(GB 2 045 756 B 1 SPECI FI CATION Pyrim dine Derivatives 5 The inventign
relates to pyrimdine derivatives, to a nethod for their preparation, anf (, iy
to conmpositions 5 containing them The invention provides a method for e
Yareparation of a hydroxy derivative of 2-isopropylamno- pyrinidine of the

genefal formula 1 10 GBZO45756B 1
10 Ad—N—EH3E5 fFerri——— ' -

20 \/vherépel%dr?i é]gc of [err] I ndependent|y represents a hydrogen atomor a
hydr oXpyrii@ihdDerivétivBs t he proviso that at |east one of [err]represents-a
hydroxy group, the nmethod conprising reacting hydroxy derivatives, of

2- metehYhditneotiqryelatas tdpyrenidifie denvatiyesiioaaethod fanthair prepargion, and to compositions™ - 5
A4 containing them. 11 25 A
- The invention provides a method for thg prgBaratron ofa hydroxy derivative of 2- |sopropylam|no- : ‘ N

S-CH t

30 A6 Wﬂé’?%‘ $of thegpieral fogmyl 2l above defi ned (i ncl udi ng the proviso). with.

' sopq(ﬁpyl am ne under pressure i.n a 35 non-polar solvent at fromferr].

35' Theconpounds | as abovg defined are of special interest for theif
action in the field of nerv _re%eneratron and for the treatrrent “of

‘muscul ar dystrophy They are with the %pi_lceptlon of” : .

4- hydroxy -i sopropyl am no_pyfi m di\ N%nd nce Xhe i nventlon further 15
provities a hydroxy derivalsi veNpf i sopr opyNami no- pyri mi di ne of the genéral
formula | wherein each of [erry—Mdependent|y Cag represents a hydrogen atom
or a hydroxy group, with thg/rovisos that at |east one of A4, A5 and A6 =~
' 40 ' represents a hydroxy & oup and that if only one of [e'r"r] ‘represents
a hyar oxy group t hat one |sA5 an their acid addition sal pqwéd,%l nver?Pr on -

e g

_dlstropﬁ reover RE |nvent|on al so prOV|des a therapeutlcal

con’pggsrtron corrprr sing a the apeuti.cal ly effective 45- anount Kof " a hydsoxy - '

derivative of 2-isopropyl am no- Py
each of A4, [err] independently/repr
group, with the proviso tha i 'U'fcﬂg A5 and As represents.a
hydrg&;y group or a therepeufica ceptabl e salt thereof..in adni Xt urggq
W th t herapeutical |y acceptable diluent or carrier. 50 The invention is
illustrated by the follow ng EA?rrpI es. 50
EXAMPLE 1: 4-hydroxy-2-isopropyl'anm no-pyrini d| ne

4- Hy dr ehgreid Agrés inglAs bie@s abpre Mrchdrrleciwla@ tb?ﬁ@l'%?é‘d‘“b?ﬁ@&'é‘[“l"ﬁ gndeERTRsPI eI de.

Wi t h3gnerveniasss) Veztﬁé'?’@d resence of
sodi um % ratrona forthe treatm ’Fg?rﬁ uIa :@Eﬁl’ e d r m{(;?qz]tlﬁel&]é%zzﬁg 55. 0.14
mol ) Wé—ﬁ Eﬂa 9%: Tr{'\?‘ifngarm Herce'tei |orn¢tﬁfl:| erroWUeE SHhyd yﬂ@rlv&fvedf y :
t ol ueng. @B Pyl dlhéé?me@m&a’ﬂmrnlﬁarﬁh&rreaacdfmnsams\siaadprewnm for-24
hour go %éntﬁlﬁ/ﬂ&uélﬁtt&ﬁ ol aytirpxyldueupt with thd prongsosihat atileast oref & ApodAs ed to 40
dr ynes sepreseresd teydrowy grhurcand tratitonhmuie di Ast Az pihd AstrépsesertSOVILPKY arpyR thiopeis AWas hed

Wit h and their acid addition salts.
' The invention also provides 4-hydroxy-2-isopropylamino-pyrimidine or an acid addntron salt thereof for
"*-"use in nervous regeneration or the treatment of muscular distrophy. :
45 Moreovet, the invention also provides a therapeutical composition comprising a therapeutlcally effectlve * 45
amount of a hydroxy derivative of 2-isopropylamino-pyrimidine of the general formula | wherein each of A4,
" As and Ag independently represents a hydrogen atom-or a hydroxy group, with the proviso that at least one-
1 of A4, As and Ag represents a hydroxy group ora therepeutlcally acceptable salt thereof in admlxture w1th a :_
therapeutically acceptable diluent or carrier. . : : R
50: The. mventlon is rllustrated by the foIIowmg Examples o e e oo T B0 -

i di ne of ‘the general” formula | viherein
sents a hydrogen atom or a hydroxy

L

EXAMPLE 1: _
4-hydroxy-2-lsopropylamlno-p yrlmldme ) .
4-Hydroxy-2-methylthio-pyrimidine was obtained by reactmg methyl |od|de with 4-hydroxy-2-mercapto- _
55 ‘pyrimidine (thiouracil) in the presence of sodium methanolate. The S- methyl-thiouracil thus obtained (20g, 55
0.14 mol) was placed in a one litre pressurized reactor with 200 ml of dry toluene and 200 -ml of :
isopropylamine. The reaction was carried on for 24 hours under pressure at 110°C to 120°C. The resulting " :
mixture was evaporated to dryness, treated with acetone and diethyl-ether (50/50), filtered, washed with -
water and recrystallized from isopropyl acetate. There were thus obtained 17 g (yield 84%) of a white
60 crystalline product, insoluble in water but soluble in chloroform, melting at 140°C, elemental analysis of 60
which showed a good correspondence with the formula C;H1,N30 (molecular weight 1563.18). The
hydrochloride of this compound was also prepared; it was also a white crystallme product and had a melting

point of 233°C to 234°C (Tottoli).



amnd recrystalli-zed fromisopropyl acetate.. There were thus obtained
eld 84% of a white 60 crystalline product, .insoluble in water -but
¢ in chloroform nelting at [err], elenental analysis of 60 which
showed a good correspondence with the for mul a [err] (nol ecul ar wei ght- ,
153. 18) . THeB 2¢4876& Bl ori de of this corrpound was al so prepared It was al .

a whi fe crystaltine product and fad a Tetti rlg pur Tt U| Ferri{Fottot— 2
GB204575@. \BSpectral data for the base and hydrochloride were: _ R *"fy

2 U V. Spectral data for the base and hydrochl ori de were: In vvat er (f'or' _
hydrochlnd\rated(ér)rhydrochronde) I n Met haane(tIiaool(foa@ee)) 5 [err] ,max:266nnfert]=
210 err] 293 [err]m 5 ,

nax: ?l’?“"hr?éf%’?F]CM— ﬁf%
[err] max: . %1 0

10 EXA ’E%gpm@mﬁ]?droxy 2-i sopropyl am"i’i'b pyrr rﬁ“dr ne "The met’ hod descrr bed in
Exanpl el \i@snhepeat ed but 5- hydroxy- 2- net hyl t hi o- pyri m di ne ‘was used

i nstewd of 4- hydroxy 2-met hyl thio-pyrimdine. Yield 83% The tenperaturgygof

ax 293"’5(5{;)0 =2’Z’2°nrrE[ err] = --730--

reactio érr Meltrn 15 point [err] (Tottolr) u V. Spectrumin

wat er : @ " '“"'PV’”""”"E 15 [err]max :341 nm E%
= 205 [ degﬂr h T@eﬂ waz rep Ya_f t droxy-2-methyithio-pyrimidine was used .
20 EXAN el ol '"‘e S e mg,aemp*’ﬂar"m%{r%’mrrrés WEGhlgtne
descri bed |n Exarrp was repeate H

4, 6-di hydmgggyaﬂmﬂ,‘twl%hzos— pyrim di ne was used instead of :

-4- hydr oxy- 2- net hylthr o-pyrimdine. Yield 67% Terrperature of reaction
[err] |\/E|}‘t'14’<|“|641]§515({€m 25 18Pr] with deconposition (Tottoli), for the
'hydr I;]f of formul a [err] HCl. This was a 25 white crystalline - 20°

product,,b_g b@ﬁs&pﬁbp% %mlgggm terrperat ure. Toxr city The acute toxicity
(mo/ KQ)  Phe thétRodfeEERBAHT §xa ple 1hﬁs tepYaRIA b 6- W -@r{emyﬁﬁslp\ﬂ'ﬁm&fh&\ﬁas sl and
per o0s iasehddPa-hjteoxy2Hnt@sy ItRb-Pyrinsipias. lyed 674. fE Apbraturle of reaction 110°C. Melting point

30 T/B|.B5T t@ﬁ}fbutlndlecomposrtn@d]’ottbh), for the hydrochloridelgkforraula C7H11N302,HCI Thifas a3 35 25

Rout e white crystalline product insoluble in water at room temperature.

35 |.p.70m’ty 200 240 260 per os

205 The acutgjoxrcrtﬁﬁ‘rgl g) of the fom;ﬁ)unds of thg§|§e ?t@&%ﬁlg rn) 9&6 oﬂ miceii. p and ger Bs and

phar rgacib Gfles are répoitédih Tébke 10 e conpoun NVent 1 onvrnav een

researched by the follow ng 40 conparative experinentation undertaken® on

the regeneration of the sciatic nerveABf ithe male adult rat (Wstar). A

| esion i s made on the sciatic nerve of the rats by application of a

ther ppsound ‘at [ er CPMPRnd20 nfrdtes on the Bidrve. The rdsdare-then .
treated i.p. by; ref erence Qﬁooduct or by jhhe conpounds, of - t he i nvent P®n
for a 45 predetgg,rggned duratiopgs At the endagi the.treat gt, the fats are
killed, the sciatic. nerves are separat ed and - 45.. placed in contact Wwith
a sery Rflarnidofody n- paral lel platinumwires (i nterval 1 mm .and an.electric

si gndP ap nherd‘ae?iwqaeaawiph@tﬂeeemmvnpmfmelnvsntroesefabcdnee‘p‘ewheﬂ hethpiotiowingim 40. .

Wi res: an \fe@xreﬁ"greatﬁrowreémmer theyr ?%“%?‘Qh afthessigtignerve of th%'@?'ééld"djrfaﬁ es ‘the
regener X IOJ’I on the mﬁ@ﬁeﬁre o?f?\E rats p &ﬁljo;[\ of the?‘Qgsosg' at -29"% forTZb mmutes on .

treat Me@i perde. trﬁ ar@th réa@etﬁ ploy théS & ence ‘praduct or by the compounds of the invention for a

45_ predetermined duration. At the end of the treatment, the rats are killed, the sciatic nerves are separated and 45-.,_
placed in contact with a sery of 70 thin parallel platinum wires (interval 1 mm) and an electric signal applied .
upstream the legsion point is researched on: the platrnum wires: the more distant wire where the signal can be
collected gives the regenerated length. :

For each tested composition and each duratlon of treatment a batch of8 rats is used R,

50 - Four compositions have been tested i.p. : Example 1 compound, Example 2 compound Example 3 B0
compound, all at the i.p. dose of 10 mg/kg and, as a reference, a mixture of vitamins B1 (500 mg/kg), BG (500
mg/kg) and B12 (5 mg/kg) which is known in the art to be the most effective composition in this field. )
Controls received no treatment at all. Five batches of 8 animals were used for each duratlon (7 11, 14,17 and
21 days) either for controls or for compounds 1,2,3 or reference mixture. Co Coe

55. - The results of this experimentation are summarized in Table 2 together with the flgures obtalned for . . .BB

" control animals. The lengths of regenerated nerves are indicated in mm at respective day columnsasan - - '
average value of the lengths measured for all the animals of each batch. When no figure appears (17 and 21 .
days) this. means that the regenerated Iength exceeded the Iength of the taken sample o : .

o
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50 Four conpositions have been tested i.p. : Exanple 1 conmpound, Exanmple _ -
2 .conpound, Exanple 3 50 conpound, all at the i.p. dose of 10 ng/kg and, @
as a reference, a mxture of vitamns Bl.(500 ng/kg), B6 (500 ng/kg) and-:

B12 (5 np/kg) which is known in the art to be the nost effective
ppsition in this f| el d. Cont rol sreceived notreat rrent at alpl,. o Flacen
batc of 8 anl nm A <1010 dC__ QO d Q1] A0
for ‘controls or for corrpounds 1 2,3 or reference mxture 55 The results
of this experinentation are surmari J8BLE 3 Tabl e 2 togetherwith the figures
obtained for 55 control _ani. mat{ﬁi )The | engt hs of regenerated nerves are
indicated in Jn‘éﬁﬁeg pratien S‘ff colums as an average val'ue of the

| engtghs measunEbs .0 the ani mal s;of eacly bat chy Whenqpo figpye appeays
(17 and 21 daysz)mtt s nmeans that theshegenefred ed l1eBgt h axgeedegerd he | ength

of the taken sé&rgmhpte1 GB2045756 B 3 TABLE 2 Duration (days)
Conpound and 510mg/kg dose i.p. 14.1 26.3 7 =11

14 17  Exampjg2 5 Contr 06 5.1 10. 2
12.89  17.8 P¥MI85 4 Exanple 1 10 ﬁg/ kg : ) "6.6 19
14.1 26.3 10make - Exanpl g72 10 156 267 10.nu/kg .

6.8 14. 4 pB1,B6,840. 1 - 838 134 1Oskxanplkes3 102311/ kg

6.7 15. 6 500 m@kg, 500 mg/kg50Bhg/kd36, B12 8.8 13. 4
15. 815 20. 4 23.7 500 ng/ kg, 500 ny/kg 500' rrg/ kg 15

15 Pr e&eseriatiensfosolqeys ol O%éW ‘gjese deriva tg ves resent ed
er

(herape AT ﬁ‘tﬁrpeFt &ggm ﬂjgvé%yggﬁﬁgu ne

i nj et a&bneg femman u§bhbral aamﬁaaﬂwdnnwugeﬁtmﬁ ﬁﬁﬁdto gagmwheeegmua,euagmdhentzd n
t he f omay igfadiningstdagtht Aasa betweehet rol 9SOy ek diem.water. As to the 20 posol ogy for

human u@eexamp&lofaﬂmablé@b'pﬁvﬂmﬂpreiqaivwewrdundﬁn 20 ng to 1 g diemwhereas the

i nj ectable for m ni stered at does_between 1 ng to 50 ng per
di enge An exaanLgctB‘l’“"g g‘i‘j’l‘zf’gm%‘ai‘"&ﬁf et formlatio M given hereunder:

0
Corrpc?und of anyfalg‘f t he Exanpl es i 25 Lact oSe
70 ng Magnesium stearate 25 Talc . 5mg
20 ng Magnesi um stearate - —— 5ng 100ng 30
30 CLAIMS 1. A nethod for the preparation of a hid@msxy derivative of
2- |§i9pr|9’w| am no-pyrimidine of the general formula | 35 30
A 35 4 NCH 3 40
[ err ] 1. A method for the preparation of a hydroxy derivative of 2-|sopropylam|49 pyrimidine of the general
formulal
35 35
Ay |
. —— N .
/CH3 .
40 Ag \ V& NH—CH\ 40
N CH
3
Ae
45 wherein each of A4, As and Ag independently represents a hydrogen atom or a hydroxy group, with the 45

proviso that at least one of A;, As and Ag represents a hydroxy group, the method comprising reacting
hydroxy derivatives of 2-methylithio-pyrimidine of the general formula Il

Ay
50 50
A . S— CH
A\ N/>‘- g
55 _ _ ' 55
Ag

wherein A4, As and A; are as above defined (including the proviso) with isopropylamine under pressureina
60 non-polar solvent at from 100°C to 120°C. 60
2. Ahydroxy derivative of 2-isopropylamino-pyrimidine of the general formula | wherein each of A4, As
and Ag independently represents a hydrogen atom or a hydroxy group, with the provisos that at least one of
Aq, As and Ag represents a hydroxy group and that if only one of A,, As and Ag represents a hydroxy group
that one is As, and their acid addition salts.
65 3. 5-Hydroxy-2-isopropylamino-pyrimidine or its hydrochloride. 65



N | CH 3 A 6 45 wherein each of [err] |ndependently represents\ '

hydr ogen at om or a hydroxy group,. I so that at | east one

[err]represents a hydroxy group, t‘mnlﬂl"llﬂ"ﬂ Mmu ng reacting hydroxy ™ 3
fi.vatives of 2-nethylthio- pyrlmdl ne of tHe denéral fornula 11 A4

|l 55’ T _ GB 2045756 B 3
50 A— S—CH-55 =
55 A@«vvherel n [err]are as above defzg&%ozg]l ncl ud| ng- the provi-so) with

i sopropyl ami ne under pressure in a poI ar..sol vent ‘at from [err]

60 2. A hydroxy derivati bgraggn %ay@opropyl am no-pyri-m-di ne of the general
formula | wher gompsialan®t A4, A5 and [err]. ‘i-ndependent|y represents- a-

hydr @gen at om @bsed.phydr oxy group, wi th the garovi-sas thatizat | eadt one 08
[err] repr esentcsntaplﬁydr 0Xy group andsd hat - |1f02only1bﬂe of 17&rr] ﬁépr esents a
hydroxy group Exgerldhe i s. [err], and their aC| d addition salts. 65 3

5- Hydr oxy- 2-i si&F‘éﬁ& am no-'pyri m di n&Sor it¥! hydr&ﬁ'ﬂl oride. :

65 3

32085756 B pancied TABLE 2 Duration (dayS). Cofpound-and 5 0

dose i.p. .10 mg/kg 7 67 1l 156 = 284 - 17 . 21

5 Controls B1,B6, B12 5.1 88 10132 . 1582. 8 204 17.287 22. 4
le 110 m§Pkma/kg, 500 mg/kg 500 mg/kg 6.6 14.1 26. 3 -

g% gresent V%"Z%L 14. 4 26.1 1B -
These igﬁ ﬁ \%fgpé g%&iﬁ/therapeutlcally acceptablefor u%taZce, abl JS%'I‘
26 7 gelatine ca sulesconta g e unit to etherW|thanexc|p|e ognmjectabl in phials 15.8
20. 4 conta?rang ath 1ﬂﬁoké}’nv ed‘% i ﬂxew Q’oah'l_brlde dissolved in water. Astothe _

15 Pz0esasotogy fooliuman BEs aralagininidtreton rdxanes\mtnmmtmduhﬁmemsemﬁuﬁ@btamfany 20

t her apeay beaiinysteredas geesbetwvedrgirmg to 5omg perdteamce, in tablets or in gelatine
capsul eGP AP ptad F?ﬁ'%@’l‘“%@&'@@"’ﬂ‘tﬂete”f@get her with an excipient or in

i nj ectabl e forrgo nlal ﬁ“ F‘ﬁe al nlleng at least 1 ng of active ingredient in .
t he gorm of |ts,_adfjp 1"OF Solved in water ;opa to the 20 posol ogygf or
human use, oralrag@dm ni stration reqw res from20 pgmg0 1 g di em wher eas the

i nj ectabl e f oOr MMagnesilish si@yatbe adm ni stered at doessigtween -1 ng to 50 ny per
diem An exanple of .a suitable tablet fornulatioen—+s given hereunder:

Conpound of anyofthe Exanpl es . Womg 25 - Lactose *
) . : 30 R
70 n¥f 25 Talc - .
20 ng %MgSI um st ear at e : 5 ng 100ny
" 1. A method for the preparation of a hydroxy derivative of 2-|sopropylam|no-pyrlmldme of the general
formuia | .
35 35
A
H .
3
- 40 : 40
CH 3

45 wherein each of A4, As and Ag independently represents a hydrogen atom or a hydroxy group, with the 45
w proviso that at least one of A4, As and Ag represents a hydroxy group, the method comprlsmg reactmg
; : hydroxy derivatives of 2-methylthio- pyrlmldlne of the general formulall
3 ]

' 50 50
S— C
CH3
55 55

wherein A4, A; and Ag are as above defined (including the proviso) with isopropylamine under pressureina’ .
60 non-polar solvent at from 100°C to 120°C. - 60
2. Ahydroxy derivative of 2-isopropylamino-pyrimidine of the general formula | wherein each of A;, Ag
and Ag independently represents a hydrogen atom or.a hydroxy group, with the provisos that at least one of
A4, As and Ag represents a hydroxy group and that if only one of A4, As and Ag represents a hydroxy group
that one is A5, and their acid addition salts. _ '
65 3. b5-Hydroxy-2-isopropylamino-pyrimidine or its hydrochloride. . - 65



1. A nethod for the preparation of. a hydroxy derivative of .
m-no- pyrimdine of the general formula | 35 : 35 4
| N CH. ' 5 o/
40'CH‘.3 45 wher ei.n each of [err] |ndependently repr eserrggszﬁslaggjgogen 4.

[err] rep({ e§. v drox ) rlr%u ; eomes ro onpri sing reacti ng hydroxy -J
der I Vat Iyea HQ - 'l 2/ nQ> ;Q &foﬁ‘ (Hi"en\%cl % gigngrgca‘#orLéjelrWerv%us regenera-

tion or the treatment of muscular distrophy.
50 A5 556. A methodfor the preparation of a. hydoxy derlvatrve of 2-rsopropylam|no pynmrdme as defined in
55 A65 wihign bithe fatirad]beiag subsientialipaselesteibddmedin(withedferehica ¢ dnienguf e Egaipldéi th 5
i sopro pzy? afitheeapeytigelicompasisioneamprisingia Beraproticaipéfiertive ainvwam of adiydrbxyaerivatioddE t o
120C. -isopropylamino-pyrimidine as defined in claim 1 or a therapeutically acceptabggalpthergof mqgmggly

der i vat'V{& thsrarsuticallyarsspiobla AUSBLORSA S di ne of the general for mui a | wherein:
each of A4, A5 and A6 independently represents a hydrogen atom or. a hydroxy
group, with th O HE Déstts [9@ibnenadific] 12 Bréivlon IBIRE) Crpany LENisE, VYRR ERSARE S @ hydr oxy
group and that 1T "onyone or T ErT Y s e on Y mm‘g?‘é‘ﬁ’b“’t hat one
is{ferr] and therr acid addition salts. 65 3.

5: Hydr oxy- 2-i sopr opyl am no- pyri m di ne . or its hydrochl ori de.

65 = 4

GB 2 045 756 B. 4 4. 4,6- Drhydroxy 2-i sopropyl am no- pyrrmdr ne or
its hydrochlori de. 5. 4- Hydroxy 2 i.sopropyl am no-pyri m d| ne or an acid
addition salt thereof for use in-.nervous. regenera- tian or the-treatnent of
nmuscul ar di strophy.. 6. Anethodforthe: preparation of "a- hydoxyderi.vative of:,
2-isopropyl am no-pyrimdine as defined in:5 claiml1,-t‘he method- being -

. substantially as described herein with reference to any one of the "~

Exanpl es. ‘5 7. A therapeutical conposition conprising a

t herapeutical l'y effective amount of a hydroxy  derivative of .

2-i sopropyl ani no- pyri mi di ne as defined in claiml or a therapeutl cally
acceptable salt thereof in adnixture with a therapeutically acceptable
“diluéntor carrier. Printed for Her Majesty's. Stationery Ofice, by Croydon
‘Pri'nting Conpany Linited, Croydon, Surrey, 1983. Publ i shed by The Patent
O fice, 25 Sout hanpton Bur | di- ngs, London, WC2A | AY, from which copies may
be obt ai ned.. -
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