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, Bﬂe amﬂs have baen chsraf‘ienzpd and Jdenhf ed
by miass spcciID'nein w(m“{) '
‘graphy (gkz) [3—5] and thin | ]ayf.u chromatography
{1} 13,61 . Rgcenﬂx,umaﬁ Penkett and Chapman
173 reported on the identification of bile acids by -

’vprmon magnehc Tesomance {pmtr) spemmsc@py with -
a 60 MHz instrumeni, paﬂzcmaﬂy with regard 10 the -

-tompotmon of. micellss containing lecithin and salts
of thebile: -aads With concenirations of bile acids of
5. per lDE ml of D;0 oz CDCY, thelr sindiss were
“somewhial ﬂmmuad because of solubility. Since bile -
acids. may oceor in biclogical ;Spemmens at wuch :
Icwer goncentralions, we havp mveshuaieﬂ *Ihe L
feasxhﬂny of ana]ysns of migregram quaniiiies with a
"1ID0MHz NMR specnomefe:, Results. Ie;mxlesi here
“‘demonstrate the ability 1o identify small quantiiics
wof four common bile acids as their methyl esters, as
the 1runeﬂw}511yl {TMS3) ethers of these B‘ftt,l‘a
(ﬂer.wain?es comumonly wsed in glc or gle- ms dna]ysm)
1ZD:r as !hezr combmed TMSz esitrssiaers '

E“52_ Matersals and metho:is

]DEN'HFICA‘TEONi OF BILE A" ]DS AS THEIR DERIVA"IVE:: BY HOG MHZ

Lo .z,Um.?ﬂ.szU Schaoio,, '1 d:r:me, -_.rﬁ.
SI Loms M’isso:m 03‘104 LSH R

gas liguid lei»mam‘ o

vamved £} 'Mmch =9?«;

. f:h::ia'te {C) were prepar%:l fnam ﬁze Tree af'lds "\wm -
- yliazomethane [3}. TMqlwﬁBnYﬂUVED wers pmpared .

~ from tiese methyl esters, or from the free bile zcids
'wﬂh a mixture of hemmethyid _iaz:me I[}TMDS)ﬁ _T -

uunei}*}m:.ﬁ_y] eiloride, and pytidine [5]. Excess

. so]vemt and ; nagehis wars remm!ed in'wasuo prior to .
pmr shz dies Samples of :apprmglmaiei v 2 mg of the ‘j_’ g
- esters were dissolved in 0.5 mi of CDCI; containing . '
| 25% CHCIL, and 31—2 1 of tetramethylsiane as G
~ intermal Tef fereness. The Vamm Mode] HA-300 N‘Si‘%

specizomsier was locked on th~ chioreform signal

and szanned upﬂeiﬁ towards tetramethylsilane. For - 2

samplas of Jower concentratibn (~ 0.25 mM) S
repaiitive scans were cnmulated with a- Model C- 1024
tire-nveraging compuier (CAT]. -

'-3 Rf:suits ﬂIlﬂﬂ]Sl‘.‘:HSS}BH ‘7 R

Tme {hammi s}mis fm £he fC-'?i C-19 nnﬂ - ‘}

S *net’m] groups of the mﬂth}l esters of hihorhomh -

(L), &renaémxycho_ate D), dEDX)?LﬂD_E'.{P {B0),.

- and cholate {C) are given in Hz in izble 1. The. pmicm’l
resonance Of the meﬂwl estar appeared in: all PASES . '
. at 366 Hz. The C_-’?J :me*hyﬂ group zppeared asa.

doublet’ 17:8] w tha coup.hrb eonstant of aboat

-+ “5Hz [B].The deshielding of the:12¢-hydroxyl groupi :
T '_,_nn ﬂns double'r;

] clea.ﬂy shown by 1he values of 97 -
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BLE Lhﬂlm:holaw, CIB ‘chenndenhythojate, DC deow»
‘ rhola e & x:ho!me A‘ﬂ walues are }]z mlmwe ?m tetx&

: C T]us diff erence suggesteﬂ ihat Ihesr-: th:ree de;rwa- I
: hves could- be identified in a mixiure, parimu]aﬂy ai B
“asweep width.of 50 Hz. The lower cirye.of fig. 145 .
‘the summation bf 140 scans of a mixture of approxi-
'Qmaiely 50ug of each of these three com pounds (CB Y

PCand CYin 0.5 ml of CDCl; —CH(‘];., {3:1).The -
upper curve {zesv]ved sean) shows clearly the C-18
r"'methyl gmnps of cholate {70 Hz), ﬂeoxycholale )
(68 Hz} ard chanodeopﬂycha]ate (6{3 Hz). The C-19

mnmhyl group of deoxytholate {91 Hz} was separaiad,:,_:, E
- LRl _rmeihy] }ay.dm*xy cholanates, ‘From 1of 10 bottom: methyl

“from those of cholaie and u:henodboxyc}:oime :
{90 Hz) and the d@ublt*t of the C-21 methy] gmup
of. &ach. of the znmponents could be dxstmgmshedu

mhese dama mndmam zhat as htt]e as 2 5 p.g of ear:h vﬁf .

. a‘t 366 Hz {ﬁg‘ 3} ’I’he cherm;:a} sh]fts f 01' 1}1& dm}b}et

'M[ziy;j o74.

i
S T

FW 2 IOD MHZ PMR apm:*ra nf Inmethylsﬂy] Bthm; nf

li‘t‘lochclate (L) {1.87 mg), metthyl ﬂbenﬂdwxyzhohia ECDD .

;' (2.53 mEs: methyl -ﬂeoxychﬁlaie {DCY 2, 32 mg); methyl .
- gholate {C) (2.11 r;ng} in 1Dtal "l{ﬂhmB nfﬂ-S ml of: LDC:;;—- .
-CHCJ3 (3 1} i - - . .

}.- __";‘Ih'ese cnmpnnents Jcmﬂd 'bz detnvcie& in ﬂ'us II]aIlI}"I 5
©ina 25 plmicro tabe. L

A similar mVEStl,gai’mn was undeﬁakm u"f e

o lchemzca] shifts of the TMSi eihers of the methy’l asters. -

of these bile acids (tab;e ]} The methyl ester persists
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o acids and ths;
Uy E‘Hgt‘landlmcﬁne at concantrations of D.1-1 3. Hase .
"~ and Hase 11 1] 'hzw’ mspari;,d d‘\é: ,uanntam/e deter~ -
o mination of organic hyﬂmvy] EToups by means of
- ;wjmethyhhl derivatives, }:anmuiaﬂy with meihy}
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Fip. 3. 10D MHz PMR spectra of miiarss of imethyisilyl -

"ciners of methyl hydrexycholanates. Upper panel: Mixioze -

~of the four mrf"pnhnﬂs"' L {291 mz), CD {2.41 me); DC
12.40 'mg); L (202 mg). Lower panel: Mixtore of compound
D '{2 ‘72 :rrg} dnd @omprmnﬂ DC 112 67 mg) :

7Df m TMSi eﬂ*zr;s of these Bmmpﬁunds {CD and DC)
WAS pmpnreﬂ for pmz. analysis(fig. 3). The single

“peak due to the C-18 meihyl groups from the mix- -

ore of ihwe four derivatives was not resnh*eﬂ at ihis -
, con«r:enira’hnn {—u 10 mM) Hnwevcr, the two peaks :
at 65 and 63 Hz, respectively, sbown for the mixture-
‘of the two compounds {DC and ﬁ”D) demonstrates
‘the abﬂmf to distinguish one of these components
“in the presence, of ﬂppm:ﬂmﬁwhely ar equal quaniity
- of the other. Tle- shaz]:s peaks at 10- 14 Hiz are IhDSB
‘of the TMSi ethers a1 C-3; C-7 and C-12. Similar
_peuks were observed for the TMSi derivatives of the

' fre= bJﬂe 22ids; the chemical shifts for the C-21, C-19

cand C-18 methy] Zroups are the same (wﬂhm 1Hz)
: as '}mse cbserved for the TMSi ethers of the methyl
“esizrs, The TMSi ester showed a strong sharp peak -

ul ?? Hz A :subsaqueni manuscnp-i will dsal with =

these and piher: derivatives in greater detail: The -

TMS:L ﬂenvalweg are remrarl\ably sizble in *CDCIg ; ih,er '

prarspectram of a sample of the Tris TMSi ether

s mjdenhca] Wlih ﬂlai «01' ﬂle freshly preparéd
| 'a]_‘-'.-‘ . "_,f"- o

of methyl cholate raken 38 days after its ;Preparmmn s '15 ] Elhon M. B, Vialsh, &

S _‘—:Ma)‘ ‘ -1-_ 9?‘4

Smae " .ﬂPL Lon o:t" thﬂse, sw&:es Lszbfmz and
: CIGT S_“pv cira vsf several bile'
21§ mifﬂzbm ,-H;zClz —CD;C}Q or’

esters of hydrexy fatty acids and certein §emary
deohiols and phezamls- Sa;r'}t!lé-s of 201060 mgweze o

studisd with a Vﬁnm A6 N.MR sr:ec?mmete.., il
. height of the integrals of ihe TSI signal was coms
" - pared with’ that of an internal sianda:rt. {p-mﬂm— :

:_ ,aaeiopheﬂmne) Dutton et &] :
a "smnlm studieson by droxy ﬂelg:, OF low 1 mol{*cﬂax'

“weight, and suggest that mea suremenis-can be made

fi’?} have undertaken | -

d,:recﬁy on fractions JSDIath hy gas—-liquid wchmmaio-

' praplw “The pmcedurw esa:nbea heze indicate that

amples of methyl esten or. mbﬂayl ester THESi

-ethers (2—5 pg) prepared for nse in analysis | ﬂm glé
- or ge—ms are utilizable also for PMR amlysr; by
- feplacement. of the sokveni with ‘CDCE CHCla {3: I)

in DDHGE"JI]’BIJDHS nf %DLBD b

_ A&nuwlgdgemnﬁﬁ .

“These STLdJBS were suppmtad by g:nm HL-{M 8'3'8

: fmm the 1.5, National Institetes of Health. The
anthors are gratefnl to D1s. T. J. Cmpkey and J. H.
- Forsherg of the Department of Chemisiry for |

assistance in use of the Varian Model HA-100 NMR
spectromeier.
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