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_&tract-Tbe tricyclic cyclopropyl ketones (VIA, B) could not be isomerized by base to the cycloalka- 

dienone. The monocyclic tosylates (XXIX and XXII) did not react in tbe manner of their decalone and 

octalone analogues (l and XX). 

WE reported’ that the decalone tosylates (I and 11) gave the tricyclic ketones (III 
and IV) instead of undergoing fragmentation to a cycloalkadienone in presence of 
KOBu’. Consequently, we examined bicyclic ketotosylates of the type V in the ex- 
pectation that the cyclopropylketones (VI) derived through primary cyclization2 
may rearrange to the cycloalkadienone (VII) in presence of strong base as depicted 
in Fig. 1. The rearrangement appeared reasonable since the mechanistic character 
of the process bears a formal resemblance to the transformation of carenone (VIII) 
type intermediates to cycIoheptadienones.3*4 

We examined the action of different bases on the two bicyclic ketotosylates (VA 
and VB) which afforded the tricyclic cyclopropyl ketones (VIA and VIB). But we 
failed to bring about the anticipated rearrangement of the compounds (VIA and 
VIB). 

Syntheses of the required ketotosylates (V) were achieved from the monocyclic 
ketoesters (XA and XB) as outlined in Fig. 2. The c&ring junction in these ketoesters 
(XIVA and XIVB) follows from their genesis, since hydrocyanation of the unsaturated 
esters (XI) would involve addition from the least hindered side. 

Attempts to prepare the ketoester (XIVA) from the diketoester (XVIIA) through 
base catalysed cyclodehydration to XVIIIA proved abortive, though a successful 
synthesis of this type is on record. ’ However the homologue (XVIIIB) could be 
prepared by cyclodehydration of XVIIB.6 Catalytic hydrogenation of XVIIIB gave 
XIVB identical with specimen prepared by the other route. 

The tosylate (VB) was converted to the cyclopropyl ketone (VIB) when treated with 
base under reflux. No evidence of further rearrangement to an unsaturated ketone 
was observed On boiling with acid the ketone (VIB) was isomerized to the unsaturated 
ketone (XIXB). 

The tosylate (VA) behaved in an analogous manner to give the cyclopropyl ketone 
(VIA), which with acid was isomerized to the conjugated ketone (XIXA). The tricyclic 
ketones (VIA and VIB) resisted rearrangement under mild basic conditions. Vigorous 

* Abstracted in part Rom the thesis submitted by G.S.S. for the D.Phil(Sc.) degree of the University of 
Calcutta. November 1964. 
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treatment with excess strong base gave resinous tar. The facile cyclopropane ring 
fission observed in carenone (VIII) could not be duplicated in these compounds. 

Acid cleavage of the cyclopropyl ketone (VIA and VIB) gave the unsaturated ke- 
tones (XIXA and XIXB). Fission of the cyclopropane ring in the above ketone can 
theoretically involve either the bond a or bond b to give in each case a tertiary car- 
bonium ion. Formation of cyclopentenones clearly, therefore, involves fission of the 
bond a of the cyclopropane ring which is the bond between the least and most sub- 
stituted C atoms. In the rigid skeleton of VIA and VIB it is orbitals of bond a which 
are nearly parallel to and more effectively overlap with the x-electron of the CO 
group and acid catalysed cleavage involves this bond. It has recently been demonstrated 
by Norin and Dauben’ that reductive opening of conjugated cyclopropyl ketones by 
Lithium in liquid ammonia also involves that bond of the cyclopropane ring which 
better overlaps the x-bonds of the adjacent unsaturated centre. 

As described* the octalone tosylate (XX) rearranged to the tricyclic ketone (XXI) 
presumably through solvolytic rearrangement of the homoallylic system. Since the 
reaction appeared to provide an easy entry to the [3.2.0]bicycloheptenone skeleton, 
which is otherwise accessible mainly through photochemical transformation of 
cycloheptadienones,’ we investigated the action of base on the cyclohexenone 
tosylate (XXII). 

The enol ether of the diketoester @XIII) on LAH reduction and acid hydrolysis 
gave the required unsaturated ketocarbinol (XXIV). The structure was confirmed by 
catalytic reduction to the ketocarbinol (XXV) which was identical with a specimen 
prepared from the known keto ester” (XXVI). 
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In presence of just one equivalent of KOBu’ in hot Bu’OH this tosylate (XXII) 
gave a product which was extremely prone to polymerization. The crude material 
exhibited UV absorption at 225 mp (6,000), 262 mu (600) and 274 mp (450). The 
mobile oil obtained gradually turned viscous on keeping at 5” overnight and com- 
pletely resinified on attempted distillation. Solvolytic rearrangement of the type 
previously encountered* to give the bicyclic ketone (XXVII) did not therefore occur 
in this case. Bicycloheptenones of this type are known to be quite stable under 
conditions in which this product polymerized. Considering these properties it appears 
that the monocyclic tosylate suffers fragmentation to the trienone (XXVIII) which 
then rapidly polymerizes. 

The different course of reaction for the two homoallylic systems (XX and XXII) 
could possibly be ascribed to the conformation of the carbinyl tosylate group. In the 
aans-octalone tosylate (XX), the carbinyl tosylate is m the axial conformation and the 
x-bond of the adjacent unsaturated centre is in proper geometric disposition to assist 
during solvolysis, the ionization and the stabilization the resultant neopentyl car- 
bonium ion through the cyclobutanoium ion. * In the monocyclic tosylate (XXII) 
the bulkier carbinyl tosylate group would prefer to remain in the Jr-equatorial con- 
formation where participation of the adjacent x-bond will be geometrically prohibited. 
Presumably due to this subtle conformational factor the reaction in the monocyclic 
compound takes a completely different course.* 
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The bicyclic ketone (XXX) could not be obtained from the cyclohexanone carbinyl 
tosylate (XXIX) under conditions in which the decalone tosylates (I and II) were con- 
verted to the ketones (III and IV). The reaction furnished an oil exhibiting UV ab- 
sorption at 228 mp which completely polymerized during attempted distillation. 

l Solvoly-tic rearrangement involving Wagner type migration of the CH, or CH,-group in the tosylate 
(XXII) would seem less likely, as such a change would create a carbonium ion in the vinylogous a-position 
of a carbonyl group. This unfavourable electronic situation would make such migrations prohibitive. 
Wagner type migration of the adjacent vinyl carbon also appears unlikely from electronic considerations. 
None of the products, however, that could arise from such a migration would exhibit the degree of insta- 
bility shown by reaction product. 
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Presumbly the conformation of the carbinyl tosylate also controls the course of the 
reaction in this compound. 

The isomeric ketotosylate @XXI) has been reported” to yield equal amounts of 
the two isomeric ketones (XKKII and XXKIII) on treatment with KOBu’ in hot 
BuLOH. Wiberg” has suggested a mechanism which involves solvolytic ring expan- 
sion to the intermediate (XXKIV) which then collapses to the bicyclic ketone (xXx111). 
It seems that a better mechanistic pathway, which can explain the formation of equal 
amounts of the two ketones, would be. an intermediate of the type XXXV or its 
equivalent in which migration of the cyclopropane bond a would give the ketone 
XXX11 and of the bond b the ketone XXXIII. Solvolysis of the carbinyl tosylate(XXX1) 
would indeed derive considerable assistance from the en01 or its equivalent which 
constitute essentially a homoallylic system and the formation of the two isomeric 
ketones (XXX11 and K?CXIII) can then be visualised as arising through the rearrange- 
ment of the intermediate cyclopropyl carbinyl carbonium ion (KKXV). 
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The m.ps and b.ps are uncomxted. Solvent extracts were dried over Na,SO,. Alumina used for chromate 
graphy was E. Merck aluminium oxide standardised according to Brockmann. Pet. ether indicates the 
fraction, b.p. 40-60”. The UV spectra were taken in 95% EtOH on Unicum Spectrophotometer Model Sp 
500 unless stated to the contrary. The IR spectra were taken in thin films unless otherwise state in Perkin- 
Elmer “Infrachord” Recording Spectrophotometer. 

Ethyl cyclohexamne-2-acetate (XB) and ethyl cyclopentmme-2s m) 
The keto esters were prepared both by(i) Stork’s” enamine alkylation method as well as by (ii) alkylation 
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of the sodio derivative of the appropriate f.%-kctoesters with ethyl bromoacetate followed by hydrolysis and 
estetilkation. The keto ester XB had b.p. 125”/7 mm, yellow 2,4-dinfrrophtnyfhydrasone m.p. 128” (Lit :I3 
126”), and (XA), b.p. 1 W/8 mm. 
cis-Cycfohex.a~1-curboxy-l,2-dfcceric acid (XIIIB) and cis-cycfopenmn+ccrboxjQ-dfucrric ccfd (XIIIA) 

The tribasic acids were prepared from the ketoesters (XB and XA) according to the following general 
procedure : The ketoester (OS mole), ethyl cyanoacetate (@52 mok), gl. AcOH (05 mole), ammonium acetate 
(015 mok) in benzene (500 ml) were refluxed under a Dean-Stark apparatus until no more water 
separated”’ After usual work up, XIA and XIB were isolated by distiBation and used for the next step. 

Compounds XIA or XIB (025 mole) in EtOH (MO ml) were treated with KCN (MO mole) in water 
(200 ml) during 30 min. The mixture was then cooled in ice and partly neutmlized with HCl(50 ml). After 
another 30 min the mixture was a&lifted with excess of HCl and the oil extrac%ed with ether.” Removal 
of ether left a brown viscous oil which on prolonged hydrolysis with cone HCl gave the corresponding 
tricarboxylic acids. The triethyl esters were prepared by alcohol-H$O, method. The acid XIIIB had 
m.p. 188”. (Found: C. 54.04; H, 659. C, ,H,,06 requires: C. WIO; H. 656%); rriethyl ester. b.p. 155”/@3 
mm, (Found: C, 61.67; H, 816; C,,H,sO, requires: C, 62.19; II, 8.53%). The acid XIIIA had m.p. 148”. 
(Found: C, 51.87; II, 592 Ci,,H,,O, requires: C, 52.17; H, 6a%); @iethyl ester b.p. 175”/1 mm, (Found: 
C, 6072; II, 7.81. Ci6H,,0e requires: C, 61.14; II, 82%). 

1-Ethoxycarboayl-8-oxo-ci.s~b&y& [4.3.0] lwnune (XIVB) and l-erhoxyeur6onyl-7-&ycfo [3.3.0] 
ocrane (XNA) 

The kctoesters were prepared from the corresponding tribaaic esters by Dkckmann reaction. The 
appropriate triester (@l mole) in anhyd benzene (100 ml) was heated under Ns with Na dust (012 g atom) 
until the Na particles disappeared. Decomposition with cold dil acid and usual work up furnished the 
gketoester (positive FeCl, test) which was hydrolysed with zoD/. HCl(l50 ml) for 12 hr to give the kcto 
acids which were esteritied by alcohol-H,SO1 method. The ester XIVB had b.p. 102”p3 mm, semiearbozone, 
m.p. 161’. (Found: N, 1615. Ci,Hs,N,O, requires: N, 1573%); thiosem&urbcwne,m.p. 151” (Lit? 151”). 
The ester XIVA had b.p. 114”/1G mm, semiccrbazone, m.p. 157”. (Found: N. 1658. C,sH,,N,O, requires: 
N, 166%). 

I-Hydroxymethyl-8-oxo-ci.s-bicycle [4.3.0] nonwae (XVIB) md 1-HydroxymethyC7-oxo-cis-boxocis-btcyclo [3.3.0] 
octane (XVIA) 

The ketoester (01 mok) and ethylene glycol (O-12 mole) in anhyd benzene (200 ml) containing ptoluenc- 
sulphonic acid (015 g) were heated under rellux until the calculated amount of water had separated. Usual 
work up gave the ketal ester which was directly used for the next operation. 

The ketal ester (Ql mole) in anhyd ether (100 ml) was reduced with LAH (@75 mole) suspended in anhyd 
ether (200 ml) under reflux for 12 hr. The ketalalcohols were isolated in the usual way. The kctalalcohol 
XVB had b.p. 125”/Pl5 mm and c 2.6 )r, 3,5dinitrobenzoate had lap. 110”. (Found: C, 56.38; H, 547. 
C,,HssN,Os requires: C, 5640; H, 542%). 

The ketalalcohol XVA had b.p. 135”p5 mm, e 2.6 p, 3,5dinirrobe1uoare, m.p. 85”. (Found: C. 5598 ; 
H, 5.12 C,,H20N,0s requires: C, 55.10; H, 5100/.). 

The deketaliration was best e&ted by heating under retIux the ketalalcohol(51) g) in MeOH (50 ml) 
with 5% HClaq (50 ml) until the turbidity just disappeared (45 min). Usual work up followed by fractiona- 
tion furnished the products in 90% yield. 

The ketoakohol XVIB had b.p. 118”/01 mm and c 26 and 5.8 or, 3,5-d&rftrobenswte, m.p. 175”. (Found : 
C, 56.73; H, 479; Ci,H,sNsO, requires: C, 56.35; H, 591%); 2,4dinitrophenyfhydrazone, mp. 1M”. 
(Found: C, 54.98; H, 5.72. Ci,H,aN,O, requires: C, 55.17; Ii, 5.75%). The ketoalcohol XVIA had b.p. 
135’/1 mm and 1’z 26 and 58 p, (3,5dinirrobenzocre, rap. 92”. (Found: C, 53Q2; II, 4.78. C,6H,6N,0, 
requires : V, 53.33 ; H, 4.76%). 

Ethyl-2-(2’-oxopropyI)cyclohexmwne-2-carboxykte (XVII) 
Freshly distilled propargyl bromide (39.36 g) was added dropwiae to tbe sodio derivative prepared from 

ethykyclohexanone-2-carboxylate. (51 g) and Na dust (7.5 g) in benzene (200 ml) with cooling It was then 
refluxed (5 hr), cooled, washed with water, concentrated and distilled to give the product (56 g), b.p. 136”/9 
mm. Semicmbasone mystalked from EtOH had m.p. 154” (Lit? 1527-15353. As reported by Da&en6 
the procedure of Raphael and Islam” gave an impure product consisting largely of the pimelate. 

The above propargyl derivative (56 g) in MeOH (100 ml) was added dropwise (slight nothermic reaction) 
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to the catalyst prepared from red HgO (3.8 g), BFsctherate (3 ml) and trichloroacetic acid (@2 9) in MeOH 
(15 mlj After 2 hr at room temp it was decomposed by pouring into dil H,SO, and extracted with ether. 
Usual work up gave XVIIIB (45 g), b.p. 135”/1 mm. Disemicorbozone had m.p. 2163 insoluble in all common 
solvents (Lit :I’ 2149. 

l-Efhoxycmbonyl-8_oxo-bicyclo [4.3.0] non-6-ene (XVIII) 
The dikoester XVIIB (56 g) wa$ added to cold KOBu’ prepared from K (1 g) and B&H (30 ml) and the 

mixture kept at 5” for 5 min. After acidilication with dil AcOH it was extracted with ether. The crude residue 
left after removal of ether was dissolved in benxene (50 ml) and heated (2 hr) with p-toluenesulphonic acid 
(O-15 gj’ After usual work up the r&due on careful fractionation gave the unsaturated ketone (1 g), b.p. 
135”/3 mm and II, 230 mp (e, 8400). Sendcorbazone had mp. 202” (Lit :6 2026-202.8) (Found : N. 1594. 

C,sHlpNsOs requires: N, 15.85%). The procedure described by Da&en6 however gave better results. 
The above unsaturated a&r (1 g) in EtOH (15 ml) over 10% Pd on C catalyst (Ql g) absorbed one mole 

quiv H, at room temp and atom press during 40 min. Usual work up and distillation gave XVB. 

Bose treotmenf of the ketotosylotes (VA and VB) 
Formation ojcyclopropyl ketones: 3-0x0-tricycle r3.3.1’ -’ :0] nonane (VIA) a& 3_oxo-tricycle [4.3.11e2 :0] 
decune (VIB) 

The ketotosylates were prepa& by adding in one lot freshly distilled ptoluenesulphonyl chloride 
(0052 mole) to a soln of the keto alchol(oO5 mole) in anhyd pyridine (20 ml) at 0” and letting the mixture 
stand for 48 hr at 5”. Usual work up gave the tosylate as viscous oil, which was directly used for all subsequent 
steps. 

(i) The oily ketotosylate VB (64 g) in ether (200 ml) and 1.15% NaOHq (90 ml) were stirred at room 
for 16 hr to give VIB (2 g), b.p. llO”/lO mm, &,,, 276 mp (e, 120) and Iz 5.8 p. (Found: C, 
7962; Ii, 9.11. f&H,,0 requirts: C, 8OQO; H, 9.33%). 2,4-Dfninophenylhydrozone @pared at 0’) was 
cry&all&d from FtOH-EtOAc : deep red, m.p. 152”, es 373 mp (s, 27,OCOj (Found : C, 5777 ; H, 5.56 ; 
N, 1694. C16H,,N,0, requires: C, 58.19; H, 5.49; N, 1696%). Sewaicarbazone was crystallized from 
MeOHaq; mp. 165q d_ 232 mp (s, 13,700). (Found: C, 63.31; H, 847; N, 1962. CllH1,N30 requbzs: 
C, 63.73 ; I-I, 8.27 ; N, 2@2’p/.). 

The same ketone was obtained when VB was heated under retlux (6 hr) with an excess of methanolic 
NaOH or with methanolic NaOMe soln. 

The tosylate VB (53 a) was heated under relIux with stining (3 hr) with a slurry of KOBu’, prepared from 
K (1.3 g) in anhyd benzene (200 mlj Usual work up and distillation gave VIE (1.5 gj When either VB or 
VIB was heated with excess of KOBu’ in refluxing toluene or with NaH in THF for about 10 hr, only in- 
tractable tars were obtained. 

(ii) The tosylate VA on similar treatment yielded VIA, b.p. 80”/4 mm, d_ 280 mp (e, 110) and c 5.8 p. 
(Found : C, W 15 ; H, 8.62. C,H 1 s0 requires : C, 7941; H, 8.82%). 2,4-Dinifrophenylkydrozone had m.p. 
12%’ (from EtOH-EtOAc and 175” (from EtOH-CHCl,); 1 z 370 mp (s, 26,700). (Found: C. 5676; 
H, 504; N, 1799. C,,H,,N,O, requires; C, 5696; H, 5ti; N, 1771%). Semfcarbazone was crystallized 
from MeOHaq. m.p. 156”, L 232 mp (e, 11,600). (Found: C, 6223; H, 7.35; N, 2131. C,oH,,NsO 
requires: C, 62.17; H, 7.82: N, 21.75%j 

Acid rearrangement ofthe 

up gave an oil (045 g), b.p. 140” (bath)/8 mm, which was found to contain Cl,; & 
235 mp (e, 3,ooO) and 282 mp (e, 175); ,l_ 5.75 p (strong) and 595 p (weak). 2,4-Dfnitrophenylhydrazone of 
this oil was also found to be a mixture of yellow and red crystals which could not be easily separated. 

l This ketone as well as its 2+dinitrophenylhydrazone was found by direct comparison different from 
A’~9-2-octalone” (& 239 mp (e, 12,700); 2,4dinitrophenylhydraxone, m.p. 171”). The latter could arise 
if the cleavage, of the cyclopropane ring had involved the bond b. 
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(iii) The ketone VIA (@35 g) was similarly treated with H,SO* (3 mlb gl AcOH (6 ml) and water (6 ml) for 
3 hr. Usual work up gave XIXA (015 g), d_, 240 mp (e. 14,700); e 595 )c 2,4Dinitrophenylhydruone 
was crystallid from EtOH-EtOAc: red, m.p. 194”, cB 3% mp (e, 30,000). (Found : C, 57.13 ; H, 503. 
C1sH,,N,O, requires: C, 5696; Ii, SG60/.). 

The methoiodide of 4-diethylaminobutano2- from the base (2145 9) and Mel (2565 g) in EtOH 
(15 ml) was added to the sodio derivative of diethyhnethyl malonate prepared from the malonate (26 g) 
and Na (3.45 g) in EtOH (60 ml) at 0” with stirring. The mixture was stirred at this temp for 5 hr and then 
relluxed for 4 hr. Usual work up gave the condensation product (23 g), b.p. 123O/3 mm which was heated 
under &lux for 20 hr with NaOBt from Na (2.3 g) and EtOH (120 ml). EtOH was then removed under 
reduced pre~a. the residue diluted with water and acidified and the liberated oil extracted with ether. Usual 
work up and distillation afforded the diketone as a viscous oil which solidilied and after crystallization from 
benzene -pet. ether had m.p. 90”. (Found: C, 6025; H, 717. C,,H,,O, requirea: C, 6060; H, 7WA). 

4-Methyl4hydroxhyf-Aa-cyclohexenon (XXIV) 
The diketone XXIII (lF5 g) and anhyd EtOH (26 g) in benxene (250 ml) containing ptolueneaulphonic 

acid (O-4 g) were heated under reflux (16 hr) using a M apparatus. Usual work up gave the en01 
ether (13.3 g) b.p. 128-129’107 mm. 

Tbc en01 ether (13.3 g) in ether (20 ml) was reduced with LAH (4.4 g) in ether (150 ml) during 6 hr at 
room temp. Excas of LAH was then decomposed with EtOAc and the mixture poured into iced H,SO,. 
Usual work up gave the unsaturated keto alcohol (6 gX b.p. 113-l 14”/@2 mm, A, 229 mp (2 11.W ad 
G 2.6 and 6G k 2,4-Dinkrophenylhydrazone crystallid from EtOH had m.p. 168”. (Found: C, 52.40; 
H, 5a3. C,,H,,N,O, requires: C, 52.50; H, 5WYJ. 

4-Methyl4tosyloxymethyl-Aa-cyclohexenone (XXII) 
The unsaturated ketoalcohol XXVIII (3 g) in pyridine (6 ml) was treated with ptoluenesulphonyl chloride 

(49 g) in pyridine (8 ml) at 0” and left at 5” for 48 hr. A&r usual work up and crystallization from ether-pet. 
ether it has rap. 53-55”. 

Base treabnent of the tasylate (XXII) 
The ketosylate (775 a) in Bu’OH (50 ml) was added dropwiae to a soln of KOBu’ in BuLOH prepared 

from K (1-l g) and Bu’OH (300 ml) at 70” under N,. The initial deep red colour gradually started to fade as 
KOTs began to separate. After 3 hr at this temp the soln became almost neutral. It was worked up in the 
usual way with ether. Concentration of ether left a somewhat &cous liquid which was dissolved in pet. 
ether (15 ml) and I& overnight at 5”. An insoluble visoous oil separated. The supematant pet. ether was 
removed and concentrated to leave an oil which had &., 225 mp (E, 6,OWJ 262 mp (s, 600) and 274 mp 
(e. 450). This gradually polymerized to a viscous gum on storage. Attempted distillation led to complete 
damposition. 

Identical results were also obtained when the base treatment was carried out at about 50” for 4 hr. 

4-Methyl4hydroxymethyl-cyclohexanone (XXV) 
(i) Compound XXVI was prepared according to publishad proced~re.~” The ketoesta (100 g), ethylene 

glycol(52 g) in benzene (200 ml) and gtoluenesulphonic acid (Ql g) weft heated in the usual way. Conven- 
tional work up afforded the ketal(l1 g), b.p. 142”/1.4 mm. The ketal(l1 g) in ether (10 ml) was added to 
LAH (1.1 g) in ether (150 ml). After reflux (12 hr) the reaction mixture was worked up to afford the ketal- 
alcohol (8 g) b.p. 140”/1.3 mm. 

The ketal alcohol (8 8) in MeOH (60 ml) was heated under reflux (45 min) with 5% HClaq (60 ml). Usual 
work up afforded XXV (5.2 g), b.p. 131”/1 mm. 2+Dinitrophenyfh~razonc was m from EtOH: 
yellow, m.p. 161”. (Found: N, 17.13. C,,H,,N,O, requires: N, 17.390/,). 

(ii) The unsaturated ketoalcohol XXIV (1 g) in EtOH (15 ml) over la% Pd on C (@l 9) absorbed one mole 
equivalent of H, at room temp and atm press Usual work up furnished XXV. 2,4-Dini~rophenylph@awite 
after crystallization from EtOH had m.p. 161”. undeprcssed on admixture with the above specimen. The 
crystalline XXIX, m.p. 58”, was prepared from the keto alcohol in the usual way. 
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Base treatment qf the tosylure (XXIX) 
(i) The keto toaylate (2-06 g) in Bu’OH (20 ml) was added to warm KOBu’ in Bu’OH from K (0273 g) 

and Bu’OH (75 ml) under N,. Separation of KOTs commcmxd as soon as the soln started to rcfhx. After 
about 3 hr the mixture was almost neutral to litmus. After dilution with water, the soln was extracted with 
pet. ether and processed in the usual way to give an oil (08 g) which decomposed on attempted distillation 
under reduced press. The crude oil had & 228 mu (s, 5,200). 

(ii) A soln of KOBu’ in BuY)H from K (@274 g) and Bu’OH (45 ml) was added dropw-ise to the tosylate 
(2a g) in BuQH (4-O ml) at 78” under Ns. After 3 hr reIlux the mixture was worked up in the usual way 
to give an oil (W g) which had & 228 mp (s, 5,100). This decomposed on attempted distillation. On keeping 
the material gradually turned to a thick viscous mass. 
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