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There has been ooneiderable reoent interest in the synthesis of aathylene la&ones 2 

due to the biological aotivity (e.g ., 88 tumorstatio or antibiotio agente) of 

ducts that contain this structural unit 3 . Although the published eyntheaee 

of approaohes, their general applioability remains to be aeoertained and some 

such as low overall yielda and rather severe reaction oonditions. The recent 

llanynaturalpro- 

embody a divureity 

have drawbaoks, 

paper by Crieco 

and Hiroi 2k haa prompted uet to report our development of a new eynthetic route to Q asthy- 

lene-Y and s-laotonee based on the reduotive amination of (r -formyl la&ones. 
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Y-~utyrolactone (1) was converted to the sodium salt ofa-hydrorye&hylene- y -butyro- 

laotone (2J 4a by reaotion with ethyl formate in a diethyl ether suspension of sodium hydride 

containing a oatalytio quantity of absolute ethanol at 30' under nitrogen. The sodium ealt 

of 2 4b was reduotively aminated with dimethylamine-dimethylamine hydroohloride and sodium 

cyanohydridoborate at z pH 10 in anhydwua methanol for 72 to 96 hours at 25' aaoording to 

the method of Doroh et al.' -- to give o! -dimathylaminomethyl- y -butyrolaotone (A)+: liquid, 76 

katisfaotory oombustion analyses were obtained for all new compounder 
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bp 72-73' @ 0.05 m; t ;5 1.4565;f_ llwbt 177oonil; m 0=13m, 60 m>, PP~, 2.24 (8, 6H1, 

2.40-2.8O(m, 5H), 4.3O(m, 2II); hydrochloride, mp W-lgO~5°. Conversion of 3 to ita methio- 

tide (4) 6 was aooomplisbed quantitatively by treatment with methyl iodide at 25' in methanol. 

Shake-out of 4 with a mixture of 5$ aqueous sodium bicarbonate and methylene ohloride at 25' 

gave the known aathylene-Y-butyrolaotone (2) 7 : liquid, overall yield from k, 66; 

2/ zt 1765, 1668, and Sloom-'; nmr (cDc13+'K% 6Om), PP~, 2=98(m, 2H), 4.37 (t, +7He, 2H), 

5.64(t, +3Es, IX), 6.13(t, +3Ha, 1H); I+ 98. 8-Valerolaotone (4) was taken through the 

- aeqwnoe of reaotione to @ve cr-mathylene- 6-valerolaotone (1) 7b : liquid, overall 

yield', &;7fnzt 1730, 1630, 8l4om-'; lllll~ (CDC13-THS, ~oMEE), ppm, 2.00 (m, 2H), 2.71 

(m, 2H), 4&t, 57fi, 2H), 5.57(& &,=&,B, 1W lff), 6.40(& b=GgB, WS 1H); n' 112. 

de several of the heretofore reported aynthesee of o! -methylenelaotonee were not ~uooe~a- 

fil when directed towude the eyntheeia ofa ethylene- 6-laotones, the preparation of 1 

ie indio&,ive of the potential general utility of the Ca +mthylene laotone syntheeia reported 

here& whioh oomplemnte the route to euoh compounds deeoribed by Orieoo and Hiroi. We are 

exploring the eoope of our synthesis, the results of which will be reported in the full paper- 

since etadies of the bioorganio chemistry of (Y -methylene laotonee would be facilitated 

by ieotopio labelling of EUch compounda, we have briefly explored this using 2 aa a model 

compound. Repetition of the reaotion sequence from 2 usin& [%I-NaCNBH3 5 gave [%~(9sllka,>* 

Scheme I 

# Yield from one run only. 
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Relative integration of the signals for the C-5 vinylio protons indicated 45-56 regiospeoifio 

introduction of *H, in accord with the mechanism for reductive amination desoribed by Roroh 

et al. -- 5 (Soheme I). Exact repetition of the reaction sequence using [3H]-WaCRBR3 ' gavs 

c3H]_I (5.9’3 x 105 dm/ wle, counted as its Michael adduot with L-cysteine * ), whioh oon- 

tained only 85% of the specific radioactivity of [~I-1 (6.93 x 105 dpm/armole, counted as 

its hydroohloride), indicative of base-oatalysed tritium exchange of the (Y -proton in ;1. 

However, both Lemieux~ohnson oxidation 9 and non-catalytic Os04-NaI04 cleavage lo of &]I 

gave [3~]-~~~ (3.59 x 1 d dpm/mmole, 4.35 x lddpm/nwole, respectively, isolated and counted 

as its dimethone) containing only 61% and 74% of the specific radioaotivity of [3R]+i. These 

results csn be explained by Scheme II whence radioinactive HCHO would be expected to arise 

Scheme II 

T 
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LOI 1 - HCHO + CH3COC02H 

from C-4 of C3R]_? via retroaldol fragmentation of 4 11 - . Apparently the "rates" of genera- 

tion of C3~]-~c~ and [lo]-HCHO from c3H]_Z differ such that the r.m.a. of the [3H]-HCR0 

dimethone lay betwesn 56, the expected value had two molar equivalents of HCHO arisen simul- 

taneously during the oxidative oleavage of C3H]*, and lO&, the expected value for one equi- 

valent of HCHO solely from C+ of 1. We do not feel these results should detract from the 

possibility of isotopic labslling of CY -methylene lactones by judioious application of our 

synthetic route, as the ohoioe of 2 as our model compound simply #LB an unfortunate one. 
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