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2 1, 252, 435

2 wherein [err] is a hydrogen atomor an al kyl group having 1 to 4 carbon
atons, [err] is a hydroxy group or a nercapto group, and [err]l is a

hydr ogen at om or a hydroxy group, provided that [err] is not a hydroxy 5
group when [,f is a nercapto group, which conprises reacting a conpound
of formul a 5 (Il1): [err] with hydrazine to produce a conpound of
formula (V) [err] 10 and reacting a conpound of formula (V) with urea -
or with for ide and/or formc 10 aﬁ'g {50 produce a conpound of 2 -
formula (1) : i : ' re—-s - .
conveniently carriwgreut in the presence of heat. The conpound of formula
(V) produced by the rRidc hmmgtrsatanbaeealk)ugroun ﬁa‘mzlltts4t@b0betomssol ated, it is—

preferably convertegﬁ‘e Q}EV SO ERYP I MErADREIONY mé hart't}Q 2.5l dmgy sirably
!

q

a salt of a phar ro%ﬁgoragdrox ..urpn rea n@laf" ointuladCi d.5 A
conpound of forrrul@l ) so produced by t he corrpl ete sequence can be con-

verted to a different conpound of fornmula (1) by standard met hods. For
exanpl e, 4-hydroxy-pyrazolo (3, 4-d) py/l—:x‘gjl D@kigan be converted to
4- mer capt opyrazolo (3,4- 20 d p tiirg, by reaction with a sul phide

such as phosphorus pentasul phi de. Wen @ -al kyl pyrazol o
(3,4-d-pyrimdine of formula (1) is produce by t he net hod of the present
invention, the 3-alkyl group can be renoved by oxi dation to a carboxy group
fol | owed by decar beib/ivaseziesio peduchi @mgrisdipf. formplakls al so been found, as
clainmed in the Specification of copendlng pat ept appli- 25 cation No.
29533/ 71 (Serial No. 1252436) that a ' of formula (111) can be 25
prepared by reacting a conpound [err] e [err] is an al kyl group

having from1 to 4 carbon atons and is reffbrablm an ethyl group, with
cyanoacet am de and nor pholine according to the reaction schene: [err] 30
In this nethod, the conpound [err] and the norpholine are each advan-
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3 but which are deepl y col o Rerpv&¥ of these /&8 Bur@dzcont amnants is
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30 In this mecthod, the compound R'C(OR?), and the morpholine arc each advan- 30
tageously employed in a slight excess, for example, about 20% excess. Also, a
moderately volatile polar solvent is desirable and serves both to moderate the reaction
and to improve the qualtity of the crystalline product. Acetonitrile is the preferred
solvent, but an alcohol having from 1 to 4 carbon atoms, such as butanol or isopro-

35 panol can be used. An alcohol R?0OH is formed in the course of the reaction and is 35
consequently always present in the solvent from which the product crystallizes. The
morpholine is both a reagent and a catalyst. The starting materials in the preparation
of a compound of formula (III) are preferably mixed together and then heated to re-
flux, preferably at a temperature from 60°C to 120°C.

40 A number of other amines, such as aniline, substituted anilines, piperidine and 40
benzylamine, act in a formally similar manner to morpholine, for example, 3-anilino-
2-cyanoacrylamides are known compounds. For the present purpose, however, the
stronger bases, such as piperidine and benzylamme and the anilines suffer from serious
disadvantages. For example, the anilines give “analytically” pure products at all stages
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catal yse reactions of cyanoacetamde with itself to form pyridine
derivatives, which are difficult to renove and are intolerable in the final
conmpound. Morpholine [err] 5 8.3), however, has the advantage in that
its weak basicity nakes it a poor catalyst in 5 the self-condensation of
cyanoacetam de. Mrpholine also has the advantage that it ¢ @cks t he
aromatic reactivity of the anilines.and thus col oured by- gtoducts, which
are. probably polyneric, are not formed. Additionall y, norpholine has the

advant age that the corrpound of 4 4gyl a I11) has favourabl e physical
. —pr-operti-es—and—¢ I n high

purity. HiuhichaR deddlyl cblBuréde REAdvAIRS e UARSd cOrdiiians s protfbitivelg t he preparati on
~of a conpwemie. Gfhe Kipadwankage ¢flthd s)troqubasqs,smqb@mwm!mns that tues:dw i bed above to a
| corrpoundcf_(ﬁg;s Eafiopreotcainoacepmide, widyilieql tlf""l“eESf‘ nvatves, i H of any of the

to remove a are mto era m the orpholme
i nt g rredlsa BwNE] FAT HISARAREY H thad Fe whlk o aNisly Rhkeb & W% ihnvengion is
parti cul afe gl mhea‘nands:eﬁt Wc@ﬁrdé ]Mbrshoanehydurlﬂs tlih&dvantaggm at om because t he

end prodéveltsshe ﬂfm@;ﬁﬂc reagfiving ofntho enilihes apfl thug colprred Yyippodpgte whideatt npor - 15 t ant
pyrazol of %“ fq% u:dﬁfff%’%@ fa%j‘d‘pgﬁ'fl’gs Hggphol péf i) ta%lﬁfdth' opyrinol. It
has ipeen; mm%f aaa& 6 GeER us,| 28 tgeato)x séqBenty QEPGEd 1 nioa very high
st at e of iqguhé prgpaloayi meﬂtof rfamhbdnamld a S@vermnvard;scgmbd yield. As

B¢ in a preparative

al r eady 3'e°a% éua 1§ I@wﬁl (I% @ ibe warged ot edtheve rqerysglbization; ofaY ©
route to eanxH&éHno Is ﬁlttcﬁ’l erf;Qefcrr d wiiH/ Ik‘rl.pg ﬂ{gro-

20 Thus |g£h aonpbe @errne ShaBsRIRE, 1t |VBE Gomipdu B Fthh@doof preparing
4- hydr oxyant aaalz(ﬁ,bdx ﬁfrlmddyzs, Napuairiokl pxyeurmnl anhltludrpyrmol It has been

3- mor pholidUAbIHL &y simpar o) i pr %t H o AHE o produce
5 am b’ S M Tl SR R Sl 1

reaet ed Wwuddal. f or mar ni de and/ or formec aC| I n anot her aspect 20, 6- 25
di hydr oxypyffa%oh@ F(rgcrﬂtd d9p6q9 Irefenis dronléedl & meshasioed rreqparting %hygnom-l ar synthetic
20, - -C 1 ac
route in p%lzme to oduce -ami ﬁ-gﬁoxﬁmﬁ% lﬁx gc%{;'i -arrslgr:%-4§c§r r formc acid in
the finalbaioe K iedic %’ﬁ‘be%a,a PEiYor forie: 4014 BEMHbthbr WS t 4@n provides a

met BHd Ofdlhpdr&pﬁmuﬁig (B4-O)yrimid el ichraphired By Aithitar Eyvihertrrrode ﬁaﬁh’(cht herzsof . The

- fol |l ow ngre te@ °f4f°m§ma(hdn¢¥0n formije peidyire the Hisal stagesent i nventi on and 30

exanpl es i, %:p IER9R PHFIAes 2 mithod (9f RFRFERS 498k .
30 EXAIVPIfé’ ?jf??' ‘gég aﬂhaﬁ :ﬁﬁgf 2 afd BN DaEhY | BdTipeGend iSkhtioh €4am Xt ure of

- cyaldacetsmiplie2 {1d3 descibe tiepkopirinoh of idaofedistsat € (134 g.), nor- ph¥line (82.5
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40 g.) and 85%:t echnj cal hydra2| ne hydrate (22.7 g.). The mxture was

rapigly Woang EpAeha s Tale LS YBnaRUNAL f8d ot ferr) for 20
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suspenmg %Hy oS0 ogéazoll’e 4-car boxam de hem -sul phate (113 g.) in form
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hel gp at [amrde ](32 )w&&uﬁemu maxedThmspeame r@tionwxd Heldeat WESC tdzen csmol ed to

[err] and houre Thegedcrion mixsint avest theh cqeledl Wé@‘?fe@d\ﬁhetwdfumcnlkm@@d( 2x50 m.), water

as f tery(2X15
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sodsaim hyd2ssgivdé chdbalys k., fmldwat B re;(rac&i&ﬁhondby )hewidnhbntof emteent 55
ted hydrochloric acid to pH 5. The product was collected and washed with cold water ;
(2% 300 ml ), acetone (2X200 ml.) and dried in vacuo at 60°C Weight=70 8
Yield= 80
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EXAMPLE 2
60 3-Methyl-3-morpholino-2-cyanoacrylamide ' 60
A stirred mixture of cyanoacetamide (84 g.), triethylorthoacetate (178 g.) and



55 at [err] with charcoal (8 g.), followed by reprecipitation by the
addition of concentra- 55 ted hydrochloric acid to pH 5. The product was
col |l ected and washed with cold water (2x300 m.), acetone (2X200 m .) and
dried in vacuo at [err]. Weight=70 g. Yield= 80% EXAVMPLE 2 60

3- Met hyl - 3- nor pholz\mo 2- cyanoacryl am de 60 A,
stirred m xture of” cyanoacetam de (84 g.), triethylorthoacetate (178 g. )
and 4 1, 252, 435 .
4 norpholine (308 g.) was heated under refibipgyfor 3 hours. The initial 4
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mor phol ine (108 g.) was heated under,gefl) m--gyaﬁoatl-?l%x%e The initial reflux
tenpera- 10 ture was R&fifrdd amﬁiuetdiey nb mld! BX trlehyioRNoplopibReWBSS d)emtt] . At
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preferable to seed mhauxbahwhl #ppodina&ly| °Cahndarg©soeleppeétensadnthyasab@uﬁ1severy
30 m nutes, ﬁsp?‘ﬁ’oﬂeg %%Hp@f&d’f‘ 4 fa’éyldrowérverr AR minates: r ef | yx
until copi ous preC| ﬁmg "GRG APPE IS BT SPROR PEFPHRE Pef | Uk
period, the batch was Qﬁ@k&dpld’tﬁ@bﬂhé/reﬁxﬁ efddl the BAGh v toked Fagedo 30PIe 1wv@sh was

><

a bl end of ethanol @rcedrrifgged) Thevadsh way 4 Blend df jethameb §74. 8.1 wager (MEV. treglpnd . The
3- nor phol i no- 2- cyan#&dHy/ 5&1 d@’%@a@“ﬂ’)’é’é‘iﬁtﬁﬁﬂ‘f’?cg& wagrgcpum deed at 309Gy)
3- Ami nopyr azol 8o 4- ¢ baXaii LR M caBbkhhRl Remi-sulfate 30

30 Water (210.5 litr es)x/amawaddmds) tvas adde@ag k Qtache ddzed th GO‘[(BBFI]mrpholmo 2-
3- nor phol i no-2- cy amaw bnidi (é-3(1D v8s Kiglpd endsthy (g@he Iatemdeaﬂlheedtfe . dibar e
aus

readj usted to [err] ’adﬁei ‘ééﬂgg‘f“%d‘[ﬁd{aﬁ%d g@h APar t? h A %
hydrazine hydrase (55l 1K0¢ onass AgHIE m'[na@sf F3F the 6301 i nserh 35
reacti on caused t he rhehpetiadrt fves ¢ooled mcsrseaﬁeoamdasnmurc o@Eulﬂixﬁc ol 3 swer ab

m nute period. Ten ﬁi"hgﬁé% 5aIF§)eWaS [?%c g |0I?| &pr, batchevas gBled émlt i on
e CX

m xture was cool ed ¢ ‘E‘é @%@‘ 6% ‘{%{[ i G BL (:?Z 5 Kg.)
and ice (37.5 Ka.) \h@eﬁazﬁ)ara cch d c&us‘él?)@ reakhéd, Dat C Vas 40
cooled to O to [err], and centrlfu§ |t was vvashed vvlth water (666

litres). The exact éfua Jg¥ra )e[q ere i s _sone

s i
| oss of excess 40 By iy m@f};’ C uﬁ\u’ Iel “pgl rse of
t he reacti on. <1115°C and helQ ¢s) terdipekynald m%rbyrroacz 8cn4c: 6ldd gﬁgﬁf rf{)g

45 ?gg c;gtnfugcd The cake was rinsed with formamide (506 Kg.), followed by water
2 Kg)

. ExAMPLE 5

(a) 3-Amino-5-cthylpyrazole-4-carboxamide

3-Ethyl-3-morpholino-2-cyancacrylamide (52.25 g.), water (200 ml.) and 859%

50 hydrazine hydrate (15 ml.) were stirred together at room temperature for one (1) hour 50

and then heated to 45—60°C for 15 minutes. The rcaction mixture was then cooled
to 5°C and the product collected, washed with acetone, and dried in vacuo at 50°C.
We.=31.7 2. m.p. 190—191°C ater recrystallisation from water. C.H,,N,O requires
C, 46.74; H 6.53; N, 36.34. Found C, 46.64; H, 6.53; N, 36:46%.

55 (b) 3-Ethyl-4-hydroxypyrazolo (3,4-d) pyrimidine 55
3-Amino-5-cthylpyrazole-4-carboxamide (18.5 g.) and formamide (64.15 ml)
were heated together at 140°C for 5 hours. The reaction mixture was then cooled to
5°C, the product collected, and washed with formamide (20 ml) and water (50 mL.).
The' product was then dissolved in 2 solution of sodium hydroxide (45 g.) in water



For mam j{je (244.8 Kg.) and 3-am no-pyrazol e-4-carboxam ide hem -sul phate
(71.6 Kg.) were charged to a well vented reactor. The m xture was heatiqL to
140 to [err], and held at this tenperature for five hours. It was then
cooled to 5 t9 [err], 45
f or mani de (50
3- Am no- 5- et hyl pyr Qfs@':ﬁl)%&&ﬁ@ﬁ%ﬁﬂﬂ Gl@s treated at room tempcrature thh charcoal (Darco

3- Et hyl - 3- nor phoI i rﬂaéaa-(Rggamuadfr e Miarkle(3.6 32. Plie fijuwds, aﬁatrenOVQbZQ@hmoal) wand 85 %
50 hydr azi ne” hyl tie 6 e QPBMVP%&@E"F erature

for one (1) haur ed o el HEARE Tt ok ?33& sa‘iéeu?v&i— F‘?ﬁgﬂisact'@n

m xture was then ccmf skec [eHN, irks ﬂowdncnst; , 13290, @dundvaasb&qm
acetone, and dried4iss; Magdeavat [err]. W.=31.7 g. mp [err] after
recrystallisation fromwater. [err] requires C, 46.74; H 6.53; N, 36.34.
Found C, 46.64; H 6.53; N 36.46% 55 guupld)e 3-Et hyI 4- hydr oxypyrazol o
(3,4-d) pyrimdine (a) 3-n-Butyl-3-morpholino-2-cyanoacrylamide

3- Ani no- 5- et hy® pyr azoKieandaccxambn@amgdetrmﬁyl&tkgva)ermwﬁ )Mnd@h'(lﬁﬂ(lﬁ m .30

were heated toget hé‘#)éﬁ“ ‘f‘?"jmﬁ i e tl h &t hen
cooled to [err], t '{‘{QK Icf’“ aé’ efié“’ r° “Wiﬂ ann@ﬁfcf %0 )

and water (50 m . &nanﬁ icyvassst e, 3g0i me quﬂda: $obs4tmom253fN,sod| um
hydr oxi de (451@ ) |1ﬂ3®%1ter 17 1, 252, 435 . 15
5 (180 nm.) and thglpsglﬁyt 1) Eﬁtre ted %tamroomterrperature wi th charcoal
(Dar co G60) (Regi sVes’ uﬁ,"r@ﬁ,@m RS bt (306 f kit BbS. 3l a5 enoval
of charcoal, was hegdreghetgdikers.d maydert hetephbgeds Ak 604N orde @TIRGBByLFECh

adj usted to 5 by th@eamﬁatvixrmmea Wﬁ@mletdmeqnﬁ@e&@qnddgﬂo fge UhY .xspegrrescapas 20
. (< cr 1!16 }q
cooled to [er® an&?lt 2 i ‘}\fss Card, y ffer r’téccér‘staniéﬁ%ﬁ?h“’\m th
wat er (200 m . ;ceﬁ“wrb iégﬂxupc éﬁm'hs Féunfl C, 2.5 H, 785,‘35l [e”]
[err] reqwres C, 530792 . 90. I’:ound C B0, B4: H

0, -
33.86% EXAMPLE 6 ((%1) :%n)_mut %_“ 3 nor p hoI i_no- 2- cyanoacryl am de 10

Cyanoacet ani dgs (10 ] d“tf_{i‘fpb | BSF 4 6,9 QE& rphol | n
(13.8 10 ni.) ver exema&g& eéy Shor 8 bodrE yfj BEAL Ui aaﬁ@bc[err
hours. The reacti onhenprxducy ®llamad; agbedsid withcoldfermamids {6l thi)nEhepfilelead was

col | ected and vvashé’éPSW‘i ‘ﬁg‘ﬁ Mﬂml) and 1(%@503“1 ydmx 3 1e!iﬂ'r) aﬂd etsell‘“f‘t‘:;
recr ySt al l I Sat3b on “ﬁljrggﬁ rem H: ﬂimafdé jc?ﬁ % ste ?5’1]51 o] 1a encN 30

17.70. Found C, 60.586. Tﬂd,sluﬁ'y 2!55 cobled th °C and t fbduct collected washed with water
15 (b) 3-Am no-5- n-ahyd siddpiy riaio lae SO Ce B a0 X 4 e d:ep 236—238°C. C,H;.N,O requires C,

3-n-butyl - 3- m)rpholsfsﬁ?)%@9&5&35?%’%%@5‘{5256745gN)293\3&t~er (72.5 nl.) and 85
% hydrazine hydrate (5.9 m.) were heated together at [err] for one (1)
hour by which tine the/BABRME ClalmRiserd al was conpl etely consuned as judged
by U.V. spect Bdscopy. 120methed of ppariepe tompeundpiéommub (Das cooled to [err] and
the crystalline product collected, washed - 20 with water and dri ed.
W.=13.4 g. mp. [err] after recrystallisation fromwater. [err] requires
C, 52.75; H 7.76; N, 30.74. Found C, 52§§3 H 7.85; N, 30.79% (c)
3-n-Butyl - 4- hydroxypyrazol o (3,4-d) pyrinidine g5

3- am no- 5- n- but yl pyrazol e- 4- car boxam de .) and formam de (38 ni.)
were 25 heated together at [err] for Syfdres” The reaction nixture was
then cooled to [err], the product collecte I,énd washed with cold formam de
(15 mM.). The filter cake was dissolved in water (150 m.) and 10 N sodi um
hydroxi de (3.1 m ) %quih§ c.Jtr E E}nwfa% ;tlr atogdhaWnt rl.lro:gzlkiatg(‘iocg'rlbma nrlsco G 60;
1g9.) at roomtemerawﬁs@hyiﬁgj‘éig iz aix:d ¢ ’

R* is a hydrogen atom or a hydroxy group, provided that R* is not a hydroxy

40 group when R is a mercapto group, which comprises reacting s compound of for- 40
mula (IIT)

and Centl‘lfli The cake was rinsed with 5
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30 charcoal renoval, was heated to [err] and the pH adjusted to 5.5
using glacial acetic 30 acid. The slurry was cooled to [err] and the pure
product collected, washed with water and dried in vacuo at [err]. W.=11.4
g. mp. [err] [err] requires C, 56.25; H 6.30; N, 29.20. Fo\tmd C, 56. 05;

_preparing aomound or tormia (1) AN “°d35
V\fnereln [err] is a hydrogen atom aup »havi ng
3 ¢ car bbn atons, [err] is a hydrox¥? i}ﬁéﬁjp or a_nercapto drouo and [err] is a

-~hydr ogen hydroxy rovided that.[e t a hydroxy 40
g}r, oup Wne%%g) é)anc? the so{un ﬂg treatgd ap ro,%rﬁ m%ieﬁa € wui1 oéaéc]g?clsg)aﬁg ing a conpound

for- heaé <ms0°a Ji ItHe p}{ eds ra} that ‘tefnperature adjusted to 5 by the addition of
1,2 52 435 glacml acetic acxd The mxxture was cooled to 5°C and the pure prodget égi oliget ) and the
0

L ub ) o gt NG g G 60
?%e; Is'?grqe aﬁ%% %%qg' @%ﬁ%’g%}"l 1 gbé) Pg rﬁ(étgbﬁ\’/;? of c%arcoal

was heat ed to [err nd t he pH was at that terrperature adjusted to 5 by t he

addition of glacial acetic aci The m xture was cooled to [err] and the

pure prod§§t Yagy nﬁ,&go é_cyama ﬂ’éﬁd Swashed with wat er (200 M .) and dried
Ebdapearille G021 18

in vaeuo telmethy 1@movaxeraze5<z{@g§]and[ Rérplolisec@sig r es 16, 50. 92; H,
4.88; N, Bx‘B) gae th:lndgcﬂipr £Gecfbd temeraﬁrmzoommcswag mmvmﬁe 6 (a)

3 n Buty -C‘Z’leé c“tr F‘ §eduEp C°‘1’l€“§d and wa acet am de (10.6
tr| )17?@Eﬁcr[ﬁ&?ésﬁgﬂ"g5r{rm 10 m.) were
eat esl togm ° ux terrperaiure err] [éfr] hours. The reaction

m xture was cooI ed and the crystalline product coll ect ed and washed with

et hanol . ‘WM;;S IEé b‘“ Z°1 éfﬁ‘aﬁg st i from ethanol
ggrg% r eqidebine R07E ml) iy mﬁ%f M@n @ﬁ%ﬁ H 8.25; N 15

% time the startmg materxal was complctely consumed as 1udged by U.V. spectroscopy
15 (B9 3- Al rractiSn mixuge ez 5eC m d@duct collected, washed 20

3-n- butyI hmj{ﬁ g@dbd m é@’;ﬁ% sall °r72 5 ni.) and
85% hydr aéb?@% 15’ qu?%%@)ﬁgmﬁ% heat edouf' I?Sfrlcleq:r] for one (1)
-hour by V\/m ch t| me the starting materl al was corrpl etely consuned as judged

- %/ Ydrfmyrazolt’@kﬂed) idingn mxture was cooI ed to [err] and
the 8 ystalLal[
' medr“@tﬁrcma

pyr 1@% ix ure was t éﬁ%&ﬁﬁg d dr%SEd .
hidells Qhl.). mmxt%erwas[err] requires

C 52 75 dldsolv?d ﬁﬁ\yatdhl (ISBOanlhnd E@lhhﬂbd@;n }5&0 - (34, ml'Z .aBb the Mplutdd. 79% (C)
3-n- @Ut yl w4s %ﬁgﬁ t% gldeg@r empﬁétu 5Thc filtrate, after
s ot s S S e e 00"ao
were 25 haamead ih QgRé 511650°6tWE&r1 gl B BEOE: c N, 08afulrds@) M Xture was
t hen cool €62%; d‘I,Fé@,rl‘],ZﬂﬁermdadfuiﬁtOSCBJdﬁcNeHSa%d washed vmth cold formam de
(15 m.). The filter cake was dissolved in water (150 m.) and 10 N sodi um
hydr oxi de ( 3wiA% we @M e_sol ution was treated with charcoal (Darco G 60;
1 g.pB5at roomA mefaliodprdfaeing aldaipduhd siftainela (@f t er 30 charcoal 3senoval, was
heated to [err] and the pH adjusted to 5.5 using glacial acetic 30 acid.
The slurry was cooled to [err] and the pure product collected, washed with
water and dried in vacuo at [err], W.=11.4 g. mp. [err] [err] requires C,
56.25; H, 6.30; N, 29.20. Found . 56.f5; H 6.45; N 29.32% WHAT VE CLAIM
IS - 35 1. A nethod ring a conpound of formula (1)
35 Y

R

wherein R! is a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms,
R? is a hydroxy group or a mercapto group, and
Rtis a hydrogen atom or a hydroxy group, provided that R* is not a hydroxy
40 gro]up IuIrlIl;en R’ is a mercapto group, which comprises reacting & compound of for- 40
mula ( .

1 CoNH,
Ol
{m)



[err] wherein [err] is a hydrogen atomor an al kyl group having from1 to 4
carbon atons, [err] is a hydroxy group or a nercapto group, and [err] is a
hydr ogen at om or hydr oxy group, provided that [err] is not a hydroxy 40
group when [er is a nercapto group, which conprises reacting a conpound
of for- mul a ’

7 252, 4 MR 6 win erazieo
produce a conppund of forful@ (V) [err] apghusacting a conpound of fornukg
(V) with ure i ] i i

formula (1), and optwitohydtatiye t¢ prduee ¢ comgouad cfdorpola i) 5 of formula (1) so
produced into a different conpound of forrmula (l) by standard 5 net hods.

[err] wherein [er q is defined as in chhfim 1 " a salt thereof, which
conprises reacti r(r‘rb ‘a com pound of forrmula {I14#l) with hydrazine [err]
wherein [err] is defined as in claim1, #d ﬂ/f negpssary, converting the
base into the salt by reaction with an appropriate acid. 3. A nethod
according to claim1l1, in which the conpound of formula (V) is not
recrystallised 15 and reactingda cobpstidll BOBrmALCOT eith gred 6 withyfoafamide @ndybefomd ng
clainms, in whi %h [ erqid to Rrodycehy domengend of fgmyle (i arg, opplonalist ¢pnvérting ecrdbaued t o any
of the precedinfg cl %‘iﬂ d,s“lai W Rhiredyced pigtoy o difirenh fogpound oy fBih ) o sPEFLI a °
(') with hydrazine is carried out in the presence of heat. 6. A nethod
according to any of the preceding clains, in which a conmpound of 20
formula (V) is isolated in the form of gatwal t gf! a pharmaceutically
acceptable acid. 20 7. A nethod of preparijpg ¥-hydroxypyrazolo (3, 4-d)
pyrimdine, in which 3- norpholino-2-cyalpWac f/'i an{xde is reacted with

hydrazi ne to produce 3-am no-4-carbox- am dopyraz fe, and the

3-am no- 4- car boxam dopyrazole is reacted with formam de and/or form c acid.
25 8. A nethod of preparing 4, 6-di hydroxypyrazolo (3, 4-d)
pyrimdine, in whiCRheein R2HE dEREPRGH LIIA-12 0:CY AR AR5 WFH PRprisss rER@Gla@8mW t h
hydrazi ne to produceousd efifermola {II) gl idxaind dopyr azol e, and the

3-am no- 4- car boxam dopyrazole is reacted with urea. 9. A nmethod of
preparing 4-mercaptopyrazolo (3,4-d)pyrimdine, in which 4- hydroxypyrazol o
(3,4-d) pyrimdine, when prepared accordi ,Uo/tm;lugi m7, is reacted 30
wi t h phosphor u¥ pent asul phi de. B/n%!—{';:c\ ' 10
30 10. A method of preparing a conpound ot or nill a (I') as claimed in claim
1, substantially as hereindescribed with ref éfénce to any one of Exanpl es
1, 4, 5 and 6. 11. A nmethod of preparing a conpound of forrmula (V) as

claimed in claim2, substanti gl Ly as 1herF| n,described with reference to any
one of Exanples 1, g{{{%ﬁ&;ﬁ; gehned cas ropriate acid. 12+ A COnpoUng® St PERIE (1) as
defined in claiml, “WhENevRhodbeRaoe & aGaoT,dn whidh ticNGmpanonBihadigliai med

in any of claims 1 aaidecBstelised0. 13. A conpound of fornmula (V) as defined in
claim 2, whenelfer prephrieBcthrdceOMingde ¢y of theRrerrdts Crigirip BhifhR R g hikosen ai nd5 1

to 11. 14. 4-Hydr ox§PYs az gl @od Rechasd) Ry bhelpRRaindIBRE U LBl B a88n of
according to a 40 a compsRidnddorfahiai (ITBCwithNhyaaxineOit caiticd dUE inlthéiprdserte oDheds. 9 and

10. : 6. A method4QQcording to any of the preceding claims, in which a compound of
20 formula (V) is isolated in the form of a salt of a pharmaceutically acceptable acid. 20

7. A method of preparing 4-hydroxypyrazolo (3,4-d) pyrimidine, in which 3-

morpholino-2-cyanoacrylamide is reacted with hydrazine to produce 3-amino-4-carbox-

amidopyrazole, and the 3-amino-4-carboxamidopyrazole is reacted with formamide

and for formic acid.

25 8. A method of preparing 4,6-dihydroxypyrazolo (3,4-d) pyrimidine, in which 3- 25
morpholino-2-cyanoacrylamide is reacted with hydrazine to produce 3-amino-4.
carboxamidopyrazole, and the 3-amino-4-carboxamidopyrazole is reacted with urea.

9. A method of preparing 4-mercaptopyrazolo (3,4-d)pyrimidine, in which 4-
hydroxypyrazolo (3,4-d) pyrimidine, when prepared according to claim 7, is reacted

30 with phosphorus pentasulphide. _ 30

10. A method of preparing a compound of formula (I) as claimed in claim 1,
substantially as hereindescribed with reference to any one of Examples 1, 4, 5 and 6.
11. A method of preparing a compound of formula (V) as claimed in claim 2,
sabstantially as herein described with reference to any one of Examples 1, 4, 5 and 6.

35 12, A compound of formula (I) as defined in claim 1, whenever prepared accord- 35

ing to a method claimed in any of claims 1 and 3 10 10,
13. A compound of formula (V) as defined in claim 2, whenever prepared
according to a method claimed in any of claims 1 to 11.
14. 4-Hydroxypyrazolo (3,4-d) pyrimidine, whenever prepared according to a
40 method claimed in any of claims 1 and 3 10 7, 9 and 10, 4

S

4



1, 252,435 15. 4, 6-D hydroxypyrazolo (3,4-d) pyrimdine, whenever prepared
according to a nethod clained in any of clains 1 and 3 to 6, 8 and 10. 16.
4- Mer capt opyrazol o (3,4-d) pyrimdine, whenever prepared accordi ng to a
met hod clained in any of clains 1 and 3 to 6, 9 and 10. M ACKSO\I,
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~read rel b @M¢@od@Bedn adylof\@ainlsdl anfl Oko Gy BRALIONS I ead synptons Page 1, |ine 30,
f-or cayonpylazdVacapwpidazely dpbd) pyrimsidiod, evhﬁag:e pipared pemor@itg wabter (3, 4-d
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