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Abrtrw~ Hy a necessary combmarton of chemical and X-ray sludres lhc slructurc and stereochcmrslry of 

rhc scsqullcrpmord actd. hrrsulrc aod C 1C,,I~2,0,) from Srereum htrsufum have been cslabhshed as 

shown In I An unusual rcarrangcmml mvolvmgsohd slare X-lrradlallon has been drsmveral and evaluated 

THE mould Stereum hirsurum elaborates a number of acidic metabolites, some of which 
have antibiotic properties Tbe most abundant of these, hirsutic acid C. m.p. 180 
[a&, + 116” was first described by Heatley et aL in 1947 and tht molecular formula 
C,sH,,O* assigned.’ It therefore seemed possibk that hirsutic a&I was a member 
of the sesquiterpenoid family. Although several strains of S. hirsucum were examined 
in attempts to reisolate this acid, in our hands cultures of S. hirsutum have not so far 
yielded terpenoid material. However through the generosity of Dr. N. G. Heatley 
we have been able to examine the chemistry of hirsutic acid C$ and on the basis of the 
following evidence, the structure and stereochemistry (I(R=H) may be assigned. 

Hirsutic acid and its methyl ester showed only end absorption in the UV spectrum. 
The acid exhibited IR absorption at 35B (OH) 3200 (CO,H) 1700 (-0 of 
CO,H) 1655 (C-C) and 890 (- CH,) cm-‘. The NMR spectrum of methyl 
hirsutate conlirmed the presence of two Me groups, a secondary OH group and a 
double bond, as follows. Two distinct tertiary Me groups appeared as singlets at 
T 866 and 897 (respectively) the characteristic doublets of exocyclic methylene 
at r 4.72 and 50 and a multiplet at K 540 suggested the C-H proton of a secondary 
alcohol. The relationship between the latter proton and the exomethylene hydrogens 
appeared to be I : 3, as long range couplings J = 2.1.2.7 c/s were found for H, H, (gee 
II) and Hb H, respectively. H, (I 6.55) in turn was coupled to H, (J H, H., = 19 c/s). 
The chemical shift of the H, doublet indicated that this proton was subtended from 
a carbon at an epoxide terminus. Partial structure 11 accommodates the above 
spectroscopic data. 

The formula CisH2,,0. was next confirmed by mass spectrometry. In particular 
methyl hirsutate showed in addition to a strong molecular ion peak (M’, m/e 278) 
the loss of Me. OH, and carbomethoxy groups [mie 263 (M-15); 260 (M-18). 219 
(M44 + 15); and 201 (M-59 + 18)]. 

The presence of the secondary OH group and its relationship to the exocyclic 

l Preltmmary Communrcallon~ F W Comer. F McCapra I H Quresbr. A I !bll and J Troller. 
Chem Comm 310(1965) 
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double bond was shown by the formation of methyl hirsutate monoacetate (III) 
r 7.85 (acetate CHJ in which the tertiary proton H, underwent a characteristic NMR 
shift [r 540 (CHOH) + r 498 (CHOAc)] with concomitant disappearance of the 
OH band at 35oocm- ’ in the IR. Furthermore, manganese dioxide oxidation of 
methyl hirsutate afforded an $-unsaturated ketone (IV) i_ 231 (E 5350) v 1727 cm- ’ 
indicative of an exomethylene cyclopentanone (I talc.’ 230 mu) H, H, H, now 
appeared as singlets in the NMR indicating the loss of H, and confirming the long 
range coupling assignments. 

Chemical confirmation of the exocyclic double bond was obtained in several ways. 
Thus ozonolysis of methyl hirsutate gave formaldehyde (as the 2,4dinitrophenyl- 
hydrazone) and catalytic reduction (Pt) of the ester afforded dihydromethyl hirsutate 
whose NMR spectrum was consistent with the replacement of exomethylene by 
secondary methyl (T 945; 3 proton doublet; J = 60 c/s). Finally osmium tetroxide 
oxidation of the ester afforded a trio1 (V). 

The presence of the last remaining oxygen function as epoxide adjacent to the 
secondary OH group was suggested by formation of a chlorohydrin (VI) by treatment 
of hirsutic acid with ethanolic hydrogen chloride. 

The IR spectrum of VI showed enhanced OH absorption at 3500 cm- ’ as well as 
peaks at 1720 and 1 l!JO~rn-~ (ethyl ester). In addition the NMR spectrum of VI 
showed ethyl ester (r 5.86 q. 8.76 t, J = 7 c/s) H, now appeared at r 604 and H, 
and H, displayed increased coupling (J H, H, = 9 c/s). The assignment VI rather 
than the alternative VII was indicated by (i) the failure of VI to form an isopropylidene 
derivative. (ii) a negative reaction with periodate and, (iii) the formation of a mono 

acetate. The latter showed IR absorption at 3480 (OH) and 1735, 1370 (OAc) cm- ‘. 
The epoxide function of I (R = Me) was reduced with LAH to the trio1 VIII which 
displayed OH at 3500 cm- ’ but no carbonyl absorption. The mass spectrum of VIII 
had, in addition to a molecular ion (M + ; m/e 252), peaks due to loss of one and two 
hydroxyls and hydroxymethyl functions at m/e 234 (M-18). 216 (M-36) and 221 
(M-31; CH,OH). The CH,OH function was evident as a two proton singlet in the 
NMR spectrum at r 6.70. Both tertiary methyls appeared in the trio1 VIII at ‘I 890 
(resolved at 100 mc). This fact suggested the grouping IX in the acid. The rather com- 
plex pattern of H, Hb and H, in VIII was interpreted as follows. The exomethylene 
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IX X 

protons H, and H, appeared in quartets (T 4.82543) with long range couplings H, H, 
(1.8 c/s) and Hr,, H, (1.9 c/s). H, and H, showed a geminal splitting of 015 c/s. The 
C, (H,) proton was a broad multiplet which collapsed on addition of acid in 
CDJOCD, to a triplet of triplets (pattern 121.242, 121) Ha,,, H, 1.8 c/s; H, Hr,6 c/s. 
At thesame time theOH protonsat r6.19,6.53and 7.15disappearedonacid treatment. 

Acetylation of VI11 produced a diacetate X (7 794; 6fl; OCOC&). The CHrOAc 
protons appeared as a singlet at r 6.18 with no change in the NMR characteristic of 
the tertiary Me and exomethylene protons compared with the’axresponding data for 
VIII. H, however now formed a decct as a triplet, quartet. triplet (121, 1331, 121) 
ascribed- to splittings of 540 and 
splittings (19 c/s) with H, Hr,. 

7Gc/s with the CT,-protons aS well as long range 

II 
XIII XIV; R - p-bromophenrcyl 

XV; R-Me 
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The trio1 VIII absorbed one molecule of hydrogen and could be oxidized to an 
ag-unsaturated ketone (XI) with chromium trioxide pyridine. The latter had 

%u, 234 mu and v 1720 cm- ’ (exomethylene cyclopentanone). The C, protons of 
XI appeared at T 7.48. 

The structural information providd by these chemical transformations was then 
summarized as in XII. which accounts for all of the functionality but for only 10 
of the 15 carbon atoms, giving little information of the skeleton of the acid and little 
more than a promising indication of its terpcnoid nature. 

In view of the scarcity of the acid* and the uncertainty of its future reappearance 
from natural sources, several rather uninformative dehydrogenation experiments were 
discontinued and a heavy atom derivative prepared for X-ray diffraction studies. 
Our choice for this derivative. namely the p-bromophenacyl ester (I; R = p-bromo- 
phenacyl) in the event provided opportunity not only for the completion of the 
structural work but for a further chemical study. The ester had i.,, 255 mu (c 15.500) 

IR 1735 (ester 1705 ‘C=O) cm ‘. Crystallization from benzene afforded the sample 
used for diffraction as colourless prisms belonging to the space group P2,2,2,.t 
Initially a set of intensities was collected on film and estimated visually. On the first 
electron density distribution, calculated using the bromine atom coordinates. 28 of 
the 29 atoms (excluding hydrogen) were resolved. In subsequent rounds of the analysis 
the missing atom (epoxide oxygen) was located. However refinement of the positional 
and isotropic thermal parameters did not proceed as expected and the completed 
analysis in fact gave psitions for 27 full atoms and 4 “half-atoms” as shown in 
XIII where half-atoms (oxygen) arc denoted by asterisks. This suggested that the X- 
irradiated crystal now containad un almost equal mixture of two randomly distributed 

but chemically distinct molecules. II therefore appeared that a solid phase transforma- 
tion had occurred without disruption of the crystal structure and with only slight 
change in the position parameters of two oxygen functions. 

It could be shown that this unexpected rearrangement had indeed occurred by 
preparative X-irradiation of a sample of p-bromophenacyl hirsutate. The resultant 
mixture was separated into unchanged ester WI”/,) and a new ester to which structure 
XIV was assigned by combination of X-ray data (summarized in formula XIII 
and discussed elsewhere)’ and the following spectroscopic evidence. Thus it can be 
seen from inspection of XIV that the new ester differs from the bromophenacyl 
hirsutate at C,. C, and C,. Bond angle and oxygen positions suggested that a carbonyl 
group had replaced the secondary OH function and that the epoxide had been opened 
at Cb to give a tertiary OH function. In the IR spectrum of XIV the presence of OH 
was clearly shown (3480 cm ‘) whilst the $-unsaturated ketone system was character- 
iti by the IR spectrum (v 1720. 1625 cm ‘). In addition the UV spectrum of XIV 
showed enhanced absorption. i.,, 255 mu(.s 18.5OO)compatiblewithanenonechromo- 
phore masked by the aromatic absorption band. In the NMR spectrum of XIV the 
C, methylene group appeared as a 2 proton singlet at T 7.48 whilst the exocyclic 
methylene hydrogens H,, H, no longer display long range coupling with H, and as 
in the ketone IV appear as singlets at r 4.72 and 396. 

l Ai rhls stage some 400 mg remamal from the ortgmal gift of 3 5 g 

t the details d the X-ray analysis have been pubhshal elsewhere’ but -flak lacas of this sludy are 

pcnmcnt IO the chemical investigation and arc reported hcrem 

’ F W Comer and J Trotter. J. Chem. Sor B. II (I%6) 
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The generality of the X-ray induced rearrangement was now investigated. Solid 
state irradiation of methyl hirsutate afforded an clg-unsaturated ketone (&_ 238 mu) 
in ca. 30% yield. This proved to be a rather unstable preparation and attempts to 
purify the ketone gave mixtures of products including (on the basis of UV data) 
(XV) R, 246 mu. 

Similarly the dihydro ester XVI afforded an oily transformation product i,, 
288 mu (E 25). 3450, 1730, 1720,915 cm- ‘, to which we ascribe structure XVII. 

XVI 

HO H- XVI I I 

-m l Qp 
XIX xx 

On the other hand irradiation of hirsutic acid itself in which carboxyl group 
hydrogen bonds are expected to dominate the molecular packing does not undergo 
any such rearrangement. Other ring systems bearing a-epoxy OH functionality 
were examined but little or no rearrangement could be detected in the solid state 
irradiation of either 4g,5@epoxycholestan-3a-oP XVIII or the epimeric 3&hydroxy 
compound XXI. Thus the X-irradiation may well lx a unique attribute of the crystal 
structure of the hirsutic ester seriest Similar rearrangements may of course take 
place in many cases under the influence of X-rays-but the present examples may be 
unique in that little change in the crystal packing of the isomer is observed, e.g. the 
bromo ester XIV had the following dimensions before and after irradiation: a = 649. 
656; b = 9.14.9.38; c = 3564, 35.14A; U = 2114, 2162A respectively. 

In case this type of rearrangement is in fact more common than hitherto suspected 
it is suggested that all X-ray dilfraction studies should include thin layer chromato- 
graphic analysis of the crystal both before and after bathing in X-radiation. 

l About I”: of marenal scperatal by TLC was wnutively idcntlfiad (TLC; 1,240 m(r) u choks14- 

en-3+nc (XIX) and about 0.1% as I& dairal ketol (XX). 
t The pombllity dot rbe transformation could be 01&ty mduccd was excluded by appropriate 

fonlrol experiments. 
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The absolute configuration of the ester I (R = p-bromophenacyl) having been 
determined by the anomalous dispersion method,3 it remains to comment on a 
possible mode of biogenesis for hirsutic acid C. The close familial resemblance with 
humulene, illudin S’ and marasmic acid’ suggests two possible biogenetic schemes as 
indicated below. 

H 

Humuknet 

FIG I 

&3 
” I(O) 

EXPERIMENTAL 

Mps were dcrcrmmcd on the Kofkr hoc stage microscope. UV spccrra ut EIOH (Gary 14). IR spectra m 

CHCI, (O-1 mm cells; Perkin Elmer 137B) and rotations tn CHCI, NMR speclra were measured in 

CDCI, (Vanan A-60) sod mass spectra on the AEI MS 9 doubk focusstag spectrometer at 70 eV using the 

direct probe insert method 

X-irradiauon experiments welt carnal OUI ustng unhlrercd molybdenum radiauon. rhc sample being 

containad m a thin walled sol1 glass capsuk whtcb was then locatd tn the cavity of a stainless steel block 

attached IO the X-ray tube OUI)CI. 

For TLC Uhca gel G (Stahl) was usai and detectton carried OUI by UV trradiarton. I, vapour or a 

5 % aric sulpharc-H,SO,spray. 

Hirnrric acid (I; R - H) A sampk ol the crude aad’ supphcd by Dr N G Healley was rccrystalltmd 

fromE1OH1ogivccolourlcasprismrmp.179 180’[s]~‘+116’(c.105)fR:v35T).3200.2930.1700.1660. 

920. 89Ocm “; UY: End absorption; NMR*. r 4-73d. 5OOd (H, L - 19. 26 I H, H, = 0 cis) 5.39 m 

l 5 - rtnglcr ; d = doublet; q - quartet; m = mulltpkl 

f Natural humuknc ia d court tk ~~I-w~Ju trieac* We ha= shown a ci.s,rrw.rronr-isomer simply to 

formal& the spatial comktiat d humukoc sod hinutic acid. 

’ T C. McMorns and M. Anchcl. J. Am. Chcm. Sot tI5, 831 (1963); Ibid. 81. 1594 (1965); M Tada. Y 

Yamada. N S Bhacca. K.,Nakamshi and M Ohasht. Chem Phwm Bull.. Tokyo. 7. 853 (1964). K 

Nakamshi. M. Tada and Y. Yamada Ibid 7.8% (1964) 

’ J J Dugan, P. de Mayo. M Nisbct and M Anchel1. Am. Chum Sot 87. 2768 (1965). 

’ A T. McPhail. R. 1. Reed and G. A Sim Chum & Iad. 976 (1964); 1. A Hartsuch and 1. C. Paul, Ibid. 

977 (I%41 
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(H). 654d (& I H,, H, = 2cis) 8.62s (C,, Me), 8.97s (C,-Me), 74/%2/W (8 akektal protwr). 

(Found: C. 6X 30; H. 7.47 C,,Hx,,O. rqurra C. 68.16; H. 7,65”,) 

Merhyl hrrartorc (I ; R = Me) Hrrsuttc acrd (I 0 g) was drssolval m ether (30 ml) and the soln cooled to 0”. 

Ethereal dracomcthane (excess) was added so that the temp rcmamcd at 0” Removal of the solvent alTordaI 

a quanntatrvc yield of the methyl ester. colourless prisms m p I61 - 162’ [a];’ + 119” (c. 2.25) IR: 3660. 

3500.1720.1655. 1160.915.XX5cm~’ NMR(100mc):r4~72d.S~d(H,.H,~HH,H, - O;JH,H,:H, 

2.1. 2.7cls) SJOm (HJ 65Sd H, J H, H, - 1.9 c/s). 634s (OCH,). 866 s (C, I*,), 897x (C, Me). 

7~4,‘X~2,@0 (8 skeletal protons) Mass spccrrum: m!c 278 (M’ 263 (M-CH,) 260 (M-HIO), 219 

(M COJH,) MI (219’ HrO) (Found: C. 6909; H, 7.98. C,,HrtO, requires: C, 6904. H, 7.97”,.) 

7’ru>l (VIII) A sola of methyl hinutate (500 mg) in THF (25 ml) was added dropwise to a rdluxmg soln 

of LAH (2 gl in THF (I00 ml) and the mixture reluxed for 5 hr. Dccompositron of excess LAH with AcOEt 

and work up in the usual way gave colourlm prisms of VIII (.W”,) m p I I7 118. [a]y t 54 (c. 2.10). 

IR. c’ 3500. 2900. 1655. 910 cm-‘; NMR (100 mc). r 4.82 q. 543 q (H.. H,: J II,. H, = DS: I H, HI: 

H, = 1% 19). 5.50 (H& 670s (CH,OH), 890d (6H CJC,, Me; J = I c/s) 74/W (8 akektal 
protons) In (CD,),CO. r 491.5 IO. 56.676. X92.7.4 90 and peaks at 6 19.653.7.15 (OH) which draappcar 

on addition of HCl. Mass sptcrrum: m’c 252 (MO); 224 I Ii,01 221 ( CILJOH) 216 ( -2H,O) 31 

(CHxOH’). (Found: C. 7092; H.909 C,,HI,O, rqurrcs C. 71 39; H.9 59”“) 

.%fcrhyl h~rsurorr occ~ure (III) Methyl hrrsutatc (145 mg) was dissolved m dry pyndme (2 ml) and Ac,O 

(2 ml) added. After a few days removal of solvents at IO-’ mm gave a colourlcss 011 whrch drstrllal at 

XS”002mm[n]~‘+lw~(~.l~78) 1R:v~~.1735.1725.1675.1375.1?10.1IM.915.X75;SMR:r4~~9. 

492d (H, H,; I H.. II, - 0 J H, H, H, = 2 2. 2-2) 49Xm (H,). 644d (H,:l Ii,. H, : 20). 633 

sl COO&). 748.290 (X Protons) fFound’ C. 67 X7; H, 7.59 C,,Hr,O, rqurrcs: C. 67-48; H. 755”; 1 
Oxidafion ofmrrhyl hw.wrau with MnO, Acrtve MnO, was added to a soln of the ester (IS5 mg) m 

CHCI, (I 5 ml) and the mrxturc shaken for 24 hr Removal of solvent from the filteral solutron and crystal- 

hratron from benzene pet ether (b p 60 X0 I gave colourlm prisms of IV IX)“,) m p I03 104’ [ ~1;’ -96 

k 2%). UV. 231 mu (c 5350); IR: I’ 29X0. 1727. 1720. 1645. 1170. 915. XXC; NMR. r 3.92 r. 4.6Y s 

(H,. H,; I H, & = 0) 658s (HJ, 6.34s (ester Me). 8.26s (C,, Mel X.82~ (C, Me) 7.3/%IPO (8H). 

(Found C. 69.61 ; tt. 7 34 C,,Hr,O, requires. C. 69 54: H. 7 u)“, 1 
Dthydro merhyl hrratrore (XVI) ‘The ester (50 mg) was hydrogcnatcJ m A&Et soln over prc-reduced 

5”, I’d C (70 mg) untrl I mole HI was absorbed (3 mm) to grve XVI as prisms from AcOEI m p. I IQ 120’ 

[1X - 25 k. I 70) IR : Y 3600. Y60. 2YXO. 1720. 116.5. 9x). XX5 cm - ’ ; NMR : r 54 01,). 6 77 d (II,; 

J H, Hd = 20~‘s) 640s (ester MC), X.70~ (Cl,---MC) YlOs (C, Me) YO5d (C, Me; J = 6Oc,s). 

(Found C. 6799; H. X48 C,,Itr,O, requires: C. 6X 54, H. X 64 O. ) 

The nwl V. A soln of methyl hrrsutatc (200 mg) m droxan (IO ml) contamrng OSO, 1267 mg) was stored 

m the dark for I4 days lI,S was passed through the black wln and the osmmm sulphrdc removal by 

liltratron througha cel~te pad The tnol was recovered as an amorphous s&d. m p I65 I73 (IO”,) [axsO” 

(c. I 27) IR v 3500. 2970. 1725. I IXO. Y IS. X75. SMR (drmcthyllormamrde). r 635 s (ester MC). 8 61 s 

(C (, .Mc) 908s (C, Me) (Other protons poorly resolved) (Found. C. 6094; H. 744. C,,HI,OI 

rcqurra: C. 61 52: H. 7 75”, 1 

Ozonolysrr o/methyl hwurarc. Oronrxcd O1 was passal through a soln of methyl hrrsutatc (53 me) in 

<‘fl,CI, at - 7X (20 ml) for 1 hr The oromde was decomposed by warmmg with water and the reaction 

mrxture steam drstrllcd The drstrllatc afforded a 2.4-dmrtrophcnylhydrarnne m.p 162-163’ undeprcsscd 

on admixture with authcnrrc formaldehyde 2.4duutrophcnyl hydraxonc 

Erhrl htrarrarr chlorohydrin (VI) Hrrsuttc aad (IO0 mg) was dissolved m f:tOH (20 ml) and cone HCI 
(2 ml) added TM soln was heated under rcllux la 5 hr and the product isolated by ether extraction 

IO give pnsms of the chlorohydnn (52 mg) m p 95 Y6 [x];’ + 67’ (c. 2 52) UV. end absorption; IR: 

Y 3610. 340. 2980. 1720. 1665. 1190. 910 cm-‘. NMR: r 46X d. 4,XI d (H, H,. J H, H, Y 0;J H, HI: 

H, - 20.2OcW 5,701,). 604 d (H,; J II, Hd = 9 c/s) 5X6 q. 8.76 I (ester Et, J = 7 c;s). 8.67 s (C,,-.Mc). 

8.87 s (C, Me) 7~4/%4/90 (8H). 
p-Hr~mwpkncuyl hwnrrurt (I; R = p-bromophcnacyl). Hrrsunc acnl (l5Omg) and p-brcmophcnacyl 

bromide (160 mg) were drssolvai in dry acetone (IS ml) containing K,CO, (IO 8) and the mrxture heated 

under rcflux for 5Omm Frltranon. removal of acetone and rccrystalhzatron from bcnxmc EtOH gave 

prisms of the p-bromophcnacyl ester (50’8;) m.p. I29 ,130O” [xl;’ + 97” (c. 1.55) IR : v 3600,3%HJ 2Y20.1735. 

1705. IW. 15~0.920. 89o~m- 1; uv: A_ 255mp (c 15ooo). NMR: r 2.18, 2.37 (4 Ar.H; J = 9 ys). 

4 71 s (phenacyl C)il). 4 70d. 498d (H, H,; J 11, HI = 0; J H, H,:H, = 2.1) 6.36 (HJ 6-52d (H,; 

J W. b = 2.1 c,‘sL 8.57 s (C,, .-Me), 8.95 s (C,-Me) 7.3/X2/90 (8H); Mass spectrum: m/r 460,462 (M l ) 
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445.447 f--Me), 442.444 (. H,(I) 263 (<H,COC,H,Br). 245 (263 H,O) 219 (a,CHsCOC,H,Br) 

201 (209’ ..H,O). (Found: C. 6008; H, 5.78; Br. 1744. CI,H,,O,& requires: 6 59.88; H. 54; Br. 

17 MO;,.) 

X-inadialion experimmts 
(I) p-hrumophennryl hirarrov (I; R = p-bromophenacyl(200 mg) was exposed to MO radiatton for 60 hr 

Preparative TLC uung IWO uhcp gel plats (20 x 60 x 005 cm) conramtng G.E phosphor and developed 

along the axts wtth benz.ene:ether I :4 Tar 24 hr The unchanged ala (60”; on this scale; 40’; using 

3 mg) was recovered wlrh ether The iso ester (XIV)40”, on thu scale: 6O”b using 3 mg) dd rto~ crystalhu. 

The 011 showed stngle spot TLC characterisrta (R, 0.45 tn benzene ether (I :4) and had [a%’ + 30’ 

(c. 1.10). IR:v34480,29X). 1735. 1720.1705. 1625.1585.910cm~‘;UV.i._255m)r(c 18.500).NMR:r2.20. 

2.40 (4ArFi). 4.72 (phenacyl <Ha), 396 s, 472 s (H, H,; I H, HI - Ok 7.48 s (C, CHs). 8.58 s (C,-Me). 

7.3/%3/90 (8H). . 

(9 Methyl hiracrafe. Bombardment d I (R - Me) with MO radiaticm foe I50 hr gal+ XV (30 me) 

~tedrrin(i~IR:v3JOQ1725.l6MllbQ880cm~’:NMR:r4~l2r,4~82s(H,~:IH,H,-Oc/s) 

6.35 s (am--Me) 8.82 s (C,- CH,) 7.2/84/90 (8H) The rapid deterioration d this compound oa storage 

was accompanied by a chanp in UV absorption li. 238 mp -. 1,246 aqt (c I l.ooO). 
(tit) 4B.Sgepox~-SB-cho&sran.3~~/.’ Irradiation d XIX (30 mg). m.p. 163 164’ [z]u t25’ for 7 

days gave marenal m.p. 140 157’ i, 240 mu (c 236) TLC showed that rhc mixrurr: contained starling 

matenal9&95”; and at leas1 four new products. TLC comparison showed that IWO of these were cholesl4- 

en-3one R, 240 (c 16.000) (l-5”;) and XX (0 I O,,).’ Stmtlar. prolonged trradiarion of hinuttc aad 

(1.R = H) and of XXI* lcfr the crystallute marenal unchanged tn each case 
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