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Abstrvtstructuns I,2 and 3 have been asJisasa to rifamycins P, Q and Verde, mwel q etabolitcs isolated from a 
mutant shah of Nocd& mtdbmamm both on tbe basis of spectmwqic evidax (UV, IR, MS. ‘H and ‘)c 
NMR) in m with the model componada rifamycin S (4), rifampicin (5) and 4dimcthylamino-&iwxy- 
rifao~ycin SV (6), and of an unambig~~~ syntbcsis from rifamycin S (4). 

During our studies on mutant strains of Nocardic me& 
tumnco, the producer organism of rifamycins,’ three 
morfological variants, deposited with the American Type 
Culture Collection (ATCC 3106631066) were isolated 
which produced a mixture of novel ansamyci11.9.~ The 
major components of this mixture, called rifamycins P, 
Q,RandVerde,werrisolatedinapureformandinthis 
paper we report the s&ucture and synthesis of the new 
thiazo-rifamycins P, Q and Verde, while the structure of 
rifamycin R has been published elsewhere.3 

tPre.sent address: Chemothaapy Fermentation Laboratory, 
Frederick Cancer Research Center, Prcderkk, Maryland 21701, 
U.S.A. 
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CHx 

R = H, RIFAMYCIN P (1) 
R = CKOH. RIFAMYCIN Q (2) 

Cb 

RlFh”MvCIN S (4) 

Strmctm deiemhation 
Rifamycins P(1) ad Q(2) were obtained from ethyl 

acetate as yellow crystals. Rifamycin Verde (3) was 
obtained from ethylacetate-hexane as dark green pow- 
der. Evidence for the structme of these rifamycins was 
obtained by comparing their spectral data, MS, UV, I.R. 
‘H and 13C NMR, with those of rifamycin S(4), rifam- 
picin(5) and 4dime$hylami~~M~xy rifamycin SV(6), 
used as model compounds (Fik 1). 

Rifarnycin P(1). Elemental analysis and the molecular 
ion in the mass spectrum at m/z 738, supplemented by ‘H 
and “C NMR spectroscopy, account for the inolecular 
formula &.&N&S, i.e. 1 contains one C, H, N and S 

CHx 

RIFAMYCIN VERDE (3) 

CH,COO 

CHbO 

R, = CH=N- 
RP=OH 

R, = H 
Rn = N(CH& Cdimethylamino 4-deoxy rifamycin SV (6) 

Fig. 1. Sbuctmw of r&my&s P, Q, V&c. S, rifampicio and 4dia~thylamiw 4dcoxy+ifamycin SV. 
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more and one 0 less than 4 (Cn&NOlz). The UV- 
visible spectrum of 1 (Table 1) shows that it contains a 
chromophore different from that of 4, 5 and 6. This is 
confirmed by comparing the mass spectra of 1 and 4; in 
fact, the same difference of 43~ between the molecular 
ions (m/z 738 vs 695) is observed also for the chmmo- 
phoric ions (m/z 316 vs 273), while the pattern of frag- 
mentation of the ansa chain is the same.5 The variation 
of the electronic spectrum with pH and the poten- 
tiometric titration of 1, 2 and 3 indicate three ionisable 
functions, having the pKa,, pKal and pKaJ values 
reported in Table 1. These three functions may be attri- 
buted to a strong acidic function (OH-8), to a basic 
function and to a weak acidic function (OH-l), respec- 
tively. The polarographic analysis does not reveal for 1, 
as well as for 2 and 3, the reversible redox wave (E 
l/2 = 0.03 volts vs SCE for 4). thus indicating that the 
l&quinone-hydrquinone system characteristic of 
rifamycins: is blocked or absent. The IR spectrum of 1 
in CD& examined in comparison with that of 4 and 6,’ 
reveals two additional bands at 1428 and MOcm-‘, 
attributable to a benzothiazole ring.’ These bands are 
shifted by deuteration meaning that the N of thiazole 
must be protonated. 

The ‘II’ NMR data (Table 2) and “C NMR data (Table 
3) show that the structure and conformation of the ansa 
chain of 1 from C-15 to C-12 is the same as that of 4P.“S 
and 6, as reflected by the similarity of the ‘H and “C 
shifts and of the vicinal interproton coupling constants. 
The chromophore has the following features:(l) it is in 
the reduced form, because CHJ-34 and CHs-33 (Table 2) 
are more shielded in the hydrquinone than in the 
quinone rifamycins,” (2) C-3 does not carry a proton 
[lack of the singlet at 6 7.87 in 4: singlet at 8 136.4 
(Table 3)]; (3) there are two mobile protons at 8 17.33 
and 15.73, assigned, in analogy with 6, to OH-l and 

=NH- (Table 2); (4) 1, as well as 6 but not 5, exists in 
CDCI, solution, as an internal salt.” Thus, four strtlc- 
tures are possible for the chromophore: two naphtha- 
thiazole (I, II) and two naphthoisothiazole (III, IV) types. 

$&+J&$!i 
N' 

H H H 

I II Ill IV 

Types III and IV can be discarded because the singlet 
at 8 8.96 (Table 2) and also the doublet at 8 151.9 (Table 
3) fits a benxothiaxole ring better than a benzoisothiaxole 
ring.12 In deciding between I and II, the prese?ce of the 

intramolecular H-bond between C,,=O and NH= in a 
7-membered ring, as shown by the IR CO frequency at 
1650cm-’ in 6,’ the CO “C NhfR shifts at 6 187.7 in 1 
and 6 185.2 in 6 (Table 3) are only consistent with the 
naphthothiaxole structure I. 

Rifamycin Q (2). A comparison of the physico-chem- 
ical data with those of 1, indicates that structure 2 (Pi. 
1) can be assigned to rifamycin Q. Elemental analysis, 
mass spectrometry, ‘H and “C NMR account for the 
molecular formula C391LN201rS, i.e. 2 contains one C, 

0 and two H more than 1. The UV-visible and IR spectra 
of 2 and 1 are almost superimposable. The ‘H NMR 
spectrum differs from that of 1 because it lacks the 
proton of the thiazole ring and shows the pattern of an 
additional ABX system, attributable to a -CH20H group, 
analysed as reported in Table 2. This moiety is con8rmed 
by the 13C NhIR spectrum of 2, which is identical to that 
of 1, except for C-2 of thiaxole at 8 175.7 (singlet) and the 
additional triplet at 8 61.4 (Table 3). 

R&my& uorfe (3). A comparison of the physico- 
chemical data with those of 1, indicates that structure 3 
(Fu. 1) can be assigned to rifamycin Verde. Elemental 
analysis, ‘H and ‘“C NhfR account for the molecular 
formula C&N20i2S, i.e. 3 contains one C and 0 more 
than 1. The W-visible spectrum shows that the 
chmmophon of 3 is more conjugated than that of 1 
(Table 1). The IR spectrum shows a trend similar to that 
of 1, except for the band at 168Ocm-‘, attributable to a 
thiolactone group.” The NMR data indicate that the 
difference between 3 and 1 resides in the condensed ring. 
The 20xothiaxine moiety is assigned on the basis of the 
following evidence: (1) the proton at 8 7.71 coupled with 
the mobile proton at S 17.03 (Table 2); (2) the tertiary 
cartnm at 8 129.2, instead of 6 151.9 as in 1, and the new 
CO at 8 176.0 (Table 3); (3) also rifamycin Verde, as 
rifamycins P and Q, exists in CDCI, as an internal salt, 
with an intramolecular H-bond between Cl,=0 and the 
protonated nitrogen at C-t, and this excludes the 
isomeric structures with N at C-4; (4) the isothiaxine 
structure with CO at C-3 can be discarded because in 
that case the ‘H and “C shifts of CH=N would be closer 
to those observed for 1. 

Synthfds 
The structures assigned to rifamycins P and Q have 

been contirmed by the synthesis outlined in Scheme 1. 
By reacting rifamycin S (4) with cysteine methyl ester 
hydrochloride, compound 7 is obtained in quantitative 
yield. The structure of 3 - [2 - amino - 2 - (methoxycar- 
bonyl)ethyl] - thiorifamycin SV (7) derives from the 
negative Ellman reaction,” showing the absence of SH 
gmups and the ‘H NMR spectrum (Experimental), 
showing the absence of H-3 and the presence of the 
three OH’s at C-l,4 and 8, i.e. the cysteine methyl ester 
is linked through S to C-3. Siiar S-substituted 3-thiori- 
famycins have been repo~WL*~ By treating compound 7 
with various oxidative agents (Experimental), compound 
8 is isolated in 28% yield. The same compound 8 can be 
obtained in 20% yield in one step by allowing rifamycin S 
(1 q) to react in aqueous methanol with cysteine methyl 
ester hydmchbride (l/2 eq), thus using the same 
rifamycin S as an oxidatising agent. 

The structure of 2’ - carlnmrethoxythiiole(5&) - 4 - 
deoxy rifamycin SV is assigned to compound 8, a key 
intermediate in the synthesis of rifamycins P and Q, on 
the basis of the following evidence: (1) the mass spec- 
trum, showing the molecular ion at m/z 7%; (2) the 
polarographic analysis, not showing the reversible redox 
wave of the l&uinone-hydrquinone system; (3) the 
absence in the ‘H NMR spectrum of the CHZ-CH 
moiety and of the NH2 gmup and the presence of two 
mobile protons at 8 16.53 and 15.86, assigned, in analogy 
with 6, to OH-l and =fiH- and the OMe at S 4.11 (Table 
2); (4) the “C NMR data in comparison with those of 4” 
CO&III ~tructurc 8: CO at 8 154.2, quaternary carbon at 
6 159.1, OCH3 at 8 53.8 (Table 3). Thus, the cyclisation 
of 7 gives rise to a thiazole ring instead of the expected 
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0 

G I I NHf + 
0 

Rifamycin S (4) 

Thiiuo rifamycins-I 

OH 

Y 

I I 
N-C-COOCH, \ 

Thietole (5,~c)4deoxy-rifamycin SV (1) 2’-(hydro*y_methyl)thiazole 
(5,4+-4&0xy rifamycin SV (2) 

Scheme I. 

tbiazine one; the same ring contraction occurs with the obtained are indistinguishable from natural rifamycins P 

adduct of cysteine ethyl ester and p-benznquinoae.‘6 and Q. 
Compound 8 gives thiazole (5,4+4deoxy-rifamycin SV Rifamycin Verde has been obtained by the synthesis 
(1) by alkaline hydrolysis and 2’_(hydroxymethyl)thiaAe reported in Scheme 2. 
(5.4 - c) - 4 - deoxy - rifamycin SV (2) by reduction with By reacting rifamycin S (4) with cysteamine hydro- 
LAH or NaBI& (Scheme 1). Compounds 1 and 2 so chloride compound 9s. already described,” is obtained. 

0 OH NH2 

Rifamycin S (4) 8a (R=H) 
8b (R = COOH) 

k 
2’-oxo-thiazole-(2,3)4deoxy-rifamycin SV (3) 

Scheme 2. 



596, MeOH. The fractions contain& these products were 
pookd. evaporated to dryoess in lMcy0 aDd crystattisd. 

Representative yields from a 20 I. fermentor are: Rifamycin P: 
150 mg (yellow crystals from EtOAc: m.o. > 190”. dec. R = 055): 

1418 R.Clll~Odd 

This can be converte4l into T-oxo-thiazine (23cj4 
deoxy-rifamycin SV (3) by means of various oxidising 
agents (Experimental). The same compound 3 can be 
obtained in one step by allowiqg one equivalent of 4 to 
react with half equivalent of cysteamine hydrochloride, 
thus using the excess of 4 as an oxidising agent. The 
same result is obtained through tbe open chain inter- 
mediite 9b, prepared by reacting 4 with cyst&e hy& 
chloride. In all cases compound 3 is obtained in a 60% 
yield and is indistinguishable from natural rifamycin 

..I 

Verde. 

Rifan$nQ: 80 ~(yel1owcrystalsfN~~Ac;m.p. i764Wdeci 
&=0.4);Rifamycin Verde: 100 mg(darkgnenamorphouspowder 
from RtOAc-hexane; m.p. > #)(p dec; J$ = 0.3). 

3 - [(2 - Amino - 2 - ~mclkcadmficrhyl - thio]tffamycin sv 
m 

The oxidative cyclisation of 9s to 3 forming the nap- 
thothiazin-2*ne is new and differs from that reported for 
4 - methyl - o - knu, - quinone with cysteamine hydro- 
chloride, which gives 5 - 0x0 - 7 - methyl - 8 - (2 - 
hydroxy - 4 - methylphenoxy) - 3,5 - diiydro - 2H - 1,4 - 
bcllz4Jthiazine.” In a following paper a reaction 
mechanism for the ring contraction to naphthothiazole 
(Scheme 1) and the formation of the naphthothiazin-2- 
one (Scheme 2) will be proposed and accounted for. 

A soln of rifamycin S, (7 g; 0.01 m), cyst&~ methyl ester 
hydrochloride (1.7g; 0.01 m) aod NMe, (1.73 ml; 0.01 q ) in 300 ml 
MeOHwasheatedu&rreliux.Atter2Omintbemixturewaa 
dWxiwitbwate~(SOOml),aci&kdatpH=2andextmctalwith 
EtOAc (3 X X0 ml); the organic pbaae was dried (Na&30,) and 
wnccntratedtoabout2Oml.Compound7uysWsedandafter 
chill&, was collected amI dried (6g); dark-yellow aystals, 
m.p. > 160” dec; W-VIS spectrum in b&r pH = 7.X A, MI. 
(c); 227 (37,750); 318 (21,603); 454 (13.300). ‘H NMR spectnun, 
(6oMHz, CDClk 6): -CH&H, m. 4.0-4.3 (3H); -COOCH,, s, 
3.78, (3H); NH,b, 5.1 (2H); OH-& 13.00 (1H); 0H4.8, b, 15.8 
0. 

-AL 

UV-VIS spectra were measured on a Pakin-Rhner 4@0 and 
IR spectra on a Perk&Elmer 580 spectrometer. ‘H NMR spectra 
at 6oMHx were obbincd on a B&r WP-60 FT NMR-spec- 
trometer.whilc’HNMRsoectraanddataat27OMHzalKI’)C 
NMRs~traanddatoat6~.88MHzwmobeiaedooaBN~ 
WH-27OFf’ NMR cryoqectrometer, quipped with 36K BNC- 
12 computer and diik unit. The solvent used was CDClr or 
DMSO& with TMS as the internal reference. Mass spactra were 
recorded in DIS at 7OeV on a Hitachi-P&n-Elmer RMU-6L 
spectrometer. Analytical tks were carried out on silicagel Merck 
HFzv plates using CHClJMeOH 9:l as the mobile phase. 
Column chromatography was performed with 0.0-20 mm sili- 
cage.1 Merck. 

oCcutra~~e and isolation of rifamychs P, Q and Verde 
TIE mutant strains are morpl&gical variants of N. me&r- 

mna strain ATCC 13685 obtai& by mutagen&s of spores 
with nitro~ gaGdine (conditions as in Refs. 18, 19). The new 
rifamycins were produced by fermentation of the above mutants 
in a compkx organic medii for 2OOhr at W. Fermentation 
broths &re W&d, adjusted to pH 20 and extracted with 
RtOAc: rifamycins P. 0 and Verde were extracted into IOmM 
sodium phospimte buf& pH 7.38, while rifamycin R nmaioed in 
theorganiclayer.)Acid&tioaofthebu&rtiandextra&m 
with EtOAc ~LBVC the mixture of the thne rifam~chs which were 
separated bicolumn chromatography on silic&el. cl- with 
CHCI, containing increasing amounts of MeOH. .Rifamycin P 
was eluted with 2% MeOH, rifamycin Q with 3% and Vade with 

2 - CarfnnnethoxythiaAe (5.4 - c) - 4 - daw - rifam~~in SV (8) 
(a) By oxia&n of 7 &th tifamycin & A &In- of 7 (ii; 

0.0036 ml and rifam~cin S 16 P. 0.0085 ml in a mixture of MeOH 
(2.50 ml)‘and bulTer~(l8 rkj I% = 4.6 wk left at room tcmp for 
16~.ncshowednomorereactanteandanewspotw 
0.4 and the spot due to rifamycin SV (Rf 0.09, besides trace 
amountsofby-pr&cts.ThemixturewasdihWwithwata 
(Wml), acid&d at pH=2 amI extra&al with RtDAc (3x 
200mn.Asolnof6POfK~~~inU)OmlofbulleraH=738 
wasaddedtotbeor&c&&andthemixturewass&edfora 
fewmintoolridisetberifamycinSVtorifsmycinSwhichintum 
was extra&al with RtDAc. lbe buEaed soln was separated, 
acidiWatpH=2andextrac&dwithJZtDAc.Theorganicpbase 
was3eparated,wpshedwitllwater,drkdandconcelltratedto 
about 2Oml. Compound 8 crystanised and after chilling, was 
collected and dried (2s); yellow crystals, m.p. 190-205’ dec; 
UV-VIS spccbum in b&s pH =7X A, run, (0; 225 
(45aoo); X)5 (29, Ooo); 394 (18,950). 

(b) By ok&ion of compomd 7 nith 2,3 - dichlom - $6 
dicyami - p - q& Dicllbro dicyalKbpqui.DolE (23omg; 
0.001 q ) was added to a soln of 7 (830 mg; 0.001 m) in 30 ml 
MeOH and 2ml buffer pH ~4.6. After standing 1Shr at room 
temp the mixture was e&porated and the residue dissolved in 
CHCI,. The or&c phase was extracted with aoueous butTer DH 
8.04, ibe b&&d &In was separated, acidifie;l at pH = 2 r&l 
tbenextmctedwithE1OAc.Byconcentrationoftbeorganic 
layer to small vohune, 200 w of 8 were obtained. 

(c) By oxi&ticm of 7 with di#W o&icing qgarts. The 
reaction was repeated employing qrimolar amounts of other 
oxidisii agents such as: tcbachbrc-pqtinc, hh& 23 - 

Table 1. W-visible data in ~hosohate b&r. DH = 7.38 and ionization ccustanti of rifao~~cins P (1). 0 (2). Verde 
(J), S(i), r&mpicin ($&d 4dimetbylamioo4d~xyrifamy&1 SV (k, .- - 

r 260 31.100 297 22&m 405 14,ooa 

r 260 31,900 299 25.200 410 13.#w) 

1 223 33.000 326 11,500 372 11.500 480 7,600 720 6,#)0 

4") 317 29.600 525 4.306 

;b) 237 255 334 475 

2) 

33,200 32.100 27.ooO 15.4Ctl 

302 16.600 416 22,ow 

I) datr frill mf (21); b) data fra t-of (22); c) data fraa mf (4). 

<O 4.2 13 

8 4.2 13 

<o 5.2 11.2 

6.7 

1.7 6.7 

0 10.6 
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Table 2 ‘H NMR dab of rifainycim P (1). Q (21, Verde (3) rifampicin @I, 4- diithyiamino - 4 - deoxy - rilamYCin 
SV (6) and r - arboaeboxyt&azok (5.4 - c) - 4 - dmxy rifamycin SV (8 in CDC& at 270 MHZ cone. IO-' ?+P 

17.53 n.d. 17.90 16.53 

17.03 n.d. 16.73 15.86 

n.d. - _ 

12.00 8.40 8.30 

8.22 - - 

I.96 2.02 1.93 1.80 1.83 1.94 

2.08 2.06 2.11 2.22 2.13 2.11 

6.24 n.d. 6i25 5.92 6.02 6.17 

2.31 2.40 2.33 2.40 2.35 

3.54 3.46 3.70 3.78 3.70 3.58 

3.45 3.43 3.66 3.55 

1.63 1.66 1.72 1.75 1.70 

2.93 3.03 3.03 2.96 

3.75 3.60 3.66 3.66 

4.71 4.90 4.93 4.92 4.84 

3.43 3.36 3.30 3.48 3.38 3.46 

5.93 6.20 6.18 6.15 

2.07 2.08 2.11 

0.81 0.96 0.88 0.85 0.85 

0.95 0.98 1.02 1.05 0.98 

0.25 0.48 0.60 0.57 0.36 

-0.78 -0.36 -0.30 -0.06 -0.50 

2.00 2.00 1.96 2.05 2.00 2.01 

3.04 3.00 3;60 3.05 3.10 3.08 

3.1 - - 

2.5 - - 

2.33 - - 

3.07 - 
3.19 

a) data for Land b. nfer to 10M3H rolutlons, sea ref. (11); b) avenge values of grnd b, 1.29 and B 

show qufta sfaflar values; c) d for& 
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dimethyl - p - q&tone. tetramethy1- p - quinone, 2.6 - dimethoxy o~~~usedfortbeoxidationof76.Ineact!casethe 
-p-guiaoaesndp-q~neundertbesameconditionsasia(b). yields were of the same order as in (a). 
Ineachcasetbeyieldswenoftbessmeonkrasin(a~aM1(b~. 

(d) From r~fumyiin S in one-step redon. A soln of 4 (7g; 
(c) i+ott~ rijamycin S in one-step nmction A soln of 

rifamycin S (7 8; 0.01 m) and CYST hydfocblOride (0.565 g; 
0.01 ml and cvsteine methvl ester hv~~e (0.85 9: 0.005 m) 
in 3OOml M&H and 2Onj of b&r pH=4.6 was le?t at room 

OJJOS m) or cy&inc hams (0.775P; 0.0% m) in 3OOil 

temp for 72hr. By rep&ins exactly the work-up procedure 
MeoHpndzOmibuderpH~4.6wasleftatnruatempforzQhr. 
The soln was concentrated to about 6Oml: comnound 3 crvstal- 

described in (a), 2.48 of 8 were obt&ed. lisad and after chilling, was collected and dried (1.8 g). . 
The id&h of 3 with rifamvcin Verde obtained bv fermen- 

?Xiuwk (S,~c~~~arn~~ SV (1) tation was co&med by physi~~m~ analysis. _ 
AsolnofS(2g)inamixtureof 15Omlofacetoneand lOOmI 

of 10% N&@aq was stirred at room temp for 4hr. The solo 
was acidiJ.kd and extracted with EtGAc, the organk phase was 
separat#l, washed with water, dried oJa#o~ ad co~ntJated 

Anbrod~~s-We thank Dr. P. Ferrari for IB and UV 

under vacuum to a small volume. 1 crvstallii and after chillinn. 
spectra, Dr. L. E Z&Ii for mass spectra, Miss A. &paoli and 

- 
_. Mr. A Bipamonti for NMB spectra. We are indebted to Dr. G. 

was collected and dried: 1.7g. G. Gallo for helpful discussion. 
The identity of 1 with rifamycin P obtained by fermentation 

was conSrmed by physico&mical analysis. 
Rmmmm 

‘s; ~~~~ - chars (54 - cl - 4 - dsxy - n’fan?gcin ‘G. C. Lancini and W. Zanichelli, ~~~~-Actie~y ~~~ 

Asolnof8(!g)in25mlanhydTHFwasaddedatroomtemo 
among the Sar&yathdic ~t~~tics p. 531. Academic Press, 

to a stirred suspension of l&l (0.5 g) in 10 ml anhyd THF. After 
New York (1977). 

sR J. White, G. C. Lmcini and P. Sensi. Prwceedirmr FM 
10min,tksbowednomore8andamwspotwithR/=0.4.The 
~w~~~~~r,~,~~e~ 

Inters- Congress of IAMS @dited.by T. H&gawa), 
Vol. III. n. 483. !kience Council of Janan (1%5). 

with EtQAc. T& organic phase was separated, washed with 
water, dried (Natso,) and concemrated to a small volume. 

‘E. M&Iii, P. Antonini, R Crkchi~, &‘C. &c&i and R J. 

Compound 2 crystallised and after chilhng, was colkoted and 
White, 1. Anh?&rics 31.949 (1978). 

dried (0.7g). Compound 2 was obtained in about the same yield 
‘R Cricchio and G. Tamborini, f; Mad C&m. 14,721(1971). 

by employing I g of NaBftc instead of 0.5 g of L.AH. The identity 
sL. F. Zerilli and 0. G. Gallo, EUB report 4765 (1971). 

of 2 with rifamycin Q ob&ed by f~en~on was continned 
6c. G. Gallo. L. Clksa and P. Sensi, A&. Chem. a.423 (1%2). 

by physi~lunuical analysis. 
‘P. Ferrari and G. G. Gallo, J! Furrnaco, Ed Sci. 30,676 (1975). 
Yldlection of the Indian Institute of !kience, U62 Bangalore. 
SC. G. Gallo, E. Martinelli, V. Pagani and P. Sensi. TctruMrun 
30,3093 (1974). 

A~of~~yc~S~g;O.Olm)cys~~hy~~(l.S7g; 
0.01 m)a~(l.~~O.Ol m)NM~~~~M~H~l~at~ 

r@E. Martinelli.,R J. White, G. G. Gallo and P. J. Beynon, 
Tin Ldtm 1367 (3974). 

tempfor2hrandtlmnconcentratultoabout5Oml.Compound9b 
crystaUiscd and after chilling, was collected and dried (3 9); yellow 

“E. Mar&lb, P. Giini and G. G. Gallo, to be published. 

crystals, m-p. 1 lo”; UV-VIS spectrum in buffer pH = 7.38 Apu run, 
‘9. Fattorusso, L Minsk, S. De Stefano, G. Cimino and R. A. 

(e); 266 (26,100); 315 (14,100); 430 (9,400). ‘H NMB spectrum 
Nicolaus, Guzz C/rim. Ital. B?, 1443 (1978). 

(60 MHz, DMSOB. 6): CXrCH, m, 3.3-3.7, (2H); -CH&H dd, 
r3V. Prey, B. Kerre~ and H. Berball~, A&&h C&JR 774 (1960). 

4.23, (IH); $#I~. b, 9.5. (3H). 
“G. L Bllman. Arch Bbckm. Bioukvs. 74.443 1195& - 
13N. Maggi and R Pallanza, ll F&;o, Ed Sci. ‘tit Jbi (1967). 

r-~-t~(23-c)“4-daary-nf~pcinSv(3) 
“F. McCapra and 2. Baaavi, J. Ghan. Sot. Ghan. Comm 5,153 

(a) By &d&ion of 9a or NJ with tifamyck S. A soln of 9 
(1976). 

(0.004 m) fpmpomd acco&g to Ref. 15) or of 9h and rifamycin 
“G. P&a, 0. Petriho, C. Santacroce and D, !&a, 1. Hrt. C&em. 

S @004m) in 3OOml MeGH was left at room temp for 16hr. 
7,555 (1970) and rcfs thenin. 

when UC showed w more starting compounds, a IKW spot with 
‘a J. White and G. C. Jan&i, U.S. Par. 4042683 (1977). 

R/ of about 0.3 and the spot due to rifamycin sv (R/ = 0.05) 
‘q. C. Lmcini and C. Hen@ler, J. AnriMotics 22,637 (1969). 

appeared besides trace am000ts of by-products. The soln was 
w. C. Larki& G. G. Gallo, G. Sartori and P. Sensi, Ibid 22,369 

eollcmtratcd to a small volume; compound 3 crysmllised and 
(1969). 

after chillii was collected and dried (2 8); yield 65%. 
“P. Sensi. R Ballot& A. M. Grcco and G. G. Gallo, Jf. J&nmco, 

&i. Sci 16, 165 (1961). 
“N. Afag& C. R Pasquabrcci, R Ballotta and P. Sensi, MO- 

them@ 11,285 (EM). 
reaction was repeauo employmg eqmmolar amounts of the other 


