Carbohydrate Nomenclature Worksheet KEY

Chapter 26 #16 & 17 — key in McMurry solutions manual
A. Definitions — no key provided, use glossary, wiki, etc.!
B. Structural Conventions

CHEM 109, Lecture 7 HW

1. Draw one example of each of the following types of monosaccharides (there may be several
correct answers) and indicate the number of possible stereoisomers while keeping the same D/L

configuration.

(a) D-Aldotriose (b) L-Aldotriose

(c) L-Ketotetrose

CHO CHO CH,OH
H——oH HO —H C=0
CH,OH CH,OH HO—H
1 possible 1 possible CH,0H
1 possible
(d) L-Aldopentose 4 possible
CHO CHO CHO CHO
H OH H-—1—OH HO ——H HO ——H
H—OH HO——H H——OH HO ——H
HO H HO —H HO ——H HO ——H
CH,OH CH,OH CH,OH CH,OH
(e) D-Ketohexose ) ANY ONE EXAMPLE IS CORRECT
4 possible FOR (d), (e), & (f).
CH,OH CHZOH CH,OH CH,OH | WOULDN'T EXPECT YOU TO
&-0 =0 &-0 - BI’:\%IAX;I\I,EI)_(LA?A'I"EREOISOMERS
H——OH H—T-OH  HO——H HO ——H
H—+oH HO H H——OH HO ——H
H——OH  H-—T~OH H-——OH H——OH
CH,0OH CH,OH CH,0OH CH,OH
(f) L-Aldohexose 8 possible
CHO CHO CHO CHO CHO CHO CHO CHO
H——OH H——OH H——OH H—+OH HO——H HO—H HO——H  HO—H
H%OH H%OH HO%H HO ——H H—-—OH H—+OH HO—H HO——H
H——OH HO——H H——OH HO ——H H——OH HO——H H——OH HO——H
HO——H  HO——H HO ——H HO ——H HO——H  HO——H HO——H HO—H
CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH
2. Fischer projections of D-glucose’s epimers
D-Glucose
CHO CHO CHO CHO
H OH HO ——H H OH H——OH
HO ——H HO ——H H——OH HO ——H
H OH H——OH H OH HO —H
H OH H——OH H OH H——OH
CH,OH CH,OH CH,OH CH,0OH
C2 epimer C3 epimer C4 epimer
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3&4. Draw Haworth projections & chair conformations for the following (consult Fig 25.3 of
McMurry; memorize the structure of D-Glucose for the second exam).

e N

Left or right side on Fischer projection

N

If it were LEFT UP to me, I'd be DOWN RIGHT angry * works for C2 through C4 *

/

Pointing up or down on the ring (Haworth or chair)

(a) Haworth Chair
The C5 CH,OH (penultimate) group always points "up" for D-sugars

1CHO Bonds in Haworth

H OH no axial or equatorial, . 0 4 & 0 $Itﬁrnate a_X|IaI-eque}tor:|aI.
no wedge/dash 4 1 HO ake special note of the
H OH angles of the equatorial
H-5— OH HO OH 3 OH | groups - parallel to bonds
CH.OH OHOH OH OH in thering.
gk C1 OH (anomeric) points "down" for alpha (o)
D-Allose
a-D-Allopyranose
(b)
CHO
HO ——H HO —¢
H——OH ~—O OH
H OH 4 HO M HO
H OH HO A
CH,OH OH
D-Altrose p-D-Altropyranose
(c)
'CHO HO —¢ OH
H OH - O 4 6 o
HO H o4 W HO
H-4—OH HO OH HMO=—" 7y
5 3
H OH OH OH
6CH,OH Everything except C3 is the same as part (a)
D-Glucose a-D-Glucopyranose
(d)
CHO HO—g
HO ——H
O OH OH
HO ——H 5 . 6 HO o
H——0OH 4 OH OH' { HO -
H——OH i HO 7 OH
CH,OH 3 2 °

D-Mannose p-D-Mannopyranose
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(e)
CHO

H——OH
H——OH
HO ——H

H—-OH
CH,OH OH OH OH OH

D-Gulose a-D-Gulopyranose

(f)

'cHo HO —¢ on OH
HO 2—H HO
H-3—OH
HO ~4—H
H=3—OH OH

6CH,OH

D-ldose -D-ldopyranose

(9)
CHO

HO
H——OH ° OHOH
HO ——H HO 5—O &5 0
L OH N
HO ——H 4 L HO 1
H——OH 3 s OH
OH OH

CH,OH
D-Galactose a-D-Galactopyranose

(h)
HO
CHO 6

HO ——H O OH 0

HOH
HO ——H HO /5 s HO o
HO ——H AOH O 4 ) “\ on
HO
H——OH 2

CH,OH 3 2
D-Talose p-D-Talopyranose




