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-N-Alkyi-N’-rylhydruincs upon treatment with l&O, & Na,Q dve with hi& yields the co-ad- 
iq &&tic bydroperoxida. A discus&n on fix pos.siMc rcacthn mecbrnbm which involves tbc form&a of an 
%a paif* interred& is reported. Tbc ractiom 19 ;0jylbydfuoaa ahed c4t under simuhr condithu to give 
dibydmpcfoxides ud orber compowd, is rho dcscrii. 

withio the gcncral context of the study of the tosyl- 
hydra& derivatives, the treatment of N-alkyl-N’- 
tosylhydrazinc by different oxidizing agents has been 
coIlsi&red. 

These sti are correlated with preceding works on 
tosyk.zoaIkenes and analopous compounds.’ 

Recently, in particular, tbc bchaviour of this class of 
compounds with !S& HgO and 00, in different sol- 
vents has been studied.’ 

Under these conditions. high *Ids of alkpne sulphinic 
esters have been obtain& The chemical bchaviour of 
N-alkyl-N’-tosylhydrazinc with hydrogen peroxide, has 
been studied in the present work. 

N-AIkyl-N’-tosylhydes can be easily oxidized, 
with hi yields (9&95%), into hydropcroxides with 
hy-n peroxide and sodium peroxide, according to 
the following general scheme: 

R-NH-NH--Ts “z,y b R-H. 

The original N-alkyl-N’-tosylhydratines were obtained 
through reduction of the corresponding tosylhydrpzoncs 
or tosylhydrazidcs.’ 

N - (5~ - Chokstan - 3@ - yl) - N’ - tosylhydrazine (5) 
and N - (2 - methylcyclobexyl) - N’ - tosylhydrazine (4) in 
pprcicular, have been obtained through repeated crystal- 
lizations of the reaction compounds. 

The structure of the described tosylhydrazines has 
been cktcrmhud 00 the basis of analytical data and 
spectroscopic results. The NMR of N - (Sa - chokstan - 
38 - yl) - N’ - tosylhydrazine (S), in particular, shows a 
multipkt signal at 8 2.57 with W,, = 20 Hz, assigned to 
G-u; fllrthmaorC the amplitude value of the signal is in 
excclknt accord with the one of the C,Ij in Q position.’ 
On tbc con-. the correspondirtg C,,! in 0 position 
shows W,n = 7 Hz. 

Oxidation mults on the different substrates arc sum- 
malixedilTab& I. 

‘Ihc reaction described above, was followed by means 
of HPLC in order to ascertaio the most suitabk con- 

ditions and to evaluate yields. Pure samples of the 
hydropcroxidcs were obtained by chromatographic 
separation 00 an open column (!SiQ O.O4CMt_X3; cheat: 
hexare, and subsequently hcxancletbyl acetate 
8oLul v/v). 

The bydroperoxides were characterized oo tbc basis of 
tbtarrrlyticaldptp(C,H~O)oftbCIRdP~( 
3450, V- 83tM90cm-‘)9*‘o and of the ‘H Nh4R s’ 3 
spectrum. In fact, the characteristic signal of the bydro- 
peroxidic protoo with chemical shift within fkM.3 m+g 
bthween8and9dhahwayspresentintheloncr.” 

The co&urational isomers were charact&aI, 
wbeoever necessary. on UK bnsis of the value of tbc 
cbcmical shift and of tbc J of the proton on the oarboa 

with respect to the bydropcroxidic group ()C&OOH) 

simikrly to whet was previously observed with regard to 
the corresponding N - alkyl - N’ - tosylhydmxines.‘.” 10 
the particular case of Sa and Sb, they had to be 
reduced to tbc corresponding alcohols, with LAH, and 
checked against authentic sampks. 

T?e possibility of the formation of an intermediate 
carboc&o was first evaluated by studying the oxidrtioa 
of N - (5~ - chokrtan - 3j.3 - yl) - N’ - tosylhydrazinc (5). 
By this process of oxidation a mixture of tbc isomer 30 
(Sa) and 38 (Sb), in a ratio of approximately l/l (Tabk 
I), was 0btairA This result may be interpreted as a 
mm&ion of the asymmetric center to which the 
tosyIhydr&lic miduc i!3 bound. 

Furtbamon a mixture of the hydropcroxidc isomer 
cislr and rrmu4b (Table I) was obtaiacd by the oxida- 
tion of tbc N - (2 - methylcy&hexyl) - N’ - tosyl- 
hydra& (8, whik oo sioniriccmt amouot of the product 
of transposition: I-methykyclohcxyl hydropcroxidc. 
which could result from the intermediate formation of a 
carbocation, was ohed. 

Furtba evidence to exclude intermediate formation of 
a carbocatioo is obtained from the oxidation reaction of 
N - aIkyl - N’ - tosylhydrazinc in a tnethenol cootainiag 
solution. In such reactions, as a matter of fact, ncgligii 
methanol incqoralions are noted. 

In order to reveal the possibk formation of an inter- 
mediate dipzo compound A (Scheme I). oxidation of N - 
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‘Rehtivc perccntqa. 
byickh obuincd in the “oat-step” process. 

(2 - methyl - 1 - dcuterocyclohexyl) - N’ - tosylbydradne, 
obtained by reduction with NaBD, of the related tosyl- 
hydrazone of 2-methylcyclohcxa~onc. was carried out in 
the described conditions. The bydroperoxides obtained 
from this reaction present a high content of deuterium. 
This result, therefore, con!irm3 that the dii compound 
is MK)~ the intermediate responsibk for the formation of 
hydropcroxidcs. In fact, the diazo compound would 
determint an exchange with the protons of the medium. 

The formation of the hydropcroxidc from tbc cor- 
responding sulflnic ester can be ruled out since a purt 
sample of stinic ester in the same conditions does not 
give signifeant amount of hydroperoxidc. 

Furthermore. the formation of the concsponding in- 
termediate tosylhydrazoncs is to bc excl&d since oxi- 
dation of the latter, through independent mesas. and 

u&r similar conditions, kads to the formation of cor- 
responding dihydropcroxidcs, in accordance with 
Scheme I given herein, together with large quantities of 
the corresponding hydrolysis&rivcd ketone. 

Formation of dihydroperoxide can be accounted for by 
two alternative processes: one, as demonstrated, con- 
templates the attack of Hm ion, on the double bond 
C=N. with subsequent formation of tbt intermediate (B). 
which similariy to what happens to the N - alkyl - N’ - 
tosylhydrazinc seen above, decomposes into the cor- 
responding diiydroperoxide; the other implies preli- 
minary hydrolysis of tosylhydrazonc to the correspond- 
~IQ ketone, which is subsequently transformed into 
dihydropcroxide. This last hypothesis is supported by the 
fact that, through HPLC analysis, the presence of the 
corresponding ketone has been emphasized. 

On the basis of the results obtained. the existence of 
the ion pair (C) as an intermcdiite. has been supposed. 
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!kllcmc I. 

To con6nn such hypothesis N - (5~ - chokstan - 30 - 
yl) - N’ - tosylbydrazinc (5) was oxidized with !kO, in 
THF/H,O, which, as previously &scribed.’ causes Lhe 
formation of the corresponding sulphinic esters. In this 
reaction the So - chokstan - 34 - yl - p - tolucncsulphinic 
ester a4 the isomer 30- in the relative ratio of 7: 1, with 
high configuratjon retention. have been isolated. Such 
result tallies with the fact that in processes involving ion 
pairs, confIguration retention frequently occurs.” 

On fbc basis of data obtaid, therefore, tbc existence 
of a process allowing for the formation of the inter- 
mediate tosylaX&anc @), obtained by direct oxidation 
of N - alkyl - N’ - tosylhydrazinc, which can, in the 
reaction medium, be present as ion pair and cause the 
equilibria reported in Scheme I, can be surmised. 

Furthermore the intermediate @) can loose nitrogen. 
bring forth the ion pair (C) which can, in turn. either 
m to the corresponding sulphinic ester with hi 
con@rration retention directly. or alternately, and in 
relation to the experimental conditions, interact with the 
HO@ ions present, to produce corresponding hydro- 
peroxides with hi& racemization percentages. Other 
possible interactions, amongst the various ones present 
in solution, are set forth in the scheme. 

However contributions of radicals (possible “cage 
effects”) or conerlcd pathways related to uadissociated 
tosylazoalkane (D). cannot be excluded. 

It is interesting to ~w)tc, at last, from a synthetic point 
of view, that the same hydropcroxidcs may be obtained 
directly from tosylhydrazidcs or tosylhydrazones. 
witbout isolating the intermediate N-alkyl-N’-tosyl- 
hydra&es. 

In this case, tosyfhydrazonc or tosylhydrazide is 
reduced with either B,H., or with NaBH., to the cor- 
responding N - alkyl - N’ - tosylhydrazinc; rhe reaction 
mixture is subsequently treated tith m&anol and 
evaporated in order IO yield a crude product, the oxida- 
tion of which is carried out by a similar process to the 
OIlc previously dcscribcd. 

The yields related IO the hydropcroxidcs obtained 
through this one-step procedure are reported in brackets 
in Tabk I. 

The above described method points to a new way of 
synthctizing the primary and secondary hydropcroxides, 
starting from ketonic or aldehydic compounds or car- 
boxylic acids under mild conditions and high yields. 

Such a synthetic mew may be considered con- 
venient and may offer an alternative to the methods of 
preparation of hydropcroxidcs already dcscribed.7J~“~” 

Equipmmr. IR spocm were rem as 6lm or KBr pellerr 
with a P&in-Elmrr Model 337 and Mode4 621 gratiqj rpcc. 
tropbotomctcrs. NMR spectra were obuincd with a Varian T-60 
and Jcolco 604L spacuomrtcrs. The chcinkal MIS are 
exPressed in 8 nltes @pm) r&live to I MeSi internal sundud. 
AU m.ps reported are uncorrec~cd. Aaalytial dalr (% C. H. N 
md S) were obtaimd from MMyGcbcs I&. I)r. F. Pu- 
chcr, Bonn (Germany). Quid chrwntogrpby was period 
O(I I Wakrs Ass. ALUGPC 202/RY)I Model quippod with a 
60a)M rcc&uIing pump Md Ju4m dc.1cc1or. 

N-Alky&N’.torylhydmzina 
Tbc N - alkyi - N’ - tosylhydrazinw were prepared by rcduc- 

tion of the comrpoDdinp lrnylhydnzoncs and of the N - ryl- 
Ii’ - Iosyfhyd&ocs u prcvDwly rQorU?d! 

N - (2 - M~byfcydokayi) - N’ - rosylhydmzinr (4) obtained by 
reduction with dibonac of 2-mcthykyclobexyl ~osylbydrazce. 
Pure sampk of 4 was isdated from the reduction mixture by 
rcctysrallii from CIi,C~uoc; m.p. I- @cc); IR 
(Nujol): X3&3180 (I~~_) 1308, 1195 (r_,+) cm-‘. ‘Ii NMR: 
(CLICI,) d 7.57 (q. 4H. AA’BB’. J - 8 Hz, p-C&). 2.76 (m. IH. 

I 
-C&NH-, W,,= l2Hr). 2.40 (s. 3H. C&-&H,-). 2.2lM.50 

I I 
(m. 7H. -Ctj+CJ&+ 0.80 (d. 3H. C&-C H-. J - 8 Hz) ppm; 
(Found: C. 59.49: H. 7.92; N. 10.13; S, 11.20. C,,HUN,O,S 
rquiru: C. 59.55; H, 7.8s: N. 9.92; S. 11.33%). 

N - (So . Cho/utan - 3/J - yf) - N’ . rosy/h&zinc (9 obcriacd 
by rccryrcrllintiwr of cbe crude product of reduction with 
diboMc of 3cboks1anoac tosylhydrazonc. m.p. 127-30 (de) 



from CH,Cl&xanc; IR (Nujol): 3310-3180 (p_(i,,_), 1320,lldo 
(~4, la, 81s em-‘. ‘H NMR: (CD&). 7.57 (9. *H. AA’RB’, 

I 
J,-IJHt, pC+H& 2s7 (m, Iii, -C@-riLY-* W,,-2OHZ). 

2.42 (x, 3H. C&-Ar). 2.25-0.50 (m, remain& &oidM protom) 
ppm: (Found: C, 73.25; H, 10.36; N, 3.11; S. 5.74. C,&N@$ 
rcquhs: C. 73.34; H, 10.14; N. 5.03; S, X74%). 

Oxidzth of N-~~.~~~or~~~: ~~ 
w-7&b) 

oarmfpm&#.T&:folbwiplrrmpkistypialofcbe 
lmhodcmpbycdroobtaiatbc dkylbYdmpcroxidcl(Ittt,b~. 
To a cda of 3 (1.003,3.73mmol) in THF (lOOmi). 42.3ml of 

30% Hz& (373 mmol) and 436mg N+& (S.599mmoi) = 
addcd,rtrwmtcmp.4oduodcrm8ghcUin&Thtmixtun 
wax &owcd to rew for 24 he, tbeo diluted with war (200 ml), 
acid&hi with 2N HCI and extracted with C&C&. The extract 
wasdficd(N+So~uldcv8pomfcdundcrTvdaccdpruxufcto 
give I cdwriw oily nxidoc whkb wx UrrJyztd by Hi& 
Pc&rmMcc L&aid chromrtoprphy (HPLC) Moeot: ilooc- 
txochbyl acewe, 8Hl5, v/v: cotoma: Hibar S&60,7 p. 21 cm; 
fbw: l.Omhio; defector: RJ. Tbx yw (92%) w&8 CAkohd 
bytbcextannlrtwhrdm&od~rrrefereoccaoauthcatk 
xpcchea previously prtguui. 

Tbeoilyruimwwupmi6cdbycdumo~by(Sil- 
iu gel, o.Oaws3 mm) CtuciQ WiIb bcxaae to fmnove 4 asll 
~t~~~~h~o~~a~ 
prodw of tbc reaction. FurUw cluth with ctbyl rttrtdo- 
bcxJac 2w8u gave pure hydropcroxibe. 

Nsopauyfhydmpnox&fe (la; 87% yield). IR w IItm): 3@ 
(b&. 8Ul (w& cm-‘. ‘H NMR: CCDCl,l d, 8.90 (br, IH, 
@+, woowd by D# exctagc), 3.B (I. 2H. HOrC&-1. 
0.97 (x,9H, -C(CI.j$3 ppm: (Famd: C, 57.82; H. 11.61. C,H,& 
requh: C, S7.82; H, ll.61%). 

Jfcra&r~~~xide (&; 93% yicid). IR (NujoIf: 3430 (r, 
~~*~v~~~~~~~~~~~, ::w:iJ$ 

C&-l, I.28 (m, 28H. _(CB&-). 0.90 (t 3H, -C&I ppm; (FowJ 
C, 74.4s; H, 13.33. C&H,& r&m: C, 74.36; H, 13.26%). ‘f&c 
~~pfopu&wucidcotic8Jvifilthoae0fao 

IH, fj-&-, removed by D,O exckut@, 3.97 (m. IH, +-yY. 

W,n - I8 Hz), 2.1M.05 On, IOH, -K&-f ppm. ‘he ocha pby_ 
$!o&c~$slptopehwcreidalwritbtboxcofulun6ea- 

ch- ti ~2*~Uh~~~ Mol4w. From 
tbtnwtiondthcN-(2-mabyffyddwxyn-N’-toryl- 
hydf&ICwitbH,OxMdN~,~dCSC?hJiathcpaarl 
proa&re. botb ixomcrk bydropwoxidu were obthai. T& 
nhiveamountxofthcixomcrs~abkl)Mcdctaminedby 
HPLC @wal procedure) lad they have hen Wared by 
cohmo duo~y (SiIka pl) ctotilu with bexAlaaAc 
90110. 

~~~-~~&~c~~~~x~ ((r; 39% yield). IR (liquid 
t&n): 3&m (P,,..&, 840 (r.oo-) cm-‘. ‘H NYR: (CDCQ & 8.20 
@s, 1H. u-4_. removed by 40 excJan& 4.03 (m, lH. -‘&- 

I: Jj-. W,, - II Hz). 25GO.70 (m. 9ih _CC~&j-,. 0.93 (d. 
3H. I = 6 Hr, C&-l ppm. 

rram-2-Aftfhyfqcfd&wmpuodropaoddr ((b; 31% wJ,. CR 
@q&d fh 3400 (Q,.&, MO (PA cm“. ‘H NMR: (CDCI,) 6, 
8.20 (bx. 1H, 8-&-, removed by 40 exchuyt). 3.50 (m. lH. 

The two isomers were sqmmd by c&no chrwuulprpby 
(!a8 pl. 0&4&0.063) du& &a w&iQg with bcxxoc, wilb 
kxm@tOAc (8WlS). 

3-o.C&duron$&mpcmxi& (Sak; M% ykld), m.p. IS&M 
(d&c) from CH&-bcxaac; (a]::= t 26’ (CHCi,. c - 
O.OlUJml); IR R(ujo1): 3400 (m-). 830 (r& cm-‘. ‘H 
NMR: (CDCI,) d 7.9S &a IH, ij-4_. removed by 40 

I 
exchange). 4.17 (m. IH, 4&C kf-, W,, - 7 Hz). 2.2QMO (m. 
fcmxi* tlcloidM pfotowf ppm. 

3~~ChdaromyhydroperoxId~ (5), 41% yield), m.p. IW-P 
fdccf from CH&l&aoc; (a):- +23’ (CHCI,, c - 
O.OlUcJml); JR (Nujol): 3400 (w,‘_&, 830 (vd cm-‘. ‘H 
NMR: (CDCI,) 6, 8.00 (Is, IH, u-4_, removed by 40 

I 
cxcburge). 3.90 (m, IH. X$-C lj-, W,, - 22 Hz), 22.5-0.30 (m, 
nllmi&g swoidkal protooq ppm. AI&scs: hod for k- 
cbdcsranyUydmpcroxidc: C, 80.31; H. l2oB: 0,7.98%. FouwJ 
for 3fJcbokaanylbydropetoxibc: C, 78.9’7; H. 11.91; 0.8.90%. 
&,H,,O, rquh: C, 80.14; H. Il.%; 0.791%. 

kr- and 3~-A~3r~~-ll~-d hydmpmxi4c (WI: 93% 
)4&I). 

II was not pouii, u for 30. uld 3~sbokxcMyMydro. 
~o~,~~~~~o~~by~of~n~ 
cbronwognpby, Inn an HPLC Mllyris bu confhnrd that tbc 
ixtwc c43lltaiM &out epiml puIx of lbe Iwo isomen. ap. 
l6&8’ @kc) from CH&-bcxanc: fR (Nujol): 3450 (*ii+, $1, 
3230 hat I), 1050 (v-“_, I). 860 fuool m) cm-‘. ‘H NMR: 
(CD&I 8, 10.00 (ba, 2Ji. Ii+-, &O-, removed by D&J 

exchagr). 4.OS (m, IH. HO&!u-1, 3.60 (1. IH. HO- c fj-. 
J - 8 lfz), 230-0.50 (m. nmai& steroidhI protons) ppm; 
(JGnmd: C. 73.to; H, IO.SO. C,,Jf&, rquhrr: C. 73.98; H, 
10.46%). 

38- URd 38. - Athwwfl - l7fJ - ac&my - I- 
(a-n; 9s% yickl). 

Akointhixcuc,wctbnveobtailKdrmixlurcoftwoixoawX 
wbkb were not scparwd, m.p. 124-T (dec) from CH&bcx-’ 
a; IR Riujol): 31% +,,+.I. 1710 (r‘.+,L 860 (v_+& CM-‘. ‘H 
NMR: (CDCI,) 8, 8.70 (tn. lH, #j-4_. removed by D@ 
cxcburp), 4.63 (I, IH, -C&OAc. J = 8 Hz), 4.10 (a IH, H4_ 

1: &),X06 (x, 3H, CO-C&), 230-0.50 (m, rem&ii swGdkal 
protom) ppm; (Found: C. 71.76; H, 9.89. C,,H,,O, rquires: C, 
71.W; H, 9.78%). 

~~awuc8nicdoutrtabowdeschdrwtiwffom 
2-mclhykycbhexanone Imyibydrwoac (3s. to.71 maw& R* 
m&we wax chrom8toqrpbed 00 1 rilia #$!J cohmm (0.W 
0.M mm) club wifb EtOAc/ab+ua~ (zolso). fld Ida of h 
two isonwk bydropcroxidu: 1.03#, 7.92 mmol. 85%). 

J?&fuctioil of 38- old 3#9-cMatoclyUY&opuo~ *tl LAJi 
38(3J?~bohXtaayibydropcmxide sOm& bl dir&Y) CtJw 



Rcacih of N<k-cho&s~or,-3~-yt)_N’-kuyh~ 4th 
H,~iaaerha#d 

N - (SO - cbdetm - 3fl - yl) - N’ - toayihydndac (17omO is 
Tl(F(3ml)mtnrledw$hlOmlMcOH~O.amlof30k 
ii& for 24hr It room temp. lo yichi 1 mixfure of k- Ild 
3&cbokstqiby&opxikNocoatiderrblc1motmtrdtbc3u 
Md 38-mcloxychokstMc were &f&d. 

Ozi&tkm of N - (So - chohan - 30 - y0 - N’ - for$bhdd 

with_ 
To600mpofN-(Sa-cbktun-3B-yl)-N’-torylbydnrirr 

(l.Q)mmol) in THF (3ml). 120~ (l.oLImnM of B@ YCII 
ddcdlodIbcmixnurMrtirredrtnxwIrmp.f012hr.’lbe 
ldnwasehuui,thcsolventremovcdaad&coilyluauwu 
chronuIoprpbbd on lilica with bexAr@toAc @S/S) u dtmot 
~tbcIwoilomcriclu@inicaM(lotalconvcrsioaykM. 
67%; 3B:lo r&five rho, 88: 12%). 

3f3-pM~u&hyMdur~ m.p. llbp (dcc) from 
CH&-beuac; IR (NUN): II30 (v_eo) cm“. ‘H NMR: (CDCQ 

b I 
& 8h7.2 (q. 4H, AA’-BB’. Jti = 8 Hz), 426 (m, IH. -Cti- 
O!XMr. W,, - 2OHr), 2.4s (I. 3H, C&h), Z2S-050 (m. 

CH&-~~~MC; iR @&I): II30 (vsd) cm-‘. ‘A m (CDCl,) 

d 
8, 8.C7.2 (q. 4H. M’BB’. I,-8Hz). 4.66 (m, IH. -&.fj- 
OSOAr. W,,-8Ht). 2.U (s. 3H. C&-Ar), 2.2S-050 (m, 
w stcroidkal protons) ppm; (Fcund: for 38 burr C. 
Tl.2S; H. 10.12; S, S.8996. for 3&iaomcr C. 76.96; H, IO.@ S, 
S.87. C,,H,&S requires: C. Tl32: H. 10.33; S. 6.07%). 

Reaction of cydokxanont tory&dnuow WUI H&/N@ 
Tbc rcution of l.Wg of cycbbcxuKxbc losymybnme 

(3.76mmd)iaTHF(20ml)arut~~43ml(J76mmot)d30P) 
HP,IDd440~(11.6(mmd)ofN~wuMiadwtUZTfor 
IS &ys.rbm cbc mixture was me-u- ritb IN HCland 
extnctai with loOmI of CH$l, Tbc exat, drkd sod 
evapaIcdu&fruh?dpmsure,gJverahlrksso3yrui- 
due, which by HPLC unlyai, &own to co&o cycl&xaaaac 
Md cy&bcxyti&I&ydropcroperoxidc (-20%). Thk kaer cunpauod 
wuisohcdfromthcmixnrrrbycahmutchmmatoLnpby(~ 
#cl) &It& wiul a-bcxall&oAc (80/20) rod ideatiM by am- 
p&on with an authentic sampk.” 

Rear&a o/ f-choksrtaaru rosyfh+azo~ wirh H&/N& 
33lxhydmptrox~ho&Jltu~ The reaction wal curkd out u 

above de&bed. Cdumn chroomtolnpby with N-~~~Mc/E~OA~ 
(80120) a-5 elulnl of lbc rrtixture pve put 333dibydroPwoxy_ 
cbokstmc (22%), m.p. ISl-S’ (dcc) from CHj&bcuoc; IR 
(Nujot): 3320-M (v,& 1020-930 (rd. 850 (I-) a~-‘. ‘H 
NhfR: (CDCI,) 6.8.93 (bs, -0olj. 2XUl.S (m. remai& sferoibi- 
al protons) ppm; (Found: C. 74.4s; H, 11.23; 0. 14.61. r&H&, 
requires: C, 74.31; H. 11.01; 0. 14.69%). 

Rcocrbn of Echola~anone with H,O#CI 
3$-lMydmpfnJxicMulorr. 3-a&aaonc (LO& 2.59mmol) 

in THF (IOml) vu rrared with 2.6mlM% HA (ZZ9mmol) 
radO.lml~HCIladcbcractioo~cvricdoucr~for 

3hr.~~OwwltawacddcdlodIbcmixturcwrrexmcced 
with IOOd CH& The cxtnct dried and evapasted u&r 
red& prusurc eve a solid m&c from which dybydro- 
paoxide was isohcd by cotumn chmmatcgaphy (rilia gel) with 
*bexMcfe.loAc tuYal1 u etuult (94% yield). 

ihcrion 01 +chiaaaou roryfhyhuoac uirb H#HCl 
33.lMydmpuu&duhuc The ractiml was arrkd all as 

above dcscnhd. I* from 3-ckksrtaont 1osyIbyhmnt 10 
* 33dihydmpcrox in 91% yiekl. 

R&&on of 34dihydmpemxi~Matane uirb LAH 
‘IbcdibydroOaoxidc(U)ml)indiabylerba(Sml)wua#ccd 

witb#)palofLAHuroomctmp.for2omio.TLKnAtoEt~ 
wua wu bddai lad the mixture was extracted with CH& Tbc 
ana, dried sod evaporated. pve I solid miduc wbkb multcd 
lo coosilt of lo- aal 3/l- CboksmMl. 

~coclipcl of 3.3&yd+r&Maraac UMI KI 
A sob of 3~ybropaoxkhoktu in dklbyl c&r wu 

rbrlrrniarfunncl~witbrIolnofKI.Thcorplnichya 
dried sod evaporated gave I rotid crystalhe nsiduc wbii 
rrurhbdtoco&std3-cho&stwme. 

AtiS-we tkMk Mrs. Giovrnnr cMccllkrc for her 
rstantg: tbr Nathal Research Council (C.N.R.) 
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