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First asymmetric decarboxylative cyanomethylation of isatsimg ld foemdritoedhlherewith
thiourea derivedmomide in good yields and enantTidse lstataibeigyi emables the
construction of va&yaoomdlylene substi¥hygddoxy oxindoles in enantioelective manner.
Enantioselective synthedi salkal@Rd been accomplisffemesteps.

cyanoacetic .ga(m'ﬂiy achiral version of cyanometh 'ati
Introduction isatins had been report@doredentisst of our know ledge

sothere is no report on enantioselective synflHesi,; »>f .

Pharmacologically active scaffolds present in ﬁea§§irnalw§ro UCES s the Ffasstectramt decarboxyla*ive

inspire the synthetitockgmthtsize analogs of thecfgrgnoemé:tohylation of isatins with good , eld

increase molecular disydyidgy. ckindole is one esrlfléjr?tioselectiyitiepruhing derived thiourea catalyst.

scaffold which received much attention due to its wide biological

activilty.

Intermedidtes a versatile building block t«
various natupaoducts. The reported methods to
enantiopurbyd®roxy oxindoles can be broadly cla
metal cata%Lgasn'ds organocataﬁped:arboxylative addit
of malonic acid half thioesteﬁdﬁ@akfj)dxj:ch is an
effective waformfing~«T bond enantioselectively w:

to synthesize interi@dndis A recent communicat
discloses the use of Ytterbium complex of I
construction-hgfir8xy oxind7oHa§'ashi andwaokers
accomplished the synthetseésmexdfiftesing asymmetri:
aldol readtfThe. resulting intermediates of the
protocols require multiple synthetic tran:
accomplish the synthesis of natural products suc
1, etc.

Existence of few metlsydthfsrnzing interfmefidate
stimulated us to develop a methodology for the
hydroxy oxindoles. Moreover, devoid of nitroge
intermedidt@demand multiple synthetic steps to
total synthesis of naturaig pkpduttisrdduction of
group as shown in intelfnedoattd definitely shor
synthesis of natdweflspe.g. Allidg, e¥®lg I). o5

Although decarboxylative addition using —MAH

Figl Selected examples of bioactive molecules which cu e s
ketoacids is well explored, there are only £« from immediatidin fewer steps

literature for the enantioselective decarboxylative addition of
Results and discussion

® Chemical Biology Laboratory, Department of Biotechnology, .Bhupat ) ) )
and Jyothi Mehtha School of Biosciences Hstlidirg dmdfdhiitially decarboxylative cyanomethylation was ir
Technology Madras, CH&DQBH, India. FA%2297 4102; Teincusing cinchona bases and its deriVatussstréstbl.. (

91442257 4124ﬁn§ﬁ_lWac.in with 1.1 equivabgminoatetic @rid the presence cliral
Authors ,contrlbute equally ) . base (5 mo)l #n THF atC2Table 1, enttliesEfcept
ElectroniBupplementyar Information (ESI) avdekable: . |

DOT:10.1038000000x/ ICD, these chiral bases catalysed the fermat]
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cyanomethylated pr3smludilthough satisfactory yiekdsmeweemantioselective transformation isgenfomgoing ch
obtained, the enantioselectivities were found tosynthesdr ¢Paglahdcl chemists. In order to identify a su:
entried )l Since emg@dlored chiral bases failed two fdelicsmandrethylatiemplaepged thﬁp%jﬁ%%ﬂ%%fé)% non

expected outcome,
sthiourea organocatalysts.
4i and 49
enantioselective

were

we

turned our

attention toovelfmtctumgemlbcatalyst containing tertiary5 amine and
Widely used bifuhictiondlicdthibaseabedn developed in our (urghdmdatsied

employed (5 mol &¢corglish results) We hope thatprbline derived Dbifunct:ional
cyanomethylation @afiongs variowsxrganocatal$swill emerge as an efficient catelvst

bifunctional thiourea orgadbdatakygseendd, quinEmantioselective reactions. In addition the modu.

derived thiourea yielded the product with betterowgmmidatselllesoirnttdtyallow the possibility of alterine

10 (Table 1, ent

in enantioselectivity.

ry 9), but still there is a lot of edeot rbor cimpdfetenits at stereogenic centre bearinc th

Table Screning of organocdbvalybeantioselective
decarboxylative cyanomethylatfon of isatins

FN

o, O

T et
Qo O

o

_{

Entry catalys Time (day. YielB (%) ee’ (%)
1 4a 3 78 118)
2 4b 3 79 rac
3 4c 3 76 16R)
4 4d 3 81 07R)
5 de 3 79 106)
6 4f 3 trace -
7 4g 3 78 rac
8 4h 3 79 48 §)
9 41 3 79 57R)
10 47 3 79 42°8)
11 Sa 3 77 74 8)
12 5b 3 79 808)
13 5c 3 79 758)
14 6a 5 trace -
15 6b 3 81 55R)
16 7 3 trace -
17 8 3 76 54R)

®The reactions were carriéd @ut mmd¢i (0.11 mmol),
(0.005 mmol) in 0.5 ml GFIZHTased2§ield.
Determined by chiral HPLC.

15 catalyst

These results indicate that,

functionality. We were delighted to observe c(hat
synthesized thibatbeesficiently catalyzed the form-*ion
soproducBa with good yield and enantioselectivitv (Tak
entries1B3) N-Me deriwvave of organocabaidzsstfound
to be the most suitable organocatalyst which yielded
3awith 80% ee (entfly Barertain the requirement o 1ew:
created stereogenic centre in brgbhbdoatEmgsd
3s 6bwere alsmployed Emore sterically hindere@athiour=a
which has no stereogenic centre at the carbon b_orin
moiety was unable to catalyze cyanomethylation oL i1sa
1, entry 14). Although prolinol dera¥édrdedothea
producBa in 81% yieldoblif moderate enantioselecti~ity
20 (55%) was observed (Table 1, entry 15). To prove ti.e v
of newlgmployedhiour&a we evaluated two more thic-.rea
catalystand8 that conttaankyl pyrrolidihze Whide.
catalystfailed to promatemmethylation, pBadwect
isolated in 76% yield with low enantioselectivitv in
is0f thiouea(Table 1, entries 16 and 17). The ebsc
configuration prfodind@a formed

Table& Optimization studies of enantioselective decarboxylativ
cyanomethylation of isatins usingS5brganocatalyst

@E@+v%

Entry Solven mol Time(days Yield (%) ee” (%)
1 THF 5 5 78 81
2 CH.CL 5 5 70 33
3 DCE 5 4 trace -
4 CHC13 5 4 trace -
5 CH iCN 5 4 trace -
6 MTBE 5 4 82 86
7 EtO 5 4 81 73
8 Aceton¢ 5 4 60 44
9 EtOAc 5 4 63 60
10 PhCH;3 5 4 trace -
11 DMF 5 6 85 07
12 MTBE 5 6 trace -
13 MTBE 2 6 76 75
14 MTBE 10 4 80 80

®The reactions were carriéd (6ufmwitl2 (0.1@mol), and

and’ 5b (0005mmol) in 0.5 ml of solvent at mentioR&sotempeérature.

yiel8Determined by chiral®’RéRftGion was carried out at 5

by organocatailysind 6b was found to Spe andR) (
respectively (Table 1, entridfh&2eaméshidiscaire

identification of a suitable catalyst for

2 | Journal Nandyeax[vol]00 00
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that, the newly created stereogenic &=mriegataneidohsn (TaBle entrie®) .7 Varidsubstituted isatins
thiourea moiety not only dictates the stereocheafifatdeditcomeesponding products in fair yields wit
the reaction but it 1s also essential for effleotbitsecdsymmetiries 3,(Taéxite5é|n_efo—_]1§§g§g£é E@?Zg‘fé we
induction. acomplished the first enantioselective cyanomethy
Further optimizations of reaction tmddiathingatedystins in good yields and enantioselectivites .o t
temperature resulted in only marginal impodvesmdosttratés bearing halogens, electron withdrawin
enantioselectivity and thedepdicits wetbde 2. 5 mmllectron releasing group.
% of catabpstambient temperature and MTIBE as the reaction
medium were identified as optimized reactieidco
the prodd3etin 82% yield and 84% ee. iflknsifmed
suitabbefunctional thibuebch outperformed wid
used chiral bases and thiourea catalysts in

cyanomethylation of isatin. 4

Scheme Enantioselective synthesdis of CPC
Table Substrate scope of endwkeidsebatoxylative
cyanomethylation of isatins usingSbrganocatalyst Reagents and conditionsy, (£3hLi@ENH HCHECNBH 3,

MeOH, r#h; (iii) NaH, MeI, drRhpMF$ yield (over 3 step., .

Z There are only two reports on enantioselectiyr s
T 50 CPC-1 .Kitajime Jaemployedi (éPrg mediated asymmetr.c
\ allylation route to accomplish the totaﬂ}%ynt‘mcis
Hayashi applied covalent organocatalysis to a:1.eve
Entry Ry R Product Time Yield(s) e€ using enantioselective enamine addifiseeimp we tin.
(days) (=) demonstrated asymmetracbodgtative cyanomethylation
1 H, H 3a 4 82 84 ssmethod to synthesizé GBfng a -gaooralent thiourca
2 5Br, H 3b 3.5 78 82 organocatalyst with comparable enantioselectiv.t,; in
3 5€L,H 3c 4 82 84 and with better overall yield.
4 5+, H 3d 3.5 76 87 (98)
5 5NO,, H 3e 3.5 78 84 (99)
6 5OCH; H 3f 6 72 75 Conclusions
7 5,7%i Br, H 3g 3 78 86
8 5,7i Cl, H 3h 4 72 90 6 In summary, we succeapplbiég an organoddtflyst
9 5,7i Me, H 3i 6 72 81 enantioselectymvwmethylation of isatins for the firs
10 H, Bn 33 4 75 70 the literature. It is noteworthy that, the wc il k
11 H, Me 3k 4 81 80 systems such as chiral bases, privileged thiours-s f
12 H,ter 31 4 76 80 this transformation when compared to hifablcticnal t
butylacetat ¢sdeveloped in our laboratory. We further substeatiate
13 H, Propargy 3m 4 80 72

intermediate II to syntHesimetlP€s steps. Due *o t
“The reactionsceerdéed outlwDtA mmoR)(0.11 mmol),S5bnd importance of subskthydtedy oxindole scaffold in t

(0.005 mmol) in 0.5 ml of MTBBlatedt yiksitermined by field of medicinal chemistry, we are confi-=nt

chiral HPLC. Enantiomeric excess in the parenthesis was_ obtained af . . .
) . ) P fn@rmeégé%e Sﬁ? will play vital role in the svnrhes
single recrystalisation.

nnbioactive small molekumEsermoregxploration oo

The scope of the reactictiwmtethhedfter establishing bRSta15stin new enantioselesadtvionsbeing
optimal reaction condition. Since better pharmagglegigal g@chivify laboratory.

is expected with unprotected oxindole derivatives than their
protected counterparts, various substituted fﬁéﬂ)%c}:oﬂ.ﬁ%ngvg{e
examinedas substrates. Isktlmy wWere treated with

cyanoacetic iarithe presence of 55mdh MTBE at 25 General remarks

C. The corresponding cyanomethylated products wex¢)obtgiPeGmes cearied out in an oven dried fluok.
in good yields in all thé&2%aseNotéMly, halog@llbd for reactions and column chromatography were cc
substituents are well tolerated in ttlors reartdmefyle and distilled prior to use. Toluene and Tar we:
in which the respective products were iSOlategodji%m)’Séﬁfzcﬁﬁ?fé%onqcllzcahd CHClover CaH Solvents
enantioselectivities. (Gabheek) .2 Reaction proceeggg HPLC bought astimellygrade and used without fur
efficiently with good yield and enantioselectiggi'agfi%gcgg?og?esme was
of electron withdrawing sw@stbnuehsatfTabld, aluminium plates wA%h #Hfidicator, visualised by irrad
entry 5). A slight diminish in enantioselectivitwiwsU@otliﬁﬁ% incEREmn chromatography was perfotmed
presence of electron releasingMsul§abligenentry 5i1ica gel0®omeshH NMR and'*C-NMR were recorded o..

6) . 5Ppitubstituted isatins were successfully used 3% MRSErILESHt using -BM&0d CDClas solvent ard
corresponding cyanomethylated oxindcsbelsitewierq;g}nultiplica$yfollows: s (singlet), d (doublet), t
comparable yields and enantioselectivities of I?&{}Srtsé@s,tiﬁ:{u‘%ﬁgltiplet), dd (doublet of doubl~*),

performedatemsiprea g’

This journal is The Royal Society of Chemistry [year] Journal Namdyeay]vol]00 00 |3
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triplet) bs (broad singlet) .afbdsipkirg repostted irR25.9, 124.3, 116.8, 111.6HPLZ.XO0MN5.A-bhexane

Hertz. High resolution mass spectra were obtaineBlr®f, EI0 usindg .0 mL/min) Chi#hlgakindl =t20.5
Q-TOF mass spectrometer. IR spectra were reportdmajorkefds3ofmindss, ece. DOI:lO.lOBg‘;gngCgOOZ%E
frequency of absorpt__li,)on Tteen enantiomeric excess is

obtained by HPLC analysis using a aclylirphasetal)ian 5Fluord-hydroxy-oxoindolBsyl)acetonitrile

column (CHIRALPAK AR, ASH and OBI). Optical (3d 02, Prepared according to the generédluspngcedure
rotation was reustdgolarimeter at a wavelength icAtifidl6.51 mg, Mmdl) and the reaction completecd afte
nm. 3.5 daysAfter column chromatography, the desired produ

obtained .65 mg, $7¢iedd[ I, = 31.10c = 1.0, {HCl
Analytical data matches with previously prortm“ Ve

N M R (500 &dMH= ,1 OMEBD Os, 8Ll.1vy,,
To a stirred solbBbi@n3éfmg, OmmB3, 5 m&) and ., o . 5§ Hz ,7 1H2 , (w,Jl=6HY ., 5,6 .48 .70

isatin(0.imol) IMTBE (0.5 mL)gyanocacetic a¢if.2 6 . 7 6 (s3 = 1H6G , 5 HHH =D 31(6aD.15 (haz, ,
mg, 0.12 mmol) was dléedolution was stirred atlambienff y r (12 5&6)M:B=z , 1 7D6M. S50, 1 8
temperature memtioned daysfter the reaction wasz 7 | 7 3, 137 .72, 131 .3, 131
completed (monitored by TLC), the resulting nixtyre gias 1 ppac. (®5 :nHeRanedIPrOH,2 220. &

concentratader reduced pressure and the residug gigs P Lfiiefin) Chiralpakoldmn, =t 41.73 (majer), t
through column chromatography on silica gel to givig fhqpprg@ycle .

3.

General procedure for asymmeerachboxylative
cyanomethylation of isatin

12

(S)—2—(3Hydroxy5—nit:r—é—oxoindol—ifyl)acetonitriioé1 (3e)
6)2~(3Hydroxy®-oxoindol8my1) acetonida)' T2 Prepared according to the generhlispmgcddlte n
Prepared according to the generdlispmgcedudlizdng, 19,21 mg, Mmdl) and the reaction completed after =.5
9.4 mg, fmd 1) and the reaction completed.aftgrrdd &VSimn chogmaphy, the desired pxodlucained

After column chromatography, the desisecbtpariothttli19a19 mg, 3 78iedd [ P = -11.2(c = 1.MgOH );
o : 25 _ — . . . .
(30.54 mg, % 8giedd [ ", = 58.8(c = 1.MgOH ); Analytical data matches with previously 'Heportedl ve
Analytical data matches with previously 1erpo§\ﬁyﬁg (%3buefiz, DMSE,) : = 11.26 (s, 1H), 8=345 (d,
NMR (500 MHz, DMS®k): = 10.54, (1H), 7.4J7=(a,585HZ, 1H), 8.27J+4d&, %Hz, 1H), 7(d9I= SHz, 1H),
Hz, 1H), 7.20= %t5 Hz, 1H), (8#9.5 Hz, 1H), (8,88 5 93 (s, 1H), J=22GHz, H), 3.14J&d,17.0 Hz, 1H);
J=9.3z, 1H),60(s, 1H),58dPp= 20.Bz, 1H), &2(BJ  *c NMR (12¥MHz, DMSO-dg): = 176,918.1, 142.3, 130.¢
= 20.5z, 1H)JC NMR (125 MHz, DMSG): = 176.7, 127.2 119, 116.7, 110.4, THPEC 2001 : dbexane

141.6, 130.0, 129.7,1212411.07110.0, 71.7,HP&C1 +PrOH, 220 nm, 1.0 mL/min) Chi#hlqealkunkl =t28.6
(90 : héhexaneiPrOH, 254 nm, 1.0 mL/min) ChiralpakaABr),~34.13 (miné ,ee.
H columng =21.3majork,28.Aminord4% ee.
S)2-(3Hydroxy-methoxy2-oxoindolBsyl) acetonitrile
6)2-(5Bromo-3-hydrox®-oxoindol3sy1l) acetonitrile B5'% Prepared according to the gene#aikipmodeditna
Oa. . .
(3b)’*Prepared according to the genefabipocegynre 71 mg, mmdl) and the reaction completed aft=r 6
isatib @2.6 mg, fmdl) and the reaction compkebedcolumn chromatography, the desisedbtpriatattt wa

after 3.5.daf¥ser column chromatography, the sdesigedgoyiend [P, = 44.2(c = 1.Mg0H );

: [ : 25 _
product swaobtained (20.84%mygield[ I'p = - Analytical data matches with previously. 'Heported ve
18.72C = 1%01‘1 ); Analytical data matchestg'.t(l'SOO MHz, DMS®k): = 10.35 (s, 1 (dJI= 2.5
previously reporte&HvNMRes@OO MHz, DMSO vy, 1H), 6(®&8J= 8, SHz, 1HEK.T (dJ= SHz, 1H),
dg) : = 10.80s, 1H), 7.66= @0 Hz, 1H), 7.39,@y (s, 1H), 3.70 (s, (8H)y 13.@3 Hz, 1H), 2195 (d,
= 8,5 20Hz, 1H), 6.86=(&.5 Hz, 1H), 3J65 (d7.0 Hz, 1Hy;NMR (125 MHz, DMSQ): = 176.5, 155.0,
14.5 Hz, 1H), (8,03 14.5 Hz, 1HL; NMR (125 134.6, 130.8, 116.9, 114.5, 111.1, 110;4pPLE2.3, 5.5,
MHz, DMSO-de): = 176.1, 140.9, 132.6, 132'1(90 :L.Zarﬁﬂexanei—PrOH, 220 nm, 1.0 mL/min) Chiralpa.: AD

116.8, 113.6, 112.1, ;7#RDG 2907: GBexane : g column,=t22.9
#PrOH, 220 nm, 1 mL/min) Chirdlp=alulid,; =t .
21.5 (majors25t8 (mindZ},ee. 6)2—(5,Dibrome3-hydroxy-oxoindol®syl) acetonitrile

(3g Oa.Prepared:cording to the generald psorgdiuzaetir.
©)2-(5Chlore3-hydroxy@-oxoindolBmyl) acetonitnBLe® 14 (30.49 mg, mmdl) and the reaction completed aftec 3 ¢

10 . . . i
“.Prepared according to the genefalsipipdesdfitien After column chromatography, theudesimecbtpriated

(majpePg.f{minoy) &S ee.

18.16 mg, fmdl) and the reaction completed. affexs dgdayg, s 7¢iedd [ P = 28.01(c = 1.0, QHC1

After column chromatography, the desisredbtiatettin¥fytical data matches with previously. Heporteu ve
(18.26 mg, % 8giedd [, = 26.0(c = 1.060H);  NMR (500 MHz, DMS@): — 11.06s, 1H), 7.T6 (&,
Analytical data matches with previously 1Heporﬁ§g MALugR &, = 15Hz, 1H), 6(87 1H), 33LD7(m,

NMR (500 MHz, DMS@k): = 10.60s, 1H)487dJ= 2.5 2g);" NMR (125 MHz, DMS€,) = 1%.0, 140.6, 134.<,

Hz, 1H),35/(ddJ= 8,525 Hz, 1H), (@89 8.5 Hz, 1H).133.2126.2, 116.6,,11030272.7, ;XPI& (90 : A0,

6.74 (s, 3HL/(dJ=16.5 HzH)l 3.@dJ=16.5 Hz, 1H);hexaneiPrOH, 254 nm, 1.0 mL/min) Chi#alodkimas
% NMR (125 MHz, DMS€): = 176.2, 140.5, 131.7, 129.8,

4 |Journal Namdgyeay]vol]00 00 This journal is The Royal Society of Chemigcryv [
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= 39.3 (mingr) A4t 8 (maP®) ee.

0 ) Tertbutyl —-@-(cyanomethyid-hydroxyg-oxoindoldn
©)2-(5,Dichlordhydroxy®-oxoindolBsy/1l) acetonitrileyl)acetate. KBépared accordi%lzg@m%j&é’f&f%%%n%l procec
(3h)Prepared according to the genedalsiprpcesatreusing isdfiits .12 mg, M@mdl) and the reaction comp!etec
1h 1.60 mg, Mimdl) and the reaction completed afteftet daydaffter column chromattbgeaplssired prod... .t
After column chromatography, the desixecbtpriatecttwawaobtained (22.98% mgie N[ ]25 =-68.203c = 1.0,
(18.50 mg,% A2iedd[ I, = 16.10(c = 1MBOH ); 'H MeOH ); 'H NMR (500 MHz, COFl = 7.64d, > 7.5 Hz,

NMR (500 MHzDPMSO &) =11.21s, 1H).,57 ,& 2.0Hz, 1H),7.36tddF 7.5, 1.01lH)gz,/ .15 J=7.%Hz, 1H)K.74

1H),7.47d/J= 2.0 Hz, BHPR ,(slH)3.15 ,(&l6.5 Hz, d,J=7.%Hz, 1HA,.34d,F& 17.5 HHA) A.27d,F= 17.5 Hz,

1H),3.10 ,@&16.5 HaH);'C NMR (125MHz, DMSO -dy) 1H), 2.98J= 1&Hz,1H), 2.64dJ= 1&Hz, 1HN,.43 ,(s

=176.3, 138.6, 133.0, 129.23.2}26.1%.7, 115.1, 9%P).;7’C NMR (25MHz, CDC}): =175.5, 166.5, 141.6, .50.8

25.6;HRMS (ESI) m/z calculated CfgitO,N,CL+Na': 127.8, 124.6, 124.1, 115.6, 109.0, 83.6, 72.4, 42.

278.9695 foun?28.9628HPLC (90 :,dAMexane PrOH, HRMS (ESI)m/zcalculated Cfél0,N,+Na‘: 325.1159

220nm, 1.0 mL/min) ChiraXpakoBRBDmny =t33.2 (ma,jor)found325.116@HPLC (90: IBhexaneiPrOH, 22fm, 1.0

& =36.qminoyx) X ee. mL/min) Chiralpal Aplumng =t22.4(major)y,=R7.4
(minor)(% 8ee.

©)2-(3Hydroxyh, dinethyR-oxoindol3s/1l) acetonitriie

(3LPrepared according to the geneftakipgodsdiira ©)2—-(3Hydroxy®-oxol—(prog-ynyl) indoBin

L7.52 mg, fimd&l) and the reaction completed. aftelk) fredapdtrilePrédmred according to the general proc

After column chromatography, the desixedbtpriatertt# wasing isaimn(@8.52 mg, @mbl) and ethreaction

(15.57 mg,5 ¥deld[ ]25D=—48.O(c = 1MepH ); 'H NMR completed after 4 Afysr column chromatograph;, tl

(500 MHzZDMSO —d4) =10.48s, 1H).09 ,1d),6.92d,J= socdesired produstolbained (18.10%myg}elBd[ ]25D = -

0.5Hz, 1H)§.50 ,(slH)3.00 ,(d&16.5 HZH),2.90 ,d 41.0c = 1MEQH );'H NMR (500 MHz, CDFl =7.69dd,

JF=16.5 H2H), 2.24 (s, 1H), 2.1%C WMR 1E)25MHz, J= 7.0, 0.51Hg,7.45d ¥ 7.0, 1.51Hg,/.23GdJ=

DMSO -d¢) =177.1, 137.6,5,13B30.8, 129.5, 122.0, 7.LB9.10LA 1H),.14d,J=7.5%z, 1HA,.53dd,J= 17.5, 2.5

117.1, 72.2, 26.2, 20RES U&SX)m/zcalculated folz,1H) ,4.47dd,0= 17.5, 2.85Hz,3.18 (3, BHOI=

C1H1,0,N,4Na":239.0791 foun239.079#PLC (90 : d0, ss165Hz,1H), 2.7dJ= 1&Hz, 1HR.29,0 2.5 HH);1

hexane #PrOH, 254 nm, 1.0 mL/min) Chisslpak AD'*C NMR {25MHz, CDC}): =174.7, 141.1, 131.1, 127.7

10.6 (minox¥,1t.7 (majoR) ee. 124.6, 124.5, 115.5, 110.4, 76.1, 73.4HRMR.7, Z22.9,
(ESI)m/z calculated Cf¢l O,N,+Na*: 249.0634 ofind:

©)2-(BenzyB-hydroxy-oxoindolBs/1l) acetonitrile 249.063HPLC (90 : , hthexane #PrOH, 220 nm, 1.0

(3ﬂwa. Prepared according to the generélispngcedirvenin) Chiralpakl @Dlumn, £ 34.6major)s,=t41.8

isatigj@3.72 mg, MmMmdl) and the reaction completed(rafittmy2% ee.

days After column chrom;tography, the des’sredsggrlgggle;lsc’lcs Wa i 100

obtained (20gg77® yieldd[ I =-51.0(c = 1MepH );

Analytical data matches with previously. ‘HeporBedoluligBkofl.0 g, 5.3 mmol ) immIHF w9 cool=d

NMR (500 MHz, CD{L = 7.65,J& 75Hz, 1H), 47.3 to 0C and LiAlHO0.605 1h.9 mmol) was added in portions

7.2 (m, 6H), 7,04 T&Hz, 1H), 76(d,J=8.0MHz, 1H),sAfter stirred at room temperature for 3 hours, t

4.9 (dJ= 16.%z,1H), 4.83,0= 16.0z, 1H), 43(d,J= quenched with 50% of sodium potassium tartrate solt
16.5, Hz5 1H),8Rdd,J= 1®., 1H@, 1H)X NMR (125 filtered over celiteritha&ltOdg The crude product twas
MHz, CDC1): = 175.5, 1A2390, 130.8128,. 1264,. used for next step withdifcadn@fitidrisolution (42.

1274, 127.2, 124.0, 123169.8132, 37, 27 HBLC mg, 5.2 mmol) was added to a scohdeiomtefital
(70 : AfhexaneiPrOH, 220 nm, 1.0 mL/min) ChirabpM&ORAS(25 mA0 C, th&aCNBH ; (658 mg, 10.4 mmol) v
H, g&= 12.Uminork,~23.7major)(s ee. added portion wigdee arshdtion mixture was stirreu ror
room temperature. The resulting guenaledwaith pH
2~(3H ydroxyl-methyR-oxoindolBsyl) acetonitrild®, (3kY.0 phosphate buffer solution and organic (uacer
Prepared according to the generhlispmgceaduiien extracted with ethyl acetate three times, ani the
16.11 mg, Bmdl) and the reactpdetedmafter 4 d@yganic extracts were dried ovexS@phydpousife
After column chromatography, the desisecbtpriatent¥ ddmethylated prodhet .crude materiadiseaddrein
(16.37 mg,$ 8¢iedd [ ¥, = 30.0(c = 1.0g0H); THF (15 mIgnd added dropwiseNaH #{h8% dispersior 1.1
Analytical data matches with previously 'Heporméderedlwgdd., 10inmdyy THF at WherCthe gas evolution
NMR (500 MHz, CDQL = 7.65 J&, 72Hz, 1H), 377 stopped, methyl iodide (0.6mL, 3 mmol) was added slo
=8.0 D.Hz, 1H), % JI$ 75 HZ,H), & 9d,J=8.0Hz, 1wostirred at room temperdfoarrgs the reaasgmenhed
1H), #Q (s, 1H),2 3s2 3H)P33@J= 16, 1HZ, 1H), with water and filtered over celht&tOd&shilthg 'i-
2.1 @dd,J=16.5, HzQ1lH);CNMR (125 MHz, CDgL = crude product was purified by column chromatogranhy 1
175.5, 142.7, 130.9, 127.5, 124.2, 12329, 12%.3,(0BCH as oi(D298,27% yield over 3) Srepytical
26.5HPLC (95 :nthexane iPrOH, 254 nm, 1.0 mL/midgta was matched with previously réerfdd, values
Chiralpak -Bp &= 18.7 (majpeRl.3 (minor), 80% ees+98.4 (c = 0.73, MEOHMR (500 MHz, COEl= 7.24
7.10 (m, 2H), 6.7%4 (K&, 7.0 Hz, 1H),J6.3l Hed,
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1H), 4.35 (s, 1H), 3.04 (s, 3H), 2.BT72(s¢{m3H)H52.8Gambridge Crystallogr@&ghac Centre via www.ccdc.
2.67 2.52 (m, 4H), 2.35=(dad5, 8.0, 7H),6Hz.13 _ cam.ac.uk/data request/cif.

(dddj= 12.5, 6.0, 4.5 He,NHR){125 MHz, COF1= 15 (v gitajima, I. Mori, K. AQhj01030/KIGBAE27ARA P.

14 A. Singh and G. POrBothgtt20113,

153.2, 129.8, 128.1, 124.1, 118.0, 107.9, 94.1, 9%%}1@@1.&7;%0%,7, 3199.
s39.4, 38.7, 36.3. 70
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