EP O 184 162 Bl Description This invention relates to novel tricyclo
conpounds havi ng pharnacologiQaIE%cthéitigﬁ, to a process for their
p&pducgion, to a pharnmaceuti cal Hb i 152 containing the same and to
birologically pure cultures. 5 More particularly, it relates to novel
tricycl op, ds, which have pharnmacol ogical activities such as
| mmunosuppressive activity, antimcrobial activity, and the like, to a
process f ofik ibtion FeRAbEGS hévBs tridylo ToiRPouhdSBIEaHg bitafthac6IBgiRP &dtilifids o GORERBES o J
t he sanemaingrodultion, 1o 8 Phiredeaiehl.compbskigh \abriaining the Yankddnd & bidibyRalySiufeycufafies. 579
(1980)s 10 RepogateiiariyPk redes td fdvblaNdyEl§ contpoidk,awhichitavbphilmacoligical activities such as
oar, | >immunosuppressivé_aéilvity2 antimicrobiish activity; |add @@ like, tohed Sro¢ess @or tiseirt prodadtion,htovea s
| sol at edpHarnsateuticdl tanipesitiodicoBtinigpthosareasd foyagsothewyfi cus. The sole utility of
Rapanycin is "antifungal antibiotic" activity. In Canadi an Journal of
Chemi st r in Ga@adiad Jasnal Af THONista(H8, 579 (198%et hoxyr apanycin of the forrmula: _OH~~
O S1OCK as* 45 is disclosed in this prior art, which is isolated from
cul t ures ofRagmyelpbihg felloyingyesingdcopi cus. The sole utility of this
Denet hoxyrapanycin is "antifungal antibiotic" activity. 50 The
antifungal substance identified as Asconygin is disclosed in USP 3,244, 592,
whi ch is produced by cultivating a strﬁu Qf, St rept onyces hygroscopi cus
var. 3d5comyceticus (ATCC 14891). Accoy® Yy, one object of this invention
is to provide the novel tricyclo COaR8 # Which are useful for treatnent
and prevention of resistance by t KL ' graft-versus-host di seases
by’ medul | a ossiun1transplantatiaqg~fgf%innﬁn .y seases, and infectious
di seaggs. 55 Anot her obj ectuoqf k%ii : fion is to provide a process
for,production of the tricycl orjpou rment ati on processes and
syTt hetic processes. A further obfe thi sly,nvention is to provide a
phar maceuti cal composition containing, as active ingredients, the tricyclo
conmpounds. 3

25 is disclosed in this prior art, which was isolated from cultures of Streptomyces hygroscopicus.

The sole utility of Rapamycin is "antifungal antibiotic™ activity. )

Iin Canadian Journal of Chemistry 60, 2046 (1982)

30 Demsthoxyrapamycin of the formula:
85
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45

is disclosed in this prior art, which is isolated from cultures of Streptomyces hygroscopicus.

The sole wtility of this Demethoxyrapamycin is "antifungal antibiotic” activity.

50 The antifungal substance identified as Ascomycin is disclosed in USP 3,244,592, which is produced by
cultivating a strain of Streptomyces hygroscopicus var. ascomyceticus (ATCC 14891).

Accordingly, one object of this invention is to provide the novel tricyclo compounds, which are useful for
treatment and prevention of resistance by transplantation, graft-versus-host diseases by medulla ossium
transplantation, autoimmune diseases, and infectious diseases.

55 Another object of this invention is to provide a process for production of the tricyclo compounds by
fermentation processes and synthetic processes.

A further object of this invention is to provide a pharmaceutical composition containing, as active
ingredients, the tricyclo compounds.




EP O 184 162 Bl Still further object of this invention is to provide a use
of the tricyclo conpounds for _rrpgﬁf@ggg%'bqg a nedi canent for treating and
preventing resistance by transp tati oh,” graft-versus-host di seases by
medul | a ossium transpl antation, autoi nmune di seases, infectious diseases,

and the | gurtndy bfect SRS Fverkioh RS plH&SE e di MRS RompdundsSiort RanifBctiiab @d t hat
thi's | QKGR fdr fedtihg SHdHRvERing foSithiRB By BaSishtalion, BRftl&ISshbdt AlseadBihy HRslulla

di sCOV eds¥iurf trardBidnt4ioh, batbimmai itchiss, iINEITHR WROSes, Bl BOB06, FR- 900520,

FR- 90052 3wah ¢bspdot RQRDRBsohtLin®hiRAGES to beIndtBartkat ¢t idvshtion iswigihiRed XD EHA, based

FR- 9605hChe firSl-=060 A discovetly dfied @GaSspadifesbmpuiads, PROMS506, FR-0005200 FH-900523 3nd

i sol at efR-900535suisstdhedsimin fricbandetail] thel FR-9€0508, IFB-90052@iFREAA05S2Y afdofRYEN0625t sulstancds new
speci eswdpefirsiygand gievlp isplated dn Bire fopt drom celfire Wiothls otaained by dgrmbiitatioh ofamewespeaiassi ve
st udy flwlongihg to igehus Stieptanfycesheni cal structures of the FR- 900506, FR- i0
900520, FRed)@E 38Ul of aF RAGEOS S8dys foh slucidatiensoftchemitah pyetuss of dfe KRH08S8NERNLt i on
hav e 05 IOB®AJEHI0PR3ad ER-90525 subgjancorcthe invamfors-af thistinvgetion have spqseqdedin defetmipn

pr oduci ifgjthe phemical stryctyres theseah aastiel Rrogiicing fedriqyele eamprids of thig inveslien: r j cycl o
conpounds TRSF ey iiicycle cRMpRYNdS Af this, ifvankion,cap pe.wprssantgd By, the fllowing geaetp!iRfmiener al

formul a: 15 R20 ~ ~ ~ C goO it

~~~~~~~ (1) 30~~~~~ 3 $g0 f CH 3 3 35 wherein R1L i s hydroxy or
connbsnly prot ect ed hy% i s hydrogen, hydroxy or commonly protected
hydr oxy, 40 R3 IS , ethyl, propyl or allyl, n is an integer

of 1 or 2, and the CHIT a line and dotted line is a single bond or a
deubl e bond, provided that when]Rl agegl R2 are each hydroxy, n is an integer
of 2,and the synbol of a l|igge_apd do tdd line is a si ngl e bond, then R3 is

rrSLhyl, propyl or allyl, 45 a&@nd sg 6Qf .,80 35 4 EP 0 184 162 Bl
.47 A preferred conpoupdiys_such § ®hi ch can be represented by the
follow ng fornul a LG
25 R _
' (I)
_ CH
W, CH3 3

30

35

wherein
R! is hydroxy or commonly protected hydroxy,
R? is hydrogen, hydroxy or commonly protected hydroxy,
\/ 40 R® is methyl, ethyl, propyl or allyl,

n is an integer of 1 or 2, and
the symbol of a line and dotted line is a single bond or a double bond,
provided that when R! and R2 are each hydroxy, n is an integer of 2 and the symbol of a line and
dotted line is a single bond, then R® is methy!, propy! or allyl,

45 and salt thereof.

50

55



Ve

15 3 1 C 20

OC~s OC~z wherein Rl I s hydroxy or commnl prot ected hydroxy 25 R2

i's hydroxy or commonly protected hFfib18# 18284 R3  is nethyl, propyl or
allyl. 1t is preferred that R3 in corrpound CHis allyl. t is
further pref h r

al kyl - di phenyl’s pre‘? rreP cgypoun%'ggur?%gé:lgjﬁ %@h;%igé g 'E%d bﬂgﬁﬁo"ﬁn f rg;él;/il ic 30
acyl oxy or pharnaceutlcally acceptabl e organic sulfonlc acyloxy. It is
particularly preferred t onpound 11 R is hydroxy; Cl-C6

al kyl t hinet hoxy; tri (G -Cs yI si |yl oxy; Cl-Cs al kyl -di phenyl silyloxy; C1
- Cs al kanoyl oxy whi ch r&é? boxyex 35 cyclo (C3-Cs)al koxy(d -Cs

) al kanoyl oxy whi ch nmay have two CJ}i - C6lafkyl greups on the cycl oal kyl
noi ety; canphorsul fonyl oxy; ar@yOxy wi~ed w’have one or two nitro, in
whi ch the aroyl noiety is sel grjoup consi sting of benzoyl

t ol uoyl ;1o xyl oyl and naphthoy{l ; 3ren Qul f omyl oxy_véhi ch may have hal ogen, in
which the arene noiety is s romt he rou"f) consi stingd of benzene,
tol uene, xyl ene and napht hal e phenyl (@ - C4) al kanoyl oxy whi ch may have
Cl-Cs al koxy and trihal o(G - dxyl and B2 % gydroxy or 40 G -C6

al kanoyl oxy. According to on& e odsﬂment Is G -C6 al kanoyl oxy and R2 is
hydroxy ¥r Cl1 -C al kanoyl oxg., OXed ified corrpounds are

12-[ 2- (4 acet oxy- 3- net hoxycyal Bhexy | ) - 1- gt h§Ryinyl ]-17-al l yl - 1, 14- di hydr ox

l 1
28_d| oxa- 4- azatrlcyclo[22 3 1. 04 ]-otacos 1 8-ene-2, 3,10, 16- tetraone;
14 acet %iy 1 2-[2- (4-acet oxy- 3- moFRexPEYsl ohexyl )-1 -nethyl vinyl]-1
hydr oxy- 23, 25- 45 di nmethoxy-1 3,19, 21, 27-tetranmethyl- 1

28 oxa 4-azatricyclo-[22.3.1.04'9]octacos-1 8-ene-2,3,1 0,1 6-tetraone;
1, 1 4-di hygpReiy-1 2-[2- (4-hydroxy-3-nmet hoxycycl ohexyl)-1
- met hyl vi ny| g 23 Bk GBsoRineMly brodotbdnykifxg 1, 27- pent amet hy| -

11, 28- di9xa- A azighydréxy ot mdndnlp pibtectod Bdrarg | #@0s- 18- ene- 2, 3, 10, 16-t et r aone;
16-al lyl -1, 18 dis mgthyiopeypyldr afi.2- (4- hydr oxy- 3- net hoxycycl ohexyl ) -1
- met hyl vi nyl |#i2grefddeddthar B in@mypdin®l &R0, 26-t et r anet hyl -

10, 27- di oxa- 4viatdier pefpaédthdt21. 3. 1 . 04 8] heptacos-1 7-ene-2, 3,9, 15-tetraone.
50\/ MosR' jr t6{CeCs Jeldylsilgloxy, C1-Ce alkyl-dlphenylsﬂyloxy, pharmaceutically aoceptable organic carboxylic
17- al | ylse 1 acylpxyiriphaimeseytically-geceptalie kg GF@WO'IB?-WPWoxycyCI ohexyl ) - 1- met hyl vi nyl
]-23, 25- di né&'ﬁb%(ﬁﬂmif'\@@gmﬂ1“32W-Ct>feﬂ°r~'%ﬂ"ﬂbt hyl -

1, 28- di oxaBYis ydiexys G| alivithiomethony: 04+ 9oct acos- 1 8- ene- 2, 3,10, 16-t et raone.
Anot her gr Bt %?a“‘&'ﬂ GUHU Q'fyéd'f’*!%@%'y'@fy formula 1, wherein RI is hydr oxYy,

Cl- 6 al kyPt- g ay %x e Fu fon Ry

h hal®bg&¥ge ¢ 0 C F‘é F’e{é‘t mo:e

nggl s? | ng tl?é?p:ﬁé%g ?té'y 2 yP ! ”9& htga{'ﬁ rhe hlkrﬁgon s ({fﬁ ﬁcted from
Qﬁ ti

hydroxy, n, e&df m

Ihf/da g;‘f: of- Elw(,;a < B f‘Jothwﬂ?IPn@{} al koxy, tri- 8@%@5& yI SI ;n/‘foxy °§

kyl di phgsirding tb)bh@wbodﬂfemawé OX¥s allkknoyloxy and R? is hydroxy or Ci-Cs alkanoyloxy. Other
exemplified compounds are 12-[2-(4-acetoxy-3-methoxycyclohexyl)-1-methylvinyll-17-allyl-1,14-dihydroxy-
23,25-dimethoxy-13,19,21,27-tetramethyl-11,28-dioxa-4-azatricycio[22.3.1.0*%]-octacos-18-ene-2,3,10,16-
. tetraone; 14-acetoxy-12-[2-(4-acetoxy-3-methoxycyclchexyl)-1-methylvinyl]-17-allyl-1-hydroxy-23,25-
45 dimethoxy-13,19,21,27-tetramethyl-11,28-dioxa-4-azatricyclo-[22.3.1.0*%Joctacos-18-ene-2,3,10,16-tetraone;
1,14-dihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-1-methylvinyl]-23,25-dimethoxy-13,19,17,21,27-
pentamethyl-11,28-dioxa-4-azatricyclo[22.3.1.0%%]-octacos-18-ene-2,3,10,16-tetraone; 16-allyl-1,13-
dihydroxy-11-[2-(4-hydroxy-3-methoxycyclohexyl)-1-methylvinyl]-22,24-dimethoxy-12,18,20,26-tetramethyl-
10,27-dioxa-4-azatricyclo-[21.3.1.0*%]heptacos-17-ene-2,3,9,15-tetraone.
50 Most preferred is 17-allyl-1,14-dihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-1-methylvinyi}-23,25-
dimethoxy-13,19,21,27-tetramethyl-11,28-dioxa-4-azatricyclo-[22.3.1.0%Joctacos-18-ene-2,3,10,16-tetraone.
Another group of compounds are those of formula 1, wherein R' is hydroxy, C1-C;s alkylthiomethoxy,
C1-Cs alkanoyloxy or arenesulfonyloxy which may have halogen, in which the arene moiety is selected from
the group consisting of benzene, toluene, xylene and naphtalene, R? is hydrogen or hydroxy, n is an integer
55 of 2 and the symbol of a line and dotted line is a double bond.
Another group are compounds of formula 1, wherein R! is hydroxy, 1-(C1~Cs alkylthio)(C1-Cs )alkoxy, tri-
(C1-Cs )alkylsilyloxy, C1-Cs alkyldiphenylsilyloxy, or acyloxy.



EP 0 184 162 Bl Anong the object conpound (I), the follow ng four specific
conpounds were found to be produ %d %f rmentation. (1) The conpound (1)
whegein R and R2 are each hydro%yo IIyI nis an integer of 2, and
the synbol of a line and dotted line is a S|ngle bond, which is entitlied to
t he FA-900

each hyd {B&E:%Q%Blw%mﬁm o tgé Q%OWT%? 8‘83@@? @g?éomd(i%ﬁ{a ngrr(g&? &H(?ch&e?l ne
and dot t edq) THdComBouRd ) WEdréin ROBSH RGH Ghchi yardkY, IR8 lisealiyit A id mﬁm{%&r%@%&.@ the
subst ance dymballohErne aAdBstied ki8S idAsingib13AY, SHIBIS ks 3R o A-eﬁbsasew;a@dén (1)

wher eish Rl@2)a1Hd dosp@ieé (I akdieit RO, ard3ach hydfBiyNRY is efhyl, § if8h inBh&PEL, &4 te and
t he symnbol symbol @f 4 iinecana déited Gie i€ @ sinjla @ordSwiiichsis BEitied 1 @adER-900520 Bubstainc(rictheed t O
t he FR- 900&@8: tsaNyS 72388 aulisiena);her to nane: the W5 7238B substance); and
(4) The cdBpthersdmpdupd WheheesimR'Ribd 33 dreRiacka hyeirazp AR ihpethydyis alRBitdger ail2l grd,then i S
an i nt egersymbol of a linecnd detted yinehig la sinfle horid whichdis ntitiest t dw AR-998528 sukstagten(griothebond,
whi ch? s gBmpithe\WS 7238BIsubstarce @0k 25 subst ance. Wth respect to the tricyclo
conpounds @ Thegempeiind () wheselt Rband R% arp gachdhygrexy it der allyloads eriategartod i candele be
one or nor¥MEY st ‘b'f"ﬁé'f"{ %0}‘9‘!)?“%3@3?"19& hopgwhipl s gafitipdsto dhefTR-900528 sehstepge- and

geomet ri calw'?‘éﬁﬁﬂ’tt?t Cyelg cam {4 P'é“'? !9V°<'E'E\9“b'6ﬁ t°a‘? Qrgtoodiat Hgig A bR PRI ( s) |
and suc h°’|’§ ‘?" @ %9‘1' '('.? ’lgd% ek A %’"BT" i' I'ﬁ°§’°rF QU IS pmetre
furthét 836 ba;lﬁrf’éY? E ; I“e?tsic?ﬂ’?d%];'st‘ gnt ’Fl,c clo
corrpound . olﬁreg h"venf)?" iz de broe alrat[°[']° °8'PP°6’H Bt §§ %o
Speci es ong| ng FR- 900506 substance to the
gehs I] Fermentation PrdcBdsBENt at i on  FR-900520 substance 25 St reptonyces
FR-90Qp2 substance  and FR- 900525 substance 30 process for production

of it he compound of the fornmula conprises (a) culturing Streptomyces
t sukubaensi sSpechesafgetongingt ri ent nedi um ~BODT0P FAHAH assim -

| abl e carbon_an n, pre erabl nder ondi.ti.ons and
recovering tﬁg gﬁg %gﬁg and/ 3@%%&&%&% PRGNt i onal
meansz2¢ o gi vBtIeptERY986506 substance of thg FRe9QW523 3mbskadtedA#AdOCH 50

CH~~~~3 CH3 403 0~~ 45 _
CH2- CH=ECH2 60~~~~~~~ FR~-900525 substance

i

~/

30 process for production of the compound of the formula comprises
(a) culturing Streptomyces tsukubaensis in an aqueous nutrient medium containing sources of assimi-
lable carbon and nitrogen, preferably under aerobic conditions and recovering the FR-900506 and/or FR-
900525 substance(s) by conventional means to give the FB—900506 substance of the formula;

35

AL

45

50

55 OCH3 OCH 3

and/or the FR-900525 substance of the formula:



650C and/or the FR-900525 substance of the fornula: 6 EP 0 184 162 Bl NO

S) CH 0) CH3 5~~~ CH3 ——0
~~~~~~~ - EP 0184 162 B1

10, t 0~- CH

~2-CH & 2 0 15 oH3< h3 CH

3 CH3 O~~~ C 20 OCK OCHC 3

Qygr oscopi cus in an aqueous nutrient nmedi um
| abl e carbon and nitrogen, preferably

( overing the FR-900523 substance of the

ent "onal \jyreansCH 30~~~~~~ CH3 -

162 B1 [II] Synthetic Processes:

Pr otggctive Group) 5

3 (b) culturing Strept qo
cont ai ni ng sources of assi
under aerobic conditions
foll ows ng fornmul a by
CH3 4 33 OCH3 OCHC ~40 50 45 7
(1) Process | (introduction ofHao

10

CH
15 3
CH
s
; 20 OCH, OCH
— 33
(b) culturing Streptomyces hygroscopicus in an aqueous nufrient medium containing sources of assimi-
25 lable carbon and nitrogen, preferably under aerobic conditions and recovering the FR-900523 substance
of the following formula by conventional means,
N HO
30
O
CH 3
35
NRY
CH
45
50

55



10~~C3,15 C 20~~~~~~ 2 30~~~~~~~ o)

35~~~~H20 .~~~ CH3 orasl th ef 250 (2
Pogss2 ,lnroucio f onDnFVroy-rd@%?Jﬁﬂ&ﬁ@B}oetv ru 55 CH
0~~~~~ V EP 0 184 162 Bi 10 3 ( lc) 20
| nt r odugilyispiingté Plogd¥sdaN 25 . Hydr oxy-Protective
G oup 30 ~ C3 R 35~~~~~~ C.R3 CJ3 ~~or a salt thereof 45~~~~~~~~~ C3
'OC3 0C3 (H@rookss (1qmitcdiiction-of commbIVHydRsky-PfokBive GRup)"r 0Cess 3 (Formation of Double
Bond) 5 Rl CH< OH t 0~~~ ~ |t~ 3~~~~~~

5

HO

CH.O
10 3
0
(GLIZJ
15 Ra
(Ia)
N CH 3

20

-

OCH 3 OCH 3
25
U Introduction of common
Hydroxy-Protective Group

30 ;
35

i

(Ib)
5 or a salt thereof
50
{2) Process 2 (Introduction of common Hydroxy-Protective Group)

66



3A0 , \?> ~~~0or a salt thereof > +

/ CH3~C 20 25 R Base 30 .3
X0 a Cor a salt t herg%lo 1%152 Bl . . - .- C 45

CX~~~~~m~ 3 50 (4) Process 4 (Oxidation of Hydroxyethylene Goup) 25 10
EP 0184162 B1 R* C~~~C (CH- ~ ~~~~(g 10 39 O 15

*  CR3<CH3 gl or a salt thereof .- oc3 OCH3 20 Oxidation of

G oup 30 R CH300 35~

Fwdroxyethylene 25
(1h) CH 3" X C

3 5&3?5

170

(Ic)

to

or a salt thereof
15

3
20
S
Introduction of common
25 . Hydroxy-Protective Group
/ 'J'
30 R1
CH3O
35
o @ (Id)

or a salt thereof

§0

55



EP 0 ,184 162 Bl (5) Process 5 (Reduction of Allyl Goup) RI 5 10CH3

0 15

e —~ CHEC 20 EP 0 184 162 B1
30 R 940 35 CH 30 3
X 34  (3) Process 3 (Formation of Double Bond)

~~ or a salt thereof 50 in which 56

P
ocs3 ocs0 25 Reduction
CH3 CR39, 0~ 46
(Ij ) (CHCH T ~~~

R, R2, R3, n and the synbol of a

line and dotted |line are each as defined above, RlL and R2 are each comonly

prot ected hydroxy
Partsi cul ars of th% 3
are explained in de
specification 8 [
i ndicated. 5

30

and Rb is a conmmon | eaving group. 12 EP 0 184 162 B1
sye definitions and the preferred enbodi nents thereof
as follows. The term"lower" used in the

. to nean 1 to 6 carbon atoms, unless otherw se
Suitable‘hydﬁﬁgy-protective group in the "comonly

prot ected hydroxy" nayn%-: udd; 1 -(C o-Cr alkylthio) (Cl -GCs)al kyl such as

C, 16 alkylthionq h

propyl t hi onet hyl , §
and hexylthionethyﬂ}uflxﬁff
- C4al kyl t hi onet hyl and

15

20

25

35

50

e.g

Py
e

0

(0]
0

Base

OCH 3 OCH

3

(4) Process 4 (Oxidation of Hydroxyethylens Group)

10

gonet hyl , et hyl t hi oiret hyl
., butylthionmethyl, isobutylthionmethyl,
: gxred one may be G

ed one may be nethylthi onet hyl ;

(Ie)

or a salt thereof

(x£)

oxr a salt thefeof



trisubstituted silyl such as tri (G -C6)al kylsilyl (e.g. trimethylsilyl,
triethylsilyl, tributylsilyl, tertg | - dimethylsilyl, and
tri-tert~butylsilyl), or C -C6 altﬁﬁwamﬁ%ilyl (e.qg.

met hyl - di phenyl silyl, ethyl-di phenylsilyl, propyl-diphenylsilyl,
tert-butyl-diphenylsilyl), in which the preferred one may be tri (C
-C4)al kyl silyl andg ~4- al kyl -di phenyl silyl, and-the nost preferred one
may be tert-butyl-di ilay silyl and tert-butyl-di phenyl- silyl; acyl such
as aliphatic acybg_groqetiec acyl and aliphatic acyl substituted with
aromat i°c group; whfch are i'p dechged from carboxylic and sul fonic acids.
The aliphatic acyl may icg lide ¢13Cs al k noyl which nmay have one or nore
sui tabl e substituent(s) stch™g 2 ?e.g. formyl, acetyl, propionyl,
butyryl, isobutyryl f ryl,ti |, pival oyl, hexanoyl, carbox-
yacetyl, carboxyproden |, and car boxyhexanoyl),
cyclo(CS-Cs)aIkonxy(CN - al kanoyl mh|8% may have one or nore suitable
substituent(s) such agk(l .0C6 al kyl {fe.qg. cyfIOﬁéopyloxyacetyl, 20

cycl obut yl oxypr opi ony?, ghohept )y tyry':‘.,:g nt hyl oxyacetyl ,
nenthyloxypropionybx3ne-l y

ment hylsoxyhexanoyl ), 0 nmphor suplonyl . TheraaogaitCtAgy¥bogRY i Nncl ude
aroyl which may have oke _@«_nore/sufFfigbl e substituent(s) such-as nitro
(e.g. benzoyl, toluoyl, Y-, napht hoyl, nitrophenyl, dinitrophenyl, and
n{_tronapht hoyl ), or arewesyl éanyl which may have one or nore suitable
substituent(s) such as hal ogen {e.g. benzenesul fonyl, toluenesulfonyl, 25
xyl ene8ul f onyl , napht hal enesul fopyl, fl uorobenzenesul fenyl,

chier obenzenesul fonyl, bronobenzgnesul fonyl, and i odobenzenesulfonyl). The
al i phatic acyl substituted with promatic group may incl ude

ar (G - C6) al kanoyl- whi ch may have] one_qr. more suitabl e substituent(s) such
as Ci 06 al koxy and trihal o(Gi- )aﬁ%ﬁdWF%QE qfh diyAracatethy 1dirny | -

pr opi onyl , phenyl butyryl, 2-f ri Growponet hyl - 2- net hoxy- 2- phenyl acet yl ,
2-ethyl-2-trifluoronethyl-2- 30 phenyl acetyl, and
2-trifluoronethyl-2-propoxy-2-phenyl acetyl). The nore preferred acyl group
tbhus defined may be G - C4al kanowy which may have carboxy, cycl o(Cs-

Co6) al ky! oxy(C -CA%?]kanoyl havi ng two (Cl-Cs)al kyl groups on the cycl oal kyl
noi ety, canphorsul benzoyl. which may have one or two nitro,
benzenesul f onyl havi al ogen, phenyl (C, - &4) al kanoyl havi ng Cl- C4al koxy
and trihal o(C - @R, . d the nost preferred one nay be acetyl,

car boxypropi onyl, nmen- 35 q' acetyl, canphorsul fonyl, benzoyli

ni t roenzoyl, dinitrobefizey enzepesul fonyl and 2-
trifIuoronethyl-z-nﬁﬁgpxy-z- Z Gy Sui tabl e "comon | eavi ng group"

may i ncl ude hydroxy, | oxy j he acyl noiety nay be those as
exenplified above, 14&& sses’ 2
(I of this invention jare fexplainedflin

gguction of the tricyclo conpounds
Permeflt ati on Processags_Bfe FR- 9005016, FR-9005RY, FR-900523 and FR-900525

o
y

2
Ch

tail in 40 the followng. [I1]

subst ances of this inveftimn cane e prasiduced 45 by fernentation of

FR- 900506, FR-9005%); K R- 90¥5 25 saltst thwmeded - pr oduci ng
strains belonging to ) e@t onyces such as Streptomyces

t sukybaensis No. 9993 “anc repfonyces hygroscopi cus subsp. yakushi maensi s
No. 7238 in a nutrient ium Particulars of mcroorgani sns used for the
production of the FR- 909%0s,0%R- 900520, FR- 900523 and

50

55

1



FR-900525 substances are explained in the follow ng. 50 [ A] The

FR- 900506, FR-900520 and FR—90§%?€ %Eﬁ%t ces of this invention can be
producged by fernentation of a 6 R- 900520 and/or FR-900525

subst ance(s) - producing strain belonging to the genus Streptonyces such as
St r ept gy protsss bIBEHAIBEHAIN Ayp) 9993 in a nutrient medium A further object
of the present invention is to provide a biological bioculture of the
nlcroorganlsn1Stqutonyces t sukubaensi s No. 9993. 55 13 EP O 184 182 B
THE M CROORGANI SM §,cr oor gani sm whi ch can be used for the production of
t he #&R- 900506, FR—9 and/ or FR- 900525 substances is FR-900506

FR- 900520 and/ ogHfeR- 980528 subgt ance(s) - produci ng strain belonging to 5 the
genus Streptonyces, anong fhi

newy isolated froma S%3 5 -II-'ted at Toyosat o- cho, Tsukuba gun,

| bar aki PrefectureyyJapan. fi | 1 Fed sanpl e of the-newy isolated

St r épt omyces tSUKUbTﬁg been deposited with the Fernentation

Research Institute _epnce and Technol ogy (No. 1-3,
gﬁﬁéEQ%ﬁimakl Prefecture, Japan) under

Hi gashi 1- chone, Yatg
t he deposit nunber Q. (deposited date: Cctober 5th, 1984),
and hen converted to eat y-tyut e of the sane depository on
‘ gposit nunber EERM BP-927. The

Streptonyces t sukubaepsi s} No. 999 SS t he follomnng nmor phol ogi cal ,
cul tural; biological ang ol ogi c characteristics. 75 [1]
Nhrphologlcal Char act er §}i-5' The net hods dexcai satitbpheneefi ng and
Cot thi eb (Shlrllng, E. B%3af6"D. Gottli'eb: Methods for characterization of
St reptonyces species. International Journal of Systematic Bacteriol ogy, 16,
3 - 340, 1966) were enployed principally for this taxonom c study. 20
Mor phol ogi cal observations werejnmade with |ight and el ectron m croscopes on
cultures grown at 30 | C for 1l4{days on oatneal agar, yeast-nalt extract
agarzand inorgani c salts-starchjagar. The mature sporophores forned
Rectiflexibiles with 10 to 50 of nore than 50 spores in each chain. The
spores were oblong or cylindricdl, O.Redu®tiox 0.7-0.8 urmin size by

el,ectron m croscopi c observati ofi. Spore surfaces were snooth. 25 (2]
fﬁltural Characteristics: Cultufal characteristics were observed on ten

ki n8 of nedi a described by Shi¥ling and Gottlieb as nentioned above, and
by Waksman (Waksman, S. A.: The actinonycetes, vol. 2: Cassification,
identifica- 30 tig pd description of genera and species. The WIIlianms and
Wl kins Co., Balti

- 85 CH. 0

3
0
s 0 c
H2CH2CH3

CH H3

45 (15)
or a salt thereof
OCH 3 OCH 3
50
in which

55 R, R2, R3, n and the symbol of a line and dotted line are each as defined above,

R! and R2 are each commonly protected hydroxy, and
R? is a common leaving group.

12



The incubation was nmade at 30-C for 14 days. The color nanes used in this
study were based on Cuide to Col %P étlgzg?%r%‘ (manual published by N ppon
Shj ki sgi Kenkyusho, Tokyo). Colo ed to the gray col or series when
grown on oatneal agar, yeast-malt extract agar and inorganic salts-starch
agar . Sol UbHaficilrS BEMRb aNie dBXinRicHsCHd tﬂenpré‘f&?e%tdtﬂii%ﬁnerﬁs}({héra&taréﬂlél?rainb&In dafil a N
ot her negyyews. The results are shown in 35 Table 1. 40 45 50 55 14 EP O
184 162 Bl T8O tok#t "b@br" used in the specification is intended to mean 1 to & cddbon atoms, unless otherwise
_ Li 4 =indigted.fi z ffi X = Co 0 #- Id 1A
f O s >gitabie hydroxy-protective group in the "commonly protected hydroxy" may include:
44 4 $4 1H(CHGs aRyithio}{ONCYIRIBY! such as Ci-Cs alkylthiomethyl (e.g. methylthiometiiyly ethglthiomethyl, O
0o 15 0O propylthiomethyl, isopropylthiomethyl, butylthiomethyl, isolgityltitiomethyl, and hexylthighethyl) in whick(thé
"40 0 preferred|gne-niay bg Ci-Csalkylthiomethyl apd the most preferred one may be methylthionpgthylf
In Z St trisubgtituted sily) such as tri(Ci-Ce)alkylsilyl (e.g. trimethyisilyl, triethylsilyl, tributylsilyl, tert-butyl- ®)
a ~ 10 dimethylsilyl, and tri-tert-butylsilgfy; opy§1-Cs alkyl-diarylsilyl (e.g. methyl-diphenyisilyl, ethy}-diphenylsilyl,
1. . 4 p@gyl—ﬁiphemlgi]ylt jart:buty];dig_ngnylsilyl), in which the preferred one_may be.gm;Q;)aqulsilyLang~Q1 5 vy
n~~a u gt;lalkyl-dlphenylsdyl and the most preferred one may be t&rt-%utyl—dmneth&lglyl and tert-butyl-diphenyl-
9 g 50 35 acyl such as aliphatic acyl, aromatic acyl and aliphatic acyl substituted W|th0aroma{|c ?roug Hh'@ q,r? i e
U< e 1§ der’ved from carboxylic and sulfonic acids. e
A A hat|c acyl nga include C1-Cs allémoyﬂnhlch may avelone @r more suﬁgble substﬁlent(s) such
as carbbxy (e.g. formyl I, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl, carbox-
yacetyl, carboxypropionyl, carboxybutyryl, and carboxyhexanoyl), cyclo{Cs-Cs)alkyloxy(C-Cs)alkanoyl
which may have one or more suitable substituent(s) such as Ci-Cs alkyl (e.g. cyclopropyloxyacetyl,
20 cyclobutyloxypropionyl, cycloheptyloxybutyryl, menthyloxyacetyl, menthyioxypropionyl, menthyloxybutyryl,
menthyloxyheptanoyl, and menthyloxyhexanoyl), or camphorsulfonyl.
The aromatic acyl may include aroyl which may have one or more suitable substituent(s) such as nitro
(s.g. benzoyl, toluoyl, xyloyl, naphthoyl, nitrophenyl, dinitrophenyl, and nitronaphthoyl), or arenesulfonyl
which may have one or more suitable substituent(s) such as halogen {e.g. benzenesulfonyl, toluenesulfonyl,
25 xylenesulfonyl, naphthalenesulfonyl, .fluorobenzenesulfonyl, chlorobenzenesulfonyl, bromobenzenesulfonyl,
and iodobenzenesulfonyl).
The aliphatic acyl substituted with aromatic group may include ar(Ci-Cs)alkanoyl which may have one
: or more suitable substituent(s) such as C;-Ce¢ alkoxy and trihalo(C1-Cs)alkyl (e.g. phenylacetyl, phenyl-
A propionyi, phenylbutyryl, 2-trifluoromethyl-2-methoxy-2-phenylacetyl, 2-ethyl-2-trifluoromethyi-2-
30 phenylacetyl, and 2-trifluoromethyl-2-propoxy-2-phenylacetyl).
The more preferred acyl group thus defined may be Ci-Csalkanoyl which may have carboxy, cyclo(Cs-
Cs )alkyloxy(C1-Cs)alkanoyl having two (C1-Cs)alkyl groups on the cycloalkyl moiety, camphorsulfonyl,
benzoy! which may have one or two nitro, benzenesulfonyl having halogen, phenyl(C1-Cs)alkanoy! having
C1-Csialkoxy and trihalo(Cy-Cs)alkyl, and the most preferred one may be acetyl, carboxypropionyl, men-
35 thyloxyacetyl, camphorsulfonyl, benzoyl, nitrobenzoyl, dinitrobenzoyl, iodobenzenesulfonyl and 2-
trifluoromethyl-2-methoxy-2-phenylacetyl.
Suitable "common leaving group” may include hydroxy, acyloxy in which the acyl moiety may be those
as exemplified above.
The processes for production of the tricyclo compounds (I) of this invention are explained in detail in
§, 40 the following.

[1] Fermentation Processes:

The FR-900506, FR-900520, FR-900523 and FR-900525 substances of this invention can be produced

45 by fermentation of FR-900506, FR-900520, FR-800523 and/or FR-900525 substance(s)-producing strains

belonging to the genus Streptomyces such as Streptomyces tsukubaensis No. 9993 and Streptomyces
hygroscopicus subsp. yakushimaensis No. 7238 in a nutrient medium.

Particulars of microorganisms used for the production of the FR-900506, FR-900520, FR-900523 and
FR-900525 substances are explained in the following.

50 [A] The FR-800508, FR-900520 and FR-900525 substances of this invention can be produced by
fermentation of a FR-900506, FR-900520 and/or FR-800525 substance(s)-producing strain belonging to
the genus Streptomyces such as Sireptomyces tsukubaensis No. 9293 in a nutrient medium.

A further object of the present invention is to provide a biological bioculture of the microorganism
Streptomyces tsukubaensis No. 9993.

55
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.5 The microorgaftist Swhich can be used for the productionldf the FR-800508, FR-900520 and/or FR- 4 0O

416 900525 substancests BR-900506 FR-00d540 dfadr BR-009525 substance(s)-producingdstrain belonging to

0 : s BihdQenus Streptomyces, among which Streptomyces tsukubaedsisONoA 9993 has besh newly isolated from

0 C Oafeidsample cQllected at Toyosato-gho, Teukubd-gun, Ibaraki Pkeféctue, Japan. W

Uu70 - 40lyGphilizetiOsample of the newly isolated Stref@onty@es tsukubaensis No. 9993 has bigkn dppiyited

. UAS1 4 #with the Fermentatipy) Reseaish insiite, Agaigy gblndqsbjal_Sciamg and Technology (No. 1-3, Higashj 1$-| |
s4 0 ckpme, Yatabemachi Tsukuba-gun, {bagaliPrefecture, Japan) under the deposit number of FERM P-7886 5 t g
>Ps 10| ¢feposited date: Octoppr '5th, 1984), and then convertedjo'Budapest Treaty route ofdllq?gmegieg:gltory

u. on October 19, 1985 under the new deposit numbarpof PERM BR-Q27. 0.

W ' The Streptomyces tsukubaensis No. 9993 has tQF following Wrghologlcal cultural, elgloglcal and K~~~1
4] Vphysuologcal charactenstlcs‘31 0 11. I ) 0 .V 0 O . o

9 XP = 0 C-t 04 0O 4 <

15 [1] Morphological Characteristics:

The methods described by Shirling and Gottlieb (Shirling, E. B. and D. Gottlieb: Methods for
\J characterization of Streptomyces species. International Journal of Systematic Bacteriology, 16, 313 - 340,
1966) were employed principally for this taxonomic study.
20 Morphological observations were made with light and electron microscopes on cultures grown at 30°C
u for 14 days on oatmeal agar, yeast-malt extract agar and inorganic salts-starch agar. The mature
sporophores formed Rectiflexibiles with 10 to 50 or more than 50 spores in each chain. The spores were
oblong or cylindrical, 0.5 - 0.7 x 0.7-0.8 um in size by electron mictoscopic observation. Spore surfaces
were smooth.

(2] Cultural Characteristics:

o Cultural characteristics were observed on ten kinds of media described by Shirling and Gottlieb as
— mentioned above, and by Waksman (Waksman, S. A.: The actinomycetes, vol. 2: Classification, identifica-
30 tion and description of genera and species. The Williams and Wilkins Co., Baltimore, 1961).
The incubation was made at 30°C for 14 days. The color names used in this study were based on
Guide to Color Standard (manual published by Nippon Shikisai Kenkyusho, Tokyo). Colonies belonged to
the gray color series when grown on oatmeal agar, yeast-malt extract agar and inorganic salts-starch agar.
Soluble pigment was produced in yeast-malt extract agar but not in other media. The results are shown in
35 Table 1.

Vﬂ)

50

55
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P. Lechevalier,

S~5Q ~~~~~~~~~ ~ 51 The cel

met hods of Becker et at. (Becke .

H- A. Lechevalier: Rapid differé%?ﬁafﬂg%B
by paper 55 chronmat ography of whole cell hydrol ysates:
12, 421-423, 1964) and Yamaguchi (Yamaguchi, T.:
wal | conpoéition f norphol ogical |y distinct actinonycetes: J. B
89, 444-453, 1965). Analysis of whole cell hydr& ysates of the s
9993 showed the presence of LL-diam nopinelic a§j d. Accordingly,
wal | sof thils strailn is beli eved to bg of type 18 17 EP 0 184

Bi ol ogi cal {and Physi ol ogi gal Propertides: Physi offogi cal propertie
strain No. {9993 wgre dete@m ned accogdi ng to th@g methods describ
Shirling arjd Gottlli eb as gentioned alpove. The rsults are shown

Tenper at urg rangefand 58 Bpti mumt@nmBerature o growth were det
yeas¥P- mal t [extrac agar‘ugl a te@pdrature gga(g ent incubator (
‘Toyo Kagaky SaBgyed Cog, 3Lr:d§ TgnPefatgire samg& for growt i was

35 Cwith dgpti&um ten:)eﬁaﬁu@ atg2@- & g | k‘-‘-pgpgonl zation #nhd ge
| i quefacti (G:n V\EI’ eJ posg tRve. Vel ajotid gpiggme %dq,ptl o ﬁa%_n@ga
20 25 30 34 h4g 4% 5 5§ 8” 16288
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25

9993
Pale Pink tq White

No.

Poor

White

Pale Brown
None
Moderate
Pale Pink
None

Poor

None

Pale Pink -
None

Poor
White, Poor
Colorless
None

30

35

G

g_;40

Medium
Glucose~
Glycerin-
Asparagine
Agar

Czapek Agar
Nutrient Agar

. Asparagine
Agar
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The cell wall analysis was performed by the methods of Becker et al. (Becker, B., M. P. Lechevalier, R
E. Gordon and H. A. Lechevalier: Rapid differentiation between Nocardia and Streptomyces by paper

55

chromatography of whole cell hydrolysates: Appl.

Microbiol.,

12, 421-423, 1964) and Yamaguchi

(Yamaguchi, T.: Comparison of the cell wall composition of morphologically distinct actinomycetes: J.

Bacteriol.,

89, 444-453, 1965). Analysis of whole cell hydrolysates of the strain No. 9993 showed the

presence of LL-diaminopimelic acid. Accordingly, the cell wall of this strain is believed to be of type 1.

17



(Pridham ,T. G and 0. CGottlieb: The utilization of carbon conpounds by
sone Actinonycetales as an aid f‘% é’?pégl es determ nation: J. Bacteriol.,
56, 107-114, 1948). The growth g é d after 14 days incubation at 30
* C. Summarized carbon sources utilization of this strain is shown in Table
3. 4 yq8Hidibgicatahd pﬁ@,o,a%@ Plepuresd succinate could be utilized by the strain
No. 99 3 Furt her tful utilization of D glucose, sucrose, D 19 EP
0 184 162pHjdiologiciNErortg of thabtialiNo. §983 wars Sioteiiine bicoding Tothé MetBods described by

Car bon shiimg a8 Gditiebi asahéntithe® fab&ybr BelNrebilts aOshdwi litd Tébler 2 pletipprain® mhgeadadensi S
| FO 12 8pimatemperattieforqgesvth were determined on yeastMoalt é4Bagar using a temperdtér®giaits 1

D- G ucdsebator (made by Toyo Kagaku Sangyo Co., Ltd.). Temperature range for growth was from 18 to 35/°C

Sucr osevith optimum temperature at 28°C. Milk peptonizdtion and gelatin liquefaction-wea yg@ive.rMelanoid

+ D Xy|rigmenipreduction waenegative.ose Mal t ose + 15
Rhammose Raffi nose D- Gal act ose
+ K1 . L- Ar abi nose D- Mannose +
20 D- Tr ehal ose | nositol
D- Manni t ol . Inulin
4 Cel | ul ose . 25 Salicin Chitin
Sodi um Citrate Sodi um Succi nat e + Sodi um Acetate 30
Symbol s:
~
_ .20
25
30
35
Uy
45

50

&5
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Utilization of carbon sources was examined according to the methods of Pridham and Gottlieb
(Pridham, T. G. and D. Gottlieb: The utilization of carbon compounds by some Actinomycetales as an aid

55
incubation at 30°C.

for species determination: J. Bacteriol., 56, 107-114, 1948). The growth was observed after 14 days

Summarized carbon sources utilization of this strain is shown in Table 3. Glycerin, maltose and sodium
succinate could be utilized by the strain No. 9993. Further, doubtful utilization of D-glucose, sucrose, D-
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cul turing a FR-900506, FR-900520 and/or FR-900525 substance(s)-producing

strain belonging to the genus
No. 9993, FERM BP-927)
FR- 900520 and/ or
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fer rrenmffeif% ﬂ}géﬁﬂ? {\lp @ﬁga \&qqdurgneraqoggared with Streptomyces mlsakuenSIs IFO 12891 as shown in
the above Tables 1, 2 and 3. From further comparison, the strain No. 8993 could be differentiated from

Streptomyces misakiensis IFO 12891 in the following points, and therefore the sirain No. 9993 is considered
to be a new species of Streptomyces and has been designated as Streptomyces tsukubaensis sp. nov.,
referring to the soil collected at Tsukuba-gun, from which the organism was isolated.

60

Difference from Streptomyces misakiensis IFO 12891

85 Cultural characteristics of the strain No. 9993 are different from the Streptomyces misakiensis IFO
12891 on oatmeal agar, yeast-malt exiract agar, glucose-asparagine agar, Czapek agar and potato-dexirose

agar.
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50 . Thys produced FR-900506, FR-900520 and/or FR-900525 substance(s) can
be recovered fromthe culture me%qu@* venti onal nmeans which are
cammonl,y used for the recovery o bi ol ogically active
substances. The FR-900506, FR-900520 and FR-900525 substances produced are

found in t g Wo2Bgb3 fid hidaieCbut AR oPhE Bir ¥s MnidSkidnbls HPS06,
FR- 90052@2;;%[3&',,%“ Hd%ng%gﬁst)rb'Hst ances: cadn beblftsol gt ed_%g'%qr‘s T‘F@é‘f‘om t he

nycel i um amnaﬁmmutahétfoﬁ 3t o siin S, SO iOFYsYe) 86k that of thb ISHBAGHEYCES misSkiensis IFO
centri f uglsogistnbgatieul t ured broth, by a conventional néthod such as

concend r at irocartion dairces atilidaion tharssia M6.29993 ¢aa iilizé blydtin, Gialtose ¥hd' DAili Glccivath,buBl
convent i thaStreptarhyecanisakinsia tHous2Bedah nott utittzat tinaem tAngi thehstain INoNQA98 icaromud itilizee B N

(e. g. angaavtose anddriulim butdhec$t@pigmyaee Bisakiensio IFOi 18881 camdlilizr them.on resin, etc.),

t r eat ment W|th a conventlonal adsorbent (e. g actlvat ed charcoal, silicic
acid, dd : PASAG AN FR-800525 NGES | i zat i on, recrystal 21
EP 0 184 182 Bl | ization, and the |ike. PHYSI OLOG CAL AND CHEM CAL

PROPERTI ES Thg-nevel. BYE006E5. ﬁlﬂﬂ%‘@)BQ‘bF%R@5’Fﬁ?s@m0@blBJ"VS‘FﬂNEE§%pWVESd by

FR- 900508/ adi?o‘!?ﬁ??" '?1%19‘19??0990%{5’2'%‘ WP suhtancs( P@&{?@@&“%W&Fw theyoqnke

af oremen rF
L‘%taz%;)_ ucn ramn o Eﬂh(ﬂma(l % 15

pr Oper ti ER| ° 3
El enerf a o ﬂ\% % S|ml b e P a"&o’]' OPerhg pindgs ae P conc? tions_ @3, st sl'?akmg

8. 74 % culture submery
sul fate re"’\a 5::% rre@ clé§ 'oPca?tQ)h% & 3G l)é@grﬁ) %ediﬁmu E'proﬁﬁﬁﬁ sI é?:@h lﬁ'&%‘ Eéef
ﬁeY%ourc aw dhCm é)rﬂc Sed Q@% |t9§é

redct i on cBifh, UBRAT dbxFRACArdOfe
i NNy G5 i Hhabficd6.trsftdse? BbiMaD, fefindsl 38icinaal sucoRLtE,ad hb Yo, 2
Mgt hanol , - ahdiRRked kRbOBEnnRbMMb yaRLEALA, peplhd) GRIoR bk, euueﬁsbéd medi fsefbeand
ben- zenaeﬁrbafnlsfugb YiquoR biital yBiast, whibe §eH STt )] FRalk BEWaBH otd. 26 Wb ibrganic and
wat er ( Sprgavid ditrdgen Edmpdiinds such as ammonium salts (e.g. ammonium nitrate, ammonium sulfate, ammo-
nium phosphate, etc.), urea, amino acid, and the like.

25 The carbon and nitrogen sources, though advantageously employed in combination, need not be used
in their pure form, because less pure materials which contain traces of growth factors and considerable
quantities of mineral nutrients, are also suitable for use. When desired, there may be added to the medium

. mineral salts such as sodium or calcium carbonate, sodium or potassium phosphate, sodium or potassium
- chloride, sodium or pofassium iodide, magnesium salts, copper salts, cobalt salt and the like. If necessary,
s0 especially when the culture medium foams seriously, a defoaming agent, such as liquid paraffin, fatty oil,

plant oil, mineral oil or silicone may be added.

As the conditions for the production of the FR-800506, FR-800520 and FR-900525 substances in
massive amounts, submerged aerobic cultural conditions are preferred therefor. For the production in small
amounts, a shaking or surface culture in a flask or bottle is employed. Furthermore, when the growth is

35 carried out in large tanks, it is preferable to use the vegetative form of the organism for inoculation in the
production tanks in order to avoid growth lag in the process of production of the FR-900506, FR-900520
and FR-900525 substances. Accordingly, it is desirable first o produce a vegetative inoculum of the
organism by inoculating a relatively small quantity of culture medium with spores or mycelia of the

. organism and culturing said inoculated medium, and then to transfer the cultured vegetative inoculum

\,+ 40 aseptically to large tanks. The medium, in which the vegetative inoculum is produced, is substantially the
same as or different from the medium utilized for the production of the FR-900506, FR-900520 and FR-
900525 substances.

Agitation and aeration of the culture mixture may be accomplished in a variety of ways. Agitation may
be provided by a propeller or similar mechanical agitation equipment, by revolving .or shaking the fermentor,

45 by various pumping equipment or by the passage of sterile air through the medium. Aeration may be
effected by passing sterile air through the fermentation mixture.

The fermentation is usually conducted at a temperature between about 20 *C and 40 * C, preferably 25-
35°C, for a period of about 50 hours to 150 hours, which may be varied according to fermentation
conditions and scales.

50 Thus produced FR-900506, FR-900520 and/or FR-900525 substance(s) can be recovered from the
culture medium by conventional means which are commonly used for the recovery of other known
biologically active substances. The FR-900506, FR-900520 and FR-900525 substances produced are found
in the cultured mycelium and filtrate, and accordingly the FR-900506, FR-900520 and FR-900525 sub-
stances can be isolated and purified from the mycelium and the filirate, which are obtained by filtering or

65 centrifuging the cultured broth, by a conventional method such as concentration under reduced pressure,
lyophilization, extraction with a conventional solvent, pH adjustment, treatment with a conventional resin
(e.g- anion or cation exchange resin, non-ionic adsorption resin, etc.), treatment with a conventional
adsorbent (e.g. activated charcoal, silicic acid, silica gel, cellulose, alumina, etc.), crystallization, recrystal-
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30 .85 90 .C (6) Specific Rotation: [ca]r,: -73 (c = 0.8, CHCI3) (7)

U traviol et Absorption Spect ru% &%@Qﬁr ption (8) Infrared Absorption
Spectruym VCHC13 mex .~, 40 3680, , 3520, 2930, 2870, 2830, 1745, 1720,
1700, 1645, 1450, 1380, 1350, 1330, 1310, 1285, 1170, 1135, 1090, 1050,
1030, JQ6H3; andR@ik€60(sh), 918 cm' 45 (9)13C Nucl ear Magneti c Resonance
Spectrum 6 (ppm CDC13): 212.59 (S) 196. 18 (s) 2169.07 (s) (212.45
(s), 1pAvsiIBibGicA) AlbOGEHEMICAL PROPERTIER? OF FR=B00606] §-R-0b6520 BINDL 6H-080325 (SHB-

138. 89 STANGESW 135.73 (d) 166.01 (s), 1139.67 (s), 1135.60 (d),
5 s $132.52 (s) 5130.27 Cd) 122.87 (d) i1131.99
Cs), 1130.7R4 FR(900508,1£F8900520 §nd)FR-0%R560bstdntgs produé@’ ac@drding 49 the aforementioned@4. 41
(d), 1@rocess possess the following physical and chengicab Bropeftie}., 198.76 (s), 77.79 (d)

75.54 (d) 173.93 (d) t78.22 {d), (76.97 (d), (73.09 (d), 1
73. 72 FRQY0506 Substampe5 () 56.75 (d), 72.57 Cd), 69.15 (d),
t53.103 g’% f48.85 Ct) $40.33 Cd) i53.13 (d) 148.62 (t), :
140. 85 {¢xfjorm opgt Color: 39.40 (t), 31.58 (t),  30.79
(t), j 2%gpowdet) 126.34 (t), 25 26.46 (d),
24.65 (), 20.45 (q) 119.73 (q), 14.06 (q) 9.69 (q)
% Elemental Analysis:

C: | 6472%, | H: | 878%, | N: | 158%

‘\./ 64.59 % 8.74 % 1.62 %

: (3) Color Reaction:

Lo Positive: cerium sulfate reaction, sulfuric acid reaction, Ehrlich reaction, Dragendorff reaction and
iodine vapor reaction

Negative:  ferric chloride reaction, ninhydrin reaction and Molish reaction

25 (4) Solubility:
Solubie : methanol, ethanol, acetone, ethyl acetate, chloroform, diethyl ether and ben-
zene
Sparingly Soluble:  hexane, petroleum ether
W, Insoluble: water
20 (5) Melting Point:
85-90 °C
{6) Specific Rotation:
[« :-73° (c = 0.8, CHCIs)
(7) Ultraviolet Absorption Spectrum:
35 end absorption
(8) Infrared Absorption Spectrum:
vCHC13 .
. max
'\\",-.' 40
3680, 3580, 3520, 2930, 2870, 2830, 1745, 1720, 1700, 1645, 1450, 1380, 1350, 1330, 1310, 1285, 1170,
1135, 1090, 1050, 1030, 1000, 990, 960(sh), 918 cm™!
. (9) 3C Nuclear Magnetic Resonance Spectrum:

é (ppm, CDC13):{212.59 (s) {196.18 (s) i169.07 (s)

" 212.45 (s), \192.87 (s), 1168.90 (s),
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30 . 114.23 (q)u 19,98 (q), the chart of which
being shown in Figure 1, (10) 'Hﬁglgql qézg?gnetic Resonance Spectrum 35
the chart of which being shown i 38 , (11) Thin Layer Chromatography:
Stati onary Phase Devel opi ng Sol vent Rf Val ues 40

chloroformsilica gel plate . nmethanol (10:1, v/v) 0.58 ethyl acetate

0.52 (12) Property of ttl%ﬁtbtbstmce L{i}ga‘ ,su?sg ygth regard to the
t

FR- 900506 subst ance, i's ™0 be 'no rreasurenents of 13C

and ' H nucl ear magnet | c YefsdManksd s -rﬁa" (Sh‘lrs lslﬁ)sﬁ%n(:@ showed pairs of

the sisgnal s in vari ous heigal (Hhi fiisn, ;_;Fhe(d?;R- 07 sipst ance thus
characterized further ssesses thet foll 0, er(ﬁgegq (i) The
measur enents of 13C Nuc g?%’t Mna e' )o5'* Cand 60 * C

reveal ed the fact that s en»gltl,egﬂqis ees:)h pag4.df (de, vari ous signals
t herei n were changed. {%%QTT% @ of the thin | ayer

chr ontt ogr aphy and t he {ﬁ ' chr omat ogr aphy reveal ed t hat
t he FR-900506 subst ance om:.m% &) a vg‘ifngﬁe (ac'pbt i?ﬁt% @l n | ayer

chr omat ography and a si g iquid
chr omat ogr aphy, respectlve Tﬁ})ls g hi oﬁm E‘QQOOS% subst ance
coul d _be transformed int 73 72r tdof T9edl (sdby S‘SGf'é%r%lal | ization

thereBf fromacetonitril 872 V9 c(a 5@515 heaf ol | owi ng physi cal and

chem cal properties. (1) For m and Col or® colorfess pri sms ( 2) 23 EP O
184 162 Bl El enental An3l33i@3 61) epd&eBE (th: ¢48.33 6) N 1.77 %
84 20 % 8. 86 % 53.13 (’Id)?? l’/qé é3) (%ltlm.ﬁl dy,127-129 1C (4)
Speci §d ¢ Rotation: %#nr“EO - (c = 1.02, CHC13) (5) 13C Nucl ear
Magnetic Resonance Spect r (€ )'
26.34 (t),
2% 26.46 (d), 24.65 (t), iZO'.45 (a)
19.73 (q),
oo 14.06 (q) {9.69 {q)
N
30 14023 (Q) 14 9'98 (q) ’
the chart of which being shown in Figure 1,
{10) 'H Nuclear Magnetic Resonance Spectrum;
35 the chart of which being shown in Figure 2,
{11) Thin Layer Chromatography:
Stationary Phase Developing Solvent Rf Values
i chloroform
silica gel plate : methanol (10:1, viv) 0.58
ethyl acetate 0.52
& (12) Property of the Substance:
neutral substance
With regard to the FR-900506 substance, it is to be noted that in case of measurements of 13C and 'H
nuclear magnetic resonance spectra, this substance showed pairs of the signals in various chemical shifts.
The FR-900506 substance thus characterized further possesses the following properties.
50 (i) The measurements of *C Nuclear Magnetic Resonance Spectra at 25° C and 60 * C revealed the fact

that the intensities of each pair of the various signals therein were changed.
(i) The measurements of the thin layer chromatography and the high performance liquid chromatography
revealed that the FR-900506 substance occurs as a single spot in the thin layer chromatography and a
single peak in the high performance liquid chromatography, respectively.

This white powder of the FR-900506 substance could be transformed into a form of crystals by

recrystallization thersof from acetonitrile, which possess the following physical and chemical propetties.

(1) Form and Color:
colorless prisms

@
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S(ppm, CDC13{):211.98 (s) 196.28 (s) 1168. 97 (s) 211.74
1193.56 (s),L168.81 (s), . 164, 138.76 (s 135.73 (d)

gié5 97 (s), gsé.51 (s),153%. %31@§§§2§3) { (s

4132.38 (s) i130.39 (d) 122.82 (d) '131.90 (s),1130.17 (d), 1122.96

(d), 116.43 ), t97-49—s) 84—29—e+—3498. 63 Cs), 25
77.84 (d) 77. 52| Eeppntal Analysis: 59. 39 (d) 78.21 (|d), 76.97  Wle,
169.00 {d), 56.63 (d)c: | 64.309%.PW: | (b2 %, gw 7677 %t )| 30

54.87 (d), 152.82 1l), | eus8s31 Cf)ssstdD. 21| 1.4z, 31.62 (t),
30.72 (t), 140.54 {dyT35 24.56 t),
t21.12 20.33 (q) 35

1~~~~~~~Fﬁ2“"""“"9""'"t ~~~~~~~~ 20.86 (t), 19.74 (q), 116.17 (q)

127-128 °C

15. 88 89 g 16. 10
(q). 1 105 04 '3(;1“?6’]0;43,%: (q) )9.64 Cg) 19.96 (q), the chart of which

bei ntp shqg,y’aclﬁb Gk Botid Redo f:€ear Magnetic Resonance Spectrum the
chart of mhlchcbégﬁg 5 oam i n gbgure 4. Ot her physical and chem cal

properties, that is, the color reaction, solubility, ultraviolet absorption
spectrum |nfréﬁpnmab@@ﬁbi)O?Zkbessrﬁsj h96.28yés) chresmedgephy and
property of the substance of i r 00506

30E. ?%Lé 3%9 gén@mﬁérigﬁ gﬁ ? fre under the

subsf®ance were the same as those
i dentical conditions. Fromt ésﬁbGSe(ﬁhyalaﬁk76nﬂSbh%h35a73p(dperties and

é%fe?gaégg' Co have the. fol ?Lm}‘ggéaﬁ% f%‘{_f";;:gfﬁf?o gfbfﬁa?&EpCS“'lS{iez
C@iE%H=CH2 {131.90'(51; 130.17 (d),{122.96 (@,
116.43 (t), {97.19 {s) 84.29 (4),
98.63 (s),
d 77.84 (4) {77.52 (a) {69.89 (a)
78.21 (dy, '76.97 (a), 16%9.00 (4),
{;, {56.6§ {(d) {52.97 (d) {48.76 (t)
30 54.87 (d), !'52.82 (d), (48.31 (t),
i40.21 (d) 31.62 (t), 30.72 (t),
40.54 (&),
. 24.56 (t), i21.12 (t) izo.aa (q)
20.86 (t), (19.74 (q),
{16.17 (q) 15.88 (q) {13.89 (q)
R 16.10 (g}, ‘15.75 {(q) 14.05
s 40 19.64 (q) i o

19.96 (q),

4 the chart of which being shown in Figure 3,

(6) 'H Nuclear Magnetic Resonance Spectrum:
the chart of which being shown in Figure 4.

Other physical and chemical properties, that is, the color reaction, solubility, ultraviolet absorption
spectrum, infrared absorption spectrum, thin layer chromatography and property of the substance of the
colorless prisms of the FR-900506 substance were the same as those for the white powder of the same
under the identical conditions.

From the above physical and chemical properties and the analysis of the X ray diffraction, the FR-
900506 substance could be determined to have the following chemical structure.

50
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15~~~~~~~~~~17 C33 1 26 2 20

OCH '0CH3 1 7- Allyl-1 ,1 4-dihy -

2-(2-(4-hydroxy- 3- nethoxycycloheg§ﬁ§¥%%§ﬁgphylvinyI]-23,25-dinethoxy- 25
13,19,21 ,27-tetranethyl -1 1, 28-di oxa-4-azatricyclo[22.3.1

.04' 9] octacos-18-erie-2,3,1 O 16-tetraone FR- 900520 Substance The physi cal
and chem cal propertlegﬂgre pentioned later. 30 FR-900525 Substance (1)
Form and Col or: white poOwd¥ (2) IElenmental Analysis: CT 65.17 %,

H'1 8.53%, |N 1. 76%Y 49 J Col or Reaction: Positive: ceriumsul fate
reactison, sulfuric acti;@ea Ehrl¢gh reaction, Dragendorif reaction
and i odi ne vapor reaction 15 _ ferrlc chl oride reaction,

ni nhydrin reacti on and Mol i ShCE €84 =0l ubjility: Sol ubl e:

4 form diethyl ether and
pelrol efim et her Insol ubl e:
*i*C:QB) Reci fic Rotation: bug~: -88
or pt i ok&Spac CRonCHeRH 2absor ption 25

nmet hanol , et hanol, acetone,
ben- zene Sparingly Sol ufl
wat er 150 (5) Melting Rognt:
(c = 1.0, CHCbha) (7) Utmmm

EP 0 184 162 Bl (8) Infrared3Abs ption Spedftrum CHC13
o 19 CH
15 3
CH
N
20
s OCH, OCH
\ v 3 3
17-Allyl-1,14-dihydroxy-12-{2-(4-hydroxy-3-methoxycyclohexyl)-1-methylvinyll-23,25-dimethoxy-
25 13,19,21,27-tetramethyl-11,28-dioxa-4-azatricyclo[22.3.1.0*%loctacos-18-ene-2,3,10,16-tetraone
FR-000520 Substance
(N The physical and chemical properties are mentioned later.
30
FR-800525 Substance
{1) Form and Color:
white powder
35 2
Elemental Analysis:
o C: | 6517%, | H: | 853%, | N: | 1.76 %
 w

(3) Color Reaction:
Positive: cerium sulfate reaction, sulfuric acid reaction, Ehrlich reaction, Dragendorif reaction and
iodine vapor reaction
Negative:  ferric chloride reaction, ninhydrin reaction and Molish reaction

% (4) Solubility:
Soluble : methanol, ethanol, acetone, ethyl acetate, chloroform, disthyl ether and ben-
zene
Sparingly Soluble:  hexane, petroleum ether -
50 Insoluble: water
{5) Melting Point:
85-89 °C

(6) Specific Rotation:
[«%:-88° (c = 1.0, CHCl3)
(7) Uttraviolet Absorption Spectrum:

&5 ,
end absorption
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5 . . ' Mrax 3680, 3580, 3475, 3340,
2940, 2880, 2830, 1755, 1705, 1§§%1§%§%S 1382, 1370, 1330, 1310, 1273,

1170, 1135, 1093, 1050, 1020, 9 gﬁO 867 cm' 10 (9) 13C Nucl ear
Magnetic Resonance Spectrum 6(ppm CDC13 )h.212.61 (s) 188.57 (s) 1168.76

(s) 15 @ Infrared Absor tion Spectrum: 3 211.87 (s), (191.12 GCs)

1170. 18 8 L Sy ™ 140.28 (s) 5135 .62 (d) (161.39 (s).

(139. 37 (s) |35 70 (d), -.20 {132. 28
(s) >130.09 td) ) 122.50 (d) 131.3dgcis), 130.00 (d),Cl23.23 Cd),
116.48 Ct), >99.16 Cs) | 841 42 Vg PDO.11 (s), (84.48 (d), 25 30
78.60 (d) s76.73 (d) 59.97 (d) 179.86 - M), 177.33 1d)
60.45 (d), 57.52 (q), 256.56 (q) 56.14 (q) 156.48 (q), 55.97

(q), 3 [388048580,(345, 3340, 204, 288D, 263D, 1755, 1705, 1638,3 4555 13801 1870 53302610, (1293, 1170,49. 73
Ot), (4713521008150, 020,905, 97,1990, 867 crart, 40 (d)  s35.19 (d) 45.23 (t),

40. 40 (9 °C NuglsarMegngtig Resogaica oeciru):  132.81  (t), 31.53 Ct) i34.17
(d), 132.29 ), 131.33 (t), 45 430.80 1)
28.60 t, 26,03 (d) 30.66 tt), 2698 (d),
225.43 Qi)

6(ppm18c9613(QQ212 .61 (si4 Qea 56QX g 148 . 76 D) . 57
(a),, 113.95 (q), 50 50 §i & i ¢ & 53t he ‘chart "of which
bei n§ shown in Figure 5, (10)%ihRécK8hr ‘ABLNERI dSRedd3T8NAE Ssdotrum the

chart of which being shown |TIEBgmle(§) %540 .28 (s) {135.62 (a)
k} 161.39 (s),1139,.37 (s),t135.70 (q),
20 {132.28 {s) i130.09 (a) 3122.50 (4)

131.34 (s), l130.00 (4),(123.23 {d),
116.48
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(t), {99.16 (s} i84.42 {<3)

{78.60
79.86
57.52

53.45
53.26
44.47
45.23
33.10
34.17
§30.80
30.66
25.43
24.40

9.85
10.00

P T A it o el

(@) 476.73 (
(@, 177.33
(q), i56.56

56.48
{49 .15
49,73
i41 .40
2.

(d)v

(t), 40,40
(d) '
(¢} 28.60
(),
(t) i18.93
(t), 20.57
(@)
(q)

the chart of which being shown in Figure 5,
(10) 'H Nuclear Magnetic Resonance Spectrum:
the chart of which being shown in Figure 8,
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(d), 60,45
56.14
(g}, '55.97
(t) {48.46
(t), ‘'47.62
(d) (35.19
(@, l35.11
(t) 31.53
(), {31.33
{(t), ,26.03

26,98
(q) (14.09
(q),.il3.95

{59.97
i

(s),

84.48 (),

(d)
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(q)
(Q) '
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(d)
(da),
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(d),
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EP 0 184 162 Bl (11) Thin Layer Chromatography: Stationary Phase |

Devel opi ng Sol vent Rf Value 5 184 1 1 silica gel plate
et hyl acetate 034 (12) PropeF?? 8? %5 Subst ance: neutral substance to
Wth regard to the FR-900525 substance, it is to be noted that in case of
rreasurerreqnﬁﬁnmfm;.&@hmw%,gbﬂwcl ear magnetic resonance spectra, this

subst ance showed pairs of the signals in various chem cal shifts, however,
in case of neasurenent —ttre—thry— —CT ot ty and the high

per formance |iquid chr drfﬁ?‘ﬂﬂﬁ’%?ﬂ?? ; beveippinacohiens ] B, qileaﬁce showed a single
spot bn the thin | ayer| chiicagelpty aphy ethpichcatatsi ngl e op¢aki i n t he hi gh
performance |iquid chromatograpny, respectively. Fromthe above physical

and chem P ' .the success of the determ nation of the
chemi cal %?}tgd ﬁgﬁg‘ﬁ%ﬁ%ﬁ% 900506 substance, the FR-900525 substance

coul d be d@kie Feghi $tnb PRIBGISES LdbStaricd) il 19¥Y BMOhofed BB} hthsedt MéSdubbhriants bIChe &4 1H 3

O CH "3 n3Qsar magnetic resonancewpectra,(his substance showed paifs of &e sigiials i Yariblis efemitl shits, 30
O0~~~~Dl nowbvek X case FEhhedsutertontdl df Ythe thinlidyer |cMﬁ|§t6@_fébh§- and the high performance liquid

- [ 2- (4- hyrRbmatsyraghy MRé IFR-0pO5ES kibisaics| showbd -anSiglvysput iR He] thin Zayarichebma®blaghyyand a

2, 18, 20, sitigle pbaktifi thabigh pérfodmance liquid chromatography, respectively.

0, 27- di ox aFrdmaimedbpveqphgdical ahdl.cBaniicalgiBlertiap bricihe subgbse ticthe’delbrBindtion bicthe chemieal|[ B)
The FR- 300526 ofthal FFFR0SMOHERansa et FR-A00525 efbstahtesoulth be ddtéermined wrhavectheioiodinged by
f er ment schérgical sfucR. 900520 and/ or FR- 900523 subst ance(s)-producing strain
bel onging to the genus Streptonyces such as 45 Streptonyces

hygr oscopi cus subsp. vajgishikpensis No. 7238 in a nutrient medium A

furthgr object of the presg nvention is to provide a biol ogical
bi ocul ture of the m croorgh L

_ Strept onyces hygroscopi cus ‘susp.
yakushi maensis No. 7B 0 THEM CROORGAN .SM 50 The m croorgani sm whi ch

can be used for the production ofjjthe 2900520 and/ or FR-900523 subst ances
i s FR-900520 and/ or FR-90052XK4s 8 % 0dugi ng strain belonging to

t he g®nus Strep- tonyces, t onfzes hygroscopi cus subsp.
yakushi maensi s No. 7238 %’o i sbl ated froma soil sanple

col l ected at Yakushi ng, efect®H e, gﬁn gSC A |l yophilized
St Bpr CHE CHansp.
J§ th the Fernmentation Research
- f%hnol ogy (No.1-3, Higashi
Pre ggture, Japan) under the

yakushi maensi s No. 7238 has
| nstifute, Agency of Indu Q
1-chone, Yatabenachi, TsukUba-9

86

OCH 3 OCH 3

A 16-Allyl-1,13-dihydroxy-11-[2-(4-hydroxy-3-methoxycyclohexyl)-1-methylvinyi]-22,24-dimethoxy-12,18,20,26-
tetramethyl-10,27-dioxa-4-azatricyclo[21.3.1.0%%}heptacos-17-ene-2,3,9,15-tetraons
[B] The FR-800520 and FR-900523 substances of this invention can be produced by fermentation of FR-
900520 and/or FR-900523 substance(s)-producing strain belonging to the genus Streptomyces such as
Streptomyces hygroscopicus subsp. vakushimaensis No. 7238 in a nutrient mediurn.
A further object of the present invention is to provide a biological bioculture of the microorganism
Streptomyces hygroscopicus susp. yakushimaensis No. 7238.

THE MICROORGANISM

80 The microorganism which can be used for the production of the FR-900520 and/or FR-900523

substances is FR-800520 and/or FR-800523 substance(s)-producing strain belonging to the genus Strep-
lomyces, among which Sireptomyces hygroscopicus subsp. yakushimaensis No. 7238 has been newly
isolated from a soil sample collected at Yakushima, Kagoshima Prefecture, Japan.

A lyophilized sample of the newly isolated Streptomyces hygroscopicus subsp. yakushimaensis No.
7238 has been deposited with the Fermentation Research Institute, Agency of Industrial Science and
Technology (No.1-3, Higashi 1-chome, Yatabemachi, Tsukuba-gun, Ibaraki Prefecture, Japan) under the
number of FERM P-8043 (deposited date: January 12th, 1985), and then converted to Budapest Treaty
route of the same depository on October 19, 1985 under the new deposit number of FERM BP-928.

85

27



nunber of , FERM P-8043 (deposited date: January 12th, 1985), and then
converted to Budapest Treaty rr“rb%;S &I%same depository on Cctober 19,
1985 under the new deposit nu d BP-928. 27 EP O 184 162 B1 It
is to be understood that the production of the novel FR-900520 and

FR-900523; gub$b 3Rdertooli thah B drddU&tuB@Qf & ndBEFAISIR55 ankl [FR-0BGE25 isitlaRdes A ARNT SM

descr i hgfedBNR ibe dMiHleChbrticSiarHrdaRiom [dScribddChelein, WRIEH RIgVER 1dP WePMARatRE biposd Ni S

i NVent i, HisSifvehtivh laldt Geluliddand 58 of bnyamitarlBiAdh dio WpaIé) oPruGiAg B8 IF8-90520

pr oduciaidjort Fregdob30 SLdeidkte @) theibding™ MatHa Ofautantss a6 el 146 dpifiiiall InGrhriisliwhigh eat w6 al

mut agnt proateediom the désciibiell | otganibm My tcaietiondn inlinsCsubh Be irfadiatiph @f MeBE, ditfaiidldt he

descr i hahtion; gaamennhwithyN-methy-dbitr@N-aitrosogaeaniging, 2eminapuring, aadithatikeon of X-rays,

ul t r a- vi ofhetStepidmyces bygroscopicas sebsp. wakushimaensis No. 7238 has the following morphological,

N- et hyehitupdl, biologicad and- phivsidlagivelpheradtalistice, 2- ami nopurine, and the |ike. The

Streptonyces hygroscopi cus subsp. yakushi maensis No. 7238 has the foll ow ng

mor plo [ lograplogical Phatseglisticssi ol ogi cal and physi ol ogi cal characteristics. io

[ 1] Morphol ogi cal Characterjstics: The nmethods descrl bed bi‘{ Shirli n? and

Gottlieb 'E"Sh"‘?tf“?dﬁ osqribeds by ftfling, a'Bo??‘T"P‘blﬂs“"W@t Fodks andD- cFpiliehe (Mefods {9 o of

Strept GH%*;? | plo FRpSies- d’H%{Pat'S f‘}‘fﬁ‘F' QSisVW‘% Fattericlomn 6. é‘r‘i’ols%y, 16,

313 - 3% w'ﬁ ,Pg f?)”@ﬁ'agﬂ" % this taxononic stu

Vor pTﬁmfoqdr‘%%Ms AR a g ?f?’lm'ﬂ%fﬁ%?e% va%g '&?%écgpes on
&bh r

S
e fo o ol b G R r E AR
eder atgl, smﬁgiga. e;a.s iod O Iatnimﬁéif b o oL AR ﬁ&ﬁfﬁﬁﬂ“ 20
sporzgs |n each chal n. groscopl C spore mass vvere seen I n the aerial

rrggel | fo) QPR CRRRterid@a! and inorganic salts-starch agar. Surface
irregularities on spores were internedi ate between very short, thick spines
and wart scutd® characterisficd] welrd! bifseivéd o bR rkingé of insdia Gsscritied bl L8hitling @ IGaflileBIab St 1 CS
wer e olbwetoiellatdvs, asdbk Wakkma (Wakedana S e SThel dodmipssteShiol. Ri CigssificatlonClbitifita2b as
rrentasommdaraldesoeptuomntbebga ¥wileperius. THo\MKilamesrand Bilkiok. Co., Ballmaret 06Ny cet es, vol . 2:
Cl assi f i cteiinvabatiord e#s madeca 30 25 for t14 daysafith @ios camestusehin difis gledyewee aandd opeci es.
The W IGuide s CelercStantiartd ilmanu@publisiigd| by Nigpor Shikiged KynkyuBha Tokyol. Gelpiesrbelergedriade at
(30 | C fhgraray/colgngesios has gEaminon optenae S0alckeastinglt xiiact agarady inpiganic dalissHaichorgacui de
Y0 Col Splutie pigment ua%mpra%uceqo-ameuesmwdmﬁdm e ssuitsigreshew in Kak$usho, Tokyo).
Col i es bel onged to the gray col or series when grown on oatneal agar,
yeast-malt extract agar and inorganic salts-starch agar. Sol ubl e pignent
was not produced-in the exam ned nedia. The results are shown in Table 4.
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The cell wall analysis was performed by the methods of Becker et al. (Becker, B., M. P. Lechevalier, R.

55 E. Gordon and H. A. Lechevalier: Rapid differentiation between Nocardia and Sireptomyces by paper
chromatography of whole cell hydrolysates: Appl. Microbiol., 12, 421-423, 1964) and Yamaguchi
(Yamaguchi, T.. Comparison of the cell wall composition of morphologicaily distinct actinomycetes: J.
Bacteriol., 89, 444-453, 1965). Analysis of whole cell hydrolysates of the strain No. 7238 showed the
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'(') 30 presence of LL-diaminopin'3\e:ll-i§:1 a%d. Accordingly, the3 celiGrall of this strain is belidvdd ® te’bf type L

. (0]
' - 40 C[3] Biologitanand Physiological Properties: DA AL HON 4 ' P 4 >
-54 014 ~~~~~~~~p 0 X N 0 50

at 00 Physiological properties of the strain NQX¥238 were deforifinerl acedriiingia ltfle reatimbly dasgribedisy

per f or Reidindygnd Hettlieke b owetiopdd Bowk dine eqsultdl are (sBawkierTabl.5; Thmperituré eangewed | er

R 55 omimu@demperatuse ipr gfowih we@edﬁmmd @y yeasRmpalt ext@ptiagernrusing i daniperatureegradiash

Nocar dingubgiar(msge by, Feyeagaku$angye Gey L@hr@l’@ﬁ?’@? a9 fosforowiiovas fiom| 18 to 36°C

hydr ol y%%@um%% E‘r%b?tﬁta"’" hypirolysip nd;gedatin figugiestion yarevrogifivgy tie melanoid

( Yarfaghigment was pro arison of the cell wall conposition of norph-ologically
di stinct actinonycetes: J. Bacteriol., 89, 444-453, 1965). Analysis of

whol e cell hydrolysates of the strain No. 7238 showed the 31 EP0184162B1
presence of LL-diam nopinelic acid. Accordingly, the cell wall of this
strgin is believed to be of type |I. [3] Biological and Physi ol ogi cal
Properties: 5 Physi ol ogi cal properties of the strain No. 7238 were
determ ned according to the nmethods described by Shirling and Gottlieb as
mentioned above. The results are shown in Table 5. Tenperature range and
b-r{tl mum t enperature for gromh were determ ned on yeast-malt extract agar
usiRg a tenperature gradi ent incubator (nade by Toyo Kagaku Sangyo Co.
_Lg\g,-). Tenperature range for gromh was from18 to 368 Cwth optirrum
tenperature at 28, C. Starch hydrolysis and gelatin |iquefaction were
positive. No nelanoid to pignent was produced. 15 ~20 25
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Utilization of carbon sources was examined according to the methods of Pridham and Gottlieb
s5 (Pridham, T. G. and D. Gottlieb: The utilization of carbon compounds by some Actinomycetales as an aid

for species determination: J. Bacteriol., 56, 107-114, 1948). The growth was observed after 14 days

incubation at 30°C.
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40 Summarized carbon sources utfiizatiéh of fthis SratGs shdwn M3Rble 6. BBIRosbSehicrb&? 1aBlose,
Sunmar inaRdde, CRFRABse SRS fulik! bridl saicit do@d bolitilizddiby tetstr@h No.i783gshown in Tabl e 6.
D- @ ucose, sucrose, |actose, naltose, D-trehalose, inositol, inulin and
salicin could be utilized by the stmaege No. 7238. Table 6 5 Carbon Sources
Utilszation of Strain No. 7238, Streptomyces antinycoticus |IFO 12839 and

St rept pryaes saxgggﬁ.%%@hgmam%& Gt %@ c Z??o%ﬁ%ﬁbdi% binfices
_'I\_lo' 728 " hygroscopicus subsp. PO 18786 atuse
+ Carbon Sources + (J |y c e Np-[7238 IFO 12839 IFO 13786 4
+ D-’Xy| ose p-glucose * + ' + 4
D- Fruct ose sucrose + + + + + 15
Lact osp Glycerin + - + + NTI t ose + +
+ Rhanpose D-Xylose - .t +|Raf fi nose +
: 5 D-Fruétose - + D- QGal act ¢se + :
+ Lactose + L-[Arabi hose + - 4
+ D MahnoseMaItose + - + + +
D- Tr ehpl oseRhamnose + - o+ - +
NrOsi t bl Raffinose + - + 4 + +
D- Mggn| t ol D-Gala.ctose - + 4 + + 35
I qulin L-Arabinose + * + Cgllulose *
+alikin D-Mannose 4+ + + +
D-Trehalose + t +
Inositol + + +
2 D-Mannitol T + +
Inulin + + -
Cellulose t -
_ Salicin + + -
W, Chitin + - -
30 Sodium Citrate - - t
Sodium Succinate - + +
Sodium Acetate - - -
Symbols:
+ : utilization
35 | 1 : doubtful utilization
- : no utilization

L Microscopic studies and cell wall composition analysis of the strain No. 7238 indicate that this strain
\,_ 40 belongs to the genus Streptomyces Waksman and Henrici 1943.
Accordingly, a comparison of this strain was made with various Streptomyces species in the light of the
published descriptions [international Journal of Systematic Bacteriology, 18, 69 to 189, 279 to 392 (1968)
and 18, 391 to 512 (1969), and Bergy's Manual of Determinative Bacteriology 8th Edition (1974)}.
As a result of the comparison, the strain No. 7238 is considered to resemble Streptomyces an-
45 timycoticus Waksman 1957 and Streptomyces hygroscopicus subsp. glebosus Ohmori, et. al. 1962.
Therefors, the cultural characteristics of the strain No. 7238 were further compared with the corresponding
Streptomyces antimycoticus IFO 12839 and Streptomyces hygroscopicus subsp. glebosus IFO 13786 as
shown in the above Tables 4, 5 and 6. From further comparison, the strain No. 7238 could be differentiated
from Streptomyces antimycoticus IFO 12839 and Streptomyces hygroscopicus subsp. glebosus IFO 13786
s0 in the following points.

' (i) Difference from Streptomyces antimycoticus IFO 12839

Cultural characteristics of the strain No. 7238 are different from the Streptomyces antimycoticus IFO

56 12839 on yeast-malt extract agar, glucose-asparagine agar, glycerin-asparagine agar, potato-dexirose agar
and tyrosine agar.

In carbon sources utilization, the strain No. 7238 can utilize maltoss, but the Streptomyces an-

timycoticus IFO 12839 can not utilize it. And, the strain No. 7238 can not utilize glycerin, D-fructose,
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Chitin , . + SodiumCitrate
+ Sodi um Succi nat e : + +
Sodi um Acetate Synbols: + : uti | FEQB8ARBY .. doubtful utilization -: no

utilization Mcroscopic studies and cell wall composition analysis of the

strain Nmndsed Fathindst, ARG dRacloltAtD-flin8seS Infadtitl 41 sdARMONESINE) Bub heUSIBRMYCes
Strept ormmotwﬁmm@g, diertherd. 1943. Accordi ngI y, a conparison of this
strain was made with various Streptonyces species in the light of the
publ i shew) oiematd fvk SHRptonYydss RYgRatdpRiSsubspoibiivads 1IPG 155g6t emat i ¢ Bact eri ol ogy,
18, 69 to 189, 279 to 392 (1968) and 19, 391 to 512 (1969), and Bergy's
Manual of OCdtuelchamctéristios oBthe Sierin Kd. 328 aft diffefedt fromothe Sticpiomhyges hgosgopiaus sibisp. of

t he conuebosigiFO 13788 atypast-maliiixiract %8 ppistoderroseckaarcad tywosineeganbl e St r ept omyces
an- 45 ti nyopdptnizativn ot tharstraig . 218 iStnegativep ioyictoa dfiyher Steaptornveas vgroseapicus

gl ebosussuiEngletiosusdFQ 13786 ispgejtve. Thasirein Ne.c238 ¢pa grow in e Rresenga phiech dablshyt e of
t he stor Siraptesycosbygrpsegpicus subse: ﬁﬁﬂ&ﬂfd'?ﬂ)b?7§%°%"9"r9r‘{wd?! d’Ferﬁég‘ﬁG?nﬂ'F‘Pfg

Strepto c'éscaﬁﬁf'lsﬁ?f@ﬁt piflization, (g imy°a?ﬁ8§a? %‘gc%‘ i Pt $9psp.

SPy gletosys " s"ﬁ fh 7258 £
gl ebosug&m P plohogys 5%9'\*7 g&‘tﬂ ‘i‘%? er

conpar i §'8?1“""f %'y D*‘f%‘? ' ']"3&9 H’a ’Pt?)'n?"gtsi"@b'{‘ dH¥ces
oty TP ;gf

| FO
13786 5qmr i }' noiatngéa%) 2rahd
anti nycqj) }

ki i &
o ot 2 f,s% 4 ﬁ(%%.;%a' é’;dsp% ?ﬁ@T E}; N 2a8 are

e SRR 1a! €
ext ract S?fgﬂBmycgé 36, YHobidh' this %9135@591' IQﬁe Ad&'similar to the

Roaéopic

pot at Q- A%k NISE2s g%mfﬂ_%ﬁ%‘&gﬁmpdc@s GRS NS aB&Vd I14cRS the tstrdid RiGL72880is t he
S I N NGnsidérdd %o BerdindW Spbdicsr BIEpioRyEes stbschiiélis Fhd IR bEuNHeEignatdd as BirdioAREdsCUS
| 128 3 grostbpitie subsp) yakusRimbdnsis AltSp. ri‘oherefsfnh@torthd\lw cdRA8d arvakuslina, Lol which
gl ycer i rthe doganisiGia® B6latedd 4 EP 0 184 162 B1 rhanrnose, raffinose,
D gal act ose, D-nmannose, nannitol and sodi um succi nate, but the Streptomyces
ant i n3sc RACDUSTIOROFIFRERY520and ER-PI0S2SUHSEANCES i ) Di fference from Streptomyces
hygroscopi cus subsp. gl ebosus | FO 13786 5 Cultural characteristics of the
st rai n No. The2sBel JiRe2085%20f angien FR-Q0523 substarpiskpit @W@e@'oc}wwr'@)settﬂpﬁ'@@ 200%29p.

gl ebosuspne/erTRII0PEAS sybptapenislprodyping stsqip belenging dmihe gprys Strenteleyees @@el@&ﬂ‘_ﬁﬁd
\t’f/r osi ndY picygsphepyakushimps N&ﬂzﬁ FIEFV BRE28) Iny yisient medigm; s negat j ve, but

that ¥f t hiBoey % =W'; gZ@ l§gbstance(s) can be produced by cultunng the FR-900520
and/or FR-900 23 s stance(gg oducing strain in an aqueous nutrient medium containing sources of

assimilable carbon and nitrogen, preferably under aerobic conditions (e.g. shaking culture, submerged
culture, etc.).

The preferred sources of carbon in the nutrient medium are carbohydrates such as giucose, sucrose,

a5 lactose, glycerin, starch, dextrin, and the like. Other sources which may be included are maltose, D-
trehalose, inositol, inulin, salicin, and the like.

The prefetrred sources of nitrogen are yeast exiract, peptons, gluten meal, cottonseed meal, soybean
meal, corn steep liquor, dried yeast, wheat germ, feather meal, peanut powder elc., as well as inorganic and

e organic nitrogen compounds such as ammonium salts (e.9. ammonium nitrate, ammonium sulfate, ammo-
\./ 40 nium phosphate, etc.), urea, amino acid, and the like.

The carbon and nitrogen sources, though advantageously employed in combination, need not be used
in their pure form, because less pure materials which contain traces of growth factors and considerable
quantities of mineral nutrients, are also suitabie for use. When desired, there may be added to the medium
mineral salts such as sodium or calcium carbonate, sodium or potassium phosphate, sodium or potassium

45 chloride, sodium or potassium iodide, magnesium salts, copper salts, cobalt salt and the like. If necessary,
especially when the culture medium foams seriously, a defoaming agent, such as liquid paraffin, fatty oil,
plant oil, mineral oil or silicone may be added.

As the conditions for the production of the FR-900520 and FR-900523 substances in massive amounts,
submerged aerobic cultural conditions are preferred therefor. For the production in small amounts, a

s0 shaking or surface culture in a flask or bottle is employed. Furthermore, when the growth is carried out in
large tanks, it is preferable to use the vegetative form of the organism for inoculation in the production tanks
in order to avoid growth lag in the process of production of the FR-900520 and FR-900523 substances.
Accordingly, it is desirable first to produce a vegetative inoculum of the organism by inoculating a relatively
small quantity of culture medium with spores or mycelia of the organism and culturing said inoculated

55 medium, and then to transfer the cultured vegetative inoculum aseptically to large tanks. The medium, in
which the vegetative inoculum is produced, is substantially the same as or different from the medium
utilized for the production of the FR-900520 and FR-900523 substances.
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subsp. gl gbosus I FO 13786 is positive. The strain No. 7238 can grow in the
presence of 7% NaCl, but the t% iﬁﬁg{eg%ces hygr oscopi cus subsp. gl ebosus
| FO 13786 can not grow under t Y dition. In carbon sources
utilization, the strain No. 7238 can utilize lactose, inulin and salicin,

but the Q[bkB6H MAE6RGNTY Ho RIRAPIGMD lﬁdéeo RsbRuccdtpfdPed inSa Jalide) d3VaG6 AgRor by
utilizge pr @‘b'rop&liaﬁor%ﬁrﬁl&" rﬁbcﬁkhrcalzg rCeipmé&t, by rdvbiliAEor@haking ideermbhtory | Ose,
D- f r uchp Sioud” @infping QseGipmédt GA b GeOgeRsagd of BB SIE thrdlgh fiet AddiuAt) hefisil i 5aIC -

Ci nat eeffebiedl b pessiftyf i@l AMMORA tHaigmaRaoPnktuk. SUbsp. gl ebosus | FO 13786 can
utild ze trthefrmehiation is usdalyeoosducted hica terhpedatuie bifiweer 28d1t S00ICNaRd Ky WD, pobeIdiyR5S por e
mass | 85-tChdorae peériall ompbat 5@ hours dm it $0e bdursa yhich anagl bienarighancardipg ltd Srséntatioh agar ,
and f ueanbitions aud §¥hled. ogi cal and cul tural characteristics of the strain No.
7238 ar e Tousnrpdueed: RR-900%920 Snd/erftRA0NILS sulkpaneetel capecracovererhisqm the iceliyresroediun-O
13786. byrenverfienab mogrigewhigh 2i¢ igommonly;7 gog fprsthe dreavetic pleiher dmaya| bislepically active

St r épt BHbgiencss. Ré/!@rﬂ%% pAOcangl, Fiy@90523, gubstapcgs (praduced 7arg gnginy found: iy thatcufiyredm t he
St r ept 6‘ ﬁ%“ﬁ g‘&@ﬁg‘e §E-90580 nd FER90PR33 gubstanges &%‘#8630'ai°ﬁ am’gwf'?%f@mlé%m
‘E"P]é” ae

strai n 't‘ o q%er"'F’B‘QP gen I'é‘%"? P'QPH"“NH ':;% aFt?{“' ELT p

h a Il T nv, 0

e 5" e '%ds;o o TG e R e
desi gn Eﬂi W% r§ q.kgs AT Treens subsp. nov.,
refe ° 2 ﬁﬁiﬁg tﬁem was

i sol at ﬁ,gt i 0 el

FR 900&%@@% o, mEaZSmG maafsfa e samaan cI'EHnQ GBAY, R ot r:ﬂgiyng

FR- 900520 ganslé %ﬁ&@%&%&ﬁﬁt@%@ﬁ@@& t S0 6L G Soofble’ A -hBh& BT Ak t he
gENUS HbroPArAIBHEES tHoFRB0053D baiaRIBILAE the FRGDEES QIDLIEAS tHub Bspiaratel BkLiStirBENS | S
No. 72gdified- Ry BheftidBdl method, 1ot bxamPId] rebmstilkzation 3f-chrombiBgréhipehig perfolfance

FR- 900ima(d canakaiograghiR-400 e 8. subst ance(s) can be produced by culturing the
FR- 900520 and/or FR-900523 substance(s)-producing strain in an aqueous

nut 2§ e AHYSIIQAICALANN CHEMIGAL RROREFBTBES OF FB-980580 andliiR000528 SUBSTANGESI t r ogen,
preferably under aerobic conditions (e.g. shaking culture, subnerged

cul t ur E}-900520 Substaiee preferred sources of carbon in the nutrient nediumare
f\dﬁrbohydrat es such as glucose, sucrose, 35 |actose, glycerin, starch,

ext ri n, (M9 gdLofor:ke. "t her sources which may be included are maltose, D
t r eR%l os‘§'°"‘?sﬁ8'§‘i°f ol, inulin, salicin, and the like. The preferred sources
of nitrofen are yeast extract, peptone, gluten neal, cottonseed neal,
soybean neal, corn steep liquor dried yeast wheat germ feather neal,
peanut powder etc., a$ Heplehta®alysior gani ¢ and organi c |ni trogen conmpounds
such. as ammoni um sal t P Unp pa &, gt fum sul fate, ammo- 40
ni uE’sl phosphate, etc.))| (%, fﬁ‘s’w K %/" ﬁ %%jm. The carbon and
nitrogen sources, though advantageously enployed i n conbi nati on, need not
be used @r?"l%@?ai‘mﬁure form because |ess oure mat erials which contain

traces of PRt h f%[}‘:"t“\cff’@a‘ea’ﬁﬁﬁ'% Adhifeacit pretiofy Bitichrpastion oPragrneRs¥ rrctioniead ent s,
?ﬁ"ﬁéﬂfo Eﬁﬂéaghiﬁ"gsch?g% N '°55P§®wagaﬁd§€d?3%egrtﬁo§ hestum
h h t d d
s B o o s S S

especi al | ¥ophansiiise: cutjhwaﬁa |e kg2 seriously, a def oam ng agent, such
as M qui dyRasa:f1n, fatby Ol ant oil, mneral oil or silicone may be

added. A¢ Mdrig pgmdl tions for t he production of the FR-900520 and FR-900523
subst ancies- 165 4ASSi ve anount s,

(6) Specific Rotation:

[«]3%:-84.1° (c = 1.0, CHCl)

(7) Ultraviolet Absorption Spectrum:

end absorption

(8) Infrared Absorption Spectrum:

50

CHC1
&5 -
“max 3

3680, 3575, 3520, 2940, 2875, 2825, 1745, 1725, 1700, 1647, 1610(sh), 1452, 1380, 1350, 1330, 1285,

36

e o



subnerged aerobic cultural conditions are preferred therefor. For the
production in small anmounts, a i r surface culture in a flask or
bottle is enpl oyed. Furthernbre%mﬁg@i%gsgrovwh is carried out .in |arge
tanks, it is preferable to use the vegetative formof the organism for

i nocul at i pyg,i1hag, eboLod6s! 46ds! $v0, ds@lSaedEh) 1808 k) cAvoi d growth lag in the

process o{g)pcﬂm%eﬁa‘ngs&@n&%p 20 and FR-900523 subst ances.
Accordingly, it is desirable first to produce a vegetative inoculum of the

organi sm by inoculating a relatively snall quantity of culture mediumwth
spores or nycekl(g?ﬁt ebe19sgani snpandssyktysipg $3) d(ipoculraey 55 nedi um
and then to transfer the éultured vegetaiigs égo?uhréig egélgally to |l arge
tanks. The nmedium in which the vegetati Pnocul B i Er u éak is
substantially the sane as oerBﬁtenemg)famastbe eyl yhBRLkbi 4@d for the
production of the FR-900520 FR;, 90052 bstanc s? P,0 184 162 Bl
Agi t &ion and aeration of thquargﬁrgsﬁVxégyéghagsgé

'égioﬁﬂ|ﬁéﬁéd ina

vari ety of ways. Agitation ngt3be2pr @) dagli2By42 @dbpelBar28r (silm | ar
mechani cal agitation equi prren?(tlaobégr &g 3&59 ?,5 q@gki ;'gat hg f(gr,rrent or, by
vari ous punping equi pnent or by the ga dage~of “sterfle”ai’'r "t hrodgh the
medi um Aeration may be effect 84.8y §83si §d7sB88ri(Ae aiy?5tRBoUGH t he
fernmeRtation mixture. a The fernentat :{q@_bﬁ yayal | ysgggdggt)e,d at a
tenperature between about 20 - _C and 40e C__preferably_25- 35-C, for a
period of about 50 hours to 15G3n88r §d)whi ¢A- K8y (B rva7Bedlad@rding to
Rermentation conditions and scal es. Thus produced FR-96@52@ gad/,or

FR- 909523 substance(s) can be recovered fromthe culture medi um by
cggventi onal neans which are commonly used for the recovery of other known
bi™0l ogi cal |y active 10 substances. The FR-900520 and FR-900523 substances
produced are mainly found in the cultured nmycelium and accordingly the
FR-900520 and FR- 900523y Hudsk affbes ch- B (ol at 2@l 6hd{@urified fromthe
nycelasum which are obtigges bygyjltering or cel‘g-;jjyg'( g the cultured

broth, by a conventional_nethod such as concentration undér reduced
pressure, lyophilizati 6.23 rleth i ofP i 1h o t1%nk) sol vent, pH
adj lﬁst - ment, treatment _sg,tg”a a(q:);)pvtsujgjpadd)rl,gs 54 (§0 g(?ﬁpi ;)n 0{ cat ihon
change resin, non-ionj orption resin C,), eat nent wi a
conveflti onal adsor bent ‘(“@?"Sa@. vai‘b‘fﬂ' 1i%a?‘%’oal {fiﬁ%cf%{ acid, silica gel,
cellul ose, alum na, etct48.57 ytla) | MidDdN(AY £CcFI&i32 | (R} i on, and the
like. Particularly the ER 9005 su e and t - 523 substance can
be separated by dissol vsién%g’g"’tqhe@at e?%?éyc%tat'ai %ﬁ'gffo?gppr oduct s produced
by fermentation in an a@fr.citi@dle sol vent such e86yltheet at e, n-hexane,

and the |ike, and then jeatin } | uti omat ogr aphy, for
040191 TMGELE, L, 0,48, 10 101

exanple, on 20 silica I a” col an e organi c sol vent

| r opri
such as ethyl acetate and -Lheb@Ene, 'BY- Y nfddtaur £h%£e(ﬂl.And each of the

FR- 900520 subst ance andsltnq;f&@OOSZﬂ.sg@Js@n'ce US4 SEPpr at ed can be
fﬂ;t hgr purified by a cpnventi onal nmethod, Tor exanple, ‘recrystallization,

r €- chr omat ogr aphy, high 1p"tsfrlf%r nte liquid chro %afﬂ\% and the like. 25
PHYSI OLOG CAL AND CHEM CAL PROPERTI ES OF FR-900520 and FR-900523 SUBSTANCES

45 the chart of which being shown in Figure 7,
{10) 'H Nuciear Magnestic Resonance Spectrum:
the chart of which being shown in Figure 8,
{11) Thin Layer Chromatography:

50 Stationary Phase Developing Solvent Rf Values

chloroform
silica gel plate : methanol! (20:1, v) 0.38
ethyl acetate 0.51

{12) Property of the Substance:
neutral substance
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FR- 900520, Subst ance >~ (1) Formand Color: 30 colorless plates (2)
El emrental Anal ysis: 35 C 164.81 % | H | 8.82 %
N: | 1.55 % (3) Color Reacti on:EPﬁbHﬂe\?em ceriumsul fate reaction,

sul furic .acid react ion, Ehrlich reaction, Dragendorff reaction and iodine

vapor 1 eagi i3 the FR-o00d%bbstRee, it S bb ﬁothNhan\ e bEAGIretRentst MY 11
reacti Fhﬂ:leﬁrnﬁl cI B4bnérR8 Shdcd) tHisdubsesich! Bhdw tpirs cP@elER))n&is in various chemiéB k&N Ol ,

et hanOhowediCin0dd8e of BXsuromeRs 3t e thiR |Ié96r0$tﬂfrﬂ§togfibtﬁ/t &gl the higR Tpeddhtlanle Mquid ene
Spar i nmr&n&&#b} @io FR-$005EDXsabstancd) Sowed € $iyieisputlin thé) B fyak Chromatography Wi £ ( 5)
Mel td ngindRopeak in tHebRgh-pefirmarice Gqufddohronfagiaptiycrebiettably.on: Eal g3: -84.1 - (c =
1.0, CHCFsm 16 abové physichl aticashemicaltproplatiesr gat! thesucspeat the kibtertirdtianlas e ghendeal ( 8)

| nf r ar stdictidesad thetFRSHA0SBH eutistanne thé BR-900520 substance could be determined to have the following
VCEC1 3chemicaB®8@ure.3575, 3520, 2940, 2875, 2825, 1745, 1725, 1700, 1647, 161
O(sh), 1452, 1380, 1350, 1330, 1285, 36 EP 0184162 B1 1170, 1135, 1090,
103@¢ 1005, 990, 980(sh), 960(sh), 913, 908 sh) cm (9) 13C Nucl ear
Magneti ¢ Resonance SpectHQi 6(ppm CDC13): 213.04 (s),
196.21 (s) 169.07 (s) 1 (s), 168.85 (s), (164.92 (s) 138. 67

132. 46 (s§¥} 1165. 97
(3(51139.53 fi: 30. @ (d)  123.42 (d) 97.28 (s)
i (3d°08  dA, 123 59 (d),

(s)

0]
"\/;
- —~20
5»./ CHZCH 3

o]

25
CH 3

N\
0 _

30 CH 3 OCH 3
17-Ethyi-1,14-dihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-1-methylvinyl]-23,25-dimethoxy-
13,19,21,27-tetramethyl-11,28-dioxa-4-azatricyclo[22.3.1.0*%Joctacos-18-ene-2,3,10,16-tetraone

85
FR-900523 Substance

{1) Form and Color:
__ colorless needles
o @
Elemental Analysis:
C:. | 6457%, | H: | 884%, | N: 1.81%
45

(3) Color Reaction:. .
Positive: cerium sulfate reaction, sulfunc acid reactlon Ehrllch reactlon, Dragendorff reaction and
iodine vapor reaction

50 Negative:  ferric chloride reaction and ninhydrin reaction

(4) Solubility:
Soluble : methanol, ethanol, acetone, ethyl acetate, chloroform, disthyl ether and ben-
_ zene
Sparingly Soluble:  n-hexanse and petroleum ether
55 Insoluble : water
(5) Melting Point:
152 - 154 *C

(6) Specific Rotation:
[«]8® : -73.0° (C=0.85, CHCly)
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84. 37 (dg, t77.80 (d) 75 .53 (d) f78.24 (d), 76.98 (d),

73.92 (df, 73.69 (d), {73.11 (d) 172.72 (d), 20 70.11 (d)  57.02
(q), j56.60 (q) 25 EP0184162B1 59 51 ' ((),

157, 43 ) 56.23 (q)  $56.72 (d? 55 .10 (d) 155.98 (q),

152. 91 548.90 (t 540. 19
(d) f2 ’aé'r?%“% %@ggépmé‘?? 140.63 (d), i26.32 (t), (5223.51 (d)
24.60 (t 44 (d), 120,86 M) 35
20. 47 ( %&' fméﬁg?Q&“% 5. 88 (q) 19.75 (q), 115.97 (q), :
115. 94 (q) S14.04 (q) 11.68 (q), ~Q.64 (q) 40

114. 16 (q) * CH (q) 45 the chart of which

bei ng shown in Figure 7, (10) |H Nuclma¥ gnetic Resonance Spectrum the
chart of which being shown in Figure 8, (11) Thin Layer Chronmatography: 50
Stati onary Phase Devel opi ng Sol vent Rf Val ues chloroformsilica

pl atern 3670 BSRAASI0, 29W; 2875)\82H, 1745, T2, A7y 16431450, 1380, 1350, 1330, tﬁo?,ﬂ?%“(%z)
Property oft3% 903953 1 630c 00,1980, 978 P60s 895918388, 839, 850 crFP0184162B1 W th regard
to the FR-(@0Uo@leanMagneliqFesongnce Spectynibe noted that in case of neasurenents
of 13C and 1H nucl ear magnetic resonance spectra, this substance shows
pairs of the signals I n various chem cal shifts, however, in case of

measufenent s of S{REMy hERCLg) & 22Br BRul8hr 4p8G - Ahd (Bhe hﬁ%%et‘ﬁbrm&mce
l'iquid chromatography, the FRI999539 $ypsiposesgheupd|esslBsgl gsppot in the

Kfj” layer chromatography and ., o4 (s) {137.80 (s) {132.89 (s)
" 165.98 (s), {138.41 (s}, 131.96 (s},

W {129.62 (d) 4124.51 (d) (97.13 (s)
130.03 (4), (124.84 (a), l9s.67 (s},

. 84.38 (d), {75.59 (d) {75.45 (a)
78.06 (d), (76.91 (d),

ﬁ {73.89 (@) 73.70 (Q), {73.09 (a)
U | 73.70 (d), 72.84 (d),

%0 i7o.4o (d) (56.75 (d) i56.93 (q)
69.24 (d), 152.89 (), 57.43 (q),

56.61 (q) ise.z4 (q) {48.58 (t)
. 56.56 (q), (55.94 (q), l48.32 (t),

47.14 (d) (40.23 () 27.85 (&)
47.38 (d), l40.65 (4), izs.sz (v,

Cow 326.48 (@) 24.68 (t), (21.33 (t)
26.64 (Q), 20.83 (t),

{20.63 (q) 16.24 (q) 315.70 (a)

19.77 (q), 116.34 (q), l15.96 (q),

o (15.51 (q) 414.31 (q) | 9.64 (q)
15.96 (q), l14.18 (@, i10.04 (ql,

565 the chart of which being shown in Figure 9,
(10) 'H Nuclear Magnetic Resonance Spectrum:
the chart of which being shown in Figure 10,
(11) Thin Layer Chromatography:
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5 si,ngle peak in the high performance |iquid chromatography, respectively.
From t he above physical and cthi ca‘ﬁé%gert ies and the success of the
determ nation of the chem cal qu f the FR-900506 substance, the

FR- 900520 substance could be determ ned to have the follow ng chem cal

structure. 10 15 0 *, 0
OCH3 OCH3 17-Et hyl -i Statigngqy Phase ¢ xQeveloping Solvent | Rf Values
2-[ 2- (4- hydr oxy- 3- ne{ hoxycycl ohe ylkm@mmnpthylvinyIj-§3,25-dinethoxy-

13,19,21 ,27-tetranmeyhyl -1 1, 28- ¢li O%metenadzat rijcyad.ss 24. 3. 1 . 04' 9] oct acos-1
B-ene-2,3,1 0,1 6-telr sndageatdR{ 90@223vAjubst gnce (1) |Form and Col or:

col orl ess needl es 34 (2) Ele nteﬁiylaéﬁabysiais: 0.51 |
C1l64.57 % H T8.8F T N T.8T % 45 (3) Colror Reaction: Positive:

cerium s(%)fpofgg;o?ﬁ,gtsh casul furic acid reaction, Ehrlich reaction,

Dr agendqgitar LON an I odi ne vapor reaction Negative: ferric chloride
reactti on vakJedatd 1o i FRDb0b423 SlidsRRceS R is to bé hotetPhat M ddsd ¥ meatrdhRin® of 15C and *H
met hanQloiearthAAGR resoRdnBd Sira, BisWibstREE LIRS paifshth o QigRAIMn ViRt Bidmidl S, and
ben-  ZRARverPiA dastO by meiRlreRbts of thé-thieefétechifdioR@bHyOdng UR8 RibiK Rbriokfkined kUi
wat er  ErdeomatdgfaphyVilet FRA®0528 | sibstanddshowéddbd! sihdle 6t inShe thinf 1hyer Bpdrrdidgriphy &ridE - 73. 0
- (C =sifijlddimak inltiel high pdformance liquid chromatography, respectively.
16 From the above physical and chemical properties and the success of the determination of the chemical
structure of the FR-900506 substance, the FR-900523 substance could be defermined to have the following
chemical structure.

30

35

OCH

OCH

3 3

\

1,14-Dihydroxy-12-[2-{4-hydroxy-3-methoxycyclohexyl)-1-methylvinyl}-23,25-dimethoxy-13,19,17,21,27-
pentamethyl-11,28-dioxa-4-azatricyclo[22.3.1.0%®Joctacos-18-ene-2,3,10,16-tetraone

[} Synthetic Processes:

(1) Process 1: (Introduction of Hydroxy-Protective Grbup)

The compound (Ib) can be prepared by introducing a hydroxy-protective group into the compound (la).

Suitable introducing agent of the hydroxy-protective group used in this reaction may be a conventional
one such as di(Ci-Cs)alkyl sulfoxide, for example, C1-G¢ alkyl methyl sulfoxide (e.g. dimethyl sulfoxide,
ethyl methyl sulfoxide, propyl methyl sulfoxide, isopropyl methyl sulfoxide, butyl methyl sulfoxide, isobutyl
methyl sulfoxide, and hexyl methyl sulfoxide), trisubstituted silyl compound such as tri(C1-Cs)alkylsilyl
halide (e.g. trimethylsilyl chloride, triethylsilyl bromids, tributylsilyl chioride, and tert-butyl-dimethyisilyl
chiorids), C1-Cs-alkyl-diaryisilyl halide (e.g. methyl-diphenylsilyl chloride, ethyl-diphenylsilyl bromide, pro-
pyl-ditolylsilyl chloride, and tert-butyl-diphenylsilyl chloride), and acylating agent which is capable of
introducing the acyl group as mentioned before such as carboxylic acid, sulfonic acid and their reactive
derivative, for example, an acid halide, an acid anhydride, an activated amide, and an activated ester.
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EP O 184 162 Bl (7) Utraviolet Absorption Spectrum end absorption (8)

| nfrared Absorptlon Spectrum 5 %191% 58531 3670, 3580, 3510, 2930,
2875, 2825, 1745, 1722, 1700, 16 2 380, 1350, 1330, 1307, 1285, 1170
1135, 1090, 1050, 1030, 1000, 990, 978, 960, 930, 915, 888, 870, 850 cm'

(9) 13C Pbisraie loxdfiplbN6it dueh RRAGRE ABMALIVSNRY!ihdkidle akid chloride, acid brdfiddpP B mikedGLd) :
213. 82 4ahydriddWith ahlacidShigh as slibstitu®G phésphorid 2disd (63X diakiAphosphdr3aciddphefyBphosphdrfz8. 85
(s), (16akid3diphehyphosphdrit/acidOdibensy)phosphdtié afid) andsalogdiated phosphoric acid), dialkylphosphor-
{165. 98 oub dcid, £B%Brodsl acid, SthibsultiBit:. 280, s(itatic agid, 2kyb2arbdpaty (e.glLiAethyd arbGehe, ethyl
97. 13 5 (sjbodsied @nd) BropyCdarbonaté) diipBatic c@bvxylic dcBB(eG7 pivalis peid, 2Bntanoic acid, isopentanoic
84.38 (atid, 2-efhylbutP® acidd)pnd trichigroatstic ffitilloroa@ti€ @cid)t apmatic cadboylic a¢id| Ye.g. A@nBEB ( d)
73.70 iafid). a syp@nefigal agid)anhyrigde; @n apiu')xted acid amide with a heterocyclic compougd] cor(tqiﬁng 30
70 40 c@)no functipg spch amldazole g@u@gtute dp\ gzgle. dimethyipyyazole, ftipzolggnd teffazole, ormpp 43
56. qgg_vate qafter (e.g. p-nitigphepy| esqe 4-di IQBhegg estey. )tnog rophenyl ester, pentachiorophenyl

{ 56 58 hgul e phenylgsopgeLnyI fft rs ppgpyl luoesterd p-mtrqggr@ylz gwloew p-creszl 85
14 t i rboxy s@ yndyl e% ori (ng/ staf yIt ter, or wnth
2 1 33 ro | ch as N bthylhydroxy amme eng-hy wy%.gcmu}\a
ox alm otri oxy
ég 24 _ n this reactlon, |n case d q’fa y Su-mx 5 lntrocﬁimg agent o tgi %%90(@ :
I- 15 9 g, olective %ﬁ éhe rﬁaﬁlon % ct3d l 2 Crl]og‘vreni alka]ponwglnhg&rld eucﬁ\g Shown
in Figure Qurt cald‘&h&!‘{ﬁd ﬁ%stﬁmw Jﬁ%ﬁ&l@%as%‘ﬂ%k&&émb ab&He ot hyard-
whi ch beér&&:tu%“&% thB r&alcibn i€ préferabié Ldnkiuctd iR tHeBY&bncE o 2 BEHVEHIbRPEYdensify agent
\/ such as imidazole.
20 Still further, in case that the acylating agent is used as an introducing agent of the hydroxy-protective
&_/ group, the reaction is preferably conducted in the presence of an organic or inorganic base such as alkali
metal (e.g. lithium, sodium, and potassium), alkaline earth metal (e.g. calcium), alkali metal hydride (e.g.
sodium hydride), alkaline earth metal hydride (e.g. calcium hydride), alkali metal hydroxide (e.g. sodium
hydroxide and potassiurn hydroxide), alkali metal carbonate (e.g. sodium carbonate and potassium car-
25 bonate), alkali metal hydrogen carbonate (e.g. sodium hydrogen carbonate and potassium hydrogen
carbonate), alkali metal alkoxide (e.g. sodium methoxide, sodium ethoxide, and potassium tert-butoxide),
alkali metal alkanoic acid (e.g. sodium acetate), triatkylamine (e.g. triethylamine, etc.), pyridine compound
(e.g. pyridine, lutidine, picoline, and 4-N,N-dimethylaminopyridine), and quinoline.
o/ In case that the acylating agent is used in a free form or its salt in this reaction, the reaction is
30 preferably conducted in the presence of a conventional condensing agent such as a carbodiimide
compound [e.g. N,N'-dicyclohexylcarbodiimide, N-cyclohexyl-N'-{4-diethylaminocyclohexyl)carbodiimide,
N,N'-diethylcarbodiimide, N,N'-diisopropylcarbodiimide, and N-sthyl-N'-(3-dimethylaminopropyl)-
carbodiimide], a ketenimine compound {e.g. N,N'-carbonylbis(2-methylimidazole), pentamethylenekstene-N-
cyclohexylimine, and diphenylketene-N-cyclohexylimine); an olefinic or acetylenic ether compounds (e.g.
85 ethoxyacstylene, g-cyclovinylethyl sther), or a sulfonic acid ester of N-hydroxybenzotriazole derivative [e.g.
1~(4-chlorobenzenesulfonyloxy)8-chloro-1H-benzotriazole].

The reaction is usually conducted in a conventional solvent which doss not adversely influence the
reaction such &s water, acetone, dichloromethane, alcohol (e.g. methanol and ethanol), tetrahydrofuran,
pyridine, or N,N-dimethylformamide or a mixture thereof, and further in case that the base or the

&w{ 40 Introducing agent of the hydroxy-protective group is in liquid, it can also be used as a solvent.
b The reaction temperature is not critical and the reaction is usually conducted under from cogling to
heating.

This process includes, within a scope thereof, a case that during the reaction, the hydroxy group for R2
of the compound (la) may occasionally be transformed into the corresponding protected hydroxy group in

45 the object compound (ib).

Further, this process also includes, within a scope thereof, a case that when the di{C1-Cs)alkyl sulfoxide
is used as an introducing agent of the hydroxy-protective group in the presence of C(-Cg alkanoic
anhydride, the compound (la) having a partial structure of the formula:

50 \K\ ’

R2

wherein R? is hydroxy, may occasionally be oxidized during the reaction to give the compound (Ib) having a
&5 partial structure of the formula:
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EP O 184 162 Bl Stationary Phase Devel opi ng Sol vent Rf Val ues

chl or of or m : net hanol 0. silica gel
plate ; (20:1, vN) ethyl acet atE?o 846%?1(12) Property of the Substance:
neutral substance 70 Wth regard to the FR-900523 substance, it is to

be noted that in case of measurenments of 13C and 1H nucl ear nmgnetic
resonance spectra, this substance 0 pai fs of the signals in various
chemcal shjfts, however, in caser8f neasurenents of the thin |ayer
chromat ography and the high performance |iquid chromatography, the

FR- 990523 substance showed a single spot in the thin | ayer chromatography
and a Mhersinfisdygrerk in t he hi gh performance |iquid chronatography,
respectively. Fromthe above physical and chem cal properties and the
succesd2) Frocess: dndrpductipnehtlydsry-Brotectye Geavelri cal structure of the FR- 900506
substance, the FR-900523 substance could be determ ned to have the

fol 18w n ‘l"heﬁgrﬁ?qyaq (I@ f:?nLRat;mpéred Qbmtroducmg a hydroxy-protective group into themm% %@%‘0
3H3 n be conducted by substantially the same method as that of Process 1, and therefore

3~~~~~j1~e~@gcgorb C%I‘UORS {eq. bafe, 1coadeﬁlq%/%ﬂa6tx§olv_fnt and reaction temperature) are referred to

g g_s gé hlS X%ss |n u E«?ani J:o Q% tg‘ase chu” ;tgggc Sﬂ?%%ﬁg’mg %rﬁﬁacos_l

8-ene-§ d raone he e rocesses
(Intro uct ion o? 'dr oxy- Pr ot ecti ve G oup) The compound (I b) can be
gmeparngpméegsrgt(pgqid@nrbggg,blgmﬁ@xy protective group into the conpound (la).
tabl e introduci ng agent of the hydroxy-protective group used in this
reachi on THBYorgbudd MPERY B8 blepdied by tirgLifdcorpohi (16) with @l kyl sul f oxi de, for
>§ﬁ1 npl e, SiitabidEas@tolty lusetiit thiglroaBiitn ey indidad eho@s exbimpiitio 1l Pracessi 0Xi de, et hyl
S UThisopeadtien cqn aigwybe tomtilitydd tyuledicting the ,compaupd Qp)y whei@ RR Y hysitoky, uith e,
but yI reeytldting ageod ifi tie pabegnce fatbatey! net hyl sul f oxi de, and hexyl nethyl
sul f oxi defhe reactienuis uisually) tenductad| iy la eoveptivnal Gsoent whigls doasi oCadverS8y infflkepbesthby |
hal i2de r¢agtiog. such i asewiigr Ficetgre, slishioomethane; eicehiohyd.6i ngthanbly efhaehh, andr prlopangl). si | v
chl ori d@rahygfq@rqnepwldlbgtoyw\mlmgl@ mgquwor gg@ﬁn@mprg@f) and fyrther in case that the base
- C6- al Wsyin ligyidy jt cg;“sﬁ'smb? utpdiap @golvegt . net hyl - di phenyl silyl chlori de,
@hyl d| e n 'V'F‘P%‘Ft'ﬁm'sd@t cfb‘!‘-’ﬂ 3"69'79 rgfatieN) 5| usyally, pondytesk ynder, froggpoling to
rert- b ing- d| phenyl silyl chloride), and acylating agent which is capable of
i nt r¥

.sul fon 5"%?35 a'g%/'ﬁ'é?ﬁ%ﬁlpggﬁlyls%enérlm%?ed before such as carboxylic acid,

The compound (Ih) can be prepared by oxidizing the compound (lg).
The oxidizing agent to be used in this reaction may include di(C1-Cs)alkyl sulfoxide such as those given
35 in Process 1.

This reaction is usually conducted in the presence of lower alkanoic anhydride such as acetic anhydride
in a conventional solvent which does not adversely influence the reaction such as acetons, dich-
loromethane, ethyl acetate, tetrahydrofuran, pyridine, N,N-dimethylformamide, or a mixture thereof, and

- turther in case that the lower alkanoic anhydride is in liquid, it can also be used as a solvent.
\J‘o The reaction temperature is not critical and the reaction is usually conducted under from cooling to
heating.

This process includes, within a scope thereof, a case that during the reaction the hydroxy group for R!
of the starting compound (Ig) may occasionally be transformed into 1-(C1-Ce alkylthio) (C1-Cs)alkyloxy
group in the object compound (lh).

(5) Process 5 (Reduction of Allyl Group)

The compound (lj) can be obtained by reducing the compound (li).

Reduction in this process can be conducted by a conventional method which is capable of reducing an

so allyl group to a propy! group, such as catalytic reduction.

Suitable catalysts used in catalytic reduction are conventional ones such as platinum catalysts (e.g.
platinum plate, spongy platinum, platinum black, colloidal platinum, platinum oxide, and platinum wire),
palladium catalysts (e.g. spongy palladium, palladium black, palladium oxide, palladium on carbon, colloidal
palladium, palladium on barium sulfate, and palladium on barium carbonate), nickel catalysts (e.g. reduced

66 nickel, nickel oxide, Raney nicksl), cobalt catalysts (e.g. reduced cobalt and Raney cobalt), iron catalysts
(e.g. reduced iron and Raney iron), or copper catalysts (e.g. reduced copper, Raney copper and Uliman
copper).

42



derivative, for exanple, an acid halide, an acid anhydride, an activated

am de, and an activated ester. q;d, gfsg 4 162 Bi Preferabl e exanpl e of

such reactive derivative may incl d% | oride, acid brom de, a m xed

acid anhydride with an acid such as substituted phosphoric acid (e.g.

di al kyl phosfb @édutioR G4 Ghuallp RERESD ASdPEWRVEnfonACloRlent (hibk 86k% | BN QRGN influeddsl e

di benzy| pagmpaei @s e, médiol) JIhABE AdpaAbI, DIYAGIRY) GitriyC adtate] )N N-dimdthldiokrivdadgep hor -

ous aci ddicRoibrhétianslSr afixtlye thétbadsul furic acid, sulfuric acid, alkyl carbonate

(e. g. net hyihe cartivanem@ratued biythis teductian [BOmob tritical andl thp rexpydn i€ asubliynabdicted under

al i phag i troro asdiapcy waanirgci d (e. g. pivalic acid, pentanoic acid, isopentanoic

aci d, 2- et b lobibgt ticgcle conapoursia dl) btaindd| ageandingetoitios synihéticupmacesse®! itacS ag exghlained

aromat i ¢ akse bambplisolated @ndipufiicdgn a beswentpra! raannet) for examplenmdtactio.crireciplistian, &atipadt i de,

an act i vateiizgiongeeyitaliisatian. ohchromatog@pie ycl i ¢ conpound cont ai ning i mino

function s fdipblesalisnf dhecemaecunds @ apd th) dq dipay '?ﬁ'lﬂafbﬁf@'acwh??éx Fﬁ%‘%ﬁa&?

triazdf ea’aPﬂi'stsé'Esr fop pramplecalkali metal-saft o,g- serivm, ?%‘ra“ g -salth i3 h(gﬁﬁé“m @g'tsé'F

2, 4-di ni °r% \:%Fa“é’g? 5‘@9“"?'}”!’ b H‘é’ﬁ F“ auing a t(& n‘f‘ Wéﬁ‘h%’ﬁﬁ""%ﬁy' Bter,
Lgé

t hi oeste

re ctlon ml reo somerﬁ) carbbn
pi per ',9' ; a%% ,&ﬁ bo '?msa?f
conpound | thz ?(Igl
N- hydr ox & ni m rox p tha I m sqh roxy enzot rrazo and

L - hydr OXy 6l‘hG WIQEIQ%%%M A7 Ot e priseht] In%ﬂu&ﬁﬁ&sh&@ phhrhaSobpiealt &ities Gcriaé C
~E5) al kY lmniunbduBprbddRe Iastivie QR @stimfidRobial BRI Gind) GheRdi?é) tareO fisolull for i kr8aent kd

pr Ot eGh i PrRvaMidAUR thd RRSstERE Gl itakbplaftatid WA blyahs P iSlUEd Sidh laé) hddACKiBioFIREIT Rediila
Q\éyr al kssim, 6r smhyreit-laleishoit biseSesarhédulladsividl ItafbPlanthtioh,t dd@immund dRésses submt

t hE tri sudaheumaioidd astritig/ | sysemeOWPas ied/tiemetdsuas Hashinoid's Qldgditsy ngiplet se@drosishe

hydr oxy - myastieaig biavs type bdighetesve uveltia,otr inteatidus digsasdsenmbd by pathoganiiraictosrgantsine.

presence OofA farthop phigsh bii then priesepbindeliteiinly peayida e phannbceativali complasitio eontaiirg tricycldst i | |

furthes, compountsdl) tah zctive Hiegrediopts de iasrgeiatige vith jasphasnadeutics! asrebtalily subgteitialy ament

of the hMFW?%P@PEWl ve group, the reaction is preferably conducted in

the presend¥ JFMeles ¥ gAY #ich ichismanelepieal (Astiviies, Fome pbarmrfolagical st ata( & the

1 it hi um TSYsiA aempouantere Hrsirated ifdhe ollovR&| i ne earth netal (e.g. cal cium,

\‘I/kal | m1=,,t al hydride (e.g. sodiumhydride), alkaline earth nmetal hydride

(e.q. et im hydri de), al kali rret al hydroxide (e.g. sodium hydroxi de and

pot assi u&p@ég&g)x' q'b%blo 60 k;?blun S In m;&tg a?(edr}.;ay%’ea%o%ge 98 ?%‘I ME@ carbonat e and

pot assi um nate LEe (e.g. sodium

hydr ogen C%pfamﬁtle%t hoR i D HnS r.% @J;n?azmn aémk c 6tbs @JSJEPX' de
(e o @owngjn S50 Bz ol o8 i Cpaq) e@ Ghlroe

with [ HERIN 9846 nidEiL) BABID stimBoHENSEIRh B2 mlTRbMii &hrﬂ%u fominte
t r l et hy! @A 0% redi €alt) soru 2infl %luﬁqméﬁﬂd:aﬁﬁna% p&wmnd(wemmwsridcyneﬁ@mﬁinq i ne,
and 4- N, D). b layls wWste Adaldtéd kit 32 ) C imAhnidifidd R@hdspHRre df B%CaafbBn bibdde dnB@5RGY kiRt | NY
agent i Sfols®Hoursardl gulse® wittDFHRthyhiidihd ®.55188i) 4 héurd Beidie the aellsl viie cdiiBted. SRLCEbjGRN | S
3Q_pr eé ecanipoyndeothidliebiitidn was didseivediiearanciandfurtitor Giibd@NRPMINGI0 BaneCaaiadddagent
such as tie cuatiutes thi giveifida cooenpetions of 0. igymildr ks di cycl ohexyl car bodi i m de,
N- cycl ohexyhe Nsuli§ sredshewrhip| Tablend toy19l Biectiicytlp comiwontisiofithd @resent invention suppressed
N, N - di empyseMiRbodi i ni de, N, N - di i sopropyl carbodi i m de, and
N- et hxé-N‘ - ( 3-di net hyl am nopr opyl ) - :

it phem R ?Tﬁ‘ﬁ"f < °'°r5%} ,.%??E‘Fﬂﬁ Y plndicccesios 10 B o yBaper
rmer for

Table 7
Effect of the FR-900506 Substance on MLR
FR-800506 concentration (ng/ml) | Radioactivities (mean C.P.M.t S.E.) | Suppression (%) | ICso (ng/ml)

50 25 54+ 4 99.5

1.25 168 £ 23 98.3

0.625 614 £ 57 238

0.313 3880 + 222 60.9 0.26
55 0.156 5490 + 431 447

0.078 7189 £ 365 '27.6

0 9935 428
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a case that during the reaction
Ic) may frequently be transforned
group in the object compound (1d).

t he

(3) ﬁ%qcess,q- (Formmtion of Double Bond) 20 The conpound (If) can be
prepared by reacting the cEfspafithd FRais25Sdbsarte bR MER
FR-800525 concentration (ng/ml) | Radioactivities (mean C.P.M.t SE) | Suppression (%) | 1Cso (ng/ml)
25 100 469 * 56 97.0
10 372 £ 32 97.6
5 828 * 369 947 1.55
25 3564 = 512 77.4
1.2 10103 = 421 35.8
v © 0 16741 £ 411
Test 2
45  Antimicrobial activities of Tricyclo Compounds (1)

50

Antimicrobial activities of the tricyclo compounds () against various fungi were determined by a serial
agar dilution method in a Sabouraud agar. Minimum inhibitory concentrations (MIC) were expressed in
terms of ug/mi after incubation at 30 * C for 24 hours.

Tricyclo compounds of the present invention showed antimicrobial activities against fungi, for example,
Aspergillus fumigatus IFO 5840 and Fusarium oxysporum IFO 5942 as described in the following Tables 11

and 12.
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Suitahl e base to be used in this reaction may include one as exenplified in
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does not adversely influence the reaction such as acetone, dich-

| or omet hane, ethyl acetate, tetrahydrofuran, pyridine,

N, N- di pet hyl f ormam de, or a m xture thamer2f, and further in case that the

| ower al kanoi ¢ anhydride is in liquid, it can also be used as a solvent. |,
40 The reacf T nis

uisu_al | y conduct e I\ﬂ&é&@&?@ﬂl@}&ﬁﬁ:k% Cgﬂaouﬁéé ([) oFa%Lm&E&attiu% oxxsé)gﬁ:h_]cl udes,
wt'hi n a scope tlhereof , a $#gecehat duri ng the reM8 et he hydf oxy group
for Rigof the saﬁrtlng conwgmaﬁe(lg) may (cca5|onalbysbe transtprned into

1-{ G - Ce al kyl t ro—(€—=C€s) YL OXy —group thre—objiect—eonpouryl (I h). 45
(5 Process 5 (Heduction 98095 G oup) The compouhd (1) can be obt ai ned
by reducing the conmpound (li). Reduction in this process can be conducted
by a conventional nethod which is capable of reducing an so allyl group to
a propyl Tgst8up, such as catal ytic reduction. Suitable catalysts used in
catal ytic reduction are conventional ones such as platinumcatal ysts (e.qg.
pI at i numEfiech efeTricysiodtompoynds )i on $iin AfidgeaftiSatvivelli Batk, col | oi dal pl ati num
tlnun1OX|de and platinumwre), palladi-:um-catalysts (e.g. spongy
pal adi um aﬁa'l a&enf%ﬁﬁffewekor (Fghariats werecafiad onto,tip lasersl thataeir area pieainiont BYHAYI dal

pal | ad’f’u |d‘a°a?'?9ﬁ1vgff I?H‘PY"Grﬁ"s‘ﬁWfsatTEa 9*3%‘"?5&"'13@&9#09 Aalynughfeiegtion cvich oveat e) |
n| ckel c 0% %‘?ﬂ?@'ég 'Bigrafh ’ﬁ‘ de, Raney nickel)
cobalt c 'S ‘éeh%l' ?ﬂﬂﬁ@'“‘é@ﬁﬁl"l"?m“ﬂcﬁ“ﬂﬁ f%’aﬁ“é’f”i?g‘f'“b

(e.g. re ucésh %) '“%mt ik "?" ats Wore GORYSH Wi Bl R i€ ited SIS
COpperg %E‘rﬁ&’sc&%p&f 12 thlU@Qia ; Q)Ht El ily tga tment with theysFI";l-9|;)0506 a::bstanceoI::‘I’:a:;;rI

prolonged skin allograft survwal

Table 13
\ - -
Effect of FR-900506 Substance on Skin Allograft Survival
Dose (mg/kg) | Number of Animals | Skin Allograft Survival Day
Control (olive oil) - 11 7.7,7,7,7,78,8888
45 FR-900506 1 8 19,19,19,20,21,21,22,22
Substance
3.2 6 22,23,23,26,27,35
10 5 . 56,61,82,85,89

§0
Test 4

Effect of Tricylo Compounds (l) on Type Il Collagen-Induced-Arthritis in Rats
55 L . . .
Collagen was dissolved in cold 0.01 M acstic acid at a concentration of 2 mg/ml. The solution was
emulsified in an equal volume of incomplete Freund's adjuvant. A total volume of 0.5 ml of the cold
emulsion was injected intradermally at several sites on the back and one or two sites into the tail of female
Lewis rats. The FR-800508 substance was dissolved in olive oil and administered orally. Control rats
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EP O 184 162 Bl The reduction is usually conducted in a conventi onal

sol vent whi ch does not adverselﬁ i nf | q%%gﬁ the reaction such as water,

met hanpl , et hanol, propanol, P&iisa yl acetate, NN dinethyl f or mami de,
di chl oronet hane, or a m xture thereof The reaction tenperature of this

reduct i oo hisedWth sihd drhduftl of %g IItc&@gén@@&tvb@&al'aﬁm“%“syof GIQQ GHQS&%HM%
from co@hieAAndi® wild obdeR8d. 1N€ Obj ect tricyclo conpounds (1) obtalned

accor di NgTiettedthEsulty &b faﬁ'awnqn PELRE S FRSinflardnfdtory Solyafifid RbdiRdliceD A\ réisifledlR

i sol at eyglindivé o kbt 1 b6 staringoniRd1seaididbpasthe BB INGIlageh Mimuaaidll e, extraction,

pr ecispi t abiip reathieAMCWithOtha | FREO0§SDE Substaned foP N4 daydClayé lcarhplétd BlippmsdsionD6f arthritis

chr omat inditip lviring Sh bbsalvhtidn pariotl 8f Dveskdre conpounds (1) and (I b) to (1)) may

i ncl ude pharanaceutically acceptable salts such io as basis salts, for
exanple, alkali netal salt (e.g. sodedeidsalt and potassiumsalt), alkaline
earth netal salt (e.g. calciumsalt and nmagnesi um salt), anmonium salt,

am n& salt (fe.g. Efféc't SFRV08HEE Qﬁbsﬁﬁge on&?ﬂa lf\bdﬂé‘déﬁ-)ﬁhuc% AHGWM'R@Q‘ ne salt), and

ot her conve HOHR& Grganrc o-t-s—tt—s—to—be—roted—that—ra—+he
af orementi oned _reactions in the syrt Resei@®olg ek gy ¢ s'ngidenge of AgritieHe post -
treatment of| the ceeaidiooi xture tiherein. the confornersmnd/ or |stereo

| soner(s) due—tmO got car oo (15 —atg(s)or [doubte_t onmb) of the
st ar {5 ng and_abhject ¢ %ﬁ casio ',‘-II\/ heltranst¥ ned | to the
other conforner and/or ster eoi sorrer(s) and such cases are aI so incl uded
within the scope of the present invention. The tricyclo conpounds (1) of
tNaé prekstB i nvention possess pharmacol ogi cal activities such as

[ m’rug,os pressive activity and antimn crobial activit and therefore are

g}j t of Frisyip Cempavadn () am Exeeumetal Hlisraic Ererhmlonyplytly EAEIR SilkbMisy,
nsplan

tatlon of or ans or tlssues such as heart, Kki dne Ilverff nmedul | a
ossi u g}k apg? te\)’@? [j'gar gﬂ@?r ;ﬁ:‘ia?% £ %prlfﬁ?)é :%sgt;' l;at:og
trans I'E\'f‘ﬂ stemnic

’ f?t?gf e> Ry eLRomT

! upuas eM cobacf}ﬁ tsu er I 0siS
yas o ‘n,egloﬁsb&to%%m oPloin gu c%i ddr e Euoh ‘“ﬁn[;'# @}Eb% off dgfé‘?n%s
Caused J&)AHQ% o%%@écﬁn %fer 166 Wi evalllod and'str Jlfaly
\l\gvent i 0 TﬁesseEé?utyp&f%AE B'tr%%lmﬁﬂ&'@ﬂélat érQJé ﬁ foadoH it Gorle! driéC! O 25
mpoungd gont : Babid y%auaggs%eibrw FofeMmB:gr&e 4abarfplagid/of Rbrpidgfaar maceut | cal
accefft abl %a&:&b@a@tsu Bitande W3 ItssARY lirCohld GiEdind BmiREEPbraYfor 18ay@sRIARY 6 ddyOr
show Ng GA&CAay R Als@iERhiRdib)ahs shok 16l TabR SIS, ]hE FR-0PIS06 BIKERAR A prbwiated Rt a Of
t he tridydadpment@ntiinikadignesfE&AEl | ustrated in the followng. 30 Testl
Suppression of Tricyclo Conmpounds (1) in in vitro M xed Lynphocyte Reaction
(MR), The MR test was perforned i nTatlerfotiter plates, with each well
containing 5 x 105 C57BL16 responder 35 cells (H2b), 5 x 105 mtomycin C

treated (2pag of”gntda%ﬁﬁ bﬁbsﬁn&ton%zpengem ﬁll&&i@cgﬁmﬁayé’l\ﬁ@ mV@lE/Tgﬁ:e ree tines

medi um suppl enented with 10% f et al al fD%semﬁg) 2 | Neseheoh A FUQ@
carbgnat e, | fcillij 0 _unj d strepto Ripopsg/ahPay 24The¢ cel | s

were incubpt ed atCombl pliveciin humi di fifed at nospherejof 5% egigon di ¢xide and
95% of airffor ORI 0008 selid 0T Sed T h dl‘$[ VALLECL nﬁ(rs—gCl‘)—tr—hours
before the_cel-lé—w'ar-e_caf_-eied._lh‘tab;_e
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Test 6

Effect of Tricyclo Compounds () on Local Graft-versus-Host Reaction (GvHR) in Mice

50 The viable spleen cells (1 X 107 cells) from C57BL/6 donors were injected subcutaneously into the right
hind foot pad of BDF1 mice to induce local GvHR. The mice were killed 7 days later and both right (injected
paw) and left (uninjected paw) popliteal lymph nodes (PLN) were weighed. The GvHR was expressed as the
weight difference between right and left PLN.

The FR-9005086 substance was dissolved in olive oil and administered orally for five days starting on the

55 same day as sensitization.

EDso Value of the FR-800506 substance for prevention of the local graft-versus-host reaction was 19
mg/kg.



40 compound of this invention was dissolved in ethanol and further diluted
in RPM 1640 nmedi um and added to Qf cu{ﬁ%\ﬁ*es to give final concentrations
of. 0.1,ag/m or |less. The resul t & in Tables 7 to 10. The tricyclo
conpounds of the present invention suppressed nouse MLR 45
Table 7 gfect of the FR 900506 Substance on MLR FR-900506 concentration
(ng/mM) —Radioactivities (mean CP.M+ S. E.) Suppression (%9 |1C50 (ng/m)
Acute toxicitied ofoT ricyclo Compounds (I) o4 -4 99.5
1.25 168 23 98.3 0. 625
614t %7 Test on acute toxicities & $heSFHI0908508, FR-900520, FR-900523 and FR-900538 &(bstadeb2 in ddY
60. 9 mice by inBapafitofballifijéction were conducted, and the dead at dde8@f 100jlikg could not be observed
44,7 0. Of®ach case. 7189 365 *27.6 0
9935 428 JBe pharfafiteQticalddompbsitioR1of thig bihventidn [Ehf detused iT-RediOHb 20 a Jhbrsiacautic@l on
MR 6  PIFRrEO0 KR Gxampiec rsolidassminolid erdiawidl jorm,Reith centairis e trieyslo Corpraunds. (Pofithe
S. E.) 70 Sprpyenkigusntion, asgn aqtu@;(ygr@ﬁgﬁm)admg@re with an organic or inorganic carrier or excipipnt 16
09. 2 10 suitable for external, enteral or parenteralsgpplicatipgs. The active ingredient may) be gompounded, for
2744 529xample, with the usual nog-g:xlf pharmaceutlcall(y) aggep@plsmgmers for tablets, pellets, capsulesQ 434
1546 suppositories, solut: Glons, suspensions, and @pyz%her form suitable for use. The carrier j
1786 can be used are wi Iu se, lactose, gum acacia, gelatin, manmtol T’%pai agnesium trisilicate,
15 talc, corn starch, eratln. colloidal silica, potato starch, urea F
n

0 15

o PG A S ST e
? obje (0] n ed\i

ggf) ?-/IZ Scondlt:);%dlseasesé(ﬁhl E% Cg[q tgd ' the desired eﬁef%g;o t? process or

99.3 la For applying this composition to huﬁ'ﬁp Qt is %l%%rable to apply it by parente7a50r&nteral administra- 0.5
0-'_ 500 tion. While the dosage of ther%ﬂe@%lly?’&éctwe amount of the tricyclo ccﬂr%andQ (I)ari@es from and aiso
17721  18638nds upon the age and cordhioR of 8ach individual patient to bl treated, a daily dose of about 0.01-
23106 10%900 mg, preferably 0.1-500 mg @nd more preferably 0.5-100 mg, of the active ingredient is generally given
for treating diseases, and an average single dose of about 0.5 mg, 1 mg, 5 mg, 10 mg, 50 mg, 100 mg, 250
25 mg and 500 mg is generally administered.
The following examples are given for the purpose of illustrating the present invention.

Example 1

so0 Isolation of Streptomyces tsukubaensis No. 9993

Streptomyces tsukubaensis No. 9993 was isolated by using dilution plate techniques as shown in the
following.

About one gram soil which was collected at Toyosato-cho, Tsukuba Gun, Ibaraki Prefecture, Japan, was

35 added to a sterile test tube and the volume made up to 5 ml with sterile water. The mixture was then

blended for 10 second by a tube buzzer and kept on 10 minutes. The supernatant was sequentially diluted

by 100 fold with sterile water. The diluted solution (0.1 mi) was spread on Czapek agar supplemented with

thiamine hydrochloride (saccharose 30 g, sodium nitrate 3 g, dipotassium phosphate 1 g, magnesium

sulfate 0.5 g, potassium chloride 0.5 g, ferrous sulfate 0.01 g, thiamine hydrochloride 0.1 g, agar 20 g, tap

g*, 40 water 1000 ml; pH 7.2) in a Petri dish. The growing colonies developed on the plates after 21 days

incubation at 30° C were transferred to slants [yeast-malt extract agar (ISP-medium 2)], and cuitured for 10
days at 30 ° C. Among of the colonies isolated, the Streptomyces tsukubaensis No. 9993 could be found.

Fermentation

A culture medium (160 ml) containing glycerin (1%), soluble starch (1 %), glucose (0.5%), cottonseed
meal {0.5%), dried yeast (0.5%), corn steep liquor (0.5%) and calcium carbonate (0.2%) (adjusted to pH
6.5) was poured into each of twenty 500 mil-Erlenmeyer flasks and sterilized at 120° G for 30 minutes. A
loopful of slant culture of Streptomyces tsukubaensis N0.9983, FERM BP-927 was inoculated to each of the

50 media and cultured at 30°C for 4 days on a rotary shaker. The resultant culture was inoculated to a
medium containing soluble starch (4.5%), comn steep liquor (1%), dried yeast (1%), calcium carbonate
(0.1%) and Adekanol (defoaming agent, Trade Mark, maker; Asahi Denka Co.) (0.1%) (150 liters) in a 200-
liter jar-fermentor, which had been sterilized at 120°C for 20 minutes in advance, and cultured at 30°C for
4 days under aeration of 150 liters/minutes and agitation of 250 rpm.
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Tabl e, 10 30 Effect of the FR-900525 Substance on M.R FR-900525
concentration (ng/m) Radi oactLyi tl an CP.M S E) Suppression (%
1050 (ng/m) 100 E¥o'1s¥ Y62 BYso 56 97.0 35
10 372 32 97.6 5

828  3Qgbiation and Purification 4. 7 1.55 2.5 3564
512 “77.4 1.2 10103 421

35.8 0  The cultured broth thus obtained waeDiltdrbd itH. a4id of Bisfomascéls AR (S g MRS mbelial

acti vi tdarpswasf extréictedyvath Ondthan® QS0NR&rs)( VidldiAg1 50 1br§ o thie &ktradtC The/ mbih&dl @dradt iem

t ri cyclmycelmpandniks filrdty wagadombined. ardi pasisvd fthrough a/\enluennCke taerfondionie chdiyptian e@ini al
agar di'Distoh GiR-20® (Tredel Matk, makSalditsubishil Cheaviial Industries Ltdi){n 0 Hbrs)oAfteo wyshing withewsdterat | ons
(M CO) weQ ditersk pnd: sguecusi methanpl(S0 ditershgélution anfas esarripdh outbwith methanol. IDe [slu@efwas 24
hour s. €§@porated unider cgduted rresaye tongive refiduahiwates (2 litermk This (esidipe was extrsted avith ethyl

ant i m caceidp 42 liteesh-i Wietathyk acetp edrectfwas gflonceffgstodeynderploducedhpisesurg 10| aive anueilygat us
| FO mg4esidypdThEoiyaresidun was (néed mithiwice weigh) ppacidic silies gl (spedip! pilcagplgrads [12.Gigkerg

Tabl es FHii Dayiggn £9.). and thigmixiure pps gurrjeslin ey W‘Tdﬂ?’é”ipffaﬂﬂgéh‘?/saq'vﬁ@?;h? 'ﬁ‘l‘" i) of

bj d ] ch h Ti hich was

-Srleg%/g_lr;? d tl?rq@xgal:re{epre ﬂ%ﬁn@s deve oped% EE;QZW ‘aﬂqégl,gogéﬂ -hexane and ethyl

0. 025 I'—aﬁ? 12Y5v 3 liters and 4:1 viv, 3 liters) and ethyl acetate e ). taining the object
0.3 TO collected and concentrated under reduced pres e an gg Rjge The o|
5; % n bject d oHrﬁ\

oIv d in éemlxtura of n- Sce anE ethyl acetat

tLg/ m P m
(Su bgt %Eﬁ tst syﬂiﬁ:ﬁ oq mca ATR:R&H&F’% (dej %Xk% |thI e same

FR 900506EIutlon was carried out with a mixture of n-hexage Qﬁd 5%! %9&&3@ 11 viv, 2 liters and 1:2 viv, 1.5

1 20 liters). Fractions containing the first object compound were collected and concentrated under reduced
;\f pressure to give a yellowish oil. The oily residue was mixed twice weight of acidic silica gel and this mixture
was slurried in ethyl acetate. After evaporating the solvent, the resultant dry powder was chromatographed
on acidic silica gel packed and developed with n-hexane. Fractions containing the object compound were
collected and concentrated under reduced pressure to give crude FR-800506 substance (1054 mg) in the
25 form.of white powder...
100 mg Of this crude product was subjected to hngh performance llqwd chromatography Elutron was
carried out uging a column (8¢ x 500 mm) with Lichrosorb Sl 60 (Trade Mark, made by Merck & Co.) as a
carrier. This chromatography was monitored by UV detector at 230 nm and mobile phase was a mixture of
s methylene chioride and dioxane (85:15 vAv) under flow rate of 5§ ml/minute., and the active fractions were
30 collected and svaporated. This high performance chromatography was repeated again, and 14 mg of the
purified FR-900506 substance was obtained as white powder.
Further, elution was continuously carried out with ethyl acetate (1.5 liters), and fractions containing the
second object compound were collected and concentrated under reduced pressure fo give crude FR-
900525 substance (30 mg) in the form of yellowish oil.

35
Example 2
Fermentation
L%f 40 A preculture medium (100 ml) containing glycerin (1%), corn starch {1%), giucose (0.5%), cottenseed

meal (1%), corn steep liquor (0.5%), dried yeast (0.5%) and calcium carbonate (0.2%) at pH 6.5 was
poured into a 500 mi-Erlenmeyer flask and sterilized at 120 C for 30 minutes. A loopful of slant culture of
Streptomyces tsukubaensis No. 9993 was inoculated to the medium and cultured at 30°C for four days.
The resultant culture was transferred to the same preculture medium (20 liters) in 30 liters jar-fermentor

45 which had been sterilized at 120°C for 30 minutes in advance. After the culture was incubated at 30° C for
2 days, 16 liters of the preculture was inoculated to a fermentation medium (1600 liters) containing soluble
starch (4.5%), corn steep liquor (1%), dried yeast (1%), calcium carbonate (0.1%) and Adekanol (defoaming
agent, Trade Mark, maker Asahi Denka Co.) (0.1%) at pH 6.8 in 2 ton tank which had been sterilized at
120°C for 30 minutes in advance and cultured at 30°C for 4 days.

50
Isolation and Purification

The cultured broth thus obtained was filtered with an aid of diatomaseous earth (25 kg). The mycelial

cake was extracted with acetone (500 liters), yielding 500 liters of the extract. The acetone extract from

55 mycelium and the filtrate (1350 liters) were combined and passed through a column of a non-ionic
adsorption resin "Diaion HP-20" (Trade Mark, maker Mitsubishi Chemical Industries Ltd.) (100 liters). After
washing with water (300 liters) and 50% aqueous acetone (300 liters), elution was carried out with 75%
aqueous acetone. The eluate was evaporated under reduced pressure to give residual water (300 liters).

48



25 Test 3 Effect of Tricyclo Conpounds (I) on Skin Allograft Survival in
Rats Vent al all ografts from donor P(R}%(;T%% rats were grafted onto the

| atera} thoracic area of recipi erft 6281 rats. The dressi ngs were
removed on day 5. The grafts were inspected daily until rejection which was

defi ned Fhis Wpsrlo%et\)%rb NGh QWI Sac&l;te t(ﬂﬁll g?T{#Feee@ﬁJsh?ﬁd Utml a-EQtﬁteF&r&pQﬁQ(S
Subst anc@onisirafdl St MBSted BreEHu%e\&@ g% &n GHY tosRIGETITRY Siky Féshftle WEY rhiRdTAR(R WhiBd Waight OF

14 consegiacidid HifRa $8lYEpeciiSdlich géIHada 12, Mdkedl Dalisdn GY)SEdARE AhduPS I was Siur@dGWN i N
Tabl e 13 gthil deetats. AheRdvaipsiting the sYIRNE the @bsatdnEély \pbvidal WasBsuBl8dtsd tb RollirAd Shrénistt €d

Wi th ofi v@phpbfl thedsamel daidic 3Nt §oll (Sindra) whizh was!paekeaSain titHexane. Y Soluriiivastididigped

t r eat Nenwithh-héxahd @0 eksh) QGhiktare atih-AdxamCad ethgicdchtsite [14: DI/Q 80 ditdrss kndnetiad heagtea(B

sur Vi val literBplithe fth&iodd containing the object compound wereEfdiietdd anfl dehteHBENIOGdSUlBdicadc e
on Ski n Afebsuger tafgive 8u pilyi residue Diweily regitlegyas mikdd it twicsf welght ofeeligic sifida gel #id|thigr af t
Sur vi val n@ye s tstugjed (io| athwb agq'tatg. :After evaporating the solvent, thg resultant dry powder was

7,7, 7,17, Techroatggraphgd @p agilic silica gel (3.5 liteire) papheswith n-hexane. The colummwas developed with n- 8
19, 19, 19 hegne(io gtfrskg ngisture of, a-heyanecangd ethyl acetate (4:1 viv, 10 liters) and ethyl acetate (10 liters).
22,23, 23 Fgetlogqcoggunmg the object compound were Bollected and concey@teg fnc@Q regtgzeg presgyrefte glf_ve 4

Ef f ect of velowtsh b, The dem'g 'S%He Benityre ohy-fex 1’ ﬁ'ﬂﬂ@éﬂ“ﬁ‘t‘h‘f"‘i 204mb

Rat s and s %‘ icg, g?l o(mateb jfg h) (2 liters)
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st es 'na onCentrat ﬁgg @ﬁ Qgrmﬁﬁ%nd
di 350'2)16 ridnid (Qg 7 H)ewe% btaHad. n%tEliizﬁﬁo‘ﬁrfn‘é Wy s% EBéolveQP éBunf:Sd’?‘?ﬁ-g 6 substancd 184
1gm/ |oy|4,gstign§@5rre anount of type 11 col Iagen recei ved oral

ni St ratﬁuﬂﬁb‘i fectionb icuRaifihd thel BBRd dofR6t EbAIPERE vtlke LblBctad ikl bdnksntréBd @nder
obser vedrediid¥a pledsiire to @bl biude FR-9D05d5QUbstanes (3AIGhG) inltde forh6r yembivish podlen ! Y
polyarthritis was induced in all rats treated with olive oil for 14 days
startizagEgampld® sanme day as the type 11 coll agen i mruni zation. 5 Dai | y
treatment with the FR-900506 substance for 14 days gave conpl ete
suppr essfemendtioart hriti s i nducti on during an observation period of 3 weeks.
'\(T%bl e 14 10 Ef fect of FR-900506 Substance on Type ||

| agen i rfeuiterg magipm (160 imd) dopfaiging glycerin (1%), corn starch (1%), glucose (0.5%), cottonseed meal
(1%), dried yeast (0.5%), corn steep liquor (0.5%) and calcium carbonate (0.2%) (adjusted to pH 6.5) was

poured into each of ten 500 mi-Erlenmeyer flasks and sterilized at 120 °C for 30 minutes. A loopful of slant
cuiture of Streptomyces tsukabaensis No. 9993 was inoculated to each of the medium and cultured at 30°C
for 4 days on a rotary shaker. The resultant culture was inoculated to a medium containing soluble starch
(6%), peanut powder (0.5%), dried yeast (0.5%), gluten meal (0.5%), calcium carbonate (0.1%) and

85 Adekanol {deforming agent, Trade Mark, maker Asasi Denka Co.} (0.1%) (150 liters) in a 200-liter jar-
fermentor, which had been sterilized at 120°C for 20 minutes in advance, and cultured at 30 ° C for 4 days
under aeration of 150 liters/minutes and agitation of 250 rpm.

Isolation and Purification

The cultured broth thus obtained was filtered with an aid of diatomaseous earth (5 kg). The mycelial
cake was extracted with acetone (50 liters), yielding 50 liters of the extract. The acetone extract from
mycslium and the filirate (135 liters) were combined and passed through a column of a non-ionic adsorption
resin "Diaion HP-20" (Trade Mark, maker Mitsubishi Chemical Industries Ltd.) (10 liters). After washing with
45 water (30 liters) and 50 % aqueous acetone (30 liters), elution was carried out with 75 % aqueous acetone.

The eluate (30 liters) was evaporated under reduced pressure to give residual water (2 liters). This residue

was extracted with ethyl acetate (2 liters) three times. The ethyl acetate extract was concentrated under

reduced pressure to give an oily residue. The oily residue was mixed with twice weight of acidic silica gel

(special silica gel grade 12, maker Fuji Devison Co.), and this mixture was slurried in ethyl acetate. After
s0 evaporating the solvent, the resultant dry powder was subjected to column chromatography of the same

acidic silica gel (800 ml) which was packed with n-hexane. The column was developed with n-hexane (3

liters), a mixture of n-hexane and ethyl acetate (4:1 v/v, 3 liters) and ethyl acetate (3 liters). The fractions

containing the object compound were collected and concentrated under reduced pressure to give an oily

residue. The oily residue was dissolved in a mixture of n-hexane and ethyl acetate (1:1 vA, 30 mi) and
56 subjected to column chromatography of silica gel (maker Merck Co., Ltd. 230-400 mesh) (500 mi) packed
with the same solvents system. Elution was carried out with a mixture of n-hexane and ethyl acetate (1:1
viv, 2 liters and 1:2 viv, 1.5 liters) and ethyl acetate (1.5 liters).
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FR- 900566 tanbfetratinio cslantsrlyqastanaltraxirash agel (ISPretiiorg R)), endadulturgdofos 18 divssat 3peQict | on

s 19 Amgng ef theq@lonies isolated, the Streptomyces hygroscopicus subsp. yakushimaensis No. 7238 could be

30 found.

Fermentation

A culture medium (160 ml) containing glycerin (1%), soluble starch (1 %), glucose (0.5%), cottonseed
35 meal (0.5%), dried yeast (0.5%), corn steep liquor (0.5%) and calcium carbonate (0.2%) (adjusted to pH
6.5) was poured into each of twenty 500 mi-Erlenmeyer flasks and sterilized at 120°C for 30 minutes. A
loopful of slant culture of Streptomyces hygroscopicus subsp. yakushimaensis No. 7238, FERM BP-928
was inoculated to each of the media and cultured at 30°C for 4 days on a rotary shaker. The resultant
culture was inoculated to a medium containing glucose (4.5%), corn steep liquor (1%), dried yeast (1%),
L_J' 40 gluten meal (1%), wheat germ (0.5%), calcium carbonate (0.1%) and Adekanol (defoaming agent, Trade
Mark, maker Asahi Denka Co.) (0.1%) (150 liters) in a 200-liter jar-fermentor, which had been sterilized at
120+ C for 20 minutes in advance, and cultured at 30°C for 4 days under aeration of 150 liters/minutes and
agitation of 250 rpm.

45 |Isolation and Purification

The cultured broth thus obtained was filtered with an aid of diatomaseous earth (5 kg). The mycelial
cake was extracted with acetone (50 liters), yielding 50 liters of the extract. The acetone exiract from
mycelium and the filtrate (135 liters) were combined and passed through a column of a non-ionic adsorption

50 resin "Diaion HP-20" (Trade Mark, maker Mitsubishi Chemical Industries Ltd.)( 10 liters). After washing with
water (30 liters) and aqueous acetone (30 liters), elution was carried out with acetone. The eluate was
evaporated under reduced pressure to give residual water (2 liters). This residue was extracted with ethyl
acetate (4 liters). The ethyl acetate exiract was concentrated under reduced pressure to give an oily
residue. The oily residue was mixed with twice weight of acidic silica gel (special silica gel grade 12, maker

55 Fujl Devison Co.), and this mixture was slurried in ethyl acetate. After evaporating the solvent, the resultant
dry powder was subjected to column chromatography of the same acid silica gel (800 ml)} which was
packed with n-hexane. The column was developed with n-hexane (3 liters), a mixture of n-hexane and ethyl
acetate (4:1 viv, 3 liters) and ethyl acotate (3 liters). The fractions containing the FR-900520 and FR-900523
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Former Compound
50

IR»(CHCI3) : 1730, 1720(sh), 1640 cm™!

Latter Compound

55 IR »(CHCls) : 1730, 1690, 1640, 1627 cm™!
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di sSbI vl *CHCR) i 73 4849¢ 1672 B3040 &Md et hyl acetate (1:1 v/v, 30 m) and
subj ected t o _col um chromat ography of silica gel (maker Merck Co., Ltd. 230
- 400 @3@-@500 m ) packed vvith t he sane sol vents system El ution was
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ReALS tﬂ IS hveté owi sh
oi |. Tisods®y iy Jrﬁ.ﬁé |Y\ﬁ§cd8}d¥ with'h Gifmildda té‘fCEx ﬁee§' I ca (5[3? and this

mxture G heaty : U 358511760, ©hdish), 1720BhRId2 cAFt €r evaporating the sol vent, the
resultant dry povvder was chromat ogr aphed
\,*/40 Example 11

To a solution of (-)-2-trifluoromethyl-2-methoxy-2-phenylacetic acid (51 mg) in ethyl acetate (10 mi) was
added at room temperature N,N'-dicyclohexylcarbodiimide (47 mg). After stiring for 1.5 hours at room
temperature, then the FR-800506 substance (25.0 mg) and 4-(N,N-dimsthylamino)-pyridine (11 mg) were

45 added, followed by stinming at room temperature for 3.5 hours. The resuiting solution was concentrated to
provide a residue, which was taken up in diethy! ether and then washed successively with hydrochloric acid,
an aqueous sodium hydrogen carbonate and an aqueous sodium chloride. The organic layer was dried over
sodium sulfate and concentrated to provide a residue, which was chromatographed on silica gel (developing
solvent: dichloromethane and diethyl ether, 10:1 viv) to give 17-allyl-12-[2-[4-[(-)-2-trifluoromethyi-2-

50 methoxy-2-phenylacetoxy}-3-methoxycyclohexyl}-1-methylvinyl]-1,14-dihydroxy-23,25-dimethoxy-
13,19,21,27-tetramethyl-11,28-dioxa-4-azatricyclo[22.3.1.0%%Joctacos-18-ene-2,3,10,16-tetraone (6.5 mg) and
17-allyl-14-{(-)-2-trifluoromethyl-2-methoxy-2-phenylacetoxy}-12-[2-[4-[(-)-2-triflucromethyl-2-methoxy-2-
phenylacetoxyl-3-methoxycyclohexyll-1-methylvinyll-1-hydroxy-23,25-dimethoxy-13,19,21,27-tetramethyl-
11,28-dioxa-4-azatricyclo[22.3.1,0%Joctacos-18-ene-2,3,10,16-tetraone (20.2 mg).

56
Former Compound

IR»(neat): 3510, 1750, 1730(sh), 1710, 1652, 1500 cm™!
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on acidi¢ silica gel packed and devel oped with n-hexane. Fractions
cont ai ni ng the object conpound \Iﬁ‘gb%@g ted and concentrated under
reduced pressure to give crude: lubst ance (1054 nmg) in the 25
formof white powder.... 100 ng O this crude product was subjected to high
perforrrgalg,ecd,,gpqwdd chr omat ography. Elution was carried out using a colum
(8# x 500 mmy with Lichrosorb Si 60 (Trade Mark, nade by Merck & Co.) as a
carrier. Rbnsatc:hr orsd, agpoa®ss, 19@mONi tored by UV detector at 230 nm and
nobi | e phase was a mi xture of nethylene chloride and di oxane (85:15 v/)
unders f Exampleaike of 5 m/mnute., and the active fractions were 30 coll ected
and evaporated. This high perfornmance chromatography was repeated again,
and 14 ny Tofa stired gelutiof iok: the FR-DIE GGbstandss (246 00@) incryriditet &i mik era adddul suecipowder .
Fur t her anhegdrige i (A% mglsand driliNriliroatiyfaminolpyridined? mol. andl the resultipg miduse avee stfrrpd St
| i t er s) roomrigmparaiyre fa5r18 hewssit TP meaqipntmijeurs eved Aen fed undep regdensd gregiracanddhg ect ed
and B nosive waseHbleAiRddp chrerpriesiaphy, prediica gel (20:0) yitly athyd iageiae foraivedGallyb -2t ance
ng) CArRPXYRRPioNYpR- stetp@wskﬂﬁ'%‘wl- PthV"s"yﬂB! yao2g g dipetioy 19192467 A

|ttf+f %;fﬁf eByE Q- FograoRadPh™ak ar ch (19
glrﬁglcj)se (g“w“) cods%g%gé@?}:’ érq%( rF“"steeTo I}?quor (0. 5‘?/0rC d§| e/%l yeast

(0 5? Exad F%C' um carbonate (0.2% at pH 6.5 was poured into a 500
ﬁﬁ%yef—flask and sterilized at 120 Cfor 30 mnutes. A |oopful of

S' ant cul t oBI.on%tf Eh%ﬂiaqdau :Eséﬂé%%&eig% %9r§| add&P&H Fofinds@- t NE
.medi um ﬁ)ﬁ ! anaUhe m% ans{qT?afﬁd iv E %tg 36 #Bdrs. Gle sbliifon Was
‘1 ansf eﬁlfu% thtﬁ) efh eac&ﬁgﬁndo&%ﬁ Wit CsafiFaibla e 2530 fu ﬁ\ oh RarBbhate! &R4rSind an

j ar - Ler gRBdRsodhwn Wik ﬂna@lrgaﬁ@uaye'swmeuws&&unﬂ%@ate fkerdcting 3hoBHuBidh Giel N

%Tr‘ anceredifell Preséuns? Tﬁél IelsidiieSwitRghronmatobragHed @n dlica3gbl {deteldoMb sdivendifethylléindr laher S Of

€ Pr eRdxbriel/ B8 WS §ive0 CARIAL1Ad-dihGdrékyd1242R-(5-iBddberiersRskonyibx)BaRGhokycy@sByI-

cont ai ni-AgthglahyilkEses-gimatholy-1849,5087 tetambiiylat e@fliodatdciiditicy(1d[29.3.1.0f P oasboy-emst (199,
cal ci uneeaHonetatraqn®. 1640 mg)d akdl ekzaiigt-hiydralyaan2-[adp-adababzenebuitathtoxiyEd-kethaxa k er
As ahizs Deaykiehe@o}-1)ymé¢ttyiviridl-23125-gihbiiiox3-13,19,2 2T -trarhatinc 1 1,28k didva-razhiriowninf2st 1601 | zed
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| sol ation and Purification The cultured broth thus obtained was filtered
wth anfﬁﬂﬂﬁﬂ.‘"_&lﬂﬂtonaseous earth (25 kg). The mycelial cake was extracted
Wi th acetone (500 liters 500 liters of the extract. The acetone
extrdtt fRaGHSR nycséf"?ﬂl Oq Eﬁ’?% ?qgﬁt‘ﬁ?ﬁ“@‘ (1350 liters) wer e combi ned and
passed thro(ygh a colum of a non-ionic adsorption resin "Diaion HP-20"
(Trade . r Mtsubishi Chem cal Industries Ltd.) (100 liters). After
washing with water (300 liters) and 50% aqueous acetone (300 liters),

el uti;on was carrj ed out with 75% aqueous acetone. The eluate was evaporat ed
under” reduced presSNMR §orp (@Clkegi dud . Mat &, (BAGHZX rs:2 48 EP 0 184

162 B1 6.25 (d, J=15Hz)

WL

6.70 (dd, J=15Hz,_10Hz)} °
o % 6.80 (dd, J=15Hz, 10Hz) )
7.60 (2H, m), 7.90 (2H, m),

Example 14

17-Allyl-1242-(4-d-camphorsulfonyloxy-3-methoxycyclohexyl)-1-methylvinyl}-1,14-dihydroxy-23,25-
dimethoxy-13,19,21,27-tetramethyl-11,28-dioxa-4-azatricyclo[22.3.1.0%%Joctacos-18-ene-2,3,10,16-tetraone
50 (34 mg) was obtained by reacting the FR-800506 substance (27 mg) with d-camphorsulfonyl chioride (97
mg) in pyridine (0.6 ml) in accordance with a similar manner to that of Example 13.
IR»(neat) : 3500, 1747, 1720(sh), 1710(sh), 1655 cm™"1

Example 15
§5
To a stirred solution of the FR-900506 substance (89.7 mg) in dichloromethane (3 ml) were added
imidazole (118 mg) and tert-butyl-diphenylsilyl chloride (52.2 mg). After the mixture was stirred at room
temperature for 2 hours, the reaction mixture was diluted with a saturated aqueous ammonium chioride and
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Thi s, residue was extracted with ethyl acetate (20 liters) three tinmes. The
ethyl acetate extract was concgagﬁhﬁg%gnder reduced pressure to give an
oily «residue. The oily residue with twice weight of acidic silica
gel (special silica gel grade 12, naker Fuji Devison Co.), and this mxture
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dry pahidede, \UAcd Sudbis@fiunt Sulfatd, Sl M8 conbér@XBd Qlter vedudediissit. traCresi@udBwAACI di C
Si 1 i CapuMld oh Silidal deBdofimn\thioRBrogkchy RRGdIDig Sbiidht: Bthj) GXakMEand Han, Q3L toVgRe

devel opeallylag-f2k4-fortibatydigherdyRilyidxi-Beothbxyciciofbyl)-tithelingi hidamparograd,2et hyl

ac ebatdimdiirbxy-13/19,21 2Dekrarhettiyh ) 1,a8r0ibx24-Baatricyrbi2 3t @*fjadBicdst B@nes,3, 10[T8astfab@Ct | ons
cont ai(m7mgg)t he obj ect conpound were coll ected and concentrated under
reduced Ifbr(em8 cir 3528, G2, 470501680 ty~'r esi due. The oily residue was m xed with
tw ce wei ght of acidic silica gel and this mxture was slurried in ethyl

acet at¥am r evaporating the solvent, the resultant dry powder was 10
recﬁ’romat ra hed on acidic silica gel (3.5 liters) packed with n-hexane.
The col u a'whv'ﬁlvhxv-%e%mv qlts: "Y'E;t"@?t "'"Vli‘ H-dibydrxy-8325:m - hexane

and etw 2 ; f ey 120y B‘E‘Zﬁ bgw d%%ﬁh;grf?ft;gt;ts
F § d
uﬁﬁéﬁ' 4 Eat gjg'ggf{ gsm’g]( g %Mggi imaﬂ PP e ST

ma
a,nd et hyl acetat e (2:1 vv, 300 M) and
subj ect ‘gge«tm l?ol um cﬁz‘g%&?%égbfg"gﬁg of silica gel (maker Mer ck Co., Ltd.

. 230- 409 . msfy (2 liters) i6 packed with the same sol vents system El ution
\was CLIF?‘I'ﬂgﬁ—out with a mxture of n-hexane and ethyl acetate (1:1 vlv, 10

litgrs atgla kool oV the FRigOGIE bulRBAceidtyhg)ak atm%th? duffoxldb (F% #l)-wabTaddeki 28R
g’é, Nt aigihydade (1.6 ndl), drfdittheriaiaaiwas SHRE diNdoriVBNPeraidle/ 1610k RS TR RaMIGEMIxuRLE UNder
duc eflutgd RifSetliye adetateddnd vashied WK & 8furstbdaduadie Sodiufn hydRgbrOdarBofdte, Walet hdz@wder
(34 g)aguebhs sodintii dhiprig0 TkesrganizJayet Badrive tver Sodeduiias, itdrédoand ithn Gomematetiat ed
under undal iiechdpressigael The redilneswas Gulfjerkintathin isyaschkaptogaphyonGilica g8l Kdeggidpingnd 20
pri snesofaR. dietty) atine toolgivei 1Teatlyl-1 RedihydedxpR3,257dimétioomy-13, a1 2hetrgvaiyl-s232\ent  gave
pur i f irethyiiorgtRROEMsthhgtysiasxyll- H@etByilylld b8 ditxeritaeatricy o 223760* “Ipetacosee r |
f r act i 14A&diersra.J1 OipiairaenedSism@otichllgii thadroxyd 8@ imdtoxxrrestionycyelehext)- 1anathyl-
woncen’t"ﬁ"ét?:e%? dirprikory-F &19i2d &G tepsp %fyhﬂe%td@ng-vetﬂam&é 3R gomEs14ifdinance (314
i -3 19d6-4a8pa0e o8 yeg) | a9 Wralivhd. ) draifydroxy23.85.dimetoxy-13, 19l A etramethi A2 dhl tur e
ned‘f"urﬂ‘ mAthoXyHH ?‘?"M‘F ﬁge;g‘t’ ’c@?tl“ﬂ""(yﬂ% 28-qiypri-azaticyclol233 b8 odacar e (0. 59 ,
cot t orf8® %F tragpp (1 M8Y- yeast (0.5%, corn steep liquor (0.5% and

cal ci rbonate (0.2% (adjusted to pH 6.5) was poured into each of ten
500 rﬂ%ﬁ?@er fl asks and sterilized at 120 * C for 30 mnutes. A

| oopf ul nt t t tfysukabaensi s No. 9993 was

mo‘%ul athJ I:t&g%leac Hngﬁ ‘?E‘Gﬁ?éﬁ%ﬁﬁ tured at 30 1 C for 4 days on a

r ot ar Ysesdadempoudd€ resultant culture was inoculated to a medi um contai ni ng
sol uble~star cn (5%, peanut powder (0.5%, dried yeast (0.5%, gluten neal
(0. 5% , IrspdHTIy N CaroboBad, @odp@mi?9 and 35 Adekanol (deform ng agent, Trade
'\F/_g;rk, maker Asasi Denka Co.) (0.1% (150 liters) in a 200-liter jar-

er merThied Gomwdourglh had been sterilized at 120 * C for 20 minutes in advance,
and cultured at 30 IC for 4 days under aeration of 150 liters/ m nutes and
agi t ati Br(@1Ck250 8488 178% o718t 164dcraTid Purification The cultured broth thus
obtained was filtered with an.-aid of diatomaseous earth (5 kg). The

mycél i2emeiel8 was extracted with acetone (50 liters), yielding 50 liters of
the extract. The acet one extract fromnyceliumand the filtrate §135

yloxy cyglohaxy, n
liter %?hyyygxyisgmethoxy g 21 27-tetrameﬂ1ylr-[‘111 28-di oxa-4-@azdztmgg 3. 180 ngpt:cq::?m-ge}atﬂsor ption

2,3,10,16-tetraone (39.9 mg) in pyridine (1.5 ml) was added acetic anhydride (0.5 ml), and the mixture was
50 stirred at room temperature for 6 hours. The solvent was removed from the reaction mixture under reduced
pressure to give a crude oil, which was purified on silica gel thin layer chromatography (developing solvent:
diethyl ether and hexane, 1:1 v/) to afford 14-acetoxy-17-allyl-12-[2-(4-tert-butyl-dimethylsilyloxy-3-methox-
ycyclohexyl)-1-methylvinyl}-1-hydroxy-23,25-dimethoxy-13,19,21,27-tetramethyl-11,28-dioxa-4-azatricyclo-
[22.3.1.0*%Joctacos-18-ene-2,3,10,16-tetraone (26.5 mg).
55 IR »(CHCI3) : 1728, 1715(sh), 1635 cm™!
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resin NDi ai on HP-20" (Trade Mark, maker M tsubishi Chem cal Industries
Ltd.) (10 liters). After washin ter (30 liters) and 50 %
aqueops acetone (30 liters), %%ﬂgﬁviéz %ﬁarl ed out with 75 % aqueous
acetone. The eluate (30 'Iiters) was evaporated under reduced pressure to

gi ve re%ﬁe\ater (2 liters). This residue was extracted with ethyl
acetate rs) three tines. The ethyl acetate extract was concentrated
under r edufeelky ifiS2-12q4-Sr bRty BdiphBhylsiyldx§-3inthRxycydiibedi)h ¥nalgSing Henyarsy-m xed
Wi th t wizges-wie@biy-18/19 aqztmtemswuwewelaq(asmuqba F1.0°BRacgsts-go23a01&, maker
Fuji Pevétaerd @00 ) mgarwhst Bbtainddl XdyUrr€aciiaS 18aliyi-12-rd4-left-batiiitiphergBiblioa-8-methbt-er 50
evapor atycyubhéxyp-1-athyleingl-1, i4kuhydreg a3 Rotimetiony-1p,09\2l627-tstasethyiijl 28 died-4 0 col um
chr onat egaudinyéiyi224.1.04Rlectacasrts-aei2di 10,16 telracna (P8l m@)0@ith avbilc ashydritle Welsmplkiokpyd wi t h
n- hexanddinep.e mi)dd ancvrdaves withea/srhiapmennai t thatof Besowiect8( 3 |iters), a m xture of

n- hexane HwiCHANY| 3%0LFTBG 1720(sh). 18P, 1670, 3020jsh)ati@0 emTly| acetate (3 liters).
The fwactions containing the object conpound were coll ected and

concent rexeerle 2hder reduced pressure to give an oily resi due. The oi I y

resi due vvaTS.osglsg@l%l \gggfléqgw?!bmcq)ﬁy'dﬁﬁ? of n-hexane an(gjl)eﬁestrg acet I)1

30 M) and ARG 'I'E' r

I\/brckﬁ]cdeg%f_'l' '[;'e’}?_x n fn V%Z)' " 1%@6 %}t sl r on§§< g) at

syste rature n é g? eratur (ﬁ:r@ ours xtur

acet at e 'ute ‘gﬁ omt, h%E th g4

.I [ Frgl’ S) . h%rgde wat 2 lﬁﬁ% Sd?;l?é\qe&&% snge qéfd :E (g% ﬁ%ﬁih’d’&e tﬂ{?n latméé e
id ]

Cr UdezoF%h ﬁ%%&?@ﬂ% ént %etﬁypefh ean 95)!3?1@ :Iizy ltchle'Se c;ﬁlﬂ -(@-tdrdu %yher

r act ' Or&'ﬁah&gl% y?dx@h%thb yRR&SN L |ﬂﬁﬂ]—1%ﬂ?@ﬁ}m¢53&ﬁﬁe&oﬁy0i3 1801 2CkoRtRidthyl-
dricent 13 2@ ioxtNERhtricyeidide. € 6l 0P loBissou- £1, 18Qlicdd-2.8,161B-t0tsbde @empgue. This oily
reS| due Wib»(CHEH)F ONGa30r7a0éhg, d6ay, 16ao@h)) 16eecrgel to give a S yellow sh oil.
The oily residue was nmxed with twice weight of acidic silica gel and this
m Xt usse Bx@spls2urried in ethyl acetate. After evaporating the solvent, the
resultant dry powder was chromatographed on acidic silica gel (100 m)
packed andA dgelvtiohmbdid FR-809506- substante .(S0-malcini ethyk acotater @i mi) wes subjeciath jte catalytic
((égnpo undeduetios ugieg 103¢ paildicamon eashon 610 maltuadpr atmgenhericciesswel alyees mperaus fefidfe
9005 ainulsshEederstion; mixterp wag Hierer @nd the fillsato wpg qyppotatedie dRyesss, WBigl wagpurifispion s
owde#o \Rﬁ% 'ﬁ!?’s@fﬂ"\?@érai’w Royelopment avith ’ﬁmﬁ'@)&irﬁ’@%ﬁ@‘ étchygetone Ex1ay8 qae 314 | o
SR d% @'d‘V?fBXVa%'r‘ﬂhQ’fV%'F'?hetS%‘rgE °i’<¥:b" e 26?95%@“!722

rSn;I;teremFJJEth% s% ;;F’%g' ﬁ) zvﬁa@ %H’"’an’l@oto }same sol vent

%C?g‘[ ate. The active fractions

wer e ég{g& %and evapor at ed under reduced pressure to give the purified
FR- 9005 ance (230 ng) in the formof white powder. is Exanple 4

| sol ati on \%teSIaJvﬁQ.I 8”&46&%&‘%563%8&5@% 3 Btdned KA SiHiFBE A hidioh% cZQs
St rept OrBe&fisie MEE QRSIRBY i isodhRAS ﬁ&b‘é%h h BQfom?a?a lldﬁfaschbﬁ\ by
US' ng digpit "&QQngoélﬁﬁ\&ua.@ﬂ ?ﬁéHB'rWdﬂ@%aa&b RAMEzu $bi lHﬁ‘shS)O b8 \Woll8n (B0AMlinsRide
M &O0idiaméfat, B0 WiaSiehgt) lp8ekb® HitAYMYBE43SODSEFralf MG halR by shinfkfulce, Lidlpwasn,
vvas addaged 4 adow ta® of 112 mi/@mt MbBItD Phasé Wad dncaqiedlis IiiRturdedt 28% Bestitrite, D% Wibltanol,
st eri | e owEs% rphosph@icnaciit 878 mMa sodidive Bodatyt Ralath (SDS) A detection was carried out using
Hitachi UV-recorder at 210 nm. One hundred il of the sample was injected each time and the HPLC was
repeated 50 times so that all the sample could be subjected to the column. Each eluate with a retention
45 time of 85 min. to 90 min. was collected and extracted with an equal volume of ethyl acetate (3.6 liters).
The ethyl acetate layer was separated and washed with an aqueous sodium hydrogen carbonate (1%, 2
liters) and concentrated in vacuo to a small amount. SDS crystallized on concentration was removed by
filtration. Crude powder obtained was dissolved in acetonitrile at a concentration of 100 mg/ml and applied
again to HPLC. Mobile phase was an aqueous mixture of 12.5% acetonitrile, 9.75% n-butanol, 0.075%
s0 phosphoric acid, 3.75 mM SDS. The column was eluted at a flow rate of 10 mi/min. The eluates with a
retention time of 131 min. to 143 min. were collected and extracted with equal volume of ethyl acetate. The
solvent layer was separated and washed with 1% aqueous sodium hydrogen carbonate and concentrated in
vacuo to a small volume. SDS crystallized on concentration was removed by filtration.
Crude powder thus obtained was dissolved in a small amount of ethyl acetate and subjected to column
85 chromatography using silica gel (10 ml) (Kiesel gel, 230-400 mesh, maker: Merck Co., Lid.). The column
was washed with a mixture of n-hexane and ethyl acetate (30 ml) (1:1 v/v) and a mixture of n-hexane and
ethyl acetate (60 mi) (1:2 vAv). Elution was carnried out using ethyl acetate and fractionated (each fraction : 3
ml). Fractions 18 to 24 were collected and concentrated in vacuo to dryness to give FR-900520 substance
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seconds hy a tube buzzer and kept on 10 m nutes. The supenatant was
sequentially diluted by 100 fol ‘W‘@ﬁtﬁri |l e wat er—The diluted sol ution
(:0.1 m) was spread on Czapek a upplenented with thiam ne 25

hydrochl ori de (saccharose 30 g, sodiumnitrate 3 g, Hm mﬂﬂjﬂmmm hate 1
g, magpgsighm sul fate 0.5 g, potassiumchloride 0.5:g;" " S 8 0.01
g, thiam ne hydrochloride 0.1 g, agar 20 g, tap water 1000 m ; pls—| 7.2) in a
Petri diais The grow ng col oni es devel oped on the plates after 21 days
incubation at 30'C were transferred to slants [yeast-malt extract agar

(1 S medi Aicanippdnd othelfoentlid ur ed for 10 days at 30- C. Anong of the col onies

i sol ated, the Streptomyces hygroscopi cus subsp. yakushi naensis No. 7238
could be 30 found. Fernmentation A culture medium (160 m) containing
glycerin (1%, soluble gtarch (1 %, glucose (0.5%, cottonseed 3s neal
(0.5%, dried yeast (CBS n steep liquor (0.5% and cal cium carbonate

(0.29% (adjusted to pH 6.5 b poured into each of twenty 500
m - Erl enneyer flaskgpng ed at 1200C for 30 m nutes. A |oopful of
slant culture of Strepdonyces hygoscoﬁﬁgus subsp. yakushi naensi s No. 7238,
FERM BP-928 was i nocul ated t acfy of t]h nedia gnd cultured at 300C for 4
days,, on a rotary shaker. The ul ™Ngp I/ QEs i nocul ated to a nedium
cont'ai ni ng gl ucose (4.59 orn steep liqgtior (1%, dried yeast (1%, 40
gluten nmeal (1%, wheat . 5% 0 cal ct,@m carbonate (0.1% and Adekanol
.(def oam ng agent, Trade K Asahi "Denke ) (0.1% (150 liters) in
‘%’200-liter jar-fernentor, \Mﬂch ad been stferili‘zed at 00 Cfor 20
m nyyes in advance, and cultjuredgt 30 0 C flpr 4 days urf r aeration of 150
liters/mnutes and agitatighe£®50 rpm 4 gl.ati on and Purification The
ciftured broth thus obtained was. Ol tere¢”with dt8ai d of di atomaseous earth
(5 kg). The nycelial ca€B.was-Sxtracted Wth acetone (50 liters), yielding
50 liters of the extract. 3T e acegtone extfa frommycelium and the
filtesate (135 liters) were dQnmbiaed and fpassed t hrough a col umm of a
non-ioni c adsorption 50 resin YD aryg P-20" (Trade Mark, maker M tsubi shi
Chemi cal Industries Ltd.)( 10 &ﬁer 2y After washing with water (30 liters)
@d aqueous acetone (30 liters); 8 Uti@& was carried out with acetone. The
| uate was evapor at ed under reduced pressure to give residual water (2
litéfs). 'Lhis residue was extracted with ethyl acetate (4 liters). The
et hyl acef %ﬁe@ e t&act was congeent rgt d under reduced pressure to give an
oily residyg. ﬁé‘ '@?c?"%g'ﬁ?ﬁgyeﬁ% %:8 'tl‘} tw ce weight of acidic silica
. .Iﬁ ydrogen; hydroxy of conv |na|¥(%r ect '|‘_¥ roxy, . .
gel (speci @b sid L& Igﬁtl‘g d M, maker s uj i 'Devison Co.), and this
m'xtafjre wag sl wWiiiGset & 18 Fﬁ}gfdac'et ate. After evaporating the solvent, the
resultant dry RQWebol ¥EsSing wilf fRddile s sfriglewoRY dr BladBRiRRAG, 2PNy of the same
aci d silica_ gelyligéndtiwhen ¥ sl RIS oRAH & EkyV Isfan ddERB%nd the Syl & Fing'@S
devel oped Wi t h aft dREMS is(2siglotBBhd: dhen B2 Bimetyil Srofid orampexane and et hyl acetate
(4:1 v/v,andsdititherdos) and et hyl acetate (3 liters). The fractions containing

KQ@«FR—900520 and FR-900523 50 EP 0184 162 Bi substances were collected
and concentrated under reduced pressure to give an oily residue. The oily

50
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resi due was dissolved in a mxture of n-hexane and et h—acetate (I3

50 m) and subj ected to col um ;#]{8 mhy of silica
Co., Ltd. 70 - 230 nesh) (1000 3%@ ith the Smummﬂfﬂ “E\Tﬁf
Elution was carried out with a m xture of n-hexane and

VIV, 3 bl tRESnrRHHE o clairh 12wNéhVoan§el'eb|te§‘Jn§)j b reRbiilg ot ate (3 liters).

Fr actl ons containing the o bj ect conpounds were collected and concentrated
under reduced pressure to give a yellow sh powder (4.5 g). This powder was
di ssol ved in nethanol (20 r';.t]) qi xed with water (10m ). The m xture was
chromat ogr aphed on a reverse phase |silica gel "YMC' (60-200 mesh) (500n)
(Trade Mark, nmaker Yamanur . ah | nstitute) packed and devel - oped with
a m xture of nmet hanol an !?\@ : Fractions containing the
FR-900520 substance were col |l ected.ang rated ugder reduced pres-
sure to give crude product of the petarg# (1.8 g) in the form

of paPe yellow sh powder. This er way di sspl ved in a small anmount of
di et hyl ether. After standing ot he pLécipjtated crystals were
collected by filtration, washed_w i ™3 hen dried under
reduced pressure. Recrystal - I i et her gave 600 ng of the

purified FR-900520 substance in tthe fg@ mof col orlf ess plates. ?5 The
chronlﬁtography of the reverse pRé3ee9ilica gel was~eafried on with the sane
sol vents system and the subseqUent} fz@&ti ons¢Contai ni-hg the FR 900523
subst ance were coll ected andmg,g sogent rat edyunder reduced pressure to -
\g¥ve crude product of the FR-9 , 0'&3_9). in the formof pale
yel | opi sh powder. This crude prodyct JQs di ssbOl ved 3n acetonitrile (3 m)
a%’g subj ected to a reverse phase si "YMC'" (70 ml) packed and

el oped with a m xture of acetoni trahydr of uran and 50 nmM
phosphate 20 buffer solution (pH 2. vv). Fractions contai ning
t he obj ect conpound were coll ected and Were extract ed with ethyl acetate.
Thi s msxtract was concentrated under reduced pressure to give a yellow sh
white powder (190 ng). The yel I owi sh white powder was chromat ographed again
on a reverwkergthase silica gel "YMC' to give white powder (80 ng). This
‘Whi t e powder“‘vvas}s Bdecxy praseventionally gieierted Bydint of di et hyl ether and al | owed
\th stand ovefni ghtydexy prrgmontionaie petegiPdhxdpyiadd 56mgy of crystals.
Recry®tal | i Z8ti oh™PPYrArees! or@ivdt hyl et her gave 34ng of the FR-900523
subst ance n the oI .orl ess needles. Exanple 5 To a solution of the
FR- 9005(96 %’?d@' ?‘?ﬂ'} in dichloromethane (0.2 M) were added
pyridi ne 30 and acetic anhydride (0.05 nl) at room tenperature,
and the mx%\\ﬁ @Hggv ih OF 5 hours. The solvent was renoved fromthe
Ceactbort i ol nq uaequkaaﬁgé 6ol EEENRINGY, SHEL SRUGRbAL
silica gel thi n WAKEor adYfoRyrat ogr aphy (‘de vel opi ng so ven di et hyl er and
di chl oronet hane, 1:2 vlv) to give 12-[2- (4-acetoxy-3- nethoxycyclohexyl) 1
- met hyl sl N¥ kdmpbédndads bidibr 4l wildteisli hydr oxy- 23, 25- di net hoxy- 13, 19, 21, 27-
tetr aget hyl -R11 i2Rydebikf XCa-Cé alRyififormbthoxg; tiCr28s )akylkilyisky; B @¢ talk@aiphdnyisityloxy; Cr-C
8-"ene- 2, 3, 10, 16-atketoyiaxywenhidchGndy hawp)carbdky; cyclofRsyOs Jalkiisly (&) -Ce yalBanaoxy Whi2B mayl k6 ( sh) ,
1640, 1095 cm' tex&npi etk gilcopsors the ehdiaikylohoidty) camphoBOiBb@éxys arodea mbich (g . 5
mg) i n di chl or orhetehenaer (o nilrd, invwhich dhackeay! mpielyds melected. flomiDe igiopp sengistruedfi c
anhydride (0.3 rhejzoxt toluadrviowgee mephthow; areneeulfpomoxyrivhiclumey hays helpgans isavhigh r oom
t enpeffat ure for Y Eew moietyrig saledtadelam Hgsgreuprasveising pobgnedne. tolene: xyenerdndt ur e
under reduced pr@a¥iiess: of peenyICsiCulglkarpiay Nhish sy daver -G doghangerihalofffslay er
chromat ogr aphy ("H‘éﬁ‘v@t"c?p13r’ﬂjF"'§’6¥I‘ifé’h‘f:G kAP et her and hexane, 3:1 vNv) to

140 acet Sy ’é‘% 3 ff}go.. 18 4 2 r o] DB ooty | e cabte FT V! - 1

hydro y-23

7. A compound or claim 5, wherein
R is C1-Cs alkanoyloxy and R2? is hydroxy or C1-Cs alkanoyloxy.
55
8. A compound of claim 7, which is 12-[2-(4-acetoxy-3-methoxycyclohexyl)-1-methylvinyl]-17-allyl-1,14-
dihydroxy-23,25-dimethoxy-13,18,21,27-tetramethy!-11,28-dioxa-4-azatricyclof22.3.1.0?Joctacos-18-
ene-2,3,10,16-tetraone.
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13,19421,27-tetranethyl-11,28-dioxa-4-azatricyc|o[22.3.“ i1ﬁh -18-ene
-2,3,10,16-tetraone (48.0 ny) Ti“ﬁlmi lii
12-[ 2-{ 4- acet oxy- 3- met hoxycycl Oﬁéﬁgj‘@% B1 | *I| IC lL w oS “ , |
-nmet hyl vinyl]-17-al |yl - 1- hydr oxy- 23, 25- di net hoxy- 13, 19, 21, 27-.

t et r ameg h\ colboutd -ofl Iga7, ik Rt 141a63texy-92-P4-Bootoxle mhOG LR i—ﬂxeﬂaiwﬁyl]ﬂﬁ-e 2,3,
10, 16- t et raMiydrEoy 43,08} imeth G 28,00,2137 XM oth T, SBRdIoxE AERENENo-203 4 B9 3):
1730, 17206%hg-23,ikkAetatie. Latter Conpound 65 | R v( CHC13): 1730, 1690,
1640, 1627 cm' 51 EP 0184162 Bl Exanple 7 To a solution of the

FR- 9G05076 Aswbwound ocldid 2/whidh)is 1,M-dihydtokyn1252%4-iyaoery-3-DetBoxgtyriokasyl)-pmethyliny- (0. 1
m) was addestdimethayylB, 191,21 127-dentanisthyt 1)28-dioxarbazatrityekf2e 8.a0fjoetacosri8enehe ni xt ure
was stirr &®8.1816-tesenmet enperature 5 for 2 hours. The sol vent was renoved
fromthe reaction m xture under reduced pressure to give a crude oil. This
oi | wasThdy FemrRoEndoaf SlRiM; dawhpsin i hydigr Cofiy Givthisgetipnyy Cf-Ge atleroyionyg or

sol véht :  dreaesyianvieyhwhichamay Ravg dylageny injwhishpthg afege aofely i se'ec"ed from the group

;L (7)x36/1 | lzél 2@?2";&%@5%&% "297'3?8;%;%;@{‘% é"s&ﬂ"}’g"f HEETT-HH T 26 di by

1, 28- dl% - 4-azatyic Ig ;é%e g é‘j%}eml_ u'oig rﬁ% 10 lgct? raEJ;ES('?'OO

mg) 460 ,v .
a soI ut i (o] Mo s ance

added p- nltro%enz%y |5 chlorlde (ca. 100 ng) and the nlxture was stlrred
at | T 00Mg, A PELS! b FRodhion &tﬁ%ﬁﬁounghﬁhéﬁﬁﬁﬁé on mxture was diluted with
yl acetate, and washed with a saturated aqueous sodi um hydrogen
carbgnate, water, 1N-hydrochloric acid, water, a saturated aqueous sodi um
hydr,ogen carbonate, wa , an agueous sodiun1ch|oride, successi vely, and
thén dried. The resulting § ion was concentrated under reduced pressure,
and t he residue was i&" ilica gel colum chromatography to give
17-a||y|-1,14-dihydr2§§3 20
23, 2% di net hoxy- 13, 19, 21, 27-t
oxycycl ohexylj-1 - nethyIV|nyI
11, 28-di oxa-4-azatricyclo 3 1 04' 9] oct ajcos- 18- ene- 2, 3 10, 16-tetraone
(37.7 ng). IR v(CHCIs): n }1640,01610, 3530 1520 cm' Exanple 9 25
-Allyl -1, 14-di hydr oxy- 23x25- g7-tetranethyl -12-[2-14-(3
. 5-dPhi t r obenzoyl oxy) - 3- net Mo (1)
-nethyIV|nyI] 11, 28-di oxa- 4-
tetraone (36.0 ng) was obt ag
ng) with 3,5-dinitrobenzoyl.

32 [ 2-[ 4-¢ p- ni trobenzoyl oxy)-3-neth

. 09] oct acos-18-ene- 2, 3, 10, 16-
cﬁ% 900506 substance (30.6

CH
35 3
CH 3
OCH., OCH
wherein

Rt is hydroxy or conventionally protected hydroxy,
45 R2 is hydrogen, hydroxy or conventionally protected hydroxy.

R®  is methyl, ethyl, propy! or allyl,

n is an integer of 1 or 2, and

the symbol of a line and dotted line is a single bond or a double bond,
provided that when R' and R? are each hydroxy, n is an integer of 2 and the symbol of a line
50 and dotted line is a single bond, then R? is methyl, propy! or allyl,
and salt thereof, which comprises
(@) culturing Streptomyces tsukubaensis in an aqueous nutrient medium containing sources of
assimilable carbon and nitrogen,
and recovering the FR-900506 and/or FR-800525 substance(s) by conventional means to glve
55 the FR-900506 substance of the formula;
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nmg) in pyridine (0.5 m in accordance with a simlar nmanner to that of
Exanpl e 8. sO IR v(CHCI 3): 1730, 610, 1530-1520—ecnt—Exanple 10
17-A|Ly|-1,14-dihydroxy-23,25-di§89H§33&19}12-[4-(2-

ment hyl oxyacet oxy) - 3- met hoxycycl ohexyl ]-1 - 39 net h“!"mwm'uﬂ) uuw
3,19,21,27-tetramet hyl -1 1, 28-di oxa-4-azatricycl o[ 22. 8. 1¢ -1
0. 9.01g) was obtained by reacting the FR-900506
: Ml oxyacetyl chloride (0.08 m) in pyridine
h ilar manner to that of Exanmple 8. IR

1652 cm' 40 Exanple 11 To a
henygacetic acid (51 ng) in

(0.5 M) in accordance wit
v(neats) : 3520, 1760, ;
solution of (-)-2-trifludronethyl-
ethyl acetate (10 ml) was addedcas f ' )
N, N - di cycl ohexyl carbodiim de (477ng). Y stirging for 1.5 hours at room
tenperature, then the FR-900506 ( (
4- ( NN7adi net hyl am no) - pyri di n . folhg§§d by stirring
at roomtenperature for 3.5 g so rGH=WH2 concentrat ed
to provide a residue, which was ¢t hyl ‘et her and then washed
successively with hydrochlori slsodi um hydr ogen car bonat e
and an aqueous sodi um chl ori d@. ayerqﬁgs dried over sodium

sul faf® and concentrated terrovi4 whi ch was chromat ogr aphed on
silica gel (devel opi ng sol VveRfN”di ¢hl or onet hare_and di et hyl ether, 10:1
vhv) to give 17-allyl-12-]2-[4- i fLAor &¥g hyl - 2- 60

Ret hoxy- 2- phenyl acet oxy} 3- net hoXye ]-1 -nmethylvinyl]-1,1

4- di hydr oxy- 23, 25- di net hoxy-
13,19, 21, 27-t et ranet hyl - 11, 28- di 3&H4- 8%8iri cycl o[ 22. 3. 1. 04' 9] oct acos- 1

8-®%nhe-2, 3,10, 16-tetraone (6.5 ng) -and
17-allyl-14-[(-)-2-trifluoronethyl-2-nethoxy-2-phenyl acet oxy] 12-[2-[4-[(-) -
2- t ri f | uor oneridhivy the ZRig0a5ED supstance phidsripimautaet oxyl - 3- met hoxycycl ohexyl | -1
-met hyd vinyl ] -1 -hydroxy- 23, 25-di net hoxy- 13, 19, 21, 27-tetramet hyl - 11

, 28-di oxa- 4-azatricycl o[ 22. 3. 1. 04@®] oct acos- 18- ene- 2, 3, 10, 16-tetraone (20.2
ng). 55 Fornmer Conpoundi®PR_~Teat): 3510, 1750, 1730(sh), 1710, 1652,
1500 cm' 52 EP 0 184 1§ Latter Conpound IR v(neat): 1750, 1720,
(1652, 1500 cm ' 5 Exa@p! g a stirred solution of the FR-900506

subst &ce (248 ng) in pyridine (7 ) mé?E;added succi ni ¢ anhydride (145
mg) and 4- (N, N-di net hyl am no) pyri diljne (7{ng), and the resulting m xture was
sﬂrrajatroomtemmrﬂurefo“lS’ . e T™eaet on m xture was
concentrat ed under reduced esi due was subjected to
chro ography on silica gdgl etate to give

17-al Nyl -12-12-[4-(3- carb f

4 OCH3 OCH,

(b) culturing Streptomyces hygroscopicus in an agueous nuirient medium containing sources of
50 assimilable carbon and nitrogen,
and recovering the FR-900523 substance of the following formula by conventional means,
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tetraqethy]-11,28-dioxa-4-azatricyclo[22.3.1.04']octa005r$8«enﬁ;gL§§%9%$S;t
etraone (90 ng). IR W CHCl 3): %Sgg%g%% 2300, 1720, am sh), 16 :
75 Exapple 13 To a solution of t¥le - 6 substance mm
pyridine (3 m) was added p-iodobenzenesul - fonyl chlori N Mﬂ,%"ﬂ
the mixture was stirred at roomtenperature for 36 hours. The sol"utifon+was
diluted with ethyl acet at e Bk mE83ked with a saturated aqueous sodi um

hydr ogen carbonate, water and { aqueous sodi um chl oride. The organic
layer was dried over sodiggn §¢ =~{iltered and concentrated under
reduced pressure. The residde was at ogeBphed on silica gel (devel oping
sol vent: diethyl ether and hexane
17-al lyl -1, 14-di hydr oxy-12-[ 2-[ 4- _
exyl]- 1 -nethylvinyl]-23, 25-di {etranmet hyl -1

1, 28-di oxa-4-azatricycl o[ 22. 3. 1. 04 |g] oct,@cos- IgiB- ehe-2, 3, 10, 16-tetraone
(61 "yg) and C
17-al l yl - 1- hydroxy- 12-[ 2- (4- (p-i Qdobefizenesul f on oxy)-%3nethox- 25
ycycl ohexyl ]-1 -nethylvinylj-23,A5-d5nethoxy-13, ,21,27-tetramet hyl -1

CH., .
), respettively. Former
692, 1635, 1568 cm' Latter

@ul5 (d, J-15Hz) (1H) 6.25
>3

octaggsa-14,18-diene-2,3,10,16-tetra- W1 (

Conmpound 30 IR P(CHCIs): SGHZR,_A%Y,

Conpound 35 I'H NMR {8ppn{ CDC13):

(d,, J=I5Hz)} H 6. 70 (ddy ‘ 40

6~80 (dd, J=15Hz, 10Hz)} 7.60 (2H .90 (2H, m, 45 Exanple 14

17- Alghyl - 12-[ 2- (4- d- canphor sul f onylgegy - 3otgt hoxycycl ohexyl ) -1

-methyl vinyl J-1, 1 4-di hydroxy-23, 25- d¥ net héxy- 13, 19, 21, 27-tetranet hyl - 1

, 28-di oxa- 4-azatricycl o[ 22. 3. 1. 04' 9oct acos-1 8-ene-2, 3,10, 16-tetraone 50

(34 ng) was () ntredutiegla banvenBeral HyBidxyt-gisteditd ROLPHISa SAHPBLRINE Be fofmfulslD) W th

d- canphor sul fonyl chloride (97 nmg) in pyridine (0.8 m) in accordance with

a simlar manner to that g Exanple 13. IR v(neat): 3500, 1747, 1720(sh),
1710(sh), 1655 cm' Exanple ¥5 B To a stirred 'solution of the FR-900506

substance (89.7 ng) in dichld bt hane (3 m ) were added im dazole (118 ny)
ng tert-butyl -di phenyl G438 CSHT oMyde (§2.2 my). After the mixture was

stirred at roomtenperature for_2 lours X he reaction mxture was dil uted

wi t h® saturated aqueous ammoni chloriNde_anrd B3

(cH.)
Lfll (o] RZ
N

85

(Ia)

OCH 3 OCH 3

45 wherein

R?, R%, n and the symbol of a line and dotted line are each as defined above
to give a compound of the formula:

50
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EP0184162B1 extracted three tines with diethyl ether._The extract was
washed with water and an aqueous dj oride, dried over sodium
g e dhe B

L e e et oar iy [ocat o ARG AR S

acetate and hexane, 1:3 v/v) to give 17-allyl-1
2-[2-(4-tert-buty|-dipheny;;iIyIoxy-3-nethoxycyc|ohexyl)-l
-methylvinyl]-1,1 4-di hydr 5- 5 dinethoxy-1 3,19, 21, 27-tetranet hyl -
1 , 28-di oxa-4-azatricycl o 2.
(107 my). IR P(neat): 35Zk.brd2~"1T k
2-[2-(4-tert-buty|-dinethylsilyloxy-k nycycI@hexyI)-l
-methylvinylj-1,1 4-di hydr oxy- 23¢85=qi p&toxy , 19,21, 27-tetranet hyl -1
1,28-dioxa-4-azatricyclo[22.§.1 04, 9] oftacds-1 §-ene-2, 3,10, 16-tetraone (85
ng) was obtained by reacting F&%n R-90®506 gtibsfance (80 ng) with
tert-bButyl-dinmethylsilyl chlor'g ng) in ; pﬁesence of im dazole (15
mg) in N, N-dimethylformamde (1ym) i n accordgnce with(gpb$imlar 15 manner
to that of Exanple 15. IR v(CHGA). 0(sh), 1700, 1640 cm
Exampl e 17 20 To a sol utiof of bstance (100 ng) in
dinmethyl sulfoxide (1.5 nm) o= q t. anhydride (1.5 m), and
the nmixture was stirred at roo ¢ Ten.,14 hours. The reaction

m xture was diluted with ethyl ‘anel wash®dd with a saturated aqueous
sodi um hydrogen carbonate, water and am aqueous sodi um chloride. The
brgani c | ayer was dried over. sodi f&suPfBge, filtered and then concentrated
under ,4 educed pressure. The residue was subjected to thin |ayer
CQLpnatography on silica gel (developing 25 solvent: diethyl ether) to

gi Ve whersin

17-al |yl - 1, 162 B4, h\aad e yynibdl of 2-ick 4 idbeed Yinelade dddh 2d defigndtadbvepardt hyl - 12- [ 2- (4-
met hyl t hi omeR}iexgnvéhionatiynmotyataddiydtvexyl ) -1 - net hyl vinyl ] -1

1, 28- e oxa- 4erazsak theregfdn @m@theIndwrOpbr 84; oct acosa-

14, 18- di ene- (@) Biradogirgse Qogtqn@wal@yt(r@q-prp@cﬁve group into a compound of the formula:

17-al Iyl - 1- hydroxy-12-[ 2- (4- hydr oxy- 3- net hoxycycl ohexyl)-1 -nethyl -
@gnyl]-ZS,ZS-dinethoxy-l 3g19Q, 24 27-tetramethyl - 1

, 28-di oxa- 4-azatricycl o[ 22. 3.

2,3,1% 16-tetraone (18 ng?
17-al |yl - 1, 14- di hydr oxy- 23,325- di et Hoxy-9%3 19, 21, 27-t et ranet hyl - 12-[ 2- (4-
30 net hyl t hi omet hoxy- 3- net hoxycyet 1 --vg;?lvinyl]-Ll

, 28-di oxa- 4-azatricycl o[ 22. 3. 1..04

ng), respectively. First Cbnﬁoqpﬁlg;gﬁo | R Ad 13&: 3470, 1730, 1635,
1630(sh), 1580(sh) cm' Second\Cb opnd | R P( X 1728, 1640, 1090 cmi
e40 Third Compound | R P(CHC13) %" 3380, 1735,‘1710, 1640Icn' 45 Exanple 18
To a sol ution of o

17-al lyl -12-[2-(4-tert-butyl - diohefy
W Nyl ko 1, 14- cH,

OCH3' OCH3

wherein :
R1, R, n and the symbol of a line and the dotted line are each as defined above,
or a salt thereof, to give a compound of the formula:

50 '
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di hydr oxy- 23, 25-di met hoxy-1 3,19, 21, 27-tetranmet hyl -1

1, 28- di oxa-4-azatricycl o] 22. 3. ' s-1 8-ene- 2,-3,10,.16-
(39.9.mg) in pyridine (1.5 n1)%%g§1h§§%%§ cetic anhydride (0.5 m), and the
mxture was so stirred at roomtenperature for 6 hourleanmnﬁrﬂmMI
removed fromthe reaction m xture under reduced pressur c

oi I, which was purified oglsiiaga gel-thin | ayer chromatography (devel oping
solvent: diethyl ether and h¢ e, 1:1 v/v) to afford

14-acetoxy-17-al | yl - 12- [2r & but yl - di met hyl si | yl oxy- 3- net hox-
ycyckohexyl )-1 -methyl vimal ] -1 - hydy oxy$28, 25- di et hoxy- 1
3,19,21,27-tetramet hyl -1- 1, 28- dg¢w o %-'[22.3.1

. 04. 9] oct acos- 18- ene- 2, 3, 10, 16-t et r aohe ( j) . 65 | R v(CHC3a) :

1728, 1715(sh), 1635 cm' B54TH)=EP 0 Exanpl e 19
14-Acetoxy-17-a|IyI-12-[2:(41LéEE;§€f %1 yl oxy- 3- net hoxycycl ohexy
|)-1- et hyl vinyl ]-1 -hydroxy- ¥23, 2b- 13, 19, 23ap7-tetranethyl -1

1, 28-di oxa- 4-azatricycl o[ 22. 3. 04f§]octacos 8-ene-2,3,10,16- 5 tetraone
(10 ng) was obtained by re@ctifng ca

3
17-allyl-12-[2-(4-tert-butylgdi phehyl sil yl'oxy-3-met hox- ycycl ohexyl)-1
-netgylvinyl]-1,14-dihydroxy-é‘ k3, 19, 21, 27-tetranet hyl - 11, 28-
di oxa-4- azatricyclo(22.3.1.04"¥ 8- ene2, 3,10, 16-tetraone (10.6 ng)
with acetic anhydride (0.1 ng) idine (0.2 m) in accordance with a
simlar manner to that of Exanpl eo@8 OCR;i (CHCla): 3500, 1730, 1720(sh),
}660(sh), 1640, 1620(sh), 1100 cm 10 Exanple 20 To a sol ution of

14- aget oxy-17-al |yl -12-[ 2- (4-tert-butyl -di phenyl si |l yl oxy- 3- met hoxycycl ohexy
| -1 - met hydheremi nyl | -1 - hydr oxy- 23, 25-di nmet hoxy- 13, 19, 21, 27-tetramet hyl -1
1,28- di oxa-Ri-REz@inditits/symbdl 2Pa e hnddottBBInG tartach dk@efinb® alR€-and 3, 10, 16-t et r aone
(43. 8 np) iR] it @hveatvpally fotectad hydioxp, M ) was added pot assi um carbonate (ca 100
mg) at r oo b ealtdiewenf inragnennal kedwe paiset ure was stirred at the sanme tenperature
f or 8 hour de) reeictingragawpdugeh ofrthedprmuia: was dil uted with diethyl ether and the
resulting solution was washed with a saturated agueous ammoni um chl ori de,
wat er ‘and an aqueous sodiuqlchloride successively, and dried over sodium

syl fate. The resulting solRi was concentrated under reduced pressure and
e residue was purified on g a gel thin l[ayer 20 chromatography

(dev2l opi ng sol vent: di et erNand Qﬁxane, 3:2 v/v) to give

17-allyl-12-[2-(4-tert-butyl- diphe!ylsi ¢l oxy- 3-.met hoxycycl ohexyl ) -1

-nmet hyl vinyl ]-1 -hydroxy- 23, 25- 8RgetRQxy / f,27-tetranethy|-
11, 28-di oxa- 4-azatricycl o[ 2 §i;:.045] 4,18-di ene-2, 3, 10, 16-tetraon
2

e (39 mg). IR v(CHCI3): 17 20(sR), 1g85, |1640(sh), 1620 cm' 25
Exanpl e 21 A solution of the 6 subsbafceR50 ngy) in ethyl acetate
(2 M) was subjected to catal ytjic rgduction ysing 10%pad) adi um on car bon
(10 nmg) under atnospheric pr eggn goat room temperature for 20 m nutes. The
reaction mxture was filtered ano/;ba filt@fate Wabs evaporated to dryness,

wpiseh was purified on CH, °

3
OCH 3 OCH 3
45
wherein
R, R® and n are each as defined above,
and R2 is a leaving group,
50 or a salt thereof with a bass, to give a compound of the formula:
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30 thin layer chromat ography. Devel opnment with a m xture of chl orof d
acetone (5:1 vlv) gave 1, 14-

di hydroxy- 12- [ 2- ( 4- hydr oxy- 3- met & 818y ) -1 lm u“mm‘m“‘
-met hyl vi nyl ] - 23, 25- di net hoxy- 13, 19, 21, 27-t et ranet hyl - H“l“ ‘l
, 28-di oxa-4-azatricycl o[ 22. 3, 1. 04" 9] oct acos-1 8-ene-2,3,1 01 tetraone
(50.0 my). IR v(CHC13): 3485, (sh), 1717, 1700, 1650(sh) 1625 cm' 35
Exanpl e 22 Wite powder of cru - 900506 subst ance (1 g) obtained by a
simlar fernentation proc (o] ¥ cyas dissolved in acetonitrile (5
m ) amd subjected to high pérformanc iq |31I chro t ography (HPLC) using
Shi mazu LCAA (Trade Mark, nade byCHTT S n@ho) Steel colum (25 mm
inside 40 dianeter, 250 mm| % h) packed vvlth MC- S343 (ODS) (Trade Mark,
2

made by Shi makyu Co., Ltd.) d aj0a flowrate ,of 12 nml/mn. Mbile
phase was an aqueous m Xxture o etonitri 20% n- but anol, 0.075%
phosphibric acid, 3.75 nmM sodi um ode | sul fatg (SDS) aﬂg get ection was
carried out using Hitachi UV-regorder at 210 N e hu ? d alL of the
sanple was injected each tine aAd Sated 50 times so that
all the sanple could be subj emtad A< m. Each eluate with a
retentjon 45 time of 85 mn. t cted and extracted with an
equal voI umre of ethyl acetate (3.6 thyl acetate |ayer was
separated and washed with an aqueods sodli um hydrogen carbonate (1% 2
liters) and concentrated in vacuo ©O583 9&%4| armount. SDS crystallized on
cehcentrati on was renoved by filtration. Crude powder obtained was
d| ssolzcyed in acetonitrile at a concentration of 100 ng/m and applied again
HPLC. Mobiwheeiphase was an aqueous mi xture of 12.5% acetonitrile, 9.75%
ut anol , ORQTRS&hdaoarg baeb phidsfing adoved, 3. 75 mM SDS. The col utm was el uted at
a flow rate ofa sk thetebirim a marifecknevnipdres With a retention tinme of 131 mn. to
143 m n. wer & axuizing @icerapoanttiof éhetfermaleied Wi t h equal vol unme of ethyl acetate.
The s@ vent | ayer was separated and washed with 1% aqueous sodi um hydr ogen
carbonate and concentrated i vacuo to a small volune. SDS crystallized on
concentration was renoved by ~ation. Crude powder thus obtai ned was
@%ssol ved in a snmall anmount of | acetate and subjected to columm 55
romat ogr aphy usi ng sili c&l§él il ) (Ki,esel gel, 230-400 nesh, naker:
Merck®Co., Ltd.). The colum was washpd ’Eh a mxture of n- hexane and
ethyl acetate (30 m) (1:1 v/v) &g XA Ohexane and ethyl acetate
(60 M) (1:2 vtv). Elution wa rrled si ngtet hyl acetate and
fractionated (each fraction : [ B to 24 were collected and
concegdrated in vacuo to dryne ' Mg8ubst ance 55 EP 0 184
162 Bl (24 ng). ' I
FIITi 111 11S dains 5 1. A ggMe ornul a: (18)3
CH3 3~ 3 c

\_, 40

wherein
R!, R? and n are each as defined abovs,
or a salt thereof, to give a compound of the formula:

50

&85
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IS 157~~~~~ ~02 20~~~~~ 25 30 wherein R1 is hydroxy or—conventionally

pr ot ect ed hydroxy, R2 i's hydrqge Xy or conventjonal | rotecte
hydroxy, R3 is nethyl, ethyl, (gb‘d%gpoal lyl, 35 mll mlil Euimum
integer of 1 or 2, and the synbol of a line and dotted

bond or a double bond, provided that when Rl and R2 are each h y roxy, nis
an integer of 2 and the sygbgl Qf a line and dotted line is a single bond,
then R3 is nmethyl, propyl or , and salt thereof. (;40 45 50 65 58

EP 0 184 162 Bl [ 310y rittre i 12125 11 11l C L
M % 2. A conpound of Sﬂa?n11, whirch @) be represented by the foll ow ng
formula: 10 RL n 15 o 0 0 CH 20
OCR3 OCRI 25 wherein Rl -is hyéﬁéxy onal |y protected hydroxy,
R2 i s hydroxy or conventlo hydroxy, and 30 R3 IS

2 wher ei n

neth¥g propyl or allyl.
R

{Ih)

15

wherein

R, R? and n are each as defiend above,

or a salt thereof in a manner known per se; and
25 (g) reducing a compound of the formula:

30
85
(s 0
5 OCH3 OCH3
wherein
R', R, n and the symbol of a line and dotted line are each as defined above,
§0 or a salt thereof, to give a compound of the formula:
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R3 is allyl. 35 4. A conpound of claim3, wherein R i s hydroxy, 1-(Cl
-CG alkylthio)(Cl -GCsr)al koxy, triéCI-CsrzA%al kyl silyloxy, C-Cs
al.kyl - di phenyl - silyl oxy, or acyl'%& 1841 Eonpound of claim4. wherein 40

R is hydroxy; G -Cs al kylthiomethoxy; tri(Cl -Cs) aumlmulﬂ/)m Hlll Imll C6
al kyl - di phenyl silyl oxy; C] -Cs al kanoyl oxy which may h dF

cycl o(Cs-Cr) al koxy(Cl - Co®) ahKamgyl oxy which may have twd Ci-Cs kyl  groups
on the cycl oal kyl noiety; cd or sul f onyl oxy; aroyl oxy whi ch may have one
or two nitro, in which@h® arv i etyul S sel ected fromthe group
consi sgi ng of benzoyl, toluoyl, x and naphghoyl ; arenesul f onyl oxy

whi ch may have hal ogen, in whi H37 the arene noiety is

sel ected fromthe group corn 'gting oft benggne,| tol uene, xyl ene and
napht hal ene; or phenyl (C - allkang9! oxyrhi da may have Cl1 -Cs al koxy and
trihalo(C -Cs)- alkyl, and f ydr oxy 01 C, cﬁaCHBEH@pyloxy. 6. A

conmpoumd of claim5, which is o .
17-al 'yl -1, 14-di hydr oxy- 12- [ 274y dr oxy- 3-Metggxycycl ohexyl )| - 50
“tetrantt hyl - 11

I
9] oct achs-1 8- ene-2, 3, 1(0:!)1 6-tetraone.

, 28- di oxa-4-azatricycl o[ 22CBy
7. A conpound or claimb5, wher
hydroxy§ or Cl -Cs al kanoyl oxy. ~§ »
12-[ 2- (4- acet oxy- 3- net hoxycycl oh é%g)qf§-nethylvihyI]-17-aIIyI-1,14-
di hydr oxy- 23, 25-di met hoxy-1 3, 19; ,Z73tetranmet hyl -11
, 8- di oxa-4-azatricyclo[22.3.1 .049j]octacos-1 8- ene-2, 3,10, 16-tetraone.
57 &P 0 184 162 Bl | 11111! 2112111 2122173 1i LIL i
o ey aiaaaaaaias WherelR~~~~"~"~ C L M S 9. Aconpound of claim7, which is
14%dcet oxy- 13n] - k 4reaRlymstioBa IRRAPUNEY HoQREMM ds dbriselabibyi Nyl ] - 17- al Iyl - 1
- hydr oxy- 23, Z5pa @i iRdrét® iy rander klowd persé: t et ramet hyl - 1
1, 28-di oxa-4-azatricyclo-[22.3.1.04' 9] octacos- 18-ene-2, 3,10, 16-tetraone. 5
10. A 0rpoA Harmbcedticai Barabositidni @htainig Trickclel compoyntisoofyelalm 1, as active ingredients, in
2- [ 2- (4- hy dassocjatich witatalphanynagenticaliycacydpjablé, substdntally werriptiq caridBor2icipientet hoxy- 1
3,19,17, 21, 27-pentanet hyl - 1 , 28-di oxa-4-azatricyclo[22.3.1
9l oct d80Ysel§-tieyelo cempouds, dfelaire t1rand relaim 29 for Anapeiantuna nidmerdicamient fon tleatinghasr ei n
i s hydr origveniing-resistantk Oy transeientatiprosrpit-vergus-hagDdisgasesalyopedyiia ossipm fgnsplantation
ar enesdyl f ongdatpimmyne diseaesg?- have hal ogen, in which the arene noiety is
selected fromthe group consi sting of benzene, toluene, xylene and
napht hal éﬁ'ef’selﬂ"\%c%‘i?mpw%“(ﬂa'"hygf@?9‘?“‘1’?‘4“? oA medieamest of 2 and the synbol

f lin line | I nd.
of a e17.61[]sde g%ctycg compo%ndssof caigno‘lJ Q)r %ebn(\)angfacture of an immunosuppressant or antimicrobial

G A

onpound of claim?7, which is

35 agent.

18. A biologically pure culture of the microorganism Streptomyces tsukubaensis No. 9993.

_ 19. A biologically pure culture of the microorganism Streptomyces hygroscopicus subsp. yakushimaensis
&« 40 No. 7238.

45

50
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12. A compound of claim1, which is

16-al’l yl - 1, 13- di hydr oxy- 11-[ 2- (4= - 3- met hoxycy "ﬂ'
nethyLvinyI]-22,24-dinethoxy-12é5§¥g%?§%§fetranethyl3 Hﬂ Bﬂigﬂﬂatricy
clo[21. 3. 1. 048] hept acos-17- ene-2,3,9,1 5-tetraone. 13 A proce

pr oductdgOR pREest AP plo@BRLLR the #R-0b6520 biQhd Tehhrdia: 20 I R
CHO 3 3 CH 3 25

C ooC CH 36~~~~~~~~~ OH< . Rc
36 . 40 L OCN3  OCH3 U- ~~~~m e
H wherein R i s hydroxy. or entionally protected hydroxy, 45 R2

|y pgotected hydroxy, R3 I s nethyl,
nteger of 1 or 2, and the synbol of a
9 deybl & bond, provided that when
of and the synbol of a line
then R3 is nethyl, propyl
3 Bituring Streptonyces
nt ai ni g sour ces of

g the FR-900506 and/ or
7S t OCHY ve 56 t he FR-900506
184 \62 BI | I~I11CI~I 1111 1111

i s hydrogen, hydroxy or
et hyl, propyl or allyl, -n is an
line and dotted line is a singleH
Rl and R2 are each hydroxy, n_i
so 10 and dotted |i
or allyl, and salt thereof,
t sukubaensi s in an aqueous nut
assim | abl e carbon and nitroggR s
FR—9g0525 subst ance(s) by coHvenfi
substance of the fornula; %@ F
11111 5, 75 OH nCH 3 30 '3
/CH 10 5

N/

.0

20 OCH, OCH

. 3 3

. which comprises culturing Sireptomyces tsukubaensis or Streptomyces hygroscopicus subsp.
25 yakushimaensis No. 7238 in an aqueous nutrient medium containing sources of assimisible carbon and
nitrogen, to give the FR-900520 substance.

O 21. A tricyclo compound of claim 1 for use as a medicament.
30 22. A tricyclo compound of claim 1 for use as an immunosuppressive agent.

23. A ftricyclo compound of claim 1 for use as an immunosuppressive agent, as claimed in claim 22, in
which the tricyclo compound is the FR-900506 substance of the following formula.

35 EO
CH,0
% .0
CHy-CH=CH,
45 .

50

56
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20~~~~~~~ and/ or the FR-900525 substance of the fornula ~~~~~
o+ Gox 15  earwymeL S

S: :
oH e H OCH3 OCH3 (b) culturlng Streptonyces hygroscoplcus

i N an agygoN prodsss fas LiimedBAlicldiM ¢9 BRI wiehnCRS c@furingOis carried out%ﬁ r%ljoﬁ}pl e
carbon and ghdikgagen, and recovering the FR-900523 substance of

following formula by conventional neans, 55 35~~~~~~~~~~~ 5 5

~~CH30 25. Use of the microorga}nisﬂ-ﬁreﬁtomvcestsukubaensig No. 99D fok-thle prddactiol® of the FR-900506
) 5 3 substanss of the formula: -CH3~CH 16 -. 20

CH 3 (c) introducing a conventional hydroxy-protective group into a

conpound of the fornmul ag
>< t C .2<o0

O''r3 OCH3 45 whe
dotted®line are each §B3§ef|
50 655 60

15 . CH3

\C3~~~ 20 ’

n and the synbol of a line and

Eﬁ give a conpound of the fornula:
3 B

15
20
25
30

35

0
L

CH 2~ CH=CH 2
45

3
50

ocH’B ocgl L

55 and/or the FR-800520 substance of the formula:
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EP 0 184 182 BI (1 I I I A O
S* Ra 10 ~~E o 21 5~~~ CH %5%18%16231

| 1l * Cc LM
CLi 3<s¢l i 3~~~~cl | elmm!l“jl iﬁ!‘L:H
20 wherein R2, R3, n and the synmbol of a line and dott edfBs1ENl S

defiend above, and Rl is conventionally protected hydroxy, 25 or a
salt thereof in a manner kn se; (d) introducing a conventiona

hydr oxy- protective group into P cqdnmpound of the fornmula: )

R3 303 35 cxH

3~~~ 40 45 mherelFQQZL R3, an€#{ he synbol of a line and the
dotted line are each as defined ngJ , of a salt thereof, to give a
conmpound of the formula: 50 55 6I"

CH3~~~ e e e e e NS~~~ e EP 0 184 162 Bl Ri

' Hd 1Jl 11111 111111 111%yv

e~ laanC L M S * B ) cH.CH CHP
CE3C g 3 O~~~ - 273
( EdN 04\f .
i "3

15 c"!:!
(N 0CH, CCH,

20

\_,-:

26. Use of the microorganism sireptomyces hygroscopicus subsp. Yakushimaensis No. 7238 for the
production of the FR-900523 substance of the following formula

30

35

u 40

OoCH 3 OCH

and/or the FR-900520 substance of the formula:
s0
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OI;b P . 4 ; 13d1FCH OCH3 OC 3 ZOdM?eregn_ELL_BB#,g—and—FHE’d
Sy (0] p a | he an otte | he EH 1 ? erl ne apove an “ﬁ
comen onai 1y e arory 8P IRET her o Sy Al ik
CH 0 30CH 35 . (C~c~wo *

4 3V 40 KO CH 3 < - C Fem e 0

3 .0CH 3 45 wherein R, R3 a
| eavi ng group, so cHOpaxsaMN
of thesfornula: 55 62 &P 0 184

o

lill 5C L N RL 10( 229 cH
(If ) CH30 e CH 15 0 t 1

CH3~~~~~~~ H 20 wherein ot in a manner known per se;
OXIdIZIng a conpound of the {or ; A~~~k ~~ wOH
3 10 ; C:-izcz-{3

A3
cH
15
Y, CCH, OCH,

25

35

40

50

Patentanspriiche

1. Verbindung der Formel

OCH 3 OCH 3

worin bedeuten:

R! Hydroxy oder in konventioneller Weise geschlitztes Hydroxy,

R2 Wasserstoff, Hydroxy oder in konventioneller Weise geschiitztes Hydroxy,

R3 Methyl, Ethyl, Propyl ader Allyl,

n die ganze Zahl 1 oder 2 und
das Symbol aus einer Linie und einer gestrichelisn Linie eine Einfachbindung oder eine
Doppelbindung, '
mit der MaBgabe, daB dann, wenn R' und R2 jeweils flir Hydroxy stehen, n flir die ganze Zahi
2 steht und das Symbol aus einer Linie und einer gestrichelten Linie flir eine Einfachbindung

69

are each as defined above, and R2is a
theregf with a base, to glve a conpound
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CH3 \ v_, 40 - R OCRCOC 35H 3
a0 85 i a0 VIRt e sy RO i

11111 11 IN " sief, R® thethyl, FropyiBder AllylBarsteit,

CHX S~~~~~~~~~~7a5 v SPderselben. ,
H OH sss e OCH3 OCXH 20 wherein
RL, R3 andsembirdim raatAnspriichde tie @irch aib WadeFornibl Gatdektolt WeieDkanh N @ manner known
per se; and 25 (g) reducing a conmpound of the formula: 30 CH 3, @3
CH6 45 (CH wherein R, R2, n and the synbol
of aline and dotted |ine } as defined above, 50 or a salt
thereof, to give a corrpound off thelformul a: 65 64

10 CHBO/\/\“ C'.:3

. O
CH+
_ 0 p‘2 -
15 : _ * -

At

20

25

30 . worin bedsuten:
R! Hydroxy oder in konventioneller Weise geschiitztes Hydroxy,
R? Hydroxy oder in konventioneller Weise geschiitztes Hydroxy und
R  Methyl, Propyl oder Allyl.

35 8. Verbindung nach Anspruch 2, worin R® flir Allyl steht.

4. Verbindung nach Anspruch 3, worin' R' flir Hydroxy, 1-{C1-Cs-Alkylthio){Cs-Ce)alkoxy, Tri(Ci-Ce)-
alkylsilyloxy, Ci-Cs-Alkyl-diphenyisilyloxy oder Acyloxy steht.

\_.~ 40 5. Verbindung nach Anspruch 4, worin stehen:

R! fur Hydroxy; Ci-Cs-Alkylthiomethoxy; Tri(C:-Cs)alkylsilyloxy; Ci-Ce-Alkyl-diphenylsilyloxy;
C1-Cs-Alkanoyloxy, das Carboxy aufweisen kann; Cyclo(Cs-Cg)alkoxy(Ci-Cs )alkanoyloxy, das
zwei Ci-Cs-Alkylgruppen an dem Cycloalkylrest aufweisen kann; Campfersuifonyloxy; Aroy-
loxy, das ein oder zwei Nitro aufweisen kann, wobei der Aroylrest ausgewdhlt wird aus der

45 Gruppe, die besteht aus Benzoyl, Toluoyl, Xyloyl und Naphthoyl; Arensulfonyloxy, das
Halogen aufweisen kann, wobei der Arenrest ausgewdhlt wird aus der Gruppe, die besteht
aus Benzol, Toluol, Xylol und Naphthalin; oder Phenyl(C:-Cs)alkanoyloxy, das Ci-CsAlkoxy
und Trihalogen(C1-GCs )alkyl aufweisen kann, und

R2  flir Hydroxy oder C;-Cs-Alkanoyloxy.

50

6. Verbindung nach Anspruch 5, bei der es sich handelt um
17-Allyl-1,14-dihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-1-methylvinyl]-23, 25-d|methoxy-
13,19,21,27-tetramethyl-11,28-dioxa-4-azatricyclo[22.3.1.0%%]octacos-18-en -2,3,10,16-tetraon.

85 7. Verbindung nach Anspruch 5, worin stehen:

R! flr Cy-Cs-Alkanoyloxy und
R?2  flr Hydroxy oder C,-Cs-Alkanoyloxy.
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EP O 184 162 B1 | 1 1111111 111111

ORI -T B 0484 10251 | RRN L AU

03 ° 3 20 wherein R, R2, n and the symbol of a line*arfd dot t'ed®l i he

are each s?svéiﬁﬁduﬂéﬁacﬁhﬁ%ﬁmhQrbeﬁdeﬁéé&chthgﬁé@% in a manner known per se. 25
14. A phar macqpid-@aketsq SstHokjcPdboheai 1 gty Ryl 17 0yia 18R piBeus ssdiméthadal m 1,
as active i ngHoedprpirsmetty1EBTRMNA-BhdafiBycti22l3.18*I1REFAGRH L3 3l 1bYerasiC.ept abl e,
substantially non-toxic carrier or excipient. 15. Use of tricyclo conpounds
of cl asmgl wéibinduhghdth Abspfuali 7,r8indef excdichmendsit umedi cament for treating or
preventi ng r esiAtacxga2-{2y4-bcatong-pimathbytychexgl-tfrethylendli3-aliyb $-hydiixg-8ages by
medul | a 0ssdimethtye B3P AT etamothy!3 0.28-dioxadradatitytiei22:91 .01 8lockicos tsens-2,31 6, 16-1ksagn of
tricyclo conmpounds of claim1l for the manufacture of a nedicanent. 17. Use
of tricyclo conmpounds of claim1l1 for the manufacture of an

i mruno¥upiBr ¥erkinging Whémprtﬁi‘ é’rbﬁtﬂeaPs%@ha"de“ ent . b| ol ogi cal l'y pur e
cul ture of thd-1ADiweren g& °hP 'ﬂq@’@’ I dinpteny- 19 A
bi ol ogi cal | 9319111731 €7uﬂ’°f‘ gthyel 1. ?‘h‘@mﬁi"’éF%'Wﬂ%{?ﬁ% Gtacht @Fﬁi‘c%@‘%ﬁg‘?‘@%opl cus
subsp. yalgu}sghlr{)I ﬁ ] ?1 nﬁﬂ‘e 38. 45 50 55 65 * M S * 20.
ff[fge ss T ydrogz? (L;S Ithlom ng?g ;%& oxy oderm\rensule nyloxy. "das Halogen K
au eisen kann, wob renrest au ird aus der Gruppe, die besteht aus Benzol,

CH N Toluol, Xyl ErToFﬁaTo 35!9‘ ~~~~~~~ 38

i R2  flir Wasserstoff oder Hydroxy,

- n flr die ganze Zahl 2 und

20 das Symbol aus einer Linie und einer gestrichelten Linie flr eine Doppelbindung.

12. Verbindung nach Anspruch 1, bei der es sich handelt um
16-Allyl-1,13-dihydroxy-11-[2-(4-hydroxy-3-methoxycyclohexyl)-1-methylvinyl]-22,24-dimethoxy-
12,18,20,26-tetramethyl-10 27-d|oxa-4-azatr|cyclo[21 3.1 0"'3]heptacos-1 7-en -2,3,9,15-tetraon .
25
13. Verfahren zur Herstellung der Verbindung der Formel

O R
30
C'
g
35
v (1)
C
45
@]
CH 3 OCH3
50
worin bedeuten:
R Hydroxy oder in konventioneller Weise geschiitztes Hydroxy,
R? Wasserstoff, Hydroxy oder in konventioneller Weise geschﬂtztes Hydroxy,
R3 Methyl, Ethyl, Propyl oder Allyl,
55 n die ganze Zahl 1 oder 2 und
das Symbol aus einer Linie und einer gestrichelten Linie eine Einfachbindung oder eine
Doppelbindung,

mit der MaBgabe, daB dann, wenn R' und R? jeweils flir Hydroxy stehen, n flr die ganze Zahl

71



' (2:8Itu"ri ng rStreptorryces tsukubaegg‘i 1Pgr1r‘F§H1eptorn/ces hy mmwm munlm 25
a

yakushj maensis No. 7238 in an a ent medi um cent al nt ngt seur ¢es of
assim sible carbon and nitrogen, to give the FR-900520 substance. 21. A

tricyclo Corrpou@@teﬂtfunﬁ l42d Smbof & eierLinfSund elfBiHeStACHBIM LindQuirdsine Bfhidchtlineisd O
conmpound of cl alghtlre Mdinyt PRopRADIG Al BEBRS UPPr essi ve agent. 23. A tricyclo
conpound Qg Gihédl SElzds jegsrelbg,sgasaﬁn@p | mmunosuppressi ve agent, as clainmed in
clai m 22, i g) qdBikakiviérEtevonISiepterthy2es RIRIBASAS in Dinbi avaBiiges BBIIRAGISY kisd Quatien 0F t he
fol |l M ng f assimillerbared Kohlenstoff und Stickstoff enthilt, und das H&blvinfdr @Brennen) der FR-900506-

CS 3~~~~~~ udtlbder FR-900525-Substanz(en) auf konventionelle Weise unteCBildBrdg der FR-900506-Substanz

PO 45 ~ ~~derMohil CH{ =CHi 2 SO~~~~~ CH 3

'"C.3 OCH 3 OCH3 55 66 EP 0 184 162 B1 I

11111111 B1B1I1! 111111 24. A _process as claimed in claim 13 and cl aim 20

& out under aerobic conditions. 25. Use of
sukubaensi s No. 9993 for the production of

where¢n the culturing i
t he m croorgani sm st rept omyy

t he FR-900506 5 g-anc he fornula: HO 1
G0 3 20 A OH 25 ] CH4
\Y} a 3~~~ 35 3 G3C2- CHECH 45 -0 O~~~~~~~ J, 20
a "  the FR-90052 substance of t or a: C CH39>0~~~~ ~~~~ CH 3
OCH 3~

20

25

30

und/oder der FR-900525-Substanz der Formel

CH40
.
45
CH
50
OCH, OCH,
55

b) das Kultivieren von Sireptomyces hygroscopicus in einem wéBrigen Ndhrmedium, das Quellen flir
assimilierbaren Kohlenstoff und Stickstoff enthilt,
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55 . anlo the FR- 900525 substance of the formula: HO-~~~6 EP 0 184 162

E‘ﬁ 1 H1 010 111111 1%;]01%4“%]231“ 111111 C Jilll"kﬂll"ﬂll”ﬂll"l“l |

~~~~~~~~~~~ 2 H3 15
oo oo 3 Gt G20 Golfon WothifenfBof Fﬁ@é@ﬁ%u@&k&%?%ﬁ%ﬁ&ﬁﬁn Eé?@.’? Blin6i 6
subsp. Yakushidrassiefe Whlse for the production of the FR9005
substance of the follow ng forrrul a 25 35
0 HC 0 30 - 3 : CHf CH
H3 hi ~s~~~~~~ C3HO0O §Oo<GH CH ' 3 45
0~~~~CH OCH 3 "3 and/or the 00520 substance of the fornmula: 55 68
EP 0 184 162 B1 CH30' lci IlIx 121111111 -0s 5
3
0
10
CH3
15
o CH3
/ Ca

20

25

35

worin R2, R3, n und das Symbol aus einer Linie und einer gestrichelten Linie jewsils wie oben
50 definiert sind,
unter Bildung einer Verbindung der Formel
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C 23, ; ' 0 20 PatentansprUche 25 1. Verbin H W wﬂ“
o0 wae 55 UL,
OCH 45 * OoC 3 0Cl13 50 worin bedeuten: R Hydr oxy oder
i n konventioneller Weise geschtltztes Hydroxy, R2 Wasserstoff, Hydroxy oder
i n konventioneller Wise gfsch~itztes Hydr oxy, RC Methyl, Ethyl, Propyl
oder Allyl, n die gangg : 1 oder 2 und 55 ~~~das Synbol aus
einer Unie und einer gestric bn Uni e ei ne Ei nfachbi ndung oder eine
Doppel bi ndung, mt der ojabe, 3B dapp, wenn Rl und R2 jeweils fO
Hydr oxy stehen, n filr di & ganze Z 2 1s8eht ung das Synbol aus ei ner
Lini e und einer gestrichelten L¥E e pe~Epnf achbi ndung 69 I3
111111 Hle 1111 111 11 f!"'' steht, i Propyl oder Allyl
darstellt, und Gn Salz deré'bgm . 2,9Ver bigRdur]g nach Anspruch 1, die durch
di e fool gende For nel dargestel'k en kann ¢ R

i it 30 wWdrbin bedl euten: R

OHt - ' 10 : G ;

Hydr oxy oder in konventioneIIeA\MQf%e gesch~ §, Hydr oxy, R2 Hydr oxy

oder in konventioneller Wise®ge§chottztes ¢ydro §3und R3 Met hyl , Propyl
oderﬁAIIyI. 3.5 3. VErbindunq!n- q 2, worin R3 f~r Allyl steht.

1\ , ocH

oCH

3 3

worin R2, R%, n und das Symbol aus einer Linie und einer gestrichelten Linie jewsils wie oben
definiert sind, und worin R'a flir in konventioneller Weise geschlitztes Hydroxy steht,
oder eines Salzes derselben auf an sich bekannte Weise;

25 d) die Einfllhrung einer konventionellen Hydroxyschutzgruppe in eine Verbindung der Formel

@,

30

35

(Ic)

45

worin R', R3, n und das Symbol aus seiner Linie und einer gestrichelten Linie jeweils wie oben
definiert sind,
oder eines Salzes derselben unter Bildung einer Verbindung der Formel

50

65



A. Ver,bi ndung nach Anspruch 3, worin R f~r Hydroxy,

I —

1-(C -Cs.-A kylthio) (C, -Cr,)al kox Tnl (G - alkylsilyloxy, C

- Cs, - M:kyl - di phenyl si | yl oxy odor %qu EAA/%&%H . <,40 5 ‘mmmwmww“ﬂ“ih

Anspruch 4, worin stehen: R fO Hydroxy; C, -Cs-M kyI‘ s

Tri (C, -Cs6)al kyl s1lyl oxy; d iCs-AI kyl - di phenyl si | yl oxy; *C, fcstA 'f<anoyl oxy,

dl as Carboxy aufwei sen kanng C3-Cs) al koxy(C, -Cr,)al kanoyl oxy, das
Cy¢l oal kyl rest aufwei sen kann;

zwei C -C6-s-kyl gruppen an de
Canpf er sul fonyl oxy; Aroy- dQxy., a in eger zwei N tro aufweisen kann,
s dey 345 G uppe, die

wobei der Aroylrest ausgew-Iit wird a
» Arensul fonyl oxy, das

best eht aus Benzoyl, Tol uoyl, Xyl 6%k ):
Hal ogen aufwei ssn kann, wobei der Arenrgst agysgew | hit wird aus der G uppe,

di e besteht aus Benzol, Tol uol'Si}gflol yed Napth haliny oder
Phenyl (G - C4) al kanoyl oxy, das - C xy und 3Tgf h fogen(Cl - C- Q al kyl
auf wei d&n kann, und R2 ftir Hngi)}(y oder C, -{fr, - Akanoyddxy. so 6.

Ver bi ndl ung nach Anspruch 5, bei Jde o%s sich h 2Lt um 1l 7-Allyl- 1,1 4-di

hydr oxy- 12-[ 2-(4-hydroxy- 3- met Boxyicyekohexyty -1 -nét hyl vi ny

1} 23, 25-di net hoxy- 13, 19, 21 , &4-te

11, 28-qi oxa-4azatricycl o[ 22.3.13 9] pct acos/1 8egn -2,3,1 0,1 6-tetraon.

55 7. "Yer bi ndl ung nach Anspruch iLn ehen: "R f~r C

- Cs- M kanoyl oxy und R2 fU Hydroxy odof C, -Cs -Al kanoyl oxy. 70 EP O

184 162 Bi | V111 OCRRIPCEElI HILL 1111 * C L M S

«\& Ver bi ndung nach Anspruch 7, bei der ‘'es sich handelt um

12- [ 2- (¢- Acet oxy- 3- met hoxycycl ohexyl ) -1

-mgt byl vi nyl | widir &1, 1R8] n Lind dasd§miar QusYeinds Lidia-uil b gosiichelten Linie jeweils wie oben

13,719, 21, 27- t aéfinRAshdhd worth, RS0 Rondenfiordfien Weisé Yéschtzlos. Hydrbxy steht,

. 049] oct acos- béfer efes Shizds dddselbn &l bk &€ bekamnte WeisWer bi ndung nach Anspruch 7,

bei der es si ejdidhamnsbedubg elmar VérbiAduag der\Fornsl

2-[ 2- (4s acet oxy- 3- net hoxycycl ohexyl)-1 -methylvinyl]-1 7-allyl-1

- hydr oxy- 23, 25- 1

di met hoxy- 13, 19, 21, 27-tetra®e
s-18-en -2, 3, 10, 16-tetraon

esS sich handelt um 1, 14- u.

- met hyBi nyl ] - 23, 25- di net hoxXy-

1, 28-di oxa-4-azatricyclo[22.3.1 . 645

11. Verbi ndung nach Anspruch 1, worin stjehen:

G - Ce- Al kyl t hi onet hoxy, Gi - Ce{&fRanoyl oy odé.

auf wei gen kann, wobei der Arenr 3 ew~hl t-pm

best eht aus Benzol, Tol uol, Xyl ol

1, 28- di oxa-4-azatricycl o[ 22. 3. 1. 04' 9] oct
0. -Ver bt ndung nach Anspruch 2, bei der
-%dr oxy- 3- net hoxycycl ohexyl ) -1

- pent anet hyl -1
8- 18 & -2, 3, 10, 16-tetraon .

R1 f U Hydroxy,
nsul f onyl oxy, das Hal ogen
gus der Gruppe, die

(TeY

oy

worin R?, R® und n jeweils wie oben definiert sind,
und worin R?, flir eine austretende Gruppe steht, oder eines Salzes derselben mit einer Base unter
Bildung einer Verbindung der Formel

50
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R2 fU \Wasserstoff oder Hydroxy, n fU die ganze Zahl 2 und 20 _das
Synbol aus einer Linie und einer_gestrichelten Linie fUr eine

Doppel bi ndung. 12. Ver bi ndung n&EP ¥¥628h 1, bei der |m i‘ Imﬂmnn“km
16- Al lyl -1, 13-di hydroxy-11 -[ 2-(4-hydroxy- 3-nmet hoxycycl mum .
-met hyl vi nyl ] - 22, 24- di net hoxy- *x C L MoS x
12, 18, 20, 26-t et ramet hyl - 10527~ dhgxa- 4-azatri cycl o[ 21. 3. 1. 04A] hept acos- 17-en
-2,3,9,15-tetraon . 25 13. Veffahfen zur Herstellung der Verbindung der
Fornel )- CH.O i / 30 35~~~~~~~~ 35
3 455 ‘3 3~ 3 OCH3 50
worin bedeuten: R Hydr oxy odefy.i i gnel lber Wi se gesch~t ztes
Hydr oxy, R2 Wasser st of f, I—Iydroxy3 I tioneller Wise
geschUt zt es Hydroxy, R3 Metdzy) oder Allyl, 55 n
di e ganze Zahl 1 oder 2 und d&s % nb Lﬁi;r)\i e und el ner
gestrd chelten Linie eine Ei nfachbi ntfung oder @l ne "Doppel bi ndung, nmit der
Maf ~gabe, daB] dann, wenn Rl un r Hydroxyzggehen, n fUr die
ganze Zahl 71 C L M &2 #pol aus el ner Linie und
el ner gestrichelten Linie f%[_, ein f achhj ndung steht, R3 Methyl, Propyl
oder Allyl darstellt, und eité ben, das unfaBt a) das
Kul t i eren von Streptomyces tsykubhensis j &fpem waBr i gen N~hrnedi um das
Quellen fU 5 assimlier -enstof f und Stickstoff enthalt,
und das Gewi nnen (Abtrennen) der ERg90gef6- und/ oder FR-900525- Substanz(en)
awf konventionell e Wise unter Bildufg def FR-900506- Substanz der Fornel 10
H 0 ¢HA30 CH 3~~~~~~

A worin R?, R3 und n jeweils wie oben definiert sind,

oder eines Salzes derselben auf an sich bekannte Weise;
f) das Oxidieren einer Verbindung der Formel

25

30

9 (Zg)
\_~ 40
QCh 3 ocyH 3
45 worin R', R® und n jeweils wie oben definiert sind,

oder eines Salzes derselben unter Bildung siner Verbindung der Formel

50

55

76



15 , 0 20

CB<0 T 9&%@2@8 30 30—
der FR-900525- Substanz der Formel 45 m,,"mnm ﬂm}a

CH2~~~~C~. i C~C 3500 < CH3Ch~~A~~#~~3~
F.<;CH OCCR OCH
onyces hygroscopi cus in el nemwagrigen
i er baren Kohl enstoff und Stickstoff
.01 1111111 111111
‘ nnert %Abtrenaen) der '

3 55 b) das Kultivieren vont
Ni hr medi um das Quellen fU assg
enthal§, 72 EP O 184 1B23
11111 1i * C L ML S und . das Ge

FR- 900523- Subst anz der nachst eherfdf Angegehes ~q¢#nmel auf konventionelle
Wise t5 (c <

Cri HO J * Qe——w@uCHI_3 0 CH 10
20~~~ 10 /C CH 3 15 ‘Cigs R

CH 3~~~~~ OC 0 CH3 25 c¢) das ki i konventi{@aml l en .

Hydr oxyschut zgruppe in ei ne Ver
F

15

U/ ocH, OCH,
20
N ) o L
worin R!, R® und n jeweils wie oben definiert sind,
oder eines Salzes derselben auf an sich bekannte Weise; und
g) das Reduzieren einer Verbindung der Formel
25 o

30

OCH 3 ocH 3

worin R', R2, n und das Symbol aus einer Linie und einer gestrichelien Linie jeweils wie oben
definiert sind,
oder eines Salzes derselben unter Bildung einer Verbindung der Formel

50

55



O~~~~~~~~ CHCH ~ -~ n und dl as

aus el per Linie und einer gest r |%Q|1§%Fﬁq_$h| e j ewel |'s. m”“‘“tﬁl‘mm“liﬂﬂm
definiert sind, unter Bildung el ner Verbindl ung der For

~ ~ ~ ~ ~ ~ ~~~mmmeeee~ 0

RN 1~~~ (Th) 20~~~~~~~~ (\/)0

CH, 3 rOH - Y3 0oci x3 OCH ;3 20 worin R2, R3, n und das
Synbol aus einer Linie L gestrichelten Linie jeweils w e oben
defingert sind, und woffaP R & f Uy n ventionel |l er Wi se geschUt ztes
Hydr oxy steht, oder eines Sal zgs_dersef ben auf &n sich bekannte Wise; 26
d) die EinfUnhrung ei ner konventPon schut zgruppe in eine

Ver bi ndung der Fornel R1 rtc3() o CH 30

cH 303 35 n!B NR .340 CH3 CCN3 43
wori moR1l, R3, n und das SynBDoi” aug ei ner Lifiie & 3gestrlchelten
Linie jeweils wi e oben definilert gind, oderf} ei nes ‘Salzes” dersel ben unter
Bi | dung ei ner Ver bi ndung deb)ﬁTQrgL o) '

C:‘.3
15

CCH

Y
CC..3

3

W] worin R', R?, n und das Symbol aus einer Linie und einer gestrichelten Linie jewells wie oben
) definiert sind,
oder eines Salzes derselben auf an sich bekannte Weise.

25 14. Pharmazeutische Zusammensetiung, die als akiive Bestandieile (Wirkstoffe) Tricyclo-Verbindungen
nach Anspruch 1 in Assoziation mit einem pharmazeutisch akzeptablen, im wesentlichen nicht-
toxischen Tréger oder Exzipienten enthélt.

O 15. Verwendung der Tricyclo-Verbindungen nach Anspruch 1 und nach Anspruch 20 zur Herstellung eines

30 Arzneimittels flir die Behandlung oder Verhinderung der Resistenz durch Transplantation, der Trans-
plantat-gegen-WirtErkrankungen durch Knochenmarks-Transplantation und von Autoimmunerkrankun-
gen. '

16. Verwendung der Tricyclo-Verbindungen nach Anspruch 1 zur Herstellung eines Arzneimittels.
35
17. Verwendung der Tricycloverbindungen nach Anspruch 1 zur Herstellung eines Immununterdriickungs-
mittels oder eines antimikrobiellen Agens.
18. Biologisch reine Kultur des Mikroorganismus Streptomyces tsukubaensis Nr. 99983.
19. Biologisch reine Kultur des Mikroorganismus Streptomyces hygroscopicus subsp. yakushimaensis Nr.
7238.

45
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55 74, t,t111! 111111111 HIlI . fI ' R CH , *a

(3 15 1/ /96——68"733/
OCHt x3,20 , ~~~worin Rl, R3, n uncFPo‘?sl!;sJSWtﬁ)‘I aus einer Linie und
gestrichelten Linie jeweils wi e oben definiert sind, und vvor E““i““““\“\
konventi oggl .@,g,?,;& , oder ei nes

der sel benagu\k%ahﬁ%guiﬁer%g%%d{Eﬁ%\é&)lgge ?e?%nrr%etzung ei ner Ver bi ndung der
Formel 25 30 C~~~~~~~ CH
O~~~ 0 C ‘“§ 3 40 45 worin R, R3 und n

jeweil ss m e oben definert si.nd, wori R2b far eine austretende G uppe
steht, oder eines Saizes d@rserben ei neg_Base unter Bildung einer

Ver bi ndung der Fornel 50 55 75 184 182 B1

1111111 121111212 212172122 11 1! *

.1t5 1 '3 OCH3 OoC0 20
10

Cck

C'r-:ZC -
0 CHE.
15 =
CH 3
.o OCH, OCH
das umfaBt das Kultivieren von Streptomyces tsukubaensis oder Streptomyces hygroscopicus subsp.
25 yakushimaensis Nr. 7238 in einem wiBrigen Nihrmedium, das Quellen flir assimilierbaren Kohlenstoff
und Stickstoff enthélt, zur Bildung der FR-900520-Substanz.
O 21. Tricyclo-Verbindung nach Anspruch 1 flir die Verwendung als Arzneimittel.
30 22. Tricyclo-Verbindung nach Anspruch 1 fiir die Verwendung als Immununterdriickungsmittel.
23. Tricyclo-Verbindung nach Anspruch 1 flir die Verwendung als Immununterdrlickungsmittel nach An-
spruch 22, wobei es sich bei der Tricyclo-Verbindung um die FR-900506-Substanz der folgenden
Formel handelt
35
EO
CH 30
o
45
50 CH
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worin R, R3 und n jeweils wi e oben definiert sind, oder eines Sal zes

dersel ben auf an sich bekannte Wise; fl das Oxidieren e er
der el e e e U e 1, (AR SR IR D
3 30~~~~~~~~~ 40

CH C Op i d~5~ma 4 . ' 1 i ls
W e ober214' dﬁﬁ%ﬁ%ﬁﬁsﬁﬁm Bidué‘rgggﬁ né‘s""é’gi2(2)'ev"s°'ma éj ra%\gl?"h@ﬁeﬁéﬂtte%%mg??%%%&%"ner
Ver bi ndung de ormel 50 66 76 Shotrtttal Hbrill 11110 11 INL g1 15
fa~~~~ 25, Verwendung ~des Mikroor dnfsrhlis Sﬁq;t&‘ayc_eé tsukubaensis Nr. 9993 zur Herstollung der FR- C
OH 5 CF. g3o548-shilsikdn® ddr For und n jeweils wi e oben definiert sind, oder
ei nes Sal zes dersel ben auf an sich bekannte Wi se; und g) das Reduzieren

ei ner Verbi ndung der Fornel 25 35 N
/ CXi 2® > -H n3H OH3$0 3
(lt) 45 worin Rt, R2, n unp Synbol aus einer Linie und einer

gestrochel ten Linie ¢guwg Ae_oben definiert sind, oder eines Sal zes
dersel ben unter Bildung ei ner Veri ndung der Fornel 50 55 77
“3

15
20

25

OCH, ock

30 der FR-900525-Substanz der Formel
O
35 R
CH 3 0 c _‘ 2

\./ 40

45

50

CCH, CCH.
55 und/oder der FR-900520-Substanz der Formel



EP 0 184 162 Bl 111111111B 11111111111 * C L NS 5

~~~~~~ CH 3 30C H 15 EP 0 184 162313/ C.3 10

gx;CI—BCFQOCQA ngori n R, R2, n und das Synbol aus el ner Ullmm"lu'wmnlnﬂll

gestrichelten Linie jemells wi e oben definiert sind, odor* eines Shizks *
dersel ben auf an sich bekannfﬁﬁ“ e. 25 14. Pharnazeutlsche

Zusamenset zung, die als aktive andteil e (Wrkstoffe)

Tri cycl o- Ver bi ndungen nachCA Nin Aggoziation mt el nem

phar mazeut i sch akzept abl en, |n1mesentllcho Ai chi - toxischen Traigor oder
Exzi pi enten enthalt. 15. Verwendurgy yee - Ver.bi ndungen nach Anspruch
1 und nach Anspruch 20 zur H-ersig|lung Arznoimttels fU die
ranspl ant ati on, der
Trans- pl antat-gegen-WrtErkra paamar ks- Transpi ant ati on
und vorf Aut oi nmuner kr ankun- gen. . {¥erwendungfider QHzQ§gclo Ver bi ndungen
nach Anspruch 1 zur Herstellung g skoznelnlt»eIs. 35 17. Verwondung der
Tricycl over bi ndungen nach Ansprich: gq Sines

| mununterdrlickungs- mittels odor Lei®s ant'nlkrobrellen Agens. 18.
BIOtOQIéCh roi ne Kultur des iy gpt onyces tsukubaonsis Nr.
9993. 240 19. Bi ol ogi sch reines I , kberganlsnus Streptonyces
hygr oscopi cus subsp. yakushi maensiy 8. 46 50 55 78 EP O 184 162
BI | 11111111111211!' HI 211 !'1l 20. cy 6ahren zur Herstellung der

FR“900520- Subst anz der For nel Ch, * c L S
.20
s
26. Verwendung des Mikroorganismus Streptomyces hygroscopicus subsp. yakushimaensis Nr. 7238 zur
* Herstellung der FR-900523-Substanz der folgenden Formel
26 . .
30
35
@
45
50 und/oder der FR-800520-Substanz der Formel
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5 CH3O-H 10~E: 10~~~~~~~~ 0~/ 15 ~ ~ ~ ~ ~ ~~~0CH 0

CH3 20 OCF3 0CH,_das unfalt das
Kul tivieren von Streptomnyces t s DI ER2B Y ey St rept onyces hygroscopi cus
subsp. 25 yakushi maensis Nr. 7238 in einern waBri genu ,ﬁmmnnmﬁﬁm
Quellen f(lr assimlierbaren Kohlenstoff und Stickstoff e !

Bi | dung der FR-900520- Sufs 21. Tricycl o- Ver bi ndung nach Ansprllch®1 fur
di e Verwendung als Arzneim 30 22. Tricycl o-Verbi ndung nach Anspruch
1 fUr die Verwendung at, 0w erdr Lé:kungsrri ttel. 23. Tricycl o-Verbindung
nach Anspruch 1 fUr di e Verwendunf} al s;13mununt erdr Uckungsnittel nach An-
spruch 22, wobei es sich bei drg iyg | o- Ver bi ndung urn die

FR- 900506- Subst anz der fol genden Foly T 035 C. 0, 40

~ ~ ~~~~3 C~i 30
0 46~~~ ] C 55 OCH3
OCi; 79 EP 0 184 162B1 CH38H7111 NuB 11111 Ni I B
111111 * C L M S * 24 JVerimhren nach Anspruch 13 und nach Anspruch
20, wobei das Kultivieren oftef I~wgungen durchgeflhrt wird. 25.

Ver wendung des M kr oor gani snus| StOHept omfces t stkubaensis Nr. 9993 zur

Herstellung der FR- 5  C#;39¢ der Fornmel H10 10 ~CH3 |
1 C 3~~~~~ C, 15 CHy
U OCH, OCH,

20

Revendications

25 1. Composé de la formule :

30

35

50
dans laquelle
Rt est un groupe hydroxy ou un groupe hydroxy normalement protégé,
R2  est un atome d'hydrog&ne, un groupe hydroxy ou un groupe hydroxy normalement protégé,
R3 est un groupe méthyle, éthyle, propyle ou allyle,
55 n est le nombre entier 1 ou 2, et
le symbole d'une ligne et d'une ligne en tirets est une liaison simple ou une liaison double,
a condition que, lorsque R' et RZ sont chacun un groupe hydroxy, n est le nombre entier 2 et
le symbole d'une ligne et d'une ligne en tirets est une liaison simple, R3 soit alors un groupe

82



20~~~~~~ 20

/,____,,

CH7 _ .c 25 OC'3 OCH 3 30 der Subs anz der  For nel

ol Bl S0 2 Sl ooy
M S *

C . CH~~~~C CH ; 50 ~~~~~~~~~~~~ 55
FR- 900520- Subst ang,glqs, pFJ,}{,@%J,a@Q EP 0 184 162 BI *
R 3 1Q¢t un de ses sels. 1 K e3 ij

OCH OCH 3 20 26. Verwendung des M kroorgani smus Streptomyces

hygr 0ScOop2.ClCompsEs hlon [ Advbrithioh @ \dui SeulNtre repPéddntd pir laHrimileaLilantsg der
FR- 900%23- Subst anz der fol genden Fornel 25 ~~EQO .F
C 350 OCr; 3 odE. 3 50

10

15

20
25
30 dans laquelle

R est un groupe hydroxy ou un groupe hydroxy normalement protégé,
R? est un groupe hydroxy ou un groupe hydroxy normalement protégé, et
R3 st un groupe méthyle, propyie ou allyle.

35. 3. Composé selon la revendication 2, dans lequel :
R®  est un groupe allyle.

4. Composé selon la revendication 3, dans lequsl :
R!'  est un groupe hydroxy, un groupe 1-(alkyithio en C;-Cs)(alcoxy en C;-Cg), tri(alkyle en G-
W Cs )silyloxy, alkyle en C1-Cs-diphénylsilyloxy, ou acyloxy.

5. Composé selon la revendication 4, dans lequel :
R! ost un groupe hydroxy; {alkyle en C1-Cs)thiométhoxy; tri{alkyle en C;-Cs)silyloxy; alkyle en
C1-Cs-diphénylsilyloxy; alcanoyloxy en C1-C¢ qui peut avoir un groupe carboxy; cyclo{alcoxy
45 en Cs-Cg)alcanoyloxy en C1-Cs qui psut avoir deux groupes alkyle en C1-Gs sur la partie
cycloalkyle; camphorsulfonyloxy; aroyloxy qui peut avoir un ou deux groupes nitro, dans
lequel la partie aroyle est choisie dans le groupe constitué des groupes benzoyle, toluoyle,
xyloyle et naphtoyle; arénesulfonyloxy qui peut avoir un atome d'halogéne, dans lequet la
partie aréne est choisie dans le groupe constitué des groupes benzéne, toluéne, xyléne et
50 naphtaléne; ou phényi(alcanoyloxy en Ci-Cs) qui peut avoir un groupe aicoxy en Ci-Cs et
trihalo(alkyle en Ci-Cs), et R2 est un groupe hydroxy ou aicanoyloxy en Ci-Cs.

6. Composé selon la revendication 5, qui est le 17-allyl-1,14-dihydroxy-12-[2-(4-hydroxy-3-méthoxycyclo-
hexyl)-1-méthylvinyl]-23,25-diméthoxy-13,19,21-27-tétraméthyl-11,28-dioxa-4-azatricyclo[22.3.1.0%9]-
65 octacos-18-8ne-2,3,10,16-tétraone.

7. Composé selon la revendication 5, dans lequel R! est un groupe alcanoyloxy en C1-Cs et R2 est un
groupe hydroxy ou alcanoyloxy en C-Cs.



*

EP O 184 162 B1 11111111 111111 11111 11111 11111 * C
CH30 3. C 54

OCSJ OCri 3 20 Revendications 25 ¥° °d@ﬁﬂ5%51de | a fornﬁl ﬁlﬂﬁlj"ﬁ"l"ﬁ"llsl

c:'o  -w 35 (i2)_ 0 OC.. 0Cn. 63 50 dans

l'aquel | eg Roompdss beidhta %v&%&?;@tioﬁw %% 10 Yo-18 - S BP3-mENER) QXi¥heR . 1TR& R -17-
prot eg4, Réiyi1,pEdinydRxR23uERiintkiHa f39@,@'i1§7-té{r'£n£fypﬂQ@-dBYQJ—%MggéH[ZEBJ grsupe
hydr oxy nob&Edos i@sHe-2(310 1 &&taonk: est un groupe nm~thyle, Xthyle, propyle ou
allyle, 55 n sst e nonbre entier 1 ou 2, et |le synbole d' une
| i gne seta.d'Composk i s 1L Pevbridicatio 72 jui 851 Ge | 14-ACERN-1 5 [2FP-heB oy 3-hiBRoNy LyRloBeXiA)-1-
doubl e, a eaBhgiibylloim-atjpire-hydrady-28e8dimsthexy-1R1D-ZAEstalnétty1,28diga-dagedichgldr oxy, n
est | e nonig2a.1@htlocacos? 8éhe-2,8.10:16rt8tabm. d' une |igne et d' une ligne en tirets
est une liaison sinple, R3 soit alors un groupe 82 nmet hyl e, propyle ou
al Iyl e, W Campasé selersla sevprgiication 20auinest Je 1.34dlindroker 13- I84mudionnd-iméthoxyeyclghaxylpbut
Ctre Mepr e 96hyinyl28.25-dimeteryriB 39,5141 2nen tamthy:1 1,28 gjoxa-4-azatricyclo[23.3.1.04octacos-
C._ 18-éne-2,3j104lfriétracne. . 3 i .3 O~~~~mmm~mm 30 dans laquollo R1
ost un groups t;gdr OXYy Ou un groups hydr oxx nor mal onont pr ot ege,
11. Composé selon “la revendication 1, dans “lequel R' est un groupe hydroxy, (alkyle en Ci-Gg)-
thiométhoxy, alcanoyloxy en Ci-Cs ou ardnesulfonyloxy qui peut avoir un atome d'halogéne, dans
15 lequel la partie aréne est choisie dans le groupe constitué des groupes benzéne, toluéne, xyléne et
naphtaléne, R? est un atome d'hydrogéne ou un groupe hydroxy, n est le nombre entier 2 et le
symbole d'une ligne et d'une ligne en tirets est inne liaison double.

*

~ 12. Composé selon la revendication 1, qui est le 16-allyl-1,13-dihydroxy-11-[2-(4-hydroxy-3-méthoxycyclo-
20 hexyl)-1-méthylvinyl]-22,24-diméthoxy-12,18,20-26-tétraméthyl-10,27-dioxa-4-azatricyclo[21.3.1.05]-
W, heptacos-17-&ne-2,3,9,15-tétraons. '

18. Procédé pour la préparation du composé de la formule :

25 1

Y

30

35
{3)
‘h-,z “0
45
dans laquelle R! est un.groupe hydroxy ou un groupe hydroxy normalement protégé,
50 R? est un atome d'hydrog&ne, un groupe hydroxy ou un groupe hydroxy normalement protégé,
R®  ast un groupe méthyle, éthyle, propyle ou allyls,
n est le nombre entier 1 ou 2, et

le symbole d'une figne et d'une ligne en tirets est inne liaison simple ou une liaison double,
& condition que, lorsque R’ et R? sont chacun un groupe hydroxy, n est le nombre entier 2 et
55 le symbole d'une ligne et d'une ligne en tirets est une liaison simple, R® soit alors un groupe
méthyle, propyle ou allyle,
ou un de ses sels, qui consiste & :



est un groupe nethyle, propyle ou allyle. 35. Conpo m)

revendj cation 2, dans |oquel: R3 EP@§84J525V0upe aIIyltm“ cm .

| a revendi cation 3, dans |lequel: Rl est un groupe hydroxy, un groupe

1- (al kyl thi o - Rk Snfendh® d
Cs )silyl oxy, ;&;ﬁ%yb E;e(ﬁ%ﬁé %@%ﬁaﬁiﬁc@%‘f ;'F Fé‘!‘(")%‘?méﬁt# g%‘%%x? .ena5. eCsosr%rgzse °

solon |a revend'e?%ﬁaérér fh 1o 82 SstanEetd) Fh-000806 otiol FR-9d5528 HAES moyerE Sidkiquésioty | €
en C, -GCs)thi gugdi |

_ { Sbstarich FRBO0SYE & 18 forrhale - CS) sil yl oxy; al kyle en C,
- Cs-di ghdnyl si |l yl oxy; al canoyl oxy en C, -C6 qui pout avoir un groupe
carboxy; cyclo(al coxy 45 __ en C3-Cs)al canoyloxy en G -Cs qu
pout avoir deux groupes aFﬁ& C, -Cs sur la partie cycloal kyl e;
canphor sul f onyl oxy;. ar oyl oxy out avoir un ou deux groupes nitro, dans
| equel la partie aroyl ecesh LsT. ans | e _groupe constitu6 des groupes
benzoyhe, tol uoyle, xyloyﬁe ot naphtgyl e; ‘affgnesul fonyl oxy qui pout avoir
un atone d' hal ogbne, dans | equelJ-a
constitu6 des groupes benzbne, tol gene; et
napht al bne; ou phenyl (al canoyl on C14{Cs) qbli podt avoir un groupe al coxy
on C-Cs et trihalo(alkyle enf C, {4Cs), ,6t R2 ¢st url groupe hydroxy ou
al canoytoxy en C1 -Cs. 6. Conpos olpﬁ |l a revenditatCop-Ci=crid est le
17-al lyl - 1, 14- di hydr oxy- 12- [ 2- (3- hydijoxy- 3- mdt hoftycycl o- hexyl)-1
- et hyl vi nyl ] - 23, 25- di met hoxy- 1] 3, 19021 -27-tetrgnmethyl -11
, 8- di oxa- 4-azatricycl o[ 22. 3. 5 0 55 ocieCos~18-ene-2, 3,10, 1
6-tetrgpne. 7. Conpose solon la rever@H cation 5, dans3l equel RI est un
groupe al canoyl oxy en G - Cg=#t st un grouge hydroxy ou al canoyl oxy en
a ;<3. 83 EP 0 184 162 B1° b ck TEENL) Trrr Thijil Filii
I IN* C L M S * 8. Conpgse sklon |la fevendication 7, qul est le
12-[ 2- (4- acdt oxy- 3- met hoxycycl ohe ) - hylvinyl]-17- allyl-1,1
4- di hyds oxy- 23, 25- di net hoxy- 13, 19,121- 271t dt ramdt hyl -1 1
,28-dioxa-4-azatricyCIo[22.3.1.045}4‘ch&6Q§-18-bne-2,3,10,1 6-tetraone. 5
9. Conpose selon la revendication 7, qui est le 1 4-actoxy-1

2- (4- acdt oxy- 3- met hoxycycl ohexyl )-1- methylvinyl]-17-allyl-1
-hydr oxy- 23, 28Vadilaswbstaney FR-800525 dula fophulg et r anst hyl - 11
, 28-di @xa- 4-azatricyclo- [22.3.1.04 9]octacos-1 8-ene-2,3,10,1 6-tetraone.
10. Conpose selon |la revendication 2, qui est le
1, 14-di hydroxy-12-[2-(4-H y-38y ndt hoxycycl ohexyl)-1- 10
m~t hyl vi nyl ] - 23, 25- di net hoxyt 13, 1P, 17, 21, 27- pen tanet hyl -11
, 28-di oxa- 4-azatricycl @233 oct acos- 1 8-ne-2,3,10,1 6-tdtraone.
11. Coffpos4 salon |a revendi cation 1]} dans 'gquel RI est un groupe hydroxy,
(al'kyl e en Ci -Q06) - ,

R2 est un groupe hydroxy ou un groupe hydroxy nornmal enent pr ‘Um R3
on

ss/‘ao

50

&5 (b) cultiver le Streptomyces hygroscopicus dans un milieu nutritif aqueux contenant des sources de
carbone et d'azote assimilables,
et récupérer la substance FR-900523 de la formule suivante par des moyens classiques,

85



t hi ont hoxy, al canoyl oxy en C -C06 ou arbnesul fonyl oxy qui peut avoir un
atone d' hal ogene, dans 15 Ieggel Iaggartie arene est choisie dans le
1841

groupe.constitue des groupes ben Bdne, xyl ene ﬁmnﬁﬁmnnﬂuﬂlum est
un atone d' hydrogene ou un groupe hydroxy, n est |e nohk i) Wlle
synbol e d' une ligne at d' une ligne en tirets est inne I{ai%ord ddubfe.”12.

Conposd selon la revendicatigg 1, qui est le 16-allyl-1, 13-di hydroxy-1
1- 12- ( 4- hydr oxy- 3- nbt hoxycycT 0-
hexyl)-1- et hyl vi nyl ] - 22, 24-di ngt hoxy-1 2,1

8, 20- 36-t et ranet hyl - 10, 27- @iz0¥a* a icyclg??l.B.l . 048] - heptacos-1
7-bne-2,3,9,1 5-tetraone. 133 Procdd6 p@ur | “py eparation du conpos6 de | a

formule: 25 _ cd Off 2 0 ] 0 t C
34 40 C-i 3 “3 1 C, HOO

3 (CRs2) n p 35 ~40C 45 [ C, C-~c clc~ -
3 dlafs |aquelle R eat un grougdgé hy¥iroxy @u uncgs oupg hydroxy normal anent
prot ~g4, so R2 est un oneld' hydrogbne, u Qupa hydr oxy ou un
groupe hydroxy nornmal anent prot 6git5, F eat un dyoupe ndt hyl a, 6thyle,
propyla ou allyle, n est le nonfore eytler 1 ou [ et le synbole d' une

ligne at d'une ligne en tirets egf\kamb l'iaison s .0u une |iaison
doubl & & condition que, lorsque™Rl gt BZ sont acun UM gr oupe hydroxy, n

est e nonbre entler 2 at 55 cu_ < le synmhole d une ligne et d' une
ligne en tirets est une |iaison i e? R3 soit A3 Q=S un groupe met hyl e,
el s ui
t

I
prepyle ou allyle, ou un de ses s , consi/ste Az 84 tr u 184 162
BL1l 1Ll I'1111]]1 - (a) cultiver le p S tsukubaensis dans un mlieu
nutritif aqueux contenant des sour ces de carbone et d'azote assiml ables,

et Tocup~rer la (les) substance(s) Fﬁﬁ@ﬁpS@@“ngu FR- 900525 par des noyens

cl assi ques pour obtenir |a substance FR-900506 de la formule: C .- 0 JO
3 1 . 20 )-0 &
< -' 25- 3 {c) introduire un groupe classique protecteur d'un groupe hydroxy dans un composé de la formule :

O

30

35
(Tz
-\sc\'/' 40
45 )54 s
oc..3 eCi,
dans laquelle
50 R?, R3, n et le symbole d'une ligne et d'une ligne en tirets sont chacun tels que définis ci-dessus,

pour obtenir un composé de la formuls :

55



25 ' I .<,C. et/ou Ia
subst ance FR-900525 de la fornule: 30 40XO C5

CH3C~~~~~z 50 58 OCH30C 40()clie EBropWész)Bdocpcsdn =
gexcneat dssucsd carbone et d' azote assim | abl OeHs atr! HMiMﬂWOSB

e a orul uiane arde oynscl ssqus 50~~~~~~~~~~~

I NFB 11111 111111 ~* C L N S * 5 -t o---11
C-3i3C.. 70~~~~~~~ Cr,-) A g 15

CH O: T 00-is

0i .3 CgzI C . > C¥.,075> 25 . (O introduire un groupe

cl assi que protecteur d'un gr"oupe hydr Xy cfri‘s un cogposG de la formule: 30

1 3X3 Cs
2c.C)5>00 CH, .40 0$ CHit(Z 45
cC CGC *3

10

(i)

15
N

20

N
dans laquelle

R2, R, n et le symbols d'uns ligne et d'une ligne en tirets sont chacun tels que définis ci-dessus, et
R] est un groupe hydroxy normalement protégé,

25 ou un de ses sels selon une maniére connue en soi;
(d) introduire un groupe classique protecteur d'un groupe hydroxy dans un composé de la formule :

O Rl \/w
30 l
C&.0

Eq /\/\" ciy.
= 3‘\‘/‘\(\/0
» i ° oH

(Ic)
N
45
dans laquelle
R, R3, n et le symbole d'une ligne st d'une ligne en tirets sont chacun tels que définis ci-dessus,
50 ou un de ses sels, pour obtenir un composé de formule :
55
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SO . R2, R3, net le synbole d' une Ilgne et d une ligne en Ilrnrs
sont chacun tels que d6finis ci-dessus, sf un conpose
PF||||| ”ﬁ

Boggul e: 65 EP 0184162 B1 111EPP/18At ||||| W“I “uu]m"m ||l|

C. cc..3 20 dans laquelle R2, R3. n et |le synbole d uné Ilgne et d' une
ligne en tirets sont chacunltel que ddfl nis ci-dessus, et R est un groupe
hydr oxy nor mal enent pr ot 6g6, QU un de ses sels selon une maniere
connue en soi; (d) introduire oupe cl assi que protecteur d' un groupe

hydroyy dans un conpose d¢éiPa f : Q;% ~~~~~~~~~~~~~ 0C3
0 35 " ou un de ses sels,
pour obtenir un conposH de f or mutes 184 162 B1
1 Hul I 11111 1ii Iiii(;:)_g: * 2. 1~~~~15
C'" O ,3 10~~~~~~ ~— * 1331 d-1=2 - 1il ( C
G 3t Orc-0 X f < LA
] o ” (z27
04'\/ o] CHL
r cH 3
g s o)
15 ~ cit.
; I |
N CCi, CCH,
. 20
e
dans laquelle

R, R, n et le symbole d'une ligne et d'une ligne en tirets sont chacun tels que définis ci-dessus, et
R3 est un groupe hydroxy normalement protégé,

25 ou un de ses sels selon une maniére connue en soi;
(e) faire réagir un composé de formule :

30

35

(I=2)
s 40

45
50 dans laquelle

R, R® et n sont chacun tels que définis ci-dessus,

et R2 est un groupe partant,

ou un de ses sels avec une base, pour obtenir un composé de la formule :
85



15 15, ‘ C - 20 dans

laquelle Rl, R3, n et |le synbole d' une Iiegne et d une ligne en tirets sont
chacun.tel s que dMinis ci-dessusEPR 181881 yn groupe hydioxy norralenent

prot 6g4, 25 ou un de ses sels sal on une mani bre conn i- (e
faire reagir un conpose de fornmule: 00 30 mmﬂ?yﬂ“wlmhum
CC. . 330~iw 60 dans-1 aguel l e 45 sO ' dl ans | aquel ke T o I

sont chacun tols que d6fini & & sus, et R9 est un groupe partant,. ou un -

de ses sels avec une base, poud obttenir un conposd de la forrmule: 55 88

EP 0 184 162 B1 11111 11l ICI:-:I3D I ) c2 , CHO
C, 0~~~~ 10 . { 3 o 03/00

t5 C; OCI | C{ .. cy e R, R3 et n sont
chacun tels que dMinis ci -dezsu§, ou u el s sel on une maniere
connue en soi; 25 (1) gd@n un ,eonpos6 de |l a formule: 30
CH; 30 @H N4 2

|
| 0

(o] ’ ~
Clﬁ'\r - “'-'3
. _ACE
15 CEs o
W C:-.:..

| !

dans laquelle .

R', R® et n sont chacun tels que définis ci-dessus,

ou un de ses sels selon une maniére connue en soi;
25 (f) oxyder un composé de la formule ;

30
35
(ic)
e W
“ GCH 3 CCH 3
dans laquelle
R', R8 et n sont chacun tels que définis ci-dessus,
50 ou un de ses sels, pour obtenir un composé de la formule :

55



35 5 893 4Q B

45 Cct: 3 CCS dans laquelle RI1,
El 3 et .n sont chacun tels que d~ &P R l“dsz(ﬂssus ou un de ses
sels, pour obtenir un conpos6 de |la fornmule: 85 89

it 11111 1'11111 1 1111 1 11111 IIII11 1 Illlmumfmﬂmlmll

V. -~ R~~~ ~Aeafed] L N 80 *s/ -
oc:.3 cc:-x 20 dans laquelle et n sont chacun tels que dMinis

-dessus, ou un de ses sgl ne mani bre connue en soi; et (gQ)

r6dui ree un conpose de la To¥nule: LH3 g ~~~~~~~~ 0
1:'"C- .... 3590 040 o 0
. 3 3~~i R, R, n et | e synbol e
d' une ligne of d une ligne ongcth
i -dessus, 50 ou un do Ezog
formul®o: 65 90 EP 0 184 162
g
C=,
15 -

N\,
.20
' dans laquelle R', R® et n sont chacun tels que définis ci-dessus,
ou un de ses sels selon une maniére connue en soi; et
{(g) réduire un composé de la formule :
25
O
30
35
\. %
45
dans laquelle
R', R2 n et le symbole d'une ligne et d'une ligne en tirets sont chacun tels que définis ci-dessus,
50 ou un de ses sels, pour obtenir un composé de la formule :

55
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15 , , CH 3 0 10

CzG._ CCH 3 20 dans laquelle RI, n | e synbolesg/ggg/LLgne«ef’ﬁfﬂhe
li.gne en tirets sont chacun tels ('fﬁed wﬂ ﬁl%’ dessu un d

sel on une mani bre connue en soi. 25 14. Conposition ph “‘L%@“
contenant des conposes tricycliques selon la revendlca

ingredients actifs, en a i on avec.un support ou u aexélpfent

phar maceut i quement accept abl sensi bl enent non toxi ques. 30
15. Wilisation de conpgs | iques selon |la revendication 1 et |a
revendigation 20 pour |a’3abricatign d'dHy medi cament pour le traitenment ou
|l a prevention de | a resistanceclor I angations, lors de naladies
greffe sur h8te par transplantatPon osseuse, et |ors des

mal adi es aut oi munes. 16. Ud:isatio i i
revendi cation 1 pour |a fabr%aadlon
conposBs tricycliques selon

agent immuno- suppresseur ntlnécroblen
du m croorgani sne Streptonyc ubaens
bi ol ogi quenent pure du nicrooggig%sﬁe Str

un reedi canent. 35 17. Utilisation des
ndi cationgl pogs_¢@_ &abricatlon d' un

8. culfurée brologlquenent pure
2993. ~40 19. Cul ture
ptonyces hygroscoglcus subsp.

yakushi maensis N 7238. 45 &8, EP 184 162B1 12z I
Prrrri®rarry 11222 i 13T 2q Proc6 e qour | a prdparation de |la
subst ance FR-900520 de la for ~C. C .- ~~~~ ~~~ C 10 »
- - C G~~~ C CL A [ c. lc CO o
(O 15 CCH, CCHg C r-C / --

_ 20

' dans laquelle

R, R?, n et le symbole d'une ligne et d'une ligne en tirets sont chacun tels que définis ci-dessus,
ou un de ses sels selon une maniére connue en soi.
25 ‘
14. Composition pharmaceutique contenant des composés tricycliques selon la revendication 1, comme
ingrédients actifs, en association avec un support ou un excipient pharmaceutiquement acceptables,
N sensiblement non toxiques.
N\

30 15. Utilisation de composés tricycliques selon la revendication 1 et la revendication 20 pour la fabrication
d'un médicament pour le traitement ou la prévention de la résistance lors du transplantations, lors de
maladies greffe sur hbte par ransplantation de la moélle osseuse, et lors des maladies autoimmunes.

16. Utilisation des composés tricycliques selon la revendication 1 pour la fabrication d'un médicament.
35
17. Utilisation des composés tricycliques selon la revendication 1 pour la fabrication d'un agent immuno-
suppresseur ou antimicrobien.
R 18. Culture biologiquement pure du microorganisme Streptomyces tsukubaensis N° 9993.
(N
19. Culture biologiquement pure du microorganisme Streptomyces hygroscopicus subsp. yakushimaensis
Ne° 7238.

45

50

55
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C-~i \.~ 20, €25 qui

comprend la culture du Streptony enS|s ou du S
hygr oscopi cus subsp. yakushi maengﬁso f\?%%g?qdans un milie mm ,L’ﬂ Hm

contenant des sources de carbone et d'azote assiml ables,

subst ancsy. fPrc8d¥}edda prdfhratisd-de IFSIERASE FRId0SLE kb RYSGmaEL On | a revendi Cat' on 1
pour |'utilisation comre nedi canent. 22. Conmpose tricyclique selon |a
revendi cation 1 pour |'utilisation come agent inmmunosupresseur. 23.
Conpose tricyclique selon [# % dication 1 pour |'utilisation come agent
i mmunesupr esseur, selon 35 | a frevendi cation 22, dans |equel |e conpos6
tricyclique est |a substance, 206 de la fornmule suivante: :-40 45 50

55 92 EP O 184 162 Bl 114111111 1:1111?11111 liii! 11 1111 * C L N S
*or cx ot |0 t5
WG 3 0~~~~ 20 S O NN

cC ® s W r 20 | [ l~~mmmmm C 25 24.
Proc~d6 selon |a revendicatioh 13jou J& revendi cation 20, dans |oquel |a

cul ture est effectude dans des>gondiAi ons a6roﬁ(€§' clcw, 25.
Utilisation du m croorgani sne spreptonyces ts kubaensi s “NO 9993 pour |a
prepagation de: 30 Iacghb Snce FR-9 > de la fornule: 400 940
( ] | '~-': C.7-CC. - 45
- g C= l‘ \. C

—/ ,

g l
p C\. - = CC.". -

25 qui comprend Ia culture du Streptomyces tsukubaensis ou du Streptomyces hygroscopicus subsp.
yakushimaensis N°® 7238 dans un milieu nutritif aqueux contenant des sources de carbone et d'azote
assimilables,

O pour obtsnir la substance FR—900520
30 21. Composé tricyclique selon la revendication 1 pour I'utilisation comme médicament.
22. Composé tricyclique selon la revendication 1 pour I'utilisation comme agent immunosupressseur.
23. Composé tricyclique selon la revendication 1 pour ['utilisation comme agent immunosupresseur, selon

35 la revendication 22, dans lequel le composé tricyclique est la substance FR-900508 de la formule

suivante :
A

45

50

55

92



C.. , > -5

0 cc,: o C.. 55 |a substance FR-9Q05 f or mul e-—93 EP-0—184-162 Bl
S " ?2554 o 2o | (LA I

| etlou |la substance FR-900520 de la formle: - L

3T |~~~ 35 EONG -0 45 26. Utlllsatlon du nlcroorganlsns
strept omyces hygroscopi cus ubsp yakushlnaen5|s No 7238pour la 50
preparation de |la subqga 23 de la fornmul e suivante: 55 94 *

C L M S * 1025 3
50 55 95

10

15

‘\J
20
% z k!
25
24. Procédé selon la revendication 13 ou la revendication 20, dans lequel la culture est effectuée dans des
conditions aérobies.
¢
Q 25. Utilisation du microorganisme streptomyces tsukubaensis N° 9993 pour la préparation de:
30 la substance FR-900506 de la formule :
:':'O\/w
% Cx.0
“ CE.

N : - C":z—C-—::C-:-;
4 5 =
1 ss
45 O/\FJ,_: \C—__
e -
R No
i / Ten,
50 ~— =
| |
CCx, coCH

la subsiance FR-900525 de ia formule :



[ ——
EP 0 184 162 B1

| | | N

5 ﬂ "3
CHj o
10 ' , o l"- '/
. i/ ¢ '/\Cr':2~CE'I=CZ-I2

04,\,9 e “

15 ' l,/C- CHJ
CH, \/\O.
" l /T CH,
: -

20 ] o

25

30

35

45
26. Utilisation du microorganisme 'stre'ptomyoes hygroscopicus subsp. yakushimaensis N° 7238pour la

50 préparation de la substance FR-900523 de la formule suivante :

55
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