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CONTDro'OtJ'S PROCBSS POR TD Ml\NUPAC'l'tJRB OP 

SOD:ttJM C4-Cl1AL1COXIDB 

Sodium C4-Csalko~ides are important, versatile 
chemicals useful in a wide variety of synthetic reactions 
and manufacturing procedures wherein a strong organic 

base is desired. Although the formation of a sodium 

C4 -Csalkoxide by the reaction of sodium metal and a C&-Ca 
alkanol is well-known, in ~ctual practice, the reaction 
on a large scale may be hazardous and costly. In many 

s processes, the addition of a catalyst is required or 
energy-intensiYe reaction conditions, such as high 
temperature ( >160°C) and .. high pressure, are required. 

Therefore, it is an object of this invention to 
p:rovide a safe, effi?ient·process for the production Qf 

10 sodium C4 -c8alkoxide. 

l5 

It is another object of this invention to provide a 
continuousl integrated source o? sodium c4 -c8alkoxide, 
suitable for use in a manufacturing process wherein a 
strong organic base is required. 

It is a further object of this invention to provide 
a ready and convenient source of essentially pure 
crystalline sodium c4 -c8 alkoxide suitable foi storage. and 
shipping. 

It is a feature of this invention that essentially 
20 quantitative conversion of the c4 -C8alkanol is obtained. 

11iiD .~) 
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It is an advantage of thi~ invention that by 

continuous recyc~e and essential1y eo~lete convers1o~ of 
the reactants,· the process is ef£eotive·witb little or no 
negative envirom:nental impact. 

Further obj.ects and features of the invention will 

.become apparent by the detailed description set forth 
l . 

hereinbelow. 

The present invention provides a safe, efficient and 
eseentially quantitative process for the manufacture of. 
sodi~ c4-c8alkoxide which comprises treating a sti1=Ted 
dispersion of sodium metal in a solvent optionally under 
an inert atmosphere.with a less than sto~chiometric 

15 amount of a c4 -c8alkanol at a temperature of about ll0°-
1400C to form.a two phase mixture and separating the top 
phase to obtain the product sodium C4-C8alkoxide as a 
solvent solution,· optionally continuously recyci.:J.ing tha 

remaining phase mixture. 
20 

25 

The sodium C4-Cea1koxide solution1 thus obtainad, may 

be used as a manufacturing intermediate and directly 
integrated into an existing manufacturing p~ocess stream 
or, alternatively, the solution may be cooled and fil­
tered to give· a pure crystalline sodium C4 -C8alkoxide 
product suitable for storage and shipping. 

The production and handling of sodium c4 -c8 alkoxi.des . 
are frequently costly and hazardous, particularly sodium 

30 tertiary-alkoxides, such as sodium t,-butoxide. Even so~ 

such strong organic bases are commonly used in ·synthetic 
reactions and manufacturing processes. 
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It has now.been found that sodium C4-Csalkoxide may .be 
prepared safely and effectively on a large manufacturing 

saale with essentially quantitative conversion of the C4 -c8 

alkanol and optionally the continuous recycl.e of the 

unreacted sodium metal. .Aaoordingly, sodium metal is 

dispersed in a solvent, preferably an aromatic hydro .. 

carbon or mixture thereof having a boiling point greater 

than 100°c, optionally under an inert atmosphere, at about 
100° to 140°C, preferably about 120° to 130°C. A less than 

~O stoichiometric amount of a C4-Csalkanol6 preferably about 
0.1 to 0.9 molar equivalents, more preferably about 0.4 to 

0.6 molar equivalents, alone or in combination with a 

so~vent, preferably an aromatic hydrocarbon or m.ixtur.a 

thereof, is added to the heated dispersion with rapid 

1.5 stirring to form a two phase reaction mixtur:e. Said 

reaction m~xture is held without stirring at about 100° to 

140°c, preferably at about 120° to 130°C, until the phaae 
separation is complete. The top phase is removed by 

decantation to give a solvent solution of the product 

20 sodi~m c4-c8alkoxide. OptionalJ.y, the remaining phase 

mixture may be cooled to room temperature, treated with 

additional sodium metal and solvent, heated to about 100° 

to 140°, preferably 120° to 130°C, optionally under an 

inert atmosphere with rapid stirring to form a dispersion 

25 and treated with a less than Gtoichiomet~ic amount of a c4 -

Ce alkano1 as described hereinabove to produce a ~ol-vent 

solu~ion of the product sodium C4-C8alk~ide and a phase 
mixture containing unreacted sodium metal. Said solvent 

30 

solution of sodium c4 -c8alkoxide may be removed by 

decantation and said phase mixture containing unreacted 
sodium may be continuouely recycled in the above manner. 
The inventive proces~ is illustrated in Flow Diagram I 

. I 
i . 

I 

! 
I I 

i 
' 
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wh~rein x and ~ are molar equivalents of Na and C4-Ca 

alcohol, respectively, and f < X· 

Plow Diagram :r 

solvent 

1-.Na + rc.-C80H 6, > ~C11-C80Na + 

t y-Na 

Since fj is always less than x, i.e. less than·· a 

stoichiometric amount~ the starting C4-C8 alkanol is 

10 essentia1ly quantitatively converted to the product 

sodium ~-c,alkoxide. Further, since the unreacted sodium 

is continuously recycled, the inventive process 

is essentially waste free and, therefore, highly environ­

mentally desirable. Moreover, the inirenti ve process 

15 allows for relatively mild reaction conditions, 

atmospheric pressure, lower reaction temperatures and 

shorter reaction times which result in high throughput 

and high productivity without the loss of safety or the 

burden of hazardous or toxic wasee. 

20 Among solvents suitable for use in the process of 

the invention are aromatic hydrocarbons or mixtures 

thereof having ~ boiling point greater than about 100°c, 

such as xy1ene, toluene, xylidene, cumene or the like, 

either alone or in combination. 

·2.5 All c4 -c8alkanols are suitable for use in the proc:ess 

of the invention, particularly branched alkanols such as 

.t.-butanol or t-amyl alcohol" mo~ particularly t-butan.ol. 
Although the inventive process may be carried out in 

the presence of air, the introduction of an inert atmosphere 

~ ... 
• I 

. ~ i .. 
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such as nitrogen, helium, argon or the like, preferab.ly 
nitrogen, greatly enhances the safe handling of the hydrogen 
gas whic:h is produC!ed during the reaction. 

In one embod~ment of the invention, the produot 
S sodium c4 -Csalkoxide solvent solution may be integ~ated 

directly intp an existing manuf~cturing process stream, 
such that a continuous production of a eolvent solution 
of a strong organic base is supplied to a manufacturing 
scale reaction such as a base condensation or Knoeveniagel 

lo reaction .. 
In another embodiment of the invention,. the product 

sodium c.-c8alkoxide solvent solution may be coo1ed and 

filtered to give an essentially pure·· Cl;ystalline sodium 
C4 -C8alkoxide product suitable for storage and shipping 

is and as a resource for a high quality, reagent grade, 
organic base. 

For a more clear understanding of the invention1 

specific examples are set forth below. These exa.mp1es 
are merely illustrative and are not to be understood as 

20 limiting the scope and underlying principles of the 
invention in any way. Indeed, various modifications of 
the invention, in addition to those shown and descri~d 

herein, will become apparent to those s~illed in the art. 
Such modifications are also intended to fall within the· 

25 scope of the appended claims. 

.-. . . ' I . I ... 

r 
l 
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CcmtiAuou• Produotion Of Sodium t-Bu.toxid• As· A 17\ 

wt/wt So1ution 

s A mixture of sodium metal (87.6 g, 3.81 mole) in 

752g of CYCLOSOL•s3, a solvent consisting of a mixture o~ 

ardmatic hydrocarbons manufactured by Shell Oil Company, 

Houston, Texas, in a 1.SL double wall reactor with four 

baffles and a double 4-bladed skew propeller is blanketed 

10 with nitrogen and heated to 125°C. At 12S0 -130°C, the · 

mixture is stirred rapidly to disperse the molten sodium 

metal and 5g of a 1:1 mixture of .t.-hutanol and 

CYCf.,OSoL•53 (2.Sg, 0.03 mole .t.-butanol) is added to 

initiate the reaction. The remaining .t.-butanol is added 

15 over a 3 hour period as a 1:1 mixture with CYLCOSOL•s3 

{277.3g, 1.87 mole ~-butanol) at 130°C. The resultant 

mixture is held at l30°C with no stirring for 0.25 hours 

to separate the phases . A portion of the top phase 

(670.9g) is separated by decantation to give a 17% wt/wt 

20 solution of sodium .t.-butoxide in CYCLOSOL*S3. '?he 

remaining phase mixture consisting of a sodium t-butoxide 

solution in CYCLOSOL*s3 (415.7g) and molten sodium metal 

(44g, 1.91 mole) is cooled to room temperature. 

25 

This cooled p~ase mixture is treated with a second 

mixture of fresh sodium metal {26.3g, i.14 mole) and 452g of 

CYCLOS0L•s3, blanketed with nitrogen and heated to 12s0 c. At 
I 

_12s-i30°c, the reaction mixture is stirre~ rapidly to disperse\ 

the molten sodium metal·. The heated, stirred reaction 

30 

mixture is treated with 169.~g of a 1:1 mixture of .t.~~utanol l 
and. CYCLOSOL•s3 (1.14 mole ~-butanol} over a i.s hour period I 
at 125°-130°c. The resultant ·two phase mixture is held ~ith i 

no stirring at 1.3 o0 c for O - 25 hours . ~· 64 o • 2g portion of the I 
top phase is separated by decantation to give a 17%- wt/wt 

liliffifHr ,.: ..... . . . 
/ 
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solution of sodium t.-butoxide {1.13 mole sodiull\ t-butoxide)inl 
. I 

CYCLOSOL•s3. The remaining phase mixture of 411. 7g of a · l • • • 
solution of sodium t-butoxide in CYCLOSOli 53 and 44g of molted 

-
• I 

sodium (1. Sil. mole) is cooled to room telXlperature. i 

5 The above procedure is then repeated to give a contin-

uous production of sodium t.-butoxide as a 17% wt/wt solution 

in 'CYCLOSOLCD53. 

VWLE·2 

10 Continuou1 Production Of sOdium ~-sutoxide As A .SOlig 

~mixture of sodium metal (77.3kg, 3.36 lanole) in 

668kg of CYCLOsoL•s3 in a reactor fitted with baffles and 

a p~ope11er is blanketed with nitrogen and heated to ~20°-

15 130°C. The heated mixture is rapidly stirred to finely 

disperse the molten sodium metal and a 1:1 mixture of:t,­

butanol and CYCLOS0L•s3 {3.9kg, 0.026 kmole of ~-butanol) 

is added to initiate reaction. The remaining ~-bu~anol· is 

added as a 1:1 mixture with CYCLOS0L•s3 (245.1kg, 1.65 

20 · kmole of t-butanol) at 130°C over a l.. 5 hour period. The 

resultant two phaee reaction mixture is held at l30°C with 

no stirring for about 1 hour. A portion of the top p~ase 

(570kg) is removed and cooled to about 20°c. The result-
. . 

ant white crystalline precipitate is filtered. The 

25 filtercake is washed with about lOL of isohexane and dried 

at 3Q°C/400mBar to give the title product as a white 

solid, .9okg (l.O kmole}, 99-100% purity. 

30 

The mother liquor and isohexane washings contain~ng 

sodium i-butoxide 'o .65 km?*tl ~n .-Ir.In?iiOT1•'n rrrr rnmhin1rt 
recycled to the original reactor containing the r~maining 

reaction phase mixtur~ and heated to 13~°C to remO'/e the 

isohexane .. The resultant remaining reaction phase mixture 

is then~included in a subsequent 1.0 kmolar·reaction process 

as des~ribed hereinabove. 

--- . .. 
~ 

. ----
This ~ect Has Been 

1111111 tilROCed 
·~ 
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·The invention also provides a process . for the 

preparation of an organic compound by reaction of a 

nucleophilQ with a substrate, which comprises: 
(a) pJ:eparinq a sodium C4-Cg a~koxide by a proce·ss of the 

invention; 
(b) converting an organic compound into a sodium salt 
thereof by reaction with the sodium C4-Ca alkoxide] and 

(c) using the sodium salt as nupleophile for reaction with 

the substrate. 

I 
I 

! . . 

I . I 
The above proce$S is based upon the utility of the ' 

.• 

15 sodium C4-Ca alkoxides for promoting aliphatic nucleophilic 

substitution reactions. For example, compounds containing 

active methylene groups can be converted into their sodium 
salts for reaction with alkyl halides for the purpose of 

alkylation. Another example is where an N-unsubstitutQd 

20 sulfonamide is "converted into its sodium salt for reaction 

with alkyl halides tor the purpose· of N-alkylation. 

The invention also provides a process for the preparation 

of a condensation product, which comprises 
25 {a) preparing a sodium C4-Cs alkoxide by a process of the 

30 

invention; and 

(b} .subjecting one or more condensable organic compounds 

to base-catalysed condensation in the presence of, as 

catalyst, sodium C4-cs alkoxide prepared according to step 

{a). 

Condensation reactions for this purpose include, for 
example, the Mich~el _reaction, Cannizzaro reaction and 

aldol condensations. One e~ample is the process disclosed 

in EP 0 329 25·6 B. 

~is Sheet Has Been R lac 

'/1111111~. ,• 
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1. A process for the manufacture of sodium C4-C9 

alkoxide which comprises treating a stirred dispersion of 
sodium metal in a sol vent optional..ly under .an inert 

atmosph~re with a less than stoichiometric amount of C4-C8 
alkanol at a temperature of about 100° to 140°C to fo~m a 
mixture comprising a first phase and a second phase, 
wherein the first phase comprises a solution of the sodium 
C4-Ca alkoxide in the solvent and the second phase 

comprise$ th~ sodium metal, separating the first phase to 
qbta~n the product sodium C4-C9 alkoxide as the solution, 

and optionally continuously ~ecycling the remaining 

mixt~e. 

2. The process according to claim 1 wherein the 
solvent is an aromatic hydrocarbon or a mi~ture of aromatic 
hydrocarbons. 

3. The process accordinq to claim 1 or 2 wherein the 
process is carried out under insert atmosphere. 

4. The process according to claim 3 wherein the 
inert atmosphere is nitrogen. 

5. The process according to any of claims 1 to 4 

wherein the amount of C4-ca alkanol is about O.lO to 0.90 
molar equivalents. 

,.. 6. The process according to claim S wherein the 
,i amount of C4-ca alkanol is about O. 4 to 0. 6 molar. 

7. The process according to any one of claims 1. to 6 
wherein the remaining the remaining phase mixture i.s 

continuously recycled. 

8. The process according to any one of claims 1 to 7 
wherein the temperature is about 120° to 130° c. 
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9. ~he process according to any one of claims 1 to 8 
wherein the C4-cs alkanol is a tertiary C4-C9 alk~no1 .. 

10. The process ac~ording to claim 9 wherein the 
tertiary C4-C9 alkanol is ~-butanol or t.-amyl alcohol. 

11. '.J:he process according to claim 10 wherein the 

tertiary C4-Ca alkanol is t-butanol. 

12. The p~ocess according to claim 6 wherein the C4-

ca alkanol is ~-butanal and the temperature is 120° - 130° 

c. 

13. The process according to any one of claims 1 to 

12 wherein the first phase is cooled after separation and 
filtered to yield the sodium C4-ca alkoxide as a solid. 

14. The proceS$ according to claim 1 whenever carried 

out substantially as hereinbefore described with reference 

to Example 1 or 2. 

· 15. Sodium C4-Ca alkoxide whenever prepared by a 

process according to any one of clai~s 1 to 14. 

16. A process for the preparation of a:n organic 

compound by reaction of a nucleophile with a substrate, 

which comprises: 
(a) preparing a sodium C4-Ca alkoxide by .a process 

~s claimed in any one of claims 1 to 15; 

{b} converting an organic compound into a sodium salt 

thereof by reaction with sodium C4-C5 alkoxide; 

(c) using the sodium salt as nucleophile for reaction 

with the substrate • 

. , 

! 
. I 

{ 

' 
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17. A process of preparation of a condensation 

product, which com.pri~es: 
(a} preparinq a s'odium C4-Ca alkoxide by a process as 

claimed in any one of claims l to 15; and 
(b) subjectinq one or more condensable ~rganic 

compounds to base-catalysed condensation in the· p~esence 
of~ .as catalyst, sodium C4-C9 alkoxide prepared according 
to step (a). 

. I 
I 
I 
I . 


