20.2 Arndt Eistert Synthesls (& m—[')

| Arndt-Eistert synthesis consists in the conversion ofa carboxylic acid into its next higher homology,
or its derivative, i.e. the chain is lengthened by one carbon atom.
RCOOH ——— RCH,COOH

The acid is first converted into its chloride which is then treated with excess* of diazomethane to

give a diazoketone. The diazoketone, when heated with silver oxide in presence of water, glves the
_homologous acid. In presence of other reagents esters, acid amides and hydroxy ketones are formed as

“shown below.

sOCl, 2CH,N,
RCOOH ———— RCOCI ———» RCOCHN,
Diazoketone

H,0
———> RCH,COOH
EtOH
- RCH,COOE!

NH,
——— RCH,CONH,

R'NH,
+————— RCH,CONHR’

s U i is i :
nless the diazomethane is in excess, halomethylketone is produced by the action of hydrogen chloride on the

diazoketone.
RCOCI + CH,N, ——, RCOCHN, + HCl
RCOCHN, + HCl ——— RCOCH,Cl + N,

RCOCHN,
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HCOO
RCOCHN, +H,0 —2_, RCO.CH,0H
Diazoketone RO ostalyst Hydroxyketone

Colloidalsilver, platin i . . )
R ot Eistert platinumand silver benzoate/triethylamine have also been used asefficient catalysts

edllﬂk."_’ : It is assumed that (lfe diazomethane attacks on carbon of carbonyl group of acid chloride
(oucleophilic attack) to form an intermediate, I, which soon loses a molecule of HCI and gives the

i .kelonc.

CH).-/E’“: < CH:'—NE\N} ——> CH,=N=N:
i N [
-_o + e e —HC, T e ’e
Cl—ﬁ + CH,—N=N — C‘l)-C—CH—ITJ—_——N —_— C-—CH—EN
¢l 7! - [
-0 H s LI
E I _} - Diazoketone

The diazoketone, so formed evolves a molecule of nitrogen with the simultaneous migration of R
to form ketene. The ketene on hydrolysis with water forms the homologue acid.

R R [ R
= + .. | | no
C—CH—-N=N — 3 C-—CH — C=CH [—— R.CH,.COOH

I~
) I\ jienr [
ODiazokctonc g‘ M ‘- ](zetcnc

The conversion of the diazoketone 1o the highly reactive ketene is known as Wolf rearrangement.
The alkyl group (R) migrates with retention of configuration. It can be proved by the following

transformation involving an optically active acid.

CeHs CeHs
, Amdt-Eistert I
n-C,H,—C—COOH e > n-C4H,—C'!—CH,COOH
CH, CH,
CrO,, CH,COOH (i) CH)N,
(ii) PhMgBr
C¢H; Ph CeH; Ph
I I Heat I |

n-CH—C—CH=C ‘_(—H o) "‘C4H9—(i7—CH:—(I:—'OH
2

|

CH, Ph CH, Ph

* It must be noted that the intermediate, II, is not a carbonium ion, but an electron-deficicnt specics, known as carbene.
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riginal acid by Barh;
The acid obtained by the Arndt-Eistert synthesis was dcgr;dc:m:et:sn(f)'lgi afion as ﬂi o?ir;;:r;
-Wieland degradation. The acid thus obtained was found to have the 5

acid. . .
; i o TN -Eistert method is used

Synthetic applications : (i) Synthesis of acids and their denw‘;]w‘?;; v’:,:::g :m]y asmall amountof mi;;;h’i

synthesis ofhigheracids fromthe lowerones. Itis the method ofchol a

i ove, Arndt-Eistert g :
is required ; the yields are generally 50 to 80% of the lhcorculcal :ilm:)ll;:::. :ic::; a0 B0t eatie ey(;]‘:}:gi‘s
ani ich is that this i

' ntage over other methods which s . B3k .
ofacids has an important advantag pounds containing reducible groups, viz, nitro, cyano, Quinone,

and hence it is extremely useful for the com 1ng rec _nitrophenylacetic acid.
keto, lactone, ester, etc., e.g. conversion of o-nitrobenzoic acid into o-nitropheny .
NO,

NO, NO,
() socl,
ii) CH,N,
COOH DR > ~NCOCHN, CH,COOH

(i) Synthesis of natural products : Amdt-Eistert synthesis is used dgﬁng the synthesis of Varioug
g. deoxycorticosterone, substituted acetophenone (starting

natural products, viz, oestrone, corticoids, e. .
material for the synthesis of anthocyanidins), mescaline (alkaloid), etc.

(a) Synthesis of oestrone,
COOCH,

o - COOCH,
ao o Zn/CH,B«COOCH, A N
B (Re_formatsky ?eac}ion) -
CH,0 '
OH “NCH,COOCH,
COOCH,

(i) POCI,-pyridine (-H,0) Arndt

(i) H,-Pd 4 : ;

(iii) CH,OH_KOH Eistert reaction

CH,COOH
O

HO
Oestrone

COOCH,
(i) KOH
- “\\)
(ii) Pb(CO,),
s
e CH,CH,coocH, ' °*-CH:COOH

o "
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