= 2- et hyl fygpvwenes2one and structural

-

o

. phenyl ar si ne oxi de. These conpounds are,

; RSTUe3e| 6>6t TWD 02/ 20525 PCT/ CA01/ 01285 -1 NOVEL PROTEI N TYROSI NE
PHOSPHATASE | NHI BI TOR The present MWHMMMW | ates to the use of

onmpounds as PUTACAI1W1285r OSi ne
phosphat ase (PTP) inhibitors and 5 theisoase in the treatnment of di seases

~or disorders nediated by protein tyrosi ne phosphatases, in particul ar

cancer and type Il diabetes. It also rel-ates to the production of

2- et hyl § | one and novel diastereoneric precursors thereto by the
femmﬂﬁmmmw a ROWELL PRUTRINITYHOSINE PANUSPHATESE BRHIBITOR pr ecur sor s
as 2-methylTervenul one. val ent nodification by tyrosine
phosphosyidati on is a major mechanismfor regulating the functions of

Pat hogeni o pr ocesSREPEpERFEeRETERET 9 it oty U gy nam o
actions of p ' ' | inhfBibs)and
Numer ous andgtg%g%:r?]fl%; gﬂﬁgﬁél%?}%%ﬁ §§ %fpléﬁé@;@%%@e @5%@%&?@“&@8 t eaélt ed as
15 t her apgutiheirage it the agatiniest ofhdissasesthir isdess mediateddiytprotein tytwirear ge

diversity of the PTP superfam |y and the denonstrated roles of several PTPs
as positive phagphatessssingerticaler ganger andging [lidiepetrst Hadspsrekins tofhecert ai n hunan

di seases, indicgates t e t . ) S Largets for
t herapeutic Pﬁgﬁ}l%tlﬂna?%ﬁ?ﬁ%sv e’ﬁgél)l?eggeh%ﬁgo?gmlﬁ{tﬁf&#‘gﬁ%g%&%315 ?%tl%[?r?g tyrosi ne
phosphat e 20ypHasiineRied 08 h A8 68 milfvdlal BBYin Derddb hed@d of fedprediirefs & asses
based on their structural organisation. Class | contains the non-receptor

mol ecul es posdaggsdo 2methydfervenslont.yti ¢ domain (for exanple PTP I B, TCPTP,
SHP- 2) . ass |l and |I1 PTPases, are receptor-like transoenbrane proteins.
Class || ?Qont ai nsal@’ﬁi%n 1qq£%a%§p}?§|tgo§wBﬁpsgixmy&éggtlgﬁmai]%rl'a%c NiE 1sféﬁh as
PTP(err) (HP i RThex i i r. HPTP(err),
HPTPB, HPTPETFEES%‘%% tﬁqﬁgégor? 5 Ioggssess hd ﬁéfélt‘gg%uggéﬁht@% of Gelid, ytic

donmi ns i n tpigysilbgipilasdipathoggiioprooésseshdt isokearsibly. cohtrobesthbegh thound t hat
over - expression of the receptor-I|ike human PTPa (HPTP3) res in
per si st ent agYnapHe %@Pl’gﬁf"fﬁﬁ’éﬂéigﬁ’%m Wés%i(ﬁggé) ‘H@tﬂhﬁﬁgﬁaﬁ?s @,FL)‘.% -src is
speci ficallygand Ms%ﬂﬁ'gé}ﬁfﬁcyifﬂﬁﬂﬁpfsao%%@i{akx@%e ﬁ'sél %Htagé'te%téa%g repressed

h i ce o? pp60

during 30 interphase. SS 0 cycle contro C-Src occurs upon
nut ati on 18f {hfapSdtic enkgaiak: Whem (Racs: i addigondokigdidersitt 6f the PBma
m ddl e- T-anti gen, and these WO 02/ 2052S PCT/ CA01/ 01285 -2 conditions
result in cetipetfemplyfand e desronsirated rales ofgevrral RIPsmsipesiting regatateys ohat  PTPa

may function an.oncogene. An inhibitor of PIPa |s. . use in
the treat mn?e@mélﬁlﬁﬁrﬂ%rpa WBF?cPWgceétﬁme}}ué% %E)%féesvlé’%mg{egfﬁ%%g‘l&ér ¢ ki nase
activity. PTEhdsphhiRidsQrSalsmyroRRsibs Rladdfok HiRRipeatit HaRipulativhi bi ting an

el evated [ evel of 5 pp60c-src kinase activity. Any tunmour which has
abnormal |y acti veP&Ps owagbaandre &ulypeonedsasproighi wrpsingyhpephate esul t of PTPa

over expressi on or overactiyation in.the t.u [, e treated.. The tunour
may be ae-)f)u nB]&?Sp&P]?W??Iﬁ%BFeﬁ%mﬁS%6611"%‘%611 g?%etci}%gﬁ??@ﬁedc%ﬁtﬁ?&r S%Lécqgl@iount ed
fox by a proe%rahfsm. AR 1RAAGSThPRANFecBpEr ARSIy pSUeRidgpgles i ncl ude
human col on carcinoma, rhabdonyosarconm, osteogenic 10 sarcoma and Ewi ng's
sarcoma. | n patalytic dbauain (fidri elxbmple? TRALB, TCRISH $HM2) KelagsilbanchBhPThdseharran
colon carcinoma which is the third nost_comon hu nmal {Sgnan . The

i nhi bi t ors nisPePREke Gresmpabransprpivinsh Classdheortatps bEPLBItoAsE cancer. -
Protein tyrogj S I Tavla e deja ¥R®elslardi @Ret es
(ron' 1 nsul | nePORERAR R AEERAS B SR TER AR R B P e e e st
15 comorpsret AR IHRETRE, ¥ Te) HPTRS, tHRETR) DPIP; DAJARM pbsseks $we repeatddwi t h t he
di sorder are dyslipiden as, atherosclerosis, hypertensi ori, car di ovascul ar

di sorder s anguienaratalyte demeins in thygptopleyaicoresign el thegapeetls that 1ead to the
devel opnent of di abet are ti.S resi st: jnsulin and
altered secreti on%to asﬁ%%lh quﬁat}ggﬁgerﬁﬁr?éﬁﬁl?%ﬁﬂg?g& {r%é 'E‘%gl&nﬁén$ﬁgge i ncl ude

zinc ions, valpWRYPesSHGh paGistt aAiasn Qf}?lm?&n&dﬁﬂcﬁaaaﬂdctbzﬁ@eﬁippw'“ﬁmh as
_ . _ _however, fairly toxic. The present
i nvention seepesificallyrapditdnsientlysnersased dupmpcelhmitopis end rapFisedd diighave

reduced toxicit |t -has pow been found. that..fernentation.. tyai.n of
Strept onﬁpes.uﬁtﬁ%hﬁ?' a[‘%ﬁf’f‘?egrﬁycﬁé;ﬂpﬁa og"rpggg‘éegcguw% 8&%@2 \%ﬁlr )Zrhsrﬁstgact ive
in a PTP i nhiphi LptheAPHE) " is associated with polyoma middle-T-antigen, and these




25 The netabolite has been identified as 2-nethylfervenul one, also referred
to hereinafter as conpound 3. This conpound and closely related structural

anal ogueswphienres2§ nay be used as inhibitors of PTP. Accor driamCxot/diesspr esent
i nvention provides the use of a conpound of forrmula Cl): WO 02/ 20525 -3

(1) PCT/ CA01/ 01285 wherein each R, which are the sane or different, is H or
Cl-C6 al kyl, and X conpletes a ring whigh is a substituted triazine having
one of the following forrmulae (11) to (IV): N\NNR, NN NN NONOR NOR

1) O~N ~ : ' : Cl- V1Y
{autoer o ‘P 0aocRY o T et a i R S et e, & i

hydrogen; i mayfendtimbsagtoncezent. AniBdbRaGIHTHOE thegeforSofas@irohei n tyr osine
phosphat ase (PTP) inhibitor. In a preferred enbodi nent the conmpound has the

fol | owi ng f estnieat of ajumour wehibiting @8 2kevatede\al of PPOOR=NEnge activity. ~ (1a) R -N
SRNUSGIIGEIE PR T W eyt o, et )
2P SpR e M, Mot Bl et (1)
hydr ogen, npp&0fF©, svlacidmay foy b resutt of PARotovereikpireksiop pederactidatembiodherent each
o 2N R eIty be treated *'The tuiour Tnay'be & tamaur With indiessed potede €26h oF R
and R is nBiogHr, may be treate y pp
activity which cannot be accounted for by a proportional increase in pp60°™ amount.
Such tumours include human colon carcinoma, thabdomyosarcoma, osteogenic
10 sarcoma and Ewing’s sarcoma. In particular inhibitors may be used in the treatment
of human colon carcinoma which is the third most common human malignancy. The
inhibitors may therefore be used in the treatment of colorectal cancer.
Protein tyrosine phosphatases are also associated with type II diabetes (Non-
insulin Dependent Diabetes Mellitus (NIDDM)). NIDDM is one of the most
15 common metabolic disorders in the industrial world. Associated with the disorder
are dyslipidemias, atherosclerosis, hypertension, cardiovascular disorders and renal
dysfunction. Two physiological defects that lead to the development of diabetes are
tissue resistance to the effects of insulin and altered secretion of insulin.
Some PTP inhibitors are known. These include zinc ions, vanadates such as
20 sodiwm orthovanadate and arsenites such as phenylarsine oxide. These compounds
are, however, fairly toxic. The present invention seeks to provide alternative PTP
inhibitors which may have reduced toxicity.
1t has now been found that fermentation of a strain of Streptomyces sp. in a
nutrient medium produces a metabolite which is active in a PTP inhibitory assay.
25 The metabolite has been identified as 2-methylfervenulone, also referred to
hereinafter as compound 3. This compound and closely related structural analogues
thereof may be used as inhibitors of PTP.

Accordingly the present invention provides the use of a compound of formula

@:



When each of Rand R in fornula (1) is nmethyl the conpound is 2

met hyl f ervenul one when X is a ring of formula (11) as defined above and is
- a nmethyl weeapes29f 2-nethyl fervenul one when X is a ring ofpdiacAloazdsi 11) or
(I'V) as defined 10 above. The conpound of formula (la) is

2-met hyl f ervenul one when each of Rand R is nethyl. 2-nethylfervenulone is
2, 8-di hydro-276, 8-trimethyl-pyrimdo[5, % al] 1,2,4-triazine-3,5,

7(6FD trione. Tautonerismcan arise when any of Rand R in fornmula (1) or
(la) as defined above is hydrogen. Thus, when there is an NH group at the
a-position relative to a 15 carbonyl group the conpound can exist as either
the keto tautoner or the enol gﬁutoner. In practice one tautoner tends to
.be nore stable than the otEpr nd therefore predom nates. Al the chem cal
structures are depicted her xte keto form but the enol tautoners are
al so enbraced within the scope of thexpreseng i nvention. 20 The conpounds
.of formula | are known conponnds d £an be Synt hesi sed by net hods
described in the literaturk or y appropriate nodifications of such

synt heses usi ng conventional techniques. For instance, the synthesis of
2znet hyl fervenul one and its nethyl isoners is described by Taylor and

Sowi nski in Journal of the Anerican Chem cal Society 1969, 91, 2143-2144.
The 2 WO 02/ 20525 -5 PCT/ CA01/ 01285 net hyl f ervenul one obt ai ned
synthetically as described in this docunent was identical with the
naturally o ‘ﬁp??ng conmpound both in physical properties (nelting point,

m xture mel khdhOR POhiCh ard WiE salﬁé'orcﬁﬂgrchf i$HRR T, Ahg)ar@nd i n bi ol ogi cal
properties. The processes describ by Taylor and "Sowi nsKki be adapted
by known . 5(mnmadmam@gedncbls@mhstnut@dhmmdmmgm @tllﬁfothwi/ g (1)

whi ch R and ﬁi 1-C6 al kyl other than nethyl. In the present

i nvention ZﬁﬁEF%VNi 8Nl one was i dentified as a PTP i nhibitor by

hi gh-t hroughput screeni ng of actinonycete extracts. It was isolated from an
extract of a nlcreifiahlsgnmhlch haﬁ been designaNed I M 2096 and which was

10 identified as a railm of the Strepto cesn the basis of the

t axonony data descr|bed jn the Exanp below T eNgﬂgroblal strain
Streptonyces sp s dep0Sstyjed the of Mol ecul ar and
Cell Biology of 30 Medical™~Drive, Singapore 117609 S| gapore, under the
Budapest Treaty at the Agricultural Research ServRce culture Collection 15
(NRRL), in Illinois, USA on 24th August 2000. The deposited strain was
assigned the referencé Thunmber NRRL @U0B34. Ferment@vhon of mcrobial strain
I M 2096 al so produces the novel conpound .

4a- ( 2- am no- 5- oxo- 4, 5-di hydr o- 3Hi m dazol -4-yl)-2, 4, 4a, 8-tetrahydro-2,6, 8
trimethyl-pyri.mdo[5,4-e]-1,2,4-triazine-3,5, 7(6H)-trione which exists as
two 20 disastereoners, referred to bel ow as conpounds 1 and 2. Conpounds 1
and 2 degrade on storage to 2-nethylfervenul one. They therefore have
utility as mhedimBSisdf o2C€) biklyf;er venul one and, as such, form anot her

gfgs iC'Eje:f 4;?)? 915) él?ﬁﬁ Egitgl&g%(/ azlclcgrrllpoun o? %ocrI}nrlllga (¥) in \Dl%clpgn Setr{fle lgrrg)\lllen ! Oq{ Further
di hydr o- 3H kJdv, 4-yl)-2,4,4a,8-tetrahydro-2,6, 8-trinmethyl-pyrimdo[5, 4-
al] 25 1,2,4-trla né-3,5,7(6kb-trione or an acid addition salt thereof.

Thi s tri onein theahanufacture of a medicament for use as a protein tyrosine phosphatase (PTP)

10  inhibitor.

In a preferred embodiment the compound has the following formula (1a):



formula (V): 30 WO 02/2052s -6CH3 O N~ ~CH3 ~~8a ~1 2N N6 5 4a _ 4 H3C H
OOHO 5 ~ 3NH N=-~" 1. NvH | H PCT/ CA01/ 01285 10 As nenti oned above and
di scussedwon2nbesExanpl e which follows, formula (V) existspitichwor2ss

di astereoneric fornms. These are conpounds 1 and 2, which can interconvert

due to the acidic 4'-H which permts epinerisation to occur easily. As a
result, the two chiral centres 4a and 4'4in the above structural fornula

are not assigned. 15 Conpounds | and 2 s?omﬁy deconpose to

2- met hyl f ervenul one, conpound 3. They can therefore be fornulated in a
pharmaceutical conposition and admRi stered to a patient as prodrugs of

2- met hyl f er venul one. According&y | sent i nvention further provides

the use of a trione of fornmul {j&’ “ged- above, or an acid addition ‘
salt thereof, as a prodrug for 24nethylferyenul on@a) A pharmaceutical 20
conposition conprising a pharnmacHut i §¥ ceptable carrier or diluent and

a trione of formula {V) as defRhed]abov®& or@Can acid addition salt thereof, .
is also provided. The present inver{ion further provides a process for the
preparation of a conpound which is 2-methylfervenul one or

4a- ( 2- am no- 5- oxo- 4, 5-di hydr o- 3H

i m dazol -4-yl)-2,4,4a, 8-tetrahydro-2,6,8-trinmethyl-pyrimdo[5,4-a]-1,2,4-tr
iazine 25 3,5,7(6H)-trione, which process conprises. {i) fernenting, in a

source of cggg%ﬁgRg%ﬁgggﬁﬂg%@ﬂP%pa£g,nic salts, strain Styreptonryces sp I M

2096 ( NRRL ereor whi ch produces a said conpound; and
(i) isolating assei-¢,gRpPauiisal ®8) fof erstRIcBRNLAS IR sBERE MR, lefnydgsi 1 ed,
4a- ( 2- am no- 5- oxo- 4! 52 di ﬁ%r@%l—éi m dazol - 4?31{5) }2 Iﬂa},;lﬂfa, 8 etk ety

t et r ahydr o- Rrapy8-n-priopsh rphutybyirbiubyli urbpity] or putyl. Andotmilag (Thend(18) R@6H) - t ri one

b | 2/.20525 PCT/ CA01/.01285 - t i nt i dditi
o R 0B Tt BT g oG o e Sy G £ o1
organi ¢ 3Ci g4 efhYE muﬂ&m&ggclﬁrsfeﬁea%moaﬁé&e lde R &mfmg%@% hégre of

preferred. As indicated, t present 1 nvention also enbrac

mut ant s of {lapis3hakone Miostrpvefeghly cch oF®r areb® npinethyt.hose whi ch are obt ai ned
by natural sel ec&{qon or those produced by nutating agents including

i oni si ng radi ati ghPEEFRAR 9 R@P@%a%ﬂ ’%P@Plar s greti thegomound éd- nut agens such

as nitros Ogﬂﬁﬂ{ﬂfeﬂfenﬁforr%.& Qheh B & 4 FfRLFRIMRIa @ %s BLERd BEVEARG WAL the

anbit of thrs 1'rnventio
isomer of 2-methylfervenulone when X is a ring of formula (III) or (IV) as defined

10 above. The compound of formula (Ia) is 2-methylfervenulone when each of R and R’
is methyl. 2-methylfervenulone is 2,8-dihydro-2,6,8-trimethyl-pyrimido[5,4-¢]-
1,2,4-triazine-3,5,7(6 H)-trione.

Tautomerism can arise when any of R and R' in formula (I) or (Ia) as defined
above is hydrogen. Thus, when there is an NH group at the a~position relative to a

15 carbonyl group the compound can exist as either the keto tautomer or the enol
tautomer. In practice one tautomer tends to be more stable than the other and
therefore predominates. All the chemical structures are depicted herein in the keto
form, but the enol tautomers are also embraced within the scope of the present
invention.

20 The compounds of formula I are known compounds and can be synthesised
by methods described in the literature or by appropriate modifications of such
syntheses using conventional techniques. For instance, the synthesis of 2-
methylfervenulone and its methy! isomers is described by Taylor and Sowinski in

Journal of the American Chemical Society 1969, 91, 2143-2144. The 2-



. al kanes and Piasgesea Besstibed

The invention further provides a biologically pure culture of Streptomyces
sp. 10 I M 2096 or of a nutant thereof which produces 2-nethylfervenul one

- and 4a- (3yg 02/20525 PCT/CA01/01285

am no- 5- oxo- 4, 5-di hydro- 3H i mi dazol -4-yl)-2, 4, 4a, 8-tetrahydro-2,6,8-trineth

~ylpyrimdo[5,4-¢e]-1,2,4-triazine-3,5 7(6H) -trione. Such cultures are

substantially-free fromother mcroorgani sms. The invention also provides a
process for fermenting Streptonyces sp. Strain I M 2096 or a said nmutant,

whi ch process ¢ rises 15 fernenting. Streptonyces. s | M 2096 qr a said

it ant "t her SIS e OB CaR SRR BRI AR A Ve pical

Assim | abl e i ] J: | ; : i.ded by

Gi ther oi mpl"aiapt BRIy SREHPe oBirbbRRE R @Rl pffREl RopertRy (il BUER)

i ncl ude gl uagigrre Melting@intSiar, ok, argl iy epdonla; tichaind siskis]ogitek properties.athese,

sucrose, fructose, car box]él,i c 20 acids, am no acjids, glycerides, alcohols,
) Tedoy asksSowingldpsnbeadepted bR &pawpy conpri se from

0.5 to 1Q% by wej ght Qqf r tatiqn diu Sour ¢ iir wil |
generai Iy | MseRE3 ghitfh (BEEMAMRRE pERERHTEIR SHAGTR fog RIEREE T o
yeast extract s, £4168faRs eRd @Ryl peptones, ground nut neal, malt 25
extract, nol asses, casein, amno acid m xtures, ammoni a (gas or solution),

ammoni um sal t s odn thetprefepsinventioa 2amgthylfesvenuvloncwes iveytibgdas HBTRsed. Sources
of nitrogen.wi.Jl generally formfrom O. .0 10% by wej ght of. th ]

Fer ment at! o LA Ry U ReHine el SoRRe A TR Eod WdSYABHAIRR 1 nt o
Lhe. cul tur ¢ ARMrhiTof BEA6:dRZrOFRER Bl VodiSRUiehAL! AOOBERAE vBtorHil i N0

sodi um potassium ammoni u 30 iron, magnhesium zinc, nickel, cobalt,
manganesld, \Vdonafied oy a strainof thegenad Siremvmoaep parthe basisyf dertaxondnoyr data

phosphat e, sul phate, chloride and carbonate ions. WD 02/ 2052S

PCT/ CA01/ 01 88ssribgd ihthg Fxpmplerhelaly be present to control excessive foaning

and added at int : [P Ntaty -

tenperatures r angirh\égllu rrog%l gtg%Hfgé%&lBEE%%@f ieI?[ajbOI@?/ V%?]d g‘%&ﬁ?&%@ﬁﬁ%@%ﬂe day
to two weekgf Myledidirabll Cefl Biokpp ot 30 Mialical DeivENSingAoss 817609, Sihgapore,

2- et hyl fervenul one and the di astereoners of 4a-(2-am no

5- 0x0- 4, 5- diuhgeirthe Beapestdereaty 2tthe|Agrivuliured Reseasahy Senvies Gulturs @olleetioret hyl pyri
m do[ 5, 4-¢e] - -trj,azi ne~3, 5 -tri romthe .fernentati.on broth and
t hei £ r Lellcsol/grkyg%id’ 18&41%1%%683[ Orb%lgugg?’%‘ésﬁw@tilgc({gmsr}%fjgﬁ?%\l}”e%%ﬁ}gg%% i cation
of chromat ogyARRrEnck HARHEORARTONZ3W t h vari ous chromat ographi ¢ techni ques

and solvent 10 systenms. The conpounds in pure form have thus been isol ated
in this way. Compeunesatam dfonicrobal Strpindive 209 Ralsaprodides ths. noxebéamasuyd -
denonstratin he .PTP i nhj bi t or t.ivit f 2:nethyl fervenyl one is

descri bed | ﬁ‘gt(?n@“ﬂ%fﬁrﬁﬂxe‘ gy d %?ﬁm@a%l-gém-ég?‘a?ﬁ% eSS PP

i nhi bi tor X Ligat edikth RS WRlchfeRlsfal@whl ) » or an
enol tautomm%ﬁ@ g%l?l?ﬁiggf?ieg ?%éﬁqé%%%/ere\%’g’g e 15 condltctli on of 1he pat i ent
may t herby dixgteregmicay,eeferrdd aobadow gk Yomptndsriverdtd. dionpomidseand2egiladd of
treating a patient in need of PTP inhibitor whjch ngethod _c%%rlpri fgs t he
admi ni st r at 08Ftps teomethy ey patanse ut heydhergloss f‘%"@ﬂt HROHUEdPL 4 compound
of formula (l),Afe 6001 xﬁ%ﬂ&,%ﬁ%ﬁ, B&LE Q{lotﬁlér agﬁédt Bﬁﬂegpe%}éﬁ'imlzéﬁti%ﬁ.cor dance

wi th the prese i venton a medi’canen conprising conmpound of fornmula

| or enol tautone{cchiiigdpfth@presiat: imetitial Oveher proviies 4ae2tantiad-SeoNdtE5nedi at ed
di sease or di sorder. For exa a conpound of fornula | miES( be used to

| e, |
troat a tunsiirdro-Alpartizelian. adiiasfoleany die2 b EeE-BEERO L e ket | vi {y.
Ex | f t i he. d V. . t. f
D e S g et s 2R o AR B A T8 YioR Salt BERL orkiS SRadi0BE ST 7€

Ewing's 25 ggheaeey):in particul ar human colon carcinoma. In particular a
conmpound of forrmula I, or a nedicanent containing it, may be used in the
treatment of colorectal cancer. If desired, a conpound of fornmula (1) or a
tautoner thereof, as defined above, may be used as an antitunour agent
according to a conbi ned chenot herapy regi nen. Thus, in one enbodi nent the
i nvention provides the use of a conpound of fornmula 30 (I) or a tautoner

t hereof, as defined above, in the manufacture of a medi canent for

adm ni st3@tion in conbination with an additional chenotherapeutic agent.
For WO U2/ 20525 PCT/ CA01/01285 _ 9 instance, the nmedi cament can be
adm nistered in conbination with an additional chenotherapeutic agent

sel ected fromtaxane, taxane derivatives, CPT-1l, canptothecin derivatives,
atithracycline glycosides, e.g. doxorubicin or epirubicin, etoposide,
navel bi ne, vinblastine, carboplatin, cisplatin and the |ike, optionally



5 within |iposomal fornmulations thereof. In one enbodi nent the nmedi canent
itself further conprises the said additional chenotherapeutic agent. The

i nventi onrwel®@aosesovi des a product conprising a conpound of pdpetRuvd/@28s and
one or nore chenot herapeutic agents selected fromtaxane, taxane
derivatives, CPT-11, canptothecin derivatives, anthracycline glycosides,

et oposi de, navel bine, 10 vinblastine, cagboplatin and cisplatin as a

combi ned preparation for sinyganeous, separate or sequentia
adnministration in the treatneht of a tunour. Such a conbi ned preparation
may, for instance, be us i nd¢tbol orectal cancer. In another
embodi nent of the present ijAve 2*he nedi canent conprising a conpound of
formula | may be used in t{g 4 fRat t of type Il diabetes. 15 The '
invention further proviges a ofFnqtreat nent of cancer which net hod
conprises adm nistering to a pat éht in need {Wereof an effective anmount of
a conpound of fornmula (I) as defi e?qabove. The nmethod of treatnent prefer
ably admai stered conpound of for a (la) as defined above. The conpound
of formula (1) is preferablyO h ervenul one or a nethyl isoner
thereof. Cancers which 20 may bg_tr/gated using the nmethod of the invention
i ncl ude human col on carci noma, thab @ﬁyHSarcona, ost eogeni ¢ sarconma or

Ewi ng's sarcona. In the nethod of theg invention, the conpound of fornula
(1) is suitably administered in conbithation therapy with an additional
chenot herapeuti c agents sel ected taxane, taxane derivatives CPT-11,
canpt ot heci n derivatives, anthracycline glycosides, etoposide, 25
navel bi ne, vinblastine, carboplatin and cisplatin. The invention further

provi desl®a et hod\sonentionad aboe apfl disgpesefl lin thedbyatmpde which fiolbows forguda

adm ni steri ta a.patient in need thereof an effectjve unt .of conpound

of formula ?? ) exists g?‘?’%&ﬁﬂgﬁwﬁm &5 Jﬁlﬁ%%?f& CP@pB‘r“@fS raé’g%j i ound of

formula (1 ajntaRofedd ARcoIROMEdic FRHEWRER bemaR! ehireriBtioy td SIcuElipNAsar a

met hyl 30 isoner thereof. A suitable dosage of a conpound of formula | is

typi cal |y f resultOthe two cBidal ceii@sORy 43P i BERbGAG0MRAE Sorntila ag/doyy body wei ght

of the subject tq be treated per day. A preferred dosage range is from1l to

20 ngy/ kg. TH! ounds of fornmula | and the 2-nethylfervenul one prodrugs

of formysa V, an I i Leky of

dosage (orms, o SOpH0uRa | nd PSR dp&Rbolf 1P HMIRAENID AriBibddy O

fil m coat ed Thaptat thereforg bk doranllated ns pharmatapiealsdonivsitive @hd bdntinisterei he f or m

of suppositories; or parenterally, e.g. intranuscujarlé, or by intravenous

i nj-ection of© # REAN ah ProdiegRfagethybigiveanloner Asspsdinglypthgrimeseahigyention

conposi ti ong. Gont ai A h Ve compou LS e n a variety of

factors, | ng (lt}l(flr ﬁ‘?govﬁlegg]tlé)/%sg,oqplaggg?n%\%ﬁ%ﬁ?&gigb gsege%%lﬁg aedy 85%1 %céﬁidi tion of

the pati ent addifien s@vektdoy, 8% prbdug g6di-He@yifetveBulotslt & phhrradhditidast r at i on;

and the activity of the particular conpound enployed. Thus the dosage

regi me rAdy vemposiidietqmpnsingdsnpharmaceliticelly acskeptahle darnes ot didvent hed & Giahe

conpounds- are.for te or, i.nt ravenous . As.such,. the formyl ati ons can
8?@&“%“? 4§§taiS %ﬁ{-l’%ede?bt%&ror & aﬁldlagﬁ&o&ﬁaltﬁljleé%qfi ofen Soéj.rﬁv.qg%cger about

be adm ni st
30 minutes to abqyp pRsBRUndentiSh f@thed pRAiNS d Rb&EE FRNhe @leﬁﬁaﬁﬁwﬁ ed to as

'V (intravenous) puSh. The parenteral fornulati ons of the present invention
are prepar edompoanddwvhigh io2-owtivafervennbine be clar(2 epne so-demiot 4 O-dily drdr8 H-

pr epar ati on, of a eutical forns_for parenteral, e. _.Typically an
appropriate“&H@gangﬁgﬁﬂé%gﬁﬁﬂﬂﬂd6¥2ééﬁ?ﬁHQ¢ilﬂﬁpnéﬁgﬁA?ﬂ‘igﬂﬁﬁﬁ@F&Thereof,

or a progru | a8l -dry powder or in a |lyophilised form

i's diss%ﬁveg’f§6§93ﬁg%hg¥gﬁ#%§§%?g§g é%%lable solution for parenteral use.

As an exanpli¢, afamepongdnafsofuoe Ghtabon,altrdgen il aovginse shlissstaited in a

sui tabl e amount of sterile water or_ aqueous dextrose solution, e.g. 5% .
dextrose in wat e STEROMYRISSRINhAORS mlhﬁ%}ﬁtoif armutgndhereefighigh Rrogpessi s t hen
stirred, sterili L uently 25 | yophilised according to

conventi onal tec%%%&ﬁ%gﬂmﬁﬁg%ﬁgeeze-dried formulation is prepared and .
stored in viig s figlatingjaesatd @mpduhe fivgsliheiformeptatiaf baghr opri at e anount  of

sterile water or _a physiol ogical solution for Egrenteral use enabl es the
prepar at3lon of t Medesirpdl4af(@raminedS-eio-4.6-dbly drorp Heingidazol-4-y1)-2,4 ,4a,8-

tetrahydro-2,6,8-trimethyl-pyrimido[5,4-€]-1,2,4-triazine-3,5,7(6H)-trione may be




.general, non- toxv"eS 1&?\’&“6%?‘%&5?‘5@11

The above nethod is also suitable for preparing high dosage fornul ati ons of
a 30 conpound of formula | or fornmula V. The unit-strength of the

fornul at ing ¢b@oe i nNj ect ed depends on the concentration ofpdhieaq@lizgse agent
in the solution itself and, of WO 02/ 20S25 PCT/ CA01/ 01285 -11 course, on

~the filling volume of the vials used to prepare the final fornulation. The

solid oral forms may contain, together wth the active conpound, diluents,
e.g. lactose, dextrose, saccharose, celllulose, corn starch or potato

t h; lub id | ci
SRR I SN A TN NG
arabi . guTS.iGchdialle dr%&émccfdl&w'mqnﬂﬁ%g&mmwgg khiplqaflarfyo! YT Y|

pyrrolidone; egatihg agents a starch i nic acl al gi nat es

or sodium stlmfeﬂnecgl ycol ate, effervescing m xtures; dyestuffs; sweetener s;

wetting agents, such_ as | ecithin, pol ¥sor bat es, I auryl sul phat es; and, in
1

veahipy alsp smbrages thepise ahmagntseffged i n
phar maceut i ¢ gf mil a1 1, ans For%% pgé‘%[%%?gw ULl calo P Oe@%r A4 905 IE?% ﬁati g

c"i““l?
manuf act ur e n Known-mannher neans X|ng,

tabletting, tgdigprodieed bﬁﬁm@erunfglagaixtg ARy i@h@ﬁ@&a@ﬁnoﬁ E\ﬁ:h'dsﬁll‘lttﬂlcﬂéﬂ ution
for oral admniStration may be, e.g., syrups, enul sions and suspensi ons.

The syrup nagdiatoon ai eheagca anythgans Sﬁ@TaSemmwamsiam dhokke peatments,seechar ose
wi th glyercine.and/or mannitol,.and/or. sorbltol The suspensions and the
enul si ons migs d’&ﬂ‘t‘%ﬁdnw‘%m er?lfl‘%‘? %1113?3 a natural gum agar, sodium
al gi nate, pectin Th@%w%heﬁk&ﬂﬂ{e? Fowcfe%twaw%s%myméhh%@%@s%pteﬂwev;lsﬁyl

al cohol . The suppositories nmay contain etHer with the active comnpound,

a 20 pharhmadkei20%alrlof aamﬂmntth&rb@f welach pmdpccﬁs Ymethyfarventlbre andoéi-Zet hyl ene

gl ycol, a pol yox et hyI ene sorbitan fat acid ester surfactant or |ecithin.
The for nmul ataFBlP&“ ?g} w&waﬂéd%@ﬂ;ﬁh 'CXD géﬁﬁgrtétr‘fhyéf‘o %%pﬁ -BBREYlof formul a

R b s e R

|ns ance nts e.

| act ose or Zpynirethet indroorphibm.f Thé NGemmlsH pravides @ptddas%tfoﬁ&ﬁﬁélﬁmg
preservative agents, tonicity adjusters and the like. The present invention

i s further iSPeptoppaesed- strain B 309605 wishig TEMtAMpPWRICh FRGERL EOMBTIES of at | on and

testing rvenul one era n

02/ 20525%%%&6?%%&%@@0’"{?%%? art ?aé‘gxmg‘gat“'t i éo?é%géﬁﬁggé’ﬁ %Ebon
anal yti cal %éha{{dﬂﬁﬁégﬁé sfid. F254), spots vi sual i zed wth UV l'ight;
preparative- sca e (Aldrich, silica, 1 mmthick). Flash colum

chr omat ogr aphy wefsssiseitabls soaicconiof barbn, ingtsogemand kiinerals 239y bepfoRidehoy nesh) .
Pol ar | e or CUNATTEP BT SIS IR WSHESE SL POV i e 2 RePRRAS BIRRF 1600
(Sigbei 3F-|\|_/:_IZR)H(JHO @s%ﬁclﬁ%@c@ﬁn’l |r§i&1)as Séldlexttrl?ﬂela\]:{gs@@%l‘)%% ?g&gﬁé\x&g{lﬂgﬁg@% Z | ngi éﬁ
a Bruker20AVAMGE;-a#fifo deigs,tegy ceNEs, ajpehdls,cilietes andl¥égeBGleanld. Boudsho2D
:ﬁgerlgrc‘r:e nts cgnlgon w1ll|g§%al?§] gog}g\g?s%)frcyg BGS troli%%v%)g \Q/elzgh? ofa ?16 qunelsl’g!ugg tion. 1H
medium.
Sources of nitrogen will generally include soya bean meal, corn steep liquors,
distillers' solubles, yeast extracts, cottonseed meal, peptones, ground nut meal, malt
25  extract, molasses, casein, amino acid mixtures, ammonia (gas or solution),
ammonium salts or nitrates. Urea and other amides may also be used. Sources of
nitrogen will generally form from 0.1 to 10% by weight of the fermentation medium.
Nutrient mineral salts which may be incorporated into the culture medium
include the generally used salts capable of yielding sodium, potassium, ammonium,

30 iron, magnesium, zinc, nickel, cobalt, manganese, vanadium, chromium, calcium,

copper, molybdenum, boron, phosphate, sulphate, chloride and carbonate ions.



10 chem cal shifts are expressed in ppmrelative to internal

tetranet hyl sil ane, 15N (40.55 MHz) chemi cal shifts were obtained from 2D
experi merve @2ds2are cali brated with 80% MeNO2 in CDCl 3 as E@ficRoprngs HRVS
spectra were determ ned using a VG M cronmass 7035E instrunent (El) and a
Per Septive Biosysten is Mariner TOF spectroneter (ESI). Analytical HPLC was
performed on a Hew ett-Packard 1050Ti 15 series equi pped with a diode array
detector, using a C18 colum (OD S Hypersil, 5 um 4.6 x 250 mm and | i near

g1l ent el b1 o0 LILRCEREy o el gL e ATA S

and then fraomefR¥9ds@eddf¥p i n additional 5 min). 20 Actinonycetes extract:
Approxi mately two thousand different strains of Actinonycetes were
fernmented in 6 dilefraeniation gande whdudedwt ternperatiressdnging fon72@E\ts 463C,30C.

Each culture with its. cel d supernatant was extracted by _addi ng an
equal anou ntpr%uFraEb’ ()'a‘%ahﬁ'ftr#élﬁgﬁgé Ref Eari’c,tﬁ %P i‘Y?@k%\Pé"rf)I;l‘iaéﬁ’tftoégboé% (Z‘.dayffhegext racts
were filtgered an S g ' [ . [ S _long
form storage at - JoCTRru o leBRchRREn Rl dhoforilipndy MR Zry . D
activity toverxs4,PHH(eiro)3Habnsidpenl foylved, 4ar8-@Galmedrb-206, 8ttemeftjiisncl on) .

Dephosphoryl at,i on of the sub_st_rate,}(gNPP) was neasured in 180 uL 30
react i ons/ weVTIMdp[a4eiyl - Brtiazing-d 3 ApH)-Hipnsaromabedaimentation; tioth apd thair 5) |

D7 wer 1) “andeo OO by BT S S dton R S depleORE L 1 ob
net hanol ) WehRnikteirasiie #aetloda@bndwikR viri dhs hrdrRA 6L A SE Schhidues Al 319t ume of

170 ul. Reactions were initiated by adding 10 uL of substrate in assay
buf fer tl) asysteras. Eoneenpownds onpwe f@mmidve Fays bego bisopdted i, thd wayt er ence

trol [ i ni P I o) d with 5 50% net h | at
Che same time 5 Somunisgt foami Gebe REP SRR, Soigunl Griasipage
i nhi bi tion, p¥puMhibasNOfttivay BOL Sy IRRM diutoRe iéj(ﬁesEHE?”i\}anﬁﬁ@Eﬁﬂﬁﬁlg wiffcSO0me

/
wel l's. Blank wells contained 5 uL %0% nmet hanol , 2 pPNPP | n" assay buffer
and no enzyfialowRorA patidnt sieneedfof@xpidt inhibitbsméy tloareRresbeptartekyith a ef er ence

trols i | at dat diff ti ints t heck
the |1 noar | €mBP LS (PEALE Bnor Reanel FORBIEd SRR AT8L 10 KrDPO4
ft 45r60 .1 ' b I d
redi at ey o SF PRl Bty AR bR Ser el R TRBAE 05701 (e

ref erence weldvidesangettiod ef weeingQ patidntan nedd sPTR{phiss R hickl@¥hednver si on of
the substrate and falls within the linear part of the reaction. Percentage

i nhi bi ti on ®e@PHasdhhpdraimiteting thepaio phe therapeutigllypefispivy amemtef 4 { (OD ref OD
bl ank) - (CD - / [ ef bl ank X Q.Phosphat ase assay; 20
The express%@%{E’O@@rﬁﬁggg%li}déﬁ%&ﬂ%&%“?@gﬁ%ﬁreét%f% 3?%6@0‘661? bacterially
expressed PTPa, BIRsorddide RTR-thdpiésend BRBnERSE fieBREmeR dorisidgar at ure. Al
other PTPs described in the text were purchased from New Engl and Bi ol abs.
Dephospi% y cemperndoif fprnpplades enddatieraer thereabs defined abaviegnssaddntradtrd ng 50 v
sodi um acet 1.5 or .7 for . CIP .5 [ L A, 0.5 uM

i t1 uot hr ei b E?,lﬁgdﬁ%}ega}ﬁwsg,qﬁg}so PRES SR chﬁlpi’wﬁs@afeﬁn@aﬂﬁ%@d 2
M2+. The Rissrts et hfonttis RARMPRAMYhakas fkd @E'S"‘zacﬁviw\/' in
reactions with PTPa. All reactions were carried out ‘at 3 OC arid term nated
during t he Examplespbrumaurs ehidhithe campdundnimaibernstd torteeapthetefodadasdadescr eeni ng

denonstrated that the conpounds of formula (1) inhibited para:nitrophenyl
phosphat e ( pRPB} Ry Cﬁi?b‘%f@ai’ég?b’oﬁwpél’ra@Oﬂéﬁqlwag@%ﬁ%gﬁﬁﬁr%/I ation by

>70% andyz>60% i . r I of I'M
2096 1 op odie By e i Sumeh ol cionlsl A phfuleF L WBAL BN B2
PCT/ CA01/ 0128% a-nietictnhar chiiimiiinsegusnisty id hettedimdniof cslbrrgtal€HER:. LAR
PTP(3 and PTPs (data. not shown). This extract was selected for further
purification. Is et afpmnonRe abipymake (Dres adavtorwskiferos asdedned aboveoge 5
The procedu f.or i | nQmi_c C i ion of the
strain | 2008 vt 88l AL B AIE s o AT B e el

Bi ot ech 199%hug} 3 ode/ Emb8dineiihe adlchiOMpo01dRs ek bf b bbRASE:d dfiferhwki ch 3
was purified, was isolated froma soil sanple collected in the Singapore
Bot ani ¢ 3ar denr a fauoreen thespobeihiefined abevsp i thie esarifectiae v€p medicement for
Streptonyces.on.|.SP 4.nmedi um pl at Bot h .aerial and 10 substrate mnycelia
wer o vl | qRBRipEon A Eorab ey wE ebpighs S SRS rACHE B0 20 spor es
were formed on the aerial nycelium The colour of the aerial nyceliumwas
white and that of the substrate myceliumwas |ight brown. No diffusible

pi gnent was produced on ISP 2, ISP 3, ISP 4 and Bennett nedium plates. The
cell wall peptidoglycan contained a major anmpunt of L-diam nopinelic acid.
The conpl ete 15 nucl eoti de sequence of the 16S r RNA gene of I M 2096 was

N T
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phyl ogenetic analysis. I M 2096 was found to have the cl osest phyl ogenetic
relationship with Streptonyces al bulus, and the 16S r RNA gene sequences are
- 97% i dentywoabiesween the two organi snms. On the basis of memadwWiagissal ,
chenot axonom ¢ and phyl ogenetic evi dences, we assigned the actinonycete
~strain 20 IM 209G to the genus Streptomyces. Purification procedure The

bi oassay active fernentation broth (4 L)9 was freeze-dried. The solid

resi due was extracted with MeOH (2.5 L X 2), 10% H20 in MeOH (2 L x2) and
20% 25 H20 in X om.tenperature. ..The. ctive

ext t act 5 wel BAERh b batbeR sl ereR iR IR P baudt e B o Ssc.
The vet resbﬂ&ﬁoﬁléﬁﬁbﬁtmle(g%n@eleuéﬁ fioRd %{lné"@é(afté Hé’iva‘t’i‘vése@P"P'-Ilh silica gel
(70-230 nmesh) and freeze-dried then applied on a silica gel (230-400 nesh)
colum. The camptmmlmc(n deripatieds, dithaeyoding g@rcomiesatgpti@cdmbtem dnepigiticind. S cm
fine s|I|ca | ayer, nzj was. el uted th ethyl acetate 30 in hexanes (0%
250 ni, 50%°P25166=rttml? RSo/nblgptine, c %Plameﬁp iahinand olikepoptiongly i x2; 509

250 nL x 052S
200 M By SHin Bl KRR R30I bRt B ORLA0SZS
to 90% MeOHfirtheCBfbajesve md:@ddimmedclaen@btmrapamatagdnbel ow 3 OC under r

educed pressure. The abqgve residue was further fractionated either by a
seni - prepar at i ve Thatigvestignalso gioyidesadardyshermpiiting &C%W%ﬁ‘cﬁféwmde array

d
et et o (PR 515 BE DRGNS A0 50 MO Sl o B0 25,

syst em equi ppgd] WichipestRRen cﬂﬁi%ﬁ%soﬂﬁhﬂbmﬁm%@cﬁﬁﬂd@f etdpoifg nAveBinkova- Pak
HRC18 col umm segnents (6 um 25 nmx 310 mm flow rate, 21.2 nL/ m n;

sol vent 1A =vixbiastine,Barbopkatsand cBplatin as 5%ande aoepmatlonﬁ%smulw%&, | i near

radi ent, 30-40 mn, 1000/ Fract on corre ndi n di ff rent peaks
e T bz Seprash o seqetal elvaimaran Fods deafreny 6 F et shaut edmybinges o

wer e | abel lrrg%pgn'atﬂag% forqyﬁirﬁlalbexlsgd fhrltfedithd Blofbclal Binch€r mentati on broth)
and 2 (73 I'dentification of compounds extracted 15 The isolated 1 and
2 were unstable étmdnmibﬁtemnbneldnmoﬁ%e];ﬁ%emf1118e1h;ontﬂﬁiﬁiedma1h1§u$t|czsompﬁlsmglzat ter
coul d be renoved and i sol ated hy si npl vvashleﬁﬁ?é ﬁdﬁ?ﬂ% wth CH2C12. 1 and
2 coul d al s&omEoYst effermplal maydis used ioH ?:tr@t!‘)“ tyB 81 utm, flow rate,
20 mi/mmpm, MeOH %E?ﬁveﬁﬁ@%‘ﬁh’ﬂfepﬁogld% Yo dida dﬂteghﬁﬁtttog‘@ér{cer-r\gﬁcﬁ%ﬁttﬁod The
purification al so provi FRaction (marn a pola

fraction 20cWﬁpﬁtbsvaaﬁnm§tatmgm a&&nginmee@ytmcmanefﬂawmn(cﬁ& ofa Crude 3
obt ai ned from washi nﬂq 1 and 2 vvlth CH2CA 2 and HPLC fraction was purified by
prepar at i vecqmgo'e@ ofi fegmulath s definedpabeyeve Bry wpthod 21 Heemeet mrefegpdle| oped

twice) to 1.and .2, di d ai n. an | fur
(\tl)my I\/I)S) org% ftt%rr ﬁg%wng(ié anaégsc’f%n dt'ﬁlg?/\éet 1e‘3°é’a c){urlto(r)rtl‘f%r ufd
mol ecul ar )géﬂlsrefd%aﬁlty 2Mtéth§r1f§2§a)u1@ﬁdn tahh@tlﬁﬁ%tflwth&@éf auHiters WRclby LC/ VS,

Their NWR spectra were very simlar, therefore, only the interpretation of
the speclr anuly b t{eiteel UFaity the Metliod of ilsciosesdni inclodehinodi Qﬂ@lhglr«tle&ma The ' H
NVR of 1 in owed four active Sioton si gnal

76, 717 RSP PG R O Gl e e g8 TerpphodSEue, 51y
3. 09 (3H) 30,\&Rfor thlcdmbdund Ve (RIS IPRAKINKS aﬁtﬁﬁﬂﬁeﬂeﬂ it &?m%\(nﬁx peri ment.
The 13C NVR and DEPT spectra suggested 1 has™ 11 carbons: met hyl groups,
one rmet hi nethevaey wuki\ﬁ)tmdlﬂdﬁQBlld?ﬁdthﬁéﬁddtmhgeﬁs sﬂ&lquakarmmxyna:ar bon and
ot her 6 quaternary ons in the range of a di.ne ar bons
(Table 1), ﬁlévafwei?@ Ft\}@eﬂewﬁétep ws%%qsgq%@aatwil eslg}caﬂa%ﬁy E?Sg
Connectisg t , tabli shed by 1H 13C HNBC
exper i rrejrtglt 24%9{11',19196\@@15%11 Sﬂ’ o%glLHp“ga E[tﬁ;-CHS (8 3.12)/C-3 (8 149. 4),
C-8a (b 5 134.8, TheaientidB itz piSviled ntctroll ¢RrebdBeriof gipd [Ldigactéd |34. 8) ;
,N6-CH3 (8 3.06)/C 7 (s 149.6) and C5 (8 164.3 H4'" (8 4.05)/C5 (8
182.8), C 2Whigh qonzpws admiuiteringde apatient ip aegdthorsaf gy e avemam(tefao 6) ;
H4 (8 7.46 ) (P ¢) ggg{ga ion
. Obt ai ned fr)(%m EE?I %ff%ﬁéul%&@%glﬂe%e;ﬁ%%?é e%‘%%Q g’%cjun% %ﬁrgge\l/ e ][c ﬁlfélsen ire
connecti vi t yf fothhﬂédafﬁ%ﬁaaﬂaﬂdvmnep@gﬁéﬂemm S nweliyefepenhioheeta mekie)] HSQC
spectra showed two cross-peaks [H4 (8 7.46)/N-4 (8 81.3); H3 (8

8.02)/ N¥® (®usAtlrppef t he other two active protons provided no cross-peak

as they were too C_ex er| Is ti mal ) showed
nlore cr oss-peak‘gsTlfa—lar%kF &(S%ge lgs FIRPH gﬁgr Pﬁfy%f%%gﬁ%ng N1 (8
285.3) and N-2 (8 15 130.9); N8-CH3 (s 3. 09)/N—8 {8 108.7); N6-CH3 (8
3.06)/N-6 (8 143.9). 15N peak at 8 285.3 suggested the existence of a
pyridine-like nitrogen (=N-). Cearly conpound | has a structure of a

two-ring systemwith a side chain. As the nolecular weight of 1 is an even
nunber (322) W|th the p055| bI e for rrul a suggested to be C H 4N6+xOy onI y X

o, - B T



30 interconvert. This is due to the acidic 4'-H which causes epinerization
to occur WO 02/ 2052S PCT/ CA01/ 01285 -17 easily. As a result, the two
chiral cemo®e/26528t C-4a and C-4' are not assigned. 1 and 2r@meAsalids e in
DMSO, net hanol and water, but insoluble in dichloronethane, chloroform and
hexanes. They are unstable in solutions (water, MeOH, DMSO . They slowy
deconpose to a yell ow fluorescent conpoypd. After 5 washing the partially
deconposed 1 and 2 with CH2C12, the yellow fraction was separated from |

and 4. The FSrEpSLy SR LI RERP b B o R PR P tef rege s S
223. 0705; fguﬁﬁleo?_ﬁ)ﬁ)l Ig. -3.6 ppm) or by HRMS (ESI) [nfz cal cd for

C8H10N503 10 (I\/Hrlép 4.0784; found, 224.0787). Its NVMR data is listed in
TabI e 3. Its strUbtepmponssel forinda Behd ibe Aemethplfoverniloret prodrugs oflH, 13C NVR;

"H ' 3C HMXC and, 1H HVB: erinents. '3 was, co rned.to be

2- et hyl fer%ﬂ'&%():x ‘%@&H‘?ﬂe Bimﬁ 9\9!3{ ISHSTE] 1 ariely Q‘%@P&q}f?r’ﬁﬁ HRVS
(ElI') (mz cal,c of | . SO
el uci dat 5d é§ gragg%ﬁﬁgﬁ%n&gm tgjc%éf'%%g éﬁ%mﬁe %ﬁgnd 1H 15N
HVBC exper i sedntisnscfabsendiohs rexdlly, Tinthe Sointl of suppositories @ pasenteralBy, efgd t hat of

3wth a C0 mssing fromthe C5 position. The structures of 1 and 2 are
similar to My@mseYlanyes béffmtﬁaﬂ@ﬂ‘é}’mnﬁﬂi@gpwwn pept i dase inhibitor

pyri zi nostatin. h C rrpound 3)
but with a ketone é?ééa%gﬁéﬁ%%ﬂgptq ﬁ &@%03&5@ %Blo%qm;goﬁ?/ Bt 8%’1t?’\1}31(g t?l
possi bl e t hatiovk caffhodndy ie baskditini Omele8Cof fuetoys, SRidNEShE egaebyget height,
m croorgani smstarting from3 and 5 Direct analysis o tresh fermentation

brot h bylOHPses andavedical sanditiomafithe patienir the Isgvesity of the\madleom thearouteoof obser ved

bel ow the, det et abl t d,d | at d
bur i i cat | of PiretEses HEAmEauty g e A amapad SHrleaoy, Be, ™ ' " "

experi ment §(Iggg ge lﬁgrm fJa%VwidE bating at 52C fox 4 h, the anounts of 1

and 2 were reduce % and 85% respectively, in the aqueous sol ution.
The formation of hBomasnmdmiemtmefdﬂldamvmm thaadigtsbmpoﬁmls et fonnulatedFomas al so
confirmed b) In a dg sol uti on of iEhélally econposed_ 1 or 2,
free 5 was Wé"ﬁ?l?%‘?é‘ae b, s fenpulpiians gan be gdmirsicry tCBPaélen@(?“QﬁHa% it
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structures are

4a- (2-amin ﬁe@mm fAsh- "[51} o lagbﬂomlde@{mﬁn wac&n ﬂdof@aﬁrﬁﬂeﬂ@*‘éﬂé[o 2, 6,
a

8tr|rrethyl pyrimdo [ 4-tri azi ne- 3, H)-triones, andthe
struct uP8 ofauipries therenfson 2 pwétugyif formyuld Vhsitheo asuﬂdryzpnvubzox[ i a&lya@lnmwi 4

triazi ne-3, 8-di on OTst PIP i nh t or ac Vit ounds tested
et oo R, Ao bt oA bha Slisoly 4 CRiaBle e o TR A s an
2-nethyl fer é’)@ﬁ&ﬂl@ NEo@fuhd 8F ﬁ;rﬁﬂlaflr&%ﬁrﬁﬂllgQ/gg'f*dls!sﬂlvg@'iﬁ 4 §ittaBle antdifi b1 | OW ng
were tested for PTP inhibitory activit

4a- ( 2- Ami nostBrilexwater, cﬁadudrquﬂ rdexi&béelsniudian,cﬂ g45°/y dxtysd iftevp@r fartintedwedows 2, 6, 8
15tr|nethyl rlmdof ]v124tri§a2|ne 576197tr|ones(1 and 2).
(1): TFA safdminyhatian) {h ¢ BhtvgHEtureik then srpd, Sietiifed, Rk suBseaRenly | s 90, |

9.9, (bystPheoaus 3000l ¥eloh g RAIIEt b AL 390 HLA dkakofluyhBitly 1R
(KBr) 33803:3'%50 hry > {1&%%% o9t P tEC) m’}‘g‘ﬂlf I %Z?o‘%% ]foﬂq’éi %40, 1382,
1203, 1139, pieparéd and Stordd\in24hl e Qhjle¢ i) the dddbnAf aPB¥propgate paBMN2ES nm
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sterile water or a physiological solution for parenteral use enables the preparation of

the final formulation to be injected.

The above method is also suitable for preparing high dosage formulations of a
30 compound of formulaI or formula V. The unit-strength of the formulation to be

injected depends on the concentration of the active agent in the solution itself and, of



m n; NVR data, see Table 1 below Table 1 1H 13C and 15N NWVR Data for (1).
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3.093.17 108.7 107.48a134.8 133.3N-1'10.132' 173. Oe 160.62' - NHZ7..179. 14
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15 saccharose with glyercine and/or mannitol and/or sorbitol.

The suspensions and the emulsions may contain as carrier, for example, a
natural gum, agar, sodium alginate, pectin, methylcellulose, carboxymethylcellulose
or polyvinyl alcohol.

The suppositories may contain, together with the active compound, a

20 pharmaceutically acceptable carrier, e.g. coca-butter, polyethylene glycol, a
polyoxyethylene sorbitan fatty acid ester surfactant or lecithin.

The formulations comprising a compound of formula I or a prodrug of
formula V may optionally contain additional pharmaceutically acceptable excipients
for parenteral administration such as, for instance, bulking agents, e.g. lactose or

25 mannitol, pH buffering agents, anti-oxidant agents, preservative agents, tonicity
adjusters and the like.

The present invention is further illustrated in the following Example.

EXAMPLE 1: Isolation and testing of 2-methylfervenulone
30

General Experimental Procedure
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2-met hyl fervenul one, is a potent E’I}P i nhibitor (see below). 1 and 2 were

much weaker Mighirpiss dP3E ingtrument/(&d) dnsaiterBgptiveliiosystemsdVieringsdiOk he extracts
f I M 2096 t ai, ni 1 2 tam nated wth 6, 10% of 3.
The TFA eal CReapred (9. ABptral EhEr B oerpRRedi ARk Poien DR, o o
0 remove, i I agfesaianipbs with a%ioaéﬁr&y@e%&tﬁoﬁgﬁkﬁglgoéolﬁalylﬁ(@D% gg@%ﬁiﬁgl t, the

amount of 3 was estinmated bel ow 1 nol e% by anal ysr's) I nactive, but
becane acti e, 250 noh)ongdohest gnadget elitior @lost méa, 1tthal./iBin; solvegpansi bl e

for the activi of. 1 and 2. The effects. of and 4 on. the in vitro
activities 8f1‘%ﬁ€é\r1§|wmr5 V@l@%%%%@mvﬁwﬁwﬁywpﬁ APeYels - 23
super fam |y qof SR BIAAAAIELRGR R RIFMMPT: IRAERLPS by 05T ne- speci fi ¢ PTPs
which utilize an active site cysteine 1n catalysis, re investigated. The
results are shown in Table 5 below. At 1 uM 3 inhibited all the PTPs

tested, while 4, a proposed degradation product of 3, had negligible
ef fect s %h Peting@yesfesextiaetyn| e 5) . Al t hough

Approximately two thousand different strains of Actinomycetes were
fermented in 6 different types of 10 mL liquid media for 7 days at 30°C. Each
culture with its cells and supernatant was extracted by adding an equal amount of
100% methanol and incubating overnight at 30°C. The extracts were filtered and the

25 filtrates freeze dried in 2 mL aliquots for long term storage at -70°C.

High-throughput screens: (HTS
HTS for inhibitory activity towards PTPa was performed in 96 well plates
(Nunclon). Dephosphorylation of the substrate (pNPP) was measured in 180 pL
30 reactions/well in assay buffer containing 50 mM sodium acetate (pH 5.5), 0.5 mg/mL
BSA and 0.5 mM dithiothreitol. The purified enzyme PTPa (0.3 pg/well) and

§



5 all receptor PTP catalytic domains (sD 1 D2, CD45, aDl1D2, and LAR-D1 )
were inhibited to a simlar extent (83-85%, the degree of inhibition
exerted Rypd@eskhe non-receptor PTPs tested was nore varipghl€soiwiidy about
65% i nhi biti on observed for TC-PTP and 90% for Yop. To exam ne whet her 3
could inhibit the activity of phosphatases not 10 belonging to the PTP
superfamly, {err)PP, a dual specifici t_¥3_phosphat ase closely related to the
Type-1 and -2 serine/threoni ne phosphataSes but with the ability also to
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phosphat ases.4 M ©f A ; ul one), 4
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assayed. The nunbers indicate percentage activities relative to respective
control reactions without addition of 3, 4, or Na3V04. 15 The nunbers
represent the average of the activities nmeasured with three separate enzyne
preparations, each of which was assayed in duplicate +/- S.D. At 50 uM or
100 uM 3 showed no antim crobial activity against Mycobacterium snegnati s,
St aphyl ococeugsihdf8tigssateScherichia coli, Enterococcus 2 0 faecalis, Proteus
vul gari s, PSeudononas aerugi nosa, Candi da al bi cans, or Curvual aria sp. WO
02/ 2052 FCT/ CAOThE £28Sssic QufidASion]quapsiation and storage wfibawérigllyraxnteasedl ). 5 R

OF ~N~X (PlT)Pa; PITPE, and PTPP have been described in the literature. All other PTPs

described in the text were purchased from New England Biolabs. Dephosphorylation
of pNPP was measured in 450 pL reactions containing 50 mM sodium acetate (pH
5.5, or pH 7 for CIP), 0.5 mg/mL BSA, 0.5 pM dithiothreitol, and 2 mM pNPP.

25 Reactions with IPP also contained 2 mM Mn?*. The RR-src peptide was
phosphorylated, and used at 2.5 pM in reactions with PTPa. All reactions were
carried out at 30°C and terminated during the linear portion of the reaction.

Microtitre plate-based screening demonstrated that the compounds of formula
(1) inhibited para-nitrophenyl phosphate (pNPP) and phosphotyrosyl RR-src peptide

30 dephosphorylation by >70% and >60%, respect_ively. One extract from the

fermentation broth of IM 2096 reproducibly exerted >60% inhibition of PTPa and on



R 10 O wherein each R, which are the sanme or different, is Hor Cl-C6

al kyl, and X conpletes a ring which is a substituted triazine having one of
t he fol | oworgra@sforrmulae (11) to (I'V): N N-R~ N~ N~. N \ N~pgT/cAo1/64288 N OR |
O20R ( wherein RLis Hor C1-C6 alkyl; 2 5 or an enol tautoner of a
compound of formula (1) in which any of the groups Ror R is hydrogen; in
the manufacture of a nedicanent for usejgs a protein tyrosine phosphatase
(PTP) inhibitor. 30 2. Use according to claim1, wherein the conpound of

formula I h l. 1/ 01285
RO\ /N w%ﬁl’eﬁﬁp ; glll%sgﬁﬁaﬂy tﬁlégaé“%lédlﬁgg Tg\ﬁé‘?‘%/ %%ﬁgli&% gr ihe ef i ned
in claiml. sBowh)s €TlAs extratt ngs kelectbdfomfdrtiee pdrifivdtidhei n t he conpound of
formula | is 2-nethylfervenulone or a nethyl isomer thereof. 5 4. Use
according to any one of the preceding clains, wherein the nedicanent is for
use as an a Tour m 4, wherein the

medi canment %01% o 6I’CI noma,

rhabdonygsar comithe ?f&c@@t%@fd‘r tﬁ@fsgﬁﬂgn f4d tﬁ%ﬂlﬂm@ cﬁﬂa@t@ﬂ?&tloﬁ of HRSstAgeor di ng
to any one clains to 5, wherein the nedicament 1s for admnistration in

conbi nat i onIMhd9&pyerwias Ideﬂnlbadﬁy Wzmgaelt ak Werpthiet Mieabiot Bigrech 199, 88| ect ed
from t axane, derjvatives eci n derjvatives,
ant hracycl i rqg‘§ gézﬂg]% %glOHB’FSﬁSéEPI&eIM %%e?‘ﬁ}‘h@]%c[; Sasaaiisd, W%%%F‘bléﬁﬁ‘ﬁatl n

and ci spl at p;agj ~ h fgﬁﬁg further
conprises t gms%f‘ﬂ (lnﬁ t ?gﬁéﬁt&g‘ﬁgﬁ%ﬂ%ﬂa%% %é%%%@teﬁ gf‘)g@% e arct:cordl ng
to any one ofopettitstharhcteristds of1edpeimycthen I8BT4 arediimh plage. fBdth uskalialdt he
treat rrent of type Il djiabetes. 9. Use according to any one of the

precedi ng cPehsH te mesliaiwere el denelaped. Ad maninty straight ¢1mlwawéh@e@dﬂ1an 20
one 0f "l i RS Yvelxégc’gﬁé‘g?‘g' fiR 44l ahieh et of ths AfREL ARG Py | 002"

white and that of the substrate mycelium was light brown. No diffusible pigment

was produced on ISP 2, ISP 3, ISP 4 and Bennett medium plates. The cell wall
peptidoglycan contained a major amount of L-diaminopimelic acid. The complete
15 nucleotide sequence of the 16S rRNA gene of IM 2096 was determined for
phylogenetic analysis. IM 2096 was found to have the closest phylogenetic
relationship with Streptomyces albulus, and the 16S rRNA gene sequences are 97%
identical between the two organisms. On the basis of morphological,
chemotaxonomic and phylogenetic evidences, we assigned the actinomycete strain

20 IM 2096 to the genus Streptomyces.

Purification procedure

The bioassay active fermentation broth (4 L) was freeze-dried. The solid
residue was extracted with MeOH (2.5 L x 2), 10% H,0 in MeOH (2 L x2) and 20%
25 H,0in MeOH (1 L x 3) at room temperature. The bioassay active extracts were
combined and concentrated under reduced pressure below 35°C. The wet residue
(about 1/3 of the total) was first mixed with silica gel (70-230 mesh) and freeze-dried
then applied on a silica gel (230-400 mesh) column. The column (internal diameter, 6
cm; sample layer height, 4.5 cm; fine silica layer, 6 cm) was eluted with ethyl acetate
30 in hexanes (0%, 250 mL; 50%, 250 mL; 100%, 250 mL x2), MeOH in CH,Cl, (0%,
250 1nL;c2; 50%, 250 mL x2; 90%, 250 mL x2; 100%, 250 mL x 3), 10% H,O in



11. A product conprising a conmpound of fornmula (1) or an enol tautoner 5
thereof as defined in claim1l and a chenot herapeutic agent selected from

- taxane, twyaRgedsri vatives, CPT-11, canptothecin derivati wgsycLniodisacycline
gl ycosi des, etoposide, navel bine, vinblastine, carboplatin and cisplatin,

as a conbi

ned preparation for sinultaneous, separate or sequenti al

adm nistration in the treatnment of cances. 10 12. A conpound which is
4a- ( 2- am no- 5- oxo- 4, 5-di hydr o- 3H i m dazol -4

yl)-2, 4, 4312@[{@ Ir(fg@/ﬂtox:.g),’s?l}%%%\)e'tﬁ}:ﬁgﬁs'(ﬂﬁagl?tgégIlO" 6 to, 90% MeOH. i

[5,4-a]-1,

azine- addition saflt t her eof .

rrone or

15 13. Use ¢fif,@1,F Merosomsbined drffdvagstated belodt 30°TCuaisr fedptcddire@uieor 2
.nmethyl fervenul'one. 14. A pharmaceutical conposition which conprises a
phar maceut i cal | Yhagweptresidue was fuither feactighdted pithes by agsewopisoamtivadvaiesi med in

claim 12.
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of a Corrpoug]qn %\%&@?ﬁlﬁu hgw(hd 210 H{Lg&gﬁ;g?l?(fneg%?x%atgf QLD e@PﬁrO—Rmihﬁ‘SVg .

hydr ogen.
formula (I
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20 wherein Rand R are as defined in claim15. 17. A nmethod according to

clainms 19

or a nethyl

15

20

25

30

orort@ponding & differrat peakp stereifieszerdsiequl wo of fheny woredend agtiyp#nul one
tﬂesbqgaesrsa);. %%geo\];vére labelled 1 (105 mg, overall yield from the 4 L of
fermentation broth) and 2 (73 mg).

Identification of compounds extracted

The isolated 1 and 2 were unstable and contained ca 6%-10% of 3 by HPLC

analysis. The latter could be removed and isolated by simply washing 1 and 2 with
CH,Cl,. 1 and 2 could also be further purified by HPLC (25 mm x 310 mm column,
flow rate, 20 mL/min, MeOH/Water containing 0.1% TFA) to give their TFA salts.
The purification also provided a yellow fraction ('mainly 3) and a polar fraction
which was confirmed as glycocyamidine by MS (ESI).

Crude 3 obtained from washing 1 and 2 with CH,Cl, and HPLC fraction was
purified by preparative TLC (silica, ethyl acetate/MeOH/CH,Cl, = 30:9:1, developed
twice) to give 3 (12 mg) and 4 (5 mg). .

1 and 2 did not contain any sulfur (by MS) or phosphorous (by *'P NMR).
They have the same nominal molecular weight (ESI, M+H = 323) and this was
further confirmed by LC/MS. Their NMR spectra were very similar, therefore, only
the interpretation of the spectra of 1 (see Table 1) is discussed in the following text.
The 'H NMR of 1 in DMSO-d, showed four active proton signals at 5 8.02, 7.85,
7.46, 7.17 and four non-exchangeable singlets at & 4.05 (1H), 3.06 (3H), 3.09 (3H)
and 3.12 (3H). No cross peak was found in the COSY experiment. The *C NMR

and DEPT spectra suggested 1 has 11 carbons: 3 methy! groups, one methine, one



18. A nmethod according to any of clainms 15 to 17, wherein the cancer is
human col on carci noma, rhabdomyosarcom, osteogenic sarcona or Ewing's 2 5
sarcona. WOMY/ZD3H 20525 -29 5 19. PCT/ CAO1 /01285 A et hogcaeaoi/eigg to
any of clainms 15 to 18, wherein the conpound of fornmula (1) is adm nistered
I n conbination therapy with an additional chenotherapeutic agent sel ected
from taxane, taxane derivatives, CPT- 11, 4canpt ot heci n derivativesd,

ant hracycl i ne gl ycosi des, etoposide, navel bi ne, vinblastine, carboplatin

and ci Sp| ati 153%1 }’A%ggﬁ Qx%ioﬂferé ﬁﬁélﬁgﬁftca%on@fl ﬁle 1%1’1% O%%H(???I%l&g}enet hod

conprises 1 adn1n|s errng-to a n nee here

ef fective anppntarbénsdTablenpumhe Gi- @HM{Q@ e&}bénméﬁt laséi@%d(tlie) CHNari®d ©wher ei n
each R, which are the sanme or different, is Hor Cil- al kyl, and X
conpl et es a St \@ﬂl@ﬁcti\gtyepféhﬂd@arml@tr@dtuw wa&w&é)hlshaﬁ lng’HaH@ HMBtme

f I N~N~R N~N N~~N |1 | ~
wher oS | AP gttt & 6 1) stoshmeassdN 2 G v 3 b aahubngag )

30 et Cabi 7B £286" 1&@%@ B el i @ S e B oo
of formila 7 5149.6)and C-5 (5 164.3); H-4' (8 4.05)/C-5' (5 182.8), C-2' (5 172.9), C-5 (5
164.3), C-8a (5 134.8) and C-4a (5 60.6); H-4 (5 7.46)/C-8a (5 134.8) and C-4a (5
60.6). |
As the NMR information obtained from 'H and "*C nuclei was not enough to
10 provide the entire connectivity, 'H-"N HSQC and HMBC experiments were

performed. The HSQC spectra showed two cross-peaks [H-4 (8 7.46)/N-4 (5 81.3);
H-3" (6 8.02)/N-3" (6 84.7)], the other two active protons provided no cross-peak as

they were too broad. The HMBC experiments (optimal /= 8 and 4 Hz) showed more
cross-peaks [H-4' (8 4.05)/N-4 (8 81.3); N2-CH, (8 3.12)/N-1 (8 285.3) and N-2 (8

15 130.9); N8-CH, (5 3.09)/N-8 (8 108.7); N6-CH; (8 3.06)/N-6 (& 143.9). N peak at &
285.3 suggested the existence of a pyridine-like nitrogen (=N-). Clearly compound 1
has a structure of a two-ring system with a side chain. As the molecular weight of 1
is an even number (322) with the possible formula suggested to be C,;H;,N;,,O,,
only X =2 with Y = 4 satisfies the requirement. HRMS (ESI) further confirmed the

20  formula C;H;,N;O, (M+H, m/z 323.1222, caled for C;;H,;sN;O, 323.1216). The two
"invisible" nitrogen atoms not detected in the NMR spectra are most likely to be in
the side chain, which has the formula C,H;N;0. Among all the possible structures
derived from the formula C;H,N,0, glycocyamidine (5) is the best match with
respect to the NMR data. In order to confirm the structure of 1, the TFA salt of 1

25 was further investigated. The "H-"*C and "H-'"N HSQC experiments of the TFA salt
of 1 gave more connectivity information than that of the free base. With optimal J=
2 Hz, the 'H-13C HMBC showed good correlation through 4, 5, even 6 bonds; the 'H-
'*N HMBC experiments also showed very important correlations through 37 and 4J.
1 and 2 have similar NMR spectra and data. 2 is the diastereomer of 1, and they can

30 interconvert. This is due to the acidic 4'-H which causes epimerization to occur



LY

(1) has the following fornmula (la): ~r O\ /NN-N~ R (la) N' OR O wherein
R and R are as defined in claim15. 5 22. A nethod according to clains 15

- or 16, whgpaknodke conpound of formula (1) is 2-nethylfervywamutoan®ms a

met hyl isomer thereof. 23. A nethod according to any of clainms 15 to 22,
wherein 10 adm nistration is via the intravenous route. 24. A nethod
according to any of clainms 15 to 22 wherein adm nistration is oral

adm nistration. 15 25. A process for produci ng a conpound whi ch |s

2-nmet hyl fer A

4a- (2- am no- wx §1a ]’fs‘éu’ﬁh%%og al Cel&%lzsgfc a\nﬁi C24er nOtBanlé?r ahydro-2,6,8tr
i met hyl - pyri m dqaad4-26d solub?le ﬂrDMSIZhﬁ@ch&m‘iaﬁ& Ghber, tHuk ARGlubICh process
conprises: (i) fernmenting in a source of carbon, nitrogen and inorganic

salts, straidichimomsthongcbloraform ami hegses NRRly 8@8@42}131%1 solutiana fivateher eof

e, PRS0 BaAS, Tab P e tii | ot SRR AL A T

further cpMyshgS ORI domBBsed 1 and 2 with CH,Cl,, the yellow fracti
4a- ( 2- am no- SSoxg é)1553‘&\"d| h}Jydrg gl‘fei rr]iatlzll};lzorv3 h- 2) % leyeao‘g-lagtur)law&sjro 2,6,8 2

5 trimet hyl spyaratedl oSl dnded.- Th2crdde pelbow ﬁeetmlﬁw%(;ﬁ]h'i)ﬁedrby@m@arannve TaC aci d
addition salt | WD 02] 20525 -31 thereof. PCT/CA01 J01286 27. A biologically
pure cul tur &0 8ivedtagi4n Streptomyces sp. 1M 2096 (NRRL 3 03 3 4) or a nutant

2 wi no-5- oxo- 4. SaCATHESE P TERE R A0, BEHEMB D (resaled, 6 61 ri e

hyl pyrim dQ2B974s aﬂamﬂd 233401131 aze; pemPor By ARGAY (ES’I] pﬂ@caﬁ&foﬂcaﬂpﬂ;@gs for
fermenting strain Streptonyces S IM 2096 (NRRL 303343 or a_ mutant thereof
$-nls strychpg

as defink i(M'd)al?4.O84; fivind 226 GiSd3 s lte DIMIR dateds liged sy

of carbon. ArEEM A sompadey o AR M AU HIRFE N 20U CE
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9A5 A9. AHO. A99' . A5. A9. XANQ AHO. AQ. A5. Al ;" . A& . A L' IIN3& s

ca] lé;] C;]yi gj] e ZU]]‘IC &(]:1231]4 ofA wai mm]giriu];d g?q Eal]lﬁ‘épg by éﬁ]M&](EE](méz] @éqdc ajc iat]: ; iat]: ; iat]:
Z]U]Cg?]cg?] c?]ﬁlgfklg? 8]“@2@&@%] 3 ]Sgé}tﬂ‘:‘%ﬂ @5‘] %%5]%&?’@& l\é\%ia ca] cal] c
"1 71D fﬁa ﬁ QIW ?calYI 1@Fcaa]nca]{ca caMBcaf)gbg lmelts (fga ca] caj] ca] ca

] ca] caU] ca] Cba]o(w:)] d&]a@&]@ﬁx]e(bﬁk&ﬁds%hﬁ&]toa]mafeazhﬂﬁd a=o' I#IISM# D HHBRACHD Ve Y Y %
WRBR& 'b' ((T)))<*j***|wnhc”X]]V]ca]ca]ca]ca]ca]ca]ca]cal ca] ca] ca] ca]ca] ca
] ca] ca] ca] cé?PélalPéaU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal *++Q+++ k,,,-I-

- R /1 #010> .

aV] ca] ca] ca] ca\/]qig? lgcjjt&l% 86% al% S“][“\%‘] t%ac]‘gg}'kﬂibf ?\QA? @%ﬂ (Z:g]( g\%g
4e445 55" 5&Peft 1%?%@@5 1Hnostat1n Pyrizinostatin has the same 1wo—r1ng system

H-HH) 1 11JVJ~ytoj e \Cg cal ca] ca] ca] ca] ca] ca caLPl&chaU] ca] cal ca] ca] ca] ca] cay
ca] ca] ca:}(ba](@a@@al]d cwitl ajkewhe aidegheia) Beflc 2 ¢y RPRERKL Z9tive2 MR OOOPRPP
&0 QQRARRTBFTIR i AR 295 Seetip Slgelap Y sy Rprise ) LU OSPRSe  ca cal ca

] ca] ca] ca] C%la@ail‘%cal)ﬁ@] &RlF abRtCAhRAICAIA faleabaa] Brat BBV VWKL XXX
YY- YOYKYPYZW AU t “ aaaaaaybc~yt ni d_ZU] ca] ca] ca] ca] cal] ca] ca] ca] c*a] ca] ca] ca

] ca] ca] cal] ctbglrtdae]ud’Ya]ema]iEY‘a?]lﬁ:fa}’vttd]: Sajasaiot ahpsseijed Pkl e Liesadadestabdq eucidnt dddef
gf xf zf f hl hh [ >] kkkkl xI. |1 } nnnoo a\vid Z cal ca] ca] caV]
calcaV] cal ¢ '3 ecﬁ% ﬁ‘g]u}féa SNy ]@3}1@3&}%}%‘1 ) 8%1‘%“&9‘02?/1@51] ca] caV] ca]

ca] ca] Ca2§) O%lréc{ornrli%(}ltgsy pi‘/ﬁ/eys{tzh){i[{itgr%kbérlﬁlex}]t}sﬂgwed that after incubating at 52°C for 4 h,

the amounts of 1 and 2 were reduced by 62% and 85%, respectively, in the aqueous
solution. The formation of 3 was evidenced by HPLC analysis.

Formation of 5 was also confirmed by NMR. In a DMSO-d; solution of partially
decomposed 1 or 2, free 5 was identified by the appearance of a proton at § 3.60 and

30 it correlates with carbon at § 49.8 (CH,) in HMQC experiment and with carbons at &
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cal caV] ca] ca]lg%}ca cda])lca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]c
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o%&' () - 0x1q 3clesting] i1 bROVOIBHG &' () - & & 10965& () - & 10( H(H 10(;—I(H
10(H(H (4" 10% H Ol #4" 1 O/c#l-# YdEM I4 1099! 1096 &

0f(y5§& (§ &10(%5&( OIAIQ%“)@%Z‘BE‘F Hlféu/g% (ggemyf?%%‘&lﬂ{‘? -apd sgyeial metabottes

'18' (yég% mLo /‘?‘%taﬁﬁedgwﬂé?l@ﬁﬁeﬁ')ylfewc&{ﬁﬁe (hs 0P ﬁanﬂrlﬁ%y% T pall%lculal the

4" 100/o+10°/<5<%lac)wmg&%&st(e)i{bt(BTHﬁﬂﬁﬁ&o@ ac&ibﬁx%& ()-%40%¢& ()-, SH109%B& ()-7)S
dEM !4"10%f 10%&. ()-34109%& ()-y2 109

0°1096& () - ARdegEmine-S-oxg o ditydrpSH- z:nlﬂ@zgl 45He, 44a.94etokydrp-2va,8-

iggﬁlf&)( x 0%%%% i3 23 ?#9@%%3(5;%&}%‘@“ GLasd 2o ()- (5cDbC

N @10% () - @&* 10%& () , (109 ()-"f/109%& ()-& 10%&' ()- DY3
109%I <& ()-5uv4 ! 10%+&' )- 10%& () -&10%& ()- 1071 AT 107 AL
107 AL @r1098) /'\IiFgfx §£,lt @;@@ cofytaing {IFz of 2, the ratio of 1:2 15 90.1:9.9 (by HPLC

0% () a{EL 9(@-}%115 yellow p%el( )[6.]’3@-'9 m “),_ Mecﬂf?ﬂig‘tﬁ%f) %ﬁ%&%&b@,_ CndEuva
1783, 1724 (strong), 1676 (strong), 1540, 1440, 1382, 1203, 1139, 1024 cm™’; UV
20 (MeOH/H,0/0.1%TFA, PDA) A,,.., 295 nm; Retention time (analytical HPLC) 14.3
min; NMR data, see Table 1 below.

Table 1 'H, °C and "*N NMR Data for (1).7
25 No. 13C NMR '"H NMR "N NMR *?
Base © Salt ¢ Base ¢ Salt ¢ Base © Salt ¢
N-1 285.3 286.0
N2-CH, 36.4 36.4 3.12 3.12 130.9 130.8
3 149.4 148.9
N4-H 7.46 8.17 81.3 717.4
30 4a 60.6 60.4
5 164.3 162.9

N6-CH,  28.2 28.53 3.06 3.09 143.9 142.7




111 710%4& ()- @10%4& ()- " F10%4& ()-, 10%4& ()- ! 10%4& ()-,Y 10%& ()-
d&wdEuV4 ! ! &+ml0%H& () - & mlO%H&' ()- (- 10%4& () -, &10%4& () -

% 10%48' (Wo8b#R>40%4& () -wshC !'1's 109&' ()-" 10%&' ()- 10H 1@idTid/01285

10944& () - 34! 109%44& () - - Z10%4& ()- P ~ dEbC !! @f

109 () - 10% () - SGLO%! ()-L: ! 10% ()- @S 10% ()-F"L10% ()-~ !"lol!1"dEbC
1@ 109 ()-SF10% ()- @O0%: ()- @ L10%& é) 9 100& ()- @O%& ()-"d""" #k##dEbC
119(Z" 109%& () - @, 10% () S3%4 0% () - y#1

() @ 109%& ()-9 !'10%& ()-
SN NMR ?

111 0L10%R' () -!Af Llo%@&e()-lL%M[&' Bas&iO% 85«'{11) 10 Bese® Salt ¢
10Ls910%& () 7wa/a/a/&' 2096\ ;. 149k

)8:?&': (?Il_l 15%@& 38]20‘1/00;9/", &%)O& 0L10%%)E;FL ?9/@'18()% y%mw /6&' b ((T))

109 & () - )<?**++Q+dé4\8 1113 7310%&'() 5@.0% & () -

A@O% & ()-1 BOI0% "& ()-8010%&' () -,/ 10% & ()-ei3r+++ k, , ~\= 111§
10%! ()s ! P9sh10%8JUS! (1)73_!0595' JeIE (- 107 10" 107
10% & () - &8910%.&' () -, . -
| 11 SS100& ()-%%{%ﬂ/&' () 100 () ° 10%37#% 9.14 872
10%' () - SL0%&' ()-F. .. #0z000dE~\ = 111 {4800 ()28 10%& ()-
| 10% () - @1B9& ()- 10% () -, 10% ()-D@L11, 24229E-\ = 847 86.9
4 65.2 62.8 4.05 4.65
10 5 1828 171.1

“ Measured in DMSO-d; at 295K, all the 'H peaks are singlets; ° Data

obtained from HSQC and HMBC experiments; ¢ Base = neutral or free base; Salt =
TFA salt; ¢ not visible in 1D *C NMR, obtained from HMBC experiment.

s .
(2): TFA salt. The salt contains TFA salt of 1, the ratio of 1:2 is 32.3:67.7 (by HPLC
at 300 nm):yellow powder, [0]*, +2.8 (¢ 1.0, MeOH); IR (KBr) 3390-3193 (br),
1785, 1724 (strong), 1676 (strong), 1540, 1441, 1382, 1203, 1139, 1024 cm’l; UV
(MeOH/H,0/0.1%TFA, PDA) A, 302 nm; Retention time (analytical HPLC) 13.3

20 min; NMR data, see Table 2 below; HRMS (ESI) m/z 323.1219 [caled for

C, H,sN;O, (M+H), 323.1216].

Table 2 'H, ®C and "N NMR Data for (2).“
25 No. BCNMR 'HNMR N'NMR . *
Base © Salt ¢ Base © Salt ¢ Base © Salt ¢
N-1 279.8 283.1
N2-CH, 36.4 36.4 3.13 3.13 132.1 130.8
3 150.3 149.3
N4-H 7.41 8.05 81.3 78.6
30 da 59.2 60.0
5 162.9 161.9
N6-CH, 28.2 28.6 3.01 3.09 142.0 142.0
7 1496 1495

N8-CH;, 299 30.2 3.15 3.17 111.0 109.1




11, s-109% () - @L10%& ()-S& y10%&' ()-L(10%& ()-S&s10%& ()-S %
109%&' () -22(3w334e4dE~\ =
L1 S7TnlO%R0(0p26520%& () - S3410%& () - S2109&' () - LO10%&' () - S, / nBEF/EA(1)01884 555585
56~\: 111110%. Z. & () - lP'lO%m&() F1110% " & () - 10 10
10f: z109& () - 99 109%& ()-6i 67$9U: : : zX9~\:
11&Z"10% & ()-!&Z"10%&' ()-! &Z" 109%& ()-184"10%" & ()-!(&Z"10%" & ()-!10% & (
)- L &<=>d>e>f >g>W| [M II&Z 10% 10 10
0'&*3 109%& . oA 10988

19°3"109% " & ()-19" 3" Bsgf g ()Saité" 3" 1088se& () -Bglb” 3" 108mse ) - | P§aB¥109FF& () -
19°3"10% " & QB3BASDDEBGG} A<M 134.1

119&*3" 1096 "§L{") - 9&* 3" 10%6+& () - ! 9&* 3" 10%& () - f3 35 10%& ()-! & 3"10%"& ()-9°
3"10% & ()-g H; ygggpl é&é&l& ()- ,10% & ()-1 110%\& ()-M

1109\ & ()-M 10 10 1d ()- ~H | 11 JVIdEOPL 109%40% & () -, 10% & () -

1 10% & () -, AR ()- &GLO% & ()- | A & ()945/JJJ|<f KKLdEoP187.0

10%&! 16% & (32 Lg 10% & () - 735

MO% & () - MQA& ()-F: 10% & ()-&&! 10% & () - LALLL2NNNd§5)I71 109% f

109 & () -1 (Y, 10% & (), &10% & (). 94.0% %9) SHLON & () -

5' 183.2 170.5

10 abcdeQee footnotes of Table 1.

2,8-Dihydro-2,6,8-trimethyl-pyrimido]5,4-e]-1,2,4-triazine-3,5,7(6 H)-trione (2-
methylfervenulone (3): yellow solid; IR (KBr) 3568, 3536, 3435, 3380, 2963, 2935,
1728, 1694 (strong), 1666 (strong), 1615, 1541, 1473, 1437, 1385, 1328; 1312, 1247,
1032 .cm"; UV (MeOH/H,0/0.1%TFA, PDA) A, 238, 417 nm; Retention time

15 (analytical HPLC) 10.0 min; The NMR data are provided in Table 3 below.

20
Table 3 'H, 3C and "N NMR Data for (3) at 295K.
No. “BCNMR HNMR N NMR ¢
CDCl, DMSO-4, CDCl, DMSO-d, CDCl, DMSO0-d,
25 N-1 3232 3146
N2-CH,  42.1 412 3.91 3.74 1873  181.9
3 1508 152.6
N-4 . -
4a 143.6  145.1
30 5 1570 157.8
N6-CH,  29.7 28.7 3.51 3.33 1553  152.6
7 1489 1492

N8-CH, 29.6 28.9 3.54 3.34 109.8 110.5




1 S10% & () - NLOOOPRPPJEOPL 1099y 10% & ()- 710% & ()-5Z 10% & () -
410% & ()-f2310% & ()- 0'!10% & ()-PPPPQ Q@ QQR{\ = @O0% & ()-Y @0% & () -
sl 10%c8yvHh2R8s28! 10% " "& ()-9 10\ 10\ 10\: @ 10% & ()- RaRATENOIHIES\ =
,9410% & ()-3,10% & ()-910% & ()- @ 10% ()- 10% & ()- @
S109% & () - TU UUUEV[ VAE{\ = @940% & ()-, #10% & ()-!10% & ()- 9@
1096 & () - @O% & ()-10% & () - [ VWV2WWAKJE{\ = @/ L10% & () -
@10% & ()-+10% & ()- , L*10% & ()- &(10%’&' () -" 109 & () - Xt XXXYY- Y. Y/ YE: /
10" 10" @; st /&()-UU_LU/Q;.) 1\ y ; @ G
10% & () - / QPYZZ[\AUnp/ vpag (1. TLNYe o1
"10%: () - &1 109%& () - CLEh00eBMYG-d; &1 GGk & PMSQ g ~EDTL { - DS0-det [ F1 9
47" 10%& ()- 9a4Z" 109&3¢) " 9* 137IDY%& ()-!9* "10% & ()-T 109k ()-f! LF
"10%& ()- aZaaaaaaabCI LF Y LIOV& ()- I0Y& ()-LI0%& ()-. 10 10 ‘
10- 37L10%& ()- M 4Z"10% () - aybcnrdef dEbC LF!, F 109& () - L10%& () -
109 () - &Z10%& ( ¥ Da@ @Hine®ro)n-HBBC experiments.
109 () - f gf zf f hl hhdEbC! LF! Sy2MLO% () - LOT10%& ()- @ @ 109%& () - 9Y(s! 109%& () -
@F109& ()-L 4"10%& ()- h2ii j!j"j# GjuS1l! 110%h& ()-!!10%

5 2,5,7-trimethyl-2,7-dihydro-5H-imidazo[4,5-¢€]-1,2,4-triazine-3,6-dione (4): pale
yellow solid; IR (film) 3433, 1767, 1679, 1622, 1510, 1465, 1338, 1201, 1020 cm’;
UV MeOH/H,0/0.1%TFA, PDA) A, 260, 325 nm; Retention time (analytical
HPLC) 11.0 min. The NMR data are provided in Table 4 below.

10
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10 6 153.6  153.8

N7-CH;  26.1 25.7 3.34 3.163 105.2 106.5

7a 133.3 134.0

“ Data obtained from HMBC experiments.
15
Glycocyamidine (5) HCI salt. To the HPLC fraction of glycocyamidine, HCI (IN)
was added to give 5 in the HCI salt form (5 mg): white solid, '"H NMR (DMSO-d;) &
12.20 (br s, 1H), 9.49 (s, 1H), 9.04 (br s, 1H), 8.82 (br s, 1H), 4.11 (s, 2H); *C NMR
(DMSO-ds) 6 172.8, 158.5, 48.1; 'H-*C HMQC 6 ; 4.11/5 0 48.1; '"H-*C HMBC §
20 4.11/6 ¢ 172.8, 158.5. TFA salt: MS (ESI) m/z 122.0358 (caled for M+Na, 122.0330),
199.0951 (caled for 2M+H, 199.0943, +4.0 ppm), 221.0747 (calcd for 2M+Na,
221.0763). Its NMR spectra are identical to those of synthetic 5-HCI [obtained by
refluxing the guanidineacetic acid with 6 N HCl for 6 days: '"H NMR (DMSO-d;) &
4.14 (s); *C NMR (DMSO0-d,) 8 172.9, 159.0, 48.5] and comparable with those
25 reported.
Bioassay showed that 3, 2-methylfervenulone, is a potent PTP inhibitor (see
below). 1 and 2 were much weaker inhibitors, but it was found by HPLC analysis
that the extracts from IM .2096 containing 1 and 2 were contaminated with about 6-
10% of 3. The TFA salts of 1 and 2 were further purified by washing with CH,Cl, to
30 remove trace amounts of 3. The fresh solution of 1 and 2 (TFA salt, the amount of 3
was estimated below 1 mole% by HPLC analysis) are inactive, but became active
after prolonged storage. It is clear that 3 is responsible for the activity of 1 and 2.

The effects of 3 and 4 on the in vitro activities of several members of the PTP
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L10%s+s&' () inhibited to a similar extent (83-85%), the degree of inhibition exerted by 3 on the
non-receptor PTPs tested was more variable, with about 65% inhibition observed for
TC-PTP and 90% for Yop. '
To examine whether 3 could inhibit the activity of phosphatases not

10 belonging to the PTP superfamily, APP, a dual specificity phosphatase closely related
to the Type-1 and -2 serine/threonine phosphatases but with the ability also to
dephosphorylate phosphotyrosyl proteins, and the non-specific alkaline phosphatase
CIP were assayed in the presence and absence of compounds 3 and 4. While APP
activity was inhibited about 50% by 3, it was unaffected by 4. As shown by the

15 comparative data in Table 5 below, neither compound had any detectable effect on
the pNPP phosphatase activity of CIP. Reactions with CIP were performed at a
neutral pH instead of a slightly acidic pH used in the measurements of the other
enzymes. At this pH, while 3 has no effects on CIP activity, it continues to behave as
a PTP inhibitor for both Yop and oD1D2 (results not shown), ruling out the

20 possibility that the neutral environment plays a role in nullifying the inhibition by 3
on phosphatase activity. Thus the inhibitory action of 3 is specific to protein tyrosine
phosphatases, but is not exclusive to those which employ an active site cysteine
residue in their catalytic mechanism. In side-by-side reactions, 3 inhibited the PTPs
to almost the same extent as the classical PTP inhibitor vanadate. The results of the

25 activity shown by the proteins in the presence of 3 and 4 compared with sodium
orthovanadate are shown in Table 5. The virtually indistinguishable effects of 3 and
vanadate also extended to the dual specificity APP, as well as to their lack of effect on

CIP.

30 Table 5. Activities of protein phosphatases in the presence of 1pM of

compound 3 (2-methylfervenulone), 4 and sodium orthovanadate.
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@. S 109&&

refers to the concentration of phosphatase assayed. The numbers indicate percentage
activities relative to respective control reactions without addition of 3, 4, or Na,VO,.
The numbers represent the average of the activities measured with three separate

enzyme preparations, each of which was assayed in duplicate £ S.D.

At 50 uM or 100 uM, 3 showed no antimicrobial activity against
Mycobacterium smegmatis, Staphylococcus aureus, Escherichia coli, Enterococcus
Jaecalis, Proteus vulgaris, Pseudomonas aeruginosa, Candida albicans, or

Curvualaria sp.
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I. Use of a compound of formula (I):
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oA
NN -
SO
- N

0 .

each R, which are the same or different, is H or C,-C; alkyl, and

10
wherein

X completes a ring which is a substituted triazine having one of the following

15 formulae (II) to (IV):

IN\N/R' /N\F N\\N
l
SUBENB S
N" o N" “or N 7o
Rl

20
(I (1) av)
wherein R' is H or C,-C; alkyl,;
25 or an enol tautomer of a compound of formula (I) in which any of the groups R or R’
is hydrogen;
in the manufacture of a medicament for use as a protein tyrosine phosphatase (PTP)
inhibitor.
30 2. Use according to claim 1, wherein the compound of formula I has the

following formula (Ia):
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3. Use according to claim 1 or 2, wherein the compound of formula I is

2-methylfervenulone or a methyl isomer thereof.

4. Use according to any one of the preceding claims, wherein the

medicament is for use as an antitmour agent.

5. Use according to claim 4, wherein the medicament is for the treatment
10 of human colon carcinoma, rhabdomyosarcoma, osteogenic sarcoma or Ewing’s

sarcoma.

6. Use according to any one claims 1 to 5, wherein the medicament is for
administration in combination therapy with an additional chemotherapeutic agent
15 selected from taxane, taxane derivatives, CPT-11, camptothecin derivatives,

anthracycline glycosides, etoposide, navelbine, vinblastine, carboplatin and cisplatin.

7. Use according to claim 6, wherein the medicament further comprises
the said additional chemotherapeutic agent.
20
8. Use according to any one of claims 1 to 3, wherein the medicament is

for use in the treatment of type II diabetes.

9. Use according to any one of the preceding claims, wherein the

25 medicament is for intravenous administration.
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15

20

25

30

for oral administration.

11. A product comprising a compound of formula (I) or an enol tautomer
thereof as defined in claim 1 and a chemotherapeutic agent selected from taxane,
taxane derivatives, CPT-11, camptothecin derivatives, anthracycline glycosides,
etoposide, navelbine, vinblastine, carboplatin and cisplatin, as a combined
preparation for simultaneous, separate or sequential administration in the treatment of

cancer.
12. A compound which is 4a-(2-amino-5-oxo0-4,5-dihydro-3H-imidazol-4-
yl)—2,4,4a,8-tetrahydro-2,6,8—trimethyl-pyri1nido[5,4-e]-1,2,4—triazihe-3,5,7(6H)-

trione or an acid addition salt thereof.

13.  Use of a compound as defined in claim 12 as a prodrug for 2-

methylfervenulone.

14. A pharmaceutical composition which comprises a pharmaceutically

acceptable carrier or diluent and a compound as claimed in claim 12.

15. A method of treatment of cancer which method comprises
administering to a patient in need thereof an effective amount of a compound of

formula (I):

R
|
O _N
NN DY
QX@
/N\/
R
0

each R,'which are the same or different, is H or C,-C alkyl, and

wherein
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15 16. A method according to claim 15, wherein the compound of formula

(I) has the following formula (Ia):

wherein R and R' are as defined in claim 15.

20 17. A method according to claims 15 or 16, wherein the compound of

formula (I) is 2-methylfervenulone or a methyl isomer thereof.

18. A method according to any of claims 15 to 17, wherein the cancer is
human colon carcinoma, rhabdomyosarcoma, osteogenic sarcoma or Ewing’s

25 sarcoma.
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camptothecm derivativesd, anthracycline glycosides, etoposide, navelbine,

5 vinblastine, carboplatin and cisplatin.

20. A method of treatment of type II diabetes which method comprises
administering to a patient in need thereof an effective amount of a compound of

formula (I):

10
)
0]
NNy
X
R/N N
15 0
wherein
each R, which are the same or different, is H or C,-C, alkyl, and
X completes a ring which is a substituted triazine having one of the following
formulae (II) to (IV):
20
N. _R N N
LC Xx X
X /k\ > /k /k\
N" "o N" “or N o
Rl
25 (I (1) ()

wherein R' is H or C,-C; alkyl;
or an enol tautomer of a compound of formula (I) in which any of the groups R or R’

30 is hydrogen.
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24. A method according to any of claims 15 to 22 wherein administration

is oral administration.

15 25. A process for producing a compound which is 2-methylfervenulone or
4a-(2-amino-5-ox0-4,5-dihydro-3H-imidazol-4-yl)-2,4,4a,8-tetrahydro-2,6,8-
trimethyl-pyrimido(5,4-¢]-1,2,4-triazine-3,5,7(6H)-trione, which process comprises:
1) fermenting in a source of carbon, nitrogen and inorganic salts, strain

Streptomyces sp. IM 2096 (NRRL 30334) or a mutant thereof which produces

20 the said compound; and

(ii)  isolating the said compound from the fermentation broth.

26. A process according to claim 25 which further comprises converting
the 4a-(2-amino-5-ox0-4,5-dihydro-3H-imidazol-4-yl)-2,4,4a,8-tetrahydro-2,6,8-
25 trimethyl-pyrimido([5,4-e]-1,2,4-triazine-3,5,7(6H)-trione into an acid addition salt
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pyrimido[5,4-e]-1,2,4-triazine-3,5,7(6H)-trione.

28. A process for fermenting strain Streptomyces sp. IM 2096 (NRRL
30334) or a mutant thereof as defined in claim 25, which process comprises
10 fermenting strain Streptomyces sp. IM 2096 (NRRL 30334) or a said mutant thereof

in a source of carbon, nitrogen and inorganic salts.



