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Abstrac-Effect of the alkylating agent nature in the case of O- and C-alkylation of both ethyl acetoacetate 
and acetylacetonate anions is reported. The value of the O/C-ratio depends on three factors: the polar 

effect of the alkyl substituenh in the alkylating agents, the steric effect of tbe alkyl groups and the. symbiotic 

effect of tbt leaving groups. The relative contributions of the first two effects depends on the leaving group 
nature. The steric effect predominates when tbe leaving group is a soft base (iodide, bromide, chloride) 
and the O/C-ratio decreases in the order set Bu > iPr > Et > Me. Tbe alkyl group sequence opposite 
to the order given above is the case Fbr the hard leaving group, tosylate, this is opposite to Pearson’s order 

of alkyl group hardnesses. The influence of tbe leaving group nature on the O/C-ratio is also reported. 
A strong symbiotic effect of a leaving group was found for the methylation of the both enolate ions. In 
ethylation. the leaving group effect was less detectable; for the both secondary alkyl groups the O/C-ratio 

was almost non-susceptible to the nature of the leaving group. 

IN THE present paper we report our results on leaving group and alkyl group effects 
on yields of O- and C-alkylation products (O/C-ratio)* in the alkylation of acetyl- 
acetonate and ethyl acetoacetate anions in hexamethylphosphotriamide (HMPT). 

The data obtained are given in Tables 1 and 2. 
For any leaving group, the O/C-ratio increases when the sire of the alkyl group 

is increased. First we consider polar effects of alkyl groups in the series of alkyl 
halides and tosylates. 

It is well known ‘* 2, that for the alkylation of enolate ions by different alkyl halides 
the O/C-ratio increases in the series: 

Me < Et < i.Pr < sec.Bu 
Me < Et < n.Pr c n.Bu 

In the present work we obtained a similar sequence (Table 3). Usually such influence 
of the alkyl group is ascribed to steric factors. Should one accept that the alkyl group 
at a reaction site has electronodonor character, the observed sequence of alkyl groups 
in the given series can be explained by the domination of steric effects over polar. 
However, there is an alternative explanation based on the conception of the electrono- 
acceptor character of the alkyl group at the saturated carbon atom>‘. In this case 
both factors result in an increase in the O/C-ratio. 

To enhance the role of polar factors and to estimate their influence on the direction 
of the ambident anion reactions we studied the alkylation, by alkyl tosylates. of ethyl 

* O/C-denotes the ratio of yields of the O-isomer to the sum of the yields of C- and CC-products. 
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TAB- I. ALKYLATION OF SODIUM ACETYLACETONA’IB BY DWBRBNT ALKYLATINQ A&.NIS IN HMPI 
c. = 0.5 MOLlrjl 

R X General %0 %C %C.C O/C temp. 

yield 

1 2 3 4 5 6 7 8 

Me 

Et 

n-Pr 

n-Bu 

n-Am 

i-Pr 

set-Bu 

All 

neo-Am 

CHaOCH, 

OTs 
Br 

I 

OTs 

Cl 

Br 

I 

OTs 
Br 

OTs 

Cl 

Bf 

I 

OTs 
Cl 

Br 

I 

OTs 

Cl 

Br 

I 

OTs 

Cl 

Br 

I 

OTs 

Br 

I 

OTs 

Cl 
I 

17 
59 

54 

90 
- 

73 

84 

85 

85 

81 

65 
- 

- 

66 

65 

84 

87 

80 

79 

82 

53 

43 

62 

79 

86 

65 

32 
- 

91 3 

12 88 

3 96 

90 10 

62 33 
42 41 

17 60 

92 

48 

96 

87 

62 

24 

8 

38 

4 

I2 

23 

39 

99 

95 

68 

46 

86 

19 

70 

52 

85 

83 

81 

62 

31 

7 

1 
4 

12 

16 

I4 

21 

30 

48 

I5 

17 

19 

38 

9 

I8 

22 

100 

100 
82 18 4.5 

- 
<l 

I 

- 

5 

I7 

23 

14 

- 

1 

15 

37 

I 

20 

38 

- 

- 

- 

54 

75 

78 

- 

-- 

32 20 

0.14 20 

0.03 20 

9 

I.73 

0.72 

020 

11 

@9 

24 

7 

I.6 

0.32 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

99 
19 

2.1 

@85 

61b 

3.5 

2.3 

1.1 

5.7b 

4.9 

4.3 

I.6 

060 

008 

60 

50 
65 

60 

50 

50 

50 

50 

60 

50 

50 

50 

20 

20 

20 

70 

50 
20 

o Dialkylation products. When RI and AllOTs are used as alkylating agents only the C.C-alkylation 

products are isolated. For R Cl and RBr, a small quantity of the C.O-alkylation product (l-3%) is formed. 
b This ratio is practically independent of temperature in the region 20-W. 
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TAB= 2. AtKyLATlON CS’ PCXTASSIUM ENOWfB a ETWL A(X’I’OA~A~ BY D@FRREM ALKYLATING MiBN19 

IN Hbi?T, C. = 0.25 MOUi!/1 

R X General %O- %C- %C.C - WC 
yield 

1 2 3 4 5 6 7 

-- 
8 

Me 

Et 

n-Bu 

i-Fr 

Set-Bu 

All 

nt?o-Am 

CH,OCH, 

OTs 96 
Br 87 
I 93 

OTs 90 
Cl 65 
Br 92 
I 95 

OTs 84 
Cl 75 
Br 88 

OTs 78 
Cl 70 
Br 90 
I 77 

OTs 78 
Cl 75 
Br 70 
I 60 

OTs 88 
Cl 88 
Br 92 
I 90 

OTs 40 

Cl 15 

89 7 4 8.1 
14 42 44 0.16 
5 31 64 @05 

88 11 1 8 
60 32 8 1.5 
39 38 23 @64 
13 71 16 015 

90 10 <1 9 
68 27 5 2.1 
40 47 13 0.67 

84 16 
81 19 
69 31 
40 60 

53 
4.3 
2.2 

86 
86 
78 
56 

22 
17 
- 
- 

14 
14 
22 
44 

- 
- 
- 
- 

62 
6.2 
3.6 
I.3 

43 35 028 
45 38 021 
48 52 0 
50 50 0 

100 

100 

- 

- - 

20 

20 
20 

20 
20 
20 
20 

20 
20 
20 

20 
20 
20 
20 

40 
40 
40 
20 

20 
20 
20 
20 

80 

45 

TAB= 3. (O/c&,&o/c),,J, RATlO FOR SODlUid ACXIYWCBTONATE AND POTMSIIJM ET’Hn ACl3-0ACETAl-E 

ALKyMTION RMCXlOXi 

X Me Et n-Pr n-Bu n-Am i-Pr set-Bu 

acetylacetone 
I 1 7 IO 25 35 57 
Br 1 5 7 12 15 16 30 
OTS 1 @28 033 075 3 @19 @18 

I 1 
Br 1 
OTs 1 

ethyl acctoacctrkte 
3 
3.8 - 
1 - 

- - 13 26 
4 - 13 21 
1.f - @66 078 
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acetoacetate and acetylacetone alkali enolates. In this case the influence of the alkyl 
groups on the O/C-ratio was found to be opposite to that for halides: Me > Et > 
i-Pr N sec. Bu (Table 3). The conclusion is that both effects are opposed to each other 
but polar factors prevail in the alkyl tosylates. Because electrophilic attack on oxygen 
(as the site of the most negative charge in the ambident anion) is determined mainly 
by electrostatic interaction”* ’ ‘, the O/C-ratio decrease in fhe alkyl tosylate series 
Me, Et, set alkyl (Table 3) indicates electronodonor properties of alkyl substituents 
at the reaction site. Thus, the alkyl group effects in alkylation reactions of enolate 
ions by alkyl tosylates are opposite to those deducted from Pearson’s series of alkyl 
group hardness.3 The qualitative identity, in the case of the alkyl halides of the alkyl 
group sequences in enolate alkylation and in Pearson’s series of hardness implies 
that the softer alkylating agents, e.g. alkyl halides in contrast to hard alkyl tosylates. 
exhibit the steric effects which prevail over the polar. 

TAXU 4. (O/C),,/(O/C), RATIO FOR SODKM A CETYLACETONATE AND POTAS!ilUM J?l-HYL ACEI’OACETATI? 

ALKyLATION REACllOlrB 

X Me Et i-Pr set-Bu 

OTs 

Cl 

Br 

I 

OTs 

Cl 

Br 

I 

1 

230 

-loo0 

1 

- 

50 

160 

acetylacetone 

1 1 

5.5 1.7 

12,5 2.6 

45 6.1 
Ethyl acetoacetate 

1 1 

5.3 1.2 

13 2.4 

53 8 

1 

1.1 

1.3 

3.6 

1 

1.0 

1.7 

5 

Nevertheless, even for alkyl tosylates, an increasing in alkyl group volume without 
an essential increase of inductive effect, e.g. for C,-C, groups, results in a observed 
increasing in O/C-ratio (Table 3). 

The steric effects are illustrated also by exclusive formation of O-isomer in the 
alkylation of enolate ions by neopentyl tosylate and neopentyl chloride.2 The respec- 
tive contribution of steric and polar effects, is determined by the hardness of the leaving 
groups. The significance of the polar effects increases as the leaving group becomes 
harder. In accord with this is the observation that the difference in O/C-ratio for 
chlorides and bromides becomes less in the series: Me, Et, and especially sec. alkyl 
(Table 4). 

Now we consider in detail the leaving group effects. In accordance with the HSAB 
principle,3 the leaving group effects can be explained in terms of the symbiotic 
stabilization of the transition state: the more essential stabilization must be expected 
when both the leaving group and nucleophile are soft (or hard) Lewis basesI 
Because tosylate is a hard base and oxygen a hard center of enolate ions.23 the O/C- 
ratio for tosylates must be greater than for softer bases such as bromides and iodides. 
In our case the variation in the O/C ratio in the methylation reaction from tosylate 
to iodide is the quantitative characteristic of the symbiotic effect. Table 4 shows that 
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in methylation the O/C-ratio undergoes practically full inversion from tosylate to 
iodide (O/C-ratio decreases by lo’-lo3 for the both enolates) 

CH,C--CHCOCH, + MeX + CH,MHCOCH, + CH,COCHCOCH3 
) (-6 

0 

CH,MHCO,Et 
Ire 

0 

I I 
OMe Me 

x = OTs 97% 3% 
x=1 3% 97% 

+ MeX + CH,C=CHCO,Et 
I 

OMe 

X=OTs 89% Me 
X=Y 5% I 

+ CH3COCHC02Et + CH,COCCO,Et 
I I 

Me Me 
< I I 

x = OTs 11% 
x= I 95% 

The ‘symbiotic effect of the leaving group is also easily noticeable in ethylation 
reactions. For both enolate ions the O/C-ratio is approximately 50 times lower for 
Et1 as for ethyl tosylate (Table 4). The leaving group effect for the secondary alkyl 
groups is not so pronounced. Thus. changing set-butyl tosylate for set-butyl chloride 
or bromide has negligible effect on the composition of the alkylation products (for 
see-BuI O/C > 1). Because i-R and set-Bu groups are softer than Me and Et groups 
for the given reaction series, one would expect a less pronounced leaving group effect. 
But even taking into consideration the greater softness of the secondary alkyl groups 
one cannot explain the fact that when bromide or iodide are used instead of tosylate 
the O/C-ratio for set-butyl decreases only 1.5 times for bromide and 3-5 tirnL% for 
iodide (Table 4). Thus, taking into consideration the symbiotic effect only. we cannot 
predict the direction of the enolate ion alkylation. We may only note that the quantity 
of O-isomer tends to increase when the softness of the leaving group decreases. 

In the alkylation by ethyl, isopropyl and see-butyl halides and tosylates there is 
doubtless another effect opposed to the symbiotic effect of the leaving group. It is 
difftcult to be precise about the nature of this effect. One of the possible explanations 
is that the positive inductive effect (or hyperconjugation) of alkyl substituents at the 
reaction site of the alkylating agent depends on the nature of the leaving group and 
decreases in the order OTs > Cl > Br > J. The decrease of the O/C-ratio due to 
this effect must change, and in fact, does change in the same order. 

Thus, normally, it is impossible to come to an unambiguous conclusion about which 
of the two effects, alkyl group softness, or the symbiotic effect of the leaving group, 
determines the main direction of the ambident anion reaction. 

Sometimes, e.g. in the alkylation by n-alkyl halides or tosylates, the controlling 
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factor is the hardness of the leaving group. In the alkylation by set-alkyl halides or 
set-alkyl tosylates, the symbiotic effect of the leaving group is also important. How- 
ever, in this case the softness of the set-alkyl group is also clearly pronounced. In 
the other extreme case, when the alkylating agent is composed of a supersoft Lewis 
acid and a hard Lewis base (e.g. ally1 tosylate) or when it is composed of a hard acid 
and soft base (k.g. chlore and iodo-dimethyl ethers), the determining factor is the 
nature of the alkyl group (Tables 1 and 2). 

EXPERIMENTAL 

IR-Spectra were measured on a UR-10 instrument. NMR-spectra were determined on a Varian A-60 
instrument (in CCI,). Chemical shifts are given in 6 using TMS as internal standard and coupling constant 
Q in Hz GLC data were obtained on Chrom-2 instrument using 2 m column filled with apiaon L (17%) 
on chromosorb W. The carrier gas was N,. For cthylated derivatives the column temp. was 110”. the 
N2 flow 100 mI/min For other alkylated derivatives the temp. was 100-150”. N, : 100-180 ml/min. 

“Schuchardt” HMPT was dried over 4A Molecular sieves before use and distilled twice over CaH,, 
b.p. 65”/1 mm Sodium acetylacetonate and potassium ethyl acetoacetate were prepared according to 
the earlier described procedures. I’* I4 Alkyl tosylatcs were obtained from the respective alcohols and p 
toluenesulfochloride in dry Py.15* l6 and dried at 40-50”/1 mm n-Alkyl tosylates were puriliexl by distilla- 
tion in vacua. 

Alcohol purity was controlled by chromatography. 
General procedure 

A solution of the alkylating agent (0022 M) in HMPT was added dropwise with stirring to the alkaline 
enolate (002 M) in HMPT. The mixture was left at a given temp. (see Tables 1 and 2) until it became 
neutral. The mixture was poured into an ice-water mixture (3-fold volume) and ether extracted. The ether 
solution was analysed (GLC) using the samples prepared as described below. 

3-Alkyiacetylacetone (R=Me. Et. iPr, nBu. set Bu). These were obtained by the earlier described 
procedure.* Purity of samples obtained was controlled by GLC. Some characteristics of 3-alkylacetyl- 
acetones are shown in Table 5. 

2-Alkoxypmt-2-ene-4-ones (R=Me. Et. iPr. nBu, set Bu). The mixture obtained by reaction of sodium 
acetylacetonate and the respective alkyl tosylate, containing 2-alkoxypent-2-ene-4-one and 5-15x 3- 
alkylacetylacetone were stirred for 2-3 hr. with cont. KOHaq. O-isomer was extracted ether and the 
ethereal solution washed several times with H,O and dried (MgSO,). Ether was evaporated and the 
substance distilled twice in vacua Some characteristics of 2-alkoxypent-2-ene-4-ones are listed in Table 5. 

2-Methoxymethyloxypent-2-en&-one. (Calc.: C. 58.32; Ii, 8.39. Found: C, 5851; H. 8.30”/,). 

NMR: (a) -2.08 (3H. s). (b) -2.32 (3H. s). (c) - 3.39 (3H. s). (d) -492 (2H. s). (e) - 5.53 (1H. s). 
2-n-Butoxypent-2-ene-4-one. B.p. 88-90”/6 mm (Calc.: C. 69.19: H. I@32 Found: C. 69.74; H. 1017%). 
2~2’2’dimeth!/r-rl-propoxypent-2-e~-4_one. B.p. 92-93”/3 mm Calc.: C. 7055; H. 1065. Found: 

C. 7@43; H. 1@78%). 

cl& .,=C~coCR, 

I d 
O=W&-M, 

NMR: (a) -099 (9H. s), (b) -2.36 (3H, s).(c) -252 (3H. s), (d) -3.33 (2H. s),(e) -5.71 (1H s). 
The Ir of these compounds contain the following characteristic bands: v(C=O) 1675-1685 cm-‘. 

v(C====C) 1590-1595 cm-’ d,CH, 1385-1400 cm-‘. 6,CH, 1350-1365 cm-‘, v_(C-0) 1275-1290 cm-‘. 
a(<-H) 810-825 cm-‘. v, (C-O) 1040-1070 cm-‘. 

The NMR of these compounds show acetyl proton signals in the d 2.33-2-40 ppm region. ally1 proton 
signals in the 6 2.50-254 ppm region and vinyl proton signals 6 567-5.77 ppm The NMR data confirm 
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the truns-structure. for O-isomers. Cis- and trans isomerism marks cis- and trans-spatial position of two 
polar groups at the double band 

TABIB 5. 

R 
3-alkylacetylacetona 

Found nk Lit. 4’ 

2-alkoxypent-2-ene-Cones 

Found 6’ Lit. n$’ 

Me 14416 
Et 14425 
n-Pr 14447 
i-Pr 1.4332 
n-Bu 14480 
see-Bu 1.4397 
neopentyl’ - 
CH,OCH, - 

1 +t20 14671 14680 
1.4419 1.4592 14600 
14450 - 

1.4325 1.4621 14615 
14470 1.4597 - 

1.4402 14642 14648 
- - 

14612* - 

a ap. 47” 
b at 16” 

Syntheses @3,3-dialkykrcetylacetones 
3.3dimethylocetykacetone. To 3-methylacetylacetone was added an equimolsr amount of NaOMe in 

MeOH alcohol Alcohol was evaporated and the resulting salt suspended in dimethylformamide-benzene 
(2 : 1) and a doubk excess of Mel added. The mixture was heated at 60” for two days, then washed with a 
cone KOHaq extracted with ether, dried over MgSO,, ether evaporated and the oil distilled in uacuo. 
(Cak.: C, 6564; H, 937. Found: C, 65.37; H, 945%). 

3,3diethyl- and 3,3dibutykrcerylccetones were obtained by alkylation of acetylacetone with alkyl iodide 
in sulfolane at 60” (1 mok of acetylacetooe, 3 mok RI and 1.5 mole K&O,). Tbe mixture was poured into 
water, ether extracted and stirred for 8 hr. with a 5% HCI aq, then with cone KOHaq. for 3 hr.. washed 
with H,O and dried over MgSO+ Ether was evaporated and the substance distilled in VMIO. 

3,3difruty&acetylacetone. Calc.: C, 73.58; H, 11.32. Found: C, 73.54; H llW/,). 
3.3diethylccetylocetone. Cak.: C. 69.23; H, 1025. Found: C, 6939; H, 1021%). 
3,3-diaflyfccetyfucetone. The mixture obtained by alkylation of sodium acetylacetonate with small 

excess of ally1 bromide was subsequently treated with acid and alkali as described. Calc.: C. 73.34; H. 8.88. 
Found: C. 73.27: H. 88Y/,). 

Ir of3.3dialkylacetylacetooes show an intensive absorption band in the 170&1705 cm-’ region (C=G). 
Ethyl a-alkyfacetwcetate and ethyl fl-alkoxycrotomates. (R==nPr, iPr. nBu. set-Bu.) were obtained from 

the mixtures resulting from reactions of potassium acetoacetic ester enolate with ROTS and RHal in HMPT 
by means of prep. GLC (chromatograph Tsvet-4, 5 m column with 5% of apiexon L on TND-TS-2M. 
t = 140-170”. 

Ethyl a-ethylacetwcetate clnd ahyl g-ethoxycrotonate were obtained by the previously described 
method.‘” 

Ethyl a-allylacetoacetare was obtained from the reaction of potassium enolate of acetoacetic ester with 
All1 and AllBr. b.p. 7475”/5 mm, lit” %-97”/14 mm. do 1.4378 n;’ 1.4365 fr ofall ethyl f&alkoxycrotonates 
show an intensive absorption band at 1632 cm-’ (C=C) and 1718 cm-’ (C=G) regions Ir of all a-alkyl- 
acetoacetates show an absorption band at 1740-1745 cm-’ and 1717 cm-‘. In the NMR the vinyl proton 
signals are observed in the d 4.8-4.85 region. Ally1 proton signals for ethyl &alkoxycrotonates and acetyl 
signals for a-alkylacetoacetates are observed at d 2.15-2.25 and 2.15-2+X regions respectively. 

Ethyl &methoxymethyfoxycrotonute. 

c&c=cLco,c~,cIi, 

I 
O&,&I, 

(Calc.: C, 55.16; H. 816. Found: C 54.97; H. 8.28%). NMR: (a) 2.26 (3H, s). (b)4.95 (2H, 8). (c) 340(3H. s). 
(d) 5.12 (1H. s). (e) 405 (2H. 4). (fj 122 (3H. t) Jr, = 7 Hr. 
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Ethyl fheopenryloxycrotonote. 

cI&=clLco,ciI,cii, 
I 
O&-&W, 

(GIIC: c. 65.70; H, 995. Found: C 6558; Y 103%). NMR: (a) 098 (9H s). (b) 223 (3H s).(c) 480 (Hf. s). 
(d) 3.31 (ZH, s). (e) 399 (2Y q), (9 1.16 (3H t). J,, = 7 Hz 

Ethyl ~methoxycrotonute. 

&,+&-c0,&c;I, 

I 
o&i, 

(Cafe: C 58.31; H, 8.39. Found: C 58.12; H, &35X,). NMR: (a) 222 (3H s), (b) 360 (3H 8). (c) 492 (1H s). 
(d) 4.08 (2H. q), (e) 1.20 (3H. 1). Jdc = 7Hz. 

The NMR data confirm the trans-structure for 0-isomers’4*‘5 

CH, CO,C,H, 
\ / 

C=C 
/ \ 

RO H 

Enolate ions react in HMPT in their Wconformation’s* I9 
Syntheses ofethyl a,a-dialkylacetoacetates 
aa-Dimethyl was obtained by alkylation of sodium cnolate of a-methylacetoacetate with Mel in MeOH. 
b.p. 78-80”/20 mm, lit.‘O 180-184” ai0 1.4180, # 1.4162; (Calc: C 6076; H, 8.86. Found: C 61Q2; H. 
860%). 

aa-Dierhyf was obtained by similar method. b.p. 75-77”/5 mm, lit.*‘: 210-213” ni” 1.4305. 4’ 1.4300; 
(Calc: C. 64.51; H. 9-67. Found: C. 6440; H 9*600/.). 

Di-n-hutyl was obtained by afkylation of sodium enolate of ethyl a-n-butylacetoacetate with n-butyl 
bromide in EtOH, b.p. 119-121”/5 mm, lit. I’ 143-147”/18-19 mm do 1.4393; (UC: C 6942; H. 1074. 
Found: C, 69.71; H, 1052%). 

TABU 6. 

c- o- cc- 

R 
Found Lit. Found 

MC 

Et 
n-Pr 
n-Bu 
i-Pr 
set-Bu 

neoGHtt 
All 

1.4212 1.4205 
- - 

1.4206 1.4212’ 
l-4250 1.4255’ 
1.4290 1.4302’ 
1.4247 1.4252’ 
1.4315 1.4315’ 
- - 

1.4378 1~4356’” 

1.4478’ 
- 

mp. 30 
1.4515 
1.4525 
1.4523 
1.4540 
14470 

Lit. 

1+t8(P2 
- 

mp. 302” 1 
1.4498” 
- 

1.4515’ 
1.4535’ 
14456” 
- 

Found Lit. 

1.4180 1.4162.” 
1.4190 1.4215b ” 
l-4305 1.430v20 
1.4370 1.4356” 
1.4393 - 

1.4581 1.457F ’ ’ 

a at 25” 
b For methyl aadimcthylacetoacetate 
c at 17.4” 
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%a-Diullyt was isolated from the reaction cf potassium coolate of acetoacetate with ally1 bromide and 
iodide in HMPT, b-p. 94-%O/ 5 mm, lit.*’ 124*/13 mm 4’ 1.4561, d’*” 1.4572; (Cak: C 6666; H. 9.09. 
Found : C. 66.38 ; H, 9a20/,). 

Methyl a.a-dimethylacetoacefrrte. To a solution of sodium methylate in MeGH was added an equimolar 
amount of methyl acetoacetatc Alcohol was evaporated and the residue diluted with CsHe-DMF mixture 
(2 : 1) and a double excess of Me1 added 

After a few min the C,H, mixture was poured in HsO and extracted with C,H,, dried over MgSO, and 
evaporated. The residue was repeatedly worked up with sodium methylate and Me1 as above. After C,H, 
evaporation the product was distilled in uacuo. b.p. 81-82/93 mm, lit.“: 172-173” PI;’ 1.4190. 4”’ 1.4215; 
(UC: C, 58.33; H, 833. Found: C 58.36; H, 816%). The ni$’ of the obtained compounds are shown in 
Table 6. 
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