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Structure-antitumour activity relationship for the 
Pt'+, Pd'+, Pd'+, Os'+ complexes and complcx 

salts with sulphonamide derivatives 

by 

A. DOADRIO • . D. CRACllºNESCC •+, C. GHIRVU •• 

RESUMEN 

En el presente trabajo se presenta la síntesis y el estudio preliminar 1. R .. de 
los complejos Pd (L)

1
X

2
; (X = CI-, Br-); Pt (L)

2
BRs; { Pcl X~ J (l.H)2: (X = CI-. 

Br-): { Pd X
1

} (LH):s (X= CI-, Br-) y {Os X
1

} (LH)
2 

(X = Ct-, Br-). En todos 
estos complejos y sales complejas se ha trabajado con los siguientes ligandos (L): 
sulfanilamida, sulfametazina, sulfamerazina, sulfadiazina, sulfapiridina, sulfaquinoxa
lina , sulfacetamida. 

Las propiedades antitumorales de estos nuevos complejos (ensayados sobre las 
ratas portadoras de tumores L1210. P888 y ascíticos S-180) han sido estudiadaa CD 

relación con los resultados de los cálculos O. M. Huckel obtenidos para las molécu 
las de las sulfamidas (L). 

SuMMARY 

Thc synthesis and r. R. spectra for the Pt (L)
2
X

2 
(X = CI-, Br-), J\l (L)tXa 

(X= CI-. Br-). { Pd X~ }(LHl
2 

(X= CI-. Br-). { Pd X
6

} (LHl
2 
(X ~ Cl-, Br-) 

and i Os X
1 

} (LH)
2 

(X = CJ-, llr-) complcxu and complcx salts wcre <lescribcd 
at first . In those new compounds, L = sulphonamide dcrivatives (t . g. Sulphanila·
mide.: Sulphameth:izine ; Sulphamerazme ; Sulphadiu1dne ; Sulphapyridine ; Sulpha
quinoxalinc; Sulphacetamidc). 

The antitumour propcrties of thosc new componds (assayed against micC's be;1ring 
the establishcd L1210. P888 and S-180 tumours) werc studicd in conncction with thc 
resulta of thc M. O. Huckel's diagrams, performcd on the sulphonamid's molcculc11, 
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l. lNTRODUCTION 

:rhe discovery that cis-dichlorodiamineplatinum (II), is an effective 
antt-tumor drug, has spurred a lar ge research effort to obtain ad
ditional coor~ination. cornplexes of the VIII group metals, which 
would be active agamst a broad spectrum of tumour systems and 
exhíbit minimal dose-limiting size effects (1, 2). This research effort 
has resulted in t.he synthesis of many anlognes of cis-Pt (I\ H) Cl and 
sorne { Pt Cl.p·-. ~omple~ ~alts, as well as of sorne Rh·'+ co~piexes 
that show p~o.~tsmg act1V1ty. at favorable therapeutic dosages (3-8). 

I .ow tox1c1t1es and margtnal or moderate antitumour activities 
were assigned to the cis-PtH complexes and to the PtH complex 
sal.s with sulphonarnide derivatives (U). I\everthless, sorne PtH c1.nd 
( Js4+ complex salts with th=azole derivatives provided excellent in
h!bition of the Ehrl:ch ascitic tumours (!I). ln addition {Pt Cl .. }2 

Hlld {Os Cl.,} 2 complex salts with nipnazi11e derivatives orovided also 
promising T /C (%) values (against mices bearing Ll210 and Ehrlich 
asat.c tumours) as wel1 as interesting radioprotective properties (7, 9). 
According, to Dehand, Jordanov and Craciunesctt, potential anti
tumour complexes of the VIII group metals can be synthetized with 
such ligands as N, S, containing heterocycles (e. g. Benzothiazole 
and Sulphamide derivatives) (6, 7, 9-12). 

In this paper we describe the following complexes and complex 
salts, formed by the VIII group metals with sulphonamide derivati
vcs (L)*: 

1·1 \l.1 2 .\
3 

\\ ¡.,, . l 1 1; In \l.~ 2 .\: \.\ •. L• , 'In J. \r<i ·.'·•' \1.11¡~ \'·' l.• 

llr 1, (1'11 X,1 (1 111~ 1\ CI . J:r 1 ami (Os X
0

1(l.H1
2 

(\ CI·. l:r· 1. 

l l. Exl't:REMENTAL rART 

l. Syntfr,.sis of tire l't (l.)~Xl (X = Hr-, Ch: c111d l'd (/.) 2.\' i 

(.\' .,., Cl·, Jlr 1 cu1111'fr.r1•s 7¡•/irrr (l. = s11lplronarnide deri1!<1li1•es¡ 

The syulhl'~is of those neutral complexes was performed at 
pH ... Ci·i (in water) hy the rt•action between K 2 (Pt X.): K 1 (Pd X,1 
(X "" Cl·-, Br ) dissohed in water, with the corresponding amount 
of th~ ligands ( L I, dissohed in 400-:íOO cm3 hot water. (PtH: L = 

= t : :! : Pd i'' : L = 1 : :!) . 

• The followin¡ sulphonamide derivativo were employed: Su"phani,amide ; 
Sulphamethaainé ¡ Sulphamerazine ; Sulph:idiuine ; Sulphapyridine ; Sulph:iquinoxoti, 
nt; Sulphacetamide (l.). • 
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Concentration of the reaction 's mixture (at 80-100 ªC), under 
vigorous stirring, allow the precipitation of the complexes as arnor
phous powders. Pt (L)2X 2 : Pd ( L)2 X 2 : complexes were filtered on 
a G, sinter glass and washed repeateadly with hot water, ethanol and 
ether. The brown dark coloured complexes were kept in a vacuum 
dessicator over CaCl2 • They are stables at light & air exposure, 
and partially solubles in DMSO. and DMF. The neutral cornplexes 
are less solubles in water and the most comrnon solvents. 

2. Syllflrt'sis o/ the (Pd X.) (l.H) 2 , {Pd X.) (!.Jl\ (11td (Os X.,1 
(LH) 2 (K = C/-, Br, L = S11/j>l1011amide derirnti·l'es) complrx salts. 

(Pd X,) (LH)2 ; (Pd X 6) (LH)2 ; (Os X,) ( LH 12 ~·omplcx salts 
were obtained, respectively hy the reaction of t he ( N H • )2( Pd X .• ): 
(NH4 \.(Pd X .. ) (NH4):¡(0s X,.) (X = CJ-, Br-f dissolvt'd in :"itl 0/,, 

HX-water 1: 1 mixture (X = c1-, Br-) with the corresponding amount 
of sulphonamide deriv<>tives disoh•ed in a 1 : 1 mixture water -- 11 '.'\ 
(!lO % : X = Cl-, Br-). 

\Ve employed alw:tys 1 : 2 steo<'hiometries (Pdª: L ""'' 1 : :.! : 
Pd4+ : L = 1 : 2; Qs4+ : L = l : 2). 

Concentration of the reaction's mixture, till reached 1/:~-1/5 of it's 
original volume, under vigourrous stirring, allow the precipitation of 
the cornplex salts as microcrystalline powders. 

The complex salts (brown dark coloured in the rase of the Pcl2 1 • 

Pd'+- and red colonred in the case of the OsH) were filtered on a < ;, 
sinter glass and washed with 1 N HX (X = et-, Br-), ethanol and 
etner. 1 ney were Kept m a vacuum uessic•nur u vt·1 L,a1.. ·~· 1 ue 
complex salts formed by the (Pd Cl,)1- : (Pd Cl 0 )

2
- : (Os CL )2

"' ; 

(Pd Br,)2-; (Pt Br4 ¡~-: (Os Br.)~- anions are stables at air & light 
exposure. Neverthless, we ohtained (Os Cl.)1

- an<l (Üs Br ~)2-
complex salts only with sulphacetnmide. (NH 4 J2(0s CI.) :rnd (NH.) 2 

(Os Br,,) oid not react (under different temperatures) with the others 
sulphonamides. 

Ali those complex salts of the Pcl2+, PdH, OsH are soluhles 
in DMSO, DMF and partially solubles in hot water. They are almost 
insolubles in ·water and the most commun solvents. 

Cis PtH and cis Pd2+ complexes were ohtained liy the dassical 
procedure (1-3). 
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3. Ana/)rsís of the new comple.res and comple.r salts. ** 

Pt content was found by the calcination of the samples at 950 ºC 
and subsequent weighting as metal. 

N 3, S % were found . by microcombustion and Cl-, Br- content 
as AgCI, AgBr, respectively. The samples were destroyed with 
HCI - HNO:; (3: 1) mixture, and their PdH, Pd"+ and Ose+ con
tent analyzed gravimetrically with dimethylglioxime (Pdt+, PdH) and 
with thioureea (Os'+). 

The resul~s o( the chemical anatysis stroungly support our for
mutations as Pt (L~X2 (X = Br-), Pd (L)2 X 2 (X = et-, Br-) 
(Pd X 4 ) (LH)2 : (Pd X") (LH)2 ; (Os X.) (LH) 2 (X = et-, Br-). 

4. l. R. Sptctra 

l. R. spectra for the new compounds were registered with a Perkin 
Elmer 4Cl7 J. R. spectrophotometer (4.000-250 cm- 1

) in KBr or KCI 
pellets. 

Spectra of the solid ligands were also registered in KBr pellets. 

o. A ntitumour assay 

Antitumour a11ay of the new complexe1 and complex salte :wcrc 
done on micu bearinr the catabli1hed L1210 and P388 tumours. 
Tho1e a11ay1 (sec Table 1) wcre performed at thc cNational Cancer 
Jn1titutu (U. S. A.). 

Some of the complexcs werc assayed also against mices bearing 
ascitic S-180 tumours, at the •Michigan State Univcrsity. (USA). 

Thc new complcxcs were adminiatered intraperitoneally (i. p.) as 
DMSO 1olution1 or as 1aline 1u1pen1ion1. Altematively, the ncw 
compounda wcrc admini1tcred subcoutaneously, u 1utpen1ion1 in 
urachis oil•. 

Critcria for thc antitumour activity was T/C (%) paramcter .... 

- AU thoae chemlcal analy1i1 were done at the Tel ATiY Uni~nit1, Tel-AYl'I 
(brael) . 

... Ratio of the T (aunival'1 time for the cTreated• ammala) ancl C (Rlni"1'1 
time for tht' •Control• animalt). T/C >lit indicated antittmoar acti'lity. . 

S'l'aUCTUU:·AMTlnllllOUR ACTIVITY llT 

TABLE 1 

:7'11 f"Ulllll bT ti. tllllll,,_f' MI., flr til IUW' &O•}llJCU t1rul n->IUt Hin~ 
'1 nljú,,..UM1 MriNH.u. 

CoapleH Vehlcle Tlamour 
DOll• 

(mg/kl) 1'/C l'/.> 

-cie-Pt (hlfanilamide)1Br1 DMSO Lll10 408 1H 
Saline ,. • 104 
•OH• ,. • 120 

• • • DMSO P388 • lto 
• S-180 • 111 

.ci':°Pt (S.lpbappidlH)aBr1 DMSO L1110 40b 112 
S.:in• • • 103 
coll• • 118 

• • • DMIO : , .• 120 
• 1-180 • lH 

. ol .. Pt .(SulphaqulnoxaUne)1Br1 DMSO LttlO '°° 11& 
• • 200 108 
• • 100 102 

•tran .. Pt (Suphadluine)1Clt S.lin1 P188 '°° lnacuve 

• • lllOO 111.ao&lvt 
• • 100. lnactlvt 

• • • DMSO • 400 Inactiva 

.~f .. Pd (Sulpbaoetamide)aCl1 Stlint P888 '°° 108 
• • 200 UM 
• • 100 lnaotl•• 

• • • DMSO • • 120 

-ei9-Pd (hlphaailaall41}tlk1 DMIO Pl88 '°° Uf ... ' LtHO 400 100 
• • IOO lnaotlYI 

• • Salln• Lt210 • lnaoelH 

...ts-P• (Sulpbapyridlna)alr1 DMSO ,.. 400 117 
• • IOO llO 

• • 100 111 



168 11. DOADRIO, D. CRACIUMESCU, C. J;BIRVU sritUCTUU:·AllTITUllOVR AC'fl\lnY 11• 

TA BLE I (continuation) TA BLE J (continuation) 

• DoSla 
T/C (1/1) 

OosJ1 
T/C('/1) Compleu · ·Vehicle · T\llllour. 

(mgJkg) Complue Vthlcle Tumour (m1/k&) . 

• DMS~ L1210 400 . 104 (PdCl•l fft (S11lphapyriclioe)s Saline P381 400 101 
,. • 200 104 

cl .. Pd (Sulphaquinox.ilne)1Br, DMSO P388 400 L 0 ; .• '• .'> ,JJ~ { • • • 102 
' ' 

• • 200 122 
,. )) 100 116 • • • L1210 400 Jnactlvt 

• • .. L1210 400 104 
(PdCt,} ffs (Sulphaqulnoxalln.)t Saline . LttlO 400 106 

• ,. 200 164 
cl1·Pd (~ulphameth~~lne)1Br1 , DMSO L1210 100 106 - ,. .. 100 102 

•. • 200 ln~v~ 
• • 100 • PS88 200 110 ,; • .. • 

.. .. • Sallne : : ' » • lnactive 
DMSO L12l0 (00 uo (PdCIJ He (Sulpbam1thasln111 

• ,. ··200 " ·: 'Intctiva 
cla·Pd (Sulphamerazlnt)1Br1 Sallne Ll210 400 102 • .. 100 lnactlve 

• • 2oo 1óaotivl · 

• • » lnactlv• 
P388 '400 it9' • • • • 

• • • DMSO P388 t' ·• ··118 
(PdC.) H1 (Sulpbam1rula1)a Saline P388 400 108 

DMSO • • 120 
Tran .. Pd (Sulpbadladn.}e8r1 Sallnt L1210 400 lnacUve 

•Oll• ,. 200 120 ,. • 20Ct • 
• • 100 

lalln• ·· L1210 400 11oa . • • ,. •. ( ¡ 

• .. • DMSO • 400 • 
(PdCl,l HI (S11lpbaqulnoxaUa1)1 DMSO L1210 IOO · I ·1oe • •\ 

01 .. p; (Sutpb&Hta.t•·,ar, Saltne Ll210 400 104. • • 200 tOI 

IOO IHdiYI • • 100 . .! l~tl•t ,. • 
• • 100 lnaoUft 

~ d ,. • DllSO .. Pl88 4ÓO 110 

.. ' • DMSO P888 400 112 • S-180 400 111 

(PdCI~ · H1 (S11lpbametb11la1)1 S.lln• LHIO 400 108 
(Pcl9.> H1 (lulphanllamld9)a Sallne Lt210 400 IOI • L1210 200 lOI 

• • IOD tcM • Ll210 100 104 
• • '°' .aoe 

,. • • ,. P38I 400 108 . . . ' • ,. .... IOD 108 • 200 10& • 
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TABLE 1 (continuation) 

Complexo Vehicle Tumour 
Dolis 

(mg/lrg) 

-(PdCI,) Ha (Sulphamerezint)1 • L1210 MM) 

• L1210 200 
• L1210 100 

,. • • • ,. 
DMSO L1210 •40 

.(PdCl8l H1 (Sulphadiuine)a DMSO L1210 400 
,. • 200 

,. 100 

» • P388 100 
,. • 200 

·(PdCI,) H• (Sulpha~tamide)1 • • 100 
• • 60 

-(PdBr- Ha (SulphamUamlde¡1 DMSO P388 400 
• L1210 200 

·s.ua1 • .roo 

,. • 200 .. • 100 

·~Pdlr1) fft (Sulphap)'ridine)t DMSO 1-180 400 

·(Pdl•e) H1 (llllpba,ulnoullae)e .. • 200 

-(Pdlr1l fft (lulpha..ebaldat>. • LHlO 400 

-{Nlre> H1 (lulp ..... raliM)a S.lln• UllO 400 

.(0alr1) H1 (9\llpbaotWIDlde)t 4IOÜ» Pl88 '°° • S..180 • 
• Llltt • 

T/C('/,) 

102 
lnactlve 

• 

,. 
109 

106 
lnac:tive 
In active 

116 
lnactive 

IDactive 

• 

106 
In active 
Inactivo 

• 

106 

loaotlw 

lni 

lucti•• 

108 
108 

ri..tl•• . 
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~. M. O . Huckel's calculations for the ligand's m olt cules . 

M. O. Huckel's ·diagrams for the sulphonamide derivatives were 
:recently calculated by us (8) thus providing informations about the 
-most probables «donan sites at the ligand's molecules (see Table II). 

We employed the parameters as indicated in other of our papers (9). 

TABLt: II 

T4e r1111lit of tlle M. O. HJUúl's cakllltúioru µ,.for11Utl 011 t4e t•l/lltJ#O#titl11 
MtJl«11l1t. 

(,2N Qo º" Qw 
SulpbaaamJdo's dtrivatlvee ( -MHa) (-l'Oa) (-NH-) or (> N h1ttrO• 

-NHR- oycUo atom) 

-:Sulphaaílamide ..... . ..• . .••. 1,9C84 1,8816 l.9611 
:SuJpbam1tbulne •......•...• t.9828 1,6798 l,9079 1,2306 
Sulpbam1ruín1 .••........•. l 9ffW 1,6800 1.9106 1,1091 
Sulpbadiuine , .••••....••.. 1.9•M 1,6800 1.9108 1,1091 

":'Sulpbapyrlnin1 ••.••.• . •..•• 1,87~ 1,8800 1,9106 t.1091 
-:Sulphaq.idoxaHne ••.••••..•. l.9'84 1,8798 1,9080 1.ocs 

1,0681 

:5ulphac1tamlde .••..•••..••• 1,948• 1,6778 1,8701 

111. RESULTS AND DJSCUSSION 

It seems that the reaction between íNH,), '(Pt Br,); (NH ,)g 
{Pd Cl,V and (NH,)1 (Pd Br~ ) 1 , in water (pH = 6-7), with the sulpho
namides, produced cis o tran.s complexcs Pt (L ), Br1 ; Pd (L)1 Cl, 
.a.nd Pd (L)2 Br1 • 

According to the study of the I. R. spectra of the neutral PtH 
~tl<l Pd'+ complexes, we assigned the cis or the trans structures . 
·For the cis Pt (L), Cl 2 complexes, two bands were observed at the 

: far 1. R. region (310 cm-1 and 300 cm-1) and were aui¡ned to tbe 
v_. Pt-Cl and vm• Pt-Cl vibrations accordin'f to our precedent 

:results and to the Blumenthal and Raiumawalcy'e papera (6-7, 18). 
For the trans-Pt (L),Cl, complexes a 11 ingle and relative sharp 

".band was observed at 310-280 cm-1 range, thus accounting for the 
:h,gher simmetry of the tram-isomers. 
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Tentative strnctures (cis or trans) were assigned for the Pt(L)2Br2 ,.... 

and Pd (L)iBr2 complexes, since v Pt-Br and v Pd-Br bands were 
placed out of the register of our I. R. apparatus, by analogy with the
structures assigned to the Pt (L)2Cl2 and Pd (LhBr: (6-7) complexes. 

Coordination of thc sulphonamides occurs, generally, through 
- NH2 exocydic group placed at the para position of the benzenic
ríng. 

·The ·- NH-, O = S = O, as welt as the tertiary nytrogen 
atoms (> N:) were not involved at the coordinate process. 

In fact, the ...... ,,ª (S02) band is displaced towards highest wave 
numbers (10-25 cm- 1 ) from its position in the pure ligands (1.325~ . 
l.165-1.160 cm~ 1 ). 

The " NH wave numbers of the aromatic aminogroup of the sul
phonamides are displaced by 110-200 cm- 1 comparing with the free 
ligands ; this displacements was observed by. Shafransky anct 
Fusu (14-]!}) in th~ sptc- ra of the dioximato complexes of Co:a+ with 
sulphamides (p-NH 2 C,H,S02N (C,H)s) and aromatic amines (P-· 
NH:a C,H,R) in which the bands with the metal can be formecr 
only by the nytrogen atom of the free - NH1 group. 

v8 Nband were not sh:fted afted the coordination of the ligands 
(l.325-1.340 cm- 1

). 

In the case of those sulphonamide derivatives (2HN - C1H, -
- SO, - NHR), the donors atoms of the - S01 - NHR group do
not take part in the establishment of the coordinative bonds, since, 
according to Shafransky (14-15), we observed very small .magnitude· 
oí the changes in the v (NH). " SO:a and v SN bands for the sulpho
namide 's radical (- SOJ - NHR) on complex formation. 

No coordination of the sulphonamides having aromatic subs
litute (R). (e. g. sulphameraz:ne, sulphame~hazine, sulphapyridine, 
i;ulphnquinoxaline and 11ulphadiazine) thorough the tcrtiary nytrogen 
atoms ( ). N:) wcre obscrved, since the v C = N bands prescnted· 
no shifts towards llttlest wave numbers or were shifted towards. 
highr11t wave numbera aftcr complex fonnation. 

Thi11 behaviour of the sulphonamides towards Pta+, and Pds+ 
ions can be accepted if we think that, according to the results of 
the M. O. Huckel's cakulations (see table JI f, the highest 'lt elec
tronic .:harges were always placed on the - NH 1 exocyclic groups 
of the ligands. Minor 1t electronic changes were placed on the 
-· SO, - , - NH - , and on the tertiary nytrogen atoms belonging 
to the heterocyclic moietics (R) of thc 1:gand11 (1HN - C. H. -
- S01 -- NHR). 

Thut, taking into consideration the rcsult!'l of the chemkar 
analysis, of our preliminary l. R. study and of ~he O. M. Huckel's 
cakulation11 we may <"Ondude that those sulphonamide derivative. 
coordinnted tawards J>tt+ and Pd1+ jons, exclusively through tht 
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-- NH2 t:xocyclic group placed at the para position of the benzenic 
:ring, and presented the same monodentate behaviour as pointed out 
by Shafransky anc! Fusu (14-15). 

The disscusion of the I. R. spectra of the complex salts formed 
.by sulphonamides with the (Pd XJ1-, (Pd XJ1 - and (Os X,)1 -

(X = CI-, Br-) anions was less effective, since the v NH~+ sym, 
+ + 

·v NH, assym and, probably, " - NH2 vibrations were not no cleary 
.separated. But thinking to the general behaviour of the sulpho
namides, to the resul~s of the chemical analysis and, later, to the 
results of the M. O. Huckel's diagrams we may adventurate that 

..also in this case the sulphonamides coordinated through the - NH~ 
<:xociclic groups, exclusively *"'**. 

T~''rachloropalladates <IV) presented a sharp and intensive 
. .., Pd - Cl band at the range of the 300-330 cm-1 ¡ " Pd - Cl 
vibrations were also placed at the same range of the far l. R. far 
the tetrachloropalladite'.l (II ). 

v Os - Cl vibrations (for the · complex salts formed by (Os Cl,)1-

.anions with sulphacetamide, were placed at 280 cm- 1 ranges. 
v Pt - Br, v Os - Br, an:i v Pd - Br vibrations falled out of the 

recorder of our I. R. spectrophotometer. 
The results of the antitumour assays, performed on the mices 

.bearing the established Ll210 and P388 tumours (i;ee table I), indicat
-ed the following general features: 

1) The complexes are more actives against P388 tumours, titan 
..against L12l0 tumours. TranB neutral complexes were inac1ives. 

2) The disscussion of the antitumour action against ascitic S-180 
·tumours was limited by the fact that only part of those new com
pounds were assayed against this tumour line. 

There is a close relationship betwttn the activity against P388 
.,ind ascitic S-180 tumours, at least /or the /ew comtlexes that were 
.Usted against S-180 tumour system. 

3) Better results were observed when the complexes were admi
nistrated as suspensions in uarachis oib, than in the case in which 
they were administered i. p. in DM~O or saline auspensiona. 

4) cis-Pt (L).Br 3 complexes were most active, against the three 
·tumours lines, comparing with the cis-Pd (L)1Cl, and ci.r-Pd (L)1Br1 

complexes. 
5) The complex salts formed by the (Pd X,)1

- , and (Pd X,)1
-

o(X = Ct-, Br-) presented similar T/C (%) range values, for the 
$ame dosis. (Os X,)1- (X = CI-, Br) compJex salta were less 

.... .'\n 1. R. deta:led anaJy11i11 or the complex saltt will be continuted at 
~ho>e Laboratorio and subsequently published. 
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actives comparing with the (Pd X,)2
- and (Pd X.)2

- complex salts-
6) Ali the complex salts wh1ch were described in this pape1-, 

presented a lower ar modera te ran~e of the T /C (%) values, com
paring with the cis-Pt (L)2CI, complexes and with Pd (L)JCI, com
plexes but not with cis-Pd (L).Br2 complexes. 

7) It seems that the substitutions of the R moities with hete
rocyclic rings (e. g. the case of the sulphamerazine, sulphamethazine, 
s11lphaquinoxoline, · sulphapyridine an<l sulphadiazine) leeds to the 
lowest T /C values ; but this observations does not keep any regularity· 
with the sequence in which Q""NH2, Q-_- , Q ;i, N values decreases or 
in creases. 

Future assay of those complexes and complex salts, aga:nst 
plasma tumours (especially PC6/ADJ tumoursJ may be of great 
interest according with the previous observations of Connors {16} 
éind Craciunescu (7). 

8) I t seems that the complex salts of the Pd'+ are less active
than the corresponding Pdt+ complex salts. This observation alse>o 
cipplay when X == Ct- and X = Br- {(Pd X,),._ and (Pd X,)2- anionsl. 
(Pd Br ,)1- containing complex salts were quite inactives. 

9) Bromocomplexes were, genera}ry less active than the corres- · 
ponding chlorocomplexes (cis-Pd (L)2X1). 
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