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Synthesis and Properties of Diphenylgermanium Bis-Dithiocarbamates 

ZHANG Ru-Fen ZHU De—Zhong YIN Han—D0“g MA Chun—Lin 
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The diphenylgermanium bis-dithioearbamates Ph2Ge(S2CR)2(I—VIII)have been synthesized by the reaction 

of PhzGeClz with RCSzNa in CHxCh solvent Their structures were characterized with IR，。H NMR，UV spectra and 

【he in vitro antitumour activity are tested．In mentioned germanium complexes (I～VIII)the dithiocarbamatyl 

groups are monodentate ligands 

Keywords： diphenylgermani~m dithiocarbamate synthesis anfltumour acfivity 

Organogermanium complexes containing eoordina- 

tion oxygen nitrogen。 or sulfur 。 have received a 

great deal of attention due to their antitumour activity． 

But the organogel’manium dithiocarbamate complexes 

were reported very little。 ’ ．Recently．we synthesis 

the triphenylgermanium dithiocarbamates by the J’eae— 

tion of triphenylgemanium chloride with sodium dithio- 

carbamate in diehloromethane solvent，these cornlpiexes 

au show up hj g}ler antitumour activity ．In order to 

continue the study。“properties of this kind of corn— 

plexes，we synthesized his—diphenylgermanium dithio- 

earbamates (I—VIII)by the reaction of diphenylge— 

manium dichloride with sodium dithiocarbarnate．Th e 

procedure is且s~llows： 

PhzGeC1：+2NaS{CR Ph：Ge(s：CR) (I-vii1) 

R：一N(CH3)2(I)；一N(CH CH，) (II) 
．N(CH )Ph(III)； 

一N(COCH3)Ph(V) 

一NPh2(IV)； 
，_-＼ 

；-N >(VI) 
-_， 

(VII)；一N(CH CH ．OH) (VIII) 

1 Experimental 

I．1 M easurement 

Melting points were determined with Kofler micro 

melting point apparatus and the temperature WgS not 

corrected．IR spectra were recorded on a Nicolet．460 
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spectrophotometer in KBr H NMR spectra were mea- 

sured on a JE0LFx一90Q spectrometer using TMS as 
jnternal standard and CDCI3 as solvent The UV spectra 

were measured with a Shimadzu UV．365 ultravio— 

let．visible soeetrephotometer in the ^=20o一500nm 

region using CH2Ch as solvent Elemental analyses 

were performed on a PE一2400Il elemental analyzer 

1．2 Synthesis of complexes(I—VII) 

The preparation of complexes (I～VIII)was car- 

tied out under nitrogen atmosphere，Ph~GeCh(1mmo1) 

and excess of the anhydrous sodium dithiocarbanaate 

(2．2mmo1)Wele added to 20cm of dry dichlormethane 

and stirred for 10h at 30oC．The precipitated sah was 

removed by filtration and the filtrate was concentrated 

to 5cm under reduced pressure．Ether (5c1"133)and 

hexane(5cm )were added to this solution．A precip— 

itate was immediately formed and collected as a raw 

product．It was then recrystallized from dichlorometha 

ne-ether-hexane to ve a colorless crysta1． 

1．3 In Vitro Antitumour Activity Tests 

The samples of antitumour aetivity tests were pre． 

pared by dissolving the complexes(I～VIII)in DMSO， 

an d by diluting the solution with water to concentra． 

tionl0p,g‘mL一1．then according to literature method 

determining the inhibition rate of complexes(I～VII1) 

against culture cells of Ekrlich ascites carcinomaI ． 

2 ResIllts and Discussion 

The elemental analyses and physical properties of 

complexes fI—VII11 ale shown in Table 1．The com— 

plexes (I—VIII)are stable to light and air．and are 

soluble in bezene， acetone， nrethylene dichloride， 

chloroform． tetrahydrofuran and dimethylsulfone， but 

insoluble in water， petroleum ether， hexane and cy- 

clohexane． 

The。H NMR spectra of complexes (1～VIII)are 

given in Table 2 It is shown that the chemical shiK 

signals of the proton on the phenyl group (Ph-Ce) 

t}1e complexes fl～VIII1 exhibit at 7．32～7 74ppm as 

muhiplet， and shift higherfield than that of the 

diphenylgermanium chloride(Ph2GeCh)191,The proton 

signals of methylene 【or methy1)connected directly 

with nitrogen in complexes (I，Il，111 and VI J appear 

at 3．67～3．86ppm． they shiK downfield about 0．52 

ppm than that of the salts of appropriate acid，this is 

due to t}1e dithiocarbamatyl was coordinated to germa— 

nium atom．it is shown t}1at electronegative of the co． 

ordinated dithiocarbmnatyl group is stronger than that of 

no coordination onet1 01． 

The IR spectra of complexes fI～VIII)ale shown 

in Table 3． The C-H stretching frequencies of phenyl 

and alkyl groups in complexes(I～VIII)are about 3022 
～ 2853cm～．The characteristic stretching vibration of 

TaMe 1 Physical and Elemental Analysis Data of the tomplexes (I—VIII) 

‘CMe~med values life given in Imrentheses 

Table 2 H NMR Spectra of Complexes fI—VIII)f 8／ppm) 

s=slnglet，t=triplet，q=quartet，m 2 mu]tlplet 

蕊疆 _ =『I一_ 纛 疆 ● ．．-___———一 ——————— 
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Table 3 IR SpectralDam (cm )for Complexes(I—VIID 

germanium—carbon(Ge—C)is identified by a very strong 

absorption at 1097cm～，which is a little greater than 

that of the material Ph2GeC12(1089cm )[11l， 

The C：0 stretching vibration in complexes (V 

and VII J exhibits a strong absorption at l 693cm。。，A 

pew absorption at 450cm is the characteristic vibra— 

lima of Ge．S COOrdination handt · ．The camplexes 

(I—VIlI)have a strong band of C—N vibration in the 

1480～1489 cm ～ region，this linkage is neady normal 

single bond． the eharacteristic band of b,c jn cam— 

plexes (I～VIII) appeam one strong peak about 

l257cm一 m1． 

UV spectra of complexes (I—VIII)are shown in 

Table 4．The band l at 223～226nm belongs to strong 

absorption K band from 7r一7r transition of dithiocar- 

hart~ate N．C S The band 2 at 239—261nm from 

‘transition of S—C．S radical is a medium strongth 

absorption．jt is a hypsochromic shift about l 8 ngl tI1an 

that of salt of the appropriate acidif,1．The band 3 at 

256～285nm which belongs to a weak absorption is 

attributed to electron-transfer transition 一 ’in CS2 

radlcal which exhibits a hypsochromic shift by 25— 

44nm．as compared with the corresponding ba nd of salt 

of dithiocarbamie acid． 

Table 4 Selected UV Spectral Data of Cartlplex∞ (I—VIii) 

~q'he wlues in parenthese~are the absorption of sodium 

dl【h 0cBrlⅪl口日【e 

The in vitro antitumour activity tests ve that the 

inhibition rate(％ )of complex (I～VIlI)against cul· 

lure cells of Ekrlich ascites carcinoma are 64，67．72， 

74，77，68，75 and 81 respe ctively， so the complex． 

es (I～VIII)have higher antitumour activity to ehrli— 

ch ascites carcinoma than that of c／s_【Pt(NH3)2C12】 

(55)ll 
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