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A series of new 2 6-disubstituted-4-chloropyrimidines
was prepared 1 a program directed toward obtaining
compounds having potential antiprotozoal activity.
One member, 4-chloro-2-(m-chlorophenyl)-6-(2-dimeth-
ylaminoethoxy)pyrimidine (ITId), was found to have
one-fourth the activity of emetine hydrochloride when
tested in vitro. Attempts to enhance this activity by
various structural modifications of the substituents on
the pyrimidine nucleus either greatly reduced or com-
pletely eliminated the desired effect. These compounds
and their screening results are summarized in Table I,
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idine (Id),* and 4,6-dihydroxy-p-tolylpyrimidine (If)* have been
reported previously. 4,6-Dihydroxy-2-(m-chlorophenyl)pyrimi-
dine (Ic) [mp 256-257.5°; Anal. (C,H:CIN,O,) C, H, Cl, N]|
and 4,6-dihydroxy-2-(p-methoxyphenyl)pyrimidine (Ib) [nip
299-300° dec; Anal. (C1,HiyN:Os) C, H, N] were syuthesized
from the reactions of diethyl malonate with the correspouding
amidine hydrochlorides according to the literature method.?
2-(3,4-Dichlorophenyl)-4,6-dihydroxypyriniidine (Ie), obtained
from 3,4-dichlorobenzamidine hydrochloride’ and diethyl malo-
nate, was used directly in the next step.

2-Substituted 4,6-dichloropyrimidines (ITa—f) were prepared
by the reaction of POCl; with the corresponding 2-substituted
4,6-dihydroxypyrimidines according to the literature proce-
dure.? Yields and physical data of three conipounds are listed
in Table II. Compounds Ila, IIb, aud IId have been reported
in the literature,3.¢

2,6-Disubstituted 4-chloropyrimidines (IIa-l1) were made as
exemplified by the preparation of 4-chloro-2-(3,4-dichlorophenyt)-
6-[2-(dimethylamino)ethoxy|pyrimidine (IIIf). 4,6-Dichloro-2-
(3,4-dichlorophenyl)pyriniidine (7 g) was added in small portions
with geutle heating and stirring over a period of 5 min to 25 ml of
2-dimethylaminoethanol. An exothermie¢ reaction ok place
during the addition. The heating and stirring were continned

TapLeE I

N/
]
x@N YCH,CH.Z
Cowmpd Min inhily conen,® pg/yil

III X Y Z Mp, °C Forinula” Test substance  Euletine: 11Cl
a H (8] H 62-64 CpHLCINL,O 1000 2
be H 0 N(Me), 198-200 Cy:H1sCIN:O - HCL 250 4

c 4-OMle (0] N(Me). 58-61 CL:HisCINO, 1000 2

d 3-Cl 0 N(Me), 63-60 CuHiCLNO 16 4

e 4-Cl 0 N(Me), 5537 CrH;;CLNO 250 2

f 3,4-Cl, 0 N(Me) 83.5-86.5 CsHiCLNO 250 2
g° 3-Cl S N(Et )2 220).5-223 C)SHlBClQNBS -HCl 250 2

h A)’,‘]:-Clg NH N(l\le)e 99:)—102 C14H10013N4 125 2

1 4-Cl NH N(Me), 78-80.5 C 1 HsCLN, 1000 4

] 4-Cl NH OMe 64-60 C5H,CLNO >1000 2

k 4-)e N/\_-__\/NMQ 93-95 C)6}11901N4 1000 4

1 H NH OMe 48.5-50 CisHuCINO 1000 2

@ The test substance was incorporated and diluted in the agqueous phase of a modified Boeck-Drbohlav diphasic medium fortified with

rice starch. The medium was inloculated with polybacteria and a knowu unmber of trophozoites of E. histolytica NTH 200.
hr of incubation at 33°, the trophozoites were counted. Emetine hydrochloride was used as the staudard.
analyzed for C, H, Cl, N except conipounds IIIj and 1, which were analyzed for C, H, N.

the assays being expressed as¢ the minimal inhibitory
concentrations required to inhibit Endamoeba histo-
lytica.!

Chemistry.—The pyrimidines under discussion were
prepared by the reaction of a 2-substituted ethanol,
ethanethiol, or ethylamine with appropriately sub-
stituted 4,6-dichloropyrimidines (see Scheme I). The
latter pyrimidine intermediates were prepared by treat-
ing the corresponding 4,6-dihydroxypyrimidines with
phosphorus oxychloride.

Experimental Section?

2-Substituted 4,6-Dihydroxypyrimidines.—4,6-Dihydroxy-2-
phenylpyrimidine (Ia),3 2-(p-chlorophenyl)-4,6-dihydroxypyrini-

(1) P. E. Thompson, D. A. McCarthy, A. Bayles, J. W. Reinertson, and
A. R. Cook, Antibiot. Chemotkerapy, 6, 337 (19586).

(2) Melting points were taken on a Tliomas-Iloover capillary melting
point apparatus and are uncorrected. Elemental analyses were performed
Ly Mr. B, Hofmann and associates of Wyeth Lalyoratories. Where analyses
are indicated only by symbols of the elements, analytical results obtained for
tliose elements were within +0.4% of the tlieoretical values.

(3) J. A. Hendry and R. F. Homer, J. Chem. Soc., 328 (1952).

After 48
® All conipounds were
¢ Isolated anud tested as the hvdrochloride.
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(see Table I for X,Y,and Z)
a, X=H d, X=4.Cl
b, X=4-0Me e X=34Ch
¢, X=3-Cl f, X=4-Me

for an additional 6 min, and the reaction mixture was poured
into HoO (700 ml) with stirring. The oil which first separated

(4) J. 8. Moffatt, ibid., 1603 (1950).
(5) P. Oxley, M. W, Partridge, T. D. Robson, and W. F. Slort, tbid., ;63
{19486).
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Novobiocin! (1), a erystalline antibiotic produced by ' v

Ntreptomyees  wireus, 1x of  commercial Importance.
One of the major by-products from the production of I
s a bilologicully inaetive muterial designated com-
pound X. Thix compound has a uv speetrum identical
with T but it has more polar chromatographic chur-
acteristies. Because of its apparent similarity and its
relevaniee to the hiwosyuthesis of novobioecin,? its strue-
ture was determined and ix reported in this note.

Novobioein (1) ean be isolated by extraetion of the
filtered fermentation broth with BuOAe. The anti-
blotie 1s then extracted into an aqueous buffer at a high
pH.  This =olution i= ucidified and back-extracted into
BuOAe. In thix procedure compound X is accumu-
lated i the spent aqueous fraction. It was extracted
with 1OAe. The crude material obtained after re-
moval of F(OAe <howed Hve spots on paper chromutog-
raphy,  deecarbamoyinovobioein  (11),  isonovobioein,
componnd X, and a more polar component, i order of
decreasing K. Removul of the carbamoyl group by
treatment with alkall converted this material into a
mixture of two compounds, decarbamoyvinovobiocin
and compoind X (spot position unchanged by the
saponitication). Compound X wuas obtained pure by
counterenrrent distribution and by silica gel chromutog-
ruphy. Tt was crystallized 1o give material of mp
124-126°; uv spectrum (FtOH), 207 mu (log € 4.73),
332 mp (log ¢ £.39); ir, 1685 em ™' (anide C==0), no
nrethan Ce=0O; nmr (DMI), = 8.67 and 8.82 (6 H,
>CMes), 823 (6 H, CMes), 7.71 (3 H, aryl Me), and no
OMe signal. Awal. Cualed for CooHpuNOy: €, 62.69;
0090 N, 2020 Fonnd: CL62.67; H, 6.12: N, 247,

Lo J0W 0 Manean. Voo T Carvan, and 11 Tesksema, Jo Um, Chene, Sac., 79,
RN IYAT

(21 LA Konunek v Antibiodes,” Vol, 110 DL Goadiel and oD S,
o, Spainger-Voulas, New Yok, N VL Tu6y. o233,

These data show that compound X does not contain
a carbamoyl group or an O-methyl group.  As a work-
ing hypothesis we assumed that the sugar moieties
of compound X and II were identical except that X
contained an OH group where II contained a CH;()
group. The chemical conversions deseribed below of
compound X showed this to be true.

Compound X was degraded following procedures!
used n the structural elueidation of I.  Acidic treat-
ment gave two products: o erystalline aglycon, identi-
cal by ir speetroscopy with authentic novobioeie acid
(ITID), a known degradation produect of I, and an oily
ethyl glveoside.  This glycoside was shown to eontain
gem-dimethyl group:; by oxidation with H.CrO, i
vielded acetone collected us its 24-DNDP. The glyco-
side was acetylated to give an oily triwcetate verified
by umr. Anal. Caled for CyH.Os: C. 54.21; H,
7.28. Iound: C,54.26; H, 746. Turther acid treat-
ment of the glyveoside yielded u free sugur whiech re-
acted with 3.3 equiv of [0, thereby iudicating four
vicinal OH groups. These data are consistent with
noviose (IV), the sugar molety which ix present in 11

To prove that the coufiguration of the sugar moiety
of X is identical with that of I, both X and II were con-
verted sepurately to identical permethyluted derivi-
tives.  Treatmment of IT with excess CH»N, gave o mix-
ture of two mujor products.  Couversion of this mix-
ture to two pentamethyl derivatives wag accomplished
by treatment with NaH-Mel in DML at room temper-
ature.  The two major components were separated by
alumina chromatography to give a 1665 vield of erystal-
line material, mp 149-151°, and a 379 yield of non-
crvstalline materiad.  Nmr, ir, and uv speetra support



