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Introduction:

Macrocyclic compounds are attractive syntheticatgglue to their topological features.
The conjugated macrocycles, in particular, extsliticture dependent electronic and chemical
properties. This control over their physical prdigsr increases their versatility for potential
applications in supramolecular chemistry, moleculacognition, molecular electronics and
material scienc&? Thiophene based oligomers and their analogousccygstems have gained
significant research attention for their tunableoetectronic propertiesIn this regard, a few
approaches to synthesize a variety of macrocydigothiophenes have emerged recently.
Bauerle and co-workettiave successfully synthesized cyclco[n]thiophehearing ten to thirty
five thiophene subunits. They have exploited a potesynthesis of platinum assisted cyclization
/coupling reaction of stannyl substituted oligoffhenes,1. A metalla-macrocycle2, is
generated in this process of organometallic reastiavolving ligand exchange reactions with
platinum, to facilitate C-C bond formation by retlue elimination of the metal by thermal
activation. The macrocycles were separated byesizkision chromatography. The yields of the
macrocycles varied from 1.5% to 25% depending ensike of the macrocycle. The thirty five

membered macrocycle was found to form in majordgel

3a-f (m =1-6)
In an earlier procedure they had directly made larmsuch macrocycles by employing
Sonogashira-Hagihara coupling reaction between ddimigothiophenes and
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trimethylsilylacetylene to generate di-acetylenebs$ituted oligothiopohened4. This was
followed by Glaser reaction of the correspondingprdeected acetylenes to synthesize
macrocyclic oligothiophenes with two consecutiveetglenes in between the short
oliothiophenes,5. The reaction of these macrocycles with sulfurlemghiles in methanol

converted the two acetylene bridges into an indigidhiophene sub-unit. In this method they

Bu Bu Bu Bu
I\ s. [\
h-—= 5" "\ J SRS
4
Bu Bu

Bu Bu

Bu Bu
—_—

Bu Bu
Bu Bu

were able to create multiple thiophene sub-unitsutpe formation of the macrocyck,

Similar such macrocycles were also synthesizetybdya® and co-workers, in which the
acetylene linked thiophenes were used as oligonisformylation of such oligothiophenes
followed by McMurry coupling reaction yielded thdhglene bridged giant macrocyclic
oligothiophenes bearing twelve to thirty subunithey were separated by gel permeation
chromatography. The presence of ethylene bridges gse to region isomers with respect to E
and Z configurations. The macrocycle with twelvepimene subunits was found to have three
different isomers in the form of E, E; E, Z and Z,with respect to the ethylene bridges.
Amongst these three, the E, E isomer was forméuginest yields and was also characterized by
single crystal x-ray crystallography. Out of theetlwe thiophenes in the macrocycle, two
diagonally opposite thiophenes were found to beeri@d such that the sulphur of these
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thiophene rings were pointing towards the outsid&® macrocycle. The electronic properties of
these macrocycles as measured by electronic speopy shows a gradual red shift and they are
found to absorb in the visible region between 45808 nm. The'H NMR spectrum of these

macrocycles do not show any significant ring curefifects indicating the benzenoid nature of
the macrocycles. This asserts the lack of effectieebital overlap between adjacent thiophene

unit and hence the absence global aromatic featorélse macrocycles.

Objectives of this project:

The synthetic methodology adopted for the aboventimeed macrocycles involved
multiple steps and laborious in nature. Therefave, attempted to design simpler synthetic
methodology to for similar macrocycles from easyrake precursors. Apart from the synthetic
view point, we envisaged the possibility of tunielgctronic properties, like ring current effect,
and the HOMO-LUMO gap depending on the number & thiophenes present in the
macrocycle. The macrocyclic systems described abdoveot show either paratropic or diatropic
ring current effects in their respectivel NMR spectrum as expected of cyclic conjugated
systems, clearly indicating the lack of effectiveonjugation between adjacent thiophene units.
A key priority was to have effective conjugationhish could enable the tuning of opto-
electronic properties. Secondly, we wished to exlthe design and synthesis of similar
macrocycles with metal ions as connectors in tmgugated pathway. The role of metal ionstin
conjugation is not well explored and hence encagags to investigate the possibility of
engineering thiophene based metal complexes. Wigrdsk thiophene based dipyrrin metal
complexes such that an alpha position of the treaphis unsubstituted and can be reacted
further for the formation of the macrocycle.



Synthesis:
Our idea for simple synthesis of the macrocyctesmed from the fact that alcohols of

thiophenes can undergo self condensation reacgadilg to the formation of macrocyclic
products. It was explored by Vogel and co-workers their attempt to synthesize tetrathia
isophlorin, 7. Isophlorin,8, was actually conceived as an anti-aromatic 2@crocycle during
the synthesis of chlorophyllin spite of being a synthetic challenge, its skelestructure has
inspired to synthesize a host of similar macrocyelith annulene like structufeExpanding its
n network has also been explored to synthesizeiassef expanded isophlorins which exhibit
paratropic or diatropic ring current effects degagdn the number of the electrons along the

conjugated pathway.

e

Invoking synthetic strategies similar to the systheof isophlorin and its expanded derivatives,
we attempted to synthesize macrocycles starting fioithiophene precursors. Bithiophergg,

was synthesized by the Ni catalyzed Kumada coullinfybromothiophene. This was further
formylated to obtain the bisformyl bithiophen&0D, which was further reduced to the

corresponding dialcohal,1, using pentafluorophenyl Grignard reagent (schéjne-

N/ a) 2 equiv. n-BuLi,THF ] N CeFsMgBr, H* or N ] o
> S S — > 65 S S 65
S S b) Excess DMF \ I
o o OH HO
Scheme-1: Synthesis of bithiophene diol

An equimolar concentration daflL and10 were subjected to acid catalyzed condensatioriiogac
in dry dichloromethane under inert and dark atmesplischeme-2). This reaction mixture was
10



further oxidized to get the conjugated macrocy@ely the 1:1 condensed produdf, was

formed in trace yields in this reaction.

a) equiv. BF; OEt,
11+ 9 > Cefs CeFs
b) [O]

12
Scheme-2: Macrocyclization using 9 and 11

This forced us to modify the synthetic strategy amel adopted a methodology similar to
synthesis of7. The mono formyl bithiophenel3, was synthesized by mono lithiation of
bithiophene, followed by addition of DMF at lower temperaturé@fie formyl bithiophene was
further reduced by pentafluorophenyl Grignard reade obtain the alcoholl4, good yields.

The alcohol,14, was subjected to acid catalyzed self condensageantion (scheme-3) under
similar conditions as described in scheme-2. Thaetren mixture was purified by column

chromatography to isolate the macrocyclic prodaétand16.

F
F
|\ /\ CeFsMgBr |\ /\ F
—_—
S S ] S S F
13 O 14 HO p

a) 1 equiv. BF3 OEt,
b) [O]

+ C6F5 C6F5

CeFs

15 16
Scheme-3: Synthesis of 15 and 16



Macrocylic products corresponding to two, threeyrfdive and six units of the bithiophene units
could be detected in the MALDI-TOF mass spectrunthaf reaction mixture. But all these
macrocycles will not be completed conjugated agrakmolecules, and hence they were not
isolated to be characterized at this point of tike.examples, the most probable structure for
trimer and pentamer are shown in scheme-4. Onlynbaorocyclesl15 and16, could be isolated
from column chromatography, while the higher corggerwere found to be formed only in trace

amounts.

CeFs
CsFs

CeFs CeFs

CeFs
CeFs

CeFs
CeFs
Scheme-4: Unconjugated macrocycles with odd number of bithiophene units

Both the macrocycled,5 and16, were characterized by electronic absorption spscbpy, 1H
NMR and Mass spectrometry. MALDI-TOF mass analysisfirmed the composition of the
macrocyles in terms of their m/z value. The eighbghene macrocycle shows m/z value of
1372.2544 and the twelve thiophene macrocycle sdaw& value of 2058.3398 against the
calculated values of 1371.87 and 2057.80 respégtiVeey were also characterized %y NMR
spectroscopy. They exhibit similar peak patterngplying a similar structural feature in the
solution state. Two quartets corresponding to equalber of protons were observed i&rato
7.69 and 7.51 ppm. A similar spectrum bearing tdtiplets corresponding to equal number of
protons was observed f@6 atd 7.69 and 7.51 ppm. A detailed analysis to contine solution
state structure of these macrocycles is underwayg. O their extensive conjugation, they form
colored solutions in common organic solverits.forms a pink color, whild6 forms a bluish
color in dichloromethanel5 absorbs in the visible region of the electromaignspectrum
having maximum absorption at 555 nbé.was found to have maximum absorption at 587 nm.
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Synthesis of Thiophene Dipyrrins and its Complexes:

Dipyrrin*! is a versatile ligand containing two pyrrole ringghich can complex with
most of the metal ions. Its importance and appbcatare widely accepted in the form of boron
complex which is commonly referred to as BODIPYDue to its extended conjugation in the
oxidized state, it exhibits attractive photo phgsiproperties which can be tuned depending on
the nature of the substiutents or by replacing rtiegal ions. Since, two dipyrrin ligands are
needed for the formation of a metal complex, wehetisto explore the role of thiophene in
making such metal complexes at either of its alpbaition. It was synthesized by well
established procedures using 2-formyl thiophenemmtble. In presence of acid, they react to

for the dipyrromethand,6, at the second position of the thiophene (scheme-5

A
\
7\ 0.1eq TFA NH
@\CHO * Q — [
S H S )NH
~

17

Scheme-5: Synthesis of 2-thienyl dipyrromethane

Further oxidation leads to the dipyrrin ligand, etiis further used for the complexation
reactions. It was first reacted (scheme-6) with obortrifluoride etherate to form the
corresponding the BODIPY comple%8. Later the same dipyrrin ligand was reacted with Z

salts to form the Zi-Dipyrrin complex9 (scheme-7).

1) 5eq DDQ )
2)20 eq TEA N. =
> [N g
3) 20 eq BF3. OEt2 TN
S N F
=

Scheme-6: Synthesis of 2-thienyl BODIPY

J =
[ N
1) 5eq DDQ N. J
> [N / ~Zn( p \
2) Zn(OAc),.2H,0 S ’ N/ N S
|
= 19 % 13

Scheme-7: Synthesis of 2-thienyl Zn-(dipyrrin), complex

=




A similar reaction with a palladium salt also yielded a mhilan complex analogous to tl
Zn(dipyrrin, complex19. The structure of these molecules was determineddba obtaine:
from various spectroscopic techniques. The formatibthe dipyrromethane was eent from
the significant change in the proton resonancethiophene protons and the pyrrole N4 7.98
ppm, broad singlet corresponding to two protonghe™H NMR spectrum17. The formation of
the boron dipyrrin complex was very much evideontrfrhe conspicuous absence of the pyr
NH and the methylene proton signals in the protdnRNspectrum of 17. Similar absence
both the resonances (methylene proton and the IpyNbl) in proton NMR spectrum of 1
confirmed the formation of zinc complel9. The formation of these molecules was :
confirmed by mass spectrometry. The electronic tem spectrum of the zinc compl
showed a strong absorbance at 495 nm, while thdteoboron complex was found to have
intense absorption at 512 nm.

The zinc complex1S, was also characterized by growing good qualibgls! crystals
from dichloromethane/hexane solvent system. It fwaad to have a monoclinic crystal syst
with P1 21/1 space group. The geometry around wias found to be a distortedtrahedral
structure with N-ZrN bond angles varying from 94° to 122° (fic-1). Such severe distortic
can attributed to the orientation of the two diyranits with respect to the central metal ion.
two pyrroles in the dipyrrin unit are found to danar in nature and the thiophene is foun
make an angle of 45° with the planar system. Istargly, the two dipyrrin units make an ani
of 73° with each other, thereby making the wholé@ nor-planar in nature. The rigid plan
nature of the dipym ligands making arranged almost orthogonal toheather makes th

geometry around the Zn to distort severely fronutagtetrahedral structui

Figure — 1 Molecular structure of9 (left). The tetrahedral geometry around Zn (right18. Color Codes: Blue-C,
Yellow-S, Pink-H and Cyan-Zn
14



The zinc complex of the dipyrrid9, has two thiophenes that are diagonal to eachr.othe
Since they have an unsubstituted alpha positioey tbould be used as precursors for
condensation reactions. We envisaged that condens#t19 with an alcohol such as thiophene
diol, 21, should yield a novel macrocycl2?, wherein a metal ion will be a covalent bridge to
construct the macrocycle. The thiophene difl, was synthesized by the reduction of 2,5-
diformylthiophene, 20, by pentafluorophenyl Grignard reagent (Scheme8)is diol was
condensed witHl9 (scheme-9) under conditions similar to that désdiin scheme-2. The
metallo-macrocycle?2, was formed only in poor yields as detected fromLdI-TOF spectrum

and hence could not be isolated for completelyaittarization.

{/ \\ 1)n-Bu Li, TM(I)EDA,Requx,1hr OHC/@CHOZEqUNI CgFsMgBr, THF CeFs 7\ CeFs
S” 2)DMF at-40°C 0°C to R.T, 2hrs s

3) 35% HCI/H,0 at-5°C 20 HO 21 OH

Scheme-8: Synthesis of thiophene dio from thiophene

74
| \ / \\\Zn/ / / \ +
s <N S
7\ /
P Y
1) BF, OEt,

2) DDQ

15

Scheme-9: Condensation reaction of thiophene dio with thienyl zinc(dipyrrin),



Since the product formed from the scheme-9 weredoio be very poor, we modified the
synthetic pathway to synthesisze the metalla-mgctes such that formation of the metal
complex will lead to the cyclized produ@4. 2,5-diformylthiophene, 20, was reacted with
pyrrole (scheme-10) to obtain 2,5-bis(dipyrrometjimophene23. This was reacted with the
zinc salt (scheme -11) as described in schemeebtain the metal complex. But the reaction

was unsuccessful and lead to polymeric like pragdubtch could not characterized completely.

{ \ 0.1eq TFA
OHCﬂ\CHO + [

S

1) 5eq DDQ
»
2) Zn(OAc),2H,0

Scheme-11: Synthesis of cyclic Zn(dipyrrin),
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Summary:
This thesis describes our efforts to explore navadl simple synthetic strategies for

macrocyclic compounds. Our idea to use thiophendhasstarting material to synthesize
macrocyclic products is ably supported by the numifereactive precursors that could be
generated by simple reactions. The key goal irsgathesis was to design simple synthetic steps
with easy to make precursors. The cyclic produatnfibithiophene could be achieved from the
acid catalyzed self condensation of its correspandicohol. Two different macrocyclé® and

16 were obtained in just two steps starting from ibjphene in comparison to the multistep
reactions know so far. Suitable modifications sasheaction time, solvent polarity and dilution
effects may enable us to synthesize much largermsarrocycles.

The dipyrrins are known to act as ligands for asi metals. For the first time, we have
explored the possibility that it can be developsedigand to suitably link metal ions to form
metallo-macrocycles. Even though the reactions watenot fetch the desired products, but the
formation of macrocycl@2 in trace amount certainly hints at the feasibitdy the formation of
such macrocycles. Research is underway to exgherpdssible synthetic approach to synthesize

such macromolecules in good yields.

Experimental Technigues:

Chemicals used for Syntheses:

Common solvents used for syntheses were purifembrding to known procedures.
Thiophene and Pyrrole was procured from Aldrichnsioals USA, and was distilled before use.
Deuterated solvents for NMR measurements were asetkceived. n-Butyllithium (15% in
hexane) were procured from E. Merck, Germany orchater, UK. Anhydrous sodium sulfate
and anhydrous calcium chloride were obtained frank&m Fine chemicals, India. Aluminum
oxide (basic) and silica gel (100-200 and 230-4@3m were purchased from Acme chemicals,
India. 2-Bromothiophene and pentafluoro benzaldehwere used as received from Aldrich
chemicals USA.

Physico-chemical techniques:
17



Instruments used for characterization and evaloaifespectroscopic data are discussed below.
Electronic spectra were recorded on a Perkin Elnaenbda 20 UV-Vis spectrophotometer. The
data analyses were done using the UV-winlab soéwarckage'H and**C NMR spectra were
obtained either from 500 MHz Brukekdvance DPX spectrometer or from 400 MHz Jeol
machine either in CDglor in CD,Cl,. Chemical shifts are expressed in parts per miltedative

to residual CHGICH,Cl,. MALDITOF was carried out on Voyager-De-STR (Apali
Biosystems). Single crystals were diffracted on Keru Apex Duo single crystal x-ray

diffractometer. The data was solved using Apex{B\soe.

Synthesis:
Bithiophene: 9)

3

M s Br Ni(dpp)CIl2

[y o O - ]
Br dry THF MgBr 2 hrs reflux S S

S S

Activated Mg (1.5 g, 62 mmol) and dry THF (arour@ ml) and pinch of iodine was stirred for
5-10minutes and color of solution changed to lighawn. Then, 2-thiophene bromide (6ml,
62mmol) was added slowly and after sometime cofosatution became colorless. Vigorous
bubbling was observed and color changed to darkvirand most of the Mg turnings were
found to be dissolved. Thiophene bromide (5.01ndl,6Bmol) was added at’®© and
temperature was maintained. After that Ni(dpp)0l336gm, 0.62mmol) was added as slowly as
possible, as a suspension in THF. The solution uréxtwas allowed to come to room
temperature and was refluxed aP@Gor 3hrs. The reaction was quenched with dil. @ile
keeping it in ice cold conditions as lot of heasweleased. The organic layer was separated and
the aqueous layer extracted with@t(4 x 100 ml), dried over N&Q4, and evaporated under
reduce pressure. Then resulting mixture was chragnaphed on silica (hexane). The desired
product12 was obtained as colorless viscous liquid. Yiel48g (83%).'H NMR (400 MHz,
CDCl) § 7.22 (d, 5.7 Hz, 2H), 7.20 (d, 3.6 Hz, 2H), 7.68,(2H).
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2,2'-Bithiophene-5,5'-dicarbaldehydé0)

1) n-BuLi, -78°C
| N\ 7 | dry THF . | A J I
s s 2) dry DMF, -40°C oHc” S 87 “cHo
9 10

A solution ofn-BuLi (1.6 M in hexanes, 25 ml, 40 mmol) was addeap wise at —78 °C under
Ar to a stirred solution of bithiophene (1.66 g,rfhol) in 100 ml of dry THF. During the whole
addition, the reaction temperature was kept at>€78nd then was allowed to gradually rise to —
40 °C. At this temperature, DMF (6.1 ml, 80mmol)sasdlowly added and the reaction mixture
allowed to warm to room temperature. The mixture waured into a 2 M aqueous solution of
ammonium chloride and extracted with CHx50 ml). . The combined extracts were washed
with water (3x50 ml), saturated brine, dried oves30,, and evaporated under reduce pressure.
The residue was recrystallized twice from £ to give 1.25 g (56 %) of desired product as
yellow crystals.'H NMR (400 MHz, CDCJ) 6 9.91 (s, 2H), 7.73 (d, 4.0 Hz, 2H), 7.42 (d, 4.0
Hz, 2H).

2,2'-bithiophene-5,5'-diylbis((perfluorophenyl)matiol) (11)

N/ CoFsMesr e N
oHc” S ST™cHo 0°ctort  CeFs S S CgFs
dry THF HO
10 OH 1

Dry THF (25ml) and activated Mg (0.169 g, 6.95 mjmahd pinch of iodine was stirred for 2
minutes. After that pentafluorobromide (0.859 mil7 énmol) was added slowly and color of
solution became dark brown and was allowed to fetir two hours. To the Grignard of
pentaflorobromide was added the aldehyde dissdlvaHF at 6C and allowed to reach room
temperature. Then TLC was checked and dipped intDddRcheck if any aldehyde is left or not.
Then reaction mixture was quenched after 3 houtlstlaa organic layer was extracted with@®t

and combined organic layer was washed with watel lammne solution. After drying over
19



NaSOy, the solvent was evaporated under vacuum to yieddoure compounds white solid.
Yield: 62%.'H NMR (400 MHz, CDCJ) § 7.22 (d, 5.7 Hz, 2H), 7.20 (d, 3.6 Hz, 2H), 7.68,(
5.0, 3.6 Hz, 2H) .

2,2'-Bithiophene-5-carboxaldehydé3)

1) dry DMF N
| N a ) dry . | |
s s S S7cHo
2) POCI; ,0°C |Reflux for2 hr 43

9
POCI3 (0.95 ml, 10 mmol) was added at 0 °C to raestisolution of 2,2’-bithiophene (0.83 g, 5
mmol) and dry DMF (1.2 ml, 15 mmol) in 20 ml of idgkhloroethane under Ar. After 2h of

refluxing, the mixture was cooled to room tempematand neutralized with 10 ml of a 1M

aqueous solution of sodium acetate. The organierlayas separated and the aqueous layer
extracted with 3x15 ml of CH2CI2. The combined agts were washed with water, dried over
Na2S04, and evaporated under reduce pressure. d@$idue was purified by column
chromatography (silica gel, CH2CI2) to give 0.8{8§ %) of product as a yellowish solid.

'H NMR (400 MHz, CDCJ): & 9.85(s,1H), 7.66(d, 4Hz, 1H), 7.37-7.35(m, 1HB4(s,1H),
7.23(s,1H) ,7.07-7.05(m,1H)

Bithiophene diol: 14)

13 14

Dry THF (25ml) and activated Mg (0.169 g, 6.95 mjmahd pinch of iodine was stirred for 2
minutes. After that pentafluorobromide (0.859 mlf énmol) was added slowly and color of
solution became dark brown and was allowed to fetir two hours. To the Grignard of
pentaflorobromide was added the aldehyde dissdlvaHF at 0C and allowed to reach room
temperature. Then TLC was checked and dipped inlDddRcheck if any aldehyde is left or not.
Then reaction mixture was quenched after 3 houtlstlaa organic layer was extracted with@®&t

and combined organic layer was washed with watel lamne solution. After drying over

NaSOy, the solvent was evaporated under vacuum to yieddoure compounds white solid.
20



Yield: 62%.*H NMR (400 MHz, CDCJ) § 7.20 (d, 4 Hz, 1H), 7.12 (d, 4 Hz, 2H), 7.01-6r89(
1H), 6.98 (d, 4Hz, 1H),6.80(d, 4Hz, 1H),6.35(d, 48lk), 3.89(d, 4Hz,1H)

Thiophene Dipyrromethanel?)

I\ 0.1eq TFA
Q\CHO ' @ >

Mixture of Pyrrole (436 mmol, 30.24 ml) and thioplee2-aldehyde (21.8 mmol, 2 ml) was
degassed by bubbling with nitrogen for 10min. TRA18 mmol, .14 ml) was added and the
mixture was stirred for 30 minutes at room temperatit was diluted with dichloromethane (50
ml), and then washed with 0.1N NaOH, followed bytevavashing. The organic layer was dried
over anhydrous N&QO,. The solvent was removed under reduced pressutdhenunreacted
pyrrole was removed by applying high vacuum. Theulteng viscous dark brown liquid was
purified by colomn chromatography(silica gel 10@2@nesh) using 5% ethylacetate in
petroleum ether as eluant. Product isolated asewdutid in 70% yield'H NMR (400 MHz,
CDCl3) &: 7.98(s, 2H), 7.2 (dd, 1H), 6.95-6.93(m, 1H), §@B84Hz, 1H), 6.70-6.69(m, 2H),
6.17-6.14(m, 2H), 6.05-6.03(m, 2H), 5.74(s, 1H).

Thienyl Borondipyrrin (18)

1) 5 eq DDQ
2) 20 eq TEA

3) 20 eq BF;. OEt2

Solution of thiophenedipyrromethane (0.5 g, 2.19at)im 10ml and DDQ (1 g, 4.2 mmol) in 10
ml THF was prepared, which was added drop wisextdized thiophenedipyrromethane with
constant stirring as this reaction is a very exwatiie under atmospheric pressure and at room
temperature for 1lhr. Then it is thoroughly washkéth water after evaporating THF. Then

anhydrous sodium sulphate is added to remove \ifapeesent .After that solvent is removed,
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then 5 ml DCM is added to residue after which TEA3(l, 30.89 mmol) was added under
nitrogen at room temperature with constant stiriamgl then Boron trifluoride etherate (4 ml,
31.8 mmol) was added drop wise and reaction iS¢ef8 hr. The above was washed with water
thoroughly to separate dark brown organic viscogsid and then sodium sulphate is added.
After that filtration, column chromatography of thesidue was done in 10% ethyl acetate in
petroleum ether using 100-200 silica. Product vemdated as an orange solid with greenish
shine.Yield :30%’H NMR (400 MHz, CDCJ): §: 7.92 (s, 2H), 7.72-7.70 (m, 1H), 7.57-7.56 (m,
1H), 7.27-7.25 (m, 3H), 6.57 (d, 4Hz, 2H).

Bis(dipyrrinato)zinc complexe$19)

1) 5 eq DDQ

>
2) Zn(OAc),.2H,0

A mixture of thiophenedipyrromethar®00 mg, 2.15 mmol) and Zn(OAc) O (2.4 mg, 1.1
mmol) in THF (10 mL) was treated all at once witlb@ (621 mg, 2.5 mmol). TLC (silica,
CHCls) showed no dipyrromethane remained after stirfamgl hr at room temperature. Solvent
was removed, and the residue was dissolved in DT organic phase was washed with
aqueous NaHC®and dried with sodium sulphate. Chromatographyfipation [silica, 80%
DCM in pet ether] afforded a shining needle shafites after crystallization. Yield : 721
NMR (400 MHz, CDC}): 4:7.53-7.50 (m, 3H), 7.40-7.39 (m, 1H), 7.16-7.14 (Hi), 7.04 (d,
4Hz ,2H), 6.43-6.42 (m, 2H).

Synthesis of macrocycld$ and16:

Bis-thiophene -mono-ol (500 mg, .34mmol) was pregan 200 ml of DCM under very dry
condition and in absence of light BEGEbL (0.12 ml, 97mmol) was added by micro syringe and
left for constant stirring for 2 hr at room tempera. DDQ was added , left open for 1hr and
basic workup was done by passing reaction mixturough Basic Alumina .Column
chromatography was done but macromolecule could separated. The formation of this
macrocycle is confirmed by MALDI —TOF.
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(15): *H NMR (400 MHz, CDC})) §: 7.70-7.

68 (M, 8H), 7.52-7.50 (M, 8H). Uv-Vis (&) Anm

(e X 10%): 464 (0.906), 555 (1.7) MALDI-TOF: Obsd.: 1372425 Calcd: 1371.87.

(16) *H NMR (400 MHz, CDCY) §: 7.70-7.68 (m, 8H), 7.53-7.50 (m, 8H). Uv-Vis (&Fh) Anm
(e x 10%: 458 (1.41), 587 (2.78). MALDI-TOF: Odsd.: 205898; Calcd.: 2057.80.
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