| Qur reference: 12433 New I nternational Patent Application Gesellschaft for
' Bi ot echnol ogi sche Forschung nbH (GBF) Tri azol o-epothil ones The invention
relates to triazol o-thiazol e anal ogues of epothilone A and epothil one B.
Epot hi |l ones are macrocyclic | actones having a fungicidal and cytotoxic
effect. There is a continuous need for anal ogues or derivatives having
conpar abl e or better activity, which can, _be used as fungicides or
cytostatic agents. An overview of the chem stry of epothilones is given, for
exanple, by Nicolaou et al. in Angew. Chem Int. Ed. 1998, Vol. 37,

2014- 204Rur Téfergnoebl 24830f the invention is to provide epothil one anal ogues
or deri viewlatrobtidnabPaienhlippliChiion nventi on accordingly relates to

tri azol o-Gdselsthbf farBibleghesiogiécheRursihuagentM ¢BBF) epot hi | one B of fornul a 4a
or 4b: 4a- R=H Z = H, alkyl, aryl, heteroaryl 4b R = CH3. Z = H alkyl,
aryl . heteroaryl wherein. R denotes H CH3 7 denotes H _alkyl aryl|l
heteroaryl. -2 The triazofo-thiazole epothilones according to the invention
are very effective fungicides and highly potent cytostatic agents having
favour abl e pharmacol ogi cal properties. Al kyl denotes straight-chain or
branched C, - Csal kyl which nmay be (Triazolo-epothdiopessubstit- uted as desired,
for exanple nethyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl,
pent yl

The invention relates to triazolo-thiazole analogues of epothilone A and epothilone B.
Epothilones are macrocyclic lactones having a fungicidal and cytotoxic effect. There is a
continuous need for analogues or derivatives having comparable or better activity, which can

be used as fungicides or cytostatic agents.

An overview of the chemistry of epothilones is given, for example, by Nicolaou ¢t al. in
Angew. Chem. Int. Ed. 1998, Vol. 37, 2014-2045.

The problem of the invention is to provide epothilone analogues or derivatives of that kind.

The invention accordingly relates to triazolo-thiazole analogues of epothilone A and

epothilone B of formula 4a or 4b:

4a R =H, Z=H,alkyl, eryt, heleroaryl
4b R =CH,, Z = H, alkyl, aryl, heterocaryl
wherein:

R denotes H, CH,

Z denotes H, alkyl, aryl, heteroaryl.



and, hexyl . Exanpl es of substituents are C, -Csal koxy, C, -Csacyl, hydroxyl and
hal ogen such as brom ne, chlorine, fluorine and iodine. Aryl denotes
nononucl ear or pol ynucl ear aromatic systens which nay be (nono- or

pol y-)substituted as desired, for exanple phenyl, o-, m, p-tolyl, o-, m,
p-xylyl, benzyl, phenethyl and naphthyl. Exanples of substituents are

C, -GCsal kyl, C,-Csal koxy, C,-Csacyl, hydrbxyl and hal ogen such as brom ne,
chlorine, fluorine and iodine. Heteroaryl denotes nononucl ear or pol ynucl ear

't bei g B LiwoE PRSP eY peeSiitd BB ienB e Bl EhaBRerahy! o
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pyrrolyl, imdazolyl, pyrazolyl, pyridyl and indolyl. Exanples of
substituents are C -Csal kyl, C, -Csal koxy, C, -Csacyl, hydroxyl and hal ogen
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conposi t i ggnBrondinPrdhtaring, fdeimefand iodibat i ng fungi or for treating diseases
that can be treated with cytostatic agents, for exanple tunour diseases
such as cancer or disorders of cell growth. The fungicidal and
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Heteroaryl denotes mononuclear or polynuclear heteroaromatic systems which may be
{mono- or poly-)substituted as desired, it being possible for the aromatic nucleus to have one
or more hetero atoms selected from N, O and S. Examples of heteroaryl are furyl, pyranyl,
pyrrolyl, imidazolyl, pyrazolyl, pyridyl and indolyl. Examples of substituents are C,-Cgalkyl,

C,-Cealkoxy, C;-Cgacyl, hydroxyl and halogen such as bromine, chlorine, fluorine and iodine.

The invention relates also to @ method of preparing the triazolo-thiazole analogues of
epothilone A and epothilone B according to the invention and to fungicidal and
pharmaceutical compositions comprising one or more such analogues, and to the use of the
analogues and of the fungicidal or pharmaceutical compositions comprising them for
combating fungi or for treating diseases that can be treated with cytostatic agents, for

example tumour diseases such as cancer or disorders of cell growth.

The fungicidal and pharmaceutical compositions may comprise, besides the actual active
ingredient, conventional carriers, diluents or excipients, for example stabilisers such as UV

absorbers, anti-oxidants and preservatives.

Figure 1 shows a synthesis route for preparation of the triazolo-thiazole analogues of

epothilone A and epothilone B according to the invention.



according to the invention is described hereinbelow, wthout limtation,
with reference to Figure 1. The abbreviation Met denotes netal. The
preparation of C21-nodified epothilones, that is to say the al dehydes,

ket ones and hydrazones of formulae 1, 2 and 3, respectively, is described
in the published German Patent Application DE 199 07 588 and in the
published International Patent Application WO 2000/050423 of the Applicant.
In the nethod according to the inventiom3-oxidative ring closure is
performed on the hydrazone derivatives of fornul ae 3a and 3b with the aid of
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Synthesis of a triazolo-thiazole analogue of epothilone A (formula 4a, Z = H):

24.6 mg (47.2 pmol) of epothilone-A-21-aldehyde hydrazone (formula 3a) are dissolved in
1.5 ml of absolute dichloromethane. Three aliquots, each of 42.8 mg (472.2 pimol), of nickel
peroxide are added at 15-minute intervals, with stirring at room temperature. The mixture is
then filtered over Celite, rinsing with dichloromethane. The combined organic phases are
concentrated and are dried in a high vacuum. The crude product is purified by means of
preparative HPLC (mobile phase: acetonitrile / water 38:62; column: Nucleosil 100 C18

7 um, 21 x 250 mm). 12.0 mg (49 %} of product were obtained.

The spectroscopic data are identical to epothilone A (cf. DE 4138042 C2) with the exception
of:

H NMR (400 MHz, CDC,): d = 2.25 (dt, 2a-H), 2.57 (dd, 2b-H), 4.63 (m, 3-H), 5.02 (dd,
3-OH), 1.68 (m, 14a-H), 2.31 (dt, 14b-H), 5.53 (d, 15-H), 6.92 (bs, 17-H), 7.06 (s, 19-H),
7.84 (s, 21-H), 1.08 (s, 22-H), 1.55 (s, 23-H); *C NMR (100 MHz, CDCL,): d = 73.0 (3-C),
54.7 (4-C), 41.4 (6-C), 71.4 (7-C), 32.0 (14-C), 74.9 (15-C), 145.1 (16-C), 109.2 (17-C),
129.2 (18-C), 115.5 (19-C), 136.4 (20-C), 124.8 (21-C), 15.9 (C-22), 23.3 (23-C), 12.7
(24-.C), 18.1 (27-C); HRMS (DCL): C,eHzNOeS: [M+NH,+] calculated 537.2747, found
537.2721.



(24-.0, 18.1 (27-C); HRMS (DCl): C26H37N306S: [ MtNH4+] cal cul ated 537. 2747,
. found 537.2721. 4 Synthesis of a triazolo-thiazol e anal ogue of epothilone B
(formula 4b, Z =H). 8.1 ng (15.1 pnol) of epothilone-B-21-al dehyde
hydrazone (fornula 3b) are dissolved in 1 ml of absol ute dichloronethane.
13.7 ng (151.4 pnol) of nickel peroxide are added to the solution,

wher eupon stirring is carried out at roomp-tenperature for 15 mnutes. The

ni ckel peroxide is filtered off over Celite, washing w th dichl oromethane.

The conbi ned orgapic hases are concentrated and are dried jn a high
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The spectroscopic data are identical to epothilone B (cf. DE 4138042 C2) with the exception

of:

4 NMR (400 MHz, CDCL,): d = 2.25 (dt, 2a-H), 2.59 (dd, 2b-H), 4.69 (m, 3-H), 5.02 (dd,
3-OH), 1.76 (m, 14a-H), 2.31 (dt, 14b-H), 5.53 (d, 15-H), 6.91 (bs, 17-H), 7.06 (s, 19-H),
7.85 (s, 21-H), 1.08 (s, 22-H), 1.56 (s, 23-H); C NMR (100 MHz, CDCl,): d = 71.3 (3-C),
54.9 (4-C), 41.0 (6-C), 72.4 (7-C), 33.1 (14-C), 75.2 (15-C), 145.3 (16-C), 108.9 (17-C),
129.2 (18-C), 115.5 (19-C), 136.5 (20-C), 124.9 (21-C), 15.7 (22-C), 23.2 (23-C), 12.0
(24-C), 18.1 (27-C); MS (ES!): [M+H"] = 534.

The pharmacological activity is shown in the following Table:

Growth test using mammalian cell cultures

Cell line Origin Triazolo derivative of

epothilone A epothilone B

IC-50 [ng/mil]
L929 Mouse (subcutaneous fat tissue) 10 1.0
K-562 Human (leukaemia) 6 0.7

U-937 Human (lymphoma) 4 05




L929Mouse (subcutaneous fat tissue)1l01l.0 K-562Hurman (| eukaem a) 60. 7
U-937Human (| ynphona)40.5 5 Preparati on of 21-0O acetyl-epothilone E (5a, R
= CHO: 2 pi (35.0 pnol) of glacial acetic acid are added to a sol ution of
3.2 ng (6.2 pnol) of triazolo- epothilone Ain 250 pl of dichloronethane and
stirring is carried out overnight at room tenperature. Water is added to
the reaction mxture and extraction with ethyl acetate is <carried out three
ti mes. The conbi ned organi ¢ phases are cgncentrated and are dried in a high
vacuum 2.8 ng (82 % of 21-0O acetyl-epothilone E wer e obtained. The

spectroscopic data are identical to t hil on (cf. DE 4138042 C2) with
the exce 'E‘Bﬂ'a"&rwm -Ripeetyd WW"%%& s‘? H)s. 60 (bs, 17-H), 7.14 (s,
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roomtenperature, water is then added thereto, and extraction wth ethyl
acetate is carried out three tinmes. The conbi ned organi c hases are
concent r atedPealiescepis data awe lﬁwtaaﬁp@wowemﬁq(ma%%@w? 2 with dhe excepliams of
PLC (CH2(2/ met hanol 95/5) 3.6 ng (59 % of epothilone
E- 21- 0- (3" - met hoxycar bonyl ) propynoi ¢ acid ester were

'H NMR (400 MHz, CDC,): 8 = 6.60 (bs, 17-H), 7.14 (s, 19-H), 5.34 (s, 21-H,), 2.14 (s, 2'-

H.); *C NMR (100 MHz, CDCL,); 137.8 (C-16), 119.6 (C-17), 152.5 (C-18), 118.0 (C-19),
163.7 (C-20), 62.5 (C-21), 170.2 (C-1"), 20.9 (C-27); R, (CH,Cl,/MeOH 95/5): 0.45; HRMS (El)
C,sH,NO,S: [M]* calculated 551.2553, found 551.2519

Preparation of epothilone E-21-0-(3"-methoxycarbonyl)propynoic acid ester (5a, R* =
CH,00C-C,): ‘

7.0 mg (55.0 pmol) of acetylenedicarboxylic acid monomethyl ester are added to a solution
of 5.1 mg (9.8 pmol) of triazolo-epothilone A in 400 ! of dichloromethane. The reaction
mixture is stirred overnight at room temperature, water is then added thereto, and extraction
with ethy!l acetate is carried out three times. The combined organic phases are concentrated
and are dried in a high vacuum. After purification by means of PLC (CH,Cl,/methanol 95/5)
3.6 mg (59 %) of epothilone E-21-0-(3'-methoxycarbonyl)propynoic acid ester were
obtained.

The spectroscopic data are identical to epothilone A (cf. DE 4138042 C2) with the exception
of:

'H NMR (400 MHz, CDCL,): § = 5.45 (dd, 15-H), .60 (17-H), 7.20 (s, 19-H), 5.49 (bs, 21-H,),
3.85 (s, 5'-H,); *C NMR (100 MHz, CDCI,): 76.5 (C-15), 138.2 (C-16), 119.5 (C-17), 153.0
(C-18), 118.8 (C-19), 161.2 (C-20), 64.2 (C-21), 151.1 (C-1"), 152.0 (C-4'), 53.6 (C-5'); R,
(CH,Cl,/MeOH 95/5): 0.32; MS (DCI). [M+NH,]J' = 637.



obt ai ned. The spectroscopic data are identical to epothilone A (cf. DE
4138042 C2) with the exception of: 'H NVR (400 MHz, CDCl3): S = 5.45 (dd,
15-H), 6.60 (17-H), 7.20 (s, 19-H), 5.49 (bs, 21-H2), 3.85 (s, 5 -H3); 13C
NVR (100 MHz, CDC13): 76.5 (C15), 138.2 (C-16), 119.5 (C17), 153.0

(C18), 118.8 (G 19), 161.2 (C20), 64.2 (C21), 151.1 (C1'), 152.0 (C4"),
53.6 (CG5"); Rt (CH2CI 2/ MeOH 95/5): 0.3@. M5 (DCl): [MrNH4] + = 637. -6
Phot ol ysis of triazol o-epothilone Ato form 21-0O nethyl -epothilone A (5a,
Nu-H = CH3OH): 9.7 ng (18.7 pnol) of triazolo-epothilone A are dissolved in
1 m of riatelysis ehlaiazelor¢potbdene Adofpun 280 maltyl-epatbilenpasléa, Nu-H Fght for
four hourcc.'_I %ng a nercury vapour |lanp (DEMA, HPK-125). The solvent is then
reduced and tHe reaction mxture is separated by neans of preparative HPLC
(CH3CNI H20 40160). 2.1 ng (24 %9 of 21-nethoxy-epothilone A were isol ated.
The spectroscopi

dat i dent thil DE 4138042 C2
it e kPR o FrARRPPlT e Bprahed g @ ¢ Teanena snd il 7 13
(s, 19-Hg g/t 1ce(§ath©i(3)l'|%)ee 048d(o’sltghi—fOTféﬁ)murﬁﬁlrﬂﬂvﬁn(e?&rgv&pm%hﬁ) 137.5
(C-16), 120. c-17%5) 152.2 (C-18), 117.3 (C-19), 167.8 (G- 20
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t he pyrazwdre istdatediati ve 6a: 1.8 ng (3.5 pnol) of triazolo-epothilone A are
di ssolved in 200 pl of dichloronethane. Over a

The spectroscopic data are identical to epothilone A (cf. DE 4138042 C2) with the exception

of:

*H NMR (300 MHz, CDCl,): 8 =6.61 (bs, 17-H), 7.13 (s, 19-H), 4.71 (s, 21-H,), 3.49 (s, 1'-

H,); °C NMR (75 MHz, CDCl,): 137.5 (C-16), 120.0 (C-17), 152.2 (C-18), 117.3 (C-19),

167.8 {C-20), 71.5 (C-21), 59.1 (C-1"); R; (CH,Cl,/MeOH 95/5): 0.33; HRMS (EI):

C,;HNO,;S: [M]' caleulated 523.2604, found 523.2609.

1,3-Dipolar cycloaddition of acetylenedicarboxylic acid dimethyl ester and triazolo-
epothilone A to form the pyrazole derivative 6a:

1.8 mg (3.5 pmol) of triazolo-epothilone A are dissolved in 200 pl of dichloromethane. Over a
period of four hours, three atiquots, each of 4.3 ul (34.7 pmol), of acetylenedicarboxylic acid
dimethyl ester are added and stirred at room temperature. The reaction mixture is
concentrated slightly and separated by means of PLC (CH,Cl,/methanol 95/5). 2.0 mg

(87 %) of cycloaddition product were obtained.

The spectroscopic data are identical to epothilone A (cf. DE 4138042 C2) with the exception
of:

"H NMR (400 MHz, CDCY,): 5 = 5.49 (dd, 15-H), 6.63 (bs, 17-H), 7.29 (s, 19-H), 3.97 (s, 4"
H,), 3.95 (s, 6'-Hy); Ry (CH,Cl,/MeOH 95/5): 0.17; HRMS (DCI): Cy,H3N3O40S: [M+H]*
calculated 662.2742, found 662.2778.



period of four hours, three aliquots, each of 4.3 pl (34.7 pnol), of
acetyl enedi carboxylic acid dinethyl ester are added and stirred at room
tenperature. The reaction mxture is concentrated slightly and separated by
means of PLC (CH2CI 2/ nmet hanol 95/5). 2.0 nmg (87 % of cycloaddition product
wer e obtained. The spectroscopic data are identical to epothilone A (cf. DE
4138042 C2) with the exception of: "H NwR (400 MHz, CDCI3): 5 = 5.49 (dd,
15-H), 6.63 (bs, 17-H), 7.29 (s, 19-H), 3.97 (s, 4'- H3), 3.95 (s, 6'-H3);

R, (CH2C 2/ MeOH 95/5): 0.17; HRMVS (DCH): é?ZFMBhBC&OS [ MkH] + cal cul at ed
662. 2742, found 662.2778. -7 Patent 2 S Triazol o-thi azol e anal ogues of
epot hil one A and epothilone B of fornmula 4a or 4b: 4a R=H Z = H alkyl.
aryl. heteroeryl 4b R=C-3, Z=H alkyl, aryl. heteroeryl wherein: R
denot es H. or @%ZQOd@ﬁmlegnHogmwﬂ epoahlyne 6rar1deqp@tmlan9 B of dormula 4a or 4b:
Triazol o-thi azol e anal ogues of epothilone A and epothilone B according to
claim1, wherein: alkyl denotes straight-chain or branched C, - Céal kyl, which
may be (mono- or poly-)substituted a$8.Mdesired, and/or aryl denotes
mononucl ear or polynuclea{ﬁg< gﬁélg whi ch may be (nono- or

pol y-)substituted as desirdy Jitidenot es nononucl ear or

pol ynucl ear het er oar omat i ¢i=gy/st ens, i chymay| be

4a R =H, Z=H, alkyi, aryl, hetercaryl
4b R =CH,, Z = H, alkyl, aryl. hetaroary}’

wherein:
R denotes H or CH,
Z denotes H, alkyl, aryl or heteroaryl.

2. Triazolo-thiazole analogues of epothilone A and epothilone B according to claim 1,

wherein:

alkyl denotes straight-chain or branched C,-Cgalkyl, which may be (mono- or

poly-)substituted as desired, and/or

aryl denotes mononuclear or polynuclear aromatic systems, which may be (mono- or

poly-)substituted as desired, and/or

heteroaryl denotes mononuclear or polynuclear heteroaromatic systems, which may be

{mono- or poly-)substituted as desired.

3. Triazolo-thiazole analogues of epothilone A and epothilone B according to claim 2,

wherein:



(rmono- or poly-)substituted as desired. 3. Triazol o-thiazol e anal ogues of

+ epot hilone A and epothilone B according to claim2, wherein: -8 alkyl
denotes nethyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl,
pentyl or hexyl, optionally substituted by C, -Csal koxy, C,-C6acyl, hydroxyl
or hal ogen, especially Br, d, F or |, and/or aryl denotes phenyl, o-, m,
p-tolyl, o-, m, p-xylyl, benzyl, phenet®yl or naphthyl, optionally
substituted by C, -C6al kyl, C, -Csal koxy, C,-GC6acyl, hydroxyl or hal ogen,

especi al | [ Epor roanY; o] r ranyl ,

pyrrol yl ,axﬁyﬁ?%{laozogl ?F?hygf}@%(ﬂ?wﬁ%cﬁ?%‘l bqg¥l, '%%%g?y{eﬁ%‘% 1%%1“5*'% hgéﬂbst I tuted
by C, - Coabkytally Cubsiitatel by \C -Czakaon GG abyl dhyaikgstyl or haledeng especisigeRr| &l IFy Br,
a, F or l 4. A method of preparing triazolo-thiazole anal ogues of

epot hi | oRE ',@”Sforepot hil one B according to one of the preceding clains,
wherein oxidative ring closure is perfornmed on a hydrazone derivative of
epothilone A or epothilone B of fornula 3a or 3b R3a R=H Z = H alkyl,
aryl , hewef dangtes phenyk &=, meHp-tolyk o=, M. pakwyll bengyly phengting oo spghthyiheptanalR and

Z | | f L1 het ' Ld 6] ,
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wher ei n he amdtaal oxi de is N102. 6. A pharnmaceutical conposition conprising
or consisting of one or nore triazol o- thiazol e anal ogues of epothilone A or
epot hil one B according to one of clainms 1 to 3 together

heteroaryl denotes furyl, pyranyl, pyrrolyl, imidazolyl, pyrazolyl, pyridyl or indolyl, optionally
substituted by C,-Cgalkyl, C,-Csalkoxy, C,-Csacyl, hydroxyl or halogen, especially Br, Cl, F

orl.
4, A method of preparing triazolo-thiazole analogues of epothilone A or epothilone B

aécording to one of the preceding claims, wherein oxidative ring closure is performed on a

hydrazone derivative of epothilone A or epothilone B of formula 3a or 3b:

A
P
HoN-N Nl)

o OH O

3a R = H, Z = H, alkyl, aryl, heteroary!
_ 3b R = CH; Z =H, alkyl, aryl, heteroaryl
wherein R and Z are as defined hereinbefore, with the aid of metal oxides, K [Fe(CN),], lead

tetraacetate or sodium hypochloride.
5. A method according to claim 4, wherein the metal oxide is NiO,.

6. A pharmaceutical composition comprising or consisting of one or more triazolo-
thiazole analogues of epothiione A or epothilone B according to one of claims 1 to 3 together

with a pharmaceutically acceptable carrier, diluent or excipient.

7. Use of a triazolo-thiazole analogue of epothilone A or epothilone B according to one
of claims 1 to 3 or of a pharmaceutical composition according to ¢claim 6 in treating tumour

diseases and disorders of celi growth.



wi th a pharmaceutically acceptable carrier, diluent or excipient. 7. Use of
a triazol o-thiazol e anal ogue of epothilone A or epothilone B according to

- one of clains 1 to 3 or of a pharmaceutical conposition according to claim
6 in treating tunour diseases and disorders of cell growth. -9 8. Use
according to claim7, wherein the tunour disease is cancer. 9. A fungicidal
conposition conprising or consisting of one or nore triazol o-thiazole

anal ogues of epothilone A or epothilone-8-according to one of claims | to 3
together with a carrier, diluent or excipient that is acceptable for

fungi ci des esters of eFothiIone A and/ or

0. hod
epot hi | oneBB,1 \A}@F%%tﬁor%{r\gﬂgfcﬁrrﬁ er(g'fe%"?gﬁ WRO %“7%5}5 t? A%6(o- epot hil one B

(Figure 2, Illustration B) is/are reacted wth a carboxylic acid of formula
R COOH (F| ure 2, Illustration B) with renoval of nitrogen to forma C-21
ester of egot hi r‘\cfﬁagwdaimmoswammpaﬁ@g Br SP1episting ObP%IG’E:’E"PEQ triggolotijazole

react i on | shabgudLoRShAne WIGIEEhiBhe 13RE5 ARG oAb k¥ il K logefdk yK -

aryl or heter ) according to claim1l erel

formula R @@@Eﬂietrh@lueamro%ﬂmmnta‘wt issddoghtablerfgt fuogicides.er oar yl has one of the

meani ngs according to claim2. 12. A nethod according to claim 10, wherein

inthe formula R COOH the radical R denotes C2-Ceal kenyl or C2-Ceal kynyl,

the mul ti phe boadnbibd@f prepariyg Gest esedspmebdsthmne A 3nd/br bmhingtB, evhsetinod

wherein triazol o-epot hil one A aor trlazloe&t %?BIS ubf|ectedto
o Bigned? ighre e iy 5

phot ol ysi sT3ROPHRPINILEE ARNYIT tHaznie-refpin sleationi Bigs/preggacted; s

recovered (fth@WaPodylid bt of fodnLRIR' @bOl—l‘ﬂzlgdre:ﬁ' mua%t'ryn mmim%amn wherei n

triazol o-epothilone A or triazol o-epothil one tfi)eCt ed to 1, 3-di pol ar
aRrbtne product(s) of

cycl oaddi t mtfngermtcafqmrm@rmmwfﬁépthé@%tandf&r amjblme
o the reaction is/are recovered, wherein R' denotes H, alky!, alkenyl, alkynyl, aryl or

heteroaryl.

11. A method according to claim 10, wherein in the formula R'COOH the radical R’ as

alkyl, aryl or heteroaryl has one of the meanings according to claim 2.

12. A method according to claim 10, wherein in the formula R'COOH the radical R’
denotes C,-Cgalkenyl or C,-Cgalkynyl, the multiple bond being in any desired position.

13. A photolytic method wherein triazolo-epothilone A or triazolo-epothilone B is
subjected to photolysis in the presence of a nucleophile and the resuiting product is

recovered (Figure 2, lllustration C).

14. 1,3-Dipolar cycloaddition wherein triazolo-epothilone A or triazolo-epothilone B is
subjected to 1,3-dipolar cycloaddition in a manner known per se with a double bonded
system or a triple bonded system and the heterocyclic cycloaddition product formed is

recovered (Figure 2, lllustration D).

15. 1.3-Dipolar cycloaddition according to claim 14, wherein an acetylenecarboxylic
acid ester, especially an acetylenedicarboxylic acid diester, is used as triple bonded

system.

16. 1,3-Dipolar cycloaddition according to claim 14 or 15, wherein

the cycloaddition is carried out in accordance with B. Eistert ef



systemor a triple bonded system and the heterocyclic cycl oaddition product
formed is recovered (Figure 2, Illustration D). 15. 1, 3-Di pol ar

cycl oaddi tion according to claim 14, wherein an acetyl enecarboxylic acid
ester, especially an acetyl enedi carboxylic acid diester, is used as triple
bonded system 16. 1,3-Di polar cycloaddition according to claim 14 or 15,
wherein the cycloaddition is carried ouyp-in accordance with B. Eistert et
-10 a!'. in Houben-Wyl, Stickstoff-Verbindungen | 1 Teil 4,

Di azover bi ndungen, pages 482-894, Thiene-Verlag, Stuttgart 1968. 17. Use of
a product @f -rdgwwdﬂ’gyii BfickstdbY erbingungerielefi4, EXiagongrbindupgen @ages 482-894,

cyt ot oxic Y b . . Use of a product of cycloaddition according
to one of E@gﬁ%ﬁﬂi f§&%§aﬁégé§ochenical anal ysis. 19. Use of the

photol ytic nethod according to claim 13 in biochem cal analysis, especially
for phot oa{.} ' Nl @g% :pf;? ﬁt,clc{ugp%fncég@?g@ﬁ%?u%écoﬁ) r%g? n@% c?f c a(\:u%cs)rﬂ' tch] qStaOs a cytotoxic

cycloaddition a
active substance.

18. Use of a product of cycloaddition according to one of claims 14 to 16 in biochemical

analysis.

19. Use of the photolytic method according to claim 13 in biochemical analysis, especially

for photoaffinity labelling.

20. Product obtainable according to cycloaddition according to one of claims 14 to 16.



