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Evaluation of the aromaticity of two star[3]calicene isomers

Thawalrat Ratanadachanakin'* and Willard E. Collier**

'Faculty of Science, Maejo University, Sansai, Chiang Mai, 50290, Thailand

’Department of Chemistry, Tuskegee University, Tuskegee, AL 36088, USA

*Corresponding author s e-mail address: thawalrat4@gmail.com, weollier@tuskegee.edu

Polycalicenes are an essentially unexplored region of chemical space. Polycalicenes
are polymers of the monomer calicene 1, also known as triapentafulvalene. One
provocative feature of polycalicenes is that even though calicene has never been
synthesized, a few polycalicenes have been synthesized and shown to be aromatic.
Polycalicenes encompass a vast region of chemical space as it is easy to envision
different polycalicene families by changing the bonding motif between the calicene
monomers. In previous studies, we have investigated several polycalicene families
(2-5) as illustrated in Figure 1. This study explores the aromaticity of two isomers
of a new polycalicene family, star[3]calicene 6 (shown in Figure 1), using density
functional theory (DFT). Star[3]calicenes have a star shape where [3] indicates
the number of calicene monomers. The aromaticities of these two star[3]calicene
1somers were evaluated using Schleyer’s nucleus independent chemical shift (NICS).
All geometries, vibrational frequencies, and properties (dipoles, NMR, etc.) of all
molecules are reported at the B3LYP/6-31+G(d,p) level of theory. Calicene, benzene,
cyclopentadienyl anion, and cyclopropenyl cation are reported as references.

Keywords: Calicene; Polycalicene; Aromaticity; NICS; DFT

gt |

Figure 1 Star[3]calicene 6 representing a new family of polycalicenes

Pure and Applied Chemistry International Conference 2024 (PACCON 2024)
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M Gl | Iall siasau Sauadrurduns <thawalrat4@gmail.com>

Acceptance of your abstract for PACCON 2024

PACCON <paccon@registration-planet.com> 26 waAIn1au 2566 a1 14:38
maunau'liide: PACCON 2024 <paccon2024@ku.th>
fig: "thawalrat4@gmail.com" <thawalrat4@gmail.com>

The Pure and Applied Chemistry International Conference 2024

in the theme

"Chemistry for Bio-Circular~-Green Economy"

on 26-27 January 2024
at Bangkok International Trade & Exhibition Centre (BITEC)

Dear Participant,

| am pleased to inform you that your abstract entitled "Evaluation of the
aromaticity of two star[3]calicene isomers" has been accepted for
Poster presentation at the Pure and Applied Chemistry International
Conference 2024 (PACCON2024), which will be held at Bangkok
International Trade & Exhibition Centre (Bitec Bangna), Bangkok,
Thailand during January 26-27, 2024. Your accepted abstract will be
published in the on-line abstract book of the conference.

https://mail.google.com/mail/u/0/?ik=dd65a1faad&view=pt&search=all&permmsgid=msg-f:1783615082930258770&simpl=msg-f:1783615082930258770 1/2



2/5/24, 2:42 PM Gmail - Acceptance of your abstract for PACCON 2024

Having your abstract accepted, you may optionally submit a full paper for
further review. Please go to https://paccon2024 kasetsart.org/ for details
of the full paper submission. The deadline for the full paper submission is
January 5, 2024. Please note that acceptance of the abstract does not
guarantee acceptance of the full paper.

If you have any further inquiries, please do not hesitate to contact us at
paccon2024@ku.th.

Yours sincerely,

Assoc. Prof. Dr. Pakorn Wattana-Amorn
Chair of Scientific Committee

PACCON 2024

The Pure and Applied Chemistry International Conference 2024 (PACCON
2024)

Secretariat Office: Department of Chemistry, Faculty of Science, Kasetsart
University, Bangkok, Thailand.

Tel. (66)-02-562-5555 Ext. 647501-5 | E-mail: paccon2024@ku.th | Web site:
https://paccon2024 kasetsart.org/

https://mail.google.com/mail/u/0/?ik=dd65a1faad&view=pt&search=all&permmsgid=msg-f: 17836 1508293025877 0&simpl=msg-f:1783615082930258770 2/2
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The 2024 Pure and Applied Chemistry j
International Conference

"Chemistry for Bio-Circular-Green Economy”
on 26-27 January 2024

at Bangkok International Trade & Exhibition Centre (BITEC)
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Important Dates

@ Abstract submission opens

© Abstract submission deadline
(Extended)

@ Notification of abstract
acceptance

@ Full paper submission deadline

@ Notification of full paper

August 14, 2023

Setober-31.2023
November 15, 2023

November 30, 2023

January 5, 2024

March 31, 2024
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Welcome Message
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——

Dr. Chongrak Wachrinrat
President of Kasetsart University



.

. PACCON %¢

T 2624

R | SRS T e S

ANSAVNLITaUA IS UAU'Ing

——

SRR FASTIIRT)

adnnifinunay Aouayuii
fun 18 18 su AN ayvizitiguvun
dszinmsil SUMAN W. 6. W.4. 2566 fiv g
mh‘s";:ur 2566%** 19 unsvau
r— W.é. 2567
dguniln Aunn gunn

Ml aunaw MY gunan Wl

aiFdl

,A-n!j . w \rtfj 3  f
LEay LEad- ($=) ¥

UAAR 6,000 5,500 7,000 6,500 8,500 8,000
il N 1N M um TRt UMW

fida/ 4,000 3,500 4,500 4,000 8,500 8,000
undne’  unm TRlY UV UIN N UIN

4,000 3,500 4,000 3,500 8,500 8,000
AT R T TR TV UM U U0 U U




. PACCON'#

Rt 2%24

PP ardavaadusasvadisuniatutui 17 surney 2566

N g £ A e s P A

s e g SR S RTI  EE EES S—

1. dasvundoudsuanyanaviall wasfida/indne wlaiuanasuarassulnig
Uszaiu nuﬁammmtahhmls.':z(u‘Smn"ﬁ'luwndaaﬁﬂmﬁ‘nnﬁmu wWINuEEIns
Ussrpueauduiudndi 26 unsau 2567 Hrfulssvmuaivnsnateiunas

samsilu
mhmsdseyuiosasiu
2. §anenusaaluyanaiiimdasfuginsuanasiu (§fi/nssen wialndnmvi
ﬁnmum'-nmﬂﬂ%m:nuﬂ::‘lﬁ'la"tﬂ'rs‘m'lun'mauauanu) wiatndnwiidasiulunuviin

l&@ua ‘[nué’smr-haonmﬂuuﬂszmmp{ﬁmm'nmummhhuaw;ﬁuommszﬁmamﬁu‘i’uqnf
7 26 unTAn 2567 a'ammmafuua::mmﬁw‘lmmiwmsﬁr:um’foaaai’u

3. 5aﬂmaom:ﬂ'uuaimi‘umﬁ‘mmui’mﬁm Tawmsnawiu 1 ia LREAIMITIN
2 fia Wwiudasvuilsou

4. awneidounitou aavihssAasidowihuidugawiniuy uaranaagilady
nssihuazianasnisysya

5. vhummmﬁmaﬂauamuzmnﬂuﬁmﬁnamnuw.ﬁ
16 https:l!www.chemsocthai.orgfmember-new!search.php TunsalAvinulaila
Wusindnanauad Wavinuthsaduuas mua::'la'ﬁnﬁl.ﬂuau'lﬂnamnumﬂtﬂusmznm

w1 1 TeodaTulé uasmmmhﬁﬂumuam'lum-:aawmﬂuuawﬂnuuimmsﬂmoam
AN 4@

Lamm’.immammi?




—
——

On behalf of Kasetsart University, | would like
to invite you to the 2024 Pure and Applied
Chemistry International Conference. The
conference will be held 26-27 January 2024 at the
Bangkok International Trade & Exhibition Centre
(Bitec Bangna), Bangkok. The theme of the
conference is “Chemistry for Bio-Circular-Green
Economy.” Read More ..

Message from President of Chemical
Society of Thailand

Creetings,

PACCON (Pure and Applied Chemistry
Conference) is a conference under the initiative of
the chemical society of Thailand. For the year 2024,
the conference is Co-organized by Kasetsart
University, Bangkaen, Bangkok, Thailand. The
conference has served as a platform for knowledge
exchange, collaboration. and groundbreaking
discoveries. We are delighted to gather some of the
brightest minds in the field of chemistry for this
prestigious conference. Read More .

]




Prof. Dr. Vudhichai Parasuk
President of Chemical Society of Thailand

PACCON %
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Dr. Chongrak Wachrinrat
President of Kasetsart University

Message from the President of
Kasetsart University

Dear Participants in the PACCON Conference 2024,

On behalf of Kasetsart University, | would [ike
to invite you to the Pure and Applied Chemistry
International Conference 2024. The conference will

)
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Bangna), Bangkok. The theme of the conference is
“Chemistry for Bio-Circular-Green Economy.”

Kasetsart University is the largest university in
Thailand. As part of the university's mission, we
seek to build a new generation of students with a
passion for learning, researching, and creating
innovation that has a global impact. KU promotes
advanced research in diverse fields of study and
offers more than 50 international degrees to
undergraduate and graduate students,

Our university is particularly well-known for
academic excellence focusing on agriculture and
forestry—this year, according to the QS World
University Rankings, KU is ranked number 1 in
Thailand and 53 in the world for agriculture and
forestry. Additionally, the U] GreenMetric World
University Rankings ranked KU number 1 in
Thailand and 40 in the world. We are honored to
gain this recognition as a green and sustainable
university.

Kasetsart University was founded in 1943 and
on the 2"9 of February 2023 we celebrated our 80

th Anniversary. We are pleased to organize the
PACCON conference as 3 continuation of this
special occasion.

The Department of Chemistry at Kasetsart
University is one of the best chemistry D
departments in Thailand. |t has three centers of
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The research undertaken by these Centers
focuses on agricultural productivity, food safety,
environmental analysis and monitoring, natural
products and drug discovery, natural rubber and
biodegradable polymer, renewable energy, and
nanomaterials. Each of the areas of research follows
Thailand's BCG models, which target four
industries: agriculture and food, wellness and
medicine, materials and biochemicals, and tourism
and creative economy;.

PACCON 2024 will be an excellent opportunity
for researchers to share their expertise and to
explore new ideas, discoveries, and iInnovations in
chemistry and related fields, especially those
related to the BCG model. It js also an excellent
opportunity to meet old friends and make new

friends who share common interests. | am
confident that the conference and interaction
between participants  will lead to strong

collaboration initiatives far into the future.

| wish you all the best and look forward to
seeing you at the Bangkok International Trade &
Exhibition Centre (Bitec Bangna) for the PACCON
Conference, Chemistry for Bio-Circular-Green
Economy, 26-27 January 2024.

Dr. Chongrak Wachrinrat

2424




PACCON%%

Nty 2%24

Prof. Dr. Vudhichai Parasuk
President of Chemical Society of Thailand



PATON:

Tt 2924

Greetings,

PACCON (Pure and Applied Chemistry
Conference) is a conference under the initiative of
the chemical society of Thailand. For the year 2024,
the conference is Co-organized by Kasetsart
University, Bangkaen, Bangkok, Thailand. The
conference has served as a platform for knowledge
exchange, collaboration, and groundbreaking
discoveries. We are delighted to gather some of the
brightest minds in the field of chemistry for this
prestigious conference.

Throughout this event, we aim to explore the
latest advancements, research findings, and
practical applications in various branches of
chemistry, i.e., from organic chemistry to materials,
from analytical chemistry to biochemistry, etc.
PACCON offers a diverse ra Nge of topics catering to
our esteemed attendees' interests and expertise.

We have curated an exciting program
featuring insightful plenary lectures, informative
presentations, and interactive poster sessions. This
will  provide a dynamic  environment for
networking, fostering new collaborations, and

staying abreast of emerging trends in the field. We D
Invite you to immerse yourself in a vibrant
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The 2024 Pure and Applied Chemistry
International Conference

"Chemistry for Bio-Circular-Green Economy"
on 26-27 January 2024

at Bangkok International Trade & Exhibition Centre (BIT EC)

[ Registration ]
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Important Date

@ Abstract submission opens August 14, 2023

®@ Abstract submission deadline Oetober31.2023
(Extended) November 15, 2023

© Notification of abstract
acceptance

@ Full paper submission deadline  January 5, 2024

@ Notification of full paper March 31, 2024

November 30, 2023
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: : December 18, 2023 - January
A Late Registration 14, 2024

Welcome Message

—
——

Dr. Chongrak Wachrinrat
President of Kasetsart University
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On behalf of Kasetsart University, | would like
to invite you to the 2024 Pure and Applied
Chemistry International Conference. The
conference will be held 26-27 January 2024 at the
Bangkok International Trade & Exhibition Centre
(Bitec Bangna), Bangkok. The theme of the
conference is “Chemistry for Bio-Circular-Green
Economy.” Read More ...

Message from President of Chemical
Society of Thailand

Greetings,

PACCON (Pure and Applied Chemistry
Conference) is a conference under the initiative of
the chemical society of Thailand. For the year 2024,
the conference is Co-organized by Kasetsart
University, Bangkaen, Bangkok, Thailand. The
conference has served as a platform for knowledge
exchange, collaboration, and groundbreaking
discoveries. We are delighted to gather some of the
brightest minds in the field of chemistry for this
prestigious conference. Read More ..
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Prof. Dr. Vudhichai Parasuk
President of Chemical Society of Thailand
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Dr. Chongrak Wachrinrat
President of Kasetsart University

Message from the President of
Kasetsart University

Dear Participants in the PACCON Conference 2024,

On behalf of Kasetsart University, | would like
to invite you to the Pure and Applied Chemistry
International Conference 2024. The conference will

)
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Bangna), Bangkok. The theme of the conference is
“Chemistry for Bio-Circular-Green Economy.”

Kasetsart University is the largest university in
Thailand. As part of the university’'s mission, we
seek to build a new generation of students with a
passion for learning, researching, and creating
innovation that has a global impact. KU promotes
advanced research in diverse fields of study and
offers more than 50 international degrees to
undergraduate and graduate students.

Our university is particularly well-known for
academic excellence focusing on agriculture and
forestry—this year, according to the QS World
University Rankings, KU is ranked number 1 in
Thailand and 53 in the world for agriculture and
forestry. Additionally, the U| GreenMetric World
University Rankings ranked KU number 1 in
Thailand and 40 in the world. We are honored to
gain this recognition as a green and sustainable
university.

Kasetsart University was founded in 1943 and
on the 2"9 of February 2023 we celebrated our 80
th Anniversary. We are pleased to organize the
PACCON conference as 3 continuation of this
special occasion.

The Department of Chemistry at Kasetsart
University is one of the best chemistry
departments in Thailand. It has three centers of

2:24
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The research undertaken by these Centers
focuses on agricultural productivity, food safety,
environmental analysis and monitoring, natural
products and drug discovery, natural rubber and
biodegradable polymer, renewable energy, and
nanomaterials. Each of the areas of research follows
Thailand's BCG models, which target four
industries: agriculture and food, wellness and
medicine, materials and biochemicals, and tourism
and creative economy.

PACCON 2024 will be an excellent opportunity
for researchers to share their expertise and to
explore new ideas, discoveries, and innovations in
chemistry and related fields, especially those
related to the BCG model. It is also an excellent
opportunity to meet old friends and make new

friends who share common interests. | am
confident that the conference and interaction
between participants  will lead to strong

collaboration initiatives far into the future.

| wish you all the best and look forward to
seeing you at the Bangkok International Trade &
Exhibition Centre (Bitec Bangna) for the PACCON
Conference, Chemistry for Bio-Circular-Green
Economy, 26-27 Janua ry 2024.

Dr. Chongrak Wachrinrat
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Prof. Dr. Vudhichai Parasuk
President of Chemical Society of Thailand
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Greetings,

PACCON (Pure and Applied Chemistry
Conference) is a conference under the initiative of
the chemical society of Thailand. For the year 2024,
the conference is Co-organized by Kasetsart
University, Bangkaen, Bangkok, Thailand. The
conference has served as a platform for knowledge
exchange, collaboration, and groundbreaking
discoveries. We are delighted to gather some of the
brightest minds in the field of chemistry for this
prestigious conference.

Throughout this event, we aim to explore the
latest advancements, research findings, and
practical applications in various branches of
chemistry, i.e., from organic chemistry to materials,
from analytical chemistry to biochemistry, etc.
PACCON offers a diverse range of topics catering to
our esteemed attendees' interests and expertise.

We have curated an exciting program
featuring insightful plenary lectures, informative
presentations, and interactive poster sessions. This
will  provide a dynamic  environment for
networking, fostering new collaborations, and

staying abreast of emerging trends in the field. We G
invite you to immerse yourself in a vibrant
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The 2024 Pure and Applied Chemistry
International Conference

"Chemistry for Bio-Circular-Green Economy"
on 26-27 January 2024

at Bangkok International Trade & Exhibition Centre (BITEC)

L Registration ]
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Important Dates

@ Abstract submission opens

@ Abstract submission deadline
(Extended)

@ Notification of abstract
acceptance

@ Full paper submission deadline

@ Notification of full paper

August 14, 2023

Oetober34.2023
November 15, 2023

November 30, 2023

January 5, 2024

March 31, 2024
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Welcome Message

——
—

DOr. Chongrak Wachrinrat
President of Kasetsart University
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On behalf of Kasetsart University, | would like
to invite you to the 2024 Pure and Applied
Chemistry International Conference. The
conference will be held 26-27 January 2024 at the
Bangkok International Trade & Exhibition Centre
(Bitec Bangna), Bangkok. The theme of the
conference is “Chemistry for Bio-Circular-Green
Economy.” Read More ...

Message from President of Chemical
Society of Thailand

Creetings,

PACCON (Pure and Applied Chemistry
Conference) is a conference under the initiative of
the chemical society of Thailand. For the year 2024,
the conference s Co-organized by Kasetsart
University, Bangkaen, Bangkok, Thailand. The
conference has served as a platform for knowledge
exchange, collaboration, and groundbreaking
discoveries. We are delighted to gather some of the
brightest minds in the field of chemistry for this
prestigious conference. Read More ...
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Prof. Dr. Vudhichai Parasuk
President of Chemical Society of Thailand
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Dr. Chongrak Wachrinrat
President of Kasetsart University

Message from the President of
Kasetsart University

Dear Participants in the PACCON Conference 2024,

On behalf of Kasetsart University, | would like

to invite you to the Pure and Applied Chemistry D
International Conference 2024. The conference will
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Bangna), Bangkok. The theme of the conference is
“Chemistry for Bio-Circular-Green Economy.”

Kasetsart University is the largest university in
Thailand. As part of the university's mission, we
seek to build a new generation of students with a
passion for learning, researching, and creating
innovation that has a global impact. KU promotes
advanced research in diverse fields of study and
offers more than 50 international degrees to
undergraduate and graduate students.

Our university is particularly well-known for
academic excellence focusing on agriculture and
forestry—this year, according to the QS World
University Rankings, KU is ranked number 1 in
Thailand and 53 in the world for agriculture and
forestry. Additionally, the U GreenMetric World
University Rankings ranked KU number 1 in
Thailand and 40 in the world. We are honored to
gain this recognition as a green and sustainable
university.

Kasetsart University was founded in 1943 and
on the 2"9 of February 2023 we celebrated our 80
th Anniversary. We are pleased to organize the
PACCON conference as a continuation of this
special occasion.

The Department of Chemistry at Kasetsart
University is one of the best chemistry
departments in Thailand. It has three centers of
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The research undertaken by these Centers
focuses on agricultural productivity, food safety,
environmental analysis and Monitoring, natural
products and drug discovery, natural rubber and
biodegradable polymer, renewable energy, and
nanomaterials. Each of the areas of research follows
Thailand's BCG models, which target four
industries: agriculture and food, wellness and
medicine, materials and biochemicals, and tourism
and creative economy.

PACCON 2024 will be an excellent opportunity
for researchers to share their expertise and to
explore new ideas, discoveries, and innovations in
chemistry and related fields, especially those
related to the BCG model. It is also an excellent
opportunity to meet old friends and make new

friends who share common interests. | am
confident that the conference and interaction
between participants  will lead to strong

collaboration initiatives far into the future.

I wish you all the best and look forward to
seeing you at the Bangkok International Trade &
Exhibition Centre (Bitec Bangna) for the PACCON
Conference, Chemistry for Bio-Circular-Green
Economy, 26-27 Janua ry 2024.

Dr. Chongrak Wachrinrat
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Prof. Dr. Vudhichai Parasuk
President of Chemical Society of Thailand
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Creetings,

PACCON (Pure and Applied Chemistry
Conference) is a conference under the initiative of
the chemical society of Thailand. For the year 2024,
the conference is Co-organized by Kasetsart
University, Bangkaen, Bangkok, Thailand. The
conference has served as 3 platform for knowledge
exchange, collaboration, and groundbreaking
discoveries. We are delighted to gather some of the
brightest minds in the field of chemistry for this
prestigious conference.

Throughout this event, we aim to explore the
latest advancements, research findings, and
practical applications in various branches of
chemistry, i.e, from organic chemistry to materials,
fromm analytical chemistry to biochemistry, etc.
PACCON offers a diverse range of topics Catering to
our esteemed attendees' interests and expertise.

We have curated an exciting program
featuring insightful plenary lectures, informative
presentations, and interactive poster sessions. This
will  provide a dynamic  environment for
networking, fostering new collaborations, and

staying abreast of emerging trends in the field. We D
invite you to immerse yourself in a vibrant



