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USE OF COX-2 INHIBITORS FOR PREVENTING 
IMMUNODEFICIENCY 

[0001] The invention is in the ?eld of treatment of immu 
node?ciencies and viral infections. More speci?cally, the 
invention relates to the use of cyclooxygenase-2 (COX-2) 
inhibitors or derivatives thereof in immunomodulation for 
treatment of immunode?ciency and viral diseases; espe 
cially HIV infection and AIDS and related conditions. 

[0002] Prostaglandins play an important role in the in?am 
mation process and inhibition of formation of prostaglandins 
has been a popular target for development of anti-in?am 
matory drugs. Non-steroid anti-in?ammatory drugs 
(NSAID’s) inhibit cyclooxygenase (COX) Which is an 
enZyme involved in the biosynthesis of prostaglandin inter 
mediates from arachidonic acid. There are several NSAID’s 
in clinical use including drugs like indomethacin, piroxicam, 
tenoxicam, diclofenac, meloxicam, tenidap, isoxicam, ace 
tylsalicylic acid, di?unisal, sulindac, ibuprofen, naproxen 
and ketoprofen. 

[0003] NSAID’s are today among the most Widely pre 
scribed drugs WorldWide. 

[0004] These NSAID’s are clinically efficient drugs and 
they possess antipyretic, anti-in?ammatory and antithrom 
botic effects. The main indications for this class of drugs are 
arthritis including osteoarthritis and rheumatoid arthritis, 
painful musculoskeletal conditions and general pain condi 
tions. HoWever, there are severe side-effects With these 
drugs. The most frequent side effects are gastrointestinal 
ulceration and bleeding, inhibition of platelet aggregation 
and interaction With other drugs. 

[0005] In the early 1990’s a second COX isoform of the 
enZyme Was cloned. This neW COX isoform is noW knoWn 
as COX-2 (Vane et al, 1998, Ann. Rev. Pharmacol. Toxicol., 
38, p97-120). 

[0006] There are noW tWo Well knoWn isoforms of COX, 
COX-1 and COX-2 (recently the existence of COX-3 has 
also been postulated). COX-1 is present in most tissues and 
can be regarded as the housekeeper enZyme. The activity of 
the COX-1 enZyme protects, for example, the lining in the 
gastrointestinal tract. COX-2, hoWever, is not present nor 
mally but increases during in?ammation. Several of the side 
effects of NSAID’s are related to inhibition of COX-1 
enZyme. NSAID’s inhibit both COX-1 and COX-2 (see 
Tables 1-3): 

TABLE 1 

IC50 values and COX-2/COX-1 ratios of different 
NSAID’s in guinea pig macrophage model (IC5U values from 

Engelhart et al. in J. In?ammatory Res., 44, p 422-43, 
1995) 

cox-2 Ic5D cox-1 Ic5D cox-2 selectivity 
NSAID’S (,umol/litre) (,umol/litre) COX-1/COX-2 

Meloxicam 0.0019 0.00577 3 
Diclofenac 0.0019 0.000855 0.45 
Piroxicam 0.175 0.00527 0.030 
Tenoxicam 0.322 0.201 0.6 

Indomethacin 0.00 636 0.00021 0.03 
Teridep 47.8 0.393 0.008 
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[0007] 

TABLE 2 

IC5O values for NSAID’s in intact cell on COX-1 
(bovine endothelial cells) and COX-2 (stimulated 

macrophages) (IC5U values from Taketo in J. National 
Cancer Institute 90 p 1529-1536 1998) 

COX-2 IC5U COX-1 IC5U COX-2 selectivity 
NSAID’S (,umol/litre) (,umol/litre) COX-1/COX-2 

Asprin 50 0.3 0.006 
Indomethacin 0.6 0.01 0.02 

Tolfenamic acid 0.005 0.0003 0.06 
Ibuprofen 15 1 0.07 

Acetaminophen 20 2.7 0.1 
Sodium salicylate 100 35 0.35 

BW 755C 1.2 0.65 0.5 
Flubiprofen 0.025 0.02 0.8 
Carprofen 3 3 1 
Diclofenac 0.35 0.5 1.4 
Naproxen 1.3 2.2 1.7 
BF 389 0.03 0.15 5 

[0008] 

TABLE 3 

Inhibition of recombinant human PGH synthesis 
(COX-1 and COX-2) (IC5U values from Laneuvill et al. in 

J. Pharm. Exp. Ther. 271 p 927-34 1994) 

COX-2 IC5U COX-1 IC5U COX-2 selectivity 
NSAID’S (,umol/litre) (‘umol/litre) COX-1/COX-2 

Indomethacin >1000 13.5 <0.01 
Sulindac sulphide 50.7 1.3 0.03 

Piroxicam >500 17.7 0.04 
Diclofenac 20.5 2.7 0.13 
Flubiprofen 3.2 0.5 0.16 

Meclofenemate 9.7 1.5 0.15 
Phenylburazone >100 16.0 <0.16 

Naproxen 28.4 4.8 0.17 
Ibuprofen 12.5 4.0 0.3 
Ketorolac 60.5 31.5 0.5 

tromethamine 
DHA (22:6) 41 25.6 0.6 
6-MNA 93.5 64.0 0.7 
Etodolac 60 74.4 1.2 

Salicyclic acid >1000 >1000 —1 

[0009] During the last decade several neW selective 
COX-2 inhibitors and so called “preferential” COX-2 inhibi 
tors have been identi?ed. Several of these COX-2 inhibitors 
have been developed and a feW of these have recently 
reached the market. Some of these neW COX-2 inhibitors do 
not shoW inhibition of COX-1 in clinical doses. Extensive 
clinical studies and clinical practise on use of these COX-2 
inhibitors shoW that these neW COX-2 inhibitors have great 
advantages With regard to safety compared to non-selective 
NSAID’s. For revieWs on COX-2 inhibitors see for example 
Golden et al., 1999, Osteoarthritis. 25, p359-379, Mitchel et 
al., 1999, Brit. J. Pharmacol., 128, p1121-1132, Lipsky, 
1999, Am. J. Med., 106 (5B), p515-575, Taketo, 1998, J. 
National Cancer Inst., 90, p1529-1537, GrisWold et al., 
1996, Med. Res. Rev., 16, p181-206 and ReitZ et al., 1995, 
Ann. Rep. Med. Chem., 30, p179-188. 

[0010] Further publications of interest on different COX-2 
inhibitors include for example: Lane, 1997, J. Rheumatol., 
24 (suppl. 49), p20-24, Mehlish et al., 1998, Clin. Pharma 
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col. Ther., 63, p1-8, Zhao et a1., 1997, Arthritis Rheum., 40 
(supp1.), S88, Ehrich et a1., 1997, Arthritis Rheum., 40 
(supp1.), S93, MaZiasZ et a1., 1997, Arthritis Rheum., 40 
(supp1.), S195, Mengle-GaW et a1., 1997, Arthritis Rheum., 
40 (supp1.), S93, Morrison, 1999, Clin. Ther., 21, p943-953, 
Chan et a1., 1995, J. Pharmacol. Exp. Ther., 274, p1531-37, 
Riendeau et a1., 1997, Br. J. Pharmacol., 121, p105-117, 
Black et a1., 1999, J. Med. Chem., 42, p1274-81, Cuo et a1., 
1996, J. Biol. Chem., 271, p19134-39, Geiss, 1999, Scand. 
J. Rheumatol., 109 (supp1.), p31-37, Warner et a1., 1999, 
PNAS USA, 96, p7563-68, Bjarnson et a1., 1997, Scand. J. 
Gastroenterol., 32, p126-130, Danneberg et a1., 1999, 
Semin. Oncol., 26, p499-504, Mitchell et a1., 1993, PNAS 
USA, 90, p11693-97, Futaki et a1., 1994, Prostaglandins, 47, 
p55-9, Futaki et a1., 1993, J. Pharm. Pharmacol., 45, p753-5, 
Masferrer et a1., 1994, PNAS USA, 91, p3228-32, Klein et 
a1., 1994, Biochem. Pharmacol., 48, p1605-10, ReitZ et a1., 
1994, J. Med. Chem., 37, p3878-81, Seibert et a1., 1994, 
PNAS USA, 91, p12013-17, Klein et a1., 1996, Biochem. 
Pharmacol., 51, p285-90, Nantal et a1., 1998, 9th Intern. 
Conference In?amm. Res. Assoc., November 1-5, Pennig et 
a1., 1997, J. Med. Chem., 40, p1347-65 and Puig et a1., 2000, 
J. Med. Chem., 43, p214-223. 

[0011] COX-2 inhibitors are a relatively diverse group of 
compounds from a chemical structure point of vieW. Com 
pounds Which selectively inhibit COX-2 are described in 
many patent documents of the last decade. Some of these are 
WO 94/26781, WO 94/20480, WO 94/13635, WO 
95/00501, WO 94/27980, WO 94/15932, WO 95/21817, 
WO 95/15316, WO 96/06840, WO 96/03388, WO 
96/03387, WO 96/03392, WO 96/25405, WO 96/24584, 
WO 96/03385, WO 96/16934, WO 98/41516, WO 
98/43966, WO 99/12930, EPO 673 366, WO 98/41511, WO 
98/47871, WO 99/20110, WO 99/23087, WO 99/14194, 
WO 99/14195, WO 99/15513 and WO 99/15503 and in US. 
Pat. Nos. 5,380,738, 5,344,991, 5,393,790, 5,434,178, 
5,474,995, 5,475,018 and 5,510,368. 

[0012] TWo compounds are currently launched, rofecoXib 
(4-(4-methy1su1fony1)pheny1)-3-pheny1-2(5H)-furanone) (I) 
in VioXX® and ce1ecoXib (4-(5-(4-methy1phenyl)-3-(tri?uo 
romethy1)-1H-pyraZo1-1-y1) -benZenesu1fonamide) (II) in 
Ce1ebra®: (I) 

0 
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[0013] RofecoXib is described in WO 93/0500501 from 
Merck Frosst Canada and further in Morrison, 1999, Clin. 
Ther., 21, p943-953, Chan et a1., 1995, J. Pharmacol. Exp. 
Ther., 274, p1531-37 and in Nantel et a1., 1998, supra. 

[0014] Celecoxib is described by Geiss, 1999, Scand. J. 
Rheumatol., 109 (supp1.), p31-37 and by Penning et a1., 
1997, J. Med. Chem., 40, p1347-65. CelecoXib is described 
to be 375-fold more selective for COX-2 compared to 
COX-1. 

[0015] Several other COX-2 inhibitors have been evalu 
ated in biological systems and some of these are BF 389 
(III), CGP 28232 (IV), DFP, DFU (v), DuP 697 (v1), 
etodolac (VII), PK 3311 (VIII), ?osulide (IX), L-745,337 
(X), meloXicam (Mobic®, US. Pat. No. 4,233,299, 4-hy 
droXy-2-methyl-N-(5-methyl-2-thiaZo1y1)-1,1-dioXide-2H 
1,2-benZothiaZine-3-carboXamide) (XI), MF tricyclic (XII), 
nimesulide (XIII), NS-398 (XIV) and SC-58125 (XV): 

(III) 

OH 

(IV) 

(V) 
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[0017] The above described compounds form preferred 
COX-2 inhibitors for use in the methods described herein 
after. 

[0018] The indications for COX-2 inhibitors are arthritis, 
musculoskeletal pain conditions and general pain Which 
have been treated With classical NSAIDs such as indometha 
cin, diclofenac and naproXen. Recently, it has also been 
suggested to use COX-2 inhibitors in cancer therapy and 
maybe also cancer prevention. COX-2 inhibitors might also 
have potential for use in relation to AlZheimer disease and 
other dementia-associated brain processes. 

[0019] The potentials of the clinical utility of COX-2 
inhibitors are discussed in for eXample Nature, 367, p215 
216 (1994), in Drug NeWs and Perspectives, 7, p501-512 
(1994), in Annual Reports in Medicinal Chem., 30, p179 
188 (1995) and in Oncogene, 18, p7908-7916 (1999). 
[0020] There are no speci?c suggestions for use of COX-2 
inhibitors in antiviral therapy or more speci?cally in HIV/ 
AIDS therapy, and no COX-2 inhibitors have been tested 
With regard to anti-HIV effects. Furthermore, there is no 
suggestion to use COX-2 inhibitors (or non-selective COX 
inhibitors) as immunostimulatory agents in the treatment of 
immunode?ciency of viral and non-viral origin. 
[0021] HIV infection and AIDS is a major health problem 
With more than 33 million people infected With the virus 
WorldWide. Most of the infected people are located in Africa 
(sub-Sahara) and in parts of Asia. There are today tWo 
classes of anti-AIDS compounds in routine clinical use; 
inhibitors of HIV reverse transcriptase and inhibitors of HIV 
protease. HIV reverse transcriptase inhibitors can be divided 
into non-nucleoside reverse transcriptase inhibitors (NNR 
TIs) and nucleoside reverse transcriptase inhibitors (NRTIs). 
[0022] The most frequently used NNRTI’s are nevirapine, 
delavirdine, efavirenZ, emivirine and T180. The most fre 
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quently used NRTI’s include Zidovudine, didanosine, stavu 
dine and Zalcitabine. Clinically useful HIV protease inhibi 
tors include inclinavir, palinavir and saquiravir. 

[0023] The present treatment of HIV infection and AIDS 
is based on a combination of several drugs, a so-called 
cocktail of inhibitors of reverse transcriptase and protease 
inhibitors. These combinations, called HAART (highly 
active antiretroviral therapy), are quite effective and can 
reduce the virus back to undetectable levels in patient’s 
blood. HoWever, HAART is not a cure for the patient, 
because the virus is still present in the immune cells, and the 
disease can reappear at any time; upon discontinuation of 
therapy viremia peaks and rapid progression to AIDS is 
frequently observed. Furthermore, the immunode?ciency 
and the HIV-speci?c T-cell dysfunction persists during 
HAART. This therapy requires life-long treatment and the 
treatment is very expensive. The cost of the drugs alone, 
often exceeds USD 15 000. There are, in addition, several 
other problems associated With this therapy; dif?culties With 
patient compliance (complicated drug regimes), develop 
ment of resistant viruses, non-ideal pharmacokinetics and 
side effects such as, for example, suppression of bone 
marroW and long-term metabolic effects. 

[0024] For recently published revieWs on anti-HIV 
therapy see for example: Hilgegroth, 1998, Pharm. uns. 
Zeit., 1998, 27, p22-25, Hilgegroth, 1998, Pharm. uns Zeit., 
7, p111-116, Stellbrink, 1997, Dk ArZtebl, 94, p2497-2503, 
Rettle et al., 1998, Int. J. STD AIDS, 9, p80-87, De-Clercq, 
1998, Antiviral Res., 38, p153-179, Gait et al., 1995, 
TIBTECH, 13, p430-438 and RedshaW et al. in “Emerging 
Drugs: The Prospects of Improved Medicines”, Chapter 6, 
p127-154, 1997. 

[0025] In conclusion, although multidrug combinations 
like HAART has signi?cantly improved the prognosis for 
patients suffering from HIV infection, there is a medical 
need for neW compounds in antiviral therapy of HIV; 
especially agents stimulating the immune system. The 
present invention addresses this need. 

[0026] Expression of COX-2 is normally restricted to 
brain/brain processes, to arthritic synovia and sites of tissue 
injury. COX-2 is not found in normal lymph nodes or 
lymphocytes. It has noW surprisingly been found hoWever 
that in mice infected by the immunode?ciency disorder 
MAIDs, lymph node cells express high levels of COX-2. 
Furthermore, positively selected CD4+ and CD8+ T cells as 
Well as B cells from MAIDS lymph nodes contained high 
levels of COX-2 (see Example 2). It has been found that this 
COX-2 may be targetted to alleviate symptoms of the 
immunode?ciency disorder, eg to alleviate T cell dysfunc 
tion by acting as an immunostimulant, eg by generating 
antigen-speci?c immune responses. 

[0027] Whilst not Wishing to be bound by theory, it is 
believed that COX-2 activity increases PGE2 production 
Which in turn increases the levels of cAMP Which activates 
the PKA signalling pathWay resulting in impaired lympho 
cyte function. Work conducted on mice With MAIDs in vivo 
illustrates that COX-2 inhibitors improve the immune func 
tions of T cells (see Example 6). 

[0028] The present invention provides a neW method for 
treating or preventing immunode?ciency; especially for 
treatment of HIV and AIDS Which comprises treating a 
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subject With a therapeutically effective amount of a COX-2 
inhibitor or derivative or pharmaceutically acceptable salt 
thereof. 

[0029] Thus in a ?rst aspect the present invention provides 
a method of treating or preventing a disorder typi?ed by 
increased COX-2 activity, such as disorders typi?ed by 
decreased immune function, in a human or non-human 
animal (eg through increased COX-2 expression) Wherein 
said animal is administered a therapeutically effective 
amount of a COX-2 inhibitor or derivative or pharmaceuti 
cally acceptable salt thereof. 
[0030] As used herein increased COX-2 activity refers to 
increased levels of activity either through the production of 
more COX-2 molecules (e.g. increased expression), and/or 
more active molecules (e.g. conversion from latent to active 
forms or removal of inhibition of the active form). Prefer 
ably said disorder is typi?ed by decreased immune function, 
ie. is a condition of immunode?ciency e.g. exhibits lym 
phocyte dysfunctions. As used herein “immunode?ciency” 
refers to impaired function of cells involved in normal 
immune responses, particularly B and T cells. Thus com 
pounds described herein may be used to achieve immuno 
stimulatory effects to enhance immune responses. Thus 
COX-2 inhibitors are considered to have immunomodula 
tory effects. Preferably conditions Which may be treated 
include virally-induced immunode?ciency disorders. 
[0031] Thus, the method above Would be useful for, but 
not limited to, the treatment of HIV or AIDS related disor 
ders in a subject. For example, approximately 50% of 
patients With common variable immunode?ciency have a 
T-cell dysfunction similar to that of HIV infection and could 
bene?t from immunostimulatory treatment. According to the 
present invention, any COX-2 inhibitor may be administered 
to a subject in need of HIV/AIDS therapy. Thus preferred 
conditions for treatment according to the invention include 
infection by retroviruses, particularly HIV (and infection by 
related viruses in other animals, eg SIV, FIV, MAIDS) and 
the resultant AIDS and treatment of common variable immu 
node?ciency and related conditions to the aforementioned 
conditions. 

[0032] Subjects Which may be treated are preferably mam 
malian, preferably humans and companion or agricultural 
animals such as dogs, cats, monkeys, horses, sheep, goats, 
coWs, rabbits, rats and mice. 

[0033] Alternatively stated, the present invention provides 
a COX-2 inhibitor or derivative or pharmaceutically accept 
able salt thereof for treating or preventing a disorder typi?ed 
by increased COX-2 activity as described above or the use 
of a COX-2 inhibitor or derivative or pharmaceutically 
acceptable salt thereof in the preparation of a medicament 
for treating or preventing a disorder typi?ed by increased 
COX-2 activity as described above. As used herein “treat 
ing” refers to the reduction or alleviation, preferably to 
normal levels, of one or more of the symptoms of said 
disorder, e.g. infectivity or a reduction or alleviation of 
immune dysfunction. “Preventing” refers to absolute pre 
vention, i.e. absence of detectable infectious agent, e.g virus 
and/or maintenance of normal levels With reference to a 
particular symptom (e.g. COX-2 activity) or reduction or 
alleviation of the extent or timing (e.g. delaying) of the onset 
of that symptom. 

[0034] The enZyme cyclooxygenase 2 is a neW target for 
HIV/AIDS therapy. The term “COX-2 inhibitor” denotes a 
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compound able to inhibit the enzyme cyclooxygenase 2 
Without signi?cant inhibition of cyclooxygenase 1 When 
administered at a particular concentration. Preferably, it 
includes compounds having a selectivity for cyclooxyge 
nase-2 inhibition relative to cyclooxygenase-1 inhibition 
(eg as determined by the COX-1:COX-2 IC8O ratio accord 
ing to the WHMA test, see beloW) of at least 10, more 
preferably of at least 50, and even more preferably of at least 
100. (The selectivity ratio for one speci?c compound Will 
vary With the biological assay and the form in Which it is 
expressed (preferably expressed as the ratio of COX 
1:COX-2 IC5Oor IC8O), see tables 1-4). The ratios described 
here refer to data obtained in one or more relevant, Well 
knoWn COX assays, preferably using puri?ed human 
enZymes, e.g. ratio of IC5O values for example as determined 
by Engelhart et al., 1995, supra. Preferably hoWever, the test 
is the WHMA test as described beloW. 

[0035] A number of analyses of relative potencies of 
COX-1 and COX-2 have been performed using a Wide range 
of assay systems from isolated puri?ed enZymes to intact 
cells and cell models from various species. HoWever, at 
present, the most Widely accepted model is the human Whole 
blood assay (WBA) and a modi?ed version William Harvey 
human modi?ed Whole blood assay (WHMA) Which is the 
preferred assay. These assays make use of readily available 
human cells for testing Which is preferable for human use of 
the compounds. It also takes into account the binding of 
NSAIDs to plasma proteins. Furthermore, assessment of 
selectivity is preferably made at IC8O rather than at IC5O as 
the concentration curves for inhibition of COX-2 and 
COX-1 are not parallel and since most compounds are used 
at doses giving steady-state plasma concentrations of closer 
to 80% inhibition (Warner et al., 1999, PNAS USA, 96, 
p7563-7568) 

[0036] In the WBA assay, for COX-1 analysis blood is 
treated With test agent folloWed 60 min later by calcium 
ionophore and incubated for 30 min after Which plasma is 
collected. For COX-2 analysis, blood is treated With aspirin 
to inhibit COX-1 and 6 hours later With lipopolysaccharide 
and test agent and incubated for 18 hours after Which plasma 
is collected. Subsequently, the content of thromboxane B2 in 
plasma is assessed by radioimmunoassay as a measure of 
COX activity. 

[0037] In the WHMA assay, COX-1 analysis is conducted 
as above. For COX-2 analysis, blood is treated With condi 
tioned medium from cultures of human airWay epithelium 
cells (A549) exposed to interleukin 1B for 24 hours and 
incubated With this medium together With test agent for 60 
min after Which calcium ionophore is added folloWed 30 
min later by diclofenac to stop production of prosanoids. 
Subsequently, plasma is collected and analysed for its con 
tent of prostaglandin E2 in plasma by radioimmunoassay as 
a measure of COX-2 activity. The times of incubation for 
assessment of COX-1 and COX-2 activities are similar in 
this last assay Which makes activities more comparable and 
the WHMA the preferred assay. 

[0038] Using this assay, selectivity based on COX-2/ 
WHMA-COX-1 at IC80 is shoWn in Table 4 Where 0.2 and 
0.02 represents 5- and 50-fold selectivities for COX-2, 
respectively. 
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TABLE 4 

(Ratio COX-2/COX-1 at IC80 according to the WHMA 
test taken from Warner et al. supra): 

Ratio COX- 2/WHMA- COX- 1 
Compound at IC80 

Diisopropyl?uorophosphate <0.01 
L-745337 <0.01 
rofecoxib 0.015 
NS398 <0.05 
SC58125 <0.01 (WBA assay) 
etodolac 0.043 

meloxicam 0.091 
celecoxib 0.11 
nimesulide 0.17 

[0039] In a preferred feature therefore the selectivity ratio 
is determined according to the WHMA assay at IC8O and 
compounds having a selectivity ratio of COX-2zCOX-1 of 
less than 0.2, preferably less than 0.05, e.g. less than 0.02, 
preferably less than 0.01, e.g. <0.005 are particularly pre 
ferred for use in methods of the invention. Alternatively 
stated, preferred compounds have a COX-1:COX-2 selec 
tivity ratio (according to the WHMA assay at IC8O) of more 
than 2, preferably more than 5, especially preferably more 
than 50 or 100, as mentioned previously. 

[0040] “Inhibition” as referred to herein refers to a reduc 
tion in measurable cyclooxygenase-2 activity. This may be 
achieved by affecting transcription, translation, post-trans 
lational modi?cation or activity of COX-2. Preferably hoW 
ever inhibition is achieved by inhibiting the enZymatic 
activity, ie interfering With the active site of pre-existing 
active COX-2 molecules. 

[0041] Preferably, COX-2 inhibitors for treatment of 
immunode?ciency or viral infection, especially HIV infec 
tions and AIDS, have a COX-2 IC5O of less than about 0.5 
pmol/litre, more preferably less than about 0.2 pmol/litre. 

[0042] The method provided herein relates to the use of 
COX-2 inhibitors or derivatives thereof in the prevention 
and treatment of various conditions, including immuno 
de?ciencies and viral infections; especially HIV and AIDS. 

[0043] In one preferred embodiment of the present inven 
tion, the COX-2 inhibitor for treatment according to the 
invention is selected from acidic sulfonamides. 

[0044] In one preferred embodiment, COX-2 inhibitors for 
use in the invention are selected from the compounds 
according to the general formula A beloW including meth 
ansulphonamide ethers and thioethers: 




























