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S P E C I A L I A  
Les au teur s  son t  seuls responsables  des opinions  expr im~es  dans  ces br~ves communica t ions .  - Fi i r  die K u r z m i t t e i l u n g e n  
ist  ausschl iess l ieh der  Au to r  ve ran twor t l i ch .  - Pe r  le b rev i  comunicaz ion i  6 responsabi le  solo l ' au tore .  - The  ed i to r s  
do n o t  hold  t hemse lves  responsib le  for t he  opinions  expressed  in the  au tho r s '  b r ie f  repor ts .  - OrBeTCTBeHHOCTS 3a 

KOpOTKIqe coo6meHun aec6x aCtc~mqHTeJlbltO aBxop. - E1 re sponsab le  de los in formes  reducidos ,  est~ el au tor .  

D e s a c e t y l - R i f a m y c i n s :  P r e p a r a t i o n  and  A n t i b a c t e r i a l  P r o p e r t i e s  ~ 

In  our  a t t e m p t s  to  a ssay  the  r eac t iv i ty  of N-subs t i -  
t u t e d  3 - a m i n o m e t h y l  r i f amyc ins  2 aga ins t  alkal ine cya-  
nides  in lower  a lkanols  we h a v e  isolated new r i f amyc ins  
which,  on  a careful  examina t ion ,  were  revea led  to  be the  
co r respond ing  25-desacetyl  de r iva t ives  (I). 

CH 3 CH~ 

CI43 O 

I R=H 
R=COGH 3 

I t  was soon real ized t h a t  t h e  basic m e d i u m  induced  b y  
t h e  cyan ide  was  respons ib le  for t he  t r a n s f o r ma t i o n .  Thu~  
t h e  same  reac t ion  could be  r ep roduced  b y  t r e a t m e n t  of a 
n u m b e r  of r i f amyc ins  w i th  bases .  

W e  wish  to  r e p o r t  here  a su i table  p r e p a r a t i o n  m e t h o d  
a long  wi th  phys ico-chemica l  p rope r t i e s  a n d  an t imic rob ia l  
ac t iv i ty  d a t a  of some desace ty l - r i f amycins .  As a genera l  
m e t h o d  (procedure  A) these  de r iva t ives  were  o b t a i n e d  b y  
t r ea t ing  the  se lec ted  r i f amycin  (II) in  20 vo lumes  of  5% 
N a O H  solut ion in aqueous  e t h a n o l  (50: 50) a t  room t e m -  
pera ture .  The  reac t ion  was  genera l ly  comple t e  w i th in  
hal f  an hour.  The  so lu t ion  was  w o r k e d  up  a f t e r  d i lu t ion  
wi th  2 vo lumes  of iced wate r ,  b y  e x t r a c t i n g  the  desace ty l -  
de r iva t ive  w i th  ch lo ro form or  e thy l  ace ta te ,  ad ju s t i ng  the  

a Rifamycins LV [Rifamyeins LIV: S. FORESz, R. SCOrTI, R. 
PALL.~r~ZA and E. MAP~LLt, Arzneimittel-Forseh. 17, 726 (1967)]. 

* N. MAGGI, V, ARIOLI and P. SE~rsl, J. med. Chem. 8, 790 {1965). 

Table I. 

Compound R' R" Method of Yields % Electronic absorption data= TLC b 
(see formula) preparation ,,Ttma x (nm} e Rfrel c 

Ia OH CH2-N{C2H~)~ A 74 315 17,300 0.63 
448 13,700 

Ib / - - -7  A 68 315 17,100 0.64 
OH C H 2 - N ~  448 13,000 

Ic OH CHO A 72 325 14,400 0.70 
490 13,200 

ld  OH CH=N-C6H ~ B 54 328 14,300 0.89 
(from Ic) 490 12,100 

Ie OH CH=N-N(CsH~) s A 48 342 25,300 0.83 
478 15,500 

If CH=N_N/----\O A 75 335 24,900 0.80 
OH 475 14,400 

k___/ 
Ig OH CH=N-N/---~N-CH3 A 77 334 27,000 0.56 

475 15,400 \ / 
Ih OH CH=N-OCH 3 A 60 328 22,200 0.87 

470 14,900 

Ii / N H  2 A 69 284 22,800 0.85 
N=N-C H 358 16,600 

n 528 17,300 
NH 

I1 OCHsCON(CzHs)2 H A 71 303 20,800 0.79 
425 14,200 

= Registered in buffered solution (pH = 7.38). Maxima under 280 nm have not been reported, b Thin-layer chromatography on silica-gel G 
buffered a t  pH ~ 6.0 (MeIlvaine buffer); running distance: 10 cm. The solvent was a chloroform-methanol mixture 9:1; only in 2 cases 
(Id and II) it was a 1:1 mixture of acetone-CHCla, o Ratio between Rf value of the product to that of the parent rifamyein. 
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p H  acco rd ing  to  t h e  i o n i z a t i o n  p r o p e r t i e s  of t h e  r i f a m y c i n  
cons idered .  Af t e r  e v a p o r a t i o n  of t h e  o rgan ic  l aye r  in  
v a c u o  t h e  c r u d e  p r o d u c t  was  c rys ta l l i zed  f rom a s u i t a b l e  
so lven t .  W h e n  t h e  r i f amyc in ,  for  i n s t a n c e  a Schiff  ba se  
of 3 - fo rmyl  r i f a m y c i n  SV a, was  f o u n d  t o  b e  sens i t i ve  to  
t h e  bas ic  cond i t ions ,  t h e  d e r i v a t i v e  was  o b t a i n e d  b y  a n  
i n d i r e c t  m e t h o d  (p rocedure  B), s t a r t i n g  f r o m  t h e  s u i t a b l e  
p r e - d e s a c e t y l a t e d ,  m o r e  s t a b l e  r i f amyc in .  

T a b l e  I r e p o r t s  t h e  p r e p a r a t i v e  p r o c e d u r e  fol lowed a n d  
some  phys i co -chemica l  d a t a  for  a n u m b e r  of desace ty l -  
r i f a m y c i n s  w h i c h  were  p r e p a r e d  for  a n t i b a c t e r i a l  t e s t i n g  
purposes .  As a c r i t e r ion  of i den t i f i ca t ion  T L C d a t a  a re  
g iven,  in  c o m p a r i s o n  w i t h  t hose  of t h e  c o r r e s p o n d i n g  
a c e t y l a t e d  c o m p o u n d s  (Rfr¢l). 

E v i d e n c e  t h a t  t h e  r eac t i on  r e su l t ed  in  s p l i t t i n g  of t h e  
a c e t y l  res idue  a t  C-25 was  fu rn i shed  b y  N M R - s p e c t r a ,  
whose  f ea tu r e s  are  exempl i f ied  b y  c o m p a r i n g  t h e  spec- 
t r u m  of Ig  w i t h  t h a t  of t h e  c o r r e s p o n d i n g  r i f a m y c i n  I I g  
( r i fampicin4) .  I n  fact ,  in  t h e  former ,  t h e  s ignal  of t h e  
ace toxy l i e  m e t h y l  a t  C-25 (v = 7,93) is l ack ing ;  t h e  
C-25-H s ignal  sh i f t s  f r om 5.03 ~ to  6 .5-5.0  7, in  a g r e e m e n t  
w i t h  t h e  e x p e c t e d  d i s p l a c e m e n t L  Moreover ,  o t h e r  m i n o r  
spec t r a l  v a r i a t i o n s  a re  obse rvab le ,  w h i c h  are  c o n n e c t e d  
w i t h  t h e  p r o b a b l e  c o n f o r m a t i o n a l  c h a n g e  i nduced  b y  
d e s a c e t y l a t i o n ;  n a m e l y  t h e  3 4 - m e t h y l  s igna l  d i sp laced  
f rom 10.32 a to  9.73 T a n d  t h e  m e t h o x y  s ignal  f rom 
6.95 to  6.82 v. 

I R - s p e c t r a  of t h e  r e p o r t e d  r i f amyc ins  show, as  t h e  
m a i n  difference,  t h e  d i s a p p e a r a n c e  of t h e  c a r b o n y l  b a n d  
( a b o u t  1710 c m  -1) a t t r i b u t e d  to  t h e  es te r  f u n c t i o n  s. 

T h a t  t h e  on ly  mod i f i c a t i on  is due  to  t h e  l ack  of t h e  
ace ty l  g roup  is c o n f i r m e d  b y  t h e  u n c h a n g e d  e lec t ronic  

a b s o r p t i o n  s p e c t r a  a n d  p o l a r o g r a p h i c  b e h a v i o u r  a n d  b y  
e l e m e n t a l  a n a l ) s i s  da t a ,  D e s a c e t y t - r i f a m y c i n s  a re  wel l  
c rys t a l l i zab le  c o m p o u n d s .  T h e i r  co lour  does  n o t  d i f fer  
s u b s t a n t i a l l y  f r o m  t h a t  of t h e  p a r e n t  r i f amyc ins ,  whe rea s  
t h e  w a t e r  so lub i l i t y  is, as  a rule ,  h igher .  

T h e  in v i t r o  a n t i b a c t e r i a l  a c t i v i t y  of d e s a c e t y l - r i f a m y -  
c ins  is r e p o r t e d  in T a b l e  I I ,  i n  w h i c h  c o m p a r a t i v e  d a t a  for  
t h e  c o r r e s p o n d i n g  a c e t y l a t e d  r i f a m y c i n s  a re  also g iven.  
F o r  al l  t h e  c o m p o u n d s  syn thes ized ,  a m a r k e d  increase  of 
M.I.C. a g a i n s t  g r a m - p o s i t i v e  m i c r o o r g a n i s m s  is e v i d e n t  
a l t h o u g h  t h e  a c t i v i t y  in  se is s t i l l  h igh .  O n  t h e  o t h e r  h a n d ,  
t h e  a c t i v i t y  a g a i n s t  g r a m - n e g a t i v e  ones  w i t h  t h e  e x c e p t i o n  
of t h e  2 M a n n i c h  d e r i v a t i v e s  (Ia, b), r e m a i n s  on ly  s l igh t ly  
affected.  A d i f f e ren t  p i c t u r e  ar ises  on  e x a m i n a t i o n  of t h e  
M.I.C. d a t a  a g a i n s t  M .  tuberculosis for  w h i c h  t h e r e  seems  
to  b e  no  rule.  I n  m o s t  c o m p o u n d s  t h e  a c t i v i t y  is r e d u c e d  
f rom x/2-1/20 of t h a t  of t h e  o r ig ina l  c o m p o u n d s ,  w i t h  t h e  

8 N. MAGGI, G. G. GALLO and P. SENSl, Farmaco (Ed. Sci.) 22, 516 
(1967). 

4 Rifampicin is the common name adopted for 3-(4-methyl-1- 
piperazinyl-iminomethyl)-rifamycin SV 5,8, an orally active anti- 
biotic discovered in Lepetit Research Laboratories, which is 
presently in clinical experimentation. 

s N. MAGGI, R. PALLANZA and P. SENSI, Antimicrob. Ag. Chemother. 
1965;, 765. 

s i .  MAGGI, C. R. PASQUALUCCI, R. BALLOTTA and P. SENSl, 
Chemotherapia I l, 285 (1966). 

7 j .  N. SHOOLERV and M. T. ROGERS, J. Am. chem. Soc. 80, 5121 
(1958). 

s Unpublished data. 

Table II. 

Compound Minimal inhibitory concentration (pglml)* 
(see Table I) 

S. aureus Str. hemol. Str. ]aecalis Proteus v. E. ¢oli K. pnvumoniae Pseudom. Mycobacl. 
ATCC 6538 C 203 ATCC 10541 ATCC 881 ATCC 10536 ATCC 10031 aerug, tubere. 

ATCC 10145 HarRy 
ATCC 9360 

Ia 2 5 20 > 100 > 100 100 > 100 2 
IIa 2 0.02 0.05 0.4 > I00 50 25 100 0.2 

Ib 0.5 5 10 :> 100 > 100 20 > 100 0.I 
IIb s 0.05 0.15 0,5 100 2 5 20 0.05 

Ie 0.2 5 0.5 5 10 5 10 2 
IIca, s 0.002 0.02 0.02 2 2 20 10 0.1 

Id 5 5 0.5 20 10 5 10 1 
l id  ~ 0.005 0.1 0.02 5 10 20 20 5 

Ie 0.01 2 0.5 I0 10 20 > 100 0.05 
IIes 0.002 0.2 0.05 2 5 10 20 0.05 

If 0.02 0.5 0.2 10 20 20 50 0.2 
IIfs 0.002 0.05 0.01 2 5 20 20 0.2 

Ig 0.05 0.5 0.5 20 1 2 i0 0.05 
IIg b,6 0.002 0.02 0.01 5 1 5 10 0.5 

Ih 0.02 0.2 0.2 2 10 5 20 0.2 
IIh s 0.0005 0.01 0.005 2 5 10 10 0.05 

Ii 0.05 0.02 0.1 2 1 2 1 0.01 
IIi 9 0.002 0.002 0.005 0.2 0.5 1 1 0.001 

I1 0.2 0.05 0.5 20 10 20 50 0.5 
II1 l°,u 0.01 0.01 0.I 25 6 25 50 0.1 

L M.I.C. were determined in broth by serial dilution method. 
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exception of compounds Id and Ig (desacetyl-rifampicin) 
which show higher act ivi ty  and Ie and If  which maintain 
their  activity.  All the compounds are currently being 
evaluated for the in r i v e  act ivi ty  and toxicity. The results 
will be published elsewhere. 

In  conclusion, it must  be pointed out tha t  the new class 
of rifamycins described above proves the possibility of 
modifying the antibacterial spectrum of rifamycins by a 
limited chemical manipulat ion of the aliphatic bridge of 
the molecule x*. This finding constitutes an additional 
evidence of the versati l i ty of the molecule, giving a 
further contribution to bet ter  knowledge of the structure- 
act ivi ty relationship for rifamycins xa. 

Riassunto. Vengono descritte la sintesi, le proprietk 
chimico-fisiche e l 'a t t iv i t~  ant ibat ter ica in vi tro di atcune 
desacetil-rifamicine. Vengono discusse le variazioni osser- 

va te  nello spettro antibatterico in confronto con gli ana- 
loghi acetilati  al C-25. 

iN'. MAGGI, A.  VIGEVANI 
and R. PALLANZA 

Laboratori Ricerche Lepetit, Milano (Italy), 
15 November 7967. 

P. SENSI, M. T. TIMBAL and A. M. GRECO, Antibiotics Chemother. 
t2 (7), 488 (1962). 

I0 p. SENSl, N. MAGGt, R. BALLOTTA, S. FOREsz, R. PALLANZA and 
V. ABIOLZ, J. recd. Chem. 7, 596 (1964). 

n N. MAGGI, G, G. GALLO and P. SE~sL Farmaco (Ed. Pr.) 20, 147 
(1965). 

12 H. F. BICKEL, W. KN0SEL, W. KeMP and L. NmPP, Antimicrob. 
Ag. Chemother. 1966, 352. 

~z For a review on the influence of chemical modiIications upon anti- ' 
bacterial activity of rifamycins see: P. S~sI ,  N. MA~,  S. FCRES~, 
G. MAn,U, Antimicrob. Ag. Chemother. ~966, p. 699. 

M o l e c u l a r  P r o p e r t i e s  o f  P e p s i n  a s  S t u d i e d  b y  G e l  F i l t r a t i o n  

According to GOLUB and I~CK~T 1 pepsin presents, by 
varying the pH, molecular disorganization. By using 
ultracentri/ugation, D m u  was able to show * tha t  below 
pH 5.5 and between pH 7.0 and 10.0, pepsin is formed by 
a homogeneous molecule, while between pH 6.25 and 
7.0, i t  appears in more than one fraction. This finding 
would be explained as a consequence of the existence of 
the native and the denatured forms of the enzyme. The  
same author  observed tha t  denatured pepsin undergoes 
an enlargement of the molecule with respect to the active 
form. EDELHOCH ~,4 has also showed that  the molecule of 
alkali denatured pepsin presents a dilatation probably 
due to a deformation of the helix of the natural  molecule. 

By following denaturat ion with alkali, temperature and 
iodination, ISHH and YASUDA 5 found tha t  the value of 
osmotic pressure increases with respect to the active 
enzyme. Conformational changes of pepsin molecule above 
pH 5.0 were also observed by BLUMENFELD et al. ~. 

Recently, phenomena of polymerization and conforma- 
tional changes of several enzymes have been studied by 
gel filtration 7-,. I t  therefore seemed of interest to investi- 
gate the inactivation process of pepsin and the accom- 
panying changes of the molecule structure, by using gel 
filtration. 

To this end, a series of experiments were performed, in 
which equM amounts of pepsin were fractionated at  
various pHs, ranging from 6.5-7.25. Variations of the 
elution patterns of the protein profiles and of the enzy- 
matic act ivi ty  were taken into consideration. 

For  all the experiments X 2 crystallized pepsin from 
'Sigma'  Chemical Co. was used; gel filtration was per- 
formed on G-100 and G-75 Sephadex column (1.8 x 90 cm) 
in a cold room. Tris-phosphate buffers (0.005M Tris with 
added H3PO 4 to desired pH  value) containing 0.15M 
NaC1, were used. The pepsin samples were prepared by 
dissolving 20 mg of enzyme in 4 ml of the same buffer 
used to equilibrate and elute the Sephadex column. The 
pH measurements were done with a 'Radiometer '  type 
TT-1. Proteins were assayed by the Low~Y l° method 
using bovine albumin 'Sigma'  Chemical Co. as standard. 

The proteolytic act ivi ty  of pepsin was assayed in each 
fraction by using hemoglobin as substrate, in a 0.2M 

HC1-KCl buffer pH 1.8. The hydrolysis products, sepa- 
rated with 5% TCA and centrifugation, were read a t  
280 nm. 

Typical  pat terns of gel filtration on Sephadex G-100 
at  various pHs, are reported in Figure 1. I t  appears tha t  
pepsin, at  pHs below 6.75, is localized in one symmetrical  
peak and still retain high enzymatic activity.  At pH  6.75, 
the protein peak begins to appear deformed in its ascen- 
dent  par t  which shows a net  shoulder. The elution volume 
is decreased and consequently an increase of the molecular 
weight is noted. The enzymatic act ivi ty  appears now 
strongly reduced and it is localized only in the fractions 
corresponding to the original, lower molecular form of the 
enzyme. At pH 6.85, the elution profile shows 2 distinct 
protein peaks; the first one is completely devoid of 
enzymatic activity,  while the second peak still maintains 
a residual activity.  

Increasing the pH from 6.85 to 7.25, the conversion 
process of the act ive form into the larger, inactive, 
molecular form is practically completed (Figure 1 D, E, F). 
The molecular weight of this new form of pepsin, appear- 
ing at pH 7.25, was estimated by comparihg its elution 
volume with tha t  of crystallized bovine albumin. 

As shown in Figure 2, both alkali denatured pepsin and 
albumin had approximately the same elution volume and 
therefore appeared to have similar molecular size. 
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