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Abatract- Epirericl 24-hyPfoxyethy1 and 24-carboxymtbyl l terolde were 
syntbeeitsd. their H and C-W l pscrra recorded end the eignelo l eeigned. 
Eaeed on thoee asisigaeuace fnformetfon rcgerding the l tereochemietry of rhe 
C-24 carbon of tba l teroida under study wae obtained. 

Since th5 ieoletion of ths oogoniole (11 ftol the water mid Rchlya' end the elucidation of their 

5tructure. a n-r of marLno etoroid glycoeidee heve been ieoleted with the aglycone moi5ty 

containing a hydroxyethyl l ubetituent at poaition 24 of the cholesterol eide chain 2,3 . To dstervino 

the l tNCtUre Of them 8terOfd8 it was neaoeary tC intWpr& SpCCtral data and to effect cow 

chemical truuforutione. In particular in ordQr to aseign the 24-configuration of the 

24-hydroxyetbyl eubetltuent of the oogoniols by 
1 
H NHR spectroscopy tbe eyntbeeie of the -1 

epfaere 29-hydroxyclionaeterool f2af and 29-hydroxyeitoatcrol (2b) WE necessary so so to coqwre 

their ‘ii NMR spectra with thoae of the oogoniole. 4,s 

R- KJlj)2CW0, CN3CH2C0, a3t% fl l I 242, b t 24: 

Jloreover 26hydraxyethyl eubetitutad l teroide wre reguired l e key intermediates in eynthxtic 

l tudiee on oogoniols6 and on plant gmwtb promtu breeainolidee. 
7 
Sinca we obeerved thet 'N NM! 

l lome did not pexmit an unmbfguoue differentiation between 24g mod 24s aptire we undertook a 

eyeteaatic inveetigatiom on the IN end ” C NRR epectroecopy of 8 eerie8 of 24_R- and 

24-hydroxyethyl and cerboxymthyl steroids (3-6) regioepecifically and etereoapecifically 

eyntheeixed. Our aim vae to indicate which teohaique uo&d be of the greeteet diagnontic utility to 

define the configuration at thi5 position in unknown atrroids with the eam5 ei& chain. Thic pep5r 
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rsports ths rssults of this study. 

. 
'H NllR Scudissr Ths chsaicA1 shifta of the rtJ1y1 protons of C-24 spinrio paira of stsroidA 

(2-6) hAviA At C-24 A c~rbosymthyl or AA hydroAyothy1 AubAtitwt Are 1iAtAd iA TAblA 1. 

TAblo 1. 250 Wit IN NM data of (24R)- And (248)-24-substituted sterolsA 

6 Ab 6 b & 
8tsrOl Ubd &WA-Atry C-26,27 C-26,27 c-21 c-19 c-19 

8, 243~ 

b, 248 

A, 242 

b, 24s 

A, 242 

b, 24; 

A, 24g 

b, 242 

d 0.83, d 0.87 
(6.9, 6.5) 

d 0.85, d 0.66 
(6.9, 6.5) 

d 0.63, d 0.66 
(7.0, 6.5) 

d 0.86, d 0.86 
(7.0, 6.51 

d 0.02, d 0.88 
0.0, 6.5) 

d 0.85, d 0.86 
(6.9, 6.5) 

d 0.83, d 0.86 
(7.0, 6.51 

d 0.65, d 0.66 
(6.9, 6.5) 

fi coupling oos‘tAsts (is pArsnt.bmss~ Ars is lis. 
Diffarmncu in cbmical shifts I&) for C-26,27 
msthy1protolu Are in pm. 

0.04 

0.03 

0.05 

0.02 

0.06 

0.01 

0.03 

0.01 

d 1.01 
(6.6) 

d 0.99 
(6.51 

d 1.04 
(6.8) 

d 1.03 
(6.1) 

d 0.92 
(6.1) 

d 0.92 
(6.1) 

d 0.93 
(6.2) 

d 0.93 
(6.23 

8 0.81 

a 0.81 

8 0.81 

8 0.81 

8 0.81 

8 0.81 

8 0.00 

8 0.80 

7 

N-RO CP I 

8 0.53 

a 0.53 

8 0.56 

s 0.56 

8 0.53 

8 0.53 

8 0.54 

s 0.54 

S~cb l plnrio ooupls of orygarutsd capounds (3-6) l bowd idsntioA1 cmc~l shifts for C-18, 

C-19 And C-21 msthyl l igoAls (ths C-21 wthyl signs1 king difforsnt osly in tbs 0~8s of th 

l phric oouplss (3 And 41 with An UAAAturAtAd side chAinI. HowwAr tlm diffsrurtiAtion of thy 

oouplss (3-6) ~ppsusd possibls on the bssis of A diffsrsnt chomio~l shift diffsrsnoA @4) &AsrWd 

ktrma the C-26 AA~ C-21 msthyl s&zuls in tbs 24!- And 24E-iscssrs. Tbs obssrvsd v~lrus Ahor that 

in tha CU. of 242 -thy1 And hydroxysthyl i-m such A diffarsncs ranges botwon 0.06 And 

0.03 pp~, uhilb is tbs CA" of tha 242-isasrm thr, diffsrencs is l 1uAys tan&r 0.03 p&m. In 

addition, in the oaw. of the 24&@nr tha doublet of thy 1888 dsshisldsd iaoprwyl rthyl group 

is oonstAntly oontsrsd at hlghsr field thAn ths oorrssponding msthyl group of tha 24g spiur (Ad- 

0.02-0.03 ppd. Such bmhuiour ia l 1Ao obaarvad to A minor artmnt (& - 0.01 ppmI for ths 8Ass 

Uthyl gr.WpA Of Cb"&i~A~t.Zd Ad “dAA.t.Xd having a sLgls stbyl group at C-24. Thss~ data 
show that in tha 24-ethyl 8ubstitutsd l tsroids A 29-orygsnAtsd function anh~ncs8 ths Mgnstic non 

sgniv~lsnos of th C-26 AA~ C-21 mstbyl protons And cbsmic~l l Nft differsncs8 provid~ A vthod Of 

distiaguiAJhing bstussn Il-Apinrs, or Of sstinting th8 -itiM Of 8pfMriC miAtkUs8. 8Ut A 

rigormu Assigsnnt of tha C-24 configuration is posAibl0 only in the prennce of both epiasrs. 

"c m ,%Xdi8‘, %s AAAi,JZ,.AAt Of th ChrJCAl .hiftS t0 the C.rbonS Of AT”= w UAs 

fAdli_td wing CZ2~,24lJa,- And /22~,24~)-h-srgostA-7,22-disn-3@-ols AA mods1 -ds uhilo 

rsmewxss for tbs l lkyl-sids chain o~rbons of A'-stsrols wsrs usignsd by dirsct Mrison with 

ths date roportmY for alionutsrol urd sitoatsrol.' Ths cowls8 of the 24~- And 24~-spi~r8 showed 
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strikingly l imilu chemical &iftm for all carbon0 C-l to C-21 of the wcleun and for those of the 

sida chain (aaa l xperim8ntai). apart from the signals attributed tc the C-26, and C-27 carbon 

roeonancee reported in Tabla 2. 

Table 2. Carbon chemical shifts of (24R)- and (24S)-24-substituted aterole in pw 

Sterol and Stareochmiatry 0 A6 
C-26,27 C-26.27 

,cooE1 

. . P+ a, 24E 10.8, 20.4 1.6 

b, 24g 19.0, 20.5 1.5 

3 
no+ 

\ fi \ ., 24fi 19.0, 20.7 1.7 

b, 
4 

24g 19.1, 20.7 1.6 

CooEt 

*. s-f a, 24E 18.6, 19.7 1.1 

6 b, 24g 19.2, 19.3 0.1 

/cnw l ti a, 24E 18.3, 19.7 1.4 

6 b, 24g 18.9, 19.3 0.4 

Kxamination of tha abtained re -ce‘ shown that in the prennce of . C-29 oxygenated 

function the difference in the chemical ahifte of tha isopropyl methyl carbon8 of the staroida with 

a uturatad sich chain offare an useful information on C-24 stereochemistry. In fact the difference 

in chemical shift f&l observed betuaan the C-26 and C-27 carbon reaonance# ranges betuaan 1.1-1.4 

pp~ in tha ca8a of 24-E ieamera, while it rangea batween 0.1 and 0.4 ppm for 242-iwxmera. Thus 13C 

y)(R l pactroaccpy paaita an unambiguow l wignmnt of the C-24 l tareocbnirtry of ZS-oxyqenatad 

l taroida with a uturated aide chain. Tbim im poaaible even in the prmmce of a eingle l pimr. In 

tha caee of A uneaturatad eteroide the chemical l hift difference between the name carbon l ignala 

ia too ~11 ::d the l3 C lpol faila to differentiate 24!- and 242-iwnrm. Houaver the assignment ia 

#till pommible l ramining tbe spectnm of tha cgpund deriving fropl a aiqla reduction of the 

d2 doublebond. 

In conclusion tha 
1 II UlIt spectroscopy allarm the differentiation betuoan couples of aphra 

but only when compuing the spectra of both colpounda. In fact the differences in the pooitiona of 

tha C-26 and C-27 ethyl doubleta even if small, uhen ccqarad tc ti invariant C-18 and C-19 

-thy1 ainglotm, give rice to significantly different peak patterna. 
13 
C KU9 spectroscopy on the 

oontrary permits an unambiguo\u l asignmnt of tbn 24 l tereochemietry and doae not rquire tha 

prmmnce of both epinrm when the sterol posu~s a maturated side chain. 

yI(R l ectra* l poctra hi and l3 C) uua rworde4 vith a EwUor -250 Yurier Truuform 
Spectmnr. All l ae3~los (3 to 10 mg) wra d.iasolr)d iasOo.4 ml of CDCl and annlymed in 5 ro.d. 
tub08 at probe tiient -atwe ofl27*C. The CHlRopectra were r eci? cdd at 62.9 ISIr, spectral 
uidth 16000 HZ, tint la broul band II &coupling m&eloZbe degree of l ub&itution of each carbon 
uaa than &tmrdnod by WWF puln nquenm eqmrimontm wing a polarixation tramfar pulaas of 
90. and 135. obtaining in th firat caaa only l ignalm for CH group0 and, in the other came, 
podtiva l ignala for CH and M3 and nagative onaa for CH2 group*. Oolarixation tranefor delaya were 
adjusted to an l voraga CH coupling of 135 tll. Naee qectra war. reoorded on a Vuian 112-S by 



direct inlet. TUZ W(I& par&%mnd an pmcoabd siiica get& G plstss tS. 8wck, W be viwuaUrad by 
spraying 4th 708 atifuric acid follovad by heating. ou: snslyaes uers m8k '&In* 8 Csxla i5rba 
Fractovsp 2400 T unit UsiJIq oithst 3s 0%17 or I8 BIP-30 on Gss cbra Q flOQ-120 nash) mtusm 
qmrstfnq st 226240YL All cmpoudlrr gavs sstfsfsatary it 0.28) ebmnull andyem. 

f r.p. 11 
x74-lt~;cl was obtsinaa wan arqoatsroa ‘ 

r.p. ;159460*ct C w(R NmticaJ. for tba 2+. snd 242 
), 37.9 N-41, 40.2 K-5f, 29.6 (C-61, X17.1 (C-7), 139.0 

(C-6), 49.9 K-9). 34.1 @Mot, 21.6 (C-W, 39.4 (C-12). 43.1 @-13). IS.0 (c-14). 22.9 Hz-lrl, 
26.1 (C-16) 65.6 iC-171, 12.1 &-16l, 13.0 (C-19), 40.4 W-lo), 21.2 ic-21)* 13S.2- (c-22), 131.4 
W-23). 42.7 
i22E,iiRf-- 

RX?4). 33.0 E-25). 17.6 K-26). 
& {iia,ws)-3 -s&toar_S -atigmst.s-7,22-dim-29-oic rd.6 stbyl aster8 (Ja, r.p. 

125_126*C1 and M, z&v). 118-12O*C# '% molR Wbmtfcaf for 3s and 3b): 37.0 @z-11. 27.6 (C-2). 73.5 
(c-31, 34;O K%4,; 4(0:3 (C-S), 29.7 tC*dl, 117.4 &-?I, 139.5 E-6), 49.5 tC-9);.34.4 &-IO); 21.6 
(C-11), 39.6 K-12f, 43.4 (C-131, 55.2 /C-24), 23.0 K-IS), 28.0 fC-W, 56.0 @-X7), X2.1 (C-181, 
12.8 (c-191, 40.3 (C-201, 21.0 W-211, 136.6 W-221, 127.9 K-23), 46.5 tC-241, 31.8 (C-25), 38.5 
(C-ZSLBt, 272.9 (C-2911+Ji0.0 WS,O~, 
&uastacria ad Piecchi . 

14.2 (Qt3), 2X.2 fkcc), X70.4 tC0), yam prw acum3lng to 

ad&&. Mtar stiaing st 25% for 6 br, tba rtxt%ws vas axhI to 0% and im ws CaUtfOWlY d&d 
to atk6tray th ume8cted hydride. thu*l rork-up affordra a xaaidm 
crm Ythmol Lo pivo capound {4s) 1170 a&, r.p. 194-lS5W. [sJ 

($80 a& vhMizyaa wstalfiud 
0'. IR Q i 3606. WBr 426 

4338, #I), 413 (X68, ldl k, 213 (428, @MC), 27X WOW, 265 f458, &C-H Otr 229 (378). 
c mm: 37.3 (c-&f, 31.4 (~-21, 71.1 (c-3), 36.1 Ic-it, 40.4 K!-58, 29..f2(c-6f, lf7.6 tC-7)" 139.6 

(C-B), 49.6 (c-91, 34.4 &-lo), 21.6 ICI111, 39.6 W-12), 43.4 (C-13), 55.2 fC-l4l, 23.1 W-l6), 
29.4 E-26) 15.9 (C-17), 12.1 G-181, 13.0 W-19), 40.7 fC-2OIr 21.2 (C-21), 136.6 (C-221, x29.4 
(C-23), 46.4 CC-24l, 32.4 (C-25$, 36.6 W-28), 62.0 0%291. 

~221t.24S1-3~,20-Dihydxa~-50-atiga~-7r2Zdi~nr t(b). The 24g-eater t3bf (206 mgr 0.39 *nt 
ws raUucsd vitb lttblu aluminiur hydri&s (206 ~$1 aa Qscribsd for ths 24&-tamu@o ffeld, atsfr 
crystatliaation fmm 8thyl acetat*, cogound 5b $175 mgl, a.p. 1791181%. @I -1,. IR a t 
3600. Crsa 426 (218, 10. 41s ff38, lWZi.J. 273 (32% @-6C1, 271 WIO8t. 2SJ d, JWC-I,OI, 229 

24%.3 -~toxy~5a-sti~st-'f-m-29-oic &id Xtbvl Ester Gal. 2% 24IJ-*at~ (3rl (206 8s~; 
0.39 *rtl, disraivwl in f-ably diatillul ethyl aeststs (20 all, was stirred with YIcksl-Ssney 1206 
ag) in a hydmgan l tmosphon, at zooa Mrature and pxaamuxe for 1 hr. 
the 8olvmt affordsd umpc2ud (Jab 1190 mqf, m.p. 6%SOW from 

t@en and rqkwal of 
5.. 2R CR I 173% 

l46gr 514 (318, XI, 499 (14%‘ W-Y 1, 454 (62$, m.AWIlt, 439 (368, U-W 315 (2.38, H-6tZtr 296 
(9781, M-SC-AcOil), 213 0008). 2Ynar 37.0 tC!-.l), 27.6 E-Z), 73.5 r&3,, 34.0 (C-4), 40.3 (C-6). 
29.7 K-S), 117.4 (c-7). 139.6 &Z-6), 49.5 (C-91, 34.4 (C-lo), 21.6 (C-11), 39.7 (C-12), 43.6 
Ic-ll), 55.1 E-14), 23.0 (C-ZS), 27.9 W-161 56.3 Wl?B, 11.9 (C-W, 32.9 W-19), 36.5 (C-201, 
18.9 (c-21), 33.5 $c-221, 2?,9 (C-23), 41.5 Kf-241, 29.9 (C-ZJI, 36.4 fC-261, 172.9 @Z-291, 60.6 
tc%i,W, 14.3 fC%,k, 21.3 tJW, 170.5 ICat. 

248-51) -~eeta~-kt-sti~ut-?-an-2~ic itcad lsthrl Ilstsr (5bb). %'hs 242~eater (3b) t2QO rgr 0.39 
ted as i-9 24&faomar to glv.-&&&6 15b) 090 m@, m.p. SZ-92.C from 
3.. IR m I 1735, N8r 514 1268, Ht, 499 fS48, B-CB3j, 464 t608, HdcCf#, 439 

, 315 [308, H.&C), 2% L968, 1c6C-AcOH1, 213 0008). C DllRl Tbs values wsr* 
raports6 far 1%) spart fmr thorn reporta in Table 2. 

24R-3~.2S-~~v~o~-P-sti~t~?~a (sat. Tha 24%e&or f!iaf t200 rg? 0.39 UIN) w#8 dlaamlved 
fn anhvdzaua diothvl ether llir ml1 and Lithium l lu&&m hMrfde (300 ma1 W&S #f;arfY &hZ. Iftsr 
stfrriig at 25. c&x-6 br, th. &ttur& v&a coolad to 0’ C intl ice vsiv ddw8ly a&G to dbrtroy 
thr unremtwl hy&rMs, The tixtutr ma pouxm¶ into & saturated Bb%Cl ao&wtion en& th@r~WW 
oxtrmted with ethyl *cetsto. Tba cambined extrscts wre dried cvet 
a0lvent uaa evaporated UQ&W rrdwod pressure to yield a vhita reaiaw 
ozystsllired fram ethyl acetate to giva oapound Isal (175 m&i, r.p. l?J-1?6*C. 

2% t?O\, w-SC-8 08, 231 12981, 213 (3OBj. 
3600. I(Sr 430 0008, 81, 415 (348, M-Cli ),,jl2 (88, 

29.3 (C-6), 117.6 (C-71, 
c LpQIt 

!wt20', 397 16%‘ M-cH,-%201, 
37.4 tc-11, 31.7 (c-2t, 71.3 

40.5 W-S), 139.6 (C-61. 49.7 (C-St. 34.4 W-201. 21.7 (C-11!, 39.8 
IC-12), 43.5 (c-33), 55.2 (C-14f, 23.0 (C-35). 26.0 (C-16) 56.3 (C-l?), 11.9 fC-18fr 13.0 fC-191, 
36.7 (C-201, 19.0 K-21), 34.0 (C-22), 27.6 E-23), 41.1 f&241, 29.7 W-26), 34.3 (C-26), 62.2 
R-29). 

ciysts~txsd from ethyl acsgats to Skvs aa6mui Mb) (195 m91 n.p. 
. IR em+ 

(0% x-01 +O$, 273 t308, IME), 255 (708, KBC-H 0). 231 (328), 213 (308). 
I JWO. MS: 430 (1008, bt), 415 (324, n-or 1, 41f3t1Q1, Wl,O), 397 

nwre ldan&al to them reported for (64) spsrt fradthor rapwted in Tsblo 2. 
c nla* nn varws 

This mmearch was suppaxtad by tlu ninistom detls Pdblics tatxuzianr WKf). Ua thank 
PfOfessw Albsrta ?$mchf for Mlpful 6iacu~kma. 
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