SYNTHESTS AND TRANSFORMATIONS OF 1-(4~HYDROXYPHENYL)DIHYDROURACILS

R. S. Baltrushis, Z.-I. G. Beresnevichyus, UDC 547.466.23'562.,1'854.
and V. Yu. Mitskyavichyus ; 4.07:542,951.1:543.422

N- (4-Hydroxyphenyl)-B~alanine and its methyl derivatives, as well as p-hydroxy-
phenylamino-8,8'-dipropionic acid, were obtained by the reaction of p-aminophenol
with methyl acrylate and acrylic, methacrylic, and crotonic acids. The B-alanines
were converted to- the corresponding hydrazides and 1-(4-hydroxyphenyl)dihydro- and
thiodihydrouracils, which were decyclized by the action of alkalis to ureido and
thioureido acids and were dehydrogenated by heating with sulfur to give uracils.
The dihydro- and thiodihydrouracils were alkylated and acetylated.

1-Arylhexahydropyrimidine derivatives are of interest as stabilizers for polymers. They

are readily obtained from the corresponding N-substituted B-alanines [1]. 1In the present
research we used the reaction of p-aminophenol (I} with methyl acrylate to obtain methyl N-
(4-hydroxyphenyl)-B-alanine (II) and the reaction~6f aminophenol I with methacrylic and cro-
tonic acids to give o-methyl- and B-methyl-f-alanines (IIIb,c). Aminophenol I reacts with
acrylic acid to give a difficult-to-separate mixtureof alanine IITa and dipropionic acid IV,
which was obtained in pure form by the reaction of I with acrylic acid at a molar ratio of
the reacting substances of 1:2. '

It is apparent from the PMR spectra of alanines III and IV that protonation of the ni-
trogen atom of the substituted amino group occurs in trifluoroacetic acid, whereas the sig-
nals of the protons of the adjacent methylene groups are not split but show up in the form
of complex multiplets (Table 1). . A broad absorption band of stretching vibrations of OH and
NH groups at 2100-3600 cm~*, which indicates the presence of strong hydrogen bonds, is ob-
served in the IR spectra of B-alanines IITa-c. The stretching vibrations of the OH and NH
groups are superimposed and become virtually indistinguishable. In addition, the weaker
bands of the CH stretching vibrations are superimposed on the broad absorption band of the
OH and NH groups. The absorption band of the carbonyl group of alanines III and IV and
their hydrazides V is shifted to the lower—fregquency region due to hydrogen bonds and shows
up at 1630-1685 cm™*.

When B-alanines IIT and ester II are heated with hydrazine, they form the corresponding
hydrazides V. N-(4-Hydroxyphenyl)-f-alanine hydrazide (Va) at a concentration of 1.0 pg/ml
displayed a tuberculostatic effect* on Mycobacteriun tuberculosis.

The corresponding l-substituted dihydro- and thiodihydrouracils (VI, VII) were obtained
by the action of urea, cyanates, or thiocyanates on N-substituted B-alanines in an acidic
medium [2]. The reactions of II and Illa~c with urea and thioccyanates were carried out in
acetic acid with subsequent treatment with hydrochloric acid. 1In the PMR spectra of dihydro-
uracils VIb,c.;and thiodihydrouracils VIIb,c the protons of the methylene group couple with
the proton of the CH group to form the typical AB part of an ABX spin system. The chemical
shifts and the spimspin coupling constants (SSCC) are presented in Table 1.

Dihydrouracils VI and thiodihydrouracils VII, inasmuch as they are resistant to the ac-
tion of acids, readily undergo decyclization under the influence of alkalis to give the cor-
responding P-ureido acids VIIT:and IX. Under the influence of hydrochloric acid the latter
again undergo cyclization to dihydrouracils VI and VII.

*The studies were conducted in the Scientific-~Research Institute of Tuberculosisof theMinis-
try of Public Health of the Lithuanian SSR by A. Sosnovskay, to whom we express our sincere
gratitude.

" A. Snechkus Kaunas Polytechnic Institute, Kaunas 233006. Translated from Khimiya Get-
erotsiklicheskikh .Soedinenii, No. 10, pp. 1400-1406, October, 1982. Original article sub-
mitted December 23, 1981.
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TABLE

1. Spectral Characteristics of the Synthesized TI-XIX*

Com- |IR spectrum, v, cm~
pound "o e 1 -0 PMR spectrum, §, ppm, J, Hz

1 2 3 4 5

11 | 3395 | 3310 | 1730

Ila | 3600—2220 | 1640 | 2,53 (2H, t, a-CHy); 3,07—3,57 (2H, m B-CH,); 6,43—7,03

+
(4H, q, arom.); 8,45 (2H, br s, NHy)

IIb | 3380—2100 | 1640 | 0,93 (3H, d, /=75, CHs); 2,41—2,9 (IH, my CH); 2,99—
3.74 (2H m, CH,); 6,50—7,23 (4H, d,arom.); 865 (2H,
brs, NH&,)

Ille | 3300—2205 | 1630 103 (3H, d, =175, CHg); 2,50 (2H, d, J=6,0, CHy); 3,38—
3,89 (1H,m, CH); 648704 (4H, q,arom.); 841 (2H,

+
br s, NH,)

IV | 3200—2200 | 1685 1,80—4,07 [8H,m, 2(CH,CHy)]; 6,56—7,13 (4H, q, arom)

Va | 3385—2480 | 1680

Vb |3600—2700 | 1685

Ve {3380—2580 | 1630

via | 3270 | 3200 | 1700, 2,56 (2H,t, 5-CHg); 3,55 (2H, t, 6-CH,); 6,49—7,16 (4H,

1660 q,,arom.); 9,36 (1H, s, NH); 10,11 (1H, s, OH)

VIb | 3390 | 3100 | 1670 | 0,91 (3H; d, J=7,5, CHs); 2,53—2,94 (1H, m CH); 2,94—
3,69 (2H, m CHs); 6,41—6,91 (4H, 4, aromi)

Vic | 3270 | 3200 | 1700, 0,86 (3H, 4, J=7,5, CHs); 2,33 and 2,83 (2H, AB-part of ABX,

1670 | Jan=180, Jax=58, Jex=48); 3,39—3,89 (iH, m CH);
6,40—6,93 (4H, q, arom)

Vila | 3290 [ 3195 | 1700 | 2,61 (2H,t, 5-CHy); 3,66 (2H, t, 6-CHy); 6,53—7,08 (4H,
q ,arom.); 9,43 (1H, s. NH)

VIIb | 3375 | 3220 | 1715 | 0,93 (3H, d, /J=7,5, CH,); 2,53—3,08 (1H, m, CH); 341—
3,86 (2H,m, CHy); 6,48—7,04 (4H, q, arom)

Vile | 3350 [ 3180 | 1700 | 095 (3H,d J=7,5, CHs); 2,46 and 2,95 (2H, AB- part of ABX,
Jas=180, Isx=58, Jex=48); 3,70—4,18 (IH, m, CH);
6,53—6,98 (4H, q,awnl)

Viiia | 3500-—2200 | 1705

VIIIb | 3510—2200 | 1680

Viile | 3500—2370 | 1715

IXa | 3500—2520 | 1720

1xb | 3520—2510 | 1715

1Xc | 3550—2470 | 1715 )

xc | 3370—2730 | 1640,1 1,60 (3H, s, CHs); 5,68 (IH, s, CH); 6,54—6,93 (4H, 9,

1620 arom)
Xlc | 3350—2900 | 1675 1,60 (3H, s, CHs); 5,88 (1H,s, CH); 6,68 (4H, s, arom)
XIla 3210 | 1750, 1,94 (3H, s, OCOCHs;); 2,61 (2H, t, 5-CHy); 3,55 (2H, t,
1235, 6-CH,); 6,66—7.09 (41, q, arom,): 9,10 (IH, s, NH)
1670
XiIb 3195 | 1755,
1730,
: 1680
Xlle 3195 | 1760,
1720,
1685
Xiila 3140 | 1760, 1,94 (3H,s, COCHs); 2,66 (2H,t, 5-CHy); 3,68 (2H, t,
1715} 6-CH,); 6,68—7,09 (4H, g,arom )
XI11Ib 3200 | 1755,
1680
Xllle 1 3205 | 1760,
1705
X1va 3200 | 1710,| 2,64 (2H, t, CH,); 3,53 (3H, s, OCHj); 3,55 (2H, T,
1695 | 6-CHa); 6,54—6,94 (4H, q,arom ); 9,09 (1H, s, NH)
XVa 3205 | 1710, '
1715
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TABLE 1 (continued)

1 2 3 l 4 l 5
XVilia 1715,] 2,63 (2H, t, 5-CHy); 2,86 (3H,s, N—CHy), 342 (2H, 1,
1685 | 6-CHy); 3,46 (3H, s, O—CHa); 6,41-—6,95 (4H, m,arom )
XVIilib 1705, 1,11 (3H, 4, /=7,8, CH;); 2,61—2,85 (1H,m, CH); 2,96

1675 (3H, s, N—CHS) 321——3 90 (2H, m, CH,); 3,66 (3H,s ,
O——CHs) 6,45—7,33 (4H, m,arom.)
XVlile 1705,1 1,10 (3H, d, /=78, 5-CHs); 2,30—3,4 (2H, m, CH,); 3,03
1680 (3H, s, N—CHa3); 3,66—4,23 (1H,m, CH); 3,73 (3H, s,
0—CHs); 6,76—7,39 (4H,m, arom.}

XIXb : 1715,
1680
XIXe 1710,
1680

*The PMR spectra of VIa and VIIa were recorded in de-DMSO,
the spectra of XVIIIb,cwere recorded in deuteroacetone,
and the spectra of the remaining compounds were recorded
in triflueroacetic acid.

Dehydrogenation occurred when thiomethyldihydrouracil VIIc was heated with sulfur [3],
and we isolated thiouracil XIc, which was converted to 1-(4-hydroxyphenyl)-6-methyluracil
(Xc) by the action of chlorcaeetic acid. Uracil Xc¢ is also formed in the dehydrogenation of
dihydrouracil VIc with sulfur. Signals of the methyl group in the form of a singlet appear
in the PMR spectra of uracils Xc and XIc. By acetylationof dihydrouracilsVI andVII withace-
tic anhydride we isolated acetoxyphenyl derivatives XII and XIIT, whereas the direction of
alkylation [4] depends on the reaction conditions. Thus alkoxyphenyl derivatives XIV and XV
were obtained when stoichiometric amounts of alkali, dimethyl sulfate, or allyl bromide were
used for the alkylation of dihydrouracil VIa, whereas the corresponding 1-(4-alkoxyphenyl)-3-
alkyldihydrouracils XVIII andXIX were isolated when the reaction of dihydrouracils VI was
carried out with excess dimethyl sulfate.

R—NH?H?HCONHNH R—NH, — R—N(CH,CH,COO0H),
R? ’ v
//:i:>)<i:\\\\ CX--NH,
R—NHCH,CH,CO0CH, R— NHCHCHCOOH RN
" R, RZ CHCHCOOH
’ ma-c f R

-~
\ ) 5 VitiXa-c
/ o’

i re 0 Ol 1 .

NN W SNR NoZg WS
....... Il o s i 1
P /k Hha
~ ¢) N

] < &/ 0

R HoOR oy
X-XI¢ VIViia-c L Kia- XIV-XV g,

XVI-XVIi b, XVilia~-c, Xix b,c

R=4-HOCsH;; 2 R'=R?=H, b R'=H, R?=CH, ¢ R'=CH,;, R2=H; VI, VIII, X, XIJ,

XIV—XIX X=0; VII, IX, XI, XHI X=§; XII R3=CH;CO-, R"—H £=0; XIl

R3=CH,CO-, Ré=H; XIV R3=CHj, Ri=H; XV R3=CH2=CH——CH2—, R4=H; XVI

R3=(CsHiNH):PO—, Ri=H; XVII R3=(CsH;NH),PO—, R¢=H; XVIII R3=R¢=CHjg;
XIX R®*=R*=CoHs

The corresponding 4= (5~methyldihydro—-l-uracilyl)phenylphosphoric acid amides XVIb and
XVIIb were obtained by the reaction of 4~(5-methyldihydro-l~uracilyl)phenylphosphoric acid
dichloride, obtained by refluxing VIb with phosphorus oxychloride in dioxane with cyclohexyl-
amine (or aniline).

Signals of methyl groups in the form of a singlet, which corresponds to three protomns,
are observed in the PMR spectra of the compounds that have a methoxy or acetyl group. By
comparing the IR spectra of dihydrouracils VI and thiodihydrouracils VII with the spectra of
acetyl derivatives XII and XIII we established that the phenyl hydroxy group in VI and VII
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TABLE 2. Characteristics of the Synthesized II-XIX

Found, % Cale., - Yield, %
Com-~ mp, °C Empirical * (synthetic
pound ¢ lul formula c ,H’ N method)
11 88—89* L |613]66] 7.3| CioisNO; 61,567 7,2] 51
IV | 174—175 c}ec.g 59,6 (6,0 7,7 | CoH,1NOs 59,715,81 771 77
Iflc | 171—172 (dec.}° 1612{6,5] 6,9] CioHiNO; 61,5167 7,2] 53
Iila [183,5—185 (dec.)® [61,3165] 69| CicHisNO, 61,5(67] 7.2\ 64
192—194 Tdec.Sb 156,7159] 5,7} CHENO; 56,906,0] 55| a0
va | 1351372 d 21,6 | CoHiaNzO 215| 60
Vb |156,5—157.5 20,2 CioHisN3Oe 20,11 32
Ve | 1651565 20,3 | CioHisNsOs 20,1| 35
Via | 264—266 58,115,0|13.6{ C1oHoN:03 58,3|4,9(13.6] 80 (A)
80 (B
100 (C)
Vib |206,5—207,58 60,0156 | 12,9 C1;H1aN20s3 60,0[5,5{12,7| 80 (B)
100 C)
Vic 1253,5—2548 60,1[5,4112,9| C;H;sN.04 60,0(55| 12,7 36 (Bc )
100 (C)
Viia | 309—310% 54,0(4,4112,6] CioH1oN,00S 54,0(4,5) 12,6 81 (A)
. 81 (B)
100 (C)
Vil | 216—2178 55,715,1111,8] C;;H;sN202S 55,915,1;111,9] 79 @)
. 100 (C)
Vile 218—220g 56,0 5,0 11,5 CuHmNgO;zS 55,8 5,1 11,9 40 (B
. , 100 (C)
Villa |191,5—192% 11,5] CioH12N,04 -Hs0 11,5 70
VI {190,5—191,5) 12,0 € HN20, 11.8] 69
Viilc |179,5—180,5P 11,8| CiH14NoO4 11,8 74
IXa |161 (dec,, in a sealed 11,7] CyoH2N2OsS 1,7] 43
capillary)c
IXb | 151—152b ) 10,1 |CyyH;N;05S -He0 103] 94
Xe 136—137 (d?C., ina 10,4 CiiHuaN5OsS - 10,3 79
sealed capillary)b -H.0
Xc | 316—317 (dec.) - |603145]13,0| CuiHiN:Os 60,6]4.6]12,8| 66
XIc [289,5 (dec.y 56,514,2112,3} CiiH1oN20,S 56.414,3| 120 44
X1la [233,5—284,58 58,014,9111,4| CiH1aN;O4 58,1149111,3] 93 (A4)
100 )
XIIb | 218—2198 59,65,3{ 10,7 CisHisN2O4 59,5154 | 10,7| 76 §BA)
: 100 8)
Xllc | 223—2248 59,35,5( 10,8} C;3H1aN204 5951541 10,7] 69 %‘é\)
100 B)
XIlla |241,5—242,58 54,7{45{10,5] CisHisNoOsS 54,5 |4,6]10,6 82'(%)
100 (B)
Xilib| 210—2118 57,815,01 10,1 | CsH14N2OsS 58,115,1{10,1| 77 (A)
: 100 (B)
Xlllc | 228—2298 58,215,0 { 10,0 CisH1aN20sS 58,1(5,1]10,1{ 67 (A)
100 (B)
XIVa | 202—204 Csl 60,315,3112,7| CyH;sN,04 60,0155]127| 53
xva | 181—182d : 11,4] CigHuN:Os 11.2] 60
XVib |190 (dec,)m 57,3|7,3112,3| CuHaN,O.P 595(8,0112.1| 17
XVIb |136 (dec.)® 60,815,1] 12,2| CHasN,O,PP  161,315,1|12,4] 22
XVIile | 103—104d 112,0] CieHiNzOg 12,1 80 (A)
, : 77 ()
XVIIIb | 91,5—93,09 11,3} CisHieNoOs 11,3| 77
Xvilic | 63—64 11,3 CisHieN2Os 115 74
XIXb 98—99¢ 9,7 ] CigH2oN20; 94| 57
XiXc | 66—67° 9,7| CisH20N204 961 78
a . b c d
From propanol. From water. ¥rom acetone. From ethan-
ol. ®From isopropyl alcohol. f¥rom acetic acid. &From
dioxane. From ethylene glycol. <I1From methanol. JFrom

ethanol-water. KFrom acetic acid—ether. 1According to the
data in [5], this compound has mp 206.5°C. ®From acetone—
ether. DFound: P 6.2%. Calculated: P 6.7%. OFrom ethanol-
ether. "Found: P 6.9%. Calculated: P 6.9%. 9From hexane.
TFrom ether. !

gives an absorption band at 3275-3390 cm *, whereas the bands at 3100-3215 cm™ '-arerrelated
to the NH stretching vibrations. The absorption of the stretching vibrations of the carbonyl
groups of the dihydrouracil derivatives is represented in the form of clearly distinguishable
bands: the carbonyl group of ‘the 'acetyl fragment of XIT and XIIT is observed at 1750-1760
cm ', whereas the bands at the following lower frequencies correspond to the vibrations of
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the carbonyl groups of the amide fragments: the CHRCONH fragment at 1680-1730 cm ' and the
=NCONH fragment at 1660-1685 cm~'. Absorption at the frequencies that are tharacteristic for
the stretching vibrations .of the NH and OH groups is absent in the spectra of dialkyl deriva-
tives XVIII-XIX, and this confirms their structures.

EXPERIMENTAL

The IR spectra of KBr pellets were recorded with a UR-20 spectrometer. The PMR spectra
were obtained with a Tesla BS 487C spectrometer with hexamethyldisiloxane as the internal
standard. The individuality of the compounds was determined by TLC on Silufol UV-254 plates
in ether—hexane and acetone—hexane systems.

The characteristics of the compounds obtained are presented in Tables 1 and 2.

N- (4-Hydroxyphenyl)-f-alanine Methyl Ester (IT). A mixture of 54.6 g (0.05 mole) of p-
aminophenol, 48 g (0.55 mole) of methyl acrylate, 5 ml of glacial acetic acid, 0.2 g of hydro-
quinone and 50 ml of isopropyl alcohol was refluxed for 7 h, after which the mixture was al-
lowed to stand at 5°C for 2 days, and 49.8 g of II was removed by filtrationm.

N- (4-Hydroxyphenyl)—-B-alanine (IIIa). A mixture of 1.95 g (0.0l mole) of ester II and
20 ml of 10% HC1l was evaporated on a water bath, and the residue was crystallized to give 1.6
g (73%) of N-(4~hydroxyphenyl)-f-alanine hydrochloride with mp 155-157°C (from water). Found:
Cl 16.3%. Calculated: C1 16.3%.

B-Alanine IITa was obtained from the hydrochloride by the action of diethylamine on it.

N- (4-Hydroxyphenyl)- a—methyl-B-alanine (IIIb). A 27.3 g (0.25 mole) sample of amine I
was refluxed with 28.5 g (0.3 mole) of methacrylic acid in 50 ml of water for 4 h, after which
the mixture was cooled, and the precipitated IIIb was removed by filtration to give 25.9 g
of IIIb. ’

N- (4-Hydroxyphenyl)~g-methyl-g-alanine (IITc). This compound was obtained from 27.3 g
(0.25 mole) of amine I and 28.5 g (0.3 mole) of crotonic acid as in the preparation of IIIb.
The yield was 31.2 g.

" p-Hydroxyphenylamino-8,8'-dipropionic Acid (IV). A mixture of 27.3 g (0.25 mole) of
amine I, 100 ml of water, and 40 g (0.55 mole) of acrylic acid was refluxed for 8 h, after
which the mixture was cooled, and 57.0 g of crystals of IV was removed by filtration.

N- (4-Hydroxyphenyl)-B-alanine) Hydrazide (Va). A mixture of 3.9 g (0.02 mole) of ester
IT and 12 ml of 997 hydrazine was refluxed for 30 minm at 120°C. The mixture was allowed to
stand at 20°C, after which it was worked up to give 2.34 g of Va.

N- (4-Hydroxyphenyl)-c-methyl- B-alanine Hydrazide (Vb). A mixture of 9.8 g (0.05 mole)
of alanine IIIb and 20 ml of 997 hydrazine was heated at 120°C for 3 h, after which 10 ml of
methanol was added. The mixture was allowed to stand at 5°C, after which 3.35 g of Vb was
isolated. ’ '

N~ (4-Hydroxyphenyl)-B-methyl-B-alanine Hydrazide (Vc). This compound was obtained from
ITIc by a procedure similar to that used to prepare Vb.

1-(4-Hydroxyphenyl)dihydrouracil (VIa). A)' A mixture of 3.9 g (0.02 mole) of ester II,
2.4 g (0.04 mole) of urea, and 10 ml of glacial acetic acid was refluxed for 20 h, after which
4.0 ml of concentrated HCl was added, and the mixture was refluxed for another 2 h. The reac-

tion mixture was then diluted with water (1:3) and allowed to stand at 20°C. Workup gave 3.26
g of VlIa.

B) A 3.26~-g sémple of VIa was obtained from 3.6 g (0.02 mole) of IITa and 1.8 g (0.03
mole of sodium cyanate by a procedure similar to that used in fethod A.

C) A 2.24-g (0.01 mole) samplé of VIIIa and 10 ml of concentrated HCl was refluxed for
20 min, after which 20 ml of water was added, the mixture was cooled, and VIa was removed by
filtration. The yield was quantitative.

1- (4-Hydroxyphenyl)-5-methyldihydrouracil (VIb) and 1- (4-Hydroxyphenyl)-6-methyldihydro~
uracil (VIc). These compounds were obtained from, respectively, acids IIIb,c and VIIIb,c by
methods B and C for the synthesis of VIa.

1- (4-Hydroxyphenyl)-2-thiodihydrouracil (VIIa). A) A mixture of 3.9 g (0.03 mole) of
ester II, 2.4 g (0.025 mole) of KUNS, and 10 ml of glacial acetic acid was heated at 120°C
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for 18 h, after which 2.0 ml of concentrated HCl was added, and the mixture was refluxed for
another hour. It was then cooled and filtered to give 3.6 g of VIIa.

B) A 3.6-g sample of VIIa was obtained from 3.6 g (0.02 mole) of alanine IIla and 2.4 g
(0.025 mole) of KCNS by method A.

c) A 2.4-g (0.01 mole) sample of IXa was refluxed in 10 ml of concentrated HCl for 20
min, after which 20 ml of water was added, and the mixture was cooled and filtered to give
VITa in quantitative yield. '

14(4—Hydroxyphenyl)—2—thio—S—methyldihydrouracil (VIIb) and 1- (Hydroxyphenyl)-2-
thioxo—6-methyldihydrouracil (VIIc). These compounds were obtained from IIIb,c and IXb,c by
methods B and.C for the synthesis of VIa.

N~ (p~Hydroxyphenyl)-N-carbamido- B-alanine (VIITa). An 8.2~g (0.04 mole) sample of Via
was dissolved in 25 ml of 207 NaOH, after which the solution was allowed to stand at 20°C for
24 h. 1t was.then heated to 50-60°C and filtered, and the filtrate was neutralized to pH 6
with 307% acetic acid. Workup gave 4.0 g of VIIa.

Compounds VIIb,c and IXa-c. These compounds were obtained from VIb,c and VIIa-c by a pro-
cedure similar to that:used to prepare VIIIa.

l—(A—Hydroxyphenyl)—6—methy1uracil (Xc). A 1.18-g (5 mmole) sample of thiouracil XIc
was dissolved in 20 ml of acetic acid, 30 ml of 20% perchloric acid was added, and the mix-
ture was refluxed for 7 h. It was then evaporated, and the residue was treated with ethanol
to give 0.72 g of Xec.

1- (4~Hydroxy)-2-thio-6-methyluracil (XIc). A 9.5-g (0.04 mole) sample of VIIc was
heated with 30 g of sulfur at 220-230°C for 8 h. The resulting solid mass was ground up and
extracted (two 150-ml portions) withboiling aceticacid, and the extract was concentrated in
vacuo to one sixth of its orlglnal volume. The concentrate was cooled, and the precipitated
sulfur was removed by filtration. Water (50 ml) was added to the filtrate, and the mixture
was neutralized to pH 7 with sodium carbonate. Workup gave 4.14 g of uracil XIc.

1- (4-Acetoxyphenyl)dihydrouracil (XIIa). A) A 10.3-g (0.05 mole) sample of VIa and 30
ml of acetic anhydride was heated at 130°C for 20 h, after which 120 ml of water was added,
and the mixture was heated to the boiling point. It was then allowed to stand, after which
it was worked up to give 11.5 g of uracil XI1Ia.

B) A 10.3-g (0.05 mole) sample of VIa was dissolved in 100 ml of 5% NaOH, the mixture
was cooled to 3-5°C, 15.3 g (0.15 mole) of acetic anhydride was added with stirring, and the
mixture was stirred for 15-20 min. The precipitate crystals of XIIa were removed by filtra-
tion. The yield was quantitative.

Compounds XIIb,c:and XIITa-c. These compounds were obtained from VIb,c andVIIa-c by the
methods used to prepare XIIa.

1- (4-Methoxyphenyl)dihydrouracil (XIVa). A 4.12-g (0.02 mole) sample of dihydrouracil
VITa was dissolved in .32 ml of 2.57% NaOH solution, the solution was diluted with water to 100
ml, and 2.52 ¢ (0.02 mole) of dimethyl sulfate was added with stirring. The reaction mixture
was refluxed for 2 h, after which it was cooled and worked up to give 2.33 g of uracil XIVa.

1-(4-Allyloxyphenyl)dihydrouracil (XVa). An 8.7-ml (0.1 mole) sample of allyl bromide
was added to a refluxing mixture of 10.3 g (0.05 mole) of dihydrouracil VIa, 3.3 g of 85% pow-
dered potassium hydroxide, and 100 ml of acetone, and the mixture was refluxed for 8 h. The-
liquid fractions were removed by distillation with a rotary evaporator, the residue was
treated with 100 ml of water, and the mixture was filtered to give 7.4 g of XVa.

4~ (5-Methyldihydro-1l-uracilyl)phenylphosphoric acid Dicyclohexylamide (XVIb). A 51.0-g
(0.25 mole) sample of dihydrouracil VIb was dissolved in dry dioxane, 23 ml of phosphorus
oxychloride was added dropwise, and the mixture was refluxed for 24 h until a solid deposit
of the acid dichloride appeared. The solvent was decanted, the precipitate was pulverized
and washed with toluene, and 116 ml (1.0 mole) of cyclohexylamine in 100 ml of dioxane was
added dropwise with heating and stirring. The resulting mass was dissolved in chloroform,
the solution was poured into petroleum ether, and the resulting precipitate was washed re-
peatedly with water and crystallized from ether—acetone (1:1). The yield was 20 g.

4-(5-Methyldihydro-l-uracilyl)phenylphosphoric Acid Diphenylamide (XVITb). This com~
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pound was obtained from 51.0 g (0.25 mole) of VIb, 23 ml of POClz, and 92 ml (1.0 mole) of
aniline by a procedure similar to that used to prepare XVIb. The yield was 25 g.

1- (4-Methoxyphenyl)-3-methyldihydrouracil (XVIIIa). A) An 11.4-ml (0.12 mole) sample
of dimethyl sulfate was added with stirring to a mixture of 10.3 g (0.05 mole) of VIa, 50 ml
of 10% NaOH, and 150 ml of dioxane, and the mixture was stirred at 20-25°C for 30 min. It
was then allowed to stand at 20°C for 6 h, after which the liquid fractions were removed by
distillation, the residue was treated with water, and the mixture was filtered to give 9.4
g of XVIIIa. '

B) A 7.8-ml (0.125 mole) sample of methyl iodide was added to a mixture of 5.15 g (0.025
mole) of dihydrouracil VIa and 6.0 g of powdered KOH in 50 ml of DMF at such a rate thatwthe
temperature of the reaction mixture did not exceed 40°C, after which the mixture was stirred
for 2 h, and the product wasisolated as in method A. The yield was 4.5 g.

1- (4-Methoxyphenyl)-3,5-dimethyldihydrouracil (XVIIIb) and 1-(4-Methoxyphenyl)-3,6-di-
methyldihydrouracil (XVIIIc). These compounds were obtained from VIb,c by method A for the
synthesis of XVIIIa.

1~ (4~Ethoxyphenyl)-3-ethyl-5-methyldihydrouracil (XIXb) and 1-(4-Ethoxyphenyl)-3-ethyl-
6-methyldihydrouracil (XIXc). These compounds were obtained from VIb,c and ethyl iodide by
a procedure similar to that used to prepare XVIIIa.
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SYNTHESIS AND REACTIONS OF 2-CHLOROHEXAFLUQROCYCLOPENTENE-
AND 2-CHLOROOCTAFLUOROCYCLOHEXENE-1-CARBONITRILES

A. Ya. I1'chenko, V. I. Krokhtyak, UDC 547.514.7'539.16.18%859.1.07:543.422
and L. M. Yagupol'skii

2-Chlorohexafluorocyclopentene— and 2-chlorooctafluorocyclohexene~l-carbonitriles
were synthesized. Products of substitution of the chlorine atoms by a phenylamino
group and the fluorine atoms in the o positlon by a phenylimino group were obtained
by reaction of the products with aniline. The reactions with amidines of trifluoro-
and trichloroacetic acids, as well as with Z-aminopyridine, lead to pyrimidine de-
rivatives with condensed perfluorinated five- and six-membered rings.

We have previously developed a general method for the preparation of perfluoroalkyl~sub-
stituted l-cyano-2-chloroethylenes, studied their reactions with nucleophilic reagents, and
demonstrated that these compounds have high reactivities and are convenient reagents for the
preparation of various heterocyclic compounds [1-4]. In the present paper we describe the
synthesis of 2=chlorohexafluorocyclopentene- and 2-chlorooctafluorocyclohexene~l-carbonitriles
IIa,b that contain a l-cyano—2-chloroethylene fragment included in a perfluorinated ring.

- For the preparation of nitriles IIa,b, 1,2-dichlorohexafluorocyclopentene and 1,2-di-
chlorooctafluorocyclohexene were converted to the corresponding carboxylic acids by the action
of butyllithium and carbon dioxide gas [5]. The indicated cyano compounds were synthesized
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