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HETEROATOMS~OONTAINING TRICYCLIC MNJNDS
The invention relates to the field of macrolides. It concerns the

compodnds of formulae I to III

R1a

Ry -; | OCH3 OCH3 CHj
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-2- , Wherein the synbol [err] represents a single bond or, when

Rlerr] is absent, a doubl e bond; R[err] represents an
optionally" protected hydroxy group and R{err] represents hydr ogen; or

Rl'err] and Rlerr] together represent oxo, R err] represents an optionally
prot ect ed hydroxy group or together with R4 fforms the -OC(=0) O group,
and Rl err] represents. hydrogen or is absent; '

-2- 900~9725

wherein

the symbol ——— represents a single bond or, when Ry, is absent,
- a double bond; |

Ry represents an optlonally protected hydroxy group and R1a represents

hydrogen;
or Ry and R;, together represent oxo;

:RZ represents an optionally protected hydroxy group or together with Ry
forms the -0C(=0)0O~ group, and Rz, represents hydrogen or is absent;
whereby when the symbol ———
Ry together with Ry, also represents oOxo;

Ra represents methyl, ethyl, n-propyl or allyl;

Ry represents optionally protected hydroxy or together with Rz forms the
~0C (=0) 0~ group, and Ry, represents hydrogen;
or Ry together with R4, represents oxo;

Rs represents alkoxycarbonyloxy, halogen, optionally protected hydroxy,
lower alkoxy, acyloxy or a group =OC(=X)N(Rjo)Ri11:
or Rs together with Rg, forms a group =OC(=X)N(R’10)~ attached with the
nitrogen atom to the carbon atom carrying Re¢a, whereby X represents
oxygen-ot sulfur, Ri¢ and R;i independently represent hydrogen or lower

is a single bond,

 alkyl or together with the nitrogen atom form a five- or six-membered
rihg optionally containing a second heteroatom such as nitrogen or
. oxygen, and R'jo is hydrogen or lower alkyl;
or Rs together with Rg, represents oxy, whereby Re represents hydroxy;:
R¢ represents hydroxy, and R, represents hydrogen or together with Rs
forms a group -OC(=X)N(R'10)- as defined above;
or Rg and Res together represent oxo;
R’s represents optionelly protected hydroxy, lower alkoxy or acyloxy and
R’¢ represents hydroxy; | '
or R’s and R’¢ together form the -0C(=0)0- group;
R"s represents hydroxy or lower alkoxy and R%g represents hydroxy:
or R"s and R"¢ together form the -OC(-O)O- group.
Ry represents methoxy or hydroxzy;
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ereby when t he synbol [err] ‘is a single bond, Rl err] together
Wt he R[err] al so represents oxo; Rerr] represents nethyl, ethyl, n-propyl
or allyl; R err] represents optionally protected hydroxy or together with

Rl err] forms the -OC(=0 O group, and R err] represents hydrogen; or
R4 ‘together with R err] represents oxo; R err] represents )

al koxycar bonyl oxy, hal ogen, optionally protected hydroxy, | ower al koxy,
acyloxy or a group -OC(=X)N(R[err])R[e#34;  or R err] together 9optdn2s
Rlerr] fornms a group -OC(-=)N(R [err])- attached with the nitrogen atom
to the carbon atomcarrying R err], whereby X represents oxygen or '

sul fur, Iﬁgerep]reaen:tSRParqp]tlomidgepmm:tgd rlwprezaemrom,dlaoglmyor | ower

al kyl or to 09

Fing opti ondlroiearbdifofl or-BR-RLeMandi Sk anl ip 28 ﬁ%ﬁ?“@ﬁ%ﬂ'

oxygen, andORPer¥qPrie§e¢Eﬂd pexaxyoand Gaertogeker withqks RFEF?ﬂe égfétYher wi th

Rlerr] repr@rsRF gﬁ@éﬁerwﬁeh%x RES¥dsbnt £JxBF €S hydroxy; Rlerr] represents
err

hydr oxy, and represents hydrogen or together with R err] forms a
group - OB( ESPERERAYS A, 95 2735 defined above; or R6 and R[err] together
representmogg-_@e Foint ok ] sA8r g@ﬁgt s optionally protected hydroxy, |ower al koxy

or acyl O)ﬁzréairr]lafter BrieHy nibf SEEL" Rmpoddy ¥t the invention".

Ry and Ry preferably are optionally protected hydroxy. Rj
preferably is ethyl or allyl, especially ethyl. Ry preferably is together
with Rgs OXxo. Rs preferably is hydroxy or together with Re. represents
oxy. R’s and R"s preferably are hydroxy. Rg preferably is hydrqu or oxo.
Rg preferably is together with Rg¢a 0x0. Ry preferably is methoxy. The
symbol preferably represents a single bond. n preferably is 2. X
preferably is oxygen. Rio and Rj; preferably are hydrogen or methyl or
together with the nitrogen atom l-imidazolyl, they especlally are methyl.

R’ 10 preferably is hydrogen or methyl. -

Acyl and acyloxy preferably are alkylcarbonyl or, respectively,
alkylcarbonyloxy of altogether 2 to 5 carbon atoms, preferably acetyl (oxy),
or formyl (oxy) or benzoyl{oxy). Halogen preferably is chlorine or bromine,
it especially is chlorine. Lower alkyl and lower alkoxy preferably are of
1 to 4 carbon atoms, they especially are methyl and, respectively, methoxy.

. Protected hydroxy preferably is hydroxy protected by a conventional
hydroxy-protecting group, it preferably is hydroxy protected by
tert-butoxycarbonyl or trialkyléilyl, especially tert-butyldimethylsilyl.
Alkoxycarbonyloxy preferably is of altogether 2 to 5 carbon'atoms, it
especially is methoxycarbonyloxy.

" A compound of the invention in free form may be converted into a
- salt form where such forms exist, e.g. an acid add;tlon salt form, in
conventional manner and v1ce-versa
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L.
or R[err] and R [err] together formthe -OC(=0 O group; R's represents

hydroxy or | ower al koxy and R'[err] represents hydroxy; - or R'[err] and
R'[err] together formthe -OC(=0) O group; Rlerr] represents nethoxy or
hydr oxy; : - 3- Rl err]

represents an optionally protected hydroxy group, acyl oxy,
i m dazol yl carbonyl oxy or al koxycarbonyl pxy and Rl err] representsggycy9gen;
or Rlerr] represents hydroxy and Rerr] together with Rlerr]represents oxy;

" A subgroup of compounds of the invention (compounds Ip;) ié the

compounds of formulae I to III as defined above, with the proviso that

Rz and Ry are other than together the ~OC(=0)0- group:

Rq is other than protected hydroxy; |

Rs is other than alkoxycarbonyloxy, halogen, protected hydroxy, a group
-0C{=X)N(Ri0)R11 as defined above or together with Rga a group
-OC(=X)N(R’10) - as defined above;

R’s is other than protected hydroxy; and

Rg is other than protected hydroxy or alkoxycarbonyloxy of altogether more
than 2 carbon atoms. ' '

A further subgroup of compounds of the invention (compounds Ip;) is
the compounds of formulae I to III as defined above, with the proviso that
Rs, Rs and R’s are other than protected hydroxy, and Rg is other than
alkoxycarbonyloxy of altogether more than 2 carbon atoms.

A further group of compounds of the invention is the compounds of
formulae Iq to I1Iq - '
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FR[err] together with R err] represents oxo; and n represents 1 or 2; in
rge formor salt form hereinafter briefly named "the conpounds of the
ienvent i on” Rlerr] and Rlerr] preferably are optionally

pr ot ect ed hydroXy. Rlerr] preferably is ethyl or allyl, especially ethyl.
Rrerr] preferably is together with Rlerr] oxo. Rerr\] preferably is
hydroxy or together with Rlerr] represents oxy. R [err] and R [g@&b725
preferably are hydroxy. Rerr] preferébly i s hydroxy or oxo.

preferably is together with Rlerr] " oxo. R7 preferably is nethoxy The
synbol [err] preferably represents a single bond. n preferably is 2.

X preferably is oxygen. Rerr] and Rerr] preferably are hydrogen or

met hyl or together with the nitrogen atom 1-inidazolyl, they especially are
methyl. R [err] preferably is hydrogen or nethyl. Acyl and

acyl oxy preferk | kyl car bonyl or, respectively, alkylcarbonyl oxy of
altogether 2 to at ons, preferably acetyl (oxy), or fornyl (oxy) or
benzoyl(oxy)‘.H : Wy is chlorine or brom ne,

and

wherein
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it especially is chlorine. Lower alkyl and |lower al koxy preferably are of 1
to 4 carbon atons, they especially -are nethyl and, respectively, nethoxy.
Protected hydroxy preferably is hydroxy protected by a conventional
hydroxy-protecting group, it preferably is hydroxy protected by
t ert - but oxycar bonyl or trialkylsilyl, especially tert- but yl di net hyl silyl .
Al koxycar bonyl oxy preferably is of altogether 2 to 5 carbon atoms, it
especially i s nethoxycarbonyl oxy. . -6= A conpound of the-iev@ﬂnhgn in
free formmay be converted into a salt formwhere such fornms exist, e.g. an
acid addition salt form in conventional manner and vice-versa. -

R1q represents hydroxy optionally protected by tert-butyldimethylsilyl or

methylsulfonyl and Rj.q represents hydrogen;
or Riq and Riaq together represent oxo;

R2q represents hydroxy optionally protected by tert-butyldlmethylSLIyl or
together with Rqq forms the ~OC(=0)0~ group;

| Rsq represents ethyl or allyl; _

Raq represents hydroxy optionally protected by tert-butyldimethylsilyl or
together with Rzq forms the -0C (=0) 0~ group, and
Riaq repreéents hydrogen; |

' or Rqq together with R4a§ represents 0xo;

Rsq represents methoxycarbonyloxy; chlorine; hydroxy optionally protected by
tert-butyldimethylsilyl, tertfbutokycarbonyl or methylsulfonyl; methoxy:
formyloxy, acetoxy or benzoyloxy; or a group -OC(=O)N(R1oq)R1iq wherein
Rioq and Ri14 independently represent hydrogen or methyl or together with
the nitrogen atom form'4-morpholinyl; _ -
- or Rsq together with Reaq forms a group -OC(=X)N(R’j04)~ wherein X is as
defined above and R’j10q is hydrogen or methyl;
or Rsq togéther with Rgaq represents oxy, whereby Rgq represents hydroxy;

R¢q represents hydroxy, and Re¢aq represents hydrogen or together with qu
forms a group -OC(=X)N(R’104)~ as defined above,
or R¢q and Rgaq together represent oxo;

R’sq represents hydroxy optionally protected by benzoyl or acetyl and

R’ ¢q represents hydroxy; |
‘or Rsq and R'gq together form the ~OC(=0)0- group;

R%sq represents hydroxy or methoxy and R"¢q represents hydroxy:

or R"sg and R%gq together form the -OC(=0)0- group; and '

Raq represents hydroxy optionally protected'by tert-butyldimethylsilyl or
methylsulfonyl; acetoxy or benzoyloxy, or 1-1midazolylcarbonyloxy. and
Rgaq represents hydrogenr
or Rgq represents hydroxy and Reaq together with Rsq represents oxy;
or Rgq together with Reaq Iepresent oxo;

in free form or salt form.

The preferred stereochemical configuration of the compounds of
formulae Iq to IIIq is as indicated below for formulae Is to Vs.
[ —
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F A subgroup of conpounds of the invention (conmpounds Ip[err])
¥is-the compounds of forrmulae | to Il as defined above, with the proviso

“that. Rlerr] and R{err] are other than. t oget her the -OC(=0)0- group; Rl err]
i's other- than protected hydroxy; R[err] i s other than al koxycarbonyl oxy,
hal ogen, protected hydroxy, a group -OC(=X)N(R[err])R[err] as defined
above or together with Rlerr] a group -OC(=X)N(R [err])- as t_wﬁ]d
above; R [err] is other than protecté'a hydroxy; and Rl err] is othef an
protected hydroxy or al koxycarbonyl oxy of altogether nore than 2 carbon
at ons. - A further subgroup,of _co o unds
Iplerr]) is t h&he okRYSRRIRA 159 (ﬁrﬁuf dgs £ #(;9%?.?? %h% ?28 agééfé% o t he
provi Socoﬂr?éﬁnﬂ 8l formtl &4 11 vanrkz, Rntijeihrizommﬁ-ee%t her t han protected hydroxy,

r

and R 1 o0 el B P skl ogether more than 2 car or

R
R1a
R.7

Ha

OCHs OCH3 CHa.
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BTt her group of conpo
IO g [err] mpounds of the invention is the conpounds of fornmnul ae

-g- - 900-9725

sherein the substituents are as defined above, reacting a compound of
formula IV

v

OCHs ©CHs

wherein the substituents are as deflned above, with an appropriate base or
organic or anorganic salt, optlonally in the presence of a phase transfer
catalyst, or

b) for the production of compounds of formula Ia or IIa, reacting a
compound of formula V

—_
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[er Rlerr] represents hydroxy optionally protected by

ter HutyldlnethyIS|IyI or met hyl sul fonyl and R err] represents
hydrogen; or Rlerr] and R err] together represent oxo; R2q represents
hydroxy optionally protected by tert-butyldinethylsilyl or t oget her

with Rlerr] forms the -OC(=0 O group; R3q represents ethyl or allyl;
-9- . 900-9725

wherein Ry represents alkyl and the other substituents are as defined _
above, with an appropriate base or organic or anorganic salt, optionally in
the presence of a phase transfer catalyst, or

c) for the production of compounds of formulae I to III wherein R, and Ry,
and/or R’s and R’g respectively R"s and R"g together form the -OC(=0)O-
group, reacting a compound of formula I, II or III wherein Rz and R4,
and/or R’s and R’g¢ respectively R®s and R"¢ represent hydroxy, with
phosgene, diphosgene or triphosgene in the presence of 'an acid binder, or

d) for the production of compound§ of férmulae I to III wherein at least
one of the substituents Ry, Rz, R4, Re¢ or Rg represents hydroxy,
appropriately reducing a compound of formula I, II or III wherein at least
one of the substituents R;, Rz, Ry, R¢ or Rg together with Rja., Rza, Rsa
or, respectively, Rga represents oxo, or .

e) for the production of compounds of formulae I to III wherein Rs, R’s and
R"s5 represent lower alkoxy, appropriately alkylating a compound of
formula I, II or III wherein Rs, R’s and R"s represent hydroxy, or

£). for the production of compounds of formula I or II wherein at least one
of the substituents Rs, R’s or Re represents acyloxy,'alkoxycarbonyloxy or
-OC(=X)N{R1o0)R11, appropriately acylating a compound of formula I or II
wherein at least one of the substituents Rs, R’s or Rg represents hydroxy,
where indicated followed by the addition of NHs3 or of an appropriate amine,
or

g) for the production of compounds of formula I wherein Rg together with
Rga represents oxo, appropriately oxidizing a compound of formula I wherein
Rg represents hydroxy and Rg, represents hydrogen, or

h) for the production of compounds of formula I wherein Rs represents
halogen, appropriately halogenating a compound of formula I wherein Rs
represents hydroxy,
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Frepresents hydroxy optionally protected by tert-butyldi nmethylsilyl or
together wwth Rerr] fornms the -OC(=O O group , and Rl err] represents
hy @t ogen; or Rlerr] together with R err] represents oxo; R err]
represents net hoxycarbonyl oxy; chlorine; hydroxy optionally protected by
tett-butyldinethylsilyl, tert-butoxycarbonyl or nethylaul fonyl; methoxy,;
fornyl oxy, acetoxy or benzoyl oxy; or a group -OC(=ON(R[err])R err] wherein
Rlerr] and Rl err] independently represen?_o_hydrogen or methyl or togg&_hﬁrz

W th .the nitrogen atom form 4-nor pholi nyl; or Rl err].together vvitsh
Rlerr] forms a group -OC(=X)N(R[err])- wherein X is as defined above

and R [er phd/ér Bpeiaaely UeptBidbting the LEsUIltant |lcompa@idichbt WdrhuRle T to 111
represents_oxy., Wwhereb eigr réoregresent S, hydrg{y; R%ﬁerrL ;e resents._.

hydr oxy.  4REFSieRrREOERHH S BHELORy HFOHRLA) ot 165EL 5PSeRtv aRA/a PPELonably s a
group - CCprd9ddtEng ashie] resudsaniefdonpourmizoye; formulas IREErITL wineteRhed riree

t oget her represent oxo. tr], represents hydroxy optionally protected by
benzoyl Oﬁmygﬁo&yygr%ﬁggg) ﬂ???t%)elpf% l'ggﬂresents hydr oxy; ~or RJerr] -and
Rlerr] together formthe -OC(=0 O group; R'[err] represents hydroxy or

et hoxy 2384 Bkl 4iBPERS Pk MAE Eibounds 1n°ErdX (e8ERlo BRI ebER ] T o0Ct her
ormthe -OC(= group; "an _
' The process of the invention can be carried out in conventional
manner. _

’ In process variant a) and b) the reaction preferably is effected
in an inert solvent, such as an ether, e.g. tetrahydrofuran, dioxane or
'diethylether, an aromatic hydrocarbon, e.g. benzene or toluene, an alcohol,
e.g. methanol or ethanol, dimethylsulfoxide or acetonitrile. The bases or
metallic salts are preferably CsF, Cs2CO3. K»CO3, LiOH, NaOH, KOH,

Mg (OR)2, whereby R represents a lower alkyl group, KH, NaH, a tertiary
amine, e.g. triethylamine, or an amidine, e.g. 1,8-diazabicyclo(5.4.0]-
undec-7~-ene (DBU). As phase transfer catalyst quaternated ammonium salts
. or pfeferably crown ethers, e.g. crown [18.6], may be used. The reaction
is preferably carried out at a temperature between about -30° and about
50°C, especially at about room temperature. Depending on the reaction
conditions used (reactants, temperature, reaction time, etc.), specific
\ regio- and/or diastereoisomeric forms of the compounds of formula Ia, IIa
or IIIa or mixtures thereof are obtained. |
In process variant b) the configuration in position 9 is
-determined by the configuration at position 9 in the starting material of
formula V. Reaction mixtures may be worked up in conventional manner, e.g.
~ chromatographically. |
Process variant c) for the production.of the carbonates is carried
out preferably in an inert solvent such as an ether, e.g. tetrahydrofuran,
diethylether or dioxane, a chlorinated hydrocérbon, e.g. 1,2-dichloroethane
or methylene chloride, or acetonintrile, at temperatures between about
~20°C and the boiling temperature of the reaction mixture, preferably at
about room temperature. A tertiary amine can be used as acid binder,
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Fepresents hydroxy optionally protected by tert-butyl di methylsilyl
" met hyl sul fonyl ; acetoxy or benzoyl oxy; or 1-im dazolyl carbonyl oxy;

Rl err] represents hydrogen; or Rlerr] represents hydroxy and

Rlegr] together with Rlerr] represents oxy; or Rlerr] together with
represent oxo; in free formor salt form The preferred
steﬁeochen1cal configuration of the conpounds of fornulae Iq to Illqg is as
i ndi cated below for formulae Is to Vs. _;;3- : 900-972%

e.g. triéthylamine, 4-dimethylaminopyridine or pyridine.

' The reduction,. process variant d), can be effected in'conventiona;
manner. The reducing agent conveniently is a hydride-reagent, e.g. NaBH,,
diisobutyl aluminiumhydride or tetramethylammonium triacetoxy borohydride.
The process may be carried out in an inert solvent such as an ether or
cyclic ether, e.g. tetrahydrofuran, dioxane or diethylether, an aromatic
hydrocarbon, e.g. toluene, or in the case of tetramethylammonium triacetoxy
borohydride as reducing agent, also in acetonitrile and/or acetic acid, at
temperatures preferably between about -70° and about 50°C, especially at
about room temperature. -

' Process variant e) is an alkylation. It preferably is carried out
in a non-protic solvent, e.g. in an ether, a cyclic ether, an aromatic
hydrocarbon, dimethyl formamide or dimethyl sulfoxide, in the presence of a
base such as a non-nucleophilic nitrogen base, e.g. DBU, or an alkali
hydride, e.g. sodium or potassium hydride, or a metallic salt, e.g. a
carbonate or fluoride of potassium, sodium or cesium, optionally in the
presence of a crown ether. The alkylating agent preferably is a _
_haiogenide, tosylate or mesylate, e.g. alkyl iodide, especially methyl
iodide. The reaction is carried out at room temperature or elevated
temperature, preferably at room temperature. |

Acylation according to process variant f) can be carried out in
conventional manner, e.g. in an inert solvent such as acetonitrile or _
dichloromethane, e.g. with an acid chloride or an acid anhydride in the
presence of an acid binder such as 4-dimethylaminopyridine or with an acid
in the presence of an acid binder such as 4-dimethylaminopyridine or with
an acid in the presence of a carbodiimide such'as dicyclohexcharbodiimide.
The acylation may be carried out with diphosgene or thiophosgene followed
by the addition of NH3 or of an appropriate amine to give the corresponding
carbamates wherein Rs represents a group of formula -OC(=X)N(Rjo)Ryi as.
defined above. When the reaction is carried out in the presence of NH3 or
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~|nvent|on al so provides a process for the preparatlon of the conpounds
off f'ornulae | to I, which conprises a) for the production of conpounds of
' mul ae [err] : '

-12- D 900-9725

a primary amine, the end products wherein R¢ and Rg¢a together represent oxo
may undergo a cyclisation and form compounds of formula

R
Rla

Ib

CH;0 R8 ]

wherein the substxtuents are as defzned above and which also form part of
the invention. _

Process variant g) is an oxidation. It may be carried out in
conventional manner, e.g. in an inert solvent such as an aromatic

_ hydrocarbon, e.g toluene, or a halogenated hydroéarbon, e.qg.

’ dichloromethane or dichloroethane, at temperatures between about 0°C and
room temperature, preferably at about room temper&ture. The reaction is
effected e.g. with N%methylfmorpholihe-N-oxidé'in the presence of a
catalytic amount of teérapropylammonium perruthenate, or with '
1,1,1-tris(acetoxy)-1,1~dihydrobenziodoxol~3 (1H) one (Dess-Martin method) .
Thé oxidized end compounds of formula I wherein Rg together with Rg,

represents oxo and Rs represents hydroxy, may exist in equilibrium with
corresponding dompounds of formula I wherein Rg represents hydroxy andlns
together with Rga represents oxy} i.e. with compounds of formula Ic

e L S
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;’!reln the substituents are as defined above, reacting a conpound of
formula IV [err] :

-13- | 900~9725

Ic

OCH3 OCH3

wherein the substituents are as defined above and which also form part of
the invention. Process variant g) gives mixtures of these compounds which
may be separated in conventional mannér, e.g. chromatographically.
Depending on the starting material and the reaction conditions employed,
especially on the oxydizing reagent, the oxydation may take place in the
positions 10, 14, 22, 24 and/or 33. Different reaction ability and/or
selective protection of hydroxy groups may yield final products which are
’ oxydized only in selected positions. '

Process variant h) may be carried out in for halogenation
conventional manner, e.g. by reacting with a halogenating agent such as
thionyl chloride in an appropriate solvent, e.g. in pyridine or tetrahydro-

. furan, at temperatures e.g. between about 0°C and room temperature,
preferably at about room temperature. '

The process variants of the invention may be carrled out

- simultaneously, especially process variant e) may be effected in a "one pot
reaction® with process variants a) or b). Mixtures of end products may be
separated in conventional manner, e.g. chromatographically.

Compounds of formula Ia may be in equilibrium with compounds of
formula IIa. In many cases these tautomeric forms may be isolated.
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erein he substituents are as defined above, with an appropriate base or
~gani ¢ or anorganic salt, optionally in the presence of a phase transfer
at al yst, or b) for the production of conpounds of formula |l a
rila, reacting a conpound of formula V [err]

-14- 900-9725

_ | Process variants a) and b) signify generally
} a) when reacting a compound of formula IV to obtain compounds of
i formulae Ia and IIa: rearrangement and cyclisation;
b) when reacting a compound of formula IV to obtain compounds of
formula IIIa: cyclisation;
¢) when reacting a compound of formula v to obtain compounds of formulae Ia
and IIa: cyclisation.
When compounds obtained acéording to process variants a) to h)
have one or more protected hydroxy group{s), the protecting group(s) may be
" removed in conventional manner to give the corresponding unprotectéd
compounds. The removal of e.g. tert-butyldimethylsilyl or | |
tert-butoxycarbonyl may be effected by treatment with hydrofluoric acid in
'a solvent such as acetonitrile. Depending on the reaction conditions
chosen (e.g. duration or temperature) the removal can be steered in such a
manner that either all or only some prdtecting groups are eliminated.

When compounds obtained according to process variants a) to h)
have one or more free hydroxy group(s), the hydroxy group(s) may be |
.protected in conventional manner to give the corresponding protected
compounds. Depending on the reaction conditions chosen the reaction can be
steered in such a manner that either all or only some hydroxy groups are
protected. Suitable protecting groups are conventional hydroxy protecting

’ groups such as.tert-butoxycarbonyl or trialkylsilyl, preferably '
tert-butyldimethylsilyl.

Partial deprotection or protection is particularly indicated where
a definite hydroxy group is to be reacted in a subsequent reaction step.

The compounds of formulae I to V have a number of chiral centers
and may exist in a variety of stereoisomers. The process variants of the
invention result normally in:a'mixture of such iscmers. Depending on the
conditions and the type of reaction the process can be steered in such
manner that a specific isomer preferably is produced. The invention
provides all optical and geometric isomers as well as racemic mixtures.

_
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wherein R err] represents al kyl and the other substituents are as

.1 ned above, with an appropriate base or organic or anorganic salt,
optionally in the presence of a phase transfer catalyst, or c) for the
pfoduction of conpounds of fornulae | to IIl wherein Rerr] and Rerr],
apd/or R[err] and R [err] respectively R'[err] and R'[err] together fénrm
the -OC(=0 O group, reacting a conpaymd of formula I, Il or Il Ifrére
err] and Rerr], and/or R[err] and R [err] respectively R'[err] and
Ri[err] represent hydroxy, with phosgene, di phosgene or triphosgene in the
p’resencgh :.s@ﬂ A€ hndy i des01vaH or Q)epimedrie{ ppow@tlpé?ﬂ- GFCE’S’rﬁB’G nds of
formul a T erei n at Ie st 19 qt gmoggmlhgymsoﬂ[aranb 1sR[ err],
R[err] HRE%&GF]‘:*&% PREESTRd ) THRT % _

shown in formulae Is'to Vs

R
R1a

Is

Is
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ppropriately reducing a conmpound of formula I, Il or Ill wherein at |east
ne of the substituents Rerr], Rerr], Rerr], Rerr] or Rerr] together

ith Rlerr], Rerr], Rerr] or, respectively, R err] represents oxo, or

p) for the productlon of corrpounds of formulae | to IIl wherein Rerr];

R [err] and R'[err] represent |ower al koxy, appropriately alkylating a
bompound of formula I, Il or |11 whe-a6m Rl err], R [err] and R [¥0rP725
epresent hydroxy, or F{) for the production of corrpounds of formula | or
1 wherein at Ieast 0 e . substituents Rerr], R[err] or Rerr]

I epresents a?é/ , al kbgyPar bohyl oxy or - O X)N(R[err])R[err], . :
appropriately ting PP S gl of formula | or Il wherein at |east one
of the substit ent R ef? r] or Rlerr] represents hydroxy, vvhere

i ndi cat ed foII it

or g) for odugtlon 6k Comumynds of fo la I wherein R err]
t oget her wig, i di

fornula I

CHSOIIII

—~—
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¥.] represents hydroxy and R err] represents hydrogen, or h) for the
duction of conpounds of fornmula | wherein Rl errrepresents hal ogen,.
roprlately hal ogenating a conpound of fornula | wherein Rlerr]

resents hydroxy, -10-

[or optionally deprotecting the resultant conpounds of formulae I to I

Q=T

-17- | 900-9725

_ In the above formulae Is to Vs
- when R; is other than oxo together with Ria, then Ry preferably is bound
with the a-configuration to the carbon atom in 33 position;

- R3 preferably is bound with the a-configuratioh to the carbon atom in
21 position; '

- when Ry is other than oxo together with Ry, then R4 preferably is bound
with the a-configuration to the carbon atom in 22 position; |

A compound of the invention may be isolated and purlfled from the
’ reaction mixture in conventlonal manner.

The starting material of formula V, preferably in form of the
diastereoisomers hereinafter designated diastereoisomers C, may be obtalned
by reacting a compound of formula IV analogously to process variant a)
followed by reaction of the resultant product with a diazoalkane. The
first step of this process may be carried out as described above, e.g. with
KOH/crown ether in tetrahydrofuran. The reaction product is worked up in
conventional manner, the residue redissolved in an inert solvent, e.g.
dichloromethane, and triturated with a solution of a diazoalkane,
preferably diazomethane or diazoethane, in an inert solvent, e.g. ether.
The resultant reaction mixture may be worked up in conventional manner.

The starting material of formula V, preferably in form of the

’ diastereoisomers hereinafter designated diastereoisomers A, may be obtained
by reacting a compound of formula IV with a base, followed by reaction of
the resultant'product'with a diazoalkane. This process step may be carried
out in conventional manner. It preferably is effected in a mixture of -
solvents, e.g. in a mixture of tetrahydrofuran and water, using LiOH or
Ca{OH), as base. The reaction product is worked up in conventional manner,
the residue redissolved in an inert solvent, e.g. dichloromethane, and
titurated with a solution of a diazoalkane, preferably diazomethane or
diazoethane, in an inert solvent, e.q. ether. The fesultant reaction
mixture may be worked up in conventional manner. |
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whgfein’a protected hydroxy group(s) is (are) present, and/or optionally
prdtiecting the resultant compounds of fornulae | to Il wherein a free

hydr oxy group(s) is (are) present, and recovering the resultant conpounds
inffree formor salt form The process of the invention can be
caried out in conventional manner. In process variant a) and b)
th¢ reaction preferably is effected in an inert solvent, such as an ether,

t et rahydrof uran, di oxane or diethylether, an aromatic hydroc®0bedn2s
benzene or tol uene, an al cohol, e.g. nethanol or et hanol ,

di gret hyl sul f oxi de or acetonitrile. The bases or netallic salts are

pr g? erably CsF, @B$efiar] &taei} prefiratip@d emol, spacdEicaldpHieseoibed herein,
Vot Ry [ erd, 1; M%hﬁbﬁ?&%iee&r%ﬁga%ﬁgauﬁ V‘@Qe@'a‘ﬁygt&%‘iﬂﬁ’ a1 d¥aard kfns&x} @y

am ne, . tl‘l et or azabi cyc O
unflec- 7- ecﬁé lewayalm ma@@‘rﬂamﬁérfﬂ%’aﬁalm KRRHN: FPBROVAA %vm‘PDEr LﬁFﬁrw}q s

or ]pref grﬁ@hYaﬁr@ﬁﬁﬁEh%&pt@mﬁesCE@ﬂ&lnb1&1&] as webeomyggd .tshR@bdeargsi on is
pretera b?c/) 0859%' gesé)rli%eg in etgen%%gggéjwraeilpefs\ﬁ%g a glli{[t)le Lerbr obtan.nagoUt

t
H

from the Fermentation Research Institute, Tsukuba, Ibaraki 305, Japan under
provisions of the Budapest Treaty under deposit No. FERM BP-927. This
strain has been redeposited on April 27, 1989 with the Agricultural |

: Research Culture Collection International Depository, Pecoria,

' Illinois 61604, USA under the provisions of the Budapest Treaty under

) deposit No. NRRL 18488.
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especially at about roomtenperature. Depending on the reaction

i tions used (reactants, tenperature, reaction time, etc.), specific

o- and/or diastereoi soneric fornms of the conpounds of forrmula la, Ila
llla or mxtures thereof are obtained. I n .process variant . b)
fconfiguration in position 9 is determ ned by the configuration at

tion 9 in the starting material of feg+ula V. Reaction m xturesdtta97ise
ked up in conventional manner, e.g. chromatographically.

bess variant c¢) for the productlon of the carbonates is carried out
erably in an iTherfoldevingnExampdhs aklluateatieeFhe dngentian. o hjRAYoRES Rot

hyl et hf{mlestﬂﬂeoxam t&nﬁé}gwge@as ﬁydéga@aab@éhugzme 1, 2n dinehine oet hane

het hyl ene chl or.i de, acetonintri eratTres bet ween about -20C

t he” bofREChER taéjrp%li‘e&P'G?Je sHLLY WélP%@FF‘ohn ﬁ’ipSE‘t LTREPLRT ATEr BEATPTEE Y, 6PELs
M t enpegiileds eindifatedy btidryisdn th@%lh)@wil@edbmvaﬁtibrbl agerused:

O-tBDMS = tert-butyldlmethyls:.lyloxy
db = double bond
sb . = single bond
- Im. = 1-imidazolylcarbonyl
Bz = benzoyl
DBU = 1,8-diazabicyclo[5.4.0]undec-7-ene
’ Ac = acetyl '
BOC = tert-butoxycarbonyl
HO,,,'

£

13

i

!

%

£ .
3

Ik

OCH, OCH3

 Formula Ik (R3* = allyl) = FK 506;

Formula Ik (R3k = ethyl) = FR 520.
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et hyl am ne, 4-di nmet hyl am nopyri di ne or pyri dine. The
n, process variant d), can be effected in conventional manner. The
agent conveniently is a hydride-reagent, e.g. NaBH4, diisobutyl
mhydri de or-teéetranet hyl anmoni um tri acet oxy borohydride. The process
arried out in an inert solvent such as an ether or cyclic ether,
rahydrofuran, dioxane or diethylether, an aromati ¢ hydrocar bon,
uene, or in the case of tetramegdyl ammoni um triacetoxy bogghygride
ing agent, also in acetonitrile and/or acetic acid, at tenperatures
| y between about -70[err] and about 50[err]C, espeC|aIIy at about

om t enper at ure. Process variant e) is an alkylation. It

%r r 'I(id—%t = O-Ehp8Y - K, oLy @2n§°| vl@‘nt, of Ry chﬁn et her A gp-
aromatic f
n= 2; Ria = R2p = Rqa = H (process a)

la : compound'of formula IIIa

1b: compound of formula IIa (diastereoisomer A)
lc: éompound of formula Ia (diastereoisomer A)
1d: compound of formula Ia (diastereoisomer B)
le: compound of formula Ia (diastereoisomer C)

4 g of crown[l8.6]ether and 12.7 g of cesium carbonate (or 5 g of
cesium fluoride) are added to a solution of 20 g 24,33-bis=-0-tBDMS-FR 520 in
250 ml of dry tetrahydrofuran. The reaction mixture is stirred for 3 hours
at room temperature, then partitioned between ethyl acetate and 1 N
hydrochloric acid, the phases are separated, the organic phase is washed with
brine, dried over sodium sulfate, filtered and evaporated under vacuum.
Chromatography of the residue (n-hexane/ethyl acetate = 3/1 + 1/2) gives the
title substances as colourless foams. '

Example 2: R; = Ry = O-tBOMS; Rs = CpHs; Ry + Rga =0; Ry = OCHy;
—— = gh; n = 2; Rya = Rz, = H; diastereoisomers A
{process b)

2a : compound of formula IIa
2b: compound of formula Ia

1 ml of diazabicycloundecene is added to a solution of 5.2 g of the
compound of formula V (Ry = R = O-tBDMS; R;, = Rza = H; Rs = CzHs;
R¢ + Rga =0; Ry = OCH3;. Rg =CH3; n = 2; —— = sb; diasterecisomer A)
in 250 ml of acetonitrile. The reaction mixture is stirred for 70 minutes at

room temperature and then worked up as described in example 1 (n—hexane/ethyl
acetate = 3/2) to give the title substances as colourless foams.
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on, dinmethyl formam de or dinethyl sulfoxide, in the presence of a

Ich as a non-nucl eophilic nitrogen base, e.g. DBU, or an al kali

Je, e.g. sodiumor potassiumhydride, or a netallic salt, e.g, a

nate or fluoride of potassium sodiumor cesium optionally in the

:nce of a crown ether. The alkylating agent preferably is a

enide, tosylate or nesylate, e.g. alkyl iodide, especially nethyl

i odifde. The reaction is carried out .a% roomtenperature or elevated ,
erature, preferably at roomtenpé Yure. Acyl ati on acc%ﬂodegSto

progess variant f) can be_carried o I N vent | onal £.0. in a

i neft sol vent 'sa&#%@usige?%n({etsﬁ?%e&osnoﬁxéfigg?soge?%‘g%efzg%&gﬁww EVIRE: (o8

chl pride or, axmllggiﬂ,ar[ta/dnddHI'anatdwbpaie@dni;le fotmaaf golehmlessicfoamsich as

4- di met hydfa:ﬁ‘fnopyri di_rf, or_ with gn agidd R, L he presen’ce-of -an aci d bi nder
such as 4zdi=n@Hay| dni idpyridime or’ w P an2dcid in the presence of a
carpodi i m de such as dicycl ohexyl carbodi.i m de. The acyl ation may.be carried

outf wi th di phosgene _or_thiophosgene fallowed hy the addit ion of NH3 or of
an gppr op+ am nefto give |t he_correspondi ng carbamat eés wherein R err]
repk esent 5. gogt.osqmes| fdamul § - O =X) NR[ Bex] ) Rl erq as |FEPFHEY BRfRFEAL:
Wh the ¥eacti on islcar riedlout in the presehce of NH3lor
. fearl o8
i 111a - -0-tBDMS |-0O-tBDMS 0 -CHCH=CH; | 24,33-di-O-tBDMS-
ja | FK 506
H s Ila A |-O-tBDMS }-O-tBDMS 0 ~CH, CH=CH,
3c Ja A |-O-tBDMS |-O-tBOMS O -CH;CH=CH»
3d 1a C !-O-tBDMS |-O-tBDMS o -CH,CH=CH;
, 3 IIla - -0~502~CH3 | ~O-t BDMS 0] =C2Hsg . { Compound A)
s . IIla - -0~S802~CH3 | ~O-tBDMS 0 =-CHzCH=CH; { Compound B)
ga IIIa -~ -0H ~OH -0 -CoHs FR 520
b IIa A -QH ~OH 0 ~CzHg
6c Ia A -OH ~-OH 0 ~CzHs
6d Ia B -0H . -OH o -C2Hs
ge Ia C -OH -OH 1) -C2Hs
of Ia D -0H -OH 0 -Cz2Hs '
7a IIla - -OH -OH 0 -CH,CH=CH, | FK 506
T IIa A ~OH -CH 0 -CH2CH=CHa
1c Ia A -OH ~0H 0 -CH, CH=CH,
7d Ia B -0OH ~OH 0 -CH2CH=CH;
Te Ia C ~-OH =0H 0 =CHp,CH=CHz | .
8 Ia A |-O~tBDMS -OH 0 . | =Cz2Hs 33~0~tBDMS-FR520 a)
9a IIlIa -~ |-O~tBDMS ~0-CO-0- H =CaHs | Compound G)
. % Ia A |-O~tBDMS -0-CO-0- H =Cz2Hs
’ 9 Ia C |{-O-tBDMS -0-C0-0- H | -CaHs
_ 10 Ia C |-O-tBDMS |-O-tBDMS O | ~C2Hs Compound C)
' 11 Ia C }-O-tBDMS |-0O~-tBDMS 0 =CH2CH=CH, { Compound D)
12a Ia A |[-O-tBDMS {-0O-~-tBDMS 0 ~CH,CH=CH; | Compound F)
12b I1la A |-O-tBDMS |-O-tBDMS 0 =CH,CH=CHa2 :

a) Deprotection or, respectively, reduction of this compound gives the
compound of Example 6c (= Example 73) or, respectively, of Example 28 °
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-12-9w - : 900- 9725 a primary amne, the end products
wher @n Rlerr] and R err] together represent oxo nmay undergo a cyclisation
and rm conpounds of formula [err]. .

-22- £900-9725

Example 13: Compound of formula IIT (Ry =Ry = Q.tmms:' Rs.' = CpHs;
Ria = R2a = B (process ¢)

=sb; n=2;

To a solution of 0.8 g of the compound of formula III (R, = Ry =
0-tBDMS; Rs = C2Hs; R4 + Rgqa = 0; R"s = R% = OH; Ry = OCHa; ~ = sb:
n=2; Ria = R2a = H) in 40 ml of acetonitrile are added in turn 0.2 ml of
diphosgene and 1.75 g of dimethylaminopyridine. The reaction mixture is

stirred for 1.5 hours at room temperature and then worked up as described in

example 1 (n-hexane/ethyl acetate = 9/1) to give the title substance in form
of a colourless foam. ' '

'Analogously as described in example 13 the following compounds of

formulae I to III are obtained in form of colourless foams (R3 = CyHs;
R7 = OCHj; — = sb; n = 2; Rja = R2a = Rga = Rga = H):
' . Rs R¢

ex: form. isomer] R; Rz Ry R's R'g Rg starting
R®s R material:

14 II A -O-tBDMS|-O-tBDMS -O-tBDMS| =-0-CO-O- - | Ex. 1

15 I A -0-tBDMS ~0=-C0-0~- OH o* CH Ex. 28

16 I o -OH -0-C0-0- -0-BOC O* OH Ex. 27

17 III - -OH -0-C0-0~ -Q-C0-0- - | Ex. 25

18 I B -OH -0~C0-0~ OH o* OH Ex. 26a

* together with Rg,

Example 19: Compound of formula I (R; = Ry = O-tBDMS; Rg = CpHs:
R¢ 4 Raa = 0; Rs = Rg = Rg = O; Ry = OCH3; ——— = sb;
n=2; Rip = Rza = Rea = Rga = H; diastereoisomer C)

(process d)

. 0.5 g of tetramethylammonium triacetoxy boronhydride are added to a
solution of 1 g of the compound of formula I (Ry = R; = O-tBDMS; R3 = CpHs;

o ‘o




N the substituents are as defined above and which also formpart of
venti on. Process variant g) is an oxidation.- It may be carried out
in copventional manner, e.g. in an inert solvent such as an aromatic

hydr ogar bon, e.g toluene, or a hal ogenated hydrocarbon, e.g.

- =23~ | 800~9725

Ria = R2a = Rga = H; Ry + Rga = ,R¢ + Rga = 0; Rs = Rg = OH; Ry = ocy,;
[ - == Sb;. D =2; diastereoisomer C) in 30 ml of acetonitrile and 5 ml of
acetic acid. The reaction mixture is stirred for 3.5 hours at room
temperature and then partitionéd between saturated aqueous NaHCO3~-solution
and ethyl acetate. The organic phase is separted, washed in turn with brine,
1 N hydrochloric acid and brine again, dried over NazS0q4, filtered and
evaporated under vacuum. Chromatography of the residue (ethyl acetate) gives
the title substance in form of a colourless foam. -

' Analogously as described in exaﬁple 19 the following compounds of
! formulae I, II and III are obtained in form of colourless foams (Rs = CpHs;

=3b; n=2):

—

i



S T—

di chl og@ret hane or di chi oroet hane, at tenperatures between about 0C and
roomt @mperature, preferably at about roomtenperature. The reaction is
ef f ect e.g. with N-nethyl-norpholine-Noxide in the presence of a
catal y§i c amoupt df tetrdpropyl anmoni um perruthenate, or withf 1,1, 1-tris
(acetofy) -1, &-dithydrobénzi odoxol -3 (1 one (Dess-Martin hod) .. The
i di zgd end cPnpqundg. pff formula | wherein R err]4ogether with Rerr]
nts oxaSand R.BIT ] r&present sthydBoxE r@y BXist in equilibriumwith
pondi ng Tongourklsy ¢f fornula | ,wherein. R[err] representis hydr oxy and
‘toget her vvith%li?[? r] & elir ¢senfis oy, 4. e wit hconpounds of fornula
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-25- 300~9725

grample 29: Compound of formula I (Ry = Rz = O-tBDMS; Rs = CoHs;
R + Rga = Rg + Rga = 0; Rs = Ry = OCH3; Rg = OH;
n = 2; Rja = Rz, = Rga = H) (process d)

— = 3b;

200 mg of crown{l18.6)ether, 200 mg of cesium carbonate and 1.5 ml of
methyl iodide are added to a solution of 100 mg of the compound of formula I
(R = Rz = O-tBDMS; Rj = CzHs; Rya = Rpa = Rga = H; Ry + Rga = Rg + Rea
= 0; Rs = Rg = OH; Ry = OCHj3; — = sb; n = 2; diastereoisomer A) and
stirred for 1.5 hours at room temperature. The reaction mixture is :worked up
as described in example 1 (n-hexane/ethyl acetate = 2/1) to give the title

substance in form of a colourless foam.

Analogously as described in example 29 the following compounds of
formula I and III are obtained in form of colourless foams (R; = CaHs;

Ria = R2a = Rga = H; Rg + Rga = 0; Ry = OCH3; Rg = OH; ~ = sb;
n=2): '

_ R"s | starﬁing
ex: form. isomer Ry R : Rs R¢ Rga material
30 111 - -O-tBDMS | -O-tBDMS | -~OCH3 OH - Ex. la
31 I c -0-t BDMS -0-tBDMS -0CHj o} Ex. le

Example 32: Ry = Rz = O-tBDMS; R3 = C2Hs; Ry + Rgqa = 07 Ry = OCH3;
=g8b; n=2; Ry, = Rz, = H; diastereoisomer A

(process f)

32a: compound of formula I (Rs = OH; Rg + Rga = O; Rg = O-Bz; ~ Rga = H)
32b: compound of formula I - (Rs = O-Bz; _'Rs.'+ R¢a = 0; Rg = 0-Bz; Rga = H)
32c: compound of formula I (Rs = O~Bz; Rg + Rga = 07 Rg = OH; Rga = H)
32d: compound of formula II (R’s = 0~Bz; R’g = OH)

\\‘\_
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't he substituents are as defined above and which also form part of

the ifvention. Process variant g) gives mxtures of these conpounds which
may separated in conventional manner, e.g. chromatographically.
Depergling on the starting nmaterial and the reacti.on conditions enpl oyed,
esped@ ally on the oxydi zing reagent, the oxydation may take place in the
posi

lons 10, 14, 22, 24 and/or 33. Difggrent reaction ability /ﬁ
tive protection of hydroxy groups may yield final products are
zed only in-selected positions. . . Process variant h) nay be

ed out in for halogenation conventional nanner, e.g. by reacting with

b pyri din 8P SHRARDRIES. o (i gifet¥ i vnar-Fp e B3 Bek e vatiie
O[ erf ] C andenooyh tc&ahw:dat are adpedafb@r abéqluaio:abbm 6r goofl ttREPRmPbuid of
The proc? am_dgri a@ts q{z Lh@-t)BBMQ’m |Rg eff2 Et eé,&ar,;l red cht 5| r’ﬂ.ﬂ t gneg

sly,_ .
espqci a process “vari‘ant e fn a**one reacilolﬁ" 2With
pr odess Rarh Bed s =) Obr Rs) = ReMFx@iir e87 5 OBHa¥ meSSMynbe Xeparated in
con ent | | 81 emrs%h%r%%rc&f QH@t&%&m se'fo\tmula II (R, PRPWRdERHs; orynY a
I a In equil1briumw th conpounds
CoHs: Ria = Rza = Hi Rg + Rga = 0. R’s = OH; R’g = OH; Ry = OCH3;

——— = sb; n =2). The reaction mixture is stirred for 45 minutes and then

worked up as described in example 1 (n-hexane/ethyl acetate = 4/1 ~+ 2/1) to
yield the title substances in form of colourless foams.

Analogously as described in example 32 the following compounds of
formula I and II are obtained in form of colourless foams (R; = Rz = O-tBDMS;

Ry = C2Hs; Rja = Rza = H; Rg + Rga = O; Ry = OCHjz; ‘= gh; n=2):

ex: form. isomer Rs Re Rgal Rs Rga starting
R'¢ : material
33 I A (0):1 0 O~Im H Ex. 1b or 1lc
34 I C O-Ac 0 O-Ac H Ex. le
35a I C 0-Bz -0 O~Bz H _
/B I C 0-Bz 0 OH P }E“' le
. . 36a I c -0~=-302CHy’ 0 ~0=80,CH3 H }Ex. 1e
36b I C OH 0 ~-0=-502CHs H .
b l 372 I A O-Ac 0 O-Ac H
37 I A OH o] O~Ac H
3¢ I A 0-Ac 0 o g |fB%- borlc
37d I A . O-Ac . QH - - -
38 I A -0~CHO 0 o - Ex. 50
39 I A =-0-COOCH3 1) =0t BDMS H Ex. 58b '
40 I A ~0~CHO 0 " ~0tBDMS ' H Ex. 58b a)
41 I - B -0~CHO . 0 ~QtBDMS 'H Ex. 60a
42 I c -0-CHO 0 -0t BDMS H Ex. 59
43 I C ~=0~BOC 0. ~0Ot BDMS H Ex. 59

a) Deprotection gives the compound of Example 6¢ (= Example 73)
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for Ila. In many cases these tautoneric forns may be i sol at ed.

-14- ¥ Process variants a) and b) signify generally a) when

reactf ng a conpound of formula IV to obtain conpounds of- formul ae la and
Il a: gearrangenent and cyclisation; b) when reacting a conpound of fornula
|V t@ obtain conpounds of formula Illa: cyclisation; c) when reacting a

conpgund of fornula V to obtain conpounds -of formulae la
-27- 900-9725

gxample 44: Compound of formula I (R; = Ry = Rg = O-tBDMS; Rs = CHs;
Ry + Rga = Rg + Rga = 07 Rsg = 0~CO-(4-morpholinyl); Ry = OCHs;
———=18b; n=2; Ry, =Ry, = Rga = H; diastereoisomer A)
{process f£) | '

10 equ. of 4-dimethylaminopyridine and 1 molequ. of diphosgene are

added to a solution of 2 g of the compound of formula I (R; = Ry = Rg =
O-tBDMS; R3 = CaHs; Ria = Rza = Rga = H; R¢ + Rga = R¢ + Rga = O;

Rs = OH; R7 = OCHa: = sb; n = 2; diastereoisomer A) in 50 ml of
acetonitrile, the reaction mixture is stirred for 20 minutes at room
temperatﬁre, then poured onto 500 ml of ethyl acetate and 20 ml of
morpholine, rigorously stirred for 10 minutes and then worked up as described

in example 1 {n-hexane/ethyl acetate = 7/1) to yield the substance as a
colourless foam,

Analogously as described in example 44 the following compounds of
formula I and Ib are obtained in form of colourless foams (R, = Ry = O-tBDMS;
Ry = C2Hs; Rg4 + Rga = O; Ry = OCH3; =8b; n=2; Rg =0H; Rjip =
R2a = Rga = H):

. ex., form. Aisomer Rs _ Rg Rga | Starting material
45 I A «0~CO~NH; -0-t BDMS H |Ex. 58b ' ' :
46 I A | ~0=-CO~-N{CH3)2 | ~O-tBDMS H |Ex. 58b :
47a Ib c - 0 oo o= -
e I ¢ |-o-co-NH; | S wuw = X =0) Ex. 5l

- 48 Ib A - _ -0-t BDMS H {R"19 =CHz, X= Q) £x. 58b
49 Ib A - ~O-t BDMS H (R’10 =CH3, X= S) .
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: yclisatfon _ When conpounds obt ai ned according to
Fariants a) to h) have one or nore protected hydroxy group(s),

ndi ng unprotected conpounds. The renoval of e.g.

gon can be st eg-F-pql_- Fnstsuch =a Zmanlm.r =t Rl =cHi hdiastdreoiscmaky xyone

g group s) may be renpved in conventional manner to give the

t he

yl di methyl silyl or tert-butoxycarbonyl may be effected by treatnent
rofluoric acid in a solvent such as acetonitrile. Depending on the

n conditions chosen (e.g. durationggl tenperature) the regﬁ al can
red in such a manner that either all or only' sone protecti é ups
m nat ed. When conpounds obt ai ned according to process

s a) 1t9eMB0: hemdnﬂd off fahmaaftemlh#okzo#yo-gfmng Sks < kgrhydroxy

) BE pro ect in co v al nne gl ve the correspondi ng
ed conpounds: ﬁd“’ O&e C&P'on ébngﬁtl@ﬁs dHoZePClatie

y groups are Séﬁ§§g§§ﬂ Suitabl e protecting groups are conventiona

y protecting oups
ably tert-butyldinmethylsilyl. Partial deprotection or

ch as tert-butoxycarbonyl or trialkylsilyl,

tion is parg Ecgloc’g hi’l I10dL £ ééa%gté(%‘?ﬂf ﬁd@ﬁ}dﬁ-fa&ﬂ%%:@ﬂﬂf!ﬁugm Sare

cted in a su uen reactlon

added to a solution of 0.5 g of the compound of formula I (R; = Ry = O-tBDMS;

3 = CaHs; Ry + Rga = R¢ + Rga = 07 Rs = Rg = OH; Ry = OCHs;
n=2; Ria = R2a = Rga = H; diastereoisomer A) in 50 ml of methylene

— = sb;

- chloride. The reaction mixture is stirred for 3 hours at room temperature,
then filtered over silicagel, washed with n-hexane/ethyl acetate (1/1) and

the filtrate evaporated under vacuum. . Chromatography of the residue
(n-hexane/ethyl acetate = 3/1) gives the title substance in form of a
colourless foam.

Analogously as described in example 50 the following compounds of

formula I are obtained in form of colourless foams (Rs = CzHs; Rq 4+ Rga =

R¢ + Rga = Rg + Rgg = 0; Ry = OCH3;

= 8b; n=2; Rz, = H):

ex. isomer| Ry Ria Ry . Rs |starting material

51 c -0-tBDMS H ~ ~O~tBDMS OH Ex. le

52 A 0 ~0=-tBDMS OH Ex. 70

53 A -O-tBDMS H -0O-t BDMS . OCH3 Ex. 29

54 C -Q=-t BDMS H -0=~tBDMS OCH3 Bx. 31
_—
This Sheet
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ands of formulae | to V have a nunber of chiral centers and may

‘a variety of stereoisoners. The process variants of the invention
formal ly in a m xture of such isoners. Depending on the conditions
and th@type of reaction the process can be steered in such manner that a
speci f I somer preferably is produced. The invention provides all optical
and gefnetric isoners as well as racem c m xtures.

The
exi st
result

-29- | . 900-9725

ample 55: Compound of formula I (R, = Rz = Rg = O-tBDMS; Ry = C,Hs;
R¢ + Rea =Rs + Rga =0; Rs =Cl; Ry = OCHy; —— = sb;
n = 2; Ria = Rz = Rga = H; diastereoisomer epi-a)

{process h)

0.3 ml of thionyl chloride in 5 ml of pyridine are added to a
solution of 1 g of the compound of formula I (Ry = Rz =.0-tBDMs: R3 = CzHs;
R¢ + Raa = Rg + Rea = 0; Rs = OH; Ry = OCH3; Rg = O~tBDMS; Ria = Rza =
Rga = H} ——— =sb; n = 2; diastereoisomer A) in 100 ml of
tetrahydrofuran, the reaction mixture is stirred at room temperature for
15 hours and then partitioned between ethyl acetate and a saturated aqueous
solution of sodium bicarbonate. The organic phase is separated, washed twice
with 1 N HCl and water, dried over Na;SO4 and the solvents are removed under
vacuo. Column ch:omatégraphy (n-hexane/ethyl acetate = 9/1) gives the title

compound as a colourless foam.

Analogously as described in example 55 the following compounds of
formula I are obtained in form of colourlgss foams (Rz3 = C2Hs: R4 4+ Rga =

Reg + Rga = 07 Ry = OCHa; Rg = O-tBDMS; Rja = Rza = Raa = H; — = sb; _
n=2): :

ex: isomer Ry R Rs starting material
56 epi~C =-Q0-tBDMS ~ =0=-tBDMS Cl Bx. 59

57 epi~B ~0=-tBDMS =-0~tBDMS Cl Ex. 60a

Example 58: Cdmpound.of formula I (Ry = Rz = Rg = O~tBDMS; R3 = C2Hs;
a Re + Rga =Rg + Rga = 0; Ry = OCHy; ———=38b; n=2;
Ria = Rza = Rgy = H; diasterecoisomer A) (protection)

a) Rs = O~-tBDMS

M i



's may be resolved or separated by conventional techniques.
he preferred stereochem stry at various chiral carbon atons is
| formulae Is to Vs: [err] . [err]

~30- _ 900-9725

5 equ. of 2,6~lutidine and 2 equ. of t.butyldimethylsilyl triflate
are added to a solution of the compound of formula I (R; = Ry = O-tBDMS;
Rs = C2Hs; R4 + Rga = Rg + Rga =07 Rs = Rg = OH; Ry = OCH3; Rya = Ry, =

Res = Hi = sb; n = 2; diastereoisomer 2) in 50 ml of acetonitrile,

¢he reaction mixture is stirred for 1.5 hours at room temperature and then
worked up as described in example 1. Chromatography_(eluent = toluene) gives
the title compounds as colourless foams.

Analogously as described in example 58 the following compounds of
formula I are obtained in form of colourless foams (R; = R; = Rg = O-tBDMS;
R3 = C2Hs; Rq + Rga = R¢ *+ Rea = 0; Ry = OCHy;
Ria = Rza = Rga = H):

—=38b; n=2;

ex: isomer Rs { starting material:
59 c OH Ex. le

60a B OH

60b B -o-thows | § B 1 |

Example 61: Compound of formula III (R; = OH; Rp = O-tBDMS; R; = C,Hs;
R¢ + Rea = 0; R"s = R% = OH; Ry = OCHs;
Ria = Rzq = H) (partial deprotection)

—=8b; n=2;

‘3 ml of 40 % aqueous hydrofluoric acid are added to a solution of
0.5 g of the compound of formula III (R; = R; = O~tBDMS; R3 = CHs;
Rge + Rga = 0; R"s = R" = OH; Ry = OCHa; — = sb; n=2;
Ria = Rza = H) in 30 ml of acetonitrile. The reaction mixture is stirred
for 5 minutes at room temperature, then partitioned between saturated aqueous
NaHCO3~solution and ethyl acetate, the organic phase is separated, washed
with saturatéd aqueous NaHCO3-solution and several times with water, dried
over Nap$04, filtered and eva?orated under vacuum. Chromatography of the

residue (n-hexane/ethyl acetate = 1/2) gives the title substance as a

. colourless foam. | .

\

This Sheet Has Beeﬁ R

i

T )



In the above fornulae Is to Vs - when Rlerr] is other than
ther with Rerr], then Rerr] preferably I s bound wth the .
onfiguration to the carbon atomin 33 position; - Rlerr] preferably
is boghd with the a-configuration to the carbon atomin 21 position; -
err] is other than oxo together wwth R err], then R4 preferably is
bound with the a-configuration to the carbon atomin 22 position;
ound of the invention may be isolated and purified fromthe
-31- 900-9725

Analogously as described in example 61 the following éompounds are
obtained in form of colourless foams (Ry = OH; Rq + Rga = O; Ry = OCHj3;

ex: Rg Rg Rgal
form. Rz ~ Rs R's Rlg . Rg Rga| start. mat.
isomer R"s - R"g

62 IIT - |-0~-tBDMS|} -CH;CH=CH> | CH CH - - Ex. 3a

63 I A |-0-tBDMS| -CH,CH=CH; | OH OH -1 - - 1 Ex. 3b

64 I A |{~-0-tBDMS | -CH,CH=CH; | OH 0 OH H- Ex. 3¢

65 III - {~-O-tBDMS| -CyHs OCHs OH = =~ - - | Ex. 30

66 I A }|-O~-tBDMS| -CaHs OCH3 0 OH H Bx. 29

67 I A }|-0O-tBDMS| ~CzHs OH 0 C-Im H | Ex. 33

68 I A |{-0-tBDMS| -CaHs CH 0 0 Ex. 50
6%a I A |~O-tBDMS|{ -CzHs O~tBDMS . O -0-tBDMS H{ Ex. S58a
6% I A OH -C2Hs O~-tBDMS o) -0~tBDMS BH|] Ex. S8a
6% I A OH -CaHs O-CBDMS e} ' OH H Ex. 58a
69d I A |-O~tBDMS| ~CaHs . O-tBDMS 0 OH H Ex. 58a
70 I A |-0-tBDMS] -CzHs " 1OR 0 OH H | Ex. lc a)

a) Deprotection gives the compound of Example 6¢ (= Example 73)

Example 71: Compound of formula i (Ri's R2 = Rs = Rg = OH; R3 = CpHs;
R¢ + Rga = Rg + Rgq = 0; Ry = OCH3; Rla‘f‘»‘:a"ha"nc‘_
= sb; n = 2; diastereoisomer B) (deprotection)

3 ml of 40 % aqueous hydrofluoric acid are added to a solution of

0.5 g of the compound of formula I (R; = Rz = O~tBDMS; Ry = CpHs;

Re + Rga = Rg + Rga = 0; Rs = Rg = OH; Ry = OCH3; Rja = Rz, = Rgy = H;
—— =8b; n =2; diastereoisomer B) in 30 ml of acetonitrile. The
reaction mixture is stirred for 4 hours at room temperature, then partitioned
between saturated agqueous NaHCOsz-solution and ethyllacetate, the organic
phase is separated} washed with saturated aquéous NaHCO3~-solution and several
times with water, dried over NézSO4, filtered and evaporated under vacuum.
Chromatography of the residue (n~hexane/ethyl acetate = 1/2) gives the title

substance as a colourless foam. _
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m xture in conventional manner. The starting material of
, preferably in formof the diastereoi soners hereinafter
ed di astereoi somers C, may be obtained by reacting a conmpound of

|V anal ogousl y.to, process \ variant a) followed by reagtion of the
nt pr:g)duct th2a ila zpel ka-ngm‘@e first step of thg Progess fray be
out Qs eS ri bed boYe,, &0 wmﬁmmmmmm“mg:
ydroflgan e rgact irom pr«oduetom wrked .up I n convem,,; onal  mapner,
si dueged‘f*ssol vely | m A0 BNy SRy EnE 4 & M5 & Shk ¢f grrhang 5 an
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I nsofar as their preparation is not specifically descri bed

- 18-
her ei ©g. in the Exanples, the compounds used as starting materials are
known tan be obtained in conventional manner from known conmpounds,; e.g.
starti from appropriate Streptonyces strains such as Streptonyces

t sukub@ensis No. 9993 described in e.g. Fujisawa EP 184162. Sanpl es can be
obtai ngd fromthe Fernentation Research-3sstitute, Tsukuba, | barggilg7395,
Japan Jnder provisions of the Budapest Treaty under deposit No. FE&

BP- 927§ This strain has been redeposited on April 27, 1989 with the

Agricy tural Research Culture Collection International Depository, Peoria,

| s 51604, ohSAuRialy hREuL9N B 88 dkaldls BVCAAIELs:T caly under
33-O—Hethanesulfonyl-24—0—tBDMs-FR 520

3 geof dimethylaminopyridine and 0.3 ml of methanesulfonlc acid
ddoride are added to a solution of 1 g of 24-0~tBDMS~FR 520 in 4Q ml of
acetonitrile and stirred at room temperature for 2 hours. Then the reaction
pixture is partitioned between saturated aqueous NaHCO3-solution and ethyl
acetate, the phases are separated, the organic phase is washed with 1 N
nydrochloric acid and brine, dried over sodium sulfate, filtered and
evaporated under vacuum. Chromatography of the residue (n~hexane/ethyl
acetate = 1/1) yields the title compound as a colourless foam.

B

B) 33-O-Methanesulfonyl-24-O-tBDMS-FK 506 - |
Using 24-0~tBDMS-FK 506 as starting material and proceeding
analogously as described in A) gives the title compound as a colourless foam.

C) Compound of formula V (R; = Rz = O~tBDMS; R3 = CzHs; R‘ + Rga = 0;
R =0CH3; Rg = CHa; Rya =Rza=H; ———=3b; n=
- diastereoisomer C) :
0.5 g of crown{18.6]ether and 0.7 g of 24,33-bis-O-tBDMS-FR 520 are
. added to a suspension of 47 mg of powdered KOH in 40 ml of tetrahydrofuran.

‘ The reaction mixture is stirred for 20 minutes at room temperature, then

partitioned between 1 N hydrochloric acid and ethyl acetate, the phases are
separated, the organic phase is washed with brine, dried over sodium sulfate
and evaporated under vacuum. The residue is redissolved in 30 ml of
‘dichloromethane and triturated with a 1 M solution of diazomethane in ether
until the solution is light yellow. After evaporation of the solvent
chromatography of the residue (n-hexane/ethyl acetate = 2/1) gives the title
compound as a colourless foam.

1H-NMR (CDCl3): 5.14(d,J=7.5Hz,H-26);4.99(d,J=10Hz,H~20);
3.97{db, J=14Hz,H~6e) ; 3.81 (s,COOCH3) ;2.70 (m, H-11) .

TMSsh

A N .




spe
CDdl r] unless indicated otherwi se. The follow ng abbreviations are used:
OtB = tert-butyldinmethylsilyloxy db = doubl e bond sb =
singl @ bond I'm = 1-imdazolyl carbogyd Bz = benzoyl DBU- =

1, 8- dffazabi cycl o [5. 4. 0] undec-7-ene Ac = acetyl BCC =900-9725

- ————

S e ————

2 The foll ow ng Exanpl es |IIustrate the invention. They are
ative. Al tenperatures are in degrees Centigrade. |In the NWR
“al | chemi cal shift values are in ppm sanples are neasured in

g © ound of formula V (R; = Rz = O-tBDMS; CHQ-CH=CH2,
R4+R¢a=o' Ry = OCHz; Rg = CH3; R1a=Rz;=H:
diastereoisomer C)

Using 24,33-bis-0-tBDMS-FKS506 as starting material and proceeding
analogously as described in C) gives the title compound as a colourless foam.

=g8h; n=2;

g) Compound of formula V (R; = Rz = O-tBOMS; R3 = CpHs; Rg + Rgq = O;
Ry = OCH3; Rg = CH3; Ria =Rpq =H} ———=38b; n=2;
diastereoisomer A)

2 g of calcium hydroxide are added to a solution of 3 g of

' 24,33-bis-0-tBDMS~FR 520 in 60 ml of tetrahydrofuran and 15 ml of water and
stirred for 60 minutes at room temperature. Then the reaction mixture is
partitioned between 0.5 N hydrochloric acid and ethyl acetate, the phases are
separated, the organic phase is dried and evaporated under vacuum. The
residue is redissolved in 30 ml of dichloromethane and triturated with a 1 M
solution of diazomethane in ether until the solution is light yellow. After
evaporation of the solvent chromatogréphy of the residue (n-hexane/ethyl
acetate = 2/1) gives the title compound as a colourless foam.

14-NMR (CDCls) (mixture of rotamers = 58/42):
main rotamer: 5.20(d,J=7.5Hz, H-26); 4. 93(d,J=10Hz,H-20),
4.04 (db,J=13Hz,H~6e) ; 3.83 (3,CO0CR3) .
secondary rotamer: 5. 13(d,J310Hz,H-26), 4 70(d,Jh10Hz,H-20),

F) Compound of formula V (R; = Ry = O-tBDMS; R3 = CHy~CH=CH;;
Rg + Rga = O; Ry = OCH3; Ry = CH3; Ryqa = Rzq =H; ———=3bh; n=2;
'diastereociscmer A) |
'Using 24,33-bis-0-tBDMS-FK506 as starting material and proceeding
analogously as described in E) gives the title compound as a colourless foam.

G) Compound of formula IV (R; = O-~tBDMS; Ry, = Rz, = Rgy = H;
Rz + Rq = 0-CO-0; Rz = CzHs; ~ = gb; n=2) .

Using the compound of formula IV (R; = O-tBDMS; Rja = Raa =
Rga = H; .Rg = Rg = OH; Rz = cznsé — = 8b; n = 2) as starting material
and ptoéeeding analogously as described in Example 13 the title compound is
obtained as a colourless foam.

\
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TH-NMR~Spectra
(500 MHz}

pxample:  spectrum:
. 1a ' 5.32 (d, J=8.9HZ. H-~29): 4.88 (Sb.. H-26); 4.80 (db, J=7.6Hz, H-20); 4.09 (db,
J=13Hz, H-Be); 4.03 (dxd, J=2.9/9.4Hz, H-14); 4.48 (sb, H-24):
3.38/3.33/3.32 {3xOCHa).

b, 2a 5.37 (d, J=9.1Hz, H-29); 5.155 (d, J=10.6Hz, H-26); 4.62 (d, J=10.6Hz. H-20);
- 4.11 (dxd, J=3.2/10.4Hz, H~24); 4.015 (dxd, J=4.7/13.3Hz, H-6e); 3.76
(d, J=8.5 Hz, H~14); 3.42/3.375/3.370 (3xOCHg); 3.18 (dxt, J=3.6/13.3Hz,
H-6a).

ic, 2b 5.24 (d, J=9Hz, H-28); 5.185 (d, J=7.2Hz, H~26); 4.86 (d, J=10Hz, H~20); 4.27
(dxd, J=5/13Hz, H-6e); 4.155 (m, H24); 3.68 (txd, J=8/2Hz, H-14);
3.504/3.406/3.404 (3xOCHg); 3.24 (txd, J=13/3Hz, H-6a); 3.185 (m, H-21);
2.955 (m, H-32); 2.76 (dxdxd, J=2,5/11/18Hz, H~12); 2.87 (dxd, J=7/17Hz,
H-23).

1d : 5.39 (d. J=8.3Hz, H-29); 5.09 (d, J=10.5Hz, H-26): 4.84 (d, J=10 .Mz, H~20);
4.37 (dxd J=4.2/12.7Hz, H-6e); 4.13 (m, H—24) 3.40/3.36/3.35 (3xOCHs).

te, 10 5.37 (dxq. =9/1.3Hz, H~28); 5.18 {d, J=10.7_Hz. H-26); 4.73 (d, J=10.8Hz,
' H-20):4.37 (dxd, J=4.9/13.3Hz, H-8e): 4.12 (dxd, J=4.4/11.1Hz: H-24);
i : o 3.60/3.41/3.39 (3xOCHg).

3a 5.73 (dxdxt, J=10.2/17.1/7Hz, H-37); 5.31 (d, J=9.1Hz, H-29); 5.02 (dxg,
J=17.1/1.8Hz, H-38tr.); 4.94 (dxq, J=10.2/1.8Hz, H~38cis); 4.88 (s, H-28);
4 80 (d, J=9Hz, H~20); 4.54 (sb, H-24); 4.09 (db, J=13Hz, H-6e); 4.02 (dxd,

=2,7/9.4Hz, H~14); 3.38/3.34/3.21 (3XOCH3) '

3b, 12b 5.71 (dxdxt, J=10. 2/17.1/6.8Hz, H-37); 5.37 (d J=8.2Hz, H-29); 5.175 (d,
J=10.8Hz, H~26); 5.025 (dxq. J=17.1/1.8Hz, H-38tr.); 4.98 (dxq, J=10.2/1.8Hz,

H-38cis); 4.855 (d, J=10.7Hz, H-20); 4.11 (dxd, J=;!3!10.6H2. H-24); 4.015
(dxd, J=4.4/13.2Hz, H~8e); 3.755 (d, J=8.5Hz, H~14); 3.18 (dxt, J=3.7/13.2Hz,
H—'ea) .

‘This Sheet Has Been Relplaced
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'MFK 506; Forrrulalk(R[err] = et hyl)

- 20- Ex I
1. R ' ThlsShee Has ed R[err] orr] =
OCH er [er ﬂ,,’ ,ﬂ
(procefs a)

Cerr]Herr]; HRerr]=0; HRerr]=
2, Rerr] = Rerr] = Rerr]=H -

- -37- 900~9725
,-‘ st 5.74 (dxdxt, J=10/17/7Hz, H-37); 5.25 (d, J=SHz, H-29); 5.17 (d, J=7Hz, H~26)
122 ) 5.09 _(dxd. J=2/17Hz, H-38tr.); 4.89 (dxd, J=2/10Hz, H-38cis); 4.89 (d, J=10Hz,

H20); 4.28 (dxd, J=4/13Hz, H-6e); 4.15 (m, H-24); 3.70 (1, H-14}; 3.52/2x3.42
(3xOCH3); 3.26 (ixd, J=13/3Hz, H-6a}; 2.97 (m, H-32).

3d, 11 5.71 (dxaxt, J=10.1/17.1/7.0Hz, H-37); 5.37 (d, J=9Hz, H-29); 5.18 (d,
J=10.8Hz, H-286); 5.04 (dxq, J=17.1/1,8Hz, H-38tr.); 4.99 (dxq, J=10.1/1.9Hz,
H-38cls); 4.75 (d, J=10.9Hz, H-20); 4.36 (dxd, J=4.8/13.3, H-Be); 4.12 (dxd,
J=4.2/11Hz, H~24); 3.59/3.40/3.38 (3xOCHy). |

42) 5.31 (d, J=0Hz, H-29); 4.31 (dxdxd, J=5/8/11Hz, H~33): 4.03 (dxd, J=3/10Hz,
H-14); 3.40/3.36/3.23 (3xOCHg); 3.08 (s, O-mesyl).

52) 5.73 (dxdxt, J=10/17/THz, H-37); 6.30 (d, J=9Hz, H-29); 6.03 (dxq, J=17/2Hz,
H-38tr.); 4.96 (dxq, J=10/2Hz, H-38cis): 4.51 (m, H-24); 4.31 (m, H-32); 4.02
(dxd, J=3/9.5Hz, H-14); 3.40/3.36/3.22 (3xOCHy): 3.08 (s, O-mesyl).

68, 74  5.27 (d. J=9.1Hz, H-29); 5.09 (s, H-26); 5.12 (d, J=10Hz, H-20); 4.08 (db,
J=13Hz, H-8e); 4.02 (dxd, J=5.5/9.5Hz, H~14); 3.99 (m, H-24): 3.43/3.38/3.33
(3xs, 3xOCHjz).

b, 72  5.33 (d, J=THz, H~26); 5.31 (d, J=OHz, H~29); 4.79(d, J=10Hz, H~20); 2.91
(dxd, J=7/18Hz, H-23a).

(dxd, J=4/13Hz, H-6e); 3.87 (m, H-24); 3.52 (t, H-14); 3.175 (m, H-21); 3.03
{m, H-32); 3.4613.42_/3.3_9 (3xs, 3xOCHj).

Sd;' : 5.36 (d, J=8Hz, H-29); 5.18 (d, J=8Hz, H-26); 4.80 (d, J=10Hz, H-20); 4.38 (d,
712) J=13Hz, H-Be); 4.01 (m, H~24); 3.50/3.42/3.38 (3xOCHj3). '

6e7), 757). 5.36(d;J=9Hz;H-29); 5.18(d;J=9Hz;H-26); 4.80(d;J=10Hz;H~20);
| 4,38 (d;J=13Hz;H~-6equ.); 3.38/3.42/3.50(3xs;3x~0CHa) .

7c2) . 732 ) 5.70 (dxdxt, J=10)17I7Hz. H-37); 4.30 (dxd, J=4/13Hz, H~-6e); 3.87 (m, H-24);
3.54 (t, H-14); 3.03 (m, H-32); 3.47/3.42/3.39 (3xs, 3xOCHg);

9b, 15 4.48 {dxdxd, J=12.5/2.8/0.8Hz, H-22); 4.27 (dxdb, J=4.5/13Hz, H-8equ.); 3.94
(dxdxd, J=10.1/3.4/0.6Hz, H-24); 3.42/3.408/3.39 (3xs, 3xOCHy); 3.32 (m,
H-14); 3.12 (txd, J=8.8/2.4Hz, H-13): 2.97 (m, H-32); 2.80 (d, J=9.2Hz,
H-14).
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la : oun of forrrula I1la 1b: conpound of fornula Ila (diastereoisoner

r{' Rle adedi ast er eoi somer A) 1d: conpound of fornula

’ orrpound of formula la (diastereoi soner C

2 7 g of cesium carbonate (or 5 g of cesium
fluori §e) are added to a so ution of 20 g 24, 33-bis-0-tBDV5-FR 520 in 250
ry tetrahydrofuran. The reaction mxture Is stirred for 3 hours at
roomtknperature, then partitioned betweer3@thyl acetate and 1 N gg9-972
hydroc‘nl oric acid, the phases are separated, the organic.phase is vvas%ec?
with Qrine, dried over sodiumsulfate, filtered and evaporated under

ch t [ et hyl tate = 3/1
\{?gijuigl VB the i 611%2}{48_3 St4';§10£ﬁ§b%%80+g )P?Jé(@ﬁ'f 311 (e, Jatdz, H-ee! o]

S as C
’ 4.04 (dxd J=2.6/8.5Hz, H-14); 3.38/3.34/3.30 (3xs, 3xOCH3).

14 - 5.33 (d, J=8.1Hz, H-29); 5.26 (d, J=10.8Hz, H-26); 4.77 (d, J=10.4Hz, H~20);
4.13 (dxd, J=3.9/13.5Hz, H-8e); 4.08 (dxd, J=2.9/10.8Hz, H-24); 1.44 (d,
J=6.9Hz, 11-CHg).

19 5.28 (db, J=8.4Hz, H-29); 5.15 (db, J=7Hz, H-26); 4.78 (sb; H-20}: 2.95 (m,

H-32).
20 | 5.32 (d, J=8.9Hz, H-29); 5.27 (d, J=5.THz, H—ZG): 4,91. (d, J=10Hz, H~20); 3.98

(d, J=4.2Hz, H-10); 1.38 (d, J=6.8Hz, 11-CHj).

21 5.37 (d, J=9Hz, H~29); 5.12 (d, H=10.5Hz, H-26); 4.68 (d, J=10.5Hz, H-20); _
4.19 (d, J=7.3Hz, H-10); 4.10 (dxd, J=4.5/10.5Hz, H-24); 3.97 (dxd,
J=3.5/13Hz, H-6e); 3.51/3.43/3.33 (3xs, 3xOCHg); 2.96 (dxdxd,
J=4.5/8.5/11.3Hz, H-32): 1.83 (d, J=1Hz, 19-CHg): 1.59 (d, J=1.2Hz, 28-CHa);
1.33 (d, J=7Hz, 11-CHg); 0.83 (¢, J=THz, H-37); 0.7 (d, J=6.5Hz, 25~CH).

22 5.36 (d, J=9,1Hz, H-29}; 5.17 (d, J=9.SHz, H-20); 4.85 (s, H-26); 4. 00 (dxd,
J=3. 7/13Hz. H-6e): 3.85 (m, H-22) 3.88 (dxdxd J=2.1/4.8/10.4; H~15 or
H-24). 3.66 (dxd, J=2.1/11Hz, H-24 or H-15); 3.40/3.37/3.30 (3xs, 3xOCHz}:
3.26 (dxt, J=5.1/8.9Hz, H~13); 2.93 (dxdxd, J=5/8/11Hz, H-32). |

274) 5.24 (d, J=0Hz, H-29); 5.14 (d, J=4.2Hz, H-26); 5.0 (d, J=10Hz, H-20); 4.42
' (db, J=5.8Hz, H-Bequ.).

29 5.34 (d, J=OHz, H~29); 5.10 (d. J=9.8Hz, H-26); 4.84 (d, J=10.5Hz, H-20); 4.31
(dxd, J=4/13Hz, H-66); 4.09 (dxd, J=4.8/10Hz, H-24); 3.58 (15-OCH3):
3.39 (32~OCHg); 3.30 (13-OCHg); 3.16 (8-OCHy): 1.82 (19-CHj); 1.51
(28~CHy); 1.18 (d, J=THz, 11-CHa).

30 5.42 (H-29); 4.99 (H-20); 4.84 (H-26) 4.03 (db. J=12Hz, H-Be); 2.97 (m.
H-32).
3 5.38 (d, J=OHz, H-28); 5.12 (d, J=10.5Hz, H-26); 4.74 (d, J=10.7Hz, H-20);

4.45 (dxd, J=3/13Hz, H-6e); 4.12 ' (dxd, J=4.4/10.2Hz, H-24);
3.58/3.40/3.37/3.17 (4xs, 4xOCHa). ' '

32a 5.37 (d, J=QHz, H-29); 4.93 (d, J=11Hz, H-26); 4.65 (d, J=10Hz, H-20); 4.34
© ' (dxd, J=3/13Hz, H-8e); 4.13 (dxd, J=3/11Hz, H-24); 5.4 (dxd, J=2/8Hz, H-14);
2x3.45/3.42 (2xs, 3xOCH3): 2.97 (m, H-32).



OtBDIVB Rlerr]=Clerr]Herr]; HRerr] +
[err] =sb; n =2; Rerr]=
(process b) 2a : compound of
1 m of

formyfa V (Rlerr]= Rerr] = OtBDMS;, R esyl = R[err] = H R[err

=Clerg]Herr]; Rerr] + Rerr] =0; HRerr] = CCHerr];, Rerr] &4[’85
=4 [err] = sb; diastereoisoner A in 250 m of acetonitrlle The

reacyi on g Xt ur e 533sh ﬂiaﬁé iﬁqs 791m(a1UJ-% oRik, ROBN h%aner@imreﬁzanﬂbo?hen

wor ked up as descn@ged i n n%:) %n hexane/ et h%l acetate = 3/2 0 give
the fitle substané @§d'c oti}3-88% H-Hakigd-11 (dxd, J=3.4/10.8Hz, H-24); 5.4
J=8.8Hz, H~-14); 3.42/3.40/3.37 (3xs, 3xQCHs); 2.87 {m, H-32).
32c - 5,47 (d, J=9Hz, H-29); 5.11 (d, J=11Hz, H-26); 4.58 (d, J=10Hz, H-20); 4.25

(dxd, J=3/134z, H~6e); 4.08 (dxd, J=3/11Hz, H~24); 3.60 (d, J=8Hz, H~14);
3.55/3.41/3.35 (3xs, 3xOCHa): 2.98_(m. H-32).

32d 5.42 (d. J=BHz, H~29); 5.25 (b, H~26); 4.59 (d, J=10Hz, H-20); 4.18 (H-6e);
4.11 {dxd, J=3/10Hz, H-24); 3.43/3.39/3.37 (3xs, 3xOCHj3).

a3 - 8.20/7.48/7.09 (imidazolyl-H); 5.37 (d, J=8.9Hz, H~29); 5.27 (dxd, J=2/8.8Hz,
H-14); 4.88 (d, J=10,5Hz, H-26); 4.62 (d, J=10.3Hz, H-20); 4.34 (dxd,
J=4.2/13.4Hz, H-8); 4.12 (dxd, J=3.5/10.2Hz, H-24); 2x3.42/3.48 (2xs.
3xOCHs). ' '

34 5.37 (d, J=9Hz, H~29); 5.17 (dxd. J=3/8Hz, H-14); 5.10 (d, J=10.3H2. H-26);
4,74 (d, J=10.7Hz, H-20): 4.37 (dxd, J=4.6/13.1Hz, H-6e); 4.11 (dxd,
J=4.2/11Hz, H-24); 2x2.13 (1xs, 2xCOCHg); 3.45/3.41/3.38 (3xs, 3xOCHy).

38a 5.38 (d, J=9.1Hz, H-29); 4.76 (d, J=10.8Hz, H-20); 4.43 (dxd, J=3/13Hz,
H-6e); 4.13 (dxd, J=4/10Hz, H-24); 3.55/3.41/3.40 (3xs, 3xOCH3):

35b 5.39 (d, J=8.9Hz, H-29); 5.13 (d, J=10.4Hz, H-26); 4.78 (d, J=10.1Hz, H~20);
4,14 (m, H~24); 3.46/3.42/3.38 (3xs, 3xOCH3).

36a2) 5.39 (d, J=9.5Hz, H~29); 5.05 (d, J=10.4Hz, H=26); 4.95 (dxd, J=2/8Hz, H~14);
4.73 (d, J=10.7Hz, H~20); 4.38 (dxd, J=3/13Hz, H-6e); 4.12 (m, H-24);
3.56/3.45/3.39/3xs, 3xOCH3); 3.25/3.13 (2xs, 2xCH3S0z-).

/36b2) . 5.38 {d, J=8.5Hz, H-29); 5.17 (d, J=10.5Hz, H-26); 4.96 (dxd, J=2/8Hz, H-14);
4.73 (d, J=11.5Hz, H-20); 4.35 (dxd, J=3/13Hz, H-6e); 4.12 (m, H-24);
- 3.59 /3.41/3.40 (3xs, 3xOCHg); 3.11 (s, CH3SOz~). '

37a 5.43 (d, J=8.7Hz, H-29); 5.03 (m, 2H, H-14 ﬁnd H-26); 4.57 (d, J=10,1Hz,
H-20); 4.20 (dxd., J=13.6/4.7Hz, H-8e); 4.08 (dxd, J=11 8/3 3Hz, H-24);
3.52/3.39/3.30 (3xs, 3xOCHa); 2.16/2.13 (2xs, 2xOAc)

37b 5.34 (d, J=8Hz, H-29); 5.17 (dxd, J=7.2/3.6Hz, H-14); 4.94 (d, J=9.8Hz, H-26);
4.65 (d, J=9.8Hz,H-20); 4.30 (dxd, J=13.6/4.5Hz, H-6e); 4.11 (dxd,
J=10/3.6Hz, H-24).
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76 5.43 (d, J= 9Hz. H-29); 5.03 (d, J=10,7Hz, H-26); 4.81 (d, J=10. .5Hz, H-20);
-3
4.21 (dxd, J=13.5/4.6Hz, H-6e); 4.07 (dxd, J=10.7/3.3Hz, H-24);
3.61/3.4073 33 (3xOCHa); 2.11 (s, OAc). '
d 5.4(d;J=9.2Rz;H~29); 5.02(sb;B-26); 4.58(db;J=10Hz;H-20).
19 5.44/5.04/4.57 (3xd, J=8.2/10.8/10.1Hz, H-29/26/20); 3.74 (s, -COOCH;);
) 3.54/3.41/3.22 (3xs, 3xOCHg).
i _ ' _ :
4 7.93 (d, J=1Hz, CHO); 5.53/5.28/4.86 (3xd, J=7.9/10.4/10.6Hz, H~29/26/20);
' 4.37 {dxd, J=13.3/4.7Hz, H-Bequ.); 4.08 (m, H-24). o
3 1 6.38 (d, J=9.9Hz, H-29); 5.1 (d, J=10.4Hz, H-26); 4.73 (d, J=10.8Hz, H-20):
~ . 4.4 (dxd, J=13.2/4.7THz, H-Sedu.): 4,12 (dxd, J=7.1/4.1Hz, H-24); 1.41 (s,
BOC).
' 44 5.43 (d, J=8.9Hz, H~29); 4.98 (d, J=10.8Hz, H-26); 4.58 (d, J=10,4Hz, H-20);
! . 4.22 (m, H-6equ.); 4.07 (dxd, J=3.3/10.9Hz, H~24); 3.54/3.41/3.23 (3xs,
3xOCH3) .
455) 5.48 (dxd, J=1/8.9Hz, H-29); 4.66 (d, J=10.2Hz, H-20); 4.21/4.14 (db/dxd;
‘H-Bequ./H~-24).
50 mixture: ketone/hemiketal = 40/60

ketone: 5.37 (d, J=8.9Hz, H-28); 4.96 (d, J=10.7Hz, H-26) 4.62 (d, J=10.5Hz,
- H-20}: 4.46 (d, J=10.4Hz, H-15); 4.12 (dxd, J=10.5/3. 3Hz. H-24).

hemiketal: §.05 (d, J=8.9Hz, H~29); S5.11 (d, J=3. 5Hz. H-26); 4. 81 (d,
- J=10.2Hz, H-20); 3.51 (dxd, J=8.1/2.8Hz, H-15); 3.77 (dxd, J=11.7/4.6Hz,

- : H~13); 3.568 (m, H-24).

51 5.38 (d, J=8.0Hz, H~29); §.22 (d, J=10.2Hz, H-26); 4.79 (d, J=10.7Hz, H-20);
| 4.41 (dxd, J=11.9/3.2Hz, H-13); 4.38 (dxd. J=13/4Hz, H-6e); 4.15 (dxd,
J=10.7/4.3Hz, H-24); 4.08 (dxd, J=9.2/3.5Hz, H-15); 3.42/3.40/3.37 (3xs,
3xOCHj); 3.23 (dxdxd, J=10.9/8.5/5.6Hz, H~21); 3.17 (ixd, J=13.2/3.6Hz,

H-Ga).

52 mixture: ketone/hemiketal = 40/60
ketone: 5.38 (d. J=8Hz, H-28); 4.92 (d, J=10. 7Hz. H-26) 4.60 (d, J=10Hz.
H~20); 4.47 {(d, J=8. SHZ. H-15)
hemiketal: 5.08 (d, J‘-QHZ. H~29): 5.11 (d, J=4.2Hz, H-26) 4.83 (d, J=10Hz,
H-20); 3.76 (dxd, J=11.6/4.6Hz, H~13).

S8a 5.4 (dxd, J=8.9/1.1Hz, H-29); 5.12 (d, J=10.8Hz, H~26); 4.57 (db, J=10.5Hz,
'H~20); 4.24 (dxd, J=13.6/4.8Hz, H-6equ.); 4.07 (dxd, J=11/3.5Hz, H~24); 3.63
(d, J=8.5Hz, H~14); 3.52/3.40/3.21 (3xOCHy).




A Th;s§)i " O -CH err]CH=CHerr] 3c a7
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-0 Sy -Cerr]Herr] - Compound A) 5
I11a -osqe -OtBDIVB O -CH err]CH=CH err]
Conmpgund B) 6a OH O -derr

FR5J0 6b Ila A o I Vil S -qerr]H[erJroiangg
I -OH -OH O C[err]H[err] 6d Ia

OH o] -(%_I[‘er £ H err] I a

v 5.3¢ kg, JgB.9/1.THz, H-29); 4.89 (d. 4340 2Hz, H-za)mez (d, J=(1p 3Hz,

rlHerr]  7ap-30)| &3 (dxd, J=4.3/13@Hz, H-Bequ.): §1§4 (m H-$2); 2. 84 (dxd H-238).
-CHJerr]CHCH err] -FK 506 7b Ila A"
-CHlJerr] G CH er r k 32148: J=9Hi @4-29 5.18 {d, J=&Hz, H~26); 4:68Hd, J=10. 4Qz H-
-CHerr]g%t;CH[err 3 )A ¢ O—|z ) ég:{ 20): 4.37
_CHferr] CH=CH er r ](db 7Jé1o 4H4 ;—ee@) 4.18 (@yH-24); 3.44/341/3.36 (3@. 3xOCHg).
-CHjerr] CH=CH[ err] A -OtBDWS -CH
rr]Haeor] 5 333d<}'-9m|b62@m§£9@ (d)J=9 §Hz, H-2P) 4.92.(d, J—JQMHBDNBO) 4.36

d
- g COO H gzbef.ﬁ’—]fﬂizehtbequ }; 4. nCGHm-ngN:gXors%E/s 36 tﬁs 3x6c:H )HOt BDVB
d

Co O H

-ClerrIHErrl. 535 (d, J=9Hz, H~29); 4.88 (sb, H~26); 4.81 (d, J=8.2Hz, H-20); 4.53 (H-24);
4.11 (db, J=13Hz, H~686); 4.03 (dxd, J=2.8/9.5Hz, H~14); 3.40/3.34/3.23 (3xs,
3xOCHaz).

622! 5.74 (dxdxt, J=10/17/7Hz, H-37); 5.34 (d, J=OHz, H-29); 4.80 (d, J=9Hz, H-20);

4,54 (H~24); 4.02 (dxd, J=2.5/10Hz, H-14); 3.41/3.34/3.22 (3xs, 3xOCHj).

g32) 5.72 (dxdxt; J=10/17/7Hz, H~37); 5.41 (d, J=OHz, H~29); 5.18 (d, J=10.5Hz,
H-26); 5.04 (dxq, J=17/2Hz, H-38tr.); 4.98 (dxq. J=10/2Hz, H~38cis); 4.65 (d,
=10Hz, H-20); 4.12 (dxd, J=3/11Hz, H~-24); 4.04 (dxd, J=3/13Hz, H~Be); 3.19

(dxt, J=3/13Hz, H-Ba); 3.02 (m, H-32).

fore i A -t Ao s Y < oe

642) 5.75 (dxdxt, J=10/17/7Hz, H-37); 5.28 (d, J=9Hz, H-29); 5.17 (d, J=THz, H~26);
5.08 (dxd, J=2/17Hz, H-38tr.); 4.98 (dxd, J=2/10Hz, H-38cis); 4.88 (d, J=10Hz,
H-20); 4.28 (dxd, J=4/13Hz, H-8e); 4.15 (m, H-24); 3.70 (1, H-14);

" 2x3.42/3.52 (2xs, 3xOCHa); 3.25 (txd, J=13/3Hz, H-6a); 3.03 (m, H-32).

85 - 5.43 (d, J=8.8Hz, H-28); 4.97 (d, J=9.5Hz, H-20); 4.82 (H-26); 4.30 (H-24);
4.04 (db, J=13Hz, H~Be); 3.79/3.41/3.35/3.33 (4xs, 4xOCH3z).

, 87 8.20/7.48/7.08 (imidazolyl-H); 5.37 (d, J=GHz, H~29); 5.26 (dxd, J=1.9/8.9Hz,
H-14); 4.88 (d, J=10.6Hz, H-26); 4.60 (d, J=10.3Hz, H-20); 4.34 (dxd,
J=4.5/13.6Hz, H-66); 4.12 (dxd, J=3.3/10.2Hz, H-24); 3.48/3.42/3.41 (3xs,

' 3xOCHjg). |

68 mixture: ketone/hemiketal = §0/40
' ketone: 5.38 (d. J=8Hz, H-29); 4.98 (d, J=10.5Hz, H-26); 4.68 (d, J=10.3Hz,
H-20); 4.48 (d, J=B.9Hz, H-15).
hemiketal: 5.11 (d, J=OHz, H~28); 5.13 (d, J=4.4Hz, H~26); 4.87 (d, J=10Hz,
H~20); 3.76 (dxd, J=11.4/4.4Hz, H=13).

- 892 5.36 (d. J=8.2Hz, H-26); 4.86 (db, J=10Hz, H-29); 4.31 (dxd, J=13.3/4.3Hz,
H-6equ.): 4.1 (dxd, J=10,2/3.8Hz, H-24); 3.54/3.41/3.32 (3xs, 3xOCH3).
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Conmpound F) 12b I tBDI\/S Ot BDVS 0]

-CH err]CH=CH err] a) Deprotection or, respectively, reduction of this
conpound gives the conpound . of Exz_a_‘rﬁ)_l_ e 6¢c (= Exanmple 73) or,
respectively, of Exanple 28 S . 900-9725 _
-22- ' '
5.38/5.18/4.71 (3xd, J=8.5/9.1/10.4Hz, H-26/29/20): 3.58/3.42/3.31 (3xs,

3xQCHs).

69¢

5.42/5.13/4.59 (3xd, J=9.8/10.8/10.6Hz, H~29/26/20); 4.08 (dxd, J=11/3.5Hz,

69d .
H-24); 3.6/3.38/3.32 (3xs. 3xOCHy).

502 4.35 (dxdxd, J=5/8/11Hz, H-33): 3.41/3.37/3.34 (3xs, 3xOCH,); 3.07 (s.
' CH3S02-). .

g12) 6.73 (dxdxt, J=10/17/THz, H-37); 5.22 (d, J=9Hz, H-29); 4.34 (m, H-33);
3.41/3.36/3.33 (3xs, 3xOCHg); 3.08 (s, CH3SOz-).

82 5.20 (s, H-26); 5.17 (d, J=9Hz, H-29): 4.98 (d, J=9.7Hz, H-20); 4.12 (H-6e);
4.10 (d, J=4.6Hz, H-10); 4.04 (m, H-24); 3.40/3.36/3.30 (3xs, 3xOCHy); 1.685
(d. J=1Hz, 28-CHg); 1.68 (d, J=1Hz, 19~CHg}; 1.28 (d, J=B.7Hz, 11-CHg); 0.99
(d, J=6.5Hz, 17-CHg); 0.955 (d, J=THz, 25-CHg); 0.86 (t, J=7.4Hz, H-37).

83 - 5.10 (d, J=9Hz, H-29); 1 5.12 (s, H-26); 4.94 (d, J=9.5Hz, H-20): 4.09 (db,
J=13Hz, H-6e): 3.94 (d J=3Hz, H-10); 3.73 (m, H-24); 3.41/3.35/3.33 (3xs,
3xOCH3); 1.64 (d, J=1Hz, 28-CHa); 1.58 (d, J=1Hz, 19-CH3); 1.40 {d, J=6.8Hz,
11-CHs): 0.99 and 0.99 (d and d, J=7 and 7Hz, 17-CHj and 25-CH3): 0.87 (t.
J=7.4Hz, H-37}.

843 5.22 (d, J=8Hz, H~29):; 5.04 (d, J=6.6Hz, H-26); 4.80 (d, J=10Hz, H-20); 4.15
(s, H=10); 4.00 (m, H-24); 3.94 (dxd, J=3/13Hz, H-Ge); 3.47/3.43/3.41 (3xs,
3xOCHg): 3.05 (dxdxd, J=4. 3/8 8/11.3Hz, H-32); 2.85 (dxd, J=7.9/16.7Hz,
. | H-23a); 2.51 (dxd, J=5.1/18. 7Hz. H-23b); 2.32 (m, HSO). 1.74 (d, J=1Hz,
19-CHj3); 1.63 (d, J=1Hz, 28-CHg); 1.29 (d, J=7Hz, 11-CHgz); 0.85 (t, J=7.4Hz,
H-37).

85 . 5.27 (s, H-26); 5.18 (d, J=9.1Hz, H-28); 5.13 (d, J=0.5Hz, H~20); 4.07 (dxd,
J=4.9/13.5Hz, H-6e); 3.95 (m, H-24); 3.90 (m, H-22): 3.62 (dxdxd,
J=2.4/4.4/8.2Hz, H-15); 3.54 (dxd, J=2.3/9.5Hz, H-14); 3.23 (dxt, J=5/10Hz,
H-13); 3.41/3.40/3.38 (3xs. 3xOCHg): 1.70 (d, J=1Hz, 28-CHg); 1.58 (s,
19-CHs); 1.10 (d, J=7Hz, 11-CHa); 0.98 (d, J=7Hz, 25-CHa); 0.95 (d, J=7Hz,
17-CHg); 0.89 (t, J=7.5Hz, H-37). |

86 5.28 (d, H-29); 5.27 (s, H-26); 5.17 (d. J=10.1Hz, H-20); 3.94 (db, J=13Hz,
H-6e); 3.8 (m, H-24); 3.58 (dxd, J=5.7/9.5Hz, H-14); 3.81 (s, 9~OCHa); 3.50
(s, 15-OCHz); 3.41 (s, 32-OCHg); 3.34 (s, 13-OCH3); 3.10 (dxdxd,
J=2.5/6/10Hz, H-15); 3.02 (dxdxd, J=4.3/8.8/11.2Hz, H-32); 2.30 (dxt.
J=3.8/13Hz, H-6a); 1.75 (d, J=1Hz, 19-CHa); 1.69 (d, J=1,1Hz, 28-CHa). 1.16



Exarr'pll' _-f'rr'pound of formula Ill (Rerr] Rlerr] = OGtBDM5; Rerr] =

Cerr]H ;  This Sheet Has BeeRRepladed+ R[err]= O R'[err]+R'[err]= OCO O
Rl err] [err]; =2, Rlerr]= Rerr] =H
(processfc) ution of 0.8 g of the compound of formula
1l (Rlegr] = Rerr][ = . Rlerr] = derr]Herr]; Rerr] + Rerr] =

O R'[ernr] = R"[err] OH Rerr] = CHerrls ~ [err] =sb;, n =2 Rerr]
= Rlerr] =H) in 40 ml of acetonitrile are added in turn 0.2 m of 900-9725
di phosgene and 1.75 g, fg;.&i et %I am nopyridine. The reaction mxture is
stirred for 1.5 hodfs' Rt Fodld hpel GufdiNe7Hmm @5+ Cresn. mk@,d,=ng§.s,7q§§§_ri bed
i n exanpl e 1 (n-hexaveltetdfydHzatetnte = 9/1) to give the title substdhce in
formof a colourless foam ~ - Anal ogously as described in exanple
13 the fol LPWi ng cémadddndrSHal Has) nulaied, =3.oH3, IH-20y: @ s8lqbabAed;, i1y )ogryfof
col ourl ess”foans ( rnl ,-,%q_g*lﬂ : F[ = r]: err
sb; n =2; Rerr] :@ﬁﬁéfjr‘i.ﬁ err )é[sﬁg[rde'?orl .3"?%.1:2 “xgwoghﬁ‘
g8l 5.30 (d, J=8Hz, H-29); 5.02 (d, J=8,2Hz, H-26); 4.83 (d, J=8.7Hz, H-20); 4.48
(dxd, J=3/13Hz, H-Be); 3.97 (m, H-24); 2x3.40/3.22/3.13 (3xs, 4xOCH3).

e

89 5.28 (d, J=8Hz, H-29); 5.25 (d, J=6Hz, H-26); 4.84 (d, J=10Hz, H-20); 4.30
(dxd, J=3/13Hz, H-6e); 4.02 {(m, H-24); 3.71 (d, J=8Hz, H-14); 3.04 (m, H-32);
3.59/3.44/3.38 (3xs, 3xOCH3). '

902) 5.32 (d, J=8.7Hz, H-29); 5.22 (d, J=6.8Hz, H-26); 4.77 (d, J=10.3Hz, H-20):.
4.29 (db, J=13Hz, H-6e); 4.03 (m, H-24); 5.45 (d, J=8.6Hz, H-14);
3.44/3.43/3.38 (3xs, 3xOCHjs). '

o1 8.20/7.48/7.08 (imidazolyl-H); 6.22 (d, J=9.1Hz, H-29); 5.31 (dxd,
J=2.8/8.2Hz, H~14); 5.09 (d, J=6.0Hz, H-26); 4.88 (d, J=8.7Hz, H~20); 4.31
(dxd, J=3/12Hz, H-Be); 4.08 (m, H-24); 2x3.43/3.41 (2xs, 3xOCH3).

92 mixture: ketone/hemiketal = 34/66
ketone: 5.25 (d, J=0Hz, H~29); 5.07 {3, H-26); 4.84 (d,J=8.7Hz, H-20).
hemiketal: 5.04 (d, J=8Hz, H-29); 5.15 (s, H-26); 4.76 (d, H-20); 3.57 (dxd,
J=9.8/2.6Hz, H-15); 3.75 (dxd, J=11.7/4.6Hz, H-13). |

o 83 mixture: ketone/hemiketal = 1/1.8 _

’ ketone: 5.25 (d, J=9.2Hz, H-29); 5.08 (d, J=6.8Hz, H~26); 4.85(d,J=9.6Hz,
H~20). |
hemiketal: 5.04 (d, J=9.3Hz, H~29); 5.15 (s, H-28): 4.76 (d, J=10.2Hz, H-20);
3.57 (dxd, J=10.1/2.4Hz, H-15); 3.76 (dxd, J=11.7/4.5Hz, H-13).

94 5.28 (d, J=9.1Hz, H29); 5.19 (d, J=5.9Hz, H26); 4.97 (d, J=9.7Hz, H20); 4.40
(m, HBe); 4.29 (dxd, J=8.9/4.5Hz, H13); 3.92 (t, J=7Hz, H15); 3.87 (m, H24);
13.41/3.39/3.38 (3xs, 3xOCHg); 3.24 (m, H21). '

95 ' 5.28 (d. J=9.0Hz, H-29); 5.12 (d, J=7.9Hz, H-14); 5.10 (d, J=7.5Hz, H-26);
4.82 (d. J=10.4Hz, H-20); 4.23 (dxd, J=13/3Hz; H-Be); 4.02 (t. H24);
3.50/3.41/3.30 (3xs, 3xOCHs); 2.15/2.06 (2xOAc). |

98 © 5.20 (m, 2H, H~29 and H~14); 5.10 (d, J=BHz, H-26); 4.90 (d, J=0.7Hz, H~20);
4.30 (dxd, J=13.3/4.5Hz, H-6e); 4.08 (m, H-24); 3.45/3.44/3.41 (3xs,
3x0CHy); 3.20 (m, H-21): 2.12 (OAc).

T ———— e




err EX form isoner err err err
S[[er]r] SheetHasBeenRe laquarﬁ[ ng | R | - R | _
Rerr] Illlllluullrm,erlal 14 11 A -O tBDVS - O t BDVS
- o t BDVs JF b 15 | A -OtBDVS
-ocoo §F  Ex. 28 16 |  C -OH
-0 CO- -OBOC U OH Ex. 27 17 11 - -OH
-0 CO -0 CO O Ex-485 18 | B -908-9725
-0 G0 OHs 28 (d, JQ7HZ. H-28% 5,00 (247 Qﬁﬁ -26); 485 (0. ye10.4z Hog
* toget vylth R6528( 594 Corr{aoun ) )érr]

= OtBDNS; “Rlerr] 443 @P“P]an’@ﬁ]‘f H-6e); 4.05 (m, He 2ﬁ[e°‘|=§9}’3 ‘WR{ Rgi‘s :3X@§3H3)R[ err}
= Rerrf = R[err] 3G (m Fb2n§:] 2.55 @ HbAGE] [err]

r] Rlerr] = Rerr] = Rerr = H dlastere0|sorrer O
5.37 (d. J=5.4Hz. H-~26): 5.32 (d, J=8.7Hz, H~29); 4.78 (d, J=10.2Hz, H-20);

4,16 {dxd, J=13/3Hz, H—Ge) 4.00 (m, H~-24); 3.42/3.38/3.36 (3xs, 3xOCHy),
2.21 (s, OAc).

99 5.31 (d, J=9Hz, H-29); 5.19 (d, J-GHz. H- 26) 5.08 (dxd, J=5/7Hz, H~14); 4.80
(d, J=10Hz, H-20); 4.38 (dxd, J=13/3Hz, H-~Be); 3.81 (m, H-24).

100 5.28 (d, J=9.1Hz, H-29); 4.96 (d, J=10.1Hz, H~20); 4.76 (d, J=4.8Hz, H~26);
4.21 (m, H-24); 3.99 (dxd, J=2.3/9.7Hz, H-14); 3.40/3.35/3.34 (3xs, 3xOCHs);
3.02 (dxdxd, J=4.3/8.8/11.3Hz, H-32); 1.80 (d, J=1Hz, 19-CHg); 1.74 (d,
J=1.1Hz, 28-CH3); 1.16 (d, J=7Hz, 11-CH3); 0.94 (d, J=7Hz, 25-CHj and
17-CHg): 0.87 (t, J=7.4Hz, H-37). |

101 §.32 (d, J=9Hz, H-29); 5.23 (d, J=7.8Hz, H-28); 4.85 (d, J=10.2Hz, H-20); 4.17
' (dxd, J=4713.5Hz, H-6e); 4.02 (m, H-24); 3.80 (m, H-15); 3.51 (dxd,
J=1.4/9.5Hz, H~14); 1.78 (d, J=1Hz, 19-CHg); 1.44 (d, J=6.9Hz, 11-CHy).

b TN

_ 1022) 5.09 (sb, H-26): 4.99 and 4.91 (d and d; J=10 and 10Hz, H~-20 and H~29); 4.33.
( (db, J=13Hz, H-6e); 3.66 (m, H~22); 3.57 (m, H-24); 3.43/3.38/3.36 (3xs,
3xOCHs). '
103 5.215/5.14/4.95 (3xd, J=9/5.4/10.2Hz, H-29/26/20); 4.28 (dxd, J=4.5/13.7Hz;
* H-6equ.); 3.64/3.58/3.41/3.32 (4xOCHs). -
" 104 . 5.28/5.06/4.87 (3xd, J=8.9/7.2/10.4Hz, H-29/26/20); 4.22 (db, J=13.5Hz,

H~-8equ.); 3.33/3.42/3. 56 (3xs. 3xOCHs).

105 . 6.44/7.82 (2xsb, 2xNH); 5.22 (sb, H~26); 5.15 (d, J=8.9Hz, H-29); 4.95 (d,
J=9.2Hz, H-20); 4.53 (sb, H-8equ.); 4.18 (dxd, J=4.6/13.5Hz, H-24); 3.25(q,
H-21); 3.15 (dxt, H~Ba); 3.39/3.42/3.435 (3xs, 3xOCH3). '

106 5.26/5.08/4.88 (3xd, J=9.5/6.9/10.4Hz, H-29/26/20); 4.24 (dxd, J=4.4/13.5Hz,
H-Bequ.); 4.03 (tb, H-24); 3.56/3.41/3.33 (3xs, 3xOCHg); 2.97/2.76 (2xs,
2xNCH3). '

1075) 5.32/5.13/4.97 13xd, H-26/29/20); 3.95 (m, H-24); 3.36/3.39/3,42 (3xs,
3xOCHj.

117 - 5.25/5.05 (2xd, H-26/29); 3.31/3.36/3.42 (3xs, 3xOCHg); 3.03 (m, H~32).

1186 5.2/5.02 (m/d, H-29/26/20); 4.38 (dxd, H-Bequ.); 3.42/3.38/3.35 (3xs,

3x0OCHa).
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spectrum:

212.32 (C-22), 202.22 (C-10), 170.27 (C-8), 165.04 (C-1), 139.26 (C-19),
133,22 (C-29), 130.93 (C-28); 123.57 (C-20); 84.466/84.145 (C-26/32).
18.475 (C-13), 77.588 (C-15), 76.573 (C-10), 73.478/73.451 (C-33/14),
79.14 (C-2), 66.9 (C-24), 58.816/57.042/56.483 (3xOCHs), 54.493 (C-21).
46.995 (C-18), 45.819 (C-23). ' ’
210.5/202.5/170.9/165..4/75;2(c-22/10/8/1/9) .

210.1/205.8/172.8/165.9/78.2 (C-22/10/8/1/9) .

170.12/169.72 (C-1/8), 150.4 (0.C0.0), 138.87 (C-18), 132.47 (C-28),
129.62 (C-29), 123.35 (C-20), 96.79 (C-9). 83.997 (C-32).

201.70 (C-9), 170.14/165.05 (C-1/8), 149 (b.C0.0). 138.01 (C-19). 131.11
(C-29), 129.50 (C-28), 124.25 (C-20), 83.916 (C-32). |

199.10 (C-10), 166.99/165.87 (C-1/8), 152.3/148.22 (0.CO.0). 138.28/
131.02/129.68/124.16 (C-19/29/28/20}, 84.126 (OCmey), 83.992 (C-32),
80.535 (C-9), 79.17 (C-13). 78.237 (C-24), 77.892 (C-22), 77.524 (C-15),
77.01 (C-26), 73.671 (C-14), 73.384 (C-33), 72.137 (C-2), 57.485/
56.934/56.551 (3xOCHs). 49.047 (C-18), 44.062 (C-21), 38.118/37.531

: O mM of acetoni : . .
xture is stirred for etonitrilgsand 5 m of acetic aci 0@

(C-25/C-6}. 35.071/34.636/34.39 (C-30/31/11), 32.647 (C-16), 31.094/

40.797/30.584 (C-34/3/35): 27.97 (C-12), 27.58 (C-17), 25.673 (C-23), 24.85
(C-36), 23.304 (C-5), 21.875 (17-methyD), 20.818 (C-4), 17.362 (18-methyl),
14.783 (28-methyl), 13.223 (11-methyl), 11.929 (C-37); 9.26 (25-methyl).

167.88/166.00 (C-1/8), 152.41/149.72 (2x0.CO.0), 137.22/133.09/128.98/
124.98 (C-19/20/28/20), 104.10 (C-9), 88.88 (C-10), 57.326/56.963/56.226
(3x0CHs) 50,855 (C-18), 46.017 (C-25). 42.98 (C-21). 39.997 (C-6), 35.237
(C-30), 35.026 (C-16), 34.39 (C-12), 33.981 (C-31), 31.982 (C-11),
31.287/31.250 (C-23/34), 30.312 (C-35), 26.284 (C-3), 25.840 (C-38),
25.383 (C-17). | |

201.51 (C-10)'._ 170.89 (C-1), 164.82 (c-8). 150.03 (0.C0.0), 137.85/
131.44/129.65/124.84 (C-19/29/28/20). '

170.66/170.56 (C-1/8), 149.86 (0.C0.0), 138.30 (C-19). 130.39" (C-28).

129.80 (C-29), 123.91 (C-20). 84.226 (C-32), 80.051 (C-13), 79.23 (C-8).

78.966/78.904 (C-22/24).



and et hyl
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filtered ar
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The organi c phase is separted, washed in turn wth
hloric acid and brine again, dried over NaJerr]SOerr],
’aporat ed under vacuum Chr_omat ography of the residue (ethyl

171.66/170.91 (C-1/8), 149.44 (0.C0.0), 138.44 (C-19), 130.20 (C-28),
129.36 (C-29). 123.80 (C-20), 84.138 (C-32), 81,238 (C-9), 80. 48 (C-13),
79.403 (C-22), 79.111 (C-10), 78 927 (C-24), 77.25 (C-14), 76.994 (C-15),
75.947 (C-26).

172.97 (C-1), 168.48 (C-8), 134.4 (C~19), 131.59 (C-28), 128.97 (C-29),
126.53 (C-20), 84.166 (C-32), 75.195 (C-33), 58.033/56.829/56.127
(3xOCHz), 48.844 (C-18), 46.212 (C-21).

167.73/164.85 (C-1/8), 149.68 (0.CO.0), 136.79 (C-19), 132.39 (C-28),
132.39/130.73 (C-28/29), 128.53 (C-20), 84.111 (C-32), 57.693/56.820/

| 56.472 (3xOCHg).

202.42 (C-9), 171.13 (C-1), 165.28 (C-8), 136.11 (C-19), 132.62 (C-29),
131.12 (C-28), 126.82 (C-20), 84.113 (C-32), 58.458 (O'CHI.3). 56.531
(2xOCH3), 48.714 (C-18), 46.373 (C-23).

173.74 (C-1), 168.91 (C~8), 137.50 (C-19). 131.73 (C-29), 128.58 (C- 28)
126.33 (C-20). 84.208 (C-32), 57. 2/57.061/56. 676 (3xOCHa).

209.9/208.9/199.45/165.4/163.1(C~22/14/10/1/8)

159.04 (~OCHO) .

208.54 (C-22), 199.53 (C-10), 166.42 (C~1), 164.38 (C-8), 158.58 (OCHO),
140.28 (C-19), 137.73 (C~29), 130.79 (C-28), 123.57 (C~20), 86.243 (C~26).
84.057 (C~32), 76.9 (C-14), 75.0689 (C-33), 73.417 (C-2).

208.27 (0-22). 199.20 (C~10), 167.64/163.74 (C-'IIIB). 154,47 (0.CO.N),
140.50/137.89/130.14/123.39 (C-~18/29/28/20), 70.206 (C-2).

900 f?

Fas described in exarmpl e 19 the followi ng compounds of fornul ae
11 are obtained in formof col ourdéess foams (Rlerr] =
Rlerr]= OCH err] Rlerr]= O4 Rerr]= Rerr] =

err]

201.2(C-10); 168.6 (C-1); 165.6 (C-8); 137.4 (C-19); 130.9 (C-28); 128.9 (C-20);
128.5 (C-29).

210.32 (C-22), 167.78/167.16 (C-1/8), 155.54 (O.CO.N), 138.79 (C-19), 135

(b, C-29); 131.02 (C-28). 124.43 (C-20), 91.609 (C~10), 84.054 (C-32),
75.092 (C-33), 68.584 (C-24), 58.109/58.042/57.842 (3xOCHa).

208.65/200.42 (C-22/14), 167.39/164.83 (C~1/8). 154.24 (O.CO.N), 139.33
(C-19), 137.29 (C-29), 130.71 (C-28), 124.16 (C-20).

This Sheet Has Been Repl

b

IB




24 [err] _ - 25-

Exanple 2 ound of formula | (R err] = Rerr] = OtBDM5; "Rerr] =
Clerr] H er! g Rlerr] +R[err] = Rerr] + Rerr] = O Rerr]=
Rlerr] = nerr]; Rlerr] = OH [err] =sb; n =2 Rerr] =
Rerr] = r] = H (process d) 200 mg of crown[18. 6] et her,
200 ng of sium carbonate and 1.5 m of '

4= 900-9725

209.25 (C-22). 169.24 (C-1), 166.27 (C-8), 153.41 (0.CO.N}. 140.69 (C-19).
140.29 (C-29), 128.40 (C-28), 122.82 (C-20), 87.968 (C-26), 30.905/86.991
(C-9/10), 84.261 (C-32), 61.503 (15-OCH3). 58.071 (32-OCHy). 56.877
(13-OCH3). '

38

208.14 (C-22), 184.68 (0.CS.N), 168.92 (C-1), 165.28 (C-8), 141.03 (C-19).
1139.72 (C-29), 129.43 (C-28), 122.85 (C-20), 95.02 (C-10), 91.581 (C-9).
88.676 (C~26), 84.297 (C-32), 82.275 (C-13), 78.245 (C-15), 75.575/75.432
(C-33/14), 72.818 (C-2), 68.016 (C-24), 61.514 (15-OCHg), 58.238

49

" (32-OCHj), 56.808 {13-OCHg), 56.512 (C-21), 48.776 (C~23), 30.083 (N-me-_
thyl).

210.10/208.92/208.25 (C~22/10/14), 167.39/164.05 (C-1/8), 138.39/138.10/
130.36/123.85 (C~19/29/28/20), 81.232 (C-9), 80.082 (C-15).

208.31/208.70/204.01 (C-22/10/14), 167.92/163.88 (C-1/8), 139.79/137.45/
130.83/123.97 (C~-19/29/28/20), 83.118 (C-10), 87.831 (C-24). 58.512/
58.027/58.02/54.311 (4xOCH3) '

55 208.92 (C-22), 198.98 (C-10), 166.97/163.28 (C-1/8), 140.66/137.29/
131.02/123.46 (C-19/29/28/20). '

56 208.89 (C-22), 199.66 (C-10), 165.85/164.51 (C-1/8), 139.92/137.41/
130.13/123.35 (C-20/29/28/20), 70.59 (C-2), 67.281 (C-24), 62.863 (C-9).

57 209.55 (C-22), 196.68 (0-10). 168.0/164.38 (C-1/8), 140.28/137.05/130.88/
123.28 (C-~19/29/28/20), 85.703 (C-26), 84.087 (C-32), 75.189 (C-33),
70.388 (C~2), 68.139 (C-24), 62.075 (C-~9), 60.122/58.019/57.752 (3xOCH3),
56.213 (C-21), 48.031 (0-23}, 46.862 (C-18), 16.043 (19-methyl), 11.14
(28—methyl)

59 208.58 (C-~22), 203.72 (C-10), 170.7 (C-1), 163.86 (C—S). 140.39/137.51/
130.96/123.69 (C-19/29/28/20), 86.028 (C-26), 84.051 (C-32), 80.267
(C~15), 79.691 (C~13), 78.424 (C-9), 75.118 (C-33), 73. 368 (C-14), 72.925
(C-2), 68.033 (C-24), 61.289/57.928/55.55 (3xOCHjz), 56. 357 (C-21), 47.658
(C~18), 47.291 (C-23).

66 209.5/204.6/167.5/164.3/81.5 (C_-22/10/1/,8/9) .

_\\\
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Fradded to a solution of 100 mg of the conpound of formula

met hyl

Il (R enR OtBDMS;, Rerr] =CJerr]Herr]; Rerr] =Rerr] = Rerr]
H Re = Rerr] + Rerr] =0; Rerr] =Rerr] = O, Rerr] =
OCH[ err] 3 ; n = 2; diastereoisonmer A and stirred for 1.5 hours
at room §perature. - The reaction mxture is worked up as described in
exanpl e JF(n- hexane/ ethyl acetate = 2/1) to-ggve the title substance do'l
form of @ col ourl ess foam Anal ogously as described in exarrp
29 the f#l 1 owing co ound re obtained in form of

col ourl efs foams . gi’%[gggrﬁgﬂf é) %]%Qféé "]5?11 (G &8 r 140- 84/ 835 T9/£30-8/

Rl err] R efr] —1£B 44 RF-GIS!%SIZ&IWFBSB](C-S)RFBWS -2+, [err]=sb; n =2):
R'[err] starting ex: form isoner Rl err] Rl err]

Rerr] | Blerr] 20/RerCr22). a3 i@10), SB6.71HeR47 (C-1/8). 139, 0@155353\’5

- BDNIS r

_8: e & %% e F:}o 73/34.90 (C—19/29/28§9) %@4053(&26) ba.14 (c-3%). 78.99 C5ay, OVE

77.963 (C-15), 75.699 (C-14), 73.466 (C-33), 72.245 (C-2), 67.223 (C-24),
64.425 (C-9), 57.521/56.865/56.522 (3xOCH), 55.062 (C-21), 9.094 (25-me-

thyl).

109 211.81/197.45 (C-22/10), 165.0/164.76 (C-1/8), 138.26/131.68/130.93/
123.37 (C-18/29/28/20), 62.723 (C-8), 8.371 (25-methyl).

110 - 210.07/209.53/205.85 (C-22/14/10), 167.32/164.52 (C~1/8), 139.69/135.58/
130.53/123.81 (C—-19/29/28/20) 81.337 (C-9), 72.293 (C-2), 8.58 (25-me-
thyl).

111 211.37/206.86/203.55 (C~22/14/10), 167.76/164.71 (C-1/8), 138.96/134.31/

130.30/124.64 (C-15/29/28/20).
112 - 200.24 (C-10), 167.81/166..31 (C—US). 148.01 (Q0.CO.0), 138.54 /129.73/

129.13/123.57 (C-19/29/28/20), 74.637 (C-8), 11.737 (C-37), 10.257
(25-methyl). '
113 201.74 {C-10), 170.16/165.04 (C-1/8), 149.25 (0.CO. 0}, 76. 213 (C-9).
1148) 173.26/168.78 (C-8/1), 138.44/131.93/129.13/126.4 (0-19/29/28/20) 84.242

(C-32), 79.984/79.887/79. 744 (C-10/26/8), 72.737 (C-2).

’ 118 213.24 (C-22), 168.09/186.97 (C-1/8), 155.52 (O.CO.N), 137.89/131.32/
' 130.45/123.89 (C-18/29/28/20), 8.891 (25-methyl).

1) 250 MHz/CD30D
2) 250 MHz/CDClg

3) 500 MHz/CDCl3+CD300

4} 330°K
5) 323°K
8) 320°K
7) 250 MHz . g _
- IThis Sheet Hg

W




R err] =0t BDV5; R[err] C[err]H[err];,R[err] +

Exam] Pri -

Rl err Jerr] = OCHer]; - [err]=sb; n=2;, HRerr] =Rer].
= H di Fooi somer A (process f) 32a: conpound of formula
Il (R € y OH, Rerr] + Rerr] = O Rerr] = OBz; Rerr] = H 32b:
conpou formula | (Rs = OBz; Rerr] + Rerr] = O Rerr] = 0Bz
Rl err] H) 32c: corrpound of forrmla Il (Rerr] = OBz; Rerr] + Rerr] =
= OH, Rerr] H) 32d: conpagrd of fornmula Il (R [errdoofg,gsBz;
Rlerrjg= OH S ;

The compounds of the invention in free form or pharmaceutically
20 eptable salt form, hereinafter briefly named the "agents of the
otion", possess pharmacological activity. They are thus indicated for
y5e as phannaceuta.cals In particular they possess antiinflammatory, and
JI[m,_,msupp::essant: and antiproliferative activity.

The antiinflammatory activity may e.g. be detemmined in the
following test methods, wherein abbreviations have the following
significance:

DNP = 2, 4-d:|.m.trophenol

DNFB = 2,4~dinitrofluorobenzene

TPA = 12-o-tetradecanoylphorbol-13-acetate

1. Iohibition of mast cell degramulation in vitro
Murine mast cells (CFTL~12) are treated with DNP-specific IgE
overnight. Degranulation is triggered by the addition of antigen (DNP) and
" measured as hexosaminidase activity in cell supernatant after 60 minutes in
a colorimetric assay. Inhibitory substances are added 30 minutes prior to
" DNP. ' '

The agents of the invention elicit in this test degranulation of
' mast cells (ICsp) at a dosage from about 1 ng/ml to about 50 ng/ml.

2. Oxazolone-induced allergic contact dermatitis (mouse)
[the test method is as described in F.M. Dietrich and R. Hess,
Int. Arch. Allergy 38 (1970) 246-259]: -

The agents of the invention elicit in this test an activity
(inhibition of inflammatory swelling) of up to 58 % upon a single topical
application as a 0.01 % solution. Hydrocortisone (1.2 %) is inactive under
these conditions in this model and indométhazine (3.6 %) inhibits
inflanmation by only 22 %. : -
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-26- - 3 5 nol -equivalents of 4-dinethyl am nopyridine and 1.3 nol

'benzoyl chlorlde are added to a sol ution of 0 6 g of the

equi val
conmpound ormula | (Rerr] - Rerr]= 0O tBDMS; Rerr] = Cer]Herr];
Rlerr]= err] =Hew]=kt Rlerr] + Rlerr] = Wmﬂ +New] = Qg
Rlerr] = Frr] = OH Rerr] OCHerr]; [err]=sb; n
di-ast ereoi goner. A) or of the conpound of fornula I (R[err] = Rerr] =
Ot BDVES; err] = derr]Herr]; New] Rerr]=H W1+New] = O
Rlerr] =fH, R Jerr] =CH, Rlerr] OG{&&%] [err]=sb; n = 2). oodht82s
reaction gh xture is stirred for 45 n1nutes and then wor ked- up as descrlbeé
in e ié E% gég ]

xanpl Ilm(][] hexan 391 agelate 4/&eémr1 132/&\211120 yield the title

subst anc :
' (the_test method is as descrlbed in e.g. EP 315 978):

Two topical applications of a 0.13 % formulation of the agents of
the invention result in inhibition of the inflammatory reaction by up
to 44 §%.

4. Inhibition of phorbol ester (TPA) - induced irritant contact dermatitis
{(mouse)
(the test method is as described in e.g. EP 315 978):
The agents of the invention elicit in this test upon single
application of a 0. 4-3.6 % formulation an inhibition of the 1nflammatory

reaction by up to 40 .

S. Inhibition of.arachidanic'acid ~ induced irritant contact dermatitis
{mouse)

. Female NMRI mice are treated topically on both the inner-and outer
sides of the right ear with 10 pl of DAE 244 (DMSO/acetone/ethanol=2/4/4)
containing the test compound (usually 1.2 and 3.6 %). After 30 minutes the
iight ear is treated topically with 10 pl (both inside and oﬁt) of acetone
containing 1 mg of arachidonic acid. After a further 90 minutes the mice
are sacrificed and the ears cut off at the cartilage line and weighed. The
difference in weight between left and right ears is calculated and the
. $ inhibitioh taken relative to the group treated with arachidonic acid

alone.

The agents of the invention elicit in this test upon single
application of a 0.4-3.6 % formulation an inhibition of the inflammatory
reaction by up to 30 $%. '

6. Inhibition of ionophore {A 23187) ~ induced irritant comtact dermatitis

{mouse)

Female NMRI mice are treated topically on the inside of the right
ear with 15 pl of acetone/10 % DMSO containing 15 pg of A 23187 with or
without the test compound (usually 0.4 % and 1.2 %). After 7.5 h the mice
are sacrificed and the ears cut off at the cartilage line and weighed. The

IThis Sheet Has Been Rep|

A llll




Anal o¢ as described in exanple 32 the foll owing conpounds of formula
and || obtained in formof colourless foans (Rerr] = Rerr] =

H

O t BDVS)! err]= derr]Herr]; Rerr] = Rerr]=H Rerr] + Rerr] =
O = OCHerr]; [err]=sb; n 2): ex: form isoner

R err] Rlerr] Rerr] Rl err] R err] starting

R[err] . ' material 33 I A CH

O ] OI'm H Ex. Ib or 1c 34 I - C - OAc

o) O Ac H Ex. le 35a =51- C (o} Bz 900-9723
O Bz Ex le 35b I C ' O Bz

H 36a ! | -OSC{err]CH errt]: -OS%Frr]CI—I[err]

EX. e 3@bfferepce betyeen the lefgyand right ears c;.s calc r G Bowde and
?()]74 a | the A lnhlbztlozglﬁctaken ralat:.@e to the &a‘b@ havmg ré‘éelg&? a 23187 A
Ex. | b or #¥%€37¢ | A O Ac o - oH H

The agents of the invention elicit in this test upon single
application of a 0.4-1.2 % formulation an inhibition of the inflammatory
reaction by up to 72 %. .Indomethazine used for comparison inhibited
inflammation by 44 % at 1.2 % c_onc_:enti:ation.

Immosuppressant and antiproliferative activity may e.g. be
determ:.ned in the following test methods:

7. Prohferat:.ve response of lynth_czlges to allgggl_a stimulation in the -
mxed lymphocyte reactlon {MLR) in vitro

{the test method is as described in e.g. T. Meo, "The MLR in the
Mouse®™, Immunological Methods, L. Lefkovits and B. Pernis, Eds., Academic
Press, N.Y. (1979) 227-239]:

The agents of the invention elicit in this test suppression of
mixed lymphocytes (ICso) at a dosage of from about 10 ng/ml to about
100 ng/ml. :

8. Inhibition of the pri humoral immune re to e es
in vitro | o S
[the test method is as described in R.I. Mishell and R.W. Dutton,
Science 153 (1966) 1004-1006; R.I. Mishell and R.W. Dutton, J. Exp. Med.
126 (1967) 423-442]: _
The agents of the invention are active in this test with an ICsg.
of from about 0.0024 pg/ml to about 0.32 pg/ml.

9. Inhibition of proliferation of human keratinocytes
(the test method is as described in e.g. EP 539326):
The agents of the invention are active in this test at
concentrations of from about 3 pM/ml to about 10 pM/ml, resulting in an
inhibition of from about 20 % to about 50 .
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O Ac oH - - - 38 | A

o] o] Ex. 50 -39 I A
0 -0BDMS H Ex. 58b 40 I A

@) - O BDMB H Ex. 58b a) 41 I B

O - Ot BDMVB H Ex. 60a 42 I C '

@) - O BDMVBS H Ex. 59 43 I C
-0 BCC O - O BDVS H Ex.cs29 . a) Deprotection gjve he
conpound of Exanple 6¢c (= Exanple 73) 522 : P %0\6’37%5
-27- '

10. Inhibition of phorbol ester (TPA) - induced epidermal
‘hyperproliferation (mouse) _
For induction of epidermal hyperproliferation TPA (0.005 %) is
applied to the pinna surface on days 1 and 3. The test compound is applied
to the same sites once daily on days 1, 2, 3 and 4. The vehicle is applied

in the same way to TPA-treated control animals. Evaluation of
ahtiproliferative activity of the test compound is performed on day 4,
6 hours after the last application, by immunohistological examination of
the incidence of BrdU-staining keratinocytes (BrdU injected'one hour before
the animals are sacrificed labels cells at the S-phase) and by measurement
of the epidermal area per section area in test and control animals.

. The agents of the invention elicit in this test upon
4 applications of a 0.4 = 1.2 % formulation an inhibition of BrdU-labeling
by 60-70 % and an inhibition of epidermal hyperplasia by 17-42 .

The agent of Examples 71 (and 6d) and the agent of Example 93,
particularly'the agent of Example 71 {6d) are the preferred agents for the
above indications. It has for example been determined that in the above
test 6. these agents in the form of a 1.2 % preparation have better
activity than a corresponding 1.2 % preparation of indomethazine. It is,
therefore, indicated that for the above uses the compounds of Examples 71

 (6d) and 93 may be administered to larger mammals, for example humans, by
similar modes of administration at similar or lower dosages than
conventionally employed with indomethazine. .

The agents of the invention are therefore indicated as
antiinflammatory agents and as immunosuppressant and antiproliferatibe
agents for topicél and systemic use in the prevention and treatment of
inflammatory and hyperproliferative conditions and of conditions requiring
immunosuppression, such as | | _

a) treatment of inflammatory and hyperproliferative skin diseases, such as
atopical dermatitis, contact dermatitis and further eczematous
dermatoses, seborrhoeic dermatitis, Lichen planus, Pemphigus, bullous

Pemphigoid, Epidermolysis bullosa, vasculitides, erythemas, cutaneous
S A
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Exanpl &g : Conpound of forrmula | (Rlerr] = Rerr] =Rerr]= O t BDIVS;
Rlerr] Cerr]Herr]; Rlerr] + Rerr] = Rerr] + Rerr] = O
‘Rerr]=9 OCO (4-norpholinyl); Rerr] = OCHerr]; :

[err]=sb; n= 2; HRerr] Rerr]=Rerr] = ~ H diastereoisoner A
(process f) 10 equ. of 4-dimethyl am nopyridine and | nol equ. of

di phosgene are added to a solution of 2 g of the conpound of fornula I

(Rlerr] = Rerr] Rlerr]= O-tBDM5, Rlerr s (Jerr]Herr]; R[err]—9 '
= Rerr] = H R[err] + Rerr] = R[err] ER[err] = Q R[err] - og{'gﬁfﬂ
= OCH err]; - [err] = sb; n= - diastereoisoner A) in 50 nm of

acet oni t111 e, eblenRacid o ust agﬁueﬁaéasdsr efedd)’ plkiTblN1AR BleahQOM

t enper at ur e, then oure onto 50 of ethyl acetate and
nor phol i ne, rte®%Risly stirred for 10 minutes and then worked up as

descri bed ig) gasé\mkeorl dnd- PESERAEAE 10Ty b1 PéxQiat @iseasdd Buch s/ @t FinlshE asthma,
subst ance as col Qqurl ess foagm
rhlnltls, conjunct1v1tls, atopic eczema, ‘urticaria/angioedema, food/drug
allergy and anaphylaxis;
C) prevention and treatment of

- resistance in situations of organ or tissue transplantation, e. g. of
heart, kldney, liver, bone marrow and skin,

- graft-versus-host disease, such as following bone marrow grafts,

- autoimmune diseases such as rheumatoid arthritis, systemic Lupus
erythematosus, Hashimoto’s thyroiditis, multiple sclerosis, Myasthenia
gravis, diabetes type I and uveitis, |

- skin manifestations of lmmunologxcally-medlated dlsorders, and

- alopec1a areata.

The agents may be administered systemically or topically. For the
above indications the appropriate dosage will, of course, vary depending
upon, for example, the host, the mode of administration and the nature and
severity of the condition being treated. However, in general, beneficial

- results are indicated to be obtained systemically at daily dosages of from
J about 1.0 mg/kg to about 10 mg/kg animal body weight. BAn indicated daily
‘ dosage in the larger mammal is in the range of from about 10 mg to about:

1000 mg, conveniently administered, for example, in divided doses ﬁp to
four times a day or in retard form. For topical use beneficial results are
obtained upon local administration at a concentration of from about 1 % to
about 3 % of active substance several times daily, e.g. 2 to 5 times daily.

The agents of the invention may be administered by any '
conventional route, in particular enterally, e.g. orally, e.g. in the form
of tablets or capsules, or topically, e.g. in the form of lotions, gels,
creams, sprays, and solutions such as ophtalmic or nasal solutions or
aerosols for local treatment of skin and mucosal membranes, e.g. the eye,
respiratory tract, vagina, oral and nasal cav1ty.
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S

1y as described in exanple 44 the followi ng conpounds of fornula I
e obtained in formof colourless foans (R err]= Rerr] = O tBDMV5
E Clerr]Herr]; Rerr] + Rerr] =0 Rerr] OCHerr]; [err]=sb;

Rlerr] =CH- Rerr]= Rerr]= Rerr] = H ex. form isomer

R err R err] Rlerr] starting materi al 45 . | A
-O- COMNH err] - Ot BDVB H Ex. 58b 46 1 A

-OCOIN(CH err])[err] -OtBDMS = H Ex. 58b 47a | b C -
47b . | C -O-CONH err] ~54- o] }(R [errdpg=bhzsX O
Ex. 51 47b I C -C>CI>hW{err] 48 I b A o

- Ot BDVB H (RTJerr] =CHerr], X= 0O 49 I b A

- O t BDVB H Pl(w“ﬁewqwamowwltlﬂasgﬂx foBisopical application
compnsmg an agent of the invention in association with a least one

pharmaceutically acceptable carrier or diluent may be manufactured in
; conventional manner by mixing with a pharmaceutically acceptable carrier or
/  diluent. Unit dosage forms contain, for example, from about 0.0025 mg to
about 50 mg of active substance. o

Topical administration is e.g. to the skin, A further form of

‘topical administration is to the eye, e.g. for the treatment of
immune-mediated conditions of the eye, such as: autoimmune diseases, e.g.
uveitis, keratoplasy and chronic keratitis; allergic conditions, e.g;
vernal conjunctivitis; inflammatory conditions and corneal transplants, by
the topical administration to the eye surface of an agent of the invention
in a pharmaceutically acceptable ophthalmic vehicle.

| The ophthalmic vehicle is such that the compound is maintained in
contact with the ocular surface for a sufficient time period to allow the
compound to penetrate the corneal and internal regions of the eye, é.g. thé
anterior chamber, posterior chamber, vitreous body, aqueous humor, vitreous
humor, cornea, iris/ciliary, lens, choroid/retina and sclera. The
pharmaceutically acceptable ophthalmic vehicle may be e.g. an ointment, a
‘ vegetable oil or an encapsulating material.

Whilst the antiinflammatory and immunosuppressant and
antiproliferative activity is the main activity of the agents of the
invention they also possess some degree of activity in increasing
sensitivity to, or in increasing the efficacy of, chemotherapeutic drug

: thetapy. This activity may e.g. be determined according to the tesﬁ
methods described in EP 360 760.

e s

The compounds of the invention are therefore indicated for ﬁse in
reversing chemo;herapeutic drug resistance of varying types, e.g. acquired
or innate, or in increasing sensitivity to administered drug therapy, e.é.
as a means of reducing regular chemotherapeutic dosage levels, for example
in the case of anti-neoplastic or cytostatic drug therapy, as a means of

—_—
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-ZEr.BmmﬂeSQ Conpound of meﬂaf(ﬁfw] Rl err] O{amﬁ R err] l

= Jerr]Herr]; Rlerr] + Rerr] +Rlerr]= R[err] Rierr]
=Rlerr]+ HRerr]=0 Rlerr]=0Hd; Rerr]= OCHerr];

[err] =sb; n 2; Rerr] =Rerr] = H diastereoisoner A

(process Q) 0.5 g of 1,1,1-tris(acetoxy) -1,

1- di hydr o- benzi odoxol -3 (1H) -one are added to a solution of 0.5 g of the
conmpound of formJIaI (Rlerr]= Rerr] _ggO-tBDMS; Rerr] = C[e”]dd[o‘iﬁs
Rlerr] + Rerr] Rerr] + Rerr -C)' a[err]- Rlerr] - OH R[err?
OCH err]; [err] sb n= 2; Rerr] = Rerr] Rlerr] - H, diastereoisoner
A in 5&édfba§ingT66§hHlQndtug toxicity and, more especially, as a means of
reversing or reducing resistance, including both inherent and acquired

resistance, to chemotherapy.

The invention thus also concerns the use of an agent of the
invention as a pharmaceutical, particularly as an antiinflammatory, and as'
an immunosuppressant and antiproliferative agent; an agent'of the invention
for use as a pharmaceutical; the use of an agent of the invention for the
preparation of a pharmaceutical composition which comprises mixing.with at
least one pharmaceutically acceptable carrier or diluent; and a process for
the preparation of a pharmaceutical composition which comprises mixing an
agent of the invention together with at least one pharmaceutically
acceptable carrier or diluent. - It further provides a pharﬁaceutiéal
composition comprising an agent of the invention in association with at
least one pharﬁaceutical carrier or diluent. It further provides a method
of treatment of inflammatory and hyperproliferative.conditioné and of
conditions requiring inmmunosuppression which comprises administering a
therapeutically effective amount of an agent of the invention to a patient
in need of such treatment. ' | '
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ﬁde The reaction mixture is stirred for 3 hours at roomtenperature,
en fiTtered over silicagel, washed with n-hexane/ethyl acetate (1/1) and

t he fllL w rmwwu“under vacuum Chromat ography of the residue

(n- hexa ‘m Nm 3/1) gives the title substance in formof a

col ourl ess foam * Anal ogous%%/ as described in exanpj,g st he
foll owi ng conpounds of fornmula | are obtained in formof col ourless f oans

(R[err] - CJerr]Herr]; Rerr] + Rerr] = Rerr] + Rerr] HRerr]+ Rerr]

=0, "Rerr] OCHerr],; [err] =sb; n 2; Rlerr] = H): ex. isoner
Rlerr] Rerr] : : _ Rlerr]- starting material 51-
C -OtB - Ot BDVB H Ex. le 52 A
O cLA tBDlVIS oH Ex. 70 53 A -OtBDVS H
-OtBDIVS Ig{;ﬁ[de(lsﬂf]fommll::ve.12t9,a 5331 C -O-tBDMS H - Ot BDMVB
ocH erft * “BREORT | | |
Rs
R1a

OCH; OCH3 CHs
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- . Exanplre 55— Conpound of fornula | (Rlerr]= Rerr] = Rerr] =

rrj = (err]Herr]; : Rlerr] + Rerr]
= R[e mmm '&"m @H}err]:a; Rlerr] = CCH err]; [err] sb;
n =2; RFert] = arr Rerr] = H, di astereoi soner epi-A)
(process h) 0.3 m of thionyl chloride in5 m of pyridine are
added to a sol utlon of 1 g of the corrpoﬁﬂd of formula | (Rlerr]og-hgyrl =

OtBDMVS, Rerr] = (err]Herr];

wherein
the symbol

represents a single bond or, when Ry, is absent,

a double bond; | |

Ry represents an optlonally protected hydroxy group and Rj, represents
hydrogen;

~or Ry and Ry, together represent oxo;

Ry represents an optionally protected hydroxy group or together with R,
-forms the -QC(=0)0- group, and Rz, represents hydrogen or is absent;

+' whereby when the symbol ——— is a single bond,

Rz together with Rz, also represents oxo;

R3 represents methyl, ethyl, n-propyl or allyl; o

Ry represents optionally protected hydroxy or together with Rz forms the
-0C(=0) 0~ group, and Rqa represents hydrogen; -

or Ry together with Rqs represents oxo;

Rs represents alkoxycarbonyloxy, halogen, optionally protected hydroxy,
lower alkoxy, acyioxy or a groﬁp -0C(=X)N(Ryo)R11}
or Rs together with Rg, forms a group -OC(=X)N(R’1o)~ attached with the
nitrogen atom to the carbon atom carrying Rea, whereby X represents
oxygen or sulfur, Rie and Ry; independently represent hydrogen or lower
alkyl or together with the nitrogen atom form a five- or six-membered

. ring optionally containing a second heteroatom such as nitrogen or
oxygen, and R’;g is hydrogen or lower alkyl; '
or Rs together with Rga represents oxy, whereby Rg represents hydroxy; +
Re¢ represents hydroxy, and Re¢, represents hydrogen or together with Rs
forms a group -OC(=X)N(R’;0)=- as defined above;
or R¢ and Rga together represent oxo; _
R’s represents optionally protected hydroxy, lower alkoxy or acyloxy and
R’¢ represents hydroxy,
or R’'s and R’g together fom the ~OC(=0)0- group;
R"5 represents hydroxy or lower alkoxy and R"¢ represents hydroxy;
or R*s and R%¢ together form the =-OC(=0)0- group: |
R7 represents methoxy or hydroxy;

'Thns Sheet Has Been Rer
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"+ Rlerr = Rierrt—+Rerr] O Rerr]= 04 . Rerr] = OCHerr];

= O i = Rlerr]= Rerr] =H [err] =sb; n =2

er eoi s mﬂmﬁ@ﬂﬂﬂ”ﬂ!ﬁ[ of tetrahydrofuran, the reaction mxture.is
ed at rdéonrtenp s for 15 hours and then partitioned between et hyl
acetmate and a saturated aqueous solution of sodium bi carbonate. The organic
phase is separated, washed twice with 1 N3gel and water, dried ovgsolyagsOt
and the solvents are renoved under vacuo. . Col unm chromat ography

(n-hexane/ ethyl acetate - 9/1) gives the.title conpound as a col ourl ess
f oam ' Anal ogously as described in exanple 55 the follow ng-

ST e CON CRie LR G
Rlerr]= O tBHMBIoRlsRrpInylRre ar) alkaayenrionylory andrigu=stprenentd) hydrogen;

i soner or Mgetédresents hydrodyfl 8hd IRg. together WRER'H, eSbapting
mat eri al 56 egiﬂ. ‘ _YO t:Jg[DIVB a _90,[ BOKS 5] repre&en {r Ex.
59 , or Rg together with Rg, represents oxo; and !

n represents 1 or 2;
in free form or salt form.

—— L

2. A compound according to claim 1 of formulae I to III as defined in

claim 1, with the proviso that

Rz and Ry are other than together the -0OC(=0)0~- group;

 Rq is other than protected hydroxy;
Rs is other than alkoxycarbonyloxy, halogen, protected hydroxy, a group
- =0C(=X)N(R109)R11 as defined above or together with Rg, a group

-0C(=X)N(R’10) =~ as defined above;

R’s is other than protected hydroxy; and

‘Rg is other than protected’hydroxy or alkoxycarbonyloxy of altogether more
than 2 carbon atoms, |

in free form or salt form.

3. A compound according to claim 1 of formulae I to III as defined in
claim 1, with the proviso that R4, Rs and R’s are other than protected
hydroxy, and Rg is other than alkoxycarbonyloxy of altogether more than 2
carbon atoms, in free form or salt form.

4, A compound according to claim 1 of formulae Iq to IIlq

R1aq

H5CO
(CHa)y
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£pi - B - Ot BDVB - Ot BDVB d
_e 58 Conpound of formula | (R err]= Rerr] =

0 i, -, e e ey

R drr]= H drastereoisofter *A) (protecti_ggl.) . a) Rer
Rlerr]= OH .

-~ CH3 _
- l , OCH3 OCHs CHs

and

—

wherein

This Sheet Has Been Repl
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err]

r]

rr]="-
err

Ot

Ex. 60a
O t BDVE;
] + Rerr]=0
Rerr] =
BDMBI AP 725



,ape—addedﬁfggg;’giﬂz,6-|Utidine and 2 equ. of t.butyldinethylsilyl
ate 0 a solution of the conpound of fornmula I (R err]
rr] = ‘“&a Clerr]Herr]; Rerr] + Rerr] Rerr] + R[erﬂ

: M‘W(ﬁ rl= CCHerr]; Rerr] = Rerr]=Rerr] H;
[err]— sb Mdi &st er eoi soner A  in 50 ni of acetonitrile, the.
reaction mxture is stirred for 1.5 hour§0at room tenperature anghg-9ers
wor ked up as described in exanple 1. Chronmatography (eluent = tol uene)

gives the title conpounds as col ourl ess foans. Anal ogously as
described in exanple 58 the foll ow ng conpounds of fornula | are obtained

:?Fe]; (r)]r m Q) f Qé’é&‘séh% %yﬁ?@sf&s opa@rfarl]ly ﬂo@ééﬂed‘bﬂ@rﬂ-but@lﬁﬁ%ylsuyl or
Rl err] =0CH| ’@%‘iﬁg’ Jetqn]yii[ 1am.rgpre@qxg,sRl}1y_dro Brr] = R[ err] = H):
or Riq and Riaq together represent oxo;
Rzq represents hydroxy optionally protected by tert-butyldimethylsilyl or
together with Ryq forms the -OC(=0)0- group:

Rsq represents ethyl or allyl;

Req represents hydroxy optionally protected by tert-butyldimethylsilyl or
together with Ryq forms the -0C {=0) O~ group, and :

: Rsaq represents hydrogen;

or Ryq together with Rqaq represents oxo;

‘.*. Rsq represents methoxycarbonyloxy; chlorine; hydroxy optionally protected by
tert-butyldimethylsilyl, tert-butoxycarbonyl or methylsulfonyl; methoxy:
formyloxy, acetoxy or benzoyloxy; or a group -OC(-O)N(R1§q)R11q wherein
Rioq and Riiq independently represent hydrogen or methyl or together with
"the nitrogen atom form 4-morpholinyl; _
or Rsq together with Rgaq forms a group ~OC(=X)N(R’j0q)~ wherein X is as
defined above and R’ 10q is hydrogen or methyl;
or Rsq together with Rgaq represents'oxy, whereby Rgq represents hydroxy;

Rgq represents hydroxy, and Reaq represents hydrogen or together with Rsq
forms a group ~OC(=X)N(R’104) - as defined above;
or Req and Reaq together represent 0x0; |

* ~ Risq represents hydroxy opt:.onally protected by benzoyl or acetyl and
R’¢q represents hydroxy;

or R’sq and R’/gq together form the =-0C(=0)0= group;

R"sq represents hydroxy or methoxy and R"g¢q represents hydroxy;

or R"sq and R%q together form the -OC(=0)O- group; and

Raq represents hydroxy optionally protected by tert~butyldimethylsilyl or
methylsulfonyl; acetoxy or benzoyloxy; or l-imidazolylcarbonylozy; and
Rgag represents hydrogen;
or Rgq represents hydroxy and Rgaq together with Rsq represents oxy;
or Rgq together with Rgaq represent oxo;

lin free form or salt form.

"‘—————————__;;________
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' 1 soper R err] starting material: 59
_ Ex. le 60a B
IR T e e i cemio
61 Oorrpou sl4 (Rlerr] = OH Rerr]= OtBDM5; Rerr]=
ClerrlHerr]; R err] +R[err] : R err] R'[erg %5
R[err]:OCH[err]; [err]=sb; n 2; Rerr]= Rerr]= qQ)
(partial deprotection) 3 m of 40 % aqueous hydrofluoric acid
are added to a solution of 0.5 g of the conpound of fornula III (Rlerr] =
Rlerr] OtBDVS;, Rer]r = (err]Herr]; R%err +R[err R'[err] =
R'[err]— H: » Bbmiduhd adoskliaty bo claim 1 gfefeqmulassis tonts 2. R[err] = Rerr]

=H in 30 mM of acetonitrile. The reaction mxture is stirred for 5
m nutes at roomtenperature, then partitioned between saturated aqueous

R
R1a
Is
IIs

This Sheet Has Been Rcii
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; err oI utio thyI acetate, the organic phase is separated,

ueous NaHCO err]-sol ution and several tines with
, ”ﬂ% Jerr], filtered and evaporated under vacuum
Chr onat ogr apﬁy b due (n-hexane/ ethyl acetate = 1/2) gives the
title substance as a colourless foam

-31- Anal ogousl y as descri be(g in exarrpl e 61 the fol | #00-8g25
_corrpounds are obtai ned in form of col ourI%ss foams (Rerr] = OH, Rerr] +
R[err] O Rerr] OCH[err] _ '

R]a

(CH2) n'\t
: 0

OCH3 OCH;

Vs

OCH3; OCHj

) i .. . F 3 1
wherein the substituents are as defined in claim 1,

in free form or salt form.
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T IIIIIIIIIIIImerrI“mR[e”ﬁe;th L

R'[err 62 FlIl* - -OtBDVMS -CHerr]CH=CHerr] OH OH
- Ex 3a 63 Il A -OtBDVMS -CHerr]CHCH2 OH OH
- - - . 3b 64 I A -OtBBVMS -CHerr]CH=CH err] 306std9725
O H H Ex. 3c 65 IIl - -OtBDMS -(err]Herr]
OCH err] OH - - Ex. 30 66 | A -OtBDVME .
-Clerr]Herr] OCH[err] 0 OH H Ex. 29 67 I A
- Ot BDVB Ce OImH- Ex. 33 68 I
A -OtBOE & e‘ﬁ"f’h ;ecrcr ding £8'¢1aip 5 widrein, 0 Ex. 50
69a | A whe@. BBDI\ssothec[ thag igkertdgether witly. Eﬁl})lvshen RO preferphIFDig bqund Fx.

58a 69b |w1thAthe aoébnfl réﬁo‘ﬁréa 'ﬁh@réirbon atom @ntﬂ:)y@sxtloﬁ) -O-t BDM5S H
Ex. 58a 69¢ o Ot H

OH
Ex. 58a G6%b PFeferAb-'LY A=t boywns Wlt!r é‘th-‘] H‘anﬁfgurat%f@Pmrbm @tom in oy
H EX. 58m paglmh A -OtBDMS -Clerr]Herr] H o)

CH H
: _ Exhen ﬁ‘ ls) other than oxo together with Rga, then Ry preferably is bound
with the a-configuration to the carbon atom in 22 position;
in free form or salt form. '

" 7. A compound according to claim 1 of formulae Ig to IIIg asi defined in
# claim 4 having the stereochemical configuration indicated in claim 5 or 6 for
the compounds of formulae Is to Vs, ' '
in free form or salt form.

8. The compound of formula I wherein

Riar R2a and Rg, represent hydrogen;

Ri, Rz, Rs and Rg represent hydroxy:

Rz represents ethyl;

Ry and Rga together, and R¢ and Rg, together, represent oxo;
- the symbol represents a single bond;

Ry represents methoxy; and

n represents 2
(diastereoisomer B) .

9. The compound of formula I wherein

Ria and Rza represent hydrogen;

Ri1, Rz and Rs represent hydroxy;

R3 represents ethyl;

Ry and R4a together, Rg and Rg, together, and Rg and Rga together,
represent oxo;

the symbol

Ry represents methoxy; and

represents a single bond;

'n represents 2
(diastereoiscmer A).
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a) ot ecti on gives—the—conpound of Exanple 6¢ (= Exanple 73) Exanpl e
rrpound R[err] Rlerr] = Rerr] = Rerr] = OH;

R[err] = qerr,mm'n}mm "I Rerr] + Rlerr] =Rlerr] + Rerr] =0

Rlerr] = OCH err]c; = Rerr] Rerr] = H

[err] =sb; n =2; di astere0| sonmer B) (deprotectlon) 3 m of

40 % aqueous hydrofluoric acid are added=f%4 a .sol ution of 0.5 g gP 5

conmpound of formJIaI (Rlerr]= Rerr] OtBDIVB Rlerr] = Cerr]H err?

Rlerr] + Rer] Rlerr] + Rerr] =0 Rerr] Rerr]= O—I; Rl err]

=CCH err]; R[err] = Rerr] = Rerr]=H, [err] = sb;  n = 2;

di astereoi somer B) in 30 m of acetonitrile. The reaction mxture is

stirred f 4 r I then partitioned between saturated

aqueous l\é{—icqﬂggr)lr%@g%h&tlggnmogﬁ etlﬁg’/#g E&gt ate, the organic phase is

separ at edhawﬂ%@da\/\HH?e%%’-'uth@weaweous NaHCO err]-sol uti on and several

times W th wad e, réﬁt&@n@\&@rdrw’e”] Sgerr], filtered and evaporated under
vacuum ronat o ntg e%ho.{ the resi due (n- hexane/ et hyl acet ate = 1/2) gives

the tit|eRs repres
Rq and Ry, together, and R¢ and Rg, together, represent 0xo;

Rs and Rg, together represent oxy;
Rg represents hydroxy;
the symbol

R7 represents methoxy; and

represents a single bond;

n represents 2

(diastereoisomer 3).
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nce as a col ourless foam 32 [err]

R YR A

900-9725
-65-

A .
1

1, which compr:.ses
ned in cla:.m p "
def; r the production of a compound of form
a) fo

Ha

OCH3 OCH; CHa.
and _

.E[a
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33
-3 terials nay be obtained as foll ows: A
33- Ol\/ét haneSL”" ﬂmﬂi E@EFR 520 3 g of
ine
24

dlnethylan1nopyr| of nethanesul fonic acid chloride are added
to a solution of 1 g of - Ot BDVS- FR 520 in 40 m of

~66-  900-9725

wherein the substituents are as defined in claim 1, |
reacting a compound of formula IV

W

OCH3 OCHs
wherein the substituents are as defined in claim 1, with an appropriate

base or organic or anorganic salt, opt:.onally in the presence of a phase
transfer catalyst, or

b) for the production of a compound of formula Ia or IIa, reacting a
compound of formula V '

.This Sheet Has Been Re, Ip
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aceto ‘e and stirred at room tenperature for 2 hours. Then the

reacti nixtu ﬂ"ﬂn, l bet ween sat urated aqueous o
NaHCO _.r] sol lﬂﬂ'mlm ket ate, the phases are separat ed t he

or gani € phase i § wAshed %ithh I N hydrochl oric acid and bri ne, drled over
sodi u ulfate, filtered and evaporated under vacuum Chronat ography of the

resi dug (n-hexane/ethyl acetate = 1/1) yielgds the title conpound agyR o7
col ourfgess foam B) 33- O Met hanesul f onyl - 24- Ot BDMB- FK 506 L%?ng
24- Ot BDVB- FK 506 as starting material and proceedi ng analogously as
descriped in A glves the title conpound as a colourless foam

Co d of f t
I LG b R o iy S
Rlerr ] =H L8 17 wish am appeopriate (laget oF @3g8BIEOr Gnorganic salt). bpyidnally

crown[:18. 6] et her FR.520 are added to a
suspeEm on]léf thg7P f’é&@.n?e of\?\a%ha%@ﬁ%xﬁ'ﬁr Qattg% &

In 40 't éfrahydrofuran. The
reacti‘on mxture is stlrred for 20 minutes at roomtenperature, .then

partiti oned, bef VeRD phodhdtd 8k 61 laOkiipolfd bR BErRi1AY| 1 R6CEA! Gneldln RPARRSRA ©
and/or R’s and R’g respectively R®s and R"¢ together form the -OC(=0)0-
groups reacting a compound of formula I, II or III wherein Ry and Ry,
and/or R’s and R’¢ respectively R"s and R"¢ represent hydroxy, with
phosgene, diphosgene or triphosgene in the presence of an acid binder, or

d) for the production of a compound of formulae I to III wherein at least
one of the substituents Ri, Rz, Ry, R¢ Or Rg represents hydroxy,
appropriately reducing a'compound of formula I, II or III wherein at least
one of the substituents Ri, Rz, R¢, R¢ Or Rg together with Ria, R2a, Rea’
or, respectively, Rga represents oxo, or

e) for the production of a compound of formulae I to III wherein Rs, R’s
and R"s represent lower alkoxy, appropriately alkylating a compound of
formula I, II or III wherein Rs, R’s and R"s represent hydroxy, or

£) for the production of a compound of formula I or II wherein at least one

’ of the substituents Rs, R’s or Rg represents acyloxy, alkoxycarbonyloxy or
-0C{=X)N(Rj0)R11, appropriately acylating a compound of formula I or II
wherein at least one of the substituents Rs, R’s or Rg represents hydroxy,
where indicated followed by the addition of NH3 or of an appropriate amine,
or

g) for the production of a compound of formula I wherein Rg together with
Rga represents oxo, appropriately oxidizing a compound of formula I wherein
Rg represents hydroxy and Rga represents hydrogen, or '

h) for the production of a compound of formula I wherein Rs represents
halogen, appropriately halogenatlng a compound of formula I wherein Rs
represents hydxoxy,

This Sh
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, theorganic phase is washed with brine, dried over sodium

Frand eva um The residue is redissolved in 30 m of
onet hane mmmm“mmlwmrth a 1l Msolution of diazomethane in ether
"t he solution ies kight yeldow After evaporation of the solvent

at ogr aphy of the resi due (n- hexane/ et hyl acetate = 2/1) gives the
conpound as a colourless foam [err]HNR (CDCl[err]):

5.14¢d, J=7. 5Hz, H 26) ; 4. 99(d, J=I OHz, H 20)-68~ 900-9725

3.97(db, J=14Hz, H-6e) ; 3. 81(s, COOCH3) ; 2. 70(m H- 11) .
-35- .

and/or optionally deprotecting a resultant compound of formulae I to III
yherein a protected hydroxy group(s) is (are) present, and/or optionally
protecting a resultant compound of formulae I to III wherein a free hydroxy
group(s) is (are) present,

and recovering the resultant compound in free form or salt form.

12. A pharmaceutical composition comprising a compound of formulae I to III
as defined in claim 1 in free form or in pharmaceutically acceptable salt
* form in association with at least one pharmaceutically acceptablé carrier or
diluent.

13. A compound of formulae I to III as defined in claim 1 in f.fee form or in
pharmaceutically acceptable salt form for use as a pharmaceutical.

14. A compound according to claim 13 for use as an antiinflammatory, or as
an immunosuppressant and antiproliferative agent.

15. A process for the preparation of a pharmaceutical composition which

comprises mixing a compound of formulae I to III as defined in claim 1 in

free form or in pharmaceutically acceptable salt form together with at least
- one pharmaceutically acceptable carrier or diluent. '

6300/vad116

\
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nd of formula V (Rlerr]= Rerr]. OtBDIVB R[err] _ _
CH[err] § Rlerr] + R[err]— O Rlerr] = CCHerr]; Rerr]=
Rl err] R['érr] =H [err] = sb;, n =2 di ast er eoi soner C)
i, 33- bi s-0- tBl}DI\/S FK506 as starting material and proceeding

anal og usly as desrcrlbed in C) gives the title conpound as a col ourl ess

foam : E) Conpoynd of formula V (Rlerr]= _Rer] = O0-tBDMS, Rerr
Qerr]Herr]; R[ferr]" +Rlerr]= O Rlerr] = OCH err]; Rlerr]= %ﬁ‘-ﬂ'@ﬂ?-’f
Rlerr] Rlerr] H “[err]=sb; n= 2; di ast er eoi soner A)

of caIC| um hydrOX|de are added to a solution of 3 g of 24, 33 bi s-0- tBDIVB FR
520 in 60 m of tetrahydrofuran_and .15 mi_of water . and stlrred for 60
mnutes at pEsFBA¢Enperat ure. E?ﬁ%?ﬁ%’?%‘&é%%ﬁ TRICECRIC COMBOFNDS t i oned

bet wegn 0.5 N hydrgﬁhl oric acid a % acet at e, the phases are
separgted, the org ?&“ﬁfﬁﬁ%@q §°ﬁ"ﬁr@5 &i1f CEURANDAS (AfJ EORIYAR vacuum  The
residge is redissolved in 30 mM of dichloronmethane and triturated with a 1
M sol jiti on of M Bthane in ether until the solution is Iight yellow.
Afterfevaporfid®© he sol vent chromat ography of the residue

(n-hexane/ et hyl _a = 2/ )isgi ves the title conmpound as a col ourl ess

f oam Ry _
: Ry
R4a
Rs |
v |
{ CH Ry
R1a

and ' R . CHs :
i _ Ry |

OCHz OCH; CHs
.! O lo .

CH3 CHs R; Raa |
wherein the substituents have various significances. They can be prepared

by various methods, e.g. acylation, reduction, alkylation, etc. They are

indicated for use as pharmaceut:.cals, in part.mcular as mmunosupp;essant,

antiproliferative and antunflamatory agents« '
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e

e .
5.20(-d, J- 7: 5Kz, H-26); 2.93(d, J- 10Hz, H 20) ;
(

5.13(d, J=10HzH- 26) ; 4.70(d, J=l OHz, H 20); -

rr] H NVR (_(":D(C:I'[ér,rl] )‘(T’n xture of rotamers = SQgétg%y_rggarrer:
4,
dbJ=13Hz, H 6e): ;3.83 (S, COOCH err]). secondary rolﬁ&ﬂ_: |

4.57(db, J-13Hz, H-6e); 3.63(s, COOCH err])." F) Compound of formula V )
(Rlerr]=" - Rerr] = OtBDMS; Rerr] = CHerr-CH=CHerr],; Rlerr] +

Rlerr]= O Rerr] =CCH[err]; Rerr] = CHerr];
=sb; n = 2; di ast ereoi soner A) . Usi

Rlerr] =Rlerr]=H [err]
ng 24, 33-bi s- Ot BDM5- FK506

as starting material and proceedi ng Janal ogously as described in E) gives
the title conmpound as a col ourl ess foam G Compound of fornula

I Vi = O tBDVB; % = ICYC T h
"Og:geO,r:r]'R[_err] = Qerﬁw%%mﬁﬂ @CWS] ! Ss[ie;"til]the

conpound of forrmula IV (Rlerr] = OtBDM5; Rerr]

= Rrerr] =-Rerr] =H

tarting materl ol BRGNEEReTyeEhl SO (el Y ecilced. “leber g,

title conpoumpdunds olft fommedaesl te EBf ourl ess foam

: . . ¢l Description : paged

1., to pag
Claim(s) p’aged%_to paged®.

[ Drawing(s) : paged ... to paged .....

[0 Abstract : paged...to paged ...
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- 36-
(500 MHz)

Exanpl e:  spectrum

[err]H—NNR—Spectra

_ e
wherein .
the symbol ——— represents a single bond or, when Ry, is absent,
' a double bond;

Ri represents an optlonally protected hydroxy group and Rla represents

hydrogen, '
- or Ry and Ry, together represent oxo;

Rz represents an optionally protected hydroxy group or together with R4
forms the -0C(=0)0- group, and Rz, represents hydrogen or is absent,
whereby when the symbol ——— is a single bond, -

Rz together with Rz, also represents oxo;

R3 represents methyl, ethyl, n-propyl or allyl;

Rq represents optionally protected hydroxy or together with R; forms the
-0C(=0)0- group, and R4a represents hydrogen;

or R4 together with Ry, represents oxo;

Rs represents alkoxycarbonyloxy, halogen, optionally protected hydroxy,
lower alkoxy, acyloxy or a group -OC(-X)N(Rlo)R11,
or Rs together with Rg, forms a group ~OC(=X)N(R’1¢0)~- attached with the
nitrogen atom to the carbon atom carryrng Réar whereby X represents
oxygen or sulfur, Rjo and R11 1ndependently represent hydrogen or lower
alkyl or together with the nitrogen atom form a five- or six-membered

: rlng optionally contarnlng a second heteroatom such as nitrogen or
oxygen, and R’10 is hydrogen or lower alkyl.
or Rs together with Rga represents oxy, whereby Rg represents hydroxy;

Re¢ represents hydroxy, and Rg¢a represents hydrogen or together with Rs
forms a group -OC(=X)N(R’1°)- as defrned above.
or Rg¢ and Rga together represent oxo;

R’s represents optionally protected ‘hydroxy, lower alkoxy or acyloxy and
R'g represents hydroxy; '
or R’s and R’ together form the -0OC(=0)0~ group;
R"s represents hydroxy or lower alkoxy and R%¢ represents hydroxy:
_ or'R“s and R"¢ together form the -0C {=0) O~ group; _ -
Ry

represents methoxy or hydroxy;

Thwis{heremacementsheet
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| a 5.32 (d, J=8.9Hz, H29); 4.88 (sb, H26): 4.80 (db. J=7.6Hz,

H 20): 4.09 (db, J=13Hz. H6e); 4.03 (dxd, J=2.9/9.4Hz, H 14):
4.49 (sb, H24): - 3.38/3.33/3.32 (3x0CH err]). ‘1b, 2a  5.37
(d. J=9.1Hz, H29); 5.155 (d, J=10.6Hz. H26); 4.62 (d, J=10.6Hz, H 20);
4.11 (dxd, J=3.2110.4Hz, H24): 4.015 (dxd, J=4.7/13.3Hz, H6e); 3.76

(d. J=8.5 Hz. H14); 3:42/3:375/3.370 (33OCH err]): 3:18 (dxt,

J=3.6/13. 3Hz, | H6a). 1c, 2b  5.24 (d, J=9Hz, H29): 5.165
(d, J=7.2Hz, H26): 4.86 (d, J=10Hz, H20): 4. 27 | (dxd,

35/ 13+, eyl SbesductSin (oprLoidiny Bréifhcted thydka FracfLoxy

ony o 40 iiadonggd %ﬁ#&%ﬁﬁ %9?9%%? E“Zaz“!av ff%ﬁ%ﬁsf%s hrigboens o

(dxd, J=7/ - lofHRg represents hydrox&B)nd de together wﬁihBEh(néprdséhtBFﬁxy;H-ZQ):
5.09 (d, J=10. 6 ' 4. 37 (dxd.
J=4. 2/ 12. THF*® ﬁp“é%%getﬁ %ﬁ‘t’ﬂ?“ fﬂ?geégﬁﬁ}%%e?%g% (3xOCH err]). 1le, 10
5.37 (dxqn Sepbgemifzl ¢t 29); 5.18 (d, J=10.7Hz, H-26), 4,73 (d, J=10. 8Hz;
in free form or salt form, : .
hereinafter briefly named *the compounds of the 1nyentzon'

"Ry and R preferably are optionally protected hydroty. R3
preferably is ethyl or allyl, especielly ethyl. Ry preferably is together
with Rqa oxo. Rs preferably is hydroxy or together'with Rga represents
oxy. R’s and R"s preferably are'hydroxy. Rg preferably is hydroxy or ox0.
Re¢ preferably is together with Rgs O%X0. Ry preferably is methoxy. The _

.stbol — preferably represents a single bond. n preferably is 2. X
preferably is oxygen. Ry and Ri1 preferably are hydrogen or methyl or
together with the nitrogen atom 1-1m1dazolyl, they especially are methyl.

R’y0 preferably. is hydrogen or methyl. ' : . :

- Acyl and acyloxy preferably are alkylcarbohyl or, respectively,

- - alkylcarbonyloxy of altogether 2 to 5 carbon atoms, preferably eoetYI(oxy),
or formyl (oxy) or benzoyl (oxy) . Halogen'preferably is chlorine or bromine,
it. especially is chlorine. Lower alkyl and lower alkoxy preferably are of
1 to 4 carbon atoms, they especially are methyl and,'respectively, methoxy.
Protected hydroxy preferably is hydroxy protected by a conventional
hydroxy-protecting group, it preferably is hydroxy protected by
tert-butoxycarbonyl or trialkylsilyl, especially tert-butyldimethylsilyl.
Alkoxycarbonyloxy preferably is of altogether 2to s carbon_atoms, it
especially is methoxycarbonyloxy. | -

A compound of the lnventlon in free form.may be converted into a
salt form where such forms exlst, e.g. an acid addition salt form, in
convent;onal manner and vlce-versa.
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H-20):4.37 (dxd, J=4.9/13.3Hz, H6e); 4.12 (dxd, J=4.4/11.1Hz; H 24);
3.60/3.41/3.39 (3xOCH err]). 3a 5.73 (dxdxt, J=10.2/17.1/ 7Hz,
H37); 5.31 (d, J=9.1Hz. H29); 5.02 (dxg, - J=17.1/ 1. 8Hz.
H.38tr.); 4.94 (dxqg, J=10.2/1.8Hz, H—38cis) '4.88 (s, H26): | |
4.80 (d, J=9Hz, H20): 4.54 (sb, H24): 4.09 (db, J=13Hz, H-6e): 4.02 (dxd,
J=2.7/9. 4Hz, H 14): 3:38/3.34/3 21 (3xCdd err]). 3b, 12b 5.71 (dxdxt,

J=10.2/17.1/6.9Hz,. H37); 5.37 (d, J=8.2Hz, H-29): 5175(d |
J=10. 8Hz, H 26); 5.025 (dxq, J=17.1/1.8Hz, H 38tr.);4.98 (dxqJ 10 2/ 1. 8Hz.
H-38cis): 4.655 (AdSubgrEUPT% compagds of He(w&ntao%/(smds hyis 4hg15

(d§d7/ i 34‘5&({3&1&"6£ FoRlae I g55II(Idas MeZiRsll .abbvd A it tfh% pEbdiso that
» and Rq are other than tggether the -0C(=0)0- group,

R4 is other than protected. hydroxy:

" Rs is other than alkoxycarbonjloxy, halogen, protected hydroxy, a group
-0C(=X)N(Ry0)Ryy as defined above or together with Rga 2@ group '
-0C(=X)N(R’10)~ as defined above;

R’s is other than protected hydroxy: and
Rg is other than protected hydroxy or alkoxycarbonyloxy of altogether more
- than 2 carbon atoms. :

~ A further subgroup of compounds of the invention {compounds Ipz) is
the coinpounds of formulae I to III as defined above, with the proviso that
-~ Rg, Rs and R’s are othér than protected hydroxy, and Rg is -other than
' -alkoxycarbonyloxy of ‘altogether more than 2 carbon atoms.

A further group of compounds of the invention is the compounds of
formulae Iq to IIIq "
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- 37- 3c[err] 5.74 (dxdxt, J=10/17/7Hz. H37); 5.25 (d. J=9Hz,
H29); 5.17 (d, J=7Hz, H26) 12a[err] 5.09 (dxd, J=2/17Hz, H38tr.);
4.99 (dxd, J=2/10Hz, H38cis);: 4.89 (d, J=10Hz, - H20): 4.28
(dxd, J=4/13Hz, H6e); 4.15 (m H24); 3.70 (t, H14); 3.52/2x3.42
(3xCCHerr]); 3.26 (txd. J:13/3FE,-H-6a);'%.97 (m H32). 3d, 11 5.71
(dxdxt, J=10.1/17.1/7.0Hz, H37); 5.37 (d.”°J=9Hz, H29); 5.18 (d,
J=10.6Hz, H26); 5.04 (dxq, J=17.1/1.9Hz, H38tr.); 4.99 (dxq, .

J=10. 1/ 1. 9Hz, - H38cis); 4.75 (d, J=10.9Hz, H 20); 4.36 (dxd,

J=4.8/13.3, H6e); 4.12 (dxd, . J=4.2/11Hz, H 24);
3.59/3.40/3.38 (3xOCH err]). 4[err]) 5.31 (d, J=9Hz, H29): 4.31

(dxdxd. J=5/8/11Hz, H33):; 4.03 (dxd, J=31/10Hz, H14);
3.40/3.36/3. 23 (3XGEHLe 3.06 (s, O-nesyl). |

H,CO
3 H4q
Raaq
Raq
O
CH3
CH3-
OCHy OCH3 - CHa
and
g
wh’eréin
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5[err]) 5.73 (dxdxt, J=10/17/7Hz, H37); 5.30 (d, J=9Hz, H29); 5.03
(dxq, J=17/2Hz, _ H38tr.): 4.96 (dxq, J=10/2Hz. H 38cis); 4.51
(m H24); 4.31 (m H32): 4.02 (dxd, J=3/9.5Hz, H 14);
3.40/3.36/3.22 (3xOCH err]); 3.06 (s, -Onesyl). 6a, 74 5.27 (d,
J=9.1Hz, H29): 5.09 (s,  H26): 5.12 (d. 3J= 10%& H 20); 4.08 (db.

- J=13Hz, H 6e); 4.02 (dxd J=5.5/9.5Hz. =BF14); 3.99 (m H 24);
3.43/3.38/3.33 (3xs 3xOCH err]). 6b, 72 5.33 (d, J=7Hz,

H 26); 5.31 (d, J=9Hz, F+29 4. 79$d J=10Hz, H20); 2.91

(dxd, J= Mawresamaa}xydrcsnr op@ionally protectes-byitertrbesyldimathylsilyl) esHz,

H 26); 5.00 .(dxd J=4/ 13Hz, : H 6e);
3.87 (m H-Z%hy s@ﬂz’:‘z 1'*#,‘_%23 ag rag esez:tshdfl en; _ " (m
H-32); 3.46/% RegRMoREgy 098 FEPIFqS)ent qs@rerr] 5.36 (d, J=9Hz,

H 29); 5R1,8 féprese'rﬂ:"sz hydﬁ:éa’tg) opﬂo&g ¥l prdtddtidd byttt rouvty3dimdbhy (31 8Ar br
J=13Hz, HB8e 4. 01 0/3.42/3. 38 OCH[err]) 6e[err],
75[err] 5. ge@,!é"h%) °§1‘31§?6‘E| ‘5-1“3759 9456§“P'4 80(d; J=10Hz; H 20) ;
- Rig represents ethyl or allyl; .
R4q represents hydroxy optionally protected by tert-butyldlmethylsllyl or
together with Ryq forms the -OC(-O)O- group, and '
Rqaq represents hydrogen,
or R4q together with Rqaq represents oxo; _
Rsq represents methoxycarbonyloxy: chlorlne, hydroxy optzonally protected by
_ tert~butyldimethylsilyl, tert-butoxyoarbonyl or methylsulfonyl; methoxy;
formyloxy, acetoxy or benzoyloxy; or a group -OC(=0)N(R10q)R11q wherein
Rioq and Riiq independently represent hydrogen or methyl or together with
- .the nitrogen atom form 4~morphollnyl,
or qu together with Rgaq forms a group -OC(=X)N(R'1oq)- whereln X is as
defined above and R’1cq is hydrogen or methyl; _
or qu togéther with Rgaq represents oxy, whereby qu represents hydroxy, :
Re¢q represents hydroxy, and Rgaq represents hydrogen or together with Rsq
forms a group =0C(=X)N(R’10q) -~ as defined above; ' '
or Rg¢q and Reaq together represent 0x0; :
R’5q represents hydroxy optionally protected by benzoyl or acetyl and
R’¢q represents hydroxy; ' -
or R’sq and R’gq together form the -OC(=0)O~ group;
R"sq represents hydroxy or methoxy and R"g, represents hydroxy;
or R%sq and R"gq together form the -0OC(=0)0- group; and
 Rgq represents hydroxy optionally protected by tert-butyldimethylsilyl or
R methylsulfonyl; acetoxy or benzoyloxy, or l-imidazolylcarbonyloxy; and
‘Rgaq represents hydrogen;
or Rgq represents hydroxy and Raaq together with qu represents oxy,
or Raq together with Rgagq represent 0xo;
in free form or salt form. _
The preferred stereochemical configuration of the compounds of
formulae Iq to IIIq is as indicated below for formulae Is to Vs.
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4. 38(d;J:13Hz;I-|-6equ.); 3. 38/ 3.42/3.50(3xs;3x-0CH err]). 7(err], 78[err]
5.70 (dxdxt, J=10/17/7Hz, H37); 4.30 (dxd, J=4/13Hz, H 6e); 3.87 (m :

H 24); 3.54 (t, H14); 3.03 (m H32); 3.47/3.42/3.39 (3xs,
3xOCH err]); 9b, 15 4.48 (dxdxd, J=12.5/2.6/0.8Hz, H 22); 4.27 (dxdb,
J=4.5/13Hz, H 6equ.); 3.94 _ dxdxd. J=10.1/3.4/0.6Hz, H 24);
3.42/3.408/3.39 (3xs, 3xOCH err]); 3.32 Tm - H14); 3.12 (txd,
J=8.8/2.4Hz, H13): 2.97 (m H32); 2.90 (d, J=9.2Hz. - | _ H 14).
- 38- '

The invention also provides a prbcess for the preparation of the
compounds of formulae I to III, which comprises
a) for the production of compounds of formulae

R

Ia

CH30~—
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13 5.38 (H29); 4.91 (H20 and H26); 4.33 (H-24): 4.11 (db,

J=13Hz, H 6e); .~ 4.04 (dxd. J=2.6/9.5Hz, H 14);
3.39/3.34/3.30 (3xs, 3xOCH[err]) 14 - 5.33 (d, J=9.1Hz. H 29);
5.26 (d, J=10.8Hz, H26); 4.77 (d, J=10.4Hz, H 20); - 4.13
(dxd, J=3.9/13.5Hz, H-6e); 4.08 (dxd, J=2.9/10.8Hz, H-24): 1.44 (d,
J=6.9Hz, 11-CHerr]). . 19 5.28 (db, J=8.4Hz, H29); 5.15 (db,
J=THz, H26): 4.78 (sb;H20); 2.95 (m -g- H-32) 20
5.32 (d, J=8.9Hz, H29): 5.27 (d, J=5.7Hz, H26); 4.91 (d, J=10Hz, H 20);
3: 98 (d, J=4.2Hz, H 10); 138(d J=6.8Hz, 11- CH[err])

21 whe5eﬁ17 thel, subserEuedﬁsZQﬁe ab.defifield ato¥e, Fﬂdact:l:dtQZE) compoafid (6€

J=10. 5Hz, .19 (d, J=7.3Hz, H 10): 4.10 (dxd,
J=4.5/ 10, 543{'“% 3¥%): 3.97_ (dxd, J=3.5/13Hz,  H-6e);

3.51/3.43/3:39  (3xs, 3XQCHEr]); 2.96 (dxdxd, S
J=4.5/8.5/11. 3Hz, H 32)Rq, J=1Hz. 19-CHerr]): 1.59 (d, J=1.2Hz,
28-CH err]): d. J=7Hz, 11-CHlerr]); 0.83. (t. J=THz,
CHz 22 - 5.36 (d, J=9, 1Hz,

H37): 0.77 (d, J=6.5Hz, R; ..
H-29); 5.17 (d, J=0.9Hz. H 20); &8l 4,09 (dxd,
. (CH2)n

OCH;, Ha

wherein the substituents are as defined above, with an appropriate base or
organic or anorganic salt, optionally in the presence of a phase transfer
catalyst, or ' " ' '

" b) for the production of compoﬁ_nds of formula Ia or IIa, reacting a
compound of formula V
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J=3.7/13Hz, H6e); 3.95 (m H22): 3.88 (dxdxd, J=2.1/4.8/10.4; H15 or
H24): 3.66 (dxd, J=2.1/11Hz, H 24 or H15); 3.40/3.37/3.30 (3xs,

3xCCH err]); 3.26 (dxt. J=5.1/9.9Hz, H13); 2.93 (dxdxd, J
=58/ 11Hz, H 32). 27[ err] 5.24 (d, J=9Hz, H29): 5.14 (d. J=4.2Hz,
H26): 5.0 (d J=10Hz, H 20); 4.42 (db, J=5.8Hz, H 6equ.).
.29 . 5.34 (d, J= 9Hz, H29): 5.10 {d, J= 98Hz H 26) ; 464(d

J=10. 5Hz, H-20) 4.31 (dxd, J=4/13Hz. H6e): 4.09 (dxd,
J48/10Hz H—24) 3.58 (15-0CH3); 339(32 OCH err]); 3.30
(13- 0CH3) ;

8 51 (2 1.18
(d, d= 7szhef§z. %%isen@ éag.k%l a%:d( l’ge Exgr %&%tu%té §1ﬁ_|_a% 0 erlj.%\ég
(H- 26) . Jdald¥ef db,tthzﬁproprM)a bdkeOdr (ongann.c or anorganic $al82)optiondlly in
5.38 (d, ,474 d, J=10.7Hz, H 20
7 g8 ¢ (d'%?%%rﬁg%)z‘g)?ﬁ% E’ﬁf%ed ciadsp ?zat(‘ﬁ{%@ F-a. a4/ (10 oHz. H-24): )
- 3.58/3.40/3.37/3.17 (4xs. 4xOCH[err]) 32a . 5.37 (d, J=9Hz, H-29)

4.93 (d J)‘%&%he%?@&uc@z@& c(fdcon?p‘o%‘ﬂhg’oﬂ"'fgmula@ §4to III wherein Rz and Ry,
and/or R’s and R’g respectively R"s and R"¢ together form the -OC(=0) o-
group, reacting a compound of formula I, II or III wherein Ry and Ry,
and/or R’s and R’¢ respectively R"s and R% represeht hydroxy, with
phosgene, diphosgene or triphosgene in the presence of an acid binder, or

- d) for the production of compounds of formulae I to III wherein at least
one of the substituents R;, Rz, Rq, R¢ Oor Rg represents hy,droxy,
" appropriately reducing a compound of formula I, II or III wherein at least
one of the substituents Ry, Rz, Ry, Re or Rg together with Riar R2a:; Rga
g - or, respect:.vely, Rg; represents oxo, or

e) for the production of compounds of formulae I to III wherein Rs; R’s and
R"s represent lower alkoxy, appropriately alkylating a compound of
formula I, II or III wherein Rs, R’s and R"s represent hydroxy, or

£) for the production of compounds of formula I or II wherein'at least one
of the substituents Rs, R’s or Ra represents acyloxy, alkoxycarbonyloxy or
-OC(=X)N(R1§)R11, appropriately acylating a compound of formula I or 'I.I
wherein at least one of the substituents Rs, R’s or Rg represents hydroxy,
‘where indicated followed by the addition of NH3 or of an appropriate amine,
.-or

g) for the production of oompounds of formula I wherein Rg together with
'Rga represents oxo, appropriately oxidizing a oompOund of formula I wherein
Rg repr.ese'nts hydroxy _and'R,sa.'represents hydrogen, or

h) for the production of compounds of formula I wherein Rs repreéents
halogen, appropriately halogenating a compound of formula I wherein Rs
represents hydroxy, '
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(dxd, J=3/13Hz, H6e); 4.13 (dxd, J=3/1 1Hz, H24); 5.44 (dxd, J=2/8Hz

H-14): 2x3.45/ 3. 42 (2xs, 3xOCHerr]): 2.97 (m H 32).

- 39- 32b 5.33 (d, J=8Hz, H29); 5.11 (d, J=10.6Hz, H 26); 4.60 (d.
J=10. 6Hz, H 20); . 4. 25 (dxd, J=3. 5/ 13. 3Hz, FLGe)- 4.11 (dxd,
J=3.4/10.6Hz, H24): 5.48 (d, J=8. 9Hz, H-l4) 3.42/3.40/ 3. 37
(3xs, 3xCCH err]); 2.97 (m H32). 32c-10- 5. 47 (d, J OHz, H29); 5.11
(d, J=11Hz, H 26); 4.58 (d, J=10Hz, H 20); 4.25 S (dxd

J=3/13Hz, H-6e); 4.08 (dxd, J=3/11Hz, H24); 3.60 (d, J=8Hz, H 14);
and/or optionally deprotecting the resultant compounds of formulae I to III

wherein a protected hydroxy group(s) is (are) present, and/or optionally
protecting the resultant compounds of formulae I to III wherein a free
hydroxy group(s) is {are) present, . '

and recovering the resultant compounds in free form or salt form.

The process of the invention can be carried out in conventional
manner. | o - S |

In process variant a) and b) the reaction preferably is effected
in an inert solvent, such as an ether} e.g. tetrahydrofuran, diozane or
'diethylether, an aromatic hydrocarbon, e.g. benzene or toluene, an alcohol,
e.g. methanol or ethanol, dimethylsulfoxide or acetonitrile. The bases or

~ metallic salts are preferably CsF, CszC03. ch03; LiOH, Neon, KOH,

Mg(OR)z,_whereby R represents a lower alkyl group, KH, NaH, a tertiary
amine, e.g. triethylamine, or an amidine, e.g. 1,8-diazabicyclo(5.4.0]-~
undec-7-ene (DBU). As phase transfer catalyst quaternated ammoniumjsalts
or preferably crown ethers, e.g..crown [18.6], may be used. The reaction _
is preferably carried out at a temperature between about -30° and about
50°C, eSpecially at about room temperature. Depending on the reaction
conditions used (reactants, temperature, reaction time, etc.), specific
regio- and/or diastereoisoﬁeric forms of the compounds of formula Ia, IIa
or IIla or mixtures thereof are obtained. ' '

In process variant b) the conflguratlon in pos;tlon 9 is
.determzned by the configuration at position 9 in the starting material of
formula V. Reaction mixtures may be worked up ;n conventional manner, e. g.
chromatographically. o

Process varlant c) for the production of- the carbonates is carried
out preferably in an 1nert solvent such as an ether, e.g. tetrahydrofuran,
diethylether or dioxane, a chlorinated hydrocarbon, e.g. 1,2~dichloroethane
or methylene chloride, or acetonintrile, at temperatures between about .
=20°C and the beiling temperature of the reaction mixture, prefetably at
about room temperature. A tertiary amine can be used as acid binder,
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3.55/3.41/3.35 (3xs, 3xOCH err]); 2.98 (m H32). 32d 5. 42 (d,
J=9Hz, H29): 5.25 (b. H26); 4.59 (d, J=10Hz,” H20); 4.18 (H 6e);
4.11 (dxd, J=3/10Hz, H24): 3.43/3.39/3.37 (3xs, 3xOCH err]). 33
8.20/7.48/7.09 (|mdazonI H;: 5.37 (d, J=8.9Hz, H29); 5.27 (dxd,

J=2/ 8. 8Hz, H14); 4.88 (d, J=10,5Hz, H26): 4.62 (d, J=10.3Hz,
H 20); 4. 34 (dxd, : J=4.2/13.4Hz, H6); 4.12 (dxd, J=3.5110.2Hz,
H 24); 2x3.42/3.48 (2xs, SXCI}{err]) 34 5.37 (d,

J=9Hz, H29); 5.17. (dxd, J=3/8Hz, H-14')' 15,10 (d, J=10.3Hz, H-26):

4.74 (d, J=10.7Hz, H20): 4.37 (dxd, J=4.6/13.1Hz, H6e); 4. 11 (dxd,

J=4.2/ 11Hz, FF24 x2,13 3. 45/3 41/ 3. 38 (3xs,
3xOCH] er r B)9- t8% nyladine, %‘@GEEYIWQL&W“)*PF% PYFidigesq  3=10. 8Hz,
H-20); 4.43 (dxd, T&—Bédﬁﬁion, process variant @p) ;cah B& dfdsdted 34/ 6&H§nti’dm34)

3.55/3.41/ 3. 40 5. 13
(d. 3210, BaGact. S vadingog cAgept priRBientlyta s hyatite-Teaterty o g MRty
46/ 3. 42&313’%ut§8b<sluﬂi«ﬁﬂdhpdn]d)a or tetramethylammonium triacetoxy borohydr:.de

The process may be carried out in an inert solvent such as an ether or
cyclic ether, e.g. tetrahydrofuran, dioxane or dlethylether, an aromatic

. hydrocarbon, e.g. toluene, or in the case of tetramethylammonxum triacetoxy
borohydride as reducing agent, also in acetonitrile and/or acetic acid, at
temperatures preferably between about -70° and about 50°C, especially at
about room temperature. ' .

Process variant e) is an alkylation. It preferably is carried out

~in a non-protic ‘solvent, €.g. in an ether, a cyclic ether, an arcmatic
hydrocarbon, dimethyl formamide or dimethyl sﬁlfoxide, in the presence of a
base such as a non-nucleophilicunitrogen base, e.g. DBU, or an-alkali

~ hydride, e.g. sodium qr.potassiumthydride, or a metallic salt, e.g, a _
carbonate or fluoride of potassium, sodium or cesium, optionally in the
presence of a crown ether. The alkylating agent preferably is a
halogenide, tosylate or mesylate, e.g. alkyl iodide, especlally methyl
iodide. The reaction is carrled out at room temperature or elevated
temperature, preferably at room temperature. _

Acylation according to process variant f£) can be carriad out in

conventional manner, e.g. in an inert solvent such as acetonitrile or
dichloromethane, e.g. with an acid chloride or an acid anhydride in the
'presence of an acid binder such as 4-d1methylam1nopyr1d1ne or with an acid

~in the presence of an acid blnder such as 4~dimethylaminopyridine or with
-an ac1d in the presence of a carbodiimide such as. dicyclohexylcarbodiimide.
The acylation may be carried out with diphosgene or thiophosgene followed .
by the addition of NH3 or of an appropriate amine -to give the corresponding
carbamates wherein Rs represents a group .of formula -OC(=X)N(Ryo)Ri1 as
defined above. ‘When the reaction is carried out in the presence of NH3 or
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36alerr]) 5.39 (d, J=9.5Hz, H29); 5.05 (d, J=10.4Hz, H26): 4.95 (dxd,

J=2/ 8Hz, H 14); 4.73 (d, J=10.7Hz, H 20); 4.38 (dxd, J=3/13Hz,
H-6e); 4.12 (m H 24); 3.56/3.45/3.39/3xs, 3xOCH err]);
3.25/3.13 (2xs, 2xCHerr]SOerr]-). 36bl[err]) 5.38 (d, J=8.5Hz, H 29);
5.17 (d, J=10.5Hz, H26); 4.96 (dxd, J=2/8Hz, H 14); 4.73 (d.
J=11.5Hz, H20); 4.35 (dxd, J=3/13Hz, H6e); 4.12 (m FL24)

3.59 /3.41/3.40 (3xs, 3xOCHerr]): 3.11.{f, CHerr]SJerr]- 37a;

5 43 (d, J=8.7Hz, H29): 5.03 (m 2H H 14 and H26): 4.57 (d J= 1809%725
H-20): 4.20 (dxd J=13.6/ 4. 7Hz, H-6e): 4.06 (dxd, J=11.8/3.3Hz, H- 24):

75, e B g o S e 3

4.65 (d, @apusierge aoc)zcuswc(ndiad fmscmsusql& of#@@)u az. 11 . (dxd,
J=10/3. 6Hz. H-24).

Ib

CH30

Rga

wherein the substituents are as defined above and which also form part of
the invention. | _

Process varzant g) is an oxidation. It may be carried out in
conventional manner, e.g. in an inert solvent such as an aromatic
hydrocarbon, e.g toluene; or a halogenated hydrocarbon, e.g.’
dichloromethane or dichloroethane, at temperatutes betweeh about 0°C and
room temperature, preferébly.at about room temperature. The reaction is

effected e.g. with N-methyl-morpholine-N-oxide in the presence of a

- catalytic amount of tetrapropylammonium perruthenate, or with
l;l,l-tris(acetoxy)-1,1-dfhydrobenziodoxol-3(lﬁ)one (Dess~Martin method).
The oxidized end compounds of fo:mula I wherein Rg together'with_Rga
represénts oxo and Rs represents hydroxy, may exist in equilibrium with
corresponding compounds of fo;mula I wherein Rg represents hydroxy and Rs
together with Rga represents oxy, i.e. with compounds of formula Ic
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-40-  37c 5.43 (d. J=9Hz, H29); 5.03 (d, J=10, THz, H26); 4.61 (d.

J=10. 5Hz, H 20): 4.21 (dxd, J=13.5/4.6Hz, FL6e) 4.07  (dxd,
J=10.7/3.3Hz, H24); 3.61/3.40/ 3. 33 (SXCI}{err]) 2.11 (s,
OAc) . 37d - 5.4(d:J=9. 2Hz; H 29); 5.02(sb; H 26); 4.58(db; J=10Hz;
H20). 39 5.44/5.04/ 4.57 (3xd, J=8.2/10.8/10.1Hz, H 29/26/20);
3.74 (s. -COCCH err]); 3.5443-41/ 3. 22 ( 3xs, 3xOCH[err]). 41
7.93 (d. J=1Hz, CHO: 5.53/5.28/4.86 (3xd, J=7.9/10.4/10.6Hz. H 29/26/20);
4.37 (dxd, J= 13. 3/ 4. 7Hz, H6equ.); 4.08 (m H24). 43 : 5.38 (d.

J=9.9Hz, H29); 5.1 (d, J=10.4Hz, H26); 4.73 (d, J=10.8Hz, H 20);
4.4 (dxd, J=13.2/ 4 7% qu.): 4.12 (dxd, J=7. 1/ 4. 1Hz, H24): 1.41 (s,

Ic

- OCH3 OCH,3

wherein the substituents are as defined above and which also form part of
the invention. Process variant g) gives mixtures of these compounds which
may be separated in conventional manner, e.g. chromatographically.
Depending on the starting material and tbe'reactiqn conditions empldyed,'
especially.bn_the oxydizing reagent, the oxydation may take place in the
- positibns 10, 14, 22, 24 and/or 33. Different reaction ability and/or

selective prdtection of hydroxy groups may yield final products which are
oxydized only in-selected positions. |

Process variant h) may be carried out in for halogenation'
conventional manner, e.g. by reacting with a halogenating agent such as
thionyl chloride in an appropriate solvent, e.g. in pyridine or_tétrahydro-
furan, at temperatures e.g. between about 0°C and room temperature,
preferably at about room témperature. : |
' The process variants of the invention may be carried out
simultaneously,'especially process variant e) may Be effected in a "one pot
reaction" with process variants a) or b). Mixtures of end proddcts may be
separated in conventional manner, e.qg. chromatographzcally

- Compounds of formula Ia may be in equilibrium with compounds of
formnla ITa. 1In many cases ;hese tautomeric forms may be isolated.
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44 . 5.43 (d, J=8.9Hz, H29); 4.98 (d, J=10.8Hz, H 26): 4.58 (d,

- J=10, 4Hz,. H 20); 4.22 (m H6equ.); 4.07 (dxd, J=3.3/10.9Hz.
H-24); 3.54/3.41/3.23 (3xs, 3xOCH3). 455) - 5. 48 (dxd,
J=118.9Hz, H29); 4.66 (d, J=10.2Hz, H 20); 4.21/4.14 (db/dxd;

H 6equ. /H-24) 50 m xture: ketone/ hem ketal = 40/60

ketone: 5.37 (d, J=8.9Hz, H29); 4.96 (44-J=10.7Hz, H26); 4.62 (d,

J=10. 5Hz, H20); 4.46 (d, J=10.4Hz, H 15); 4.12 (dxd, :
J=10.5/3.3Hz, H24). henmi ketal : 5.05 (d, J=8.9Hz, H29); 5.11

(d, J=3.5Hz, H 2@kocdsSbatihnts a) and b) sidrify YeRerdt130); 3.51 (dxd,
32 S alh ke ] (Shbeod S e shents comdililac %20 ( 1o
(d, J=10. 7THformk12@)Ia and IIa: reartasdementdand ThtlDdatidhi H—13) 4.38 (dxd,
1=0.2/ 5. ik, vheA refeting § Gonpopnd of pomuuid ™04 Sofls clikitinp e (5
(dxdxd, J=1@oemBaSITBHz cyddidapiom. 17 (txd, J= 13 2/ 3. 6Hz. H-6a) _
' c) when reacting a compound of formula V to obtain compounds of formulae Ia
and ITa: cyclisation. ” | '

. When compounds obtained eccordipg to process variants a) to h)
ha#e one or more protected hydroxy group (s), the protecting group(s) may be
removed in conventional manner to give'the corresponding unprdtected
compounds. The removal of e.g. tert-butyldimethylsilyl or
tert-butoxycarbonyl may be effected by treatment with hydrofluoric acid in
a solvent such as acetonitrile. Depending on the reaction'coﬂditions
chosen (e.g. duration or temperature) the removal can be steered in such a
manner that either all or only scme protecting groups are elxm;nated

When compounds‘obtalned according to process variants a) to h)

"have one or more free hydroxy gtoup(s), the hydioxy group(s) may be
protected in conventional manner to give the co:responding'prdtected
~compounds. Depending on the reaction conditions chosen the reaction can be
steered in such a manner that either all'o: only some hydroxy groups are
protected. Suitable protecting groups are conventional hydroxy protecting'
groups such as tert-butoxycarbonyl or trialkylsilyl, preferably
tert-butyldimethylsilyl. '

- Partial deprotection or protectlon is "particularly 1nd1cated where
a definite hydroxy group is to be reacted in a subsequent reaction step

The compounds of formulae I to v have a number of chiral centers
‘and may exist in a variety of stereoisomers. The ptocess variants of the
invention result normally in a mixture of such isomers. Depending on the
conditions and the type of reaction the process can be steered in such
manner that a specific isomer preferably is produced. The invention
provides:all dptical and geometric:isomers as well as racemic mixtures.
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m xture: ketone/hem ketal = 40/ 60 " ketone: 5.38 (d.

52

J=9Hz. H29); 4.92 (d, J=10.7Hz, H26); 4.60 (d. J=10Hz, H 20);
4.47 (d, J=9.5Hz. H15). hem ketal: 5.08 (d, J=9Hz, H29): 5.11
(d: J=4.2Hz, H26); 4.83 (d, J=10Hz, _ H 20); 3.76 (dxd,
J=11.6/4.6Hz. H 13). 58a - 5.4 (dxd. J=8.9/1.1Hz, H29); 5.12 (d,
J=10. 8Hz, H26): 4.57 (db, J=10.5Hz. =15-  ~  H20); 4.24 (dxd, _
J=13.614.8Hz, H6equ.); 4.07 (dxd, J=11/3.5Hz. H24); 3.63 (d,
J=8. 5Hz. H—14) 3.52/3.40/3.21 (3xCCH err]).

-41- The isomers may be resolved or separated by conventional techniques.

However the preferred stereochem:.stry at various chiral carbon atoms is
shown in formulae IS to Vs:

R
Ria

'87

Is

- Is

~ This is the replacement sheet

 bats: 08 AUG 86



58b 5.34 (dxd, J=8.9/1.1Hz. H29): 4.89 (d, J=10.2Hz, H 26); 4.62

(d, J=10. 3Hz, H20); 4.3 (dxd, J=4.3/13.8Hz, H6equ.); 2.94 (m
H32); 2.84 (dxd, H23a). 60a 5.32 (d; J=9Hz, H29): 5.18 (d. -
J=9.1Hz, H26); 4.85 (d, J=10;4Hz, H20); 4.37 (db, J=10. 4Hz,

H-6equ.); 4.16 (m H-24); 3.44/3.41/3.36 (3xs. 3xOCH err]). 60b
5.34 (d, J=9Hz, H26): 5.22 (d, J=9.9t, 1°39): 4.92 (d. J=10, 4Hz, H- 20):
 4.36 o (db, J=11Hz PRy 3.-40/ 3. 38/ 3. 36

H-'\ou;). 4,11 (m H24),; 3. : :
(3xs, 3xCCHerr]). 61 Ria (d, J=9Hz, H29); 4.88 (sb, H 26):

4.81 (d, J=8.2Hz. H(chQ)),' 4. 53 ( 4.11 (db, J=13Hz, H 6e);
4.03 (dxd. J=2.8/9.5 '
3xCCH err]). 62[err]y— 74 (dxd
H29); 4.80 (d. J=9H7, ~H ;
J=2.5/10Hz, H 14); 41/]3.
(dxdxt: J= 10/17/7Pé;>FE2

H26); 5.04 (dxq, D=17k%
(d, J—
J 3/ 13Hz, I-|-6e2|

X971 3,734/ 3. 23 ( 3xs, , . :
J=10/ 17/ THz. H-37): 5.34 (d, J=9Hz,
N 4.54 ( % ): 4.02 (dxd,
IxocH err1). - 632) - 5. 72
mu&erz H29): 5.18 (d, J=10.5Hz.
h: 4.98 (dxq. J=10/2Hz, H38ci's): 4.65
4% (dxd, J=3/11Hz, H24): 4.04 (dxd,
T(¥xt, J=3113Hz. H6a); 3.02 (m H- 32).

30"“
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64[err] 5.75 (dxdxt. J=10/17/7Hz, H37): 5.28 (d,=9Hz, H29);5.17 (d,

J=7Hz, H 26): 5.09 (dxd, J=2/17Hz,  H38tr.); 4.98 (dxd,
J=2/ 10Hz, H38cis); 4.88 (d, J=10Hz, ~ H20): 4.28 (dxd,
J=4713Hz. H6e); 4.15 (m H24); 3.70 (t, H 14); 2x3. 42/ 3. 52

(2xs, 3xCCH err]); 3.25 (txd, J=13/3Hz, H6a); 3.03 (m H32). 65

5.43 (d, J=8.8Hz, H29); 4.97 (d, J=9.5Hz, H20); 4.82 (H26); 4.30 (H 24);
4.04 (db, J=13Hz, H6e): 3.79/3.41/ 3. 35F8783 (4xs, 4xOCH err). 67
8.20/7.48/7.08 (|n1dazolyl H; 5.37 (d, J=9Hz, H29): 5.26 (dxd,
J=1.9/8.9Hz, H14); 4.86 (d, J=10.6Hz, H 26); 4.60 (d,

J= 10 3Hz, H- 20); In Zhe(aave formulae Is to Vs:4. 5/ 13. 6Hz, H-6e); 4.12 (dxd,

2 or a0 R R chafieh bt wich Suy chen BSSERAEI] i pBe
H29); 4. 98with tbBerpycsrfigusabéon ta. Ge (carbostebonwx 33 position;  H 20):

4.46 (d, 1 1
19 Ed, _§3 ?azéfezl'albig) is Alf:ogr%d(wdlth‘]t_hle He@&ﬂﬁbﬁ}:atl%n do (t‘ike Jar?ﬁﬁ %%Lmz(g)éx d

J=11. 414. 4 1 Position;
~ when Ry i3 other than ox0 together with Rgay then Rq preferably is bound

with the e-configuration to the carbon atom in 22 posztlon,

a compound of the invention may be lsolated and purxfled from the
reaction mlxture in conventional manner.

The starting material of formula V, preferably in form of the
dlastereOLSOmers hereinafter deszgnated diastereoisomers C, may be obtained
by reactlng a compound of formula IV analogously to process variant a)
followed by reaction of the resultant product with a diazoalkane. The
first step of this process may be carried out as described above, e.g. with
KOH/crown ether in tetrahydrofuran. The reaction product is worked up in
conventional manner, the residue redissolved in an inert solvent, e.é. '
dichloromethane, and triturated with a solution of a diazoalkane,
preferably diazometliane or dlazoethane, in an inert solvent, e.g. ether.

The resultant reaction mixzture may be worked up in conventional manner.

The starting material of formula v, preferably in form of the
diastereoisomers hereinafter designated diastereoiscmers A, may be obtained
by reacting a compound of formnla IV with a base, followed by reaction of
the ;esultant product with a diazoalkane. This'process step may be carried
out in conventional manner. It preferably is effected in a mixture of
solvents, e.g. in a mixture of tetrahydrofuran and water, using LiOH of'
Ca(OH)2 as base. The reaction product is worked up in conventional manner, -
the residue redissolved in an inert solvent, e.g. dichloromethane, and
_titurated with a solution of a diazoalkane, preferably diazomethane or
diazoethane, in an inert solvent, e.g. ether The resultant reaction
m;xture may be worked up in conventlonal manner.
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69a ' 5.36 (d, J=8. 2Hz. H-26); 4.86 (db, J=10Hz, H29); 4.31 (dxd,

J=13. 3/ 4. 3Hz, H 6equ.); 4.1 (dxd, J=10,2/3.6Hz, H 24);
3.54/3.41/3.32 (3xs, 3xCCHerr]).

-42- 69c - 5.38/5.18/4.71 (3xd, J=8.5/9.1/10. 4FE 'H 26/ 29/ 20) ;
3.58/3.42/3.31 (3xs, 3xOCH[err]) 69d 5.42/ 5. 13/ 4. 59

(3xd. J=9.8/10.8/10. 6Hz. FL29/26/20) 4 .98~ (dxd, J=11/3.5Hz.
H24); 3.6/3.39/3.32 (3xs, 3xOCHerr]).

Insofar as their preparation is not specifically described herein,
e.qg. in the Examples; the compounds used as starting materials are known or
can be obtained in conventlonal manner from known compounds, e.g. starting
from appropriate Streptomyces strains such as Streptomyces tsukubaensis '
No. 9993 descrzbed in e.g. Fujisawa EP 184162, Samples can be obtained
from the Fermentatipn.Research Institute, Tsukuba, Ibaraki 305, Japan under
provisions of the Budapest Treaty under deposit No. FERM BP-927. This
strain has been redeposited on April 27, 1989 with the Agricultural
Research Culture Collection Internatxonal Deposztory, Peoria,

Illinois 61604, USA under the provisions of the Budapest Treaty under
deposlt No. NRRL 18488

| Th&iéiherépbcementsheét

0 8 AUG 13%

Date:



80[err] 4.35 (dxdxd, J=5/8/11Hz, H33); 3.41/3.37/3.34 (3xs,

3xOCH err]); 3.07 (s, CHerr]SOerr]-). 8l[err] 5.73
(dxdxt. J=10/17/7Hz, H37): 5.22 (d, J=9Hz, H29): 4.34 (m H 33); |
3.41/3.38/3.33 (3xs, 3xOCH3): 3.08 (S, CHerr]SOerr]-)- 82 5. 20

(s, H26): 5.17 (d, J=9Hz, H29): 4.98 (d, J=9.7Hz, H 20); 4.12 (H 6e);
4.10 (d. J=4.6Hz, H10); 4.04 (m H 24)71%3 40/3.38/3.30 (3xs, 3xOCH3):
1. 685 (d. J=IHz, 28-CHerr]); 1.66 (d. J=1Hz, 19-CHerr]);

G 555 a, Io7he T8 SYFITg Eeamies 11luptpang,the et i3 hnef wr€ BE 1)

(9 : J=9Hzn:ﬁt_29:)¢e.5.m (:Snlpelﬂa%:}és ér?4id degdeds thtiq_ﬂaa@); IA. €% (WR. .
SxOO er heck e i chemicdl Shisy ety 4o’ Ta' Blp pailes, 5 pa e 7Y )00
(d. J=6. 8hitless indicated othelrvi&di eiThe)follofdnqratbbe®i@tidnsmrdedysettz7 and 7Hz, -
17-CH err 25- errl): VA . J=7.4Hz, H 37). 84[err]
5.22 Ed, e : H=?é§%rt§i.’%“11?&§etj‘§%?t’r%9xn 26); 4.80 (d, J:10Hz? Hzog; ]
4.15 = db = (doublle t®pd 4.00 (m H-24); 3.94 (dxd, J=3/13Hz, H6e);
3.47/3.43§ .41 (3%s. 3xOCH err]); 3.05 (dxdxd, _

J=4.3/8. 8701 3z, U PBE (44 =7-9/16. THz,
. Im = 1-imidazolylcarbonyl a _
Bz = benzoyl
- DBU = 1,8-diazabicyclo[5.4.0]undec~7-ene
Ac = = écetyl
BOC = = tert-butoxycarbonyl

Ik

OCHs OCH3
' Formula Ik (Rg® = allyl) = FK 506;
Formula Ik (R3k = ethyl) = FR 520.
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H23a); 2.51 (dxd,.J=5.1/16.7Hz. H23b); 2.32 (m H30); 1.74 (d, J=1Hz,
19-CH err]); 1.63 (d, J=1Hz, 28-CHerr]); 1.29 (d. J=7Hz. 11-CHerr]); 0.85
(t, J=7.4Hz, H37). 85 _ 5.27 (s, H26); 5.16 (d,
J=9.1Hz, H29); 5.13 (d, J=9.5Hz, H20); 4.07 (dxd,

J=4.9/13.5Hz, H-6e): 3.95 (m H-24): 3-80=(m H-22): 3.62 (dxdxd,
J=2,4/4.4/8.2Hz, H 15);. 3.54 (dxd, J=2.3/9.5Hz, H14); 3.23 (dxt, J=5/10Hz,
H-13); 3.41/3. 40/3.38 (3xs, 3xOCH err]); 1.70 (d, J=1Hz, 28-CH.err]); 1.58

(s, - 19- CH[err]) ©1.10 (d. J=7Hz, 11-CHerr]); 0.98 (d, J=7Hz,
25-CH[err]@gg(dal Hio-tnnms n;-cznl_r,? Qi or0;] ) Ry & 66t —3=7 5kis;,
H37). 86 d, _H29): 5 527 ﬁm?gsa) 5.17 (d, J=107 1Hz,
H20); 3.94 (db, J= ﬂ%ﬂz Beyp @h H24): 3.58 (dxd.

J=5.7/9.5Hz. H 14); 381(s QOCH[err]) '3.50 . | (s.
%52022}4{3/65&% iﬁ“?é'i“ds?,f % %ﬁ) 33?3 glslllngCH[rfgrz%) 2.3'3(%0(513??”’
J=3. 6/ 13Hz 14 Gmowﬁsf(f@mahﬂ-ﬁa diasgereqisemer 4) 69 (d. J=1, 1Hz,
28-CH err]ie: leckPound of formula Ia (diastereciscmer )

1d: compound of formula Ia (diastereoisomer B)

le: compound of formula Ia (diastereoisomer C)

4 g of crown[18.6]ether and 12.7 g of cesium carbonate {or S g of
cesium fluoride) are added to a solution of 20 g 24,33-bis-O-tBDMS-FR 520 in
250 ml of dry tetrahydrofurdn. The reaction mixture is stirred for 3 hours
at room temperature, then partitioned between ethyl acetate and 1 N
hydrochloric acid, the phases are separated, the organic phase is washed with :
brir;e,' dried over sodium sulfate, filtered and evaporated unhder vacuum. '
Chromatography of the residue (n-hexane/ethyl acetate = 3/1 - 1/2) -gives the

“title substances as colourless foams. |

Example 2: R; = Rp = O-tBIMS; Ry = CzHs; Ry + Rea = O; 'R7==O_(.133';
= gb; n =2; R, = Ry, = H; diasterecoisomers A

{process b)

2a : compound of formula IIa
2b: compound of formula Ia

_ 1lml oof dlazab:.cycloundecene is added to a solution of 5.2 g of the
: compound of formula V (Ry = Ry = O-tBDMS; Ry, = Rza = H; Ry = CzHs; .
Ry + Rgg = 0; Ry = ocna, Rg = CHz; n=2; - = sb; diastereoisomer A)
“in 250 ml of acetonitrile. The reaction mixture is stirred for 70 minutes at
room temperature and then worked up as described in example 1 (n-hexane/ethyl
acetate = 3/2) to give the title substances as colourless foams. '
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-43-

0.99 (d, J=6.4Hz,
5.23 (d, J=9Hz, H29);

(d, J=6.9Hz.

17-CH err]);

ll-CH[err])
0.89 (t.
5.19 (d, J52Hz H 26) ;

1.10 (d, J=7Hz,
J=7.4Hz. H37).

25-CH err]).
87

4.95 (d, J=10Hz, H 20);

4. 38 (dxd. J=4113Hz, H 6e); 3.55/3.40/3.31/3.12
(4xs,..4x0OCH err]). 88[err] 5.30 (d, J=9Hz, H29): 5.02 (d. J=8, 2Hz.
H26); 4.83 (d, J=9.7Hz, H 20); 4.48. (dxd. J=3/13Hz, H 6e):
3.97 (m H24); 2x3.40/3.22/3.19 (3xs, 4xOCHerr]). 89 5.28 (d,
J=9Hz, H29); 5.25 (d, J=6Hz, H 26); 4284 (d, J=10Hz, H 20); 4.30 '
(dxd, J=3/13Hz. H6e); 4.02 (m H24); 3.71 (d, J=8Hz. H14); 3.04 (m

H 32);

AnaldqyoBels. m&&a&h@@m esrpleB ek r@nd. 2 the follow:.ng compounds
of formulae Ia, IIa and IIIa are obtained in form of colourless foams

(R7 = OCH3; n = 2; — = 8b; Ris = R2a = H):
ex: form.isomer| Ri R R¢ Rqa Ra starting material:
32 IITa - |=-O-tBDMS |-O-tBDMS o -CH,CH=CH, | 24,33-di-0~-tBDMS~
: : : _ - : -~ FK 506
3b IIa A |-0O-tBDMS [-O-tBDMS . O -CH2CH=CH;
3c Ia . A |-O-tBDMS {-O~-tBDMS - O =CH2CH=CH,
3d Ia C 1-0~tBDMS |-O-tBDMS 0 =CHp CH=CH2
4 1IIla -~ =0-S0;-CH3|-O-tBDMS - O =Cz2Hs Compound A)
5 1IIlIa =~ =0-S0p-CH3|-O-tBDMS o] -CH2CH=CH, | Compound B)
6a IITla =~ -0H -0H 0 =C2Hs FR 520
6b IIa A -OH -OH 0 -CzHs
6c Ia A -OH -OH 0 -C2Hs
6d Ia B -0H -0H 0 -C2Hs
6e Ia C -0OH . =OH o} -CaHs
6f Ia .D ~0H R (o) =CaHs o
7a IIIa = -OH -0H -0 -CH,CH=CH, | FK 506
7b . IIa A -QH -OH 0 -CH2CH=CH» .
Tc Ia A -0H -0 0 -CH2CH=CH, v
7d Ia B -0H -0H 0 ~-CH2CH=CH,
e Ia C -0OH -OH 0 =CHyCH=CH2
8 Ia A |-0O-tBDMS =-0H o -C2Hs 33-0-tBDMS-FRS520 a)
%a IIlIa -~ .|-O-tBDMS -0-C0-0- H -CoHg Compound G)
%b Ia A |-O-tBDMS -0-C0-0- - H ' | -C2Es : .
9¢ Ia C |=-O-tBDMS -0-C0-0- H -CaHs
10 Ia C |-O-tBDMS |-O-tBDMS O ~C2Hs Compound C)
11 Ia- C -0-tBDMS | -O-tBDMS 0 ~CH2CH=CH; | Compound D)
12a Ia A |-O~tBDMS |-O-tBDMS 0 -CH,CH=CH; | Compound F)
12b . IIa A |-O-tBDMS ([-O-tBDMS 0 -CH, CH=CH, _

a) Deprotection or, respect:.vely, reduction of this compound gives the
compound of Example 6c (= Example 73) or, respect:.vely, of Example 28
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902) 5.32 (d, J=8.7Hz. H29); 5.22 (d, J=6.8Hz, H26); 4.77 (d.

- J=10. 3Hz, H 20); : 4.29 (db, J=13Hz, H6e); 4.03 (m H24); 5.45
(d, J=8.6Hz, H14): 3.44/3.43/3.38 (3xs, 3xOCH err]). 91,
8.20/7.48/7.08 (imdazolyl-H; 5.22 (d, J=9.1Hz, H29); 5.31 (dxd,
J=2.8/8.2Hz, H14); 5.09 (d, J=6.0Hz, H26); 4.88 (d, J=9.7Hz, H 20); 4.31
(dxd, J 3/12FE H 6e); . 4. 08 (m FL24) 2x3.43/3.41 (2xs, 3xOCHerr]). 92
m xt ure: ketone/ hemi ketal = 34/ 66 ket one: 5.25 (d, J=9Hz, _
H29): 5.07 (d, H26); 4.84 (d,J=9. 7TH722F 20) . hem ketal : 5.04
(d, J=9Hz, H 29); 5 15 (s, H26); 4.76 (d, F#ZO% dxd,

J=9. 8/ 2. @zemple 13 C Bn?daﬁzlfﬁ?“ﬂf 1Y (Br~ Ba 39-1:31)5%, Ra'= C2Hs4i xt yre:
ket one/ hem ket al = 11(41 -8 O- R"s +KEtg08€0Ch-025 K= daﬂ,-ZHz-,—Hr 293b; 2. 9%;

(d. J=6.6Hz, H26): 4.85(d Héy " H 20)
hem ketal : 5.04 (d.Rxd B2 °°%531§)(s H26): 4.76 (d, J=10.2Hz,
H- 20) ; | 3.57 (dxd J=10.1/2. 4Hz, H15); 3.76 (dxd, J=11.7/4.5Hz,

H' 13)_' To a solution of 0.8 g of the compound of formula III (Ry =Ry =
O-tBOMS; Rs = CgHs; Rq s Rga = O; R"s = R = OH; Ry = OCH3; ——— = sb;
n=2; Ria = Rza =H) in 40 ml of acetonit_rile_are added in turn 0.2 ml of

_ diphosgene and 1.75 g of dimethylaminopyridine. The reaction mixture is
stirred for 1.5 hours at room temperature and then worked up as déscribed in
ex’ampie 1 (n-hexane/ethyl acetate = 9/1) to give the title substance in form

of a colourless foam.

_ Analogously as _déscribed in. e:kample 13 the following compounds of
formulae I to III are obtained in form of colourless foams (R3 = CzHs;

Ry = OCH3; ——— = Sb; n = 2; Rya = Raa = R4a = Rga = H):
. 1 Rs R¢ ' N

ex: form. isomexr] R; Rz R4 R's R'g Rg starting

: R"s - R"¢ : . material:
14 II A -O-tBDMS|-O-tBDMS -O-tBDOMS| -0-CO-O- - Ex. 1b
15 1 A -0-tBDMS «Q=-C0~0~ OH o* OH - Ex. 28
16 I C -0H -0-C0O=-0- -0-BOC O* CH Ex. 27
17 III - -0H -0-C0-0- - | =0-C0-0- - - Bx. 25
18 I B -OH =-0-C0-0- OH o* OH Ex. 26a

* together with Rga

Example 19: Compound of formula I (R1'¥ Ry = O-tBDMS; R3 = C,Hs;
Ry + Rea = 0; Rs =Rg = Rg = OH; Ry = OCH;; ——— = sb;
n =2; Rja = Rza = Rga = Rga = H; diastereoisomer C)

(process d)

0.5 g of tetramethylammonium triacetdxy boronhydride are added to a
solution of 1 g of the compound of formula I (Ry = Rz = O-tBDMS; R3 = CzHs;
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5.28 (d, J=9.1Hz, H29); 5.19 (d, J=5.9Hz, H26); 4.97 (d,

J=9.7Hz, H20): 4.40 (m Hee): 4.29 (dxd, J=8.9/4.5Hz, H13):
3.92 (t, J=7Hz. H15); 3.87 (m H24): 3.41/3.39/3. 38 (3xs,
3xOCH3); 3.24 (m H21). 95  5.28 (d, J=9.0Hz, H29); 5.12 (d,
J=7.9Hz, H14); 5.10 (d, J=7.5Hz, H26); 4.82 (d, J=10. 4Hz,
H20); 4.23 (dxd, J=13/3Hz; H6e); 4.023t, H4); - - -
3.50/3.41/3.30 (3xs, 3xOCH err]); 2.15/2.06 (2xOAc). 96 - - 5.20 (m

2H, H 29 amg, M BaA) = K218 Hid, RJ¥6RZs M Fs) & BsaO0=( @ JRsO=7hiz = Q#2087 = OCH3;

gx%gHE g??] )_J %_328{1,( - H-%T; ﬁf%stf% %%xﬁ? cit 2680 i 42/ efdiBrite GRS ml of

- 44-

acetic acid. The react:..on mixture is stirred for 3.5 hours at room
temperature and then partitioned between saturated aq_ueous NaHCOs-solution
and ethyl acetate. The organic phese is separted, washed in turn with brine,
1N hydrochlonc acid and brine again, dried over Na;SO4, filtered and
evaporated under vacuum. Chromatography of the residue (ethyl acetate) g:.ves
the title substance in form of a colourless foam.

- Analogously as described in exemple 19 the following cdmpounds of
formulae I, II and III are obtained in_form of colourless foams (R3 = CzHs;
Ry = OCH3; Rg = OH; Rya = Rza = K; '___ = sb; n=2): '

This is the replacement sheet
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97
J=10.4Hz. H 20);

5.28 (d. J=8.7Hz, H29);

5.09 (d, J=7.2Hz. H 26):
4.23 (dxd. J=13/3Hz. H6e);

4.85 (d.

4.05 (m H24);

3.59/.3.41/3.33 (3xs. 3xOCH err]); - 3.27 (m H21); 2.05 (s,
OAc); 98 @ 5.37 [d, J=5.4Hz, H26)245.32 (d, J=8.7Hz,| H29); 4.78
(d. J=10. 2Hz, & 20): 4.16 @dxd, J=13/3Hz, H6e);[ 4.00 (m .
H24); 3.42/3538/ . 3gLi3ks, SXOH ewi]), w 2.21 (4. OAc). 99
5.31 (d. J= 9Hg H 295 85| 103( & &Gz, I:Ezeﬁ B 08T(dxd. J=5/|THz, H 14);
4.80 - (d"‘ :-10Hz. H-2.0) .4.38 (d.xd .J=13/3Hz. H4ge); 3.81 (m
H24). 100 328 (d 4:}9 1Hz§ H29) & 4@6 #d B8 J=10. 1§z, H 20); 4.78
(d, J=4.8Hz, H26): @ Akt 24) .. _3.99 (dxd J$2.3/9. THz,
H 14); 3.40/3.35/B.34 (3Ks 3xOCH[err]) .02 (dxdxd.
J=4.73] 8.8/ 11. 3Hz. [-H-32}-4—80—(¢ ~74 (d.
J=1.1Hz, 28-CHerf]); 1.6 (d, J= 7Hz 11-CH[err_]); 0.94 (d, J=7Hz,
25-CH err] and < . .-.1..7=CHEer=r}=): & 87 (t= J=7.4Hz. H37).. 101
5.32 (d, J=9Hz, H 59):5.23 (d, J=7.8Hz, H26):4.85 (d,J=10.2Hz, H 20):4.17
(dxd,” J=4/13.5Hzl H6e) 4.02 (m H24): 3.60 (m_H15); 3.51 (dxd,
J=1.4/9.5Hz, H14): 1.79 (d, J=1Hz, 19CHerr: £4% (d. JI=b. 9Hz,
11-CHerr]). _ '
' o = T o= = =
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102[ err] 5.09 (sb, H26): 4.99 and 4.91 (d and d; J=10 and 10Hz. H 20

and H29); 4.33 (db, J=13Hz, H6e); 3.66 (m H22); 3.57 (m-
H 24); 3.43/3.38/3.36 (3xs, 3xOCH err]) 103

5.215/5. 14/ 4.95 (3xd, J=9/5.4/10.2Hz. H 29/ 26/ 20); 4.28 (dxd, J=4.5/13. 7Hz;
H 6equ.); 3.64/3.58/3.41/3.32 (4xOCH[err],2 5~ 104 5. 28/ 5. 06/4 87
(3xd, J=8.9/7.2/10.4Hz," H29/26/20); 4.22 (db, J=13.5Hz.

H-6equ.); 3.33/3.42/3.56 (3xs, 3xOCHerr]). 105 6. 44/7 82 (2xsb.

3@%&?%@%—% 5@"%&‘131 gml,;@ 19'1%?3 :%H}%g;' 0-4:39%(151 35 22 H—24) 3 25(q.

H21); 3.15 (dxt. I-Rﬁa)&i%%@éfs"‘&#?%S sfskvﬁ@{erﬁ) OBfog——— = sb;

5.26/ 5. 08/ 4. 88 (3xch 139 ¥ 69/04 B9/ 26tz ) 24 (dxd,
J=4. 4/ 13. 5Hz, b ﬂ’ H%03'%tb¥1gbéwz4) 3.56/ 3. 41/3.33 (3xs,

3xCCH err]); 2.97/2.76 (2xs 2xNCH err]) .~ 107[err]
5.32/5.13/ 4. 97 1 346l mg-of UréRh P1B. 6] éctiz, (200 g2 cedidbidriitadedand 3%5.mL of

methyl iodide are added to a solution of 100 mg of the compound of formula I
(Ry = Rp = O-tBDMS; R3 = CzHs: Ria = Raa = Rga = H; Rq + Rqa = R¢ + Rea
= 0; Rs = Rg = OH; Ry = OCHj; ~ = sb; n=2; diastereoisomer A) and
stirred for 1.5 hours at room temperatute". The reaction mixture is worked up
as described in example 1 (n-hexane/ethyl acetate = 2/1) to give the title
substance in form of a colourless foam.

A_nalggousljr as described in example 29 the following compounds of
formula I and IIT are obtained in form of colourless foams .(Rz = CpHs;

Ria = Rzga = Rga = H; Ry + Rga = O; Ry = OCHs; Rg = OH; — = gb;
n=2): ' o
_ : B R'% | starting
ex: form. isomer Ry Rz Rs R¢ Rsa material
30 1z - -0-tBDMS | -O-tBDMS | ~OCH; OH - | Ex. la
31 I c -0-tBDMS -0-tBDMS ~0CH3 0 Ex. le

Example 32: Ry = Rp = O-tBDMS; Rs = C2Bs; Ry + Rga = 0; 'Ry = OCHy;
=sb; n=2; Rja = Rza =H diastereoisomer A

(process f)

32a: compound of formula I (Rs = OH; Rg + Rga = 0; Rg = 0-Bz; Rga = H)
32b: .compound of formula I (Rs = O-Bz, R¢ + Rga = 0; Rg = 0-Bz; Rga = H)
32c: compound of formula I (Rs = 0-Bz; R¢ + Rga = 0; Rg ="0H,- Rga = H)
32d: compound' of formula IT (R”5 = 0-Bz; R’g = OH) |
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3xCCH err]. 117 5.25/5.05 (2xd, H26/29); 3.31/3.36/3.42 (3xs.

3xOCH3); 3.03 (mH32). 118[err] 5.2/5.02 (md, H 29/26/20); 4.38
(dxd. H6equ.); 3.42/3.38/3.35 (3xs. 3xCCH[.err]).
- 45- : [err] G- NMR-Spectra

(CDCl[err]) Exanple: spectrum

-26=

5 mol equivalents of 4-dimethylaminopyridine and 1.3 mol équivalents
of benzoyl chloride are added to a solution of 0.6 g 6f the compound of
formula I (Ry = Ry = O-tBDMS; R3 = CoHs; Rya = Rza = Rga = H; R¢ + Rea =
R¢ + Rga = O; Rs = Rg = OH; Ry = OCHa; — = sb; n=2;
diastereoisbmer A) or of the compound of formula II (R, = R; = O-tBDMS; Ra =
CoHs: Ria = Rza = Hi Rq + Rga = O; R’s = OHf R'g = OH; Ry = OCHs;

' = sb; n=2). The reaction mixture is stirred for 45 minutes and then

worked up as described in example 1 (n-hexane/ethyl acetate = 4/1 -+ 2/1) to
yield the"t'itl_e substances in form of colourless foams.

Analogously as described in example 32 the following compounds of
formula I and II are obtained in form of colourless foams (R = R, = O-tBDMS;
Ry = Cols; Rya = Rza = H; Ry + Rya = O; Ry = OCHy; —=sb; n=2):

ex: form. isomer Rs R¢ Rga Rg ‘Rga | starting
_ R’s ' - | material-
33 I A OH 0 O-Im H Ex. 1b or 1lc
34 I c O-Ac 0 O-Ac B Ex. le
- 35a I o 0-Bz (o] 0-Bz H ..
¥W I C 0-Bz 0 o 5 }3"' le
36a I C -Q=S02CH3 0 -Q0~S0,CH3 o4 }Ex le
b I C oH 0 -0-S0,CH; K .
37a I A . O=Ac -0 O-Ac H |
37 I A OH 0] QO-Ac H o
¢ I A 0-Ac 0 OH g |(E%- borlc
37d IT A O-Ac CH - - -
33 I A -0=-CHO 0 0 Ex. S0
39 I A =0-COOCH3 0 -OtBDMS H Ex. 58b _
40 I A -0-CHO 0 -0t BDMS H ~Ex. 58b " a)
41 I B {1 -0-CHO 0 ~=QtRDMS H Ex. 60a
.42 I o -0-CHO 0 | -otBDMS . H - Ex. 59
- 43 I C -Q0-BOC 0 " -0t BDMS H Ex. 59 -

'a) De?rotection gives the ccmpound of Example 6cl'(= Example 73)

- This is the _replace_mént sheet
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6f 212.32 (G 22), 202.22 (C10), 170.27 (C-8), 165.04 (C-1), 139.26

(G 19), 133,22 (C.29), 130.93 (C 28); 123.57 (C-20); .
84. 486/ 84. 145 (C-26/32). 7778475 (C-13). 77.588 (C-15), 76.573
(C-10), 73.478/73. 451 (C 33/ 14), 72.14 (C-2). 66.9 (C. 24),
58. 816/ 57. 042/ 56. 483 (3xOCH err]), 54.493 (C 21). 46.995
(C-18), 45..819 (C 23). 7d _27- ;
210. 5/ 202. 5/ 170. 9/ 165. 4/ 75. 2(C-22/ 10/ 8/ 1/9).  7e, 79

© 210.1/205. 8/ 172. 8/ 165. 9/ 78. 2(C-22/10/8/1/9). = 9a .  170.12/ 169. 72
(C1/8). 150.4 (0000, 13867 (C-19). 132 47 (C-28). © 120, 62
(C-29). 123 s digd1 0 9 97 (C-.3 _201.70
(C-9), 170. 2 }:?'E’(-Hli’fé bt %ﬁ%&%g’o ﬁ’138§%1 apyss Ra - Fits

(C-29), 129.50 (c- 2814 ﬂ:&azsk(sct Ry = 93. 9‘:6'(%992()4-mzpeohnyl)- ngoqm-'
(C-10), 168.99/165. 82 LL L/ sh);, A28/ RYD <8, @ &) O n; 13d8astBrecisomer a)
131. 02/ 129. 68/ 124. 16 gc 19/ 29/ 28/ 20) . 84.126 (OCme[err]). 83.992 (C 32).
80.535 (G-9), 79.17 (=8 8.237 (G 24), 77.892 (C22). 77.524 (G 15),

10 equ. of 4-dimethylaminopyridine_ and 1 -moleqﬁ. of diphosgene are |
added to a solution of 2 g of the compound of formula I (Ry = R; = Rg =
O-tBDMS; R3 = CaHs; Ry = Rz; =Rga =H: R +Rea = Rg +Rea = O;

Rs = OH; Ry = OCHz; — = sb; n=2; diastereoisomer A) in 50 ml of
acetonitrile, the reaction mixture 1.s stirred for 20 minutes at room
temnerature, then poured onto 500 ml of ethyl acetate and 20 ml of |
morpholine, r:.gorously stirred for 10 minutes and then worked up as described
in example 1 (n-hexane/ethyl acetate = 7/1) to yield the substance as a
colourless foam. | | | |

Analogously as described. in example 44 the following compdunds of
formula I and Ib are obtained in form of colourless foams (Ry = Rz = O-tBDMS;
_ R3=C2'H5;- R¢ + Rea = 0; Ry = OCH3; ———=8b; n=2; Rg = OH; Ry, =

= R¢a = H):
ex. form. isomer Rs Re Rga | starting material
4 I . A [-0-CO-NH, . | -O-tBDMS H |Ex. 58b
46 I a -0-CO~-N(CH3) 2 | =O~tBDMS H '|Ex. 58b
47a Ib C - . 0 :
- 48 In A - -O-tBDMS  H | (R'39 =CH3, X= O s5gp
49 Ib R A - 'O"tBDMS 8- (R' 10' =CH3I X= S) *
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77.01 (C-26), 73.671 (C-14). 73.384 (C-33), 72.137 (C2). 57.495/

56. 934/ 56. 551 (3xOCH[ err]), 49.047 (C 18), 44.062 (C21), 38.118/37.531
(C-25/C-6), 35.071/34.636/34.39 (C 30/31/11), 32.647 (C-16), 31.094/

30. 797/ 30. 584 (C 34/3/35); 27.97 (C 12), 27.58 (C 17), 25.673 (C 23), 24.65
(C-36), 23.304 (C-5). 21.875 (17-methyl), 20.818 (C-4). 17.362 (19-nethyl),
14.783 (28-nmethyl), 13.223 (11-nmethyl), 128=929 (G- 37): 9.26 (25-nethyl).

17 167. 86/ 166. 00 (C-1/8), 152.41/149.72 (2x0 CO O,

 137.22/133. 09/ 128, 98/ 124,98 (C 19 /20). 1Q4.10 (C9),
88. 88 (C- 1@rampde 595 GaposnhpEfospgla I (R ’j'(R = d%'%—f& ?]%2,9’5?30. 6(55 ,)
(C-18), 46.017 (C 2584 +4R.98 KCH2Hey =FQ. DFea(€0) , R3S @B7 Ry = OCH3;

51 267731 250 (G 23/ 58 300318 T2t Tdhas B gyeteitpamir B

25.383 (G- 17). 18(process g) 201.51 (C- 10), 170.89 (C'1), 164.82 (C-8),
150.03 (O CO O), 137.85/ ©.131. 44/ 129. 65/ 124. 84

(G- 19/ 29/ 28/ 20) . 23a 170. 66/ 170, 56.(.C-1/8) . 149. 86.(Q.CO O),
138.30 (C 19), 138:39 E’&-’zé)1,'“15.(“3“"1”flri‘i’é‘éﬁdéﬁ‘ BZiRgpxo 5%1991“(%?56),

84.226 (C 3dded € aO&dllutienl 3F,0.39g 28 {He- &dmpound of formula I Wy SGKY ¥80-2BOMS;

(C22/24). g, = CiHs; Rq + Rea = Rg + Rga = O; Rs = Rg = OH; Ry = OCHz; ——— = sb;
n=2; Ria = Rza = Rgy = H; di_astereoisbmer 4) in 50 ml of inethylene
chloride. The reaction mixture is stirred for 3 hours at room temperature,
then filtered over silicagel, washed with n-hexane/ethyl acetate (1/1) and
the filtrate evaporated under vacuum. Chromatography of the residue
(n-hexane/ethyl acetate = 3/1) gives the title substance in form of a

colourless foam.

Analogously as descr_ibed-in example S50 the folldwing compounds of
formula I are obtained in form of colourless foams (R3 = CzHs: Ry +-Ria =
R¢ + Rea = Rg + Rga = 0; Ry = OCHj3; —=38b; n=2; Rza =H):

. ex. isomer| Ry ~ Ria Rz Rs |starting material
51 c |-o-tBDMS H | -O-tBDMS OH Ex. le
52 a "0 | -o-teoMs | oH Ex. 70
53 A |-0-tBOMS H -0-tBDMS | OCHs| Ex. 29
54 c |-o-tmoMs =® -0~tBDMS OCHs|  Ex. 31

This is the replacement s‘héet
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- 46- 23b 171.65/170.91 (C-1/8). 149.44 (0O.CO. O), 138.44 (C 19),

130. 20 (C- 28), 129.36 (C-29), 123.80 (C 20), 84.138 (C 32),

81.238 (C-9). 80.48 (C 13), - 79.403 (C-22), 79.111 (C 10).

78.927 (C-24), 77.25 (C-14). 76.994 (C: 15), 75.947 (C-26).
| ST e |

Example 55: Compound of formula I (Ry = R; = Rg = O-tBDMS; R3 = C,Hs;
Ry + Rga =Rg + Rga =0; Rs =Cl; Ry = CCH3; ——— = sb;
B = 2; Rya = Rza = Raa = H; diastereoisomer epi-a)

(process h)

0.3 ml of thionyl chloride in 5 ml of pyridine are added to a _

. solution of 1 g of the éompound of formﬁla I {(R;y = R; = O-tBDMS; R3 = CyHs:
Rq + Rea = Rg + Rga = O; Rs = OH; Ry = OCH3; Rg = O-tBDMS; Rya = Rpa =
lRa. =H; ———=35b; n=2; d_iastereqi_;bmez A) in 100 ml of
tetrahydrofuran, the reaction mixture is stirred at room temperature for
15 hours and then partitioned between ethyl acetate and a saturated aqueous
solution of sodium bicarbonate. The organic phase is éeparatéd, washed twice
with 1 N HCl and water, dried over Na,SO4 and the solvents are removed under
vacuo. Column chromatography (n-hexane/ethyl acetate = 9/1) givés the title

compound as a colourless foam.

B ' Analogously as described in example 55 the following compounds of
for_mula I are obtained in form of colourless foams (R3 = Cz2Hs; Ry + R4a =

Re + Rga = 0; Ry = OCH3; Rg = O-tBDMS; Ry, = Rzq = Rgq = H; ——— = sb;
n=2: ' " '
ex: isomer Ry R2 . R5 © starting material
56  epi-C -0-tBDMS | =O~tBDMS c1 Ex. 59
57 epi-B . | =-O-tBDMS -0~tBDMS | Cl Ex. 60a

Example 58: Compound of formula I (R; = Ry = Rg - O-tBDMS; R3 = CyHs;
R4 + Rga =Rg + Rea = 0; Ry = QCH3; ___-—*sb; n=2;
Ria = Rza = Rga = B; diastereoiscmer A) (protection)

a) Rs = O0~t3DMS
b) Rs = OH

This is the replacement .sheet
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24b 172.97 (C-1). 168.48 (C-8), 134.4 (C-19). 131.59 (C 28), .128.97

(C 29). ~ 126.53 (C-20), 84.166 (C-32), 75.195 (C 33),

58. 033/ 56. 829/ 56. 127 (3xOCH err]), 48.844 (C-18), 46.212.
(C-21). 25° 167.73/184.85 (C-1/8), 149.69 (O €O O, 136.79 (C 19),
132.39 (C 28), . 132.39/130. 73-4¢- 28/ 29), 128.53 (C-20), 84.111
(C-32), 57.693/56.820/ - | 56.472 (3xOCH err]). 26a . 202. 42

(C-9), 171.13 (C-1).165.28 (C-8), 136.11 (C19), 132.62 (C 29),
131.12 (C-28), 188 @2 ¢£2263lut Bding1Md( Z-63R) 058, MEGLLGELiWsLIYL tSF1ESd

(o5 on (. 43¢ a4/t o fouiion 986800 é%ﬁé%% F(Rpgy 6% Wheblsd)
126. 33 (C-RO) CHis; 208 ¢ B432% Re5Y .Rea57 006 Hs58. 878 Qﬁsxchré?qH Ria 78R2a =

| (221235 C 10Rq, 468 64L=13 is516% & £;C Slastdsbidones 14)) © inl 302 Gf.: aé¢8onit2fe?
209. 9/ 208. @7915@’&59“18‘5’%(‘56%5 f’é’é’fi/%ﬁ/ 1 h9yss at room temperature and then

worked up as described in example 1. Chromatography (eluent = toluene) g:.ves
the trtle compounds as colourless foams.

Analogously as descr:.bed in example S8 the follow:.ng compounds of
formula I are obtained in form of colourless foams (Rt =Rz = Rg = O—tBDMS,
Rs = C2Hs; Ry +R4.=Rs +Rs;'0, Ry -QCH3, ——— = gb; n=_=2
Ria -Rz.-Ra.='H) '

‘ex: isomer © Rs starting material:

s9 ¢ OH Ex. le
60a B ' o) |
6b ° B . =O-tBDMS } Ex. 1d

Example 61: Compound of formula III (R; = OH; liz = O-tBDMS; R3 = CzHs:
Ry + Rya = 0; R = R% = OH; Ry = OCHy; ———=sb;" 0 =2;
Ria = Rz, = H) (partial deprotection)

I ml of 40 % aqueous hydrofluorio acid are added to a solution of
b.S g of the compound of formula III (R, = Ry = O-tBDMS; R3 = CaHs:
R¢ + Raa = O; R"s = R"g = OH; Ry = OCHj; =sb; n=2;
'R = Rz, = H) in 30 ml of acetonitrile. The reactron mixture is st:.rred

for 5 minutes at room temperature, then partitioned between saturated aqueous
Nahcog-solutron and ethyl acetate, the organic phase is separated, washed
'wrth sarurated aqueous NaHCOs-solutron and several.tlmes with water, dried
over Na;S0;, filtered and evaporated'under vacuum. Chromatography of the
residue (n-hexane/ethyl acetate = 1/2) grves the title substance as a
colourlﬂss foam
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159. 04(- OCHO). 42 208.54 (C-22), 199.53 (C 10), 166.42 (C 1),

164.38 (C-8), 158.58 (OCHO), ©140.28 (C-19), 137.73 (C 29),
130.79 (G 28), 123.57 (C-20), 86.243 (C 26), 84.057 (C 32),
76.9 (C14), 75.069 (C-33), 73.417 (G- 2). 46 209.27 (C22), 199.20

(C-10), 167.64/163.74 (C-1/8), 154.47 (O CO.N),
140. 50/ 137. 89/ 130. 14/ 123. 39 ( C- 19/ 29/ 28/ 2BL- 70.206 (C-2). 47a -
210.32 (C-22), 167.78/167.16 (C-1/8). 155.54 (O.CON). 138.79 (C 19), 135"
(b, C-29); 131.02 (C.28), .124.43 (C-20), 91.609 c- 10 054 (G- 32)

' 75.092 (C-33), 68. %‘séﬁ)as S%S%e@?dss n RFSPRLE § i”(*sé%é?{’élﬂr‘ﬂ" °°'&¢?bar°
208. 65/ 200.,&1&;@&% T4im 06561301664, fiamé QRL/ 8)0H; 154, 2R G 0D Ny, = 188, 33
(C-19), 137.29 (C.29) p, 130 %l (S428). gf24. 16 (C 20).

ex: . : . Rs Re¢ ~  Rea . '
-form. Rz Ra _ R's R'g T Rg Rg,p} start. mat..
isomer . _ o R"s R% '

62 III - [-O-tBDMS| ~-CH,CH=CHz | OH OH - - - Ex. 3a

63 II A |-O-tBDMS| -CH,CH=CH; |OH .. OH - - - Ex. .3b

64 I A |-O-tBDMS| -CHCH=CH; | CH 0 OH H Ex. 3¢

65 IIT - {-0-tBDMS| ~C,Hs OCH3 OH - - - Ex. 30

66 I A }-0-tBDMS| -CaHs OCHa 0 OH H Ex. 29

67 I - A |-O-tBDMS| -C;Hsg ‘OH 0 O-Im H Ex. 33

68 I A j-~O-tBDMS| -CaHs OH 0 -0 Ex, 50

6%a I A [-O-tBDMS{ -CaHs = [O~tBDMS o} ~O-tBDMS H| Ex. S58a

6%b I A OH -CyHs -} O=-tBDMS o} -0-tBDMS H| Ex. 58a
-68%9%¢ I A] OH -C,Hs O=tBDMS o] ~ OH H Ex. S8a

69d I A |~O-tBDMS | -CzHs 1 O-tBDMS 0 OH H Ex. 58a

70 I A |{~O-tBDMS| -CzHs OH 0 OB H Ex. lc a)

a) Deprotectlon gives the compound of Example 6c (= Example 73) -

Example 71: Compound of formula I Ry = Rz = Rs = Rg = OH; Rg =~ CpHs;
R¢ + Rga = Rg + R{a = 0; Ry = O0CH3; Rip = Rza = RG; = H;
=gh; n=2; diastereoisomer B) (deprotection)

3 ml of 40 % équeous hydrofluoric acid are added to a solution of

0.5 g of the compound of formula I (Ry = Rz = O-tBDMS; Ry = CpHs;

R4 + Rea = Rg + Rga = O; Rs = Rg = OH; Ry = OCH3; Rya = Rza = Rga = H;
——— =5b; n =2; diastereoisomer B) in 30 ml of acetonitrile. The -
.iééction mixture is stirred for 4 hours at room temperature, then partitioned
_ between saturated aqueous NaHCOs-solution and ethyl acetate, the orgahic
phase is separated, washed with saturated aqueous NaHCO3-solution and several
times with water, dried over Nazso4,.filﬁered and evaporated under vacuum,
Chromatographj of the residue (n#hexane/ethyl acetate = 1/2) gives the title

substance as a colourless foam.
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88.676 (C-26), 84.297 (C-32). 82.275 (C 13), 78.245 (C-15), 75.575/75. 432
(C-33/14), 72.818 (C-2), 68.016 (C-24), 61.514 (15-OCH err]). 58.238
(32-OCH err]), 56.806 (13-OCH err]), 56.512 (G 21). 48.776 (C 23). 30.083

( N- me- thyl). 53 33 210.10/ 208.92/ 206. 25 (C-22/10/14),
167.39/164.05 (¢ 1/%8), {13% 394138. 10/ a 130. 3@ TZS 85 L
(C-19/ 29/ 28/ 20) , 815234 AEHNASCERITIHS ] ‘33‘;“’ SSS
209. 31/ 208. 70/ 2Q4. Q1 (¢ 22(10/.14), .167.92/.163. 88.((C-.1/.8),. 1L39. 79./ 137 4%/
130. 83/ 123. 97 (- 19429/ 28/ % B2 $138 4 B A 2 57 28X ;ﬁe‘é M,mssm&}iz/
58.027/58. 02/ 541311 (4xQCH errl). .55 208,92 (C-22), .198, 98
(G 10), 166.97/163.29 (C 1/8), 140.66/137.29/ : 138 02/ 123. 46 -
(C-19/29/28/20).| 58 | === 1208 8% &lm2r) 1% 66 (Lxd&)xz 165,85/ 16451
(C-1/8), 1.39.92/1%%. 41/ - 130 136123 35 (c- 20/ 29 :-B/ 20). 70.59
(C-2), 67.291 (G- 24), 3.2‘:%3 (&9) . =§5 (.22, 196.68
(C-10), 168.0/144.38 ( &/088 1#0. 2@53%5%1:%&8/ 5888 .8
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123.28 (C 19/ 29/ 28/ 20), 85.703 (C-26), 84.097 (C 32), 75.189 (C- 33),
170.389 (C-2), 68.139 (C-24). 62.075 (C-9), 60.122/58.019/57. 752

(3x0ocH err]), 56.213 (C21), 48.031 (C 23), 46.862 (C 18),
16. 043 (19-methyl), 11.14 | (28-methyl). - 59 208. 58
(C-22), 203.72 (C-10), 170.7 (C-1), 163.884<C 8), 140.39/137.51/

130. 96/ 123. 69 (C- 19/ 29/ 28/ 20), 86.028 (C-26), 84.051 (C 32), 80.267
(C-15), 79.691 (C 13), 76.424 (C-9), 75.118 (C-33), 73.368 (C 14), 72.925
(C-2), 68.033 (C-24), 61.289/57.928/55.55 (3xOCH err]), -56.357 (C-21),

200 5] 204. 6/ 167. The S5t bl g'?%e'g’%f]‘i(()'%f/z & é?k?tainééa‘é. follows:

A) 33-O-Methanesulfonyl~24~O-tBOMS-FR 520 |

3 g of dimethylaminopyridine and 0.3 ml of methanesulfonic acid
chloride are added to a solution of 1 g of 24-O-tBDMS-FR 520 in 40 ml of
acetonitrile and stirred at room temperature for 2 hours. Then the-reaction-
mixture is partitioned between saturated aqueous NaHCO;-solution and ethyl
eeetate, the phases are separated, the organic'phase is washed with 1N
hydrochloric acid'and'brine, dried over sodiﬁm'sulfate, filtered and
evaporated under vacuum. Chromatography of the residue (n-hexane/ethyl
acetate = 1/1) yields the title c0mpodnd as a eolourless foam.

B) 33—0-HEthanesulfon14724-0-tBnMB-rK 506
Uszng 24-o-tBDMs-FK 506 as starting material and proceedlng
analogously as descrlbed in B) gives the title compound as a colourless foam.

mﬁnd of formula V (R; = Rp = o-tnnus;_' Rs = CpHs; R + Req'= 0;
Ry = OCH3; Rg = CHy; Ria = Ria =H; ——— = sh; o= 2:
diastereoisomer C)

0.5 g of crown{l8.6]ether and 0.7 g of 24,33-b13-0-tBDMS-FR 520 are
added to a suspension of 47 mg of powdered KOH in 40 ml of tetrahydrofuran
The reactlon mixture is stirred for 20 minutes at room temperature, then
partltloned between 1 N hydrochloric acid and ethyl acetate, the phases are
separated, the organic phase is washed with brine, dried over sodium sulfate

and evaporated under vacuum. The residue is redissolved in 30 ml of
dichloromethane and triturated with a 1 M solution of diazomethane in ether

~until the solution is light yellow. After evaporation of the solvent

~ chromatography of the residue (n-hexane/ethyl acetate = 2/1) gives the title
compound as a colourless foam. ' ' '

1H-NMR (CDCl3) : 5.14(d,J=7.5Hz,H-26) ;4. 99(d,J=IOHz,H-20),
3.97(db,J=14Hz,H~6e) ;3.81 (s,COOCH3) ;2.70 (m,H-11) .
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-48- 69b 209.62 (C-22), 204.50 (C-10),. 169.09/164.71 (C-1/8),

140. 61/ 135. 79/ 130. 8/ 123.44 (C 19/ 29/ 28/ 20). 77.56 (C 9),
71.403 (C-2). 108 211.33 (C-22), 199.36 (C 10). 166,71/ 164. 47
(C-1/8), 139.03/133.59/ 130. 73/ 124. 90 (C- 19/ 29/ 28/ 20), 85. 405
(C-26), -84.14 (C-32). 78.99 (C 13), -35-  77.963 (C 15), 75 699
(C-14) 73.466 (C 33), 72.245 (C-2), 67.223 (C-24). ' 64.425
(C-9), 57.521/56. 865/ 56.522 (3xOCH err]). 55.062 (C-21), 9.094 (25-me-
thyl). 109 211.81/197.45 (C-22/10), 165.0/164.76 (C-1/8),
332756/ 13%%/ 93 omla v @ 123, 37 ,29&28/ 723 (C9).

(25- L oa? ?'10 Dab: n=2;
167.32/ 164. 5 Pfgﬁ' i 5 ; ;

(C 19/29/ 28/ .{'& f%%‘#’g 89 72.293 (G 2) 8.58 (25- n‘e7_ 12581

thyl). Using 24 -bls-O-tBDMS-FKSOG as starting material and proceeding
analogously as described in C) gives the title compound as a colourless foam.

E) Compound of formula V (Ry = R = O~tBDMS; Rs = CzHs; Ry + Rea = O;

Ry = OCH3; Rg = CH3; Ria =R2a = H: ?-Sb; n=2;

‘diastereoisomer A) - .

2 g of calcium hydroxide are added to a solution of 3 g of _

' 24,33-bis-O-tBDMS-FR 520 in 60 ml of tetrahydrofuran and 15 ml of water and
stirred for 60 minutes at room temperature. Then the reaction mixture is
partitioned between 0.5 N hpdrochloric acid and ethyl acetate, the phases are
separated, the organic phase is drled and evaporated under vacuum. The
residue is redissolved in 30 ml of dichloromethane and triturated with a 1 M
solution of diazomethane in ether until the solution is light yellow. ' After
eveporation of the solvent chromatography'of the residue (n-hexane/ethyl '
acetate = 2/1) gives the title compound as a colourless foam.

1g-NMR (CDCls) (mixture of rotamers = 58/42):

main rotamer: 5.20(d,J=7.5Hz,H-26); 4.93(d,J=10Hz,H=-20);

_ ' 4.04(db, J=13Hz, H~6e) ;3.83 (s,COOCH3) .

secondary rotamer: 5.13(d,J=10Hz,H-26); 4.70(d,J=10Hz,H-20);
' 4.57(db,J=13Hz,H-6e); 3.63(s,COOCH3).

F) Compound of fom'lavmlsnz = O-tBDMS; R3 = CH;-CH=CHp;
diastereoisomer A)

Using 24, 33-bzs-0-tBDMS-FK506 as startlng materlal and proceeding
- analogously as described in E) gives the title compound as a colourless foam.

G) Compound of formula IV (R; = O-tBDMS; Rya = Rza = Rqa = H;
Rz + R4 = 0-CO-0; R3 = CHs; ——— =3sb; n=2).

Using the compound of formula IV (R; = O-tBDMs, Ria = Rza =
Rga = H; Ry = R4 = OH; R3 = CzHs; == sb; n = 2) as starting materlal
and proceedlng analogously as descr1bed in Example 13 the title compound is

obtalned as. a colourless foam.

This is the replacement sheet
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111 211.37/ 206. 86/ 203. 55 (G- 22/ 14/ 10), 167.76/164.71 (C-1/8),

138. 96/ 134. 31/

130. 30/ 124. 64 (C 19/29/28/20). 112

200.24 (C-10), 167.81/166.31 (C-1/8), 149.01 (0.CO O, 138.54 /129.73/
129. 13/ 123. 57 (G- 19/ 29/ 28/20). 74.637 (C-9), 11.737 (C-37), 10.257

(25-nmethyl). 113

201. 74 (C 10). 170.36/ 165. 04 (C-1/8),. 149.25

(0000, 76.213 (C-9).. 1l4[err] 173. 26/ 168.76 (C-8/1). |

138. 44/ 131. 93/ 129. 13/ 126.4 (C- 19/ 29/ 28/ 20), 84.242 (G 32),
79.984/79.887/79. 744 (C-10/26/9). 72.737 (CG-2). 116 213. 24
(C-22), 168.09/166.97 (C-1/8), 155.52 (O CO N), 137.69/131.32/ . |
130. 45/ 123. 89 (C- 19/ 29/ 28/ 20) 8.891 (25-nethyl). 1) 250 MHz/ CD{err] D

2) 250 MHz/CDCl [err].

.Example:

la

1H-NMR-Spectra_ |
(500 MH2)

spectrum:

5.32 (d:. J=8.9Hz, H-29); 4.88 (sb, H-26): 4.80 (db, J=7.6Hz, H-20): 4.08 (db,
J=13Hz, H-6e); 4.03 (dxd, J=2.9/9.4Hz, H-14); 4.48 (sb, H-24):

3.38/3.33/3.32 (3xOCH3)

16, 2a

1c, 2b

5.37 (d, J=9.1Hz, H-29); 5.185 (d. J—10 6Hz, H-26); 4.62 (d, J=10. 6Hz. H-20)
4,11 (dxd, J=3.2/10.4Hz, H-24); 4.015 (dxd'..J-4 7/13.3Hz, H-6e); 3.76
(d, J=8.5 Hz, H-14); 3.42/3.:375/3.370 (3xOCHj3); 3.18 (dxt, J=3.6!1§.3Hz.
H-8a). o

5.24 (d, J=8Hz, H~28); 5.165 (d, J=7.2Hz, H-26); 4.86 (d, J=10Hz, H-20); 4.27

(dxd, J=5/13Hz, H-6e); 4.155 (m, H24); 3.68 (ixd, J=8/2Hz, H-14);
3.504/3.406/3.404 (3xOCHz); 3.24 (txd, J=13/3Hz, H-6a); 3.185 (m, .H-21);
2.955 (m, H-32); 2.76 (dxdxd, J=2,5/11/16Hz, H-1'2)_; 2.67 (dxd, J=TH7Hz, .

'H-23).

id

te, 10

3a

3, 12b

5.39 (d, J—8 3Hz, H~29): 5. 09 (d, J=10.5Hz, H-26); 4 84 (d J=10.1Hz, H-ZO):
4. 37 (dxd. J=4.2/12,7Hz, H-8e); 4.13 (m, H-24) 3.40/3.36/3.365. (3xOCH3)

5.37 (dxq. J=9/1.3Hz, H-29); 5.18 (d, J=10.7Hz, H~26); 4.73 (d, J=10.8Hz,
H-20):4.37 (dxd, J=4.9/13.3Hz, H-8e); 4.12 (dxd, J=4.4/11.1Hz; H-24);
3.60/3.41/3.39 (3xOCHj3).

5.73 (dxdxt, J=10.2/17.1/THz, H-37); 5.31 (d, J=9.1Hz, H-29); 5.02 (dxq,

J=17.1/1.8Hz, H-38tr.); 4.94 (dxq, J=10.2/1.8Hz, H-38cis); 4.88 (s, H-26);

4.80 (d, J=9Hz, H-20); 4.54 (sb, H-24); 4.09 (db J=13Hz, H-Se) 4.02 (dxd,
=2.7/9.4Hz, H-14); 3.38/3.34/3.21 (3xOCHj). - '

5.71 (dxdxt, J-10.2/1.7.1/6.9Hz. H-37). 5.37 (d. J=8.2Hz, H—29);' 5.175 {d,
J=10.8Hz, H-286); 5.025 (dxq, J=17.1/1 .8Hz, H-38tr.); 4.98 (dxq. J=10.2I1 .8Hz,

H-38cis); 4.855 (d, J=10.7Hz, H-20) 4.11 (dxd, J=3/10.6Hz, H-24) 4.015
(dxd, J-4 4/13.2Hz, H-Ge) 3.755 (d, J=8. SHz. H-14); 3.18 (dxt. =3.7/13.2Hz,
H-8a).
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3) 500 MHz/ CDOl [err]+CDlerr]OD 4) 330K 5) 323K 6) 320K 7)250 MHz

3c? .
12a2)

42)

52)

6a, 74

&b, 72

8c, 73

6a2)
712)

6e?),

7c?),

gb, 15

757 .

-37;

5.74 (dxdxt, J=10/17/7Hz, H-37); 5.25 (d, J=8Hz, H-29); 5.17 (d, J=THz, H-26)
5.09 (dxd, J=2/17Hz, H-381r.); 4.99 (dxd, J=2/10Hz, H-38cis): 4.89 (d, J=10Hz,
H20); 4.28 (dxd, J=4/13Hz, H-6e); 4.15 (m, H-24); 3.70 (t, H-14); 3.52/2x3..42'
(3xOCHg); 3.26 (txd, J=13/3Hz, H-6a); 2.97 (m, H-32).

5.71 (dxdxt, J=10.1/17.1/7.0Hz, H-37); 5.37 (d, J=Hz, H-29); 5.18 (d,

" J=10.6Hz, H-26); 5.04 (dxq, J=17.1/1.9Hz, H-38tr.); 4.99 (dxq, J=10.1/1.9Hz,

H-38cis); 4.75 (d, J=10.9Hz, H-20); 4.36 (dxd, J=4.8/13.3, H-6e); 4.12 (dxd,

J=4.2/11Hz, H~24); 3.59/3.40/3.38 (3xOCHa,).

5.31 (d, J=SHz, H~29); 4.31 (dxdxd, J=5/8/11Hz, H-33); 4.03 (dxd, J=3/10Hz,
H-14); 3.40/3.36/3.23 (3xOCHg); 3.06 (s, O-mesyl). '

§.73 (dxdxt, J=10/17/7Hz, H-37); 5.30 (d, J=9Hz, H-29); 5.03 (dxq, J=17/2Hz,
H-38tr.): 4.96 '(dxq._J=1'012Hz‘. H-38cis); 4.51 (m, H-24); 4.31 (m, H-32); 4.02

(dxd, J=3/9.5Hz, H-14); 3.40/3.36/3.22 (3xOCHs); 3.08 (s, O-mesyl).

5.27 (d. J=9.1Hz, H-29); 5.09 (s, H-26); 5.12 (d J=10Hz, H-20); 4.08 (db,
J=13Hz, H-6e); 4.02 (dxd, J=5.5/9.5Hz, H-14) 3.99 (m, H~24); 3.43/3.38/3.33
(3xs, 3XOCH3)

5.33 (d, J=7Hz, H-26); 5.31 (d, J=SHz, H-29); 4.79(d, J=10Hz, H-20); 2.91
(dxd, J=7/18Hz, H-23a).

5.12 (d, J=SHz, H~29); 5.115 (d, J=3Hz, H-26); 5.00 (d, J=10Hz, H-20); 4.30

(dxd, J=4/13Hz, H-6e); 3.87 (m, H-24); 3.52 (t, H-14); 3.175 (m, H-21); 3.03
(m, H-32); 3.46/3.42/3. 39 (3xs, 340CH;).

5.36 (d, J-SHZ. H-28); 5.18 (d, J-9Hz. H-26) 4.80 (d J=10Hz, H-20); 4.38 (d,
J=13Hz, H-6e); 4. 01 (m. H-24); 3.50/3.42/3.38 (3xOCHja).

. 4.38(d;J=13Hz; H-6equ.); 3.38/3. 42/3 ,50 (3x3; 3x-OCH3) -

82) 5.70 {dxdxt, J=10/17/7Hz, H=37): 4.30 (dxd. J=4/13Hz, H-Ge); 3. 87 (m, H-24);
3.54 (1 H-14); 3.03 (m, H-32); 3.47/3.42/3.39 (3xs, 3xOCHg):

4.48 (dxdxd, J=12.5/2.6/0_.8Hz, H-22); 4.27 (dxdb, J=4.5/13Hz, H-Bequ.):.3.94
(dxdxd, J=10.1/3.4/0.6Hz, H-24); 3.42/3.408/3.39 (3xs, 3xOCH3); 3.32 (m,

H-14); 3.12 (ixd, J=8.8/2.4Hz. H-13): 2.97 (m, H-32); 2.90 (d. J=9.2Hz,

H-14).
- .This is the replacement sheet
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5. 36(d,J=9Hz H-29), 5.18 (d,J=9Hz H-26); 4.80 (d.J=10Hz H-20);



- 49- The conpounds of the invention in free formor
phar maceutically acceptable salt form hereinafter briefly naned the L
"agents of the invention", possess phar macol_%gi_cal activity. They are thus
i ndi cated for use as pharmaceuticals. In particular they possess '
antiinflanmatory, and i munosuppressant and antiproliferative activity.
The antiinaflammatory activity may e.g. be determned in the follow ng test
met hods, whgr ei n ‘ablagviHabd)P R 1hMLe0 tahe H-26); MBI H-DHP M. §1 ¢y we13HANR-Ga);
.2,4-dinitrophenol DNFB = 2,4-dinitrofluorobenzene TPA - : _
12. O t et r adecanoy!| pAGFHEd. a2 8% BHF.H-14): 3.39/3 145389 &S 3OGHabLt cel |
degranulation in vitro _

- 14 5.33 (d, J=9.1Hz, H-29); 5.26 (d, J=10.8Hz, H-26): 4.77 (d, J=10.4Hz, H-20);

4.13 (dxd, J=3.9/13.5Hz, H-6e); 4.08 (dxd, J=2.9/10.8Hz, H-24); 1.44 (d,

J=6.9Hz, 11-CHy).

19 5.28 (db, J=8.4Hz, H-29); 5.15 (db, J=7Hz, H-26); 4.78 (sb; H-20); 2.95 (m,
H-32). ' :
20 5.32 (d, J=8.9Hz, H-29); 5.27 (d, J=5.7Hz, H~26); 4.91 {d, J=10Hz, H~20); 398

(d, J=4.2Hz, H-10); 1.38 (d, J=6.8Hz, 11-CHj3).

21 §.37 (d, JaGHz, H-29); 5.12 (d, H=10.5Hz, H-26); 4.68 (d, J=10.5Hz, H-20); _
419 (d, J=T.3Hz, H-10); 4.10 (dxd, J=4.5/10.5Hz, H-24); 3.97 (dxd,
J=3.5M13Hz, H-Be); 3.51/3.43/3.39 (3xs, 3xOCH3); 2.96 (dxdxd,
J=4.5/8.5/11.3Hz, H~32); 1.83 (d, J=1Hz, 19-CH3); 1.59 (d, J=1.2Hz, 28-CHy);:
1.33 (d, Ja7Hz, 11-CHg); 0.83.(t, J=7Hz, H-37); 0.7 (d, J=6.5Hz, 25-CHy).

22 5.36 (d, J=9,1Hz, H~29); 5.17 (d, J=9.9Hz, H-20); 4.85 (s, H-26); 4.00 (dxd,
' J=3.7/13Hz, H-6e); 3.95 (m, H-22); 3.88 (dxdxd, J=2.1/4.8/10.4; H-15 or -
~ H-24); 3.66 (dxd, J=2.1/11Hz, H~24 or H-15); 3.40/3.37/3.30 (3xs, 3xOCHa);
3.26 (dxt, J=5.1/9.9Hz, H~13); 2.93 (dxdxd, J=5/8/11Hz, H-32).

274) | 5.24 (d, JaSHz, H-29); 5.14 (d, J=4.2Hz, H~26); 5.0 (d, J=10Hz, H-20); 4.42
(db, J=5.8Hz, H-Bequ.).

29 5.34(d, J=GHz, H~28); 5.10 (d, J=9.8Hz, H-26); 4.64 (d, J=10.5Hz, H~20): 4.31
(dxd, J=4/13Hz, H-6e); 4.09 (dxd, J=4.8/10Hz, H~24); 3.58 (15-OCHy);
3.39 (32-OCHg); 3.30 (13-OCHg); 3.16 (9-OCHa); 1.82 (19-CHg); 1.51
- (28-CHg); 1.18 (d, J=THz, 11-CHy).

30 5.42 (H-29); 4.99 (H-20): 4.84 (H-26); 4.03 (db, J=12Hz, H-6e); 2.87 (m,
H-32). ' - :
31 5.38 (d, J=9Hz, H-29); 5.12 (d, J=10.5Hz, H-26); 4.74 (d. J=10.7Hz, H-20);

4.45 (dxd, J=3/13Hz, H-Be); 4.12 (dxd, J=4.4/10.2Hz, H-24):
3.58/3.40/3.37/3.17 (4xs, 4xOCHg). = )

32a 5.37 (d, J=8Hz, H-29); 4.93 (d, J=11Hz, H-26);.4.65 (d, J=10Hz, H-20); 4.34
(dxd, J=3/13Hz, H-6e); 4.13 (dxd, J=3/11Hz, H-24); 5.44 (dxd, J=2/8Hz, H-14):
2x3.45/3.42 (2xs, 3xOCHa); 2.97 {m, H-32). |

This i8 the repiacemen_t éheea‘ '
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Murine mast cells (CFTL-12) are treated with DNP-specific |IgE overnight.
Degranul ation is triggered by the addition of antigen (DNP) and neasured as
hexosam ni dase activity in cell supernatant after 60 mnutes in a
calorimetric assay. Inhibitory substances are added 30 .minutes prior to
DNP. The agents of the invention et3%it in this test degranul ation
of mast cells (1Cerr]) at a dosage fromabout 1 ng/m to about 50 ng/m.

2. Oxazol one-induced allergic contact dermatitis (nouse) [the test

met hod is g descrissgl(d, m:ﬁ«dle—@s)etsrncta 3B, Bz, Hes); 4.50 (0. A=90.6HA H-2ogy 38
(1970) 246-259]: ents of the invention elicit in this test
an activity (inhi bi%#% ke Jr%ﬁﬂgrﬁl?'ét Hr?ﬁ)S\ﬁeﬂl |“?1€) Jg¢- 46‘& -GHz. diz24); Lf’p% (%t

singl e topical appljgaHeon-1as; R493UD/9B7 Wxe] BACHHY 2Boqay, tH-agne (1.2 % is
i nactive under these conditions in this nodel cf i ndonmet hazine (3.6 %9

inhibits iptlammation by 08.Y 4226, %%.11 (d, J=11Hz, H-26); 4.58 (d, J=10Hz, H-20); 4.25
(dxd, J=3/13Hz, H-66); 4.08 (dxd, J=3/11Hz, H-24); 3.80 (d, J=8Hz, H~14);
3.55/3.41/3.35 (3xs, 3xOCHg); 2.98 (m. H-32).

32d 5.42 (d, J=8Hz, H-29): 5.25 (b, H~26); 4.59 (d, J=10Hz, H~20); 4.18 (H-6e);
4.11 (dxd, J=3/10Hz, H-24); 3.43/3.39/3.37 (3xs, 3xOCHz).

33 8.20/7.48/7.09 (imidazolyi-H); 5.37 (d, J=8.9Hz, H-29); 5.27 (dxd, J=2/8.8Hz,
H~14); 4.88 (d, J=10,5Hz, H-26); 4.62 (d, J=10.3Hz, H-20); 4.34 (dxd,
J=4.2/13.4Hz, H-6); 4.12 (dxd, J=3.5/10.2Hz, H~24); 2x3.42/3.48 (2xs,
3%OCHg). |

34 5.37 {d, J=8Hz, H-29); 5.17 (dxd, J=3/8Hz, H-14); 5,10 (d, J=10 3Hz, H-26);
' 4.74 (d, J=10. 7Hz. H-20): 4.37 (dxd, J=4.6/13.1Hz, H—Ge). 4.11 (dxd,
J=4.2/11Hz, H—24) 2x2.13 (1xs, 2xCOCHa); 3. 45/3.41/3 38 (3xs, SXOCH;;)

35a 538 (d, J=8.1Hz, H-29); 4.76 (d, J=10.8Hz, H-20); 4.43 (dxd, J=3/13Hz,
H-8e); 4.13 (dxd, J=4/'10Hz. H-24); 3.55/3.41/3.40 (3xs. 3xOCH3):

35b _ 5.39 (d J=8.9Hz, H-29); §. 13 (d, J=10.4Hz, H—26) 4.79 (d, J—10 1Hz. H—20).
4 14 (m, H-24); 3. 46/3 4213 39 (3xs, 3xOCHg).

362 5.39 (d, J=8.5Hz, H~29); 5.05 (d, J=10.4Hz, H~26); 4.95 (dxd, J=2/8Hz, H-14);
4.73 (d, J=10.7Hz, H-20); 4.38 (dxd, J=3/13Hz, H-6e); 4.12 (m, H-24);
3.56/3.45/3.39/3xs, 3xOCH3); 3.25/3.13 (2xs, 2xCH3S0,-).

. 3602 - 5.38 (d, J=8.5Hz, H~29); 5.17 (d, J=10.5Hz, H-26); 4.96 (dxd, J=2/8Hz, H~14);
4.73 (d, J=11.5Hz, H~20); 4.35 (dxd, J=3/13Hz, H-6e); 4.12 (m, H-24);
3.58 /3.41/3.40 (3xs. 3XOCH3): 3.1 (s, CHgSOz-).

~ 37a 5.43 (d, J=8. 7Hz. H -29); 5.03 (m, 2H, H-14 and H-26); 4.57 (d, J=10,1Hz,
H-20); 4.20 (dxd, J-13.6/4.7Hz. H-6e): 4.06 (dxd, J=11.8/3.3Hz, H-24);
3.52/3.39/3.30 (3xs, 3xOCHj): 2.16/2.13 (2xs, 2xOA¢). '

a7b 5.34 (d, J=9Hz, H-29); 5.17 (dxd, J=7.2/3.6Hz, H-14); 4.94 (d, J=9.8Hz, H-26);
4.65 (d.' =9.8Hz, H-20). 4.30 (dxd, J=13.6/4.5Hz, H-8e); 4.11 (dxd, .
J=10/3.6Hz, H-24). - '
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- 50- 3. DNFB-induced allergic contact dermatitis (sw ne) (the test
method is as described in e.g. EP 315 978):. _ Two topical
applications of a 0.13 % fornmul ati on of the agents of the invention result
in inhibition of the inflammtory reacti on=-gy=up to 44 % 4. Inhibition-

of phorbol ester (TPA) - ihduced irritant tact, de titis se)

(the test3%%et hod i%“%@zd{?g‘é?’i"b‘@a)’i516%§€."=§§‘9Qi'§$'§?§g’){'g? (& .5z, HRPS).
421 (dxd, J=13.5/4.8Hz, H-6e); 4.07 (dxd, J=10.7/3.3Hz, H-24);
3.61/3.40/3.23 (3xOCHa); 2.11 (s, OAc). -

37d 5,4(d;J=9.2Hz;H~29); 5.02(sb;H~26); 4.58(db;J=10Hz;H-20) .
39 5.44/5.04/4.57 (3xd, J=8.2/10.8/10.1Hz, H-29/26/20); 3.74 (s. -COOCH3);
3.54/3.41/3.22 (3xs, 3xOCHs).
a1 7.93 (d, J=1Hz, CHO); 5.53/5.28/4.86 (3xd, J=7.9/10.4/10.6Hz, H-29/26/20);
4.37 (dxd, J=13.3/4.7Hz, H-6equ.); 4.08 (m, H-24).
- 43 5.38 (d, J=9.9Hz, H-29); 5.1 (d, J=10.4Hz, H=26); 4.73 (d, J=10.8Hz, H-20);
_ 4.4 (dxd, J=13.2/4.7Hz, H-Bequ.); 4.12 (dxd, J=7.1/4.1Hz, H-24); 1.41 (s,
BOC). | |
a4 5.43 (d, J=8.9Hz, H-29); 4.98 (d, J=10.8Hz, H-26); 4.58 (d. J=10,4Hz, H~20);
4.22 (m, H-8equ.); 4.07 (dxd, J=3.3/10.9Hz, H-24); 3.54/3.41/3.23 (3xs,
3xOCHg) . .
455) 5.48 (dxd, J=1/8.9Hz, H-29); 4.66 (d, J=10.2Hz, H-20); 4.21/4.14 (db/dxd;

H-6equ./H-24).

50 mixture: ketone/hemiketal = 40/60
ketone: 5.37 (d, J=8.8Hz, H-29); 4.96 (d, J-_-10.7Hz.'H-26): 4,62 {d, J=10.5Hz, '
H-20); 4.48 (d, J=10.4Hz, H~15); 4.12 (dxd, J=10:5/3.3Hz, H-24).
hemiketal: 5.05 (d, J=8.9Hz, H~29); 5.11 (d, J=3.5Hz, H-26); 4.81 (d,
J=10.2Hz, H-20); 3.51 (dxd, J=9.1/2.8Hz, H-15); 3.77 (dxd, J=11.7/4.8Hz,
! H-13); 3.56 {m, H-24). |

51 5.38 (d, J=9.0Hz, H-29); 5.22 (d, J=10.2Hz, H-26); 4.79 (d, J=10.7Hz, H-20);
4.41 (dxd, J=11.9/3.2Hz, H-13); 4.38 (dxd, J=13/4Hz, H-ea):. 4.15 (dxd,
J=10.7/4.3Hz, H-24); 4.08 (dxd, J=9.2/3.5Hz, H-15); 3.42/3.40/3.37 (3xs,
3xOCHg): 3.23 (dxdxd, J=10.9/8.5/5.6Hz, H-21); 3.17 (txd, J=13.2/3.6Hz,
H-6a).

52 mixture: ketone/hemiketal = 40/60

 ketone: 5.38 (d, J=9Hz, H-29); 4.92 (d, J=10.7Hz, H~26); 4.60 (d, J=10Hz,
H~20); 4.47 (d, J=9.5Hz, H-15). -
hemiketal: 5.08 (d, J=8Hz, H-29); 5.11 (d, J=4.2Hz, H-26); 4.83 (d, J=10Hz,
H-20); 3.76 (dxd, J=11.6/4.6Hz, H~13). '

58a 5.4 (dxd, J=8.9/1.1Hz, H-29); 5.12 (d, J=10.8Hz, H-:ZS): 4.57 (db, J=10.5Hz,
H-20); 4.24 (dxd. J=13.6/4.8Hz, H-6equ.); 4.07 (dxd, J=11/3.5Hz, H-24); 3.63
(d, J=8.5Hz, H~14); 3.52/3.40/3.21 (3xOCHjy).

. This ig the feppiatemans
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The agents of the invention elicit in this test upon si ngl e application of
a0.4-3.6 %fornmulation an inhibition of the mflamratory reaction by up to
40 % 5. I'nhibition of arachidonic acid - induced irritant contact
dermatitis (rmouse) Femal e NVRI jgyce are treated topically on
both the inner- and outer sides of the right ear with 10 [err]| of DAE 244
(DMBQ acet one/ et hanol =2/ 4/ 4) containing the test conpound (usually 1.2 and

(both i nsi cdBPand outy ¥ fostcitE eviazsh hEp Fnf Rl 28l M I AT 1o

a further 90 m nut eHR0R 403 (RdPI=A. T 3. 8HE, IH-68qANRER. 84 e S13w32) ;284 (fxd, l23BNe
cartilage line and wei ghed. The difference in weight between left and right

ears is caléggl ated agh Fﬁg_é}.’q)zl Alvghi 4.1 tg)(a ygégmh u-;eh@)u‘ag (d,Q=A018HL HOPG) ; . kragat ed
wi th arachidonic acid a g_?nts of the ipventi-on eljcit in

this test upon singl(E0apPi4Et ﬁb@?qdf) & ‘(9 W‘ B4 -84 P% FPxan3198ishi t i on

of the inflammtory reaction bz
60b 5.34 (d, J=SHz, -265) 5.22 (d J-s SHz, H~29); 4.92 (d, J=10,4Hz, H-20); 4.36

(db, J=11Hz, H-6equ.); 4.1_1 (m, H-24); 3.40[3.38!3.36 (3xs, 3xOCH3).

61 5.35 (d, J=8Hz, H-29): 4.88 (sb, H-26); 4.81 (d, J=8.2Hz. H-20); 4.53 (H~24);
4.11 (db, J=13Hz, H-6e); 4.03 (dxd, J=2.8/9.5Hz, H-14); 3.40/3.34/3.23 (3xs,
3xOCHg). - ' '

522) 5.74 (dxdxt, J=10/17/7Hz, H-37); 5.34 (d, J=8Hz, H-29); 4.80 (d, J=saz. H-20);

4.54 (H-24); 4.02 (dxd, J=2.5/10Hz, H-14); 3.41/3.34/3.22 (3xs, 3xOCHy).

632) 5.72 (dxdxt; J=10/17/THz, H-37); 5.41 (d, J=OHz, H-29); 5.18 (d, J=10.5Hz,
H~26); 5.04 (dxq, J=17/2Hz, H-38tr.); 4.98 (dxq, J=10/2Hz, H-38cis): 4.65 (d,
J=10Hz, H-20); 4.12 (dxd, J=3/11Hz, H-24); 4.04 (dxd, J=3/13Hz, H-Be); 3.19
(dxt J=3/13Hz, H—Ga) 3.02 {m, H-32).

g42) 5.75 (dxctxt, J=10/17/7Hz, H-37); 5.28 (d, J=8Hz, H-29); 5.17 (d, JaTHz, H-26):
5.09 (dxd, J=2/17Hz, H~38tr.); 4.98 (dxd, J=2/10Hz, H~38cis); 4.8 (d, J=10Hz,
H-20); 4.28 (dxd, J=d4/13Hz, H-Be); 4.15 (m, H-24); 3.70 (t H-14);
2:3.4213.52 (253, ¥OCHs): 3.25 (5xd, J=13/3Hz, H-6e): 3.03 (m. H-32).

85 5.43 (d, J=8.8Hz, H-29); 4.97 (d, J=9.5Hz, H-20); 4.82 (H-26). 4.30 (H-24);
4.04 (db, J=13Hz, H-6e); 3.79/3.41/3.35/3.33 (4xs, 4xOCHg).

67 8.20/7.48/7.08 (imidazolyl-H); 5.37 (d, J=OHz, H-29); 5.26 (dxd, J=1.9/8.9Hz,
H-14); 4.86 (d, J=10.6Hz, H-26); 4.60 (d, J=10.3Hz, H-20); 4.34 (dxd.
J=4.5/13.6tz, H-e); 4.12 (dxd, J=3. 3/10.2Hz, H-24); 3.48/3.42/3.41 (3xs,

. 3xOCHg).

68  Mmixture: ketone/hemiketal = '60/40
~ 'ketone: 5.38 (d J=8Hz, H-28); 4. 98 (d J=10.5Hz, H-26) 4.66 (d, J=10.3Hz,
_ H-20); 4.46 (d. J=8.8Hz, H-15).
hemiketal: 5.11 (d, J=8Hz, H-29); 5.13 (d, J-4 4Hz, H-26) 4, 87 (d J-10Hz
H-20); 3.76. (dxd J=11.4/4.4Hz, H-13).

69a 5.36 (d, J=8. 2Hz. H-26) 4.86 (db, J=10Hz, H-29); 4.31 (dxd J-13 3/4. 3Hz.
H-6equ.); 4.1 (dxd J=10,2/3. 6Hz, H-24); 3.54/3.41/3.32 (3xs, 3XOCH3)

“This is the replacement sheet
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6. Inhibition of ionophore (A 23187) - induced irritant contact dermatitis
(nouse) Female NMRI mice are treated topically on the inside of
the right ear with 15 [err]| ‘of acetone/ 10 % DVMBO contai ning 15 pg of A
23187 with or without the test conpound (usually 0.4 %and 1.2 % . After
7.5 h the mce are sacrificed and the ears 4z off at the cartilage |line

and wei ghed. The. : -51-
69¢ 5.38/5.18/4.71 (3xd, .J=8.519.ll10.4Hz. H-26/29/20); 3.58/3.42/3.31 (3xs,
3xOCHa).
6sd - 5.42/5.13/4.59 (3xd, J=9.8/10.8/10.6Hz, H~29/26/20); 4.08 (dxd, J=1 '1'/3.5Hz.

H-24); 3.6/3.39/3.32 (3xs. 3xOCH3)

802) 4.35 (dxdxd J=6/8/11Hz, H-33); 3.41/3. 37/3 34 (3xs, 3xOCH3) 3 07 (s.
CH3SOg-)
812l - 5.73 (dxdxt. J=10/17/THz, H-37); 5.22 (d, J=8Hz, H-29); 4.34 (m, H-33);

3.41/3.36/3.33 (3xs, 3xOCH3) 3. 08 (s. CH3S02~).

82  5.20 (s, H-26); 5.17 (d, J=OHz, H-29): 4.98 (d, J=9. THz, H-20); 4.12 (H-6e);
" 4.10 (d, J=4.6Hz, H-10); 4.04 (m, H-24); 3.40/3.36/3.30 (3xs, 3xOCHy); 1.685
" (d. J=1Hz, 28-CHg); 1.66 (d, J=1Hz, 19-CH3); 1.28 (d, J=6.7Hz, 11-CHj); 0.99

(d. J=6.5Hz, 17-CHg); 0.955 (d, J=7Hz, 25-CHg); 0.86 (t, J=7.4Hz, H-37).

X 5.10 (d, J=8Hz, H—29): 5.12 (s, H-26); 4.94 (d, J=9.5Hz, H-20): 4.09 (db,
J=13Hz, H-6e); 3.94 (d, J=3Hz, H-10): 3..73 (m, H-24); 3.41/3.35_/'3.33 (3xs_.'
3xOCHg): 1.64 (d, J=1Hz, 28-CHg); 1.58 (d, J=1Hz, 19-CH3)"1 .40 (d, J=6.8Hz,
11-CHs): 0.99 and 0.99 (d and d, J-7 and 7Hz, 17-CH, and 25-CH3) 0. 87 (t.
J=7. 4Hz. H-37).

843) 5.22 (d, J=OHz, H-29); 5.04 (d, J=6.8Hz, H-26); 4. 80 (d, J=10Hz, H-20); 4. 15
(s, H-10); 4.00 (m, H-24); 3.94 (dxd, J=3/13Hz, H-6e); 3.47/3.43/3.41 (3xs,
3xOCH3); 3.05 (dxdxd, J=4.3/8.8/11.3Hz, H-32); 2.85 (dxd, J=7.9/16.7Hz,
H-23a); 2.51 (dxd,, J=5.1/16.7Hz, H~23b); 2.32 (m, H30); 1.74 (d, J=1Hz,
19-CHg); 1.63 (d, J=1Hz, 28-CHg): 1.29 (d, J=THz, 11-CHg); 0.85 (t, J=7.4Hz,
H-37).

85 ' 5.27 (s, H-26); 5.16 (d. J=9.1Hz, H-29); 5.13 (d, J=8.5Hz, H-20); 4.07 (dxd,
J=4.9/13.5Hz, H-8e); 3.95 (m. H-24); 3.90 (m, H-22); 3.62 (dxdxd,
=2.4/4.4/8.2Hz, H~15); 3.54 (dxd, J=2.3/9.5Hz, H-14); 3.23 (dxt, J=5/10Hz, '_
H-13); 3.41/3.40/3.38 (3xs, 3xOCH3); 1.70 (d, J=1Hz, 28-CHj); 1.58 (s, -
19-CHg); 1.10 (d, J=7Hz, 11-CH3); 0.98 (d, J=THz, 25-01-13) 0.95 (d, J=THz,
~ 17-CHg); 0.89 (t, J=7.5Hz, H-37). -

86 5.28 (d, H~29); 5.27 (s, H-26); 5.17 (d, J=10. 1Hz, H-20); 3.94 (db, J=13Hz,
H-6e); 3.8 (m, H-24); 3.58 (dxd, J=5. 7/9 SHz, H-14); 3.81 (s, 9-OCH); 3.50
(s. 15-OCHa); 3.41 (s, 32-OCHg); 3.34 (s, 13-OCH3): 3.10 (dxdxd,
=2.5/6/10Hz, H-15); 3.02 (dxdxd, J=4.3/8.8/11.2Hz, H-32)__;'2.30 (dxt; '
" J=3.6/13Hz, H-6a); 1.75 (d, J=1Hz, 19-CHy); 1.69 (d. J=1,1Hz, 28-CHy). 1.16
- This is the replacement sheet
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di fference between the left and right ears is calculated for each nouse and
the %inhibition is taken relative to the group having received A 23187

al one. . The agents of the invention elicit in this test upon single
appllcatlon of a 0.4-1.2 %fornulation an inhibition of the i nfl ammat ory
reaction by up to 72 % | ndorret hazi ne used f o#3tonpari son inhi bited

I nfl ammation-by 44 % at 1 2 %concentration. . I mmnosuppressant
and antiproliferativ IVIt be dete ned_in the | o t est
met hods: 7. Proli f \?E'Zr ZEE(‘B%)Se } (4. fﬁ%c%?%gﬂt 8'9§I (Idodé% Kz |1\r,¥ufg§§)l'on
in the m xed Iy'rrp}agqy,t.ﬁnmpt-u.m (MLR) in vitro [the test method is

as described in e.g. T. Meo, "The M.R.in the Muse", | mmunol ogi cal Methods,
L. Lefkovitgzand B. EearlasJ-sEd.%zsﬁcsatba(d.o-Pems-;-za; ¥.95( (HO J9)0H2 2H-B4 .38

The agents of the T nyent |0l 5l Gl e .M fok $71a. 24 PR 5 RIHD "

8g2) §.30 (d, J=SHz, H-29); 5.02 (d, J=8,2Hz, H-26); 4 83 (d, J=9. 7Hz. H-20) 4.48
(dxd, J=3/13Hz, H-6e): 3.97 (m, H~-24); 2x3.40/3.22/3.19 (3xs, 4xOCHg).

8 - 8. 28 {d, J=9Hz, H-29); 5.25 (d, J=6Hz, H~26); 4.84 (d, J=10KHz, H—20)' 4.30
(dxd, J=3/13Hz, H-Ge) 4.02 (m, H—24) 3.71 (d, J=8BHz, H-14) 3.04 (m, H-32)
3.59/3.44/3.38 (3xs, 3xOCHj).

902} 5.32 (d, J=8.7Hz. H-29); 5.22 (d. J=6.8Hz, H~26); 4.77 (d, J=10.3Hz, H-20);
4.29 (db, J=13Hz, H-6e); 4.03 (m, H-24); 5.45 (d, J=8.6Hz, H-14);
3.44/3.43/3.38 (3xs, 3xOCHg).

91 8.20/7.48/7.08 (imidazolyl-H); 522 (d, J=9.1Hz, H-29); 5.31 (dxd,
J=2.8/8.2Hz, H-14); 5.09 (d, J=6.0Hz, H-26); 4.88 (d, J=9.7Hz, H-20) 4.31
(dxd, J=3/12Hz, H-Be); 4.08 (m, H-24); 2x3.43/3.41 (2xs, 3xOCH3).

82 ' mixture: ketonelhemuketal 34/66
' - ketone 5.25 (d, J-SHZ. H-29); 5.07 (d, H-26); 4.84 (d J=8, 7Hz. H-20).
hemiketal: 5.04 (d, J-SHZ. H-29); 5.15 (s, H-28); 4.76 (d, H-20) 3.57 (dxd,
J=9.8/2.6Hz, H-15); 3.75 (dxd J=11.7/4.6Hz, H-13).

93 mixture: ketone/hemiketal = 1/1.8 -
' ketone: 5.25 (d, J=9.2Hz, H-29); 5.08 (d, J=6.6Hz, H-26); 4.85(d,J=9.6Hz,
H-20). ' : :

hemiketal: 5.04 (d, J=9.3Hz, H-29); 5.15 (s, H-26): 4.76 (d, J=10.2Hz, H-20);
3.57 (dxd, J=10.1/2.4Hz, H-15); 3.76 (dxd, J=11.7/4.5Hz, H~13).

4 5.28 (d, J=8.1Hz, H29); 5.19 (d, J=5.8Hz, H26): 4.97 (d, J=9.7Hz, H20); 4.40
(m, HEe); 4.29 (dxd, J=8.9/4.5Hz, H13); 3.92 (t, J=7Hz, H15); 3.87 (m, H24);
3.41/3.39/3.38 (3xs, 3xOCHy); 3.24 (m, H21), ' '

85 5.28 (d, J=9.0Hz, H-29); 5.12 {(d, J=7.9Hz, H-14); 5. 10. (d, J=7.5Hz, H~26);
4.82 (d, J=10.4Hz, H-20); 4. 23 (dxd, J=13/3Hz; H-Ge) 4. 02 (t, H24)
3.50/3.41/3.30 (3xs, 3xOCHg); 2. 15/2 06 (2xOAc). '

96  5.20 (m, 2H, H-29 and H~14); 5.10 (d, J=6Hz, H-26); 4.90 (d, J=9.7Hz, H~20);
4.30 (dxd, J=13.3/4.5Hz, H-Be); 4.08 (m, H-24); 3.45/3.44/3.41 (3xs,
3xOCH3): 3.20 (m, H-21); 2.12 (OAc).
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m xed | ynphocytes (ICJerr]) at a dosage of fromabout 10 ng/m to about 100
ng/ m . 8. Inhibition of the primary hunoral inmmune response to sheep

eryt hrocyt es in vitro [the test nethod-is as described in R 1.

M shel | and R W Dutton Sci ence 153 (1966) -3904-1006; R 1. M sheII and

R'W Dutton, J. 1 4 t he
i nvention ar%" act i ve %ﬁ%h‘%éﬁiﬁésa%ﬁ'ﬁ@ﬁd %gﬁzr H-Z8): 4r88-r§15|a bout 8@4
[err]g/m to about 0433 ({:be:h rJ]=g!’I3Hz. H-64); 4lQ$hCﬂb|“l"?€')n 3658/34163-33 Byt 3x0RHDE

human ker ati nocytes 118yt bRod is as described in e.g. EP
539326) : Th% 2gtg(ents 8 tscﬁ @Envg’gtlon are active in this test at

concentratiops of f r$ &po'ﬁ_tgu‘,?,zlzg %?} M gi (g g_gbgytH_QQ ng d.M=fd.20Z, &Syt | NY

in an inhibiTion of
4.16 (dxd, J=13/3Hz, H-Ge) 4 00 (m. H—24) 3.42/3.38/3.36 (3xs, 3IxOCH3),
2.21 (s, OAc). }

83 5.31 (d, J=9Hz, H-29); 5.18 (d, J=6Hz, H-ZG). 1 5.08 (dxd, J=5/THz, H-14); 4.80
(d, J=10Hz, H-20); 4.38 (dxd, J=13/3Hz, H-6e); 3.81 (m, H-24).

100 5.28 (d, J=9.1Hz, H-29); 4.96 (d, J=10.1Hz, H=20); 4.76 (d, J=4.8Hz, H-26):
4.21 (m, H=24); 3.99 (dxd, J=2.3/9.THz, H-14); 3.40/3.35/3.34 (3xs, 3xOCHy);
3.02 (dxdxd, J=4.3/8.8/11.3Hz, H-32); 1.80 (d; J=1Hz, 18-CHy); 1.74 (d.
J=1.1Hz, 28-CHg); 1.18 (d, J=THz, 11-CHa): 0.94 (d. J=THz, 25-CHy and
17-CHg); 0.87 (. J=7.4Hz, H-37).

101 5.32 (d, J=GHz, H-29); 5.23 (d. J=7.8Hz, H-26); 4.85 (d, J=10.2Hz, H-20): 4.17

(dxd, J=4/13.5Hz, H-Se). 4.02 (m. H-24); 3.60 (m, H-15); 3.51 . (dxd,
| J=1.4/9.5Hz, H-14); 1.78 (d, J=1Hz, 19-CHy); 1.44 (d. J=6.9Hz, 11-CHa).

1022} 5.08 (sb, H-26): 4.99 and 4.91 (d ahd_ d: J=10 and 10Hz, H-20 and 3-29): 4.33
(db, J=13Hz, H-6e); 3.66 (m, H-22); 3.57 (m, H-24); 3.43/3.38/3.36 (3xs,
3xOCHa). . '

103 -3 215/5.14/4.95 (3xd J=8/5. 4/10 2Hz, H-29/25/20) 4. 28 (dxd. J=4.5/13.7Hz;

' H-6equ.); 3.64/3.58/3.41/3.32 (4xOCH).

104  5.28/5.06/4.87 (3xd, J=8. 8/7. 2/10.4Hz, H-29/26/20); 4.22 (db, J-13 SHz._
H-8equ.); 3.33/3.42/3.56 (3xs, 3xOCHj3).

105 6.44/7.82 (2xsb, 2xNH); 5.22 (sb, H~26); 5.15 (d, J=8.8Hz, H-29); 4.95 (d,
J=9.2Hz, H-20); 4.53 (sb, H-Bequ.); 4.18 (dxd, J=4.6/13.5Hz, H-24); 3.25(a.
H-21); 3.15 (dxt, H-6a); 3.39/3.42/3.435 (3xs, 3xOCHy).

106 - 5.26/5.08/4.88 (3xd, J=9.5/6.9/10.4Hz, H=29/26/20); 4.24 (dxd, J=4.4/13.5Hz,

H-8equ.); 4.03 (tb, H-24); 3.56/3.41/3.33 (3xs, 3xCCHy); 2.97/2.76 -(2xs,
2xNCHaJ).

1079 5.32/5.13/4.97 /3xd, H-26/29/20); 3.95 (m, H-24); 3.38/3.39/3.42 (3xs.
3xQCHj;. . .

17 5.25/5.05 (2xd, H-26/29); 3.31/3.36/3.42 (3xs, 3xOCH;); 3.03 (m, H-32).

1188 5.3/5.02 (m/d, H-29/26/20); 4.38 (dxd. H-Bequ.); 3.42/3.38/3.35 (3xs.,
3xOCHs). ' . S '
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-52- 10. Inhibition of phorbol ester (TPA) - induced ep dernal
hyperproliferation (nouse) For induction of epidernal
hyperproliferation TPA (0.005 % is applied to the pinna surface on days 1
and 3. The test conmpound is applied to the sane sites once daily on days 1,
2, 3 and 4. The vehicle is applied in the sgge way to TPA-treated control
animal s. Evaluation of antiproliferative act|V|ty of the test conpound is .

performed on day 4, 6 hours after PReNMBsPre®di i cati on, by
i mrunohi st ol ogi cal exam nation of _{COCl3) '
" Example:  spectrum:
6f - - 212.32 (C-22), 202 22 (C-10) 170.27 (C—B). 165.04 (C-1), 139.26 (C-19),

' 433.22 (C-29), 130.93 (C-28); 123.57 (C-20); 84.486/84.145 (C-26/32),
78.475 (C-13), 77.588 (C-15), 78.573 (C-10), 73.478/73.451 (C-33/14),
72.14 (C-2), 66.9 (C-24), 58.816/57.042/56.483 (3xOCHj), 54.493 (C-21),
46.995 (C-18), 45.818 (C-23). | '
7d 210.5/202. 5/170 9/165 4/75 2((:-22/10/8/1/9)

Te, 79 | 210 1/205.8/172. 8/165 9/18. 2(C-22/10/8/1/9)

ga 170.12/169.72 (C-1/8), 150.4 (0.C0.0), 138. 87 (C—‘lS). 132.47 (C-28),
. 129.62 (C-29), 123.35 (C-20), 96.79 (C-9). 83. 997 (C-32).

9c. ~ 201.70 (C-9), 170.14/185. 05 (C-1/8), 149 (oco 0). 138.01 (C-19), 131.11
~ (c-29), 128.50 (C-28), 124 25 (C-20), 83.918 (C-32).

16 189.10 (C-10), 168.99/165.87 (C-1/8), 152.3/149.22 (0.CO.0), 138.28/

| 431.02/129.68/124.16 (C~19/29/28/20), 84.126 (OCmey), 83.992 (C-32).
80.535 (C-9), 79.17 (C-13), 78.237 (C-24), 77.882 (C-22), 77.524 (C-15),

77.01 (C-26).° 73.671 (C-14), 73.384 (C-33), 72. 137 (C-2), 57.498/
56.934/56.551 (3xOCHg), 49.047 (C-18), 44.062 (C-21), 38.118/37.531

(C-25/C6). 35.071/34.636/34.39 (C-30/31/11), 32.847 (C-16), 31.084/
30.797/30.584 (C-34/3/35); 27.97 (C-12), 27.58 (C-17), 25.673 (C-23), 24.85

(C-38), 23.304 (C-5). 21.875 (17-methyl), 20.818 (C-4), 17.362 (19-methyl},

14.783 (28-methyl), 13.223 (11-methyl), 11.829 (C-37); 9.26 (25-methyl).

17 167.86/166.00 (C-1/8), 152.41/148.72 (2x0.CO.0). 137 22/133.09/128.98/
124.98 (C-19129128120) 104.10 (C-9), 88.88 (C-10), 57, 326/56.963/56. 226_
(3xOCH3), 50.655 (C-18), 46.017 (C-25). 42.98 (C-21), 38. 997 (C-8), 35.237
(C-30), 35.026 (C-16), 34.39 (C-12). 33 991 {C-31), 31.962 (C-11).
31.287/31.250 (C—23I34). 30.312 (C-39%), 26. 284 (C-3). 25.840 (C-36),
25.383 (C-17).

18 201.51 (C-10), 170.89 (C-1), 164.82 (C-8), 150.03 (o C0.0), 137.85/
' 131.44/129.65/124.84 (c-19/29/23120) _,
235 170 esmo 56 (C-118) 149.86 (0.CO.0), 138.30 (C~19), 130.39 (C-28),
- 129.80 (C-29), 123.91 (C-20), 84.226 (C-32), 80.051 (C-13), 79.23 (C-9),
78.966/78.904 (C~22/24).
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the incidence of BrdU staining keratinocytes (BrdU injected one hour before
the animals are sacrificed |labels cells at ‘the S-phase) and by neasurenent
of the epidernal area per section area in test and control aninmals.
The agents of the invention elicit in this test upon 4 applications of a
0.4 - 1.2 %fornmulation an inhibition of BrdU-labeling by 60-70 % and an
i nhi bition of epidermal hyperplasia by 17ng% % “The agent of
Exanples 71 (and 6d) and the agent of ExanpPe 93, particularly the agent of
Exanple 71 (6d) are the preferred agents for the above indications. It has
for exanple been determined that in the above test 6. these agents in the
formof a 1.2 % preparation have better activity than a corres ondlng 1.2 % -
e

preparati2sh of i nd@mSEHALBhelC-118)i 349.¢hdPFDOd, 1BRAR 49 . ¢ 19920 (28
above uses the COW@@%Q@-% E%ﬁé@'(@&oﬂed.%)(md)% m(ch@) aghdchigyed to

| arger manmmals, for exanp dm nistration at

simlar or |ower (Y@&“Qéé@'%%&?ﬁ ébh(f%ﬂ?flc?ﬁeﬂzﬁlceﬁﬂl- 5?@@ (@ri'ﬁ 788 hEe &k ne.
The agents of the 7|5rg\4¢r‘(bL@g) are therefore indicated as

240 172,97 (C-1), 168.48 (C-8), 134.4 (c-19) 131.58 (C-28), 128.97 (C-29).
126.53 (C-20), 84.166 (C-32), 75.195 (C-33), 58.033/56.829/56.127
(3xOCHg), 48.844 (C-18), 46.212 (C-21). |

25 167. 73/1.64 85 (C-118)l. 148.69 (O CO.0), 136.79 (C-19), 132 .39 (C-28),

132.39/130.73 (C-28/29), 128.53 (c-zo). 84.111 (c-sz). 57.693/56.820/
" 56.472 (3xOCH3).

26a 202, 42 (C-9), 171.13 (C-1),-165.28 (C-8), 136 11 (C-19), .132.62 (c-zs).
' © 131.12 {(C-28), -126. 82 (C-20), 84.113 (C-32), 58.456 (OCHg), 56.531
(2xOCH3), 49.714 (C-18), 46.373 (c-23) '

26b 17374 (C-1), 168.91 (C-8), 137.50 (C-19), 131.73 (C-29), 128.58 (C-28),
126.33 (C-20), 84.208 _(C-_32_). 57.2/57.061/56.676 (3xOCH3).

28 201.2(C- 10), 168.6 (C-1); 165.6 (c-a), 137.4 (0-19), 130.9 (C-28); 128.9 (C-20);
128.5 (C-29).

38 209.9/208.9/199.45/165.4/163.1(C~22/14/10/1/8)
159.04 (-0CHO) . '

42 | 208.54 (C-22), 199.53 (C-10), 166.42 (C-1), 164.38 (C-8), 158.58 (OCHO),
140.28 (C-19), 137.73 (C-29), 130.79 (C-28), 123.57 (C-20), 86.243 (C-26),
84,057 (C-32), 76.9 (C-14), 75.069 (C-33), 73.417 (c-'z).

46 | 209.27 (C-22), 199.20 (C-10) 167. 64/163.74 (C-1/8). 154.47 (0.CO. N)
. 140. 50!137 89/130.14/123.39 (C—19129128120) 70. 206 (C-2).

47a . 210.32 (C-22), 167.78/167.16 (C-1 18). 155.54 (O.CO.N), .138.79 (C-19). 135
- (b, C-29); 131.02 (C-28), 124.43 (C-20), 91.609 (C-10), 84.054 (C-32),
'75.092 (C-33), 68.584 (C-24), 58.109/58.042/57.942 (3xOCHa).

‘aTb | 208.85/200.42 (C-22/14), 167.39/164.83 (C-1/8), 154.24 (0.CO.N), 139.33
(C-19), 137,29 (C-29), 130.71 (C-28), 124.16 (C-20). '
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antiinflamatory agents and as i nmunosuppressant and antiproliferative
agents for topical and system c use in the prevention and treatnent of
inflammatory and hyperproliferative conditions and of conditions reqU|r|ng
| mmunosuppr essi on, such as a) treatnent of inflammatory and
hyperproliferative skin di seases, such as atopi cal dermatitis, contact
dermatitis and further eczematous der mat oses, seborrhoeic dermatitis,

“Li chen pl anus, Penphi gus, bull ous Penphi g7, Epi dernol ysis bul | osa,
vascul i ti des, erythemas, cutaneous
-B53-

48 209.25 (C-22), 169.24 (C-1), 166.27 (C-8), 153.41 (0.CO.N), 140.69 (C-19},
140.29 (C-29), 129.40 {C~28), 122.82 {C-20), 87.968 (C-26), 30,905/86.991
(C-9/10), 84.261 (C-32), 61.503 (15-OCHg), 58.071 (32-OCHg), §6.677
(13-OCH3).

49 209.14 (C~22), 184.68 .(O.CS..N). 168.92 (C-1), 165.28 (C-8), 141.03 (C-19),
139.72 (C-29), 129.43 (C-28), 122.85 (C-20), 95.02 (C-10), 51.581 (C-9),
88.676 (C-26), 84.297 (C-32), 82.275 (C-13), 78.245 (C-15), 75.575/75.432
(C-33/14), 72.818 (C-2), €8.016- (C-24), 61.514 (15-OCHjs). .58.'238 _

(32—OCH§) . 56.806 (13-0OCHjg), 56.512 (C-21), 48.776 (C-23), 30.083 (N-me-
thyl).

. 83 210.10/208.92/208.25 (C-22/10/14), 167.38/164.05 (C-1/8), 139.39/138.10/
130.36/123.85 (C~19/29/28/20), 81.232 (C-9), 80.082 (C-15).

54 209.31/208.70/204.01 (C-22/10/14), 167.92/163.88 (C-1/8), 139.79/137.45/
130.83/123.97 (C-19/29/28/20), 83.118 (C-10), 67.831 (C-24), 58.512/-
58.027/58.02/54.311 (4xOCH3). | T

55 208.92 (C-22), 198.98 (C-10), 166.97/163.29 (C-1/8), 140.66/137.29/
131.02/123.46 (C~19/29/28/20). '

56 : 208.89 (C-22), 199.86 (C-10), 165.85/164.51 (C-1/8), 139.92/137.41/
130.13/123.35 (C-20/29/28/20), 70.59 (C-2), 67.291 (C-24), 62.863 (C-9).

57 209.55 (C-22), 196.68 (C-10), 166.0/164.38 (C~1/8), 140.28/137.05/130.88/

| 123.28 (C-19/29/28/20), 86.703 (C-26), 84.097 (C-32), 75.189 (C-33),

70.389- (C-2), 68.139 (C-24), 62.075 (C~9), 60.122/58.019/57.752 (3xOCHs),

56.213 (C-21), 48.031 (C-23), 46.862 (C-18). 16.043 (19-methyl), 11.14
(28-methyl). | | ' '

59" 208.58 (C-22), 203.72 (C-10), 170.7 (C-1), 163.86 (C-8), 140.39/137.51/

| 1130.96/123.69 (C-19/29/28/20), 86.028 (C-26), 84.051 (C-32), 80.267
(C~15), 79.691 (C-13), 76.424 (C-9), 75.118 (C-33), 73.368 (C-14), 72.925
(C~2); 68.033 (C-24), 61.289/57.928/55.55 (3xOCH3), 56.357 (C-21), 47.658 -
(C-18), 47.291 (C-23).

66 -  209.5/204.6/167.5/164.3/81.5(C-22/10/1/8/9).
This is the replacement sheet’
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eosi nophi l'i as, Lupus erythematosus, acne, psoriasis and cutaneous tunors;
b) prevention and treatnent of allergic diseases such as extrinsic asthm,
rhinitis, conjunctivitis, atopic eczenmm, urticarialangi oedena, food/drug

al llergy and anaphyl axis; c) prevention and treatnment of - resistance in
situations of organ or tissue transplantation, e.g. of heart, ki dney,

| i ver, bone marrow and skin, - graft-versyg=host disease, such as

fol |l ow ng bone marrow grafts, - autoinnune diseases such as rheunatoi d
arthritis, stemc_Lu us, Hashinmoto's thyroiditis,

nul tiple s@? rosis, 28 l%q:re?l?? az&‘/1 5°g(|‘:avq)s 169;09(84- é‘s (Q'y‘b@ I14 A 139-88413Q.8/

skin mani festati onsm)j 44 NOLRPIoPSE/0®), 7Y 5BRELH! ¢4.408 oLgers; and -
al opeci a areat a. The agents may be adm nistered systemcally or

topically. 16®r the aboye {owdpCatemse (0160)2PPEsYTN/icH.47 desha@g, Wabloa/aB.se/
course, vary dependifg,. 124,90 (C-19/29/28/20), 85.405 (C-26), 84.14 (C-32), 78.89 (C-13).
77.963 (C-15), 75.699 (C-14), 73.466 (C-33), 72.245 (C-2), 67.223 (C-24),
64.425 (C-9), 57.521/56.865/56.522 (3xOCH3) 55.062 (c-21) 9.094 (25-me-

thyl) _ |
108 211.81/197.45 (C-22/10), 165.0/164.76 (C-1/8), 138.26/131. 68/130.93/
123.37 (C-19/29/28/20), 62. 723 (C-9), 9.371 (25-methyl).

110 210.07/209.53/205.85 (C-22/14/10), 167.32/164.52 (C-1/8), 139.69/135.58/
130.53/123.81 (C-19/29/28/20), 81.337 (C-9), 72.293 (C-2), 8.58 (25-me-
thyl).

111 211.37/206.86/203.55 (C-22/14/10), 167.76/164.71 (C~1/8), 138.96/134.31/
130.30/124.64 (C~19/29/28/20). _ |

112 200.24 (C-10), 167.81/168.31 (C-1/8), 149.01 (0.C0.0), 138.54 /129.73/
129.13/123.57 (c-19/29/23/20), 74. 637 (C-9), 11.737 (C-37), 10. 257

(25-methyl)
113 201.74 (c-w) 170.16/165.04 (C=1/8), 149.25 (0.C0.0), 76. 213 ©-9).
1148) 173.26/168.76 (C-8/1), 138.44/131.93/129.13/126.4 (C-19/29/28/20), 84.242

(C-32), 79.984/79.887/79.744 (C-10/28/8), 72,737 (C-2).

116 213.24 (C-22), '168.09/166.87 (C-1IS).. 155.52 (0.CO.N), 137.69/131.32/
130.45/123.89 (C-19/29/28/20), 8.891 (25-methyl).

1) 250 MH2/CD30D
2) 250 MHz/COCla
3) 500 MHz/CDCl3+CD30D
4) 330°K
5) 323°K
5 320°K -
7)250 MHz
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upon, for exanple, the host, the node of adm nistration and the nature and
severity of the condition being treated. However, in general, beneficial
results are indicated to be obtained systemcally at daily dosages of from
about 1.0 ng/kg to about 10 ng/ kg ani mal body weight. An indicated daily
dosage in the larger mammal is in the range of from about 10 ng to about
1000 ng, conveniently adm nistered, for exanple, in divided doses up to
four times a day or in retard form Fo#49-0pi cal use beneficial results are
obt ai ned upon | ocal administration at a concentration of fromabout 1 %to
about 3 % of active substance several tinmes daily, e.g. 2 to 5 tines daily.
The agents of  t hmd BuaRiUNES JfR:héeineftivrs iar firkeh form rcpirtaeatidallput e,

in particular enterally, e.g. qrally,.e, in th orgnof.ta s or
capsul es,ac‘?ﬁp%g? F ,°‘E‘.’g§eﬁ’?‘f‘%gﬂﬁ%&y %ﬁdgﬁ‘ée " rﬂt}le , sprays,
and sol Ufhweftiehth passess phamtacobdgical adctivity i orrheprametlnssnlmdiateaom&
treat rrent of Slﬁll n_and JRC sal ﬂenbrlaggfar %hgy é&geggeanﬁ%‘%* tjé'u?&t ,

vagi na,
mmmosq:pressant and ant:.prol:.ferat:.ve activity.

The antiinflammatory activity may e.g. be detemmined in the
following test methods, wherein ahbreviations have the following -
~ significance: | '
DNP = .2,4~dinitrophenol
DNFB = 2,4-dinitrofluorcbenzene
TPA = 12-O-tetradecancylphorbol-l3-acetate

1. Inhibition of mast cell deqramulation in vitro

Murine mast cells (CFTL~12) are treated with DNP-specific IgE
overnight. Degranulation is triggered by the addition of antigen (DNP) and
measured as héxosaminidase é.d:ivity in cell supernatant after 60 minutes in
a colorimetric assay. - Inhibitory substances are added 30 minutes prior to
DNP.

: The agents of the invention elicit in this test degranulation of
mast cells (ICsq) at a dosage from about 1 ng/ml to about S50 ng/ml.

2. Oxazolone-induced allergic. contact dermatitis (mouse)
[the test method is as described in F.M. Dietrich and R. Hess,
Int. Arch. Allergy 38 (1970) 246-259]:

The agents of thé invention elicit in this test an activity
(inhibition of inflanmatory swelling) of up to 58 % upon a single topical
application as a 0..01 % solution. Hydrocortisone (1.2 %) is inactive under
these conditions in this model and indomethazine (3.6 %) inhibits

inflammation by only 22 %.
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-54- Phar maceutical conpositions e.g. for topical application
conprising an agent of the invention in association with a | east one
pharmaceutically acceptable carrier or diluent may be manufactured in
conventional manner by m xing with a pharmaceutically acceptable carrier or
diluent. Unit dosage forns contain, for exanple, fromabout 0.0025 ng to
about 50 ng of active substance. .~ Topical admnistration is e.qg.
to the skin. A further form of topical =@t nistration is to the eye, e.qg.
for the treatnment of immune-nedi ated conditions of the eye, such as:

aut oi mune- di seases, e.g. _uvejtis, keratoplagy and, chronic keratitis;
al l ergic 3on uc ic contact dermatitis (swine

(the test method is as described in e.g. EP 315 978):
Two topical applications of a 0.13 % formulation of the agents of
the invention result in inhibition of the inflammatory reaction by up
to 44 %.

" 4. Inhibition of phorbol ester (TPA) — induced irritant contact dermatitis
(mouse)
(the test method is as described in e.g. EP 315 978):
The agents of the invention elicit in this test upon single

abplication_of a 0.4-3.6 $ formulation an inhibition of the inflammatory
reaction by up to 40 %.

5. Inhibition of arachidonic acid - induced irritant conmtact dermatitis

{mouse)

Female NMRI mice are treated topically on both the inner and outer
sides of the right ear with 10 pl of DAE 244 (DMSO/acetone/ethanol=2/4/4)
containing the test compound (usually 1.2 and 3.6 %). After 30 minutes the
right ear is treated topically with 10 pl (both inside and out) of acetone
containing 1 mg of arachidonic acid. After a further 90 minutes the mice
are sacrificed and the ears cut off at the cartilage line and weighed. The
difference in weight between left and right ears is calculated and the
% inhibition taken relative to the group treated with arachidonic acid
alone. . _ '

~ The agents of the invention elicit in this test upon single
application of a 0.4~3.6 % formulation an inhibition of the inflammatory
reaction by up to 30 $..

6. Inhibition of ionophore (A 23187) - induced irritant contact dermatitis
(mouse) .

Female NMRI mice are treated toplcally on the 1ns1de of the right

ear w1th 15 pl of acetone/10 % DMSO containing 15 pg of A 23187 with or

without the test compound (usually 0.4 % and 1.2 %). After 7.5 h the mice

are sacrificed and the ears cut off at the cartilage line and weighed. The
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vernal conjunctivitis; inflammatory conditions and corneal transplants, by
_the topical admnistration to the eye surface of an agent of the invention
in a pharnmaceutically acceptabl e ophthal mc vehicle. The

ophthal m c vehicle is such that the conpound is maintained in contact with
the ocul ar surface for a sufficient time period to allow the conpound to
penetrate the corneal and internal regians of the eye, e.g. the anterior
chanber, posterior chanber, vitreous body, aqueous hunor, vitreous . hunor,
cornea, iris/ciliary, lens, choroid/retina and sclera. -The

pharmaceutical | y acceptabl e -gpht hal m ¢ vehicle may, be_e. g.. an_oint ment
veget abl edléifFrQﬂfceahe"éfpﬁ?&pg]ﬁﬁ ah%'r"-ﬁga”r‘?afbgl}taﬁars 18 cylcﬁat?/&ifl%t e3ghpmouse and
anti i nf | ayRER% OfnhiBNEL dTHYZOskEAPEETRANE toNdharyriopp dlaviiag atdcedved t 28187 i s
the main activity of the agents of the invention they al so possess sone
degree of3®8tvity in increasing sensitivity to, or in increasing the

ef ficacy of, chemhéehsfengsudf cher imyenbiomelicifhiis titis vesty upep singlebe

det erm ned accardinge (L o 161 123! edlakQSnIER YrhBER iR BF 330i AP lmmatory
reaction by up to 72 %. Indomethazine used for comparison inhibited
inflammation by 44 % at 1.2 & concentration.

Tmmunosuppressant and antiproliferative activity may e.g. be
. determined in the following test methods:

7. Proliferative response of lymphocytes to allggg stimmlation in the
mixed lymphocyte reaction (MLR) in vitro :

- [the test method is as described in e.g. T. Meo, *The MLR in the
Mouse", Immunological Methods, L. Lefkovits and B. Pernis, Eds., Academic
‘Press, N.Y. (1979) 227-239]: |

The agents of the invention elicit in this test suppression of
mizxed lymphocytes (ICso) at a dosage of from about 10 ng/ml to about .
100 ng/ml. |

8. Inhibition of the primary humoral immune 'response to sheep erythrocytes
in vitro o
[the test method is as described in R.I. Mishell and R.W. Dutton,
Science 153 (1966) 1004-1006; R.I. Mishell and R.W. Dutton, J. Exp. Med.
126 (1967) 423-442]: h
The agents of the invention are active in this test with an ICso
of from about 0.0024 pg/ml to about 0.32 pg/ml.

9. Inhibition of proliferation of human keratinocytes
(the test method is as described in e.g. EP 539326):
The agents of the invention are active in this test at
concentrations of from about 3 pM/ml to about 10 pM/ml, resulting in an
inhibition of from about 20 % to apout 50 %.
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The conpounds of the invention are therefore indicated for use in
reversing chenotherapeutic drug resistance of varying types, e.g. acquired
or innate, or in increasing sensitivity to adm nistered drug therapy, e.g.
as a neans of reducing regul ar chenot herapeuti c dosage | evels, for exanple
In the case of anti-neoplastic or cytostatic drug therapy, as a neans of
-55-

-52-

10. Inhibition of phorbol ester (TPA) - induced epidermal
hyperproliferation (mouse)
For induction of epidermal hyperproliferation TPA (0.005 %) is

applied to the pinna surface on days 1 and 3. The test compound is applied
to the same sites once daily on days 1, 2, 3 and 4. The vehicle is épplied
in the same way to TPA-treated control animals. Evaluation of
antiproliferative activity of the test compound is _performed on day 4,
6 hours after the last application, by 1mmnnohlstologlcal examination of

~ the incidence of BrdU-staining keratinocytes (BrdU 1njected one hour before
the animals are sacrificed labels cells at the S-phase) and by measurement
of the epidermal area per section area in test and control animals,

The agents of the 1nvention elicit in this test upon

4 applications of a 0.4 - 1.2 % formulation an inhibition of BrdU-labeling
by 60-70 % and an inhibition of epidermal hyperplasia by 17-42 §.

The agent of Examples 71 (and 6d) and the agent of Example 93,
particularly the agent of Example 71 (6d) are the preferred agents for the
above indications. It has for example been determined that in the_ahove
test 6. these agents in the form of a 1.2 % preparation have better _
activity than a corresponding 1.2 % preparation of indomethazine. It is,
therefore, indicated that for the above uses the compounds of Examples 71
(6d) and 93 may be administered to larger mammals, for example humans, by
similar modes of administration at similar or lower dosages than
conventionally employed %::h indomethazine.

The agents of the invention are therefore indicated as
- antiinflammatory agents and as immunosuppressant and antiproiiferative
agents for topical and systemic use in the prevenfion and treatment of
inflammatory and hyperproliferative conditions and of conditions requiring

immunosuppression, such as _ .

a) treatment of inflammatory and hyperproliferative skin diseases, such as
atopical dermatitis, contact dermatitis and further eczematous '
dermatoses, seborrhoeic dermatitis, Lichen planus, Pemphigus,.bullous
‘Pemphigoid, Epidermolysis bullosa, vasculitides, erythemas, cutaneous
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decreasing overall drug toxicity and, nore especially, as a nmeans of
reversing or reducing resistance, including both inherent and acquired

resi stance, to chenot herapy. The invention thus also concerns the
use of an agent of the invention as a pharmaceutical, particularly as an
antiinflamatory, and as an i munosuppressant and antlproliferative agent ;
an agent of the invention for use as a pharmaceutical; the use of an agent
of the invention for the preparation ofé%_pharnaceutlcal conposi tion which
conprises mxing wth at |east one pharnticeutically acceptable carrier or
diluent; and a process for the preparation of a pharmaceuti cal conposition

IR ot R

pharnaceutlanmmzmmposition conprising an agent of the invention in

. associ at i Bg \Pras’g“ grgﬁeggg‘%ﬁﬁ& H%a ns#'g,?gu&r ad déﬂ?%sm bbthma,

further ment
hyper pr oI i f e:rhanmne;ccmﬂwbh@-t&ﬁd atopée rﬁﬂzﬂnén smtéqmra/ Apgioedema, food/drug

| nmunosuppr ses adm nistering a therapeutically
effective- arrg‘z'%é%gfawgnﬂaa ﬁg the invention to a patient _

c) preventlon and reatment of
- resistance in situations of organ or tissue transplantatlon, e.g. of
heart, kidney, liver, bone marrow and gkin,
- graft-versus-host disease, such as following bone marrow grafts,

- = autoimmune diseases such as rheumatoid arthritis, systemic Lupus
erythematosus, Hashimoto’s thyroiditis, multiple sclerosis, Myasthenia
gravis, dzabetes type I and uveitis,

- gkin man;festatlons of 1mmunologlcally-med1ated dzsorders, and
- alopecia areata. o

The-agenﬁs may be administered systemically or topically. for the
above indications the apprppriate dosage will, of course, vary depending
upon, for example, the host, the mode of administration and the nature and

- severity of the condition being treated. However, in general, beneficial

' tesults are indicated to be obtained systemically at daily dosages of from
about 1.0 mg/kg to about 10 mg/kg animal body weight. An indicated daily
dosage in the larger mammal is in the range of from about 10 mg to about
1000 mg, conveniently administered, for example, in divided doses up to

_'four times a day or in retard form, For topical use benefidial results are
obtained upon local administration at a concentration of from about 1 % to
about 3 % of active substance several times daily, e.g. 2 to 5 times daily.

The agents of the invention may be admlnlstered by any
conventlonal route, in particular enterally, e.g. orally, e.g. in the form
of tablets or capsules, or topically, e.g. in the form of lotions, gels,
creams, sprays, and solutions such as ophtalmic or nasal sblutipns or
aerosols for local treatment of skin and mucosal membranes, e.g. the eye,
reépiratory tract, vagina, oral and nasal cavity.
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in need of such treatnent. | - 56 - Cdainms 1. A
conpound of formulae | to Il [err]

-54-

‘Pharmaceutical comﬁositions e.g. for topical application
" comprising an agent of the invention in association with a least onme
pharmaceutlcally acceptable carrier or diluent may be manufactured in
conventional manner by mixing with a pharmaceutlcally acceptable carrier or
diluent. Unit dosage forms contain, for example, from about 0.0025 mg to
about 50 mg of active substance. ' :

Topical administration is e.g: ‘to the skin. A further form of
topical administration is to the eye, e.g. for the treatment of
immune-mediated conditions of the eyé,_suéh as: autoimmune diseases, e.g.
uveitis, keratoplasy and chronic keratitis; allergic conditions, e.g.
vernal conjunctivitis; inflammatory conditions and corneal transplants} by
the topical administration to the eye surface of an agent of the invention
in a pharmaceutically acceptable ophthalmic vehicle.

~ The ophthalmic vehicle is such that the compound is maintained in
‘contact with the ocular surface for a sufficient time period to allow the
compound to penetrate the corneal and internal regions of the eye, e. g. the
anterior chamber, posterior chamber, vitreous body, aqueous humor, vitreous
“humor, cornea, iris/ciliary, lems, choroid/retina and sclera. The
pharmaceutically acceptable ophthalmic vehicle may be e.g. an ointment,'a
vegetable oil or an encapsulating material. '

Whilst the antiinflammatory and immunosuppressant and
antiproliferative activity is the main activity of the agents of the
invention they also posseés some degree of activity in incteasing
sensitivity to, or in increasing the efficacy of, chemotherapeutic drug
therapy. This activity may e.g. be determined according to the test
methods described in EP 360 760. ' | o

The compounds of the invention are therefore indicated for use in
reversing chemotherapeutic drug resistance of varying types, e.g. acquired
or innate, or in increasing sensitivity to administered drug therapy, e.g.
as a means of reducing regular chemotherapeutlc dosage levels, for example

_ in the case of antl-neoplastlc or cytostatic drug therapy, as a means of
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- 57 - the synbol [err] represents a single bond or, when R err]

I s absent, a double bond; R err] : reprsents an optionally

protected hydroxy group and Rlerr] represents hydrogen: :

or Rler] and R err] together represent oxo: . Rerr]

represents an optionally protected hydroxy group or together with Rierr]
~forms the -OC(=0 O group, - and Rl err] represent

hydrogen or is absent: - ' wher eby when the synbol [err]

is. a single bond.
=55=

decreasing overall drug toerLty and, more espec1ally, as a means of
‘reversing or reducing resistance, including both inherent and acqulred
resistance, to chemotherapy. '

_ The invention thus also concerns the use of an agent of the
invention as a pharmaceutical, perticuLarly as an antiinflammatory, and as
an immunosuppressant and antiproliferative agent; an agent of the invention
for use as a pharmaceutical; the use of an agent of the invention for the
preparation of a pharmaceutical cbmposition which_eomprises mixing with at
least one pharmaceutically'acceptable carrier or diluent; and a process for
the preparation of a pharmaceutxcal comp031t10n which comprlses mixing an
agent of the invention together with at least one pharmaceutzcally
'acceptable carr1er or diluent. It further provides a pharmaceutzcal
composition comprising an agent of the invention in association with at
least one pharmaceutical carrier or diluent. It further provzdes a method
of treatment of inflammatory and’ hyperprolzferatlve conditions and of
conditions requiring 1nmmunqsuppressxon which comprises administering a
therapeutically effective amount qf an agent of the invention to'a patient
in need of such treatment. h
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RPeFF}—%ege%heF—wFPh—R[err]aIso represents o0xo; Rierr]

re en ethyI n-propyl or allyl: - Rl err]
protected hydroxy or together with R[err] forms the
Rl err] ' represents hydrogen:

mnth Rlerr] represents5%%o: Rlerr]
represets alkoxycarborboyloxy hal ogen, optionally protected hydroxy
al koxy .of 1 to 4 carbon atonms. acyloxy or a group
-OC(=X)N(R[err])R err]: or Rlerr] together with R err]

forns a ggg E Eggg—X)N(R[err]) “attached with the nitrogen atomto the car-

bon atom err] whereby X represent oxygen or sulfur. Rerr] and
Rl err] ingdepen ESfmulae I to III sent hydrogen or al kyl of
lto 4_ca?bo§ g n%x%fﬁfogg?%g? with the nltrogen atomforma five-or six-
menber ed rlng‘opli-nally contalnlng a second heteroatom which is nitrogen

or oxygen, pand i s-.hydogen or alkyl of 1 to 4
carbon at oh#2 ‘or Rlerr] together with Rler] represents
oxy, wherebyg R hydr oxy: Rl err] -~ represent

hydr oxy, nd err]c%e ’ ogeqqor together with Rlerr] forns a
group 3 r])- as defined above:

or Rerr] and erpy] tog tﬁétaF{epre et't4 0xo; R err] represent
optionally pro}ect a gf 1-to 4 carbon atons or acyl oxy and
Rlerr] repre-/ -\ . sents hydroxi or
‘R err] and wher form fjhe - OC( =00 ¢ oup:

represents

. 6“4 carbon atons and Rlerr] represents
hydr oxy; CHs 3 - _ :

OCH; OCH3; CHj3 .

 CHg CHy Rs Raa
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_—errTaaﬁH‘Rrerrf—tegether forntthe -0C(=0 O group: R err]

rep S§h¢ethﬁ§BQéWR dr oxy; R err] represents an optionally
prote (ﬁ% acyl oxy, inidazolycarbonyloxy or al koxycar bo-
nyl ox epresents hydrogen: : or Rerr]
represents nd Rl err] together vmtﬁ?'R[err] represents oxy:

-or Rlerr] together with Rlerr] represents oxo; and n '
represents 1 or 2: " in free formor salt form 2. A conpound accordlng
toclaim1l of fornulae | to Ill as defined in claiml, with the proviso
t hat Rlerr] and Rferr] are other than together the -0OC(=0 O group:
Rl err] I s other than protected hydr oxr ; R err] IS other

t han al koVB%r’r%nyl oxy hal ogen, protected hydroxy, a group
- OC( =X) N( Bh& rgyinb& er-n-]—as rdptésemls a single bond or, when RpG| £ rabteﬁxr, t oget her

with Rerr] a group - f%h%;berg%%# as defined in claim1; R err]
I's other than protected-h R err] . 1s . other than
pr ot ect edrp yférpeéserctrs ak coprdandlilyy seotectiéd dlydeory lyrouprind RilereBresentsn
at ons, %Jree formor salt form .
or Ry and Ry, together represent oxo;
Rz represents an optlonally protected hydroxy group or together with Ry
| forms the -OC(=0)0- group, and Rza represents hydrogen or is absent,
whereby when the symbol -
R2 together with Rg. also represents ox0;
Rg_represents methyl, ethyl, n-propyl or allyl;
34-represents optionally protected hydroxy or together with R; forms the
=0C (=0)0- group, and Ry, represents hydrogen,
or Ry together with Rqa represents oxo;
Rs represents alkoxzycarbonyloxy, halogen, optxonally protected hydroxy,
lower alkoxy, acyloxy or a group ~OC(=X)N{Ri¢)R11: . :
or Rs together with R¢, forms a group =0C (=X) N (R’ 10) - attached with the
nitrogen atom to the carbon atom carrying R¢a,, whéreby X represents '
~oxygen or sulfur, Rjp and R;l'independently represent hydrogen or lower
alkyl or together with the nitrogen atom form a five- or six-membered
ring optionally containing a second heteroatom such as nitrogen or

is a 31ng1e bond,

oxygen, and R’io is hydrogen or lower alkyl;
or Rs together with Rga represents oxy, whereby Rg represents hydroxy,
Rg represents hydroxy, and R¢a represents hydrogen or together with Rs
forms a group -OC(=X)N(R’y9)~ as deflned above; _
. g or Rg¢ and Rg, together ‘represent oxo; | -
R’s represents optionally protected hydroxy, lower alkoxy or acyloxy and .
R’¢ represents hydroxy; '
or R's and R'g together form the -OC(=0)0- group;
R"s represents hydroxy or lower alkoxy and R"¢ represents hydroxy;:
or R"s and R"¢ together form the -OC(=0)0- group; ”
Ry represents methoxy or hydroxy;
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3. A-Eoﬁpoaﬁa‘éééordrﬁg—to claim1 of formulae 1 to Il as defined in

cl ai '§Sheet1l-lasblaé},,péov o that Rlerr], Rerr] and Rerr] are ot her than
protect err] i s other then al koxycarbonyl-oxy of altogether
nor e t in free formdor salt form 4. A conpound
accordlng of fornulae lgto Illg - - - 58 - [err]

Rg represents an optronally protected hydroxy group, cv-ox*,
imidazolylcarbonyloxy or alkoxycarbonyloxy and Rga represents hydrogen,
or Rg represents hydroxy and Rga together with Rs represents oxy,
or Rg together with Rga represents oxo; and

n represents 1or 2;

in free form or salt form.

2. A compound according to claim 1 of formulae I to III as defined in

clarm 1, with the proviso that -

Rz and Ry are other than together the -OC(=O)O- group;

R¢ is other than protected hydroxy,

Rs is other than alkoxycarbonyloxy, halogen, protected hydroxy, a group
~0C(=X)N(R10)R11 as defined above or together with Rea a group

-0C(=X)N(R’10) - as defined above;

R’s is other than protected hydroxy, and

Rg is other than protected hydroxy or alkoxycarbonyloxy of altogether more
- than 2 carbon atoms,

in free form or salt form.

3. A compound according to claim 1 of formulae I to III as defined in

cla;m 1, with the proviso'that Ry, Rs and R’s are other than protected

hydroxy, and Rg is other than alkoxycarbonyloxy of altogether more than 2
_ carbon atoms, in free form or Salt form.

4. A compound according to claim 1 of formulae Iq to IIIq
R1ag
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represents hydr oxy optlonally protected by

te but"'§7'|s h e¥et hyl sul fonyl and Rlerr] represent
hydrogen II or Rlerr] and Rerr] together represent oxo:
R err] droxy optionally protected by tert-butyl di methylsilyl

or together W|th Rlerr] formthe: _ OC(=0) O gr oup;
Rl err] represent ethyl or allyl: :

R1q represents hydroxy optionally protected by tert-butyld:.methylsrlyl or
methylsulfonyl and Riagq represents hydrogen;
or Riq and Riaq together represent oxo;
Raq represents hydroxy optionally protected by tert-butyldimethylsilyl. or
together with Rqq forms the -0OC (=O)0- group;
" Riq represents ethyl or allyl; :
R¢q represents hydroxy opt:.onally protected by tert-butyld.x.methyls:.lyl or
 together with Rpq forms the =0C({=0) 0- group, and '
Reaq. represents hydrogen;
or R¢q together with th represents oxo;
Rsq represents methoxycarbonyloxy; chlorine; hydroxy opt:.onally protected by
tert-butyldmethyls:.lyl, tert-butoxycarbonyl or methylsulfonyl; methoxy;
. formyloxy, ecetoxy or benzoyloxy:; or a group -OC'(-O)N(qu) Ri1q wherein
Rioq and Riiq independe_ntly represent hydrogen or methyl or together with
_the nitrogen atom form 4-morpholinyl; |
. or Rsq together with Reaq fOmS a group -OC(=X)N(R’104) =~ wherein X is as
defined above and R’19q is hydrdgen or methyl; ' ':
or Rsq together with Rgaq represents oxy, ﬁhereby Regq ' rep'resetits hydroxy:
R¢q represents hydroxy, and Reaq represen'ts hydrogen or together with Rsq
forms a group -OC(=X)N(R’j0q)~ a3 defined above;
or Rgq and Reaq together represent oxo; -
R’sq represents hydroxy opt:.onally protected by benzoyl or acetyl and
' R’gq represents hydroxy,
or R’sq and R’¢q together form the -OC (=0) 0= group;
R"sq represents hydroxy or methoxy and R"gq represents hydroxy;
or R"sq and R"gq together form the -OC(=0)0- group, and
. '_ Rgqg represents hydroxy optronally protected by tert-butyldmethyls:.lyl or
methylsulfonyl acetoxy or benzoyloxy, or l-mdazolylcarbonyloxy. and-
Raag represents hydrogen;
. or Raq represents hydroxy and Rgaq together with Rsq represents oxy;
or Rgq together with Rgaq represent oxo;
in free form or salt form..
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R[err]——eep#esen{es—hy%oxy optionally proteted by tert-

butyldlmethlsH oktogeether with Rerr] forns the-

OC( O) epl Rl err] represents hydrogen:

- Rl err] R[err] represents oxo; Rlerr]. represents
rret hoxyca ori ne: hydroxy optionally protected by

tert- buyyldlnethyIS|IyI tert- _ but oxycar bonyl or nethylsulfonyl

met hoxy; fornyl oxy, acatoxy or acatoxy or benzoyl oxy or a group -
OC(=O)N(R[err])R[err] wherein R err]. and Rf&Tr]independently represent
hydrogen or nethyl or together with the nitrogen atomform
4- nor phol i nyl : or Rer]r together with Rerr] forns a group
-OC(=X)N(R[err]) -wherein Xis as defined in claiml1l and R err] is :
hydrogen og, mat Bihpound according to cla®h Ro?l EdrmRgethekovd h Rierr]

represent oxy V\/nereby Rl err] represents hydroxy: R err]
represents hydroxy, and R err represents hydrogen or together with R err]
forms a group - OC( X)N(R[err])- as defined above:

or Rlerr] and R erf#

her reprent oxo. Rl err] represents
hydr oxy opti onalﬁ]ya '

ed by benzoyl or acetyl and R err] represents
hydr oxy; R[err and R err] together formthe -0OC(=0 O
group: R ey - : §'droxy or nethoxy and [err] represent
hydr oxy: , » Rl erp] together formthe -0OC(=0 O
‘group; and z ) gxy optionally protected by
tert- butyldlnethyIS|IyI gt oxy or benzoy- :

| oxy: or 1-im dazol : ‘ RJ epresents hydrogen

Is

IIs-

Date: 0 8 AUG 1986 ' o AR
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or Rl ertj Tepresents—hydroxy and Rlerr] together with Rlerr] represant oxy
; This Sh or e r together with R err] represent oxo: . in
free forr 5. A conpound according to claim1 of formul ae
is to, ||| " m lerr]

0CH3 OCH3

wherein the substituents are as defined in claim 1,
in free form or salt form.

_

l l!m'cl m'!, '""” ”'L' ,”!" | | This ié tﬁe' -r.epllacement-'sheet - .. T!‘"S' SHEET HAS BEEN
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- 61“‘_‘—‘_mheferﬁ—%he_subt|tuents are as defined in claima1l. in free

fornvggsﬁék 6. A conpound according to claim5 wherein - when
R[err] %ﬁ% together with Rirr] then Rerr] preferaly is bound
with t ﬁ ion to the carbon atomin 33 position; -
R err] bound wth the a-configuration to the carbon atomin
21 p05|t|on - when R[err] is other _than oxo together with Rerr],

then Rl err] prelerably i's bound with the‘@ﬂconflguratlon to the carbon

6. A ccmpound according to claim § wherein

- when R; is other than oxo together with R;,, then Ry preferably is bound
with the a-configuration to the carbon atom in 33 position;

- Ra preferably is bound with the a-configuration to the carbon atom in
21 position; |

- when Ry is other than oxo together with Rqa, then Ry preferably is bound
with the e-configuration to the carbon .atom in 22 position;

in free fomm or salt form.

7. A compound according to claim 1 of formulae Iq to IIIq as defined in
claim 4 having the stereochemical confxguratlon lndlcated in claim 5 or 6 for
the compounds of formulae Is to Vs,

in free form or salt form.

8. The compound of formula I wherein
Rias Rz2a and Rg, represent hydrogen; |
Ri, Rz, Rs and'Rg represent hydroxy;
R3 represents ethyl; o _ "
- Ry and Ry¢, together, and Rg¢ and Rg, together, represent oxo;
the symbol represents a single bond;
R; represents methoxy; and | '

n represents 2
(diastereoisomer B).

'9. The compound of formula I wherein

Ria and Rz, represent hydrogen;

Ri, Rz and Rs represent hydroxy;

R3 represents ethyl;

R4 and Ry, together, Rg and Rga together, and Rg and'Rga together,
| represent oxo; ' '

the symbol
Ry represents methoxy; and
'n represents 2
{diastereoisomer A).

represents a single bond;

This is the reolacement sheet | .
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atomin_22 position: in free formor salt form 7. A conmpound accodi ng
to claiml1 of fornulae to Illg as defined in claim4 having the

stersodHEnSMﬂﬂH§€E€a1 tion indicated in claim5 or 6 for the
conpounds to [Ils, - in fee formor salt form 8. The
conpound l defined in claim1 wherein Rerr],

Rl err] and ent hydr ogen; Rlerr]. Rerr]. Rerr] and
Rl err] represent hydroxy R[enj'@épresents et hyl : Rl err]
and R[err], together, and Rerr] and Rl err] together, represent o0xo; '
the synbol [err] represents a single bond; Rl err] represents

nmet hoxy: and n represents 2 (di astereoi sornmer 8). 9.

The conpound of fornmula | as defined in claim1 wherein
10. The compound of formula I wherein
Ria and Ry, represent hydrogen; '
Ry and R, represent hydroxy;
Ry represents ethyl; '
Ry and Rqa together, and R¢ and Rea togeﬁher, represent oxo}
Rs and Rg, together represent oxy;
Rg represents hydroxy;
the symbol ——— represents a single bond;
Ry represents methoxy; and

'n represents 2

(diastereoisomer A).

This is the replacement sheet THIS SHEET HAS BEEN
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Rl err—and Rerr] represent hydrogen; Rlerr]. Rerr] and R err]

represents ethyl: Rl err] and

repre R err]
R[err]%-ﬁi[gtShg tq{ag)% Repl ceglmd Rlerr] together. and R err] and R err]
t oget her the synbol[err] represents a single bond:
Rl err] r oxy and néF-epresents 2
(di ast er eoi sorrer A). 10. The conpound of formula | as defined in claiml
wherein Rlerr] and R err] represent hydrogen; Rl err]

. and R[err] represent hydroxy, Rl err] represents ethyl; '

- Rerr] g. Rg rp;r}acéﬂg"ﬂ: Xhe ggéjp&?{cm of"d BBSidd to@ngc;ﬂ?r@?.ae repL PN, 4 0X0;

P Rerr] t oget resen represents
: hydroxy defmed in C]tm éyrﬁbép [WFlﬁeépresents a’singl e bond:

a) for the production of a compound of formulae

'Ia

This is the replacement sheet
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Rl err] Wnd n represent 2
(di at eTHOSKRRPE! A) A process for- the preparation of a conmpound o
formul ae eeasR REdgned in claiml. which conprises _ a) for
the prod /’/H ’fmound of fornul ae 62 -

-66=- : ‘

wherein the substituents are as definad in claim 1,
reacting a compound of formula IV

T Iv

wherein the substituents are as defined in claim 1, with an appropriate
base or organic or anorganic salt, optionally in the presence of a phase
transfer catalyst, or

b} for the production of a compound of formula Ia or IIla, react:.ng a -
compound of formula V

. ' "y : EEN.
O AR R This s the eplacement shest . [THIS SHEET HAS B
‘Date: . - 08 AUG 19%
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wherein Ry represents alkyl and the other substituents are as defined in
claim 1, with an appropriate base or organic or anorganic salt, optionally
in the presence of a phase transfer catalyst, or

¢) for the production of a compound of formulae I to III wherein R> and Ry,
‘and/or R’s and R'g respectively R"s and R"¢ together form the -OC(=0)0O-
group, reacting a compound of formula I, II or III wherein Ré and Re,
and/or R’s and R’ respectively R"s and R"¢ represent hydroxy, with
phosgene, diphosgene or triphosgene in the presence of an acid binder, or

d) for the production of a compound of formulae I to IIT wherein at least
one of the substituents Ry, Ra, R4, R¢ or Rg represents hydroxy,
appropriately reducing a compound of formula I, II or III wherein at least
one of the substituents Ry, Rz, R¢, Rg¢ Or Rg together with Rias R2ar Réa
or, respectively, Rga represents oxo, or ' |

e) for the production of a compound of formulae I to III wherein Rs, R's
and R"s represent lower alkoxy, appropriately alkylating a compound of
formula I, II or III wherein Rs, R’s and R"s represent hydrozy, or

£) for the production of a compound of formula I or II wherein at least one
of the substituents Rs, R’s or Rg represents acyloxy, alkoxycarbonyloxy or
-0C(=X)N(Rjo)R11, appropriately acylating a compound of formula I or II
wherein at least one of the substituents Rs, R’s or Rg represents hydroxy,
where indicated followed by the addition of Nth or of an appropriate amine,
or

g) for the production of a compound of formula I wherein Ry together with
Rga represents oxo, appropriately oxidizing a compound of formula I wherein
Rg represents hydroxy and Rga represents hydrogen, or -

h) for the production of a compOund- of formula I wherein Rs represents
halogen, appropriately halogenating a compound of formula I ‘wherein Rs
represents hydroxy, '

”!lmj m"j "'M""'L' " ’!,’ : This is the re;.Jlace.ement.s.heet TH1$—'SH'EET HAS BE'E_P.I
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V\/ner e substltuents are as defined in claiml1, with an appropriate

ase 1@ scBeen‘ia?F ani c sal t optionally in the presence of a

phase WM‘“H“M\H i b) for the production of a conpound
of for

reactl ng a conpound of fornula V [err]

68~

and/or optionally deprotecting a resultant compound of formulae I to III.
wherein a protected hydroxy group(s) is (are) present, and/or optionally
protecting a resultant compound of formulae I to III wherez.n a free hydroxy
group{s} is (are) present, :

and recovering the resultant compound in free form or salt form.

12, A pharmaceutical composition comprisfﬁé a compound of formulae I to III
as defined in claim 1 in free form or in pharmaceutically acceptable salt
form in association with at least one pharmaceutically acceptable carrier or
diluent.

13. A compound-of formulae I to III as defined in claim 1 in free form oi: in
pharmaceutically acceptable salt form for use as a pharmaceutical.

- 14, A compound according to f:laim 13 for use as an antiinflammatory, or as
an immunosuppressant and antiproliferative agent.

15. A process for the preparation of a pharmaceutical composition which
comprises mixing a compound of formulae I to IIT as defined in claim 1 in
free form or in pharmaceutically acceptable salt form together with at least
one pharmaceutically acceptable carrier or diluent.
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claim 1, te base or organi ¢ or anorganic salt,

opt i onal Iy e of a phase transfer catalyst, or c) for
t he production “of "a Eon’bound of formulae | to 111 wheREPRAGEMENT SHEETR er r ]
and/or 5[err] and Rerr] respectively R gprl] and Rerr] together
formthe. OC(=0) O group, reacting a conpound of formula I, Il or III
wherein R err] and R err] and/or Rrr] and Rl err] respectively

- R err] and i swmbd ~~cpresass sigjechomiay, wher B,0is asaR0Sdbable Sir0Sgene or

tri phosgenedi n represeqth an qEHQssity protected hydroxy amiuplarki Ay (repeesents hydrogen: d) for
t he productlon of o BoMPRuieoeter rpsesamtioxee | to |11 wherein at | east one of

the substitfents R[WW W @fopf or together with Rprmeher $g(=0)C- group,
represents hydroxy ’é‘ﬁ dHe W gt ‘a- conpound of formula I. Il or
1l wherein at | east WHen th gvnbolm |tuents Rlerr]. Rerr].
Rlerr]. Rerr] or Rig &mﬁpwwﬁ;ﬂé&% Rlerr], Rerr], or,
respectlvel% Rl err], e SBAERGRA, $thfi hrddl or aiyl e) for the productlon of a
conmpound ofg,f or mul aaedmhﬁswm E;{afw&mg& WR#&%&B[G&(I&)CT&&&%SN
al koxy of 1 to 4 Carrepresents hydrogenpON at os, appropriately al kylating a
conmpound of forrmlada.béewwm..mmd?[err] Rlerr] and R err]
represent Rs represents alkoxycarbonyiaxy, halogen, optionally protected ydroxy, alkaxy of 1 %o 4 carbon
- atoms, acyloxy or a group -OC(=X}N(R1q)R; 4
or Rg together with Re, forms a group -OC(=X)N(R’; o)- attached with the nitrogen atom to the car-
bon atom carying Rge, whereby X represents oxygen or sulfur, R,g and Ry, independently repre-
sent hydrogen or alkyl of 1 1o 4 carbon atoms or together with the nitrogen atom form 3 five-or six-
maembered ring optionally containing a second heteroaiom which is nitrogen or oxygen, and R'yg
is hydrogen or alkyl of 1 % 4 carbon atoms;
or Rg togather with Rg, repragents oxy, whereby Rg represents hydroxy;
Ay reprasents hydroxy, and Rg, represants hydrogen or togethar with Rg forms a group -
OC(=X)N(R',0)- as defined above;
. or Rg and Rg, together represent oxo; .
R's represants optionally protected hydroxy, alkaxy af 1 to 4 carbon atoms or acyloxy and R'g repre- -
_ sents hydroxy; :
' or R's and R’ together form the -OC(=0)0- group: '
R"s represents hydroxy or aikoxy of 1 10 4 carbon atoms and R”g represents hydraxy;
or A”s and R"g together form the -OC(=0)0O- group;

wherein ﬂ rei{resents al kyl and the other subsituents are as defined in

Ry reprasenis mathouxy or hydroxy;

Ry represents an optionally protected hydroxy group, acytaxy, imidazalylcarbonyloxy or aikaxycarto-
nyloxy and Rg, represents hydrogen:
or Rq rapresents hydroxy and Ry, together with Rg represents axy;
or Ry together with Ry, represants oxo; and

n represents 1 or 2;

in free form or sait form.
2. A compound according to claim 1 ot formulae | to Ill as defined in claim 1, with the proviso that

Rpand Ry  are other than togather the -OC{=0)C- group:
R,

is other than protected hydraxy;
Rs ' is other than alixycarbonyioxy, hafogen, protected hydraxy, a group -OC(=X)N(R0)Ry, as defined .
in claim 1 or together with Rg, a group -QC(=X)N(R"1¢)- as defined in daim 1;
R’s is other than protected hydroxy; and
- Py is other than protected hydroxy or aikoxyarbmyloxy of altogether mor@ than 2 carbon atome,

in free form or sajt form.

3. Acompound according to claim 1 of formuae | to I as defined in claim 1, with the proviso that R,, Rg and R's are

other than protected hydroxy, and Ry is other than alkoxycarbonyloxy of altogether more than 2 carbon atoms, in
free form or salt form.

4. A compound according to claim 1 of formulae Iq to Hig

This is the replacement sheet
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- 64 - f) for the production of a conmpound of formula | or 11

wheriei n. the substituents R err] Rerr] or Rerr] rep
resens ag , ‘mmﬂﬁﬂ bonyl oxy or -OC(=X)N(R[err])R[err] appropriately

acylatin orrrulal or . Il wherein at | east one of the-
substituents Rerr]. R[err] or Rerr] +&48& esent hydroxy, where indicated

f.ol | oned by the : addition of NH err] or of an appropriate am ne, or
g) for the production of a conmpound of formula | wherein Rgv&rr] t oget her
with Rlerr] represent oxo appropriately OXi NISHEEInd of
formula | wherein R erRjqe et s hydroxy and R err] represents hydrogen,

or . h) for theRyr@®i onlof a conpound of formula | wherein Rerr]

represents hal ogen, appropkiate nating a conmpound of
formula | wherein R é‘glc bxy, and/ or optionally
deprotecting. a resultant, Regl |1 wherein a protected
- hydr oxy group(s) pigi onal |y protecting a
resul tant conpound of for a free hydroxy

_group(s) is (are) present

OCH; O©OCH; CHjs

and

This is the replacement sheet
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and recovering the resul-tant compound in free formor salt form 12. A
phar [ m Ition conprising a conpound of fornmulae | to IIl as
def i ﬂmmﬂmt " mﬂﬂ free formor in pharmaceutically acceptabl e saft
formin &sslociatiSon*with at | east one pharmaceutically acceptable carrier -
or dil u- ent. 13. A compound of formBPae | to IREP@CEWFE‘( 'Trﬁ_gglrn claim
1in free formor in pharmaceutically acceptable salt form !)\‘r as a
pharmaceutical. 14. A conpound accordi ngz]to claim13 for use as an '
antiinflamual ory, or as an immunosuppressa 2id 2ntiprolifera- tive
agent. 15. A processs for the(C,pr}e aration p phar naceut i cal '
conposi tion which conprises m xi ngéa o mul ae | to Il as
~defined inclaimlin free formo ) acceptable salt form
"together with-at |east one phar- ' cgl |y #Acceptable carrier or

di | uent. ' CHsy g

CH4

\q  fepresents hydroxy optionally protected by tert-butyldimethyisilyl or methylsutfonyl and Ry,q represents
hydrogen;
or Ryq and R, together represent axo: ' : )
represents hydroxy optionally protected by tert-butyldlimethyisilyl or together with Ryq forms the -
QC(=0)O- group; .
represents ethyl or alyt: .
reprasents hydroxy optionaily protected by tert-butyldimethyisilyl or together with Ry, forme the -
OC(=0)O- group, and
R4aq represents hydrogen;
or Ryq together with R,  represants oxo;
represants methaxycarbonyloxy; chiorine: hydroxy Odtionally protected by tert-butyidimathylsiyl, tert-
OC(=OIN(R .:)au wherain fon. and R indepamioxy, acetoxy of berzoyloxy: or & grow -
1 1" 1 11q iNdependeny .
ttnritogwatmmgrm : |°"i N Q y represent hydrogen or methy! or together with
or Rg, together with forms a group -OC(=X)N(R, ). e . . .
sqmamam;&" | 10q)- wherein X is as defined in claim 1 and R'yoq is
e or qu fogether with Rg,, represents oxy, whereby n&' represents hydroxy;
reprasents hydroxy, and represents hydrogen ar together with forms a Ry nq)*
o i o T Peaa Together with Ry, forms a group -OC{=XIN(R'1gQ)
of Req And Rgyq together represent oxo.
R'sq represents hydraxy optionally protectad by benzoyl or acatyi and R'sq represents hydroxy;
or R'gg and R'g, together form the -CC(=0)O- group; . _
R'sq reprecents hycroxy or methoxy and I"sq represents hydroxy:
or R"sq and Rgq together form the -OC{=0)O0- group; and '
Req represents hydraxy optionally protected by tert-butyidimethyisilyl or methylsulfonyl; acetoxy or benzoy-
loxy; or 1-imidazolyicarbonyloxy; and Reaq represants hydrogen:
ocﬁaqnpresmhyduxyard Hhmw\arwith RSq'eoresemsoxy:
or Ry, together with Re,, represent oxo:

£f 9

£

in free form or salt form.

5. A compound according to clain 1 of ‘ormuiae is 1o ilis

This is the replacement sheet
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whersin the substituants are as défined in claim 1,
in free form or sait form. :

-6. A compound according to claim S wherein

when R, is other than oxo together with Ry, then Ry preferably is bound with the a-configuration to the carbon
atom in 33 pasition;

A3 prelerably is bound with the a—conﬁgurahon to the carbon atom in 21 position;

when R is other than oxo together with fl,, then R, preterably is bound with the a-configuration o the carbon

atom in 22 position;

in free form or sait form.

7. A compound according to claim 1 of formulaa Iq to liq as defined in claim 4 having the stereochemical configura-
tion indicated in claim S or 6 for the compounds of formulas Is to llis,
in free form or sait form.

8. The compound of formula | as defined in claim 1 wherein

Rya Ro, and Ry, represant hydroger::

Ry, Rz, Rg and RAg represent hydroxy;

A3 represents othyl;

R and Ry, together, and Rg and Rg, together, represemaxo
the symbol +~»= represents a singie bond;

Ry represents mathoxy: and

n represens 2

(diasterecisomer B).

9. The compound of formula | as defined in claim 1 wherein

Ry, and Ry, represent hydrogen:

Ry, Rz and R reprasent hydroxy;

R3 represents ethyl;

R, and Ry, togather, Rg and Rg, together, and Rg and Ry, together, represent oxo;
the symbol + represents a single bond

Ry represents methoxy: and

nrepresents 2

" {diasterecisomer A).

10. Thocompourdoﬂprmalasddinedindaim1wherein

Rya and Ry, represent hydrogen;

Ry and Ry represent hydroxy;

R; represents ethyl;

R, and Ryq together, and Rg and Rg, together, represent oxo;
Rs and Ry, together represant axy:

Rg reprassnts hydroxy;

the symbol = represents a singla bond;

Ry represents methoxy; and

n represents 2

{diasterscisomer A),

11. A process for the preparation of a compound of formulae 1 to Il ag defined in claim 1, which comprises

a) for the production of a compound of formulae

“This is the replacement sheet
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mﬁnthoaddimdindaimj,
reacing a compound of formula 1V
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CCH, H3

wherein the substituents are as defined in Ciaim 1, with an appropriate base or organic of anorganic salt,
optionally in the presenca of a phasae transfer catalyst, or
b} for the-production of a compound of formula |a or 1ia, reacting a compound of formula V

OCH3 OCH:l

wherein Ry represents aliyl and the other substituents ara as delined in claim 1, with an appropriate base or
organic or anorganic salt, optionally in the presence of a phase transfer cataiyst, or

¢} for the production of a compound of formulaa ! to Ill wherein Ry and Ry, and/or R’y and R'g respectively R™
and R"g together form the - OC(=0}O-group, reacting a compound of formula |, Il or Il wherein R; and R,,
and/or R's and R'g respectively R"s and R"g represent hydroxy, with phosgens, diphosgene or triphosgene in
he presence of an acid binder, or o

d) for the production of a compound of formulae | to 11l wherein at least ona of the substituents Ry, Ry, Ry, Rg
or Ry rapresents hydroxy, appropriately reducing a compound of formuia |, Il or 1If wherein at least one of the
substituents Ry, Ry, Ry, Re Or Rg together with Ry,, Ry, Rg, or, respectively, Rg, represents oxo, or

o) for the production of a compound of formulae | to 1l wherein Rs, R's and R"5 represent alkoxy of 1 10 4 car-
bon atoms, appropriately alkylating a compaund of formula {, Il or lll wherein Rs, R's and R"5 represent

This is the replacement sheet
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hydroscy, or

- f) for the production of a compound of formula | or Il wherein at least one of the substituents Rs, R's or Rg fep-
resents acyloxy, alkaxycarboryloxy or -OC{=XIN(R,0)R,. appropriately acylating a compound of formuia | or
il whersin at least one of the substituents Rs, R's or Ry represents hydroxy, where indicated followed by the
addition of NH; or ot an appropriate amine, of
g) for the production of a compound of formula | wherein Rg together with Rgq reprecents oxo. appropriately
oxidizing a compound of formuia | wherein R represents hydroxy and Rg, represents hydrogen, or
h) for the production of a compound of formula | wherein R represents halogen, appropriately halogenating a
compound of formula | wherein R represents hydrony,
and/or optionally deprotecting & resultant compound of forrmulae 1 to 1il wherein a protected hydroxy group(s)
is (are) present, and/or optionally peotecting a resuitant compound of formulae | to il wherein a free hydroxy
-group(s) is (are) present, . '

and recovering the resultant compound in free form or salt form.

12. A pharmacaeutical composition comprising a compound of formulae 1 to 1l as defined in claim 1 in free form or in
pharmaceutically acceptable sait form in association with at least one pharmaceutically acceptable carrier or dilu-
ent.

13. A compound of formulae |10 Ill as defined in claim 1 in free form or in pharmaceutically acceptable salt form for use
as a pharmaceutical, '

~ 14, A compound according to claim 13 for use as an antiinflammalory, or as an immunosuppressant and antiprolifera-
tive agent.

15. A process for the preparation of a pharmaceutical composition which comprises mi:a'ngacanbomddbrrmlael
to Il as defined in claim 1 in free form or in pharmacsutically acceptable sait form together with at least one phar-
maceutically acceptable carmrier or diluent.
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aBSTRACT: HETEROATOMS-CONTATNING TRICYCLIC COMPOUNDS

The invention concerns the cempounds of formulae

OCHs OCH; CHj

I

wherein the substituents have various significances. They can be prepared
by various methods, e.g. acylation, reduction, alkylation, etc. They are

indicated for use as pharmaceuticals, in particular as immunosuppressant,

antiproliferative and antiinflammatory agents.
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