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Pyridazines. Part 1V.l Action of Grignard Reagents on 6-Methyl- and 
4,5- Di hydro-6- a-styryl -pyridazin-3( 2H) -ones 

By F. G. Baddar,*t Faculty of Science, A i n  Shams University, Cairo, U.A.R. 
M. H. Nosseir, (Mrs.) N. L. Doss, and (in part) N. N. Messiha, Laboratory of Polymer and Pigment, National 

Research Centre, Cairo, U.A.R. 

6-Methylpyridazin-3(2H)-one reacts with phenyl- and p-methoxyphenyl-magnesium bromide (4 mol. equiv.) 
in 1 : 1 ether-tetrahydrofuran to give a mixture of the corresponding 4- and 5-aryl-4.5-dihydr0-6-methylpyridazin- 
3(2H)-ones. With p-tolyl- and a-naphthyl-magnesium bromide, only the corresponding 4-aryl-4.5-dihydro- 
pyridazin-3(2H)-ones are obtained. When the reaction is carried out in tetrahydrofuran, 4-aryl-6-methylpyrid- 
azin-3(2H)-ones are obtained. 
4,5-Dihydro-6-a-styrylpyridazin-3(2H)-one reacts with p-anisyl-, p-tolyl-, and a-naphthyl-magnesium bromide 

(3 or 4 mol. equiv.) in tetrahydrofuran or ether-tetrahydrofuran to give 3-aryl-4.5-dihydr0-6-a-styrylpyridazines 
and/or 3-aryl-6-cestyrylpyridazines. Use of phenylmagnesium bromide, however, gives 3,4-diphenyl-6-a- 
styrylpyridazine. 

IT has been reported that 6-aryl-4,li-dihydropyridazin- 
3(2H)-ones react with phenyl- and $-methoxyphenyl- 
magnesium bromide to give 3,6-diarylpyridazines, and 
that 6-arylpyridazin-3(2H)-ones react with arylmag- 
nesium bromides to give 4,6-diaryl-4,5-dihydropyridazin- 
3(2H)-ones. 

In the present investigation, 6-niethylpyridazin-3(2H)- 
one (1) was treated with $-tolyl- and a-naphthyl- 
magnesium bromide (3 or 4 mol. equiv.) in ether-tetra- 
hydrofur an to give the corresponding 4-aryl-4,5-di- 
hydro-6-methylpyridazin-3(2H)-ones (4) and (5 ) .  How- 
ever, with phenyl- (3 or 4 mol. equiv.) and P-methoxy- 
phenyl- (4 mol. equiv.) magnesium bromides, the 
product was a mixture of 4-aryl- [(2) and (3) (predomin- 
ant)] and 5-aryl- [ (6) and (7)] 4,5-dihydro-6-methyl- 
pyridazin-3(2H)-ones, indicating that 1,4-addition takes 
place to the -C=C-C=N- (a) and -C=C-C=O- (b) systems, 
respectively (Scheme 1) .  When 6-methylpyridazin- 

in tetrahydrofuran, the corresponding 4-arylpyridazin- 
3(2H)-ones (8)-(11) were obtained. 

The i.r. spectra of the products (2)-(5) showed strong 
bands between 1640 and 1680 cm-l (GO) and two sharp 
bands in the 3 pm region (NH) (Table 2)) characteristic of 
4,5-dihydropyrida~in-3(2H)-ones.l9~ The U.V. spectra 
(in ethanol) were identical; maxima occurred at shorter 
wavelength than in the case of the corresponding un- 
saturated derivatives (8)-(11) (Table 2). The struc- 
tures of compounds (2) and (4) were supported by their 
n.m.r. spectra (see Experimental section). Compound 
(2) was identical with an authentic specimen. 

Compounds (6) and (7) were identified from their i.r. 
spectra (Table 2; cf, refs. 1 and 2), from the n.m.r. 
spectrum of compound (6) (see Experimental section), 
and by comparison of compound (6) with an authentic 
specimen prepared by heating ethyl 3-phenyl-levulinate 3 
with hydrazine hydrate. 

H 

Ar 

Dehydrogenation of compound (6) with bromine in 
glacial acetic acid gave compound (13), which was identi- 
cal with an authentic specimen prepared by heating 
ethyl 4-0~0-3-phenylpent-2-enoate * (1 2) with hydrazine 
hydrate. 

MeCO.CPh: C H.CO,E t + N HiNH, 

-EtOH (12) 

H 

H H H 
(8 )  i5r .- Ph (2) Xr = Ph  

(5) Ar = cr-C,,,H, 

(6) Ar = Ph 
(9) Ar = p-MeO*C6H4 (3) Ar = p-Me0.C6Hc (7) Ar = 

(10) Ar = p-MeC,H, (4) Ar = p-MeC,H4 p-MeO.C&, 
(11) Ar = a-C,,H, 

SCHEME 1 

3(2H)-one reacted with phenyl-, $-methoxyphenyl-, $- 
tolyl-, or a-naphthyl-magnesium bromide (4 mol. equiv.) 

t Present address : Department of Chemistry, Kuwait Univer- 

Part 111, F. G. Baddar, N. Latif, and A. A. Nada, T .  Chern. 
sity, Kuwait. 

Ph 

The i.r. spectra of the products (8)-(11) showed 
strong bands between 1640 and 1650 cm-l, and one 
broad band in the 3 pm region (Table 2). The structures 
assigned were substantiated by the n.m.r. spectrum of 
(8) (see Experimental section). Thus the reaction has 

F. G.  Baddar, A. El-Habashi, and A. Fateen, J. Chewz. Soc., 
1966, 3342. 

3 D. Mukherji, Science and Culture, 1948, 13, 426. 
4 I .  A. D'Yakonov and M. I. Komendantov, Zhur. obshchei 

. I  

Soc., 1965, 7005. Khim., 1961, 31, 3881 (Chem. A h . ,  1962, 57, 8406h) 
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taken place by 1,4-addition to an aP-unsaturated C=N or 
G O  group, to give a 4-aryl- or 5-aryl-4,5-dihydropyid- 
azin-3 (2H)-one derivative, respectively, which is appa- 
rently dehydrogenated to the corresponding unsaturated 
system. The similarity of the U.V. spectra of these com- 
pounds (in ethanol) (Table 2) indicated that they had 
similar structures. That they were 4-aryl rather than 
5-aryl derivatives was shown by comparison of com- 
pound (8) with an authentic specimen prepared by heat- 
ing 2-phenyl-levulinic acid with hydrazine hydrate 
followed by dehydrogenation of the product with bromine 
in glacial acetic acid. 

Thus in the reaction of 6-methylpyridazin-3(2H)-one 
with arylmagnesium halides the nature of the products 
depends on the solvent used and the ratio of Grignard 
reagent to substrate. Dehydrogenation [e.g. (2) --). 
(S)] appears to take place under the influence of the 
Grignard reagent in a high-boiling solvent : this could 
only be effected by refluxing compound (2) with phenyl- 
magnesium bromide in tetrahydrofuran, but not in 
ether-t etrahydrofuran. 

Synthesis of 4,5-Dihydro-6- u-styryZ$yridaxin-3 (2H) -ones 
(15)-( 17) .-These compounds were prepared by con- 
densing the appropriate aldehyde with levulinic acid in 
the presence of sodium hydroxide catalyst to give the 
corresponding 6-arylmethylenelevulinic acids (14), fol- 
lowed by treatment with hydrazine hydrate in glacial 
acetic acid. The structure of compounds (14) was estab- 
lished by oxidation with alkaline potassium permanganate 
to give succinic acid, which would not be obtained from 
p-arylmethylenelevulinic acids. 

Me C 0. C H i C H i C 0,H ,-, Ar C H : C HeC 0 C H i  C H i C O2 H 

ArCH:;"CNQ 4''; 
0 

H 
(16) Ar = Ph 
(16) Ar = p-MeO*C,H, 
(17) Ar = p-MeC,H, 

Compounds (15)-( 17) have similar U.V. spectra (Table 
1). Their i.r. spectra (Table 1) show two sharp bands in 
the 3 pm region in agreement with their 4,5-dihydro- 
pyridazin-3(2H)-one structure.2 Compound (15) is 
readily hydrolysed by concentrated hydrochloric acid to 
give 6-benzylidenelevulinic acid. Pyridazin-3 (2H) -ones 
are not cleaved under these conditions.2 

Attempts to convert compound (15) into the corre- 
sponding pyridazin-3(2H)-one, by treatment with brom- 
ine in glacial acetic acid, gave 6-( 1,2-dibromo-2-phenyl- 
ethyl)-4,5-dihydropyridazin-3 (2H)-one, identified from 
its analytical data and its i.r. spectrum [vmz 3250 and 
3100 cm-l (both sharp) (NH), characteristic of 4,5-di- 
hydropyridazin-3(2H)-ones l v 2 ] .  

Action of Grignard Reagents on the Styrylpyridaxinones 
(15) and (16).-Phenylmagnesium bromide (3 or 4 mol. 

ti C. M. Atkinson and R. E. Rodway, J .  Chem. SOC., 1969, 1. 
Varian Nuclear Magnetic Resonance Spectra Catalog, 1962. 

equiv.) reacted with the styrylpyridazinone (15) in tetra- 
hydrofuran or in ether-tetrahydrofuran to give 3,4-di- 
phenyl-6-cc-styrylpyridazine (25), probably by the mech- 
anism shown in Scheme 2. 

- ArCHiHCIo Ar' 
A ? M ~ X .  

H 
(16) and (16) (18) Ar = Ph, Arl = p-MeO*C,H, 

(19) Ar = Ph, Arl = a-C,,,H, 

(26) Ar = Arl = Ar2 = Ph (20) Ar = Ph, A r l  = p-MeO*C,H, 
(21) Ar = Ph, Arl = p-M&,H, 
(22) Ar = Ph, Arl = ~t-CloH7 
(23) Ar = p-MeO-C,H,, Arl = Ph 
(24) Ar = A4r1 = p-MeOC,H, I 

tKMnOL 

(26) Arl = Ar2 = Ph (27) Ar1 = A r z  = Ph 
SCHEME 2 

The structure of compound (25) was deduced from the 
observations that (i) its i.r. spectrum showed no bands 
in the 3 and 6 pm regions, (ii) ozonolysis gave rise to 
benzaldehyde, indicating that the styryl group was still 
intact, (iii) its n.m.r. spectrum showed signals at 7 2.15- 
2-65 (15H, m, ArH), 2.03 (lH, s), and 1.61 (2 x d, 
CH=CH) ,6 and (iv) oxidation with alkaline potassium 
permanganate afforded the corresponding carboxylic acid 
(26), which on decarboxy1,ation with copper bronze, gave 
3,4-diphenylpyridazine (27), identical with an authentic 
specimen.' 

However, reactions of compound (15) with @-methoxy- 
phenyl- and a-naphthyl-magnesium bromide in tetra- 
hydrofuran or ether-tetrahydrofuran in the molar ratio 
1 : 3 or 1 : 4 gave in both cases a mixture [of compounds 
(18) and (20), and (19) and (22), respectively]. With 
9-tolylmagnesium bromide, however, the dehydrogen- 
ated product (21) was only obtained. 

The i.r. spectra of compounds (18)-(22) show no 
bands in the 3 or 6 pm region, indicating that the re- 
action has taken place by 1,2-addition to the carbonyl 
group. These products give benzaldehyde on ozonolysis, 
indicating the presence of the styryl group. The U.V. 
spectra (in ethanol; Table 3) of compounds (20)-(22) 
show absorption at longer wavelength than (18) and (19) 
and resemble that of 4-metho~y-trans-stilbene.~ 

When compounds (18) and (19) were refluxed with 
ethanol, they were readily dehydrogenated to (20) and 
(22), respectively. 

Structure (20) was substantiated by its n.m.r. spec- 

8 M. Calvin and M. W. Alter, J .  Chem. Phys., 1961, 29, 766. 
G. K. Almstrom, Annalen, 1913, 400, 139. 
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TABLE 1 

Dihydrostyrylp yridazinones 

M.p. Yield Found (%) Required (%) vm/cm-l vco/ >.max./ 
("C) (%) C H N Formula C H N (KBr) cm-1 nm e 

168-169 73 72.0 6.9 14.0 C12H12N20 72.0 6.0 14.0 3100, 32201. 1676 224 11,370 
314 44,170 

187-188 92 67.4 6.3 12.7 Cl,H14N202 67.8 6.1 12.2 3090, 3220t 1696 224 9470 
326 38.720 

208-209 

M.p. 

126 
138 

146 
176 

("C) 

164 
118 

170 

206 

77 

Yield 

22 
36 

28 
16 

(%) 

11 
3.6 

46 

72.6 6-6 

Found (%) 
C H N  

70.06 6.8 14.6 
66.7 6.6 12-7 

71.3 6.9 13.9 
76-7 6.9 11.3 

70-4 6.4 14.8 
66.6 6.6 11.9 

71.2 6.6 16.2 

13.6 C18H14Na0 72.9 

t Sharp. 

TABLE 2 

6.6 

F'yridazinones (2)-( 11) 

Formula C H N 
CllH12N20 70.2 6.4 14.9 
Cl,H1,N,O2 66.0 6.6 12.8 

Required (%) 

C12H1,NaO 71.3 7.0 13.9 
Cl,H14N,0 76.6 6.9 11.8 

CllH12Nz0 70.2 6.4 14.9 
C12H14N202 66.0 6.6 12.8 

CllHl0N2O 71.0 6.4 16.1 

13.1 3090, 3220t 1676 

v=/cm-l 
(KBr) * 

3080,3200 * 
3100,3220 * 
3040,3160 * 
3100,3226 * 

3140 * 
3110, 3216 * 
3020-3120 t 

vao/cm-l 
1640-1680 

1670 

1680 
1670 

1660 
1646. 1680 

1660 

224 
317 

h n 4  
nm 
246 
227 
260 
246 
223 
260 
270 
280 
246 
2 30 
260 
270 # 
306 
316 

11;600 
37.600 

E 

71 10 
12,290 

6730 
7170 

43,140 
7840 
8 100 
7840 
6970 

14,160 
L2,990 

61 10 
6630 
6860 

33 67-1 6-8 13.0 C12H12N,02 66.7 6.6 13.0 2 8 6 b 3 0 0 0 t  1640 327 16,280 
191 40 72.4 6.1 13.8 Cl,N12Nz0 72.0 6.0 14-0 3060-3100t~  1660 320 10,340 
248 30 76.9 6.4 11.9 Cl,H12Nz0 76.3 6.1 11.9 3020-3140t 1660 221 72,100 

280 6230 
307 6880 

* Sharp. t Broad. # In ethanol with a few drops of conc. sulphuric acid: A,,,. 270 and 316 nm (E 6290 and 7900). 5 From 
ethanol; all the others from benzene. In Nujol. 

M.p. Yield 

149 * 9 
Compound ("C) (%) 

(18) (19) 166 t 11 

191 $ 36 
46 
39 

(20) 206 $ 
177 $ 

(23) 186 # 41 

(21) 
(22) 

(24) 226 * 49 

4-Methoxy-tvuns-stilbene 5 

TABLE 3 

Styrylpyridazines (18)-(24) 

Found (%) Required (yo) 
C H N Formula C H N 

78.4 6.6 10.2 ClpH18N20 78.6 6.2 9.7 
84.9 6.8 8.8 C22Hl8NZ 86.1 6-9 9.0 

79.3 6-7 9.2 ClpHl,NzO 79.1 5-6 9.7 

86-7 6.3 9.0 C22H16N2 86.7 6.2 9.1 

78.7 6.8 9.6 C1oH16N,O 79.1 6.6 9.7 

75.2 6.2 8.9 CzoHl8N2Oz 76.6 6.7 8.8 

83-4 6-0 9.9 C1PH16NZ 83.8 5.9 10.3 

* From benzene. t From methanol. # From ethanol. 5 Ref. 8. 

Amax./ 
nm 
287 
22 1 
286 
316 
306 
220 
316 
332 
370 
336 
376 
306 
318 
335 

& 

16,960 
63,700 
12,860 
28,230 
27,640 
66.270 
23.760 
19,730 

6640 
28,660 

4020 
31,620 
31,620 
19,960 



J.C.S. Perkin I 
trum, which shows two unsymmetrical signals at 1-9 
( 1 s )  and 2.01 (lH), which appear to be distorted doub- 
lets corresponding to the two protons in the heterocyclic 
ring. It also shows a multiplet at T 2.6 (9H, ArH),6 
two unsymmetrical singlets at z 2-9 (1H) and 3-1 (1H) 
(trans-CHXH), and a sharp singlet at 'C 6.14 (OMe). 

Phenyl- and p-methoxyphenyl-magnesium bromide 
(4 mol. equiv.) reacted with compound (16) in tetra- 
hydro f uran to give 3-aryl-6- u-$-met hoxystyrylpyrid- 
azines (23) and (24), respectively. The i.r. spectra of 
these compounds show no bands characteristic of OH, 
NH, and CO groups, which indicates that the reaction 
has taken place by lJ2-addition to the carbonyl group 
followed by elimination of water. Structures (23) and 
(24) are supported by their U.V. spectra (Table 3) and by 
ozonolysis of compound (23) to give p-anisaldehyde. 

EXPERIMENTAL 

1.r. spectra were measured with Perkin-Elmer Infracord 
model 137 and Unicam SP 1200 instruments. U.V. spectra 
were measured with a Zeiss spectrophotometer type PAQ 11 , 
and n.m.r. spectra with a Varian 60A instrument. 

4-0xo-6-p-toZyZhex-5-enoic Acid (14; Ar = p-MeC,H,) .-A 
solution of levulinic acid (5.8 g)  in water (100 ml) was added 
to a mixture of p-tolualdehyde (6 g) in ethanol (50 ml) and 
aqueous 5% sodium hydroxide (80 ml). The mixture was 
refluxed for 0.5 h, cooled , and neutralised with concentrated 
hydrochloric acid. The precipitate yielded 4-oxo-6-p- 
tolylhex-5-enoic acid (46%) , m.p. 129-130" (from water) 
Found: C, 71-3; H, 6.6. C,,H,,O, requires C, 71.55; H, 
6.4%). 

4,5-Dihydro-6-u-styryZ~yridazin-3(2H)-ones (1 5)-( 17) .- 
A solution of the 6-aryl-4-oxohex-5-enoic acid (14) (0-015 
rnol) was refluxed for 2 h with hydrazine hydrate (0.015 
mol) in glacial acetic acid (50 ml) . The mixture was diluted 
with water, and the precipitate was filtered off and 
crystallised from ethanol (Table 1). 
4-BenzyZ-6-nzethyZpyridazin-3(2H)-one.-A solution of 

2-benzylidene-4-methylbut-3-en-4-olide (1 8.6 g) in ethanol 
(100 ml) was treated with hydrazine hydrate (4 ml), re- 
fluxed for 2 h, cooled, and diluted with water. The preci- 
pitate (from water) gave 4-benzyZ-6-methyZpyridazin-3(2H)- 
one (56y0), m.p. 165-166" (Found: C, 71.5; H, 6.1; N, 
13.6. C,,H,,N,O requires C, 72.0; H, 6.0; N, 14.0%). 

Action of Grignard Reagents on 6-MethyZpyridazin-3(2H)- 
one.-(i) A solution of 6-methylpyridazin-3(2H)-one (0.033 
mol) in tetrahydrofuran (50 ml) was added in portions to a 
solution of the arylmagnesium bromide [from aryl bromide 
(0.132 mol) and magnesium (0.132 g atom)] in dry ether (50 
ml). The mixture was refluxed for 5 h on a boiling water- 
bath , then decomposed with saturated aqueous ammonium 
chloride. The organic layer was separated , washed with 
water, and dried (Na,SO,). On removal of the solvent in 
V U ~ U O  a semi-solid separated. After trituration several 
times with n-hexane, the products were found to be a mix- 
ture of compounds (2) and (6), and compounds (3) and (7) in 
the case of phenyl- and p-methoxyphenyl-magnesium bro- 
mide, respectively, whereas in the case of p-tolyl- and 
a-naphthyl-magnesium bromides, they were compounds (4) 
and (5), respectively (Table 2). 

(ii) In similar reactions with 6-methylpyridazin-3 (2H) - 
one (0.025 mol) and arylmagnesium bromide (0.075 mol) in 
dry tetrahydrofuran the products were 4-aryZ-4,5-di- 

hydro-6-methylpyridazin-3 (2H)-ones, except in the case of 
phenylmagnesium bromide, where a mixture of 4- (2) and 
5-aryZ-4,5-dihydro-6-methyZ~yridazin-3(2H)-ones (6) was ob- 
tained. 

(iii) Repeating procedure (ii) with 4 mol. equiv. of aryl- 
magnesium bromide instead of 3 gave 4-aryl-6-methyl- 
pyridazin-3(2H)-ones (8)-( 11) (Table 2). 

Compound (2) showed n.m.r. signals a t  7 2.6 (5H, m, 
ArH), 6.33 (t, CH), 7.2 (d, CH,), and 7.92 (s, MeCN); 
compound (4) showed signals at 'F 2.9 (4H, m, ArH), 6.35 
(t, CH), 7-15 (d, CH,), 7-65 (s, ArMe), and 7-94 (MeC:N); 
compound (6) showed signals a t  z 2.7 (5H, m, ArH), 4.6 
(d, CH,), 6.4 (t, CH), and 7-6 (s, MeC:N); compound (8) 
showed signals a t  T 1-8 (s, CH=C), 2.5(d) and 2*8(d) (4H, 
ArH), 5.96 (s, OMe), and 6.9 (MeCX). 

Action of AryZvnagnesium Bromides on 4,5-Dihydro-6-u- 
styryl- (1 5) and 6-u-p-methoxystyryZ- (16) pyridazin-3 (2H) - 
ones.-The pyridazin-3-one (15) (0.025 mol) in dry tetra- 
hydrofuran (50 ml) was added slowly to a solution of 
phenylmagnesium bromide [from bromobenzene (0- 1 mol) 
and magnesium (0-1 g atom)] in dry ether (50 ml). After 
5 h under reflux decomposition of the Grignard complex 
gave 3,4-diphenyZ-6-u-styrylpyridazine (25) as yellow crystals 
(40%), m.p. 185-186" (from benzene) (Found: C, 85.7; H, 
5-7; N, 9.1. C,,H,,N, requires C, 86.2; H, 5.4; N, 8-4y0), 
Amax. 316 and 370 nm (E 54,290 and 450). 

Similar treatment of compound (15) (0,025 mol) with 
p-methoxyphenyl- and a-naphthyl-magnesium bromides 
(0.1 mol) gave mixtures of compounds (18) and (20), and 
compounds (19) and (22), respectively. However, with p -  
tolylmagnesium bromide, (21) was the only product obtained. 
Similarly compound (16) gave the pyridazines (23) and (24) 
on treatment with phenyl- and P-methoxyphenyl-mag- 
nesium bromide, respectively (Table 3). 

Oxidation of 3,4-Diphenyl-6-a-styrylpyridazine with Potas- 
sium Permanganate.-3,4-Diphenyl-6-a-styrylpyridazine 
(3.34 g)  suspended in water (50 ml) was treated with 
aqueous 10% potassium hydroxide (2 drops). The mixture 
was warmed on a steam-bath and potassium permanganate 
(3-5 g) was added in portions until the colour persisted. The 
excess of permanganate was destroyed with hydrogen 
peroxide and the mixture was treated with ethanol (30 ml) 
to coagulate the colloidal manganese dioxide. The clear 
alkaline filtrate was carefully neutralised with conc. hydro- 
chloric acid and extracted with ether. The extract was 
dried (Na,SO,) and evaporated and the acid obtained was 
decarboxylated by heating with copper bronze to give 
3,4-diphenylpyridazineJ m.p. and mixed m.p. 106-108". 

Ozonolysis of 3-AryZ-6-u-styryZpyridazines.-The pyrid- 
azines (20)-(24) (2 g) in chloroform (50 ml) were ozonised 
(3 h). After removal of the solvent in vacuo the ozonide 
was decomposed with zinc dust and dilute acetic acid, ex- 
tracted with ether, and then steam distilled. The aldehyde 
produced was identified as its 2,4-dinitrophenylhydrazone 
(m.p. and mixed m.p.). 

Bromination of 4,5-Dihydro-6-a-styryl~yr~dazin-3 (2H)-one. 
-The pyridazin-3-one (15) (0-01 mol) was dissolved in 
glacial acetic acid (50 ml) and slowly treated with bromine 
(0.01 mol) in glacial acetic acid ( 5  ml) . The separated solid 
crystallised from ethanol to give 6- (1,2-dibrom0-2-phenyl- 
ethyl)-$, 5-dihydropyridazin-3 (2H)-one (53 yo), m.p. 144- 
145" (Found: C ,  39.95; H, 3.6; Br, 44.6; N, 7.5. C1,H,,- 
Br,N,O requires C, 40.0; H, 3.3; Br, 44.4; N, 7.4%). 
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