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Abstract 1-Benzyl-6-chlorouracil (3) was prepared by
benzylation of 6-chlorouracil {2) which was chtained by

alkaline hydrolysis of 2,4,6-trichloropyrimidine (l).

1 {or 3)-Monosubstituted 6-chlorouracils? 3 are useful as starting materials for
the synthesis of pteridines, purines, xanthines, and fused uracils. Recentry, we
prepared pyrido- and pyrrnlo-[Z,B—g]pyrimidines from l-benzyl-6-chlorouraci! (g)

2a However, in our literature,? we did not report on the

as a starting materiat.
preparation of 3. Thus, in the present paper, we wish to report a synthesis of

3 along with the geometry thereof,
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6H-Chlorouraci! (g) wias synlhesized from 2,4, 6-trichlorepyrimidine (l) by a
modification of Davoll's? and Cresswell s methods. Compound 3 was obtained in
74% vield by treatment of g wilh benzyl chloride using K.C0s; in DMSO, whereaby
the benzylation reaction proceeded regioselectively at N-1 of 2. Alkylation of
6-substituted uracils such as orotic acid usually take place on position 3. %

Ta our knowledge, no reports dealing with direct l-alkylation of b-substituted

uracits have appeared, yet.

The structure of 3 was elucidated by an X-ray crystallographic analvsis.

X-Ray Analysis

Crystal Data © C,HeN20,CH, M 236.66, Menoclinic, space group P2,/a; a=24.745
(9), b=7.956 (2), e=5.629 (2} A, §=107.10 (3)° ; Dx=1.484 gcm™?; I=4; #{Cu-Ka}=
3.421 cm™ .

A =single cryatai wilh approximate dimensions of 0.4%0.3<0 2 mm was uscd. X-ray
experiments were carried cut on a Rigaku auntomated four-cirvcle diffractometer
{AFC-4) using graphilte-monochromated Cu-Ke radiation {1=1.5479A }. Intensity
data of the crystal with a range 28<140° were collected by the 20-v scan meihod
at a rate of 8° min-'. The data were corrccted for Lorentz and pelarization
factors, but not for lLhe absorplion., The independent reflections (1810} were
abserved under the crilerion {Fo|>39 ([Foel) and were used in subsequent

calculations. Q1

Figure 1. Perspective drawing of the molecule wilh the atomic numbering

Structure Solution and Refinement
The crystal structure was solved by a direct methed using the program
MULTAN 78.7 Refinements of the structure were performed by block-diagonal

leasti-sguares catcutlations with anisotropic thermal parameters for non-hydrogen
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atoms. The hydrogen atoms wers located on a difference map. The final refinement
virlded an R value of 0.066. The atomic scattering factors used were those from
the literature.®

Results and Discussion

The positional paramelers of non-hydrogen atoms with their isotropic eguivalent
temperature factors are shown in Table T . Alomic distances and bond angles arn
shown in Tables 1 and T . The perspeclive drawing of the compound and the
numbering scheme of the atoms are shown in Figure 1. BRond lengths of 01-C2,
02-C4, N3-C4, and N3-C2 are 1.20BA ., 1.241A ., 1.376A, and 1.401 A, respective-
ly {Table 1 }. These data suggested that 01-C2 and 02-C4 are double bonds and
N3-C4 und N3-C2 are single bonds, respectively. In conclusion, the struclure of
2 was confirmed by X-ray crystallographic analysis. We were able Lo develop a

convenient synthesis of I-monosubstituted g-chlorouracil.

Table T . The Positional Parameters and Equivalent Isotropic Thermal Parame-

ters with Their Estimated Standard Deviations in Parentheses

Atom x {=10%) y (=10%) z (=210%) Beaq (A7)
cr1 98141 4420(1) 453(3) 4.1
01 B90(2) 10577 (4) 725{8) 1.8
n 2 -40(2) TTBE(4) 5350(8) 4.5
N 2414(2) T708(4) T68(8) 3.0
N3 424(2) 9162(5) 3035(8) 3.4
o2 760(2) 92421{6) 1422010} 3.4
c o4 250(2) TT00(0) 389410} 3.3
¢ 5 434(2) 6170(6) 3074(10) 3.3
c 6 Ta6(2) 6238(5) 1533(9) 2.9
c 7 1352(2} TT78(6) -703(9) 3.4
c 8 1961(2) 7689 (6) 928(9) 3.0
c 9 21402} B423(7) 3230(9) 3.7
c 10 2712(2} 8412(8) 4612(10) 4.3
c 3106(2) 7654 (7) 3624(12) 4.7
C 12 2925(2) 6939 (7) 1256 (12) 4.5
C 13 2355(2}) £935(6) -62{11) 3.8
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Table 1

{Standard deviations are

Bond Lengths { A& )

Table

il

Bond Angles (°

}

in paren- {Standard deviations are in paren-
theses.) theses. )

c1 1 C & LT02(8) c 6 — N 1 2 121.3(4)
0 2 cC 4 L241(7) c 6 — N 1 7 122.7(4?
01 c 2 .208(7} c 2 — N 1 7 116.1(4)
N 1 C 6 L360(7) c 4 — N 2 P 124.9(5)
N 1 c 2 L386(7) cl1 — © 6 1 117.5(4)
Nl e 7 CAS0(T) cr1 — £ 6 5 119.6(4}
N3 c 4 L376(7}) I S 5 122.9(5)
N 3 c 2 A0 (T} c 6 — € 5 4 118.9(5)
¢ 6 c 5 .361(8} 6 2 — C 4 3 119.1¢(5)
c 5 c 4 .423(8) 02 — C 4 5 124.3(5)
c 7 cC 8 L519(7) N 3 — € 14 5 116.6(5}
c 8 c 9 L3T1L(T) o 1 — ¢ 2 1 123.4(5}
c 8 c 13 .392(8) 01 — ¢ 2 30121.1(5)
c 9 c 10 .4061(8) N T — € 2 3 115.5(5)
¢ 10 ¢ 11 . 393(9) N T — ¢ 7 8 112.4(4)
| c 12 .396(9) c 7 — ¢ B8 9 122.6(5)
C 12 c 13 .387(9) c 7 — € 8 13 117.7(5)

c 9 — ¢ B8 13 119.5(5)

c 8 — Cc 9 10 121.0(5)

c 9 — C10 11 119.5(6)

c 1 — C 11 12 119.4(6)

cl — cC 12 13 120.1¢(6)

c 8 — €13 12 120.4(6)
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EXPERIMENTAL

Melting points were determined in a capillary lube and are uncorrected. Mass
spectra {ms) were recorded on a JEOL D-100 instrument. 'H-Nmr spectra were
recorded on a Varijan EM-390 nmr speclromeier with Me 81 (TMS) as an internal
standard in DMSU*QB. Ultraviolet {uv) spectra were measured with a Hitachi 340
instrument. Microanaly=is was performed by Lhe staff in the Microanalytical
Laboratory of this school.

6-Chlorouracil (23%5

A solution of 2,4,6-trichloropyrimidine? (1, 74.5 g, 0.41 mol) in water (650 ml}
containing NaOH (65 g, 1.63 mol} was stirred under reflux for | h. The reaction
mixture was adjusted to plH 2~3 with conc. aqueous HCI (Eﬂ' 160 ml). The result-
ing mixture was kept in a refrigerator, and the precipitate was collected by
fittration. The solid was purified by recrystallization from Hz:0 to give 48B.%5 g
(82% ) of white necdles (2}, mp 292~293°C (dec.) [litA5 mp 300°C (dec.) and
Pit. ™ mp 294~295°C (dec.)]. Ms: m/z 146 and 148 (M7). 'H-Nmr (DMS0-ds) 3: 5.64

(11, s, -5}, 11.21. 12.00 (1H each, br, NH}. Uy 4529

max

nm (log ¢): 259 (3.96).

vy 4 DO N0y g ¢): 279 (4.16). Anal. Caled for CollsNa0,C1: C, 32.78:

H, 2,06; N, 19.11; C1, 24.19. Found: C, 32.57; H, 2.20; N, 18.83; CI, 23.91
i-Benzyl-6-chlorouracil (3)

A mixture of 2 (29.2 g, 0.2 mol), henzyl chioride (38.1 g. 0.3 mol}, and K:CO,4
(13.8 g, 0.1 mel) in DMSO (200 ml} was stirred at 60~70°C for | h. An aqueous
NaOH solution (4%, w/v, 200 ml) was added to the hot reaction mixture with
stirring. The reaction mixture was washed with henzene (2x100 ml), and the
aqueous phase was adjusted to pll 2~3 with conc. aguecus HC1. The resulting
aquecus mixture was kept in a vefrigerator, and the precipitate was colleccted
by filtration, washed with water, and dried. The solid was purified by recrys-
taltization from MeOU to give 34.5 g (73% ) of colorless needles (3)‘ mp 149~150
. Ms: T/g 236 and 238 {M*). 'H-Nmr {(DMSO-ds) 8: 5.16 (2H, s, CE;CgHs). 5. 88
(10, s, W-5), 7.14-7.46 (50, m, CHzCeWs), 11.72 (1N, br, NH). Uv 1EtOH qp

max

(log ¢): 266 (4.14). Uy 3 O L NaOW-EXOH (1003 o (1og ) 265 (4.05). Aoal.
Calcd for €y HaN20,C1: €, 55.81: H, 3.81:; N, 11.84; €1, 15.04. Found: C, 55.89:

B, 3.66: N, 11.57: Cl, 14.80.
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