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TECH NOTE: 26-001

Methanol-d4 99.8%D Purity

AbSt raCt . . Table 1. Specification SSPEC-223 of Methanol-d4 99.8%D.
Methanol-d4 is an important Unit of
. I Test Method Method ID Minimum Maximum Target

chemical building block for APIs BiEeE

d £ th t . tant Vis. Insp. (colorless) SPZ-000 colorless
and one orf the most Important 1.7 iquid, 25°C) SPZ-000 liquid
NMR-solvents. Zeochem AG |DcContent'H-NMR SPZ-450 | %(mol) 99.80

. . 1 - T cl -
produces high quality methanol- |-H-NMR Purity i Cal
. Lo . H»0+D50 Content by KF Coulometer | SPZ-350 %(w) 0.030

d4 and in 2026 optimized its [Gccontent SPZ-503 |  %(w) 99.0

production process. In the

following we will describe both the minimum and standard purity level and which impurities may be detected in
our Methanol-d4 99.8%D. Methanol-d4 is purified with state-of-the art downstream processing to ensure high
purity and a constant high degree of perdeuteration. \

H-NMR and CDs-Isotopologues

Zeochem NMR Purity? is defined as follows: No height of impurities is allowed to exceed the highest **C satellite of the
analyte signal. The sum of integrals from all impurities must not exceed twice the sum of all **C satellite integrals from
the solvent. Signals of water (H20) and any kind of added standards, e.g. TMS are not included in this interpretation as
those peaks are not impurities. This NMR-purity is provided for all products. Generally, there are no other peaks
visible other than the main methanol-CDj3 peak at § =.3.31 ppm (qg) and the corresponding Methanol-OD/HDO
peak at 6 = 4.87 ppm. A small sharp peak at § = 4.6 ppm is one impurity that may occur occasionally, when the
methanol-d4 is heated in environments that contain moisture, i.e. H,O. This peak represents the Methanol-OH
proton and emerges from H/D exchange of the hydroxy group in ppm amounts.

Less deuterated isotopologues of methanol would appear upfield
of the main residual CD2H quintet at & = 3.31 ppm: CDH; appears
as a triplet at 6 = 3.32 ppm, CH3 appears as a singlet at 8 = 3.34
ppm. pmm; As seen in the overlay in Figure 1 both representative
samples of methanol-d4 from standard process (blue) and
optimized process (red) show the same equal distribution
representing the statistical probabilities. For more details on the
Isotopologue-Quantification please refer to Tech-Note 21-0009
[2].
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Figure 1. 'H NMR [1] with focus on the CD,H quintet at
3.32 ppm (blue: new process, red: old process).

All information contained in this leaflet is given in good faith but without warranty or guarantee of any kind whatever, whether implied
or expressed.
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'H-NMR cannot detect perdeuterated impurities in the methanol-d4, however GC is able to detect these
impurities. GC-FID®! is in this case more sensitive and can detect the impurities in Methanol-ds. These are
primarily Methanol based Esters and Ethers
and sometimes: Ethanol-ds. The sum of all
impurities rarely exceeds 0.15%Area in total.
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Figure 2. GC-FID chromatogram including a zoomed in focus on the
impurities of representative sample of Methanol-d4 (S50) with the integral
evaluation below.

The purity
achieved is
FID (n=55).

of Methanol-d4 that can be
around 99.90 + 0.04%Area GC-
It is important to emphasize that

no single impurity exceeds the limit of 0.1%A.

GC-MS measurements confirmed these high
purity levelst,

RT [min] Width [min] ‘ Area ‘ Height Area%
1.414 0.04 3.95 6.4 0.03
1.464 0.14 | 13262 7051 99.86
1.588 . 0.07 . 6.45 . 2.57 0.05

0.16 8.76 5.6 0.07

1.648

Table 2. GC-FID Peak Integration of S50

Thanks to a highly reproducible and tightly controlled production process, Zeochem can reliably provide

Methanol-d4 with outstanding purity levels.

References & additional Information

[1] 1H-NMR; Bruker 300Hz, 5mm PABBO BB; Pulprgg zg30;NS=16, DS=2; D1=20sec; 5mm 7” ZEOtube TA

[2] TECHNICAL NOTE 21-009 Isotopologue Quantification

[3] Agilent GC 8860 GC; Equity 1701, 1pL inj.. 1:200 Split@2mL/min; 30-250°C@10°C/min and 5min dwell;
(4] Agilent GC 8890 MSD 5977C ; VF-WAX; 0.5pL inj. 1:50 Split@1.2mL/min; 40-250°C @10°C/min and 10min dwell;

purity calculated excluding water as an impurity.

All information contained in this leaflet is given in good faith but without warranty or guarantee of any kind whatever, whether implied

or expressed.
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