(R)-D- and (S)-L-glyceraldehyde serve as reference points for the assignment of relative configuration to all other carbohydrates such as glucose. The reference point is the stereocenter farthest from the carbonyl group. A D-carbohydrate has the same configuration at its farthest stereocenter as D-glyceraldehyde (its -OH is on the right when written as a Fischer projection); an L-carbohydrate has the same configuration at its farthest stereocenter as L-glyceraldehyde (its -OH is on the left). D-Glucose is the stereoisomer found in living systems.  Note that the other stereocenters in D-glucose define it as a “glucose” and not another sugar such as mannose or galactose (different carbohydrate stereoisomers), yet only the last stereocenter is relevant to defining a carbohydrate as being D or L.  Most students find this definition hard to understand, so you might want to make sure you understand this before moving on.

Hemiacetals are generally unstable and are only minor components of an equilibrium mixture of an aldehyde or ketone in water, except in one very important type of compound. When a hydroxyl group is part of the same molecule that contains the carbonyl group, and a five- or six-membered ring can form, the compound exists almost entirely in the cyclic hemiacetal form. Recall that five- and six-membered rings have relatively little ring strain.

Carbohydrates like glucose exist in solution as cyclic hemiacetals. Because carbohydrates have several alcohol groups, they could potentially form rings of different sizes. Generally, only the most stable (strain free) cyclic structures are produced to an appreciable extent for a given carbohydrate. The new stereocenter created in a carbohydrate cyclic hemiacetal structure can have either stereochemical configuration, and the two stereoisomers are usually in equilibrium with each other. The carbon atom at the new stereocenter of a carbohydrate cyclic hemiacetal is given the special name of anomeric carbon and corresponds to the carbonyl carbon atom in the open chain form. The two different carbohydrate cyclic hemiacetal stereoisomers are called anomers and are labeled as lpha or eta depending on whether the hemiacetal -OH group is on the same side of the ring as the terminal -CH2OH substituent (beta anomer) or on the opposite side (lpha anomer). 

D-Glucose is the most important carbohydrate in mammalian metabolism. It exists in a six-membered ring cyclic hemiacetal form, as both an alpha and beta anomer. At equilibrium, the beta anomer of D-glucose predominates, because the -OH group of the anomeric carbon is in the more stable equatorial position of the more stable chair structure. In alpha-D-glucose, the -OH group on the anomeric carbon is axial. Remember, for glucose, alpha is axial!



