6.97
XI1 | (CHy),CHCH,CHCOOC He-nt 1 190—191 | C,sHyoNs0, | 59.34 | 7.67 | 58.99 | 7.59 |53
| | 5034 | 7.49

*Described in the literature [4], but no elementary analytical data given,

ins, where the substituents are n-alkyl groups, the
most active are compounds with 5—6 carbon atoms in
the chain [3]. By analogy with these compounds it was
of interest to synthesize new kinins, esters of N-6-
purinylamino acids containing various numbers of car-
bon atoms in the side chain, for testing for physiologi-
cal activity*, Only one representative of compounds of
this type is known, the methyl ester of N-6-purinylgly-
cine [4].

The present paper describes the preparation of a
number of esters of N-6-purinylamino acids from 6-
chloropurine and esters of amino acids:

a R—(I:H—COOR
! " NH
N~ N N
k | 1] + R—=CH~COOR —» || y
N\ ] K\
Ny NH, Ny
H H
1 n H1-XH

With the exception of the ethyl ester of S-alanine, all
reactions were carried out with esters of ®~amino
acids (II).

When reaction was run with equimolecular quanti-
ties of 6-chloropurine, esters of amino acids, and
sodium ethoxide, the yields of esters of N-6-purinyl-
amino acids were insignificant. When, instead of the
sodium ethoxide, a second equivalent of ester of am-
ino acid is used to take up the hydrogen chloride
formed, the yields rise to 50-60%. All the compounds

*The biological investigations were carried out by
O. N. Kulaeva in the laboratory of Academician A, L.
Kursanov, in the Institute of Plant Physiology AS USSR.

synthesized were colorless, high-melting, and crystal-
line, insoluble in most organic solvents, slightly sol-
uble in water and ethanol, The table gives the proper-
ties of the compounds prepared.

The IR spectra of compounds III-XII differed but
little among themselves, and resembled the spectrum
of adenine [5, 6]. The frequencies of the absorption
bands of the compounds synthesized lie in the ranges
characteristic of adenine: 940-920 cm~' (C—H defor-
mation vibrations), 1600-1570 cm™! (C=C group),
1680—1635 em ! (C==N), Compounds III-XII have a
sharp absorption band with frequencies in the range
1750-1725 cm™ ! for the C=O group in the ester
group, lacking in the adenine spectrum,

EXPERIMENTAL

Starting materials. 6-Chloropurine (1) was prepared by the method
of [7], by chlorinating hypoxanthine with POCls, and also as described
in [8-11}
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Esters of amino acids (1I) were obtained from the acid as hydro-
chlorides [12, 13], the ester bases being isolated by treatment with
sodium ethoxide in ethanol solution, or aqueous NaOH, followed by
extraction with ether, and vacuum-distillation.

Esters of N-8-purinylamino acids (III-XII). a} A suspension of
0.01 mole I in 50 ml EtOH was stirred, and 0.02-0.03 mole Ii, fresh-
ly vacuum-distilled and in 30 ml EtOH, added. The mixture was
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stirred for 2 hr at 60~60°, when solution was almost complete. The
insignificant quantity of solid I was filtered off, the solvent vacuum-
distilled off, the residue treated with 5~10 ml cold water to remove I,
the whole filtered, and the solid dried. It was recrystallized from
water of EtOH.

b) A solution of Na ethoxide prepared from 0.03 mole Na and 30 ml
EtOH was added to a cooled solution of 0.03 mole 1I hydrochloride in
20-25 ml EtOH. The NaCl was filtered off, and the filtrate added,
with stirring, to a suspension of 0.01 mole I in 5=-10 ml EtOH, the mix~
ture stirred for 1~2 hr at 50-60°, and furtlier worked up as described in
a above. The yields obtained by the two methods were identical.

To preclude the possibility of transesterification of esters, in each
synthesis the dry alcohol used corresponded to the ester part of the
amino acid.

IR spectra were determined with a UR-10 spectrometer, using KBr,
NaCl, and LiF prisms, with tablets with KBr.
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ALKYLATION OF 2-AMINOPYRIDINE
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Alkylation of 2-aminopyridine with cyclohexanol or isopropanol in
sulfuric acid gives yields of up to 70% of 2-alkylaminopyridines.

As its sodium derivative, 2-aminopyridine is al-
kylated by alkylating agents, e, g, , methyl iodide, to
give mixtures of mono and dialkyl substituted deriva-
tives [1]. The literature also describes a method of
preparing mixtures of 2-alkylamino and 2-dialkylam-
inopyridines by passing a mixture of 2-aminopyridine
and the appropriate alcohol over a solid catalyst,

e.g., Al,O3, 8iO,, etc. [2]. Such weak bases as am-
ides of aromatic sulfonic acids [3] and of alkane sul-
fonic acids [4], and salts of guanidines [5], are readily
alkylated by secondary alcohols in 80—85% sulfuric
acid, In developing work on alkylation of nitrogen com-
pounds, we undertook the alkylation of 2-aminopyri-
dine. The latter is a monoacid base with pKjy 6. 86 [6],
and diacid salts of it have not been described. In for-
mation of salts of 2-aminopyridine, proton addition
takes place at the ring nitrogen atom, to give a cation

of structure L.
\f\ @ a R= CH,
i‘(N\/”’q”z o NIR b R= {-C;H,

+H I Ia, b

121

4, M. Bullok, J. Hard, and E. Stokstad, 4. Am,
Chem, Soc., 78, 3693, 1956.

5. J. Lacher, J, Bitner, and D. Emery, J. Phys.
Chem. , 59, 615, 1955,

6. E., Bluot and M, Fields, J. Am, Chem. Soc.,
T2, 479, 1950,

7. A, Beaman and R, Robins, J. Appl. Chem.,
12, 432, 1962,

8. R, Hull, J. Chem, Soc,, 2214, 1951,

9. W. Boon, W, Jones, and G. Ramage, J, Chem,
Soc. , 96, 1951,

10. R. Robins, K. Dille, C. Willits, and B, Chris-
tensen, J. Am. Chem. Soc., 75, 264, 1953.

11. J. Montgomery, J. Am., Chem. Soc., 78, 1928,
1956,

i2, E. Fischer, Ber., 39, 588, 1906,

13. Houben-Weyl, The Methods of Organic Chemis-
try [Russian translation], Goskhimizdat, Moscow-
Leningrad, 5, book I, part 2, 919, 1949.

27 November 1965 Institute of Organic Chemistry,

AS UkrSSR, Kiev

pp. 173-174, 1967

However, cation I has not lost its capacity to react
with strong electrophilic reagents, e.g., with nitro
cations, and this follows from the nitration of 2-amino-
pyridine to 2-nitramidopyridine nitrate [7]. Our ex-
periments showed that salts of 2-aminopyridine are
alkylated in 80-85% sulfuric acid by cyclohexanol and
isopropanol. However, it proved impossible to al-
kylate 2-aminopyridine with tert-butanol, all the runs
giving unchanged 2-aminopyridine with polyisobutene
and tert-butanol,

EXPERIMENTAL

2-Gyclohexylaminopyridine (Ila). 9.4 g 2-aminopyridine was dis-
solved, with cooling (temperature not over 30°), in 100 ml 80%
H,S0, and the mixture stirred till the precipitate of sulfate had dis-
solved completely. Then the solution was heated to 60°, and at that
temperature, 10 g cyclohexanol added over a period of 30 min, then
the mixture stirred at 60-70° for 6 hr. After cooling to room tempera-
ture, it was poured onto 200 g ice, and neutralized with conc. NH4OH.
The solid amide was filtered off, washed with water, and dried. Yield
12 g (70%), mp 105~110°. Transparent crystals, mp 125° (ex n-hep-
tane) [8]. Picrate, minute yellow needles, mp 184-188° (ex EtOH-
AcCH) [93-

2-Isopropylaminopyridine (IIb). This was prepared similarly to IIa,
from 9.4 g 2-aminopyridine and 9 g iso-PrOH in 100 85% Hy80, for
6 hr at 80°. After neutralization, the base was extracted with ether



