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NEW SYNTHESIS OF MONOMETHYL ETHERS 

OY TRIOLS - EXTRACTION AGENTS FOR BORIC ACID 
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/3-Diols a re  good ex t rac t ion  agents for  boric  acid [1], but methods for synthesiz ing them have a number  
of l imi ta t ions .  

We have p rev ious ly  developed a method for  the synthesis  of meth~xyalkynyl  ketones (I) and methoxy-/3 - 
diketones (lid [2, 3] based on e thers  of t e r t i a r y  mono-  and diacetylenic  alcohols.  

In o rde r  to conver t  ketones (I) to diketones (Ill) a r e a  ction with amines  was used with subsequent  hydro ly-  
sis of the aminovinyl  ketones obtained with mine ra l  acid 

R R 
\ ~ alcoho \ tI+ 

CC~CCR 2 + HNR2 a ]> C____C=CHCR~ 
/ I II / I I II 

R 10CH~ 0 R I OCHs NR~ a O 
(i) (i~) 

R R 
NaBH4 " \  

"\CCOCH2COR 2 >. C--CHOHCHzCHOH--R 2 
/ I  / I  

R ~ OCHs (I I I )  pt/RaneyNi R~ OCHz (IV) 

R 
\ 

,___ CCOCH~CHOI-1R ~ 
/ I  

B 10CHa (V) 

Addition of amines  to f i -methoxyalkynyl  ketones (I) was c a r r i e d  out in alcohol at 60~ and 7-methoxy-/3-  
aminoalkenyl  ketones (li) were  then obtained in 70-96% yield.  Ketones (II) we re  hydrolyzed with dilute HC1 in 
alcohol and 7-methoxy-f l -d ike tones  (IH) were  obtained in quanti tat ive yield.  In the i r  IR s p e c t r a  the re  is an in-  
t ense  broad band at 1640-1540 cm -1 c h a r a c t e r i s t i c  of /3-diketones .  P r e p a r a t i o n  of /3-diketones (III) f r o m  ace ty i -  
enic ketones (I) can be c a r r i e d  out in one s tage without isolat ion of aminovinyl  ketones (II). 

7 -Methoxy- f i -d ike tones  (IHa-g) w e r e  reduced with NaBH 4 and 7 -me thoxy- f l -d io l e s  (IVa-g) w e r e  obtained 
in 80-90% yield. In the i r  IR s pec t r a  the re  is no t r a c e  of the absorpt ion band c h a r a c t e r i s t i c  of ~-diketones  and 
a broad band appea r s  in the region 3600-3300 cm -1. 

Hydrogenat ion of diketones ( I I Ik- / )  in the p r e s e n c e  of p la t in ized Raney Ni [4] and 0.1-0.3 ml  of 10 NNaOH 
p r o c e e d s  ini t ia l ly on the t e r m i n a l  carbonyl  group and a f te r  absorpt ion of 1 mole  of H 2 the react ion  products  
a re  ketoalcohols  (Vk) and (V/). In the i r  IR spec t rum the re  is an intense band at 1700 cm -1 (unconjugated CO 
group) and a broad  band at 3600-3500 cm -1. In the PMR s p e c t r u m  of compounds (Vk, l) the C - H  pro ton  of the 
s econda ry  alcohol group appea r s  as a mult iplet  at 6 4.09 ppm,  and the t e rmina l  CH 3 group is in the f o r m  of a 
doublet at 6 1.17. On pro longed  hydrogenat ion of diketones (IIIj-/) in the p resence  of f r e sh ly  pla t in ized Raney 
Ni, the second carbonyl  group is success fu l ly  hydrogenated and diols (IVJ-I) a r e  obtained in 80-85% yield. 

7-Methoxy-f~-diols a r e  effect ive ex t rac t ion  agents for  B(OH)3, achieving up to 99.9% ext rac t ion  of B(OE) 3 
in one cycle .  They do not a l t e r  the i r  p rope r t i e s  during ext rac t ion  and can be used repea ted ly  [5]. 
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TABLE 1. P r o p e r t i e s  of 7-Methoxy-f l -aminoalkenyl  Ketones,  y-Methoxy-  
fi-diketones,  and 7-Methoxy-/~-diols 

Compound 

3 -Amino -4 -m ethyl -4-methoxy -1 - 
phenyl -2-penten-1  -one (IIa) 

8 -Amino -4 -m ethyl -4-m ethoxy - 1 - 
phenyl-2 -octen-1 -one 
(lib) 

3 -Am ino -4 -m e thy l -4 -m e thoxy -1 -  
pheny l - 2 - decen - l - one  (IIc) 

8 -Amino-3- (1-methoxycyc lohexyl -  
l)-l-phenyl-2-propen-l-one 
( lid ) 

5-Amino-2 .6 -d ime thy l -6 -me thoxy-  
4 -hep ten-8-one  (Iie) 

5 -Amino-2 ,6 -d ime thy l -6 -methoxy-  
4-dodeeen-2-one  (IIf) 

5-Amino-g-methoxy-2 .2 .6- t r i -  
methy l -4-dodeced-3  -one Gig) 

Yield, ] 
Vo 

~p,~ ! nD 
nm Hg); (T ~ 
"rip, ~ 

92,4 ) 97-98 
',alcohol) 

167(1) 

i95- t96 
(2) 
~08 

:alcohol) 

95..5 (ZS) 

153.5 (4) 

t.58 (3) 

Found 
Calculated, % 

C } H I N 

- 7f,21 7,60 6.60 
71.21 7.~t 6,32 

i,5805 73.54 8.64 5.40 
(21) 73.53 8,87 5.36 

1.5645 74.90 9.34 4.74 
(2i) 74,70 9,40 4,84 
- 74,27 8,14 5.33 

74, t0 8.i6 5,40 

1,5021 64,72 t0. t8 7,69 
(20) 64.83 t0.34 7.54 

1.4930 70,55 t i , t6  5.40 
(20) 70,54 tl.45 5.48 

1,4890 7t.14 11.58 5,37 
(20) 71,33 ii,60 5.20 

2,6 -Dimethyl -5-d ie thylamino"  
6_methoxy-4-dodecen-3-one  (IIh) 

5-Diethvlamino-6-methoxy-2,2,6 - 
trimethyl-1-4-dodecen-3-one (lli] 

4-Methyl-4-methoxy-I -phenyl- 
1,8-pentanedione (Ilia) 

4-Methyl-4-methoxy-l-phenyl- 
I, 8 -octan~dione (Illb) 

4-Methyl-4-methoxv-l-phenyl- 
1,3-dodeeanedione" (life) 
3-(1-Methoxyeyclohexyl-i)-l" 
phenyl -I ,8 -pmpanedione 
( IIId ) 

2,6-Dim ethyl-6-methoxy-8, 5- 
heptanedione (life) 

2,6-Dimethyl-6-methoxy-8,5- 
dod eeanedione (llIf) 

6-Methoxy-2 ,2 ,6- t r imethyl -3 ,5-  
dodecanedione (IIIg) 

4 -Methyl -4 -methoey -1 -phenyl-  
1,3 ~ (IVa) 

4 -Methy l -4 -methoxy-2-pheny l -  
1,8-octanediol  (IVb) 

4-Methyl -4-methoxy-1  -phenyl-  
1,8-dodecanediol  (IVc) 

3-(1 -Methoxycyclohexyl -1) - l -  
pheny1-1,3 -pr opanediol (IVd) 

2 ,6 -Dimethy l -6 -methoxy-8 ,5 -  
hetDanediol (IVe) 

2,6 -Dim ethyl -6 -methoxy -3,5 - 
dodecanediol  (IVf) 

6 -Methoxy-2 ,2 ,6- t r imethyl -8 ,5-  
dodecanediol (IVg) 

5 - M e t h ~ - 5 - m e t h o x y - 2 , 4 - h e x a n e -  
diol ( j )  

5 -Methyl -5 -metho• -2,4-non - 
anediol (IVk) 

5-Methyl -5-methoxy-  2 ,4-undeeane-  
diol (IV/) 

5 -Methyl -5 -methoxy -4-nonanon-  
2-oi (Vk) 

5-Methyl-5-methoxy-4-undecanon- 
2-pl  (Vl)  

79,2 

81.2 

83,6 

84.9 

i35- i37 !,49t9 73,01 H.; 
(I) 

127(2) 1,4860 73.99 II, 
(21) 7&79 12. 

125-126 1,568t 70.52 7,~ 
(1.5) 

i38-140 L55t0 73,27 8.: 
(1) 

153(t) t.5430 74.44 9,1 

47-48 
(CHaOH) 

98(25) i.4610 64,42 9: 

1'10-i t l  t,4650 70.t7 t0  
(t) 

t27(3) L4670 71.2t t t  

t61(i,5) ~52oo ~ 69,55 9, 

t53(t)  1,5184 71.90 9. 
(24) [72A4 9. 

t80(i) t5075! 73.36 t0 

47-48 
(alcohoi) 

t07(3) i,45001 62,93 . 

145(1) 1,4600 69,'1.5 12 

, 1340) IA570 70.13 12 
~(24) 70,02 !12 

79-80(1) L4598 59,o~ ~i 
(16) 59,23 ~l 

t 1 5 - t i 7  {,&585 z: 64.50 l i  
(2) (17) 64.66 i t  

145 (5) 1,4570 67.00 12 
(23) ~7A9 i~ 

99(2.5) 1,4480 64.88 I( 

IL87 4~58 
(20) 73,26 tl.97 4,50 

12.08 

7,31 
(22) 70,89 7,30 

(2t) 73.25 8.45 

(20) 74.49 8,8t 
- 73.85 7,73 

(20) 64A9 -9,74 

(2t,5) :70,27 tt,o t 

( 20 )  7t,07 tL08 

(22) 69,61 8,99 

(24) 73,43 ~0,03 
- 73.85 7,73 - 

(24) 63,13 tt,65 

(20) 69,18 i2,39 

II,00 

i 1,80 - 
t,85 

t2,03 - 
12,15 
t 0 . 3 8  - 

tl,984,234'08 

8 .39  - 

9,03 - 

7 3 . 8 2  Z74 

9,68 - 

t0.96 - 

i l l 8  

9,02 - 

9.47 - 
9,88 
t0,0t - 

73.82 7.74 

1t.55 ~ - 

12.2t - 

t2.58 - 
!12A9 

Empirical  
formula 

C~3H~7N0~ 

C:6t{2aN02 

C~sH27N03 

C~H2tN0z 

Ct0tI,~N0~ 

C~sH29NOz 

C~sH~,_NOz 

C~gHa;NOz 

C2oHagNOz 

C~H~80a 

C~6H220a 

C~sH2~03 

CIaH2o03 

CtoHtsOa 

C,6HaoOa 

C,aH2003 

C~H~.60a 

Ct~Ha00a 

C,eH~0Oa 

C~0H~20a 

Ci~Haz0a 

C,~H3,~Oa 

CsH,gO~ 

C~H2~Oa 

C~aH~sOa 

C~,H.~zOa 

C~aH2~Oa 
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EXPERIMENTAL 

IR spectra were recorded on a UR-20 instrument in CC[ 4 or as a thin layer. PMR spectra were re- 
corded on a Bruker AM-250 spectrometer in CC14 relative to HMDS. GLC was conducted on a Khrom-4 chroma- 

tograph using a 120 • 0.4 cm column with 0.5% PEGA on glass (0.25-0.22 mm), carrier gas N 2. Aeetylenic 
ketones were obtained according to [2], f~-diketones (IIIj-m) were obtained according to [3]. 

3-Amino-4-methyl-4-methoxy-l-phenyl-2-octen-l-one (IIb). Ammonia was passed into a solution of 43 
g of 4-methyl-4-methoxy-l-phenyl-2-octyn-!-one (Ib) in I00 ml of aieohol at 60~ ~ for 3-6 h, the alcohol was 
distilled off, and the residue was distilled under vacuum. (lib) was obtained. Aminovinyl ketones (lia-j) were 
obtained similarly (Table 1). 

Hydrolysis of 3-Amino-4-methoxy-l-phenyl-2-octen-l-one (lib). To a new solution of 44 g (0.614 mole) 
of (lib) in I00 ml of alcohol was added 15 ml of HCI and 15 ml of water; the mixture was agitated for 3 h at 
60~ cooled, and extracted with ether. The extract was washed with water and dried with MgSO 4. After dis- 
tillation 40 g of 4-methyi-4-methoxy-l-phenyl-l,3-octanedione was obtained, yield 90.5%. fi-Diketones (IIla-j) 
were synthesized in the same way. 

4-Methoxy-f~-diketones from Acetylenic Ketones. 87 g (I mole) of morpholine was added to 238.3 g (I 
mole) of ketone (If) in 250 ml of alcohol; the mixture was agitated for 5 h at 75~ cooled, supplemented with 
100 ml of HCI and I00 ml of water, and agitated for 3 h at 60~ It was then treated as described above. After 
distillation 233.6 h at 60~ It was then treated as described above. After distillation 233.6 g of 2,6-dimethyl- 
6-methoxy-3,5-dodecanedione (lilt) 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 NaBH4, and 51.5 g of (lilt) in 150 ml of MeOH. The mix- 
ture was maintained for 4 h at 50-60~ The mixture was evaporated, and the residue was boiled for 2 h with a 
solution of 20% KOH, cooled, ex t rac ted  with e ther ,  and the ex t rac t  was dr ied  with MgSO 4. After  dist i l lat ion 
(IVf} was obtained, yield 80.4%. The yields  and constants for  diols (IVa-j) a re  given in Table 1. 

Hydrogenation of 5-Methyl -5-methoxy-2 ,4-hexanedione  (IIIj). 4 g of Raney Ni was shaken for  1 min with 
25 ml of wate r  in a long-necked flask, and 1 g of H2PtC16 in 3 ml of wate r  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 ca r r i ed  out until the calculated quantity 
of hydrogen had been absorbed.  The alcoholic solution was decanted, sa tura ted  with NaC1, and ext rac ted  with 
e ther .  The ex t rac t  was washed with a sa turated solution of NaC1, dried with MgSO 4, and disti l led. 8 g of diol 
(IVj) was obtained, yield 79.2%. Diols (IVk, l)  and ketoalcohols (Vk, l) were  obtained s imi la r ly  (see Table 1). 

C O N C L U S I O N S  

A new method for  the synthesis  of monomethyl  e thers  of t r iols  s tar t ing f rom acetylenic ketones has been 
developed. 
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