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THERAPEUTIC MUTHOD UF STIMULATING

DIGESTIVE TRACT CCHERACIILE HOTION IN MAHMALS

ABSTRACT

Disclogsed are digestive tract contractile
motion stimulants containing compounds, or snlts
thereof, represented by the following general for-

mula

CH
3

The compounds described ahove have an excellent

effect of stimulating the gastrointestinal contractile
motion, and the preparation of the present invention
containing these compounds can be advantageously used

an digestive tract contrnctile motion stimulants.
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The present invention relates to a stimulnant

for contractile motion of the digestive tract of

mammals,
PRIOR ART

The digestive tract consists of the stemach,
the duodenum, the small intestine, etc., and plays
an important role in the digestion of food taken from
the mouth. The contructile motinn of the digestive
tract is essential in order to perform the digestion
smoothly, In a healthy man, the autonomous nerve
system and digestive tract hormones function effective-
1y to induce contraction of the digestive tract not
only immediately after the intake of foods but also
in a state where the digestive tract is empty, when
such contraction has been cousidered absent. The
movement in such empty digestive tract is transmitted
from the stomach to the duodenum and to the small in-
testine, and planys an important role for cleaning the
digestive tract, thus preparing for next intake of
foods (Z. Itoh, "Iden'", 33, 29, 1979).

A stimulant for contraction of the digestive
tract is expected to induce a normal movement of the
digestive tract, in a human with weakened function of
the dipestive tract, thereby a healthy bedy being

maintained,
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Hotilin is already lkunown as a digestive tract
hormone for stimulating the contraction of the di-
gestive tract. This substance is n peptide, con-
sisting of 22 amino acids and extracted by J. C.
Brown in 1966 from the mucous membrane nf a pig luo-
denum (J. C. Brown et al., Gastroenterology, 50, 333,
1966), and is already synthesized chemically (i.

wunsch et al., Zeitschrift fur Naturfoisch, 28¢,

ja¥}
LR
\a
-

1973).

PROBLEM TO BE REGOLVSD BY THE PREGENT

IHVENTION

However the supply of motilin by extraction
from natural substance or by chemical synthesis is
not sufficient, and has not been possible in a large

amount.

MEANS FOR SOLVING TiE PROBLEN

In the course of a survey for providing a
substance capable of stimulating the contraction of
the digestive tract and adapted for a large supply,
the present inventors have synthesized various deri-
vatives from antibiotic erythromycin a, B, Cy D and
F and have found that said derivatives have a strong
stimulating effect on the contraction of the digestive

tracte
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Based on this finding, the present inventors
have made intensive efforts and have reached the
present invention.

The present invention provides:

A digestive tract contractile motion m~timulant
containing a compound, or A salt therenf, reprasented

by the genernl formula:

wherein Rl stands for a hydrogen otom or an acyl
radical which may be substituted; R2 stands for a hy-
drogen atom, an acyl or alkyl radical which may be
substituted; R3 stands for a hydrogen atom or a me-
thyl radicnlj Rh atands for a hydrogen atom or A hy -~

droxy radical; R? stands for the formula

-N
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wherein Rb stands for a hydrogen atom, a lower al-
kyl or cycloalkyl radical, R® stonds for a hydrogen
atom, a lower alkyl, cycloalkyl, lower alkenyl or

lower alkynyl radical which may be substituted, or
Rb and R® form a cyclic alkylamino radiecal together

with the adjacent nitrogen atom) or the formula

Rd

/

He —R® X~

N

(wherein Rd stands for a lower alkyl radical, each
of R® and Rf, which may be the same or different,
stands for a lower alkyl, cycloalkyl, lower alkenyl
or lower alkynyl radical which may be substituted,
or R® and Rd form a cyclic alkylamino radical toge-
ther with the adjacent nitrogen atom, and X~ stands

. a
for an anion)j and when R is the formula

Rb

/ e
~N A
\ o

R
c

stands for the formula:
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wherein, 7 stands for the formula

N\ 12 / oy
A N\ ?

or? OR”

(wherein R5 stands for a hydrogen atom, an acyl or

alkyl radical which may be substituted, and R6 stands
for a hydrogen atom, an acyl radical of a lower car-
boxylic ascid or an alkyl radical which may be substi-

tuted by an alkylthio radical), the formula

11 12 / cn
,; N 3

OR H

(wherein R7 stands for a hydrogen atom, an acyl or

alkyl radical which may be substituted),

111
\___%(\ 11 12/ 5y, 11 12 or O :
CH oH Ny -
C 3 0 C 3

(wherein ¥ stands for the formula B—R8 wherein R

-6 =
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S=0, C=0, =5

or the formula

\/R9
C

N R0

wherein each of R9 and Rlo, which may bhe the same or

different, stands for a hydrogen atom or an alkyl

radical, or constitutes a cyclic alkyl radical with
. . 9 10

the adjacent carbon atom, or either of R* and R

ijs a hydrogen atom, an alkyl radical br an aryl

radical while the other is a dianlkylamino radical),

Rll and R12 both stand for hydrogen atoms or both

taken together form a chemical bond, or the formula:

CH
3
cu 0 CH
350K 2
11 0
o //

wherein %' stands for the formula

11 12<
ORl{

CH
3
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(wherein R13 stands for a hydrogen atom, an ~cyl or
alkyl radical which may be substituted), or when R®
is the formula

o% x@/

- — Rr®,

N N

stands for the formula:

Rl Loen 3
pt?
~,
CH
CH 0 3

3
11
)
13

13

wherein Rll, R12 and 7 have the same meanings as de-

fined abovey the formula:

wherein 7' has the same meaning as defined above, or

/
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the formula:

whercin % has the same meaning as defined nabove, and
RO stands for a hydrogen atom or low alkylj with
1

proviso that each of Rl, R2, R*, RS, and R6 is not
a hydrogen atom at the same time, when R® is a dime~

. . 11 12
thylamino radical, both of R and R taken together
form a chemical bond and R3 is a methyl radical; and
each of ?1, RZ, Rh and le is not a hydrogen atom at

. a . . . .
the same time, when R° 18 a dimethylamino radical

and R3 is a methyl radical.

DESCRIPTLON OF THE PREFERRLD EHBODLHENTS

The acyl radical represented by Rl in the
foregoing formula can be a carboxylic acyl, n sul-
fonic acyl, a phosphorous acyl or a phosphoric acyle

. 2 5 7

The acyl radical represented by R, R” or R
in the foregoing formula can he a carboxylic acyl or
a sulfonic acyl.

The carpoxylic acyl is an acyl radical derived

from a carboxylic acid, which can be a monocarboxylic

!
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or polycarboxylic acid, and a satrnted or unsatu-
rated cnrboxylic acid.

As the monocarboxylic acid radieal, a sotn-
rated or unsaturated acyl radiecal containing 1 to
20 carbon atoms (such as formyl, acetyl, propionyl
butyryl, isobutyryl, valeryl, isovaleryl, hexmnoyl,
pivaloyl, lauroyl, myristoyl, palmitoyl, stearoyl,
acryloyl, propioloyl, methacryloyl etc.) or an aryl
carboxylic acid radical are preferred. The aryl car-
boxylic acid include bennene carboxylic acid, naph~
thalene carboxylic acid nnd the like.

As the polycarboxylic acyl radical, a dicar-
boxylic acyl radical, which can be a saturated or
unsaturated acyl radical containing 2 to 6 carbon
atoms, which may optionally be esterified, such an
oxalo, carboxyacetyl, 3-carhoxyprropionyl, c¢is-3-
carboxy acryloyl, trans=S-carbovyacryloyl, cis-methyl~—
3-carboxyacryloyl, etc, nre preferred.

The sulfonic acyl is an acyl radical derived
from a sulfonic acid, represented for example by the
general formula RluSO?— wherein th stands for an
alkyl, aryl or aralkyl radical. The alkyl radical
preferably contains for example 1 to 6 carbon atoms,
apd may be linear or branched. Ixamples of the al-
kyl radicals are methyl, ethyl, propyl, inopropyl,

{
butyl, isobutyl, sec-hutyl, tert-butyl, n-pentyl

- 10 =
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and n-hexyl. Examples of the aryl radical include
phenyl and naphthyl. The aryl radical may have a
substituent and examples of said suhstituent include
a lower alkyl radical (such as methyl), a lower al-
koxy radical (snuch as methoxy),; a halogen atonm (such
as. fluorine, chlorine, and bromine), a nitro radical,
a carboxy radical, etce

An example of said aralkyl in 2-phenethyl.

The phosphorous acyl is an acyl radical derived
from phosphorous acid, represented, for example, by

the general formula

H
RlSOP-

wherein Rl5 stands for a hydrogen atom, an alkyl,
aryl or aralkyl radical. The alkyl radical prefere
ably contains for example, 1 to 6 carbon atoms and
can be linear or branched. Exanmples of the alkyl
radicals include methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl and
n-hexyl., Examples of the aryl radical include phe-
nyl, tolyl and naphthyl.

The aralkyl radical can be an aryl alkyl

- 11 -
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radical, wherein the aryl can be the above-men—
tioned aryl, while the alkyl preferably contains 1
to 3 carbon atoms, and there can be mentioned, for
example, methyl, ethyl or propyl.

The phosphoric acyl is an acyl radicnl de-

rived from phosphoric acid, represented, for exnmple,
16

16

by a general formula (R O)ZPO— wherein R™~ has the

same meaning as Rls, The substituent in the acyl
radical which may be substituted, represented by Hl,
R2, RS and R7. can be, for example, a halogen atom,
an alkoxy or alkylthio radical.

Lxamples of the halogen atoms are chlorine,
bromine, fluorine and iodine.

As the alknxy radical, there can be mentioned,
radicals containing 1 to 4 carbon atoms, such as me-
thoxy, ethoxy, propoxy and butoxye

As the alkylthio radical, there can be men-
tioned radicals containing, 1 to i carbon antoms,
such as, methylthio, ethylthio, propylthio, isopro-
pylthio, butylthio, irobntylthio, sec-butylthio and
tert-butylthio. V

The lower carboxylic acyl radicnl represented
by R6 in the foregoing formula can be a monacarboxy-

liec acyl or polycarboxylic acyl radical containing

1 to 6 carbon atoms, such as, formyl, acetyl, pro-

/
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pionyl, butyryl igobutyryl, valeryl, isovaleryl,
hexanoyl, oxalo, carboxyacetyl or 3-carboxypro-
pionyl,

In the foregoing formula, the alkyl radical
in the alkyl radical which may be substituted, re-=
presented by RO, RZ, R5 or R7, preferably contains
1 to 3 carbon atoms, and can be linear or branched.
Examples of the alkyl radicals include methyl, ethyl,
propyl and isopropyle The gnbstituent is preferably
an alkoxy radical containing 1 to 3 carbon atoms or
an alkoxyalkoxy radical containing 2 to 6 carbon
atoms and examples of the alkoxy radicals include
methoxy, ethoxy and propoxy, while examples of the
alkoxyalkoxy radicals include methoxyethoxy, methoxy-
propoxyy methoxybutoxy, methoxypentyloxy, ethoxy-
ethoxy, ethoxypropoxy, ethoxybutoxy and propoxXypro-=
pPOXyo

In the foregoing formula, the alkyl radical
which is represented by R6 and may have an alkylthio
substituent can be methyl. The alkylthio as the

substituent may include a radical represented by

the general formula

wherein Rl7 is a lower alkyl radical. The lower al-

- 13 -



kyl radical preferably contains 1 to 3 carbon atoms,
such as methyl, ethyl or propyle

In the foregoing formula, the alkyl radical
represented by R8 may contain 1 to 6 carbon atoms,
preferably 1 to 3 carbon atoms, and examples thereof
include methyl, ethyl and propyle

In the foregoing formula, the aryl radical
represented by R8 is, for example, phenyl, tolyl or
naphthyl.

In the foregoing formnlas, the alkyl radical
containing 1 to 6 carbon atoms, reprecented by R9
and Rlo, can be linear or branched, and examples
thereof inclwle methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl
and n-hexyl., Among these preferrad is a linear or
branched radical containing 1 to 3 carbon atoms,
such as methyl, ethyl, propyl or isopropyl.

In the foregoing formula, the carbon chain
represented by R9 and Rlo for forming a cyclic al-
kyl together with the carbon atom in the acetal bond
may have 4 to 5 carbon atoms, including tetramethylene,
pentamecthylene, etco

in the foregoing formula, the aryl radical

represented by Rg and Rlo is, for example, phenyl,

tolyl or naphthyle

- 14 -
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In the foregoing formula, the dialkylamino
. 9 10 .
radical represented by R” and R is represented by

8

the general formula —N(Rl )2, wherein R18 ntands for
a lower alkyl radical. The lower alkyl radical may
contain 1 to 3 carbon atoms, such as methyl, ethyl
or propyle

In the foregoing formula, the lower nlkyl
radical representcd by Rh or Rd contains preferably
1 to 6 carbon atoms Aand examples thereof include me-=
thyl, ethyl, propyl, isopropyla butyly isobutyl, sec=
butyl, pentyly isopentyl and hexyle

As to R? in the foregoing formula, the lower
alkyl radical represented by R® or Rf which mny have
substituents contains preferably 1 to 6 carbon atomsy
and examples thereof include methyl, ethyl, propyly
isopropyli butyl, isobutyl, pentyl and hexyl.

In the foregoing fornula, substituted or
unsubstituted cycloalkyl represented by Rb, r® or Rf
may contain 3 to 7 carbon atomS, and examples there—
of include cyclpropyl, cyclobutyl, cyclopentyl, cy~
clohexyl, cycloheptyl, prefernbly those having 4 to
6 carbon atoms, namely cyclobutyl, cyclopentyl and
cyclohexyl.

The lower alkenyl radical which may be substi=-

tuted, represented hy r® or Rf, contains preferably

:
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2 to 6 carbon atoms, and examples thereof include
vinyl, allyl, 2-butenyl, methylallyl, 3.butenyl, 2-
pentenyl, h-pentenyl, and S-hexenyle

fhe lower alkynyl radical which may be substi-
tuted, represented by R® or Rf, contains preferably
to 6 carbon ntoms, and examples thereof include ethy~-
nyl, propargyl, 2-butyn-1-yl, B—butyn-l—yl, s=-butyne
2~yl, 1l-pentyn-3-yl, 3-pentym-1yl, h-pentyn-2-yl, and
j—hexyn-l—yl.

The substituents in the foregoing alkyl, cyselo-
alkyl, alkenyl and alkynyl radicals, each of which
may be substituted, include, for example, hydroxyl,
C3_6—cycloa1ky1, C6_1Onry1, Cl_“nlkoxy, Cl_halkoxy—
C,_ -~alkyl, 03_60yc10n1kyloxy, CG_lOaryloxy, 07_12-

2-3

> 7 1thi 7cloal i -
aralkyloxy, bl—“qlky.thlo, C}~6cvc]011ky1thlo, 06—10
arylthio, C7_lzaralky1thio, amino, monoCl_halkylamino,
dl—Clﬁualkylamlno, 05_6cycloalky1am1no, 06_1Oary1~
amino, C7_12aralkylamino, azido, nitroy halogen,
cyanoy carboXxy Cluualkoxycarbonyl, 06_10aryloxy~
carbonyl, 03_6cycloalkyloxycarbonyl, C7_12aralkyIOXy-
carbonyl (CO in these carbonyl groups may be aceta-
lyzed) C1 5alkanoyl, formyloxy, Cl_unlkylsulfinyl,
06aloarylsulf1ny1, Cl_halkylsulfonyl, L6_1Oarylsu1—
fonyl, Cl_l5alkanoyloxy, sulfo, carbamoyl, carbamoyl

which may be substituted, carbamoyloxy, carbamoyloxy

i
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which may be substituted, formylamino, Cl_halkanoyld
amino, Ceﬁloarylcarbonylamino, Cl_ualkoxycnrbonyl-
amino, C7~12aralkyloxycnrbonylamino. 0X0y CDPOXYy
thioxo, sulfonamido, heterocyclic radieal, hebtevo-
cyclic thio, neterocyclic carbonylamino, heterocyclic
oxy, heterocyclic amino, Cl~ua1koxycnrbnxycarbony1oxy,
Cl_halkylsulfonyloxy, 06_10arylsulfonyloxy, sul fo-
amino, sulfamoylamino, ureidoy, and silyloxy.

The é]kyl having cycloalky} aryl, Cl_ualkyl
and the alkyl having a group containing heterocyclic
radical, which may substitnte to alkyl, alkenyl al-
kynyl or cycloalkyl mentioned above, may have fur-
ther substituents. Examples of such substitnents are
hydroxy, Cl;ualkyl (which may have substituents, and
the substituent in this case is the same as the snbs-
tituents in the alkyl as described above; the radical
containing Cl_halkyl as hereinafter mentioned may
also have the same substituent), Cl_halkoxy, cl~4_
alkylthio, amino, Cluualkylamino, di(Cl_halkylnmino,
C6~10ary1amino, azido, nitro, halogen, oxoy CYyano,
carboxy, Cl_ualkoxycarhonyl, C6_10aryloxycarbony1,
Clﬁsalkanoyl. Clﬁsnlkanoyloxy, sulfo, carbamoyl,
substituted carbamoyl, carbamoyloxXy , Cl_ualkanoyl—

amino, Cl_halkoxycarbonylamino and sulfonamido.

Examples of the substituent in the foregoing
/

-17 -
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aryl and heterocyclic radicals which may substi~
tuted include hydroxys Cl“halkyl. 06_10aryl, 03—6_
cycloalkyl, halogen, CATbOXY, sulfoy Cl_“alkoxy,
Cl_“alkylthio, nitro, Cl_ualkoxycnrbonyl, amino,
monoCl_ualkylamino, di~cl_halkylamino, Cl_ualkanoyl—
amino, 06_1Oaryloxy. C7*12aralkyl, 07_12aralkyloxy,
CG_IOarylamino, C7_lzaralkylamino, cyanoy Cs_lgaryl—
oxycarbonyl, C7_12ara1kyloxycarbonyl, Cl_5alknnoy1,
Cl_salkanoyloxy, carbamoyl, carbsmoyl which may be
substituted, carbamoyloxy s which mny be substituted,
Cl_halkoxycarbonyl— amino and 0XOo.

The alkyl, the radical containing Cl_unlkyl
or the aryl group which is the substituent in the
foregoing aryl and heterocyclic radical which may
be substituted may further have substituents, and
as the substitnents the same substituents as the
alkyl and aryl radicals as described above may be
included.

The number of the aubstituents on the fore-
going respective radicals is preferably 1 to 3o

These substituents will be described in de-
tail belowve.

Examples of Cl_ualkyl radical as the substi-
tuent include methyl, ethyl, propyl, jsopropyly

butyl, isobutyly sec—butyl and tert-butyle

- 18 ~
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hxamples of 03_6cycloalkyl radicals include
cyclopronyl, cyclobutyl, cyclopentyl and cyclo-
hexyla

fxamples of 06-108ry1 radicals include phenyl
and naphthyle

pxamples of Cl_“alkoxy randical include me thoXxy s
ethoxy, pPropoxys jisopropoxy, butoxy and tert-butoxye.

fxamples of CB_chcloalkyloxy radicals include
cyclopropyloxy, cyclopentyloxy and cyclohexyloxye

Examples of 06”10aryloxy radicals include
phenoxy and naphtyloxye.

ipxamples of 07_12aralkylnxy radical include
benzyloXy, ?-phenethyloxy and l-phenethyloxyo

gxamples of Cl_hnlkylthio rndicals include
methylthio, ethvlthio, propylthio and butylthioe

Exomples of 05_6cyc10alkylthio radicals in-
clude cyclopropylthio, cyclopentylthio and cyclo~
hexylthio.

Examples of C6_loary1thio radical include
phenylthio and naphtglthio.

nxamples of C7_12ara1kylthio radicals in-
clude benzylthioy 2—phenethylthio and 1—phenethylthio°

ixamples of monocl_“nlkylamino radicals in-
clude methylamino, ethylamino, propylanino, iso-

propylamino, butylamigo, jsobutylamino and tert-

- 19 -
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butylaminoe

Examples of diCl_ualkylamino radicals in-
clude dimethylamino, diethylamino, AipropyYamninn,
dibutylamino, N—methyl-n—ethylamino, H-nme thyl-n-
propylamino and N—methyl-—N—-butylaminoo

pxamples of 03_6cy010n1ky1amino radicals in-
clude cycloprnpylamino, cyelobutylamino, cyclopentyl-
amino and cyclohexylamino°

ixamples of 06_10nry1nmino radicals include
anilino and the like.

Examnles of 07_12nrn1ky1nmino radicals inclnde
benzylamino, Z-phenethylamino and 1-phen9thy1aminn.

mxamples of halogen atoms inelnde fluorine,
chlorine, bromine and iodine.

fixampler of Cl—h alkoxycarbonyl radicals in-
clude ma thoxycarbonyl, ethoxycarbonyl, propoxycenr=
bonyl, iSOpropoxycarbonyl, butox?cnrbony\, tert-
butoxycarbonyl and isobutoxycarbonyle

Example of Ce_loaryloxycnrbonyl radicnls
include phenoxycarbonyl and the likeo
| Examples of 03_6cycloalkyloxycnrbonyl radi-
cals include cyclopropyloxycarbonyl, cyclobntylo<y=
carbonyl, cyclnpentylnxycarhnuyl ~nd cychohexyloxy=—
carbonyl.

Examples of C7_i2ara1kyloxycnrhony1 radicals

- 20 =
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include benzyloxycarbonyl, l-phenetyloxycarbonyl end 2-
phenetyloxycarbonyl.

Examples of C, .alkanoyl radicals include formyl,

1-5
acetyl, propionyl, butyryl and pivaloyl.

Exemples of C, .alksnoyloxy radicals include for-

1-5
myloxy, acetoxy, butyryloxy, plvaloyloxy, pentanoyloxy,
hexenoyloxy, heptanoyloxy, octanoyloxy, nonanoyloxy, de-
canoyloxy, undecanoyloxy, dodecanoyloxy, tridecanoyloxy,
tetradecanoyloxy smd pentadecanoyloxy.

Exemples of substituted carbemoyl radicals include
N-methylcarbamoyl, N, N-dimethylcarbamoyl, N-ethylcarba-
moyl, N,N-diethylcarbamoyl, N-phenylearbamoyl, pyrrolidino-
carbonyl, plperidinocarbonyl, piperazinocarbonyl, morpho-
linocarborq;l and N-benzylcarbemoyl.

Exezmples of substituted carbamoyloxy radicals in-
clude N-methylcarbemoyloxy, N, N-dimethylcarbamoyloxy, N-
ethylcarbamoyloxy, N-yenzylcarbanoyloxy, N, N~dibenzylcarba-
moyloxy, N-benzylcarbemoyloxy, NyN-dibenzylcarbamoyloxy and
N-phenylecarbamoyloxys

Examples of Cl _4a]kanoylemino radicals include for=-
mylamino, acetemido, propionemido and butyrylamino.

Example of C,_,,arylcarbonylemino radicals include
benzemido and the like,

Exemples of cl-alkoxycarbom,'lmino radicals include

methoxycarbony lamino, etho:/cycarborwlmino, butoxycarbonyl-

- 21~
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amino and tert-butoxycarbonylamino,

Exemples of 07_12 sralkyloxycarbonylamino radical
include benzyloxycarbonylamino, 4-methoxybenzyloxycar- -
bonylamino, 4-nitrobenzyloxycarbonylaminc and 4-chloro-
benzyloxycarbonylemino,

Exemples of sulfonamido radicals include methane-
sulfonylamino, ethanesulfonylemino, butanesulfonylamino,
benzenesulfonylemino, toluenesulfonylamino, napthalene-
sulforylemino, trifluoromethanesulfonylemino, 2-~chloro-
ethanesulfonylamino end 2,2,2-trifluoromethanesulfonylamino.

Heterocyclic radicals include cyclic groups contain-
ing 1 to 5 nitrogen atoms, oxygen atoms, sulfur atoms and
examples thereof are pyrrolidinyl, pyrrolyl, pyrazolyl,
imidazolyl, furyl, thienyl, oxazolyl, isooxazolyl, iso-
thiezolyl, thiazolyl, piperidinyl, pyridyl, pyridazinyl,
pyrazinyl, piperadinyl, pyrimidinyl, pyranyl, tetrahydro-
pyranyl, tetrahydrofuryl, indolyl, quinolyl, 1,3,4soxadie-
z0lyl, thieno/?,3-d/pyridyl} 1,2,3~thiadiazolyl, 1,3,4-
thiadiszolyl, 1,2,3=-triazolyl, 1,2,4-triazolyl, 1,3,4-
triazolyl, tetrazolyl, 1,3-dioxoranyl, tetrazolo[i,'i-ﬂ-
pyridazinyl, benzothiazolyl, benzooxazolyl, benzoimidazoryl,
benzothienyl end morpholinyls »

As a heterocyclic thio, heterocyclic oxy, hetero-
cyclic amino and heterocyclic carbonylamino radieals, there

can be mentioned radicals having the aliove heterocyclie

- DD -
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radicals bonded to sulfur atom, oxygen atom, nitrogen
atom or cerbonylamino radical, respectively.

Examples of C:l _4alkyleu1fonyloxy radicals in-
clude methanesulfonoyloxy, ethanesulfonyloxy and butane-
sulfonyloxy.

Examples of C barylsulfonyloxy radicals include

6-1
benzenesulfonyloxy and toluenesulfonyloxy.

Examples of silyloxy radicals include trimethyl-
s8ilyloxy, t-butyldimethylsilyloxy and t-butyldiphenyl-
silyloxy.

Examples of cl _4alkylsu1pnm1 radicals include
methylsulfinyl, ethylsulfinyl, propylsulfinyl emd butyl-
sulfinyl.

Examples of C oarylsulfinyl radicals include

6-1
phenylsulfinyl and naphtylsulfinyls

Examples of C1 _4a]J<ylsulfony1 radicals include
methanesulfonyl, ethanesulfonyl end butanesulfonyl.,

Examples of cs_loarylsulforwl radicals include
benzenesulfonyl and toluenesulfonyl,

Examples of C1 _4alkoxycarborvloxy radicale inclu;le
methaxycarbonyloxy, ethoxycarbonyloxy and tert-butoxy-
carbonyloxy.

Purther specific examples of the foregoing res-
pective radicals include chloromethyl, bromomethyl, iodo-

methyl, trifluoromethyl, chloroethyl, bromoethyl, iodo=-
7
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chloropropyl, hydroxymethyl, hydroxyethyl, hydroxypro~

pyl, 2~hydroxy—2~pheny1ethy1, cyclopropylmethyl, cyclo~-
butylmethyl, cyclopentylmethyl, cyclohexylmethyl, 2=
cyclohexylethyl, 5~chlorocyclobuty1methyl, benzyl, N~
chlorobenzyl, 4-nitrobenzyl, h-methoxybonzyl, 2,k-di-
methoxybenzyl, },h-dimethoxybenzyl, 4-methylbenzyl, 2-
ethoxyethyl, 2—(2,2,2—trifluoroethoxy)ethyl, methoxymethyl,
2,2—dimethoxyethy1, Z,Z-diethoxyethyl, cyclopropylmethoxy-

methyl, cyclobutylmethoxymethyl, 2—cyclopropylmethoxyethyl,

2—cyclobutyimethoxyethy1, 2-benzyloxyethyl, %~benzyloxy=

propyl, 2-phanoxyethyl, 2-(2-phenethoxy)ethyl, Z-phenyl-
propyl, methylthiomethyl, 2-methylthioethyl, 2-phenyl=
thioethyl, 2-benzylthioethyl, 2-butylthioethyl, cyclohexyl-
thiomethyl, 2-(l-pyridylthio)ethyl, aminomethyl, amino-
éthyl. 2-methylaminoethyl, 2-tert-butylaminoethyl, 2-dime=
thylaminocethyl, B-dimethylaminopropyl, 2-cyclohexylamino~
ethyl, 2-henzylaminoethyl, 2-azidoethyl, nitromethyl, 2~
nitroethyl, cyanomethyl, 2-cyanoethyl, li-cyanobutyl, car-
boxymethyl, 2-carboxyethyl, ethoxycnrbonylmethyl, phenoxy-
carbonylmethyl, cyclopentyloxycarbonylmethyl, acetylmethyl,
benzoyimethyl, 4-chlorobenzoylmethyl, 3-(l4-bromobenzoyl)-
propyly, 3—methoxybenzoylmethy1, 2-formyloxyethyl, 2-methyl-
sulfinylethyl, Z-phenylsulfinylethyl, 2—methylsulf0ny1ethy1,

E—phenylsulfonylpropyl, 2-acetoxyethyl, heacetoxybutyl,
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pivaloyloxymethyl, 3-sulfopropyl, carbamoylmethyl, 3-
carbamoylpropyl, pyrrolidinocarbonylmethyl, 2-(Neethyl-
benzylemino Jethyl, 2~(2-oxopyrrolidino)ethyl, 2-formyl-
aminoethyl, 3-formylaminopropyl, 3-trifluorocscetamido-
propyl, 2~benzamidoethyl, 3-tert-butoxycarbonylaminopro-
pyl, benzyloxycerbonylaminopropyl, 2,3-epoxypropyl, 2-
thioacetamidoethyl, 3-sulfosminopropyl, ?.~(1,3-dioxoran-
2-y1)ethyl, 2-, 3-, A-pyridylmethyl, 2-(4-pyridyl)ethyl,
3~ (4-pyridyl )propyl, furfulyl, 3-(2-furyl)allyl, 3-(2-
furyl)propyl, 2-(2-pyranyloxy)ethyl, 2-(3-indolyl)ethyl,
3-(1~indolyl)-propyl, 3-(2-benzimidazolyl)propyl, 2-mor=-
pholinoethyl, (3-isoxazolyl)methyl, 2-(2-pyridylthio)-
ethyl, 2-(2-—benzthiazoly1)ethyl, 2-(2—pyr:1midiny1thio)-
ethyl, 2-(2~aminoethylthio)ethyl, 2-isonicotinoylemino-
ethyl, 2~thenoylaminoethyl, 2-furoylaminoethyl, 2-(tert=
butoxycarbonyloxy Jethyl, 3-(tert-butoxycarbonyloxy)propyl,
Qqnetfwlsulfonyloxyeth;yl, 2-(p-toluenesulfonyloxy Jethyl,
2-tert~butytdimethylsilyloxy Jethyl, sulfosminomethyl, 2-
(sulfoaminoethyl, ureidomethyl, 2-ureidoethyl, sulfemoyl-
aminamethyl, 2-sulfemoylsminoethyl and (2-methoxyethoxy)-
methyl,

Examples of more preferable substituents in the
lower alkyl, cycloalkyl, lower alkemyl end lower alkymyl

radicals which may be substituted include halogen atoms

(such as chlorine, bromine, iodine snd fluorine), lower
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alkoxy groups having 1 to 4 carbon atoms (such as me-
thoxy, ethoxy, propoxy, isopropoxy, and butoxy), lower
alkylthio radicals having 1 to L carbon atoms (such as
methylthio, ethylthio, propylthio, and butylthio), aryl
radicals (such as phenyl, tolyl, naphthyl, etc.)y hy~-
droxy radical, alkoxycarbonyloxy radicals (such as tert-
butoxycarbonyloxy), aralkyloxycarbonyloxy radicals (such
as benzyloxycarbonyloxy), amino, substituted amino radi-
cals (such as dimethylamino, and diethylamino)}, hetero-
cyclic radicals (cyclic amino) (ruch as morpholino, pi-
peridino, pyrrolidino, and 2—oxypyrrolidinn), acyloxy
radicals 1 to 3 carbon atoms (such as formyloxy acetoxy
and triflucroacetoxy), acylamino radicals having 1 to

3 carbon atoms (such as acetamido, and trifluoroacet-
amido), carboxy, lower (Cl_h)alkoxycarbonyl radicals
(such as me thoxycarbonyl, ethoxycarbonyl, and butoxy~
carbonyl), carbamoyl, substituted carbamoyl radicals
(such as dimethylcarbamoyl and diethylcnrbamoyl), sulfo
and others.

In the foregoing formuln, as the carbon chain
represented by Rb and r® or Rd and R® for forming 2
nitrogen containing cyclic alkylamino together with the
nitrogen atom on the %Zt_position, those have % to 6
carbon atoms such as trimethylene, tetramethylene, pen=
tamethylens, and hexamethylene are includede

In the foreghing formula, examples of the anions
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represented by X~ include halogen ions (such as iodide
ion, bromo ion and chloro jon), sulfate ion, phosphate
ion, nitrate ion, methanesulfate ion, p-~tolylsulfate

ion, benzenesulfate ion, hydroxyl ion and organic car-
boxylate ion (such as oxalate ion, maleate ion, fumarate
io.n, succinate ion, citrate jon, lactate ion, trifluoro-
acetate ion, lactobionate ion, acetate ion, propinate ion
and ethylsuééinate ion),

In the compound (1) of the present invention, it is
preferable that RO is a hydrogen atomj ’ is a hydrogen
atom or an alkyl carboxylic acyl radical having 1 to 5
carbon atoms; R2 is a hydrogen atom, sn alkyl carboxylic
acyl radical having 1 to 5 carbon atoms, =n alkyl sulfonie
acyl radical having 1 to 5 carbon atoms; or an alkylthio-

methyl radical having 1 to 5 carbon atoms; R3 is a methyl

radical; R4 is a hydrogen atom; Z is the formula

OR? OR

wherein each of Rs end R6 is a hydrogen atom, an alkyl
carboxylic acyl radical havilng 1 to 5 carbon atoms or an
alkyl sulfonic acyl radicel having 1 to 5 carbon atoms,

or R5 and RG from
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CH
N /3
\_ N ~ _ ~ _ o
=0, /=8, $=0 B—Fh  or AN

4 /
cH,

as Y3 each of R‘1 and R® 19 an alkyl radical having 1 to
3 carbon atoms, or R‘1 and R® form a cyclic alkyl radicals
¥ is en unsubstituted or substituted alkyl radical hev-
ing 1 to 5 carbon atoms, an alkenyl or alkynyl radical

2 to 6 carbon atoms.

It is further preferable that st least one of R’

and R6 is an alkyl carboxylic acyl or alkylthiomethyl

radical, each of which hes 1 to 5 carbon atoms, or Y is

CH,
\ \ N\ N /73
) =s, s==0, B--Ph  or C ’

g 4 /N CH3

when Rd and R® are alkyl radicaels having 1 to 3 carbon
atons and form a tertiary smino radical as R%, and each
of Rl and R2 is an hydrogen atom or an alkyl carboxylic
acyl having 1 to 5 carbon atoms, Furthermore, at least
one of R5 and R6 is preferably an alkyl carboxylic acyl
radical having 1 to 5 carbon atoms, an alkylthiomethyl
radical having 1 to 5 carbon atoms or an alkyl sulfon:'i“c
acyl radical having 1 to 5 carbon atoms, or Y is prefer-~
ably
CH

/=5, \S=O, \B—-ph oxr \C/' ’

Ve 7 PN cr

/ 5
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when Rl is a carboxylic acyl radicnl having L to 5
carbon atoms and R2 is a hydrogen atom.

when R is a quaternary ammonium salt, it is
preferable that both R5 and R6 are hydropgen, or at
least one of RS and R6 is an alkyl acyl radical have
ing 1 to 5 carbon atoms or an alkyl sulfonic acyl
radicale.

In the compound (1) of the present invention,
R® is preferable to be a quaternary ammonium salta
particularly, it is preferably that RY and r® form
together with adjacent nitrogen Atom a cyclic alkyl-
amino radical of 5 to 7 members such as pyrrolidine,
piperidine, hexamethyleneimine and the like, or both

5 carbon

Rd and R® areuvalkyl radicals having 1 to
atoms and Rf ia an alkyl vadical having 1 to 5 car-
bon atoms, an alkenyl or alkynyl radical having 2 to
& carbon atoms. When they nave a substituent, it is
particularly preferable to be hydroxy, carboxy, Cl—h
alkoxycarbonyl, halogen, cyanody C}_s—cycloalkyl and

so on. As X of the quaternary ammonium salt, there
are preferably mentioned chlorine, bromine and iodineo.

The compound (1) of the present invention can

be prepared according to the following method.

A compound which may be protected, represented

by the following formula, is reacted with an acylat=
ing, alkylating, boronating, carbonating,vsulfinylating
or ketalizing agent, followed by the removal of pro-
tection, if necessary, whereby the compound /1.7 con

be prepared:

- 29 -
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\ Al
Gty
or’
cH
3
o/‘\ On
CH 5

wherein R3 and R® have the ssme meanings as defined above,

Al represents the formula:

(wherein 2" represent the formla

D

OH OH
or the formula

?ll—lgé- on,

H

- 30 -



have the same meanings as defined above) or the formula:

A compound represented by the following formula

or its sAlt

0113

1

wherein R™, Rz, R3, B* ana R® have the same meanings,

741" represents the formula

)].L_.Lzé o,
oR> RS
/

- 3] -
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(wherein R® and R® have the same meanings as defined

above), the formula

(vherein R’ has the same meaning as defined above) or

o

e

the formula

(wherein Y has the same meaning as defined above), is
treated under a cyclic condition, whereby a compound or

ite salt, represented by the following formula, can be

prepareds

CH
3

CH
3

- 32 -
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2 13, pt

wherein Rl, R y R? and ®"'have the same mean-

ings as defined above,
The compound /L / cen be prepared by subjecting
a compound represented by the following formula to N-

alkylation, N~alkenylation or N-alkynylation reactioN;

57

wherein A, Rl, Rg, R3 and R4 have the same meanings as
defined above, RE represents -NH-RU (wherein R®) has the

pame meaning as defined above) or the formila

-N

- 33 -
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(wherein R} and R® have the same meanings as defined
above ).

The compound 5,__7 can be prepered by subjecting
the compound [?—j to a already known reaction, namely by
reacting with an ecylating, alkylating, boronating, car-
bonating, sulfinylating or ketalyzing agent, followed by
the removal of protection, if necessary.

The acylating agent employable in the acylation is
a reactive derivative of a carboxylic acid capable of in-
troducing a carboxylic acid radical, such as an gcid halide,
an acid anhydride, an emide compound, an active ester or
an active thiocester, BExamples of such reactive deriva-
tives are as follows:

(1) Acid halide

Examples of such acid halides are acid chloride
and acid bromide.

(2) Acid anhydride

Examples of such acid anhydrides include mixed an-
hydrides of monoalkyl carbonic acid, mixed anhydrides of
aliphatic carboxylic aclids such as acetic acid, pivalie
acid, valeric acid, isovaleric acid, trichloroacetic acid
etec,, mixed anhydrides of aromatic carboxylic acids such
a8 benzoic acid, and symmetric acid anhydrides.

(3) Anlde compound

An examples of such amide compounds, there can be
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used compounds wherein an acyl radical is bonded to e
nitrogen atom in e ring, such as a pyrazole, imidazole,
4-gubstituted imidazole, dimethylpyrazole or benzotri-
azoles

(4) Active ester

Fxeamples of such active esters include methyl
ester, ethyl ester, methoxymethyl ester, propargyl ester,

4-nitrophenyl ester, 2,4-dinitrophenyl ester, trichloro-

phenyl ester, pentachlorophenyl ester, mesylphenyl ester,

]

and esters with l-hydroxy-lH-2-pyridone, N-hydroxysuccinie_
mide. or N-hydroxyphthalimide.

(5) Active thioester

Examples of such active thioesters include thio-
esters with heterocyclic thiols such as 2-pyridylthio or
2-benzothiazolylthiod.

The above-mentioned reactive derivatives sre suit-
ably selected according to the kind of the carboxylie
acid.

In case a reactive derivative of a polycarboxylic
gcid 18 employed as the acylating agent, carboxyl radi-
cals, except one, are preferably protected in the form of
esters,

The acylating egent can also be a reactive deri-
vative of a sulfonic acid capable of introducing a sul-

foric acyl radical, for example an acid halide such es
/
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methanesulfonyl chloride, benzylsulfonyl chloride or
or paratoluene sulfonyl chloride, or a symmetric acid
anhydride such as methane sulfonic anhydride or para-
toluene sulfoniec anhydride.

In the alkylation, the alkylating employable
for the alkylation at the 4"~ or ll-position can for
example be a corresponding alkyl halide (for exnample
chloride, bromide or iodide), and that employable for
the alkylation at the 12~ position can for example be
dimethyl sulfoxide.

Example of the boronating apgents employable in
the boronation reaction are alkylboric acids (such as
ethyl-boric acid) and arylboric acids (such as phenyl-
boric acid).

Examples of the carbonating agents employable
in the carbonation reaction are ethylene carbonate,
carbonyl diimidazole and thiocarbonyl diimidazole,

Examples of the sulfinylating agents employable
in the sulfinylation reaction is ethylene sulfite.

Examples of the ketalyzing agents employable in
the ketalyzation reaction are 2-methoxypropane, 2,2-

dimethoxypropane, l,l-dimethoxycyclohexane, NyN~dime=~
thylformamide dimethylacetal, and N,N—dimethylaceta¥
mide dimethylacetal.

In case of amploying a reactive derivative of a
carboxylic acid as the acylating agent in the acylation re-

action, the amount of said acylating agent varies according

- 36 -



10

15

20

25

to the mumber of acyl radicals to be introduced.

Te solvent to be employed in the acylatiom is
not limited as along as it does not react with the acylat=-
ing sgent, but is preferably dichloromethane, ether, py-
ridine, chloroform or the 1like., Examples of bases are
tertiary amines such as triethylemine, diisopropylethyl~
anine and tribenzylemine, and inorgenic salis such es
potassium carbonate, The reaction temperature is about
0°c. to 80°C.,, end the reaction time is about 10 mimtes
to 2 weeks.

In case of employing a reactive defivative of a sul-
fonic acld as the acylating agent in the acylation reaction,
the amount of the acylating agent varies according to the
mmber of acyl radicals to be introduced,

Examples of the solvents to be employed in the acyla—
tion ere pyridine, chlorefory, ether amd dichlorometheme,
Exemples of the bases are tertiary emines such as pyridine,
tribenzylemine and diisopropylethylamine. The reaction tem-
perature is about 0°C. to 50°C., end the reaction time is
about 10 minutes to 2 days.

The emount of alkylating sgent in the alkylation
reaction varies according to the mumber of alkyl radicals
to be introduced.

Examples of the solvents to be employed in the sl-

kylation reaction are chloroform, dimethyl sulfoxide, di-

f
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methyl formsmide, ether and ethanol. The reaction tem-
perature is about 0°Ce to 80°C,, and the reaction time
18 gbout 15 mimtes to 1 week., FExamples of the base

to be employed in the alkylation at the 4" - or 11~
position are tertiery amines such as diisopropylethyl-
amine or pyridire, sodium hydride snd potassium hydride.

In the boronation reaction, the boronating agent
is preferably employed in an equivalent amount or in ex-
cess (2~ 3 times in molar ratio), Examples of the sol~
vents to be employed in the boronation reaction sre ben-
zene, toluene and ether. The reaction temperature 1s
about 80°C. to 130°C., end the reaction time is about 1
hour to % hours.

In the carbonation reaction, the carbonating agent
is preferably employed in a 210 times excess emount, in
moler ratio, according to the kind thereof: Examples of
the solvent to be employed in the carbongtion reaction
are benzene and toluene, The reaction temperature is
about 25°C. to 130°C,, end the resction time is about 30
mimites to 1 dayse.

In cage of employing ethylene carbonate as the car-
bonating sgent in the carbonabion reaction, the base to be
employed can be an inorganic salt such-as potassium car-
bondte,

In the sulfinylation reaction, the sulfinylating
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agent is preferably employed in a small excess (2-3
times in moler ratio). Examples of the solvents to be
employed in the sulfinylation are methanol and ethanol,
The reaction temperature is about 20°C, to 3000;, emd
the reaction time is about 2 days to 3 days. The base
to be employed in said sulfinylation can be an inorganic
salt such as potassium carbonate.

The ketalization reaction should preferably be car-
ried out sccording to the ketal exchange reaction by us-

ing the compound of the corresponding formule

Rg\ /OR RO
/C or OR
10 \on >—

(wherein R9 and Rlo

have the same meanings as defined
above, R represents a lower alkyl radical such as methyl,
ethyl) as the ketalyzing agent, As the reaction solvent
there can be employed halogenated hydrocarbons such ag
chloroform, ethers such as tetrahydrofuran, snd emides
such as dimethylformamide, and it is also possible to use
the ketalyzing sgent itself os the solvent. Although the
ketalating agent may be used usudlly in slight excess
(about 2 times mols) to a great excess (about 100 times
mols ), but the amount is preferably 2 to 4 times excess in

the case of the latter ketalyzing agent. As the catalyst
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a étrong acid salt of pyridine (such as pyridinium chlo-
ride), etc.y is preferably used, Particularly in the case
of the present compound, the combination of the latter
Ketalyzing ogent and pyridinium chloride is preferred.
The reaction may be conducted preferably at a temperature
of OOC. to the boiling point of the solvent, more prefer-
ably at around room temperature (about 15°C. to 25° ¢.).
The reaction time may be fram several hours to 72 hours,
usually about 12 to 24 hours,

In the above-mentioned reactions of the compound
[?-__7 which may be protected, the order of reactivity of
hydroxyl radicals on the 2", 4"-, 11- and 12- positions
1s 2135 4" 1 11)) 120

In the following there are explained the cases of
introducing a carboxylic acyl radicsls In case of acyla-
tion et the 2'-position only, a chloroform solution of the
compound /2_/ is sgitated with an acylating agent in =
small excess (about 2 times in molar ratio) and a base in
a small eicess (about 3 times in molar ratio), The re~
action is completed in a short time at room temperapure,
and the desired compound is obtained by purification by
silica gel chromatography.

In case of acylation at the 4"~ position only, a com-

pound subjected to the acetylation at the 2'-position as

‘ explained above is agitated with an acylating sgent and

/
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a base in large excess for 15 mimtes to overnight at
room temperature, then treated in the usual mammer and
purified by silica gel chromatography to obtain a 2'-0-
acetyl-4'~-0-acylated compound. ' The desired compound

is obtained by allowing a methanolic solution of the
above~mentioned compound to stand for 1 to 2 days at
room temperature, and distilling off methanol under a
reduced pressure, followed by purification by silica gel
chromatography.

In case of acylation at the 11~ position only, a
2'-0-acetyl-4"-formylated compound obtained in the above-
explained manner is agitated with large excesses of an
acylating agent and a base for several hours to several
days at room temperature to about 70°C, to obtain a 2'~

O-acetyl~4"-formyl-ll-acylated compound, which is then

heated under reflux for about 3 hours to 3 days in methanol

to obtain the desired compound.

In case of acylation at the 12-position only, a
210~acetylated compaunﬁ obtained in the sbove-explained
manner 18 agitated overnight with trimethylchlorosilame
and tribenzylamine and treated in the usual manner to ob-
tain a 2'-O-acetyl-1ll, 4"-d31-0O-silylated compound, A di-
chloroethane solution of the compound is sgitated with
large excesses of en acylating agent amd a base for two

deys at 75 =~ 80° ¢, to obtain a 2'-0=-gcetyl-11, 4"-di-O-

‘

- 47 -



10

15

20

25

511y1-12~0-acylated compound, which is treated in the
usuel marmer end subjected to methanolysis to obtain the
desired compound,

In the following, there will explained the case of
introducing an alkyl radical, In case of alkylation at
the 4"-position only, a compound of vhich the 2'~position
is acetylated in the above-explained manner is dissolved
in dichloromethane, added with an alkylating agent and a
base under cooling with ice, and is let to gstand for 30
mimites at room temperature to obtain a 2'-0O-acetyl-4"-0-
alkylated compound. This compound is dissolved in metha-
nol, then is let to stand for one dey et room temperature,
and the reaction solution is concentrated under a reduced
pressure and is purified by silica gel chromatography to
obtain the desired compound.

In case of alkylation at the 1l-position only, the
compound [2:_7 is reacted with excessive amounts of benzyl-
oxycerbonyl chloride and sodium hydrogen carbonate, and
the 3'~dimethylemino radical are protected by, in the lat-
ter case, by methyl radical of it by the acyl. It is then
dissolved in dimethylformemide and reacted with an alkylat=-
ing sgent and a base under cooking with ices The product
is then dissolved in water and ethamol, then subjected to
hydrogenolysis in the presence of a palladium—carbon cata-

lyst, and hydrogensated in the presence of formaldehyde to

1]
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obtain the desired compound.

In case of alkylation at the 12-position only, a
compound, of which the 2'-, 4"~ and ll-position are
acetylated in the above-explained manner, is dissolved
in dimethyl sulfoxide and is let to stand, with a large
excess of acetic anhydride, for 96 hours to 1 week at
room temperature, The reaction solution is then concen-
trated under a reduced pressure, and purified by silica
gel chromatography, and the obtained compound is dissolved
in methanol and heated with 1ithium hydroxide at 50° ¢,
for 4 hours to obtain the desired compound.

Preferred examples of the protecting radicals are
acetyl for the 2'-position, formyl and silyl for the 4'-
position, and acetyl and silyl for the 11l-position,

A compound z?i;711aVing a protective radicals can be
prepsred in processes similar to that explained ahove,

If thus prepared compound Zi;7 has a protective
radicals, they may be removed if necessary, The removal
of the protective radical can be suitably achieved in the
usual monner, for exsmple, by a method using a base (al-
kaline hydrolysis), a method using hydrazine or a re-
duction method, according to the Ikind of the protective
radicals, In the method using a base, there can be em-
ployed, depending on the kind of the protective radicals

and other conditions, for example, a hydroxide of sn plka-
/
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line metal such as sodium, potassium or lithium or an
alkali earth metal such as calcium or magnesium, an in-
organic base ~such mas a carbonate, a metal alkoxide, an
organic amine, an organic base such as quaternary sm-
monium salt, or a basic ion exchange resin., If the me-
thod using a base is conducted in the presence of a sol-
vent, said solvent is usually a hydrophilic organic sol-
vent, water or a mixture thereof,

The reduction method is conducted, for exsmple, in
the presence of a reducing metal catalyst, depending on
the kind of protective radicals and other conditions, and
the examples of such catalyst employable in catalytic re-
duction include platimm catalysts such as platimm sponge;
platimm asbestos, platirmum black, platinum oxide and col-
loidal platimm: palladium catalysts such as palladium
sponge, palladjum black, palladium oxide, palledium on
barium sulfate, palladium on barium carbonate, palladium
on activated carbon, colloidal palladium and palladium on
silica gel; reduced nickel, nickel oxide, Raney nickel and
Urushibara nickels The reduction method is usually con-
ducted in a solvent, which is usually composed of e al-
cohol such as methanol, ethanol, propyl aleohol or iso-
propyl alcohol, or ethyl acetate,

The method using a base or the reeuction method

is usually conducted under cooling or under heating,

/
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In the reaction in which the compound [3;7 is
treated under acidic conditions to prepare the compound
22:7, there can be employed, for acidification, en or-
ganlc acid such as acetic acid, pyridinium chloride or
pyridinium paratoluene sulfonate,

The reaction temperature is about 0°C. to 30°C., the
reaction time is about 30 mimites to 1 hour, and the range
of pH in reaction is 1 to 6, The solvent employsble in
the reaction is, for example, acetic acid, chldraform, di-
chloromethane or ether, and the reaction is preferably
conducted under agitation,

By subjecting a compound 1517 which corresponds +o
the compound /5_/ in which R° is a formula ~NH-RP (wherein
Rb is the same meaning as defined above) to N-alkylation,
N-alkenylation or N-alkynylation, a compound /1!/ which

corresponds to the compound /1_/ in which R® is the formula

rP

-N

N

Rc

{vherein Rh end R® have the same meanings as defined above )
can be prepared,
The reaction is carried out by reacting a corres-

ponding ketone or aldehyde to the compound 1517'under the

reduction conditions. As the reduction conditions, cata-

/
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lytic reduction can be used /see R, K. Clark Jr. and

M. Flyfelder, ANTIBIOTICS AND CHRMOTHERAPY, 7, 483

(1957_)7 o The catalyst usable therefor may be those as
described in the previous item of reductive deprotection,
particularly preferable being palladium black, palladium,
carbon, and Raney nickel., The reaction can be preferably
carried out in aleohols (such ps methanol and ethanol),
ethers (such as tetrahydrofuran and dimethoxyethane) and
aqueous mixtures thereof, 1in the presence of hydrogen gns,
under ice cooling to about 800, preferably around room tem-
perature,

As the reduction condition, reduction by use of a
metal hydride may also be used, As the metal hydride so-
dium borohydride, sodium cysnoborohydride are preferred,

The reaction is carried out preferably in a solvent
such as aleohols (e.g, methanol and ethanol), ethers (e.g.
tetrahydrofuran and dimethoxyethane), nitriles (e.g. aceto-
nitrile) and aqueous mixtures thereof, more preferably vhile
meintaining the pH of the reaction mixture at neutral to
weakly acidic (pH about 3 to 6), and it is preferable for
control of the pH, to add a buffer solution or mineral acid
(such as hydrochloric acid ), an orgamic acid (such as acetic
acid) or an aqueous solution thereof,

The emount of the metal hydride used is varied, de-

pending on the carbonyl compound used, but it is a slight
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excess over to about 100 times the theoretical mmount,
preferably a slight excess to about 10 times thercof,
and it is added suitably with the propgress of the re-
action,

The reaction is carried out at abott -20°C. to
80°C,, preferably at about 0°C. to 30° c,

The compound Zﬁl7 cm also be synthesized by allow-
ing the compound 2557 to react with, for exsmple, corres-
ponding alkyl, alkenyl or alkynyl halide, m ester, tri-
oxonium salt, etc., in the presence of a bLase.

Examples of the bases include sodium hydroxide,
potassium hydroxide, sodium hydrogen carbonate, potassium
carbonate, butyl lithium phenyl lithium and sodium hy-
dride,

Examples of the halogen atoms in the halide in-
clude chlorine, bromine and iodine, particularly prefer-
ably iodine,

Examples of the esters include a sulfate ester and
the like,

Typical exmmples of the trioxonium salts include
trimethyloxonium fluoroborate, triethyloxonium fluoroborate,
etd.

The reaction reagents are each about 1 to 100 mol
equivalent, preferably about 2 to 25 mol equivalent per 1

mol of the starting compound,

{
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Examples of the solvents to be used in the re-
action include preferably halogenated hydrocarbons (such
as chloroform and dichloromethane), ethers (such as ethyl
ether and tetrahydrofuran), esters (such ns ethyl acetate ),
alcohols (such as methanol end ethanol), ete,

The reaction is carried out under ice cooling
(about 0° C.) To the hoiling point of the solvent (to
about 100° ¢, ), preferably at room tempernture (about 15°
to 25° ¢,) about 80°C,

The reaction time is about 2 to 48 hours.

By subjecting the above compound /1'/ to N-alkyla-
tion, N-alkenylation or N-alkynmylation reaction (quarter-
nary ammoniating reamction), a campound /1'/ which cor-

responds to a compound [;I—j in vwhich R® 1s the formila

£

(wherein Rd, R® R" and X- have the seme meaning as defined

above) can be prepared,

Exemples of the reagents to be used in the reaction
inelude corresponding alkyl, alkenyl or alkynyl halides,
esters, trioxonium salts, etc.

Exemples of the halogen atoms in the halides in-~

clude chlorine, bromine and iodine, particularly prefer-
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ably iodine.

Examples of the esters include a sulfate ester
and the likes.

Typical examples of the trioxondum salts include
trimethyloxonium fluoroborate, triethyloxonium fluoro-
borate, etco

The reaction reagent is used in an amount of about
1 to 100 mol equivalent, preferably about 2 to 25 mol
equivalent per one mol of the sterting compound.

The solvent to be used in the reaction ineclude,
for example, halogenated hydrocarbons (such es chloro-
form and dichloromethene), ethers (such as ethyl ether
and tetrahydrofuran), esters (such as ethyl acetate), al-
cohols (such as methenol end ethanol), etc.

The reaction is carried out under ice cooling (about
0° ¢.) to the boiling point of the solvent (about 100° C.),
preferably at roam temperature (about 15° to 25° C.) to
about 80° C,

The reaction time is about 2 to 48 hours,

The quaternization can be conducted before or after
the foregoing acylation reection and the like, preferably
thereafter,

From the reaction mixture, after carrying out op~
tionally washing with aqueous sodium carbonate, or asueous

sodium chloride, drying/or concentration, the product can
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be isolated by filtration of the precipitate formed by
addition of an ether to obtain the desired products as
a salt of the anion from the reagent used in quaterni-~
zation.

When the reaction mixture i1s subjected to column
chromatogreaphy with silica gel or ion exchange resin, us-
ing, for example, a mixture of chloroform-methanol added
with cone. aqueous gmmonia, a compound with hydroxide ion
(o~) as the anion can be obtained,

The anions of the compound thus obtained cen be
exchanged with other anions by a conventional means.

The starting compound [5-'j cen be prepared by
treating, for example, de-(N-methyl)erythromycin A or bis-
/e (W-methy Y erythromycin A /E. H. Flynn, et.al., Journal
of the Americen Chemical Society, 77, 3104 (1955), Japanese
Leid-open Patent Application No. 9129/1972/ under acidic
conditions,

Thg compound 5_7 thus obtained can be isolated and
purified in per se already known methods, for example con-
centration, pH alteration, solvent-transformation, solvent
extraction, lyophilization, crystnllization, recrystalli-
zation, distillation, chromatography etc,

¥he compound [:]—J may form a salt with an acid,
Exemples of such acids include orgsnic acids (for example,

ethylsuccinic acid, glycopeptonic acid, stearic acld, pro-
/
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pionic acid, succlnic acid, lactic acid, trifluoroacetic
acid, acetic acld, methenesulfonic acid, paratoluenesul-
fonie acid, and benzenesulfonic ncid) and mineral ecids
(for example, sulfuric acid, hydrochloric acid, hydrio-
dic acid, phosphoric acid, nitric acid),

The raw material for preparing the compound LI]
can be prepared, for exsmple, by methods reported by We
Slawinski et al., Journnl of the Royal Hetherlands Chemical
Society, 94 236, 1975; V. C. Stephens et at., Antibiotie
Annuel, 1958-1959, 346; P. H. Jones et al., Journal of
Medicinal Chemistry, 15, 631, 1972; J. Trdenier et al.,
Journal of Organic Chemistry, 39, 2495, 1974; A, Bonpszek
et al., Roczniki Chemi, 43 763, 1969; C. V. Pettinga et nl.,
Journal of the American Chemicnl Society, 76, 569, 1954;

P, F. Viley et al., Journnl of the American Chemieal So-
ciety, 79, 6074, 1957; J. Majer et al., Journnl of the
American Chemical Society, 99, 1620, 1977; and J, R, Martin
et al., Journal of Antibioties, 35, 426, 1982 or similar
methods, or by subjecting the compounds deseribed in the
above~-mentioned references to the above~described process
or the conventional known mesms,

On the other hand, the starting compounds enhydro-
erythromycin A can be prepared according to the methods
reported by P. Kurath, et al., Experientia, 27, 362 (1971),

K. Krowichki and A. Zemmojski, The Journal of Antibviodtics,
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26, 569 (1973), whi}e 9-dihydroerythromyein A 6,9~
epoxide and 9-dihydroerythromycin B 6,9-epoxide can be
prepared according to the methods reported in Japanese
Laid-open Patent Application NWo. 1588/1974,

The compound Zi;7 or its salt has an excellent
effect on stimulating the gastrointestinal contraction,
Also, no lethal case was observed when the compound (55)
described later is orally administered to mouse at a dose
of 2300 mg/kg. Accordingly, the compound A7 ve consi-
dered to be low in toxicity.

The compound [IJ shows an excellent effect for
stimilating the gastrointestinal contraction with a low
toxiecity, and the preparation of the present invention
containing the compound Zi;7 can therefore be utilized
a8 a gastrointestinal contractive motion stimulant for
the therapy of digestive malfunctions (nausea, vomiting,
want of apetite in gastritis, gastric ulcer, duodenal
ulcer, diseases in gallbladder and biliary tract, etc.)
in memale (mouse, rat, dog, cow, pig, mam, etc.),

The digestive tract contractive motion stimulent
of the present invention can be administered orally or non-
orally to the above-mentioned memmals. The daily dose
thereof, in case of oral administration, is ca. 0,0001-
100 mg/kg in the form of the compound [ﬁ;}ﬁ and, in case

of non-oral administration, for exsample, intravenous in-
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jection, is eca, 0.00001-10 mg/kg.

For example, a compound (321, to be explained
later, induces an extremely strong contraction in the
stomach, duoderum and smell intestine in dog, by an in-
travenous administration of a dose of 1.0 mg/kg. The
contractile motion is comparable to the strongest one in
the gastro~intestinal contraction in normal dog. Also a
reduced dose in the order of 3 ug/kg induces, indtead
continuous strong contraction, a contractile motion of
an identical pattern with that of the natural contraction
inter digestive state,

The digestive tract contractile motion stimulant
of the present invention can be formed into various pre~
parations, containing the compound zﬁ;7 and additional
components, such as emulsion, hydrated mixture, tablet,
solution, powder, gramiles, capsule, pill etc, Sald addi-
tional components include pharmacologicelly permitted
vehicle, disintegrator, lubricant, binder, dispersant,
plasticizer etc., Ae examples of the additional component s,
the examples of vehicles are lactose, glucose and white
suger; those of disintegrators are starch, sodium algi-
nate, agar powler and carboxymethyl cellulose calciumg
those of lubricants are magnesium stearate, tale and
liquid poraffin; those of binders are syrup, gelatin so~

lution, ethanol and polyvinyl alcochol; those of dispersants
/
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are methyl cellulose, ethyl cellulose and shellac;
and those of plasticizers are glycerin and starche

These preparations can be obtained by methods

usually employed in the field of pharmaceuticals,
The present invention will now be clarified
in further detail by reference examples and examples,

but the present invention is not limited thereby.

PREFPERRED EMBODIMENTS OF THE INVENTION

The gastrointestinal motion was measured in
the following manner (7. Itoh, Hihon Heikatsu-kin
Gakkai Zasshi, 13, 33, 1976). A crossbreed adult
dog of a weight of 10-15 kg was anesthetized and the
abdominal cavity was opened, and force transducers
were chronically sutured on the serosa of the gastro-
intestinal tract such as gastric body, gastric antrum,
duodenum, jejunum, etc. in directions capable of re-
cording the contraction of circular muscles. The

lead wires were extracted from the back and fixed to

the skin. The experiment could be started about 5

days after recovery from such operation, and a dog
prepared in this manner can be subjected to experiments
for about 6 months. The force transducer, when sub-
jected to a bending stress by the contraction of the

gastrointestinal tract where the transducer is sutured,

v
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allows to record the wave form corresponding to
the applied force, on a pen-recording oscillograph,
and this method allows to measure the nature and
magnitude of the contractione

The dog was‘maintained in an experimental
cage, and the wave form of contraction can be imme-
diately recorded by connecting the wires of the
transducer to the polygraph. The pastrointestinal
contractive motion can be divided, from the pattern
of contraction, into the one in a period after food
inteke and it in an interdigestive periods The ex-
periments were conducted, during the interdigestive
period and in an inactive period lacking the con-
traction in the stomach. The sample was injected
through a silicone tube placed in advance in the
puperior vena cava over 10 seconds.

The sample was dissolved in physiological
saline to a total volume of 10 ml. and was slowly
injected intravenously for a period of ca. 10
secondf.

The gastrointestinal motor stimulating acti-

vity (GMSA) is summarized in Table 1.
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OCH
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(85) CH3 1@ e
(86) ¢ tg 16 et
(87) (CHE)ZCHj I C) +
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TABLE 1"

CH CH cH
! 3
10 3\\N//
0
H
3

I
%)

"

| ’ ocn
Cll CH k{fv::;:xg iu
o 3 3
. 0 ol
CH5

Compound Noe Z GMSA
.l >11 1§<: -
OH H CH
3
‘5 \\ 1% OH +
CH
3
*6 \11 . 12(’ +
CH
0 3
5 In Tables 1, 1' and 1", ++++, +4++, ++ and + of

GMSA respectively indicate that the minimum effective
concentration required for inducing a gastrointes-
tinal contractive motion in dog, comparable to the
spontaneous one in the interdigestive period is in

10 a range of 0.01-0.1 Pg/kg, 0.1-10 Pg/kg. 10-30 Pg/kg
and 30~50 Pg/kg, respectively.

(*1) The numbers of compounds correspond to
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those in the reference examples.

The process for preparing the compounds rew
presented by *2, *5 and *5b is described in reference,
J. Tadanier et al., Journal of Organic Chemistry 39,
2495, 1974,

The process for preparing the compounds re-
presented by *3 is described in a reference, W. Slawvine
ski et al., Journal of the Roynl Hetherlands Chemical
Society 9%, 236, 1975,

The process for preparing the compounds repre-
sented by *h is described in a reference, P. Kurath,

et al., Experientia, 27, 362, 1971,

REFERENCE EXAMPLE 1

250 mg of 2'-O-acetyl=8,9-anhydroerythromycin
A 6,9-hemiketal (compound 1) (V. C. Stephens et ala,
Antibiotics Annual, 1958-1959, 346) was dissolved in
2 ml of dry pyridine, and 0.3 ml of acetyl chloride
was added at a time at room temperature and under
vigorous agitation. After apitation for 15 minutes,
30 ml of ethyl acetate was added. The obtained ethyl

acetate solution was washed with the saturated aqueous

solution of sodium hydrogen carbonate, then with the
saturated aqueous solution of sodium chloride, then
dried with anhydrous sodium sulfate, and the solvent

was distilled off to obtain a crude producte

The crude product was purified by silica gel
column chromatography (developed with a 50:1:0,01
mixed solvent of chloroform, methanol and concentrated

aqueous ammonia) to obtain 100 mg (yield 38%) of 2',4!"s

-7l -
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di-O-acetyl~8,9~anhydroerythromycin A 6,9~hemiwm

ketal (compound 2) as white powder.

REFERENCE EXAMPLE 2

303 mg of the compound 1, 0.3 ml of propionyl
chloride and 2 ml of dry pyridine were employed in
the process of Example 1 to obtain 143 mg (yield 4Ai%)
of 2',0~acetyl-4"-0-propionyl-8,9-anhydroerythromycin

A 6,9-hemiketal (compound 3) as white powder.

REFERENCE EXAMPLE 3

303 mg of the compound 1 was dissolved in 1
ml of dry pyridine and agitated overnight with 0,07
ml of benzoyl chloride. Thereafter the same process
as in Reference Example 1 was adopted to obtain 127
mg (yield 37%) of 2'=-O-acetyl-4"-O-benzoyl~8,9~anhy~
droerythromycin A 6,9~hemiketal (compound %) in

white powder.

REFERENCE EXAMPLE U4

100 mg of the compound 2 obtained in Reference
Example 1 wa; dissolved in 2 ml of methanel, and
agitated overnight at room temperature. A crude pro-
duct, obtained by distilling off the solvent, vas
purified by silica gel column chromatography (deve~

loped by a 50:1:0.01 mixture of chloroform, methanol

/
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and concentrated aqueous ammonia) to obtain 35 mg.
(yield 37%) of W"'-O-acetyl-8,9-anhydroerythromycin

A 6,9-hemiketal (compound 5) in white powder.

REFERENCE EXAMPLE 5

143 mg of the compound 3 obtained in Reference
Example 2 was dissolved in 2 ml of methanol, and pro-
cessed in the same manner as in Reference Example L to
obtain 83 mg (yield 61%) of 4"-O-propionyl-8,9manhy=
droerythromycin A 6,9~hemiketal (compound 6) in white

powder,

REFERENCE EXAMPLE 6

127 mg of the compound 4 obtained in Reference
Example 3 was dissolved in 2 ml of methanol, and was
processed in the same manner as in Reference Example
L to obtain 92 mg (yield 77%) of 4"-0O-benzoyl-8,9-
anhydroerythromycin A 6,9-hemiketal (compound 7) in

white powder.

REFERENCE EXAMPLE 7

59 mg of 2'-O~acetyl=4"-O~formyl-8,9~anhydro~
erythromycin A 6,9-hemiketal (compound 8) (J. Tadanier
et al., Journal of Organic Chemistry, 39, 2495, 1974)
was dissolved in 1 ml of methanol, and was processed
in the same manner as in Reference Example 4 to obw=

tain 29 mg of 4"-0-formyl-8,9-anhydroerythromycin A
/
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6,9-hemiketal (compound 9) in white powder.

REFERENCE EXAMPLE 8

303 mg of the compound 1 was dissolved in 20 ml
of dry pyridine, and 0.3 ml of crotonyl chloride was
added at a time under vigorous agitation at room tem-
perature. After agitation for 15 minutes, 30 ml, of
ethyl acetate was added, The obtain ethyl acetate so-
lution was washed with the saturated aqueous solution
of sodium hydrogen carbonate and with the saturated
aqueous solution of sodium chloride, then dried with
anhydrous sodium sulfate and the solvent was distilled
off.

The obtained residue was dissolved in 2 ml of
methanol, and agitated overnight at room temperature.
A crude product obtained by removing the solvent by
distillation was purified by silica gel column chro-
matography (developed with a 50:1:0.01 mixture of
chloroform, methanol and concentrated aqueous am—
monia) to obtain 31 mg (yield 10%) of 4"-O-crotonyl-
8,9~anhydroerythromycin A, 749-hemiketal (compound 10)

in white powder,

REFERENCE EXAMPLE 9

205 mg of the compound 1, 2 ml of dry 0.3 ml

of butyryl chloride were processed in the same manner

/
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as in Reference Example 8 to obtain 18 mg (yield
8%) of 4"-O-butyryl-8,9-anhydroerythromycin A 8,9~

hemiketal (compound 11) in white powder.

REFERENCE EXAMPLE 10

303 mg of the compound 1, 2 ml of dry pyridine
and O.4 ml of isovaleryl chloride were processed in
the same manner as in Reference Example 8 to obtain
40 mg (yield 12%) of 4"~O~isovaleryl-8,9-~anhydroery~
thromycin A §,9~hemiketal (compound 12) in white pow-

der.

REFERENCE EXAMPLE 11

303 mg of the compound 1, 2 ml of dry pyridine,
and O.4 ml of ethylmalonyl chloride were processed in
the same manner as in Reference Example 8 to obtain
4O mg (yield 12%) of 4"-O~ethylmalonyl-8,9~anhydro=-
erythromycin A 6,9~hemiketal (compound 13) in white

powder.

REFERENCE EXAMPLE 12

205 mg of the compound 1 was dissolved in 1 ml

of dry pyridine, and agitated for 4 days at room tem=

‘perature with 0.25 ml of acetic anhydride. The mix-

ture was diluted with 30 ml of ethyl acetate, then
washed with the saturated aqueous solution of sodium

hydrogen carbonate ,and the saturated aqueous solution
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of sodium chloride, and dried with anhydrous so-
dium sulfate. The residue, obtained by distilling
off the solvent, was dissolved in 1 ml of methanol
and agitated overnight at room temperature. A crude
product, obtained by removing the solvent by distilw-

lation, was purified with silica gel column chroma-

tography (developed with a 50:11:0.01 mixture of chloroform,

methanol and concentrated aqueous ammonia water to obw
tain 129 mg (yield 60%) of 11,4"-~di-O-acetyl-8,9=anhy~
droerythromycin A 6,9-hemiketal (compound 14) in white

powder,

REFERENCE EXAMPLE 13

205 mg of the compound 1, 1 ml of dry pyridine
and 0.25 ml of propionic anhydride were processed in
the same manner as in Reference Example 12 to obtain
105 mg (yield 47%) of 11,4"-di~O-propionyl-8,9~anhy-
droerythromycin A 6,9-hemiketal (compound 15) in white

powder.

REFERENCE EXAMPLE 14

205 mg of the compound 1 was dissolved in 1
ml of dry pyridine, and agitated with 0.5 ml of buty-
ric anhydride for 7 days at room temperature. It
wag thereafter processed in the same manner as Re-
ference Example 12 to obtain 113 mg (yield 40%) of

11,41"-di-0O-butyryl-8,9-anhydroerythromycin A 6,9-
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hemiketal (compound 16) in white powder.

REFERENCE EXAMPLE 15

205 mg of the compound 1 was dissolved in 1
ml of dry pyridine, and agitated with 0.5 ml of ben-
zoyl chloride for 3 days at room temperature. The
mixture was then processed in the same manner as in
Example 12 to obtain 107 mg (yield 35%) of 11,4"edi-
O-benzoylerythromycin A 6,9-hemiketal (compound 17)

in white powder,

REFERENCE EXAMPLE 16

184 mg of the compound 1 was dissolved in 2 ml
of dry pyridine, and agitated with W40 mg of benzyl-
sulfonyl chloride for 5 hours at room temperatures
The mixture was then diluted with 30 ml of ethyl
acetate, washed with the saturated aqueous solution
of sodium hydrogen carbonate and with the saturated
aqueous solution of sodium chloride, and dried with
anhydrous sodium sulfate. The residue obtained by
removing the solvent by distillation was dissolved
in 2 ml of methanol, and agitated overnight at room
temperature. A crude product obtained by removing
the solvent by distillation was purified by silica
gel column chromatography (developed by a 50:1:0.01.

mixture of chlorofor?, methanol and concentrated
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aqueous ammonia) to obtain 127 mg (yield 51%) of
11,4"-di-0-benzy18ulfony1-8,9-anhydroerythromycin

A 6,9-hemiketal (compound 18) in white powder.

REFERENCE EXAMPLE 17

227 mg of the compound 1 was dissolved in 2
ml of dry pyridine, and agitated with 527 mg of para-
toluenesulfonyl chloride for 2 days at 50°C. The
mixture was processed in the same manner as in Re-
ference Example 16 to obtain 81 mg (yield 26%) of
11,h"-di—O—paratoluenesulfonyl-S,9—anhydroerythromycin

A 6,9-hemiketal (compound 19) in white powder.

REFERENCE EXAMPLE 18

9 g of 8,9-anhydroerythromycin A 6,9-hemiketal
cyclic~-1l1l,12~carbonate (compound 20) (W. Slawinski
et al., Journal of the Réyal Netherlands Chemical
Society, 94, 236, 1975) was dissolved in 100 ml of
chloroform and agitated with 4 ml of pyridine and
% ml of mcetic anhydride for 45 minutes at room tem-
perature., This reaction solution was washed with the
saturated aqueous solution of sodium hydrogen carbonate
and with the saturated aqueous solution of sodium
chloride, then dried with anhydrous sodium sulfate,
and the solvent was distilled off to obtain white

powder of 21-0-acetyl~8,9~anhydroerythromycin A 649~
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hemiketal cyclic-11,12-carbonate (compound 21) quan~

tatively in substantially pure states,

REFERENCE EXAMPLE 19

235 mg of the compound 21 obtained in Example
18 was dissolved in 1 ml of dry pyridine, and agi=
tated with 0.5 ml butyric anhydride for 2 days at
room temperature. The reaction solution was diluted
with 30 ml of ethyl acetate, then washed with the
saturated aqueous solution of sodium hydrogen carbon-
ate and with the saturated aqueous solution of sodium
chloride, dried with anhydrous sodium sulfate and the
solvent was distilled off to obtain a crude product.

The crude product was purified by silica gel
column chromatography (developed by a 50:1: ~0.01 mixe
ture of chloroform, methanol and concentrated aqueous
ammonia) to obtain 78 mg (yield 31%) of 2'~O-acetyl-
4"—0-butyry1-8,9—anhydroerythromycin A 6,9-hemiketal~

cyclic~1ll,12-carbonate (compound 22) in white powder.

REFERENCE EXAMPLE 20

59 mg of the compound 22 obtained in Reference
Example 19 was dissolved in 1 ml of methanol, and
agitated overnight at room temperature. A crude pro-
duct obtained by removing the solvent by distillation

was purified by silica gel column chromatography (de-
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veloped by a 50:1:0.01 mixture of chloroform, me-
thanol and concentrated aqueous ammonia) to obtain
40 mg (yield 72%) of 4"-O-butyryl-8,9-anhydroery-
thromycin A 6,9~hemiketal-cyclic-11,12~carbonate

(compound 23) in white powder.

REFERENCE EXAMPLE 21

79 mg of 11~O-methanesulfonyl=2'~O-acetyl=4"~
0-formyl~8,9-anhydroerythrémycin A 6,9-hemiketal
(compound 24) (J. Tadaniel et al., Journal of Organic
Chemistry, 39, 2495, 1974) was dissolved in 1 ml of
methanol, and agitated overnight at room temperature,
A crude product obtained by removing the solvent by
distillation was purified by silica gel column chro~
matography (developed by a 50:1:0,01 mixture of
chloroform, methanol and concentrated aqueous am-
monia) to obtain 40 mg (yeld 52%) of 1l-O-methanesul-
fonyl-l"-0-formyl~8,9-anhydroerythromycin A 6,9~hemi~

ketal (compound 25) in white powder,

REFERENCE EXAMPLE 22

150~mg of the compound 1 was dissolved in 2 ml
of dry pyridine, and 46 ul of methanesulfonyl chloride
was added thereto under agitation and under cooling
with ice. After completion of the addition, agita-

tion was continued for 1 hour under cooling with ice,
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and then for 2 hours at room temperature. The same
process as in Example 16 was thereafter conducted
to obtain 123 mg (yield 78%) of 11,4''~di-O-methane~
sulfonyl-8,9~anhydroerythromycin A 6,9~hemiketal
(compound 26) in which powder,

Low mass (SIMS) m/e : 872 (M + H)+

The structure, specific rotatory power and
NMR spectrum values of the compounds obtained in Re~
ference Example 1 to 22 are summarized in Tables 2

and 30
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TABLE 2 __

CH
3 Rt
/\
mﬁ]

RO~
b0 5
"N
O ) 3
cH
2 0\\1 j\\ 0CH,
CH f/ cH
cl
3 0 3 3
0 /|\_.on2
Compound CcH 24
Noa - & R > @5’ [47p " (ed.0.cHCls)
2 co ~bh 4°
CH, CH,CO H H
5 3 CH;CO  ClI;CH,CO H H ~46.0° (¢ 0.5)
b CH;CO PhCO H H =56,2°
5 H CH360 H B =43.4°
] [o]
6 H CH3CH,CO H H -38.0
Vi H PhCO H H ~59.2°
10 9 H CHO H H ~41.8°
0
o]
10 H - ///§§J/L\ H H =h3.h4
3
. (o]
11 H cnzcuzcﬂaco H H =-33.4
CH,, o
12 H J\\\/jl\\ H H =35.0
cH.
) 0
13 H M H B -34,8°
Et0
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TABLE 2-continued

Compound
1 2 5 6 24
No. ® R ¥ FMAy
1k H CHCO GH,CO H =-21.4°
1 ~25.6°
5 H CH, CH,CO cnjcnzco H -25.6
16 ] C' b N y -2 .! o
H CH, H,CH,CO (HBLHECHZLO H =254
17 H PhCoO, PhCO B =-50.0°
H - ¢}
13 H PhCH,S0, PhCH,S0,, 37.6
o o o I -9,0°
19 H CH3 2 3 2
\\\ ) o
21 cn3co H /;ao 33,6
22 CH.CO CH,CH,CH,CO > =0 -h1,2°
3 37272 < °
N (o]
23 H cnjcnacnzco ;>=o ~42.6
25 H CHO CH,S0,, H =32.4°
[o]
26 H CH, S0, CH,S0, gnh;??:§*“

CH CH
3 rYo

Tn Table 2, Ph is phenyl and Et is ethyl.

The numbers of compounds correspond to those

Examples.
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REFERENCE EXAMPLE 23

200 mg of 8,9~anhydroerythromycin A 6,9~hemi-
ketal (compound 27) (V. C. Stephens et al., Antibiotics
Annual, 1958-1959, 346) was dissolved in 3.4 ml, of

CHCl1 then added with 0.22 ml of anhydrous pyridine

3’
and 0.3% ml of butyric anhydride, and was allowed to
stand for 20 minutes at room temperature. The re-
action solution was diluted with 20 ml of CHClj, and
washed with 20 ml of the saturated aqueous solution
of sodium hydrogen carbonate and 20 ml of water. The
CHCl3 layer was dried with anhydrous sodium sulfate,
and concentrated under a reduced pressure to obtain
a colorless glass~like substance. ¥aid substance was
purified by silica gel column chromatography, utiliz-
ing a developing mixed solvent of CHClj:CHBOH:conc.
NH, OH = 40:1:0.01, to obtain 209 mg (yield 95.2%) of
21-0-butyryl-8,9~anhydroerythromycin A 6,9~hemiketal
(compound 28) in white powder,

Rf value: 0.36 (CHClB:CH}OH: conce. NHMOH = 10
1:0.01) Carrier:silica gel (Merck,West Germany), High
mass: 785.493%6 (calcd. for C41H71N013: 785,4921),

The same. carrier was employed also in the thin

layer chromatography in the following Examples.

REFERENCE EXAMPLE 24

200 mg of 21'-0-acetyl-8,9-anhydrodrythromycin

~86 «~
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A 6,9~hemiketal (compound 29) (V. C. Stephens et.al.
Antibiotics Annual, 1958-1959, 346) was dissolved in

4 ml. of anhydrous pyridine, and added with 0.12 ml

of methanesulfonyl chloride under cooling with ice.
After 30 minutes, the same process as that for pro-
ducing the compound 28 was conducted to obtain a
colorless glass~like substance. This substance was
dissolved, without purification in 8 ml of methanol
and was let to stand at room temperature. After one
day, the reaction solution was concentrated under re~
duced pressure to obtain a colorless glass-like subs-
tance. This substance was purified by silica gel
column chromatography, utilizing a mixed developing
solvent of CHC13=CH30H:conc. NHuOH = 30:1:0.01, to ob~
tain 116 mg (yield 52.3%) of 4" —Owmethanesul fonyl-8,9~
anhydroerythromycin A 6,9-hemiketal (compound 3%0) in
white powder,

Rf value: 0.20 (CH Cl_: CH
Atue (CH Cly2 CHy

0.01), high mass: 793,427 (calcd. for C38H67N01h82 793,427),

REFERENCE EXAMPLE 25

300 mg of 21wO~acetyl-i"=0O-formy1l-8,9~anhydro~
erythromycin A 6,9~hemiketal (compound 31) (=compound
8) (Journal of The Chemical Society, 39, 2495, 1974)
was dissolved in 8.1 ml of CHClj, and heated under re~

flux with 5 mg of h-@imethylaminopyridine, 15 ml of

OH:conc. NHHOH = 10213
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triethylamine and 1.2 ml of acetic anhydride. The
reaction mixture was cooled to room temperature
after 3 days, and the same process as that for ob-
taining the compound 28 was conducted to obtain a
pale yellow glass~like substance. This substance was
dissolved, without purification, in 12 mlxf methanol
and heated under reflux. The solution was cooled to
room temperature after 3 days and concentrated under
reduced pressure to obtain a pale yellow glass-like
substance. This substance was purified by silica gel
column chromatography, utilizing a developing solvent
system of CH013=CH30H: conc, NHuOH = 50:1:0,01, to
obtain 136 mg (yield 44.,5%) of 11,12-di-O-acetyl-8,9-
anhydroerythromycin A 6,9~hemiketal (compound 32) in
white powder.

Rf value: 0.15 (CHClB:CHB:conc. NH)OH = 10:1:
0.01), low mass: M + 799, high mass: 799.4703 (caled. for

°k1“69"°14’ 799.4713),

REFERENCE EXAMPLE 26

300 mg of the compound 31 was dissolved in 8.1
ml of CHCIB, then added with 5 mg of 4-dimethylamino-
pyridine, 2.2 ml of triethylamine and 2.2 ml of pro=-
pionic anhydride, and processed in the same manner as
in the preparation of the compound 32 to obtain 68 mg

mg (yield 21.5%) of 11,12-di-O-propionyl-8,9~anhydro-
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erythromycin A 6,9-hemiketal (compound 33) in white
powdere

Rf value: 0,16 (CHCl :CH3OH=conc. NHuOH = 10:1

3
0.01), high mass: 827.502 (calcd. for Cu3“73N°1u’

827.502)

REFERENCE EXAMPLE 27

300 mg of the compound 31 was dissolved in 8.1
ml of CHCIB, then added with 5 mg of 4-dimethylamino-
pyridine, 2.2 ml of triethylamine and 2.6 ml of buty-
ric anhydride, and processed in the same manner as in
the preparation of the compound 32 to obtain 141 mg
(yield u43.2%) of 11,12-di~O=butyryl~8,9~anhydroery-
thromycin A 6,9-hemiketal (compound 34) in white pow-
der.

Rf value: 0/a8 ‘cHcl :CHBOH:conc. NH, OH=10:1

3
0.01), low mass: M+855, high mass: 855.5343 (calcd.

for cu5u77uolhz855.5359)°

REFERENCE EXAMPLE 28

1.0 g of the compound 31 was dissolved in 10
ml of toluene, and heated under reflux with 929 mg
of thiocarbonyl diimidazole. The solution was cooled
to room temperature after 4 hours and processed in
the same manner as in the preparation of the compound

28 to obtain a yellow glass-like substance. The ob=

/
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tained glass-like substance was purified by silica
gel column chromatography, utilizing a developing
solvent system of CH013:CH3OH:conc. Nuhon=1oo:1:
0.01, to obtain 373 mg (yield 36.0%) of 2'~O-acetyl-
B"e0-formyl-8,9~anhydroerythromycin A 6,9-hemiketal~
cyclic~11,12-thiocarbonate (compound 35) in white

powder.

Rf value: 0.45 (CHCl :CHEOHzconce NHhOH = 10:1:

3
0.01}), high mass: 827.4091 (calcd. for Cu1H65N01483

827.4121).

REFERENCE EXAMPLE 29

100 mg of the compound 35 was dissolved in k
ml of methanol and heated under reflux. After 3 days,
the solution was cooled to room temperature, and con-
centrated under reduced pressure to obtain a colorw-
less glass-like substance. The obtained glass~like
substance was purified by silica gel column chromato-
graphy, utilizing a developing solvent system of
caclB:CHBOH:conc.NHuOH=50:l:0.01, to obtain 63 mg
(yield 68.8%) of 8,9-anhydroerythromycin A 6,9-~hemi-

ketal-cyclic=1l1l,12-~thiocarbonate (compound 36) in

white powder.

Rf yalue: 0.20 (CHCIB:CHBOH:conca NHbOH = 1021:0,01)

high pass 757.4061 (calcd. for °38"63Nolzs‘ 757.407).

-90.-



REFERENCE EXAMPLE 30

170 mg of the compound 27 was dissolved in l.l
ml of methanol, then added with 213 mg of potassium

carbonate and 27 Fl of ethylene sulfite and agitated

at room temperature. After 2 days, the solution was
processed in the same manner as in the preparation

of the compound 28 to obtain a colorless glass—~like
substance. The obtained glass~like substance was
purified by silica gel column chromatography, utiliz-
ing a developing solvent system of CHCIB:CHBOH: conco
NHAOH = 10:1:0.01, to obtain 72 mg (yield 39,.8%) of
8,9-anhydroerythromycin A 6,9-hemiketal-11,12-sulfite
(compound 37) in white powder.

Rf. value: 0.09 (CHClB:CHBOH:conc. NHuOH=1011:0.0l).

high mass: 761.401 (calcd. for 037H63N°135’761'"01)°

REFERENCE EXAMPLE 31

200 mg of the compound 29 was dissolved in 10
ml of benzene, and heated under reflux with 32 mg of
phenyl-boric acid. The solution was cooled to room
temperature after 2 hours and processed in the same
manner as in the preparation of the compound 28 to
obtain 216 mg (yield 97.8%) of 2'-0~acetyl-8,9~anhy-
droerythromycin A 6,9—hemiketal-11,12—pheny1boronate
(compound 38) in white powder.

’
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This compound was so pure that it did not re-
quire purification.

Rf value: 0.40 (CHCIEECHBOHzconco NHuOH =
10:1:0.01).

REFERENCE EXAMPLE 32

216 mg of the compound 38 obtained in Reference
Example 31 was dissolved in 8.6 ml of methanol and
was let to stand at room temperature. After 1 day,
the solution was concentrated under a reduced pres-
sure to obtain a colorless glass-like substance. The
obtained glass-like substance was purified by silica
gel column chromatography, utilizing a developing
solvent system of CHClB:CHBOH:conc° NHhOH = 50:1:0,01,
to obtain 199 mg (yield 97.0%) of 8,9~anhydroerythro-
mycin A 6,9-hemiketal~11,12-phenylboronate (compound
39) in white powder.

Rf value: 0.40 (CHCL,:CH,OH:conce NH,OH =

3773
10:1:0.01).

REFERENCE EXAMPLE 33

1.40 g. of the compound 29 was dissolved in 14
ml of dry pyridine, then added with 1,1 ml of chloro~
trimethyléilane and was let to stand at room tempera-
ture. After 2 hours, the solution was processed in
the same manner as in the preparation of the compound

28 to obtain 1.50 g (yield 90.0%) of 2'-O-acetyl=~

- 92 -
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11,4"-di-0-trimethylsilyl-8,9~antydroerythromycin A
6,9~hemiketal (compound 40) as a colorless glass-
like substance.

Rf value:t O.43 (CHCL,:CH

3 3OH:qonc. NHuOH =

10:1:0.01).

REFERENCE EXAMPLE 34

750 mg of the compound 40 was dissolved in 3 ml,
of 1,2~dichloromethane, then added with 2.40 g of tri-
benzylamine and 0.72 ml of acetyl chloride under cool-
ing, and, after cooling 10 minutes, heated at '75° under
agitation. After 3 days, the solution was processed
in the same manner as in the preparation of the com-
pound 28 to obtain a pale yellow solid substance. The
obtained solid substance was dissolved, without puri-
fication, in 30 ml of methanol and heated at 50° Ca
The solution was cooled to room temperature after 1
day and concentrated under a reduced pressure to ob-
taln a pale yellow solid substance. The obtained so-
1id substance was purified by silica gel column chro-
matography, utilizing a developing solvent system of
CHCIBSCH30H: conce NHMOH = 50:1:0,01, to obtain 163 mg.
(yield 25.9%) of 12-O-acetyl-8,9-anhydroerythromycin A,
6,9~hemiketal (compound 41) as white powder,

Rf value: 0.15 (CHCL,:CH,OH:iconc. NH,OH =

373
10:1:0.01), high mass: 757,460 (caled. for CS9H67N013’

- 93 -
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757.460).

REFERENCE EXAMPLE 3)

800 mg of the compound 40 was dissolved in 3.2
ml of 1,2-dichloroethane, then added with 2.56 g of
tribenzylamine and 0.85 ml of propionyl chloride under
cooling, and, after 10 minutes, heated at 75°C. under
agitation., After 3 days, the solution was processed
jn the same manner as in the preparation of the com-
pound 30 to obtain 273 mg (yield 39. % of 12-~O-pro-
pionyl-8,9-anhydroerythromycin A 6,9~hemiketal (com-
pound 42) as white powder.

Rf value: 0,17 (CHCl,:CH,OH:conc. NH, OH = 10:1:0.01),

373
high mass: 771.476 (calcd. for CQOH69N013: 771, 476) .

REFERENCE EXAMPLE 36

400 mg of the compound 29 was dissolved in 0.8
ml of dichloromeéthane, then added with 0.2 ml of NyN~
diisopropylethylamine and 0.22 ml of methoxyethoxy
methyl chloride under cooling, and after 10 minutes,
was let to stand at room temperature. After 3 hours,
the same process as in the preparation of the compound
28 as conducted to obtain a colorless glass~like subs~
tance. The obtained glass-like substance was purified
by silica gel column chromatography, utilizing a de~

veloping solvent system of CHCl:CHBOH: conc. NHbOH =

-9l -
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100:1:0.01, to obtain 250 mg (yield 56.0%) of 2'~10-
acetyl-h"-o—methoxyethoxymethyl-S,9-anhydroerythro~
mycin A 6,9-hemiketal (compound 43) as white powder.

Rf value 0.43 (0H013=cn50mconc° unuou =
10:1:0.01), high mass: 845.513 (caled. for Cu3H75N015=

845.513).

REFERENCE EXAMPLE 37

150 mg of the compound 43 obtained in Example

36 was dissolved in 6 ml of methanol and was let to

stand at room temperature. After one day, the re-
action solution was concentrated under reduced pres-
sure to obtain a colorless glass-like substance. The
obtained glass~like substance was purified by silica
gel column chromatography, utilizing a developing
solvent system of CHClB:CHBOH:conc. NHhOH = 30:1:0.01,
to obtain 85 mg (yield 59.6%) of 4"-O-methoxy-ethoxy-
me thyl-8,9~anhydroerythromycin A 6,9-hemiketal (com-
pound 4lt) in white powder.

Rf value: 0.27 (CHClBCHBOH:conc. NH,OH = 10:1:0,01),
high mass: 803,502 (calcd. for 041H73N01b= 803,502),

The structure, specific rotatory power and NMR

spectrum of the compounds obtained in Reference Exam~

ples 23 -~ 37 are summarized in Tables 4 and 5.
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REFERENCE EXAMPLE 38

300 mg of the compound 27 was dissolved in 3
ml of dry pyridine, and added with O.4 ml of acetic
anhydride. The reaction ﬁixture was heated at 5O°C°
for 24 hours. The reaction solution as poured into
10 ml of the cold saturated aqueous solution of so-
dium hydrogen carbonate, and the resulting product was
extracted with chloroform (3 x 10 ml). The extracting
solution was dried with anhydrous sodium sulfate, and
the solvent was removed under reduced pressure to ob~
a crude product. This product was purified by silica
gel column chromatography (Merck Art 7734 silica gel
20 g; eluting solvent chloroform-methanol ZSO: ll7 to
obtain 290 mg of 11,2' 4" -tri-O-acetyl-8,9-anhydroery-
thromycin A 6,9-hemiketal (compound h5) as white
powder.

Rf value: 0.38 (cnc15=cu30ﬂ = 20:1).

REFERENCE EXAMPLE 39

290 mg of the compound 45 obtained in Reference
Example 38 was dissolved in 3 ml of dry dimethyl sul-
foxide, and added with 1 ml. of acetic anhydride,

The reaction mixture was let to stand for 96 hours
at room temperature. The reaction roluation was cone-

centrated under reduced pressure ({2 mm Hg), and
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the residue was dissolved in 20 ml of chloroform.

The obtained chloroform solution was washed with

10 ml of the saturated aqueous solution of sodium
hydrogen carbonate, then dried with anhydrous sodium
sulfate, and the solvent was distilled off under re-
duced pressure. The crude produce was purified by
silica gel column chromatography (Merck Art 773h
silica gel 20 g.; eluting solvent chloroform-methanol
(50:1)), to obtain 173 mg of 11,2',h'ntri—0~acety1~12-
O—methylthiomethy1-8,9~anhydroerythromycin A 6,9-hemi=-
ketal (compound 46) as white powders

Rf value: 0.39 (CHClB:CHBOH = 20:1).

REFERENCE EXAMPLE 40

173 mg of the compound 46 obtained in Reference
Example 39 was dissolved in 5 ml of methenol, and
added with 20 mg of lithium hydroxide. The reaction
solution was heated at SOOC. for & hours under agita-
tion. After concentration under a reduced pressurey
the residue was dissolved in 20 ml of chloroform,

The chloroform solution was washed with 10 ml of
water, then was dried with anhydrous sodium sulfate,
and the solvent was distilled off under reduced pres-—
sure. The crude product was purified by silica gel
column chromatography (Merck Art 7734k gilica gel 15

g; eluting solvent thoroform—methanol (30:1), to

- 100 =~



obtain 118 mg of 12~0-methylthiome thyl~8,9~anhydro-
erythromycin A 6,9-hemiketal (compound 47) was white

powder.

Rf value: 0.16 (cu013:cn30ﬂ = 10:1).

5 REFERENCE EXAMPLE 41

300 mg of the compound 8 was dissolved in 3 ml
of dry pyridine, and added with 0.3 ml of acetic an-
hydride. The mixture was heated at SOOC. for 24
hours. The reaction solution was poured into 10 ml
10 of the cold saturated aqueous solution of sodium hy-
drogen carbonate, and the resulting product was ex-
tracted with chloroform (3 x 10 ml). The extracting
solution was dried with anhydrous sodium sulfate, and
the solvent was distilled off under reduced pressure
15 to obtain a crude product. This product was purified
by silica gel column chromatography Zﬁerck Art 7734
silica gel 20 g, eluting solvent:chloroform-methanol
(50:1)7 to obtain 195 mg of 11,2'=di~O-acetyl-h"-
O-formy1—8,9~anhydroerythromycin A 6,9~hemiketal
20 (compound 48) as white powder.
Rf value: 0.37 (CHCIB:CH3 = 10:1) high mass:

827,4680 (caled. for cu2}169N015:827.u663)°

REFERENCE EXAMPLE 42

195 mg of the compound 48 obtained in Example
/

~ 101 -~
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41 was dissolved in 5 ml of methanol, and the so-
lution was heated under reflux for 1 hour. Then

the solvent was distilled off under a reduced pres—
sure to obtain a crude product. This product was
purified by silica gel column chromatography (Merck
Art 773“ silica gel 20 g. eluting solvent:chloroform-
methanol (30:1)) to obtain 155 mg of 11-O-acetyl-li"-
O0-formyl-8,9~anhydroerythromycin A 6,9~hemiketal (com-
pound 49) as white powder.

Rf : 0.28 (CHC1_:CH,CH,CH = 10:
value ( 37CHz 3C 1)

REFERENCE LXAMPLE 43

210 mg of the compound 48 obtained in Reference
Example 41 was dissolved in 5 ml of methanol, and the
solution was heated under reflux for 45 hours. Then
the solvent was distilled off under reduced pressure
to obtain a crude product. This product was purified
by silica gel column chromatography (Merck Art 7734
silica gel 20 g. eluting solvent:chloroform-methanol
(3011) to obtain 158 mg of 11-O-acetyl-8,9-anhydro-
erythromycin A6,9-hemiketal (compound 50) as white
powder.

Rf value: 0.21 (CH01320H30H = 10:1),

REFERENCE EXAMPLE 4h

155 mg of the compound 49 obtained in Reference
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Example 42 was processed in the same manner as in
Example 43 to obtain 115 mg of 11-0O~ac#tyl-8,9~
anhydroerythromycin A 6,9~hemiketal (compound 50)

as white powder,

REFERENCE EXAMPLE 45

300 mg of the compound 8 was dissolved in 3 ml
of dry pyridine, and added with 0.3 ml of acetic an-
hydride. The reaction mixture was heated at SOOCg
for 24 hours. The reaction solution was poured into
10 ml of the cold saturated agueous solution of so-
dium hydrogen carbonate, and the resulting product
wae extracted with chloroform (3 x 10 ml). The ex~
tract was dried with anhydrous sodium sulfate, and the
solvent was distilled off under reduced pressure. The
regsidue was dissolved in 5 ml of methanol, and hented
under reflux for 45 hours. The solvent was distilled
off under reduced pressure, and the residue was puri-
fied by silica gel column chromatography t» obtaln
156 mg of 11~0-acetyl~8,9-anhydroerythromycin A 6,9~

hemiketal (compound 50) as white powder.

REFERENCE EXAMPLE 46

300 mg of the compound 8 and 0.3 ml of propionic
anhydride were réacted according to the method of Re-

ference Example W5, and the protection was removed
/
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with methanol. The crude product was purified by
silica gel column chromatography (Merck Art 7734
silica gel 20 g. eluting solventechloroform-methanol
(30:1)) to obtain 152 mg of 11-0-propionyl-8,9-an~
hydroerythromycin A 6,9-hemiketal (compound 51) as
whité powdere.

Rf value: 0.21 (CH013=CH30H) = 10:1)

REFERENCE NUMERAL 47

300 mg of the compound 8 and 0.3 ml of butyrie
anhydride were reacted and after removal of the pro-
tection according to the process of Reference Example
45, & crude product was obtained. This product was
purified by silica gel column chromatography (Merck
Art 7734 silica gel 20 g. eluting solvent:chloroform~
methanol (30:1) to obtain 146 mg of 11-0-butyryl-8,9-
anhydroerythromycin A 6,9-hemiketal (compound 52) as
white powdere.

Rf valuet 0.21 (CHClB:CHBOH = 10:1)

REFERENCE EXAMPLE 48

300 mg of the compound 8 and 0.3 ml of benzoyl
chloride were reacted and after removal of the pro-
tection according to the process of Reference Example
45, a crude product was obtained. This product was

purified by silica gel column chromatography (Merck
/
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Art 773 silica gel 20 g. eluting solvent:chloro-
form-methanol (30:1)) to obtain 155 mg of 11-O~ben~-
zoyl-8,9-anhydroerythromycin A 6,9-hemiketal (com-
pound 53) as white powder.

Rf value: 0.20 (CHClB:CHBOH = 10:1)

REFERENCE EXAMPLE 49

200 mg of erythromycin A was dissolved in 2 ml
of CHCIB, then added with 78 ul of 2-methoxypropene
and 64 mg of pyridinium chloride and let to stand
at room temperature. After 1 day, the reaction so-
lution was diluted with 20 ml of CHCIB, and washed
with 20 ml of the saturated aqueous solution of so-
dium hydrogen carbonate and 20 ml of water. The
CHCl3 layer was dried with anhydrtous sodium sulfated
and concentrated under a reduced pressure to obtain
a colorless glass~like substance. The obtained glass—
like substance was purified by silica gel column chro-
matography, utilizing a developing solvent system of
CHClB:CH3OH:conc. NHHOH = 30:1:0.01, to obtain 194
mg (94.0%) of 11,12-0-isopropylidene~8,9-anhydroery-
thromycin A 6,9~hemiketal (compound Sk) as colorless
powder.

Rf value: O.1lh (cnmjzcnémzconc° NH), 0l = 10:1:0,01)

high mass: 755.4856 (calcd. for Cuo"69N°12’755‘4815)°
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The structure, specific rotatory power and
NHR spectrum of the compounds obtained in Examples

38-49 are summarized in Tables 6 and 7.
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REFERENCE EXAMPLE 50

100 mg of the compound 27 was dissolved in 1
ml of chloroform and stirred for 2 hours with addi-
tion of 40 ul of methyl iodide. After most of the
solvent was distilled off, 5 ml of ether was added
and the precipitate formed was filtered. The preci-
pitate was washed with ether and dried to obtain 65
mg (yield 5h%) of 8,9~anhydroerythromycin A 6,9~hemi~

ketal methyl iodide (compound 55) in white powder.

REFERENBE EXAMPLE 51

By using 30 mg of the compound 32 and 15 pl of
methyl iodide, the same processing as in Reference
Example 50 was conducted to obtain 18 mg (yield 51%)
of 11,12-di-O-acetyl-8,9-anhydroerythromycin A 649~

hemiketal methyl iodide (compound 56) in white powder,

REFERENCE EXAMPLE 52

By using 79 mg of 11,0-methanesul fonyl-8,9~an~
hydroerythromycin A 6,9-hemiketal (compound 57) and 29
ul of methyl iodide, the same processing as in Re-
ference Example 50 was conducted to obtain in 55 mg
(yield 58%) of 11~0-methanesul fonyl-8,9~anhydroery=-
thromycin A 6,9-~hemiketal methyl jodide (compound 58)

in white powder.

- 110 -



10

15

20

REFERENCE EXAMPLE 53

By using 78 mg of the compound 25 and 59 ul of
methyl iodide, the same processing as in Reference
Example 50 was conducted to obtain 67 mg (yield 7495)
of 11~O-methane~-sul fonyl-#"--Lormyl-8,9~anhydroery-
thromycin A 6,9-hemiketal methyl iodide (compound 59)

in pale yellow powdere.

REFERENCE EXAMPLE Sh

200 mg of the compound 27 was dissolved in 4 Pl
of chloroform, then 0.5 ml of ethyl iodide was added
thereto and the mixture was refluxed for 20 hours,
After most of the solvent was distilled off under re-
duced pressure, 10 ml of ether was added and a preci-
pitate formed was filtered. The precipitate was
washed with ether and dried to obtain 145 mg (yield
60%) of 8,9-anhydroerythromycin A 6,9-hemiketal ethyl

jodide (compound 60) in white powder.

REFERENCE EXAMPLE 535

200 mg of the compound 27 was dissolved in & ml
of chloroform, then 0.5 ml of propyl jodide was added
thereto and the mixture was refluxed for /8 hours.
After the same processing as in Reference Example Sk,
120 mg (yield 48%) of 8,9-anhydroerythromycin A 649

hemiketal propyl iodide (compound 61) was obtained in
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white powder,

REFERENCE EXAMPLE 56

200 mg of the compound (1) and 0.2 ml of
methyl iodide were employed to carry out the same
processing as in Reference Example 50. As the re-
sult, 154 mg (yield 65%) of 2'-O-acetyl-8,9-anhydro~
erythromycin A 6,9~hemiketal methyl iodide (compound
62) was obtained in white powders

The structural formulae of the compounds ob-
tained Reference 50 to 56 and their physical properties

are shown in Table 8 and Table @, respectively.
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REFERENCE EXAMPLE 57

100 mp of the compound 27 was dissolved in 2
ml of dry ether and ﬁddnd with 73 Fl nf diisopropyl-
ethylamine and 33 ul of valeryl chloride at 0°.  The
mixture was warmed to room temperature, and stirred
for 15 minutes at the same temperature, followédg by
dilution with addition of 25 ml of ethyl acetate.
This was washed with the saturated aqueous modium hy-
drogen carbonate and saturated aqueous sodium chlo-
ride solution, followed by drying over anhydrous soe-
dium sulfate., The crude produce obtained by evapora-
tion of the solvent was purified by silica gel chro-
matography (developing solvent:chloroform-methanol-
conc. agueous ammonia (20:1:0.01) to obtain 96 mg
(yield 863) of 21'-0O-valeryl-8,9-anhydroerythromycin

A 6,9~-hemiketal (compound 63) in white powder.

REFERENCE EXAMPLE 58

By using 50 mg of the compound 27, 37 pl of diiso—
propylethylamine and 20 ul of hexanoyl chloride, the
same processing as in Reference Example 57 was con-
ducted to obtain 53 mg (yield 94%) of 2'-O-hexanoyl=
8,9-anhydroerythromycin A 6,9-hemiketal (compound 6h)

in white powder.

REFLRENCE EXANMPLE 59

A

By using 100 mg of the compound 27, 73 Pl of

diisopropylethylamine and 93 mg of arachidonyl chlo~
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ride, the same processing as in Reference Example
57 was conducted to obtain 104 mg (yield 73%) of 2'-
O—arachidony1—8,9-anhydroerythromycin A 6,9~hemi~

detal (compound 65) in white powder.

REFERENCE EXAMPLE 60

By using 100 mg of the compound 27, 73 Pl of di-
isopropylethylamine and 34 ml of isovalery chloride,
the same processing as in Reference Example 57 was
conducted to obtain 100 mg (yield 89%) of 2'-~O-iso-
valeryl-8,9-anhydroerythromycin A 6,9~hemiketal (com=

pound 66) in white powder.

REFERENCE EXAMPLE 61

By using 100 mg of the compound 27, 73 pl of di~-
isopropylethylamine and 27 Pl of crotonyl chloride,
the same processing as in Reference Example 57 was
conducted to obtain 87 mg (yield 79%) of 2'~O-crotonyl-
8,9~anhydroerythromycin A 6,9-hemiketal (compound 67)

in white powder.

REFERENCE EXAMPLE 62

By using 100 mg of the compound 27, 73 rl of di-
isopropylethylamine and 33 Pl of benzoyl chloride,
the same processing as in Reference Example 57 was

conducted to obtain 87 mg (yield 75%) of 2'-O-~benzoyl.-
/
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8,9-anhydroerythromycin A 6,9~hemiketal (compound 68)

in white powder.

REFERENCE EXAMPLE 63

200 mg of the compound 27 was dissolved in &
ml of chloroform and 150 Fl of diisopropylethylamine
was added thereto. After the mixture was heated to
50°C., 32 Fl of methanesulfonyl chloride was added
thereto and the mixture was stirred for 25 minutes,
followed further by addition of 20 Pl of methanesul-
fonyl chloride. After stirring for 15 minutes, the
mixture was cooled to room temperature and diluted
with 30 ml of ethyl acetate. This was washed with
gaturated aqueous sodium hydrogen carbonate and satu=-
rated aqueous sodium chloride solution, and dried
over anhydrous sodium sulfate. The residue obtained
by evaporation of the solvent was purified by silica
gel chromatography (developing solventichloroform—
methanol-conc. aqueous ammonia (60 : 1 : 0.01) to ob=
tain 53 mg of 2'~O-methanesulfonyl~-8,9~anhydroery-

thromycin A 6,9-hemiketal (compound 69) (yield 24%)

~and 52 mg (yield 21%) of 11,2'~di-O-methanesulfonyl-

8,9-anhydroerythtomycin A 6,9-hemiketal (compound 70).

REFERENCE EXAMPLE 64

100 mg of the compound 27 was dissolved in 1
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ml of dry pyridine, added with 0.3 ml of diphenyl-
chlorophosphate and the mixture was stirred over=-
night. The mixture was diluted with 20 ml of ethyl
acetate and the solution washed with saturated
aqueous sodium hydrogen carbonate and saturated
aqueous sodium chloride solution and was dried over
anhydrous sodium sulfate and the solvent was evaporaws
ted. The crude product obtained was purified by
silica gel chromatography [Eeveloping solvent:chloro-
formme thanol~conc. aqueous ammonina (10:1:0.0117 to
obtain 43 mg (yield 33%) of 2(-0-diphenylphosphoryl-
8,9-anhydroerythromycin A 6,9~hemiketal (compound 71)

in white powder.

REFERENCE EXAMPLE 65

Using 100 mg of the compound 27 1 ml of py-
ridine and 0.2 ml of diethylchlorophosphate, the

same processing as in Reference Zxample 64 was con-~

ducted to obtain 25 mg (yield 21%) of 2'-0O-diethylphos-

phoryl-8,9-anhydroerythromycin A 6,9-hemiketal (com-

pound 72) in white powder.

REFERENCE EXAMPLE 66

157 mg of the compound (8) was dissolved in 1
ml of dry pyridine, added with 0.2 ml of valeric acid

anhydride and the mixture was stirred at 50o Ce for
p
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2 weeks. After the mixture was cooled to room tem-
perature, it was diluted with 30 ml of ethyl acetate
and washed with saturated aqueous sodium hydrogen
carbonate and saturated aqueous sodium chloride so~
lution and dried over anhydrous sodium sulfate. The
gsolvent was evaporated and the residue obtained was
dissolved in 6 ml of methanol, followed by stirring
at 50° ¢. for 3 hours. After cooling to room tem—
perature and addition of 0.4 ml of 5% aqueous sodium
hydrogen carbonate solution the mixture was further
stirred for 6 hours. After concentration to a volume
of about 2 ml, the concentrate was diluted with 30

ml of ethyl acetate and washed with saturated aqueous
godium chloride solution, followed by drying over an-
hydrous sodium sulfate., The crude product obtained
by evaporation of the solvent was purified by silica
gel chromatography Zﬁeveloping solvent:chloroform—~
methanol-conc. aqueous ammonia (10:1:001!7to obtain
91 mg (yield 57%) of 11-0-valery~8,9-anhydroerythro-

mycin A 6,9~hemiketal (compound 73) in white powdere

REFERENCE EXAMPLE 67

By using 157 mg of the compound 8, 1 ml of
dry pyridine and 0.2 ml of hexanoic acid anhydride,
the same processing as in Reference Example 66 was

conducted to obtain.98 mg (yield 60%) of 11~O-hexa-
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noyl-8,9-anhydroerythromycin A 6,9~hemiketal (com-
pound 74) in white powder.

The structural formulae, specific rotatory
powers and NMR spectrum values of the compounds ob-

tained in Reference Examples 57-67 shown in Table 10.
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REFERENCE EXAMPLE 68

1,00 g of de(ll-methyl) erythromycin A (re-
ference: Japanese Laid-open PatentApplication No.
9129/1972) was dissolved in 5 ml of glacial acetic
acid and the solution was stirred for 1 hour. The
reaction mixture was poured into 20 ml of ice-cooled
conc. aqueous ammonia. The mixture was extracted 3
times with 10 ml of chloroform. The chloroform so-
lution was dried over anhydrous sodium sulfate, and
the solvent was evaporated under reduced pressures
The residue was purified by silica gel chromatography
[Eevelbping solvent:chloroform-methanol-conc. aqueous
ammonia (10:1:0.127 to obtain 830 mg (yield 85%) of de-
(N-methyl)-8,9-anhydroerythromycin A 6,9-hemiketal

(compound 75) in white powder.

REFERENCE EXAMPLE 69

930 mg of bis—éﬁé(N—methyll?érythromycin A (re-~
ference: Japanese Laid-open PatentApplication No. 9129/
1972) was processed in the same manner as in Reference
Example 68 to obtain 770 mg (yield 85%) of bis /de (N~
methy}7-8,9-anhydroerythromycin A 6,9-hemiketal (com=~

pound 76) in white powder.
REFERENCE EXAMPLE 70

400 mg of ethyl-norderythromycin A Zfeference:
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R. K. Clark, Jr. et al. Antibiotics and Chemothera-
py VII, 483, (1957)/ was processed in the same man-
ner as in Reference Example 68 to obtain 327 mg
(yield 84%) of ethyl-nor-8,9-anhydroerythromycin A

6,9~hemiketal (compound 77) in white powder,

REFERENCE EXAMPLE 71
168 gm of butyl-nor-erythromycin A Z;éference:
R. K. Clark, Jr. et al. Antibiotics and Chemotherapy
ViI, L83, (195727 was processed in the same manner as
in Reference Example 68 to obtain 99 mg (yield 60%)
of butyl-nor-8,9-anhydroerythromycin A 6,9~hemiketal

(compound 78) in white powder,

REFERENCE EXAMPLE 72

88 mg of the compound 77 wae dissolved in 2 ml
of chloroform, then 1 ml of ethyl iodide was added
thereto and the mixture was stirred at 80°c. for 1k
hours. After most of the solvent was evaporated under
reduced pressure, 5 ml of ether was added and the pre-
cipitate formed was filtered. The precipitate was

washed with ether and dried to obtain 72 mg (yield

67%) of ethyl-nor-8,9-anhydroerythromycin A 6,9-hemiketal

ethyl iodide (compound 79) in white powder.

REFERENCE EXAMPLE 73

376 mg of the compound 76 was dissolved in 5
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ml of methanol. 138 mg of sodium hydrogen carbon-

ate and 1.0 ml of 1,4-dibromobubhane were added, and
the mixture was stirred at SOOC. for 8 hours. The
reaction mixture was diluted with 30 ml of ethyl
acetate, and washed with water and saturated aqueous
sodium chloride solution. The ethyl acetate solution
was dried over anhydrous sodium sulfate and the sol-
vent was evaporated under reduced pressure. The re-
sidue was purified by silica gel column chromatogra-
phy Z;luant: chloroform-methanol-conc., aqueous ammonia
(10:1:0.1)7 to obtain 158 mg (yield 39%) of de(dimethyl-
amino)=3'=pyrrolidino~8,9~anhydroerythromycin A 8,9~

hemiketal (compound 80) in white powders

REFERENCE EXAMPLE 74

By using 63 mg of the compound 80 and 0.1 ml
of methyl iodide, the same processing as in Reference
Example 50 was conducted to obtain 70 mg (yield 93%)
of de(dimethylamino)=~3'-pyrrolidino-8,9-anhydroery-
thromycin A 6,9-hemiketal methyl iodide (compound 81)

in white powder.

REFERENCE EXAMPLE 75

120 mg of the compound 27 was dissolved in 1
ml of chloroform, then 0.5 ml of 2-bromoethanol and

0.5 ml of diisopropylethylamine were added thereto
{
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and the mixture was stirred for 2 days. After
evaporation of the solvent, 5 ml of ether was added
and the precipitate formed was filtered. The pre—
cipitate was washed with 10 ml of ether and dried
to obtain 119 mg (yield 84%) of 8,9-anhydroerythro-
mycin A 6,9~hemiketal 2-hydroyxyethyl bromide (com-

pound 82) in white powder.

REFERENCE EXAMPLE 76

150 mg of the compound 27 was dissolved in 1
ml of chloroform, then 0.5 ml of allylbromide and 0.25
ml of diisopropylethylamine were added thereto and the
mixture was stirred for 1 day. After evaporation of
the solvent, 5 ml of ether was added and a precipitate
formed was filtered. The precipitate was washed
with 10 ml of ether and dried to obtain 134 mg (yield
76%) of 8,9-anhydroerythromycin A 6,9~hemiketal allyl
bromide (compound 83) in white powdere.

The structural formulas,;, specific rotatory
powers and NMR spectrum values of the compounds ob-
tained in Reference Examples 68 to 76 areshown in

Table 11.
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of chloroform, then 0.7 ml of propyl iodide was
added thereto, and the mixture wrs heated under re-
flux for 2 days. After evaporation of the solvent,
5 ml of ather was added and the precipitate formed
was filtered. The precipitate was washed with 10

ml of ether and dried to obtain 87 mg (yield 70%)

of 9-dihydroerythromycin A 6,9-epoxide propyl fodide

(compound 87) in white powder.

REFERENCE EXAMPLE 80

100 mg of the compound 84 was dissolved in 1
ml of chloroform, then 1,0 ml of butyl iodide was
added thereto, and the mixture was heated under re-
flux for 1 days. After evaporation of the solvent,
5 ml of ether was added and the precipitate formed
was filtered. The precipitate was washed with 10 ml
of ether and dried to obtain 95 mg (yield 76%) of 9~
dihydroerythromycin A 6,9~-epoxide propyl iodide (com-
pound 88) in white powder.

The structural formulae, specific rotatory
powers and NMR spectrum values of the compound obtained

in Reference Examples 77 to 80 are shown in Table 12,
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REFERENCE EXAMPLE

200 mg of the compound 27 was dissolved in 4 ml
of chloroform, then 0,3 ml of benzyl chloride was added
thereto and the mixture was heated under reflux for 48
hours. Subsequently, the same processing as in Reference
Examplle 54 was conducted to obtain 122 mg (yield 527) of
8, 9-anhydroeyythromycin A 6,9-hemiketal benzyl chloride

(compound 89) in white powder.

REFERENCE EXAMPLE g2

200 mg of the compound 57 was dissolved in 4 ml of
chloroform, then 0.5 ml of ethyl iodide was added thereto
and the mixture was heated under reflux for 20 hours. Sub-
sequently, the same processing as in Reference Example 54
was conducted to obtain 134 mg (yield 56%) of 8,9-snhydro-
erythromycin A 6,9~hemiketal ethyl iodide (compound 90) in

pale yellow powder.

REFERENCE EXAMPLE g3

200 mg of the compound 57 was dissolved in 4 ml of
chloroform, then 0.5 ml of ethyl iodide was added thereto
end the mixture was heated under reflux for 20 hours. Sub-
sequently, the seme processing ag in Reference Example 54
was conducted to obtain 126 mg (yield 52%) of 11-O-mesyl-
8, 9-anhydroerythromycin A 6,9-hemiketnl ethyl iodide (com~

pound 91) in pale yellow powder,
{
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REFERENCE EXAMPLE 83

200 mg of the compound 57 was dissolved in 4 ml
of chloroform, then 0.5 ml of ethyl iodide was added
thereto and the mixture was heated under reflux for 20
hours. Subsequently, the same processing as in Reference
Exomple 54 wag conducted to obtain 126 mg (yigld 527) of
11-0-mesyl-8,3-anhydroerythromycin A 6,9-hemiketal ethyl

iodide (compound 91) in pale yellow powder.

REFERENCE EXAMPLE g4

200 mg of the compound 27 was dissolved $n 4 ml of
chloroform, then 0.5 ml of ethyl bromide wns added there-
to and the mixture was heated under reflux for 48 hours.
Subsequently, the same processing as in Reference Fxample
54 was conducted to obtain 189 mg (yield 82%) of 8,9-
anhydroerythromycin A 6,9-hemiketal ethyl bromide (com-
pound 92) in white powder,

The structural formulae, specifie rotatory powers
and MR spectrum values of the compounds obtained in Re-

ference Exomples 81-84 are shown in Table 13,
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REFERENCE EXAMPLE 85

By use of 68 mg of anhydroerythromycin A (com-
pound 93) Jreference: P, Kurath, ct al., Fxperientin, 27,
362 (197:L_)7 end 0,2 ml of ethyl iodide, the same process-
ing as Reference Exemple 54 was conducted to obtain 69
mg of anhydroerythromycin A ethyl iodide (compound 94)

in white powder (yield 75%).

REFERENCE_EXAMPLE g6

By use of 105 mg of the compound (93) end 0.3 ml.
of propyl iodide, the same processing as Reference Fxam-
ple 55 was conducted to obtain 93 mg of anhydroerythro-
mycin A propyl iodide (compound 95) in pale yellow pow-

der (yield 72%).

REFERENCE EXAMPLE g7

By use of 105 mg of the compound (93) and 0.5 ml
of benzyl chloride, the same processing ss Reference Fxam-
;'>le 55 was conducted to obtaln anhydroerythromycin A ben-
zyl chloride (compound 96) in a yield of 75%,

The structural formulae, specific rotatory powers
and MMR of the compounds obtained in Reference Examples

85 to 87 shown in Table 14,
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REFERENCE EXAMPLE 88

206 mg of the compound 76 was dissolved in 3 ml
of methanol, then 76 mg of sodium hydrogen carbonate mnd
0.5 ml of ethyl jodide were added thereto, nnd the mix-
ture was stirred at 50° C. overnight. This reamction
mixture was diluted with 30 ml of ethyl acetate,' and
washed with a saturated aqueous sodium hydrogen carbonate
and saturated aqueous sodium chloride solution, The ethyl
acetate solution was dried over anhydrous sodium sulfate
and the solvent was evaporated under reduced pressure.
The residue was purified by silica gel column chromago-
graphy (developing solvent: chloroform-methanol-conc,
equeous ammonia (50:1:0,1) to obtain 98 mg (yield 447)
of diethyl-dinor-8,9-anhydroerythromycin A 6,9-hemiketal

(compound 98),

REFERENCE EXAMPIE g9

By using 550 mg of the compound 76, 1~6 ml of 1,5~
dibramopentane and 202 mg of sodium hydrogen carbonate,
the same processing as in Reference Example 73 was con~
ducted to obtain 327 mg (yield 54%) of de(dimethylemino )-
3'~-plperidy1-8,9~anhydroerythromycin ‘A 6,9-hemiketal oy
pound 99) in white powder,

REFERENCE EXAMPLE qo

By using 78 mg of the compound 97 end 1 ml of ethyl
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iodide, the same processing es in Reference Example T2
wes conducted to obtain 15 mg (yield 16%) of diethyl-
dinor-8, 9-unhydroerythromycin A 6,9-hemiketal ethyl

iodide (compound 100) in pale yellow powder,

REFERENCE EXAMPLE 93

By using 93 mg of the compound 80 and 1 ml of
ethyl iodide, the same processing as in Reference Fxample
72 was conducted to obtain 94 mg (yield 84%) of de (dime-
thylamino )—3'-pyn'olidino-e,9-anhydroerythrmnycin A 6,9~
hemiketal ethyl iodide (compound 101) in pale yellow

powder,

REFERENCE EXAMPLE g2

83 mg of the compound 99 and 0.5 ml of methyl iodide
were dissolved in 0.5 ml of chloroform, and stirred at
40%. for 9 hours., Thereafter, the seme processing as in
Example 50 was conducted to obtain 84 mg (yield 85%) of de-
(dimethylamino )-3'~piperi dino~8,9-anhydroery thramycin A 6,9-
hemiketal methyl iodide (compound 102) in pale yellow pow=-

der,

REFERENCE EXAMPLE g3

By using 94 mg of the campound 99 and 1 ml of ethyl
iodide, the same processing as in Reference Exemple 72 wans

conducted to obtain 33 mg (yield 29%) of de(dimethylemino)-

/
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31-piperidino-8, 9-anhydroerythromycin A 6,9-hemiketal

ethyl iodide (compound 103) in pale yellow povder.
REFERENCE EXAMPLE 94

By using 50 mg of the compound 27 and 0.6 ml of
propargyl bromide, the same processing as in Reference
Example 50 was conducted to obtain 52 mg (y:l eld 8%) of
8y 9~anhydroerythromycin A 6,9-hemiketal propargyl bromide

(compound 104) in white powder,

REFERENCE EXAMPLE 95

By using 111 mg of the compound 32 and 0,12 ml of
propargyl bromide, the ssme processing as in Reference
Ebca?nple 50 was conducted to obtein 111 mg (yield 87 %)
of 11,12-di~0O-acetyl-8,9~anhydroerythromycin A 6,9-hemi=-
ketol propargyl bromide (compound 105) in white powder,

The structural formula, specific rotatory powers
and MR spectrum values of the compounds obtzined in Re-

ference Examples 88-95 are shown in Table 15,
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REFERENCE EXMMPLE 96

120 mg of 11-O-methylerythromycin A (reference
Japanese Isid-open Patent Publication No. 192294/1982)
was dissolved in 6 ml of glacial acetic acid and the so-
lution was stirred for one and a half hours., The re-
action mixture was poured into 15 ml of ice-~cooled conc.
aqueous gmonia. This mixture was extracted 3 times with
10 m1 of chloroform., This chloroform solution was dried
over anhydrous sodium sulfate, end the solvent was eva-
porated under reduced pressure, The residue wns purified
by silica gel chromatography (developing solvent-chloro-
form-methenol-conc, squeous ammonia (20:1:0,01)) to obtain
95 mg (yield 75%) of 11~O-methyl-8,9-anhydroerythromycin

A 6,9-hemiketal (compound 106) in vhite powder.

REFERENCE EXAMPLE 97

125 mg of 11-O-ethylerythromyein A (reference:
Japenese Iaid-open Patent Publicotion No. 192294/1982)
was treated in the same mammer as in Reference Exemple 96
to obtain 102 mg (yield 84%) of 11-O-ethyl-8,9-anhydro-
erythromycin A 6,9-hemiketal (compound 107) in white pow-

dero‘

REFERENCE EXAMPLE 98

120 mg of the compound 48 was dissolved in 3.2 ml

of chloroform, then added .with 2 mg of 4-dimethylaminopy-
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ridine, 0,86 ml of triethylamine and 0.86 ml of pro-
pionic enhydride, and heated under reflux for 3 days.
The reaction mixture was cooled to room temperature and
the same process as that for obtaining the compound 28
was conducted to obtain a pale yellow glass-like subs-
tance, This substnnce was dissolved, without purifica-
tion, in 6 ml of methenol, snd heated under reflux for 3
days. The solution was cooled to room temperature and
concentrated under reduced pressure to obtain a pale
yellow glass~like substence. This substance was purified
by silica gel column chromatography, utilizing a develop-
ing solvent gystem of chloroform-methanol-cone. rqueous
ammorda = 50:1:0,01, to obtain 65 mg (yield 59%) of 11-0-
propionyl-12-0-acetyl-8,9-anhydroerythromycin A 6,9-hemi-
ketal (compound 108) in white powder.

Rf value: 0,16 {chloroform methanol:cone. aqueous
gmmonia = 10:1:0,01), low mass: M + 813, high mass:

813,486 (caled, for C,,H,,NO ¢ 813,487).

REFERENCE EXAMPLE 99

120 mg of the compound 48 was dissolved in 3,2 ml
of chloroform, then added with 2 mg of 4-dimethylamino-
pyridine, 0,86 ml of triethylamine and 0,86 m1 of butyrie
anhydride, and processed in the same menner as in the
preparation of the compound 108 to obtain 75 mg (yield

63%) of 11-0-butyryl-12<0-acetyl-8, g-anhydroerythromycin
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A 6,9~ hemiketal (compound 109) in white powder,
Rf value: 0.16 (chloroform-methanol-conce

aqueous ammonia = 10:1:0.01), low mass: M + 827, high

mass: 827.502 (calcd. for Cj H,.NO 1827.502),
437737 1h

REFERENCE SXAMPLE 100

100 mg of the compound 32 was dissolved in 1
ml of chloroform and heated under reflux for 2 days
with addition of 0.5 ml of ethyl bromide. Thereafter,
the same processing as in Reference Ixample 50 was
conducted to obtain 98 mg (yield 86%) of 11,12-di-0~
acetyl-8,9~anhydroerythromycin A 6,9-hemiketal ethyl,

bromide (compound 110) in white powders

REFERENCE EXAMPLE 101

150 mg of the compound 27 was dissolved in 1 ml
of chloroform, them 1 ml of bromoacetate and 0.5 ml.
of diisopropylethylamine were added thereto and the
mixture was stirred for 6 hours. After evaporation
of the solvent, 5 ml of ether was added and the pre-
cipitate formed was filtered. The precipitate was
washed with 10 ml of ether and dried to obtain 145 mg
(yield 80 %) of 8,9~-anhydroerythromycin A 649~hemi-
ketal methoxycarbonyl methyl bromide (compound 111)

in white powder.
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REFERENCE EXAMPLE 102

150 mg of the compound 27 was dissolved in 1
ml of chloroform, then 200 mg of bromoacetic acid
and 0.5 ml of diisopropylethylamine were added there-
to and the mixture was heated under reflux for 6
houwrs. After evaporation of the solvent 5 ml of
ether was édded and the precipitate formed was fil-
tered. The precipitate was washed with 10 ml of ether
and dried to obtain 127 mg (yield 71%) of 8,9-anhydro-
erythromycin A 6,9~hemiketal carboxymethyl bromide

(compound 112) in white powder.

REFERENCE EXAMPLE 103

150 mg of the compound 27 was dissolved in 1
ml of chloroform, then 0.5 ml of monofluorocethyl bro-
mide was added thereto and the mixture was heated
under reflux for 5 days. Subsequently, the same pro-
cessing as in Reference Example 75 was conducted to
obtain 135 mg (yield 76%) of 8,9-anhydroerythromycin
A 6,9-hemiketal (2-fluoroethyl bromide (compound 13)

in white powder.

REFERENCE EXAMPLE 104

150 mg of the compound 27 was dissolved in 1
ml of chloroform, then 0.5 ml of bromoacetonitrile

was added thereto an9 the mixture was allowed to stand

- 146 ~



at room temperature for 5 hours. Subsequently, the
same processing as in Reference Example 75 was con-
ducted to obtain 165 mg (yield 9h%) of 8,9-anhydro-
erythromycin A 6,9-hemiketal cyanomethyl bromide (com-
pound 1l4) in white powder.

The structural formulae, specific rotatory powers
and NMR spectrum values of the compounds obtained in

Reference Examples 96-104 are shown in Table 16.
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REFERENCE EXAMPLE 105

By using 200 mg of 9-dihydroerythromycin A 6,9=
epoxide (compound 84) (reference: Japanese Laid~Open
patent Publication No. 1588/1972) and 0.5 ml of allyl
bromide, the same processing as in Reference Example
50 was conducted to obtain 190 mg of 9-dihydroerythro-
mycin A 6,9-epoxide allyl broﬁide (compound 115 in

white powder.

REFERENCE EXAMPLE 106

By using 200 mg of 9-dihydroerythromycin A 6,9~
epoxide (compound 84) and 0.5 ml of propargyl bromide,
the same processing as in Reference Example 50 was
conducted to obtain 195 mg (yield 84%) of 9-dihydro-
erythromycin A 6,9~epoxide propargyl promide (compound
116) in white powder.

The structural formulae, specific rotatory
powers and NMR spectrum values of the compounds ob-
tained in Reference Examples 105 and 106 are shown in

Table 179
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REFERENCE EXAMPLE 107

S05 mg of the compound 75 was dissolved in 5
ml of methanol, then 121 mg of sodium hydrogen car-
bonate and 68.5 ul of allyl bromide were added
thereto, and the mixture was stirred at 500 Ce. for
two hours. This reaction mixture was diluted with
35 ml of ethyl acetate, and the solution was washed
with a saturated aqueous sodium hydrogen carbonate
and a saturated aqueous sodium chloride solution.
The ethyl acetate solution was dried over anhydrous
sodium sulfate and the solvent was evaporated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluant: chloroform-metha-
nol-conc., aqueous ammonia (10:1:0.1) to obtain 72 mg
(yield 67%) of allyl-nor—8.9-anhydroerythromycin A

6,9-hemiketal (compound 117) in white powder.

REFFERENCE EXAMPLE 108

By using 105 mg of the compound 75, 25 mg of so-
dium hydrogen carbonate and 14,7 Pl of propargyl bro-
mide, the same processing as in Reference Example 107
was conducted to obtain 66 mg (yield 60%) of propar-
gyl-nor—8,9-anhydroerythromycin A 6,9-hemiketal (com-

pound 118) in white powder.

REFERENCE EXAMPLE 109

105 mg of the!compound 75 was dispersed in 1 ml
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of methanol, then 0.29 ml of diisopropylethylamine

and 0.29 ml of l-iodopropane were added thereto,

and the mixture was stirred at SOOC. for 22 hours.

This reaction mixture was diluted with 20 ml of

ethyl acetate, and the solution was washed with a
saturated aqueous sodium hydrogen carbonate and a
saturated aqueous sodium chloride solution. The

ethyl acetate solution was dried over anhydrous 80~
dium sulfate and the solvent was evaporated under re-
duced pressure. The residue was purified by silica

gel column chromatography (eluant: chloroform-methanol-
conc. aqueous ammonia (50:1:0.1) to obtain 84 mg (yield
75%) of propyl-nor-8,9-anhydroerythromycin A 6,9~hemi~

ketal ‘compound 119) in white powder.

REFERENCE EXAMPLE 110

By using 105 mg of the compound 75, 0,26 ml, of
diisopropylethylamine and 0.21 ml of bromoethanol,
the same processing as in Reference Example 109 was
conducted to obtain 94 mg (yield 8U4%) of 2-hydroxyethyl-
nor-8,9~anhydroerythromycin M 6,9~-hemiketal (compound

120) in white powder.

REFERENCE EXAMPLE 111

f

By using 351 mg of the compound 75, 0.87 ml of

diisopropylethylamine and 2 ml of 2-iodopropane, the
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same processing as in Reference Example 109 was
conducted to obtain 101 mg (yield 27%) of isopro-
pyl~nor~8,9—anhydroerythromycin A 6,9-~hemiketal

(compound 121) in white powdere

REFERENCE EXAMPLE 112

By using 351 mg of the compound 75, 0.87 ml
of diisopropylethylamine and 2.2 ml of isobutyl bro-
mide, the same processing as in Reference Example 109
was conducted to obtain 52 mg (yield 14%) of iso~
butyl-nor—8,9—anhydroerythromycin A 64,9-hemiketal (

compound 122) in white powder.

REFERENCE EXAMPLE 113

1.0 g of the compound 76 was dispersed in 10
ml of methanol, to this 2.5 ml of diisopropylethyl-~
amine and 1.3 ml of allyl bromide were added, and the
mixture was stirred at 50°C. for 40 minutes. The
solvent was removed under reduced pressure, and the
residue was purified by silica gel column chromato-
graphy (eluant: chloroform-methanol-conc, aqueous
ammonia (50:1:0,1) to obtain 337 mg (yield 30%) of
diallyl—dinor—g,9—anhydroerythromycin A 6,9-hemi=-
ketal (compound 123) in white powder and 256 mg
(yield 24%) of allyl—dinor—S,9—anhydroerythromycin

A 6,9-hemiketal (compound 124) in white powdere.
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REFERENCE EXAMPLE 11k

500 mg of the compound 76 was dispersed in 5
ml of methanol, to this were added 0.6l ml of diis®-
propylethylamine and 0.33 ml of propargyl bromide,
and the mixture was stirred at 5000. for 1 hour. The
solvent was removed under reduced pressure, and the
residue was purified by silica gel column chromato-
graphy (eluant: chloroform-methanol-conc. Aaqueous
ammonia (100:1:10.1)) to obtain 114 mg (yield 21%)
of dipropargyl—dinor—g,9—anhydroerythromycin A 6,9~
hemiketal (compound 125) in white powder and 252 mg
(yiald 45%) of propargyl—dinor-8,9-anhydroerythromycin

A 6,9~hemiketal (compound 126) in white powder.

RUFERENCE EXAMPLE 115

By using 256 mg of the compound 124, 0.61 ml
of diisopropylethylamine and 0.31 ml of propargyl
bromide, the same processing as in Reference Example
109 was conducted to obtain 207 mg (yield 77%) of
N—allyl—N—pfopargy1~dinor-8,9—anhydroerythromycin

A 6,9~hemiketal {compound 127) in white powder.

REFBRENCE EXAMPLE 116

By using 100 mg of the compound 117 and 0.1
ml of allyl bromide, the same processing as in Re~

ference Example 50 wés conducted to obtain 110 mg
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(yield 9U4%) of allyl-nor-8,9-anhydroerythromycin A
6,9-hemiketal allyl bromide (compound 128) in white

powder.

REFERENCE EXAMPLE 117

By using 100 mg of the compound 117 and 0.1
ml of propargyl bromide, the same processing as in
Reference Lxample 50 was conducted to obtain 102 mg
(yield 854) of allyl—nor~8,9—anhydroerythromycin A
6,9-hemiketal propargyl bromide (compound 129} in

white powder.

REFERENCE EXAMPLE 118

By using 61 mg of the compound 118 and 0.1 ml
of propargyl bromide, the same processing as in Re-
ference Example 50 was conducted to obtain 51 mg (yield
72%) of propargyl—nor-8,9~anhydroerythromycin A 6,9~
hemiketal propargyl bromide (compound 130) in white

powere.

REFERENCE EXAMPLE 119

By using 99 mg of the compound 123 and 0.1l ml
of allyl bfomide, the same processing as in Reference
Example 50 was conducted to obtain 16 mg (yield 1h%)
of diallyl—dinor-8,9—anhydroerythromycin A 6,9~hemi-

ketal allyl bromide (compound 131) in white powder.
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REFERBLNCE EXAMPLE 120

61 mg of the compound 123 was dissolved 1

ml of methanol, then 12 mg of sodium hydrogen car=
bonate and 81.9 Pl‘of propargyl bromide were added
thereto, and the mixture thereof wasm stirred at room
temperature for 3 days. The same processing as in
Reference Example 50 was hereinafter conducted to ob-
tain 32 mg (yield 39%) of diallyl-dinor~8,9~anhydroery~-
thromycin A 6,9~hemiketal propargyl bromide (compound

132) in white powder.

REFERENCE EXAMPLE 121

By using 101 mg of the compound 126, 2% mg of
sodium hydrogen carbonate and 0.1 ml of propargyl bro-
mide, the same processing as in Reference Example 120
was conducted to obtain 38 mg (yield 30%) of dipro-
pargyl-dinor—8,9-anhydr0erythromyci§ A 6,9~hemiketal
propargyl bromide (compound 133) in white powder pro-

pargyl bromide (compound 133) in white powder.

REFERENCE EXAMPLE 122

By using 50 mg of the compound 121, and 0,1
ml of iodomethane, the same processing as in Reference

Example 50 was conducted to obtain 52 mg (yield B86%)

of 8,9-anhydroerythromycin A 6,9-hemiketal isopropyl

/
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iodide (compound 134) in vhite powder.

REFERZNCE EXAMPLE 123

By using 29 mg of the compound 122, and O.h
ml of iodomethane, the same processing a8 in Reference
Example S0 was conducted to obtnin 30 mg (yield 86%)
of 8,9—anhydroerythromycin A 6,9~hemiketal isopropyl

jodide (compound 135) in white powder.

REFERBNCE EXAMPLE 124

150 mg of the compound 27 was dissolved in 3
ml of chloroform, then 1 ml of butyl iodide was added
thereto and the mixture was heated under reflux for
% days. The same processing as in Reference Example
50 was hereinafter conducted. to obtain 12 mg (yield
64%) of 8,9—anhydroerythromycin A 6,9~hemiketal butyl

fodide (eempound 136) in white powder.

REFERENCE EXAMPLE 125

150 mg of the compound 27 was dissolved in 2
ml of chloroform, then 0.3 ml of cyclopronylmethyl
bromide was added thereto and the mixture was heated
under reflux for 2 days. The same processing as in
Reference Example 50 was hereinafter conducted to ob~
tain 145 mg (yield 81%) of 8,9~anhydroerythromycin

A 6,9-hemiketal cyclopropyl-methyl bromide (compound
¢
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137) in white powder.

REFERENCE EXAMPLE 126

150 mg of the compound 27 was dissolved in 2
ml of chloroform, then 0.5 ml of crotyl bromide was
added thereto and the mixture was allowed to stand
at room temperature for 6 hours. The same processing
as in Reference Fxample 50 was hereinafter conducted
to obtain 175 mg (yield 98%) of 8,9—anhydroerythromycin
A 6,9-hemiketal crotyl bromide'(compound 1%8) in white

powdere.

REFERENCE EXAMPLE 127

150 mg of the compound 27 was dissolved in 1.5
mL of chloroform, then 0.5 ml of 2,3~dibromopropene
was added thereto and the mixture was allowed to stand
at room temperature for 1 day. The same processing
as in Reference Example 50 was hereinafter conducted
to obtain 111 mg (yield 58%) of 8,9~anhydroerythromy-
cin A 6,9-hemiketal 2-bromoallyl bromide (compound

139) in white powder.

REFERENCE EXAMPLE 128

150 mg of the compound 27 was dissolved in 3
ml of chloroform, then 0.5 ml of propargyl chloride
was added thereto and the mixture thereof was heated

/
under reflux for 1 day. The same processing as in
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Reference Example 50 was conducted to obtain 156 mg
(yield 94%) of 8,9-anhydroerythromycin A 6,9-hemi—
ketal propargyl chloride (compound 140) in white
powders

The structural formulae, specific rotatory
powers and NMR spectrum values of the compounds ob-
tained in Reference Example 108-129 are shown in

Table 18.
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REFERENCE EXAMPLE 129

?3.5 mg of the compound 32 was dissolved in
0.8 ml of methanol, and 0,2 ml of water was added
thereto, followed by addition of 66.4 mg of CHBCOONa.
BHZO. The reaction mixture was heated at 500 Cey
and stirred after 26 mg of iodine was added thereto.
In order to maintain the pH of the reaction mixture.
at 8 to 9, O ml portions of 1N aqueous sodium hy-
droxide solution were added thereto after 10 minutes,
30 minutes and 1 hour, respectively, and the stirring
was further continued for 1 hour. The solution was
thereafter poured into 100 ml of dilute aqueous am-
monia and the resultant product was extracted with
chloroform. The extract was washed with dilute
aqueous ammonia and dried with anhydrous sodinm sule
fate. Thereafter, the solvent was distilled off under
reduced pressurc. The residue was purified by silica
gel column chromatography Z;iuant: chloroform-methanole
conc. aqueous ammonia (15:1:0.127to obtain 51 mg
(yield 70%) of 11,12-di-O-acetyl~de-l-methyl-8,9-an-
hydroerythromycin A 6,9-hemiketal {compound 1h1) in

white powders

REFERENCE EXAMPLE 130

By using 79 mg of the compound 141, 0,17 ml
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of diisopropylethylamine sand 0.16 ml of indomrthane,
the same processing as in Reference Example 109 was

conducted to obtain 30 mg (yield 37%) of 11,12-di-O-
acetyl~N-ethyl-nor-8,9~anhydroerythromycin A 6,9~

hemiketal (compound 142) in white powder.

REFERENCE EXAMPLE 131

By using 500 mg of the compound 20, 468 mg of
CHBCOONa-BHZO and 170 mg of iodine, the same process-
ing as in Reference Example 129 was conducted to ob—
tain 413 mg (yield 84%) of de-u—methy1-8,9-nnhydro;
erythromycin A 6,9-hemiketal cyclic 11,12-carbonate

{compound 143) in white powder.

REFERENCE EXAHPLE 132

By using 350 mg of the compound 143, 0.84 ml of
diisopropylethylamine and 0.77 ml of i;doethane, the
same processing as in Reference Example 109 was con-
ducted to obtain 254 mg (yield 69%) of N-ethyl-nor-
8,9~anhydroerythromycin A 6,9-~hemiketal cyclic 11,12

carbonate (compound 144) in white powder.

REFZRENCE EXAMPLE 133

By using 24.8 mg of 8,9~anhydroerythromycin B
6,9-hemiketal (reference: P. Kurath, et al., Expe~
rientia, 27, 362, 1971) and 0.2 mk of bromoethaneq

the same processing as in Reference Example 100 was
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conducted to obtain 20 mg (yield 69%) of 8,9~anhy-
droerythromycin B 6,9-hemiketal ethyl bromide (com-

pound 145) in white powder.

REFERENCE EXAMPLE 134

By using 2h4.7 mg of 8,9-anhydroerythromycin B
6,9~hemiketal and 0.05 ml of propargyl bromide, the
same processing as in Reference Example 50 was con-
ducted to obtain 24 mg (yield 83%) of 8,9-anhydroery-
thromycin B 6,9~hemiketal propargyl bromide (compound

146) in white powder.

REFERENCE EXAMPLE 135

By using 50 mg of the compound 54 and 0.3 ml
of propargyl bromide, the same processing as in Re-
ference Example 50 was conducted to obtain S mg
(yield 93%) of 11,12-O-isopropylidene-8,9-anhydroery=~
thromycin A 6,9-hemiketal propargyl bromide (compound

147) in white powder,

REFERENCE EXAMPLE 136

By using 50 mg of the compound 39 and 0,3 ml
of propargyl bromide, the same processing as in Rew
ference Example 50 was conducted to obtain 55 mg
(yield 96%) of 8,9-anhydroerythromycin A 6,9~hemiketal

11,12-phenylboronate .propargyl bromide (compound 148)

- 169 -~



10

15

20

in white powder,

REFERENCE EXAMPLE 137

By using 100 mg of the compound 20 and 0.3
ml of propargyl bromide, the same processing as in
Reference BExample 50 was conducted to obtain 108
mg (yield 93%) of 8,9¢anhydroerythromycin A 6,9~hemi~
ketal 11,12-cyclic~carbonate propargyl bromide (com-

pound 149) in white powders

REFERENCE EXAMPLE 138

By using 100 mg of the compound 37 and 0.3 ml
of propargyl bromide, the same processing as in Re-
ference Example 50 was conducted to obtain 107 mg
(yield 93%) of 8,9—anhydroerythromycin A 6,9~hemiketal
11,12-sulfite propargyl bromide (componnd 150) in white

powder.

REFERENCE EXAMPLE 139

100 mg of the compound 8 was dissolved in 2ml
of dry dimethyl sulfoxide, and to this, were added 1
ml of acetic anhydride and 0.3 ml of acetic acid.
The reaction mixture was allowed to stand for 1 day
at room temperature. Thereafter, the same processing
as in Reference Example 39 was conducted to obtain 65
mg (yield 56%) of 2'-O-acetyl-U4"-O-formyl-11,12-0~

methylthiomethy1-8,9-anhydroerythromycin A 6,9-hemi-

- 170 =



ketal (compound 151) in white powder.

REFERENCE BXAMPLE 140

150 mg of the compound 151 was dissolved in 6
ml of methanol, and to this, was added 1 m). of conc.
aqueous ammonia. The reaction mixture was heated,
for 2 days under reflux. Thereafter, the same process-—
ing as in Reference Example 40 was conducted to ob-
tain 105 mg (yield 76{%) of 11,12~di~0-methylthiomethyl-

8,9~anhydroerythromycin A 6,9~hemiketal (compound 152)

10

15

20

in white powderes

REFERENCE EXAMPLE 141

By using 100 mg of the compound 152 and 0.2
ml of propargylbromide, the same processing as in
Reference Example 50 was conducted to obtain 98 mg
(yield 86%) of 11,12-di~O-methylthiomethyl-8,9~-anhy~
droerythromycin A 6,9~hemiketal propargyl bromide

(compound 153) in white powder.

REFEGRENCE EXANPLE 1h42

99 mg of the compound 1 was dissolved in 3 ml
of chloroform, then 0.5 ml of propargyl bromide was
added thereto and the mixture was allowed to stand
at room temperature for 3 hours. The same process—

ing as in Reference Example 50 was hereinafter con-
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ducted to obtain 76 mg (yield 66%) of 2'~O-acetyl-
8,9-anhydroerythromycin A 6,9-hemiketal (compound
154) in white powder.

The structural formulae, specific rotatory
powers and NHR spectrum values of the compounds ob-
tained in Reference BExamples 129-142 are shown in

Table 190
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TABLE 19(b)

Co:go‘md WMR spectrum { value ppm -
8~Me 3"-0OMe
(B, 3H) (s,311) Others (solvent)
141 1.59 3.3k 1.99 (OAc, s, 3H), 2.03 (OAc
s, 3H) 2.h2 (3'-NMe, s,3H)
(cpely)
3
142 1.60 3.34 1.99(0Ac, s,31), 2.03(0Ac,
5,3M) 2.23 (3'-llg, s,30)
(cpely)
143 1.62 3.35 2.42 (3'-lle,s,31) (cnclj)
14k 1.61 3635 2.23 (3'-NMe, s,3H) (CDClj)
145 1.58 3.38 2.1k (3'—NHe2, 8,611) (cnjon)
146 1.58 3.39 3.25 (3'—NMe2, 8,61) (CDBOD)
!
147 1.62 3,39 . 0113
1.38 ( C ,s,6n)(00300)
7 Ncn
3
3.27 (3'-liMe,, s,6H)
148 1.62 3.39 3.28(3'-Nie,,, 5,61) (cnjon)
7-3-7-8 (ph, m, 5H)
149 1.61 3.53 3.37(3'-HMte» 5,6H) (09013)
150 1.57 3.39 3.39(3" -NHs, s,6u)(cusov)
151 1.58 3.36 2,04(2"-Chc, 5,3H), (cnc13)
2.27(3'~NMs,, 5,6H),
8.19(L"-CHOTs, 111)
152 1.58 3.35 2.22(11-SCH_, 8, 3H),(cnc13)
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TABLE 19(b)-continued

Compound ~ _______MNHR spectrum J value ppm

No. 8-Me 3M-OMe
(s, 3H) (5, 3M) Others (solvent)

153 1.58 3.39 2.22(SCH,, s,611), (cvjon)

3-25(3'-Nﬂe2. 5, 6H)

154 1.56 3.38  +2.20 (2'-0OAc, s, 3H), (CD

3,32 (3'—NM,2, s, 6H)

REFERENCE EXAHPLE 143

150 mg of the compound 84 was dissolved in 3 ml
of echloroform, then 0.5 ml of propargyl chloride was
added thereto and the mixture was heated under reflux
for 1 day. Thereafter, the same processing as in Re-
ference Example 50 was conducted to obtain 1h2 mg
(yield 86%) of 9~dihydroerythromycin A 6,9-epoxide

propargyl chloride (compound 155) in white powder.

REFERENCE EXAMPLE 1hb4

By using 143 mg of the compound 84, 27 ml of
acetic anhydride and 31 Pl of pyridine, the same pro-
cessing as in Reference Example 23 was conducted to
obtain 125 mg (yield 83%) of 2'-acetyl-9-dihydroery-

thromyecin A 6,9-epoxide (compound 156) in white powders

REFERENCE EXAMPLE 145

150 mg of the compound 84 was dissolved in 3

ml of chloroform, then 0.5 ml of benzyl chloride was
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added thereto and the mixture was heated under re-—
flux for 38 hours. Thereafter, the same processing
as in Reference hxample 50 was conductad to ohbtain
155 mg (yield 81%) of O-dihydroerythromycin A 6,9~

epoxide benzyl chloride (campound 157) in white

powder.

REFERENCE EXAMPLE 146

150 mg of the compound 84 was dissolved in 3
ml. of chloroform, then 0.5 ml of l-bromo~2~fluoro—~
ethane was added thereto and the mixture was heated

under reflux for 7 days. Thereafter, the same pro-

cessing as in Reference Fxample 50 was conducted to

obtain 66 mg (yield 37%) of 9-dihydroerythromycin A
6,9-epoxide 2-fluoroethyl bromide (compound 158) in

pale yellow powder.

REFERENCE EXAMPLE 147

150 mg of the compound 84 was dissolved in 3
ml of chlornform, then 0.5 ml of eyclopropylmethyl

bromide was added thereto and the mixture was heated

" under reflux for 38 hours. Thereafter, the same pro-

cessing as in Reference Example 50 was conducted to

- 179 -




obtain 153 mg (yield 865}) of 9-~dihydroerythromycin
A 6,9-epoxide cycloprovylmethyl bromide (compound

159) in white powder.

REFSRENCE EXAMPLE 148

150 mg of the compound 84 was dissolved in 3
ml of chloroform, then 0.5 ml of 3-butenyl bromide
was added thereto and the mixture was heated wunder
reflux for 38 hours. Therenfter, the same process-—
ing as'in Reference Ixarmple 50 was conducted to ob~-
tain 113 mg (yield 63%) of 9-dihydroerythromycin A
6,9-epoxide 3-butenyl bromide (compound 160) in white

powder.

REFERACE BXAiFLs 1h9

125 mg of the compound 156 was dissolved in 3
ml of chloroform,, then 0.5 ml of prdpargyl bromide was

added thereto and the mixture was nallowed to stand
at room temperature for 3 hours. Thereafter, the same
processing as in Reference sxample 50 was conducted to

obtain 11U mg (yield 79%) of 2'-N-acetjl-9-dihydro-
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erythromycin A 6,9-epoxide propargyl bromide (com=
pound 161) in white powder.

The structural formulae, specific rotatory
powers and NMR spectrum values of the compounds ob-
tained in Reference Examples 143-149 are shown in

Table 20,
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REFLRENCE EXAMPLE 150

By using 64 mg of 6~O-methylerythromycin A
(reference: 5. Morimoto, et al., J. Antibiotics,
37, 187, 1984) and 0.1 ml of propargyl bromide, the
same processing as in Reference Ixample 50 was con-
ducted to obtain 73 mg (yield 98%) of 6-O-methylery-
thromycin A propargyl bromide (compound 162) in white

powder,

REFERENCE EXAMPLE 151

200 mg of erythromycin A was dissolved in 3
ml of chloroform, then 0.3 ml of ethyl iodide was
added thereto and the mixture was heated under reflux
for 20 hours. Thereafter, the same processing as in
Reference Example 54 was conducted to obtain 150 mg
(yield 62%) of erythromyéin A ethyl iodide (compound

163) in pale yellow powder.,

REFERENCE EXANPLE 152

100 mg of erythromycin A was dissolved in 2
ml of chloroform, then 0.2 ml of allyl bromide was
added thereto and the mixture was stirred at room
temperature for 5 hours. Therecafter, the same pro-
cessing ms in Reference Example 50 was conducted to
obtain 97 mg (yield 83%) of erythromycin A allyl bro-

/
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mide {compound 16L).

REFERENCE EXAMPLE 153

200 mg of erythromycin A was dissolved in 3
ml of chloroform, then 0.2 ml of propargyl bromide
was added thereto and the mixture was stirred at
room temperature for 3 hours. Thereafter, the same
processing as in Reference Example Sh was conducted
to obtain 202 mg (yield 874) of erythromycin A pro-
pargyl bromide (compound 165) in white powder.

The structural formulae, specific rotatory
powers and NMR spectrum values of the compounds ob~
tained in Reference Examples 150-153 are shown in

Table 21,
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REFERENCE EXAMPLE 154

50 mg of the compound 9 was dissolved in 1
ml of chloroform, then 0.2 ml of methyl iodide was
added thereto and the mixture was stirred at room
temperature for 3 hours, Thereafter, the same pro-
cessing as in Reference gxample 50 was conducted to
obtain 49 mg (yield 83%) of W"'-0-formyl-8,9-anhydro-
erythromycin A 6,9-hemiketal methyl iodide (compound

166) in pale yellow powder.

REFERENCE EXAMPLE 155

50 mg of the compound 9 was dissolved in 2 ml
of chloroform, then 0.5 ml of ethyl iodide was added
thereto and the mixture was heated under reflux for
20 hours. Subsequently, the same procesning as in
Reference Example 50 was conducted to obtain 38 mg
(yield 13%) of 41t e0~formyl~8,9~anhydroerythromycin
A 6,9-hemikgtal ethyl iodide (compound 167) in pale

yellow powder.

REFERENCE EXAMPLE 156

50 mg of the compound 9 was dissolved in 2 ml
of chloroform, then 0.5 ml of propyl iodide was added
thereto and the mixture was heated under reflux for 48
hours. Subsequently, the same processing as in Re-

ference Example 50 was conducted to obtain 3h mg,
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(yield 56%) of W"-0-formyl-8,9-anhydroerythromycin
A 6,9-hemiketal propyl iodide (compound 168) in

pale yellow powder,

REFERENCE EXAMPLE 157

50 mg of the compound 9 was dissolved in 1
ml of chloroform, 0.2 ml of propargyl bromide was
added and the mixture was stirred at room temperature
for 3 hours. Subsequently, the same processing as in
Reference Example 50 was conducted to obtain 51 mg.
(yield 87%) of W"-O-formyl-8,9-anhydroerythromycin A
6,9-hemiketal propargyl bromide (compound 169) in

white powders

REFERENCE EXAMPLE 158

50 mg of the compound 9 was dissolved in 1 ml
of chloroform, then 0.2 ml of allyl bromide was added
thereto and the mixture was stirred at room tempera-
ture for 5 hours. Subsequently, the same processing
as in Reference Example 50 was conducted to obtain
47 mg (yield 80%) of W"-O-formyl-8,9-anhydroerythro-

mycin A 6,9~hemiketal allyl bromide (compound 170)

in white powdereo

REFERLENCE EXAMPLE 159

/
50 mg of the compound 50 was processed in the
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same manner as in Reference #ixample 154 to obtain
50 mg (yield 84%) of 11-O-acetyl-8,9-anhydroery-
thromycin A 6,9~hemiketal methyl iodide {compound

171) in pale yellow powder.

REFERENCE EXAMPLE 160
50 mg of the compound 50 was processed in the
same manner as in Reference FExamplel55 to obtain 39
mg (yield 65%) of 1l~0O-acetyl-8,9~anhydroerythromycin
A 6,9~hemiketal ethyl iodide (compound 172) in pale

yellow powder.

REFERENCE EXAMPLE1SL

50 mg of the compound 50 was processed in the
same manner as in Reference Example 156 to obtain 33
mg (yield 54%) of 11-O-acetyl-8,9~anhydroerythromycin
A 6,9-hemiketal propyl iodide (compound 173) in pale

yellow powder,

REFERENCE EXAMDPLE 162

50 mg of the compound 50 was processed in the
same manner as in Reference Example 157 to obtain L9
mg (yield 84%) of 11-O-acetyl-8,9-anhydroerythromycin
A 6,9-hemiketal propargyl bromide (compound 174#) in

white powder.

REFERENCE EXAMPLE 163

50 mg of the compound 50 was processed in the
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same manner as in Reference Bxample 162 to obtain
46 mg (yield 79%) of 11-O-acetyl-8,9-anhydroerythro-
mycin A 6,9-hemiketal allyl bromide (compound 175)

in white powder.

REFERENCE EXAMPLE 164

50 mg of the compound 25 was dissolved in 1
ml of chloroform, then 0,2 ml of propargyl bromide
was added thereto and fhe mixture was stirred at room
temperature for 3 hours. Thereafter, the same pro-
cessing as in Reference Example 50 was conducted to
obtain 4k mg (yield 77%) of 4"-O-formyl-11-O-mesyl-
8,9~anhydroerythromycin A 6,9-hemiketal propargyl bro-

mide (compound 176) in white powder.

REFERENCE BXAMPLE 165

50 mg of the compound 57 was dissolved in 2 ml
of chloroform, then 0.3 ml of ethyl iodide was added
thereto and the mixture was heated under reflux for
20 hours. Subsequently, the same processing as in
Reference Example 50 was conducted to obtain 39 mg
(yield 66%) of 11~0-mesyl-8,9-anhydroerythromycin A
6,9-hemiketal ethyl iodide (compound 177) in pale

yellow powdero

REFERENCE EXAIPLE 166

50 mg of the_pompoﬁnd 57 was dissolved in 2 ml
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of chloroform, then 0.3 ml of propyl iodide was
added thereto and the mixture was heated under re-
flux for 48 hours. Subsequently, the same process-—
ing as in Reference Example 5I wns conducted to ob-
tain 34 mg (yield 56%) of 11-O-mesyl-8,9-anhydro-
erythromycin A 6,9~hemiketal propyl iodide (compound
178) in pale yellow powder,

The structural formulne, specific rotatory
powers and NMR spectrum values of the compounds oh-
tained in Reference Rxamples 154-166 are shown in

Table 22.
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EXAMPLE 1
A capsule preprralion isn formed by suffi-
clently mixing -the following components of the fol-

lowing amounts and filling the same in a No, 3 capw=

5 sule:

11,12-di~0O-acetyl-8,9~anhydro~
mycin A-6,9-hemiketal

Zaompound (3227 1.5 mg

Lactobionic acid 0,75 mg

10 Lactose 96.25 mg
Magnesium stearate 1 mg

per capsule 99,5 mg

.......

For an adult, 1 to 2 capsules are given three

times a day before each meals

15 EXAMPLE 2
The following components of the following
amounts are formed as a flaf tablet, with slanted
edges, of a diameter of 6.5 mm. according to the
Japanese Pharmacopoeia, General Rule 14, Table Pre-

20 paration:

- 194 ~



10

15

20

25

11,12-di-0O-acetyl-8,9~anhydroery-
thromycin A-6,9-hemiketal /Com-
pound (32)/

Lactobionic acid
Lactose

Corn starch
Hydroxypropyl cellulose

Magnesium stearate

per tablet

2.5 mg
1.25 mg
72.25 mg
30 mg

5 mg

0.5 mg

109,5 mg

For an adult, a tablet is given th

day before each meal.

EXAMPLE 3
The following components of the fo
amounts are dissolved in distilled water
jection, then filtered by a Millipore fil

lyophilized. An intravenous injection pr

ree times a

llowing
for ine
tery and

eparation

is prepared, at use, by dissolving thus lyophilized

product in distilled water for injection

volume of 5 ml:

to a total

11,12-di-0-acetyl-8,9~anhydroery-
thromycin A-6,9~hemiketal /Compound
32)/

Lactobionic acid
/
Mannitol

2 mg
1l mg
150 meg

153 mg
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For an adult, this preparation is divided
into 10 portions, and three administrations are

given a day, one portion each time.

EXAMPLE &4

A capsule preparation is formed by sufficient~
ly mixing the following components of the following

amounts and filling the same in a No. 3 capsule:

11-0~methanesu1fony1-8,9-anhydfoery—
thromycin A-6,9-hemiketal Zaom—

pound (57)7 1.5 mg
Lactobionic acid 0,75 mg
Lactose 96.25 mg
Magnesium stearate 1l mg
per capsule 99,5 mg

For an adult, 1 to 2 capsules are given three

times a day before each meal.

EXAMPLE 5
The following components of the following
amounts are formed as a flat tablet, with slanted
edges, of a diameter of 6.5 mm, according to the

Japanese Pharm300poeia, General Rule 14, Table Pre-~

paration:
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11-0-methanesulfonyl-8,9~anhydro-
erythromycin A-6,9-hemiketal

/[Compound (57)7 2.5 mg

Lactobionic acid 1.25 mg
5 Lactose _ 72025 mg
Corn starch 30 mg
Hydroxypropyl cellulose 3 mg
Magnesium stearate 0,5 mg

per tablet 109.,5 mg

10 For an adult, a tablet is given three times a

day before each meal.

EXAMPLE 6
The following components of the following
amounts are dissolved in distilled water for in-

15 jection, then filtered by a Millipore filter, and
lyophilized. An intravenous injection preparation
is prepared, at use, by diseolving thus lyophilized
product in distilled water for injection to a total

volume of 5 ml:

20 11-0-methanesul fonyl-8,9~anhydro~
erythromycin A-6,9-hemiketal
Zﬁompound (5727 2 mg
Lactobionic acid 1 mg
Mannitol ‘ 150 mg
153 mg
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For an adult, this preparation is dividdd
into 10 portions, and three administrations are

given a day, one portion each time.

EXAMPLE 7

8,9~anhydroerythromycin A 6,49~ 0.5 mg
hemiketal-methyliodide
/Compound (55)7

Lactose . 96.25 mg
Magnesium stearate 1 mg

per capsule 96.75 mg

A capsule preparation is formed by sufficient-
1y mixing the above components of the above amounts
and filling the same in a No. 3 capsule,

For an adult, 1 to 2 capsules are gliven three

times a day before each meal.

RXAMPLE 8

8,9-anhydroerythromycin A~6 4,9~
hemiketal-ethyliodidd

éﬁompéund (6017 0.2 mg
Lactose 72.25 mg
Corn starch 30 mg
Rydroxypropyl cellulose 3 mg
Magnesium stéarate - 0.5 mg

per capsule 105.95 mg
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The above components of the above amounts
are formed as a flat table, with slated edges, of
a diameter of 6.5 mm, according to the Japanese
» Pharmacopoein, General Rule 14, Table Preparation.

For an adult, a tablet is given three times

a day before each meal,

EXAMPLE 9

11-0-methanesulfonyl-"=0-formy1-8,9-

anhydroerythromycin A-6,9-hemi-

ketal Zaompound (2557 ' 2.5 mg
Lactobionic acid 1,25 mg
Lactose 72,25 mg
Corn starch 30 mg
Hydroxypropyl cellulose 3 mg
Magnesium stearate 0.5 mg

per capsule 109.5 mg

The above components of the above amounts are
formed as a flat table, with slanted edges, of a dia~
meter of 6.5 mm, according to the Japanese Pharmaco-
poeia, General Rule 1k, TabletPreparation.

For an adult, a tablet is given three times
a day before gach metals

As described hereinbefore, the compound /A7
/
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has an excellent effect of stimulating the gastro-
intenstinal contractive motion, and the preparation
of the present invention containing this compound
can be advantageously used as a digestive tract con-

tractile motion stimulant.
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WHAT IS CLAIMED IS:

1. A therapeutic method of stimulating di-
gestive tract contractile motion in mammals which
comprises administering orally or non-prally to mam-

5 mals in need of such treatment an effective amount
of a digerstive tract contractile motion stimulant
composition comprising a pharmaceutics1ly acceptable
carrier and an effective digestive contractile motion

stimulating amount of a compound having the formula:

10
wherein R1 is selected from the group consisting of:
a hydrogen atom,
an acyl radical of Cl_saliphatic carboxylic
acid,
15 a 06—12 aroyl radical,

a Cl—6 alkylsulfonyl radical,

- 201 ~




A €, 12 dialkyloxyphosphoryl radical, and

a C diaryloxyphosphoryl radicalj

12-24

R® is selected from the group consisting ofs
a hydrogen atom,
> a Cy ¢ alkanoyl radical which may be substi-

tuted by C1 alkoxycarbonyl radical,

3

a 06-12 aroyl radical,

a 01—6 alkylsulfonyl radical,

a C6—12 arylsulfonyl radicnl,
10 a C7_Zoara1kylsu1fony1 radicaly and
a C1 3 alkyl radical which may be substituted

by C2—6 alkoxy radicalj

wherein 7 stands for the formula:
:>}1 12<: CH3
5 o

15 wherein R5 is selected from the group consisting of:

OR

a hydrogen atom,
a Cl-6 alkanoyl radical,

a aroyl radical,

C6-12
a Cl 6 alkylsulfonyl radical,

20 a C6_12 arylsulfonyl radical,
a C7__20 aralkylsulfonyl radical, and
a Cl 3 alkyl radical which may be substituted by
Cl—k alkylthio radical,

and R6 j= selected from the group consisting ofs

- 202 -




a hydrogen atom,
a Clu6 alkanoyl radieal; and
a.Cl_3 alkyl radical which may be unsubsti-

tuted by C]-h alkylthio radical,

5 or wherein 7 stands for the formula:

11 12 chl
. 3
OH i

or Z stands for the formula:

wherein Y stands for the formula B—R8 (wherein R8

10 stands for Co12 aryl radical)

N ~
\c=o, S=0, C=S,
S yd Ve

or the formula:

/R9

. gl0

wherein each of R9 and Rlo, which may be the same

15 or different, stands for a hydrogen atom or a C1—6

alkyl radical;
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wherein Rb

a

2

~N

js selected from the group consisting ofs:
hydrogen atom and
Cl—6 alkyl radical;
and wherein R® is selected from the group
coﬁsisting of:
hydrogen atom,
CZ—6 alkyl radical which may be substituted
with one or more hydroxyl radicals,
CZ~6 alkenyl radical, and
02—6 alkynyl radicalj
or together Rb and R® from a CB_chclic al=

kylamino radical together with the adjacent

nitrogen atom; or

Ra stands for the formula

d
R

/

e -
-+ ~R7,X

N

R

wherein Rd is Cl~6 alkyl radical, and R® and Rf,

which may be the same or different are selected from

the group consisting of:

/
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a hydroéen atom,

a 01-6 alky; rodical which may be substituted
by hydroxyl radical, carboxy radical, cyano
radical, or hﬁlogen, a C3uscyclon1kyl radi-
cal, or a Clnjalkoxycarbonyl radical}

a C7_20 aralkyl radicalj

a Cs g alkynyl radical; or

together R® and Rf form a C6—7 cyclic alkylamino
radical with the adjacent nitrogen atom;

X stands for an anion; and

11

R and Rl2 each represent a hydrogen atom or both

taken together to form a chemicnl bonde

2. The method of Claim 1, wherein the digestive

tract contractile motion stirulant compound is selected

from the group consisting of: 8,9~anhydroerythromycin
A 6,9~hemiketal methyl ijodide, 8,9~anhydroerythromy-
cin A 6,9-hemiketal 2-hydroxyethyl bronide, 8,9-an-
hydroerythromycin A 6,9-hemiketnl allyl bromide, 8,9-
anhydroerythromycin A 6,9-hemiketal benzyl chloride,
8.9—anhydroerythromycin A 6,9-hemiketal ethyl bro~
mide, diethyl—dinor—anhydroerythromycin A 6,9-hemi-
ketal, 8,9—unhdroerythromycin A propargyl bromide,
allyl-nor—S,9—anhydroerythromycin A 6,9-hemiketal

and 8,9-anhydroerythromycin A 6,9-hemiketal propar-

gyl chlorides.



3. The me thod of ¢laim 1, wherein Rl in the
digestive tract contractile motion stimulant com=-
pound is a hydrogen atom or an acyl raddcal of Cl 5

aliphatic carboxylic acid.

5 4. The method of Claim 1, wherein R2 in the
digestive tract contractile motion stimulant compound
is a hydrogen atomy a Cl-S alkanoyl radical or 01_5

alkylsul fonyl radical.

5. The method of Claim 1, wherein 7 in the
10 digestive tract contractile motion stimulant compound

has the formula:

11 12 Cn3
ORs/ OR6

wherein each of Rg and R, are independently
selected from the group consisting of hydrogen

15 atom, and 01_5 alkanoyl radlicale.

6. The method of Claim 1, wherein ¥ in the
digestive tract contractile motion stimulant compound
is selected from the group consisting of:

s CH3

§=0, C=0, C-85, B-Ph and C
CH
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7. The method of Claim 1, wherein R in
the digestive tract contractile motion stimulant

compound has the formula:

h
R
N
R
. b . . . [
5 wherein R is @ bl to C6 radical and R~ 1is

a 02 to 06 alkyl radical which may be substi-

tnted with one or more hydroxyl radicals.

8. The method of Claim 1, wherein RY in the
digestive tract contractile motion stimulent compound

10 is N-methyl-H-ethylamino radicals.

9. The method of Claim 1, wherein R® in the
digestive tract contractile motion stimulant compound

has the formula:

!

4
<N Y—-R®, X~

Nor

15 wherein Rd is a C1—6 alkyl radical, and rR? and Rf,
which may be the same or different hre selected from
the group consisting of:

a hydrogen atom,

a C alkyl radical which may be substituted by

/

1-6
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hydroxyl radical, carboxy radical, e¢yano
radical, halogen, 03_5 cycloalkyl radical,

or alkoxycarbonyl radicalj

01_5
a 07_20 aralkyl radicalj
5 acC, ¢ alkenyl radical; and
a CZ-6 alkynyl radicalj; or
together R® and Rf form a C5_7 cyclic alkyl~
smino radical with the adjacent nitrogen

atom;

10 and X stands for an anion.

10. The method of Claim 1, wherein Rf in the
dipestive tract contractile motion stimulant com-

pound is 02—6 alkenyl or 02—6 alkynyl radical.

11. The method of Claim 1, wherein R® and
15 Rf form a C5-7 cyclic alkylamino radical with the
adjacent nitrogen atome
12. The method of Claim 1, wherein a di~
gestive tract contractile motion stimulant composi-
tion additionally comprises one or more of the phar-
20 maceutically acceptable additional components
selected from the group consisting of vehicle, di-
sintegrator, lubricant, binder, dispersant and

plasticizer.

13. The methdd of Claim 1, wherein the effec~
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tive amount of the digertive contractile motion
stimulating compound of formula (1) for oral admi-
nistration to a mammal in need of such treatment is
in the range of from about 0.0001 to 100 mg/kg in A
form diluted or'compounded with pharmaceutically

acceptable carries or diluents.

14, The method of Claim 1, wherein the effec~
tive amount of the digestive contractile motion sti-
mulating compound for oral administration to a mammal
in need of such treatment is in the range of from
nbout 0.00001 to 10 mg/kg in a form diluted or com-
pounded with pharmaceutically acceptable carriers or

diluents.

SATOSHI OMURA
ZEN ITOH
Inventors
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