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Description

[0001] The present invention refers to new compounds and pharmaceutically acceptable salts thereof, which are useful
in the treatment of neoplastic diseases or proliferative disorders, a pharmaceutical composition comprising such a
compound and a method for preparing these compounds.
[0002] Chronic lymphocytic leukemia (CLL) is the most common adult leukemia in Western countries. The disease is
very heterogeneous with some patients showing extremely slow progression while others proceed rapidly into advanced
disease stages and require immediate treatment (Cramer, P. and Hallek, M. (2011), "Prognostic factors in chronic
lymphocytic leukemia - what do we need to know?", Nat Rev Clin Oncol 8: 38-47). Despite considerable improvement
of therapeutic strategies in the last decade, CLL remains incurable by conventional chemoimmunotherapies. The de-
velopment of new treatment options remains an important goal.
[0003] Nonsteroidal anti-inflammatory drugs (NSAIDs) have been demonstrated to not only be useful in the treatment
of pain, inflammation and fever, but also to possess a considerable antineoplastic effect (Thun et al. (2002), "Nonsteroidal
anti-inflammatory drugs as anticancer agents: mechanistic, pharmacologic, and clinical issues", J. Natl Cancer Inst 94:
252-266; Shiff, S. J. and Rigas, B. (1999), "Aspirin for cancer", Nat Med 5: 1348-1349).
[0004] As for most of the classical NSAIDs, use as an anticancer agent is limited by mainly gastrointestinal and
cardiovascular side effect at required concentrations (for a review see Ng, S.C. and Chan, F. K. (2010), "NSAID-induced
gastrointestinal and cardiovascular injury", Curr Opin Gastroenterol 26: 611-617), so chemical modifications have been
conducted. These modifications focused on the association of traditional NSAIDs with phospholipids, cyclodextrins, or
chemical moieties that release gastroprotective mediators such as nitric oxide (NO) via an aliphatic, aromatic or hete-
rocyclic spacer (for reviews see Abdel-Tawab, M. et al. (2009), "Nonsteroidal anti-inflammatory drugs: a critical review
on current concepts applied to reduce gastrointestinal toxicity.", Curr Med Chem 16: 2042-2063) and Burgaud, J. L. et
al., (2002), "Nitric-oxide releasing molecules: a new class of drugs with several major indications", Curr Pharm Des 8:
201-213). The pharmacokinetic and pharmacological properties of the final substance are largely dependent on the
chemical structure of the spacer. NO-donating acetylsalicylic acid (NO-ASA) can be considered the classic NO-NSAID.
Here, an aromatic spacer links the classical acetylsalicylic acid molecule to a NO-releasing moiety (-ONO2) (Baron, J.
A., (2003), "Epidemiology of non-steroidal anti-inflammatory drugs and cancer", Prog Exp Tumor Res 37: 1-24). It is
believed that upon oral administration esterases rapidly cleave NO-ASA into ASA and the NO-releasing moiety linked
to the spacer. Actual release of NO takes place in the subsequent metabolism of the spacer/NO-releasing complex
(Wallace, J. L. et al. (2002), "Potential cardioprotective actions of NO-releasing aspirin", Nat Rev Drug Discov 1: 375-382).
[0005] Razavi, R. et al. describe in Clinical Cancer Research 17 (2), January 15, 2011, on page 286 to 293 that para-
NO-ASA induces cell apoptosis in CLL cells in vitro and could inhibit tumor growth in vivo. Furthermore, Gehrke, I. et
al. discuss in Therapeutic Advance Hematology (2011) 2 (5), page 279 to 289 that the anti-neoplastic effect of NO-ASA
in CLL cells is highly dependent on its positional isomerism, which is that the para-NO-ASA shows a much higher effect
than the meta- or ortho-isomer.
[0006] WO 2005/065361 describes compounds and compositions for treating proliferative diseases, in particular can-
cer, by inhibiting the growth of dysproliferative cells. In this application several types of aromatic compounds are described,
wherein among others NO-ASA and derivatives thereof are shown. Furthermore, WO 02/30866 describes nitrate-deriv-
atives of aromatic compounds as drugs for diseases having an inflammatory basis, in particular diseases of the intestinal
tract. Here again among others the isomers of NO-ASA are disclosed as effective compounds.
[0007] In document WO 01/04082 (nitrooxymethyl)phenyl esters of salicylic acid derivatives and methods for their
preparation are disclosed.
[0008] Furthermore, WO 2009/023631 is disclosing compounds for treating diseases relating to inflammation, such
as cancer, neurodegenerative and cardiovascular diseases are described, wherein said compounds include esters of
aromatic derivatives.
[0009] In none of the prior art documents cited above, compounds described herein are disclosed, particularly it is not
disclosed that said compounds can be used for treatment of neoplastic diseases of proliferative disorders.
[0010] The object of the present invention was to provide compounds acting as an effective and selective medicament
for the treatment of neoplastic diseases or proliferative disorders, in particular compounds which induce selectively
apoptosis of degenerated cells providing reduced side effects in living organisms.
[0011] This object is met when a compound according to the formula:
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wherein R1 is selected from

or [formula B],

wherein R2, R3, R4, R5 and X are as defined in claims 1-5 and 7. or a pharmaceutically acceptable salt thereof is used
as a medicament, in particular the compound is suitable for use in the treatment of a neoplastic disease or a proliferative
disorder. Although one of the compounds falling under the formula as defined above is disclosed in document WO
2001/021577 as a melanin-concentrating hormone antagonist, the compounds of the present invention are nowhere
described as potential agents for the treatment of neoplastic diseases or (dys)proliferative disorders.
[0012] Preferred embodiments are comprised in dependent claims and described below.
[0013] In formula (A) it is of particular interest that the residue-OR1 and -CH2X are bound to the benzene ring in para-
configuration.
[0014] The present invention is also directed to such a compound for the use of treatment of a neoplastic disease or
a (dys-)proliferative disorder, wherein said disease or disorder is preferably a cancer. More preferably the cancer is
selected from group consisting of prostate, pancreatic, lung, skin, breast, bladder, colon and blood cancer, wherein it is
particularly preferred that the cancer is chronic lymphocytic leukemia (CLL).
[0015] In the compounds of the present invention it is preferred that by linkage to the residue R1 an ester group is
obtained at benzene ring of formula A.
[0016] The compounds of the present invention effect an increased apoptosis of dysfunctional proliferative cells.
Without being bound to the following theory, it is assumed that said increased apoptosis of the dysfunctional cells is due
to the ability of the compounds of the present invention to form unusual derivatives of biologically active compounds
within the cells, like for example derivatives of nucleic acid sequences (DNA, RNA), of amino acids, peptides or proteins,
or compounds of signal pathways or biological pathways. The ester group of the compounds of the present invention
can be cleaved by esterases inside the organisms/cells resulting in highly reactive compounds which are able to be
added to the biological compounds usually present in a cell. The mechanism of building said reactive compounds and
the formation of derivatives of biological compounds is exemplarily shown as a general overview in Figure 1. The presence
of the so formed derivatives increases the apoptosis of the cells comprising said derivatives and thus deleting the amount
of dysfunctional cells. Details of said mechanisms as described in the literature are shown in Figure 2.
[0017] The compounds of the present invention provide an increased selectivity to dysfunctional cells, in particular to
cancer cells. The selectivity of the substances was analyzed in vitro via AnnexinV/Propidium iodide assay (PI) (apop-
tosis/cell death) with primary CLL cells and peripheral blood mononuclear cells (PBMCs). Differences of sensitivity
between CLL cells and PBMCs towards a compound are referred to as selectivity. The underlying mechanism of the
selectivity of NO-ASAs to cancer cells is thought to be due to inhibition of different signaling pathways, like the WNT or
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NFkappaB pathways, which are specifically important for cancer cell survival.
[0018] A high selectivity often indicates a reduced likelihood of adverse of target events and is therefore an important
feature of modern chemotherapeutics. The actual toxicity and side effects of a drug is tested in subsequent animal
experiments.
[0019] The present invention furthermore relates to a pharmaceutical composition comprising at least one of the
compounds of the present invention or a pharmaceutically acceptable salt thereof, preferably in admixture with one or
more pharmaceutically acceptable carriers.
[0020] Further, the present disclosure provides methods for the preparation of such compounds.
[0021] "Pharmaceutically acceptable salt" refers to those salts which retain the biological effectiveness and properties
of the free bases or free acids and which are not biologically or otherwise undesirable, formed with inorganic acids such
as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic acids such as
acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic acid, malonic acid, succinic acid, maleic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic
acid, p-toluenesulfonic acid, salicylic acid, ascorbic acid and the like or with suitable bases or salts including, but not
limited to, e.g. aluminum, calcium, lithium, magnesium, potassium, sodium, zinc, and diethanolamine salts. For a review
on pharmaceutically acceptable salts see Berge et al., 66 J. PHARM. SCI. 1-19 (1977).
[0022] The term "treatment" as used herein covers any treatment of a disease in a mammal, particularly a human,
and includes:

(i) preventing the disease from occurring in a subject which may be predisposed to the disease but has not yet been
diagnosed as having it;
(ii) inhibiting the disease, i.e., arresting its development; or
(iii) relieving the disease, i.e., causing regression of the disease.

[0023] The term "neoplastic disease" or "(dys)proliferative disorder" as used herein is intended to cover disease states
showing the formation of an abnormal mass of tissue as a result of neoplasia. Neoplasia is the abnormal proliferation
of cells. Prior to neoplasia the cells often undergo an abnormal pattern of growth. The growth of neoplastic cells exceeds,
and is not coordinated with, that of the normal tissue around it. The growth persists in the same excessive manner even
after cessation of the stimuli. It usually causes a lump or tumor. Neoplasm may be benign, pre-malignant or malignant
(cancer). A proliferative disease or "dys"proliferative disorder refers to a dysfunction of cells, wherein the coordinated
proliferation (new development and growth or biological cells) is dis-regulated and the cell production and growth in-
creases and exceeds the usual cell rate.
[0024] With "cancer" a disease state is referred to, where an uncontrolled growth of malignant cells results in a noticeable
mass increase of tissue cells, often accompanied by crowding out the normal tissue. "Chronic lymphocytic leukemia" is
a type of leukemia cancer. Leukemias are cancers of the white blood cells, wherein CLL effects B cell lymphocytes. B
cells originate in the bone marrow, develop in the lymph nodes and normally fight infections by producing antibodies. In
CLL, B cells grow out of control and accumulate in the bone marrow and blood, where they crowd out healthy blood cells.
[0025] The compounds of the present invention are for use as a medicament. Due to the affinity of the compounds to
malignant cells the compounds of the present invention are suitable for the use in treatment of neoplastic diseases or
proliferative disorders. Furthermore, the compounds have an effect in inflammatory diseases. The assumed main effect
of the compounds of the present invention is the "marking" of biological cell molecules as described above, resulting in
apoptosis of the cells including the marked compounds.
[0026] The compounds of the present invention show a good selectivity for cells with undue proliferation and are
believed to be processed by esterasis resulting in the active components as shown in Figures 1 and 2.
[0027] In a preferred embodiment of the present invention the compounds which can be used as an effective medi-
cament is as follows:
Compound having the formula:

wherein R1 is selected from
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or [formula B],

R2 is methoxy, ethynyl, azidomethyl, or hydrogen;
R3 is methyl, trifluoromethyl, fluorine, or hydrogen;
R4 is methyl, methoxy, or hydrogen;
R5 is acetoxy, methoxy, chlorine or hydrogen;
X is OTBS, hydroxy, formyloxy, nitrooxy, nitrooxymethyl, or chlorine; with the proviso that if R1 is [formula B], R2,
R3 and R5 are hydrogen and X is hydroxyl R4 is not methoxy;
or a pharmaceutically acceptable salt thereof; for use as a medicament.

[0028] Some compounds showing this formula are known in the prior art, however, they are not described as a
medicament. However, most of the compounds, provided in the present disclosure, are new compared to compounds
known from the prior art, which are in particular
compounds according to the formula:
[formula A],

wherein R1 is selected from

or
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R2 is (C1 to C5) alkyl, (C1 to C5) alkoxy, (C2 to C4)alkenyl or alkynyl, azido(C1 to C4)alkyl, or hydrogen;
R3 is (C1 to C5) alkyl, (C1 to C3)alkyl with 1 to 3 halogen substituents, halogen or hydrogen;
R4 is (C1 to C5) alkyl, (C1 to C5) alkoxy, or hydrogen;
R5 is (C1 to C5) alkyl, (C1 to C5) alkoxy, acetoxy, halogen or hydrogen;
X is OTBS, hydroxy, formyloxy, acetoxy, nitrooxy, nitrooxymethyl, or a halogen;
with the proviso that if R1 is [formula B], X is nitrooxy and R5 is acetoxy at least one of R2 to R4 is not hydrogen;
with the proviso that if R1 is [formula B], R3 to R5 are hydrogen and X is hydroxyl R2 is not hydrogen and not
methoxy; with the proviso that if R1 is [formula B], R2, R3 and R5 are hydrogen and X is hydroxyl R4 is not methoxy;
with the proviso that if R1 is [formula B], R3 to R5 are hydrogen and X is OTBS R2 is not methoxy; and with the
proviso that if R1 is methoxy and X is nitrooxy R2 is not hydrogen.

Under these a compound is preferred having formula (C),

wherein

R2 is methoxy, ethynyl, azidomethyl, or hydrogen;
R3 is methyl, trifluoromethyl, fluorine, or hydrogen;
R4 is methyl, methoxy, or hydrogen;
R5 is acetoxy, methoxy, chlorine or hydrogen;
X is OTBS, hydroxy, formyloxy, nitrooxy, nitrooxymethyl, or chlorine;

with the proviso that if R1 is [formula B], X is nitrooxy and R5 is acetoxy at least one of R2 to R4 is not hydrogen; with
the proviso that if R1 is [formula B], R3 to R5 are hydrogen and X is hydroxyl R2 is not hydrogen and not methoxy; with
the proviso that if R1 is [formula B], R2, R3 and R5 are hydrogen and X is hydroxyl R4 is not methoxy ; with the proviso
that if R1 is [formula B], R3 to R5 are hydrogen and X is OTBS R2 is not methoxy; and with the proviso that if R1 is
methoxy and X is nitrooxy R2 is not hydrogen.
[0029] From the compounds mentioned above such compounds are preferred wherein X is nitrooxy or OTBS, R2 is
hydrogen, R3 to R5 are all hydrogen or R3 and R4 are methyl and R5 is acetoxy and/or wherein R1 is [formula B] R2
to R5 are all hydrogen and X is selected from OTBS, hydroxyl, nitrooxy, nitrooxy methyl, formyloxy, and chlorine.
[0030] In a particularly preferred embodiment of the present invention the compound is selected of the group consisting
of 4-((nitrooxy)methyl)phenyl 2-acetoxy-5-methylbenzoate, 4-((nitrooxy)methyl)phenyl 2-acetoxy-5-fluorobenzoate,
4-((nitrooxy)methyl)phenyl 2-acetoxy-4-methylbenzoate, 4-(((tert-butyldimethylsilyl) oxy) methyl) phenyl 2-chloro-5-(tri-
fluoromethyl) benzoate, 4-(hydroxymethyl) phenyl 2-chloro-5-(trifluoromethyl) benzoate, 4-((nitrooxy) methyl) phenyl 2-
chloro-5-(trifluoromethyl) benzoate, 4-(((tert-butyldimethylsilyl) oxy) methyl) phenyl benzoate, 4-((nitrooxy) methyl) phe-
nyl benzoate, 4-((formyloxy) methyl) phenyl benzoate, 2-methoxy-4-((nitrooxy) methyl) phenyl benzoate, 4-(chlorome-
thyl) phenyl benzoate, 4-((nitrooxy) methyl) phenyl 1-naphthoate, 4-((nitrooxy) methyl) phenyl cyclohexane carboxylate,
4-((nitrooxy) methyl) phenyl 5-aminonaphthalene-1-sulfonate, 4-(2-(nitrooxy) ethyl) phenyl benzoate, 4-((nitrooxy) me-
thyl) phenyl 2-methoxybenzoate, 4-((nitrooxy) methyl) phenyl 4-methoxybenzoate, 2-ethynyl-4-((nitrooxy) methyl) phenyl
benzoate, 2-(azidomethyl)-4-((nitrooxy) methyl) phenyl benzoate, 4-((nitrooxy) methyl) phenyl 2-oxo-2-phenylacetate,
and 4-((nitrooxy) methyl) phenyl 2-oxopropanoate or a pharmaceutically acceptable salt thereof.
[0031] The particularly preferred compounds according to the present invention are 4-((nitrooxy) methyl) phenyl-2-
acetoxy-5-methyl benzoate, 4-((nitrooxy) methyl) phenyl-2-acetoxy-4-methyl benzoate, 4-((nitrooxy) methyl) phenyl ben-
zoate, 4-((chloro) methyl) phenyl benzoate, 4-((nitrooxy) methyl) phenyl naphthoate wherein 4-((nitrooxy) methyl) phenyl
benzoate and 4-((chloro) methyl) phenyl benzoate are particularly preferred. In particular such compounds are preferred
having a high efficacy (low concentration is necessary for an effect, see table 1) and good chemical stability.
[0032] The term "alkyl" shall mean a straight, branched or cyclic alkyl group of the stated number of carbon atoms.
Examples include, but are not limited to methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl, and
straight and branched chain pentyl etc. or the according cyclic alkyls. In any case when a range between two limits is
described it is meant that any value or integer in this range is disclosed. For example "C1-C5" means C1, C2, C3, C4 or
C5, a range from "1 to 3" means 1, 2 or 3, and a range between "0.1 and 1" means 0. 1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8,
0.9, or 1.
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[0033] The therm "alkoxy" means the bonding of an alkyl group via an oxygen, like for example methoxy, ethoxy,
propoxy, iso-propoxy, butoxy (n-butoxy, iso-butoxy, sec-butoxy, t-butoxy), or pentoxy etc., the term "alkenyl" or "alkynyl"
means alkyl residues having a double or a triple bond within the carbon chain.
[0034] The term "halo" or "halogen" means chlorine, flourine, bromine and iodine.
[0035] The methods used to synthesise the compounds of the present invention include the formation of a carbonic
or sulphonic ester and the activated aliphatic or aromatic carbonic or suphonic acid is reacted with the compound
according to the formula [D]:

wherein R6 is methyl-X or formyl, X is as defined above.

[0036] 4-Hydroxybenzyl-tert-butyldimethylsilyl(TBS)ether was prepared by treatment of 4-hydroxybenzyl alcohol with
TBS-CI and imidazole. Bezoic acid derivatives, acetic acid or acid derivatives in general were esterified in a Steglich-
like reaction (with DCC/EDC and DMAP) to form OTBS-bezoic acid (OTBS-BA).
[0037] NO-Dansyl (B16, see table 1 below) can be synthesised starting from the sulphonic acid chloride (dansyl
chloride) to form the sulphonic acid ester. The following steps are as above (deprotetion and finally introducing the
nitrate. The synthesis of ethyne-labelled compounds can start with the iodine substituted acid- or linker-building block.
This substrate can be converted to the acetylene compound in a Sonogashira reaction to form with the corresponding
counterpart the ester afterwards. Then deprotection of both silyl ethers and nitration follows to give the target molecules.
All details of these procedures can be seen below in the Examples.
[0038] Abbrevations used in the schemes of the present application:

Abbreviation IUPAC name

TBS-Cl tert-butylchlorodimethylsilane

DMF N,N-dimethylformamide

r.t. room temperature
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(continued)

Abbreviation IUPAC name

DCC N,N’-dicyclohexylcarbodiimide

EDC 3-(ethyliminomethyleneamino)-N,N-dimethylpropan-1-amine

DMAP 4-dimethylaminopyridine

DMSO dimethyl sulfoxide

PPh3 triphenylphosphine

NBS 1-bromo-2,5-pyrrolidinedione (N-Bromosuccinimide)

AgNO3 nitric acid silver(1+) salt (silver nitrate)

DCM dichloromethane

MTBE methyl tert.-butyl ether

MeCN acetonitrile

Abbreviation IUPAC name

Ac2O acetic anhydride

cat. catalytic

SOCl2 sulfurous dichloride (thionyl chloride)

NaBH4 sodium tetrahydridoborate (sodium borohydride)

THF oxolane (tetrahydrofuran)

DABCO 1,4-diazabicyclo[2.2.2]octane

Ce(NH4)2(NO3)6 diammonium cerium(IV) nitrate (ceric ammonium nitrate)

DIBAL-H diisobutylaluminum hydride

TMS acetylene ethynyltrimethylsilane (trimethylsilylacetylene)

PdCl2(PPh3)2 bis(triphenylphosphine)palladium(II) dichloride

CuI copper(I) iodide

NEts triethylamine
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[0039] For the preferred embodiments of the present invention methods for synthesis are furthermore shown in the
examples.
[0040] Further, common methods for the preparation of compounds of the present type are also disclosed in WO
2002/30866 and WO 2001/04082.
[0041] The compounds of the present invention are effective in decreasing further development of neoplasm or dys-
proliferative cells by increasing apoptosis of such cells. Due to the selectivity of these compounds the side effects in a
living organism are decreased and therefore the compounds are suitable as pharmaceutical agents.
[0042] Accordingly, the compounds of this invention are useful for treating neoplastic diseases or (dys)proliferative
disorders. In particular, the compounds of the present invention are effective in the treatment of cancer. The cancer,
which can be effectively treated, is for example prostate, pancreatic, lung, skin, breast, bladder, colon, and blood cancer.
In one particularly preferred embodiment the cancer which is treated is ovarian cancer and in another particularly preferred
embodiment it is chronic lymphocytic leukemia (CLL).
[0043] Selectivity of the compounds for cells showing proliferative disfunction (like in neoplasm or in proliferative
disorders) can be shown by in vitro experiments, in which a compound’s ability to induce apoptosis and/or cell death or
to reduce proliferation in disfunctional cells is compared to its impact on healthy control cells.
[0044] A compound which is known to be effective in the treatment of neoplastic diseases, particularly in the treatment
of chronic lymphocytic leukemia (CLL) is 4-(nitrooxy)methyl phenyl-2-acetoxy benzoate, known as NO-ASA, see for
example Gehrke, I. et al. in "Therapeutic Advances in Hematology" (2011) 2(5), pages 279 to 289. Thus, this compound
is used as a reference in assays for the analysis of the compounds of the present invention concerning their effectivity,
efficacy and effects on the disfunctional cells.
[0045] Experimental evidence indicates that the compounds of the present invention are useful in the treatment of
neoplastic diseases or (dys)proliferative disorders due to the increased apoptosis of disfunctional cells after the addition
of said compounds in an in vitro assay described in Example 1. The results of such assays are shown in Figure 3 for
the compounds B1 (control reference NO-ASA), B9, B12 and B13 (see table 1).
[0046] Figure 3 shows a higher sensitivity of CLL cells towards the four drugs when compared to PBMCs. The drugs
B1, B9, B12 and B13 are therefore selective for CLL cells. Relevant for the assessment of the selectivity is the ratio of
the ED50 for PBMCs and CLL cells (see table 1).
[0047] In the assays carried out with compounds of the present invention it becomes clear that the compounds have
a clear effect on the disfunctional cells, wherein some of the compounds were particularly potent to increase cell apoptosis
and thus decrease the development of malignant tumor cells.
[0048] In Table 1 shown below the preferred compounds are listed, wherein the compounds showing the lowest EC50
(effective contration 50%) on CLL cells while remaining relatively untoxic for PBMCs in the AnnexinV/PI assay are the
most preferred compounds. As can be seen from the below table, the compound determined as "B9" shows a very high
effect in the AnnexinV assay and therefore is the most preferred compound of the present invention. Furthermore, the
compounds "B9", "B12" and "B13" as well are preferred due to their high effect in the AnnexinV/PI assay. However, it
should be particularly pointed out that not only the effect in the AnnexinV/PI assay is relevant for the preference of the
compound, but furthermore their stability, compatibility, the development of side effects and their selectivity, and therefore
as well compounds showing a higher value in the AnnexinV/PI assay compared to NO-ASA might be preferable com-
pounds due to other positive effects.
[0049] All the compounds described in the present application and claimed in the appending claims can be used as
medicament, in particular for the treatment of a neoplastic disease or a (dys)proliferative disorder. In particular, all these
compounds as well as NO-ASA are effective medicaments for the treatment of cancer, wherein the treatment of CLL is
particularly preferred.
[0050] In applying the compounds of this invention to the treatment of the above conditions, administration of the active
compound and salts described herein can be via any of the accepted modes of administration, including oral, parenteral
and otherwise systemic route of administration. Any pharmaceutically acceptable mode of administration can be used,
including solid, semi-solid or liquid dosage forms, such as, for example, tablets, suppositories, pills, capsules, powders,
liquids, suspensions, or the like, preferably in unit dosage forms suitable for single administration of precise dosages,
or in sustained or controlled release dosage forms for the prolonged administration of the compound at a predetermined
rate. The compositions will typically include a conventional pharmaceutical carrier or excipient and at least one of the
compounds of the present invention or the pharmaceutically acceptable salts thereof and, in addition, may include other
medicinal agents, pharmaceutical agents, carriers, adjuvants, etc.
[0051] The amount of one of the derivatives of the present invention administered will of course be dependent on the
subject being treated, the severity of the affliction, the manner of administration and the judgment of the prescribing
physician. However, an effective dose for oral, parenteral and otherwise systemic routes of administration is in the range
of 0.01-100 mg/kg/day, preferably 0.1-50 mg/kg/day. For an average 70 kg human, this would amount to 0.7-7000 mg
per day, or preferably 7-3500 mg/day.
[0052] One of ordinary skill in the art of treating such diseases will be able, without undue experimentation and in
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reliance upon personal knowledge and the disclosure of this application, to ascertain a therapeutically effective amount
of one of the inventive compounds for a given disease.
[0053] For solid compositions, conventional non-toxic solid carriers include, for example, pharmaceutical grades of
mannitol, lactose, cellulose, cellulose derivatives, sodium crosscarmellose, starch, magnesium stearate, sodium sac-
charin, talcum, glucose, sucrose, magnesium carbonate, and the like may be used. The active compound as defined
above may be formulated as suppositories using, for example, polyalkylene glycols, e.g PEG (polyethyleneglycol) or
PEG derivatives, acetylated triglycerides and the like, as the carrier. Liquid pharmaceutically administrable compositions
can, for example, be prepared by dissolving, dispersing, etc. an active compound as defined above and optional phar-
maceutical adjuvants in a carrier, such as, for example, water, saline, aqueous dextrose, glycerol, ethanol, and the like,
to thereby form a solution or suspension. If desired, the pharmaceutical composition to be administered may also contain
minor amounts of nontoxic auxiliary substances such as wetting or emulsifying agents, pH buffering agents and the like,
for example, sodium acetate, sorbitan monolaurate, triethanolamine sodium acetate, triethanolamine oleate, etc. The
composition or formulation to be administered will, in any event, contain a quantity of the active compound(s) in an
amount effective to alleviate the symptoms of the subject being treated.
[0054] Dosage forms or compositions containing one of the present compounds in the range of 0.25 to 95% by weight
with the balance made up from non-toxic carrier may be prepared.
[0055] For oral administration, a pharmaceutically acceptable non-toxic composition is formed by the incorporation of
any of the normally employed excipients, such as, for example pharmaceutical grades of mannitol, lactose, cellulose,
cellulose derivatives, sodium crosscarmellose, starch, magnesium stearate, sodium saccharin, talcum, glucose, sucrose,
magnesium, carbonate, and the like. Such compositions take the form of solutions, suspensions, tablets, pills, capsules,
powders, sustained release formulations and the like. Such compositions may contain 1 to 95 % by weight of one of the
compounds of the present invention, more preferably 2 to 50 % by weight, most preferably 5 to 8 % by weight.
[0056] Parenteral administration is generally characterized by injection, either subcutaneously, intramuscularly or
intravenously. Injectables can be prepared in conventional forms, either as liquid solutions or suspensions, solid forms
suitable for solution or suspension in liquid prior to injection, or as emulsions. Suitable excipients are, for example, water,
saline, dextrose, glycerol, ethanol or the like. In addition, if desired, the pharmaceutical compositions to be administered
may also contain minor amounts of non-toxic auxiliary substances such as wetting or emulsifying agents, pH buffering
agents and the like, such as for example, sodium acetate, sorbitan monolaurate, triethanolamine oleate, triethanolamine
sodium acetate, etc.
[0057] Transdermal or "pulsed" transdermal administration may be supported by cremes, gels, dispersions and the like.
[0058] A more recently devised approach for parenteral administration employs the implantation of a slow-release or
sustained-release system, such that a constant level of dosage is maintained (see, e.g., US A 3,710,795).
[0059] The percentage of active compounds contained in such parental compositions is highly dependent on the
specific nature thereof, as well as the activity of the compound and the needs of the subject. However, percentages of
one of the inventive compounds of 0.1 to 10 % by weight in solution are employable, and will be higher if the composition
is a solid which will be subsequently diluted to the above percentages. Preferably the composition will comprise 0.2 to
2 % by weight of one of the compounds in solution.
[0060] Preferably the pharmaceutical composition is administered in a single unit dosage form for continuous treatment
or in a single unit dosage form ad libitum when relief of symptoms is specifically required.

Figures

[0061]

Figure 1 is a very general scheme of the assumed mechanisms a pharmaceutically active agent effects in a prolif-
erative cell.

Figure 2 shows the assumed mechanism as described in the literature of the provision of the pharmaceutically active
agent, in particular quinone methide (upper part), or in particular NOx (lower part), effecting apoptosis in the cell.

Figure 3 shows the impact of compounds B1(control agent NO-ASA), B9, B12 and B13 (see table 1) on survival of
primary PBMCs from healthy donors or CLL cells. PBMCs or CLL cells (5*106 cells/ml) were incubated for 24 h with
different compounds at concentrations from 0.01 to 100 mM. Cell survival was normalized to DMSO control [vehicle].
See Example 1.

Figure 4 shows the Inhibition of tumor growth by compound B9 in CLL xenografts (see Example 2). Treatment with
B9 leads to significant tumor inhibition compared to vehicle control (p=0.015) after nine days with increasing signif-
icance up to day 19 of treatment (p=0.0003). IRmaxvalue of 65 % for B9 over vehicle control was determined. * =
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p≤0.05, ** = p≤0.01, *** = p≤0.001 calculated by unpaired two-tailed students test, †= death, IR = Inhibition ratio.

Figure 5 shows that compounds B9 and B12 have superior cytotoxic effects on cell lines harboring bad prognosis
(see Example 3). Several cell lines (n = 5) were treated with different concentrations of p-NO-ASA, B9, B12 and
B13 ranging between 0.01 mM and 1000 mM for 24 hours followed by addition of luminogenic CellTiter-Glo®-reagent.
Para-NO-ASA, B9, B12 and B13 reduced ATP content in JVM-3, U2932 and EHEB cell lines likewise significantly,
whereas para-NO-ASA is significantly less effective in MEC-1 and GRANTA-519 cell lines. For each cell line the
order of used compound in the bar chart is from left to right as following: p-NO-ASA, B9, B12, B13.

Figure 6 shows the growth inhibition of CLL cells with and without a TP53 mutation by p-NO-ASA and the derivatives
B9, B12, B13 (see Example 4). Isolated, primary CLL cells were treated for 24 h with the EC50 of the different
compounds and the ATP-content was measured by flow cytometry. For each used compound the order of mean
EC50 concentrations in the bar chart is from left to right as following: EC50 CLL cells TP53 unmut (unmutated =
without mutation), EC50 CLL cells TP53 mut (mutated = with mutation).

Figure 7 depicts that compounds B9, B12 and B13 show superior cytotoxic effects on the colon cancer cell line
SW480 compared to p-NO-ASA. The cell lines (n=5) were treated with different concentrations of p-NO-ASA, B9,
B12 and B13 ranging between 0.01 mM and 100 mM for 24 hours followed by addition of luminogenic CellTiter-
Glo®-reagent (see Example 5).

Figure 8 depicts the involvement of caspase-mediated apoptosis in CLL cells upon treatment with p-NO-ASA, B9,
B12 and B13. Representative blots of 3 independent experiments are shown. Untreated and DMSO (1%) treated
cells served as control. beta-actin = loading control (Figure 8A). para-NO-ASA and B9 induced a concentration-
dependent increase in caspase-3/7-activation (Figure 8B).

Figure 9 depicts the concentration dependent reduction of the NFkappaB activity by B1 (p-NO-ASA), B9, B12 and
B13 in western blot analyses (see Example 7). CLL cells were treated with B1, B9, B12 and B13 (0.1 mM, 1 mM, 10
mM) for 3 h. Untreated and DMSO (1%) treated cells served as control. GAPDH = loading control.

Examples

Example 1: effective concentrations of compounds according to the invention:

[0062] Primary CLL or peripheral blood mononuclear cells of healthy donors (5*106/ml) were incubated for 24h with
different compounds according to the invention and NO-ASA as a control. The compounds were added in different
concentrations, in particular in concentrations from 0.01 - 100 mM. Cell survival was assessed by AnnexinV/PI assay
(Kit commercially available, e.g. by Biotium Inc, USA; or Phoenix Flow Systems, US), the results were normalized to
DMSO control [vehicle] and dose response curves were calculated using a non-linear regression model.
[0063] Table 1. Effective concentration 50% (EC50) of different NO-ASA derivatives. * = extrapolated, / = not calculable,
nt = not tested
The derivative B1 pNO-ASA is not according to the invention.

Table 1
AnnexinV/PI assay EC50 [mM]

Designation chemical formula Primary CLL PBMCs
B1 pNO-ASA

 

6.7 n 47.25 n
17 9

B2 5Me-NO-ASA

 

4.75 10 48.5 5
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(continued)

AnnexinV/PI assay EC50 [mM]
Designation chemical formula Primary CLL PBMCs
B3 4Me-NO-ASA

 

4.0 10 55.09 5

B4 2CI-5CF3-OTBS-BA

 

101.4 10 1771* 3

B5 2CI-5CF3-OH-BA

 

37.2 10 107.6* 4

B6 2CI-5CF3-NO-BA

 

4.42 10 73.91 4

B7 OTBS-BA

 

52.76 10 203.3* 4

B7a 5F-NO-ASA

 

nt nt

B8 OH-BA

 

57.31 10 / 4

B9 NO-BA

 

1.85 10 79.54 7

B10 Form-BA

 

79.42 10 858.9* 3

B11 NO-OMe-BA

 

14.65 10 24.4 3
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(continued)

AnnexinV/PI assay EC50 [mM]
Designation chemical formula Primary CLL PBMCs
B12 CI-BA

 

1.33 10 35.02 4

B13 NO-Naphthyl

 

1.04 10 52.7 4

B14 NO-cHex

 

3.31 8 20.19 4

B15 NO-AA

 

/ 8 / 4

B16 NO-Dansyl

 

82.37 8 369.8* 4

B17 NO-Homo-BA

 

nt nt

B18 NO-2OMeBA

 

25.97 6 / 4

B19 NO-4OMeBA

 

nt nt

B20 NO-2Ethin-BA

 

21.84 9 308* 2

B21 NO-2N3-BA

 

nt nt
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Example 2

[0064] Due to its favorable characteristics B9 was chosen for in vivo testing in a CLL xenograft mouse model. JVM3
cells (human chronic B cell leukemia cell line) were injected subcuntaneously into the flank of immunincompetent mice.
The developing solid tumor was treated with intraperitoneal injections of 8 mg/kg of compound B9 or sesame oil (vehicle)
every other day (see Figure 4).
[0065] 1*107 JVM3 cells were injected subcutaneously in SCID beige mice (CB17.Cg-PrkdcscidLystbg-J/Crl). Tumors
were measured every other day by caliper and the tumor volume was calculated V=(Length*(0.5*Width2)). Mice carrying
a tumor of more than 50 mm3 were treated every other day with either sesame oil (vehicle control) or with 8mg/kg B9
solved in sesame oil via intraperitoneal injections. The abortion criteria given by the GV-SOLAS for tumor bearing mice
were applied. p-values were calculated using unpaired two-tailed Students test.
[0066] Figure 4 shows a significant reduction in tumor growth by B9 treatment.The inhibition of the tumor growth is
highly significant after day 11. The Inhibition of the growth rate (IR) was highest at day 17 with 65.33%. Two animals of
the control group had to be sacrificed as their tumor exceeded 15 mm in diameter (abortion criteria). Severe side effects
were not observed during vehicle or B9 treatment. Mice reacted to the treatment with slightly reduced mobility for 15 to
30 min, while drinking and feeding normally. A reduction of bodyweight was not observed. B9 significantly reduced the
tumor growth in a xenograft mouse model (Day 9: B9 treatment = 82.97 mm3).

Example 3: The in vitro efficacy of the NO-ASA derivatives in subgroups of CLL

[0067] Treatment success in CLL may depend on cytogenetic and molecular parameters as for instance del13q or
TP53 gene disruption. Therefore, the NO-ASA derivatives were examined on (chronic) B cell lymphoma cell lines with
different geno- and phenotypes (JVM3, EHEB, U2932, MEC-1, GRANTA-519). The cells were treated with concentrations
between 0.01 and 1000 mM for 24h followed by the addition of luminogenic CellTiter-Glo ® reagent.
[0068] p-NO-ASA was significantly less effective against MEC-1 (EC50 = 53.44mM, p< 0,001) and GRANTA-519
(EC50= 22.21mM, p < 0,001) compared to B9 (MEC-1: EC50= 6.62mM; GRANTA-519: EC50= 2.28mM), B12 (MEC-1:
EC50= 3.24mM; GRANTA-519: EC50= 0.68mM) and B13 (MEC-1: EC50= 24.13mM; GRANTA-519: EC50= 19.72mM).
See Figure 5.

Example 4:

[0069] Further, the derivatives B9, B12 and B13 were tested in comparison to para-NO-ASA on CLL cells which
harbour a TP53 mutation. The patient subgroup with a TP53 disruption is characterized by a considerable dismal prog-
nosis. CLL cells of patients with and without the TP53 mutation were treated with five different concentrations (0.01, 0.1,
1, 10, 100 mM) of para-NO-ASA, B9, B12 and B13 for 24 h.
[0070] Figure 6 demonstrates the results of FACS analyses of said treated cells, showing that all the compounds
especially B9 and B12 have a great effect on CLL cells without a TP53 mutation. Additionally, the three compounds B9,
B12 and B13 were more effective on TP53-mutated CLL cells in comparison to para-NO-ASA (B1). B9 was the compound
of said group, showing the most remarkable effect on CLL cells with and without TP53 mutation.

(continued)

AnnexinV/PI assay EC50 [mM]
Designation chemical formula Primary CLL PBMCs
B22 CO-NO-BA

 

nt nt

B23 CO-NO-AA

 

nt nt
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Example 5:

[0071] In the following experiment the possible therapeutic window for NO-ASA derivatives was investigated. Therefore,
the influence of the most effective derivatives on cell viability and induction of apoptosis on several cancer cell lines was
analyzed by Annexin staining. The melanoma cell line MelJuso, the colon carcinoma cell line SW480, the small cell lung
cancer cell line HCC44, the ovarian adenocarcinoma cell line COLO704 and the acute myeloid leukemia cell line SH2
were treated with concentrations of p-NO-ASA and B9, B12 and B13 in a range between 0.01mM and 100 mM for 24 h,
followed by addition of luminogenic CellTiter-Glo ® reagent. The three derivatives (B9, B12 and B13) showed a clear
cytotoxic effect on all cancer cell lines. Figure 7 shows the results on said cell lines. p-NO-ASA, B9, B12 and B13 reduced
ATP content in SW480, MelJuso, HCC44, SH2 and COLO704 cell lines likewise significantly, whereas p-NO-ASA is
significantly less effective in SW480.
[0072] The results of the survival measured by ATP-Assay further underline that the three derivatives B9, B12 and
B13 exhibit therapeutic capacity for different neoplasias and solid tumors. Especially B12 shows toxic effects on cancer
cells (SH2 EC50: 0.005 mM, SW480 EC50: 129.5 mM, MelJuso EC50: 0.54 mM, HCC44 EC50: 1.05 mM, COLO704 EC50:
2.77). Also the results of the apoptosis array show induction of apoptosis in different diseases by concentrations between
B9 1- 9 mM, B12 1-5 mM and B13 7-57 mM (see Table below).

Example 6: Involvement of caspase-mediated apoptosis in CLL cells upon treatment with p-NO-ASA, B9, B12 and B13.

[0073] To determine whether the toxicity on CLL cells is due to caspase-mediated apoptosis, the cleavage of PARP
(Poly(ADP-ribose)-Polymerase 1)and XIAP (X-linked inhibitor of apoptosis) was analyzed by immunoblot. CLL cells
were cultured alone, with 1% DMSO or with EC50 of p-NO-ASA, meta-NO-ASA, B9, B12 and B13 for 24 h followed by
protein lysation and western blot analysis using antibodies to detect prognostic apoptotic proteins (XIAP, PARP). Agents-
treatment at EC50 concentration affected PARP cleavage and clearly reduced levels of anti-apoptotic proteins XIAP. All
compounds tested induced PARP and XIAP cleavage (Figure 8A). Further a caspase-3/7 assay was carried out. CLL
cells were incubated with para-NO-ASA and B9 in different concentrations ranging from 0.01 mM to 20 mM for 6 h followed
by addition of luminogenic caspase-3/7-substrate. This indicates the reduction of the survival of CLL cells upon treatment
with p-NO-ASA and B9 due to the induction of caspase-mediated apoptosis. Para-NO-ASA and B9 also showed a
concentration dependent activation of caspases 3 and 7 (EC50 B9 = 0.23 mM, 95% Cl = 0.11 to 0.49 mM: EC50 p-NO-
ASA = 1.84 mM, 95% Cl = 0.81 to 4.21 mM) in a specific caspase-3/7 assay (Figure 8B).

Example 7: The influence of NO-ASA derivatives on major CLL intracellular signalling pathways (NFkappaB, WNT)

[0074] The BCR signalling pathway plays an important pathogenic role in CLL and lymphomas leading often to a
constitutive active NFkappaB (in this state NFkappaB is phosphorylated). Therefore the influence of the derivatives on
the phosphorylation status of NFkappaB was analyzed by Western Blot. CLL cells were treated with 0.1 mM, 1mM or 10
mM of each derivate, respectively, for 3 h. CLL cells were treated with B1, B9, B12 and B13 (0.1 mM, 1 mM, 10 mM) for
3 h. Untreated and DMSO (1%) treated cells served as control. GAPDH = loading control.
[0075] The NO-ASA derivatives induced a concentration dependent reduction of phosphorylated NFkappaBp65 protein
and therefore a repression of the signalling NFkappaB pathway. B9, B12 and B13 induced the reduction by a concentration

Table accompanying Example 5. Overview of the EC50 values of cell survival analyzed by ATP content and Annexin 
V/PI assay. n.t.; not tested

Cell line Viability 
assay of 
CLL cells

Annexin V/ PI 
assay of CLL 
cells

Viability 
assay of 
CLL cells

Annexin V/ PI 
assay of CLL 
cells

Viability 
assay of 
CLL cells

Annexin V/ PI 
assay of CLL 
cells

EC50 [mM] 
(n)

EC50 [mM] (n) EC50 [mM] 
(n)

EC50 [mM] (n) EC50 [mM] 
(n)

EC50 [mM] (n)

B9 B9 B12 B12 B13 B13

SW480 31.81 n.t. 129.50 n.t. 189.50 n.t.

SH2 0.16 1.93 0.01 1.68 0.64 6.95

MelJuso 0.89 8.76 0.54 4.79 4.79 57.45

HCC44 2.48 6.76 1.03 7.35 1.68 37.86

COLO704 4.33 7.25 2.77 1.80 7.86 53.70
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of just 10 mM while of p-NO-ASA the twofold concentration was needed for the induction of the reduction of NFkappaB
p65 protein (see Figure 9).

Example 8: Synthesis procedures

B1: pNO-ASA (comparative example)

[0076]

[0077] In an inert 100 mL three-necked flask 6.02 g (88.6 mmol, 2.19 eq) imidazole and 6.76 g (44.8 mmol, 1.11 eq)
tert-butyl(chloro)dimethylsilane were placed. After evacuating and flooding with argon twice, 40.0 mL dry DMF were
added and stirred for 10 minutes at room temperature. Afterwards 5.00 g (40.3 mmol, 1.00 eq) 4-(hydroxymethyl)phenol
were added. The stirring was continued for 2.5 hours. The suspension was mixed with 150 mL brine and extracted twice
with 100 mL ethyl acetate. The solvent was removed under reduced pressure and the crude product was purified by
flash chromatography on silica gel (cyclohexane/ethyl acetate = 5:1) to obtain the title compound as a colourless oil in
6.78 g (28.5 mmol, 71 %).

[0078] In an inert 100 mL Schlenk flask 2.25 g (12.5 mmol, 1.00 eq) acetyl salicylic acid were dissolved in 45.0 mL
acetonitrile. 2.98 g (12.5 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenol, 153 mg (1.25 mmol, 0.10 eq)
4-(dimethylamino)-pyridine and 2.84 g (13.8 mmol, 1.10 eq) dicyclohexylcarbodiimide were added. After 2 hours the
solvent was removed under reduced pressure and the crude product was purified by flash chromatography on silica gel
(cyclohexane/ethyl acetate = 10:1) to obtain the title compound as a colourless solid in 3.14 g (7.85 mmol, 63 %).

[0079] In an inert 250 mL three-necked flask 2.90 g (7.24 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenyl
2-acetoxybenzoate were dissolved in 7.00 mL water and 35.0 mL dimethylsulfoxide. After stirring for 15 h at 80°C and
cooling to room temperature 60.0 mL water were added. The mixture was extracted twice with 60.0 mL diethyl ether.
The solvent was removed under reduced pressure and the crude product was purified by flash chromatography on silica
gel (cyclohexane/ethyl acetate = 1:1) to obtain the title compound as a colourless solid in 1.78 g (6.23 mmol, 86 %).
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[0080] In an inert 25.0 mL Schlenk flask 1.80 g (7.89 mmol, 1.00 eq) 4-(hydroxymethyl)phenyl 2-acetoxybenzoate and
2.07 g (7.89 mmol, 1.00 eq) triphenylphosphine were dissolved in 8.00 mL acetonitrile und 3.20 mL dichloromethane.
It was cooled to - 45 °C and 1.40 g (7.89 mmol, 1.00 eq) N-bromosuccinimide were added. The cooling was removed,
while NBS got dissolved slowly. 5 min later 2.01 g (11.84 mmol, 1.50 eq) silver nitrate were added. After 14 h stirring at
room temperature the precipitate was filtered off. The filtrate was removed from the solvent under reduced pressure and
the crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate = 10:1) to obtain the
title compound as a colourless solid in 984 mg (2.97 mmol, 57 %).

B2: 5Me-NO-ASA

[0081]

[0082] In an inert 100 mL three-necked round bottom flask 5.00 g (32.9 mmol, 1.00 eq) 2-hydroxy-5-methylbenzoic
acid and 16.3 g (159 mmol, 16.1 mL, 4.86 eq) acetic acid anhydride were mixed. To this suspension a catalytic amount
(6.44 mg (657 mmol, 3.50 mL, 0.02 eq)) of concentrated sulphuric acid was added. After 1 hour 70.0 mL water were
added and stirring was continued for additional 17 h. The precipitate was filtered off, washed with 100 mL water. The
title compound was obtained as a colourless solid in 6.22 g (32.0 mmol, 98 %).

[0083] In an inert 250 mL three-necked round bottom flask 5.00 g (25.8 mmol, 1.00 eq) 2-acetoxy-5-methylbenzoic
acid were dissolved in 65.0 mL dry DCM. After adding 2.04 g (25.8 mmol, 2.08 mL, 1.00 eq) pyridine the solution was
cooled to 0 °C. Over a period of 10 minutes 4.60 g (38.7 mmol, 2.81 mL, 1.50 eq) thionylchloride were added. Stirring
was continued for additional 16.5 h at 0 °C and the solvent was removed afterwards. The oil was taken up by 50.0 mL
dry DCM and 3.14 g (31.0 mmol, 4.29 mL, 1.20 eq) triethylamine were added. At 0 °C 3.78 g (31.0 mmol, 1.20 eq) 4-
hydroxybenzaldehyde were added. The solution was stirred for additional 3 h at 0 °C. The mixture was washed twice
with each 50.0 mL water and 30.0 mL saturated sodium hydrogen carbonate solution. After drying over magnesium
sulfate the solvent was removed under reduced pressure. The crude product was purified by flash chromatography on
silica gel (cyclohexane/ethyl acetate = 2:1) to obtain the intermediate as a colourless solid in 4.16 g (14.0 mmol, 54 %).
This intermediate was taken up in 45.0 mL dry THF, cooled to 0 °C and 491 mg (12.9 mmol, 0.50 eq) sodium borohydride
were added. After stirring for 16 h the solution was washed with 45.0 mL saturated ammonium chloride solution, dried
over magnesium sulfate and the solvent was removed under reduced pressure. The crude product was purified by flash
chromatography on silica gel (cyclohexane/ethyl acetate = 1:1) to obtain the title compound as a colourless solid in 1.91
g (6.37 mmol, 25 %).
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[0084] In an inert 100 mL three-necked round bottom flask 800 mg (2.66 mmol, 1.00 eq) 4-(hydroxymethyl)phenyl 2-
acetoxy-5-methylbenzoate were dissolved in 25.0 mL DCM, cooled to -30 °C and over a period of 1 minute 252 mg (3.19
mmol, 283 mL, 1.20 eq) pyridine and 475 mg (3.99 mmol, 283 mL, 1.50 eq) thionylchloride were added. Stirring at -30
°C was continued for additional 45 minutes and then at room temperature for 18 h. The solution was washed with 50.0
mL brine and 25.0 mL water. The organic layer was dried over magnesium sulfate and the solvent was removed under
reduced pressure. The crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate =
4:1) to obtain the title compound as a colourless solid in 543 mg (1.70 mmol, 64 %).

[0085] In an inert 50.0 mL three necked round bottom flask 450 mg (1.41 mmol, 1.00 eq) 4-(chloromethyl)phenyl 2-
acetoxy-5-methylbenzoate were dissolved in 15.0 mL dry acetonitrile. After the addition of 479 mg (2.82 mmol, 2.00 eq)
silver nitrate the solution was heated in the dark to reflux for 14 h. The precipitate was filtered off and the filtrate was
dried over magnesium sulfate and the solvent was removed under reduced pressure. The crude product was purified
by flash chromatography on silica gel (cyclohexane/ethyl acetate = 4:1) to obtain the title compound as a bright yellow
solid in 437 mg (1.27 mmol, 90 %).

B3: 4Me-NO-ASA

[0086]

[0087] In an inert 250 mL three-necked round bottom flask 6.00 g (39.4 mmol, 1.00 eq) 2-hydroxy-4-methylbenzoic
acid and 13.1 g (159 mmol, 12.1 mL, 3.26 eq) acetic acid anhydride were mixed. To this suspension a catalytic amount
(69.5 mg (990 mmol, 52.5 mL, 0.03 eq)) of concentrated sulphuric acid was added. After 1 hour 83.7 mL water were
added and stirring was continued for additional 13 h. The precipitate was filtered off, washed with 200 mL water. The
title compound was obtained as a colourless solid in 6.79 g (34.9 mmol, 89 %).
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[0088] In an inert 250 mL three-necked round bottom flask 5.00 g (25.8 mmol, 1.00 eq) 2-acetoxy-4-methylbenzoic
acid were dissolved in 100.0 mL dry DCM. After adding 2.04 g (25.8 mmol, 2.08 mL, 1.00 eq) pyridine the solution was
cooled to 0 °C. Over a period of 10 minutes 4.60 g (38.7 mmol, 2.81 mL, 1.50 eq) thionylchloride were added. Stirring
was continued for additional 3.5 h at 0 °C and the solvent was removed afterwards. The oil was taken up by 75.0 mL
dry DCM and 3.14 g (31.0 mmol, 4.29 mL, 1.20 eq) triethylamine were added. At 0 °C 3.78 g (31.0 mmol, 1.20 eq) 4-
hydroxybenzaldehyde were added. The solution was stirred for additional 14 h at 0 °C. The mixture was washed with 2
x 75.0 mL water and 2 x 75.0 mL saturated sodium hydrogen carbonate solution. Afterwards drying over magnesium
sulfate and the solvent was removed under reduced pressure. The crude product was purified by flash chromatography
on silica gel (cyclohexane/ethyl acetate = 2:1) to obtain the intermediate as a colourless solid in 5.18 g (17.4 mmol, 67
%). This intermediate was taken up in 50.0 mL dry THF, cooled to 0 °C and 701 mg (18.4 mmol, 0.72 eq) sodium
borohydride were added.
[0089] After stirring for 16 h the solution was washed with 45.0 mL saturated ammonium chloride solution, dried over
magnesium sulfate and the solvent was removed under reduced pressure. The crude product was purified by flash
chromatography on silica gel (cyclohexane/ethyl acetate = 2:1) to obtain the title compound as a colourless solid in 856
mg (2.85 mmol, 11 %).

[0090] In an inert 50.0 mL three-necked round bottom flask 500 mg (1.67 mmol, 1.00 eq) 4-(hydroxymethyl)phenyl 2-
acetoxy-4-methylbenzoate were dissolved in 25.0 mL DCM, cooled to -30 °C and over a period of 2 minutes 158 mg
(2.80 mmol, 161 mL, 1.20 eq) pyridine and 297 mg (2.50 mmol, 177 mL, 1.50 eq) thionylchloride were added. Stirring at
-30 °C was continued for additional 45 minutes and then at room temperature for 15 h. The solution was washed with
50.0 mL brine and 25.0 mL water. The organic layer was dried over magnesium sulfate and the solvent was removed
under reduced pressure. The crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate
= 10:1) to obtain the title compound as a colourless solid in 315 mg (988 mmol, 59 %).

[0091] In an inert 25.0 mL three-necked round bottom flask 200 mg (627 mmol, 1.00 eq) 4-(chloromethyl)phenyl 2-
acetoxy-4-methylbenzoate were dissolved in 7.00 mL dry acetonitrile. After the addition of 213 mg (1.25 mmol, 2.00 eq)
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silver nitrate the solution was heated in the dark to reflux for 14 h. The precipitate was filtered off and the filtrate was
dried over magnesium sulfate and the solvent was removed under reduced pressure. The crude product was purified
by flash chromatography on silica gel (cyclohexane/ethyl acetate = 10:1) to obtain the title compound as a solid in 188
mg (544 mmol, 87 %).

B4: 2CI-5CF3-OTBS-BA

[0092]

[0093] In an inert 25.0 mL Schlenk flask 561 mg (2.50 mmol, 1.00 eq) 2-chloro-5-trifluoromethylbenzoic acid were
dissolved in 10.0 mL acetonitrile. 596 mg (2.50 mmol, 1.00 eq) 4-(((tert-Butyldimethylsilyl)oxy)methyl)phenol, 30.5 mg
(250 mmol, 0.10 eq) 4-(dimethylamino)-pyridine and 567 mg (2.75 mmol, 1.10 eq) dicyclohexylcarbodiimide were added.
After 17 hours the solvent was removed under reduced pressure and the crude product was purified by flash chroma-
tography on silica gel (cyclohexane/ethyl acetate = 20:1) to obtain the title compound as a colourless solid in 1.05 g
(2.36 mmol, 94 %).

B5: 2CI-5CF3-OH-BA

[0094]

[0095] In an inert 50 mL three-necked flask 850 mg (1.91 mmol, 1.00 eq) 4-(((tert-Butyldimethylsilyl)oxy)methyl)phenyl
2-chloro-5-(trifluoromethyl)benzoate were dissolved in 2.00 mL water and 10.0 mL dimethylsulfoxide. After stirring for
19 h at 80°C and cooling to room temperature 20.0 mL water were added. The mixture was extracted twice with 20.0
mL diethyl ether. The solvent was removed under reduced pressure and the crude product was purified by flash chro-
matography on silica gel (cyclohexane/ethyl acetate = 1:1) to obtain the title compound as a colourless solid in 619 mg
(1.87 mmol, 98 %).

B6: 2CI-5CF3-NO-BA

[0096]
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[0097] In an inert 10.0 mL Schlenk flask 300 mg (910 mmol, 1.00 eq) 4-(hydroxymethyl)phenyl 2-chloro-5-(trifluorome-
thyl)benzoate and 238 mg (910 mmol, 1.00 eq) triphenylphosphine were dissolved in 1.00 mL acetonitrile und 400 mL
dichloromethane. It was cooled to -45 °C and 162 mg (910 mmol, 1.00 eq) N-bromosuccinimide were added. The cooling
was removed, while NBS got dissolved slowly. 5 min later 155 mg (1.37 mmol, 1.50 eq) silver nitrate were added. After
19 h stirring at room temperature the precipitate was filtered off. The solvent was removed from the filtrate under reduced
pressure and the crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate = 2:1) to
obtain the title compound as a colourless solid in 267 mg (711 mmol, 78 %).

B7: OTBS-BA

[0098]

[0099] In an inert 15.0 mL Schlenk flask 500 mg (4.09 mmol, 1.00 eq) benzoic acid were dissolved in 10.0 mL acetonitrile.
975 mg (4.09 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenol, 49.9 mg (409 mmol, 0.10 eq) 4-(dimethyl-
amino)-pyridine and 862 mg (4.50 mmol, 1.10 eq) EDC were added. After 2 hours the solvent was removed under
reduced pressure and the crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate
= 10:1) to obtain the title compound as a colourless solid in 1.37 g (3.90 mmol, 95 %).

B7a: 5F-NO-ASA

[0100]

[0101] In a 250 mL round bottom flask 5.00 g (32.0 mmol, 1.00 eq) 5-fluoro-2-hydroxybenzoic acid and 6.55 g (64.0
mmol, 6.05 mL, 2.00 eq) acetic acid anhydride were mixed. To this suspension a catalytic amount (6 drops) of concentrated
sulphuric acid was added at 35°C whereupon the temperature of the mixture rose to 45 °C. After 14 hours, 67.0 mL
water were added. The precipitate was filtered off, washed with 250 mL water. The title compound was obtained as a
colourless solid in 5.49 g (27.7 mmol, 86 %).
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[0102] In an inert 25.0 mL three-necked round bottom flask 872 mg (4.40 mmol, 1.00 eq) 2-acetoxy-5-fluorobenzoic
acid were dissolved in 11.2 mL dry DCM. After adding 872 mg (4.40 mmol, 1.00 eq) pyridine the solution was cooled to
0 °C. Over a period of 15 minutes 872 mg (4.40 mmol, 1.00 eq) thionylchloride were added. Stirring was continued for
additional 5 h at 0 °C and the solvent was removed afterwards. The oil was taken up with 8.44 mL dry DCM and 534
mg (5.28 mmol, 732 mL, 1.20 eq) triethylamine were added. At 0 °C 537 mg (4.40 mmol, 1.00 eq) 4-hydroxybenzaldehyde
were added. The solution was stirred for additional 8 h at 0 °C. The mixture was washed twice with 2 x 57.00 mL water
and 2 x 7.00 mL saturated sodium hydrogen carbonate solution. After drying over magnesium sulfate, the solvent was
removed under reduced pressure. The crude product was purified by flash chromatography on silica gel (cyclohex-
ane/ethyl acetate = 2:1) to obtain the intermediate as a colourless solid 700 mg (2.32 mmol, 53 %). This intermediate
was taken up in 8.00 mL dry THF, cooled to 0 °C and 88.6 mg (2.33 mmol, 0.53 eq) sodium borohydride were added.
[0103] After stirring for 4.5 h the solution was washed with 8.00 mL saturated solution of ammonium chloride, dried
over magnesium sulfate and the solvent was removed under reduced pressure. The crude product was purified by flash
chromatography on silica gel (cyclohexane/ethyl acetate = 1:1) to obtain the title compound as a colourless solid in 273
mg (897 mmol, 21 %).

[0104] In an inert 25.0 mL three-necked round bottom flask 350 mg (1.15 mmol, 1.00 eq) 4-(hydroxymethyl)phenyl 2-
acetoxy-5-fluorobenzoate were dissolved in 11.0 mL DCM, cooled to -30 °C over a period of 5 minutes, then 108 mg
(1.37 mmol, 111 mL, 1.19 eq) pyridine and 203 mg (1.68 mmol, 121 mL, 1.49 eq) thionylchloride were added. Stirring at
-30 °C was continued for additional 45 minutes and then at room temperature for 4.5 h. The solution was washed with
23.0 mL brine and 11.0 mL water. The organic layer was dried over magnesium sulfate and the solvent was removed
under reduced pressure. The crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate
= 1:1) to obtain the title compound as a colourless solid in 156 mg (480 mmol, 42 %).

[0105] In an inert 10.0 mL three necked round bottom flask 85.0 mg (263 mmol, 1.00 eq) 4-(chloromethyl)phenyl 2-
acetoxy-5-fluorobenzoate were dissolved in 3.00 mL dry acetonitrile. After the addition of 88.3 mg (526 mmol, 2.00 eq)
silver nitrate, the solution was heated in the dark to reflux for 14 h. The precipitate was filtered off, the filtrate was dried
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over magnesium sulfate, and the solvent was removed under reduced pressure. The crude product was purified by flash
chromatography on silica gel (cyclohexane/ethyl acetate = 4:1) to obtain the title compound as a bright yellow solid in
81.0 mg (232 mmol, 89 %).

B8: OH-BA

[0106]

[0107] In an inert 50 mL three-necked flask 1.03 g (3.00 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenyl
benzoate were dissolved in 3.00 mL water and 15.0 mL dimethylsulfoxide. After stirring for 16 h at 80°C and cooling to
room temperature 20.0 mL water were added. The mixture was extracted twice with 40.0 mL diethyl ether. The solvent
was removed under reduced pressure and the crude product was purified by flash chromatography on silica gel (cy-
clohexane/ethyl acetate = 1:1) to obtain the title compound as a colourless solid in 682 mg (2.99 mmol, 100 %).

B9: NO-BA

[0108]

[0109] In an inert 10.0 mL Schlenk flask 342 mg (1.50 mmol, 1.00 eq) 4-(hydroxymethyl)phenyl benzoate and 393 mg
(1.50 mmol, 1.00 eq) triphenylphosphine were dissolved in 1.50 mL acetonitrile and 600 mL dichloromethane. The
solution was cooled to -45 °C and 267 mg (1.50 mmol, 1.00 eq) N-bromosuccinimide were added. The cooling was
removed, while NBS got dissolved slowly. 5 min later 382 mg (2.25 mmol, 1.50 eq) silver nitrate were added. After 15
h stirring at room temperature the precipitate was filtered off. The filtrate was removed from the solvent under reduced
pressure and the crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate = 10:1)
to obtain the title compound as a colourless solid in 355 mg (1.30 mmol, 87 %).

B10: Form-BA

[0110]

[0111] In a 10.0 mL round bottom flask 114 mg (500 mmol, 1.00 eq) 4-(hydroxymethyl)phenyl benzoate, 22.9 mg (500
mmol, 18.8 mL, 1.00 eq) fumaric acid and 27.4 mg (50.0 mmol, 0.10 eq) ceric ammonium nitrate were dissolved in 2.00
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mL chloroform. The solution was stirred at room temperature for 23 h. Afterwards 10.0 mL cold water were added and
the solution was extracted twice with 10.0 mL MTBE. The crude product was purified by flash chromatography on silica
gel (cyclohexane/ethyl acetate = 10:1) to obtain the title compound as a colourless solid in 113 mg (441 mmol, 88 %).

B11: NO-OMe-BA

[0112]

[0113] In an inert 25.0 mL three-necked flask 899 mg (13.2 mmol, 2.20 eq) imidazole and 995 mg (6.60 mmol, 1.10
eq) tert-butyl(chloro)dimethylsilane were provided. After evacuating and flooding with Argon twice, 7.00 mL dry DMF
were added and stirred for 10 minutes at room temperature. Afterwards 925 mg (6.00 mmol, 1.00 eq) 4-(hydroxymethyl)-
2-methoxyphenol were added. The stirring was continued for 1.5 h. The suspension was mixed with 20.0 mL brine and
extracted twice with 20.0 mL ethyl acetate. The solvent was removed under reduced pressure and the crude product
was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate = 10:1) to obtain the title compound as a
colourless oil in 1.40 g (5.23 mmol, 87 %).

[0114] In an inert 25.0 mL Schlenk flask 183 mg (1.50 mmol, 1.00 eq) benzoic acid were dissolved in 7.0 mL acetonitrile.
403 mg (1.50 mmol, 1.00 eq) 4-((tert-butyldimethylsilyloxymethyl)-2-methoxy)-phenol, 18.0 mg (150 mmol, 0.10 eq)
4-(dimethylamino)-pyridine 340 mg (1.65 mmol, 1.10 eq) dicyclohexylcarbodiimide were added. After 16 hours the solvent
was removed under reduced pressure and the crude product was purified by flash chromatography on silica gel (cy-
clohexane/ethyl acetate = 10:1) to obtain the title compound as a colourless solid in 543 mg (1.46 mmol, 97 %).

[0115] In an inert 25.0 mL Schlenk flask 500 mg (1.34 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)-2-meth-
oxyphenyl benzoate were dissolved in 1.50 mL water and 7.50 mL dimethylsulfoxide. After stirring for 14 h at 80°C and
cooling to room temperature 10.0 mL water were added. The mixture was extracted twice with 10.0 mL diethyl ether.
The solvent was removed under reduced pressure and the crude product was purified by flash chromatography on silica
gel (cyclohexane/ethyl acetate = 1:1) to obtain the title compound as a colourless solid in 344 mg (1.33 mmol, 99 %).
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[0116] In an inert 10.0 mL Schlenk flask 280 mg (1.08 mmol, 1.00 eq) 4-(hydroxymethyl)-2-methoxyphenyl benzoate
and 284 mg (1.08 mmol, 1.00 eq) triphenylphosphine were dissolved in 1.08 mL acetonitrile und 430 mL dichloromethane.
The solution was cooled to -45 °C and 193 mg (1.08 mmol, 1.00 eq) N-bromosuccinimide were added. The cooling was
removed, while NBS got dissolved slowly. 5 min later 280 mg (1.63 mmol, 1.50 eq) silver nitrate were added. After 17
h stirring at room temperature the precipitate was filtered off. The solvent was removed from the filtrate under reduced
pressure and the crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate = 5:1) to
obtain the title compound as a colourless solid in 322 mg (1.06 mmol, 98 %).

B12: CI-BA

[0117]

[0118] In an inert 50.0 mL Schlenk flask 3.00 g (13.1 mmol, 1.00 eq) 4-hydroxymethylphenyl) benzoate were dissolved
in 10.0 mL DCM, and cooled to -30 °C. Over a period of 10 minutes 321 mg (3.94 mmol, 318 mL, 1.19 eq) pyridine and
2.35 g (3.94 mmol, 1.43 mL, 1.49 eq) thionylchloride were added. After stirring at room temperature for 0.5 h, 20.0 mL
DCM and 20.0 mL water were added to the solution which was then washed with 20.0 mL saturated sodiumcarbonate
solution and 20.0 mL water. The organic layer was dried over magnesium sulfate and the solvent was removed under
reduced pressure. The crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate =
5:1) to obtain the title compound as a colourless solid in 2.93 g (11.9 mmol, 90%).

B13: NO-Naphthyl

[0119]

[0120] In an inert 100 mL Schlenk flask 1.03 g (6.00 mmol, 1.00 eq) 1-naphthoic acid were dissolved in 25.0 mL
acetonitrile. 1.43 g (6.00 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenol, 73.0 mg (600 mmol, 0.10 eq)
4-(dimethylamino)-pyridine and 1.36 g (6.60 mmol, 1.10 eq) dicyclohexylcarbodiimide were added. After 1 hour the
solvent was removed under reduced pressure and the crude product was purified by flash chromatography on silica gel
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(cyclohexane/ethyl acetate = 10:1) to obtain the title compound as a colourless solid in 2.31 g (5.60 mmol, 98 %).

[0121] In an inert 100 mL Schlenk flask 1.65 g (4.20 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenyl
napthoate were dissolved in 6.50 mL water and 32.5 mL dimethylsulfoxide. After stirring for 17 h at 80°C and cooling to
room temperature 50.0 mL water were added. The mixture was extracted twice with 50.0 mL diethyl ether. The solvent
was removed under reduced pressure and the crude product was purified by flash chromatography on silica gel (cy-
clohexane/ethyl acetate = 2:1) to obtain the title compound as a colourless solid in 1.13 g (4.05 mmol, 96 %).

[0122] In an inert 25.0 mL Schlenk flask 900 mg (3.23 mmol, 1.00 eq) 4-(hydroxymethyl)phenyl 1-naphthoate and 847
mg (3.23 mmol, 1.00 eq) triphenylphosphine were dissolved in 3.50 mL acetonitrile und 1.40 mL dichloromethane. The
solution was cooled to -60 °C and 575 mg (3.23 mmol, 1.00 eq) N-bromosuccinimide were added. The cooling was
removed, while NBS got dissolved slowly. 15 min later 823 mg (4.85 mmol, 1.50 eq) silver nitrate were added. After 1.5
h stirring at room temperature the precipitate was filtered off. The solvent was removed from the filtrate under reduced
pressure and the crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate = 5:1) to
obtain the title compound as a colourless solid in 987 mg (3.05 mmol, 94 %).

B14: NO-cHex

[0123]

[0124] In an inert 25.0 mL Schlenk flask 269 mg (2.10 mmol, 1.00 eq) cyclohexane carboxylic acid were dissolved in
10.0 mL acetonitrile. 500 mg (2.10 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenol, 26.0 mg (210 mmol,
0.10 eq) 4-(dimethyl-amino)-pyridine and 476 mg (2.31 mmol, 1.10 eq) dicyclohexylcarbodiimide were added. After 1
hour the solvent was removed under reduced pressure and the crude product was purified by flash chromatography on
silica gel (cyclohexane/ethyl acetate = 10:1) to obtain the title compound as a colourless solid in 723 mg (2.07 mmol, 99 %).
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[0125] In an inert 25.0 mL Schlenk flask 500 mg (1.44 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenyl
cyclohexane carboxylate were dissolved in 1.50 mL water and 7.05 mL dimethylsulfoxide. After stirring for 16 h at 80°C
and cooling to room temperature 10.0 mL water were added. The mixture was extracted twice with 10.0 mL diethyl ether.
The solvent was removed under reduced pressure and the crude product was purified by flash chromatography on silica
gel (cyclohexane/ethyl acetate = 1:1) to obtain the title compound as a colourless solid in 308 mg (1.32 mmol, 92 %).

[0126] 4-(Hydroxymethyl)phenyl cyclohexane carboxylate and 224 mg (854 mmol, 1.00 eq) triphenylphosphine were
dissolved in 2.50 mL acetonitrile und 1.00 mL dichloromethane. The solution was cooled to -50 °C and 152 mg (854
mmol, 1.00 eq) N-bromosuccinimide were added. The cooling was removed, while NBS got dissolved slowly. 5 min later
218 mg (1.28 mmol, 1.50 eq) silver nitrate were added. After 2 h stirring at room temperature the precipitate was filtered
off. The solvent was removed from the filtrate under reduced pressure and the crude product was purified by flash
chromatography on silica gel (cyclohexane/ethyl acetate = 10:1) to obtain the title compound as a colourless solid in
216 mg (773 mmol, 91 %).

B15: NO-AA

[0127]

[0128] In an inert 25.0 mL Schlenk flask 120 mL (2.10 mmol, 1.00 eq) acetic acid were dissolved in 10.0 mL acetonitrile.
500 mg (2.10 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenol, 26.0 mg (210 mmol, 0.10 eq) 4-(dimethyl-
amino)-pyridine and 476 mg (2.31 mmol, 1.10 eq) dicyclohexylcarbodiimide were added. After 3 hours the solvent was
removed under reduced pressure and the crude product was purified by flash chromatography on silica gel (cyclohex-
ane/ethyl acetate = 10:1) to obtain the title compound as a colourless solid in 531 mg (1.89 mmol, 90 %).
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[0129] In an inert 25.0 mL Schlenk flask 400 mg (1.43 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenyl
acetate were dissolved in 1.50 mL water and 7.05 mL dimethylsulfoxide. After stirring for 16 h at 80°C and cooling to
room temperature 10.0 mL water were added. The mixture was extracted twice with 10.0 mL diethyl ether. The solvent
was removed under reduced pressure and the crude product was purified by flash chromatography on silica gel (cy-
clohexane/ethyl acetate = 1:1) to obtain the title compound as a colourless solid in 222 mg (1.34 mmol, 94 %).

[0130] In an inert 25.0 mL Schlenk flask 100 mg (602 mmol, 1.00 eq) 4-(hydroxymethyl)phenyl acetate and 158 mg
(602 mmol, 1.00 eq) triphenylphosphine were dissolved in 2.50 mL acetonitrile und 1.00 mL dichloromethane. The
solution was cooled to -35 °C and 152 mg (854 mmol, 1.00 eq) N-bromosuccinimide were added. The cooling was
removed, while NBS got dissolved slowly. 5 min later 218 mg (1.28 mmol, 1.50 eq) silver nitrate were added. After 2 h
stirring at room temperature the precipitate was filtered off. The solvent was removed from the filtrate under reduced
pressure and the crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate = 5:1) to
obtain the title compound as a colourless solid in 105 mg (497 mmol, 83 %).

B16: NO-Dansyl

[0131]

[0132] In an inert 10.0 mL Schlenk flask 150 mg (556 mmol, 1.00 eq) dansyl chloride and 133 mg (556 mmol, 1.00 eq)
4-(((tertbutyldimethylsilyl)oxy)methyl)phenol were dissolved in 2.00 mL dichloromethane. To this solution 75.0 mg (667
mmol, 1.20 eq) DABCO were added. After 1 h stirring at room temperature, the solvent was removed under reduced
pressure and the crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate = 10:1)
to obtain the title compound as an oil in 239 mg (507 mmol, 91 %).

[0133] In an inert 10.0 mL Schlenk flask 200 mg (424 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenyl
5-(dimethylamino)naphthalene-1-sulfonate were dissolved in 500 mL water and 2.05 mL dimethylsulfoxide. After stirring
for 14 h at 80°C and cooling to room temperature 5.00 mL water were added. The mixture was extracted twice with 5.00
mL diethyl ether. The solvent was removed under reduced pressure and the crude product was purified by flash chro-
matography on silica gel (cyclohexane/ethyl acetate = 1:1) to obtain the title compound as a colourless solid in 135 mg
(378 mmol, 89 %).
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[0134] In an inert 10.0 mL Schlenk flask 100 mg (280 mmol, 1.00 eq) 4-(hydroxymethyl)phenyl 5-(dimethylamino)naph-
thalene-1-sulfonate and 73.0 mg (280 mmol, 1.00 eq) triphenylphosphine were dissolved in 1.00 mL acetonitrile und 400
mL dichloromethane. It was cooled to -35 °C and 50.0 mg (280 mmol, 1.00 eq) N-bromosuccinimide were added. The
cooling was removed, while NBS got dissolved slowly. 5 min later 71.0 mg (420 mmol, 1.50 eq) silver nitrate were added.
After 2 h stirring at room temperature the precipitate was filtered off. The solvent was removed from the filtrate under
reduced pressure and the crude product was purified by flash chromatography (cyclohexane/ethyl acetate = 5:1) to
obtain the title compound as a yellow oil in 88.0 mg (219 mmol, 78 %).

B17: NO-Homo-BA

[0135]

[0136] In an inert 50.0 mL Schlenk flask 2.16 g (31.7 mmol, 2.19 eq) imidazole and 2.42 g (16.1 mmol, 1.11 eq) tert-
butyl(chloro)dimethylsilane were placed. After evacuating and flooding with argon twice, 15.0 mL (14.3 g, 195 mmol,
13.5 eq) dry DMF were added and stirred for 5 minutes at room temperature. Afterwards 2.00 g (14.5 mmol, 1.00 eq)
4-(2-hydroxyethyl)phenol were added. The stirring was continued for 2 h. The suspension was mixed with 70.0 mL brine
and extracted twice with 50.0 mL ethyl acetate. The solvent was removed under reduced pressure and the crude product
was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate = 5:1) to obtain the title compound as a
colourless solid in 2.87 g (14.5 mmol, 79 %).

[0137] In an inert 50.0 mL Schlenk flask 512 mg (4.19 mmol, 1.00 eq) benzoic acid were dissolved in 20.0 mL acetonitrile.
1.06 g (4.19 mmol, 1.00 eq) 4-(2-((tert-butyldimethylsilyl)oxy)ethyl)phenol, 51.0 mg (419 mmol, 0.10 eq) 4-(dimethylami-
no)-pyridine and 952 mg (4.61 mmol, 1.10 eq) dicyclohexylcarbodiimide were added. After 1 hour, the solvent was
removed under reduced pressure and the crude product was purified by flash chromatography on silica gel (cyclohex-
ane/ethyl acetate = 10:1) to obtain the title compound as a colourless solid in 1.45 g (4.11 mmol, 98 %).
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[0138] In an inert 50 mL Schlenk flask 1.00 g (2.80 mmol, 1.00 eq) 4-(2-((tert-butyldimethylsilyl)oxy)ethyl)phenyl ben-
zoate was dissolved in 3.00 mL water and 15.0 mL dimethylsulfoxide. After stirring for 16 h at 80°C and cooling to room
temperature 20.0 mL water were added. The mixture was extracted twice with 20.0 mL diethyl ether. The solvent was
removed under reduced pressure and the crude product was purified by flash chromatography on silica gel (cyclohex-
ane/ethyl acetate = 2:1) to obtain the title compound as a colourless solid in 657 mg (2.71 mmol, 97 %).

[0139] In an inert 25.0 mL Schlenk flask 450 mg (1.86 mmol, 1.00 eq) 4-(2-hydroxyethyl)phenyl benzoate and 487 mg
(1.86 mmol, 1.00 eq) triphenylphosphine were dissolved in 5.00 mL acetonitrile und 2.00 mL dichloromethane. The
solution was cooled to -35 °C and 331 mg (1.86 mmol, 1.00 eq) N-bromosuccinimide were added. The cooling was
removed, while NBS got dissolved slowly. 5 min later 473 mg (2.79 mmol, 1.50 eq) silver nitrate were added. After 2 h
stirring at room temperature the precipitate was filtered off. The filtrate was removed from the solvent under reduced
pressure and the crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate = 5:1) to
obtain the title compound as a colourless solid in 446 mg (1.55 mmol, 84 %).

B18: NO-2OMeBA

[0140]

[0141] In an inert 250 mL Schlenk flask 3.00 g (19.7 mmol, 1.00 eq) 2-methoxy-benzoic acid were dissolved in 60.0
mL acetonitrile. 4.70 g (19.7 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenol, 241 mg (1.97 mmol, 0.1 eq)
4-(dimethylamino)-pyridine and 4.48 g (21.7 mmol, 1.1 eq) dicyclohexylcarbodiimide were added. After 3 hours the
solvent was removed under reduced pressure and the crude product was purified by flash chromatography on silica gel
(cyclohexane/ethyl acetate = 10:1) to obtain the title compound as a colourless solid in 6.56 g (17.6 mmol, 89 %).
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[0142] In an inert 250 mL three-necked flask 5.00 g (13.4 mmol, 1.00 eq) 2-methoxybenzoic acid-(tert-butyldimethyl-
silyl)oxy)-methylphenyl)-ester were dissolved in 15.00 mL water and 75.0 mL dimethylsulfoxide. After stirring for 16 h
at 80°C and cooling to room temperature 100.0 mL water were added. The mixture was extracted twice with 100.0 mL
diethyl ether. The solvent was removed under reduced pressure and the crude product was purified by flash chroma-
tography on silica gel (cyclohexane/ethyl acetate = 1:1) to obtain the title compound as a colourless solid in 3.28 g (12.7
mmol, 95 %).

[0143] In an inert 25.0 mL Schlenk flask 1.00 g (31.7 mmol, 1.00 eq) 4-(hydroxymethyl)phenyl 2-methoxybenzoate
and 1.02 g (3.87 mmol, 1.00 eq) triphenylphosphine were dissolved in 10.0 mL acetonitrile und 4.00 mL dichloromethane.
The solution was cooled to -45 °C and 689 mg (3.87 mmol, 1.00 eq) N-bromosuccinimide were added. The cooling was
removed, while NBS got dissolved slowly. 5 min later 987 mg (5.81 mmol, 1.50 eq) silver nitrate was added. After 4 h
stirring at room temperature, the precipitate was filtered off. The solvent was removed from the filtrate under reduced
pressure and the crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate = 10:1)
to obtain the title compound as a colourless solid in 889 mg (2.93 mmol, 76 %).

B19: NO-4OMeBA

[0144]

[0145] In an inert 250 mL Schlenk flask 3.00 g (31.7 mmol, 1.00 eq) 2-methoxy-benzoic acid were dissolved in 60.0
mL acetonitrile. 4.70 g (19.7 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenol, 241 mg (1.97 mmol, 0.1 eq)
4-(dimethylamino)-pyridine and 4.48 g (21.7 mmol, 1.1 eq) dicyclohexylcarbodiimide were added. After 3 hours the
solvent was removed under reduced pressure and the crude product was purified by flash chromatography on silica gel
(cyclohexane/ethyl acetate = 10:1) to obtain the title compound as a colourless solid in 6.60 g (17.7 mmol, 90 %).

[0146] In an inert 250 mL three-necked flask 5.00 g (13.4 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)phenyl
4-methoxybenzoate were dissolved in 15.00 mL water and 75.0 mL dimethylsulfoxide. After stirring for 16 h at 80°C and
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cooling to room temperature 100.0 mL water were added. The mixture was extracted twice with 100.0 mL diethyl ether.
The solvent was removed under reduced pressure and the crude product was purified by flash chromatography on silica
gel (cyclohexane/ethyl acetate = 1:1) to obtain the title compound as a colourless solid in 3.42 g (13.3 mmol, 99 %).

[0147] In an inert 25.0 mL Schlenk flask 3.00 g (11.6 mmol, 1.00 eq 4 (hydroxymethyl)phenyl 4-methoxybenzoate and
3.05 g (11.6 mmol, 1.00 eq) triphenylphosphine were dissolved in 10.0 mL acetonitrile und 4.00 mL dichloromethane.
The solution was cooled to -45 °C and 2.06 g (11.6 mmol, 1.00 eq) N-bromosuccinimide were added. The cooling was
removed, while NBS got dissolved slowly. 5 min later von 2.96 g (17.4 mmol, 1.50 eq) silver nitrate were added. After
4 h stirring at room temperature the precipitate was filtered off. The filtrate was removed from the solvent under reduced
pressure and the crude product was purified by flash chromategraphy (cyclohexane/ethyl acetate = 2:1) to obtain the
title compound as a colourless solid in 2.45 g (8.07 mmol, 70 %).

B20: NO-2Ethin-BA

[0148]

[0149] In an inert 500 mL Schlenk flask 2.00 g (7.19 mmol, 1.00 eq) methyl 4-hydroxy-3-iodobenzoate were dissolved
in 200 mL dichloromethane and cooled to -78 °C. Than 22.9 mL (25.2 mmol, 1.1 M, 3.50 eq) DIBAL-H were added. After
0.5 h the cooling was removed and stirring was continued for additional 2 hours. The mixture was worked up by adding
200 mL water and 30.0 mL acetic acid and extraction with 2 x 200 mL dichloromethane. The solvent was removed from
combined organic layers under reduced pressure and the crude product was purified by flash chromatography on silica
gel (cyclohexane/ethyl acetate = 1:1) to obtain the title compound as a colourless solid in 1.74 g (6.96 mmol, 98 %).

[0150] In an inert 10.0 mL Schlenk flask 408 mg (6.00 mmol, 1.50 eq) imidazole and 603 mg (4.00 mmol, 1.00 eq)
tert-butyl(chloro)dimethylsilane were placed. After evacuating and flooding with argon twice, 4.0 mL dry DMF were added
and stirred for 5 minutes at room temperature. Afterwards 1.00 g (4.00 mmol, 1.00 eq) 4-(hydroxymethyl)-2-iodophenol
was added. The stirring was continued for 5 h. The suspension was mixed with 10 mL brine and extracted twice with
10 mL ethyl acetate. The solvent was removed under reduced pressure and the crude product was purified by flash
chromatography on silica gel (cyclohexane/ethyl acetate = 5:1) to obtain the title compound as a colourless oil in 213
mg (852 mmol, 21 %).
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[0151] In an inert 25.0 mL three-necked flask 1.20 g (3.29 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)-2-
iodophenol were dissolved in 15.0 mL 1,4-dioxane. To this solution were added 1.83 mL (13.2 mmol, 4.00 eq) triethyl-
amine, 599 mL (4.28 mmol, 1.30 eq) trimethylsilylacetylene, 23.0 mg (33.0 mmol, 0.01 eq) bis(triphenylphosphin)palla-
dium(II) dichloride and 13.0 mg (66.0 mmol, 0.02 eq) copper(I) iodide. The mixture was heated to 45 °C. After 3 hours
30.0 mL diethyl ether und 30.0 mL 0.1 N hydrochloric acid were added. The organic layer was washed with 30.0 mL
saturated sodium hydrogen carbonate solution. The solvent was removed under reduced pressure and the crude product
was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate = 20:1) to obtain the title compound as a
yellow oil in 21.09 g (3.27 mmol, 99 %).

[0152] In an inert 50.0 mL three-necked flask 400 mg (1.20 mmol, 1.00 eq) benzoic acid were dissolved in 4.00 mL
acetonitrile. 400 mg (1.20 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)-2-((trimethylsilyl)ethynyl)phenol, 15.0
mg (120 mmol, 0.10 eq) 4-(di-methylamino)-pyridine and 271 mg (1.32 mmol, 1.10 eq) dicyclohexylcarbodiimide were
added. After 1 hour the solvent was removed under reduced pressure and the crude product was purified by flash
chromatography on silica gel (cyclohexane/ethyl acetate = 20:1) to obtain the title compound as a colourless oil in 520
mg (1.19 mmol, 99 %).

[0153] In an inert 500 mL round bottom flask 970 mg (2.21 mmol, 1.00 eq) 4-(((tert-butyldimethylsilyl)oxy)methyl)-
2-((trimethylsilyl)ethynyl)phenyl benzoate were dissolved in 3.00 mL water and 15.0 mL dimethylsulfoxide. After stirring
for 16 h at 80°C and cooling to room temperature 20.0 mL water were added. The mixture was extracted twice with 20.0
mL diethyl ether. The solvent was removed under reduced pressure and the crude product was purified by flash chro-
matography on silica gel (cyclohexane/ethyl acetate = 5:1) to obtain the title compound as a colourless oil in 656 mg
(2.02 mmol, 91 %).
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[0154] In an inert 10.0 mL Schlenk flask 50.0 mg (154 mmol, 1.00 eq) 4-(hydroxymethyl)-2-((trimethylsilyl)ethynyl)phe-
nyl benzoate and 40.0 mg (154 mmol, 1.00 eq) triphenylphosphine were dissolved in 1.50 mL acetonitrile und 600 mL
dichloromethane. The mixture was cooled to -78 °C and 27.0 mg (154 mmol, 1.00 eq) N-bromosuccinimide were added.
The cooling was removed, while NBS got dissolved slowly. 5 min later 9.00 mg (231 mmol, 1.50 eq) silver nitrate were
added. After 2.5 h stirring at room temperature the precipitate was filtered off. The solvent was removed from the filtrate
under reduced pressure. The crude product was taken up with 293 mL water and 1.19 mL acetone. To this solution 2.76
mg (16.0 mmol, 0.1 eq) silver nitrate. After 72 h stirring at room temperature 15.0 mL brine were added. The mixture
was extracted with 2 x 15.0 mL dichloromethane. The solvent was removed from the extract under reduced pressure
and the crude product was purified by flash chromatography on silica gel (cyclohexane/ethyl acetate = 5:1) to obtain the
title compound as a solid in 20.0 mg (67.0 mmol, 41 %) over two steps.

Claims

1. Compound according to the formula:

wherein R1 is selected from,

or [formula B],
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wherein:

R2 is (C1 to C5) alkyl, (C1 to C5) alkoxy, (C2 to C4) alkenyl or alkynyl, azido(C1 to C4)alkyl, or hydrogen;
R3 is (C1 to C5) alkyl, (C1 to C3) alkyl with 1 to 3 halogen substituents, halogen or hydrogen;
R4 is (C1 to C5) alkyl, (C1 to C5) alkoxy, or hydrogen;
R5 is (C1 to C5) alkyl, (C1 to C5) alkoxy, halogen or hydrogen;
X is OTBS, hydroxy, formyloxy, acetoxy, nitrooxy, nitrooxymethyl, or a halogen;
with the proviso that if R1 is [formula B], R2, R3 and R5 are hydrogen and X is hydroxyl R4 is not methoxy;
or a pharmaceutically acceptable salt thereof
for use as a medicament
or
R2 is (C1 to C5) alkyl, (C1 to C5) alkoxy, (C2 to C4) alkenyl or alkynyl, azido(C1 to C4)alkyl, or hydrogen;
R3 is (C1 to C5) alkyl, (C1 to C3) alkyl with 1 to 3 halogen substituents, or halogen;
R4 is (C1 to C5) alkyl, (C1 to C5) alkoxy, or hydrogen;
R5 is (C1 to C5) alkyl, (C1 to C5) alkoxy, acetoxy, halogen or hydrogen;
X is OTBS, hydroxy, formyloxy, acetoxy, nitrooxy, nitrooxymethyl, or a halogen;
or a pharmaceutically acceptable salt thereof
for use as a medicament
or
R2 is (C1 to C5) alkyl, (C1 to C5) alkoxy, (C2 to C4) alkenyl or alkynyl, azido(C1 to C4)alkyl, or hydrogen;
R3 is (C1 to C5) alkyl, (C1 to C3) alkyl with 1 to 3 halogen substituents, halogen or hydrogen;
R4 is (C1 to C5) alkyl, or (C1 to C5) alkoxy;
R5 is (C1 to C5) alkyl, (C1 to C5) alkoxy, acetoxy, halogen or hydrogen;
X is OTBS, hydroxy, formyloxy, acetoxy, nitrooxy, nitrooxymethyl, or a halogen;
with the proviso that if R1 is [formula B], R2, R3 and R5 are hydrogen and X is hydroxyl R4 is not methoxy;
or a pharmaceutically acceptable salt thereof
for use as a medicament
or
R2 is (C1 to C5) alkyl, (C1 to C5) alkoxy, (C2 to C4) alkenyl or alkynyl, or azido(C1 to C4)alkyl;
R3 is (C1 to C5) alkyl, (C1 to C3) alkyl with 1 to 3 halogen substituents, halogen or hydrogen;
R4 is (C1 to C5) alkyl, (C1 to C5) alkoxy, or hydrogen;
R5 is (C1 to C5) alkyl, (C1 to C5) alkoxy, acetoxy, halogen or hydrogen;
X is OTBS, hydroxy, formyloxy, acetoxy, nitrooxy, nitrooxymethyl, or a halogen;
or a pharmaceutically acceptable salt thereof
for use as a medicament
or
R2 is (C1 to C5) alkyl, (C1 to C5) alkoxy, (C2 to C4) alkenyl or alkynyl, azido(C1 to C4)alkyl, or hydrogen;
R3 is (C1 to C5) alkyl, (C1 to C3) alkyl with 1 to 3 halogen substituents, halogen or hydrogen;
R4 is (C1 to C5) alkyl, (C1 to C5) alkoxy, or hydrogen;
R5 is (C1 to C5) alkyl, (C1 to C5) alkoxy, acetoxy, halogen or hydrogen; X is OTBS, formyloxy, acetoxy, or
nitrooxymethyl,;
or a pharmaceutically acceptable salt thereof
for use as a medicament;
where alkyl includes a straight, branched or cyclic alkyl group.

2. Compound for use according to claim 1, having the formula:
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wherein R1 is selected from,

or [formula B],

R2 is methoxy, ethynyl, azidomethyl, or hydrogen;
R3 is methyl, trifluoromethyl, fluorine, or hydrogen;
R4 is methyl, methoxy, or hydrogen;
R5 is acetoxy, methoxy, chlorine or hydrogen;
X is OTBS, hydroxy, formyloxy, nitrooxy, nitrooxymethyl, or chlorine; with the proviso that if R1 is [formula B],
R2, R3 and R5 are hydrogen and X is hydroxyl R4 is not methoxy;
or a pharmaceutically acceptable salt thereof.

3. Compound for use according to claim 2, wherein

R2 is methoxy, ethynyl, azidomethyl, or hydrogen;
R3 is methyl, trifluoromethyl, fluorine, or hydrogen;
R4 is methyl, methoxy, or hydrogen;
R5 is methoxy, chlorine or hydrogen;
X is OTBS, hydroxy, formyloxy, nitrooxy, nitrooxymethyl, or chlorine; with the proviso that if R1 is [formula B],
R2, R3 and R5 are hydrogen and X is hydroxyl R4 is not methoxy;
or a pharmaceutically acceptable salt thereof;
or
R2 is methoxy, ethynyl, azidomethyl, or hydrogen;
R3 is methyl, trifluoromethyl, or fluorine;
R4 is methyl, methoxy, or hydrogen;
R5 is acetoxy, methoxy, chlorine or hydrogen;
X is OTBS, hydroxy, formyloxy, nitrooxy, nitrooxymethyl, or chlorine;
or a pharmaceutically acceptable salt thereof;
or
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R2 is methoxy, ethynyl, azidomethyl, or hydrogen;
R3 is methyl, trifluoromethyl, fluorine, or hydrogen;
R4 is methyl, or methoxy;
R5 is acetoxy, methoxy, chlorine or hydrogen;
X is OTBS, hydroxy, formyloxy, nitrooxy, nitrooxymethyl, or chlorine; with the proviso that if R1 is [formula B],
R2, R3 and R5 are hydrogen and X is hydroxyl R4 is not methoxy;
or a pharmaceutically acceptable salt thereof;
or
R2 is methoxy, ethynyl, or azidomethyl;
R3 is methyl, trifluoromethyl, fluorine, or hydrogen;
R4 is methyl, methoxy, or hydrogen;
R5 is acetoxy, methoxy, chlorine or hydrogen;
X is OTBS, hydroxy, formyloxy, nitrooxy, nitrooxymethyl, or chlorine;
or a pharmaceutically acceptable salt thereof
or
R2 is methoxy, ethynyl, azidomethyl, or hydrogen;
R3 is methyl, trifluoromethyl, fluorine, or hydrogen;
R4 is methyl, methoxy, or hydrogen;
R5 is acetoxy, methoxy, chlorine or hydrogen;
X is OTBS, formyloxy, or nitrooxymethyl;
or a pharmaceutically acceptable salt thereof.

4. A compound for use according to any of claims 1 or 2 having [formula C]

wherein R2 is methoxy, ethynyl, azidomethyl, or hydrogen;
R3 is methyl, trifluoromethyl, fluorine, or hydrogen;
R4 is methyl, methoxy, or hydrogen;
R5 is acetoxy, methoxy, chlorine or hydrogen;
X is OTBS, hydroxy, formyloxy, nitrooxy, nitrooxymethyl, or chlorine

or is selected from:
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or a pharmaceutically acceptable salt thereof, wherein the compound preferably fulfils the following:

R2 is methoxy, ethynyl, azidomethyl, or hydrogen;
R3 is methyl, trifluoromethyl, fluorine, or hydrogen;
R4 is methyl, methoxy, or hydrogen;
R5 is methoxy, chlorine or hydrogen;
X is OTBS, hydroxy, formyloxy, nitrooxy, nitrooxymethyl, or chlorine
or a pharmaceutically acceptable salt thereof
or
R2 is methoxy, ethynyl, azidomethyl, or hydrogen;
R3 is methyl, trifluoromethyl, or fluorine;
R4 is methyl, methoxy, or hydrogen;
R5 is acetoxy, methoxy, chlorine or hydrogen;
X is OTBS, hydroxy, formyloxy, nitrooxy, nitrooxymethyl, or chlorine
or a pharmaceutically acceptable salt thereof
or
R2 is methoxy, ethynyl, azidomethyl, or hydrogen;
R3 is methyl, trifluoromethyl, fluorine, or hydrogen;
R4 is methyl, or methoxy;
R5 is acetoxy, methoxy, chlorine or hydrogen;
X is OTBS, hydroxy, formyloxy, nitrooxy, nitrooxymethyl, or chlorine or a pharmaceutically acceptable salt thereof
or
R2 is methoxy, ethynyl, or azidomethyl;
R3 is methyl, trifluoromethyl, fluorine, or hydrogen;
R4 is methyl, methoxy, or hydrogen;
R5 is acetoxy, methoxy, chlorine or hydrogen;
X is OTBS, hydroxy, formyloxy, nitrooxy, nitrooxymethyl, or chlorine
or a pharmaceutically acceptable salt thereof
or
R2 is methoxy, ethynyl, azidomethyl, or hydrogen;
R3 is methyl, trifluoromethyl, fluorine, or hydrogen;
R4 is methyl, methoxy, or hydrogen;
R5 is acetoxy, methoxy, chlorine or hydrogen;
X is OTBS, formyloxy, or nitrooxymethyl,
or a pharmaceutically acceptable salt thereof.

5. The compound for use according to any of claims 1 to 4, wherein the compound fulfills one of the following:

i) X is nitrooxy or OTBS or chlorine, R1 is [formula B], R2 is hydrogen, R3 to R5 are all hydrogen or at least one
of R3 and R4 are methyl and R5 is acetoxy,
ii) X is nitrooxy or OTBS or chlorine, R1 is [formula B], R2 is hydrogen, R3 to R5 are all hydrogen or R3 and R4
are methyl and R5 is acetoxy,
iii) R1 is [formula B], R2 to R5 are all hydrogen and X is selected from OTBS, hydroxyl, nitrooxy, nitrooxy methyl,
formyloxy, and chlorine.

6. The compound for use according to any of claims 1 to 5 whereby the compound is selected from 4-((nitrooxy)me-
thyl)phenyl 2-acetoxy-5-methylbenzoate, 4-((nitrooxy)methyl)phenyl 2-acetoxy-5-fluorobenzoate, 4-((nitrooxy)me-
thyl)phenyl 2-acetoxy-4-methylbenzoate, 4-(((tert-butyldimethylsilyl) oxy) methyl) phenyl 2-chloro-5-(trifluoromethyl)
benzoate, 4-(hydroxymethyl) phenyl 2-chloro-5-(trifluoromethyl) benzoate, 4-((nitrooxy) methyl) phenyl 2-chloro-
5-(trifluoromethyl) benzoate, 4-(((tert-butyldimethylsilyl) oxy) methyl) phenyl benzoate, 4-((nitrooxy) methyl) phenyl
benzoate, 4-((formyloxy) methyl) phenyl benzoate, 2-methoxy-4-((nitrooxy) methyl) phenyl benzoate, 4-(chlorome-
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thyl) phenyl benzoate, 4-((nitrooxy) methyl) phenyl 1-naphthoate, 4-((nitrooxy) methyl) phenyl cyclohexane carbox-
ylate, 4-((nitrooxy) methyl) phenyl 5-aminonaphthalene-1-sulfonate, 4-(2-(nitrooxy) ethyl) phenyl benzoate, 4-((ni-
trooxy) methyl) phenyl 2-methoxybenzoate, 4-((nitrooxy) methyl) phenyl 4-methoxybenzoate, 2-ethynyl-4-((nitrooxy)
methyl) phenyl benzoate, 2-(azidomethyl)-4-((nitrooxy) methyl) phenyl benzoate, 4-((nitrooxy) methyl) phenyl 2-oxo-
2-phenylacetate, and 4-((nitrooxy) methyl) phenyl 2-oxopropanoate or a pharmaceutically acceptable salt thereof.

7. The compound according to the formula:

wherein R1 is selected from

or [formula B],

R2 is (C1 to C5) alkyl, (C1 to C5) alkoxy, (C2 to C4) alkenyl or alkinyl, azido(C1 to C4)alkyl, or hydrogen;
R3 is (C1 to C5) alkyl, (C1 to C3) alkyl with 1 to 3 halogen substituents, halogen or hydrogen;
R4 is (C1 to C5) alkyl, (C1 to C5) alkoxy, or hydrogen;
R5 is (C1 to C5) alkyl, (C1 to C5) alkoxy, halogen or hydrogen;
X is OTBS, hydroxy, formyloxy, acetoxy, nitrooxy, nitrooxymethyl, or a halogen;
or a compound according to any of claims 1 to 6,
or 4-((hydroxy) methyl) phenyl benzoate
or a pharmaceutically acceptable salt thereof
for use in the treatment of a neoplastic disease or a (dys)proliferative disorder.

8. The compound for use according to any of claims 1 to 7, wherein the compound is selected from a group consisting of:
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9. The compound for use according to any of claims 7 to 8, wherein the disease or disorder is cancer, wherein the
compound preferably fulfills one of the following:

i) the cancer is selected from the group consisting of prostate, pancreatic, lung, skin, breast, bladder, colon,
and blood cancers,
ii) the cancer is ovarian cancer.

10. The compound for use according to claim 9, wherein the cancer is chronic lymphocytic leukemia.

11. A pharmaceutical composition comprising a compound as defined in any of claims 1 to 8 or a pharmaceutically
acceptable salt thereof, in admixture with at least one pharmaceutically acceptable carrier.

12. A kit comprising a dosage form of the compound as defined in any of claims 1 to 8 or a composition according to
claim 11.

Patentansprüche

1. Verbindung gemäß der Formel:

wobei R1 ausgewählt ist aus

oder [Formel B]
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wobei

R2 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy, (C2 bis C4)-Alkenyl oder -Alkinyl, Azido-(C1 bis C4)-Alkyl, oder Was-
serstoff ist;
R3 (C1 bis C5)-Alkyl, (C1 bis C3)-Alkyl mit 1 bis 3 Halogen-Substituenten, ein Halogen oder Wasserstoff ist;
R4 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy oder Wasserstoff ist;
R5 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy, ein Halogen oder Wasserstoff ist;
X OTBS, Hydroxy, Formyloxy, Acetoxy, Nitrooxy, Nitrooxymethyl, oder ein Halogen ist,
unter der Voraussetzung, dass wenn R1 der [Formel B] entspricht, und R2, R3 und R5 Wasserstoff und X eine
Hydroxylgruppe ist, R4 nicht Methoxy ist,
oder ein pharmazeutisch annehmbares Salz davon, zur Verwendung als ein Medikament,
oder
R2 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy, (C2 bis C4)-Alkenyl oder -Alkinyl, Azido-(C1 bis C4)-Alkyl, oder Was-
serstoff ist;
R3 (C1 bis C5)-Alkyl, (C1 bis C3)-Alkyl mit 1 bis 3 Halogen-Substituenten, oder ein Halogen ist;
R4 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy oder Wasserstoff ist;
R5 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy, Acetoxy, ein Halogen oder Wasserstoff ist;
X OTBS, Hydroxy, Formyloxy, Acetoxy, Nitrooxy, Nitrooxymethyl, oder ein Halogen ist,
oder ein pharmazeutisch annehmbares Salz davon, zur Verwendung als ein Medikament,
oder
R2 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy, (C2 bis C4)-Alkenyl oder -Alkinyl, Azido-(C1 bis C4)-Alkyl, oder Was-
serstoff ist;
R3 (C1 bis C5)-Alkyl, (C1 bis C3)-Alkyl mit 1 bis 3 Halogen-Substituenten, ein Halogen oder Wasserstoff ist;
R4 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy ist,
R5 (C1 bis C5)-Alkyl, (C1 bisC5)-Alkoxy, Acetoxy, ein Halogen oder Wasserstoff ist; X OTBS, Hydroxy, Formyloxy,
Acetoxy, Nitrooxy, Nitrooxymethyl, oder ein Halogen ist,
unter der Voraussetzung, dass wenn R1 der [Formel B] entspricht, und R2, R3 und R5 Wasserstoff und X eine
Hydroxylgruppe ist, R4 nicht Methoxy ist,
oder ein pharmazeutisch annehmbares Salz davon, zur Verwendung als ein Medikament,
oder
R2 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy, (C2 bis C4)-Alkenyl oder -Alkinyl, Azido-(C1 bis C4)-Alkyl ist;
R3 (C1 bis C5)-Alkyl, (C1 bis C3)-Alkyl mit 1 bis 3 Halogen-Substituenten, ein Halogen oder Wasserstoff ist;
R4 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy oder Wasserstoff ist;
R5 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy, Acetoxy, ein Halogen oder Wasserstoff ist;
X OTBS, Hydroxy, Formyloxy, Acetoxy, Nitrooxy, Nitrooxymethyl, oder ein Halogen ist,
oder ein pharmazeutisch annehmbares Salz davon, zur Verwendung als ein Medikament,
oder
R2 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy, (C2 bis C4)-Alkenyl oder -Alkinyl, Azido-(C1 bis C4)-Alkyl, oder Was-
serstoff ist;
R3 (C1 bis C5)-Alkyl, (C1 bis C3)-Alkyl mit 1 bis 3 Halogen-Substituenten, ein Halogen oder Wasserstoff ist;
R4 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy oder Wasserstoff ist;
R5 (C1 bis C5)-Alkyl, (C1 bisC5)-Alkoxy, Acetoxy, ein Halogen oder Wasserstoff ist; X OTBS, Formyloxy, Acetoxy
oder Nitrooxymethyl ist,
oder ein pharmazeutisch annehmbares Salz davon, zur Verwendung als ein Medikament,
wobei Alkyl eine geradkettige, verzweigte oder cyclische Alkylgruppe umfasst.

2. Verbindung zur Verwendung gemäß Anspruch 1 mit der Formel
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wobei R1 ausgewählt ist aus

oder [Formel B]

wobei R2 Methoxy, Ethinyl, Azidomethyl oder Wasserstoff ist,
R3 Methyl, Trifluormethyl, Fluor oder Wasserstoff ist,
R4 Methyl, Methoxy oder Wasserstoff ist,
R5 Acetoxy, Methoxy, Chlor oder Wasserstoff ist,
X OTBS, Hydroxy, Formyloxy, Nitrooxy, Nitrooxymethyl oder Chlor ist, unter der Voraussetzung, dass wenn
R1 der [Formel B] entspricht, R2, R3 und R5 Wasserstoff und X Hydroxyl ist, R4 nicht Methoxy ist,
oder ein pharmazeutisch annehmbares Salz davon.

3. Verbindung zur Verwendung gemäß Anspruch 2, wobei
R2 Methoxy, Ethinyl, Azidomethyl oder Wasserstoff ist,
R3 Methyl, Trifluormethyl, Fluor oder Wasserstoff ist,
R4 Methyl, Methoxy oder Wasserstoff ist,
R5 Methoxy, Chlor oder Wasserstoff ist,
X OTBS, Hydroxy, Formyloxy, Nitrooxy, Nitrooxymethyl oder Chlor ist, unter der Voraussetzung, dass wenn R1 der
[Formel B] entspricht, R2, R3 und R5 Wasserstoff und X Hydroxyl ist, R4 nicht Methoxy ist,
oder ein pharmazeutisch annehmbares Salz davon,
oder
R2 Methoxy, Ethinyl, Azidomethyl oder Wasserstoff ist,
R3 Methyl, Trifluormethyl oder Fluor ist,
R4 Methyl, Methoxy oder Wasserstoff ist,
R5 Acetoxy, Methoxy, Chlor oder Wasserstoff ist,
X OTBS, Hydroxy, Formyloxy, Nitrooxy, Nitrooxymethyl oder Chlor ist, oder ein pharmazeutisch annehmbares Salz
davon,
oder
R2 Methoxy, Ethinyl, Azidomethyl oder Wasserstoff ist,
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R3 Methyl, Trifluormethyl, Fluor oder Wasserstoff ist,
R4 Methyl oder Methoxy ist,
R5 Acetoxy, Methoxy, Chlor oder Wasserstoff ist,
X OTBS, Hydroxy, Formyloxy, Nitrooxy, Nitrooxymethyl oder Chlor ist, unter der Voraussetzung, dass wenn R1 der
[Formel B] entspricht, R2, R3 und R5 Wasserstoff und X Hydroxyl ist, R4 nicht Methoxy ist,
oder ein pharmazeutisch annehmbares Salz davon,
oder
R2 Methoxy, Ethinyl oder Azidomethyl ist,
R3 Methyl, Trifluormethyl, Fluor oder Wasserstoff ist,
R4 Methyl, Methoxy oder Wasserstoff ist,
R5 Acetoxy, Methoxy, Chlor oder Wasserstoff ist,
X OTBS, Hydroxy, Formyloxy, Nitrooxy, Nitrooxymethyl oder Chlor ist,
oder ein pharmazeutisch annehmbares Salz davon,
oder
R2 Methoxy, Ethinyl, Azidomethyl oder Wasserstoff ist,
R3 Methyl, Trifluormethyl, Fluor oder Wasserstoff ist,
R4 Methyl, Methoxy oder Wasserstoff ist,
R5 Acetoxy, Methoxy, Chlor oder Wasserstoff ist,
X OTBS, Formyloxy oder Nitrooxymethyl ist,
oder ein pharmazeutisch annehmbares Salz davon.

4. Eine Verbindung zur Verwendung gemäß einem der Ansprüche 1 oder 2 mit der [Formel C]

wobei R2 Methoxy, Ethinyl, Azidomethyl oder Wasserstoff ist,
R3 Methyl, Trifluormethyl, Fluor oder Wasserstoff ist,
R4 Methyl, Methoxy oder Wasserstoff ist,
R5 Acetoxy, Methoxy, Chlor oder Wasserstoff ist,
X OTBS, Hydroxy, Formyloxy, Nitrooxy, Nitrooxymethyl oder Chlor ist,

oder ausgewählt ist aus
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oder einem pharmazeutisch annehmbaren Salz davon,
wobei die Verbindung bevorzugt die folgenden Bedingungen erfüllt:

R2 ist Methoxy, Ethinyl, Azidomethyl oder Wasserstoff,
R3 ist Methyl, Trifluormethyl, Fluor oder Wasserstoff,
R4 ist Methyl, Methoxy oder Wasserstoff,
R5 ist Methoxy, Chlor oder Wasserstoff,
X ist OTBS, Hydroxy, Formyloxy, Nitrooxy, Nitrooxymethyl oder Chlor,
oder ein pharmazeutisch annehmbares Salz davon,
oder
R2 ist Methoxy, Ethinyl, Azidomethyl oder Wasserstoff,
R3 ist Methyl, Trifluormethyl oder Fluor,
R4 ist Methyl, Methoxy oder Wasserstoff,
R5 ist Acetoxy, Methoxy, Chlor oder Wasserstoff,
X ist OTBS, Hydroxy, Formyloxy, Nitrooxy, Nitrooxymethyl oder Chlor,
oder ein pharmazeutisch annehmbares Salz davon,
oder
R2 ist Methoxy, Ethinyl, Azidomethyl oder Wasserstoff,
R3 ist Methyl, Trifluormethyl, Fluor oder Wasserstoff,
R4 ist Methyl oder Methoxy,
R5 ist Acetoxy, Methoxy, Chlor oder Wasserstoff,
X ist OTBS, Hydroxy, Formyloxy, Nitrooxy, Nitrooxymethyl oder Chlor,
oder ein pharmazeutisch annehmbares Salz davon,
oder
R2 ist Methoxy, Ethinyl oder Azidomethyl,
R3 ist Methyl, Trifluormethyl, Fluor oder Wasserstoff,
R4 ist Methyl, Methoxy oder Wasserstoff,
R5 ist Acetoxy, Methoxy, Chlor oder Wasserstoff,
X ist OTBS, Hydroxy, Formyloxy, Nitrooxy, Nitrooxymethyl oder Chlor,
oder ein pharmazeutisch annehmbares Salz davon,
oder
R2 ist Methoxy, Ethinyl, Azidomethyl oder Wasserstoff,
R3 ist Methyl, Trifluormethyl, Fluor oder Wasserstoff,
R4 ist Methyl, Methoxy oder Wasserstoff,
R5 ist Acetoxy, Methoxy, Chlor oder Wasserstoff,
X ist OTBS, Formyloxy oder Nitrooxymethyl,
oder ein pharmazeutisch annehmbares Salz davon.

5. Die Verbindung zur Verwendung gemäß einem der Ansprüche 1 bis 4, wobei die Verbindung eines der folgenden
erfüllt:

i) X ist Nitrooxy oder OTBS oder Chlor, R1 ist [Formel B], R2 ist Wasserstoff, R3 bis R5 sind alle Wasserstoff
oder wenigstens eines von R3 und R4 sind Methyl und R5 ist Acetoxy,
ii) X ist Nitrooxy oder OTBS oder Chlor, R1 ist [Formel B], R2 ist Wasserstoff, R3 bis R5 sind alle Wasserstoff
oder R3 und R4 sind Methyl und R5 ist Acetoxy,
iii) R1 ist [Formel B], R2 bis R5 sind alle Wasserstoff und X ist ausgewählt aus OTBS, Hydroxyl, Nitrooxy,
Nitrooxymethyl, Formlyoxy und Chlor.

6. Die Verbindung zur Verwendung gemäß einem der Ansprüche 1 bis 5, wobei die Verbindung ausgewählt ist aus
4-[(Nitrooxy)methyl]phenyl 2-actetoxy-5-methylbenzoat, 4-[(Nitrooxy)methyl]phenyl 2-actetoxy-5-fluorbenzoat,
4-[(Nitrooxy)methyl]phenyl-2-actetoxy-4-methylbenzoat, 4-[((tert-Butyldimethylsilyl)oxy)methyl]phenyl-2-chlor-
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5-(trifluormethyl)benzoat, 4-(Hydroxymethyl) phenyl-2-chlor-5-(trifluormethyl)benzoat, 4-[(Nitrooxy) methyl]phenyl
2-chlor-5-(trifluormethyl)benzoat, 4-[((tert-Butyldimethylsilyl)oxy)methyl]phenylbenzoat, 4-[(Nitrooxy)methyl]phe-
nylbenzoat, 4-[(Formyloxy)methyl]phenylbenzoat, 2-Methoxy-4-[(nitrooxy)methyl]phenylbenzoat, 4-(Chlorme-
thyl)phenylbenzoat, 4-[(Nitrooxy)methy]phenyl 1-naphthoat, 4-[(Nitrooxy)methyl]phenylcyclohexancarboxylat,
4-[(Nitrooxy)methyl]phenyl-5-aminonaphthalen-1-sulfonat, 4-[2-(Nitrooxy)ethyl]phenylbenzoat, 4-[(Nitrooxy)me-
thyl]phenyl 2-methoxybenzoat, 4-[(Nitrooxy) methyl]phenyl-4-methoxybenzoat, 2-Ethinyl-4-[(nitrooxy)methyl]phe-
nylbenzoat, 2-(Azidomethyl)-4-[(nitrooxy)methyl]phenylbenzoat, 4-[(Nitrooxy)methyl]phenyl-2-oxo-2-phenylacetat,
und 4-[(Nitrooxy)methyl]phenyl-2-oxopropanoat oder ein pharmazeutisch annehmbares Salz davon.

7. Die Verbindung gemäß der Formel

wobei R1 ausgewählt ist aus

oder [Formel B]

wobei

R2 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy, (C2 bis C4)-Alkenyl oder -Alkinyl, Azido-(C1 bis C4)-Alkyl, oder Was-
serstoff ist;
R3 (C1 bis C5)-Alkyl, (C1 bis C3)-Alkyl mit 1 bis 3 Halogen-Substituenten, ein Halogen oder Wasserstoff ist;
R4 (C1 bis C5)-Alkyl, (C1 bis C5)-Alkoxy oder Wasserstoff ist;
R5 (C1 bis C5)-Alkyl, (C1 bisC5)-Alkoxy, ein Halogen oder Wasserstoff ist;
X OTBS, Hydroxy, Formyloxy, Acetoxy, Nitrooxy, Nitrooxymethyl, oder ein Halogen ist,
oder eine Verbindung gemäß einem der Ansprüche 1 bis 6,
oder 4-([Hydroxy)methyl]phenylbenzoat
oder ein pharmazeutisch annehmbares Salz davon
zur Verwendung bei der Behandlung einer neoplastischen Krankheit oder einer (dys)proliferativen Erkrankung.

8. Die Verbindung zur Verwendung gemäß einem der Ansprüche 1 bis 7, wobei die Verbindung ausgewählt ist aus
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der Gruppe, bestehend aus:

9. Die Verbindung zur Verwendung gemäß einem der Ansprüche 7 oder 8, wobei die Krankheit oder die Erkrankung
ein Krebs ist, wobei die Verbindung bevorzugt eine der folgenden Bedingungen erfüllt:

i) der Krebs ist ausgewählt aus der Gruppe, bestehend aus Prostata-, Pankreas-, Lungen-, Haut-, Brust-, Blasen-,
Kolon- und Blutkrebsarten,
ii) der Krebs ist Eierstockkrebs.

10. Die Verbindung zur Verwendung gemäß Anspruch 9, wobei der Krebs chronische lymphozytische Leukämie ist.

11. Eine pharmazeutische Zusammensetzung, enthaltend eine Verbindung wie sie in einem der Ansprüche 1 bis 8
definiert ist, oder ein pharmazeutisch annehmbares Salz davon, in Mischung mit wenigstens einem pharmazeutisch
annehmbaren Träger.

12. Ein Kit, das eine Dosis der Verbindung, wie in einem der Ansprüche 1 bis 8 definiert, oder eine Zusammensetzung
gemäß Anspruch 11 enthält.

Revendications

1. Composé conforme à la formule (A) :

dans laquelle R1 représente un groupe choisi parmi les groupes de formules
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ou de formule (B)

étant entendu que :

R2 représente un atome d’hydrogène, ou un groupe alkyle en C1 à C5, alcoxy en C1 à C5, alcényle ou alcynyle
en C2 à C4, ou azido-alkyle en C1 à C4,
R3 représente un atome d’hydrogène ou d’halogène, ou un groupe alkyle en C1 à C5, ou alkyle en C1 à C3
porteur de 1 à 3 atome(s) d’halogène à titre de substituant(s),
R4 représente un atome d’hydrogène, ou un groupe alkyle en C1 à C5 ou alcoxy en C1 à C5,
R5 représente un atome d’hydrogène ou d’halogène, ou un groupe alkyle en C1 à C5 ou alcoxy en C1 à C5,
X représente un atome d’halogène ou un groupe OTBS, hydroxyle, formyloxy, acétoxy, nitro-oxy ou nitro-
oxyméthyle,
à la condition que, si R1 répond à la formule (B), R2, R3 et R5 représentent des atomes d’hydrogène et X
représente un groupe
hydroxyle, R4 ne représente pas un groupe méthoxy,
ou sel pharmacologiquement admissible d’un tel composé, pour l’utilisation en tant que médicament,
ou
R2 représente un atome d’hydrogène, ou un groupe alkyle en C1 à C5, alcoxy en C1 à C5, alcényle ou alcynyle
en C2 à C4, ou azido-alkyle en C1 à C4,
R3 représente un atome d’halogène, ou un groupe alkyle en C1 à C5, ou alkyle en C1 à C3 porteur de 1 à 3
atome(s) d’halogène à titre de substituant(s),
R4 représente un atome d’hydrogène, ou un groupe alkyle en C1 à C5 ou alcoxy en C1 à C5,
R5 représente un atome d’hydrogène ou d’halogène, ou un groupe alkyle en C1 à C5, alcoxy en C1 à C5 ou
acétoxy,
X représente un atome d’halogène ou un groupe OTBS, hydroxyle, formyloxy, acétoxy, nitro-oxy ou nitro-
oxyméthyle,
ou sel pharmacologiquement admissible d’un tel composé, pour l’utilisation en tant que médicament,
ou
R2 représente un atome d’hydrogène, ou un groupe alkyle en C1 à C5, alcoxy en C1 à C5, alcényle ou alcynyle
en C2 à C4, ou azido-alkyle en C1 à C4,
R3 représente un atome d’hydrogène ou d’halogène, ou un groupe alkyle en C1 à C5, ou alkyle en C1 à C3
porteur de 1 à 3 atome(s) d’halogène à titre de substituant(s),
R4 représente un groupe alkyle en C1 à C5 ou alcoxy en C1 à C5,
R5 représente un atome d’hydrogène ou d’halogène, ou un groupe alkyle en C1 à C5, alcoxy en C1 à C5 ou
acétoxy,
X représente un atome d’halogène ou un groupe OTBS, hydroxyle, formyloxy, acétoxy, nitro-oxy ou nitro-
oxyméthyle,
à la condition que, si R1 répond à la formule (B), R2, R3 et R5 représentent des atomes d’hydrogène et X
représente un groupe
hydroxyle, R4 ne représente pas un groupe méthoxy,
ou sel pharmacologiquement admissible d’un tel composé, pour l’utilisation en tant que médicament,
ou
R2 représente un groupe alkyle en C1 à C5, alcoxy en C1 à C5, alcényle ou alcynyle en C2 à C4, ou azido-alkyle
en C1 à C4,
R3 représente un atome d’hydrogène ou d’halogène, ou un groupe alkyle en C1 à C5, ou alkyle en C1 à C3
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porteur de 1 à 3 atome(s) d’halogène à titre de substituant(s),
R4 représente un atome d’hydrogène, ou un groupe alkyle en C1 à C5 ou alcoxy en C1 à C5,
R5 représente un atome d’hydrogène ou d’halogène, ou un groupe alkyle en C1 à C5, alcoxy en C1 à C5 ou
acétoxy,
X représente un atome d’halogène ou un groupe OTBS, hydroxyle, formyloxy, acétoxy, nitro-oxy ou nitro-
oxyméthyle,
ou sel pharmacologiquement admissible d’un tel composé, pour l’utilisation en tant que médicament,
ou
R2 représente un atome d’hydrogène, ou un groupe alkyle en C1 à C5, alcoxy en C1 à C5, alcényle ou alcynyle
en C2 à C4, ou azido-alkyle en C1 à C4,
R3 représente un atome d’hydrogène ou d’halogène, ou un groupe alkyle en C1 à C5, ou alkyle en C1 à C3
porteur de 1 à 3 atome(s) d’halogène à titre de substituant(s),
R4 représente un atome d’hydrogène, ou un groupe alkyle en C1 à C5 ou alcoxy en C1 à C5,
R5 représente un atome d’hydrogène ou d’halogène, ou un groupe alkyle en C1 à C5, alcoxy en C1 à C5 ou
acétoxy,
X représente un groupe OTBS, formyloxy, acétoxy ou nitro-oxyméthyle,
ou sel pharmacologiquement admissible d’un tel composé, pour l’utilisation en tant que médicament,
le terme alkyle englobant les groupes rectilignes, ramifiés ou cycliques.

2. Composé pour l’utilisation conforme à la revendication 1, ou sel pharmacologiquement admissible d’un tel composé,
qui répond à la formule (A) :

dans laquelle R1 représente un groupe choisi parmi les groupes de formules

ou de formule (B)

R2 représente un atome d’hydrogène, ou un groupe méthoxy, éthynyle ou azido-méthyle,
R3 représente un atome d’hydrogène ou de fluor, ou un groupe méthyle ou trifluorométhyle,
R4 représente un atome d’hydrogène, ou un groupe méthyle ou méthoxy,
R5 représente un atome d’hydrogène ou de chlore, ou un groupe acétoxy ou méthoxy,
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X représente un atome de chlore ou un groupe OTBS, hydroxyle, formyloxy, nitro-oxy ou nitro-oxyméthyle,
à la condition que, si R1 répond à la formule (B), R2, R3 et R5 représentent des atomes d’hydrogène et X
représente un groupe hydroxyle, R4 ne représente pas un groupe méthoxy.

3. Composé pour l’utilisation conforme à la revendication 2, dans lequel
R2 représente un atome d’hydrogène, ou un groupe méthoxy, éthynyle ou azido-méthyle,
R3 représente un atome d’hydrogène ou de fluor, ou un groupe méthyle ou trifluorométhyle,
R4 représente un atome d’hydrogène, ou un groupe méthyle ou méthoxy,
R5 représente un atome d’hydrogène ou de chlore, ou un groupe méthoxy,
X représente un atome de chlore ou un groupe OTBS, hydroxyle, formyloxy, nitro-oxy ou nitro-oxyméthyle,
à la condition que, si R1 répond à la formule (B), R2, R3 et R5 représentent des atomes d’hydrogène et X représente
un groupe hydroxyle, R4 ne représente pas un groupe méthoxy,
ou sel pharmacologiquement admissible d’un tel composé,
ou
R2 représente un atome d’hydrogène, ou un groupe méthoxy, éthynyle ou azido-méthyle,
R3 représente un atome de fluor, ou un groupe méthyle ou trifluorométhyle,
R4 représente un atome d’hydrogène, ou un groupe méthyle ou méthoxy,
R5 représente un atome d’hydrogène ou de chlore, ou un groupe acétoxy ou méthoxy,
X représente un atome de chlore ou un groupe OTBS, hydroxyle, formyloxy, nitro-oxy ou nitro-oxyméthyle,
ou sel pharmacologiquement admissible d’un tel composé,
ou
R2 représente un atome d’hydrogène, ou un groupe méthoxy, éthynyle ou azido-méthyle,
R3 représente un atome d’hydrogène ou de fluor, ou un groupe méthyle ou trifluorométhyle,
R4 représente un groupe méthyle ou méthoxy,
R5 représente un atome d’hydrogène ou de chlore, ou un groupe acétoxy ou méthoxy,
X représente un atome de chlore ou un groupe OTBS, hydroxyle, formyloxy, nitro-oxy ou nitro-oxyméthyle,
à la condition que, si R1 répond à la formule (B), R2, R3 et R5 représentent des atomes d’hydrogène et X représente
un groupe hydroxyle, R4 ne représente pas un groupe méthoxy,
ou sel pharmacologiquement admissible d’un tel composé,
ou
R2 représente un groupe méthoxy, éthynyle ou azido-méthyle,
R3 représente un atome d’hydrogène ou de fluor, ou un groupe méthyle ou trifluorométhyle,
R4 représente un atome d’hydrogène, ou un groupe méthyle ou méthoxy, R5 représente un atome d’hydrogène ou
de chlore, ou un groupe acétoxy ou méthoxy,
X représente un atome de chlore ou un groupe OTBS, hydroxyle, formyloxy, nitro-oxy ou nitro-oxyméthyle,
ou sel pharmacologiquement admissible d’un tel composé,
ou
R2 représente un atome d’hydrogène, ou un groupe méthoxy, éthynyle ou azido-méthyle,
R3 représente un atome d’hydrogène ou de fluor, ou un groupe méthyle ou trifluorométhyle,
R4 représente un atome d’hydrogène, ou un groupe méthyle ou méthoxy, R5 représente un atome d’hydrogène ou
de chlore, ou un groupe acétoxy ou méthoxy,
X représente un groupe OTBS, formyloxy ou nitro-oxyméthyle,
ou sel pharmacologiquement admissible d’un tel composé.

4. Composé pour l’utilisation conforme à n’importe laquelle des revendications 1 et 2, ou sel pharmacologiquement
admissible d’un tel composé, qui répond à la formule (C) :

dans laquelle

R2 représente un atome d’hydrogène, ou un groupe méthoxy, éthynyle ou azido-méthyle,
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R3 représente un atome d’hydrogène ou de fluor, ou un groupe méthyle ou trifluorométhyle,
R4 représente un atome d’hydrogène, ou un groupe méthyle ou méthoxy,
R5 représente un atome d’hydrogène ou de chlore, ou un groupe acétoxy ou méthoxy,
X représente un atome de chlore ou un groupe OTBS, hydroxyle, formyloxy, nitro-oxy ou nitro-oxyméthyle,

ou est choisi parmi les composés de formules :

étant entendu que le composé remplit, de préférence, les conditions suivantes :

R2 représente un atome d’hydrogène, ou un groupe méthoxy, éthynyle ou azido-méthyle,
R3 représente un atome d’hydrogène ou de fluor, ou un groupe méthyle ou trifluorométhyle,
R4 représente un atome d’hydrogène, ou un groupe méthyle ou méthoxy,
R5 représente un atome d’hydrogène ou de chlore, ou un groupe méthoxy,
X représente un atome de chlore ou un groupe OTBS, hydroxyle, formyloxy, nitro-oxy ou nitro-oxyméthyle,
ou un sel pharmacologiquement admissible d’un tel composé,
ou
R2 représente un atome d’hydrogène, ou un groupe méthoxy, éthynyle ou azido-méthyle,
R3 représente un atome de fluor, ou un groupe méthyle ou trifluorométhyle,
R4 représente un atome d’hydrogène, ou un groupe méthyle ou méthoxy,
R5 représente un atome d’hydrogène ou de chlore, ou un groupe acétoxy ou méthoxy,
X représente un atome de chlore ou un groupe OTBS, hydroxyle, formyloxy, nitro-oxy ou nitro-oxyméthyle,
ou un sel pharmacologiquement admissible d’un tel composé,
ou
R2 représente un atome d’hydrogène, ou un groupe méthoxy, éthynyle ou azido-méthyle,
R3 représente un atome d’hydrogène ou de fluor, ou un groupe méthyle ou trifluorométhyle,
R4 représente un groupe méthyle ou méthoxy,
R5 représente un atome d’hydrogène ou de chlore, ou un groupe acétoxy ou méthoxy,
X représente un atome de chlore ou un groupe OTBS, hydroxyle, formyloxy, nitro-oxy ou nitro-oxyméthyle,
ou un sel pharmacologiquement admissible d’un tel composé,
ou
R2 représente un groupe méthoxy, éthynyle ou azido-méthyle,
R3 représente un atome d’hydrogène ou de fluor, ou un groupe méthyle ou trifluorométhyle,
R4 représente un atome d’hydrogène, ou un groupe méthyle ou méthoxy,
R5 représente un atome d’hydrogène ou de chlore, ou un groupe acétoxy ou méthoxy,
X représente un atome de chlore ou un groupe OTBS, hydroxyle, formyloxy, nitro-oxy ou nitro-oxyméthyle,
ou un sel pharmacologiquement admissible d’un tel composé,
ou
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R2 représente un atome d’hydrogène, ou un groupe méthoxy, éthynyle ou azido-méthyle,
R3 représente un atome d’hydrogène ou de fluor, ou un groupe méthyle ou trifluorométhyle,
R4 représente un atome d’hydrogène, ou un groupe méthyle ou méthoxy, R5 représente un atome d’hydrogène
ou de chlore, ou un groupe acétoxy ou méthoxy,
X représente un groupe OTBS, formyloxy ou nitro-oxyméthyle,
ou un sel pharmacologiquement admissible d’un tel composé.

5. Composé pour l’utilisation conforme à n’importe lesquelles des revendications 1 à 4, le composé remplissant l’une
des conditions suivantes :

(i) X représente un atome de chlore, ou un groupe nitro-oxy ou OTBS, R1 répond à la formule (B), R2 représente
un atome d’hydrogène, les R3 à R5 représentent tous des atomes d’hydrogène, ou au moins un des R3 et R4
représente un groupe méthyle et R5 représente un groupe acétoxy,
(ii) X représente un atome de chlore, ou un groupe nitro-oxy ou OTBS, R1 répond à la formule (B), R2 représente
un atome d’hydrogène, les R3 à R5 représentent tous des atomes d’hydrogène, ou R3 et R4 représentent des
groupes méthyle et R5 représente un groupe acétoxy,
(iii) R1 répond à la formule (B), les R2 à R5 représentent tous des atomes d’hydrogène, et X est choisi parmi
un atome de chlore et les groupes OTBS, hydroxyle, nitro-oxy, nitro-oxyméthyle et formyloxy.

6. Composé pour l’utilisation conforme à n’importe lesquelles des revendications 1 à 5, ou sel pharmacologiquement
admissible d’un tel composé, le composé étant choisi parmi les suivants :

2-acétoxy-5-méthylbenzoate de 4-[(nitro-oxy)-méthyl]-phényle,
2-acétoxy-5-fluorobenzoate de 4-[(nitro-oxy)-méthyl]-phényle,
2-acétoxy-4-méthylbenzoate de 4-[(nitro-oxy)-méthyl]-phényle,
2-chloro-5-(trifluorométhyl)-benzoate de 4-{[(tert-butyl-diméthylsilyl)-oxy]-méthyl}-phényle,
2-chloro-5-(trifluorométhyl)-benzoate de 4-(hydroxyméthyl)-phényle,
2-chloro-5-(trifluorométhyl)-benzoate de 4-[(nitro-oxy)-méthyl]-phényle,
benzoate de 4-{[(tert-butyl-diméthylsilyl)-oxy]-méthyl}-phényle,
benzoate de 4-[(nitro-oxy)-méthyl]-phényle,
benzoate de 4-[(formyloxy)-méthyl]-phényle,
benzoate de 2-méthoxy-4-[(nitro-oxy)-méthyl]-phényle,
benzoate de 4-(chlorométhyl)-phényle,
1-naphtoate de 4-[(nitro-oxy)-méthyl]-phényle,
cyclohexane-carboxylate de 4-[(nitro-oxy)-méthyl]-phényle,
5-aminonaphthalène-1-sulfonate de 4-[(nitro-oxy)-méthyl]-phényle,
benzoate de 4-[2-(nitro-oxy)-éthyl]-phényle,
2-méthoxybenzoate de 4-[(nitro-oxy)-méthyl]-phényle,
4-méthoxybenzoate de 4-[(nitro-oxy)-méthyl]-phényle,
benzoate de 2-éthynyl-4-[(nitro-oxy)-méthyl]-phényle,
benzoate de 2-(azido-méthyl)-4-[(nitro-oxy)-méthyl]-phényle,
2-oxo-2-phényl-acétate de 4-[(nitro-oxy)-méthyl]-phényle,
et 2-oxopropanoate de 4-[(nitro-oxy)-méthyl]-phényle.

7. Composé conforme à la formule (A) :

dans laquelle R1 représente un groupe choisi parmi les groupes de formules
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ou de formule (B)

R2 représente un atome d’hydrogène ou un groupe alkyle en C1 à C5, alcoxy en C1 à C5, alcényle ou alcynyle
en C2 à C4, ou azido-alkyle en C1 à C4,
R3 représente un atome d’hydrogène ou d’halogène, ou un groupe alkyle en C1 à C5, ou alkyle en C1 à C3
porteur de 1 à 3 atome(s) d’halogène à titre de substituant(s),
R4 représente un atome d’hydrogène, ou un groupe alkyle en C1 à C5 ou alcoxy en C1 à C5,
R5 représente un atome d’hydrogène ou d’halogène, ou un groupe alkyle en C1 à C5 ou alcoxy en C1 à C5,
X représente un atome d’halogène ou un groupe OTBS, hydroxyle, formyloxy, acétoxy, nitro-oxy ou nitro-
oxyméthyle,

ou composé conforme à n’importe lesquelles des revendications 1 à 6,
ou benzoate de 4-(hydroxyméthyl)-phényle,
ou sel pharmacologiquement admissible d’un tel composé,
pour l’utilisation dans le traitement d’une maladie néoplasique ou d’un trouble (dys)prolifératif.

8. Composé pour l’utilisation conforme à n’importe lesquelles des revendications 1 à 7, le composé étant choisi dans
l’ensemble constitué par les suivants :

9. Composé pour l’utilisation conforme à n’importe laquelle des revendications 7 et 8, la maladie ou le trouble étant
un cancer, étant entendu que le composé respecte, de préférence, l’une des conditions suivantes :
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(i) le cancer est choisi dans l’ensemble constitué par des cancers de la prostate, du pancréas, du poumon, de
la peau, du sein, de la vessie, du côlon et du sang,
(ii) le cancer est un cancer de l’ovaire.

10. Composé pour l’utilisation conforme à la revendication 9, le cancer étant une leucémie lymphoïde chronique.

11. Composition pharmaceutique comprenant un composé défini dans n’importe lesquelles des revendications 1 à 8,
ou un sel pharmacologiquement admissible d’un tel composé, mélangé à au moins un véhicule pharmacologique-
ment admissible.

12. Trousse comportant une forme galénique d’un composé défini dans n’importe lesquelles des revendications 1 à 8,
ou une composition conforme à la revendication 11.
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