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At the time of the propoe81’ (18ter rithdr8m’) of 

structure (1) (R I &O*CH 
2 
l CH3) for the cockro8ch l ex- 

8ttr8ct8nP we undertook to inveetig8te 8 method of eyntheeie 

very #imi18r to one of those envie8ged by Yeimrld et 81. 3.4 

Eesenti8lly it involved the photolyrie of the eodium e8lt of 

the requisite deriv8tive of 3-hydroxy-2,2,4,4-tetrrmethyl- 

cyclobut8none toeylhydr88one (II) in the hope th8t the c8rbene 

5 intermedi8te of the photolyeie would undergo ring contr8ction- 

to (I). 

(I) 

To 88Cert8iU 

thi II eyetern, 

pyrrnyl ) w8 e 

(II) (III) 

whether or not ring contraction would occur with 

the tetr8hydropyr8nyl ether (II) (R = tetr8hydro; 

eynthesieed l d irr8dirted 88 the #odium ult. 
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2,2,4,4-Tetramethylcyclobutan-1,3-dione (III), by reaction with 

one equivalent of tosylhydrasine 6 , -8 converted to its mono- 

tosylhydrasone which was then reduced, conveniently a~ the 

crude product, with potasmium borohydride to 3-hydroxy-2,2,4,4- 

tetramethylcyclobutanone to&lhydrasone (II) (It P II) (m.p. 

13213O. Found: C 48.5, II 7.1; C15H22N203S req. C 58.0, 

H 7.11. The tosylhydrasone grouping was unaffected during 

this reduction and also seemed to be quite resistant to 

refluacing with lithium l luminium hydride in tetrahydrofuran. 
7 

Reaction of (II) (It I H) with dihydropyran in the presence of 

E-toloenesulphonic acid* followed by purification of the 

product on alumina gave the tetrahydropyranyl ether (II) 

(R - tetrahydropyranyll (m.p. 135-6~. Found: C 61.2, H 7.7, 

N 7.1; C20H30N204S req. C 60.9, H 7.7, N 7.11 in 32% overall 

yield from (III). 

Xrradistion (Hanovia medium-pressure mercury arc lamp) 

of the sodium salt of (II) (R 3 tetrahydropyranyll (ca. 3% in 

diglyme) :formed in situ with sodium hydride9, in a quarts 

vessel purged with nitrogen provided the moot clear cut reeulte 

giving only two products which were eaeily separated by 

chromatogxaphy on alumina. These were the bietetrahydropyranyl 

ether of hie[3-hydroxy-2,2,4,4-tetramethylcyclobutyl]8sine (IV1 

(R I tetrahydropyranyl) (homogeneous on thin layer chromatography, 

m.p. log-IlOO. Found: C 69.8, H 10.0, N 6.5; C26H44N204 req. 

C 69.6, H 9.9, N 6.25; ullyx 1685 cm. -l EC1411 and the oily 
. 

tetrahydropyranyl ether of 1,3,3-trimethylbicyclo[2rl:O]pentan- 

2-01 (V) (homogeneoue on thin layer and gae chromatography). 

The respective yields of these compound6 were 48% and 26% after 

chromatography. 
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H 

RO 

[ 1, ti N 

2 

f 

Acid 

(IV) 

(IV) (VI 

hydrolyeir of (IV) (R = tetr8hydropyr8nyl) g8ve the diol 

(R I H) (Found: C 68.4, H 10.0, N 9.6: C16H2gN202 req. 

C 68.5, H 10.1, N 10.0; um8x 1676 cm.-l (Nujol)). The Wit 
. 

spectrum of the diol in WC13 showed two l ingletm rt ‘L: 

6,26(2X0 8nd Y 8.31(2H) 8nd three pe8ks 8t ~8.68, 8.74 8nd 

8.79(6, 12 8nd 6H reapectiiwly). Each of the four methyl 

group‘ on 8 CyClObUt8ne ring in the diol i8 iti 8 different 

molecul8r environment becru8e of (8) the 8q8WaOtX’y 8t C-3 

8nd (b) the 8qmwtry 8t the UIIe8tUr8ted nitrogen. Thorn, 

the methyl l ign81 in the NMR spectrum probably resulte from 

the p8rti81 #uperirpOeition of tW0 p8ir8 of pe8km. By 

COmp8ri son, the methyl l ign81 in the MIR l pactrum of S-hydroxy- 

2,2,4,4-tetr8methyleyclobut8n-2-ond+ 8ppe8r# 88 8 8imple p8ir. 

The 18ck of 8 8b8rp melting point indic8tee th8t the diol i8 8 

mixture of some of the three poamible l tereoieomeric forms of 

t 
The t c tr8hydropyr8ny ether of thi8 compound i8 8 product oC 
the irrrdirtion of (II) (R I tetrrhydropyr8nyl) in the 
preeence of #odium methoxide. 
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the molecule, or that theme undergo interconversion near the 

melting point. Maam spectrrl examination of the diol 

confirmed the molecular reight as being 280 8s rell am . 

ahwing a l trong pe8k at m/e 140. 

The bicyclic product (VI, which bad no char8cteriatic 

IR abmrptiona other th8n thoaa duo to the tetrahydropyr8nyl 

ether, l hwed NliR ab#orption# centered at Y 5.4 (multiplet, 

lH,c),’ % 6.38 (complex rbsorption, M, 8 + dl, Z 8.22 

(multipltt parti8lly obmcored by adjacent abaorptions, lH, g), 

z 8.45 (multiplet, 6H, bl, ‘X 8.70 (doublet, 3H, hl, r 8.86 

(minglet, 3H, il, ‘b 9.34 (minglot, 3II, e), z 9.65 (multiplet, 

w, il.‘” Mars spectral examination reve8led only a very 

reak p8rent ion at m/e 210, but more intense pe8ks at m/e 

126 (M-g41 and m/c 109 (M-1011. Rearrangements rccomp8nied 

by loss of a methyl group afforded #bong peak8 at m/e 93 and 

m/e 91. A comparison umple of the tetrahydropyranyl ether 

of n-butanol gave a weak p8rent ion 8t m/e 158 rith stronger 

perkr, rt m/e 74 (M-84) md m/e 57 (Y-101). Both etherr, ae 

expected, shored intenre peak8 at m/e IS. 

Aa further confirm8tion of the identity of (VI, 

hydrogenolyaia rith Pt02 in rcstic l eidl’ wan shorn to give 

2,2,5-ttimethylcyclopantanol (VI) by mma-6pectral and gas- 

chromrtogr8phic comparison of the product on both a 15% 

Apiezon ‘L* and a 15% polyethyloneglycol ruccinate column with 

* 
Datr in p8rantheseB represent (multiplicity, equivalent 
number of 

T 
rotons, prob8ble structural l alignment of 

rbsorp t ion . 
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8n independently l ynthceised umplc of (VI). Thim 18tter 

w8e prcp8red, 8lbcit in r8thcr low yield, from I-crrbcthoxy- 

CyClOpent8nOnC 1' (VII) vi8 2,2,5ntrimethylcyclopcnt8none. 

(VII) (VI) 

i YeI/NaH ii T&l-I/8q.A&H iii LiAlIQ 

Llcinwald3 h88 8leO reported the forartion of an 

rrine in hie. expcrimcnt8; the reine prob8bly 8rieem by 

electrophilic 8ttrck of the intermedi8tc c8rbcnc on the 

torylhydr88one #odium l 8lt 13'14 (echcme (8)). 

The bicyclopcnt8nol (VI im the product of intro- 

molccul8r hydrogen 8b8tr8ction from 8 methyl group by the 

c8rbcne (echemc lb)). The 8lternativa proceee required to 

form the ieopropylidenccyclopropane ether (I) (A I tetr8- 

hydropyr8nyl) (acheme (c)) doee not occur in thie C88eS 

rhere8# thcnmolyeie of the aodium l 8lt of the toeylhydr88OnO 

of 2,2,4,4-tetr8methylcyclobut8noae 
3 

doee give come 

ieopropylidenecycloprop8ne 8mOnget other preducta and the 

eodium 88lt of cyclobut8none toeyl-fiydr8zone iteclf5 givce 

ieopropylidenecycloprop8ne 88 the m8jor product. The 

difference in the CISC under consideration m8y be to eomc 

extent due to the inductive effect of the ether oxygen. 
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(bl 

Irradiation of (II) (R I l’etrahydropyranyl) in the 

praaence of rodium methoxide inrtead of sodium hydride gave a 

more complex mixture of products which, however, did not 

appear to contain any (I) (R I tetrahydropyranyl) and 

evaluation of theaa materiala aa well aa the products of 

irradiation of the sodium malt of the free alcohol (II) 

(R I H) is in progreme. 
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