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ABSTRACT

The thesis entitled “C-H activation and multi-functionalization of carbocyclic rings
bound to the sandwich compound, (1°>-RCp)Co(i*-C4aPhsR')” presents the results obtained
from the research work carried out on the synthesis, characterization and exploration of
the chemistry of cobalt sandwich compounds of the type (n’-RCp)Co(n*-CsR4"). The

accompanied research work has been divided into the seven chapters.

Chapter 1 gives a general introduction to organometallic sandwich compounds and their
applications. A general introduction on the synthesis, reactions and applications of (n’-
Cp)Co(n*-C4Phy) and related molecules is provided. As the work described in the thesis
also encompass chemistry of various types of chiral oxazoline ligands, the literature on
the chemistry of these compounds have also been covered in this chapter. Since fourth
and fifth chapters of this thesis include work on transition metal and directing group
assisted C-H activation and functionalization of aryl carboxamides, literature related to
this topic is discussed in this chapter. The last chapter of this thesis include work on the
olefination reaction of carbonyl compounds with Petasis reagent, Cp2TiMez, and a brief
introduction to this topic is also provided in this chapter. The chapter ends with scope of

the present work carried out and reported in the thesis.

Chapter 2 describes the general experimental procedures adopted in the synthesis of new
compounds and details of characterization techniques utilized. Specific synthetic details

of the starting materials used in the thesis are also presented.

Chapter 3 describes the synthesis and characterization of a new type of [(n°-RCp)Co(n*-
C4Ph3R")] type bisoxazoline compound having chiral oxazolinyl units on both the

cyclobutadiene and cyclopentadienyl rings of the cobalt sandwich compound. We have

v



also observed the formation of a palladacycle resulting from the cyclopalladation of one
of the cyclobutadiene bound phenyl groups of the cobalt sandwich compound. In
addition, we report the synthesis of monooxazoline derived CpCoCb type compounds
having the chiral oxazoline unit bound only to the cyclobutadiene ring and show their
differences in palladacycle formation in comparison to the bisoxazoline derived sandwich
compounds.

Chapter 4 describes the synthesis of the first 8-aminoquinoline derivative of [n?-
CsH4(COOH)]Co(n*-C4Phs) and its reaction with palladium acetate to realize a novel
palladacycle. An analogous ferrocene-derived palladacycle has also been synthesized.
Such palladacycles have been described as intermediates in the reaction mechanisms
proposed for C—H activation involving arylcarboxamides. We have also carried out
reactions of these palladacycles exploring their utility and selectivity for a-alkylation of

metal sandwich carboxylic amides.

Chapter 5 describes the synthesis and characterization of compounds having two 8-
aminoquinoline moieties on the cyclopentadienyl ring alone as well on both the
cyclopentadienyl and cyclobutadiene rings. We have wused the 1, 3-{n°-
[HOC(0)]2CsH3}Co(n*-CsPhs)] and  (n’-RCp)Co(m*-C4PhsR’)  (R=R’=COOH),
derivatives of cobalt sandwich compound for attempting multiple C-H activation and

functionalization.

Chapter 6 begins with the first reactions of Cp,TiMe, with organometallic sandwich
based carbonyl compounds. However, reactions of Cp,TiMe, with the ester derivatives
of organometallic sandwich compounds (n’-RCsHs)Fe(n’-CsHs) and (n’-RCsHs)Co(n*-

C4Ph4) (R=ester groups) gave products having R=C(CH:)Me, instead of the expected

\Y%



vinyl ethers indicating conversion of the ester units by Cp2TiMe> to methyl ketones
followed by methylenation. The study has also been successfully extended to metal
sandwich derived  amides, thio and seleno esters. By controlling the amount of
Cp2TiMe, the reactions were also stopped at the methyl ketone stage and the methyl
ketones were isolated in good yields and characterized. The method provides an easy and
direct access to convert organometallic sandwich derived esters and related compounds to

I-methylvinyl derived products.
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TRTL (Abstract)

"Hsfaa I (sandwich compounds), (n’-Cp)Co(n‘-C4PhsR") & @Bﬁ' FEASHIIh  Sodl
(carbocyclic rings) & C-H @fhaor 3R Sg-Fralcaeror MY gewyr M & gred g,
HRANUT, TT&T0T gUTeT 3N 3=aWor WX U 91T HeJHeTe R & Wred IROMAT Flaree dAsfaa

Iifdrent & @I (n°-RCp)Co(n*-C4R4") Tl FEJ AT B |
I ST A TG AT 3t 7 Ao fhar s g

AT 1 Frafenicash dsfaer FHTART (organometallic sandwich compounds) 31X 3o¥eh rTortett &
fore e ARy ¢ar 81 |@eavor, wfafshansit 3R 3Ewaen (n’-Cp)Co(n'-CyPhy) 3R Heferd
ULt R Ueh WAT IR GeTel FohdT 11§ SHET 1 ey geietr & afofa s # faffiest g
& 3fefepicl HTeFATSAIToIal Felaall (chiral oxazoline ligands) & THIET AR &, 37 AfaTent o T
Tt oX wifgca off 5@ 3reary & i foam aram B dfe 58 ol geey & =Y 3R e

37T H HhAUT T TR H1H AT AT § 3R FHE TR Tl it arell C-H Alshaor 3Rk
TRA-FHISFATATSSH (aryl-carboxamides) & HTATcHHHIUT I fASTAT =T &, 30 fawy & Fafra
aifecT 5@ 3reary H T=T a7 IS 1 3T MY Y o IR 3rear T # 9ARY 31fAFHF (Petasis
Reagent), Cp,TiMe, & TTY Fraffaer TfAPT (carbonyl compounds) F 3Maifthaerd Ruaere
(olefination reaction) U< ST AT MM §, IR 3T AT H 37 [T &7 T Higred aRa o
UeTeT fohdT a7 § | 3TEATT TAATH I o IR & TTT FATCT gl & AR Ny ge=er & Rre forar

ST el

AT 2 AT FAHT & TLAVT H 9ATS I8 ATHTT FIRMAHS FThaT3iT 3R 39T T ST
aTelT ehiteht ol 0Tl STl & | QAT Tt H 3TN hl SiTe aTell TR Fraal & fafdrse e
farawoT o st fore STt €

AT 3 PlaToc Hsfaar it F BIEERIC I E)
(cyclobutadiene) 3R TTBFAIICIBBAS (cyclopentadienyl) Teol Gleil U 3-17:?5% JifFarsiiforeT



(chiral bisoxazoline) SHTSAT AT Teh ST TFATSAIoIeT (bisoxazoline) TRA AT YR & [(n’-RCp)
Co (n*-C4PhsR")] TRt T TLWOT 3R 6T &7 quT T &1 3R g ShiaTee dsfaa ifawr
& HSFelgesiisell (cyclobutadiene) SteT dTel %fofel HHG (phenyl groups) # & Th
cyclopalladation & URUTHEAERT Teh JeITSTEIHe (palladacycle) & TS T S@T & | ST elTaT,
§H ANANSIFATAITAT (mono-oxazoline) egcdest CpCoCh FehR & AMfAehT & HLAWOT &1 RUIE ol
8 S 31T i JATFATATA (chiral bisoxazoline) JfAC I AZFIGESITSHAT Boel (cyclobutadiene
ring) ek &1 WA < & & 3R R@3ifraraiferet (bisoxazoline) sgcdet Hsfara LAt dr Jeretr
7 Yemeefarerer EXTET (palladacyclic structure) 3 3eTeh 37} fe@ra &1

AT 4 FOTT & T [n°-CsH4(COOH)]Co(n*-C4Phy) TR 8-TfAafFasiifelal (8-aminoquinoline)
el & HAWOT HR FATSTH THIEE [Pd(OAc),] o AT SHT Tici{shar Teh  3eel Yelrsriehel
(palladacycle) T UGHH 3R Teh FHT BT (ferrocene) gcdowt YellSHIhe (palladacycle) &l
Y T forar I/ §1 50 dRE & Yamsiehel (palladacycle) I TReT-HEFAHAEST (aryl-
carboxamides) & {3 C-H Afohavr & forw gedriad gfafshar a7 & aAvaadt & ®7 & afola fhar
IRT &1 §AA 3T YersEeheil (palladacycles) 1 Ffcfshamait s off roerram § 3R erqg dsfaw
FIeifFolioldh TATSSH (carboxylic amides) & 3TeWhl-3Tfodhfeleled (o-alkylation) & T 3aehr
3TN 3R TIATCHS AT Hr @

HEITT 5 3chel ASFAYCISISATSH (cyclopentadienyl) IT Glail Seal (rings) TTSFATICISSATS T

(cyclopentadienyl) 3R Hlsel'cﬂ\lsg65|$o1 (cyclobutadiene) WX & & s-UfA=NIFaIferT (8-
aminoquinoline) 37T dTel T & TRATOT 3R ST&TUTT T FUTT T & | §HA G Yool THIfh
C-H Tfpaor 3R SaTcadHor & 9ad & v deree dsfaa difder 1, 3- (n’- [HOC

(0)],CsH;} Co(n*-C4Phy)] 3R (0°-RCp)Co(n*-C4PhsR") (R=R'=COOH) &1 39drer fHhar g,

AT 6 Cp,TiMe, T Tgell gfafeant a qx giar & foas sefenfcas dsfag (organometallic
sandwich) 3eTRA FrEffarer JfT (carbonyl compounds) & TTY BIAT g1 &Telifah, Cp,TiMe, Fr



gfafsrare, Fefnfcas dsfaa DT (organometallical sandwich compounds) (n’-RCsH,)Fe(n’-
CsHs) 3R (n°-RCsH,)Co(nd-CsPhy) (R=ester groups) & T¥eX 3RAfET & TTY, (R=C(CH,)Me)
feam, 37T fr 775 TAeAse $2R (vinyl ethers) & ST Cp,TiMe, GaRT T¥X (ester) $HsaT &
TUTROT F fAAST Feled (methyl ketones) & Tahd &d & 3R T g ARG

(methylenation) | &G T FhelcTqde ] VsTaT Fctest TATSSH (amides), AT (thio) 3R
ol (Seleno) TEFEX (esters) b FGTAT 3T &1 Cp,TiMe, T ATAT &l AT Hieh, THAST FeleT
TROT & &Y gfafshart §g oY &1 718 3R AU ey 3T Yerar # 37e97-Yele g1 917 Y| I8
faftr 1-ARGfaase egcueet (1-methylvinyl derivatives) 3cdral & fow sitfdacafas dAsfaa
gerd T AR HeTed FfTent &l et et o Tl Teh 3T4TeT 39 aved qgu UeTel hlaT &
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