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di al koxyor ganoboranes Field of the Invention 5 The invention rel ates
to a procegm fo9éndsba synthesi s of di al koxyor ganobor anespci@p2006/063044
particular to a process for the synthegsis of dial koxyorganoboranes by
an ester exchange _ reaction., Mireover, the invention relates to
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(organo-CBS) and of trial kyl boroxins. Furthernore, the invention

rel ates to nEtlaEtheahvamtibng di al koxyor ganoboranes for the preparation
of 10 or gano- CBS catal ysts and in Suzuki-type coupling reactions.
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US 5,463,131 describes the preparation of dialkoxyalkylboranes by reacting excess
25 trialkyborates with diborane in the presence of an olefin, e.g.:

4 B(OR); + ByHs +6 CsHy ———> 6 Et-B(OR): (R is alkyl)

Of course, dialkoxymethylboranes cannot be prepared by that method.

30
Another method for the manufacture of dialkoxyalkylboranes comprises esterification of
alkylboronic acids (Brown, H.C. et al., Organometallics 2(10), 1311-1316 (1983}, Brown,
H.C. et al., Organometallics 2(10), 1316-1318 {1983)) or trialkylboroxins (Dahlhoff, W.V.
et al., Liebigs Ann. Chem. 8, 807-810 (1990)) with an appropriate alcohol.
35
R-B(CH): + 2R'OH -—-> R-B(OR’): + 2 H:0
. (R-BO); + 6R'OH -—=> 3 RB(OR"): + 3 H.0O (R, R' is alkyl)
40

Water is generated in these reactions, which very often disturbes further application of
the product, even if only traces of water remain.



Water is generated in these reactions, which very often disturbes
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B(OR2) 3,25 and of trialkoxyboroxins are disclosed. In addition, new methods of using
dialkoxyorganoboranes for the preparation of organo-CBS catalysts and in Suzuki-type
coupling reactions are provided.

Detailed Description of the Invention

30 .
According to the invention the process for the synthesis of the dialkoxyorganoboranes (3)
of the formula R*-B{OR?); involves an ester exchange reaction between a
triorgancboroxin (1) of the formula (R'-BO)sand a trialkylborate (2) of the formula
B(OR?)s,

35 wherein
R'is C1-Cyo alkyl, Ca-C1o cycloalkyl, Ce-C1a aryl, C7-Ca4 aralkyl, C7-Ca4 alkaryl, C-Coo
alkenyl, Cs-C1s cycloalkenyl, C:-Cag alkynyl, CH2SiMes, substituted C+-Czo alkyl
and
R2is C1— Czo alkyl,

40 ortwo R2 groups in compounds 2 or 3 together with the — BO2- moiety form a cyclic
structure of the formula



35 wherein RL is ClC20 al kyl, C3-Ci o cycloal kyl, C6-Cl4 aryl, Cr-C24
aral kyl, C7-C24 al karyl, C2-C20 al kenyl, Cs-Cl15 cycl oal kenyl, C2-C20
al kynyl , CMasroveszsomubstituted Cl-C20 al kyl and R2 is sgrrfaosabdy! ,
40 or two R2 groups in conmpounds 2 or 3 tgpgether with the - BO2-
moiety forma cyclic structure of the fogpmula WO 2006/ 134074
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- CH2C( CHB)ZCHr -(CH2) 6-, ortho CeH4 or oPt ho- OeH3aI kyl Wth R3 being
a divalent group as defi ned above, the trial kyl bor at es (2) may have
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reaction is d under excl usion air and noi sture.
The di al kox@gﬁgiaﬁo?igﬁgs%%@s preferably separated fromthe

reaction mxture by distil I atlon The reaction is preferably carried
out in the presence of at |ea ne non coordl na sol vent. Any
non- coordi nati ng sol vent or m}tu be | oyed,
preferably with a boiling poiNQ |fferent hi ghgr et |ower) from

t hat of ;d'ue di al koxyorganoborane (3) o}

the resulting dialkoxyorgancboranes (3) may have the foliowing cyclic structure:
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Prefered derivatives prepared by the process according to the present invention are

dialkoxyarganoboranes (3) of the formula R'-B(OR?),, wherein R is methyl, ethyl, n-
propyl, isopropyl or n-butyl and R? is isopropyl or n-butyl.

20 The reaction is preferably performed under exclusion of air and moisture. The
dialkoxyorganoborane (3) is preferably separated from the reaction mixture by distillation.
The reaction is preferably carried out in the presence of at least one non-coordinating
solvent. Any non-coordinating solvent or mixtures thereof can be employed, preferably
with a boiling point different {higher or lower) from that of the dialkoxyorganoborane (3)

25 prepared in order to facilitate its easy separation from the product. For instance, a
mixture of two solvents having boiling points below that of compound (3) may be
employed. It is also possible to for example use a mixture of two solvents having boiling
points higher than that of compound (3) while it may also be advantageous to employ a
mixture of solvents having boiling points below and above that of the

30 dialkoxyorganoborane (3) to be prepared. In most cases only one solvent will be
employed. Examples are tetrahydrofurane (THF), diethylether, tert.-butylmethylether,
hexane, pentane, toluene or benzene, preferably THF or toluene.
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MW, Brown HC J. An Chem Soc. 2606 (1966) THE 3 B2H6 +
6 CO ---mmmmmmmme o 3 BzeHeg+ 26 CA3C- B@)‘S"‘?@"‘( Pa) (R(H: s Scheme 1 25
Anot her 2rbodi ment of the invention is therefore a process for the
preparation of a dial koxynethyl borane (3a) of the f g,jm R = CH)
H3C-B(OR2) 2, conprising the steps of a) reacting di borane with carbon

nonoxide in a solvent to formthe trinethyl boroxin la
Scheme 1

25  Another embodiment of the invention is therefore a process for the preparation of a
dialkoxymethylborane (3a) of the formula H;C-B(OR2)2, comprising the steps of

a) reacting diborane with carbon monoxide in a solvent fo form the trimethylboroxin 1a
of the formula (HzC-BO)3,
30 b) ‘reacting the trimethylboroxin (1a) with a trialkylborate (2) of the formula B{OR2)s,
and
c) separating the dialkoxymethylborane from the reaction mixture by distillation,

wherein R2 is C1 — Cyo alkyl
35 oriwo R2 groups in compound (2) together with the —-BOs- moiety form a cyclic structure
of the formula
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of the formula (H3C-BO) 3, 30 b) reacting the trinmethyl boroxin (1a)
with a trialkylborate (2) of the fornmula B(OR2)3, and c) separating
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Another object of the present invention is therefore a process for the preparation of
organo-oxazaborolidines of the structural formula (6)
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R
; (6)
20

comprising the steps of

a) reacting an 1,2-aminoalcchol of the formula (5)
25
HNR*-CRSRSCR7R8-0OH

(5}

30 wherein
R4to R8is hydrogen, Ci—Cuwo alkyl, Cs — C14 aryl, Cr — Cz4 aralkyl, Gz — Cas alkaryl,
substituted C1-Co alkyl
or the two groups R* and R® together are a divalent group selected from the group
consisting of -CH2CHa-, -CH{CH3)CHz-, -CH>CH>CHz-,



20 conprising the steps of a) reacting an 1, 2-am noal cohol of the
formula (5) 25 HNR4-CR5R6CR7R8-OH (5) 30 wherein R4 to Re is
hydr ogen, &oz0082Q0al kyl, Ce - C 4 aryl, C7 - C24 aral kptrEoosodsd
al karyl, substituted G C20 al kyl or t he g wo groups R4 and R5
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6 . - CH( CH3) CH( CI8:C(CHyGizHo do18) witipthe -NIbGRSsnotely@-@pte structure,

- CH2C(CH3) 2CH2- to formw th the -NH CR6- noiety a cyclic structure,
with a di al koxyopgaaakm géqo%rénaeaf%rmhﬁmé?wﬁéﬁhﬁg #hethirein 5 R
r

is C1 - o al kyk, cxcl 4

ar al kyl , c%? - Elsﬁak %I%I(és ot g‘\‘/lé?lky t‘f’y 15c269'@|"%'gﬁk

C2 - 20 al kynyl aka¥p&e al %b?ﬁr&%@&b eny'@?@%ﬂﬂﬁwnﬂrﬂﬂsﬂﬁeai s C
- C20 al kyl 10 osubstitgtedie R20glkglups i n corrpound (3) together with the
-B02- noiety forgagp cyclic structure of the formula O -B/ \R3 O

with the d| vaI e i Rg"%—il ected fromthe group consisting of

- CH2CHr - 2 CH2CH2- CH( CH3

- CH( CHzcu%) CH2- ‘?Egﬁ o E§4§)°2mp°“'t§4§d°§ﬁ$§'?é%the —?3@@429@5! form a cyclic
ortho- CeH4 or or%th@tl-mPB@Bqumulaand b) heating the reaction mixture to
conplete the ring closure reaction and ?O%Stl Il off the forned

al cohol . 20 Preferably chiral 1,2-am ng Rgs (5) are enployed in
this process. Chiral 1, 2-

with the divalent group R?® selected from the group consisting of -CH2CHa-,
15 -CH(CH3)CHz-, -CH2CH2CHz-, -CH(CH3)CH(CHs)-, -CH{CH2CH3)CH.-,
-C{CH3)2G(CHa)2-, -CH2C(CH3)2CHz-, -(CHz)s-, ortho-CgH4 or ortho-CgHsalkyl, and

b) heating the reaction mixture to complete the ring closure reaction and to distill off
the formed alcohol.

20
Preferably chiral 1,2-aminoalcohols (5} are employed in this process. Chiral 1,2-
aminoalcohols are characterized by the presence of at least one asymmetric carbon
atom. Preferably 1,2-aminoalcohols (5) with different R3 and R® groups and/or different R”
and R®groups are employed.

25
Scheme 2 shows an example using diisopropoxymethylborane (3b) to prepare (S)-
MeCBS (6a) from (S)-diphenylprolinocl (5a) (c.f. US 4,943,635). Instead of water
isopropanol is produced as a side product, which can easily be removed from the
catalyst.

30

I H,C
H//I, * 3 \Bfo —li
CH (') Tolzene
NH \r

(5a) (3b) (6a)
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Suzuki -t ype bon oupl i 15 reactions to fransfer an organo

or oup 11 6 AR gpieatial Ao oL Bl PRy LERRUEGHS i SR Ao FaSEAe couping

i nventi ol treections ta transferian algarorgseupintoraamelsele.or an unbranched or a
cyclic saturated hydrocarbon group conprising between 1 and 20
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1- et hyl pentSarbomateras; @qﬂﬁ\?iﬂsﬁm n@th trvl, proewk ipppropylbutyl nise iyl mgcputyl,
2, 2- di n2a hytelbuiyl, aniy), scdimyk sby-hinyl, ¥,2;dirtetBylpiopyt hidimétityipropyl, hexyl, 4-
1, 3-di met hyl RethylbentH, $nisthylpentyl, 2-methylpentyl, 3- methylpentyl, 1,1-dimethylbutyl, 2,2-
dimethylbutyl, 3,3-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 1,2,2-
trimethylpropyl, 1,1,2-trimethylpropyl, heptyl, 5-methylhexyl, 1-methylhexyl, 2,2-
dimethyipentyl, 3,3-dimethylpentyl, 4,4-dimethylpentyl, 1,2-dimethylpentyl, 1,3-
25 dimethyipentyl, 1,4-dimethylpentyl, 1,2,3-trimethylbutyl, 1,1,2-trimethylbutyl, 1,1,3-
trimethylbutyl, octyl, 6-methylheptyl, 1-methylheptyl, 1,1,3,3-tetramethylbutyl, nonyl, 1-,
2-, 3-, 4-, 5-, 6- or 7-methyloctyl, 1-, 2-, 3-, 4- or 5-athylheptyl, 1-, 2- or 3-propylhexyl,
decyl, 1-, 2-, 3-, 4-, 5-, 6-, 7- and 8-methylnonyl, 1-, 2-, 3-, 4-, 5- or 6-ethyloctyl, 1-, 2-, 3-
or 4-propylheptyl, undecyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8- or 8-methyldecyl, 1-, 2-, 3-, 4-, 5-, 6~
30  or 7-ethylnonyl, 1-, 2-, 3-, 4- or S-propyloctyl, 1-, 2- or 3-butylheptyl, 1-pentylhexyl,
dodecyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9- or 10-methylundecyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-or 8-
ethyldecyl, 1-, 2-, 3-, 4-, 5- or 6-propylnonyl, 1-, 2-, 3- or 4-butyloctyl, 1-2-pentylheptyi and
isopinocampheyl. Preferred are the alkyl groups methyl, ethyl, propyl, isopropyl, buty],
isobutyl, sec-butyl, tert-butyl, amyl, isoamyl, sec-amyl, 1,2-dimethylpropyl, 1,1-
35 dimethylpropyl.

The term “cycloalkyl” denotes a saturated hydrocarbon group comprising between 3 and
10 carbon atoms including a mono- or polycyclic structural moiety. Examples are
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl or

40 cyclodecyl. Prefered are the cycloalkyl groups cyclopropyl, cyclopentyl and cyclohexyl.



rimethyl propyl, 1,1,2-trinethylpropyl, heptyl, 5-nethyl hexyl,

t hyl hexyl, 2,2- dinmethyl pentyl, 3, 3-dinethyl pentyl,

- di et hW(pmnwmezrl 2-di met hyl pentyl, 1,3 25 di net hyl penkydooso63044
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The term "aralkyl” denotes an aryl-substituted alkyl group comprising between 7 and 24
carbon atoms including for example a phenyl-, naphthyl- or alkyl-substituted phenyl- or
alkyl-substituted naphthyl-group or any other arcinatic ring system. Examples of aralkyl
groups include benzyl, 1- or 2-phenylethyl, 1-, 2- or 3-phenylpropyl, mesityl and 2-, 3- or
35 4-methylbenzyl groups.

The term "alkaryl" denotes an alkyl-substituted aryl group comprising beiween 7 and 24
carbon atoms including for example a phenyl- or naphthyl- or alkyl-substituted phenyl- or
alkyl-substituted naphthyl-group or any other aromatic ring system and an alkyl

40  substituent as defined above. Examples for alkaryl groups are 2,- 3- or 4-methylphenyl,
2,- 3- or 4-ethylphenyl and 2,- 3-, 4-, 5-, 6-, 7- or 8-methyl-1-naphthyl groups. ortho-



cycl ohexenyl, cycl ooctenyl, 1, 3-cyclopentadienyl,

1, 3-cycl ohexadi enyl, 1, 4- cycl ohexadi enyl, 1, 3-cycl oheptadi enyl,
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groups. ort haird\@adien§24 g4fstilingGetwasA0106/188 30Ybntsindddiaaioky! denot es
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Synt hesi s of diisopropoxynethyl borane 10 Trii sopropyl borate (110 g,

0. 585 nmi) vieangsdksl2:Synthesisi ofelidvprdpakgethylbdransitiopresedily fkdfationafut i on
of trinmethylheemibdrdxh THF, 0.20 nol) under nitrogen and stirred for
5 mnutes. The resulting cI ear solution was heated to distill off

t he desired diisopropoxynet hyl borane
Trimethylboroxin was prepared in a pressure reactor by addition of diborane (86 g, 3

moles) and carbon monoxide (excess) into THF (150 ml) containing lithium borohydride
25 catalyst (0.25 g). The reaction temperature was kept below 50°C during the gas addition.
Some of the diborane was swept from the reactor by the excess CO vented, therefore the
final amount of solution obtained was 197 g. The resulting concentration of
trimethylboroxin in THF was 39.3 wit% by boron analysis. This solution containing 77 g
trimethylboroxin was combined with triisopropylborate (348.8 g, 1.85 mol). The mixture
30 was fractionally distilled. The first fraction (100 ml, 70-88°C) contained THF,
diisopropoxymethylborane and pyrophoric trimethylborane as an impurity and was
discarded. Fraction 2 (90 ml, distilled between 88-98°C) and fraction 3 (150 ml, distilled
between 88-120°C) both contained primarily diisopropoxymethylborane (impurities <
%), giving an estimated yield of about 70 %.
35
Example 3: Synthesis of Methyldi-n-butoxyborane

Trimethylboroxin (50 ml of 50 wt% solution in THF, 170 mmol) was placed in a round
bottom flask with distillation head and receiver under nitrogen. Tri-n-butyl borate (92 ml,
40 340 mmol) was added and the mixture stirred 30 min. Methyldi-n-butoxyborane and THF
were distilled from the tri-n-butoxyboroxin. The methyldi-n-butoxyborane and THF were
separated by further distillation tc obtain 44 g of methyldi-n-butoxyborane, 50% yield.



t hrough a Vigreux columm. The first fraction (22 g, distilling

bet ween 66-71 C) contained nostly THF and a small anount of

| sopr opanolwo Jde1smemond fraction (53 g, distilling 15 bggwepideldhdO
C) contained 81 wt % diisopropoxynet hyl boggne and 19 wt % THF. The
third fraction (24 g, distilling between 100-112 C) contained 87 w%
di i sopropoxynet hyl borane and 13 wt % triisopropoxyboroxin. The overall
yield of di PsspriefoSynirasiaafifs)-MeeBidomAdetiyldbn-eutaxyboeaneo t he borate
enpl oyed. 20 Exanple 2: Synthesis of diisopropoxynethyl borane with

B; ggg?;gg Lo(smlslggulreieon?gygﬁﬁi (@}5890;! an‘ibcll)-rélé Déioé%ﬂnég r added o a
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was kept bel (v80x) 2. Thomioi) gves inedgahga ayhthigk itmihe fISsknThofredctien chrt@itawerewasted

swept from tige1beRahid stiing BE1 BEGEWRICRVENNRIR spebRlR bPIHe rémon frindtdts

r1 net hyl bir%ﬁx@eﬂ'ﬁh@%@mfﬁﬁ%%@% E’e' %w%a%é# LRGP -BpBbotne
cont ai ni iy 7#P4§ 9 P@WHQW&?S%W°U6%9 trgfond hpurs. All toluene and 1 butanol
triisopropyl werealisill¢Buan gheledr. re&tiamm)xturiloaentmpmbmhr@mms06°C) Toluene

fractional | ywsh sddedlt the rébidusd.iThet!'H NRR!Ipeatrdr B thB koluets-s3ffbn SwWeal ned

THF, diisop yL [ yL-hoy,
i mpurity and é%? YJerQir O(%TE‘lre%ﬁg 8 g 8181 81*05& éﬂglﬁeﬂ H)e I—gﬂlﬁRas@egtﬂ:m
88-98C) " and Weyr?dii'sbaﬁ?m igplegnor N gaunrearisd pgtyidi-n-
cont ai netb prbuiexybprandi i sopr opoxynet hyl borane (inpurities <5 9%,
giving an estinmated yield of about 70 % 35 Exanple 3: Synthesis of
Met hyl di - n- but oxyborane Tri nmet hyl boroxin (50 m of 50 w % solution in
THF, 170 mmol ) was placed in a round bottomflask wth distillation
head and receiver under nitrogen. Tri-n-butyl borate (92 m, 40 340
nol ) was added and the mi xture stirred 30 mn.

Met hyl di - n- but oxyborane and THF were distilled fromthe
tri-n-butoxyboroxin. The nethyl di-n-but oxyborane and THF were
separated by further distillation to obtain 44 g of

nmet hyl di - n- but oxyborane, 50% vyield. WO 2006/ 134074 PCT/ EP2006/ 063044
10 Exanmpl e 4: Synthesis of (S)-MCBS from Mt hyl di -n-but oxyborane
(S)- D phenyl prolinol (DPP) (0.588, 2.3 mmol) along with 15 m of
toluene were added to a 5 50 ml three-neck round bottomflask fitted
with a distillation head and condenser and flushed with nitrogen.

VWi | e remai ni ng under inert atnosphere, nethyl di-n-butoxyborane



(0.60 g, 2.3 mol) was added via syringe to the flask. The reaction
contents were heated to 110C while stirring for 1 hour. Wile the
11B NVR spsn zooenab74t he reaction mixture showed the fopowmtPnos/asboss
internediates 6 = 9.7 ppm, additional nrgthyldi-n-butoxyborane 10
(0.06 g, O. 2§|agﬁgjl) was added foll owed by heating for 4 hours. All

tol uene and 1-butanol were distilled fromthe clear reaction m xture
(azeotrope boiling point 106C). Toluene was added to the residue.
The 11B NWR $pech prenessifot the prapiacadine of a Hiatkogyorganoberdne (3) mpthetfermula

for mtit I on ?ED(OS)WW%?%&“TPFB&QW@F%WQ@@Q RdticgAnobbRsxinlit) N\t’(ﬁ%s ;orrBLIélg
spectrum 1 ; »f €mai ni hg -
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PCT/ EP2006/ 06304%4"®¢! C ains: 1. A process for the preparation of a
di al koxyor ganoboRbA&+C3) allsfl, G tyaionlkyh CelQls BYIORRL2:, aralbytp®+Gis atikatyh €2-
step of reacti ngCa alkehyl] CRORREIGAkeny( E)-Cof allyn@l, CRESMES substitdtdd 8O-
and a trial kyl bogjghe (2) of the formula B(OR2)3, wherein Rl is

G - C20 ajlgl , C3-Clo cycloal kyl, Cs-Cl4 aryl, C7-C24 aral kyl, C7-C24
al karyl, - c2d" | kenyl , Cs-Cl15 cycl oal kenyl, C2-C2o0 al kynyl,

CH2Si Me3, subst i RUs&d-Cro@lld. al kyl 10 and R2 is CL - C20 al kyl, or
two R2 groups i nordealdgraps (rRdonggouds (2) 0oed) together ith thee BCBGRsietydored

forma cyclic SR%kﬁhcgtmcﬁ,rggfthQ?orﬁngranul a0 -B\R3 0 15 with the
di val ent group sel ected fromthe group of consisting of-CH2CH2-, -

CH( CH3) CH2-, - CH2CH2CH2-, - CH(CH3) CH( CH3) -\ - CH( CH2CH3) CH2-,

-C(CH3) 2C(CH3) 2-, - CH2C(CH3) 2CH2-, -+@8d2) 6- R*ort ho- C6H4 or

ort ho- C6H3al kyl . 20 2. The process of cNaiM 1, wherein the

di al koxyor ganoborane (3) is separated fr&n the reaction mxture by
distillatdon. 3. The process of claim1, wherein RL is nethyl, ethyl,

n-propyl, i sopropH theldivateitignsbp R3 selected from the group of consisting of-CH2CHo-,-
CH(CHs)CHz-, -CH2CHzCHy-, -CH(CH3)CH(CH)-, -CH(CH2CHs)CHx-,
-C(CH3)2C(CHa)2-, ~-CH2C(CHj3)2CH>-, -(CHz)a-, ortho-CgHa or OTthO—CsHsBIKYI.

20 2. The process of claim 1, wherein the dialkoxyorganoborane (3) is separated from
the reaction mixture by distillation.

3.  The process of claim 1, wherein R' is methyl, ethyl, n-propyl, isopropyl or n-butyl
and R? is isopropy! or n-butyl.

25
4. The process of claim 1, wherein the reaction is carried out in the presence of at
least one non-coordinating solvent.
5.  The process of claim 4, wherein the solvent is tetrahydrofurane (THF), diethyl-
30 ether, tert.-butylmethylether, hexane, pentane, toluene or benzene.

6. The process of claim 1, wherein the mole ratio of the triorganoboroxin (1) to the
trialkylborate (2) is in the range of approximately 1:2to 1 : 4.

35 7. The process of claim 1, wherein the reaction is carried out at a temperature from
—20°C to + 120°C.

8. A process for the preparation of a dialkoxymethylborane (3a) of the formula HaC-
B(OR?2),, comprising the steps of
40



and R2 is isopropyl or n-butyl. 25 4. The process of claim1l, wherein
the reaction PESeEsS¥ied out in the presence of at |east one
‘non-coordi nating solvent. 5. The process of claim4, wherein the
solvent is tetrahydrofurane (THF), dieth % 30 et her,

tert.-butyl methyl ether, hexane, pentane, '€ol uene or benzene. 6. The
process of claimd), vdaeting dibdrhee with earlisemt monaxidetime sblvém tafame bertimehyl-

El) 1t o] zheSSt r7i a[l_kyl B%ﬂ.ihqa(o??'eif?rn-iu% (;ft;@_stgggg of happroxi mately 1 : 2
o] . 4. : e es i m rein reacti S

carried out at a lgeN‘Eéeaggrfqﬁg?rfr?egw?bo-ro%@g?ﬁ'thﬁ Q?B%.%o@?e &E Bfﬁg%t—%@”]?or
a

the preparation of aBPRDx8RYmet hyl borane (3a) of the fornula H3C
B(OR2) 2, c®nprisia)g séparatingise diflkad@miihyboréha (18 from)thé araetidngixdirddey distie
wi th carbon nonoxi depgpa solvent to formthe trimethyl- boroxin 1 a
of the fornula (H3C-BO'3, b) reacting the trinethyl boroxin (1a) wth
a trialkylborate (2) of the formula B(OR2)3, and 5 c) separating the
di al koxymet hyl borwrgsein 88ys Er-Gmetidle reacti on m xture by distil-

lation, wherein RR2twsRECgroug®inaloliipburitts (2)é (5% tedeMep Svith theCBBOMBRE 16/ a
or (3a) tegether Qc{%ﬁﬁ%ré&qﬁébﬁﬂﬂlgty forma 10 cyclic structure of
wth the

the formula O -B i val ept group R3 selected from
the group of consisting of-CH2CH2-, - ) CH2-, - CH2CH2CHr ,
- CH( CH3) CH( CH3) -, - CH( CH2CH3) CH2-, 15-% R2C( CH3) 2' ,
- CH2C( CHB3) 2CH2-, -(CH2)5-, ortho- CBH4 o\ or'ho- C6H3al kyl .
O

with the divalent group R3 selected from the group of consisting of-CHzCHz-,
-CH(CH3)CHz-, -CH2CH2CHz-, -CH(CH3)CH({CH3)-, “CH(CHzCH3)CHz-,
15 -C(CHa)2C(CHs)z+, -CH2C{CHz}2CH2-, -(CHz)e-, ortho-CsHs of ortho-CeHaalkyl.



