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Abstract: (R,S)-1-alkylprop-2-yn-1-01s have been separated by a 2-step 
procedure, esterification with N-p-tosyl-(L)-phenylalanine (or valine). 
recrystallisation of the diastereomeric esters from ethanol/hexane and 
saponification of the optically pure esters. 

To investigate their oligomerisation catalysed by metal complexes, 

optically pure 1-alkyn-3-01s were required in a larger quantity. In the 

literature a variety of different paths to enantiomerically pure l-alkyn- 

3-01s has been reported [I]. Hashimoto prepared (S)-act-l-yn-3-01 via its 

amino acid ester Ilk]. We thought that this method might be suitable for 

larger quantities and therefore began to study its scope for the 

synthesis of enantiomers of 1-alkyn-3-01s (Scheme I). 
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Scheme I 

In contrast to Hashimoto the N-p-tosyl-(L)-aminoacid alkynol esters were 

not prepared using the acid chlorides, but two different N-p-tosyl-(L)- 

aminoacids 121 were directly esterified with the racemic alkynols at room 

temperature using N,N'-dicyclohexylcarbodiimide as a coupling reagent and 

+(dimethylamino)pyridine as catalyst 131 (Scheme I, 2nd step). 
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The diastereomeric N-p-tosyl-(L)-amino acid esters were recrystallized 

two or three times from ethanol/hexane until one of the esters was 

optically pure (NMR data Table 2 and 3). The diastereomeric excess of the 

esters has been checked by lH-NMR-spectroscopy (200 MHz) adding 0.2 

equivalents of Eu(fodls [41. After saponification (Scheme I, 3rd step) 

the optically pure 1-alkyn-3-01s could be isolated by distillation in 

good yields. 

The absolute configuration has been assigned by comparing the optical 

rotation of (S)-act-1-yn-3-01 ( a0 2 2 -22,l; c=l.O in ether) and (R)-l- 

phenyl-prop-2-yn-l-01 (ao*7 -24.0; c=2.1 in ethanol) with reference 

values from the literature [lk,51 or by an X-ray structure analysis 

(Scheme II and III). 

The crystal structure of the N-p-tosyl-(L)-valine-l-phenyl-prop-2-yn-l-y1 

ester (Scheme II) contains two conformational isomers in one elementary 

cell. Both isomers possess the absolute configuration R at carbon C6 

respectively C6A. The CS-atom of N-p-tosyl-(L)-phenylalanine-4,4- 

dimethyl-pent-1-yn-3-yl ester has the same absolute configuration (Scheme 

111). 

Our sequence of preparation abbreviates the synthesis by one step and it 

has the further advantage of a simpler work up and separation of the 

esters. 

Scheme II: The crystal structure of the N-p-tosyl-(L)-valine-l-phenyl- 

prop-2-yn-l-y1 ester. The crystals are monoclinic P21 with a- 10.526(l) 

A, b= 18.328(l) A, c= 11.172(9) A, B= 106.56(l)*. 
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The attempt failed to resolve alk-1-yn-3-01s. which are disubstituted in 

the Pposition by this method. Only the acid anhydrides could be 

isolated. 

Scheme III: The crystal structure of the N-p-tosyl-(L)-phenylalanine- 

4,4'-dimethylpent-1-yn-3-yl ester. The crystals are monoclinic P21 with 

a= 10.5055(6) A, b= 5.6351(3) A, c= 19.7666(8) A, !3= 101.991(5)O. 

ExPerimenta: 

N-D-tosvl-(L)-amino acids 

800 ml of a solution containing 0.5 mol (L)-phenylalanine and 0.5 mol 

NaOH were layered with 300 ml diethylether containing 0.55 mol p-toluene- 

sulfonic acid chloride. The two phases were well mixed by an ultraturax 

and 100 ml 5 M NaOH were added over a period of 4 hours. Thereupon the 

mixture was acidified and the upper layer separated. The aqueous phase 

has been extracted three times with 100 ml ether. From the combined 

organic solutions the solvent was distilled and the product recrystal- 

lized two times from ethanol. N-p-tosyl-(L)-valine has been prepared 

similarly. Analytical findings were conform with literature data 121. 
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Esterification 

A solution of 0.05 mol N,N'-dicyclohexylcarbodiimide in 50 ml CHIC~Z was 

added dropwise at OOC to a solution of 0.05 mol of the N-p-tosyl-(L)- 

amino acid, 0.055 mol of the l-alkyn-3-01 and 0.005 mol I-(N-dimethyl- 

aminojpyridine in 200 ml CHZC~Z. The mixture was stirred for 24 hours. 

Thereupon the N,N'-dicyclohexyl urea was filtered. The solution was 

extracted two times with 100 ml 2 M acetic acid and two times with 100 ml 

Hz-O. The organic phase was dried using MgSOd and then filtered over a 5 

cm layer of silica gel. The silica was eluated with 500 ml CHzClz. The 

combined filtrates were evaporated under reduced pressure and the ester 

was recrystallized two to three times from ethanol/hexane (30/70); yields 

see Table I. Spectroscopic data of the esters are given in the tables l- 

3. 

Saz3onification 

About 0.02 mol of the ester was added to a solution of 70 ml ethanol and 

40 ml 40% KOH. The mixture was warmed to 40°C for two hours. After 

distilling the ethanol, the alkynol was extracted with ether. The ether 

phase was dried with NanSO and the alkynol was isolated by a fractional 

distillation with a yield of about 90%. 

Table 1: Mass-spectroscopic data [EI], yield of the esters and absolute 

configuration of the alkynols. 

Fragmentation: I= molecular peak [Ml, II= [M - CHZC~H~], III= [M - 
CHZC~H.SOZNH], IV= [M - HCCCHRO] 

fragmentation yield absolute 
R I II III IV I%1 config. 

I N-p-tosyl-(L)-phenylalanine ester I I 

-methyl 1 371 280 200 274 _~I 28 I s 

-ethyl 385 294 214 274 28 S 

-0ctyl 427 336 257 274 31 S 

-i-propyl 399 308 - 274 29 S 

-t-butyl 413 323 - 274 30 R 

-phenyl 433 342 - 274 29 R 

N-p-tosyl-(L)-valine ester 

-phenyl 385 294 - - 
I I R 25 
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Table 2: "C-NM-data [ppml III CDCla: 

200 Nhz '¶C-atom NO. 

R 1 2 3 4 5 6 7 I 
N-p-rcsyl-(L)-phenylalanlne ester 

21.51 39.22 56.48 169.80 61.59 73.87 81.07 

21.39 39.04 56.23 169.78 66.24 74.44 78.00 

21.53 39.28 56.37 169.84 65.43 74.45 80.23 

-t-bufyl 21.56 39.16 56.04 169.84 73.03 75.74 78.74 

-phenyl 21.55 39.16 56.41 169.78 61.57 73.89 81.01 

N-p-tosyl-(L)-valine ester we - not, 

-phanyl 21.41 31.99 60.69 170.30 66.26 76.12 79.10 

Table 3: 1 H-NMR-data [ppml in CDCla: 

200 Mhx 'W-atom NO. 

R 1 2 3 4 5 

N-p-tosyl-(L)-phenylalanine ester 

I -methyl I 
3.04 d 5.05 s 4.20 m 5.17 m 2.45 d 
J15.50 RZ - J=2.06 Hz 

I -ethyl J=5.64 3.07 d 112 - 5.05 m 4.23 m 5.05 m J=2.17 2.46 i Hz 

I -0ctyl 3.06 d 5.03 Ip 4.21 I 5.10 111 2.46 d 
J=5.65 Rr - J=2.16 HZ I 

) -i-propyl 3.08 d 5.11 d 4.23 m 4.96 dd 2.46 d 
J=5.67 Hz J-9.36 Rr - J=2.14 Rr J-2.25 Rz 

Jp5.66 liz - 

3.08 d 5.09 d 4.23 I 4.85 d 2.44 d 
515.56 82 J=9.28 Hz - 512.03 Ilt Jz2.05 Bz 

3.00 d 5.12 d 4.28 n 6.19 d 2.67 d 
515.69 82 519.32 II?, - Jp2.35 Bz J=2.06 Ilz 

N-p-tosyl-(L)-valine ester 

-phenyl 3.76 q 5.32 d 2.11 m 6.11 d 2.61 d 
5x4.92 i?z J.10.05 Rz - J=Z.lBliz J=2.25 82 



1650 

References 

TH.KUNSTLER eral. 

1. a) 

b) 

c) 

d) 

e) 

f) 

9) 

h) 

i) 

j) 

k) 

2. a) 

b) 

3. a) 

b) 

c) 

4. a) 

b) 

5. a) 

b) 

c) 

d) 

J. Fried and M. Mehra, Ann. N. Y. Acad. Sci. 180, 38 (1971) 

R. Pappo and P. Collins, Ann. N. Y. Sci. l_@, 64 (1971) 

T. Oritani and K. Yamashita, Agric. Biol. Chem. 44, 2407 (1980) 

B. I. Gliinzer, K. Faber and H. Griengl, Tetr. 43, 5791 (1987) 

C. Chan, P. B. Cox and S. M. Roberts, J. Chem. Sot. Chem. 

Commun., 971 (1988) 

R. Noyori, I. Tomino, M. Yamada and M. Nishizawa, J. Am. 

Chem. Sot. 106, 6717 (1984) 

M. M. Midland, Chem. Rev. 89, 1553 (1989) 

K. c. Nicolaou, N. A. Stylianides and J. Y. Ramphal. J. Chem. 

sot. Perkin Trans.1, 2131 (1989) 

T. Ito, S. Okamoto and F. Sato, Tetr. Lett. 0, 7083 (1989) 

S. Niwa and K. Soai, J. Chem. Sot. Perkin Trans.1, 937 (1990) 

S. Hashimoto, S. Kase, A. Suzuki, Y. Yanagiya and S. Ikegami, 

Synth. Comm. a, 833 (1991) 

E. W. MC Chesney and W. K. Swann, J. Am. Sot. 9, 1116 (1937) 

E. Fischer and W. Lipschitz, Chem. Ber. 48, 360 (1915) 

A. Hassner and V. Alexanian, Tetr. Lett. 4475 (1978) 

R. Chinchilla, C. Nbjera, M. Yus and A. Heumann, Tetr. Asym. 1, 

851 (1990) 

R. Chinchilla, C. Najera, M. Yus and A. Heumann, Tetr. Asym. 2, 

101 (1991) 

M. D. MC Creary, D. W. Lewis, D. L. Wernick and G. M. 

Whitesides, J. Am. Sot. 96, 1038 (1974) 

D. Parker, Chem. Rev. z, 1441 (1991) 

C. S. L. Baker, P. D.Landor, S. R. Landor and A. N. Patel. J. 

Chem. Sot., 4348 (1965). 

F. C. McGrew and R. Adams, J. Am. Chem. Sot., 3, 1497 (1937) 

R. Weidmann, A. Schoofs and A. Horeau, Bull. Sot. Chim. Fr., 

645 (1976) 

W. Lo mann, P. Giraldi, D. Artini and J. Franceschini, 2. 

i' Physi i. Chem., a. 298 (1954) 


