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I&in,smetabolite 0fIeariaCretac~ VcurBeymaham been 

shorn (1)to oon+walnlmole eachof&yoine,+Limfne,+uoinoud 

+bydrc@odecanoio aoid, and 2 molw of +.line, linked in a ayolfo 

stnmture. Pudal addhydrolysis Micatedthatglyoineru attaohed 

virmmidebomltothe c.wboql ftmctionof the -acid. Mild 

aualine&drolyeie affoHadiasrilc acffl,mlopm+kl&nlr-acylpeptid~ 

in which @line KM identified as the C-tenuinal amino acid. It wee 

oonoludedthatisszriinconWnedthe sequ+nce4-vaJ.ine j D-p- 

h@roq&&~~~~io aoid j &yoinebutthe otier oftherudningsmina 

aolda loll not determined. 

In a recent series of papera (2,3,4) it haa been dronetzmted 

that mass speotrometrg can be used to obtala the complete etruoture of 
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M~lm~peptidoli~pld,~edaplW8rork,apmo~ 

M developed formho aoid sequenoe aualpis ofoligopeptlder aa their 

Saoyl eetun (5). We now report the establlshmnt of a oanplete 

Btnlotm.e eorleoriinbythiemethcd. 

Aboutl~pe""ofisaciia.waemnmtedonthecmdofaoerumio 

direotineertion~oberhlohrae thmadmitted tbrou@ a-mama look to 

theionmxroe 0fanbmoiatedlIPoctrioal hIu&.rierlS9maar l pestrmeter. 

The eample wes heated by heating the ion ohember dth which the aobo TM 

in oontaot,andthemass qeotxumwas soameddththeresolvingpwerof 

the in&rmentsetatlOOO. ThemamOs ofaeveral palm inthe speotnxm 

TW) then mm very accurately at a reeolution of about 15,000. 

'phe low resolution epeom is ehom in Fig. 1. Ihe moleoulm ioa 

18 observed at "/e 637 end the mass meamremntomMlrmsthemoleolllPr 

foxmlaC3*pR~. Althou&the ~tationpatternae arholelr 

eamdiatoaqle.x.,peakeare obeemed~hiohomldoorree~toeimple 

oleavege of'the peptide box& which bae been shown to ooour in other natural 

peptidee (2,3). For exmple, the peak at m/e 522 is due to C@5OlQO5, i.e. 
the loss cf Gjly0.p 'Ibis could correspond to the'oleavage of the ring 

sad loss c,f the terminal v&line unit. Ihe peek at m/e 451 could then be 

due to furthezloee of an alanine unit, timam meaeurment show the 

"/a 451 peak to be due to C#45H94+ dAoh ir In mmnent fith tbir 

Lnteqmtation. !lbe peak akm/e 337 ir due to C@3382O3+ and thin mmld 

be=lsL-dbythefw&lo SSofa l~Oineplrita000m~~~~ 
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hydrogexltrensfer. Howver, this psakis probablVbetterexpl&mdby 

trausfer ofahydrogenatmdth initial ringoleavage followedby 

ailnplo cleavage of the peptfde bomi e.g. 

[~3(Q+~~~~ I_ 

At this point tha, the sequenoe is: 

-Leu-Ala-Val- 

lhe peak at m/e 238 due to C+$fO2+ represents 

unit fma m/e 337 end that at "/e 181, C&910+, 

glyoiueUpStMll~/o 238. 

further loss of a valine 

results frcm loss of the 

All these peaks oauonlyberationslised with the follosiug sequence 

ofmlliuc acids iniseziim 

cz3(QLJe - yH’ O - “y%l 

Y2 Ala 

co I Ly-vsl-Lsu 
Since the mass spectnm contains several intense peaks due to ring 

oleaosge other than at the la&one grcup atxl Mher cleavages either of 

or adjacent to the peptfde bonds, e.g. "/e 509, 480, 438, 410, a check on 

this smfno mid sequence was made. 

Isa&n was saponified aud a portion of the acid esterifled 

with diasmethaue. The rematnder was treated with carbosypeptidase 

A for 18 hours and the chloroform-soluble acid& product (1) treated 

with diascmethaue. The low resolution nsss spectra of methyl fsariate, 

l8.p. 202-203O c 3285, 1747 cm-', end methyl desvallnoissriate, m.p. 

106-1&8°,V~ 3280, 1748 cm-l, were run in the same way as that of 

isariin and several ac-te mass me asurements were sgai.u carried out. 
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The rwwltr &vm oxwllrrt ooafim4ticp of the a&la soid l quamo 

det- aa the 8pw~ of iuciim IfMlf. 

SIB low real.ution man of a&+ iaariate ia ahom in p&* 2. 

Bm apmotd molmnbr ion im observed at m/o 669 cmd mam memaaaat 

ooaflam tha molwular fob of C34QlV508. A relatively intame pesk 

at Y-18 is otmrvad, d the ibpmltation ir them -o&l of this typ 

ofpsotilk(5). Poimofpuk41e4u4prtoo?zwl~toM+~ 

(H-lB)+ 4re obmrved due to 4kple ole4v4g~ of the peptide M. TJmeo 

prb ocour 4t % 539 plrd 521, 468 a 450, 355 and 337, 256 end 238, then 

199 ud l&l. slis glveotho amino raid l quenoe in methyliis4ri4te,44 In 

184ru.n itreli: 

%J BMO ape&mm of methyl daavalinoisarl4te exhibited the expeoted 

ma14au14rio44tm~e 570to@herwith 4nore interim peak 4t 571whiohmass 

mallrm~t ohowed ma due to c29Eyp407 (lnoleoular? ion + H). Paim 

of pde ooammd at “/a 460 a& 450, 355 ad 337, 2% a& 238, then 

199 and 101 oolm8pcaaq to thorn faua in methyl isaristo ard 

mwporting the mine aold mquaoe given above. Ihe porition of 

sld.tu w a-ed 4 4drszino~i~ (6) of demalinoieariio acid. 



2789 

f 

!! 
i 

8 



2790 

&eulte of Aoourate Ham Heamrfm~te 

637 637.4421 

522 522.3781 

45r 451.3394 

4)s 9) 43cw9 

b) 43.2593 

410 410.2781 

337 337.2479 

238 238.1802 

181 181.1591 

Methyl Isariete: 

669 669.4702 

539 539.3795 

468 46e.3449 

355 355.2605 

256 256.1912 

181 181.1593 

RoterMassm B ehouxl the “/e lgg peek to be due to 

%#l$2%+* ale ion obpiawly c8mot cmtain the aoyl gralp. ltle 
laok of 8 peak due to “/e 181 (CI&~O) + E20 is not too mrpriw 

6kroe inthim 0888, the "apbydro*i~ a3(c82)8 w-d= b. 

afforded additional stabilfration by the preaenoe of the double bond. 

No.21 

Difference had,) 
frcmmeamardd~ 

- 0.7 

0 

+ 0.6 

+ 1.5 

+ 1.1 

0 

+ 1.2 

+ 0.5 

+ 0.1 

- 2.5 

+ 1.4 

- 1.2 

- 0.8 

+ 0.1 

- 0.1 
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