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Generalities
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Acetals produced by
the Lambiotte company

Acetal Formula CAS n° |EINECS n°
Methylal CH3-O-CH2-O-CH3 109-87-5 | 203-714-2
Ethylal CH3-CH2-0-CH2-O-CH2-CH3 462-95-3 | 207-330-6
Butylal CH3-CH2-CH2- CH2-O-CH2-O-CH2-CH2-CH2-CH3 | 2568-90-3 | 219-909-0
o]
1,3-Dioxolane [> 646-06-0 | 211-463-5
]
CH,OH
Glycerol
formal
4 5 5464-28-8 | 226-758-4
N
OH
H\ 4740-78-7 | 225-248-9
O\/O
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Physical-Chemical properties of acetals
Acetal Boiling point Evaporation rate
(°C) (760 torr) compared to
(DIN 53170)
diethylether | butyl acetate
Methylal 42.3 1.36 0.11
Ethylal 88 3 0.25
Butylal 180.5 5.54
1,3- 74.775 3.6 0.29
Dioxolane
Glycerol 191.195 Not available
formal
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e
Physical-Chemical properties of acetals

Acetal Kauri-Butanol index
(ASTM D 1133-90)
measured with gum

4938 4939
Methylal 101 164
(anhydrous)
Ethylal 92 120
Butylal 62 75
1,3-Dioxolane > 218 > 207
Glycerol formal 71 74
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e
Physical-Chemical properties of acetals

Acetal Solubility of the Solubility of water
acetal in water (%) | in the acetal (%)
Methylal 32.3 4
Ethylal 6.33 1.21
Butylal Not soluble 0.24
1,3-Dioxolane Fully miscible Fully miscible
Glycerol formal|l  Fully miscible Fully miscible
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Physical-Chemical properties of acetals

Acetal Melting | Kinematic | Density
Point viscosity
(°C) (E-7 m?/s) (g/cm’”)
(25°C) (20°C)
Methylal - 104.8 3.71 0.861
Ethylal - 66 5.07 0.83
Butylal - 58.10 10.83 0.8354
1,3-Dioxolane -95 5.53 1.06
Glycerol formall -58.10 117 1.203
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Toxicology - Ecotoxicology

Toxicological profiles are well documented.
In general, the results are very good.

No records of any problems in the work place when used in
industrial applications.

TLV (threshold limit value) or MAK of methylal : 1000 ppm.
Acetals have good ecotoxicological profiles.
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Atmospheric chemistry

Photochemical Ozone Creation Potential (POCP)

The atmospheric degradation of acetals has been fully
investigated

The measured rates of reaction with the OH radical, which
starts the atmospheric degradation, are in general very slow.
The rates are much slower than expected by calculation if
acetals were considered as ethers. Therefore, possible
emissions will only make a moderate contribution to the
formation of tropospheric ozone.
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Atmospheric chemistry

Global Warming Potential (GWP)
Negligible.

Ozone Depletion Potential (ODP)

Due to the absence of a halogen atom, the ODP is zero.
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Stability

Sability against hydrolysis

Acetals are stable in neutral and basic conditions, but in
aqueous acidic conditions they may hydrolyse.

However, they show a very slow rate of hydrolysis : there
were no traces of hydrolysis of methylal after 1 year at a
pH level above 4.

At lower pH, rates remain slow.
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Methylal as reagent

» Reactions of methylal with nitrogen containing
compounds to cyclizations

BT

80%

Fh M N
NH- t‘;'@ Iz MQIHRO
% gt
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e
Methylal as reagent

» Reactions of methylal with acetals and thioacetals

(0?7 %83;0& RA3, . MOGP-OGP-Gp-OCGp-Qw 4
78%

H>-Gp-Gp-O Gp-Qwe
%

Et S CH—SEt  MeOCH20Me_  Et S_CHy—OMe
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Methylal as reagent

* Reactions of methylal with silylated alcohols or
silylated enol ethers

Mas_ MO~ 0
A i 1 a3, A :
L.
(step 1) 83%
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e
Methylal as reagent

Méssfo\li\res M3 Vieacuely

MO Gp-Ow
65%

O S M3
MaS -0 G=CH O S Mg Mo

%ge@ﬁﬁ%

81%
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e
Methylal as reagent

» Reactions of methylal with phosphorus compounds

HCGC-O-Gp-6-af PHn3, BF3-E2Q Fhwe Pl"g*‘P—gz;g/—O\E +
o

Ph

& MeOCH2OMe, SnCl 4 MeO.Chp_ P CHp_ OMe

cl_P_ph

18%
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Methylal as reagent

* Radicalar reactions

m%wg : 1 ﬁog-mm, @, TH,
Yy g e

(step 1)
e 0 e 0 4
l\eobarﬁm:i/@/ + mgo-ke%ﬁmg/@/
40% 30%

NOTE regi osel ective
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Methylal as solvent

RV, e

(step 1) '
QQ/VCE i

76%

. (0=
Q \0 OF’th:hBJt

%
NOTE  zi ng.{eact ant created sep. and added to i odoal kene, optimzed
condi t1'ons
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Methylal as solvent

Etzl\k‘gOJzBr + MEG@CH:NBut b fadbaEee-

(step 1) (step 2)
an B op B o
46%
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e
Methylal as solvent

* Organolithium reactions

1. (1R 29- Fphedrine, Ph

B Bu-t
RN . " b

86%
NOTE ﬁ}ﬁlepgel ective, Li salt of ephedrine forned before addn. of

Br
HC_C CHy B o L PhLi, MeOCH2OMe, Ve

r
(step 1) (step 2) 51%
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e
Methylal as solvent

* Grignard reactions

(step 1) (step

Qe N
+ |\A,Lb+o#(23)+|\4a 1 GEPesE & M.
Ne
=

T T
MO

Lambiotte







e
Methylal as solvent

» Reactions with halogenomethylethers or
chloroformates

Gp-0-(GP3-Fn
nag S MegERRe YRR

MO G- O (GP)3-Fh
7%

HN- (G4 N 1:  arert

T

WN(02)4I\{$§G%HW
0
NOTE KQAc buffered sol ution used in stage 1
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Methylal as solvent

» Transacetalizations and internal
transacetalizations

MO0

MO__Q o S(A-iB
o P25, MO0
%M
MOS0
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Methylal as solvent

» Reactions with diazomethane

NQ__ o
’T\'\ﬁ/m apenNe,  MeGoPOM: O\Q&N\Emﬁ
F 0

3%

L Qe Ma/CMa(,gKL(O MO
Y g
2%
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Methylal as solvent

* Reactions with organometallic compounds

Ph

1. . 52-5, N
g RS L Mo
97%

(step 2

NOE st ereosel ective, other product al so detected
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Methylal as solvent

Pl o D e O

Geod (step 1)
1 glfhs 4 %
BC=
TICT N gpap T

83% )
NOIE TH- as sol vent gave | ower yield
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Ethylal as reagent
» Transacetalizations
— Simple
Et O- CHp— OEt &hscet anol , Nafion H, Et O-CH— O- (CH) 7— Me

89%

oo bl * BOOE®E  GREES ot

BO@@QG—LFQG-}(B
" 93%
NOE 60.degree. for 3 h, 96%sel ectivity
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Ethylal as reagent

* Reactions of ethylal with nitrogen containing
compounds

\ goap-am L
ﬁ?\ﬁ-ﬁ' (s?e%z) Zﬂ%sc%g%%

(step 1)
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Ethylal as reagent

* Reactions of ethylal with nitrogen containing
compounds to cyclizations

m%e‘gm H + BOGp-@E TsCH P
a/@& 6"
. wof
@iﬁmggm

87%
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Ethylal as solvent
 Suzuki couplings
eI o
MO~ G

Fgcy%o
(step 1)

ML
o %ﬁ%gz—ﬂfl enone MO

(step 1)

1 L
. AC
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Ethylal as solvent

* Organolithium reactions

it—ag
F13|C/ +'/ii+ + BOH-@&® .
L]
=feYer) [oF ez
B-Q _om
i\F_&ELiJf—%—O-Q—%—*Li/;ELJr i
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Ethylal as solvent

e Reactions amine + acid chloride

H
@ R

(step 1) (step 2
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Ethylal as solvent

e Reactions amine + chloroformate

B ad ¥ D%BE &0 6o
Eﬁg&% 4: ° er 4&

NOE regiosel ective, in-situ generated reactant
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Ethylal as solvent

* Nucleophilic additions
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e
Ethylal as solvent

* Amination of nitroarene with O-alkylhydroxylamines

A LB SER. T

(step 1) 14%

75%
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1,3-dioxolane as reagent

» Reactions with nitrogen containing compounds

H
i er
(step 1)
O

i | I\\LN\
"PN/WN\/L b O Op Gp CH

78%
NOTE: pogs Bk GEFPL7R k51 | B BRaloPEe 6 e 96 74 ™
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1,3-dioxolane as reagent
1 N QWS M3,
\ 2. %éa oxo}qane.
L B 3 :aﬁP’E,’Vﬂter,
(step 1)

e

Gp- O Gy CGp-™H
93%
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1,3-dioxolane as solvent

+ Alkylations of amides with alkyl halides

Q—%CP MoN- G- G4a
+

Ha

& PHPol e Wl er. W© ?}p\

G- G- N
7%
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1,3-dioxolane as solvent

» Reactions with acyl halides

3

2o LU o

65%
NOTE 40.degree. 2 h
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Glycerol formal as reagent

 Transacetalizations (biological)

o B S
— 0" Gd
aH
(€5

o
‘ H

g%e)?m

57%
NOTE B otransformati on: catal yzed by protam nobacter rubrum
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Glycerol formal as reagent

» Reactions with anhydrides

&O/LO_I + &o—g—m AC2Q 7nd 2, ACCH N2

O o G- O
AO M- H G- O Gh-Oc T AOaH O GpO¢
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e
Glycerol formal as reagent

» Reactions with isocyanates

+ (O%/%CH 1 @&8}! Pyri di ne,

(step 2)

g%of\mf\o
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e
Glycerol formal as reagent

» Reactions with diazo esters

ﬁ\o-ﬁ &01;04 NPCHOPNG, RN2(C'C) 4
0
%?7/0-1%00-1_%80& + MEOI&}O?O\QJO

NOE 90%overall yield
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e
Chromatography

HPLC —reverse phase

Reverse phase HPLC solvents are water combined with methanol,
acetonitrile and sometimes tetrahydrofurane.

Methanol and acetonitrile must be labelled as toxic.
Methylal and dioxolane easily substitute methanol and acetonitrile.

Further to the obvious advantage to use products without labeling for
toxicological concerns, there are technical and economical advantages.
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e
Chromatography

Elution power of acetonitrile is higher than that of methanol. A blend
40/60 acetonitrile / water has the same elution power as a blend 50/50
methanol / water. With acetonitrile, the percentage of water can be
higher.

With methylal, the percentage of water can still be higher. A blend
30/70 methylal / water has the same elution power than the above
mentioned blends.
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Methylal in galenic formulations
» Transcutaneous antiseptics

Methylal is an excipient in transcutaneous form of
antiseptics (e.g. Hexomedine)

Composition of Hexomedine :

Hexamedine

Methylal 10 %

Isopropanol 38%

Propyleneglycol 2980

Water 23%
Lambiotte 3

Methylal in galenic formulations
» Haemostatic sprays

Methylal is used in haemostatic sprays based on
oxidized cellulose
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Methylal in galenic formulations

* Cooling sprays

Ingredients %
Methylal 42.0
Ethanol 2585
Camphor 1.05
Menthol 1.05
Methyl salicylate 0.35
Propane Butane 3.2 bar 30
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Methylal in galenic formulations
» Bandaging sprays

Ingredients %

Luviflex VBM 35 10.0
Luvimer 100 P 1.0
AMP 100 0.6
Onyxide 3300 0.2
Polyethylene glycol 400 1.0
Benzocaine 0.2
Ethyl alcohol 35.0
Methylal cosmetic grade 22.0
DME 15.0
LPG I'550)
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Glycerol formal in galenic formulations

» Antiherpetic cream

Glycerol formal is a constituent of an antiherpetic
cream based on acyclovir
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e
Glycerol formal in galenic formulations

» Veterinary injectables

Glycerol formal is used as a solvent for the following
active ingredients in veterinary injectables :

abamectine

chloramphenicol

enrofloxacin

ivermectine

oxytetracycline

sulfadiazine

sulfadoxine

sulfamethoxazole

trimethoprime

Glycerol formal is also used to dissolve preservatives
for injectables : methyl and propyl p.hydroxybenzoate
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