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Ahct-A new method for preparing I-amidine-3-arylurcas or-3-alkylurcas (I) from aryl or alkyl 
amine and cyanoguanidinc or by hydrolysis of corresponding aryl or alkyl biguanidcs is dcscribcd. 
The reaction of salts of amidincurcas with primary or secondary amincs to yield substituted ureas 
is described. 

Aromatic amidineureas 

MOKOSLISTITIITEII aromatic dcrivativcs of amidincureas can exist 
forms. viz. as I-aryl-3-amidincureas (I) and I-arylamidineureas (II). 

R-NHCNHCNH, R-NHCNHCNH, R-NHCNHCNH, 

0 NH NH 0 NH NH 

I II Ill 

The isomers differ in behaviour when warmed with dilute nitric 
to the equations: 

R-NHCNHCNH 
IISO, 

, - R-NH, . CO, i NH&NH, 

d NH NH 

R-NHCNHCNH “% , __t R-NHCNH, . CO, . . . NH, 

iJH 0 NH 

in two isomeric 

acid,’ according 

Another reaction charactcridng derivatives II is the formation of complex 
compounds with metals such as Cu. Ni. I-Aryl-3-amidincureas (I) do not form 
such complexes. 

The diffcrcnce between the infra-red spectra of I-phenyl-3-amidincurea and l- 
phcnylamidincursa, the simplest reprcscntativcs of I and II rcspcctively. indicate a 
new method (described later) to distinguish thcsc isomers. 

Unlike the compounds II. the I-aryl-3-amidineureas (1) arc littlc known. I-Phcnyl- 

3-amidincurca (I, R :- C,H,) and some of its derivatives, wcrc first prepared by 
Pclh7~ari.1 In the course of the reaction phcnylcyanguanidine (IV) was also formed. 

The latter is readily hydrolysed to I-phcnylamidincurca. (II, R C,lI,). 
IiSO* 

R-NHCNHCNH, -, R-NHCNHCNH, - R-NHCNHCN 

NH NH 0 NH NH 

Ill (R. C,H,) l (R C,HJ IV 

I 
Hz0 

R-NHCNHCNH, 

NH 0 

ll (R C,H,) 
L G. Pellu~nri, tia::. Chim. Irol. 53, 384 (1923). 

I.? 
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Amidincureas and some aromatic derivatives (I) have also been prepared by 

Passerin?, Junod3 and Kundu and Ray’. 
A good yield of I-amidinc-3-p-nitrophenyl-urea (I, R -. p-NO&H,) is obtained 

when p-nitraniline reacts with cyanguanidine in a 22 per cent concentration of 
hydrochloric acid.6.6 

p-Nitrophcnylbiguanidc (111, R : p-NO&H,) is formed’ when the conccntra- 

tion of hydrochloric acid is lower (I2 per cent), but it is transformed into I-amidinc-3- 
p-nitrophcnyl-urea (I, R - p-N02C,H,) by hydrolysis with 22 per cent hydrochloric 
acid. 

. ‘T . 
’ ‘\ ?\ 

:,N .- a,, . -NH, + NC .’ NH-- C 

\ 4’ An 

NH, ‘7xMcc c 0,N -1’ \;, 
- NHCNHCNH, 

i .-A’ I 
Nn IL 

--. . . -. __ 
22Y. NL 

Us (R p NC&n,) 

----\ 
P 

O,N_..ji ‘:, 

‘.- ,’ NHtNnFNnz 
0 CH 

I Wp- N02C6HJ 

This hydrolysis of biguanide derivatives (III, R --- p-CH.&ONIIC,H,) with 

hydrochloric acid was formerly obscrvcd by Mingoia and Ferrcira,” but they ascribed 
the arylamidineurca structure (II, R = p-NH,C,H,) to the product. 

Starting from p-sulphamidephenylbiguanide in acid medium Kundue obtained a 

compound which does not yield a complex with Cu and Ni and on this basis ascribed 
the structure I,(R -.. p-NHLSO&H,) to it. The structure was confirmed later by 

synthesis. 
The correct structure for the product prcparcd by Mingoia and Fcrrcira” is 

l,(R p-NIl,C,H4) as it is identical with that prepared by reduction of I-amidinc-3- 

p-nitrophcnyl-urca.‘O (I. R - p-NO,C,H,). 
Further cxpcrimcnts have shown that (A) amincs and cyanoguanidinc in the 

prcsencc of cxccss acid and (B) the hydrolysis of arylbiguanides (III) can bc used to 
preparc compounds I. 

Starting from a number of aromatic amincs both reactions (A) and (H) have been 
carried out.5.R.‘0-‘z Generally speaking, a better yield of amidincureas (I) can be 
obtained by hydrolysing biguanidcs (III) according to (R). In some instances, however, 
the method (A) being simpler is advised. This applies to such amincs as aniline, 

p-nitroanilinc and p-aminobcnzoic acid, which give yields of 80 ,90 per cent. 

* W. Passcerlnl. Boll. .%I. For. (‘him. Id lldopw 9. 27 (IYSI). 
’ L. Junod. I/&. Chim. Acfo 35. 1670 (1052). 
’ N. Kundu and P. Kay. InAm Chrm. Sot. 29. 81 I (IY52); Chum. Abrrr. 48, 2600 (IYW). 
3 f. t:rhariskl. H. Skowrohrka-Scratinowa and H. Dahrowska. Roc:n. Chrm. 27. 65 (lY53). 
* T. Ilrhahsk~. H. Skowrohaka-Scratin, It. Dabrowrka and J. Jankowskr. Ed. A-ad. Pd. S-l. Cl. Ill. 1, 

74 (IY53). 
’ I’. It. S. Curd and F. 1.. Rose, 1. Chrm. Sot-. 365 (1946). 
’ 0. Mtngola and P. C. Fcrrcua. An. FIX-. Form. Odw~tol. L’ni~. Sao Parr10 7.43 (1949); Chcm. Abrrr. U. 

I971 (IYSI). 
* S. Kundu. Sri. & Cdr. 15, 449 (1950); Chrm. Abrrr. 44.9367 (1950). 
‘O T. Urhafisl;,. B. Skowrohska-Scrafin and II. Dabrowska. Rocxt. Chcm. 28,423 (1954). 
II ‘I’. tlrbahskl, H. SkowroAska-Scrafin and H. Dahrowska. Ed/. Acd Pd. Sri. Cl. 111. 2, 4S3 (1954). 
I* T. Urbariskl, Il. Skowroriska-Scrafin and H. Dabromka. Roczn. Chrm. 29,450 (1955). 
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The preparation of amidineurcas (I) from m- and p-aminophenols and 
p-chloroanilinc was unsuccessful. Also the yield of I when using arylbiguanidcs 
prepared from some amincs (III, R A m- and p-OHC,H,, /f-naphthyl) is rclativcly 
low. This is probably due to instability of these amidineurcas on warming with acids. 

Table I gives the yields of arylamidineureas (I) prepared by reactions (A) and (R). 

TABU 1 

R-KIICONHCNH, 
I 

Yield of the reactions 

NH 
R A B 

- .---- --- 
C*H, 83:; 659; 

pKO,C,H, 907: 90% 
pcoolK,rI, 82:/. 95 of 

pC1C.H. _ ’ 65: 

pBGH, 20:: 70”. 
pSO,HC,H, - 50:: 
pNH,SO,C,l1, 20% ’ 60:; 
pNH,C,H, 
p-OHC,H, r 

80” ’ 
104% 

mOllC.H, 14;: 
/?-naphthyl -_ 20:: 

Similarily, when I-phenyl-I-methylbiguanide (V) was hydrolysed with hydro- 
chloric acid, I-phenyl-I-methyl-3-amidineurea (VI) rcsulted.13 

C&N-CNHCNH, -0 C,H,-N-CONHCNH, 

CH,NH AH CH, NH 

V VI 

Infra-red absorption spectra 

Infra-red absorption spectra of four derivatives of I-aryl-3-amidincurea (I, R : -- 
C,H,, hydrochloride; R - p-HO-C,H,, sulphate; R - m-HO-C,H,. sulphate; 
R = p-NH,SO,C,H,, hydrochloride) and the isomeric I-phcnylamidineurea (II, R = 
C,H,, hydrochloride) were examined in a Nujol mull, the ratio of substance/Nujol 
being 1 : I. Infra-red spectrophotometer Hilgcr H-800 with sodium chloride prism 

was used. 
The results arc shown on Figs. l-5 and the main frcqucncies are given in Table 2. 
An exact assignment of some frequcncics of derivatives of urea is complicated by 

the enolization and possible existence of a few polar forms of urea. In the region 
12O&lOOO cm”’ mono- and 1,4_disubstitutcd derivatives of benzene give frequencies 
which coincide with those of the --NH, group attached to an aliphatic chain. 

All examined compounds give frequencies in the region 354%33OOcm-r. They 
are formed by NH, and phcnolic groups (the latter in the compounds I, R p- and 

m-HOC,H,) bonded by intermolecular hydrogen bonds. The structure I (Figs. 14) 
gives a strong absorption in the region 1695.-1680 cm-i, typical for a group C ,O in 

‘* T. Urbahski. B. Skowrohska-Scrafin. A. Matusiak. A. ‘I‘yczyhski and M. Zarukiewicr. Rocm. Chum. In 
press. 
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(\ > PwCOWCN~,~ WC & 
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FIG. I. Infra-red spectrum of I-phcnyl-3-amldmcurca hydrochloride (1. R - C,HJ. 

I-k. 2. Infra-red spectrum of I-@-hydroxyphenyl)-3-amldincurca-sulphatc (I. R : p-OHC,H,). 

I 

NH,SO, . HICCN$Nn, MC-L 
Nh 

cm ’ 

FIG. 3. Iafra-red spectrum of I-@-sulphunidophenyl)-3-unidineurra sulphacc 
(I. R = p-SO,NH,C,HJ. 

0 
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N-substituted amides. The analogous absorption band of the isomer II, (R - C,H,, 
Fig. 5) has apparently the maximum 1660 cm i, i.e. of a clearly lower frequency. 

All the compounds show in addition two strong bands 1728 ,I715 cm 1 and 1620- 
1600 cm 1 which most likely are due to the groups C 0 and C NH. Boivin er al.” 

FIG. 4. Infra-red spectrum of I-(m-hydronyphcnyI)-3-omldlncurca 
sulphatc (I. R nt-OI~C,II,). 

FIG. 5. lnfra-red spccwum of I-phcnylamidmcurcr hydrochlor& (II. R C,If,) 

assigned the bands 1710 1670 cm 1 to C NH vibrations in some aromatic amidine- 
urea nitrates. The isomer II, (R : C,H,) also gives a strong band at 1636 cm-i which 
may be assigned to deformation vibrations of NH2 in ureas,i5 and which is in agrcc- 
mcnt with the formula II. 

Although it is difficult to draw a conclusion based on examination of only one 
substance (II). the marked dilference between the absorption spectra of the compounds 

I4 P. Robin. W. Brigeo and J. &win, /. CUM~. Chum. 32. 242 (1954). 
I’ H. .U. Randall. R. G. Fowlcr. S. Fuson and J. R. Dongl. Infru-rrd Dcrrrminrzrron of Organic Sfrul-rurrr. 

Van Nostrand. New York (IY4Y). 
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1 (R : C,H,) and 11 (R -- C,H,) may give new evidence for the different structures of 
thex compounds. 

Boivin et al.” found bands 1380.1310 cm l in the examined nitrates of amidine- 
ureas, assigning them to the N-O bands in the nitrate ions, but WC found the same 
frequencies (13741320 cm-l) in the hydrochlorides and sulphates. These bands are 

TABLE 2. INFRA-RED FREQUCHCIFS 

I AI-NHCONHC -NH,.iIX 
I 

II I 
II 

NH 
._. .- .- - - - .- _- C,H,NHCNHCONH,. 

hr CJi, pOllC.H, @IJW,C,H, m-M&H, , 
-. -_ _ -_ _._--__-_. __- 

11X , HCl tHSO, HCI tHW, ’ 
---.-. - .-_ -.-_ - .,__ 

Fig. ! 1 2 
-.-- .- - .- 

I 

3 4 
I - -.-. -_ 

I 3465s 

3410s 

3290s 

3219 s 

3095 s 

1728 s 

i 1680s 

1620 m 

1595s 

; l555s 

15OOm 

1460 m 

1445 m 

1377 w 

1320s 

: l26Om 

I210 s 

I lll8m ; 
980 w 

905w 

838~ ; 
763 m 

714s 

I 

3300 s 

3113s 

1715 5 

1684s 

1625 s 

1590s 

1535 m 

1512s 

1450 s 

1374s 

1335 w 

1270 w 

1250 m 

1235 m 

1140s 

I IO5 5 

1185s 

1060s 
978 w 

932 w 

872 w 

825 m 

807 w 

755 w 

3425 s 

3370 s 

3290 s 

3068s 

1725 s 

1688 s 

1614 s 

1580s 

1550s 

1495 w 

1454 s 

l4OOm 

1373 m 

I 1339s 

I 1320s 

1263 w 

1205 s 
I 
I I161 s 

1125m 

1092 m 

1008 w 

970 w 

890~ 

I 843 m 
I 880 s 

I 770 m 
I 

3425 s 

3194s 

1724 s 

1695 s 

166OW 

l618m ! 
1540s 

1495s , 
1453 s 

1370 w 

1338 s 

1314 m 

1287~ i 
1266m 

1212s i 
ll80m ’ 
ll58m , 
1085s : 
1065s ’ 
IOOOW 

976 w : 
945m 1 
885 w 

852m 1 
820~ I 
775 w 

730m 

7lOm 
I 

-. 

II HCI 
NH 

-- -_. 
5 

.-- .-. 
3310 s 

3250 s 

3135 9 

1720s 

1660s 

1636 s 

1620 s 

1590s 

1563 m 

1545 w 

1480 s 

1453 m 
1375 w 

1332 s 

1313 s 

1233 m 

114ow 

IlOOm 

1074 m 

1028 w 

1006w 

945 w 
838 w 

760m 

750s 

730 m 

more likely due to the stretching vibrations of a C-N band in secondary amines of 
the general structure &-NH ---Rio present in both I and II. 

It is difficult to find more dctailcd assignment of the bands as the number of urea 
derivatives described in the literature and examined is very small. Examination of 

I* R. a. Barn-. R. C. Gore. U. Lidell and V. %. Williams. I&wed Spcctro~~opy. New York (1~). 

‘2 
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infrared absorption spectra of a larger number of urea and guanidine dcrivativcs is 
being continued. 

Alipharic amidineureas 

Preliminary experiments on the preparation of aliphatic amidineurcas (I) by 
analogous reactions (A) and (B) have been carried out using benzylaminc and n- 
butylaminc. i3 In both casts we failed to obtain I directly from amincs and cyano- 
guanidinc according to the method (A). Aliphatic amines do not readily react with 
cyanoguanidinc and thus, alkylbiguanides (III) are not prepared in aqueous solution, 
but require fusion of amine salts with cyanoguanidine. Also, hydrolysis of biguanides 
(I II) to yield I (reaction H) occurred with a small yield in both casts. Bcnzylbiguanide 
(III, R C,H,CH&, yielded 1 I per cent I-amidine-3-benzylurca (I, R :- C,H,CH,) 

when hydrolysed with hydrochloric acid. In addition a number of decomposition 
products (benzylaminc, guanidine, CO, and KH,) were formed and a small quantity 
of unchanged benzylbiguanidc remained. 

In the case of n-butylbiguanide the yield of I-amidine-3-(n-butyl)-urea (I, R 
n-C,H,) was still lower; when the time of heating was shorter and the concentration 
of hydrochloric acid lower, a considerable amount of unchanged biguanide was left. 
When the time was longer and the concentration of the acid larger, a complete 
decomposition into n-butylamine, guanidine, COZ and NH, was produced, most 
likely due to instability of butylamidineurca on heating with cont. hydrochloric acid. 

Reaction of amidineureas (I) ir.illt primary and secontdary amines 

Salts of arylamidincurcas readily react with excess aniline to yield in the first 

instance I-aryl-3phenylurca (VII) and guanidinc. Prolonged boiling yields carbanilide 

(VIII) and arylaminc (IX): 
NH* 

R-NHCNHCNH,.HX i C,H,NH, -* R-NHCNHC,H, t C .NH,HX 

0 NH 0 NH, 

I (R :- Ar) VII (R : Ar) 

I 

C.&NH, 

C,H,NHCNHC,H, .: RNH, 

d IX (R .- Ar) 

VIII 

Very often the transformation of arylphenylureas into carbanilide was so fast that 
isolation of the intermcdiatc (VII) was impossible. 

The reaction of arylamidineurcas with o-, m- and p-toluidine,” 2-aminopyri- 
dinc,i*ele cyclohcxylamine, piperidine and n-butylamine z” have been examined. In all 

these instances compounds of the type VII (R -.: &H&H, o-, m-, p-, 2-pirydyl, 
C,H,, piperidyl, n-C,H,) were formed, but symmetrical derivatives of urea of the 

I’ T. UtbaAski. B. Skowofhka-ScraAn and G. Chadzyhki. Roc:n. Chtm. In press. 
I’ T. Urbahrki and B. Skowrohskr-Scmfin. Bull. Acod. Pol. SC/. Cl. 111.4, 361 (19%). 
‘* B. Skowrohskr-Se&m and T. UrbaArki. Roczn. Chrm. 30, 1189 (1956). 
LI T. Urbahki. B. Skowofhka-Swath and J. ZyolwskI. Roan. Chcm. In press. 
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type (XI) were not always obtained. In general the following reaction can be given: 
NH, 

R-NHCNHCNH,44X , R’-NH, + R-NHCONHR’ . C--AH.HX 

A , NH kNH, / k 

R-NH, . R’-NHCONHR’ 

XI 

The reaction of salts of the arylamidineurcas with amines is a convenient method 
of preparing disubstituted dcrivativcs of urea of the general formula X. Table 3 gives 
the disubstituted ureas (X) and (XI) prepared by this method. 

The reaction of salts of I-aryl-3-amidincureas with secondary aromatic-aliphatic 
amincs has a dilfercnt trend.17~10~21 Wh en a salt of aryl amidineura (1, R = Ar) is 
warmed to boiling with N-methyl or N-ethyl-aniline, I-aryl-I-alkyl-3-arylurea (XII) 
and a guanidinc salt is obtained together with a small quantity of symdiarylurea 
(XIII). Prolonged boiling reduces the yield of XII, increases the yield of XIII and 
arylamine, and produces tarry decomposition products. 

R’ 

/ 
NH, 

R-NHCNHCNH,.HX t R’-NHC,H, -. R-NH&H, i r.NH.HX i 

0 NH A \ 
NH, 

I (R = Ar) (R’-CH,.C,H,) XII (R L Ar) 

.i R-NHCNH-R -I. RNH, 
I! IX (R = Ar) 

XIII qR = Ar) 

The reaction differs from that with primary amines in that the symdiarylurea 
(XIII) contains the same R-groups as the original arylamidineurca and dialkylcar- 
banilidc (XIV) which would bc analogous to carbanilide (VIII) is not formed. 

C,H,-N-C-C,H, 

IL bl a- 

XIV 

When XII is boiled with an excess of N-alkylarylamine, it is rccovcred unchanged 
after several hours. 

Biological acritity 

All derivatives of guanidine described in this paper possess a pronounced bio- 
logical activity and have been cxamincd against TB, tumor cells and malaria. 

Toxicity. Amidineurcas (I) proved to be of relatively low toxicity,* the LD, 
being,when taken per OS lJglkg,and when applied intravenously 0.1 glkg. Biguanidcs 
arc of much higher toxicity, &naphthylbiguanide~ being LD, per 0.1 g/kg. 

l The were examined by Dr. J. Vcnulct. Miss K. Jakimowska and Miss A. Urbahska. 
*I T. Urbahki and B. Skowrohska-ScraPm, Bull. Amd. Pd. SC/. Cl. III, 4, 363 (19%). 

, 
“T. vrbahki. B. Serafinowa. S. Malinowaki. S. Slopck, I. Kamichska, J. Venulet and K. Jakimowsk& 

G.ru;/ico 20. 153. 293 (1952). 
” T. Urbohki. S. Mahnowski. B. SkowroAska-Serafm. B. Chechlska. If. Dabrowska. J. F&&i, D. 

Giimc, S. Slopck. I. Kamiehska. J. Vcnulet. K. Jakimowska and A. Urbahska, G~UZ~J 2, 681 (1954). 



I 
R-NHCONHClr;H,.HX X XI 

I 
R’NH, RKHCOKHR’ R’NHCONHR’ 

Nil 
-.- -.-- - -- .- -.- .- _ . ~ 

R R’ 
- .-.. _-.- __- .._... 

GH, CeH, : 
o-CI~,C.i~, 
m-Ctl,C,H, 

pCH,C,H. 
n-C.11, 

pNO,C,lI, 

pCOOHC,H, 
pS0,HC.H. 
pNlI,SO,C,H, 

+C,H. 
pRfC.H, 

p0HC.H. 
WOtlC,H, 
pNH,C,ll, 
,%naphthyl 

C,H,CH, 

nC,H, 

h 

(3.11, 

n-C,H, , 

C&f, 
GH, 
GH, I 

Cd, 
Cd, 
CJl, 

C,H, ; 
c,ii, 
C,H1 / 

i pipcridinc i 

Yield “, 
/ _ 

Yield :‘, 

96 
58 
42 
68 
94 

75 

/ ii 

I 
67 
79 
- . 

15 

50 

80 
10 

95 

j ‘. 

60 
. 

80 

66 

&I 

90 
40 
30 

IO 

-- 

51 
94 

98 
10 
60 

62 
10 
80 
80 
65 
80 
-- 

92 

98 

20 

90 
75 
90 
50 

l 
88 

I 
I .- 

i -‘- 

- 

30 
- 

30 
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Anrituherculous acticity. This was examined* in ritro by means of Mycobacterium 

smegmaris strains, Myc. 279 and H,,Rv. The most potent among amidineureas wcrc 
compounds 1. (R : p-X0,C,HI;2z R 7. p-CIC,H,;23 R - p-BrC,H,.U) They were 

active against Mycobactcria at the concentration l-.5 mg “/‘,. 
Among biguanides P-naphthylbiguanide= and p-nitrophenylbiguanidcU were 

particularly active, their bacteriostatic concentration being 2 mg % and 8-15 mg 7: 
respectively. 

TABLE 4 
-- 

Compounds 
I 

R--NHCONHCtGH, 
:I 
NH.HCI 

R 

- - -- -- - 

p!‘QC,H, 
‘AH, 
p-BrC,H, 
pNH,C,ll, 
mOIlC,H, 

_ _ -... _ __ _ _ 

Compounds III 
R- NIICNHCNH, 

I 

NH Stl.HCl 
R 
.._ - - -- 

pCi1,C.H. 
/Lnaphthyl 
pBti,Ii, 
pNO,C,~~, 

Kmd of cells 
__ __ _-_ .- - - -. _ 

Ehrlich ascites I Amytal ascites LCUCOCpS 

! 
carcinoma sarcoma : 

I 
of guinea pigs 

- .- -_ - .- ..-. - .- 

I conccntralion of compounds in p&ml 
_ _ _ ._ -_ .-_.- - _ 

I 
, looo , loo IO toMI, loo 10 , 1000 loo 10 
-. --. -- -- -. -- -- -- 
. ...,::.; . . . . ,,.*.. :..;.*i 
:.!. . .: . . ;. ..: . . . . . 

. . . i . . . . . . . ..; .i . . . . . 
-. - -. - - . . . . ; 

..; .:.* . . 
._ .__- - .-. -- -. 

I 
-. -- - - -.-.- - 

- - :.: .:. . . . 
..: (. .::. . . . . ..:..;.,*.. 

!.T’.. . . 

.; . : ,... .; . . . . . , : . 

-_-. _. _._ - .- -_ - -.- -.. .-. ..-.-. - - 
Mercuric chloride j.. . . . : . ( , . ; , ; . . . . i ; . ; . ., 

All substances were ineffective in Ct.0 against cxpcrimcntal TB in mice, rats and 
guinea pigs. * 

Anrineoplasric actit’ity. Experiments in vitro wcrc carried out by ilopek and 
Mordarski using the modified Miyamura test with three types of tumor cells, namely, 
Ehrlich ascites carcinoma, amytal ascitcs sarcoma and leucocytes of guinea pig.25 

Table 4 tabulates the result of these tests. 
The cxperimcnts in riro will be carried out. 

l By Professor S. hopek and Dr. M. Janowicc. 

y f. Ilrhafiski. C. Bcliccki. B. Chechelska. R. Cb Mska, t1. Dabrowska. J. Falocki. D. G6mc. L. Halski. 
S. Malinowaki. B. Scrafinowa, J. Zylomki. S. I lopck. 1. Kamiedska, J. Vcnulct. M. Janowicc. K. Jaki- 

mowska, A. Urbahska and A. Kumioxw Gr&ffco 26.889 (19S8). 
u S. Slopck. II. Mordanta. M. Mordarskl. T. U&&ski. Skomohka-Serafin and H. Dabrowska, Bull. 

Acud. Pal. Scf. Cl. III. 6. 355 (1958). 
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Antimalarial acrivily. Experiments with chicks infected with Plasmodium gal- 
finaceum+ show the best results with the compound I(R = p-NO,C,H,). A dose of 
40 mgJkg kept the chicks free from parasites in the peripheral blood, and a dose of 
20 mg/kg diminished greatly the peripheral parasites.*” 

TABLE 6 

SUhNINCS I R-SI~~‘ONII~:~h’~l~h’~l* I 
--- -._ _- --- .- - - -.- - 

RNHCYSli)h’ll(‘(NII)~H,~ll~‘l I I~ydrrKhlor+lc I 

H<l 
I ti 

-. _.-_ - ._.- --.-._ 
1 (c4mc) 

K I ; ml 

“:I” nurln~ - 
pcrw 

Ykld 
Imp. 

cry% 
m.p. Cr)lZ. 

I f. 
WlVelu wtrcn1 

_ --- -- - - -. ___ _.’ .-- 
pIw,c,1t, so-i GG 130 Ihr - ‘45 90 -, i 231 232’0, ddld 

_ 350) I 2.2 95 - 198 .W’ water 

I63 164” 20 65 Jll Ml - ; - 

- 220” IO 60 ! - 212-211’ “a1.x 

! 206207 2 4 65 fNe# I43-144. , w.,CI 

PBK,H, 30 I.7 4.2 

pS0~II(‘,II, 7.9 220 5t.a 

pollC,H, S.0 1.2 3-B 

m_oSIC‘II, 50 I.2 38 

I?-ruphthyl 13n 14.0 70 0 

(‘,H,ClI* 3,6! ! 39 7.5 
--- - 

I-Phmyl-I-meshy& : 
brpuand ll~‘1 100 60 3.0 
(V) 

2 ht 

I hr 

3Omul 

20 mm 

43 mln 

I hr 

I hr 

I hr 

1,s hr 

5 hr 
-- 

2 hr 

I.5 70 rue? ! 171 172’: l a,c, 

- 3.2 W -- 267-269. w NaIICO, 

1 21G215” 0.5 10 W.PI - 

220 222” I.5 i I4 i WaIcI - - 

279 281’ 2 I 21 wwx 177-1‘9” : JU aIcoho1 

10: lbvf 0.4 II ..te, 142-144. wara 
-- :_____ _. _ 

I 
23’.238* 60 W 51.lICi 

(VI) 

l The prccipnarc was tiltcred, dissolved in water nnd made alkaline with dil NaOH 
’ Free base with I mole II,0 
e Hydrolysis of hydro-chlorule occurs on boiling with water 
4 The precipitate was filtered hot and rccrystallizcd from sat KaiICO, 
l M.p. of sulphafe ; after cooling the reaction mixture wa% filtered and the product rccrystallucd from dil 

IlsSO, with I H,O 
’ p_Tolucnosulphonatc 

EXPERIMENTAL 

Preporation of arylamidineureas (I) from omincs and cyanqquzniditu 

frump/e. p-Nitroanilinc (13.8; 0.1 mole) wcrc dissolved in 17 ml HCI and 1 I ml water at SO”. 

Cyanoguanidinc (8.4 g; 0.1 mok) was added and the mixture heated cautiously; a vigorous reaction 
gave a crystalline product. After refluxing for 30 min the mixture was chilkd, fil1erc-d and the 
crystals were washed with 22 ‘4 IlCl and alcohol. 10 yield 13.5 g (90’4 I -(pnirrophenyl>3llmidiruurea 
hydrochluride, m.p. 280-282” (dmmp.) 

The fiItra1e, conccntratcd and made alkaline with NaOH. yielded 5.8 g pnitraniline. For other 
derivatives see Table 5. 

Prepration of arylumidineureus (I) from urylbiguanides (III) 

EXU+P. Phenylbiguanide hydrochloride (3 g) were heated with 3.3 ml cone HCI for I hr. On 
cooling I-pheyl-3-umidineureo hydrochloride precipitated; m.p. after recrystaIliz.ation from dil HCI 
163-164”, yield 24 g (6S”,/.). For other dcrivalivcs see Table 6. 

Reaction of orylamiukureas (I) with primary amLvs 

Exumple. I-Phcnyl-3-amidincu hydrochloride (2.5 g) and 3 g ptoluidine were mixed and 
heated to a clear solution, and then refIuxcd gently for I-2 min. After cooling diI HCI was added, the 

l Carried out by Professor Yin-chiang Chin and Dr. Yun-yi Wu. Audcmy of Medical Sciancu. Peking. 
a’ Y. Ch. Chin. Y. Y. Wu. T. Urbanski, B. Skowronska-Seratln and J. Vcnulet. Narwc, Land. In press. 
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TABLE 7 
-- -- 

Substrates R NHCONII-R’ 

R - NHCONHC(NH)NH,~lICI ’ R’-NH, 
. - .-.-.- -- -_ . _.. Heating 

K ‘g. R’ 
I 
I 

g i 

period 

-- _-. ..-- 

CJl, 

pNO&H. 

pCOOH-C,H, 

pNH,SO,C,H, 

pCI-C.H. 
pBr-C,H, 

/LNaphthyl- 

C,H,CH, 

n-C,H,- 

1 2.H 

2.5 

2.5 

2.5 

5.0 

5.0 

5.0 

5.0 

’ IO.0 

5.0 

I 

I I.0 

0.5 

1.0 

2.0 

0.5 

1.0 

/ 5.0 

5.0 

5.0 

2.0 

i ::E 
5.0 

0.5 

m.p: 

Cd+,- ’ 12.0 ! ’ 
/ 

IO min 236 237. 

o-CH,C.H,- 1 4.0 I5 mm 202-203’ 
m-CH,C,H,- 1 4.0 ! 1.2mm 174 175’ , 
pcH,c,H,-~ 
n-C,H,- 

7 
?- 

/ 

3.0 I-2 min i 231-232” 
I 5.0 ; Ihr 1 130 131’ 

5.0 2-3 min 182-183’ 75 

5.0 2 3 min 189 190’ 50 

C,H, 
n-C,H, 

(/ “\.- 

Li 

15.0 : 1 3 min 218-219” 

’ 20.0 2 hr’ 147-149 3 

n 10.0 2 3 min 205-207” 95 

2.0 

WL IO.0 

Cd+, 15.0 

Cdf, 100 

C.11, 3.0 

C,H, 5.0 

, 10.0 

I 
IO.0 

I 

8 IO.0 20 min 247-248” 

I 5.0 

! 4.8 

4.2 

5.0 

1.0 

l-2 min I 242 247^ 

subl. 

IOmin I 300” 

20 min 22%230’ 
l-2 min 237- 238” 
l-2 min 243-245 ’ 
I 2min 237-238’ 

20 min 

20 min 149-150” 98 

20 min I53 154” 

5 min 165 166 

2 min 169-170” 

I hr 70 71” 

1-2 min 129-130” 

20 

94 

90 

75 

95 

50 

204-205” 

: Yield 
0, 
.0 

- 

96 

58 

42 

611 
94 

RO 

Iraces 

I 
I 
j 66 

1 80 

90 

l After rexystalliution 
’ Heating under prerurc 4.5 ntm. 1 S+ 190’ 

8pTolucnosulphonate 
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crude I-phcn~/-3-(p-ra/~/~r~~ was hltcrcd off and rcctystallircd from anhydrous ethanol; mp. 

231 232 , yield I.6 g (689,). For orher dcrivattvrzz ~CC Table 7. 

Prolonged healing of the same reagents or of X with an excess amine. rcsulrcd in formalion of 

drsubsti1utcd ureas (XI). For yields and m.p. se- Table 2. 

Substrates Prcxluct 

R-NCONJlCSH,~HCI 

I II 
R’ NH 

R R g R g 

- --____. 

Cd, H 3tr 

5.0 

pNO,C,H, H 3 0 

5.0 

pC1C.H . H 5.0 

C,II,- Gil, 5.0 

R”! N”- / \ 0 
Jlcating 

period 

._--_-. . ___. _ 
CH, 8.0 l-2 min 

GH, IS.0 5 min 

Cl{,- 5.0 5-10 min 

C,H, l5tJ 5 min 

C,H,-.. 28.0 20 mm 

Cl{,- 7.0 50 min 

mp. 
Yield 

-.. 
g 0, 

.‘0 
_ -- - 

104-105 1.x 65 

85-86’ 2.8 50 

124 125” 0.8 26 

77-79 * I.5 35 

123 124” I.6 30 

121 122’ 2.0 3x 

l nurale 

Reaction of ar~lamiclineurcar with N-merh,vl and N-eth,vl-anilinc 

E.rample. In an open flask N-rncthylanihne (I.2 g) and I-phcnyl-3-amidincurea ni1ra1e (3 g) 

wcrc hcatcd as rapidly as possible (wnh an open flame) 10 ob1ain a clear solution. After cooling 

dil HCI was added, the prccipi1are extracted with bcnrcnc. dried wi1h anhydrous Xa,SO,. and 

evaporated to dryness. The crude product was rccrys1allizcd from alcohol IO y~cld I-nterhvl- 

carbanilide. m.p. I04 -IO5 (65:~). 

As an altcrna1ivc procedure the prccrpita1c formed after IJCI acidrfication can bc fil1crcd. washed 

with I?#. and rccrystallircd. For o1hcr dcrivatrvcs see Tahlc 8. 

Acknowledgements - Our rhanks are due IO all our collaborarors who took part m prcparalron of 1hc 

compounds described in 1hc prcscnt paper: Mrs. 11. Dabrowska-Urharka, Mr. J. Zylowskr. 

Mr. G. Chadrynski. Mr. A. Matusrak, Mr. M. Zarukicwrcr. Miss H. Wojcicchowska and Mr. A. 

Tyclyriski. 

Our thanks arc also due IO Mn. U. Dabrowska for carrymg out 1he cxpcrrmcnrs wi1h infrared 

spcctrophotomctcr and to Professor S. glopck, Dr. M. Mordarski, Dr. J. Vcnulct. Professor Ym- 

chiang Chin and Dr. Yun-yi Wu for carrying out the biological and pharmacological ~csls. 


