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The recent isolation of the T-deazapurinenucleotides, i.e. tubercidin, toyocamycin, and
sangivamycin, which are potent antileukemic agents, has focused considerable interest on the
chemistry of the pyrrolo[2,3-d]pyrimidines (the 7-deazapurines).

We now wish to report an abnormal reaction of 5-hydroxy-T7-alkyl-—2-phenyl-TH-pyrrolo
{2,3-d]pyrimidine-6-carbonitrile (I) (1) with thionyl chloride. When I (Ry=Me ) was treated
with a large excess of thionyl chloride under refluxing conditions with the expectation of
replacing the hydroxy group with a chloro group, II (R1=Me) was obtained instead, in nearly

quantitative yield. The structure of II (Rj=Me), m.p., 183-185°, M*, me 284, was established
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by its elemental analyses (2) and spectral data, In agreement with this structure were the

strong ir band at 5.76 ;, (C=0), the uv absorption maxima (95% EtOH) at 219 (¢, 19.4 x 103),
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254 (g, 12.5 x 103), and 296 my (¢, 16.2 x 103), and the nmr signals (CDCl3) at g 8.92 (H,s),

8.55 (eH,m), 7.50 (3H,m), and 3.42 ppm (3H,s).
As expected, the chloro group was readily replaced by nucleophiles; for example, treatment

of I1 (Rl-Me) with boiling methanol for 30 min, replaced the chlorine with a methoxy group to
give III (Ry=CHg) {m.p. 169-171°; ir 5.8 ; uv max. 217 (e, 38.5 x 103), 262 (¢, 23.8 x 103),

and 235 my (¢, 25.1 x 103) shoulder; mur & 8,71 (H,8), 8,50 (2H,m), 7.52 (3H,m), 3.30 (3H,s),
and 3.15 ppm (3H,m)] in a quantitative yield. When II (Rlﬂie) was allowed to react with
methanol at room temperature in the presence of a catlytic amount of sodium methoxide it was
converted into IV [m.p. 125-127°; ir 3.09, 5.80, 5.9 y; uv max. 217 (¢ 18.6 x 103), 267
(e, 13.3 x 103), 296 (¢, 21.1 x 103), and 234 my, (¢, 14.9 x 103) shoulder; nmr., 5 8.7l (H,s),
8.50 (2H,m), 7.55 (3H,m), 3.73 (34,s), 3.25 (3H,8), and 3.07 ppm (3H,s); mass spectrum m% 58
fragmentation, -C((Me)=NH],

The abnormal reaction of I with thionyl chloride may be due to the strong electrophilic
character of Cg in the intermediate V which is doubly activated by a CN group and an

electron-withdrawing 4~aminopyrimidine system. Thus, after an

2
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/k l | PPl initial formation of V by a normal mode of reaction, the subsequent
>
CH N N™ CN C1
6's llle internal nucleophilic attack takes place at the nucleophilic center

of V (C6), instead of at Cg, with an allylic type rearrangement

(SNi”), resulting in formation of II (4,5).
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