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- CAMP ANALOGS AND METHODS OF PREPARATI ON THEREOF PCT/ USQ9/ 299%74U ed
Applications 5 10 This application of No. 08/921, 102, of United No.

08/ 436, 799, vappd/isezt i on of No. 08/085, 190, herein by refer apPpFTHEIYEM?i s a
'continuation-in-part United States Patent Application Serial which a

continuation-in-part application States Patent Application Serial which is

a continuation-in-part United States TEFRRt Application Serl al

di scl osures of which are incorporated herein by reference. EH"WW‘“I Ium ”m

| nvention The present invention relates to novel 15 conp ounds

of preparation thereof and, particularly, to silyl carrpt ot hecin derivatives
or anal ogs and to net hods ofCAMPERTHECINN AARIOQGH ANPy| canpto
anal ogs. Background of tmmﬂmmowmmowmmci n ( @mmwﬂk&
and its derivatives are sone of the nobst prom sing agents for e tred t
of solid tumors by chenotherapy. See, for exanple, Wall, M E. et al, J.

Et hnophar macol ., 51, 239 (19961; rg)t ot heci n: New Anti cancer Agents

Potmesil, 25 M and Pinedo, HRelgted Appdicafekom®ton, FL (1995) ;
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5 This application 1s a continuation-in-part
application of United States Patent Application Serial
No. 08/921,102, which a continuation~in-part application
of United States Patent Application Serial
No. 08/436,799,  which is a  continuation-in-part
10 application of United States Patent Application Serial
No. 08/085,190, the disclosures of which are incorporated

herein by reference.

Field of the Invention

The present invention relates to novel

15 compounds and ﬁethods of preparation thereof and,
particularly, to silyl camptothecin derivatives or
analogs and to methods of preparation of such silyl

camptothecin analogs.

Background of the Invention

20 (20S) -Camptothecin (CPT, see below) and its
derivatives are some of the most promising agents for the
treatment of solid tumors by chemotherapy. See, for
example, Wall, M. E. et al, J. Ethnopharmacol., 51, 239
(199¢6) ; Camptothecin: New Anticancer Agents; Potmesil,

25 M. and Pinedo, H., Eds.; CRC, Boca Raton, FL (1995);
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PGTI1 US99I 29937 Bonneterre, J., Bull. Canc., 82, 623 (1995); Sidpha, é) K., ;
Drugs, 49, 11 (1995). This natural alkaloid was first isol at@4R2P886 from
the extract of a Chinese plant, Canptotheca accum nata, by Wall. VWall. M

E et 5 alWOU038R4 Cchem Soc., 88, 3888 (1966). Rs depicted BSFARPY299%7
canptot hecin has a fused ring systemggnerally conprising a

pyrrol o[ 3,4-b)qui noline system (rings ABECQ fused to a 2-pyridone ring (ring
D), whi chBORREREFRE i T fusd¥itlo aC®BEt ond%+i nB28ri P B).; 26ipha»~D-0H O
(208) - campt ot hegidls, CRlo Ri ngs i\mkﬁzbe' eqr £ Bé%‘r!a%ftafoﬁeaib%t %LJ,VB- 1
CSH~oN ~N O O'irinotecan, |IRT AN Nk J 0O I N OHO Et 010 Et
SUBSTI TUTEL SHEER YR E=96)in t 3F¥®bechnomTPIhe Gexiuaxitl 6f a4 Chimes003 WO

001 35924 ﬁlant, Camptotheca accuminata, by Wall. Wall, M. E. et

~ o~ o~

5 al, J. Am. Chem. Soc., 88, 3888 (1966). As depicted
below, camptothecin has a fused ring system generally
comprising a pyrrolo(3,4-blgquinoline system (rings ABC)
fused to a 2-pyridone ring (ring D), which, in turn, is

fused to a lactone ring (ring E).

(20S)-camptothecin, CPT
Rings are labeled A-E from left to right

CsHqioN
510\@ Et
O nYa
P

o)

topotecan, TPT irinctecan, IRT

‘/\N,Me

10 GI-147211C
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PCT/ US99/ 29937 Canpt ot hecin belongs to the famly of topoi sgger as
| O'Pnegﬂé?n ,

- poi sons. See, for exanple, FroelichAmon, S. J. et al., J.

270, 21429 (1995) . Research to date strongly suggests that this ngll‘%ﬁjl e 5
acts by i ntwpfeRFRd with the unwi ndi ng of supercoil ed DNA byPFﬁ@JSB Pl ar

" enzyne topoisonerase |, an enzynme whicf is usually overexpressed in

mal i gnant cells. In the highly replicating cancer cells, this triggers a

cascade of events | @@ HEdFopt dekongel prbgrammbe dedtamibee 10f
Sl'Chen”y%%pd@%ohﬁfgséﬂiD ?ki£ﬁﬂéi Canreer :@EE"eﬁémpgg} (ﬂ?%éiicﬁchnt

advances at ‘the nol ecul ar pharmacol ogy |l evel are reviewed in Pommer, Y. et
al ., ProcAmsasrl, Hcad. S .alJSA J. 9Biod861CHdMO5) 270Catdrhecl f9s) initi al
clinical ial re 15 .ljmt its ol ubi Lity . jn_p i ically
conpat i bl tgerrswase(ﬁsré:%h/g?eoc\i/ge#g esgt(rilogyga]ts% er?%%?et%% o?hﬁal& vv%lbg?- }s]é({ﬁ?%‘%ggésodi um
salt o camutsotthecimtdytoperng ngitihethactiorénding wift s ugedt eod heydir XA de

resulted in a co Vi o] ng it urnar tivity. It was |later
reported % tWé? ngﬁgagllggefr}%a@[egngé?%%%’rﬂngrgﬁeagg’ol%?e)érnez U|esi‘f”él? r

ant it unor iact weubylySeev¥hakprdbs€d einalmglilgndied. ddidm. 23In554h€1980).
Mor e recent.l(ﬁﬂ str uc# ure-activi tg st udieﬁts have, i dgnti fied anal ogou$
cormpounds MiFH het TR TSR Y | FEY8hd Bt ter ittt UFoP98EE A t§2SFore
exanpl e, 2F topnitecaleddifly wndapopbos esaangl Bodiavtadeciddtly. besse
approved far, Shfele in the United States, while 3G-197211Cis in Iat; st age
clini t8l SHghen®ifdse inal oglt af ¢ ef PecfBvd -ad@inflr LAk iet§Pof 271

refractory1s@3)d t unsSestiChdesnbBkLI Gant: el ABPEBL1SLONBEArmRES RSy
ovarian, 30 lung and col orectal cancers, and seem particularly f\)’rom si ng

for the trlétalentr6f ZFOVRWEY i dPnP THMERF / | ihesetSedl - f oPI®anpNatl.

Ki ngsbury, D.sel ahsa J.9Medgddhemgo, 98 (1991y; Sawada, S: et al.,
Chem SUBSTI E SHEET ( RULE "26) 14 June 2003 WO 00/ 35924 PCT/ US9929937 4
Pharm Bull., 39, 1446 (1991); Luzzio, M ,1. et al., J. Med. Chem, 38,

395 (1995); Abigerges, D. et al., J. din. Oncol., 13, 210 (1995).
Furthernore, synergiTREQFhedid 15 veletFédts Kdv@isedn doskrbed vaAre

conbi ngt i onimpi dder apyes mid h ghspl atddrudfyadi at kan, on bypesthenma. See
Fukuda, M et al., Canc. Res., 56, 789 (1996); Coldwasser, F. et al-, din.
Canc. Res.compatgidrlg 19¢6)ia-\\andorsover,et early, ®Fbemptphaten fRUM a | 19,

359 ( 199§)areAlddmughe NBSh; hRSEAN €h cﬂafscérﬁﬁﬂéggeeﬂnlt%.%Q’?i’x%o’eﬂgnt of

wat er - sol ubl e derivatives of canptothecin, new fornulations, suth as

| i pi d- conplas&anenting pesbhasodhempbiHapkdde amsuddtedriin i agcompandHogy
have recent]y; heen devel apedeumdeh Jargy @) i ong r esul ty 4k pewebherggeutic
opportuni tr}?es”?%r pgor?y wat eP-soI lﬂ)ﬁl 1_5%arrpt St ﬁ%gl nls.trbSe(_a Eﬁoug, S. S
et al 20 AthatCameerchbpegd, lacteret 1008) isman sikpalute skelgelisEteefos) | |
Pharm Re - 2 Xk~ and tazi.s, R, ukem a, Res., ;19 75
(1995). Aﬁanaﬁﬁléla%%vg%gg’?uyé of sfe%gsgébgr’ mul at ilﬁeansggls Theli r ‘{'rrpggté'on dr ug
bi odi st ri btheémn. 28, Shbar fdA8Ahd cMarek eresdravky r esemtyurepactaeditiat
Wnilefreeqia([g) t LN eves th t C ntratian.in

pul nonary Sptar en%:%yﬂ%?’el iﬁ%@oﬁpﬁ%xgagggﬁ%’%& h%%lgég‘ﬁéggt Pf’elq;r#l gﬁég?er
concentr atsamibinl ity gadt rEtticast anbittmact .achhiese: y esulicr opeampéw, and

interegsti 25 persp lves for.the treatne f col on cancer. See
Sugar fran, r%p%é)% n aﬁ&?&'&r?&doch’éhﬁ?%%?én%{aﬁ}w&co ‘.E'Ye37‘f,e%e§it](319§8f?
Anot her | ippestedigfaspealeofinusiing Unsoedblse adcamt aihiere nGarakogalcs t hat

th 1.1 ti t .t hei t er - sol yhl d 30
[0S 11 kel 37107 LRES cHAREY niUBA Pas] SFaRes pr MRS BOAMASE (Aey aro

not subst ret Bsctoivé haga-igistcopr elagiir vl bif- dfélfrd 8ESPOrdrid Seambast azi s,
P., din. Carg: Res., .1, 1235 &1?95)' SUBSTI TUTE SHEET (RULE 26) .
suc as malignant elanoma, stomach, breast, ovarian,
30 lung and colorectal cancers, and seem particularly
promising for the treatment of slow-dividing cancer
lines. See, for example, Kingsbury, W. D. et al., J.

Med. Chem., 34, 98 (1991); Sawada, S. et al., Chen.
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14 June 2003 WO 00l 35924 PCTNS99/29937 5 In this context, new carrpzzﬂ%%heci n
anal ogs that conbi ne good to excellent anti-tunor activitiesl44g ferent
solubility and biodistribution profiles could play a crucial _role i %Pe
t her apeut i WQPUE for the 5 treatment of various types of ESNYSPEME ven
t he proven beneficial biological activigty of canptothecin and anal ogs
thereof, it is desirable to develop additional canptothecin anal ogs and

met hods ofhpra@parBidbn of9cadfttét HdAN Janal B¥32120 Bumdar yofadhe ¥nvention

The prese i nv, jon Vi g ly hayi ng.t f ol bowi ng
fornmul a ( aR %&%f . IQ’rg(r)’ Og-lg?l) iﬁeﬂp’r esgpﬁt?Pﬁlsﬁ?i o%)'al gtc:) %reld\ii 25 a
met hod of CLiR~ ~PBrRE. R~-RB,RZ Y nt(i&A52i-ng Conpbenterdsavi fgneheisoiaul a

(2): SUBST| TUlgy PHEGL (REEECEE) Rivd BURHRE opsbtviide: A00NE 2935724 6
5 therapies with cisplatin, irradiation, or hyperthermia.
See Fukuda, M. et al., Canc. Res., 56, 789 (1996);
Goldwassexr, F. et al., Clin. Canc. Res., 2, 687 (1996):;
Wang, D. S. et al., Biol. Pharm. Bull., 19, 354 (1996).

Although most research has focused on the

10 development of water-soluble derivatives of camptothecin,
new formulations, such as 1lipid-complexation, 1liposomal
encapsulation, and wet milling technology have receﬁtly
been developed. Such formulations result in new
therapeutic opportunities for poorly water~soluble

15 camptothecins. See Daoud, S. S. et al., Anti-Cancer
Drugs, 6, 83 (1995); Merisko~-Liversidge, E. et al.,
Pharm. Res., 13, 272 (1996); and Pantazis, P
Res., 19, 775 (1995). An attractive feature of these

., Leukemia

formulations is their impact on drug biodistribution.

20 Sugarman and cowo;kers have recently reported that while
free camptothecin achieves the greatest concentration in
the pulmonary parenchyma, lipid-complexed camptothecin
has the highest concentration in the gastrointestinal
tract. These results open new and interesting

25 perspectives for the treatment of colon cancer. See
Sugarman, S. M. et al., Canc. Chemother. Pharmacol., 37,
531 (1996) . Another interesting aspect of |using
insoluble camptothecin analogs is that they are usually
more active than their water-soluble congeners and seem

30 less 1likely to create drug-induced resistance, probably
because they are not substrates of the p-glycoprotein
multi-drug transporter. See Pantazis, P
Res., 1, 1235 (1995).

., Clin. Canc.
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PCT/ US9912993? , via a 9+1 radi cal annul ation/cyclization wherein the
precursor O RGR7R8SI (R> >}-R~2\ NI X\ . OR5 His r eact etft inen?Ods aryl
isonitrile having the formula i R2 1\ R3 ~ NC Ra Rl and R2 are

i ndependent lwoodizsezane or different and are preferably hydr ogRGF/USH 289y |

‘ group, an al kenyl group, an al kynyl group, an al koxy group, an aryl oxy
group, an acylozy group, -OC(O ORd, wherein Rd is 10 an al kyl group, a

car banoyl oxy group, almakhgen,comtesdr,oxyewr odpptatlictia @Gralpgsa tdysno
group, an azi do. grou formyl gr a hydrazino grou n, acyl group (-C
(O Rf wher Jﬁ?eiséa‘b?@f e‘i%bl?"%%fﬁ?‘w ﬁ%h%‘;“’&%rm %‘6’2%1‘”3%%, Bt no
ﬁrgup or adhyﬁjﬁ'@@/nl @r@@n);biaj'iltéﬁl antn G iy, ri—bSFEil.orV\hgl.’reifﬂ,leB‘ c'tda_xldd
ydrogen, an acy roup, an al kyl. group, .or an aryl group, or Rl a R2

t oget her fdtfi¥a §r gifd‘”‘glfafhéofl& atﬁg(é&?)rr?@e efhS ”?gprfé?entt €the
integersl ofréati®nht Sopreieiabbytbbes bal 8888era.vitro group, an 20 amino
group, a hydroxy group, or a cyano group. R2 and R3 can al so together form
a group of the formula -Q(CH2) nOwherein n represents the integer 1 or 2.
SUBSTI TUTE SHEET ( RULE. 26 14 June 2003 Q0/,35924, PCT] US991 29937 7 R9
is preferably H, I(: athY?%l E?Fsiplrﬂve&'g" ,e\%gcéf-%ﬁﬁ%?gjg‘? PPt
al k;anyl blgrczup, c&mﬁ?.oiﬂhé:climnyalncgl’@ﬂalofgé ahd@kel&fal KDXY igr Qiﬁsir%ljheslto
preferably a Cl1-10 al kyl .group. A preferred a roup (s an_ ethy roup.
5 Pref erredj%‘(ﬁ)]s‘*?f?ttf?‘tcﬁg'"aﬂgqliﬂLEL gFETEL oL HeCRY i%gtﬂgsa@p@ I SPIetBPSGp,Og
propar gyl gheesa PeNZYh @f 0O8AmpREthB-iandnRBogsef erably are independently
(the sane or different) a d-10 al kyl group, a C2-10 al kenyl group, a C2-10
al kynyl group, or an aryl group. A 10 preferred substituted al kyl group for

R6, R _and R8 is a -(CH2)NRO _group, wherein_Nis an integer within the
range &P 1 through 10 and Rﬁggﬂi&yﬂﬁa&%gm&?_‘ibﬁﬂal koxy group, an am no
group, a halogen atom a cyano group or a nitro group. Preferred am no
groups for RO include

The present invention provides generally a

compound having the following formula (1):

(1)

The present invention also provides a method of

R' (R™SIR®R'R®

synthesizing compounds having the formula (2):

SUBSTITUTE SHEET (RULE 26)



15 al kyl am no groups and a dial kyl am no groups. Rl1l is preferabl¥g1%§B
l'y

al kyl ene group, an al kenyl ene or an al kynyl ene group R12 |s

-CH=CH CHz- or -C=C-CHzZ-. X is preferably Cl1, Br or I. Mre
is Br or I.“WH@PﬂBﬁeferably, X is Br. The present |nvent|on
compound having the formula (2): ( R~ &% )SSR6 R-RB .. ~ ~ N

HeSTR s

U R3 I ~ NH

wherein R1l, R2, R3, R4, RS, R6, R Re and R11 are as defined 20 %rior to

this paragdfdbh.a THE lor ga5hCa hy &N W A iferc SUEsTE TUTEYBREETD (R

PE 26)

14 June 2@03curd 001 35924 PCTI US99129937 8 provi des a conpound of the

above fornula wherein one of Rl, Rz, R3, and R is not H Th

e present

invention still further provrdes a conpou of the above formula wherein
RlL, R2, R3, R9, R5, R6, R, RF®RAmR'ReR" ined prior 5 to this

paragraph and wherein R5 is a met hyl gro p: -10 al kyl group, an allyl
group, a benzyl group or a propargyl gmsupt oesent invention further

provi des a conpound having the follow ng forﬁﬁ(m1(3) 10 O R6R7RsSi (R~

~}-R12° NI ~O(3) X~ , ORJ5 OH The present invention furt
conmpound having the followng formula (4): R~ (R~~)Si RGR~-R3
(4)

R' and R? are independently the
different and are preferably hydrogen, an alkyl g

her provides a
R ww.O,s

is reacted with an aryl isonitrile having the formula

same or

roup, an

alkenyl group, an alkynyl group, an alkoxy group, an

aryloxy group, an acyloxy group, -OC(O)ORY, wherein R? is

10 an alkyl group, a carbamoyloxy group, a halogen, a

hydroxy group, a nitro group, a cyano group, an azido

group, a formyl _group, a hydrazino group,

an acyl

group (-C(O)Rf wherein Rf is preferably an alkyl group, an

alkoxy group, an amino group or a hydroxy group), an

15 amino group, =SR®, wherein, R is hydrogen, an acyl group,

an alkyl group, or an aryl group, or Rl and RZ2

together

form a group of the formula -0(CH,),0- wherein n

represents the integer 1 or 2.

R? is preferably H, a halogen, a nitro group, an

20 amino group, a hydroxy group, or a cyano group.

R? and R?

can also together form a group of the formula -0(CH;),0-

wherein n represents the integer 1 or 2.

SUBSTITUTE SHEET (RULE 26)



RS,., 15 The terns "alkyl", "aryl" and other groups refer generally to both
unsubstituted and substituted groups unless specified to t hel é}%’

Unl ess ot herw se specified, alkyl groups are hydrocarbon groups SUBSTI TUTE
SHEET ( RULEW®J0/35924% June 2003 WD 001 35924 PC f/US99/ 29937 9 BEHUSEIN7
"preferably C1-C15 (that is, having 1 to715 carbon atons) al kyl groups, and
nore preferably Cl1-Cl0 al kyl groups, and can be branched or unbranched,
acyclic or cyclic. The dboyeedefrabilti o of, aa akKwlkgneupyangrhher &
definitions apply, also when the group i.§ a substituent on anothjég roup
(for exarrplcé,“3arrg/]a’F¥ | GRSk o gzsabﬁﬁi% gFoFR alkyfamdnd or a
di al kyl am RQ GOUR)y g’hgl't_grg]l'j(gg<¥ g RiErs RO g%e?%lefggagg thyle, A, used

I
herein, the terns "hal ogen™ or "hal o" refer to uor o, | oro,” brono and
i odo. The tadrkyl" ajkoxy.' raf erefeore@Rd,lkwergrongrdiss aan ealhpll group. The
term"aryl "_refers to .-.ORe rei.n Re is an aryd group, The t acyl
refers %o %Xé%&eﬁ.e hseuqsetrlﬁ%ﬁq\i\%ny}&l (BT’ tjgoxé %t rlg'lcgh‘fdeorarlSagg}hched
chai n hydr eranipgon agrogpardyl aind easterond dptdohe. bond, preferably with 2-15
carbon atons, and nore preferably with 3-10 carbon atons (for exanple,
-CH=CHRg). The term "al kynyl" refers to a straight or branched chain
hydr ocar bon group w tde at.l t wne trdpl ond, 2Q preferably w 2-15
carbon atons, and rmr}{et’eref g’l?]gjblé; \ﬂrtehf%a%}b%a?ﬁgnl&dg%nf%&tyl xah%rll%,
-G CRh). Tleanteeros dalfKplrene)"” a' at keny! eheYlang-dwp kyaylcena'p relleenyDd
bi val ent fornms of al kyl, al kenP(/I and al kynyl groups, respectively. 25 The
groups set FGUh aBovE2-3an PEKERBE iFHAWY widh AW @&War PEeyPef A
substi{yen t ynt hesi ze: o] hn 0g et.al ni;hg tial tuy or
exanpl %bj al %ﬁﬁgﬁfé&%fﬁ%}%@%@%@a :f)ﬁ/g%e gsu%bﬁ i fﬁ%eg Wi th 3?@ Oﬁlfp losr gr oups
i ncl udi ng, -bi@HmeR” | grdted wvberaibeNzyls groupnt8@ea phehyin grimipramge al koxy
group, a hydroxy an ani soup. (Lncl udi f or exampl e, anm no
groups, al koy a)ffn' nt%?&g? ’Pk%oa%’ﬁ% groulipss Sngh%rﬁg%i rﬁ)rogurpdupgf, %%Egﬁy
SUBSTI TUTE oS, (RULAMPG) grdvp Jumeh2D08e M0aoh3 532 4 viEh PEiY dI§9 9% 29937
al kenyl graou an alokl}/nyl g9yl e:%nd an_ac Ioox§ roup. Jn the caselgg‘i am no
groups (-N , RaHnd Ro “ar pirgldergg‘ll in é%é’ﬁ’c?en onf h dro’g’éﬁ, an acyl

group, 18n alytlagrioup, gosuEs ard/la gliciky Yayingroupspaay preferably be
substituted

R is preferably an alkylene group, an
alkenylene or an alkynylene group. R!? is preferably
-CH=CH-CH;~- or -C=C-CH,-. X is preferably Cl, Br or I.
More preferably, X is Br or I. Most preferably, X 1is Br.

The present invention also provides a compound

having the formula (2):

)

wherein R!, R? R3*, R% R’ R® R’, R® and R!! are as defined

20 prior to this paragraph. The present invention further

SUBSTITUTE SHEET (RULE 26)



5 wth (that is,

per fl uoroal kyl group), an al koxy group, an am no group and d4

Rf is) an al kyl group, a hal oal kyl group (far, ex e, a
hva?§5§£group.

Al kynyl groups and al kenyl groups nay preferably be substitute ] hat
is, RO and W9 0H3I24referably) a group or groups including, 16‘%@3{&9%%99

limted to, an al

kyl group, an al koxyakkyl group, an amino alkyl group and

a benzyl group. The term "acyl oxy" as used herein refers to the group -QOC
(0) Rd. Theovddms' ad keeyeaupehytioxtheagbpswl herenhar ehereins eret AE group

-CC (O d. Th
(O &R;RSE Angng

an roxy groups nay include protective groups as known

heénhbgaeraquln%y"H as wged hereln refels {gntbesgioup - OC

in the artfurkhefrerpeevpdosest iopmppuaghsoP0ther avveo fpoupka i wbeydan
tent-buty @xyﬁarb ayl paf ORaYI g6 acet ylgs Qﬁﬂ;yéu Q&@pgn$&%ggp&%éo§¥gggbonyl,
hose skilrte

trityl. er sli

abl e prot'ecti’ng droups as known to in the

art ar® ditecl osesl ipr@eneh End WiherePnGRV | i r ot emethel Goumsp i nalr gani ¢
Synt hesi s,. W ey 199 t he di_scl gsure of whij LS. 1ncarporated_herein
2 EBxbe A0y 1o, RaY b Feland rcafs! pEEFRRARTY Rot

by ref er enGe 10/

excessive I
June ZOOSbﬁg@é

1t @bt ai n activity of SUBSTI TUTE SHEET (RULE 26) 14

00/ 35924 PCT/ US991 29937 11 the resul tant canptothecin anal og.

Preferably, therefore, RlL, R2, R3, R6, R~ and R8 independently have a

nol ecul ar wei ght

| ess t han approxi mat el y 250. re preferably R, R2, R3,
R6, R~ and Rg indepeﬂ'beent B eRae a Sn’ﬁﬁﬁé&ﬁ’l"ar Ng)éi:@ﬁ?rl e&rq%é%s a
approxi minpoRd Herenf tiider sarph ohheebrmanal qas :of the present

i nventi on can be

prepared for pharmaceutical use as salts with inorganic

acids such as, but not limted to, hydrochloride, hydrobrom de, sulfate,
phosphate, and 10 nitrate. The canptothecin anal ogs can al so be prepared as

sal tst®ith or gani

c acids such as, but not limted to, acetate, tartrate,

fumarate, succinate, citrate, nethanesul fonate, p-toluenesul fonate, and
stearate. Qther acids can be used as internediates in the 15 preparation of

t he conpounds of

t he present invention andQt heir pharnmaceutically

acceptabl e salts. For purifirépiH%gmR! ‘e i
E-ring (the | actone ring) nmay be opened

limted to, sodium 20 hydroxide or cal cj {
anal ogs of conpounds of fornula (1) as set f st

i netal such

fon or other purpgses, the

but not

e, to formopened E-ring

ni N the conpounds of

formula (4). The internediates thus obtained are nore soluble in water and
may be purified to produce, after treatnent with an acid, a purified form
of 25 the canptothecin anal ogs of the present invention. The E-ring may

al so be nodified
di fferent sol ubi
achi eve this goa

to produce anal ogs of conpounds of formula (1) with

ity profiles in water or other solvents. Methods to
i nclude, but are not limted to,

The present invention further provides a

compound having the following formula (4):

15

refer

groups

R!' (R')SIR®R7R®

®

The terms “alkyl”, ™“aryl” and other groups
generally to both unsubstituted and substituted

unless specified to the contrary. Unless

otherwise specified, alkyl groups are hydrocarbon groups

SUBSTITUTE SHEET (RULE 26)



30 opening the E-ring with hydroxi de or a water-sol uble am ngde g
functionalizing the hydroxy group at SUBSTI TUTE SHEET ( RULE §hne QP,June
2003 12 position 20 of the E-ring with a water-sol uble group such as a

pol yet hyl enwoglops®#4 gr oup. The anal ogs thus prepared act as UGS | n
ot her words, these anal ogs regenerate tye conpounds of for rruI a (1) (wWth
the closed E-ring structure) 5 when admnistered to a living organism See,
G eenwal d,arRl &reeprafferaplymed-Calrenithad9, 1034v096)1 Thelanakopenof the
present invention are highly |ipophilic and have been shown to ephance
activity BoRIMFh BOLKNYo TPATT vAPFo. "REFedviietRlY AXitig sabs¥itution
() lave Weslshovde edbange ﬁoﬁ%ﬁéfbb‘a%bmgﬁésse@ qjuent fon al so
provi des of & pharmaceufically effective anobunt of a corpoun

formul a 15:3(d1)1©r anharam@tdecfamMiaMCeqﬁaaxheablaj/l ghenpoﬁnﬂopthhe
manuf agt ur QT L& |ent for_c e | eykem a.
The phar na B *n%%f Egﬂplve annu dg is pge e$§%ﬁ§ugefm§§n 0.01
to 60 ny ddnotieeof tgh@uponp()fmds @fxainprlrml asar( 1) adkgl( 2)gymrp kgaef body

wei ght . refﬁr abjiy maceutl cal‘ﬂ,}/ effective g #nt .or dosage
is prefer a%@?/s'be t%n4(f3 3R FTHHe SdrpbunddadfYraraliPas (1)
and (2) pefr&gopf baey w:ght“aﬂyl'gen‘wﬂ‘a&s o phieaempredti aabkyiyef f easi ve
anmount or dosage contains amount of, one of, the cqupoungds of fornulas (1)
and (2) 25”%?‘3ec’?‘?¥/%1?0 d?léf)l a'i/e’éfﬁfl I ML andor gﬁf’t]ﬁ undef€ant FRancer)
behavigr. fhaspacedhilsab,CorRas bnANS &yt ai ni ng as an 14 June 2003 WO
00l 35924 13 active ingredient of one of the conmpounds of forrmulas (1) and
(2) or a pharmaceutically acceptable salt t her eof in association with a
pharmaceutical ly acc§8ta Ie calr r of Luent are th| n %rae.scope of
the present 5 invent FHE prassenty i nr‘?%ﬂ?FBntﬁl 56 rO\‘f §&&1q =, 1S

phar maceutagal a Lopposg o @y, CONMIHes| m@rany“efryubgyconveﬂags otoforcmi‘l as (1)
and (2) and har maceuyt i cal | ceptable carrier NPoSij |on nay, for
xarpl &, TEERLA (Rpethedh | ATTh ARPEP-g, “THF o S50 et

appr oxi rratettyomfmg ar@e500e Fl ofalmppmmémsnf tborﬂwsa@ra(ﬂ@ht (3)r and/ or
(4), and may be caonstituted~into any formsuitable for the node of

adni nilst ra‘PF‘BHChBijl é:PaBé‘scfri’idﬁ’cqcc?rFkEﬁn tHECHR a¥Lt R r 2hs 183SEi Gife dPUPS San

Illustratleenef a @lbisyntihethc Qcherre ddbdrhe H¥ERSS at kel Omogenpounds
of formula 1% / US99I 29937 Figure 2 is an illustration of a s&/gnt hesi s
of (20S)-18teFaERBLY- WiitRetmHSiaaARA MR G Hecihpr example, -CH=

The term “alkynyl” refers to a straight or branched chain
hydrocarbon group with at least one triple bond,
20 preferably with 2-15 carbon atoms, and more preferably
with 3-10 carbon atoms (for example, ~C=CRY) . The terms
“alkylene,” “alkenylene” and ‘“alkynylene” refer to
bivalent forms of alkyl, alkenyl and alkynyl groups,

respectively.

25 The groups set forth above, can be substituted
with a wide variety of substituents to synthesize
camptothecin analogs retaining activity. For example,
alkyl groups may preferably be substituted with a group
or groups including, but not limited to, a benzyl group,

30 a phenyl group, an alkoxy group, a hydroxy group, an
amino group (including, for example, free amino groups,

alkylamino, dialkylamino groups and arylamino groups), an

SUBSTITUTE SHEET (RULE 26)



20 Figure 3 is an illustration of a synthesis of
(20S) - 10- acet oxy-7-tri net hyl si | yl canpt ot heci n and 14 June 2003

(20S) 10- hydroxy-7-trinmethyl silyl canptothecin. Figure 4 is an kh%gﬁé@ﬁﬁ jon
of a synt he¥P$0@$92¢20S) - 10- ami no- 7-tri net hyl si | yl canpt ot heci gure 5
is an illustration of a synthesis of 0
(208)-10-anino-ll-fluoro-?-trinethylsi}ylcanptothecin. SUBSTI TUTE SHEET
(RULE 26) alkmpDbI| 3592n, 14nJa|&éEYZ1®03 gﬁ@ﬁlﬂsw@m?aqyﬂ@kgugeoepi s dm

illustrat '19r?e o% %sggt Qﬁ?ﬂ;é g ?aF \E(e{qRaIg%I ogkao Rmog?%a rel%le(_}

%ﬁ7 is an
illustration ree repres silyl darrptofjhecm anafFogs o drmul a
(2). 5 HgyndeﬁbmdeahlylhudrogEnonaufam@d gwndpﬁﬂanoélaymrgp@mgylohronlde

precursor. an |II stration of the nt.hesi s of I
D eoursor 31 ThrPEels; " oyl R iy e SRR TRt s R R of
10 t hes5raditiah preedr sioy, OlRf Figur en9 all Kyhl td}fé&pl,S@l‘lI}haﬂd)&$kyEl Guomipll i S

an illustration of the final e 5 Hhe syntheS|s of thf resentative
si | yl canpt bt fec K 25 Iedgs oPelgl 3 P& op Lyl YD) 4 s 2 ¢ ¥%§ r &5 of
excitati orazanémlﬁoergml;onaf&di uar eseRneey psa ofa kv X 28Bpups| @ad

trimethyls h tothec n 136c¢ 172 Fiqure 13 is
anI il ugt r%i%/%%y%f % d?la¥l Q|5F§§5€R:@ skbeectSFQ t)1”:(‘3%I ‘"’l?:h eha |
(20S) - 10- af@ NorY-dR & Q‘U ddd ptdnd sahvy)) ed hytdeanpiogheaba, ﬁﬁ:MdanZ; TIVBE

CPT (DB-173) . Figure 14 is an illustration of em ssion f1 uorescence
spect 8 ofbit uﬂP%ZéS}“lfﬁth’r'oW AR 19 TR | 3R | §LkeRNpRkYAmRT St Reci n,

10- OH 7- TI\@Eta,@ﬂ'C,Zgl'kg)@ 4%6hp SHBSE BLRE,SHEELLERULE 26) 14 June 2003 VO
001 35924 PCT/ US99I 2993

The term “acyloxy” as used herein refers to the
group -OC (0)RY.

The term ™“alkoxycarbonyloxy” as used herein refers
15 to the group -0C(0)ORS.

The term “carbamoyloxy” as used herein refers
to the group -0OC(O)NR*RP.

Amino and hydroxy groups may include protective

groups as known in the art. Preferred protective groups

20 for amino groups include tert-butyloxycarbonyl, formyl,
acetyl, benzyl, p—-methoxybenzyloxycarbonyl, trityl.
Other suitable protecting groups as known to those
skilled in the art are disclosed in Greene, T., Wuts,
P.G.M., Protective Groups in Organic Synthesis, Wiley

25 (1991), the disclosure of which is incorporated herein by

reference.

In general, Rl, R2, R3, R6, R7 and R8 are

preferably not excessively bulky to maintain activity of

SUBSTITUTE SHEET (RULE 26)



15 Figure 15 is an illustration of fluorescence spectra of 1 uM

(20S) - 10- hydr oxy-7(tertbutyl di met hyl si |l yl) canpt ot heci n, 10- (4 June3802pT
(DB-67) in ethanol, 0.29 MDWG and PBS. 5 Figure 16 is an illustration of
equi | i bri unwo oohissay of canpt ot heci n anal ogs to DVMPC. Fi gure PCT/ES9339937
“illustration of equilibriumbinding of highly Iipophilic canptothecin

anal ogs of the present invention to DMP& 10 Figure 18 is an illustration
of equili brihem bigding £t hi ghdptéPophihi ¢ gagpbet heci n anal asfy t he
present invention to DMPG Figure 19 is_an illustration of doublereciprocal

plots for thereifedieng Rf, MQhiBA | i pDPhRT | aod 188camoteptemetsint lanadlaogs of t he
present invention.to : mal,|  unilamel | ar_vesi.cles (SUS).at 37C. Figure
20 is an i molr}éatcruatairong(\)ép%@%ublléerses’ci f)cr 5¢al aﬁportoé{%ar EE]I(% b2iS %1 ng A\&)ﬁﬁ' ghly

l'i pophi | i ¢ capehRedln atal ogs ok6! hg7 pLREERB i RvRNRR 40 PYRG L0 SUVs
at 37C. Figure 21 is an illustration of the stability of DB-1"72 in PBS
buf fer pH Todegularcwerdichlr dess jthagn Fanumtireriohy 009 he dependence of
fluorescence intensity of DB-172 on time and drug 25 concentrati on.

SUBSTI TUTE SHEET (RULE 26) 14 June 2003 WO 00135974 16 PCTNS99129937
Figure 23 is an illustam ioh ©ietaamptebpestenabailrgénsift ythsf MRS in

dependence ;o it rANh i ONC EPEE A 8- fE:ngBsr?ngcle%tqf&,ail' Wt ratiomf the
dependence 5 of the total fluorescence intensity on tinme and pH for the

car boxyl at @iftyr migfoMBNIR. F¢ide e 28chs aa, i | bust r axdton ldfmited defpendence
of total flI Nt ensi k for | ¢ in ogs of
h{RIRREA06S dd) %woeggma& SR, Ogﬁg%gglg%@ an4 o9

the present “invention. 10 Figure I's an i e drug
stabi 118y ofitg@reral Gapptaanrcitrhemial ogsadbgshezy eabad breveptdpmred

Phosphate il Ly oc sal Ene (BB} cand huran, il opd ELGULS. 2% 1 Al o

illustration o dru stabi [Tty of several canpfothecin anal ogs of
t he presentadetadi®,i on tarPBStewhol €unlagetegnd PBStbumateser unciat batme n ( HSA)

o hroure 26.dhALddI AR O BT LNGRLEITRRERESN Al PN L DE S A ter
Other acids can be used as intermediates in the
15 preparation of the compounds of the present invention and

their pharmaceutically acceptable salts.

For purification, administration or other
purposes, the E-ring (the lactone ring) may be opened
with alkali metal such as, but not limited to, sodium

20 hydroxide or calcium hydroxide, to form opened E-ring
analogs of compounds of formula (1) as set forth in the
compounds of formula (4). The intermediates thus
obtained are more soluble in water and may be purified to
produce, after treatment with an acid, a purified form of

25 the camptothecin analogs of the present invention.

The E-ring may also be modified to produce
analogs of compounds of formula (1) with different
solubility profiles in water or other solvents. Methods
to achieve this goal include, but are not limited to,

30 opening the E-ring with hydroxide or a water-soluble

amino group or functionalizing the hydroxy group at

SUBSTITUTE SHEET (RULE 26)



20 Detail ed Description of the Invention Conpounds Anong the conpounds of
formulas (1) and (2), those having the ( S) -configuration at position 20
of the E-ring are preferred for pharnaceutical use. SUBSTI Tl,{TE SHE?E)' (RULE
26) 14 June 2003 5 10 15 20 25 30 WD 00l 35924 PCTNSQ9/ 29937 Hf dnd R
are preferably and i ndependently (the same or different) H, a hydroxy
group, a halo group, an am no group, a \/1itro group, a cyano group, a Cl-3
al kyl group, a Cl-3 perhal oal kyl group, £ C1-3 al kenyl group, a Cl1-3

al kynyl group, a Cl-3 al koxy group, a Cl-3 am noal kyl group, a Cl1-3

al kyl ami no gpewisica @GP- 3fdithkrk§taminoigihouwp,vage rRio bl RToggesheh #9rm a
group of the,f ; - ein r BNt he, .l r or 2.
Mor e prefera%l g?%&gﬁgn%z%g%éggn E\@pgéfden?lﬁz %ﬁe santgmtosr %dllie %gggn?& H a
met hyl group2s aRTArAHEsgr oud! Ehert Mergeouphede cyanbP L oifgengrAyEr 6%y
group, a hydrgxydseidayloOrQiRg18 MeY hylasm nengreupse@ ElreihydamRargyoup,
an et hyl am no group, a diethylam no group, an am nonet hyl group, a

net hyl am honeby | agtidustescdi fet Ry LaAM RONREFAN L FroupSeandF 158"k Re. RR3 i s

preferably Fg af am.nosgr@ip. @kmd, hydrmas qrigypy R4 is preferably H a
trialkylsilyl group or F. R5 is preferably an ethyl group. R6, R and Re
are preferably independently (the sane or different) a -6 al kyl group, a

phenyl group or arhe (GiA1dY38l WOURheWngrekBndN | Snihi iinegeireW thhgA1{ he
range of 1 through 6 and R~ is a hal ogen or a cyano group.  Method of
Preparati on FHe° Gurids drvFoMfsla Noftot HEhErEseAC LRV Nt PO cal be

prepar ed@ccoi¢b Ngnd 0id heigener alo sagvehet ittesehanei showibddithicgohe (3) I n
the synthetic schene of Figure 1, an iodopyridone )52) is first Nal kyl at ed
with a propaP@yf RFEN FAPTVeq @“hﬁacﬁr%lcﬁ&‘g St38i LAY precursor (9). Radi cal
precursor (4) then undergoes a radical cascade with arylisonitrile (5) to
SUBSTI TUTE SHEET &EULE 26 14 ,tupe 2003 WO 00l 35914
€ present ~ i1nventlion also provides a use of a
pharmaceutically effective amount of a compound of formula
15 (1) or a pharmaceutically acceptable salt thereof for the
manufacture of a medicament for treating a patient for cancer
or leukemia. The pharmaceutically effective amount or dosage
is preferably between 0.01 to 60 mg of one of the compounds
of formulas (1) and (2) per kg of body weight. More
20 preferably, the pharmaceutically effective amount or dosage
is preferably between 0.1 to 40 mg of one of the compounds of
formulas (1) and (2) per kg of body weight. In general, a
pharmaceutically effective amount or dosage contains an
amount of one of the compounds of formulas (1) and (2)
25 effective to diaplay antileukemic and/or antitumor

{(anticancer) behavior. Pharmaceutical compositions

containing as an



. following optim zed conditions. See Curran, D.P. et al., Tet’r

PCT/ US99/ 29937 18 generate product (1). The N al kyl ati on prqgeeds othly
a8 280 et t ,
36, 8917 (1995), the disclosure of which is incorporated herein b
reference. wo®0s5%8hesis 5 of iodopyridone (2) and the condi t"lcaﬂés\é?ﬁwphe
radi cal cascade have been previously reported. The propargyl ati ng agent (3)
is readily prepared by the standard silylation of the dianion of propargyl
al cohol wi &bt aveuihahlee isinty|at i drge agent h&6 RoRgSuXdisoldfovietrmiyl ald (1)
conversi on of t2§ propargéé al cohol, ta a leavin OUQEEUCh as a br.om de,
i odi de or 30ff drdt £F RePPArFarcupisaldy fccep S Sehtemlenfet BR  Engl .
( 34, 2683364885 tiohheridirscd oshaeme®fewbi €R1LS kBeceppabakeddiarieim dyy
reference, and U, S. Patent 6aﬁlicatlon %S%;al No. 08, 936,799, filed 15 May
8, 1995, tHeIHPREI o&f%es BFShhi AL | pOTEPRY hBfei Ty RASSHce.
Gener ald y, i Maehetsnr.eagents can be used in the radical cascade incl uding,
but not limted to, hexanethylditin, hexanethyldisilane, or 20
tetrakis(trinmethylsilyl)silane. The source of energy for this reaction can
be a sun lanp or an ultraviolet |lanp. The te eratgre is preferably set

bet ween appr oxi mat el y 85 aRFAFIE  MtRVPFELERabl $15Phe FEPEIRUred s set

at appr oxi pRheh4céd€ichher e campanarc | Y diinddidiad i ongnyd upen tde choice
of solvent used other than inertness to the radical cascade. Preferred

sol vents i REMBAENBENLhel C¥BYRAe (L ac@Nbhi t4) | 8PITAF RIRFMAFUHHARNOT |

Al so, thergcikep¥abiebr@adriatitudenbn ¢hRo&H0E £6nOfmaSubSEbUest sk t he

al kyne and the isonitrile because of the m | dness of "30 the reaction

condi ti®bnsCcoptgife 2eFVPEBt r at eBIarhbadigvenengf RryEaeralysyerteasE
scherte for Jbheosynthesis ofy (20S)sdd-Lyorfg SYBSTHEUTE S d UL 26)

14 June 2003 WD 00/ 35924 PCTNS99I 29937 19 trimet hyl silyl canptothecin (12).
A probl em farmHlassydthet (D sumeheri §4t o aoat mely tife gy tdsederd i %Y of

t he radi cal,.ca e t §d i 0ps. LN Lsonitrile are
avai |l abl e %8& ?%g I zs\gtl?:o%r?q% hhfac%riﬂg,% m‘é i(gpl—?(]iiﬂnléggt?%%% lg‘(’:orrpound of
formula (1)). One solution to this problemrelies upon the introduction of
a trimethylsilyl group on the aryl isonitrile, (e.g.
3fluoro-2-trinet hyl si | yBphefyPesquiptioncoforhe Prawingset hyl sil vyl
substituent bl ocks one of the ortho sites 10 of the isonitrile toward
cyclization and can be renoved after the cascade reaction by
hydrodesilylation. In this exanple, the selectivity proceeds further_in the
sense Yhat only one SHIYEE tr methyl 8Dy L3NsEF@ Loy efved i nIBRRLR hst
step. 15 Ohefnerhedi mRiNemeof fihe garer ghepuRbRgbinC 8¢heaBmbBunkBe of
preparation of several novel canptothecin derivatives of fornmula (1) are

i |lustratedormipegdrlds 3 to 6, and in the Exanpl es. The preparation of the
conmpounds of formula (2) 20 is illustrated in Figures 7 through 11. In that
regard, three representative, novel A B ring substituted silylcanptothecin
conpounds (36a), (36iguyl £36¢) afeilhlusiraatieh idf FaoWyhthesihe &Fr st
step in the synthesis of these 25 anal ogs was to prepare propargyl brom de
(41) as il )59édﬁ%PQﬁQﬁﬂ?$%Em@§%¥¥ﬁb&YﬁﬁfmﬁﬁogFeFHE-connerciaIIy

avail abl e trinmethylsilyl propanol (37) gave trinethylsilylpropanal (38) in
850 yield. Sakar, T.K et al., Tetrahedron 46, 1885 (1990). Foll ow ng
procedpge A 30 of Cormjgure J3 and dmichsluBtlratitef réhedr gyritHdsis 36f 3769

(1972), aIderde 38) was caonverted to_the .
(205) -10-dcetoxy-/-trimethylsilylcamptothecin and (20S5)-

10-hydroxy-7-trimethylsilylcamptothecin.

Figure 4 is an illustration of a synthesis of

(20S)~-10-amino~7-trimethylsilylcamptothecin.

25 Figure 5 is an illustration of a synthesis of

(20S)~10-amino-11-fluoro-7-trimethylsilylcamptothecin.

SUBSTITUTE SHEET (RULE 26)



SUBSTI TUTE SHEET (RULE 26) 14 June 2003 WD 00/ 35924 PCT/U899I29937 20
di bronool efin (39) in 550 yield. Piers, E. and Gaval, A V., 1# Q§ﬁf éhenl
55, 2374 (199 . _Addition of 2 0 equivalents of n-BuLi at -7

fol | oned byWRIPAPM$ 0 to 22 C and the quenching with paraforﬁgﬁ%% §§ME7
reflux 5 to give (40) in 840 yield. Finally, a solution of

tri phenyl phosphine and Bra in anhydrous "CH2Cl~ gave the propargyl brom de
(41) in 870 yield. Wthutke éprispamatildussfryriopargylabspntdes(i4llof a
conpl et ed,_radj cal Erecursor g% was prepared as 10 illustrated in Figure
9. Fol | owiM%n RPArRYI 8Fi 6FBPE6ESENre, (42) was al kylated with (41) to
give ,,the desired radical precursor (43) in 74 s yield. Reaction of (43)
with the respective isonitrile (44a) or (44b) gave the protected

si |l yl canpt ot heci n deFiigateves7(45ay 15aand @45bﬁtrat55waan@f56$qﬁndah

respectlvel I ra hn Fi Fi nal | Qtection,of (45a)
wth 2 eqwé\;/{i?af(g‘-"§ nk #ib C%ng E%Pﬁ§6c§8lﬁﬂa géa&&egr q&? P% of the
10- hydr oxy derlvatlve (36a) as illustrated in Figure 10. Finally, treatnent
with 20 trifluoroacetic acid in CH2C z converted (45b) to the 10-am no
derivabi ve (36b) in €E3guyeelBdisThe nethmtcftide @f eskat synvéwrtsiien ol so

provi des rea f. (209 2 tr|nethyIS|IyI)ethyI]canptotheC|n
(36¢, Flgu?egg?gggégzeac ﬁ&ﬁ%opr%ﬁg% Yi'sonitrile with i odo pyri done (43)

gives this derivative in 520 yield (Figure 10). The
(20S)-7-[(2-trinmethylsilyl)ethyl]canptothecin (36¢c) and
(20S) - 7- (2-tri net hyl $ibyrec &npisotame cil Inl st rectf osedo f nthe SsyRahestis of

Applicatio ygﬁé %eggregg @%@ g%9%0§% Q%tgﬁgs have 30 recently been

descri bed inlAternati Pat ent Application
Publ i cati on Nunber SUBSTI TUTE SHEET (RULE 26) 14 June 2003 WO QOI 35924
PC T/ U 5991 29937 21 WD 98/07727. It appears that the characterization

i nformation regardi ngighgse lformsowrdsl bbisfat hon nof nt ke naeaornalorPaient

APPI T 63t 1 opn ubLhFRLI0R MY BOHYLERT d St (UL sorrPeEL LS Y

Figure 11 is an illustration of the final step
of the synthesis of the representative silylcamptothecin

analogs of Figure 7.

Figure 12 is an illustration of excitation and

15 emission fluorescence spectra of 1 uM (208)~=7-[ (2~

trimethylsilyl)ethyl]lcamptothecin, 7-TMSEt CPT, (36c¢) (DB~

172).
Figure 13 1is an illustration of emission
fluorescence spectra of 1 MM (208)~10-amino~7-[ (2~
20 trimethylsilyl)ethyl]camptothecin, 10-NH2-7-TMSEt CPT
(DB-173).

Figure 14 is an illustration of emission
fluorescence spectra of 1 uM (20S)-10-hydroxy-7-[(2-
trimethylsilyl)ethyl]camptothecin, 10-OH-7-TMSEt CPT

25 {DB-174) .

SUBSTITUTE SHEET (RULE 26)



5 spectroscopic data provided for both of these conpounds are inconsistent

with the assigned structures and do not match in any respect”ﬂ’\‘é‘ezo 3

spectroscopic data reported in the exanples of this patent. Additi on?%g

the spectro¥@p/s9ata for all of the silyl-containing 10 carfft'dv¥rae

WD 98/ 07727 appear to be inconsistent w\sth t he assigned structures. The
present invention thus provides a short™and efficient synthetic schenme well

suited to known struCtgneeactbviitsy eal aillbnstupsion tde campireistegide 15

famly. Indeed, the biolpgical _activity of th ot heci n skeleton is

general Iy PREGFEPant or® ﬁas vety ittt tol er‘gﬂggmt?b illygsrﬂxtyuént%‘?rcﬁ'her

than at thsu%yaadh@rch%lﬂnmslctatn@m@thﬁ@lllnqvw Dg-SiAY hesss, cthes@B-67)

substituents are |ntrog égd Vi a theﬁ% | derivative (3.) 20 and

aryl i soni t Rl EtP8Clre M EMYG ARG #8%or Activities and Human Bl ood

Stability Characteristics The antitunor activities of several conpounds of

formula (1) are shown in Table 1 and conpared to those 25 of several well

known canpt ot heci n amdlgage usbngisevat allllqnmmaa:siscays s @efdniied drur t her

bel ow. The syntheses of the vari,ous exe ary caonpounds of the present

i nvention ?é%/’gﬂ'é‘lgt RLi FFRGIE NECre aﬂ‘laé@%s&f? Pﬁnﬁrt her detail in an

Exanpl e section followng this section. SUBSTI TUTE SHEET ( RULE 26) 14

June 2003 WD 00/ 35924 22 Table 1. Biological Activities of (20S)

- 7-Sil yl - Cat apt ot hecifi gl vavi ves .arPC'E/lLlSQﬂ:r%&{ﬁ?ori ntoHi tdaii 1afbEiancer

Enhancenent .1 nhi bition cell gr h of Topo | of To | C50 In

Vo at ed nEdrEted o RRETTS iEPRRYS0E AR i Shetees BRf T 10 11

12 HL-60 833kskat3hnvention to DMPC.

CPTHHHHH5106- 9++++++| RTEt HOppaHH270987372- - 1 TMSHHHH3. 85. 64, 2+++++++2THDVSHH

HHO. 121. 22. 9+++++++3THDPSHHHH339293663+++4T|\/BHOACHH2. 76. 7+++++++++STMSHOHHH

2.67. 06, 9+++++++++5a th opened

Eri ng3:%15. 019. 2++++EX B85 1 08 6L HHNSHAHR Y 50 522 BHLBELI. 72 TSR

HHH3. 02. 98b3hﬂthig++d'f|'|\45ﬂb'ﬁl'bl lipophilic camptothecin analogs of the

(2: 1) BTMSHNH2HHO. 525. 70. 7.2- 9T_ﬂ\/g§§H2H2. 67.46. 9- - L0TMSHNH2FHO. 070. 190. 29++++

++++11TVEHREEE SO 1Py St on, £ %

(3/1) 12Tl PSHHHH150610730103B- - 13TESHHHH31. 9122S7. 1- 14DMNPSHHHHE66. 919764. 1- 1

5DMCPSHHH

, HO. 912. 72 7- - 16 DVHPSHidh2: 1% 42i3- - 15’ffBDMSl-m@tt+ﬂtBGHS 55 - 1&chsz¢4mHH2 6

0-5. 20- - P =1r]j |idin rrolld ne carb

trimet hyl si Ie)ﬁlp Tgtcgut yq Fh Jsr?cihsﬁ/ $§ q'bm];ﬁjﬁ

silyl 15I'EScampt|ceﬂiles1 I y&halEIgBS oft riiesopregehnsi | yhveDlt/NBS =to DMPC

di met hyI ynar yl sily i.met hy, apylsilyl; DVHPS =

di net hyl - ﬂ%llg‘p Waﬂel ar B’)eﬁ\}bq'le ac‘t%t{/\}3 ) tén%‘l& n S-180 in BDZF~ m ce

testing. c) Mbre active than CPT in Lew s Iung Carcinonma in BD~F1 mce. The
designation "-" neans "not determ ned."” SUBSTI TUTE SHEET ( RULE 26)
Figure 20 is an illustration of double-

reciprocal plots for the binding of highly 1lipophillic
camptothecin analogs of the present invention to DMPG
20 SUVs at 37°C.

Figure 21 is an illustration of the stability
of DB-172 in PBS buffer pH 7.4 at 37°C

Figure 22 is an illustration of the dependence
of fluorescence intensity of DB-172 on time and drug

25 concentration.
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14 June 2003 WD 00135924 PCTII1S99/29937 23 As illustrated in Table 1, the
conpounds of the present invention exhibit good to excel | ent4ahtetd99sr
activity as conpared to canptothecin (CPT) and irinotecan (IE%%.

Cyt ot oxi ci WOMEISAMAs 5 The canptot hecin derivatives were eval Bl N8P hei r
cytotoxic effects on the growh of HL- %0 (human pronyel ocytic | eukem c),
833K (human teratocarci nona) and DC 3 ﬁ (hamster lung) cells in vitro. The
cells were cul turedriguae R3itialsdensity ofil3uwstk@rtqarel |/ ok. Theye 10 were
mai ntained.in a 50 C02 hum dified phere at 37C i n, RPM - 1640 nedi a

(G BOO BRE LEPERICRBFBnct MREA YoF K)o OREaR APngt pereagignce on tile

100u/ m )/ aheepbadpaicration.~gl M) (A BCO- BRL) and | oo heat inactivated
fetal bovine serum The assay was perfornmed in duplicate in 96-well 15

m cropl ates. The cytotoxicity of the conpounds toward HL-60 cells follow ng
72 hr |ncubat|on ma§ d%terguned bé . ocul ture t%§ﬁ9 | iu assay

Scudi er o, 3% €afcert RelD, & us Jffbggf %ﬁﬂ %ﬂﬁe of
whichgs blﬁccxmmrabedlhefrlﬂidremcére&eerem:enszt,y 20n time and pH for

3" -bis(- e hox g 5- sulfh X#b§H#Phenylanlno)carbonyl] 2H-tetrazol i um
hydr oxi de® rR/ﬁ§ éﬂa Fafed™aP j7'M<in prewarnmed (37C) nmedi um wit hout
serum Phena2|ne nmet hosul fate (PM5) and fresh XTT were m xed together to
obtain 0.075 mM PM5- XTT 25 solution (25 ~1 of the stock 5 nM PM5S was added
per 5 m of 1 ng/m FEX§hre EIFt ¥ys~&knofiXhist a&xidt eofas rddgsbémdeacd wel |
of the ceII culture 3& the end of 72 hr incubation. Afteﬁﬁlncubathf at 37C
for 4 hr.°fapS8FBancd P ESGSRNCand WP Hif L hedstiFed t9Th SS%ra

i cropl at @aﬁ@@dehe(th%&,alaig@—M IS IR S, idPent i¥hnooski, Vernont).
SUBSTI TUTE SHEET (RULE 26) 14 June 2003 WD 00/ 35924 PCT/ US99/ 29937 24 The
cytotoxicity of the canptothecin conpounds toward 833K teratocarci noma

sol i unor cells a?d anBter | un S det er.m ned |n 96- wel |

i crglpcfat es by a methHd¥ &eszcrl bed b?“Skg‘r?;rPsettr% 108 or Ofreactits ng?59%el I ul ar
protein cetbhe&ilitykelBinseveahl, éﬁx@nm@@ie(mcmeémaro@t @thXU}Cét ré§§raty Lor
Anti cancer, Drug , Screening,” ncer In , 82,1107 (199 t he

di scl osur é"gFMWHi°Ch 18 ‘ﬁ‘t‘tﬁ‘%&ﬁ%ﬁ ef]’“l"‘rgraé e b?aiéflgr ehd®S) Oﬂ“&r}é‘é‘%%

fixed wthitgddaghl oroacetic acid and then 10 stained for 30 m nutes mnth

0. 40 sul forhodam ne B dissolved in to acetic acid. L3nbound dye was renoved
by acetic acid washes, and the protein-bound dye was extracted wth an
unbuffered Tris basgjgﬁilsgpydroxy met hyl).am nonet han] for eter nation of
15 absorbance at 57 56 % 96t el Phmi crioptetE2rEder OfThet ?pe Hent s
mere:uarnsyihmhiﬂy1a@pbecataluwampﬁauﬁedxnsawamogse@m%ﬁm@nﬁreéehhe dr ugs

tested. Data re_analy. via co ter soft See, Chou and_Chou,
Toe osa PR Y WEREHI BB ROEe LS AT £ Ui BROBR Boco.
LD50, SyngqHiaym Antagoni sm " Low Dose Ri sk, Receptor-L.igand Bi ndi ng and

Enzynme Kinetics, 2nd ed., Biosoft, Canbridge (1987); and Chou, T.C., "The
Medi an- Ef fect Principle and the Conbi nation Index for Quantitation of

Synergi smand Ant agciﬂ'c_;su e Z%m(airsql sm an lustration of the plasma

concentration of DB-67 after oral dosage.

20 Detailed Description of the Invention

Compounds

Among the compounds of formulas (1) and (2),
those having the (S)-configuration at position 20 of the

E-ring are preferred for pharmaceutical use.

SUBSTITUTE SHEET (RULE 26)



25 Antagoni smin Chenot herapy, Academ c Press, San D ego, 61- 102 %8?1)
- the disclosures of which are incorporated here| n by . referencé1

Medi at ed DNA Cl eavage Assay For DNA cl eavage assay the reaction mxture 30
conpri sed TWOSOBER4buf fer 10 mM pH7.5; PBR3z2 supercoiled d8GBE*82¥3nhded
“circular DNA (4363 base pairs, from Boggrl nger Mannhei m Bi ochem cal s) 0.125

~g/ m, drug SUBSTI TUTE SHEET (RULE 26) 14 June 2003 WD 00133924
PCT/ US991 29937 25 (cahpamﬁhem arer prtaefecterbl\gatames)ndepeaﬂ'emtllyortta:te 1, 10
and i 00 ence of pur| DNA t opoi sorreran wi th final
af

vol une of N%ﬁmg 055 HHEY pPevi oJ@f O}Y%j dhguPy. 4 Nafogproup, an

~~Canpt ot heginc!| aadenes S Proteonddoued DNAYBreaks i, I\/@rrtml—gammm
Topoi sonerase 1," J. B.iol. Chem, 260, 14873 (1985), the disclosure of
which is | AEB¥Porat £a- BeP@rﬁlWaﬂéﬂér &P O 3 nElbat Pékonyd @&ouPed dout at

37 Cf 6 db ng th oadi n ffer dye
(20 10%;od|8&g}3d08-e5rsk§’|nﬁa ?8‘1130 0%0 brb p%gﬁgpxl&gue lg%opﬁol glgy(l:EJ cﬁ) g

El ect r ophoafish&a Wag 1 Cakyrickh,Cuta onct 03aganasa Helnp! ugretpi di um kyje de (1
~g/m) in TBE buffer (T~i sbase- bori ¢ aci d- EDTA) and ran at 25 V for 18 hrs.
Phot ogr aphalwerqﬂmkﬁa garderp, U\«Sﬂ ugThtarLtsslm% Pogathed fFiokm LS gtrm 2% N and

devel oped a di caél 2:}/ %&i actuyrer. Inhibition o i ated
Rel axati on® 8? %85@P i 17 §’ GEFIPhE TR LT ITRGS of 8ctl“(§ﬁgl9I’QA
t opoi soner age 2|, rradmaé eﬁré@b@t)&@myQOYRIOfarﬁ\mRZ taee N"ehBepeAGede3qri (e by Liu

and M| |ler was used,, Liu, HF. et Cl eavage of DNA by Manmal i an DNA
Topoi séher §88e| pr+ i fhgrgnt bh@m a 25%“&%3850(-1?9803“ FReNE| §é’PH§’ur@ of

which is i Rgerpgor ai@d, erelan 5@5er ReQp, Forat hirg,Assay . 48p7
PHR32z DNA, 0.5 Ua%f opo | %SCO BR%) E va?l Ol?:y concent I‘egtl ons (1-100

~M of canpbéi?ﬁ@émeéhyéng5ﬁéllpog, |W@“Y%§&%n@ngﬁf’%?uré‘ (@@Etfwdrﬂﬂb}lﬂﬂ ng 50

M Tri s- HG 7. 8n 1200 gMAKC] MIQ 2,0 00 80 FMFTo OB EQEA, 30
~g/ M BSA, %58 E'/ lrlPBF%?»Z%FLV&DNA gné&):\rlg%ous 0 anounts of %) eg enlg%\lﬂne was

i ncubat ed amla?metmjﬂ- 30 9HOMP,, 302 and st bphedinPrAtby 1SBS P50 3/ n

prot einpsey e d ose in TAE running
SUBSTI 'IrBaUTE éHI%Eg?% %ﬂﬂ%bﬁ%t‘?@ﬁ IR A Ll PO

R? is preferably F, an amino group, or a hydroxy

group. R is preferably H, a trialkylsilyl group or F.

R> is preferably an ethyl group. R®, R’ and R® are
preferably independently (the same or different) a Ci-g

20 alkyl group, a phényl group or a - (CHp) yR?° group, wherein
N is an integer within the range of 1 through 6 and R is

a halogen or a cyano group.
Method of Preparation

The compounds of formula (1) of the present

25 invention <can be prepared according to the general
synthetic scheme shown in Figure 1. In the synthetic
scheme of Figure 1, an iodopyridone (2) is <£first N-
alkylated with a propargyl derivative (3) to produce
radical precursor (4). Radical precursor (4) then

30 undergoes a radical cascade with arylisonitrile (5) to

SUBSTITUTE SHEET (RULE 26)



14 June 2003 WO 001 35924 26 PCT/ US99/ 79937 buffer, el ectrophz?r eseéi%%
overnight at 39 V, stained with EtBr, and photographed under 4 NP .

Antitunor Activity in vivo Antitunor activities of canptotheg)
derivati veé"'W@’i‘bst ed in B6D2F1 nice bearing sarcona- 180 of&flgg?%”lgﬂ’ g

murine solid tunmor. For S-180, 3 x 106G gells were innocul ated
subcut aneously on day 3. Antitunor treatnent started on day 1
i ntraperi genevaskey pngdictdallly. f ofhei Yeadiyd atTonopresiegdss sowwaddyl ¥ and 10

day 14 were red. Aver r. Vol umes r ribed as the,ratio of
treated ng%gg)%Eﬁ ré’ﬁté'ﬁjton r%ﬁ%ln ﬁﬁ?pgThe%n?Pgﬁgg’fr@a?éd evé téhl DVSO
vehi cl e omeyrathwalxtonyolbetes ,f oB6edays ¥l and 1dp )14 whee diddlecsgBrandkdD. 61
cnB, respe t.icglel.y. The T/C canptothecin is 1§Fdesi nat with "+++ " An

i ncr ement "8t CedrendHtO IO T D AsP 8bRpaAr BY £51ERENCENDt I e IS LR day 14

at 2 g/ kgrdose@episidesiegnatedantit e hdcreRass tlordecheasehdf neicatt” unit,
respectively. For Lew s Iun?P carcinoma, tunor cells (1 x 106) 20 were
i nocul at e§a§GBEAt anebB¥Py oP]REEY 0 BRAViPEALMent L8RGE®Fon day 1The

i ntraperitoneausky Lo idye forayfives days, g4h | N pf fects was as
descri bedtpabgve.%'IYASE,:1 shﬁn abl e 1(,r >mamly of th%li(}grrg{%{fbheci n d}gi vatives of
formul a (Erangetred $biyladiant ictunbhre 28iaptictnoxdLi pyopargyir ;alexdiidl t ed

hi gher po y th t hec i,n. one tg thr I 1 t ,of those
corrpoundstwgg'ﬁ’i b%t%fﬁgg%gr %lnjtﬂ#r]r%r? cﬁggetnog;i gi f/ﬁg %(o %)%: %%legéd gher
pot erncy i romwviearsdiomy olie DINA- poppasgper askecdhakeditat ed tkeavage qfolWBRs2z

DNA, or in 30 inhibiting.the DNA:topoi sonerase | -nmed) at rel axatign of
SUBSTI TUTEYSHEET (R e’ iﬁdﬁﬂﬁeoioﬁgﬁ\ﬁﬁ”@(}le%9%&?%%83@1‘2993?
PBR322 DNa&t Biese Amegait sCReggesheexedl. | enlgicqr 3al,atiess batagesn, thige

antitunmor cytaoxicity of the canptofhecin co upds with their ability to
i nhi bi t tﬁéSFﬂﬁ’éHr so%)f WENR?& dpgoik%?r%?%%léa?g hezelh' by Teference,

and U.S. Patent Application Serial No. 08,436,799, filed
15 May 8, 1995, the disclosures of which are incorporated

herein by reference.

Generally, various reagents can be used in the
radical cascade including, but not limited to,
hexamethylditin, hexamethyldisilane, or

20 tetrakis(trimethylsilyl)silane. The source of energy for
this reaction can~be a sun lamp or an ultraviolet lamp.
The temperature 1is preferably set between approximately
25 and 150°C. More preferably, the temperature is set at
approximately 70°C. There are generally no limitations
25 upon the choice of solvent used other than inertness to
the radical cascade. Preferred solvents include ben:zene,
toluene, acetonitrile, THF and tert-butanol. Also, there
is very broad latitude in the choice of substituents on
the alkyne and the isonitrile because of the mildness of

30 the reaction conditions.

Figure 2 illustrates an embodiment of a general

synthetic scheme for the synthesis of (205)-11-fluoro-7-

SUBSTITUTE SHEET (RULE 26)



5 For in vivo chenotherapeutic effects in tunor-bearing mce, for exanple,
“7-trimethylsilyl canptothecin showed better activity than ca%an
agai nst sarcorma 180 in B6DZF1 m ce at several equival ent doses in a dose
dependent nME35P2# terns of tumor vol une 10 reduction. Sini | BETSINEP?
Lewi s lung carcinoma, 7-trimethylsilyl-31-flouro canptothecin exhibited a
simlar antitunor effect to canptothecin in terns~~ of tunor vol une
reducti on atidetbydshidwdicatpses heltam dai@it.ot heciAn. giwislem in  this
7-trimethylsilyl-11-flouro 15 capptothecin is nore efficacious.than

canpt ot hecf%#%eﬁg a ?ﬁl?rﬁ‘zﬁorlsef ctcsoriecrf?r} v%.heStIé%?’r?ﬁ/P?%tﬁﬂﬁéﬁ Bifood
Recently' the irddiasic ¢dsosescamnerenbesiions fthem pbeit ashoneimndhe
carboxyl ate fornms of canptothecin, ][20 ﬂ%a\ég been st udi ed totgjl uci date_fheir
mar kodl y dRFY o1 SAPEALAFACHIDIAY 4 {1P HRIMEAT bEYSd HeatpoRekba Bur ke, RT. G

and M 5 Z. js"ft hyl toebstidat i @mpduhdeof peghuilan (@Xtendsnhedaltfi-dd fe of
10- hydr oxycanpt ot hecin in the presence of human serum al bumn,” J. Med

Chem 36: ?%80325_8'2 25:0(13_“9935‘3) r@tﬂ'ek% 9RO | tRPshr&trRIUREIOMANICE M3 C. and
vall, M _EtrifhétﬁyqsaulgqyegreaptIém onifyg anrdist aBbhityiet, cap@l @t hei n
drugs, " Biochem stry. 32: 5352-5364 (1993); Burke, T.G and M, Z.:

" Pr ef er ent £&bOoBPNdIr kg 18© e scdddhfiratle Fot apoitThapt 62 heei n by Hilvfan

Serum Al bupi.p, ” ) . B e , 5-287,, Burke, T. d M,
7 e sPFRnesiaroadd SRei AT athe: R T BURSHAAURE e
(RULE 176) of14h&unes@008rWDe00/B36921 23c PGIAUSO8| 2988 7caw t heHursmov@st um

Al bum n: | ct Dru t abi | | Y (1994) J. d. em, 37, -46;. Burke,
T.G Mins hi["r,ng:.rB.%BeMc,a%f%caeanr %%(%ln%r,( ‘%.Y, %y?ﬁglgf%ﬁﬁ&%gﬁtmﬁm e%g\‘ 4Cipbsum' nin
Det er m ni ngxhhpl®¢l athee ddinsrt iBlicod brStakidsi t festieért Hen Canpt aidrad n

Ant i cancer gs." (1995) J. Pharnma. i.. 84 18-519; M, Z.  and, Burke,
T.G, "Di thgfg‘ nto;nzi‘ly( I?{t’%ragt itgﬁs tﬁl%ﬁﬁfngfﬁﬂi’%nésaﬁ&“@%jo@ ate
Forms w t ht hemaasBl eaépConponent s, " (1999) Biochemi stry, 33, 10325-10336;

M, Z and Burke, T.G, 10 "Marked Interspecies Variations Concerning the
Interactions of Canptothecin with Serum Al bum ns: A Frequency-Domain

Fl uor ence Spectro i ! 94) Biochemstry 33, 12 - 12545; M,
Z., Mdatak, '"H, and Eﬁc?%erc %%d(,yd”?ée%tascedogl b%ﬁlen erﬁlérr?gi Pgs&ﬁgsqjes ‘e 15
Stability anbtehet ifiaxt ytbé Poppheadionn dumavBraddnbveldXFmmBiadlmmnirstry,
34, 13722-1,3728, .t.he di s¢l qsur of ich are jncorporated herein by

ref erence. dFﬁlb’ﬁgéﬁ{%zft egﬁugserrmg%asafWeafﬁBsﬁlJalfsiﬁ—&ie.‘g, iy geq]u%"hrc?/si omai n
fl uorescenece ki f ehdre rspdcet rExsogpe20 reveal s that human serum al bum n

(HSA) preferentially binds the carboxylate formof canptothecin with a
200f ol d higher affinity than the | actone form These interactions result in

canpt ot heci n openi ng i . and_eo et i h rﬁgggg of » HSA
than in the absence %ﬁ%{%%%]f%?n?fl gREur?g)rl’{%ﬁluglgtﬁanfB ) f(;{andzczs)? C,
canpt dtheciis liddtmterapethsinapighyesnd ddnplwdlel Y1t o ilhe tda@thoxgdatd, f orm
with atl, ue qf ] naI[‘g:;; negligible %I ac

equi |l ibri u%hégieue gﬁpétjeﬁﬂ}laﬁ&%%’l eb ooéd1 ve?é’u% pllglsn/ , céarrp o)[a%%%el%

di spl ayed 3Qlgdkampdc tdteghir i tpmpbluhdsvdlBlea)gf 226b) n andi a (Bbkactame at

equilibriu alue of 5.3 %. The enhanced stability of canptothecin |actone
Lo ebgetestiin (it ib

in human b ue to drug associations with the lipid
bil ayers of red blood cells. Canptothecin binds erythrocyte nenbranes,
SUBSTI TUTE SHEET (RULE 26)

The first step in the synthesis of these

25 analogs was to prepare propargyl bromide (41) as
illustrated in Figure 8. Swern oxidation of the
commercially available trimethylsilylpropanol (37) gave
trimethylsilylpropanal (38) in 85% yield. Sakar, T.K. et
al., Tetrahedron 46, 1885 (1990). Following procedure A

30 of Corey, E.J. and Fuchs, P.L., Tetrahedron Lett., 36,
3769 (1972), aldehyde (38) was converted to the

SUBSTITUTE SHEET (RULE 26)



14 June 2003 WD 00/ 359274 PC T/ US99/29937 29 the drug localizes within the
acyl chain region, and accordingly remains protected from hgerHP%P%? The

human bl ood stabilities of the several canptothecin anal ogue f i hi.cal
i nterest ha¥@PE&R45 conpared. As was observed in the case oi“'ﬁg{f‘%%{uﬁzci n,

9- am nocanpt ot heci n was observed to hyzipol yze al nost conpletely (>97 0) in
PBS sol uti on contajning H Al t hough no attenpt, was nade to

spect rosccﬂ)‘i%’%ﬂq‘?otﬁghgi 1‘?6\1 he™r e?gﬂ Ve Ditrdi ng 55 ni Fr esar_tﬂ Fﬁé’a!la_ct one
10 and cardboxyl ate fergs ofndhe, 9587 ne3gengeneyodue taadheisnsigni bi cantly
reduced fluorescence quantumyields relative to canptothecin, HPLC data

caere consigicmlents BSAnpBefleér et i-al8 ¢ binndiHEy fdlkel aeedokyl| abemiogm of
this agent overoits lactone form In plasma it was observed 15 that >99.50

of the 9- &R ne? dnadY EBRvEREBENEHIc Mtk Ratat oxngidrhiyRe wAt cheddairn
| osel 1l el il tai ned usi; t gt hegin, ;| |
Closely pgcg n‘Ze ;Egégi 'Lé/t ﬂ%“t?r% Ie U%*d%%ﬁ 9 t@%'lﬂ.uofh wWhgl e

bl ood, "< % are i'ons of 9am nddanpt of heci n and
canpt ot heci m phesperbosphynewhdrch B0, r emai asdydnothe daCllaneydwos mthte

equi librium The appyoxi nmat el 0-fold, hi gher level of l|actone remaining at
equi | i bri Lﬁﬁ‘?%?r%%ﬁp?B?ﬂgg?n(gé a%?véqfoygﬁrﬂdnocarrpt othecin may, in part,

be accounted for by the enhanced |ipophilicity and greater ability of 25
canptothecin to transition fromthe aqueous environnment and into
erythrocyte nenbranewiphesent prepdwdeidhood. grosimik copbmasie t@ihhe | ow
| evel s of lactone remaining at equilibriumin whole human bl ood for

canpt ot hecFPMRFRIESdani nbRARFR bt h&HSFYERS 43hd 3185 9 PIGRAESSECt idFel v) |

t opot egan T-11 ~), and .5.0) al LSkl
| nbr osod o ShafPpeftahe ahudemh. A0C RN g, %ﬁui g1 fyaR20n
t opot ecan precS8UBSFI TUTE2 BHEES ( RUKY 28)ed Wi thune( 42003 twD @Av3592Ahe30

PCT/ US991 29937 2Q-f al reater than f -am agptat hecin, _the .
correspondifytF & elrfdg'f%lac?{)%(émf%?rl ?Cﬁ‘?— ﬁ‘f ingield. ' Reaction

10hydr oxy-dr etfpd ) camatol hege N ()i v € 18pRLeKiTR! el ¥440f dd grem)er than
in the case of 9-am nocanptothecin. 5 The significant gains in the relative
stabiliti e32%¢ tBUpot Qe 151 lyd¢ a0 t3s hami the degivealtdived t o 459 r
favor ahl e inter L,ONS ;W t h HSA. e gen nt aj St Uk
e i e o R e R L
preferentiallbstdangdofint IFeglkecaOhox\Hiatal iy ugdéprasebyiblSAofTh@Saachni que

of tinereso|yved.fluorescence anisotrgopy has recently been .used to
denonst r at & thaf, TREEV3LR g?i nt%qcoo??on]cﬁtw8§§/&ﬁéréo Rrgot n8evR @
carboxyl at g7assagieli®s wift h HEA and-hyddas, | naeel vkt 9Becl 0sB6y) assaci at ed

with the protein, the 15 carboxyl ate forms of topotecan and CPT-11 do not
associ at e WinsHARLefn tife cBE®Es e 38, diirethlYpectFRREBBNE eWiddhce has

been obt ai pedr WhbeBakaeiicat 881 4hatn H%Ab@rlgf eEoRbé Aty Diguls) the, | agione
formof this agent, thereby shifting the [actone-carboxylate 20 equilibrium
to the | actonemino derivative (36b) in 65% yield.

The method of the present invention also

provides ready synthesis of (208)-1-
[(2-trimethylsilyl)ethyl]lcamptothecin (36¢, Figure 7).

25 Reaction of phenyl isonitrile with iodo pyridone (43)
gives this derivative 1in 52% yield (Figure 10). The
(20S5)-7-[ (2-trimethylsilyl)ethyl]camptothecin (36c) and
(208)-7-(2-trimethylsilyl)camptothecin (disclosed in U.S.
Patent Application Serial No. 08/436,799) structures have

30 recently been described by Hausheer et al. in

International Patent Application Publication Number
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Thus, it' is clear fromthese observations that HSA plays an in’gmh@@t role
in determning the relative human bl ood stabilities of the één’H 12 i ns.

In the cases of canptothecin and 9-am nocanptothecin, the 25 protein a7cts
as a sink f\¥PPR2¢ar boxyl ate drug form binding the opened P 5%%’@3:? es
and thereby shifting the | actone-carboxylate equilibria to the carboxyl ate.
However, in the cases of topotecan, CPT-11, and SN-38, no such preferential
bi ndi ng ofWQ KB/ &F boky! at e Idr uFBRAFE DY BRHSALhE obFerRaet e ThpdEI¢R to the

situation M #£85-camu0t heehBrandql t $12<aM noy@hal e, A enjjally
bi nds the ﬁvﬂact one form of bSﬁl— 38gv\,hi ch St‘ her eby pr‘%t egghh?i_ glrclgecfiftﬁ rcul atory
| evel s of ArHierioldwptal IRatednt veAppéérasioSUBSIWTUTEaSHEET (RUNEPeD6) 14

June 2003 WD HO)@PPER PCINSIY 2098 il e rapi d ik exfensi ye | Ogge of
active drug that occurs with currently clinically relevant c npt of heci ns
i ndi cabes spratieserrd @ Hethi ghigvistRantagebosht of dameisley canpooréeci ns

with reducad, SipEghet Bebhodlagy AR! apd o And: LBEQYEd umRL bl 00
stabilities. In that regard, the carrpto)h cin anal ogs of the presen

i nvent i on mathélbi tnuinjuerpsppet t tbe terpEctresyidpiian dahtaagemartidpliayi ng

i mpr oved n abi | Eti whi | iptainin L.gh ti.cance
activiti ers]C.LH%lO E&‘%g\??il%e%nt a fI\/lefts&f]h()l\c,f\‘{s1 B??ggré?' Parti gfigrl]i%ﬁé)%%il% 'St a%lln?i ty.
for the Dedpratiradcomiof Hephed (fore. diopbili they) sillylacdtoveithen cals.

All c t ot heci n_.anal ogs .were i g,t (S)_configuration and were of high
oot £ 00 G AT s L' Bo BEn e B Phior stendtefiethert on
All ot her wgentsheved s eagenst guaterand were used wi t hout further

purification. H gh purity water provided by a MI1i-Q UV PLUS purification
system (Bedford, MA) was utilized in all experinents. 20 Drug Stock

Sol ution Preparatio St ock utions, of t drugs were prepared:.in

di met hyl sul f oxi de (R?@S.gggﬁégjfréBHSPSﬁgPr?@uargg(?,"l S ith; MFV\%ﬁﬂee, W)
at a conceanf fitiemt of KyntcHEX ' M aruthesteor edelldl daskiated4C. to known
La-Di nyri stoyl phosphati dyl cholin DVPC) .and L-a 2 .

di nmyri st oysftp%%‘g%‘ﬁlé%%lﬁb?;%&%r olre?ﬁ%léﬁ)n PE obt'ai nZEI‘ef r o RRRRF e Bd  ar

Li pi dg5 Al gdmasier, AL, Inddedgr e tised biibhogichUrt hedt puit§i cati onthAll

ot her chem cal s re. reagegt 8rade and Werﬁ use \ythout fur}tlher

purificati GHPYREIRT &7 PPEBAFEET0AS SFRECAGAYI AREOLGT asi & "2 BV T30
suspensi onsivele prEparattd hacdagubktanuexpsr i deér byt hde ned hatheof 7Bur ke

and Tritton, iThe Koyt yrg Sasis of SUBST|TVIE SHEET (RUE 26, 14 June

substituents are introduced via the alkynylderivative (3)

20 and arylisonitrile (8), respectively.

Antitumor Activities and Human Blood Stability
Characteristiecs

The antitumor activities of several compounds

of formula (1) are shown in Table 1 and compared to those

25 of several well known camptothecin analogs using several
known assays as described further below. The syntheses

of the various exemplary compounds of the present
invention set forth in Table 1 are discussed in further

detail in an Example section following this section.
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PCTI U S99! 29937 32 Ant hracycline Selectivity for Unilanellar 3
Phonhat i dyl chol i ne Vesicles: An Equilibrium Binoinl Study," 1@?’89?\399
24:1768-1776 b19852. Briefly, stock |ipid suspensions contai 2’?‘&8"%9’9 /L
lipidin ph¥eB¥3R9835 buffered saline (PBS, pH 7.4) were prep ¥ \Vor t ex
m xing for 5-10 mn above the TMof the lipid. The lipid dispersions were

t hen soni cated using a bath-type sonicator_(Laboratory Supplies Co.,
Hicksville, NY) for 3-ZAblenti|Bipkogberinpcsivitdesyaf ear. A decrease in
10 pH from 7.9 to 6(30sas?-ahiskyledahptothecSdVpprapartdiiams of DVPG
therefore, the pH of these SUV suspensions was adjusted to 7.4 using small
quantiti es—o —S5-MNaOHin--PBS—followed-by additional—-soni-cation—FEach
type' of vesicle susperisi on was annealBIFF S0 h 03T End it Hen used
in an experinent. ® ce Instrumentatd eiw St eadymesieadce f hesosrescence
nmeasurenent s wer e 6bFaiNie a SLM Mvdel 9850 spect r of [lfbromet efinwith a

t her npst at ed cuvette'zcorrp I nt. This instrunment was interfaced with an

| BM 20 PS/ 2 nodel 55 SX conpdber. Excitation and em ssion spectra were
recorded with an exegitabi omyresol uti QIredl B RAMEF an em ssion resol ution
of 4 nm a S B a—AWe-e 6 ect-ed o D alSiala L0 ence
and scatterr fom unkabél ed 4i p¥ds or from siél vent® by 25 stibtractiton of the
spectrum &fT atthl ank® Steeddy? sttt e fl udPescé&ice i’Atensity measurenemnts were
made in the absencewof npol ari zers. Steady-stad e ani sotropys(a) nmeasurenents
were deteem negusv th the i nstrument im.ihe "“T>foermat" fors+si nul t areous
measur enent ofspksv0 pol @ri zed 30 i ntensdisti esas Thasal i gnnment+ of pol ar4 zers
was checked reutinelsy wsdi ngi a dil ute suspensi on efr 0. 25 wm pol ystykene

m cr ospheses {20l ysai enges,s | ng, Warringd ons7.PA) sin wat ex++and ankset r opy
val ues of s20. 98mme e 8UBETHd TR F s SHEET ((RULEs26) 14.214 June~+2003 WO 00l 35924
33 PCT/ USQ9I 22837 oht aigpgad.» Al ternati val y, 2ol asskzer orientation was
checked usingna dilyte solufiop of glygogen,inh water. The, . ani sotLQpy was
calculated, frgma - o( lyvwv -,GyH | ( Ly +,dVHy , where, G- Iv'[LHH and
the subscriptsusrefem ta 5 verticaliyand horizontal orientations of the
excitation ang.em ssion,polarizers, respectively, Anisotropy neasurenments
for canpt Qt he%!sns wer e H_condtHict gd usi ng 2e€>><ci ti4ng I |4ght of 370 nm and | ong
pass filtérs on each em ssi oA Channel in ordet t& % solate the 10 drug's

fl uorescente Ffgnal *f r M batkgfound schfter®dhd/ 8r¥°resi diidl f1 uor&dtence.
All emi ssiipn fisl ters ware opt akned fromeriel; Corp (Stanfard, CT).++The
conbi nati on ofusexcitd ng |ight and,gm ssion filters all owed adequate

separ ati on,of rfpkuor gscaence from backgrsedind,esiggnaks The 15 contri but+on of
background;f | y@rescgnce, together wthysgatiered,light, was typically |ess
than to ofy,t hentotaly intensijty,y Since j(he Lactong yings of _canptothecin and
rel ated cqpngegges undergo hydrglysis ifg,aqueoys pgediumw th hal f-1lives of
appr oxi matgl y,a@s m ., @all 20 geasurengnis wepe goppleted within the
shortest possihle tiye fca.,0.5 to 1 np) after @ixing the_drug stock
solution wyth.thermally,preseqyilibratgd,solutions,,such that the

experi ments—were free of hydrotysisproduct.—Determmatiomof EquitTbri um
Bi ndi ng Constants. The 25 nethod of fluorescence anisotropy titration
reported in Burke, T. G, Mshra, A K, Wani, M C, and Wall, M E "Lipid

bi | ayer partjitioning and S}’rﬁiytx of ca tothq_c'n drugs, ". Bi En'stry.

. _ a C py 1 lidi a ; = ilyL ?g Z 1

2ﬁd bgﬁﬁ d§13 %’; glléyi;%l#T =8 - ut;t?, lp‘izlr:ée(n)?l gﬁ%&@ﬁﬁylm?Tﬁéﬂgéﬁgp}r%y silyl; BQEPJ ree
= di eiﬁylynorpinylsilyl; DMCPS = dimethyl-3-cyanopropylsilyl; DMHPS = dimethyl-3-halopropylsilyl;

b) More active than CPT in S-180 in BD2Fy mice testing. c¢) More active than CPT in Lewis lung
Carcinoma in BD>F1 mice. The designation “—" means “ not determined.”
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30 of drug in |iposome suspensions containing a total drug concentration of
1 x 10-6 Mand varying |ipid concentrations. All experinent 14t 299Aduct ed
in glass SUBSTI TUTE SHEET (RULE 26) 14 June 2003 WO 00l 35924

PCT/ US99/ 29%QP0/33924 ubes. The overal | association constants aPETHEPYIEY as

" K= [AB] / [Ae] [L] where [Aa] representsg the concentration of bound drug,

[ AF] represents the concentration of free drug, and [L] represents the
total |ipi#scoddestrattiesh bh Fablle danpilee Pompbendeci@f otheé plretssnaf t he

bi nding isofh 1/ fraction of vs.  1L[Lipi were |inear
and K val uleévﬁéﬁoée?%gfqﬁgggd %O%’c()]tmtt%e?}?c s*%%)é% %thﬁgmr?gt %zgél\gﬁt& A&ar

| east squatespanadlysoscakptompetén pICEJY amnshsied rovt ddeen KE[B) / [ AF] [ L]
rel ationship was 10 witten to predict bound drug | evels for specified
values of K and total drug. Kinetics of Lactone Ri ng Opening. The

hydr ol ysi scEi:g%'!ggéig% ﬁg%EE Qt hecins in the presence of different blood
conponent T a quantitative Cl8 15 reversed-phase

hi gh- performance |iquid chromat ography (HPLC) assay as described in the
literature. M and Burke (1994), supra. The preparation of whole bl ood and

fracti dnated bl ood s&hpl esamgas tderairedeut vasi descwebed epréviatesl for
Crystalliz A i gh, pur] > 97 9,20 from.Sig m-cal, . (St. Louis,
MD) was usgggtgs,&%&%%%bls(gl ueté%rétsmerég ptrhe%argeré) ‘“ftﬁl P%% %ﬁ%@ V\(II {W’a& final

pH of 7. 90pr6m9PslotiPAi colearitandid)gnss 3K e (deman ntered thyadiabman bamek at

278 nm usi extinction coefficient of 39,800 Mlcm1l (Porter, 1992).
Al ot her g‘géﬁﬁs %nésrz%rre]éﬁé‘?‘?t 6?335 antl wet &' Used &}Heh((ﬁﬁ #%rtwi‘cr’ére :
purifi c?tBi g?ltg&gdﬁmnmrbhy imlttgiralpr@ﬂsm ; byt as Ml 1160 gﬁé@#‘?‘*%?‘é””@é?—“ on
system ( Bedf ord, | was utilized In a experl nents.

(RULE J5) wei§ ﬁ‘ahE)C?é@?dv\érboﬁ 92%%@*/"@589?29 3'?t§‘§SRHFir8aﬁéer?s7 c

Activities;of Hehl 'p(%lg)%ﬁ' i C %airggg_t ci fot se In\@n_t'on
Det er m nedlﬁn @lbbfgipoy?#@ J&” t(ure pégéril mee%tagldCeF %gﬁ&/t (r}{leo“)’d Ci tyﬂ)
measur enenténwetifihgcopdndicad 1usi NQ ONRAMYB-/43 dpgtBaydiani ¢ 1Ty igast
cancer cells. The cells were exgosed to a range of drug concentrations for

72 hr expodtrBCBePREs 3t 1 RenPeR&bIINAGE Witated sElked BeVAgea serum.

sul phor r hoggei ney §&{PRBlads s e r BRBma8Ss aysn WelRipnaldzardmed; §si ngs-ayesitiandar d
assay. 10 Fl uorescence Ani sotropg Titrati on Denonstrates that the
Canpt otthecMACARRLBESSof t H&ePr 6¥EAECRAGARY] oPf DItdS a§OEREBPES ot Hi gh

Equi |1 bri ugy,Ag806ieatlisons CpNsHangs 72f o LihdhMesd sl §8s Ble@erfsnkd tdy ough
15 depict the fluorescence 15 excitation and em ssion spectra of several of
the new XTT-microculture tetrazolium assay. Scudiero, D.A., et

al., Cancer Res., 48, 4827 (1988), the disclosure of

which is incorporated herein by reference. 2',

20 3'-bis(-methoxy-4-nitro-5-sulfheny)-5-

[ (phenylamino)carbonyl]-2H-tetrazolium hydroxide (XTT)

was prepared at 1 mg/ml in prewarmed (37°C) medium

without serum. Phenazine methosulfate (PMS) and fresh

XTT were mixed together to obtain 0.075 mM PMS-XTT
25 solution (25 M1 of the stock 5 mM PMS was added per 5 ml

of 1 mg/ml XTT). Fifty H1 of this mixture was added to
each well of the cell culture at the end of 72 hr
incubation. After incubation at 37°C for 4 hr.,
absorbance at 450 nm and 630 nm was measured with a
30 microplate reader (EL340, Bio-Tek Instruments, Inc.,

Winooski, Vermont).
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canpt ot heci n anal ogs. Figure 12 sunmarizes the excitation and em sSion
spectra of 1 ~MDB-172 in phosphate buffered saline soluti on1.4JHﬁ@3q08ure

i ndi cates that upon introduction of lipid bilayers into the sanple 20 there
is an increWE0038924he f| uorescence enission of the conpound, RGIAVER29%%2 of
an interaction between the drug and thg, menbrane. Upon changing the sol vent
to ethanol the fluorescence al so changes. Figures 13 through 15 summari ze
the emi ssion spectrdivd PBLPIIXiDBLY7AQL ahHe25ddR Wt hawspectiwehpdsi n t he

presence ang,ANeeRsskOl JRINANES: o i, €861 6aSA LT 8oh § 42 JIY KBE-LacT ease
in fluorescence intensity as ecPrug partitions into e lipid biFayer. In
each case hHdmster slahgocalgsomarndebéurisadf tinng ©rweshi fhicnopheteni ssi on

spectra taq | oner ve upon  dr interaction with nmenbrane. The
spectral dat a\gﬁr%%g}ﬁ ed (%i%g%%kfﬁcgs b gg?éﬁ&h T c%e‘ar Q% nAFeate Pat the
new agent sedrieslfdruor egeardirand cohe espect r al prslaaet erest of atthe dr bhgeawchange

upon additjan of SUBSTIT HEET . ( RULE, 26 4 June 2003 WD 00| 35924
PCTNS99/ 2?@??%%“? Bk b%gﬁngﬁﬁ&%ﬁ’aniﬁ%"t h%%an{}}rb?.caﬂjfb% 2DEBfpar es
t he maxi mygnexairad,i-onJandvemm Bstenckey alreitdt,hsgof newrcanpaddieci ghanal ogs

wi th congeners that have been nmade previously. The intrinsic fluorescent
nature of 4HREB Mt BENEGLTE at T ohRCPEPOFAECLeisitGive bt RBfepence.

st eadyst ateg, fdLsGaRee anksat Lomh t bkl ahi R ok ek enployeddo dgbarm ne
the strength of the bindi 2@ i nteractions of the various analogs wth lipid
e

bi | aybPs. StineD. FPdor edlenBenysest r afiHar atetder s sotfaphedapioenBein
anal ogs | ysaldityQn andikouynd 30 DIVPG andypMBG AR ve GRPOHARovea by

(S) Exci tationEm ssion
( nm) PBSPBSBMIGIVPGGiHPt otRAsdias367 AB0d 220087 - matdhyd igargstustche cl 8664254184057

-et hyl ca ]Hh-ege' 67A2244104067- propyl c LRN366A2 4067- yl -10-3
7643040125%8‘% oxyéc;bgrrpt ot h%agklé}n?- et %@I -1 Oa‘én%ﬁgggggg%net ﬁg%?/carrpt g?tﬁgci n7- pr
gmllli))1oég7m®mﬁmﬁmyg%§%gahggm?eméhlg@%?j(fgﬁ%jﬂ?ﬂdﬂﬁ%%ﬂﬂ@;?@f%igz2D
The fggl ovzaq%’g esli gnagléons a?’é‘ uégdg)ﬁgf%élagzzilgmﬁ%-%f%fgg reaégp' Jfge
(20S) - 7- [ (2+per iy siveyle) etdmwat jedinptibt Heci dupBbcateDBsing, five to

(20 STt RSB L ST ILTE ST (R EgD)
(20S) - 10- mrrlypaed - viat compiutersidofhwtyl | Saept ahesi nJ ( 36ad ; CBBuG7,
(209) 10- hyglroxy- 7( YRy de Bk yl g met yl Sijg vl d camprquhect By BB LABL 6339 - 7- (3
20 Quantitation of EDsy, LDsp, Synergism, Antagonism, Low-Dose
Risk, Receptor-Ligand Binding and Enzyme Kinetics, 2™
ed., Biosoft, Cambridge (1987); and Chou, T.C., “The
Median-Effect Principle and the Combination Index for
Quantitation of Synergism and Antagonism,” Synergism and
25 Antagonism 1in Chemotherapy, Academic Press, San Diego,
61-102 (1991), the disclosures of which are incorporated

herein by reference.

Topo I Mediated DNA Cleavage Assay

For DNA cleavage assay the reaction mixture
30 comprised Tris-HC1l buffer 10 mM, pH7.5; PBR3;, supercoiled

double stranded circular DNA (4363 base pairs, from

Bochringer Mannheim Biochemicals) 0.125 Bg/ml, drug
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5 chl oropropyl di net hyl si | yl ) canpt ot heci n; DB- 158,
(20S) - 10hydr oxy- 7- ( 3- chl or opr opyl di net hyl si | yl) canptotheciﬂﬂ*hﬂﬁéﬁﬁ?
(20S)-7(tert-butyl di nethylsilyl) canptothecin; CH]-792,
10- ami no- 7- W08 si | yl canpt ot hecin (20); DB-124, 10- hydr oR§IMPY2%7
" di met hyl am nopropyl di met hyl si |yl ) canpsgthecin hydrochloride salt; and
DB- 109, 7-(3di nmethyl am nopropyl di net hyl'silyl) canptothecin hydrochl oride
salt. A steéaayrstabecihuoresicencéenivavivepy Capctbtmeasonersntli slPel ated
to the rotational rahﬁ of the fluorescent nol ecul e through_the Perrin

+

Equation: 30d/a 09 %M i APD ) Wifere RFSENYRe 119 ti ¥ {ofescentd

ani ot r opy, i 1 b6 @Psence of: Gepelasi zipg Jrol al} 09, uz i-5, thegxciLad-state

20 lifetine,"and ~D st otatronal correlation tinme of t uorophore.
The above pgeatooslgt at ébsidreg, chamgeseitn adi.t,helCanyet ottogcin vahdesesf a

fl uorescent conpound can nodylate ifs_steady-state apisotropy. Th
excite -st%f%tgﬁ?e i Ee@aluegkgf ZSEEEﬁ%Fothe i ina@@@FagﬁgﬁerolﬁNQnd
met hanol wespoexamenedeat, 837 L. Ahel ) i Ceenp Pabyes 4gErxe dedes ) nedet o be
9.7 ns, 3. and 3. gﬁgkres ectively. Simlarly, canptothecin's

0

. nNs
lifetime v‘gjrﬁ%l%‘éﬁea? S Wt ANBRPECSBEST! TOFE 1SHERT FREEESDER: 14
June 2003 4 PCTN 9937 bi.Lay S at C, and
t he averagggégpég§§§r %%%b?%%é%%%gng%gruékmaﬁf?%nﬁégtgggeqéﬁg'ns.%%ﬁus t he
lifetime neasateoenwssdesoppeed pbaddinmgi dat el ¢dding anpf dDehediyr' 42%
exciteg-state.lifetinme is 5 relatively .nsensitive to.alterations in
m cro:@vi r%‘ﬁﬁ%‘f‘ff‘ (%(j.)d%fyg C ualnég'_’gtel’n gdlo\?é’ntbﬁ?m(f"?ﬁ%?8bhot?§u? ela&d?at i66n from
an aqueousghytéerol) o aEileesplughoyieditemaraangyrrifad @ut | oor b phagareese z
value remains relatively constant during,a transition which strongly
i mpacts onSftsPigsr iGN Reenbde (ddchadnla dRaTRE iputbevedTrdsscosity
or f1uoropgre_BhRding 4Q d-a9e, MRChofOl gl ar cassayh} i ep, sUCh gag, ldi posonal
particles), the Perrin equation indicates a direct rel ationship between a
and N val uBBowbbFapkisswefehdtaken wwahdV- Vighe ewsingePplavpédcdilms
compound | popgasssn LAANA8YCnaRA0ss Libniskeaty el dhe aplsaliany «al ue)
St eady- st at | Uor escence ani sotropy val ues of tHe canptothecin anal ogues
are highly sensitive to solvent viscosity and to associations with small 20
unilamel lar |ipid vesicles. For exanple, topotecan has an a value of 0.008
in PBS, bufinptlizniof| @F | AePOadeeERiA A nfedgxhgig : PEFCRIS &
oct anol anBN&l ycerol, respectively. A 21-fold enhancenent in the a val ue of
canptot hecin is observed upon binding of drug to 25 vesicl es conposed of
ei ther DMPC or DMPG Because of the sensitivity of a of the canptothecin

drugs to menmbrane as3fci affBAY, theenethibitinrgor &fdarte afinsot MFy
titration wes,¢9phayedet @ Shadyatdie €QUIlaRiIJyR bhAdipR@ , of . car RREQIJRECI N

analogs with lipid bilayers." As 30 described previously, the experinent
consi s2ked ofsdetbedi Mivngitheandviibéerf ¥rsa used.of Ishnpl BsFwherte alhe drug

gg;‘ce”t ratheehagach, mapnfel s, CRIRhAM aht YR ot b Yo ds BRI d W B, SHEET (RULE
Biol. Chem., 258, 15365 (1980), the disclosure of which

is incorporated herein by reference. For this assay,

0.18 Hg of PBR3;; DNA, 0.5 U of Topo I (GIBCO-BRL),
25 various concentrations (1-100 MM of camptothecin or an
analog, 1in a reaction mixture (20Hl) containing 50 mM
Tris-HCl, pH 7.5, 120 mM KCl, 10 mM MgClp, 0.5 mM DTT,
0.5 mM EDTA, 30 Mg/ml BSA, 20 Mg/ml PBR3;; DNA and various
amounts of the enzyme was incubated at 37°c for 30 min.,

30 and stopped with 5% SBS and 150 Hg/ml proteinase K. The

samples were loaded onto 1% agarose in TAE running
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14 June 2003 WD 00l 35924 39 PGT/ US99/ 29937 or 2 uM, while t@ﬁ Iigq¢3
concentration anong the nenbers of a set was varied fromO t Hins As a
consequence of the brilliant fluorescence em ssions fromthe

synt hesi zeW QWA hecins (a 5 sunmary of the spectral par a”g?g)ﬂss%ézggmbe
found in Table 2), the adsorption isotdgerns summari zed in Figures 16

t hrough 18 were rel ativgﬁl%hfree from any background signal. Using dru

: : g
concent r aPP5AETof AL TRF PEPEPaY FIN4Hs 85 i 501t e SEFUEH YiERt from
10 backgr pupé, sk@dalpHdthrfrapheds cider afy excyht Ng | i ght and extraneous
fluorescence signal due to the possible presence of inpurities), signal
| evel s fromdrugs dissolved in PBS buffer were typically 99.97% in the
absence of nmenbrane and greater than 98 o in the presence 15 of nenbrane.
Adsor pt i oRARELEBROZAGEIVE bYo I ViRt er ni ne overal | association constants
for the canptothecin drugs. Overall association constants are defined as:
(Aa] / (AF] [L] where [A$] represents the concentration of bound drug, 20
(AF] represents theganeemorati on oft fuaei & ug, and [L] senrpesenptsihhe
total lipid concentration in the vesicle suspension. This equation is valid
when the E8RA¥RTCANESON S IFr ee UESHSF i s Hppr e el y Bhe@l tBepRENg
concentrat.i f t | Jipid (th i the caoncentration 25 of .f l'ipid
is in si g%?glﬁgg‘r?t 1%%@545 Loévwelrét]h‘gﬁ%or?l‘fégﬁ??afspgﬁdoftuo"}?urn'd dé%@).s E’?g(/i ded
this condBtxonoi°s c=tisf wede K rmeycibkatedersibwdt dnesashe ionvedse 8f the
sl ope of oubl e reciprocal plot. In, such douybl e reciprocal plo
(represen?&?ﬁ&gmﬁﬁeﬁﬁgaggﬁgﬁnﬁq?EﬁF¢ﬁéﬁ?eaaXQTadPEﬁﬁ?gﬁ}F?aﬁgFﬁiyof t he
total drugwheenddaslpl goredtives dAlspi d Taneentvyahins Bht Wy y7 i Bhar cept
SUBST] TUTE SHEET ( RULE 26 14 June 2003 WD 00l 35924 90 PCTNS99/ 29937
val uet®f #apf drf a"§F& eMSESIS i ng bi MTSHPST t e~ WBPDgeYiet tPes Stere
doubl e-r egieplc@ade P! tfs fre t hLEa@BS0CHEL | @ReAed ey £anphetbgekn
anal ogs with DVPC anz DMPG smal | unilamel |l ar vesicle (Ség%$frepa{ations 5
vere |ine&PHNEOT gbbdClorr ef 3¢ GPnddetk i dt&masedrheitiin yvehithgse
plots, asomaly) asindie EPiRsPaHl Nta Pl Ptendofayr va AssacipatilongWahh ot her
types of nenbrane preparations, indicates that fluorophore binding at these
i pid confeftlr atFBns i §e8BBGLAVELY -descr THEd bY/ € he CaBBEe e Buat L8n.

15 designated with "+++.” An increment or decrement of 10%

as compared to the camptothecin T/C on day 14 at 2 mg/kg
dosage is designated with increase or decrease of one “+"

unit, respectively.

For Lewis lung carcinoma, tumor cells (1 x 109
20 were inoculated subcutaneously on day 0 and treatment
started on day 1, intraperitoneously twice daily for five

days. The grading of effects was as described above.

As shown Table 1, many of the camptothecin

derivatives of formula (1) tested for the antitumor

25 cytotoxicity in vitro exhibited higher potency than
camptothecin in one to three cell lines. Most of those
compounds exhibiting higher antitumor cytotoxicity also
exhibited higher potency in enhancing the
DNA~topoisomerase I-mediated cleavage of PBR3;; DNA, or in

30 inhibiting the DNA-topoisomerase I-mediated relaxation of
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The studies summarized in Table 3 exam ne the structural basjs, of

canpt ot heci n associations for lipid bilayers. Tw types of neh#ne9%er e

i ncluded in these studies which were conducted under near physiol ogical 15

condi ti ons whopBs9ad tenperature; these nenmbranes include fl ®CHUSAUZE3Tand

el ectroneutral L-adinyristoyl phosphati d7yl choline (DWPC); and fl uid-phase
and negativel y-charged L-adi nyri st oyl 5hosphati dyl gl ycerol (DWG. DMPC and

DVPG 20 hap®Rsj.demitA cal Tehaien kesglbsbutuddwestchakge 1aenthetddr hebsk gsroups

di ffer. SUBSTI TUTE gHEET QRHLE 26) 14 June 200 001 35924 41 §,10 15

Tabl e 3. OFEME adlSci ADTh UESHst ST Danpilot HEE n SR B $Tter act i ng

Wi th uni | asrigoandsesiidestiodi £l aptinanguttcal i VB t negat iMgloriaharged DVPG

in PBS buffer at PH 7.4 and _37C. ConpoundKD~~ (M 1) KD~c

(M i) 20( SPRESHPPEETEEIST£8616307- met hyl - 20( S) - canpt ot heci nl 501807- et hyl - 20( S)

- canpt ot heci n2503007- pr opyl - 20( S) - canpt ot heci n5406007- net hyl - 10- met hoxycanp

t ot heci n2202007- et hyl - 10- met hoxycanpt ot heci n3403307- pr opyl - 10- net hoxycanpt o

t heci ng405707- wetchyl - 18- hy dvoxycamptipéhechaz2peQtic effects in

~. 7- et hyl - 10- hydr oxy.canpt ot heci n2601 607- pr opyl_- 10- hydr oxycanpt ot hecj n550250

7-but yl - 16-‘*’?553&%/" 3% ot FEEG $121001270DBEE2IP3G2800DB- 1719500 HHbODB- 172

( Car boxy| aagndttNeI8H53RBWEE3 S #A3G00 DBrJderAPN00 6 60048 174 Sas byl at e

form 54060 - CHJ- 792820360 PCINS99I1 29937 In the studies of Table 3, binding

i sot her ms AR @ STon3AFeR2d 1881 N t RePatet MIFDf 2t | s6VEFENcRIARY 3B by

titrati ongangd Kval uessaedSpaeden Rednkromt Re $lORSe of LAQHbL ST ERET Procal

plots. The K values are subject to |loo uncertainty. Overall, the nost

strikifg FESURE DY t he ot bdRtwi neddh TalsWes3 i dupBe sE2BAYNEBRAUI ati on

whi ch can J it h. a Ltuti £ 4 7 position

or dual Stﬁﬁqﬁtﬁ\cﬁ%althlﬁg% %nc%llj% pogiginlggﬁghé%:lrllbl ud%}rl?lnbl'l'a l e 39are

pr evi ousl B iHIAY campisduResi neédepdunds. Pamptboherhiese iagefiesmaer et

i ncl uded w i gh j ilig natu f ew ot i ns

ol ative (oo prowote SRLFTONE ST (RIE 26871a SOre: 2obieho

00/ 35924 RGENAYISOHXGIB7 42 conpdiis. Topot-ecaimatasy ¥ oihgltdlhéveurnoK val ue
for C 1 Qe i ; far cin..From
Tabl e i td IS C earéltqﬂ‘}tslgﬁgef%g%ggﬁggagggt tﬁ'g@?}r ec%emrﬁ%eg% i o%lj;la:td:e:£ much
nore 5 | i pophitumeoxt lefrfegittshern caimpe ot heci n or topotecan. For exanple, the
affinities of DB67 for nenbranes conposed of DMPC or DVPG are 27-fold and
28-fold greater that the correspondi ng values for canptothecin. DBl172 and

DB179 aress%lji%fﬂ G $rdsdd nore apt to bind DMPC

Recently " the intrinsic fluorescent emissions

from the lactone and carboxylate forms of camptothecin

20 have been studied to elucidate their markedly different
interactions with human blood components. Burke, T. G.

and Mi, Z., “Ethyl substitution at the 7 position extends

the half-life of 10-hydroxycamptothecin in the presence

of human serum albumin,” J. Med. Chenmn. 36: 2580-2582

25 (1993); Burke, T. G., Mishra, A. K., Wani, M. C. and
Wall, M. E., “Lipid bilayer partitioning and stability of
camptothecin drugs,” Biochemistry. 32: 5352-5364 (1993);
Burke, T.G. and Mi, 2Z.: “Preferential Binding of the
Carboxylate Form of Camptothecin by Human Serum Albumin,”

30 (1993) Anal. Biochem. 212, 285-287; Burke, T.G. and Mi,

Z., "“The Structural Basis of Camptothecin Interactions
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10 nmenbranes when conpared with canptothecin. DB173 is also highly

| i pophilic, displaying a K val ue for DMPC sone 58-fold great® Un§4P8nat
observed for carrgqt ot hecin. In sunmary, the novel conpounds of the ('p/#éiﬁnt
i nven—, ti oVP¥8¥A4in Table 3 were found to display the hi gh8St/UF8 rane
affinities by far when conpared agai nsjgother, previous canptothecin

anal ogs containing the sane a hydroxy-S-lactone ring system Conparison of
t he Behavwaithof HumanH $@rymhifddpiiinc Cabppathedms DirdaAgtietesl Soyufi on. 20
Figure 21 rizes thegstability of- DBLE2,4in at uf f al i ne
(PBS) buf f(gr@%H 7.4, at ph;a/(%lﬁ% ogi ca ’terrpér at %fpgoﬁh%i'n “?‘?1‘2 |§’gure are
pl ots of Ka&.oneMfiracki-en asda Juamgi o of Ve f dmpOBLA2tat RAiLEf epEnt
concentr at,i . Drug . was : | utign 2 co r at O
stock sol E;tl%glﬁllsnuchqtnhat Dt%%%%\%olltn(t}n S o%h%l\/soﬁ\%g%gq]\‘/%ry gﬁ@%’ (Igg% han

0. 50) 5 el &ttiavd ltia itdee bl e ObmpabehecThe Adrtuigastcdn | Diygsyvas {badol) t o be
mar kedl y pendent on the dr C entrati gn added. At the nore_ dilute drug
30 concen?‘f’at ?gﬁgmﬁhe %Fﬁg h% ’rol%@eglagsﬁ p@é(/i ousl| frb‘{)sgwga’fo?%ther
canpt ot hec¢iDis feardrad itd g Irle medtyibroxy o Casbane hewiiet yLadtohkghasikiug
concentratjons marked stabilizatjion,of the lactone ring of DB-17 S
observed. CAIBRNVINE SEERTS( ROLE 20) M= 4 B 2Bg5PaB a6radozhl 3815

PCT/ US99/ 23%%hem 418 Ng WE,ch10s2p01 08y Rk Cail,y Dbsanwed e othes. ,

canpt ot heci ns. Figure 22 sunmmari zes the dependence of the fluorescence

intensi ty SRINBE2 ast HEIUTRIFORS of tYIELBLEPS pH. FANERERBENGxper FhRgNt s
DB172 is added 4 st ign asnhiedaedane Jigm S%FranV‘{A?Eu}?ﬁ%rs‘?, thepdrug

remains in the lactone form the change in intensity wth tine is the
| onest . AFISIQUERCYMHRAIhe cOAYPTESRSNERFe sfEPatERsSedrld act DHedvor e

readily hyﬁfﬁmzesgaa@h_feﬁ&ggég S bfﬁ&@ifzsassi @i ficanty changeyin

fluorescence intensity iIs ved. Tt appears that "a pH 10 nonfl uofrescent
m cel | ul amraggBeylces TodposeRagudedtt hbuniisasiimdirg arfd oirort@sopther i ng

carb | ateg forng $ hat. te . st . dn | Wt as _no ic rgscent
15 sgfé%i erssialpﬁgltr}‘rsc Z%Heci(p?%rttelg'm fﬂfuog'%%@gtﬁé:%@} n?@ns%ﬁgéf ’E)gig "as a
function dfl%ncenBiathemisEclyl, oidg UIVE 2addidtn Wie | dnschosents abfon of

| act one dr t.0 sol uf | he, cha in flugrescence signal is the 20

gr eat est \anercehasaraef %r#‘gﬁr rﬂ%tﬁgnggﬁ??’gt%gnr?%rgﬂfeﬁhe fl uorescence
intensity changes are mnimal. It is believed that a | ow concentration the
m cel | ul ar aggregates of DB172 displaying reduced fl uorescence can

di sassenbl e and f or M| phospbertte cnbbeyddt sadpes esPBHUt a25 @it AL gher drug

concentr atyd e.equi | I briumdf rs. .t th f remaLns.|
aggregat e %&‘%&ﬁ%’ﬁﬁ’ér eggé%\ég%tcae[ﬂ%% Fi glulr e%éhomﬁpgﬁggo\%\ggﬁyt he
car box§| atrevemrlm oft HaB17hummradded o edbumion d4HSPH 1Pprefierehtihgélivn

| uor ool 09fk, o SRty af e 10c Ll nlol VBt o Y bgE here
this decr daslied i mifdher eszgbficmeithat theour Bhgt Ledtord pEoSHBSTI Tﬁ‘JﬁEsSHEE‘?’
(RULE 26)interactions result in camptothecin opening more rapidly
and completely in the presence of HSA than in the absence
25 of the protein. In human plasma, pH 7.4 and 37 °C,
camptothecin lactone opens rapidly and completely to the
carboxylate form with a t;,; value of 11 min and an almost
negligible % lactone at equilibrium value of 0.2%. In
whole blood versus plasma, camptothecin displayed
30 enhanced stability (ti,» value of 22 min and a % lactone
at equilibrium value of 5.3 %). The enhanced stability
of camptothecin lactone in human blood was found to be
due to drug associations with the lipid bilayers of red

blood cells. Camptothecin binds erythrocyte membranes,
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14 June 2003 WD 00/ 35924 49 PCTNS99I1 29937 appear to be due to t he for ITB.tI on
of | actone aggregates of reduced fluorescence quantum yi el d.1 L{j\?r

through 24 are consistent with the unusual ability of DB172 | actone to

sel f - associ MQ0085845 form micel |l es at micromol ar drug concentPCaYEH3993The
"mcel lular DB172 aggregates display a rgduced fluorescence. |If conditions
allow for hydrolysis to occur such that "carboxylate fornms, there is an

i ncrease i nhehedfﬂnguorbcscehi;eeis ntverfdiity thet hacganptieaifi guagg b 1@nconpar es
the relative _chan [ |_u c Si of, .a..sanmpl e foll ow ng

addi tion ofaglcgcl‘f?é%glgn r;(%olrnrﬁs%t g)scso ﬁ%ﬁ ?)Ir?o 3 'Eiﬁ:&l élxsﬁeri ments the val ues
for each drug are normallzed to a value of 1 at tinme equals to zero, and
the ability of the various anal ogs to disassociate 15 in the event the
drugs are aggr egat ed Tdte t inwman Q biloogonistebdd iwiiels t iofe. ther severall of the

agents, gra?%)églt%eth ra',‘@a(i% haxyl gk e %fﬁr‘féai n tA%?eIZeOAéJt' %Qfe Si %%q‘l the

car boxyl at e Fivs are | eSs Ti er to selfassocil ate an exh| uced
f1 uor escencempdirsdupt i 3a ofe 200k srereyyr egatés b;asler ugt hy:dmltmﬁ')sqmoceeds
with an in reaselnflu rescence jnte %e 172 tsLeIfass ciates to

an excepti énarty °fi"g 5 eghreecemat 15 5re %S?I)et]'yY% X\Seﬁ d2%5el fdSsoci at e

to a much lempdetedtyent (eid h%)ncelm hePBS mgnﬁahsmne poneadadagantiss.th tinme

and 25 not sensitive to hydraolysis reacti ons DB173 and DB67 appear to
be nuch ITDP@%PI PREMY tB°be aft&ﬁﬁ‘t? n %3 ut "87Cas WonoBFi %r&sﬁé’pﬁ& QTH'IX/E to
DB172. Thi gueottlidybetre f aedaalive Cihﬁfc&ﬁ‘tg’:‘r aSIftLﬁltﬁ]eTsha;if sohat ilers dray

admnistration to atient wll eneous than 30 the aqgregated
DB172 Yr t 20 §6§§82¥ﬁ8§?§. EpopRy EtgﬁE £5- gf-‘}&JEE 2BINISAYT e 5063 VO
001 35924 95h%@£’ L@B@h29933nwaykelelédmcamamadr&s@bhbiet | @a®furtd ghlands

hi pophilic npt.ot heci ns in Hug‘an Bl ood. In was al so denonstrated that the
active | actr@ﬁé‘tfltyrerrst%f CAMBRPYIEFHBphPFE Gt o2 RSN SERBES Hridsent

invention gs3o Iﬁ)ﬁéﬁéﬁénf:@élmgc%ﬂr@lg@r ﬁﬁw&akaohgﬁa@etlmsow% i@ bl ood
when conpared w th wat ersol ubl e anal ogs. Figure 2 ares the stabilities

of several a9@RtcHRFRBt AESI NaGtAGyst R ¢ he|IF’ f&léeg“faorml HapPBSRRFTERd ( Panel

A) versils irhaphol sobl.eed (Baneltfd . DA hhese CoRROYRds ddbddeed to
7-tbut yl di met hyl si_| yl canpt ot heci n (DB202),

7-tbut yl di FEERPRSIlEARR 10y drigididishptdiiifdci mgadss7)closely parallels

7- (3chl or opsqmi)idiyrebhRyas bMEQ@HBBOtJb%Cr@ READh NG . In whole
7-(3chl oropropyl ) rret h)él Si I 10- hg/droxycarrpt ot heci n
5.3% are the fractions of 09-

aminocamptothecin and camptothecin, respectively, which
20 remained 1in the lactone form at equilibrium. The
approximately 10-fold higher level of lactone remaining
at equilibrium for camptothecin relative to 9-
aminocamptothecin may, in part, be accounted for by the
enhanced lipophilicity and greater ability of
25 camptothecin to transition from the aqueous environment

and into erythrocyte membranes present in whole blood.

In stark contrast to the low levels of lactone
remaining at equilibrium in whole human blood for
camptothecin and 9-aminocamptothecin (<0.5 % and 5.3 %,

30 respectively), topotecan (11.9 %), CPT-11 (21.0 %), and
SN-38 (19.5 %) all display improved blood stabilities.

While 1lactone 1levels at equilibrium for topotecan are
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15 (DB158). Figure 27 summarizes the stability data for DBlﬂ ... DB and
DB174 in PBS buffer only (Panel A), PBS buffer containing p éé‘i‘?ﬂ %@cal |y
rel evant 30 nog/m | evels of HSA (Panel B), and human bl ood (I?, 59%99 f-\ll
experi nent sWQEP5%R4rri ed out at physiol ogical 20 tenperature. The |gﬁ y

bi ol ogi cal l y-active and |ipophilic conppund,

7-t-butyl di nmet hyl silyl-10-hydroxycanptothecin (DB-67), was found to display
superi or sA%i?§dy iGFSARRN bILH8R, WPk a Pramippceiptethesid-a % &ct one

at 25 equiddbrddpBy@dse 26vaDs(6@mMale oMd hrdrl agirong-@i- eOpi hhAr ingm val ues
in whol e human bl ood for_9am nocanptothecin (<0.3 %, canptothecin (5.3 %,
t opot ecan Hy@roxy O-§thybpamaoyipacim ¢SN-B8and N BBproapmasedy) 40~ The

stability @daf@ %x%a%gm%é%d i TR ecdseTheeneu 30 PBEZmBeBRhawas .f ound
to be 25-t1 mes re lipophilic than canptothecin, and its 10-hydroxy

functi dnalThy WwaOTEUFeRR MRed| $hai §hien pedadtiivieg stabiiliithids offe
presence 67 V. 1he i | ~gandi d far. t f
SUBST! ng%ﬁ%lg%%uéﬁge)ﬁ’ ?X’%Sﬁ@ 32%0%%\?\0&%% 5%55?1%&#@;8%?‘233&?9%6
brai n cancBrvosfible i ntrtiarsiat imotsi Wwiyhsdi&hk al - f Bhesgr estart s haontain
canpt ot hecj i hi_gh ibibri ac | s .0, human
bl ood, is %&u{ﬁgﬁ??yggégﬁt¥§%ﬁnﬁg é:ﬁbun‘ll]n ﬁ%%an%?gfﬁéglxg qu}?&% S
am nocanptioimder n, amdd pseklieghl ythiepophiefier e £l shioithdipgabld t hheagent
to no readily cross the bl ood brain rier.,, SUBSTITUTE SHEET ((RULE 26)
19 JuA0 2oR R DTSR oS or BETIUSRY) $0057 TAHIE SECERIBR (9T pdriet er <
for Canpt otdesl re@ndllogy dseeticefl edreidobropogittad tedieadslyt Ib@en Lacieane

at DRUG NAME agd&gut gs )!__eq%l i briuntELUI DDB 2Q2Whal e Bl ood71, 9

+/ - 1. 0+ - O°999SHRRFE T3 e/ (ot WAL 0PBBSF 1N 3y SAPIHEINEREERT

+/ - 59. 4+/ - Past SO £ A8VWh@lr® okl 0a885 & sdca s - 3188 2HBA Sn@ tumbles
+/-2.7+/-0, 20. 2PBS23. 3 +/ - 12. 0+/-0. 52 ORBC5O. 7. +/-43. 4+/-0.82. 9DB 67Whol e
Bl 00d133. 0%/ -SL 4300 AP HRIIN EEEPSH AR 0 BN 2 e 3pESieip, the

+/- 1012+ - BaBBo#R66Ba. 4 fyrmékl. 43f - Ot 802 eadBSTI IME JEER I RIME 26)or 14

June 2003 associate with HAS. In the case of SN-38, direct
spectroscopic evidence has been obtained which indicates
that HSA preferentially binds the lactone form of this
agent, thereby shifting the lactone-carboxylate

20 equilibrium to the lactone.

Thus, it is clear from these observations that

HSA plays an important role in determining the relative
human blood stabilities of the camptothecins. In the
cases of camptothecin and Y9-aminocamptothecin, the

25 protein acts as a sink for the carboxylate drug form,
binding the opened ring species and thereby shifting the
lactone-carboxylate equilibria to the carboxylate.
However, in the cases of topotecan, CPT-11, and SN-38, no
such preferential binding of the carboxylate drug form by

30 HSA 1is observed. Opposite to the situation with
camptothecin and its 9-amino analogue, HSA preferentially
binds the lactone form of SN-38 which thereby promotes
higher circulatory levels of this biologically active

species.
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WO 001 35924 48 PCT/ US991 29937 t1/2~ Lactone at DRUG NAME

and(nut es) Equi | i bri unFLU DCHJ 792Whol eBl 00d37. 6 +/-12. 3+/ - 0. B6JunasfB. o
+/-3.7+/-0.31. 3PBS31. 3 +/-10.5+/ - 0. 30. 6DB 158Whol eBl 00d65. 3 +/-17. 8+/-2. 09.
OHSA48. 0 +/ WO 0®3§929. 70. 9PBS29. 5 +/-11. 3+/-1.81. 7Rsc67. 7 +/ - 5BCPUFIRING 57
" TMBWhol eBl 0od54. 6 +/-23.7+/-0.03. 6HSA58.5 +/-16.9+/ -1. 96. 8PBS34. 6

+/-11. 1+/-0. 11. OSN 38Whol eBl ood. 50. 7 +/=20. 2+/ - 1. 91. 4HSA88. 1

+/ - 24. 3+/ - 0. 72. 9TopoteanWhpi ¢ Haoad 30. e9<t-ldn§i\ﬁe].+ﬂo@s4loﬂHSA22v]3 drug
+/-7.06+/ - %@8 7DB172Whol eBl o% 106. 6 + - 24 1+/-2,610. 8H§A86
+-4.3+/-1 3 T TUTEVSERET (RIESEY 151304593003 Wo b7 @24 49
PCT/ US99| 29@hptdtihdciract onaddtBiRde NAWRat it  would be  highly
and(rmutes) E |I|br| unfFLUI 17 V\hol Bl 00d69.0 +/-36.3 +/,- 1.79. 0HSA49. 0
+/-15.5 + & %(Y APl agSeYE 3tQ) - egt Y 0. SRR ATAWDI e BItSod4D° 359933 0

+/ - 0-43-2@&6&%1&.+bu&@x%g+/1nQeZQCQEBS%9 &nd/ - iBpr¥ovéd OndfadADB1244ol e
Bl 00d63.1 +/-31.8 +/- 0.87.4HSA40.0 +/- 12 % +/- 0.30.3PBS30.3 +/-8.9_+/-
0.31. ODB 16AAkpigties. In that regard, the camptothecin analogs of

Bl 00d77. 2+/thle 84fF:dsert?. QAR 161 - Q8815 - LriRBRR4. drdpdr O7e §+/ t Ra2Canpt 0
t heci nwhol e Bl 00d21.6 +/-5.3 +/- 0.62. 6HAS11.9 +/-<0.50.3PBS23.8 +/-17 +/-

2.01.3 SUBSASHJTE SHEETNERURESDEBS d33P JaKaNg00E EP BB 3509ma5) blood

PCT/ US99/ 29936 Al 150 SWtanord hﬁ'ale}f@aicrlr@ng/efwg] | 9t DuaRAE B! Qeél%%%él ties of
DB-173 (360 lactone at equilibrium and DB174 (330 |actone at equilibrium.

These val ues are significantly greater than clinically relevant water s

sol ubl e ca%ot heci ns and they conpete favorably with |ipophilic
canpt ot fecifiParident b Methedst £8%t athean Detedimaticy 2% i nkirifghl y

Li pophi | i c BEddMest hBarhitopaphay (G- Bi ddParhidiliqity) 1andi gukachgne

cont ai ns d&imgvBtabiderteinstrate that DB-67 is absorbed fromthe .
gastrointestinal tract . To evaluate the blood | evels achieved fol |l ow ng
dosing at 5 ng/kg, four aninmals were given 0.1 nl intrastonach injections
of DB-67 diGhsstiealsn DVS@1ITheampiekhd8inonnailngd BBE? din atkenZensiation

of 1.6 ng/ rgon t &lla{’gal(pm n%?)dof V;‘» ’ofl hfm % hrpufal 4 g m ggrrpl es
i n

of bl ood were wn  and colTecte y hear t At ur The sa °Ies wer e
centri wgecﬁémrr&mm doyd BPD@edas‘srazzsan mnﬂi I fanalrgtsr:enwas datece:donut.

Not e t hat vels 20 i se_abov e W|th f the
drug persis |ng as act £?ac?5%er 88 ag{et andre\ove ht g%ﬁqu F%S“ ilic

anal ogs desfurrtdesi hpneufay:alﬂeoadn‘i nHs.gér qohni‘ayl yaxed wprbvadpdarby nat he
blOOdStrE*”ﬁffﬁiiﬁw v agﬂbglséﬁfgflcatlon system (Bedford, MA) was

utilized in all experiments.

20 Drug Stock Solution Preparation. Stock solutions of the
drugs were prepared in dimethylsulfoxide (A.C.S.
spectrophotometric grade, Aldrich, Milwaukee, WI) at a
concentration of 2 x 107 M and stored in dark at 4°C. L-
a-Dimyristoylphosphatidylcholine (DMPC) and L-a-

25 dimyristoylphosphatidylglycerol (DMPG) were obtained from
Avanti Polar Lipids, Alabaster, AL, and were used without
further purification. All other chemicals were reagent

grade and were used without further purification.

Vesicle Preparation. Small wunilamellar vesicle (SUV)
30 suspensions were prepared the day of an experiment by the

method of Burke and Tritton, “The Structure Basis of

SUBSTITUTE SHEET (RULE 26)



25 Highly Lipophilic Canptothecins D splay H gh Anticancer Pot enc§ Egen in
the Presence Human Serum Al bumin. As di scussed previously, t1l"}e’“§5 APdneous
hydrol ysi s of canptothecin in aqueous solution yields the riggs

car boxyl at éV?B?’?ﬁnEhl ch is far less active 30 than the ri ng-cpgg&g%gyone
form Therefore, the equilibriumbetwegn the | actone and carboxyl ate forns
i s SUBSTI TUTE SHEET ( RULE 26) 14 June 2003 WO 00/ 35924 PCT/ US99/ 29937 51
a nost | nPBLhERCYF i nant Sflelkd iddiy acti vi £P8s. PrevipibaBeidipes

i ndi cat edpﬁa%awm S UMl byl n-(ESA) greaf | »etfcﬁﬁleﬁs Mﬂe goHblAPriumin

favor of the carboXylate for canptothecin b erenti a 5 Interacting
with the S&migyxyl atféle@mﬁ! Becduse8 ot 71 hi s }befectBri@ffl&Ys oftohk

bi ol ogi caI I ct t t the
unor st ¢ 451 R REATE, oPAE PaATROR Ut I B S G St ra
nodi fiTat burffeAeID @alls_ul@st KPRIB} orpHledr. éase@eié theed feai by oVodtex for
HSA apprOX| matel vy, and a addi tio hyl. .substituytion,further
alters thBBiAS nfgmf ngfglago le R& &&"t ng P& théll'&ld:'elt ‘rmﬂ% ﬂé 3rcl:lrpact of
HSA on thampteatmms ti eSer tfteerbl osdnitcakled caipivg hed n vaeheggpef the
present inventiaon, pﬁ é tot 0oX] C e{fects of the can‘gmt heci.n apal ogs
were st udfOC&i%hor 1388 8r§ (BIH 1188 afnas BselSVFhier adsdy FRhsures

the total 3puotiei nkevelthdy E@@ar’néVb@&l%%'ﬂl Hraiei ns of rqupdeadk cehl s are
l'ysed and renmpved in 20 t he washing step before TCA fixation. However, it

is posSi bPE tham cér s ton &-1fe Y&t | 9b§@a§@doffoaea&h¢ st{Y | PRERArehePRSs

membrane it aipdy ML lFRRRS,0rehd ebal bt hen PEOT 80 QNSNS d8s As a
result, the optical density at 490 nm can sonetines be overesti mat ed and

the 25 cyadi®at@d ytandefestsing eama¥d wtanddttd asheo BRB- &sdhyia@H diver se
range of —glhgyot hanra,%td Ch 9 BL 188 e i %%Bt%rﬁcroslﬁawl tdyplee panel s of
tunor cell [ines, and close correlations have been found w th’standard
tetrazoli lYmS(JMlB aysRenaaenc| wgenneadssaysor TRE IRB1 36taskBiC | andow a

wel | garged ahd bEF y approved by NCI as a standard assay
for afnfl ca(ri:)cer rug scrae%ﬁ?}ﬁg %ﬂ‘% 11 TUTE SHEET (RULE 26) 14 June 2003 WO
00/ 35924 52 PCT/ US99I 29937 The cytotoxicities of various canpt-othecins

agai nst MDA- MB-435 tunorigenic nmetastatic human breast cancer cells in the
absence afdYNRRRIRRCD IpskFumentighinne sufr@adcdtatrerablueosesThace

cytotoxi Cipf) MANESNEOT were obtained on a SLM Model 9850

spectrofluorometer with a thermostated cuvette
compartment. This instrument was interfaced with an IBM
20 PS/2 model 55 SX computer. Excitation and emission

spectra were recoided with an excitation resolution of
8 nm and an emission resolution of 4 nm. In all cases
spectra were corrected for background fluorescence and
scatter from unlabeled lipids or from solvents by
25 subtraction of the spectrum of a blank. Steady-state
fluorescence intensity measurements were made 1in the
absence of polarizers. Steady-state anisotropy (a)
measurements were determined with the instrument in the
"T-format" for simultaneous measurement of two polarized

30 intensities. The alignment of polarizers was checked

routinely using a dilute suspension of 0.25 Hm
polystyrene microspheres (Polysciences, Inc, Warrington,

PA) in water and anisotropy values of >0.99 were
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5 cells exposed to drug for 72 hrs. are summarized in Table 5. O/erall HSA

is able to strongly attenuate the | CSO val ues of carrptothecﬂd’f 5§t2

extent to which HSA nodul ates the cytotoxicities of the new hi
| i pophilic WAPWFI24s significantly reduced. In fact, 1 ny/ m"q?@bggimﬂéd no
effect on the cytotoxic activity of DBLZ3. In the presence of HAS, DB173

di splays a | ow nM potency against the human. breast cancer cells. The
ability of obhelagdnt S toAltsunptputdnt everldmizdre poesenctetdbnal bawin is
potenti al | n| ficant hec [ eat ab ndance 15 of .thi S rot ein

t hr oughout XP Efjoc‘ﬁlnr?d % |§%§€t%fs§#tgoﬁy°f EREA (Egow@ﬁleﬁes

Canpt ot heciamandrémzl 098s Agaa s 1 MDA MErbab Iurmr CXQZQGII ¢ Metrast/ati.¢ Human
Breast Can Cells int Abs and Pr esence Human Se um AI bum n.
Conpound %%SC}) %1 \?5/0=HS§n }\fv%’” the Subscrlpts 2ter

HSA) Campt 0%@@%&83209301 Etﬁwrzl&xeé)l Itdreouaampisot BECi the excitation
(SN-38)DB-17412--DB-67722DB- 17394 The present inventors have thus

di scoveredaflﬁa?mllﬁtsr%?&‘u@ﬂl@r‘flcﬂeré'S|rieﬁpegfrtdd‘i?l&' a silylyal kyl group (for
25 exanple, a trinmethylsilyl group or a trinmethylsilylethyl group) at
position 7 of the canptothecin structure typically results in a conpound
with better anti-tunmaniSdBTHpUTRe SEEEEmERUEE £26) cabft JURec2RO3 wébe

00/ 35924 53 PCT/ US99/ 29937 activity agd humar% i_%(zd st abi |ig t han

canpt ot hecFﬁnggé?éedf arSBAmFPEL T cohPdtindto affl é1C asCRBNPEACEd to

(209) - CPT) rande@isheyn pe£yh OdfaigaTBhOIdHGINR 1ana chﬁdepuﬁb atsbataitteuttih@n at
the 7 and 10 positions is even nore 5 favorable (see, for exanp

conpoditts BBRE7S P escence T‘h’eg%"r‘]ryfr@’l“oGﬁcSErPHéds|5IC§'"It§IeI€yIa”§r/(9l§p is

al so benef igisaljulan the1hsio9teraR. seri ea) f seenifari gxanpheretbe grmound of
Exanple 6 as conpared to irinot ecan). The anti-tumor activity renains

essent i al | LG 1oREhAFRII Uil LCOYR 6RY2HESES- | STV nt r FdhSc EPTRENGASION on 10

of the comqur&(@itﬁef@mheh% t&q@r@ﬁ%glbhe ﬁqmdagioﬁéanmb RqratBe
compound of Exanple 67is a relative of SN-38, the active netabolite of

i ri not ecanseraghtacm vofi &3 upares cange o%E@ﬁv@éclkﬁrPW@dpr%E@ml st udiheés 15
when g4 'E%tnt@)frllﬁ'utﬁlorgrg'fp B’éékl;%hﬁ@”cﬁgubilege@hé‘@m '@&_;é/‘é}?é‘r a,filggor o

atomat position 11 (see, for exanple e conpound e 7), or a

prinmary anﬁﬁ@%ﬁé@pﬂ atigvsi t vals typiselly (ess Yheapetdi vél yheEﬁamﬂles 8
and 9). I ntraduchion of Fyntfl LUanQe at 9t LAePasSI Onoilzcﬁ}n?‘l?o”cﬁ%%s AQ N an

anal og only approxi'nate tines I ess potent “than canptothecin (see,
Exanpl e | 1r@§a¢@|¢parzedgeoe(r§09)m®n'9;o Thidrglesuls ilo sanpedss ng\echmsn dering

the poor agkiyyjity rpgzlgg :ﬂﬁv]gs subg%;;;%g?ﬁggmggyj?m ns qf epanltned pr %[\{Lilousl y

in the I|terature e novel cin anafogs of the presen
i nventd®n ma@wm%msp@mpl@mdphmmmgthal spogesti esassmdsae

highly lip anpg ot h n,an s B- fIC A- and
B- ring rmgﬂtm'l cat | %ns %l%p&? mar%kgg ‘%E%)vg{ q‘rf{}gg%’x %E‘é I"actone i ng
stability isoluriemn bivood. mmyopmeqmbag&aﬁ shiupiesentsuaiventi on

al so di spl Tha %l %I%(Spgr-l}rjn-lé%tssHEwEJré RJJ:'JLge 6% hydrolysis product.

Determination of Equilibrium Binding Constants. The
25 method of fluorescence anisotropy titration reported in
Burke, T. G., Mishra, A. K., Wani, M. C. and Wall, M. E.
“Lipid bilayer partitioning and stability of camptothecin
drugs,” Biochemistry. 32: 5352-5364 (1993) was employed
to determine the concentrations of free and bound species
30 of drug in liposome suspensions containing a total drug
concentration of 1 x 107¢ M and varying lipid

concentrations. All experiments were conducted in glass
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14 June 2003 WD 00/ 35924 59 PCT/ US99I 2993? bioavailibility and %ﬁé
anticancer activity even in the presence of human serunlalbuﬁl neg nmal

(hunman or y thus be treated by a nethod which conprj éﬁﬁ
adm ni st rat 8%b%92gﬁe S manmmal of a pharmaceutically effective armu;r? 937

conpound of formula (1) or a phar maceuBncaI | y acceptabl e salt t her eof . The
condition of the can %Eereb i, nproved. The co % of the
present |n95ékﬁ?1°’on bcévﬂ’f)a nf AP Fé?‘Ei‘j é’r\%al"ettsy ?f d & oras

i ncl udi ng, KLQAB]E/X[EX-”(EQH&..] paHI@:ﬁé enal] Yréfx@éséﬁﬁgphﬁqe i Bbhavaneushivyn of
intradermal |y, rarruscul or subcutaneously); orally (for exarrpl e, in
the form o’PO’t”é‘BI 519y oz@rfg ePEgpENF &s, LRYs ST IR BF 1PN quP Bl SHTGR i ons)

rectal ly oards§, vagunamhy,remetmltfsortrné)ft&@ypp@ﬁwoz:bm@rnt&%ﬁﬁi lye (far
exanpl e, as a paste, cr or lotion), Optinal dosagttes to be

ea
adni ni $t er BRe me§aBR18et er gbﬁéHlSyfFﬁé)EEOE:Rﬂ-l | 4ot t ¥ artbeandidingary
Wi th the p@éétﬁ&kﬂé qqryg%ﬁ@kdoffxfa%m&rﬂ cifl)dw%ioevgseq/ tﬂl@%q Stw@f@th of

t he pl’ epar ati on, adm ni stration t1me and requency of
adni ni st raubﬁaraﬁadt He eailia@eenene dﬁt?mlp@n ghtors ebadrt isdereaddy i onal

oot S gacbra hagnon (e DRILAE N BESPOLLRNLAY dnd BpUL, | A NEliBRL O

adj ust dosages uch factors inc at'ient age, wei ght,
di et. Dosagesgray bbaseédi niost ertdc atKﬂirF@é/dPsrdil[w dedelllattacalshﬂpberwaﬁ

|1 d . i Qi t i | ht BSTI E SHEET
(roLE 96y e3P0 Bo b 0E e oo Tt s R £ e PR redd e e
foll ow ng efakphes aptaprovwiuged for illustration of the invention and are

not intended to be limting thereof. 5 Exanple 1. Preparation of
(20S)-7-trimet hyl silyl canpt ot hecin

Kinetics of Lactone Ring Opening. The hydrolysis
kinetics of camptothecins in the presence of different
blood components were determined by a guantitative C18
15 reversed-phase high-performance ligquid chromatography
(HPLC) assay as described in the 1literature. Mi and
Burke (1994), supra. The preparation of whole blood and
fractionated blood samples was carried out as described
previously. Crystallized HSA of high purity (> 97 %)
20 from Sigma Chemical (St. Louis, MO) was used. HSA stock
solutions were prepared in PBS buffer with a final pH of
7.40 = 0.05. HSA concentrations were determined by UV
absorbance at 278 nm using an extinction coefficient of
39,800 M7'cm™ (Porter, 1992). All other agents were
25 reagent grade and were used without further purification.
High purity water provided by a Milli-Q UV PLUS
purification system (Bedford, MA) was utilized in all

experiments.
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(1)

“(S)-4-Et hyl -9-hydroxy- 6-i odo- 3- oxo- 7- (3trinethy|siIyI-2-propv4dHW&29q3pyrano
[3,4-c]-8-pyridone 10 To a sol ution of

(S) - 4- et hy| wo 08yad923xy - 6- i 0d03- 0x0- 1H- pyr ano[ 3, 4- c] - 8- pyr i don®CITWHAYRYRT done
(2), 250 ng, 0.796 nmmol] in DME (2.5 mh) and DMF (0.60 ni) at OC under
argon was added 600 NaH in mneral oil "(31.3 ng, 0.783 mmol ). Liar (150 ng,
| .75 mml ) Antscadded Prtivitiied abfeHighfliyerLipophilid Casptbehpediaisur e,
3trinet hyl 6fl yl tRepripyseh tbrimiediloh3ODagerdinédmmi ) Vidgol Nireciced land t he
reaction ntyldheeBSpledimaitsh the dark at 65 C for 20 h~. The fi nal
solution was poured into brine (20 nL), extracted with AcCEt (6 x 15 nlL)
and dried 20 (Na2SQq). The residue obtained after renoval of the solvents

was subj ected to fl agleigly.omat ogr aghyto&iciIAACObhe 953 Pemé P i Ve wd8@ Ny
(850) of a foam [a]2p SUBSTI TUTE SHEET (RULE 26) 14 June 2003 ' WO

00r 35924 56opeusredoo|wosy +4BA7MBc41° CHCI®ELIdeuiheakumem 198384, 2940,

2166, 1730ca111§§9 cleill% | 48fe ééﬁ@s %L;e Ze‘%%osje'é %&399n%'zof08%%) S
0.14 (s, 9 H), 5 (t, J =17. 7 (m 2 H, S

5. oo (d JCQDWDErF‘IflOIlSI—i) foy, 107?5 (hjr Je&p%uneHzpezlpys 5am§1 (&heﬁ = 17.2

He, 5.40;6d 16, 5 dobZeg 1 N 5 M.
CDClS) A oléoﬂ?t?’ VRS pasgeste 66%}“?1.8,5“8:6‘:(’}3?r% . %?mll’i%.c?, I\@f@l
148. 6, 157a8say73. SREHRWSAVE Were, pealfod st WGLEHR(H NO4SId(v )a sy 0206,

found 44S.0203: LRMS 10 (EI') mz 495 (M+), 430, 416, 386. (2)
(20S)-7- Trinethylsilylcanptothecin A sol ution of the conpound prepared in

g;)xagm e a;g%e%énwlhlg epy ?" Sm,i)arei&(B igqgt%)cfgo: Bﬁgrs e

%1
A 3252 kg, é'da%?&‘ suﬁieﬁ%al@ mﬁléﬁma?aafﬁaﬂfrs 'O/” MEOH

96:9)~to p ‘(540) of a slightly yellow solid: [a]D +39.0 (c
0. 2, CHClB/NbCH 9.1); 1H NVR 20 (300 MHz, CDC13/CD30D 3:1) S 0.S0 (s, 9 H,

0.83 (t, J =7 4 H..3 74 3. 12 d
J - 153. 4 Hz, 1 H ,F%.g“%*d‘(b#s?h%%g,% 4‘;@%“(%6 él”z?lj)ﬁfcefﬁ% (

49 (t,19) —e&c.ltibth:lb,n 1ahbi erﬂlssﬁcéh(Spe]:thi)a of seﬁ?ez(dl d>f Bhe 1 riday 1 H)
, 8. 02 (d,_J = % H) i H 13C,NVR (75
Mz, CDC13FePBss §‘e “s 0. "%JP 37‘5925 29 3 §196re5 27, é@’“%‘arééeé 11 &,

127.3, 12869&%%%1&1 1309, dillsiod 3sBecifd. Tor! 45. Bhyl Ipads 785! ik,
173.5; HRVS (EI') mz cal cd fox C23H24N204Si (NH) SUBSTITUTE SHEET (RULE 26)
14 June 200B3ovphate3sofsfered saline solution. The figure indicates

that upon introduction of lipid bilayers into the sample
20 there 1is an increase in the fluorescence emission of the
compound, indicative of an interaction between the drug
and the membrane. Upon changing the solvent to ethanol
the fluorescence also changes. Figures 13 through 15
summarize the emission spectra of DB-173, DB-174, and
25 DB-67, respectively, in the presence and absence of
membranes. In each case there is a marked increase in
fluorescence intensity as the drug partitions into the
lipid bilayer. In each case there is also a prominent
blue-shifting or shift in the emission spectra to lower
30 wavelength upon drug interaction with membrane. The
spectral data presented in Figures 12 through 15 clearly
indicate that the new agents are fluorescent and the

spectral parameters of the drugs change upon addition of
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420. 1505, found 420.1501; 376, 36|, 347, 320, 291. Exanple % >l 20

PCT/ US99/ 29937 LRVS (EI) iz 420 (M+), 391, Preparation of (B08¢#%%t5
but yl di net hyl si | yl canpt ot hecin (DB-202) OH O (1)

(S)- 4-Et hyl‘% ‘Pﬁ% Hxy- 6- i 0do- 3- 0x0- 7- ( 3-t ert but yl di met hyl si | JETESVER ny1 ) -
1H pyrano[ 3, 4-c] - 8pyri done 10 Fol |l ow ng the procedure desc (1),
|odopyr|done (2). (200 ng, 0.60 butyldlnethyIS|IyI 2-propynyl brom de
prOV|ded &Pﬂ@rbHL%M?QﬂW%ﬂﬁﬁ%ﬁﬂ%uﬁ@’H P50 )Taley WhFPBPEBRM [aj D
+58 ; ri bednen raxamle 4rpptitapd Arderdm{ 289oA0wakie 3 bEH2G& AcOEt
9:1), (c 0.2, CHC13) ; IR 15 (CHC13, cm 1) 3548, 2950 927, 28S9, 1745,
1648, 15263MPAtRFRIM30NMBISCHEEs) &oDJIEBeEsS Bhal Naye obegm nadey)
1.79 (m %r@kaoﬁsi? (br ?hel fﬂtr5n99c5 @ﬁu&ﬂbséeh& ﬁa@gréd’o% “tf8. 9 Hz,
1 H 7.197( 1 13C N CDC13 : 3, 6260 316
44.5, %6. gammoghezt@ngg a4llog@ eforldth@ Squﬁlswmsle}hqda@% 358y - 173 2;
HRVS (El) cal GlgH 9

(El) mz irsy?ch %1%4%%‘:‘3386 2%{61%@0}:( g %ls%g%%l%réﬁofsﬁ}é%% ’?‘%ﬁi’gg‘%e

June 2oo3det‘am@@|e35'glzq 5851(2?nq12@8)0~f7 tleat -H:qu/llrm ménipgirsidtilosenpe bt heci n
PCT/ US99/ 3 Wi edur, in Exanple 1(2), the
conpound %r%%pgragg o %%1(02% g’rﬁ% qép%?d %Bp&??orded, after

fl ash- chronatographles (CH2012/NECH 96:4; 5 CH2Cl2/acetone 9:1), 24.8 ny
(540) of an off yellow solid: [a]p +35.5 (¢ 0.2, CHC13); IR (CHC13, cm1l)
3028, 298Fablec@,. 2¥FinorzgRence/Spectasd PHO9netsss, £0257, | 198, 1158,

| 045;1AH NVR (300 Mdamp@odheci® Godaqes i Heletd8n(and9bbipndlt@3 (t, J =
7.3 Hz, 3 H, |.86 OMPQ ahl HMPG ZWBG (s, 1 H , 529 (d, J =16. 3 Hz, 1
H , 5 31 (s, 2 H, 573 (d, J =16.3 Hz, 1 H), 7.60 (t, J =6.3 Hz, 1 H
, 7. 60 (t, J=7. OHz, 1 H) , 7. 66 (s, 1 H , 7. 74 (t, J-:7.3 H, 1

H 8.20 (rT_j“_B“I’HZT—Z-HT“”'I3CﬂWW?T7ﬁ“WHZT’CDCI%Tﬁ?*#Tﬁ%T‘ﬁTﬁ0,
s Tadeebiied % 1o pelp il 1 Bkl AR 250 e
(El') mz calcd for C26H30N2 4Si LNH)“%BZ 1974, found 462, 1975;. LRVE (El)
mz 462 (M), 450, 361, 331, 304, 245, 223, }57.
PBS PBS DMPC DMPG
camptothecin 367 430 422 415
7-methylcamptothecin 366 421 418 405
7-ethylcamptothecin 367 422 419 406
7-propylcamptothecin 366 422 419 406
7-methyl-10- 376 430 401 400
ethoxycamptothecin
7-ethyl-10- 376 430 403 406
methoxycamptothecin
7-propyl-10- 376 430 404 404
methoxycamptothecin
DB-67 400 550 445 440
DB-172 370 424 424 422
DB-173 395 526 503 502
DB-174 380 550 433 431
DB~-202 377 450 439 437
CHJ-792 400 531 517 519

The following designations are used herein:
15 DB-172, (208)-7-[(2-trimethylsilyl)ethyl]camptothecin
(36c); DB-173, (20S8)-10-amino-7-((2-trimethylsilyl)ethyl]
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20 Exanple 3. Preparation of (20S)-7-tertbutyl di phenylsilylc J@@gl n of f
" O SUBSTI TUTE SHEET ( RULE 26) 14 June 2003 WO 00l 35924 PC14 37 59

(1)

(S) - 4- Et hyIWRIPHMRbxy- 6-i odo- 3- oxo- 7- (3-t ert but yI di phenyl si | JETHS3VEhy 1 ) -
" 1H pyrano[ 3, 4-c) - 8pyri done Fol |l owi ng tdie procedure described in Exanple 15
(1), iodopyridone (2) (200 ng, 0.60 mmol) and 3-tert
butyldlphé@mEﬁQRheqyﬁwop9§§P)bronﬁ@€10$28 ng$295261ﬁnbV¥r9BUvﬂdéd7*after

f1 ash- chr qmat 120 A0 Ot o, 258 Jwhi te toam [a
+4g.s| (c 05 0%4%%3%/ f%%( 138 ARG Peog ”g‘&%é‘q '28@% 87701 §P§§8 1%225'0
1H 10 vaRx&o@my@m&jt&&ﬁmmetﬂyfﬂlﬁlkzamgtbl):hecanS (s 9H , 1

80 J = , 3.76 (br s, T H , 15. 13 (d, J = 16.4 Hz, 1 H),
52(9m(d PP~124%er ;D ,552((&SJ:;%4H2 (7é§0§é =1 (R, K

7.32-7:40 A 78 A NR Y4 3yns 7. 6,
18. 6, 515 40 0IQD ;!??10%‘,71%ﬂrﬁ%gh%lo%lﬁaac%'%%t%égég ng 16%5%} 198 6

127. 7, 127y&rcd>- B ( ﬂfﬁhkbrdpﬁhp&ldﬂﬁbfhyl§ﬁlQl)HRNB (Ehmpnbzheahnd for
C25H211 NO4 S 54,0279, found, 554. 0285; LRNB (El') mz 554

(M C4Hg+) D 5582(75\4'510 ‘Z?éb% 1(4%‘9”{6%1“8’633(% hpdsjlyly or tcamptothecin;

- butyl di phemdsad vl camqnﬁ%mﬁ%lmwlébﬁ Pé%ﬁ%ﬁﬁe@%c” begohn
Exanmpl e 1(2), the conmpound prepared in (1) % nmol ) ylelded

after flasﬂﬁ"cltﬁ‘brrat ogr aphi es ( CH2C12/ MeCH 96 9: mzcm}m@rgw ~g-13- 26.5

(390, Sl e 155,22 2 D 2 B (00

1216, 1158}YCZI.IJ.C®12th.H¢WR 300saHz; CDC1l3rrn® 1.00 (BB-104, 7.3 Hz7-33H), 1.44

(522 B latbe- SPTLTIOR SRS 26) 14,24 09200

hydrochloride salt.

A steady-state fluorescence anisotropy {a)
15 measurement 1is related to the rotational rate of the

fluorescent molecule through the Perrin Equation:
a, /a =1+ ( 1/d )

where a, is the limiting fluorescence anisotropy in the
absence of depolarizing rotations, 1 is the excited-state
20 1lifetime, and ¢ is the rotational correlation time of the
fluorophore. The above equation states that changes in
either the 1 or ¢ values of a fluorescent compound can

modulate its steady-state anisotropy.

The excited-state lifetime values of

25 camptothecin in PBS, glycerol, and methanol were examined
at 37 °C. The lifetime values were determined to be

4.7 ns, 3.8 ns, and 3.5 ns, respectively. Similarly,

camptothecin's lifetime value when associated with DMPC
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60 3.75 (s, 1 H, 9.21 (d, J =5.7 Hz, 2 H), 5.19 (d, J = 16, H ,
5. 64 (d, J = 16. 3 Hz, 1H),743(m5|—|),751(t 1—4@“52290%&
H , 7. 62 (s, 1 H 7. 69 (m 5H , 810 (d, J =8 2
(d, J = 8. 2”41&?/3‘-‘192% 5 13C NVR (75 MHz, CDC13) S 7.9, 20 4, "§%“Q99%9%3?
52.2, 66.9, 72.8, 97.5, 118.2, 126.3, j@86 129.8, 130. 3, 1307 | 31. 9,
132.2, 134.6, 134.64, 136.9, 136.5, 138.1, 140.9, 146.2, |48.4, | 49. 9,
151.3, 15RilaVers MWeHRWSIEIYee 2t caV cif f RNE3BrBIARASPE (KR UEEOD28],
found 10 ﬁ%ﬁb%%%% -t (Ehg %§s5§§u£&’“io B423.5285.985, 42B, 907, 32I,
181, 131, 69. Exanple 4. Preparatlon of

(20S) - 10- acet oxy-7trimet hyl silyl canptothecin (see Figure 3) 15 (1)

9- Acet oxyphenyl isonitrile (14). To a solution of 4-acet oxyformanl lide (13)
(358 ng, 1.0 nmmol) iThusEre d sh)net mpasuiemens e dassidrsd agheye
tetrabromopglhane (@ndd gca 8%0@?5@«91,n 20 re@do?ﬁ@@“s‘%@%%oh'la%e@:‘rig\@ Mg 2.1
mol ), and triethylam ne mol ), and the resulting mxture was
refl wéed ielefid vednk #WeBShtlwﬁtép é\)-eﬁﬁfr%mw otntrnecsgmémgnmehé crude

%Sst{/\:otg IS%ZAA]Pkéﬁ%FB 3%29%%%‘9%’3@0 ?U%SI tered. ‘#1 %5%‘512% r°’“14 June

evapor at ednangquaeuseshilibewas Quai fpfmisnziyolilasch mmarrmr@gr aph;Eor a

(neatomtipeaep iy oatiety ) agtey Poelng] o185 vrll KR B8ohC i,

CDC13) s auzamgg 3 Hﬁrgn%lthhj Qh:c@ 8skzrongll) , ihﬁﬁbdﬂ dn= 8t8 Hz 2
H) ; NWVR, (75 CDC13 122.8, 127.6, 150 164.3, 168. 8; HRI\/IS
(El)lﬁqcz E&ltg &a]CnglﬁRba Mf)ucl‘el D477CPARGRd %15%]4‘7%“ LBVECPEIY Y 2 161
(MH), 133pr1(fﬂu19:oﬁﬂoré23>1ﬁaﬁ)8)3 1@ Atzﬁi@(wﬂicfdsmcbfﬁédﬂwléﬂxb@@ﬁbl@ébem n
(15) ~ Fol |l owing the rocedure:L descrii bec%j | e (2), the co ound
prepared PHBxanpPe XRS5 5 BRI, thRq tEFr’er oﬁﬁHaE 8Pared in
(1) (48.3imaickrds 3@ natdcPr @wilded.oradfiiies Béaaaeﬁhwnahagr@pbmues
(CHC13/ acetone 10:1), 29.9 ng (63% of a slightly yellowoil: [a]p +29. 9
(c 0.5, CHM¢ld) exiptnvERadoolfte 2scDEhS) & valea e§ they flugreggept, J -

7.9 1%, %o‘ﬁ%ounjd gﬁlcﬁ@as?eé'b th%n 3§o(5to§ I'c')oes 1tsl3s(:gédiv—sil.a@e 5.24
(d, b 5.27 (s, 2 H 8 (d

7.96 (dd, aﬁlsogrzopsesame)l H, 7.60 (s, 1 H) 7 96 (d, J - 2.5 Hz, 1 H)
8. 13 (d, J = 9.2 Hz, 1 H : 13C NVR (75 Mz, CDC13) s 1.4, 7.8, 21. 4,
31.5, 51.7, 66.2, 97.6, 118. 3, 118.9, 129.6, 132.1, 135.0, 145.7, 146. 1,

148.9, 150.1, Steady-state fluorescence anisotropy values of

the camptothecin analogues are highly sensitive to
solvent viscosity and to associations with small
20 unilamellar 1lipid vesicles. For example, topotecan has
an a value of 0.008 in PBS, but its a value increases 9-
fold and 40-fold in the viscous solvents octanol and
glycerol, respectively. A 21-fold enhancement in the a
value of camptothecin is observed upon binding of drug to
25 vesicles composed of either DMPC or DMPG. Because of the
sensitivity of a of the camptothecin drugs to membrane
associations, the method of fluorescence anisotropy
titration was employed to study the equilibrium binding
of camptothecin analogs with 1lipid Dbilayers. As
30 described previously, the experiment consisted of
determining the a values for a set of samples where the

drug concentration in each was held constant (typically 1
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25 150.7, 157.3, 169.1, 173.7; HRVS (EI) mz calcd for C25H26N2 6S| %

- 478.1560, found 478.1582; LRMB (ElI) miz 478 (M), 436, 392, S 277.
SUBSTI TUTE SHEET ( RULE 26) 14 June 2003 WO 00/ 35924 62 Exa Ie

PGT/ US99/ ZOSAY0®38%kr at i on of (20S) - 10- hydr oxy- 7t ri met hyl si | y¥ 98??1’6(:. n
"(16) TMS H~—~ O/ -'1 Et'"" OH O 5 A sol44ion of the conpound (15) prepared
in Exanmple 5-(2) (16.8 ng, 0.035 mmol) and K2C03 (9.6 ng, 0.070 nmol) in
MeOH (100 mir) 2and)H20/H1DO mhe Wapist conegnt rik ti®ratamygm thenpeamianse. The

reaction myxture va aascl‘ﬂérf& f’%@ OAC% %gr@ps), diluted with brine (10
c Oet

m.) 10 and extracte he conbi ned organic |ayers
were dried (Na2S04) and evaporated, and the residue was purified by

f I ash- chr omat ogr aphi es ( CHC13/ MeOH AcOH 90: 10: 2; CHC13/acetone 2:1) to give
1S.1 ng (99a) of a whig easebhngedughse+1st otite brilldEot3/MuHeaseanayi 1H

H?R (20075 %ﬁ %!C@§%R 4y %brsggw9§ (§y%9?§g%égd 8éaé%t%€?ﬁch§ 3&*% 43
(d ’J :"élessmmarn Hﬁf '712h1e(cﬁpeéltrala DA ters 1 adn TZbeSQledndJ tn2. 5

5 d25, e ettt NPulinlt, ARG 1)
0.8, 79 %f‘%é 1’8, 6 ‘% s éﬁ’g@zs %1346
141.7, 142 Eﬁ,gu]r% 36 1¢7h:59u<j1‘51 18 b6, ﬂ.éPatﬁJ,vé-le}VS {&¢ nfzomalaxdy f or
C23H24N205 (ggl)jé%_i%ﬂﬁ 954 fou d. 436d1450 LRI\/% . z % (M@%MQZ,
377, 336, Sherd TRUPETSEF coly T8ibs G b

long pass filters to isolate emitted 1light from
10 Dbackground signal (that is, scattered exciting light and
extraneous fluorescence signal due to the possible
presence of impurities), signal levels from dEugs
dissolved in PBS buffer were typically 99.97% in the
absence of membrane and greater than 98 % in the presence
15 of membrane. Adsorption isotherms were used to determine
overall association constants for the camptothecin drugs.

Overall association constants are defined as:
K = [Ag] / [Ar]([L]

where [Ag] represents the concentration of bound drug,
20 [Ar] represents the concentration of free drug, and [L]
represents the total lipid concentration in the vesicle
suspension. This equation is valid when the
concentration of free lipid is approximately equal to the
concentration of total lipid (that is, the concentration
25 of free lipid is in significant excess over the
concentration of bound drug). Provided this condition is
satisfied, K may be determined from the inverse of the
slope of a double reciprocal plot. In such a double
reciprocal ©plot (representative data are shown in
30 Figures 19 and 20), 1l/fraction of the total drug bound is

plotted vs. 1/lipid concentration, with a y-intercept
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63 PC f/US99/ 29937 Reaction of this conpound with NHZCHZCHZEBPE SZQﬁélomed
by Et COCl provided the biological testing. Exanple 6. open -r‘ﬂﬁ | og
for Preparation of (20S)7-trinmethylsilyl-irinotecan (see Figur VS
~N O 1r 1~ WQUO0358245 "+ ~ C OH O 10 15 20 (1) [1,4'] FErrdoordosh

Bi pi peridinyl-1"-carboxylic acid 4-nitgephenylester (32) To a solution of
4-ni trophenyl chloroformate (31) (5.15 g, 25.6 mmmol) in 150 nL of dry THF
at -78 C vigsluRide®ft rilet hVini ne (2YSHeRL, dASPAaisly , Pondbded Byts

Sol ut i 0N GlofioqRert ) NODI perdlime o) ot 8Bk oo 6 JTEly Iy rA0chE of
THF. This solution was stirred for two hours, after which the sol vent was
renoved, aneSeFieatandu®asheakaiy upamatAEBECiNf | dRetedsar dvap¥Pat ed

The crude I i S tHRr,gug : of tr i si ng
AOCEL a5 Al e S R o s 5ac B 90 Bospenr sl o
sol i d: 51 R{eHC13 ingnn) w3046, @9RY, cpgielatios €20 L ir5letsl466, The42,

1197; 1H , .20-1_ 80 8 H), .1 9 =12 7 Hz, 2
H, 2.20- Efﬁbé?%ot%f, @E%gé(él%}?s:’ SuBst) Eag)HéE%e(gﬁﬁgefé)ond%z? June
2003 WO 00 B5994f PCTHUSYO/ D094 i s Hzith HEher3.ty@es tof Jmemb2ake, 1 H)
., 4. 30 (b 2 7.29 4 =9 Hz,.12 8. 26 J = 2 H; 13C
NMVR (75 %55%%0@24339%8?%? 5?‘.""%, leé‘.";‘?dpz{t?.% él%.‘%?“%o.giﬁ%@f?&m
122.2, 1241 fpidAdoBcenbtadiob56i3; adeMBatElly described by the above

10 eqguation.

The studies summarized in Table 3 examine the
structural basis of camptothecin associations for lipid
bilayers. Two types of membrane were included in these
studies which were conducted under near physiological

15 conditions of pH and temperature; these membranes include
fluid-phase and electroneutral L-o-
dimyristoylphosphatidylcholine (DMPC); and fluid-phase
and negatively-charged L-o-
dimyristoylphosphatidylglycerocl (DMPG). DMPC and DMPG

20 have identical chain length but the charge on their head
groups differ. ‘
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5 mz calcd for C17H23N304 (M+) 333.1676, found 333.1688; LRVMS (El) mz 333
“(MF), 195, 167, 124, 110, 96, 55. (2) [1,4'] Bipiperidi nyl-l14 lic
acid 9-am nophenyl ester To a solution of the conpound prepared in (1) 10 (
1. 012 g, voo®3s9bl ) in AcOEt ( 125 ml ) was added 10% ~PdP@I/P8I92893]) .
The system was purged several timnmes vvi“; argon, and a 1 L balloon of H2 was
added. After stirring the resulting m xture at roomtenperature for 12
hours, theTablal $st oamermdidowessduidtildn atbns thhteughot eldainp tatthetSn he

sol vent was evapor at aflalloggi vinfefadind Wit awndlidne S+ dvelsRd1€HCL3,
cm 1) 3453, 3400, 3038 293%trd3ebtrhiO3pMed 3, A848tilddd- 122Grghdll,

1197: 1H NMR (300 M-EMpEDCh3bpS budfek. Z8 68 78 Hand SPAd, J = 12.6 Hz, 2
H, 2. 3§-2 62 (m 5 H), 2.68-3.09 (m 2 H, 3.58 20 (br s, 2 H , 4 30 (br

s, 2 , 6. .64 (d. J =6._0H, 2 H 6.87 (d J 6.0Hz 2 H: 13C NWR

(75 Y 2.6, 26.3, 27.5, 28.1, 43 8, 43,97 50] 15 62 %,.|15 4,
122. 3, 14gI§%§%ﬂ§ 5 154.1: HRVB (El) mz c | Eopa M) O s Kags
303.1944 . found 303 1947: IRVS (EL) mz 25 1303 (M) . 1b5 167, 124, 108,
96, 80, 65, 265) SBEFLILMBCSHEET (RULE 26) | 14 AMR 2008 VO DOM 35924

PCT/ US99/ 2993$eé§y13é0[(é)4c1m§'t8t196&i§' nyl -1 - carpeyyl i c| aci dygo

9f or nyl am n a stirred soluti of

di cycl ohexylgcgpgg% ?ﬁnt(gg % étﬁgh €$*82 mml )| in 12 (5 5 nt9%at 0 C was
added 980 f@rprepudird0(6d-zamptothgeinmol ) dropwis40 Aftkr 106@@nutes, the
resul ting myxjpet maaoaddeﬂoxyaaﬁ tb8geécia a sol uyaen of the gogpound

pr epar ed |n Ex 62 eQ:go @ﬁ }rroll) i n py_;.é) i ne %J t 0 C The
reaction mxture vvas then arr P5725 arn to ro temaerat 72 and
stirred 3 h.7-pﬁepwrilernetéeweﬁwpm5hevapor at ed #4Q t helresi 8@ was taken
UF in CHZC%Q-méEh&EFEd hgdapaiyabngtatieai) ect ed zhmegtlf~to aobasicI .

al um na co 2C12 118rrg 0) of a Lte solid,
whi ch consi g{rgtﬁg\j %o%gg ggaﬁ%gégngXR af m xt%gg of the \(lz\?bsaand traps
rotamers or 'GPRIPYHGLPT B‘WPPFHSP@B*’PGPSFP-Bn ar oundP®he f pr man?al

car bon- ni t r Ggbntpbrl0-hiRdeEkigtampeothecBAN25, | 3012100037, | 2883270861, 1703,
| 517, 1466, pB283, 1226, 1210 1H NWR (300 I\/Hz, Cgby S L. 3823031) (m 8 H),

1.90 (d, J ppl2780 Hz, 2. 40-2. 70 5| H) , t ,
> 97((t i (n] 16584 ( 11 f°&8% H, L

(br s, .5 HgB 132H%°7%£§*3&a%f £3¢m) L He, ’ rb 7.538%4 ] .
(traps) , B2178 J =2 Hz, .5 H (cis) , 8 59 (SQOQ] = }1 H£.8005 H)
(traps) . 1BS-WWR (75 25 Mz, CDCL3) s 296, 28. kegtf. 2, 44.0,
50.1, 82.2, nk209@, 3.0, 133.P, 47.5, 148.9, 153.9.
2634, 150 P2 QVE(C£%£R%§1 %% ¥nfégcalcd f or cnsrééﬁBo w) 28 1884,
found 331. 1558‘ %ws (El) niz 331 (M) , 24h, 20820167, |129, 380, 55.
SUBSTI TUTE"SHEET (RUCE 26) T2 June 2003

In the studies of Table 3, binding isotherms

were constructed wusing the method of fluorescence

10 anisotropy titration, and K values were determined from
the slops of double-reciprocal plots. The K values are
subject to 10% uncertainty. Overall, the most striking
feature of the data contained in Table 3 is the strong
modulation which can be achieved through either a sole

15 substitution at the 7 position or dual substitution at
the 7 and 10 positions. Included in Table 3 are
previously known camptothecin compounds. Data for these
agents were included to show the highly lipophilic nature

of the new camptothecins relative to the previous

SUBSTITUTE SHEET (RULE 26)



WD 00/ 35924 66 PCT/ US99J29937 (4) [1,4'] Bipiperidinyl-1"-carbpx ¥§88 aci d
4-isonitril ophenyl ester (34) To a solution of the conpound gﬂe'ﬁ@ Pn
Exanpl e (3) , 0.272 mmol) in CH2C12 (10 nlL) were 5 S

added tri et Io?;(?ﬁ‘ﬂé (69.5 ngy, 0.688 mvl) them dropw se, %%%%b)foﬁutl on
of triphosgene (68 ng, 0.229 mmol) in dey CHZC12 (10 m). The mxture was

stirred 2 hours roo terrgerature sheg 70 NaH 3§ faﬂ{d dried
(MyS04) . THERURES br owhOPREFGER M7 Db bEaHREd %‘?t@f”“’&va‘b t %Jn“%f
sol vent \Aammlbj gepedomesf | assmehr Qmat agimepdly (Ek20/ EEhANH 9Bh5} t@opi el d

, 67.2 of awhlte solid CHC13, cm.1) 3039, 2937 2131, 1718,
1504, 1929Ca"1 £hqssy. 121§r°1T198TaF$if1%43 THENVR S 30bP3kyz, 6%13)@|

32-1. 75 (éﬂm&d‘ﬁds 1090 {Re dpr‘ésje'%t‘ 12ndehiion |‘|)are2 3202n 65 righe 5 H),
2.84 (t, J=12.3 H, 1H 8 (t, J=12. 1 H, 1 H , 4 .20-4 . 40

(m 2B | 17PC2LP§”(%PCJ thap g’ aéthzrmcaﬁpfsoztfeecm org tpRPtecany . FRE NVR

(75 MHz, %@l S, 26nl, a2FinitdeB.02Di67 4of méfbbanbi. fombd3ed o278,
152. 1, |53 164" 4, HRMS ( mz calcd for CL8H23N302 (M) 313.1779,

found 313. EM% OERNBIRE| a)rem3z73f1el<é Mepd, 188-fedd, grmpterniphagqthss (5)

(209)-7- Tré&PEé%’;Béh&th' Rz'aﬂ%fe%carfdﬁ@anﬂ:p‘}’éé%élgnt he BBQ@Qd‘é nd %’51014' bed in
Exanple 1 (2), t'he conpound prepared i n Exanple 1-(1) (44 ny, 10

mol ), theronpomel pripaied i mnd) 909fod drymers mapk) , t@ncbiféia@ﬁ’rﬁ-’yl ditin
(50 my, ax}%n’%&ssunlféﬁ l%%fi}ﬁ:%r}%c( 1w§tHL)c¥\ﬁ%E’o£ﬁ£9 hated fgp, 93hqurs at

70 with e reaction was evaporated, dissSo ved |n MeOH
with a fevam@pilicg‘hlm/smlmmldJSUBSEHHIJIEYSHEETa(RULEaze)s fad IMRE 2003

WO 00/ 35924 67 ggf§§?9§2[e%3& Q{huabr{l ang egjvggt %%r a: V\giters reverse
n

phase HPLC “he” Co S USed T 6 ef ¥ separa ron vvere

Wat er s 600En systhwargontutod | eove\lt homp\ﬂahehss e@OEnPr pgeambllewentlon
mul ti wavel engt h,det ec

] I a ent ter and Waters .C.18 25x10
cartridge 0 Eﬁ%s J&/{]ertel%gnlpﬁ oyeH K g%/‘e'ﬂ?gnt el ﬁs(?r‘}a [ §h§5 Ngﬁ\?n% (O to
TFA) 16 30nmeitb Mt XY i(rQ t e sTFBAY] . faxvewhdfl raompased | 88adhs20 gdHar N gave

a sempurified grey solid after Iyophlllzatlon The gre){) solid waso[urther
purified previous® camptothecin “analogs containing t same

hydroxy—s—lactone ring system.

Comparison of the Behavior of the Highly Lipophilic
Camptothecins in Aqueous Solution.

20 Figure 21 summarizes the stability of DB172 in
phosphate Dbuffered saline (PBS) buffer, pH 7.4, at
physiological temperature. Shown in the figure are plots
of lactone fraction as a function of time for DB172 at
different concentrations. Drug was added to solution

25 from a concentrated DMSO stock solution such that the
volumes of DMSO were very small (less than 0.5%)
relative to the volume of water. The drug stability
was found to be markedly dependent on the drug
concentration added. At the more dilute drug

30 concentrations the drug hydrolyzes as previously observed
for other camptothecins containing the a-hydroxy—-s—

lactone moiety. At high drug concentrations marked

stabilization of the lactone ring of DB-172 was observed,
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10 (CH2C12/EtOH 70:30) on a chromatotron using a 1 mmplate to give 12 ng
*(190) of a yellow solid: [a]p +14.8 (c 0.2, CHC13): IR (CHC1%4Jénm 49033023,
2957, 2933, 1720, 2659, 1601, 1216, 1191, 1175, 1158; 1H NWR (300 MHz,
CDC13) s 0.#®qs598& H), 1.03 (t, J = 7.3 Hz, 3 H), 1.50-1.51 RAIVUSES2%7 2H) |
"1.51-1.52(brm 6H), 1.89(mJ = 7.3 Hz,,2H) ,2.01- 2. 10(brm 2H) , 2 .
60-2. 75(brs, 5 H) . 2.75-3.12(br m 2H)-4.30-4.50(br m 2H),5. 30 (d. J =16.
3Hz, 1 H)a, 5fi3tia® MWhidh 74 (ded =1BpiGaHiy lokhperve85(f@dr Jotigen, 2. 4Hz,

1H), 7.63 , (d,20 J =2. 3 Hz, 1H) .8. 19(d, J= 9 Hz, 1 H): 13C
NMVR (75 Nfﬁ%,“&’é&fé%l 5, 7.8, 25.4, 29.7, 31.5, 93.8 50.1, 51.8, 62.5,
66.3, 72.8, 97.5, z18.1, 119.0, 125. 1, 132.0, 132.3, 134.9, 143.4, 145.6,
146. 4, 150.1, 150.5, 152.8, 157.4, 174.0; HRVB (El) mz calcd for
C34H42N4~6Si (M) 25F BBOrQ808, Supuak 638: 28 HRMBNEENCen 21630 ¥iIv), 586,

501, 457, 3, 111, 96 ST T _ERULE; 26) 14
June 2003fé\%%(ﬁ%%&%%#%@@éﬁ%ﬁ P%?Eﬁ%ﬁp e%{.{"éﬁ‘r‘ie%ggr 8%i onL"Elo'ﬁ‘gs

(20S) -9.1- BndoreH 7t r Lrettihdss |edeanmentecbPBl 78 eésFiaglaesl 2)o 5s¢llytion

3- Fl uoro- 2-trinet i)yl al dehy (70 ".The pre ation_ of. .

3-f1 uor o- 2r itrpeet hi;%/é\?ﬂ]/%{bgﬁ%[ de gdg%fﬁ'r ceé"'él“s?ﬁ r@t%%{%u%ef%%?}r\}se n

ort ho- net alhleat Lenot oSee om,nsth®. dhargge alin, ihte@sg.tyChemth 49mel07S8

1989). See al.so Sni eckys,_ V., Che 10 Rev. .. 879 199 ._Jo a

gol uti)on gﬁel\l,lweﬁtri%ét H%/(I %Phyi"'g]ﬁéﬁi &r?ien€°("?.gl%°rﬂ_s, az‘%err?%? )Hﬁatl'HF (50
m.) was slosl y adsledode6 Nnor8uLi readiéyanehyd®1ylzes?2]l mamd) aformd C
foll owed b %-sgl L{Lorobenzal deh\{de %2 10 .m, %O mol ) .15 m.p latter. After 15
mi nut & at (%/alﬁ X 3 etmer &t ur §19116 1AL BULF PRIfexahBs ?%guﬂf?s%%“ﬁﬂol) was
injected amddrhsitspl uisonowserskdrred 1t 39pBéars5 €hat a pH 10

Chl orotri net hyl sil ane rgl5 L, izgﬁmml was added and t he rceacti on m Xxture
was stirr@® W GPESRt POSAHLEAREr AIFEIANRS  FARPCSELULG onl 8BECPBUr ed

into ice 20 sco@fblle Nadl (EeQnrlppefivirekby @xtdde) Btk M tiy riis20c 8 X 100) ,

washed with brine and dried (Na2SQ4). After evaporation of_the solvents,
the resi dd€Rfhs Pori £re8tby 1P asRIkAGRat Gfr apP S Ehesf REOEES98RE) to
provige 3.2 g5dB3% of an oil: IR (neat, cm1l) 170Z, 1940, 1252, 25 1233,
1109, 898, 764; 1H NWR (300 MHz, CDC13) s 0.40 (d, SUBSTI TUTE SHEET (RULE
26)

Figure 23 explores the fluorescence intensity
of DB172 as a function of concentration. Following the
addition of low concentration of lactone drug to

solution, the <change in fluorescence signal 1is the

20 greatest whereas at high drug concentration (10 BM) the
fluorescence intensity changes are minimal. It 1is
believed that a low concentration the micellular
aggregates of DB172 displaying reduced fluorescence can
disassemble and form fluorescent carboxylate species, but

25 at higher drug concentration the equilibrium favors that
the agent remains in the aggregated or reduced
fluorescence state. Figure 24 shows that when the
carboxylate form of DB172 is added to solution at pH 10,
no change in fluorescence signal is observed at pH 10

30 while at lower pH values where lactone can form the
fluorescence intensity decreases with time. Once again

this decrease in fluorescence that occurs at reduced pH

SUBSTITUTE SHEET (RULE 26)



14 June 2003 WO 00l 35924 PCTJUS99/ 29937 69 5 10 15 20 25 J -1@%«?%3 H) ,
7.18 (brt,J - 9.0 Hz, 1H), 7.47(ddd, J1- J2 - 8.1 Hz, J3 -5.4+# ,
7.70(br d, J- 7.5 Hz,1 H); 13C NMR (75MHz, CDC13) S 1.8,120.8 = 29Hz)
, 126, 8, 1900085941 2 "|43.3, 167. 6(d, JCF =249 Hz),192.4;P(q(}1'ﬂi§9:/2993;
(El')m zcal cd for CgH pFGCSi (M CH3+) 481.0485, found 181.0482; LRMS (El)
mz 181 (M CH3+ 133(1ﬂ %25’ 103, 91 . ré%% 3-Fl yoro-2-trinethylsilyl benzoic
acid A cl 2T bRi ¢t i Bt 5Ot RS rERFIRT HPRaST 1P er ROPKEAASEe Hil |,

L. R et _Q:Lf ,re]du&g.fm@ﬁ@sc&%e%g}aﬁ&&awiej’g,a solution of the conmpound
prepared in (1) (3.41 g, 17.3 mmol) in tert-butanol (20 nmL) were
successively added a 2 N solution of 2-nethyl-2-butene in THF (55 niL, 110

mmol ) then slowy, oyer a perjod of 1 i nutes, a solution of 80% NaCl102
(2.55 g, 22.5 mol) h%uﬁﬁgiz%4.tﬁ§€“(92‘. %49,“?2.%0%6?}6% witER G%% m) .
The resul tirgswé Xt Wkd Mas, sbEr med 716 hadtoheontd exparfalayshcid€e and
tert-butanol ~ was evagporated, and thﬁﬁresi due was taken up in 1 N NaOH (50
nL) and wa<hel WMiGe néd (BLIRTOPOHET AFRE SQUIESIEIaleP fas ad@ified

with 1 N HGl-dp @th2, salgirat ed whhheaths andiextiragt ed gv th BG83 X 50
m.). The conbi ned organic Iatyers were dried_(Na2S04) and evaporated to

provi de 3 flugregsgengeq ) off g SIS 1S d AROPNaEPE chvErcdysis 1190,

1939, 1294424 subB53nalt23%r 1483 £ A NVR £3@0 JMHzg %&%ﬁé%a%e” (d,
J=26H, OH , 7 .16 (br't, J =9 . 1 H, 1 H , 7. 41 (ddd, JI - J2
7. 9 Hz, J3-the glyoregsegnce 7ingReppity, of =tire papmpler H) Figl@€ KR (75

To7. 550, SRPIrS3.thE) T BsLYPrORE SE (B U e s a0d o

001 35924 POT/ 8SEHMOIES7LGD1aTingG; adAMB 1B JofnT kachbod fdorugCoOED piRe 2 Sio
(V) 5030508, O] A0 LB (1! AL ML Bl

are normalized to a value of 1 at time equals to zero,

and the ability of the various analogs to disassociate

15 in the event the drugs are aggregated at time = 0 is

monitored with time. For several of the agents,

hydrolysis to form carboxylate occurs in the solution.

Since the carboxylate forms are less 1likely to self-

associate and exhibit reduced fluorescence, disruption of

20 the aggregates by drug hydrolysis proceeds with an

increase in fluorescence intensity. While DB172 self-

associates to an exceptionally high degree at time = 0,

the other agents self-associate to a much lesser extent

and hence their signals are more constant with time and

25 not as sensitive to hydrolysis reactions. DB173 and DB67

appear to be much more likely to be found in solution as

monomeric drug relative to DB172. This could be a

favorable characteristic in that solutions for

administration to a patient will be more homogeneous than

30 the aggregated DB172 particle suspensions.

SUBSTITUTE SHEET (RULE 26)



5Preparation of the internedi ate i socyanatewascarried out via a Curtius
rearrangement. See Capson, T.L. et al., Tetrahedron Lett., 2514d¢e52003
(1984) andr ef erences herein. To a solution of the conpoundprepared in (2)
(3.03 g, ldwmboomsbl4 i n CH2C12 (20 ni)waslOadded oxal yl chl ori (RETUSIIBINT,
"15.0 mmol ) andstheresulting m xture wagestirred 3 h at roomtenperature. The
resi due obtai ned after evaporation of tPue sol ventwasdi l uted with THF (10
nm.) and i nMackedly Ehhanged Ssabiiliitiest ofaHighlgyodligebrstolLite on of NaN3
(3.70 g, 57tampibrhierin20 (20 Humana®docadet one (50 nli) . After 15minat 0 C
and 1 mn at roomtenperature, the solutionwasextracted with Et20 (4 x 50
m.) and dried (Na2S04). Theresi due obtai ned. after evaporation of

sol vent swasref | uxed iIn tofaeneaiso ldem80stoapedvi dhatuponhe active

sol vent 20r enoyal , 2. 85 9%. of . a slightly. yellow. oil:lR(neat m1)
2260, 1508 19E535° |fﬁﬂ?g1§%8,ﬁl§?{hl,y 7@%?%%& 366> T RECTS) QE o Lhe (d, J
= 1.9 Wz, 9rHsett82(hrentidn=a8so ddzist Hor fuch0 Y drigek dime8 .im2 Hz,
1H) ,7.25 (ddd, JJ.- J2 - 8. 1 Hz, Jf; -.6. 6 Hz, 1 H% . L3CNVR25( 75 WHz,
CDC13) S 0oRgmap tES3Yes jHch 2@spllioodowBeny,ceMPageds Wiy ¥atfd7 g (4,
JCF = 241 Hp)ubdeBSHaldds SHEET (R B R263ompdde d unee2088aM01 005 85924

PCT/ US99/ 29937 7é (4% 3-Fluoro-2-trinethylsilyl phenéll_ isonitrile (9) A
deoxygenat SEV S Ren 2HY oFGER HNE &SP AR IFONELY i FRE1 B 488 diPFN FNE. et

al., Tetrabegrosuredd, 22821 1A83)verbuset iyl AR (#1830 (p2R=8 Wyl ) was
5 added slowmly at 0 Cto a 2 N solution of trichlorosilane in CH2Cl12 (8.90
n, 1668 mf&eSef ol | oned, S5CAPROPBEFer, by t he EWgimd prepared imtExanpl e

(3) (2.35 @urhhamErel)s AfRarbib3Rdah 0 C and 3@og) at room 7_p_
tenperature, the solution was saturated with NH3, filtered over Celite, 10
washed wi t Buty 1kdmendy 1gid vdrilds hoEEcsoLpmptipd he@dide olhPBFAed afitelr3-
evaporatio f é/@.ﬁd, il | to chr t hy
(hexanes/Ac%C}%ortg %g%(g{l\g%%t‘r% or lflégag%a?%g(%%%tg%qg si[?%ﬁ?gj f)uragl em%?d: I R
(neat, cm Bnlzrppropydg,~diaed hylzsd yIirdd7hyirpxyemptdshgesy 793; 1H NWR

o1y S O] D1 Sinkfrided) g Sty dafagagh 'Yy

6. 1 Hz, 1DB172,13BINMR 47§ RNBR74CHa1PRSStmfferl ienby (dPanek A)26 BEBS-)

124. 3, 131, .6,¢.166, - - 243 ; 9; I 0 al cd
for ClleZIPNgife w)c%%gb‘%%%: fB’éﬁgl%é%?%g?ym@%’gﬁ%%93“{%’% 178,
150, 116, 1@yelshf( H5W) - (Ramg LioB b, 721@bi kiman nel hpHsi(Panedart.ot Helci n (1 1)
Fol | owi t : d i bed.in. . I 25 , t . d
I Branpl e TECD TS mge 0008 TR o and CHE. cortbund BPAIARaE o B anpl ¢
(4) (780 ngtemr@Tatmyie). provi ded, after flash-chronmatography (CHC13/ acetone

20:1), 33.4 ng (670) of a slighly yellowoil: [a]D +23.6 (c 0.2, CHC13) ;
1H NVR (300 MHz, CDCl13) SUBSTI TUTE SHEET ( RULE 26) 14 June 2003

The highly biologically-active and lipophilic
compound, 7-t-butyldimethylsilyl-10-hydroxycamptothecin
(DB-67), was found to display superior stability in human
blood, with a ti,; of 130 min and a % lactone at

25 equilibrium value of 30 (compare with % lactone at
equilibrium values in whole human blood for 9-
aminocamptothecin (<0.3 %), camptothecin (5.3 %),
topotecan (8.6 %), CPT-11 (21.0 %), and SN-38 (19.5 %)).
The stability data are summarized in Table 4. The new

30 DB67 agent was found to be 25-times more lipophilic than
camptothecin, and its 10-hydroxy functionality was found
to markedly aid in promoting stability in the presence of

HSA. DB67 may be an ideal candidate for the treatment of

SUBSTITUTE SHEET (RULE 26)



WD 001 35924 72 PCTI US991 29937 s 0. 53 (d, J = 1.7 Hz, 9 H) ’1§J 53 9 H
, 1. 02 (t, J = 7 4 Hz, 3 H , 1. 88 (m 2 FD , 3. 82 (br s % og

(d, J - 16. 3 1 H X 5.29 (br s, 2 H , 572 (d, J =16. 3

7. 31 (t, JWO‘U/3?92|4|Z 1H , 7. 96 (s, 1 H , 818 (dd 5 J"é%s”éz?g’%m,
1 H : 13C NMR (75 MHz, CDCL3) 516 467, 7.7, 31.4, 51.8, 66.3, 72.7,
97.2, 117.8 (d, JCF 33 Hz), 129.3 (d, JCF - 28 Hz), 128.9, 131.1, 133. 1
149. 4, 146P¥2in50CaNCes3 4 1"%17‘:*& yRErEngic Jertivisy pSeveral ofolgvs
(EI)  z C?kégtéw ERGHB1FORANEH 2né b, 10 oy 1806spiayad SLEy1806gh RV
(El') mMz 5 495, 466, 451, 395, 319. (6)

(20S) - 11- FPEBPél I%Pi“rrétaﬁ;}llom VISSHS ot helRERa P 1 P) ORGS0l it oFigiNely
compound ppepaged dd Exambine (21bhAfnS> Mk 033 Pmidnd i 80 HBr (d- i)
was heated at 15 50 C for 20 h. The reaction mxture was slowy poured with
vi gor os  sEMERPRIMPREBNEGEDr ataf NaFIOh3 oy niipoeRilast ed it s (6 x
20 i) andg ﬂawg (twsgﬁént”ﬁ@rms‘f@pq@éd n, of rbRe S%§e%tloohh%f§ due
was purified by flash-chromatography (CHCl3/'acetone 8:1 20 give 12.5 ng
(83% of absrkrghry yellow solid: [a]p +39.6 (c 0.2, CHC13); 1H NWR (300
MHz, CDCl1l3) s 0.62 (s, 9 H, 1.01 (t, J =7.4 Hz, 3 H, 1.87 (m 2 H, 3.81
(br s, 1 H, 528 (d, J = 16. 4 Hz, 1 H, 528 (br S, 2 H, 572 (d, J =
16.9 Hz, 1 H), 7 31 (ddd, J =9.6, 7.8, 2.8 Hz, 1 25 H , 7. 61 (s, 1 H ,
7. 78 (dd, J =9.7, 2. 7 H, 1 H , 8 19 (dd, J = 9.4, 5.8 Hz, 1 H); 13C
NVR (75 MHz, CIK&B) s 16, 7.8, 31.5, 51.7, 66.3, 72.7, 97.8, 119.3 (d, JCF
= 20 Hz), 117.7 (d, JCF - 26 Hz), 118.5, 228.9, 130.0, 133.9, 144.4, 146.1,
149.3, 150.1, 151.7, 157.4, 162.6 SUBSTI TUTE SHEET ( RULE Z6) 14 June 2003
WD 00/ 35924 PCTI US99/ 29937 73 (d, JCF - 250 Hz), 173.9; HRMS (ElI) niz calcd
for C23H23FN204Si (M+) 938. 1411, found 438.1912; LRVS (El) nlz 938 (M),
409, 394, 379, 365, 338, 309. Exanple B. 5 Preparation of
(20S)-10-am no-7trinmet hyl sil yl canpt ot hecin (see Figure 4) (CHI-792) (1)
4-tert-Butyl oxycar bonyl am nophenyl isonitrile (18) The isonitrile was
prepared in 2 steps via 10 classical Boc-protection followed by
dehydration. See Einhorn, J. et al~. , Synlett, 37 ( 1991 ) . A mxture of
9am noformanilide (1.71 g, 12.6 mmol ), di-tert-butyl Bicarbonate (2.87 g,
13.2 mmol ) and NaHCO3 (1.11 g, Z3.2 mmol) in absolute EtOH (50 nlL) was
sonicated in a

SUBSTITUTE SHEET (RULE 26)



15 cleaning bath for 9 h. The final
Celite and concentrated to dryness.

(50 ni),

evapor at i on W0 00339240l vent ,

t he residua

solution was filtered thro
The residue was taken up|
extracted with AcOEt (6 x 30 nL) and dried (Na2S04).

oil was 20 subj ect ed PEH/US99/29937

f1 ash-chronmat ography (CHC13/ MeOH 95:5) 40 give 2.85 g (96a) of

4-tertbutyl oxycar bonyl am nof or mani | i de,
(995 ngy, 4TebAmoB) wSdahidiky ahrame ter SUBST| afipt SERETLE Ruh&E1 663

ﬁ%ﬁaﬂPB

Af ter

ad of
Brine

as a white solid. This internedi ate

14

June 2003 WO 00l 35924 rPEH/ A0S0 3ol ogilcabnfileidas descri bed in Exanpl e

5-(1) to pr
(580) of a

ovi de,

slighly brown_solid:

| R (Nad |

after flash-chromat ography (hexanes/AcOEt 9:1),
cn}ll 3370, 2121,

502 ngy

| 691, 1524,

1412, 1369,
6.75 (br s,
NVR (75 MHz
(El') mz cd
218 (M+), |

1239, 7158, 832 1
DR{G NAME, apdd

13} S 28.2, 81.
IF&%ﬁr C12H1AN202

H Nwﬁﬂg§00 Vhiz
QmﬂihBtés)lc

(MH) 218. 1053,

7 13
f oun

%@éné 3a148 (s

7 (d, J

c}t&ﬂl&bﬁ:ﬁﬂm3

d 218.1094; L

9 H),

2 H; 13C
62.7; HRVB
VS (EI) m oz

6B 2021 10 (2)

n.o.

Rt hlll

|\l|

(20S)-10-t g
Fol | owi ng ¢
Exanpl e 1-

hé prgggﬁa%e %ég ilb

’I\ IA_ 0 10 ¢

aH Ya! 7 fJ'_l
ET anp
aaeall \

(65 15 nyg,
6:1), 32.5

0. 30|4ﬁﬂ) prOVIdeﬂ
g (600) of a slig

e 1(%)

r\nmqnu

Fﬂe @o&pounc

d nrnnarpd L

in (19)
prepared in
Exanple (1)

: APt &r *fIrast

ly v 1%w sal

id:- [a

-chr@né

t ddraphy ( CH(

[13/ acet one
0.2, CHC13)

1H NMVR (4

00 MHEE®DC13) s 0.
86 (m 2 H. 4 03

632(s9 9/H),
(br s1-9 H.

0.9912
5.24 (

lp +28. 0 . (c
q

3 H, 1.53
Hz, 1 H),

2

.2, 2.3 Ha,

H), 5.RB§ (d, J
1 H, 7.55 (s, 1

149.

7.0059
J =0

12 3/ 0.4 Hz
d J =16.2 2
7.
8.

47 (dd, J
56 (br s,

H); 13C NWH
| 19. 4, 117.
149. 2, 150.

OE S48z, CDCL3) s

8; IZ%@@ g 3g:lgexii“
1, 157 4, 173.9; HF

2, 31.

bt &/~ 10 H),
2 Hz, 1 H),
5 51.8, 66.3,

1
72.8, 97.1,

JI 4

alcd f

353|32§N304'c

OI’
ZQ9.— Q2L

3, 146.6,
i (M Boc+)

435. 1614, f
SUBSTI TUTE
(20S) - 10- At

A0 4.0
UUIIU

1612
SHEET LE 26) ]
L

Lr\IVL

o

00?3

l ')n\

5551 PETFUS§§7

A _caol uti Ann nf

, 362, 335.
29937 75 (3)

prepared in
m.) was sti

"B (2) (755

read 2 h At

vnnmfr

LEAAA L] 9

LB A% \th “ul

1) ahtr

SER 75907 m)

t he conpound
in CH2C12 (2

MK V=R

DB 67

Whole Blood

133.0 +/-
15.9

30.

+/- 1.9

HSA

119.0 +/-
5.3

10.

+/~ 2.0

PBS

31.8 +/-
0.4

10.

+/- 0.3

RBC

51.4 +/-
0.5

41.

+/- 0.7
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5 mxture was then poured into saturated NaHCO3 (50 ni),
AcOEt (10 x 15 nmL) and dried (Na2S04).
evaporation of the solvents was purified by flash-chromatogr
( CHC13/ MeOHWYEN0359%4 afford 55.4 ng (90 0) of a yellow solid

The resi due obtai ned ¥r{upe 20

extracted W|th

03

alpcré}l§9942|9%377 (c

20 0.15, CHC13/MeOH 4:1); 1H NWR (300 Mz, CDC13/CD30D 4:1y S 0.40 (s, 9
H, 0.80 (t, J - 7.4 H, 3H, 1.70(m 2 H , 5.05 (s, 2 H , 5.08 (d, J =
16.3 Hz, 1 H , 5.43 (d, J - 163Hz 1H , 7.05(brs, 1H , 7. 07(d
J=8. 0 it 7385, 7.4 (a O T—H—1BC NWR 15 (75
Mz, CDCL3/|@B0Q 4mmo aﬁ,d 7. 2 ¥2g, 51 8 6?“%9%?97 a$'7 ol 107.2,
116.8, 122.l0, 130.7, 139.0, 141 151. 2,
157.5, 173.|KLGAMS (EI) nmz c |‘%‘?or%§3r (Zg}'ﬁ%\#fliég 619, found
435.1613; | g(ﬂz m Z 935S : $9l d/b, 335, 290. 20 Exanple 9.
Preparati or—e 2085 —1H—am-1o 7+“ At H-capptoetheecthn-SUBSI| TUTE SHEET
(RULE 26) | 14 ?i’?h‘él%o%g"% m%jsgi e et ahga7/560 )
3-tert-Buty n\/I nnL'r rile The jisonitrile whs prepared
in 2 steps |foll oli$Ry the sane uies as destrl bed i% Exanple 9(1). In
the first dtep. the Boc-prote t.mlma 3 5 anminoformanilide (1.80 g, 13.2
nol ) provilded, a2BB®r flash-chroiatogr/aphy| (CHER3PMEOH 9535), Pp. 65 g (850)
of 3-tert-Qutyl oxycarbonyl aniljnoforfafilide, as a white solid. Fhis
intermedi at{@E 458 ng, |.79 mpl) was then |subjected to the conglitions
described in Exanphele-R1lpotio] 1kprow de, @ften7ibash-chromat ofraphy
(hexanes/ AqOEt 9:1), 190 ng (p0% efoa brown solid: IR (NaCl, ¢m1) (B18,
2126, 1715, 1T603,5dR47, 1933, 1Z43p,0 IpZ, |[/8Z; 132 CDC13) s
1.49 (s, 9H), 6.67 (br s, 1 H), 70008 (m 1H) , 7. 20-7 . 30l(m 2 H , 7
. 60 (br s,I'T H ppd3CT NVRIS[( 2y MZ, 13) 35128 4/-0%1. @, 11p. 0, 118.9,
120.6, 129.]8, 139.5, 152. 3, 163 6; 1HRI\/B (ﬁl) m z calcd for CL2HL4N202 (M+)
218. 1055, f ; VB <& 1I_‘_f ne) \ILVW;, 118. (2)
(20S) - 11- A no- 7-trinet hyl si |yl carrgt gt hecip 20 OFI oW ng ‘the ptocedure
descri bed iln '_'nwplc 1(2}L, t+ \,vllpuunu Pt pmheér { n{/\uup-ll_él 1) (445 ng,
0.10 nmol) |a e conpound prepared in Exanple (1) (65.5 mg. @©.3 mmol)
afforded, after fWashecRiopdt pgradpie e/ CHC13/ RBOA 93-50.CGHC13]acet one
5:1), 23.1 {m (430) of a 25 slighlB.-gellow oil. This internedi fte (14.7 ny,
0. 027 mmol )} was th8A deprot ecl edbd 03 |-bAdt ng| t heléerddi+t/i-ois descii bed in
Exanple 9-(]3) to provide, after fl &®Bchronptography (CHC13/ Me 9:1), 11.8
(99% of] (20S)RBRSam no-7-tfi M4 hylsi+yl canptlatheei/r, 0ad a y¢ll ow solid
SUBSTI TUTE |[SHEET (RULE 26) 1.0
SN 38
Whole Blood. 50.7 +/~ 20.2 +/- 1.9
1.4
HSA 88.1 +/- 24.3 +/- 0.7
2.9
Topotecan
Whole Blood 30.9 +/- 8.61 +/- 0.4
1.4
HSA 22.1 +/- 7.06 +/- 0.3
0.7
DB172
Whole Blood 106.6 +/- 24.1 +/- 2.6
10.8
HSA 86.1 +/- 4.3 +/- 1.0
10.3

SUBSTITUTE SHEET (RULE 26)



14 June 2003 WO 00l 35924 PCTI US991 ?.9937 77 5 10 and w
‘other isoners: [a.~p +15.0 (c 0.1, CHCLl3/MeCH 4:1); 1H ;
CDC13/CD30D 4:1) s 0.44 (s, 9 H, 0.86 (t, J - 7.4 Hz, H, 1.76 (m 2 H,
5.08 (s, 2 Woo0Bs¢4 (d, J = 16.9 Hz, 1 H), 5.50 (d, J - 16.3 PGI/USPIRY937 6. 97
‘(dd, J = 9.2, 225 Hz, 1 H, 7.07 (d, Jg5 2 . 5Hz, 1 H , 7. 50 (s, 1 H ,

7 . 84 (d, =92 Hz 1 H: 1?C NVR (75 CDC13/C30D 9:1) s 1.1, 7.9
3.0, 51.7, gi‘f@ 97. 107. 9} 1178, 119. 7, $2qPctbhelatl?29]0, 130.4,
135. 4, 194. 9*"“’151. 1, 157.6, [175.3; HRVS (EI) niz|calcd for
C23H25N304S ﬂﬁ 435 16I4 f pUmingtasyo; LRBRGuARIIbrmAaam35 (M), ' . 906,
391, 376, 3REEUannie 10 prbparation of {208)-11-fluoro-10-afi no- 715
trimet hyl si | PBd33pt ot hecin (ske Figure 5) TMs H2 (1)
4-tert - Buty] oxycanhenyl anbsa- B- féwuor or Zni tf obenzene +/22)1 . To a $ol uti on of
2-fluoro-9-pitroaniline (21) RO [purepared hccording to Katritsky, A R et
al., J. Og] TheémysadT, 5039 [I9B®)0]+L2- Ip 0, 16359 +yolg). g n CH2C12 (25 nl)
wer e succeskively added di-teft- bugyb dlcarbonate SUBSTI TUTE SHEET ( RULE
26) 14 Jpme208gsWO 007 3592 T USPI7T 2p937 118 o( 3. /-9 (1,3 19- % nmol ),
triethylampe (2 95 n, 20.8 pmol) apd 4-d nethylanlnopyrldlne (210 ng,
1.67 mol ) g 1 reactTom N Xture was—strred—i6—th—at—room-tgnper at ure.
The final sprution was diluted with CH2C12{(75 nlL), 5 washed wijth

i ce-cool ed p~ citwholacBdobd kx 5@0n3) +aid dri ed3(.Ma2304)0. Aft e evaporati on
of the solvent, the residue was subjected to flash-chromatography

(Hexanes/ AcPDEt 9:5) to providg, in-drder of elution, first 1.9 g (55% of
t he nono- prptectedsderivative] 437107 +/- 20.4 +/- 0.2
tert-butyl okycar bonyl am no- 3-{1 uoro- 1-ni tr pbenzene, secondly 1.j13 g (23%
of the bis-protected derivatiye, ©9-2 ,
9di - tert - buyyroxygggbonyam np- 3> 6T HOL o= L- |1 T TQEEMZGNE e _chgracteri stics
of the nono}protected derivat|{ve~~ are as follows: 1H NNR (300 |vHz, CDC13)
s 1.52 (s, p H), 156. 99 (bris, 10H4, 71 95 (m 1 H , 8. Q3 (br d, J =

h the excl usi on of
(

t
NMVR ( 56dun@-£003
3

9. 2 Hz, 1 3 14 tor—t—3—8 5zt H— 13 NWR(7F5z—¢DC1L3) S
28.1, 82.5, fO 3 (d, JCF - 28 Hz), 118.3,1120.8, 133.5, 141.7,] 150.1 (d,
JCF - 243 Hp), 15¥h®le Blood 63.1 +/- 31.8 +/- 0.8
7.4
HSA 40.0 +/- 12.2 +/- 0.3
0.3
PBS 30.3 +/- 8.9 +/- 0.3
1.0
DB 104
Whole Blood 77.2+/-1.8 48.1+/-2.0
HSA 29.6+/-0.8 8.5+/-0.2
PBS 24.1+/-1.0 7.5+/-0.2
Camptothecin
Whole Blood 21.6 +/~ 5.3 +/- 0.6
2.6
HAS 11.9 +/- <0.5
0.3
PBS 23.8 +/- 17 +/- 2.0
1.3
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HRVS (El) miz calcd for CL1H1I3FN20q (M+) 256.0859, found 20 258 0854; LRMS
(~1) mz 256 (M), 200, 182, 57. (2) June 2003
4-tert- Butyloxycarbonylanlno 3-fluoroaniline (24) Reduction of the nitro
group to t hwase/35824f unction was carried out following a classP €HP599’29937
procedure. See Ram S. et al., Tetrahedypn Lett., 25, 3415 (1984) 25 To a

sol ution of the conpound prepared in Exanple (1) (1.62 8 .32 mml ) and
anmoni um formate (1. 7356, Qﬁt%%%¥§hYn%ﬁﬁwHPQU§QWM}P€$ AYmahsP4@8dd 10%

Pd-C (900 pyhpini®R@sPAsti pB-1ABt ef3éd hlatstbeeméeﬁaghatn_%eaume fLpal
solution was filtered over Celite, concentrated and 30 the residue was

directly sBBjlddt ef33% flagirite ot o@ﬂabﬂayb(reﬂen/ n/edameasq) viad Usisovade 1. 40

Go135024 PPEOSSO 0037 78" aF & ol Gy Vel Touci ! 16 KGR Ch00"RkE.

CDBSOCTB) §oiub@e(sca9pﬂpthsc225(sang H)'— &g, 2so@psse( mfagokpblE. 9Bithr t, J

= 8. 0 Hz, ; NMVR ( 13) 5480. 9
102.1 (d, }éﬁ%hﬁgé)?é%ﬁ%‘giﬁs2,551%25,‘8 J%ngggg qiﬁ"zlﬁ}d JCF -
299 Hz); HRNBupBL) tmtedd-ecdrfor CL1HIS5FN202 (M+) 226.1118, found 226.1116;
LRVS (EI) mz 226 (M), 170, |26, 83, 57. (3)

9-tert-Butyl oxycarbonyl am no- 3-fl uorophenyl isonitrile (25) To a stirred

| RGBS kBt TP Grld”

m nut es, e's?tﬁltl ng mxture was added over a period of 5 mnutes to a
sol ution of the conpound prepared in Exanple (2) (1.28 g 5 66 nnDI) in

Q_QCllZ]oé} 10 n) and Q‘yﬁglﬂuqle anFQ}nQLd ta 2R de? an tsOrafe - o€

r eact m xture was en al o Warmio room 1" 2hd sf"l rred
16 h. AftemDBHA7trasi @rbsmzexecbefrbm ftHee fglarsatlroamiuﬁsmma/ﬂast(rancentrabed and

subjected tQ fIa ra (CHCl AcOEL 85: ve 1.49 9g.(1000)
of 4-tert-BUAVIUSX ca%ony#gﬁldn(@%ﬁluoro%&% dg l]algk" FHH At ?hi S
i nt er medi atmgy/(kL.,38 fHus. himdlg wasrdi ssﬁIV\eed |01 CH26 2 iﬁ@rat):oﬁﬂdh at 0
C, were successively added tetrabrononmethane 5. 80 1),
tri phenyl pH&ISiT "{ § 6% g rrarb &é(ﬁ&i 1. i cycl O[S, 255P6&t ane
(DABCQO 5 65Q:di‘i}:,a151.e%0 m;re‘v) atThe di@ﬁcéhﬁlﬁamlb'hurdf vvassalxﬂg)«md t Bt Watifitet O
room t enperat.ure a%g Shirr.edﬁO . % éeva ﬁn of. the solvent, the
crude was ®AEat®d PR PdB: cdol By E£267(2 ahd £ il 1Rt eB2BRLES CBFi t e.
The resi dugieiai W@ﬂeaﬁtrelimeVéi'm)l’abllQﬁdtfed h@ysﬁb\é@ﬂ pvascpulf ihdg edThy flash
SUBSTTTUTE SHEIiT (RULE 26% 14 June 29 V\g) 00/ 35924 PCT/ US991 29937
samp were entrifuged min and stored rozen
until analysis was carried out. Note that DB67 levels
20 rise above the 40 ng/ml 1level with much of the drug
persisting as active lactone drug. Thus, the novel highly
lipophilic analogs described here may be administered
orally and will appear in the bloodstream following

administration.

25 Highly Lipophilic Camptothecins Display High Anticancer
Potency Even in the Presence Human Serum Albumin.

As discussed previously, the spontaneous
hydrolysis of camptothecin in aqueous solution yields the
ring-opened carboxylate form which is far 1less active

30 than the ring-closed lactone form. Therefore, the

equilibrium between the lactone and carboxylate forms is

SUBSTITUTE SHEET (RULE 26)



80 chromat ogr aphy (hexanes/AcOEt 95:5 to 9:1) to provide 660 ng 510(%?{0f a
'slighly brown solid: 1H NVR (300 MHz, CDC13) S 1.51 (s, 9 H)14duns2

H, 7.05-7.20 (m 2 H, 8.17 (br t, J - 8.6 Hz, 1 H); 13C NI\/R(75 M—Iz 5
CDC13) s 2BwOo®35984 113.3 (d, JCF - 25 Hz), 119.7, 123.0, 125C‘BIU519R?926 (d,
JCF - 242 Hz), 151.8, 169.2; HRMS (El)mz calcd for Cl2HL13FN202 (M)

236. 0961, found 236.09S2; LRVS (El') mMz 236 (M), 180, 163, 136, 08, 57.

(9) (20S)-a0-nest- Butlmnt@narbiﬂmlammtlldﬂ uatrh@-7dm1g activities.
trinmethyl silyl- i ) .

(208)-10-tgrr Bﬁ?g%&%@gﬁ%on (ngiS'ncr?%% ht?&r oh Sl rr%?ﬁyﬁnsfall Iugléﬁpt(&sf%ci n
(27) (m xt glrean:éspecaff/at‘glsl @he) Baa;tNLﬂ_ﬁaanhrhovmmg t favprocedfir e tdescri bed

in Exanmple 1 npqund pre d in Exanmple 1-(1 6.8 ,_-0.15
mmol ) and Fﬁ%%é ﬁd ?4eaCt bed PRPERS Fal( 3) %¥ rré’ .%G’ﬁrﬁ])qy

pr ovi dead ahtelraf:ltaslg cmrtdrratbgr aplrﬁoe&y(lé?ld@lSﬂd\zhﬂ-l 9@Becaluse CHELI Hiacet one
10 : of . a ow oi l, containi N t he
above regl 8é’§\onﬁﬁgec H V?}B%)O t%éDC%égT C@&l(yd'acflv‘?) lgqtp

Hnlnozé . 8B rfns of9 ddmpjtatheci® @ (He aktenfiatiedizat3thk gukm&65hﬁb 2 ),
3.93 r-s = 16,3 Hz, 1 Hm nor r s Hmaj or
5.25 (d, JTbelggéuﬁzaé‘i kﬂwﬁf%F?Cté‘EJ%‘éTfﬂﬁ‘rE%Eézﬁrtm%étﬂ By * AU ne
2003 WO 00%%5&%&8%&31&&91:?219&171&1:5 30a( t.lro—m 2&@5@@&&5168 (déckeaéefg 3 Hz, |
Hm nor) . 5. =16.3 Hz, 1 Hmmj or , 1Hm nor 7.02(d,
J- 3.680%, Ihﬁné,férlrlﬂsff( sdr‘{‘EI-Inﬁ%r};SA ﬁFBBI(%XlIEaFﬁ&p’o?P~fP1¢4 [ an_12.1
Hz, 15 H”abﬁﬁltloﬁalgz(blegh 3= Supbdthizuk ildW NOE) reh@r60 £Pfels J-tHd 4 Hz,
1HmM nor)~9.08 (d,J - 8.7 Hz, }i Hmaj orfﬁ HRVS (EI') mz cal cdf or C2gH32FN306Si
553. 2049, PéfAANS53DOBIVOLRNE (tH9) C‘th}B’a (W)ﬂ 4980 deygermige 438 429,
409, 394, §§93c3533flﬁsﬁ5kx1 the cytotoxicities of the blood-stable
(20S) - 10- Am no- 11-fluoro-7trimet hyl silyl canptot hecin (28) The conpound
prepared i FapRaRpheciy) (amalreg, of 072Bemuine seist deprueasied ., f olih®i ng
the comli ti.0RS+e&3er i heded i £xanpl e Qe( 3) t up s 15
subj egltr%d tg@% | ash- chr omat og?gghyt( El-lcf?? (;Cét.q{)hnég?{wrga-lal?%?%gzgl. gfeftl%
provi de, ||$t@|dd@|d of elution, first 14.1 ng (420) of the pure

(20S) - 10- am no- 11-f | uor o- 7tr|nethylsilyl-canptotheci n, then a 15.2 ng of a
c.a. 1:1 mxture of (20S)-10-am no-11-fluoro-7 20

trimethylsilyl canpt olsh@eidb @¥bamine B (SRB) assay was used. This
(20S)-10-am no-9-fluoro-7trimethyl silyl canptothecin. The characteristics of

(208) 10- afiSHEY11MER BRFBS 7-%1h¢ nEPRplsi PEO it dthielih dne *abefdul\bwsg (a)D

+20.0 (c 0c%111§'4013dz'\49cg1r% 1ﬁrom1'ﬂjé\!&\é? ée’fPPs We 1399%%) a%do o(vsed
1.00 (t, J =7.4 Hz 5 H), 6 (m , 1(brs

2 H) 23321t@@r %asrzms Stﬂﬁmab@éor@ —che almtlmnH) @wea@r(,d 13 1655 4 Hz,

%%s(sq_bl‘le a3 He1ils Hn: the éﬂ:l(f s%ag)e dJf 68e(a‘il.’h Jstlﬂ-ﬂ- 8 Hz,
; 13C MHz, CDC13/CD30D 10:1) s

72 7, 30 9?1a1'e 10oeyr mEbEgnE wt:egrQDYH@)nd 1;he3efm 8rem94n4 the
SUBST'TUTEp%%E%In(RQBEt%@ks inside. As a result, the optical
density at 490 nm can sometimes be overestimated and the

25 cytotoxicity underestimated. To wvalidate the SRB assay,

a diverse range of chemotherapeutic agents have been

tested across multiple panels of tumor cell lines, and

close correlations have been found with standard
tetrazolium (MIT) assay and clonogenic assays. The SRB

30 assay 1s now a well regarded assay and was recently
approved by NCI as a standard assay for anticancer drug

screening.
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1 14 June 2003 ; _ WD 00/3S924 PCT/ US99I1 29937 82 136.9, 140. 2 46.5,
197.6, 150.6, 153.9, 154.0 (d, JCF - 251 Hz) , 157. 6, |73. FP@\/%O? 1) mz
cal cd for C23H24FN30gSi (M+) 953.1520, found 453. 1500; LRNBE{(CEHJS ﬁk; 453
(M¥), 429, WOP935%49 352 181, 131, 119. 5 Exanple 11. Prepdra(to
(20S)-11, 12-di fluoro-7tri net hyl si |l yl ceapt ot heci n and

(20S) -9, 10-dif| uor Q- 7tri et hgl S Icarrptot ecin (mxture res%E;tlvel y 3:1)
OF Mnor Et~ ~ ~. 390 FOFPORRAG Fﬁﬁspr(? du¥@r HB8er i FEFPERTERGMP e 1(2),
the conpaiyih rfyte pamad MB 436 Mo i(gen (A9 nfe yEE t L il®  MuMgn apdeast
2,'3-difluoro €%len | . isonitrile Lprepared I n 200 gleld foIIovmn t he
proceduré;%fC befilfyv 1B, i€ apbSeRse, anchrbhegsbre, ofs, ! 1@9’?’“?1@‘?@) with

SUi 111 NG 2r&ladismrdr Bt e s OQR tTR/HIRY af U e @afeorag,wdwp&ﬁ $#2vHlue8. 3@rmol )
af forded, after flash-chromatographies _? / MeCH 95:5; CHCl3/acetone 10:1

to 4:9), 22¥ ng*PSEEH ofCa SFPGhI §OFel Iow RF$ - cfiai MURPaHeshove

regi oi songdisre IH NNR)@@QQlWHS@DQ@)a}:ﬁé) 28 égroﬂgig a%t@%ua%e"'@h@or)
0.65 20 (s, 9 Hmjor). 100(, ) , 3.87 (br

s, 1 Hm nb¥sp~va 1oes( it scarmpmﬁp@ﬁ)m@ hons mhe(mxt@ni}) tOSWh68 (4SRA) = 16.
> Hz, oduf%égé(fhe c té@oxicH%ue%lﬂﬁr¥Hé ngw3ﬁ19ﬂhgl H%b%%ﬁh1c7 44

(dt, J = 9. 1 Hmaj or). 9 (s, 1 Hm nor) Hmaj or) .
SUBSTTr Lﬂ@ﬂr@l‘ %RU@EQZG)flcafmlwuﬁ@dQQ@g WO Dol 35924 PI:TV“GJQ@Q/ 2@@87 83

Sar S GO RASe Trecn b AR R RS EPE iR W e

428, 412,pB8%En3&560f 3HAS, B&EB{ﬂp]Ié d2sphbapPseparlaiw omMofotency against

20S-7-trijgophopul St LYLGAUPtQLAGELN 25175,  The  ability of the

agents to remain potent even in the presence of albumin

is potentially significant because of the great abundance

15 of this protein throughout the blood and tissue of the
body.

Table 4. ICsq Values of Camptothecin and Analogs Against
MDA-MB-435 Tumorogenic Metastatic Human Breast
Cancer Cells in the Absence and Presence of

20 Human Sexrum Albumin.

Compound . ICso (nM) ICso (!'M)
(w/o HSA) (w/ HSA)

Camptothecin 8 >200

7-Ethyl-10- 20 -

Hydroxycamptothecin (SN-

38)

DB-174 12 -

DB=~67 7 22

DB-173 4 4

The present inventors have thus discovered that

introduction of a silyl group or a silylyalkyl group (for

25 example, a trimethylsilyl group or a trimethylsilylethyl
group) at position 7 of the camptothecin structure

typically results in a compound with better anti-tumor
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OH O (1)

“(S)-4-Et hyl -9-hydroxy-6-i odo- 3-0xo-7(triisopropylsilyl-2- proHlee)zofﬁl- pyran
o[ 3,9-c] -8pyridone 10 Follow ng the procedure outlined in exanple /gg)

i odopyri don®O®0/3692d0 gy, 0.598 nmol) was comnbined with PCTNUS99/29937
“triisopropylsilyl-2-propynyl bromde (829 ng, 1.196 mmmol ). Chronatography
(CH2C12/ AcOEt 9:1) gave 41.1 ng ( 13 0 ) of a white foam 1H NVR ( 300 MHz,
CDC13 ) sao:tl\gﬁy_w gnd JhumgnpHbleed) stabibptys, tmanH) camptgtheaing = 7

Hz, 2 H), (33 emampﬁeo Q%(&mgoﬁpid éfg%%fﬂ = 165 Héorg};ag%d 7.13

(s. 1 H % T3C NNR’E? 317, 44
71,9, 87.To 10808) £f€)6 apgs. othang me Vs8I0, CEI®IY L dRNG (Ehylatz . cal cd

096, 445 it pooar bl BER ke (R 08 B R S8 v B B8P aston
oT oCedur & it 100 | B SATAY Lokl NG YL R0, DESLT L DS0abevE, (4L T,
D 0oy ol g Ve € BTENE by o G 4 e PP PEle RS Eap 5T
7 (¢ 0 . ZBneFi@H2a12)in | BheCHGRR o o) 3@26e530@8ee299f6:;r 2862mp2950
2932, 289 80942, 4050, 1598, 1955, 1460, 1230, | 220, 1158 lH NVR
(300 Mz, Zdét?c RO %2 % é §? B2 3CP|5“PafeE‘8 zt J’

1.60-2.0(m5H) 2.17 (s, 1H) 5.31 (d, J:16Hz 1H) 541(s 2 H,

105 76 (d, J =16, 1 H ., 7. 61 (t, J=7H, 1 H , 7. 69 (s, 1 H, 7.78
(t, J=7H 1 H) 81RO (mptl-tufiokz, aztH)vith8C NMRa{A25 MslzenCDéZliB)/ s 7.9,
13. 5, 1 2.6, 66.5 72.9, 98. 4 118.6, 127.1, 129.7

130. 41613,3?%"311 ‘g thED0. S 467Y gf‘l’i% 39T98B 615157, 4infHedyceqs ﬁélvs (EI)
mz cal cd ﬁdﬁltﬁZ@rl-BBﬂ)\IZMSIthM):oﬁﬁéuﬁdwhffDmmﬂp564124:336 pt&AE:€ Ethent z 504

(M+), 461, 933, 419, 40 75 61, 347, 31 17 93, . 69 59.
Exanpl e 15° IW%“H}A aPit onE‘S%‘?fl %% ; tnﬁé%pF@B&ﬂoéliqc(}l%gngt’W & i
SUBSTI TUTE SHiEER € RUIEE 26338, theluder 2003 mbDaBdN3TR240 £ 1r1notecan.
High activities were also observed in the present studies
15 when a trimethylsilyl group was introduced in conjunction
with a fluoroc atom at position 11 (see, for example, the
compound of Example 7), or a primary amine group at
positions 10 or 11 (see, respectively, Examples 8 and 9).
Introduction of a fluoro atom in position 12 also results
20 in an analog only approximately 2 times less potent than
camptothecin (see; Example 11 as compared to (20S)-CPT).
This result 1is surprising considering the poor activity
of the 1l2-substituted camptothecins reported previously

in the literature.

25 The novel camptothecin analogs of the present
invention have unique biophysical and physiological
properties. These highly lipophilic camptothecin analogs
with B-ring modifications and A- and B~ ring
modifications display markedly improved o-hydroxy-3-

30 lactone ring stability in human blood. The camptothecin

analogs of the present invention also display oral
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PCT/ US9912993' 1 85 (1) 5

(S) 9- Et hyl - 4- hydr oxy- 6- i odo- 3- oxo- 7- (tri et hyl si | yl 2- pr opyny APUA&200% anof 3,
4-c)-8-pyri done Fol | owi ng the procedure outlined in exanple L“IJ/Q!

i odopyri don¥O203E9FYy gy, 0. 450 nMmol ) was combined with 5 Fehbsesnsos

triethylsilyl-2-propynyl bromde (210 rig, O. 90 mmol ) . Chromatography

(CH2C12/ AcOEt 9. 1). .gave .97.0 45 te foam .1H _NWR

cocis) s oo5aatg LG - 4P sotPhe Gorfl IR BTk ey RebERY 3E

= 7 Hz, 2 bhe Breéeixse ]oﬂ-l)hun(hr9-§efh.m( mldmdn. 5.46 (d, J = 16 Hz, 10 1 H),

7.13 (s, 1 H:; 13C NMVR (75 Mz, CDCl13) s 4.1, 7.4, 7.6 31.5, 44.5, 66. 3,

71.8, 88.7, 99.2, 100.0, 116.5, 118.1, 198.5, 158.0, 173.2; HRVE (El) nlz

(M. 458, 430, 420, Togiaioinh” (udBaR; os* Bty 830" chE¥ Sy 4efheed®(,)
(2085 7-Tr bet hé/l sddwﬂ@@mmwheccmﬁoklsem nché hedpnndeﬁhrra&mﬁl twedtha

h d d i bed 1 I Lel ded
20-5 e (6BAFNB 3 T gif Rt IFEer T 4oo (YD £35e65i80. 2MIETA A 2) 4 | R
(1(|-:|HCN:%/2 (gglocb)n Pt 3202?&93% (29853r Hiﬂ:haiﬁnﬁ&eui&&%13121&:cé;399?1%5§ %0
(m 2 H, Ch‘? 1?6‘ goBeL %ég}noi H%‘er‘a’“Taﬁ) a%‘s%h {gbﬂ be7 .

1 H, 7.esl(n§>roz,g@ 772 (t, J=7H 125H, 818 (m 2 H: 13C NVR (125
MHz, CDC13) s 5.0, 7.6, 7.9, 31.7, 52.1, 66.5, 72.9, 97.7, 118.3, 127.4,
127.9, 129.7, 131.2, 132. 6 136.1, 142.6, 146.6, 147.9, 150.2, 150.9,

157.6, 179.1; HRMVB ( n z cal cg for. SUBSTTTUTE SHEET éRULE 2 4 June
2003 WO 00| 35924 PCT/ 9F%’§§§‘7‘“ Sg& ToRRBORFGASI H M) VB5I PB75 2 obifid

462. 1982 LBMRihEIstdded 46r &Mohri4dd, Hl8dod8§e 389ms3@1}c12{t§ln§,20f0205
189, 178, 199, 137, 123, 109, 95 81, 69 57. Exanple 14. 5 Preparation of

( 20S) - 7- eFafPd&hy| Pyrepteémally » qfer “gxample, intravenously,

di met hyl nor;pialad d ) BRPL 0f Rkl Scabh 1 PHo@ (sjd)ocutaneously) ; orally
(S)-4-Et hyI-4 hydr oxy- 6-i odo- 3- oxo- 7- (di et hyl ( 2S, 5S 7

di met hyl nor{iofy| sex§MP2epr opyhy! e 1HEP By r atb[ StAbéF184 yr]rféléﬂégf—'éﬁlvow ng

the procedygseutdd neduspefxasnke c;lr(lhgullad%wwﬂn?s? (1@t P- 880
nmol ) was comnbi ned wi th di net hyl -

di met 3 noMEigdyIasii XA - QDpr%?nyqo%‘? oﬁidea(fslpmgslt@r% nf¥l )topically

Ch t 10 f white f
TH AR (300 1e aRES) & 090 o S8y VP B (98T T 2 by, 0. 72

(s, 3H), 0.93 (t, J =7 H. 3H) 110(3 3H) 2.15-1,40 (m 3H)
1.60-1.85 (m 6H),188200 m 1 H, 2 05-2.20 (m 1 H, s, 1H,
20 4 . 95 (m 3 H) , @tiwpky d9sageqy 15O 1bE) adpinigteged H)‘aXSCleIVR (75
Mz, CDCL3KeRdmithed By 2Rode 2Rilied9if@, the art and will vary with

the particular compound of formula (1) to be used, the
20 strength of the preparation, the mode of administration,
the time and frequency of administration, and the
advancement of the patient’s condition. Additional
factors depending on the particular patient will result
in the need to adjust dosages. Such factors include
25 patient age, weight, gender and diet. Dosages may be
administered at once or divided into a number of smaller

doses administered at varying intervals of time.
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SUBSTI TUTE SHEET (RULE 26) 14 June 2003 W O 001 35924 PCT/ U899/29937 87
"24.8, 25.3, 27.0, 31.3, 31.7, 39.7, 40.7, 49.7, 49.1, 66.5 ¥4J '9'19%(1030
98.5, 100.3, 116.6, 118.3, 198.7, | 58. 0, 173.4. (( 2) (209 -7-

dinethyl- (Wo00/&922 ' S, 5' S) 7, 7 5 dinethyl norpinyl aly?%bﬁﬁ?@éﬁﬁem n
"Foll owi ng the procedure outlined in example 1-(2), the pyridone described
above (57.0 ng, 0.1 mmol ) yielded 29.4 ng (54% of a |light yellow solid:

[a] ZD +29. Exappde® CH2CI2); IR (CHC13, cm 1) 3020, 3000, 2980, 2972, 10
2939, 2919, 2824, 2867, |741, 1658, 1599, 1556, 1264, 1231, 1201, 1157,

893; 1H NWR (300 MHz, ~CDC13) s 0.500.70 (m 8 H), 0.90-1.10 (m 9 FD

1.10-1. 35 4 H, | 5
2.05-2.11 Em 2 L)D %Th% 3@9}(’%@ H)exé%z%eé ;f@ zé’i‘ggké o35 (#} 9 (
J-- 16 Hz, 1]11H)stra7tlcs8 Qf tige- 1gvERtipnHand Ereszncé‘s 1mt|ay1de¢1 7tz> (lme J

( 13C NWR (125 MHz, CDC13) s 1.4, 7.9, 19.9,
23.0, 24.6§l%g¢§f%ﬁéﬂgf%§$96, 31.7; 39.6, 90.5, 49.3, 52.0, 66.5, 72.9,
97.7, 118.3, 127.3, 128.3, 129.7, 131.2, 132.1, 134.6, 20 144.6, 146.6,
148.0, 150.2, 150.9, 157.6, 174.0; HRVMS (EI) mz calcd for C32H38N204Si
(M+) 542, 2@xBmefleurid 542. 2588; LRMS (EI) mfz 542 (M+), 498, 487, 460, 443,
431, 406, 387, 377, 362, 333, 318, 304, 289, 275, 219, 178, 166, 141, 1I5,
95, 67. 25 Exanple 15. (20S)-7-(3-cyanopropyl di nethyl silyl)canptothecin
ﬁ%—??ﬂéé%&é?ﬁ%ﬁ% B (20 MR PY B50%¢h P8 NG Tl mp 8 HYL SR 2003

(S)-4-Et hyl -9-hydroxy-6-i odo- 3- oxo- 7- (3cyanopr opyl di net hyl si |l yl - 2- propynyl)
-1H pyrano( 3, 4-c]-8pyridone 5 Foll owi ng the procedure cited by Ri co and
co-workers (J. Org. Chem 1999, 59, 4M9, iodopyridone 2, (150 ng, 0.450
mol ) was conbined with 3-cyanop (Rt hybsi | yl 2- propynyl brom de (165
mg, 0.678 mmol), K2C03 (124 ny, ||0.9 U4N+Br- t14.5 ng, 0.095 mol ),
H20 (0.02 L) 10 and tol uene (3. 6N ixture was refluxed for 1 h.

2 H
dy
8

(1) (S)-4-Ethyl-4-hydroxy-6-iodo-3-oxo-7- (3~
trimethylsilyl-2-propynyl)~-1H-pyrano(3,4-c]-8-pyridone

10 To a solution of (S)-4-ethyl-4-hydroxy-6-iodo-
3-oxo-1lH-pyrano(3,4-c]-8-pyridone [iodopyridone (2), 250
mg, 0.746 mmol] in DME (2.5 mL) and DMF (0.60 mL) at 0°C
under argon was added 60% NaH in mineral oil (31.3 mg,
0.783 mmol). LiBr (150 mg, 1.75 mmol) was added 10 min

15 latter. After 15 min at room temperature, 3-
trimethylsilyl-2-propynyl bromide (430 mg, 2.24 mmol) was
injected and the reaction mixture was heated in the dark
at 65 °C for 20 h. The final solution was poured into
brine (20 mL), extracted with AcOEt (6 x 15 mL) and dried

20 (Na2S04g) . The residue obtained after removal of the

solvents was subjected to flash-chromatography

(CHC13/ACOEt 95:5) to give 283 mg (85%) of a foam: [%*]%%
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After filtration and chromat ography (CH2Cl12/AcOEt 9:1) 34.0 615%%@0f'a
white oil was obtained: 1H NMR (300 WHz, CDCl13) s 0.17 (s, GHEﬂ,”Q? - 0. 80
(m 2H, 098 (t, J =7Hz, 3H , 1.70-1. 90 (m 4 H , 2. 39 gt, J =7,
2 15 H , 3weBAsR4 1 H) , 4 . 9-5.22 (m 3 H) , 5 51 (d, JECHESZIY ),
7.19 (s, 1 H); 13C NWMR (125 MHz, CDC13)5s -2.1, 7.8, 15.9, 20.5, 20.6,

31.6, 44.6, 66.4, 71.9, 89.1, 99.6, 100.0, 116.7, 118.3, 119.7, 148.8,

158. 0, 1734+36.HRVE (El,) UL 3)ad cd Fror (fagHR231dN04Si 388M) 4984 ©A721680 found
498. 0480; LRVS (EI') mz 998 (M), 483, 970, 495, 430, 416, 402, 392, 371,
348, 335, 3060,29G3466,512.3,1202, 1850,1631,1362;126 H 199R 98008MHz69, 57.

2 20S)-7-(3-¢c opropyl di net hyl si |yl ) canptot hecin SUBSTTTUTE SHEET ( RULE
(263 ( 111 ﬁﬂ%&é% 3 %%%/%59?4 cm%é%%l éggsﬂ@ Fof | H&irng® t her pllozédfjre

lined i (2, th i done .descr i bed 25. 0,19, <0
ool ) yiel g‘gﬁxg’ngi’?fg]?%%) EHH bt 081 8w Wb dﬁ)'?%]e%g‘ 230, F:‘l’hr!(gcf’o.lgf5

CH2C12)5 | Rd,CHCI3, 16 1H23025,H8016, 15744, 1659,116Q0HA 1P64), 18229 1H
NVR (300 MHz, CDC13) s 0.71 (s, 6 H% 1.05 (t, J =7_Hz,3 H, 1.26 (m 2
H),1.66 (m{daH)J 4.96-¢nHz2 H HP. 38.06, (3.= 7 21§C, NME6 (78, Miizp)

(m 2 1, RN 300 T W PR 1A b 56 0§ ;6 33 00 32

8 Hz, 1 H); N 125 , 0:32a %.9, , 7, . 731 ~31. 7,
50. 9, 66.5,11%.%8, M;l?é 9,% 11 .5,6’1159%)2',§’12}?9,’§127.%®§30&g) 1’%’:2124,@%5% 9,
135.2, 141.1%r 186g8p0i084%: | 50+3, 454.020857. Houdd 9.4 5 HRMS3 ( El } Lz cal cd
for C26H27N304Si "(Mr) 15 473.1771, found 473.1755; LRVMS (EI) mz 473 (M),

444, 999, 4kh) ¥Q&G 889, (73, 3630, 349¢, 33d6. 303, 289, 2.7?5, 245, 219, 166,
152, 130, 98, 71. Exanple 16. , Preparation of

(20S) - 7- (3-hal opropyl di methyl silyl} 20 canptothecin (the chloropropyl
derivative iz DB (49, G, 2 ch SHESTTTUIE, SLEEL( RULE 26)

A solution of the compound prepared in (1)

(36.6 mg, 0.082 mmol), phenyl isonitrile (0.25 mmol) and
hexamethylditin (42 mg, 0.123 mmol) in benzene (1.3 mlL)

15 under argon was irradiated at 70 °C with a 275W GE
sunlamp for 10 h. The final reaction mixture was
concentrated and subjected to flash-chromatography
(CHC13/MeOH 96:4) to provide 18.8 mg (54%) of a slightly

yellow solid: [OL]f)0 +39.0 (c 0.2, CHC13/MeOH 4:1); H NMR

20 (300 MHz, CDC13/CD30D 3:1) 20.50 (s, 9 H), 0.83 (t, J =

7.4 Hz, 3 H), 1.74 (m, 2 H), 3.72 (br s, 1 H), 5.12 (d, J
16.4 Hz, 1 H), 5.16 (br s, 2 H), 5.47 (d, J = 16.4 Hz,
1 H), 7.49 (t, J = 8.1 Hz, 1 H), 7.54 (s, 1 H), T7.62 (t,
J=8.1 Hz, 1 H), 8.02 (d, J= 8.1 Hz, 1 H), 8.07 (d, J =
8
7

25 .1 Hz, 1 H); 13c NMR (75 MHz, CDC13/CD30D 3:1) %0.9,

.2, 29.3, 31.0, 51.7, 5.5, 98.3, 118.4, 127.3, 128.0,
129.7, 130.0, 131.8, 134.3, 144.7, 145.6, 147.3, 151.1,

173.5; HRMS (EI) m/z <calcd for Cp3H24N204S5i (M1)
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"(S) - 9- Et hyl - 9- hydr oxy- 6-i odo( and 14 June 2003

6-bron0)-3-oxo-7-(30h|oropropyldinethylsiIyI-2-propyny|)-1H—q¥rano 3,4-c]-8

pyri done FoOM@®W3$924 he procedure outlined in example 1-(1), Q)rd'é??%fzf’ dne 2

"(150 ng, 0.450 mmmol) was conbined wthsgy

3chl or opropyl di net hyl sil yl -2-propynyl brom de (228 ng, 0.90 mol).

Chr omat ogr 4@y 1602 CfursDES 20 150dave IBM3 §I( 33842 of2a dMEar, dldl,

Anal ysi s of, t-he we he py.esence of the alkyl bromde in addition to

the desire 7%h|8?gBd§9?Va§F?éi%$éi 1.6:1 ratio in favor of the forner.: 1H

NVR (300 MHz, CDC13) s 0.09 (s, 6 H, Q60 0.70 (m 2 H), 0.85-0.89 (t, J =

7 H, 3 H, 1.60-1.95 (m 4 H , 3. 33 (t, J=7 Hz, 2 H, assigned to iodo)

, 3. 94 (tExample Bz, 2 H assigned to bronmp), 3.75 (s, 1 H), 4. 91-5. 18

(m 3H , 5 42 (d, J-- 16 Hz, 1 H , 7. 12 (s, 1 H . (2

(20S) - 7- ( 3- hal opr opyl di net hyl si | yl ) canpt ot heci n Fol |l owi ng t he procedure

outlined i -(2), the pyrido descri bed above _ mmol )

yi el ded 23@%)5?%53?%# a light yell ow%gfol id. Anal ysis of {ﬁse)rtg?pe%%%l dat a

i denti f% ed buliyd dioleitthyds id y3 caonportadcim x{RB-e2 @Dy r espondi ng to t he chl oro,

bronmo and the iodo derivatives in a 1.6:1:1.3 ratio: [aJD +30.8 (c 0.2,

CH2C12); IR (CHC13, cm 1) 3029, 3012, 2980, 2963, 2933, 1742, 1658, 1600,

1556, 1258, 1233, 1218, 1200, 1158, %g§§ﬁ2893, 822, 794; 1H NWR (300 MHz,
Ji=

CDC13) s 0.69 (s, 6 H , 1. 04 (t , 3 H , 1. 18-1. 30 (m 2H ,1.
60-2. 0O (m 9 H , 3. 15(t, J-- ; ,iji?b si gnedtoi odo) ,3. 36 (t, J=7
Hz, 2H, assigned to bronp) , 3. W48k, J=/7"SUBSTTTUTE SHEET ( RULE 26) 14
June 2003 WD 001 35924 PCT/ US99129937N91 , assigned to chloro) , 3.88
(s, 1 H , 5 30 (d, J =16 Hz, 1 H, 5.3 H, 579 (d, J = 16 Hz, 1
H, 7. 62-7. 66 (m 2 H , 7. 87 (t, J =81 H , 818 (d, J =8 Hz, 1
H , 8.22 (d, J =8 H, 1 H : 13C NWR (125 §#HQ 5 CDC13) s 0.2, 7.9, 14.7,

27.5, 31.7, 47.9, 51.9, 66.4, 72.8, 98.2, 118.6, 127.7, 127.9, 130.0,
131.0, 132.0, 135.2, 146.1, 147.6, 150.2, 157.5, 179.0; HRV5 (EI) mz calcd

for C25H27GhN204Si (M) (88241829y 1A @& 1AL o ddIVB- &b ) 741 Z- A82c £ M) |
453, 438, 361, 305, 275. 10 Exanple 17.
butyldimethylsilyl-2-propynyl)~-1H-pyrano([3,4-c]}-8~

pyridone

10 Following the procedure described in Example 1-
(1), iodopyridone (2) (200 mg, 0.60 mmol) and 3-tert-
butyldimethylsilyl-2-propynyl bromide (280 mg, 1.20 mmol)
provided, after flash-chromatography (CH2Cl2/AcOEt 9:1),

2
173 mg (59%) of a white foam: kﬂg)+58 (c 0.2, CHCl3); 1IR

15 (CHCl13, cm~l) 3548, 2950, 2927, 2859, 1745, 1648, 1526;
ly NMR (300 MHz, CDCl3) ©0.08 (s, 6 H), 0.92 (m, 12 H),
1.79 (m, 2 H), 3.77 (br s, 1 H), 5.00-5.25 (m, 3 H), 5.50
(d, J = 16.4 Hz, 1 H) 7.19 (s, 1 H); 13c NMR (75 MHz,
cpcl3) 9 -4.9, 7.63, 16.6, 26.0, 31.6, 44.5, 66.3, 71.8,

20 89.4, 98.6, 100.0, 116.5, 118.1, 148.6, 158.0, 173.2;
HRMS (EI) m/z calcd for C19H2¢INO4Si (M*) 487.0679, found

487.0676; LRMS (EI) m/z 487 (M%), 430, 386, 96, 81, 57.

SUBSTITUTE SHEET (RULE 26)



Preparation of (20S)10-acetoxy-7-tertbutyldi nethylsilylcanpt otﬂg}%ie% ' Bu ~Si
Foll ow ng the procedure outlined in exanple 1-(2), 15 the pyVﬁ 03
descri bed above (34.5 ng, 0.071 nmol) and p acetoxylsonltrlle i elded 21.3
ng (580) of W@ Q07354 yel low solid: (a]p +36.2 (c 0.2, CH2Cl2) ;POTAISOZRPI
cm ) 3029, 3000, 2958, 2931, 2902, 288y 2859, 1742 1659, 1600, 1557,
1504, 1469, 1371, 1256, 1232, 1195, 1166, 1045: 1H 20 NMR (300 MHz, CDC13)
s 0.69 (s, BH) 20@)9611%ert9—wtyhdme1(fnyl%1Jzyizc&mptgthﬁcm 80-2.00 (m J =
7 H, 2 H, 2.40 (s, 3 H, 3.81 (s, I H, 530 (d, J =16 Hz 1 H), 5. 31.
(s, 2H) . 5.75(d, J =16 Hz, 1 H , 7. 53 (dd, J I=9 SUBSTI TUTE SHEET
(RULE 26) 14 June ﬁ&%mgotlﬁé%ﬂoezdu;ezde%aﬂabe% Hn Etimp1é 121 (d,
J=9HO0.6, 7.9, 19.3, 2I. 118.4, 120.4, 124.8, 5 146.4, 149.0, 150.2,
(El) n12 524@) ('I\/M;heSTCO"IE@-Iﬁﬁ ePI8Paped| Us09129937A %7 TmeE (Os 10 fP-I)IOl .08
(d J =2 Harcldeq,l dtder %%QSNNBh&o$%§o ph9@913cﬁ1 3%¥M%o§193.452-5,
66.5, 72.9, 97.7, 132.1, 13372, 136.7, 196. 2, 150.78, 157.5, 169.1
179.1; 2 RVEBHHIA,2 AExtatd, BT, 344. 83ng 29540(2) of an off vyellow
(20S) 10- Acet oxy-7-tert-butyl di met hyl silyl canptot hecin 10 Fol |l owi ng t he
procedure %talllldwectaqg? examl e 2(R)2, tdecpyy i dong d@ﬂmgbedcr@bb)vesé% 5 ny,
0.071 mol ) vyielded,”using the sane chronat ographic condi ti ons, ny
(580) of ajdgght yekbow sobpd: JdeBP, +3643,(c1058, G&SEH2) 1568, (Ctt@és cm 1)
3029, 3000, 2958, 2931, 2902, 15 2885, 2859, 1742 1659, 1600, 1557, 1504,
1969, 137- 3119325611&832 1014595 151661MR10(43330 1HHD3|I>/RC([BI]Q:, 0.6BC13y, s60. 69
(s 6 H), 090(s 9 H), t, J =7 H, 3 H, 1.80- 2. 00 (m J = 7 Hz,

2 H , 2. 40,(D.-9BHs, @ H81 031 ¢, (I5= 303(dz, J3-Hl)6 Hz- 86 Hjm, @ 31 :
(s 73 7 = 20,16 H.; . (

%@5 HE) 3;5_])&(618 S]()s %dﬁj 5H§9H;(,d 9 5136 ﬂq% 11‘H)9 H@_‘zﬂ %|s_6 13C

NI\/R (125 M+lz) CDC'/B) (¢l,0.8,=719, 319123 121H5, 2/762) &L 7J 52.66,3 66z 5, 172. 9,

97.7, 118. 1 4. 1 13 , 4 99. 0,
150 5. 25 oo G E Beg T AR A M (S s dab 1017 Eobkeaboos
(M) 520.2Q307, §oynd 5203 20342bRVE (EJ') T2 153, (M) ) 4781063247 5377,
347, 320, 291, 57. SUBSTI TUTE SHEET (RULE 26

MHz, CDCl3) -0.56, 7.80, 19.2, 27 1, 31.6, 52.4, 66.3,

15 72.8, 957.7, 118.2, 127.0, 129.5, 129.6, 130.8, 132.7,
136.0, 143.0, 146.4, 148.0, 150.1, 150.6, 157.4, 173.9;

HRMS (EI) m/z calcd for C2gH30N204Si (M*) 462.1974, found

462.1975; LRMS (EI) m/z 462 (M%), 450, 361, 331, 304,
245, 223, 57.

20 Example 3.

Preparation of (208)-7-tert-
butyldiphenylsilylcamptothecin

SUBSTITUTE SHEET (RULE 26)
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(2098) 10- Hydroxy-7-tert - butyl di net hyl si | yl canpt ot heci n (DB-67 ot Y ng
the procedure outlined in exanple 5, (13.4 ng, 0.026 mvol) of the conmpound
descri bed | W808534e 18 was converted to the hydroxy deri vat iP¢d/US99/29937
“Purification (2:1 CH2Cl2: Acetone) on agyeparative TLC plate gave 10.6 ng
(850) of a %ellom/solld jp +17.4 (¢ 10 0.2, 3:1 CH2Cl12/ Me ;  1H NWR
(300 MHz, 311 cpci3/ cpad )‘ﬁ'@téa’lcé h@diqPXYU688°P°U§‘€PﬁO“7ZqIEg‘te_LrtB'O 2. 00

m 2 _(dd, J 1= 9
( H) %u%i}ﬁl%@ne(r{‘g}?lélg@l ﬁ-plfb;(ﬂuyﬂ ‘11-]—%§HZanol (3 Da- J}a}?Hg 5 05 (d. J
= 9 Hz 1 Hyrlﬁ@@eNNR (125 15 |sz (3 1) CDC13: CD30D) s 8.1, 20.6, 27.8,
30.4, 31.9, 53.6, 66.5, 73.9, 98.6, 112.1, 118.8, 123.3, 132.1, 135.8,

137.4, 141.6, 193.8, 147.3, 148.4, 152.6, 157.5, 158.7, 174.7; HRV5 (EIl)

m z cal cd for C26H30|\1‘?&'5§bw£rM£)t}fgg%ﬁ@@@duf‘é’uagséngég‘qn'-@@n(pﬁlé ndz 478
(M), 434, 20 42| 377, 309 , 137, 109, 97, 83, 69, 57.

SUBSTI TUTE (SHEETleRQEErzsi)one 120 JURE 2008, WO 01 35924 9431E§larf3p'|@912©'

PCT/ U599I 2 P [ hyl [
Trose (1) (5 R RG Pl A Sam L b BhINE e b TRV SATRREDECT T
t ri net hyl sipnpv-izZidsit y afiterl lpatand(@mbeoigBghw | doRgCFpl Ro®Eng 240k) ,
procedure described in Exanple 1

258 mg (70%) of a white foam: [oJn +45.1 (c 0.2, CHC13);

IR (CHCl3, cm~l) 3546, 2928, 2855, 1741, 1658, 1526; 1IH
10 NMR (300 MHz, CDCl3) ©0.97 (t, J = 7.3 Hz, 3 H), 1.08 (s,

9 H), 1.80 (m, J = 7.1 Hz, 2 H), 3.76 (br s, 1 H), 5.13
(d, J = 16.4 Hz, 1 H), 5.29 (d, J = 2.5 Hz, 2 H), 5.52
(d, J = 16.4 Hz, 1 H), 7.22 (s, 1 H), 7.32-7.40 (m, 6 H),

7.76-7.78 (m, 4 H); 13c NMR (75 MHz, CDCl3) 7.6, 18.6,

15 27.0, 31.6, 44.6, 60.4, 66.3, 71.8, 86.5, 99.9, 102.2,
1l16.6, 127.7, 129.6, 132.6, 135.6, 148.7, 157.8, 173.2;

HRMS (EI) m/z calcd for C25H21INO4Si (M—C4H9+) 554.0279,

found 554.0285; LRMS (EI) m/z 554 (M-CgqHo%), 587, 510,
220, 143, 105.

20 (2) (208)-7-tert -butyldiphenylsilylcamptothecin

Following the procedure described in Example 1-
(2), the compound prepared in (1) (61.1 mg, 0.10 mmol)
yielded, after flash-chromatographies (CH2Cl2/MeOH 96:4;

CH2Clp/acetone 9:1), 26.5 mg (45%) of a light yellow
25 solid: [®12% +35.2 (c 0.2, CHCl3):; IR (CHCl3, cm~1)
3003, 2984, 2969, 2958, 2935, 1741, 1658, 1599, 1555,
1428, 1226, 1216, 1158, 1102; 14 NMR (300 MHz, CDC13) 5
1.00 (¢, J= 7.3 Hz, 3 H), 1.44 (s, 9 H), 1.84 (m, 2 H),

SUBSTITUTE SHEET (RULE 26)



(1), iodopyridone (2) (200 ng, 0.60 mmol) and 4tri net hyI5|IyI 2- bu nyl
brom de (295 ny, 1.20 nmol) gave, after flash-chromat ography BAc OEt
9:1), 77.7 10 ng (28 0 ) of a white foam [aJp +62.7 (c 0. 2, CHClS . IR
(CHC13, cm wo ®Bs®R4 3026, 2955, 1742 1649, 1607, 1529, 1250, Pm999/222308,
1158, 1140; 1H NWR (300 MHz, CDC13) b ®6 (s, 9 H), 0.92 (t J =T. 4 Hz, 3
H, 1.44 (t, J = 2.4 Hz, 2H),176(mJ:74Hz,2H), é H),15
9 . 98 (br3s]752 (9. 15H)®74((¥1J & 18 FHz,517H{Hz, & B8/ (&, 1391 4JHz 1 H

.15(s,1 ,13N ) =b 6, 448
66.3, 71.7:° z?H%'Z 1 99 11667€ l\%s“] ﬁ 3 H153’1. g '175:%? ( 'Y mz
calcd for (ZlBH:IZZ(ItNOél&-(M)S K59. @352, f‘buﬁ'nZi 459. 03613;, hRMD 20m(¢ Eb) Hin,z 459
(M), 449, 3&%#38 73, E?? QZ) (2@ -27@ hyl i_IyB tg}%)c ot hecin
SUBSTTTUTE ®sHEET ¢ RUPE 26 2063 30 601 25574 033037
Fol | owi dig tif3e m[@f@ecmrg,e MIeSCr tb@g iyn &Exanpl e Jg (2), 3bhe cospogind spr gpar ed
in (1) (46 nmg, O0.10 nmol) vyiel ded after f{ash chromat ogr aphi es

(CH2C12/ Me@4 .96: 9’72C18201al7aeet oma8921) 126 2,ny138@), ofi2® .lsi,ghtt30135

TN AL F IR s PR A TAS TR e

CDC13) b - Q43)49(s 196D, ., 1862 ,(t149.9,7.85Hz3, 31@7 11 1748 1(m 2rMs |,

2.31 (d, J— O Hz, 2 H, 3.53 (s, 1 H, 4.79(s, 2 H), 9.89 10 (d, J =
16.2 Hz, 1 (BT) 5m3% (daldd= f6r2 ¢-i36H14H2046185 (€) 15B5.Q2B120 (ound = 7.
8 H,, 1H , 7. 36 (t, J =7.4 H, 1 H .57 (d, J =8. 4 Hz, 1H

7. 78 1@, $86.228B:, LRMS) (ELBCUKNR (&6 Wi) ,CORM3) 15290, 39851, #287. 9,
31.6, 50.3, 72.%4 9 3, 129.9, 125.84, 126.91, 15 127.2,
YR U T L

130.1, 130. 149.72, 150.3, 151.5, 157.7, 174.1; HRVB (EI)
mz caI cd for C24H26N209Si (M) 434 1676, found 439. 1662 LRIVB (El') mz 434
(M-), 390, 362, 316, 290, 242, 223, 185, 147, 93, 73. Exanple 21. 20

(20S) - 10- HERamprer-4 ( 2-tri met hyl sil yl )et hyl ] canpt ot hecin (36a) (DB-174) (1)
(4, 4-Di brono-but-3-enyl)trinethyl silane SUBSTI TUTE SHEET ( RULE 26)

Preparation of (208)~10-acetoxy-T7-

trimethylsilylcamptothecin (see Figure 3)

Aco\/q§ N fo)
0

e
Bt
OHO

(1) 4-Acetoxyphenyl isonitrile (14)

15

To a solution of 4-acetoxyformanilide (13) (358
mg, 1.0 mmol) in CH2Cl2 (10 mL) at O °C were successively
added tetrabromomethane (0.70 g, 2.1 mmol),

20 triphenylphosphine (525 mg, 2.1 mmol), and triethylamine
(320 mL, 2.1 mmol), and the resulting mixture was
refluxed in the dark for 3 h. After evaporation of the

solvents, the crude was triturated in ice-cooled Et20 (20

SUBSTITUTE SHEET (RULE 26)



14 June 2003 WD 00/ 35924 96 PCT/ US991 29937 Thi s known conpound was prepared
by a nodification of the procedure in Piers, E.; Gavai, A V.14JUH@€P3 Chem
| 990, 55, 2379. To a flane dried flask was added dry CH2C12 (150 nL) and
tri phenyl phoapiorase24(16 5 g, 61.2 mmol ). The tenperature was |IROWY$8299870 C
"and CBr4 (10.15 g, 30.6 mmol) was added portionwi se. After 30 min, a
solution of 3-trinethylsilylpropanal (2.0 g, 15.3 mol) in dry CH2C12 (20
m) was adoéd. aidefiltiergd.0C, e sedvenscn was diviapasthtwid hasthérheand

filtered 1 : gh celite. T l.i.te was,.rlinse i Lh 9 ) and
t he conbi nggggtﬁﬁgr soﬂuétgl on wggrggtlreggt ed k\D/\Yth H%&\Mgfgoé{ﬁaéoaq%%a ed

NaHCO3 (10QhekpnesdPgPated :NHAClo (200omd) 243d by | h@6%100£na) . s Ihghtdngani ¢
| ayer was dried (MgS04), filtered and e\ﬁporated to give a crude white 15
soi i d. ThePg6MPd $ektdue waB vidGfdd welh pert Bae: EHESentaRér satitdon was

concentyJ at nd Oiglay .F esii r to hedg jljca

(pent an‘r{a 13%8?% (:)Ltltgé;%\?e 98?,’4-di]‘g%§%n%\?§%§@38g%yl ?P???rzt h%-sﬂ a%sé a’éq‘!ﬂ? ‘cl ear
oi | weighingi3. 7. FH=-NMR gshgyed 279 cont agi ngf i of by 203 r goai B Jpentane
whi ch gives a corrected yield of 620" |R (neat, 'cm1) 2953, 2522, "2do9s,
1620, 144313C418MR124D5 MHZES, ZI:(DJBA,3)98é, 2859, 8B7Z2.g&H NMX7 (800 M., 8,CDC13)
b 0.03 (s, 9 H, 0.62-0.67 (m 2 H, 2.06-2.14 (m 2 H), 6.91 (t, J =7 Hz
1 H); 13C N6R.(375 Mei2,8CDCLIRMS - 1(FX) 2m/L5. talZ2d. 7£o087. BgHiNG, 2. (M)
5-Trinmet hyl si |l anyl pent-2-yn-1-of (40) To a flanme dried flask was added

(4, 4-di br odwBu0437enyidurd nk6hyDdi7hane TBME3 (§1)12n aol$l DM )THR IA50 nl)
was adlld(gd q @ t@(i m xture was cooled to -78 C. 30 BuLi 1.6N in hexanes (24
nmol , m_;i Wwas “added and the m xture was stirred 1 h at -78 C, warned to
22 C, and SUBSTI TZTTE SHEET ( RULE 26) 14 June 2003 WD 00l 35924

PCTI US99/ 29937 97 ' stirred for an additional 1 h. Finally, .‘

par af or mal déhyde 052 -4 Og)h owas xadded: mimk t el sd k¢ lcampast hetlinxets) After 3.5
h the reaction was cooled to 22 C and sat. NHgC (50 nlL) was added. The
contents of the flask were 5 transferred to a separatory funnel and
extracted with ether )era T npEe | r.was, dri 25 ,
filtered and evaporatF(é) )it%g'qéll%ethae Eﬁﬁgégg‘é %o?vgélglr.lg%daslﬁ) g%rei()mN%teoggjaphy on
silica gel (@dentthe/ etdmgrownd) pafefpantetl in57ExRBDO) lof(1) (44.5 mg,
5-tri nmet hyl.si.la t-2-yn:1 10 0l:. 1R .(neat, cm1) 3350, 3, 2219,
1936, 1412,Os'fé’lg?g“?ggg,a%ﬂ7§%811%°i?pﬂ%3%, ByGia s, l’fH E?IC\))R (%ggogmlﬁ?' CDC13)
b -0.008 (9.3 H ,mlic¥d (t,pdoviBedllz 2 Hftér75 (Klash+fhroRadgPa@dy (m 2
H , 4.21 ( : . 13C | ( b.-1.3,,.13.8, 16.4 51.7,
78,2, 56,0, IS TS TERE Y bt caoror TEnista o & bRy orablor oune
191. 0733 LRNB Enlil 20T z_ 141 éM- CH3), 123, 113, 103, 97, 91, 85 75,566,
59. (3) (5%BrlomePlmtt42yAy(§tPr Ret Céiﬂ)dnejl(fhﬂMRro(%O@llé%r drPe¥3t | 4sk was
added PPh3 (1..76 g, .20.6.73 mmol) followed by dry CH2C12 (60 nm.). The

mi xt ure vvaé)'%lac(éd i*h B i%egggf‘izﬂ' atd Br dni*n&Z:0.3d ), 1 68 91 (Pmot )Hhas
added dropw.s. &, ,smalh) ampung qbPRN3 wag) adgdegsunti | f he y@actipn went
fromyellowto clear in color. After 0.5 h at 0 C
5-trime® hylBil #mApetd~22yR), 5.68 (d, J = 16.4 Hz, 1 H), 7.46 (dd,

J=9.2, 2.5 Hz, 1 H), 7.60 (s, 1 H), 7.96 (d, J = 2.5

Hz, 1 H), 8.13 (d, J = 9.2 Hz, 1 H); 13c NMR (75 MHz,
cpclzy) 9 1.4, 7.8, 21.4, 31.5, 51.7, 66.2, 97.6, 118.3,

118.9, 124.6, 132.1, 135.0, 145.7, 146.1, 148.9, 150.1,
25 150.7, 157.3, 169.1, 173.7; HRMS (EI) m/z calcd for

Co5HogN20gSi (MY) 478.1560, found 478.1582; LRMS (EI)

m/z 478 (M%), 436, 392, 377, 336, 277.
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25 1-of (1.0 g, 6.91 nmol) was dissolved in CH2C12 (5 nL) and added

dropwi se. After 4 h at 0; C, the reaction mixture was pour ed4Jng 2903
separatory funnel, diluted with pentane (250 nlL) and extracted with H20
(100 nl) anWQeK3592aHCD3 (100 nl). The organic |ayer was dri SRCYNERSEIPT 30
filtered and reduced in volunme to 50 mgy The crude sol uti on was

chromat ographed on a pad of silica gel wth SUBSTI TUTE SHEET ( RULE 26) 14
June 2003 BRagPlssd»4 PCTI US99129937 98 pentane (500 nl). After evaporation
of the pentane, (5bronopent-3-ynyl)trinethylsilane (1.2 g 870) was obtai ned
as a clear oil: IR (neat, cm1l) 2953, 2922, 2899, 2230, 1431, 1317, 1298,
1208, 852; : MHz, CDC13) b 5¢0.03 (s, 9 H , (3p-dva 22
H ., 2.28 %Ffuygf§§gpku, 3 2= 2 He, %fH), 3.92 (t, J :@%83&’1% ﬂﬁ?rgﬁgZ&NR
(75 Mz, CDeizetdvilsAlvi:amptustivecis. §16¥9.6, 90.2; HRVS (EI) mfz cal cd
for C7TH12BrSi (M- CH3) 202.9892, found 202.9S89 LRMS (El) nlz 203 (M -
CH3), 137, 73, 66. 10 (9)

(20S) - 9- EthyI 4- hydr oxy- 6-i 0do- 3- oxo~7{sat ri met hyl si | anyl pent - 2-ynyl ) - 1H py
rano[ 3, 4-c] - 8- pyri done (43) Fagl4ow ng e procedure described in Exanple 1
(1), iodopyridone (2), (0.2 g, O nd /515

bromopent - 3-ynyl ) tri nmet hyl si | ane nnDI) provi ded after flash
chr omat ogr aphy ( CH2C12/ Et QAc 95: 5) 0. 2N g &9

(20S) - 9- et hyl - 9- hydr oxy- 6-i odo- 3-oxo0-7(5-tringth siIanyl-pent-2-yny|)-1H—p
yrano[ 3, 4-c] - 8pyri done as a white foam [a]pr: 4 (c 0.2, CH2C12); IR 20
(CHC13, cm 1) 2952, 1746, 1648, 1528, 1427, 11880 856, 755: 1H NMR (300
MHz, CDC13) 8 - 0.03 (s, 9 H, 0.76 (t, J =8 Hz, 2 H , 0. 96 (t, J =7
Hz, 3 H , 1. 70-2.00 (m J - 7 Hz, 2 H), 2.16 (t, J =8 Hz, 2 H, 3.77 (s,
1H, 504 (s, 2 H ,a5.s8utibn JoF 16hg|z,camgs&und5 29 (g),reba're%ﬁ 25 Hz, 1
H, 7.16 (s, 1 H; 13C NWR (75 MHz, CDC13 6, 7 8, 13.6, 15.7, 31.7,
44.8, 66.5Expmpde 75-42)8g( 468 0mg5, 013 mmp8>3énrisKeCOB58 .6 179, 5;

RS () Lol 0 CLGEAL B8, 785 0t S LG QPREPS |

26) 14 Junen2GQ8 WO 0cih924mde raPurel0S) T’n:'eo Aegtex¥n’mixture was

2t ri met hyl si | et hyl ] canpt gt hegi n. (45) PCI/ US99/ 29937
( yac1 f)l Qy lthchOH % dr(ops) diluted with brine (10 mL)

10 and extracted with AcOEt (10 x 10 mL). The combined

organic layers were dried (NapS04) and evaporated, and
the residue was ©purified by flash-chromatographies
(CHC13/MeOH/ACOH 90:10:2; CHCl3/acetone 2:1) to give 15.1
mg (99%) of a white solid: [on]f)o +18.9 (c 0.2, CHCl3/MeOH

15 4:1); 1H NMR (300 MHz, CDC13/CD30D 4:1) 90.45 (s, 9 H),

0.84 (¢, J = 7.3 Hz, 3 H), 1.75 (m, 2 H), 5.12 (br s, 2
H), 5.12 (d, J = 16.3 Hz, 1 H), 5.48 (d, J = 16.3 Hz, 1
H), 7.24 (dd, J = 9.1, 2.5 Hz, 1 H), 7.39 (d, J = 2.5 Hz,
1 H), 7.87 (d, J = 9.1 Hz, 1 H); 13c NMR (75 MHz,
20 Ccbcl3/cD30D 4:1) 9 0.8, 7.4, 31.1, 51.8, 65.7, 97.5,

109.8, 117.5, 122.3, 131.3, 133.7, 134.6, 141.7, 142.6,
146.3, 147.5, 151.1, 156.3, 157.6; HRMS (EI) m/z calcd

for C23H24N205Si (M%) 436.1454, found 436.1450;  LRMS
(EI) m/z 436 (M%), 392, 377, 336, 323.
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Fol l owi ng the procedure described in Exanple 1(2), a m xtur

e of the

i odopyri done prepared in (4) above 5 (56.8 ngy, 0.2 mol) antfJune 2003
p- acet oxyphenyl isonitrile (48 ng, 0.3 nural) provided after fl ash

chr omat ogr ayR\38329C12/ Acet one 10:1) 33.2 ng (550) of
" (20S) - 10-acetoxy7-[(2-trinmethylsilyl)etdwyl ] canptothecin as

PCT/US99/29937
a tan solid:

(a] p~ +21.0 (c 0.2, CH2Cl2): IR (CHC13, cm1) 3039, . 2996 10 2954 1749,

1660, 1602, 1509, 13FEacHian Pf77thif \RRP3BDA NFﬁlt
H), 0.88-0.

ZNM%&

9

H. 2.92 ( oqégﬁed Py B % (kﬁ’rgﬁlﬂid%rhes Shepy P Oagmé é{) f("rs. 50

dd, JI - 9 Hz,

d, J = 16pHployidpl, testdhdd, J = 16 Hz, .15 7 54 {
2

S =2H 1H , 7 66 (s, LH , 7.72 (d, J = 2 Hz, 1 H)

8.22 (d, J

Hz, 1 H : 13C NVR {125 Mz, CDCI3) 8 -1.8, 7.9, 17.7, 21.4, 24.3, 31.7,

49.3, 66.9,.72 1, 119.5, 118.6, 125.4, 126.6, 127.2,
147. 0, 1473?3”?§§ %§

cal cd for C27H3pN206Si (M) 506.1873, found 506.1869 LRMS (
(M+), 464, 436, 920, 347, 336, 277, 193, 151, 109, 73. (6)

132. 2, 146’

El) mz 506

(209) - 19- Hydrepayra-ifor( 2 28 t r i (Pthyl-sidiydetatyhyd 1 oalpt of iececar{ 36a)see
m xture ofEﬁgﬁlcoggound prepared in (5) above (17.7 ng, 0.035 mml) and

K2C03 (9.7

1.5 h at roomtenperature. The m xture was acidified with AcOH (8
SUBSTTTUTE SHEET (RULE 26) 14 June 2003 WO 00l 35924 PCT/ US99/ 29937 100
drops), diluted with briﬁg;gjo m.) and extracted with Et OAc (10x20 ni).

conbi ned organic |ayers

resi due was subjected to
followed 5 by CH2Cl2/ Acetone 3 1)y Wy ch
(20S) 10- hydr oxy- 7-[ (2-tri met hyl ¥ | )éq
[a] p~ +31.3 (c 0.2, CH2C12/ MeCH 3:
H, 0.89-0.95 (m 2 H}, 0. 99 (t, 7

J = 7 Hz, 4_42 80-
Hz, 2 H) , 10 2.99-3.05 (m 2 H, 520 (s, 2H, 5 d, J
=2 Hz, 1 Fﬂ Et7 dd

dried (Na2S04) and evapor at ed.

5.62.(d, J =16 Hz 1 H), 7.33 (d, J
2 H, 1 H , 7. 63 (s, 1 H , 8 O1(d, J =

The crude

t ogr aphi epgyé CH2C12/ MeOH/ AcOH 96: 3: 1
(470) of

in as a yellom/solld
, CDC13) 80.15 (s,

2. 00(m J

. 8,
150. 3, 151.9, 20 157.7, 169.4, |174.0; HRVS (EI') mz

2

mmol) in MeOH (0.2 nL) and H20 (0.2 nL) was stirred for

The

9

=16 Hz 1 H),

J1 9 Hz,

J2

; 13C NNR (125 MHz,

7

CcDC13) ~-1.8, 8.3, 17.9, 25.1, 32.2, 66.09, 74 4 99. 1 106.0, 116.1, 119.7,

. 153.0, 158.86,

159. 4, 175.(%) HRVS, GEH)lﬁzpinﬁxiﬁimwl{25+Q85Q05£1i¢thdﬂﬂllﬁﬁﬁitt@und

464. 1788 L (M}, 920, 405, 391, 364, 397, 167, 149, 104,
SO SRk

15 124.0, 128.9, 129.8, 132.3, 145.5, 196.8, 148.3, 150.|,

91, 73. Thi's

d activity inhibiting cell 20 proliferation in

several |ines of glioma cells (U87, Al72, SG388, T986, LN Z308) with nedi an

effective concentrations of 10-100 ng/m . Exanple 22

(20S) - 10- Ani no- 7- [ 2- t0 met hyodiutyilopet hfl | ¢anpt ophbenyl25ck BoH) £¢ DB 1F3)

{31) (5.15 g, 25.6 mmol) in 150 mL of dry THF

at -78 °C

was added triethylamine (10.7 mL, 76.2 mmol), followed by

a solution of 4-piperidinopiperidine (30) (4.51 g, 25.6

mmol) in 40 mL of THF. This solution was stirred for two

15 hours, after which the solvent was removed,

and the

residue was taken up in AcOEt, filtered and evaporated.

The crude yellow solid was passed through

a pad of

neutral alumina using AcOEt as an eluent to yield, after

evaporation, 6.73 g (79%) of a white solid:

IR (CHC1l3,

20 cm~l) 3046, 2937, 2859, 1704, 1620, 1513, 1466, 1242,

1197; 1H NMR (300 MHz, CDCl3) ©1.20-1.80 (m, 8 H), 1.90

(d, J = 12.7 Hz, 2 H), 2.20-2.70 (m, 5 H), 2.87 (t, J =
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(1)

(20S)-10-tert-Butyl oxycarbonyl am no-7-[ (2trinmet hyl silyl)ethyl] canptot hecin
(45b) Fol | OXPR833%B¢ procedure described in 5 Exanple 1-(2), G PYR of
the i odopyridone prepared in Exanple 2¢5(4) above (56.8 ng, 0.12 nnDI) was
reacted with 4-tert-butyl oxycarbonyl am nophenyl isonitrile (65.4 , 0.3

mol ) . Cblh%n“éhrénékogﬁhdﬁ& (K}QQH?/Aéeﬁénelidilb Have 3BrnG. (éBGV:

20S) - 10-t 10 but yl 2-t yl si | hI
ganp%othec?nE%SQQ ' OX gyﬁ% QSZQ[( rlnecgzéﬁé)yi) L %hé: cm1)

3019, 17381635 1 smo C]&::'}l]g) 235, 115, 376127154 “LbRy( 309, sz SEE1D) S
0.19 (s, .96 (m~ 2 Hz, 9 15

H, 1.8-2. Qo(m asz,, 320223. Q%4(.m, 214H) 83 .891(9 156)3 2IRMS(SE?[2 H
5. 30 (d, J =16 Hz, 1 H , 5 75 (d, J =16 Hz, 1 H , 6. 85 (br s, 1 H X
7.57 (&d, B/3= caligs f9r2512HH2N3QMﬂSM7 6@3@516ﬂ6ﬂ feund @£3\ﬂ68® Hz,

H), 8.31 (br s, 1 H ; 13C NWVR (75 Miz, CDC13) 8 -1.7, 8.0, 17.5, 20 24. 9
28. 5, 31.8LRMY 6EIpemgz 3330, M77,419é1 46797.124,120LQ, 26.8.25.123.3, 126.7,
127.6, 131.4, 137.8, 146.2, 147.4, 150.37, 150.4, 152.6, 157.8, 174.1 HRMS
(EI) mz calcd for C3pH37N3068i (M) 563.2452, found 563.2426 LRVB (El) m z

465° (M~ CorB02) 1, o410, 494503030103-1348 R, 200042404 M0 ST, 73,
57. SUBSTI HEET RUL 28 June 2003 00/ 35924 PCT/U899129937

102 (2) (ZBE§Dxbe%ﬁ?ﬁo 7-[ 2- tr|nethyIS|IyI)ethyIJcanptotheC|n (36b) The
canpt ot hecin derivative prepared in (2) above (17.5 ng, 0.031 mmol) was
di ssolved in CH2C12 (1

To a solution of the compound prepared in (1)
10 (1.012 g, 3.03 mmol) in AcOEt (125 ml) was added 10% Pd/C
(0.15 g). The system was purged several times with

argon, and a 1 L balloon of Hy was added. After stirring

the resulting mixture at room temperature for 12 hours,
the catalyst was removed by filtration through celite and

15 the solvent was evaporated to give 835 mg (91%) of a
white solid: IR (CHCl13, cm~l) 3453, 3400, 3028, 2936,
2859, 1703, 1513, 1429, 1242, 1226, 1210, 1197; H NMR
(300 MHz, CDC1l3) §1.30-1.70 (m, 8 H), 1.86 (d, J = 12.6

Hz, 2 H), 2.33-2.62 (m, 5 H), 2.68-3.04 (m, 2 H), 3.58
20 (br s, 2 H), 4.30 (br s, 2 H), 6.64 (d, J= 6.0 Hz, 2 H),

6.87 (d, J = 6.0 Hz, 2 H); 13c NMR (75 MHz, CDCl3) ©

24.6, 26.3, 27.5, 28.1, 43.8, 43.9, 50.1, 62.3, 115.4,
122.3, 143.4, 143.7, 154.1; HRMS (EI) m/z calcd for

C17H25N302 (M%) 303.1944 , found 303.1947; LRMS (EI) m/z

25 303 (M%), 195, 167,—124, 108, 96, 80, 65, 55.
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5 nm) and trifluoroacetic acid (0.25 nL) was added. After 3 jl pr%étthe
"m xture was poured into saturated NaHCO3 (20 nl) and extract SRS

(10 x 15 nL). The organic phase was dried (Na2S04), concentrated and

chr onat ogr am/3§@42012/ Acetone 85:15), to give 9.4 mg 10 (6FRETHBII29332 | ow
"solid: [a)p +17.0 (c 0.2, CH2Cl2/MeOH 3gd): 1H NWR (300 MHz, CDC13) 8 0.15
(s, 9 H, 0.85-0.91 (m 2H), 0.99 (t, J =7 Hz, 3 H, 187205(m 2 H,
2.85-2.98 (f3)2 H)[1p404 (d,Biripani¢gpnyi-Hy; CQIOQX(YdeJ - Bl 1 ¥, S
29 (d, J = , 16 15 Hz, 1 H), 7.01 (d, J = 2 He,
1H, 7.25 f&g’“b%im}”gu?@egﬁlég 2 (§€7 1H (7.54 (s 1H , 7. 84 (d, J
:9Hz 1 H ; 13C NWR (75 MHz, CDC13) 5 1.8, 8.1, 17.4, 24.5, 31.8, 50.0,
66.4, 73.8, 98.4, 102.3, 118.2, 123.4, 127.2, 129.6, 131.3, 194.1, 145.2,
147.6, 147.9, 148.5, '152 4, 202158.7, §1711r68dHR|\/S (EIS)OlrWtz'LQIaI cd forof

C25H2gN304 6 4 4
419, ?104 3336&%%36@%%%%53&95{@%6 gf%% (Jﬁ“zi% Rl\g i%’)““gﬁﬁ @a%ﬁ?lé’s (%‘4
(20S) - 75 (2niy i et hyl Sid yinet ydgexanoBat hesrni é360): § DR6LT2) HYBST BITE
SHEET ( RULE 2b3j 14 Jyne 2003. WO O /35924 PC T/ US99129937 .103 Fol | owi ng
the proceduBOUbsEroR¥dSen extiipi®e 10(PENUESHxthe SFSERE INGIIbYIiUFshe

(43) preparggdsi nacfd@di@ﬁéil*s@‘i’hn@éoV@o( 58. 8sHPut YoR2 HFDIDh@Ntompound
phenylisonitrile (30.9 8@ nmol ) prOV| ded after flash 5 chromatography
(mzclzlace%ﬁea{edl)lnz %ﬂjnqla‘—zoj%f( mg, 0.66 mmol) in pyridine

(209) - 7- [(2}: r Bt Byl 9 1od) etging ]f@dﬁ)&ﬁrhefﬁiﬂtﬁﬁeawggntmld %11[&%01& 29.8
(c 0.2, CHzC12) IR(CHC13 cm1l) 2996, 2954, 1792, 9, 160l ,

1250, 1S3, WBEB: tPH IMR ( 390PRFRt LEECEH ssbingeds 3 91 H) T@egaaﬂlg@r(em ~

51)5371?51 g4s§iveﬁt w7353 é"@apgrﬁedla%@' 1t]?é (IIESlé%LgQ H‘ﬁ’gsg?ﬁ%éﬁ% (19761 (d, 3

= 16. 3 Hz, szﬂiz, 7fllt@4:ew, @fa(pﬁrazt ang, &T)lb(jtaj:teﬂ —d8regt1§2+00.87 Hz,

w18 coctasip B ime¥ycgibhey Gl Smean Y3l 3o dive ;38 NG | 70
118. 5, 123 4‘83%26 Jof 128. 7yn12é. 7,561-13&13 1898, Wnsllst1§f7 2at14%&m
150.2, 152.0, 157.8, 174.1: HRMS § ) n12 calcd for C25H28N204SI (M)

448. 181% f baWECEABUTS10 QfRVE PEXTURE, agt Pt Cisszand 3kaangsgrotamess
301, 208, 18§18iﬁ§t1$89 £dotd, hiA8erdB5, r&Bat ¥dn AdRNOhchBe 888 de

i nvention has been described in detail in connection with the above

exanpl es, i tarbohenhérogder oodd t Hat 6LROLget aint 1) s 395l V3T 1d, t2837,
pur pose and that variations can be nmade 25 by those skilled in the art
wi t hout depaB8Bng X8&dm the03pi EhL70f 1tdfs,i nV2hbdi od2@6cept2h8; it YrayNNR

limted by t(%\of (Rmzo,wi ggcfg)ai gs.l.%léB_%Tl TUTI(:_mSHI%ETH)(,RUIIEg%m(d' lilj J=un1e2 2003
20 Hz, 2 H), 2.40-2.70 (m, 5 H), 2.83 (t, J = 12 Hz, 1 H),
2.97 (t, J = 12 Hz, 1 H), 4.32 (m, 2 H), 7.03-7.11 (m, 3
H), 7.37 (br s, .5 H) (cis), 7.46 (d, J = 10 Hz, 1 H),
7.53 (d, J = 11 Hz, .5 H) (trans), 8.32 (d, J = 2 Hz, .5
H) (cis), 8.59 (d, J = 11 Hz, .5 H) (trans); 13C NMR (75
25 MHz, cpcls) O 24.6, 26.3, 27.6, 28.1, 44.2, 44.0, 50.1,

g2.2, 120.0, 121.0, 122.1, 123.0, 133.9, 134.3, 147.5,
148.9, 153.9, 153.4, 159.1, 162.5; HRMS (EI) m/z calcd

for CjgH25N303 (MT) 331.1884, found 331.1896; LRMS (EI)

m/z 331 (M%), 244, 202, 167, 124, 80, 55.
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WO 001 35924 PCT/ US99/ 29937 109 CLAIMS: 1. the fornmula: A ”EtQQﬂano
[ via a

synt hesi zi ng conpounds having R (R~~)SIRGR~-R8 R2 \ \ N C Ré
9+1 precursor radical annul ation/cyclization wherein the O RSR~RBS| ( R~
~}-R~2~N X WO0,0085R45 OH 5 is reacted with an aryl isonitrilePEAHSY2PRE
formula Rz R3 ~ NC Ra 10 wherein Rl an are independently the sanme or
different and are hydrogen, an al kyl group, an al kenyl group, an al kynyl
group, an &4 koxy,dgrduBimrperidioxyl gk buparboxgtykboryigr dup,sergC (iQe-ORd,
wherein Rd_jis an alkyl grQup, a carbanoyl oxy group, a hal ogen, a hydroxy
group, a rREFRYYFBy % ég§§ano group, an azido group, a formyl group, a
hydrazi no group, -C (O Rf wherein Rf is an al kyl group, an SUBSTI TUTE
SHEET ( RULE 26) 14 June 2003 WO OO 3S924 PCT/ US99/ 29937 105 al koxy

group, an amno grouficor aa Ispduaxyrgr aup, @Ere amampamolip, prgREedihemei n R~
toget her (BFATELEr o) of UG T8t i 20cHL oLt VRRAELE 1 Depids SIS the 5
integers 1 9hcdessively added triethylamine (69.5 mg, 0.688 mmol)
them dropwise, at 0 °C, a solution of triphosgene (68 mg,
0.229 mmol) in dry CH2Cl2 (10 mL). The mixture was
stirred 2 hours at room temperature, washed with 7%
NaHCO3 (5 mL) and dried (MgSQ4). The crude brown residue
10 obtained after evaporation of the solvent was subjected
to flash-chromatography (Et20/EtoNH 95:5) to yield :67.2
mg (79%) of a white solid: IR (CHCl3, cm~1) 3034, 2937,

2131, 1718, 1504, 1429, 1233, 1224, 1213, 1198, 1184; lH
NMR (300 MHz, CDC13) © 1.32-1.75 (m, 8 H), 1.90 (br d, J
15 = 12.4 Hz, 2 H), 2.32-2.65 (m, 5 H), 2.84 (t, J = 12.3
Hz, 1 H), 2.98 (t, J = 12.1 Hz, 1 H), 4.20-4.40 (m, 2 H),
7.14 (d, J = 8.8 Hz, 2 H), 7.37 (d, J = 8.8 Hz, 2 H);
13c NMR (75 MHz, CDCl3) © 25.0, 26.5, 27.8, 28.5, 44.4,
50.6, 62.7, 123.3; 127.8, 152.1, 153.1, 164.4; HRMS (EI)
20 m/z calcd for Cj1gH23N302 (M*) 313.1779, found 313.1790;

LRMS (EI) m/z 313 (M*), 195, 167, 124 ,110, 84, 55.
(5) (208)-7-Trimethylsilyl-Irinotecan (35)

Following the procedure described in Example 1-

(2), the compound prepared in Example 1-(1) (44.5 mg,

25 0.10 mmol), the compound prepared in (4) (93.9 mg,0.3
mmol), and hexamethylditin (50 mg, 0.15 mmol) in dry
benzene (1.5 mL) were irradiated for 9 hours at 70 ° with

a 275W GE sunlamp. The reaction was evaporated,

dissolved in MeOH with a few drops of DMSO to aid
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R3 is H a halogen atom a nitro group, an am no group,
~a cyano group; or R2 and R3 together forma group of the forﬂﬂf&gzg%ﬂ) no-

wherein n represents the integer 1 or 2; 10 R4 is H F, a Cl-3 al k% oup,
a C2_3 al kewploogsBap, a C2-3 al kynyl group, a trialkylsilyl FEGES’ 99? Cl-3
al koxy group; R5 is a Cl-10 al kyl groupgyan allyl group, a benzyl group or
a propargyl group; R6, R and Re are independently a Cl1_10 al kyl group, a
C2-10 al ker§®lypblibty aaw- 103 aFkgdy i ngeow, Waé'ﬁe%ﬁ yieyebep bhage- HPGFR) NR9
group, whergif dj 1@£‘oh§‘t§9§8 ot Rifkddhe d cﬂ{ &?wrggg?owoagd RO is
a hydroxy group, alkoxy group, an am no group, an a am no grou

di al kyl am i g¥LpEs a BHoesyatom eaoeyandlegroupibh aanl WB@egﬁouﬁ‘BORll is
an al kyl en I or nylen S

- CH=CH CH2-P]'gcs(QJH%E&%ELé1 @%l%gi & (%@&C?i“%:ar rracgsuagllrggea yﬁégcgpt abl e
salts tBer epiot QUBSTITUTWSIHEET (CRL]LEE 26))1&10 1¢a1mmedm03 colwbr30/ $6924

PCT/ USo9! 29350, 306,2. The. gRubnd e gl 1o SG! shockabs o 3 Tas et hod

of Claiml, are in eperid he” Sane“or and

are H a hygs oxy: po oMpCNAHP@l @Qens AFAM,NOWWOUWN mivites grAEPata2oyano
group, a Cl-3 alkyl group, a C2-3 al kenyl group, a C2-3 alkynyl group or a
Cl- 3 al koxymkf®ip. 99aVRe ned hod seMigugiiiiEd whegebl Rl smii®z aedter

| ndependent ] yo yﬁsyhme@@l&ﬁ d'ffqerf{yl oY ¥AM @S - F 08 oaliplesdoup. 2

Cl- 3 am noa group, Cl1-3 am™no group or a yl-am no
group. 18. TheHpelhoEtofl TPaBm 1.onwrerehnoRitanhdoR uarnieg rﬁjepemdeptllaycet he
sane or different and are H, a nethyl group, an am no group, a vitro group,

a cyano group, gbvealhysdlgoxyogyovg. abyelNewraidiadiof [GFl sml, swher @i.r,Rl and
R2 are independently the same or different and are H a nethylan no group,

a di met hyl aEiia; gF ouR,  aduet hy! aiwi-19 greys, wbvet hybarg, N0y 85 0LP 1639,
hydr oxynet hyl group, an am nonmet hyl group, a net yI am nomet hyl " group,” or a

di met hyl am neoef hybigroupo17. 1fies et hed; of 1@ ajMn d 3obepakn RHdis)FS an
am no group, or a hydroxy group. 8. The method of aim1l, where| n RS is an

ethyl group0.64 The retthod DIOE ditm 17 wwher @i HzR6,2 Ri) andl. R9-aré1 (br

Eg;ﬂepquentzlny Eh%)s'an‘le. é)i’_P.Igg ergr}t rna’nd ape a CJHG ?UBSTTTUTJ,E §HEET (2RULE
H), 2.01- 2.10 (br m, 2 H), 2.60-2.75 (br s, 5 H), 2.75-
3.12 {(br m, 2 H), 4.30-4.50 (br m, 2 H), 5.30 {(d, J =
16.3 Hz, 1 H), 5.31 (s, 2 H), 5.74 (d, J = 16.3 Hz, 1 H),
7.55 (dd, J = 9.0, 2.4 Hz, 1 H), 7.63 (s, 1 H), 8.01 (d,

200 J = 2.3 Hz, 1 H), 8.19 (d, J = 9 Hz, 1 H); 13c NMR (75
MHz, CDCl3) 9 1.5, 7.8, 25.4, 29.7, 31.5, 43.8, 50.1,

51.8, 62.5, 66.3, 72.8, 97.5, 118.1, 119.0, 125.1, 132.0,
132.3, 134.9, 143.4, 145.6, 146.4, 150.1, 150.5, 152.8,

157.4, 174.0; HRMS (EI) m/z calcd for C34H42N406Si (M%)

25 630.2898, found 630.2874; LRMS (EI) m/z 630 (M%), 586,
501, 457, 195, 167, 153, 124, 111, 96, 84.
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14 June 2003 WO 00l 35924 PCT/ US99/ 29937 107 al kyl group, a Wgﬁﬂﬁé ﬁ&yup cr
a -(CH2) NR9 group, wherein Nis an integer within the range o g rough 6
and R9 is a hydroxy group, alkoxy group an am no group, an al kyl am_no_group
a di al kyl aWa®/3®Up, a hal ogen atom a cyano group or a ni tf9YBEF*"10.
The nethod of Caiml, wherein Rb, R ?gd Re are nethyl groups. 11. The

met hod of Caim1l, wherein. R2 and R3 form a net hyl enedi oxy group, or a

1, 2- et hyl @wadiwdg Group. 12. The nethod of Claim1l, wherein R2 is OH 13.
The method of Claiml1l, wherein RZ is NH2. 14. The nethod of C aim1,
wherein R11 is a Cl1-C o al kyl ene group, a CZ-C o al kenyl ene group or a
Cz-d o al up. 15. The od of Claim1l erei is_a Cl-C6
al kyl ene é%%%h%nﬁt%éECB alkenyleng%g?oup or a CZ-C%28$€y23|2%E%é?Ozp. 16.
The met hod wifmed lay bs 14yl ehmpepohhREini s€EHElguwee2éin mis an integer of 1
to 6. 17. The nmethod of Caim1 wherein Xis Br or I. 18. A conpound havi ng
the fornmul a: SUBSTI TUTE SHEET (RULE 26) 14 June 2003 WD 00l 35924 108

~~) Si R6R~R8 PCTI US991 29937 wherein Rlpyagd R2 are independently the sane or

different and are hydrogen, an al kyl group, an al kenyl group, an al kynyl
group, an al koxy group, an aryl ; nchcyloxy group, -0OC (O ORd,
wherein Rd is an al kyl group, a P ‘(
F N MQ
O
Epr

OHO

5 (1) 3-Fluoro-2-trimethylsilylbenzaldehyde (7)

The preparation of 3-fluoro-2-

trimethylsilylbenzaldehyde proceeds through a selective

ortho-metallation. See Comins, D. L. et al., J. O0Org.
Chem., 43, 1078 (19B4). See also Snieckus, V., Chen.
10 Rev., 90, 879 {1990). To a solution of N,N,N’'-

trimethylethylenediamine (2.70 mL, 20 mmol) in THFE (S0
mL) was slowly ad@ed 1.6 N n-Buli in hexanes (13 mL, 21
mmol) at -20 °C, followed by 3-fluorobenzaldehyde (2.10
mL, 20 mmol}) 15 min latter. After 15 minute at this
15 temperature, 1.6 N n-Buli in hexanes (38 mL, 60 mmol) was
injected and the solution was stirred 1 h 30 at -35 °C.
Chlorotrimethylsilane (15 mL, 120 mmol) was added and the
reaction mixture was stirred overnight at room
temperature. The final solution was poured into ice-

20 cooled 1 N HC1l (150 mL), quickly extracted with Et20 (3 x
100), washed with brine and dried (Na2S04). After

evaporation of the solvents, the residue was purified by

flash-chromatography (hexanes/AcOEt 95:5) to provide 3.25
g (83%) of an o0il: IR (neat, cm~1) 1701, 1440, 1252,
25 1233, 1109, 848, 764; 1H NMR (300 MHz, CDCl3) O 0.40 (d,
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5 car banoyl oxy group, a hal ogen, a hydroxy group, a nitro g@%u negpggano
~group, an azido group, a fornyl group, a hydrazino group, -C ( wher ei n

Rf is an al kyl group, an al koxy group, an am no group or a hydrox roup,
an am no grB@NOASBA . wherein R is hydrogen, -C (O R-, an éF’HHSX%{g”a? oup,
~or an aryl group: or Rl and R2 together,forma group of the formula
-Q(CH2) n0- wherein n represents the integer 1 or 2; R3 is H a hal ogen
atom a nit¥ o=gReoep,Han anmHta gvoup, (drhydroxy =gbolpHzor I Byand .gt’bup; or

repr osent s (CHEY leger 73 o1 S20 B O B 4 Gt 5t alikyl "oy Bugla 23

al kenyl graoup, - L kynyh 3gr , teial k iyl &gr,oup, 73

al koxy groﬁpg'fg}&%bﬁgfﬁyét IegsﬁMgnéangﬁ%f ﬁg?hﬁé, a&d%qug?'%Bﬁ%h, a
hal ogen, a3l kyl>gripap, apeagl ne2groupi1gn . a,Vviyno 3gr aigy. sRyd,s #Cl=1p

al kyl group, an allyl group, a benzyl gxoup or a propargyl group;

SUBSTI TRTE 284EETz [ RULE226);  HRME4 (Rine 2003 AAD D/ 85924 9RCHFOBS99(19937
|09 R6, R and R8 are independently a Cl-10 al kyl group, a C2-10 al kenyl
group, a CZHEY )al k§hyP4§beufoumnd at§l.gA08p or LAMS ( CHZ)NR®/ gr 8p, Wherein N
is an integer within the range of 1 through 10 and RO is a hydroxy group,
al koxy gro@piz*an dilno oupiO3n ¥ kyl ani no group, a dial kyl ami no group, a
hal ogen atom a cyano group or a nitro group: and R11 is an al kyl ene group
or an al kenyl ene group; and pharnaceutically acceptable salts thereof. 19.

The conpounqﬁof._ Aldnds; - ﬁﬁéi§y€§%ii}ggnggicTyg%§onpound of Claiml8,

wherein RL % d are 1 ndepe sane of different and are H, a

hydr oxy group, a hal ogen, an amino group, a nitro group, a cyano group, a
Cl1_3 al kyl group, a C2-3 alkenyl group, a C2-3 alkynyl group or a Cl1-3
al koxy group. 21. The? cohposhdabf okidaiag, twhébhei FrRe @wd dR¥aw ethen

i ndependent | sanme di f ent a a ,, a -3 rh | kyl- group, a
Cl 3 a?ngno;cie{ryé&g?eo(%p, %Ie&-%Ig{ ky?“émqﬁ'o ér?ogpl 'drc%i C?Pg d?g%%yl’an? %’o
group. 22. 4He ¢bEPBURd oToClaai sl iawmer€i mHRl amip&Zndr erepdeeendemt | y

oroup. a cydo doodm B ot hyhr B9 igrobh. Bt ieltibodnd Rl afsras.
wher ei n Rl santtd¥Xs iaresl y nd@peddant| ¥ slod uzdem arf dffertem-2anthtasree Hna
met hyl am nQI‘I-PE[ O'{'QS %Lqi r‘rfigylm%giﬂo tq{eOnUpélgvol?/E h%lv%r{“i na? period of 10
15 minutes, a solution of 80% NaClOz (2.55 g, 22.5 mmol) and
NaH2P04.H20 (3.10 g, 22.5 mmol) in water (18 mL). The
resulting mixture was stirred 16 h at room temperature,
the tert-butanol was evaporated, and the residue was
taken up in 1 N NaOH (50 mL) and washed with hexanes (3 X
20 20 mL). The aqueous layer was acidified with 1 N HCl to
pH 2, saturated with NaCl, and extracted with Et20 (3 x

50 mL). The combined organic layers were dried (Na2S04)
and evaporated to provide 3.13 g (85%) of a white solid:
IR (NaCl, cm~1l) 2982, 1700, 1434, 1294, 1271, 1253, 1230,
25 849, 763; lH NMR (300 MHz, cDC13) © 0.39 (d, J = 2.6 Hz,
9 H), 7.16 (br t, J = 9.1 Hz, 1 H), 7.41 (ddd, J3 = J2 =
7.9 Hz, J3 = 5.6 Hz, 1 H), 7.73 (br d, J= 7.7 Hz, 1 H):
13¢ NMR (75 MHz, CDCl3) © 1.3, 119.5 (d, Jcp = 27 Hz),
126.0, 127.3, 130.9, 138.0, 167.5 (d, Jcfp = 243 Hz),
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group, a diethylam no group, a hydroxynethyl group, an am no uﬁ'yl ?oup, a
met hyl am nonet hyl group, or a dinmethyl am nomet hyl group. 24. The conpound
of Claim 18womresssdn R3 is F, an anmino group, or a hydroxy grRUSPEINBThe
conmpound of Cl aim 18, wherein RS is an Z)t hyl group. 26. The conpound of
Claim 18, wherein R6, R and Rg are inc? pendently the sane or different and

are a' C-@-al kyl growms a(BRENYE /9" aup OF aesr ( GHRY gfoupy-pperein N
is an integer within the ra(mgg of 1 through GOléncci&_%glé\EQ% }Eyd?b(’l)xy grgup,

al koxy group7am4am,n0rguLARP,1 AN ol K amipmPr ouR)a gy al kyammocgseyp, a
hal ogen atom a cyano group or a nitro group. 27. The conpound of "Claim 18,
wherein R617R, dl®,RA Hre ¥Ei.hyl groups. 28. The conpound of C aim 18,
wherein RZ and R3 form a net hyl enedi oxy group, or a 1, 2-ethyl enedi oxy
group. 29. The conpound of Claim 18, wherein Rz is OH 30. The conpound of

Cl aim 18, rej_| 1 S NE -ﬁ;:T ) 0 I , erein RI1 is a
Cz-Cd o al kyl%gngal g%rltl)%)p%éai\lg{ 0 hﬂ%nl%ﬁgéyy%ués%Qé%%gd(g@al kynyl ene
group. SUBSTI TUTE SHEET ( RULE 26) 14 June 2003 WO 00l 35924 PCT/ US99129937

111 32. The conpound of Claim 31, wherein R11 is a CZ-C6 al kyl ene group, a
CZ- Co6 ab kenyl ene grouprepazetGlrCeotl kyney | emee gnedpat83.1 shwy agwmipourd sof

daim 31, V&\errr%.ierai I:g'\.jr\:i %iggélz)cr@r\@l%rsei&a@égnggmégg?gerSeoef &a}ggog,' T.
L. et al., Tetrahedron Lett., 25, 3515 (1984) and
references herein. To a solution of the compound
prepared in (2) (3.03 g, 14.3 mmol) in CH2Cl> (20 mL) was

10 added oxalylchloride (1.30 mL, 15.0 mmol) and" the
resulting mixture was stirred 3 h at room temperature.
The residue obtained after evaporation of the solvent was
diluted with THF (10 mL) and injected with vigorous
stirring to a ice-cooled solution of NaN3 (3.70 g, 57
15 mmol) in H20 (20 mL) and acetone (50 mL). After 15 min
at 0 °C and 1 min at room temperature, the solution was
extracted with Et20 (4 x 50 mL) and dried (Na2S04). The
residue obtained. after evaporation of solvents was
refluxed in toluene for 1 h 30 to provide, upon solvent
20 removal, 2.85 g (79%) of a slightly yellow oil: IR
(neat, cm~l) 2269, 1598, 1433, 1252, 1228, 846, 788; IH
NMR (300 MHz, CDCl3) 8 0.38 (d, J = 1.9 Hz, 9 H), 6.82
(br t, J = 8.3 Hz, 1 H), 6.90 (br d, J = 8.2 Hz, 1 H),
7.25 (ddd, J1 = J2 = 8.1 Hz, J3 = 6.6 Hz, 1 H); 13c NMR
25 . (75 MHz, CDC1l3) 5 0.4, 112.6 (d, JcF = 26 Hz), 120.5,

122.5, 131.5, 139.2, 167.4 (d, Jcr = 241 Hz).
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34. The conpound of C aim 18, wherein at |least two of Rl, R 53 g RO
are not H 35. The conpound of Claim18 wherein R5 is a rret h% o@&

C3-10 al kyl group, an allyl group, a benzyl group or a propargyl grou? 36.
A conpound wawioi§dhe formul a: O RGR~-R8SI (R~ ~~-R~2~N X ~ .

“wherein R5 is a Cl-10 al kyl group, an ghlyl group, a benzyl group or a
propargyl group; R6, R and R8 are |ndependently a Cl1-10 al kyI group, a

C2- 10 al kerigl) grélpora-C2tirpmathydyli lgrigimgnyan asotitgroly 08) a - (CH2) NRO
group, wherein Nis an integer within the range of 1 through 10 and RO is a
hydr oxy group, al koxy group, an am no group, an al kylam no group, a

di al kyl am no group, h a g a nitro Rll IS
an al kyl ene group or%an%ﬁ%?%ﬁg]o& oﬁ%ﬁggndgg%ég%‘?wghﬁféﬁf%& 26

14 June 20Q30oniv@iQ@&. 35%4% IHé'ﬂlkE&@ﬂ,ZQDB?Ellétsz i S TeChaGecGirr ,0r39,
-C=C-CH

I he .CONPoY, 3 in R-,
and R8 arezféﬁgepﬁ%? Iy tlglrerlet cﬂmldlﬁ‘fereg'too Hlfcfl gbagcf“‘éoéfky‘fa group
a phenyﬁt}; %adulpdorsla:wlxc(i}tlzo) *C R9>gido:2|pN wbemmamlhl?fs ta:lldrrmce:g:ﬁflwrtéﬁl n the
range o r r oxy. gro al koxy ro an am no
group, an élnkﬁ%gﬁr?o g‘f ﬁgg“&"dlqu {R// }\;b BPEEBWGQ hé 68‘ St a ¥ano
group or ahigt chmQ:fcRH{B e conpoumnd of%}%ppé %ZI 36 \@herlel 11 %of}’ and R8

are met hyl groups. al m 36, wherei'n is Br or 1. 40.
A conpound MF&¢rng tme3@o@ﬁupa C18nghaimi R1aAnd ORD &ﬁ@n&fe?etpé?ﬁienﬁh%/ t he

same or d'ffoqu.l‘%q.tonanga@r%aWaQ%W watnhahkyl  9"QuR.e Ay aFlss?y'c@IP&J@, an
al kynyl group, an al koxy group, an aryl oxy group, an acyloxy group, -OC (0)

ORd, wher eiwasReéd swanhalieyl NgHpRD4 ark carrh@rabykmysgwup, Thkal opeds a
hydroxy group, a njtro group, a cyano grou an azido group, a fornyl
group, a hyP®LEANES griddiBr - ORI PR thean SeIRENtgr dAs  arhen koxy\

group, an %mva%&réwpc@rfpaéwﬂ&r@%aw Paph) ARRANGLOUROFTSRS, - yhergi n
i s hydrogen, -C ( ).L Rf, an al kyl SUBS SHEET (RULE 26) Rl (R
1~ )S|R6R~R@fford .42 g (66%) of a sllghly purple liquid: IR

(neat, cm~1) 2114, 1598, 1440, 1254, 1237, 1110, 943,
15 848, 793; lH NMR (300 MHz, cDCl3) © 0.45 (d, J = 1.8 Hz,
9 H), 7.01 (br t, J = 8.3 Hz, 1 H), 7.17 (br d, J = 7.7
Hz, 1 H), 7.32 (ddd, J1 = J2 = 8.0 Hz, J3 = 6.1 Hz, 1 H);
13c NMR (75 MHz, CDCl3) © 0.1, 116.5 (d, Jop = 26 Hz),
124.3, 131.6, 166.8 (d, JcoF = 243 Hz), 166.9; HRMS (EI)

20 m/z calcd for CioH12FNSi (M%) 193.0723, found 193.0715;

LRMS (EI) m/z 193 (M*), 178, 150, 116, 105.

(5) (208)~-11-Fluoro-7,12-
bis(trimethylsilyl)camptothecin (11)

Following the procedure described in Example 1-

25 (2), the compound prepared in Example 1-(1) (43.5 mg,
0.098 mmol) and the compound prepared in Example (4) (76

mg, 0.39 mmol) provided, after flash~chromatography
(CHCl3/acetone 20:1), 33.4 mg (67%) of a slighly yellow

20
oil: [a]p +23.6 (c 0.2, CHC13) ; IH NMR (300 MHz, CDC13)
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14 June 2003 WD 00135924 113 PC T/ US99/ 29937 group, or an aryl 95 9HRs R1
and R2 together forma group of the formula -Q(CHZ) nO- V\/nerelr’{ n represents
the integer 1 or 2; R3is H a halogen atom a vitro group, an am no roup,
a 5 hydr oxywgoosgm4or a cyano group; or Rz and R3 together fE&GHUYED o
the formula -Q(CH2) n0- wherein n represgnts the integer 1 or 2; RO is H, F
a -3 al kyl group, a C2-3 al kenyl group, a C2-3 al kynyl group, a

trialkyl sid yp. gaoun,ory & QL 49, abkasy gr@m:(s, 9 Rais a.02 10 alky

group, an aIIyI group, a benzyl group or_a rogargyl group; R6, R and R8
are i ndepehdénbry 8 @10 A&yimgrdup) - a3c216Pal Renyl Hirodp,2& - 10

al kynyl grou naryly ggpups 05 ga (CHZ) MRy gr ogipy » Whgr ein N1 anj nteger
wi thin the rgngg Sl?zrl thrgu %0 e(m RI i's a) ‘hydr oxy ' gf oup, alioxy group,

an ani no gtodp, an3dl k(yd,arﬂrfo agxbuhbz, aldHal kyl-46i e, grlodp,, &8 hell ogsh at om

a cyano group or a vitro gr I Is;an aIkern rou an algenyl ene
group, Sor dn=al%y4 nyPefe "gzr'oujg HM3 |]§3 z,OE'DC 3()0)8( AR+ and

phar maceut | cal | a 1 h f m 90,

HONRSEAES P PR TR by é%gi_ g%)%' f}'?ﬁngpggog 6§rog%%%924

PCTI US99/ 299%21)1,4 424 The (aqu@@ﬁd -of 261 giay 40,1 2¢her,ei p3aRl1and R, 1,
144.4, 146.7, 150.1, 153.4, 157.4, 167.6 (d, JcF = 245

Hz), 173.9; HRMS (EI) m/z calcd for CpgH31FND0O4Siz (MY)

10 510.1806, found 510.1806; LRMS (EI) m/z 510 (M*), 495,
466, 451, 395, 319.

{6) (208)-11-Fluoro-7-trimethylsilylcamptothecin (12)

A solution of the compound prepared in Example

{(5) (12.5 mg, 0.038 mmol) in 48% HBr (1 mL) was heated at

15 50 °C for 20 h. The reaction mixture was slowly poured
with vigorous stirring into saturated NaHCO3 (10 mL),

extracted with AcOEt (6 x 20 mL) and dried (Na2S04).

After evaporatioﬁ of the solvent, the residue was

purified by flash~chromatography (CHCl3/acetone 8:1) to
20
20 give 12.5 mg (83%) of a slighly yellow solid: [a]y +39.6

(¢ 0.2, CHC13); 1H NMR (300 MHz, CDCl3) ® 0.62 (s, 9 H),
1.01 (¢, J= 7.4 Hz, 3 H), 1.87 (m, 2 H), 3.81 (br s, 1
H), 5.28 (d, J = 16.4 Hz, 1 H), 5.28 (br s, 2 H), 5.72
(d, J = 16.4 Hz, 1 H), 7.31 (ddd, J = 9.6, 7.8, 2.8 Hz, 1
25 H), 7.61 (s, 1 H), 7.78 (dd, J = 9.7, 2.7 Hz, 1 H), 8.19
(dd, J = 9.4, 5.8 Hz, 1 H); 13c NMR (75 MHz, CDCl3) O
1.6, 7.8, 31.5, 51.7, 66.3, 72.7, 97.8, 114.3 (d, JcF =
20 Hz), 117.7 (d, JcF = 26 Hz), 118.5, 128.9, 130.0,
133.9, 144.4, 146.1, 149.3, 150.1, 151.7, 157.4, 162.6
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are independently the sane or different and are H, a hydroxy, group,
hal ogen, an am no group, a nitro group, a cyano group, a c1ﬂé“@PE§¥°3roup,
a C2-3 al kenyl group, a C2-3 al kynyl group or a Cl-3 al koxy group. 43. The
conpound ofwQloaBM240, wherein RL and R2 are independently thgcyéﬂ 128937
~different and are H, a Cl-3 perhal oal kyl5 group, a C1-3 aminoal kyl group, a
Cl-3 al kylam no group or a Cl-3 dial kylam no group. 44. The conpound of

Cl ai m 40, Jher edgrRI=ambRZHane | Adép@ndentiRMI hed Edanemde deééiederfiorand are
H, a nmethyl group, an amino group, a nitro group, a cyano group, or a

hydr oxy gr 6apH28%NZTHeS icotfdund 6. 1@ 1di,m Houndhdrdi-A 4RL ;and LRMSar &€1)

i ndependently the same or different and are H, a nethylam no group, a

di met hyl am{@ drdupiMan et aiho Ytoup3 6 3 hy3&@%i no group, a

hydr oxynet hyl group, an am nonet hyl group, a nethyl am nonmet hyl group, or a
di met hyl am nonet hyl group. 46. The conpound of C aim 40, wherein R3 is f,
an am no JEQHp 1@ & hydr oxy group. 47. The conpound of C aim40, wherein
R5 is an ethyl "group. 9 8 . The conpound of Claim4 0, wherein R6, R and
R8 are independently the sanme or different and are a Cl-6 al kyl group, a
phenyl group or a -(CHZ)NR9 group, wherein Nis an integer within the range
of 1 tHhrougFepadivd i is SUBSTI TUTE SHEET (RULE 26) <201§> T oo WD
00735924 PEHRIHAWEN dingt SUREOKY E0UIPr3 BLKOXY) OFOH-8528M no gr oup,
an al kyl am no group a d§|{al Kyl am no group, a Jha ogen atom a cyano group or
a nitro group. 49. The conpound of C aim40, wherein R~, R and RB are

met hyl groups. 50. The conpound of C aim 40, wherein R and R3 forma

met hyl enedi oxy group, or a 1, 2-ethylen Xy group. 51. The conpound of
Caim40, wherein R is OH 5NH s Qud of Claim 90, wherein RZ is
NH2. 53. The conpound of d ai mﬁ@ere n Ri-( is a Cl-Cd o al kyl ene group,
a Cz-Cd o al kenyl ene group or a C2- ~ APk group. 54. The conpound of
Claim 53, wherein R11 is a Cl1-C6 al kylene ¢ p, @ CZ-C6 al kenyl ene group
or a CZ-C6 al kynyl ene group. 55. The corrpougpl..g;%(j aim53, wherein R11 is
(CH2) mwherein mis an integer of 1 to 6. 56. of a pharmaceutically
effective anount of a conpound of Claim 18 or a pharnaceutically acceptable
salt thereof for the manufacture of a nedicanment for treating a patient for

cancer or HQHk%ﬁjfgrE%EEg}féﬂg%gk gg&ig%&gbgggnyl isonitrile (18)

The 1isonitrile was prepared in 2 steps via

10 classical Boc-protection followed by dehydration. See
Einhorn, J. et al., Synlett, 37 (1991). A mixture of 4-
aminoformanilide (.71 g, 12.6 mmol), di-tert-butyl

dicarbonate (2.87 g, 13.2 mmol) and NaHCO3 (1.11 g, 13.2
mmol) in absolute EtOH (50 mL) was sonicated in a
15 cleaning bath for 4 h. The final solution was filtered
through a pad of Celite and concentrated to dryness. The
residue was taken up in half brine (50 mL), extracted

with AcOEt (6 x 30 mL) and dried (Na2S04). After
evaporation of the solvent, the residual o0il was
20 subjected to flash-chromatography (CHC13/MeOH 85:5) to
give 2.85 g (96%) of 4-tert-
butyloxycarbonylaminoformanilide, as a white solid. This

intermediate (945 mg, 4.0 mmol) was subjected to the
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14 June 2003 WD 00/3S924 116 PCTNS99/29937 57. The use of CIaLp15§00§herein
the patient is treated for brain cancer, breast cancer or | daRERE £
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U cna]ca]calca]ca]catfa isonitrile was  prepared in 2 _ steps

Ul c”a] cRa] cal] cal] caU] caU] ca] ca-. 78CDI JIXvHP| vgl ga\ W] ca] caV] ca] ca] ca] caV] ca

V] caV] ca] cid Wi e afreaU e aprafedicapcascajesxte)ed] ¢a) Expawllea\itaV] caVv
] ca] ca PQTMMkdev

~ytni d_YT] cal] ca] cIaTc. gT%anénga] ggf@él)] gz?]eca]Bgé:]—géjOcta Ccta' ocna] coaﬁ caﬁ—ca] caV]
caV] ca¥] caahtafenaheaVliedpcal(@apbavocaVjidaz mmle 7 Q@ igieNd miter
flash-chromatography (CHCl13/MeOH 95:5), 2.65 g (85%) of
3-tert-butyloxycarbonylaminoformanilide, as a white
solid. This intermediate (412 mg, 1.74 mmol) was then
subjected to the conditions described in Example 5-(1) to
10 provide, after flash-chromatography (hexanes/AcOEt 9:1),
190 mg (50%) of a brown solid: IR (NacCl, cm-1) 3318,
2126, 1715, 1603, 1547, 1433, 1236, 1162, 782; 1p NMR

(300 MHz, CDC13) 9 1.49 (s, 9 H), 6.67 (br s, 1 H), 7.00

(m, 1L H), 7.20-7.30 (m, 2 H), 7.60 (br s, 1 H); 13c NMR
15 (75 MHz, CDClsz) © 28.2, 81.3, 116.0, 118.9, 120.6, 129.8,
139.5, 152.3, 163.6; HRMS (EI) m/z calcd for Ci12H14N202

(M*¥) 218.1055, found 218.1047; LRMS (EI) m/z 218 (M%),
196, 162, 152, 118.

(2) (208)-11-Amino-7-trimethylsilylcamptothecin

20 Following the procedure described in Example 1-
(2), the compound prepared in Example 1-(1) (44.5 mg,
0.10 mmol) and the compound prepared in Example (1) (65.5
mg, 0.3 nmmol) afforded, after flash-chromatographies
(CHC13/MeOH 95:5; CHCl3/acetone 5:1), 23.1 mg (43%) of a

25 slighly yellow oil. This intermediate (14.7 mg, 0.027
mmol) was then deprotected following the conditions
described in Example 9-(3) to provide, after flash-
chromatography (CHCl13/MeOH 9:1), 11.8 mg (99%) of (20S8)-

ll-amino-7-trimethylsilylcamptothecin, as a yellow solid
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| } ~xr1 fa\Wd_YT] c] ca] ca] caV] caV] caV] caV] caV] ca] ca] ca] ca] ca] cg] @jargczadoga] cajc

-a] cal] ca] ca] ca] caD] ca] ca] cabd] ca] ca] ca] cal] caFGno
WO 00/35924 PCT/US99/29937
77

and with the exclusion of other isomers: [a]?)o +15.0 (c

0.1, CHC13/MeOH 4:1); lH NMR (300 MHz, CDC13/CD30D 4:1)

1l

 0.44 (s, 9 H), 0.86 (t, J 7.4 Hz, 3 H), 1.76 (m, 2
H), 5.08 (s, 2 H), 5.14 (d, J = 16.4 Hz, 1 H), 5.50 (d, J
§ = 16.3 Hz, 1 H), 6.97 (dd, J = 9.2, 2.5 Hz, 1 H), 7.07
(d, J = 2.5 Hz, 1 H), 7.50 (s, 1 H), 7.84 (d, J = 9.2 Hz,

1 H); 13c NMR (75 MHz, cDCl3/cD30D 4:1) © 1.1, 7.4,

3.0, 51.7, e65.6, 97.9, 107.9, 117.8, 119.7, 125.9,
127.1, 12%9.0, 130.4, 135.4, 144.3, 149.5, 149.9, 151.1,

10 157.6, 175.3; HRMS (EI) m/z calcd for C23H25N304Si (MY)

435.1614, found 435.1626; LRMS (EI) m/z 435 (M%), 406,
391, 376, 335.

Example 10.

Preparation of (208)-11-fluoro-10-amino-7-

15 trimethylsilylcamptothecin (see Figure 5)

TMS

HZN\O \/\N 0
/

o
var~§g
OH

(1) 4-tert-Butyloxycarbonylamino-3-fluoro-1-

nitrobenzene (22)

To a solution of 2-fluoro-4-nitroaniline (21)
20 [prepared according to Katritsky, A. R. et al., J. Org.
Chem., 51, 5039 (1986)] (2.16 g, 13.9 mmol) in CH2Cl2 (25

mL) were successively added di-tert-butyl dicarbonate
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] ca] caV] ca] cal] ca] cal] cal] ca] ca] ca] cal] caV] ca] cal] ca] ca] casz6] a% FS_m

{vqgl fa\WdUV] U] ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca] caU] ca] ca] ca] ca] cal] ca] ca
] ca] cal] ca] ca] caU] ca] ca] cal] ca] cal] ca] ca] ca

"1 #2?KN] %4yt ni d_ZTi dUU] ca] cUBSTITUTESHEET (RULE2bral ca) ca] ca] ca] caU] ca] cal]
ca] ca] ca] calU] ca] caU] ca] calU] ca] caU] ca] cal] ca] ca] caU] ca 1469<Vpl NU n #2
#8&5xzupke' [ Vi dUU] ] ca] ca] cal] ca] ca] ca] cal] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] caU



] caU] ca] ca] ca] caU] ca] ca] ca] ca] ca] cal] ca] ca] caU] caD] cal] ca= qxgijﬁll}]] 5])031
(}xrmhc”YTj dV] ca] ca] ca] ca] ca] caU] ca] ca] cal] ca] ca] calU] caDc

]caU]Vcia] ca]\sg]o‘c/:a 9;:4aU] ca] ca] ca] cal] cal] ca] ca] caU] ca] ca] ca] Ca]lgcaT/U§99/29937

#' {vpkfa[ Vhc"YTj dV] ] caV] ca] ca] ca] cal] cgd ca] ca] cal] ca] ca] cal] ca] cal] ca] ca] ca
U caD

] caU] ca] captakcadlapialea) oalpda):ca] trUNsmHe (Biho” M9HXgbesocyThedYT) dV] ¢

a] ca] caV] ca] cal] ca] cal] ca] ca%cau(] caD caU] cag ca:] calgfca] cal] ca] ca] ca])ca] cal ca

] cal] ca] ca} cé@)] daD/]% cape ](m,] 2 H), U cal
HHHAHAHIYOR] &y &&&' | () * * §* yAV) ca c ca aljcalc
aJcal calc y ca] ((:)a] cgbjy}g‘g] g?iu]H&a] ] i] %36{] ca@%aﬁ@%qﬁg

$* 0* 3* *X*** g 060%@ 2]4[J41

55QeWs" 5{ 5~ 55'55| vqk al VvV d\/] ] ] caU] ‘cd] ca] caU] ca caB]Fca] caU] ca] ca]lca]ca] ca] ca]

ca] ca] eaU] taj ca] cadx.g CaUJ]403814<;a] tapcr] cajseal cahcal oy ca 244 Hz);
55567’7888f9::::::::::.,

cal] ca] ca] cal caD( 'l calU] ca] caV] ca] ca] ca] c™a] ca] ca] ca] ca] cal] ca@ @vaads/ C?DwD
EEEEE FFF8FPFUFFF&EGG LRMS (EI) m/z 226 (M*), 170, 126, 83, 57.

G#GHHHHHH| wogi cMVKT a] V) dV] ] D4] ca] cal] caDL] calU] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca
]ca] ca

cMaJcalc ca] cal] cal] ca] ca aHHHHHL J6
éﬂwP&]QkRgg}:{RR]zupj]e LZJ]U]]E:aU}qggt} %%ﬁlgf‘?%a% O% ca ca'];cg]pg a?%@iﬂf\%ﬂm
] ca] ca] caljsahtakith¢caPbia] ca] ca] ca] cal ca] cal ca] ca] ca! RSSTpTWTTTIVUUVKVnWW
VWWI YYZZZM h[ i [j[k[I[nr]q[|togbZy e ZU]] caD] ca] cabd] ca] caD] ca] ca] ca] ca] ca]c
a] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca

~ + AV T waaabpccd" dRddeeg, e8eCGezezuoj e cal] ca a] cal] c
g][ c[a][g‘ ]ca/] ]ca] cal ca] 28] ca] cg] 3a] ca] cai}]jc]a]%(gecaU] caFE’i]“ 5’]a] ca] ca%’ ajJcal ca
] cay] ca] caﬁiegtthg?ggharbbdnMngdekP&Hﬂkkmnﬂmmﬂ mmol) in CH2Cl»2
nnn{ vqgkf a\ 11 cabca ca] cal] ca] ca] ca] cal] ca
] caU] ca] cal éa]“é' ] 85] Pa] Caes] cdded c‘!ﬂr@&@] c?a]lcch] c%]éa]“éa] daPdafesaieal ca

nLoopppgqdaropwise. After 10 minutes, the resulting mixture was
rvrYrfrrrrrsVtu- vvvvWwwwwmpxxy' ngztole [W]]ca]ca]ca]ca]ca]ca ca] ca] cal c

a] ca] ca] capedpealVacaf c BECAEalpEaPe A} icutes] €8] i) Ea1led]icea cof c&h€a] cal Ry
yz| zz{{s {{ %Jn &hav %%W%WW%YEME%A%EQJ q2h V1 {1 oad cal caj cad cahsal gal cal cau
] ca] ca] ca] ca] ca ca£ca cal ca] cay )d]_@a] ca] ca] caU ca] ¢a] caU] ca] ca] ca] caJ ca] ca
O _tgH) 910982C} 23/ 100@L() ) aprogy raylige 1ol yl},100g00) mmol) at 0 °C.

109%& # /

1L2) 0107 1008 (F AR alFERE R (PR ET- AYNINER ()52, P26 15 - £06%: () -
Xstz[ <1 10t&0p@rayu@@#108@ (Jtigne@#16% b & ()#g‘/t‘ejlocyﬁl(l)tﬁa@wm‘?ziwe&' O-';

@y#10%& QZ tly\{e, the final solution was concentrated and subjected
20 to flash-chromatography (CHC13/AcOEt 85:15) to give 1.44
g (100%) of 4-tert-butyloxycarbonylamino-3-
fluoroformamide, as a white solid. This intermediate
(1.38 g, 5.43 mmol) was dissolved in CH2Clz (20 mL) and,

at 0 °C, were successively added tetrabromomethane (1.93

25 g, 5.80 mmol), triphenylphosphine (1.52 g, 5.80 mmol),
and 1l.4-diazabicyclo[2.2.2)octane (DABCO, 650 mg, 5.80
mmol). The reaction mixture was allowed to warm to room
temperature and stirred 2 h. After evaporation of the
solvent, the crude was triturated in ice-cooled Et20 (20

30 mL) and filtered over Celite. The residue obtained after

evaporation of the solvent was purified by flash-

SUBSTITUTE SHEET (RULE 26)
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chromatography t(hexanes/AcOEt 95:5 to 9:1) to provide 660
mg (51%) of a slighly brown solid: 1H NMR (300 MHz,
cpcls) © 1.51 (s, 9 H), 6.76 (br s, 1 H), 7.05-7.20 (m, 2

<=

H), 8.17 (br t, J = 8.6 Hz, 1 H); 13c NMR (75 MHz,
5 cpcly) O 28.1, 81.8, 113.3 (d, Jcog = 25 Hz), 119.7,
123.0, 128.6, 150.6 (d, Jcp = 242 Hz), 151.8, 164.2;

HRMS (EI) m/z calcd for Cy2H13FN202 (M') 236.0961, found

236.0952; LRMS (EI) m/z 236 (M*), 180, 163, 136, 08, 57.

(4) (205)-10-tert-Butyloxycarbonylamino-11-fluoro-7-

10 trimethylsilyl-camptothecin (26) and (20S)-10-tert-
butyloxycarbonylamino-9-fluoro-7-
trimethylsilylcamptothecin (27) (mixture respectively
1.9:1)

F TMS
BocNH]/ )j BocN AN 0
F Y I S %NI\\/
0
Minor  HO*
Et O
15 Following the procedure described in Example 1-

(2), the compound prepared in Example 1-(1) (66.8 mg,
0.15 mmol) and the compound described in Example (3) (110
mg, 0.50 mmol) provided, after flash-chromatographies
(CHC13/MeOH 96:4; CHCl3/acetone 10:1), 47.6 mg (57%) of a

20 slighly yellow oil containing the above regioisomers: 1n

NMR (300 MHz, CDC13) © 0.54 (d, J = 4.9 Hz, 9 Hminor).

0.65 (s, 9 Hmajor), 0.99 (t, = 7.3 Hz, 3 H), 1.86 (m, 2

H), 3.93 (br s, 1 H), 5.24 (d, J = 16.3 Hz, 1 Hminor).

5.25 (br s, 2 Hmajor), 5.25 (d, J = 16.3 Hz, 1 Hmajor),

SUBSTITUTE SHEET (RULE 26)
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5.30 (br s, 2 Hminor), 5.68 (d, J = 16.3 Hz, 1 Hminor).,
5.69 (d, J = 16.3 Hz, 1 Hmajor), 6.98 (d, J = 3.6 Hz, 1
Hminor), 7.02 (d, J = 3.6 Hz, 1 Hmajor). 7.52 (s, 1
Hminor), 7.53 (s, 1 Hmajor), 7.74 (d, J = 12.1 Hz, 1
5 Hmajor), 7.92 (br d, J = 9.3 Hz, 1 Hpinor), 8.60 (br t, J
= 8.4 Hz, 1 Hminor), 9.08 (d, J = 8.7 Hz, 1 Hmajor);:
HRMS (EI) m/z calcd for CpgH32FN30Si 553.2044, found

553.2022; LRMS (EI) m/z 553 (M%), 493, 479, 453, 435,
424, 409, 394, 380, 353.

10 (5) (205)-10-Amino-11-fluoro-7-
trimethylsilylcamptothecan (28) ﬂ

The compound prepared in Example (4) (41.3 mg,
0.0746 mmol) was deprotected following the conditions
described in Example 9-(3). After workup, the crude was

15 subjected to a flash-chromatography (CHCl3/acetone/MeOH

70:10:1.5) to provide, in order of elution, first 14.1 mg

(42%) of the pure (208) -10-amino-11-fluoro-7-
trimethylsilyl-camptothecin, then a 15.2 mg of a c.a. 1:1
mixture of (208)-10-amino-11-fluoro-7-

20 trimethylsilylcamptothecin and (20S)-10~amino-9-fluoro-7-
trimethylsilylcamptothecin. The characteristics of

(20S)-10-amino-11-fluoro~-7-trimethylsilylcamptothecin are
as follows: kﬂg)+20.0 (c 0.2, CHCl3/MeOH 4:1); 1lH NMR

(300 MHz, CDCl3) © 0.59 (s, 9 H), 1.00 (t, J = 7.4 Hz, 3

25 H), 1.86 (m, 2 H), 3.86 (br s, 1 H), 4.31 (br s, 2 H),
5.21 (br s, 2 H), 5.26 (d, J = 16.4 Hz, 1 H), 5.69 (d, J
= 16.4 Hz, 1 H), 7.30 (d, J = 9.3 Hz, 1 H), 7.50 (s, 1

H), 7.69 (d, J = 11.8 Hz, 1 H); 3I13c NMR (75 MHz,
cDCl3/CD30D 10:1) © 1.4, 7.7, 31.4, 51.9, 66.1, 72.7,
30 97.1, 109.4, 113.6 (d, JcF = 20 Hz), 117.3, 130.8, 134.4,
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| yf #109%& (

)- s~ @! x#10%&' ()-10%&' ()-f#-10%&' ()- 10m 10m

10nF=10%1& () -! Z#109%& () - xW3~_@

L dY#10% & wW-00B88929#100JU& () - F98 YALOYGGE () - F9% kY#109&' () - FOETASEYEINT -

H{f#109%&' (
Y=10%&' () -
10%' ()-"1
3+109%& () -
I 10uu 10u
10%' ()-71

10

15

20

)- {\= !d, F10%& ()-y#- 10% (95 10 10 10
| XY#109h& () - F9 eY#10%c& ()oF% [<{\= !d, ! 1006& ()-!
Q%8 4(,) -1 0 1DYBI{Y - S! 145 10922&7( b7 SEFOUE, ( )1-58. 2}, 434 0d(d,

FRECYEIL e S1OPOE L) -} PIOWE O hud OB 1) 1), 10 - pgen” PB4

uu! &

%%%'42)4'5:1\?’3]&2@()(M'“‘Eogé]s%%gfs(z)d,(zgo'zgn !453.1500; LRMS (EI)

m/z 453 (M%), 424, 409, 394, 352, 181, 131, 119.

Example 11.
Preparation of {(208)-11,12-difluoro-7-
trimethylsilylcamptothecin and {208)-9,10-difluoro-7-

trimethylsilylcamptothecin (mixture respectively 3:1)

TMS F TMS
RV 0] F\JJ§y/L\ O
| t’\ | t/\
A U
Major Etl.“OHo Minor Bt OHD

Following the procedure described in Example 1-
(2), the compound prepared in Example 1-(1) (44.5 mg,
0.10 mmol) and 2,3-difluorophenyl isonitrile [prepared in
20% yield following the procedure of Weber, W. P. et al.,
Tetrahedron Lett., 13, 1637 (1972) with stirring 2 days
at room temperature before workup] (42 mg, 0.30 mmol)
afforded, after flash-chromatographies (CHCl3/MeOH 95:5;

CHCl3/acetone 10:1 to 4:1), 22.6 mg (50%) of a slighly
vellow oil containing the above regioisomers: l1H NMR
(300 MHz, CDCl13) % 0.56 (d, J = 4.8 Hz, 1 Hminor)., 0.65
(s, 9 Hmajor), 1.00 (t, J = 7.4 Hz, 3 H), 1.86 (m, 2 H),
3.87 (br s, 1 Hminor), 3.97 (br s, 1 Hmajor) » 5.0-5.47

(m, 3 H), 5.68 (d, J = 16.5 Hz, 1 H), 5.70 (d, J = 16.4
Hz, 1 Hminor), 7.31 {m, 1 Hminor), 7.44 (dt, J = 9.4, 7.4

Hz, 1 Hmajor), 7.59 (s, 1 Hminor), 7.60 (s, 1 Hmajor),
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10uu 1 y10%Z& () - n 2903

. 109%& ()- #MLOYZ& () -, St 109Z& () - 109@& () - S#- 109Z& () - 2HL[ zX6PEA" 21%% 00y
L& ()-11, 10%6& () -3y&L09%Z& ()-1| 010%&: ()-! P1O%& ()-!: 109%ZZ& ()-uK 5 6
WUB+4 10Z woO 00/35924 PCT/US99/29937
F=1002& ()-!f2#109& ()-! Sf 2#109@Z& () - !Ejlg#m%&' ()-2Zi #10%& () - Z! #10%&' () - Z6
78 EQ" OljHt 10Z F=10% "10% ()-3 'K "10%z& ()-3 $10%& ()-,
109& () - y#-TLOHE (9, 10HA0Z9F) 7" DEBRSSZXGHL BRZL L 10%& KAMS ! 1ET) m/z
1098 ()-,9TH#10% & ()- !X, OTHI00%\ & ()- !, 9THL0WWNE ()- ! " 10%& ()- 3
$5$$3VNVOVRAPAN SEEDZICATH ADF AUTAE (W) GHEELOR ) - found 456.1321;
5100& ()-1 010%& ()-S!/ 10%& ()- Q% % % % &8&"?SH=07!
310%&’ () - LRMB/EEE ) )m/i2 #4966 187 ) - $iys 14P8m: 132 HAD9RT 8336, , FA09E’ () - &7" -
P c'j'' zZX6SH=0Z!
& 10%mme ()-z!: 10%& ()-!s: 10%&' ()-!f: 10%m& ()- 10%r& ()-!!10%me ()-f'"'"'"'""
(}A<SH:OZ!!359!$%g' "()-f2 10%m& ()-s 110%m& ()-fY. 10%m& () -
ly+109%&' () - CO)-@((((((()b@@z! 1Ty _ySHI0%&K' () - m#10%E& () -
10968 () - y#- 10%& () - 10m 10m

5 Preparation of 20S-7-triisopropylsilylcamptothecin

(1) (S)-4-Ethyl-4-hydroxy-6-iodo-3-oxo~-7-
(triisopropylsilyl-2-propynyl)-1H-pyrano[3,4-c]-8-
pyridone

10 Followihg the procedure outlined in example 1-

(1), iodopyridone 2, (200 mg, 0.598 mmol) was combined
with triisopropylsilyl-2-propynyl bromide (329 mg, 1.196
mmol). Chromatography (CH2Cl2/AcOEt 9:1) gave 41.1 mg
(13%) of a white foam: lH NMR (300 MHz, CDCl3) 9 0.91

15 (¢, J= 7 Hz, 6 H), 0.99 (s, 18 H), 1.71 {(m, J =7 Hz, 2
H), 3.65 (s, 1 H), 5.0-5.2 (m, 3 H), 5.45 (d, J = 16 Hz,

1 H), 7.13 (s, 1 H); 13c NMR (75 MHz, cCDCl3) ® 7.7,

11.2, 18.7, 31.7, 44.6, 66.5, 71.9, 87.7, 100.1, 1lle6.6,
118.2, 148.6, 158.0, 173.4; HRMS (EI) m/z caled for

20 C22H32INO4Si (M%) 529.1162, found 529.1145; LRMS (EI)

m/z 529 (MY), 486, 442, 82, 59.
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o0& ()-ySHL0%G & ()-m ySHI0%& ()-m///1/11/]/~ @Z's 4
109&8& () - 1092& () - #- 109Z& ()- 10G 10G 10d Y= )
10%G& () - ! SWoDORER28) - f / / 01=2222X6~_ @Z! ps#10%&Zz& ()-f!F PCT/US99/2993

1 109728 ()-f!e#10%& ()- ! #109%& ()- | #1094 ()- #MLOYZ6& () - 23344: 5USVEWUG+@
10ZF=1092& ()-!YS8: 1 109@Z& ()-![ (#10%

& ()-1" (#1008 ((ROHTOYRE {9 sdpHmIEaZs) (JampByEXEe5055Y66] K@

10ZF=1092" 109& ()-!"10% /& ()-#10% & ()-310% & ()- S#-10% & ()- 10Z
10Z66Z7b88" 9t : WU3K@

10Z! n@ z#10% / & { )~ 0% [}/ & ()1 SA#10% A& (! 1 g#10% (/& () -Lg#10%/ o
I& ()-! 10%/ & )-Lﬁogﬁlxz/rﬁ?l; ’"4“2 lﬁgfrcé‘i)e:‘%’%%ﬁsgk%%%&@@ e R

10/ =10% & (Dhe queRf $IOW/ REEEE) byt @RbHYOY0( LY &hé) - P@OTTLOREST ) - yiedtied;
>>2X60\ 07! | f &yZ" 10%@ @& ()- ' ! X93G' 1092" 2" & () -- !\ 93G, 109" 6" & ()--!110%"
& ()- 11100623 JmdlOP6 &S [ ) 052 @iA0ADAlAAIOPIOS10E (] #ADIR (3- 010" S'
108" "

10S" S"! y &y ZHLRABS" &I R) -(CHoSZ" 103 \@ &0k, ' 'Ace 1090'66" & 492, ApBsgD: DDDWJ
BOPLO#10%&' ()~ ST#10966&" ()- I #10%+& ()- ! xf #10941& () -1 ! yf#109%& ()-1!y"10%
& () - GEEFIFFFRFzpPB20 2869, 1742, 1658, 1598, 1555, 1466, 1230,
1220, 1158; IH NMR (300 MHz, CDCl3) © 1.02 (t, J = 7
Hz, 3 H), 1.18 (d, J = 7 Hz, 18 H), 1.60-2.0 (m, 5 H),
2.17 (s, 1 H), 5.31 (d, J = 16 Hz, 1 H), 5.41 (s, 2 H),
10 5.76 (d, J = 16, 1 H), 7.61 (t, J = 7 Hz, 1 H), 7.69 (s,
1 H), 7.78 (£, J =7 Hz 1 H), 8.20 (t, J = 7 Hz, 2 H);
13¢c NMR (125 MHz, cDbCl3) ® 7.9, 13.5, 19.2, 31.7, 52.6,

66.5, 72.9, 98.4, 118.6, 127.1, 129.7, 130.2, 130.4,
133.6, 136.3, 145.0, 146.0, 150.3, 150.6, 157.4, 174.1;

15 HRMS (EI) m/z calcd for Co29H3gN204S8i (M*) 504.2444,
found 504.2436; LRMS (EI) m/z 504 (M%), 461, 433, 419,
405, 391, 375, 361, 347, 311, 275, 174, 93, 69, 59,

Example 13.

Preparation of 20S-7-triisopropylsilylcamptothecin

20
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Following the procedure outlined in example 1-
0.450 mmol)

iodopyridone 2, (150 mg,
5 triethylsilyl-2-propynyl
Chromatography

white foam: 1 NMR

Hz,
H),

6 H),
3.57

0.92 (t, J =

{s, 1 H), 4.9-5.1

10 1 H), 7.13 (s, 1 H);

7.4, 7.6,
116.5, 118.1,

31.5, 44.5,
148.5, 158.0,
(Mt)

for Ci1oH2¢gINO4Si

487
96,

(EI)
141,

(M%),
83, 68,

m/z
125,

458,

15 57.

(2) (208)

bromide
(CH2Cl2/AcOEt 9:1)
({300 MHz,
8 Hz,
(m,

13c nMr
66.3,

487.0676,

430,

(1),
was combined with
(210 mg, 0.90 mmol).

gave 97.0 mg (45%) of a

cpclz) O 0.54 (q, J =

8
7 Hz, 2
16 Hz,

12 H),
3 H),

1.74
5.46

{m, J =
(d, J =
cpciz) ©

(75 MHz, 4.1,

71.8, 100.0,

173.2;

88.7, 99.2,

HRMS (EI) m/z calcd

found 487.0688; LRMS

420, 402, 360, 332, 153,

~7-Triethylsilylcamptothecin

Following the procedure outlined in example 1-(2),

the pyridone described above

29.8 mg (65%)

20 CH2Clp); IR (CHCl3, cm~1)

1658, 1599, 1219, 1199,

0.80-1.00 (m,
HY, 5.22-5.27
(t, J = 7 Hz,

12 H),
3 H),
7.63

(m,
1 H),

25 H), 8.18 (m, 2 H);

7.9, 31.7, 52.1,
129.7, 131l.2,
150.9, 157.6,

66.5,
132.6,
174.1;

of a light vyellow solid:

3015,

1158;
1.0-1.18
5.69

(s,
13c NMR (125 MHz, CDCl3) 5
72.9,

136.1,
HRMS

(48.7 mg, 0.1 mmol) yielded

(o]} +35.9 (c 0.2,

3002, 2960, 2935, 1741,

1H NMR (300 MHz, CDCl3) O

(m, 6 H), 1.70-1.90 (m, 2
(d, J = 16 Hz, 1 H), 7.58
1 W), 7.72 (¢, J =T Hz 1
5.0, 7.6,
97.7,
142.6,
(EI)

118.3,
146.6,

m/z

127.4,
147.9,

127.9,
150.2,

calcd for
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10% h hé& +G 9 h .
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h& ()-!0 10n{9 M), 433, 418, 408, 56, 2

0Z[\=]]] " wX6~ @)I 11 "#10/@ O-s! "160& ()-'sl y#lO%l4&'§)-!| |y#10%/éz ()-11
y#10%&' ()-'19§10Q/&8()1‘49,n‘13‘7‘“13}3rg\1£(9| | 1994 B0% W& ()27410 10 10 =

109%&' ()-!38

109%& () -TI"#109%&' ()-!el "#10%=& ()-aaaaccd}[9g\=0!"!!1pLS#10% U} U& () -g! yS#1
0%U&' () - 4! B QY UL WE () - 41 f S#10%UsU& () - 4#10%

5 Preparation of (208)-7-(dimethyl-(1"5,2°5,5"5) 1,7
dimethylnorpinylsilyl)camptothecin

(1) (S)-4-Ethyl-4-hydroxy~6-iodo-3-0xo-7-(dimethyl-
(15,25,585) 7,7 dimethylnorpinylsilyl-2-propynyl)-1H-
10 pyrano[3,4-c] —8—;5yridone

Following the procedure outlined in example 1-(1),
iodopyridone 2 (150 mg, 0.450 mmol) was combined with
dimethyl- (15, 28, 585)7,7 dimethylnorpinylsilyl-2-propynyl
bromide (281 mg, 0.90 mmol) . Chromatography

15 (CH2Cl2/AcOEt 9:1) gave 100.8 mg (39%) of a white foam:
1§ NMR (300 MHz, CDCl3) ® 0.10 (d, J = 2 Hz, 6 H), 0.48-

0
0.70 (m, 2 H), 0.72 (s, 3 H), 0.93 (t, J = 7 Hz, 3 H),
1.10 (s, 3 H), 1.15-1.40 (m, 3 H), 1.60-1.85 (m, 6 H),
1.88-2.00 (m, 1 H), 2.05-2.20 (m, 1 H), 3.58 (s, 1 H),

20 4.95 (m, 3 H), 5.46 (d, J = 16 Hz, 1 H), 7.13 (s, 1 H):

13c NMR (75 MHz, CDCl3) O 0.78, 7.8, 20.2, 23.1, 24.0,
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U&' ()-10% U& ()-deeef @[g\gzX9.= 10 U =10% U&' () -!} <1z#10%M& j(1he 7003
1} <1Zz#1008JU& ()-= K /10% U& ()-!, &y#1008JU& ()-'1, &y#10% U
U&'()-\g]g“gkgwggglhjkh 10
=11 G , " 1OVOVE30R4 : |, , " 1094HHE () - : #109@Z& () - 109@Z& () -, #- 10EFYI?2IH7y 10
Ulhl/lalrjzkk}[gkh 10 U\ #1098 () - >! s, #1098 () - >! x; #10% () - >F 109&&! () -
1092& ()-1. . "109%Z2& () - k | xmmmmmzody! 10 U, #@0%& ()- 10Z 10Z 10ZFY=
24.8, 25.3, 27.0, 31.3, 31.7, 39.7, 40.7, 44.7, 49.1,

66.5, 71.9, 91.0, 98.5, 100.3, 116.6, 118.3, 148.7,
158.0, 173.4.

(2) (208)~7~(dimethyl-(1°5,2°5,5"9) 7,7
5 dimethylnorpinylsilyl)camptothecin

Following the procedure outlined in example 1-(2),

the pyridone described above (57.0 mg, 0.1 mmol) yielded
29.4 mg (54%) of a light yellow solid: [%*)}?%, +29.2 (c
0.2, CH2Cl2); IR (CHCl3, cm~l) 3020, 3000, 2980, 2972,
10 2939, 2914, 2824, 2867, 1741, 1658, 1599, 1556, 1264,
1231, 1201, 1157, 843; 14 NMR (300 MHz, CDCl3) © 0.50-

0.70 {(m, 8 H), 0.90-1.10 (m, 9 H), 1.10-1.35 (m, 4 H),
1.40-1.60 (m, 3 H), 1.72 (m, 1 H), 1.80-1.95 (m, 2 H),
2.05-2.11 (m, 2 H), 5.25 (d, J = 16 Hz 1 H), 5.27 (s, 2

15 H), 5.69 (d, J= 16 Hz, 1 H), 7.58 (t, J= 8 Hz, 1 H), 7.62
(s, 1 H), 7.72 (t, J= 8 Hz, 1 H), 8.10-8.2 (m, 2 H); 13c
NMR (125 MHz, CDCl3) O 1.4, 7.9, 19.9, 23.0, 24.6, 25.3,

26.8, 31.6, 31.7, 39.6, 40.5, 49.3, 52.0, 66.5, 72.9,
97.7, 118.3, 127.3, 128.3, 129.7, 131.2, 132.1, 134.6,
20 144.6, 146.6, 148.0, 150.2, 150.9, 157.6, 174.0; HRMS

(EI) m/z caled for C32H38N204Si (M%) 542.2601, found

542.2588; LRMS (EI) m/z 542 (M%), 498, 487, 460, 443,
431, 406, 387, 377, 362, 333, 318, 304, 289, 275, 219,
178, 166, 141, 115, 95, 67.

25 Example 15.

(20S)-7-(3-cyanopropyldimethylsilyl)camptothecin
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109@8&' () - SOVEES9RY - | SSH10%& ()-! SH10%&' () - Y109Z& () - r ssssst FETUSLAY3
U'11sS 109 ()- 10%& () -, #- 10%@& ()- 1QZ 10Z 10Z3Y= 109%Z& ()-

In, g#10% ()-5t tnttuu(u}\=-—_= 10 U1  “P109@ & ()- "10%& ()-'s
"100& ()-!  "109%& ()-#10%@& ()- sBCLO%EE ()- (u, u. udu2udubueF~ = 10 U !"
"10%@ & ()-F "10%@ & ()-F "10%@ & ()-F "10%@ & ()-F "10%@ & ()-F

"10%@ & () - F6u8u; u?uCuCueF~_= 10

(1) (S) -4-Ethyl-4-hydroxy-6-iodo-3-oxo~7~ (3~
cyanopropyldimethylsilyl-2-propynyl)-1H-pyrano{3,4~-c}-8-

pyridone

5 Following the procedure cited by Rico and co-workers
(J. Org. Chem. 1994, 59, 415), iodopyridone 2, {150 mg,
0.450 mmol) was combined with 3-cyanopropyldimethylsilyl-
2-propynyl bromide (165 mg, 0.678 mmol), K2C0O3 (124 mg,
0.90 mmol), BugN*Br~ (14.5 mg, 0.045 mmol), H20 (0.02 mL)

10 and toluene (3.6 mL). This mixture was refluxed for 1 h.
After filtration and chromatography (CH2Clo/AcOEt 9:1)
34.0 mg (15%) of 'a white o0il was obtained: 1y NMR (300
MHz, cDcl3) ® 0.17 (s, 6 H), 0.70-0.80 (m, 2 H), 0.98
(¢, J=17Hz, 3 H), 1.70-1.90 (m, 4 H), 2.39 (t, J=17, 2

15 H), 3.66 (s, 1 H), 4.9-5.22 (m, 3 H), 5.51 (d, J = 16 Hz,
1 H), 7.19 (s, 1 H); 13c NMR (125 MHz, CDCl3) ® -2.1,

7.8, 15.4, 20.5, 20.6, 31.6, 44.6, ©66.4, 71.9, 89.1,
99.6, 100.0, 116.7, 118.3, 119.7, 148.8, 158.0, 173.3:

HRMS (EI) m/z calcd for C19H23IN204Si (M*) 498.0472,

20 found 498.0480; LRMS (EI) m/z 498 (M%), 483, 470, 445,
430, 416, 402, 392, 371, 348, 335, 306, 290, 266, 223,
202, 185, 163, 136, 126, 109, 98, 81, 69, 57.

(2) (208)-7-(3-cyanopropyldimethylsilyl)camptothecin
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(2) (20S8)-7-(3-halopropyldimethylsilyl)camptothecin

Following th‘e procedure outlined in example 1-(2),

the pyridone described above (51 mg, 0.1 mmol) yielded 23

20 mg (49%) of a 1light yellow solid. Analysis of the
spectral data identified this solid as a 3 component

mixture corresponding to the chloro, bromo and the iodo

derivatives in a 1.6:1:1.3 ratio: [a]2D0 +30.8 (¢ 0.2,

CHpCl2); IR (CHCl3, cm~l) 3029, 3012, 2980, 2963, 2933,
25 1742, 1658, 1600, 1556, 1258, 1233, 1218, 1200, 1158,
1045, 843, 822, 794; lH NMR (300 MHz, CDCl3) © 0.69 (s,

6 H), 1.04 (t, J = 7 Hz, 3 H), 1.18-1.30 (m, 2 H), 1.60-
2.0 (m, 4 H), 3.15 (t, J= 7 Hz, 2 H, assigned to iodo),
3.36 {(t, J= 7 Hz, 2 H, assigned to bromo), 3.48 (t, J =7
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118.4, 120.4, 124.8, 132.1, 133.2, 136.7, 142.8, 146.2,

5 146.4, 149.0, 150.2, 150.8, 157.5, 169.1, 174.1; LRMS

(EI) m/z 520 (M%), 478, 463, 421, 377, 347, 320, 291,
57.

Example 18.

(2) (20S)10-Acetoxy-7-tert-butyldimethylsilylcamptothecin

10 Fcllowing the procedure outlined in example 2-
(2), the pyridone described above (34.5 mg, 0.071 mmol)

yielded, using the same chromatographic conditions, 21.3
mg (58%) of a light yellow solid: [a]y +36.2 (c 0.2,

CHpClp); IR (CHCl3, cm~l) 3029, 3000, 2958, 2931, 2902,
15 2885, 2859, 1742, 1659, 1600, 1557, 1504, 1464, 1371,
1256, 1232, 1195, 1166, 1045; 1H NMR (300 MHz, CDCl3) O
0.69 (s, 6 H), 0.90 (s, 9 H), 1.04 (t, J = 7 Hz, 3 H),
1.80- 2.00 (m, J = 7 Hz, 2 H), 2.40 (s, 3 H), 3.81 (s, 1
H), 5.30 (d, J = 16 Hz 1 H), 5.31.(s, 2 H), 5.75 (d, J =
20 16 Hz, 1 H), 7.53 (dd, J 3= 9 Hz, J 2= 2 Hz, 1 H), 7.65
(s, 1 H), 8.08 (d, J = 2 Hz, 1 H), 8.21 (d, J = 9 Hz, 1
H)y; 13c NMR (125 MHz, cpcl3) © 0.6, 7.9, 19.3, 21.5,

27.2, 31.7, 52.5, 66.5, 72.9, 97.7, 118.4, 120.4, 124.8,
132.1, 133.2, 136.7, 142.8, 146.2, 146.4, 149.0, 150.2,
25 150.8, 157.5, 169.1, 174.1; HRMS (EI) m/z calcd for

CogH32N206Si (MT) 520.2030, found 520.2014 LRMS (EI) m/z

520 (M%), 478, 463, 421, 377, 347, 320, 291, 57.
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Example 19.

(20S) 10-Hydroxy-7-tert-butyldimethylsilylcamptothecin
(DB-67)

5 Following the procedure outlined in example 5,
(13.4 mg, 0.026 mmol) of the compound described in
example 18 was converted to the hydroxy derivative.

Purification (2:1 CH2Cl2:Acetone) on a preparative TLC
plate gave 10.6 mg (85%) of a yellow solid: kﬂgo +17.4 (c

10 0.2, 3:1 CH2Cl2/MeOH); 1H NMR (300 MHz, 3:1 CDC13/CD30D)
8 0.66 (s, 6 H), 0.88-1.05 (m, 12 H), 1.80- 2.00 (m, 2
H), 5.25-5.30 (m, "3 H), 5.70 (d, J = 16 Hz, 1 H), 7.37
(dd, J 1= 9 Hz, J 2= 2 Hz, 1 H), 7.54 (d, J = 2 Hz, 1 H),
7.60 (s, 1 H), 8.05 (d, J = 9 Hz, 1 H); 13c NMR (125
15 MHz, (3:1) CDCl3:cb3op) © 8.1, 20.6, 27.6, 30.4, 31.9,

53.6, 6.5, 73.9, 098.6, 112.1, 118.8, 123.3, 132.1,
135.6, 137.4, 141.6, 143.8, 147.3, 148.4, 152.6, 157.5,

158.7, 174.7; HRMS (EI) m/z calcd for C2gH30N205Si (M%)

478.1924, found 478.1947 LRMS (EI) m/z 478 (M*T), 434,
20 421, 377, 304, 284, 227, 178, 149, 137, 109, 97, 83, 69,
57.
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Example 20

Preparation of (20S8)-7-(trimethylsilylmethyl)camptothecin

TMS

N
N/ Y,

Et
OHO

(1) (S)~4-Ethyl-4-hydroxy-6-iodo-3-oxo~7~ (4~
5 trimethylsilyl-2-butynyl)-1H~pyrano(3,4-c]-8-pyridone

Following the procedure described in Example 1-
(1), iodopyridone (2) (200 mg, 0.60 mmol) and 4-
trimethylsilyl-2-butynyl bromide (245 mg, 1.20 mmol)
gave, after flash-chromatography (CH2Cl2/AcOEt 9:1), 77.7

10 mg (28%) of a white foam: [u]p +62.7 (c 0.2, CHCl3); IR

(CHC13, cm~l) 3540, 3026, 2955, 1742, 1649, 1607, 1529,

1250, 1219, 1208, 1158, 1140; 1H NMR (300 MHz, CDC13) &

0.06 (s, 9 H), 0.92 (t, J= 7.4 Hz, 3 H), 1.44 (t, J
2.4 Hz, 2 H), 1.76 (m, J = 7.4 Hz, 2 H), 3.74 (s, 1 H)
15 4.98 (br s, 2 H), 5.07 (d, J = 15 Hz, 1 H), 5.48 (d, J

i

16.4 Hz, 1 H), 7.15 (s, 1 H); 13Cc NMR (75 MHz, CDCl3) &
-1.96, 7.5, 7.6, 31.5, 44.8, 66.3, 71.7, 84.3, 100.3,
116.3, 118.1, 148.3, 157.9, 173.3; HRMS (EI) m/z calcd

for C37H22INO4Si (M*) 459.0352, found 459.0363; LRMS
20 (EI) m/z 459 (M1t), 444, 386, 348, 73, 57.

(2) (208)~-7-(Trimethylsilylmethyl) camptothecin
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Following the procedure described in

Example 1-(2), the compound prepared in (1) (46 mg, 0.10
mmol) vyielded, after flash chromatographies (CH2Cl>/MeOH

96:4; CHpClp/acetone 9:1), 16.2 mg (38%) of a 1light

5 yellow solid: kﬂg)+37.6 (c 0.2, CHC13):; IR (CHCl3, cm~1)
3002, 2984, 2962, 1741, 1659, 1601, 1572, 1559, 1253,
1219, 1197, 1157, 849; 1lH NMR (500 MHz, CDCl3) & -0.34
(s, 9 H), 0.62 (t, J = 7.3 Hz, 3 H), 1.48 (m, 2 H), 2.31
(d, J = 3.0 Hz, 2 H), 3.53 (s, 1 H), 4.74 (s, 2 H), 4.89

10 (d, J = 16.2 Hz, 1 H), 5.34 (d, J = 16.2 Hz, 1 H), 6.85
(s, 1 H), 7.20 (t, J= 7.8 Hz, 1 H), 7.36 (¢, J = 7.4 Hz,
1 H), 7.57 (d, J = 8.4 Hz, 1 H), 7.78 (d, J = 8.4 Hz, 1

H); 13c NMR (75 MHz, CDCl3) & -0.32, 1.1, 7.9, 31.6,

50.3, 66.4, 72.9, 98.1, 112.3, 124.4, 125.84, 126.91,
15 127.2, 130.1, 130.5, 144.6, 147.4, 149.2, 150.3, 151.5,

157.7, 174.1; HRMS (EI) m/z calcd for Cp4H2gN204Si (M%)

434.1676, found 434.1662; LRMS (EI) m/z 434 (M%), 390,
362, 316, 290, 242, 223, 185, 147, 93, 73.

Example 21.

20 (208) -10-Hydroxy-7-[ (2-trimethylsilyl)ethyl]camptothecin
(36a) (DB-174)

(1) (4,4-Dibromo-but-3-enyl)trimethylsilane
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This known compound was prepared by a
modification of the procedure in Piers, E.; Gavai, A. V.
J. Org. Chem. 1990, 55, 2374. To a flame dried flask
was added dry CH2Cl2 (150 mL) and triphenylphosphine (16
5 g, 61.2 mmol). The temperature was lowered to 0° C and
CBrg (10.15 g, 30.6 mmol) was added portionwise. After
30 min, a solution of 3-trimethylsilylpropanal (2.0 g,
15.3 mmol) in dry CH2Cl2 (20 ml) was added. After 1 h at
0°C, the reaction was diluted with ether and filtered
10 through celite. The celite was rinsed with ether (4x50
mL) and the combined ether solution was extracted with
H20 (100 mlL), saturated NaHC0O3 (100 mlL), saturated NH4C1
(100 mL) and brine (100 mL). The organic layer was dried
(MgS0O4), filtered and evaporated to give a crude white
15 solid. The solid residue was washed with pentane. The
pentane solution was concentrated and the oily residue
was chromatographed on silica gel (pentane 100%) to give
(4,4-dibromo-but-3-enyl)trimethylsilane as a clear oil
weighing 3.7 g. lH NMR showed 27% contamination by

20 remaining pentane which gives a corrected yield of 62%:
IR (neat, cm~1l) 2953, 2922, 2898, 1620, 1443, 1413, 1249,
1176, 1034, 986, 859, 837; 14 NMR (300 MHz, CDCl3) &
0.03 (s, 9 H), 0.62-0.67 (m, 2 H), 2.06-2.14 (m, 2 H),

6.41 (t, J =7 Hz 1 H); 13Cc NMR (75 MHz, CDCl3) & -1.9,
25 15.1, 27.7, 87.5, 141.2.

(2) 5-Trimethylsilanylpent-2-yn-1-ol (40)

To a flame dried flask was added (4,4-dibromo-
but-3-enyl)trimethylsilane (3.43 g, 12 mmol). Dry THF
(150 mL) was added and the mixture was cooled to -78° C.

30 BuLi 1.6N in hexanes (24 mmol, 15 mL) was added and the

mixture was stirred 1 h at -78° C, warmed to 22° C, and
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stirred for an additional 1 h. Finally, paraformaldehyde

g) was added and the mixture was refluxed. After

3.5 h the reaction was cooled to 22° C and sat. NH4Cl (50

was added. The contents of the flask were

transferred to a separatory funnel and extracted with

ether

(3200 mL). The organic layer was dried (Na2S04),

filtered and evaporated to give a crude vyellow oil.
Flash chromatography on silica gel (pentane/ether 5:1)
afforded 1.57 g (84%) of b5-trimethylsilanylpent-2-yn-1-
ol: IR ({neat, cm~ 1) 3350, 2953, 2219, 1436, 1412, 1318,
1249,

cpciz) & -0.003 (s, 9 H), 0.76 (t, J = 8 Hz 2 H), 1.75

1178, 1124, 1015, 905, 853; 1y NMR (300 MHz,

1 H), 2.20-2.24 (m, 2 H), 4.21 (br s, 2 H); 13c NMR

(75 MHz, CDCl3) & -1.3, 13.8, 116.4, 51.7, 78.2, 88.9;

HRMS

(EI) m/z calcd for C7H130Si (M - CH3) 141.0736,

found 141.0733 LRMS (EI) m/z 141 (M - CH3), 123, 113,
103,

97, 91, 85, 75, 66, 59.

(3) (5-Bromopent-3-ynyl)trimethylsilane (41)
To a flame dried flask was added PPh3 (1.76 g,
6.73 mmol) followed by dry CH2Cly (60 mL). The mixture

was placed in an ice bath and bromine (0.34 mL, 6.41

mmol)

25

was added dropwise. A small amount of PPh3 was

added until the reaction went from yellow to clear in

color. After 0.5 h at 0° C, 5-trimethylsilanylpent-2-yn-
1-o0l

(1.0 g, 6.41 mmol) was dissolved in CH2Cl2 (5 mL)

and added dropwise. After 4 h at 0; C, the reaction

mixture was poured into a separatory funnel, diluted with

30

pentane (250 mL) and extracted with H20 (100 mL) and sat.
NaHCO3 (100 mL). The organic layer was dried (MgSO4),

filtered and reduced in volume to 50 mL. The crude

solution was chromatographed on a pad of silica gel with
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pentane (500 mL). After evaporation of the pentane, (5-

bromopent-3-ynyl)trimethylsilane (1.2 g 87%) was obtained
as a clear oil: IR (neat, cm~l) 2953, 2922, 2899, 2230,
1431, 1317, 1248, 1208, 852; lH NMR (300 MHz, CDCl3) &
5 0.03 (s, 9 H), 0.79 (t, J= 8 Hz, 2 H), 2.28 (tt, J 1= 8
Hz, J = 2 Hz, 2 H), 3.92 (t, J = 2 Hz, 2 H); 13c NMRr
(75 MHz, CDCl3) & 1.7, 13.6, 15.7, 15.8, 74.6, 90.2; HRMS
(EI) m/z calcd for C7H12BrSi (M - CH3) 202.9892, found
202.9889 LRMS (EI) m/z 203 (M - CH3), 137, 73, 66.

10 (4) (20S)-4-Ethyl-4~hydroxy-6-iodo-3-oxo=7- (5-
trimethylsilanylpent-2-ynyl)-1H~pyrano[3, 4-c]-8-pyridone
(43)

Following the procedure described in Example 1-

(1), iodopyridone (2), (0.2 g, 0.6 mmol)] and (5-

15 bromopent-3-ynyl)trimethylsilane (260 mg, 1.18 mmol)
provided after flash chromatography (CH2Cl2/EtOAc 95:5)

0.21 g (74%) of (20S)-4~-ethyl-4-hydroxy-6-iodo~3-oxo-~7-
(5-trimethylsilanyl-pent-2-ynyl)-1H-pyrano(3,4-c]-8-

5
pyridone as a white foam: [a]'bo +54.4 (c 0.2, CH2Clz); IR

20 (CHCl3, cm~l) 2952, 1746, 1648, 1528, 1427, 1138, 856,
755; 1H NMR (300 MHz, CDCl3) & - 0.03 (s, 9 H), 0.76 (t,

J =8 Hz, 2 H), 0.96 (t, J= 7 Hz, 3 H), 1.70-2.00 (m, J
= 7 Hz, 2 H), 2.16 (t, J = 8 Hz, 2 H), 3.77 (s, 1 H),
5.04 (s, 2 H), 5.10.(d, J = 16 Hz, 1 H), 5.49 (d, J = 16

25 Hz, 1 H), 7.16 (s, 1 H); 13c NMR (75 MHz, CDCl3) & -1.6,

7.8, 13.6, 15.7, 31.7, 44.8, 66.5, 71.9, 72.4, 88.1,
100.5, 116.6, 118.3, 148.6, 158.2, 173.5; HRMS (EI) m/z

calcd for C18H24INO4Si (M*) 473.0519, found 473.0507

LRMS (EI) m/z 473 (M%), 458, 386, 360, 346, 139, 73, 57.
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- f109%4!'}& ()-:! f109G!'}& ()-:! f109Q!'}& ()-:! f109Q!'}& ()-:!)? fvVer 110
f1094 '} & ()-:! f10%4!'}& ()-:! f10%9!'}& ()-:! f10%9!} & ()-:!
f109% !} & (wod0)3B9Fa~bF* f10 f10 f10% '} & ()-:! f10%!} & ()- - RCT/US99/29937
99
{5) (20S5)-10-Acetoxy~-7~[(2-~

trimethylsilyl)ethyllcamptothecin (45)

Following the procedure described in Example 1-

(2), a mixture of the iodopyridone prepared in (4) above

5 (56.8 mg, 0.12 mmol) and p-acetoxyphenyl isonitrile (48
mg, 0.3 mmol) provided after flash chromatography
(CH2Cl2/Acetone 10:1) 33.2 mg (55%) of (205)-10-acetoxy-

7-[(2-trimethylsilyl)ethyl]jcamptothecin as a tan solid:
(@2’ +21.0 (c 0.2, CH2Cl2); IR (CHCl3, cm~l) 3039, 2996,

10 2954, 1744, 1660, 1602, 1509, 1371, 1229, 1177; IH NMR
(300 MHz, CDCl3) & 0.17 (s, 9 H), 0.88-0.95 (m, 2 H),
1.03 (t, J = 7 Hz, 3 H), 1.80-2.00 (m, J = 7 Hz, 2 H),
2.42 (s, 3 H), 3.00 (m, 2 H), 4.01 (br s, 1 H), 5.22.(s,
2 H), 5.30 (d, J =16 Hz, 1 H), 5.74 (d, J = 16 Hz, 1 H),

15 7.54 (dd, J; = 9 Hz, Job = 2 Hz 1 H), 7.66 (s, 1 H), 7.72
(d, J = 2 Hz, 1 H), 8.22 (d, J = 2 Hz, 1 H); 13c NMR
(125 MHz, CDCl3) & -1.8, 7.9, 17.7, 21.4, 24.3, 31.7,
49.3, 66.4, 72.9, 98.1, 114.5, 118.6, 125.4, 126.6,
127.2, 132.2, 146.8, 147.0, 147.5, 149.6, 150.3, 151.9,

20 157.7, 169.4, 174.0; HRMS (EI) m/z calcd for

C27H3QN206S1i (Mt) 506.1873, found 506.1869 LRMS (EI) m/z

506 (M%), 464, 436, 420, 347, 336, 277, 193, 151, 109,
73.

(6) (20S)-10-Hydroxy-7-{(2-
25 trimethylsilyl)ethyl]camptothecin (36a)

A mixture of the compound prepared in (5) above
(17.7 mg, 0.035 mmol) and K2CO3 (9.7 mg, 0.07 mmol) in

MeOH (0.2 mL) and H20 (0.2 mL) was stirred for 1.5 h at

room temperature. The mixture was acidified with AcOH (8
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f10% )& ()-:! f10%!}& ()-:! f10%!}& ()-:!)? f vVv6* f10 f1
floégui&f%--u floé’;!i&f%-;! flocﬁ!%&-E%- !)flo%\}ll}&'() 3 %“‘}%&%‘53%10
f10 f10%!}& ()- f10%1}8& ()-:! f10%1}& ()-:! f10%!}& (

f109%!}& ()wo'o))/’35§24'%37 VV6* 10 f10%1}& ()-:! f10%!} & ()-POT/US99/29937
-

f10%!} & ()-: 100

10

15

20

25

drops), diluted with brine (10 mL) and extracted with
EtOAc (10x20 mL). The combined organic layers were dried

(Na2S04) and evaporated. The crude residue was subjected
to two chromatographies (CH2Cl2/MeOH/AcOH 96:3:1 followed
by CH2Cl2/Acetone 5:1), which gave 7.6 mg (47%) of (20S)-
10~hydroxy-7-[ (2-trimethylsilyl)ethyl])camptothecin as a
yellow solid: [a]2® +31.3 (c 0.2, CHpClo/MeOH 3:1);  1H
NMR (300 MHz, CDCl3) 80.15 (s, 9 H), 0.84-0.95 (m, 2 H),
0.99 (t, J = 7 Hz, 3 H), 1.80- 2.00 (m, J = 7 Hz, 2 H),
2.99-3.05 (m, 2 H), 5.20 (s, 2 H), 5.29 (d, J = 16 Hz 1
H), 5.62.(d, J = 16 Hz 1 H), 7.33 (d, J = 2 Hz, 1 H),
7.40 (dd, Jy = 9 Hz, Jp = 2 Hz, 1 H), 7.63 (s, 1 H), 8.01
(d, J =9 Hz, 1 H); 13c NMR (125 MHz, CDCl3) &5-1.8, 8.3,

17.9, 25.1, 32.2, 66.9, 74.4, 99.1, 106.0, 116.1, 119.7,
124.0, 128.4, 129.8, 132.3, 145.5, 146.8, 148.3, 150.1,
153.0, 158.6, 159.4, 175.1; HRMS (EI) m/z calcd for

Co5HogN205S1i (MY) 464.1767, found 464.1788 LRMS (EI) m/z

464 (M%), 420, 405, 391, 364, 347, 167, 149, 104, 91, 73.

This compdund showed activity inhibiting cell
proliferation in several 1lines of glioma cells (U887,
Al72, SG388, T98G, LN-Z308) with median effective

concentrations of 10-100 ng/ml.
Example 22

(208)-10-Amino-7-[2~trimethylsilyl)ethyl]camptothecin
(36b) (DB-173)

SUBSTITUTE SHEET (RULE 26)



£109% 1} & ()
- £10% 1} & ()
10 F1094 !}

: 10%'}& ()-:1')? f; <=ABCD~bF* f10 f10 flO@@!}éﬁé%ﬁﬁ?&% YVE*
& ( d
0
!

f
f1094131& ()-:! f109%41}& ()-:! f109%!}& ()-:

)-:1 F109%413& ()-:! f109%13& ()-:! f10% !} & ()gn

|
937
£10% 1} & (w0 003974 > aef gh~bF* £10 10 F10% 13 & ()-:! f100%4 5 {52
£109%13& ()-: Lo1
NH,
(1) (208)-10-tert-Butyloxycarbonylamino-7~[ (2~

trimethylsilyl)ethyl]lcamptothecin (45b)

Following the procedure described in
5 Example 1-(2), a solution of the iodopyridone prepared in
Example 21-(4) above (56.8 mg, 0.12 mmol) was reacted
with 4-tert-butyloxycarbonylaminophenyl isonitrile (65.4
mg, 0.3 mmol). Column chromatography (CH2Cl2/Acetone
10:1) gave 38 mg (56%) (205)-10~-tert-

10 butyloxycarbonylamino-7-[(2-trimethylsilyl)ethyl]

camptothecin as a tan solid: kﬂgo + 18.5 (¢ 0.2, CH2Cl2);

IR (CHC13, cm~l) 3019, 1738, 1658, 1600, 1531, 1215,
1155, 761; lH NMR (300 MHz, CDCl3) & 0.19 (s, 3 H),
0.90-0.96 (m, 2 H), 1.03 (t, J = 7 Hz, 3 H), 1.58 (s, 9
15 H), 1.8-2.0 (m, 2 H), 3.02-3.08 (m, 2 H), 3.89 (s, 1 H),
5.21.(s, 2 H), 5.30 (d, J = 16 Hz, 1 H), 5.75 (d, J = 16
Hz, 1 H), 6.85 (br s, 1 H), 7.57 (dd, J 1= 9 Hz, J 2= 2
Hz, 1 H), 7.61 (s, 1 H), 8.11 (d, J = 9 Hz, 1 H), 8.31
(br s, 1 H); 13c NMR (75 MHz, CDCl3) & -1.7, 8.0, 17.5,
20 24.4, 28.5, 31.8, 49.5, 66.5, 73.0, 77.4, 81.4, 97.7,
110.1, 118.2, 123.3, 126.7, 127.6, 131.4, 137.8, 146.2,
147.4, 150.37, 150.4, 152.6, 157.8, 174.1; HRMS (EI) m/z
calcd for C30H37N306Si (M*Y) 563.2452, found 563.2426
LRMS (EI) m/z 463 (M - Cs5HgO2), 419, 404, 363, 363, 346,
25 332, 289, 246, 149, 131, 73, 57.
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| f#-1098 & ()-!10% 10% 10% |1 =1096& ()- f10%!}& ()-:!)?

fTF*6710%8 & ()--6710B & ()--6710B & ()--67108 & ()--6710% & ()=

| #10% & ()_w8)00,35924 0 0 0 %T/US99/29937

ISlO@G&f()-tX<*671096671096&f()--6710A§§ ()--16710%8 & ()--6710%8 & ()--/KY

J56710%B & ()--| @6710% 6710% & ()--67 %5 "()--6710%8 & ()--/KY

J567109% & ((2)- 6(AM9 <2 ¢ Aminvg* 67 1D 67 AOREL 61 1yBY20%0)&) Crmpt€thecin

J556710% & (:) =-6710% & ()--(6710W8 & ()-- @67109 6710% & ()--/KY

J56710% & () 6-16?710% & ()--6710% & ()--6710N & ()-- tD*6710% / KY

J56710%8 & ()--6710%B & ()--67108 & ()--6710% & ()--6710 & ()--&+/ 3_?*6710%

671096&f()--671096&f()--671096&f()--671096&f()--671096&f()--671096&f()--345
The camptothecin derivative prep ared in

\ @ 6710% 710% --)6710 )--6T10% & ()--6710% & () -- 67100 & () -- %K
\</XJ5< =>BCL é%léa;a'&- P/(;gtj’% TR %! (Yasg)?dfo‘b)é%}‘(ej 8?10%&”(3--51)
J56710% & (cy PJ&Q(ZE;%\M BTHAMEION () 6TIONE) (); & () prkpy
J5Y671098 & ()--6710% & ()--_ abcgh| \"@6710%7109% ()--6 ' ()

J56710% & 3 h wqo%&C()rhs7m%§'r(e) %W@?ﬁ?ﬁ@%&twatfemNaHC%
J56710% & ()55 67109 & () - - 67109 & ( 71 p@B76710% KY

J56710% & (% OtVé"‘?L‘(j )X AT % (‘3“%7%6/%9% 67‘&08@g ?5 0S* 678710% K
Y organlc phase was dried (NapS04 ) concentrated and
J56710% & ()--6710% &'%---6710%& ---6710% &' ()---6710% & ()--6710% & ()
- - pPO* 6710%Rrqmat g1apked () (CHyCimAZegyanes 7 B0wml& ) () - te719WE (9-4/ KE J5WW
*6710% & ()--6710% & ()--6710% & ()--671Q% & ()--/KY

J55671006 & (§5% X\ s¥6RLOPB KLy - s6718% ] - - 671098 & )6 - 1KYCH2C12/MeOH
J56710% & ()--6710% & ()--0S7*6710% & ()--6710% & ()--/KY

J56710% & (3 16,/ 10U1&NfMR- -(B60OMNE ,( )epdy 36 BLA8 8 ()5 ; /&YH 0.85-0.91
I56710% & () -- 67100 & () --6710% & () - - 6710% & () - - d4*/ K

J56710% & ()m, 621098,& §)99 6TLO%R £ ) 7- G210% &1 ) - 16B16. &5( ) ¢m, pT* HEY
2.85-2.98 (m, 2 H), 5.04 (d, J = 19 Hz, 1 H), 5.09 (d, J

= 19 Hz 1 H), 5.29.(d, J = 16 Hz, 1 H), 5.58 (d, J = 16

15 Hz, 1 H), 7.01 (d, J = 2 Hz, 1 H), 7.25 (dd, J] = 9 Hz, J

sp = 2 Hz, 1 H), 7.54 (s, 1 H), 7.84 (d, J = 9 Hz, 1 H);

13c NMR (75 MHz, CDCl3) & 1.8, 8.1, 17.4, 24.5, 31.8,

50.0, 66.4, 73.?, 98.4, 102.3, 118.2, 123.4, 127.2,
129.6, 131.3, 144.1, 145.2, 147.6, 147.9, 148.5, 152.4,
20 158.7, 174.6; HRMS (EI) m/z calcd for C25H29N30451

(M¥) 463.1927, found 463.1941 LRMS (El1) m/z 463 (MY),
434, 419, 404, 390, 362, 346, 332, 167, 131, 104, 91, 73,
57.

Example 23

25 (205)-7-[(2-Trimethylsilyl)ethyl]camptothecin (36c)
(DB-172)
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J56710% & () --6710% & () --6710% & () -- 6710% & () - - 6710% & ()14J@ﬁg9%§¢ ()--#
T U{T4*6710% & ()--6710% & ()--67109% & ()--6710% & ()--6710% & ()--/K

J5' +, - . 23WW *6710% & ()--6710% & ()--6710% & ()--6710% & () - cf/@smm
J5567109% & WO U/ZRBE<=>x\ @ 6710% & ()--6710% & ()--6710% & (

" J56710% & () --6710% & () -->?@BHN| \ <*671Q% & () - - 6710% & ()--/KY

J56710% & ()--67109% & ()--6710% & ()-- NAW " def O3*6710% & () - -/ KY

J56710% & () -- 671098 &Ffé)l@'ﬁiirl@%&é( pro6280vE& de)scifigiathopp @ 8IMOVE KY~
J56710% & ()5: 76710%.&' (()3:6710% & () -- 6710% & tu~cC*6710%
/6710% & ()22)6'710%/6 &4 t(Jr(ﬁl ?) é?%BE}aVél?fg‘?a?%dg%q& P)‘Qpéf%ﬁ‘% &) -x\
@ 67109671084k &nh e - 67ADNR &) ()-atﬁamé)% &5§6) B 67%Q% & 0).-1-2%67 k8 &' () andKY
I5xX8*6710% & () - - 6710% 710% & 71Q% &'

J56710% & (§0e %/%%‘?‘ib%& %) ‘3§ %of%ﬂ& %) éﬂg‘ﬂ %‘%Vl??‘lvafter flash
I5Y6710% & ¢rofddoqtsphy- - [C@6T30%:8t bhe- 61D0MWE (I8 - /Y (52%) of
J56710% & () -- 67109 & ()--6710%& ()-- @6710% & ()--/KY

J56710% & (J2067409% 2-)rinerliopa £l 1) 710bs @arfptothetkYy as a  tan
J56710% & () -- 67109 8%9()--6710%& ()--6710% & ()--6710% & () --pT*/ KY
J56710% & ($c19871ded (3 - -2BBL0Y%E 0)2, 6763}0%382(9--16%710(%f&1(3),--emé% & ()-
- tT4*/6710% & ()--6710% & ()--6710% & ()--67109% & ()--6710% & ()--/KY J5
WA */ 6710% 2085 ; - 635096 &TER-- GREDA & €0t - 6710% &1050,- /158, 856, 14

Ja7108 &' (JUE %éé‘@%?%%ﬁ%)éé"%wfﬁ‘%f Ry RrAOsb AP (7 ),
Jsa7100% (%6716 & () Te71% & &7'8%?0@0%55%%&%@ RIS

J56710% & ()Im, 757&10)%& @7--(6710%14& ()5-.-267.10% & () - 6718% &d()d—¥] ’l@l BtcC*/ 6
710% 6710% '()-- - 67109 6710% & ( 704 & () -26(10% & ()
-~ tuvw( | }x\ 1671 /@7?008%6 --‘%Tldogfag@ é0>0 9 9?%7 (é /@5710%&
"()--1KY J5¥ xo@zfcazloy@:n@%i& (),=6016% &) rGHsLQ%B&o(a) tcﬁ719%=&8()3“/KY
J567109% & ()--xX8*/ 6710% & ()--67109% & ()--67109% & ()--/ KY

J56710% & (hiz; 671008,8 §)230%a*%/ G7HOB &3 ( Nz, 67110 &' (130 KR (75 MHz,

15 ¢bClz)y & - 1.75, 7.95, 17.9, 24.2, 31.7, 49.4, 66.5,

72.9, 98.1, 118.5, 123.4, 126.1, 126.7, 127.7, 130.3,
130.8, 147.1, 147.2, 149.6, 150.2, 152.0, 157.8, 174.1;

HRMS (EI) m/z calcd for  C25H2gN204Si (M*) 448.1818,

found 448.1819 LRMS (EI) m/z 448 (M%), 431, 374, 358,
20 311, 301, 208, 195, 165, 149, 131, 118, 105, 93, 73.

Although the present invention has been
described in detail in connection with the above
examples, it is to be understood that such detail is
solely for that purpose and that variations can be made

25 by those skilled in the art without departing from the
spirit of the invention except as it may be limited by

the following claims.
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J56710% & ()--6710% & ()--6710% & ()--[;*/6710% & ()--/KY

J56710% & ()--6710% & ()--6710% & ()--6710% & ()--d4*//Ky 14 June 2003
J56710% & ()--6710% & ()--6710% & ()--6710% & ()--6710% & ()"cgr *#ﬂ%s
J567109% & (WOOKIPRYE & ()--6710% & ()--6710% & ()--6710% & () -PE7M () - -2
nL//KY J5 #-10% & ()-10! 10! (10! F= 10%%4)-76710% & ()--/KY J5*+0=aAL/ /| KY
JAL0% & ()-J2@0% & ()-J2@0% & ()-J2 #10% & ()- ,f 10% & ()-5

109 & () - =>:MGRXPT4A/ @L0% & ()-J2@0% & ()-J2' K

2@0% & () -F2oB & ()-J2@L0% & ()-J2' K ?Xdekl mt n @0% & ()-J2' K
JE0IE (1 2E0NE (1 I AI O e KGO Ozt

2@L0% & 8:\12@0% & (£~JZ§ INGLhmAR Of- I2EI0he 8l ¢} ng2 QoM ALLYs) Hd¢ing
2@0% & () - 08 & ()-J2@L0% & ()-J2I L, @0% & ()-J2@0% & ()-J2'K

2@0% & ()-%gé@%bﬁr@](%wz@m & ()-J2' K ?i K+@0% & ()-J2' K

?) @0% & ()-J2@0% & ()-J2@0% & ()-J2' K 2@0% & ()-J2jJ,"' K

2J@0% & ()-J2@0% & ()-J2@0% & ()-J2' K

?@@6% & (QJZ@(%% & (§2J2&3j J*@O‘(Vg & ()-J2/@09% & ()-J2@0% & ()-J2' K
?@.0% & ()-J2@0% & ()-J2@0% & () -,2 5OR:RIRR @0% & ()-J2@0% & ()-J2' K
2@0% & ()-J2@0% & ()-J2@L0% & ()RR \] dpK+@0% & ()-J2' K

via a 4+1 radical annulation/cyclization wherein the

precursor
o)
ROR'REsi(R! 1)—R12\N
N

X < o
R® YoH

5 1is reacted with an aryl isonitrile having the formula

wherein R' and R? are independently the same or different
and are hydrogen, an alkyl group, an alkenyl group, an
alkynyl group, an alkoxy group, an aryloxy group, an
10 acyloxy group, =-OC(O)ORY, wherein RY is an alkyl group, a
carbamoyloxy group, a halogen, a hydroxy group, a nitro
group, a cyano group, an azido group, a formyl group, a

hydrazino group, -C(O)R! wherein Rf is an alkyl group, an
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?) @O & ()-J2@0% & ()-J2@0% & ()-J2' K 2@0% & () - J2def g} j J
2J@0% & ()-J2@0% & ()-J2@0% & ()-J2' K 4 Jne 2003

2@0% & ()-J2@0% & ()-J2j J*@0% & ()-J2@0% & ()-J2@0% & ( %@5%09937
2@L0% & () WO ()-J2@0% & ()-J2I L, @0% & ()-J2@0% & %"

2@0% & ()-J2@L0% & ()-J2@0% & ()-J2' K 2 K+r@Oo% & ()-J2' K

2) @0% & ()-J2@0% & ()-I2@0% & ()-J2R2@0% & ()-32jJ,"

?2JA0% & (plX2@0BBD r J2@ e R0 ( prd2pKor a hydroxy group, an amino
2@0% & () J2@L0% & Lh-I20d] L @OYL: 0% & ( % &

2 @O% & (PXP¥ero% Eﬁ() EoR®: ééL s B %@oéﬁg’% Jf%oéf%y(l) J2'K
2@0% & () g %&r()arﬁ@s %%r(c)up]'z Kr”Zﬁnhlam“zk@@e% & I2okn a
2@0% & () - J2 0% & ()-J2@0% & ()-J2( K 2@O0% & ()-J2r{el + K
2@ 0% & () 9¥2@r0w & (: ejzf@_lg%Jg@(TOjQHK)nO— whereiln n represents the
?2- @0%5& Oy %%8(%1& ‘4) -J2eE) @0% & ()-J2@L0% & ()-J2@0% & ()-J2' K
2-@ON & ()- W& ()-72@0% & ()-J2"=@0% & 10%-$& () -

y#- 10%$& ()--10>! 10> 10> F= 10%! & ()- @0% & ()-J2' K ?2H [: ~= @0%
XSH10%+$~&. () - Y 10%-$& ()- "10%$& ()- "10%$& ()- $10%$& () -
109%-$& () - BRI LE[ Hy= P01 193481 0369 ( }- D1 row mmsuy/ (é}n amswqoqa:%p&- e) -

hydroxy group, or a cyano dJgroup; OoOr R? and R’ together
form a group of the formula -0(CH;),0- wherein n

represents the integer 1 or 2;

10 R?* is H, F, a C1-3 alkyl group, a C»-3 alkenyl group, a
Cz2-3 alkynyl group, a trialkylsilyl group or a Ci1-3
alkoxy group:

R® is a Ci1-10 alkyl group, an allyl group, a benzyl group

or a propargyl group;

Ré, R’ and R®? are independently a Ci-10 alkyl group, a
C2-10 alkenyl group, a C2-310 alkynyl group, an aryl group
or a -{CHz)yR? group, wherein N is an integer within the
range of 1 through 10 and R? is a hydroxy group, alkoxy
group, an amino group, an alkylamino group, a
dialkylamino group, a halogen atom, a cyano group or a

nitro group:;

R' is an alkylene group, an alkenylene group, or an

alkynylene group;
R} is -CH=CH-CH,- or -C=C-CH,~; X is Cl, Br or I; and

pharmaceutically acceptable salts thereof.

SUBSTITUTE SHEET (RULE 26)



d/ #10%-$& ()- eSH10%$& ()- SSH109%$& ()-!!!,18! G ". #bA=1Qx%ne £003
yS#L0%S$& ()- v ySHI0%S$& ()- $10%8$& () - @ 10%$& () -
#- 109%$& () - 10+310+S. #@$%W& ' " | [ A=10+$!  eWy#10%$& ()- [ WA
ey #10%-$&WQ 00359390538 () - ySHI0%$&E ()- OySHI0%S$& ()-''H
SH1098@& ()- @O%WA ()- F10%& ()- #@O0YR@ ()-10>$10>$10>$ =
1090$& ()-' () +A+++|[: VU410 3 "109%& ()- s3 "1098& ()-  #10%%l& ()- { |
#1044 & ()- | #10%24 &9 -m¢th¢¢40®/&%@{m-%,wh?,reEvURiOlSS&- 10%& ()-&
10% ()-'n & 109 ()-& 109& ()-& 10%& ()-,,,*,, 1,2, > eGr4& 10%& ()-
109 ()-& 10% ()-& 10% ()-'n & 10%& ()-> A D E", a||\/!4n&10%&() &
109 ()-& 109%& ()-'n 3 & RRURmL}n&glO¥& (Daidn & f Onbroif, Hii bhé la@%&r@) &
109%& ()-& 109%& ()-'n & 109%& ()-& 10%& ()-& 10%&' ()-u,V, |,
109% () - & 10%gpendentky 10bg ERme POV (SL@rambgapyl. age, H, al ha@s@@w
|16%&02/3$& ()grO%%Yé#Aa}géﬁp %&'?%#ga?“ @f% (%él%% 0%& itx® %fo%}l Fgat (YYEne
________ , A " - Y3
gt [ g Sl U s i b
A Z Z ZoC \"
y10% #- & (- ’%&g‘%fi or #g@‘%g‘h%%%gmmgw 3=10%%$9& () -
. Z#10968&' () - 445rr566’\7|[ v #10%&& ()-y  k#10% #-& ()-y
Oyy#10%#=8& () -z 8yy#1098#3& ()-z 1110% #-& ()-g
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6. The method of Claim 1, wherein R! and R? are
independently the same or different and are H, a
methylamino group, a dimethylamino group, an ethylamino
group, a diethylamino group, a hydroxymethyl group, an
aminomethyl group, a methylaminomethyl group, or a

dimethylaminomethyl group.

7. The method of Claim 1, wherein R*® is F, an

amino group, or a hydroxy group.

8. The method of Claim 1, wherein R® is an ethyl
group.

9. The method of Claim 1, wherein R®, R’ and R®

are independently the same or different and are a Cil-¢

SUBSTITUTE SHEET (RULE 26)



#1098 () - Y #109%:& ()- #10%t& ()- f10%& ()-z 4 Junie 2003
1096& () - 7LEMINDNUMWM [ >1810#3° 109%& ()-s = 1004& () - o1bb°3
11098 ()-f  *-10%:& ()- Y #10%:& ()- MWW NNDAS10# F Qég@g %9 -
1096:& () - YWOMIBBRE ()-  10%& ()- YH@LO0%E () - 10#10#N@OP j3:5k0)
H1098& ()-  *1004& ()- ef #1094& ()- fpt0%& () -  f#10%& () -

"1098 #* & ()- R} SSSSSSSSvU4AL  $10%t& ()- 310%t& ()- y#10%&' () - 10#10#10# | =
109%& () - & KIDYG&CEP, SEOMSVENEY| rougdior aS)—mIm&NIe - gro9p10%h& re)iny

107109100 860 (7 %5 G () BsoUT Do ()5 TG G ) B

L 109%+& () -a XOXPHUXKYYZ|JraRER]  alHOW& Grousy” b@% Hrgind - gy oLPYE &) -

s 13 o T A (e SRR

-#10%#& ()egahd] §260P N otvEMRItE0%R00p- #10%#& () - 10#10#10# =10%#& () -
Q6s10%¢t& () - eg#l0%t& ()-. NANAKMAAN [:vU4l )P 10% #) & () - T109%& () -
Y #10%#& ()-g $10%& ()- 10%#& ()- f1l0%t& ()-~"_ " aEaa|[:vUWil

C #10%#& () - + 10%#& () U8t & A )ere . Q#LOYSE 1006t&,1 ) 8

" 10%#& () - abccc cc#ﬁgcv{%f }n;léﬁ“% /ﬁéé(&'c(J)a-l%fU%%% it 9 *® ang) R

#- 10%#&' (3xrd0me0BY0#groub®%t&’ () - HC #10%#& () - &cb6cccecccec| [ vWAal 9
10%#& () - 10%#& () - 10%#& ()-f s10%#& ()- F 10%#& () -
#10%-#& () -ccddd! d&d{ Z9vU41l =~ 109%6~#S& ()- " 10%#& ()- =~ 10U & ()-

Iovene () & sbienerty) e Bl AL L gt
@10%-#& (iemvgB(geg@gtg]ymamﬁM gﬁdmowm& £)- @tzf-#mm&ql)o@

#10%@ @& (g}ro éw@#@z ()= # 10%@@ ()-10~#10~#hiii]j~kI|[: A410~#
n$#10%& (FEOUB1008& () - &#10%& ()- &#10%& ()- | &HLOUR@ () -
Y3! 109%@ @ ()-fI1111111 mvU410 $109E#& ()- 3109E#& () -

#-10%#& () -10@@o@@o@@ Y=10%@@& ()- $#10%aK@& ()-.ntnmmopr|[:vU410
ey#10UPE#PE' () -+ sy#20vEErXRethod Oﬁy#i@%#;&wbﬁrﬁiwﬂ?fo@%ﬂi&' O)-+
YHI0YW E#H/ & ()-+ y 10%#& ()-r' sBsCsDsEsRs*sasvU410 ylO0%@@ () -

10%@ @ ()- SH-10%@ @ () - 10E#10E#10E# =10%#& () -

| YAI0MERU () - +aspssbl OBl mdbALa. of' %&@%ﬁ&lg)whe%q%#&v()ls NH, .
FE"109AHAL ()- " 10%3#8& ()- @& ()-

#1009 @& () - uquwivxe vU410 0100/(@#@ ()- s- 109 @& () -

i 3#1094& () - x3#10%# 3#10%4 |'S. 10%@@& ()- FXXYYy yvu41o
109%K#& ()- SH- 1o%<# () %@t@%@éo@@cj—%ﬁ/@% %’5”31”%2 1094 W - f

~2#1 0% @QBL ()¢ 1y ¥ XKy Llelnle] a CHQYK#R keny1 &S #3008k H ok (a) @c

Sf #10%k#U&: @%Sf BLOUPKHPE ()- @ #LO%HE ()- SL0%HE& ()-| || 1| 1] cOvUAL0
f[f#low#&a%§‘yf‘ VERDERELUPY - f [ | #109KHE () - f[f#lO%(#& () f[f#10%#& () -

109K#& ()-||31131"}cG vi[fH#L09KH#& ()-f[fH#LO9KHE () - u

d#f [ #100K#& () -f[f#109K#& () - [fH#109K#& ()-"} & +} <} =}A}Q}CC,\/f f#109K#&' (f][
f#109K#& ()-f[f#109K#A& . ()FHhé f #eOUHE ¢F - CLEATOVKER @héx[émow 8&16) -4 [ f #10%

re (- QRMC) 0} o} BECVELE 0% () LARUKE O SLLS10AE ()] 0%

alkynylene group.

16. The method of Claim 14, wherein R!! is (CHy)m

wherein m is an integer of 1 to 6.
17. The method of Claim 1 wherein X is Br or I.

18. A compound having the formula:
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20 wherein at least one of R!, R?’, R} and R!' is not H, a

halogen, an alkyl group, an amino group or a nitro group;

R® is a C1-10 alkyl group, an allyl group, a benzyl group
or a propargyl group:;
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21. The compound of Claim 18, wherein R! and R?

are independently the same or different and are H, a Ci-3
perhaloalkyl group, a Ci-3 aminoalkyl group, a Ci-3

alkylamino group or a C1-3 dialkylamino group.

22. The compound of Claim 18, wherein R! and R?
are independently the same or different and are H, a
methyl group, an amino group, a nitro group, a cyano

group, or a hydroxy group.

23. The compound of Claim 18, wherein R! and R?
are independently the same or different and are H, a

methylamino group, a dimethylamino group, an ethylamino
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28. The compound of Claim 18, wherein R? and R?
form a methylenedioxy group, or a 1,2-ethylenedioxy

group.
29. The compound of Claim 18, wherein R? is OH.
30. The compound of Claim 18, wherein R? is NH,.

31. The compound of Claim 18, wherein R!! is a
Cz,-Cipo alkylene group, a C;-Cj;p alkenylene group or a C;-Cjo

alkynylene group.
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33. The compound of Claim 31, wherein R!Y is

(CHy)n wherein m is an integer of 1 to 6.

34. The compound of Claim 18, wherein at least

two of R}, R?, R®, and R! are not H.

35. The compound of Claim 18 wherein R® is a
methyl group, a C3-10 alkyl group, an allyl group, a
benzyl group or a propargyl group.

36. A compound having the formula:

RER'REsiR' )R

wherein R° is a Ci-10 alkyl group, an allyl group, a
benzyl group or a propargyl group;

R®, R’ and R? are independently a Ci-1g alkyl group, a
C2-10 alkenyl group, a C2-10 alkynyl group, an aryl group
or a -{CHz)yR® group, wherein N is an integer within the
range of 1 through 10 and R® is a hydroxy group, alkoxy
group, an amino group, an alkylamino group, a
dialkylamino group, a halogen atom, a cyano group or a

nitro group:;

R is an alkylene group or an alkenylene group; and
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wherein R' and R? are independently the same or different
and are hydrogen, an alkyl group, an alkenyl group, an
alkynyl group, an alkoxy group, an aryloxy group, an
acyloxy group, —OC(O)ORd, wherein R® is an alkyl group, a
5 carbamoyloxy group, a halogen, a hydroxy group, a nitro
group, a cyano group, an azido group, a formyl group, a
hydrazino group, -C(O)R! wherein RY is an alkyl group, an
alkoxy group, an amino group or a hydroxy group, an amino

group, =-SR°, wherein R® is hydrogen, -C(O)R%, an alkyl
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R* is H, F, a Ci1-3 alkyl group, a C2-3 alkenyl group, a
C2-3 alkynyl group, a trialkylsilyl group or a C1-3
10 alkoxy group;

R> is a C1-10 alkyl group, an allyl group, a benzyl group

or a propargyl group;

R®, R’ and R® are independently a C31-10 alkyl group, a
Co2-10 alkenyl group, a C2-10 alkynyl group, an aryl group
or a -(CHy)yR® group, wherein N is an integer within the
range of 1 through 10 and R? is a hydroxy group, alkoxy
group, an amino group, an alkylamino group, a
dialkylamino group, a halogen atom, a cyano group or a

nitro group;

R is an alkylene group, an alkenylene group, or an

alkylnylene group;
R'3 is H, -C(O)RY, or ~-C(0)OR%; and
pharmaceutically acceptable salts thereof.

41. The compound of Claim 40, wherein R! is H.
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perhaloalkyl group, a C1-3 aminoalkyl group, a Ci1-3

alkylamino group or a C1-3 dialkylamino group.

44. The compound of Claim 40, wherein R} and R?
are independently the same or different and are H, a
methyl group, an amino group, a nitro group, a cyano

group, or a hydroxy group.

45. The compound of Claim 40, wherein R' and R?
are independently the same or different and are H, a
methylamino group, a dimethylamino group, an ethylamino
group, a diethylamino group, a hydroxymethyl group, an
aminomethyl group, a methylaminomethyl group, or a

dimethylaminomethyl group.

46. The compound of Claim 40, wherein R® is F,

an amino group, or a hydroxy group.

47. The compound of Claim 40, wherein R®> is an

ethyl group.

48. The compound of Claim 40, wherein R®, R’ and

R® are independently the same or different and are a Ci-¢

alkyl group, a phenyl group or a - (CH)xNR® group, wherein

N is an integer within the range of 1 through 6 and R® is
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50. The compound of Claim 40, wherein R? and R?
form a methylenedioxy group, or a 1,2-ethylenedioxy

group.
51. The compound of Claim 40, wherein R® is OH.
52. The compound of Claim 40, wherein R? is NH,.

53. The compound of Claim 40, wherein R is a
C1-C;o alkylene group, a C;-C;p alkenylene group or a C,;-Cjo
alkynylene group.

54. The compound of Claim 53, wherein R is a
C;-C¢ alkylene group, a C;-C¢ alkenylene group or a C,-Cg
alkynylene group.

55. The compound of Claim 53, wherein R is

(CH2)pn wherein m is an integer of 1 to 6.

56. Use of a pharmaceutically effective amount of
a compound of Claim 18 or a pharmaceutically acceptable salt
thereof for the manufacture of a medicament for treating a

patient for cancer or leukemia.
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