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Activated Lactams: New Syntheses of Azacycloalkal2,3-
dlpyrimidine and -|2,3-c]pyrazole Derivatives

Hiroki TAKAHATA, Tomoko NAKAJIMA, Takao YAMAZAKI*
Faculty of Pharmaceutical Sciences, Toyama Medical and Pharmaceu
tical University, 2630 Sugitani, Toyama 930-01, Japan

The most commonly used method for the synthesis of pyrim
idines and pyrazoles involves the condensation of 1,3-carbo
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nyl compounds with amidines or guanidines and hydrazines,
respectively2 In a preceding paper® we reported a simple
and facile synthesis of cyclic f-aminothiocarbonyl-a-methyl-
thioenamines (1, 2) by the reaction of semicyclic ketene S, N-
acetals with phenyl isothiocyanate. These enamines (1, 2) ap-
pear to be an attractive new synthetic equivalent of 1,3-dicar-
bonyl compounds. The present paper describes the use of the
new 1,3-bis-electrophilic reagent 1 and 2 for the syntheses of
azacycloalka[2,3-d]pyrimidines and -[2,3-c]pyrazoles.

The reaction of 1-methyl-5-methylthio-2,3-dihydropyrrole-4-
(N-phenylcarbothioamide) (1) with guanidine (3a), acetamid-
ine (3b), and benzamidine (3¢c) in the presence of sodium
ethoxide in boiling ethanol gave 2-substituted 4-anilino-7-me-
thyl-5,6-dihydro-7 H-pyrrolo[2,3-d]pyrimidines (4a, b, c) and
the similar treatment of 1-methyl-2-methylthio-1,4,5,6-tetrahy-
dropyridine-3-(N-phenylcarbothioamide) (2) with compounds
3a, b, ¢ afforded 2-substituted 4-anilino-5,6,7 8-tetrahydropy-
rido[2,3-d}pyrimidines (5a, b, ¢). The cyclocondensation of
compounds 1 or 2 with hydrazines (6a, b) in ethanol fur-
nished 3-anilino-6-methyl-4,5-dihydro-6 H-pyrrolo[2,3-c]pyra-
zoles (7a, b) or 3-anilino-7-methyl-4,5,6,7-tetrahydropyri-
do[2,3-c]pyrazoles (8a, b), respectively. The products thus ob-
tained are of biological interest.
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2-Substituted 4-Anilino-N-methylazacycloalka[2,3-d]pyrimidines (4, 5);
General Procedure:

To a mixture of sodium ethoxide [prepared by dissolving sodium (92
mg, 4 mg-atom) in ethanol (10 ml)] and guanidine nitrate (3a), acetam-
idine hydrochloride (3b), or benzamidine hydrochloride (3¢) (2 mmol)
is added compound 1 or 2 (2 mmol) and the reaction mixture is re-
fluxed with stirring for the period of time indicated in Table 1. The

Table 1. 2-Substituted 4-Anilino-7-methyl-5,6-dihydro-7H-pyrroloj2,3-d]pyrimidines (4) and 2-Substituted 4-Anilino-8-methyl-5.6,7,8-tetrahy-
dropyrido[2,3-dJpyrimidines (5)

Prod- Reaction Yield m.p. Molecular  LR. (Nujol)® 'H-N.M.R. (CDCL;/TMS;...)

uct time [h] (%] [°C] formula® viem™1] & [ppm]

4a 4 67 178-180° CiHisNs 3480, 3320, 1620,  2.90 (s, 3H, N—CHas); 490 (s, 2H, NHy); 6.47 (s, 1H,
(CH,Cl,/di- (241.3) 1600, 1560 NH)
isopropyl ether)

4b 4 61 Viscous CHigNsS 3450, 3360, 3160,  2.42 (s, 3H, CHs); 2.92 (s, 3H, N—CHy); 6.67 (s, 1H,
liquid (240.3) 1610, 1570 NH)

4c 4 71 193-195° CioHisN, 3400, 1620, 1590,  3.03 (s, 3H, N—CH3); 6.17 (s, 1 H, NH)
(ethanol) (302.4) 1550

5a 8 58 153-155° Ci.HisNs 3500, 3360, 1620,  2.83 (s, 3H, N—CHas); 4.33 (s, 2H, NH,); 5.77 (s, 1H,
(CH,Cl,/di- (255.3) 1580, 1550 NH)
isopropyl ether)

5b 8 53 Viscous CysHisNs® 3480, 3380, 3160,  2.43 (s, 3H, CHs); 3.13 (s, 3H, N—CHa); 6.03 (s, 1H,
liquid (254.2) 1610, 1570 NH)

S¢ 8 61 134-136° CypHyoN, 3260, 1615, 1560 3.20 (s, 3H, N—CHj3); 6.10 (s, 1H, NH)
(ethanol) (316.4)

* The microanalyses were in satisfactory agreement with the calcu-
lated values: C, £0.30; H, +0.20; N, +£0.43; except if noted other-
wise.

> The LR. spectra of 4b and 5b were measured in chloroform solu-
tion.

¢ The high-resolution mass spectrum of 4b proved the assigned struc-
ture. Exact mass calculated for Ci,HsN4: 240.1374; found:
240.1364.

¢ The high-resolution mass spectrum of 5b proved the assigned struc-
ture. Exact mass calculated for CsHigNi: 254.1531; found:
254.1506.

Table 2. 3-Anilino-6-methyl-4,5-dihydro-6 H-pyrrolo[2,3-c]pyrazoles (7) and 3-Anilino-7-methyl-4,5,6,7-tetrahydropyrido|2,3-c]pyrazoles (8)

Molecular
formula®

Prod- Reaction Yield m.p.
uct Conditions  [%] [°C]

L.R. (Nujol)
vem™]

'H-N.M.R. (CDCl;/TMS,,)
4 [ppm]

Ta 2h/720°C 22 107-109°  Cy,H 4N, 3360, 1630,

(214.3) 1600, 1550
b 4h/reflux 73 140-142°  CigH N, 3300, 1600,
(290.4) 1580, 1560
8a 4 h/reflux 53 110-112°  Ci3HyeNs 3320, 1600,
(228.3) 1550, 1530
8b 8 h/reflux 63 162-164° CiHoN, 3240, 1605,
(304.4) 1530, 1500

2.73 (s, 3H, N—CH,); 6.33 (s, 2H, NH, NH)
2.67 (s, 3H, N—CH,); 5.63 (s, | H, NH)
2.77 (s, 3H, N—CH); 6.23 (s, 2H, NH, NH)

2.97 (s, 3H, N—CH,); 5.27 (5, 1 H, NH)

* The microanalyses were in satisfactory agreement with the calculated values: C, £0.34; H, £0.26; N, *=0.35.
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solvent is evaporated and water is added to the residue. The mixture is
extracted twice with dichloromethane and the extract is evaporated to
dryness. The residue is chromatographed on alumina [eluent: 4a, 5a
dichloromethane/methanol (100/1); 4b, Sb dichioromethane; 4c¢, 5¢
benzene/dichloromethane (1/1)] to yield product 4 or §, respective-
ly.

4-Anilino-N-methylazacycloalkal2,3-cJpyrazoles (7, 8); General Proce-
dure:

A mixture of compound 1 or 2 (2 mmol) and hydrazine hydrate (6a)
or phenylhydrazine (6b) (2 mmol) in ethanol is stirred under reflux
except for the reaction of 1 with 6a (at 20 °C) for the period indicated
in Table 2. The solvent is concentrated and chromatographed on alu-
mina [eluent: 7a, 8a dichloromethane/methanol (100/1); 7b, 8b ben-
zene/dichloromethane (1/1)] to give 7 or 8, respectively.
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Errata and Addenda 1983 V. Dryanska, C. Ivanov, Synthesis 1983 (2), 143-145:

) The formula for compounds 4g, h, 5g, h (page 144) should be:
E. Haug, W. Kantlehner, P. Speh, H.-J. Brauner, Synthesis 1983 (1),

35-37:
N CgHg N
Compound 4 should be N-methylbenzamide: I‘)—CHg—CH—CH—<'2 4g ¥hao0,vt:0
Y S 4hy -0, v2=s
Y7 - 2
CsHs—C/ 5g v -5, Y0
N\ 1 2
NH—CH3 S5hy' -5, v =5
4

A. L. Meyers, K. A. Lutomski, Synthesis 1983 (2), 105-107:
The first seven entries in the Table (p. 106) should be as follows:

Table. Addition of Organometallic Reagents to 2-(4,4-Dimethyl-4,5-dihydro-1,3-oxazol-2-yl)-1-methoxynaphthalene (1) leading to 1-Substi-
tuted 2-(4,4-Dimethyl-4,5-dihydro-1,3-oxazol-2-yl)-naphthalenes 2

Product RM Yield m.p.
(%) ]

L.R. (film) *H-N.M.R. (solvent)
veen [em '] 8 [ppm]

2a HyCLi 84 oil 1645 (CCLy): 1.36 (s, 6 H); 2.92 (s, 6 H); 3.97 (s, 2 H); 7.3-8.2 (m, 6 H)
2b n-CHoli 80 oil 1640 (CCL): 0.8-1.85 (m, 13 H); 3.45 (br, t, 2 H); 3.95 (s. 2 H); 7.3-8.2 (m. 6 H)
n-C,HgMgBr 89
2 @‘CHzMQBT 59 oil 1635 (CCL): 1.30 (s, 6 H); 3.92 (s, 2 H); 4.97 (s, 2 H); 7.0-8.2 (m, 12 H)
/CgH',v-l )
2d LING 68 oil* 1645 (CDCly): 1.00 (d, 6 H); 1.12 (d, 6 H); 1.35 (s, 6 H); 3.45-4.19 (hept, 2 H);
CaHy-s 1.0 (s, 2 H); 7.3-7.9 (m, 5 H); 8.65 (m, 1 H)
CaHsg
2 LiN] 78 ol 1650 (CDCL): 1.05 (t, 6 H); 1.35 (s, 6 H); 3.30 (d, 4 H); 3.95 (s, 2 H);
CaHs 7.2-7.8 (m, 5 H); 8.3-8.5 (m, 1 H)

2 @—Mgﬂr 84 oil 1660

(CCL): 1.12 (s. 6 H); 3.59 (s, 2 H); 7.2-7.9 (m, 11 H)

S. Takano, K. Seya, E. Goto, M. Hirama, K. Ogasawara, Synthesis
1983 (2), 116-117:

The title should read ““Synthesis of (S)-1-O-Benzylglycerol and (R)-
Benzyl 2,3-Epoxypropyl Ether from (R)-1-O-Benzylglycerol”; the
names of compounds (R)-5, (5)-5, and 9 should be (R)-1-O-benzyl-
glycerol,  (8)-1-O-benzylglycerol, and  (5)-2,3-Di-O-acetyl-1-0-
benzylglycerol, respectively.

D. Michelot, Synthesis 1983 (2), 130-134:

The table under the formula scheme (page 131) should be as follows:

5 m n|[6,7.8,(9) R

a 4 8 a n-C4Hg

a 4 8 b C,Hs

c 6 c n-C4Hg\—/\/
a 4 8 d H,C=CH—

b 6 1 e CZHS\_/

Compounds 6e, 7e, 8¢, and 9e (p. 133) should be named (Z, Z)-1-(2-
tetrahydropyranyloxy)-11,13-hexadecadiene, (Z,Z)-11,13-hexadeca-
dienol, (Z,Z)-7,11-hexadecadien-1-yl acetate, and (Z,Z)-11,13-hexa-
decadienal, respectively. Compound 8b is prepared from 5a and
cthylmagnesium bromide.

M. Kinstlinger, E. Breitmaier, Synthesis 1983 (2), 161-162:

Compounds 5 and 6 should be named pyrimido[1,2-a]benzimidazoles.

Abstract 6555, Synthesis 1983 (2), 165:

Compound 1 should be: T
R'—O—C—N-CH—C—O—CHZ—@—NOZ

M. A. Brook, T. H. Chan, Synthesis 1983 (3), 201-203:

The following addendum should be added:

After publication of our work, our attention was drawn to the fact that
the priority for the use of chlorotrimethylsilane for esterification lies
with Nakao et al.™.

¥ R. Nakao, K. Oka, T. Fukumoto, Bull. Soc. Chem. Jpn. 54, 1267
(1981).

C. W. Thornber, J. M. Farrell, D. S. Clarke, Synthesis 1983 (3),
222-223:

The formula scheme 1 —> 10,11 (p. 222) should be:

H3C, N CeHg—(CHyl, —NH, /
- H,C=0/H,0/glyme
J~NH—CN ——— >
=N
H4C
1 H3C

=N N—, )
N—  N—(CHply—CsHs
’N/>_H_<N—/ 2in 5115

/

RsC (CHy)n— CgHs
10 n:2
11 n :’2

H. Takahata, N. Nakajima, Y. Yamazaki, Synthesis 1983 (3)
226-228: .

Compounds 7 and 8 should bc named 3~anilin0-6-mcthyl-l,A}.S.f\
tetrahydropyrrolo[2,3-c]pyrazoles  and 3-anilino-7-methyl-4.5.6.7
tetrahydro-1H-pyrazolo{3.4-b]pyridines, respectively.
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