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"1661 “\m\\\ﬁ\\ ng the I nvention The present invention relates to novel
wat er - prodrugs of aliphatic or gromatic hindered hydroxyl group
cont ai ni ng*GP"“&r maceticals Particularly, the present inventi on bﬁaongeg()g%
novel water-sol ubl e phosphonooxynet hyl ethers of hindered al co of " d

phenol containing pharnaceuticals, such as canptothecin, propofol,

et oposi de, Vitam n i T i ion also relates
to internedi ates um fS%ﬁﬁeip?Er'BMﬁé %ﬁﬁ%g&%%@%o&é

phar maceuti cal conpositions containing the novel 15 conmpounds. 20 25 30 2.
Background Art The successful delivery of a pharmaceutical to a patient is
of criticBackgeounccef the henvemaieint of di sorders. Homevﬁmmmm" f
many clinical drugs with known properties is limted by thei mmwmm)
water solubility. As a result of low water solubility these drugg,dist be
formul 8tedli n chishi vefittiphafnmeseiiorcal vehicles, including surfactants.
These surfactants have been shown to |lead to severe sieceilre effects in humans

that linmt the 1 niPrgs et YVortiABse _ aﬁa 18IS} oM@ teRaSPLERE Rent
of several,di$Ri4er ©f FOLiEHADE € orCamPbRiES | RihdeRefAtMY R oFPAYEbup

i sol ated from barks of the Chinese canptotheca tree, Canptothéca

accum nat acontaatnheen showcew: izads st r diagtamuilagdyer adhievi t premseséver al

in vivo anj I's,i.ncd udi n [or g | su | .un reast,
ovary, panlclgg%a%@%gl ocﬁ6 a‘%‘ 2 lr cﬁ}#%%é ssc%igl%gh @gﬁ%E)P"ﬁﬁg"XﬁF?gxgm
mel anawa. &angtot hesfn | hiihbetedt heatebhalar endynmephBAolopoicsanetiasagl and

triggers a cascade of events Iﬁadi ng to @g%t osi s and rogr anmmed cel |
death. Topdi3EMeredklFa1s: eSBERL A8 FRIMMEANSHAMEPEOPREPDns PEPBOF Y he

or gani zat i @ &ffh MElULAE cByeiosPeri AP O0neRl peaserne ofnJdR i3p thakea
cell may replicate, transcribe and repair genetic information. 10 11 QL9 OH
is O9 7 5Sreflatmes 1yog/irgaympdiates usedy Ro3<cresteo tire 1ffglr prodrugs
Canpt ot heci n The,serj qQus f thecin is its very, 10 limted
wat er sol udF | }”?;I;.l ESr %E}?aoﬁq%a%%l%saﬁud? %@g)clg%fiqso(}lnsec%i%%‘%r%/mt%g dFégoP\cfge he
conmpoursd i Gompstina@sg organi ¢ solvent (DVMSO) or to fornmulate the drug as a
suspension in Tween 80:saline which is an undesirable drug fornulation for
human therapy. Recently two anal ogs of canptothecin with 15 noderate water
sol ubi l'i typ, havegherira@Raongd in United States for treatnent of advanced
ovari an cancer [Hycantin) and_col orectal cancer (Canptosar). O her drugs,
| i ke canpt ot hecThe tpuechasbusi nflediveprpbl efis ar epbpemaspoEigal (E9A) a

fol, | de, and 1 - L), Li in,
propel ol GLERBRLCey P 0 JHLALD, E Alaeiaponler bl k.t oot

CsA has wthin’i ructuré a sterica a secondar
al cohdo i ndi dbsdense. Hisever fotimel ated iof am@nhgnophinEta et hnals mwitthr e.

3 7 March %883n properties is limited by their very low water

solubility. As a result of low water solubility these drugs

must be formulated in co-solvent pharmaceutical vehicles,

including surfactants. These surfactants have been shown to

25 lead to severe side effects in humans that 1limit the

clinical safety of these drugs and therefore the treatment

of several disorders.

For example, camptothecin is a natural product isolated

from barks of the Chinese camptotheca tree, Camptotheca

30 accuminata. It has been shown to have strong anti-tumor

activity in several in vivo animal models including major

tumor types such as lung, breast, ovary, pancreas, colon and



HOi H3 O w--NNH'NCH3 O<~_; closporin A An exanple of a sterically

hi ndered, poorly water sol uble phenol is propofol, an anesthetic. OH
Prof of ol (2, 6-diisopropyl phenol) Propofol is formulated for i.v. clinical
use as a o/w 5 enulsion. Not only is pr?pofol poorly water soluble, but it
al so causes pain at the site of injection. This pain nust be_aneliorated by
using |idocai ne.. Due to the.fact.that, it is f or nu ateﬁ gﬁ an7éﬁﬁF§g@H? it
is difficuftonHd TS HnAbT e O F bt HeT20PTgs FamPhetREFADI ARRLR1EAd
physi cal chenges11@1le t e yaeMUDRAI OfosSttHoRsrade | NCT €ARE kR iQiglerdr opl et
size can lead to lung enbolisns, etc. A water soluble and chem™Cally stable
prodrug ofcas@ss oPf weWeatsr chaafbinge e apraptantisgend Rrvgramesdru-allon
coul d be il e iontth co adm X i ot her drugs.
If the 15%%3% rug ?ﬂ§§1 ﬂ%%ggg nI%ss?{?heq%%%ﬁﬁﬂgﬁhay%%gwkége pg?Fgﬂ? 4
7 Marclh 200sgonsiilley, fad fuheal lorgendrzatdlooul dnde modudsicdbhy difie thRet he

vehicle. O her. poor | ter sol ubl sterically hindered phenols are the
anti cancer " RUL I oggaguﬁﬁd qﬁbt ﬁﬂpn * (gﬁﬁka-at oESEie Y . '§PFhEapResent

i nvention proyvd e el eF sl M eh dtardni6ff Ane@hiQIn .and phenol cont ai ni ng
drugs such as canptot hecin and propofol. Wth respect to canptothecin,
conpounds according to the present inventions are phosphonooxynet hyl ethers
of camptothcein =z the formaf the free acifl and71G pharnaceutically
acceptabl e salts thereof. 1fhe Am;; sol i PN he acid and the salts
facilitates preparation of § g N IIati%ns. Al'l of the prodrugs
according to the present in\; sup:rbgrQNater solubility
conpared to their respectiUe dyaneny” dr ugs.® Twel Nods devel oped for the
onversi on of many

compounds of the present inventionlcan be useful’

ot her water insoluble nmedicinal agents having al9 pHdtic or aromatic

hi nder ed hydroxyl groups to the water sol uble derivatives. Summary of the
Invention 20 The invention desSighideed heicainptdthalai@s new conpositions of
matter. The invention relates to the water sol ubl e phosphonooxynet hyl
derivatives of al cohol and phenol containing pharnmaceuticals represented by
the general for a L. - O ~ zZ = ove_forpula {,S the
derivative of F$&% m%%?%%ﬁgRcé%égéﬁ%éen?éﬁzﬁggﬁgggg$gf§r %ﬁen%?gcoﬁkg'ning
drug, 1uchl hsitcedptwdteEci nsouloidaiftol., étcaposiidd.oglicadm sthhddrd cyel osporin
A. In the above formula I, n rgpre%ﬁnts an 30 integer of 1 or 2. When n is
2, ROH i s PFEFeFabhyy & piHiqolves $hfmr eR™BBBRCoHE aithi 7§ RS nRESEPREal
such as prgppi@ht AbRgOh NPudes A6EmSPIME: dEHES afaly WY ¢ Lnkpehabbs figr s
are not possible due to their inherent poor water "solubility. These include
danazol , nBvéght&atssldrenehitchdbgupnonndagisablaqdsne. fRrmudasippdifegen or
an al kal i ggta) 't@%fa[ﬁi}.“dkaggﬁ‘t?%“r%w&ma%%ﬁ'o op! 1L tq{ecairpr%‘epat ed
am ne or protonated am'no acid or~any ot her pharnaceutically acceptable
rati orl5 R2mbdehyte ogenter asohitkalityrethedve obdenc| aghprgveodi um patiassi um
or -ithium,oor, a protonated amne ﬁr gygrot nated am no_acid ?h 10 %n% ot her
phar maceut PE&FFS 58&&%% et | Oh. 2AVRARFEPN PR BLUSCIRCHF ol Hycamtin)

adm ni strajh@ngol Hecfeil Vahhves acaRstbdmrto formula | are converted back
to the parent drugs by hydrolysis and/or phosphatase. Accordingly, it is an
obj ect of the pPekent HnveAti ohiks t sameterbpcdnri vihpbeshavenwatsdmilar

i nsol ubl e dr i exl, ki agti yi an ter .sol upil | It i.S
anot her ongggf%? t%Qx%rggg%gsgﬁgg%t?%n¥¢%xhévgfg%0%ﬁéfnﬁ%géé+%%.e anld
conposid i oustehihheBe (waipdra-saiadphereodimoundie wWhambt coigeises GEA ammagnt of
t he conpound of 20 forrmula | and a pharnmageuti cal acceptable carrier. It

, I
is anotherbiPéEp bFsth§t5P5§BﬁF iﬁveﬁFFSﬁcﬁ lHerﬁBEeaFgg é&FP?&EVve§
havi ng goodestalhtit Yardomdl | avel ehsyi tabde. f @sprakisnorphanBesdt iGal o
formul ati ons, but QUICk|¥ break down in vivo under physiol ogical
condi ti onsCremophopBLéathanpy méxtwseprodrugs. Brief Description of the
Drawi ngs The drawi ngs of the present application are explained as foll ows:




30 Figure 1 illustrates an in vitro enzynmatic conversion of propofol
prodrug to propofol. Figure 2 illustrates the blood concentration change of
propofol with respect to tine fromadmnistration of the propofol prodrug
or Diprivan in a dog study. 6 7 March 2003 Figure 3 illustrates an in
vitro enzymati c conversion of canptothea n prodrug to canptothecin. Figure
4 illustrates the correlation between plasma concentration of? ¥argit 80heci n
fromthe canptothecin prodrug 5 and fromYsanptothecin in organic
co-solvents for a rat study. Detail ed Descfjiption of the Invention In the
present specification, unless otherw se 10ispecified or in context, the
follow ng definitions apply. "Phosphono-" ns the group -P(0)(OH) 2 and
"phosphonooxymnet hoxy"  or "phosphonooxynet hyl |et her” neans generically the
group -OCH20P(Q (OH) 2. "Methylthionet hyii® reflers to the group - CH2SCH3. The
present invention also 15 enconpglsesOco und$ wherein n=2 such that a
" phosphonodi (oxynet hyl j ether”_generigal ly] neans, the group - OCH20CH20P ( O
) ( OHj 2 . "Canptothecin nojety 'gﬁ§ clont ai ning the twenty
carbon canptothecin core framgwork |i ncl gdi ngjjtwo 20 nitrogen atons and four
oxygen atons as represented by theAgtru€tyrab formy a shown below with the
absol ute configuration. 10 11|~i 1809759 1617\ \ 6 NO19 13 N2
3~ 15 20 v 12 1 The numbering system shown above is one used in convetional
canptot hecin derivatives, and is f'olttR&P*RBUBhout the 25 application. For
exanple the notation C20 refers to the carbon atom | abeled as "20".
"Canpt ot heci n anal ogue" refers to a conpound having the basic canptothecin
core framework. bh i extmphe uaﬂerﬁt0@@%rﬂ$&&l¢”ﬁﬁﬂddéké&§t?ﬁ%ﬁhgmnw%kgﬁe i's
o}

one used in conventjonal canptothecin derivatives and is | owed

t hr oughout SPhEPABPPRERPIL 0hS FBFOBRARDI eaRhanpdtbet b C20 refers to the

" Canpt ot heci n anal ogue"refers to a conpound havi ng the basic canptothecin
framework It is to be understood 7 7 March 2003 that canptothecin

anal ogues enconpass conpounds including but not limted to the foll ow ng
conpounds: Topotecan, available from Sm.thKline Beecham Irinotecan
(CPT-11), available from Pharmacia & Ug] ohn, 9- Am nocanptot hecin 5 (9AC),
9-Ni trocanptothecin (9NC), G 1472 5 avai l able from d axo Wl | cone, and

DX- 8951f (the previous six canptot anOlf ogues are currently under
clinical investigation and are deso ¢d in a review conducted by the

Paci fic West Cancer Find authored by Chaire MDonald ( Decenmber 1997 ) . 1G
Additionally, several other non-limti €anpt ot heci n anal ogues which are

herein incorporated by reference are difscl osed by Sawada et al., Current
Phar maceuti cal Design, Vol. I, No. 1, pp 113-132, as well as United States
Patents Nos. 5, 646, 159, 9, 235,, 5,401, 747, 5,364,858, 5,342,947, 15

5, 244, 903, 5, 180, 722, 5, ,%ﬁﬁi ?ﬁqﬁégﬁﬁ%?pE?PBgP9299§%,053,512

5,049, 668, 4,981,968 and 4, 894, 456. Several pharmaceutical conpounds

including their respective derivatives of canptothecin contain nore than

one hydroxyl gr8uppofol dwaniymmulGtadir by canpt otcidainal2idecopnd egaam /and

sever al other;sListe e above refgrences i s herein understoqd that
v

i o
Phee e o B LR ok Sy A e et bR np L BRYP: SPBhodTh &

may be accalpbi shedebyppiat aet ithg theeadd tingRak ibydr @Yl $RQUP Risit0het O
derivatization, 25 "Phosphono protecting groups"” neans noi eties, which can
by enpl oye8MEbdiBFatRIoPYprbtidtd }idogmgsphoReef tinctthenafagyy otipat Pitf dsabl vy,

oo S SOLRASER Rt U e, FerybeateAUGHL e s bt o
protectingto add other drugs to the formulation and physical changes
10 to the formulation such as an increase in oil droplet size
can lead to lung embolisms, etc. A water soluble and
chemically stable prodrug of propofol would provide several
advantages. Such a formulation could be a simple agueous
solution that could be admixed with other drugs. If the

15 prodrug itself was painless, the prodrug may be more patient



30 groups include for exanple benzyl (denoted by "Bn"), tbutyl, and allyl
groups. "Pharnmaceutically acceptable salt" neans a netal or an am ne salt
of the acidic phodphono group in which the cation does not contribute
significantly to the toxicity or s 7 March 2003 biol ogical activity of
the active conmpound. Suitable netal salfs include lithium potassium

sodi um cal cium_ barium rmagnesium zinc, and al um num sal ts.” Pzshe??dd
salts are §bdenddEndapdt A38pdhYshhese shprudgl beanrnésxdaity due ftor the
exanple, a j tr am ri no ] et hyl.enedi.am
gIucanine,ggﬁggﬁﬁyléﬁgggﬂigggﬁgpéchﬁg?§ly%?gggf%fnf$ﬁ#§§%gggg}ﬁﬁﬁgéred

et hanol am pbeendbsname bthea dewicdrader dedgan eleosad ide apadl yéitenin E

ar gi ni ne, Nnﬁtg%églucagine and trome samr salts. 30 In the specification
and in t he (RBIASEOFRRNEEPH = OCH20P(O) (OH) 2 is i ntended to enconpass bot h
the frep acid apfel F%eBEﬁEW&Qﬁ@Hﬁ@d YraRfoeRa eusedt SsolGhess rhkf Nt ext
i ndi cat es sgecifica |y that the free acid is intended. 15 One aspect of the
present ineéaeheh prevPHesoflocoBspipanpyEsugs SuEbhals saerpRdheicisonmmai ni ng
phar maceut | S i la.l; - ~OR| ~ n e
derivati vegggé§g§§f ngﬁ;@@ f%grﬁéwlé%aﬁaﬁg%rgégggréﬂ 581“58%& r?-g&toordtlﬁlg
reacti on sequange sheyent nifokendohs SoleenghdsPdnddkymdthyIO"ShRers of

RO -O"OP(OXOR}~ |11 |V R O"OP( OZx |1 g 7 N@rch 2003 wherein ROH
repr esent sC3RPEPEBRGED or - phenbl€cont @ Ri ngPir ugtPSucH 288 ca@stist hedngt
propofol . hapPAskERti¥hiaY N fec&yEdwsPorisiids | ttherkgsbe upger stoed,t hat
t he above pathway is just one of several alternate pathways. These 5

al ternate palbhaystwi PE bbeomeidyiagehtthgpem iteyifag idfi telte sf gldemsinag ion

di scl osure _and_exanpl es, .An . ex I f, st above he 1.can bhe

illustrat ea%us' ﬁ&r é:%%c’?r%fg&ndaféga}r?&l?ﬁtﬁé%%ﬁ. It %gft ogge tﬁ'ﬁer ?trggdmtgr?‘at

t hese schegesoatieéngpmd cahke presdrmer inospoiods ekhigriconpapeedoby wagrl a |
of the present invention, such as those |isted above. Accordingly, another
aspect of ER&UPAEIEHt GINRARGDONEPr IWitids ESAPEGERER| Pad&nitvafFyes: offhe

accor di g h@tﬁeaguh@vbhbpg§~%ﬁi'ﬂ%é cohlpbuPad@ Qfoﬂ%%;arééédg f%?éﬂﬁﬁgﬁ

whi ch 1 nclude the free aci erein Z is hydrogen and pharmaceutica
accept abl ecsal t= tiseBof ®her sionvErisgonetad] manwunPhker Awagematinssilypble

formula Il _includes diacids re 7 i l..or amne _in _bath qccuyrences.
The prefer F& lﬁl’ig?i?acggteflggl }A@%é’g@gpt %@%ggll%s %fr aaf(ﬁ’m&% cou% nc?#erfeor mul a
Il are al kakdrsallsgirbapeditbgthiet hausr sollubbe asdipetasssum salts; and
am ne salts including triethylamne, triethanol am ne, ethanol anm ne,

argi nine, lysine and N-nethyl glucam ne salts. The nost preferred

enbodi ment §,.pfa¢dMBEOLRECHAvERtEBRI Vatives of fornula Il include the

fol |l ow ng C'O‘I’TWGU%:_QU)_-‘D‘-‘LTﬁWp‘ﬁonooxynet hyl canpt ot heci n,

(20) - 0phosphono@henet Hacempten hecidesadabedor diexidi um davelves10 hevar ch
2003 (20) - O phaosphonooxynet h npt at heci or_ di -.pot assi sal t
(20)-0O phogﬁﬁ‘gﬁfg%ﬁﬁé?hyq%gaﬁ%%g? éc?hen&r?o%-emgz;l%& arregilan#ioense g%l t%,ﬁ‘e water
(20) - O phosphanaex yiishlonatyaich®siln derieart idles! vsi 3 @], and phenol
(20) - O phosphongoxynet hyl canpt ot hecin 5 nono- or di- N nethyl gl ucam ne salt

and (20) - OsRBSBABABIxy R MGNREEDE bERET I nERBRESeBECH - 7Y et RBRol HRNFFSal t.

formula I:
0 orl
OR
R—0J Oy P .

The above formula I is the derivative of ROH, wherein

25

ROH represents an alcohol- or phenol-containing drug, such
as camptothecin, propofol, etoposide, vitamin E and
cyclosporin A. In the above formula I, n represents an

30 integer of 1 or 2. When n is 2, ROH is preferably a phenol-



Compounds of fornula Il may be prepared directly from cam othe (shown as
-Oi) according to the reaction 10 Sequence shown in Schene 2. Schene 2
Co-"OH~ QL -"O0OSM ~ ~--0-0P(OxORh Bl IV C'-0-0P(QzXQZ) Il A conpound of
formula I'll (methylthiomethyl ether, MIMether) may be prepared by treating
canpt ot hecin with di nethyl sul f oxi de/ acefi ¢ anhydri de/ acetic acid. 15 In the
second step shown in Schene 2, the nethylthionmethyl ether is7ciarebr2@®ad to

t he corr esporich Figipg opharwadcpibipabnosxghetdsy |pradvdiol(.conpband ioklidedul a

V). This is acconpl d t i ng_t ether wi th N odosucci,nanm de
and pr ot ec?rz%l %ﬁ%gpﬁwﬁ)%@§é. gf]hg?ﬁgg% tflp(ﬁrpﬁ s%%%,n?ﬂepﬁﬁgégﬁ&o
prot ect i ngd@s oups tAred 1 eimiveterio poovi Gatarc ek icfy f orhke khclbae
exanpl e, a_suitaple ghos hono%prot ecting groups) i s benzyl that may be
renoved byd@BRzPY i BERYYE byRhotyRTNe, Hadoayiich bRt ging -alR piecess
of Scheme eoPr eparatyd CO u s il S :
parti C§| artﬁg/&g(';r’(%érrlgl ?Fi g% iaﬁiﬂggﬁeqniet%l S%NSH%P?Q;@& ?E'Eéil:lm, pg?'l.élgf.l}lmf I
r~~ o OH DMSA NcOhACcOK A protifnetsd' em3nil SkHOPOORratel amiine aci® Or~- OR
OR ~R =PhCH2 arid Z = H H=/Pd.!/ CNOO~0Z+ O, Z+ Lbl .1V I 12 7
Var ch 2005 SHRSF| PERTBRES it iRa Lt e BCRT BRI o FBGHoBr Phe CaRYESORER n i s
converted ¢p tée corke£Bponskigl neidry| tricieiing edEun,- Ogd2a6HE3 Limdr eup.
Thi s conversion may be acconplished by reaction w th dinethylsul foxide in
the 5 presencel¥fr dtefi ProtVdticde 3dEat T REPEPNAMFS ABLABI2CEENREN v
known t he,, Pu eact WA SUCE ful Li;ed b r:i st ol -
Squi b&%fsor €3rr}{et hm?%net };1/%2% on of t%ﬁl (EJEC%Jbr ppdl:};:il'fe 06)(():25'%8 1, B?%gr%%
.:sec? . Cheorde¢nous , & 18371 | 98Iminifteratsaat,i on the usdalliyativearri ed
out at room.tenperatyre, .and ior 4-72 hours to r%dugcte {She
met hyl t hi oRETRET IR her®  FRIPHEsecoRdSst SR BFITRE PRt i bR sHtfueR@&enhe
met hyl t hi ogetgy| bfztnyarbxy@mvsxﬁa;e@lrt@&&@&ﬁé@spondi ng protected
phosphonooxynet hyl ether. This well-known 15 conversion was successfully
appl i ed by Bri sheFomirgl gquithb iorapheepR6ho@Ly nidthyPEESBAT ofinvaREH oN
(Eur onPat 060499000y BuigetabbgoOhemyLelt o, 183Z,4988L. Tauss afompound
of formula I'll 1s treated with N-iodosucci nam de and protected phosphoric
aci d such eshibbenggbddphckphite. aMbevateactsolubslily carried out in an inert
or gani ¢ sol ventFﬁuch as_t et rahydr.of uran agdqal o%enate hy.dr ocar.bon %%ch as
e

net hyl ene chl or SRd FROTRET prakifice d culPd® 568 e P VREAE o HPs

carried Oufiedél 5p0PHAMRRIAIICR] NGHIOSIIE] HdT € ad sy ohgesed sehasplori c
acid are used in 25 excess (3-5 equivalents) relative to the
net hyl t hi ofeFRgRNdEherWhich comprises an amount of the compound of

20 formula I and a pharmaceutically acceptable carrier.

It is another object of the present invention to
develop drug derivatives having good stability at pH levels
suitable for making pharmaceutical formulations, but quickly
break down in vivo under physiological conditions, to

25 potentially act as prodrugs.

Brief Description of the Drawings

The drawings of the present application are explained
as follows:
30 Figure 1 illustrates an in vitro enzymatic conversion
of propofol prodrug to propofol.
Figure 2 illustrates the blood concentration change of
propofol with respect to time from administration of the

propofol prodrug or Diprivan® in a dog study.



In the third step of the reaction sequence, the phosphono protecting groups
are renoved. The debl ocking is acconplished by conventional nethods well
known in the art 30 such as acid- or base-catal yzed hydrolysis,

hydr ogenol ysi s, reduction, and the |ike. For exanple, catalytic

hydr ogenol ysis can be used to renove t hé benzyl phosphonoprotecting group.
Depr ot ecting met hodol ogi es_may be found in standard texts, sucHaesh FO0F
Green and P. G MEighere 3 iB1uSKERERAS 2003 It oVEELPvENGYBESd Ci (FUYIRIT N
sythesis, J. W lis sh Wy YO , pp. 47-67. The base
salts of a%§b§%§%%8Q§?° %rﬁgﬁgrpg ﬁéyEEgpggFﬂéggﬁy conventi onal techniques
i nvol vi ng cont adtigugea 5 cobhjresindatods f ditreul golkcrefinééoaci detwédn a pietsaa base

or with an am ne. Sui.tabl e netal bases, inglude dr oxi de car bonat es and
bi car bonat é:§”6zle“§58i¥'&|‘?1n 5t SSRGS HT T H uﬁfOIBaIt ufi@s; %Clr'?agﬁféﬁ‘%}’rﬂ
zinc, apd @ Fybh assmptibtREEEn am Mesrigiglivde cohhisal khag neyramron a4

| ysi ne, arginine, N ~(; nethylglucam ne, ethanol am ne, procaine,

benzat hi ne st@idenzyl am ne, tronethamine (TRI'S), chloroprocaine, choline,

di et hanol am ne, triethanolanm ne and the |ike. The base salts may be further
purified by chromatography followed by |yophilization or crystallization.

15 Conpoundztefi lichie Desesdipt iony et ithe dneephdsphonooxynet hyl et her
pharmaceutical s _such_ as canptot hecin, propofol, etoposide, tocophero], etc.

The pharnaceut | S8 | y t@€cepPabi’&ndal t SPBF l‘é?(?nf%ri‘t | PR ERRY welt perwise

sol ubi hpty QRr; el Fi%”%%ﬁl{é&tt,h%h%b_}fo@hbﬂ%ggdg?iﬁi@QoﬁQ_néfﬁﬁlﬁ.”t _

phar maceuti cal formulations. Wthout being bound by theory, it is believed
t hat the phosphdfbesphenioy” et ieeansf t k&epr es@rrur nventi(On (@H&2pr odingys of

t he parent , r tical s & phosph - iety i hon cl eaved
upon” cont ac R ot et PURLC pASSERURLBmEBR LY SROE: TR
parent conp@tiods lyhowheabausyupe oA (0f (OHE, i NSTMet hy hsteidneath @ 'e

ef fective pharnaceutical or therageuti C agentshéd For exanpl e, conpounds of
formula Il etk preddft FROERt rOM2AeYsbe d6d PFE3CHanABYEELAPPara %P t hat

of 30 g3t hiffidbsetecshpyshas e wiferldhs CRIP! QLRECH hPF Odr Wi Ss _
above. Therefore, an oncologist skilled in the art of cancer treatnent wll
be abl e to diseryrmithyi edwtr “udne raxpdliynieaasi She gmonppropri at e
treatnent pr ii stering a conmpound of the present invention.
The 19 7 I@@ﬁ%ﬁ%@i%ﬁ%& node and schedul e of adm nistration of
conpounds of thi"Canptentheanimr emoiett yar ieaokasl ymoestyi ctedtatming [theary

with the particul ar conpound enpl oyed. Thus a conpound of  the formula Il
may be adni&ttat SFRACR afPreFotiFcdns FBGEe gF%ﬁY’ﬁPﬁ]‘st%%‘E’r‘bﬁ%n%r eF%& abl e
par ent epal | yit A rfl0SBGRs MBNADEFour0 o )RIM| £oomh Egerﬁg'}%%eﬁfteﬁbw thd toO
about 100 ng/ kg of body weight, or about 5 to 500 ng/nk. Conpounds of
fornula || stesuctiwmlpe domimilst r atsbwir al IBelaw al widdage whg beabhsoliiee
rang: of abooutf15 49 bo?ijt 500 ng/ kg of body 10 wei ght. The actual dose used
wll vary accort ng to the particular conposition of fornulated, the route
of administration, and the particular site, host and type of tumor being
treated. Many factors that nodi,fy the acf{ion pf the drug will be taken into
account in determning the, 15 oI udi g _kege\_sex, diet and the

physi cal conditions of the™p . pl e ¥s the propofol prodrug
according to formula | of th
propofol prodrug is shown Bélsw1&RgP-20 Z N OPronofol Prodrug In the
above formula for the propofollPprodiug, Z is the~ssAme 8s defined above for
formula Il. Therefore, an 25 anesthesiol ogist;Skid 88 in the art of
anesthesia will be able to ascertain, wthout undue experinentation, an
appropri at et reat . pro f inisterin ound . ent
Thvent i on. e RUBE0E oS Sheliuniblt Lol HORETE s PhubRE BREE C:
this inventiégnpiedEhewin ddrifaiveds,2083dpatsi didldrdwed eshroaghdutantdhai | |
vary with the particul ar conpound enpl oyed. Thus, a conpound of fornu]a I
such ag2 healbﬁ’g‘p%‘?‘b’rorb'r odiMy REGMBECadri$i SEPEG N aCally KRhq%DI &9 obiPE of
admi ni stration, pref & alyenad efg eradd y;, the dosage 5 may be, for exanple,
in the range of 0.5 to 10 ng/ kg adm ni stered according to procedures for

i nduction of gentCahpteldsehiasianakogue 't epkeice 69 Yeaenpdundebanesyathe
Alternatively,.th .Qf far be m.ni st er ral
ot usi on. CRE oo SpEBRESHRE LRy setel it Aotk G FROIB N S BlgPREFELE' T,
800ug/ kgdm n adm ni stered according to procedures for maintenance of
general anesthesia, initiation and mai ntenance of MAC sedation or
initiation and mai ntenance of | CU sedation. The present invention also
provi des pharmaceuti cal 15 conpositions containing a pharmaceutically
effective anount of conpound of formula | in conbination with one or nore

T -, =T A A




Typi cal of pharmaceutically acceptable carriers are, for exanple, manitol,
urea, dextrans, |actose, non-reduci ng sugars, potato and mai ze starches,
magnesi um st earate, talc, vegetable oils, polyal kyl ene glycols, ethyl

cel | ul ose, 16 7 March 2003 pol yvi nyl -pyrrol i done), calcium carbonate,

et hyl ol eate, isopropyl nyristate, benzyl benzoate, sodium carbonate,

gel atin, potassium carbonate, silicic acid. The pharnaceutj calM3Frpd04t i on

may al so cdittai FHBFARGC™S GURIPPUPY STRSTBRRYS SEOROMdEnuiBRLYHADY
preser vi ng, et ljng; agerts. 80d die ebk@oasnbor ol Es : SO Bbbaleca

nonol aurate, triethanol am ne ol eate, pol yoxyéthyl ene nonostearate, gPSlcer yl
tripalmtawidbob:yl fsodi uBnsuhKbsne ci Baeehamny' Irheotékan| U(CATHDhR),

foll ow ng experinental_procedures, .all tenperatures,are.understood to be in
Centi gr adea\f% %r%h n%f‘.grgpeci%fairg&f:l‘?he &nugﬁ%%&?r’agngtl 1P8§8ﬁ8¥38gg?ﬁhﬁ)
spectral clher@ct ep+sitescampestiocihedne), sbif14728)cexptessgplénspant s

per mllion (pprr‘)d versus tetranethyl silane (TM5) as 15 reference standard.
The rel at i%%2%0 ¥t peleedapdr EIPAL IS HHFIELQYS t HikX pFaNBRONVRCIN
spectr al S d n : g tiLeul ar
Fhncti onal tyHe G TRES nSpEESHEy TREREL Bl LRILEPRERY L Pla tlod AAAT uEL
mul tiplicidgsesibvepoihed asebrevadcsndigtesd (by) thier dedti20i doided et Caéhder

broad triplet (bt br oad riet singlet (s), iplet (n), doublet
(d), quart%‘E“‘(q?gkﬁ?‘?’pﬁQgI?Y (aefl])a"’,‘l%eodﬁﬁqg%ﬁaolr d@%?oﬁeéﬂs"%rd&@@oum et of triplet
(dt), 1@nd doublgidpfisnariel (@&kralheoshéyenicnh-ampliavied) f eampaktAEcMYR
spectra are acetone-d6 (deuterated acetone) DMO 25 d6

( per deut erdRIRIBST sHHGH daye Pr§deutlecRrPgrasedr )by cefprence are
(deut eroc d conventi o lqﬁ)ge I .

abbr evi at Péé)%s%cgée%l@ hgpei%‘;ﬂa c%vggfl’o%r abbr eé??l%%?%ﬁés)”%le%?y’%g?’éyed in
the art. Sook. ol, wbchlar @p 30 3vB 2rasss spelh rasreinifediRMSatbs gRatesbbut i on

mass spectronetry); Ac_(acetyl).: .Bh (phe )« FAB_ ( t om.b a nt);
mn (ni nuté‘)’?'hgo%ﬂﬁl’ 5%%0 '(55%9)';23%'3 w\{%o%‘h{'ci%f %?’5@3%%@%'59%

(di netisyl sg| S 0xj de3, THE (dostrahydr of upansoe, 17%,72Mr3de,2008, Toe, 7abl owi ng
exanpl es are provided to illustrate the synthesis of representative

compounds of 09 hed51hst an?4 P nfehit i broBhdP ot anbté 8P b 3onstrued as liniting
the scope of the.| ti i {t}_a(ggher.:g}% idd ed ;i rt w.LL.5 be
abl e to adapt tﬁ%{égyﬁgt hglg&ééﬂs\ﬁ%%ut undue e gf.zir?{ldr?ent alltnlr&c}ﬁl{&gtn% th\ghleLLr
synt hesi s péspenpouaddewvivatnveéheoscopmpbbthacsni nvphéinnmbue hbhén one

specifical]y disclosed. For ex le, in the foll gwing exanpl es, specific
salts are BRBTOYEl, hORVBr (o sai BRaPRIR0r () BIOZGAYFPIBROSEEEEN,
limting. ABpsKasBheanl LBisrasi buAbikoniisttheinepaat adowse raffedenickuer

salt of dibenzyl phosphate. Tetral kyl ammonium salts, such as tetranet hyl
ammoni um saft §¢sorhexeir dnRgretaedalthad] tshempreeented nventiion gray hbe

silver sal heg) Sp Xy met r ol. .O 1
|, P-CH épwh%?nt erlseir S%EBO%%?{%%%}& h??g(rag)ﬁofolmgz{ ?r&gl ~gﬁb
O-SMe 85 /acdomplishededopugperisicadingfl $bdi uaddidiomkel ( 16 mky16. rowpl ) in
dry HWPA (10, ) kggt,un er ﬁ’? argon at nosphere, 18 7 March 2003 was
added dr opRF$8% pFBpdrbivetiiahioRf 97% 5.7 mmol) over 15 ninutes. The

reactizxn m xturepwesphbRD pkbteedinl feelpbtenperabunsibered) afdichi eaal 30
m nutes. To this mx?ure was added dropw se chl oronet hyl nethyl sulfide

(550 ul ofb% g8eplay<d nivel )bheork t keEn BEPEe@Y &her doe 3R atfnetisnedr 20
hours, the_reagti i artiti i iLepn r (10
1) and beAsaaE (S0eErf e "IcHoREor e gt uBl, A R R P i 11
benzene (1Benpnemckial begzamet Hodect that wetce notbiapedeciatied af fdcwattére (2 X
3 10 m), dried over sodium_sulfate, and apor at ed . under reduced pressure.
The resul t FR§Coi P} r &E&RduUES LD ecst“‘é&ag’ €col p(?‘ﬁ’l“(?l‘?é‘tyogrpmc(téi“igi ca

gel, haxangrohpgn f‘r&él@@éarlﬁfrcmeﬁéﬁ%Qé”?bér@z vedbrlor el (85%yiety) @i the
title conpound as a colorless oil. 15 EIMS: TM], nmlz 238. 1H NVR (300 IHz,
CDC13, 8) buty24 gud 3liyd. ggowps.12H) , 2.37 (s, 3H), 3.37 (hept, J = 6.9

Hz, 2H), 4.86 (s .3 " 3 . 15..40,
23. 98, 26. 68, 75?%5?“%%2%2@i§5%§?2’?§f§%§§%§2%a’%c?lb‘f“eg%/%t ghoety
O chl or onethyhpr @pdtolof the acidic phosphono group in which the cation

does not contribute significantly to the toxicity or



S02C 12 83% To a stirred solution of O-nethylthionethylpropofol (3.00 g,
12.5 mol) in dry nethylene chloride (30 nL), kept under an argon

at nosphere, was added a 1M sol ution of SO2C12 19 7 March 2003 in dry
nmet hyl ene chloride (12.2 nL, 12.2 muol) at 5C over five mnutes. The
reaction nmixture was stirred for 10 ninftes at the same tenperature and

then for three hours at roomtenperature. The sol vent was evdg!ﬂ?%ﬁheao%der
reduced 5 BAB48GAEAANRAHY Bowpt r E8rPd It i1 GRBPYMRY f i S8ibgbiragietedl um

chr omat ogr (sidd eh;iil: h . &t hy, at i v .36 g
(83% yi el d)ggg¥st f\ler{dtlﬁﬁ% %éﬁ%éﬁ’ﬁa ?s&acg‘%%luﬁ‘éw g6‘?‘?%. &t I\/E)i%hl?ﬁ§l : %ﬁ%ﬁl?-l?“'m z

~' 26, [ MH+mig8Esium, z 2¥dc, 1@ntH AMRNEB00 Ml t<CDCP3efeyrredl. 221€s, ate= 6.9
Hz, 12H), 3.35 (hept, J = 6..9 Hz v eD:, (6. (S, 2H) , 7 .15 (m 3 .13C
NMVR (75 qu?gebﬁnsfn%) P3tessive 8“'43,12%93. 3%?1‘1%‘2&%4?%5‘%.3955,311‘2& %H? f% 93.

| c. Syng hesixamph e phosph@Re@sy Met hyltricaraiheinididienzyl astéthakd 1@tHe- 1)
OO0+ _OPOBN ~,PBNnOC1~0Bri ~~0O~OBn 98%A mxture of

0- chl or one€hpypesgeismipg, 20 glugamingy| ) Nenethyldl peapinphossHateines. 85

g, 10.0 .and d e 1), was . under, an o]

at rmsphe[n;%%’rlﬁ 5 ré%ﬁ%gﬂéﬁghe(a%%xlﬁ}%}ee'vvagﬂééic‘#jé%ﬂﬁ}cﬁh tto@r gg%gt e%rr%%ra ure
and 20 fil tfewed. Wfdfxritdie sahveat wadtevaporaat etlysimeacuargthénei |y N-

resi due was @gri fied bﬁ sili cq gel flash.col um chr omat ography (9:1

hexane/ et h{ tR¥&OAPE2 NG r h8RY1 M T OREx afEF bt h§fthEetate) to give 4.43 g (98%
yield).gf the tirtl %h@o%ﬁ@éﬂ@i@§t§lo%ehhawlﬂl the c28ifsMatgd 28063 CI M5 (NH3)

. [MHA+, nz 469, [M+ NH3]+, mz 486. 1H NMR (300 MHz, CDC13, 8) : 1.17
(d, J = 6.80QH08%20) (OB) 831¢ haptended ¢o9 qucompadss sogih (ghe) fxrep agdd

2H), 5.01 N R d, = : 7. 3 7.32
5 (m 10H) %%dlséma?g%r%u%}g 8)3:8"3%’.?"’/@}%6.8%#569. %%‘,1(9?5, 2?‘?”‘9

94. 14, 94. 2ontk24 0Andiz@tEs IfedifidPB V4, th35. 42hel3Frbe, |241d50,is
151.07. lc. Synthesis of O phosphonooxynet hyl propofol dibenzyl ester

(al ternat e ifg&P&eH): sozc | Zz 011 ~+ _O-P~ OBn | OBn 85% (two steps) 10 To
a stirged sol utigr ofyJgdrat hyst hitgret ldyeaRof dlndehtd?rd, A8 Wl )edn dry
nmet hyl ene chloride (15" nL) under an argon atnosphere at 0-5C was added a 1M
sol uti on ofdegdretivies iy aﬂmﬁsﬂler?éld:m%mﬁ@e ¢zifing, phawmd Jewhdaralid ve
m nut es. Ttl_les rs%%% Ql rg'ogn%}% was stirred for 10 mnutes at 15 5C and three
hours at room'tenperatureé. en ‘'t he sol vent was evaporated under reduced
pressure. The residual oil was dissolveg in toluene (ACS-grade, 20 nli);
silver di benzyl phosphate (3.50 g, 9.1 Ip s added, and the resulting

m xture was refluxed for 45 MRA@ES. P-Hrown 20 rehction mixture was

cool ed down to roomtenperature afe fi]ter@R2 After the sol vent was
evaporated in vacuo, the oily resi‘due Aflas purified by silica gel flash

col um chr omat og‘rap% (9:1 hexane/ et)gg,l acetate, then_1:1 hexane/ et hyl
acetate) to gi valE fAeivyalsiyes adeyortinhetei fPEmBLacdnpdihdasPERRI¢dw

oi | . ThBps : s ol 1 e (300 MHz,
CDC13) Egs g%lwaut i ?:cOt I;cg\r;egl@?%c%flo@\ lsehuaRdelERBVR SReskhumL( 3¢

e

Scheme 1
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21 7 March 2003 5 10 15 20 25 Ic. Synthesis of O phosphonooxynet hyl propof ol
di benzyl ester (alternate route-2): 1. NaOH + . ~P'-'OBn OH 2. 1"C ~ ~ ~
O'C1l~00" ~~ 0042%(tw steps) To a stirred suspension of sodium
hydride (41 ng of 60 O dispersion in nlneral oil, 1.02 muvol) in dry

di et hoxyet hane (1.5 nlL) under an argon atnDsphere was added dropw se
propofol (200 ul of 97s, 1.04 mmol) over 5 minutes and the réstatdhngoo3

m xt ure wa¥hetpipedRPHr HAPEASPRFBnadn 152 hepheks. QWKEHhﬁnﬂh1QQyﬂﬁdﬁﬂg€heous
solutlon dd r on qLoi . (4.0
m., 53 ? 8 Svgh?ﬁiiﬁgﬁéet é%%i ﬁf?B%gé% gQ%P Ees' %ﬁ?n%% a ’ion
m Xt ure V\B.S:ySbeBdelflOl’AtV\D Haur $s ftdatebeed unaled stthed t berasol vent awd he
excess of chl r0|odonetha€e merg%gvaﬁoratgd The residual, oil was dissol ved

in tol uenePRHPFEYgriatel U BRVETEd| RUtEFNRES RRIGHRYS ver These
di benzyd phaiee%gté4%trmva}ﬂs 04i Mlnecotd &Hed&esubbbRg fexxltéw €o¥aShe
refluxed for 10 mnutes. After the reaction m xture was cooled down to room
t enper at ur §odAawinpt disglosHeesandenkamadesvaporated in vacuo. The oily

resi due was pur | .ca chr omt ogra

hexane/ et hyl acbé:x at%%%{?dls% hg% 1&% hékgﬁg/ ecéf)%}g%acgt acjtg%) g% &%ﬁéﬁ%t@d (42~
yi el d) of ubeénti tilee ccnsmpundda&:angtaiﬂmni l. T sipramucbehathddistswe Rf
(TLC) and 1H NWR spectrum (300 CI(HS} as_an authentic sanple. Further
to the abo&@afeaGHQ§?I(:%Qﬂ%%ﬁrmﬁE@rOGPB spablej stangatdesod FMmEROWdfer
reagenf$ May-BepYsedddenentdh gL on therdagid egrLompoundyofef ofxagplg, Avhen,

a conpound of fornula | "'wherein n=2 is desired, the chlor0|odonethane may
22 5 10 15thos25 Béstebst ebaved V\l\@ﬂoadcbﬁy}undaWM@rn %p@c’a good Hheavi ng

group. 7 Nhrch 2003 sy S X- nt hesi.s .

O phosphon&&%y gh f%P%%I%'rl ciE%nzy‘%%stéam? ?Fggﬁa?e 985 a§fye5 | G-sme
+ HOP OBn GB@o@dhnb OcOfBrmGBa GI% ~ ~ OBn To a stirred solution of

0- et hyl t hi onet hyl propofol (91 ng, 0.38 mmol) in dry nmethylene chloride (2
mL) under an argon atnosphere were addled powdered, activated 4A nol ecul ar
sieves (100 ng), and then a sol ution wf dlbenzylphosphate (127 nmg, 0.45

nmol ) and N-i odosuccigin 9 .43 mol ) in tetrahydrofuran
(2 nmL). The reaction
filtered, and dil uted

oon1tenperature for one hour,
a (30 nmL). The resulting

sol ution was washed w a Nolutlon 0 ( Hhiosul fate (AL of a 1M

solution), a saturated solution of sodiwm Bhcarbonate (3 n), brine (5 ni),

dried over a m xture of sodium sul fate ang/magnesi um sulfate, filtered, and

concentrated in vacuo. The oily residue wa T%Ifled by silica gel flash

col um chromat ography (1:1 hexane/ et hyl acePat give 120 ng (67% vyi el d)
of the title conpound as a yellow oil. This pr t had the same Rf (TLC)
and 1H NWR spectrum (300 MHz, CDCl13) as an authentlc sanple. la. Synthesis

of O PRESPRANEXY TRLIKLE! 0pgLOl ¢ lhbenzylg esllrdidl t 9T NALe FPuES5A): andd 5
pharmaceutically acceptable salts thereof wherein Z is metal
or amine. Alternatively, formula II includes diacids where
Z is metal or amine in both occurrences.

The preferred pharmaceutically acceptable salts of a

20 compound of formula II are alkali salts including lithium,

sodium, and potassium salts; and amine salts including

triethylamine, triethanolamine, ethanolamine, arginine,
lysine and N-methylglucamine salts.

The most preferred embodiments of camptothecin

25 derivatives of formula II include the following compounds:

(20) ~O-phosphonooxymethylcamptothecin, (20) -0~

phosphonooxymethylcamptothecin mono- or di-sodium salt,



15 OOH + C1~0~ P OBn NaO -~ Bu 4 N+ Br OBn 45% To a sol ution of propofol
(38 ng of 979, 0.21 mml) in nethylene chloride (1 nL.) was added
tetrabutyl amoniumk>r ~ ~ui de ( 10 ng, C. 0 3 mol ) and a ol ution of
sodi um hydroxide i14(%nmg, 1 mml) in water (0.2 nlL). The heterogeneous

m xture was stirred for 15 minutes. Thed% sol ution of chl oronet hyl

di benzyl phosphate (104 ng, 0.32 nmol) in nethylene chloride (71Maich 2R3
added and tR8)reaphpsprhangpEyBethylsamprethetyor oty far aligiotemsisim The

m xture wa en dilyt ed w .o | L) shed with water
(2 n), dr?g vaegZggd?uﬁﬁ?&?Pgﬁég&kﬁgﬁgggﬁg&gg§téégﬁg$apgﬁg'n vacud.t The
oi ly residaegnasnpur shiied by28) +0ephgephdhashymrat hifinc ol tosEiagiaphono-
(hexane, 20:1 h X%ﬁf/ﬁthy| aietate @ﬂd égél hexane/ethx{ acetate) to give
44 my (45s°¥i elcgl)‘ S1HR” t FRIE - conpUhdl FOERRATIARY YE1S EhyAif AR R e thad
the sang RhHFLC) apg 1H NMVRySREEh{UGLGSOR:i Mz, CRGEL3) as,ap authgitis
sanple. Further to the above reaction Ic (alternate route-4) it Iis to be
under st oodphhaphpheoryagshylcamptptieri®- @B OBt 20 icdrr isns hpavedreindaid y
representegag the following fornula: 3 ~P-O-Y X R4 OOY wherein X
represents-alI"'éaving group, R3 and R4 are each a hydrogen atom an organic
group or an i nocgapoangsowr aficeYaly WEr elay2Q08 pr@gdabedOdirbareh 20k is a
phosphate protectin ,%roup. Exangles of | eavi ng &roups i ncl ude chl ori ne,

br oni ne, idane?tPSgﬁ at éS8PYAny 28t h@FO8 Ui t 3BT er i g gridt. MBasiBs of
phosphate RLELERLENSHGKWRAURS sBAkideoprotecting groups that tenporarily

bl ock the reactivity of the phosphate group and permt selective

di spl acenent with the nucl eophilic displacenent reaction. Exanples of such
bl ocki ng groups include but are not limted to benzyl, allyl, tertiary
butyl and isopropyl, ethyl and ~iryanoethyl . Ic. Synthesis of

O phosphongexymaethyl propof ol di benzyl ester (alternate route-5): OOIIl I
/ O Na+ + Bn0 ~P~O*O~-P~ OBn BnO OBn OIll P~ OBn OBn To a stirred
suspensi on of_ sodi um hydride (36 »g o a 15 20 60%@dlspersion in mneral
oil, 0.91 m@))—m{ d-r'y—cﬁ'rr@crxgbet hagiee (2—t> D an @p R nosphere was
added dropw se propofol (172 ~, 1 of 97~, 0.90 mmmol) over five mnutes. The
resulting mxture was stirred at Ioomtenperature fofVan additional 20
mnutes . To the m xture was then added the solution of fornal dehyde

bi s(di benzyl phosphono) acetal (500 ng, 0.88 mml) in dry di net hoxyet hane (3
m.). The reaction mxture was stirred at roomtenpergture for 20 hours and
then at 70C for 2.5 hours. The m xture was then filtgred and the sol vent
was evaporated in vacuo. The oily residue was purifigd by silica gel flash
col umm chr omat ography (h e, A0s [ ethyl acetlate, and then 1:1
hexane/ et hyl acet at e) toq§385159 P&?%ﬁgibld) of the title conpound as a
yellow oil. This product had the janme 25

A compound of formula III (methylthiomethyl ether, MTM
ether) may be prepared by treating camptothecin with
dimethylsulfoxide/acetic anhydride/acetic acid.

15 In the second step shown in Scheme 2, the
methylthiomethyl ether is converted to the corresponding
protected phosphonooxymethyl ether (compound of formula IV).
This 1is accomplished by treating the MTM ether with N-
iodosuccinamide and protected phosphate HOP(O) (OR),. In the

20 third step, the phosphono protecting groups are removed to
provide a compound of formula II. For example, a suitable
phosphono protecting group(s) is benzyl that may be removed

by catalytic hydrogenolysis.



7 March 2003 Rf (TLC) and i H NMR spectrum (300 MHz, CDCl 3j as an authentic
sanple. Id. Synthesis of O phosphonooxynet hyl propofol: O O O-P~ OBn g2 pd
/|~ ~ ~P~ OCH OBri 100%~ ~ OO CH5 10 To a solution of

O phosphonooxynet hyl propof ol di benzyl ester (115 ng, 0.245 molj in

met hanol (10 nlL) was added pal | adi um on ¥darbon (10~, 20 ng). This nixture
was stirred under an atnosphere of hydrogen (1 atm for 1.5 howmarchlheos
cat al yst wdder ep@vera by priocesst ioh Shhengh 2Cefot e thandbtdpafat ismt e fwas

evapor at ed r ced. pr, rhe t ive 70.5 1000 yield) of the title
conpound ag%gnp(?g?’gr I %fss f%i%ﬁl,ﬂlgnsfagfe "}%fest%%F%ﬁug?rf%oﬁ?‘)ﬁ@ﬁﬁérf&?ér eln
FABMVS- (ALYBcheMeHB:, mlz 287. 1H NMR (300 MHz, acetone-d6, 8): 1.19 (d, J =
6.8 Hz, 12H), 3.46 (sext, J = 6.8 Hz, 2H), 5.45 (d, J = 9.7 Hz, 2H), 7.15
15 (m 3H) .13C NWR (75 MHz, acetone-d6, 8) : 24.2178, 27. 1496, 94.63,

94. 65, 124508emd26. 30, 142.46, 152.32. le. Synthesis of

O phosphonoosynet hyl propofol disodiumsalt: OO I | 1. H2, PdICi |

O-P\ OBnn 2. Na2C03 O-O-P O Na+ 93%\ ~ O Na+ r 26 5 10 15 7 March 2003
To a solution of O phosphonooxynet hyl propofol di benzyl ester (1.05 g, 2.24
mmol) in tetrahydrofuran (100 nL) was ded water (5 nL) and pal |l adi um on
carbon (10% 300 ny). Thij ] J under hydrogen (1 atm for
one hour. The catal yst ! ) fi I|trat on through Celite, and the
filtrate was treated wt S !uf'l'é'n" of_sodjum.carbonate hydrate (263 ng in
3 nL of water, 2.12 nmol). THF'was |evapor at der reduced pressure and
the residual water solution wa~~ exjtracfed w ether (3 x 3 nL). The
aqueous gayer war evaporated to dryjness (argon streamor rotary evaporator)
and the resulting solid was dried dqvPM¥OLOAOHacuo, washed with ether (4
x 4 m), hexane (2 x 4 nL), and aggi n dried in vacuo to provide 655 ng (93%
yield) of the title conmpound as a whiteg powder. FABMS-(GY): [ M 2Na+H] -,
mz 287. 1H NWMR (300 MHz, , =7 .0 Hz, 12H) , 3. 46

(kept, J = 6.9 Hz, 2H), F°27 7 S@H, 7.28 (m 3H) . I1.
Synt hesi s of O Phosphono ~ oerol Me 2% Ila. Synthesis of

O phosphonooxyanet hyl - al pt

_ opherol + C ~O-~'-0Bn B 4 N
BrBr OBn 51% R o-~-0oBn Me / Me OBn IYE Q"

~e _le

ST™CH;

v

O_Y—OR

ifR=PhCHz and Z=H | Hy/Pd

II




O O-OP-CH 27 di benzyl ester: 7 March 2003 To a solution of chloronethyl
di benzyl phosphate (323 ng, 0.98 mmol ), al phatocopherol (409 ng of 97% 0.92
mol ), and tetrabutyl anmoni um brom de (301 ng, 0.92 mmol) in benzene (5 5
m.) was added an aqueous sol ution of sodi um hydroxide (150 ng in 0.2 nL of
water, 3.7 mmol). The resulting reactioh2m xture was vigorously stirred at
roomtenperature for two hours cinder an argon atnosphere. TheMarchx2ooare
was then di | ut etin witthe xfenagne ste@, nLihewaShee Vhtdrawat ergrodipx dfnmlyhedri ed
over neS| um sul fate,, fil tered%r& nd, eva orat eglhunder reduced pressure.

The. brown ATBEOERFGE wast Puri BBV i cd%el FP&sh c6PERRSPONAING
chr onat ogrﬁ@hﬂyitlﬁlém@ewneéet@yl (ace AW, ) t greupe @ﬁﬁsmos%r%xhe}ng
the title conpound as a yell ow 0|I 15 FABIVB+( NBA): [MI+, mlz 720

(500 MHz, @BCEZCcogplishegs Byn rf@lqyslonl with sdlBlH):hylﬁulfoémrﬁeZZDl-ﬂ) t_rne75

Sy (F BRqeiea Py ety iapileide nll ecsile Ao thyslpeeBper 7

Synt hesa. 5cmﬁm<€hphosl|:rhmoo>eymetﬂné &hmhmaxtoo:mhﬁri@ln ibasl hquebs@ulllQO%
28 5 to 7 March 2003 To

|l ution honooxynet h ha-t ocopher ol
i benoyl | eSbRILRBgoNuPLoSEo L HEF TS SarcPBaRgH BRLPAL b B MRE [ haS . aRded
pal | adi um ggysarbon (100, 15 ng). The m xture was Eh&bbe@a%n@%b4§@0A1
at nrosphere of hydrogen (1 atm for 10 m nutes (the reacti on was conpl éte
after 5 mi Blees a&e‘?u@‘ged bet. tI'L:C§ 18he 3@l ysTheaseasrmsved by fishatayi on
t hrou Cel Lt he | trat S I at_red d essur. and then
dr| ed rbn % cugie 1.{8 %‘(r(a clgoov}%un’%’%%%gfaghﬁgl net (?n%g)% amﬁ)uZ? oltd (~~0~

: el d) aSpﬁo@tﬁ@é\htlsé mthymrdsmmyur@tﬂeéﬁ.e at roomte~n~~c~ rature

FABI\/S+(NBA) [M+, nfz 540, [M+ Na]+, mz 563; (NBA + Li): [M+ Li]l+, mz
547 I1c. SynthesPs BRe O PRERMhorISE netthy Ithe preactdephe FEHUENSSdi ukh&al t -
t 1-h Pd fG gy l@h§8ﬁ%é§ f0<§§u£P 3 sSO0LBhVBPt8E to the correspondi ,
0- phosphonooxynet yl -al pha t ocopherol dibenzyl ester (100 ng, nngl) in
t et r ahydr opuebected ntphm:ph@d@@etyplaltha(dl umedthegar bonTlii9g, !y@ldrgﬁnotﬁhe

mxtur was _stirred under t e la for m. put es.
The ca]t al yg?nv ‘Estgrrlm\‘}'gg uch%I tra | rougcﬂ lﬂ%l |Bf: St?hmyef?rgﬁgl\%és
evapor at edrat rplﬁmﬁtﬁimﬁz’ﬁhwmlﬂatﬁeﬂuceﬁ Pt £6SUT 6 Evadth . Pae . 0ssulotiong ,
resi due was di ssolved in et he ether solution was then treated

with an aqﬁé@%gswﬂt?ﬁ‘ﬁm&'e%‘édt @mjr‘h —él'rjo%?@)e (1Thgspy e 190mmeuRt wafer,
0.28 mmol )foﬁﬂﬁléhQIrIesﬂ-Q ttf@aﬁww{&\Aﬁsﬁ&b%@&ﬁ&mmg%ham%%e %dfﬂ]

10 min. The ether phase was renoved and the aqueous phase was washe
et her (3 xpBosbhoand ekéd such?®s dibenzyl phosphate. The reaction is
20 carried out in an inert organic solvent such as
tetrahydrofuran and halogenated hydrocarbon such as
methylene chloride and in the presence of molecular sieves.
Reaction is carried out at room temperature. N-
iodosuccinimide and protected phosphoric acid are used in
25 excess (3-5 equivalents) relative to the methylthiomethyl
ether.

In the third step of the reaction sequence, the
phosphono protecting groups are removed. The deblocking 1is
accomplished by conventional methods well known in the art

30 such as acid- or base~catalyzed hydrolysis, hydrogenolysis,
reduction, and the like. For example, catalytic
hydrogenolysis can be used to remove the benzyl phosphono-
protecting group. Deprotecting methodologies may be found in

standard texts, such as T.W. Green and P.G.M. Wutz,



7 March 2003 dried in vacuo for 20 hours to give 73 ng (89~ yield) of the
title conpound as a gray solid. FABMBH(TE@ Q: [MH +, mz 585, [M+ Na]+,
m z 607 The synthesis of water sol uble derivatives of 5 canptothecin wll
al so be further detailed as follows: I11. Synthesis of

20- O Phosphonooxynet hyl canptot hecin '-O431 OH Illa. Synthesis of

20- O net hyl t hi ooanet hyl canpt ot heci n: DVBO, Ac 20 92% To a suSpeénsihonoasf
canpt ot hecProtécbiye QétO:Blpm?ndlr) orgahinet bythesisxi de W236ympubldshadded
acetic anh dl‘lg %12& ? and ag:;g%in; acid (35 nL). The heterogeneous
m xture wa 8FSus édp%f room tenperature for 24 hours, poured
into ice (800 nrhe sﬁagé ed;amrs 30fmautespoand tHEN HMAG edIWikdy be
met hyl ene chloride (4 x 100 nL). The conmhi ned net hyl ene chl oride extracts
ver e washedORMef vRY ercqaVshtignal ) teednisugs eéln‘é‘&%Yl%ngﬁmﬁrﬁtslmq ate.

The metﬁwl eeﬁpsﬂher ioge ﬁmdl%Dyfdfﬁéers@eee%l%esa%&gp ghye arbw%' sh

solid. 30 7 March 2003 solid was dissolved in a mni num vol une of
met hyl ene ehl oramiene Thi SSwidiahlieon wesafli | t basdsandimiluded Wwydroxibefsgl d

excess of hexane _and the t _over ht e refri erat or.

preci pi t at 88r§8pﬁgeﬁasar}$ Fégaﬁb%??ge\%va rIfJedS Ter 8? EP AR g -rrll‘}%lli’é*‘ﬁh

and dried talghivf, 5p3giom( 928 grkeslidh, 0zihke tnd @1caTBRoMId a8 %u'ﬂtgilﬂ)tlebrown
powder. az0123.6 (c 0. 55, CHC13) FABVMBK(NBA); [MH +, m ~ 409. 1H NVR (400

MHz, CDCl3aingpesoigglude ferrethiybamime,n qmen{dexiysines. srppning), N 29
(SeXt’ (‘J %g@hg{?la&mgnéo(s BQhaﬁoﬁ%fmeZH) 1%&%1(6% (2|—|)j: if%(%ﬁg’nﬁ_b

| 7. 2Hz" 1H) d, 3="17'3 He, , (s,
7.B6(t, J diBehzhzamibg, t:@@e(chamlnes (I‘RI-B:S 1I—I)cf8025)©atocju-ne8 SiHo 1 i),

6o, 68, 71, bethgnBRanglcs; (1iShhanSTpingoind, Enbo1iksy The Prd £o1td0. 6,

131. 11, 14@pal4, ptA6.fU3ith48. FhrikidL/, by157c}fk%>mak@%r%fahyl6%olfiow|e|d| bby
Synt hesi s of 20- O-phosphonooxynet hyl carrgt ot heci n di benzyl ester
P

HO-~- OBn OByopPbddigasieel prserypEaldyizpeashon net hyl t hi onet hyl carrpt ot heC| n

(1.00 244p¥_3@r activated 4 nol e eves,
20-0 mErSDI ) ande Boﬁgds 17 I\/‘épgh 20 (%"(rﬁrr%ahydro%ran ?IEB

added a suspelsphonookyfdemﬂgiucm lerthleate (2 p(bl(argla@ffeu@?n%als 44 ) anchs

di benzyl phosphat 2 n nmethylene chloride (12 nL). The
resul ting EF&‘PEPE*‘\%&%“\N g(?rr&??I TT?I FF&?Oe?tldreC)omt@CP@ élo rur &or e

m nutes, fighkenadeudieadikut %Ql:c tAbekhylsadeet FHoans30Q@ i i tThe npiditdPn
was washed with aqueous sodiumthiosulfate (10% 2 x 15 nl), water (2 x 20

m.), brinew@s@rnsplubid idyi @d’%vé’rartﬁ’djné?éfl“lﬂﬁwsf dtherebie afileming wmese
filtergg a%%n%g\lz%v Q:%rlat rfsgwﬁgtffé?u@r BaIHGe. Dol

brown orly residue wa pur| y SI I ca g sh co tography
(98: 2 et hylbyadktemtrg/, nat‘dlarmlt)elamjfedi itdcht ncheaqeito spremaghimetth vii \veeehlerdd g

0, -
gil?-IECSIIgg“ .eI d?QéOf heA§ Ié%fﬁgmﬁgg%ggog yaelrézowpgrggmuggzoofdf?" :li (¢ poarSeSnt

pharmaceuticals; the phosphono-oxyethyl moiety being cleaved

upon contact with phosphatase in vivo to generate

25 subsequently the parent compound. As shown above, compounds

of the instant invention are effective pharmaceutical or
therapeutic agents.

For example, compounds of formula II of the present

invention may be used in a manner similar to that of

30 camptothecin. The structure of the camptothecin prodrug is

shown above. Therefore, an oncologist skilled in the art of

cancer treatment will be able to ascertain, without undue

experimentation, an appropriate treatment protocol for

administering a compound of the present invention. The



15 1H NVR (400 MHz, CDC13, 8) : 0. 91 (t, J-- 7. 4 Hz, 3H) , 2. 09 (sext,
J-- 7.4 Hz, 1H), 2.26 (sext, J-- 7.4 Hz, 1H), 5.06 (m 4H), 5.28 (m 3H),
5.35 (d, J-- 17.0 Hz, 1H), 5.48 (2xd J-10.5 Hz, 1H), 5.64 (d, J = 17.3 Hz,
1H), 7.59 (s, 1H), 7.67 (t, J = 1H), 7.80 (t, J = 7.1 Hz, 1H), 7.94
(d, J- 20 8.0 Hz, 1H), 8.13 (d, - 8 5 HA4 1H), 8.35 (s, 1H). 13C NMR (100
MHz, CDC13, S) : 7.73, 29.53, 32.49, 49.86, 66.74, 69.37, 69.74March82ds;
88.99, 89. dasage,0qoder BIBh sabedwke qb7adpinistrabion 28f0ompesngs, of

126 76, 25 13 ETGETqh Sy gz gt FRspracted; Yand el

20 Ophosphemgomrm:t mﬂe:qmammd:mm:n comﬁauﬂd Mamp]no?883 ITIBus a- Bronfplferd

'-Bn I Bn 1 '-CH OH_Ta: _a solutjion of 20-
soxomet | BETEAE hAGTILE | et blast r o SO a0 V8 nifBY) Sitable

tetrahygr ofupae GEOQdMih iaRdMALE, (R dforatas %Q%t%%lalquﬂ URBHRN LAY,
(100, 500 ng). This m xture was stirred under an at m)sphere of hydrogen 5
(1 atm) foma3sbei ndicds . exEwPkeat alrysthmgam@mvédabyuh Ot. A attioo @bourto Ugtd

Celite. Th Lit e h furan.,(300 ni nd t
conbi ned fl%lg??(gt eg %fdé} B\%& rdt ecgr m%é%%u%eg %gégsur ngrh%olmgéﬁnt%i ngC’%r een
solid was wasmedavmmhmtyherls(ozne %(Bnrﬂll)Lsﬂm@de olr2Q 19%;) .or@dll ebdayel Graacuo,

and then dissolved . in hot mnethe ]% % . The solution was filtered,
concentrat 88 atPr ddifced@pPessil e #8110 rrlF%oF‘BﬁJét A'?q(?sr“‘éitéfﬁdlwg ﬁoohbom
terrperftéur@,eflghtoneml;@ura,cttlﬁq sgbyki qisems whaced iy LheJahih g Uh
overnight. Thé crystalline precipitate that had formed overni s 15
filtered ophrandudnired Compasibien giok 15%nmyleftedne tthée cnmnnundcas a
yel | ow sol i The filtrate wa ncentrated to ~1 nlL msadke t he
refrigerat 8%“‘?8? S&ha RSy taon% %g ar Hddit™ &falsjz%ehg tH?’erl rBHBgt J‘%:'I'ot al
yield: 183 tilol5b¥ing A0 AR NAYBA) factddd +Hhat Zmd&9sy[ Mhe NaltonMozr 981.
1H NMFt (400 MHz, D20,,8) : 0. 95 (t, J =7. 5 Hz, 3H , 2. 25 (m 2H) , 4
98 (d, Jthes @ryg wipl be takedyginto - agcoynty, inp)determinimyd the =

8 9 HZI—B'S 1H%ios§gé8 1,(11@:1!.1‘1:11‘1'1917 %szse)g-H) diet 6%{31&(;31\1/% &%&%Wtrofé 54

Hz, 1H), 7086t(1¢ patiedt2 Hz, 8 01 (d, J = 8. 5 Hz 8.44 (s, 1H)
Chem cal struct re nd pur| of the r oduct e conflrrre b

spect roscopy of Ps & sodrt “f#]s% &5 % negrgpp\f.%% tpnreo SEs| ﬁﬁﬁofabnﬁ'olté’

equi val ent $o@hugadi 1MolFi Cﬂﬁ@ombeem Dvertdicn. Syakhesifudure of the

20- O phosphonooxynet hyl canpt ot hecin (alternate runt ~2,Pd/C 41% 1 -OH | CH
10 To a soP¥EPeRodf PZ@WEhé%ﬁBﬁUBx%ﬁé?Hyl canpt ot heci n di benzyl ester (500
ng, 0.78 mol) in tetrahydrofuran (100 nm.) and water (5 nL) was added

pal | adi um on carbon (10 % 500 ng).\The m xture was stirred under an

at mosphere of hydrogen (1 atm) for 23U M nut esO The catal yst was renoved by
15 filtration through Celite. F{e was wash + tetrahydrofuran (2 x
100 m_), and the conbined filt BHe Trgat gd \&th an aqueous sol ution
of sodi um carbonate hydrate (9X m. watZ 0. 78 nmol ). THF was
evaporated at reduced pressure and\t he het erogeneous aqueous residue was 20
diluted with water (10 nlL) and extraested with ethyl acetate (2 x 3 nL). The
resul ting yell ow honogeneous sol utifon was acidified with hydrochloric acid
(10~) £6 pH=1. The resulting precipitate was filtered off and dried in

vacuo overnight to give 145 ny (4df6pd@id)prfdrtiRe title conpound as a
yel | ow 25 solid.

In the above formula for the propofol prodrug, Z is the same
as defined above for formula IT. Therefore, an
25 anesthesiologist skilled in the art of anesthesia will be
able to ascertain, without wundue experimentation, an
appropriate treatment protocol for administering a compound
of the present invention. The dosage, mode and schedule of

administration of compounds of this invention are not



34 111d. Synthesis disodiumsalt: 7 March 2003 of

20- O phosphonooxynet hyl canpt ot hecin NaHCO3 _ 100% 1 '-OH 1 OH To a
suspensi on of 20-0-phosphonooxynet hyl canpto-thecin (5 ng, 10.9 Eunol) in
deuteriumoxide (0.5 nL) was added a 5 uteri um oxi de solution of sodium
bi carbonate (50 ~1 of 0.44 10 15 Msolution = 22~.unol). The_heter ogeneous

m xture was soni c 1 nutes t

ted for f.ew mi 0.give_ a yellow ong S
sol ution oPaFB§C?f?¥gYpfgégéﬁF%éﬂ'Nﬁﬁ‘ 4% Yaﬁﬁoﬁ”éﬁlngiopgggéFular
96% act onecdipanh@xehmplieysd. 1. 0hubl, al compRtid SH) fo2md16MT 26kl 84(d, J
= 18.8Hz, 1H), 4.70 (d, J= 18.9 Hz, 1H), 5.06 (dd, J- 8.3, J = 5.4 Hz, 1H
5.18 (dd, JtRe7pgoppfed sprpdapy Bays by agmingsverpd mip anpoewitable
| 6. 8Hz, 1 4( ¢, = s o H) J2H) L 7. , J
B - e i e e e R
20- O phosphanpodgretfiopd caxpinptlieeci indi Sloeli urarsa t ofal Oebnate rin hg/ky H2,
Pd ! C2. N,53%1 '-OBn | OBn I -ONa+ | ___ O Nat+ a+ 35 .7 March 2003 To
a soIutiona8?156§5§5%§spﬁ&ﬁ85§§ﬁ§th;Fbaﬁﬁ?ﬁ4§hﬁ%Fdi%%ﬂzyangFE?°?7SQﬁL
0.122 mol %;eh@réﬁt rakystid s an drlOmghtandnwat es £ ( JdHaraes -addeteRalyl adi um
on carbon (10~, 80'ngl . The mi xture was stirred under an atnosphere of
hydr ogen {&1EeapafyivetyasothenGPBROUTReOEaf YL ands Mp¥nBEe@diyiniiisterad on

t hrough Celj,t ¥ fid : s e i an. _aqu S Lon .of

sodi um bi o3y bREEL ‘F30 Ing ARGt thS CRhE oY Wy SR AT SO RERIILET iR,
prPci .Rj t athe Wasrigd tesed Qhfy/vegshad widh Hﬁph?{lfﬁgﬁwﬁ' O nidRe rdid ed
in vacuo to give 35 ng 10 (570 yield) of the title conpound (light brown
solid) as acaPxBuRe oftets RrRAsshEreor mEeg20) mahet eranear boxy| agenedsh ( 18
0 by 1H I d., t i 2Q- no hegi n

di )so<(zli ﬁm SSPI%@%%FF géhatlen%ngk%aé 18&&%@%@%%%&?%%‘%&%@8& o

initiation and maintenance of ICU sedation.

The present invention also provides pharmaceutical
15 compositions containing a pharmaceutically effective amount
of compound of formula I in combination with one or more
pharmaceutically acceptable carriers, excipients, diluents
or adjuvants. For example, compounds of the present
invention may be formulated in the form of tablets, pills,
20 powder mixtures, capsules, injectables, solutions,
suppositories, emulsions, dispersions, food premix, and in
other suitable forms. They may also be manufactured in the
form of sterile solid compositions, for example, freeze-
dried and, if desired, combined with other pharmaceutically
25 acceptable excipients. Such solid compositions <can be
reconstituted with sterile water, physiological saline, or a
mixture of water and an organic solvent, such as propylene
glycol, ethanol, and the 1like, or some other sterile
injectable medium immediately before wuse of parenteral

30 administration.
Typical of pharmaceutically acceptable carriers are,
for example, manitol, urea, dextrans, lactose, non-reducing
sugars, potato and maize starches, magnesium stearate, talc,

vegetable oils, polyalkylene glycols, ethyl cellulose,



| '-0Bn OBn 1 | '-O Nat+ O Na+ 15 To a sol ution of

20- 0- phosphonooxynet hyl canpt ot heci n di benzyl ester (500 ng, 0.78 mml) in
tetrahydrofuran (100 nL) and water (5 nL) was added pal | adi um on carbon
(10s, 500 nmg). This mxture was stirred_ under an atnosphere of hydrogen (1
atm) for 30 minutes. The catal yst was ré#nved by 20 filtration through
Celite. Celite was shed éh tetrah rofuran (50 L), and FH@”@BHHWﬁed
filtrates R%+¥(Y%%é Yﬁf?ﬂd el ueo Wﬁlcﬁ?%ﬁo%ﬁﬁﬁun1@éhﬁéﬁéﬁétﬁydrate

(90 my in 2s8br8byvat ﬁ%’rlth@emmb)emﬁt r?’Qﬁ%gwranS%%UElvaE%ggggtl A

reduced pressure,” and 1he resi due was di ssol ved 7 March
wat er (15 ge}atIhe hetretisiabus nicanponakgs extsatietcw t lmaichyl afbeat e

(2 x 15 nté?g%g?géhgicsgo gkéggggtagg res tlgh(gqqfqﬁ%%ﬁggg enou sol ution

was evapor dryRess a streamdf argon a Fé? The
5 resi due wasitiiaed i sutatuma@ser nsgbh tauglvemﬁiﬁhfmuﬁ@po yuebékathhe
title conpound, (orange solld%ngs a mxture of its |actone forn1(605) its
car boxyl at BeF b+ A9 (483§t and melt e a &S byFod &ed sy 1ﬁ°N9RFanIIIe

Synt heS'sﬂéngﬂa&w@whon@pwmémmamot hecﬁé&tuam% gMHé gggodi um
salt: ) Na+ | OH To a conti nuousl’y so suspensi on

of 20- CphomphoﬁbeayﬂéehylC&ﬂﬁ@@ﬂh@Cln KfipqﬁmeBﬁaﬂnﬂ)dlocdghtersuduumlde
(0.5 nL) was ﬁddeg dro mnsg frlun1OX|de sol ution of sodium
blcarbonata b PPy Ebﬁ% ét e %onbgen zation was 15 achi eved (21 ~1 of 0.44 M

solutiygn - 9.2 Eynol theA yeblovwwheangeraps rspkdthon Obrbhedhtrbge cogpaqund
was obtained. 1H NWVR (400 MHz, D20, s) : 1. Jd = Hz,

00 (t, J = 3H)
,2.23(m 2Hyempaea%are§ aregupdpystepy te b g, &ntlggaéﬁz (EN) wBenopad, J =

?677 it eE@flébD (f?@?rﬁ%ﬂ@a%' %a%y%ti%o P?%$ganééﬂ (q%§)3%§gg$ %é

1H, 7. 46( Hhakﬁicieﬁﬁédlcé T Heo dhemiGd)2 §£6ifdE) . (5) eﬁ?rgsé\@d Cﬁn2003
I11f. Synthesis of 20-0O phosphonooxynet hyl canptotheain |ysine salt:
L-1ysine 108968 mersmil %F-P GPRM3” MgKs@p2 tetramethylsilane (TMS) as

15 reference standard. The relative area reported for the
various shifts in the proton NMR spectral data corresponds
to the number of hydrogen atoms of a particular functional
type in the molecule. The nature of the shifts as to
multiplicity 1is reported as broad singlet (bs), broad

20 doublet (bd), broad triplet (bt), broad quartet (bqg),
singlet (s), multiplet (m), doublet (d), quartet (q),
triplet (t), doublet of doublet (dd), doublet of triplet
(dt), and doublet of quartet (dg). The solvents employed for
taking NMR spectra are acetone-d6é (deuterated acetone) DMSO-~

25 dé (perdeuterodimethylsulfoxide), D,0 (deuterated water),
CDC1l3 (deuterochloroform) and other conventional deuterated
solvents.

The abbreviations used herein are conventional
abbreviations widely employed in the art. Some of which are:

30 MS {mass spectrometry) ; HRMS (high resolution mass
spectrometry); Ac (acetyl); Ph (phenyl); FAB (fast atom
bombardment); min (minute); h or hrs (hour(s)); NIS (N-
iodosuccinimide); DMSO (dimethylsulfoxide):; THF
(tetrahydrofuran) .



To a continuously sonicated suspension of
20- Ophosphonooxynet hyl canpt ot hecin (5 ng, 10 Eunol) in deuteriumoxide (0.5
m.) was added dropwi se a deuterium oxide solution of L-lysine (25al of 0.43
M solution - 10.7 Eunol) until conplete honobgenization was achi eved. A
yel | ow honbgenous sol ution of the titleltonpound was obtained. 1 '-O 1 OH
1H NVR (400 WMHz, D20, 949% actone, 6s carboxylate, 8): 1.02(t,J7=¥ar2hHxN0BH)

1 49(n1 2H) , 1”wn9(ﬁplzayimgz§¥qmnxa@ a292§¢nViQHW I DBlystdate 7the Hz,

, 3. 76 J £ 6. 1FD, 4. 2 (d, J. =18.9

o 1iy 5 PRUESE Cooty, RS Eglivy SaPolfiag g, o' “ynsyapt

Hz, 1H), 5 ﬂﬂ-vélﬁitldn- éﬁd7aHé nbld) tD .3 dehsh miekb. Jﬁlﬂdﬂitfn 3tﬁé éco & 4Hz,
1FD 7.30 (s, 1H),7.49 (m2H),7.68(d, J =8.4 Hz, ££ 7.04 F
Synt hesi s ©f ble OLpHBEEABRoGRY REhyIdWSnt (iR ci it ket nJthetlé%I @rt Wllée
L-argi i 00%,}, CHily OH 3y H3 HANe /N I
contlnuoug?% sonlégtedtghspen§#%# of 20(%)5 ?%Fhédg;l Whitnolk Eﬁdu
phosphonoosypet ip¢naapti ot hedion e npyntbeBtisol9f i compotiedsunriotide ¢@e5 nl)
was added dro MASf Ehdeuterlu OXI e _solution o .L-ﬁﬁgiglne 27 ~, 1 of 0.40
M 10.8 ~unoth® ¢3nplEEBASRofBhi 28Fi SReGAS1GR A1 &y EESCACFER owFor
honogenouseg@hpiid on i tHige t i £dX1 SPIMPU Rk aNRSL @it alsg@@ﬁldd NMBﬂtéOOawz
[DOb): 1.02 (t, J =7 .1Hz, 1H 1. 66(m2) ,1. 89 (m 2H) :

(m2H) , 3empboyedg= @owgmlrzmhe%% SF7(T, 3re N HEO qom@wueq as

15, ndY, driaksl G Lo o T OERplinER (00
7 20(t J=of. 3 Hz,1v), 83129©f diihen zg 1pHomphidce . 7. GBetdalHyr8a&mthuﬁH)

8.03(s,1H). |]1h. theS| hosphonooxyne | canpt ot heci n N15
nethylgluc%ﬁ}ﬁ%'sé 5ﬁmfﬁg%9 qﬁW%ﬂcﬁaéﬁ%SQHvP her alkali

L- met hyl gl geem nsal“ts ma&I BO0Yeed ~in Didh @O tne HQFPF HHLH Y + OH N HZ

OH OH To a conti nuously sonicated suspension of
20- Ophosphonooxynet hyl canpt ot hecin (5 ng, 10.9 Eunol) in deuterium oxide
(0.5 nL) was added dropw se a deut er igymBxide sol ution

15 I. Synthesis of O-Phosphonooxymethylpropofol

[
AN O/P\—OH

O OH

Ia. Synthesis of O-methylthiomethylpropofol:

oH * ¢ “sMe _NaH 0
85%

SMe

To a stirred suspension of sodium hydride (150 mg, 6.2

mmol) in dry HMPA (10 mL), kept under an argon atmosphere,



5 of (D)-Nnethylglucamne (21 ~tl of 0.51 Msolution - 10.7 ~unol) until
conpl et e honogeni zati on was achi eved. A yell ow honbgenous sol ution of the
title conpound was obtai ned. 1H NWR (400 WHz, D20, 8) : 1.02 (t, J=7 .

3Hz,3H) ,2.25(m2H),2.78 (s, 3H), 3.20 (m 2H), 3.65 (m2H), 3.80(m 3H), 10
4.11(m 1H), 4.44 (d, J = 18.9 Hz,lH),4.§3(d,J =19. OHz, 1H), 5.12 (dd, J =
9.8, J = 5.9Hz,1H),5.27(dd,J =9. 2,J = 5. 9 Hz, 1H) 5. 41 (dMarph=29Q@3 7
Hz, 1H), 5wa§3q§3qg:gfggwbﬁe]pﬁgpqﬁ%h 64;1Jmé-pﬁ497%, 5.7 mmol) over

Hz, 1H) , 7. 496m 20 1% 89(fnd FeBotdohZ mibure 8v85 SenlHrirddi ar4Qdol
Synt hesi s ofg 4 -Ou- pehosphonoofyr(?et ﬁyl en%lopousli’ede: I\/E~Oe8 HOIC§-| O /a{:/ Q'p'p}-{‘ 0

MeO OVe <~tRmPerat@deCHor Manclrd2(d3d ondd. Bynmievkssof To this mixture

4' - O phosphonooxynet hyl et oposi de _di benzyl ester: Me D.+ Q M0 ~ OV OH ,C 1
" O ~- OBn wﬁSKza(%%%d BHTSPNBFE 6 L O lovee iy ¥\ srléideopip Wankio of
solutiofn o hi di,hgn h hatgy (570 ), si de
(300 ng? 053%’nﬁ%3§}hg%%) hg&4fxgﬂw§$§h 200§§{ef§g%u?§%§%%ggggﬁfbf@%%ﬁg
(164. 4 ng, 20. houmsp| Jthien negtotdiopd mifxinae WRsb pelrt iwdonadded fhoveddmed ng

pot assi um carbonate (352. 2.5 ). Theresylti reaction . m xture
was Vi gor o%?ltye?f’i e gratﬁrogg“%‘l)t &?%e?aét%&regef 3?03§&§ 'm'Tnﬁ%t SHUSHRS Jia¥STr e
was then diwaect kypautticbidedahd sekteacgetl fhash asdngBnshr ormt agraphyrye30: 1

met hyl ene chl ori de/ methanol) to give 272 ng (61s yiel d)é of the title
conpound abedzghiet ef BT PRE t NehBr €ombdnedro'bishdfe vibhs vatereobheri stry

retainﬁg mL), dried over sodium sulfate, and evaporated under reduced
pressure. The resulting oily residue was subjected to column
chromatography (silica gel, hexane, then 4:1
hexane/chloroform) to give 1.15 g (85% yield) of the title

compound as a colorless oil.

15 EIMS: [M+], m/z 238.

'H NMR (300 MHz, CDCl;, &): 1.24 (d, J = 6.9 Hz, 12H), 2.37
(s, 3H), 3.37 (hept, J = 6.9 Hz, 2H), 4.86 (s, 2H), 7.12 (s,
3H).*c NMR (75 MHz, CDClz, &): 15.40, 23.98, 26.68, 78.12,
124.04, 125.05, 141.74, 152.20.

20 Ib. Synthesis of O-chloromethylpropofol:

0" Ssme S02Clz z
83%

To a stirred solution of O-methylthiomethylpropofol
(3.00 g, 12.5 mmol) in dry methylene chloride (30 mL), kept

under an argon atmosphere, was added a 1M solution of SO0,Cl,



10 FABMB+ (NBA) : [MH] ~, mz 879. iH NVR (400 MHz, CDC13, 8) : 1.41 (d, J
=50 Hz, 3H ( 2.79 (br s, 1H), 2.86 (m 1H), 2.97 (br s, 1H), 3.30 (dd, J
=14.2, J - 5.3 Hz, 1H), 3.35 (m 2H), 3.45 (t,J =8.5, J = 8.0Hz, 1H), 3.59(m
1H),3.66 (s, 6H), 3.74(m1H), 4.19 (mlH% 15 4,20(t,J = 8.5,J = 8.0 Hz,
1H), 4.42 (dd, J = 10.3,J =9. 1Hz, A960(d, J = 5.2 Hz, 1H),4.64(d, J
7.6Hz, 1H), 4. 76(q,J = 5.0 Hz, 1H) , 4 92 (d, J =3. 4Hz, 1|—|)7M33fch08f(Q3BdJ
:7.3,J = 416Hz:l,ry4l-rbetlﬁzfahe( ddeJOI::_ﬂ_cieﬂlZ 2 51L1H212L|&) 15m<59X ddt FClbvedr J =
5.1 Hz, 1H) 1H) 6. 84(s. 1H),

d, J =3.520 Hz, 2 s, 2 S,

7. 33(m 10H¥1V§3r@: vasTmreﬁé%ﬂ té% % %tﬂrzt@d £pr 3¢ mimuggs
56.07, 66.32, Gk 8Zamb7 1%k fe@%t@@e 6&441:%% Ofor 73128 Mokl 20 1Gom
92.55, 92.62, 99.70, 101.5 101. 72, 107.89, 109.13, 25 110.55, 127.82,
127. 97, 123emgerq9@r@5 Ths. 4§OLR§DQK)W§%3 €8ape3ated, uBHEeT8, rEIBICAS]

147. 14, 2 4. 9 Eh%gﬁ Sy

4' - Ophosp o%g(sﬁ%‘rgmta#% %o%om I\ée dll %ﬁ)g% I@% Oélgllfll\?edo ‘EiOechaSh
~P-' OBn CBﬁoEulﬁhl\/EGhrom@bgﬁ@y P(éﬂ-icﬁ-l Tgely sdl:#0 othedfane / ethyl

4' -0- phosphonoox t hyl et opgsi i henzyl, e 5 0.023 mml ) in

tetrahydroFE?Eﬂ % b hP) 9gE 2 agdgpéggédﬁﬁﬁﬁgh €§rﬁgﬁ @g%de §Qﬂ£Punﬂhés
mxture wag gtiféfdoynder an atnosphere of hydrogen (1 atm for 10 m nutes.

The catal yst was renoved by filtration through Celite, and tetrahydrofuran
was evapor ated at reduced pressure. The resulting residue was dried in

acuo to gj 1 . | d) . of Iec as a white solid. 10
\IéABll\J/B-~ (RE 5:?‘?%&)'&, ‘Ié‘g )iﬁr N}@g?(zf% ’Qﬂ%’g/u\/md%, 8) 1,29
(d, J =5.0 Hz, 3H 278(m1H)321(m2H)329(t J =86, J=17.8

Mz, 1H), 3.37(dd,J = 14.0, J =5.3 Hz, 1H), 3.52 (m 2H), 3. 62(s, 6H),4.09(m
1H), 4ILO?(t1HJNMB 1360, MHd), CPCIE, (8d; 1132 @, B =J]6.8 HZ7H21,2H1I7|) 3.85

44(d J=7 1 (d 7, Mar 2 003-
5. 3Hz, 1H), A{h%Bt I, %5%&?—& ﬁ%h} ¥ %%8(?6 ﬁ?’ 3313%‘“& 3?8% (7
7H),5.40 (gdz,J cpdd, 7. 8)23 &4, 33, 3?24r'944 1415 §55 He1 B,
5.89(dd,JE88ﬂ X ésZH)!rD& (s, N A
| Vc. Synt hé$Ds93f 4' - C>phosphonooxynethy|etop05|de dlsodlunlM-0 YI0O -0 HO
- 0OHO 1 Hz, Pd/C 2. NaHCO3 OO/ ."~ 96~ OMefJ ~OMa OO0 OIP-0Bn O
Bn 10

Ic. Synthesis of O-phosphonocoxymethylpropofol dibenzyl ester

15 {route-1):

||
0/\Cl Ag 0~ P—-OBn /\ /P—OBn
98%

A mixture of O-chloromethylpropofol (2.20 g, 9.7 mmol),

silver dibenzylphosphate (3.85 g, 10.0 mmol) and dry toluene
(50 mL) was refluxed under an argon atmosphere for 45
minutes. The mixture was cooled down to room temperature and
20 filtered. After the solvent was evaporated in vacuo, the oily
residue was purified by silica gel flash column
chromatography (9:1 hexane/ethyl acetate and then 1:1
hexane/ethyl acetate) to give 4.43 g (98% yield) of the title

compound as a yellow oil.



15 salt: Me"OlIY1 O~-0OHO~0COCHO OO/ ." OM-/ OB OO0 O- P-0 N a
O Na To a solution of 4'-0-phosphonooxynet hyl et oposi de di benzyl ester (200
ng, 0.227 mol) in tetrahydrofuran (10 nL) was added pal | adi um on carbon
(10s, 45 ng) . This mxture was stirred under an atnosphere of hydrogen (1
atm for 25 mnutes. The catal yst was refoved by filtration through Celite.
The filtrate was evaporated at reduced pressure, and the residugecwaseodri ed
in vacuo. The resulting white solid was dissolved in an aqueous sol ution of
sodi um bi carbonate (2.9

m. of O. 0.394 . mmol ). The resulting
heterogene%U% &Wﬂre[ﬁﬁg n1%é% %é%*ﬁ&%i @%ﬁ%d'c%%%dﬂ3 bstirred for a few
94 7 NMarcha e s t er d throu a f||t
unit. The ﬁgﬁggénégHé §JHﬁbrle\ség Ff ?ehaasgryéghllgg%dﬂ%b Sgﬂé 120 kg
(96% yi el dyhept f hg +it6le aaprpeﬂmd &8s06 \Hjteg sol7i.d wktihomyrestban (85%Jof

bans stereochenlstry [ talne FABMG+(NBA) : [WMH +, mz M- Na +
2H +, mz 721;% +93 %zfaggg %I—%M/RE’(IHOMM‘-@ (m~3H[>+) 7.32 37

E(rjn %H)_ 32“%5 f8%15 20 (1%“@{:) [géjl?i?zé’?daz,?{]”i' 16%4?73 éj’_-g ~3.48

TZH) 1H), 63(369523 5847314 =08. Qon%nI?? 31.1437.(632&112;.1625,1ngi?49?4355>.43,HZ

: = = 7. : 4. q,J =5 . :
1H | 1832519 Mk, %ﬁdz%ﬂH) . 26(2xd, J =5.3, J= 3.3 Hz, 1H), 5.28
(2xd, J =5, 3, J =3.3Hz, 1H), 5. 98(d J = 10.5 Hz, 2H), 6.40 (S, 2H),
6.58(S, 1H), 7. 00(s, 1H). 13C NWR (125 MHz, D20, 8): 22.13, 40.74, 43.56,

46. 11, 59.1¢; 63ntbesie. 4Ff Gphrpphthotkymetheliprggofs]l 8ibé6zyd4 eBter

102. 88, 103 ggér104 62 11%014 112.82, 113.23, 130.73, 135.45, 135.74,

140. 22, jaYe fPuUEN)5, 166.36, 181.61. 31P NVR (200 MHz, D20, 8) :
S (2.19) . V. Synthesis of Phosphonooxynet hyl ati ng Agents Va. Synthesis of
chl or onet hyl di b&nzyl phosphate O O Ag¥ O P(OBn}z CQCH2-1 , dA\C A-O P(OBn~
62% 45 5 1 ~)V'7 Nhrch 2003 To a reffuxed soluthn»qmmphlor0|odonetha e
(25 g of 97¢, O\ 1 i Ngheleng PL /gL oed shLveP—oal
di benzyl pho e%(7 R‘ -6(-5-26#5' @ n sev‘gﬁj W o C 0 % nfit eéJ.Bn
Ref | uxi ng was ontlnued for one hour \ After the ¥eacti on nix e was cool ed
down to roomtefperature and filtered/ The solvent was evaporafed under
reduced pressure. The oily residue was purified by silica gel ‘flash col um
chromat ography (7:3 hexane/ethyl acetate) to giv: ~.63 g (62s yield) of the
title npo~~ndygs y i ( ) (300
M. éﬁ%ﬂS 8) ?é & %%59?%9 sofﬁgﬂ§ﬁ Nﬁ? o- ﬁ@@ﬂ%l 3@§%ﬁ§lﬂidy8%ol

7.36 (s, 10&945136 NNRB(ISMﬂHE lKIﬂlB msyhyB®n680h69r36¢ T353®L)7$nd@x
127.93, 15 128.51, 128.63, 135.0 Synt hesi s of di benz

(p- toIuene§ﬂ|PSH@HE?EWP?B%%E%H%? quowés éﬂ?eé~ﬁ(é§nF?l¥tW€nSB§ PAgle ~

Ts0- CH2- O PR OB97y methylene chloride (6.5 mL, 6.5 mmol) over five

minutes. The reaction mixture was stirred for 10 minutes at

15 5°C and three hours at room temperature. Then the solvent was
evaporated under reduced pressure. The residual o0il was
dissolved in toluene (ACS—-grade, 20 mL) ; silver
dibenzylphosphate (3.50 g, 9.1 mmol) was added, and the
resulting mixture was refluxed for 45 minutes. The brown

20 reaction mixture was cooled down to room temperature and
filtered. After the solvent was evaporated in vacuo, the oily
residue was purified by silica gel flash column
chromatography (9:1 hexane/ethyl acetate, then 1:1
hexane/ethyl acetate) to give 2.41 g (85% yield) of the title

25 compound as a yellow oil. This product had the same Rf (TLC)
and 'H NMR spectrum (300 MHz, CDCl3) as an authentic sample.



99% To a stirred solution of silver p-toluenesulfonate (600 ng, 2.15 mol)
in dry acetonitrile (3 nm) was added 20 chl oronet hyl di benzyl phosphate (150
ng, 0.46 nmol) under an argon atnosphere. After the reaction m xture was
stirred for 21 hours at roomterrperaturei t he sol vent was renoved, and the
resi due extracted with ether (3 x 3 rr1_).2 The conbi ned extracts were
filtered, evaporated, and dried in vacuo to 46 7 March 2003 Mfrgk 200G ny
(99% vyield) of the title conpound as a white solid. EIMS: [MH+, mz 463. 5
1H NWVR (309! R4 : h hcho X = ,

4H) , 5. 6%" ?A;,é 3= 5o g’)EHzo,%ZI-?)% E i g‘%‘*?ﬁlﬁﬁﬁﬁ"f&? gﬁ!%&?%% hj st %,
Hz, 2H). Wahtexsafestraute?9d :abovr: reaction Vb, as explained also in Ic
above, the reagent: Cl-CH2 O P(OBn}z to can be generically represented by
the followng formula: R3 O~P OY R4 ~ O Y wherein all synbols are the
sanme as defined\ahove. 1% \\Men Synt hes of formal clfehyde

bi s( di benzyl axyphosphono) agetal: Q& O Ag+ O P(OBR—dBn Q
(Bn0} zP- O CH ~, To @ Sol ut| d’l\i\((’)fjoﬁ%t%amm BTOk )~ KN0Ba
dry tol uene /' m) was—added—9t| 'Benzy p@g‘;Qhatte (3. 7.8 | PBa
The resulting mixture was refluxed foy 15 m nutées Y65 ber an\ar gon

at nosphere. The/ m xture was then cool/fed down to room tenperatyre and
filtered. Then the solvent was evaporated in vacuo. The oily residue was
purified by silica gel flash colum chromat ography (1:1 hexane/ et hyl
acetate and thenoeshykiagetiabeppbAsybel 81 asyaih@whehrodd \Wpi chgt bengosd7 7
March 2003 crystallized to give 1. 97 90~ yield) of the title conpound as
a whit @ softigPerpl@y- ipcnigeel (RILB) [-b?q Fnod) 7 igsgliry-1qlingghezae thrne

CDC3, 8) : (5.03 J,& 9 : : J - Hz, i L 30
(m 20H). 133:.;9 l\lk?ﬁlz !"%%dgi.?’,wf%%, %ﬁmélsgpé{g%’;ﬁ, '%’Sf éaiqd?éga.%,%@fﬁ;s&
128. 48, 128r6pofdB5.(200 135.0X0.9%, - 1590t h@dll$ @fver 5 minutes and the

O Phosphonooxynet hyl eyal asporin A* 0 HOPHO "0 0 i H3 Ow __NNH_ "N CH3
O Cycl ospoF ALt Ind \IRaXtupat Hasi $tdrrednetdy| ¢mi addihiPeyhl d8parinutas -HO
iH3 O

The resulting homogeneous solution was added dropwise to a
10 stirred solution of chloroiodomethane (4.0 mlL, 53 mmol) in
dry dimethoxyethane (4 mL) over 15 minutes. This reaction
mixture was stirred for two hours, filtered, and then the
solvent and the excess of chloroiodomethane were evaporated.
The residual o0il was dissolved in toluene (HPLC-grade, 10
15 mL). To this solution was added silver dibenzylphosphate (400
mg, 1.04 mmol), and the resulting mixture was refluxed for 10
minutes. After the reaction mixture was cooled down to room
temperature and filtered, the solvent was evaporated in
vacuo. The o0ily residue was purified by silica gel flash
20 column chromatography (9:1 hexane/ethyl acetate and then 1:1
hexane/ethyl acetate) to give 205 mg (42% yield) of the title
compound as a yellow oil. This product had the same Rf (TLC)

and 'H NMR spectrum (300 MHz, CDCls;) as an authentic sample.
Further to the above reaction Ic (alternate route-2) it
25 is understood that other reagents may be used depending on
the desired compound. For example, when, a compound of

formula I wherein n=2 is desired, the chloroiodomethane may



--N NH-N CH3 O Cyclosporin A MS DMSO Oi H3 Ow Ac20 --N NH-"NCH3 O
Cycl osporin A To a suspension of Cyclosporin A in dinethylsulfoxide (250
m.) is added acetic anhydride (125 nL) and acetic acid 4B 7 March 2003
(35 nmL). The heterogeneous m xture is vi&%orously stirred at room
tenperature for 24 hours, poured into i (800 nL), stirred for 30 m nutes,
and then extracted with nmethylene chloride (4 x 100 niL). The cHabitnaePs

met hyl ene bkl osibetstekedacrvsthr eanaShBROWNEh fa¢kr 32 xX102 TACHCri ed
over magne lfatg. ;T ide is renoved at reduced
pressure tg’hgr@g\%ﬁdg 'tég F o go{lmi% erpnfo#ugé'ﬁ)rl s further purified by silica
gel chromat ogr aphy. 1C ~''~pb. Synthesis of O phosphonooxynethyl cycl osporin
A di benzyl _estel: NI.S + ~-OBn_- n0 To_a.well stirred
suspensi on I6F O‘g?g‘tg’(ﬁsrhﬂt ?’re?’f\?f%‘§%‘f‘%%’ﬂ6ﬁrﬁ‘YiP§ﬁ§’°ﬁ8%d nzyl Sk 4 A
mol ecul @r ghevasnhtedrotBel®f fahydrofuran (20 nl) is added a suspension of
N-i odosuccinimde (2.00 g of 95% 8.44 nmol) and di benzyl phosphate (2.20 g,
7.83 nmmol ) in nethylene chloride (12 nmL). The resulting xture is
vigorously stirred-20 at roomtenperature for 30 m nutes, ered, Aand
diluted with et acetate (300 ni) OThe solution is washéd w th aqygous

sodi um t hi os e (1 2 x 5 m) .l ter (2 20 i 0 -
' u- J'F P is re @/(s/il\(Dent\dgn

dried over my
evapor at ed undes 25 reduced pr essgre o]Ehe resitdle is fied by silica gel
99 7 March

flash col um chrgmat ography. Cycl osporin A Cyclosporin A
2003 5 10 15 20 c. Synthesis of O phosphonooxynet hyl cycl/osporin A: BnO-P
HO P Bn0O O H-

To a stirred solution of O-methylthiomethylpropofol (91
mg, 0.38 mmol) in dry methylene chloride (2 mL) under an
argon atmosphere were added powdered, activated 4A molecular
sieves (100 mg), and then a solution of dibenzylphosphate

10 (127 mg, 0.45 mmol) and N-iodosuccinimide (102 mg of 95%,
0.43 mmol) in tetrahydrofuran (2 mL). The reaction mixture
was stirred at room temperature for one hour, filtered, and
diluted with methylene chloride (30 mL). The resulting
solution was washed with a solution of sodium thiosulfate (2

15 mL of a 1M solution), a saturated solution of sodium
bicarbonate (3 mL), brine (5 mL), dried over a mixture of
sodium sulfate and magnesium sulfate, filtered, and
concentrated in vacuo. The o0ily residue was purified by
silica gel flash column chromatography (1:1 hexane/ethyl

20 acetate) to give 120 mg (67% yield) of the title compound as
a yellow oil. This product had the same Ry (TLC) and 'H NMR
spectrum (300 MHz, CDCl3) as an authentic sample.

Ic. Synthesis of O-phosphonooxymethylpropofol dibenzyl ester

25 (alternate route-4):



H2, Pd/ICOO~H3O0O~~H3OwD  ~HH+__ 4 NNNH_CH 10 CH3 O

Cycl osporin A Cyclosporin A To a solution of

O phosphonooxynet hyl cycl osporin A di benzyl ester in tetrahydrofuran (100
m.) and water (5 nL) is added pal |l adium on carbon (10a, 500 ng). This
mxture is stirred under an atnosphere of3 hydrogen (1 atm) for 35 ninutes.
The catalyst is renmoved by filtration through Celite. The Cel 7tMarcs Acagn
washed with tetrghydrofuran (300 nlL) and the conbined filtra

evaporated at reduced pressure. Phe resulting solid is washed-w-th ether (2
x 20 mL), he R (50 nL), drjed {l& cuo, and then dissolxed in hot |

met hanol (~@ =q)" ’Sol(utl)c}loi’S\fl "t er N#OH B nBr at ed edyeed . .-POBn
pressure to 0/nL vol une. After $B3ndi ng atuwomté’nper e for er h&Bn,

the solution is\placed in a refrigerator overnight. The crystalline
precipitate that/ forns overnight is filtered off and dried i p—vacuo to give
the title conpound as a solid. The filtrate is concentrated/to ~1 niL vol une
and kept in the refrigerator for one hour to give additional product.
Bl OLOG CAL EVALIGATI SpRp dseO e t _inventiqgn are novel
phar maceut i cal ggenata}; rep?%&ge(?lfapféégggé){nngﬁdg‘gof)%f 09r7%.1l Z)'Im meP L) MeRch
2003 have Bedhyvdeakuatadaniden vil r anuiand was Vi ggdggnvgéggggugg,y%;éniﬁg all
of these StkH:di’vS%et I}%Op[;nOer({‘g were_converted into their pharnaceutically
active parent 'corrpoun_ds_.g’S CTy 8BPd iFPfiy“Eé'f’ﬂ-Hfé%@“onPﬁ_@@btfuolhﬂimlxird]ei n
based op HPLG aal yoi & of ot uratod eoibony boriti DACeRbiBialY, prevEre ™
conversgonwé‘ls priogarsl fredtagrisupeepolfbenTiae salutiiioro ednulel sidfe iyl
Gl yei ne burrora-205PRaLe, (I 575 BEORE, B Bhebranen dat s
sol ut ![ on irlgl ?bD newtbaffeddm@s.m@gzﬂ;ﬂi. r@aetlIFInI [ g@kgﬁr@/g?@gv?gt{lg{?f
zero time int _an e_renmajni were placed in a wat er bat h.
960 ~L of S’QH?IC’Hﬁ?XL?SFkSFPhg BngﬁhaT%%emPﬁt‘g]F%/c‘i’% e edibdiad ivitwas
20 vt ot bath. 1ot canpice wer o Penoyd ey GreoAebsrolg Wiy afieh 1
water bath. 1.5 sanpl es were renoved a , : , : g ; :
120, 180, 28T SOGiufhSWRtfnufEkterrs eantd savpberatidd Ninofvaghati athe
Sl o5 ver s Sesayod By HECE 1 5 hiaaeR abY ( ma T3EpoRe prid st umn
pr olp;pf ol Zshtgmébﬁgr@@hxla?.(h("jébtaneetstﬂat:s ?\E}e;%é}%iah/eftnglt r?c(fg@@e/@,(rjsgga. a2 1shown
in Figure [, e results denpnstrate tha e propofol prodrug is a
substrate ﬂ‘%%‘%?i%ﬁ‘% Bﬁ‘a&ihgfa’é%.géﬁe(éf Bod4SPoyieildy Bfaltbet itdrt lien
Rats Propotohppundr 4y wasyaneparAd .f @hils. brddic@Cly ncent ratjon of
68 ng/ r% in 8 9% Sodi um Chl ori de | nLecti o\r%,r USP. Tr?‘:ys" t(?%ngseaﬁioer g?ﬁ o(r’iﬁltdg
equi vfa{]l nt 2P8 36 My mpsstrums(390MiHieh ©0OBs)prspehokutiibet peogatple prodr ug
dmi ni St ation. | TRerey al pat on oo Ven & ACbbsRor Cor AR R =T ek thad) it
conduct ed #whthoth® wedersodditeir afeerBagkry:rats wei ghing 5 820 and 650
g. The 820 g rat received 200 uL of the propofol prodrug i.v. fornulation
(equivalent to 9 ng/ kg of propofol) in th&tail vein. A blood sanple was
taken fromthe tail vein (wth heparinized s;érBi nge) after approximtely 12
m nutes. The 650 g rat received SEf AEUR d sedative : ~G Met aphane
prior to receiving the propofol pegdrug for@BPati on. The 650 g rat was
injected with 125 uL of the propofol prodrug tformulation in the tail vein
and a bl oogas as®| gerv@si dAkgN dep@skthigetiabl, VEL Nediy L1 rini.zed syringe)
after approximately six m %t esp%@The gl oog sa%pf%%i%‘glﬁ%%lﬁ'r ats were
assayed for propofol by HPLC. The r %ults of the propofol prodrug injection
in both rats were simlar. Both rat bec@ms unsteady after a few m nutes,
but never lost their righting refled B vi sual observations, the
rats fully recovered fromthe 20 grdpghol\ rodrug injections. Blood renoved
frombeth rats confirned the presenR4 of ;fs)oﬁf)fol t hrough HPLC anal ysi s.
The rats did not display signs of disconfort due to the propofol prodrug.
(4) Phar mne¥ekitidt i € EPRIFEAENBA ian Beedn5 Jrqphrar nREokhdeR4c stdidyadmval Vi ng
Diprivanqg(glt&iéq{o I 0 s _performed in a dog with a sufficient
washout perlod bet V\%]g(%g’stgéi gggg?\f{:’g Brood ConEhtiy SRRt B¢ Ked
using HPLC with fluorescence detection while brain activity was nonitored
with two | ead 30 el ectroencephal ography (EEG. Prior to dosing the dog, the
dog was blindfol ded, cotton was placed in the ears of the dog, and the |egs
of the dog were bound to minimze novenent and other outside stinmuli so
that the effect of the propofol




52 7 March 2003 on the dog's brain wave activity could be nost efficiently
noni tored. The eval uation of the propofol blood concentration versus tine
was conducted with a beagle weighing ~ 13 kg. 5 Approxinmately 8 nL of bl ood
was taken prior to injection to be used for standard curve preparation and
a zero time blood level. The dog recei v&d a vol ume of Diprivan or propofol
prodrug fornul ati on equivalent to 7 ng/ kg of propofol via inj Yecth 2083 in
the c.., ~-¥%iaiphoephate | pravRrng| PERIBanpEsampbee ohkéAaribm erohes t he

cephalic (4 e Ln or mylation inj Lon sjt ] | ar, or
saphenous f\}gcitlr}}%vw ?ﬁqﬁgggkf n@re%pfs};/ér'i ngg)ﬁéffertg%ﬁg%tg, Q?O %)f%' ggH%’ﬁd 30
m nut es afdwertadile | hpevingn.gmlupod saimengslarer efal sloodpikere aptrete60ingo0,
120, 15 180, 240, .30]? 360, 480,.and 1440 m_nutes. Bl ood sanmples were
extract ed & FEOVRTHE® pPERFOH PImEBAPHPEI Y haft reRa T tlak et A5onthde
dog. The dagmas;iftast et f AheapRpHRsprake! Yg%ubou%lﬁdpr?@'rm_&@ reeeb¥t Nget he
D privan or propofol prodrug formulation. After the 120 m nute sanple 20

was taken,digrdlafmpands lithweliheo Anchronatbrc FBePlsesmginken rescthendog

after the 480 minute:b ﬁ%kﬁ%ﬂ& i gLs. T | at d] was
Hills' Sci encgﬂéyet%%ﬁ%gn%nce. e’ do %/aislr?%lrlu%-g]le?‘gﬁt 7§%r ﬁggycﬁgg{ﬁ&lz
hours of lighbeReyl day11yb, Thereonsensi 10&@&@6@?%;591, | ath{PE Bh@op-
sanpl es was determ ned using HPLC wth fl uorescence detection. The results
are shown G¥RTRgAIE -2. The bl ood extracti on and HPLC met hods used were
based.@n work reported by Plunmer (1987) with m nor nodifications. The
sanpl € preparati on and 30 assay procedure used were as follows: To a 1 niL
sanpl e of Ixoo8SyntbBesgis obft Ophlosphbarnaimethyljxrcpdfil udibénzyphdedtet
phosphat e fer (0.1 M_pH 7.2) were added, vortexing to mx after each
addi ti on. E?Lil"eemas‘?? 'F"I%BES)ZOOS mL of cycl ohexane was then added and the
sanples were mxed at 75 rpmfor 20-30 m nutes. The organic | ayer was
separated by 1ym nute of centrifugation at approxi mately 2000 rnp.

Approxi mately 4. of the organic layer was transferred to
cont ai ni ng of dilute tetr&@rethyl an@oni um hydr oxi de

appr oxi mat sa@ vent Waﬁ_ porated tQ es P—%Bn
T e S g

~ v). The
st ream of er?'g%‘//a réco%é? P
sanpl es wer F=\~f ~ntri f uged 15, 000 rnp br 30 second 0 renove any | U
ptandard curve

pari.3_cles, ang—t+he supernatant was injected on the HPLC
sanpl es were p¥epared by spiking 1 nL aliquots of the initial blood with
propofol at concentrations 5, 1, 0.5, 0.1 and 0.01 ug/nL. These standards
were treated the same as the sanples. 15 The HPLC system consi sted of the
fol | owi ng Shi nekz uaceiporedt ssuspenbdAR mpsedBEh - hPArsgst dd6cont rof | er, RF

353 fl uore%?genc%.det ector, and Sl L-10A,aut o, sanpl ely The C paraneters
vere as fofYows HEPEFAP on W 2B GHRANd Rhtssi dn oAt 3%B° fiYow F&¥e at

1 nl/ nisn; dheehdopetlnsTe (MamL3- Athddr uhn depgodi NEEnEHAROTWAs added
concentration. The HPLC colum was a Zorbax RX-Cl18, 15 cmx 4.6 mmi.d., 5
pm parti clérgpwise Mpbidpefedasél A2 wasl 6@ 40 97/, v) Oaget amael) | evez5 five
phosphate, 15 m\/ITBAEli Buf f er ‘ﬂ;{c.?. 1. l\/bbicl e Phase B W%S 80(:110: 0 (v/ivliv)
acetoni triTE2Uh@ter: PEF. MoB e BhasBBTRAS udF t 0 SEFEARY25 dthe E8PTImM

after the té&ypotatntk pfOPoiP| aglitt Bshabi 2g Mobites Phasethe( hiZtahd wad
m nut es, respecti Vecléfigﬁ,l The dog exhi bited signs of anesthesia upon
I

i nj ection B#eMot h 3 at ith®s  ba§€dubhoRi suaPf obs e lsiphvsled EEbis-
patterns. fr nes i a,f,rom 3 Fmulatio in
20- 30 jr?nu?@%&g?%iﬁoioii Lﬁ%&gcﬁgégl S ﬁ%‘g‘& tlmh(j] fr@é)'(r)néglpnj g@%?&n 0 thg§y

pr opof ol pdide tigoapgprioxiarai @ tnhbse Theomeaytéomn omixgfurd pvavastithed at
Solubilit ~ Estinmate of Canptothecin prodrug in water 54 7 March 2003 The
wat er sol ub@@fptij'e’ﬁ?e?%@%%lbt%&wrﬁ Fftdighen @teat®F tieadn 250 RGLEE - based
on vi sual a i 6) s t i r Qdr pP-cRt ) ~ iC
Study 5 A ?%gugf%rﬁ“ggclﬁtggwggeél éé\%gp\%\nat ﬁgc?ggpﬁgé}lgﬁgﬁagég( (?Vg 5%???/%
of p-cpt sohutviacop. The reEdiva mesidie0ad cpirafieedubyesilpebd4g8laddatshe

t enper gt ure s 37C. The conversj.on of p-Gpt, to ca heci n _noni t.ored
by TP 160 LT PAF AT PPIN: (DRSSt i kK BTG CHPRCt Io (RSP LB #17606
acet oni t ri tBefONUMN hef@iae tR¥d Clibe thr g M 80 4gbvani. og $79MyPaLE) CbE si ze
15 Detection: 370 nm W Flowate: 1 ni/mn Acid phosphatase from bovine
prostate (Ehgnh}tlohecrreitd 2 ¥hovaY iR dite Profety daql e same

denonstrate that the canptothecin prodrug is a substrate for phophatases.

a tub
AH) sol u?i on at



20 (7) Pharmacokinetic Study of the Canptothecin Prodrug Using Rats

Phar macoki netic experinments involving the dosing of mal e Sprague- Daw ey
rats with fornul ati ons of the 25 canptothecin prodrug and canptothecin were
undertaken. The two formul ati ons of the canptothecin prodrug that were
exam ned consisted of the prodrug dissofved in 15 nM phosphate, pH 4.0 and
canpt ot heci n di ssolved jn organic cosolvents. The foll ow ng i"sMarcsuditgry of
t he phar maBok{Hed)i card kP8R ngpretrum vol Ui, tHC loanpisome givk henddicug
formul atio QL anpt ot hecin fornul ati on was prepared at a concentration so
that a dose equivalent to 1 ng canptothecin per kg weight could be given to
the rat. The formulation was given to the 55 7 March 2003 rat using an

i ndwel l'ing_canpula in the |left jugular vein of the . Blood sanples were
t aken vi a 5&%%&9\@???’@ FEhd ﬁpg‘é’é't%’d‘yf“ﬁt}‘ﬁip?’?@ﬂ%g#' ugul ar vein of the
rat . Both cannulas were rinsed with heparinized saline prior to use and 5

cont ai ned heparini zed saline during the study. The rats Were anesthetized
wi th sodi um pentobar b priofQto insertion of the jugupar—cannul @& and

kept anesthetizeg=wth sodi um &k:_n ar bi tl_ilt during the=€¢tudy. The gat H\M re
plG.:~a o- a 3 '@g’b‘a/u{ g the Mgnd QC ized, Y8l ood
sanpl es of appr eI y 1506uL B t akengoobor to ghgnd afterOH 3,

5, 10, 15, 20, 30745, 60 and 90 minutes after the formyl ati ons were given
to the rat. The bl ood—sanpl es were placed in mcrocentrifuge tubes 15 and
centrifuged for 20 skconds at approximately 15000 rpm A& 50 pL aliquot of
pl asma from each bl ood sanple was transferred to a second m crocentrifuge
tube. A 150 pL aliquot of chilled acetonitrile was added to the plasma and

the preparationphs x/05bexedoh 0lof5 SE51EEIShortd it vALrgHBEo 20 LB iyl ed
sodi um phosphat e (Oa. 1M pHOY.é)) was t hen oadde . Thgq%onpe o 'ﬁbe&?ﬁ

Ba
e

)

ents int
m crocent r ebtige tUdds mgr e Ou@dttexmdot br 1B seeidratwlandl@emtl)i f wged afdosied20

seconds at _appraximately 15000 T ernatant_was transferred tog an
PLC aut osBADrant ult of ‘errtaty 18,20 MBSl IR cndREntS “V8a i st
syst em conghaked 0f Ahrodshdani 68 Iidredewn corpasant Forl G | OARCAYUIP. The

SCL- 10A system controller, RF 535 fluqrescence detector, SIL-10A
aut osanpl eFatasdysht wae)  remlV TPy oA idditdid 0By dlhqavsih ef et vy sabdatthsoc) .

The HPLC ] S r f . i i eRhSSi 30
a5 o LT DeRFEDHHE GyRhordi bl SR rdleutd B B0 TRt 2

X 4.5 1n i (d00%5 yhebdrtiaf etdezetithe nodipeunghase was 6% LPEsiM sddi.um

phosphat e, pH,6,5/25% . 56,.7 r.C 0 itrile (v/iv) with 25 mM
tetrabutyl 5@1%%?3%1 %(h?/%ar‘%%]énng%togrég? gteg‘%%%%@géeén ion-inpairing reagent.

As can be seen in the graph (Figure 4) the prodrug provides canptothecin

plasma | evel s which are equjval ent %c; 5 those attained fromdirect
i njection gﬁBgéﬁﬁFB?hecfbﬁ’ ]n'of‘bf&n'rz co-sol vents. The graph provides the
mean with standard deviation for five rats which received prodrug and six

rats which recei ved canpt ot heci n. 57 7 March 2003 12 34567 89 10 11
1234 ' NMR (300 MHz, acetone-ds, 8): 1.19 (d, J = 6.8 Hz, 12H),

3.46 (sext, J = 6.8 Hz, 2H), 5.45 (d, J = 9.7 Hz, 2H), 7.15
15 (m, 3H).}C NMR (75 MHz, acetone-ds, &): 24.2178, 27.1496,
94.63, 94.65, 124.08, 126.30, 142.46, 152.32.

Ie. Synthesis of O-phosphonooxymethylpropofol disodium salt:

Ill OB 1. Hy, Pd/C II" o-Na+

AN APTUDBY 5 Na,CO AN AU

0" ~0” “opn ————-»9;y 2 0" 0" Y5-Nat
0



W claim 1. A conpound according to formula T: OR O ~~ORl | ~ORZ n
wherein, mR O is aresiriuf ~.~ ~ an al cohol -containing or

phenol cont ai ni ng phurmaceuti.cal conpound, Rl is hydrogen or an al kali
metal ion or a protonated am ne or a prgtonated am no acid, RZ is hydrogen
or an alkali metal ion or a protonated amne or a protonated, gnino,ged d,
and n is an intege 2, bhs j ;
phar maceut i cal }I‘g a%c%%&égﬁénsa?ftnsbt ﬁggggﬁéﬁgﬁ%ﬁ(ﬁ%léa ane deri var%zl‘\(/les of
t he fornukeatér [ (OCHDS (@CHZ). 240P0) ) ( GiF) ©étvahhtbrodiuranT (0@ mAxaneasioi ety
bearing on the Cl3 carbpn om a,substituted 3-am no-2- oxypropanoyl oxy
group; y ia‘gldfa,8 ' 13; ?g F@“t’o #d aﬁa?ﬁi?gbgp 1otnorﬁaqui%1 6%&%! ug&\%.m@.- The
conpound aeggr diRgutre Qb@iﬁtirrébeﬁﬁﬁérsﬁydr@%&@hPi-&Qﬂﬁaféirﬁhé”hour.
phenol - cont ai ni ng conpound is selected fromthe group consisting of
canpt ot he@hg, GHmtthedds AFELIGHeLY pfopbFationt shssrab, Galtidsin #a@dnd
cycl ospor in A h ORQIL qhdi ng 1 al , i | kal i
nmet al ionltglg Igf]lat\:fgtézqﬁas% eachr{%r?gg%g{ltgeglnﬁ%/?%%loglc&é 3 f‘%ﬁm?ﬂ%&g?%tu%
consi st i npydfrasedi (263 patqassnundaml | iafhi waktet, 4.2 AZompalnd sEHECtwks from
the group consi sting of: 58 7 March 2003 O | ~ N ~ W NI CH3 O
Oyol ospor FHARCARGH PResier. Goslicith: SrogoRrs) and Fe, FREiepALz yater

sel ected fsamtibe gipuUPegopstséd ngieh wdicagens § ad kak) . mefr@l Lgneownd

am ne; 4 and pharmaceutically acceptable salts thereof. 5 5. The conpound
accor 89 ng 18ye&l aWat4, V'@ tteadly ZArynpagep bR | PGt 88 fFomthe

group conslstl sadi r Ranihae, sdiyi £t o] Lne, 'ﬁttpxla'ne,

ar gi ni ne, %:vé ior%g,tggl) hg%{ocrgjﬁ?%egjag%& %— ngt hi/cflgjloﬁc‘g%lgnteﬁ%a 509"147tl rch %03 1

6. A conpaoundioacaasheny wicH crhdmm (4 1x R 6Rp; CHxéneé (21 ¥ 4 mL), and
again dried in vacuo to provide 655 mg (93% yield) of the
title compound as a white powder.

15 FABMS-(GLY): [M-2Na+H]-, m/z 287.
'y NMR (300 MHz, D0, &): 1.22 (d, J = 7.0 Hz, 12H), 3.46
(hept, J = 6.9 Hz, 2H), 5.27 (d, J = 7.5 Hz, 2H), 7.28 (m,

3H) .

II. Synthesis of O-Phosphonooxymethyl-alpha-tocopherol

20 1IIa. Synthesis of O-phosphonooxymethyl-alpha-tocopherol
O_T"OBn
NaOH
f tpos Me Me OBn
AKtocopherol  + Cl/\o'—ﬁ’_OBn Buy N Br
51%
OBn Me



2 wherein, 3 RO is a residue of an al cohol -containing or phenol 4
cont ai ni ng pharnmaceuti cal conpound, excluding taxol; 5 and pharmaceutically
acceptable salts thereof. 7. A conmpound according to claim6, wherein said
2 compound is selected fromthe group consisting of: H3~ S1 0 o -NI C-~ O
Cyclosporin A and 1 8. A conpound according to formula IV: R @Q.Q-g2%¥3l V (
) n 2 di¥inzy¥Bleate2Q03 3 wherein, 4 R 0- is a residue of an

al cohol -contai ning or phenols containing pharnmaceutical conpound, excl uding
taxol, 6 Y is a phosphona protecting group, and 7 nis an integer of 1 or

2. 8 and pharme%gﬁ%yl&pcgft&g%%?% gﬂb%?ltzyléPgaPﬁ‘aﬁgn?Sggdmght he

accordlng to clalm erel n sai
group consi. 8 ngnel), Gyl:ﬂ)bespmmpshdtﬂ wWhéed i mg Yoifs % ¥ph ot namgdl ot eahdng

group. 1 10 The C ound ac t | ai m 8 erein said 2 hosphono
prot ecti ng (S)ng'ﬁp %fr he(%é)‘r;loﬂi‘}?'S GC’CQ‘FM;I@T(?HQ ot 2enesns | (group,
a t-bugyl g )O%S %cﬁéd ¥dn ‘bcﬁ!&iﬁh NGtabhebraceaRabhgapBRsabal €50 mg
protecting groups. 1 11. A arnaceut|cal conposi_tion, “conpri sing:

7 March 2008 @ 2annlequecvtawran%u%tmﬁ a c%mmléi@@@r deagtiencmakpnre 3

and was vigorously stirred at room temperature for two hours

under an argon atmosphere. The mi¥*ure was then diluted with
benzene (10 mL), washed with water (3 x 3 mnmlL), dried over
10 magnesium sulfate, filtered, and evaporated under reduced
pressure. The brown oily residue was purified by silica gel
flash column chromatography (10:1 hexane/ethyl acetate) to
give 336 mg (51 % yield) of the title compound as a yellow

oil.
15 FABMS+(NBA): [M]*, m/z 720.

4 NMR (500 MHz, CDClz, &): 0.85 (m, 12H), 1.21 (s, 3H), 1.27
(m, 24H), 1.75 (m, 2H), 2.06 (s, 3H), 2.11 (s, 3H), 2.14 (s,
3H), 2.54 (t, J = 6.8 Hz, 2H), 4.97 (m, 4H), 5.20 (d, J = 9.3
Hz, 2H), 7.31 (m, 1OH).

20 IIb. Synthesis of O-phosphonooxymethyl-alpha-tocopherol:

,Pd/C
100%




4 a pharmaceutically acceptable carrier. 1 12. A process for preparing a
conpound of claim4, 2 conprising: 3 renoving a phosphono protecting group
froma conmpound 4 according to one of the following formula: Oo YO ~P~ Y 1
O N~ NI C-~0Cyclosporin A5 whagrein Y is the phosphono protecting
group; and 6 recovering the product. 1 13. A process for prepaging so3
conmpound of cl a ' LSidy: o3 ' Qqﬁgggg g rauha
ROH 4 mhere?k?lg Rgggeggsg fggigughggﬁghﬂg?co o|-cgﬁ?§?%1ﬁ§ﬁb %€%§%O|6
cont ai ni ngdjdteramcenstenl (8dnpound, 18xomedd ngnt deshcahydé2fdrdar dA02603 7
and pharmaceutigal Ly acceptable salts the f, wi th diyret hyl sul foxide in
t he preseﬁ@gso?ggﬁgtP@igﬁﬁ§HWi88 §a§%8nac€ﬁﬁﬁ é@?d?gkhd&gg Péé§9§?iﬂésthe
product. Ilsdfered prockes bor prtepsphége a sOMYdRdgeh ckai ndm) 2 LaNpRosi ng:
3 reacting a conpound according to fornmula Il I~ ~ ~StJ~~ (1 1 |1 ) 45
wher ei B, nRugkes s (BheckracklioR YRS aFeBROPLRoAEEFRI AgMOPVUBRENSGS? J&6EES ni ng
phar maceuty gal nmpo Walel Ol yer@Rd 48 ar ppced 4 I t abl e
salts therﬂé%f ,TLQ(@Wi tlkglm%f-i %égéggg?na&n%e r’e?nd adprg?ec%?gd ph%%o?tih%%g |Bd of
10 fornmul aCOX®,) (OVe, fihbrate Wasseyaphosphdnetpretucedngpressyreupandnd 12
recovering_the product. 1 15 Th r according to cl.aimi14, wherein
the 2 phosbkﬁ%lﬁogﬁ%g ectl n‘éa%ur%'upﬁllg ]sq'gl%gc%:t (ﬁﬁmﬁogﬁgt easgr%u a]f%%né?sf"flng of
a benzyl gsmeint aot- but yhggrupsand.ciri)al 4y a4 iiomdshl dbl, AwReEROGaef
treatment which conprises 2 admnistering to a patient in need thereof an
ef f ectlive BnabRbe ¥F ZOWDiFWsIAGeSHEccording to claim 11. 1 17. The net hod
according to claim 16, wherein said 2 conpound is admnistered orally, 1
18. The method according to claim 16, wherein said 2 conpound is

adni ni st er EABWS+ &Ry al [N1*, mg3 B4Rar M 200813 4n/i0.583e @B +cdnpouritt
according to formula I_as a 5 nedicanent. 6 7 20. The use according to
claim19, ﬁhﬁ}ﬁgﬂ1mi%(§%? conpound is a propofol derivative and the

medi cament 9 produces an anesthetic effect. 10 11 :'.1. The u, e according

to claim19, wherein said 12 caonpound_excl ude; - propofol_derivatives and
the nedi cafdft 13SKREhALE- t uRSr alrPhesphoncoxymethyl-alpha-tocopherol

disodium salt:

o)
o/\o-?ﬁnm
2. Na2C03
89%
Me Me Me Me
o
Me Me
15 To a solution of O-phosphonooxymethyl-alpha-tocopherol

dibenzyl ester (100 mg, 0.14 mmol) in tetrahydrofuran (10 mL)
was added palladium on carbon (10%, 18 mg). The mixture was
stirred under an atmosphere of hydrogen (1 atm) for 5
minutes. The catalyst was removed by filtration through
20 Celite, the filtrate was evaporated at room temperature at
reduced pressure, and the resulting residue was dissolved in
ether (2 mL). The ether solution was then treated with an
aqueous solution of sodium hydroxide (11.2 mg in 100 mL of
water, 0.28 mmol), and the resulting mixture was stirred at
25 room temperature for 10 min. The ether phase was removed and

the aqueous phase was washed with ether (3 x 3 mL) and then



14 15 22. The conpound according to formula I, 16 17 RROp O-ORl | 18 ~OR2
n 19 20 21 22 wherein, 23 RO is a residue of propofol, 24 Rl is hydrogen
or an alkali nmetal ion or a protonated am ne or 25 a protonated am no acid,
26 RZ is hydrogen or an alkali nmetal ioggor a protonated am ne or 27 a
protonated am no acid, and 28 n is an integer of 1 or 2; 29 qm%ﬁ§h5m°3

phar maceut | y;Ac b saht regf 1 . nd -a rdi ng
to clain12%€ﬁ%%e%gig§€ﬁg ggraggaﬁ?aﬁgtgﬁ ?8ﬁgo?§R%aaA§@%2gggﬁgﬁdege% %ntly
sel ect ed frtoM ST el wrdbwls congiayt spgidf sodi um potassiumand lithium 34
35 36 64 37 38 39 40 41 42 43 44 4~ 4 E: 47 48 49 50 51 52 53 54 55 56 57
58 59 60 61 62 63 64 65 66 67 68 69 24. A conpound Il p-~CH-O~ -OZ O
Z* 7 Mar chra8es+ pder@i:n [#H]S, say eceed, f nom thg *gr avp eomsi sting of

hydrogen, al kali metal ion and amine, and nis an integer of 1 or 2; and
pharmaceutically acceptable salts thereof. 25. The conpound according to
claim 24, wherephe 2 ispidilependentd v sekect edsbigmd he fLounIQRY Stigho of
sodi um trometham ne, triethanol am ne, triethylamne, arginine, Tysing,

et hanolSam campinot v aret il Jdgladcambee fu28heFhée taihed nals ateldrakisng to formul a
IV, /OY R On pY wherein R0 is a residue of propofol Y is a phosphono
protecting group, and nis an integer of 1 or 2~ and pharmaceutically
accept abl exsnl t Syitis £ .of2 20-0-PhdEphbtooxPmEKtcand totDeddh Wherein Y is
a phosphono protecting group. (1V) 65 7 March 2003 70 28. The conpound
according to claim 27, wherein said 71 phophonoprotecting group is sel ected
fromthe group 72 consisting of a bengyl group, a t-butyl group, an allyl
73 group, and ot her acceptabl e phosphfate protecting groups.

To a suspension of camptothecin (5.0 g, 14.3 mmol) in

dimethylsulfoxide (250 mL) was added acetic anhydride (125
10 mlL) and acetic acid (35 mL). The heterogeneous mixture was
vigorously stirred at room temperature for 24 hours, poured
into ice (800 mL), stirred for 30 minutes, and then extracted
with methylene chloride (4 x 100 mL). The combined methylene
chloride extracts were washed with water (2 x 100 mL) and
15 dried over magnesium sulfate. The methylene chloride was

removed at reduced pressure to give a brownish solid. The



74 75 29. A pharnmaceutical conposition conprising an effective 76

anest hetic anount of the conpound according to claim?22 and a 77
pharmaceutically acceptable carrier. 78 79 30. A nethod of teatnment which
produces an anesthetic 80 effect conprigyng adm nistering to a patient in
need thereof 81 an effective anesthetic amunt of the_conposyg%gg of oGl ai m
82 29. 83 §4 34 ﬁa?haﬁ@%ﬂré&a' 1GOMROS bl hORLHROMRLY &89 %3 etn]e%%&%)é 85
anest heti ¢ anount of the conpound according to any one of 86 clai 5-28
and a pharasberideal Tyisceeptbbde wasrifdlte82d8&ndl.diAutetchoditdf @r @duci ng
an anesthefic effect whic 9 canprise mnistering to a patient ip need
t her eof an%‘@]ﬁfi ef FEE TR e %ﬁe %qrgco frﬂfﬁnﬁqﬁn tﬁ‘@pé:o 3&5&1§Bgor &PngtF‘S any
91 one of gégy P#-AS. The precipitated solid was filtered off, washed
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T a solution of 20-O-phosphonooxymethylcamptothecin

Gibenzyl ester (500 mg, 0.78 mmol) in tetrahydrofuran (100

mL) and water (5 mL) was added palladium on carbon (10%, 500

mg). This mixture was stirred under an atmosphere of hydrogen

5 (1 atm) for 35 minutes. The catalyst was removed by

filtration through Celite. The Celite was then washed with

tetrahydrofuran (300 mL) and the combined filtrates were

evaporated at reduced pressure. The resulting green solid was

washed with ether (2 x 20 mL), hexane (50 mlL), dried in

10 vacuo, and then dissolved in hot methanol (60 mL). The

solution was filtered, concentrated at reduced pressure to

~10 mL volume. After standing at room temperature for one

hour, the solution was placed in the refrigerator overnight.

The crystalline precipitate that had formed overnight was

15 filtered off and dried in vacuo to give 155 mg of the title

compound as a yellow solid. The filtrate was concentrated to

~1 mL volume and kept in the refrigerator for one hour to

give an additional 28 mg of the product. Total yield: 183 mg
(51%).

20 FABMS+(NBA): [MH]", m/z 459, [M + Nal*, m/z 481.

'H NMR (400 MHz, D;0, &): 0.95 (t, J = 7.5 Hz, 3H), 2.25 (m,
2H), 4.98 (d, J = 5.0 Hz, 2H), 5.14 (2xd, J = 9.3 Hz, 1H),
5.22 (2xd, J = 8.9 Hz, 1H), 5.48 (d, J = 17.0 Hz, 1H), 5.60
(d, J = 16.9 Hz, 1H), 7.54 (s, 1H), 7.56 (t, J = 7.7 Hz, 1H),
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I11d. Synthesis of 20-0-phosphonooxymethylcamptothecin

disodium salt (alternate run 1):
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15 To a solution of 20-0-phosphonooxymethylcamptothecin

dibenzyl ester (500 mg, 0.78 mmol) in tetrahydrofuran (100
mL) and water (5 mL) was added palladium on carbon (10%, 500
mg) . This mixture was stirred under an atmosphere of hydrogen
(1 atm) for 30 minutes. The catalyst was removed by
20 filtration through Celite. Celite was washed with
tetrahydrofuran (50 mL), and the combined filtrates were
treated with an aqueous solution of sodium carbonate hydrate
(90 mg in 2 mL of water, 0.72 mmol). Tetrahydrofuran was

evaporated at reduced pressure, and the residue was dissolved



109%+& ()- S 10%& ()-  @10%*& ()- F s10%& ()- 10%*& ()- 10+$10+${y~yyy7z;
zOz| [ AGLO+$ g @L10% # & ()- @ @10% 9! & ()-@! 10%& ()-y D 10%& ()-

109%#& ()-g f710%#& ()- OzUzl z8~~~~~~ | obU40+ 10%rqur&' () - 10#10#10#
&6! 10%+& ()-f "10%¢& ()- @ X&L0%#& () - @Q&m0% 9! & () - @~~~~~ FI[ bU40+
|| "109%qur& ()-- ef10%! & ()-mf10%6R& ()-m & 10%qAr& ()= JONaRrE () -

st i Dt SH Al R el e

3%9?9& (Witﬂ.O'éi#f?lOTé%él’d&(ﬂél#TZ K1 0VH 1#T8 (3nd éﬂl%/f]%(&o( JmIM and the

| 109%/qUY & 310%/$Y& FA|[:fY80+  P&LOYA& Z Fl 1099Q69& ()-f1
%I 10%3@9&‘?%21 Tn%n%o%@%%}’%) ‘LJi%%&Sg& 9% utél@“slolg?@@ a(lC)OraéQ$ (CPY80+
01090 ) yned 7B (d- LoredBEBUrdor LY 1A% el éréLYﬁ-Pe/@' %& ()
810% ; - %)-ZY\|~sz80+ 1098& ()--109Q$9109Q9109Q69 91090 BO&

| L3! 10%@9&5{91% YWSlO%@@&l@) vacieo 19vgoBdsht ) m <oiyef RE®+ mg! ]!@%& ()-

S1096& () - o0 t Tl |, 1096& >V [+ f Y80+
Yy510% & ?}el&% %%Q %lf,l)cz%‘%oc%ﬁs( @rﬁ,i@é)ﬁ% )()E-@fég}ﬂdgg (L“[
@0%/?(&( § ) 1VWJ ]lmge ;ﬂ@?ﬁ%&%) 7 lmlgééﬁ%ﬁym&fg)jm;ﬂ ;(I(%)])Q%&d) a@

0, 0, I 0, 06 S
"10%4 $L& (?ma ?o%%‘é‘& (9% gﬁtﬁ%"f‘g‘&t@ <bé/10/s O-[1[:]]<0+
: 10%Os& () - & S610%$s& ()- 610%$s& () - &$2210%;$s& () 3S8109%6$s& () -

! 10%$s& () -4/ 1<=| _>1<010 K Y(mlO%& (2) % *M0%$s& ()- 810%$s& () -
810%ss& () 1ITe. "Synthesis of -O-phosphonooxymethylcamptothecin

10 monosodium salt:

To a continuously sonicated suspension of 20-0-
phosphonooxymethylcamptothecin (5 mg, 10 pmol) in deuterium
oxide (0.5 mL) was added dropwise a deuterium oxide solution
of sodium bicarbonate until complete homogenization was

15 achieved (21 pl of 0.44 M solution = 9.2 umol). A yellow

homogenous solution of the title compound was obtained.

'H NMR (400 MHz, D)0, &): 1.00 (t, J = 7.2 Hz, 3H), 2.23 (m,
2H), 4.40 (d, J = 18.8 Hz, 1H), 4.50 (d, J = 18.8 Hz, 1H),
5.10 (dd, J = 9.7, J = 5.9 Hz, 1H), 5.26 (dd, J = 9.0, J =

20 6.1 Hz, 1H), 5.39 (d, J = 16.7 Hz, 1H), 5.50 (d, J = 16.7 Hz,
1H), 7.20 (t, J = 7.3 Hz, 1H), 7.28 (s, 1H), 7.46 (m, 2H),
7.66 (d, J = 8.4 Hz, 1H), 8.02 (s, 1H).
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"10%& ()-2h)! 2.25 (m, 2H), 3.03 (t, J = 7.5 Hz, 2H), 3.76 (t, J = 6.0

Hz, 1H), 4.43 (d, J = 19.0 Hz, 1H), 4.52 (d, J = 18.9 Hz,
1H), 5.11 (dd, J = 9.7, J = 5.8 Hz, 1H), 5.27 (dd, J= 9.2, J
= 5.8 Hz, 1H), 5.41 (d, J = 16.7 Hz, 1H), 5.53 (d, J = 16.7

15 Hz, 1H), 7.23 (t, J = 7.4 Hz, 1H), 7.30 (s, 1H), 7.49 (m,
2H), 7.68 (d, J = 8.4 Hz, 1H), 7.04 (s, 1H).

IIIg. Synthesis of 20~-0-phosphonooxymethylcamptothecin

arginine salt:
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To a continuously sonicated suspension of 20-0-

phosphonooxymethylcamptothecin (5 mg, 10 pmol) in deuterium

oxide (0.5 mL) was added dropwise a deuterium oxide solution

of L-arginine (27 pl of 0.40 M, 10.8 pmol) wuntil complete
5 homogenization was achieved. A yellow homogenous solution of

the title compound was obtained.

'Y NMR (400 MHz, D)0, 8): 1.02 (t, J = 7.1 Hz, 1H), 1.66 (m.
2), 1.89 (m, 2H), 2.25 (m, 2H), 3.20 (t, J= 6.8 Hz, 2H), 3.77
(¢, J = 6.0 Hz, 1H), 4.40 (d, J= 19.0 Hz, 1H), 4.49 (d, J=

10 18.8 Hz, 1H), 5.12 (dd, J= 9.7, J= 6.0 Hz, 1H), 5.29 (dd, J=
8.8, J= 6.1 Hz, 1H), 5.40 (d, J = 16.7 Hz, 1H), 5.51 (d, J =
16, 7 Hz, 1H), 7.20 (¢, J = 7.3 Hz, 1H), 7.29 (s, 1H), 7.47
(m, 2H), 7.66 (d, J = 8.3 Hz, 1H), 8.03 (s, 1H).

IIIh. Synthesis of 20-O-phosphonocoxymethylcamptothecin N-
15 methylglucamine salt:
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16.7 Hz, 1H), 7.23 (t, J = 7.4 Hz, 1H), 7.49 (m, 2H), 7.69

(d, J = 8.4 Hz, 1H), 8.05 (s, 1H).
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IVa. Synthesis of 4'-0O-phosphonooxymethyletoposide dibenzyl

ester:

K2CO;3, Bug¢ NBr
61%

MeO OMe MeO OMe
OH 0]

f
O‘?“OBn
OBn

To a solution of chloromethyl dibenzylphosphate (670 mg,
5 2.05 mmol), etoposide (300 mg, 0.51 mmol), and
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5 minutes. The mixture was then directly purified by silica gel
flash column chromatography (30:1 methylene
chloride/methanol) to give 272 mg (61% yield) of the title
compound as a white solid with more than 95% of the trans

stereochemistry retained

10 FABMS+(NBA): [MH]", m/z 879.

'H NMR (400 MHz, CDCl3, &): 1.41 (d, J = 5.0 Hz, 3H), 2.79 (br
s, 1H), 2.86 (m, 1H), 2.97 (br s, 1H), 3.30 (dd, J = 14.2, J
= 5.3 Hz, 1H), 3.35 (m, 2H), 3.45 (t, J = 8.5, J = 8.0 Hz,
1H), 3.59 (m, 1H), 3.66 (s, 6H), 3.74 (m, 1H), 4.19 (m, 1H),

15 4.20 (t, J = 8.5, J = 8.0 Hz, 1H), 4.42 (dd, J = 10.3, J =
9.1 Hz, 1H), 4.60 (d, J = 5.2 Hz, 1H),4.64(d, J = 7.6Hz, 1H),
4.76 (q, J = 5.0 Hz, 1H), 4.92 (d, J = 3.4 Hz, 1H), 5.03 (dd,
J = 7.3, J= 4.3 Hz, 4H), 5.54 (dd, J = 11.7, J = 5.1 Hz,
1H), 5.59 (dd, J = 11.3, J = 5.1 Hz, 1H), 5.99 (d, J = 3.5

20 Hz, 2H), 6.26 (s, 2H), 6.51 (s, 1H), 6.84 (s, 1H), 7.33 (m,
10H) .

3¢ NMR (75 MHz, CDCls, &): 20.21, 37.49, 41.00, 43.78, 56.07,
66.32, 67.87, 67.97, 69.06, 69.14, 73.01, 73.29, 74.47,
79.70, 92.55, 92.62, 99.70, 101.57, 101.72, 107.89, 109.13,

25 110.55, 127.82, 127.97, 128.15, 128.35, 128.43, 132.40,
133.08, 135.68, 135.78, 136.49, 147.14, 148.73, 152.18,
174.90.
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MBLO9®& ()- MBW!JS$, MBLOYA& ()- , MBLOY& ()- , MBLOY& ()- , MBLOYA& () -

: : 0
MeO | OMe MeO OMe

ﬂ 0]
<
0—]|"‘0Bn O_g"‘OH
OBn OH

To a solution of 4'-0O-phosphonooxymethyletoposide
dibenzyl ester (20.5 mg, 0.023 mmol) in tetrahydrofuran (2
mlL) was added palladium on carbon (10%, 5 mg). The mixture
5 was stirred under an atmosphere of hydrogen (1 atm) for 10
minutes. The catalyst was removed by filtration through
Celite, and tetrahydrofuran was evaporated at reduced
pressure. The resulting residue was dried in vacuo to give 16

mg (100% yield) of the title compound as a white solid.
10 FABMS+(NBA): [MH]®, m/z 699.

4y NMR (400 MHz, CDCls / DMSO-de, 8): 1.29 (d, J = 5.0 Hz, 3H),
2.78 (m, 1H), 3.21 (m, 2H), 3.29 (t, J = 8.6, J = 7.8 Hz,
1H), 3.37 (dd, J = 14.0, J = 5.3 Hz, 1H), 3.52 (m, 2H), 3.62
(s, 64), 4.09 (m, 1H), 4.17 (t, J = 8.1 Hz, 1H), 4.38 (dd, J
15 = 8.8, J = 8.7 Hz, 1H), 4.44 (d, J = 7.6 Hz, 1H), 4.48 (d, J
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salt:
To a solution of 4'-0-phosphonooxymethyletoposide
dibenzyl ester (200 mg, 0.227 mmol) in tetrahydrofuran (10

mL) was added palladium on carbon (10%, 45 mg).
was stirred under an atmosphere of hydrogen

The

This mixture

(1 atm) for 25

minutes. catalyst was removed by filtration through

Celite. The filtrate was evaporated at reduced pressure, and

the residue was dried in vacuo. The resulting white solid was
(2.9

The resulting heterogeneous

dissolved in an aqueous solution of sodium bicarbonate
mL of 0.136 M = 0.394 mmol).

nixture was mixed with activated carbon, stirred for a few
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140 mg (96% yleld) of the title compound as a white solid

with more than 95% of bans stereochemistry retained.

5 FABMS+(NBA): [MH]', m/z 743, [M - Na + 2H}Y, m/z 721, [M - 2Na
+ 3H]Y, m/z 699.

'H NMR (400 MHz, D,0, &) . 1.37 (d, J = 5.1 Hz, 3H), 3.10 (m,
1H), 3.37 (dd, J = ¢.9, J = 8.0 Hz, 1H), 3.48 (m, 2H), 3.65
(m, 3H), 3.75 (s, ©6H), 4.29 (dd, J = 10.4, J = 4.5 Hz, 1H),
10 4.41 (t, J = 8.3, J = 8.0 Hz, 1H), 4.49 (dd, J = 10.5, J =
8.9 Hz, 1H), 4.68 (d, J = 5.7 Hz, 1H), 4.74 (d, J = 7.8 Hz,
1H), 4.91 (g, J = 5.0 Hz, 1H), 5.13 (d, J = 3.0 Hz, 1H), 5.26
(2%d, J = 5.3, J= 3.3 Hz, 1H), 5.28 (2xd, J = 5.3, J = 3.3
Hz, 1H), 5.98 (d, J = 10.5 Hz, 2H), 6.40 (s, 2H), 6.58 (s,
15 1H), 7.00 (s, 1H).

3¢ NMR (125 MHz, D0, 8): 22.13, 40.74, 43.56, 46.11, 59.12,

68.70, 70.41, 72.40, 75.46, 75.95, 716.95, 82.46, 94.87,

102.88, 103.66, 104.62, 111.14, 112.82, 113.23, 130.73,

135.45, 135.74, 140.22, 149.56, 151.43, 154.94, 166.36,
20 181.61.

31p NMR (200 MHz, D20, 8): s (2.19).

V. Synthesis of Phosphonooxymethylating Agents
Va. Synthesis of chloromethyldibenzyl phosphate

CI-CH,-1 Q
.. n - 2" Il
Agt+ O-P(OBn), ——6—202—’ Cl-CH,-O-P(OBn),
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35W 0! 3!'10% e$1&.() 12, 2H), 7.36 (s, 1O0H).

B¢ NMR (75 MHz, CDCls, 8): 69.68, 69.75, 73.33, 73.42, 127.93,
15 128.51, 128.63, 135.07.

Vb. Synthesis of dibenzyl (p-toluenesulfonemethyl) -
phosphate:

0 0
I i I
CLCH,-O-P(OBn), + Me—®—s02——o Agt ____, TsO-CH,-O-P(OBn),
99%

To a stirred solution of silver p-toluenesulfonate (600

mg, 2.15 mmol) in dry acetonitrile (3 mL) was added

20 chloromethyl dibenzylphosphate (150 mg, 0.46 mmol) under an
argon atmosphere. After the reaction mixture was stirred for

21 hours at room temperature, the solvent was removed, and
the residue extracted with ether (3 X 3 mlL). The combined

extracts were filtered, evaporated, and dried in vacuo to
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EIMS: [MH]', m/z 463.

5 *H NMR (300 MHz, CDCls, &): 2.37 (s, 3H), 4.91 (2 xd, J=17.9
Hz, 4H), 5.61 (d, J = 14.2 Hz, 2H), 7.29 (m, 12H), 7.78 (d, J
= 8.4 Hz, 2H).

With respect to the above reaction Vb, as explained also

in Ic above, the reagent:

?

Lo CI—CHy™ O™ P(OBn),

can be generically represented by the following formula:

R3 (I?
o /Pi—'O—Y
R4 0—Y

wherein all symbols are the same as defined above.

15 Ve. Synthesis of formaldehyde bis(dibenzyloxyphosphono)-
acetal:

0
I -CH,-
Ag+ O-P(OBn), I—;ﬁ%» (BnO)zllL-O-CHz-llg(OBn)z

To a solution of diiodomethane (4 mL, 50 mmol) in dry

toluene (15 mL) was added silver dibenzylphosphate (3.0 g,

7.8 mmol). The resulting mixture was refluxed for 15 minutes

20 under an argon atmosphere. The mixture was then cooled down
to room temperature and filtered. Then the solvent was
evaporated in vacuo. The oily residue was purified by silica

gel flash column chromatography (1:1 hexane/ethyl acetate and
then ethyl acetate) to yield a yellowish o0il which then
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Cyclosporin A

10 Via. Synthesis of O-methylthiomethylcyclosporin A:

MeS\1
o)
DMSO
H CH (@)
CI: 3 ACZO | 3

--N ---N NH---

N N

| I

C C

Hj HaO

Cyclosporin A Cyclosporin A

To a suspension of Cyclosporin A in dimethylsulfoxide

(250 mlL) is added acetic anhydride (125 mL) and acetic acid
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Cyclosporin A

éH

Cyclosporin A

To a well stirred suspension of 0-

15 methylthiomethylcyclosporin A and powdered, activated 4 A
molecular sieves (5 g) in tetrahydrofuran (20 mL) is added a
suspension of N-iodosuccinimide (2.00 g of 95%, 8.44 mmol)

and dibenzylphosphate (2.20 g, 7.83 mmol) in methylene
chloride (12 mL). The resulting mixture is vigorously stirred

20 at room temperature for 30 minutes, filtered, and diluted
with ethyl acetate (300 mL). The solution is washed with
agqueous sodium thiosulfate (10%, 2 x 15 mL), water (2 x 20
mL), brine (50 mL), and dried over magnesium sulfate. The
mixture is filtered and the solvent 1is evaporated under

25 reduced pressure. The residue is purified by silica gel flash

column chromatography.
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Cyclosporin A Cyclosporin A

To a solution of O-phosphonooxymethylcyclosporin A

5 dibenzyl ester in tetrahydrofuran (100 mL) and water (5 mlL)
is added palladium on carbon (10%, 500 mg). This mixture is
stirred under an atmosphere of hydrogen (1 atm) for 35
minutes. The catalyst is removed by filtration through
Celite. The Celite is then washed with tetrahydrofuran (300

10 mL) and the combined filtrates are evaporated at reduced
pressure. The resulting solid is washed with ether (2 x 20
mL), hexane (50 mlL), dried in vacuo, and then dissolved in

hot methanol (60 mL). The solution is filtered, concentrated

at reduced pressure to ~10 mL volume. After standing at room

15 temperature for one hour, the solution is placed in a
refrigerator overnight. The crystalline precipitate that
forms overnight is filtered off and dried in vacuo to give

the title compound as a solid. The filtrate is concentrated

to ~1 mL volume and kept in the refrigerator for one hour to

20 give additional product.

BIOLOGICAL EVALUATION
Compounds of the present invention are novel

pharmaceutical agents; representative compounds of formula I
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ety iR pradeng solution, mixpd, and rotumed to the
20 water bath. 1.5 mL samples were removed at 5, 10, 20, 30,

40, 60, 90, 120, 180, 240, 300, and 360 minutes. To each

sample, 10 pL of glacial acetic acid was added immediately
to stop the enzymatic reaction. The samples were assayed by
HPLC to quantitate the propofol prodrug and propofol
25 concentration. The results of the in vitro conversion are
shown in Figure 1. These results demonstrate that the

propofol prodrug is a substrate for alkaline phosphatase.

30

(3) Gross Toxicity Evaluation in Rats

Propofol prodrug was prepared for i.v. injection at a
concentration of 68 mg/mL in 0.9% Sodium Chloride Injection,

USP. This concentration is equivalent to 36 mg/mL of
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propofol. The propofol prodrug solution was filtered through

a 0.22 pym nylon membrane prior to administration.

The evaluation of the propofol prodrug on rats was
conducted with two male Harlen Sprague-Dawley rats weighing
820 and 650 g. The 820 g rat received 200 pL of the propofol
prodrug i.v. formulation (equivalent to 9 mg/kg of propofol)
in the tail vein. A blood sample was taken from the tail
vein (with heparinized syringe) after approximately 12

minutes. The 650 g rat received ¢ dose of the mild sedative

Metaphane® prior to receiving the propofol prodrug
formﬁlation. The 650 g rat was injected with 125 pL of the
propofol prodrug formulation in the tail vein and a blood
sample was taken from the tail vein (with heparinized
syringe) after approximately six minutes. The blood samples
from both rats were assayed for propofol by HPLC.

The results of the propofol prodrug injection in both
rats were similar. Both rats became unsteady after a few
minutes, but never 1lost their righting reflex. Based on
visual observations, the rats fully recovered from the
propofol prodrug injections. Blood removed from both rats
confirmed the presence of propofol through HPLC analysis.
The rats did not display signs of discomfort due to the
propofol prodrug.

(4) Pharmacokinetic Evaluation in Dogs

A pharmacokinetic study involving Diprivan® or the
propofol prodrug was performed in a dog with a sufficient
washout period between studies. The blood concentrations
were determined using HPLC with fluorescence detection while
brain activity was monitored with two lead
electroencephalography (EEG). Prior to dosing the dog, the
dog was blindfolded, cotton was placed in the ears of the
dog, and the legs of the dog were bound to minimize movement

and other outside stimuli so that the effect of the propofol
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on the dog’s brain wave activity could be most efficiently

monitored.
The evaluation of the propofol blood concentration
versus time was conducted with a beagle weighing ~ 13 kg.
5 Approximately 8 mL of blood was taken prior to injection to
be used for standard curve preparation and a zero time blood
level. The dog received a volume of Diprivan® or propofol
prodrug formulation equivalent to 7 mg/kg of propofol via
injection in the .. nalic vein.

10 Two mL Dblouc samples were taken from either the
cephalic (not the same vein as the formulation injection
site), jugular, or saphenous vein (with heparinized syringe)
after 1, 3, 5, 10, 15, 20 and 30 minutes after the
injection. Blood samples were also taken after 60, 90, 120,

15 180, 240, 300, 360, 480, and 1440 minutes. Blood samples
were extracted to remove the propofol immediately after
being taken from the dog. The dog was fasted for
approximately 20 hours prior to receiving the Diprivan® or
propofol prodrug formulation. After the 120 minute sample

20 was taken, the dog was allowed to drink water. Food was
given to the dog after the 480 minute blood sample was
obtained. The dog’s regular diet was Hills’ Science Diet
Maintenance. The dog was on a light/dark cycle of 12 hours
of light per day.

25 The concentration of propofol in the blood samples was
determined using HPLC with fluorescence detection. The
results are shown in Figure 2. The blood extraction and
HPLC methods used were based on work reported by Plummer
(1987) with minor modifications. The sample preparation and

30 assay procedure used were as follows:

To a 1 mL sample of blood, 10 pL of thymol internal
standard (20 pg/mL) and 1 mL phosphate buffer (0.1 M, pH

7.2) were added, vortexing to mix after each addition. Five
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ml. of cyclohexane was then added and the samples were mixed

at 75 rpm for 20-30 minutes. The organic layer was separated
by 1 minute of centrifugation at approximately 2000 rmp.
Approximately 4.5 mL of the organic layer was transferred to
a tube containing 50 pL of dilute tetramethylammonium
hydroxide (TMAH) solution at approximately 1.8% (w/v). The
solvent was evaporated to dryness under a stream of nitrogen
and reconstituted with 200 pL of Mobile Phase A. The samples
were centrifuged at 15,000 rmp for 30 seconds to remove any
particles, and the supernatant was injected on the HPLC.
Standard curve samples were prepared by spiking 1 mL
aliquots of the initial blood with propofol at
concentrations 5, 1, 0.5, 0.1 and 0.01 pg/mL. These
standards were treated the same as the samples.

The HPLC system consisted of the following Shimadzu
components: LC-10AT pumps, SCL-10A system controller, RF 353
fluorescence detector, and SIL-10A auto sampler. The HPLC
parameters were as follows: excitation at 275 nm and emission
at 320 nm; flow rate at 1 mL/min; injection volume was 3-30
pL depending on propofol concentration. The HPLC column was a
Zorbax RX-Cl18, 15 cm x 4.6 mm i.d., 5 pm particle size.
Mobile Phase A was 60:40 (v/v) acetonitrile: 25 mM phosphate,
15 mM TBAP Buffer pH 7.1. Mobile Phase B was 80:10:10 (v/v/v)
acetonitrile: water: THF. Mobile Phase B was used to clean
the column after the thymol and propofol eluted using Mobile
Phase A (4.2 and 7.4 minutes, respectively).

The dog exhibited signs of anesthesia upon injection of
both formulations based on visual observations and EEG
patterns. The dog recovered from anesthesia from both
formulations in 20-30 minutes. Propofol Dblood levels
resulting from injection of the propofol prodrug approximate
those from injection of Diprivan®.

(5) Solubility Estimate of Camptothecin prodrug in water
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The water solubility of the camptothecin prodrug is

greater than 50 mg/mL based on visual and HPLC analysis.

(6) Camptothecin Prodrug (p-cpt) Enzymatic Study

A 16 pg/mL p-cpt was cleaved with acid phosphatase (0.02
units/mL of p-cpt solution). The media was 0.09 M citrate

buffer, pH 4.8 and the temperature was 37°C. The conversion of

p-cpt to camptothecin was monitored by HPLC.

HPLC Parameters:

MP: 24% potassium phosphate buffer pH 4, 76%

acetonitrile

Column: Zorbax RX-C18, 15 cm x 4.6 mm i.d., 5 pum
particle size

Detection: 370 nm UV

Flowrate: 1 mL/min
Acid phosphatase from bovine prostate (sigma). The results
are shown in Figure 3. The results demonstrate that the

camptothecin prodrug is a substrate for phophatases.

(7} Pharmacokinetic Study of the Camptothecin Prodrug Using

Rats

Pharmacokinetic experiments involving the dosing of
male Sprague-Dawley rats with formulations of the
camptothecin prodrug and camptothecin were undertaken. The
two formulations of the camptothecin prodrug that were
examined consisted of the prodrug dissolved in 15 mM
phosphate, pH 4.0 and camptothecin dissolved in organic co-
solvents. The following is a summary of the pharmacokinetic
experiments:

A volume of the camptothecin prodrug formulation or
camptothecin formulation was prepared at a concentration so
that a dose equivalent to 1 mg camptothecin per kg weight

could be given to the rat. The formulation was given to the
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rat using an indwelling cannula in the left jugular vein of

the rat. Blood samples were taken via an indwelling cannula
located in the right jugular vein of the rat. Both cannulas
were rinsed with heparinized saline prior to use and
contained heparinized saline during the study.

The rats were anesthetized with sodium pentobarbital
prior to insertion of the jugular cannulas and kept
anesthetized with sodium pentobarbital during the study. The
rats were plc..d o~ a 37°C heating pad during the study and
tracheotomized. Blood samples of approximately 150 pL were
taken prior to dosing and after 1, 3, 5, 10, 15, 20, 30, 45,
60 and 90 minutes after the formulations were given to the
rat.

The blood samples were placed in microcentrifuge tubes
and centrifuged for 20 seconds at approximately 15000 rpm. A
50 pL aliquot of plasma from each blood sample was
transferred to a second microcentrifuge tube. A 150 uL
aliquot of chilled acetonitrile was added to the plasma and
the preparation is vortexed for 5 seconds. A 450 uplL aliquot
of chilled sodium phosphate (0.1 M, pH 7.2) was then added.
The contents in the microcentrifuge tubes were vortexed for 5
seconds and centrifuged for 20 seconds at approximately 15000
rpm. The supernatant was transferred to an HPLC autosampler
set at 4°C and analyzed (50 uL injections).

The HPLC system consisted of the following Shimadzu
components: LC-10AT pump, SCL-10A system controller, RF 535
fluorescence detector, SIL-10A autosampler (set at 4°C), and
CTO-10A column oven (temperature set at 30°C). The HPLC
parameters were as follows: excitation at 370 nm and emission
at 435 nm; flow rate at 2 mL/min. The HPLC column was a
Hypersil ODS, 15 cm x 4.5 mm i.d., 5 pm particle size. The
mobile phase was 75% 25 nM sodium phosphate, pH 6.5/25%
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acetonitrile (v/v) with 25 mM tetrabutylammonium dihydrogen

phosphate added as an ion-impairing reagent.

As can be seen in the graph (Figure 4) the prodrug
provides camptothecin plasma levels which are equivalent to
those attained from direct injection of camptothecin in
organic co-solvents. The graph provides the mean with
standard deviation for five rats which received prodrug and

six rats which received camptothecin.
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We claim:
1. A compound according to formula I:
1ot
OR I
R0 O“-P
n
wherein, | ~J m
R-0- is a residue of an alcohol-containing or phenol-

containing pharmmaceutical compound,

R! is hydrogen or an alkali metal ion or a protonated
amine or a protonated amino acid,

R’ is hydrogen or an alkali metal ion or a protonated
amine or a protonated amino acid, and

n is an integer of 1 or 2;

m is an integer of at least 1;
and pharmaceutically acceptable salts thereof,
excluding taxane derivatives of the formula

T-[OCH; (OCH2) xOP (O) (OH) 21y

wherein, T is a taxane moiety bearing on the C13 carbon atom
a substituted 3-amino-2-hydroxypropanoyloxy group; y is 1, 2

or 3; X is 0 or an integer from 1 to 6 inclusive.

2. The compound according to claim 1, wherein said
alcohol-containing or phenol-containing compound is selected
from the group consisting of camptothecin, camptothecin

analogues, propofol, etoposide, vitamin E and cyclosporin A.
3. The compound according to c¢laim 1, wherein the
alkali metal ion of R' and R? is each independently selected

from the group consisting of sodium, potassium and lithium.

4. A compound selected from the group consisting of:
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CH3YO

o

O
. I
Z O——P\
w0
70 N\ \
| s
O
k|
--N NH---
Y
CH, O
Cyclosporin A o
1} -+
and O\/O—1|>—O Z
oz

2 wherein Z is selected from the group consisting of hydrogen,

3 alkali metal ion, and amine;

4 and pharmaceutically acceptable salts thereof.

5 5. The compound according to claim 4, wherein each 2
is 1independently selected from the group consisting of
sodium, tromethamine, triethanolamine, triethylamine,

arginine, lysine, ethanolamine and N-methylglucamine.
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1 6. A compound according to formula III:
N
R—0~ “S—CH; (111)

wherein,
R-0- is a residue of an alcohol-containing or phenol-

containing pharmaceutical compound, excluding taxol;

(62 BT~ OV B (]

and pharmaceutically acceptable salts thereof.

7. A compound according to claim 6, wherein said

Py

2 compound is selected from the group consisting of:

CH; O
0" Ss—CH, \]/
0)
H3C CH3 O
H;C
0O
H;C
H3c—s\I
0O
o g
N
)
CH,
Cyclosporin A
and O._-$—CH;
1 8. A compound according to formula IV:

i (0)'¢
- Z IV
R o%/oj;P\OY (IV)
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3 wherein,
4 R-O0- is a residue of an alcohol-containing or phenol-
5 containing pharmaceutical compound, excluding taxol,
6 Y is a phosphono protecting group, and
7 n is an integer of 1 or 2;
8 and pharmaceutically acceptable salts thereof.
1 9. A compound according to claim 8, wherein said
2 compound ig selectw.. Ixrom the group consisting of:
o
Ili
HO” Y Yo
OH
> O
¢ o
o <
0 o
YO |1!' w
/ Yo
YO j H;CO OCH;
C O ° > fl
IH3 O—P—0OY
---N NH-- I |
ITI O-ll"-OY
CH, O oY
Cyclosporin A
il
and O\/O—ll’—OY
(0)'¢

3 wherein Y is a phosphono protecting group.

consisting of a benzyl group, a t-butyl group,

=W NN

1 11. A pharmaceutical composition, comprising:

phosphono protecting group 1is selected from the

group, and other acceptable phosphate protecting groups.

10. The compound according to c¢laim 8, wherein said

group

an allyl
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an effective amount of a compound according to claim 1;

and

a pharmaceutically acceptable carrier.

12. A process for preparing a compound of claim 4,
comprising:

removing a phosphono protecting group from a compound

according to one of the following formula:

ﬁ CH; 0
o’/\o—lr—oy \r

o)
cH; OY (0}

---N
N
CH,
Cyclosporin A ﬁ
and 0v0~ll’—OY
(0)'¢

wherein Y is the phosphono protecting group; and

recovering the product.

13. A process for preparing a compound of claim 6,
comprising:

reacting a compound of the formula R-O-H,
wherein,

R-0~- is a residue of an alcohol-containing or phenol-

containing pharmaceutical compound, excluding taxol,
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and pharmaceutically acceptable salts thereof,

with dimethylsulfoxide in the presence of acetic anhydride
and acetic acid; and

recovering the product.

14. A process for preparing a compound of claim 7,
comprising:

reacting a compound according to formula III:

R- 0 O S—CHy (111)

wherein,
R-O- is a residue of an alcohol-containing or phenol-
containing pharmaceutical compound, excluding taxol; and
pharmaceutically acceptable salts thereof,
with N-iodosuccinamide and a protected phosphoric acid of
formula HOP(O) (0Y), wherein Y 1is a phosphono protecting
group; and

recovering the product.

15. The process according to claim 14, wherein the
phosphono protecting group is selected from the group
consisting of a benzyl group, a t-butyl group and an allyl

group.

l6. A method of treatment which comprises
adninistering to a patient in need thereof an effective

amount of a composition according to claim 11.

17. The method according to claim 16, wherein said

compound is administered orally.

18. The method according to c¢laim 16, wherein said

compound is administered parenterally.
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19. Use of a compound according to formula I as a

medicament.

20. The wuse according to c¢laim 19, wherein said
compound 1s a propofol derivative and the medicament

produces an anesthetic effect.

21. The use according to claim 19, wherein said
compound excludes propofol derivatives and the medicament

has anti-tumor activity.

22. The compound according to formula I,
T _ort
OR

R—0J 0P I

wherein,

R~0 is a residue of propofol,

R! is hydrogen or an alkali metal ion or a protonated amine or
a protonated amino acid,

R? is hydrogen or an alkali metal ion or a protonated amine or
a protonated amino acid, and

n is an integer of 1 or 2;

and pharmaceutically acceptable salts thereof.

23. The compound according to claim 22, wherein the
alkali metal ion of R! and R? is independently selected from

the group consisting of sodium, potassium and lithium.
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24, A compound

0
\ o*erﬂtT“—cz’
oz
wherein Z is selected from the group consisting of
hydrogen, alkali metal ion and amine, and n is an integer of

1 or 2; and pharmaceutically acceptable salts thereof.

25. The compound according to claim 24, wherein Z is
independently selected from the group consisting of sodium,
tromethamine, triethanolamine, triethylamine, arginine,

lysine, ethanolamine and N-methylaglucamine.

26. The compound according to formula IV,

e
— P
\(/Oi; oY (1v)

wherein

R-0 is a residue of propofol

Y is a phosphono protecting group, and
n is an integer of 1 or 2;

and pharmaceutically acceptable salts thereof.

27. A compound

0 —CHzy~0—p —OY

oY

wherein Y is a phosphono protecting group.
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28. The compound according to claim 27, wherein said

phophonoprotecting group is selected from the group
consisting of a benzyl group, a t-butyl group, an allyl
group, and other acceptable phosphate protecting groups.

29. A pharmaceutical composition comprising an effective
anesthetic amount of the compound according to claim 22 and a

pharmaceutically acceptable carrier.

30. A method of t:eatment which produces an anesthetic
effect comprising administering to a patient in need thereof
an effective anesthetic amount of the composition of claim
29,

31. A pharmaceutical composition comprising an effective
anesthetic amount of the compound according to any one of

claims 23-28 and a pharmaceutically acceptable carrier.

32. A method of producing an anesthetic effect which
comprises administering to a patient in need thereof an
effective anesthetic amount of the compound according to any

one of claims 22-28.



