
SEDUM ALKALOIDS-VII 

STRUCTURE AND SYNTHESIS OF ~~~HYDR~~YSEDAMI~~ 
AND ~+)4HYDR~~YA~~~SEDA~INE 

Abema The st~ctum of ( + )4hydroxyscdamine 1 and ( + ~hydroxy~~~ 2, two tww minor 
alkaloids from Sedwn MC, are rcpurtcd. t and 2 were syntbasixcd, and tbcir absoiutc configuration 
established, via the optically pure tetrahydro 1,3~0xaxincs t7 and 18. 

Sedumacrecontainsavarictyofpipcsidineafkaloids.in 
our continuing investigation of Wum alkaloids we 
reported recently the isolation vfscdacrinc, the major 
alkaloid, and a number of related bases.’ Exttnsivc 
fractionation, by ~unt~~u~ent distribution and 
preparative chro~tv~aphy, of a mixture of mvre 
polar alkaloids from this species has now lad to the 
isolation ofsvmc new minor bases bearing an hydroxyl 
group on the pipcridinc ring The structures and the 
s~th~isoftwvofthc~( +)-~hydrvxy~ami~ 1 and 
(+~hydroxy~lv~~ine 2 arc reported in the 
present communication. 

The mas spectra of 1 and 2 are virtually identical and 
establish that the alkaloids are isomeric Cr,H,,N02 
hydroxydtrivativcs of&amine S and/or allvscdamine 
6.3 The molecular ion appeared at mjz 235 and a 
prominent peak (a)at mft 114 resulting from z-&wage 
with loss of the CH,-CHQH-C,H, side chain 
impbed the tocation of the supplementary hydroxy) 
group on the N-methylpiperidine ring. 
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Treatment off and 2 by acetic anhydride in pyridine 
yielded the corresponding diaoetyl derivatives 3 and 4 
(M’~ at m/z 319). The proton NMR spectra of3 and 4 
supported the prcscrtce in both compounds of a 
N-CH, group and a CHr-CHOAc-C,H, side 
chain and showed that the second aatoxy function was 
located on a mcthinc flanked by twvmethylcnegroups : 
the proton geminal to this acetoxy group appeared as a 
triple triplet with typical equatorial-equatorial and 
equatorial axial coupling constants at 4.99 ppm in 3(J 
= 3.4 and 5.3 Hz) and at 4.97 ppm in 4 (J = 3.5 and 4.8 
HE). As shown in Tabk I, the “C-NMR spectra of 3 
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and 4 are u~ry similar. Comparison of these spectra 
with those of acetylscdaminc 7 and acctyIallos&mine 
8 kd to the conctusicrn that the extra aaty) group in 3 
and 4 is located at C4 and is axial (i.e. trans with respect 
to the cquatoriat bulky side chain); shielding of 5 6 
ppm (r-effect) at C2.6 and d~hi~lding of 2-3 ppm @- 
cffcct) at C3$ were observed in 3 and lcomparcd with 7 
andg. Other assignmcnts(or structural att~bution) kd 
to inconsistencies. The new hydroxy-derivativcs have 
therefore the same &MS C2-C4 relative ~nfi8uration 
and differ by their relative C2-C8 configuration. 
Definite evidence for structures 1 and 2 rests on the 
correlation of the two alkaloids with the synthetic 
tctrahydro i,3-oxtincs 21 and 22 whose refative and 
absolute configurations were established unambigu- 
ously (r. i@o). LiAlH, reduction of the dcxtrorotatory 
tttrahydro i,3-oxaxines Lf and 22 in THF yielded 
rcspcctivcly ( +)4hydroxyscdamine 1 ([x3$’ + 58” 
(c = 1.6, MeOH): picratt m.p. 130-131‘) and f +)-e 
hydroxyalt~amin~ 2 (m.p. 91-92”. [u]i* + 20.6” 
(c = 1.3, M&H)) identical in all rcspocts with the 
naturat compounds. Structures t (ZR,4R,8R) and 2 
(ZR,4R,I)S) therefore represent the absolute configura- 
tionsofthctwoncwb~.ltiswvrthyofnotcthat land 
2 are hydroxy-derivatives of ( + )-scdamine entS and 
i + )_alloscdaminc cnt-6 whereas .sedammc exists in S. 
are as a mixture of [ -)-s&amine 5 and ( _t )-scdamine 
rat-SC and alloscdamine as ( - )-allvscdaminc 6.’ 

Firstorder partial analysis vf the 250 MHz spectra 
with double irradiation of 1 and 2 (Table 2) allowed us 
to establish the preferred solution ~nfo~atio~ 
(CDCl,)ofthcsc two bases. Although 1 and 2diiTcr only 
by their configuration at CS, the C4 hydroxyl group is 
equatorially oriented in 1 and axially oriented in 2. The 
phenyl group is equatorial in both compounds on the 
~ud~y~~c~u~ting prom the H-bond between the N 
atom and the C8 hydroxyl group. Compounds 1 and 2 
therefore adopt pr~omincntty the conformations la 
and t.Thcse ~~~vrrnatio~ are identical with those of 
s&amine S and alloscdaminc 6 respectively.’ The 
agreement of the experimental l SC chemical shifts of I 
and twith the v~u~~lculat~h for the intr~uction of 
an equatorial hydroxyt group at C4 on Sand of an axial 
hydrvxyi group at C4 on 6 (Tabk 3) support the above 
conclusions. 

Syruhesis oft& [etruhydru f,3-uxazines 21 and 22 
A simple and reproducibk synthesis of the 2,4- 

disuhstitutcd pip&dine 12 was achieved from the 
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Table 3. Experimental (CDCI,) and calculated 13C ch&cal shifts of 4. 
bydroxy#itinc 1 xnd ~byd~xy~~~i~ 2 

Carbon C2 c3 c4 CS C6 c? c8 NCH, 
-. - ._ 
1 (WI 59.9 33.3 65.4 28.9 46.8 39.9 75.2 40.7 
1 (crlci 59 34 64 30.5 49 40 75 40 
2 (CAP) 56.5 35.5 60.6 31.5 49.4 38.6 72.1 43.0 
2 IcaM 56 34 63 30.5 so 39.5 72 44 

9 with N~hl~r~~nirnide in ether solution and ~onfo~ation~~~ shown by the prtscnce of Eohlmann 
converted into 11 by potassium superoxide in the bands” in their IR spectra and by the value of the 

8 ___L, 8 ._.!L, 8 ..h “._ 6.b Iy.._ 13*14 

;t dl A” 
9 10 11 12 

t C)-thtgrabuamtmde; II ~qtIl~-Clown~6 *thW: MI c&c~cti,ct%$i ; 1~ NaM& 

presenac of 1%crown-6 ether.9 The pipctidrine 11 was 
extracted from ether with aqueous hydt~hlo~~ acid 
and the condensation (with d~r~xyiation) was 
performed by addition of this solution to an aqueous 
solution of bcnzoylacctic acid at pH 5. By this 
procedure. the phen~ylpi~dine rat-12, isolated in 
the pure form as its crystalline pcrchtorate in 45% 
overall yield from9, was obtained in three steps without 
the isolation of any intermediates. The condensation 
product yielded spectroscopic data consistent with the 
formula rat- 12. 

Reduction of the ketone rat-12 with NaBH, in 
methanol yielded quantitatively a I : I mixture of the 
diastmoisomeric alcohols rat-13 and rat-14 which 
were separated by fractional crystallization and fully 
characterized. The stereochemical att~b~tions for rac- 
13 and rat-14 rest on their tr~fo~tion into rat-17 
and rat-1% rcspectivcfy. Dcketalization of rat-13 and 
rat-14 in 2N aqueous hydrochloric acid at SO” yielded 
the ~-~jno-k~ton~ rat-tS and rac-td which were 
cyciized into the corresponding tctrahydro 1,3- 
oxazines rat-I? and rat-l8 respectively by treatment 
with formaldehyde in methanol. Both steps oczurrcd 
without apprbciabk cpimcrization at C2: rat-17 and 
rat-l% were obtained in G-900,‘, overall y&Id from rac- 
13 and rat-14. 

The tetrahydro l$-oxazines rat-19 and rat-20 are 
known to exist predominantly in a rrnrrr-fused ring 

gcminal coupling constant ( - 8 Hz) for the C2 protons 
in their NMR spectra. Compounds rat-17 and rat-18 
alsoexhibited Bohlmann bandsand J-of - 8.5 Hzfor 
the C2 protons and must therefore also exist 
predominantly in rrans-fused ring conformation and 
chair conformation for the tctrahydro 1J-oxtine ring. 
The chemical shifts of the C4 proton and the vicinal 
coupling constants of the C4 proton with the CS 
protons in each compound allow to establish their 
configuration at C4. The C4 proton of rat-17 appeared 
at4.O?pprn(in~~~*~~dshow~~i~-~i~~J = il.2 
Hz) and ax&equatorial (J = 1.6 Hz) coupling 
constants while the C4 proton of ~-1% appeared at 
4.82 ppm with equatorial -equatorial and equatorial- 
axial coupling constants (J = 4.3 and 4.3 Hz); raoll is 
accordingly the epimer with an equatorial phenyt 
group and rat-18 the epimcr with an axial phcnyl 
group. Additional evidena for thest assignments is 
that the chemical shift difference (CDCI,) between the 
two C2 protons in each compound (rat-17: 0.66 ppm ; 
rat-18: 0.34 ppm) is similar to that observed (CC&) for 
the model compounds rat-19 (0.63 ppm) and rat-20 
$0.26 ppm).” The ‘%I chemisal shifts of rat-17 and rac- 
18 arc shown in Table 4 and support the above 
conclusions : in rat-18 C2, C4, C5 and C6 art shielded 
(6.7, 6.6, 6.1 and 4.3 ppm rcs@vcly) from their 
positionsinrac-l’lasexpectcdforthesubstitutionofan 
equatorid by an axial phenyl group on a tranr-fused 

Table 4. ’ %Z chemical shiftx (ClXYl,) of oompumfs 17 24 

Carbon C2 C4 CS C6 C7 C8 C9 Cl0 
. .I .._. II. 

17 85.9 79.0 39.0 $9.3 47.0- ‘207.2 41.0 47.9 
111 79.2 72.4 329 SQ 46.2 x17.6 40.5 48.3 

: 80.3 86.9 79.9 XL? 32.8 39.5 60.2 55.4 31.6 31.9 23.5 23.3 25.2 24.8 48.6 48.8 
21 86.6 80.1 z* 54.7 39.1 64.4 3z9 43.1 
: 86.5 80.0 79.6 73.1 40.2 49.9 58.9 If.2 38.8 68.3 64.5 34.4 3LW 47.2 43.1 

u 79.9 727 33.8 54.0 40.3 68.6 33.8 47.5 
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ring system. The rciativc ~~3~ati~~ afthe aiocthoh 
rat-13 and rat-13 (the prccurson of rat-17) and rat-14 
and rat-16 (the precurson of rat-1%) are thercforc also 
fixed. 

The twotetrahydro 1.3-oxazines Itand 18wercthcn 
prepared in optically pure forms whox absolute 
canfiEuration~ were established. The aminoketone rac- 
17 was convertad into the diastcrcoisomeric camphor- 
sulfonic salts in acetone. Several crystaIlizations 
(cyclohcxanc) of the free baac libcratcd from the less 
soluble salt yielded the optically pure dcxtrorotatory 
(chloroform) tctrahydro 1,3oxazint 17. On the other 
hand, the kctal rat-14was rcsolvcd with tartar&acid in 
methanol. With (+)-tartar% acid, the salt of the 
Jacyorotatory kctal scparatcd first and was puri&d by 
rcpcatcd ~st~l~tion~. The opticalty pure lacvoro- 
tatory (h&OH) kctal 14 isolated after liberation from 
its~tw~hydrol~and tber~~tin~ketonccy~l~ 
with formaldehyde to give thccrystallintoptically pure 
dextrorotatory (methanol) tetrahydro 1,3-oxazinc 18. 
.rhctwod~xtrorotato~tctr~ydro 1.3-oxazincs lland 
f8 exhibited positive Cotton cffccts in cyclohexanc; 
their absolute con~3urations arc therefore established 
asdepicted in 17and 18(17:4S,bR; 18: 4S6S)and the 
laevorotatory kctai 14 has the 8s ~nfi8uration. This 
last attribution was confmncd indcpcndtntly by 
application of Horcau’s method’” ta the N-methyl 
derivative of M. 

~~uction of the kctonc 17 with ~t~iurn 
t~siamyl~rohyd~de in THf: at - 78” yielded a 9: i 
mixture of the diastercoisomcric aIcohois 21 and 23 
which were separated by column chromato~aphy. 
Comparison of their proton NMR spectra clearly 
cstabhshcd that the major compound is the cxpcctcd 
axial alcohol 21: the C8 proton shows cquatoriat- 

~q~~to~~ and ~uato~~-~~ coupling constants 
and come 0.4 ppm to lower ficId than the C8 proton of 
the minor isomer 23 which exhibits axial -axial and 
axi~~~~to~ai J,rc. On the other hand, the equatorial 
alcohol 23 was obtained as the major isomer (more 
than 9%,1 when the reduction of 17 was pcrformcd 
with NaBH, in methanol. Similiarly, reduction of the 
kctonc I8 with potassium t~~i~yi~rohydride in 
THF at -78” yictdcd pr~om~nantly (cu 9tZ.1,) the 
axial alcohol 22 while the reduction with NaBH, in 
methanol gave the equatorial alcohol 24 as the major 
isomer. 

The *3C chemical shifts of the tetrahydro 1,3- 
oxaxincs If- 24 arc shown in Table 4. The asaignmcnts 
wcrc assisted by o~-r~nan~ d~upIin~ and in the 
tax of 17.21 and 23 by comparison with the spectra of 
the tetradeutcriatcd (at C7 and 0) analogua. For the 
r~~~,~H-dcrivativ~ (1% 20.22 and 24) CT C4 and 
C5 arc shielded by 6-7 ppm relative to the 
corresponding carbon atoms of the ris-4,&H- 
dc~vativ~(i7.19.21 and 23). Similarly. upfictd shifts of 
4 5 ppm arc observed for C6 in the two scrims, while the 
chemical shifts of C?, CR, C9 and Cl0 remain virtually 
identical. This imptics that the phcnyl group is axially 
oricntcd in the tranr4,6-H-dtrivativcs and that the 
ttons-fused ring conformation is prcacrvcd in the 
alcohols 22 and 24. The chemical shifts and the vicinal 
coupling constants of the C4 proton with the CS 
protons in the proton NMR spectra of 18,X@, 22 and 24 
verify this conclusion. It must bc pointed out however 
that no “W” coupling” is obscrvcd between tht two 
equatorial ~~d~4proto~in thcspcctraof 18+20,22 
and 2.4. II is likely therefore that the tetrahydro 1.3. 
oxazinc ring exists as a slightly flattened chair in thtsc 
compounds. 
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EXPERIMENTAL 

M.pr were &tam&& on a Kofkr microscope and arc 
uncorrected. 1R spara were d#ctmincd on a Pcrkin Elmer 
237 spcctronMa. Mass spectral data wcw obtained on a 
MLcr~‘fOfOsprttawtaa~ooptitntrotatioDs~ 
on a Perkin-F_lmcr ldt polarimcter. Unless otherwise stated, 
NMR w~crcxxtrdadinCDCI,wilhTHSuintemalstllndard 
(Jcol EM-MH-1~ and Bruka WM 250). ‘I& counter- 
currat~ distributions snn anal@ by measuring the optical 
dmsity (420 nm) of the CHQ, &WC or each tubt after 
basil&ion @aOH a&drying aad addition of a CHCI, so1n 
of picric acid. 

The c&e alkaloids obtained by the procedure described 
earlier’ from fresh whok plants of Sedm acre (co 20 kg) 
wae subjcctcd to two suaxsaive countercurrent distribu- 
ttoos (CHClG’Borar-HCl buda pH 8.7; SO transfers). 
~~~ionation of the alkaloids from tubes 1042 by 
preparative TLC on alumina Plates developed in CHCI, saF 
with NH&OH yielded a mixtun (150 mg) which contained 
mostly tsotncnc C,,Hr,NO, {by MS) compounds. This 
mixture was aoztylated with acetic anhydridc-py+dinc. 
Fractionation by column chromatography on aluminum 
oxide ftm~nc-EtC114c as cfucntl yielded diacctyf-5. 
hydroxysedamine’ (35 mg), a mixture of diicetyl-6 
hydroxysedamine and d~~yl4bydroxyall~~i~ (102 
mgl and O,N-diacxtyidhydrox~~~ioone’ (30 mgl. 
60 mg of the mixture of d~~tyl~hydroxy~~i~ and 
diaatyl4bydroxyalloscdamtnc were allowed to react with 
litbium~~n~ byd~de(45m~~~u~ngTH~(lO~)for 
4hr.tben~ffl~dt~~x~ofby~d~w~d~m~by 
addition of water. After filtration through cclite and 
tvapamtion of the solvent, the tiduc waskubj~ed to a 
cOuntacurrcnt distribution (CH~~~~r~-H~1 buffer pH 
8.7; 37 transkrs). Tuba 12-19 y&daI a fraction (17 t&g) 
containing mostly ( + $4hydroxyallosedammc, PuriScstion 
by preparative TLC on alumina devclopai in 
(‘HCI, NH,OH (‘H,OH yielded homogeneous (+)-Q- 
hydroxy~lo~i~ 2 (12 mg); [z]$” + M’ (c = 1.2 
CH,OH); MS: 235 fM*‘, 4Q, 114 (1OOl 96 (5); PMR: 
see Table 2; CMR : SQC Table 3. Tuba 2&x) yielded a mix- 
ture (25 mg) of ~+~hydroxy~mi~ and (+W 
hydrox~~ine from which a small sample (3 mg) of 
homogeneous ( +)-rl_hydroxyscdatnine I could be isolated 
by preparative TLC on alumma developrrd in 
CHCl,-NH&H CH,OH; fa];” 4 $5’ (f = 0.3, 
CH,OH),MS:235(M“,4~~114(100),%(&l);PMR:sa 
Table 2; CMR : OLX: Table 3. 

A@-pytidint acetyiation of natural I and 2 provided 3 
and 4 rcspect~vely. 

Compound 3: MS: 319(M+‘. 14x), 276(12X Mo{lO), 156 
{IOO); PMR : d 5.84 f&i, J - 4.9 and 9 Hz. Cl&H), 4.99 (trtr, 
J = 3.4 and 5.3 Ht, C4-H), 23 (s), 2.06 (s). 2.01 (5); CMR: 
see Table 1. 

Compound 4: MS: 319 (N’, l2%& 276 (IO), 2W (9). 1% 
(100); PMR : d 5.81 (tr, J = 7.1 Hz. C8-H), 4.97 (trtr, J a 3.5 
and 4.8 HzC4-H),2.28@), 2.03(si 1.97(s). CNR: sceTabk I. 

Preparation oftk kerbnc rot-12 
Compound 9( 14.32 g) was added dropwise to a vigorously 

stirred slurry of N-&lorosu&nimide (14.8R @ in ctbcr (200 
ml). Afia 18 hr. the mixture was filtcrzd and conccntratcd in 
t~~;ahet(200ml)wasPddedandthesolnwasfiltendagain. 
lRCrown~ctha(264mg)andpoturiumsuproxibt(l4.22g) 
were added and the suspension was stirred for 24 hr. Afia 
filtration,thcsolncontnining II wascxtractcdtwicr:withO.S N 
HCl (so0 ml) An aqueous soln of bcnzoylacetic ncid was 
prepared by disso1ving 57.7 g of ethyl hznxoylacetatc in 1 N 
N&H (SW ml). A&r standing overnight at room temp the 

soln was audiftod mtb I2 N HCl to pH 5. To this sola was 
added drop& the aqueous soln of II ; pH was maintained 
bcFwrm4.gand 5.2with ION NaOH.~as~ng~hr the 
soln was basifkd witb NH,OH aad extmctcd twivia: with 
CHCl,(l l);~cctmbia#io~ia~~nooMxatratedto 
about 100 ml. The soln was extract& with three 100-ml 
portions of 1 N HCl. Th comb&cd aqueous layers WC= 
has&d with NH,OH and extracted twice with CHCl, (250 
ml). The combit& CHCl, layers were cvapwated to dryness. 
The residue was dissolved in aOttotte (100 ml) and pcrchloric 
acid was added dropwir until tuuFra&xatton. ‘The tnsolubk 
crystalline material was IWrcd dl and rccrystallir& twice 
from ao?Farte. Sixteen gd the percblorate d rat-12 m.p. 223- 
225’“(doc) w~obtain~~~d~%). MS: 261 (M”, “P&X 216 
(4~142(19~1M(36~105~100t,87(36~86f26~77(78);PMRof 
tbcfnxbasc:d7.9(2H,m,phcnyl),7.5(3H,mphenyll,3.9(4H. 
~dioxolane~3.3(2H,m~3.0(3H,m~2.3(lH,NH~ 1.6(4H.m). 

Prepmurion ofthediattertcmer ic afcahols ~-13 a& WC-I4 
The ketone rae-12(3.65 g.) wardissolved in MeOH (l2Oml) 

a~NaRH~(9l~rn~w~~~.~ernixtu~w~sti~for2 
br,aftcr which the MeOH wasevapomtaf in-and CHCI, 
(Xx, ml) was added. Tltc soln was wasbed, dried and 
CvaporaFcd to drynus. Fmctional ~st~l~t~n from 
CHCl, ncntane yielded virtually homogeneous (TLC) rac- 
14 m.6. i42-l64’(i.?l g; 467, yi&) arrctrac-13 m.p % 9X 
(I.77 g;48’ZZ y&Id). 

The alcohol rat-14 was rccrystaliiusf to a m.p. of 145, I46” 
fromCHC1, pentant; MS:263(M l ‘, 12%). 142(1~~87(97); 
PMR: d 4.99 llH, dd, J = 6.8 and 4.5 Hz, C&H). 

Tbc alcohol Iac-13 was rccrystallizzd to a m.p. d 99-tW 
frometha, pentanc; MS: 263(M’ , 10%). 142jloOL87 (92); 
PMR : d 4.95 (1 H, dd, J - 10.5 and 2.4 Ht Cg-H). 

lkkctafizaiinn of rat-13 ro rat-IS and peporation oj the 
tn?aky&i?oxolin* rot-If 

Ihcketalrac-i~(l.OSg)wardiPolwxfin2NHQf25ml)and 
the mixture was heated for 22 br at so”. The s&n was basificd 
withNH,OHandextraaedtwitbCHQ,.TheCItCrl,xrlnwap 
washed, dried and evaporated to dryness. The crude ketone 
rat-IS (M ” IF m/t 219) was dissolved in M&H (25 ml) and 
37% aqueous formaldehyde (0.7 m1) was added. rlftn 5 br the 
mixture was cvaporatbd to dryness in rucuo. The nejdue was 
punlied by ~unFc~~1 distribution (CH~~~Mcflvai~ 
b&r pH 2.4; 23 transfers); 778 mg of pure rat-I7 were 
oblainui from tubes 4 18 fR4”/, yield from rat-I3). MS: 231 
(M”.27YQ, l27(16), 126(26),10)(1OO);PMR(CDCl,):64.08 
and 4.74 (2d. J = 8.5 Hz, CZ-H,), 4.49 (dd, X Part of an A3X 
sysFcm, 04-H); PNR fC,f),):6 3.59 and 4.38 (2 d, J - 8.4 Hz., 
C2-HrL 4.07 (dd, J = 1.6 and 11.2 Hr. CdH); CMR: UT 
Tabk 4; IR (CC&j: 27[to(sh), 2760.2?20 and 1725 cm #. 

The tctrahydrooxannc rat-I? (77X mg) and camphor-l@ 
sulf~~n~a~d(?~Smg)w~r~di~l~in hota~tonef25miland 
the .soln was allowed IO stand overnight The crystalline salt 
was colkcted by f&ration and digdvcd in wa1a ; basifkaition 
with ammonia and extraction with CHCII yielded 447 mg of 
base [r]ir +43” (c - 4. CHCl,). Tbc free base (329 ms) 
liberated from the camphonulfonic salt d the mother liquon 
bad [z]$ -5X” (c I 3, CHCl,). Five sucsxasive crystalliz- 
atsons from cyclohtxane of the dextrorotatory fra base 
yielded 205 mg (SP; yield) d 17, m.p. i IX 119.. )4);t’ + Xl” 
fr = l.CHCl,);(xJ$f, +97’, 1s15.. c It3 . laJ*,,, + 219”. 
[sk, + 2gl”, [z]>~~ t W, [%I,,_, +983”, LaJJtJ + 1645’. 
faljtf ~~~~~~z~,~~~~~~~~~~ -41”. I&W -680’. 
f&a 

prtppolion of the diasrereonwic alcohols 2I wd 23 by 
reducrron 4 I? 

(a) Redwrion 417 with pu(auiwn rrtsiamylborobydrid~ The 
ketone 17(230 me) in THP(25 ml) was red& at - 78” with 
poiacsium t~~yl~rohyd~e~8 ml of05 M sots in THF). 
Alter 2 hr at -. fg’ the mixture was allowed to equilibrate to 
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