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Reihe solcher Glucoside mit  Acetessigester und iihnlichen 
Verbindungen dargestellt worden, l~Iach derselben Me- 
rhode erhielten wir aus Acetobromglucose 4 und Phenyl- 
butazon l-fill', 2'-Diphenyl- 3 '-keto-4'-n-butyl-pyrazoli- 
nyl-5'-]-2, 3, 4, 6-tetra-acetyl-~-glucosid (I) in einer Aus- 
beute yon 32,5~/o. Aus t~ssigester/Ather F. 155-156 °. 
[~]~ = --44 ° (in CHC13; C - 0,51). Die Abspaltung der 
Acetylgruppen nach ZEMPL~N oder mit  NH 3 in der K~lte 
gelang erwartungsgem~iss infolge der Alkaliempfindlich- 
keit des Glucosides nicht. Kiirzlich wurde nun yon BRE- 
D~RECK et aL am Beispiel der ~-Pentaacetyl-glucose und 
des Tetraacetyl-~-methylglucosids die Acylspaltung mit  
Diazomethan beschrieben 6. Wi t  erhielten bei der Ein- 
wirkung einer Diazomethanl6sung auf I nach obiger 
Methode neben unverAndertem Ausgangsmaterial eine 
Verbindung vom Schmelzpunkt 85-86 ° (aus Methanol) in 
einer Ausbeute yon 65%, deren Summenformel nach der 
Analyse gut mi t  dem Methylenoli~ther des Phenylbuta- 
zons iibereinstimmte. 

Diese Struktur  wird durch die Absorptionsspektren im 
UV.- (Max. 250 rap, log e = 4,22 in Methanol) und Ii~.- 
Gebiet (v C=O 5,95 p, v C=C 6,13 p, CHiCli-L6sung ) be- 
st~tigt 6. 

Wir untersuchten noch die Resorption und Verteilung 
des tetraacetylierten Glucosides des Phenylbutazons bei 
der Rat te ,  dem Kaninchen und beim Menschen 7, da wir 
infolge der leichten Spaltbarkeit  der Verbindung ange- 
nommen haben, dass eine Verseifung im Magen bzw. 
Darm stat t f inden wfirde. Die D. 1.50, per os, yon I bei der 
Maus lag fiber 5000 mg/kg. Da der prozentuale Anteil des 
glykosidisch gebundenen Phenylbutazons bei I etwa 
50% betrAgt, wurden, um vergleichbare Daten fiber die 
orale Resorpt ion zu erhalten, die doppelten Dosen an I 
verabreicht. Die Best immungen des Phenylbutazons 
warden nach BurNs  et al. s ausgeffihrt. Dami t  festgestellt 
werden konnte, o]3 im Plasma noch die intakte Gtucosid- 
Bindung vorliegt, wurden parallete Analysenproben vor  
tier Best immung einer sauren Hydrolyse nnterworfen. 

Interessanterweise wurde nun gefunden, dass beim 
Menschen bei einer Dosis yon 1 g oral und bei der Ra t te  
(0,2 g/kg oral) I praktisch kaum resorbiert wird. Beim 
Kaninchen hingegen wurde nach 6, 8 und 24 h ein ge- 
wisser Plasmaspiegel erreicht, u n d e s  konnten such in 
Leber, Niere und Herzmuskel Phenylbutazon nachgewie- 
sen werden. Die Werte erreichen jedoch nicht diejenigen 
des Phenylbutazons allein. Es liegen im iibrigen keine 
Anhaltspunkte dafiir vor, dass I als intaktes Molekfil, das 
heisst mit  erhaltener glykosidischer Bindung im Blut er- 
scheint. 

CH. J. MOREL 

Pharmakologische Laboratorien der J. R. Geigy AG., 
Basel, 29. Mai  1958. 

Summary 
The synthesis and properties of the acetylated glucoside 

of phenylbutazon are described. The deacetylation of this 
enol-glucoside, even under neutral  conditions, failed be- 
cause of the lability of this compound. 

t Org. Synth. Col.-Vol. 3, 10 (1955). 
5 H. BREDERECK s R. SIEBER und L. KAMPHENKEL, Chem. Ber. 

$9, 1169 (1956). - Siehe auch TH. WIELAND und R. H. ROTHHAUPT, 
Chem. Ber. 89, 1176 (1956). 

9 Vgl. E. GIROD, R. DELLEY und F. HXVLmER, Helv. chim. Acta 
SO, 408 (1957). - Die IR.-Spektren verdanken wir Herrn Dr. E. GI- 
ROD und das UV.-Spektrum dem analytischen Labor (R. DELLAY). 

? Herrn Dr. 13. HEREMA~N sind wit fiir die Durchffihrung der 
Tierversuche sehr zu Dank verpflichtet. 

s j .  j .  BURNS a al., J. Pharmacol. exper. Therap. lo0, 346 (1953). 

Effect of Colchicin on Pol iomyel i t is  Virus 
Synthesis and Enzyme Activities of Suspended 

Rhesus Kidney Fragments  

Influence of chemical and physical agents on cell 
multiplication, virus production, and cellular enzymes was 
studied to elucidate the mechanism of virus multiplication. 
Observations with colchicin (Cn), an ant imitot ic  1, are 
reported. Maiflandtype of tissue cultures (TC) were used 2 
with synthetic medium 697 ~ containing various concen- 
trations of the drug ~. Inoculation with 100 TCPD of 
Mahoney strain was carried out on the sixth day  of in- 
cubation at  37°C, the virus harvested on the eleventh. 
TC were pooled, homogenized then assayed for enzymes 
and virus s. Turbidity readings served for comparison of the 
tissue mass ~. Table I (group 1) presents findings on non-in- 
fected tissues. Increase of monoesterases and doubling of 
turbidity values in the former is striking. Infected cultures 
exhibited a significant decrease in 5-nucleotidase, en- 
hanced alkaline phosphatase and a non-significant de- 
crease in acid phosphatase 6. The moderate increase in 
turbidity and the high titres are also of interest. Findings 
on diesterases are shown in Table II.  Virus yield was 
good in all TC s. The smallest amount  of Cn did not  inter- 
fere with RN-ases on the sixth day, but  depressed the 
activities (16-18%) till the eleventh. The virus caused un- 
significant changesL The acid DN-ase displayed moderate, 
the alkaline DN-ase high act ivi ty  on the sixth.day. Freez- 
ing ( -70°C)  activated the former markedlyS; less so the 
latter one. The acid DN-ase increased, the alkaline de- 
creased on the eleventh day. The effect of freezing was 
the same as before a t  pH  5, but  i t  was absent a t  pH 7. 
Infection depressed the acid DN-ase s, without  altering the 
effect of cold. The opposite was found with alkaline DN- 
ase. emphasizing the existence of two distinct DN-ases 9. 
With larger amounts of Cn, the nuclease activities de- 
creased progressively in non-infected (alkaline DN-aset) 
but  were enhanced in infected TC. This feature was 
greatest with alkaline DN-ase. There was a < 10% de- 
crease with acid RN-ase. Doubling the Cn concentration 
enhanced both nucleases (especially the alkaline ones) on 
the sixth day; this effect was reversed by further incuba- 
tion. Infection aggravated these changes in the presence 
of highly toxic Cn doses ~. The behaviour of cultures with- 
out Cn (both infected and normal controls) has been 
described 2. To conclude, we might  say that  the Cn did not 
inter/ere with virus synthesis although it affected specific 
nucleotidase and nuclease-systems x°. A differential in- 
fluence on the lat ter  is of interest;  the DN-ases are ap- 
parently more sensitive to it. Optimal Cn concentrations 
might be necessary for activation or inhibition 1°. The 
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Table I 
Effect of colchicine and poliomyelitis virus on phosphomonoesterases* of Maitland-Cultures 

Incubation of TC 6 days at 37°C I I Incuba t ionoITCl ldaysa t37°C '  

Acidphos-I Alkaline [ 5-Nueleo-lTurbidit IAcid phos-[ Alkaline l s-Nueleo- . Y Homogenates of pools Turbidity, phatase phosphatase tldase Klettunits phatase phosphatase tidase 
Klettunits PH 5 [ PH 10"9 [ pHS"5 I ml ~1 pH5  pH10"9 I pH8'5 from /ml __ ~ [ ] 

AS increase in inorganic Phospho- As increase in inorganic Phospho- 
rus/tg/ml of the system [ ........ J rus/*glml of the system 

3 normal tissue cultures of Rhesus 
kidney, in 20 ml Medium 697 con- 
taining 0.05 pg colchicine . . . .  

Same as above, after 5 days infec- 
tion with Type I polio, virus. Final 
t i ter:  6.9 ! . . . . . . . . . . .  

80 0,4 ttg 1.31tg I 4.0/tg 145 

100 

3.0pg 

2.5t~g 

3.0pg 

4-3/~g 

13.0/~g 

9.4pg 

* Test-system for Monoesterases: 0.5 nil Brei + 9.5 ml buffered substrate. Incubation 22 h at 37°C. For techniques see ref. s. 

Table I I  
Effect of cotchicine and poliomyelitis virus on nucleases* 

Turbidity 
Homogenate of pools Ktettunits 

from /ml 

3 normal tissue cultures of Rhesus] 
kidney in 20 ml Medium 597, con- 
taining 0.05/~g colchicine 

As above, after 5 days infectioni 
with Type I polio, virus. Final-titer: 
6-5! 

Normal, as above in 20 ml Medimn 
697, containing 0.5 /~g colehicine 

As above, after 5 days infection 
with Type I polio, virus. Final-titer : 
6-9l 

Normal, as above in 20 ml Medium 
697, containing 1-0 /tg colchicine 

As above, after 5 days infection 
with Type I polio, virus. Final- t i ler :  
6.9I 

80 

70 

Incubation of TC 6 days at 37°C 

RN-ase 
pH 5 pH 7.6 

As increase in total 
acid soluble 
Phosphorus 

/zg/ml of system 

10.6 10.0 

DN-ase 
pH 5 pH 7 

As % decrease of 
viscosity of 

system 

6.1 24-0 
(21.5) + (28.2) + 

6-0 5.5 [ 4.5 

Turbidity 
Klettunits 

/ml 

135 

Incubation of TC 11 days at 37°C 

RN-ase 
pH 5 pH 7'6 

As increase in total 
acid soluble 
Phosphorus 

/~g/ml of system 

9.0 8.2 

DN-ase 
pH 5 pH 7.6 
As % decrease of 

viscosity of 
system 

10.0 8.2 
(23.0)+ (8.0)+ 

11-3 

lb 

6 8 1 8 - 0 1 3 . 5 1 7 . 0 1 9 - 5  

135 

135 

100 

145 

100 

8.4 8.0 

4-6 5-2 

4.2 6.4 

7-2 6-0 

6-3 2-3 

4.5 14.0 
(20.0)+ (11-0)+ 

4.0 1-0 

13.0 8-0 

6-0 6.0 

2.3 3"0 

* Incubation: 2 h at 46°C for RN-ase, 1 h at 30°C for DN-ase. RN-ase system: 0-5 ml Brei + 2 ml 0-1% RNA in Buffer + 1"5 ml 
Buffer. - DN-ase system: 0.5 ml Brei + 2 ml highly polymerized DNA in water (0.1%) + 2 ml Buffer containing 0-01% Gelatine + 
0.025 M MgSO 4 (final concentrations). For techniques see ref. 5. 

+ Same tissue cultures assayed after one freezing and thawing. 

ac t iva t ion  of DN-ases  in TC b y  cold was  discussed previ -  
ouslyXl; t he  virus  m a y  a l ter  th is  behav iou r  and  also 
reverse  t he  effect  of non- l e tha l  Cn doses. These  f indings  
emphas i ze  t h a t  t he  ac t ion  of th is  an t imi to t i c  is exe r t e d  
t h r o u g h  enzymes lL  F u r t h e r  s tudies  for corre la t ion  of 
cytological ,  biological,  and  b iochemica l  changes  are needed  
on cell cul tures .  
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(Ont., Canada), May 16, 1958. 
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Zusammen[assung 

Colchicin beeinf luss t  in a n t i m i t o t i s c h e n  und  zytotoxi- 
schen  Dosen  die Po l iomye l i t i sv i rus -Ausbeu te  in Maitland- 
K u l t u r e n  yon  Rhesusa f fen-Nie ren  n ich t  wesentl ich.  Die 
E i n w i r k u n g  der  Droge auf  P h o s p h o m o n o e s t e r a s e n ,  Ribo- 
nuk leasen  und  Desoxyr ibonuk leasen  derse lben  Kulturen 
wird  ebenfal ls  beschr ieben.  
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