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reaction with a suitable iodinating agent such as triphenyl phosphite
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was added to the hot solution ulib| 65 cHystallishiion cormm¥hced. After
storage”at O[err], the crystals Mere coll &ted, washed with 565 35
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triphenylphosphite methiodide in 300 ml of dimethylformamide was stored at room
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5% aqueous sodium thiosulphate. The ethyl acetate layer was washed once with 700 ml of
aqueous thiosulphate and twice with 700 ml of water and then evaporated to an oil. This oil
was dissolved in 400 ml of hot ethyl acetate and hexane was added to the hot solution until
65 crystallisation commenced. After storage at 0°C, the crystals were collected, washed with 65
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stored overnight. A second. batch of crystals was renoved by filtration,
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Dowex., (Tr ade quro ted Ga dﬂb sahdlanmthe eﬁd@e@vaﬂﬂxsso Ivpd in30 ml affwates. me wihaioh whnar y

wash 5 i"p? \ (Wrwczl)i%%m% e§h d? The
el uate was~ 5
Recrystal li saﬁaa ,%L%Q “%pure rrate ti ng §0| turel870

189[err]. (b) ® ¢ 1 v mEb-Z‘i,.ﬁdbls@r lidepe-5- ﬂuomcymilme idinein 100 mlof

| SOpr Opyl b&e et SOF e ? uorocyti mem ml O

5' - deoxy- 5 q‘?& a\zrater gﬁi s ore asfl;tlé%&pg {gyégtmfor 70 m &ma 0?0 60
trifluor Oacetdfethaﬁoldhﬂ\lﬂisﬁilve )uf amyi asétaéeflheaﬁ larnﬁmiseualpar adtiltie f or 70

m nutes, The 80%30 q%ilg”@h eéstalrm evemight, shegrystalsgesre qoliectadand drind. Thes

co- evaporat ed" 3% ‘M portions of ethanol and dissolved in 200 m
of ethyl acetate. Triethylam ne was added until the solution was neutral
and, after storage overnight, the crystals were collected and dried. The
yield was 16.8 g (93%.



6 1, 589, 688

6 Exanple 3 A suspension of 50 g of 5-fluorouridine and 39.3 g of

p-t ol uenesul phoni ¢ acid nonohydrate in 750 mM of acetone and 94 m of
~ 2, 2-di met hoxypropane Was stirred at roomb5 tenperature for 50 m nutes.

Excess sol i d sodi um bi carbonate was added to cl ear solution ,and 5 the

m X & was stirred until neutral. The solids were renoved by filtration
and\y ed with acetone; and the filtrate and washi ngs were conbi ned and
evap

Ated to dryness. The residual oI|d was recrystalllsed from2 litres
of eth@l acetate to give 480(830’%% 3" -0- - 6
|sopropyI|dene 5-f 1 uorouri di ne of mel ting point 196[err] 197[err] 10 A
solution of 46.4 g of 2',3'-0- |som‘ggﬁﬂ3dene 5-fl uorouridine in 250 m of
dry 10 di nethylformam de was treated Wwth 86.7 g of .triphenyl phosphi.te

met hi odi de Answs dféD nﬁ-tl uand 3%3 56f mtoluenesﬂph?:ﬁiﬁ aa:id of -

met hanok \;m’eh 0% qvgﬂqs ted to
an oi | whighPs E s&&@ litre
of 5%aqueatiiore)aind the Tﬁshed with
two 1 |it mesidual sok aswmwtaﬂised/m:esshtrekofsdn l:npetamtgbve Qﬁ/ef83%)df As-eul phat e and

evapor %edF"X #ﬂg‘??e%‘g“% E'eofgé‘!ézg_ﬁﬂgﬂﬂgt.

acet at e.

éi “Sﬁig ”%b?’ﬁi’lo imat 31(e'(t)hyl

‘i’auw

i sopropyl |rdmem5e mﬂrm:dutesezsﬂnnmgeiné mde&m{a’cet boniindfesthic] 1 A

sol ution l“@ s@fapg'ateg o d.bgtweenllltre ofethyl acetate and 1

i sopr opy! &hﬁ%ﬂ? {gﬁm e :
ater, 1 ¢

triethyl angag F fehh edom u052 qss%)eoﬂ n'20 t He

presence 6T—deb - -1odo-23%- hdenc}ﬁ-ﬂuanmdina‘afrmeﬁﬁxgrwmum%'-zarc oom

terrperatu 1@; @@W
br at Tsad
vibrat oo b %‘g‘ &m% e ﬁﬁm%ﬁmmfe

evapor at e@lrpl!sh(ﬁe é'&sdeM )andwduéwwametb

acetate | %ﬁ;ﬁ%@%ﬁ%ﬂ% %mwmm&%w

and f||temdea dmor ssethesrmladw:isa fmcvgw«badxﬂ thé hesdltidgt r at e

was evapor5 ?83 i hde!‘?ré'ﬂ -aHQQOQ he
resulting2 % .ﬁgﬁ ?oé t‘zgmat hanol ) :
[err] 3®4df5‘ib ealy bra&ﬂ tﬂ@tﬂa éinéve Katé s&aum bsepni de) :

3380, 3200 recrys@ iﬂmnc ﬂm}atewa@ve ﬂéagé’t?%)mfﬁ-d_@m ﬁ#uomfungih%) fropltingu s
trifluoro®e®t i89°489°C tor 1 hour. The.Roguct was evaporated to 30 dryness,
repeat edly co-evapor at ed with et hano‘f 10 renpve water and-trifluoroacetic
acid ad% Sﬁsmmmpszgald:g (ﬁéddefoipsmmolfﬂjﬂumﬂﬁhm mml@fmahﬂnoBﬁd@ Sm19%85 of

5' - deoxy-® Mh@me“eﬂnemsfm qafesilgg é?%ms@ﬁ%pl e 4 35
A sol uti org “%‘\1“ 'ﬁf%ggl

et hanol 6 On cbilin 5 Bfth ﬁ&lﬁlﬂm\dﬂs spheri c
pr essuf@® |r¢m¢vhd3 byr figretione tle filtrpfe . wgs @ira esmand tharrbm“e wist e40 1.5

t
hours, thée rooh ﬁéembwasw E(;%F ﬁ%two %) lgerent e $ylapreusidiee evapor at ed

to dryness m)unt of hot et hyl
acet ate. mA@adﬁdnng 2 6(2I‘gy:$ B-ﬂh&oﬁkﬁdlﬁd‘m 60kt bﬁdﬁmmltummde oles weared vapoSi t ed.
These % y§t4él ssof feipkenylphie 1f'45 W&tqt (S?Pm tampefapyre. 1 ml gfas45

evapor at e mﬂwj’gﬁ °d “EE%‘% sg L&%ﬁ%ﬁgﬁ m et hanol .
There wer gy e,ma Efnbink@€ Sstarting

mat er i g{b wt evabdrated eal diyyess, agd ftig! xies;due stdnmldadfni éomtof potcntk}daaeem 0?0) from
u .

G et byt TR ﬂéﬁ&iﬁﬁ%ﬁa %m%o g'if%‘q%?m S

met hi odi de745n:17$ 570. hours-at room terrper at ure 5 met hanol wer'e:
added and, (BY fram 53@eopy-Hifodos2: 3f~ fideng> to an 0|I !

whi ch
was di sso&%‘gg &?QZI Odéf}}i,@d ‘;?‘P%’ ‘l%s.mﬁgo“giﬁgi‘% geﬁ5 col ubm
(500 g) 01 g;‘ﬁ,gtlons wer e
col | ect edwa eagitallisadfrﬁﬁlﬁmamemowwmdlzﬁﬂgessa@or at ed to d ness, and
the re owing Exn. ﬂl“ﬁ’%@h?ﬂ“%f?“%ﬂ”wwﬂsm{l@he !9@160 on of 10
m of exg'f?é“ %thﬁlpﬁ?“éﬂvfﬂﬁmmterlal After storage.at roomterrp#é’rature
50 overnight, the crystals were collected, washed wth:hexane and dried in
vacuo. A second crop:was obt ai ned fromthe mother - l'iquors. The total yield
was 1.13 g (30%; nelting point 174.5[err]-175.5[err]. (b) from"

5' -deoxy-5'-iodo-2',3" -0 isopropylidene-5-fluorouridine 55 4 g of

5' -deoxy-5-i0do-2',3" -0- isopropylidene-5-fluorouridine were treated with
30 m of 55 trifluoroacetic acid/water (9:1, v/v) for 15 mnutes at room
terrperature The sol utlon was evaporat ed to dryness co-evaporated with two
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crystallised fromethyl acetate. The yield was 1.865 g (88% . The @
ng Exanples illustrate pharnaceutical preparations containing the :
sides 60 provided by the present invention: S

7 1,589168889, 688 - L 7
pl e A V.U _granul atiton taplret tormul ations. ng/tabl et ng/ t abl et
Deoxy-5-fl uorouridine or 5 -deoxy-5-fl ugerﬂcyt I di ne

\‘

25 _ 500 2. Pregelatinised st ar Eppmp 25
50 )i €d St ar CWe granulation tablet formulations: 25 50 10
4. 1starch 25mg/tablet - - mghbblet
10 53ASt eari c 3aci di. s.peoxy-5-fluorouridine or 2.5 2.5
Magnesi um stearate  5-deoxy-5-fluorocytidine 1.5 250 3.60829.0
655. 5715 | t ers. 2.1Pregelathisedisidret are mi xed. The mixtur@dSis granul 8ed with
wat er;, dried overn3.gModiiedstarch nilled. Items 5 and 6 aré3added in #fhe form
of a prem x. Yhe.rés@om swychri xture is mxed for 5 ninuté$_and then? 10
conpressed to tabl &t §teatic ¥idsyi t abl e pressure. Exanple B ?? V\éig
granul ati on tabl et 6 Magpgsmm gpsate 5 —==20
ng/ tabl @ ng/tablet 1. 5' - De,?,}()"%ﬁl yor oyri di %dor—-g—. : . £633.5_

- . ' 3, and 4 d. ture is mﬁa with water, d v tand 15
5 - dep-xy- 5-fl 1?0!’ ﬁ%@@:ﬁ% aar::iGa?eeaddefi in th:?:)l:‘m ofap . The remﬂtingmixlgﬂ,&zgggfor .
Pol yvi nyl pyrroli s and then compressed to tablets at a suitablé pressure. 50 25
3. Modified starch - Example B 25 50 4. Corn

‘o 20 Wet granulation tablet formulz{icgs:ZS 50-5. Magnesium 5

65510 »Deo _:gqlul l’goeméinl r3_ and 4 are m xe5 tfdﬁga sui!tnﬁf) elet
The m xture™i 5_&55555111@&3@2%% item 2 in al cohoksg The m xt go@
obtained is dﬁ ed PVepINiayridonei | 1 ed. Item 5 is addedzsind the resmlting o5
m xture i s conpressefidddiel slabc8t S on a suitable press. Ezsnple C 3550

35 Capsul e fornul a4.i gofistargl capsul € - ng/ capsul e 1. 25 50

5' - Deoxy- 5-f | uor ous.i Mapsesinm sfddrate 5' - deoxy- 5-f | uorocytibne 5.0

250 30 500 40 2. Corn starch . . 3215 655.0 30
50 ! 50 RemsM @GS 4 Wre hik&Pinalsitable mixer. The mixture is granulated with item Zin

5 4. Talc alcohol. The mixture obtained is dried overnight and milled. Itegn 5 is added and the resnlfing | 2
575 | 45 | t @Eure igepmpgessddo fabletgion ﬁs'%igggg le mixer for 10 minutes.
ltems 3 and 43fre added and the m xture obtaimed is mxed for 5 mnutes. 35

The resul ting ni xt ur &apssdel otmuiddiionsat o capsul es on a suitabl e nachi ne.

Exanple D 50 : mg/capsule mg/capsule

50 Dry, parenteral dosaDeodyei-fimroutitline®™rg of 5' - deoxy-5-fl urocytidine or

5' - deoxy- 5- f | 4@r our i él"%"&'ﬁ@“ﬂi% ed in 75 m of distPed water?®@he 40

sol utign is subjecBedordstar®bacteriol ogical filtration and then divited

aseptically into 12- %f PHUR PPUME. The solution is then fgeeze driegyto

yield 500 ng of stérii®e dry 55 . solid per vial. =75 <55

55. (2) Ceandsint-free crystals of 5'-deoxy-5-fl uoroc i 45
S

ne or .
5'"- deoxy- 5- f | uor ouktéms Iraad 2 8aanixed imasuiteblemi foa}ﬁﬁgp' s. Jfens 4.aze added and the
rec epiga(:l e which iﬁéﬁjﬁﬁﬁgﬂ m@g?qusi rgxg&eme IEs . m?xfux%fre 1s§%|§‘!.l gn@ﬁia’isﬂl n a

Rk ' Example D

50 50
Dry parenteral dosage forms: . .
(1 ) gg of 5’-deoxy-gS-ﬂurocytidine or 5’-deoxy-5-fluorouridine are dissolved in 75 ml of
distilled water, the solution is subjected to a bacteriological filtration and then divided
55 aseptically into 10 sterile vials. The solution is then freeze dried to yield 500 mg of sterile dry
solid per vial. -
2) l:.Clean lint-free crystals of 5’-deoxy-5-fluorocytidine or 5’-deoxy-5-fluorouridine (500
mg per vial or ampule) are sealed in the receptacle which is then heat sterilised.
The aforementioned dry dosage forms are reconstituted before use by adding a suitable
sterile aqueous solvent such as water for injection or isotonic sodium chloride or 5 % dextrose
60 for parenteral administration. 60
HAT WE CLAIM IS:- o .
1. 5-deoxy-5-Fluorocytidine and S5’-deoxy-5-fluorouridine and pharmaceutically
acceptable acid addition salts of same. : _
2. 5’-deoxy-5-fluorocytidine. .
65 3. 5-deoxy-5-fluorouridine. 65
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The aforenentioned dry dosage fornms are reconstituted before use by adding
a suitable sterile aqueous sol vent such as water for injection or isotonic
sodiumchloride or 5%lextrose 60 for parenteral admi nistration.

60 VWHAT WE CLAIM I S:- 1. 5'-deoxy-5-Fl uorocytidi ne and '
-deoxy-5-fl uorouri.di ne and pharnmaceutically acceprabl—e—aerel-addu:_t on Q )

salts of sanme. 2. 5' - deoxy 5-fl uorocyti di ne.

e e SIS

tabl et for 5. ~Deoxy-5-fl uorouri dine—of

5' - deoxy- 5- fluorocytldlne , . 500 2.

Pregel atinised starch . .. . . .. ExampleA o 50 3.

Modi fi ed st arch' 25 SR - 50710 - 4.

Corn stareh Wet granulaaon tablet formulanons o5 50 . 10

5. Stearic agid - C . pgdable - - mg/ubjes g

Magnesi um st ear atle 5, D%‘;"’:'S_'t{l“°r°“ngm° or .. 1.5 3.0 329.
y-3-fluoro 250

655.5 15 | Itensy 1Pre§dat 21 % e ni xed. The m xtuge is gr anug@t ed with

wat er, dried overjli goginad arc1115 m Il ed, lters 5 and 6 g5e added igythe form

of a premx10The 4.€84histal® M xture i's mixed for 5 mngges and theg .- 10

corrpressed t o taby efigarittacia Suit'abl e pressure. Exanple B520 ygt

granul ation tabl &4, Megnesibm siearate: _ 15 - 20

ng/ t ab), et nmg/tabl et 1. 5'-Deoxy-5-fl uerouri di ne B59.0_

S' - deoxy- 5- fisuor QGMEICM,B],Qnd4arem1xed Themlxturelsgralﬂﬁlﬁedthhwater,dned5('gxxﬁ_and 35

Pol yvi f.y| pyrr ol mdlgthétemsSand6areaddedmtheformofaprem1x gﬁeresultmgmlxmrelslﬁﬁedfors

3. Modified st alint’nHteS and then compressed to tablets at a suitable presgure. ' 50 ‘4. Oor n
starch : - Exargple B 50 5. _MagneS| um
st earate 20 . We granulatlon tablet formulatzéhsS o 5.0 30 .20
327.5 655. 0 30 Items 1, 3 and 4 are ningaablitn a Suglabke

m xer. The n1'xtu‘rle"5:é)egx)a51ﬂ¢cu¢lenlmmoth item2 in al cohol, The ni xture
obtained is dried &r-?‘nﬁﬁrﬂm‘é’ﬁﬂ‘dﬂel lled. Item5 is ad@®.and the5®esul ting
mxture is &npr vingloyrzglideres on a swtable press.2Exanpl e C ®apsul e25
forrrul ations: g/, Cé %‘{ﬁeéis;arc /capsul e'l. 5 -Deoxy- 5- ;ﬁ uor-our i diffe or 40
- deoxy- 5-f | uor (gc g&esmmsteame .. 250 & | ._50?2 |
' 59— o _2%0 3.
275 - 630 T4p0

2 Corn star3§h
Magnesi um st¥ar a&
3 and 4 are mixe sultable m
10. . 31 e mixture obtame$ verni x ﬁm }%?%8&1[ il H‘?‘& 6u| na
sui tabl e m xer elfs chthpteiseBto tabl am;né’sma ead € a an ane 11
obtained is mxed for 5m nutes The reﬂixhrhpleng‘ mxture is filled i nto
capsul es on33 sui tgllg Chl ns: Exanpl.e D50 . 35
50 Dry parenteral £ mso (1) ‘5 .g of 5' deox¥n§ s rocytl?l ne,or
5' - deoxy- 5-f | uor qur eg @ﬁ orglln ﬁ%' ved in 75 m of "& ¥ eled - T W T
solution i s4aubj ect -5l lideO ogical filtrati ompggnd then djyyi ded 40
2. Comstarch 50 50
3. Magnesium stearate .2 : 5
4. Talc 10 20
45 | 312 575

Items 1 and 2 are mixed in a suitable mixer for 10 minutes. Items 3 and 4 are added and the
mixture obtained is mixed for 5 minutes. The resulting mixture is filled into capsules on a
suitable machine.

40

45

. Example D
50 ' : 50
Dry parenteral dosage forms:
(1) S g of 5’-deoxy-5-flurocytidine or 5°-deoxy-5-fluorouridine are dissolved in 75 ml of
distilled water, the solution is subjected to a bacteriological filtration and then divided
. aseptically into 10 sterile vials. The solution is then freeze dried to yield 500 mg of sterile dry
55  solid per vial. - 55.
- (2) Clean lint-free crystals of 5’-deoxy-5-fluorocyt1d1ne or 5’-deoxy-5-fluorouridine (500
mg per vial or ampule) are sealed in the receptacle which is then heat sterilised.
The aforementioned dry dosage forms are reconstituted before use by adding a suitable
sterile aqueous solvent such as water for injection or isotonic sodium chloride or 5% dextrose
60 for parenteral administration. 60
WHAT WE CLAIM IS:-
1. 5’-deoxy-5-Fluorocytidine and 5’-deoxy-5-fluorouridine and pharmaceutically
acceptable acid addition salts of same.
2. 5’-deoxy-5-fluorocytidine. '
65 3. 5’-deoxy-5-fluorouridine. ‘ : 65
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aseptically into 10 sterile vials. The solution is then freeze dried to
yield 500 ng of sterile dry 55 solid per vial.
55 (2) Clean lint-free crystals of 5 deou 5-fl uorocyti di ne or

5' -deoxy-5-fl uorouridine (500 ng per vial or- anpule) are sealed in the
ptacle which is then heat sterilised. The aforenentioned dry dosage
are reconstituted before use by adding a suitable steril®e aqueous
t such as water for injection or isotonic sodiumchloride or.5
Ygexty ose 60 for parent eral. adn Bggi: @tion. 8
—and. e c

5' deoxy 5- quorourldlne-ahd phafnaceutlcally acceptable acid addltlon
salts of 4an®. pPocess -fdeorhe Sndduiactony tdfdisndeotb s- fluc¥ocytidine and

5' - deoxyL-geqxy qxy~Jcflugrouridineand phamlaceutlcally acceptable acid addition. salts of same, whlch .. 65
8 P removing th e 2’,3"-0- oup of a 2’3" é@de§§ depxy, 5-f1 ~
8 4. A & qu&ﬁu rs’- W&ﬁ ydﬁiys eox§/ e u‘(’)orr%% %ine and
. 5 deoxy &)f kesﬂucmgla 5’eﬂemy- mymmtemat- smkﬁom iddi tion
sal ts of ﬁ‘%ﬂ%ﬁﬁgﬁj % grirﬂwmgrﬂpmcyzidme oD- prot ecting
group of i _ 3' -ketalised
5 dElOX}(:y&oﬂi 0600 OF bFIkY N flap be Sibstituted. Qkﬁﬁpémﬁﬂyﬁeﬂe, 516b)
reduci ng & $ Pd@g SCIalhadon@laim%rVdm;mn then? 30—ﬂ-protectmg group is the
5' deox;}"f’roP 3 0¥ Ualle 6 WbBreinPSSie g esired, reacting
the resubdrbétidine - %flsu@r% lfo d@,e.s:ﬁmﬁ’éﬂéﬁ Jdine with a
phar rr&ceﬁﬂumaicét;caaﬂcept abl e acid A process.-as al me In claigg 4, ¥

wher ei n _t e #p progess @s griged in flaim bwﬁe{@m @em“etidnyii m‘eabqutm catelyti¢ oal kyl i dgne

. or aral fo t ed 10 6. A
process ,ﬂ&al cléZ%iz%l%n a{llgpna %‘I?%Iﬁll’l %%cy‘ﬁm?mﬂobu%sfné&c?‘ﬂﬂe’br oup is the

i sopr2©pyl Lolen® process. a§ clﬁmﬂod:esdams 4l alatmd8| or odlﬂhmsﬁ whbRiei 30

5' - deoxyX-geoxg:5™ l9d°' a5, SXYT'i"“? fn ?i .- deoxy-2',3'-0-

i SOPr OPYe ‘?éh Ae: ; 1 a1, sptstaptalgabacet i ¢ aci d.

15 8. A pII)C@EtﬁxchﬁsmelaﬂseﬂlbdhinI&laﬁilB,mbxﬂm 9:6 c@filfilnk @i ahy carried out
by ca?f"aliylf f:Cl alcuéﬂfﬁ 0!93,)! aAopvlgles@égmaée llumlmdlermf claim4, @herein the
reducti g %ﬂﬁgﬁf‘;ﬁe WyPefr foetl in dlgim 1 mo. A
pr ocess. 86 _gb Q 3’103,3(; 2 or ' claim 9, wherein 20

5' - deoxy- BS.- |seDen 2f$’t(bisomppyldenees-mronﬁmdﬁie.oxy 5'-iodo-5-fluorouridine is
reduc®d. 11. A process fo& Or, f the nucl eosides seBOforth in
claiml1, substantially as n Al éﬂ?’bed with reference to any one
of Exanples 1 to 4. 12. An Blﬁ&h Fyugel forth in claimil, when .

nmanuf actured by the process clloadme‘ércilﬁm 25 one of clains 4 to 11

i nclusive or DYl QRN To -1 P ACTR=o) 25°13. A

phar maceuti cal prepre!rhatwrﬂe mmm;gn A1ooh BOSIAG@nas Set forth in claim1l
in association with a conpatible pﬁ’ar rraceutl cal carrier material. 14.

5' -Deoxy-2',3'-0- isopropylidene-5-fluorocytidine. 15. 5'-Deoxy-2',3'-0-
|sopropyI|dene 5-fluorouridine. 30 _ For the
Applicants, - _ ' 30 CARPMAELS & RANSFORD,
Chartered Patent Agents, 43 Bl oonsbury Square, London WC1A 2RA Prinyed for
Her Majesty'ss Stationery Ofice by Croydon Printing Conpany Limted Croydon
Surrey, 1981. Published by The Patent Office, 25 Sout harrpton BUI | di ngs,
London, V\CZA | AY, homwhi ch copies-may. be obt ai n :
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