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PYRIMIDINE DERIVATIVES.
58, A NEW METHOD FOR SYNTHESIZING 7-AMINOPYRROLO[2,3-d]~
PYRIMIDINE DERIVATIVES

R. G. Melik-Ogandzhanyan, A. S. Gapoyan,

V. E. Khachatryan, and V. S. Mirzoyan UDC 547.853.4.7'75856.07:543.422'51
A number of aldimines of 7-aminopyrrolo[2,3-d]lpyrimidine have been synthesized

by the action of bromine on hydrazones of 5-allyl-4-hydrazinopyridine. The

structures of the compounds obtained were confirmed by IR spectroscopy and mass
spectrometry.

Continuing the development of new methods for synthesizing condensed pyrimidine systems
[1-3] presenting interest as physiological compounds [4-6], in the present work we have shown
the possibility of obtaining 7-aminopyrrolo[2,3-d]pyrimidine derivatives (IVa-i) by the
following scheme:
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N7 7 wu, -NH, N7 &
)\ l
N
cH,” N7 “NHNH,
1 u
‘cho :
(Jiﬂs o . (iﬂs ] : CHy
N - Br NN N B
J\\ , - J\\ j A X u\
cn,” N7 N7 e er cuy,” N7 CNHN=CHR  cy,” N7 N
_N==CHR'HBr N=CHR
v

wai mia-i

II, IV a R=CgHs; b R=4-FC¢H;; ¢ R=4-CH;OCsH,; R=4-0,NCgHy; ¢ R=
=4-(CH3)sNCgHy; £ R=14- (ClCH2CH2)2NC(§S4.é (R?H2 HOC5H4 h R=3-CH30, 4-HOC¢Hj;
R=CH= 6H1s

*For Communication 57, see [1].
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TABLE 1. Hydrazones Derived from 5-Allyl-4-hydrazino-2,6-
dimethylpyrimidine (IIIa-i)

mp, °C Found, % Calculated, % .
Com- from ? i ? ield,
pound] th(anol) Ry . Emnpirical formula Y g
: o H N c H N
1la | 148—150} 0,63 | 72,35 ] 6,48 | 21,12 CisH Ny 72,18 | 6,81 | 21,05 81
Iilb | 134—135} 0,65 | 67,90 | 6,26 | 19,62 Ci6H;7FN, 67,60 | 598 [19,71.] 88
ITlc | 150—1521 0,62 | 68,40 | 7,00 | 18,90 Ci7H2oNO 68,91 | 6,75 | 18,91 74
g4 | 154—156| 0,60 | 62,05 | 5,52 | 22,25 CisH17N50, 61,73 | 546 | 22,50 95
ITfe | 104—106} 0,50 [ 69,80 | 7,79 [22.48 CisHasNs 69,90 | 7,44 | 22,65 90
ITIf | 135—137} 0,73 | 60,40 { 6,00 | 15,30 CooHasCIoN5 60,60 6 31 | 15,15 96
ITIg | 118—120} 0,67 | 67,20 | 6,34 | 20,07 CisHisN,O 67,61 { 6,33 | 19,70 70
LITh | 223—225} 0,59 | 65,30 6,40 | 18,01 Ci7H20N,0, 65,38 | 6,41 | 17,95 79
I | 124—126} 0,65 ] 73,60 | 7,07 | 18,84 CisHzoNy 73,97 | 684 | 19,17 71

By heating the 4-chloropyrimidine (I) [2] with hydrazine, we synthesized the 4-hydrazino-
pyrimidine (II), readily forming the hydrazomes (IITa-i) with the corresponding aldehydes
(Table 1). The latter cyclized under the action of bromine to the 7-methyleneamino-6-bromo-
methyl-2,4-dimethyl~5,6~dihydropyrrolo[2,3-d]pyrimidines (IVa-i) (Table 2) by a scheme
analogous to that for the 5~allyl-4-aminopyridines described previously [1]. The structures
of the compounds synthesized were confirmed by IR spectroscopy and mass spectrometry. The
mass spectra of the hydrazones (IIla-i) contained fairly strong peaks of the molecular ions
(rt). In each of the spectra the maximum peak was that of the 162 ion,” the formation of
which is due to the cleavage of the NH-N bond with the retention of the positive charge on
the pyrimidine nucleus. The next in intensity was the peak of the 148 ion formed by the
ejection of the NHN=CHR radical. On the whole, the dissociative ionization of compounds
(ITIa-i) took place by a scheme analogous to that for the 4-amino derivatives studied pre-
viously [1].

The main routes in the fragmentation of M' of the free bases (IVa-i) under the action of
electron impact can be illustrated by the following scheme:
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*In the text and the scheme, the numbers characterizing the ions show the m/z values.
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TABLE 2. Hydrobromides of Aldimines Derived from 7-Amino-
6-bromomethyl-2,4-dimethyl-5,6-dihydropyrrolo[2,3-d]pyrimi-
dines (IVa-i).

o Found, % Calculated, %
Com- mp, C e Yield,
pound | (from ethanol] Ry Enpirical formula %
Br N Br N
IVa 240—242 0,60 37,20 } 13,00 CieHsBrNy - HBr 37,55 | 13,14 60
Vo 230—232 0,65 136,01 | 12,91 CigHigBrFN, - HBr 36,03 | 12,61 47
Ive 210—212 0,66 |34.82 | 12,71 Cy7H19BrN,O - HBr 35,08 { 12,28 72

Ivd | 200—-202 | 063 |34.29 | 1476 | CsHisBrNsO,- HBr | 3397 | 1436 | 87
Ve 915—217 | 0,15 | 3403 | 1449 | C,sHeBrN; - HBr 3411 | 1492 | 60
IV f 199—201 | 0.54 | 2806 | 12,00 | CooHaBrCINs- HBr [28.26 [ 1236 | 70
Ve 955—257 | 0.64 | 35,81 | 1274 | C,gHiBrN,O-HBr | 36.19 | 1266 | 52
IVh 205—207 | 0,69 | 3502 | 1296 CgHpBrN, - HBr 3532 | 12,36 | 40
Vi 203—205 | 045 | 3391 { 12,11 | Cy;HBrN,O;- HBr |33,68 | 11,80 | 45

As can be seen from the scheme,. the fragmentation process takes place in several directions.

The ion a formed by the splitting out of hydrogen bromide from M™ then loses the radical R,
which leads to the ion a'. The splittingout of HBr and R may also take place in the opposite
sequence. The formation of the ion b is connected with the simple elimination of the bromine
atom from Mt. The third main fragmentation pathway is the formation of the 241/243 iom,
which then breaks down into the 162 and 148 jons. It must be mentioned that the presence

of the strong peak of a 148 ion in the spectrum formed as the result of the ejection of the
particle CH,Br is evidence in favor of the ring closure of compound (III) to form the five-
membered ring (IV) because if the reaction formed the 8-methyleneamine-6-bromo-2,4-dimethyl-
6,7-dihydropyrido[2,3-d]pyrimidine (V), the ejection of the CH,Br particle from the [M — RCN]*
ion would be impossible. TIn addition to the directions of fragmentation of M" that have

been mentioned, simple cleavage of the NN bond is observed which can also take place with
the transfer of a hydrogen atom, forming the ions ¢ and d, respectively.

The IR spectra of compounds (IV) each show absorption bands at 1605 and 1593 cm™ corre-

sponding toaromatic bonds. Absorption in the 1620 cm~* region corresponds to the N—CHR bond.
Absorption at 1445 cm™ can be assigned to a methylene group in a ring, and that at 1500 and
760 cm~' to methylene groups present in a side chain [7, 8].

Thus, the spectral characteristics confirm the alternative structure of aminopyrrolopyri-
midines (IV) for the compounds synthesized. '

EXPERTMENTAL

Mass spectra were taken onan MKh-1303 instrument with direct introduction of the sample
into the source at an admission temperature 25-30°C below the melting point of the compound
under investigation and with an ionization energy of 30 eV. IR spectra were taken on a UR-20
instrument in KBr tablets. A chromatographic investigation was performed on Silufol UV-254
plates in the butanol-acetic acid—water (2:2:1) system [for (IIIa-i)] and the (4:4:5) system
[for (IVa-i)]. i

TABLE 3. Mass Spectra* of Compounds (IVa-c, e, g, h)

P%m . m/z (relative intensity, %)

Iva | 3a4t (32), 2677 (22), 21T (100), 240 7 (24), 162 (26), 161 (80), 160

(76) 148 (64), 121 (22), 82 (34), 80 (40)

Vb | 3627 (31), 241% (76), 162 (100), 161 (74), 160 (92), 148 (84), 123 (28),

122 (36), 121 (72), 120 (24), 119 (24)

Ve | 374t (100), 295 (16), 294 (20), 293 (40), 279 (13), 162 (22), 161 (64), 160
| (50, 148 (60), 120 (12), 94 (22)

Ive | 3871 (60), 307 (28), 2417 (62), 162 (64), 161 (72), 160 (100), 159 (72),

- 148 (70), 147 (25), 96 (28), 94 (26)

1ve | 360% (50), 281 (38), 267  (20), 2411 (20), 162 (54), 161 (20), 160 (26),

148 (100), 122 (22), 121 (24), 94 (22)

IVE | 390+ (24), 310 (42), 241f (16), 231 (20), 229 (28), 162 (20), 160 (100),

159 (60), 148 (20), 144 (28), 118 (28)

*The Mt peak and the ten strongest peaks are given. The
peaks of isotopic ions are not shown.
tIons containing the ’°Br isotope.

574



5-Allyl-4-hydrazino-3,6~dimethylpyrimidine (II). A mixture of 1.82 g (0.01 mole) of
compound (I) and 2 g of hydrazine hydrate in 50 ml of methanol was boiled for 6-8 h. The
solvent was distilled off and the residue was treated with 30 ml of water and extracted with
50 m1 of chloroform. The chloroform layer was dried with sodium sulfate and, after the
solvent had been distilled off, the residue was dissolved in 30 ml of hexane and the solution
was left overnight in the refrigerator. The crystals that had deposited were filtered off
and dried. Yield 1.47 g (83%), mp 63-65°C. Rf 0.59 (butanol—acetic acid—water (4:4:5)).
Found: C 60.40; H 8.11; N 31.25%. CoH;,N,. Calculated: C 60.67; H 8.00; N 31.46%; Mt 178.

Hydrazones Derived from 5-Allyl-4-hydrazino-2,6-dimethylpyrimidine (IIIa-i). A mixture
of 1.78 g (0.01 mole) of compound (II) and 0.01 mole of the appropriate aldehyde in 30 ml of
methanol was boiled for 30-40 min, the solvent was distilled off, the residue was treated
with ether, and the crystals that deposited were filtered off (Table 1).

Hydrobromides of Aldimine Derivatives of 7-Amino-6-bromomethyl-2,4-dimethyl-5,6~dihydro-
pyrrolo[2,3-d]pyrimidines (IVa-i). A solution of 1.6 g (0.0l mole) of bromine in 15 ml of
chloroform was added dropwise over 15 min to a solution of 0.0l mole of the appropriate com-
pound (III) in 30 ml of chloroform. The mixture was left for 30 min, and then the solvent was
distilled off and the residue was boiled in 30 ml of ethanol for 8-10 h. The resulting
solution was cooled to room temprature, and the crystals that deposited were filtered off and
dried (Table 2).
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