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(dimethylarsonyl)dimethylarsinic acid

The presence of a ( +)-ESI ion at m/z 258.9291 and 
a ( −)-ESI ion at m/z 256.9146 indicates that these ions 
correspond to [M +  H]+ and [M − H] −, respectively. The 
arsenic-containing molecular formula that best matches 
these two values is  C4H12As2O3. There is a known arse-
nic-containing compound with this formula: dimethy-
larsinic acid anhydride,  (CH3)2As(= O)–O–As(= O)
(CH3)2. However, the lack of acidic hydrogen atoms 
in this molecule suggests that it may not yield the 
[M −  H]− ion observed by ( −)-ESI–MS. Furthermore, 
this known compound would not be expected to yield 
some of the fragment ions provided in the challenge [1], 
particularly m/z 164.8661 corresponding to  CH3As2

+. 

Table 1 summarizes chemical formula assignments for 
select ions, with rows grouped by common product ions 
and/or neutral losses. Elimination of dimethylarsinic 
acid anhydride is further supported by the presence of 
a trithiolated derivative, which indicates the presence of 
three oxygen atoms accessible to thiolation with  H2S. 
The combination of this information with the fragment 
assignments from Table 1 leads to the structure above. 
For additional details on the fragment and structure 
assignments, see the recent publication by Raab and 
coworkers [2]. 

It is not trivial to assign the systematic IUPAC name 
to this substance. One way to name this substance is to 
recognize it as dimethylarsinic acid derivative whereby 
one of the methyl groups is substituted with –AsR2(= O). 
The systematic name for  H2AsOH is arsinous acid 
(IUPAC Blue Book [3], P-67.1.1.1) which means that 
–AsMe2(= O) substitution is known by the prefix dimeth-
ylarsinoyl (IUPAC Blue Book [3], P-67.1.4.1.1.2). The 
systematic name of our substance is therefore (dimethyl-
arsonyl)dimethylarsinic acid.

Often there is more than one way to construct a sys-
tematic name of a substance and one can recognize 
this substance not as a modified dimethylarsinic acid 
but rather as arsinic acid with two distinct substitu-
tions: a methyl group and (dimethylarsoryl)methyl 
group, which takes its name from the arsoryl prefix 
for –As(= O) < (IUPAC Blue Book [3], P-67.1.4.1.1.2). 
Thus, one can also name this substance as ((dimethylar-
soryl)methyl)(methyl)arsenic acid, although this might 
look like a computer-generated name. An effective way 
to check the accuracy of the name is to use it against 
open-source name-to-structure generators such as one 
available from www. openm olecu les. org. Alternatively, 
if you have a luxury of knowing several nomenclature 
experts, ask them independently to name your compound. 
If they provide the same name, and it generates your 
structure, chances are you are on the right track.

This article is the solution to the Analytical Challenge to be found at. 
https:// doi. org/ 10. 1007/ s00216- 022- 04116-1.
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