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Monomethyl fumarate
Item No. 27813

CAS Registry No.: 2756-87-8
Formal Name: 2E-butenedioic acid, 1-methyl ester
Synonym: Fumaric Acid monomethyl ester
MF: C5H6O4
FW: 130.1
Purity:	 ≥98%
Supplied as: A solid
Storage: -20°C
Stability:	 ≥2	years
Information represents the product specifications. Batch specific analytical results are provided on each certificate of analysis.

Laboratory Procedures                                                                                                                                                                                                                                                                                           

Monomethyl fumarate is supplied as a crystalline solid. A stock solution may be made by dissolving 
the monomethyl fumarate in the solvent of choice, which should be purged with an inert gas.  
Monomethyl fumarate is soluble in organic solvents such as ethanol, DMSO, and dimethyl formamide (DMF). 
The solubility of monomethyl fumarate in ethanol is approximately 0.5 mg/ml and approximately 10 mg/ml 
in DMSO and DMF.

Further dilutions of the stock solution into aqueous buffers or isotonic saline should be made prior to 
performing biological experiments. Ensure that the residual amount of organic solvent is insignificant, 
since organic solvents may have physiological effects at low concentrations. Organic solvent-free aqueous 
solutions of monomethyl fumarate can be prepared by directly dissolving the solid in aqueous buffers. The 
solubility of monomethyl fumarate in PBS, pH 7.2, is approximately 1 mg/ml. We do not recommend storing 
the aqueous solution for more than one day.

Description                                                                                                                                                                                                                                                                  

Monomethyl fumarate is an active metabolite of the immune modulator dimethyl fumarate  
(Item No. 14714) that is rapidly formed from dimethyl fumarate by hydrolysis.1 It is an agonist of the 
hydroxycarboxylic acid 2 (HCA2)	 receptor/GPR109A	with	 an	 EC50	 value	 of	 9.4	 µM	 for	 inducing	 calcium	
accumulation in CHO cells expressing the receptor.2 Monomethyl fumarate reduces neutrophil adhesion 
to endothelial cells stimulated with TNF, decreases CXCL2-directed neutrophil migration, and increases 
the expression of the Nrf2 target gene NQO1 in wild-type but not HCA2

-/- macrophages.3 It inhibits 
proliferation	and	induces	differentiation	in	keratinocytes,	as	well	as	decreases	the	levels	of	TNF-α	induced	by	 
phorbol 12-myristate 13-acetate (TPA; Item No. 10008014) in keratinocytes when used at a concentration of 
1 mM.4 Monomethyl fumarate (1 mg/day) reduces symptoms of experimental autoimmune encephalomyelitis 
(EAE) in mice and isolated natural killer cells from these mice induced cytotoxicity in previously isolated 
immature and mature dendritic cells.5 Formulations containing monomethyl fumarate have been used in the 
treatment of multiple sclerosis.
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