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ABSTRACT

Chapter 1 provides general overview of polyvalent organoiodine compounds in terms of their
historical background, classification, nomenclature, structural features, hypervalent bonding and
principles of reactivity. This chapter mainly focuses on the synthetic aspects of DIB, PhIO
especially in the synthesis of the heterocyclic molecules. It also briefly describes about synthetic

utility of selectfluor™ in organic synthesis.

In Chapter 2 an unprecedented synthesis of fused quinazolinones from N-pyridylindoles under
oxidative conditions using a combination of (diacetoxyiodo)benzene and K>SOy is reported. The
reaction is metal-free, has a broad substrate scope, is operationally simple with short reaction time,
and provides 11H-pyrido[2,1-b]quinazolin-11-one derivatives in moderate to high yields. It is
believed to proceed via an in situ generated 2-hydroxy-1-(pyridin-2-yl)indolin-3-one as the key
reaction intermediate, which undergoes a C—C bond cleavage to produce an electrophilic C-3 site

in N-pyridyl indole. Subsequent nucleophilic attack by pyridyl nitrogen results in its cyclization.

In Chapter 3 a unique lactonization of 2-methyl-3-acyl-4-phenylquinolines using PhIO as the
oxidant and selectfluor™ as an additive is reported. The reaction occurs under ambient conditions
through tandem oxidation and cyclization of sp* C—H bonds under metal-free conditions. The

heterocycle-fused lactones are obtained in moderate to good yield.

In Chapter 4 Metal-free synthesis of anthranils from ortho-carbonyl anilines using PhIO as a sole
reagent under ambient conditions demonstrated. This methodology did not require any external
additives and delivered anthranils in excellent yields with broad substrate scope. The mechanistic
studies suggest that the reaction proceeds via in-situ generation of iminoiodane leading to nitrene
and a subsequent nucleophilic attack from oxygen of ortho-carbonyl aniline on nitrene results in

heterocyclization.

In Chapter 5 an unprecedented tandem ortho-selective fluorination and 1,3-carbonyl migration in
ortho-carbonyl anilines using selectfluor™ as the sole reagent is reported. The reaction is
transition-metal free, does not require any pre-functionalization, takes place under ambient

conditions, and yields ortho-fluoroanilide derivatives in moderate to good yields. Selectfluor™



serves the dual purpose of fluorine source and assists 1,3-carbonyl migration. The formation of
proposed charge transfer (CT) complex between ortho-carbonyl aniline (donor) and selectfluor™
(acceptor), and its role in enabling the observed ortho-selectivity is supported by experimental and
computational investigations. The single-electron-transfer (SET) in the complex results in the
formation of (2-amino-3-fluorophenyl)(phenyl)methanone intermediate, which on subsequent 1,3-

carbonyl migration forms ortho-fluoroanilide in presence of F' or in-situ generated H'.



AR

AT 1 FIEWRATIC TS & UfaeTRie guyfl, Frffeor, THH, SRa-Tes faRivdrat,
BT URAdC SiteT 3R ufdforariiad & Risidl & e # 9T sadid- UeH dxdl ¢ | I8
3T T U 9 Srafsal, fiugss e & Ridfes ugqsii iR foviy U § geramfadd s
& YXAYU R Hied g1 T P TN H JdderiReITr o1 Ridfew Iuafiar & aR d
1t Heu o garar g |

AT 2 T (SR SATATST) SOl 3R K1$,05 P YIS BT SUANT Hh HRitsfed fufa
& ded USRS I 93 gu fBreferia & sryayd Ixawor &) gar &t 718 3
gfafshar &1 o ¢, Th IS geuce oyl &, HH Uidfihar 7 & a1y uRareq &9 9
A 8, 3R qe0H T I YgraR & 11 TI-Uisie! [2,1-a] foamenfer-11-te SRafed uem
Rl ¢l T |/FT 1T § % 98 Uy ufafesar qeadl & ©0 o 07 2- 8RS Ia-1-
(UTIRTSA-2-aSU) FSITH-3-TH & HIH F 3T FgdT 5, Al U Saidgiihiard o -3 W5
HT IATGT IR & U H-3 deF RR T ToRdT 81 T-URReRd seid H| uERkeRd
TSI & §1G & [aalh i gHA & URUIFGRY SHH] IhUl g1 g |

AT 3 T 2- g d-3-TRYd-4-Bafd-ITer & U fgdid daeHIgoIRM & a1 J §drar 1™
2 R, fiugemal ol siRiide & w0 # 3R IddcwiRdTH oI ufsfed & 0§ Iua
foa wrar 1 wfafsrar afkaxh ufkfRufemt & spmgemy sifafiexur 3iR uTq-Had uRiRufea o
sp> C-H SIS & APIDHRUI b HIHH F Bl 81 SRS A-TSS ae - HegH I 33t 3uSl
Pl AR

AT 4 H gRa=N g & Tham Sifidmdd & U T Tugsrgsil BT SUdNT axd gl
STl praffa Tffed ¥ ©fRe & urd-qad Jvor &1 UeH foar mar| 39 ugfa § farsdt
SIS AT &1 ATTTHdT ol &Y 3R A0S Isee TS & Y IHT UeEaR | wifd
faafed fpu e & | dzraq siegg=l § udr 9ad § & a8 ufaferar sfMigene o g3-die Uidt
& 1 9§ A B 3R d S 8 IR AR R SRI-FEi—a THfem & e 9
JfFaaiithieres g & URUTIRGET gex IS adguiR gidl g |

AT 5 H THAH JUGHG & w0 § AdCHIRCITH BT TN HRd gU ATl Sra-a
oM & U Sryayd SR Sl ag-Tds FaiRARH SR 1,3-FEi-d Jara- & ga
312 71 ufafar T yur-eTg Had ©, fordlt +ff gd-draietedt o1 STaxadhdl 8] 5, URax Bt
ufefRufad & gt ], iR Heg ¥ 3r=dt UeraR ¥ sifdf-reiRiufargs sRafea Saw #xdt 3|
YT TR TARM TId & GlgX 3= &I IR HRT § 3R 1,3-HIai-d TR & Ggrad
Hal gl Sl preia thferm @rdn 3R Adeeurardty (Wiedh) & o= udfad st
TR (TICT) HIRART BT T34, 3R U il aa-ratemar o 9em &1 & S9! Ui
TS 3R B Sid gRT GAffd 3 | RifTd-3aaeiH-cawm sifed afkoma & (2-TfHe-
3- TR ) (TS e) M SeHifSTe F e A g s, S ae | 1,3-FIai-d A9
R UF + 1 T+ | o1 JufRfA & Tl vaRAags a1 81 Ta+ | 39-die SOa grar 5|
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MATERIALS AND METHODS

Physical measurements

NMR spectra (‘H and '3C) were measured on a Bruker DPX-300/400/500 MHz spectrometer.
HRMS were recorded on MICROTOF-Q 11 228888.10262 using electrospray ionization (ESI) as
the ionization method. Reaction optimization were done on GC-MS (Perkin Elmer Clarus 600 C).
IR spectra were recorded on Nicolet 460 (Protege) spectrophotometer in range 4000-400 cm-1.
UV-vis spectroscopy was recorded on SHIMADZU-UV-2450 spectrophotometer.

Single-crystal X-ray data of compounds was collected on Bruker SMART CCD-Diffractometer
using graphite monochromated MoKa radiation (A = 0.71073 A). The data integration and
reduction were processed with Crys Alis Pro software. The structures were solved by the direct
method and then refined on F2 by the full matrix least-squares technique with the SHELX-97 set
of software using the WinGX (version 1.80.05) program package. All non-hydrogen atoms were
refined anisotropically and hydrogen atoms were treated as riding atoms using SHELX default
parameters. Molecular structures have been drawn using Diamond software. Copies of the data
can be found free of charge upon application to CCDC, 12 Union Road, Cambridge CB2 1EZ, UK
(fax: (+44) 1223-336-033. e-mail: deposit@ccdc.cam.ac.uk.

Analytical Information

All the isolated compounds were characterized by 'H NMR, '3C NMR spectroscopy and HRMS
using CDClz, D>0O, CD30D and DMSO as the solvents with tetramethylsilane (TMS) as the
internal standard at room temperature. Chemical shifts are given in ¢ (ppm) relative to TMS, the
coupling constants (J) are given in hertz (Hz).

Chemicals and reagents

All reactions were carried out under Ny/air atmosphere in oven dried round bottom flask/18 ml
reaction tube with/without septum cover. All the solvents were bought from Aldrich, Alfa-aesar,
Merck, Thermo Fisher and Spectrochem were used. For column chromatography, silica gel (230—
400 mesh) from SRL Co. was used. A gradient elution using ethyl acetate-hexane was performed

on Merck aluminium TLC sheets (silica gel 60F254).
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