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munlcate our frndings In detail. The sallent features of our strategy arc the lnltlal conversion 

of dllylic alcohol (I) into choral 2.3-epoxyalcohol (3) using Sharpless cpoxldatlon I7 , trdnsformatlon 
I8 

of 3 Into 2,3-epoxychloride (4) using Ph3P-CC14 followed by treatment with L+JH2 or LDA leading 

to the formatlon of choral propargyl alcohols (2) In excellent yields. 
IY 

The subsrrates, allyllc dlcohols (la-11) with d wide vdrlety of functionalitlcs have been 

prepared by the adoptlon of either of the two methods, I) Wlttig reactlon of sultable aldehyde 

with (carboethoxy)methylene trlphenylphosphorane followed by 3lBAL-H rcductlon or II) alkylation 

of propargyl alcohol with the required alkyl halide and subsequent LAH reduction. The allyllc. 

alcohol Ih was prepared from (4S,5S)-4,5-(blshydroxyrnethyl)-2,2-dlmethyl-l,3-d~oxolane 20 
in 4 

steps as shown m Ccheme 2. 

SCHEME 2 

OH 

OH 

0-b c,d 

OMPM 

5 R = CH2OH 1 R= COZEt 

5 R = CHO lh R= CH@H 

a) MPMBr, NaH ,THF b) (COClI2 .DMSO, E13N, DCM c) Ph3P=CHC02E1 , Benzene 

d) DIBAL-H. DCM 

The needed chlrallty was Introduced by Sharpless dsymrrlerric epoxldatlon on d\lyllC alcohols 

under standard set of condltlons such as using TBHP, TI(OIPr)4 and (+) or (-1 UIPT In CH2C12 

In presence of 4A molecular sieves which help In the Improvement of borh cherlllcal and optical 

ylclds of the required epoxldes. In the cast of If, a raccmlc epoxyalcohol was prepared by using 

1nCPRA. 

The 2,3-epoxyalcohol were cleanly converted into the epoxychlorldes on reactton with 

Ph3P In rcfluxlng Ccl4 In presence of trdce alnount of UdtiC03. The final and cructal rcdctlon 

IS the preparation of choral alkynols. Thus 2.3-epoxychloride\ were subjected to base Induced 

opening clthcr by LlNH2 or LDA dt -30 to -33” to result In the formatlon of alkynols. In one 

case. measurement work, ulth Vosher’s ester dcrlvatlves 
21 

has establIshed that the chlrality 

(94% ec) of the epoxlde (3b) IS transferred with it5 total mregrlty to alkynol (2b). 

This method ha\ been extended to a wide varlcty of allyllc alcohols (Table I). The entries 

3 and 4 demonstrate that the sklpprd rnethylene present In the substrate has remained untouched 

under the reactlon condltlons. It IS pcrtlnrnt to mention thdt the optIcally actlvc dlacetylenlc 

carblnol (2e) was convcnlently prepared which orhcrwlsc, IS relatively dltficult to realise. Entry 

6 deals with racelnlc corrlpound because of our fdlhre 
22 

to obtain optlrally pure epoxlde from 

If. However. the problem has been solved IndIrectly as India atcd for entry 7, for instance Ig 

was transformed Into 2g by the present methodology and then transformed to furnish ester IO 

(Scheme 3) which has found appllcatlon in llpox~n 
23 

dnd prostaglandln. 
3 

Endntlomerlc propargyllc alcohol5 (2h and 2i) shown in entries 8 and 9, prepared from R,R- 

tartarlc ac,ld. hdve opened up numerous posslbllltles for cfabordtlng them Into rare sugars. 2Q 
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TABLE 1 Preparation of Ch’ral Proporgyl alcohols ( 2 1 

Entries Allyl~c alcohols (1) Epox’des ProporgY alcohols 

1 
n-C8Hl7W OH 

n- 
30 

C8H,7AX 
lo gX=OH. 42 X = Cl 

. ..s 
2 n- C8H17- X 

s X=OH, 4_b X=CI 

3 YOH ’ \ AX 

l_t3’ $+X-OH, ‘Lc X =CI 

4 “-C!#‘llWOH n - C5HlIdX 

b! 
32 3d(XsOH, g X-Cl 

5 n-Cgtill-= 
--OH 

,O n-CcjHll--f 

233 
X 

2 X=OH; 4eX=Cl 

6 CH302C -(CH2)8mOH R02C -0l2@?X 

1t 31 X-OH, R-Me 

41 X-Cl, RzH 

/ 77 
. ..Q 

OH _X 
1934 ;g X-OH.49 X-Cl 

8 Mpuo&‘o~ ‘zo&fc, 

- 

9 
,;y;*;l 

10 -=don LAX 

lj”j 3~ X-OH, 4~ X =Cl - 

11 
x 

X 

2 XzOH, 4_k X-Cl 

n- C8H17+, 

203’ \ 

n -C5Hlld 
36 8 

E 

p” 
n-C5H11-SZ+ 

2-e 
% 

OH 

HO2C - (CH2)8 

2t 

n/q 
2k 26.39 

‘t (-1 OIPT was used In phce of (+I DIPT 
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The dlstmct Iedture of this methodology 15 the case of prcparatlon of optlCd!ly pure ter- 

tiary carbmols such as Zj to 21 (entries IO-121, which otherwlse are not caslly accessible. 25 The 

diverse usage of these carbmols m dcvelopmg side cham of clmlcally used prostaglandms IS well 

known.3’26 
SCHEME 3 

c .d 
gBz 

MeOzC- 

lo 
* 

a) BzCI.Et3N,DMAP,DCM b) MCPBA, DCM c) Jones, -20. dICH2N2 

A plauslblc mecharnsrn for the openmg of epoxychloride to form dikynol 1s shown in Scheme 

4. Accordingly, the base abstracts2’ a proton from the chlorocarbon with concomitant cleavage 

of cpoxldc to form the vinyl chloride which then undergoes dehydrohalogenatlon to result the 

alkynol. The dlanion (12) can be In situ alkylated chcmoselcctlvely with alkyl halides like n-octyl 

bromide to give C-alkylated products 28 13a and l3b. 

SCHEME 4 

I?’ 

LiNH2 or 

--Gi-- 

LiNti or 

7 
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* 
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RL ,,ox 
/ Cl 

11 x = LI - 

3 X-H 

12 XZLI - 

2 X-H 

13a R”= n-C6H17 (71’1.1 

13b R” -_ - -(Cti2)6 -0THP (62’1.) 

hccordlng to the rnrchanlsnl shown in Schelilc 4, alkoxldc II IS the crucldl lntrrnlcdlate 

for the formation of propargyl alcohols from cpoxychlorldcs 4, In fdct 14 could bc Isoldtcd when 

the reaction was carried out with a stoichlornctrlc qudntlty of base such as LI>A/THF or LlNH2 

In Ilq. NH3. These trans-I-chlorovlnyl alcohols (14) arc very useful ,ynthons dnd ~l~cly find wide 

appllc.ablllty In the synthesis of blologlcally act~vc colllpounds. 
3,) 

Treatnlent of 4 with I eq. ol LDA in THF at -7s” or LINHZ 111 Ilq. NHJ at -33” dllordcd 

I4 In quantitative yields. The clilnmatlon redctlon produced trans-I -chlorovlnyl alcohols, which 
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was found to be highly stereoselectIve and the conflguration was confirmed by analysts of ‘H 

NMR spectra. Ceneralrty of this rcactlon IS evident from thr preparation of chlorovlnyl alcohols 

14a 144 - 141 - - 

14a, 14d and 141 (Table 2) from the corresponding 2,3-epoxychlorides la, 4d dnd 41 respectively. 

This reaction appcdrs to be gencrcll, versatllc and could bc pcrformcd under mild c.ondltlonb. 

Table 2 Preparation of trans-chlorovmyl alcohols (14) 

Entry Epoxy tiase eq Crude Chlorovmyl Propargyl 
chlorides yield % dlcohols’ alcohols’ 

I 4a LlNH2 or LDA I 95 I4a (85) 

2 4d LlNH2 or LDA I 89 l4d (79) 

3 41 LlNH2 or LDA I 92 I41 (82) 

4 41 LlNH2 or LDA 3 1(l 21 (77) 

5 41 n-UuLI I 945 I41 (41) 21 (19) 

6 41 n-BuLi 3 83 21 (77) 

. Isolated yields (%) are given In parcnthcsls. 5 Also contains its unrcactcd cpoxychlorlde. 

WC next almcd the opcnmg of 2,3-epoxychloridc 41 with I eq. of n-t3uLI In THF at -33”. 

It resulted a product mixture contalmng approximately 43, 20 and 36 per cent of chlorovmyl 

alcohol (Ilrl), propargyl alcohol (21) and the starting 2,3-cpoxychlorlde (41) respectively. It appears 

that n-DuLi reacts lndlscrlmlnately with both the epoxychlorldc (41) and chlorovinyl alcohol (l4l), 

formed during the course of the reaction, thereby giving a nlixture of products. Howcvcr, 3 rq. 

of n-UuLI In THF at -33” always produced the propargyl alcohol (21) as the sole product reported 

carlier.16’40 Thus, LDA or LlNH2 is the sultablc basr for the prcpardtlorl of compound 14. 

In conclusion, it 15 pcrtlncnt to nlcntlon that th!s IS a highly useful rtlcthod to prepare 

chorally enriched Intermcdiatcs alkynols, r~pcc~ally the tertiary carbmols and trans-I-chlorovlnyl 

alcohols from caslly accesslblc 2,3-cpoxychlorldcs obtalnable from the COrreSpOnding allyl~c alco- 

hols, using 3 rq. of bdscs and I eq. of LI)A/LlNH2 rcspcctivcly. The case with which these transfer- 

mations can be carried out under mild c-ondltlons tolerated by many functional groups In high 

chemical and opt~cdl yields will allow onr to tap the Immense potential which these mtermedt- 

ates29 possess. 

EXPERIMENTAL 

IK spectra were recorded JS neat fhln film on Pcrkin-Elmer 683 or 1310 spectroineters. 

‘H NMR spectra were recorded on Varlan FT 80A or Jcol PMX-90 spectrollletcrs, In CDC13 using 

TMS as Internal standard. Mass spectra were recorded on rlthcr Mlcrorrlds5 7070H or FinnI- 
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gan .UaI 1020 B mass spectrorncter opcratlng at 70 eV and molecular wclghts determIned by 

Cl techntque. Ally1 alcohols were prepared by the IIterature procedures. 

~~S,5S~-4-~3-Hydroxy-IE-propenyl~-5-(pmethxybenzyloxymethyl)-Z,Z-dimethyl-l,3-dioxolane (Ih). 

A cooled (0”) and stIrred suspension of sodium hydride (2.96 g, 61.7 rnrnol, 50% suspension) In 

dry THF (100 ml) and HMPA (5 ml) was treated with (4S.5S)-4,5-(bIs-hydroxymethyl)-2,2-dImethyl- 

l,3-dloxulane (IO g, 61.7 IIImol) durmg 20 IIIIn. After I h p-methoxybenzyl bromide (MPMBr) 

(12.4 g, 61.7 mmol) In dry THF (10 ml) was added dropwIse and allowed to stir overnIght ar 

room temperature. ReactIon rnlxture was cooled (O”), quenched with aq. NH4CI and extracted 

with CHCl3. Organic layer was washed with water, dried (Na2S04) and evaporated. The residue 

was purrfred by column chromatography (silica gel, 10% ethyl acetate-pet.ether) to afford 5 

(I 3.2 g) In 76% yield. lH NMR : 6 1.43 fs, 6H), 3.64-4.12 (rn, 9H), 3.8 (s, 3H), 4.5 (s, ZH), 6.81 

fd, ZH), 7.18 fd, ZH), M’ 266. 

To a cooled f-78? and stIrred solution of oxalylchlorlde (5 ml, 57.3 mrnol) In CH2C12) 

(I40 ml) was added dropwise DlnS3 (9 .nl, 12.6 mmol). After 5 InIn. alcohol 5 (5 g, 17.7 mrnol) 

was added, left for 20 mm and quenched with trlcthylamme (IO ml, 143 mmol). After IO mIn 

reactIon mixture was poured In water, orgamc layer separated and the aqueous layer extracted 

with CH2C12. Combined CH2C12 extracts were washed with I% HCI, water, brtnc, dried (Na2S04) 

and evaporated to give the crude aldchyde 6, which was used as such for further reaction. 

A stIrred suspension of (carboethoxyrnethylene) Iriphenylphosphoranc (7.4 g, 21.4 rnrnol) 

In benzene (50 ml) was treated with 6 (5 g, 17.8 mmol) at room temperature. After I h, benzene 

was rernovcd under reduced pressure and residue was sublected to chromatographlc purification 

(bI-gel, 5% ethyl acetate-pet.ether) to afford 7 (5 g) In 80% yield ds a IIquId. lH NMR : 6 1.25 

(I, 3H), 1.4 (s, 6H), 3.5 (dIst. t, ZH), 3.75 (s, 3H), 4.0-4.4 (m, 4H), 4.5 fs, 2H), 5.3 ft, IH), 5.6 

fd, IH), 6.08 (d, 2H), 7.25 fd, 2H). 

To a stlrrcd and cooled f-20”) solutmn of 7 (5 g, 14.28 rnmol) In CH2C12 (50 ml), a 20% 

hexane soluIIon of DII)AL-H (22 ml, 30 mrnol) was added during 20 mm. After I h, It was quen- 

ched wIIh aq. sodlurn poIassIum tartarate solution. Aq. layer was separated and extracted with 

CH2C12. 0rganIc layer was washed with water, brine, dried (Na2S04) and evaporated under re- 

duced pressure IO result Ihe alcohol Ih (4 g) in Y!l% yield as a IIquId. 
I 
H NtiR : 6 1.4 (5, 6H), 

3.5 (dIsI. I, 3H), 3.8 (s. 3H). 6.85 (d, 2H), 7.3 (d. 2H). 

General procedure for the preparation of 2,3*poxy alcohols 

(2R-trans)-3-Octyloxiranemethanol (3a). To a stlrred and cooled f-2G”) suspension of acfrvated, 

powdered 411 molcc.ular sIevcs (5 g) In CH2C12 (250 ml) uider N2 atnlospherc f-) DIPT (0.412 

g, 1.76 Inrnol), TI(3Ipr)4 (0.4 I7 g. I.47 m IIoI) and TbHP (3.97 g, 44.1 I mmol) were ddded sequcn- 

IIally. The resultIn mlxturc after 20 mIn was treated with allyllc alcohol la (5 g, 29.41 mmol) 

In CH2C12 (IO ml) over a period of 20 mIn and maIntaIned at this temperature for 4 h. The 

reaction :rIIxIurc was allowed IO warm IO I)” and poured Into a freshly prepared and cooled (0”) 

solution of ferrous sulfate and IarIarIc acid (6.5 g and 2 g respccclvely) In delomsed water (20 

ml). The two phase rnlxture was stIrred for 25-30 InIn, aq. phase separated and extracted with 

ether. The combined organlc phases were IredIed wIIh a prccooled (0”) SOluIlOn of 30% N~0l-l 

(W/V) In sal>rdIed br,ne. The two phase njlxturc was Ihrn sIlrrcd for I h d1 room IcrrlperaIure 
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and Jcf. Idyer separated. It was treated wtth ether , combined organic extracts were dried (Na2S04) 

dnd concentrated under reduced pressure to result 3a (5.1 g) m 91% yield as a solld, m.p. 58-59°C. 

lH NMK : 6 0.91 (t, 3H), 1.20-1.75 (rn, I4H), 1.8-1.9 (m, IH), 2.9-3.0 (m, ZH), 3.65 (dd, IH). 

3.95 (dd, IHL IR : 3600 and 1250 cm -I. ,%A- 186. [al, + 34.3 (c 1.2, CHC13). 

(ZS-trans)-3Uctyloxiranemethanol (3b). Compound 3b was prepared Irom Jllyl~c alcohol (la) 

(5 g, 29.41 rnrnol) by ustng ($1 DII’T m 88% ylcld. lH YllK : 6 0.90 (t, 3H), 1.1-1.8 (m, l4H). 

1.51-1.90 (m. IH), 2.95-3.00 (m, ZH), 3.68 (dd. IH), 3.90 (dd, IH). [cl], : -34.6” (c, 1.2, CHC13). 

(ZR-E)-34’3~Methyl-2-butenylbxiranemethanol (3c). Cornpound 3c was prepared from allyl~c 

alcohol Ic (4.3 g, 34.12 rlllnol) usmg (-1 DIPT In 90% yield. lH NMR : 6 1.65 (s, 3H), 1.75 (s, 

3H), 2.25 (bt, 2H). 2.75-3.20 (III, ZH), 4.4 (d. ZH), 5.1 (bt, IH). IK : 3400, I450 and I220 cm-l. 

.A\’ 142. [a], 6 16.27 (c. 1.9. CHC13). Anal. Calcd. for C8H1402 : C, 67.57: H, 9.92; Found 

: C, 67.60: H. Y.Yh?,. 

(ZR-E)-3~2Heptenyl)ox~ranemethanol (3d). Compound 3d wa$ prepJrcd from alcohol Id (5 

g, 29.79 rnrrlol) In 82% yield, using (-) DIPT. ‘H N:vlK : 6 0.85 (I, 3H), 1.1-1.5 (rn, 6H). 1.8-2.4 

(m. 4H). 2.8-3.1 (in. 2H). 5.1-5.7 (m, 2H). IK : 3400 and 1250 CIM-1. 1.1’ 184. 1 al, + 14.18 (c 

1.65. C‘HC‘13). Anal. Ca1c.d. for Cl ,H2002. C. 71.69; H. 10.94; Found : C, 71.61; H. lG.98Y0. 

(2S-e)-3-J.Heptynyl)ox~ranemethanol (3e). CpovldJtlon of le (3.7 g, 24.34 rnmol) gave k 

In 88?0 !lcld using (.) DII’T. ‘H N\lK : 6 0.75 (r, 3H), 1.1-1.6 (m. IOH). 2.2-2.4 (nl. 2H). 3.75-4.00 

(III. 2H). 4.0-4.2 (III. 2H). IR : 3400. 2230 dnd 1260 cn,.‘. .\I’ 168. [aj, .4.37 (c 2.75, CHCI3). 

Anal. CJ1c.d. for (‘IOHlhti2 : (1. 71.3Y: H. 9.59: Found : (1. 71.38; H, 9.5796. 

(2RS-~)-3-(lO-Methoxycarbonyldecyl)oxwancmcthanol (31). /\ Wlution of JkOhOf lf (2 g, 

X.77 nl111o1) In l‘H2C‘12 (30 1111) UJ~ rrcarcd wlrh m(‘PDA (I.81 g, 10.52 m~rlol) under N2 dtlnosphcre 

d1 3“ for 30 nlln. I’wJI uorkup g.ive 31 (I.31 g) In 7 Sti’j ylcld In ra(emlc forIll. lH S\IR : 6 I.20- 

1.65 (III, IhH). 2.27 (dlst. I, 2H). 2.8-3.0 (III. 2H), 3.5 (dd. 2H). 3.7 (3, 3HL IR : 3450, I720 and 
-I 

I260 clrl . 

(2S-c)-345~Methyl-4-hexenyI)ox~ranemethanol (3s). (yornpound 3g wa4 prepared from Ig (7.2 

g, 46.75 IIIIIWI) in 86J~ bielcl bv using (.) I)II’T. lH N\IR : 6 1.2-2.1 (In, IOH). 2.2-2.5 (In, ZH), 

2.7-3.3 (In. 2H). 3.6 (d. 2HL 5.I) (dust. I, IH). IR : 3400. 1450 and 1220 clrl-1. ,A\’ 170. [a] 
D ’ 

32.2 (c 2. SHc‘l,,). .\ndl. c‘dlcd. for C ,,,H Isti2 : t:. 70.54; H, 10.66: Found : C, 70.51: H. 10.40%. 

(2S-~)-3-(3-p-MethoxybenzyfoxymethyI-IS,2S-~-~sopropylcdinepropyl)ox~ranemethaol (3h). 

.AI(ohol Ih (5.2 g, lh.XY I~UIOI) on cpoxlddrlon with (.) DI1)T gJve epoxlde 3h I,, 84% yield. 

lH X\lK : 6 1.25 (5, 6HL 2.85-3.1: (111, 2H). 3.4-3.7 (III. 4H). 3.7 (br 5, 4H). 5.3-4.2 (III, IH). 4.45 

(5. 2H). 6.X (d, 2H). 7.2 (d. 2HL IK : 1460. I 5lr, Jtld I460 u,,-‘. d’ 324. bl, . 12.2” ((. I, (‘H(:l+. 

Anal. (‘Jlcd. for C,7H24~‘6 : c‘. h2.95; H. 7.46: Found : c‘. h2.Y2; H, 7.46%. 

(2R-trans)-3-(3-p-Methoxybenzyloxymethyl-lS,2S-~-~sopropyled~nepropylbxtr~emethanol (31). 

Alcohol Ih (5.2 p. Ih.SS r111no1) 311 cpoxlddtlon with (-) DIPT gave rpoxldc 3i In 86% yield. 

‘H \\lK : 6 I.20 (>, 6H). 2.X-3.0 (tn. 2HL 3.36. 3.70 (tn. 4H). 3.72 (br \. 4H). 4.00-4.23 (m, IH), 

4.4 (5, 2HL 6.S (d. 2H). 7.2 (d, 2H). b I,> -17.1 5” (r 1.3, (‘H(‘l3). 

(2\-trans)-3-Yehyl-3~3qcntynyl)oxlranemethanol (3j). Epoxy alcohol 3f sJs prepared frorn lj 

(5 g. 36.21 rn~nol) In 84O0 y~cld. ‘H \1\IR : 6 1.25 (I. 3H). 1.6-1.9 (III, 5H). 2.1-2.4 (m. ZH), 3.95 

(I, IH), 1.X (br d, 2H). IR : 3505, .?ZGO dnd I250 cl”-f - .M’ 154. [CA, : -9.8” (C 1.2, CHCI3). ,\nal. 
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(3S)-3,7-Dimethyloct-7en-I-yn-3-01 (21). Compound 21 was prepared from 41 (I .3 g, 6.91 mmol) 

In 77% yield. ‘H NLlR : 6 1.25 (s. 3H), 1.35-1.45 (III, 8H), 1.X-2.1 (m, ZH), 2.25 (5, IH), 4.8-5.1 

(s, IH). IR : 
-I 3400 and 3300 cm . M’ 152. [a], : -12.97” (c 1.77, CHCI3). Anal. Calcd. for 

C, oH l6O : C, 78.89; H. 10.59: Found : (1. 78.87; H, 10.62%. 

Methyl 5qK)-benzoyloxyhept-6-ynoate (IO). A solution of frlefhylamine (I.6 ml, I2 !rlmol) dnd 

Jlcohol 2g (Q.6 g, 4 mmol) In CH2(112 (I 5 ~11) contalnlng catJlytlc anlount of DMAP WJS treated 

with bcnzoyl chlorldc (0.7 1111, 6 Irlmol) at 0”. After 30 mln 11 was diluted with wafer, extracted 

with CHCl3. Organ!<. layer wds washed with water, brine and drlcd (Nd2S04). tvaporatlon of 

Solvcnr gave the bcnzoJte 8 (0.80 g) In 80% yield as d Ilquld. lH NilR : 6 1.6 (s, 3H), 1.7 (5. 

3H). 1.65-2.10 (m. 6H), 2.5 (d. IH), 5.1 (dlsf 1, IH). 5.6 (t. IH), 7.3-7.6 (m. 3H), 8.05 (dd, 2H). 

lal, -20.2” (( 1.04. CH(‘I3). A solution of colllpound 8 (0.7 g. 2.73 rrlmol) In CH2C12 (I 5 ml) 

was treated with InCPH4 (0.447 g* 3.5 rrllnol) dt 0” for I h, 11 was quenched with aq. wdlum 

rnetJblsulphJtc dnd Jq. ldyer WdS scparJtcd. OrganlC ldyer WJS wdshed with dq. NaHCO3, Wdler, 

dried (Nd2C03) dnd evaporated to g~vc the epoxlde 9 (6.5 g) In 67% ylcld, which was used ds 

such for ftlilhcr reJctlon. lH N\IR : 6 1.2 (d, 3H). 1.5 (s, 3H), 1.7-2.0 (in, 6H). 2.45 (d, IH), 

2.75 (1, IH), 5.6 (dlst t. IH), 7.2-7.6 (III. 3H). 7.YO-8.15 (dd. 2H). 

CpoxKir 9 (G.4 g. I.47 rnlllOl) III Jcc1ollc (IO 1111) J1 -2O”, WJS subJected 10 oxldatlon with 

IoneS’ reagent (4 ml) for I h, II uas quenched with lsopropanol fllrercd and flltcrdte WJS cvapo- 

rJtcd. Reslduc% wJS takrn 111 water. wJshrd with ether and neutrJlisr>d with dll. HCI, extracted 

with ethyl dc cla1c. \)rgdnic layer wd4 dried (NJ2SaL) Jnd cvaportired. The reslduc. thu\ obtalncd, 

w~is treJted with ethereal 41Jzo111c1!1Jnc ~1 O”<:. tu g,\O C’stc’r fo (0.229 g) 111 60% )Icld dS d 

Iiquld. ‘H N.\IK : 6 1.X5-2.05 (~1. 4H). 2.4 (1, 2H). 2.5 (d, IH). 3.7 (5. 3H). 5.7 (dlst t. IH), 7.4-7.6 

(III, 3H). 7.9-X.1 (dd. 2H). \cJ, -26.2” f(. 1.70. CH(:I3). 

(9S)- IO-Nonadecyn-9-01 (I 3a). To J frcshlb prrpJred LlNH2 [prepared trorll LI (0.1 54 g. b.022 

g J~OIII)] 111 Ilq. KH3 (I 5 1111) epoxy chloride 4b (I.5 g, 7.35 IIIIIIOI) In dry THT (I 1111) WJS ddded 

Jlld Jllowcd to \,tlr for I h. n-octyl brornldc (I.4 g, 7.35 rrlinol) In THF: (2 1111) was Jddcd dropwlsc. 

:\fTer 3 h 11 w;L), quenched ulth salld NH4c‘I Jnd Jrlllrlonla WJS dlluwed tu evdporarc. Re~crlurl 

tnixture wds diluted with wdtcr dnd exctrdctcd wlttl ether. c>r#Jnlc Idyer wds wJ\hed with WJtcr. 

bl Inc. dried (\d2%‘4) Jnd c\JporJtrd. RcSlduc upon chronldtographlc purlfLc.atlun (SI-gel. 2%. 

ethyl a(‘erdtc : pee. erhcr) &i\c I3a (I.45 g) In 71 3k\ ylrld ~5 Ilquld. ‘H NZIR : 6 0.87 (diSt t. 

6H). 1.3G-I.65 (Ill. 26H). 2.1 (I. 2H). 4.25 (br 5. IH). IK : 3501) <II)-‘. ‘VI’ 280. [a$, -1.95 (( 

I .74, C‘HCI 3). 

(I IS)-I-Tetrahydropyranyloxy-9-nonadecyn-I l-01 (I 3b). (‘ompound I3b wa\ prepared from 4b 

by Jkvlstlng with I-tetrahydrupyranvl cthcr of Y-broltio-octdnol 111 6Z”c yield. lH SMR : d 0.87 

(dust t. 3H). l.OY-1.80 (I~I. 32H). 2.15 (1. ZH), 3.2-3.3 (no. 4H). 4.28 (br t. IH), 4.5 (br s, IH). 

IR : 3450 and l25G (-tn.‘. 

General procedure for the preparation CJ! trans-l-chlorovmyl alcohols 

(I fZ,3R)- I -Chloro- I -undecen- 3-01 (14a). llcthod ,\ : To J treShly prcp.+rrd suspcnslon of LlNH2 

In Ilq. NH3 [prepared frotrl 9.021 g Jtor11 llthlurrl 111 Ilq. NH3 (5 ml)\ *ds added epoa) chlorldc 

4a (0.612 g, 3 mlnol) In THF (I 1111) Jt -33”. Rcdc tlon mlxttlre wJS >rlrred for I5 mln and 11SUJi 





Synthesis of chinl propargyl alcohols 

4. a) T Matsuo, T Nishloka, M Hlrano, T Suzuki, K Tsushlma. N lfaya and M Yoshioka, Pestle. 

SCI., Ii, 202 (1980): b) M Franck-Neumann, .ti Sedratl, I P Vlgneron and V Bloy, Angew. 

Chem., lnr. Ed. 24, 996 (1985); c) T Sugar, 5 Kuwahara. C Hlshlno, N Matsuo and K Marl, 
Agrlc. BIoI. Chem., 46, 2579 (1982). 

5. “Synthesis of the Leukotrlenes” by J Rokach, Y Culndon, H U Young, 3 Adarns and J C 
Alkmson m “Total Synthesis of Natural Products” Ed. J ApSlrnon, 7, I41 (198X), Wiley Inter- 
sclcnce. ,New York. 

6. W 5 Johnson, B Frel and A 5 Copalan, 3. Org. Chem., 46, 1512 (1981). 

7. “Preparatlvc Acetylenlc Chemistry” by L Hrandsma, Elsevlcr Publlshlng Co.. New York 
(1971). 

8. a) V Ratovelomanana and G Llnstrunlelle, Tctrahcdron Lett., 22, 315 (1981); b) V Ratovelo- 
manana and C Llnstrumellc, Tetrahedron Lett., 25, 60Gl (lY84); c) K Sonogahhlra, Y Tohda 
and N Haglhara, Tetrahedron Lett.. 16, 4467 (lY75). 

9. For trans. a) E J Corey, G H Posner and K L KatTenellenbogen, 3. Am. Chem. Sot., 89, 
424 5 (I 967); b) B B Molloy and K L Hauser. Chcm. Comnl., 1017 (1968); For e, c) C A 
Brown and V K Ahula, Chcrn. Cornm., 553 (1973); d) H Lindlar and R Dubuislr, Org. 

Syn., 46, S9 (1979). 

:o. a) T ,vlukalyama, K Soal, T Sate, H >hlnll7u and K >uTukl. J. Am. Chem. Sot., 101, 1455 
(1979): b) T ‘klukalydma, K Sulukl K Soal and T Sate, Chetll. Lett., 447 (1979). 

I I. a) kl Ll #Midland. A Trarnontano. A KaTubskl, R 5 Grdham, D J 5 Tsar and 3 R CardIn. 
Tetrahedron, 40. I371 (1984): b) LI .rl %lldld.nd, 7 I ,McLoughlln and 1 Gabrlcl. J. Org. Chcrrl., 
54, I59 (1989) and references c-ltrd therein; c) R Noyorl. Pure & Appl. Churn.. 53, 231 5 
(1981). 

12. J) K ,\lorl dnd H Akao, Tetrahedron Lett., 19. 4127 (lY78); b) K I\lorl and H Akso. Tetra- 
hedron, 36. 9 I (1980); c) (1 Orltdnl and K Yamashlta, \grlr. Blol. Cllcrll.. 44, 2407 (1980); 
d) 1) I ClanTer, K Faber and H Gricngl. Tctrahrdron. 43, 5791 (1987). 

13. The rnlsccllaneous method for c‘hlrdl acctylenlc. alcohols : a) W 5 Johnson. I< 5 BrInkmeyer, 
V il Kdpoor and T L1 Yarnell, 3. Am. C:hcln. 4oc.. 99, 8341 (1977); b) I< \ 13rinkmrycr 
and V .\4 Kapoor, 7. Arn. Cheln. Sot ., 99, 833Y (1977); c) J P Vlgneron and V Ijloy, Tetra- 

hedron Lett.. 20, 2683 (1979); d) Ll .%I Lvlldland. 0 C ~I~Uowcll, R L Hdtrh and A Tramon- 
rano, 3. Am. (Ihelrl. Sot., 102. X67 (IYXO): e) A >:lorl, K lshihara and H Yallldrnoto. Tetra- 

hedron Lctt.. 27, 987 (1986); f) C .l Corey and I’ L Filrhs, Tetrahedron Lett.. 3769 (1972). 

IS. J S YaddV, C (: ,Madhavl and B V JoshI, Tetrahedron Lctt., 29, 2737 (1’188). 

15. 3 S YddaV. C (: .tiadhdVl and (1 \ Rae, Tetrahedron Lcrt., 30, 5455 (198Y). 

16. S Takano, K \arrlilu, T )uplhdrd and K Oga\award. JC) (:hc#n. Cornm.. I344 (IYXY). 

17. d.) K B Sharplesz and T r<atsukl, J. .Aln. Chcrn. 4oc.. 102. 5Y74 (1980): b) Y Gao. H %\ Han- 

son, 3 ‘VI Klirnder. S Y Ko. H ila>dmune and K B >hdrpless, 3. AIII. Chenl. >o( ., 109. 5765 
( 1987). 

IX. cf. 3 H Lrc, J. Am. (Zhcrrl. Sot., 88, 3443 (1966). 

IY. borne leadlnp rcfcrcnccs for urlllzdrlon of choral cpoxldcs for prepdrdtion of chlrdl \ynthons: 

a) (1 H Behvrcns and K fi Sharplcss, Aldrlchlmlca Arta, 16,’ 6j (lYX3): b) A Pfennlnger. 
>vnthesls. 89 (1986): c) B bi Trost and A I< Sudhdkar. 3. 4111. Chctrl. Sot.. I IO, 7933 (1988): 
dj R M frost and i 1~ Sudhakar. J. Anl. Chum. Sot., 109. 3792 (1987): c) B ;\I Trost and 
i< Y Warner, 3. Am. Chelrl. Sot., 105, 5940 (lY83); 1) W R Roush drld ‘iI A Adam, J. c’rg. 
Chcrn., 20, 3752 (1985); g) 13 M Trost, Cherntrac.ts. I. 41 5 (1988) and references rated there- 
In. 



J. S. YADAV er al. 

20. P W Fettt, J. ,Med. Chem., 7. 14 (1964). 

21. G R Sulltvan, 1 A Dale and H S .Mosher, I. Org. Chem., 38, 2143 (1974). 

22. The dtfftculttes observed durrng asyrnmetrrc epoxtdatton of allyl~c alcohols havtng ester 
functtonaltty : a) E J Corey, S Hashtmoto and A E Barton, J. Arn. Chem. Sot., 103, 721 
(1981); b) B E Rosstter, T Katsukt and K B Sharplcss, J. Am. Chem. Sot., 103, 464 (1981). 

23. a) E J Corey and W g Su, Tetrahedron Left.. 26, 281 (1985); b) E J Corey, ,M .V ~t?hrOtrd 

and W g Su, Tetrahedron Lett., 26, I919 (1985). 

24. For synthesis and btologtcal properttes of rare sugars : a) S Hanesstan, Adv. Carbohydrate 
Chem., 21, I43 (1966); b) N R Wtlltams and J D Wonder In “The Carbohydrate Chem. and 
Btochemtstry”, Eds. W Ptgman, D Horton, Vol. I B, 761 (1980), Academy Press, New York: 
c) “Total Synrhests of Carbohydrates” by A Zamofskt and C Grynktewtcs m “The Total 
Syntheses of Natural Products”, Ed. 3 ApStmon. Vol. 6, I41 (1984), Wtley Intersctencr. 
New York. 

25. For preparation of choral terttary alcohols : a) “Asymrnetrtc Syntheses of Choral Terttary 
Alcohols tn Hugh Enanttomertc Excess”, by E L Elrcl, J K Kosktrntcs, B Lohrt, W JackFrazec. 
S Harts-Natschke, 3 E Lynch and K Soat m “Asymlnetrtc Reacttons and Process tn Chc- 
mtstry”, Eds. E L Eltel, 3 Otsuka, ~37, 185th ACS Sympostum Series (198.2); b) “hddttlon 
of Choral Nuclcophtles to hldehydes and Ketones” by G Solladte tn “Asymmctrtc Synthests”. 
Ed. J D !v\orrtson, Vol. 2, 157 (19831, Academic Press, xew York. 

26. a) E W Yankee, U Axen and C L Bundy, J. I\I~I. Chent. Sot., 96, 5865 (1974): b) Chcm. 
Abstr., 87, 38952~ (1977); c) K Noyort, ,M Suzuku, S Kurozurnt and T Kawagrsht, Eur. Pat. 
No. EP. 103,445 (IY84), Chem. Abstr., 101, Pl30497g (1984). 

27. cf. G Engltnton, E II H Jones and ,&I C Whtttng, J. Chem. Sot., 2X73 (1952). 

28. cf. P S N Reddy and J S t’ddav. Syn. Cornmun.. 111, 327 (1984). 

29. For Various transforlllattons and appllCatlOnS of dCetylCnlC dlcohols : “llcductton by Choral 
Boron Reagents” by ;1 1\1 (Midland in “Asytnrnetrtc Syntheses”, Ed. J D Xlorrtson, Vol.2, 
~45 (1983), Acddernic Press, New York. 

30. S E Denmark and T K Jones, I. Org. Chem.. 47, 45’15 (1982); b) T K loncs and S E Oenrnark, 

Org. Syn., 64, 182 (1986). 

31. J 5 Yaddv and V K Cadgtl, unpublished results. 

32. A Alexakts, C Cahrez and 3 F Normant, Tetrahedron Lctt., 19, 2027 (1978). 

33. G V ~1 Sharrtla. D Rafagopal and E Sreentvasa Rae, 5ynth. Comrn., 19, 3181 (1989). 

34. E 1 Corey, S Hashtmoto and A E Barton, J. Am. Chem. So<., 103, 721 (IYXI). 

35. S L Abtdt, Tetrahedron Lett., 27, 267 (1986). 

36. K >i\ort, T Nukoda and T Ebata, Tetrahedron, 37. 1343 (1981). 

37. D Cutllerm and G Ltnstrurnelle, Tetrahedron Lett., 27, 5857 (1986). 

38. P Ptanettl. P Rolltn and 3 R Pougny, Tetrahedron Lctt., 27. 5853 (1986). 

39. B G Kovalev, A Kh Kitustd. V P Konyukhov, S F Sedopektna and Ya L Netrnark, Zh. Org. 

Khlrn., II, I I83 (1975) (Russ). Chcm. Abstr., 83, 78482 (1975). 

4G. K C ,Stcolaou, Xl C Duggan dnd T Ladduwahctty, Tetrahedron Lett., 25, 2069 (1984). 

IICT Corrlrnuntc.atton No. 2476 


