WD 01/ 92265 PCT/ US01/ 17018 1 | NDOLI NOSPI ROPYRAN COVPOUNDS AND METHODS FOR
THEI R MANUFACTURE 5 Field of the Invention The present invention rel ates
to spiropyoanInesrpounds. In particular, the invention prpeiT/desi/17018

i ndol i nospi ropyran conpounds and met hods for their manufacture, which
conpounds are useful as photochrom ¢ conpounds. 10 Background of the

I nvention Various classes of photochrom ¢ conpounds have been synt hesi zed
and suggested for use in applications in which reversible color changes or
darkening is induced by sunlight. For exahpl e,

spi ro(i ndol i no) na hthngrans and spiro(indolino)qui nopyrans are descri bed
in GB Patent 2, 1715)1*1,1?@& GPPIROBYRAN GOMPOBNBSANBIME $ FORrTHEIR G enn
H. ed., Photochrom sm (New York, 197MANIBBACIIRE Hei nz and Henri

Bouas- Laurent eds., Photochrom sm (El sevier, 1990). Spiropyran derivatives
may be the best known organi ¢ conpoEielisofsholbvantiopphot ochr omi sm phenonenon,

but the structures ”Pf reported spiropyrans are 20 considerably |imted.
Thus, a need exists mrﬁs%rnvgmqrbrsfﬁfeéﬁoéwﬁ?amnéaquada- Paftigplapehe f aci | e

modi {1 cations iageitfenlprafdeBhAARHRIpyRRoMPOLES RlnGdNRE Bir SPI T opyran

conpounds. Description o enti'on and its Preferre odi nents 25
The present i muantfaaurepwbichdespouniislarewesfiil ms photachroompoumgtsindand

particul arly photochrom c indolinospiropyran conpounds, as well as nethods
for synthesizing these conpounds. The indolinospiropyran conpounds of the
invention j@re substituted on thej.raelfd bf the IWehRosucci ni m de, which
substitution permts ring opening of the succinimde and nodul ati on of the
bul k and phot ochr onYariqus gfaesesiof ghotgchromia ¢nmpovngohgngdeen synthesized and

suggested for use in applications in which reversible color changes or darkening is

induced by sunlight. For example, spiro(indolino)naphthopyrans and

spiro(indolino)quinopyrans are described in GB Patent 2,174,711. Spiropyrans also
15 are described in Brown, Glenn H. ed., Photochromism (New York, 1971) and Durr,

Heinz and Henri Bouas-Laurent eds., Photochromism (Elsevier, 1990).

Spiropyran derivatives may be the best known organic compounds showing
photochromism phenomenon, but the structures of reported spiropyrans are
20 considerably limited. Thus, a need exists both for spiropyran compounds allowing
further facile modifications as well as methods for the synthesis of diverse

spiropyran compounds.

Description of the Invention and its Preferred Embodiments
25 The present invention provides indolinospiropyran compounds, and
particularly photochromic indolinospiropyran compounds, as well as methods for
synthesizing these compounds. The indolinospiropyran compounds of the invention
are substituted on the indole ring with succinimide, which substitution permits ring
opening of the succinimide and modulation of the bulk and photochromic properties

30 ofthe compounds.



WO 01/92265 PCT/ US01/ 17018 2 In one enbodi nent, the invention provides a
conpound conprising, consisting essentially of, and consisting of the
formul a: ve001/88B6R3 N N/ (R4) x ~ 1 wherein Rl is Cl- Ceerabkyi7pisal kyl ,
phenyl, nono- or disubstituted phenyl, phen(Cl- C4 )al kyl, or
(C1l-A4) al koxycarbonyl (Cl-C4 )alkyl, R2 and R3 are each 1o independently Cl1
-C4 al kyl, phenyl, nono- or di-substituted phenyl, benzyl, or conbined to
forma cyclic ring that is cyclohexyl, norbornyl or adamantyl ring, R4 is
hydr ogen, hydroxy, trichloromnethyl, triflaoronethyl, formyl, Cl1-C4 al kyl,
hal ogen, d - C4 al koxy, nitro, cyano, Cl-C4 nonohal oal kyl, Cl1-C4

al koxycarbonyl, or.,an ar.9o | | 'ﬁ&gﬂt atons with
t he benzene porticﬁpgﬁe?ﬂ%ﬂﬁéégfigﬁkkﬁﬁ%ﬁPﬁwgﬁgﬁﬁgmcondéﬁgﬂggg%%natic ring
i ncl udi ng, Wi phRisting iefSehiadliyat, andcmbisting of ftedoamtlér enyl, and qui nolino, x
equals 1, 2, or 3 provided that when x =1, R4 may be | ocated on any of
the avail abl e carbon atons of the benzene ring of the benzopyran noiety,
preferably _on the 6, 7, or 8 position and when x = 2, each of the R4 may
be the sam@ or different and |ocated at the 6 and 8 or 5 and 7 posi tions,
20 preferably at the 6 and 8 pgositions. Rl preferably is a C1 -C4 al kyl,
phenyl, benzyl, allyl, or ethoxycarhonyl ¥, R2 and R3 preferably are
"each independently nethyl,etNhy W and R4 preferably is Cl-C4

al kyl, G -C2 al koxy, chloro, br tiA fluQromethyl, or nitro.

wherein R! is C;- Cs alkyl, allyl, phenyl, mono- or disubstituted phenyl, phen(C,; —
Ca Yalkyl, or (C; —Cs)alkoxycarbonyl (C1—Cs )alkyl, R? and R? are each

10 independently C; —C4 alkyl, phenyl, mono- or di-substituted phenyl, benzyl, or
combined to form a cyclic ring that is cyclohexyl, norbornyl or adamantyl ring, R*is
hydrogen, hydroxy, trichloromethyl, trifluoromethyl, formyl, C,-C4 alkyl, halogen,
C,- C; alkoxy, nitro, cyano, C;-C4 monohaloalkyl, C:1-C4 alkoxycarbonyl, or an
aromatic sharing the two adjacent carbon atoms with the benzene portion of the

15 pyran ring to form a condensed aromatic ring including, without limitation,
naphthyl, phenanthrenyl, and quinolino, x equals 1, 2, or 3 provided that whenx =1,
R* may be located on any of the available carbon atoms of the benzene ring of the
benzopyran moiety, preferably on the 6, 7, or 8 position and when x = 2, each of the
R* may be the same or different and located at the 6 and 8 or 5 and 7 positions,

20 preferably at the 6 and 8 positions. R! preferably is a C1 —C; alkyl, phenyl, benzyl,
allyl, or ethoxycarbonyl ethyl, R? and R® preferably are each independently methyl,
ethyl, or phenyl and R* preferably is C;-Cs alkyl, C1-C; alkoxy, chloro, bromo, iodo,

trifluoromethyl, or nitro.

25 In a preferred embodiment, the invention provides a compound comprising,

consisting essentially of, and consisting of the formula:



25 In a preferred enbodi nent, the invention provides a conmpound conpri sing,
consisting essentially of, and consisting of the fornula: WO 01/92265

PCT/ USOIMGOL®R2683 0 CH3 CH3 NN/ j (R4) x ~ o\ O CH3 pCT/USOMITersei n R4

i s hydrogen, hydroxy, trifluoronmethyl, fornyl, nethyl, ethyl, nethoxy,

et hoxy, nitro, fluoro, chloro, brono, or iodo, and x is 1 or 2. Because the
conpounds of fornmulae | and H contain a succinimde portion, the
properties of the conpounds, such as solufility, sensitivity and the |ike,
of the invention nmay be manipul ated by ring opening of the succinimde
using any of a 10 variety of known nethods. Suitable such nethods are
descri bed, for exanple, in 48(12) Heterocycles, 2677-2691 (1998). Fornul ae
| and Il conpounds nay be prepared by any conveni ent known rmethod and
preferably are prepared usjng a solid pQﬁse organi ¢ synthesis. The use of
solid phase synthesis is vantaoeous in atsit provides ease in execution
of the 15 reaction, eas all ‘ and conveni ent handl i ng
of pol ar nol ecul es thrjoughgut j ot ocol . Additionally, this
approach permts use of ! af\l | @@, ,materials and use
of excess reactant to dri
side reactions. Key in th
indoline of the formula: 0

t he “Feactiven 0 €O
5 synthesi s |§ t he®
R2 R3 O CONH

5 wherein R* is hydrogen, hydroxy, trifluoromethyl, formyl, methyl, ethyl, methoxy,

ethoxy, nitro, fluoro, chloro, bromo, or iodo, andxis 1 or2.

Because the compounds of formulae I and II contain a succinimide portion,
the properties of the compounds, such as solubility, sensitivity and the like, of the
 invention may be manipulated by ring opening of the succinimide using any ofa
10 variety of known methods. Suitable such methods are described, for example, in

48(12) Heterocycles, 2677-2691 (1998).

Formulae I and II compounds may be prepared by any convenient known
method and preferably are prepared using a solid phase organic synthesis. The use
of solid phase synthesis is advantageous in that it provides ease in execution of the

15 reaction, ease in product purification, and convenient handling of polar molecules
throughout the synthetic protocol. Additionally, this approach permits use of
commercially available starting materials and use of excess reactant to drive the

reaction to completion and to surpass the side reactions. Key in the synthesis is the

use of a polymer-supported indoline of the formula:

o/r]\/\cmH/@:fiRs

1
20 R



Il N 20 I~ 111 WO 01/92265 PCT/USQOL/ 17018 4 wherein R, R2, and R3 are the
sane as for fornmula (1). The solid support may be selected fromany of a
vari ety ofohyeexy resins. Suitable hydroxy resins incl udeCT/bSewt7hsut
limtation, hydroxymethyl polystyrene resin, Wang resin (also known as 4-
hydr oxynet hyl phenoxy resin or "HEMP resin"), HWPA-PEGA resin (or 4-

hydr oxynmet hyl phenoxyaceti ¢ acid and bi sacryl am dopr op- 1-yl

pol yet hyl enegl ycol ), HWB-BHA resin (or 4+ hydroxy-3 -nmet hoxyphenoxybutyric
acid benzhydryl am ne), HWPB-MBHA resin (4-hydroxynethyl-3 1o

met hoxyphenoxybut yri ¢ aci d- net hyl benzhydryl am ne), and conbi nati ons
thereof. The theoretical |oading of the resin nay be either low (e.g.,

| ess than about, 0.1 | e/ hi gh .
ol el 0)+ but OB aer T ore g et by e femie Pl Tht WA R by fe o
I's high, nore jpfg eﬁrﬁ&hﬁnﬁgg%bmmﬂoﬂ@dwsmi Suigabld kydgoxyHesieinchideabout

100- 200 nmesh or about 200- mesh resin may be 15 used., Preferred resins
are an aboui HoEhA0dinttationhygroxyoethyhpolstareneyaal WANg 15simyfalsq kagyen #74a Wang

resin. The solid su t used wil.l d HNBAL | ected, the
sol vent used,hygﬁ‘?i")t%%gﬁ)ﬂrpglﬁlﬂf’év TS Ph g@fﬁgﬂﬁgm n %rlﬁég%ﬁ(oﬁgs types and
quantities of pJfiHaGihQRAbh&oRYHREE S alEbiRhdrylinidaprepHl -yhpdiyethyiensglpdol), he
reactants as \A}glfdl as e??lbc;i egit%Z(l) rel ease odflyt he péoduct ..,Additionally, the
resin must be EMEB-BEA resin (ore-ygrarynt-meskaxyphemogyaBunecids resin used wil |

depend on the ,anount of .r . R fanlien scal e desired.
General ly, abmngqyiﬁﬁf%negg%{ﬁ%tlwg?&?ggiﬁ% gtgglused. ~Formula 111
conpounds, j§rym&BoRftiRasebubyicakidhasthyibensbydrydamineyrand chmbmstionsghergofan
am noi ndol i ne conpound of the follow ng for mill a;
The theoretical loading of the resin may be either low (e.g., less than about 0.1
mmole/g) or high (e.g., greater than about 0.4 mmole/g), but for production of
greater quantities of product, preferably is high, more preferably about 0.4 to about
'1.5 mmole/g. Either of about 100-200 mesh or about 200-400 mesh resin may be
15 used. Preferred resins are an about 100-200 mesh high loading hydroxymethyl

polystyrene or a Wang resin.

The solid support used will depend upon the reactants selected, the solvent
used, and the product desired. The resin preferably has types and quantities of
functional groups that permit efficient attachment of the reactants as well as efficient

20 release of the product. Additionally, the resin must be swellable in the solvent used.
The amount of resin used will depend on the amount of reactants used and the

reaction scale desired. Generally, about 1 mg to about 100 g of resin may be used.

Formula ITI compounds may be prepared by either of two reaction schemes

using an aminoindoline compound of the following formula:

25



25 WO 01/92265 PCT/US01/17018 5 RR R3 HZN N | IV R wherein Rl, R2, and
R3 are as defined for formula I. 5 The reaction schenes for the

pr epar at vomoo$226e formula |11 conmpound using the am noi rdDUSEIOI76BNPOUNS
are as follows: Method A Method B RZ R HZN/ ( N I1 R Succinic
Anhydri de Succinic Anhydride 2 R3 0 ~CONH ~ COOHOCOOH NJ R R2 R3

I v

wherein R?, R?, and R? are as defined for formula I.

The reaction schemes for the preparation of the formula IIT compound using

the aminoindolino compounds are as follows:

Method A

Method B
RZ R3
HoN
2 —[ ]\—j OH
N
ka
Succinic Anhydride
Succinic Anhydride
3
R? R /ﬁ\/\
'/\CONH \
T
R R g
DIC HOBT
Q/\o“ DMAP NNy
ke
Two steps, >95% Two steps, 100%

(o]
/u\/\ R R?
O™ X
N



HZN (~OF~ DDICP HOBT N R1 Two steps, >95% Two steps, 100% 0 " R2 R3 O
~'" "CONH 1 R1 WO 01/92265 PCT/US01/17018 6 In Method A, an am noi ndol i ne
conmpound vob of/em2edil a 1V is treated with succinic anhydri decvoderi7emsndi ti ons
suitable to formsuccinamc acid. Mre specifically, the reaction is
carried out at a tenperature of about 0 to about 600 C, 5 preferably about
roomtenperature, under an inert atnosphere including, without Ilimtation,
argon or nitrogen, for about 3 to 24 hours. The anobunt of reactants used

wi || depend on the anount of product desi%ed and typically will be about 1
ng to about 100 g, preferably about 100 ng to about 10 g. A hydroxy resin
along with diisopropyl carbodiimde ("D C') and di methylam no pyridine (°
DVAP") then are 1o added to the mixture to forma suspension bead. This

suspensi on of bea%gﬁl@gghganahm%dme%ﬁlbm STYbindlh EVHOLEREd WitRUt a

coupling reaction. conditions for® the reaction are a tenperature
of about 0 t osuabiaittanfi@drite yrdef eoralitions abitable todorm stasimeamarcide Mertbout 14 to

24 hours under an inert atnpsphere. Progress of th coupl i reaction may
be noni tor ed Pcifirgil Shnmeattionds FEEHRL oPtAt REPPRIEIG ‘?efﬁ’(yﬁ’c‘t @? %%m g(gbté’on,

B e T

limitation, argon or nitrogen, for about 3 to 24 hours. The amount of reactants used
will depend on the amount of product desired and typically will be about 1 mg to
about 100 g, preferably about 100 mg to about 10 g. A hydroxy resin along with
diisopropyl carbodiimide (“DIC”) and dimethylamino pyridine (“DMAP”) then are

10 added to the mixture to form a suspension bead. This suspension of bead is shaken
under conditions suitable to carry out a coupling reaction. Suitable conditions for
the reaction are a temperature of about 0 to about 60° C, preferably about room
temperature, about 14 to 24 hours under an inert atmosphere. Progress of the
coupling reaction may be monitored by any convenient means including, without

15 limitation, FT-IR or single bead FT-IR. Typically, the reaction forming the indoline

loaded resin is complete after 24 hours at room temperature.

In Method B, hydroxy resin is shaken with an excess of succinic anhydride
under conditions suitable to carry out a coupling reaction. Suitable conditions for
the reaction are a temperature of about 60 to 120° C, preferably about 70 to about

20 100° C, for about 10 to about 60 hours, preferably about 24 to about 48 hours. The
progress of the reaction may be monitored by any convenient means and, generally,
will be complete after 48 hours of refluxing. After completion of the reaction,
excess succinic anhydride is washed away and the resin, now coupled with the
succinic acid, is treated with an aminoindoline of formula IV along with 1-hydroxy

25 benzotriazole (“HOBT”) and DIC. Conditions suitable for the treatment are a
temperature of about 0 to 60° C, preferably room temperature, and an inert

atmosphere.

In either method, loading typically is over about 95 percent. Any convenient

method for testing loading may be used including, without limitation, as disclosed in



In Method B, hydroxy resin is shaken wth an excess of succinic anhydride
under conditions suitable to carry out a coupling reaction. Suitable
condi ti o0 DD92263 he reaction are a tenperature of about 6BCTWSA20018,
preferably about 70 to about 20 100 C, for about 10 to about 60 hours,
preferably about 24 to about 48 hours. The progress of the reaction may be
noni tored by any conveni ent neans and, generally, wll be conplete after
48 hours of refluxing. After conpletion of the reaction, excess succinic
anhydride is washed away and the resin, ndw coupled with the succinic
acid, is treated with an am noi ndoline of formula IV along with 1-hydroxy
25 benzotriazole ("HOBT") and DIC. Conditions suitable for the treatnent
are a tenperature of about 0 to 60 C, preferably roomtenperature, and an
inert atnosphere. In either nethod, |oading typically is over about 95
percent. Any convenient nethod for testing |oading nmay be used incl uding,
without Iimtation, as disclosed in WO 01/92265 PCT/ US01/17018 7 63(3) J.
Og. Chem, 7@33(32 F16r4 1998), 7087 28E1d9g). diletanmxiaidisi{oxahd CENIPSOXY mag beus ed
as an internal standard for purposes of I1HNVR t sti.ng. 5 The am noi ndol i ne
conpounds of 6sedmslan internahstansiardyfos PHFROSSRE F@@‘Gﬁﬁ?s&ﬁ - of nitroindoline
derivatives of the formula: R R3 O2NI N 11V Rto wherein Rl, R2, and
RS are as Kor i of Mg, byn Rl bomBbirdRioP ARLTIEIVA Sy Rlprf%ed BY redbivhul @ V
may be preBared by "ni FPRIS6R0F “'ntlol | ne deri vatived as described in

of nitroindoline derivatives of the formula:

o,N

10 wherein R', R?, and R3 are as for formula 1. Suitable nitroindoline derivatives for
formula V may be prepared by nitration of indoline derivatives as described in
101(8) Bull. Soc. Chim. Bdg., 719-739 (1992). The indoline derivatives may be

nitrated by nitric acid in cold sulfuric acid below 10° C, preferably below 7° C, over

about 10 hours.

15 In solid phase synthesis of the indolinospiropyran compounds of the
invention, a resin loaded with indoline, generally about 100 mg to about 100 g,
preferably about 100 mg to about 10 g, as in formula III may be split and treated
with any of a variety of salicylaldehyde derivatives under conditions suitable to form
the desired indolinospiropyran compound. Suitable conditions for carrying out the

20  synthesis are a temperature of about 50 to 120° C under an inert atmosphere for a
time of about 14 to about 11 days, preferably about 14 hours to about 3 days.

Suitable salicylaldehyde derivatives are of the formula:



101(8) Bull. Soc. Chim Bdg., 719-739 (1992). The indoline derivatives may
be nitrated by nitric acid in cold sulfuric acid below 10 C, preferably
bel ow 7 ®&0owvex6s about 10 hours. 15 In solid phase synt heBCHUSI/TTOES

i ndol i nospi ropyran conpounds of the invention, a resin |oaded with

i ndol i ne, generally about 100 ng to about 100 g, preferably about 100 ng
to about 10 g, as in formula Il may be split and treated wth any of a
vari ety of salicyl al dehyde derivatives under conditions suitable to form
t he desired indolinospiropyran conmpound. 8uitable conditions for carrying
out the 20 synthesis are a tenperature of about 50 to 120 C under an inert
at nosphere for a tine of about 14 to about 11 days, preferably about 14
hours to about 3 days. Suitable salicylal dehyde derivatives are of the
formula: WD 01/92265 PCT/US01/17018 8 CkHEo x (R4 OH VI wherein R4 and Xx
are as for formula |I. The solid ph@3e—syfthesis proceeds as follows: O R2
R3 ~OCO\H~N R x (RACHOOH MW “-.c (R4) X

wherein R* and x are as for formula L.

The solid phase synthesis proceeds as follows:

0 R? o
O/U\/\coNH/QZ_I
N
L

The synthesis is carried out in any suitable solvent, preferably in dioxane,
dimethylformamide (“DMF”), N-methylprrolidone (“NMP”), tetrahydrofuran
(“THF), or combinations thereof. Release of the formula I compound from the
solid support may be carried out in any convenient manner such as by a base-

10 catalyzed process using any suitable base including, without limitation, piperidine,

DBU, sodium methoxide, potassium tert-butyloxide. In general, about 3 to about 4



RR BASE ORz RB N( x NOOR 5 The synthesis is carried out in any
sui tabl e solvent, preferably in dioxane, dinethylformamde ("DW"),

N- net hyl pvool/hxdehe ("NWVP'), tetrahydrofuran ("THF"), or PODSOIZK7TIBNS
thereof. Release of the formula | conpound fromthe solid support nay be
carried out in any convenient manner such as by a base 10 catal yzed process
using any suitable base including, without limtation, piperidine, DBU,
sodi um et hoxi de, potassiumtert-butyloxide. In general, about 3 to about 4
WD 01/ 92265 PCT/ USOL/ 17018 9 equi val ent s %of salicyl al dehyde derivative is
used to react with about 1.1 to about 10 equivalents, preferably about 2
to about 5, nore preferably about 3 to about 4 equivalents of resin | oaded
with indoline. 5 The conmpounds of the invention are useful in any of the

e S R I Rl R LR el vl

W ndows, romsmis usefu e specifically,

an effective agpivalen¥f pichgablgebpandabait 5t herd prefendhily abart 8 tb abaut dor at ed
into or coated onto an ophthalmc lens, to w ndshield, w ndow, or |ike
article. The ®auiveleats; af wsidpaded vrith 1adelissund i s

5
The compounds of the invention are useful in any of the wide variety of

applications, such as ophthalmic lenses, windshields, windows, and the like in
which photochromism is useful. More specifically, an effective amount of the
compounds of the invention are incorporated into or coated onto an ophthalmic lens,

10 windshield, window, or like article. The article into which the compound is
incorporated or onto which it is coated will darken with exposure to ultra-violet light
and revert to its original color or colorless condition in when not exposed to UV
light at ambient temperatures. An effective amount of the compound is an amount
of about 107 to about 10 2 mol/l, preferably about 107 to about 10™ mol/1.’

15 Methods for incorporating into or coating such articles with photochromic

compounds such as those of the invention are well know in the art.

The invention will be clarified by considering the following, non-limiting
examples.
20
Examples
Example‘l
5-Nitro-1,3,3-trimethyl-indoline.
2,3, 4-Trimethyl-indoline (17.3, 0.1 mole) was added to 45 ml cold sulfuric
" 25 acid drop-wise at below 5° C with stirring. 7.0 g Nitric acid (1 mole) in 18 mL
sulfuric acid then were added drop-wise with stirring over 1 hr while keeping the
temperature below 7° C. Stirring was continued for 3 hrs at 7° C. After allowing
the mixture to stand in the refrigerator overnight, the orange-brown solution was
poured onto crushed ice and neutralized carefully with aqueous sodiun hydroxide to

30 apH of4-5. The resultant orange-red precipitate was filtered by suction and washed



I ncorporated or onto which it is coated will darken with exposure to
ultra-violet light and revert to its original color or colorless condition
i n when moooesnesed to UV |ight at anbi ent tenperatures. paVUSITECLS Ve
anount of the conpound is an anobunt of about 10"5 to about 10 "2 nol |,
preferably about 10°5 to about 10"3 nobil. 15 Methods for incorporating
into or coating such articles with photochrom ¢ conpounds such as those of
the invention are well know in the art. Thaoinvention will be clarified by
considering the following, non-limting exanples: 20 Exanples Exanple |
5-Nitro-1,3,3-trinethyl-indoline. 2,3,4-Trimethyl-indoline (17.3, 0.1
nol e) was added to 45 m cold sulfuric 25 acid drop-wise at below 5 C wth

stirring. 7.0 | t [ ' d : r Lt e
added drop- ui saOioRRE ifl FaletolTBleifdalh v NI SR sOMOHES ©
bel ow 7 C. Sti rdriedgvivieanhydriuis noddmfsafphdtehsadveait was femoMetl @and ahd residagre-t he

m xture to stand in.the refrigeratqr oyernight, the ange-bro sol ution
was pour ed %ntcﬁysé%]hé?ﬁ’e%ml’“d’éetgﬁﬁnﬁ Tiqg to 28 ]éaﬁ%élacﬁq?{?“(/‘\ﬁlfw_ od&esodi un
hydroxi de to 3QigdRsafind15 3 HificheSibpwaraneg. r ed_precipitate vas
filtered by suction and washed WO 01/ 92265 PCI/US01/ 17018 10 thoroughly

with water before being taken up with ether. The etherate solution as
dried with anhydrous sodi um sul phate, sq|l vent was renoved and the residue
re- 5 crystallized from methyl ene chl or idé™p 2give 13 g of a yell ow brown

solid. The vyielAnfho-2,3;Nirdm&@hyllindolthe; t ri Nt hyl -indoline was 59.6% Exanple
2 5 -Amino- 1,3,3 -trinethyl-1ndoline.
10 5-Nitro-1,3,3-trimethyl-indoline (8.16 g, 40 mmole) was added to a solution
of stannous chloride (53 g, 280 mmole) in 200 ml hydrochloric acid with stirring.
The mixture was gently refluxed for 16 hrs. The cold reaction mixture was poured
onto crushed ice, made alkaline with a concentrated solution of sodium hydroxide
and extracted with ethyl acetate (4 x 200 ml). The combined ethyl acetate solutions
15 were dried with anhydrous sodium sulphate and decolorized with a small amount of
active carbon. Solvent was removed and the residue re-crystallized from ethyl

acetate to 5.96 g of a yellow solid, an 80 % yield of 5-amino-1,3,3-trimethyl-

indoline.

20 Example 3a
1,3,3-Trimethyl-indoline-5-yl-succinic amide Wang ester.

Under nitrogen atmosphere, 5- amino-1,3,3~-trimethyl indoline (1.94 g, 10.3
mmole) in 5 ml anhydrous tetrahydrofuran was added drop-wise to 5 ml THF in
solution with 1.0 g (10 mmole) succinic anhydride over 1 hr. The mixture was

25 stirred at room temperature for 7 hrs. Wang resin (theoretical loading 1.28 mmole/g,
5g, 6.4 mmole), diisopropyl carbodiimide (1.26 g, 10 mmole) and DMAP (61.1 rﬁg,
0.5 mmole) were added. The suspension was shaken at room temperature for 24
hours and then filtered through glass sinter, washed with THF (4 x 15 mi), DMF (4 x
15 ml), dichloromethane (4 x 10 ml) and dried in vacuo. A 7.82 g bead was

30 obtained.



10 5-Nitro-1,3,3-trinethyl-indoline (8.16 g, 40 nmmole) was added to a
solution of stannous chloride (53 g, 280 mmle) in 200 mM hydrochloric
acid witwavisnehg. The mixture was gently refluxed for RETAS&L/17018e col d
reaction m xture was poured onto crushed ice, nade alkaline with a
concentrated solution of sodium hydroxide and extracted wth ethyl acetate
(4 x 200 mM). The conbi ned ethyl acetate solutions 15 were dried with
anhydr ous sodi um sul phate and decolorized with a small anount of active
carbon. Solvent was renoved and the residuélre-crystallized from ethyl
acetate to 5.96 g of a yellow solid, an 80 %yield of

5-am no-1, 3,3-trinethyl- indoline. 20 Exanple 3a

1, 3,3-Trinet hyl -indol i ne-5-yl-succinic am de WAng ester. Under nitrogen

at nosphere, 5- ani ngpl gg %ﬂHe'HEEdHMk S\kfél%hhﬂ%l(iﬂﬁﬁﬂmﬂreléa@eci?’mml%TI‘?FS m

anhydr ous tetrahydrofuran was added drop-w se to THE in solution with
1.0 g (10 mol egolut;gnofpm@ssanhmbldex16vé3rw2m11 3|‘hé5mmb uiThe oprabinséd IHF r ed

at room tenperat,ur.e for res eor | gadi n

ol 016,58, SO o sk S PR PR et Gl rnetRe 3 Aniispusng
DVAP (61.1 ny, so&iux'fﬁ SHTPHa e andETlRreddddGvashtEwith TREN SSdentas &MH%H iRadueom
tenperature for 24 hours and then filtered through glass sinter, washed

with THE (4 x OhblarpformDngs gddedto tmgrqﬁd)ue agd shensemavadiavacyastoxemovariniceand

d d b d )
O e0. o o of il [mitreafe B R i vt i O Mk Bl ioks iy o e

sol ution of pO'OEE(S!; Wﬁkh@cﬂdd— blﬂéxﬁxhdjﬁte(gﬁal of fhe%;rﬁ‘don of J-Kelfy stiédinyl verkii€that
conbi ned THE 5 sol uti on was shaken with fine powder ed sodi um

di hydr ophosifhaptthgiaternsh fiandand thelpadingof é!u3&%@%}4@#@}&6&@@%@%@d

with THF. Sol v% rvggl M@ﬂaﬁeﬂ t8?$§§’6°/ Chl orof orm was added to the
resi due and then eane in vacuo to renove trace

Example 3b
Wang resin (theoretical loading 1.28 mmole/g, 3.0 g, 3.84 mmole), 2.0 g (20
15 mmole) succinic acid, and 47 mg (0.38 mmole) DMAP were refluxed in THF for 48
hrs, cooled down, filtered through glass sinter and washed with THF (3 x 10 ml),
DMF (3 x 10ml), dichloromethane (2 x 10ml) , methanol ( 3 x 10 ml) a-nd
dichloromethane ( 2 x10 mi). After drying in vacuo, 3.524 g of a white resin was
obtained.
20
A 1.37 g (1.5 mmole) suspension bead of the resin, 5-amino-1,3,3-trimethyl
indoline (3.76 g, 2.0 mmole), HOBT (12 % water, 322 mg, 2.1 mmole) and DIC
(265 mg, 2.1 mmole) in 15 ml THF were shaken overnight at room temperature
under nitrogen, filtered through glass sinter and washed with THF (3 x 5 ml), water
25 (2 x 5ml), DMF (2 x 3 ml), THF (3 x 3 ml) and dichloromethane (3 x 3 ml). After
drying in vacuo, a 1.725 g purple bead of 1,3,3-trimethyl-indoline-5-yl-succinic
amide Wang ester was obtained. The loading was determined to be quantitative

using the method as described in Example 3a.



THF. The residue was dried in vacuo and I m, 0.01 M hexanethyl di si |l oxane
in CDCl3 was added. Fromthe integral of the proton of N-Me or succinyl
versus tvaool226§ the internal standard, the | oading of PCT/US01/17018
1,3,3-trinethyl-indoline-5-yl-succinic amde Wang ester was calculated to
be 95.6 % Exanple 3b Wang resin (theoretical loading 1.28 mmvole/g, 3.0 g,
3.84 mole), 2.0 g (20 15 mmole) succinic acid, and 47 ng (0. 38 mmol e)
DVAP were refluxed in THE for 48 hrs, cooled down, filtered through gl ass
sinter and washed with THE (3 x 10 m), DRF (3 x | Onl), dichloronethane
(2 x1 On-fl) , nethanol (3 x 10 m) and dichloronethane (2 xIOnl). After
drying in vacuo, 3.524 g of a white re%&&nﬁ@@ obtained. 20 A 1.37 g (1.5
nmol e) suspensi on bead of the resin, 5-am o-i,S,S-trinethyI i ndol i ne

(3.76 g, 2.0 mue|8ininkd@BN" 612t Ymu@yEspirc3RH-MbenZopyrarnbeindeiig].Dl C (265 ny,
2.1 mole) in 15 mM THE weré shakeh overnight at roomtenperature under
nitrogen, filtered The beaghsph fasrs Exampler3adfd4das hegespprding i9e0.2 aumols i ) |

o5 (2 R e I JTEVES gl LA e (2
L, 3, 3- L ri methyiod BHQbienifimGley baRyRIcR) de ar ¥ €fol 4tk ool fiRbled itirodeh The

| oadi ng was deter quantitative using the nethod as described in
Exanpl e 3a. WRlady Daetmdrekhedaith DMNIE §5 x B2mbeadstayediat 3 ml DMF overnight.

The bead Spl i (PG Bt B CUHA 01434 SCHFPUNORPN (ot 6o e s

e Dead s | . , C 0 JZ2Z2mol e

theoretical |q gﬁloi/&ﬁl?eotﬁ%ﬁ%'(b%@ i), BHPI(3 R mhNEEankydro@IEAF (DK ZJmIEI, t hen
mg (O.

shaken with 1 nmol e) “sal i cyl al dehyde at 60 C for 14 hrs then
cool ed, filhbered through

The bead suspended in 2 ml THF was added to 0.25 mi (0.1 M) THF
solution of potassium tert-butoxide, stayed for 15 to 20 minutes, filtered and washed
with 1 ml anhydrous THF. The release procedure was repeated using 0.1 to 0.15 ml
(0.1 M) THF solution of potassium tert-butoxide. The combined THF solution was

15 shaken with a small amount of finely powdered sodium dihydrophosphate, filtered,
solvent removed, and the residue dried in vacuo. An 80.5 mg viscous oil was
obtained for a 106.6 % yield of 96.4 % purity 5-Succinimido-1',3",3'-trimethyl-
spiro-[2H-1-benzopyran-2,2"-indoline].

20 Example 5
6-Bromo-5'-succinimido-1',3',3'-trimethyl-spiro-[2H-1-benzopyran-2,2'-indoline].
The procedure of Example 4 was repeated except that 5-bromo-
salicylaldehyde (121 mg, 0.6 mmole) was used. The yield of 94.3 % purity 6-
bromo-5'-succinimido-1’,3’,3'-trimethyl-spiro-[2H-1-benzopyran-2,2'-indoline] was

25 118%.

Example 6
6-Chloro-5'-succinimido-1',3’,3"-trimethyl-spiro-[2H-1-benzopyran-2,2'-indoline].
The procedure of Example 4 was repeated except that 5~chloro-
30 salicylaldehyde (95 mg, 0.6 mmole) was used. The yield of 97.6 % purity 6-chloro-
5*-succinimido-1‘,3,3'-trimethyl-spiro-[2H-1-benzopyran-2,2'-indoline] was



gl ass sinter and washed with DVF (5 x 3 m) and stayed at 3 nl DW
overnight. Filtering was again carried out as well as washing wwth DM (3
x 3 m), waooyd2es onethane (3 x 3 mM), THE (3 x 2 m) and pahydeiowrsiSTHE (3 X
2 m). 10 The bead suspended in 2 mM THF was added to 0.25 m (0.1 M THE
solution of potassiumtert-butoxide, stayed for 15 to 20 mnutes, filtered
and washed with 1 m anhydrous THF. The rel ease procedure was repeated
using 0.1 to 0.15 mM (0.1 M THE solution of potassiumtert-butoxide. The
conbi ned THE sol ution was 15 shaken with d3snmall anmount of finely powdered
sodi um di hydr ophosphate, filtered, solvent renoved, and the residue dried
in vacuo. An 80.5 ng viscous oil was obtained for a 106.6 %vyield of 96.4
% purity 5-Succinimdo-1',3,3 -trinmethyl-

spiro-[ 2H 1-be opys an- 2, 2° -indoline]. 20 Exanple 5

6- Brono-5' -succiniimdo-1",3",3 -trinmethyl-spiro-[2H 1
-benzopyran-2,2'-indoline]. The procedure of Exanple 4 was repeated except
that 5-brono salicyl al dehyde (121 ng, %6 r’r‘irDJie) was used. The yield of
94.3 % purify 6- bronp-5'-succini m do- E*¥P'SB/ _t i net hyl - spiro-[2H

1- benzopyr an- 26-%;5’-!899@5?[’&‘1@%?"tg‘%%’é’tgo ir P Rb8nApyran-2,2'-indoline].

6- Chl oro-5' -succinimdo -tri yl'-'spiro-[ 2H 1- benzopyran- 2, 2' -i ndo
line]. The progesiocaiueé ofXanmiie44vasaspentepeataptithak t-dpsalicylatdebyds(8dmg, 30

sal i cyl al dehyde (95 , 0.6 mmole) was used. The yield of 97.8 % purit
6- chl )c/)r o- 5' Ys@é((mm(plgigw@s pse,dg-'l“,hg-y)leld of 97.3 "/E purity 6-l§/-5’%succm1m1do-16,3/,%’I2 y

[ hyl -spiro-[ 2H-1-Db VN h: 01/ 92265
TR P 2 A e

10
Example 8

6-Nitro-5 ’—éuccinimi do-1",3",3'-trimethyl-spiro-[2H-1-benzopyran-2,2’-indoline].
The procedure of Example 4 was repeated except that 5-nitrosalicylaldehyde
(100 mg, 0.6mmole) was used. The yield of 97.9 % purity 6-nitro-5'-succinimido-
15 1’,3’,3'-trimethyl-spiro-[2H-1-benzopyran-2,2’-indoline] was 119.8 %.

Example 9
6,8-Dichloro-5'-succinimido-1’,3",3'-trimethyl-spiro-[2H-1-benzopyran-2,2’-
indoline].

20 The procedure of Example 4 was repeated except that 3,5-
dichlorosalicylaldehyde (115 mg, 0.6 mmole) was used. The yield of 97.8 % purity
6,8-dichloro-5’-succinimido-1',3",3'~trimethyl-spiro-{2H-1 -benzopyran-2,2'-
indoline] was 107.7 %.

25 Example 10
6,8-Dibromo-5'-succinimido-1',3',3'-trimethyl-spiro-[2H-1-benzopyran-2,2 -
indoline].

The procedure of Example 4 was repeated except that 3,5-
dibromosalicylaldehyde (167 mg, 0.6 mmole) was used. The yield of 97.6 % purity

30 6,8-dibromo-5’-succinimido-l',3’,3’-tn'methyl-spiro—[2H-1-benzopyran—2,2’-
indoline] was 106.6 %.



6-F-5"-succinimdo-1',3",3 -trinethyl-spiro-[2H 1-benzopyran-2, 2' -i ndol i nej

. The procedure of Exanple 4 was repeated except that 5-F-salicyl al dehyde

(84 ng, WwWoO6Umm e) was used. The yield of 97.6 % purity PCT/US01/17018

6- F-5' -succinimdo-1',3",3" -

trimethyl - Spiro-[2H 1-benzopyran-2,2'-indoline] was 119.4 % 10 Exanple 8

6-Nitro-5" -succinimdo-1',3",3 -trinmethyl-spiro-[2H 1- benzopyran-2, 2' -i ndol

ine] . The procedure of Exanple 4 was repeated except that

5-nitrosalicyl al dehyde (100 ng, 0.6mmol e) Was used. The yield of 97.9 %

purity 6-nitro-5"-succinimdo- 15

1',3',3'-trinethyl-spiro-[2FL1-benzopyr%n-2,F'-indoIineI was 119.8 %

Exanpl e 9 1

6, 8-Di chl oro-5 / 1. 2,2 -
68519fi§dd35mlféélnﬁnld§1 3 3 tﬁh{é\j\ﬁ'faym!}l)lr@- IH-9: ﬂe%lib%ygt : 9&@@3’1@@_

i ndol i ne]. 20 The procedure of rep ated exc
di chl orosal i cyl al deﬂ‘hdprc(cédxﬁen@}ixﬂnﬁemmdse):pem exsed thakl3es-yi el d of 97.8 %

guéi Eiiychl or 8- sdiiedpsglicylaldhyde (223 mgy 0.6 pmmple)yas uspd.r The vield) of a7 Ypuriin- 2, 2 -
551 br o b - ¢ G iiodds. 28, CelARIGR1 803 Durimethy spiro- 24 1-benzopyran 2 2" indoing]

i ndol i ne]. Thewps 92.6d84re of Exanple 4 was repeated except that 3,5-
di bronosal i cyl al dehyde (167 ng, 0.6 nmole) was used. The yield of 97.6 %
purity 30
6, 8-di brono-5' -succinimdo-1',3",3" -tri %Wlf 8pi ro-[ 2H 1- benzopyran- 2, 2' -
i ndoline] was 106.6 % WO 01/ 92265 PCT/ 9 18 14 Exanple 11

10  6-Bromo-8-methoxy-5'-succinimido-1',3’,3'-trimethyl-spiro-[2H-1-benzopyran-2 2'-

indoline].

The procedure of Example 4 was repeated except that 5-bromo-2-hydroxy-3-
methoxybenzaldehyde (139 mg, 0.6 mmole) was used. The yield of 98.6 % purity
6-Bromo-8-methoxy-5'-succinimido-1',3',3'-trimethyl-spiro-[2H-1-benzopyran-2,2'- -

15 indoline] was 96.1 %.

Example 13
8-Formyl-6-methyl-5'-succinimido-1',3’,3-trimethyl-spiro-[ 2H-1-benzopyran-2,2'-
indoline].

20 The procedure of Example 4 was repeated except that 2-hydroxy-5-methyl-
1,3-benzenedicarboaldehyde (99 mg, 0.6 mmole) was used and the suspension of
bead was shaken for 24 hrs at 60° C. The yield of 96.1 % purity 8-formyl-6-methyl-
5'-succinimido-1',3’,3’-trimethyl-spiro-[2H-1-benzopyran-2,2'-indoline] was 98.6 %.

25 Example 14
8-Hydroxy-5'-succinimido-1’,3’,3'-trimethyl-spiro-[2H- 1-benzopyran-2,2'-indoline].
The procedure of Example 13 was repeated except that 2,3-
dihydroxybenzaldehyde (100 mg, 0.6 mmole) was used. The yield of 8-hydroxy-5'-
succinimido-1',3",3'-trimethyl-spiro-[2H-1-benzopyran-2,2’-indoline] was 112.6 %.

30



6,8-Diio0do-5 -succinimdo-1',3 ,3 -trinethyl-spiro-[2H 1-benzopyran-2,2'-in
doline]. The procedure of Exanple 4 was repeated except that 3,5 5

di i odosalwayl/gd2éehyde (225 ng, 0.6 mmol e) was used. The yPeTaiSai170i8. 7 %
purity 6,

8-diiodoo-5"-succinimdo-1',3",3 -trinethyl-spiro-[2H 1-benzopyran-2,2'-ind
oline] was 99.5 % Exanple 12 10

6- Br ono- 8- met hoxy-5' -succinimdo-1"',3",3 -15inmethyl -spiro-[2H 1- benzopyr an-
2,2'- indoline]. The procedure of Exanple 4 was repeated except that

5- br onp- 2- hydr oxy- 3- net hoxybenzal dehyde (139 {% 0.6 mml e) was used. The
yield of 98.6 %purity 6-Brono- 8- net hoBragplesticci ni mi do-1', 3",
3'-trinethyl -spi.f,0; 1- henz nLans2..2' - 15.in i.nel_was 9 . % ..Exanpl e
13 8- For rri;l ) 6B%@ﬁ%schwgg@ﬁ%’lwsg%:zttl‘ml’ethyjr-spl-ro- Tleranopyran-EZ%mcfolnIlEél. P
3,3 -trinmethyl-spi "I‘Pne[p?&e@nr*é%@ﬁsi%g]%ﬂr@aszr'epedté'ﬂjéﬁcbﬂqhat SQethfe procedure of
Exanpl e 4 was repeated except that 2-hydroxy-5-nethyl -

1, 3- benzenedi csalisylaldibiygdel 82198 Mrgmntle) wasnkse) andtheisuspgnsion of beadsvemspensi on

gf f olrorerfllld- \g??ref & _%xrll aI 8(5° 8 %or@ﬁshr? :ElndG t?)er? 'forTlr}le}n'X iate éOd’ (9.f ThgeG)'lie d%)f ngl ‘Vto%)un'ty

5' -succi ni m dogly o iR1.8  a k& b 2:SPIL L Q- = - LLE -1 fe] was
6= 1-B-sublihif ! Tpird IR 2 2 ]
oy Sucei i Exanp]rregﬁ% . 9-subli BN 3rSPifiRethe i R BT EhA Ny fan 21 RS
8- Hydr oxy-5' - suasbhorticdo-1' , 3", 3' -tri net hyl -spiro-[ 2H 1- benzopyran-2,2' -i nd
oline]. The procedure of Exanple 13 was repeated except that 2,3
di hydr oxybenzal dehyde (100 ng, 0.6 mmol e) was used. The yield of
8- hydr oxy- §p-
succinimdo-1",3" ,3 trinethyl-spiro-[2H 1-benzopyran-2,2'-indoline] was
112.6 % 30 WD 01/92265 PCT/ USOL/ 17018Exdsple 16

8-Methyl-5'-succinimido-1",3’,3"-trimethyl-spiro-[2H-1-benzopyran-2,2'-indoline].

The procedure of Example 15 was repeated except that 3-methyl-
salicaldehyde (82 mg, 0.6mmole) was used. The yield of 96.3 % purity 6-methyi-5’'-

15 succinimido-1',3',3"-trimethyl-spiro-[2H-1-benzopyran-2,2’-indoline] was 103.7 %.

Example 17
6-Methoxy-5'-succinimido-1’,3',3'-trimethyl-spiro-[2H-1-benzopyran-2,2’-indoline).
The procedure of Example 4 was repeated except that 2-hydroxy-5-

20 methoxybenzaldehyde (91 mg, 0.6 mmole) was used and the suspension of bead was
shaken at 60° C for 18 hrs and then for 14 hrs at 80° C. The yield of 96.1 % purity
6-methoxy-5'-succinimido-1,3’,3"-trimethyl-spiro-[2H-1-benzopyran-2,2'-indoline}
was 97.2 %.

25 . Example 18
8-Ethoxy-5'-succinimido-1',3',3’-trimethyl-spiro-[2H-1-benzopyran-2,2’-indoline].
The procedure of Example 17 was repeated except that 2-hydroxy-3-
ethoxybenzaldehyde (99 mg, 0.6 mmole) was used. The yield of 96.4 % purity 8-
ethoxy-5"-succinimido-1',3",3'-trimethyl-spiro-[2H-1-benzopyran-2,2'-indoline] was
30 98.8%.



Exanpl e 15

6- Met hyl -5" -succinim do-1',3",3" -trinethyl-spiro-[2H 1- benzopyran-2, 2' -i ndo
line]. Weopsnerdure of Exanple 4 was repeated except theeT/Hsemt7msl 5

sal i cyl al dehyde (82 ng, 0.6 mmol e) was used and the suspension of bead was
shaken at 60 C for 24 hrs and then for 14 hrs at 80 C. The yield of 96.3 %
purity 6-nethyl-5"-succinimdo-

l',3" ,3 -trinmethyl-spiro-[2H 1-benzopyran-2,2'-indoline] was 95.9 % 10
Exanpl e 16 16

8- Met hyl -5' -succinimdo-1',3",3 -trinethyl-spiro-[2H 1-benzopyran-2, 2'-indo
line]. The procedure of Exanple 15 was repeated except that 3-nethyl
salicaldehyde (82 ng, 0.6mmmol e) was used. The yield of 96.3 %opurity

6-methyl -5' - 15 Example 19
succmlmdo 1,3 3-tr|rrethyl-sp|ro-[2I-l-1 benzoglran 2,2' -indaline] was
103.7 % Ex an%ﬂ\éet 9xy-5'-succinimido-1',3’ 3’-tr1methyl—sp1ro? -1-benzopyran-2,2'-indoline].

6- Met hoxy- 5'.- succi n do-1 DI F Q ben n-2 -ind
oline]. g Thé pr ocedu&?%%?"egs%ﬁ’éa éﬁ%eg egqexg&gpigléﬁjf ﬂgﬁ}yﬁg’ogcg 5 20
met hoxybenzal d@m&@ Wiklusel, The ﬁemﬁ%)e wap%nwsﬂn@mytmuéaﬁma@ ofr pf bead
was shaken at 60 for 18 hrs and then for 14 hrs at 80 C. The yiéld of

96.1 % purity trigeethylhspiy-[BH- bberopyman-@g2’ 4ndoline] was 110 %.

3,3 -trinmethyl-spiro-[2H 1-benzopyran-2,2' -indoline] was 97.2 % 25
Exanpl e 18

8- Et hoxy-5'-succinimdo-1',3",3" -trinethyl-spiro-[2H 1- benzopyran-2, 2' -indo
line]. The procedure of Exanple 17 was repeated except that 2-hydroxy-3

et hoxybenzabdehyde (99 ng, 0.6 ol e) V\Ezsamniedo The yield of 96.4 % opurity

1~ benzopyr an- 23 ERRERT G- e aa T 5 oy BB ST BE RS b2
indoline].
The procedure of Example 4 was repeated except that 2-hydroxy-5-
trifluoromethoxybenzaldehyde (95 mg, 0.46mmole) was used and the suspension of
15 bead was shaken at room temperature for 18 hrs and then for 3 hrs at 60° C. The
yield of 6-trifluoromethoxy-5'-succinimido-1’,3',3'-trimethyl-spiro-[2H-1-

benzopyran-2,2'-indoline] was 88 %.

Example 21
20 6-Hydroxy-5'-succinimido-1',3’,3'-trimethyl-spiro-[2H-1-benzopyran-2,2'-indoline].
The procedure of Example 4 was repeated except that 2,5-
dihydroxylbenzaldehyde (100 mg, 0.6 mmole) was used and the suspension of bead
was shaken at 60° C for 24 hrs and then for 15 hrs at 80° C. The yield of 6-hydroxy-
5'-succinimido-1',3’,3'-trimethyl-spiro-[2H-1-benzopyran-2,2'-indoline] was

25 103.2 %.

Example 22
6-tert-Butyl-5'-succinimido-1’,3’,3 -trimethyl-spiro-[2H-1-benzopyran-2,2'-
indoline].

30 The procedure of Example 21 was repeated except that 5-tert-butyl-

salicylaldehyde (107 mg, 0.6 mmole) was used. The yield of 96.6 % purity 6-tert-



16 Exanple 19
8- Met hoxy-5' -succinimdo-1',3",3 -trinmethyl-spiro-[2H 1-benzopyran-2,2'-ind

oline] . waolltmepr ocedure of Exanple 4 was repeated exceppPCT/atr/0os8anillin
(91 ng, 0.6 mmle) was used. The yield of 96.6 % purity
8- nmet hoxy-5' -succinimdo-I"',3",3" -

trimethyl-spiro-[2H 1- benzopyran-2,2' -indoline] was 110 % 10 Exanple 20

6- Tri f 1 uor omet hoxy-5'-succinimdo-1',3",3 -trimethyl-spiro-[2H 1-benzopyran
-2,2'- indoline]. The procedure of Exanpl 74 was repeated except that

2- hydroxy-5- trifluoronethoxybenzal dehyde (95 ng, O0.46mmvle) was used and
the suspension of _ 15 bead was_shaken at roomtenperature for 18 hrs and
then for 3 hr Sblgyl-%cpu@glmmléos)i .83 -tgmethyl-spiro-[2H-1-benzopyran-2,2'-indoline] was
6-trifl uororret@)gg%S' -succinimdo-1',3",3 -trinethyl-spiro-[2H 1-
benzopyran-2,2"-indoline] was 88 % Exanple 21 20

6- Hydroxy-5"'-succinimdo-1',3",3 -trinethyl-spiro-[2H 1-benzopyran-2,2'-ind
oline]. The procedure of Exanple 4 was_repeated except that 2,5-

di hydr oxyl bénzal dehyde (100 ng, 0.6 mmob¥mpia33 used and the suspension of
T e ok rfBulys Col Bnichfboll 3 3 MhinddiRf b 36-1 28 1 haBpydn. The V1 el
5' -succi ni m ddndoling]., 3' -tri nmet hyl - spi ro-[ 2H 1- benzopyran-2, 2' -i ndol i ne] was
25 103. 2% Exanple 22

6-tert-Butyl -5 - sucdiefirRpegyrelof Bxanple 2} parepgated praept thatB-terbbutybpyr an- 2, 2' -

i ndoline]. 30 _JIh ce t hat
5-tert-butyl - %gfyi]@%}g?ﬁggwd@g’( %3’@%@ %%%mm%ﬁgﬁeam%gg%“ge& &%ﬁ%&WE d of
96.6 % puridy shaltenrat 6GUOCEd! 9PRGANREHINISO14 Aré@E80° C. The yield of 96 % purity 8-
tert-butyl-5’-succinimido-1',3",3'-trimethyl-spiro-[2H-1-benzopyran-2,2'-indoline]
was 97.7 %.

Example 24
15 6,8-Di-tert-butyl-5'-succinimido-1’,3’,3'-trimethyl-spiro-[2H-1-benzopyran-2,2'-
indoline].

The procedure of Example 4 was repeated except that 3,5-di-tert-butyl-
salicylaldehyde (180 mg, 0.6 mmole) was used and the suspension of bead was
shaken at 60° C for 18 hrs and then for 14 hrs at 80° C. The yield of 95 % purity

20  6,8-ditert-butyl-5'~succinimido-1',3’,3'-trimethyl-spiro-[2H-1-benzopyran-2,2'-

indoline] was 101.2 %.

Example 25
7-Methoxy-5'-succinimido-1',3’,3'-trimethyl-spiro-[2H-1-benzopyran-2,2'-indoline].
25 The procedure of Example 4 was repeated except that 2-hydroxy-4-
methoxybenzaldehyde (91 mg, 0.6 mmole) was used and the suspension of bead was

shaken at 60° C for 58 hrs and then for 14 hrs at 80° C. The yield of 7-methoxy-5'-
succinimido-1',3",3'-trimethyl-spiro-[2H-1-benzopyran-2,2'-indoline] was 82.1 %.

30



17

butyl -5"-succinimdo-1',3",3 -trinmethyl-spiro-[2H 1-benzopyran-2,2'-indolin
e] was 8004962265 Exanpl e 23 PCT/US01/17018
8-tert-Butyl-5"-succinimdo-1',3",3 -trinethyl-spiro-[2H 1-benzopyran-2, 2' -
i ndoline]. The procedure of Exanple 21 was repeated except that
3-tert-butyl- salicyl al dehyde (107 ng, 0.6 nmole) was used and the

suspensi on of bead was 10 shaken at 60 C for 18 hrs and then for 14 hrs at
80 C. The y| eId of 96 % purity 8-

tert-butyl -5 -succinimdo-1',3",3 -trinet hyI Spiro-[ 2H 1-benzopyran-2,2' -in
dol i ne] vvas 97.7 % Exanple 24 15

6,8-Di -tert-butyl-5"-succinimdo-1', 3", 3 -tri met hyl - spi ro-[ 2H 1- benzopyr an-
2,2'- indoline]. The procedure of Exa 1\/\9@ repeat ed except that
3,5-di-tert-butyl- salicyl al dehyde (18 mol e) was used and the

suspensi on of DRES| MRy SNBKRhiAIdLP, ﬁaf-mméeﬁyl%ﬁoqm L-b&ioptanbb hrs at 80
C. The yield of 95 %purity 20

6, 8-di t ert -putipdelbie].succi ni mi do-1, 3", 3" -tri nmet hyl - spi ro-[ 2H 1- benzopyr an- 2,
2' - indoline] was 1.2 %

7- Met hoxy- 5' - succi n QISC@UT%‘”%MH’?? Haen fapeatsd pxcepbitat 2 B8k Sn- 2, 2' - i nd
oline]. 25 Thﬁmeﬂﬁﬁ%ﬁﬂdmydggmﬂng éomaey&sﬁ&d aﬁamsﬁéﬁbn%fhw OXyd4

met hoxybenzal dehyde (91 e) was used and the suspension of
was shaken atw#Ghakenmt 658le0524th3 anfl elmanffor 11 daylsras 80t C8(1'hé:yle1'd1ef 96.8P@ of

benzopyr an- 2, POHPhSArAHEN oS IS ETIAosh n-DSRIBH A SOREPEE:

10 2,2'-indoline] was 82.9 %.

Example 27
8-Methoxy-6-nitro-5’-succinimido-1’,3’,3"-trimethyl-spiro-[2H-1-benzopyran-2,2'-
indoline].

15 162 mg of the bead split from Example 3b and corresponding to 0.14 mmole
theoretical loading was swelled in 3ml DMF under nitrogen for 1 hr, shaken with 8-
methoxy-5-nitro salicylaldehyde (83 mg, 0.42 mmole) at 60° C for 14 hrs. The
suspension was cooled, filtered through glass sinter, washed with DMF (5 x 1 ml),
stayed at 3 ml DMF overnight, filtered again and washed with DMF (3 x 1ml), THF

20 (3 x 1 ml), dichloromethane (3 x 2ml) and THF (3 x 2 ml). To the bead suspended
in 1 ml THF was added 1 ml, 0.1 M THF solution of DBU, stayed for 10 hrs, filtered
and washed with THF (2 x 1ml). The release procedure was repeated twice. The
combined THF solution was passed by a short silica column eluted with THF to
remove DBU. Solvent was removed and the residue dried in vacuo for a 104.6. %

25 yield of 8-methoxy-6-nitro-5'-succinimido-1',3',3'-trimethyl-spiro-[2H-1-

benzopyran-2,2'-indoline].



18 Exanpl e 26
5, 7-Di net hoxy-5'-succinimdo-1',3 ,3 -trinethyl-spiro-[2H 1-benzopyran-2, 2'
- 5 i ndoiwmei/228he procedure of Exanple 4 was repeated exeepUStindis

2- hydr oxy-4, 6- di net hoxybenzal dehyde (240 ng, 2.0 mmole) was used and the
suspensi on of bead was shaken at 60 C for 24 hrs and then for 11 days at
80 C. The yield of 96.8 % purity

5, 7-di met hoxy-5' -succinimdo-1',3",3 -trinethyl-spiro-[2H 1- benzopyran 10
2,2'-indoline] was 82.9 % Exanple 27 19

8- Met hoxy-6-nitro-5" -succinimdo-1',3" ,3" -trinethyl-spiro-[2H 1-benzopyran-
2,2'- indoline]. 15 162 ng of the bead split from Exanple 3b and
corresponding to 0.14 mmole theoretical |oading was swelled in 3m DWW
under nitrogen for Iwhitis Shak&nsW th 8- nethoxy-5-nitro salicyl al dehyde (83
ng, 0.42 mmole) at 60 C for 14 hrs. The suspension was cooled, filtered

t hrough gl ass sinter, washed with DM (5 x 1 m), stayed at 3 ml DW

over ni ght, Itered alnadvvashe (3x I nil), THE 20 (3 x |

m ), dichlor om}f hanéE? H’BHB‘%I—E’%’?"R % m). To the bead suspended

in 1l mM THE was added 1 m 0.1 MTHE solution of DBU, stayed for 10 his,
filtered and washed with THE (2 x Im). The rel ease procedure was repeated
twice. The conbined THE sol ution was passed by a short silica col um
eluted with THE to renpove DBY Solvent was renoved and the residue dried
in vacuo for a 104.6 % 25 yi elld of R2
8- net hoxy-6-nitro-5'-succi ni pido- 1"
benzopyran-2,2' -indoline] .[ WO
is:

Fshyl -spiro-[2H 1-
018 19 What is clained

wherein R’ is C;- C;3 alkyl, allyl, phenyl, mono- or disubstituted phenyl, phen(C; ~
10 Cg)alkyl, or (C; —Cq)alkoxycarbonyl (C;—C4 )alkyl, R? and R? are each
independently C; —~Cs alkyl, phenyl, mono- or di-substituted phenyl, benzyl, or
combined to form a cyclic ring that is a cyclohexyl, norbornyl or adamantyl ring, R*
is hydrogen, hydroxy, trichloromethyl, trifluoromethyl, formyl, C,-C4 alkyl,
halogen, C;- C, alkoxy, nitro, cyano, C,-C4 monohaloalkyl, C;-C4 alkoxycarbonyl,
15 or an aromatic sharing the two adjacent carbon atoms with the benzene portion of

the pyran ring to form a condensed aromatic ring, and x equals 1, 2, or 3.

2. The compound of claim 1, wherein R' is a C; —C4 alkyl, phenyl, benzyl,
allyl, or ethoxycarbonyl ethyl, R and R? are each independently methyl, ethyl, or
20  phenyl and R* is C;-C, alkyl, C;-C; alkoxy, chloro, bromo, iodo, trifluoromethyl, or

nitro.

3. The compound of claim 1, wherein when x = 1, R* is located on any of the
available carbon atoms of the benzene ring of the benzopyran moiety.

25



5 1. A compound conprising the fornula: 0 R2ZRI NN(R4) x ooill
wherein R is d- C18 alkyl, allyl, phenyl, nono- or disubstituted phenyl,
phen( Cl- wOo25al kyl , or (Cl-C4)al koxycarbonyl (Cl-C4 )abPkyiusoiRzomnd R3
are each independently Cl1-C4 al kyl, phenyl, nono- or di-substituted phenyl,
benzyl, or conbined to forma cyclic ring that is a cyclohexyl, norbornyl
or adamantyl ring, R4 is hydrogen, hydroxy, trichoronethyl,
trifluoronmethyl, fornyl, Cl1-C4 al kyl, halogen, d- C4 al koxy, nitro,

cyano, Cl-C4 nonohal oal kyl, Cl-C4 al koxycatonyl, 15 or an aromatic sharing
the two adj acent carbon atons with the benzene portion-,of the pyran ring
to forma condensed aromatic ring, and x equals 1, 2, or 3. 2. The conpound
of claiml1, wherein Rl is a d -C4 al kyl, phenyl, benzyl, allyl, or

et hoxycar bony! 4et hyIThe B8mpochd=F cBif 3¢ adbreilReRas6 8 8 1ofOr

20 phenyl and R4 is C -mggtlghkyl, a-&2 al koxy, chl or%%/tﬂl%%%r%%{g%(ﬁo
trifl uor onet hythe bgpzengiringf the bengepysemmeistid of claim 1, wherein when x = 1,
R4 is | ocated on any of the available carbon atons of the benzene ring of
t he benzopyran noiety. 25 WD 01/92265 PCT/US01/17018 20 4. The conpound of
claim 3, wherebn RAThE corapaindbfeitngwhereih whén B=2)%hdH RMisPhe sahferoenzene

ring of the benzopyran noiety. 5 .
different and located ‘at the 6 and 8 or 5 and 7 positions of the benzene ring of the

benzopyran moiety.

10 6. The compound of claim 4, wherein each R* is located at the 6 and 8 positions

ofthe benzene ring of the benzopyran moiety.
7. A compound comprising the formula;

15

wherein R? is hydrogen, hydroxy, trifluoromethyl, formyl, methyl, ethyl, methoxy,

~x
ethoxy, nitro, fluoro, chloro, bromo, or iodo, and x is 1 or 2. .

20 8. An article comprising a compound of the formula:



5. The conmpound of claim1, wherein when x = 2, each R4 is the same or
different and located at the 6 and 8 or 5 and 7 positions of the benzene
ring of tweolteezopyran noiety. 10 6. The conpound of cl aper/@sonmiTersei n each
R4 is located at the 6 and 8 positions ofthe benzene ring of the
benzopyran noiety. 7. A conmpound conprising the fornula: 15 0 CH3 CH3 N N
(R4) X 1 o1l OCH3 wherein R4 is hydrogen, hydroxy, trifluoronethyl,
formyl, nethyl, ethyl, methoxy, ethoxy, nitro, fluoro, chloro, brono, or
iodo, and x is 1 or 2. 20 8. An article coHiprising a conmpound of the
formula: WO 01/92265 PCT/US01/17018 21 O RR R3 NN (R4 X J oo R~
wherein RI is Cl- S alkyl, allyl, phenyl, nono- or disubstituted phenyl,
phen(Cl - C4 )alkyl, or (G -C4)al koxycarbonyl (Cl--C4 )alkyl, R2 and R3
are each

wherein R! is C;- C;s alkyl, allyl, phenyl, mono- or disubstituted phenyl, phen(C; —
Cs4)alkyl, or (C; —C4)alkoxycarbonyl (C;—C4 )alkyl, R? and R* are each
independently C; ~C4 alkyl, phenyl, mono- or di-substituted phenyl, benzyl, or

5 combined to form a cyclic ring that is a cyclohexyl, norbornyl or adamantyl ring, R*
is hydrogen, hydroxy, trichloromethyl, trifluoromethyl, formyi, C;-C, alkyl,
halogen, C;- C; alkoxy, nitro, cyano, C;-C; monohaloalkyl, C,-C, alkoxycarbonyl,
or an aromatic sharing the two adjacent carbon atoms with the benzene portion of

the pyran ring to form a condensed aromatic ring, and x equals 1, 2, or 3.

10
9. The article of claim 8, wherein in the compound Rlisa C, -C; alkyl,
phenyl, benzyl, allyl, or ethoxycarbonyl ethyl, R* and R® are each independently
methyl, ethyl, or phenyl and R* is C;-C4 alkyl, C;~C; alkoxy, chloro, bromo, jodo,
trifluoromethyl, or nitro.

15

10.  The article of claim 8, wherein in the compound when x = 1, R* is located on

any of the available carbon atoms of the benzene ring of the benzopyran moiety.



i ndependently C -C4 al kyl, phenyl, nono- or di-substituted phenyl, benzyl,
or 5 conbined to forma cyclic ring that is a cycl ohexyl, norbornyl or
adamant yiwoe ongg26R4 i s hydrogen, hydroxy, trichloromethyl pctusél/zorsonet hyl ,
formyl, C-C4 alkyl, halogen, Cl- C4 al koxy, nitro, cyano, Cl-Cl
nonohal oal kyl, Cl-C4 al koxycarbonyl, or an aromatic sharing the two

adj acent carbon atons with the benzene portion of the pyran ring to forma
condensed aromatic ring, and x equals 1, 2, or 3. 10 9. The article of
claim8, wherein in the conpound R is a Gk-C4 al kyl, phenyl, benzyl,
allyl, or ethoxycarbonyl ethyl, R2 and R3 are each independently nethyl,
ethyl, or phen¥l and R4 is C-CA alkyl, C-C2 al koxy, ,chloro, brono, iodo,
trifluoromethyll. or Theettisle afglaim 10Twaewsin indhecenpaindiBniglocated oaitke 6,7, bhe
conmpound when =1.. RA..s,located o ny_of the .ayail able carbon atons of
the benzene ri 8"%}‘%‘0?%{*‘638’%8%?8% SR iR 785565 Pt/ USO1/ 17018 22
11. The article of claim 10, wherein in the conpound R4 is | ocated on the

6, 7, or 8 position of the benzene ring of the benzopyran noiety. 5 12.
The arti cl eSof 1% ai dheartigleat slaimiy whiein bripe compandvienz—2p each Rébetthe t he

sane or differ 6 r . ttions _of. the
ponzene ring. G foaEREAkRoBled it A8 U Blandy BOGidn AWt bERRRSfing
wher ei n each Réfths bempld nddietyhe 6 and 8 positions 10 the benzene ring of

t he benzopyran noiety. 14. The article of claim8, wherein the article is
an ophthalmc lens. 1$%. An article conprising a conpound of the formula:

150 13.  The article of claim 12, wherein each R* is located at the 6 and 8 positions

10 the benzene ring of the benzopyran moiety.
14.  The article of claim 8, wherein the article is an ophthalmic lens.

15.  Anarticle comprising a compound of the formula:

15

wherein R* is hydrogen, hydroxy, trifluoromethyl, formyl, methyl, ethyl, methoxy,

20  ethoxy, nitro, fluoro, chloro, bromo, or iodo, and x is 1 or 2.

16.  The article of claim 15, whereijn the article is an ophthalmic lens.

25



CH3 CH3 N(~x aNOCH3 Il wherein R4 is hydrogen, hydroxy,
trifluoronmethyl, fornyl, nmethyl, ethyl, nmethoxy, 20 ethoxy, nitro, fluoro,
chl oro, lwonp92268 iodo, and x is | or 2. 16. The article pETUK@/ITVIBS,
wherein the article is an ophthalmc lens. 25 WD 01/92265 PCT/ US01/17018
23 17. A nethod for produci ng an indolinospiroyran conpound conprising the
steps of (i.) providing an indoline |oaded resin of the formula: O R2 O
CONH 51 wherein wherein R is Cl- C18 al kyl, allyl, phenyl, nono- or

di substituted phenyl, phen(G -C4 )alkyl,2%r (Cl -C4)al koxycar bonyl
(C1--c4 )aI kyI R2 and R3 are each independently Cl1-C4 al kyl, phenyl,
nono- or - tityted nyI benzyl. r conmbined to forma.cyglic ring
that is a cycl exyFix ﬁ%‘B%g ?du(gpgaf’é‘d%(ﬂ{wrsplf‘?yﬁﬂ] cofﬂf)oﬂlmfi C?m’i’rt’sé%g g the

| oaded resin, wagesrsconditions suitable to formthe indolinospiropyran
conpound, W|th a salicyl al dehyde derivative of the formula: 4 CHO X (R /

OH VI
(i.) providing an indoline loaded resin of the formula:

)L/\ R2 i
' N

5 R

wherein wherein R’ is C;- Cy3 alkyl, allyl, phenyl, mono- or disubstituted phenyl,
phen(C; —C, Jalkyl, or (C; —Cy)alkoxycarbonyl (C1~Ca Jalkyl, R? and R? are each
independently C, —C,alkyl, phenyl, mono- or di-substituted phenyl, benzyl, or

combined to form a cyclic ring that is a cyclohexyl, norbornyl or adamanty! ring;

10 (ii.) treating the loaded resin, under conditions suitable to form the

indolinospiropyran compound, with a salicylaldehyde derivative of the formula:

4 CHO
x (R%)

\ / OH

wherein R* is hydrogen, hydroxy, trichloromethyl, trifluoromethyl, formyl, C;-C4

Vi

alkyl, halogen, C;- C, alkoxy, nitro, cyano, C;-C; monohaloalkyl, C;-C4
15 alkoxycarbonyl, or an aromatic sharing the two adjacent carbon atoms with the
benzene portion of the pyran ring to form a condensed aromatic ring, and x equals 1,

2, or 3 to produce the indolinospiropyran compound; and

(iii.) releasing the indolinospiropyran compound.

20



wherein R4 is hydrogen, hydroxy, trichloronmethyl, trifluoronethyl, fornyl,
Cl-c4  al kyl, halogen, Cl- 4 al koxy, nitro, cyano, Cl-Cl nonohal oal kyl
Cl-C4 15 ved kosaeemr bonyl, or an aromatic sharing the two aB{BTse17¢8r bon
atons with the benzene portion of the pyran ring to forma condensed
aromatic ring, and x equals 1, 2, or 3 to produce the indolinospiropyran
conpound; and (iii.) releasing the indolinospiropyran conpound. 20 WO
01/ 92265 PCT/ USO1/ 17018 24 18. The nethod of claim 17, wherein the resin
is a hydroxy resin. 19. The nethod of clai @18, wherein the hydroxy resin
is a hydroxynethyl polystyrene resin, a Wang resin, HWA-PEGA resin,
HWPB- BHA resin, HWB- 5 MBHA resin, or a conbination thereof. 20. The

met hod of claim 17, wherein the resin is of an about 100-200 nesh or an

about 200-400 f_cla n_an about 100- 200
mesh, high | oag&ls’lg ﬁyed?’g%ﬂg)?ﬁ@ 624%???&%”?1&?ﬁhﬁéméyﬁ resinis
used. 10 22. The nethod of claim 16, further conprising the step of

preparing the jmdol Tiemkhododckisilg, \bb{erexﬁltﬂe F%rdmylﬂégna@aﬁyfmsaytﬂ&ﬂg ne
conmpound of the formula R2 Ra HZN I N N 15 wherein IS S

al kyl, ally], pebmyrengissy, a fangresinddMPd-BEGHHes Y FIMERREA. resin, HMPB-
5 MBHA resin, or a combination thereof,

20. The method of claim 17, wherein the resin is of an about 100-200 mesh or an
about 200-400 mesh.

21.  The method of claim 18, wherein an about 100-200 mesh, high loading

hydroxymethyl polystyrene resin or a Wang resin is used.

10
22.  The method of claim 16, further comprising the step of preparing the
indoline loaded resin by:
(i.) treating an aminoindoline compound of the formula
R? g3
HaN
N
| v
15 R!

wherein R’ is C;- C;s alkyl, allyl, phenyl, mono- or disubstituted phenyl, phen(Cy —
C4 )alkyl, or (C; —Cs)alkoxycarbonyl (C;—Cs Jalkyl, R? and R are each
independently C, —C,4alkyl, phenyl, mono- or di-substituted phenyl, benzyl, or
combined to form a cyclic ring that is a cyclohexyl, norbornyl or adamantyl ring,

20  with succinic anhydride;

(ii.) adding, subsequently to the mixture a hydroxy resin, diisopropyl

carbodiimide and dimethylamino pyridine to form a suspension bead; and



C4 )alkyl, or (G -C4)al koxycarbonyl (Cl-C4 )alkyl, RZ and R3 are each

i ndependently C, -C4 al kyl, phenyl, nono- or di-substituted phenyl, benzyl,
or conbiwedi/®2zés orma cyclic ring that is a cycl ohexyl, poTAsomybisor
adamantyl ring, 20 with succinic anhydride; (ii.) adding, subsequently to
the m xture a hydroxy resin, diisopropyl carbodiimde and di nethylam no
pyridine to forma suspensi on bead; and WO 01/92265 PCT/ USOL1/ 17018 25
(iii.) shaking the suspension bead to foresthe indoline |oaded resin. 5 23.
The nethod of claim 17, further conprising preparing the indoline |oaded
resin by: (i) shaking an excess of hydroxy resin with an excess of succinic
anhydride at a tenperature of about 60 to 120 C for about 24 to 48 hours
to couple the resin and succinic acid; 10 (ii.) washing away,
subsequent |y, excess succinic anhydride; and (iii.) treating, with

1- hydroxy benzotriazole and DIC at about 0 to 60 C and under an inert

at nosphere, the COl{Hi)eghz{l&&% ﬂxe%ﬁ@eﬁﬂé&béﬂd%%ﬂngth‘éﬂlﬁciblﬁﬁ logiet p&if1dol i ne of
the formula 1'V: RZ Rd wherein R is Cl- Cl13 al kyl,

allyl, phenyl, nono- or di substl tut ed phenyl, phen(d - C4 )al kyl, or
(C1-&4) al koxycar bonyl (C1-A4 )alkyl, RZ and R3 are each independently Cl

ot L PO vy RIS oy R
resin by:
(i) shaking an excess of hydroxy resin with an excess of succinic anhydride
at a temperature of about 60 to 120° C for about 24 to 48 hours to couple the resin
and succinic acid;
10 (ii.) washing away, subsequently, excess succinic anhydride; and
(iii.) treating, with 1-hydroxy benzotriazole and DIC at about 0 to 60° C and
under an inert atmosphere, the coupled resin and succinic acid with an

aminoindoline of the formula IV:

HoN

15 R
wherein R! is C;- C;3 alkyl, allyl, phenyl, mono- or disubstituted phenyl, phen(C; —
Cs )alkyl, or (C; —C,)alkoxycarbonyl (C;—Cs Jalkyl, R? and R® are each
independently C; —C, alkyl, phenyl, mono- or di-substituted phenyl, benzyl, or
combined to form a cyclic ring that is a cyclohexyl, norbornyl or adamantyl ring.
20
24.  The method of claim 22, further comprising the steps of forming the
aminoindoline compound by:

reducing a nitroindoline derivative of the formula:



20 24. The method of claim?22, further conprising the steps of formng the
am noi ndol i ne conpound by: reducing a nitroindoline derivative of the
fornmul a: w042282265 PCT/ US01/ 17018 26 R2 R3 O2N N V | pRU/Ussier7eisn R1 i s
Cl- C18 al kyl, allyl, phenyl, nono- or disubstituted phenyl, phen(C - C4
)al kyl, or (Cl-C4)al koxycarbonyl (Cl-C4 )alkyl, R2 and R3 are each

I ndependently ClL -C4 al kyl, phenyl, nono- or di-substituted phenyl, benzyl,
or 5 conbined to forma cyclic ring that h§ a cycl ohexyl, norbornyl or
adamantyl ring. 25. The nethod of claim 23, further conprising the steps
of formng the an1n0|ndoI|ne_eonwbund by: reducing a nitroindoline
derivative of the for 02Nl N I V 10 R~ wherein Rl is Cl- Ci18
al kyl, allyl, phenff, dlsubstltuted phenyl, phen(C - C4 )alkyl,
or (Cl-C4)al koxycar bony Sl - CA) al kyl, R2 and R3 are each independently
Cl-C4 al kyl, phenyl, nono- oﬁ di-subsxituted phenyl, benzyl, or

R1

wherein R is Ci- Cys alkyl, allyl, phenyl, mono- or disubstituted phenyl, phen(C; —
C,4 )alkyl, or (C; —Cy)alkoxycarbonyt (C1—Cs )alkyl, R? and R? are each
independently C; —~C4 alkyl, phenyl, mono- or di-substituted phenyl, benzyl, or

5 combined to form a cyclic ring that is a cyclohexyl, norbornyl or adamantyl ring.

25.  The method of claim 23, further comprising the steps of forming the
aminoindoline compound by:

reducing a nitroindoline derivative of the formula:
O.N

10 R

wherein R! is C;- Cys alkyl, allyl, phenyl, mono- or disubstituted phenyl, phen(C; —-
Cs )alkyl, or (C; —Cy)alkoxycarbonyl (C1-Cs )alkyl, R* and R* are each
independently C; —Csalkyl, phenyl, mono- or di-substituted phenyl, benzyl, or

combined to form a cyclic ring that is a cyclohexyl, norbornyl or adamantyl ring.

15 26. An indoline loaded resin of the formula:

2
)L/\ R R3
L y
L

wherein wherein R' is C;- Cy3 alkyl, allyl, phenyl, mono- or disubstituted phenyl,
phen(C; —C; )alkyl, or (C; —Ca)alkoxycarbonyl (C1~Cs )alkyl, R? and R? are each



conbined to forma cyclic ring that is a cycl ohexyl, norbornyl or adamantyl
ring. 15 26. An indoline | oaded resin of the formula: 0 R2 R3 ~~~~0 CONH N
[T 111 wveoeiseeherein RL is Cl- C18 al kyl, allyl, phenyl pcvos@/17018

di substituted phenyl, phen(C -C4 )alkyl, or (Cl-C4)al koxycarbonyl (d-C4
)al kyl, R2 and R3 are each WO 01/92265 PCT/US01/17018 27 independently
Cl-4 al kyl, phenyl, nmono- or di-substituted phenyl, benzyl, or conbined
to forma cyclic ring that is a cycl ohexybhy norbornyl or adamantyl ring. 5

independently C; —Csalkyl, phenyl, mono- or di-substituted phenyl, benzyl, or

combined to form a cyclic ring that is a cyclohexyl, norbornyl or adamantyl ring.



