CHAPTER TII

BECKMANN REARRANGEMENT OF SOME C-ACYLCOUMARINS
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Beckmann rearrangement of some C-acylcoumaring

Ernst Beckmann in 1886 (1) first observed that
when benZOPhenone oxime was treated with phosphorus
pentachloride in etherial solution rearrangement to an
.amide took place. The product of the reaction after
hydrolysis was benzanilide.

0B oy | CeHs
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In its most general form the Beckmann rearrangement consists
in the transformation of a ketoxime &a to an acid amide.

The reérrangement can be effected by a large
number of reagents such as phosphorus pentachloride,
phosphorus oxychloride, acetyl chloride,sulphuric acid and
polyphosphoric acid. |

Sulphurie acid is the most satisfactory reagent
for the cyclic oximes of the type cyclohexanore oxime (2)

Hac — CHz HQC“—‘ CHZM Cco
/ \ Hz80, /
HoC C= N cwmomen 5 HC
~ /]
HzC—CHz ol HzC""’" CHQ""‘ NH

Phosphorus pentachlorids remains the most
generally applicable and most valuable reagent. The

rearrangement is carried oqﬁ in etherial solution and at a
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lov temperaturef. .

The Beckmann réarrangement has been reviewed
in detail by Popp and Mcewen (3).

Lachmann (4) used hydrochlorie acid satisfactorily,
Polyphosphoric acid has been found in recent years to be
an excellent reagent for this rearrangement 46).

Simple ketoximes undergo rearfangement with
polyphosphoric acid in almost quantitative ylelds. The
reactions are satisfactory when applied to the oximes of
diaryl ketones, aryl alkyl ketones and cyclie ketones as
observed by Horning and co-workers (5). Aldoximes also

undergo the Beckmann rearrangement with polyphosphoric acid.

If ls of interest that antl-benzaldoxime gave
only benzamide when treated with polyphosphoric acid
whereas syn-benzaldoxime gave a mixture of benzamide and
formanilide (loe.cit.). These results are in agreement

with the configurations obtained by other methods.

9 4
Ce¢HgeorrelC— H = wceeme = CgHsNHCHO
il 25 %
N—OH —eem- v CeH5CONH,
Syn~lsomer
40 ¢4
CeHg --C§ —H  eeees »  GCgH5CONH;
}
HO=N 130°
anti~isomer

Horning, Stromberg and Lloygd (6) carried out

transformation of &
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- bondi L Wmomprama. 5 Lanapsic add
fluorenone oxime to phenanthridenekand phenylacetone oxime

toe N-benzvl acetamide.
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at 100

‘Ketoximes containing a variety of hetero atoms
and ring members undergo the Beckmann rearrangement in the
normal manner to wield amides or mixtures of isomeric
amides. The usual catalysts and solvents employed in the
rearrangément of other types of oximes may be used to
rearrange heterocyelic ketoximes. ‘

In certain cases, abnormal products may be
formed by interaction of the oxime or product with the
catalyst or because of elimingtion, cleavaze, polvmerization,
or hydrolysis reactions of the oxime or amides in the
reaction mixture,

The oxime of N-phenacylisoquinolinium chloride '
( ~-a- ), ﬁhen rearranged with phosphorus pentachloride,

13



62

yields a chlorination product of the expected amide ( 6 a ).

- NS
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The oxime of 5-benzoyl-8-hydroxyquinoline ( —b— ) yields

a ring-sulfonated anilide upon rearrangement with sulfuric
aeid ( 6 b ).,

fo NHC By Safs
Wy S0 N - I ~N
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(b

N-Methyl-4-phenyl -4-benzoylpiperidine oxime

( — C ~ ) undergoes an elimination resction to vield an
NoOH
| .
/ CCQHSS/ 50ci /
SN o wey \ GHe 4 gagex
— ehe Q"‘x} SN\_/® '

)
e
oclefin and a nitrile ( 6 ¢ ). Another example of nitrile

formation is shown by formulas ( “d\* ) and

( -@~- ) (64a)e
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N-Methyl-l-piperidone oxime yields a polymer
when treated with polyphosphoriec acid ( 6 e ).

The dioxime of 2-methyl-3-acetyl-6-methyl-~
benzopyran-t-one forms an oxadiazine ( —F - ) when
treated with sulfuric acid, acetyl chloride, or

phosphorus pentachloride ( 6 £ ),
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Cuskohygrine oxime ( —§ - ) yields only
cuskohygrine when treated with phosphorus pentachloride,

hydrogen chloride, or sulfuric acid ( 6 g ).

/C“ ) | 4 A
; , \
/L JCH T (=NoW)CH { k _ ¥y
g (o

CHy, fcuz;
¥

Mechanism of the Beckmann rearrangement

The rearrangement was'represented by Beckmann
as a direct interchange of the hydroxyl group of the oxime
and one of the hydrocarbon groups followed by spontaneous

migration of the hydrogen to give the true amide.

R R

\ \
C = NOH --e=w-3 > C= N =------% R CO NHR
/ /

R ]H

Because the rearrangement could be readily

effected by a wide variety of reagents, Beckmann considered
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it unlikely that any s}ngle Intermediate compound'orhany
single type of intermediate compound was involved and
regarded the function of‘the reagent as simply that of aA
catalyste. |

' The most important of the earlier investigations
of the mechanism of the rearrangement were those of
Kuhara (7) who ecarried out an extensive investigation of
the acid chlorides, concluded that it is the esters
(acyl derivatives ) of the oximes and not the oximes
themselves which undergo rearrangement. He found that
certain esters such as benzene sulfonyl ester of
benzophenone oxime rearranged.spontaneously while others
such as acetate required the presence of hydrochloric acid
to bring about rearrangement. The conversion of benzophenone

oxime under the influence of acetyl chloride was formulated

by Kuhara &s Jollswd *
!

o+

C6H5 - C- C6H5 CéHg C CsH; -

] rapid { C1

NOH + CH3C0CL ~ewew- > HNOCOCH;
Slow ) L
—mmeees [CgHs CO COCH - rapid CgHs CO

>l 3 ClL ---om- > | + CH3C0ClL
HN CgHg HN C¢Hy

Chapmann (8) concluded that the Beckmann
rearrangement of benzophenone oxime in presence of HCL
proceeds by the following series of reactions.

(1) slow production of a small guantity of benzanilide
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(2) The conversion of a trace of the benzanillde, into

benzanilideiminochloride by hydrochloric acid.

C¢Hg CO NE CgHy + HCL -wewww >
Ce¢Hg c(cl) = N CgHg + Hy0

(3) Condensatibn of the oxime aﬁi the iminochloride to

form the oxime ether.
(CgHs)z C = NOH + CgHg C (Cl) = N CgHg ------ <
(C¢Hs)2 C = N OC (CgHg) = N CgHs + HCL
(4) The coﬁversion of this oxime ether into the cation.

+

(CeHg)z € = N OC (CgHg) = N CeHg + H memmew N

i

(C6H5)2 C N OC (CsH;) = NH Cg¢Hy

~ The positively charged nitrogen atom in this
cgtion endows the radical - 0C C¢Hg = NH C¢Hjs with strong
electron attrageting properties and thereby enables to
initlate the rearrangement to an imido ether type of compound
which in presence of excess of hydrogenchloride may undergo

two alternative reactions.

Process (a) would lead to the formation of
benzanilide and benzanilideiminochloride, which may enter
into further reaction with the oxime whils the process

(b) yields benzoyl-S-diphenylbenszenylamidine.
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3

(CgHg)a C = N OC CgHy = N CgHs + HCL ~=zozrzozzzza
(excess )
CeHg c C6H5 C6H5 -0 ¢ C6H5
1l Beckmann | !
NoC Cellg =m-mmmmecmcan S CgHy N HN Cg¢Hy
I rearrangement +
HN CéH; +
+ -
+Cl- Cl
CeHs C;O ci n’% CeHs Ce¢Hs C = 0
I + I |
NH C¢Hs N CgHg CeHg N g CeHs
H 11 CeHsg
+
c1
CGH5 C =0
| + HC1
C6H5 N IC‘ 06H5
N C6H5

‘ If the decomposition process (a) predominates
over (b) then the above scheme accounts satisfactorily
for the catalytic effect of imino chloride. While the
alternative process furnishes reason for the presence of
small quantity of s-diphenylbenzenylamidine in the
benzanilide obtained when benzophenons oximehydrochloride
undergoes rearrangement on heating.

This mechanism of the rearrangement of benzophenone

oxime in presence of hydrggen chloride was tested and

confirmed by experiments.
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The mechanidm of the Beckmann rearrangement is |,y

one mechanism favoured by many is that

still not certain j
based on the Whitmore mechanism, which may be formulated

in the following general terms
i |

(1) 1A B! 2 ‘AT B +13: ', _{j N
oo T o U
Lot . ‘ 4

(11):A - B A: B-

- +~- P— I . - LR
~ B: 'Z T A B

(1i1) 2. + A - B:

If B has a greater electron-affinity than A, the electrons
rearrange as in (1i), the shift in the electron pailr

including the atom or group which it holds. Then
recombination with 2 occurs to form the rearranged product

ZAB (reaction iii). Thus, on this basis, the Beckmann

.
-

rearrangement may be formulated as follows

. N/ N\ /
c
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The radical that leaves the carbon atom is the one on the
opposite side to the hydrozyl group, i.s. there is an

anti-exchange of groups, and this leads to the inversion

]

of the configuration of the nitrogen atom. It is interesting
to note in connection with the above mechanism thati it is

in keeping with Beckmann?’?s idea that the rearrangement
occurred by a direct interchange of groups, the reagent

acting as a catalyst.

Configuration of isomerlic ketoximes

| With the discovery that unsymmetrical ketones
furnished in many cases two isomeric oximes, several
theorles were advanced to account for this isomerism.
Of these theoriss the one which has received general
acceptance is that of Hantzsch and Werner (9)

Hantzsch and Werner in 1890 proposed a
stereochemical explanation for the isomerism. They assumed
that the three nitrogen valences are non-planer and that
a csrbon nitrogen double bond can give geometrical isomers
in the same way as a carbon-carbon double bond. Hantzsch
proposed the terms syn and antl for the two forms,

The currently accepted configurations of the
isomeric forms d:ére assigned by Meisenheimer (10)., If a
reactive halogen atom is ortho to aldoximinogroup one
form of the aldoxime undergoes ring formation easily in
presence of alkali where as the other form gives the same
product much more slowly.

It seems 1likely therefore that the form undergoing

ready cyclisation is the antl-aldoxime and that the
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syn-aldoxime first must rearrange to the anti-form before
cyclisation takes place. Furthermore, the form that

undergoes easy ring closure gives an acetate which reacts
with alkall to form g nitrile where as the acetate of the

. other gorm regenerates the original oxime.
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The syn~ and anti-ketoximes yield different
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Thus the groups that exchange places 1in the

rearrangemant are those that are antl to each other.

C¢Hs C CeH, CHy | OH C C¢H, CH,
i
Il PC1y l
N oF —2 N CeHy  ——mmeep
H,0

anti-phenyl-tolyl ketoxine

0 = C CgH, CHs

’ H,0
NH Cy¢Hg ( 5 CH3 Cg¢H, COOH + C¢Hs NH,
p-toluic acid  Aniline
CeHg C C4H,CH, C¢Hs C OH
” PClgy H
OHN ~ . CgHy CHy N
H,0 > T

syn-phenyl tolyl ketoxime

C¢Hs C = 0 H,0

C¢H, CHyNH

As a further example of steriéé@eric ketoximes
the two p-methoxybenzophenone oximes may be mentioned, one
of which melts at 138O and the other at 1160. The Beckmann
rearrangement of the first gives rise to the anilide of

0
anisic acid, whilst that of the isomeride melting at 116

'Y



72

gives the methoxyanilide of benzoic acid.

Ce¢Hg ﬁ C¢H)0CH; HgCg ﬁ CgH,0CH;
N OoH HO N
o) 0
m.p. 138 msp. 116
1 |
HO ﬁ CeHyOCH3 HgCyq ﬁ OH
N C¢Hs H3 COH,C¢N
0C C¢Hy,O0CH; . HsCy ?O
!
NHC Hg H3CO0H, C¢ NH
Anilide of anisic acid Methoxyanilide of benzoiec acid.

Aliphatic aldehydes and ketones do not give
isomeric oximéz probably because one form is much more

stable than the %other.

Meisenheimer polnyted out that the oxime
hydroxyl group moves up to occupy the space on the carbon
atom, previously filled by the syn-R-group whereas the
anti-R-group moves to the nitrogen atom. The following scheme

was used to visualizing the transformations.

N
’ \
v i )
R —C — R R —C —OH R —C = 0
i
\ 7 ,
. I J H& l
A N 0H RN I NHR
/’—“»\‘
\ :
R — C — R OH — ¢ — R R — C = 0
oo co [
“aHON < NR' NHR
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rearrangement of the oximes of someé C-acyleoumarins. Linch ¢
(11) carried out the Beckmann rearrangement of the oxime

of 3-acetylcoumarin and obtained 3-aminocoumarin. This
appears to be the only instance in the literature of the
Beckmann rearrangement of the oxime of a C-acylcoumarin,

In the present wvwork the Beckmann rearrangsment
of the oxime of (a) 7-hydroxy-6-acetyl-4-methylcoumarin
(b) 7-hydroxy-8-acetyl-k-mathylcoumarin (e¢) 5-hydroxy-6-
acetyl-h-methylecoumarin and (d) 8-hydroxy-7-acetylecoumarin
have been carried cut. The oximes were subjected to
regrrangement by héating on a steam bath with polyphosphoric
acid.

(a) Rearrangement of the oxime of 7-hydroxy-6-
acetyl-h-methylecoumarin :- The oxime of 7-hydroxy-6-acetyl-
Y -methylcounarin on treatment with polyphosphoric acid gave
an acetamids derlvative (i) vwhich on hydrolysis gave
7 -hydroxy -6 ~amino 4-methylcoumarin (11). Its structure was
proved by the syntheslis of an authentic specimén of the
amine by the reduction of the known 7-hydroxy-6-nitro-i-
methyleoumarin (12) (iii).

5
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(b) Rearraﬁgement of the oxime of 7-hydroxy-8-
acetyl-f-methylcoumarin £- The oxime of 7 -hydroxy -8 -acetyl-
4t-methylecoumarin on Beckmann transformation with
polyphosphoric'acid gave an acetamido derivative (iv) which
on hydrolysis gave 7-hydroxy-8-amino-li-methyleownarin (v).
The structure of the aminocoumarin was proved by converting
it into the known 7,8-dihydroxy-4-methyleoumarin (13) (vi)
by heating with hydrochloric acid in a sealed tube at 15009

HO-N
1]
Hy G
(W, CO N,
)/\/ o -0 3 o
~ - B 7 ~ | /[’
CH3 ~ C‘;\
v 3
H,894
’as
oK
v
20O HO
SCIRTEL SO
~ ~ -
o ‘)CH‘B (& )] 2

(e) Rearrangement of the oxime of 5-hydroxy-6-
acetyl-ht-methyleounarin :- The oxime of 5-hydroxy-6-acetyl-
L-methyleoumarin on Beckmann rearrangement gave an acetamido
derlvative (vii) which on hydrolysis gave 5-hydroxy-6-amino-
t-methylcoumarin (viii). This structure has been assigned
as the aminocounarin afforded the known 5,6-dihydroxy-4-

methyleownarin (14) (ix), @n heating with dilute hydrochloric
acid in a sealed tube at 150 o ‘
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(d) Rearrangement of the oxime of 8-hydroxy-7-
acetylcoumarin :- The above oxime on polyphosphoric acid
catalysed Beckmann rearrangement gave an acetamido
derivative (x). Hydrolysis of the acetamido derivative
furnished 8-hydroxy-7-aminocoumarin (xi) identical with an
authentic specimen prepared by the reduction of 8-hydroxy-
7 -nitrocoumarin (15)(xii).

The isolation of the aminocoumarin in each
case leads to the conclusion thagrzximes have a syn-methyl
structure, The Beckmann rearrangement furnishes anothsr
route to the aminocoumarins such as 5-hydroxy-6-aminocoumarin
which are otherwise obtainable through the reduction of

nitro derivativese.
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Attempts to carry out the Beckmann rearrangement
of the oximes of 7 -hydroxy-8-formyleoumarin and 7 -hydroxy -
8 -formyl -4 -methylecounarin with either polyphosphoric acid
or with phosphorus pentachloride did not succeed,and no

pure product could be isolated from the reaction mixtures,
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EXPERTIMENTAL - Y

Oxime of 7-hydroxy-6-acetyl-Y-methyleoumarin

7 -Hydroxy -6 -aeetyl-4-methylcoumarin (6 gs) in
alcohol was added to the mixture of hydroxylamine
hydrochloride (5 g.) and potassium hydroxide (3‘83)9
The reaction mixture was refluxed for one hour and then
kept over night at room temperature. The product which
separated was crystallised from alecohol aml then from

o
benzene in buff coloured needles, m.p. 259-60 ,

.

Apalysis : Found & C=6l.s 7 3 Helo5 % 3 N=6.2 7.
ClnglouN requires 3 C=61.8 % H =47 % H N=6.0 %

B
»e

»
®

Z-Bydrozy -6 -acetamido -4 -methylcoumarin
The above oxime (2 g.) was added to the

polyphosphoric acid (10 g. P,05 and 6 ml. of ortho-

phosphoric aeid). The reaction mixture was heated in an

0il bath at 125~3O0 for 3 hours, protected from moisture,

ice water was then added and the mixture kept over night.

The product which separated was throughly washed with: <)
water and crystallised from alcohol-benzene mixture, f ) Tﬁ%‘f
mepe 295-6" . Lo
Apalysis : Found t C=61s6 % 5 Bl 9 7 5 N6l %o .
Ci2H130,N  requires : C=61,8 4 § H=l.7 % 3 N=6.0 %,

we

i
i

Z-Hydroxy -6 -amino -i+-methylcoumarin

The above acetamido derivative (2 g.) was

hydrolysed by refluxing with sulphuric acid (& ml. Conec.

»
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sulphuric acid + 2 ml. acetic acid + 2 ml, water ) for .
2 hrs. This was cooled and neutralissd with dilute ammonia
ﬁill jusf alkaline. It was then repeatedly extracted with
ether. The residue obtained after removal of ether
crystallised from benzene-alcchol in brown plates, m.pe.

273 4",

Apnalysis : Found : C=63.0 % 3 H=h4,8 % 5 N=7.2 %,
- C10HgO3N  requires : C=62.8 7 ; Hele 7 4 5 N=7.0 %,

The same coumarin was obtained when 7 -hydroxy -6 -
nitro-4-methyleounarin (2.5 g.) was treated with stannous
chloride (5 gu), tin (5 g.), alcohol (5 cc.) and
hydrochloric acid (25 ec.) and the reaction mixture was
allowed to stand over night, then shaken for 6 hrs. and
the yelloy solid so obtained was mixedggéice its weight
of sodium carbonate and sodium acetate and continuously
extracted with benzene. The residue obtained on removal
of benzene crystdllised twice from benzene, yellow
needles, msp. 273f%°@ Mixed m.p. with the above ampino-

counarin was not depressed.

Oxime of 7-hydroxy-8-acetyl-%-methylcoumarin

7 -Hydroxy -8-acetyl 4-methyleoumarin (6 g.) in
alcohol was added to a mixture of hydroxylamine hydrochloride
(5 g+) and potassium hydroxide (3 g.), heated for 1 hr. It
was cooled and kept over night at room temperature. The
product obtained erystallised from benzene-methanol in

0
needles, M.p. 232-3 &
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Analysis : Found |3 C=61.2 7 ;3 H=hk.9 7 ; N=6.4 %
Cle“,OuN requires : C=61.8 ?’1 H HZ)-FQ'] % 3 N=6.0A%o

Z-Bydroxy-B-acetamido-4-methylecoumarin

The above oxime (2 g.) was added to the poly-
phogphoric acid prepared as before and heated on a steam
bath protected from moisture for 6 hrs. Thls was cooled
to room temperature and worked as before. The product

0
obtalned crystallised from methanol-benzene, m.p. 273-5 .

Apalysis : Found : C=62.1 7 3 H=4.6 % 3 N=6.2 %.
CIZHI.:LO)‘;N I‘GQUiI‘eS 21 C=61.8 % H Hzli'@'? % H ﬁ=6c0 %'a

7-Hydroxy-8-amino-4-nethylcoumarin

7 -Hydroxy -8 -acetamido~lt-methyleoumarin (2 g.) was
hydrolysed by sulphuric acid as before. The product obtailned
was crystallised from benzene, m.p. 275-60@

H=4,7 % § N=7.1 %,
B=la7 7% 3 N=7.0 %,

Analysis : Found : C=62.7 %
CyoHgO3N requires : C=62.8 7

Y 2

ey
Y]

The above aminocounarin (0.2 g.) was heated in
a sealed tube in nitrogen atmosphere with hydrochloric
acid (4 ml.) and water(24 mlJ at 150-60° for 3 hrs. The
produét obtained was erystallised from aleohol, m.po.
237—90. Mixed mop. witﬁiéuthentic sample of 7,8-dihydroxy-
L-methyleoumarin, prepared by the condensation of pyrogallol

with ethyl acetoacetate, was not depressed.

Oxime of 5-hvdroxy-6-acetyl-4-methvlicoumarin

5-Hydroxy -6 -acetyl 4-methylcoumarin (6 g.) was
dissolved in alcohol and added to a mixturs of hydroxylamine
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hydrochloride (5 g.) and potassium hydroxide (3 g.). The
reactlon mixture was stirred vigo&rously at room temperature
for 1 hr. and then kept over night. The product which
separated was crystallised twlce from alcohol and then

from benzene in light green needles, m.p. 255-60.

Apalysis : Found $ C=61.9 % § H=lob 7 § N=5.6 %e
Ci2H;10,N  requires : C=61.8 7 § H=k.7 7 3 W=6.0 %.

e

id

5-Hydroxy -6 -ace tamido -k-methylcoumarin

The above oxime (2 g.) was added to polyphosphoric
acid (10 g. P05 and 6 ml. of orthophosphoric acid) with
cooling. The reaction mixture waé then heated on a éteam
bath for 3 hrs., protected from moisture, ice water was
then added and the mixture kept over night. The product
vwhich separated was throughly washed with water and
crystallised from alcohol in tufts, m.p. 238-40".

Analysis : Found t C=61.7 % 3 H=5,2 % 3 N=5.7 %,
C12H110,N  requires : C=61.8 7 § Helt7 7 5 N=6.0 %o

5-Hydroxy-6-amino-lt-methylecoumarin

5-Hydroxy-6-acetamido -4 -methylcoumarin (2 g.) was
hydrolysed as before. The residue obtained was crystallised
from benzene in light brown needles, m.p. 262—30.
Analysis : Found  : C=62.9 7 j H=Wk.5 7 § N=7.0 %,

C10HgO3N  requires : C=62.8 % § H=Lk.7 7 N=7.0 %.

e

The above aminocoumarin was beated in a sealed
tube in nitrogen atmosphere with hydrochloric acid (4 ml,)
0
and water(2k m19 at 150-60 for 3 hrs. The product obtained

0
was crystallised from alcohol in brown needles, m.p. 248-9
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Mixed m.p. with an authentic sample of 9,6-dihydroxy -l-

methylcoumarin was not depressed.

Oxime of 8-hydroxy-7-acetylcoumarin

8 -Hydroxy -7 -acetylcoumarin (6 g.) was dissolved
in aleohol and added to the mlxture of hydroxylamine
hydrochloride (5 g.) and potassium hydroxide solution
(3 g.) and stirred vigorously at room temperature for two
hours and kept over night. It was diluted with water and
the separated product was crystallised from benzene-alcohol,

MeDe 2“‘3 "')‘*'00

o

H=l+.2 % N=6®3 %@
clngouN réquires : 036002 99’ 3 H:l{.,,)l % 3 N=603 %o

Analysis : Found s C=60.0 %

-
L~ L)

8 -Hydroxy-7-acetamidocoumarin

The above oxime (2 g.) was added to polyphosphorie

acld solution. This was kept at room temperature over
which
night and worked as usual. The product, separated on
IRTATOCR

dilution was crystallised from benzene alcoholn MeDe
0
217-8 .

Analysig : Found : C=60.0 % § H=lo2 % 3 N=6.2 %,
Ci1HgOLN requires : C=60.2 7 3 Heb o1 7 3 N=6.3 Z.

8 -Hydroxy-7-aminocoumarin

8 -Hydroxy -7 -acetamidocoumarin (2 g.) was hydrolysed
with sulphuric acid as usual and the product obtained was

o
crystallised from benzene, m.p. 199-200 .

Apalysis : Found t C=60.9 7 3 H=l4,0 7 § N=7.5 %.
CoHpO3N requires : C=61.0 % ; H=3.9 7 3 N=7.9 %,

A
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The same coumarin was obtained when 8-hydroxy-
7 -nitrocoumarin (2.5 g.) was treated with stannous
chloride (5 g.), tin (5 g.), alecohol (5 cc.) and
hydrochloric acid (25 ce.) and the reaction mixture was
allowed to stand over night, then shaken for 6 hrs. and
the yellow solid so obtained was mixedi;ﬁica its weight
of sodium carbonate and sodium acetate and continuously
extracted with benzene. The residue obtained on removal
of benzengfg}ystallised twice from benzeneﬁ?§ellowish
brown needles, m;ﬁ. 199—2000. Mixed m.p. with the above

amino counarin was not depressed.

Attempted rearréngement of the oximes of some formyl-

coumaring

Oxime of 7-hydroxy-8-formylcoumarin
The oxime was prepared from 7-hydroxy-8-formyl-
coumarin as usual. It was crystallised from alcohol,

mep. 243-4°,

Analysis : Found t C=58.9 % § H=3k % § N=6.5 %o
3 H’=3o)+ 7/ H N=608 %@

CioH70sN  requires : C=58.5 %

The above oxime was treated with polyphosphoric
acid as in the previous rearrangements but no product
could be isolated., Rearrangement was also tried with
phosphorous pentachloride in ether solution. No positive

result was obtained.

Oxime of 7-hydroxy-8-formyl-h-methylcoumarin

7 -Hydroxy -8 ~formyl -4-methylcoumarin similarly

0
gave an oxime which crystallised from alecohol,m.p. 250-2 ,

-
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L]

Analysis : PFound & C=60.5 7 3 H=lk.6 % j N=5.9 %.
Cy1HgO4N requires: C=60.2 7 § H=h4.,1 7 3 N=6.3 Z.

£ 1

The above oxime was subjected to the action of
polyphosphoric acid as before but no product could be
isolated from the reaction mixture. Phosphorus

pentachloride in ether also gave negative resuliss
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