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SYNTHESIS_OFVSOME'RIFAMYCIN DERIVATIVES AS INHIBITORS OF
AN- RNA-INSTRUCTED DNA POLYMERASE FUNCTION’
Ailan N. Tischler, Urs R. Joss” and Melvin Calvin
Laboratory of Chemical Biodynamics and Department of Chemistry;_

. . *9
“University of California, Berkeley

~ ABSTRACT

Several new derivatives of the antibiotic rifamycin SV have
been prepared in ‘the search for pdtent inhibitors of an RNA-instructed
DNA po]yméfase function. It was observed that derivatives containing
]afge, hydfophobic substituents bound to the 3-posjtion of the rifa-
mycin molecule are particularly potent inhibitors. Dérivatives contain-
ing nitroxyl and dansyl functionalities were synthesiied as potentially

usefui labeled rifamycins.

* Fellow of the E]sa U. Pardee Foundation for Cancer Research,
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INTRODUCTION

With the discovery of RNA-instructed DNA po]ymefaSe (RIDP)(1)
came the attractive hypothesis proposing the DNA provirus of the tumor
virus RNA as fhe genetic material ultimately responsib]e for cell trans-
formation by tumor viruses. If this is so, then inhibition of the RIDP,

which would be ‘required for the synthesis of the DNA provirus, would be

an effective means of preventing transformation of cells inoculated with

tumor viruses. A similar comment holds for the'moré'recent1y formulated

(2)

Certain derivatives of rifamycin SV have
| (3)

protovirus modification.
been shown to.be promising inhibitors of RIDP in in vitro studies.
Moreover, some of these derivatives have been shown to reduce the inci-

4) and normal rat kidney

dence of transformation in both BALB/3T3 ce]]s(
(NRK) ce]]s(s)'infected with murine sarcome virus (MSV)

In this paper, we present the'synthesis of several new derivatives
of rifamycin SV, some of which, especially (17) are more potent inhi-
bitors of RIDP than the best derivatives previously synthesized and
studied.(3’6) Based on the results of the derivatives presehted here(7)
and others(3), we propose that in vitro inhibition'of RIDP is favored
by large and hydrophobic substituents attached to thg 3-position of
rifamycin SV. Derivati?es with 3-substituents meeting both criteria
are especially active.

The drugs whose synthesis is described in this paper were either pre-

pared by the condensation of rifaldehyde with the appropriate hydrazine cor

by acylation of N-desmethylrifampicin (6) in the 4-position of the

[E—
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piperazine ring. Figure 1 presents the basic rifamycin structure and the

structureé_of some common rifamycin derivatives. The structures of all of
the products and intermediates were assigned on the basis of IR and NMR.

UV and ESR were also taken when appropriate.

= R
R-H rifamycin SV v R 0 rifaldehyde
ﬁ/QN %(Mﬂ\-CH §/§ﬁ+~N ﬁ——H
SO _/
rifampicin N-desmethylrifampicin

- Structure of rifamycin and derivatives
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DISCUSSION AND RESULTS

Because of its potential use in RIDP purification and as a tracer
‘in biological systems, we undertook the synthesis of two spin-labeled
derivatives (3 and 8 ) and a fluorescent derivatiyé (9 ) of rifamycin

SV. The synthesis of (3) is outlined in Scheme 1.

Sche_r_@_._l
| 9 -, 14\'“2 : |
. s
1 X NNl ‘!\) Air RO et~ 3
r3 WTOH3 RO HyCpy Ay EEOT Ryc yoeH, T Y
H3C 1. CH3 HaC | CH3 - HgC | Cily ST
5 | | H3C CHy
HaC CH3 50°
- H3C__ {-CHs : :
0 et NS0 <2
H3C’)’_ CH3 -HZN-NHz
HaC - CHy

(4)

When N-oxyl1-2,2,6,6-tetramethylpiperidine-4-one (1).15 treated
with a large éxcess of hydrazine in hethano], two feaCtions occur
simultanecusly; formation of the hydrazone of the keto group and
reduction of the oxyl group to the hydroxy1amine.'The reaction proceeds
with the evolution of nitrogen as a result of the latter reaction.bRemoval
Qf the excess hydrazine followed by air oxidation in ethanol results in

the oxidation of the hydroxylamine, yielding the oxyl hydrazone (2).



‘Condensation of this hydrazine with rifa1dehyde_affords the spin-labeled
drug. Both (2) and (3) give the expected nitroxyl irib1et iﬁ the ESR.
The hydfazone (2).was never isolated invcomp1ete1y pure form. It s]ow]y.
~disproportionates to the azine dimer (4) This proved to be no hindrance
as (4) does not react with rifaldehyde. Wheh (2) is evacuated at 50°C
for four days, the azine dimer, which gives an ESR consisteﬁt with a

(8) is quantitatively formed. Spin-label compound {3)was

biradicé],
found to be unsatisfactory as it shows little inhibition of RIDP and
as it s]oQ1y decomposes with loss of its ESR signal. Presumably an
oxidation-reddctidn takes place between the oxyl groub.and the hydro-
qunone of the rifamycin chromophore: |

‘(3)was‘f0uhd to readily disproportiorate in aquéous acid to give a
bright red compound identified as the azine of rifaldehyde (rifamazine)
on the basis of its IR and NMR, Rast moiecu]ar weight determination and
:UV. In the latter, one sees a bathochromic shift due to extension of

conjugation across two rifamycin chrbmophores (Scheme 2). The rifan-

azine (5) was found to be a potent inhibitor of RIDP.

Scheme 2
AR H
2 R N— 73
N3 H s B 9W%—" Rk + (4

H3C CH3 (5)
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(5)can be more conveniently prepared either by the veaction of rifalde-
hyde with hydrazine, or by the reaction of rifampicin with hydrazine

under hydrolyzing conditions (Scheme 3). Both routes afford the azine

dimer in near quantitative yield.

Scheme 3
, H,N-NH,

~  HoN=NH, PN , P
X 2 2 ST R = 30% HOAc ‘ R_\Wﬂ,f( h CHy

O —¢wr— R Rscorbic Acid

The secohd spin-labeled rifamycin derivative (8) was synthesized by
acylation of (6) with the acid chloride (7) of 1-oxy1-2,2,5,5-tetra-
methyl-3-carboxypyrroline (Scheme 4). It is stable in pure form and
like (3) it shows a three line ESR signal with somewhat broadér lines

than observed for nitroxide radicals with smaller molecular weight.

Scheme 4 _ : : _ \
. . 0
s Y ’ /:::<?L\C] N
RN . N—H + HC Hy —————> R NN N
o/ 3N A3 ./ ==
| | Hat N Ny | HyC CHy
| M Hoe” N7 CH
0 | 3 S 3
(6) : (7) (8)

The dansyl derivative (9) was prepared by acylation of (&) with
dansyl chloride (Scheme 5). (9) shows only approximately 1% of the
expected fluorescence in organic solvents at around 520 nm, presumébly
due to qdenching by the naphthalene system of the rifamycin chromophore.
While (8) was found to be an ineffective inhibitor, (9) was found to be

very effective.



SIS ENY

LA
&
~
.
~

-7-
Scheme 5
A P
(6) + = H—H N—~02
A /N\
(9) H3C CH3

The high_degreé of RIDP inhibition shown by (5) encouraged us to look
furthér at rifamycih dimers. Two additiona] dimers wére thus prepared
from readi]y'évai1ab]e bifunctional compounds (Scheme 6). Urea deriva-
tive (10) (Rif—hrea) was prepared by the condensation of rifaldehyde

with cakbohydrazide and the piperazine derivative (11) (Dirifampin)

was prepared by the condensation of rifaldehyde with N,N'-diaminopiperazine.

Both of these dimers were also found to be potent inhibitors of RIDP.

Scheme 6

Qe

PN S
a) 2R 0 + gl ity —E> R = R
| H

NoH H
(10)

: X N tOH Ry N A
b) 2K 0 + HN—N Ny —ome> KRN BT OR

) (1)

_ arose _ : o
The question/as to whether the activity of these dimers is due to

two chromophores in one molecwle or ore chromophore with one very bulky
group bound to it. A test of the latter possibility, which seemed more

reasonable to us, would involve the synthesis and evaluation of derisatives
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with large (preferably cyclic) groups attached.to'the 3-position.'.1n
addition, the work of Ga110(3) and Green(3) Suggested to us that, sub-
 stituent size being approximately ecual, hydrophobic "tails" are more
- effective than hydkophi]ic. For example, Figure 2 gives sets of compounds

listed in increasing order of activity. Desmethylrifampicin and rifampicin

Figure 2

L. /T8y % AR X
a) R W= N O R W= 0 (R N

T

9 ./ \_~H ¢

_ e VAR ‘
b) R N—H N\CH R N-—N il—H
o /@ CH; N2

Increasing Order of Activity of Rifamycin
Derivatives '

are known to be zwitterionic at pH = 7.8, the pH at which RIDP activity

is measured, with the amine being protonated (pKa - 10) and the hydrojug]ohe

system existing as the anion (pKa x 2.6).

The analogous nitrogen in N-aminodesmethylrifampicin would
not be eXpected to be largely protonated since it is a hydrazine

(pKa6-7).
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From the above it was inferred that in addition to being large,

hydrophobicity might alsc be desirable. As a result, two new drugs
- were prepared following this reésoning. Their preparations are out-

- Tined in Schemes 7 and 8.

Scheme 7

LiA] }-14 /\

pu
~N
wn
[en]
N
[ep]
1"
[en)

‘(CH2)14 C=0 + 'HN3 benzene i (Csfilf//d_H Ether/Benzene'r Ctzili//

10

(1z) - _ (13) (14)
HOHO, H0 /7 O\ 0 LiAlH, 7\ RN
s (Chy) g il e (Gha)s N—«NHZ—————————>R - (cH,)
il \\\;/// - ‘_ v N
(15) (16) (17)
.Schemeéi
‘ A 0 LiATH | |
. __HONO L g
A&’/"F g ﬁ\sj” N “FeRer/THT ﬁ\&/”‘m*z
(1) (19) - (20)
X .
R 0 2N
£ &N-ﬂ\r R

(21)

Cyclopentadecanone (125 undergoes the Schmidt reaction to giVe
the cyclic amide (13), which is readi?& reduced by lithium aluminum
hydride to azacyclohexadecane (14). This secondary amine is converted
 to ﬁ-aminoazacyc1ohexadecane (16) by nitrosation to N-nitrosoazacyclo-
ﬁhexadecané‘(15) followed by LiA]H4 reduction. Analogously, 3-azabicyclo- -
[3.2.2]nonane (18) is converted to N-amino—3-azab1cycio[3.3.2]nonane (20)
by nitrosation to N-nitroso-3-azabicyclo[3.2.2]nonane (19) followed by
| LiA]H4 feduction. These two hydrazines (16 and 20) were condensed Qiﬁh

rifaldehyde in THF to yield the corresponding hydrazones (17) rifaza-
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cyclo-16) and (20) (rifazabicyclo-9), respectively. Both drugs were found
“to be very'potent,inhibitors'of RIDP. Rifazacyclo-16 is the most potent

drug tested by this laboratory to date.(7)

EXPERIMENTAL

IR spectfa were taken on a Perkin-Elmer MOdg] 137 and 257 grating
-infrared spectromater. NMR spectra were recorded on a Varian Associates
Model HR-220 1nstfument. Chemical shifts are repokted:in 8 (ppm dovn- '
field). EPR spectra were taken on a Varian Associatés Spectrometer
Model E-3. UV spectra were recorded on a Cary Mddel 14 spectrophoto-
| meter. Thin-layer chromatography (TLC) was done‘on'Eastman Chromagram
6060 Silica Gel sheets. Rifamycin derivétives used'aé precursors were

kindly supplied by Gruppo Lepetit S.p.A., Milan, Italy.

N-oxyl1-2,2,6,6-tetramethylpiperidine-4-one-hydrazone. N-oxyl,2,2-
6,6-tetramethylpiperidine-4-one (1;00 g, 0.0058 ho]és) was dissolved in
methano]_(3 m]);’The solution was'coo]ed to 0° and hydrazine hydrate
2.90 g, 0.058 moles) was édded to it dropwise. The flask was fitted
with an air lock, and then allowed to stand at room temperature for 5
' days. A1l volatile material was removed under vacuum. The resultant pale
1ye110w 0il, which gave no ESR signal and one spot by fhe thin-layer
chromatography (silica gel in both dioxane and chloroform) was dissolved
“in 95% ethanol (15 ml) and stirred vigorously open to the air, for 24
hrs. Removal of the solvent afforded a bright yellow liquid (0.90 g, 84%
-of theory) which gave both ESR and IR consistent with the proposed struc-

_ture. The hydrazone was used without further purification.



DinN-oxy]—Z,Z,6,6;tetramethy1piperidiné»4—one)aziné.' N-oxyl 2,2,6,6-
_ tetramethy]piperid{ne-4—one,hydrazone (0.50 g, 0.0027 moles) was heéted :
at 50° under vacuum for 4 days,vafforing a yellow crystalline préduct
(0.45 g), m.p. = 173.77.v A degaésed THF solution gave a typical bini-
troxy]'spethum. IR was consistent with the proposed‘structure.
ﬂﬂél- Calcd: C, 64.25%; H, 9.59%; N, ]6;65%. Found:, C, 64.12%;
H, 9.72% N, 16.49%. |
| Spin-label (3). Hydrazone,(2)(0.17 g, 0.0070 moles) dissolved in

95% ethanol (3.5 m1) was added to a solution of rifaldehyde (0.500 g,
_”0.00069,m01es) in 95% ethanol (10.5 ml1) and the resultant mixture was
stirred at room temperature for 15 hrs.
A column of alumina{activity 1) was prepared with a bed volume of
100 ml of 3:1 ethyl acetate-ethanol (by volume). The above reaction mix—
ture was added to the column and then eluted with 3?1 ethy] acetate-
ethanol until the wash gave no signal by ESR. The cohtenfs of theﬁolumn
were then p?abed in a flask and extracted with three portions of 100%
ethanol (]00 ml éach).>Remova1 of the solvents under vacuum affqrded
0.43 g of the spin-labe.ed drug, (3) ESR; IR and UV are consisteht
with the assigned structure. TLC: Rf = 0.43 (dioxane). ' » :
Spin-label (8). Equal weights of (6 ) and acid chloride (7) were

mixed as 10% solutions in chloroform. After completion of the reaction?
thch was checked by TLC, the reaction mixture was directly chromatographed .
'on.siiica gel (BioSil-A, BioRad Laboratories, Rfchmond, Ca]if.) with
benzene-chloroform. Yield: 90% [with respect to (6 )J. TLC: Rf = 0.50
'(éther:ethano]:ethy1 acetate 1:1:1). UV in DMSO: 342 nm (e- 26400), 485
nm (e - 13200). EPR: g value: 2.0051, hyperfine sp]iftiné constant:

13.7 gauss.
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Dansyl derivative (9). To a mixture of 200 mg7of-(6)), 1 ml

benzene and 5 ml 1 M bicarbonate buffer (pH 8.7), a solution of 70 mg

of dansyl chloride in 1 ml of benzene was added. The mixture was heated

to 40° and‘stirred at this temperature until completion of the acylation,
which was checked by TLC. the organic phase was dried with sodium sulfate
and chromatographed on 5102 (BioSi]—A)_With chloroform-ether.

Yield: 80% [with respect to ( ¢)]. TLC: Rf = 0.56 (ether:ethano]:ethyi |
acetate 1:1:1). UV in DMSO: 341 nm (e - 25700), 483 nm (e - 11900).

Rifamazine.— Method A. Rifaldehyde (0.100 gm, 0.000138 moles) was
dissolved in 95% ethano] (17 m1). To it was added. 0.100 M hydrazine in
.95% ethanol (2.86 ml, 0.00028 moles). the pH bf the resultant solution
was adjusted to 6.0 with 0.10 M HCY1. Within 5 min a red pfecipitate
~was observed. The solution was then stirfed for an additional hour,
after which water (20 ml) Was added. The solution was filtered, the
red precipitate washed with 50% aqueous ethanol and dried under vacuum.
Yield: 0.098 g (100%). TLC: Rf = 0.28 (etﬁer:ethaﬁdlzethy1 acetate 1:1:1).
UV in ethanolr'228 nm (e - 54200), 358 nm (e = 33500), 505 nm (e =20000).
Rifamazine,— Method B. Rifambicjn (0.100 g, 0.000122 moles}

0.20 M aqueous hydraziné (3.0 m1, 0.00060 moles) and ascorbic acid (0.025 g)d

was dissolved in 30% aqueous acétic acid (25 ml). Thé solution was stirred
in the dark for 5 days at room temperature. The resultant red precibitate |
,Qas collected by filtration, washed with ethanol and dried under vacuum.
Yield: 0.085 g (97.5%). |

: Rifurea. RifaTdehyde’(O.]OO g, 0.000138 moles) and carbohydrazide
*(0.00585 g, 0.000065 moles) were dissolved in methanol (10 ml). After

stirring 4 hrs at room temperature, water (10 ml) was added dropwise to




affect crystallization. The orange precipitate was collected and washed

“twice (50% ethanol) by centrifugation; The prbduct was dried under

vacuum; Yield: 0.068 g (67%). TLC: Rf = 0.33 (ether:ethanol:ethyl acetate
1:1:1). UV in ethanol: 232»nm (e - 51500), 337 nm (¢ - 38800), 475 nm
(e =~ 20000). |

Qiﬁifgmgig. Rifaldehyde (0.100.g, 0.000138 moles) and N,N'-
diéminopiperazine dihydrate (0.00988 g,_0.000065 moles) were dissolved
in efhano] (]é ml). The reaction vessel was fitted with a condenser and
theh heated to'refiux fbr 2.5 hrs. An orange”pfecipitate wés observed
soon after reaching reflux. The solution was then coo]ed to 0° to com-.
p]efe precipitation. The precipitate was collected and wéshed‘(100%
ethanol) by centrifugation and then dried under vacuum. _
Yield: 0.085 g (84%). TLC: Rf = 0.75 (ethaho]). UV‘in ethanol: 234 nm
(¢ - 32700), 348 nm (e - 29900), 476 nm (¢ - 17700). | |

2-Azacyclohexadecanone . Cyclopentadecanone (4.50 g, 0.0201 moles)

ahd hydrazoic acid (16.9 ml of 1.25 M HN3 in benzene) in benzene (30 ml)
was added dropwise to an ice cold mixture of su]furic-acid (15.5 ml1) '_
and benzene (47 ml1) wit. stirring. The temperature was maintained be]dw
10°. After the addition, the ice bath was removed, and the reaction mix-
tufe was stirred for another 20 min. Ice water (100 m1) was théﬁ added.
The benzene layer was separated and the aqueous layer was washed once with

beniene (15 m1). The two benzene solutions were combined'and washed once

~ with 1.0 N KOH (50 m1) and dried over Na,S0,. The benzene was removed

under vacuum, affordihg a white crystailine solid, which was recrystallized
from 50% aqueous,acetone; Yield: 4.30 g (89%), m.p. - 131-134°.

Azacyclohexadecane. 2-Azacyclohexadecanone (4.30 g, 0.0179 moles)

dissolved in benzene (12 ml) was added dropwise to a stirred mixture of
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.LfA1H4 (0.70 g, 0.018 moles) in ether (12 ml) at a rate'to'maintain a
gent]e reflux. Ref]ux was then maintained by heat1ng for 15 hrs. The
.sequence water (0.70 m1), 15A NaOH (0.70 m1), water (2 1T ml) was added
dropw1se to ;he reaction ‘mixture. Benzene (10 m1) was then added and the

| reaction mi*ture wes filtered and washed with additional beniene. The

filtrate was dried over Na,S04 a@nd evaporated under vacuum affordihg fhe

product as a waxy solid, m;p. = 45-47.5°. Yield: 3.90 g (96%).

N-Nitrosoazatyc]ohexadecane. Concentrated HCT (1.35 ml, 0v0]67

moles) wds;S]ow]y added to a mixture of azacyc]ohexadecane (3.00 g, 0 0133

moles) and water (3.0 ml) at 0°. The reactfon flask was then fitted with a

| thermometef and heated to 65°. A solution of NaN02.(1;02 g, 0.0167 moles)
" in water (3.0_m1) ) was then added dropwise at a rate'which maintained the
temperature between 65-70°. This temperature was maintained by‘heatihg
~ for an additional 5 minutes after the addition; The reaction mixture was

then cooled to 25° and titrated with 15% NaOH to pH = 7.0. The organic

layer was removed by extraction with three portions of benzene (15 ml each).

The benzene solutions were combined, treated with N62$04 and déco]orizing |
carbon, filtered and evaporated under vacuum. The N-nitroso comdend‘
resulted as a pale yellow, low melting solid, m.p. = 32-34°. Yield:

3.02 g (90%). |

. N-Aminoazacyclohexadecane. N-nitrosoazacyc]oheXadecahe (2.95 ¢,

0.0116 moles) in ether (12 ml) was added dropwise to a stirred mixture

of LiA]H4 (0;50 g, 0.013 moies) in ether (6 ml) at a rate to mafntain

a gentle reflux. Reflux was then maiﬁtained by heating for 15 hrs, after

-._ Which‘the sequence water (0.50 m1), 15% NaOH (0.50 ml1), water (1.50 ml)
'dWas slowly added dropwise. Benzene (10 m1) was.then added, and fhe reac-

tion mixture was filtered and washed with addifional benzene. The fil-

\‘/?
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trate was dried over Na2504 and evaporated under vacuum affording the

product as a waky solid, m.p. = 31.5-34°. Yield: 2.58'9 (93%).
- Rifazacyclo-16. Rifaldehyde (0.190 g, 0.000262 moles) and N-amino-

azacyclohexadecane (0.0630 g, 0.000262 mo]es)_weré]dissolved in THF (12

m]) fkom Which oxygen had beehbremoved by bUbb]ingvin.nitrogen; The solu-
tion was stirred at 255 for 48 hrs, after which the solvent was removed
under vacuum. The resulting orange solid was recrysta]]ized.from petroleum
ether (40 ml). Yield: 0.205 g (81%). TLC: Rf = 0.87 (tetrahydrofuran).
UV in ethanol: 227 nm (eb- 24100), 279 nm (e - 22300), 350 nm (e - 26500),

479 nm (¢ - 12900).
"Acetone Derivative of N-Aminoazacyclohexadecane. N-aminocyclo-

- hexadecane (0.10 g, 0.00042 moles) was dissolved in acetone (10 ml) and
stirred at 25° for 48 hrs. Removal, under vacuum, of the excess acetone
yielded a ]iéht ye]]ow 0i1 which gave the expected NMR and IR for the
 acetone hydrazone derivative. Yield: 0.12 g (100%).

N-Nitroso-3-azabicyclo[3.2.2]nonane. 3-Azabicyclo[3.2.2]nonane

(10.0 g, 0.080 moles) was slowly added to ice cold co centrated HCI

(8.12 m],lb;loo moles). The flask was then fitted with a thermometer and
heated to 65°. A solution df NaN02 (6.0 g, 0.10 moles) in water (18 ml)
was added dropwise af a rate which maintained the temﬁerature between
65-70°. This temperature was maintained by heating for 10 min after the
addition. The reaction mixture was cooled to 25°. The yellow precipitate
that'resq]ted was collected by filtration, dissolved in ether (100 ml)

and treated with Na,S0; and decolorizing carbon. The filtered solution was
evaborated under vacuum affording the N-nitroso compound as a pale yellow

solid. Yield: 6.0 g (49%).
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N-Amino-3-azabicyclo[3.2.2]nonane. N—hitfoso-3-azébicyc]o[3.2.2]—

nonane (3.00 g, d.0195 moTes) in ether (10 m1) was added dropwise to a
stirred mixture of LiAlHgz (0.75 g, 0.020 moles) in ether (10 ml) and THF
(10 m1) at 0°. Ten minutes after the addition;.thé reaction was refluxed
for 15 hrs, after which the sequence water (0.75 ml), 15% NaOH (0.75 ml)
water (2.25 ml) was added dropwise. The reaction mixturevwas then fil-
‘tered, and the precipitated hydroxides were washed twice with ether

(10 m1 each). The filtrate Was dried ovér Na,S04 and evaporated under
vacuun. The biéyc]ic hydrazine (2.5 g, 90%) was obtained as a white

solid. The cbmpbund was further purified by sub]imatioh~at 1 atm on a steam
bath, giving white plates, m.p. - 58-70°, with detomposition.

Rifazabicyclo-9. Rifaldehyde (0.100 g, 0.00138 moles) and N-amino

3—azabicyclo[3.2.2]nonane (0.0193 g, 0.000138 moles) were dissolved in

THF (12 m1). The so]dtion was stirred for 24 hrs at 25°. The solvent was

then removed under vacuum. The producf; which resulted as an orange |

so]id, was-récrysta]]ized froh ethyl acetate. Yield: 0;07]vg (61%) .

TLC: Rf = 0;54 (tetrahydrofuran). _
N-Amfno—N-deSmethy]rifampicin. Rifaldehyde (1.00 g, 0.00138 moles)

in THF (50 m1) was added dropwise to a stirred solution of N,N‘-diamino- :

piperazine dihydrate (3.80 g, 0.028 moles), in water (50 m1). The addi-
tion was made over the period of one hr. The reaction was stirréd for

an additional hour after the addition. Half of the reaction volume was
evaporated under vacuum. The remaining portion was extracted once with
chloroform (100 m1). The chloroform éolution was evaporated under vacuum
affording the product as an orange powder. Yield: 0.98 g (83%).

TLC: Rf = 0.45 (ethanol). UV in ethano]: 237 nm (e - 25500), 340 nm

( e - 21200), 479 nm ( ¢ - 11500).
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Atomic Energy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights.
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