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Disaccharides and Oligosaccharides

25,56 In making candy or sugar sprups, sucrose is boiled in water with a lirde acid, such as
lemon juice. Why does the product mixture taste sweeter than the starting sucrose
soluton?

2537 Trehalose s found in voung mushrooms and is the chief carbohydrate in the bload of
certain Insecss. Trehalose is a disaccharide consisting of two D-monosaccharide units,
each joined ro the other by an o-1,1-gheosidic bond.

GH,OH
HO— A0 glucase

npeher the corbong HO ,
tdentidy aquewneric € HO ducos

M-

: " ! o 2
selade’ Simple susacs O g H,OH H
P& ! o b
comyer | ek to dishe¥ ~ HO OH =

OH

Trehalose
3
{a} Is trehalose a reducing sugar?
B M {b} Does mehalose undergo mumrotation?
: c . (c} Name the two monosaccharide units of which wehalose s compeosed.

: '25.38 The wisaccharide raffinose ocours principally in cottonseed meal. 4 o < @ O ot
— ’ d
: HO CH,OH gt /fz

0 ;“ %, ] N £ %—J‘

HO o
- ’7 ) ""
OF H
HLOR :
HOCH-Q B O H RS -~
Raffinose

. {a) Name the three monosacchande uniw i raffinose.
{b) Diescribe each glicosidiec bond fi this erisaccharide.
{c} Is raffinose a reducing sugear? . o}
{d) With how mapy moles of periodic acid will raffinose react? g e xial

1066 Chapter 25 Carbohydrates
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Cimgmz A cont

'lu.'_'h of our undersianding of conformational analysis has avisen from :.;[ufiics.(m
the reaclions of rigid sreroid nuclei. For ncept of fransdiaxial ¥ing
opening of epoxycyclohexanes was propose
seen with steroidal epoxides. Predict the
epoxides is rreated with LiATH,.

example, the o
d to exp]ain' the siercoselective reacions

product when each of the following stereidal

Doxaprost, an orally active branchodifater patterned after the natural prostaglandins
(Section 26.8}, is synthesized in the following series of reaciions starting with ethyi
2-oxocyclopentanecarboxylate. Except for the Nef reaction in Siep 8, we have seen
examptles of all other types of reactions mvolved i this synthesis.

O : o o
COOR COOEL COOH
1
8, @, ® :
{GHg) ;COOCH, (GH, ) COOH )
Ethyl Z-oxecyclo-
pentanecarboxylate
o O &}
Br B
{CHL),CO0H @ & (CHy) LOOH @&
(CHL ) sCO0H
e} O O .
(CHCO0CH, @ W (CH) COOCH, e _CHCO0CH; &
;
CHNO, =0
ya
H
o 0 ' o
"&(C]iiilﬂ)aGOO(.Hﬁ & ’@(CEII;IL,)GCOOH J»{C%;lg)aCOOH
C {CHyj4CH3 G {CHg)4CH; G (CGHLY U,
~ 3 2
C‘j \(;/ Gj \(‘. Cf \C/
| f I i i \,
H &} H e} # BO CH,
Doxaprosi
{an orally active
bronchodilator)

{a) Propose a set of experimenial condiious to bring aboust the alkylaton in Step 1.
Accouns for the regloselectivity of the alkplation, that is, that it takes place on
the carbon between the two carbomnyl groups rather than on the other side of the
ketone carbonyl.

(b) Propose experimental conditions (o bring about Steps 2and 5.

{c) Propose experimental conditions for brominaton of the ring in Step 4 and dehydro-
bromination in Step b.

(d) Write equations to show that Step 6 can be brought abour using either methanc]
or diazomethane {GHyNp) as 2 source of the —CH,; i the methyl ester.

(e) Describe experimental conditions to bring about Step 7 and account for the facr
that the frns isomer is formed in this step.

{f) Step O is done by a Wittig reaction. Suggest a structural formula for a Wittig

reagent thal gives the product shown. "
(5} Naume the type of reaction involved in Step 10 FOHEMS

() Step 11 can bestbe described asa Grignard reacdon with metiplmagnesizm bromide s

e under very carcfully controlled condinons. In addilion © the observed reaction. what B o, reairc L
o other Grignard reactions right take place in Step 117 .
§) Assuming that the Two side chains on the cyclopentancne ring are &ans, how

many SIEreOisONIErs aTe possible from this syntheiic sequence?
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iucb of our understanding of conformational analysis has arisen from ._cmfiics‘on
example, the concept of transdiaxial Bng g t/ .
" ’ ero!

the reactions of rigid sieroid nucled. For
opening of epoxycydobeyanss wis propased
socn with steroidal epoxides. Predicr the prod
epaxides is weated with LiAlE,.

10 explain the sireoselective reactions
werwhen gach of the following stevoidal

1.
- g
Duxaprost, m orally active broschodilator panemed afler the nxiural prosragianding ? Yo S{ o Q }@ i
{Section 26.3}, is synthesized in the following series of reactions starting with ethyl <
S-axocyclopentanccarboxylate. Except for the Nef reaction in Swep 8, we have seen
examples of all other types of rescrions involved n s synthess.
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{a)} Proposc a set of experimenal coniditions to bring abow the allilation in St=p I
Account for the regioselectvity of the allpiation, that s, that it takes place o
the carbon berween the two carbonyl graups rather than on the other side of the
ketone carbomyl. '

(&) Propose experimental conditions to bring about Sieps 2 and 3.

(=) Propose experimental conditions for hromdnasion of the dngin Srep £and dehydro-
brominaion in Step 5.

{d) Write cquations 1o show thar Step 6 can be brought abent using either methans]
or diszomethane {(CGHNy) as a souree of the —CHyin the methyl ester.

(e} Describe experimental condidons to bring aboot Step 7 and accomnt for the fact
chat the kmas Bomeris formed in this step.

{f) Step 9 is done'by a Wittlg Teacton. Seggesta stmcraral formula for 2 Wity . . =y
reagent thar gives the prodne showa. T LT
(g) Mame he type of reacton inyolved o Step 10 Problems - 1095
o B} Stepllcan bestbe deseribed as aGrignand?ez:ﬁcmwimmmyhmgncsium bromide
T under very carefully eontrolled conditions. In addition o the ohserved reaction, what wmh
- ather Grignard reartions might rake place in Step 112 -
() Assumning that the o side chafns om the cyelopenianone Iing are eis,
memy slereoismmers ate possible from this syntheic sequence?
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