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DEODAROKE AND AT1..4NTOI.ONE. SEW SESQUITF.RPF.NOIDS 

FROM THE WOOD OF CEIML’S DEODARA I.OUD’S 

Abstract-Iwlawn and struc‘furc dctcrmmatlon of a rwcl b~utwlanc~hawd tetr.th)dro->-prone from the c\xntnl 
oil from the wood of Crdrur drodara I.oud. is dcscrihed The compound. u hlch ha\ been named deodaronc. ha, been 
chemically correlated wth the wxqurtcrpcnc ketone. allanrorw An h)drov) kctonc. dcqnarcd a\ atlantolonc. ha\ 
alto been iwlatcd. Thl\ compound appears IO lx the precursor of fhc new C’,>- kebnc. recentI) dcwrbcd a\ a 
component of the es\cnrial 011 of (‘zdrus aflanfica Mawr 

In extension of our carlicr investigations on the essential 
oil from the wood of Cudrrr.c deodura I.oud.. we report on 
the isolation and structure determination of a novel 

bisabolane-based tctrahydro-y-pyronc (I). now named 

deodaronc. and, lhr: hydroxy ketone (2). which UC 
designate atlantolone. 
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The early atlantone-containmg cuts from the fractional 
distillation’ of C&us deodaru cwzntral oil contain 
deodaronc. which is readily separated by silica gel column 
chromatography. With respect to dcodaronc. cis- and 

lrans - atlantoner have RRT of 0.77 and I I3 respectively 

(column: 300 x 0.6 cm, 5% diethyleneglycol polysuccinatc 
on Chromosorb W; IS?). Ikodaronc is present IO the 
cxlenl of -.2% in the essential oil and has an intense 
odour characteristic of the wood. 

Deodarone analyses for C .HJ): (%4’. m/e 236) and 
displays in its IR spectrum absorptions for Cd) 
(1725 cm ‘) and C=C (1625 cm ‘). but no OH band. The 

compound remains unaffected by IO% ale. KOH (3 hr. 
reflux; NJ and hence. an ester or b-lactonc grouping 1s 
ruled WI. IIs PhlK spectrum displays signals assignable 

I 
to: three Me-C-0 (3H. s. 1.16ppm; 6H. s. I2Xppm). 

Me-y=C (3H. bs. 1.62ppm). -C-C&-(;‘=0 (-2H. s. 

I 
7.28 ppm). Me-C Xlj-CH:- (IH, ill-resolved m. 

I 
5.26 ppm. W,, = X Hz). Since. the P%4K yxctrum does not 
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show any signal for IjO, deodarone must be a ketone 
and. from the intensity of absorption for C=0 in the IK’ (6. 

335: CCI,) or L\ (A,, 285 nm. c. 20). only one such group 

is present. Hence, the second oxygen function must occur 
as an ether. 

From ils I:V absorption (no strong absorption above 
220 nm) 11 is clear that dcodaronc is nol an afi-unsaluralcd 

kctonc. That, in all likelihood. the ethylenic linkage is also 
not located fly to the carbonyl. be,came evident from the 

fact that, deodarone remained unchanged (UV) on 
exposure IO I% t-RuOK in t-RuOH (retlux.7 hr; attempted 
equilibration with a@-isomer). Deodarone undergoes no 

change on treatment with Zn and A&H. and hence. the 
ether linkage cannot be located a IO the carbonyl. On 

deuterium exchange (MeOK in MeOD, reflux. IO min; five 
successive treatments), deodarone incorporated 4D atoms 

(M’. m/e 240. PMR: loss of 4H signals in the 

2.ltL2.40 ppm region). revealing the presence of the unit: - 
CH,-Co-CH,-. 

All the known constituents of the (‘edrus deodaru 
wcxxl essential oil appear IO have been derived from 
cis -farncsyl pyrophosphate. either by a I &cycliration 

tbisabolane type) or I.1 I-cycliration lhimachalanc. lon- 
gibornane types). Arguing. that deodaronc also may 
belong IO either one of these types. it was found that, only 

on the basis of a bisabolane skeleton (1.6~cyclization). can 
one draw up a working structure (I), mcctinp all the 
structural rcquircmcnts disclosed earlier. ‘This structure 
(I) is clearly supported by electron-impact-induced 

fragmentation of deodarone. the main features of which 
arc depicted in 3. This fragmentation is borne OUI by the 

mass spectrum of deodarone-d,. which displays in its 
mass spectrum these fragment ions at m/e lt4, Y5 and 14s. 
as required. 
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7: R=OH 

6 8: R=H 

i: 
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cm ‘. absorption more intense than that of GO. see 

13. PMR: Me. 3H. bs. 2.13ppm; C=CH. IH. bs, 

r!~4(4230 5.93ppm). !&C-O- (PMR: 6H. s. l.lYppm), Me-C=C 

Chemical evidence in favour of I was obtained by a 

direct correlation with rrons-atlantone (4)‘.’ in two ways. 
In the first sequence of reactions. atlantone was 

exposed to alkaline H:O:' to yield the expected diepoxide 
5: this product is possibly a mixture of diastereoisomers. 
though its PMR spectrum is unexpectedly clean (Experi- 
mental). It is reasonable to expect that in the presence of a 

strong aq acid. compound 5 will first cleave IO an a -glycol. 
hydroxyls of which are well-placed for participation 

during the second oxirane ring opening, thus. hopefully 
generating a tetrahydropyran (and/or tctrahydrofuran) 

ring-system.‘ In practice, compound 5. on being stirred 
with IO% H,PO, aq at - 60” for IX hr. yielded a complex 
mixture of keto alcohols from which a TIC pure fraction, 

analysing for CIQHz,O, (Xi’. m/t 268). could be isolated. 
However. from its spectral data (IR. PMR. Mass) it is 
clear that this product is a mixture of 6 and 7 (IR: C=O 

175S.P 1720cm ‘) in which 7 predominates. This material 
was acctylated (Ac,O. pyridine. x0”. 6 hr) and then 

subjected to the action of Ca in liquid NH, (for removal of 
OAc functions a to C=O).‘” The product. which was a 
mixture of two major compounds. was separated (column 

chromatography) to furnish a compound identical O’MR. 
Mass) with deodarone (1). The second compound, 
C,,H:,O, (MS. m/t 32). arising from 7. must be 8. This 
structure is borne out by IR (C=t) 1752cm I:’ OH 

3448 cm ‘). PMR (-0-CH-C=O: s. 3.57 ppm; see Experi- 

mental for other signals) and mass spectral fragmentation 

(see 9). 
The second route. which is patterned after its possible 

biogenesis. proved more effective and is discussed below 
in connection with the structure of atlantolonc (2). The 
question of stereochemistry of deodarone and its possible 
mode of origin in the essential oil arc also brietly 
discussed there. 

It may be pointed out here that since the publication of 
our preliminary communication.’ dcodarone has been 
isolated from the essential oil of C'tdrus otlonriro Manet” 
and its more formal syntheses have been reported.” 

Allanrolont ; sftreochtmisfry of dtodarone and ifs possi- 
ble genesis 

From the hydrocarbon-free essential oil.’ an hydroxy 
ketone fC,,H,O,; M’, m/t = 236. RR, 0.31 with respect 

to rran.r-atlantone: solvent: 5% EtOAc in C,H,; temp. 32”) 
has been isolated and this has the following structural 

I 
features: -C-OH (IR: 3390. II45 cm ‘. PMR), - C =CH- 

I 
Me 

c=O (A,. 24Snm. e 13110. IR: C=O 1662cm ‘; C=C 

I I 
(PMR: 3H. bs, I.65 ppm). -~=CH-CH: (PMR: IH. broad 

unresolved signal, 5.37 ppm. WH = 9 Hz). Rearing in mind 
the occurrence of atlantone (4) in the essential oil, these 
structural features suggested structure 2 for the hydrox- 

yketone, which we name atlantolonc. This structure 

appears to be supported by its mass spectral fragmenta- 
tion (see 10). That this is indeed the structure is borne out 
by the results of acid-catalyzed hydration of atlantone. 
discussed below. 

The isolation of atlantolonc from the same essential oil 
suggested that this hydroxyketone and/or its isomer (I 1). 
which may also be present in the essential oil of Ctdrus 

deodara (see below) and which is known” to occur in 

nature (in Chrysanfhtmum flosculosum Linn.). may be the 

immediate progenitor of deodarone. as conceivably, 
under acid catalysis. intramolecular hydroxyl addition to 

the enone moiety should generate the tctrahydropyran 
system. Thus, it appeared of considerable interest IO 

study acid-catalyred hydration of atlantone, in the hope 
of obtaining hydroxyketones such as 2/11 and deodarone 

(1). As a matter of fact, divinyl ketones (cf. atlantone) have 

been converted to tetrahydro-y-pyroncs with HgSOc 

H$O, in aq. acetone.” 

163 (16%) 
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tion IO acetone (identified by mixed G1.C) and presumably 
15 occurred on GLC of pure 2. II is conceivahlc that the 
recently isolated Co-ketone (IS)” arises in the essential 
oil from fragmentation of atlantolone (2) during stream- 
distillation and thus. may be an artefact. 

14 15 

We find that hydration of rrans-atlantonc is best 
effected by HClO,aq in acetone. This system yielded a 
complex mixture of at least seven products having NN, of 
I.00 tdcodarone). 0.88. 0.67. 0.53. 0.42. 0.30 and 0.27 
(solvent: ?7i EtOAc in C,H,: 25”). besides unchanged 
C - 40%) atlantonc (RR! I. 17). Compounds of Nf$ I .OO and 
0 67 were readily identified (IR. PMR. Mass) as deodarone 
and atlantolone respectively. Compounds with RR, 0.53 
and 0.42 have been assigned structures I2 and I3 
respectively. on the basis of spectral and analytical data 
(Table I). The material with RR, 0.88. is clearly a mixture 
t- I : I) of C:cpimers corresponding to structure II 
(Table I). The other two compounds (RR, 0.30 and 0.27) 
could not be complctcly separated from each other. As 

already stated. one of the constituents of C’hrysanrhemum 
flosculosum has the gross structure Il.+ now shown to be 
formed by the hydration of atlantonc. 

Deodarone obtained hy the hydration of fruns- 
atlantonc has [u]r, of the same sign and order of 
magnitude as that of the product isolated from the 
essential oil. Thus ( + )-deodarone must have the same 
absolute stereochemistry a~ C, (as depicted in 1) as has 
been established” for t-)-rrons-atlantonc; this is as it 
should be on the basis of Absolute Stereochemistry 
Biogenetic Rule.‘- However. since rrans-atlantone as 
occurring in the essential oil is csscntially racemic” with 
only a small excess t- 2%) of the (-)-antip&!, it is 
obvious that dcodaronc prepared from this material. and 
consequently the deodarone isolated from the essential oil 
of Cedrus deoduru (as the two products are identical in 
every respect) should be racemic to the same cxtcnt. 

During this work it was found that both hydrox- 
yketoncs (2. II) fragment” on G1.C (Al column. packed 
with .‘% diethylencglycol polycuccinate on Chromosorb 
W: 160’). Thus, injection of pure II gave two sharp peaks. 
identified as mesityl oxide and .!x’-tctrahydro- 
acctophenone (14) by co-injection. Likewise. fragmenta- 

Two stereostructures (16. 17) are possible for I*)- 
dcodaronc. From a study of m&Is (Drcidinps) it is clear 
(cf. the most probable conformations 161, Ifs of the two 
diastercoisomers) that these stereostructures are of very 
comparable energy! and hence, during the formation of 
deodarone from rrans-atlantone (under essentially 
equilibrating conditions) both isomers should he formed 
in similar quantities. And, since, the synthetic material is 
entirely identical with the product isolated from the 
essential oil. this material also should be a similar 
mixtures of I6 and 17. 

Vhc nalurdlly occurring compound. a~bi~abolol~n. 1s Icko- 
rolalory and its stercochcmwr~ has not ye1 been defined.” 

tin fact. dihydro derivatives of 16. I7 (assuming hydrogenation 
from the came face in bo1hcaxs)have minor-lmaprelationlhip 

Uhe PMR spectrum of dcodarone does not gwz any indicatton 
of the product bcmg a miwrc. Howc\cr. ir has been concluded” 
from the CMR spectrum of dctdarone lrolarcd from (‘tdms 
oflonficcl rhar the material was a mixture of IWO stcreolsomcrs 16 16s 

Table I. Spectroscopic characlcrl\ric\ of kclo-alcoh& from hydralIon of atlanlonl. 

IN 

245: 13,110 

243; 10,500 

266: 11.700 3400 1670 1620 

2451 6.090 11SO 1675 1610 

2661 16.900 

IR 

3 ..I (cm-‘) 

OM c-o c-c 

5390 1662 1600 

3400 1670 1620 

- 1670 1630 

1610 

Pnrl 

J(opm) 

C -b’m CT-Cm c,-na CIO-H Cg-H C2-H’ 
‘1.) (a) (.I (bm) (am) 

1.19 2.13 1.65 - 5.93 5.31 

1.19 

2.17 (1.11). 1.60 5.96 - 5.33 

1.90 (1.06)* 

2.11 2.11 1.20 5.97 5.97 - 

1.67 

1.20 2.10 1.30 - 6.00 - 

1.20 

2.10 2.10 1.63 5.90 5.90 5.33 

1.05 

‘Unresolscd mulriplct 
-Epimcric pair. WC ~cxt 
:Purily - 90%. 
* Purllj 707 
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The [nIr, of atlantolone from the essential oil is verb 
close IO the value obtained for the material prepared from 
atlantone. which is mostly racemic. This fact. along with 
rhe knowledge that detdarone is al\o considerably 
racemised. suggests that either these compounds are 
artefacts produced during steam-distillation or racemica- 
rion occurs during this process. Racemisation of 1 i\ 

readily rationalized hy reversible ring-opening IO 2. 
followed by enolisation. 

All h ps are uncorrcc!cd I.iphI pelrol refer\ IO Ihc Ira&on b p 
EMUI’ All \olbcnl cxIracI\ ucrc Bathed uiIh hrmc before drying 
obcr h’a,SO.. Op11cal roIaIlon\ ucrc mca\urcd in CHCI, a~ room 
Icmp. lM z 2’) on a Pcrkm-Iilmer PolarimcIcr model 141 

CV \pc<Ira ucre Iakcn on a Perkm-Elmer ~pccIrophoIomcIcr. 
model 350. In 9% I:IOH IR \pccIra acre recorded a\ \mcars 
(liquids). on a Pcrkm.Elmer Infracord m&l l3’E. PYR \pciIra 
ucrc Iakcn in 104 \oln In (‘(‘1, on a Harlan .A.60 specIromcIcr. 
signal< arc recorded In S (ppml rclaIl&c IO ‘TYS a\ rcro. Ma\c 
spcclra were dcrcrmmcd on a CEC mars spcrromcrer. model 
21-I IOH uvng an lonirmg rol~agc of ‘OcV and a ducc1 rnlcr 
cystem. beside\ the molccul.lr ion. Icn mos1 ahundan1 ion>. at*>\e 
m :c JO. arc reported wlIh Ihcu rclrIl\ c mIcnslIlc\ 

G1.C anal! WI were carried MI on “.\crograph” model A-35O.R 
using 41 column\ (3OO*Ohcm) packed wlIh 20% dlcIhylcncp. 
lycol polytuccinaIc on (‘hromo\orb W (bcrxo mesh). unlc\\ \IaIcd 
IO Ihc contrar). Hz ua\ used a\ Ihc carrier gas. 

W&gel for column chromarqraph) (- 100. - XI mc\h) uas 
achvarcd al l!5-130;1M hr and \Iandardlscd ‘* TI.(’ was carried 
oul on 0 3 mm layers of SiO,~gcl conlaimng IV gypsum (spray 
rcagcn1: I? tanilhn in 30% H,PO. ;~q or WK. H:SO.. he&g af 
l!V~lOmin). 

fkodamnr (I) The higher bulling fracIlon\’ (h p lJ”‘4 (mm. 
n,,” I.!llCl 5120. [a],,t 17 IO -8) of the oscnlial oil from Ihc 
wood of (‘rdrus drodara. uhlch conlam among51 oIhcr con- 
\IiIucnI<. himdchalol and \omc aIlanIonc. arc rclaritcly rich m 
dcodaronc Such a IracIion (20~) u-a\ chromafographcd obcr 
SIO...gel:lll (.%I x 2 5 cm) *lIh ‘I’1.C momIormg (\ol\cnt: C”r 
EfOA: In (‘.H,L 

Frac. I hgh1 pcrrol 
Frac. 2 25% CJI,. ,n hgh1 

pclrol 
Frai 1 ‘0% (‘.H. ,n lrght 

pclrol 
Frac 4 (‘.H, 

Frac. ( y+ McOH ,n C.H. 

50 ml x I.’ 0.723 g. mixture 
50 ml *X 0.101 g. fronr- 

allantonc. W, O.q! 
5Oml x 10 0 131 p. mixture 

SO ml x 6 0.627 g. dco. 
daronc. R, 0.34 

(0 ml x 9 0.360. mixlure 
of alcohol\ 

FracIion 4 uat di\Iillcd 111 glvc pure dcodaronc: b p 14%IJX” 
(haIh)/l 7mm. n,,- 1.4951. [~],,-6.3~ (c. 0.9%) Mass: m/r 2% 

IsI’.J~:l, 141 l90”;). I~J(IZC’ 0. I I9 I I IF;). 9( (I IQ). xc (21%). nl 
(IIWXJ. 67 (134). ‘5 (W:,. J3 (v(T;). JI (?g”rj (Found. (‘. ‘6 ‘2: 
H. lU.Ul C,,H,.O: require\’ (‘. ‘h 22: H. IO 24%) 

.4flanfolonr (2) The h>dro<tihon.frcc c\\cnIial c)il’ 12OOg) m 

IlghI pelrol (IOIl ml) U:I\ p.uIiIroncd uith !lWi &OH aq ( 150 ml x 
$1 IO g~tc a fraclion I I Og) rl:h In aIlanIolonc (XX’) T~I\ maIcrlal 
XI\ chromaropraphcd on SIO,-gcl,lll) (35 y 2.5 cm) uvng (‘.H. a\ 
a \olrcnI ImIlzll fraclionc (I(0 ml x 211) were mIxlure\ of allanlonc 
and dcodaronc. conIammg mcrearmg amounIs of fhc ncu 
hydroxykcronc. Later CA CUIS Ml ml x 4) furnished ISOmg 
of pure aIlanIolonc. uhlch ua\ dltrillcd. h.p 1%I.(” 
fhaIh)/l mm. n,,” I .W?:. [a ]r, - 2.V Ic. 0.49%). (Found: C. :! 93; 
H. 10.30. C,,H,,O, require\. c’. ‘6.22: H. IO 24c71. 

Allanronr dicppoxidc (51 
To a mixlurc of H:O,aq 1305. 10.3 ml) and arlanlonc (6 f6g. 

0.029 mole) in MeOH (Ml ml) at 0’. SaOH aq (I.! S. I4 ml) ua\ 
inrroduccd (15 min) with trirring such what Ihc Icmp. dti no1 exceed 
lo’. AfIcr complcIioo of addlhon. Ihc mitIurc wac \Iurcd for an 
addihonal 2 hr a1 I!-20’. afrcr which 11 ua5 dllurcd wiIh uaIcr 
(5Omll and cxIrasIcd ulIh crhcr (Wml x 4) Rcmohal of \ol\cnI 
pai c a producr (’ 0 gL par1 (3 3 p) of u hlch ~3% purified b) IDCC” 
tSi0: pcl~lllB. 4OOg.45 <rn x 4 cm: \ol\cnI. ‘r: FW.\c in C:.H,) IO 
give pure 5 (2.1 p): b.p. IJILIJC (ha1h);O.X mm. n,,- 14935. A,. 
X9nm (6. IJO* IR: (‘=O I?!crn ‘, (’ - C_:’ 1°C Y)3 .-, . 

‘\ / 
0 

&Wim ’ PAIR: Ihrcc -O-C-Me 13H \mglcI\ a1 1.X. I 32. 

I.43 ppm). c’X’-MC r!H. h\. I h ppm). IUO _(’ ,4X- IZH. 
\ /’ 

0 

obcrlapping \inplcI due IO dla\Icrcol\omer\. 3.39 ppml. _(‘=Clj- 

(IH. unresolved m. J.?ippm). .Uats. m/r 2X, (M’. 13%). 235 
(42%). 123 13051. 121 (IOWGl. 0’ (4X,. (94) (4Dc;). 93 (6IK). 81 
lX%). CC IuIQl. 41 (9X1. 41 ((!%I (Found. (‘. *I 55; H. X-6 
C,,H,,O, rcquucs. C. 71 Y’: H. g.MT;l 

The abe drcpoxdc (2 Ogt m light perrol (3’ ml) was \flrrcd a1 
6& for IX hr wiIh IO% H,PO. aq 16’ ml) AfIcr ~~~hng IO room 
Icmp. Ihc mltfurc ua\ dlluIcd u11h uatcr (25 ml). the orgamc Ia)cr 
\eparaIcd and the aqucour pha\c cxrractcd u-iIh lIphI pcIrol 
(JO ml x 31. The comhincd ctIrai1. uhlch ;onIam\ c\\cnIlall! 
dioh. uac washed uIIh W NaHCO, aq and freed of \ol\cnI to 
furni\h a produc1 (IIY-gl. which uac chromalographcd o\cr 
S10,~gcl;llA (100 r I k cm) u_lIh ‘l’I.(‘ momIormp (\ol\enI JO? 
F.IOAc in (‘,H.L After clul~np u IIh (‘,.H. (60 ml x 30) and 5? 
FtOAc in CJI, (60 ml x 40). IO‘? EWAc m C,H, (60 ml x I!) 
clutcd ;I mltIurc of 6.7: h.p. lf&l6<’ IhaIh) : I mm. 0 24 p PAIR- - 

O-C-UC IJH. \. I03ppm. hH. \. I23ppml. O=(‘-Clj-C- 

i I 
(\inglcI\ a~ 3.53. 3 O’ppm). -(‘-Clj-CH: (unrc\ol\cd m. 

!.33ppm). Mass: m/r 2611 (M(‘. In%). 121 (Ioock). (Found: C. 
6’..C!: H. g96 (‘..H,.O. rcqulrcc (‘. 6’ 13. H. 9U!!G) ‘IhI\ 
matcrml (0 15 g) wa\ accIylaIcd (.A;,(). 6 ml. p)rldinc. 6 ml. g0‘. 
5 hr) and then \ublccIcd IO rcdubon Jca\agc a$ follow\ 

Ca melal (0 !gl *:I\ added ulIh \Iinmp. under anhyd 
condlIionc. IO hquid SH, (50 ml) and afIcr \Iuring for - IO mm. 
the ahotc crude acclale dl\\olted m ~olucnc 12 ml) *a\ added IO 
Ihc deep hluc roln. After \Ilrrmp for ;j 1o1a1 of g mm. Ihe ctccs\ 
reagent uas dc\Iro)cd ” b) Ihc addIllon of bromob-zvcnc (I ml) 
followed by cau~tius addiIion of waler (IO ml) and h’H, war 
allowed IO c\aporaIc. The mltlurc U.I\ acIddied *lIh IV? 
H,PO. ;rq (15 ml) and Ihe producr ctIr;r~Icd u-lth crhcr (!O ml x 3) 
The ctIrai1 was drlcd rnd freed of sol&en1 IO glvc a marcrial 
(0 l2p: IW major qx~\ on ‘J’l.(‘. \ol\cnr: ?? ENAc I” C.H,) 
uhlch ua\ rcparatcd h) ihromaIograph! 150: gcl!ll.&. 10 1 
0.g cm) 
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lkodumnr 18 mg) was ohfained from C.H. I IO ml x 4) eluales rcchromatographcd over SiO, gclll1.A (50x I scmf and clurcd 

and was rdenribcd hv PMR. Mass. 2% EIOAC fn C-H, (IO ml x 3) wffh Increasing amounrs of ElOAc in C,H.. 
IM EIOAc m C.H. (40 ml x 31 elurcd 60 mg of 12. n,,- I 5019. 

clufcd 8 (25 mg) PMR: three -O-C-Me (OH. s. 1.17ppm. 3H. s. Jolt, t 1.09” (c O.TScG). Mass m/r 236 (M’. 74). 135 (YcGJ. 123 
112’7J. Y3 (IGJ. 91 fX(l,,. 83 f1OE-G). ‘9fI2’;). 55 f3OGl. ‘3 ll34L 
43 f38(7rf. 41 f!o”rJ (Found: C. 7s.90: H. 9.92 C..H,.O, rcauires . 

I !‘ppmJ. O,C-C Jj-f‘- f\. 3.5‘ ppm). -(‘=UjCH,- funrcsol. 
C. ‘6 22. H. IO 24QJ 

3.lI~l)rhvdmxv~!.~.l0.lI-ftfruhydn~-uflunfon~ (13) In rhc 

\cd m. C 3Oppm) Mass- m’r 2S!(M’.f+Xr). IY4f42RrJ. 121 (IOfEGJ. 
ahobc chromafography. Is7 J:lf)Ac in C-H, (4fl ml x 4) elufed 

I I9 (X%J. I I’ (K!%L 93 (C!s;J. 78 fC!Q). 59 f6!5L 5.’ 0%). 43 
26 mg of .- VX pure 13. n,,* IJ%4 Mars m;c 254 (\I’. 0 WI. 

f1005). 41 (-85TJ,. (Found: C. -0 82; H. Y.42 C,,H,,O, rcqufrcs: C. 
I78 fI!QJ. IJI f.VE,. 139fl7~il. 9’ fl8Q1. 83 (ho”rf. 73 (165). CC 

:I 3Y; H. Y syr;J 
~l6Rc).4~(!OB~.J3lIDor~~.JI f!OGJ fFound:(‘.‘O I\); H. IO.31 
C,.H,O, requires C. 70.83. H. JO 3W) 

Hydruffon a/ uflunrone 
.Arlanfone fC Og) fn acelone f2OOmlJ was mixed wirh coolmg 

(fcc.wafcr) uirh IOSC HClO,aq fl(0mlJ and the clear soln left 
‘B. S. Pande. S Krfshnappa. S. C. Hisarya and Sukh Ikv. 

asfde al room fcmp. (2532’) for 50 hr. wirh occasional swuhng. 
Tcfruhcdmn 27. 841 119’11. and Rcfs iffed 

durmg which period rhc soln hecame dark yellow. ‘he mixture 
‘A prelimmarv communi<afmn has hcen puhlfshcd: R Shan- 

was diluted with wafer (IlXJmlJ. safurarcd with (NH.J,SO. and 
karanarayan. S. Krishnappa. S f‘. Hfsarya and Sukh Lkv. 

cxfracrcd wrrh efher f80 ml x !J The exfracf was washed with 5% 
Tcfrahrdmn Lcfrcrr 427 (19’3) 

SaHCO, aq @O ml x 2) and the solvent sfripped of7 IO furmsh a 
‘S. C. Hfsar)ia and Sukh Dc\. ‘lirmhrdrun 24. 3X61 fl96)o 

dark rcsfduc fS.Jg). which 15 0~) was chromafrwaphcd okcr 
‘.Scc. e.g.. 1.. J. Hellamy. TJrr /n/ru.red rprcfru I>/ Compkx 

SIO,-gcltlIA (100 x 3 cm) with T1.f’ moniformg (solvent 5% 
Molrculrs. p. 152. \lcfhucn. I.ondon fIYC8). 

EIOA~ m C,H.J 
‘Sec. c g : R S Roscnfcld and ‘1’. F. Gallagher. / .4m (‘hrm Sot. 
77. 436’ (IYCCI 

‘R. 1. Crawford, W. F. Erman and C D. Hroaddus. Ibid. 94.4298 

Frac. I C.H. ROmlx9 l.Y!g, R, 1.17. (19’2) 
allanlonc ‘Sec. e.g.: H. 0 House. .Uodon .Svtfhtfic Rtucfions. pp 

f?4lmlx:. u)hllO W 4 BcnJamm. Menlo Park (1972) 

Frac. 2 C-H, ‘For cxamplcs of such parffcfpaffons see: ‘1. G Huchanan and .A 
5% EIOAC in f‘,H. R. Edgar. Curbohyd. Rcs. 10. 29s (1%9). ‘1. N. Nararov and A 

Frac. 3 s? fi10Ac in (‘.H, _ I.Dxg.W, loo. A Akhrem. Ixrf. Ahad. %auk. .S..S..S.R.. Ofdrl . Khim Nuuk 621 
deodaronc f I I f 19.50): Chrm. .4hrfr 45. 8516 l19Cll 

Fra;. 4 CC, ElOAc rn C.H. 80 ml * 3 O.l?g. mixlurc ‘cl C. Sandris and (i. Ouritsun. Hull. Sot. Chum. Fr 9% (1956). 
Frac 5 ‘Or EIOAC m C-H, Oml x I .(Omg. R, 0.8% (II) ‘“Sec. c.g.: 1. H. Chapman. J Elks. G H. Philhpps and 1.. J 
Frac 6 ?T EIOAC m C-H. lu) ml x 4 0.1 g. mixture Wyman. / f’hrm .Yor 4344 fl9.(6) 

Frac - ss EIOAC in C.H, KOml x I4 0.9Og. R, 0 6:. “D R. Adams. S. I’. Rhafnagar and R f‘ (‘ookson. Ibid Pcrkm I 
allanlolonc (2) I.(02 t IY’CJ 

Fra; 8 s? ElOAc in (‘,H. X0 ml x Is 0 26 g. mixture: R, “‘ci Chand and K K (‘hakrabarrf. Tifruhrdmn I.effcrs 3x51 
0.53. 0.42 (1974); ‘0. P. Vfg. pribalc ~ommumcalmn 

Frac. Y 3o”i EIO.AC m (‘.H, “Sec. c g K Sakanishi. Injrurrd .Ahsotpfton Sprrfrosrop~. 
5% 51cOH In cfhcr f’ruc-flrul. p 16s HoldcnDay. San Fran&io f l%Yl 

“F Hohlmann and Vagahhushan Rao. Ttfruhtdmn f.tfftr.s l29( 
Dcoduronr (I) Fracffon 3 was dirrillcd. h.p 13Gl33’ (W!). 

(hathJlO.8 mm n,,LI 1.4910. In],, - 7 9” fc. 0.5&J. (Found: C. 76.07; “I. N. Sal;uub. 1. H. l’orpot and 1.. S ‘lcrckho~a. Bvll Acud. 
H. IO 36 C,,H,.O, rcquucs: C. 76.X; H. 10 244) S-I L’RSS (‘lussr. Sri (‘htm SO I Iv.(t): (‘hem Ahsrr 38. I‘29 

7-Hydrory-7.X.dihydm-oflonfonr (11). Fraction 5 was dislil- (1944). 
led: hp. 135-14fT (bath) 0.8mm. n,,- 1.!05fJ. IaIr,- 0.7 (c. “See e.g.: E. Van RudlofT. Hcc-mf Adtunco in Ph,vforhrmisfry 
0.W~) Mass. m/c 236 Or{‘. 391. I41 fl?T). I38 19?GJ. I23 (IQ). (Edifcd by Y. K Scikcl and V C. Runccklcs). Vol. II. p. 143. 
I!0 (I3QJ. II9 (I!‘xf. 9s fl XI. 83 flooor). 67 f7G;). !C f!?Xl. 43 .4pplefon-(‘cnfur~_‘rl)ffs. New York fl%9J 
(!!“r). (Found. C. 7.’ ‘5. H. IO 02 C,,H,.O, requires: C. T’6.22. H. “A H Kapadi. R R. sohfi and Sukh fk\. Trfruhrdron Lrffrrs 
IO 24-T I. !7!9 (I%.c). 

II-H~dro.ry-lO.lI.dihydn~.oflonfonr (2: oflonfobne) Fracffon “R. Hcmamicr. R Hernander. Jr. and 1.. R. Axclrod. An&f. 
7 was disfillcd h p 135IJO” (halh):O.tl mm. nr,w I.COlS. [oIt,. Chtm. 33. 370 t I%lJ 
I58’fc.O.S7QJ. Mass: m/t !M(M(‘. IX). 163(18~). IU(l4RJ. “V K Rhalla. C R Sayak and Sukh Lkr. / (‘hmmufw 26. 54 
II9 (lJcG;). 95 (33%). 79 1174). 69 f!?“rJ. 67 f!C’Tl. 59 f36”rJ. 43 (1967) 
(IfHX). 41 flm) tFound: C. ‘5.4Y: H. 9.84 C,,H,.O, requues. “c-f: I. 1. P~crrc. P Chaurcmps and P. .Arnaud. (‘.R Arud. .%-I.. 
C. 76 “. H IO.!JTJ, --. . Pati 261. 2321 (IWS) 

!.IIydmxy .!.3.dihydn~-urlonfonr (12) Fraclion 8 (O.!Op) was “I-/ J Romsfcin. .4na/yr (‘hem 30. 544 (19%). 


