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Treatment of 2,4-dithiouracil with dihaloalkanes under a basic condition gave three types of thiapyrim-
idinophanes, whose structures were confirmed by their nmr and mass spectral data.
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Cyclophanes are of interest in connection with synthetic
recepters in molecular recognition [1]. Pyrimidinophanes
are regarded as being a sort of metacyclophanes contain-
ing pyrimidine bases, and the compounds 1, 2, and 3 as
pyrimidinophanes are known [2-9]). We also reported the
facile preparation of the pyrimidinophanes from uracils
and dihaloalkanes (X-R-X): Chart 1-A [9]. Furthermore,
we reported the reaction of 2-thiouracils with dihalo-
genated compounds [10]. As part of the investigation of

the synthesis of pyrimidinophanes from uracils, the reac-
tion of 2,4-dithiouracil with dihaloalkanes was studied,
although the treatment of 6-methyl-2,4-dithiouracil with
a,®-dibromoalkanes (n = 4-6) had been reported [11].
This paper describes a preparation of three thiapyrim-

‘idinophanes 4, 5, and 6 by the reaction of 2,4-dithiouracil

with dihaloalkanes: Chart 1-B. Products 4, 5, and 6 are
interesting compounds because of the greater aromaticity
of the pyrimidine ring, compared with 1, 2, and 3.
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Table 1
Spectral Data of Thiapyrimidinophanes
1H nmr (CDCl,) & 13C nmr (CDCl,) 8 MS:mv/z (relative
mp °C Pyrimidine Polymethylene chain Pyrimidine Polymethylene intensity)
4a [a] 8.12(d,2H,J=42Hz), 7.09(d,2H,J=14.5Hz) 169.0, 167.3, 29.3 312
265-268 6.85(d,2H,J=42Hz), 4.24(d,2H,J=14.5Hz) 155.3,115.1 (M+, 100)
Sa[b] 8.13(d,2H,J=42Hz), 727(d,2H,J=14.5Hz) 169.6, 166.5, 315
6.82(d,2H,J=4.2Hz), 4.35(d,2H,J=14.5Hz) 155.4,115.9, 269
4b [b) 8.09(d, 2H,J=42Hz), 3.38(, 4H,J=8.0Hz) 171.3, 169.2, 325
6.82(d, 2H,J=4.2Hz), 3.32(, 4H,J=8.0Hz) 154.7, 114.6, 28.9
2.30-2.15 (m, 4H) 26.8
5b{c] 8.10(d, 2H,J=42Hz), 3.37(, 4H,J=8.0H2) 171.3, 169.2, 32.7 368
207-210 6.82(d,2H,J=4.2Hz), 3.32(t, 4H,J=8.0Hz) 154.8,114.5, 323 M+, 100)
2.31-2.12 (m, 4H) 29.0,26.7
6b [d] 7.50(d, 1H,J=6.0Hz), 4.63(, 2H,J=5.5Hz) 186.5, 161.4, 49.0 184
146-147 7.24(d, 1H,J=6.0Hz), 3.24(t,2H,J=6.4Hz) 145.9, 125.7, 28.5 (M+, 100)
2.37 t, 2H,J = 5.5 and 6.4 Hz) 232

[a] Found: C, 38.53; H, 2.47; N,
pure compounds. [c] Found: C, 45.88; H, 4.20; N, 15.04. Anal. Calcd. for C14H16N4S4
Anal. Calcd. for CyHgN,S,: C, 45.

17.
62,H 4.38.

90. Anal. Calcd. for C1gHgN,S4: C, 38.44; H, 2.58; N 17.93. [b] The com
, 45.62; H, 438

pounds 5a and 4b were not isolated as
; N, 15.20. [d] Found: C, 45.55; H, 4.24.
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Treatment of 2,4-dithiouracil with diiodomethane or
dibromomethane in the presence of sodium hydride in
N,N-dimethylformamide (DMF) gave a mixture of the
thiapyrimidinophanes 4a and 5a, however, it was not an
easy matter to isolate both compounds in the pure state.
Separation of the mixture by hplc resulted in the isolation
of 4a, but attempts to isolate Sa by hplc were unsuccess-
ful. Under similar conditions, the reaction of 2,4-
dithiouracil with 1,3-diiodopropane gave 6b and a mix-
ture of 4b and 5b, and the further separation of the mix-
ture by hplc resulted in the isolation of 5b.

The spectral data of 4a,b, 5a,b and 6b are summarized
in Table 1. As can be seen from Table 1, 4 and § showed
similar 1H nmr spectra. On the other hand, we reported
the structural elucidation of 1 and 2 on the basis of the
13C nmr spectral data [9]. The structures of 4a,b and Sa,b
were differentiated on the basis of the numbers of peaks
on the 13C nmr spectra, .., the numbers of the peaks of
the methylene and trimethylene chains of 4a and 4b were
one and three, respectively, while those of 5a and Sb were
two and four, respectively. However, this method may not
be effective for the structural elucidation of 4 and § when
the carbon numbers of the polymethylene chains are even
numbers. The structure of 6b was distinguishable from 4b
and 5b on the basis of mass spectral data.

EXPERIMENTAL

The melting points were determined on a Yanagimoto micro
melting-point apparatus and are uncorrected. The 1H nmr spec-
tra (400 MHz) and 13C nmr spectra (100 MHz) were obtained
with a JEOL GSX400 spectrometer. Mass spectra were obtained
with a JEOL JMS-D300 spectrometer. The elemental analyses
were performed by the Analytical Center of Kyoto University.

Thiapyrimidinophanes 4-6 from 2,4-Dithiouracil.

Into a solution of 2,4-dithiouracil (10 mmoles) in DMF (100
ml), sodium hydride (20 mmoles) and diiodomethane (10
mmoles) was added. The resulting mixture was stirred at room
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temperature for 24 hours. The reaction mixture was evaporated
to give a residue which was chromatographed on silica gel. By
monitoring at 254 nm, elution of ethyl acetate gave a mixture of
4a and 5a (ca. 1:1) in 56% yield. Separation of the mixture by
hplc (Tosoh CCPMprep, flow rate: 2.0 ml/minute) with Tosoh
TSKgel Silica-60 column (10 pm, 21.5 mm ID x 300 mm, elu-
tion: a mixture of chloroform and methanol) resulted in the iso-
lation of 4a as a pure compound, however 5a was obtained as a
mixture of Sa and 4a (ca. 85:15 by 'H nmr). Under similar con-
ditions, the treatment of 3 with dibromomethane instead of
diiodomethane also gave a mixture of 4a and Sa (ca. 1:1) in
47% yield.

Treatment of 2,4-dithiouracil (10 mmoles) with 1,3-
diiodopropane (10 mmoles) in the presence of sodium hydride
(20 mmoles) in DMF (100 ml) gave 6b (8%) and a mixture of
4b and 5b (ca. 1:1) in 32% yield. Further separation of the mix-
ture by the hplc (elution: a mixture of chloroform and methanol)
resulted in the isolation of Sb, however 4b was obtained as a
mixture of 4b and 5b (ca. 4:1 by 1H nmr). The spectral data are
summarized in Table 1.
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