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regresent ed 'més wi i e?-c&h;)oumﬂ afe deuterated aromatic aldehydes which can be rep%sentecpoy - D
(1) andpdegrhdaint ves of deuterated aromatic al dehydes which can be

epresented by formula (I1): 30 Ar-CD (rr) 35

X2 More particularly, informula (I) and (11) above, D represents a
deuteriumatom In fornmula (1), ArQis an unsubstituted or substituted
phenyl group. The substitutents folrl t he phenyl group 40 are al kyl of 1-5
carbon 2atons, e.g. nethyl, etAyl< G-prBpyl and ?Iéropyl, cycl oal kyl of 3-6
carbon atons, e.g. cyclopropyl and cyclohexyl hal ogen, e.g. chlorine and
brom ne, nitro, :am no, nonoal kyl am no of 1-5 carbon atons in the alkyl
group, e. 3™ dErREHRShgRUIRAIH GO @P’éﬂ"kyﬁ“%ﬂﬁaﬂae tpprogentsd by forpfia W ons i n” each
al kyl group, e.g. dinmethylam no. Preferably, the substituted phenyl group
contai M8 1-3 substitutents. Ar |)r(‘| formula (1) can optionally be at partly
or fully deuterated, i.e. one orypore of the hydrogen atons 45 in the Ar
group, including any substitutenls thereon, ci\ﬂ ge repl aced by deuterium
atonms. In fornula (I1), Ar A% supsti¥uted or Lhbstit ut ed phenyl . The
substitgents for the phenyl gro are those defined above for the conpounds
of fornmula (1). Preferably, when 2he phenyl group does contain
substitutents, there are 1-3 substituents. The Ar group in fornmula (11) can
optional |y bDéordparlicaRély, indarble ) £h@ @ @66, @rkeprasentd @ldb@imalave i n connection 50
wi th fornul anfdrmuia (MAr is BrbGHsitistitersd 6r shisstifufed ibRenfiQyrdiip] The sliblsituteriefoLine Bhedyl Folup ur ,
oxygen @r aru diybafars aatbomratoms, @ly. inetsyl,athyR o-pepy! aildirpedppl, tygidatag efs-6 edroy latoms, elg: 5

- car bon at epdoptapxieny bycichagl, Batogerh @gedhjorimsyant beviiing] nitef, aring moagalikgiamiag offES carbon
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cycl opr opy! tMiibiorpyiziiycan prtignallyybmerpatin gl i Q?B“"'a% e cngret mgtephiha ydrogen atoms

: nonocy it Om ?) Qi?Hpn'Bc"fﬂ'"gr?B\h MFSMB' can be replaced by deuterium atoms.
rmula (1), Ar is substituted or unsubstituted phenyl. The substituents for the phenyl group are those

defi ned above for the compounds of formula (i). Preferably, when the phenyl group does contain
substitutents, there are 1-3 substituents.

The Ar group in formula (1) can optionally be at least partly deuterated, as defined above in connection

so with formula (f).

The substituents Xi and Xz in formula () are each a sulfur, oxygen or nitrogen atom which has
attached thereto hydrogen, alky! of 1-5 carbon atoms (exemplified as above), cycloalky! of 3-6 carbon
atoms {exemplified as above) or phenyl. Thus, for example, Xs and Xz can be hydroxy, mercapto, amino,
methoxy, cyclopropyloxy, phenoxy, methylthio, cyclopropylthio, phenylthio, monomethylamino,

55 dimethylamino, monocyclopropylamino or monophenylamino.

Alternatively, the X; and Xz can form, together with the carbon atoms to which they are attached, a
heterocycle, thus forming, as the compound of formula (ll), a cyclic acetal, thicacetal, thiane or oxazolidine.

In a preferred embodiment of this invention, X; and Xz in formula (i) are linked together to form cyclic
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Al ternatively, the X1 and X2 can form together with the carbon atons to
which they are attached, a heter?ﬁg‘g thus form ng, as the conpound of
formula (Il), a cyclic acet al %ﬂsmt hi ane or oxazolidine. In a

preferred‘ enbodi nent of this invention, [err] in formula (11) are |inked

toget her a&e%lsf \ﬂ{hrﬂoﬁuﬁhé Qlco%ols sucErFa)ls Qu%&%g %udﬁﬂ-dé?ﬁﬁi@él c%g B-QBFASX I'Lyegﬁdrﬁc acid

al cohol s RichspscSUgars and sugar derivatives, suc

L-ascorbic T Ipfbsént MWentih atus%)mcmasscpharmeeumaﬁ,sﬂa&ptabmvsw df % f&égm Icaﬁ.!;daﬁaésfor
phar maceuimltﬁeyanawﬁ.eﬂtaa@hw.mam mekl dalge T or egoi ng conpounds, for exanple
the alkali sSthibat thaeompoukds!of REMEBR! (1) AndTHf & defiddthereingbove are MOEstath of & art, see
conpound sor nktaios risLdoadnenis citaaiial the IELbpeas Sekadhi RbpoH. Hewevbr N thedkicr artiof wWikich thd at e
of t he anpplicatscard Dvare torshasioe sughésts ayp thevapsuticsutitity tfoe thei compduadsiwhich peatkscBiaslr C h
Report. Hovisverin aeadawd withengrsmrt the presdnt yavention prioddedzp tampaunidsof dermula i ioe

t eaches &rmdaijpesgielined hereindbevecipraige axanianiidanceragbsr t he conpounds whi ch are
descri’ed. 'Tigoasher jappegic therriept dnvantion poMidesas peatmaceytical pompesiion Whiche pemipsises a

pr ovi des tharapesttigadly, sfiectiye ampintrof W& nd selectadfigmerompoundsyef fermelp fland ez dBBby e

f oA _use 5%""&41“‘*&9ﬂap‘?3’3=rﬂ961a p utically acceptable eafief eefohspect | t he pr esent

i nventi Otr‘]q :;i O‘S?' ! 'eﬁ??"& “""t‘B "Pfecﬂ'le W’i ‘@H r'h Bquads-pf formula
th ° d f
fo?[rﬁFg”( RSl AN R f@?vér'%wgm ﬂfc;ﬂ %mggﬂt Ccally

acceptable carrier therefor. In accordance with yet another aspect of this
I nvention there are provided certaingonpounds of fornula (1) and formul a
(I'1Y_wmhich are novel per se. These ndyel conpounds are defined in Claim3.
15 2 The present invention furtrr~@fvi des a process for preparing a
&gppound of the fornmula: [err] 20 wherein Ar is phenyl which is substituted
by cycl oahdtsih ADk pRen§i vahich ROsubetituRedEby cHEARA| ok 346 @EFbdH atds, rhorfdalkdnki®d bf 3{5QaoM I

di al kyl amtomne odiiallyldmindast A camion BBmME M aiC Bikyligloyp, sgid Bkl PeingSridh-deuldratétebrit@rily or
non- deut esrgiaely @eutprated, | withOthe CBovsb cthat| te demapadnd idalimethpiainimoidbrdergienasideleydé hat
t-he coapexchded whichprodegs comiprisss cadudingraciompauad ofghe/fdenulas 25 excl uded, whi ch
process conprises reducing a conpound of the formula: 30

[err] wherein X is a hal ogen, such as ghlorine, with deuteriumgas in a

hi ghly deuterated solvent. The reactiofj is preferably carried out in the
presence of a transition netal catahyst_guch as Pt, Pd. etc., and nore 35
preferfbly with Pd on solid support such™as [er] These reaction conditions
correspond to the wel I known Rosenmund-reaction for prepari ng pratio-

al dehydes orrespon atﬁl d chlori de S se
Ch Ber" §an of o 8‘1’&? v vagss in g Jéu'r' feli S é% t
i n\e/;nntgsg ai led |n tFig 1& ; 'g@ ltlon raetal ca tD tz) g’% é}‘ Carr eée gut

in a hi ldg V. len hdle I . the
protons 'aiaeﬂy ﬁ&i Lo r@!bé rlaﬁﬁ%gfs&é" kn?é”&a ﬁﬁﬁ@hf érﬁﬁtﬁ é

deut eri uggoadypns. The reductlon IS prefera Iy carried out In h|g

. deut erat ed HRBeRNE thel SbdsS 16t the bloYdnD BRGBSIES rediittloR BE the TR CNRHAC Wi sﬂ as is
ENb'S chrfidtl UL IRGhRY dklteRalbd GRS Solverale. i QRN LEIAE 908 bi théprots ih BhelstiGentl t
VI a H D eokbuldsgravd R tepRBa!. (subbiRutstl} by Béuteriarh iatomb.Cthe/eeiniction B prataanl ¢afried itdn
hal i de amighly kieutdratgth benzeheUiblesna} atityieodene tit xyioss. [The latiteedtddysollerids ¢ad bé prepdred By The
[ er r ] - gasonventiprabiegmigisywell ktowo dhutbeatt vial/D-ekdhange emctionon m xture at a rate of
10- 20 i t er'the peighthigiarbstwagncthe érematic acid halide arsl ther highiyr delitbrated soivbnitis prdferibly 4:3 to
. t enper4at 1118 The Degasig prefgrabipintredugectinte rﬂmb#ayﬂqatmixtm alragriitp %10t 29 ifoesrnet baue aesf the
_ reaction is preferably conducted at a temperature of 50-200° C, more preferably at the reflux temperature of
the reaction mixture.
The process as set forth above results in production of compounds of formula (1) which are novel per
se. Of course, an equivalent process can be used to prepare the other compounds of formula (l). The
50 compounds of formula (I) can be converted to compounds of formuta (lt), by a process which is analogous
to the well known process for the preparation of cyclic derivatives of aromatic aldehydes. In general, this
process involves reacting the aldehyde or a lower acetal of the aldehyde with a di- or poly-hydric alcohol in
the presence of an acidic catalyst. The reaction is preferably carried out in a dipolar solvent such as
dimethyl formamide, dimethy! sulfoxide or dimethyl acetamide.
65 Examples 3 and 4 describe the preparation of compounds of formula (I!) by such an analogous process,
in which the high degree of deuteration in the aldehyde group of the formula (I} starting material is retained
during the reaction.
Since the anticancer effects of the deutercaldehydes and the corresponding derivatives are direcily
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the reaction nmixture. The process as set forth above results In production
of conpounds of formula (1) which § vgé er se. O course, an

equi yal ent process can be used to gé ﬁggé RL ot her conmpounds of fornul a
(1). The so conpounds of fornula (1) can be converted to conpounds of

formul a (Ibiied BYihé -G GBS  10HuRE al &da(n%éagauﬁwtﬁeoai ub-)ké?.ems HefidRRydief OF
the prepargéipas réaﬁonemslférqhéia{uba\ﬁasrle«s& i Ehofill BNk WiéEreseht imBRELR "¢ hot
thi s processtided\®spétific dendives Bfidduidfied lafbfattkiioRdes) othBMikdn a8 8RN ddihediB6ve, and

al dehyde it lantsaritor comipogitiohs/in WARA e aPdnt:6d) duterdaldbiyBesér IBMEHAS OFf arehibtidl Béutbral-
cat al yst. dbhyles escthé active ingfdieftosiiibé ynomapdtene thad tHe dofresporiliing QloA-tieuteddtate frbmatid C h
as di net hydidehyiesrandidddvativés.net hyl sul f oxi de or di net hyl acetam de. 55

Exanpl es 3 aifhb drodiets mrapbred bbin ¢hepabeysedesdrib@idepferaiompronsssiiss. de drasessudf aeduting they
such an arrgngjoacid prlide dxsthe devieraliad efemetivcaldehyde, Wik gondain béth deuoadeatdraed aromatihe
al dehyde dHdstysie@nd thp destregt drytorated jajomsticaldenyrly agrfinab priogiictsi ig thoes capeserhergidetergtionhe
reacti off. ISinprmpletas b terme ot the uiilly of fhpsecqompesftionsy for WEH?W%P@? tgaflicaghwith ggacer,
corres poncﬂ" 8'F'fyv9‘f“?°69é%d B’P@“’H ¢anchq ysed. but thbogrequlin@me atfajnad aith (oemplpialy

- C\D/gr oupPeRr qmaic “'f’ﬂ'é,‘deaf"HEPf%’é‘ v tp-fem ofng
thus the af°H 'ﬁ 8’° gﬂ?

be underst é%ﬁ ggz é‘?ﬁ%@%ﬁ"?’gn‘y |p§t'°H§t Eaéal?'%?gggﬁ'ﬁ{%b%g%@@yp? Agul ¢

!
deri vat i ves ﬁJve % emroﬁ‘ e b %té ﬁés%tlx%‘ﬁ ot her than as broadly defined

above, and t At antl cancerc |ons I'n wnich the aromatic

deut er oal dgfQygles or deri vatlves of aromatic deuteroal- 5 dehydes are the

actyve ingredrent will be nore potent than the correspondi ng non-deuterated

aromat i & ahaiRaYs propaing dsldrévérlaiasi8e. The products prepared by the ’
ve-descri bed deuteration process i.e. the process of reducing the

aromati c aci To babl mickiy tolieddR (GeprtloF adurhtion: QB%) A which by slependd 8.2 g eN$aira daot h

t he non- deR#SOr astalybt, avas added G4.8 |gche rgstily distiltbd tbezoglehtdride Evahauallye b adgaidtonsuohnas 'S5

al dehyde aginbiinaa{Rogenmohdc Clem. Ber. (1918)) earct@saddedvid mpdity dieLscitbfitiencatb@st. | s

i nconpl &t e. Via atges-inist tolfe, Dhrgas eontining/ 89T atdnh %dwasdntpdieed withepid Stisingtdh the reaction

treat ment rofupaThecreturtion fepttior wasicordudeshatcthe rafie tamppratuts of | the, redetign enire drhe

product s caastionecap e épllowed by (GhE ohthe reaptien grivduse errhy measusing el evoiveth DEYhishds fotmpd

deut er at edt %ﬁﬁﬁa@m Afigr apprpeimately A9y Al the Scid ehigride hadl reapted afddhen Pi-gassueRbhis de

final prodl ' he form of deuterated aromatic al dehyde corresgondl ng

to forntfl a Le d"ﬂe QF’ LV‘i'eycaD %f'fﬂ‘eda‘ipd@ﬁ‘fﬁ%'e?‘ﬂ?" ‘f“?"@‘?t‘ RAnvestiongLpanas by

ot e ﬁ‘c‘égog T &Zﬁéﬁ%ﬁ%ﬁ{ ‘WQ'% i,

deut er obeq{iea
dry t0| eNnfs 18 &9l If' ﬁ
g of 5UbPQ e s&lﬂ."@ ?asu'wmsa 32&« e&e.qu i

benzoyl chl Orhﬁealdeﬁ%ﬁ }So regefeRitd! #dmOth Sohpx Dy reactingdhd pleQ%
Chem Ber .sokil®dl18)) can be added to nodi fy the activity of the cat aI yst. 25
~Via a gas-i nirs, diteriRerin§)df §i8 Sat@lsh indhe YodtGonIHixtdre Ahdebuliingcléd Soiiend SoRMGHGA nitteti
r'api d St rwiihrgprofimitéhe 25001C4f iaiaturiied tsblttidn off Sudliumetsisulitel i D-0,A¢ biirRB rapRiy under an
conduct ed iedrt dirhaspheed foieppioempately a0 b e of the reaction m xture. The reaction
can be f ol | oWedrebufingls@igh stifite-conardext af gisuteratad berealdahydyy wasethanufitiersd, washedeseegdraled
- DCI whi ch tmes with eteed aefldriethg t he reaction. After approximately 20 hr all the
“aci d chl ori d&hetfisetorated ealvert useriin thiecestiiongarseasilyigldijied and revaesl e d follging batch.The
deut er affed bBetesbgessidehyde-diis Beneraisd lram th?gewﬁimwttrmodiueeﬁeﬁieeﬁmws&vmdéins BP0
convent i orfiF%sadive carbapate solution with rapid stirring at room temperature.
The deuterobenzaldehyde-d, is then extracted several times with 250 mi diethyl ether.
The ether extracts are then combined, dried and the diethyl ether is removed under vacuum.
The residual dsuterobenzaldehyde was then distiled under reduced pressure and gave 24 g of
50 chemically pure deuterobenzaldehyde-d:,Bp 74°C, (22 mm Hg).
np = 1.5436
Degree of deuteration (by NMR) = 98.5% D

Comparative Example 1

565
To 280 ml ordinary toluene (Merck, p.a.) in which was suspended 5.2 g of catalyst (6% Pd on BaSOy),
was added 54.8 g of freshly distilled benzoylchloride.
Via the same gas-inlet tube as described in Example 1 D2-gas was introduced at a rats of ~15 Vhr.
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distillation of the.reaction mxture. However, a nuch easier and | ess tinme
consumi ng way to obtain a pure pﬁd(ﬁ @43 corrpl exing out the forned
deutprobenzal dehyde by rapid sti g&o t al dehyde- cont ai ni ng t ol uene
solution Wi th a saturated solution of sodiumbisulfite In heavy water. Due

to sl ow H RnsrodhpRea&ioRfimd M6 redSidh Rixtur Wad WeikbdPlp a3 eschibid .@bﬂﬁbude group in the
sul fite- conmpliers Wasdbkhined by g ¥ethéthically purb SeultrdbenzRINéNy&d-d:ed t 0 nmake the
sat ur at edegresldt dsihratdtiebistre sol ution 1 n heavy water, at least if a highly

deut er at ed Talghnie pekenpleSshol@sthat @Cordef oobindadbyl@alGehndd VBT Hi deGrge siatoatéretbnfit om
t he conplsemrylgseantishhin thesdiviedt useaiip theXxedktioh ofithd actd chioned ia highlg ldexdtératid, inTddes to
after fi bteeant diigtionfof the Regasdly akohariging thetpgons incthd argmatiosoltentse, t he resul ting

cl ear toluene solution was m xed 40 with approximtely 250 m of a '

sat ur at eé@swlo i on of sodiumbisulfite in [err] and stirred rapidly under
an inert atnosphere for proxi mately 10 hr. The resulting sodium

sul fi t’e- Metkpd @Rprﬁﬂa"ﬂﬂe‘?ﬂ"éwg?"éﬂdeb@?zal dehyde was then filtered, washed
several tines with eth and d deut er at ed sol vent used in the

r edcri Ongﬁ he 8'3&?’?‘89" B%s ﬁ?P‘?“&‘a“ a?‘?a‘“'F%Pfé%Pf?%d‘ﬁe 'F??FW“&W"@“’PPA? bRut WiE deutorated
Deut er ob ener edfr the fflln ure s

sul fi te ¢ gon i(% §6§d zezﬁ %%go;) \ﬁdgbr% Eﬁ"hggrgs[sufﬁ?"%%%apl d
stirri'fg ‘alylp £9.. eﬁgsm U148 b,-gas

er etract are

extract eq,assgt
t hen conbi ']lﬁdﬁlﬁh l’eﬁltl pdra'iuré %mé/ ?édct“ﬁ‘qﬁ&uré’ MRl Whs 1408

res dual 1533|¢terobenzal dehyde vvas then distilled under reduced pressure and

gave 24 g QliteSA5 hCBSIibCRhe M1 1 behzdiRHIbRI Ma® Baon | coiinetead #bwr by EIC-dnkEid, and 22
RO HY) . 1He Dz-sipplydwd6 rdaRgéde éndalie dudrarhirtire @Botdday rodivi®mperafits. 5% D Conpar ati ve
Exanpl e 1 Sihe HeutatGdnzaldelyidel iwas wyrkddohpiRsie thé et , mijturd .a$ deseribeliic Bxanp® 1, and
suspendedae.22 gof pire deamtoabyreztidéhpdédd?d on BaSO4), was added 54.8 g of freshly
di stil | e®edreenciapitaritiomrdbdatom\B% ®. t he sanme gas-inlet tube as described in
Exanple 1 [err]-gas was introduced at a rate of -15 1/hr. 5 EP 0 283 139
Bl After Egnpe3 reaction tinme the reaction mixture was worked up as
described in Exanple 1. Thus there was obtained.23 g of chemcally pure

deut er obMethad Héﬂ??féﬂ%#eumisé'gﬁ'%@“fn"d%éﬂr@%ﬁ Bf9)66% D. Thus t h| s exarrpl e

shows 3tahat I n (%rddetg n a deut eroa pglet e with a

deut er®at ol ditt
ot he abBS %*ng By P‘EE’% vwam%&o. i ﬁ;;ﬁtfg“pr?@z@ mg;v: Top of
th nple 2
.10el\/l[9te[1:) gé‘p%f benzaod&'ﬁyde th %?@z%lg%ge' s con tct gd

accor %”9 A?:e-tQ&stﬂﬁf’?@&'bkrpﬁre%%&&étﬁbﬁgmmoﬁm%bnélm bgY 198+ Eh deut er at ed
et hyl beipg BEorAButeratioN Ryt NMR p300 deuterated ethyl benzene (degree
~of deut er atdoQ ot 1A prétifet wab Badsh kol k@R of 2 DLREbNE-5-RcBneli® 1000h1 difétyflorABmibier I ]
cat al yst (pmm Sonawdesy 6rtg 6 SoRénefl sulomia| altid dind trédctich Gnikere #8Y leflkb® bt 6970 * C under a
;o slight vacuum while continuously removing the formed methanol. After all the methanol has been driven off,
\/ 40 the DMF was removed under vacuum. The oily residus, which consists mainly of deutero 4,6-benzylidene-
D-glucono-3-lactone can be further reduced to the corresponding D-glucose-derivative in the following way.
Thus the oily residue was diluted with 250 ml methanol followed by 300 ml of distilled water and
subsequently cooled to 0-5°C.
To this mixture was added alternately 4.8 g of sodium borohydride in 150 ml distilled water and 4.5 g
45 concenfrated sulfuric acid in 150 ml water while maintaining the pH of the suspension between 5 and 8.
After 1 hr reaction time the pH of the solulion was adjusted to pH 9, and concentrated under reduced
pressure to approximately 400 ml total.
The product can be worked up in a conventional manner as by absorbing the product on Ambetrlite.
Thus by adding 500 g of Amberlite XAD-2 to the water solution (3 ), stirring for 30 minutes, filtering and
50 desorbing the product with methanol, removing methanol under reduced pressure, a light brown oil is
obtained, 20 g, which crystallizes in the cold.
By stirring this oil with 20 ml ice-water for 15 minutes, fine crystals are obtained. After fiftering and
washing the crystals with ice-water, 18 g raw product is obtained. Mp 150-170° C.
After recrystallization from water, 13 g of pure deutero 4,6-benzylidens-D-glucose, Mp 180-182°C is
55 obtained.



Via a gas inlet tube, D2-gas was bubbl ed through the reaction mxture with
rapid stirring. The D2-gas was in%%e%s a rate of approximately 15 |
per .hour, Again the reduction was t at the reflux tenperature of
t he reacfron m xture, which was 140- [err] 20 After 4-5 hr reaction
time all the benzoyl chloride had been consuned as shown by G.C- anal ysis,
and the D2-supply was renoved, and the reaction m xture cooled to room
tenperature. The deut benzai dehyde was worked up fromthe reaction -

m xture as described i _Exanple and gave 23 g of pure

deut er abenzal dep . d uteration: 99.4 atom % D. 25 Exanple 3
Met hod for prepgari \Er o 4 i,dene-[err] -glucose [err] 30

56 g of deuterg : anple 1 and 2, are reacted
with 50 g of ne Iothoforrraternthe presence of

0.8 ¢ hydrochlorrc acid, vx/mlﬁ%' m xture. After 0.5 hr

reactidh tinme at SO C, theI oi g co the reaction m xture
were renoved under vacuum followed by distilling off t he forrred deut er at ed
befzal dehyde- di net hyl acetate [err] dinet hoxy err] g& c?w Af ter
redistilling 75 g of pure [err]-dinethoxy- [e ughe s"l)btarned Bp

[err]. ,Degree of deuteration (by NWR) = 99. 5%D 20 g of this product was
added {0 I
di et hyl fgirern%an%ée %k/FcféP %Fﬁgomg&%g@%}&tﬁﬁg fomptﬁatc% g'rréep?s"é{a?om c acid. The

reaction pjarbidlse Was refl uxed at 60 70 *C under a slight vacuum whil e

cotj nuousty Tenoving the forned nethanol. After all the nethanol has been
driven 20f MethétDioit giepalifffueurard sl6erBaNA ek sR6rbiY acid/(aha sakfierddéf). Y I esi due, whi ch
consi sts mainly of deutero 4, 6-benzylidene- D-glucono-[err]-lactone can be
further red4eeddrd d-dstoebic adid mspdrmdlvmg inBoghLidrg Sinethyifdnuahide/ end readiddewithod1l @i ng
way. Thusdeutegategi d.ardimethoxgHintuensmias diepanddainl Exantple 3 5therpresendce A0 m¢ pldienesliitnic 300
m of di sedid.|Toel reesticormidg ves Deidcat $R1 ¢ yhitroedntindously ©mvingGhe Taymechimethamok indere
was addedredtced Preatues. yter tis gachien hagdiomenthenmpleienr (alithe jcplculiagl quntityi of tmeithianal hesat er
and 4.5 gb‘iﬁs'WQ‘Q—H‘WW%WSM'MWE“%W@‘IaPPUE‘SO m water while maintaining
the pH of t HBe silygpsidye wahstiged m\éﬁﬁ'@'dd'ﬁé?f@ objejn; vdte grysigis efsiguteraiagh 5.6-:0mhenzylidaney H
of the soPiﬁ?’P'Bﬁc'%as ad usted t concentrat ed under r_eduged
pressure to.' “‘H’U "H?edt%'afrys"aﬂﬁ@' r"B’B z°8°arP" gua,ig

OVB

convent® oﬂ%\’r°' o_ al ‘6?‘5 _L_ 0:‘] ac‘g s,
addi ng 50 n a t.) cttngel' cearso on 06919 mtvsr t
ot hanol 1 e§6 Zk e [r&%SrUJdﬁy %S%'?.}% F m"rp be! ik i
: d |
crystalagrzes In the coog By strsrrrng |s orwﬁ frd 6 I ce- water for 15
m nutes, fine crystals are obtai __Af_ter filtering and washi ng t he
crystals with ice-watgar—~8 g rA4 roduct is obtained. M 150-170 C. After
recrystallization f r A wé\r, 3[? of pure deutero
4, 6-benzyl i dene- D- gl\ucose, \{€EL’] is b5 obtained. EP 0 283139 Bl 5
. WI’] 40 m— \

O_..._.

0
\“"'O

50 NG+0- OH

The beneficial properties of pharmaceutical compositions according to the present invention are illustrated
55 below in connection with a series of experiments which have been performed.

1) Biological materials and methods used o demonstrate the effect.




15 The rjroduct was found to. be pure on HPLC, and contains both the a and

t he [err] anorrers.” Exanple 4 20 %gt‘g% {agr prepari ng deutero

5, 6-,0-benzyl i dene ascorbic acid S thereof). 40 g dry L-ascorbic
aci d was ‘di ssolved in 60 ni dry dinmethyl formam de and reacted with 41 g of
deut er at egh duiring TebnRBIcE @nd/Synireha®n(as prepared in Exanple 3) in the
presence of 300 ng p-toluene sulfonic acid. The reaction m xture was held
at [err] whiunen ci$bfi thelesblished HBINHIKI8D2S, uBigihaingIBdin Bebricd oarcikbrdan siiNortig@LCced
pr essur ek, Afdt @ftebiohB. ExpaCdlli Res., 5iad58; 09a3), tOitelora, AP/ ant! iNoribyea Kl, Ex €slit RésC, 158450
guant ist y469f 1998}t ween@itivitedsin Medinm iE2a(Pudd T, T. ette, JOEKD. Mad., t163#5-165ot950 sipplande

hi gh vactedmwith 20 huhdn{prepasddcal theizboratoty) andel@%horde sprum-(Ganhdiisiaad Bislogical Gh) Fhen

whi t e crg alegoutinsly) griowve phmeaplagers InQlissuertuijure tiaskee Thes ealis o ootanovel arodrigeafier they al s
can be fhave pEachedus pyality wvhish epablep y%t"aﬂbﬁ“@abq tamefcplisrin preinyatad mickpgeopel fas several

i nst abi | ¢l G'E?Fat'?’}?e 30 deutero 5,6-0-benzylidene ascorbic acid, it is
recom’r‘ende ‘tﬁ%{‘P “te'f‘? ept, ig contipyays gxpopagfia) @ othfE?qt'?’i'é'eﬁtl't':'FPgnb"r cPVerY gpfond and
nono- bast¢ %er‘" ot' °<5;F r‘i"P‘&a“ LW"@raoh'@ 9’6" %&g@g % 8 fRpgated:; g

iss t
wi N 13, %e ltigﬂ’a ufagr;fl he whoe expenment took ace%‘ }n?g a

yn hronl tlo P,
clear s Of IK 3025 celis. have ?Qmedrunbcﬁll

/ %
5, 6-0-
The st1$3%bért'g‘ %ggabegﬁﬁg%n#rﬁgraane rét'%%ﬁll\}é The roduc‘lt, I's readily

sol ubl e &g SMRkVar (Tabled§ aRdof t he soI ution is 6.6. 35 [err] 40 46 50 The
beneficial properties of pharmaceutical conpositions according to the
Prasent i N¥eithédeiterddn of dell WGrivaliaBptopriate nlMbAY\of dBIISCHENS) SsolidcOIR plbbtictPefti Bdhbd @5 Of
exper izsTe Bt S Tremumbaiet Bslie Beddéd ihidleadhChishMWas Béli@dieaGiuchathat It imbér! of sviving dili0ds
Wsed to danbbesagpaiximatelye15e fpbrodish. While expbriéntily’ Gidwing Gisydithraious) caltsl werd trypginized
Techni qubsfore sebdifiy, sgivhonizadaeiisorere sdedairimmedidtaly affer sdieetians Afteb bioshizbl, the pelis hid K
3025, or #étpchedtte the béttomnaf shealishes, end therratmentwas starfeds byt repliédivgrtistopediunkwith ragtiihm
Of t ebr o, cdrtainiig he apprdprigte girug @8centlien. AOGDP degied dine of tRatmenintie [dmgdtbytaining<. |
Exp. @&l medum was ggoved.5md frgsh megiym Vl@@gf}edv@eei'sb?ﬁ were,dnsediorice witieillp sameppediyrPuck,
T.T. et #qwastg beEi‘{id °R/@dd't'°"1’06""?4%9&@!$ A!'.‘?S*?z; 42 fpyP 8h i O g &8 0gjincHbann g urran
(pr epar eEP"%’("e"P Feod|insgkanaliand stained,yith mathyipps;biue befare bg elepighter? Uik Bi ol ogi cal
Co.). cel lf; are, routt?t?ﬁc?){ grown as nonol ayers in tissue culture flasks.
The ceII Wi ATl FERPEME ¢ after t hey have attached a quality which
enabl € us g, AR rd %o I SCLE RS arnsd s.ereesr %E’e% Sl dBYS
i SR °¥”° S

cel l gen 18

and P
growth biTy s‘é.m Sl bt nﬁ B’r e e
Qynchr ongara) CAkE Sle: G, 1 hetiid %grueeena Ut AL G B ned

by repgaigdcaisifiobd Rl hmaﬁdDLMéheG d%ur(ré?@t& b Bfbm thD fladkb. b -colfsBlithin ld SSUE
Kinet., ddineatol bread® the hisk{)100 E3KE) wath dbBsivea )bl aN inZR itverfbdRKiS6REPY, Bnd théme el | S
wer e keptf dnflarleb Glitd) MitdsRA as ABi0ast the ik G BviGid) KbleRRE fdrQRkh Blpae® dolll ARalydak ler | N

. 1 ncubat o8uréiond ¢ Mithsis wdnel@rforged oM these dbsériatiors (Rbleused here, the NHI K 3025
~cells have a nediumcell- 15 <cycle tinme of -18 hr, with nedium|[err]

at i@ nBroein SymthesisgTablend, an@ 86 hr, respectively.

The rate of protein synthesis was calculated as described previously (Rgnning, @. W. et al., J. Cell
Physiol., 107: 47-567, 1981). Briefly, cellular protein was labeled to saturation during a 2-day preincubation
with (**C)valine of constant specific radioactivity (0.5 Ci/mol) prior to the experiment. This was achieved by

45 using a high concentration of valine so that the dilution of (*C)valine by intraceliular valine and by
proteolytically generated valine will be negfigible (Renning, @. W., et al. Exp. Cell Res. 123: 63-72, 1979),
thus keeping the specific radioactivity at a constant level. The rate of protein synthesis was calculated from
the incorporation of (*H)valine of constant specific activity. The incorporation measursments were related to
the total of (*C) radioactivity in protein at the beginning of the respective measurement periods and

s0 expressed as the percentage per hr (Rgnning, @. W. et al, J. Cell, Physiol. 107: 47-57, 1981).

Measurement of conceniration of 4,6-0-benzylidene-D-glucose (BG) or 46-0-deuterobenzyhdene—d1 -D-
glucose (BG-d,) in blood sampies (Table 5).

55 Blood samples were taken from male Wistar rats immediately before and at several intervals after
intravenous injection of BG or BG-ds. Blood serum was separated by centrifugation. Equal amounts of blood
serum and HPLC-grade acetonitrile were mixed and centrifuged at 13,000 rpm (15,000 x g) for 5 minutes.
Samples were then analyzed for BG or BG-di content by High Performance Liquid Chromatography

8



Cel’l Survival (Tables %.and 7). For neasurenent of cell survival,

approprlate nunber's of cells weree'%esgs:&#k | astic Petri dishes [err] 20
5 cm. The nunber of cells seed di sh was adj usted such t hat

the "nunbér of survi vi ng cells would be approximately 150 per dish. Wile

exponent i g, es.am@s%ré pasd %Q&Gé&ﬁ;}nepﬁ ﬁién%rf& rbgidsSihiBluéchs BET AbPorkSL4l NI,
synchr oni %ego ﬁﬁi L8 \WPLE cARRATRb ol W §e aguBous PlethBibl déidr& at A RAHin. 2
hr, the celd & sthdl wird agbredd dyQishfa sbairafmaeo@&e.t RE aitxEIARH and@ BRAisEBEWAvEIERANRAT
was st art @es fnd 288 prh Aespadivély) TheTHIkwidiRugédt was AB Ath LOGartitelibridf Mol dgholidd 6F BESTBEX imt
dr ug co#icesriihabhgies wallpbormédwvithcha iettelic liriteiieatod taliblatea witfe stindart B6lutions of BG or BG-

dr ug- cont &i intigméhilie phrsel(Pettarsea st al.cAntivenchr Rasi®; 147a162) 1888)li um was added. The

di shes were rinsed once with the sane nediumas was to be added on addition
or r enovalMegsuraghentpf BAfor BE-dil Detabpliteindipgd sgmples [Tabin6m CO2 i ncubator, the cells
were fixed in ethanol and stained with nethylene blue before the col onies
wer e cofint ediPLOUefRI9ogsapple aes P &l g9 jndicqted phowe. Fjelatiparmypts ook (BG tqr JFE-&f

" the drug é‘f%%‘lteswem detayineg kY| P@a'k 9‘@! pralysist e realyheight frem die glgqtrenic, intograleg (in
descr i bed ﬁgerﬂah affgriv siaction, of B3, orS0 reinutes gfipr iv injegtion of R et |
12: 43-57, Té‘?@)" fLp rﬁ“etaé°"“’b"°“'&""°5 compgipd with thesa ¥glues. o i n. Oncol ., 19
07- 514 ﬁlge%?\dhf {"F"é't'?ﬂ %ct(t)vaty of’deutFrPaqgevr\%des anddee va vekth[e egf8 411-419, 1981).

Brlefly, e'se C Cce re see tissue culture

flasks (25 sgq ﬂj %g She CifibititingP&ivitl,| # Héuterdag JJ% ok %s xméent s Wvab’
and 2t achggua 9” ge,tgssm WA of £ o A yirge
delii peat edgphepndmh. t he fl ask wer e o serve repeat ed 'y "1 n an
Lnverteg N CSHRSARARE aqeds scndasnst dt rmuteraau&nwe@ B BoutoRdallelyb QérivativesiRerdBlidedas ah he
time of diguiephahihse \&e8daf siéénednd @le QB 0F ARABIRYMRatE Fbdction BetbiisRig Bhkephdlid ta®N'S
of m tosi seteevidperformed from these observations (Table 4). 40 Protein
Synt hesi s ( Tradrb apecificaltprib éhzymalib @ctivit & enkeppdlitdse iwas Sigasinbe 5 sollovess 1€ al efuloatoed
as descri @-Lararkopbalin) 30 4! ef 2.8 mMt TrisstHC| bufier a2b30 w1} Biwaser elers, mided And iddubBigd at B8 ) .
Bri ef | yss da|Sl mities. Phreceatier 30 whef ehigplesliinase-tantaining seletion was alided ang inbudtion] egntinued for

pr ei ncubattihow ahdT 1. FinalC R0 &l 6fi36% @fetic ecid wasraddagpnd thpireaction dibtisie wés\dhioaipgraghed

Ci / mol ) prupipg atRerapakeQ epliymn.i The etio of i3HY Tyreldy-Gly o the erging) (%Lemkqwgaha wep @pier-
concent r atmired ugipe W!dﬁﬁem'%*l?"f’?\’a?"gt he dil uti on of (14 Cyvaline

i ntracel | uI aThev%{‘lk?H’iﬁ'“%sﬁt!P“ PES’P%’B? o Q?ﬁ?! éﬁ’Pér@P é!sutera?'*?%dwq"vaﬂme were

| 3B| by replaci the Qurey{ utnonfs ﬁﬂgalw eqY
Tegl L OrS ol "°P%1 ﬁv deatefeﬂ?lﬁg' &P oy T
Synt hesi s pg&on ugeg g ﬁam'ﬂ el B T4 e B gl e,
specific ac? ewasnceorpora S Basur ements were related to the total

of (14 ) J § g""ﬁ@a%ﬁ gtgty in protein at the beginning of the respective

nmeasur ene 50 expressed as the percentage per hr [err] et al,

J. Cell, PhyeOdytotodi 7effec'.4?)f ﬁgnzalée‘ﬂgdu and i RS BER A defide- 80 We€ BB loh @Synedronous,
_ 4 6- 0- ben?e)(;iohdﬁél -JrdwigUGR QodsEalls BY cotntig GreTRNbE of REIB Zib its! R chishids attd-24 hr

| ucose ( BGatin@itlid Petii Biskts OR raBie MMeSBsults ag}eeenw ditf&rant, indepBHdera xSerNBE FhatEthe
- t\aken fHomumbdregivd thd Méanrmattdn bisiBEing bk Srorh @6 paraieiatinflost saiaRIrenbr). Nt er val s
~after intravenous injection of BG or BG[err]. Blood serumwas separated by
ccentri fugﬁt i.on. Equal anmounts of blood serum and HPLC-grade acetonitrile
were m xe ntrifuged at 13,000 rpm (15,000 x g) for 5 m nutes.
Sanmpl es were then analyzed for BG or BG dl content by H gh Performance

Li quid '@hrﬁ"?é%r@w el s Eﬁr013§§ 139 &l t(ﬂfdtgentsmheﬁe%&ﬁd din

~an aut osar%er ogramed for _repl |ca e | gé[ectlons of eac oa4.6
X 250 nm L¢ ?&L ohengaldehyde 5 dyninRet ddshgseh (R% Hﬂ?z\éﬁﬁs net hanol

- del i ver ed mépresdnitnithe Beanr +Bethndatadveroricirent A® @i fferentadishes. )

- spect rosfol uorometer set at excitation and em ssion wavel engt hs of



255 and *283 nm respecti.vely. The slit wdth used was 10 nm Quantitation
of the anount ‘of BG or BG[err] E&,.'{S sisé#é\ sanpl es was perfornmed with an
el egtronic integrator calibrated™w #3s ard solutions of BGor BG di in
t he nobi I'e phase (Pettersen et al., Anticancer Res., 6; 147-152, 1986).
Measurenent of BG or BG[err] netabolites in blood sanples (Table 6). 10

HPLC of f~aQd sanpl es was perrorned ap 1narcat ed apoye. Rerattve anounts of
BG or B nera®ol i te were detprm ned by peak}{height analysis. The
peak heijpht from tThe~gl éiﬂ“FB‘grﬁti"ﬁPeg ator (in mcrojolts) of sanples taken
30 m nut 0 BG pr 60 m nutes a?ter iv injection of
BG [err]ipsmge normalized to T4 othes.get abolite geaks.gwere conpared
with thege value | S nkephalinassd nhibiting actiVdity of

deut er oay dehydes and derivatives therfof. The enkephdlinase inhibiting

activityj of deutgnggigg;mes or deriv

deteriihed in vitro by “assaying the

t ten d
L OLER £ 18, Slosh o 050 ke

enkephal | nase- c duaenobegnzadlut i on to hydrol yze (3H)- jLeuenkephalin. 20
Spkcific a desdd uti ons of deut ePebBdeifydés o de:AAH60&l AeIBA9e
deri vat i es—were—added—t-o—anr—ahrkeph NAS-—3ES S i

. d—-o—ah—arkephs S0—3553 S ity of
the enzymatic reaction deconposi ng enkephal in was determ ned. Mre
speci 1 cAonrgluginn o Hithdtechighest coneomtEpki QFi dengs fhererdasur ed as
foll ows: al@igmificaptly strongér (<Bi)- irnactdmkeippinalith R@tpeobdnzef 2.5 mM

Tris- HCl digbhpde-)deRéh alithfl pvda@BeNfies M Xed and incubated at [err] 25
fol 5 mnutes. Théreafter 30 [err] of enkephalinase-containing solution was
added s@and i nbuation continued for 1 hour at [err]. Finally 20 [err] of 30%
geeti ¢ aci Benmmeliytsingt [BEsHoRe o BRI protsin BithdsisiCa Yéasrsibla nARME, 0.6! dUpkSEbatihng a
Por apak fge @alteinsynthddiscis balbw aormibl, bul lddnstbytr asGbng-asithe tteatrichiclasts: Attdr vadtment protein

( 3H) - Leusyathksipinerbashs baxk tal adraal-overianiae pegiodgf 1l th QUHr dPettensent ot lal.,cBur. N Canoemtlinng.
The enkepPhal th&8%940Nn1983)i t i ng properties of deuteroal dehydes and

deut erpal d&hijiel@ sibes itheardtejresynthvesiscof 8@is trelatediprra hircpeting with bnzaidehyde sscveB @s ity r |
added watiemergbpnzeiebyddhdve assay ni xture with sol utions containi ng ageous

sol uti ons dhe deerewstion PtiEHivalne wap maasyred reisher dwing dee tebpi ¥fiat the stert ofkeptaant Pt j on
adj ust mefiriao e g argrihr sfier ithetermination of rqafment EYTeAT OF Riisettlothe dastireasyamehy de
or der i vH®Pgenede test thasareryhijiy of e des- R gecetirion: 32 1.5 ng/nd. 35 2)

Bi ol odf cal effects. The cytotoxic effect of benzal dehyde and of
deut er obenzal dehyde-[err]- was tested on asynchronous, exponentially grow ng
NHI K 3025 cells by counting the nunber of cells able to formcol onies after
24 hr treatnment in Petri dishes. In Table 1 the results represent 2

di ffergnt, independent experiments where the 40 nunbers give the nean
fraction of surviving cells from 10 parallel dishes (t standard error).

" Table 1 Fraction of cells surviving 24 hr treatnment with benzal dehyde or

deut er obenzal dehyde - [err] in Petri dishes. (The values represent the
~mean + standard error from 10 different dishes.) 50 55 EP 0 283139 Bl
[\err] 40 Benzal dehyde 0.64 0.18

§0.024 0. 0080 Deut er obenzal -

50

55

10



dehyde-['e
0. 0020 15

than with
syt hesi s
synt hesi s

rr

Contl usion :
I nact
benzal dehyde.
I faryd QVErsi bl e manner,
TS betow nor mal

VWtH t he h|
significantly stronger cel

AL L

IV

i.e.

0.68 + 0.14

0. 0056

ntration of drugs there is a
deut er obenz- al dehyde-[err]
20 Benzal dehyde has been shown to inhibit protein
during treatnent the protein

but constant as long as the treatnent
After treatnment protein synthe5|s i ncreases back to nornal

| asts.

over a tinme

peri od of Brotein mynthesisrinhibition by menzaldelyde andChlentexphenz- 19:
935- 9405 1I9f§éhyd%5-d . (TP |valdeshpeprésentpthkbChndars W igtasaaraf cells treated

for a 4 h

The |ncorpor

I’

IOI']?)EQl

g%%nqe RXQ&MJ

as with deuterobenzal dehyde-di .
I ne was neasured either during the 1st hr

after the start of treatnent or during the 1st or 2nd hr after the

term nati
wer e dofle
mM 30 35
i nkLbitio
val ues re
10 Drug,

synt hesi s
6.8 [err]
3.7 [err]
3. err]

5.1 [erdp]
4.7 [err]
6.7 [err]
Deut er obe
[err] 0.3
i nhi bi t#o
rever si bl

30

35

50

55

n of treatnment (pulse 4-5) or (pulse 5-6). The |ast_neasurenents
to test the reversibilijty of the drugs. D’ oncentratlon 3.2
D¥pes 50 55 10 EP 0 [2B&l8®9 B1 Tabl e g 3
h by benzal dehyde and ddut erobenz- 5 a dehyde [ ( (Thg
Pt esert—tirerear—standgr-d—error—fromi—frtferert—reasor t::llEﬂtS.)
Control Pul se 6.8 + dIptein

% hr 15 Control °

Ebdk&&ﬁ@haﬂdehyde 0-1 During | 0-1 3.7 *R¥3 ng

3 Deut er obenzal dehydq- [errl treat- 0-1 ment
%"Wd’eéﬁiéﬁﬁ‘é\fﬁfd'é d 0~ ment 436 + 0.3
benzal dehydq-[egr 45

% é?%%ﬁgigr%enzaldehyde i3 L E 03 itbar-
Pedtefobenzaldehyde-dy 4-5 4.7 + 0.3 ENt
hzal dehyde-[err] - Bfter 518
BepmAldehyde During thig tresé mgnttreht-pfotei nésynteed s 30
h i s the sane., Deuterobgnzal dhy eﬂF@Fr] i s sonmewhat | ess
Pfﬁ%ﬁf%féiﬁﬁxfge&dlal thoutt this effecf is 3¢ -3

Conclusion: During this treatment the protein synthesis
inhibition is the same. Deuterobenzaldhyde-dl is somewhat
less reversible than benzaldehyde, although this effect is

weak.

Cell cycle inhibition.

Benzaldehyde inhibits cell cycle progression as a secondary effect of the inhibiton of protein synthesis
(Pstterson et al. Eur. J. Cancer Clin. Oncol. 19: 507-514, 1983 and 19: 935-940, 1983). Since the deutero-
compound seems to be less reversible on protein synthesis inhibition than the undeuterated compound, we
therefore expected it to also induce a more pronounced increase in cell-cycle duration than the un-
deuterated one after pulse-treatment. This is shown by the data in Table 3, where we have used
synchronized cells treated over an 8 hr period starting 2 hr after mitotic selection, i.e. when the cells were in

early Gl.
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Conclusion: Deuterobenzaldehyde-dl clearly induces a more

extensive increase in cell-cycle duration than benzaldehyde.
The difference may result from differences in reversibility'
of protein synthesis inhibition. Thus, even for deutercobenz-~
aldehyde the cell-cycle inhibition may very well be a
secondary result of the protein synthesis inhibition.

expect
in pgsis. |In
svnchroni cells

Benzaldehyde induces specific inhibition during mitosis (Pettersen et al., Eur. J. Cancer, Clin. Oncol. 19:
507-514, 1983). This effect is probably directly related to the aldehyde group (Pettersen et al. Cancer Res.
45: 2085-2001, 1985). If the deuterated aldehyde group induces different biological effects from the
undeuterated one it is therefore good reason to expect this to be expressed as a difference in effect on
cells in mitosis. In Table 4 results are shown on prolongation of mitosis of synchronized cells treated with
benzaldehyde or deuterobenzaldehyde-di during mitosis. The numbers in the table represent the percent-
age of the cells having a duration of mitosis below 1 hr (which is normal for untreated cells) or above the
number of hours indicated on top of each column.
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45 benzdl dehyde or deut.erobenzal dehyde-[err] during mtosis. The nunbers in
the table represent the percent- ells having a duration of
mtqgsis below 1 hr (which is nornaa?ﬁp%%shﬁﬁiat ed cells) or above the
nunber of hours indicated on top of each colum. 50 55 12 EP0283 139B1
Tabl e 4 Dchagliele of mtosis for untreated cells and for cells treated with
benzal deh eut er obenzal dehyde-[err] (3.2 mMVM) during mtosis. 10
Duration of tosis (h) 15 Drug <1 >1

> 2 Duration v mitosi8 for untrefté®ddXls and for cells treated 83%

17% 4% 2% Benzal dehyde % ,.99% . .87% . 70% 49%
35% 21%%Wﬁﬁ&aéﬁeg‘x%af’ﬁeﬂ?‘d%‘?’f%‘?‘?‘}“mehy"e'%). (323 ) Sogtng g0,
74% 70%mitds¥hs. 64% Concl usi on: Deut erobenzal dehyde-[err] is clearly nore

effi- cient as a mtotic inhibitor than benzal dehyde.

is a conpound which has a strongly irritating effect

30

Benzal dehyde
on nucous nenbr anes,

and can® ST~ RS
thereforg i rta I%ia;tonn B- rritating ¢glerivatives fan be synt hesi ze
whikch have reta itd8isY(RY Pxi ¢ and the protkin-sypt hesifs inhipiting
effects benzal de e. One guch cppnpoupd is #, 6-0-penzyl}i dene-|D- gl udose
(BG whj; been te d onjkupours bpafing anineg sj 6Pat tiesssn b @l .
Ant i canc Res. 6: 147-152; 86) well as on patifents (JjKochi et al .,
Cancer 3 Treat. Rep. 69: 53B-537,] 1985). Wiile BG has ajrelatijpely ghort
hal t-1if ef99ptkQY, we have fopB3%¥t Hat7® hetddbo] i 128 | forred whigh hag a
soRewhat nger | f-life. Thgs t ite gsselks an fantic

effect.z ﬂ%f’el ed the m?gﬁ g*n rpﬁt p’&i 433 EHas §f£

Qeut erate ddszlerr]). In fable t he] serum conceptratijon of BG or

B [err] Iberdibidbryiacuani ous 1198 HOBTE S| Hi€!] G4y DY || 6okect bae df
each drugt 40 respectl\}el y. B5 50 |65 131 EH 0 283 13 1

* Conclusion: Deute::'ol:oemmlde‘hyde--c‘l1 is clearly more effi-

- clent as a mitotic inhibitor than benzaldehyde.

30 Benzaldshyde is a compound which has a strongly irritating effect on mucous membranes, and cannot
be given to animals or patients in its pure form. It is therefore important that non-irritating derivatives can be
synthesized which have retained the cytotoxic and the protein-synthesis inhibiting effects of benzaldehyde.
One such compound is 4,6-0-benzylidene-D-glucose (BG) which has been tested on tumour-bearing
animals (Pettersen et al. Anticancer Res. 8: 147-152, 1986) as well as on patients {Kochi et al., Cancer
Treat. Rep. 69: 533-537, 1985). While BG has a relatively short half-life in vivo, we have found that a
metabolite is formed which has a somewhat longer half-life. This metabolite may possess an anticancer
effect.

We have compared the metabolism in rats of BG as well as of deuterated BG (BG-di). in Table 5 the
serum concentration of BG or BG-d; is shown at various time points after a single iv injection of each drug,
respectively.

50
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cl earance pas neaséff ed. Tabj e WF30 The rel ¢t| ve aneoiet: afosnet abolitd as a

function o A& N&ESmﬂe@rN_F_lQ/Notngigngct| on_ of BGOr BG[err]. 35 40 |45 50
55 14 E .

BG

BGerr] iv injection Met abolite Metabolite 2
0. 365 2 0. 0 Fach value represemsdhesqggraqeeqf plo tgfn@irgle@ndent measurements * S.E. (o 422 + 0. 062
Q/717 [ery om::lqz 'ﬁtqsel sults indicate that BG is m m _,ylve \WQ B half-life on the orGerﬁ 54
[err] O. 51 te e half-lite measured follownm |on 1, however, was a@prg)grgatgrly 65 Mr&ltego
0837 0 ke?;?ore the initial meta féBG 5than th the undeuterated comp + 0.042

N D the same time as or BG-di me lsm was being determined, a separate metabollte peak

appeared in HPLC chromatograms. The increase in BG- and BG-di-metabolite and subsequent clearance
was measured.

25

Table 6

30 . o
The relative amount of metabolite as a function of the time

after iv injection of BG or BG-dl.

35

50
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30 ° ) .1.00 . 0.945 [J[err] 0.026 20 45
0.927 + 0.008" ’ 0.995 + 0. 0. 650 + 0.046
1.00 25 . 90 gpié"gg’ﬁ‘?ﬁ& 0.797 + 0.049 120
0.320 0.045 0.677 + 0.088 30 N.D. - Not Determ ned Each val ue
represents the average of two to five independent neasurenents, + S.E 35
Concl usi g ' 0 M De reacned rromrngse dara. Firstly, fhe

BG i 8& aster than 40frjom @Gka3The peak Hei ght
of BG netfd pxi muMetaPplite30 mi nutles afMetabolite) ectijon
whi | e B& : , ~hes—3 )

cl earancg (or further netabplization)
BG [err].] The rebative anmou
injectiony of BG[err] was the sane as the relative janount of retaboli tie
originatijng fronsBG at 60 nut es aaf422r + 0v060 Thgq net abdlism 0L0BS thi ch
takes pl%jce in vivo is not keen in vitro, where thg conmpound is stabld over

a period lof at RRast 24 hr.]I1t is AH30%foPe022| evarft to Sofdtate 8BR tlhe
cytotoxicf and t protein siynthesis do3hi, bjit effgcts o n [grr]
on cells fn vitro. These results aér'edﬁgv\nb\'laélyTabl q 7 an‘él'?‘i’f\é %agl'gé%B and

55 9, rgspectivepy. 15 - HP 0 283 .83y Blolebse 7 qell sole20/al oQbioelll s
treated flor 24 hr with BG 0o

yolinject ton hes a

*Bo thdh

BG[err]. 5 Drug 10 concentr atfi on

Drug 25 6 4 0.952 + 0.042. 8 14 BG N.D.
0.30 [errf 0.05 0.0078 [err].  0.0018 BG[err] 0. 33
[err] O; 300. 0080 [erf] 0.008P%20 Table 8 Prdtei n Sy¥hdsi0s026
| nhi bi tson by 4,6-0-benzylijdene-D- Idhc,o €n2 BG 4nd
k-6- 0- deu} er obeR2yl i dene-d | D gl uc(g'se ( ? é‘r’é]. 3d 35 489 * 0-008

60 0.650 + 0.046 1.00

90 0.480 + 0,007 0.797 + 0.049

25 .
120 0.320 + 0,045 0.677 + 0.088

30 N.D. = Not Determined

Each value represents the average of two to five independent
measurements, + S.E.

Conclusion: Two conclusions can be reached from these data.
Firstly, the formation of metabolite from BG is faster than
K/ o from BG-d,;. The peak height of BG-metabolite reaches a
maximum (=1) at 30 minutes after iv injection while
BG—dl-metabolite reaches a maximum after 60 minutes.
Secondly, clearance (or further metabolization) is much more
4 rapid for BG than BG-d,. The relative amount of BG meta-
bolite 120 minutes after iv injection of BG-dl was the same
as the relative amount of metabolite originating from BG at
o0 60 minutes after i.v. '

The metabolism of BG which takes place in vivo is not seen in vitro, where the compound is stable over
a period of at least 24 hr. It is therefore relevant to compare both the cytotoxic and the protein synthesis

inhibitory effects of BG and BG-dy on cells in vitro. These resuits are shown in Table 7 and in Tables 8 and
55 9, respectively.
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50 55 16 EPO 283 139 Bl 1. Asynchronous cells, short treatnent of
3 hr (2 dishes, 4 neasurenents o p). 5 Concentration
Protei n synthesis Drug Epeoaﬂ% 130 81 (mVv) Pul se (hr)

(% hr) 10 Control 5.7 -
[err] O.pafe 7 3.2 0-1 2.9
[err] O.77DOrtnhg BG[err] 3.2 0-1 treat
3.0 0.3 ment BG 3.2 2-3

2.9 [errfell Is\Bxilal of cells treated for 242hr with BG or BG3d,.

3.4 [err] 0.3 20 2. Synchroni zed cells, long tine treatnment of 22 hr.
25 Reversibility test (2 dishes, 4 neasurenents of each group).
30 CoRceRitat--oh Rt N

synt hesits g Drug (mv Pul se (hr)

(%hr) 85 Co | concentration _ 5.3
[err] ")2 BG mM) 3.2 21-22 During }4.8
[err] 045 treat-- BG [ 3. 2 21- 223 nent
4.'6~/ 0. Iom03 BG 6.43, 2 1228 24 After i

5.5 [er Lo BGler] 3.2 23424 nent
5.4 [ 0.1 45 Concl usi ons Tabil 7 .and sh t a L zed }BG and
BG d %{1 %/% simlar effect on cel I&'Z3l?r\'7"1 @épgas I |&'?§°@?ibﬁr8§%’%i n |

synt hesilgg- The deut er oal dehydeg, #nd @epvat ijvesg Jodoowre.8636!) qnd (11)
may be fflormil ated into phar maceyti.cal “conpositijons of this invention by

NUREF ous Ways. The prinary UtiTity for the deuteroal dehydes and derivatives
thereed fspfs @Ctive ingredients of anticancer drug conpositions. These
i cancer_drug conpositions may be admnistered orally or paren-

Protein synthesis inhibition by 4,6-0-benzylidene-D-glucose

2 (BG) and 4-6-0-deuterobenzy1idene-dl-n-glucosé (BG-dl).

30

35
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55 teral'ly. For oral adm ni.stration the anticancer drug conposition may be
given in the formof tablets, cap f? ﬂd’s | es or powders. For parenteral
adm ni stration the anticancer S ?30 gtjj be given in a formsuitable
for injection, Intravenous inf u5| on or suppository. The active
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t her eof , ctants, veh °6'I°5 tr chntpyn gd‘ \Qan jé'&ﬁg g‘ﬁg% pl cally
acceptable fI'l mformng rraterlas 5 rray be use IS knovvnlnthe
pharmaceuf1cal art. Thefproportion of pctive I ngr ed ent deut er oal dehyde or
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and derivatives t¢ewdt of fornmulae (1) and (I1) above may, as a second
utility, be 20 used as the active ingredients of pharmaceuti cal
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50

The deuteroaldehydes and derivatives of formulae () and (ll) may be formulated into pharmaceutical
compositions of this invention by numerous ways.
The primary dfility for the deuteroaldehydes and derivatives thereof is as active ingredients of
anticancer drug compositions. These anticancer drug compositions may be administered orally or paren-
55 terally. For oral administration the anticancer drug composition may be given in the form of tablets,
capsules, granules or powders. For parenteral administration the anticancer composition may be given in a
form suitable for injection, intravenous infusion or suppository.
The active deuterocaldehyde or deuteroaidehyde derivative may be formulated into an anticancer
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1Ak bid | spprogifatplly 02y p&\iadehesi s, and BG and BG [err] al so induced simlar
"results, the introduction of deuteriuminto these conpounds did not

i ncr easeTachridat and piglogifal effegtsf ect s on protein synthesis. However, recovery

- fromprotein synthesis inhibition was neasurably sl ower when cells were
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to Corﬁ i ”‘Ffoh'. &r% l?sf stud%scdeﬁﬁrdL%ﬁ thsV\GJen @FMQQHA&&Q %Qg primary effect, a protein

synthesis mhlbmon As a secondary consequence of this primary effect cell-cycle progression is reduced
duwring benzaldehyde treatment and furthermore, for long treatment times and high drug doses, there is a
cell inactivation. Another effect of benzaldehyde is a specific prolongation of mitosis. Of these two effects
55 (protein synthesis inhibition and mitotic inhibition), only protein synthesis inhibition is known to appear
during treatment with BG which does not have a free aldehyde group. Thus, & tempting speculation is that
the aromatic ring, on the one hand, which is the common structure in the two compounds, is of great
functional importance with respect to protein synthesis inhibition while it is of less importance with respect
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ant i cancestatditugnddengpyitg iof & eaastion pioeduct fogmai frophdevtarohprizéldepydstdsl aa corepsesdi te berizal
t her eapeudehydemayehsresponsibioderdiea cbpatyad enitpls intditory mopeiiesiohdeuterbenziidenyds-diowi ng
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ari no, of i& Dt 323 hg{@ﬁigﬁ aiéim B
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For mul a | bxpbhdnls §tﬁlzn -y §pp%§r ohﬁﬁ"! thid CERY&. Aacrlﬂrl %!o@& gtgbofidnf afCh
a gul fur, cieansé RoR rseﬂ&hnt me AL QIpAd B IRertinfod6d Rt :%QQ»FaStf&nél HYY sHaOBE 8,
atom @b K otalsdiisrd fay B3l dapendert Apdn, hy@%ﬁlsn@%’f ik lacatll lifkaGe BEWESANNE biaMBticOmoId @Ry | |
\or [err] bgahtiay oMhé Molbdul. & #Emowmihar Bmétsboid bCBG bl BGLdawS ferinb@ IR, dna iR a
cyclic acebahetabbliiie Gme&t fdm BGH; aexBibit swaZ Clbdrahcd) Rinetios than (a8 foras fidrh GBIl The
accept abl gro®aget! pteance fhlood & of majeFclificdl 8tbodt88& brd couli dso redoca théndad far draquertiine
al dehyde gfiminigiratiopnin ttirewaytah émprévech biclogical étidctinas otitaineld byithebe mewIiewterb corapamidsot i C
i nhi bi #2§ on, Theibresaot inveaticadius makes usk offdeuteragidebydes endutervaives theteat ih dhsifermulation of
i nhi bi t i opnticanees druggembasitiensrihe esefobwhichofill Yield & beneficieltherespputis sfiertifopeanpes pRiiediBabl y
a result, nalnly of the proteln syntheS|s i nhibition. The exceptlon S
cell's treSH®e during mtos are inactivated eff|C|ent
benzal cgioehﬂ%"s ‘Bﬁt"eﬁ‘g lowing ‘Eﬂ@“‘é‘"ﬂ s‘*‘%ﬁé’ 854 PFc,F&r B8 Mth LUl SEi on of
mtosi s of hunan c ted i |ture was. significantly nore increased
by treat n&nt® $MPR g@t@@?%ﬂ@ﬂ?&?ﬂ@ﬂ@%ﬁ"FEPPTa@@“’%ﬁﬁﬂved to treatnment with
benzal dehyde. The stability and | ongevity of a reaction product forned from
deut er obenzal dehyde-[err] as conpdfeadatla Bnzal - dehyde may be responsi bl e
for thg,observed mtotic inhibitory propertiesof
deut er obenzal dehyde-[err]. Protein synthesis ijphibition induced by
benzal dehyde nay be due to interactions invglyhlyg the aromatic 10 ring
noi ety and not specifically the al dehyde group. Since both benzal dehyde and
deut er obenzal dehyde-[err] Induced relatively equivalent inhibition of
PLdt ei o Sy ntwhesinsyr isqumenyBehiaisl uBhskivtod br substiautddmsl Wik@df 55 barbaRratoir@Seybibakyl of 3-
6 carbon atoms, halogen, nitro, amino, monoalkylamino of 1-5 carbon atoms or dialkylamino of 1-5
carbon atoms in each alkyl group, said Ar being non-deuterated or partly or completely deuterated, or a
pharmaceutically acceptable salt thereof;

45
Formula II
"
50 Ar-C-D
X2
55 wherein Ar is as defined above, and X1 and Xz are sach a sulfur, oxygen or nitrogen atom which has

attached thereto a hydrogen atom, alkyt of 1-5 carbon atoms, cycloalkyl of 3-8 carbon atoms or phenyt,
or X; and Xz together with the carbon atoms to which they are attached form a cyclic acetal, thioacetal,
thiane or oxazolidine, or a pharmaceutically acceptable salt thereof.
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conpl etaBﬁ'?“cﬁe‘E[P%?%p8ﬂ"°"ﬁ “° oo} '?’%QPT'&‘? 8‘81??%?81“’ ° " PIRaE RGPS 45
Forrrulq:gk [err] 55

wher ei d ] Xygen or

wher o1 gt 5 ol AnPARNG el ATEEE cntE 6B 8 S ML g1 EN, O

car bO” 12 REBmpdad®braéHntit (1) &ffon%ulﬁ (1fy fF Délﬂas%& QRRariebr 2BRNY!, or Xi and X2
together with the carbon atons to which they are attached forma cyclic
acetal, thioacetal, thiane or oxazolidine, or a phar maceuti cal |y acceptabl e
salt thereof. 19 EP 0 283 13§9®mula AL phar maceuti cal conposition, which
conpssi ses a therapeutically effective anmbuntpof a conpound sel ected from
conpounds of formula (1) and fornmula (11), &b defined in daim1l, and a
pharmaceutical ly acceptable carrier therefefc-B 3. A conpound sel ected
fromthe group consisting of (1) a conpound of the fornmula: 0 10

Ar C4oD wherein Ar is phenyl w(hic)h is unsubstituted or substituted by alkyl of 1-5 carbon atoms, cycloalky! of 3-

' 8 carbon atoms, halogen, nitro, amino, monoalkylamino of 1-5 carbon atoms or dialkylamino of 1-5

carbon atoms in each alky! group, said Ar being non-deuterated or partly or completely deuterated, or a
pharmaceutically acceptable salt thereof,;

45

Formula IT
>‘<1
50 . Ar-(ll—D
X2
55 wherein Ar is as defined above, and X; and Xz are each a sulfur, oxygen or nitrogen atom which has

attached thereto a hydrogen atom, alkyl of 1-5 carbon atoms, cycloalkyl of 3-6 carbon atoms or phenyl,
or X1 and Xz together with the carbon atoms to which they are attached form a cyclic acetal, thioacstal,
thiane or oxazolidine, or a pharmaceutically acceptable salt thereof.
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where Ar is phenyl which is substituted by cycloal kyl of 3- ﬂmmmlﬂlm
nonoal kyl am no of 1-5 carbon ato% Oéfé’&f’géyl anm no of 1-5 ¢ ,mn”"’
each al kyl group, said Ar being P ted or partly ort
conpletely deuterated, with the proviso that the corrpound

4- di et hy| Q[Tﬁﬁlﬂﬁdéé‘dﬁ&é? ARG, WhidR RWHSishsS s BerpblEly ofieliveParhRRPRLE oripourhe
formul a: 2Qeibddd o éompouhds ¥iéingia rar aNd fbrihulR fasrhxldem{ea fmitidit 154A8 3 tpharmbR0ticRly
al kyl of 1-abcepiabibodtrientheidir. cycl oal kyl of 3-6 carbon atons, hal ogen, nitro,

am no, nonoal kyl am no of 1-5 carbon atons or dial kylam no of 1-5 carbon
at ons s n3.eacdomaduny belgrted rpm tissagralip Avnsistirigrog) (1Na tonpourider the @emws: part|y. or
~conpletely deuterated, or is unsubstituted phenyl which is non-deuterated
or partly or conpl eter deuterated, and Xi and X2 are each a sulfur, oxygen
or 30 ni trogen at om whi ch has a:ttached thereto a hydrogen atom al kyl
of 1-5 carbon atons, cycloal kyl of |[3-6 carbon atoms or phenyl, or Xi and X2
toget ifer with the carbon at om t Arwg-th they ardIdttached form a cyclic
acetal, thioacetal, thi ane or oxazol i di ne, or (3) a phar maceutical ly
ackept abl e %alt there [ hgweoa' r% |s un leI,PaStltl*J‘l
phenyl theﬁ" ? f 5;' 8'? Phe
conpoy d a (gar %r ca % ;: et %ial &‘ bemg nor;deu er:ted or
4, 5-0- %enzy& S h%g 2) g ﬁ for ﬁ’ & OUNg accora %am"?o e&ero e"zai
Caim 3, narrely eueég nzyli eneascorblc aC|dora
pharmaceutically acceptable salt thereof. 40 6. A process for preparing a
copeund of the fornula: [err] X, (1) 45 wherein Ar is as defined
in pagagraph (1) of Caim 3 which conprises reducing a conpound of the

mul a: 50 Ar-C-D 0 11 Ar-CG X
(rr) 55 where X is a halogen] with deuteriumgas in a highly deuterated
aromati c hydrocarbon solvent in Wgich at |east 9Q¥I¢pf the protons in the
sol vent nol ecul es have been replaced by deuteriumatons. 7. A process
according to Claim6, where an aromatic acid chloride is reduced with
deut eri um gierein v is phenyl whighps gubstiaed by ik of i garbon ajenn: excigaliad okhé cashen afors,
presence ofalagepchiti 9’3‘[’0- mepreidamineef 1tSrarbareleas o diabipraionef 1rSscalep Riems $aghy om
the react i GlYiarap,seld A heing Q?Bﬁ?‘é‘?f?‘%?fd’ﬁ“‘hﬁ'rﬁ?@ﬂ%’ﬁ@ﬁ“t%@% r BP%%“P%“F“&E’ iPBIYo

conpl exat i d‘ﬁ"’B F’? e“?“?ﬁ’ ‘?‘i ongamgiptely §°“t°c§at°dAa f@ e sH'ﬁ""'t%’gﬂ‘ % mé6

or d&8im7? °E?é‘1ﬂ 'év,dg\igg;gﬂ‘ R&" g e is
‘toluen-dB, cg ?to 0XaZ ldl H )a phc;?’nt\’:::‘eutl ly acc|§ ble salt rf?hﬁti a

conpou nd Ofc i@& {EH[ vﬁt unsmtﬁ(lt%& FJ en en X; and Xa cannot be methoxy, dloxolan or dnthlane

35 4. The compound according to Claim 1 or Claim 3, namely deutero 4,5-0O-benzylidene-dy -glucose.

§. The compound according to Claim 1 or Claim 3, namely deutero 5,6-O-benzylidene ascorbic acid or a
pharmaceutically acceptable salt thereof.

' w» 6 A process for preparing a compound of the formula:

i
Ar-C-D
- (1)
wherein Ar is as defined in paragraph (1) of Claim 3 which comprises reducing a compound of the
formula:
50 0]
Ar—-C-X (I1)
55 where X is a halogen, with deuterium gas in a highly deuterated aromatic hydrocarbon solvent in which

at least 90% of the protons in the solvent molecules have been replaced by deuterium atoms.

7. A process according to Claim 6, where an aromatic acid chloride is reduced with deuterium gas in a
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wherei n*Ar i s phenyl which.is substituted by al kyl having 1-5 carbon atons,

cycl oal kyl hdving 3-6 carbon ato nitro, anino, ;Hu I HM[! I"y

with 1-5 carbon atons or dial kyl g%\"ré)%p@ﬁ%fﬁ 20 car bo LiI " A l!"
al kyl group, said Ar being non-deuterated or partly or conpl.etely '
deuterat ed, nyhlyl dduthaRy!Baildnt it RekeitB AR ¥ | catdlydt wHerbaft? e’ @B6ln@'is Wtkdd! 0p OF

conpl etely domitRy @hdtibh miRileb ib € Chriverlibridl Mambr sibh SX0YHARMatiSLdr RorHillexatith bR INaDSEIEN
whi ch has atit mafiesktdrher et o a hydrogen, alkyl with 1-5 carbon atons,

cycloal kyl with 3-6 carbon atons or phenyl, or [err] together with the
car bon sat 8mA provdss @brotding yto Dl Bt drGidke (7, fwberein aaid \highlly Ceateretsdi laromiaiiti nyaieoesrbdn,

t hi ane, or oxrivenbisitalionds, gthpithenze@Bio or xyledida t he provi so that when Ar is
unsubstituted phenyl, then [err] cannot be nethoxy, dioxolan or dithiane;
char act er $-z dcpreppss fpr) preperingta qagpeyne of fyouad:of fornula (1) 30

OA - C-D (1) 35 wherein Ar is-as defined
above, ™r a lower acetal thereof, with a di- or poly-hydric alcohol in the
presence of an acidic catalyst, pieferably in a dipolar solvent; and if
ddsired converting the thus_prodliced compound of fornula (I1) into a

phar maceuti cal | y accept abl eAgaFt C 10D A process acé®fding to daim9,
wher ei n_deut er o- 4, 6- 0- benzyl i den%—[}gl ucose is prepared by reacting 40
deut er o- benzal dehyd-[err] with tfeal kyl orthoformate and nmethanol in the
presence of hydrochloric acid, and thereafter reacting the thus produced

reaction prQabieh, ards BhedyiOvH@NS LERRYE v] Gl Haflhgth 5 YdaR6f kitins, Ybibdkyl having 3-6
D-glucono- [ @abdr hisrhs, ARlegen,lnitrd\aling, GRchSaligaminb Hiith 9-51 @rbbn Bbiid 8r didMyRinfo With 1-5
deut er @ 5, 6chbbitaens indatheallyt GoupPsdlti A LR For-deuldfaRB AF pllty cfpletely déulididd, HJ
\dgut er o- benzaairdadsiroied Plishyi with idncnidewtbrkivd oropaitly Of dnipkitely aditbratal AiaQl anti X takee
presence of eaghdanoedgen; sulphar, ac hitlogea ndlicth hay @aéHee theretng hidiaheh,Metkyl Withst-P carblanc ed
deut er 0- benamirdetypdalkyt with 36 atbiiy kiame baphenvli 4riX: Land 56 cagethercwithcthel caridnaataws tof or

t he foll owi rgicttthey sraettdachayl f@Mmeet ayslic abedyl. tighcSE, thianeforprazolighne gfoop; preparing a
conpour®l of withhefpmviso that wigen Ay is unisubstituted phenyl, then X; and X2 cannot be methoxy, qindplan or
wherein Ar jddhignacghgmctedapdty i s substituted by cycloal kyl of 3-6 carbon

at ons, nonoal K\/PatiRgfcogpoupdsfiomnula) Ep 0 283 139 Bl carbon atons or

di al kyl am no of 1-5 carbon atons in each al kyl group, said Ar being

-~ non-deuterated or partly or conpletely deuterated with the proviso that the
compoufll 4- di et hyl ani no- deut er obepzal - dehyde i.s excl uded, which process
conprises reducing a corrpoundApf_tEe-fgrrml a. 5 [err% 0 wherein X is a
hal ogen, with deuteriumgas in a highly deuterated atomati c hydrocarbon
solvent in which at | east 90% of the protons in the solvent nol ecul es have

been rgpl aced yhyeifl A isCis! déffed (2BEVS. or M Bwdr facdif Hereol! whiP B4R o bEIEnIIE albdHdBin the

produced conpguBihcdbr drPidtl Qualyd) plefdtaBlydn RUPOEBSHEA 4 i dosédCERleRing TeSthbs -

15 2. A procgR8aucss ssMpdinats foftnfd (i 3 phathRbflicalp aste@ibl 426, aci d chl oride is

reduced with deuteriumgas in a

; 10. A process according to Claim 9, whersin deutero-4,6-O-benzylidene-D-glucose is prepared by reacting

/ 40 deutero-benzaldehyd-Dy with trialkyl orthoformate and methanol in the presence of hydrochioric acid,
and thereafter reacting the thus produced reaction product, deutero-benzaldehyd-D1-dialkylacetal, with
D-glucono-g-facton.

11. A process according to Claim 9, wherein deutero-5,6-0-benzylidene-L-aScorbic acid is prepared by
45 reacting dsutero-benzaldehyd-D; with frialkyl orthoformate and methanol in the presence of hydrochio-
ric -acid, and thereafter reacting the thus produced deutero-benzaldehyd-Di-dialkylacetal, with L-
ascorbic acid.
Claims for the following Contracting States : ES, GR

50
1. A process for preparing a compound of the formula:

]
Ar ~ C - D (D)
wherein Ar is phenyl which is substituted by cycloalkyl of 3-6 carbon atoms, monoalkylamino of 1-5
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hi ghly deuterated solvent in presence of a catal yst, mher
conpound is worked up fromthe ré"@ﬁ% i(t ure In a con mmﬁmtlmﬂﬁ
such gs by distillation or conpléxafl NaDS03 i n heavy+ wat el

process accordrng to Caim1l or Cla|n12 mherern sai d hi ghly deuterated
aromat i ¢ hyHon GRME 8NdifBA#B lof 1-5 cirﬁﬂn%sdeoacﬁﬁlw lgrolys: B&AE Ar hefighbn-Gduterated or

Xyl en- [ err partylor oBmpletoly eGtert0d wit @RIoVIRG titet €@ IEIMPILAd @ldinfetiyiine-déulstgbenza
[err] dehyds is excluded, which procegs| cojnpr38s tsbaiting ialtorsoundsof fiHedormliawhi ch i s
substituted by al kyl having 1-5 carbon atons, cycloal kyl having 3-6 carbon
atonss hal ogen, nitro, am no, nonoal kyl agino with 1-5 carbon atons or

dial kylamno with 1-5 35 carbon ato i n each al kyl group, said Ar
bei ng non-deuterated or partly or cnﬁpngeLycdeuterated, or is

unsubsti tut ed phenyI with is non-deuterated or partly or conpletely

deut er at ed, and err] are each an oxygen sul r or nrtro en whi ch has
at t acted tH harein &

3-6 b ho P’°‘ d§; it W‘?F h ?Mvrhh h
they ar e°2t f%g ey S o ﬁc&r%@?&a@%%@%&cwgr g i

group; 40 mnth the proviso that when Ar is unsubstituted phenyl, then Xi

and %% E0R tocp QO R,c;artr OXeH f&% & Bl Bforiad RALRES RS thelén é e
) eafter the deut d
Wher ei N AT s 13 Soddfin rfiRtte 4 &ﬁvenﬁUnal%JnﬁBP@uchgg ) GulbiR P Linprobitb] PNADSO, O

pol y- hydri @ naivyHaet. |n the presence of an acidic catalyst, preferably in a
dilpal ar solvent and if desired converting the thus produced conpound of
formuba g 1A)pr¢oe_§s0aoaorarh@tdraﬁi&ut iof Slalny 22wi0at sdid Rigiya déuterdied Aom&tio TyErBcarbon
\agcor di ng savefd igtioliemds, st@betizen-die tixglemdd, 6- 0- benzyl i dene- D- gl ucose is
prepared by reacting 55 deut er o- benzal dehyd-[err] with trialkyl

or t hof oréaf@rogesd faretehaing k compountedf forrdaedtice of hydrochloric acid, and
thereafter reacting the thus produced reaction product,

deut e#o- benzal dehyd-[err]-di al kyl'acetal, with D-glucono-[err]-lacton. 22
6. A process according to Oaim¥% mherern

deut er o- 5, 6- 0- benzyl i dene- L- ascorblc acid is prepared by reacting

deut er o- benzaldehyd [err] wWrEht |aIRyI ort hof or maf®Lhind net hanol in the
presence of hydrochlo- ric acid,}and thereafter reacting the thus produced
deut ef%- benzal dehyd-[err]-di al kyfacetal, with L- ascorbic acid. 5 7. A
process for manufacturing a pharnaceutlcal conmposi tion, which conprises

bringi ng t gaeLhar 1 AoHRRR WIRE S bb&RliddY byP GRE RhvHY! £5 Cabdn' &SmeMchdbalyl having 3-6
t her apeut i eagﬁ',yat i WSNQ\&B”&HM iy oaaﬁsnrrm s SEbSChGR r%ﬁhﬁm% of
fornuja (I ):arl?dﬂCLtJner cft a@t:’g}oup,]éard 2 bBihy Ronldeiler@bd or dartty oPcompletely deuterated, or

is unsubstituted phenyl with is non-deuterated or partly or completsly deuterated, and X; and Xz are
each an oxygen, sulphur, or nitrogen which has attached thereto a hydrogen, alkyl with 1-5 carbon
atoms, cycloalkyl with 3-6 carbon atoms or phenyl, or X; and X together with the carbon atom to
. which they are attached form a cyclic acetal, thioacetal, thiane, or axazolidine group;
: K./ 40 with the proviso that when Ar is unsubstituted phenyl, then X; and Xz cannot be methoxy, dioxolan or
dithiane; charactetized by
{i) reacting a compound of formula (1)

” ]
Ar - C - D (1)
50 wherein Ar is as defined above, or a lower acetal thereof, with a di- or poly-hydric alcohol in the

presence of an acidic catalyst, preferably in a dipolar solvent; and if desired converting the thus
produced compound of formula (lf) into a pharmaceutically acceptabie sait.

5. A process according to Claim 4, wherein deutero-4,6-O-benzylidene-D-glucosse is prepared by reacting

55 deutero-benzaldehyd-D; with trialkyl orthoformate and methanol in the presence of hydrochloric acid,

and thereafter reacting the thus produced reaction product, deutero-benzaldehyd-D, -dialkylacetal, with
D-glucono-g-lacton.
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wherein: Ar is phenyl which is unsubstituted or substituted by alk of 1-5
carbon atons, cycloal kyl of 3- 20 on atons, hal: ii Miuﬂ

am no,, m)noal kyl am no of 1-5 car b&h oa?egr?égks di al kyl am no !’ , , lum"'",
atons in each al kyl group, said Ar being non-deuterated or partly o 2

conpl et el y QEpb&REARREinG 1o Blal 3] WRdFSHH BdufeR-8,8.0 BeRIRbARALRcotsé beid REpSked
Fornul a | | 3bkcting deutero-benzaldehyd-Dy with trialkyl orthoformate and methanol in the presence of BdFdchi 5
wherein Ar ing @, dfd iHeReiteA10atBng 88U prodidedXdeuidr@beddeidehyi-Dh Widikyacetad XWiGen Or
nitrogen at @ssowkt 3. has attached thereto a hydrogen atom al kyl of 1-5
car bon sat ons, cycl oal kyl of 3-6 carbon atonms or phenyl, or [err] together
W th t he Tardpmcest dorsmanofavtining e phegpacautical siotnaasiien] Whinhngospiispe | bringirgclogattiey a

t hi oacet al , phdvinageeticelly asgepiablei @uinewithoa tharapdvticathn eactiviecaariolnyt oh @ ccoppand eslectddt

t her eof . 40 fro® compqundsco tomnuiec® endifiormylat(th: Cl ai m 7, wherein sai d conpound is
deutero 4, 6-0-benzylidene-[err] -glucose. 9. A process according to Caim
7, whef®in said conpound is deutero 4, 6-0 benzylidene-di -glucose.

Pat ent anspr Uche 45 Patentggsmiighe f U fol gende Vertragsataaten: AT, BE,
CH_DE, FR GB, IT, Li, LUNL, SE 1. Verbindung der Fornel (1) oder (11)
zur Verwendung al s Anti krebsmttel 50 For el
I O Ar-wC-D 55 in der Ar Phenyl ist, das unsubstitui%rt oder substituiert
mt Al Kyl von 1-5 Kohl enstof fatonmen, Cycl oal ky]_von Kohl enst of f at onen,
Hal ogen, Nitro, Am no, Mnoal kyl ami no von 1-5 hTe(Flstot?fatorren oder 23
EP 0 283 139 B1 Dial kyl am no von 1-5 Kohl enstoffatonen in jeder Al Kkyigruppe
i st,, wobi | Aher@in APls pHEHYT Hidnas ins@idfited 6 subRiuie bgdwu of0P8\EardR o, | cPéidaikliSh 3-
oder degen RhafusRzdke Floden! Altrb! @8hd, HldRSalikyiahiaé oD1-5 carbon atoms or dialkylamino of 1-5
\Eormel 11 Xlcaérr tonkd id @ach alkyl group, said Ar being non-deuterated or partly or completely deuterated, or a

| X2 15 ipharfh@deutisallyChceapiabls gagrddene Bedeut ung besitzt und X1 und X2
jeweils Schwefel, Sauerstoff oder Stickstoff sind, der mt el nem
Wasserstof fatom Al kyl von 1-5 Kaohl enst of f at onen, Cycl oal kyl von 3-6

Kohi engt of f at onen odor Phenylor@d@udden ist, odor X1 und X2 bilden zusammen
mt dam Kohl enstoff- atonen, mt denen sie verbunden sind, ein cyklisches
Acetal , Thioacetal, Thian odor Oxazolidin, odor deyen pharmazeutisch
vertragliches Salz. 20 2. Pharnazeuti sche Zusamre etzung, di e eine

t her apeuti sch wirksane Menge el ner der Ver bi ng h Formol (1) und
Formol ®11) gemaO Anspruch 1 und einen hierflt gog gne en pharmazeuti sch
vertrdglichen Trager enthait. 25 3 Verbindung a der G uppe, bestehend
aus (1) der Formel: O z -

35 wherein Ar is as defined above, and X; and Xz are each a sulfur, oxygen or nitrogen atom which has
attached thereto a hydrogen atom, alkyl of 1-5 carbon atoms, cycloalky! of 3-6 carbon atoms or phenyl,
or X; and Xz together with the carbon atoms to which they are attached form a cyclic acetal, thioacetal,
thiane or oxazolidone, or a pharmaceutically acceptable salt thereof.

: \/ 40 8. A process according to Claim 7, whersin said compound is deutero 4,6-O-benzylidene-d;-glucose.
9. A process according to Claim 7, wherein said compound is deutero 4,6-O-benzylidens-d; -glucose.

Patentanspriiche
45 Patentanspriiche flir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, L}, LU, NL, SE

1. Verbindung der Formel (1) oder (ll) zur Verwendung als Antikrebsmittel:

50 Formel I

o}
i
Axr-C-D
55

in der Ar Phenyl ist, das unsubstituiert oder substituiert mit Alkyl von 1-5 Kohlenstoffatomen, Cycloalkyl
von 3-6 Kohlenstoffatomen, Halogen, Nifro, Amino, Monoalkylamino von 1-5 Kohlenstoffatomen oder
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30 - . ) - . Ar-C
Phenyl ist, das durch Cycl oal kyl aﬁ%ﬁ‘%ﬁ?hl enst of f at onen, V(\)/Hm&(jﬂmﬂgmw

von, 1-5 Kohl enst of f at omen oder 0 von 1-5 Kohl enst
] eder Al kyI gruppe substituiert ist, wobei Ar nicht deuteriort oder
t eol wei se oERflanvid wéi aiﬁdkcﬂued@w‘a@ﬁrbﬁ rui jdd&t Alliibppb i61€ WobdD Ian WiRE ligikbnglt o8O di e

Ver bi ndung teflwdidersaériyphzcdsutamenda Lder deRa PRahaleitich aHagRARIBaRSsen i st, (2) einer
Ver bi ndung der Fornel |X 401 40 ~~~~Ar-C-D X2

(1) 45 in der Ar Phenyl ist, das_mt Al kyl von 1-5 Kohl enst of f at onmen,
Cycl oal kyl von 3-6 Kohl enst ofe&mededI Hal ogen, Nitro, Anmino, Monoal kyl ami no
von 1-5 Kohl onstof fat omen oder Di al kyl am no von 1-5 Kohl on- stoffatonen in

j eder Al kyl gruppe substituiert ist, wobei Ar ni deuteriert oder ganz
oder teilweise deuteriert |st, oder unsubstituieftes Phonyl, das nicht
deuteriert odor toilweise oder ganz deuteriergfr4stp SO und wobel X1 und

X2 jefeils Schwefel, Sauerstoff oder Stickstoff |sind, die mt Wasserstoff,
Al kyl von 1- 5 Kohl enstoffatomen, Cycloal kyl vorxs3-6 Kohl enst of fat onen odor
Pheryl verbunden sind, oder wobei XI und X2 zusamren mit dam

Kohl enstoffatom mt dem sie verbunden sind, ein cyklisches Acetal,

Thi oaget al

e s O

Phenyl i st MeskEbRdeY st QtX)Q 8 X9 Bftfon Bammen &th KbhishSibi
k~nnen. 4. ;¥R infkUeRh e RfrdCéin ﬁé@@?‘ﬁ%‘dﬂe@; Ttﬁ%’gdérc(ﬂmzolidir_l, oder
Dekﬁero 4, @er&méwgﬁneﬂgghc}ggggpse EP 0 283 139 Bl 5 Verbi ndung
nach gnspruch 1 oder Anspruch 3, narﬂlch

Deut er 0-%, Sndimbeiizitel Zieaasansdtiahg) IRl thaldpoutel WirksadioMengad einéri dat Werbindungen
vertrigli chas Kemea . () Gind Wernieh (Il) @amiBU Ansplaitis i alnbl Leingn dhierférr gedigndienn phamgpzeldisch

Fornmel 5 O véritéghcheCTiBger enthilt. (1) in der Ar die in Absatz (1) von
Anspruch 3 angegebene Bedeutung besitzt, wobei eline Verbindung der Fornel
16 ~~~25--3-~Verbindung -aus-der-Gruppe] bestehgnd @ug(1) der Formel: (1) 20 in der X

ein Halogen ist, mt Deuternungas in hoch deuteriertem aronfischen

Kohl enwasserstof fl o- sungsmittel rqgluziert wird, in dem m ndestens 90.% der
Protonen in den Losungsm ttel-Mlelplen durch Deuteriumatonme ersetzt sind.
26 7. Verfahren nach Anspruch E‘Ar.\wtnal ein aroma;lsches Saurechlorid mt
Deut e ungas I n el nem hoch deuterierten Ldsungsmittel in Gegenwart eines
Kat al ysators reduziert wird, worauf die Deuteroverbin-

in der Ar Phenyl ist, das durch Cycloalkyl von 3-8 Kohlenstoffatomen, Monoalkylamino von 1-5
Kohlenstoffatomen oder Dialkylamino von 1-5 Kohlenstoffatomen in jeder Alkylgruppe substituiert ist,
35 wobei Ar nicht deuteriert oder tellweise oder vollstéindig deuteriert ist, unter der Voraussetzung, daB die
Verbindung 4-Dimethylamino-deuterobenzaldehyd ausgeschiossen ist, (2) einer Verbindung der Formel

. _ )I(]_
N/ @ Ar-C-D
X2 (I1)
45

in der Ar Phenyl ist, das mit Alkyl von 1-6 Kohienstoffatomen, Cycloalkyl von 3-6 Kohlenstoffatomen,
Halogen, Nitro, Amino, Monoalkylamino von 1-5 Kohlenstoffatomen oder Dialkylamino von 1-5 Kohlen-
stoffatomen in jeder Alkylgruppe substituiert ist, wobei Ar nicht deuteriert oder ganz oder ieilweise
deuteriert ist, oder unsubstituiertes Phenyl, das nicht deuteriert oder teilweise oder ganz deuteriert ist,
80 und wobsi X und Xz jewsils Schwetsl, Sauerstoff oder Stickstoff sind, die mit Wasserstoft, Alkyl von 1-
"5 Kohlenstoffatomen, Cycloalkyl von 3-6 Kohlenstoffatomen oder Pheny! verbunden sind, oder wobei X;
und X2 zusammen mit dem Kohlenstoffatom, mit dem sie verbunden sind, ein cyklisches Acetal,
Thioacetal, Thian oder Oxazolidin bilden, oder (3) ihr phramazeutisch veririigliches Salz, unter der
Voraussefzung, daB, wenn Ar unsubstituiertes Phenyl ist, X1 und Xz nicht Methoxy, Dioxolan oder
65 Dithian sein knnen.

4. Verbindung nach Anspruch 1 oder Anspruch 3, némlich Deutero-4,6-O-benzyliden-d; -glukose.
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dung in:Oblicher Wise,, wie durch Destillation oder Konplexie m t

NaDOs3 i n schwerem Wasser herausgearbgi.t ird. 30 8 Verfaherﬁfam

Anspruch 6 oder 7, in dem das hoc%ao(gﬁae@ﬂe aromati sche . 'IL“"J”'IL”“!II
Kohi enwasser st of f- Losungsmittel Tol uol-dc, Ethyl-benzol-dlo oder Xylol-dio
ist. 9. VerfvalbirbhgZidth KRfprEEH Ious}%e;srmrszlgﬁﬁntah D AEE-5 B -behLidnbschrbindsurebaer<|

Ar-CD deren pharmazeutisch vertrigiiches Sake! | ) _
X X2 in der Ar Phenyl ist, das mt A kyl mt 1-5 Kohl enst of f at onen,

Cycl oal kyé. ndetfahdenGulitdrdtalitiniit sirlef Pdrisiioang ddrigbrmgien, Nitro, Ami no, Monoal kyl ami no
mt 1-5 Kohl enst of fatonen odor Dial kylamno mt 1-5 Kohl en- 45
stoffatonen in jeder Al Kkyl gruppe sHbsti tuiert ist, wobel Ar nicht
deuteriert oder teil weise oder gang deuteriert ist, odor ein
unsubstituiertes Phenyl, das night glgut eriert oder &eilwei se odor ganz
deuteriert ist, und wobel X1 und X2 jeweils Sauer §t fF, Schwefel oder
Stickst®ff sind, die mt Wasserstoff, Al kyl mt 1-5 Kohl enstof fatonen,
%:Loal kyl mt 3-6 Kohl enstof fatonen oder Phenyl verbunden sind, odor wobei
Xiodnd X2 z%&g e ip fbsgie H) MesAnsprugh} angeashne Reteutyng pesitat webeiiSioR Yarindingder i n
cykl i sches AC®%I, 50 Thi oacetal , Thian odor Oxazol i di ngruppe bil den;
unt er qgr Vor ausset zung, daB, wenn Ar ein unsubstituiertes Phenyl ist, X1
und X2 nicht Methoxy, Di oxolan odep Dithian sein k6nnen; gekennzei chnot
durch (1) Umrset zung ei ner Verbi ndu"g der Formel (1) 55 25 EP 0 283 139
BL O A -CGD Ar-c-x (1) 51in dz&ler di e zuvor gegebene
Badeut ung besitzt, oder ein niederes Acetal. dieser Verbindung mt elnem
.di - odegs pol yhydrischen Al kohol in Gegenwart eines sauren Katal ysators,
\vor zugswei sen idér ®ismeRalogeh ROt BEGterilifigds NG hodht dedlerieriei CardiischiBr KoKlénwalkssSiofit-Ng
der auf di esengémitsicreiidit Iwita} i dethOmindestens $(E pdtd CRittGhenl @ ddnOLBsBAgsihiltdiMolcRtign N
phar mazeut i sinich Deutériumgtome brestztSiall.z. 10. Ver fahren nach Anspruch 9, wobei
Deut er o- 4, 6- 0- benzyl i den- D- gl ukose hergestellt wird durch Unset- zung von
Deut er @ b&nMetiahedmyniciDAnspruch Br wetlek gih aramatischesn@iurechialid Vhit Peutesibmgas iGeigem haght
von Sal zsaurdeutgrigden Kisungsiittbldn Geganwert ﬁimgg;a&%@ma grduzidniowed, Wweray aliegRdyierayerbian
Reakt i onspr gtk indlichpsceige; wie durch Destiliafian oder femnplexierying mifi NaPROY incsslwerem Wasser
D- @ ucono- O-herpsggbsitgtwirdy/er f ahr en nach Anspruch 9, wobei
Deut er o- 5, B- O henzyl i den- L- scgr hi nsaure hergestellt wird durch Unset zung
von Dedt cho gt .éegi;ﬁvg:h s 1 g s AP onpsanl
Gegenwart vdis4egiyeel feiol-e, fihyy; SERTT LB Ultet zung des auf diese Wise
gebi | det e - ehvd-Di.- 20 ial kyl acetals mt
L- Ascor bi E’s%%eh%" 5&2%%%‘%%%%%‘?%9 ?eél':%@gfc@' Vertragsstaaten: ES, OR 1.
Ver fahrgn zur Herstellung einer Verbindung der Fornel (1)

X

|

Ar - ? - D {II)
\\./ 40 X

2

in der Ar Phenyt ist, das mit Alkyl mit 1-5 Kohlenstoffatomen, Cycloalkyl mit 3-6 Kohlenstoffatomen,

Halogen, Nifro, Amino, Monoalkylamino mit 1-5 Kohlenstoffatomen oder Dialkylamino mit 1-5 Kohlen-
45 stoffatomen in jeder Alkylgruppe substituiert ist, wobei Ar nicht deuteriert oder teilweise oder ganz

deuteriert ist, oder ein unsubstituiertes Phenyl, das nicht deuteriert oder teilweise oder ganz deuteriert

ist, und wobei X1 und X2 jewsils Sauerstoff, Schwefel oder Stickstoff sind, die mit Wasserstoff, Alkyl mit

1-6 Kohlenstoffatomen, Cycloalkyl mit 3-6 Kohlenstoffatomen oder Phenyl verbunden sind, oder wobei

X1 und Xz zusammen mit dem Kohlenstoffatom, mit dem sie verbunden sind, ein cyklisches Acetal,
50 Thioacetal, Thian oder Oxazolidingruppe biiden;

unter der Voraussetzung, daB, wenn Ar ein unsubstituieries Phenyl ist, Xi und Xz nicht Methoxy,

Dioxolan oder Dithian sein k&nnen; gekennzeichnet durch

(i) Umsetzung siner Verbindung der Formel {l)
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250 11-Ar - C - D .. ‘ n der Ar Phen '

das mt Cycl éal kyl von 3-6 Kohle n, I\/bnoal kyI am nonﬂm Hﬂﬁl&“ l ‘
Koh| en- _stof fatonmen oder Dial ky|§'§n15%£3%$gf 5 Kohl enstoffato | “"“““
Al kyl gr uppe substituiert ist, wobei Ar nicht deuteriert oder tellei 'se "odor
ganz deuteriert ist, unter der Vor ausset zung, dal die Verbi ndung 4- 35

Di met hyl anono- dsut erobenzal dehyd ausgeschl ossen ist, wobei eine Verbindung
der Formel 0 11 Ar - C- c 40 in fler X ein Hal ogen |st mt Deuteriungas in
hochdeut eri ertem ar omat i schedt Koht enviasser st of f - L6gwg gsm' ttel reduziert

Wi rd, sin dem m ndestens 90 % der Protonen der LWungsm ttel nol ekl U e durch
Deut eri umat one ersetzt wurden; und bei Bedarf Unsetzung der auf diese Wi se
gebi | det en \ierderi A die} Zuvor gegeheng Bedeutuhg besitdt, ddbr) ein niederes Ashtalr diesgreVerbisiohg mit
vertragl i chesineSadliz odep polyiydfischanchikohel din Gagenwart) eines] jauxao letalysstars, aypraygawéisscihe s
Saur echl or i deinem dipelarerar iGgungsmitielnund heinBaderé W"&é@@@r@%r@éﬁ%@ﬂﬂ'ﬁgsﬂﬁpﬂdﬁﬁh in
GegenWar t elYﬁé@"‘#@ﬁ%ﬂ’ﬁ@aﬂd @?‘%%ﬂaé?‘ﬂ's%v?fﬂhg"ﬂ?h%%¥ di e Deut erover bi n- dung
aus der Reaktlonsm schu c er Vi s ch Destill ation odor

K&ap! exi 'ﬁi' 1"309 nspruc P %ﬂ 'a bsffdo%i' mw rd.
3. Verfahré‘ﬁ‘ r\’a’b ‘I"P FTﬂa“‘yx'ﬁHPfgjé Pi sche
Kohl envvassé?dsta% °B€L E_ gﬁ °'S°E9 °" -do
JegnpAgon;

a I st Y2 'fY ner Verb| ndung der Fornel (1 1)
e Y v
() o B RS bzﬁ Bl T Ak ﬁbm pE

Cycloal kyl Sgﬁ urg -fid ISAdRhiRBEHE 6) les &M diese W%L: Gildetod\ Jt&o-b&ﬁ%l&gﬂyd-m-

MonoabKy! agiRflachial miLAsksbin@arst of f at omen oder al kylamno mt 1-5 Kohl en-
of fatomen in jeder Al kylgruppe substituiert i st wobel Ar nicht

deut er i eratenteprutid irRIgeRdeVisttragisastol>ES, GR deuteriert ist, oder in

der das Phenyl unsubstituiert ist, das nicht deuteriert oder teliwelse oder
ganz deut eNerhien ke tHerstelhaig windrederbifdungraer Béangi @vei | s Sauer st of f, Schwef el oder
Stickstoff sind, der mt Wasserstoff, Alkyl mt 1-5 Kohl enstoffat onen,

Cycl oal kyl mt 3-6 Kohl enstoffagomen odor Phenyl 15 ver bunden ist, oder
wobel Xi und X2 zusamren mt dejn Kohl enstoffatom mt dem sie verbunden
sind, ein cyklisches AcetaAr dhpoacgtal, Thian oder &?zol i di ngruppe

bi | den; unter der Voraussetzung, daB, wenn Ar unsubstituiertes Phenyl ist,
X1 un®f X2 nicht Methoxy, Dioxolan oder Dithian sein kénnen; gekennzei chnet

durch in der Ar Phenyl ist, das mit Cycloalkyl von 3-6 Kohlenstoffatomen, Monoalkylamino von 1-5 Kohlen-

stoffatomen oder Dialkylamino von 1-56 Kohlenstoffatomen in jeder Alkyigruppe substituiert ist, wobei Ar
nicht deuteriert oder teilweise oder ganz deuteriert ist, unter der Voraussstzung, daB die Verbindung 4-

35 Dimethylamono-deuterobenzaldehyd ausgeschlossen ist, wobei eine Verbindung der Formel
0
N I
; r-¢-~-2¢
N w -

in der X ein Halogen ist, mit Deuteriumgas in hochdeuteriertem aromatischen Kohlenwasserstoff-

L8sungsmitte! reduziert wird, in dem mindestens 80 % der Protonen der L&sungsmittelmolekiile durch

Deuteriumatome ersetzt wurden; und bei Bedarf Umsetzung der auf diese Weise gebildeten Verbin-
45 dung der Formel (l) in ein pharmazeutisch vertrigliches Salz.

2. Verfahren nach Anspruch 1, wobei ein aromatisches S&urechlorid mit Deuteriumgas in einem hoch
deuterierten L&sungsmittel in Gegenwart eines Katalysators reduziert wird, worauf die Deuteroverbin-
dung aus der Reaktionsmischung in Ublicher Weise wie durch Destillation oder Komplexierung mit

80 NaDS0;z in schwerem Wasser herausgearbeitet wird.

3. Verfahtren nach Anspruch 1 oder 2, wobei das hoch deuterierte aromatische Kohlenwasserstoff-
L&sungsmitte! Toluol-dg, Ethyl-benzol-dio oder Xylol-d1o ist.

55 4. Verfahren zur Herstellung einer Verbindung der Formel (ii):
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(i) Umrsetzung ei ner, Ver.bi ndung der For el (1) 200 Ar - C

(1) 25 in der Ar 'die zuvor gegebe e g besitzt, oder a
Acetal, ;mt einemdi- oder pol yhycﬁ’ifﬁ%eﬁgﬁkohol in Gegenvvartrul“m I‘nlmuml“l“l
Kat al ysators, vorzugswei se in dipolaremL6- sungsmittel; und bei* Bédarf ™

Urset zung der auf diese Weise gebi | deten Verbi ndung der Fornel (11) in ein

phar mazeuti sch vertr~gliches Sal z.x130 5. Verfahren nach Anspruch 4, wobei
Deut er 0- 4, 6- 0- benzyl i den- D- G ukosg 'hergestel It wird durch Unset- zung von

Deut er o- benzal dehyd-D, mt Tramlk\yd 6 tthof ormat und Mgijanol in Gegenwart

von Salgsaure und anschli efl ende Umsetzung des auf diese Wise gebildeten

Reakt i onsprodukt es, Deutero- benzai,dehyd-D, -di al kyl acetal, mt

D- ducono-, e-lacton. 35 6. Verfahren nach Anspruch 4, wobel

Deut er o- 5, 6- 0- benzyl i den- L- ascor bi nsaure hergestellt wird durch Unset zung

von Deutero i'bé?rz%ﬂ'?!@'nx it [Gas mit tAlkyl m&ﬂﬁﬁwpwvﬁﬂwmﬁvmtﬂvlm #168 ohleristaffatomen,
Gegenwdf t vdiplogen N fraing Menegliaiaming SNiteh 7] Kohlgngteifalomag odrs Dialigiamige eifd-5\Eqhieg-

er hal t enen ?F'?él”‘&' EP"[?“DS“H'I‘*&I‘?G Vehel frgpicht ﬁ’P‘f‘e"E“RQE’otP‘B‘ieﬁS GW@a“ZJ 40
7\ Ver f ahre °E‘B’t°’tlr'§ %"("El Eéﬁ't‘?aéé‘l‘f@rf’eﬂﬂ
ei n phar maz 'I’?Vg &;ﬁ’%f ?r ﬂsé‘ﬂdvﬁf I{'§ rren
Zl\/bljlrslg.ﬁwglnggrbr % mit dem tom, mit dem sie vgrLu
xaz lidi eblld
I Ar - n
1-5 Kohl enstda j(ﬁﬁ) l’atix ka n %ﬁgﬁ'ig é\ggfggt Ptrﬂnéthdb\l/ lﬁYJxoerp
Iogen Nitrq 5b59' agp,:ag,ey n 1-5 Konhl enstoffatorren oder
al kyl,gm - no von 1 Kohl enst of f at onen in jeder Al kylgruppe substituiert

't, wobel Ar nicht deuteriert odergteliweise oder ganz deuteriert |st oder
deren pharmazeutisch vertragliches |Sal z; 27 EP 0 283 139 B1 Fornel 11 5
Ar - C- Dx2 10 in der Ar dieaguvq gggebene Bedeut besitzt, und wobel
Xi und X2 jeweils Schwefel, Sauerstoff oder Stickstoff sind, die mt
Wasserseof f, Al kyl von 1-5 Kohl enstof fatonen, Cycloal kyl von 3-6 Kohl en-

in der Ar die zuvor gegebene Bedeutung besitzt, oder ihr niederes Acetal, mit einem di- oder
polyhydrischen Alkohol in Gegenwart eines sauren Katalysators, vorzugsweise in dipolarem L&-
sungsmittel; und bei Bedarf Umsetzung der auf diese Weise gebildeten Verbindung der Formel (i)
in ein pharmazeutisch vertrigliches Salz.

5. Verfahren nach Anspruch 4, wobei Deutero-4,6-O-benzyliden-D-Glukose hergestellt wird durch Umset-
zung von Deutero-benzaldehyd-Di mit Trialkylorthoformat und Methanol in Gegenwart von Salzsiure
und anschlieBende Umsetzung des auf diese Weise gebildeten Reaktionsproduktes, Deutero-
benzaldehyd-D1 -dialkylacetal, mit D-Gluconc-g-lacton.

35
8. Verfahren nach Anspruch 4, wobei Deutero-5,6-O-benzyliden-L-ascorbinsdure hergestelit wird durch

Umsetzung von Deutero-benzaldehyd-Dy mit Trialkylorthoformat und Methanol in Gegenwart von

Salzsiure und anschlieBende Umsetzung des auf diese Weise erhaltenen Deutero-benzaldehyd-D;-

diatkylacetal, mit L-Ascorbinséure.

7. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, wobei ein pharmazeutisch ver-
triglicher Triger mit einer therapeutisch wirksamen Menge siner Verbindung der Verbindungen der
Formetl (1) und Formel (i) zusammengebracht werden:

Formel I

50 i
Ar -~ C - D

wobei Ar Phenyl ist, das unsubstituiert oder mit Atkyl von 1-5 Kohlenstoffatomen, Cycloalkyt von 3-8

65 Kohlenstoffatomen, Halogen, Nitro, Amino, Monoalkylamino von 1-5 Kohlenstoffatomen oder Dialkylami-
no von 1-5 Kohlenstoffatomen in jeder Alkylgruppe substituiert ist, wobsi Ar nicht deuteriert oder
teilweise oder ganz deuteriert ist oder deren pharmazeutisch vertrigliches Salz; °
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stof fatonen oder Phonyl ver bunden sind, odor wobei Xl und X2 zusamen mt
dem Kohl enst of f at o- 15 e verbunden sind, ein

cyklisches Acetal, Thioacet aI #éﬁ&ggﬁb azol i don bi | den, “mmmmﬂnmu“"l
pharmazeuti sch vertragliches Salz. & Verfahren nach Anspruc

Ver bi ndung Deutero 4, 6- O benzyliden-dl1 -gl ukose ist. 20 9. Verfaanen hach
Anspruch 7, wobel die V?r%n%umutero 4, 6-0-benzyl i den-d, -glukose ist.
Revendl| cat| ons Revendl c r les Etats contractants sulvants : AT,

BE, CH DE, FR GB, IT, Li, LU NL, SE 25 1. Corrpfs4 de formule (1) ou de
formuke (11), destind a servir d' agent anti-canceft* Formule | 30 -

o 11 Ar-C-D 35 (dans laquelle Ar repr~segte. groupe phényle qui n'est
pas substitue ou qui est substitue par un groupe plkyle ayant 1 a 5 atomes
de carbone, cycloal kyle ayant 3 A 6 atones de canfone, hal ogeno, nitro,

am no, nonoal kyl anrino ayant 1 & 5 atones de carbone ou di al kyI am no ayant

1 a 5%atones de carbone dans chaque groupe al kyl e, Iedit Ar n 4t ant pas
deut6r6 ou 6tant partiellenment ou ent i br ement deu

pkar macout P bﬁbﬂ? 290t @?9?%‘? @e igiﬁgq@sgb |
I A-GD ony}, verbunden s H'°" o
Z,‘(g.t r?f;gsﬁﬁ? f‘i{" H%ﬁ?gﬁ%xﬁmégn s;gnlti%&; @ isches A ealyl a %ﬁﬁ%% %&? ll:lon rflen, oquel

car bone, cycl oal'Kyl'e aya orres de car bone ou phenyl e ; ou b| en Xi

et X2 1 Qf Mollanref¥ddhi Akéﬁﬁ;eﬁ"‘? QEBst aid VelbABAG BeutsrY %%%e’ﬁz;}h&a'ﬁ-& Bl'ilfcosé ls€s, un

rkrype cyclique acetal, thioacetal, thrane ou oxazol i dine), ou un
sel pha rsnaVﬁidﬁkﬂhHéﬁRﬁBpruGﬁ¢ %balaie%md@@ De@EB aaffa bedzylideArd-gfikdsb RE

(phar maceuti que, qui conmprend une quantitM therapeutiquenent efficace d' un
conpose relandsdatignid’ M coux de fornule (1) et coux de fornmule (11), selon la
d6f i ni t ireRerdatians pbut s Eteccuhtractants Suidants:GAT, BE,K, OEIR3IGR,IY, LBLUANL, SE

vehi cul e ou exci pi ent, pharmaceuti quenent acceptabl e.

S 3. BorpoSemmhdiesiormiier(l ok decinwaivtill)cdesiing i setvind'agestanti-tdncern conpos6 de formul e

e s Scmvefﬂ éauerstoff

Oll Ar-CD (I') 10 (dans laquelle Ar repr6sente un groupe
phényl e qui est substitu6 pa’rF 5;9 g_‘; g:ﬁe cycl oal kyle ayant 3 a 6 atones de
car bone, nonoal kyl am no ayant ones de carbone ou dial kyl am no ayant
l.ab
ap ﬁ
Ar-Cc-D
35 (dans laquelle Ar représente un groupe phényle qui n'est pas substitué ou qui est substitué par un
groupe alkyle ayant 1 A 5 atomes de carbone, cycloalkyle ayant 3 3 6 atomes de carbone, halogéno,
nitro, amino, monoalkylamino ayant 1 & 5 atomes de carbone ou dialkylamino ayant 1 & 5 atomes de
carbone dans chaque groupe alkyle, ledit Ar n'étant pas deutéré ou étant partiellement ou entidrement
: deutéré), ou un sel pharmaceutiquement acceptable de ce composé ;
o e
Formule II
X1
5 |
Ar-C-D
l
X2
50
{(dans laquelle Ar est tel que défini ci-dessus ; et X et X2 représentent chacun un atome de soufre,
d'oxygéne ou d'azote, sur lequel est fixé un atome d'hydrogéne, un groupe alkyle ayant 1 & 5 atomes
de carbone, cycloalkyle ayant 3 & 6 atomes de carbone ou phényle ; ou bien X; et Xz forment, avec
les atomes de carbone auxquels ils sont fixés, un groupe cyclique acétal, thioacétal, thiane ou
85 oxazolidine), ou un se! pharmaceutiquement acceptable de ce composé.

2. Composition pharmaceutique, qui comprend une quantité thérapsutiquement efficace d'un composé
choisi parmi ceux de formule (I) et ceux de formule (II), sselon la définifion donnée & fa revendication 1,
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atones de car bon?a dans.chaque groupe al kyle, ledit Ar n'6tant_pas deutere
ou 6t ant partl el l ement ou enti ereggrbt%%;%%d a |'exclusion du conpose

goq_l mGt hyl am no- deut er obenzal dehy NS 58”130 16 ﬂlﬂm,’m"mwmmm

(1 x2(1- 25etunvé&@mﬂé‘&:Jxéﬁblﬁ'dh@m@éeuﬁdﬁ%ﬁﬁ%&&aﬂ@ groupe phényl’e qui
substitue par un groupe alkyle ayant 1 & 5 atones de carbone, cycl oaI kyI e

ayant 3 a3.6 (RnpPEEsThdkd d4nd I'GRERvle LHALIQEHR BIO() 1N domPosé ABToRAule NDNOAl kyl am - no
ayant 1 & 5 atones de carbone ou dial kylam no ayant 1 & 5 atones de carbone
dans chaque groupe alkyle, ledit Ar n'etant pas deut6r6 ou etant

partiell ement ou entibrenment deuter® ou bien Ar represente un groupe
phdnyl e non substitue qui n'est pasjdeut~r4 ou qui est partiellement ou 30
enti brement deutere ; et Xi et Xawepriesentent cHdcun un atone de soufre,

d' oxygene ou d'azote sur |equel est fixe un atone d' hydrogbne, un groupe
alkyle’%yant 1 a 5 atones de carbone cycloalkyle ayant 3 a 6 atones de

car bone ou ﬁgﬂ‘@“e Argepréseata “‘3(9'%‘{9
alguel is sd‘ afmsm'cm'k g‘% g 1‘°a H"lb 95 ou
oxazol i di ne 2 H@ gi?% B‘Da' T' & qg?f'b i dée 2 ‘1""6(':' ose
; & la condl 5' Téo gs'%r ucé’B'P% en r?mé"PoﬁleOp eny yee un com8n
substltuW Ies Sy oI es XI et X2 ne peuvent representer un groupe nethoxy,
di oxol ane ou dithiane. 4. Conpose solon | a revendication 3, qui east du
deutero 4, 6- O benzylidbne-di -gl LK:pse 40 5. Conpos6 salon |la revendi cation
1{oy la revendication 3, qui est be 1" acide deutero 5, 6-0- benzyl i dene
.ascor bigjue ou un sel phar nacou%tq?‘eﬂent acceptabl e de cot acide. 6. Proced4
&p,our preparer un conpose de for e 45 0 so~+~~~~77Ay-c-D :

(1T) 60 (dans laquelle Ar est tel*guo defini au paragrapho (1) de la
revendi cation 3), qui conprend |la r6duction d' un conpos6 de fornule: 55

0 Ar-C X (rr) 29 EP 0 283 139 Bl (dans |aquelle X
represant e Udenh dqualie Ae yeprsents chgrdenat rbényienqui) ast csubstitié gy wingreupe \pliyle ayant 12 6
hydr ocar bonetomes decarepne dveleaiuinayant 3 a Gratomes dejeanapns, @ge@o Aironamings moupaliylefeis

protons des neowedl & ainnes e \cameneco digviaming e d el 5 iames g calbeigedant| ghaque
deut eri um 3roupe allode, dady @i §éTaE'}rPaF ée‘f"%‘?/ 8\‘1 éia&tdlalﬂﬁ'l?"'ﬁ’“ %Y %é'?"@ﬂh%ﬁ"té[ﬁﬁ o HiER Alr e
d' aci de ar or?%ﬂ'? st”IPB prylegngm db"lﬁ‘t a8 ugié I'§ r&a’tﬁvf’"‘%tl Ohant
haut enght d ‘Ee' ’%i seeta'e* at° ? %5 o, %0 ‘H%E’gﬁf " est
separe du mefd éf,',%ts §§‘§ar o..e’ééﬁ o 'q’%“pﬁ;en il d &’f?%ﬁli el
exonpl e par ..@ én B orbo i e LU LS b 346 raridibu-

| our de. tiquemsent acceptable d'un tel composé ; & la condition que, Iorsque Ar représente un groupe phényle

35 non substitué, les symboles X; et Xz ne peuvent representer un groupe méthoxy, dioxolane ou
dithiane.

4. Combosé selon la revendication 3, qui est du deutéro 4,6-O-benzylidéne-d; -glucoss.

W, 40 5. Composé selon la revendication 1 ou la revendication 3, qui est de l'acide deutéro 5 6-0 benzyhdéne
ascorbique ou un sel pharmaceutiquement acceptable de cet acide.

6. Procédé pour préparer un composé de formule

o)
|

Ar- c-D (I)

60 : _
{dans laquelle Ar est tel que défini au paragraphe (1) de la revendication 3), qui comprend la réduction
d'un composé de formule :

|

Ar-c-X (I1)
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10 8. Proc6de selon | a.revendication 6 ou | a revendi cation, 7. dans | equel
| e sol vant hydrocarbone aromati que hauterrent deut ere est dH!l m & ﬂu,
| Fdt hyl -.benzbne-di o ou du xyI bneEBf%?:’ 189 B ocode pour pre

defornule(ll) 15 xI Ar -C - (L) 20

2 (dans | agel laGuefl xT ﬁtsrm " SPG BRIV £5tun SUOSE hidHRaRie. UD
ar oupe al kuhmy sl Xoidanl I tatibnd) ot . B Eﬁﬁgiﬁai EroRVtlau ofaa oﬁtomes

de car boneétéhé}hm%dékléc{nﬁsd&muﬁ%mm)noa kyl am - no ayant
at ones de carbone ou dial kylam no ayant | a 5 atorres de carbone dans chaque

groupe at kytaesdsl 3@h la RrenBicibM Bl d4As foqaht Uh GRIGrue W'dida BfomBartiué le&l rbRiTRNtaide We
ent i er emenidediingjasoux dahsliun Solvaht hauBMeRtSBIE@, dhpréEofs[un[BRBRNSEUE plGi® B composs
substi t ue, geitéré 'eaisdséped Su hailngs eSactionr@b bt 1paitd tfudd Inaanitet tradition@élle) ber cir@niile par
deut er e, euistiidtioptou )& coppeetimaveNaD8Dadns daivaatoade d' oxygane, de soufre ou
d' azote auquel est fix6 un atonme d' hydrogbne, un groupo al kyle ayant 1 a 5
at omey de Crackdsireion teyeversligation 6couds wvandigation B densdenuel Igivant hydiecabendrsomatiave
phenyl e ; bevtmeewwre@?t dydolytne-pee e I'éthylykanzine-gtootneu ydenedrdbone auquel Us sont
S, rou e cyclique acetal, thioacetal, thiane ou oxazolidine; a la
cond| ti 0?1 % IPB'l’@EﬁRé'e‘N" compst Sefereria @ gr oupe phenyl e non substitue, |es
synbol es Xl et X2 ne peuvent representer un groupo nbt hoxy, dioxolane ou
di t hi ¥ne; proced6 caracterise enxgce quo: 35 (i) on fait reagir un
conpos6 de formule (1) 0 Ar - C4 O (1) (dans
| aquel l e Ar est tel quo d6f pmi -cC-édedsus), ou un addtHl inferieur de coe
CQQBOSG avec un dial cool ou un ﬁolyalcool en pr6sence d'un catal yseur
.aci dey, de pr6ference dans un sol ¥ant 45 dipolaire et, si on le
\d6sire, on convertit le conpose de fornmule (11), ainsi produit, on un sel
phar maceut i quenent acceptable. 10. ProcMi6 selon | a revendi cation 9, dans
| equel du ¢tand RGeie}Abreprésatazonl drlfs Phdayil | qUCES substis Hir GR AfcvpPakyld ayaiteE i ON
de deut er oslomezad cheboye] eydidhikgly eyaniih 6 aibd @ carbohea h&ogdm, hifrd, @iy, reondilkythithi-
met hamol eno syent 3 2 Pravsws de catbave | od alialkglaminb aghnt 635 alombs de ealming @anstethaquoodui t
ai nsi  obt egwupd dkylbo letiie Aotyéiant phsl GdwméckeoDétant paltielbkignt ac ettidiement\deatérd.coul ten Ar
D- gl uoono- Bprésentevregroupe phdnyle enl substiddéami 1'est pas\deviéls on eétpartigiomelti og ehtidpment on
prepare | ' deyidd sti¥uetd serpsentent phapunun afimecd'axygdne; @p souire qu d'azefe dugielesh fixérBagi r
du dout er o2l9@A AAVEY &n QB"P*’aﬂl'@fl? ayant 1 '3y atewese gp erhene. QrelogliyieAvany B Gatorprs
met haffol 549° carbonggu %@né’é bign X¢ et femeafr ﬂ‘?ﬂl’?‘%{ﬁ%"e fAkoge P“qéﬂ "f a‘?"E f’fééatglr e
deut eroben?ﬁ’l“??o‘ﬁ( f‘ie"a' thioagé F"aae P‘é? avec '
L- ascor bi que. 'ﬁ losAve ’81‘fp§ Pr“&'&?‘%?ﬁ‘lt‘éé ?ﬁﬁmﬁx’ gde R
30 1. Proggy F"" L E;Q%{P Spideiuie 0 Ar-C D

() ( ns Iag ,%1 roupe phenyl e qui est substitu6 par un
gr oupe cycl o] LLE ¥ ru F&@ c%@B'ﬁlk’opatomes de carbone, nonoal kyl am no
ayant 1 a 5 atones de carbone ou dial kylam no ayant 1 a 5

N W LD (1)

AY -

(dans faquelle Ar est tel que défini ci-dessus), ou un acétal inférieur de ce composé, avec un
dialcool ou un polyalcool, en présence d'un catalyseur acide, de préférence dans un solvant

45 dipolaire et, si on le désire, on convertit le composé de formule (il), ainsi produit, en un sel
pharmacsutiquement acceptable.

10. Procédé selon la revendication 9, dans leque! du deutéro-4,6-O-benzylidéne-D-glucose est préparé par

la réaction de deutéro-benzaldéhyde-D: avec de l'orthoformiate de frialkyle et du méthanol en

50 présence d'acide chiorhydrique, puis réaction du produit ainsi obtenu, le deutérobenzaldéhyde-Dr
dialkylacétal, avec de la D-glucono-g-lactons.

11. Procédé selon la revendication 9, dans lequel on prépare I'acide deutéro-5,6-0O-benzylidéne-L-ascorbi-

que en faisant réagir du deutéro-benzaldéhyde--D; avec de I'orthoformiate de frialkyle et du méthanol

56 en présence d'acide chlorhydrique, puis I'on fait réagir le deutérobenzaldéhyde-D,-dialkylacétal ainsi
produit avec de I'acide L-ascorbique.

Revendications pour les Etats contractants suivants : ES, GR
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atones de carbons dans.chaque groups al kyle, ledit Ar n_etant pas—dettere—
ou etant partiellfenent ou entiere e 6, a la conditionp

conpgsd  4-di net hyl am no- deut erobe%%@n@é?‘sol t exclu);, Hﬂl“‘r‘@@mm‘!m“‘
conprenant |a rdduction d' un conpose de fornule 16 0 Ar -1EERERIZ0W S
laquel | e X riQis8Ssddt Srépafer 8t Qifbodd J33drR@BNEe) avec du deut 6ri um gazeux dans un
sol vant hydrocarbone aromati que hautenent deutere dans | equel au noins 90 %
des protons des nol ecul es du solvant ont 6t6 renplacds par des atones de
deut~rium; et, si on |le desire,oon convertit | e conposd de formule (I)
ainsi produit en un sel pharmacollti quement acceptable. 12)5 2. Proced6 selon

| a revendi cation 1, dans | eguwel @n—c® orure d' acddo ar%matique est reduit A
| " ai de de deut~rium gazeux dans un sol vant hautenent deutere en presence
d'un catal yseur, puis | e conpos6 deutdr6 est separe du nmel ange reactionnel
et .traite dedanafsauniie At fopréitente yn grLpecPhényle qubsst srbptiué par ungraupe eyclgliodaavant 3 2 8
conpl exat i orpiamee dengatbares measalkyigraing ayant,1 2R, plgmes dgcatbonpoy digligansiag gypnt h2a 5

revendi cat i G#Pmes 9 cprionedaes ehaquergreype dlkyley lagit Ar pgiant pag deutd ?}‘eﬁﬁ"tW'ﬂFﬁQFﬂbne

akgrat i que HPIHR"PAS foulf, @45 gonditin ‘gﬁ '%%Wﬂgé:dd%é%@mf?‘ﬁg’@ﬁ@ﬁﬁ 54 &gy

du xyl bne- d198. PrgedesPHRRRREt 1A Idpctipn Lungomposg e I s6 de formuls (11) 35 X Ar

- CGD o (rry J 40 45 (dans laquelle Ar represente

un groups phenyle qui est substitu4 par ug groups alkyle ayant 1 a 5 atomes

de carbone, cycloal kyle ayant 3 & 6 atoneg de carbone, hal ogeno, nitro,

am no, nonoal kylam - no ayant 1 a 5 gtkotre‘@ de gcar bons ou di al kyl am no ayant

1 &5 atones de carbons dans chaque groups al kyle, ledit Ar n' 6tant pas

,.de\ufergoou 6tant partiellement ou entibrenment deutlr4, ou bien Ar

\Lepr~sente UBangligipie RhepHEdefite NN atbiid Sthalogife)d thisc IMEGEUERGS JEfouk Qars Onl sEi8dnt

parti el | emerdyd@ckrieoné almeatited hautethent deutéd Lasy lequeldu Mioinscd0 X2les piotods dast riokcules

chacun un atdurssivaht ant $1g§benaplacéepag dasfatotes de dButériwt cetasil opuile ldésire.t onfeonvelrtitia cardposé

d' hydr ogbne, deiformgle Gugissi prbduitlee uiaseh phamiacéutiquesedimecepdge.car bone, cycl oal kyl e

ayant 3a 6 atones de carbons ou phenyle ; ou bion Xi et X2 fornent, avec

| " at one d& cRrpdddd selenulg uevendigationol darfsi ieaiel, un ghlogwer & peidecajematiguecesh rédvibip I'aide de

t hi oacet al , deviédumowauxdany Bn peNapichputergent deuidss 8p préeanceydien catahieauy Ruisp composé

represente ufgY Té_oﬁﬁésséibﬂ‘ﬁj“liglr@é'%% Rel ol alté| de; mapiaeg Jragifiongelieg parygremple par g

peuvent repr&dilaionou RPlgrENAYeH AN fJans 9p Esasiodide ou di t hi ane, procede

Egr SCtzggl %g gégoégg fe(iqiliucf; regelnziica%gn 1; %I.II }a rervgr?dgclatﬁonlépda%g Iggge?ke; s(o:‘\?anI I%'[irrglélalrl?ong Ia)omg’tljﬁue
hattefnent deutéré est du toludne-dg, de I'éthyl-benzéne-dio ou du xyléne-dso.

4. Procédé pour préparer un composé de formule (If)
35 :

X
i
-C=-D (1I1)
W/ 40 Ar l
%
45 (dans laquelle Ar représente un groupe phényle qui est substitué par un groupe alkyle ayant 1 2 5

atomes de carbone, cycloalkyle ayant 3 3 6 atomes de carbone, halogéno, nitro, amino, monoalkylami-
no ayant 1 3 5 atomes de carbone ou dialkylamino ayant 1 & 5 atomes de carbone dans chaque
groupe alkyle, ledit Ar n'étant pas deutéré ou étant partiellement ou entidrement deutéré, ou bien Ar
représente un groupe phényle non substitué qui n'est pas deutéré ou est partiellement ou entidrement
50 deutéré, et X; et Xo représentent chacun un atome d'oxygine, de soufre ou d'azote auquel est fixé un
atome d'hydrogéne, un groupe alkyle ayant 1 & 5 atomes de carbone, cycloalkyle ayant 3 2 6 atomes
de carbone ou phényle ; ou bisn Xy et X. forment, avec I'atome de carbone auquel ils sont fixés, un
groupe cyclique acétal, thioacétal, thiane ou oxazolidins),
& la condition que, lorsque Ar représente un groupe phényle non substitué, les symboles X; et Xz
85 ne peuvent représenter un groupe méthoxy, dioxolane ou dithiane,
procédé caractérisé en ce qus :
{i) on fait réagir un composé de formule (f)

31



Ar - C-D , . . (I') 5 (dans laquelle Ar est tel que d~fini -
i -dessus), Ou un acetal inferie } ~rive, avec un di
poI Jyal,cool, en présence d'un cat gf’?%tjgggl de, de pr~ferenclﬂ“ﬁﬂ“ﬂlmuﬂmulm
sol'vant “di poI aire et, si on le ddsire, on convertit le conpos$6 e for'hul’s *
(1), ainsi produit, en un sel phar maceut i quenment 70 acceptable. 5.
Proc6de selon |a revendication 4, @dans | equel on prepare du
deut er o- 4, 8- 0- benzyl i dbne-D- gl uco%e en fai sant reagiqr)u
dout er o- benzal dehyde- D, avec#®de 1" orthoformi ate de trial kyle et du nethanol
en presence d' acide chlorhydrique, puls I'on fait rdagir le
deut ~r o- benzat ddhyde- D1 -di al kyl ac6tal, produit 15 ai nsi obtenu par
cette reactidens laguelle Adestitel qB gﬂﬂm@omsu@, won anétal inférieuPau en-ddive @vasin| diaicool
revendi cat i of¥ up polyalpesl. |egq(§gqnc@ﬁ'mpp pys apidey @p @esférence dans un solvant dipolaire et, si
deut er o- 5, 6- m's@ﬁszrw McEoRert lecompesside fermule difi gingl Rraduit, enaigiel Phgiaceutiquement
deut ef%- benz%’F ARlPde- - D, avoc de | orthoform ate de tri al kyl e et du

alt rea

m-t hanol senc? ds Leo -
dbuy % ameven gi/ ustgn eutsr, °?s°a?8 d
L- asgz):‘)bl q S)Eéfg gﬁr Ceh hep?\roglgmﬁéé gn"? |r e deu dg%jﬁ X

r sence d'acide ¢ rique,, puis 'on

conpr nd LB Y‘#%%@R qﬂe'a% ve |ch'3’ ceu 19 uem,entqlJI

accep abI e avec ure guan erape ment efficace d un conpose choi si

parm |6 $RERAIEN Q%Jen&ém&ne.; (bl n@qmewoq%pge rhcRiodl6ro 6 6i0-benARaeine L aMlofRy-| 30
0 Ar - - qhé ehraibahe agir @H&bﬁié}oﬁaeﬁ!aldév%é 65 @M cCueUBribicRHRE ob BRIRYIS B dudthétnaRoreSt
pas _subs t | bl BraSdhcs] Blaci@yS EnicPyaitdub,! piR 1197 faitLHSaghl N HeUBrobbrielibishy /i Rdialidyladétdr abioME'S
de cabdoone proBiCdveidettide 1335adtbique. 2 6 at omes de carbone, hal ogeno, nitro,
lam no, nonoal kyl ami no ayant 1 & 5 atones de carbone ou dial kyl anmi no ayant 1
A 5 at ores Prbeédéagdo Fabriqham 8neC Eavipasitiof) r pharpraceatiduy,| qui cbraplbiid 1Armisé @b aniitagd attun
deut dr 6 ou exttpiant oy edhicuie |ph@meeutiqoementh échptanteaiec ding quadié thérapaitiquement Jefficane un
seul phar nﬁ'@mmmmerntpammda@pomb%dééormeledmtpossefcﬁuﬂm)e Il 45 x| Ar -
- D 5& X7
(dans laquelle Ar est Fermglie defini ci-dessus; et XI et X2 representent
chacun un atone de soufre, d' oxygane ou d' azote auquel est fixe un atone
d' hydrogbne, un groupe alkyle ayant 1 a 5 atones de 55 car bone,
cycl oal kyl e ayant 3 A 6 atones de carbone ou phenyle, ou bien Xi et X2
formefft, avec | atome de carbone auquel Hie sont fixgs, un groupe cyclique
acetal, thioacetal, thiane ou oxazolidine) ou un eely pharmaceuti quenent
accept able de ce conpos6. 32 EP 0 283 139 Bj,8. acdh solon la
revendi cation 7, dans |lequel |edit conpos6 est U
deut ~g0- 4, 6- 0- benzyl i dbne-di -

(dans laquelle Ar représente un groupe phényle, qui n'est pas substitué ou qui est substitué par un

groupe alkyle ayant 1 & 5 atomes de carbone, cycloalkyle ayant 3 & 6 atomes de carbone, halogéno,

nitro, amino, monoalkylamino ayant 1 4 5 atomes de carbone ou dialkylamino ayant 1 & 5 atomes de
. carbone dans chaque groupe alkyle, ledit Ar n'étant pas deutéré ou étant partiellement ou entiérement
. « deutéré), ou un seul pharmaceutiquement acceptable de ce composé ;

Formule II

45
x'l
i
Ar - (.: - D
i
50 X,

{dans laquelle Ar est tel que défini ci-dessus ; et X1 et X2 représentent chacun un atome de souire,
d'oxygéne ou d'azote auguel est fixé un atome d'hydrogéne, un groupe alkyle ayant 1 & 5 atomes de
55 carbone, cycloalkyle ayant 3 & 6 atomes de carbone ou phényle, ou bien X; et Xz forment, avec
: I'atome de carbone auquel ils sont fixés, un groupe cyclique acétal, thioacétal, thiane ou oxazolidine) ou

un sel pharmaceutiquement acceptable de ce composé. '

32



gl ucose. 9. Pr ocdd6 selon |la revendication 7, dans |equel

—_—

du deutero 4, 6-0 benzylidbne-di - lqicose. 10 15 zoumﬂmmmﬁse esto-
! EP 0 283 139'81°°05: Ll UL !HH"F

55, 33 .
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Procédé selon la revendication 7, dans lequel ledit composé est du deutéro-4,6-O-benzylidéne-d -
glucose.

Procédé selon la revendication 7, dans lequel ledit composé est du deutéro 4,6-O-benzylidéne-d -
glucose.
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