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7 O¥ganic Jd#.;.?.rm:w via enolates:

U

Introduction: -
i ﬁDdUGdu_ ﬁgﬁ_uocsmm h?.&ﬂd&mm and Ketomnes) show .ﬂO:Orb._Sm two ..ngd._nQ.\Sm chemiceal

Chovaoctesistics -

1. Polavity of 00...60.:&_ Corxloon 2. Acidic chavactey of «- T&m,.dmmjm.

1l- woffﬁm U__, PCq__CUﬁ&_ Covrbomn: -
— Due 4o diffewence in m_mn,ﬁ.‘gm&nmif.mn of cavbon and oxygen ,
Geound oxggen is moxe than that at 1the cavbon atom.

As a vesult oxygen bears partial negative charge ond covbon bears partial positive.

the =« electren Lnsm.}m

ogam.
AS a Consequence, the nb.u‘foja. corbon can be attacked n_._.u..mni& r..q a. Mucelophile =

give o tetrahedval inteymediate j, which O beaxs a« 3m@o¢<ﬁ nrb;.‘mm. This spedes get
protonated +to give Final product. The proton meeded is obtained Hrom solvent Oﬂd.mpmeln.

8
Vn =0 — Se=o0-8
i 5 NW A N
Nu
) \.H/Mv/t i o { B_U. \Iw H-0OH A’n
Nu: c=o G. B — >
R' R \ ~o~® dﬂ\_/ol W\—_/OI
Additien Product

—"
R'=H o¥ P_r&_ Tetrahedval intermediate

Teansitien Skate
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The Dbdﬁoﬁm_~ casben of >c=o gwup is sp? :mw.m_m_.m.mm. So Dc=o gwoup is planar amd hence
Con be attacked by the mucleophile +rom cithex side (top or bottom) Eith an equal
vd.DWPU.._..._"&.

when the

nucleophile attacks the ODJ\raj&_ carvbsn, the T&rd\_n__.wnioj of Cavbom
Chonges Hrem ep* o Sp? ond Yvew bend is fermed
4

betwseen ~ucleophile and carbom
— The & electyons of +the Cc=c bond 0931»?.& tramsfeved to the Oxygen atsm.
' _:‘.._tlf& oFr o Saano&r NS . Foymation ot Enoclates:
, H 20:
| \
H— C—¢C

|
H

—lectycn O ItNdraw ing

— The acwdic chavactes of % - hydvogen is due ‘o ._...o:ocu._jm Yeq SoNs—
() }

- The
ove

3 etect (~1) Hk r.CmGdj&_ JYoOuPp -
&
(x-0) | 1
H—$p—-C¥+C—

\

(Acidie) s
— Jue to electronic imbalance, the no,«Uaja_ gvoup tenpds +o withdvaw electyons fesm the
adjacent C-C bend - “This hakes & - cavben Amove electvon - deficient .
o - Covben in tuwmn, withdraw electwons from G ~H lond and hence the ohlfan_dommsﬁ%
SNPEN_ held and hence con be obu._—m ottracted rd qud,:m ba ses.
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Resonay n bilisatt eon { the vyesulbing cavbay

Afrex +the vemoval of o-hydrogen rum_ o stwng base, the vesulting covbanion is Stabilised

S
by wesonance . = = S
& 7_- ..A_U_u _ Y M 0_ /Im \O
¥ . S — e - =C — — —_—
HO: + Iln_xl c— IIWO omn.u.n pme—ip = \h s
a

Enclate ion

oue to above wenbtioned wesomance stuctuves, this enoclate ion com accept a.  pyoton at

caxbon atom +to pyoduce the keto foom ov at oxggen otom to produce the enol Horm.

OH

—— . 3°
-6 c=c¢ (Enol fowm)+ B
el 8" \ A -

el + H—B
Enclate ion Vm|h\/ (Reto foym) + B

Because of this behavioux +he anionis called evnolate iTon.
Tt gy be moted that only - hydvogens ove ocddic. B,Y 8 ... etc hydrogens ave not

acidic because inductive efleect decveases (oithh distance and also the )Rmc_msm cuxbamion
coonot be sStabilised _oa ~Yesonance .

o -hydvogens of cazboxylic acidsS amd its dewvotives mot mot adidic. because ,C =0 Yroup
s In OG«J@:@DT% with \one pady of adjacent hetevootesm.
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|&u:am«omm5m of Q_mp_‘&mmm and Ketones ave qadic but the acdidic chavactex s <m¢,m weak.

hence these compounds cannot be converted Inte enolate ions by the weaction with
bases such as allkali metal T&n_,.dx._mm.w.

- D.mn.;&umb onad Ketones ave Har less acdic +han water ond alcohols. Thevefore | m*..qQSnm‘
bases such as sodium awide should be used to genevate high concentration of the
enolates.

~ The acWdic chavactess ot caxbongl compound cam be incveased in *he .ﬂo__o&_sm cases -

() when o hydvogen is placed o to twe caxbonyl grvoups.

— In this Case \5m®D¢5m D?nqa.m on the anten can be Jdelocalised U¢ both Dua‘r.qsa, gEoups
which Make the compound owe Qcidic.. e-g- acelyl acetone

CHg=€ =l § ~chy
) o
() In addition to >c=o gvoup, presence of Some Other mqgm_m_ electron 5._.?&498,§m QIOLP.-
e.-g. acetonitxile (CHyeN)
- Conclusion
i “?m enolakes oObtained fvom the m.,noa.wq:&. compounds such " as Ynalonic ester &y aceto
ocetic ester aove very imposktant in the o#mnﬁ._n hd&ifnm._n because +heir enclates ave @pm.__m.

fosmed by eacting these estews with sodium ethovide.
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AlKylation of Diethyl malonate : malonic ester Sgnthesis
O ) . -

I N

o |

CH0 — C— CH,- € — 0O GHg

I Highly addic

- The o- rumdomms akoms of gmmia_mﬁﬂ Jrovp in n_._mr.f&_ malonate ave fmmf._m acidic it is
suvrounded by two electron withdvawing grvoups . This is +the ~eason why this compound is
colled as octive asm*sm__ms.w coTnpounds -

— Que to strong acidic natuve of hydwvogens ot §m¢=%m5m geouP , it has become a vevysakhle

dmnmmin in 0#&95,_0 maﬁ.ffmu..m.
— TIn gQeneval +the mdﬁi;bf.n proceduve CI__,mﬁSM. n:mI:a’ walonate
thvee diftevent steps =-

(i) Fowxmation o enolate oamoen:- . -
luuca.pdr..mfm«Dn,_m.,nnsn.,«nnwm«?...m mom.__m converted into enolake fon when treated Wi h

consists of +the .ho:OCu._,SM

ethoxide ion. -
2No + 2CGHgOH — 2G,HgONoe  + H,0
o Base i
\.l/t I M. oG Hs
H c—0GHg &
GHs0® ¢ N~ , rnﬁ + GHsOH
H /n_u_lonv:m G -0GMs
0 o

Enclate 1on
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~The enolate e s stobilised G& Ye scnance

. = (o) Oh.u.—n—m
N ! .. Lo
i Cc — 0CH -
e/ 7 <« H-C — H-C =
Sl 7 IaﬂA Ne—oc,H o NE=8
[ Lo Nai O Hg
Resonance Sm bvid
) AIK _f‘,_ﬁ on ot enolate ien (S22 substitution)

> m.jm.n.f ienn attalkes on ﬁ.u..jan:.m 9_Ka_ halide to foem 9.Xd_n¢o.5 product.

The vyields ase low Hov mmnoﬁan.& D.ra, halides. Howevey | the ....Qdio,..m D.:Am_. holides

C,Sn.@,ﬂmo eliminatien ~eactien 4o fson <Clikene.

\.\I/ ©/ A.!O.Uh.u-f-.w- mZP \ ﬁOOhNIm B
R— X + HE > R— CH <+ X
\» COOGH g N C00GH
4 D_Ia_ havde P,xa_oioj product h_)..mf yield)
OF - O e+
\» COOGHg ™S 006K

2° B_Ia_ . ).xa.niod product ( \ow yield)
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5 o y W E. \ 52
Hg¢,00 M: HgC00 7
3 Nu3o$&€dowm$ﬂ
3° ARyl halide

— Ay halides covmot be used Hor Q_Tm_9¢% as +TmM fail 4o Cﬁlm.«&O Sn2 vweachtiomn,

— As the pyoduct aftew roenoalkylation sl has an acidic Tan,ddm&.:. it coon Furtheyr
~eoct whith sodium ethoxide *to give nod..dm.vgozsm enolate len wWhich ™may veact
with anothex ynolecule of Q_Xa_ halide *eo give Lwo._fm, malopic ester.

o
7~ >H. ) CO0GHs o~ O°GMs
R 7 NCO0GH, GQHg
Evoclate ion
. _coOGHs 2 R COOGHSs
Rr-x <+ mmA o N + x©
& R7 SCOOGHg R7 NCooGHs

nownv:&_ok...oﬁ pProduct
— Howmabion of diolkylebion pyoduct cam be yepresented as-
1. &HgoNa J. GHg ONa

cH, (coOgHs), s > pnrhnoomzmﬂv S i > ww_mnoom.rmus

— of-haloketuvnes oand o- haloe steyr can alse be used -or Q.Imfo.ﬁaed of walonic ester.




R—-CH
"N Co0GHe

ggop._K&_QIaﬁ
produck

. COOGH
R ” s
NcH

R7 S CoogHe

l_,ﬁ_Ka_Pvp“.ooﬁ..::n+

- The oabove thwee

QeCaoT oo

2\KO0H, bL.

— 26,HgoH
ﬁIdmdd.am._mu

2KO0H, bl.r

s anImoL
mImmﬂd.am._mv
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a=chh
g

N_
bt
R7 N\

COOK

Coo K

COOK

CooO K

step procedure

2HC| ”
> R— CH e R— CH,C00H
— 2KC| N Cooh -C0,y

(Aecavboxylation)
alkyl melonic add
COOH

— N

_ _
_ m \ m
N.Iﬁ \ /\ﬁI D /ﬁINn.OOI
— 2KC| . -C0 R«
R Coo 2
H & nab,«_uox& lation)

di Q_xm_ malonic add

s cCalled  Malonic estes sSynthesis ( mes) oma

used to mm_ﬁi...mﬂmm. o _Dd.@m <9uwm.nm_ of 0#&05):_0 compounds.
e-g. m.mii;pmﬂu of g%onoiooxd__,h acids, n—.;an&oxN_—._h adds | diols ekc.
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> r__?.”tp..wfoj or ethyl acetoacetate : Acetoacetic ester sy

- Ethyl acetoacetate ov acetvacetic estex is o p-keto ester having two o - hydvogens.

alonwn_..o X - rmmdommju
= like walonic ester it olso has & CH, grvoup (Methylene 9roup) surrounded by two noioo&_

&«oc._vmm one keto ﬁD.looda, ond one estex ﬂo...\cga,v and hence i+ is also called on active
§m+s&.m5m compound.

- It is also an impoxtant ,qn_pmms_.. in Odmns,,a ﬁ5u3..m£-
— Its mdjgm.ﬁﬁ CI__.—..M depends upen the .h.o__oco._sm thyvee sSteps:—

(1) Foermation ot evnolate (on: -

— Due tv its acidic chavactey ( acidic o’ —hgdrogens) it s nom___m_ convexted in +to enolate
i1on when 7vYeact wWith ethoxide ion.

P . e P i
HeO™  + c = b oy *  Tulgry
Sk - i e Leaker base
N il Evolate Tom

bas e
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—The enoclate \on s stabilised _oa resonance .

4] o o_ﬂl 0 ﬁIu
J —— - — < —_ —
HC «—> HC ) “— In/z —] HC o
/mlonwzm /_n_lonpzm /m,..onu_._m /n.lo
S
’ ° = 0GHg
b¥ d
Ressnance sktxuctures Resonance _aa )
L_: Al _J_Q.,.L_m-.._ e ot enolate en (Sy2 Subst tuthon) -

— Enclate ion of acetvacetic ester behaves as wnucleophile and attaks on un hindeved

primovy  alkgl holide to give high vyields of the ?ojoP-Im_QIaj pPyoducts.

CO-CH CO—CHg4
R—x * rn/ y R— CH + X
e C0-0OGHs ~~ co- OGHe

Bojop_xm_n?o_ aceloacetic ester.

— As the wovnoalkylation product still has one ~wowe acidic ramémm.: 1k andergoes Loy ther
veaction with godium ethovide to Jom cowvesponding emolote amion which Teacts with
D_x% halide to give m_.b.:ﬂm__omﬁ& pyoduct.



O-CH
\\)@\ﬁ 3

\ e -0GHs

C

* -
grey-

- The D..x&.ow.mh_

S TOMC __,_ wr‘ &ﬂ_.

CcO-CH;

\

N CO-0GHg
Zoﬁoor:é_b_l%

py¥oduct

estex

\u« I/\v\hOnnIu

CaHsO™

-
.
o’

and L.rﬁia,ﬁ,u_(.J_p.uf_,‘.ﬁ_

¥ I=TRI ) =Y

W

dil KOH, &
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- OWAM + GHOH
R~ CO-0GH,
Enclate ion
) CO-CH
m/n\ Y & e

cav Cﬁmﬂmo

]

v

R \ /OOIOﬁNIW

em&xa_oiqs pyoduct

Saav«o,am...n in two Jdifferent WaYs : -

—C3 HOH
ﬁIam,qd_mummv

/ﬁoo K

B
COCH,
N
i v,..xnﬂ 5 R-CH,-COCH,
- -¢co
K<l N COOH a Monosubstituted
B- Ketoacid acebtone
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P

- - | COCH R\
R! CO—-CH; i R co ﬁIw : R 3 A e
" 0\ dil KOH, & : g dil Hc) . \/\n,“ By, P
R” Nco-ogHe | 2HsoM R \cook e R™ ™\ cooH Bt Di substituted
(Hydwolysis)
9._0__&_0Iu§ g ! v|xn¢u acid Qcetone
pyoduct

_r._.J/‘ br ,r\.._.ll _Kj_arw _Hﬂrlurafl_m f HH- O J.J_..M_.ﬂ...r]\ﬂ)_ S \./F..\[JL

R
w ) n_u" Conc. KOMH

" CHCo0K + TR-CHCO00K + C,HO0H

- It way be moted +that hotin Ketonic
both corditions (dilute as well as
or ethanolic KDH

anpd ocd sdn_,.d_mm._m tokes place mmgﬁ_mos.m?m.m wndey
conc KoH). The diffevence s that with dilute aqueous
solution Ketones Con be sbtalned as pwedominat pwducts, wheveas with
conc . cqueous ox ethonolic koH solution Aﬁous_m adids owve the products.

-~ The Qgbove +hvee step proceduvre 1s called ocetvacetic ester synthesis C AES) Which is used

to sSynthesise a ,bdaﬂ voviety of e&xganic cewmpound.

example. synthesis of Ketornes, hod.oowd:n acids etc.
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vacetate T O loisen conden Sati1onN .

convexted +o mp.rm__ acetoacetate in presence of sodium ethoxide and

m+5a_ acetate con be
ethanol-
GH n.wZO.r.. T_mw
9 CH,COOCGHg A ﬂ. CH;COCH COOC,Hg ] Nat >
" - C,HOH

mrs&_ acetate

The obove -ceaction

This

containing an - Tmn_)..omm: , @ Ketone or a mitxile .

out

wTeaction covers

Sod- salt of mrsa_onmgnn&nwﬂ

is Known as claisen conden sation

CH,CO CH, COOGHg

mmfa. acetoacetate

) " estey
Various cCondensotion between o carboxylic estey avnd the

@& gnijm ester with Sedium ethoxide in ethanol Solution.

Sodium Tamd..mm (NoH) ox Sodium wethoxide have also been used.

NISTN! -

The "mechanism of Claisen condensation is

T™e <xeaction involyes +the .,..0__08._5m two steps—
step-I Loss of acidic - hydvwogen +o Fowm vesonance stobilised endate omion.

L
CH4-C

hpImOZP

—

o o
m.\/t __AU ..w

|
- s

CH,— € —OGHg «——> CH,= c—OGH¢

Resononce stabilised enclate anion

other bases

similay t© Aldol condensation.

These Teactions ave CmCD:m cayned

such as



Learn Chemistry Online

Step-IL - Nucleophilic addition of the enolake (on on the covbonyl cavbon ot Second wolecule
ot ni:&— ocCetate *o m._Sm addition pyvoduct which eliminates avmn ethoxide {sn +o
mmcm. m?&_ acetoacetate

=0

@
0
NN n._ m "m._ _o
CHz-C + CH,—C—0GHg == CH3— C — CH,~C-0GH, CH- C—CH,—C —OGlg

_ -G H
OGHs ﬁoﬁwrm i m*r&—nnm&onmlﬂf

— Finally in the presence of fun equivalent of ethoxide

ﬂ.fsa_ acetoacetakte 1S Converted
in o ite enclate s=salt wWhich is dﬁ_niﬁ.& ™Move stakle.

/

0
I B
DIWI. n.l nIn.'ﬂlOﬁpImn + n.buInUthl
20 A o 0" __ o+ O o
~l{e =1 /7 My WA ] | + GHOH
hI.wuﬂlnIlnlothm. —> hI@nn"nIlnlomIm « nqunlhIln..om_Im @S
- Evidences:

- Following two evidences ave in fovour of the oabove “mechamsm ._s<o,c..5m vevevsible formation
of the enoclate amign in claisen condensation.



(1)

&
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The esters _)Dc._:m ac\dic Rms&mﬁ.mmﬁm on treatment oith GHgo™ Tn GHgOD (Deuterated alwhel)

.a.mEr._m undergo deutevium exchemge -

0©
Iy 82 - -. oH
—cXElogH, + GH0® === -—c=c—0GH; + GNs
Qe D o
\ | | " i
—C =C llOanm - ﬁNImO@ = - n_ul C — OAU.Im. + ﬁu.I mO

The ~vate of m,anDSmn of +t+hese T&madwnsm ove Compavable to ;qmonic.,mm of these

estexs in Claisen condensation.
Due to veversible Ffoymabion of enolate iomn | Ominn:m active esters C\Sn_m,.‘womm

Yacimisation.

Tmportance o (Claisen cCcondensatiaon:-

This <Yeaction is not only limited +to esters ro.c..sm o~ hydvogens to foem P -ketoesters,
but gy olse be cowried ouk on an estev and a Ketone o a vitvile to give
p-dilcetones omd @-ketonitriles. Further , besides sodium ethoxide , othev bases suchas
Sodium Sam.qu._mmy Sedamide ._......_urnsmﬁga.wsm_wo%c«s oy olss be used.

Cweoss (laisen <condensation

When cClaisen condemsation takes place petween +two diffevent esters Tnc._ﬁm klrdn_ﬂcmmsnu

0 Wixture of Four possible p-ketoesters s Loymed wWhich awe difficult +o sepavate amd
_Eihm. Cyxoss Claisen condensation of *this .ndqa has Yo md%.::oin CT.:J-



+hen

e-g -
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—Wwhen one estex does not possess - Tam,.d@mjw mn.m. ni..&_ %&39#&; mt:m_, oxalate, mia&. benzoate ete)

it has m_.«.mo_+ .mx»?IonT.n C..U.:w.m.

I

mfra_ fovmate

A

o
I

mt:a— acetate

— -+
ﬁ.u.Imo No

—

-~ G HgOH

7

o
Ll
Q=CH-CH - <€ —0GHg

m*f&, 3- oxopropamoate
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> Keto-Evnol tautomexism ot .,r_.,_\&__, Lrnéc_crn.»,nL\C._

* lauToOmMETIsTN .

The structuval isomers, which differ in the velative
a¥e called 0s +tautomers ond the phenomenon is tevmed

@om..iasm of +theix atems and ave in

vapid equilibvium with each other,

aos ‘tautomevxism.
The intevconversion of tautomers is a chemical Yeaction which involves 339__25& and

Gdnnrf.ﬁm of sigma bonds.
The +toutovmervrs arvies due to 4,3 45,_@4D¢0.5 ot prokton ox awnien Hrom ©o~a<9._n5¢

otomn to *he othex atom (Within same molecule. Migvation of pvoton is called prototvopy

and wrigration of anion is colled awiontvopy -
The -most Iimportant type of tautomerism (s Keto-enol tautemerism oheve
enol Hfesvms of o compound ave in equilibvium.
H © OH
| i\ \ |
——— \ﬁ S

- - —_—
Encl form (ene+ol)

Keto aomnad

keto Foym
Keto- enol tautomeyism is vwepresented _um_ +he cempound no,sgﬁ._sm G ,:Jmlom_msm ﬁ..annv o¥
o Wmethine grvoup (SCH-) adjacent to a Ob.«_uo):&_ qYoUp. e.g- mid_— Acetoacetate
oH
n_v- nmv. o I&‘O ﬂ;, !m
i e, b — ¢ & we ﬂn/ S Nocm
Ethyl acetvacetate el g SoGHe chy % My
H Evel fovms

ﬁ Keto fosrm) ~— i 7
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Viechoy ST

— Keto-enol Intevconverxsion is ﬁD.«D.&mo& _ou both acids as well as bases-

S H :OH
il @ 3 : :
_ I |/ tast \ ﬂ__ glow \ |
— - + HY —m—m -_—C — C ————— — -+ lt
| fast - slow
H H
Keto ¥owvm Cation Enel foxm
. cCato y l@ '(lJ
i ‘0 0 : "8 =M
: .n_v_. o slow P | \ Last . | 4/.m®
—C—C— <+ B — Y d. " P — C=C= + H~5B o -Cx==C~— % °*
=\ A\|\|\ Slow er Last
t Enol +ovm
Keto +oxm
Evidence N SUppovL of Keto- enol tauitoMmeryiIsm N c+f ._\u, Qcetoa c

- Ety acetoacetate undevgoes due 1o both the keto amd enol groups -



o~
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S0;3No
LA » HoN NaHS03 |
CH ,— €~ <CH, COOL H, I — pr— CH.—C—-CH.COOGLNH
’ X o Sod - bisulphite "y \ . @My
hudxi g -
cyano | -C-C cooC
4 g¥in CH3€-CH, COOGHs ity boniiad
<— mi&. acetoacetate -
(keto foxrm)
N-0OoH NNHC.H
I \ e
HeNHNH
DIWI c— n.lIPnUOOﬁD‘IUI AE F 2

oxime

.rn.,\._ R eaction
47.n-

CHy-C = CHCOoOG Hg + v\PIP

s of endl FEOUP :

No

|ibeyates r&&ﬂmﬂﬁ

oOcCO h.T_U
|

CHyC= DIﬁOOhPIw 4+ HQ
anrm__ dexivatives

ﬁ..WhO Cl
VS A—

Tcn_dox&_ogﬂ._sm

T

CH ;- C~ CH,CO0Hy
pheng| r&LSnN.. ne

_ura:m?mn_...ou.oﬁn

Fedl
— 235 Reddish viclet colouv (similar to
OH

pheneal)
|
OIWn”ﬁIanOn.PIm.. ﬁ_ —

cl
- .m*s&— acetoacetate — C="

—> CH; C= CHCcooGHg + POCI, + H
(Ewol foxm) mt.d, R-<hlorocyvtonate
8x
By, '
————— CH{C0-CH - COOQHy + B

Ethyl -2~ brysmoocetvacetate
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Lsolation ot tautomex s-

- Fsod,qm_m:v sepavotes Keto ond enol Ffowms C.m.:Dm petroleum ethey.

— Meyer (1920), sepovated the two Fowms by Aseptic distillation ( Fractional distillation in the
cbsence of dust  moisture etc.)

% Factoys Q:nl‘_jm thhe composition ot Keto- eneo) toautoMmevic THNIXTUTE &

O stability of evol Hvym:

— Keto foym s wove Stable +han enol Fo¥ym because <c=0 bond is stronger  than
C=¢c bond- Hence |[in =imple nr_n_hfﬁ_mmm. amad Ketones, amount of enil Faton ta Veas
+hon /. [-e- ;)mm:,m.:o_n-

— The vmﬁnojwﬁjm‘m of enol foxm incveases T the ho:ocu..sm cases-

() Lohen the ..w...-fa_ns..n double bend s N no.j.owDm.Qﬁ with a no.«._aa..ﬁ, Qroup -

G) Intramoleculay H-bend 15 Jowmed between the enolic San_.adxm_ gyoup omnd second no«csdﬂ
v

— In case of ethyl cicetoacetuds, both +he above conditions are satified  hence pewcentage ok
enol form s T.s5-,

) Polavity of solventi-  Polavity of solvent o« stability of keto fovm

— Polar Solvents stobilise +he keto Josym _om H-bond - hence Y. oA Kketo form e T:mf.

water as solvent =  Kets (29:6¢7.) + Evnol (0-4)

Hexane ﬁﬁoj polax) = Keto me.h‘i + Enel (4¢-9)
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. :.,_:q_.r:.:‘.,; or 1,3-dithiane
¢ ’ A _

— 1,3-dithianes ove prepaved by veaction of .woﬂjp_mmsmn_n with 1,3- propanedithiol in presence
of acd-

2
% Hzo" 1 }m
H—C—H 4+ HS-CH,—CH7 CHFSH ——— . + H,0
1,3- propanedithiol IXM

1,3- Dithiane

— 1,3- Dithiane behave as a weak protonic 0cCld as the hydrogen aktems of methylene gvoup
ose suwmgounded .om two suwlphux atoms.

— In the presence of o mﬁ‘a«& base such as 3.&:#&:?753. 1,3-diathiane cCan be converted
into the cowvesponding anions which ave stabilised by two sulphuy atoms.

-§ +3
< - n..t..ul_..m L + Mo
H U H

w-e Li®

v

1,3- Dithione corbanion
\.,:ra f(.fr.uq

— The corvbanion of 41,3- dithiane

behaves os o meucleophle and ottacks on 9:»&. holide
o fowvm Monoe and %o.x&.

devivatives of 1,3- dithiane



L

I
} R *-
S —=LiX
H (=] _l..6

Caxsbonion

Nth

es

o1
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v

()
<

Alkyl-1,3- dithiane

R© uL®

Covbanion

( A thicacetal)

D.xa_nru- dithiane
(A 4‘hicacetal)

e ﬂ .hu‘,.n.la ‘

S
el
Dialikyl-1,3- dithaine
(A thioketal)

I&n_u. CH,0H , H,0
o -+
Hydwolysis SH SH

1,3-propanedithial

L L =

SH SH

Imn:a_ sis
1,3- propanedithial

} R— X
>
~CaMy, S \lr:x

O
I
H/ONR

D.mof&mm

A 4

_\.J
mﬂ/\Amw_

Dialgl-1,3- dithaine
( A thioketal)
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=0
%
4

C4qHg-Li mﬂw
) -Lik S ~Lix S

C +
M s e R®1Li® R R
-1,3- dithiane - . N _d: &
Aldehyde 1,3-pvopanedithiol ARyl ?.w dithia Covbanion Dialigyl-1,3 dithaine
( A thicacetal) CA thioketal)
o)
_. )
C -
Y ' SH  SH Hgcl, , CHOH, H,0
hxa%o_u&&

ketone 1,3-pyopanedithiol
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- AlKglaTt Dy ano 4 1A 5N 1 eEnavymncs
' .

— An enamine is o +m4.ID«M amine with a double bond in the o, p-position with yespect to
nitrogen.
— The term “enomine” comes A4vom ene + owine

- Enawmine contains o mucleophilic carbon anad C.,:maq.mo D:Am.,__oiaﬁ Yeact on.
called enamines which ave mityogen caneloues of enols.

by 09._I..5m te ' fvyom ‘erne’.

— o, p- Unsatuvated omines ove

i
N 0—H
\P %/ SR /m lM\
\nlo/ ) i
Enel

Enamne
lmjﬁw«ﬁ.._smu axe Jﬁﬂ%.ﬂl& as O Yfesonancs S&gm nvm. +he .ﬂD:D&_ju .mEO ng.ﬁuﬂ._g*aﬁm ?M.
2% @ ®
e

C=C — n.-Ilﬁ

- Due to aniowic matuve of p-covbon, enamines act as stwong nucleophile.
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> Foymation

— Enomines ave obtained when on aldehyde ox Ketone Toc.,sm klrani.dmmj atem(s) is treated

with a mmnb.ﬂb_ﬁ).\& amine Iin the preserce of on acd such as p-toluene sulphonic acd (TsOH),

O OI wﬂ._. 1]
Tl . - TsOH \ —H,0 . R \ZI_N
] . ~
Aldehyde ov Ketore 2° Amine NR7 NR' b
Tp. = H o&x D_X&_v Corbinolamine ﬁcﬁm....PInv En .

o mzv mzu
TsOH OH —H0
O+ Q= =,
'} Benzene
"
bi - .
Cylcohexamone  pyxvolidine Cowbinal avmine Enamine

— Wotex IS <Yemoved as o azeotrope with benzene to shift the equlibvium Fowoard . Most
commenly cyclic  2° amines foxr +this purpose ave as Holbows-

o O

" 0

Py¥volidine piperidine Mox¥pholine
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7 A __,.QT; ion of enamines:

— Que +o mucleophilic chavactex, enamines undesgo Sp? Yeackion (with ﬂd..soo..q& Q_x&_ halid e
0¥ Some cothery active alikyl holides such as D:m_..n , benzylic etc. 4o fown ivine salts
which on _:N_n_do_mm._u give alikyloted aldenydes ov ketones .

— &- holoethers and A-haloesters <on alse be used as D_xm_.»ism Omni.mm.

_u: 1 R" ®
/ml.— k. Y \ .ll|l/.,._,, .__\\.)./( R" v._L//. \ﬁ-IN\ - wO N
w:\. /\n "ﬂtll -+ R= OINII -t —p w.\ﬁnl n.ﬂl I@O
R ’ Hydwolysis
Enhowmime Alkylating ogent Alkylated product
( Imine salt) "
o, P
o a
Y /
" T 10
7/ o

R
Aldelhyde oF Ketone

R'= 1 ox Q.x&_

SY Nnthetic utility:

= The procedure ?Eo_c..zm alkglation of enamines followed by yan_dodm_u._u has been used .wo,q
&mb_ra,nmoj of b_mnfmmnm and Kketones. The Rlo.xm.ntg of Q_n_.wr&mnu ox Ketene iS5 IKnown

as Stoesk-enamine w&\ﬂ.*fnmﬁu .
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(8) ex®

O e )
0
TsOH gl n,h;m oM au Heo* |
+ ([ ) ——d) ‘ CHyCHs ———> Ch;CcHs m@w s
Benzene w@an&_ quo_am.m + \Z/ ~
o —Hy0 Byomide -
ﬁa_STnxpﬁqﬁﬂ ﬂdd.d.ofm.:b Enamine TImine salt m-mnswm—
ﬁm_n_ofmxqusn
A .....ur... Toon o1 enayymy I—l—J.d.ﬁN mﬁde —
() Prvepavation of enawmine i) Dn&_bmoﬂ Yeaction ) T&mﬁofmm..n. .
g 4 — @ e
: TsOH RY \ o* n A S w )N , i
Ry, NH + R'- ¢— . NN, N (Y (CHg )N R/ /
RM 7 /hnn.\ 2 M-C—Cl - nln“ B
(R'=n / D:d_v it R N 3* amine ]! /
bna_nmﬁﬂ J
Enamine veagent Dna_pfun_ product
inmine salt
©
AN
C—R :
o H30T | Hydwlysis
N\ / & R, NHCI s d°™q
c—c-
R/ b

1,3-diketone
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Fw-D:ﬂD«Ua«,&. compounds c<con be prepaved T&. Dn&_n&o.j of enamnine.

D @ c\®
 TsoM N CHy-CO—C Iuo+
: \P _ i nD\ﬁIV n_o _‘!I.w @D A,m
c TS
mpsnmﬁm ety _.G&o.au.m <

lINO ﬂ.f;ont...h—_n H

Cylcohexamnone ?vpd_m.sb Enamine TImine salt 2-Acetyl
nN_n.oy@ngn

( 1,3-diketona)
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