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cals sectors.

The synthesis of 4,4,6-trimethyl-1,3,2-dioxaborinane (HexB) was first reported by

20 Woods et al. (Woods, W. G.; Strong, P. L., J. Am. Chem. Soc. 1966, 88, 4667; US
3,383,401 and US 3,064,032) and involves a process for the formation of HexB with
sodiumborohydride and the corresponding 2-chloro-4,4,6-trimethyl-1,3,2-
dioxaborinane. Furthermore, a low yielding synthesis of HexB from diborane in diethyl
ether was reported.

25
Murata et al. (Murata, M.; Takeshi, O.; Watanabe, S.; Masuda, Y. Synthesis, 2007, 3,
351) recently reported the synthesis of 4.,4,6-trimethyl-1,3,2-dioxaborinane from di-
methylsulfide borane (DMSB) and hexylene glycol. The synthesis results in HexB that
contains traces of dimethylsulfide (DMS) and has a strong malodour.

30
Alternatively Chavant et al. (Praveen Ganesh, N.: d’'Hondt, S.; Yves Chavant P.) report
a procedure for the formation of diborane from iodine/NaBH, , in diglyme, followed by
subsequently reacting it with a solution of hexylene glycol in toluene or dicloromethane,
see J. Org. Chem. 2007, 72, 4510-4514.

35
RU-A-2 265 023 relates to a method of obtaining pinacolborane. 4,4,5,5-tetramethyl-
1,3,2-dioxaborolane (pinacolborane) is obtained by reacting pinacol with diborane typi-
cally in the presence of diethylether as a solvent at a temperature in the range of from
5 to 36 °C. Pinacol and diborane are used in a molar ratio in the range of 1:0.45 to

40 0.55.
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Summary of the invention

The object of the present invention is to provide a new process for producing a 1,3,2-
dioxaborinane compound which does not contain traces of dimethylsulfide (DMS) and

20 is stench free and stable upon storage without requiring additional stabilizers or addi-
tives. Furthermore, the HexB obtained from the process should preferably be of a purity
level that does not need any laborious workup or purification.

The object is achieved by a process for producing a 1,3,2-dioxaborinane compound of
25 the general formula (1)

(1)

30
in which each R individually is selected from the group consisting of H and Cs-alkyl,
by reacting a diol of the general formula (II)

HO-CRR-CRR-CRR-OH (1)
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Therefore, no additives like DMS is necessary to stabilize the product.

The invention allows for the preparation and use of DMS-free borylation reagents.

20 DMSB-based dioxaborinanes always require borane-complexes for synthesis and often
contain DMS. The product is essentially or totally solvent free so that no solvent or
DMS-by-product removal is necessary.

According to the present invention it has been found that compounds of the general
25 formula B(OR’); stabilize 1,3,2-dioxaborinane compounds, especially the compounds
listed below.

Thus, the invention also relates to a method of stabilizing 1,3,2-dioxaborinane com-
pounds involving the step of contacting the 1,3,2-dioxaborinane compound with a com-
30  pound of the general formula (Ill) or oligomers thereof

B(OR') 1

with
35
R’ independently OH, Cy.12-alkyl, C,.12-hydroxyalkyl
or where two R’ together form an Cs.,4-alkylene group, to link together the oxygen
bonded to the boron, preferably in an amount of from 0.01 to 10 % by weight.



pounds involving the step of contacting the 1,3, 2-di oxabori nane conpound
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The process according to the present invention can be carried out at a wide range of
temperatures. Preferably, the process is carried out at a temperature in the range of
from -30 to 120 °C, especially -10 to 50 °C, preferably -5 to 30 °C.

20  The reaction can be carried out in a wide range of pressures. Preferably, the pressure
is in the range of 0.01 to 12 bar, more preferably 0.5 to 10 bar, especially 0.7 to 7 bar,
preferably 1.4 to 3.6 bar.

Diborane and the diol of the general formula (1) can be employed in a wide range of

25 proportions. Typically, the amount of diborane should be at least equimolar to the
amount of diol. According to a preferred embodiment of the invention, an excess of 1 to
50 mol%, especially 5 to 30 mol% of diborane is employed with regard to the diol, and
the reaction mixture is warmed to at least room temperature after the initial reaction.
This leads to an equilibration from diboronated B;Hex; to HexB and results in a product

30 with a low B(OR)3; content. Since diborane is an expensive compound, the excess of
diborane should be as low as possible to give HexB with the desired amount of stabiliz-
ing B(OR)3 content. An optimized process may be performed with an excess of 5 mol%
of diborane or less.

35 The product obtained by the process of the present invention can be directly used as a
borylation reagent, thus requiring no further purification like distillation. Optionally, a
distillation can be carried out. When the process using an excess of diborane is per-
formed, the product obtained is preferably freed from excess diborane by sparging with
an inert gas, especially by sparging with nitrogen or argon.

40
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20
According to the present invention it has been found that the compounds of the general
formula (l11) help to stabilize the 1,3,2-dioxaborinane compounds of the general formula
(). The compounds of the general formula (I11) may be added in the course or at the
end of the process, or they are formed during the process from the reactants present in

25 the reaction system. After completion of the reaction the stabilizing amounts of the
compounds of the formula (Ill) need not be separated from the product so that they can
stabilize the product. Preferably, the stabilizing amount is at a level that the 1,3,2-
dioxaborinane compound, preferably 4,4,6-trimethyl-1,3,2-dioxaborinane (HexB) fulfils
the department of transportation test (DOT test). By including the compounds of the

30 general formula (lll), the 1,3,2-dioxaborinane compounds fulfil this requirement. They
preferably have a purity in the range of from 90 to 99.9%, more preferably 97 to 99%.
To show the stabilizing effect of the compounds of the general formula (lll), Bx(Hex)s
was synthesized and added to a HexB composition. It was found that the compound
shows a stabilizing effect.

35
Furthermore, according to the invention it was found that amines show a stabilizing
effect. Therefore, according to one embodiment of the invention, after the completion of
the reaction at least one amine can be added to stabilize the compound of the general
formula (1). Preferably, the amine is a trialkylamine, most preferably triethylamine. Es-
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tor can be emptied and the product may be used or introduced into a work-up process.

The semi-batch feed-mode delivers compounds of general formula (1) in the desired
purity without decomposition of the final product, and only low amounts of compounds
25 of the general formula (lIl) are formed. Their amount is sufficient for stabilizing the reac-
tion product. The co-feed mode has the advantage that by feeding for example 20% of
diborane ahead of diol, it is possible to stop feeding the process at any time without
purity decrease. The most preferred process is a semi-batch feed process to prepare a
heel material (minimum amount), followed by a co-feed mode.
30
The compound of the general formula (1) may be purified after the completion of the
production by distillation. Preferably, a wiped film evaporator is used for the distillation
since the residence time at high temperature is very low.

35 Itis also possible to carry out the process according to the present invention in the
presence of dimethylether as solvent. However, the solvent has to be removed after
the process, so this process variant is less preferred.
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While the present invention is described herein with the reference to illustrated em-
bodiments, it should be understood that the invention is not limited to these examples.
Therefore, the present invention is limited by the claims attached herein.

25
The invention is further illustrated by the following examples:
Examples

30
Example 1:

The process is a two step procedure where A.) a minimal amount of hexylene glycol
35 Dborane as heel material is produced and B.) a large volume of product is produced in
co-feed mode.

Step A: Hexylene glycol borane is prepared as heel material by an uninterrupted semi-
batch diborane feed into hexylene glycol using 20-50 psi (1.39-3.45 bar) backpressure
40 and temperatures between 0 and 20 °C. Once the diborane feed is completed, a mini-



conpound of the general formula (1). The product obtained according to the
present invention is stable upon storage w thout addi ng DMS. The storage
stabilitywD2omemszned at 55 0C for six weeks. The produeCTare@oned40
according to the present invention conta ns preferably as | ow anobunts of

TS bl ol LR 0B eel B s BlesPrich S8Ue D heun R fqrhegfi;% T
not cont ai fegthjpodepoeas mlwmwm qu&lelvﬁll{f@ e@ﬁllﬂf@rth%foﬂgﬁéh@%'s ROSpipedn ithe mag-
aronati ¢ hyelt Inahkensrmial|stsd cerab@dvaoéd/eylbsarge@tmarxgleaégly@mtbbréneea p@ut:h as

i met ! sl iR oA B nellehtioh BRoMBAARAEI FecBh oS wifBIP8 (PBlereg .

however as s |I|zers ose s In the art

that thé i PPEFRIPBA descrl bed herein is subject to variations and

nodi fications other than those specifically described herein. It is to be
under st ood dihag. ﬁ'lh'@pf’d&&%l%'c‘aﬂtlrﬂd%‘al Bifj&)?ltlﬁ‘uéd fedd Iﬂndﬂ%r(bﬁtféé?j'?%y %ﬁ‘r%ltaneously

nodi fi cati OH§ (?6 @ | q @) ES ur es,
conpounds & '”8(%%8%‘{% Wé”?é‘f‘ PE @ﬁerf%géf?o i REPEPEH TS 'tsrﬁd e@Hb%‘f i % i on,
i ndi vi dual IttyeO$urecb1I|gfelevele@Ifwrltamﬂﬂmwfyn%mbcmct RQapebidingtdnahs efffciensy of e or
nor e ofjpsaipfodeeRetRr 0209 HibBRne Wkckes tFUee Oired. N®RKESR disdibass iided
herein with tfhe reference to ill ustrate em b iments, it should be
under st ood {Hat Qhe invention is not limted to these exanples. Therefore,
the present invention is limted by the clainms attached herein. The

i nventi on iAstef usrhpletion bl ths faeat, adiidistibh @mieadf 1wun¢h BxaoR] &t 1 hyamatl 16530
Exanpl e 1: EH? rQ&ﬁﬁr%éﬁdécftoaeﬁ%\f?e Bifg pq&ftf%f"ﬁlllér&or Oﬁr ﬁng‘e)(c s%f%tﬁ@%n@@um

of hexylene borane as ﬁ
vol ume 18f ;5?'88!&‘{ by sP3/eb@EEHINEH @8- ANdednHBGE. t &t gGpubker ﬁé&t?'lne ge @I"%’&
borane is paepadEthagetddd drmseon ralldihy taaks.uni nt er r upt ed sem bat ch

Example 2:

20 2-Methyl-2,4-pentanediol (118.2 g, 1.00 mole) was charged into a reactor (1 L)
equipped with a dip-tube, thermocouple and attached to the diborane feed system
(back pressure 30 psig). The diol was cooled to 0 °C and diborane (33.19 g, 1.20 mole,
1.2 eq.) was added in such a way that the temperature was maintained at 0-5 °C and a
diborane flow rate of 10 g/h. When the diborane feed was completed after 3.5 hours,

25 the temperature was kept at 0 °C for another 2 hours, then the mixture was allowed to
warm to room temperature and continued stirring at r.t. for 2 hours. The backpressure
was released and excess diborane was removed by sparging the reactor with nitrogen
(0.75 hours). The reactor was emptied into a dry, nitrogen-flushed cylinder. The prod-
uct was analyzed accordingly. The product was found to be 97.7% pure by ''B NMR.

30
Example 3:
a.) Distillation at 35 °C/12 torr of 73.53 g (95% pure HexB from reaction) gave 57
g (99.8%) of pure product along with 16.46 g (22.1%) of waste material (ma-
35 terial containing borates and some).

b.) A second distillation was done on a larger ~500 g scale. The maximum pot
temperature was 85-90 °C resulting in 79% product recovery (100% pure by
B NMR) and 21% product loss.



di borane feed into hexylene glycol using 20-50 psi ( 1 .39-3.45 bar)
backpressure and tenperatures between 0 and 20 0C. Once the di borane feed

i s conpl eveapiewom2ni nrum anount of heel material is present/BRRIONSHE ves as
heat sink for a subsequent cofeed node and as mininumliquid level to
ensure tha%a%g{ gh|on is possible in the reac tor. The heel form ng step
can be avoi y char gi ng hexyl enegl ycol borane of past production lots to
the reactor in order to immediately continue with step B (preferred

oper at i on) .ThStsemiBatchii@otpt6lG@ssEkS. TWH$ tepsatkdiyh & 08 mbLsrhid ee2b-3®ae us-

(co-feed) By %W%%&Wé% @Srg%]lﬂﬁa%%?lgpgﬁreqiel}%ﬁﬁg@y(ﬁ%go fgyl ene glycol .

Di bor ane excess is nsure el's of purity of the
final p?oduct Dependi ng on the efficiency of the process setup 0-20%
di borane eXxaswlebght be required. No excess of diborane is preferred.
After conpletion of the feed, a digestion tinme of 1 hour in the cold and 1

hour at 15-30 0OC.is nde to,.ensure h purity of the product. Any
oxcese of drBePabaich ARGy ST L A TResiPt An Priemp Bl G CLSRY R £ Yo
a scrubber f@qplshreerandhsn@pou@% dibaranidn dxcash aesydhgiimP6.58r pure hexylergdaiyoay

t anks. 1Bxamptfe2 @ 2- Met hyl -2, 4-pentanediol ( 1 18.2 g, 1.00 nole) was
charged into a reactor ( 1 L) equipped with a dip-tube, thernocouple and
attached to the di borane feed system (back pressure 30 psig). The diol was

cool ed to E*@®PA#E: di borane (33.19 g, 1.20 nole, 1.2 eq.) was added in such
a way that the tenperature was nmaintained at 0-5 0C and a di borane fl ow

rate of 10gj rkenﬁ\y&%ﬂ:ht @8}9@8@%&%0@@%&@@ %Q&%h%’tf%cﬁé Eﬁéle %s§9W£ %x- the

tenperature was
al | oned>St o ed Wpf’@”?(%ljrpt Srpdraiotnl feedritne ofntd hrisdo &sultin mgtesil with 96 156? 2

hours. The poechgxykpsglyeol\wasneel eased and excess di borane was renoved by
sparging the reactor with nitrogen (0.75 hours). The reactor was enptied
into a dry,Exgin;tprlé)g_en-fl ushed cylinder. The prod

20 HexB was prepared in semi-batch mode by feeding diborane to hexylene glycol result-
ing in 256.2 g (2.00 mole) of HexB (97.5% pure) which served as heel material. Mean-
while, hexylene glycol 236.2 g (2.00 mole) was charged into a Fisher Porter bottle,
which was calibrated in such a way that the amount hexylene glycol added to the reac-
tor can be monitored. The Fisher Porter bottle was connected to a dip-leg into the reac-

25 tor. The reactor was pressurized to 40 psig N,. Then diborane was fed into the system.
As soon as the theoretical amount of diborane (1 equ. “BH3”) was added for completion
of the continuous diborane feed, the hexylene glycol feed was started and diborane
feed was continued until additional 2 moles of hexylene glycol (256.2 g) were added (4
moles of hexylene glycol in total in the reactor) and a total amount of diborane (68 g,

30 4.92 mol, 1.22 equ.) was added. Temperature was maintained at less than 15 °C. Once
2 moles of hexylene glycol and diborane were added (thus 4 modes in total), the dibo-
rane feed was continued until an excess of 22% was reached. Stirring was continued
for 2 hours while warming to room temperature, followed by another 2 hours at room
temperature. The backpressure was released and excess diborane was sparged with

35 nitrogen (0.75 hours). The reactor was emptied into a dry, nitrogen-flushed cylinder.

The material so obtained was 97.5% pure (2.5% borates) according to ''B NMR.



uct was anal yzed accordingly. The product was found to be 97. 7% pure by 1
1B NVR. Exanple 3 : a.) Distillation at 35 "C/12 torr of 73.53 g (95% pure
HexB fr orwoeaorioory gave 57 g (99.8% of pure product alPOm@EPasooiosmaeo 46 g
(22.1% of waste material (material cont@i ning borates and sonme). b.) A
second di sté)gah?tlégn was done on a larger -500 g scale. The maxi num pot

t enper at ure " wa 90 OC resulting in 79% product recovery (100% pure by B
NVR) and 21% product |oss. Exanple 4 : The seni-batch protocol from Exp. 2
was repeat edtedBordpletion 64 batehlof hakyl@te gPcd Gorsnel, BiptAMMMiAS CEEA) Wadbada@se to

result in % ; Y- r : @[ﬁﬁrq)rj.- > )
pr ot ocol f?%m%£§w§§gém%€ggg%e?%%tgg ‘E‘Wﬁ’%}r S Eli e'ﬁg?n Heg %%&n[ggeg’wfgﬂ f eed
time and u$PRPCdR1$4S0E MUSFUGRESreddx 8 seacioradth 214 g of Hiedwlaming gF ambient

hexyl enegl yeroperbture foe 30 Exiamps.€THe finaTpredsd mashitobbrged aito@alyliidepm above was
repeated on 3.5 nole scal e using 20% excess di borane at 10 0OC and a total

feed tine 14 hqur t. sult i terial wth 96.5% pure hexyl enegl ycol
bor ane. Ex FH)I98‘. Sﬁﬂé@%{c&a@‘)ﬁ“@gﬁ%@@?‘? ATSUWEEt ch node by f eedi ng
di borane to hexylene glycol result ing in 256.2 g (2.00 nole) of HexB
(97. 5%1pur ¢Jexpahé fyyrer wad.ag, heol morY @ksahard®pid 1Maidse, pressiyé eagctel dp!
236.2 ¢ (2-c80|e§?c'>ﬁ "‘g‘égé’hﬁéi&%ﬂpﬂe%or BIVE) WAE Bl 0 1rRObE 4N NG as
calibrated™ RS % Pha “tHe a%unt hé‘iﬂ‘%ﬁ& g? yc‘?o[3 4008 to P& r eac
tor can be sHihioserted0 Pige The s1dprepyas slirrasbiorrpaulivas kemeganeeds mxtareigisl | eg
into the reacteniperdie waasthisle anaSCPDbsRInei (324, 2.61 4dlqsi. Bt &) wadra tdithor ane
was fed i ntrgac,tt&eO\l%Yﬁtp%ﬁbd of 3.25 hours while allowing the temperature to warm up to 12.1
15  °C. After completion of the feed, cooling was turned off and the reactor content was
allowed to warm to room temperature within 3.25 hours. The reactor was vented to
release all volatile dimethylether. The reaction mixture was purged with nitrogen for 3
hours. The final product resulted in hexylene glycol borane with a purity of 95.9% by
"B NMR.
20
Example 10

Mixtures of HexB with stabilizers were tested for decomposition on-set temperature
and energy using DSC analysis (differential scanning calorimetry). A distinct correlation
25 between borate content in the sample and on-set temperature was observed. Addition
of B(OR’); type compounds increased the decomposition on-set temperature to higher
values demonstrating proof that the mixtures showed increased thermal stability.

(o]

2 0.5w% TEA 185.0 -364.2

0.1 w% TEA 225.0 -358.2

4 1.5 w% DME + 1 w% 257.0 -254.7
TEA

5 distilled, 100% 159.0 -310.5

98.7% pure (11B NMR) 248.0 -451.9




As soon as the theoretical anount of diborane ( 1 equ. "BH3") was added for
conpl etion of the continuous di borane feed, the hexylene glycol feed was
started awo 2didporeme feed was continued until additi onalPC2/EPROQHSTRO

hexyl ene gl ycol (256.2 g) were added (41ﬂD|eS of hexylene egcoI in total

in the reactor)—and totg—angtnt rbor-ane £68—g 1492 .22 equ.)
was added. Tenpger ture’g\zk?s/‘l’ H‘érem‘!ﬁ’ NMQ) Iessﬁg?}an 15 Aa$ce 2 m)l es of
hexyl ene gl ycol| amsd di bezanpars\@re NEEd [ (t hus>3boypdes |n tiaal ), the dibo
rane feed was gentinded—until—anexcesstof22%was rnaehed——%%L##ing was
continued for 4 hdurs mhllé‘MQTHMﬁg to roon1t§ﬁﬁ%ratur , #Hﬁr wed by

anot her 2 hour S ajordom t eanpe(RHex9. The baclkpgessure was_g1alsaseld and
excess di bor and—was cnnrnnd with nlfrnnnn (ﬂ 75 hours The reactlor was

enptied into al|dry! nitrof®ieiBaAienad cyli nder 298he naferi #180sd obf ai ned was

97.5% pure (2. 3% pprates) aeREIdg to I 1B NyRpEXanplle 8 411A ter
conpl eti on of batch of hexylene glycoll borane triethylamne (TEA) was

added to the batch to stabilize HexB. To obtain 1 W triethylamne in HexB,
hexyl ene glThe iskoc@rstatlonlid .oh-@t tenpavhigje vlibe Shikiurednd theaconead tod B(OGRHYNH 5. 12
g of triethy é&%rﬂﬁolﬁhsaﬁﬁé ﬁ@hert fﬁg&ﬁ&fr{{r g BeR g38/8€‘c’6wp§%8dér NRe ) dh%‘r trRar Od“Ct

was di scharged into a or ane eed

di net hyl et ¥ rsweéﬂéregll&%%r te(“??éat‘gpg’eteft'e@"’ﬁﬂl'%§5% Nehdgpawpostjon 0@1 ass
pressur & r eatpenak detebtaguenezkatpldd8.0C. 239 g of di net hyl et her (DVE) was
charged to the reaction and the pres sure rose to 40 psig. The m'xture was

stirred to eous xture andt ure t abl e
2t 0 0c st tsts wih 25 WEPBFRES IS i 8re85lng or S0 D8RG Thibfe St dver
peri od of EOQ@lmwﬂsWt%Ql?eWﬁ% |amln51\gt% H@sm@wélrya@wzéWQ pessed the POTest1 OC.
Af ter conplyglersds imdidiecdnefting ¢ @aYd DIISWR 9. t WehedAGhfedand t he react or

cont ent, swas allowed to warmto roomtenperature within 3.25 hours. The
reactor was vented to release all volatile dinmethylether. The reaction

m xture was purged with nitrogen for 3 hours. The final product resulted in
hexyl ene glycol borane with a purity of 95.9% by




1 1B NMR Exanple 10 M xtures of HexB with stabilizers were tested for
deconposition on-set tenperature and energy using DSC anal ysi s

(di fferemvDablegwarmmi ng cal orinetry). A distinct correl aPCoOEPR@OWsEn0 bor at e
content in the sanple and on-set tenperg2ure was observed. Addition of
B(OR) 3t unds increased the deconposition on-set tenperature to
hi gher val )ljﬁpgengg%ﬁst rati ng proof that the m xtures showed i ncreased
thermal stability. There is a correlation in on-set tenperature of the

m xture and.t h@rest ertpreducBiglR! B 2-diyrbotinaqeocontisoundive thii @heral tdrm@urnunt  of
B(OR )3 type conpounds, the higher the on-set tenperature. Upper
tenperature detection limt is 350 C. No deconposition onset peak
detectable in exanple 8. DOT tegfs with 2.3 wm % B2HeX3 resulted in a
pressure of 50 psi after 15 dayyg. Sanples containing 1 wt% 2.3 w% and 5
W % respectively, of B2HeX3, pgssed the DOT test, whereas sanples

containing 1 wt% DV5 or 0.1 wg failed. Patent clainms 1. Process for
producing a 1, 3, 2-di oxaboriFQa e co nd of the general formula (1) (I) in
whi ch each Rindividually is eeted fromthe group consisting of H and

G -6- alkyl, by reacting a ® ol /&f he general formula (I1)

HO CRR-CRR-CRR-COH (I1) with di RorBne wi thout using a solvent. 2. Process as
clainmed in claim1 wherein in the conpound of the gdheral formula (1) 2 to
4 residues R on the carbon atons adjacent to the oxygen independently are d
-3-alkyl and the other R are hydrogen. 3. Process as clained in claim 2,
wherein the conpound of the general fornmula (1) is 4,4,6-trinethyl-1

, 3, 2- di oxabor i rawaich4acPRoiagivkiuaby i3l seigueet fromany gue dohsistivg o6BH Anti @135

wher ei Aot he pr %ﬁ&ﬁ%yiréac?iﬁé 'éi(ﬁﬁi of the general formula (II)
HO-CRR-CRR-CRR-OH (1

with diborane without using a solvent.
15
2. Process as claimed in claim 1 wherein in the compound of the general formula (l)
2 to 4 residues R on the carbon atoms adjacent to the oxygen independently are
Cis-alkyl and the other R are hydrogen.

20 3. Process as claimed in claim 2, wherein the compound of the general formula (1) is
4,4,6-trimethyl-1,3,2-dioxaborinane.

4.  Process as claimed in any one of claims 1 to 3, wherein the process is carried
out at a temperature in the range of from -40 to 50°C.
25
5. Process as claimed in any one of claims 1 to 4, wherein the process is carried
out at a pressure in the range of from 0.5 to 10 bar.

6. Process as claimed in any one of claims 1 to 5, wherein an excess of 1 to 50
30 mol-% of diborane is employed with regard to the diol, and wherein the reaction
mixture is warmed to at least room temperature after the initial reaction.

7.  Process as claimed in any one of claims 1 to 6, wherein the product obtained is
freed from excess diborane by sparging with inert gas.
35



out at a tenperature in the range of from-40 to 50 C 5. Process as
claimed in any one of clains 1 to 4, wherein the process is carried out at
a pressurwoiznictdegiznange of from 0.5 to 10 bar. 6. ProcessTaP20asmd i n any
one of clains 1 to 5, wherein an excess1®f 1 to 50 nol -% of di borane is
enployed with regard to the diol, and wherein the reaction mxture is
warned to at | east room tenperature ter the jnitial, reactiop. ,7..Prpcess
he clai medn Sresnes I gra ot Sedineer S L MbkE i daiEl Sheg bl s
freed from excdéyergtions inaepgacierr gihete dberane ieaddegapither inpemebaish 48odd ai ned
in any one of b RéxyEent diolomhebtirdioboferaendde Bddedenédyvolborané.er r upt i ons
to the geactor or where diborane is added either in sem-batch node to
hexyl ene glgycol or in continuous feed node to hexyl enegl ycol borane. 9.
Process as “cl aipﬁ%‘iﬁsﬁr‘?‘sé’r’@méﬁé” 8rY eparhglaing bias, W?@i%stgb@maiam%nh@f
anount of conpcumgsurds dflttee gereealdbrniuba (il @ ofigdrhgrsdheredfii gomer s t her eof

B(OR )3 (Il'l) wwth R independently OH, d.-”-alkyl, C2-i 2-hydroxyal kyl or
where two R together form an gr oy ,'gs prodUﬁSd during the process or
added during or at the end of the @?% ess. 10"process as claimed in claim
9, wherl€in in the conpound of the general formula (II11), the residues R

are derived fragt he dirolndeperddaptgepenal, dinreyd anfdibiyalidit. Process as
clainmed in any one of c¢lajnms V\/rfaereln after the conpletion of the

: Or. Wi rtv]\'/ﬁ'\pol% r form an Cagsralkyle grgup, .
reaction, at |east one’amme, p elleqrglﬁaly T ray7Yand' ne” is added to
stabilize the conpound of the general formula (1). 12. Process as cl ai ned

in any one of & giotBeel dwind the poessi or ddbied pueessat e @RY ofitiesl p@dbsDy
si mul t ggeously feeding of diborane and the diol of the general formula (I1)

to a reactor. 13. Process as clained in ¢claim 12, wherein an anmount of the
conpound of10t hgr%@ﬁs as claimed in claim 9, wherein in the compound of the general formula

(111, the residues R’ are derived from the diol of the general formula (I1).

11.  Process as claimed in any one of claims 1 to 10, wherein after the completion of
20 the reaction, at least one amine, preferably a trialkylamine, is added to stabilize
the compound of the general formula (l).

12. Process as claimed in any one of claims 1 to 11, wherein the process is carried
out by simultaneously feeding of diborane and the diol of the general formula (Il)
25 to a reactor.

13. Process as claimed in claim 12, wherein an amount of the compound of the gen-
eral formula (1) is present as a heel material in the reactor at the beginning of the
process to act as a heat sink and to allow an agitation of the reaction mixture.

30

14. Process as claimed in any one of claims 1 to 13, wherein the compound of the

general formula (1) is purified by distillation, preferably in a wiped film evaporator.

15. Process for producing a 1,3,2-dioxaborinane compound of the general formula (l)
35



eral formula (1) is present as a heel material in the reactor at the

begi nning of the process to act as a heat sink and to allow an agitation of
t he reactworrorweorizne. 14. Process as clainmed in any onePofi/EPh@9ns9idoto 13,
wherein the conpound of the general formmla (1) is purified by
distillation, preferably in a wped filmevaporator. 15. Process for
produci ng a 1,3,2-dioxaborinane|conpound of the general forrmula (I)H in

whi ch each Rindividually is sehfcted fromthe group consisting of H and d
- - alkyl, by reacting a diol pf”the general formula (I11) HO CRR-CRR- CRR- OH
(1) wth diborane, mhereig%t e reactdon is carried out in the presence of
di net hyl et her as sol vent. ) of stabilizing 1,3, 2-di oxabori nane
conpounds involving the steR of /Song acting the 1,3, 2-di oxabori nane
conmpound with a conpound of th® grneral for mula (l111) or oligonmers thereof
B(OR) 3 (Ill) with R independently OH C2-i2-hydrqXyal kyl or where two R
t oget her form an C3-24-al kyl ene group.

in which each R individually is selected from the group consisting of H and C.6-
5 alkyl, by reacting a diol of the general formula (Il)

HO-CRR-CRR-CRR-OH (1)

with diborane, wherein the reaction is carried out in the presence of dimethylether
10 as solvent.

16. A method of stabilizing 1,3,2-dioxaborinane compounds involving the step of con-
tacting the 1,3,2-dioxaborinane compound with a compound of the general for-
mula (1) or oligomers thereof

15
B(OR’); (1

with

20 R’ independently OH, Cy.12-alkyl, C,.12-hydroxyalkyl
or where two R’ together form an Cs.p4-alkylene group.



