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Abstract : 1,1-Diborylalkanes, prepared through hydroboration of 1alkynee using 

BH3:NE211512Ph complex, on reaction with Grignard reagent followed by 12/NaOR 

treatment and l1202/ClE~ oxidation give the corresponding mixed alkyl secorxlary 

alcohols. 

1 .l-Diborylalkanes can be readily prepared by hydroboration of 1-alkynee with 

Bl13:L13 complexes. l-3 These cornpour& can be also prepared using two equivalents of 

dicyclohexylborane, 2,3-dimetwl-2-butylborane arxi 8-m for the hydroborat ion of 

l-allq-nes. 4-7 Although, the latter methods give well-defined l,l-diborylalkanes, 

there will be always side products derived from the alkyl groups in applications 

utilizing these derivatives. In this laboratory, we have developed a convenient 

method for the generation of B2E8 using NaBl14/12 through modification of a reported 

prooedure.8’g In continuation of our efforts towards the applications of the 

N,N-diethylsniline-borane complex prepared in this way, 
lo-12 

we becsme interested in 

the preparation and utilixation of l,l-diborylalkanes through hydroboration of 

l-alkynes with the EH3:N(C2Fi5)2Ph complex. We describe here the resulte of these 

studies. 

In order to ascertain the fomtion of l,l-dibora derivatives, we have first 

carried out the hydroboration of l-deoyne (7.!ImW using E13:NK2E5)2Ph waplex 

6mM) in benzene. Oxidation of the intermediate boron B with E202/Oll-gives 

l-decanol in 82X yield and oxidation with m-chloroperbenxoic aoid gives 14ecanoic 

acid in 80x yield, indicating the formation of the l,l-dibera =pound in good 

yields in the hydroboration step. 
2 

BH,:N(C&~Ph 
RC=CH l 
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We have also observed that the reaction of n+utyllithim with i,l-diborylalkane 

prepared in this way affords boron-stabilized carbauions which upon treatment with 

certain alkyl bromides and esters followed by oxidation give secondary alcohols and 

carbonyl colspornds , respectively. Ihese results are summarized in Table 1. The 

yields are comparable to the yields reported with methods utilizing Hi3:‘THF for 

hydroboration. 7 

0 
I 1) n-BuLi 

R-Ct+-CM,-C-Ph - R-Ct&-U-l(E) B< 1), R_Ct+CH_Rl 

2) PhcolCb < 2) w-x bti 

3) &&/-OH 

Table 1:syntheais of 88oondllly alcohols and carbonyl ccqxnmds through reaotion of 

boron etabilized carbanion: 

Entry a Substrate Product 
b 

Yield(%) ’ 

1 PhCl+Br PhCH,CH(OH)(CH,),,CH3 t11 62 

2 H,C=CHC&Br H,C=CHCH,CH(OH)(CH&Hs PI 60 

3 H&(CH&CH20r H~c(%),CH(OH)(CH,)&H~ [31 59 

4 PhCOOCHJ PhCOCH2(CH,),CH, [41 61 

a) For entries l-3, alkyl bromides(lOmM), l,l-diboryldecane (7-M) and n-JMi 

(8ul,1.2h) were utilized. lhe organoborane was oxidized using mSIh202. For entry 4, 

metbyl benzoate (lOmM), l,l-diboryldecane (7.W) and n-FluLi (h1,l.m) were 

utilized. 

b) Product.8 were isolated by 001~~1 chrcrmtography [silica gel/hexane:ethyl acetate 

(95:5)1 and identified by spectral data (JR. ‘El k 13C WR). Products (l-4), have 

been reported in the literature.13-18 Satisfactory eleraental analysis data have been 

obtained for products 1 and 4 ( GtO. 1% and I&O. 2% ) . The ‘3C-NIR data (&pm/CIE13) 

are at3 follows:[ll 14.0, 22.6, 25.7, 29.3, 31.8, 36.6, 44.0, 72.7, 126.5. 128.6. 

129.6, 138.9. [21 13.7, 22.4, 25.4, 29.3, 31.7, 36.6, 41.7, 70.6, 117.7, 135.1. 

[31 14.0, 22.6, 25.6, 29.4, 29.6, 31.9. 37.5, 72.0. t41 14.0, 22.6, 24.3, 29.3, 

29.5, 31.8, 38.5. 128.0, 128.6, 132.6, 137.2, 200.5. 

c) Yield based on 1-alkyne utilized. 
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Table 2 :syntheade 0r eecadary eloohole thmqgh refmtion or i,l~iboryl&cane with 

mgm, rollawed by 0xidt3tion. 

Entrya Grignard reagent 
b 

Product Yield(%) ’ 

1 Q-MgBr ~-CH(OH)(CH2)sCH, r51 60 

2 Cl *MgBr Cl +CH(GH)(CH&CHS 

MgBr CH(GH)(CH&CHs 
3 

d> 00 

r71 

59 

57 

4 H&(CH&&Mg8r YC(CY),CH(OH)(CYMW 181 59 

5 (H&CHMgBr (HsWHCH(OH)@+Z~JCH, tQ1 52 

8 H.$=cHCfq4gBr H&-CHCH,CH(OH)(CH&Hs [jOI 50 

7 H&(CH&FCMgBr HsC(CHZhC=CCH(GH)(CYhCH;, [ill 32 

a) For entries 1-7, I,l-diboryldeame <7.5mM) and GrigInrd refqfemt prqared using Fmr 

CXbW, Mg (35mM) in lEF C3Oml) and BF3:OEt2 (2.M) were utilized. 

b) FVoducts were isolated by column chronmtogmphy [silica gel/hemeuo:ethyl aoetate 

(95:5)1 and identified by spectral data (IR, ‘El & ‘% WR). lhe produote 5,8 and 10 

have been reported. 14’ 15’ l7 Elemental analysie data tGk0.07X ami lkO.O2% 1 have 

been also obtained for corn@@@ 7,lO and 11. Mass spectral data (EI,M*-1) have been 

obtained for product 9. 13 c-EpIR data (3ppdcDcl3) ~6 aa r0ih8. 151 13.9, 22.5, 

25.6, 29.2, 29.5, 31.8, 32.2, 82.8, 115.5, 120.2, 129.6. 156.0. [81 14.0, 22.8, 

25.6, 29.3, 29.5, 31.8, 32.4, 63.0, 116.8, 125.0, 129.4, 154.9. I71 14.1, 22.7, 

25.8, 27.8, 29.4, 29.6, 31.9, 36.9, 37.2, 72.8, 108.7, 115.6, 120.2, 120.5, 122.0, 

124.9, 125.1, 126.0, 126.4, 127.7, 129.7, 134.8, 152.3, 154.1. [81 14.0, 22.6, 25.6, 

29.4, 29.6, 31.9, 37.5, 72.0. I91 13.9, 17.0, 18.8, 22.6, 26.0, 29.2, 29.6, 31.9, 

33.4, 34.1, 76.7. I101 13.7, 22.4, 25.4, 29.3, 31.7, 36.6, 41.7, 70.6, 117.7, 135.1. 

IllI 13.8, 14.0, 16.6, 22.2, 22.8, 25.2, 28.4, 29.3, 29.5, 31.0, 31.9, 38.2, 62.7, 

81.5, 85.4. 

c) Yield based on l-alkyne utilized. 

Although. the reactions described in Sohemee 1 and 2 have kmwn for a loog time, 

the l.l-diboryl compounds have not received mch attention. We anriaa@d that the 

a-boramaghesium halide formed through the addition of Grignard reagent to l,l-diboryl 

canpounds on treatment with I,/OE- would lead to rearrangement of the alkyl group 
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through a-ialoboron intermediates, resulting in the formtion of secomky alkyl 

boron ompmuxle as shown in Sohme 3. 

BHS 
-N” R-C=di 

- R-CH&H( e< Rugx 
e< - 

w w & 
Rl wwm 

R-CH.&e(,, - R-Ct&“-OH 

We have found that this is indeed the case. when the reaction was carried out 

with l-deoyne<7.5mMI, Bl13:N’C2E5>21h GsM), PhM@r (1CsW aml 12 (IWI the 

corresponding secorxlary alcohol has been obtained in mderate yield ( 5W arter 

11202/011~ oxidation. 

It ie assuned that the l,I-diboryl polymers breakdoun to the a-boraalkylmgmsim 

brmide <Soheme 3) on reaction with B@X . However, the alkyne and Bl13:NK!211512Ph 

oomplex are used in 3:2 ratio and the stoichiometry Scheme 3 ) requires involvmemt 

of alkyne and boron in 1:l ratio. It W thought that the 

equivalent amomt of F#gX to form RR3 in situ would be helpful 

the l,l-diboryl polymers <Scheme 3). 

use of W3:OEt2 aml 

for the bmakdom or 

B< 
IItCH*-R w 

R-Cl&-CH< R’Mgx /BF, 

B< 
N R-&H- BCF w 

We have observed that the yield of the seumky alcohol is increased by about 

10% when the reaction was carried out using l-decyne (7.5&l, E13:N<C2E5)2Ph <5mW, 

PMgx WlrliH) aml BF3:OEt2 <2.5&). <See experimental eection ror details). Heme, 

we have carried out al 1 transformations outlined in Table 2 in this way. Several 

mixed alkyl carbimle have been synthesized following this procedure (Table 2). 

In order to examine the intermediacy of a-boraalkylmgnesira bromide, we have 

examined the alkylation-carbonylation process <sChere 511*. Eowever, the expeoted 

trialkyloarbiuol wae nut formed and the oorrespoodiug secoudary alcohol, resulti- 
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from alkylation of the intermediate a-boraalkylllagnesiun bromide, was obtained in 30% 

yield. 

!xxWE5 
MM 

6Hs:N(GHs),Ph 
L R-CH2-;H-8( 

w 
RC=CH + RCH&H 

(W-n-butyl) w 

R-C&-CH<c;-CH=CY 

-Br 
-> R-CY-CH< 

CY-CH-C& co c I 
OH 

YT 1 
W&/-OH OH 

I 
R-CH,-CH-CH2-CH=CH, 

30% 

lhis observation indicates that although the intermediate has the property 

expected for a-horaalJ@mE@nesila brcmide, it may not be precisely the FUX2CEtMgX)E%( 

species. Ihe intermediacy of a-boranlkylmagnesi~ brmide w~cl further ascertained by 

carrying out the alkylation with ally1 brcmide and the reaction with methylbenzoate 

&Aeme 6). 

PhCOOCH, 
w 
I 

R-CH2-CO-Ph A 
H&=CH-CH#r 

R-CH-B-R2( - R-CH-CY-CH=CH, 
YO H202/-OH 

AH 

lhe mixed dialkyl carbinola and dialkyl ketones can be prepared through 

carbonylation I9 and cysnidatic8 of trialkyl boranes under certain conditions. lhe 

transformation described here is a good alternative to these metlxds, although in the 

present case three out of the four alkyl groups derived from the Grignard reagent are 

net utilized. Since one of the alkyl/aryl groups is prepared through a method not 

involving hydroboration, it is possible to prepare carbinols containing unsaturated 

moieties following the procedure reported here. Also, the zinc-boron organcme tall ic 

species, structurally similar to the magnesimboron derivatives suggested in Scheme 

3, have been proved to be useful synthetic intermediates. 
21 

Al tm precise 

structure of the intermediate a-boraalkylmgnesiu speciee is not u&eretood, the 

reagent system should be useful for synthetic applications. 
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General : Benzene distilled freshly over benxophe~aodiur ketyl was ueed as 

solvent for all experiments. Infrared spectra were recorded on a Ferkin-Elmer 

spectrometer 1310 with polystyrene aa reference. ?WQ Bpectra were recorded on 

JECL-FE-100 and Bruker-AC-200 epeotrometers in deuterated chloroform wing 

tetramethylsilane as internal atazxkud. lhe chemical shifts (5) are expreeaed in ppa~ 

down field from the sigrml for internal Me4Si. Eleaental analyses were performed on 

a Perkin-Elmer eleaental analyzer model-240 C. TLC platee coated with silica gel 

were used with hexane/ethyl acetate mixture as eluent and apote were developed in 

iodine. For column chramtographio purification tier gravity, ool\an grade eilica 

gel (100-200 mesh size) mra employed. l-Beoyne was prepared followir@ a reported 

procedure. 22 lhe n-butyllithiux wa8 cuaaeroial sample supplied by Merck, Germny. 

React ion of 1, l-diboryldecane with rrBuLi / FhQ12Br 

The E!E3:N(C2B5)2Fh complex (5&f) was prepared in situ by bubbling diborane, 

generated by dropwise addition of iodine (1.27g, 5aW in diglyw (l(kl) to NaH14 

(0.4g, 1OmM) in diglyw Gml) at 25OC, into a eoluticm of N,N-diethylaniline (0.75g, 

5&l) in dry benzene <5Oml) for lh.’ 1-Beoyne <l.O4g, 7.5&W WIIE edded at 25OC, 

stirred for 0.5h and refluxed for Bh. Ihe reaction mixture waa cooled to 10°C end 

n-butyl lithiun (881, 1.2W was added slowly. lhe contents were further stirred for 

2h at 25’C. Benxyl bromide (1.71g, U&M) was added and further stirred for Bh. lhe 

reaction mixture was quenched with water (%11) and oxidized using 3N NaCB (IOml) arkI 

B202 (30x, 101111). lhe organic layer was washed with 3N lK!l (26ml), water, brine and 

dried over anhydrou~~ Mgm4. After evaporation of the solvent end purification by 

chromatography on silica gel coltxan (hexane:ethyl acetate/QO:lO). I-phelIy1 

undecan-2-ol (1.15 g, 62%) was isolated. m (neat.1 : u_ 3350, 3050, 2950, 1600, 

740. 700 cm-‘. GWlR G@pm/CBC13) : 7.40-7.15 (m,5l?), 3.W3.80 (I, lli), 2.90-2.60 

(n,2li), 2.30 (e,lH), 1.7-1.2 (m,ltQi), 0.95-0.80 (t,3E). ‘Ihe 13C EElR data are 

sunumrized in footnote (b) Table 1. Anal. calcd. for C171$$ : C, 82.20 ; Ji, 11.38 

Found C. 82.15 ; H. 11.41. This oompoutxl has been reported. 

Reaction of 1 ,l diboryldecsne with n-BuLi / FhCUKB3 

The 13113:NUZ2115)2Fh complex (51&0 wae prepared in situ a~ above.8 l-Becyne (1.04 

g, 7.5&f) was added at 25OC. stirred for 0.5h and refluxed for 6h. lhe reaotion 

mixture was cooled to 10°C ard n-EkrLi (8ml. 1.W wtu3 added slowly. ‘Ihe contenta 

were further etirred for 2h at 25OC. Methyl benxaate (1.38g, 1OmM) WE added and 

further stirred for 6h. lhe reaction mixture was quenched with water (5ml). lhe 
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organic layer was separated and the aqueous layer was extracted with ether GX2Oml). 

‘Ihe combined organic extrnct was washed with 3N RCl (ZRnl), mtter, brine and dried 

over anhydrous MgW4. After evaporation of the solvent and purification by 

chromatography, on silica gel column (hexane:ethyl acetate/QO:lO), I-phenyl-l- 

undecanone (l.lg, 61%) was isolated. IRfneatI: umax 3050, 2950, 1700, 1800, 700 

aI-‘.llI-NhR (Gppn/CBCl3): 8.0-7.9 (d,ZB), 7.6W7.40 (m,3H), 3.00-2.90 (t,2R), 

1.80-1.15 (m,16BI, 0.95-0.80 (t.3H). lhe ‘$NMR data are mrized in footnote (b) 

Table 1. Anal. calcd. for C17B260 : C, 82 87; H, 10.64 Fourxl C, 82.78: B,10.80. 

lhis ccmpound has been reported in the literatvre. 16 

Reaction of l,l-diboryldecane with PhEfifw‘ / 12-lMl 

The H13:N(C2115)2Ph complex (5nW was prepared in situas ab~ve.~ I-Ikcyne (1.04g. 

7.51&i) was added at 25OC and stirred for 0.5h. ‘lhe contents were ref luxed for 6h 

and cooled to 1oOc. BE3:OEt2 <0.35g, 2.5mM) was added and the contents were brought 

to 25OC and stirred further for 11~. The PhMgBr, prepared using FhBr UC@W and Mg 

(35mM) in ‘lEF (3&01) was added to the reaction mixture at 10°C. The reaction mixture 

was stirred for lh at 25’C and refluxecl for 2h. Iodine (5g, 2OmW in benzene GOml) 

was added dropwise to the reaction mixture at 10°C and further stirred for 2h at 

25OC. Aqueous NaCR (3R, 3Oml) solution was added drop wise to the reaction mixture 

and stirred further for 2h. ‘lbe reaction mixture was oxidized using R202C30%, 2Oml). 

The organic layer was separated and the aqueous layer was extracted with ether 

(2x2&0). The combined organic extract was washed with 3N RCl (2Oml). water, brine 

and dried over anhydrous MgQC4. After evaporation of the solvent and purification by 

chromatography on silica gel column (hexane:ethyl acetate/95:5), 1-phenyl-l-decanol 

(l.O5g,60%) was isolated. 

cm-i. 

IR (neat) :umax 3300, 3050, 2950, 1600, 1480, 760, 700 

lH-NMR (Gppll/CIlCl 1 7.32-6.66 (m,5llI, 3.84 <s,lH), 3.64 (t,lH), 1.68-1.00 

(m,16Il), 0.84 (t,3E). 313C-?MR data are The sursaarized in footnote (b) Table 2. This 

ccmpourxl hae been reported. l7 

Reaction of l,l-diboryldecane with allylmagnesiun bromide / 12-MCB 

The EX13:N(C2R5)2Ph complex CinN) was prepared in situ aa above. 8 1-Becyne (l.cMg, 

7.51&f) was added at 25OC and stirred for 0.5h. l’be contents were refluxed for 6h and 

cooled to 10°C. BF3:OEt2(0.35g, 2.5&i) was added and the contents were brought to 

25OC and stirred further for lh. Al lykignesium brcmide, prepared using ally1 

brcmide (301&i) snd Mg (351&l) in lEF Whnl) was added to the reaction mixture at 10°C. 

The reaction mixture we.9 stirred for lh at 25OC and refluxed for 2h. Iodine <5g, 

2OmM) in benzene (201x1) was added dropwise at 10°C and the reaction mixture W~LB 

further stirred for 2h at 25OC. Aqueous NaCB (3N, -1) solution was added drop wise 
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to the reaction mixture and etirred further for 2h. lhe reaot ion mixture _ 

oxidized using H202<30X,2(bal). lhe organic layer _ separated and the aqueaia laxer 

was extracted with ether (2x2(M). The cc&i& organic extract was washed with 3N 

HCl <2CW), water, brine and dried over anbydroua MgSO4. After WaPOratiOn Of the 

solvent and purification by chromtography on silica gel calm (hexane:ethYl 

acetate/95:5), tridec-l-en-4-al <0.74g, 50%) _ isolated. 

3080, 2935, 2860, 1645, 1465, 900 an-i? 

Ill (neat) :u_ 3360, 

E-WR <6p&CEC13): 5.895.73(s, IHI, 

5.17-5.10(m, 25). 3.61(r, lH), 2.35-2.08<m, PI), 1.80(s, ill), 1.50-1.2O(m,16il), 

0.90-0.80(t, 3lI). lhe ‘3CNMR data are mized in footnote (b) Table 2. Hs (EI) 

: 04+-l) 187. Anal. calod. for Ci3H26O : C, 78.72 ; H, 13.21 Found C. 78.65 ;H, 

13.19. lhie canpwnd has been reported in the literature. 14 

Reaction of l,l-diboiyldecane with iaopropy lmgWaiu-bromide / I2-lMi 

The ES13:N<C2E5’2Ph oompl 8x (5&i) mrs prepared in eitu aa abmm. 8 
1-m 

(1.04g. 7.5&i) nae added at 25OC aixl stirred for 0.5h. The contenta were refluxed 

for 6h and cooled to 10°C. ElF3:oEt2 (0 35g, 2.5&l) yI(LB added tuxl the oontente -0 

brought to 25OC and stirred further for lh. Isopropylnmgneaium bramide, prepared 

using isopropyl bromide (30 mH) and Mg (35eH) in TllF (-1) was added to the re!aotiOn 

mixture at 10°C. lhe reaction mixture was stirred for lh at 25OC and refluxed for 

2h. Iodine <5g, 2CM4) in benzene (2Uml) was added dropwiee at 10°C and the reaction 

mixture mae further etirred for 2b at 25OC. Aqueous l&OH (3N, 3(kl) solution MLB 

added dropwiee and q tirred further for 2h. The reaction mixture was oxidized using 

H202 (30% 2l-M). Ihe organic layer mrs eeparated and the aqueous layer was 

extracted with ether (2-l ). The ccmbined organic extract vaa washed with 3N EC1 

GOml), water, brine and dried over anbydraus Mgss04. After evaporation of the 

solvent and purification bu chromatography on eilica gel column (hexane:ethyl 

acetate/B5:5), 2_methyl,3+odecano 1 (0.78g,52W wae isolated. 

2900, 1440 al-‘. 

Ill (neat) V_ 3250, 

%I-WR WpmKDC13) 3.2-4(m,lH), 1.64-0.92(m.l6llH), 0.88-0.6O(m,BE). 

lhe ‘3C* data are mized in footnote (b) Table 2. MS (EI) : 04+-l) 109. 

Reacton of l,l-diboryldecane with V’ca2’2V ’ lY=-?P 

‘lhe l?l13:N(C211512Ph complex (5&i) was prepared in situ aa above. * l-Deoyne c1.04g. 

7.5mM) mre added at 25OC and stirred for 0.5h. The contents were refluxed for 6h and 

cooled to 1oOc. BF3:OEt2 (0.35g. 2.M) was added arxl the contents were brought to 

25OC and stirred further for lh. The E3CKl12~2C712WBrr prepared wing E$X 5’2?z?r 
<U) arxl t4g (35mH) in IBF <3&l) was added to the reaction mixture at 10 C. The 

mixture was stirred for lh at 25OC and refluxed for 2h. Ally1 bromide (1.2Og, Kh@i) 

was added dropwise to the reaction mixture at 25OC and further stirred for 3h at 
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25OC. Ihe contents were oxidized by the addition of 3N Naae (1011) followed by 

dropwise addition of H202 (16%. 15ml). The mixture w stirred r0r 2b at 25OC. lhe 

organic layer mse separated snd the aqueous layer was washed with ether <2x2CMl). 

‘Ihe combined organic e&act was washed with 3N EC1 <2x2&1), nater, brine and dried 

over anhydrous UgSO4. After evaporation of the solvent and purification by 

cbronmtograpby on silica gel column (hexane:ethyl acetate / 95:5), tridec-l-en-rl-ol 

(0.47g, 32%) was isolated. Spectral data were identical with the data of this 

product obtained in the earlier experiment (Table 2). 

Reaction or 1, l-diboryldecane with H3CKE2~2Cli2t@r / phoooca3 

‘lhe Bli3:NK2115)2Ph complex G&i) mts prepared in situ aa above. 
8 1-Decyne <l.O4g, 

7.5mH) was added at 25OC and stirred for 0.5h. The contents were refluxed for Bh and 

cooled to 1oOc. FSF3:OEt2 (0.35g, 2.5rd4) was added and the contents were brought to 

25OC and stirred further for lh. ‘Ihe H3C(QJ2)2CJ12+gBr prepared using E$(CE$2C32Br 

(3omM) and Mg (35mM) in ?HF <3Oml) was added to the reaction mixture at 10 C. The 

reaction mixture was stirred for lh at 25OC and refluxed for 2h. Methyl benzoate 

(1.36g. 1OmM) was added dropwise to the reaction mixture at 25OC, and further stirred 

for 3h at 25’C. The mixture was quenched with miter <5ml). lhe organic layer was 

separated and the aqueous layer was washed with ether Ux2Oml). The cunbined organic 

extract was washed with 3N HCl G!x2Chnl), water, brine and dried over anWdrous MW4. 

After evaporation of the solvent and purification by chromatography on silica gel 

column (hexane:ethyl acetate / 90:10), I-Phenyl- 1-undeoan~ne (0.68g, 38%) was 

isolated. Spectral data were identical with the data of this product obtained in the 

earlier experiment (Table 1). 

Attempted cfkrbonylation reaction with Alkylated a-boraalkyl~elu bride 

l’he E#13:N(C2H5)2Ph mplex (5mW was prepared in situ as above.’ 1-m (l.O4g, 

7.5mM) was added at 25’C snd stirred for 0.5h. ‘lhe contents were refluxed for 6h arxl 

cooled to 10°C. BF3:OEt2 (0.35g, 2.M) was added and the contents were brought to 

25OC and stirred further for lh. ‘lhe E3CKZ2~2CX2-MgBr prepared using E3C( 3)2%Br 
(3&&l) and Mg (35&l) in ‘IHF <3oml) was added to the reaction mixture at 10 C. The 

reaction mixture was stirred for lh at 25OC and refluxed for 2h. Ally1 bromide 

(1.2Og, 1OmM) was added dropwise to the reaction mixture at 25OC and further stirred 

for 3h at 25OC, ethylene glycol (1Oml) WBS added and the reaction mixture was 

brought to 100°C. It was stirred further for 6h at 100°C while bubbling carbon 

monoxide through it . The reaction mixture is then brought to 25OC, 3N NaOE (2Oml) 

was added and the oxidation carried out by the dropwise addition of 11202 (16%, l(knl). 

The organic layer was separated and the aqueous layer was washed with ether (2x2Oml). 
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The combined organic extract was washed with 3N EC1 (2x2&11),3N NUI Ux2Chl), water, 

brine and dried over anhydrcus MgSO4. After evaporation of the solvent and 

purification by chrcmatogra~ on silica gel cclran (hexane:ethyl acetate / 95:5), 

tridec-l-en-4-ol (0.44g, 30%) was isolated. Spectral data were identical with the 

data of this produot obtained in the earlier experiments. 
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