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H—-OH CH,OH

1 HO=+H H
H—0H 0
HO=-H OH H
H—OH i H OH
HE-—D H OH

3

CH,OH

(A) (B) (C)

a-D-glucopyranose a-D-glucofuranose

(Fischer) (Haworth) (Haworth)



a-D-(+)-fructose D-(-)-fructose B-D-(-)-fructose
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HO—C—H / H
H | oH
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H—C—OH TN
HO ,C—C\
H—C—OH H OH X\ CH,OH
H O OH
CH,OH H
OH H/
p-Glucose HO H
(open-chain form)
H OH

B-p-Glucopyranose
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OH 3 »  OH
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OH 9 anomeric

OH carbon
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Pyran p-0-Glucopyranose
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H—G—0OH
o
H— C—OH
N 0
HO— C—H
|
I
H— C—OH
.|
H—C
n'-l
CH,OH
a-p-Glucopyranose
—
HO— C—H
|
H— C—OH
I 0
HO— C—H
|
H— C—OH
|
H—C
|
CH,OH
B-0-Glucopyranose

FISCHER PROJECTION FORMULAS
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B-D-glucose



Cyclization can produce two forms called afpha and beta. A glucose solution is a mixture, containing all
three forms at once as molecules switch back and forth spontaneously.
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H—(:J—OH H OH "
HO-C-H
H- G-OH i |
H—(lj—OH H-C—-0OH H—C-OH
| | H |
H- C—OH H ¢c-0 H c-0 OH
| \ / ,/O \ / HH\/ ”
OH H —> :
H A '/C\H s /C\? A gowpup B
HO (I:-? HO  £-C 4
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OH

L-glucose
(left-handed sugar)

|
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H OH

D-glucose
(right-handed sugar)
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+ OH >1 + @H >1
HO 5 |20H HO 5 |?
OH OH
a-D-glucopyranose B-D-glucopyranose
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CHO R
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H
=

H——H,
HO——H
H——OH
H——OH
CHADH

D-Glucosatnine

=0
H—{4—oH
HO——H
H{—SH
H——<H
CHg
G-Deoxy-ID-Glucose

Replace OH Reduction of the
Replace OH wrth M H, -6 Position
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I
CI:IH I(LI_C' =
3 T H——OH
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H———OH
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Replace COH
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Feduction of the
ATUOMLE T Ca Theom

I
CHOH
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Isomeric Forms of Fructose

a-D-Fructofuranose B-D-Fructofuranose
tH0H lemoH CH,OH o OH
x J[ruose drion
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} H—-C—TH L
H_.%_
H
H 2. oH
OH
H CHOH

a-D-Fructopyranose G-D-Fructopyranose
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HC—OH HC—OH {C—OH
(|3HEOH (|3HEDH {|3HEDH

1 2 3
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CH-OH CH-OH
hAT J 242 00
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OH OH OH CH
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CH-OH
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H O H OH 0. OH H H H 0.0
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OH H él OH H (J|3 OH UH (JI3 H H (J|3
OH OH H H OH OH OH H
H OH H OH H H OH  OH
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H H.c HO H.0

HO

I
OH H
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OH O OH O
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O o OH
OHHO
H O“h-.. 0 H H O“h-r.
HOH-,C HOH,C

a-D-Talofuranose B-D-Talofuranose
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(|: C CH,OH
H—C=O0OH H—(|:=OH (|:=O
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H—(|: — OH HO—C| —H H—é — OH
H—(|: — OH H—(|Z — OH H—(l: — OH
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26.

Which of the followin

mixture?

I CHO
HO—¢F—H
HO—F4—H

é}HO

HO— K
CHO

I and III
Iand IV
II and III
II and IV
I and I1

mYOwp

£

£ compounds form a racemic

Ii. CHO
H——OH
H——OH

CHO

v CHO

HO H
H——OH
é:HO



CHO CHO CHO
HO——H  H—+OH HO—H
H——OH H——OH HO—H
HO——H HO—H  H—OH
CH,0H  CH,OH CH,OH
A B C




CHO

H —— Ol
HO H
H —— Ot
H —+— Ol

CH,0H

COOH
H = OH
HO —H
H —— OH
H —— OH

CH,OH



CHO
H  OH
H  OH
H-OH

CH>OH
A

COOH
H  OH
- H——OH
H OH
COOH

yYieso
plane ol

ISy Immetry)

CHO

HO H
H - OH
H - OH
CHOHN
B
COOH
HO H
H - OH
H OH
COOH

Optically active

CHO
H  OH
HO - H
H - OH
CHYOH
C

COOH

H - OH
HO- —H

H - OH

COOH

Vieso
‘I'l.lIH 1

'-\;;I"|\:' )

CHO

HO  H

HO —H
H - OH

CH-OH
D

COOH
HO —H
HO —H
H - OH
COOH
Optically active




CHO COOH

H OH H OH
HO H HO H
H OH conc. HNO,/ A o H OH
H OH H OH
CH,OH COOH
i Lactone formation
tggft\r%%%fg@g&on between COOH
(of|yand C- 5of OH (of Cgland OHof C- 2
CO COOH
H——OH H OH
HO —|—H HO H
H——o0H © H OH ©
H—C H OH
| CO
COQOH

(A) (B)



CHoCOH CHa0H

H O H H OO
H
OH  H OH H
OH OH \ ! OH H
H OH CHO H OH
H-C - 0OH
Hl:l—l:I —H
H —E‘I. —0OH
H —EI —0OH
EIHEDH
CH,0H & = cmon
CH.OH H.OH
o._H O H
{3y H
O H H

H OH H OH



(/) COH
He==(==OH
HOm== (= H
H—C—0H
H—(—OH
COOH

(2) COOH
== (=—(H
H()'—T—H
"—("— OH
H—(—0OH
CH,OH



1. Give the Fischer projection of the D-aldo which gives an
optically inactive diacid upon nitric acid oxidation.

0 O o HO 0

—HOH HN U_Sl H——{OH or HO H
H——OH H——OH H——OH
H,O0H Ho™ ™0 HO™ X0
Inactive A ctive



D-glucose L-gulose D-glucaric acid  isthesameas  L-gularic acid
— —_— COOH

=" i COOH
SR R HO—L— = S -

- I - I | |
Pt -

=i T

I LAy —

HO H = T H rotate HO 5

s b Ll

s H OH T ;e 180*

I i e ——
ATl LI e - L

=i — 1

= e == = O Hh—4— 4
a L/ H H L/ oy

o - COCH COOH

o o g
L e o e

D-Mannose L-Mannose D-Mannaric acid 12 the same as L-mannaric acid

J—
CHO =
B - COOH COOH
T - - Iy — ) FITT
L :_ - o -
HO——1 H — M
HE 2
- - i I rotate o
e — 0H HO——H
= o [ 180*% Ho—L =
2 0=
H—a4—pH HO——=H B
- o b | -
___ = e _—_
—— - 1
i _
CHz

- CE COOH COOH

Il



D-glucose
CHO
H——0H
HO——H
H——0H
H——0OH
CH,0H
D-galactose
CHO
H——0H
HO——H
HO——H
H——COH

L-gulose
CHO
HO——H
HO——H
H—t=0H
HO——H
CH,0H
L-galactose
CHO
HO——H
H—+—0H
H——0OH
HO——H
CH,0H

D-glucaric acid

COOH
H——0H
HO——H
H——0H
H——0H
COCOH

15 the same as

rotate
| 80°

L-gularic acid

COOH
HO——H
HO——H

H——0H
HO——H
COOH

D-galactaric acid  1s the same as  L-galactaric acid

COOH
H——0H
HO——H
HO——H
H——0OH
COOH

rotate
| 80°

COCH
HO——H
H——0H
H——0H
HO——H
COCH



D-1

oH oH
o Ln ]

. » oH
[+] ]
oH

HO HO

aoH HO

OH
oH
D-Fructose

7 ™

oH
oH
D -Tagatnse

& T

oH
D-Psicose
oH
HO

HO
HO

]
?
~

ARiapaRadRadRadRadRadRidnddpidiidgidpidnEdinanRdindinEIEn
|IIIIII (RILRNIRRARRIRRIRRIRRNARIRRIRRIARRALIRRRNLYNRRDL M) ]

S R R AR RN E RN RN ERA N RN R RN RN

'lll!llllllllllllllIllll!l!lllll!'l!!!!“!'!l!!l!!"' L L}

I

'\/‘

-

lI-ll IR RR NIRRT RO RUNRUIRRIRERNUIRRNRRIRENIRIRITRE L]

HO

HO

oOH

oOoH
L-Sorbose

-

L-1

oH
oM
HO

OH
L-Tagatose

HO
HO
HD

oH
L-Psicose

oH
L-Fructose

L-2

=
'|||l;ii!flit|||piihjiillllll AR AT RN

R o e



.................,..,....,.....O..J
CH,OH

allitol

HO——H
H——OH
HO—t—H
H——OH
CH,OH
iditol

CH,OH

galactitol



CHO

CHO

H——0OH
CH,OH

Nk meso

CHO

CHO

H——OH
CH,OH

Fok meso



HO—C—H




HOCH, HOCH,

°<
/Lo




|-|.j|;=D H{Ijl_gH HCI:I_D_ HC =0
H—C—CH :‘i"'.-DH 'fi”-"-UH ‘i‘i—DH
HD—'.’IJ—H L H-:J—ri‘,—H —— H —‘IJ—H -OH" fi‘-—H
H—C—OH - H—C—OH H—=C—OH H—C—0H
H—iIZ-DH H—C!:—DH H—ill—ﬂH H—fli—ﬂH
COCH COOH COOH COOH
DH:* /
COOCH coocH, He=0
CHO—C—H H=G—0CH, &N
HE—H . HC—H ™" g
H_?_DEHE H—fIJ—'D'EHa TMAH H—é—DH
H—"-'I:"'DEHa H—II:J—EIEH3 H—c:.‘.—DH
COOCH; COOCH; COOH

(1) (D



CH,OH CHyOH CH,OH
H H HO H
H H " A
wo \CH MY on H O\ HY/ on Ho A\ CH OH S on
i GH H oH i -
GLUCOSE GALACTOSE MANNOSE
CHZ0H CHZOH
H H HO H
H H
HO ]S I OH H oM H oH
H NH H NH
| |
C= C=0
| |
CH3 EH3

N - ACETYLGLUCOSAMINE

N - ACETYLGALACTOSAMINE
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