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NEW SYNTHESIS OF MONOMETHYL ETHERS
OF TRIOLS — EXTRACTION AGENTS FOR BORIC ACID
I. L. Kotlyarevskii, A. 8. Zanina, UDC 542.91:547.424.1:547.385.1:

8. I. Shergina, I. E, Sokolov, E. M. Shvartg, 542 .61 :546.273.325
R. T. Ignash, and P. N. Tel'zhenskaya

B-Diols are good extraction agents for boric acid [1], but methods for synthesizing them have a number
of limitations.

We have previously developed a method for the synthesis of meth(}Xyalkynyl ketones (I) and methoxy-f -
diketones (IIT) [2, 3] based on ethers of tertiary mono- and diacetylenic aleohols. '

In order to convert ketones (I) to diketones (III) a reaction with amines was used with subsequent hydroly-
sis of the aminoviny! ketones obtained with mineral acid

R R
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Noe=cone | pNRy-2eoiol e C—CHCR2 —
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R ClCHs(H) R OCH; NRy# O
(1 (19
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N NaBH, AN )
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/| /|
B OCHs (111) | pt/Raney Ny &' OCHs (IV)
R

N

—  CCOCH,CHOHR?
71
R1 OCH; (V)

Addition of amines to f-methoxyalkynyl ketones (I) was carried out in alcohol at 60°C and y-methoxy-8-
aminoalkenyl ketones (II) were then obtained in 70~96% yield. Ketones (II) were hydrolyzed with dilute HCI in
alcohol and y-methoxy-S-diketones (III) were obtained in quantitative yield. In their IR spectra there is an in-
tense broad band at 1640-1540 cm™! characteristic of f-diketones. Preparation of S-diketones (III) from acetyl-
enic ketones (I) can be carried out in one stage without isolation of aminovinyl ketones (IT).

v~Methoxy-f-diketones (IITa-g) were reduced with NaBH, and y -methoxy-B~dioles (IVa-g) were obtained
in 80-90% vield. In their IR spectra there is no trace of the absorption band characteristic of B~diketones and
a broad band appears in the region 3600-3300 cm™t.

Hydrogenation of diketones (IlIk-7) in the presence of platinized Raney Ni [4] and 0.1-0.3 ml of 10 NNaOH
proceeds initially on the terminal carbonyl group and after absorption of 1 mole of H, the reaction products
are ketoalcohols (VK) and (VI). In their IR spectrum there is an intense band at 1700 em™1 (umconjugated CO
group) and a broad band at 3600-3500 cm™!, In the PMR spectrum of compounds (Vk, I) the C—H proton of the
secondary alcohol group appears as a multiplet at 6 4.09 ppm, and the terminal CH, group is in the form of a
doublet at 6 1.17. On prolonged hydrogenation of diketones (IIIj-J) in the presence of freshly platinized Raney
Ni, the second carbonyl group is successfully hydrogenated and diols (IVJ-I) are obtained in 80-85% yield.

v~-Methoxy-B-diols are effective extraction agents for B(OH),, achieving up to 99.9% extraction of B(OH),
in one cycle. They do not alter their properties during extraction and can be used repeatedly [5].

Tnstitute of Chemical Kinetics and Combustion, Siberian Branch, Academy of Sciences of the USSR, Novo-
sibirsk, Institute of Tnorganic Chemistry, Academy of Sciences of the Latvian SSR, Riga. Translated from
Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, No. 3, pp. 621-623, March, 1987. Original article sub-
mitted July 1, 1985.
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TABLE 1. Properties of v-Methoxy-f ~aminoalkenyl Ketones, v-Methoxy-
B-diketones, and y-Methoxy-S~diols

o Found -
Yi , C(p, Empirical
Compound ,};leld’ Pm_HgF;; (;Dc) Calculated, % forriula
pB °C C ! H ‘ N
3-Amino-4-methyl-4-methoxy-1- 924 | 97-98 — {721} 760 { 660 G137 NO;
phenyl-2-penten-1-one (1la) (alcohol) 7121 | Tl | 632
3-Amino-4-methyl-4-methoxy-1- 96.0 | 167(1) (1.5805|73.54 | 8.84 | 5.40 C16H25NO,
phenyl-2-octen-1-one (21) 173337) 8.87 | 5.36
3-(11X1rl])'1)1'_[10.4-me[hy]-4_metho}(y_1- 91.7 | 195-196 [1.5645|74.90 | 8.34 | 474 CsHa:NO,
phenyl-2-decen-1-one (ilc) @ | @) {72707 940 | 484
3—Amin0—3-(l-mEthOXyC{’CIOhCXyl- 90,5 108 — |7427 ] 8144 | 533 CisHs NO,
%I)I-l-phenyl—‘z-propen- -one aleohol) 7540 | 846 | 5.40
d)
5-Amino-2,6 -dimethyl-6-methoxy- | 909 | 95:5(2:5) 15021 6472 ) 10.18 | 7.69 CroHeNO,
4-hepten-3-one (Ile) (20) |6483 11034 | 7.5%
5-Amino-2,6 -dimethyl -6 ~-methoxy - 70.1 1 153.5(4) (1.4930 | 70,55 | 14.46 | 5.40 CisH2oNO,
4-dodecen-2-one (IIf) (20) 7054 | 11.45 | 5.48
5-Amino-6-methoxy-2,2,6-tri- 89,4 | 158(3) [1.4890|71.14 | 1138 | 5,37 C16Hy:NO,
methyl-4-dodecer-3-one (Ilg) (20) 171337 1160 | 520
2,6 -Dimethyl-5-diethylamino=- 87,5 | 135-137 11,4919 | 73,01 | 11.87 | 458 CioHa;NO,
6-methoxy -4-dodecen-3-one (ITh) €)) (20) 17336\ 11.97 | 450
5-Diethylamino—G-methoxy-2,2,6— 61,1 127(2) 11,4860 73,99 11,98 | 4,08 CooH3sNO;
trimethyl-1-4-dodecen-3-one (11} (21) | 73797 12.08 | 423
4-Methyl -4-methoxy -1-~phenyl- 70 | 125-126 |4,5681170.52 | 781 | ~ CyeH140s
1,3-pentanedione (1lla) (1.5) (22) 7089 | 7,30
4-Methyl-4-methoxy-1-phenyl- 90,5 | 138—140 [1.5510[73.27 | 8.39 | - CieHnOs
1,8-octanedione (11Tb) (1) 21) {73351 8.45 -
4-Methyl-4-methoxy-1-phenyl- - 401~ _
1,3-d<¥decanedion€ (mg_ Y 907 | 433(1) 1-(52*03§0 %iié 2231 CysHss0s
3-(1-Methoxycyclohexyl-1)-1~ 867 | 47-48 ~ l7assi7s | - CiaHaoOs
phenyl—l,S-ptopanedione (CH;0H) 7382 | 7.4 -
(1TId)
2,6-Dimethyl-6-methoxy-3, 5- 87.3 | 98(25) |1.4610)6442 : 9.68 | — CioHis0s
heptanedione (Ille) (20) 6449 | 9,74
2,6-Dimethyi-6-methoxy-3,5- 779 |110~111 [1,4650| 70.17 | 10.96 [ — CysH50s
dodecanedione (II) ) L3 [7027 | 11.01
6-Methoxy -2,2,6-trimethyl-3,5- 90,7 | 127(3) |1.4670)71.21 | 1118 | — CysHz00s
dodecanedione (Illg) (20) |71.07 | 11.08
4-Methyl-4-methocy-1-phenyl- 89.7 | 161(1.5) |1,5200169.55 | 9,02 | -~ CyaH200s
1,3-pentanediol (IVa) (22) 159,61 | 8,99
4-Methyl-4-methoxy-2-phenyl- | 86.2 | 153(1) [1.5184|71.90] 947 | - CisHac0s
1,3-octanediol (IVb) (24 |7214 | 888
4-Methyl-4-methoxy-1-phenyl- | 904 | 180(1) 11,5075 73.36 | 4001} ~ Crafz00s
1,3-dodecanediol (IVc) (24) 77343 | 1003
3-(1-Methoxycyclohexyl-1)-1- 858 | 47-48 | - (7385 773 | - Ci16Hao0s
phenyl-1,3-propanediol (IVd) (alcohol) 7382 | .74
2,6-Dimethy1-6—methoxy—3,5- 854 | 107(3) 1450016293 | 1455, ~ C1oH320:
hetpanediol (IVe) (24) 83,03 (1165
2,6-Dimethyl-6 -methoxy-3,5- 804 | 445(1) [1,4600| 6945 {1221 - CysHazOs
dodecanediol (IVf) (20) 16918 | 12,39
6 -Methoxy-2,2,6-trimethyl-3.5- | 859 | 134(1) 11,4570} 7043 {1258 | — CesHaOs
dodecanediol (IVg) (24) 70,027 1248 |
5-Methyl-6-methoxy-2,4-hexane- 79.2 179-80(1) {1.4598 159,01 1 11.00 | ~ CsH 03
diol (1V7) (16) 59,23 | 11.18
§-Methyl-5-methoxy-2,4-non- 81.2 (1151447 (14,4585 6450 | 1180 1 — CiaH2.03
anediol (IVK) @ (17) 6466 | 1184
5-Methyl-S—methoxy-2,4-undecane- 836 | 145(5) |[1,4570|867.00 | 12,03 | - Cy3H350;
diol (IV%) (23) 6749 [12.15
5-Methyl-5-methoxy -4-nonanon- 849 | 99(25) i1,4480 | 64.88 11038 ¢ — Cy1Ha205
2-0l (Vk) (22) {6531 [ #0.96
5-Methyl-5-methoxy -4-undecanon- 714 | 102(2) [1.4495]67.72 | 1136 | -~ CysH250;
2-pl (V) (0) |'67.78 | 11.38
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EXPERIMENTAL

IR spectra were recorded on a UR-20 instrument in CCl, or as a thin layer. PMR spectra were re-
corded on a Bruker AM-250 spectrometer in CCl, relative to HMDS. GLC was conducted on a Khrom-4 chroma-
tograph using a 120 X 0.4 cm column with 0.5% PEGA on glass {0.25-0.22 mm}, carrier gas N,. Acetylenic
ketones were obtained according to [2], B-diketones (IIIj-m) were obtained according to [3].

3-Amino-4-methyl-4-methoxy-1-phenyl-2-octen-1-one (Ilb). Ammonia wasg passed into a solution of 43
g of 4-methyl-4-methoxy-1-phenyl-2-octyn-1-one (Ib) in 100 ml of aicohol at 60°C° for 3-6 h, the alcohol was
distilled off, and the residue was distilled under vacuum. (ITb) was obtained. Aminovinyl ketones (Ila-j) were
obtained similarly (Table 1).

Hydrolysis of 3-Amino-4-methoxy-1-phenyl-2~octen-1-one (b}, To a new solution of 44 g (0.614 mole)
of (IIb) in 100 ml of alcohol was added 15 ml of HCI and 15 ml of water; the mixture was agitated for 3 h at
60°C, cooled, and extracted with ether. The extract was washed with water and dried with MgSQ,. After dis-
tillation 40 g of 4-methyl-4-methoxy-1-phenyl-1,3-octanedione was obtained, yield 90.5%. B-Diketones (IIla-j)
were synthesized in the same way.

v~ Methoxy-B-diketones from Acetylenic Ketones. 87 g (1 mole) of morpholine was added to 238.3 g (1
mole) of ketone (If) in 250 ml of alcohol; the mixture was agitated for 5 h at 75°C, cooled, supplemented with
100 ml of HCI and 100 ml of water, and agitated for 3 h at 60°C, It was then treated as described above. After
distillation 233.6 h at 60°C, It was then treated as described above. After distillation 233.6 g of 2,6-dimethyl-
8-methoxy-3,5~dodecanedione (IIIf) was obtained, yield 90.5%.

2,6-Dimethyl-6-methoxy-3,5~dodecanediol (IVf). To a solution of 40 ml of water and 70 ml of MeOH was
added with agitation several KOH granules, 11.4 g of NaBH,, and 51.5 g of (IIIf) in 150 ml of MeOH. The mix-
ture was maintained for 4 h at 50~60°C. The mixture was evaporated, and the residue was boiled for 2 h with a
solution of 20% KOH, cooled, extracted with ether, and the extract was dried with MgSO,. After distillation
(IV) was obtained, yield 80.4%. The yields and constants for diols {IVa-j} are given in Table 1.

Hydrogenation of 5-Methyl-5-methoxy-2,4-hexanedione (ITfj). 4 g of Raney Ni was shaken for 1 min with
25 ml of water in a long-necked flask, and 1 g of H,PtCl; in 3 ml of water was added. The aqueous solution was
decanted, the catalyst was washed with 15 ml of alcohol, then 9.9 g of diketone (IIIj) in 30 ml of alcohol was
added, followed by 0.1 ml of a 10 N solution of NaOH; hydrogenation was carried out until the calculated guantity
of hydrogen had been abgorbed. The alcoholic solution was decanted, saturated with NaCl, and extracted with
ether., The extract was washed with a saturated solution of NaCl, dried with MgSO,, and distilled. 8 g of diol
(IV]) was obtained, yield 79.2%. Diols (IVk,?) and ketoaleohols (Vk, 1) were ohtained similarly (see Table 1).

CONCLUSIONS

A new method for the synthesis of monomethyl ethers of triols starting from acetylenic ketones has been
developed.
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