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159-160 
105-107 (0 2)  
113-118 (0 23) 

112-115 10 la) 
130-135 (0 1 )  

103-106 (0 12) 

136-138 
13,5-136 (0 4 )  
123-12.5 
120-122 (0 2 )  
1.53-155 (0 1)  
170-172 (0 15) 
322-223 
12.5-128 (0 1) 
143-143 (0 2)  
140-143 (0 1.5) 
130-152 (0 2)  

173-176 
148-130 (0 2)  
149-1.52 (0 2)  
143-148 (0 1 )  

210-212 (0 1.5) 
1.37- 1.59 
122-125 (0 15) 

180-182 (0 2)  

147-149 (0 1) 

0 1)istilled or  cryhtallized prudrrct. * All compoiiuds were allalyzed for C, H, N and the analytical results were within i0.470 of 
the theoretical values. 2-Piperidiimethyl. d 2-Morpholiiioethyl. 

Method B. 1,5-Dimorpholino-3-( a-naphthy1)pentane (24).- 
Finely powdered SaNHs (31.2 g, 0.8 mol) was added portiotiwise 
to a vigorously stirred soliitiori of cu,or-bis(P-morpholiiioethyl)-l- 
iiaphthylacetoiiitl.ile ( 7 S . 7  g, 0.2 mol) in dry xylene (600 ml). 
The mixture was refliixed for 30 hr with stirring mid cooled to room 
temperature, and then IT&  \vas caiitioiisly added. The organic. 
layer was separated, waihed with H20, and dried (NajS04). 
The solvelit waa removed aiid the residiie was distilled to give a 
viscous a!id coloyles> oil, bp 210-212" (0.1: mm). 

Method C.-The same as method A, except that the product 
was isolated as the base illstead of the hydrochloride. 

Results and Discussion 
The most interesting results of the pharmacological 

screening are recorded in Table 11. The methods used 
are referred to in the footnotes to the table. I n  addi- 
tion, all the compounds mere examined for CNS 
a c t i v i t ~ , ~  and some of them (1, 5, 13, 17, 19) for anti- 
bacterial and antifungal actions.; 

A1o.t of the 5uhstances induced behavioral excite- 
ment, but 6, 17, 22, arid 24 exerted instead a general 
CXS-depressant action. Some of the compounds in- 
hibited the spontaneous motility, their activity being 
quite similar to that of meprobamate. As local anes- 

(4) S. I r x i n ,  Communication at the Gordon Research Conference on 

( 5 )  G .  Couii .  .I. .\Iaselli. and C. Ciani-Uonardi, Farmuco L'd. Sci., 20, 
hIedicina1 Chemistry, Ye\\- London, S .  H., ~4118 1959. 

203 (lY65). 

thetics, 10, 16, and 25 were a5 active as lidocaine, but 
irritant. When tested on isolated guinea pig ileum, 
only 3, 6. and 15 inhibited spasms produced by hista- 
mine (activity not confirmed in u i z v ) ,  while 15-17 
exerted some antiacetylcholine activity. Only some of 
the compounds caused a fall of the arterial pressure in 
rats; the hypotensive action of 1 , 2 ,  7, 9, 14, and 18 was 
long-lasting whereas that of 6, 13, arid 17 was less 
than 30 min. On the isolated rabbit heart, 5, 16, and 
17 markedly increaied the coronary flow but induced, 
a t  the same time, an evident reduction in the amplitude 
of contractions. Only the vasodilator action of 8, 
which was quite similar to that of papaverine, was not 
accompanied by changes in  amplitude of contractions 
and in cardiac frequency. Antiarrhythmic action was 
tested only for those compound which lacked overt 
cardiotoxicity ; 18, 19, and 22-24 considerably reduced 
the maximal rate of stimulation of electrically driven 
isolated guinea pig auricles. This activity was com- 
parable with that obtained with an equal dose of quini- 
dine but, with the exception of 24, all the compounds 
markedly inhibited the amplitude of contractions. 
Sone of the substances showed significant analgetic, 
antiinflammatory, antibacterial, and antifungal ac- 
tivities. 

Due to the promising results shown in the preliminary 
antiarrhythmic testing of 24 [1,5dimorpholino-3-( a- 
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naphthyl)pentane], t'his cornpourid was submit>ted t,o a 
more detailed pharmacological and toxicological 

as well as to a preliminary clinical trial.'" 
16) C. Bianclii, T. Bruzzese, S. Casadio, G. Coppi, G. Pala, G. P. Sanna, 

and  C. Turba .  E z p e r i e n t i a ,  23, 243 (1967). 
( i )  C.  Bianclii, G. P. Sanna. and C.  Turlia, d r z n e i r n .  Forsch., 18, 845 

(1968). 
(8 )  G. Coppi. G. Eonardi, and R .  Perego, ibid., 18, 1343 (1968). 
(9) G. Coppi, G. Bonardi, E. AIaraazi-Uberti, and C. Bianclii, i b i d . ,  19, 

(10) V. Casadio, E. Baldoni. and P .  Serenthd, Curr. Tiier. Res. Cl in .  E x p . ,  
156 (1969). 

9, 429 (196i ) .  

An irivestigatioii of other substances chemically related 
to the title compounds is also in progress, in order to 
shed more light on the structure-antiarrhythmic ac- 
tivity relationships. 
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Anticancer Agents. I V . ' a ' b  The Antitumor Activity of 
Some 1,4- and 1,5-(Bisthiosemicarbazones) and of Related Heterocycles 
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4-~~lk?.lthiusernicar.ba~ide derivatives of 1,4-diketones ( 2 :  1 and to a lesser extent, 1 : l), of succindialdehyde, 
of 3-heteraglutaraldehydes (2 :  1 and 1 : I), and of 2,S-dihydroxy-1,4-dithian are in general active against Sarcoma 
1SO in mice, while the corresponding urisubstituted t,hiosemicarbazones have no activity. This parallels the 
striking diff'ereiice previously observed between thiosemicarbazide (TSC) and its 4-alkyl count'erparts wheii 
condensed with periodate-oxidized polysaccharides and with other dicarbonyl compounds. Where the effect 
of varying the 4-alkyl substituent of the TSC has been investigated, it seems that Pr derivatives of 3-hetera- 
glutaraldehydes are more effective than M e  or p-hydroxyethyl derivatives, whereas increasing the chain length 
of the TSC substituent in the diketone series is detrimental (as in the oxypolymccharides). The vitamin BF, 
antagonism characteristic of the polymeric derivatives has also been observed in some of the compounds now 
described. Many of them display activity against HeLa cells in vitro. 

The polyaldehyde\ resulting from periodate oxidatiori 
of polysaccharides condense with substituted TSC's to 
give product\ which show activity against Sarcoma 180 
in mice. The composition of these N-containing 
pol~rners  approximate< 1 molecule of TSC per pair of 
aldehyde groups. Inveitigation of the structure2j3 has 
revealed that some of the TSC residues are linked to 
the polymeric backbone by single bonds (C-S-C), the 
others by normal thiosemicarbazone bonds (C=S). 
The former are often incorporated into morpholine rings 
while the latter help to constitute a polythiosemicarba- 
zone. Two consecutive morpholine units from an 
oxidized xylan are shown in I,  arid two such thiosemicar- 
bazorie units from oxidized starch in 11. I n  the present 
work, we have prepared TSC derivatives of simple 
dicarbonyl compounds and tested them for antitumor 
activity, in order to compare them with the polymers. 

Chemistry.-In the first attempt to prepare ring 
compounds modeled on I, acetonylacetone vas  chosen 
as the most readily available comparable dicarbonyl 
compound. When thi5 reacts u i th  1 mol of 4-methyl- 
TSC, the intermediate dihydroxy compound (corre- 
sponding to  the nioipholirie unit in I) is not isolable. 
It ~pontaneously loses H,O to yield the pyrrole IIIa, an  

(1) (a) Paper 111: V. C.  Har ry ,  AI, L. Conalty, C .  X. O'Callaghan, and 
D. Twoniey, Proc. Roy. Iri.qh A c a d .  Sect. B ,  66, 309 (1967). (b) Par t  of 
this work was presented before the  Ninth International Cancer Congress, 
Tokyo. Japan ,  Oct 1966 (.Uxtracts, p 318). ( c )  T o  ivliom correspon- 
dence should be addressed. 

(2) V. C .  Barry,  AI. L. Conalty, ,J. E. RIcCormick, R.  S. RIcElliinney, and 
J. F. O'Sullivan. Proc. Boy.  Iri .vh .*cad. Sect. B ,  64, 335 (1966). 

( 3 )  J. E.  AIcCormirk, J .  C ' h e m .  Soc. C, 2121 (1966). 
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example of the well-known I'aal-Iinorr synthesis. 
Other pyrroles IIIb-d were prepared similarly. 

Reactionof 2 mol of 1-Ne-TSC with the diketorie gives 
the bisthiosemicarbazone IVb (cf. ref 5). 4-Mono- 
substituted TSC's in general react in this may to give 
IVa-g, but we have so far been unable to prepare his 
derivatives from TSC's with other types of substitution. 

(4) R. S. McElhinney, t o  be published. 
( 5 )  H. Beyer, T .  Pyl, and C.-E. Volcker, Jus tus  Lieb igs  Ann. Chem., 638, 

150 (lY60). 


