
S U M M A R Y

1. 3- Methoxy-7-methylene-3-borabicyclo [3.3.1]nonnns and 3-methoxy-l,5-dimethyl-7-methylene-3-
borabicyclo[3.3.1]nonane were converted by the action of diborans or tetraethyldiborans into 1-boraadaman-
tans and 3,5-dimethyl-l-boraadamantane, respec t ive ly .

2. l-Boraadamantans compounds possess increased complex-formlngability in comparison with trl-
alkylboranes. A series of complexes of 1-boraadamantane and 3,5-dimethyl-l-boraadama~ne has been de-
scribed.

3. l - B o r a a d a m a ~ n s and 3,5-dlmethyl-l-boraadamantane on carbonylatlon and subsequent oxidation
of the reaction products were converted into 1-hydroxyadamantane and 1-hydroxy-3,5-dimethyladamantane,
respectively.
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B O R O O R G A N I C C O M P O U N D S

322. THE I~EPARATION OF 1,2-OXABOEINANES

A N D 1,2- O X A B C~RE P A N E S

L. S. V a s i l ' e v , M . M . V a r t a n y a n ,
a n d B . M . M i k h a i l o v

UDC 542.91:547.1'127

Among heterocycltc compounds containing b o r o n and oxygen atoms in the ring (1,2-oxaboracyclanss)the
most access ib le are the five-membered 1,2-oxxborolanss fo r which seve ra l simple methods of prepara t ion
have been developed [1-4]. Higher 1,2-oxaboracyclanes are less access ib le .

It was shown by us previously [3] that alkaline hydrolysis of the methyl e s t e r o f 5-bromobutyl-n-butyl-
boronic acid (I) led to 2-n-butyl-l,2-oxxborlnons 01) in ~50% yield. On more detailed investigation of the re-
action it was discovered that the moderate yield of {If) was explained by the secondary formation of a high-
boiling compohnd (lid having empirical formula CtsH40B~O3. On oxidation of this compound with H~O2 in alka-
line m e d i u m 4-methoxy-l-butanol and n-butanol were obtained in ~1:1 ratio. Consequently, compound (Ill) is
the anhydride of 5-methoxybutyl-n-butylboronlc acid, and thus on alkaline hydrolysis of ester (I) substitution
of a bromine atom both by O H and by C C H3 had occurred although the ratio of the reaction products was
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approximately un i ty . It is known that es te r s of boroorganic ac ids d i s so lve t~ alkali with the formation o f
sa l t s of borinic ac ids [6-8].

Cons ider ing t h e e a s e with which substitution of bromine by OH and OCHs g r o u p s occur red in e s t e r (I) it
must be proposed t h a t this is accomplished in t h e borana te an ion (IV) b y lntramolecular nucleophillc a t t ack on
t h e C - - B r bond by OH and OCHs g r o u p s bonded t o t h e b o r o n a t o m .

. . . . / om- mBr(CHt)~B
CH0) \a

(IV)

I
r Ill f OH/ /

1/,
(III) (V1) \ It

It - .-C.l~ (v) It ([i)

The methyl ester of 5-hydroxybutyl-n-butylboronic acid (V), formed as an intermediate, underwent intramolec-
ulax transesterfficatlon being converted into 2-n--butyl-l,2-oxRborinane (If). Dehydration of 5-methoxybutyl-
n-butyiboronlc acid (VI) into the anhydride (Ill) occurred in all probability on distillation in vacuum.

In the light of this m e c h a n i s m it b e c a m e obvious that to increase the yield of (If) it was necessary to ex-
clude substitution of the bromine atom by O C H 3 l.e., to start from boroorganic compounds containing no O C H 3
on the boron atom. It is convenient to use 6-bromobutyl-n-butylboronic acid (VII) or its anhydride (VIII) as
such a compound. The acid was readily formed on hydrolysis of ester (1) with water.

OH

,i, .,oB,{cv.as/
\ -an

(VII) R {VIII)

In pract ice it was shown that alkaline hydrolysis of acid (VII) o r its anhydride (VIII) led t o (If) in 84.5%
yield [9].

Acid (VII) may aLso be obtained by the hydrolysis of bromo-6-bromobutyl-n-butylborane pyr id ina te (IX)
formed on brominat ion of 1-n-butylboracyclopsntane. Fo r t h e purpose of prepar ing (II) it is more convenient
t o p roceed from 1-n--butylboracyclopentane, without iso la t ing intermediate reac t ion p r o d u c t s , and this led to
a significant inc rease in yie ld . T h u s , (II) was obtained in 80.5% yield s ta r t ing from 1-n-butylboracyclopentane
b y brominat ion of the pyr id tne complex and subsequent hyd ro lys i s .

t Br, B - - - - (Vll) . ( I I )

{IX)

Similarly 2-n-bsxyl-l ,2-oxaborinane (X) was synthesized in 72,3% yteid from 1-n--hexylboracyclopentane

~ a ' - - ~ ( x ) R'~= n-C.H,.
./

B

Alkaline hydrolysis of 5-bromobutylboronic acid led to 2-hydroxy-l,2-oxaborlnane (XI).

BrlCHzhB(OHh

t"oTH {xi) ~t~ (xi1)

It is in te res t ing t o note that compound (XI), being a cyclic semies te r o f a n alkylboronic ac id , may be r e d t s -
t ! .led in v a c u u m and was obtained in analytically pure form although it a l so undergoes par t ia l dehydration.
The determinat ion o f the moiscular weight of acid (xq) cryoscopically in benzene gave a n enhanced va lue which
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was linked with association of (X'I) due t o the formation of tntermolecular hydrogen b o n d s . In ac tua l fact there
was only a wide absorption band a t ~3400 cm-1 in the IB spec t rum of pure (XI). In CC14 solution a band fo r
the free OH g r o u p appeared (3625 cm-1). Depending on the di lut ion of (XI) the intensity of the bond a t 3625
cm -i grew and the band a t ~3400 cm-i was reduced accord ing ly . However , even at 0.005 N solution a s m a l l
amount of compound 0(I) having associated OH g r o u p s was still noticeable.

2-n-Butyloxy-l ,2-oxabortnane (XII) was obtained on ester i f icat ion of (XI) with n-butanol. Hydrolysis of
bromo-5-bromohexyl-n-hexylborane led to 7-methyl-2-n-hexyl-l ,2-oxaborepane (X'I/I) in 73% yield .

/ H,O, OH-CHICH(CHI)IB . . . .
I ABr Br II~l {X l i I )

The seven-membered 1,2-oxaborepane condensed with a benzene ring as in 2-n-butyi-6,7-benzo-l , l -oxabore-
pans (XIV) was obtained by the hydroboration of o-allylphenol with a mixture ( 1 : 1 ) o f te t ra -n-bu ty ld iborans
and t r i -n-buty lborans with subsequent cycl izat ion on dist i l la t ion of the f i r s t formed diboron compound. Cycli-
zat ion was catalyzed by compounds containing ~ B -- H groups which were presen~ in the reac t ion m a s s .

OBR, (XIV) (XV)

B = n-C4H,
The s t ruc ture of compound (XIV) was proved by oxidizing it with H20~ in alkaline medium into o-(7-hydroxy-
propyl)phenol (XV) which was iso la ted as the d iace ta te der iva t ive .

Analysis of the GLC and PMR spec t r a l data of compound (XIV), of its oxidation products, and of their
ace ty l derivatives indicated that (XIV) was a single substance. Consequently, t h e b o r o n a tom of te t ra-n-butyl -
diborane added exclusively t o the terminal C-atom of t h e double bond in allylphenoL

Another method of prepar ing 1,2-oxaborepanes developed by us was based on t h e hydroboration of 2,3-
dihydropyran and of its der ivat ives with a te t raa lkyld iborans .

According t o patent da t a [10], on reac t ing d iborane with a n excess of 2,3-dthydropyran, subsequent
heating of the reac t ion products a t 145-200° fo r 10 h , and hydrolysis with wate r 5-penten- l -ol was formed.
In t h e opinion of the authors t r ia lkylborans (XVI) was formed in the f i r s t step and is a n unusual cyclic ~-
alkoxyborane.

fl-Alkoxyethylboranes are unstable and undergo thermal ~-f lss ion be ing converted finally into bora te
es te r s [11]. Compound (XVI) a l so underwent ~- f i ss ion , tr i -(5-pentenyl) bora te 0fVII) was formed inthls way
and was converted without iso la t ion into 5-penten-l-ol .

=O""'(¢hq
O t~01 ]8

(XVl) (XVII)
Hydroboration of bora te (X'VII) led t o a polymeric product on hydrolysis of which tri-(5-hydroxypentyl)borans
(X'VIII) was formed as was demonstrated by its oxidat ion t o 1,5-psntanediol.

(XVlI) i . ~ B[(CHI)tOH]= K ~ , 3HO(CHeAOH
• i . H~O OH-

( X V l l l )

Later it was found [12] that the ~-f iss lon was catalyzed b y such Lewis ac ids as BF~. In study [13] a simple
method was developed fo r obtaining unsaturated alcohols from dihydropyrans and dihydrofurans using BF~.
It is in te res t ing t o note that ff diborane instead of BF3 is added t o the product of hydroboration o f 2,3-dihydro-
py ran (XIX) then reduc t ion o f the C -- O bond proceeded in addition t o j - f iss ion.

f
/BH, ,"" .~s / i'~,--S / to]

\ / \ ~ . . \ I
0 BHa 0 OH

CXlX) / \

Hydroboration of 2,3-dihydropyran by the stoichiometric amount of d iborane , catalyt ic f i s s ion of (XIX) in the
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pre sence of BFs e the ra t e , subsequent hydroboratlon, and oxidation led t o a 9 : I m i x t u r e of 1,5- and 1,4-pen-
tanedlols [13].

It was found by us that ff a tetr~alkyldiborane was used as ahydroborating a g e n t inplace o f d iborane then
t h e penteny[ e s t e r of a diallcyiboronic acid (XX) was formed.

"o" %
IBRt (XX)

E s t e r (XX) was converted on fur the r hydroboration in to t h e d iboron compounds (XXI) and (XXII) which , as was
shown previously [14], readily cycl tzed into 1,2-ox~orepanes and 1,2-oxaborinanes .

~ R s ~ ' / B R s(x~ 'l,(B,s.~ +
R, %b CH,

BRs
Lv,~) (~tl)

R B
(XXIII). (XXIV)

Thus on interac t ing equimolar amounts of te t ra-n-hexyldiborane and 2,3-dihydropyran with subsequent heating
of the reac t ion products a t 120" fo r 2 h and dis t i l la t ion, 2-n-hexyl-l ,2-oxaborepane (XXV) was obtained in 9(~
yield which accord ing t o GLC data contained ~7~o isomeric 3-methyl-2-n-hexyl-l,2-oxaborimne (XXVI).

HO(C~,~OH HO(CH~--C~OH&
In t h e case of 6-ethoxy-2,3-dihydropyran the reac t ion proceeded in a more complicated manner and in

place o f the expected 2-n-hexyl-7-ethoxy-l ,2-oxaborepane (XXIX), compound (XXV) was obtained in 70,% yield
containing ~10~ (XXVI) accord ing t o GLC d a t a .

Rz'B

%,\
NOC~H6 OC~H,

R'-,n'CsH13

~ ) \ ,,.,,¢r,,,B m,
o

0 O~l-Ij

I~Na'
(XXVII)

..%B

(XXVIII) (XXIX)
Evidently a t the stage of forming compound (XXVII) o r (XXVIII) a n u -uaua l ~-f lss ion occur red with sepa ra t ion
of the e t h y l e s t e r o f a dialkylboronic acid (detected in the reac t ion products) and a p e n t e n a l o r aldehyde (XXX),
respec t ive ly ,whichwere converted into (XXV) on subsequent hydroboratton.

(xxvn[) _s,,aoe,m ~ o --'~,.s (xxv)
Rs'B R..'B BRs'

(L~.X)
It is a l so possible that the formation o f (XXV) from 6-ethoxy-2,3-dihydropyran occur red as a resul t of exchange
of OC~Ht by a hydrogen a tom of t h e te t raalkyldiborane o r some intermediate bo rane such as (XXXI).
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A s i m i l a r cleavage o f a C -- O bond occurred under the ac t ion o f diborane i n te t rahydro furan (THF) [15]. This
process takes place par t i cu la r l y e a s i l y i f the C -- O bond is weakened by coordination wi th a neighboring b o r o n
atom [13].

E X P E R I M E NTA L

ALl operations with boroorganlc compounds were carried out in an atmosphere of dry nitrogen. 1-
Alkylboracyclopentanes and the methyl esters of 5-bromobutyl-n-butyiboronic and 6-bromobutylboronic acids
were obtained by the methods in [16]. Tetra-n-butyl- and tetra-n-hexyldlborane were synthesized by passing
diborane into an ether solution of the trialkylborane [17]. o--Allylphenol was prepared by the method in [18]
and 6-ethoxy-2,3-dihydrowran was obtained from acroleln and ethyl vinyl ether according to [19].

Hydrolysis of 6-Bromobutyl-n-butylboronlc Acid Methyl Ester. Potassium hydroxide solution (20%:
172 g) was added to 5-bromobutyl-n-butyLboronlc acid methyl ester (106.1 g) and the ester dissolved. The
resulting solution was left overnight (reaction occurred ~75c7c in this time). T o complete the hydrolysis the
reaction mass was heated at 70-80° for ~2 h while following the course of the reaction by the formation of
KBr (AgNC~ titration). The reaction mixture was acidified with dilute H2SO4, extracted with Isopentane,the
solvent removed in vacuum, and the following were isolated from the residue* (76.6 g, n~ 1.4350) by frac-
tional distillation on a H e m p e l column with metallic packing: i) 2-n-butyl-1,2-oxaborlnane (If) (29.7 g: 47,,%)
of bp 48-51" (9 ram), r ~ 1.4340 [5]; 2) 6-methoxybutyl-n-butylboronic acid anhydride (III) (30.8 g: 42~) of bp
135-137° (3 ram), n~ 1.4380. Found: C 66.04; H 12.26; B 6-40%. CI8H40B2C~. Calculated: C 66.28; H
12.36; B 6.63%.

6-Bromobutyl-n-but~lboronic Acid Anhydr ide (VIII). B r o m i n e (57.0 g) i n benzene (100 ml) was added to
a solution of 1-n-butylboracyclopentane (70.4 g) i n benzene (100 ml) and kept overn ight . The mix tu re was then
boiled for 3 h, cooled to ~20 ° , and wate r (100 mi) and tsopentane (0.5 l i te r ) added. The organic layer was
separated, washed wi th water , and the solvent d i s t i l l e d off . Compound (VIII) (59.6 g : 81%) was isolated by
d i s t i l l a t i on of the residue and had bp 181-182° (4 ram) ; d42° 1.1672; nD2° 1.4735. Found: C 45.26; H 8.11;
B 5.07; Br 37.79~. C16H34BrzO. Calculated: C 45.23; H 8.07; B 5.09; Br 37.61%.

2-n-Buty l - l ,2 -oxabor inane CiI). a) Potassium hydroxide solution (20~c: 57.0 g) was added to (VIII) (23.7
g) , the mix tu re was heated a t 70-80° for 2 h , then ac id i f i ed wi th d i lu te H2SO4, and ext racted wi th lsopentane.
Compound (II) (13.2 g: 84.5%) was isolated f rom the organic layer and had bp 70-73" (24 mm); nD2° 1.4345.

b) Pyr id ine (22.7 g) i n benzene (50 ml) was added dropwise to a solution of f r esh l y d i s t i l l e d 1-n-buty l -
boracyclopentane (35.4 g) i n benzene (100 ml), 1 h la te r b r o m i n e (47 g) i n benzene (100 ml) was added, and the
mix tu re was left overnight. On the following day the mix tu re was boiled for 2-3 h, cooled to ~20" , wa te r (50
ml) was added, the organic layer was separated, the solvent was d i s t i l l e d off i n v a c u u m , and 20~ KOH (100
ml) was added to the r e s i d u e . The solution was heated a t 70-80 ° for 2.5 h, acidified wi th d i lu te H~SO4, and
ext racted with isopentans. Compound (II) (32.1 g : 80.5~) was isolated by d i s t i l l a t i on and had bp 69-73° (24 ram);
nD 2° 1-4345.

Hydrogen peroxide (~25-~: 45 ml) was added dropwise to 0 to 5° to (If) (21.7g) in 20% K O H (50 ml), the
mixture was kept overnight, then extracted with ether, and the organic layer separated, n-Butanol (9.1 g:
82c~) was isolated by distillation and had bp 116-119°, nD 2° 1.3995. The aqueous layer was saturated with K L
K 2 C O~ and extracted with tetrahydrofuran (THF). 1,4-Butansdlol (10.9 g: 81%) was isolated from the T H F ex-
tract by distillation and had bp 101-103° (3 ram); nD 2° 1.4455.

2-n-Hexyl-l,2-oxaborinane (X). Compound (X) was obtained similarly to the preceding experiment b)
from 1-n-hexylboracyclopentane (122 g), pyridlne (65 ml), bromine (129.5 g), and 20% K O H (300 ml). It had
bp 80-83° (4 mm); nD2° 1.4403 [5].

5-Bromobutylboronic Ac id . The dimethy[ e s t e r of 5-bromobutylboronic acid (69.2 g) and wate r (250 ml)
were s h a k e n vigorously unti l formation of a white solid a n d t h e mixture was kept overnight. The resu l t ing acid
was fil tered off, washed with water , and dried in vacuum. 5-Bromobutylboronic acid (52.3 g : 87%) was

*Residue (5 g) in 5 N NaOH (6.4 ml) was oxidized with 3 ~ H202 (10 ml). The following were found by GLC in a
THF solution o f the oxidat ion products: n-butanol (2 g), 4-methoxy-l-butanol (1.41 g), and 1,4-butanediol (0.97)
g). The ratio of 4-methoxybutanoI to 1,4-butansdiol was 5 6 : 4 4 .
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obtained having mp 84-85° (from benzene -- hexane). Found: C 26.59; H 5.60; B 6.06; Br 43.70~. C4HI0-
BBrO z. Calcula ted: C 26.56; H 5.57; B 5.98; Br 44.18~.

2-Hydroxyl,lp2-o~mborinane (XI). 5-Bromobutylboronic acid (54.3 g) and 10"~ KOH (250 g) were heated
a t 60-90. fo r 2-3 h, the m i n u t e was acidified with di lute HzSO4, extracted with e ther , and the solve-Z removed
in a wate r pump vacuum. Compound (XI) (28.1 g : 94.5~) was obtained in the res idue as a th ick liquid which
may be redist i l led in a n oil pump v a c u u m but dur ing this (XI) underwent a significant degree of dehydration
being converted into t h e anhydride. Thus on dist i l l ing the res idue through a Hempel column with g l a s s packing
(XI) (8.2 E) was obtained having bp 35-40" (3 ram); nD2° 1.4455. An analytically pure spec imen had bp 36-37°
(3 ram); nD2° 1.4460. Found C 47.56; H 8.88; B 10.62% tool . wt . 128. C4H~BOz. Calcula ted: C 48.07; H
9.08; B 10.83~; tool . wt . 99.93. In addltion the anhydride (4.4 E) of (XI) was obtained having bp 90-93" (3
ram). Found: C 52.91; H 8.76; B 11.87~. CaHteBzC~. Calcula ted: C 52.83; H 8.77; B 11.9~. On s u b s e -
quent dist i l la t ion (XI) was completely converted into the anhydr ide .

2-n-Butyloxy-l ,2-oxaborinane (XII). Po ta s s ium hydroxide solution (20~: 120 g) was added t o 5-bromo-
butylboronic acid (60.2 g), the mixture was left overnight, then heated at 60-90" fo r 2.5 h, cooled t o ~20.,
acidified with di lute HzSO4, extracted with ether , and the e t h e r was dist i l led off. n -Buty l a l coho l (23.8 g) and
benzene (100 ml) were added t o the res idue of (XI), and t h e wate r formed on ester l f lcat ion was sepa ra t ed using
a Dean and Stark adapter~ Compound (XII) (34.6 g : 68~) was obtained by dist i l la t ion u s i n g a Hempel column
with metallic packing and had bp 59-61" (8 ram); nD2° 1.4307. Found: C 61.61; H 10.88; B 6.79~. CsH17BO2.
Calcula ted: C 61.55; H 10.98; B 6.93~.

7-Meth~,l-2-n-hexyl-l ,2-oxaborepane (XIII). Benzene (50 ml), pyr id ine (9.2 ml), and wate r (30 ml) were
added t o bromo-5-bromohexyl-n-hexylborane which had b e e n obtained from 7-methyl-2-n-hexyl-l ,2-oxabore-
pane (25.0 g) [14] and PBrs (54.5 g) at 120-130. with subsequent dist i l la t ion of the POBr s formed. The organic
layer was s e p a r a t e d , the solvent dist i l led off in vacuum, 207c KOH (75 g) ~ s added to the res idue , the mixture
was heated a t 70-80" fo r 5 h, acidified with di lute H2SO4, and extracted with benzene . Compound (XIII) (9.1 g :
72.8,~) was isolated by dist i l la t ion and had bp 66-68" (1 mm); nD2° 1.4410 [14].

2-n-Butyl-6~7-benzo-l ,2-oxaborepane (XIV). o-Allylphenol (64 g) in absolute e t h e r (50 ml) was added a t
0~o 5" ever 2 h to a solution of tetra-n-butyldiborane (126.1 g) and t r i -n-buty iborane (91.2 g) in absolute e t h e r
(180 ml) and the mixture was left overnight. Tr i -n-butylborane (175 g : 96~) was dist i l led off in v a c u u m and
methano l (25 ml) was added t o the res idue . Compound (XIV) (86.4 g : 9 ~ ) was iso la ted by dist i l la t ion through
a Hempel columnwfth g l a s s packing and had bp 85-86° (1 mm); nD2° 1.5042. Found: C 77.31; H 9.56; B 5.02,~;
tool . ~ . 200. C13HlsBO. Calcula ted: C 77.25; H 9.47; B 5.34,~; tool . ~ . 202.

Hydrogen peroxide (20~c: 35 ml) was added at 0 t o 5" to (XIV) (15.0 g) in 3 N NaOH (28 ml) and the mix-
ture left overnight. The following day the mixture was extracted with ether , the solvent dist i l led off, and t o
t h e res idue [consisting of n - b u t y l alcohol and o-(7-hydroxypropyl)phenol] was added pyr td ine (17 ml) in e t h e r
(50 ml) and AcCI (16.2 g), and the mixture ~ s left overnight. The following day the reac t ion mass was
boi led fo r 1 h and the solid fil tered off. E ther and butyl ace ta t e were dist i l led from the filtrate in v a c u u m and
o-(7-aceto~ypropyl)phenyl ace ta t e (14.1 g : 81~) was iso la ted having bp 128-129" (3 ram); riD2° 1.4970, which
accord ing t o GLC data contained practically no contamination by isomers . Found: C 66.13; H 6.84~%. ClsH16-
04. Calcula ted: C 66.08; H 6.83~.

2-n-HexTl-l ,2-oxaborepane (XXV) from 2,3-Dlhydrop) ,ran. Dihydropyran (26.0 g) was added t o a s o l u -
t ion of te t ra-n-hexyldtborane (114.4 g) in absolute e t h e r (100 ml) and the mixture ~vas left overnight. Af~er
dist i l l ing off e t h e r t h e res idue was heated a t 120" fo r 2 h. Compound (XXV) (53.7 g : 94~,~) was obtained by d i s -
t l l lat lon . h a Hempel column and had bp 66-68" (1.5 ram); nD2° 1.4460. Compound (XXV) was boiled fo r 30
rain with methano l (15 ml) (to destroy impurities containing B -- H bonds) and dist i l led once aga in . Compound
(XXV) (50.9 E: 90~) was obtained having bp 60-62° (1 ram); nD~° 1.4420 which by GLC (polyethylene g lyco l on
xyltte 545, 90.) contained ~7~ (XXVI). Hydrogen peroxide (~30-~: 34 ml) was added a t 0-5° t o the obtained
(XXV) (18.2 f) in 20~ NaOH (20 ml). The mixture was left overnight, then sa tu r a t ed with K=COs, and extracted
with THF. A m l ~ u r e (8.3 g : 80~) of 93 : 7 1,5- and 1,4-pentanediols was isolated having bp 134-136" (12 ram);
nDz° 1.4498 (literature data fo r 1,5-pentanediol, bp 119-120. (10 ram), nDz° 1.4499 [20]).

2-n-Hexyl-l ,2-o~borepane Q~XV) from 6-Ethoxy-2,3-dihydropyran. 6-Ethoxy-2,3-dihydrol~,ran (20.0 g)
in absolute e t h e r (20 ml) was added t o te t ra-n-hexyidiborane (91.0 g) in absolute e t h e r (50 ml) and the mixture
was left overnight. E ther was dist i l led off and the res idue was heated a t 120-140" fo r 1.5 h . A por t ion (42.0 g)
was withdrawn from the reac t ion mixture, oxidized with ~30% H20~ (7 ml), and gave a 9 : 1 mixture (4.57 g :
75~) of 1,5-pentanedtol and 1,4-pen~mnedtol of bp 155-156° (30 ram), nD~° 1.4496. The remainder was dist i l led
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t h r o u g h a Hemps l column with metallic packing taking the fract ion with bp 80-100° (3 mm) (26.4 g). This f r a c -
t ion was heated with absolute methanol (15 m[) and then subjected t o frac t ional dis t i l la t ion. Compound (XXV)
(12.4 g : 70%) was obtained having bp 62-70° (1.5 mm); nDz° 1.4420, which contained ~10% (XXVI) accord ing t o
GLC.

S U M M A R Y

1. On alkaline hydrolysis of 6-bromobutyl-n-buty]boronic acid methyl ester replacement of the bro-
mine atom both by hydroxyl and methoxy[ groups took place.

2. Convenient methods have been developed for the synthesis of 1,2-oxaborinanes and 1,2-oxaborepanes
based on the alkaline hydrolysis of the corresponding 5-bromobutyl- or ~-bromoalky[boronic acids or their
anhydrides.

3. Hydroboration of o-allylpheno[, 2,3-dihydropyran, o r 6-ethoxy-2,3-dihydropyran with te t ra-n-butyl -
and tet ra-n-hexyldiborane gave 2-n-butyl-6,7-benzo-l ,2-oxaborepane and 2-n-hexyl-l ,2-oxaborepane as a p -
propr ia te .
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