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Same intramolecular cyclis&ti.on reactlons of bile acid deriva- 

tives have been studied. Photolysis of the N-iodo derivative of 

5@-cholan-24-amide leads to the formation of the epimeric 5B-cholano- 

24,206-lactones. The N-iodo derivative of 3a-acetoxy-5B-cholan-24- 

amide reacts similarly. Reaction of 3a-acetoq-5&cholan-24-01 with 

lead tetra-acetate and iodine gives the two 3a-acetoxy-2OE,24-oxldo- 

5B-cholanes, two 3a-acetoxy-22E-iodo-20~,24-oxido-5&cholanes, and the 

two 3a-acetoxy-21-iodo-20&,24-oxido-5B-cholanes. The two 3a-acetoxy- 

20E,24-oxido-5&zholanes are also obtained when 3a-acetoxy-5&cholan- 

24-01 reacts with silver oxide and bromine. 

Several intramolecular cyclisation reactions have been developed 

which result in the functicmalisation of non-activated carbon atoms 

(1). Although these reactions have been extensively applied in steroid 

chemistry (2,3,4) at the time we began our work they had not been 

applied to bile acid derivatives in which the reactive functional 

group was at C24. Such reactions would be expected to functionalise 
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and we considered it of interest to see if they would provide a 

useful route to such compounds. Since we began our study Sarel (5,6) 

has described his work on the intramolecular. cyclisation of 5fZ&zholan- 

24-01 (I, R=Ii). In this paper we describe intramolecular cyclisation 

reactions of 5@-cholan-24-amide (II, R=H), 3a-acetoxy-5@cholan-24- 

amide (II, R=AcO), and 3a-acetoxy-5&chola-24-01 (I, R=AcO). 

(I) (II) 

Barton (7) has shown that photolysis of N-iodoamides, prepared 

in situ by reaction of the amide with lead tetra-acetate and iodine or 

t-butyl hypochlorite and iodine, provides ageneral route to y-lactones. 

We have investigated the photolysis of a mixture of 5B-cholan-24-amide 

(II, R=H) , lead tetra-acetate, and iodine in chloroform. This gives 

a 1:l mixture of the epimeric 58-cholano-24,20E-lactones (III, R=H) in 

25% yield. Attempts to separate the epimers by p.1.c. were unsuccessful. 

The main evidence for structure (III, R=H) is a band at 1780 cm 
-1 

in the 

i.r. spectrum, the appearance of the C21 protons as singlets at 

1.44 p.p.m. 
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and 1.45 p.p.m. in the 'Ii n.m.r, spectrum, andthe presence of a 

major peak at "/* 99 in the mass spectrum which can be attributed to 

fragxmntation us shown in Scheme I W=O). 

When X=0, */e=99 

When X-Hz, m/e=85 

When X-H2 and an fodo 

substituent is present 

m/e=2l1 
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Both y-lactones have previously been separately prepared by oxidation 

of the oxides (IV, R=H) and (V, R=H) and the optical rotation and 

OXDI 

spectroscopic data we obtained agrees well with those previously 

reported (5). 

A similar cyclisation reaction carried out on 3a-acetoxy-58- 

cholan-24-amide (II, R=AcO) gave a 1:l mixture of the epimeric 

y-lactones (III, R=AcO) in 27% yield. Lower yields were obtained 

when photolyses were carried out using lead tetra-acetate and iodine 

in benzene (18%) or t-butyl hypochlorite and iodine in benzene (19%). 

Sarel has reported (5,6) that reaction of 56-cholan-24-01 

(I, R=H) with lead tetra-acetate and iodine in carbon dizulphide 

gives the 2O(a,24-oxide (IV, R=H), 206,24-oxide (V, RCA), 22cC-iodo- 

2Oa,24-oxide (VI, R=H), and 22B-iodo-208,24-oxide (VII, R=H) each in 

20% yield. We have investigated the cyclisation of 3a-acetoxy-58- 
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WI) 

cholan-24-01 (I, R=AcO). This compound was obtained by selectively 

reducing the carboxyl group of 3a-acetoxy-5B-cholan-24-oic acid 

(VII) 

either by treating the abid with excess dihorane in the presence of 

ethyl acetate (71% yield) or by converting the acid to the acid 

chloride and treating this with sodium borohydride in diglyme (47%). 

The alcohol (I, R=AcO) was treated with lead tetra-acetate and iodine 

under conditions similar to those used by Sarel (5) for alcohol 

(I, R=Ei) but our results differ from theirs in that our yields are 

much lower and that we obtained further products. 

The major products were the 20,24-oxides (IV, R=AcO) and (V, R=AcO). 

The main evidence for these structures is the appearance of the C21 

protons as singlets at 1.19 and 1.20 p.p.m. in the 'H n.m.r. spectra, 

and the base peaks at m/e 85 in the mass spectra which can be attributed 

to fragmentation as shown in Scheme 1 (X=H2). Comparison of the t.1.c. 

behaviour and optical rotations of our products with those reported 



(5) for oxides (IV, R=R) and (V, R=H) suggests that our product m.p. 

127-129' is the 2Oa-oxide (IV, R=AcO) (9% yield) and that our pro- 

duct m.p. 116-118' is the 2OB-oxide (V, R=AcO) (9% yield). 

In addition to these products we obtained low yields of four 

iodo-oxides. Two of these were obtained pure and were fully charac- 

terised but the other two were only obtained as a mixture and the 

assignment of their structures is based entirely on spectroscopic 

data. One of the pure products was identified as a 22-iodo-20,24- 

oxide (4.5% yield). The structure follows from the mass spectrum in 

which the base peak was at m/e 211, corresponding to fragmentation 

as shown In Scheme 1, and the 'H n.m.r. spectrum which had the C21 

proton signal as a singlet at 1.40 p.p.m. and the C22 proton signal 

as a multlplet at 3.96 p.p.m. The C24 proton signal occurred at 

almost the saam position as those due to the C24 protons in oxides 

(IV, R=AcO1 and (V, R=AcOf indicating that the iodo substituent was 

not at C23. The minor component of the iodo-oxide mixture was, from 

the 'H n.m.r. data, probably another 22-iodo-20,24-oxide (0.5% yield). 

Assuming that these two isomers are the analogues of those obtained 

by Sarel (6) ccmparison of the 'H n.m.r., t.l.c., and optical rotation 

data with theirs suggests that our pure product, m-p. 76-79O, was the 

22a-fodo-2Oo,24-oxide (VI, R=AcO) and that tie product present in the 

mixture was the 22$-iodo-20B,24-oxide (VII, R=AcO). 

Tbe other two icdo-oxides we obtained were the epimers of 

structure (VIII) (3.5 and 1.5% yield). The structure of the pure 

product follcws frcm the mass spectrum which had the base peak at m/e 211 
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.vIII) 

and a major peak (65%) at m/e 387 corresponding to the fragmentations 

shown in Scheme 2, and the 'Ii n.m.r. spectrum in which the C21 protons 

occurred as a two proton singlet at 3.36 p.p.m. The epimer present 

in the mixture of iodo-oxides had a similar 'B n.m.r. spectrum. With 

the data available it is not possible to say which is the 2Oa- and 

which the 20@ isomer. 

In an attempt to improve the yields of cyclised products we 

photolysed a mixture of 3a-acetoxy-5B-cholan-24-01 (I, R=AcO) and lead 

tetra-acetate in benzene containing a small amount of pyridine. In 

some instances these conditions give better yields of cyclised products 

than those used above (8), but this was not so in the present case: 

neither oxide (IV, R=AcO) nor (V, R=AcO) were found amongst the pro- 

ducts. In sane cases high yields of cyclised products have been ob- 

tained by treating alcohols with silver oxide snd bromine (9). Treat- 

ment of 3a-acetoxy-5B-cholan-24-01 II, R=AcO) with this reagent gave 
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oxides (IV, R=AcO) and (V, 

tively, were much the same 

and iodine. 

m/e 387 

Scheme 2 

R=AcO), but the yields 10% and 7% respec- 

as those obtained using lead tetra-acetate 

The mechanisms for the formation of the y-lactones and unsubsti- 

tuted oxides are almost certainly analogous to those occurring in 

similar cyclisation reactions (1,2,4,7). In each case the formation 

of both Czo- epimers in comparable yields is consistent with a C20 

radical intermediate. Possible mechanisms for the formation of the 

22-iodo compounds have been discussed by Kalvoda and Aeusler (4). 

They suggest they are formed by the reaction sequence outlined in 

Scheme 3. The epimeric 21-iodo-20C,24-oxides (VIII) probably arise 

similarly via the olefin (IX). The formation of these iodo-oxides in 
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tram- addition to c=c 
(VI) and (VII) 

involving I' or I+ 

Scheme 3 

(IX) 
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comparable yields to iodo-oxides (VI, R=AcO) and (VII, R=AcO) is 

surprising since A 
20(21) 

olefins are thermodynamically less stable 

than A2o(22) olefins. 

EXPERIMEXWAL 

M.p.s. were determined with a Kofler hot-stage apparatus. Q?ti- 

cal rotations were measured for solutions in chloroform. 'Ii N.m.r. 

spectra were recorded at 100 MI&. for s 10% solutions in deuterio- 

chloroform containing tetramethylsilane as internal reference. Mass 

spectra were obtained with a Varian-MAT CR7 single-focusing instru- 

ment. Only the principal peaks are reported. Irradiations were 

carried out with the reactants under dry , oxygen-free nitrogen in a 

Pyrex flask. The flask was partially immersed in a Pyrex dish con- 

taining circulating cold water and the lamp, a 125 w Hanovia medium- 

pressure mercury-arc lamp, was placed beneath the dish. P.1.c. was 

carried out using plates coated with silica gel (Merck Kieeelgel, 

Ii2541 and ether-petroleum ether mixtures as eluants. Diglyme was 

distilled from calcium hydride and stored over molecular sieves. 

Organic solutions were dried with magnesium sulphate. 

Sfi-cholan-24-amide (II, R=H) - Desoxycholic acid was oxidised 

(88%) using Jones' reagent and the diketo acid obtained reduced (68%) 

using the procedure of Buang and Minlon (10) (diethylene glycol as 

solvent) to give 5&cholan-24-oic acid, m.p. 165-167O (lit. (ll), 

16S"), (u); + 23O(g 1.1) (lit. (ll), + 227. Reaction of the acid 

with thionyl chloride in refluxing benzene gave the acid chloride and 

passage of ammonia gas through a solution of the chloride in benzene 

gave the amide (62% from the acid), m.p. 186-189O (acetone) (lit. 

(121, 189O), (a): + 2S" (2 1,;) (lit. (121, + 28O), vmax KXC131 

3525, 3410, 1679, and 1592 cm . 

Lactonisation of SB-Cholan-24-amide (II, R=H) - A mixture of the 

amide (2.2g), lead tetra-acetate (9.4g), and iodine (5.Og) in chloro- 

form (SOml.) was irradiated at 25O for five hours. The reaction was 
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worked up using the procedure of Barton, Beckwith, and Goosen (7) 

except that the la&one fraction was not acetylated but was chromato- 

graphed over alumina. The eluate was monitored by 1.r. spectroscopy 

and those fractions with v-x s. 1780 -1. cm (y-lactone) were ccin- 

bined. P.1.c. of these gave a mixture of the S&cholano-24,2O~t- and 

20& lactones (III, R=H) (540 mg., 25%) needles m.p. 145-181' 

(hexane-ether)) (a): + 21° (2 0.5); v,,,~ (Ccl41 1780 cm-l.; m/e 358 

ck, lOO%), 343(k-CH3, 211, and 99(C5H702, 75) (Found: C, 80.1: 

H, 10.5. C24H3802 requires C, 80.4; H, 10.6%). The 'H n.m.r. 

spectrum had singlets at 6 0.75(18-H of PO@isaner), 0.81(18-H of 

2Oa-isomer), 0.92(19-H of both isomers), and 1.44 and 1.45 p.p.m. 

(21-H of both isasars). The intensities of the 18-B signals indi- 

cated that both isomers were present in equal amounts. T.1.c. anal- 

ysis Indicated the presence of two components of very similar Rf but 

attempts to separate them using p.1.c. were unsuccessful. 

3u-acetoxy-5@cholan-24-amide (II, R=AcO). - Acetylation of 

lithocholic acid using acetic anhydride and p-toluenesulphonlc acid 

gave 3a-acetoxy-SB-cholan-24-olc acid (85%), m.p. 167-169' (lit. 

(131, 1699, (ct)'," (2 1.0) + 43'. Reaction of the acetate ipith 

oxalyl chloride in benzene at reflux temperature gave the acid 

chloride and passage of anmonia gas through a solution of the chlor- 

ide in benzene gave the amide (8001, m.p. 192-194O (chloroform-hexane) 

(lit. (141, 193-196°),v_ (Nujol) 3440, 3180, 1740, 1670, and 1620 

cm-? 

Lactonisation of 3a-Acetoxy-SB-cholan-24-s&de (11, R=AcO) 

(a) Using %ead tetra-acetate with chloroform as solvent. A mixture 

of the amide (3.Og.1, lead tetra-acetate (9.4g) and iodine (5.Og.1 in 

chloroform (5Qnl.J was irradiated at 2S" for five hours. The reaction 

was then worked up using the procedure described by Barton, Beckwith, 

and Goosen (7). Acetylation of the neutral and/or basic fraction and 

crystallisation of the product from chloroform-pentane gave starting 

material (0.45g., 15%). The lactonic fraction was acetylated and the 

crude product was 'chromatographed on alumina. Elutlon with ather-ben- 
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zene (1:9) gave a mixture of 3ol-acetoxy-SB-cholano-24,2Oz- and ZOB- 

la&ones (III, R=AcOf (0.7Og., 23%, 27% allowing for recovered 

starting material), m.p. 110-114° (pentane-ether); Vrnax (X14) 1780 

and 1745 cm-l; m/e 416(M+, 28%), 356(Mf-AcOH, 100), 341(M+-AcOH and 

CH3, 181, and 99(C5H702, 96) (Found: C, 74.7; H, 9.6. 
C26H4004 

requires C, 75.0; H, 9.7%) The 'H n.m.r. spectrum had singlets at 

6 0.74 (18-H of 2O@isomer), 0.80 (18-H of ZOa-isomer), 0.94 

(19-H of both isomers), 1.45 (21-H of both isomers), and 2.03 p.p.m. 

(acetate methyl). The intensities of the 18-H signals indicated that 

both isomers were present in equal amounts. Attempts to separate 

the components by p.1.c. were unsuccessful. 

(b) Using lead tetra-acetate with benzene as solvent. - A similar 

experiment to the above was carried out using benzene as the solvent. 

The yields of the y-lactone mixture was 18%. 

(c) Using t-butyl hypochlorite.- A similar experiment to that in (b) 

was carried out using t-butyl hypochlorite (15) (l.Og.1 in place of 

lead tetra-acetate. The yield of the y-lactone mixture was 19%. 

3a-Acetoxy-5&cholan-24-01 (I, R=AcO) 

(a) Using diborane. - Sodium borohydrfde (2.4g.1 was cautiously 

added to 3cl-acetoxy-5#3-cholan-24-oic acid f8.4g.f in diglyme (4Oml.J 

under nitrogen. Ethyl acetate (40ml.f was added and then boron 

trifluoride etherate (4.5ml.j in diglyme (5.Oml.j was added drop-wise 

over 20 tins. Twenty minutes after the addition was complete the 

mixture was poured onto crushed ice (2OOg.1. The product was extrac- 

ted with ether and the extracts were repeatedly washed with water to 

remove diglyme. Evaporation of the dried extracts gave the crude 

product as an oil. This was dissolved in ether and absorbed onto 

an alumina column. Elution with ether gave 3a-acetoxy-58-cholan-24-01 

(I, R=AcO) (5.8g., 71%), m-p. 66-69O (methanol>, (aID 2o (2 1.51 c 43O; 

v max (0X4) 3620 and 1740 cm-'.; 6 0.66 (s, 18-H), 0.93 (m, 19- and 

21-H), 2.01 (s, acetate methyl), 3.60 (m, 24-H), and 4.72 p.p.m. 

(m, 38-H); m/e 404 (M+, 3%), 344 (MS-60, 1001, and 215 (23). (Round 

c, 77.2; Ii, 10.95. Calc. for C26H4403 C, 77.2; H, 10.9%). Elution 
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with a tixture of msthylene chloride and methanol (99:l) gave 

3a,24-dihydroxy-5@-cholane (13Omg., 2%), m.p. 180-182°, identified 

by comparison (mixed m.p., i.r., t.1.c.) with an authentic sample. 

(b) Using sodium borohydride. - 3a-Acetoxy-5$-cbolan-24-oic acid 

(6.Og.j was converted into the acid chloride as before and the 

chloride was dissolved in diglyme (50ml.l. Sodium borohydride (4,Og.l 

in diglyme (5Oml.j was added dropwise wfth stirring at 20° over 0.5h. 

Two hours later the reaction mixture was added to excess water. Work 

up ae above gave 3a-acetoxy-5!3-cbolan-24-01 (I, R=AcO) (2.7g., 47%) 

identical with the above product. 

Cyclfsation of 3a-Acetoxy-58-cholan-24-01 (I, R=AcO) using Lead 

Tetra-acetate. 

(a) Under thermal conditions. - The substrate (4.04g.1, lead tetra- 

acetate (lag.) and iodine (2.5g.1 were dissolved in carbon disulphide 

(25Oml.) and the solution was stirred in the dark under nitrogen for 

50 hours at 20°. The solvent was then evaporated and the residue 

extracted with ether. The extracts were treated with saturated 

aqueous potassium iodide and the mixture filtered. The ether layer 

of the filtrate was separated and washed with saturated aqueous 

potassium iodide, aqueous sodium tbiosulphate, and water. The dried 

ethereal solution was evaporated and the residue subjected to p.1.c. 

Five main fractions were obtained. 

Fraction 1, Rf 0.38, was an epimer of 3a-acetoxy-2OE,24-oxide-5B 

-cholane (probably V, WACO) (37Omg., 9%)) m-p. 116-119° (hexane), 

t&O &l-3) + 35O; Vmax KS21 1740 and 1048 cm-'; 6 0.70 (8, 18-R), 

0.93 (s, 19-H), 1.19 fs, 21-111, 2.02 (8, acetate methyl), 3.72 

(m, 24-H), and 4.71 p.p.m. (m, 3B-H); m/e 402 CM+, 0.4%), 387 (M'-15, 

111, and 85 (C5Hg0, 100) (Found C, 77.85; H, 10.5 Calc. for CZ6Hq203 

C, 77.6; 8, 10.5%). 

Fraction 2, Rf 0.46, was the second epimsr of 3Ci-acetoxy-2OS,24 

-oxide-S&zholane (probably IV, R=AcO) (361mg., 9%), m.p. 127-I29O 

fhexane), (0): (2 1.0) + 38O; Vm_ (CS2f 1740 and 1046 cm-11 6 0.78 

(s, 18-N, 0.93 (8, 19-H), 1.20 (8, 21-H), 2.02 (s, acetate methyl), 



3.90 ?m, 24-H), and 4.72 p.R.m. fmr 3&-Hf; m/e 402 ?M+@ f%), 387 

I&15, 331, and 85 ?C5R90, 100) ?Found C, 77.8; Ii, 10.7%). 

Fraction 3, Rf 0.72, was an epimer of 3a-acetoxy-Zl-iodo-ZOs, 

24-oxide-5@-cholane (VIII) ?192mg., 3.5%), m,p. 147-150° decomp. 

(hexane) I bl? (2 0.81 + 36.5"; VmcuE ?CS2) 1740 cm-l.; 6 0.77 

?s, 18-R) e 0.93 (s, 19-H), 2.02 ?s, acetate methylt, 3.36 ?s, 21-R), 

3.91 (m, 24-H), and 4.70 p.p.m. ?m, 3&H); m/e 528 ?M+, O.l%), 387 

(M+-CE2X, 651, 211 ?C5H810, 100), 85?80%1 and 84 ?80%) (Found Cv 

59.4t 8, 7.6. C&c. for C26H41T03 6, 59.1; H, 7.8%). 

Fractfon 4, Rf 0.80, was a stere5;tsaner of 3+acetoxy-22s..i&o 

-20E,24-oxido-5B-cholane ?prcbably VI, WACO) ?237mg., 4.5%f, m,p. 

76-79O (hexane), (u], 2o (~0.5) + 32O~ Vmcuc ?Cs,) 1740 CaIilJ 6 0.79 

(9, 18-A), 0.93 Is, 19-H), 1.40 ?s, 21-H), 2.02 ?s, acetate methyl) I) 

2.37 ?m, 23-H), 3.74 ?m, 24-A), 3.96 ?m, 22-H), and ca. 4.7 p.p,m. - 

?m, 38-R); m/e 528 ?M+, 1.6%), 257 ?M+&O-C5H810, 571, 211 ?C5H810p 

1001, 85 ?60%), and 84 ?8O%f (Found CI 59.45; H, 7.8%). 

Fraction 5, Rf 0.58, was an oil f102mg.f which contained two 

iaito-oxides. It had V_ ?CS21 1790 cm-l.; "/e 528 ?&I', 0.3%1, 387 

?lOOl, 257 (501, 211 (801, 85 ?50?, and 84 1511 ?Found Ct 59.08 

EI, 7.7%). The major component ?75%1 was the 21-iodo-20~,24-oxide 

(1.5%) epimsric with that present in fraction 3. It had 6 0.70 

(s, 18-R), 0.92 (6, 19-H), and 3.25 p.p.m. (s, 21-H). The minor 

ccrmponsnt (25%) was probably a 226-1#d@.ZOs,24-oxide (0.5%) sterea- 

iaomeric wfth that present in fraction 4. It had 6 0.72 ?s, 18-Rfr 

0.92 ?s+ 19-R), and 1.27 fs, 21-H). 

fb) Under photolytic conditions. - A mtxture of the substrate Il.3g.1 

and lead tetra-acetate (7.5g.1 in benzene (20Omf.f cont&.ning pyridine 

f2ml.1 was irradiated under nftrogen at 20°. After 24 hours much 

startfng material remained ft.l.c.1 I Five and a half hours later the 

reaction was worked up. The cruds prs!&ct (1.3g.f contained at least 

six comonents but, by t.1.c. and 'A n.m.r. spectroscopic analysis, 

very little ?CZ%), if any, of the characterised products obtained fxom 

the thermal reaction were present. 
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Cyclisation of 3ir-Acetoxy-5&cholan-24-01 fX, R-AcOf using_ 

Silver Oxide 

This reaction procedure is based on that reported by Mihailovic, 

Cekovlk and Stankovic (9). A mixture of the substrate (6OOrng.1, 

silver oxide (3.3g., freshly prepared), bromine (0.75ml.), hexsne 

(151~1.)~ and chloroform (3ml.1 Was vigorously stirred under nltrogan 

at 23 
0 

. After I+ hours t.1.c. analysis indicated that much starting 

material remained. Sixteen hours later the reaction was worked up 

in the usual way (91. The crude product, an oil f54Cmg.1, contained 

at least six components by t.1.c. analysis. P.1.c. gave an oxide 

(probably V, R=AcO) (&Rag., 7%) m.p. l16-l18°, identical by spectral 

caaparison with the product from the lead tetra-acetate cyclisation 

and an oxide (probably IV, R=AcO) (6Cmg., lo%), m.p. 127-129O, idan- 

tical by spectral ccsparison with the product obtained from the lead 

tetra-acetate cyclisation. 

The authors eXp?FeSS their gratitude to Dr. T. N. Huckerby who 

measured the 'H n.m.r. spectra. 

1. 

2. 

3. 

4. 

5. 

6. 

REFERENCES 

carruthers , W. , SOME MODERN IWI'RODS OF ORGANIC SYNTEIESI8, 
Cambridge University Press, Cambridge 1971, Chapter 4. 

Rirk, D. N. and Hartshorn, M.P., STRRCID RRACPION MRCRAWSRS, 
Rlsevier, London, 1968, Chapter 10. 

Eeusler, It. and Ralvoda, J., ORGANIC REACrIONS IN STRROXD 
CRRMISTRY, VOLUMS, 2, Ed&tors J. Fried and J. A. Edwards, van 
Nostrand-Reinhold, New York, 1972, Chapter 12. 

Kalvda, J. and Eeusler, K., SmSIS, 501 (1971). 

Shalon, Y., Yanuka, Y., and Sarel, S., TRTRARSDRON LETT., 957 
(1969). 

Sarel, S., Shalon, Y., and YMuka, Y., TETRAHEDRON LElT., 961 
(19691. 



94 S -JFDEOID= 

7. 

8. ref. 3, p 243. 

9. Mihailovic, M. L., Cekovic, 2. and Stankovic, J.,CHEM. COMM., 
981 (1969). 

10. 

11. 

12. 

13. 

14. 

Barton, D. H. R., Beckwith, A. L. J., and Goosen, A., J. CHEM. 
sot., 181 -11965). 

Huang-Minlon, J. AMER. CHEM. SOC., 71, 3301 (1949). 

ELSEVIER'S ENCYCLQPAEDIA OF ORGANIC CHEMISTRY, VOLUME 145, 
Springer-Verlag, Berlin, 1962, p 3006s. 

ref. 11, p 3007s. 

Reindel, F. and Niederlkder, K., CHEM. BER., 68, 1969 (1935). 

Chaplin, A. F., Hey, D. H., and Honeyman, J., J. CHEM. SOC., 
3194 (1959). 

15. Teeter, H. M. and Bell, E. W., ORG. SYNTH., 21, 20 (1952). 


