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Two series of new semisynthetic rifamycin SV derivatives have been prepared. One of
them bears a quaternary ammonium salt at C; (1~5), and the other a pyridoimidazo system
condensed at C; and C, (6~11). While compounds 1~5 had poor antibacterial activity in
vitro, compounds 6~ 11 were found to be highly active in vitro but poorly absorbed in vivo.
They could thus have potential as agents in the therapy of intestinal infections.

The synthesis and the 'H NMR structure determination of these new compounds are
reported.

A new semisynthetic rifamycin, 4-deoxy-4’-methylpyrido[1’,2-1,2]limidazo[5,4-c]rifamycin SV,
denoted either as rifamycin L 105 or as rifaximin, (Scheme 1) (6) has recently been synthesized by
Alfa Farmaceutici, Bologna, Italy, and is now undergoing clinical trials as a topical intestinal disinfect-
ant?. The new drug displays high antibacterial activity in vitro and it is very poorly absorbed when given
peros. The first step in seeking a new rifamycin endowed with such pharmacokinetic properties was to
prepare a series of 3-quaternary ammonium bromide derivatives of rifamycin SV (1~5). Probably
because of their highly polar nature these derivatives displayed low antibacterial activity in vitro, especi-
ally on Gram-negative bacteria. A second series of compounds (6~ 11) was then prepared, of the type
4-deoxypyrido[1’,2’-1,2]imidazo[5,4-c]rifamycin SV derivatives, which included the above mentioned
rifamycin L 105 (6). These had the desired properties.

The synthesis and the physico-chemical characterization of these two new series of rifamycins are
reported in this paper. The isolation and characterization of the reduced form of a reaction product
intermediate to the formation of 6, is also reported. It illustrates the mechanism of reaction leading to

compounds 6 ~11.

Chemistry

Compounds 1~5 (Scheme 1) were prepared by prolonged heating of 3-bromorifamycin S? with an
excess of the tertiary amine in chloroform. The products were obtained directly as a mixture of both
the S and SV forms of the derivatives®. In the case of 1, the S form was very unstable, giving 3-diethyl-
aminorifamycin S¥. The products were either completely reduced with ascorbic acid, or directly se-
parated and purified by column chromatography on silica gel. The S and SV forms of each derivative
were interconvertible by reduction-oxidation with ascorbic acid-K,Fe(CN),, respectively®. They were
characterized by elemental analysis and *H NMR as shown in Tables 1, 2 and 3. The SV forms, which
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Scheme 1.
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are more stable and more water soluble, were tested in vitro on several bacterial strains and were all found
to be inactive, especially toward Gram-negative bacteria®, probably because their highly polar nature
prevents them from being absorbed through the bacterial cell wall.

Compounds 6~ 11 (Scheme 1) were prepared by reacting one equivalent of 3-bromorifamycin S
with two equivalents of the appropriate 2-aminopyridine derivative, at room temperature, for two hours.
The reaction products were obtained in the S form, in good yields. They were then reduced to the SV
form with ascorbic acid. Both S and SV forms were purified by column chromatography on silica gel.
All compounds (6 ~ 11) were very active on bacteria in vitro”’. Compounds 6 ~ 11 were characterized by
elemental analysis and by 'H NMR (Tables 1~ 3). It is significant that compounds 6 ~ 11 in the S form
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Table 1. Yields and elemental analysis of compounds 1~ 11.

Compound Yield

(SV form) Reacting group Formula MW (%) Analyses®
1 N(C,H,); C.sHe:N,O1;Br 877.87 55 CHNBr
2 R CyH;,N,04;Br 855.79 80 CHNBr

M3
3 ©—$-cn 3 CuHyN:OsBr 911.89 80 CHNBr
CH 3
4 N€ 2 C.;Hy;N, O, Br 913.82 30 CHNBr
COOCH3
5 ~§ % C.sHy:N;0,,Br 898.80 30 CHNBr
CONH3
6 :@\ CuoHuN,Oyy 785.89 85 CHN
H 2 N CH 3
N CH3
7 /<:[]/ CisHy N0 785.89 85 CHN
HN
N
8 CisHyNyOns 785.89 85 CHN
HoN
CH 3
9 N CisHysN;O1s 877.99 50 CHN
H ZN
OCH 5 C 6 H 5
N
10 HoN CiH;iN;Oyq 821.23 45 CHN
11 /’@ G N O 771.87 85 CHN

I
N
Z

& The elements are indicated for which the elemental analysis was carried out and resulted in agreement
with calculated values within +0.3%.

lack the amidic proton, the chromophore rings having assumed an orthoquinonimine structure, as is
shown also by the X-ray analysis of one related derivative®. Furthermore, the X-ray analysis®> and
an N,, ESCA study® revealed that charged forms make a large contribution to the resonance structure of
the pyridoimidazo system.

Among this latter group of compounds, 6 was chosen for clinical evaluation. This compound was
studied in greater detail. Among other things, it was observed that, by reacting only one equivalent of
2-amino-4-methylpyridine, it was possible to isolate a product which, upon adding either a further equi-
valent of amine, or of sodium bicarbonate, or merely by allowing it to remain in solution, gave 6 (S
form). This compound was reduced with ascorbic acid and characterized by '"H NMR. The reduced
form, 12, was stable and not directly transformable into 6 (SV form). The structure of 12 was assigned
as illustrated in Scheme 2 and Fig. 1, and shows that the first step of the reaction is an attack of the
amino group at C,, in agreement with the explanation proposed for closely related systems in an earlier
study?.



Table 2. (A) 200 MHz *H NMR structure determination of compounds 1~5 in the SV form, in CDClI,.

5 4e 3 2 1 1 2 3 4° 5
|
{8.27¢ HN
8.24 8.52x 8.33 8.36 8.53 |
BC=0
| 30
18C-CHj, 2.07 1.82 1.78 1.83 1.77
[la7
6.02 6.12 6.02 6.06 6.45
10.3 {6.44)( 11.0 10.6 10.5 11.0 lis
6.51 6.42¢ 6.45 6.55 6.61
15.5 16.0 15.8 15.5 15.9 ll10
5.86 5.93 5.83 5.89 6.04
5.8 6.0 5.8 6.0 5.9 20 51 {0.82)(
2.30 2.35 2.42 2.37 2.42 HC-CH; 0.87 0.83 0.86 0.819  0.78
9.5 {3.951 ~10 8.8 9.5 9.6 l21 10
3.84 3.85¢ 3.88 3.87 3.92 HC-OH 3.64 3.85 ~3 ~4 3.78
~2 ~2 ~2 «2, 1.3 2o 32
1.72 1.65 1.54 ~1.6 1.75 HC-CH; 1.01 1.02 1.00 1.02 0.98
~2 &2, ~2 2.0 s o
3.01 3.03 2.96 3.01 2.97 HC-OH 3.76 3.85 ~3 ~4 3.93¢
10.2 ~10 10.5 >10 |24 33 {0.6295
1.57 1.65 ~1.3 ~1.6 1.65 HC-CH; 0.72 0.60 0.51 0.68x 0.60
~2 1.5 ~1 <1 1.5 los 35 20
5.00 5.08 5.02 5.06 4.88 HC-OCOCH; 2.05 2.03 2.01 2.03 2.02
10.3 10.2 105 10.0 11.0 26 34
1.66 0.91 0.80 ~1.6 ~1.4 HC-CH, —0.31 0.04 0.01 0.06 —0.05
2.9 3.0 2.2 ~3 1.5 lor a7
3.40 3.43 3.39 3.42 3.51 HC-OCH, 3.03 3.05 3.04 3.06 3.05
6.6 6.0 7.0 6.5 6.6 l2g
5.19 5.17 5.26 5.19 5.08 HC
12..:5 12.5 12.5 12.5 12.5 lleo  Jor,00®
6.09 6.09 6.11 6.08 6.19 |
|
ANt D AMED  Aohit Al Sl /CHCHy (|)
H5NOG G'CG " —N-CH,CH,4 ~
2 L 3¢ H3C00G c B B' B B' SRR 13CH, 1.78  1.76  1.74 1.76 1.76
B B t-But & 2773 “CH, 2.20 2.07 2.05 2.08 1.99
1OH 11.62 ~17° 173> =~l7.20 12.82
& 4 A 8.86°1 3.08 2OH 12.36 ~17° 17.37 «17.2° 17.07
A 9.63 A 9.22 9.27 A 8.70¢-¢ A’ 8.71 CH, {3.10 [13.111
B 8.78 B 8.96 9.08 A’ 8.59 B 8.02 311 2OH 12.90 13.00 12.87 13.35¢ 9.52
C 8.50 C 8.11 8.03 B 7.95 B’ 7.90
D 9.16 D 8.96 9.08 B 7.78 C 8.44 CH; 1.38
CONH; 6.40 CO,CH; {2.057( t-But 1.45
109
& Joreo always ~1.5Hz; ©® broad; ¢ assignments for A, A’ and B, B’ are interchangeable; ¢ the rotation around C;-N;- is hindered; °© two

isomers are distinguishable in solution in a ratio 57:43 (X: ¢);

£ Jv;c=6.0 HZ,

vI9L

SOLLOIFILNY A0 TVNRINOfL HHL

$861 DHA



Table 2. (B) 200 MHz 'H NMR structure determination of compounds 2~5 in the S form, in CDCl,.
5c 4 3 2 2 3 4 5
T
HN
~8.5° ~8.2P 8.66 ~8.6" |
15C=0
|
1C_CH, 2.04 1.93 2.04 2.08
Il
6.45 6.45 6.40 6.45 u
10.3 11.5 l1s
6.59 6.45 6.52 6.45
w15 ~15 14.8 [l10
5.96 6.27 6.15 6.27 C
70 ~6 6.0 5.9 |go 81
~2.34 2.32 2.02 2.30 HC-CH, 0.71 0.70 0.76 0.82
~8 9.5 9.5 |21 10
3.25% 4.12 3.31 3.30 HC-OH 3.35 4.10 3.32 ~4d
. 1.95 1.63 1.22 HC-CH, 1.00 0.96 1.00 0.99
~2 ~2 ~2 |
3.050 2.99 3.02 3.03 HC.OH 4.10 4.74 3.3 ~40
~10 10.5 10.1 lo4 33
@ 1.9 1.63 1.22 HC-CH; 0.67 0.66 0.68 0.74
~3 ~1 ~1 |2 6
5.11 4.95 4.94 4.95 HC-OCOCH,  2.07 2.05 2.08 2.08¢
7.4 10.0 9.6 9.6 |26 4
8 0.85 1.56 1.22 HC-CH; 0.31 0.33 0.33 0.53
~7 32 3.5 lor a7
3.5 3.57 3.49 3.55 HC-OCH;4 3.10 3.07 3.02 312
7.4 5.9 6.5 5.9 las
5.14 5.23 5:17 5.20 HGC
12.5 12.5 12.5 12.5 lag  Jor,20®
6.14 6.16 6.10 6.14 i
I
A/V%Nj[‘) Bt B ANt AT kg (l)
f 6.8 o~ LECH, 1.69 1.67 1.70 1.72
NOC ¢ .
Hy c H3C00c:gj[c Bj%IB BJ;IB. “CHZ 225 221 205 225
B B t-But c *0H 13.15*  13.0 13.1 ~13b.d
A 9.38" A 9.36 A 8.66 AA" ~8.90
B 8.97° B 8.78 A’ 8.47
C 8.33® ¢ 7.92 B,B” ~7.85
D 9.09® D 9.06 ‘B=R"7.73
CO,CH; 4.02 t-But 1.40 C 8.26
® Jor,00 always ~ 1.5 Hz, with the exception of 3-S in which it is 0; P broad; ¢ the spectrum in CDCl; is very broad, therefore most of the assi-

gnments are derived from a spectrum in deuterated acetone;

=6.0 Hz.

4 taken from the spectrum in CDCl;;

¢ covered by solvent;

f in exchange;

& Jyie
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Table 3. (A) 200 MHz 'H NMR structure determination of

11 10 9 8 7 6
8.36 9.80 9.05 9.07 8.84 8.15
6.36 6.37 6.31 6.36 6:35 6.43
10.3 10.5 10.9 11.0 10.3 11.0
6.82 6.91 6.76 6.84 6.75 6.88
15.5 15.5 15.9 15.5 15.5 16.1
6.10 6.02 5.98 6.05 6.10 6.18
6.6 ~6 6.4 6.6 6.6 7.0
2.27 2.26 2.26 2.28 2.29 2.37
9.6 9.5 9.6 8.8 10.3 10.0
3.61 3.65 3.62 3.66 387 3.68
<2 <2 ~2 =] =2 2.0
1.58 1.53 1.56 1.59 1.54 1.78
~2 2.2 ~2 2.2 2.3 2.0
2.86 2.82 2.85 2.87 2.83 2.95
10.3 10.3 10.3 10.3 10.3 11.0
1.30 139 1.30 1.39 1.24 1.43
2, <2 <1 <2 <2 ~1
4.87 4.92 4.88 4.92 4.85 4.95
11.0 10.3 105 10.6 10.3 10.0
1.16 1.20 1.19 1.23 1.06 1:31
1.5 1.5 2.0 1.5 1.5 ~1
3.31 3.36 3.28 3.35 3.27 3.38
5.9 ~5 6.0 5.2 5.9 6.0
5.01 5.02 5.03 5.04 5.00 5.08
12.5 12.5 12.5 12.5 12.5 12.5
6.05 6.02 6.03 6.05 6.04 6:15
A A A
6.8
% ‘B < B R T3
N Y72 0 NP N PN~ CH3
RN N = N c N c N B
N 2 D Hzc’o CH3 c
E D D!
A 8.60 A 8.50 = o A 8.60 A 8.37 A 8.45
B 7.25 B 7.52 F B 7.25 B 7.69 B 7.10
C 7.86 C,D,E,F~8.0 A 8.32 c 7.71 C 7.54 C 7.35
D 7.69 B 7.13 CHy 2.77 CH; 2.45 CH; 2.62
C 720
D,D’
~7.5
CHg {5.38
¢ 5.47

& Jor,00 always ~1.5Hz; P broad; ¢ notobserved; ¢ J,.=4.8Hz; ¢ J,.5.5=Hz; f Jgn,=—12.2Hz.

Synthesis

Standard Procedures

1 mmol of 3-bromorifamycin S® was reacted with 5 mmol of amine for compounds 1~5 and with
2 mmol of amine for compounds 6 ~ 11, in 20 ml of chloroform, under stirring, for 4 hours at reflux for
compounds 1~5, and for 2 hours at room temperature (20~ 25°C) for compounds 6~11. 5 ml of
chloroform were then added and the resulting solution was washed twice with 30 m10.1 N HCI, and twice
with water, dried over anhydrous sodium sulfate, filtered and evaporated. The residue was dissolved in




VOL. XXXVII NO. 12 THE JOURNAL OF ANTIBIOTICS 1617

compounds 6~11 in the SV form, in CDCl,.

6 7 8 9 10 1
|
o
5C=0
U 2.33 2.27 2.36 2.33 2.47 2.25
18C-CH,
”17
|13
HC
”19
12031
C-CH, 0.82 0.72 0.72 0.71 0.67 0.74
|
HC-OH 3.65 2.85 ~3P 3.05 e 3.61
|
HC-CH, 1.02 0.92 0.94 0.93 0.91 0.93
|
HC.OH 3.88¢ 2.93 ~3.5b ~3.3b . 3.83¢
|
HC-CH, 0.30 0.05 0.28 0.19 0.16 0.16
|
HC.0COCH, 2.07 1.94 1.97 1.91 1.97 1.96
o
HC-CH, —0.44 —0.62 —0.53 —0.62 =1).58 —0.57
H(lgzloé:’ b 3.08 2.96 3.00 2.97 2.98 2.98
28
HC
llogg  Jor,20*
HC
o
|
~  uCH, 1.98 1.91 1.95 1.89 1.83 1.91
1CH, 2.10 2.02 1.96 1.95 2.03 1.96
10H 17.1 ~15P ~ 15 ~15° 16.2 17.00
:0H 15.0 14.94 15.12 14.94 12.8 15.32

20 ml methanol, and 3 ml of 259, aqueous L-(+)-ascorbic acid were added. After 15 minutes stirring
at room temperature the solution was added with 50 ml chloroform, washed with water, dried over
anhydrous sodium sulfate, filtered, and evaporated. The residue was then purified by column chromato-
graphy on 40 g of Silica gel 60, 40 ~ 63 um, eluting with mixtures of chloroform - methanol, 95: 5~90: 10.
Average yields; 50 % for compounds 1~ 5 and 80 9; for compounds 6~11. Each compound was identi-
fied by 'H NMR and by elemental analysis (Tables 1, 2 and 3).
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Table 3. (B) 200 MHz 'H NMR structure determination
11 10 9 8 7 6
6.58 6.60 6.60 6.62 6.4
9.8 11.0 1
6.64 6.60 6.60 6.55 i 6.6
15.35 15:5 b
6.48 6.50 6.46 6.45
~5 ~5 4.9 4.5 4.0
2:.32 2.28 2.22 2.25 ~2.3 2.20
9.6 10.3 9.6 9.6 ~10 10.0
2.89 2.86 2.90 2.87 2.92 2.93
<2 ~2 <2 0 ~2 ~1
1.58 1.75 1.40 ~1.3 ~1.6 1.40
1.5 2.0 ~2 0 ~2 2:0
2.86 2.75 2.86 2.86 2.85 2,87
10.0 10.3 11.0 9.6 ~10 10,5
1.34 1.38 1.32 1,3 ~1.3 1.35
<2 <1 2] =] ~2 ~1
4.79 4.74 4.79 4.7 4.78 4.78
10.4 10.3 10.3 10.3 10.3 11.0
1.25 1.1 1.25 1.24 ~1.3 1.25
1.4 2.0 1:3 ~2 2.0
3.57 3.56 3.58 3.5 3.55 3.55
6.0 6.6 6.6 6.0 6.2
5.35 5.38 5.35 5.36 5.35 5.34
12.5 12.5 12.5 12.5 12.5 12.5
6.31 6.36 6.32 6.36 6:32 6.32
A A A A A
6.8 6.6
~ B ~f B <t B N CH <
R@ A . ) 7.3 N Y7 B ’ KN -8
i : © s N Y68 B CH3
e D Hyc CH3 . c
D D'
J E E
AC 1.2 & A 9.32 A 9.27 A 9.30
AD 0.9 A 9.16 B 7.07 B 7.40 B 6.99
BD 1.1 B 7.37 A 9.11 C 7.36 C 7.89 C 7.88
B 7.00
A 9.47 CDEF C 6.91 CH; 2.81 CH; 2.41 CH; 2.51
B 7.16 ~7.8 Jac=1.5
€ 7.56 D,D" 7.58
D 8.07 E,E,F 7.40
CH, 5.80
& Jor,00 always ~1.5 Hz; ® non-equivalent protons giving resonances differing for 1 Hz; © J;,=4.5 Hz;
Crystallization Solvents
Chloroform - n-hexane for compounds 1~ 5 and ethanol - water for compounds 6 ~11. Indeter-

minate melting points indicate decomposition on heating.
H NMR Analysis

'H NMR spectra were recorded on the Brucker WP 200 (200 MHz) spectrometer of C.N.R.-Area
della Ricerca di Roma. The signals were listed in ppm (TMS resonance 0.00 ppm) and the J coupling

constants in Hz.
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of compounds 6~ 11 in the S form, in CDCls.

5 7 8 9 10 11
2
S¢=N
sE_0
| 30
18C_CH, 2.23 2.28 2.27 2.27 2.28 5.27
|17
Cl
l1s
ll10
\:0 31
HC-CH, 0.52 0.54 0.47 0.50 0.50 0.51
|21 10
HC-OH 3.44 w4 3.49 3.48 3.47 3.44
\.”.‘2 2
HC-CH, 0.92 0.90 0.89 0.90 0.83 0.90
o
HC-OH 3.99¢ o 4.02 4.04¢ 4.00 4.0l
\‘Z 33
HC-CH, 0.02 0.00 0.04 0.03 0.04 0.02
\21'7 35 3
HC-0COCH, 2.05 2.03 2.05 2.05 2.00 2.04
“26 34
HC-CH, 0.01 ~0.06 —0.02 0.01 —0.26 —0.01
lor a7
HC.OCH, 3.09 3.07 3.08 3.09 3.07 3.08
os
HC
HSD J‘:7;29a
HC
1
0
|
~  uCH, 1.74 1.75 1,75 1.76 1.78 1.76
1CH, 2.26 2,33 2.24 2.24 2.24 3,17
*OH 13.20 13.25 13.20 13.20 13.18 13.24

4 J,0=3.7Hz; J,;,—3.6 Hz

The spectra of the compounds in both the oxidized S and the reduced SV forms were assigned by
extensive spin decoupling, based upon earlier NMR studies performed on several 3-substituted rifamycin
S and SV derivatives®. Four spectra are discussed here in some detail, one for each series of new deriva-

tives.

3-Pyridiniumbromide Rifamycin SV (2-SV)

Two isomers are present in CDCI, solution in a ratio 95: 5. The major isomer displays a C,-H,

signal upfield shifted with respect to its usual resonance®.
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Scheme 2.
OH fo) OH o
H
H5C N\n/i H5C N\“/i
(o] o
Br Base N
N N
N
CH3
CH3 6
Reduction
Base
OH OH
H
H3C N\“/§
Br ©
N
HN
CH
12 3
Fig. 1. 200 MHz 'H NMR structure determination of compound 12 in CDCl;.
6.26 6.72 5.99 2.35 3.93 T.83 3.03 1.63 5:37 1.26 3.48 5.05 B6.12
~11  ~15 6.5 -9 ~10 <1 10.5 5.5 12.5
g”TTT“T“”T“TT”
17 1 19 21' l 24' | |
6. A 8 L0 L) S L 2L 26l 27, 28l 29c—§
3o| 31' 10' 32| 9I nl | 34 |
CH3 CH; OH Hy "OH CHj cl) CH, o§:7H3
COCH
363
1.95 0.98 -~3.5 1.04 ~3.5 0.69 0.03 3.08
2,08
ScH 1.74
14CH, 2.04
'NH ~8.3
2NH 11.15
TOH 12.97
20H 16.25
A 707
CHy B 6.64
c 6.99

The resonance position of C,;H (6.5 ppm) indicates that the amide carbonyl is transoid with respect
to C,-C,®, and the C,,H-C,;H dihedral angle is about 140° ®. All pyridinic protons are non-equivalent,
and this loss of symmetry can be accounted for by a hindered rotation around C,-N,,. They are down-
field shifted, with respect to the corresponding protons in pyridine, due to the magnetic anisotropy of
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Fig. 2. 200 MHz 'H NMR spectrum of compound 6-SV, 0.1 mmM in CDCl,.

CHCl, Ry
7’d_/\~
L L |
18 17 16 15

U’n‘w | U W

1 | L | J L | 1 |
8 6 4 2 0ppm

the chromophore rings, and perhaps due also to the positive charge on N,-?. This downfield effect is
stronger on C,’-H, which certainly lies in the plane of the chromophore rings, while the other pyridine
protons must lie outside this plane.

3-Pyridiniumbromide Rifamycin S (2-S)

Unlike 2-SV, there is free rotation around C;-N,, and symmetric protons on the pyridinic ring have

the same chemical shift. The dihedral angle C,,-C,; is about 140° and the amide carbonyl is transoid
with respect to C,-C,®.

4-Deoxy-4'-methylpyrido[1’,2-1,2]imidazo[5,4-c]rifamycin SV (6-SV)

In CDCI, solution chemical shifts vary with concentration in the range 0.01 ~ 10 mm, while in D,O
(conc 0.1 mm) the spectral lines are very broad®. This peculiar behavior has been attributed to inter-
molecular interactions taking place in solution and involving the charged nitrogens and the phenolic
hydroxyls. Therefore the spectrum in CDCI; is discussed at a certain concentration, i.e. 0.1 mm (Fig.
2). In general, all values of chemical shifts and coupling constants lie quite close to the corresponding
values of the other rifamycin SV derivatives examined®, with the exception of O,H and O,H, which in
this compound are downfield shifted. The amide carbonyl is transoid with respect to C,-C,, and the
dihedral angle C,,-C,; is about 140° ®.

4-Deoxy-4’-methylpyrido[1’,2’-1,2]imidazo[5,4-c]rifamycin S (6-S)

The spectrum in CDCI, of this compound lacks the signal of the amide proton, thus indicating that
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the molecule is in an orthoquinonimine form. Unlike other rifamycin S derivatives®, the signals of the
protons bound to C,,, C,; and C,,, are no longer well resolved, but collapse into a narrow multiplet cen-
tered at 6.6 ppm; the coupling constant C,,H-C, H, falls from 6.5~ 7.5 Hz to 4 Hz, indicating a rota-
tion of the angle C,,-C,,. Furthermore, the signals of the protons on C,,, C,,, C,,, C,4, C,, and C,, are
all upfield shifted (C,,;H from 3.9 to 2.9 ppm). The effects can be attributed mainly to the higher
magnetic susceptibility of the enlarged chromophore system, as well as to the transformation of the
amide group and the torsion around C,,-C,,. Under these conditions, it is no longer possible to assign
the position of the amide carbonyl with respect to C,-C, as a function of the chemical shift of C,;H.
The downfield shift of C,,H with respect to pyridine® can be attributed both to the positive charge on
N, and to the ring current effect!®. The dihedral angle C,,-C,; is about 140° ®.

Conclusions

By assuming that rifamycins are generally absorbed by passive diffusion, the presence of charged
nitrogens in the pyridoimidazo rifamycin SV derivatives may be responsible for the impaired absorp-
tion of these drugs, since the contemporary presence of the phenolic hydroxyls means these drugs are
ionized at all pH values of the gastroenteric tract, and are thus too polar to cross the lipoid membranes
efficiently.
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