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Abstract-The synthesis and the physical properties of some optically active 1,4diaikylbuta-1.3dienes are 
reported. The synthetic processes employed were essentially stereospecilic. NMR, UV and CD spectra of these 
compounds provide information on the main conformation of the conjugated diene system, which was shown to be 
s-tmns planar. 

While the synthesis’-” and study of the physical pro- substrates for the stereoselective synthesis of 1,4 - dial- 
perties of 13-dienes are widely reported, to date only a kylbuta - 1,3 - dienes. The availability of such compounds 
few optically active alkylbutadienes have been should permit the investigation of the chirooptical and 
described. ‘Z-M Recently the synthesis of (E)(3S,7S) - 3,7 - conformational properties of alipbatic non-rigid chiral 
dimethyl - 4 - methylenenon - 5 - ene from (S) - 3 - dienes. 
methylpent - 1 - yne has been rep~rted,‘~ and, in this We report here the synthesis and some conformational 
context, it is interesting to note the use of chiral acetylenic studies on a series of optically active 1.4 - dialkylbuta - 

I,3 - dienes 2, having two chiral carbon atoms. we also 
evaluated the stereospecificity of some synthetic 

‘For Part I see Ref. 21. methods reported in literature. “’ 
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Synthesis of the dienes 
(Z,Z)(3S$S) - 38 - Dimethyldeca - 4,6 - diene 2a was 

obtained (79% yield) by reduction of the corresponding 
diyne 3 with dicyclohexylborane in THF, followed by 
protonolysis by acetic acid’ (Scheme). Compound 3 was 
prepared by Glaser’s method from (S) - 3 - methylpent - l- 
yne la” (78% yield). (Z,Z) 21 was recovered by dis- 
tillation from the reaction mixture and then put&d by 
preparative GLC: in fact, the GLC analysis of crude 2a 
has shown the presence (9%) of the corresponding enyne 
system.’ 

The preparation of (E,E)2 was performed by treating 
the alkenyldiisobutylalane 4 with cuprous chloride in 
THFB (Scheme). 4 was obtained by addition of di- 
isobutylaluminium hydride to a solution of 1 in hexane. 
The conversion of 1 into 4 was shown to be incomplete: 
indeed the GLC analysis of a sample of the reaction 
mixtures revealed the presence of the alkynyldiisobutyl- 
alane derived from la” and (R) - 3,4,4 - trimethylpent - l- 
yne lb” (10% and 20% respectively). The subsequent 
treatment of 4 with cuprous chloride’ gave (E,E)2a and 
(E,E)2b in 75% and 57% yields respectively. 

The synthesis of (E,Z)2 was carried out via bydro- 
boration of 1 with thexylborane; followed by alkaline 
iodination’ (Scheme). Thus, a sample of 1 was converted 
to 5 and subsequent treatment with trimethylamine N- 
oxide gave the dialkenylborinate 6. Then 6 was iodinate 
in alkaline solution and a mixture of (E,Z)2 and (E) - 1 - 
iodoalk - 1 - ene 7 was recovered. The yields of the 
reaction were not excellent, owing to the competitive 
iodolysis of the alkenyl-boron bond to compound 7. The 
migration of the alkenyl groups seems to depend on the 
bulkiness of the substituents in the a-position with 
respect to the triple bond in 1: in fact the yields decrease 
drastically from (E,Z)2a (76%) to (E,Z)2b (30%). 

It is to be observed that, whereas (E,Z)2b was recov- 
ered from the reaction mixture by distillative work-up, 
(E,Z)2a was obtained by preparative GLC, as the dis- 
tillation of the crude compound caused appreciable 
isomerisatioli to (E,E)2a.” 

Determination of the optical purity of the dienes 
The optical purity of the dienes 2 prepared could be 

estimated by catalytic hydrogenation to paralBns. 
However, recent investigations have shown that the 
hydrogenation of chiial olefins in the presence of Raney- 
Ni occurs with partial racemisation,= moreover the 
maximum rotatory power of the parafBns is not known 
with any confidence. For this reason we preferred to use 
other methods for stereospecifically converting 2 ‘into 
substrates of known optical purity. Therefore the rela- 

tionship between the optical purity and the rotatory 
power of 2 was evaluated by conversion into the cor- 
responding ozonide, followed by reduction with LAH” 
to (S) - 2 - methylbutan - 1 - 01 88 and (R) - 2,3.3 - 
trimethylbutan - 1 - 018b’* (Table 1). The data obtained 
indicate that the sequences adopted for the synthesis of 2 
occurred with high stereospecificity and did not involve 
the carbon atom in the a-position with respect to the 
triple bond. 

Spectmscopical data and confonnational studies 
The dienes 2 were cbaracterised by their IR and NMR 

spectra. The IR spectrum of (Z,Z)2a is consistent with 
the proposed structure, it has three absorptions (stretch- 
ing vibrations of the double bond) in the 1760-1600 cm-’ 
region and a sharp band (bending-out-of-plane vibration) 
at 738 cm-‘, consistent with the literature23” (Table 2). 
The IR spectra of (E,E)2 show the bending-out-of-plane 
frequencies of conjugated (E) double bonds at 
9115 cm-‘,= while the IR spectra of (E,Z)2 reveal two 
characteristic absorptions at 980 and 947 cm-‘,” and two 
bands of medium intensity in the 75&72Ocm-’ region 
(Table 2). The spectrum of 2a shows absorptions at 
77Ocm-‘, attributable to the rocking vibrations of the 
methylene groups, while those of 2b reveal two bands at 
1238 and 122Qcm-‘, characteristic of the skeletal vibra- 
tions of the 1,2,2-trimethylpropylic group= (Table 2). 

The NMR spectra of compounds 2 are very complex; 
initial assignments were made through spin decoupling 
experiments and by comparison of the spectra with those 
reported for dienes of similar structures.‘~‘-m In 
particular the resonances of the diene protons were 
computed with an IBM 3701158 computer using the itera- 
tive program LEQUOR 3.= Table 3 reports the chemical 
shifts of the diene protons, together with the relative 
coupling constants. The diene protons of (Z,Z)Za and 
(E,E)2 give rise to spectra of the AA’BB’ type, while the 
(E,Z) isomers show spectra of the ABCD type. Accord- 
ing to the literature, ~7 the downfield signals are attrib- 
utable, in all cases, to the protons at positions 2 and 3. 
The values of the % (-10 Hz) and % constants 
(-ISHz), which are of a diagnostic use in establishing 
the contiguration of the double bonds, contirm the struc- 
ture of the dienes 2 prepared. 

It is known that the most stable conformer of buta-I$- 
diene derivatives; not substituted in the l- and 3-pobi- 
tions, is the planar s-tram one,29 thus a planar s-truns 
form is to be expected also for compounds 2. In the case 
of (E,E) and (Z,Z)2 the planar conformation has an 
inversion centre and should obey the mutual exclusion 
rule, implying a limited number of frequencies in the IR 

Table 1. Optical activity-optical purity of the diems 2 . 

R\i 

Alkyne - OptiCal Diene 
CH-CHZGH . 

Me’ 8 OptiCal 

1 [alnao(neat) purity 96 2 Mo2r ‘[a]o~(neat) purity 46 

1P +42.11 b (ZZ)h tn.55 ExR=Et -5.25 9O.T 
t41.81 FlS 
t41.28 lI8k 

(E.E)2a t80.67 -5.30 91.V 
(E,Z)2r t55.48 -5.15 88.5’ 

(heptane) 
lb -10.36* 82.3’ (E.E)2b -88.02 8b: R- Bu’ -34.30 02.8” 

(heptane) (ethanol) 

‘Recovered by reductive ozonolysis of 2. ‘L. Lardicci, C. Botteghi and E. Bencdetti,J. Org. Chem. 31.1534 (1966). 2. Rossi, 
P. Diversi and G. 1~0~~0, Gazz. Cgim. Ital. YS. 1391(1%8). dDetermincd at 25Y!. ‘A. M. C~~~NBBO, G. Giimelli end L. 
Lardicci, Atti. Sot. Toscuna Sci. Nat., Mem. AEO, 40 (1973). 
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Table 2. IR abso~tions of the dknes 2 

Frequencies (cm-‘) 
6‘ CHZ PCHl Skeletal 

%C W-II 8t.k 8, Me vibrations 

(Z,Z)2r 1600,1690,1750(w) 738(s) 1370,1380(s) 1455-1465(s) no(m) 
(E,E)Za 985(s) 1370,1380(s) 1455,1465(s) 77Ym) 
(E,EPb 95(s) 1375,1385(s) 1455-1475(s) l22&123tt(m) 
(E,ZDa 980.947(s), 747(m) 1370,1380(s) 1455-1460(s) no(m) 
(E,Z)?b 980,948(s). 1365-1375 MO-1470(s) 1220-1238(m) 

72.5,770(m) 

spectra.29 It is interesting to note that ‘J, values for 2 
approach the theoretical value for a planar s-truns con- 
formation” and the experimental value measured for 
butadiene (10.4Hz), which has been reported to be 
mainly (97%) planar s-trans.32 Even the long-range 
coupling constants are consistent with 2 having the 
planar s-Puns conformation, at least at room tempera- 
ture. 

In addition, 3J~ coupling constants provide some in- 
formation about the more stable conformations of the 
bond between the diene carbon atom and the a-chiral 
carbon atom?3 These coupling constants are higher in 
(Z,Z)2 than in (E,E)2; accordingly, these constants are 
diierent for (E,Z)2. The ‘JJvic coupling constants related 
to the (Z) double bonds are co. lOHz, whereas those 
relating to the (E) double bonds decrease to 7_8Hz, 
indicating that the prevailing conformers are those hav- 
ing the proton bound to the a-chiral carbon atom anti to 
the (Z) bond and goache to the (E) bond. 

UV and CD spectra 
The UV spectra of conjugated dienes have been 

widely studied,-’ and some empirical rules relating 
wavelength of absorption maxima to substitution of the 
diene chromophore have been derived.“37 An in- 
vestigation of the UV absorption properties of 2, in 
heptane at 2X, gave the data reported in Table 4 and 
Figs. 1 and 2. In all the cases the UV spectra are 
characterised, in the 260-19Onm region, by a relatively 
intense band, centered around 235-230 nm, and assigned 
to the S-W* transition.35 A comparison of the UV 
spectra of 2 shows a bathochromic shift of the absorp- 
tion maxima changing the configuration of 2 from (E,E) 
to (Z,Z). This red shit may be rationalised by consider- 
ing that both the alkyl substituents in (Z,Z)2 can interact 
with the central single bond of the diene chromophore, in 
(E,Z)2 we have only,one of these interactions, whereas 
no interaction is possible in (E,E)Z.” 

All the dienes examined show, in addition to the 

Fig. 1. Absorption spectra (upper curves) and CD spectra (lower 
curves) of (Z,ZJZa (* * . . . a). (E,Z)fr ( -). and (E,RPa (-) 

in heptane at 25YL 

I , I 1 I 6 1 

190 210 230 250 

A, nm 

Fii. 2. Absorption spectra (upper curves) and CD spectra (lower 
curves) of (E,Z)Zb ( ------)zyl (E,E)2b (-) in heptane at 
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Table 4. UV and CD spectra of the dines 2 in heptane at 25°C 

Diene 
uv CD 

A Inn) E A ,nm, AE 

(Z.Z)2rS 

(E.ZPab 

(E.EW 

(E.Z)Zb’ 

(E,EUb’ 

241 (sh) 
235 
229 (sh) 
220 (sh) 
212 (sh) 
240 (sh) 
233 
228 (sh) 
220 (sh) 
211 (sh) 
238 (sh) 
231 
225 (sh) 
220 (sh) 
210 (sh) 
243 (sh) 
234 
228 (sb) 
2m (sh) 
210 (sh) 
240 (sh) 
233 
221 
220 (sh) 
210 (sh) 

19,700 
m.ooo 
24,900 
16.800 
9.800 

18,400 

2: 
l8:txtl 
9.400 

19AaJ 
3OoJaO 
m,ooo 
22+@M 
11,700 
18.800 
26500 
25200 
17.300 
8,700 

19,700 
31,700 
29,500 
22,100 
II,600 

iii 
226 . 
210 (sh) 

+1.9 
t3.28 
+3.3 
*2.s 

240 (sh) t1.5 
235 t2.41 
226 t2.41 
220 (sh) t1.6 
212 (sh) t1.0 
238 (sh) t1.7 
232 +3.01 
227 t3.41 
222 t3.41 
213 (sh) t2.0 
241 (sh) -2.4 
232 -3.85 
226 (sh) -3.5 
220 (sh) -2.4 
215 (sh) -1.1 
238 (sh) -3.2 
232 -5.30 
225 -4.14 
220 -4.01 
215 (sh) -1.2 

‘Optical purity 90%. bOptical purity 87%. ‘Optical purity 82%. 

absorption maxima a series of shoulders at shorter and 
longer wavelengths. The vibrational spacing of the fine 
structure observed, which has been generally attributed 
to vibrational sublevels,W is cu. 110&14SOcm-‘, fitting 
very well the vibrational frequencies of the IR spectra 
(Table 2). 

The UV absorption maxima of the compounds 2 
(Table 4) further con&m the prevailing planar s-tram 
conformation. Indeed 2 exhibit high extinction 
coelkients (e = 26,000-32,000), consistent with dienes 
which are planar s-trans.” 

The CD spectra of 2, registered in the 26&19Onm 
range, show the presence of a band of relatively high 
intensity, centered approximately at the same 
wavelength as the UV absorption maximum (Table 4, 
Fii. 1 and 2). The values of be, observed are one 
order of magnitude greater than those of a diene of 
similar structure, such as (E)(S) - 5 - methylhepta - 1,3 - 
diene,” and comparable with those of di(4 - methyl- 
cyclohexylidene)-ethane, a more rigid diene, which is 
mainly in a planar conformation.” In addition the AE ,,,= 
values of 2b are greater than those of 2s and the 
difference may be explained on the basis of the higher 
conformational homogeneity of 2b. However it is worth 
noting that the aliihatic chiral dienes prepared show . 
relattvely htgh values of Aemu, w hi h c put the allied 
chromophore between the inherently dissymmetric 
(skewed) and symmetric (asymmetrically substituted) 
diene chromophore.” 

Even if the dienes 2 are essentially in a planar con- 
formation, as indicated by IR, NMR and UV measure- 
ments, the CD data, collected so far, do not permit us to 
explain the nature of optical activity in dienes 2 and the 
slight inherent dissymmetry of the chromophore, twisting 
of the individual double bonds and the contribution of 
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the chiral centres in the substituents, could be invoked to 
explain the signt and intensity of their CD bands.= 

ExPmMmTAL 

All m.pr and b.ps are uncorrected. IR spectra were recorded 
on a Perkin-Elmer 225 spectrometer as liquid films. NMR spec- 
tra were determined in CDCI, soln on a kol JNM-PSI00 
(100 MHz) spectrometer and interpreted by using an IBM 370/158 
comouter: chemical shifts are given in ppm from TMS as the 
in&ml standard. Splitting pattims are d&dined as s. singlet: d. 
doublet; t. triplet; dd, doublet of doublet; m. multiplet. UV 
spectra were measured in heptane at 25°C with a Cary 14 
recordii spectrophotometer. Mass spectra were taken at 7OeV 
on a Varian Mat CH7 mass spectrometer; only the main ions are 
listed. Gptical rotations were measured on a PerkiiElmer 142 
automat& spectropolariieter: unless otherwise specilIed, rota- 
tions refer to pure liquid. CD spectra were recorded on a Jobin- 
Yvon III Di&rograpi~ in heptahe at 25°C. GLC was carried out 
with a Perkin-Elmer F3OA gas chromatograph (flame ionization 
detectors) equipped with columns (2 m X 0.29 cm i.d.) packed 
with 5% siliione SE 301 on 80/100 chromosorb A or with 12.5% 
Apiexon M on 80/100 chromosorb W(NAW) and a Perkin-Ebner 
F21 preparative gas chromatograpb. equipped with 3 m X 0.8 cm 
column packed with 20% Apiexon M on 45/60 chromosorb A. All 
air-sensitive reactions were carried out under N1. Solvents for 
reactions were purified if necessary before use by distillation 
from suitable drying agents. Grganic extracts were always dried 
over anhydrous Na&!Q. Anhydrous Cu&X was used after ac- 
curate purilication.~ Dicyclohexylborane and thexylborane were 
prepared by addii at -5’c a 1.3 M THP solution of borane to 
THF solution of cyclohexene and 2 - methyl - 2 - butene 
respectively.‘-’ Diiibutylaluminium hydride was obtained by 
heating triisobufylaluminium at 1 KPC (15 mm&) for 16 h. (S) - 3 - 
Methylpent - 1 - yne la, [o]o= t 42.11 and (R) - 3,4,4 - tri- 
methylpent - 1 - yne lb, [oJou- 10.36 were obtained through 
reported sequences from the corresponding a-olellns.‘*” 

(Z,Z)(3S,8S) - 3.8 - ~methyldeca - 4.6 - dime 2a A steady 
stream of oxygen was passed into a well-stirred mixture of 
0.05 mol of Cu#&, 25 ml of pyridine. 50 ml of anhydrous acetone 
and 8.2g (0.10 mol) of la, over a period of 3 h, at 2O#C. The 
mixture was then acidified with 30 ml of 6 N HCI. After work-up’ 
6.4g (78% yield) of (3S,8S) - 3,8 - dimethyldeca - 4.6 - diyne 3a was 
obtained, b.p. 106’ (15 mmHg), no= 1.4738, d? 0.8102, [alo= t 
103.9; IRz 225Ocm-‘; MS m/e (96) 162 (84, Id+), 147 (31). 133 (29), 
119 (49), 105 (lOo), 91 (94). 77 (55), 55 (49), 41 (53). 

To 0.07 mol of dicyclohexylborane in THF was tided at -5’c 
a solution of 3a (5.8 8.0.035 mol) in 20 ml of THF.’ The reactioa 
mixture was allowed to come to room temp., then maintained at 
this temp. for 5 h. The red solution was diluted with 16 ml of 
glacial acetic acid, then heated at 6(pC for 5 h. Oxidation of the 
resulting dicyclohexylborinate was achieved by adding 56 ml of 
6 N NaOH followed by dropwise addition of 17 ml of 36% Hz& 
at a rate to maintain the reaction mixture at 30-35’c. After 
30 min and usual workina UD.’ distillation save 3.8 g (69% yield) _ _. 
of (Z,Z)(3S,SS) - 3.8 - diiethyldeca - 4,6 - d:lene 2a. -&therGk 

,purilIcation yielded pure (Z,Z) Za, b.p. 62” (4.5 nunHg). no” 

tit is to observe that dienes 2b show negative CD bands, 
whereas dienes 2a exhibit positive Cotton effects, although their 
absolute contigurations are the same according to the IUPAC 
rules. It is however to be considered that for the individual series 
of 2, the same conventional configuration corresponds to an 
opposite chiiity of the asymmetric-carbon atom. Thus the sigh 
of the Cotton effects is in agreement with the actual chiility of 
the dienes 2. 

#From the reaction mixture the corresponding (E) - 1 - iodoalk 
-l-ene7wasalsoseparated.(E)-l-Iodo-3-methylpent-l- 
ene. MS m/e (96) 210 (M’). 181, 127.83 (33). 55 (100). 54 (45). 53 
(50). 41 (68), 39 (45). 29 (38), 27 (58); (E) - 1 - iodo - 3.4.4 - 
trimethylpent - 1 - ene, IR (neat) 1605,685 cm+, MS m/e (96) 238 
(M’), 181 (6), 127 (7), 111 (ll), 97 (9). 85 (28). 84 (1% 83 (20). 71 
(14). 69 (23). 57 (loo), 55 (14). 

1.4595, &= 0.7690, [alou t 77.55. NMR: 0.83 (6 H. t), 0.92 (6 H. 
d), 1.28 (4H. m), 2.48 (2H, m), 5.06 (2H, t). 6.12 (2H. dd) p.p.m. 
MS m/e (96) 166 (28. M’), 137 (41). 109 (45), % (39), 95 (61). 81 
(100). 67 (28), 57 (17), 55 (28). 53 (14), 43 (ll), 41 (39), 39 (14). 29 
(221927 (11). 

(E.E)@S,SS) - 38 - Dimethyldeca - 4.6 - diene h. Diisobutyl- 
alum&m hydride (0.075mol) was added to a solution of 
0.075 mol of la. ialo20t41.81, in 30ml of hexane while main- 
tainina the temo. during addiin at 25&X.” The solution was 
stir& at room temp. jar 3Omin. then heated at 50°C for 4 b. 
After cooling the reaction mixture to room temp., the 
hexane was removed under reduced pressure and 65ml 
of dry THF was added at 0°C. Dry Cugl2 (0.05mol) was 
added over a period of 1Omin at 25-35oC? The resultant 
dark reaction mixture was kept for 50 min at room temp. before 
being poured slowly into a 5% H2S4 solution. The organic phase 
was separated and yielded 75% of (E.E)(3$8S) - 3,8 - dimethyl- 
deca - 4.6 - diene 21. Purilication by GLC gave pure (E,E)2a, b.p. 
w (17 nunHe). nn” 1.4627, &a -0.7699; [a]$‘+ k.67. NMl& 
0.81 I6H. 0.0.93 (6H.d). 1.28 (4H. ml.2.OOIZH. ml.5.4212H. 
m), 5193 C2ii. m) p.p.m. MS m/i (96) ii& (20,‘M+j, 1j;7 (41); 10s 
(45). % (34). 95 (54), 81 (100). 67 (34). 57 (37), 55 (42), 53 (la), 43 
(26). 41 U2),39 (la), 29 (29), 27 (16). 

(E,E)(3SBS) - 2,2,3,8$$ - Hexamethyldeca - 4.6 - dienc 
2b. The compound was prepared (57% yield) according to the 
above procedure from lb. [u]d - 10.36. GLC puriiication yield- 
ed pure (E,E) 2b having m.p. 37, b.p. 78” (0.5mmHg). [alou- 
88.d (he&an&. NMR: 6.83 118 H. s),-0.93 C&H, d), 1.95 (2 H, m), 
5.55 (2H. m). 5.90 (2H. m) o.n.m. MS m/c (96) 222 (5. M+). 165 
(9). 123 (a,. iti (22,. 95.0); ii(64), 57 (100):‘4i (22), 29 (lsj: 

(E,Z)(3S,SS) - 3,8 - Dinrcthyueca - 4,6 - lene 2a. A solution of 
0.067 mol of thexylborane in 70 ml of THF was added at 0°C to a 
solution of 0.134 q ol of la, [u]om t 40.26. in 35 ml of THF.’ The 
solution was then stirred for an tiditional hour at &5’c. To the 
vinylborane solution obtained was added 5.1 g (0.067mol) of 
solid trimetilamine N-oxide, the reaction mixture was stirred for 
an additional 1 h and then treated at 0-5T with 67 ml of 3 N 
NaOH followed by tbe dropwise addition of a solution of I2 
(17.0 g, 0.067 mol) in THF (35 ml). Any excess iodine was then 
decomposed by addii a small amount of aqueous Na&Os. The 
diene Product was extracted into wntane.S Reparative GLC 
yielded (76%) pure (E,Z)(3S,lIS) - 3,8 -bimetbyldeca: 4.6 - diene 21, 
b.p. 390 (0.3 mmHg). [a]~~ t 54.14 (heptane). NMR: 1.08 (12X, 
m). 1.38 (4H, m), 2.10 (1 H. m), 2.50 (1 H, m), 5.05 (1 H, m), 5.51 
(1 H,m), 5.98 (1 H, m), 6.27 (1 H, m) p.p.m. MS m/e (%) 166 (12. 
M+), 137 (26). 109 (37). % (35). 95 (48). 81 (100). 67 (38). 57 (68). 
55 &), 5j (ii), 43 isi); 41 tii); 39 i26j; 29 (43); 27 (j2)... . 

(E,Z)(3S$S) - 2,2,3,8,99 - Hexamethyldeca - 4,6 - diene 
2-b. The compound @,Z)2b was prepared (34%) accordiiy.S 
Pure (E,Z)Zb exhibited m.p. 37”, b.p. 71’ (O.O4mmHg), [a]~~- 
70.49 (heptane). NMR: 0.93 (18 H, sj, 1.07 (6 H, d). 1.85 (1 H, m), 
2.40 (1 H, m), 5.18 (1 H, m). 5.51/l H. m), 5.84 (1 H. m). 6.22 (1 H. 
m) plp.m. h& m/c<%)~~ (9, hi+), ias.ilg, 124 (!$, i@ (zi,, 9s 
(lo), 81 (48), 57 (100). 41 (17). 29 (10). 

OzonoIyeis of diem 2. This procedure is representative for all 
cases. Compound (E,E)2a (1.5’g, 9.2 mmol, [olnrc t 80.67) in 30 ml 
of pentane was treated at -78°C with the theoretical amount of 
oxone. The solvent was removed at reduced pressure and the 
reaction mixture, diluted with diethyl ether. was decomposed 
with LiAlH, (1.748) in ether solution (50 ml). (S) - 2 - Methyl- 
butan - 1 - 01. nnz 1.4088. lalnY - 5.30.n was recovered in 5946 - ._ __ 
yield by preparative GLC. 
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