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Earlier [3] we showed that ethyl esters of (6-phenoxy-4-pyrimidinylthio)acetic acids 
(I) have hypolipidemic and pesticidal activities. During our search for new biologically 
active compounds we have sythesized hydrazines (II) and isopropylidenehydrazones (III) of 
(6-phenoxy-4-pyrimidinylthio)acetic acids. 

Ethyl esters I contain three groups that are susceptible to nucleophiles: the ester, 
methylene, and phenoxy groups. At a temperature of 18-20~ hydrazine hydrate attacks only 
the ester group of compounds I and hydrazines II are formed in high yields (90-96%). Reac- 
tion of the latter with acetone proceeds smoothly at room temperature (18-20~ and leads 
to corresponding isopropyiidenehydrazones III. 
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The structures of the prepared compounds were confirmed by elemental analyses and 
PMR spectra. For isopropylidenehydrazones III conformational Z,E-isomers are possible as 
a result of hindered rotation around the N-CO bond. in accordance with the criteria by 
which with PMR spectroscopy are identified geometric and conformational isomers in the series 
of hydrazines [i, 4, 12] and acylhydrazones [5, 9, Ii]. The signal at 1.75-1.78 ppm in 
the spectra of compounds IIIa, b, d recorded in CDCI3, is assigned to the methyl group in 
cis-position with the ~pyrimidinylthio)acetic amide moiety relative to the C=N bond, and 
the lower-field signal at 1.95-1.98 ppm to the methyl group in trans-position to that moiety. 
The signals of the protons of the SCH 2 group at 3.76-3.80 and 4.30-4.31 ppm, and the sig- 
nals of the protons of the NH groups at 8.88-9.11 and 10.02-10.14 ppm are assigned to the 
Z- and E-conformers, respectively. The PMR spectrum of compound IIIc, taken in CF3COOH, 
differs significantly from the PMR spectra of compounds IIIa, b, d recorded in CDCI~. First, 
it contains only one signal for the protons of the SCH~ group, which is evidence of the 
presence of one conformer in CF3COOH solution. Secondly, in addition to the signals of 
methylene protons at 2.23 and 2.26 ppm, there is one more signal at 1.89 ppm. The total 
intensity of all three signals corresponds with six protons. Appearance of a high-field 
signal of protons of the methyl groups probably originates from partial addition of CF3COOH 
to the C=N bond of acylhydrozone IIIc [I0]. 

EXPERIMENTAL (CHEMICAL) 

The course of the reactions and the purity of the compounds were monitored by TLC on 
Silufol plates. PMR spectra recorded on a Tesla BS487C spectrometer (80 MHz) at 33~ in- 
ternal standard hexamethyldisiloxnae. The solvent was CF3COOH for compounds II and IIIc, 
and CDCI 3 for compounds Iia, b, d. Data of elemental analyses corresponded with calculated 
values. 

Ethyl esters of [6-(4-substituted-phenoxy)-4-pyrimidinylthio]acetic acids I were 
prepared according to [3]. 
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TABLE i. Physico-Chemical Properties 
of Compounds II and III 

Corn-[ Yield [ Mp. oc ]Empirical formula 
pound ~ , 

IIa 90 123--125 CIaH,4N402S 
IIb 96 102 104 Cj~H~2N402S 
IIc 95 122--124 C]2H jIFN40~S 
IId 96 114--116 C,2HI,CIN402S 
IIla 90 141--143 C~H~sN~O2S 
IIIb 95 127--129 C~sH~N402S 
lllc 85 152--154 C,sH,.~FN40~S 
IIld 90 144--146 C~sH,sCIN402S 

Note. Compounds IIa-d were crystallized 
from ethanol, IIIa-d from acetone. 

TABLE 2. 
and III 

Corn- 1 pound 

lla 

lib 

ltc 

lid 

Ilia 

Illb 

[lIc 

Illd 

PMR Spectra of Compounds II 

PMR spectrum, (~, ppm 

1.98 (s 3H. CHD. 3.88 1~ 2H, SCH2). 6,54 (s. 
IH, 5-CH), 6, 60 (d. j = S H z .  2H. Harom,) 6,89 (d 
j = 8 H z ,  2H, Haroml, 8,45 (S, IH, 2.Cti) 
3,90 (a 2H, SCH,.,), 6,58 (~, 114, 5-CH), 6,96 (m, 
5H, Harot~ 8.45 (s IH, 2-CH) 
3,90 (s. 2H. SCH2). 6,65 (m,IH. 5-CH), 6,80 (m, 4H, 
Hara),  8.47 {a IH, 2-CH) 
3,9I (a, 2H, 9CH~), 6,69 (s, IH, 5-CH), 6.73 (d 
J=8 Hz. 2H, Harom), 7,08 (d J=8 Hz, 2H, Haroml, 
8.45 (s IH, 2-CH) 
1,75 (s, CH3. E) 1,98 (s, CH:~. Z). 2,29 (s:, 3H, Cti3), 
3,76 (s, SCH2, Z'). 4.30 (a, SCH2, E'), 6,68 (s ,  
IH. 5-CH), 7,04 (m.4H, Harom }, 8,53 (~.IH, 2-CH), 
8,93 (s.,NH, Z'), 10.05 (s NH, E') 
1,76 (s, CHa E), 1,95 (s, CIt~, Z), 3,78 {s SCH2, 
Z'). 4.30 (s  SCH.~. E'), 6.70 (s. IH. 5-CH), 7,16 (m, 
5H. Harom~, 8.51 (s,,1H. 2-CH), 9,11 (s. NH, Z'), 
10.14 IS.NH, E') 
1,89 [s, CICH~)2)], 2.23 ( s  CH~, E). 2,26 (s., 
CHa, Z), 3,93 (s, 2H, SCH2), 6,63 (s. [H. 5-CH), 
6,75 (ma4H, Harom). 8.44 (s. IH, 2-CH) 
1.78 (s~CH.~, L). 1,98 (s. CH. Z). 3,80 (s,SC}I2, 
Z').4,31 (s. SCH2, E'}, 6,78 (s, IH. 5-CH), 7.18 (m, 
4H, Z'), 4.31 {s. SCH~, E'), 6,78 (s,, IH, 5-CH), 
7,18 Ira, Harom8,53 (s  IH. 2-CH), 8,88 (s NH, 
Z'), 10,02 a ,  NH, E') 

Hydrazides of [6-(4-substituted-phenoxyl)-4-pyrimidinylthioacetic Acids (II). At room 
temperature, I0 mmole of compound I is dissolved in i0 ml of ethanol and with stirring is 
added dropwise 2 g (40 mmole) of 99% hydrazine hydrate. The reaction mixture is kept at 
the same temperature for 0.5 h, the precipitate is filtered off, and crystallized. 

Isopropylidenehydrazides of [6-(4-substituted-phenoxy)-4-pyrimidinylthio]acetic Acids 
(III). A mixture of i0 mmole of compound II and 25 ml of acetone is kept at room tempera- 
ture for 0.5 h. The precipitate is filtered off and crystallized. 

Data on compounds II and III are summarized in Tables 1 and 2. 

EXPERIMENTAL (PHARMACOLOGICAL) 

The hypolipidemic activity of the compounds was studied in male white rats that re- 
ceived the compounds under investigation perorally as a suspension in i% starch glue for 
7 days. On the eighth day the rats were decapitated and in the blood serum we determined 
the total cholesterol content with method of Ii'k using a selection of standard reagents, 
triglycerides with the color reaction with chromotropic acid [6], and high-density lipo- 
protein (HDL) cholesterol with the precipitation method with heparin and manganese chloride 
[13]. Results were compared with data obtained from the blood serum of rats of the control 
group. The groups consisted of ten animals. LDs0 was calculated by the method of Litch- 
field and Wilcoxon [2]. 
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TABLE 3. Acute Toxicity and Hypolipidemic 
Activity of Compounds II and II 

I.D,, mg/kg 
o 

o 

change of biochemical 
parameters of lipid 
metabolism by the com- 
pounds under investi- 

cerides 

I l a  460 I00 + 9 . 8  + I I,.q 6 t i  
(410.7 515.2) 

l i b  22o I00 - 20.4* ~ 8 . 8  25.2,  
( I IOJ} --440,0)  

l l C  400 I00 -- 12.0 + 6 . 4  4 l 1,7 
[235 .5  680,o) 

l i d  8(~o 50 .I~.9 + 4 , 9  .. I0 .5  
( .I 7(},6 I '{60,(l) 1{}o 20,o* .§ 21.6 l ~ . l  

2/ lu 21.6" + 7 , 0  -[- 5,0 
I I I " I '  !]I){l I Ill) + 6. I -} 18.4 3,.1 

(521).(I 1395.0) 
I I I b  1075 I 0(} 25, l * + 6,8 3 4  1" 

( 7 ,I ], ,I �9 I ."~5 ~ ,  8 ) 
] . l i f t  ;lift) " lof t  6,3 -i 10,5 27.8" 

1230,3 627,0} 
I I I d  4511 I ol) 17,5" "F 5 8 14.0 

(31)ll.() 675,0) 

Misc leron 125(~ I0O -27,q" - 22.4 .3~3" 

*p = 0.05. 

Results are given in Table 3. Six of the eight compounds showed hypolipidemic activity. 
With regard to activity an toxicity, compound IIIb is closest to miscleron. Analysis of 
data on the structure-activity relationship in the series of studied compounds points to 
the fact that substituting the ethoxy group in esters I for a hydrazine group leads to in- 
creased toxicity and has practically no influence on hypolipidemic activity. The effect 
of the subshituent at the benzene ring on the hypolipidemic activity in the series of hydra- 
zines II and hydrazones III is the same as in the series of ethyl esters I [3]. It is ad- 
visable to take these data into consideration in the search for active hypolipidemic pre 
parations among the series of derivatives of pyrimidinecarboxylic acids. 

EXPERIMENTAL (BIOLOGICAL) 

We have studied the fungicidal and herbicidal activity of compounds II and III by stan- 
dard methods [7, 8]. Fungicidal activity in vivo is shown by compounds IIa, d and IIIb-d. 
They suppress the growth of phytophtora infection in tomatoes in comparison with the refer- 
ence zineb by 76%. Herbicidal activity approaching that of the reference is shown by com- 
pounds IIa, b, d and IIIa, b, d. In comparison with the control, they suppress the growth 
of mustard in the case of treatment in the vegatation period by 80-100%. 
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At the present time, among the numerous classes of biologically active compounds, 
polysaccharides are being increasingly widely studied. This is because some of them stimulate 
the nonspecific resistance of the organism to bacterial and viral infections, display cancero- 
static and detoxifying action, and cause a prolongation and intensification of the action 
of chemotherapeutic preparations [I-3]. 

As known, the problem of immunostimulation and immunoregeneration is of great importance 
in the complex treatment of malignant neoplasmas [4]. This is primarily related to the in- 
herent nature of the immunological defectiveness of the organism, on the background of which 
malignant tumors originate and develop, and also due to the immunodepressive action of the 
radiation sickness and chemotherapy. At the present time intense research is being carried 
out in the search for preparations having antitumorigenic activity combined with an immuno- 
stimulating effect. 

In the present work, we report the synthesis of mannan polyaldehyde (I) from microbia] 
polysaccharide (II) mannan, produced by the yeast cultures of Rhodotorula rubra and the 
study of its antitumorigeneic and immunodulating activity. 

CHy)H c ~ o H  cHtott q-ah~ 

cmoH 9 ~ H  9-.~oa c~pI~ 
H 5-:-o. , ,  H J--:o ~ t . ~ Z o .  ~. ~ / l - Z o  

H~ n IK3 OH I t o / ~ ]r'~. "o~---F fl c--~ n 

Po lya ldehyde  I was ob ta ined  by the p e r i o d a t e  o x i d a t i o n  o f  I I  w i t h  a mo lecu la r  we igh t  
of 40000-60000. The dependence of the consumption of NalO~ on time shows that the maximal 
amount of NaIO 4, 0.5 mole per fragment of the polysaccharide, undergoes the reaction in 
the course of 10-12 h, and no further NalO 4 is consumed. 

During the periodate oxidation of mannan which is comprised of a chain consisting of 
alternating ~-1,4 and ~-l,3-bound mannopyranose units only the ~-l,4-bound fragments undergo 
the oxidation. In the I~C NMR spectrum of solution of I in DMSO-d 6, signals are observed 
of carbon atoms of B-l.3-bound unit (6, ppm); 100.6 [C(1)]; 68.2 [C(2)]; 79.2 [C(3)]; 64.8 
[C(4)]; 77.1 [C(5)]; 61.2 [C(6)] and the signals of $-l.4-bound fragment which were present 
in the spectrum of the initial II are absent (cf. [6]). 
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