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3do$, ngSreea uoutorf aildl ,$dedro 3ed, dloridodr &dr3oou,$eroil eO

uouo"Oddero$qddda.$,rrad-a-o-rbdnduahddrdr,$de&dla{bre

,$eerosodr oo qdcb ddbu&dJ.g apqr9lu, dro{rd Eor3d oorto dedd
duuordd dod deEdoi: dlOdl dlorl{ndl idrioor,Ceroild Acbd drodd

uua| oaodroercJrdq d/aAC 0e6 o6r do.: g3eolzozz(s-REs) de] dradd

rrudu ilr,drouo$d) dod6,$d ededde dOmerd drodde edld
arrl da6cbd ;u-aooinorl ,Codoa elge doal, l.zaozoztd ufi

6uooE t t.oa.aedoub ddddd d:ero6d8o$d0od tnstiturion Srar€ Bank Chair in Rurat

Deveropment d0Jo$$d oo3drta o&dl ddO dO,ioi:d:dod :

Para lll A. a) Stafling pattern of the department shall be

No. of Posts

Peon

2

1

oddod Sre,$eoaaoatl oo edde dDdolDd dn. gool- doq.roddolaobrl
6uaod zr.rr.ls8sdod) rJdgatr"nad-aa-rbdn{oah deilago}andldd. erdd

Sl.No, Name of the Post

1 Professor
1

Reader
2

3 Lecturer

4 Research Fellows

5 Clerk-Cum-Typist
1

6

Pay scales sharr be in accordance with the pay scares of the corresponding posts in the

university. The above posts shafl be fi[od as and when the finance accruing from this
€ndowmenl and from other sources become availabte, The number of posts may be

increased from time to time depending on the avairabrity of addhlonar funds, part-time

appointments courd arso be made, rf need to be to teach inter-drsciprinary subjeds.

(o;bz.rod-r)

4

1
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ddO 6edd 6uooE g r.og. r gssdoub illop oilrlooBdr{d. erddo o6rl Sre,$euacraab

oo erdd dedolu ddO EeddO dlaoo$rlnoEd:dd.

dddodd 6;u-ooE go.os.r99sdod) ddddq dluoQdSoild0od ctrair in Rural and

Mangaemnent established jointly by Syndicate Bank and canara Bank dO,3oiJild)

ooEdriooBd3, ddO dO,CoDdrdod edd dodd rrgirea tn oEorf ildJ .idrdna Eedd

d8Jo$ildr dddd dletdQd.gold& 6uood so.os.leesdoub ooEd ,ie8d3, eddl *
ddeO oOdneld doair: dro.3:Bq<,J:z:48-89:62, 6ulod zs.oa.rggsd0 eroort ddohQ.

ddO d0Jo$ildQ tudr atgqJa,,dd, ear.dr dodoedro o)oor0rd9rl dD-dJ tldrad

dqduandA, sectrtarial tretp ddcbdn-9rel odrod a"dhde;rahd. 1od:alod z)

dd0 d0,io$&d Para 4, staffing pattern of the dePanment shall be

No. of Posts

1

Items 1,2,3 ar€ to be met from Endowment Fund' Further as per the preamble of

th€statutethoEndowmontgenerallyof'eredbySyndicateBank(Rs6Lakhs)andcanara

Bank (Rs. 5 Lakhs) for establishment of Chair in rural Banking and Management

respectively are nol adequate for establishing tvuo separate Chairs in view of the increassd

cost on salaries. Therefore lt ls proposed to merge these two endowment and create a

chairlnruralBankingandManagementtoachieveutilizationofendowmentsforenhanced

academic functioning; ((ld)c)od 2)'

ddO odluaddd {,ad bre '$euocadl 
oo adddl rrga)eca an Sorts d:Q

Jdrdm EeddQ tJd{atlnod'o'o'rtdnd eqolq uoudtOd ddo$0 FJo' 1500

drrddrDd dotnddolao6rll ard$dnoEd;' eddl 6xnod os'tz'legsOod ddrdud"

Eaaoanoed.ddoo$doddndedoil:dlenoborlagdcu6roodts'oz,zooadoub

$dA dq&qdl. idr.)cnu,soold dd0o$dd drdao$dl Sddd0ir 6rood zz'oo'zooodo

,3eBQ ededdo ebdaobdtr dOrlddur uodrotqdodl eded 'ie6drQd lodrz'rod s)'

Sl.No. Name of the Post

1Professor1

2Research Fellows2

Secretrial Help3.
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{,dneaddr,ieBd:qd (s;baod-ar Annexure-R) dlQ odrarc$ s1'

eEJDrUad Sre. ,$eouoatl. oo eddr dil& JdJ'g *tx.lo' atD'$E 8ot3sl o-orto dedd

dnooodd dnd ale6d dlodl dlorldncb Sdrioou,cero$d a$c 6uood rz.o+.zozz dodr

d:-od, crua.l oudnuoJ:dQ Otf o8e do. s3gorzozz dQ'$ould (odland tol' ddO Ot'tr

edrrl dozloO,$dod drorldndl Sdrioor'Ceroild ddinh JoJulod uoroinan6 S'e

odlauaroodoe,$ollet{,alorldad:sedo06'6o8eddo'sose/eotedobuaod

zg.to.zorsdgdeddo{oi:dd0oildddedo$Qanoi:ortogdldal{dlorldodl

oldoiuouJood:d sd9d d5rtood JeeroilrirJ alrl bre' 
'$euoo-odl' 
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endorsementQ,0e66d dlOdl drob8ro-oaldrltb e{Q t"dhdldod'39'$Oqd'

dr elrl 0c6 oSrqt/aobrl d0,$d annexure R (oodd tldlalod s1 Q dnddtd6'$ 3'e'

,$eqoqodl oo eddlaobrl d:ortdodr idriroo'Selolbod ddde'ed olra{rde dd'

araoaOrtU dnEo.glo-oareJrltb ualu"lcbdlber oodr uoro$aob odlea aaro odoe&obeaf,'

edOrl e-a$etf duanouad 6uood oz.os'eozzdodr S9$Oqd' (sd:alod tt)

dd0 ado$d &Odr dlortdodr idriuorJero3rd Je-udQ a9abdod ddO

rn*oilaoDolddl dndaod dlanodd doeOd;' dd0 ado$d dlOdl drod' oua|

oorolraooJ:d Oerr el6ec, do. aesgtzotzd odedd dodd ddoo$ddd1 d{''beddea

(Resularize) dDAOd dr0dr odaa drodA{q o arl dnb8dlild 'dd0oDd0rl

,CedtJernhQ. o or! dlorldadl oldricnoJoc$dr otndlde {dlESrlao8q6{O contempt

of court (J)*olrlorl Jodd) erbd rododrldl edlQd aodl dP0Eeroh 89'$dlu3d'

c'ado$tsdocJoosdodclrrarleJe:IorldndlSdoJo.auit.loila}d'ebee,de9dod

Burod ze.ro.zozo dorb aobcdnd doalu , 6.e.i ro.d. 6:gz (2020) ,$oaded dq'oIt)

tjalr,$.Coatoi: dSrtooBdl{d.(9mrtnr dtrl dDd6 uua} uorolrooodld dt dPOd d/oddo$

a3redrt,ddO5re.,$euouodlooqdcbdatrrBuaodzo'tz'zoztddd,doleldralod-lz)

oartogdoddOt.lsosgdo.sggolzozzdodneOdldodddoddorl6otSs|,(ruduod

euorbrhiQ ,3edrd ar! drcbdObeerd dd& dog 'Searo} 
d5rtoCtrd a{ ao$rdad

droBdenhQ.
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ooal al{,Caldaad Sdnrdddl drad, ox{ uoro'ooo$d, d.ilbd erldrdub dr alrt alagd
,Cearoi: ErrtaCadod dneJ,$d;, s irrdse rno$sdoato$e dlcbdloBde;ahe.

dr alrl buaod 02:2.2022 doub roo$rdne3 doal, aodni' d,d: O.d. 6ta l2o22l

'$o8deotr dqJodJq a3err,$ Ee ,$euarrodl ao edd dedoi:d1 6uood zr.rr.rsesO0d
o{oluorbdod dgdrtD0dardldoaurnh,$o8deto,ceae&,$eb duocbdOd: d:-ad,
trual uouo'acroird Segr alod dodd dd. 3e3rd eldo! are ,$euaqoab ao edOrl
Jedaleaohdrd dragdq bErlodd, oQ d&da.ah Jeder $drd5rtogreJedoaloah
,$o.deto .CeaE6l,$dl (o;lralod 14). d, Aaodddl dd.o$dd etge doair: gstorzozz d
itodsiotr doddrdo drad, *,z{ uororraoobd eldrnddrr dq,$q e ar{,$euacnab. ao
dd d8eetdl oEalq abuq dndld al{ ,to8Eettr d?,ro$q t5rlaod .ieaeotrddl
z,CldooBd:qd aoaluoh atrod, true uooolneroil{r barooE rs.rz.zozzd ededdQ
o"oalO,$cbdd.

dtrodtdOdl dd0 odeddo dndo C,lrz{uoooiroent)dr dr Eghdod atlorlttndr
Odro)aouJexild* Jdeedd 

"le6d:dd lodlalog rsy.

The Respondent- university is directed to pass ordors regularizing the petitioner,s services from

21'11"1985 as resolved by the syndicate in speciar meeting herd on 02.12.2o22 and pay arrears

of salary and consequential benefits to the petitioner, within a period of two months from the

date of recelpt of a copy of this order. FEiring ro pay the arrears o, salary and consequentiar

benefits within two months, the University would be liable to pay interest on the arrears of salary

and consequential beneflts from the date of expiry of two months till it ls paid, at the rate of 6%

p.a.
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13.11.2023, 22.11.2023 drd3 oa.ot'zoz+dod) dddoeeldddl olodoal dmuE
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Addition of Sulfonylphthalides to para-Quinone Methides: Selective 1,6-
Additions and Oxidative Annulation

Kavyashree Kuppayya Gond and Mahagundappa Rachappa Maddani*

Abstra ct

sulfonylphthalide (sP) has been found to be a valuable donor for the HauseFKraus annulation reactions with a variety of
Michael acceptors in the presence of a !uitable base- Accordin8ly, several reviewsl on the developments and applications of
this annulation reactions are well documented. The reactions of substituted phthalides with cyclic and acycli. Michael
acceptors result in both addition product! and annulation products depending upon the nature of the acceptor and reaction
conditions2 (scheme 1a). On the other hand, p-Quinone methides (p-QMs) have been receiving enormous anention from
chemists because p-QMs serve as valuable Michael acceptors for annulationsr and variety of nucleophilic additions using
acidsa, bases5, metal catalystss, or other catalystsT (Scheme lb). furthermore, addihons to p-eMs reDresent characteristics
of step and atom economy reactions. As a result, several reviews3, are documented emphasiring the synthelis of structurally
diverse molecules through 1,6-additions and annulahon reacfons of p-QMs. Additionally, peMs proved to be suitable
precursors to construct a wide range of substituted phenols and substituted triarylnathane derivatives. ln particular,
heterocyclic triarylmethane molecules have !hown diverse biological applicationse. Recently, we have also developed the
reagent controlled regioselective addition of 1,2,3-triazoles to p-QMs for the synthesis of Nr and N, substituted triazoleslo.
Unexpectedly, very limited attention has been paid to the reaction of 5P with trQMs so far prof t. N. N. Namboothjri,s
re5earch Srouprr for the first time has employed o-hydroxyaryt substituted p'QM for the preparation of indenofurans,
benzofurans, and spiro-lactone5 using a base (Scheme 1c). To the best of our knowledge, the reaction of p-eM (without the
o-hydroxy group) with SP is unreponed dll date.

\-v'
N€b,de'o.N.s'c,P^'
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KotBu mediated addition of sulfonylphthalides to p-quinone methides led to selectve synthesis of isochroman,l,4-diones
and addition products. lnterestingly, isochroman-1,4-dione5 were obtained via unprecedented oxidahve annulation pathway.
The present work highlights a wide variety of substrates, good yields, shorter reaction time and ambient reaction conditions.
Furthermore, a few addjtion products were transformed into functionalized heterocyclic molecules. Additionally, the 5cale-
up experiment suggest5 the practical feasibility of preparing isochroman-1,4dione in higherscale reactions.

lntroduction
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Based on the above literature ob5ervahons, we hypothesized that the reachon of SP a5 donor and p-QM as acceptor units
would f!rnish the mult-funcdonalized interesting spiro molecule5 (Scheme 1d) Unpredictably, an unuslral oxrdative
annulahon took place in the reaation of SP with p-QM leading to the formaoon of isochroman-1,4-dione (scheme ld). Thu5,
rn conhnuahon ol our research on the development of new svntheic methodologiesr,, herein we present a conceptually new
protocol for preparing isochroman-1,4'dione via oxidative annulahon reacton.

produced product 3a but with a moderate yield (Entry 5, Table 1). Amon8 alkoxide bases, the reaction with 3 equivalents of
KO'8u proceeded well and furnished the 3a in high yield (Entries 6&7, Table I). lnterestinSly, the addition p.oduct 4a was also

obtaaned rn very good yield when a catalttic amount of KOtBu is u5ed (Entry 8, Tnble 1). We then examined the organic bases
such as DBU and DABCO for the present reaction. Reactions using the5e bases were not efticient and produced product 3a an

moderate yields (Entries 9&10, Table 1). Based on all the above reactions it is clear that KO'BU was found to be a good choice
for obtaining both 3a and 4a in a short time. Accordin8ly, further screening of solvents wa5 done using KOiBu. The reacton
rn THF gave a slightly decreased yield of 3a .nd an ercellent yield of 4a (Entries 11&12, Table 1). Reactions gave very fewer
yreld5 of 3a and 4a in CHCL and didn't work in toluene {Entries 13&14, Table 1). Among polar aproti. DMF and DMSO as

solvents, the reachons in 0MF were 5lightly better than DMSO and produced both 3a and 4a in good yields (Entries 15&15,
Iable 1).

Res ults and Discussion

In the beginning, we reacted 5P 1a with p-QM 2a in the presence of 1 equivalent of a CsrCO3 in 1,4-dioxane at room
temperatu.e (Entry 1. Table 1). Unexpectedly the substituted i5ochroman-1,4-dione 3a and addlhon product 4a were
obtained rnstead of the expected H-( annulated spiro molecule. Thrs unusual reactivity of la with 2a prompted us to opbmize
the reaction conditions. Subsequently, the reactions with increased and decreased quantities of Cs2COi led to the formation
of products 3a and 4a respectively in slightlv increased yields (Entries 2'4, Table 1). Similarly, the reacion using NaH al5o

Table 1i Optimization of the reaction condition-s,

(,.

1

3

5

7

9

Lt)

11

l2
13

t'
15
li,

Ba5e

(Equiv.l

CsrCO3(1.0)

as,CJi (2.C)

CsrC03(3.0)
ai.Co, i0.2i

NaH (3.0)
l.JiOl.,4e {:i. i))

KorBu (3.0)
,'iOrlir, i0.lj
D8u (3.0)

UAECO (3.0i

Ko.Bu (3.0)

Ko'8iJ (0.2)

KOrBU (3.0)

K0'Br; (]j.0)

KO|BU (3.0)
(O'Bu (0.21

Solvent

1,4-dioxane
'1,4-droxafle

1,4-dioxane
1,,4 dioxnne
1,4-dioxan€
1.4-(lioxa e

l,/}dioxane
1,4 droxane
1,4-dioxar|e
:1,.tr dlox.rie

THF

TH'
cHct3

DMF
C'M SO

3ah

Yield
('(l
20
:15

56
1-:,

86

35

to

77

Time
(min.l

40
iil
15

.ii
60
i:l
15

30

l!
15

1t
15

ii

10

96
35

;;
'All reacoons were carred out under humid air atm05phere usrng la (1 equrv., 0.340 mmol) and 2a l1 equiv., 0.340 mmoll in solvent (3.0
mt). b lsolated iaelds after column chromatot.aphy. . tsolated yields aher cotumn chromatography.

Having established optimized reachon conditons, we conhnued to explore the substrate scope for the formation ol
isochroman-1,4-dione and addition products. The p-QM derivatives containing electrondonating groups such as Me, OMe,
OEt, NMer, lsopropyl furnished the corresponding isochroman-1,4-diones in excellent yields (3b-f, Table 2). Halogen
substituted p_QM derivatrves also reacted with SP and produced the products in moderate to good yields (38-j, Table 2).
similarly, heterocycle_embedded p-QM derivahves also reacted smoothly to afford the coresponding isochroman-1,4-dione
rn good yields (3k&31, Table 2). Ihe electron'wathdrawing group5 like CN and N02 substituted p-QM derivatives failed to react
with 5P ln these reaahons, the sta.ting materials were isolated back unaffected (3m&3n, Table 2). The p-QMs with naphthyl
moieties also p.oduced the desired products in very good yaelds {3o&3p, Iable 2) Ukewise, cyclohexyl incorporated p-eM
also furnished the co.responding product under optimized conditions in good yield (3q, Table 2). ln addihon, unsymrnetrically
subshtuted p_qMs also underwent a reaction with 5P to furnish the corresponding product in a very good yreld (3r, Table

Yield

t%t

75
r0
20
3!l



2).Furthermore. di-methoxy substituted SP with p-QM reaction encountered smoothly and produced the product in very
good yield (3r, Table 2).

Table 2:5ubrtrate scope for the formation of iso.hroman-1,4-dione.
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We then condnued to work on substrate scope of addihon products and the resuks are tabulated in Table 3. The p-eM
derivatives containing electron-donafng groL,ps such a5 Me, oMe, oEt, NMer, and rsopropyl furnished the corresponding
addition products in excellent yields (4b-f, Table 3). Reactions using CN and NO2 substituted p-eM derivatives were
unsuccessful with SP and the starting rnaterials were isolated back unaffected (4g&4h, Table 3). Halogen-subs6tuted p-eM
derivatives also reacted with sP and furnished the addition products in moderate to good yields (4i-1, Table 3). Further the
structure of 4l is confirmed by the 5ingle crystal X-Rai diffraction analysis. Heterocycle-embedded pF.eM derivatives also
reacted smoothly to afford the corresponding addihon produ.ts in good yields (4m-4q, Table 3). The p'eMs with naphthvl
moieties also produced the desired products in very good yields (4r&4s, Table 3).

Likewase. cyclohexyl-incorporated p-QM also produced the product under optimired conditions in Bood yield (4t, Table 3). ln
additon, unsymmetri(ally substituted p-QMs also underwent an additon reaction with Sp to furnish the correspondinB
product in a very good yield (4u, Table 3). we then conbnued to explore the substituted sulfonrphthalides for the addition
reactions. sulfonylphthalides containing elect.on-donatinB groups such as methyl and methoxy underwent additions to p-
QM and furnished the desired addition products in very good yields (4aa&4ab, Table 3). Similarly, halogen,substitr.rted
sulfonylphthalides proceeded smoothry to give the addition products in good yierds (4ac&4ad, Tabre 3).4-
chlorobenzylsulfonylphthalade also reacted wth p-QM and produced the product rn good yretd (4ae, Table 3). Srmrtaay,
phenylsulfanylphthalide also gave the corresponding addition product in good yield under optimized conditions (4af, Table
3)

I
i,....ii.



Table 3: Substrate s.ope lor the formation of 1,6 addition produ€ts.
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'All .eections were carraed out undeihumad aar atmosphere usary 1 (1 equiv.,0.340 mmol), 2 (1 equiv., 0.340 mmol) and xO,8u (0.2 equiv.
0.072 tnmol) rn THF (3.0 mL) at room temperature for 15'lo mrn. Glv€n yaelds: lsolated yields after hexane wash of the crude product. dr
values determined from !H NMR analysis.
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To inspect the scale'up feasibality of isochroman-1,4.dione preparation5, we carried out experiments using 1 gram each of 2b
& 2g under the ophmized reaction conditions (scheme 2). we were pleased to find the formation of the products 3b & 3g
with very Sood yields of 85% & 73% respecnvely. Additonally, the structure5 of 3b & 3g were unambiguously confirmed by
single crystal X-ray diffraction analysis.
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Furthermore, to showcase the synthetlc utility of the corresponding addition products, we carried out a lew reactions with
hydra2ine hydrate an ethanol under reflux conditions. These reactions transformed the addition products into substituted
phthalazinone heterocyclic molecule5 Sa-c in very good yields (Scheme 3).
To investigate the reaction mechanism of isochromanone synthesi5, a few control experiments were performed (scheme 4).
lnitially, sP (la) reacted with p-QM (2a) in the presence of a radical rcavengers such as BHA and TEMpo under standard
conditions. Surprisingly, these reactions gave ambiguous results (Eqn. 1&2).
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Additionallv, the reaction of addition product 4a with 2 equivalents of base also furnished the isochromanone 3a in good
yield (Eqn. 3). This particular reaction suggests the involvement oI4a as an intermediate in the preparation of isochroiran-
1,4-dione 3a. subtequentlv, the reaction of la and 2a under optimized conditions using dry 1.4-dioxane and under argon
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atmospheae furnrshed the prodoct 3a in low yield (Eqn.4). lntereshngly, a similar reaahon of 1a and 2a under molecular
oxygen atmosphere produced the desired product 3a in good yield (Eqn 5). Thus, the above two reactionr clearly indrcate
that the source of oxygen atom in the product is from molecular oxygen
Thus, based on the above control experiments, herein we propose a tentative reaction mechanism (Scheme 5). lnjtially, the
reaction of 1a and Za rn the presence of KOIEu produce the correspondrnB Michael addition product 4a. KO,Bu then abstracts
a proton to open phthahde rin8 for the fonnahon of species I which then cyclize! and react5 wth molecular oxygen to form
a peroxide species ll. Species llthen cooverts into species lll by oxidiu ing the .BuOH. Finally, KO'Bu eliminates phenylsulfinate
ion tofurnrSh the rsochroman-1,4-dione 3a.

Conclusions

ln summary, we have developed the KOIBu mediated selectrve addihon and oxidahve €yclization products from
sulfonylphthaldes and p-QMs in Sood yrelds. The reaction of SP and p-QMs catalyzed by KO.BU led to the formahon of
addition products which were found to be the intermediates for the preparaton of isochromanone derivatives. Structures of
both cyclrzed and addihon products were confirmed by the single crystal X-ray diffrachon analysis. The highlights of the
present method are a wide variety of substrates, good yields, shorter reaction trme, and ambient reaction conditions.
lnterestingly, the scale-up experiment suBgests the practical feasibility of preparing isochroman,l,4-dione in higher-scale
reachons. Some of the addihon products were transformed into functionalized heterocyclac molecules.
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