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Synthesis of macrolides is a current problem of intensive research. 

Discovery of an efficient method of the cyclization is a major problem in the 

macrolide synthesis. 
1 

So far, the most widely used method of the lactone ring 

formation is intramolecular esterification of w-hydroxy acids. 
2 

As another 

possibility, few attempts on the lactone formation by intramolecular carbon- 

carbon bond formation have been made. 
3 

One advantage of the carbon-carbon bond 

formation is that a functional group used for the cyclization can be transformed 

into another functional group in a target molecule. In this paper we wish to 

report the synthesis of aromatic type lactones based on the intramolecular 

alkylation of w-haloalkyl 2-phenylthiomethylbensoate (:) as shown by the 

following scheme. The lactone 2 can be converted to saturated or unsaturated 

lactones 3 and 4 by reductive or oxidative removal of the phenylthio group. 
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The above methodology, if successful, can offer a general synthetic method for a 

number of naturally occurring orsellinic acid type lactones such as zearalenone 

(?I4 and lasiodiplodin ($).5 
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Based on the above scheme, we attempted to synthesize 12-, 14-, and 15-membered 
lactones. (n = 5, 7, and 8). 
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& n=5 0% 
b n=7 75% 
g n=8 71% 

At first the 14-membered macrolide 4b was synthesized. The reaction of lo- - 
iodo-2-dodecanol with 2-phenylthiomethylbenzoyl chloride (2) in dichloromethane 

afforded the desired ester lb in 85% yield. - NMR (CC14) 6 1.33 (d, J = 6.0 HZ, 

3H, -CH-CH3), 3.06 (t, J = 6 HZ, 2~, CH2-I), 4.43 (s, 2H, PhS-CH2), 4.85-5.25 (m, 

lH, -0-CH-), 6.90-7.92 (m, 9H, aromatics); 
-1 

IR (film) 2920, 1710, 1260 cm . 

The cyclization was carried out by the following way. The ester JJ (0.684 mmol) 

in THF (13 ml) was added slowly in 2 h at 40' under nitrogen to two equiv. of 

potassium salt of hexamethyldisilazane in THF (18 ml). The reaction mixture was 

stirred additional 15 min and quenched. The 14-membered lactone 2b was isolated 

as an oil in 75% yield. NMR (CbC13) 6 1.36 (d, J = 6.0 Hz, 3H, -CH-CH3), 5.15- 

5.55 (m, lH, -0-CH-), 5.63 (t, J = 7.2 Hz, lH, -CHSPh), 7.08-7.85 (m, 9H, 

aromatic); IR (film) 2920, 
-1 

1710, 1260, 745 cm . 

The phenylthio group of 2b was oxidized with Na1046 and the product, without 

purification, was subjected to toluene reflux to give the unsaturated lactone 4b 

in nearly quantitative yield. NMR (CC14) 6 1.82 (d, J = 6.0 Hz, 3H, -CH-CH3), 

2.06-2.50 (m, 2H, -CH2-C=), 4.90-5.33 (m, lH, -CH-O-1, 5.78 (dt, J = 7.2 and 

15.6 Hz, lH, olefin), 6.95-7.90 (m, SH, aromatics and olefin). This is a model 

reaction for zearalenone,the synthesis of which is in progress in our laboratory. 

The synthesis of the corresponding 15-membered lactone 2c was carried out 

in a similar way. The acid chloride 7 was esterified with 11-iodo-2-undecanol 

to give the ester lc in 95% yield. The cyclization produced the lactone 2c in - - 
71% yield. 

Then the synthesis of the 12-membered lactone 2a was attempted. Generally - 
lo- and la-membered lactones are regarded to be cyclized less efficiently than 

15-membered lactone. 
7 The attempted cyclization of the ester la under the same 

conditions produced no lactone, and only elimination of the terminal iodide to 

give terminal olefin took place. But this problem was solved by using allylic 

chloride 9a as the alkylating agent. 
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The ester 9a was prepared from 8-chloro-6-octen-2-01 (8) and 7a, and subjected to 

cyclization. The desired lactone 10a was obtained in 41% yield. Then the - 

synthesis of the o-methyl derivative of lasiodiplodin 6b was attempted. The 

alcohol 8 was prepared in the following way from 8-acetoxy-1,6-octadiene8 which 

is easily available by the palladium catalyzed telomerization of butadiene. 
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The synthesis of 2-phenylthiomethyl-4,6-dimethoxybenzoic acid was carried out by 

the following sequence of reactions. 
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The ester 9b was subjected to cyclization and the lactone 10b NMR (CC14) 6 1.30 - 
(d, J = 7.2 Hz, 3H, -CH-CH3), 1.90-2.86 (m, 4H, -CH2-C=C),y72 (s, 3H, -GCH3), 

3.75 (s, 3H, -OCH3), 4.73 (dd, J = 4.2 and 10.8 Hz, lH, -CH-SPh), 5.0-5.76 (m, 

3H, -CH-0 and olefin), 6.28 (d, J = 2.1 Hz, lH, aromatic), 6.94 (d, J = 2.1 Hz, 

lH, aromatic) was obtained in 40% yield. Removal of the phenylthio group and 

the reduction of the double bond were achieved by refluxing in ethanol with an 

excess of Raney nickel to give o-methyl derivative of lasiodiplodin in 70% yield. 

NMR (CDC13) 6 1.31 (d, J = 7.2 Hz, 3H, -CH-CH3), 2.44-2.83 (m, 2H, -CH2-Ph), 

4.76 (s, 6H, -OCH3), 5.00-5.48 (m, lH, -0-CH-), 6.28 (s, 2H, aromatics); IR (KBr) 

2930, 1715, 1605, 1590 cm-'; MS, Found: m/e 306.1831. Calcd for C18H2604: M, 

306.1827. 
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