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Uit =T  STEREOTCOMERT SM

Lsomens - These ane those Chemuical substance which has

Same moleculan fonmula but dif{enent” stuuctunal
onmula and this phenomena 1S Known as “Isomem'sm'-'[meg
have also cif{enent priopenties J.

Example =  CH3 - CHa- oH and CHz — 0 — CHs

[DEPTH OF BIOLOGY]

(ethyl clcohol) (Dimethyl ethen)
ISDH’}&&LSM
X7 .
Stewuclunal Tsomerusm St‘ﬁi‘!&ﬂl';me}'ukm
( Same moile culon ‘goﬁmula, bul ( Same molecwlan and
difenent o stvwctune ) Structunal fonmula but

cit{erent aviangement of
alom in space dué to nhotation )

S , (=)
Chaun tsomexism i1
_{
T : 1 T (2
Posttion tSomerusm O |
0 X7 L
Melamertsm isomeyusm O optical treomelucol
= ‘ .
2 Tsomerusm Isomenusm

Ffunchional (Someusm

Tauwlomerwsm (Somerusm

. Steneotsomeusm —> Tt is a fown of somertsm n which
molecule have the same molecwlan (ohmultl

and same Sttwctinol [onrnu.lu. but diﬁenent N wmunaeme_nt
of atoms/ gnoup N Space . [DEPTH OF BIOLOGY]



LXample. = 1, 2 - dichlonoethene

H H H . o
N % L /
L = @ ‘ GE :* L &=
a” 8 4
Cl Cl S H
Cis =152~ dichlonoethene Tonans -1 ,2—dlchlohoethene.
. 0 . y : : i
—pcal, 1somerism L = T 1§ o {3pe o SteweotSomerusm in which

[DEPTH OF BIOLOGY] Molecwle have same molecudas s Structunal

lonmula and also have same Physical psopenties melting
point 4 buiuha point » densita efc. Bui_thea diffen in then
behautoun towand Aight -

They olso have same  speafic sotation of JMght bul wnth
opposite sfan.

Example = lactic Add  (CaHg03)

CooH CoOH
f |
D — € — M H—C — oH
l |
C'H3 | CHJ
[DEPTH OF BIOLOGY]

'—O-Fll:lm-L_ﬂ.Lhil_ﬂ mmp_guni - UJNCI’\ has pow@.)’l to J‘lﬂtﬁ.l:ﬁ- thE'.
(optical ﬂ.d:iui{a)

IDEPTH OF BIOLOGY]

plane polosused Jught
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Depth of biolog

Optical Ackiity

The powen ol any Substance to siotale the plane Polarused

h.gh’t (PPL) Tnom s axs to clockwise O% anttclockuwise
diheckion (s called * optical ach‘uilaﬂ and. the Subslance s

Known as optical achive Substance -

Fon Detfencunation s
* Polayused (Nicol psusm) —CaC03 -; whach gathened O*Hd.l:hm%
Ln,'ah't into one plane and make ‘it PPL ( Plane Polaywsed
ight ). |

K A

[uhmhon# Ught] [Nicol Pousm] [ Plane Polaxused Light]

]« [DEPTH OF BIOLOGY]

*Polosumeten , wiuch check and measwie ophical adiuily.

solution g :.I Rotakian

. [thEth'na)
r — — v @ 1 Una“er.l?e.d
‘X’: ,[ (5'—'—-—- D Result
—

N o A Anticlockwise
y ' olajum R ‘
Ondinary Nicot  ppL tube o

Lilaht ‘ Pousm
* Finstly 'nhdthxg Jught passes thwough  Nicol pousta » make ak
ppL ( Plane Poloyused h‘aht) , then pass this Jght {xom polodimete,

bube In which we fiu&d a 'i% Solwhtion which we have to chedk

optical tl.tiﬁ!f‘ra-

(& z : ) N
. 11 the PPL gues' unaL-[e.cIaot then compound 1 optmaLLa Inadive
but if the PPL wotate then compound I op’cl'tau.a atkue’-
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* Rotation (& 01 2 lﬂpcs ‘-
It PPL Jotales clockwise diheckion » the Solubion 18 "“Dextno

77 9

yotatory  dencte as “p”  on ll’+""' _
@ It PPL sotales anticlockwise dunecHon , the sDlubon 18

n 0 9 te

‘ Levo mtul'm-ud denote as L on -

[DEPTH OF BIOLOGY]
* Enant ~> The ophical t1somehs which ane non - Supex

Imposable mithoh 1m08& ETL each othen ane
L)
co.ued encm’mnmens and the pyocess of 'fﬂhrno.hun 01
enantiomen by sotation of 180" 15 called “enantiomerism

Example - Llache Aud

COOH CooH @ MCL© e
I | MmLnoty tmqae
OH — C— H y — C — oy OF each othen
, / | and al§o non -
CH3 7 EHy - SUpen imposable,

® ®

¢ Enantiomens dj_ﬁen {nom one anothen in thhee dimensionod
Spakial mmo.naement [DEPTH OF BIOLOGY]

The_g have Same melhng potnt‘ dmsnla Solubm&g_a Coloun
and ME&CHUI%_ towancdl aud and bases .

: 11:,?_3 howe mﬁment sPec:.fnc solakion of plane polarused Jaght
towands optical ar.hvlla ® -~ lewo (-]

® - Dpextno [+)



+ DiasteneolSomenism - The Steneoisomen thal ane non — M1 oA

tmuae.s oL each othen and also non —sSupen
imposable of each othen ane called *“ diasteneotsomens .

y The,cu,j have otleast two steneocenthes .
. Diasteneorsomens have difjerent pnopenties such as melting

point » bo{uha point et -

hle s - CoCH
I
H — C — OH
IDEPTH OF BIOLOGY] 1
H— C = 04
I
CH,0H

® 7 ®

@ and ® ane diasteneoisomens.

b R T R T W TR T N oS
[AD01019 40 H1d3d]

* Elements of Symmebwy :- Those compound which can be

L

dwided wnto an equal panls +{siom
any plane  called a Sammetwtal. Compounds” .
@ Plane of Symmetwy — A plane which dwides an objed”

J

mto two symmelrucal halves s

Colled plane of Sammetua.
Lxample :- CH3

e ol e B T T ——

IDEPTH OF BIOLOGY]




“point o] Symmeliyy -
(:)_Cﬂltﬂnﬂ_al_ﬁqmmﬂ_ Mso Known asg Pein
) et ‘%’:é -~ ° 01 J La

1"( all S’c‘hm'ahl‘ June thol can be dnawn

’rhmu.(c]h the centme o'l the molecule meet identical akoms

ok ecl_t.l.ctl dustance [’mm the centhe.

Evacple := M -
. A ’T CH3 [DEPTH OF BIOLOGY]

-u.s:dmetffu‘c canbon aloms bul also hcwt'na

a. plant: crL Samme,tha , one hoJ.L oL the molecwde 1S

S
m
0
mMIhnon maﬂe aL othehn hcit. :
-]
. , . =
Example - Tantosuc Actcl COO0 :
- | :
H — C — OH o
_____ ‘l-_.._----e- Plane cﬂr =

T, Y3y 2 o Sammenhﬂ.a,

l
[DEPTH OF BIOLOGY] . . CoOH

| _ | B
+ These types n{ comnpound ane€ ophc.cdla inactve cue

inteynol compan sation.



+ Chunt Molecules —> Those molecules which cannot supen -

imposable on Jis ruthon image - These
molecule ave optical active which wotale plane polasused ught.

£xanmple :- Lacke ‘Aad

- CooH COOH
> _ l
@) /TN 7T\
O CHj3 OH H OH CH

O Chunal muluule olso hawe a chinal centme’ on asammttuic
_QC,ahhﬂn atom .

S Chumal Cenfwe [ Chinal Canbon alomd = A canbon atem whuch

O
— allached with Y diﬁehent

e : .
Q_od:om [ grioups - £9 - lackic aad
(1) Chunol cantban afom alse Known as asammeiiql.cc casbon olom.

Dﬁchih_g. Hn_lewleS_ — Those molecules which ane Supm—-i'rﬁp-

osable on Jts minhoh imaﬂes,

Bul these one optical thackive molecudes whuch cannol hotede

plane polanised. Jught . [DEPTH OF BIOLOGY]

el W/ NN

Supe
M posed
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TS priojection (s used fon temahednol stswctine > in which hwo

——
- i, S

" ,
@ Wedge and Dagh ELL:tng Wedce

_Repnes 00_of Shwickune ol Holecules
>

e Poiog

ecion] — These ane the,

3D nepresentakion
01 molecules . 'rhmd ane used [oh both chuhal and achihgl moleaude

Dihmfamnup ore In plane and othen two ane (n above and below

the plane.

é_m;_@:-— CHO H
In a <\Ci§'}\‘-‘ﬁ

CH40 H/ \f—-‘j

Fo

[IDEPTH OF BIOLOGY]

Dash = below the plane.

OH Wedqe - Abeve the plane

| @b_m_angﬂm = It s the 2D Pnesentation of molecules -

In thus method. molecules ane tmepnesented
ha Choss June and the centre crl dne 18 assumed e canbon

atom.

IDEPTH OF BIOLOGY] o

_E,xnmp_lg, S CHO H 0
' T

HO = H H ——H 7

=)

CHa0H H ——H E

G)
=

H . (CH3~chy)
¥ How to convexnl ¢ Wedqge - pash Pmujgctinn“ to " fishen Proiection

tontlaumaﬁon crL molecules -

* Thus  convension 1§ impordant '[uh the (D&L) oand (RLS)



In thus 5 30 skwchtune o’L molecwlcs s convent into 20 struucluse.

—

1L ; 2 (— ) with the plane

| H!r,.
Cﬁ\\\‘\g.' 7, "-".r,h(l:' L]'Illnl) Below the p‘larl'ﬂ.
/S
Cl \ B Bm/ \Cl (=) Rbove the plane

*Those atoms | gnoup which ane on plane , hepnesent on ventical
une 1n [isthen phojection .

+ Then waltth wedge ~ dash stawctune {s1om thal” side on which

“above and below the plane” atoms !(Sﬁaup olathed.

* Then that oinmfanoup which (§ n aau&r J,eLt side » pul it in

JJ’-Lt stde and that u.lbmfamnup which s In Youn maht side In
- ‘[:'shchth phnjed:fonﬂ-

- T =
| H ‘ =
e \w.m“ - Bn —C—H —> Bn H g
/7N ‘ o
I Cl Cl O
Bn S
S
, =
ez wedge - Dash ' [DEPTH OF BIOLOGY] Y Erschen Projection”

%_N.DELEDLLQE.I@_@F_O_D_EQL&M

@ DL System (Relahive (eofigunabion) - The D/L Sustem wat

developed b(‘j '[}'SChen and.
ﬂusmoﬁ N anound. 43900.

* Trus tethod s used {fon ophical ackive compounds.

[A907019 40 H1d3d]



D o Which has clockwise oswotalion on R.I.Sht hand. Side (M)

Repnestn‘fed as, D (+) Dextmhbt‘ai'o%-
L = Which has anticlockwise motation on lelt hand Side ()

Rephesented as LG lemnnt@:ok%l.
s amino aud and Cahbohddnol'c

[AD07019 40 H.1d3d]

*Thus D/L r:nnffgww.ﬂon 1S used (n

Tn thig mnfiauhai-ign -,"Crdﬂctnaldehade' (s used as cheLEnenc&

Compmmd.-

[DEPTH OF BIOLOGY]
=) CHO CHO
|
= 2 + OH HO - H
: |
@)
S |
S (p- cevnaldehude ) (L—Gdﬂctnaldeha de)
2 - d

]
| . g

| ® Do priopen fishen porojeckion fomula. of moleculed.

J|@ Hlsh‘ﬂ gmdLSEd- 5‘]10“{3 mU.St be on |.'UP- LI"L nni’ then J]EWM((]E tt)

most chunal (.ass:t]mme]ﬁ-t.ic) ceanbon » vxL\.dZ
; "db ab deft than L.

' © ohseve bottom

: i £
.-' | contarn —OH/ NH2 ol mahl.‘ then D

| ' ) N C.lf.'.
| chaun IS S

i@ Lonae&rt ﬂl’”oa on Vot
ﬂth ane PJ’IES'EJ it

June.
| NHa b than D/L ane deddooded
1@ ji —QH .cmcl. —

deaded by —NHa g10uP-  [DEPTH OF BIOLOGY,

]
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CHO CHO
® | |
H —ul ""{OH: '..”_Q;"' ? — H
R @ ;
CH20H 2 CH-20H
: L(-) , —OH Gosoup 1S onh LefE
D(+)y =OH Guoup 1S 0D boifh '
x’rU-Hht Side de.
@ CHO > the Jongest chain Shouwld be o0
T -1 verhcal June; [DEPTH OF BIOLOGY]
1 se. L U top).
S0, notale clockwise (excepl top
f”CHD - | o D)-y —OH guioup
HO - — CHJGH —_—> H 'k-{é‘l:‘l‘:, " I'S oh J‘L,Llﬂht
stde .
H CH20H
©, CH20H —> H.LShESt oxiduxed amnup musl be on top-
. S0 . netate 13(}“ +o ctx' il— ‘
HO — H |
- i CHO DW) » —OH
i R, UNOUP Ban
HO H H (OH", the der
CHO CH.0H
) COOH ) _— =
|
:;'I;l:l"_ | = H H NHQ 4 | NH14_ H
¢ CHa0H CH.0H

o r e o

IDEPTH OF BIOLOGY]



@ BS Sustern o Nomeaclatuhe of nphical somens
: o) : ° _ . »
ThuS 1s absolute Cﬂntlauj’\ahbn which 15 ugsed foh optical
achive compound. -

R — Rectus [F’-Laht] v which fotate PPL clockwise
* $ — Sirnusten [LeLtJ » which sotale PPL anh- clockwise

H Thus Con| (gunadion was given by thnee suenties ( Eunopean)

R:S. Cahn 2 CK. Tnauhi and V- Pme.lnccj S0 » Jdb 15 Known as

[A9070I19 40 H1d3d]

" C'IPS((jstem . ' [IDEPTH OF BIOLOGY]

* Seguence Rule ( fon RS ccrnft‘auhaiinn s LIS necessony to

kKnow the Segumte nule).

@ Pinstly identify ol chunal Centhe » then deude p.hl.ow.%
o| oll oflached afoms [ghoup accondung to thet ‘ atomuc
numben N hj.aheh clormic numMber wnth hl.ahe. pmumH

@ I{ the two oh mohe cdiomla&wup altached to the chunal
centhe one same , then Swe pcruowg cu:whdma to then
* next atornlaauﬁup” and Sc on --
M - —-ﬁm . —CoOH , — COOR | —COOR Y —CooH > —CHo
G The Jowest pouloviity albm grioup must be on botlom and

t'op CT[ venticle June.



* Some funchi | | 0 ondeit
. unchibnal gnoup oith thei pouotuly G e

~I> -BuS -¢l> —SHY> =F>-0RD> ~0HD —ND2 > —NHa> —CU3 2

~COCl > —COOR D> —COOHD> —CHO > — €Ha0H > —C=C=-?2-C=C->
CaHy > = CGHA ——

@ The atom/gnoup .atfached with a chuhal cenfie ane assigned

with e numben accnhd.ma b sequence swle” .

@ Now > H the Jdowest pmbadl—a qhoup 18 on vexrhical une 2 then,
*Rotation of @ »@ >@ s dockwise » r_anLl'gu&mi'im

must ke 'R” = Redus [DEPTH OF BIOLOGY]

[A9070I19 40 H1d3d]

: Rn’fo.,hop crL @ - ©® 2@ 158 ankiclockunse s Cmtfarmqhnn
must be ‘S’ = swusten |
(@ But, i the Jowest padnmla gvoup 15 on horizentald Jine ,
then
. Rotation gl @D — @—O® 15 clokwise ccnfl‘awmh'on
TR ¥
0 Bt Liah e @A—> @ — (@ s anticlockunse., tnnfl'au}m:hnn

s ‘R’

O

® @
0 0~
®@ 73 @ R

DEPTH OF BIOLOGY S : ‘
[ ] —> lowest MDW‘H gnoup (s on hotuxonfol une,



€)
@ —R

©
i
@J\r;(:g
W —

7 Lowest Pruowity @ooup 1S on vertical Mne..

Example —> H® HE)
HaC Hﬁ— Cl CH COOH [DEPTH OF BIOLOGY]
= iy ¢ S
2

. $@ @ O
3 | R- c’f;t"ﬂu“&ﬁ”“ S - Canﬁ&uh okion
P
g F () @ CH3
J Bn Cl COOH -—azl— OH
O @ : o ® O
= CHD
O X ®
o I _ ; : : :
< _B__Lnngkﬂunﬂh_ﬁ ab

% Reackton of Chital Holeasles

‘Chunal Molecule —> Those ahgum'c compound.  which has

with Canbon:

Inum cliﬂment atom | gloup affathed.

[DEPTH OF BIOLOGY]

. Raceric muxtime > The eguimolan ruxtune of Dextho (D) /(R)

Rocernue muxtune.

and Llewo (L/(S) Substonce s called



¢ Chy '
Mhol MoleauwleS Show thnee types o] vieactions

@ Invension ® Racemusaxion © ReXention

[A907019 40 H.1d3d]

@ TInversion —> These ane those meackon in which chitiol
molecules chm_nae thetm notiwvie O-Ll'@}l Heacton ,
Jdt converit :-
"R’ [D] Dextno Compound —> "$’[L] Lewo compound .
'8' (L] Lewo Compound —> ‘R’ L0] Dextwo compound.
__E;z.gm_gle - ’ "
IDEPTH OF BIOLOGY]
® CH3 c CHq
‘ 3ty \
' OH™ ot
CaHy — C — Cl Su A HD-“"—?""'" Cl
l
1-lll ' -
e Colic TInansition Stole
f.p: /ls-i \L
s ®

|
HO — C.— C3Hy
)
C;;,H.S'

[IDEPTH OF BIOLOGY]

ts’ (‘R

(B Racermuisakion —2 T “this sieaction » ophcal ackive compound
S mwéxt&ol into ﬂpﬁmlla inackive Comppund.

often the sneaction -



Il
l

o
X
%)

/_‘ CH‘? R
= @ — C — N & l%-
= =y
" = i — ¢*— H —_— e
9 | o' 1 - 4
W
@ CH S
: ’*‘ e
G) L E
g 'S7 2~ thlonobutane ‘RS — ogh'ggl% inachve

[ Meso Compound J

"In this neaction s ‘el sieplace “H’ and forn a meso compound
Wich (s nph'cn_ua inackve .

© Refention = Tnh this neackion » thunal moleauwles / compound
nemaoun Constant (same cm‘[:’auhak'\m) OLW

neacnion . [DEPTH OF BIOLOGY]
3 = C;—l3 CH3
FaHy = G == o 7 C-_»,H:; - 'l:."'"' Bn +C
| |
CaHg Calde
[s]

[IDEPTH OF BIOLOGY]
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v Racemic  Hodificakion and Resolskiaon al_sacemic mixtusie.

* Racemuic Ho;g_ggcgtian'_-? Mso known as Racemic mixtune
hephesented ab (DL y RS> £ »dh).

— The ec)_u;u. amoud crL levo (-) and dextho ) fums oph'co.LLCLj

inachue mixtune Knownh as necermul mcditltuhbn.

@ - @

both

Dextnol+) Levo (=) (¥) Recemuc
rruxtune

*_E_&&D_Lg;h.bn_qg Racemic  puxbtusie :-

Tt 15 the pnocess crL sepanabion ol a yacemie, mnditt'coi(m
inte its enantiomens constituents . [DEPTH OF BIOLOGY]
- Also in thus pxocess » opthLa inacive cﬁmpuund. 1S
convented dnto optical adkive compound.

. ods used fon nesowdion *-
@ Hechw'mllg method [des’cqll.l'm}cton Mekhod. ]

©® Chhomaingmlpf\a,
© Btbtnafmi Method

(@ chemucad Method
@ Mechantcal Hethod — In this method cihstla c-nastcdhxed

[DEPTH OF BIOLOGY]

the beth enantiomens In siaceruc mixbune.
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* Now bp '
th hawe digienent  shapes [fslgm each othey. S, t‘n%

h .
we‘mﬁmm_g Shopes fmm eagh wllxet. ane Sepanates| by
"ogT4ng dens and fonceps.

ba Lows Pasteun

'S applicable Of\lﬂ to mﬂs_m%m

LI*L the. mole cules 01: the Substance hewe 3mea.:cbe31. ctk[,lmha fon
Some enantiomens than ot the opposite ene)

Thus Mekhod. 1S economic but Hme wnSumha.

®) Ehmamatogmm_f& = oph'mua ackive substance can be hesolved
bﬂ d'mnmcktnamapha.
In this pmocess s the nacemue muxtune s Swn thhouah a column .

whach (s ttllecl with a oph‘r.nJJﬁ active adsonbant . (& thitol
Sthtnnca), [DEPTH OF BIOLOGY] )

The enantomens wiul interacks diﬁehenﬂa with the chinal

:St.tbst‘ance and hemove fmm ouﬂeﬂent thoules .
- 40 thas . gpﬁmua ackive substance o sded:t‘ve%l ansorbed
ha ophtcx.l,la c:.d:{v.e absonbent on the basis ol theit oakLl'ﬂiH.
Example —> Armunes xesolved via &%L&hbn ba oph‘mug_

achive acled chlotudes.
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@Mﬂém_tim - In this method » certamn miChoonganism

( baeteruo » funai, enzymes ete) ane allow to

3amw In JacemiC  ruxtune.

-The@ Cl&ﬁthoa one crL the less impontant enantiomers af ‘Ltt.st‘eh
Jale compane to otheyn .

“Hence , the mehr_\naed Lothen) enantiomens otefaun and. can be

LSolated h& 'fhuthonc«l cﬂastqllimhbn OH chhumaraamaphd-

= Tt 1s developed by pasteun in 1958,
* Dnawback — one enankiomens s samﬁt‘cecl and. a-L rruxtune.

s toxue thon KiW the nutnnuhamsm=

Example - PerucllUn can be used to yemove - armmonLum

tanTahale ‘[.horn the muxtuie O‘L Jacemic  ammo nwm

tantonate.
[DEPTH OF BIOLOGY]

(@ Chemucal Method = In this method , a diacemic rodli ficakion
s conuented into a mixtune o-L duastereomeng

01 anothen compounds .

= The Separiation o enantiomens is diffteult because of Same

physical priopercies. So, enanbiomens Jeacled with aphhnlla,

achive compound. to fuh'm diasterneomens .

IDEPTH OF BIOLOGY]



= then ,
these clastereomens can be Sepanaled due to d,i,Hehc-nce_

n

theu phUSICL\l psiopenhies and o{l‘e)m Sepanahion '(h% axe

heg ' '
onvenled nto enantiomeys bd qddma munenal acad (HY)

0

= Aad - Base seackon ane crL{-m used tn'h nesolwhon

ot aacemic alkaloids Jike CLU.L'nUﬂB » monphune elt...
" Bsymmetsat Sunthesis

—> In this method , ophmug active
comnpound. (s dinecty phepaned. {rom
an ophca,ua (hactive Compounds undest the t'nf(uence ol
some othen npt(k_r_\u_g_ athve substance. [DEPTH OF BioLOGY]

riatﬁnu‘c N Oph 5 i .l
phic ' |
Lfﬂ.x tune 3 a.LLa 7 o C&Lué‘

[DEPTH OF BIOLOGY]

S ) k fT‘-—HUE o
GPHC&UH inactve, L Dexto /Levo
L £0 % dextho + SnYone J

50%. Lwo ]

ORHy we can Sou, " [
Yy thal Symmelrue molecules Linactived e

dﬁmwg convoilled  1nto a.chma[quc.

et (S 01 two lapcs ' -

@ Payuiad Arsymm elauc

Molecules (active) ,

Synthecis [DEPTH OF BIOLOGY]

®) Absouute Asymmeliuc Synthee
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@E%ﬂﬂ-_f’is}amm&tmc synthests :- Tn thus sﬂn{hesls-: Both &)

and. (= enantiomens are foumed bul

one crL these 15 obtauned In Lﬂm&e amount(.
So» Both awe not n eq—unl amount and act as a 0phc.c\1.lﬁ achive

COmpound  and pass the plane polosused uaht- ea-? Gducose

50% | 50% OPhcally F0% 30%
(+) (=) achive Subsknﬁce (+) (=)

Racermuc Bl ;
‘ pthLLH
Hixtuie aclkwe
(@ Absowde Asymmeliuc synthests *= Tn thus synthests, Racemuc

myxtune (samme.tm’c molecules)
IS complel‘eja converd into ophf.cd.la active compounds

[ Dextyo oy levo) m'c‘l one. [DEPTH OF BIOLOGY]

°In thes » onl.a one €enantiomens can be tomed Cnmple.l.'ela.

- In thus any phd?-{'cal o(ﬂent s useol.

Example - H H
H . 7 CO0CqH¢ I |
E=¢C Ha02 . H2(,00 —C — C— COOCaH,
7 Yo 1
HeCa00C | H OH H
[ eyl Fumuwiate] [ P-diethyl tantaruc aud ]

IDEPTH OF BIOLOGY]

'ethtil Lumem.te and Ha0a undex l'nrhu;:nce UL dexthuhntaxarg

U_'ar;t 8I'u€'. +) ditﬁ\ﬂl tanloue, aad.



