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LAMIDE AND 3,4-DICHLORO- ~-BENZOYL-ACRYLOYL CHLORIDE
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Abstract. The reaction of 3,4-Dichloro- {3-benzoyl-N-phynylacrylamide (I) with active methy-
lene groups under Michael conditions has been investigated. The reactions of I with Grignard
reagents, amines, thiourea, hydrazines and hydroxylamine hydrochloride has been described. The
Friedel Crafts alkylation of the aromatic hydrocarbons with 3,4-dichloro- {3 -benzoylacryloyl
chloride (XI) and the reaction of it with anthranilic acid have been extended and explored.

Recentlyl /2 it has been reported that addition of
active methylene groups to {3-acroylacrylic acids under
Michael conditions afforded the formation of cyclic or
normal Michael addition products depending on the
reaction conditions. ,.

In this work the effect of replacement of- carboxyl
group by anilide group on the same reaction, has now
been extended and explored, the addition of diethylmalo-
nate to amide (I) in sodium methoxide afforded ethyl
3. 4-dihyciro-6-(3, 4-dichlorophenyl)-4-phenylcarbamoyl-
2H-pyron-3-carboxylate (IIa). On the other hand, addi-
tion of ethylacetoacetate, ethylmethyl ketone and methyl
benzyl keton to' (I) under the same Michael conditions
afforded the cyclohexenone derivatives II1a-c respectively.
The IR spectrum of IIa showed v C=O ( a- pyrone) at

1720 cm-1 (3a), (C=O (amide) at 1680 cm-1 (sb), C=O
(ester) at 1740 cm·--l (3c) and NH at 3420 cm-1 (3d),
while that of IIIb showed v C=O (ketone) at 1725 ern --1,

CI

c,-O-LCHZGH. LNHC6H5

(I)

R
CI

Cl

R

a, CONHC6HS
b , CONHC6HS
c , COOH

R
COOC2HS
COOH

COOC2HS

NH at 3340 em-I, C=O (amide) at 1670 cm-1 and
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0'/ Hydrolysis of lJa with S% alcoholic KOH and a mixture
of boiling HC 1 and CH3 COOH gave lIb and lIc respec-
tively.

Ca' Hydrolysis of ll la-c with a mixture of boiling Hel
and CH3 COOH gave IIId-f, which were prepared authenti-
cally via Michael reaction on 3 ,4-dichloro- ~ -benzoylacry-
lie acid.

(01 On the other hand, the condensation of IIIa-c with
hydrazines and hydroxylamine hydrochloride afforded
the hydrazones IVa-f and the oximes Va-c respectively.
The IR spectrum of IVb showed IINH at 3350 cm-l, C=O
(amide) at 1680 cm-1 and C=N at 1650 cm-1 (3f) while
that of Vb showed v OH at 3500 cm-l (broad) (3g), NH
at 3380 cm-l, C=O (amide) at 1685 cm-1 and C=N at
1650 cm-·I.
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The reaction of.{3 -aroyl-Nerylacrylamide with Grig-
nard reagents to give either the 1,4 or the 1,2-addition'
products have been reported't. ,_

In the present investigation, it has been found that (I)
consumed only one mole of the Grignard reagents namely,
phynyl-magnesium bromide, ethylmagnesium iodide,
benzylmagnesium chloride and p-inethoxyphenylmagne-
sium bromide to give the 1,4-addition products (VIa-d) as
the only crystallisable products. The IR spectrum of VIa
showed vC=O (amidej.at 167S cm-I, C=O (ketone) at
1700 cm-I and NH at 33S0 cm-I.

~I h tCHdHJ_NHC6HS
~- (VI) R

R R R
a, C6HS c, CHiC6HS e, NC4HgO

b, CH2CH3 d, C6H40CH3{P,) f, C SHION
'. g, NHCH2C6HS

In our previous 'study 5.the reactions of p -aroylac-
rylic acids with hydrazines, 'hydroxylamine hydrochloride.
amines and thiourea have been reported. In the present
investigation, these reactions have been applied on the

, amide (I).

The condensation of (I) with hydrazines and hydro-
xylamine hydrochloride in cold or boiling alcohol gave the
hydrazones VIla and b and the oxime VIIc respectively.
The compounds VIla and b do not give the colour test for
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pyrazolinesv. The IR srctrum of VIla showed v C=O
(amide) at 1680 ern" ) C==N"at 1640 em-I, NH at
3380 cm-l and C=C at 1610 cm=]. As a point of
interest" boiling VIla with formic, acetic, propionic acids,
benzoyl chloride or benzenesulphonyl chloride afforded
the N-acyl or sulphonyl derivatives Vllla-e respectively.

R
c,OH

R
a, CHO

b, CH3CO

R
d, C6HSCO

e, C6HSS02

@ Addition of amines, namely, morpholine, piperidine or
benzylamine to (I) in cold benzene gave the addition
products (VIe-g). The IR spectrum of VIe showed v C=O
(amide) at 1670 cm-1,C=0 (ketone) at 1700 cm-1 and
NH at 3330 cm-l.

Condensation' of VIe with hydrazines hi ethanol
afforded the corresponding hvdrazones (IXa and b)'-b-C

1
N.R 0
1\ 1\

CI Ij \: C_CHrCH_C_NH.C6H5
I .

- NC4H80
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R R
a, NH2 d, N = C6HlO

b, NHC6HS e, NHCOCH2COCH3
c , N = CH2 f, NHCOCH3
Condensation of IXa with formaldehyde, cyclohexa-

none and ethylacetoacetate in ethanol afforded the
compounds (IXc-e).

On the other hand, acetylation of IXa using' acetic
anhydride gave the acetyle derivative (IXt).

Recently- we have reported that {3-aroylacrylic acids
react with thiourea to give thiazole derivatives. In the
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present investigation reaction, of the amide (1) with
thiourea did not give the corresponding thiazole ,but gave
2-thio-l-l(3) [3,4-dichloro- (j -benzoylacryloyl] -urea (X)
with elimination of the aniline. The structure of (X) is
established by independent synthesis via reaction of
,3,4-dichloro- (j -benzoylacryloyl chloride (XI) with thiou- ,
rea in ether. The IR spectrum of X showed v C:=O (amide)
at 1680 cm-1, C=O (ketone) at 1720 cm-1, NH at 3420
cm-1, C=C at 1610 cm-1 and C=S at 1280 cm-1 (3h).

Condensation of X with phenylhydrazine in boiling
alcohol gave the phenylhydrazone (XI).
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The reaction of {3-benzoylacrylic acid with toluene
and Al C13 has been reported': In the present investigation
this reaction has been applied on the amide (I). Thus
treatment of XI with anhydrous A1C13 in presence of
benzene or toluene gave XIIIa and b. Condensation of
XIII with hydrrazine hydrate or hydroxylamine hydro-
chloride in boiling ethanol (molar ratio 1:2 mole) affor-
ded the, hydrazones or oximes (XIV a-d).
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Interestingly, XI reacted with anthranilic acid in
ether to give the anthranilic acid derivative (XV), but, '
when the reaction was carried out in pyridine the product
was the benzoxazinone '(XVI). The IR spectrum of XV
showed C=O (amide) at 1670 cm-1, C=O (ketone) at
1720 cm-1, C=O(acid) at 1730 cm-1, NH at 3380 cm-I
(broad), OH at 3350 cm-I and C=C at 1600 cm-I.

Treatment of XV with boiling acetic anhydride gave
one and the same compound (XVI) identified by m.p. and
mixture m.p. experiments.

CI COcH

CIh tCH=CH_g_NH h\d- (XV) \.d-

CI h LH~CHJ~\d- (XVI) ~NN

Condensation of XVI with hydrazine hydrate in
boiling alcohol and/or acetic acid afforded the benzoxa-
zinone (XVII) and the quinazolinone (XVIII a) respec-

tively. CI 0 :))0 I "
C( ~ ~

I N
N-NH
(XVII)

R
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The structure of XViIIa is established by independent
synthesis via reaction cf XVii with hydrazine hydrate in
boiling acetic acid.

On the 'other hand, the condensation of XVII with
p-toluidine in acetic acid gave quinazolinone (XVlIlb).

Experimental

Procedure. The IR spectra were obtained with a
Unicam SP 1200 spectra-photometer using the KBr Wafer
technique. All melting points are uncorrected.

Base Catalyzed Cycloaddition of Active Methylene
Compounds to 3,4-Dichloro- {J -benzoyl-N-phenylacryla-'
mide (I). Formation of (if and IIIa-c). A mixture of the
amide (1) (0,01' mole), the active methylene compound,
(0.01 mole) and sodium methoxide solution (0.015 mole)
was heated at 1700 for 10 hr. The reaction mixture was
poured into water, then extracted with ether to get rid of
any unreacted organic materials. The aqueous layer was
acidified with ice-cold dilute hydrochloric acid. The
residual oil formed was triturated with light petrol (b.p.
80-11 00). The solid obtained was crystallized from the
proper solvent to give the colourless Michael adducts (II)
and (IlIa-c) respectively (cf. Table 1). Yield 90%.

TABLE 1. MICHAEL ADDUCTS (II) and (lIla-c).

Compd. m.p. Solvent Formula

°c (M.Wt.)

II 176 13/1: C21HJ7C12NOS

(434)

IlIa 192 E CnH19CI2N04

(432)

Analyses %
Required Found

C 58.06 58.2

11 3.91 3.8

N 3.2 3.2

C 61.1 59.R

H 4.4 4.1

N 3.2 3.2

C 64.2 63.8

H 4.5 4.2

C 68.8 68.4

H 4.3 4.3

I1Ib 202 E C20H17C~N02

(374)

IIIe C25H19CI2N02

(4~6)

184 E

B = benzene; E = ethanol.

Alkaline Hydrolysis of IIa. Formation of Ilb, An
alcoholic solution of IIa (2g) was treated with aqueous
potassium hydroxide solution (5%, 10 ml) and the reac-
tion mixture was refluxed for 8 hr. The cold mixture was
acidified with dilute hydrochloric acid. The solid obtained
was crystallized from ethanol to give the corresponding
acid derivative lIb as colourless crystals melted at 1820

Yield 75%.

Analysis. Cl9Hl3Cl2N05 Required: C,56.2; H,3.2;
N,3.4 Found: C,55.9; H,3.l; N,33

Acid Hydrolysis of (Iki) and [Illa-c). Formation of
(Ilc) and [Illd-f}. A solution of Ila or Illa-c (2g) in glacial
acetic acid (10 ml) and concentrated HCl (10 ml) was
refluxed for 4 hr. The reaction mixture was poured into
ice, the solid separated was filtered off, and crystallized
from proper solvent to give IIa and IlId-f and VIas
colourless crystals respectively. Yield 85% (cf. Table 2).

TAULE 2. ACID DERIVATIVES lie AND IIId-f_

Compd. m.p. Solvent Formula Analysis %

°c .(M. Wt.) Required found

lIe 146 B/E C151-112C1206 C 50_1 49.8

(359) H 3.3 3.3

II1d 162 B Cl6HI4Ci20S C 53.8 53.8

(357) H 3_9 3.7

JIIe 199 T/E C14H12C~03 C 56.2 56.1

(299) H 4_0 3.8
----

mf 123 E C191-114C1203 C 63.2 62.9

(361) H 3.9 3.8

B = benzene; E - ethanol; T = toluene.

Condensation of IlIa-c, I, VIe, XIIIa and b, and XVI
with Hydrazin es. .Formation of IVtl-f. VIla and b, IXa and
b, XII, XIV, XVII and XVIII. A mixture of (Om mole) of
compound, (0.01 or 0.02 mole) ofhydrazine hydrate and/
or phenylhydrazine, and (20 ml) ethanol or acetic acid
was refluxed for 6 hr. The solid products obtained after
evaporation of most of the solvent was crystal'ized from
proper solvent to give the corresponding hydrazone or
phenylhydrazone derivatives as pale yellow crystals. Yield
80% (cf. Table 3).

Condensation of IIIa-c, I and XIlIa and b with
Hydroxylamine Hydrochloride. Formation of Va-c,
Vllc and XIVb and d. A mixture of (0_01 mole) of start,
hydroxylamine hydrochloride' (0.01 or 0.02 mole), (20
ml) ethanol and (2g) of sodium acetate in few drops of
water was added. The mixture was refluxed for 8 hr. The
solid products obtained after evaporation of most of the
solvent was crystallized from proper solvent to give the
corresponding :oxime derivatives respectively as pale
yellow crystals. Yield 60% (cf. Table 4).

Action of Grignard Reagents on (I). A (0.01 mole) of
(I) in 200 m1 of dry benzene was added to an ethereal
solution of phyenylmagnesium bromide; ethylrnagnesium
iodide, benzylmagnesium chlo ride and p·methoxyphenyl.
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TABLE 3. HYDRAZONE AND PHENYLHYDRAZONE
DERIVATIVES.

Compd. m.p. Solvent
°c

IVa l54

IVb 175 .E

IVe 146 BIE

IVd 183

IVe, 192

IVf 187

VIla 185 ,E

VlIb 198 f:

1:l4 1~1 E

IXb 170

XII 222

Formula
(M. Wt.)

E C22H21C12N303 C

(446) H 4.7

N 9.4

(388) H 4.9

N ' 10.8

(450) H 4.7

CI 15;8

T C28H2$C12N303 C' 64.4

(522) H 4.7

A

N

C26H23C12N30, C 67.2

(464) fl 4.9

E C31H~5C12Np

(526)

c 70.7

H

(334) H 3.8

N 12.5

C22 H17Cl2N30 C 64.3

(410) H 4.1

N 10.~

C20H~2q~N402 C ~7.0

(421) H 5.2

C26H26CI2N402 ' C

(497) H

E 'C17Hl4Cl2N4P'S' C

(393) H

51.9 ~1.6

3.6

N 14.2

, .

59.0 '

XIV a 170 E

(411)

C24H24Cl2N4

(439)

H 4.9

C 56.6

,H

N4.5 12.7

9.3 XVII 172 E

61.6

8.0

4.8

62.7

(360) H

4.6 XVlll 240 E C17H13C12N50 C 54.5

(374) H 3.5

64.1

4.7

56.61

5.4 5.1

10.7

66.4 N 18.7 18.6

4.5 A - acetic acid: B '" benzene; E = ethanol; T"' toluene.

TABLE 4. THE OXIME DERIVATIVES vs«,
, , VIlc AND XIVb AND XIVd.

12.4

56.5

3.0 2.8

15.7

54.3

3.3

64.1 Compd. m.p, Solvent
°c

Formula
(M. Wt.)

Analyses %
Required Found

4.5 '

7.7
Va 157 59.0'

4.4

,6.0

61.5

4.6 4,4

E

67.0
(477) 4.5

7.2 7.0

H

4.8
N 6.3

66.1

4.2

57.5

3.5

63.7

4.2

6.5

65.t)C24 H22Cl~N102 C

(441) H 5,0 4.7
ex

B = b,enzene; E - ethanol •

14.0

.magnesium bromide (from 2.43g magnesium) in the
3.3 course of 3Qmin and an additional 30 m1of dry benzene

was added and solution evaporated at it~ boiling point.
After the temperature of the boiling solution. 'reached
78°, the solution was heated under reflux with effecient

70.6
Vb 61.7

(Continued)

4.6

C20H18C12N20~ C

(:289) H

57.7
N

v» 195 C25H20CI1N202 C

(451) J:I 4.4

E 66.5

12.6
VIIc 155 B Cl6HUC12N202 C 57.3

(335) H 3.5

64.4

4,2

lO.4
XIYb 168 63.9B

57.2
(41~) H 4,4

5.3
N ,6.8

XIVd 193 E ~$.3
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stirring for 17 hr. The reaction mixture was decomposed
in the usual way with ice-cold saturated ammonium chlo-
ride solution. The organic layer was washed and dried
and the solvent distilled. The viscous oils obtained
were triturated and the products were crystalized from

TABLE 5. GRIGNARD ADDITION PRODUCTS VIa-d.

Compd. m.p. Solvent

°c
Formula
(M. Wt.)

Analyses %
Required Found

C 66.3 66.1

H 4.3 4.2

N 3.5 3.3

C 61.7 61.5

H 4.9 4.8

C 67.3 67.1

H 4.1 3.8

N 3.1 2.9

C 64.5 64.3

H 4.4 4.1

VIa 63 B C22HI7Cl2N02

(398)

Vib 135 M C18H17Cl2N02

(350)

Vic 56 C23H 19C12N02

60-80 (410)

P

Vld 168 M C23 H19Cl2N0
3

(428)

IB = benzene; M = methanol; P = pet. ether.

TAJJLE 6. N-AcYLE AND SULPHONYL DERlV ATIVES VIlla-e.

Cornpd. m.p. Solvent
°c

Formula
(M. Wt.)

C17H13CI2N302 C

(362) H

N

C18H15CI2N302 C

(376) H

CI9H17CI2NP2 C

(390) H

56.3

3.6

19.6

57.4 ••

3.9

58.5

4.4
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the suitable solvent. to give Vla·d a$·coloutiess crystals.
Yield 70% (cf. Table 5).

Acylation and Sulphonati(}1io!J'Wa. Formation of
VIIla-e. A solution of «().Oliri(jr~JbfVlIa in (20 ml)
formic acid, acetic acid, ptopioniC atid)'henzoylchloride
and or benzene sulphonyl c@oride(20 rnI)was refluxed
for 6 hr. The solid products obtained after evaporation of
most of the solvent was crystallized ftofljproper solvent
to give N-acetyl or sulphonyl derivatives' VlIIa~eas colour-
less crystals. Yield 95% (cf. Table 6). .

Addition of Aminesta (I),Pomit1tlOh ofVIe-t To it
solution of (0.01 mole) Of (I)in.H'JOmi'.6f dry benzene,
(0.02 mole) of'arrunes, .natnelY;rtI0fp4'olme,piperidine

. and/or benzylati1it1eWas.adde~i:rtre,Iriixture was left
oventi~L ~T~esolid.pt(i~ucfi;.l6(rii~ti;:.were. filtered off
washed, diiedand!cry$falnze~<Jtofl1ptopersolvent to give
the addition produtts VIe:g.Yie(a9S%'(c( Table 7).

Co~densati()nhfliaV)itiii:oitnal(#1zyde and Cyclo-
hexen;ne. Formation bflXc andcr;·'A mixture, of (0.01
.mole)'· of IXll(O .Ol~Ole) Offoim~4ehyde .or .cyclohexe-
none and (20thl} butah61were teilii~ed for 10 hr. The
solid produ~ts:obtkiil~daft~t~vap6tati9n of most of the
Solvent werecl"Y$bil.1it~dft(;mi;gen~~netogive IXc and d
as colour1eSsctyst~tlsSiei~··60~lctTa~le8).

TABLEf;THEAobItiON PROOtiCTS VIe-g.

Compd. m.p, Solvent
°c

Formula
(M. Wt.)

If

Analyses %
Required Found

58.9 59.1

4.9 4.8

6.8 6.8

62.2 62.2

5.4 5.3

64.6 64.8

4.6 4.6

Analyses % VIe 144 P
Required Found

VIlla 218 E

VIIIb 205 E

VIllc 160 E

N 10.8

VIlld 220 A C23H17CI2NP2 C 63.0

(438) H 3.9

VIlle 225 A C22H17CI2N303S C 55.6

(474) H 3.6

S 6.7

A = acetic acid; E = ethanol.

(407)
56.1

3.5
Vif

19.4

57.2
VIg

3.8

58.3

92 E

(405)

221 E

(427) ·H

N

H

4.1
E = ethanol; P = Petroleum ether ..

TABLE 8. CoNDENSAtION PRODUCTS IXc AND d.
10.5

Compd. m.p. .Solvent.
63.0 ~C

Formula
(M.Wt;) .

Analyses %
Required Found

55.4

3.5 IXd 203 E

(433) ·.M. 5.1 '·4.8

3.7 IXc 163 B

6.6 (501)

B = benzene; E = ethanol.

58.0

62.2 62.3

-: H 5.9 6.1
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Reaction of IXa with Ethyl. Acetoacetate. Formation
of IXe. A mixture of (0.01 mole) of IXa (0.01 mole) of
ethylacetoacetate and (20 ml) ethanol was refluxed for 10
10 hr. The solid product obtained after evaporation of
most of the solvent was crystallized from ethanol to give
IXo as colourless product melted at 1950. Yield 70%.

Analysis. C2+H26C12N404 (505): Required:
C,57.0; H,5.1, Fo. nd: C,56.6; H,4.8.

Acetylation of IXa. Formation of IX! A solution of
(0.01 mole) of IXa in acetic anhydride (0.01 mole) was
refluxed for 10 hr. The solid products obtained after
evaporation of most of the solvent was crystallized from
ethanol to give. the N-acetyl derivative IXf as colourless
crystals melted at 2070. Yield 70~'o.

Analysis. C22H24C12N403 063): Required: C,57.0;
H,5.2;N,12.l, Found: C,56.6; H.t8;N,12.0.

Reaction of (I) with Thiourea. Formation of X. A
mixture of (0.01 mole) of (I), thiourea (0.02 mole) and
ethanol (20 ml) was treated with 10 drops of glacial acetic
acid and refluxed for 8 hr. The solid product separated
after evaporation of most of the solvent and cooling was
crystallized from benzene to give the corresponding deri-
vatives X as colourless crystals shared at 2050. Yield
85%.

Analysis %. ell H8C12N202S (303): Required:
C,43.6; H,2.6; S,9.4, Found: C,43.3; H,2.5; S,9.2.

Synthesis of Authentic Sample of X. A mixture of
3,4-dicWoro- {3 -benzoyl-N-phenylacryloyl chloride (XI)
(0.01 mole), thiourea (0.02 mole), and ether (40 ml) was
r~fluxed over a water bath for 6 hr. The solid product
obtained after evaporation of ether was crystallized from
ethanol to give a product proved to be X by m.p. and
mixed m.p. determinations. Yield 90%.

Friedel-Craft's Alkylation of Aromatic Hydrocarbons
with (XI). Formation of XII/a and b. A solution of
(0.01 mole) of (XI) in aromatic hydrocarbons; namely,
benzene or toluene (50 ml) was treated with dry hydrogen
chloride and AICl3 (0.04 mole) was added. A vigorous
evolution of HCI took place and a yellow paste precipita-
ted. The temperature of the reaction mixture was main-
tained at 20-250. Stirring was continued for an additional
15 hr at room temperature. The whole was then added to
HCl-ice. The organic layer washed with water and the
excess solvent removed by steam distillation. The organic
materials were extracted by ether. After evaporation of
most of the ether, the oil products formed were triturated
with petroleum ether (80-100). The solid products
obtained were crystallized from proper solvent to give the

TABLE 9. 'ffiEADDITION PRODUCTS XIIIa AND b.

Compd , m.p. Solvent Formula Analyses %

°c (M. Wt.) Required Found

XIIIa 102 B C22" 16CI202 C 68.9 68.8

(383) H 4.2 4.0

XIIIb 110 E C24"20C1202 C 70.1 69.7

(411) n 4.9 4.6

B = benzene; E" ethanol

alkylation products XIIIa and b as colourless crystals.
Yield 75% (ef. Table 9).

Reaction of 'XI with Anthranilic Acid. Formation of
XV. An ether of (Om mole) of anthranilic acid, was
added dropwise to an ether solution of (0.01 mole) of
acid chloride XI. The solid product formed was filtered;
washed with hot wgter, then dried and crystallized from
ethanol to give XV as colourless product melted at 2080.

Yield 60%.

Analysis %. CI7HllCI2N04 (356): Required:
C,57.3; H,3.1; N,3.9, Found: C,57.0; H,2.9; N,3.6.

Cyclization of xv Formation of XVI. A solution of
XV (2g) in acetic anhydride (10 ml) was refluxed for
6 hr. The solid crystalline product formed after evapora-
tion of most of the solvent and leaving for two days at
room temperature was crystallized from ethanol to give
the corresponding benzoxazlne-a-one derivatives XVI as
pale yellow crystals melted at 1720. Yield 80%.

Analysis %. CI7H9CI2N03 (346): Required: C,58.9;
H,2.6, Found: C,58.7; H,2.5

Synthesis of Authentic Sample! of XVIII:- A mixture
of ,<-VII (0.01 mole) hydrazine hydrate (0.02 mole) and
(20 ml) glacial acetic acid was refluxed for 6 hr. The solid
product obtained after evaporation of most of the solvent
and crystallization was proved to be XVIlla by m.p. and
mixture m.p. experiments.

Condensation of XVII with 17- Toluidine Formation of
XV/IIb. A mixture of(O.OI mole) of XVII (Om mole) of
p-toluidine and 20 ml of acetic acid was refluxed for IOhr.
The solid product obtained after evaporation of most of
the solvent was crystallized from benzene to give XVIIIb
as pale yellow crystals melted at 137°.

Analysis %. C24H18Cl2N40 (449): Required: C,64.1;
H,4.0; N,12.4, Found: C,63.8; H,3.8; N,,12.~.
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