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Abstract: The reductton wtth various hydrides and the addtttrrn (11 wane Grignard reagents and alkyl 
lithiums to various protected I-hydroxy-2~phenylalkan.3.ones furnished respectively the 
corresponding secondary and terttary alcohols nith a dtastereoselectlvity from good to excellent. 
Both processes were stereoconaervattve. no racemuatwn hemg observed 

Z-Substituted 1,3-propanediol derivatives are very useful intermediates often used in the synthesis of 
many biological targets. I.2 One of the main reasons of their success is the peculiar structure (C,-symmetry) of 

these compounds which allows to obtain, after their asymmetrization. both enantiomers by a simple 
protection-deprotection trick. t13 Enzymes. and especrally lipases. have been shown to be particularly effective 
for preparing in high enantiomeric excess some chiral building blocks of this type, which have been used for 
many synthetic applications.* An important aspect of the chemistry of these compounds is that, once 
asymmetrized, they can be converted through selective manipulation of the alcoholic function into the 
corresponding aldehydes or ketones, that can in turn undergo further elaborations with the creation of new 
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chiral centers, hopefully in a stereocontrolled manner. J A crucial role in these transformations has been 
shown to be played by the type of substituent present in position 2: small changes in its structure were found 
to have a great influence either on the asymmetrization step or on the stereospecificity of further reactions. In 

the last years we have been particularly acttve m this field and we recently published an efficient procedure 
based on a c hemoenzymattc approach for preparmg both enantiomers of many monoacetylated 2-aryl- I ,3- 
propanediols. X.5 We 2d.t. and others6 have already used some of these units as precursors in some synthetic 

applications. Now, within a research program on the preparation of some asymmetrized 3-alkenyl- and 2-aryl 
substituted I .3-propanediols and on their exploitation m the asymmetric synthesis of polystereogenic targets. 
we have prepared a series of differently O-protected I -hydroxy-2-phenylalkan-3-ones and studied their 
reduction with various metal hydrides and the addition of some organometals to them. with the purpose to 
define the best protocol for controlling the stereochemistry of these reactions. The results are herein reported. 

The ketones were prepared according to Scheme I. starting from monoacetate 1. In this work we 

utiltzed the (Sl monoacetate derived from monohydrolysis of the diacetate (91% e.e.1. However it must be 
stressed that an opttmrzed acetylation procedure of the corresponding diol can now furnish the (R) enantiomer 
of 1 with 97% enantiomeric excess.-’ (R) Monoprotected dials 3.4 were obtained in high yields by a simple 

protection-deacctylation procedure.7 In the case of 2 we utilized a longer, though high yielding, procedure, 
because. as already noted for a related compound.?1 direct benzylation of 1 suffered from low yield or partial 
racemization. By this route the (S) monobenryl ether 2 was obtained.8 The oxidation of the primary alcoholic 
function wa\ realized wtth Jones methodology to give acids 5, 6, 7; they were transformed into the 
correspondmg hydroxamates 8, 9, 10 by reaction with N,O-dimethylhydroxylamine in the presence of l-(3- 
dimethylaminopropyl)-3-ethylcarboditmide hydrochloride (WSCXy The transformation into ketones lla-k 
was realized by treatment of 8. 9, 10 with the corresponding organometals. 10 

We then examined the stereoselective reduction of these ketones. For this study we chose to use three 
reducmg agents: L-Selectride “r. DIBALH. and the system DIBALHiMgBr2. The first two were selected as 
typical example of basic or actdic hydride-donor reagents. The third one was picked out because it was 
recently found by us to be the reagent of choice for the dtastereoselective reduction under chelation control of 
differently protected a.a-bi.s(hydroxymethyl)ketones. ja The results, depicted in Table 1, show that in all 
cases the anti stereoisomers 12 were preferentially formed, best results being achieved with the bulky basic 
hydride-donor agent L-SelectriderM as reducmg agent and tert-butyldimethylsilyl as protecting group. This 
outcome can be explained with a Felkin-Anh model 11 where the phenyl group plays the role of “large” group, 
bemg perpendicular to the carbonyl function tFtgure 1 ). Although previous studies have demonstrated that, in 
related reductions of a-methyl-a-aryl ketoncs,l? the phenyl acted as “large” group. this was not obvious in 
our case, since the masked hydroxymethyl group. especially when the protecting group is the bulky TBDPS, 
could in princtple compete with the phenyl in size. Thus, the fact that increasing the bulkiness of the 

protecting group IS even beneficial for stereoselectivity 
implies that the tendency for phenyl group to dispose 
perpendicularly to the carbonyl is indeed very high, probably 
not only on steric grounds, but for stereoelectronic reasons as 

The same outcome could also be explained by taking 
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Table 1: reduction of I-alko.ry-2-pherl?iulkan-3-ones 

OR’ OR’ OR’ 

I32 reductwn R2 + R2 
Ph 

4 
w L Ph = Ph 

Z 
11 a-j 0 IZa-j 6~ 

-c 13a-j 0~ 

6 llf(S) TBDPS Ph f 36.5” 99.7 : 0.3 1 82 
7 l&(S) BOM vinyl 1.4” 1,4-reductiond 
8 llh (s) TBDPS vinyl -r 1.4.reductiond 
9 lli (S) BOM heptynyl - 5.8” 94.1 : 5.9 1 85 

10 llj (S) TBDPS heptynyl - 10.3”g > 99 : lh ) 90 

DIBALW 
MgBr2 

,,:,,. 

63.7 : 36.9 1 97 

DIBALH 

12 : 13b yield 

f%Y 

69.3 : 3o.P 1 87 
&&: a) measured on CHCIJ ~lur~on (c 3 I): h) delermmcd hy HPLC an~lya~s of the mixture; c) peld not optm~xed ant 
referred to the dtastereomenc rnlxture: d) together with man) (Ither hypnrducr\. e)l.4-reductmn product also Isolated (that 1s 111 
or the corresponding TBDPS protected ketrme~ 9% IDIBALHIM~B~J 1, 2 1’4 IDIRALHI m entry 7: 15% (DIBALWMgBr2). 219 
(DIBALH) tn entry X: f) not determIned due TV the Imposlhlllly [\I ISOMC 12h not <onrammated by 13h: g) determmcd on the 
dmstereomeric mixture dcnved from L-Selcctrtde’\’ reduL(lcrn 1t1.1 > W% I: h) determIned by ‘H-n.m.r., because th’ 
dlasrereomer\ are not hrparated enough in HPLC. 

into account a cyclic chelated trani;ition state mvolvlng the p-oxygen (Figure I). In this hypothesis. though, 
one would have expected a decrease in stereoselectIvIty on passing from the chelation-favouring BOM 
protecting group. to the chelation-disfavouring hilyl ether. I? On the contrary, as already stated. the TBDPS 
was the best protecting group. 

The relatively poor results achieved with the system DIBALH/MgBrz were in some way surprising. On 
the basis of our previous results .Ja showing that this system was excellent in promoting chelation-control in 
some 2-substituted-3-alkox~ketones, and in view of the possibility to match Felkin and chelation control in 
the present case. we would have expected a htgh tnduction. at least for BOM-protected ketones. On the 
contrary. induction was usually unsatisfactory and no Influence of protecting group was evidenced. At present 
we have no rationale for this behaviour. However it should be noted that the low anfilxyn ratio obtained with 
DIBALWMgBr2 in the actual case was confirmed, in prelimmary experiments, also using 3-alkoxy-2-methyl 
ketones derived from 3-hydroxy-2-methylpropanoic acid. 

Besides L-Selcctrlde. r~’ we explored other “basic” hydrides, like NaBHq, Zn(BHb)?, and 
NaBH&eCl.J. The results were still good. but Inferior to those achieved by L-Selectrlde’“. 

Finally, the collected results show that the mflucnce of R? group was nor dramatic. However It is worth 
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12 :H 

13 OH 

Scheme 2 noting that for R* = phenyl or vinyl, 

H good results were also realized with 

+ Ph 
DIBALH and DIBALH/MgBrz. In 

14 R2 the latter case this fact is quite useful, 
since L-Selectride.rX* gives, as 

R’ = I’BDPS: rl-Bu&+k- expected, 1,4-reduction. 
The relative configuration of all 

reduction products was established 
through conversion into O.O-ko- 

15 H propylidene derivatives and by tH 
and 13C-n.m.r. analysis of them 

(Scheme 2):j1 we observed that prevaihng alcohols 12 gave always the cis O,O-iso-propylidene derivative, 
while alcohols 13 gave the corresponding mans diastereoisomer. 

In order to find an access to the minor SW diastereoisomers 13. we studied also the complementary 
organometal addition to the aldehydes derived from oxidation of 2-4. but preliminary results were not 
encouragmg. most of all because of the unavoidable partial racemization occurring during the oxidation even 
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using modified Swem procedures. 16 
On the contrary we demonstrated that no loss of optical purity had occurred in the acylation-reduction 

procedure by t H-n.m.r. analysis of Mosher’s esters of reduction products 12. This fact is important since. as 
already pointed out, when we attempted to functionalize asymmetrized Z-aryl- 1,3-propanediols like 24, via 
the corresponding aldehydes or different activated carboxylic derivatives like the imidazolide, the S-(2- 
pyridyl) thioate or the mixed anhydride,*d some degree of racemization was always observed. The here 

reported acylation-reduction strategy represents therefore the procedure of choice for the stereoconservative 
production of secondary alcohols like 12. 

We have also studied the addition of some organometals to ketones 11 17 and the results are collected in 

Table 2. Although terttary alcohols were not always obtained in high yields, t* the stereoselectivity was 

generally excellent (> Y : I ), either employmg organo-ltthium or Grignard reagents. 
The relative stereochemistry of the obtained alcohols was demonstrated in this way: 16d and 16i were 

converted into the corresponding p-lactones 19 and 22 as reported in Scheme 3.1sl The crude products were 
characterized by tH-n.m.r. and 1.r.. The former showed clearly that this process was stereospecific. 16d and 
16i giving 19 and 22 respecttvely as exclusive products. These p-lactones were directly transformed into the 
corresponding olefins 20 and 23 by thermal decarboxylative elimination. without further purification (due to 
their propensity to spontaneously decarboxylate on silica gel). This reaction was mostly stereospecific, each 
lactone affording nearly exclusively the corresponding alkene. The configuration of olefins 20 and 23 was 
unambiguously assigned as E and Z respectively by compartaon of their tH n.m.r. spectra with those reported 
in the literature for (E)- and ( Z)- I Ldiphenyl- I -butene. x So. since the formation of p-lactones by reaction of 
a 2-hydroxyacid with benzenesulfonyl chloride proceeds wsith retention of configurationt”,” and since 
thermal decarboxylative elimination is reported to occur with a sun mechanism, 19J2 we can reasonably 
conclude that alkene 20 can only dertve from alcohol 16d, while alkene 23 must be obtained from 16i. The 
relative configuration of P-lactons 19 and 22 was also corroborated by comparison of the -CH$IH~ chemical 
shifts in tH-n.m.r. spectra. An aryl group cis to Et 1s actually expected to shield the -CH2-. 19v22 In our case 
we observed 6 = I .7S for 19 (Ph cis to Et), and 6 = 2.34 for 22 (Ph truns to Et). 

Thus, addition of PhMgBr to Ilk or of EtMgBr to lld may be rationalised by a Felkin-Anh model 
where the phenyl group is posttioned perpendicularly to the carbonyl, tn the same way as described for the 

PhqEhG 
16i OH 21 OH 

- Ph 

23 Ph 
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above discussed reductions. Although we have not demonstrated the relative configuration of other tertiary 
alcohols 16, w’e think that the same model is most likely followed. 

It is noteworthy that with the procedure herein described, all four stereoisomers of the final tertiary 
alcohol can be obtained in high stereomeric excess by: a) using either 1 or en&l; b) reverting the order of 
introduction of R’ and R3 in the route from hydroxamate 9 to the alcohols 1617. Two exceptions are 
represented by the ethyl-vinyl and the ethyl-propargyl pairs. In the former case attempts to achieve l.2- 
addition of an ethyl-metal compound to vinyl ketone lle failed. Surprisingly, EtMgBr furnished neither the 
I ,2- nor the 1.4.addition products, but a mixture of saturated ketone Ilk (167~) and of the adduct of 
nucleophilic addition to it (75%). On the other hand, addition of propargyl-MgBr to Weinreb’s hydroxamate 9 
afforded only the allenyl adduct. 

In conclusion the collected results show how. startmg from 2-phenyl- I ,3-propanediols. a combination 
of a chemoenzymatic reaction and either hydride-reduction or organometal addition. allows to prepare in 
good to excellent >tereoselectlvity secondary and tertiary alcohols like 12 and 16 which represent useful 
intermediate\ for further synthetic applications. Through the latter strategy, that is by the stereoselective 
addition of an enolate to a ketone sinular to Ilk. we have recently performed a chemoenzymatic synthesis of 
the AB ring system of aklavinone.2f 

Finally. we wish to thank M.U.R.S.T. Ibr financial assistance. 

EXPERIMENTAL 
All n.m.r. were taken in CDCli (if not otherwise specified) at 200 MHz (H) or 50 MHz. (C). Chemical shifts 
were measured in ppm (6 scale). Coupling constants are reported in Hertz. Attribution of 1% signals was 
made also with the aid of DEPT experiments. 1.r. spectra were recorded in CHCli solution on a Perkin Elmer 
881 spectrophotometer. For GC-MS analyses we used a HP-5890 series II instrument. equipped with a HP-l 
series 530 p column (I IO m. i.d. 0.2 mm). Conditions: lmtial temp. = 140°C: initial time = 2 min; rate = 
?O”C/min; final temp. = 290°C; constant flow (He) = 0.9 ml/min. Retention times (R,) are reported in 
minutes). In MS spectra (E.I.. 180°C) relative abundances (ions with rel. ab. < 5% are not usually listed) are 
reported in brackets. HPLC analyses were performed on a HP- 1090 liquid chromatograph. using a Hypersil 
column, PEIEt20 mixtures as eluant and an 1l.V. detector; analyses were not normalized. All reactions 
employing dry solvents were carried out under a nitrogen atmosphere (if not otherwise specified). TIC 
analyses were carried out on silica gel plates. which were developed by spraymg a solution of 
(NH~)~MoO~~H~O (2lg) and Ce(SO~)~~4H~O ( Igl in H~SOJ (31 cc) and H20 (469 cc) and warming and by 
U.V. detector. Kf were measured after an elutlon of 7-9 cm. Chromatographies were carried out on 70-230 
mesh silica gel using the “flash” methodology.‘? Petroleum ether (40-60°C) is abbreviated as PE. In 
extractive work-up aqueous solutions were always reextracted twice with the appropriate organic solvent. 
Organic extracts. if not otherwise indicated. were finally washed with brine, dried over Na2S.04 and filtered, 
before evaporation of the solvent under reduced pressure. 

(SJ-3-Acetoxy-2-phenylpropan-l-01 1. This compound was prepared according to ref. 2.5, starting from 
commercially available dietyl phenylmalonate (see also ref. 5). 

(S)-3-(Benzyloxy)-2-phenylpropan-l-01 2. a I ( S)-3-Acetoxy-2-phenyl-2-[(tetrahydropyran-2- 
yI)oxy]propane. A solution of 1 (3.10 g, IS.94 mm011 In dry CHzCl2 (30 ml) was treated at 0°C with 3,4- 
dihydro-2H-pyran (4.37 ml. 47.88 mmol) and p-toluenesulfonic acid (1.60 ml of a 0. I M sol in THF) and 
stirred at the same temperature for I h. Saturated NaHCOi solution was added and the mixture was extracted 
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with CH2Cl2, to give after solvent removal a pale yellow oil, used as such in the next reaction. Rf 0.56 (PE : 
Et20 1: 1). b) (R)-2-pbenyl-3-[(tetrahydropyran-2-yl)oxy]propan-l-ol. It was prepared following the 
general procedure for hydrolysis of acetyl group reported below m 95% yield from 1. Rf 0.21 (PE : Et20 1: 1). 
1.r.: vrriax 3515, 2944. 2871, 1602. 1452. 1123, 1074, 1029. GC-MS: R, 5.45; m/z 206 (M+. - 30, 1.8), 117 (5), 
105 (10). 104 (63). 103 (8) 101 (19). 91 (30). 85 (100). 77 (6), 67 (IO), 57 (lo), 43 (13). 41 (10). ‘H-n.m.r.: 
6 1.43-1.92 [6H, m. -CHz- of THP]; 2.58 [lH, centre of m, -OH]; 3.1 l-3.25 [IH, m, >CHPh]; 3.43-4.14 [6H, 
m, -CHzOTHP + -CHzO- of THP + -CH20H]: 4.62 [lH, centre of m, -0.CHO- of THP]: 7.21-7.37 [5H, m, 
aromatics]. c ) (R)-3-Benzyloxy-2-phenyl-2-[(tetrahydropyran-2-yl)oxy]propane. The above prepared 
alcohol (3.57 g, 15. I1 mmol) was dissolved in dry DMF (50 ml) and cooled to 0°C; it was treated with benzyl 
bromide (2.75 ml, 22.66 mmol). followed by NaH (1.09 g, 22.66 mmol, 50% suspension in mineral oil). After 
1 h at 0°C the thick solution was stirred at r. t. for additional 2 hrx. The mixture was diluted with NH4H2P04 
(5% in H20) and extracted with EtlO. Combined organic extracts were washed with water and brine and 
finally concentrated irk L’UCUO. Chromatography (PE : Et20 9: 1 + Et20) gave the desired product as a 
colourless oil (4.60 g, 93%. 97% on unrecovered starting material) together with some unreacted starting 
material (127 mg. 4%). RI 0.47 (PE : Et20 8:2). 1.r.: v,,,,, _ 3679, 3003. 2326, 1600, 1514. 1264, 1027. GC- 
MS: R, 8.04; m/l 219 (M+. - 107.0.1). 191 (5), 118 (7). 105 (6). 104 (33). 101 (7), 92 (5) 91 (57). 86 (6), 85 
(loo), 84 (18). 67 (7). 57 (6). 43 (6~. 41 (6). ‘H-n.m.r.: 6 1.42-1.82 [6H, m, -CH2- of THP]; 3.21 [IH. 
quintuplet, >CHPh, J=6.2]; 3.38-4.06 [6H. m, CH20THP + -CH20- of THP + -CH20Bn]; 4.50-4.59 [3H, m, 
-0.CHO- of THP + -CH2Ph]; 7.20-7.37 [ IOH. m, aromatics]. d) 2. The monobenzylether above prepared was 
dissolved in dry MeOH (100 ml), cooled to 0°C and treated with y-toluenesulfonic acid (134 mg. 704.4 
pmol). After I h the solution was allowed to react at r. t. for 4 hrs. The mixture was neutralized by addition of 
saturated aqueous NaHC03 and concentrated in vacua. The residue was diluted with water and extracted with 
Et20. After solvent removal. chromatography (PE : Et20 7:3 + Et20) gave the pure product as a colourless 
oil (3.36 g, 98%). Rf 0.34 (PE : Et20 I: I). [c(]D = - 26.7” (c 2.72 CHCIj). Anal. found C, 79.55; H. 7.45. 
Ct6Ht802 requires C. 79.3 I: H. 7.49. 1.r.: v,,,, 3606, 3000, 29X. 3 1603. 1451, 1315, 1275, 1026. GC-MS: Rr 
6.20: &:242 (M+.. 1.2). 194 (6). 121 (38). 120 (IO). 107 (6). I05 (12). 104 I 100). 103 (31). 92 (17). 91 (89) 
79 (8). 77 (lo), 65 (12). tH-n.m.r.: 6 7.34 [lH, dd. -OH. J=7.3. 5.01; 3.22 [IH, centre of m, >CHPh]; 3.73. 
4.08 [4H, m. -CH;?OH + -CH20Bn]; 4.56 ]2H. s. -CHzPh]: 7.19-7.40 [ lOH, m, aromatics]. 

General procedure for hydrolysis of acetyl group. Crude 0-acetyl, O-protected, 1,3-(2-phenyl)propanediol 
(10 mmol) was dissolved in dry MeOH (60 ml), cooled to 0°C and treated with KOH (16 ml of 1 N sol in 
MeOH). After stirring I h (or more) at 0°C the mixture wsas neutralized by addition of NH4H2P04 (5% 
solution in w’ater) and concentrated in \YUXO. The residue was diluted with water and extracted with Et20. 
After solvent removal. chromatography (PE : Et 20 7:3 + Et20) gave pure product as a colourless oil 

(R)-3-[(Benzyloxy)methoxy]-2-phenylpropan-l-01 3. a ) ( S)-3-Acetoxy-2-[(benzyloxy)methoxy]-2- 
phenylpropane. A solution of 1 (4.42 g. 22.75 mmol) m dry CHzCl2 (65 ml) was treated. at 0°C. with 
diisopropylethylamine (Hiinig’s base) (5.55 ml, 31.86 mmol) and benzyl chloromethyl ether (3.80 ml, 27.31 
mmol). After 18 hrs stirring at I-. t., an additional portion of both reagents was added (3.96 ml, 22.73 mmol of 
Hiinig’s base & 3.16 ml. 22.73 mmol of BOM-Cl) and the mixture was stirred again for 3 hrs. The solution 
was diluted with brine and extracted with Et?O. After solvent removal the brownish oil was used as such in 
the next reaction. Rf 0.59 (PE : Et20 I : 1). b) 3 Was prepared following the general procedure for removal of 
acetyl group (see above) in 95% yield from 1. Rf0.26 rPE : Et20 I:l). [a]D = + 18.3” (c 3.22, CHCI?). Anal, 
found C, 74.75; H. 7.35. Ct7HzoOi requires C. 74.97; H. 7.30. 1.r.: vmax 3678, 3003, 1601. 1264. CC-MS: R, 
7.05;m/z 212 (M+. - 60. 9). 137 (7). 121 (36). 120 (13). 118 (6). 108 (7) 107 (IO), 106 (9). 105 (15), 104 
(96). 103 (19). 92 (18). 91 (100). 79 (6), 77 (8). 65 (7). )H-n.m.r.: 6 2.06 [IH, broad t, -OH, J=6.1]; 3.16 [IH, 
quintuplet, >CHPh, J=6.5]; 3.81-4.04 (4H, m, -C&OH + -CH?OBOM]; 4.55 [2H, S. -OCH2ph]; 4.78 [2H, S. 
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-OCH20-1; 7.23-7.35 [ lOH, m, aromatics]. 

(R)-3-[(t-Butyldiphenylsilyl)oxy]-2-phenylpropan-l-ol4. a) (R)-3-Acetoxy-2-[(t-butyldiphenylsilyl)oxyl- 
2-phenylpropane. A solution of 1 (3.06 g, 15.76 mmol) in dry DMF (20 ml) was treated with t-BuPh2SiCl 
(6.96 ml, 26.80 mmol) and imidazole (2.15 g. 31.52 mmol) and stirred for 2 hrs at r. t.. The solution was 
diluted with water and extracted with Et20. Combined organic extracts were washed with water and brine and 
finally concentrated in vacun to give a pale yellow oil used as such in the next reaction. RfO.59 (PE : Et20 
I: 1). b) 4 Was prepared following the genera1 procedure for removal of acetyl group (see above) in 96% yield 
from 1. RfO.28 (PE : Et20 6.5:35). [a]~ = + 8.4” (c 2.04, CHCl$. Anal. found C, 76.65: H, 7.80. C25H3002Si 
requires C, 76.88; H. 7.74. Jr.: vmax 3690.3010, 1601, 1262. 1190, 1112. GC-MS: Rt 9.20; m/z 333 (M+’ - 
57, l.O), 201 (5). 200 (18) 199 (100). 181 (6), 139 (32), 117 (21). 91 (9). tH-n.m.r. 6 1.05 [9H, s, -C(CH3)3]; 

2.35 [IH, dd, -OH, 5=6.7, 5.41; 3.12 [ IH, centre of m, >CHPh]: 3.85-4.18 [4H, m, -CH20H + 
CHzOTBDPS]: 7. I l-7.68 115H. m, aromatics]. 

General procedure for Jones oxidation of alcohols 2-4. A solution of alcohol (10 mmol) in dry acetone (60 
ml) was cooled to 0°C and treated dropwise with Jones reagent (prepared from 10 g Cr03, 8.6 ml of 96% 
H~SOJ. I4 ml of H?O. and brought up to 40 ml)?6 until complete reaction [about 40 drops (from a Pasteur 
pipette)/mmol of substrate usually needed]. After 30 min-1.5 hrs the reaction was quenched with 5% 
NHJH2POd. After saturation with NaCl. the aqueous phase was extracted with AcOEt. The organic extracts 
were washed with saturated brine containing 10% NazSOi solution and solvent removed in vacun. Crude acid 
(usually a white solid) was used as such in the next reaction. 

General procedure for methyl N-methylhydroxamate formation. Crude acid (from 10 mmol of alcohol) 
was dissolved m THF (200 ml) and treated with a solution of N.O-dimethylhydroxylamine (1.95 g, 20 mmol) 
In Hz0 (50 ml). The pH of the solution was adjusted to 4.5 by addition of 1 M NaOH. A solution of WSC 
(3.83 g. 20 mmol) in H20 (75 ml) was added dropwrse over a period of about 20 min and the resulting 
colourless solution was stu-red at r. t. for 20-2-l hrs. After saturation with NaCI, the aqueous phase was 
extracted with Et20 and solvent was removed. Chromatography (PE : Et20 8:2 -+ 4:6) furnished the 
corresponding hydroxamates. 
(R)-Methyl3-(benzyloxy)-N-methyI-2-phenylpropanohydroxamate 8. Y: 68% from 2 [colourless oil about 
90% pure (purtty was considered m calculating yield)], used as such for further reaction. Rf 0.30 (PE : Et10 
1.1). [c(]D = + 65.9’ (c 1.51). CHCli). 1.r.: I’,,,;,, 3838. 2997. 2938. 2864. 1714, 1650. 1452. 1386, 1097. 1077. 
GC-MS: Rt 7.27: ttlJ,- 299 (M+ . 0.021. 20X (6). 193 (4.6), I05 (2.6). 104 (6). 92 (S), 91 (IOO), 65 (5). 61 
(3.0). )H-n.m r.: S 3.19 [3H. i, -NCH2]: 3.52 [3H. \. -OCHj]: 3.62 [IH. dd. >CHPh. J=8.9. 5.21: 4.13 [IH, t. 
CHHOBn, J=9.1]; 3.34-4.1-1 [lH, m, CHHOBn]: 4.49 & 4.61 [2H. AB system, -OC&Ph, J=12.2] 7.21-7.40 
[ I OH, m, aromatics]. 
(S)-Methyl 2-[( benzyloxy)methoxy)]-Iv-methyl-2-phenylpropanohydroxamate 9. Y: 65% from 2 
(colourless oil). Rf 0.56 (PE : Et20 2:8). 1 a]D = - 63.6’ (c 0.85 CHCl3). 1.r.: v,,, 3853, 2998. 2937, 2887, 
16.52, 1603. 14.53. 1384, 1 110, 1045. GC-MS: 9 is not suitable for this analysts. tH-n.m.r.: S .3.19 [3H, s, 
-N(‘HjI: 3.52 [.3H. s. -OCHq]: 3.76 [IH, dd, >CHPh, J=9.1, 5.01; 4.24 [IH. t, -CHHOBOM, J=9.3]; 4.30-4.42 
[IH. m. XHHOBOM]; 4.51 & 3.55 (2H. AB system. -OCHzPh, J=l 1.81; 4.74 & 4.78 [2H. AB system, 
-OCHzO-. J=6.7]: 7.22-7.39 [ IOH, m, aromattcs]. 
W-Methyl 2-[(t-butyldiphenylsilyl)oxy)]-N-methyl-2-phenylpropanohydroxamate 10. Y: 55% from 2 
twhne solid). RfO.42 (PE : Et20 6:4). [a/I, = - 21.2’ (c 2.045 CHCl3). Jr.: vmax 3808, 3009, 1600, 1419, 
1245, 1 I9 I. GC-MS: 10 IS not suitable for this analysts. tH-n.m.r.: S 1.00 [9H. s, -C(CH$3]; 3.19 [3H, s, 
-NCHi]; 3.53 [3H. s. -OCH]: 3.80 [IH. centre ot m. XHPh]; 4.28-4.38 [2H, m, -CH?_OTBDPS]; 6.80-7.78 
[ 15H, m. aromatics]. 
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General procedure for ketone formation. Compounds S-10 were dissolved in dry THF (6-12 ml/mmol of 
substrate) and cooled to -78°C; organometal was added and reaction was stirred until complete at the 
indicated temperature. Quenchrng with NH&I (sat. rolutton), followed by extraction with Et20 gave, after 
solvent removal, crude ketone. which w’as purified by chromatography (PE : Et20 100: 0 + 9: 1, for TBDPS 
protected ketones: PE : Et20 95:s --f 7:3. for BOM or Bn protected ketones). Except than Ilk, which is a 
white solid. all other ketones \vere colourless oils. 
(R)-1-Benzyloxy-2-phenylhex-5en-3-one 1 la. Organometal: 2 eqmvalents of allyl-MgBr (1 M in EtzO). 
T = -78” + - 65°C. Y: 89%. Rr 0.65 (PE : Et10 8:2). [a]~ = + 169.5” (c 2.49. CHCI$. Anal. found C, 81.15: 
H, 7.22. C)gH2()02 requtres C. X1.40: H. 7.19. 1.r.: L ‘,,,i3x 3357. 3021. 1711. 1629. 1584. 1451, 1360. 1099. 
1074, 1026. CC-MS: lla is not suitable for this analysts. )H-n.m.r.: 6 3.20 [?H, dt, -COCH2CH=CH2, J=6.8. 
I ,3]: 3.6 1 [ 1 H. X part of ABX system, >CHPh]: 1.0X & 4. I2 [?H. AB part of .4BX system. -CHlOBn. 
J,w=8.7. JAX & JBX not determinable~; 4.47 B 4.54 [2H. AB system, -0CHlPh. J=12.1]: 5.04 [lH, dq. 
-COCH$ZH=CHH CIS to -COCHz-. J= 17. I. 1.51: 5.14 [ I H. dq, -COCH?CH=CW mans to -COCH,-. J=10.3, 
1.41; 5.86 [IH, ddt, -COCH2CH=CHz. J=l7.1. 10.3. 6.Y]; 7.20-7.28 [lOH. m. aromatics]. 
(S)-l-[(Benz~loxy)methoxy]-2-phen)Ihex-S-en-3-one I lb. Organomctal: 2 equivalents of allyl-MgBr (I M 
in Et20). T = -78°C. ‘I’: 86%. Rf0.38 (PE : Et20 X:2). [u]~ = - 169.3’ (c 2.61. CHCIj). Anal. found C. 77.20; 
H. 7.16. CzuH2~0~ requires C. 77.3Y; H. 7.14. 1.r. vniilx 3838, 3001. 2929. 2886. 1713. 1630, 1600, 1452, 
1379. 126.5. 1163. 1053. 1024. GC-MS: lib is not suttahle for this analysis. )H-n.m.r.: 6 3.19 (2H, dt. 
-COCH?CH=CH2. J&8. 1.31. 3.73 [ IH. dd. >CHPh. J=Y.3. 5.31: 4 05 [IH, dd, CHHOBOM. J =8.7. 5.31; 
4.24 [ IH, t. CHHOBOM. J=Y.O]: 3.47 X 4.53 [2H. ,AB system. -OCH?Ph, J=I 1.81: 4.70 & 4.74 [2H, AB 
system. -OCH20- J=h.XI: 5.04 [ 1H. dq. -COCH~CH=CNH cis to -COCH2-. J=l7.1. 1.51: 5.14 [lH. dq, 
-COCH$ZH=CW trans to -COCH 2.. J= 10.2. 1.41. S,Xh 1 IH, ddt. -COCH2CH=CH1 . J=l7.1. 10.2. 6.91: 
7.2 l-7.39 [ IOH. m. aromatics] 
(S)-1-[(Benzyloxy)methoxy]-2-phenylheptan-3-one Ilc. Orgunometal: 2 equivalents of WBULI ( I .6 M in 
hexanes). T = -78°C. Y: 879. Rf 0.44 (PE : Et20 X:2). (u]t, = IlY.4’ (c 2.05. CHC13). Anal. found C, 77.10: 
H, 8.10. C?tH:eOl requtres C. 77.27: H. 8.03. 1.r. v,,,~, 2Y61. 2875. 1710. 1453. 1380. 1193. 11 15. 1054. 
GC-MS: I?, 7.9X: trti, 326 (M+ . 0.07). 101 (1.3). 1x1 (1.7). 120(l.81. 119(1.8), 108 (1.1). 104(100), 103 
(IO). 02 (5). 91 (35). X5 (13). 77 (3.9). 65 14.4). 57 (I-1). 41 (71. )H-n.rn.r.: 60.81 [3H. t. CH$CHz)q-, J=7.2]; 
1.30-1.04 [2H. m. C’H;CH:CH2CH:-]: 1.42-1.58 [2H. m. CHK’H~CHICH~-1: 2.42 [2H, t. CH$H2CH2CH2- 
. J=7.3]; 3.72 [IH. dd. >CNPh. J=Y.3. 5 41: 3.99 [ IH. dd. CHHOBOM. J =8.7, 5.41; 4.24 [JH, t, 
CHHOBOM. J=9.l]: 4.47 Kr 4.52 [2H. AB system. -OCH?Ph. J=l 1.71: 4.69 & 4.74 [2H. AB system. 
-OCHzO-. J=6.7]: 7.21-7.38 [ IOH. m. aromattcs]. 
~S~-l-[(t-ButyIdiphen~Isilyl)oxy]-2-phenylheptan-3-one 1 Id. Organometal: 2 equivalents of n-BuLi ( 1.6 M 
in hexanes). T = -78°C‘. 1’: 7X% R, 074 (PE : Et,O %:?I. [u]t, = - 78.7” (c 2.13. CHC13). Anal. found C. 
77.10; H. 8.10 C?gH J~O?SI requires C. 7X.33: H. X.16. 1.r.. vrnav 3680. 2958, 2931. 1710, 1600. 1471. 1422. 
1192. 1 I1 1. GC-MS: R, 9.77: VI/: 388 ( 16). 3X7 (MT 57. 4Y). 309 ( 14). 301 ( 10). 280 (12). 279 (38). 225 
(S). 224 (16). 723 (501. 200 I 141. I44 (72). 147 (71,. IX3 I 14~. IX1 (181. 180 (5). 163 (5). 147 (17). 139 (29). 
137 (7). 136 (6). 135 ill I. 179 (7). 173 (Y,, 171 I’)). I Ii (7,. 105 1281. it)4 155). 103 (19). 92 (8), 91 (100). 85 
(101.78 (16). 77 (771. 57 1311. 45 ~141. II (2x1. Hn.m.r.: 60.83 [3H. t.CH$CHz)3-. J=7.1];0.99 [9H, s. 
-CtCHi)3]; 1.14-1.32 [2H. m. CHiCH,CH$?H?-]: 1.44-1.60 [ZH. m, CH?CH2CH2CH2-]: 2.44 [2H. 1, 
CH $ZH$ZH ?CH?. J=7.2]: 3.7-l [ 1 H. dd. >CHPh, J=Y.h. 5.8 1: 3.Y6 [ 1 H. dd. CHHOTBDPS. J=8.3. 5.71: 4.3 I 
[ IH. dd. CHHOTBDPS. J=Y.6. X.41: 7.13-7.66 [ 15H. m. aromattcs]. 
(SI-3-[(Benzyloxy)methoxy]-1,2-diphenylpropan-l-one lle. Orgdnometal: 4 equivalents of PhMgBr (3 M 
In Et20). T = -78’C -+ r. t 11 conctderable amount of PhOH was formed during this reaction: its formation 
can be minimized M,orking under a hehum or argon atmosphere Instead of nttrogen. Phenol was best 
eliminated during work-up by I-aped treatment of combined organrc extracts with 1N NaOH. Y: Y3c/i. Rf 0.58 
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(PE : Et20 82). [cr]~ = - 138.3” (c 1.50, CHCIj). Anal. found C, 79.85; H. 6.30. C2jH2203 requires C, 79.74; 
H. 6.40. Ix.: vmax 3596.3003.2947, 2886, 1679, 1597. 1448, 1192. 1165, 1114, 1045. CC-MS: R1 9.89; m/z 
326 (M+- - 30, 0.9). 240 (2.6), 239 (5) 211 (2.4). 209 (6). 208 (14). 167 (2.4), 165 (9), 120 (3.3), 106 (8), 105 
(96). 104 (100) 103 (6), 91 (42). 77 (25). 51 (5). )H-n.m.r.: 6 3.85 [IH, dd, >CHPh, J=9.6, 5.41; 4.41 [lH. t. 
CHHOTBDPS, J=9.2]; 4.45 6i 4.52 [2H, AB system. -0CHIPh. J= 11.81; 4.72 & 4.77 [2H. AB system, 
-OCH20-. J=6.8]: 4.90 [ IH. dd. CHHOTBDPS. J=8.9, 5.41: 7.19-7.99 [15H. m, aromatics]. 
(S)-3-[(t-ButyldiphenylsilyI)oxy]-l,2-diphenylpropan-l-one llf. Organometal: 4 equivalents of PhMgBr (3 
M in Et20). T = -78°C + r. t.. Y: 74% (93% on unrecovered 10; for work-up see also preparation of lle). Rf 
0.72 (PE : Et20 9:l). [a]D = - 61.0” (c 2.32, CHCIj). Anal. found C. 84.30: H, 6.85. CitH3202Si requires C. 
84.13; H. 6.94. 1.r.: vmax 3581. 2998. 2909. 2862. 1640. 1451, 1364, 1191, 1080, 1026. GC-MS: Rt 11.38; m/z 

409 (10). 408 (35). 407 (M+ - 57. 100). 377 (8). 330 (6). 329 (20), 301 (lo), 300 (20), 299 (75), 251 (6). 224 
(7).223(20),700(8). 199(46). 197(16). IX1 (II). 17X(11) 168(10). 167(68), 135(18), 105(41), 104(24), 
103 (7). 91 (6). 78 (10). 77 (40). 51 (7). 35 (7). (H-nmr.: 6 0.95 [9H, s, -C(CH$j]: 3.91 [lH. dd, >CHPh, 
J=9.8, 6.21; 4.45 1 lH, dd, -CHHOTBDPS. J=9.8. 8.01: 4.81 [lH, dd. CHHOTBDPS, J=8.0, 6.21; 7.18-7.95 
[20H, m, aromatics]. 
(S)-5-[(Benzyloxy)methoxy]-4-phenylpent-I-en-3-one llg. Organometal: 4 equivalents of vinyl-MgBr (1 
M in THF). T = -78°C -+ r. t.. Y: 93%. RfO.66 (PE : Et20 6:4). [a]~ = - 198.2” (c 1.85. CHCl3). Anal. found 
C. 77.25: H, 6.85. C)9H?()03 requires C. 77.00: H. 6.80. 1.r.: v,,, 3020.2943,2885, 1711, 1452, 1380, 1267. 
1163, 1111. 1055. 1024. GC-MS: llg is not suitable for this analysis. tH-n.m.r.: 6 3.79 [lH, X part of ABX 
system. >CHPh. J,,\X & JBX not determinable]; 4.25 & 4.29 [2H. AB part of ABX system, -CHlOBOM, 
Ja=8.5. JAX & JnX not determinable]; 4.48 & 4.52 [2H. AB system, -OCHzPh, J=I 1.71: 4.71 & 4.76 [2H. 
AB system, -OCHlO-. J=6.7]; 5.74 [ IH. X part of ABX system, -COCH=CHH trans to >CO. JAX &JnX=8.7, 
2.91; 6.30 & 6.36 [2H. AB part of ABX system. COCH=CHH cis to >CO & COCH=CH2, J~~=17.3, Jm & 
JnX not determinable]; 7.21-7.38 [ 10H. m. aromatics]. 
(S)-5-[(t-Butyldiphenylsilyl)oxy]-4-phenylpent-l-en-3-one llh. Organometal: 4 equivalents of vinyl-MgBr 
(1 M in THF). T = -78°C + r. t.. Y: 88% Rf0.77 (PE : Et20 8:2). [cx]~ = - 110.1” (c 2.51. CHCly). Anal. 
found C. 78.45; H. 7.25. C:7Hjo02Si requires C, 78.22; H. 7.30. 1.r.: v,,ax 3052, 2958, 2931, 2857, 1678, 
1612. 1453. 1400. 1192. 1106. GC-MS: R1 9.29: nd: 359 (8). 358 (31). 357 (M+.- 57, loo), 327 (16), 280 
(10). 279 (41). 261 (6). 251 (8). 250 (21). 249 (91). 224 (9). 223 (26), 201 (15). 200 (18), 199 (93), 197 (20). 
183 (8). 181 (18). 180 (6), 141 (7). 139 (7). 135 (27). 129 (8). 128 (8), 123 (6). 121 (8). 118 (6). 117 (67), 115 
(6). 105 (20). 104 (34), 103 (18), 91 (14). 78 (14). 77 (26), 57 (9), 55 (34), 51 (6). 45 (13). 41 (9). tH-n.m.r.: 6 
0.97 [9H. s. -C(CH$31; 3.84 [ 1H. X part of ABX system. >CHPh, Jm & J~x=5.7, 7.81; 4.21 & 4.34 [2H, AB 
part of ABX system, CH20TBDPS. J ,4r3=8.6. JAX & JnX=5.7, 7.81; 5.74 [lH, X part of ABX system, 
-COCH=CHH trans to >CO. J=lO.6. 1.11; 6.25 bt 6.36 [2H, AB part of ABX system, -COCH=CHH cis to 
>CO&COCH=CH2.Jm=17.5, J~&JBX= 1.1. 10.61; 7.13-7.65 [15H,m,aromatics]. 
(Si-l-[(Benzyloxy)methoxy]-2-phenyldec-4-yn-3-one lli. Organometal: 4 equivalents of heptynyl-Li [0.83 
M in THF; reagent was prepared by addition of an equimolar quantity of n-BuLi (1.6 M in hexanes) to a 
solutton of heptyne in THF]. T = -78” --f 40°C. Y: 80%. Rf 0.83 (PE : Et20 82). [a]~ = - 33.5" (c 3.07, 
CHCl3). Anal. found C. 79.30; H, 7.72. C24H2~O3 requires C. 79.09; H. 7.74. Ix.: vmax 3009, 2972, 2394, 
1600. 1419. 1245. 1191. GC-MS: lli is not smtable for this analysis. tH-n.m.r.: 6 0.87 [3H, t, CH$CH2)4-, 
J=6.9]; 1.22-1.52 [6H. m. CH$CH:)$ZH-1: 2.27 [2H. t, -CH+C-, J=7.0]: 3.84 [lH. dd, >CHPh, J=9.5, 
5.41; 4.08 [lH. dd, CHHOBOM, J=8.7. 5.41; 4.34 [IH. t. CHHOBOM, J=9.1]; 4.51 & 4.56 [2H, AB system, 
-OC&Ph. J=t 1.81; 4.74 & 4.77 [2H. AB system, -OCH,O-, J=6.8]; 7.24-7.38 [ lOH, m, aromatics]. 
~S)-l-[(~-Buty~diphenylsilyl)oxy]-2-phenyldec-4-yn-3-one llj. Organometal: 4 equivalents of heptynyl-Li 
(0.83 M m THF, obtained as described in preparation of lli L T = -78” + - 40°C. Y: 79%. Rf0.53 (PE : Et20 
95:5). [DID = 9.7” (c 2.94. CHC13). Anal. found C, 79.40: H. 8.10. C32H3802Si requires C. 79.62; H, 7.94. 
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1.r.: v,,, 3006,2956. 2930, 2859, 2207. 1665, 14.54, 1185, 1106. GC-MS: RI 11.55: ml~ 426 (17) 425 (MC.- 
57,48), 348 (6), 347 (19). 277 (12). 261 (6). 247 (6). 223 (6), 201 (5) 200 (18). 199 (100) 197 (IS), 184 (6), 
183 (l3), I81 (II). I55 (5). 141 (6). 139 (6), I35 (21). 129 (6). 123 (IO), 121 (6). 105 (ll), 104 (20), 103 
(l5), 91 (IO). 78 (9), 77 (21), 67 (8). 55 (9), 45 (9). 41 (IO). ‘H-n.m.r.: 6 0.87 [3H, t, CHj(CH&-, J=7.1]; 
1.00 [9H, s, -C(CH3)3]; I .21-I.53 [6H. m. CH$CH?)$?Hz-1: 2.29 [2H, t, -CH2CK-. J=7.0]; 3.88 [IH. dd. 
SHPh. J=9.6, 5.81: 4.03 [IH, dd, CHHOTBDPS. J=7.3. 5.71; 4.38 [IH, dd, -CHHOTBDPS, J=9.6, 8.11; 
7.17-7.66 [ 15H. m. aromatics]. 
(S)-1-[(Benzyloxy)methoxy]-2-phenylpentan-3-one Ilk. Organometal: 2 equivalents of EtMgBr (3 M in 
THF). T = -78” + 0°C. Y: 81% (93 on unrecovered 9). RfO.54 (PE : Et20 7:3). (a]~ = - 178.9” (c 1.03. 
CHClj). Anal. found C. 76.30; H, 7.46. C 19H1203 requires C. 76.18: H. 7.43. 1.r.: vrnar. 2998. 2980. 2939. 
2881. 1712. 1453. 1380. 1193. 1162. II 13, 1026. 969. GC-MS: Rr 7.27; ml: 298 (M+.. 0.02). 191 (1.6). I81 
(6), 161 (1.4). 160 ( 1.5). I70 (2.2). 119 (2.2), I05 (10). 104 (1001. 103 (8). 92 (7) 91 (67). 77 (6) 65 (6). 57 
(27). tH-n.m.r.: 6 0.99 [3H, t. CH$Hz-. J=7.2]: 2.46 [2H, centre of m. CH$ZHz-1: 3.73 [IH, dd, >CHPh. 
J=9.3, 5.31: 3.99 [IH. dd. CHHOBOM, J=8.8. 5.31: 4.25 [ 1H. t. CHHOBOM, J=9.1]; 4.48 & 4.53 [ZH, AB 
system. -OCH?Ph, J=i 1.71: 4.70 Kr 4.74 [ZH. AB system. -OCHzO-. J=6.7]: 7.2 l-7.38 [ IOH, m. aromatics]. 

General procedure for the reduction of ketones with I,-Selectride Thr. Ketone (200-300 p mol) was 
dissolved in dry THF (S-7.5 ml) and cooled to -78°C. L-Selectride TM ( I M in THF. 3 equivalents) was added 
and the resulting solution was stirred at the same temperature for about 30 min, then quenched with NH4Cl 
and extracted with Et,O. Crude mixture was dissolved m THF ( 10 ml) and treated with 3 equivalents (based 
on L-Selectrider”) of 0.25 N NaOH and 3 equivalents of 35% H,O?. The resulting solution was stirred at r.t. 
for 2.5 h. neutralized with 5’i aqueous NHJHzPO~ and extracted with Et,O. A sample of crude reaction 
mixture was utilized for d. r. determination by HPLC. Alcohols 12 were isolated by chromatography (PE : 
Et10 9: I -+ 8:3. for TBDPS O-protected ketones: PE : Et20 8:2 + 6:4. for BOM or Bn O-protected ketones). 
Yields and [CI]D values for compounds 12 are reported in Table I. The isolated alcohols were always 
colourless oils. 
(2R, 3Wl-Benzyloxy-2-phenyihex-5-en-3-ol 12a. Rt 0.67 (PE : Et20 1:l). 1.r.: vlllBx 3581. 3484. 2998. 
2909. 2862. 1640. 1602. 1451.1364. 1191. 1080. 1026. GC-MS: RI 6.97; PI/,- 264 (MM+.- 18,O.Ol). 144 (1.3). 
130(1.0). 129(2.7), 121 (1.5). ll7(1.1), 107 (6). 1061.5). 10.5 (II). 103(100). 103(5),92(7),91 (74).65 
(8). 41 (6). lH-n.m.r.: 6 1.96-2.79 [2H. m. -CH$ZH=CH2]: 2.01 ]IH. d. -OH, 5~4.91; 3.01 [IH, centre of m. 
>cHPh]: 3.76 & 3.93 [2H. AB part of ABX system. -CH?OBn. J,&B=~. 2, JAX & JeX=5.4, 7.51: 4. I3 [ IH. 
centre of m. >CHOH]; 4.52 Br 4.56 [?H, AB system, -0CHrPh. J=I 1.81; 5.005.10 [2H, m. -CH=CHz.]; 5.84 
]lH. ddt. -CH=CH? . J=17.1. 10.6. 7.11; 7.25-7.35 [ IOH. m. aromatics], 
(2s, 3S)-1-I(Benzyloxy)methoxy]-2-phenylhex-S-en-3-01 12b. RI‘ 0.59 (PE : Et20 X:2). 1.r.: v,,,,, 3674. 
3580. 3002, 2976. 1639. 1602, 1452. 1379. 1163, 11 IO, 1039. GC-MS: Rr 7.76: ml, 241 (M+, 71. 0.2). 205 
(0.6). l63(l.4). l37(ll). 133(2.0). 129(2.l). 121 13.2). 1201.7). 107(4.0), 106(3.4), los(l2), 104(100). 
103 (5). 92 (8). 91 (681. 65 (5). ‘H-n.m.r.: 6 1.84 [IH. d, -OH, J=4.9]; 2.14 [2H, centre of m, -CH2CH=CH2]: 
2.98 [l H. centre of m. >C’HPh]: 3.Y 1 & 4.04 [2H, AB part of ABX system. -CHzOBOM, JAB= 9.6, JAX 8r 
JBX =6.2. 7.41; 4.03-4.15 [ 1 H, m. XHOH]; 3.52 (2H. s. -OCHIPh]; 4.77 ]?H, s. -OCH20-1; 5.02-5.12 [2H. 
m. -CH=CHz]; 5.84 [IH. ddt. -CH=CHz, J=l7.0. 10.6, 6.81: 7.2X-7.38 [IOH. m. aromatics]. 
(2s, 3S)-l-[(Benzyloxy)methoxy]-2-phenylheptan-3-ol 12~. R1 0.44 (PE : Et20 65:35). 1.r.: vnlax 3670. 
3583, 2997. 2936. 2873. 1602. 1453, (380. 1189, 1164. I 110. 1046. GC-MS: Rf 8.19; m/z 241 (M+ - 87. 
0.02). 193 (0.5). 177 (0.3), 160 (0.5). I38 (0.7). 137 (7). 105 (I 1). I04 (lOtI), 92 (5). 91 (38) 41 (6). ‘H- 
n.m.r.: 6 0.87 ]3H. t. CHj(CH:)3-, J=6.8]: 1.20-1.53 [hH, m. CHj(CH1)3-]; 1.69 [IH. d. -OH. JzS.91; 2.96 
[IH. centre of m. >CHPh]: 3.91 Kc 4.03 ]2H, AB part of ABX svstem. -CHIGBOM l,o=4 6 I,, R. 

Reactions of I-alkoxy-l-phenylalkan-3-ones 10355 
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J=6.9]; 7.25-7.38 [ IOH. m. aromatics]. 
(2S, 3S)-l-[(t-ButyldiphenyIsilyl)oxy]-2-phenylhep~n-3-o~ 12d. Rf 0.26 (PE : Et20 9: 1). Ix.: vmax 368 I. 
3580. 2957, 2930, 2857, 1601, 1589, 1463. 1391, I II 1, 1079. CC-MS: R, 9.93; m/z 389 (M+. - 57), 229 (6). 
201 (5L 200 (18). 199 (100). 197 (6). 181 (6). 173 (22). 147 (6) 139 (ll), 135 (9), 131 (7). 117 (18), 105 
(I I ). 104 (16). 91 (32). 77 (6) 69 (7). 41 (8). t H-n.m.r.: 6 0.87 [3H, t, CH3(CH2)3-, J=6.9]; 1.03 [9H, s, 
-C(CH3)3]: I.??- I .48 [6H, tn. CH+ZHz)i-]: 1.95 [I H, d, -OH, J=5.3]; 2.84 [IH, centre of m, >CHPh]; 3.90 
& 4.06 [ZH. AB part of ABX system, CHlOTBDPS, JAB=IO. I, J,tX & J~x=5.2, 7.51; 4.06-4.19 [lH, m. 
KHOH]; 7.20-7.64 [ 15H, m, aromatics]. 
(lR, 2S)-3-[(Benzyloxy)methoxy]-l,2-diphenylpropan-l-o1 12e. Rf 0.45 (PE : Et20 6:4). Ix.: vmax 3601. 
3002, 2930, 2876. 1603. 1492. 1452, 1379. 1192, I I I?. 1042. GC-MS: RI 9.25; m/x 227 (M+. - 121, 0.03), 
213 t0.7), 181 (0.1). 179 (0.3). I78 (0.4). 165 (0.4). 138 (0.8), 137 (8), 121 (1.4), 120 (0.6), 119 (0.3), I08 
(0.8). 107 (6). 105 (12). 104 t IOO), 91 (25), 79 (7). 77 (7). lH-n.m.r.: 6 2.23 [lH. d. -OH. J=3.8]; 3.22 [lH. 
centre of m, >CHPh]: 3.76 & 3.79 [2H. AB part of ABX system. CHzOTBDPS, J~n=9.6. JAX & JnX=6.2, 
6.31; 4.40 [ZH. s. -OC&Ph]: 4.65 & 4.68 [ZH. AB system, -OCH20-, J=6.7]; 5.07 [IH, dd. >CHOH. J=6.6. 
3.61: 7.19-7.3X [l5H. m. aromatics]. 
OR, 2S)-3-[(t-Butyldiphenylsilyl)oxy]-1,2-diphenylpropan-l-ol 12f. Rf 0.38 (PE : Et20 8:2). 1.r.: v,,, 
3598. 3484. 2959. 2929,2857. 2351, 1602, 1452. 1391. I 112, 1086. 1028. GC-MS: R, 11.38; ml, 409 (M+.- 
57.6). 305 (9). 330 (5). 229 (29). 21 I (5). 201 (5). 200 (18). 199 (100). 197 (6), 193 (6). 167 (S), 135 (S), 105 
(5). 104 (16). 91 (C)I, 77 (9). )H-n.m.r.: 6 1.03 [9H, s, -C(CH$j]; 2.42 [lH, d, -OH, J=4.1]; 3.13 [lH, centre 
of m. >CHPh]: 3.75 & 3.82 [2H, AB part of ABX system. -C&OTBDPS, JAB=~O. I. JAx & JnX=4.9, 6.31: 
5.30 [ IH. dd. >CHOH. J=6.4,4.l]; 7.14-7.55 [20H, m, aromatics]. 
(3S, 4S)-5-[(Benzyloxy)methoxy]-4-phenylpent-l-en-3-ol 12g. (This compound was actually isolated from 
reduction with DIBALH). RI 0.37 (PE : Et20 6:4). lH-n.m.r.: 6 2.04 [IH, d, -OH. J=5.5]: 3.09 [lH, centre of 
m. >CHPh]: 3.89 & 4.02 [2H. AB part of ABX system. -CH20BOM, Jmz9.6, JAX & JnX=6.2, 7.41; 4.45- 
4.53 [IH. m. >CHOH]: 4.50 [2H, s, -OCH2Ph]: 4.74 & 4.76 [2H, AB system, -OCH20-, J=6.9]; 5.16 [IH, dt, 
-CH=CHH cis to -CH=CH2. J=10.3, 1.41: 5.25 [IH, dt, -CH=CHH trans to -CH=CHx, 5~17.3, 1.51; 5.85 [IH, 
ddd. -CH=CHz. J=l6.7. 10.3. 6.21; 7.27-7.38 [lOH, m, aromatics], 
(3S, 4S)-~-~(t-Butyldiphenylsilyl)oxy]-4-phenylpent-l-en-3-ol 12h. (This compound was actually isolated 
from reduction with DIBALH). Rf 0.25 (PE : Et20 8:2). tH-nmr.: S 1.03 [9H, s, -C(CH3)3]; 2.39 [lH. d, 
-OH, J=5.3]: 3.03 [ IH. centre of.m, >CHPh]; 3.88 & 4.08 [2H. AB part of ABX system, CH20TBDPS. 
J~e=lO.l. JAX & Jnx=S.l, 7.81: 4.64 [lH. centre of m. KHOH]; 5.15 [lH, dt. -CH=CHH cis to -CH=CHz, 
J=10.3. 1.31; 5.28 [lH. dt. -CH=CHH tram to -CH=CH2. J=17.1, 1.51; 5.85 [lH, ddd, -CH=CH2, 5~17.1, 
10.5, 6.11; 7.06-7.68 ( l5H, m. aromattcs]. 
(2S, 3R)- l-(Beuzyloxy)methoxy-2-phenyldec-4-yn-3-ol 12i. Rf 0.50 (PE : Et20 6:4). 1.r.: vmax 3687. 3007, 
2954. 2925. 2398. 1601. 1452, 1378, 1187, 1037. )H-n.m.r.: S 0.88 [3H, t, CHj(CHz)4-, J=7.0]; 1.21-1.52 
]6H. m. CHKHZ)ICHZ-]; 2.18 [2H, dt, -CH2C=C-. J=6.9. 2.01: 2.74 [IH, d, -OH, J=8.0]: 3.26 [lH, centre of 
In. >CHPhl; 3.93 ] III. dd, CHHOBOM, J=9.5, 5.51; 4.27 [lH, t, CHHOBOM, J=9.1]; 4.63-4.71 [lH, m, 
~HGH]; 4.57 & 4.60 (2H, AB system, -0CH:Ph. J=l 1.91: 4.78 & 4.80 [2H, AB system, -OCH20-, J=6.8]; 
7.28-7.36 1 IOH. m. aromatics]. 
(2% 3R)-l-[(~-Butyldiphenylsilyl)oxy]-2-phenyldec-4-yn-3-ol 12j. RfO.42 (PE : Et20 82). 1.r.: vmax 3676, 
3595.2956.2930, 2859.2395, 1599, 1463, 1391, I I 12, 1054. CC-MS: Rt 11.47; m/z 427 (M+. - 57,0.5), 289 
(1 I). 253 (6). 229 (7). 223 (6). 21 I (8). 201 (5), 200 (19), 199 (loo), 197 (7), 181 (5), 155 (21), 137 (7), 135 
(12). 105 (6) 104 t 15) 91 (9), 77 (6). lH-n.m.r.: S 0.88 [3H, t, CH3(CH2)4-, J=6.8]: 1.05 [9H, S, -C(CH3)3]; 
1.23-1.52 [6H. m CHq(CH7)3CH2-1; 2.23 12H. dt, -CHpcX-, J=7.0, 2.11; 3.24 [lH. d, -OH, ~~8.31; 3.25 
]lH, centre of m. >ChPhly 3.92 [lH. dd, CHHOBOM, J=9.9, 4.71; 4.36 [IH. t, CHHOBOM, ~~9.61; 
4.79]lH. centre of m, >CHOH]; 7.22-7.69 [ l5H. m, aromatics]. 
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General procedure for the reduction of ketones with a) DIBALH/MgBr2 and b) DIBALH. Ketone (200- 
300 pmol) was dissolved in dry Et20 (5-7.5 ml) and stirred 15 mm at r. t. in the presence of 24-37 mg of 
powdered 4A molecular sieves. before being cooled to -50°C. At this point in procedure a) 5 equivalents of 
MgBr2.Et20 were added and the mixture was stirred for 15 min at the same temperature; in procedure b) the 
solution was stirred for 15 min at -50°C. without any addition of reagents. Both reactions were then cooled to 
-78°C and treated with DIBALH (1 M in toluene, 2 equivalents). After stirring for 15-30 min saturated 
NH4CI was added; then the mixture was diluted with Et20 and Rochelle’s salt (aqueous saturated solution) 
and stirred at r. t. until two clear phases were obtained: finally, extraction with Et20 and solvent removal gave 
crude alcohols 12 and 13, purified as above described. Yields are reported in Table 1. 

Reduction of lla with NaBH4, A solution of lla (128 mg, 456.54 pmol) in dry MeOH (4 ml) was cooled to 
-78°C and treated with NaBH4 (86 mg, 2.28 mmol). After 30 min saturated aqueous NH4Cl was added and 
the mixture was extracted with Et20. Preparative chromatography (PE : Et20 65:35) gave a mixture of 12a 
and 13a (see Table 1). 

Reduction of lla with NaBHd/CeCls. Procedure as above, but adding first an equimolar quantity of 
anhydrous) CeC1j,27 followed by 1 eq of NaBH4. 

Reduction of lla with Zn(BH&. A solution of lla (106 mg, 378.08 pmol) in dry Et20 (5 ml) was stirred 
for 15 min at r. t. in the presence of 25 mg of powdered 4a molecular sieves, then cooled to -20°C and treated 
with Zn(BHq)2 (7.56 ml of a 0.15 M sol in Et20). After 30 min work-up as above. 

General procedure for Mosher’s esters formation. Alcohol (4-6 mg) was dissolved in dry CH2Cl2 (0.5- 1 
ml) and treated with 6 equivalents of 4-N,N-dimethylaminopyridine and 3 equivalents of(R)- or (Sj-Mosher 
chloride. After 1 h the solution was directly purified by preparative chromatography (usually using PE : Et20 
8:2), without aqueous work-up. 

General procedure for transformation of -0Bn & -0BOM into -OH. A solution of 12 in EtOH (5 ml / 50 
mg of substrate) was treated with 10% Pd/C (about 150 mg of catalyst / mmol of substrate) and hydrogenated 
overnight. The catalyst was filtered off and the solution concentrated in VUCNO to give the corresponding diol 
as a white solid, used as such for the next reaction. Of course. during this reaction also double and triple 
bonds were idrogenated to give the corresponding saturated compounds (see alcohols 12 & 13a, b, g, i). 

General procedure for transformation of -0TBDPS into -OH. A solution of 12 or 13 (200-300 pmol) in 
dry THF (5 ml) was treated with 3 equivalents of n-BudN+F- (0.5 M in THF) and the resulting solution was 
stirred at r. t. for 30 min. The mixture was partitioned between brine and Et20 and extracted. Crude product 
was purified by preparative chromatography (PE : Et20 3:7) to give a white solid. Yield: about 85%. 

General procedure for O,O-iso-propylidene formation. A solution of diol from the above described 
reactions (200-300 pmol) in dry CH2C12 (5 ml) was cooled to 0°C and treated with 3 equivalents of 
2-methoxypropene, followed by 0.02 equivalents of p-TSA (0. I M sol in THF). After 10 min the reaction was 
usually complete. Triethylamine (3.5 equivalents) was added and the mixture was concentrated and directly 
purified by preparative chromatography (PE : Et20 95:5) to give the corresponding O.O-iso-propylidene 
derivative. Yield: 54-85s (see Table 3 for selected spectroscopic data). 

General procedure for organometal addition to ketones 11 b-f, k. A solution of ketone (250-380 pmol) in 
dry THF (5 ml) was cooled to -78°C and treated with an excess of the desired organometal (3-5 equivalents; 
see preparation of 1 la-k for employed organometal solutions; propargyl-MgBr used was a 1.36 M sol in 
Et20). After 1 h quenching with aqueous saturated NHdCl and extraction with Et20 furnished the 
crudeproduct. Chromatography (PE : Et20 82 + I: I ) gave a mixture of 16 and 17. For determination of [o~]D 
the mixture of epimeric alcohols was purified again by preparative chromatography. Yields and [a]~ values 
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Table 3: selected ‘H-n.m.r. & 13C-n.m.r. data of O.O-iso-propylidene derivatives 

12i; 14 wheptyl 4.16 dt; 6.2, 3.4 2.5 1 dt; 3.6. 1.7 3.87 dd; 11.7, 1.7 4.35 dd; 11.7, 4.0 1 1.55 s 1 1.55 s 
12i: 14 1 hentvnvl 1 5.07 dt: 4.0. 2.0 1 2.85 a: 4.0 1 4.06 dd: I I .8. 3.8 1 4.27 dd: 11.9, 4.1 t 1.60 s 1 1.55 s 

13a, b; 15 WPI 4.00.4.08a 2.75 dt; 10.9, 5.5 3.82 dd; 11.7, 5.5 3.96 t: 11.4 1.58s 1.46s 
13c, d; 15 WBU 4.01 dt; 10.3, 5.1 2.75 dt; 10.8. 5.5 3.82 dd; 11.7, 5.4 3.96 t; 1 1.3 I .58 s I .46 s 
13e, f; 15 Ph 5.02 d; 10.5 3.06 dt; 10.8, 5.2 3.97 dd; 11.8. 5.2 4.23 t; I I .6 1.72s 1.58s 
13g; 15 Et 3.96” 2.77 dt; 10.9. 5.5 3.83 dd; 11.6, 5.4 3.98 t; 1 1.4 1.59s 1.46s 
13b: 15 \invl 4 54 dd. IO 5 5 n 2.82 dt. IO x 3 X7 dd, I I .6. 5.6 4.05 t: 11.5 1.64s 1.51 s 

13i; 15 rl-heptyl 14.13dt: 10.2,S.l I2.75dt; 10.9.5.4 1 3.82dd; 11 .7. 5.5 I 3.96 t: 11.4 I 138 s I l.4( is 
InQ~?l-zona~llQ~?l AnAt.llA Ilhfl~lI~~ 

parent alcohol; 
product 

111.1,. .  .  .  _/ . I ”  “ “ ,  8 1 . I ,  _ I . . ,  7.” ,  L, a a. 7 .  .“v . ,  .  . I -  . I  

13C-n.m.r. 
R Cl C.2 c3 c3* G C5 c7 CS 

fCni (C7) I  “ ,  I  . ,  

12a,b; 14 /i-Pr 126.46 98.88 70.94 35.66 43.95 65.59 79.40 19.14 

12c,d; 14 rr-Bu 126.46 98.88 71.30 33.24 43.89 65.60 29.43 19.15 

12e,f; 14 Ph 126.76" 99.36 73.40 139.76 45.46 65.37 29.66 18.92 
12g; 14 Et 126.50 98.91 72.86 26.52 43.48 65.57 29.44 19.15 
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for compounds 16 are reported in Table 2. The isolated alcohols were always colourless oils. 
(3R, 4S)-S-[(Benzyloxy)methoxy]-3-ethyl-4-phenyl~nt-l-en-3-ol 16a (RI = Et, R2 = vinyl). RfO.39 (PE : 
Et20 7:3). 1.r.: vmax 3599. 3505. 2970, 2936, 2881. 1601, 1490. 1452, 1380. 1192. 1164, 1107. GC-MS: RI 
7.90: m/z 326 (M+, 30. 0.01). I91 (0.7). 189 (0.7). 188 (0.3). 175 (0.2). 159 (0.4). 145 (0.4) 143 (0.4). 138 
(0.5). 137 (6). 105 (10). 104 (100), 92 (5). 91 (40), 43 (8). )H-nmr.: 60.78 [3H, t, CH$H2-. 7.41; 1.41 [2H, 
q. CH3CH2-, J=7.4]; 2.48 [ IH. s, -OH]; 2.93 [ IH, X part of ABX system. >CHPh, Ja 8: JeX.=4.1. 7.31; 3.97 
& 4.09 [2H. AB part of ABX system. -CHzOBOM. J,kn=9,7, JAX & JnX=4.I, 7.31; 4.40 [2H. s, -OC&Ph]: 
4.65 & 4.70 [2H. AB system. -OCH20-, J=6.8]; 5.24 [ IH. dd. -CH=CHH cis to -CH=CH?, J=10.6. 1.71; 5.35 
[lH, dd, -CH=CHH tram to -CH=CHz, J=17.2. 1.71: 5.X4 [IH. dd. -CH=CHz. J=17.2, 10.71; 7.22-7.42 [lOH, 
m, aromatics]. 13C-n.m.r.: 6 7.57 [CHxCHz-1; 31.82 [CH~CHI-1: 53.74 [>CHPh]: 69.39 & 69.67 [- 
CH20BOM & -OC’HzPh]: 76.39 [probable location of >CtOH)Et together with one signal of CDCl3]; 94.62 
[-OCH20-1; 114.00 [-CH=CHz]; 126.84 & 127.66 [2 >cFI- para in both aromatics]; 127.87, 128.06. 128.34 & 
129.89 [2 >CH- ortho & meta in both aromatics]: 137.59 [C ipso of -OCHzPh]; 139.64 [C ipso of Ph- 
CH(CH20BOM)-1: 142.49 [-CH=CH,]. 
(2S, 3R)-l-[(Benzyloxy)methoxy]-3-ethyl-2-phenylhex-S-en-3-ol 16b (RI = Et, R2 = allyl) or 17g (R1 = 
allyl, R2 = Et). Rf 0.37 (PE : Et20 7:3). 1.r.: v,,,:ix 3519. 3001, i 7936. 2882. 1639. 1601, 1452, 1380. 11 IO. 
1041. GC-MS: Rr 8.25; nt/,- 281 (M+ 59. 0.03). 251 (1.0). 233 (0.7). 191 (4.3) 161 (1.8). 143 (1.1). I37 (6). 
130 (2.7), 121 (1.9). I I9 (1.2). 107 (1.6). 105 (IO). 104 (100). 02 (6). 91 154). 57 (26). tH-n.m.r. : 6 0.86 [3H. 
t. CH~CHZ-. J=7.4]; 1.37 [?H. q. CH;CH>-, J=7.4]; 2.36-2.47 [3H. I,,. -CH$ZH=CH2 + -OH]; 3.02 [IH. X 
part of ABX system, >CHPh, J,AX & JnX=4.5. 7.51; 4.08 & 4.1 1 [2H. AB part of ABX system, -CHzOBOM, 
JAn=Y.Y. JAX & JnX=4 5. 7.51: 4.46 (2H. s, -0CH:Phj: 3.70 Kr 4.73 [?H. AB system. -OCHzO-, J=6.9]; 5.06. 
5.17 [2H. m, -CH=CH2]: 5.88 [ 1H. ddt. -CH=CH2, J=l6.1. 11.4. 7.31: 7.24-7.39 [IOH. m, aromatics]. 
(2S, 3R)-l-[(Benzyloxy)methoxy]-3-ethyl-2-phenylheptan-3-o1 16~ (RI = Et. R2 = II -Bu) or 17h (RI = 
n-B+ R2 = Et). RfO.27 (PE : Et20 8:2). 1.r.: v,,,, . 3515. 3955, 2940, 2874, 1601. 1453. 1380. 1192, 1107, 
1039. GC-MS: R, 8.60; WI/: 281 CM+ 7.5. 0.01). 251 (0.4), 721 (05). 219 (0.8). 191 (2.1) 161 (O.S), I45 
(0.5), I38 (0.4). 137 (3.7). I31 (0.4). 121 (1.3). I I.5 (4.5). 107 (1.3). 105 (IO). 104 (IOO), 92 (3.8), 91 (32~ 57 
(4.4). 55 (4.4). )H-n.m.i-.: 6 0.82 [3H, t. CHjCHz-, J=7.1]: 0.92 [3H. t. CHT(CH~)~-, J=6.2]: 1.24-1.61 [XH, m, 
CH?- of Et & YI-Bu]; 2.20 1 IH, s. -OH]; 3.00 [IH. X part of ABX system. >CHPhJAX & JsX=4.6. 7.41: 4.04 
& 4. I2 [2H. AB part of ABX system. -CH,OBOM. J,qn=Y.S. JAX & JnX=4.6, 7.4,]; 4.45 [2H. s, -OC&Ph]; 
4.70 & 4.72 [2H, AB system. -OCH20-. J=6.9]; 7.24-7.39 [ IOH. m. aromatics]. I%-n.m.r.: 6 7.64 [CH$H2- 
1; 14.1 I [CH~(CH~)V]; 23.32 [CHJCH$ZHZCH~-]: 25.86 [CH$ZH2CH2CH2-]; 29.50 [CH$‘H2-1: 36.07 
[CH$H~CH,C’H2-1; 5 1.7 I [>CHPh]: 69.07 & 69.49 [-CH20BOM Kr -0CH2PhJ; 76.16 [>C(OH)Et]: 94.67 [- 
OCHzO-1: 126.64 & 127.67 [2 >CH- para in both aromatics]: 128.09. 128.31, 128.36 & 129.66 [2 >CW ortho 
& meta in both aromatics); 137.61 [C ipso of -0CH2Phl: 140.46 (C ipso ofPh-CH(CH2GBOM).1. 
(lS, 2S)-3-[(Benzyloxy)methoxy]-l-ethyl-1,2-diphenylpropan-I-ol 16d (RI = Et, Rz = Ph) or 17i (RI = 
Ph, Rz = Et). Also m this case some PhOH was obtained and eliminated as above described for compound 
lie. RfO.28 (PE : Et10 : CH2Cl2 8:l:l). 1.r.: ~,,,~,x 349X. 2964. 2932, 2878, 1953. 1718, 1600. 1452. 1380, 
1245. 11 12. 1050. GC-MS: R, 9.42; /d; 299 (M+ 77. 0.06). 241 (0.5). 137 (4.2). 135 (9). 105 (13). 104 
(100). IO3 (3.0). 92 (2.61. Yl (22). 77 (4.1). 57 (9). IH-n.m.r.: 60.99 [3H. t, CH$H2-. 5~7.21: I.62 [ZH, 
centre of m, CH1CH,-1: 3.05 1 IH. S. -OH]: 3.27 [ IH. dd, >CHPh, J=7 0. 3.41; 3.65 [ IH, dd, -CHHGBGM. 
5~9.8. 3.41; 3.89 [IH. dd. CHHOBOM. J=9.8. 7.1 1. 4.76 [2H. s. -GCH2Ph]; 4.50 & 4.55 [2H. AB system. 
-OCHzO-, J=6.8]; 7.10-7.53 [ISH. m. aromatics]. 
(2s, 3S)-l-[(Benzyloxy)methoxy]-3-ethyl-2-phenyihept-~-yn-3-ol 16e tR* = Et, R2 = propargyl). efO.46 
(PE : Et20 7:3). 1.r.: v ,,,ax 3499. 3304. 3002. 2967. 2944. 239.5. 1602. 1453, 1380, I1 10. 1042, 1026. GC-MS: 
Rt 11.25; td,281 (M+ - 57.0.02). 251 (0.6~233 (0.5). 203 (o.5). 191 r3.1). 181 (0.6). I70 (0.6). 161 (I.]), 
I43 (1.8). l4l t 1.2). 137 (6). 105 I IO). 104 I 100). 92 (6). YI (49). 57 t 161. )H-n.m.r.: 6 0.89 [3H, t, CH~$ZH~-, 
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J=7.4]; 1.53 [?H. q, CH~CHI- . J=7.5]; 2.10 [ IH. t. -C=CH]: 2.39 & 2.53 [2H, AB part of ABX system, 
CH+CH,J.AB=~~.~. JAX & J~x=2.7. 2.61; 2.81 [IH, S, -OH]; 3.31 [lH, t, >CHPh, J=6.0]; 4.13 [2H, d, 
CHzOBOM, J=6.2]; 4.48 [?H. s, -OCH:!Ph]; 4.73 & 4.75 [2H, AB system. -OCH20-, J=6.9]; 7.2.5-7.41 
[ IOH, m, aromatics]. 
(2S, 3S)-l-[(Benzyloxy)methoxy]-3-ethyl-2-phenyldec-S-yn-3-ol 16f (RI = Et, R* = heptynyl) or 17j (R1 
= heptynyl, R2 = Et). Rf 0.73 IPE : Et20 6:4). Ix.: vmax _ 3492, 3003. 2957, 2931, 2238, 1601, 1453, 1380, 
1111. 1041. CC-MS: R,9.42; m/z317(M+ 77. 0.02). 256 (3.7), I85 (1.6), 153 (5), 137 (1.8). 121 (1.3), 107 
(1.3). 105 (IO). 104 (100). I03 (4.0), 92 (3.5). 91 (30). 57 (I I). 55 (3.3). ‘H-n.m.r.: 6 0.90 [3H, t, CHj(CHz)a- 
, J=7.0]; 1.03 [3H. t. CHjCHl-, J=7.3]; 1.25-1.59 [8H. tn. CH3CH2- & CH3(CH2)$H2C=]; 2.22 [2H, t, 
CHzC=, J=7.0]; 2.79 [ IH, s. -OH]: 3.04 [IH, X part of ABX system, >CHPh, J.~x & J~x=3.7, 7.31; 4.12 & 
4.38 [7H, AB part of ABX system, -CHlOBOM. J,w=9.7. JAX & J~x=7.3, 3.71; 4.45 [2H, s, -OCH2Ph]; 4.73 
[2H. s. -OCH20-1: 7.32-7.48 [ IOH. m. aromatlcs]. 
(2S, 3S)-l-[(Benzyloxy)methoxy]-3-ethyl-2-phenylhex-S-en-3-ol 16g (RI = allyl, R2 = Et) or 17b (R1 = 
Et, Rr = allyl). R/ 0.31 (PE : Et20 7:3). 1.r : \’ ,,,r,X 3473. 2939, 2873. 2234, 1953. 1809, 1730, 1602, 1453. 
1380. 1164. 1105, 1045. W-MS: Rf 8.28; m/r 281 tM” - 59. 0.04). 251 (1.0). 233 (0.7). 205 (0.6), 203 (0.6). 
191 (3.7). 161 t 1.X). 145 (0.71. 143 (1.2,. 138 (0.6). 137 16~5 I05 (II). 104 (100). 92 (6). 91 (55), 57 (25). ‘H- 
n.m.r.: 6 0.94 [3H. t. CH$ZHz-, J=7.4]; 1.56-l .67 [2H, m. CH&Hz-J: 2.09-2.17 [3H. m. -CH2CH=CH2]: 2.38 
[I H, S. -OH]: 3.04 [ IH. X part of ABX system. >CHPh. J ,4x B J~x(34.6. 7.61; 4.06 & 4.10 [2H. AB part of 
ABX system, -CHlOBOM, J)\~:9.8. J AX & J~x=1.6. 7.61: 4.45 [2H. s, -OCHTPh]; 4.70 & 4.72 [2H, AB 
system. -OCH?O-. J=6.9]: 4.39-5.08 [ZH, m. -CH=CH1]; 5.81 [ IH. ddt, -CH=CH2. J=l7.5. 10.3, 7.31; 7.22. 
7.38 [IOH. m, aromatics]. 
(2S, 3S)-l-[Benzyloxy)methoxy]-3-ethy~-2-pheny~heptan-3-ol 16h (RI = n-Bu, R2 = Et) or 17c (RI = Et, 
R* = n-Bu). RfO.36 (PE : Et20 7:3). 1.r.: v n,aX 3520. 2960, 2939, 2872. 1492, 1453, 1380, 1041, 1026. GC- 
MS: RI 8.55; mf;. ‘781 (M+- 59, 0.02). 219 t 1.21, 191 (1.4). 145 (0.5). 137 (3.8). 121 (1.3). 120 (0.6). 119 
(0.5), 117 (0.51. 1 IS (4.5). IOS (10). 104 (100). 92 (3.6). Yl (371. 59 (3.31, 57 (4.2). 55 (4.2). IH-n.m.r.: 6 0.83 
[3H, t. CH3(CH2)7-. J=6.8]: 0.91 [3H, t. CHKH2m. J=7.4]; 1.34-1.30 [6H, m, CHl[CH2)7m]; 1.62 [2H, q, 
CH3CH2-. Jz7.81; 2.21 [ IH. s, -Owl: 3.01 [IH. X part of ABX system. >CHFh, J,yx & J~xz4.9, 7.41: 4.04 & 
4.10 [7H. AB part of ABX system, -CH20BOM. J .~~=10.0. JAX & J~x=4.9, 7.41: 4.4S [2H. s. -OCH2Ph]; 
4.70 & 4.72 [2H, AB system. -OCHzO-. J=6.9]; 7.21-7.39 [ IOH. m, aromatlcs]. t3C-n.m.r.: 6 8.06 [CH$H~- 
1: 14.03 [CHKHZ)I-]: 23.18 [CH$TH~CH~CH2-1: 25.44 (CH$TH2CH$ZH~-]: 29.45 [CH$H2-1; 36.19 
[CH~CH~CHzCH~-I: 5 1.78 [KHPhl; 69. I I & 69.54 I-CHzOBOM & -OCH2Ph]; 76. I6 [>C(OH)Et]: 94.72 [- 
OcHzO-I; 126.66 & 327.68 12 >CW para In both aromatics]; 127.84, 128.10, 128.38 & 129.66 [2 >cH- ortho 
& meta In both aromatics]; 137.67 [C ipso of -OCH,Ph]: 140.45 [C ipso of Ph-CH(CH?OBOM)-1. 
(1K 2.~)-3-[(Benzyloxy)methoxy]-l-ethyi-l,2-diphenylpropan-l-o~ 16i (RI = Ph, R2 = Et) or 17d (RI = 
Et, R2 = W. Rf 0.37 (PE : Et20 7:3). Ix.: v,,, 3492.3000.2938.2882, 1600, 1452, 1380, 1163. I 110, 1041, 
GC-MS: Rt 9.JO:m/,' 299 (M+ - 77. 0.1). 231 lO.SL 239 (0.71. 137 (4.l), 136 (1.0). 135 (9). 121 (0.9), 120 
(0.4). 117 (0.5). 115 (O.h), 107 (1.0). 106 II.()), 105 (131. 104 (IOO), 103 (2.8). 92 (2.5). 91 (22), 57 (8). 
‘H-n.m.r.: 6 0.74 [3H. t. CH$ZH?-. J=7.4]; 1.95 [2H. centre of m, CH~CHZ-1; 3.33 [IH, X part of ABX 
system. >CHPh. JAX 6t J~x=5.7. 7.11; 3.69 [ IH. s, -OH]: 3.90 & 4.00 [2H. AB part of ABX system, 
CH2OBOM. Jmz9.8. JAX & J~x=5.7. 7. I]: 1.54 [ZH. s. -OCHzPh]; 4.77 [2H, s. -OCH20-1; 6.88-7.38 
[ 1 SH, m. aromatics]. 
(2s, 3S)-l-[(Benzyloxy)methoxy]-3-ethyl-2-phenyldec-5-yn-3-ol 16j (RI = heptynyl, R2 = Et) or 17f (RI 
= Et, R’ = heptynyl). Rf0.55 (PE : Et20 7:3j. Ix.: v ,,,ax 3473.2939,2873,2234. 1953. 1809. 1602. 1453, 
1380. 1]()5, 1045. CC-MS: R, 9.44; m/z 317 IM+ 77. 0.03), 256 (3.8), 153 (5). 137 (1.9), 129 (1.1). 121 
(1.4). 107 (1.31. 105 (1 I). 104 ( IOO), 103 (1.1). 92 13.9). 91 (32). 77 13.1). 6S (3.2). 57 (JO), 55 (3.6). 
‘H-n.1n.r.: 6 O.XY [3H. 1. CH$ZH$q-, J=7.2]: O.Y7 [3H. t. CHKHz-. 5~7.71: 1.21-1.56 [gH, m. CHICH2-& 
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CHj(CH2)$H2C=]: 2.25 [2H, t, -CH2C-, 5=7.(j): 3.12 [IH. dd. >CHPh, J=10.2, 4.91; 3.85 [ IH. dd, 
CHHOBOM, J=9.5.4.9]; 4.33 [ IH, s, -OK]; 4.50 [ IH, t. -CHHOBOM, J=9.9]; 4.59 & 4.69 [2H, AB system. 
-0CHzPh. J=ll.8]: 4.79 & 4.84 [ZH. AB system, -OCH20-. J=6.8]: 7.26-7.40 [lOH, m. aromatics]. 

General procedure for p-lactons & olefin formation from 16d and 16i. 
I) (2R, 3R)-3-Hydroxy-2,3-diphenylpentanoic acid 18 and (2R, 3R)-3-hydroxy-2,3-diphenylpentanoic 
acid 21. They were prepared by catalytic hydrogenation. followed by Jones oxidation of crude diol as 
reported in the general procedures above described starting from 16d and 16i respectively. The acids were 

purified by chromatography [PE : AcOEt 7:3 + 1: I: then PE : AcOEt I: I with increasing amounts of AcOH 
(l-2%)]. Comoound fi white solid. yield: 73% from 16d. Rf0.41 (PE : Et20 2:8). tH-n.m.r.: (DMSO-de) 6 
0.50 [3H. t. CH$ZH~-. J=7.3]: 1 .S3 [2H. centre of m. CHjCH?-1: 4.32 [I H, s, XHPh]: 5.27 [ 1 H. broad s. 
-CO,H]: 7.30-7.79 [ IOH, m. aromatics]. Compound 21: white jolid, yield: 57% from 16i. Rf0.33 (PE : Et20 
2:s). ‘H-n.m.r. (DMSO-dh): 6 0.70 [3H. t. CHKHz-, J=7.3]: 2. IS [2H. centre of m, C’HjCHz-1: 4.11 [ IH, s. 
>CHPh]; 5.20 [I H. broad s. -COzH]; 7.1 I-7.38 [ IOH. m. aromatics]. 
2) (3R, 4S)-4-Ethyl-3,4-diphenyloxetan-2-one 19 and (3R, 4R)-4-ethyl-3,4-diphenyloxetan-2-one 22. A 

solution of acid 18 or 21 (SO mg, 184.96 pmol) in dry pyridine (I ml] was cooled at 0°C and treated with 
benzenesulfonylchlorIde ( 1 IX ~1, 0.93 mmol). After 2 hrs the solution was diluted with HzO/Et:O and 
extracted. Combined organic phases were acidified to pH 2 by careful addition of I N HCI. then immediately 
washed with 5% NaHCOl and brine. Both 19 and 22 were characterized as crude products. Comoound lu: RI 
0.68 (PE : Et10 9:l). 1.r.. v,,,;,, 1796. iH-n.m.r.: 6 0.68 [3H. t. CHJCH~-. J=7.3]; 1.75 [?H. centre of m. 
CHjCH?-1; 3.94 [IH. \. >CHPh]: 7.3.5-X.13 [ IOH + SH. m. arnmatlch of 19 & PhS02CI]. CornRound 22: Rf 

0.57 (PE : Et20 9:l ) 1.r.: vIllrlr. 1795. IH-n.m.r.: 6 0.94 [3H. t. CH;CH,-. J=7.3]; 2.34 [2H. centre of m. 
CH$ZHz-1; 4.86 [I H. 5. >CHPh]: 7.58-8.08 [ IOH + SH. m, aromatic\ of 22 & PhSO$I]. 
3) (E)-1,2-diphenylbut-I-ene 20 and (Z)-1,2-diphenylbut-I-ene 23. Crude lactons were dissolved again in 
dry pyrldine ( 1 ml). 19 Was heated at 60” 3 hrs. while 22 did not elimmate at the same temperature and had to 
be warmed to I 10°C for 9 hrs. After above described work-up best results were obtained by characterization 
of crude mixture. From 19 we obtained a 87.4 : I2 6 mixture of 20 and 23 and from 22 we obtained a X3.7 : 
16.3 mixture of 23 and 20 respectively. Compound 20: Rf 0.58 (PE). IH-n.m.r.: 6 1.06 [?H. t. CHiCHz-, 
J=7.5]; 2.75 [?H. q. CI-IICH,-. J=7.6]: 6.69 [IH. <. KHPh]; 7.21-X.10 [ IOH + SH. m, aromatics of 20 & 
PhSO~CI]]. Comuound 23: Rio.59 (PE). IH-n.m.r.. 6 1.06 [3H. t. CH$Hz-. J=7.5]; 2.51 [2H. q, CH?CHz-. 
J=7.3]; 6.42 [ IH, s, XHPhl: 7.2 l-8. IO [ IOH + SH. m, aromatic\ of 23 & PhSO$I]. 
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