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- hodvnramu.u*nm ove impovtont oYganic compounds and widely distributed in .50\?3.\?& play
Vikal wole in oOL¥ &o..._m_ life.

eg- (nlucose, suczose , fructose , glucose, stavch , cellulose etc.
— Covbohydvabes "ag be ~vegavded as hydrates of carbon ond the geneval formula Hor
yost of Dbdforamdnrﬁ.nm is cpn(H0), .

This definiion was not Found +to be corvrect because mony Sugars such
as yhamnose ((CcH,,05) and Fucose (H,,04) Mot Ffitted in this delinition. These Sugars
do vot hove the Yan_,.‘omos ond oxgygen otom in 2:1 Tabtio as is found In watex amnd
hence connot be called hydvates of cavben.

Zosm compounds of covbon, rm_n_domms ond oxggen mn.m. InIo.ﬁr.wnOOIv
have the last two elements in the same Tatio as in watex | but wrnm oxe Nnot no}oramqn_a

— Modewn dekipition: -

i nodaor&mﬂn¢mm ove dnmo...mmm os 1o_aran_.«oxm Q,mmr&mnw oY vo_mfan.qoxm_ ketones ov substances
that can be Tm%«d—mmmn_ to eithey of them.

It way moted that aldehydic o Ketonic groups in nOQUoT&nr.nwnw do not occurs as tree
aldehyde oO¥ keto gvoups but Cmcﬁ:& exist in the foxm of hemiacetal or hew)ketal gvoups,
4mmvﬂni<ﬁ_m. 1

Corbohydvates ove produced in notuye _om green plonts rm a pyocess colled photosynthesis.
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6CO, + GH,0

Chloxo phyll
Animal

Mmeta bolism

enclature -

The mames of wost of the simple covbohydrates
gvoup ove Kkwnown as aldose , and those

hbioofamdp._nhm ore olso called

sacchavides classified into +three waojox gGroups-—

\ ._ ONO SO.CC Nnao TIACS .

Monosacchasxides oave +the simplest hb..‘_oosan_...akmm

rd

ﬁﬁﬁIﬂ&h s 1 &ON

6CO, + GH,0 + Energy

and include 3,4, S ond & corbon sugars.

.ﬂrmm carnst be ram#o,ammm Purthex 4o smaller Units.

@¥oup present.

No . of cavbon

They ave further classified accowding to mumber of carbon atoms and natuve ot noiuoﬂ_

atoMms

3

4
-
(S

gﬂfnqi

TEWTY)

Txi0Se
Tetyose
Pentose

He xose

Alde _3.,._ de
Aldotriose

Aldotetrose
Aldopentose

Aldo hexose

end In —0se; those With an aldehyde
With o- keto gvoup , |Ketose.

soccharvides ( Gveek : sakchovon Mmeans mcmoi

Ketomne
Ketotyidse
Ketotetyose
Keto pentose

Ketohexose
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— The hydvwolysis of “4hese
o ém& axe

Olidosacchaxwides

subdivided into .ﬂ.o:oru..jm Sub  groups—

A pmwsacc nag\ae

Online

nOxWor.\um.qD+mm mZm two oy Mmove wmonosacchavide Gm+is.

— These ax& Tan_dd_mmmn_ to give oo Yolecules of wmonosacchaxides.

n.& . SuJulyose

C2Hz20), + H0 — CH ;2O
sucvose m_cnomm

ITiIsacchnaTiaess

— These axe Samd.o_umm.m ‘o mwcﬂ thyee wolecules
e.g- wvathnose

i)
L

CigH320,¢ T 2H,0 — ? CeH120¢

Yaffinose m_:homn

Yol - Saccharxiadess
(

+ CgH)\,0¢
Fructose

of  nomnosacchavides.

+ CgH)20¢ + CgH,0¢
Fructose mﬁ_on*own

— vo_m_monnfodwn_mm aye rmarugoﬁmnc.ryd weight ﬂDdrﬁsm&,qb*ﬂw TD<..5M mnﬁm,ﬂP, foxmula

ﬁnhr_oomvﬁ . wheve "N = 300-|000
- vo.amogfbd,&mw ove *Ytasteless ond (water insoluble
oxe Sweet n taste cond woter soluble.

substances

while wonosacchaxides
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w— @O_Gmnnnrﬁd._n_mm @._cm ébjm onosaccharide unmts on S&m,ﬁo,&mmm.

eq stavch
k0
(CeMi008),, > N Mo
Stovch glucose
— Altexmatively caxloohgdvates ove classified into two cakegovies -
(&) ..-.c_J_r;..._l. and mMmon ,,«_Lm..JQm...t...

— All woendsacchaxides ond D-..aomﬂhﬁfbd._ngﬂn ) suclh as ®~£00mm. {fvuctose awnd cCane wc&bd aye
G«mmwb_:zm._ waker soluble solids Which orvre sweet in taste. These awe called sugars .

— Al _uo.ambnnfnd.&mm sucdh as starvch | cellalose etc. arve amovphous , Water insoluwble

ond tasteless . These arve called on - SUugars.

f y ’ S —— g " > o red®s | o -
(b) Keduciy g ©% Mon reaucy Q sugaxs ox CaroD hydva =S
( \ (

— The sugars o¥ ﬂD.qUasamd.n+nm which dd&r:mn Fehling solution ond Tollen's reagent ove
called J‘mmcrn.,__:m Sugars oY nbu‘ﬁ.of&mdbg.

e-g. All Trnonosacchavides and disaccharides (except sucyose)

— The sugors ox covbohydvates hich do met weduce Fehling solution ond Tellers 4m9m2.¢
ose called )Dgl.«d.nwc_n._jm sugars o nnnvioofm_n_ﬂngﬁu.

eq. Maltose and lactose.
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— Monosocchavides ose colouxless, woter - soluble compounds | sweet In taste and cannot
be hydwolysed 1o smallex Tolecules.

|._.rum occux eithey n the fyee or combined state and contain

- These ove of two +types-

() Aldose oxe Monosaccharides which contain an aldehyde gvoup (-cHo).

(i) Ketose aove ynono Ssaccharides which Contain o Keto gvoup (>¢=o).

3-8 Covbon otoms.

— They ave Fuvthex classified on the basis of vumber of carbon atoms arad type of
naqwgm_ geoup .
Aldotsise :

— Aldo > bﬂmsmmm group , triose > thvee Cowrbon atoms

e-3- Q,mnﬁp.mmramw - it has ome chival center and exists in thwo enantiomesic fovms
D- ond L-
CHO CHO
IlTo: :olTr
CH,0H CH,O0H
D- Q_anmd D_Lmr&m_m L~ n:.annxp.o.nr&mm

Aldotetyose:

~ Aldo> Aldehyde gvoup , tetrose> Four cowbon atoms.
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— Aldotetxos have two dissimilar chival cavbon atem and hence Four steveoisomeri c mpvuﬁ

foyms ave possible.

CHO CHO CHO

H OH Ho H HO H

H OH H OH HO H
CH,0H CH,O0H CH,0H

D- md&¢74009 D- Threose L-Evgthvose

g YT & w-- ,,.r .

- Keto > Kektone gvoup , tetvose - foux carbon atems.
— ketotetryose have only one chival Ccowvbon atomse ond hence O,.im oo stewegisomerse ave

ssible.
RO— CH,OH

_
c=0

H OH

CH,OH

D- muM¢rd:_omw

CH,OH

_
C=0

ro|_|\ =
n:pof_

L- mum*r«c_omm

CHO

nINOI
L- Threose
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~ Aldo> Alderyde gwoup , pentose~ Live cavbon atoms
=~ Aldopentose cContains +thwee chival cavbon atoms ownd exists in mmmz steveoisomey +ooms

(2> =8)

i CHO CHO CHO
H——0OH HO—t— H H—t— OH HO—— H
g H—t—o0H HO—1—H HO—+—H
H—1— ©CH H——OH H——OH H——OH

CH,OM CH,OM CH,OM CH,OM
® - Ribose D - Arabinose D- Xylose D - Lyxose

- The dmgﬁs._sw foux oldopentos oxe TOINYOY - image of above wnentioned sugars, Gm_oSmg
L- Sexies.

Aldohexoses:

— Aldo > Aldehyde gvoup , hexose » Six Covbon atoms

- Aldohex0seS cContains four chival covbon atoms amd exists in sixteen steveoisomer
fowvms (2%=\6)



nzuo.._

D-Allose

CHO

Iol._.ll H
HO——H

H ———OH
H—1—OH

CHOH

D-Mannose

— The Amgnr..s._:m mﬂmsp.

- S5egies-
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CHO
HO—F—H
H —— OH
H —t— OH
H —}— OH

CH,OH

D- Altrvose

CHO

nzpoz
D-1ldose

aldohexoses arve ~mix¥or

CHOH

D- (hlucose

CHO
H —{——OH
HO H
g
H —F——OH
CH,OH

D -holactpse

\ moges of the

obove

CHO

H—f—0Hy
H ——OH

H—f—0H

CH,OH

D- (halose

CHO
HO—— H
HO—1—H
HO—T— H
H—1—OH

CH,OH

D-Talose

mentioned sugavs , rn_osm
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D-(+) Glucose, Dextsose o (ivape sSugaxs:

Gilucose is the wnost abundant sugar. It oOccurs n Tojmxmgr.ﬁj is wixture of m_cnomm and
fruckose) and sweet fyuits such as grapes and "Mangoes.

It ie o constituent of sucrose and of any ﬂo.amﬁnﬁrnd‘.mmm such as stavch and cellulose
It is also pvesent in human blood hmH_uﬂJﬁOK, 0-14.) .

m_;_uw ical propewties:

Tt is a colousless, Cvystalline solid ond is sweet In taste.

I+ Melts ot 419Kk with decomposition.

It s o &mxgdowngl& substanxe. The optical wotabion of a HLvesh Solution of a_r.nomm
is +*112° which grodually decyease *to +52° on Weeping +the solution Lox sometimes.
RBecause of its n’mquo,aowbgdm prvoperties , i1 ie olse called dexivose.

Vv m.ﬁm. ¥O . __.,...Au _Dm = . \rwh_ Nw_ UCOSE '~
() LoboYaotosy Ynethod I~
¢ & Hcl
22 Ou * e Ethanelte. 6% + CeHi20¢
Sucyvose Mmedinm D-(+) - Glucose D-(-)- Fructose

(e 4
Con mcmn*

- Since glucose is less soluble in ethanol, & sepavates out on DOO:SM. the ~eockion wndux
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() commexcial methoa -

I.f
mﬂﬂI.oOmvj +5IPO |w j ﬁm.I_POP

staxch Gilucose

— Stowch s obtamed fyom inexpensive sSourvces such as maize, potatoes and Trice.
— After hydvolysis, the ~veaction mixture s meutrilised wWith chalik ( Cac0;) ond Filtewed.

Lonen Dd.amﬁo.:._mmm out-

C.heymc o) \ ce0 .__. eftIES ..U.H |,f.1" . ) _......,.”.uw COsSE . -

- D-(1) (nlucose is a nonosacchavide which give the vYeackions of D,Lmr&mmh and Ketonic
groups ond ™May be wepresented as open chain _umsr.o,sm_m«o& o&msmmn as shown be\ow -
CHO- CHOH- CHOH- CH-OH— CH-OH - C H,0H

(A) Reachions of +the alde e Qzoup«

— Glucose shows the gevneval veactions of aldehydes. However, it does not fovm oddition
compounds wikth sodium bisulphite ond does wot vwespond +o Schiff's test.

&) Reactien with ﬂaﬁ:ﬂ/n: r.&@j_anu.
CN
o
CH,0H (CHOH),CHO + HCN —  cH,oH (cHoH) CH
D-(+)- Glucose o

thlucose nmbﬁofamdﬂs
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CH,OH (CHOH), CHO + NH,OH “he > CHOHK (CHOH), CH = N-OH
O-(+) - Glucose hlucose oxime
hx KReacthon wWith pnens \Y _ A TAaZLINeE
CH,0H (CHOH), CHO + NH,NHCHs “hp ? CHOH (CHOH), CH=NNHCHg
O-(+) - Glucose (nlucose wrnsm,s&mﬁonojm
Osazone sdowmation.- 14 glucese s wavymed with excess of Phenglhydryazine , then the

YeackHon goes Luvthes to give a nad.wwd:,_sm Product | Known as Osazone, which <ortdn:

two _ujmjatsmﬁ.doﬂ._sn ~weSidue per TNolecule.

CHO CH= NNHHs

erxr T % CMgPIRN, ™ > n_ = NNHGHg & (HNH, + NH3+ 2H,0

CH,OH (cHoH),

d 1 oM
D~(+)- Glucose
Reduction: O.wONoja.
H, /cat Ox Zo»:&?po
CHoH ((cHoM), cHO >  CHoH (cHOoH) CHoH

tion .
D—(+) - Whlucose R Sowsbitol oY .m_cn_.mo_
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HI/P
nrpo.._ﬂnioxfnzo e CHa=(CH)4- CHy CHy= (M, )5 CH = CHy
P

D-(+) - alucose Pitid Nidina

2 - lodohexamne
) Oxiaation

I."'I',"

B¥s [H,0
——=—>  CH,0H (cHoH), COOH
mMild ox.&_.m..:a

CH,O0H (CHOH),CHO

D-(+)- Gl\ucose agent m_Cnoﬁwn acld
HNO
CH,0Wn (CHOH),CHO 2>  cooH(cHoH), COOH
2 4 m.T.n....m oxidising ) s
O-(+)- Glucose ogent Sacchaxic oach oY

mrcﬁod._ﬁ acd
f) Reducing matuwe
— The D_Mmsan:.n q¥oup (—cHo) of glucose is mmm.,_n,_ oxidesed o -COOH gwoup. due to
this m_Chowm acts as dﬁmcﬂ_sm Drmm:bw and TYeduces .ﬂO:or..._j& .«.mDmﬂS».m. and itself
oxidised +to aicnaﬁ,.,n acid
— ﬂnr::@ demmSWﬁD_ID:ﬁm CuS04 + Roschelle sailt)
~ Benedict’s ddpmb.:w (olkaline solution oF  cupric acetate contaiving citrate ioms)

- |—|0__._N5,m .459@.05.@- m )34..)05.0.0._ mU_Cig nv.n- )@Zva
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|

-

(C)

(S )

)

CH,OH(_(CHOH), CHO
D -(+)- nlucose

CH,oH(CHOH), CHO
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D © 6
+ 2[Agnny), ] ov® —  chHon(cHoON), COONH, + 2Ag L + 3NH,+ hO
Tollep' AY¥mMmo. luconote Silvey
ollen's 4@9&03& 8 il

©
+ 2Cu** 4+ 50HT4 N®—s  cHoH(cHON), COONa + Cu 0l + 3H0

D -(+)- Glucose Fehling o Bepedict's sodium §lucenote Red ppt
.«mor@ns.n
Reactions ot the __;_._JQ.. 50 %Y , d M.d_,iv -
Ac dlat 1on -
= 5 (<SHyc0),0
CH,O0H( CHOH), CHO >  CH;C00CH, (cHooceH,), CHO
Acetic Pﬁf&mu‘..mn
D H+) - Glucose — & CHycooH Gllucose penta acetate
Reaction @ith MmMmebthanel and HC):
HCl gas
CH,0H ﬁDIOIVbﬁIO . ﬁI.mOI IIuM > ﬁm.I:Om ﬁOangOI
DAL+)- &lucose L~ ana p- methyl glucoside
.T...nUr..—P tTion Ith Calc \ LA TN N .u a 5D X | age
cH0H (cHoH ), CHD + Calon), —>  CH 1,0,0Ca0 + H,0
D-(+)- Glucose Calcium w_ﬁnodn}n
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Zymase
CH,OH (cHOH), CHO Y > 2 GHgOH 4+ 2C0O,

D-(+1) - (nlucose

S

@ ActHon oY acids:-

— Dilute acids have mo effect. However, when heated with conc- Het , glucose gives
m,ifaudloxmgmi&_%c.qmc,qc; , Lhich s furthery 3veacts with hot HC o qive laevulinic ad'd.
CHOH — CHOH
_ _ HCl | | Hel
HOCH; CH CHCHO — d — N CH.CO CH.CH.COOH

N / —3H,0 5 A 3 ekt
0N OoH HO-CH, CHO Laevulinic acid
(\ucose mafmmﬂcxmgm;&.hcd?ﬂp_

— S~ T&mwoxm§m¢5&-h£4hcﬁﬂ_ Yeacts with of- naphthol mwce Vioclet colour- which foxms
4he basis &f Molish +test Loy ﬁDdror&mﬂﬁhﬁmm.

™~ A tesn ofF olkelies: Lo U._...Q d e B L_Q n -van EXKenstemn ¥ easya &,h ment :

(L ) 108 =R A

— Concentroated al\kalies turn m_cnomn in to Brown YesIns-
— Dilute o\kalies give & wmixture of &)- w,cnown‘n.:lgﬁjﬁomm omd ml-hdcnwdmﬁ
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— This wveackion proceeds through i,3-enclisabion, in wWhich n_::.P:...M of ¢, covbon s
&mmgdmm due to fowvmation of c=c bond.

CHO CHOH m,_._o
_ - .
H— C—OH OH :I_n_lor O™  Mo—C—H
hn_:oéu ﬁzo:r hn_:oxvu
CH,0H CH,0H CH0H
D-(+)- Grlucose 1,2- Ene-diol D-(+)- Mannose
‘= OH "~
CH,O0H
¢ =0
\
(CHOH),
_
CH,OH

D-(-) - Fructose
~The same equlibrum wixture (s obteined when (+)-mannose oY (-)-fructose ~yeacts
with dilule allkali.
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used as instant enevgy
used as UwDﬂﬂjm material
used in "Tanufactuve of confectionevy,

Used in many phavmaceutical pweparations.
Uused as d.mn_c,n.__:m ogent in

source Hdor childrens

and invelids.

in the manufactuyre of vitarmn C.

SYruPs, jams, Candies , wine etc.

ga._»._jm silvery MIXYors-
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CeH20¢ which is estabilised &m elemental cjo.,mm.:

-~

..:...:.p____ A
of m—r»now.w 's

NMolecuwlay

- The woleculay Foemula
ond oleculaxw Em..,msﬁ detexwination.
, rYsescyiec o ﬂ Olde Ny ac QAYOUD -
J /\_ ]
— The pxesence of no«wqﬁ&_ group is deteveynined by ho:oﬁ..z& yeachens—
i > ﬂ&nﬁoran:._j
H., O i > Oxime
CcHi20¢ e 7 Ty
CeHgNHNH, > —urm.&;&mﬁnnojn

D-(4)- Grlucose
phenglh 3 drazine

m.d‘P \IPO S

— The pxesence of QEmT&Lm Qyoup s noﬁrﬁsmm 6& ™A oxidation.
CsH, 05 Ccoon)

CsH,, %5 (cHo)
(luconic aca

(nlucose
chluconic acid 1s o goﬁonodwox&:n aci d no.5+b‘..5._sw seme Number of
mioc.% is h.._n_nr&nwm.

shows +that the no,«ro«_m_

covbon atems as gQlucose. TThis
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& o1 "y e

nydrox

J w.u \ _h\.w g0 ......Hq\. -

- The ~eackion of glucose with chloxide

Dnmw.a_

This confixms the presernce of five T&md.ox&_ gvoups In glucose

S(CH;C0);0
CeHA o(0oH) (chscelio
3 — 5 CH,CO0H

Gilucose

— The presence of on aldehyde and five ramdoxa_ q¥oLps  in

_um the .ﬂ.O:oﬁ._:& weach on
Reduction

CxH (om)s (cHo) = / —  CcHg (oH)
a-H 0
0% & ovbiko)
- Fresence ot .__.." Fiyna anu -0OH an 3.1.1_.._-*._ .
NO
CH, oM (cHoH), CHO -~ s
I oxidation
Psesence of Strod wf t chain ot cavbon atems
HI
CHO0H (( CHOH), CHO .
73

Gilucese

N-hexone

o¥ acetic Djrm_o_ﬂ..mm m._cmw o- pentaacetate.

wolecule.

CeH,0 (00CeH,)
Glucose pentaacetate
contivmed

Luvthex

m,cnoum =

G (cH;c0),0

CHa(cHy ) CH;

> CcHglooceH,)

- & CH,CO0H
‘. Sovbitel hewaacetate

Hooc(cHOoH), CooH
Gi\ucaxic acid ov sacCchanmc acd.

cH, (¢H,), h,I - CH,
:
2-1odowexame



= The presence of mﬂ,nﬁ_mi

seaction -
CgH, 05 (CHO) + HeN

nlucose

b 1w \
Open Cchan Stsuctuye o3

— Based wpon +the above
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chain of cavbon atems can be confymed ._um the hu:o&-_jm\

N _~ COOH

Vs hydvolysis
NOH = Cstuo, T

&lucose cyano ramd...s

> CgH,05CH
OH

HI/Red P
ﬁan nI~| CH -~ nIun CH,~ ﬁIpu C O0OH

i- heptanoic acid

(T IUCOBE |~

cbseyvations it can be concluded that %_Cnomn contains -

o) A mw.q&m.aﬁ chain of six carvrbon atoms.

() Oope aldeh m_n_m. Q@voup

) A _uigo.nm o lceholic group

Jv) RBoth D_Lmramm and ﬁ«.:.snydx alcoholie qroups present at teyminals.

@) Each of the +wemaining four corvbon atoms covies one hydvogen and o :an_.qoxm_

Qeoup -
— Theve fox , the lﬂ.o:oE._Sm

open chain stwctuve (was proposed for m—c.nom.m.
5 4 3 2 |

<
CH,0H — CHOH — CHOH — CHOH — CHOH— <cHo



? u

— The open chain steuctuyve of

— Cnlucose consumes -ve vTnoles ot

L

neYy conmhvymation
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@Enomﬁ

by HIO4 ,Peviodic acid ( Malaprade .«mD@m:&u .

of Lovmic acid-

HIO04 ONd

m..cmm L mole of hod«jQ_LnT&mm ond s moleg

IS contivmed _om the oxidahve n_nbco.mn of m_c.no,«u_m

CcHiCc + S IO o sy HCHO + S HCOOH + S HIO, hHo&Dc.u acid)

oxidative 0_0040.&&. con be J)m.vﬂnmmsruﬂnw as “Hollows—

This
%:o CHO
|
m:ox CHOH
n_IOI IHOJ. WT—DI IHOJ.
n_..IOI Ist Mole Am_.TUI 2nd Tole
— |_..I-| —
o CHOH
-
o HCHO
(n\ucose Fovymalde T&@o
PLﬂi,JaaLﬁﬂoz ol D-(4)- nluco
The

(af)}

open chain structure of glucose
of stewepisomexs ove 16 (2% =16),

\G SiewveoiSomey ovwe

Known

=
—

CHO

_
CHOH

m:ox
—_— -
CHOH

+
HCcOOH

Fowvmic

in +he

CHO CHO

l HCOOH
et +
OH
HIO4 — T HIO,  CHOH HI®s4  HcooH
AR Téhon ——  + — ‘
3rd Wole + athmole  pegoy Pth™Mee  Fowmic acid
HcooH Fowmic add
Fo¥xmic oc<id
ac\d

foxm of

8 paurs o} enatiomers

hove 4 chival Coavbons . Thevefove possible mumber

(ed+8L).
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— The 59&;49:& occuxing D-(+)- glucose (s only one of 16 sSteveoisomers whose absolute

ﬁOjT.mcﬁnf.Q.j was assigned by Ewmil Fscher in 1891 ( Nobel prize 1302). Its enatiomeyr

s L-(-)- glucose -
CHO CHO
4 ———OH HO——1——H
HO ———H H—T—0H D and L ave mnon-superimposable
H —t—-0H Ly e and MMiYYox .:Bbm.m of each other
7 — OH HO—1—H
CH,OH CH,OH
MUIﬁ.Twr gﬂ;ﬁOhm —l Iﬁlul o._—ﬂﬁb.wm
> _i ymito hons ﬁ.“_f H.Ufﬁ N _f‘.w,.ﬁr._:.._ STEUC w ATE

— Although +he open chain strycture explains +the wmost of the weaction given ,oax the
D+)- glucose but some Lacts comnnot

be e xplained hD.Im._”Dn»du& W,._ this  Structure.
— These Ffacts O¥e Qs undew —

(1)) GCilucose does not form on oaddition compound with godium bisulphite ond does not yespond
to schiff's test; which ave chovactewsistic yeactions of Q_anrmmh.

(v Gilucose ~veacts (Wikth NHPH to give an oxime but glucose vmﬁgbnhwbwn does mot. 1t

™means that +the —CHO gvoup is Mot present In glucmse pentaacetate.



Learn Chemistry Online

(i)

D-(+)- Glucose is exist in two isomexic Hoxms -
o I,w,.._ 1UCOS _m |,_r|.T.|., ¢ r..|r
— Cwystallise from aq. solukion of glucose — ndamwn.:..mm from oq- selution of glucose
using cold ethano! at woom temp- using hot vaa._nzsm at 37 k.
- Mp 419K - Yo.p. 423 K
— specific wotation of aq. solution is +112° — specific yotatien of aq. solution is tis°
which wﬂbm:D:& d¥op to +52° aftex which mA.Dn_:D:m_ vise to +52° oftex
some +time. somMe +Hime.
— In aqueous solution, each fowm slowly changes into an cquilibtium mixture of both
the $owxms . This prooves the ﬁrgmn mn m—umﬂnh_.n. v ototation of botlhh the Forms.
o - D- (X)- Grlucose . equalibvam i xture —wlblh+v- (n \vcose
[«]y= thar [«), = +52° [«],= 418"
This  phenomenon of chamge in mwmn._.r,n yotavion of am ov.r.nnzm.
ackive compound , Loith time, to am equwlibvium value is Known as Mutawvotation.
@)

(hlucese yeacts (oith Mebthanol in +the presence of n_;& HA 4o {evmn mixtuve of ?mi:.m,la‘ul

m_:now...% omd ?nﬁam_l@-ea m,cnoﬂz_n. _piso:mf either of 1the J_Smwr&, .w.:nom...mn contains Gﬁﬁm_ ome

extra \.3&#.5&, g¥oup , its behaviour

(v) The Uv spectrum of glucose does mot

similar to that of o fy|| acetal.
sWow the presewe of an O._n—nfmn_n Froup.



Learn Chemistry Online

- The open chain structure of glucose has cevtain Iimitations. Thevefoxe a nmn:n styucture was
pvoposed fox glucose in which the oldehyde gvoup is mot free.

- The oldehyde group fowms an intesnal
- Due +to fovmatien of cygclie hewmiacetal ,

steveolsomers ove a..?nd._sm in noﬁrwidﬁioj at

hemi acetal with Ca—OH.

new n.s__,.‘ﬂ:flﬁ centey mmﬁa,ﬁo...,mw at C, . Thus tweo

¢, axe PO ssible.

- The isomer Soc.:am -OH gvoup om the Tight hand side of the vviewey 1S called &- form
Wwheveas bthat having —-oH gvoup on the left hond side of +the Vviewer is called P - Fowm.
Such a4 poir of diasterxeowews, which diffeve in nosb@c.«otnﬁ ot C,, ove called OQOMNoMeYs.

I _ OH T.ﬂ._my.ﬂ ga
/ﬁ‘ side of

Viewex
-2 _OMW

HO—=}—H o
H —— OH ;
H

¢CH,0H
K-D-(+)- lucose
[x]y= +112°

side of ﬁ\....
viewey
H-2l_0OM
HoO—=}—H o
H ——0H _
IIM
bﬁIPDI

B-D- (4)- Glucose
_”xuen +19°
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* Eviagyece I\n QA VOY o4 cuclic (=X | ' ARA) STHNUCTUYE
¥ J a i » _. ﬁ; |r i

Explonation oOf ™Wutavotation:

— The phenomenon of wmutavotation con be explained on the basis of cyclic structuve of
glucose-

- Each of the two «- and p- anomers of glucose hemiacetal, s ...‘mnrn_,__m ramg,mmp& rya.
water into the open chain form of glucose To.c._.jm free D_&mrmmn Jronp.

— Thewefoxe , in @aq- Solution eithexr of the avower (s converted n to equilibrium Mixture
?«o:&? open choim foxm. This equilibvium Wixture ﬁudwnc._j..jm botlh omnomers ( 36/ o- >
6t /- B-) and swmall amount of open chain ferm. The equalibyium wixture has Pm,umﬁr.n

~otatien of +s2°.
— Hence the phenomenon of wutavotation (s due to ©pening or closure o Tm««.”o?*n_i:m

) OH \ Ho H

c= CHO /n_.-\
H-2l —0OM V H-—=—OM H-2 oM _
Ho—=}—H o _— HoO— H —_— Ho—3l—H o
H —+4—O0H _ H= OH H =2 0N
H— H =2 oH H —

KX =D-(4)- ;nlucose open chain D -(4)- (nlucose B -®-(4)- Gilucose
hon“—bﬂ + 2t HOAUUH + 52° HRU = +19"

D
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,\\1@# \cal veactions of _.—_ﬁh;::n :
— Tre +tpyicol aldehydic veactions of B-(+)-glucose such as fovmation of cyanohgd ¥in, oxime,
osazone ond yeduction of

ﬂmr_:)m and Tollen's .ﬁmQ@mjﬁm can be explaaned on the

basis of sSmall amount of open chain Hree aldehyde forn PYesent in the equilibyium
wmixture of the two anomerxs.

When open chain foem Yeacts (with o particulay .d.me,mmspl R gets CoONSUmMmed Cnd
nital m.h_‘c..:_.d.«..cg is disturbed . Thevefowe YneYe open chain

is pryoduced +to vTestore the
equilib¥ium . This pushing the Yeaction “oxwava-

— The concentration of the open choin Lowvm in the inital equilibvium wmixture 75 ‘oo Jow
( less than ©O:'S%) that it connot inibate cevtain ~eversible

o0s bisulphite odditien awnd sSchift's wyeactien. As a result §'ucose does not Undevgo
these ~xeachons-

O._n_n_‘am._.n Yeackrions such

(— [ P 1 .
3. Formoation o mlucos\des: -

— Roth - ond p- glucose present in equilibxium Wixtuye -~yeack n___?n...a_i._m wWith CHOH and
dvy Hcl to give cCowyesponding wethyl—D- glucosides.

I/_-\oniv ﬁ:@O/—\T—
C C
H-2 oM _ H—2—oM _
HO—}— H HO-Sf—H O
H H
methyl -« - D-glucoside methyl - - - §lucoside
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—The glucosides behave as full acetals as kfm& have been formed wm the veaction ot lhem acekal

Wwith one ole of ywethanol. Being acetals they ave Ta&dd,mmmm back 4o glucose ovid Methand

only In acidic solution. As they ave ot Tdn_ad_d.mmm m.m aq. solution they do Not undergo
wutavotation. Similarly 4hey ave viot Ngdwlgeed by aikali present In  Fehling Solution o
Tollern's .qmbmmj* and hence #Sm& dc nNot veduce +these Jzno,mmsmm.

Foyymnation o1 two pentacetate:

— LiKe §m+sm__ @_c,nom._&mm‘ &_cnoum Ppentaacetrate also exist in two anomesic Foxme which do

ot have Lyee —-0OH gyoup . Ddue to +thic I\.mm ave mot Smmdd.mmm.m in aqueous solution +o give

G_umjﬁfoc.sQ,.umsan.,_nho.ﬂspSn.SmﬁnmmoSo.wJ.mo,nwc.u‘.».rZ_..uo:+0h0d.§ Comvesponding
OoxXimes-

Aco_ H
I/m.\o_pn /0\

H s o.,.n_ :I»Io?_
al - - Aco 21—
AcoO—24—H O Ac = CHCO o . H o
H——0AC I.Iu.llo»nv

B H—S
PDINDDD h.nIUO)h

X -D-(4)- (nlucose pentaacetnte B-D-()- Glucose pentaace tate
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nawovtT | JEe< Clon rommula 4 ol anog (2 nhiucose + »

. b:rocm_a Dan:n structuvye of glucose , 5..nm_m explain the chewmical veactions of »-(+4)- m_czowm.
but +hey awe Mot true wepresentation of "molecules.
— The oxide link which joins €; and Cg oppears to extend fyom backside of the Molecule to

the fyont side.

- The actual molecule can be ~Yepyesepted g wotating ¢, and Cg bond (this does mot
Change twe grmcﬂbmgug _qd.:)m —~OH Jroupy <m4Inn:m_0¢¢DnTnn. to & and then _..Jx._:m.
Ciand Cg positions by OXide bridge which extends from back of ¢, +u» back of Cg.

- Base on +hese cConsidevwotions, Hawowth prxoposed Snxnp.moﬂo., stxuctuvre for Al.o-m?;oun
and Pp- 8-&_$nomm.

H Ho
CHO CHO /n\o: /n\:
| [ _ J | )
H—}p—OH H——0H H—f—OH H——OH
T - . Ho—h—W Ho—fr—H - Ho——H [}
H—f—OH H—f—OH H—f—OH H—f—OH
H—fz—0H Ho ch——H Ho cH—fs—H HocH;—fz—H
«CH,0H OH e S
AL-D-(1) - Glucose B -O-(4)- Glucose

D-(4) - Glucose

Two .5+ndnfo.1mnm ot Cg Fisher v.«au.mn.f.g o n.mnrn mﬂrnowb
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(1) (1)
oL~ elﬁ‘*v = ﬁ.—-.,:.hﬁomm ( (hlucop Hﬂ_ ranose) m - D Iﬁlf u - (nlucose { \hiUCo \ ,.w anv
+1g:- Hawowstn projection formula

=l

— By convention the oxggen atom of the hexagon is placed ©on the wight hond cide omd away

fxom viewer.
- The — ¢HyoH group is wWwrittenn above +the plane of the J.:Jm for mcmo.;ﬂw Tm_oﬂm-_jm.m.c D-sexies,

wheveas for L- Sugars i+ is wwitten below the plame.
— A\ the -0H qroups located on the ¥ight hend side of +the
those on left hand side cve placed o bove the plame.
— The diffevence between the o - amd p- forms is that the —0OH at C,
o— doxm ond wp in B -Joxm.

plana¥ diagryam ave placed down ond

is wyiten down Tn the
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-an OGnalogy with pyvan (the six wmewnbered hetevocyclic ¥ing containing Oxygen) the six membeved

ﬁjm written for (+) glucose ond other aldohexoses is colled Pyvanose dﬂjm ana its m*anowimm

ave called ;.«ojom.&mm. Thus 11l Tveprvesents §m+5a_ﬁx|b-n+v- m_cnom&quom_mm and émiﬂ_

p- D-C+) - glucopywanoside is IV.
¢ €CH,0H
CH,0H 2

and

_uadoj

Cin)

Corroxrmationse o y . 2 ™/ : iy
b4 0 b4 ana X ) fn | WO S
- L J .1 4

- (nlucose 1S  Six membkeyed ism amd Qso_omocm @ Hh nan_o_).xb?m omd hence shows the
conforxmationo!l structu-ves.
—_ X - Dbm Qﬁo,,amm.w of n.-xmwns_:;nu &~ Bam_snoun shows +that |t has chroar %Od:a
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e > mﬁ.cn.*ddmo_

a > axial

(V)
AL~ D- (h\ucose
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Fructose 15 the "most important Ketohexose.
I+ occuvs Eﬂmmf in Feuits and combined with w_.cnomm in Sucyose -

It ™ay be pwepared by ruo.,.,o_aw..m of sucvose Followed wm Hactional némﬁbzmmo&%,

in dahlia tubevs),

Ix s 00«53@.«0,..9:&. obtained by acd- ﬁﬂﬁﬁ_ammn_ Sa&o_amﬂw of inwlin(a @ofmcnngd..mm which
o Ccu¥s

ne

(GHieOs),, + MHP

y ™M CgHR%¢
m_,& S\Oa _— .,—\.w O wﬁ;\ulo ﬁ..._ m\HA.U|

Frsuctose

Fxuctose is o cColouvless ndmmm&:,:m solid -
™m.p. = 375K

sweet n taoste.
Tﬂmf,& soluble N Wotesx and alcohol.

It is _Qn<o,ﬁo¢0¢o«m and knoon asS |aevwlose.

Cnevy m..r_u— reactl Ors —

Fructose s a ketohexose ,so it shows veack ons of ketenic group.

ﬁ_ H,0H CooH ¢ 0OH COOMH
B |
Br,[H,06 C=0 HNO _ _

o 1 & > .

z& —Tation (CHoM) 13 ot on ﬁ.xoéu iy o
~Yeacti o) oxidation . 3 oxi COoH CooH ?_Mno-:.n acid

CH_OH ....4..7«&...0xm Toxtowie acd
Fexuctose

m?—.oﬂﬁ.o acid
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Fructose
%Inz Fz:por Pnr:mzr_ NH, .ﬁhnrwnovuo H:»\z._
CH,OH CH,0H CH,0H M.‘Ipo COocH, ﬁ_...IpoI
_ _
ﬁ_./\’hou 4“2!01..— ﬁ_.“ ZZIﬁﬁIw ﬁ_.”D ﬁDIOIv&.
_ _
(CHOH), (CHon), ﬁn_.xo_.;w Q_.':ooonzb 3 CH,0H
_ _ .
CH,OH CH,0H CH,0H CH,0 COCH4 Sowvbitol +
Z -
Exuctose Fyuctose Fructose Fructose avmi tol
: entoacetate
Cyanohydyin OXee phenylhny dvazone )
tructuYe WI* v ¥UCtTO u_.r
- like glucose, a tentative styuctuve fox HFwuctose ™may be established on the basis of
follown g O_Gmmd.(:)m -
i) The nolecular Fowmula of Pructose is CeH20¢ . which Ts detewmined on the basis of
elemental analysis and woolecular weigh determ nation.

@) Toe presence of & Cavbonyl gvoup in Pructose is estoblished by the Fovmation of oxime,
Phenglhydrvozone amd cyanohydzin.

() Reduction with conc. HI and Yed P at 373K @..cmm T-hexane oend 2-jodohexane . This indicates
+hat the 9<Six corben otems

in Fuctose ove Qﬁoﬁ&mm w a mnﬁ,o.mw_:n c hain.
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dv) On oOxidation with MNitvyic acd, a vixture of L.H._r&n_dox&mﬂc#nd._n acid, tartavie acid and
w,aho:n acid is ocbatained. Since all these acids contain Hewer carbon atom than fuctose,
the covbonyl gvoup must be present as o keto gvoup.

(v) Thot fyuctose is a 2-ketohexose is shown by the ho:oS._:m Ssequence of weactions.

%IPOI J)IPOI CH,OH CHs
H
c=0 e oM H,0 L ,© H1 | _w
HCN N 2 c s

T_nIo:v «_“I%I.w. : o PN m!noox
_ 3 A _ 3 A%IOIVN nn_..I..wgu
CH,OH CH,OH CH,OH CH,
Fyuctose

. .vmlSnI.&, copBaic acia
V1) Unlike simple Ketones Jructose ~educes ﬂnr::m and Tollen's veogent:

Vi) Fowmatien of a pentaccetate on twveatment with acetic arhydvide indicates the presence
ot fve hydroxyl gvoup.
Will) On worming wWwith alkali it gives an equlibyium wmixture of gludse fuctose ond mannose.
— on ihe basis abkove veactiens , a +tentative shuctuve for fructose may be wxitten as
follows-
CH0H COCHOH CHOH CHOH cH,OH
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? MALWOYTN STructuwuwye O3

13 2 ﬁ,¥|4__lnli ctose:;

il P?:ocar m dxee state Fsuctose has the Six -membered nmn:n ox the pyronose stywucture but

n the combined state gcuch as in \?.CnTom..mmm. disaccharides such as sucyose etc. , fhuctose

D_Ebaw has -Five ™embewred

nan:n d.:gnw sthaucture ©7 the Puranose structure.

- The Hve membered ¥ing of fsuctose is similar 1o Hfuvxamn ( five membeved fand,onn_nCP

n.o.qjeocj& Dggj..jm Uxa.mﬂﬁv‘l?mimhqﬁ fructose

colled Fuwvwanose.

— The Fischex and Howarth p¥djection fowmulas +or «- amd B- ® +fructuose ave as below:-

Fuyson

| J > |
HOCH,—T— OH HOCHa O CHOH

Ho—— ’

H - . A OH = H OH

H _J

(CHOH g
o H
K- D-(-)- Fsuctofaranose
r— 13 O
HO —5— CH,0H HOC Wa OH

\

HO—E—H o

g - D-(-)- Fsuctofuranose

I

OH H
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I+
HO
2" o H
I .
OH hnIPoI
«K-D-(-)- _u.anwdwu#Qﬁomm. ﬁ ci) B->-(C)- ﬁdcn*dwujﬂnyjom.w (¢ L)

— Wwhen _oc._xm CH,0H alone o or_aﬁm_ with one ov Mo¥e -OH groups ove present in the
less stoble axial position : «..5@ ._::v?.:m talkes place to avoid i,2-diaxial intervactions.
— Hence , the oYVosacchaxides pwefer +o exist in the Yeverse choir confoxmation called

ic ~athey than n +the moxmal chaiv conformatien called Ci

|
CH,OoH

ol—D-(-) - ﬂucnwaﬂudﬁﬁomnm 1¢) B-0-(-)- F» cﬁ?ﬂddbﬁomnm 1¢)

— 4¢ omd C¢3 conformations of o«-v-nuunfdﬁﬁdvadnjowm ase o\most m.ﬁc,p:m stoble because
the wsmﬁ.ﬁﬁm:.& due to axial-cHpH and aviel CsoH in IC s D%vmsmoxm _om tWwee axial o Tn C 4
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— 1c confosmation of R-o-(-)- bu;n.rdt&dﬂﬁpmm s much "ove sStable than C1 conforymeation

because n c1 confsewnaotion CHOH gwyoup , C3~OH and Cg OH owve W oxal oxientation
whnile \n LC confeemation +hexe axe Gﬁam two oxial qroups at ¢ amd (.

— The PMR Studies show that in aqueous solution, D-(-)-fructose exists as an equilibyium
mixtuve of the ._uo:o,b.:‘@ +ouw Daﬂ.md.xx_‘jnwi%m. -

K — D-(-) - Fyuctopyranose — B - D-(-)- Fructopyranose
(37) (31°7+)

L I

X - D-(-) - Fyuctopyranose ?nv = P - D-(-)-Fructopyranose Tnv
(3%) (571°/-)
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— Like othes cowbonyl compounds, glucose and Fructose weact with one molecule of v_:mjm_rmmdoﬁsa

ACtoOnN ot

rry

Learn Chem

€ _.__; INYaracinc
J (")

to give no«qmmﬁoﬂmij vrmsm_rum...oNodmm.

— T4 excess amount of oj@ﬁ&;mmﬂowﬂsm s used then o compobuwnd Containing two 17»&;&&_43_2
Yesidue (s obtained (which

~ Gilucose and Fructose Fowm 4he same osazone ond +his Hact help n nm&n._u._urms& the steyxeo-
-chemical -selationship

CHO
MIOI

\
Pn:ozw

(
CH,0H

Gilucose

CH,OH
_

=0
|

H
hw.._o vw
CH,0H

Fsuctose

CeMs NHNHL

r
—H,0

nPIm.ZT— ZIP

~

betwoeen them.

istry Online

e xXo

Te known as Osazone.

= ZiZIQhIw
\

PﬁIDIW - n’Im NH4.
_ - N
CH,0H "3

Gilucose

ﬁrmja_ram«pﬂo.:m —

CH,O0H
|
C=N-NH ﬁﬂIm.
|
| —GHsNH 2
CH,0H — NH,

Fsuctose

vfmjm_fmmgﬂo.g

CH=N-NHCMHs

_ﬁ = N-— ZIthm.
|
(CHoR)

L, oM
Osazone



= The

&ﬁcm

osaazone

sanMm e

Fowvmation

OCSazomne -
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wmvolve s

the +ivst two carben atoms , Thevefovre D-mannose

's also

~ D-mannose diffeves {xom D-Glucose 05,& in +the mr.ndnonras:.ﬁm?u axound <darbon -2

)

Meck

e

and

chey

S

CHo
I

H— n_.ul OH

R

D - Glucose

mechamn)syn:*

—

Y1 f v on.

CH=N-NHCcHsg M..Iuo_._
R C=0
* R
R
osczond D-Fyuctose
n_,-Io
HO— C—H

D-Mannose

— Ewil Fisches suggested that the hydwoxyl gvoup odjacent to the no,.‘.ro.&— growp in the nitvally

foxmned cjm@_;an—dﬁuﬁjﬂ s OxXidised ,o& excess vrnsm_?mm,.ﬁu._sm n....:m molecule) to mmsn%nﬁm a se(ond
Oo..,_ousm__ group , which mc&unp‘cnjim Yeacts with 3vd wolecule &f vrﬂ&.fan_l_dﬁsm to m..Sm 0sa2one.

CHO

CHOH

|

R

=
p:mzxz U.L..

r 4

CH=N-NH(Hs

CHOH

\

R

CH =N-NHCMHs

((HgNHNRH2 \ HeNHNHa |

— = c=0 Cets —> C=N-NH(Hg
- Ccrghvz \ — H,0 _

- NH, R R

dSazZone
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L_imMtations ;.f Ischney Miecnani sm.

— It does mot explain the oXxidation of hydwoxyl qgeoup oy ﬁrmja;aLADN-_ﬁm which n fack

15 a mgjm .ﬂ&h—:n,_j& p@hjﬁ-
— Only one hydwoxyl group undergoes oxidation and the excess veagent does ot oxXidise

the 4@395‘_5m _pmm...oxa_ Q¥Oup-

— This mechonismm does mot expladn +he .ﬂ.o.q?niaj ot aviline amd amwmoricw

)) weygana Mechanism:

— An altexnative wechanism was proposed by Weggand which predict a yeorvangement
H

¥eaction , Known as Amador dmoépdmosgmsﬁ

|
H N
H S x /nﬁw g NHCHs

H o - L. NNH ﬁhIm.u :
Nc”? HaNINHCGHS = Tl
c H “H,0 ( ¢ H 7
# /0\ Hn~ /0\ —
H” | (n*= 'Sn) V o
. Phenylhyd vazone H-bonded inteymediatec Tw loses
o line *r«dcms intyvamolecular process)
H N-NHGHg * ~» &
N HQ 2™ I/n\\z
| GHgNHNHa ¢ CeHgNHNH, ] ki
C=N-NH(Hs o | REPE—— c=0 Bk aii
_ ~\OH _ ik —HaO _
R 3 R R
Tmino ketone

OsazZzone



Learn Chemistry Online
—The mechanism of osazone Hfoymation Tremwm Tructose :-

H 0 ~
H o H o\ z/n\ H
/n\ SH Hy NINHE Hs /0\ H TR
I\_ — \_ . O/Z\ZIhoId
_ T SN-NH(H g A
R R
a v:ﬁ.&_rmm«pﬁo«ﬁ H-bonded intermediale A; loses
anmline I:.chf inlvamolecular process)
H N-NH{Hg
N\ 7 He n%z-zxn.zm H 2°
_ GHNHNH, CeHsNHNHL )
5 - NH
C=N-NH(Hs - ° - 3 c=NH C¢HsNH,
_ ~NH, _ -H,0 |
R R, R
osazone Tvino ketone

~ HoWwevex +his mechanism does not explain cch the reacthon Step with +he Iintroduction
of two wesidues of vgs&_sama‘pn.g In oOtheY wowds, ETm the oSazone does vnot C.«&n*&o
o fusthex intromolecular .ﬂﬁodﬁg@nﬁg .sco..c.ﬁm the C, position.

- This problern is Further explained on the kasis of Uvmngmav..hu Yethoed -

- Spectroscopic Wethod eXxplains that Huxthex veaction of the OSczone is prevenied dua o
1ts wﬁ.?r,.:wna rm chelation.
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n

_ _ o¥ _ _ R > CH,0H(CHOH),-

= N-CHg U;\MUUJ

ZIﬁmIm

—This explanation s Fusther Suppox ted w& the obseyvation +that C,Sma«j?m».x,_nozm disub -
-sthituted T&&%QN,SR ﬁ&fﬁ ngmkfanﬂfé__f_&mdnuﬂ:mv which cannot e chelate ul:& .
psazone %0;3.5._ Yeoacts “Huvther wWith aldose +o w_,c._sm alkazones in which o%az2one fsymation

_V,qo.hm.hn_ O_g& +the whole corbon chain of the .WF&DJ‘.

CH
V <
CH=N-N
[
C
%IO CH3 &k B ZA Ha
EHOH + 9 HN— N=CHe oo dng o o Ha + 32
e .
) C.H =
Erok R:Zm*fa_vrmsm_r&mﬂﬁﬁn _ 6Ns 4NH3
En,oH c=N-nNLTH
CeHg
Aldopentose F e
ﬁI“ZlZ/huIm

A\KaZone
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%Io %:uz..zzp.:w CHO C H,OH
0 - _ |
_n: 4 3CcHgNHNHa A_ulz-zxn...:w. Hel G Zn e
> > ( B [
ﬁnﬂ:owi —H,0 ] nh_urorvu Hydwolysis ﬁ_xoruu CH400H (€HOH),
— CgHgNHa ; |
Reduction
CH,0H - NH;3 CH,oH CH,0H CHOH
Gilucose Qsazone Osane hxn.wdp_n—ﬁ_.ﬁmnv Fxuctose
Glucosone
_ o 5 N T rsuct ,r.u”_..r to gluc R..u.u e’
C H,0H %IuOI COOH co CHO
_ _ _ _ |
C=0 H, /NI CHOH HNO3 CHOH A (CHoW), O ZQ-IQ - C HOH
R_:o:r ﬁ:o:r Lo) ﬁzoxum —Hy0 n_: e M ﬁ_ HOH),
OID.OI OINOI CH,0H CHOH CH,0H
Fructose vo.arama_n alcohol Gilucome acid mruo: Lactene Gilucose
(Sovbito))
Fe*? \Ipo

2.

.|ox‘.mn1$g

> (n\ucose
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Chadn lengtnening anad chain \ =

e . _. orvtem Y __L 14 Alapose

~) —

Al Lhain 1engtnening  n Alaose !

d ! ‘ _1. “.__,»ly-.__. — "\.% nngrne .,.U|.... .

— This 0&17&0& consists of hO:oru.Jm four steps:-

d) The D.umfmmm group of an aldose vyeacts with HCN ‘o give naoﬁo_:an.«,_ﬁ.
H
I

- T

H
- I
+ CN —> R-

*

”

HCN

- CN —— R

R-
50

=5

=) ¥ New chivali
- C—CN N
| T C Center w&
- oH
- Since o mMew chivolity centexr (") is generated in this pyocess, a mixture ofF two Stewveo-—
-isomexic cganohydyins  is Obtoined.

i) Iamﬂo_mw._u of naDjoramd._s gives Do.q«nu_uoj%s& Carboxylic acids:
() Cowboxylic acids convextse n to lactones on heating

o~N-I

V) Reduchisn of lactones Wméw on aldose 005&”&5..3@ oNe woYe cavbon thon m*&.d\.ﬁmsm ﬁbg—..

CN COOH C CHO

HCN " OH | pgaqsoq H OH A H il TR ng M oH

_ > HO H —> HO H —2 HO H —3 HO H
RO H oH 2-H804 IH~H OH H Ht H OH
H oH H oH H oH H oH
HO H CH,0H CH,0H CH,0H CH,0H

M MH CN COoH cO CHO e

CH,0H - . 1.Bas04 ITT H I\ Ho H Na-Hg Ho H

D= RAx Uu. ose HO H —> HO H —2 HO H |T|.Hllv HO H
Ry . H OH  2-WH;S0¢ .._H_H oH H H oH
Hen 7 H o o oH H OH H oH



CHO

| [o)

HDIDIvn# ———
| Mild
CH,OH

Aldohexose

CHo

! NH,0H
(CHoW), —
_
CH,OH

Aldohexose
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COOH cCo0® COoH 410
_ co | H,O0 =
PﬁIOI:. EIV hﬁ—IOI—# ﬁn—+~ ava > _ ey o 5 ﬁmIO_‘.:rw
muI».oI CH,OH . Fet? n_hr oIv.w ~E9, CH,0H
CH,0H Avobinose
of-Keto ac\d C p.&o.umswdwmv
odification of Wohls wnethod:
CH =NOH CN = _ 4 CN CHO
_ (Crgo),0 _ o _ e (EHoN)
(cHoR), ———=5 (CHOCOCHy) — (CHOH),4 e W)y
_ 4 : 4 | degvad ation MIpo -
CH,OH CH,0COCH, CH,OH
oYime Mitvile demvative Cganohydyin Aldopentose
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MNMONOSACCNOY |\ ac
| _a...m &€ © L \T) ;_ A C OO
— Howaxth wethod (1926)
— D-(+)- Clucose , on +treatment with CH,OH and L..,m HCl gas undery ;.Jmh_c.x. qive ™ X ture
ot methnyl-oc— D= glucoside and methyl- p-D- glucoside.

n,||I.J

H—+—O0H
HO——H g )
( _ Zmid_t x-D- (4)- Galucoside
CHOH il bt
e [ISSE—
Mgt CH OH -
Ho——H O - CH,0H
dvy Hc\ gas . I
H——0H S ..:....ﬁ.\\
. ’ H H
et — @
CH,OH
Ho———H .
D ~(+4)- &¢lucose o Zm*.fa_tmnei (4)- Galucoside
H—1—OH
HO ISR
CH,O0H

- These two issmes sepovated amd p- isemer (s Used Hor .q,::m aize detewmimation
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QAIUCOS¢ e ¥Xist Q L-E £ . NS ¢ Y DoY)
m :

Q ...

H H
/n\ ﬁIh,c/ﬁ\ HO “.
| \ J ﬁJ
: (CHy), S04 ’ _ - dil Hel ) —
HO — H O > CHO—T—H O —_— CHo——H O
H ——0H NaOH H oCh Ixm«d.am,.w of G
- X N —4——0CH
B 3o.I...u_D¢_a$ ot 3 —OcH, qWoup s
W — 4xee —oH M- o} ¢ d M |_||L
ﬂ;ﬂoc.‘um |
CH,OH CHOCH, CH,OCH 4
_Smrs&_, B-D-(+)- m.chomﬂmm _<_n$d—-m.u~h. e-tetva-0-
mQ_COn.o?..._aDjou.ﬁ_nv ety p- -(+)-glucoside
,COOH |
H E QCH3 Cx - n;n
CH0 ot Cleav age (o)
H OCH, T\., I cooH CHO
+
LCooH I|~| OCH, H—— 0CH,
Trimethoxyglutarsic acid Ok b
mm OK.ND&J(& ﬁ.IwO I..Wll H IZOU ano —_—
Cleava «— _
' COOH (i C&I %, . OCH; [od H —— 0CH,
uﬁ 1 . H —+— OH
N R ST CH,0CH
Ca-Cib nn.Iu.onIm In 3

. - i -
a_gmt...oxmmcnn inic adid

open chain aldelryd
CleoNnage (&) Tniewmediate \ atid & e shaucture
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CH,0 H H =
3\ / ﬁIwO/ r ID/ o
& o &
LhE  Ealhe _ H—1—OCH _ H —f—OCH
. (CHy), S04 . dil He | .w_
HO — H O —>  CH,0——H 0O s cHo——H 0O
H L NaOH L— I&mg—awﬂw of L
4 Sm;a_oins ot H —ocH; gwup H
T_|m OH .ﬂdﬂm —-0OH Inl_||I°hI.w Q.m. h- b —t On.-x..w
DINAVT_ &nﬂog—um DINODIU n:hon—.-:w
Emfsa_ B-D-(+)- m_cnomm.m e Zum_d_-n-w‘m ,6-teltya-0 -
ﬁo:ﬁonohrxpsom,_mn ) ém;&_ B- ?n.&-m—Cnom._Lm
'COOH
H AI QCH, C+—C4
» COOH Cleavage (&)
|
. . COOH CHO
S@I;oxm malonic acid _
H —1— O0CH, H —1— OCH,
(Not fovmed) = 2
oxidative  cpo —— HNO> CHE —— H
Cleava N s D ——
| c=o H ——
Rk 2 7 e | [ Lol e
H = OﬁIw T— 0CH,
TII..
e . =l ﬁn.ID.OﬁIu nINO DI@

4 9

mv._j)n*g.vﬂwr»hﬁ..jmﬁ Dﬂ..—& nr__mn__(o.@m hpu H%.ﬁgm&mﬂmﬁ e 0105 chain p-&ﬂf&mm_ Ugngd.m



)

— A paix of diastereomeric aldose whose contiguration differes only about c-2 ove called epimers

e xample 1 - e-a*cnomm 1S

CHO
H—4+—0H

HO—F+—H By, /H20
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H —— OM
H—f—0H

CH,0H
D-Gilucose

h 4

COOH
L om e
Ho——H -
H—— OH VS
H———o0H
CH,0H

Manvonic acid

an epimex of p-mannose .
Thntevconversion ofF such diasteveomers i cColled ﬁ_upgmd‘_.mbiuj.

COOH
H—4—0H

Ho——H
H —t+— QH
H—=CahH

CH,OH
Gilucenic acid

o
HO——H ~
Ho——H _%

" _

H ——0H

CH,OH
Mannonolactone

ﬂad‘_o::m

e ——— S
T —————

Epimerisation

ZanIm

HT
Reduction

)
>

COOH
HO—F—M
Ho——H
H ——— QH
H —t—0OH
CH,OH

Mannonic acid

CHO
HoO—+—H
HO——H

H —+— OH
H—+—0H

CH,OH

D- Moannose
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- D-(1)- glucose evists in two isomexic Fowxms.

(" «- m_chomﬂ — specific wotation - + 112° ™.p-= 419K

]

(i) p- glucose — specific wotation- + 9° . w.p- o 423K

— Both ndmmwo_:sm forms «- and P- ore quite stahle. However, in oaqueous solution , each foem
m_oa_m changes W to o equilibyium wixtuve.

— This equilibrium wixture has a specific votation of +s52°.
X=D-(+)- (lucose _

= Equilibyium wixtuve _ B -D-(+)- Gilucose
+s52°

4 19°

™.p. 423K
Tnis thenomenon of change in specific votation of an optically active compound , with
time , to on equilibxium wmixture (s Known as “Mutaxrotation.

~ The equlibsiom -mixture contain

+12°
mp. 419K

26°/. of - anomey and 64°/. ot R —amomer.
> Mechanisymm of ,?fimc.aﬂmmﬁo,:l;

Mutasotation of (+)-glucese is completed +r¢d£&¢. both mmﬁnqp_ acid ond mmﬁmﬁr_ base noﬁn_mmd
- Since Water has both adadic and basic

properties, mutavotation proceeds Ynost Yeadily
in oqueous solution.
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- Muta¥otation con aolse be done In +he
presence of pyxidine (wealk base) amd

cvesol (weak acid) Mirxtuve ov Iin Yhe /
peesence sof wnram...oxuna«..miﬁ‘

- Since Anethyl «- - m_ﬁﬁou..am amd nethy |
Dt.@u@—CnOmmn.ro. ave aqcetals, .I:md ave quite
stoble iy aqueous Solution omd hence do
ot Fjuﬁmo ywutawrotation.
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tyuctuye otr Riboese and

HSMEOUYT
-d

— Ribese and deoxywvibose ave well known aldopentose Occuxing Qs consitituents of mucleic adds.

— T is on impovtant constituent of wikovucleic acid (RNA).

— Tre woleculax Fowmula of D-(-)- vibose s CLH, 04 - Which (g detevmined on the basis of
Qg_d.inp_ dota and molecwlor weight detexymination.

= It hae styaight chain of five covbon atoms.

— It shows +the presence of an n;n_msmmmn qroup ond Four 5&%3%&— mqofumoﬁm PYimogy and

thyee eecondaxy). Thevefose, the ._,.o:o.b.,:m stxuctuxe May be proposed-

5 S 3 2 \
ﬁIvOI‘OIOI}ﬁ.IoIiﬁIOIlﬁIO

open chain styucture
— Like m_cnomm ond HPyuctose, ¥ibose olse has o cyclic structuve -

CHO

iV mowe ° H Kome 7O\ O
S T M H
o
H——oH H\H H H\H H
CH,0H
OH OH OH OH

D-(-)- Ribose

K- D-(-)- RiboFusanose B - D-(-)- Ribotusanose
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OH oH

o = Bunivlﬂmvoﬁm«ojgm B - D- nnglnmwoﬁx.«oﬁomm

— In aqueous solution, -(-)- wibose exists as an equilibvium mixtuve of all the four Fowms
with a vervy swmall omount of

open chain stvucture. This is confizmed by PMR studies of
oqueocus seolution.
A-2d-(-)- Riboturamose (6%) —— .

— Open

& -~ D-(-)- Ribo pyranose mpo.\.v

Chain
. + owm
B-2-(-)- Riofuramose (187.) == Cav.) == PB-2-(-)-Ribo pYvanose mmm.\.v
Strsucturse of Veoxy - D-(-)=- Rt

..._.‘_...,._.....P_
Q - S - —

Tt is o fundamental consHtuent of n_nox&«,.c.n_m._n acid (DNA).

It is on oldopentose in wWhich the hydwoyl gvoup at C-2 of wibose has been veploced by
hydregen due to wWhich it is called mmoxa«.:oomm.

It contains on oldehyde qroup omd +three Tamqoxm. Qeoups ho«.m prmagy omd two mmnodmﬂ.m_v
1
m:noxl dhom — wrorlnxu.l CHo open choin shucture ho,namn: ¥emoved

+yom C-20
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- The nmn:n stsuctuves of QNOxmd._Uowm ove Qs undew:—

CHO
H

-

H—4—0H

H —+——0H

CH,0H

OH
Q- ﬁmox.ml D-(-)- Ribose o

2 - Deoxy - X - -(-) - Ribopywanose

2- emOxM+ X-D--)-R Eo%t«pjomm

HO H,C OH

2
OH H

- embxm: B-V-(-)-R iboturanose

OH H

2-Ddeoxy-p-I-{)- Ribopyranose
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7 | (o] _u._..__...m.gl...wld.nu.«.. ..u* _nl_.—&fo »10€S , ﬁ thexs Qay)a ESTEYO

,l_u _rww__,,ﬁﬁo.u_&ﬂ.,,‘m_._
— When mnonosaccharides having cyclic  hemiacetal/ hemiketal styuctuves such as m_chomm\_..,qc&cmm
sibose etc. ave treated with alcohols n presence of nTN_ Ha gas, they ave convevted into Qelic

acetals/ketals n which the avomeric ran.doé_ gyoupP is eplaced by on alkoxy gwoup. Such
cgelic acetals o% Ketols kKnown as m_aoomﬁmm.

Examp\e ;- Acetals ond ketals Fromed @fcrnbmm axe colled @—Cﬁom._nym.m.

= I D-(1)- glucose (« - 6r p- onomex) js selluxed with gm«f&. alcohol in presence of o_aa Het
an  equilibsium mixtuwe of amnomeric glucosides  is obtained n which 4the wmove stable p-
glucoside pre domminates.

W

CHOH nI\IJ nJ
H ——o0M CHOH H ——O0M H

o
— Ho—4—H § HO——H
i i o_.-.& Hel = . .
il Reflux =

e
iy —— H — H —
CHOH CHLOH ChOH

o
v

D-(+)- Glucose 3?1&_-&“0 -(+)- Glucoside Sm?&_u_wab -(+)- Glucosd e
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— The bond between anomeric cavbon and the OR parvt of alcohol is <alled m_ahom.ﬂn:n _..:_nomm - fhe
glycosidic linkage pvesent In of - and B- m_:nom..n,mm ave colled of- and p- m_anow.,m_.n :J_ﬁpmm.

— These m,.mnow._n:n :__.J_APmm con be distin guished _oa theix specific veaction +towavds enzgynes -

ol m.anoo._n_m ,msxbmm ave T&qu_ammn. _ua the Tmaltase enzyme and @-a_anom._n_n. ::ramn aTe
hydvolysed by the enzyme emulsion.
- The onomesic carxbon of the monosacchavides ot which acetol foymation occurs s called

~

the m_dnom.._%n cavben ond the smm.qu&_ group attached to 1t s called the m,dnom..&ﬁn.
hydvoxyl group.

2) Fosmation oF Ethe¥rs'—

- Monosacchasides aoand other ,qmn—cn..jm Oodfaran_.anﬁﬁm cannot be &n.q.mnim converted into ethers
by treatment with an aliyl holide n presence of o base (pilliamson's ether mm.:.;mm“nu. because

np«,oosmman.gw underg o _b_u,..m de [Bruygn von Eikenstein <yeawangement under these cenditions.
— To ovoid such complications |, the anomeric Saquoxm. Qqroup s fivst protected w,m .mod....,._ﬁm\
\ts @,mnow&n which s then converted ntoc the n.ogmvovu._sm e thexs _om the hd__oE.*Sd. Tethods -

0) Pusdie method:
® Howosth method
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Zm;a_l B-D -(-)= Gluccp mﬂoﬁcm&m
(Non-veducing)

B-D-(-)- Glucopyyanose
C _u,nn-:n..sm sugav)

CH,T,

)&NO

H thonI.w o

g CHLOCHY
CH40 ; Dil HC) n..—._.wo . -
oW Hydwolysis OCH
= " H H 3 H
2,3,4,6 tetva-o-wethyl —p-D- Methyl 2,3,4,6 tetra-o- methyl-p-D-
-(-)- m_cnovaﬂojom.&nﬁ Nomn wveduc<ing)

-(-)- glucop mdojomﬁn_n. wan_cn._ﬁmv

mgmiam_, sulphate i'n

(1) Hawosth vnethod!:
— Tvn this method, +he ﬁ;._w;&_ Gnm,&nom._n_n is *reated wWith excess of d

+5mv«mmn580m9¢..ZnOI.
~ In Hawovth and purdie "method; all -OH gw¥oups cConverted into OCH, ,due +o which the

veackion is called perwmathylation,
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(CHy uumo...

r

OCH, NaOH CH,O b, OCH, H,0
H H
Methyl B-D-()- Gilucopgranoside PASIRR! S Ame =~ behea =0 =i thy = 2,3,46- Tetra-0 —methyl -
B-2-(-)- glucopgranos: " B-d=(=)< &_:nov,»;qpiom..&m.

— The pyocess of vm«?p,wra_niuﬁ of m_Mnou..mnm Lollowed _um acidic Sam«d_mw,.w ofF the m_Mhom,&n
linkage has been wused in detevmination the d‘,:).m size of "onosacchavides.-

(3) _.-Dm,D;.Dm,:._.\_j o* _.hm;\m;m.m..

— Monosaccharides can be mpm.__m_ converted into estexs on treatment (oiIth on acid chlovide

6¥ on anhydside in presence of pyridive. i
- AN sam«oxm_ groups _._5n_cn::m the amomexic ones, ove Convexted Into eskex Groups .

H

CH,OH

HO AC,O

!’

HO oH
H H

_usu..%sn , 273 K oAc

p-2- Glucepyranocse Penta - 0 — acetyl —p-2- m,cno....&qpsom,_mm
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pLCcnNnaAaviIacs

— A molecule of disacchazide consist of two Ymonosoccharide uwnits and give two wonosacchaxide
units on Tan_qc_a.m..m.

R _Damm number of such compounds have been ‘ound " mature.

— Disacchoyides axe n«&wwo_:sm , Wotex soluble | sweet compounds.

— Oo?s:oim Ohhc.,a,_:m Natursal disaccharides ove Maltose, lactose and sSucvose. The @n_ﬁo_mm..m

of +these disacchoxides give ho:oﬁ..sm monosaccharnide units on Sm_add_am..m.

Maltose > Gilucose + Gilucose
Lactose > Gilucose +  Gialactose
Sucrxose — Gilucose + Fxuctose
— The +wo wonosaccharide units oy be |inkKed througth the .ﬁo:oE..sm. Jroups —
@® Avomesic —0OH of ©one unit oand —oH of other.

e-g- Tveducing disacchamides , maltose and lactose.

© Anowmeric —oH of both the units.
e-3 Yon- J.bn_:n:_jm. disaccharides, ©SUCTOSE.
— The two Mono sacchoride umits ™may be linked +73:@+7 the .ﬂo:o&_sm dﬂanow.m.n _ﬂsxh.mml

.J _ . .. . .
_\._Lra._..__L_rr._..,__.\._“.f __"..__,..;...,,,.._.._
- £ —J (

— €, (Anomesic) cavbon of one umit amd Cs Cavbon of another Unit
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— C, CAnomexic ) covben of one unmt amnd C, Carbon of anothexy Uunit

117 s ANC LN Kag
r\..\.l.fl — LR = | __rr
OJ (

— €, (Anomeric) carben of one umt and C, cCavbon of another unit

(4. h\ _,...1._"r 0SS 1A1€ _.__._ Kaqe '’

— €, CAnomezic) cavbon of one umit amd ¢, (Anomeric) carbon of another Unit

> The stwuctuve of o disaccharide 1s eskablished n the %o:os._sm_ Steps -

L. Hydvolysis and identification of compenent wonosacchaside umits.

9. Detesminabion of ij@ size of eoch Wonosacchaxide umits-

3. Deterrmmatien of position of linkage +thwugh two Tronosacchavide Umts attached -

&, ﬂ,_sn:a_ anomexic no5h.,mcd9¢9.. (at- o B-) 0OF +Hne stﬁmﬁ is estabilised Ivadc.mr njwmgn.rn

fmn_qo,dm._m.



Learn Chemistry Online

Mal ¢ mcmpaﬂ C,2 H220,

*) - Maltose occurs in wmag._ﬁoiﬁm seeds, woaﬁnc._o,im ceyeals .

g TEPUYTaNtoY)

It is obtoined by Pavtial ramqo,mmﬂm of stavch am oction of diastase or dilute HcCl.
dilute HCO

(CcH 005 )y, + MH,0 — » C1aHz,0,
stavch diastase Maltose
C p-amylase)

Properties:

I+ is o colourless OqamwO:._Sn solid and Soluble in water.
™.p- 438K
Tt s ,...wom_._m rmn:d_xmmm to glucose on rmbi:m with odid-

Acid
CiaH2,0) +H0 >  2CcH .0,

Maltose cilucose
I+ veduces Tollen's 4@0&@3¢ and ﬂn...:sm Solution.

It is mmi.«o.ﬂo*bgux

I+ foxms osazone When ~yeact With excess amount ot —urasa.ramdem..sm.

T+ existe in Oomomeric ot- amd p- Foyms Which Csmodmo wiutavotation ivnn solubion.
K - fowrn e=—= Equilibsitm == p- fowm

Tu@ + 68° h&uu 4+ 136° [« * 127




— It wveacts with acetic O.Z.,amq._mm and Cjn.a«.mo Dnsf_nig yeaction to fovm octaacetate.
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— Oxidation with By, Water gives maltobionic acid , o S)ojonodg&__.n add -

Structuve

ot

Malto st

— Molecular fovymule » C,H,,0,

( J )
H— C—OH H-C
H OH H —g—0H _
HO H 90 H—/—H o
¢ i -
I —. I =
ﬁIN.OI nINOI o~ (nlucosS e o nlucose
Fischex p¥ojection Maltose ( 1,4 - m_mnom..n_._n ::xom&

Hawoxth styucture
H

Chair cont Q««h.o.rod
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— Milk sugox , Cj2H220

— (4)- Lactose is Ffound in the mamwmalian wmilk to the extent of 4-8'/4
-~ Cow K contains 4-G 7 lactose Wheveas humon wmilk contdns 5-87. ofF +this mcani..

- When MK tuwns sSouy , lactose converted into lactic acid cm bactexia\l action (Lactobacillus
Uc\moinmu

— lhey (Watery pavt ot wmilk produced when waw wilk sours and hon-mc_n.&m.mv is o by pwduct of
cheese monufocture and gives lactose on evaporation.

— Wpon acid o¥ m.:ﬂm_gn.in (lactase) Sdn.dofd.w,,m.. lactose w._cmm UiTunm_Lnomm ond Quni-mﬂpﬁgmm
in ﬂ@Ego,ox amounts.

H,0

Ci,H,20 > CeH20¢ + CeHi29¢
222" Acid ox _ann.mm\
_ucn...dmm

9%&:@?80& D-(+)- mD.nn+omm

> Puopesties:

Lactose is a colourwless Dddmﬁr:._s.mu solid -

— Melts at 4755 with decomposition.

— Lactose is Wwotes soluble oand sweet In taste.
— sgpecific gvavity is |-525-

It veduces Tollen's Teagent and _umf_..SQ,m solution.
— Tt is mmxgdo¢o¢od&

It fowms osazone Wwhen weacts With phenylhydvazime.
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— T+ exists in two anomeric %X- and B-+ovms and exhibite Mmutaxototion.

LA

— Molecular foymula - C,H,20,

- Fovm = Equilibvium =D B-foxm
™ p- 496K ™Mm.p- S25 K
[«], t30’ [x)y +55° [«]y + 35"

tuYe - _ S _ 2

H OH
( ) Al | [
HO— C—H C—-H 3 2 N
H —4—0H H—1T—CH o OH H
HO ——H 00 HO—1—M o N H _
e ) ﬂo i - AV AL
3 [L
H o CHOH
ﬁInm...I OINOI B - ;lucoSE B (halactose
Fische¥ ﬂ«o“_mniqs Lactose m 1,4 - m_mnom.i._n __.sxomnv
“ Hawoxth styuctuve
oH )

Iu.OI o HO OH

OH

CHLH '>)

chaiv  conformation
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=10 14

T.Unlwcn,qom.w is +the most common mC@DJ\ used Um people mcma.m Lo.m to sweeten the {ood-

It is wonufactuved Fyom Sugar cone oY sugor beets.
I+ is the one of the commercial o¥ganic chemical which is manu factuved in _o,qmm quantity

in puse +owm-
In India, the PpPrincpal Soutce ot sucvose is Sugavr came . The vwesdue , Known as womommm_

is used as Fuel o¥ iwn the 4505:._”Qngdm ot pe-per.

|
P
ﬂl"
r
=
Q
-

r
i

Sugar cone —> Shvedding and cwushing — £ilbration /Iﬂ filtvate —— PY is adjusted

to © cm odditior

Residue ob i:
(Bagasse) i
S0, s passed in , -
Coluxless «—— Riltrate 4o wemove < filtey o—H7 rnom“m_ to ?MQ?%TL
Liltrate unused lime as Caolcium Prowv oma pecan
Sulphite
r Concentroted in vVacuum ——> Mixtuwe s nnsgbcmnm to ——> The vow Suge¥
pans until Sucvose n..awwo:._ se Sepatate byown sugav (vaw is pusified by
ouk sugov) fyern mothes |iquor (Molasses) dissolving in weter
) amnd ..on.mw..sm.
» Molasses is used for the manutactuve of Evopovotisn I:uocrmr Shereuni
e column

ethanol by fexrmentation process. cagstoll  sotion
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— Suc¥ose is 0o colousless, cxystalline solid-

- Mp. 453 K

— T4 is soluble in woter but inscluble in alcohol and ether.

— Tt is dextvovotatory o0d has a specific wotation of té6s’, It does not exhibit mutavotation

— When heated gbove its "nelting point, it loses water and gives a byown Mmass known as
covamel which 1s used Fox Colouxing ﬁoﬁ.mmn.mgo«& ond spirit. on stT.jm still further, it

gets chaxved ond gives a  swmell ot buwnt sugor.

— Suc¥dse omn T&Ld.n:mm.ﬂm with dilute acids o¥ wWith ,.j<q...lunrmm (om enzgme present n dmo.w.nvm._ﬁm
D-(+)- glucose and D-(-)- frouctose in equal ameunts.

Acid oYX
Calba::. ¢ WO — H,20 + C.Hia0
2 22> 2 Trieytase nn \ G cia2vVg
Sucsose (#) - Glucose (-~)- Fyuctose
o], +665 (], +S2°5° Ly —92-47

— The above veaction imvolves om pvevall change in sign of wvotation frem + o —,

— The <~veasenable explanation for +his change in sign of ¥vototion com be that the [«], of
Sucsose is +66°5S", Wheveas the vyotation of products | qlucose amd fructose owe +52-5 and
-92-4" wespectively. The hydvolysed product |, thevelore, shows ()= -39:9" ({e. —92:4 + mn.muuww.m.“

— Since  +the T.aa_qo,am._w involves a change of wotation frem +ve 4o —ve it is called inversion
of sugar ond +he hNydwlysed products axe called inverst sugar.
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il .oo.__:sm with nitric acid, sucrose s Oxidised to Oxalic AQcid-

oxdation  CooH

Ci1aH2200 HNO, . MOOI

— Conc- H,504 chars sucvose With the evolubion of O, anas so0,

Conc- INMvOA.
CaHuba — 12C 4+ 11 HO

2H,S04 + C —» €O, + 250,+ Z2H,0

— On ~Yeaction With acetic Djran_imm. in pwesence of pyvidine, sucwose C«im«mbnm anﬁa_n&oﬁ
and Lowms octaocetate. (CHye0),0
CiaH220y > Ca2gH32C09

— Sucyose s a 3oﬁk4pmcn,§m suga¥ ond does Mot form any nmoﬂoyumd._ﬁ OY a¥ime 0¥ QSAZOoNne

» US ¢ O SUCTDSC

— It is uced as o +pod ard as a MEmm..,.nj..Sm agert
— It is pwesevrvative for Jyuit products sSuch as jams-

- I+ 78 Uused in +he _D.Wod.niuﬂ\& prepavation of oxalic adad:
— Tits Octoacetate s used For mmﬁopuc.....ﬁm alcoho).
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— Moleculax fowmula i~ C,H,,0,

N |J~
/n.. CH,0H
H ———O0H ’ e

Ho—T"H O Hjo—1—H 4
H IIIIIOI; H —+—0H %
H H

CHOH CH,OH AL —Glucose 3

Fishex 140‘,_mn¢05

HO
8}

Confesmation
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vo_umonnvoimmm consist of éﬁjm mono saccharide units joined ¢omm¢7m4 +73cm7 mpahOm._&._D
_._5_}9@&_ which con be broken _om acd or Rij\jJDﬁh TN_m.-.d_dm.._m.

wo,umonnfojq..mmm ave impostant owganic compounds obtained from plants, which pyoduce them

fxom CO0, and Waoter Ta _u70¢omw¢1+7mm;.m-

Tney ove colourless , tastless omosphous powders.

,j‘:mm_ axe insoluble 'n Wotey , alcoho)l and ether. .

Theve may be hundveds or even thousands of wMmMonosacchaxide uwnmts pex melecule.
Stavch

ng_cca‘ ﬁﬁﬂI_oOmvs

Storch s one of the wnost importont souwce of noﬂgramﬁuﬁmm iIn 4he human Jdiet.

I+ +ound .jgn,,.lm_ n seeds, voots and +tubers.

Wheat , ¥ice, potatoes Ond cowrns ove most edible forms of stavch.

Stavch ie ynade up of D-(+)-glucose umits.

Psopevties:

Stovch (5 insoluble in cadd water but if (Water suspension s kheoted, the starch &4959_mw
swell ond busst to Foom a paste.

Staych s O mon ni..mcn,_sm vo_mmonnfo«\_mm. It does Tmot veduce Tollen's «mﬁ@mﬁ« ond _ﬂnfzsm\
solution. Tt olso does mot o osazone.
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— Staxch con be sepavated inte twe fHractions A and B os described below —

Stavch + Water

Dlwxw&.w K

Colliodal solutisn

Add 1-Butanol + cool + filter

U ) i
PPt filhate
J CH.OH
Fraction A ox >3&_o%mpo.\.v H s
PPL
4

Fraction B o¥ b_ﬁm_o_umn#._:?o.\.v
— Both amylose ond Pﬂpm—ovmnmz ave diffeyent Dpd_uoran_db»mr, of high Tolecular weight with moleculay
Lovrnula CGH 608 ) -
— Both gives D-glucose on complete hydwolysis - |
= Howevey , acid Immqa_dm._,m undery cCcontwolled conditions o m«ﬁmﬁbfn fmn_dd,ammu ¢ ve lowd mel.
Enwmfm vo.mwcﬂnfpd._mm called dext¥in, followed r.m (+) moltese omd .PSo:m. Gnh*ukm_cnowm.
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— It is used in the prepavation of candy and othex sweets, glucose, dextxrins and alcohel.

— Pastial Samqodmmwm of cown stavch give cown sysup, which is a mixture of no«foyam<9¢mm
of different chain length , maltose and glucose-

- Tt is an Impevtant constituent of wmany types of food-
— Tk is used as an ‘ndicator In jdometric titrations-

- Tt is used Jor m.._N._ﬁm ond mr.ﬂas.ﬂ:& paper amd textiles.
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y Cellulose 3

— Cellulose ﬂuogim is the most abundant qun._a,_n. 00319._5“"- that exists on eorth.

— Tt s the moin stsuctuval mMatevial of cell wan of plants. It is sesposible fov their textuve,
dmm‘_m.#m_ shape ond duvability -

- It is olso the wmain cowmpornent of cotton, wood and jute.

— Wood contains about Bo7. of cellulose ond cotton contains about go-9sy/. of cellulose.

F Dopeviies!

— T4 e colouvless , tastelescs | {ibyvous solid-

It is (nsoluble In wWater but soluble in Schweitzex's dmoﬁmmﬁ* ﬂupggoﬁnﬁp_ solution o} cupric

hydvoxide , used For )395:#024._5& of avtificial sik m«oquu Lo Doia.?”_

Conc- NoOH <veacts with cellulose +o form g elatinous translucent mass Whidh Tmpavtts

& m.;xm lustuve to cotton. This pyocess s called mexcesization and the cotten +hus treated
15 Colled Ynmevcevized cotton.

—~ ke, staxch, cellulose s also ﬁgudomcn.gm compound |, i-e. it does 1ot Yeduce Tollens Jdomn:.(.
33 ﬂmf_..sm solution. It olse deoes Mot Ffoxm ayn o0sazone omd e nNot fevmented .om yeast.

Unlilke stavch , it does mot Cﬁn_nqmo rdm,.a_dmﬂm. nom.:m. Howevey oM heating With dil. H, S04
undes prvessuse , it does Cﬁn_n,.,ma T&de_dm._.m to m.&m oi.m_ Bnm_nnoum.

> Stwuctuwe of cellulose -

~ Moleculoy fowmule h.npx_oomvﬁ

~ Cellulose 00.5._.95.5« Wonosacchaside unmts of p- ©-(+)-glucese
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vuzjfnmm
( p.bxnﬂ,mnom\_n_wn _..srnmmw

— Becouse of its lineax styuctuve |, \t coan be mDm:m convexted into +ibexs.

y Wh g .. ‘ cellulose

Ai1gestplé numman o« N §4<
= 0 E

0y e > {
.

A

- The human tract break down Stasch +to glucose , but is unable to ran:a_.amm cellulose. This is
because of the foct that the humawn m_,mnmicm mmmﬁug does mot contaan m,:w,mﬁ,m cellulase
Which con hydwyjse cellulose into  D-(+)- glucose oma hence, Ts umable to digest cellulose.

This €nzyme is, however, present in digestive System ot &«DN,_sm animals such

0s cow, deex etc. that s Why qrazing avimals con Use cellulose of grasses agnd plants
as {food by conwrting thewm into O-(+)- glucose..
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» Uses of cellulose

1. Cellulose is ?D._s_m used as vaw wnatexial for paper and textile industries

2. Tveatment of cellulose with diffevent <veagents gives diffevrent commercial pyoducts as described
below —

1 Cellulose Mitvote - Nitsation of cellulose with conc- HNO, and Conc: H,S04 m?ﬁw diffevent

polynitrates of cellulose b_nvm_on—_..om upon the extent of mMitvation. Fov example -

©) Gun cotton:- It is o cellulose tyinitvate ond is used Fox éo_ﬁsm smokeless powdevy

ond as a bindex fox Solid pocket pyopellants-

( b) _v__m_n__oﬂc_f:} Ii is less .imw_u. nitrated celiulose nos*.ﬂ._s.,ﬁm between +two and thyee nitrate
Quoups. A mixture of cellulose dinitrate and cellulose T¥initrate per glucose ™Molecule ang
ic used Fov the manufacture of +the Following products : -

- Celluloid i~ The plastic celluleid s obtained when v&doxa_ws is wixed with a plasticzey such
os camphox and olcohol- It Ts used Hfor gojc+0n¢cﬂﬁm of vro*om%?ﬂr._n Pilms , piano keys,

spectacle fromes etce.
Colloiden: - Tt is a solubion of 1ddox&:3 in ether ond alcohol @and 15 used in goﬁc%nm?ﬂ.

of lacqures.

(') Rayon:- Rayons axe +the {ibres m™ade by chemwical tweatment of cellulose. For example-
Acetate ¥oygon omd Viscose Tayon.

(") _snisu_ cellulose is used +for Labric mmu..::@ and ‘n the 4505Cw0n¢cﬁ of cosmetic _qu¢n.

u

av) mi.a_ cellulose is Used fox the monufacture of plastic Coats omd .n..:.sm.
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: When cellulose sheets axe soften wityh m.unmﬁo_‘ we dmm cellophane | which s
used +ox pyotective Films-

AU Cellulose gum Jis sodium nD«.ocxmgm¢¢&_ cellulose. Tt is widely used as

adhesive, detesgent pvomoter and cevemwic glaze bindex.
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» Con+ “\_.._T.:.y.*..ﬂo.z oT 'Wono sacchayides:

- Q_una,_.l.o.insaam was taken as an Dé._TB«m standaxd fox noﬁ‘m_nijm the noslrmf.oia:m of m;mpﬁ
~ The +two enantiomers oOf @.anmap_&msm_m»m avye cCalled D and L.

HO
- CHo o CHo
r.. = H OH ¢ — HO H
HY £ Yom H o\m./:
= CH,OH = CH,OH
CH,0H , CH,OH
D~ 1Someyx

L -1somex
— one entiomey of m_m,nmﬂvﬁnrmmu which ~xototed the plane plane polavized light +to the 4&5*

Wwas veHHewed as ()- m_unnﬂp_n_m:amﬂ . while othey enotiomer (which yotated +the plane —uo_oﬁwmn_
_,,mi to the |eft (Wos veHeved as nluim_mﬁoao,_n_msm_&m.

|.=£nrm?._m,qeﬁm9}._96&0_%.5_&3omm..ms?pe-ngrmc«nm%? E-m_aa..ﬁ_mnya%
ona the L-contigurabion +o (- m_anodp_n_mfan_m.
D and L vepresent the configuration whie ) ond () vepresent optical ol...::&.

- D-(+)- @_dnw«o-mm:amm was Qmmmadmm a nqﬁrwcqoﬂus n which Fischer pyojection ng.g....smm
—OH gvoup ON the vight hand side of the \iewex ond H on the left m._n,pm oh.,i;m viewey.
.w..g.._n.ﬁm. L~(-)- @_ahmdnr_mmsan_.m was vwepvrescented —um .wforu._sm H on +he d\.wc..w s\de gvna —oH on

the left s\de.

—_—
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= The conkiguvation of sugars containing chival cavbon (s deteymined on the basis of
m_mnmdo.’mmran_n..?ﬂm is called vwelative no,:h_,mﬁnnia:.

~ The product obtained from D-isemer is belongs to OD-sevies while +he product obtained
fyom L-isomer is belongs to L- sewies.
— Theve i= mo Telakionship of ® and L with the sign of votation (-e- + and -.
CHo COOH

COOH
; i 1. PBY
H \To: Sisletin H OH = W OH
2.Zn,HT
CH,OH H,OH Wy
D-(+)- glycevaldehyde D-(-)- Gl ycervic ac\d D-(=)- Lactec acio
COOH COOCH,
cHpH HT
Iil’z > HO H
CH3 CH,
L- (#)- Loctc acid L~(-) - Methyl lactate

— The -<xelative ﬁojh_.ac.qu&g omm..mﬁnq:mj.nw wese Found Valid in 1951 on the basis of X- NDM\
oémwc__omdﬁra. .

- Fot  detewvimation of hqsrmc.«ﬁIg of mCmQ,qm_ one of the m—dnmde.,n_nramm of Knowwn ﬁgﬁmc«p M
is taken and convested into tetyose cm..:om Kilian mas.;m&n..;_.m?ommﬁd ox._nrof.ﬁ._ no.5<s,ﬂ.¢m¢
into  dicavboxylic ocid ond configuration of tetvose is detewymined r.w EwsiP..nDTQ: .o*,l o—._l |
|Dnu_ooia._.n ocids. mts:oa_m the oﬂh_.mc.qoiﬂj of all sugavs s detevwine .ou Kilvani adﬁisrmr oxdation.
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N ”n i i .
J B ’,_ M OLY 1 OC=

CHO

CHO
H OH IolT H

CHOH CHPH ]
- 9_anm3_n_m¢&mm L- Q.an@.b_n_ mf& e

@) Pldotetrose: - Because of the presence of two chival carbon atems, Four optical isomers
oxe possible (two pair ot mﬁmﬂiu«sn«wv. D- and L- thveose and D- amd |- mdmiiomm.
-~ The two D-tetrose ctan be obtained Hyom Kiliani sypthesis of elm.nmdp,n_msan_m while L-tetrose

con be obtaimed fxom L- m_dnm.q.a;mmrmmm.

CHO CO0H
Kiliawi H OH Lo) & H OH
[syntnesis  H o " oh
CHO nInOI COOH
H OH — D-(-)- m«xt:.-omn meso - +tavxtaxic acid
CHO COOH
e Ho H (e HO H
D-(4)- m.anmuﬁ mnrm_mn Kiliawni H oH > H ol
w..._ﬁ?anh
CH,OH COOH

D-() - Thyeose L-(-) - tavtavic ocid ﬁoiu.nn:m active)
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% Because of presence of three chival carbon atoms, eight optical isomevs ave possible A.Tr.«

pout of Gjbmgmumv, four Gm_om_*d D-Sexies ond Houx rvm_qsm to \L-sSewies.
- Each padis diffess only in najh...quof.ad about Cc-2 com be identifed upon oxidation , ome

m.E..:m Ovlnpzm active omd o_uinb:m Inactive add-

CHO CO0H CHO e
i S it N et . —— OH e .
Kilian: H Cel H " Kiljan: H Cel H oH
|Vm L Fp—p— ©H H——©H —> 'O a ~—YHO—4—H
5%-% H——OH H——OH m:a_qiéﬁuﬂ___m P - W
CHO ﬁIpoI COOH CHO DINOI COOH
D-(-)- Ribose Oﬂj.nn__x\ D9 X lose 01109:&\
o inactive Ho—\—n 4 sy
H OH CHO oty " o o s
CH,OH HO——H cq Ho——H CH,OH ol R o Yo "
o
3-()-Evgliwose Kiiam YT °H — y——°H 3-(-)- Theose ko Ho H - Ho—— H
(Al
——— H—}—OH s e —) = |
Synthesis H——oH Syothesis H—f—OH H—— O H
CH,0H COOH CH,OH -y
D-(-)- Avabinose optically 3 _.axouu. optically
i active

- wrs.__o& we con egtabilised nadrﬂc.«DIg of L-isomers
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+) Aldohe

— Becouse of +the presence of fourw chival cowbons |

paivrs of evrantiomers), m\mm_.i. Um_ojm o D-sevxies and m_,m_gﬁ Un_oﬁm to L- sexies.

— All aldehexose
CHO coOoH
H —1—OH H —f—0OH
Kili ani H—1+—OH (6] H—1—OH
Gk, H=T—0MN 7 H——OH
2 —t—on H—}—oH
CHO h:poz COOH
-, - D-(+)- Allose Opticall
1 - .:...Qnmsm_.
H —— OH Il,
H——OH
CHO COOH
oH
o HO——H HO H
alianly —f—oH T 7 n OH
m.qi.rmrm H— ol . Sk
nzpox COOH
D-(+)- Altyose Optically

octive

pvepaved £yom  Kilioni synthesis of aldopentose.

sixteen optical Tsomers ove Euwﬁﬁ_mmm_.mrw

CHO CoOH
H ——0H H —+—0OH
- —4—H HO H
Kiliani HO Lol
Ty q.u H oH ? i oH
e 4 ——on H OH
CHO h_._pox COOH
i D-(+)- Glucose Opticall
H —— OH —
H—— OH
CHO COOH
oH
e HO——H HO—+—H
D-(-)-Avobinosel o L 4 5] KO—— H
x__::.u_w " By —r H—t—0N
SPVReRS o H —t+——0H
thoz COOH
D-(+)- Mannose Optically
active
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H —— OH

C.,uor

D-(-)- &.omm

— Since , ox\dotion of glucose and wmannose , and of mc_om.ol and (dose §

D-(-)-

CH,OH

mxﬁt:muﬂm

CH,OH
D-(+)- T dose

Gulose

COOH

OvIno__G

active

HO—1+—H
H—t+—OH

HO——H
H—7T—0OH

COOH

Optically

octive

CHO

H ——0H
HO —+—H

2. _HO
..wd#I..mm-u

> HO

CH,OH

D-(+)- (holactose

HO—4+—H
Ho—— H

mai.rmumm

H—1—OH

CH,OH
D-(+)-Talose

in eoch case, thevefovre these poirs camot be diffeyentiated _uq this [Proceduwe-

H—7—0OH

COOH

Optically

inactive

HO—}—H

(o) HO—f4—H
H 7 HO——H

N—71T0M

COOH

Ov.In.n.:N—

active

e O_uinn,:& ochve acids
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— Conh mc«pmuj of

CHO COOH
H—— OoH H— oH
HO—1+—H Lo HO—r—H
H—1—0H > H—+—0H
H—1—0H H —t+—0H
CH,OH CooH
D-tnlucose

CH,OH .
H—}—oH \I%°
Co) e
H —t+— OH
H ——O0H

|

CHO

D- (hulose

these sugars detevymined Gu Fshery ,ud ...5+m40705@.5m t+heix ends.

CHO
HoO—— M
HO—p— N

H—1—0H
Ho—— H
CH,OH

D- Gulose

~ OXidotion of D-Glucose gives a m_.n.u&.m.oxm:h ocid (hich con be gbtained Hm oxidation of
D-Gulose

- O¥idatien

ot any othex oldohexose .

—_ D-

(+)

CHO COOH
HO —+—H HO—+—H
HO——H -3 Ho—}—H
H——©OH >  H——O0H
H —+—OH H ——OH
CH,OH CooH
D-Mannose
- Gulose is used 1o differenbiate

CH,OH .
20
Ho—t—H _
Lol g —_—
LA H OH -
- OH
CHO

D-Giucose ond D- Mannose.

of D-Mannos gives o %hoqfox&:n oc'd which cawnst be obtained frem oxidation

CHO
Ho—t+—H
HOoO—p—H

H —t— OH
H— OH
CH,O0H
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D-Fyuctose 15 o Ketohexose. Tis 093n..&c<o+m05 s estabilised Um the fact that it m.;ﬁw the

same psazone as obtained frsm - glucose .
ODsazone fowmation ivnvolves only c-L and Cc-2 omd it can thus be concluded that the

C-3,C-4+ amd C-5 of O-fructose is the Same as In case of b-m—cﬁoum

Conti qus atten at

CH,.OH
CHO _ 2
HO H
RHo—t+—H
H——OH H oH
H——0H H OH
CH,OH CH,oH
D-Fructese

D- Glucose
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|\r\L_ ™Yo and hyxed dadiastereomers : -

- Diasteyomess orve sSteveoisomers which hove the same nolmmc,ﬂnioj ot omne n:..«o_..*m Centre
but diffevent no?fmcqoios at the othex. Ty oOther words diasteyeomexs are sSteveoisomexs
which ave Mot wixsox images of each other.

- mda*raomm and Thyveose ave +Fouvr Covbon Doﬁ*ﬁ._?sm sugaxs which have two dissimilay

chival covbon atoms.

| |
CHO _ CHO CHO | CHO
| _
W OH _ HO —1——H HO—p4——H __ ) i 0
|
H —t—0H “ HO —F—H H ——t——0H " HO ———— 1
OIPOI __ AUIPOI_ anu.OI “ ﬁIPOI
D- (- m«ai,qomm _. L- - m«ap‘fqomm D- () - Threose \ L- - Threose
() ) (W) (1v)

- () and () , () end (V) - Enaticmers

- (Vand (m), MWand (), () and () ,(h) and (v) 5 diastevomers.

- Diosteveomexs of compounds containing tuwse Jdissimilox substitued chixal cavbon atowms
ave distinguished *Pyom each other by using prekix mxaﬁ;«o and thyeo .

— The esythvo diastewomer is +the one In which foo like groups on the chival atoms aoxe
on the same side n the Fischer au.qounnioﬂ Foxmula QS ﬂ.q,u*f)..omm.-

Tn centyvanst, threo diastevomer have two like grosps on opposite side as in threose.
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= Example:.

CHs

(@)
b of

HO ————H

By By — 44—

DIW

|I\
| —
e

mddﬁgqoa 2-byomo- 2- butano)

|
_

Ho—4—H _  ———t———0H
|

H — Bx . BY ——1|
)
|
CH, _ CH,3
B R

|Ila.-"\t..\lll.|.|l|

Thred ~ 3-bsomo - 2- butano)
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