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An interactive solvent selection guide inspired by
the safe and sustainable by design framework

James Sherwood * and Avtar S. Matharu *

Solvent selection is an important aspect of Green Chemistry. A variety of solvent selection guides are

available that rank solvents according to environmental impact, hazard, and compatibility with waste

treatments. The ubiquitous tabular presentation of solvent selection guides provides a helpful introduction

to green solvents but cannot be adapted to reflect the risk arising from each user’s circumstances. Safe

and Sustainable by Design (SSbD) is a framework for successful chemical substitution that encourages

process redesign on a case-by-case basis. Here, we develop a template for a user-defined solvent selec-

tion guide based on SSbD principles. The user defines the reaction, acceptable ranges of solvent pro-

perties, and calculates the health risk from the process design. Solvents are recommended based on

health, safety, environmental hazard, climate change and water use impact, and predicted conversion.

Customisable solvent selection guides can be produced using a free online html editor.

Green foundation

1. Solvent selection is central to green chemistry, yet existing guides apply inflexible, one-size-fits-all hazard rankings that do not reflect the actual risk in the

user’s process. This work advances the field by embedding the European Commission’s Safe and Sustainable by Design framework into an open-access, inter-

active solvent selection guide covering 365 solvents.

2. The guide moves beyond hazard to quantify health risk using occupational exposure models and risk characterisation ratios, while also estimating climate

change impact, freshwater use, and predicted reaction conversion. Users can simultaneously optimise safety, environmental impact, and efficiency in a

single, bespoke tool.

3. Future work could extend the guide by incorporating absolute environmental sustainability and social life-cycle assessment indicators, estimates of

environmental exposure and consumer exposure for commercial products. The database of solvent properties and linear solvation energy relationships can

be expanded in subsequent versions.

Introduction

Solvents are used in large quantities in many manufacturing
processes, which creates waste, pollution, and presents health
and safety risks.1 In an effort to steer solvent use towards safer
solvents, the ‘solvent selection guide’ became an iconic tool
for modern organic synthetic chemistry, settling on a multi-cri-
teria red-amber-green system presented in data tables.
Examples of typical solvent selection guides from GSK2 and
the CHEM21 consortium3 were published in 2016. In the fol-
lowing decade, several complementary solvent selection tools
also became available, incorporating principal component
analysis,4,5 artificial intelligence,6,7 and infographics.8 Some
solvent selection guides have been developed for specific
sectors by pre-selecting suitable solvents,9–12 or based on con-
versions in specific reactions.13–15 These solvent selection

guides mostly rely on an interpretation of hazards that mirrors
risk assessment as routinely performed for small scale chem-
istry. The broad generality and inflexibility of the major
solvent selection guides does not reflect specific processes
and practices, and by extension, the case-by-case risk from
exposure to solvents.

Recent literature has moved away from the general purpose
tabular solvent selection guides and towards more sophisti-
cated and specialised tools. Principal component analysis has
become a popular way to visualise the similarity between sol-
vents for substitution on the basis of physical properties.
Interactive tools have been embedded into electronic labora-
tory notebooks so that solvent selection becomes a part of
reaction planning.16 Equivalent tools for analytical chem-
istry,17 and materials science,18 are available. Principal com-
ponent analysis identifies solvents with similar physical pro-
perties, and so a measure of greenness must be attributed by
other means (usually the results of classical solvent selection
guides are used to add a dimension of health and safety
decision making). The same principle has been applied to
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process design, whereby the results of the CHEM21 solvent
selection guide3 have been used to complement technoeco-
nomic assessment.19 The life cycle impact of solvents has been
used to optimise a conceptual process design for Suzuki–
Miyaura coupling for substantial reductions in climate change
impact and process costs.20 Thus we see solvent selection
becoming integrated with other analyses for process
optimisation.

Despite these new innovations, solvent selection remains
dependant on generalised hazard assessments which cannot
account for the risks specific to the application in question.
This will not be sufficient to match the ambitions of future
sustainable manufacturing. The European Commission has
proposed the ‘Safe and Sustainable by Design’ (SSbD) frame-
work as the blueprint for the chemical industry.21 The purpose
of SSbD is to guide innovation towards a sustainable industrial
transition.22,23 Summarised in Fig. 1, it is a multi-stage, itera-
tive process for redesigning product value chains. This involves
a reduction in risk arising from hazardous substances to
workers, consumers, and the environment. The ‘safety and
sustainability assessment’ aspect of SSbD elaborates standard
health and safety assessments with an emphasis on risk over
hazard, environmental sustainability, and socioeconomic indi-
cators. Data availability has been identified as a barrier to
implementation.24 Therefore, a risk-based solvent selection
guide that incorporates SSbD principles, is compatible with
other types of assessment, and can be quickly tailored to
reflect the actual risk of any given processes would be an infor-
mative tool for modern discovery chemistry and process
redesign.

Results and discussion
SSbD for solvent selection in research and development

The SSbD framework was interpreted to create a solvent selec-
tion guide using the following principles. 365 solvents were
chosen and a database developed to characterise their pro-
perties including physical property data, solvent prices, and
toxicological data. The solvents are grouped into categories
based on popularity, so the more obscure solvents can be
removed from the assessment if desired. The scoring system
was kept similar to previous solvent selection guides by using
three categories for health, safety, and environment. This was
accentuated with predicted conversions and environmental
impacts (climate change and freshwater use) to help optimise
processes. Categories have been ranked A to E, with ‘A’ being
‘high risk’, and ‘E’ representing a negligible risk. The health
score is dependent on the type of process, and conversion and
impact are dependent on energy use as a result of reaction
temperature and duration. Thus the solvent selection guide is
dynamic, and changes according to the user. For this reason,
an interactive html file was created for users to enter details
about their process in order to create a bespoke solvent selec-
tion guide. This tool is available online.25 The tool is computa-
tionally inexpensive, with calculations taking milliseconds.
The code is also available and is free to use and modify.26

The solvent selection guide can be modified to only include
relevant solvents. It is possible to add physical property
requirements, solubility requirements via Hansen Solubility
Parameters,27 availability, bio-based content, and exclude
certain functional groups and hazards (Table 1). This flexibility
permits the user to curate the solvent selection guide to be
more relevant to their sector and omit superfluous solvents.

The health score was developed to calculate risk based on
exposure compared to regulated occupational exposure limits
or derived no-effect levels, a departure from the standard
hazard-based health scores in other solvent selection guides.
The method is summarised in the SI. This means solvents
with relatively minor hazards might be deemed as high risk in
some processes (e.g. spraying without good ventilation or res-

Fig. 1 The five stages of the iterative SSbD concept. Outer annotations

refer to the solvent selection guide design choices. Grey text, such as

social life cycle assessment (S-LCA) and societal life cycle cost (S-LCC),

are not included.

Table 1 List of properties for solvent selection

Characteristic Selection method

Melting point User defined range
Boiling point User defined range
Density User defined range
Viscosity User defined range
Surface tension User defined range
Flash point User defined lower limit
Autoignition temperature User defined lower limit
Bio-based content User defined lower limit
Acute toxicity Select/deselect
Chronic toxicity Select/deselect
Environmental toxicity Select/deselect
Functional groups Select/deselect
Hansen solubility parameters Target values and radius
State (solid/liquid/gas) Select/deselect
REACH registration Select/deselect
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piratory protection), and solvents with severe hazards might
have a reasonable health rank if used in closed systems with
no risk of exposure. The measurement of long term inhalation
risk, short term inhalation risk, and dermal risk is calculated
with risk characterisation ratios (RCRs).28 The RCR is the
actual (calculated) exposure divided by the regulated
maximum permissible exposure limit. A RCR above 1 means
worker exposure exceeds the regulatory limit, and results in a
high risk rank of A. Any RCR below one is acceptable but lower
values are preferable and allocated a more favourable ranking.

Safety is based on hazard in line with the GESTIS Column
Model.29 Solvents are penalised on the basis of flammability
and whether or not they are stored in pressurised cylinders.
Solvents with a flash point above 93 °C, and those that inher-
ently do not flash, are ranked E (negligible risk). This method-
ology is simpler than other solvent selection guides that might
also consider auto-ignition point, resistivity, or reactivity.
Instead, the SSbD solvent selection guide allows the user to set
a minimum acceptable flash point and autoignition point,
and remove potentially reactive or resistive functional groups
(e.g. aromatic or ether solvents, as stated in Table 1).

The environment score depends on the physical properties
of the solvent (see the SI). Each solvent is evaluated based on
its environmental fate (air, water, soil or sediment). For
example, a non-volatile solvent with an affinity for water is not
judged on air quality criteria i.e. atmospheric half-life.
Biodegradability, bioaccumulation and ecotoxicity are used to
rank solvents whose environmental partition favours water.
Any substance subject to regulatory intervention within the EU
because of its detrimental impact on the environment is
ranked as high risk (A) regardless of its environmental fate.
Such substances are either ozone depleting, or considered per-
sistent, bioaccumulative and ecotoxic (PBT) or very persistent
and very bioaccumulative (vPvB).

Full implementation of a SSbD safety and sustainability
assessment includes consumer exposure, environmental sus-
tainability, and socioeconomic impacts.21 These aspects are
not included in the SSbD solvent selection guide. Consumer
exposure depends on the type of product and how much
solvent is present (for paints, the solvent content is very high,
but the majority of products contain no more than residual
solvent). This solvent selection guide is targeted at R&D che-
mists undertaking organic synthesis, and so there is not
usually a final formulated product to base an exposure model
on. The preferred interpretation of environmental sustainabil-
ity is Absolute Environmental Sustainability Assessment
(AESA), which uses the context of the product and Planetary
Boundaries to calculate sustainable thresholds in different
impact categories.30 Without a marketed product, this dimen-
sion of SSbD is also impossible to include. Instead, climate
change impact and freshwater use were estimated to guide
process design. Socioeconomic impact categories have been
clarified in the most recent iteration of SSbD,21 but a valid
assessment of social fairness and competitiveness across sta-
keholders is a multi-institutional project and beyond the
expectations of a solvent selection exercise. Therefore, this

SSbD solvent selection guide should be used as a tool (in
cooperation with other tools) to firstly evaluate and optimise
chemical processes and build up to more comprehensive sus-
tainability assessments.

The methodology of the solvent selection guide scoring
system is illustrated with methyl ethyl ketone (MEK) in Fig. 2.
The environmental fate of MEK is calculated as an even split
between air and water and so both are evaluated. When there
are multiple assessments in a category the worst rank is
chosen. In the case of MEK, the air fate presents a greater risk
and so the category rank of C is chosen (not the rank D from
water fate). Fig. 2b shows a health rank of D in a closed, con-
tinuous processing facility which rises to rank A if MEK is
used during industrial spraying. Worker exposure is based on
established models.28 The exposure to MEK is greatly
increased in the spraying process under the conditions speci-
fied in Fig. 2a, exceeding occupational exposure limits, so that
inhalation RCRs are much greater than 100%.

Fig. 2 The evaluation of methyl ethyl ketone (butanone) according to

the SSbD solvent selection guide. The scales for each assessment indi-

cate the risk or hazard, and are colour-coded to correspond to the

associated rank. (a) Process conditions and solvent structure. (b) Health

rank for two scenarios and three routes of exposure. (c) Safety risk

based on flash point. (d) Environmental risk based on atmospheric half-

life and bioaccumulation (methyl ethyl ketone is not ecotoxic and is bio-

degradable). (e) Hazard symbols and a calculated 50%–50% environ-

mental partition between air and water.
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Changes to the health score are elaborated for dipolar
aprotic solvents in Fig. 3. Here, three types of process are com-
pared, in which the worker exposure is varied. Nitromethane
and nitrobenzene have been included despite not always being
classified with the amide, nitrile, and sulphur-based dipolar
aprotic solvents. At the time of writing, nitromethane is not
REACH-registered to the highest standard of testing, so cau-
tiously we consider an A rank for health as appropriate. The
SSbD solvent selection guide indicates the worse case rank in
brackets. Solvents considered Substances of Very High
Concern (SVHC) in EU legislation because of their chronic
human toxicity or environmental damage are also flagged.31

Otherwise, the health rank is based on exposure. Exposure
scenarios were taken from the REACH Descriptor System.
These are defined in Table S1 of the SI. PROC4 for instance
describes a batch synthesis where the opportunity for exposure
arises. Industrial spraying is PROC7. PROC7 will result in a
greater exposure to workers than PROC, which can be adjusted
for exposure time, ventilation and personal protective equip-
ment (e.g. gloves). These variables are inputs in the SSbD
solvent selection guide. Most of the dipolar aprotic solvents in
Fig. 3 are ranked D in the PROC4 scenario due to low exposure
(less than 50% of occupational exposure limits). Industrial
spraying (PROC7) results in higher exposure than batch syn-
thesis, even though in this example greater ventilation is oper-
ational and the exposure time is less, for example, N,N-
dimethyl formamide (DMF) increases from rank D to rank
A. The transfer of chemicals between vessels (PROC8b) results
in the highest exposure of the scenarios presented in Fig. 3 if
only basic ventilation is present. Now only dimethyl sulph-

oxide (DMSO) and nitromethane exposure is below the occu-
pational exposure limit (for all exposure routes). DMSO has no
inhalation or dermal hazards and so is consistently ranked D
for health. Only water is reserved a rank of E.

General purpose SSbD solvent selection guide

Although it is important for users to model a representative
scenario and derive their own solvent selection guide, a
broadly useful solvent selection guide for R&D chemists is
shown in Fig. 4. Fig. 4 contains 80 solvents, but 365 solvents
are included in the full guide.25 This iteration is based on
process ‘PROC4’ of the REACH Descriptor System, representing
general batch synthesis where exposure occurs, with an
exposure time of 1–4 hours at ambient temperature, basic ven-
tilation augmented with local exhaust extraction, no respirat-
ory protection but PPE in the form of gloves. This is an
approximation of a research laboratory with fume hoods.
Using the exposure model for small scale laboratory work
(PROC 15) would also be appropriate and reduce exposure esti-
mates under otherwise identical circumstances, but PROC4
was chosen to increase the variation in the health rank of
solvents.

The illustrative solvent selection guide in Fig. 4 is grouped
by solvent class, and ordered by severity of risk. The risk
changes if the exposure scenario is changed. As expected from
other solvent selection guides,2,3 alcohols and esters are some
of the least concerning solvents, while hydrocarbons, haloge-
nated solvents, ethers and dipolar aprotic solvent categories
contain some of the most concerning solvents. Whereas the
health rank is dependent on the risk scenario, the safety score
is fixed by hazard statement. There are some esters, alcohols
and halogenated solvents in particular with an E safety rank
due to high flash points or being non-flammable.

The environmental category is established to give the natu-
rally abundant solvents water and carbon dioxide a rank of E
to represent negligible risk. The climate change consequence
of carbon dioxide emissions is dealt with in the impact cat-
egory (not shown in the process-agnostic Fig. 4). The remain-
ing organic solvents that tend to enter water in their environ-
mental fate can be ranked D if they are neither persistent,
bioaccumulative or ecotoxic. This is most common in alcohol
solvents. Conversely, the high risk ‘A’ rank is achieved by sol-
vents that cause ozone depletion, are long lived in the atmo-
sphere, or are classified as PBT or vPvB. It is the case that
dimethyl carbonate, with a half-life of photodegradation by
hydroxyl radicals of 35 days in silico (calculation using
OPERA),32 and 33 days by experiment,33 exceeds the imposed
21 day threshold and is considered high risk to the
environment.

The SSbD framework promotes a flexible, user-determined
interpretation of results to suit different sectors and design
priorities. The SSbD solvent selection guide methodology has
default thresholds that determine the ‘A’ to ‘E’ rankings in
each category, and an overall risk rating based on the number
of ‘A’ ranked categories, then ‘B’ ranked categories, and so on.
Alternative thresholds and a TOPSIS decision-making analysis

Fig. 3 Changes to the SSbD solvent selection guide health score of

dipolar aprotic solvents in different processes. NMP, N-methyl pyrrolidi-

none; DMAc, N,N-dimethyl acetamide; DMF, N,N-dimethyl formamide.
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are available in the SSbD solvent selection guide to give the
user more flexibility to implement category trade-offs, rather
than having to treat each category as equally important.

Ultimately the user must justify and communicate these
decision-making choices. The default settings (as explained in
the SI) have been used in the following case studies

Fig. 4 A generic example of a solvent selection guide for synthesis with moderate protective measures for workers. The colour coded square

beside each solvent is an indicative overall rank based on the three category scores and penalising SVHC status. This SSbD solvent selection guide is

one iteration and not appropriate for all processes and lab users.
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Case study: Michael addition solvent selection guide

To illustrate the use of this interactive solvent selection guide,
a case study based on a Michael addition is now presented
(Scheme 1). Previous research by Day et al. identified 2-methyl
tetrahydrofuran (2-MeTHF) as a greener solvent for the reac-
tion between dimethyl malonate and trans-chalcone.34

The reactants are preset in the database of the online
solvent selection guide,25 along with the underlying solvent
effect that governs this reaction at room temperature (data for
18 reactions are available in total). The mass of base required
for the smallest reactor size, and estimates of additional
climate change and water use impact from non-solvent sub-
stances, were added manually. Potentially reactive solvents
were excluded and a restriction on boiling point was placed
between 50 °C and 120 °C. Solvents were also subject to fulfill-
ing polarity criteria. All variables including the risk scenario
settings are provided in the SI, but essentially they describe a
R&D facility with minimal worker exposure (PROC15).
Furthermore, solvents with chronic toxicity were excluded. The
final solvent selection guide is shown as Fig. 5. Only twelve sol-
vents pass all the property, functional group, polarity, and
hazard requirements. In a risk scenario with negligible

exposure to non-chronically toxic solvents, the health scores
are all at rank D. Aside from 1,1,1-trichloroethane (which does
not flash), the remaining solvents are flammable and ranked
‘B’ for safety. There is greater variation with the environment
scores in Fig. 5. The long atmospheric half-life of 1,1,1-tri-
chloroethane results in the highest risk rank. Some solvents,
cyclopentyl methyl ether (CPME) for example,35 have very short
atmospheric half-lives, and their break-down products can
lead to air pollution. This is recognised with an environment
rank of B. The lack of environmental persistence, bioaccumu-
lation or ecotoxicity of acetonitrile results in an environment
rank of D.

The SSbD solvent selection guide provides an estimated
conversion for a given reaction based on the reaction duration
and solvent choice. This is limited to preset reactions with a
known solvent effect correlated to the reaction kinetics. The
method is the same as that reported by Day et al.,34 using the
variable time-normalisation analysis (VTNA) developed by
Burés.36 If the order of the reaction is known, then the VTNA
method can be reversed to calculate the time for a reaction
product to reach any given concentration. From this analysis,
the predicted conversion is used as a measure of reaction
efficiency, and also impacts waste and therefore Green
Chemistry metrics such as Process Mass Intensity (PMI).
Atom economy and reaction mass efficiency are included along-
side conversion and PMI in the online solvent selection guide
database tab where two solvents can be compared side-by-side.25

In the specific example of the reaction depicted in Scheme 1,
the reaction in 2-MeTHF is calculated as 92% complete, and in
acetonitrile it is 99% complete after 2 hours. The SSbD solvent
selection guide ranks conversions over 95% as rank E. The
difference in conversion also affects PMI, which is lower for
acetonitrile (13.1) compared to 2-MeTHF (15.2) (see the SI).

The impact of each reaction is calculated using the energy
and water use equations of Piccinno and Ansar.37,38 Energy
use is converted to climate change impact based on user-
defined carbon intensity. In this instance, the SSbD solvent
selection guide was modelled to include a distillation to
recover the solvent at 90% efficiency. Recovery of the solvent
offsets the cradle-to-gate impact of the solvent.39 In the case of
2-MeTHF, the water use used in the production of this bio-
based solvent is very high at approximately 40 l per kg,40 and
even at 90% recovery the freshwater use impact is the highest
of the solvents in Fig. 5. Note there are several solvents with
insufficient data to rank in the impact category. For solvents
with full data, with the specific settings of this solvent selec-
tion guide, acetonitrile appears to be the leading candidate
and not 2-MeTHF as previously recommended. Further expla-
nation is provided in the SI.

Four additional case studies have been compiled to ascer-
tain the general difference between conventional solvent selec-
tion and SSbD decision making (Table 2). Settings and reac-
tants can be found in Fig. S3–S6 of the SI.

As already discussed, MeCN is a better overall solvent
choice than 2-MeTHF for Michael addition when viewed
through the broad lens of a SSbD assessment. Likewise, the

Scheme 1 A Michael addition between trans-chalcone and dimethyl

malonate.

Fig. 5 A bespoke solvent selection guide the for Michael addition

between trans-chalcone and dimethyl malonate performed in a typical

research laboratory.
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SSbD solvent selection guide found different optimum sol-
vents for Menschutkin heteroatom alkylation, hydrogenation,
ring closing metathesis and amide formation (Table 2).
Previous computational modelling suggested nitromethane as
the optimum reaction solvent for the Menschutkin reaction.43

This is consistent with Abraham’s early work on kinetics and
solvent effects,51 where dipolarity promotes the SN2 reaction
mechanism. Reaction performance is one of five categories in
the SSbD solvent selection guide, and several less hazardous
solvents become preferred to nitromethane. Dimethyl sulph-
oxide (DMSO) is the top ranked solvent, followed by the renew-
able solvents γ-valerolactone and dimethyl isosorbide (Fig. S3).
Nitromethane is ranked 18th.

The hydrogenation of nitrobenzene to aniline with a palla-
dium catalyst is a robust model reaction, in which protic sol-
vents enhance the rate of reaction.45 2,2,2-Trifluoroethanol has
been suggested as a high-performance solvent before aliphatic
alcohols,45 but 2,2,2-trifluoroethanol is a PFAS with acute and
chronic toxicity, making it a poor solvent from the perspective
of human health and the environment. The SSbD solvent
selection guide suggests ethanol, methanol, and other short
chain aliphatic alcohols are a more balanced solvent option
for the hydrogenation of the nitro group (Fig. S4).

Ring closing metathesis with ruthenium catalysts is routi-
nely performed in dichloromethane (DCM) because it inhibits
catalyst degradation.47–49 However, if the reaction is being per-
formed at small scale and/or the catalyst is not being recov-
ered, a safer solvent may become a higher priority than catalyst
preservation. The SSbD solvent selection guide was used with
settings that reflected an efficient process (high conversion)
conducted with high worker protection standards (PROC15,
see Fig. S5 of the SI). With solvent Health ranks of mostly ‘D’
and Conversion ranks of mostly ‘E’, the ability of the method
to distinguish between solvents was tested. Even though only
the Safety, Environment, and Impact categories offered mean-
ingful variation, the results concurred with previous studies
that have shown alkanes, acetic acid and ethyl acetate to all
have advantages as greener solvents for ring closing meta-
thesis (Fig. S5).48,49 t-Butyl methyl ether is the top-rated candi-
date. The properties of these solvents are quite different from
DCM and each other. The SSbD solvent selection guide con-
ducts solvent selection on the basis of process requirements
rather than trying to find structurally similar solvents to the
incumbent (as PCA methods tend to do), thus facilitating the
replacement of hazardous classes of solvent with substitutes
that are not intuitively obvious in order to reduce risk.

The final case study is a thermally-activated amidation
(avoiding the use of a coupling agent). Previous work replace
toluene with D-limonene in support of bio-based solvents.50 A
later study suggested that reaction optimisation in toluene is a
superior approach (especially if worker exposure is low).34 The
SSbD solvent selection guide concurred with the latter
approach and found p-xylene and toluene to be the primary
candidates (Fig. S6). Terpenes such as D-limonene ranked
poorly (28th in the guide), partly due to missing LCA data and
its health hazards.

Conclusions

An update to the classic solvent selection guide is presented,
inspired by the Safe and Sustainable by Design framework.
The interactive features allow the user to choose a relevant risk
scenario and exclude unsuitable solvents to create a valid,
bespoke tool for greener chemistry. Aspects of the standard
tabular solvent selection guide and reaction-specific solvent
selection guides that report conversions in different solvents
have been combined into a unified system. Various guises of
the SSbD solvent selection guide have been demonstrated,
including the case study of a Michael reaction. The source
code and data for 365 solvents are made available so users can
make informed solvent selection decisions and create their
own solvent selection guides.

For early-stage discovery chemistry, this SSbD solvent selec-
tion guide can be used independently, but to fully optimise
process safety and sustainability, complementary tools and
assessments are required. Guiding reaction design principles21

should include reactants and equipment, encouraging renew-
able materials and non-critical elements, and evaluate the
benefits of the product(s) against any negative consequences.
Broader impacts, for example social-life cycle assessment, are
important for mature processes. Thorough and accountable
decision-making systems are also needed to incorporate
solvent selection criteria into a full SSbD assessment.
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Table 2 Solvent selection results of five case studies contrasted with the previously recommended solvent option. Citations are provided for pre-

vious studies and examples where the SSbD recommended solvent has been used in the named reaction

Reaction Previous solvent Justification SSbD recommendation

Michael addition 2-MeTHF34 Polar and bio-based MeCN41,42

Menschutkin reaction Nitro-methane43 Large rate constant provided by dipolar solvents DMSO44

Hydrogenation Trifluoro ethanol45 High conversion favours protic solvents Ethanol46

Ring closing metathesis DCM47 Catalyst stability Acetic acid, ethyl acetate, cyclohexane.48,49

Thermal amidation D-Limonene50 Non-polar and bio-based p-Xylene or toluene34
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