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*Abe chemically pure (tt)(-)-enantiemers of (D smi (El-14•etbyl8bexsdelol and of (Z)_ sod 
@)-l+md1yl8bexadeee~I, which are sex p&rmone componvnts of several specks of female dcrmcstid bsetks, 
were sydmis4d in fairty good overcitl yield srnt in ratlkr hiah opticat purity starting frem (SX-WroaeUol. A 
mixture of (R)(Z) ad (R)(e>lCtnetltyl+bex&ccnsl in the 92: 8 tatio was 10’ time less sctive tlum a mixtun of 
the correspomliog (s).enaotiomcrs wbcn tested on msk Rbapra be&s, ~ot7mnarnou. 

The sex pheromones of several species in the dermestid 
genus Ttugodama are essentially constituted of (n 
and/or (E)-14methyl-&hexa&cenal, 1 and 2, respec- 
lively.‘J Both compoutufs have been found in the air- 
borne pheromone released by calling female Khapra 
beetles, T. gmuurium, in the 92:8 ratio, nspective1y.‘3 
On the other had, (Z)_ and/or (R~lrCmethyM-hex- 
adecen-lol, 3 and 4, respectively, together with other 
compounds are secondary components of the 
pheromones extracted from females of T. in&sum, T. 
granarium, T. simplex and T. vaniabile.’ 

Recently, the biological ‘response of the mak Rhapra 

Woe of us (RR) orally reported tbc syotbesis of (R)(Z)14 
metl1yl4-bvxadecenal shirt& from Wcitrooellol at the 
EUCHEM Conferc~ce on Moao- and Suauitert~~~ids Varenna, 

_ _ k&e Como, 00 27 August 1977. 
‘Mofi et d’ employed (R)_citrooellol ss tlk common start& 

msterial for tbc preparation of (S)(Z& sod (R)(Z)-14-mctbyl_g 
bexadeceo-l-o1 and of tbs cotrcspooding aldebydes in a biiy 
optically pure state (> 95%). However, it must bc ootal that tbc 
optical purity of several compounds prepsred by such Authors is 
very doubtful. Tbcy oscd io fsct sppareotly pure (sWlWllyl-l- 
h&o1 having [&+6.67 to prepsre (S)o14-mctltyl-gbex- 
adecenal. (W. bavina so ootical ~uriW bkbcr tlum 925%. 
Howeve;, the rot&y-power bf this‘sam~k if 4-mctbyl-l-hex- 
aool corresponds to a ratbcr lower optical puri1;(81.2%). Optic- 
ally pure (s)4oktbyl-l-bcxawl bss in fact [alo +8.16 iL. Lar- 
dkci sod P. Pioo, Gazz Chlm. It& 91, 441 (l%l)]. Momover, 
pore (R>+wtbyl-1.pentawl prepared by Moti d of. to syo- 
tbctirc (R)-1 in “a bigbly optkslly pore state” bad [&-X42 
Since the msximum rotatory power for such skobol is [a#+ 
8.77 (P. Pioo, L Lsrdicci as L Ceotoni, 1. &a. t&m. 24,1399 
(1959)], it is possible to establish that the alcohol osed by Mori et 
al. bad 63% optical purity. Similar ioconsisteocks may be poib 
ted oot in tbs psper of Mori et a/. for sevaal other compounds 
such 8.5 o=I-mcthyc1-MInene, (S)- and (R)_7-metbyl-1-nooyne. 
whicll on the basis of the npurtcd rotatory powers have really 
48, 86.6 and 5296 optical purity, rcsp&ively. ‘he maximam 
rotatory power for (S)-7-methyl-I-ooocos is io fact [alB+ 10.3,’ 
wbik that for (S)-7-mctbyl-l-nooyne is (alEt 10.24 (L. Lardicci 
C. Bottcgbi and E. Ilen&ktti, J. &. Chn 31, 1Su (1!#6)1. On 
tbcsc basis, taking also iota xcuuot that &me impurities were 
present in the final products, (.9)-t pad (R>l. prqamd by Mori ct 
aL.7 it is possibk to infer that any co4usion of tbcae Authors 00 
tbeenluPtionoftbc~ticalpurityoftbecompou~fromtbem 
syntlAzul. is very probably erroneous. 

beetle to synthetic samples of the (S)-enantiomers (92.5% 
opticallypure)‘ofamixtureof1and2inthe92:8ratio, 
of (Q-2, of (S)(z)_ and (S)(R)_ WmethyM-hexadecen-l- 
01, (Sk3 and (!+I, respectively, has been eval~.‘b 
Among the compounds tested, the mixture of (S)-1 and 
(!+2 showed the highest activity in eliciting both attrac- 
tion (50% response level at lo+- 10-9& and attemp 
ted mating and was 10 times more active than (S)-2 .J” 

In order to elucidate the influence of the chiral quality 
of 1 and 2 on their biological activity for the male 
Khapra beetle, we have also synthetized the (R)-enau- 
tiomers of such compounds. 

In this paper we wish to describe such synthesis’ and 
to report the biological evaluation of our synthetic 
materials. The synthetic scheme we have followed to 
prepare @Q-l and (R>2 employes (-)-citronellol, (SM. as 
the starting material, and differs substantially from that 
very recently described by Mori et 01.’ for the pre- 
paration of both enantiomers of 1. Moreover, our reac- 
tions sequence, on the contrary to that used by Mori et 
al. atlords in fairly good yield chemically pure com- 
pounds having well established optical purity (co 84%)’ 

The mesylate deriving from 99% pure (St$ was con- 
verted in 70.7% yield into pure (R)-2,6dimethyl-2-octene 
(6) by reduction with LAD. Periodic oxidation of the diol 
derived from (R)-6 8ave crude (R)-t-methylhexanal 
which was directly oxidized with silver (I) oxide to atTord 
W4methylhexanoic acid (R)-7, [a]::- 10.20 (neat) 
(85.9% o.P.),’ in 63% overall yield. Reduction of (RF7 
with LAH gave pure (R)4methyl-1-hexanol, (R)-8, 
[a]g-6.99 (neat), (85.6% 0.p.)’ in 92.4% yield. Treat- 
ment of W-8 with thionyl chloride and pyridine &ave 
(R)-9 (SOS6 yield) which was converted into the cor- 
responding Grignard reagent and subsequently reacted 
with solid carbon dioxide to give (R>S-methyl heptanoic 
acid, 10. [a]8 - 7.42 (neat) (84.7% 0.p.): in 81.3% yield. 
This was reduced to the corresponding alcohol, (R)-11, 
which was reacted with phosporous tribromide to give 
the bromide (RF12 in 86% overall yield. Treatment of 
O-12 with a DMSO solution of lithium acetylidecthy- 
kue diamine complex gave pure (R)-13, [(r]E - 8.59 
(83.9% 0.p.)” in 57% yield. According to a procedure 
previously employed,’ (R)-13 was converted into the 
correspond& alkynyllithium and coupled with l-chloro- 
7-tebahydropyranyloxyheptane. 
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The crude product was treatal with p-TsOH in MeOH 
to 8ive (R~l4-methyl-8-hexadecyn-l-ol, O-14, [&- 
4.93 (c =3.044, CHCL), in 50% yield Semi-hyd~~ 
genation of @Q-l4 at -10” in pentaDe sobltion over 
IAlar catalyst containing quhloline gave crude (Rk3 
(!I556 yield) which was purified by column chroma~ 
graphy over W&NO, Oxidakm by this alcohol ac- 
cording to Corey and Suggs” gave pure (Rbl. [a]E- 
5.90 (c = 4.570, ether), in 7096 yield The NMR, IR and 
mass spectra of such aldellydc were identical either to 
those of (S)-1 previously syatbesized by us,’ or to tboae 
reporMfor1isolatedfromnaturalsoarc8s.’ 

Pure (R)(E)-14ml?thyl-&bn-l-al, (RM was 
ob&edin85%yicldfromO_14byrea&onwithLAH 
in digIyme” followed by pu&atkm by cdumn chroma- 
tcgraphy over SKI&N& Oxidakn of (R)-4 with 
CrO,C,H,NHCl” gave in 50% yield pure (R)-2, [cr]$! - 
5.04 (c = 4.776, ether). The spectml proper& of this 
compwml were identical to tbosc previously rqnnted 
for (!+L’ 

TakingintoaccountthatnoracemizAoncuuldbe 
occured at any synthetic step later than (R)_l3, and that 

the optical purity of this compound was co. 8496, the 
tinal pmducts, (RF1 and (R)-2 were estimated to be 84% 
optically pme. 

The biilogical response of the male Khapra beetle T. 
gma&umtoamixtureof(R)-land(R~2,inthe92:8 
ratio, was also evaluated. Tbe bicactivi~ was determined 
accordiug to Lcvinson and Bar-Ilan’ by establishin 
doWresponse curves in an ok!tometer providing con- 
centric odor gradimts. Responses of 120 male insects 
were reuwdai for a period of lS.min per dose. Four 
males (cs days Mnce) were employed in each 
run. ‘Ibe 5096 response threshold dose resulted to be 
2 x 10-l cc& namely much higher than that of the cor- 
respondin mixture of the (S)-enantiomers (lo-- 
lO+c(g)?~ This means that T. gra+u+ like several 
other hue4zts,‘*‘b has the qbility to drscnrmnate between 
the enantiomers of its pheromone. These results may 
alsosuggestthatthecumpou&1aad2isolatedfromT. 
gmnalirun4 are optically active with (s)-co&uration. It 
is worth mentioning that, on the contrary, such com- 
pounds isolated from T. inclaswn have (R)-co&ura- 
ti0fJ.l’ 
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All bps were uncom?cted. IR speclra refer to tihns and were 
w on a Perkin-Ehner Mod. 225 spectrometer. NMR 
spec~wererecordsdasCC4solnsot60MHzwithTMS~an 
internal standard on a Varian Tbo spectrometer. Mass spectra 
werereco&donaVarinnMATCH7spectrometer.Gptical 
rotations were measured on a Schmidt-Haenscch polatkwter. Gk 
analysis were performed on a DAN1 3908 capillary columns 
dedicatedgaschrometogrsphpadonaC.ErbaFnctovclpGTgas 
ClUOmatogrepb. 

(R>2,6-LWmethy/-2-octene (6). Methansulfonyl chloride (40.2 g, 
o~J2md)~addcdin4smiatoacookd(-lo”)andstimd 
mixhtrc of 99% pure (S)(-Mild (Fhtka) (50.0 g, 0.320 mol) 
aod biethylamine (48.6 & 0.480 d) in mcthylene chloride (1.5 l). 
Stirring at -lo”-0” was continued for 2.5hr. Tbe mixture was 
washed repeatedl with keu~ld water, 5% HCl. water, and 
dried over Na lSJ ,. Evaporatbn of the solvent at 28torr and 
room temp. kavod on oil (79.68) which was employed in the 
following step witkmt further pmifkatbn. Tbe oil was diluted 
witbdryelber(~ml)Padtberrsultinlsdnwsssbwlyaddedto 
a stirred suspension of LAH (18.5 g. 0.486 mot) in ether (3tXl ml). 
The mixture was relluxed for l2hr. After cooling, the mixture 
was bydrolysed with kc-cold water-d& HCI and extracted with 
ether. The ether solo was dried over Na#& pad conceatra&L 
The residue was factionally distilled r wcao to give (R)-6 
(31.78, 70.7% yield): b.p. w/7Otorr: ng 1.4272; i&-8.88 
(neat); d 0.91 (6H, m); 1.0-1.5 (5 H, bm); 1.60 (3 H, s); 1.70 (3 H, 
s); 1.97 (2 H, bq) aod 5.06 ppm (1 H, q ); v.., 3060, 1635. 1380. 
1370, 1150,830,765 and 730 cm-‘; MS: m/e 140 (M’). Lit”’ b.p. 
1620; II g 1.4252; (a]g - 9.33 @at). Gk analysis (25 m Carbowax 
28 M, capillary column) showed that (R)_( was isomerkally pore. 

(RWMethdhuaaoic acid 0.36% H& (24.5 ml) was drop 
w&added during I5 hr at room temp. to a&red s&t of (R$6 
(31.78, 0.226 mot) in anhydrous formk acid (103 ml). The temp. 
was then raised to 45” and the mixture was stirred overnight. nK 
excess of formic acid was removed in wcuo at 40”. tbe residue 
was mixed with a 3N ethanol soln of NaOH (13Oml) ami the 
mixture was relluxed for 3 hr. The EtGH was removed b wcao 
pad later (3OOml) was added to the residue dissolved in ether 
(480 ml). w kyer was separated and the aqueous layer was 
extracted with ether. The combined organk soln was washed 
repeatedly with water until neut&y, dried over NaxSD, and 
concentrated in eocuo at rcom temp. Tbe residue (37.88) which 
was constituted of a crude diastereomerk mixture of 2,6dimethyl- 
o&n-2-3dii, was dissolved in dcareated ether (208ml) and 
dropwise added at 0” under Nr to a stirred sobr of HrJOs*ZHfi 
(49.8 g. 0.217 mot) in THF (380 ml). The mixture was stirred for 
l.5hr at room temp. and then diluted with water. The organk 
layer was separated and the aqueous layer was extracted with 
ether. Tbe combined ether soln was was&d with water, NaHCt& 
aq. ami sat. NaCl soln, dried over NaxSG, and concentrated. The 
residue was dropwise added at 0” in 45min to an aqueous 
suspension of Ag# prepared from AgNGr (958 0.507mol), 
NaOH (45.38, 1.13 mol) and water (2tHlml). After stirring for 
12hratroomtemp.and3hrat400themixhtrewas8hered.The 
aqueous soln was repeatedly extracted with ether, acidi8ed with 
dil. H&Q and extracted with ether (4x IOOml). The ethereal 
acid extract was dried, concentrated and reguxed for l.Shr at 
Zo torr over FeSOd (IO g) in order to eliminate HNG,. Fractional 
distillation aflorded pure (R>7 (18.38, 62.3% yield): b.p. 
lM=‘/l5torr. ng 1.4232; (a]g- IO.28 (neat). Lit.’ b.p. ID- 
117”/17 torr; ng 1.4232; [a@- + II.87 (neat). 

(R)+Methgl-l-hexad (8). A solo of (R)7 (97.5 g, 0.75 q ol) in 
dry ether (4OOml) was slowly added under Nr to a stirred 
suspension of LAH (29.64g,O.78 mol) in dry ether (400 ml) The 
mixture was stirred for 6 hr under n&x and for I2 hr at room 
temp. Then water was added dropwise to the stirred and ice 
cookd mixture to destroy the excess of LAH. The mixture was 
poured into ice-d& HCI and extracted with ether. The ether solo 

Wese data are referred to a sample of @-6 containing co 2% 
of 2.6dimethyl-l*tene. 

‘Values referred to tbe (S)-enantiomer. 

was waskd with water, NaHCO, aq. and brine, dried over 
N&O,RdCODCClltI8tdlRCnsidW~frsctioarIlydistilkd 
to give pure (R)d (80.48 92.4% yield): b.p. w3Yl6torr; r’d 
1.424Q [a]g-6.99 @at). Lit.” b.p. 8Tll6torr; n:: 1.4241; 
[a]%, t 8.16 (neat). IR &at): o, 3328 (s), 2!MO (s)). 2910 (s), 
1468 (m), 1380 (m). 1050 (s). Gk analysis (2 q x 0.29cm Car- 
bowax 20~ on Chtomosorb w 88-100 mesh) showed that (R)s 
wsshiOhathaa9996pure.Morirtol.reportedrbl.rmrlad 
(ulb t 6.63 Inat) for (SM The o&al uurity of this alcohol. in _ _- 
ca!ae it was &m&all; pun, sbuuid be iberebre 81.296, namely 
rather lower than that (925%) Mori et 01.’ attribute to (!I)14 
methyl-&hexadecenal pmpared from such alcohol. 

(R)-l-fXoro4met8#xoae (9). Thionyl chloride (75.2ml) 
was dropwise added during 3hr to a mixture of (R)d (80.48, 
0.69 q ol) and pyridioe (55.2 ml) cooled at -lo”. The mixture was 
kft over&i& then heated at 100” for 24hr. Two layers formed 
during heating. Upper layer was separated, treated with ice 
water, NaHCG, aq. ami water aod dried over NarSG,. Fractional 
dist&tkn alforded pore (RF9 (8358, 98% yield): b.p. 925- 
93”/105tmr; II% 1.424% [a]::-949 (neat). Lit.9 d r:: 1.4249; 
I& + 10.5 (neat). . -- 

CR)-544cfh_v/h&noir ucid (IO). TIK G&nard reagent pre- 
oared from fRH (83.5 a. 0.62 moB and Ma (15.8 d in drv ether 
&lO ml) wasadded dro&se to a l&e excZ of &I C& (3 kg). 
After l2hr the mixture was poured into kedil. HrSGI and 
repeatedly extracted with ether. The extract was coocentrated 
aodtberesiduewastreatedat00withalargeexcessof4N 
NaOH aq. (25Oml). Tbe restthing sobs was extracted with ether 
(4 x 100 ml), then acid&d with dil. H&Q sod extracted again 
witbetha(4xlWml).Tbeacidex~wasdriedovcrNa2SO, 
and concentrated. The residue was fractionally distilled to give 
DUIC IRklO (72.6~. 81.3% vield): b.o. l275Yl6 tow: nf! I.42703 
ia]:: i7.42 &at):(Found: -C. 66.75-H, 11.41. C&t&-rub& 
C, 66.62; H, 11.18%). Lit9 I$ 1.4275; [&,+8.76. 

(RM-McthyLl-hepti (11). Accord@ to the procedure 
employed to prepare (R)-8 from (R)_7, compound (RF10 (72.08. 
05mol)waanduccdwitbLAH(22.8g)indryetber(500ml)to 
give pure (R)-11(63.98,98.4% yield): b.p. w/18 torr; ng 1.4290; 
[&-7&l (neat). Lit.“’ b.p. gpl2Otorr; &! 1.4290; [a]%, t 
9.28. Glc analysis (2 m x 0.29 cm Carbowax 20 M on Chromosorb 
W 80-160 mesh) showed that the purity of (R)-11 was higher than 
99%. 

(R)-l-Bmmo-5-md~y&pfMr (12). PBr, (36.5 ml) was added 
dropwise to compound (R)-ll(63.7 g, 0.49 rod). the mixture was 
stirred, heated at lo(p for 3.5 hr. then cooled at room temp. After 
pouring into kewater, the mixture was extracted with ether. The 
etlhu soln was dried and concentrated. The nsidue, cmkd at 0” 
was extracted with cont. HrSD,. The organic layer was dissolved 
in ether, washed with water, NaHCO, aq, brine, dried over 
Na#G, and concentrated. Tlw residue was fractionally distilled 
to give pure (R)-12 (83.28 88% yield): b.p. 78-w/16 torr; ng t 
8.05. 

(R)_7-Methyl-I-aonyne (13). A depssed soln of LiCwCH-EDA 
(Ventron-Alfa) (22.98, 0.248 tool) in dry DMSG (ISOml) was 
added under Nr to a &red mixture of (IQ12 (42.1 g, 0.218 mol) 
in dry DMSO (300 ml) cookd at < 5O. The mixture was stirred for 
24 hi at room temp., then water (300 ml) was added. The resulting 
mixture was diluted with excess of water (1 I) and extracted with 
pentane. Tbe extract was washed with sat. NaCl aq. dried and 
concentrated. The residue was fractionally distilkd to give pure 
(R)_13 (17.18; 57% yield): b.p. ll2’/15Otorr; ng 1.4256; [u]g- 
8.59 (neat); 8 0.89 (6 H, deformed t); 1.36 (9 H, br); I.77 (I H, 1); 
-217ppm (2 H, br). Lit.‘d b.p. 166-167; n’d( 1.4255: [a]$‘+9.55. 

(R)-l4-Met~y/8luxodrcyn-I-o/ (14). An hexane soln of BuLi 
(104 ml. 0.229 mol) was added under N2 to a stirred soln of (R)-I3 
(31.68. 0229md) in anhyd HMPA (120ml). cooled et 0”. The 
mixture was stirred for 30 min at 00 then hexane was evaporated 
at 2Otorr. Subsequently, a soln of I-chloro-7-tetrahydro- 
pyranybxy heptane’O was slowly added at 0” under N*. The 
mixture was stirred (49.28; 0.21 mot) for I2 hr at rmm temp., 
then it was poured into a large excess of ice-water and extracted 
repatedly with hexane. The bexaoe soln was washed with sat. 
NaCl aq, dried over Na#Q and concentrated. The residue was 
dissolved in MeGH (45Oml) containing p-TsOH (28) and the 
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rtsolth# solo we3 rc5uxed for zbr, coocclItrated Irr Gucyo, 
dSutedwithwaterMdextractcdwitbhexaac.Dhtihthoftile 
dried extnct gave (Rk14 (28.8s, SO% ykld): b.p. 133*/0.1 ton; 
I% lA648; [a#-493 (c = 3.044, CHCld. MS m/e 252 (!I#+); 
v, 33@, 2930,28!@, 1450,1050,766 and 720~s’; d 0.92 (6H, 
brh 1.40 (If?, br), 213 (4H, a), 213ppm (1 H, 5) and 3AOppm 
;zC$ IA d b.ps 133-13#.lStoq ng 1.4645; [aIt: t 5.34 

(z)cRj_M-M~y~hahsen-l-d (3). Compomxi (R)-14 
(lO.OR 0.039 mo9 vu aydroosart#l at - 1C OVQ findI@ cata- 
iyat (130) io pentane (2ODml) contahisg quinoh (0.1 ml). Ab 
~nofH~~~l~.~~~~~~~ 
thenhtewMconcsntntsdfauucEoto~andc~3.This 
~chnnaugnpkdOvSrSQ-htNG3(prepuedfromaoOPOf 
M~k7g23omrb~sxtn~~gcI~~.8gofApN4ia 
2oodof-),inbexMe.Ehltionti~ 
@0:20) gave (R)_3 (8.3,83.8% ykklh b.p. 125-12@/0.1 tan; n:: 
1.4* [a]%-5.27 (c -4.738, CHCU; II 0.9(6Ii, br); 134(19H, 
br); 20 (4 H, br); 2.48 (1 H, d; 3.54 (2 H, t); and 5.28 ppm (2 A, m, 
seea@ly t, J - 5 Hz). MS mlc 254 @f+), 236 (?d*-H#): piu 
3320,3010,2%0~ 2@28,28SS, 1470, IOSS and 72Ocm. Lit.‘ d b.p. 
132-133” 0.2tcq n% 1.45a0, [a]%tSJJ (CHa). The spectnd 
propcha(nzMs)of@~3wcrcidentiulwithuKvacprevhty 
mportcd by us’ for (StJ. 

(ZfMZ$lCMez~$8-ha&caA (1). A aolu of (lQ3 (6.5~; 
O.~mol)inCHiCkOmI)~addsdio~portionUadgNIto 
(L bred su6peneion of pyridinh cbIorocfuomilte (8.Mf. 
O.Cmm@ in sphyd CHS, CIDml). Afte l.Sbr dry ctha 
(1sOm9wasrddalmldthastmm@nt~tcdfromtbebkck 
gum.Tbciuaohdhrcsiducwaawaabcdt&rou@ywitbPahyd 
~~X%~.~~C~~~~8 
rrbatcdpmnofdaHilmnlt&~eatwaaraaowdat2Oton. 
~~~~~~~P~~~l(4.41~ 
70% ykid): b.p. lla-ll7’/O~lSto~; n:: 1.4541; [a]%-5.90 (c- 
4510, ether): & 0.87 (6H, br); 1.33 (17 H, lx); 2.06 (4 H, br); 237 
(2 H, brh 5.30 (2 H, m, J - S Hd; and 9.71 ppm (1 H, t); MS mk 

252 Ra*). 223 (M”C& or M+-CHO); 208 (M+-(4) U (H-ii = 
cHcH+). 29 fCHO+ or C,Hs+I: v_. 3010. 2!3@. 2910. 2840. 

exacted wltli pentan &ofJml in S.portloas). The pmtaw 
oxtrwtxweruconowtratcdInwwotopivo&(IG-4Thi5 
wm~over~A8Nchto * pirntw 
(6.690, 859$ ykld): b.p. lib119’/0.97 torr; n $““” 1.458J; [aIt: - 
SAS (c = 2858, CHCl$; i3 0.88 (6H, br), 1.33 (19 H, br). 197 (4H, 

m). 3.24 (1 H, II), 3.% (2 H. 0, and 5.16 ppm (2 H, m); ~irr 3320, 
2960,2920,28.50,1460~ 1370,1O!u, 965 pad 725 cm-‘. MS m/c w 
(M’), 236 (M+-H@). a“ b.p. l~l~~.~~, r% 1.4584; 
[all t 5.11 gx!l$).* 

(RM~l~M~~~~ (2).*tothepma- 
durcdcacriifortim~nof~1,compoud(K)-4 
(S.Oa 0.019mo0 wu oxuized to dvc pun (RI-2 039s. SO% 
yk@z b.p. 127?0.45torr; i# l.Jnz; -[o]g-j.ti (c 94.776, 
ethr)z 0.87 16 Ii. M. 1.33 (17 H. &I. 200 f4H. brh 237 f2 H. k1. 
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