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What is @

Circa Group?

Developers of world’s first
continuous process to manufacture
platform molecule Levoglucosenone
from waste cellulose
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« Proven over 9 years and 4 pilot plants

« 50T/year demonstration plant successfully
commissioned and operated end-to-end, as of
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Why Levoglucosenone (LGO)?

LGOis a
Hydrolysis \ ‘bioprivileged molecule’
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LGO in UK top 3 bio-based chemicals
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Dehydrolevoglucosenone
(Cyrene) - a novel dipolar

aprotic solvent
circd®




Dehylevoglucosenone (Cyrene)
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Cyrene

NMP added to REACH restricted substances list

Six-year deferral for wire coatings sector

3 May 2018 | Aerospace, aulomalive & engineering, Allernatives assessment & substitution, Electrical & electranics, Eurape, REACH,

Restricted substance lists

The Eurapean Commission has added 1-methyl-2-pyrrolidone (NMP)
to REACH Annex XVI - the restricted substances list.

The substance, which Is suspected of being reprotoxic, is already
included in Annex XVl under entry 30. This means that any consumer
product on the market containing more than 0.3% NMP is prohibited.

The latest restriction proposal, which was made by the Netherlands,
was approved by member states at the REACH Committee meeting in
October last year.

https://chemicalwatch.com/66647/nmp-added-to-

reach-restricted-substances-list

Italy proposes a restriction on industrial and professional
uses of N, N-DIMETHYLFORMAMIDE (DMF)?

Summary

Italy has submitted an Annex X\ dossier under REACH proposing a restriction on the
manufacturing, and industrial and professional uses of N, N-Dimethylformamide (DMF,
EC No.: 200-679-5).

The basis for this restriction proposal is a concern for human health resulting from the
exposure to DMF, due to its reprotoxic properties.

The public consultation on this proposed restriction will start on 19/12/2018 and
end on 19/06/2019. However, the rapporteurs of ECHA's Committees for Risk

Assessment (RAC) and Socio-economic Analysis (SEAC) would welcome early
comments, by 01/03/2019, to assist them in their opinion development.

https://echa.europa.eu/documents/10162/6801cédd
-p022-08%e-726e-b4d34941fcé3

Dipolar aprotic market


https://chemicalwatch.com/66647/nmp-added-to-reach-restricted-substances-list
https://echa.europa.eu/documents/10162/6801c6dd-b022-089e-726e-b4d34941fc63

Cyrene

Safety

Test Method Result

Toxicity to OECD 422 Negative

reproduction

Mutagenici OECD 471/476/487 Not mutagenic

Acute toxicity OECD 423 LD5,>2,000mg/kg*

oral

Repeated dose OECD 422 NOAEL =

toxicit 1,000mg/kg/day*

Skin sensitisation OECD 429 not sensitising

Skin irritation OECD 404/435 not irritating

Eye irritation OECD 437/ Ocular Mild eye irritant

Irritection®

Toxicity to fish OECD 203 ?6h LC5,>100
mg/I*

Toxicity to aquatic OECD 202 48h EC, >100

invertebrates mqg/I*

Toxicity to algae & OECD 201 72h EC5, >100

cyanobacteria mg/Il*

Toxicity to OECD 209 3h EC50 >1000

microorganisms mg/I*

Biodegradability n OECD 301 Readily
biodegradable

* maximum concentration tested
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cyrene

{12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
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(10) International Publication Number

(43) International Publication Dat =
30 March 2017 (30.03.2017)  WIPO | PCT WO 2017050541 Al

(51) International Patent Classification: AQ, AT, AU, AZ, BA, BB, BG, BI, BN, BR, BW, BY,
y 0650 BE, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, BC, EE, EG, ES, FL GB, GD, GE, GIL GM, GT,

BN, HR, HU, 1D, IL, IN, IR, IS, IP, KI\

) LA, LC, LK, LR, LS, LU,
(21) International Application Number: Kz, K, ,R‘ .

PCT/EP2016/070751

(22) International Filing Date:
2 Sepiember 2016 (02.09.2016)
(25) Filing Language: English {
(26) Publication Language: English
(30) Priority Data:
15186805.6 25 Seplember 2015 (25.09.2015) EP TJ, TM), Ewropean (AL, AT, BE, BG,
' DE. EE, ‘I FR, GB, GR, HRE, H
(71} Applicant: HUNTSMAN ADVANCED MATERIALS . MC, MK, MT, NL, NO, PL, I
LICENSING (SWITZERLAND) GMBH [CH/CHJ; Leg- :
al Services Depaniment, Klybecksirasse 200, 4057 Basel
(CHY

Title: PREPARATION OF POLY AMIDOIMIDES

It has surprisingly been found that the application
of dioxabicycloalkane derivatives, and in particular
pure Cyrene, instead of conventional polar aprotic
solvents like NMP [...] not only facilitates rapid
curing but also provides coatings having enhanced

solvent resistance.




Cyrene

Applications:

Graphene production & dispersion

Concentration/ mg ml-!
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' CyrgneTM
Graphene

0.24 mg mi-

Salavagione ef al., Green Chem., 2017, 19, 2550
Pan ef al., Nature Communications, 2018, 9, 5197




cyrene

Equilibrium between Cyrene and its
hydrate in water

Salmonella typhimurium 14028s
(Grzeoen = LGN, Red & Orange = Cyrene)
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De bruyn et al., ACS Sustainable Chem. Eng., 2019, 7, 7878
Giri et al., Industrial Crops & Products, 2017, 105, 113

Applications:

Formulationse






Flavours and fragrances

TsCYTEA T50 /\l[}):

O
o H,, Pd/C o HED'E /\EF
e
@5 90 % brut B Eﬂ %

LGO 2H-HBO

Cyrene*

H,05 Hy, Pd/C
80 % 90 %

WO Pat. 2016162646, 2016
Bonneau et al., Green Chem., 2018, 20, 2455
Takashi et al., Heterocycles, 1990, 31, 1585
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Pharma and agrochemical actives
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A group of LGO derivatives showing
pharmaceutical activity

WO Pat. 139497, 2007
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Henzell et al., Pesticide Sci., 30 (1990) 59



Polymers
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Green replacements for
/ methyl methacrylate

Transparent and
flexible films
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Ray et al., ACS Omega 2018, 3, 2040-2048
Diot-Neant et al., ACS Sustainable Chem. Eng. 2018, 4, 17284
Ray et al., Polym. Chem., 2019, Advance Article

Debsharma et al., Angew. Chem. Int. Ed., 2019, 58, 6718
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Thank you.
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