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:Jt r:-,Tt

4y ôt*t ;t|" q4-l) ,r-:tÀtr êt O-.» ,f &-; G.4,1*.Jr JUc-t Uty d J*,ü-"-

.ç|\ ovo 5_4 &
: +"çt-L..aIl çÀ4i dJÇr.*:Jl_7_II

ùJ=-Jr r é-ii Lttî & Jr-alt g/ jrrr ôl_ll_7_lt
: Jt €t" ?, i^tr .:LJ-*!t _*

p----<oS ,

R-c- byèU..;.1i tr
It
o

: l-t'll ;)l4Sl r.te ..:r; &Jt aÂr,.)l e6! Jt, çrtJ<r- ,5"* LS é;J..-rJr c-,L; â:L-1_l

. êt Aÿ;r aJL^-;l JtJtry
c--,-*i &Jt dt,}t -r; 4Jt-, ,>V*u * Jrér a,,r ,r+À-Ct .-oô ,t.. ù}.-.J I u.ti.. ;r\t _Z

. a1:r,;Jl c,rrr(lr Lb ,_ew fu. , ç*Ltr ùJ_*Jl çt! urt^^

€tAt.--, Lli C,-i _3

:Jt e.r.:-,1t

Jjâ'r a;jlll erLl ol.t:.t-§ 
C, J»,!^"=.i 6-r*î -à.+ alLr. crt-l=-Jl oj-o . k-.;.;

/"
t
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,fJl (.^I*-r{ J*l €-§-g V ard.*njt e t.:kJ+*rJt ojÂ ql ,-:,->3:-t uJ : Ârtrll Â;Jl

"l+-t ,é* -,-ilt Jt.r,:-t ;" ot^{}t ojÂ ,_bif lto ,fu, .,ÿ2Jt *;L aat )l çeG,

c#5-o 
-CH-C_IttHO

a orrflt;i & J:L:. 
"k-t é* tb (cdt-o_cFr_c=+
Itr_L liRô

v fu. l- çelùel -a.": ,A*)*
-.a " ,! a oy.-frt o--I" ,y*rtt ,§*rét ,ÿ crt^fJt ojo i* j Li:.-t -ri r

ùl--ftJ ,-{rr,F or.4- ,ÿt;;" )-* r*, & 4rJl ob cs_F.:U_2rKbtJ *tt-> ualr_*.

' 41 6""^t

:.:L:.l.4Jt 
"j,o a,oî.]uJr Jrr+r co-

=C#s-O-CH- C_NH_lltcHe o

Phénoscy éthyl peniciltine
= phénéthiciline

= cdt- o_cH_ C _ NH_

Jr. I
Phénoscy propyl pénicilline

= Propicilline

=Cdt-o_cH_c_NH_p
Ir
lr

o

CL

(Rixapen) clométociltine.

=C6FI-o-CH_C_NH_ p

llrlllc#s o

phenopencilline

.jtr."!t ;rÊÀ:)^,.t, ç,.ët i,J.^-+Jt 1tgî;-î iât !, dJjy.*r1 6_*î ê* & Je_tu- J

. êt O-ÿ ut J.*ü as-t;b-ct _ir-.ai.:t.lo..* JZ_l_ll
t

!

I

:

*.
,

l.l



Cl--bjYt J optêr\t +7 ta:§J r;&It a_\> bs é Gti a,J.^-n]r ,, 1r;!r oj-o;t:i

)--b ,â4! )l4Jl oÉ Ws6 t"i ;4-rc .:Là: ,-k üü,;!: ç/rtrrr;It $_É çer;'-tJ tiÂJ

. çr--!Jt ù.l..-r.lJ a,-9ult {*Ét ü WW\ C*;J çtf
\-f)ts ajt'.-Jl ,4i.Jt ,i- ';Jt ca,_:-e,â.eJl crU,r(lr s[,bt alu,,j :Jt^*,yt

ob-r 6-4 Jt;îf f-li i?-lrtut.êt o-ÿ ,r" ,,b
: ;Ut-4Jt ;yl Â,)tb -a4.t-ù+t,--à-,a; <rUç*+ JS_.1_ll

r-b tÀ1",,:".,! Util ,]tJt: jt+l*!t ;F4 aÂt yt u)Lb ,* Gr:,ü1. c,L.l.;Jt o.ra;.;
a---.:L;ll *v e ütl-p rr-àL. 4 a*t*r oiô ù! .çrUt a^l.*+x b-iÂ* ,>-,-rîCt dtlt

.O;rSt L*-)L aÂt yl ,t:J

"Jr 
.. r,!t *r-At. .b;rlt R-CO )j+t -a,!b 

Jl Lai f;,o ;t!.;Jt ;_oô bs6 UV :ç
jt! *!l ô,6ô a,rt;.i.çàJt LIL aÂUyl L:t;-4T ,f .À:zu7at ôiÀ UT; c 161 "*-Jr

.qr+!r -ü+jJ Encombrement Stérique A+t-lta;byt J! ,_.*,

: an-{Jt .rUfrlt

Meticilline ,:d.-*+ _î

ùI.-* k r§_* s>: a.§;

__J 
o-cHs

(-»f-^r,-e

-. 
ll

"- CH,

JL;^: ,ril-*-*ill îi^-. ,üt 3 â6 ,F" 
ro................î 

or-,*, ÿs çS:yC! Jfu Jd^--
Y9 crr--e,.}t L ,,-y't Ç .:t,.:Jr J=U d-: cL_:ji;À:.:tr§r 6;*,!t ;U.]:_JI ;/ô ,"'U æé

.J!t Aÿ ,f b'*. th: rL,!r *-b ,ÿ ,-s-
ç;lt, 115-4y ,t-t;s.ê," "rl*.-u 

a,9tÀt \:3;Àt crtrr(lt ,.)Ljut e eé J<* +"_r-.
.._:ÿ;:.JU ,ltt e.b u,

Isoxazol pénicilline +.1**{ ôjir§1yr bÉ :ç
3-J*i 5-Ji-,,. ,a-i: c+-it-*:, -,-* :Jr-y e- ,eÈ û,'AeJ Ar oi" 4* éLi : â,.rrJr çJr

.4- JJ]J yrt{ ) e,t f es-l

é 652 'r-"-.-Jt "--Jr 
;Y;L;. ).r_y caorAt o-r-l d ô-Ji.il a"+rü +t-;1t a;uyt :t:j a

t-t

LiJi ,1,>



,/"-./""

rl

cc

i,^1 .-r{ Jyt§ j1
:Â"*jJt r-r!ÿJr-+

R:R' :H ( Bristopen ) Oxaciiline ;4*t5 rt _i
R: Cl (staphybiotic) cloxacilline ù* ,tf ,K __,

.R: R': Cl (Diclocil) Dicloxacilline ü,t*tf s ç, _e
bt Yt rlv e:G rril;=oLlr .:,,.ît*,Jt t )vi ,,*rt*,Cj,f J<-:".:rS]t ,rÂJd-^,
çb ,fi-*î ti'r4Utsî..=r 

"1.,l;l! 
é 3 t;rJ:t ;t a,"uVr éUjt -1 rlra!4J I i,r^t

..-"*" 
'}^j'+L-s't' --lt ,yÿ t (3J1 )lrtî. ;b;: G ",t+IJ 

4,Jt-all r*,rlr v ,l*;:Jr.*^,1r
'ô)lt ':Ytlt d r--.'rjr+ 

-9î o>Le*it èt ,:-ÿ f b-i,JdJ : .(e!r., oty 6_41ô.:-rs,.

:g"ls çir.jr.t oti ag-t^ù+t .;-e; ..rt+i..-, J+_l_tl

rôa \-.,K*' t
,r)*{»É _Js;r§s}t J,t

/cHs
,-r 

- 

t-

ï \-.-1r1s-FJ:{ [.
\_/

.-()

É-ç--,-;)* JL* sî ui ^,b) JçÉ:1 ..;j!t or: J*:! of a*t^,ir w-;t_;JL r*l _r,ij

R{H2{o- ,j4t ,J crf-Jt *)s- ça;Az
. Gram (-) rllt * etlr or4! çilt .-z,Dt eti Jl çrt

:.:Ufrlt nai
(pénicilline), ( totapen), (penbritine) Ampicilline d,-="f .

c6H s-- 9H ,9 

- 
NH --Plilil*, J

(D)- (-) o arnino_ benzul pénécilline ;,it -*, üi. *î :,._;ilr

)Ç

a

l-5



; .)^tt .l! jU*.Jt ôr+À ,lL fs6- y {<J l cozJt L--)t é.1ü ,_s_r;..*.-.!r

--b,, J*-J ;:r- 1 c$*-;, ,ÿ*.lt q F .giJt a*; €ilt ,;.Dt * ù.A .fr,Ér
.Jj{ ja.\lnt ;i, a -o;i ôya c.fl : r,ri+lt sto-.o,Jt,* -re s ftjtt 4)u, étJ;l

a-r, o§ ai *+ .ob-r 6_\ & aîf f/tv. L (_\ Jtr;r. êt ,iÿ ue Jb4:Jr.r:..,Ir
,frt +:Àt o\th;Yr ;4 .-, .r[ -«-+*;/ Jr^-r-yr .r! .rr(yr :& ô:-qie.1ç.1l

.:,,.*_-.:Jl .ètS<!t
. qly-At JtJl y 1î ,ù'-z,5\ ,Pt O-ÿ ,f talî ,3ths1 ii-c,

(Ivlagripan) (suüpen) Metampicilline d^I,.-*,rr/ .
CuHr- Ccl- NH-- p

I

N --_ cH2

li----èJ .a-*t ç'n!t 4)l * ^4y (:CIü) -ae)-e eJ-lr- e-.2 ,nl*-..,!r U &
4BlF.l+l r-, Jt*i éÿ:La,;^)*Çlü ca-al-- a i ^)t éLà,-tq'Jlr d L*Jt .-e)Â,ryr

.ô-u1r Làrô iiu s.rt..L,"+Jr 6,nô iü l:â- : c6rJt * s

,F 4i1.,{-l ,*": êt e-h L (1.5-1) rtür."rL*"!r Jr *,-.,r (ty,} *b-
.Èr o--b

: Cephalosporines a\:y-/4Jr _/A_tt
,F æ Jf t;; cephalospovium acremoniumJ, t-6?-j.l alr .-,t>L;", 

Ga

. N: C ær ,-k aty)t,=*Jrt ,* ja c71945 
1Lc Brotz

:1N,.d.-+ :f) N aty)t4 _/t_g_ft

t

,*,

I

:

" ooc
\

ÿcn-cH2-cH-c-H, //NH.N \-J
It

o

l6

(ô) _arnino adipoyl byri Jrÿî ê) r-r- J*4 é,j:t a&-{,.r; :{,!l

\ ^/'\^,/""f--f i"1*'
C-N CH

ii tt"oo*
o



,-yr , ^bt sv- oSJ ) G a,^l.*,Jt 4b ,t.;-[ fL, J<* ,rr N üL*,Jl a.JL, d!

.zo;,-11.:t".a*lt ,ÿ ,fW "fu s ft{t +.J- S u{t r_;tll & tg 3p ,a,i
C- at:*)r;;t JZ_8_II

4-21,.1-. ,,11 * 6 Hÿ A y .-rrrl5Y_ B oU..,-^;,. ,n :ÇJf

H2-O CO-CH3

:ÿ4tobç-É
.3.1+-;ÇJtJ-4 ç) -4À- 

c. ft5!- Btî Azétidine i,:+r-jl -4-d,- 
ltdjt ü, a,;)y ôt; _l

1 ép cl .:,Y:k _2

éJ.*-rÎ :-."î O ) "ÊF )il zL;/ +,i +bs:;r;f)_ BaAf-
.13; t-,-,ilt & ,b, ç*{ J"t,t _t», (4) r*Jt ,1, )*-S rrtS :ifljlt'l$*a at âjü.-

f-tr ul=-*Jt A ',) 
+i\t :r*;Jl g. a_,,ultq c,.>l;"-1y,3JliJl .,*j : a.*;.lrj_g_Il

.ütty |li*, 7 44t ua* otj;-;u

,\ 
/\'cH_CH CH,tll

i-\r/'-c+--o----co-
o I 

cHa

cooH

a

\È

"K /'\ .2"\\c cH--gir èH_ltlll'
O C_N C

ll \ ^y''\oTc
cooH

-zs\cHH tcH

I'I i"'c_N c

]f \ç/ \"*, o-co-cH3ol
cooH

€ v è, ^* : r.t,i, ïüîËT Ëï .- *ïiffiîÏ:'3îl',-:#;
ù*--^J n ;t-;ll f"t*tl l:t-a,,_!.a*i _,,L!.:njt ôrrÀ ii, lrt+ .6 j:l=.JJt _* U f,sl

.ptc'fu .,,ÿ--rJl 46 o,.;*i é4.\èr *-Ju; t,i +**o, .:.,)\çur.,=,* t-. l_,,:Lig

,Jt,

t

t7



é'l)r:Èÿ;<)l

.ùl1,r:a,,l§r :éJrir ).alJt

:rrl;.roarrjSt _/ttt
JX-- 6161e,-l ÿt)-p g j .tilrll -9 

«:tit,.,lt ,§ C ott;.ay-fll r-i : i,e.tit_/f_Ul

nCO2 + nHzO +-*(CH2O)', +noz ot-..K,Jt 1

JÂ t-a,Jt ..lf ;p .J ,.:r,;klj 4,.5rt a*-;vr r qb.x ort-Jlilolj a;uJt a,.EJr r, ;A-tu
,, -r) ortit:.tl ua+ .a;tb) ÿ-â, Si rls;,§ J+ t+ J^d.-,_ csll S cr>l-rttyfJJ U-U!f oSËJl

u-t-î u-5.* *s ryÇ.ÿ JÂ _rr!l -r,_riJr :4,-:Ur fat ë *, ;:fu1.s qr-u;Jr ,r(-Jr

,,t's l Dioxyribose; )æ-t*---ft L§' J 3lRibose) )-r-t,;,-;!r aafâtJ lJt d
ol-cjYl --,'-rJeI ar-Li .,uJi çe cs;<ÿt uL+"yflr -2DNA, RNA +tt)t:r3lr .:u.,É

.!éJ Lllr ôtrrâ j antibiotics a,-3olr .:t;Lr\t l lCoenzymes;
+rt u-yrt u-§ dilruJr .rt5.Jr ,,.dto-r-Àçur ,,-!r J*- [7]:ci*sr.q;w _lz ttt
;ts y.Àt t":;e3-r.r.Àl J ù!+..f!t ,or§)t,/ kJrfu é aEujl a..,L!r ,',u;;tùi .,lr
ér-dl r CuI{, zOa ü }t .a=arr 4J >u, ;r§qJl .C- GIrO) y o y.-frt ot.,1-rj a; *t I e-t,^
t-bi j c-,1,,-r-.l y-flt,ry,§ Lt.t, é r+_ y -A;r.a)t A LNt r-ro oî t'.; ee(H:O)e L€+rj

,Ji4 é*^{!t 1.r,*-9r,:-}t ,a*.Jf.) QKJ.:lr.r*a y-flt c>ti-.o U;Jr :tJl ;n ,-rt:si!
;a3;r.r=Àl J-" çJ./ ),!' "r'rr+ ÿ-fri .:r.frtt .*._& JuS. L.2 eî eüt Lr _çtujr a*;

d "l---.-+ 
i-J.rJt lC5HroO+) lDeoxyribose) j3*.,-t-, ,érî 6,, f.)t;r.;Jt CIi;*-.f1r "

,;*".r:l . CeFIr+Oo Sorbitol Jyr.ry t'-lr s,-tJ- -F Cô:3*rIr *-Jlt-w!r --S;
ô:-r---:ll .:uyKJt s F st$r ô:-r*lt or-r=,o.rJ!t c t i .rlo orr-r.r y.-fl #) &- â r-s,a

..:Lf-Jr --Lt; -r-f .,;üt ld:!z t e:" olt :tJl d11, rji j 1; r.,4t
1r-9-r-Ji1 p.-l{ "J. dLa'- s ,F s:$t +.rc r.ra.rJi -ro- (CoHrzOo) -,rfr.l}r :X;

"-t, 
t-* s tyS (Ketose) :i jJ:r-rJl +-rç ',u,;É yu, CoHr: Oe :§ -tt ,a:,7 L-;

;lt,,

t
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I

I

C- oH

I

c_H

I

c _oH
Ic_oH
I

t*ro,

cFt2oH

I

Ic-o<_
I

I

HO_C 
-HI

I

H- C 
-OHI

I

ct-LoH

IKETOSE) )§ -p

ot5 -4eJ41

û

a

:-

HO_

H_

H_

)t{ ÿ
:4s eL*;î al,ü Jll4r* fb J<& LnLà crtr;oay.;K)t e

Monosaccharides

Oligosaccharides

Poly saccharides

a1:t--!t .rraflr _ï

a.ÿrir .:l.,ç,<-Jt _.-,

o:.r-:ll .rt-rsr<-Jt,-

I

!

:a4:trlt crt{J<-Jt _(i
iJ.-Dt c./ L..ri ) -i-i rrt.r--3 Jl !ij! :î r;u kIÉrf.r"l -rb**,o\-fu ,;

:JuJtf ,!sW r*i,rt uy.-flt otr! :-r-c ..-.- é s a:i.+Jt

C:FIsOr çUl Lr;;j (oy,f c-,t_,1i .-rliy ot;jlj _l
.C+ÉI3O+ çUl Lr;"-;1 eyf .:.,t;i 

6_r"D 
,>t;1; _2

.C5H16O5 1â 6yt: pyf ot-r: ,*il; ,>t;ja _3

C6H12O6 eul LÀj/rJ etf .rtr! .--..; otis--* _4

-,t;§ 5i j r:try.r 3!6r-,

' 4{;Il .rr.u_r.(-Jr _r.,
uJ:r,: ,:t--!l .:r-r,-r(Jt g,, c>tr>16_2 ;t\t JEI.-.:JI{ W gr- o\-fu ,f ô_;V

JBI-'jJt1 k- 6-- dj! as_,Ir c,r-r,-_,(Jr u F lDisaccharides; çr,:Jt ot-l--§_ir .rp ;1J:

I

:

:

I*
1t,

a
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,rl)r+rfJl

<-r qjj

.ili lTiisaccharidesl e .b[:Jt .:tar.(-Jt ,f * 9 car:t-!t .:er(-Jt ;,. ot:,_v Çül

,)ÿë6-lilsy,,üt .3

.ar:t-!l .:lar(-Jt ,y oV,
,j*b o6 -r ,f ô_tV -"s 

-).t c-,rJ,J<-Jt L./ +_r,Jl

..-,Ytlt f.-"
lPolysaccharides; ôs.rr:lt r:t-qr(Jr _q6

d d-iLijt :î) orrt-lr or-r,_r(-Jr ,y ô-é rlr-oî ;_;,!r ;f ;U^.!r ;r1r W ; e-:
L-;ti .:l.r--1 ,y bp j-e )i aej- aL"ÿ ,ÿfu ,f ô_tV ..:t.frlt oS Jr: 1.:ytlt ;n
-r-*-,*trtrt ,ï qxytose) j;-t-trt 3î ;y-(1+t J r, z pt--î c-,1,:-;§- æ ô.)L :ç

dr-éJJl I qcellulose) jlJ-*-Jt ; starch I ;ujt ,-[, a-r-r:.. olx-§* " ,4Arabinose;

,.^dt Çr o)s r:l: çtJ *.#" tî ë u J oVy glyeogene
polysaccharides;;-+"ligosaccharides+monosacclrarides

maltose jlul lri ,-u" (polysaccharides) starch L.:,L! Hydrolysés :Crlt JlJr.rJr Jr:.

glucose f

(C12H20O1 0), +---nCrzF{zzOr rstarch rr 
maltose

,ï $yceraldehyde Ç---â Çi:----J oi ,-3.r- .s--_r!r crt, *_+(jt 9î

.[*S y roll ae e^_* ô_r._ly ,F ç j:.,-frt ctlr> ûLbl1

nHzO

- H=--) 2nCoFirzOo
glueose

.:t;-e-r-J!t I
dihydroxyacetone

Monosaccharides

Triose
l CH:O

I

2 CHOH
I

3 CH2 OH
glyceraldehyde
(an aldose)

I Crt, oH
I

2C:O
I

3 Cri, Oii
dilrydroxyacetose

(a ketose)

;1",

a

20



CH: O

I

2 CH.OH
I

3 CH.OH
I

4 Crü-OU

Tetrose

lCH: O
I

2 CH-OH
I

3 CH-OH
I

4 CH.OH
I

5 cE-on

Pentose

lCH: O

I

2CH-OH
I

3 CH-OH

I

4 CH.OH
I

5 CH.OH
I

6 Crü-On
Hexose

ICHzOU
I

2C:O
I

3 CH _OH

I

4 Ctlr-ou

Tehose

lcrt on
I

2 C:O
I

3 CH-OH

I

4 CH.OH
I

5 Cltz-ou

Pentose

lcH,-on
I
I

2C:O
I

3 CH-OH
I
I

4 CH.OH
I

5 CH.OH
I

6 Crü-OH
Hexose

:uirlr _ qir*Jr ;r_ qr*rlr JS_ttt
;-. t 'l .q) .iJhJJ ,ft-lt a,t-xJt eaÿ oVt-S::4t ott(J a*t,s \î J^- ,î +!

.qt",;ll Lÿ; z,.,_)- a,_>l)A

:ù+*, Jl_çr, ,ÿ<, _ r.f*Jr é É"
;uJr --fruir _1i

,fiAt JLJI 
-1,.:4-§; r2 ,-b Vi Lg(j 4i+' orr..', .* -q.t .rr.ÿl **U ;.tyS--:,j,rJ, ..r-'t:Jr_1i

:7tçi aDt JI 0..,;* dUr J*Jr *_:,;uJr
orj-- Llt tin d3 :chain Isomers (+*lÉr il-LJr ç q5Ël .',Ll*1, q.ft-Jr _lt_i
n-Butane q;:Ut ôull ; uJ ay.-flt aLLJt e oy-flt.:tr-r.l ,_.i__1,Ë q;.:t.fLJ

,/"\

Aldoses Ketoses

,-tU;r-_g;iYl I
CH3 

-6Hr-CHr_g11.
ç11" _ Qf{" \",

lsobutane 
-'3

: Position isomers #!t q§to:Jr _lZ_i
Isobutanol 

-e n-Butanol l^{ a}+r)t arr él y) é.,l5lJt .,àLi 1lr r-u Ç-l

.t

n_ Butane

tr,

,

i

"r.\

"r/"
cH2oH CHs- CH2-611, 

-6gr-eft

2t

lsobutanol Butanol



-t-,-vo-ri.Él .' tulr i -:l

: Functional groupisomer #l' q,.(u*Jr _if_i
ur-ç)l J-r,-Ét "l 

L.5 '^n-*l;q. ll .,É U.rig a;t + c-,vr* otÿLJ o6 +us
\è

-*! )* e'i
. ;'r:--: Ç(J ;uJt aJ)t æ:À;+t ^+St _rà +.-LÿL_JJ u6-:: Uirlr q,SL..Jt (./
.--i- :1tlt 3 +;*J;,.üJU ol_r-rJt .j;.3 srï Configuration ,fi-.iltëjlr{ k-{ t^+

:d,!*; Jt t-*i a-*^;:

CH.- Cll2OH

Ethanol

cH3_o_ ct-b

Dimethyt ether

H COOH

\/
'C

Ir

lr

C

,/\
H COOH

mulic aeid

\i
C

It

C/r
HOOC

cHzon

R-(+) - glyceraldehyde

[ct]o" :* 8.7 (C:2,HzO)
s-(-) - glyceraldehyde

[cr Jr" : - 8.7 (C : 2, IüO)

[z] : crrr,ronr -# çy] I J*:.:Jt _l+_llI
dr-. r-{) otÿ tJJ.rJ -9 

aJtJt .r!ÿrlt 6 §.st i)t*r ott;-.t_flt eL+5 i-tr: -u_c

Ct *.,Ut !rÂ aL,ü.^Il oh)l a»lô9,ÿ-lt tiÀ J aiLr.Ir c-,tJLJt s æ )yAJôr-\r qÿ

.J+,

a

i

: Geometrical Isomerisem u.,-rJl f.ft rJr lt-q
: Ju:Jt € LNt l-* ..-J, Jk^t 3 lCis_trans) éL*Jt{ uçi .r*- a;.rJr 1lt r-u;

Cis Jt.;Jl g9 J.Jüt uz,*, Trans :.ft--Jr *s ùÿ,,Jt üb^l a1,,tt -a;*àl

fumalicacid

: Optical isomerisem :ur3+lt q.5t .Jt _lZ_q
F; uy-S ôr.\ ,-+- b ,ÿJ ,f e" J ü\t*t-frt e ô-& ot çnt 1lt f:

'u-*l tJ Ü1""

OH

CH: O CH: O

cH2oH



oy,fli ô;+ ot*lr o,*r)t c-,Lcr ér J* t*+: lErnil_fischer;.jü)r .lL^Sjr V-pl
r---;A +U ",)t a;:-4jt 

'p)-a-iaJl é-r*,rÂy bty J_p é e tri 
",1" 

al;Lulr ,*r

. Fischer projection formula

t:I,r.-ci .rtr-r.,o3a§l .J -,-i *î tV\s arot,lt a;: n)t laJc L;..; ;Jl ,,p -b,"b!-t o-\ÀJ

a;i ,gr-;!r .rrs;.r aJ .*-; c-.§ crrj,lr -r--i ,Ét ,i, +y dV -ü_2,àr oLÿtJt u a-,r.s

.:-,tr! c,, & ç* çlt s q:t_-yt of,!r l--i ;;r -bJ étÀt ë:Jjt.> ,t.r d-,6

)FJ !--{ e Glyceraldehyde J+Jl ,-i}l ÿs eV g.é (aijt^- / ô.r-r-e; oy-S
'^-+h t4lj ,*_,U* r,yÿt^:" â,:ÿ 4 -r-;, .li +) 4;U .., üt^r" ÿ ô,:--13 ,s3;f àr>

: -L t^ÿ -:.;t'J-

D- (+)-glyceraldehyde L- (, -glyceraldehyde
: qlUJt -e--HL..s;!r a,:t-!t .:rs!r Jl .;j çtJà -r:.t

J--,;^rlt æ t-À o-_:§Jt ,[ .r-^-rJ!t-a-or-e.f ,h!r aljL, _él oy-flt ôri c^;tf t:!11

cr".---.,e t.-Srll ôP (d,!^Jl & J; trç) D_glyceraldehyde t.f Configuration

D-sugar'

d L-J 
"l--+^rlt 

p.-J.u,r!t oy§lt ô_;r .r:-o lconfiguration;;l*^r]r drt ti! ui ç,2

T,_sugar 4r (.,tJr * ,F:r.t*Lt asr.4) L- glyceraldehyde

\$

w

)+,

t

:

CHO

cII2OH

CHO

cllzoII
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J"*or*

*o+ H

cl-boH

a D-aldose an L - 416s5s

ü-. t i)Àidl ô_y-S otg 6 arlé Jl Daldoses ,F * !u-! 6,a g*tJt -b_b_.Il r
i'r- )-{ e -:v"zt tJJl -r il*LJl + CHOH ô.u-,jt i,r,§ .; Jl--r!+ D-glyceraldehyde
'4-ç)^-+ +-J o-( Jîr<r- +rJ-t dt"(tt §;)U ajr- ;5 4s *,*o)t J! r*-* Çts tsr

Rots absolute configuration R bt;.-t Ç -.,LJl ,ÿ :i d^*Jl J, .-f..5y-r.r*fr

:Ring structure of glucose tg] ;É/+X fffr r§lt _/SLtt
,*-tlr.>ôy,-,o;r-*/ Y! a-rdl aLt-Jt â:-r- é.r*i y otrJ-JJ !i^!,Jt UtJt ü!

,+_ L. JJJ5 ,j, cJ.: Ct ÿtlt üâeü
.,t'r.,"-rj!t oî gu.r,a )! ( +-r+t^vl.*Jr I HCNC. J"LrJ ).rt1§Jr ;,. +-r,jr dl_l

r+4a,-:ul -Ï,l:;l
.-tS_r}Jl o,; é 4{:tJl ;-rJyJ

.;;t(tt rl.--)t erl shift 's test r-i+ -rk*r - .g;!r ,.rrrrl}r :î - :f ÿr ;b*- ) _3

..:l.r+-rJ>tJ

r+ t5 elJSJ D )f ÿâJ üÀs d»4 >e>1 c>i x _4
ol*ll ,ràt lr"J ô-É 4jli eüt ,t t.JJ,t O-ÿ; ,)*Jt :§ ÿt .,te t;La, lil
ôt*lt ô:êt ü!i dÀLrt ,F ,t -,*it a;,-ÿ;4r J_"_ til Lf c10 _D-GluÇose 

)

.ôf ,lr .f ($octucose)

: -cl.}t t^*Jtçv
æfri ) vw :f Pt y lAldohexoses) ot;j..,§.a1-r»tt ryçStt üet+t.r2,..,;!

j* at> Jt *yt -r+-rj!r ,,-b" 
"rî 

é:rti,t e (?*4t at*t*Jr â:ÿ) q.r=6.-rl!r -a;:àt c

cH_ o

I

(cHoHh

Hf- cn
cHpH

CH- O cFt2oH

I

C:O

I

(cHoHh

H+ oH
ct-i2oH

a D- Ketose

cr-boH
I

I

I
I

(cHoHL
Iuo-f n
ct-i2oH

an L - ketose

'4;r-!ê

t

I

:_

:

;J+,

a

.'
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)f -#t lanhydrotrs Hcl; ))*J é (.rjJr J-2-.Ér ô, ._Ê-.j)

0,0 ùSL-r" §-, k
Hot-LC_(cHoHL_

"\

ocH3

ocH 3

' coltÈ- ocH3 (u, ,Sl

4 ,ty éfî ôty e -uÿ (c-rtrrKrr-Ulr) or.,tlt oj.n ..ri J! ,r.l; a,.*f,|,): :)t;r :iroeJt

;

H O-=
OH

HOUÈ-(CHoH)4- cH 
- o

cH_to-

To" Ç"-:- o\"_{ \#tl
OH OH

--+

OH

H E-'-'--'--
OH

OH

OH

0, D{luror. 0, DGluÇose :.-li+p

H

/\7
*-i-_

'+H-r-,+
cH2

D- Glucose

\

OH

HO
OH

cFb oH

$- D-Gtucosea

cH2oH
g - D -Glucose

-à-s)^1 :l-4t a+*": ,J-t, Hemiacetal Jk*î f ;t6 ÿ jf ÿt ,-! o_r1 çil1 :
:üy g t.f 5 ÉJ ô-,iJt .,Le F sr$t zcc-* 1. -r+-rJ!r

cH^on

\

,J+,

CH OHt'
,/"'- \cHoH )

\, 
-.{J, I,,

(H,OH)

HOH\L
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.rî tt ._rt: stereoisomerisem of ardohexoses ;j*(o3.rJ>tJ.t'rl' q5Lo,Jr_o_ul

é,î F"l'sôI)\ i»é rJ r.r-r--f ,F;rVra ér*tL. v o-r-* :i ,f ÿt nB ra. sçrq_àl

-etp I r: ül,n-*: Lt(J S @u of tow enantiomers) g;,a_. *l4ü U t^liî

ô:-lfli ôt' Jr lConfigurationS ;t;st g:41d Ç)rrt :-.,*r 3 qDiasitereomers)

.lAnomerÿ t-yyi:-+ r..rL*r JJJ.rJ ç/llt rjr:Jt *. c>i*î;r afU- ,ilr
a-;!i il'ld,. -e ô-tt-S olr5 ,-; L§)ê \>--eî ot;r.So:rj>U 4JlIt ;-)rÀt Oî t*r,
,rtj1 116 pairs of enantionners) Çy qn î 4s; 16 çsî .çir4 ,fis .-su 32: s2 r.>rJ-

. )§tr-L$ : ;f -b _-D-B;§ÿ -L-a : ;§ÿ-D - cr, r-a Jurr b ,*L*
: crrlri.ü i"illt J(slr ,Læ *"ÿ _h_ttt

.;l.="=(Jt J alt-lt oj.^ .J +i t"-, _# p ,)f ,Ç- D_B_ CL üdâLrt ;§-:^lr , EdJ

iÉLrl JK-:'!t Jj^'J t ts q-b ç.tt ql937,ltj.-ÿv). Haworth w.N-r+-r,-sJr ,) é,Jè\l
;niL.,Ul -2 planar; \:-- tii t^ÿ Jii a;llr ùtssb !u."! é (;J-J).:rr!r ,,p;) cru-É;t
,l;t- Lê. il:r (one equatorial and one axial; @.t-f .s;!r t *,:.-- ô-r--te; ;ry{ §
;:r3;.s;!r );oj.)tl é*, éÿ r:p L)LI;I o* r^l &brblt .rt eJt I .Vertical line
c-'Y'r-r*ll c"4--^=!l .J" c-l u) e.4eLJr ?jis oét p; +s oy,flr orr! J ,Ji->ti

.a;l}t ép ,Fi ,î éÿz-iltL ÂL.;Jl

: D_ Glucose J ô-r-l:to b,=., _
r+J)J À,;+b|t ..-r.èt Jl Jr<lr d çç-v aLat, U 6+ themiacetal; Jr:r.,i .r_Àr

JrüJl e t.f
,/H

n-cir + R'oH +*
\oH

â .,1-t- Lil-- --,i a-.-t.!t ;riil ljle (OH) y +o-rjyr e;-rl rÉt .rp a^r,,", Lf
pyran "rtlt .!t a.^; Glucopyranox .tyr-r--. ilt}'r oj.o Q t-§lrt s*-)

c),,*,

CH

I

:

:Jt

a

1a



c,l)r+J,ÉJl dujt !aâ

dlr + rijl J! q-i tyls_* æ" --{}t ù!i 4â-tÂ a;1- J*^r ,*é :Ét ub -) s

furan

: Mutarotation ,§ss.lJt JJ*rJl ôrt9 _/S_ttt
Y t---:i!r«0 I )F-#t ç:y é,;u Jÿ.,*ès*,s,r1.;')r J.,-.rJr o7l$ r*;r-Sc-
ôrii)r ilt- Jl Jy)t s b4t aLl-Jt ,5i D )§,Jéit * css<lt r-*)t Jt Jr*s oï ,.:J,;

a-jlrj> ç.rJt ; ôti)t .:*;§r)-,));Ur JrÉr t é:-tuJt JJ*rJr, o*- J#t 4 &y.àl;*
a>.-{}t o lYot),!r , q%AZy$ô:.êt , qo/o271 a, à»Àt,y d?%SZ.S ,-f ll

.a-rrlt aL-i*ll

r->i Ct ôrr -it .rt1§Jr Cf ôp )f ,Vt ÿ err+;,,.-J cÉ_tslt Jrrlr î,_*b :
.s;!r 

't' 
(Multarotation; L-rj: )r.,:: Ué;i ar-r.r.rli ae,^e * çy , ,-*Â)-Lt â:A\

C>

,t",
t
t

:,

. jUt .F J\ ôr 7r.: ,ti ,*- çî Ju.-( ,!"-:-r .ent ;f ÿt ÿ
IPruoH cFtoH

F_il.-oH, ffi11uoH;HoH

Hawarth projection formulas for D-glucose

oCH2OH

H

1

OH
OH

f[ -D-glucose

CFLOH6'z
rr L a

TA.5 \?H
Ktou - ),s$;--{fiJ3 lzÈôn

$ -D-otucose

LI



:çipt ôr.,;Jl é J-.r.uJt ôtbs arjrylr ou;ssr _/g_ttt
oi-o .iiiLrl êt c lachiral; a)\-s )-* c-l ;F N,-r.^.rD{J ,;t}r ç )At a

S A rfl-tt ë:y!l ç*- Jt *i ,4 ,-cl** ùter.p g ,Jrrltr g lchiral; 4\-S eyê, ô)rJl

6:ll ,-t21Sl .osr-S 
"}.-Î *r"+ ;t6 s the configuration at new center +-rlt ,ftAt

3.-lJrll é L;t;.;l=.Ir ;a;:t-!r e+5Jt .é_'*-ÿ\t osr-§t *- ,)t_É -St "fu-ol;--t;trt 9 lepimers _J æé 7» :-,uyî Anomers dt *, ç-,uy\t )ç )t & ,ft$t
,F sr.t 'ae) i ( D aLJ.Jr 4 ar:;!t o\§.--,$ .)rs rrtlt ey -- A 1B ors
(0-anomer)ra-;î B lr +,J"!r és(a -anomer) oyî a. Jr .JJ;ylo-É

.ô:k ll a1,tJ,\ -i;=o/1t.-(.; U-rr"

or-i

\
I

g -D-st ucoselo+"2) i.?ffiI''
m.p150c"

lCI J*tg"

[9] D_Gtucose J r,aie ]rLl aio'.p _/to_Itt
æ u)url lHemiacetal form; ullr Ji-<.r ü) e c-5 Jr ,-F;rr+ t-1* a=4s

r:* bl;*l a;*

r

\À

OH
c[ -D-glucose

m.p. 146"c

lo,] *112

cFrpH

f_on
lb'--,/L"oHl I

OH
D-glucose

(aldehyde forme)

anomenc
carbon

I

;J+,

a

'.

cFLOH

2ti



c,lrt=arfJt

ê

CHO--f- oue-{- H

--f- os
*- on

cFI2OH

D-Glucose

H

H

H
H

CHO

i
._____.{> H_Ç_gg

:

HO-- ç' H
II
I

Fischer pro j ectioh ç'- oH

:
H _ g-._ OH

^,Ja\Ltl :

turne
-------+

go0

'oËt H 1

)ti,!- \{u'o
o' ,/_" i \UH.oH

oi

nucloophilic
additiôn cl_oses
the ring H

\4

HO :

I

,,q
tt,
t

/I
/

/
e st.uctule

H

,:
5-

'r,,.§- 
6H2oH

--it ôH H

6n \rl I r-
c- ltz cno

lî
HH

29



: Pyranose and furanose structure s}ts_ét J i}t-l"Jt ùp _lll_lll
;;tt)t,,.J è.ajt ôi.ÀJ .aLàilt ,r* t:t_-!r c.,erÉJt êJ 4-"u*Jt ULJ_1 J6;!r

.ülll f æ ryj .o-!t ,*Ua - D - Glucopyranose >ti; (pyranose form;

fu oi V1 ;! ,r-flt ler e e C-5 l;s )*,5 y.4Àt acr * ,Jrtr4 ,ÿ{- :yt-ill s

. C-5.r:ç OH 4eJ e a/, )+ JetÀr,/.f C4.y"ç )*-Sil,.J;tacj*ceiasat
il_-tÂ a;1> u atfuIr cyclic hemi acetal iJLrt Jk*î ,# ô1, co!Ét o$ +:
4--tJl Lil}t Jl +-; lfiranose; s:-5-* # #t g;:1,!r asJr a/, Llt u3

. éls_* A*jt"ü.. lt 4rçr*fïf

,ésr+Àl f,*,o J)B.r C-l,r,g
"Jfu ;* L;î.r--3x D-Glucose Jt tt JE,- ÈJ

. -ra.rJyl os,_S & C-4

(H,OH)

CI, andB-D- glucose

c-,t4r(Jr ,: -*s 
k_,(J -, »t #t llte 4 %l .t üi & bi Jt.(.;!r o-,* r=i.-o.

..ç;Yt a1:L-Yl

,

é, 4 a=-u"i â_1ÿ,- J,iér e by-.iutr ;.- .,Io (D-fructose; .;§r;_ D gsrr

i-alll J<- rJ ;:r*;-rJr _1=5lrr"Àt 
-*rè ÿtll oy._frt : ÿy,flt aec e oy-S

C-l, C-4 :,p

. r cJl n-,rjl

I

/",

a

cHpH

t0



HOCH. O
l/' \,ct-loH

H'o, -OH

fi,.D-Frudo furanose

(-OH at C-2 is (" down") )

n8c;-tr oH'ÿFboH

'tLlKo4lb
OH

D-fructose

+

-

(acyclic keto form)

Conformation of pyranose

conformation of pyranose jit.loJt #É JfZ_ttt
.lJ uL;o; ur -o.:L;llt c;ilLt.ruérr é t^ÿ ,fl çy -Aa-.t o»J6 -btÂ,r ü!

t+ L5 -o5;- 
-Sî u{tJt +J:tJt \tS 

'*"c}Uq _, lchair conformationy ,r_t'jr

HO

4_ô

t
.-

,J+,

,

oHo?Hz/.o \ oH^.( 
"ùlY v

al-----f çl-boH
oHl

B -O+ructo furanose

(-OH at C-2 is "up')

..

.È

D-gtlucose
(acyclic , aldehyde form)

\ \

oH <-/ B

u-D-glucoperanose
B -D-gluccse

Jr---+ -S ârt Jf +.--.,y-r-;^.-. p :f pr 3..,r. q*_Llr 4;;:;f:,r * ,f lir "!
a---sÿ§1 i)-ç; r.-"i C-t a---:_n.,j!t o:-.Ft ôr! -r:_c -bl r=!t ct;;.,!l Çl,u_!t a,âllt

.(yyî - 0+> agl,;-l :i (-yyi- A" 4) Àt:y. L.l J:*.sjj,+l

I

CH2 CH

3t



:ô.p-1Lr .btÂ-r U?? _l13_Ill
* ù-Jr ,* J'*5sr$t oGr a oV;1 J\Ly i/ !u-)t * J-É ;j,t
,t-3; 4 bU"*l,d -rt!t ,rtç .:>f*.(ft{Àt ) otJJ6 }U.,! ,J J-"}J O6 *}U_!

. otyyb LU".,\,j ,,lc)J
e L.-î os:rb Lv-\d &>{J ofi CL$OH ikJt D_sugars o\fu _ D J*î...
@-series) D-,>ls, * é a,-:L-!r .:t,2r(-Jt ,ÿî u J,.")rJ .lr,ss L_sugars .:LJ-L-
oL-çrJl .J t-.f yy| BJ.r-lef :,oyî - ct d Jà){J ôjç; 1;Jr.t=Lta-o,*e

cH ."_ilr ;trft (L_series) L

3

H

HO

H

OH

H

OH

,oHCH

c[

)

LI11

HO

LI'\

CHO

-l- o,
_l_,

+H
r-Il ôT-r

cr -D-xylopyranose

og--A a

61-L- arabinopyranose

: Ketosaccharidose lJ3SJt c/UJ<-Jr_ ltl_ly
,Jfuit ,-J" Dhydroxy acetone (t ,r*"î S;J_t+ gu.r ,r#lt..:L1r(Jr ;;;

.at-r Jf + ô-r.-t-e oy.f ôJi ajé!, JuJl

,tt',
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o\r+r.;tl éJrrl

cH 2oH

Ic_o
I

cH2 oH
Dihydroxyacetone

I
CH^ OH
lz
Ic_o
I

H_C_oH

I

cH 2oH
D-Erythrul_ose

z.ô:

cH2 oH

H- r- oH

-H
_oH

H ÔF{
- 

C-OH

cH, oH
l'
Ic-o

HO

H-

*

;

!_

'.(

f.l

i

?

t

..i

t.

L

*
It

I,, O'
D-Ribulose

cH-oI^cH2oHl" I

C_O C 
- Otl

H 
-{- OH HO- C- HtlH-!-o, H-f on

rr L H-l-o,HCoH- t t,^o,
CHOH Z

2

I

I
I

I

I

C

I
C

p_Xy1u1ose

-^* rrrJ ^ïr
cH2 oH i""r""lrc_ o c_olrrlH-C- OH| 'o- f-'

Ho- b- , Ho_l_ 
"I1lH u Urr ii_C OH

| --v'bnro, trro,

D-sorbose D-TagatoseD-ps ].cose D- fructose

-r -)



,rl)-\+)1fJl

: AâTtLll crtir.i.lt _/fS_tn
î,y-e ,* 'f S Çbt szti:;,, ôsy c! t*y a.r,bl 6 î»r>3Jl .:t_S-Jl ;* -q-rrJl

æ és ç-JuJl J..^rJt btt e-r.l*-t ov-§ cJtr qpi ori.,rli:;rr o.i-a )t3 cô7
-*ty/l oal qb lî alrt-î crr;-î â»e c!.:t5rrr oj.s -r.-;.ri9 \rll..:tJ^,Jr

cH2 oH

I
I

Iv 

-(JI

I

clH.z- PO3 H2

o;'*!t oL;-ÿ

}*5stSl ,,;t,;

HzPO.-O-CH2O. OH

;.Ki ç»,. rÏ_î CH2oH
os Ër

ot;*ÿ6- )ÿSlD_B

a

:-

H, PO5O;CH2
q

2
oP03 H2

OH

oL;-eilt ç6 -6-l-isÿ- D _ 
CX,

§:

t .r! l.ç ôLLr ùt5- çentose; éy.f r:l_,1: r*,ts ç-É dl a,-rt-!t crt-§Jt ._

: Thê Sugars of nucleic acide {ioryr L,arlTt crrr--S-

deoxyriboses D )y-tt w s,tlr U->Urr ëà d .^*i ..rt u-slt.-.rL*!r _S ; ç d>t>+
HOCHz.o. 

H

ffi--T»,
oH ôn

c*-2- Deoxyribose cr-D-Ribose
o- D-Ribo furanose

Ç)s:-)t ç:ÿt ÉJ fu *:
qribonucleic acide RNAI

. c-,UtrJl 1 c.,tit;tl trb t* Ç by

:l -t



HO

\,t
I

e

a_

\R

:
c_H
I
IH_C_ oH
I

IH_c_oH
I

I

CqPH

61-Deoxyribose

C5H16Oa m.p91oc

: Alcohol sugars Ur*$t d/iù<Ji lie_mi

$i
:

D{

ôîC--- (a-içsJt s ü\#t VW ,--é ott1+y-fri y a+, .:!frll ;24 !t;a
L->y-.ejJl 1D_sorbitol; J*'/t Jé o>ü)r .J, r<ei : C-_ (11,O), 4 a,Ut r(-*=r

. j- r$Üsils+n. 'üt 4 qJr: a§at o!r..<Jr 1ca,-r^)t 5xt^Jt eJ g,§lr;tt æ é

CHOH
l'
I

H_C_oH
I

IHg- C-H
I

IH_c_oH
I

I

c _oH
I

I

CFLOH

D- Sorbitol

: Amino surgars {i*rlr crU§-Jt _ltl_ttl
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AC300JL+, é L§,-1 IrIÀÆ.r3C 75 MHz, IrIIvm.r H 300MI{z ;r-vî

Bruker AC 300 it b, .) L§.â NMR 200 \tfrIz *\bîs Bruker

..-.t;*It ,1 -"-jlt îbrt, *-r^Àt ly +y, Jr^-;u J...J Cl3 NRR jtbî
Distortionless Enhancement
By polarisation Transfer

. .J.1, f-§ CHCI Jt^,:-r., ,y*, C13, Ht ;pgltls,
Fastatom bonbardement ( FAB) e,.Jl csr.rJt ji;lt

m-nifrobenzyalohol;b"'t, Kratos Ms50 matrix -t ).,*;
: Accurate mass determinations Âi*rJt JKlt .rr-rf .

Kratos Concept IS it b, 'ab-tÿ 
ü:r;L *

:Elemental analysis çra:Â #*rJt .
a Carlo - Erba I 106 elemental analyzer Jél Jt^r-rr o-11;! ;,(r-

:Infrared spectra rl-rn.J-l ci er-r:t ...!t"b[ .

data P E600 z-b-r.;jejt Perkin -Elmer 783 À.b, Jt"*..t, kl.=*J -<r
station

: Metting points )l+Éjïl c,la.lr .

metting point jl+--* Jt"",u--U l---o-r,--g , --<r-

rlaPParattts

.metting point

ultraviolet spectra : agr*i:Jt di ar.rlr .-iUbî .

.Cary 118 instrument -rta* Jt^-:-t{ kJ==J ..S{

.Jiqlt é ,-'ù2 J,-.J knll! t44;,,+ .-,ÇJt 9
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electrotherrnal Gallenkamp
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