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Kev Word Index-ZZerl IIWW Gtamlneae corn, Indole-3-dcetlc dcld esters myomosltol, myomosltol glycosldes, 
MS trlmethylsllyl ethers pentdmethyl-myomosltols myomosltol arabmoslde myomosltol galactoslde 

Abstract-CC-MS propertles of three isomerlc esters of mdole-3-acetlc dcld and myomosltol three esters of m- 
dole-3-acetic acid and myomosltol arabmoslde and three esters of mdole-3-acetlc acid and myomosltol galacto- 
side are presented MS fragmentation patterns for the four possible pentamethyl myomositols are also shown 
These data indicated that the arabmose, and galactose of the glycosldes were m the pyranose form and that C-l 
of the sugar was linked to the 5 hydroxyl of myomosltol Homologies m fragmentation patterns for the esters 
and the glycoslde esters together with knowledge of the propertles of 2-O-mdole-3-acetyl-myomosltol permltted 
identificdtlon of one of the drabmosldes as 5-O-~-arab~nopyranosyl-2-O-rndole-3-acetyl-myo~nos~toI and one of 
the gci\dctosl&s as 5-O-o-galactop~r~~nosyl-2-0-~ndole-3-acetyl-myo~nos~tol The remammg two GLC peaks 
observed for the arabmoslde were then, most hkely, the two mixtures of dlastereolsomers I D- and 1 L-~-O-L- 
arabmopyranosyl-l-0-mdole-3-dcetyl myomosltol and 1 D and 1 L-5-O-L-arabmopyranosyl-4-O-mdole-3-acetyl- 
myomosltol The remammg two GLC peaks observed for the galactoslde would then be the 1 D- and I L-~-O-D- 
galactopyranosyl-l-O-mdole-3-acetyl-myomosltol and 1 D and 1 L-5-O-o-galactopyranosyl-4-O-mdoleacetyl- 
myomositol 

INTRODUCTION 

PREVIOUS pubhcatlons from this laboratory have described the Isolation and charactenza- 
tlon of esters of mdole-3-acetic acid (IAAW and myomosltol, myomosltol arabmoslde and 
myomosltol galactoslde 2-6 The purpose of the present report 1s to present additional 
GLC and MS properties of the esters isolated from Zea mays, to provide data on the lmk- 
age of the sugar to myomosltol, and to prowde MS characterlzatlons of the pentamethyl- 
myomositols 

* This work was performed whde on leave from the Sumltomo Chemical Company, Ltd Japan 
t Ahhrec~ut~ons usrd IAA (or ROH for figs dnd tables+ndole-3-acetlc aad, RO--mdole-3-acetate, R-- 

the mdole-3-acetyl ra&cal, TMS (or T for figs and tables~trlmethylsllyl, TMSOH (or TOH for figs and 
tablesttrlmethylsllanol, M-the molecular Ion, G-the sugar moiety of the glycosldes, or GOH If the departmg 
group retams d bridge oxygen plus hydrogen I--the mosltol moiety 

’ The cychtol nomenclature used follows IUPAC Tentdtlve Rules (1968) European J Blochrm 5, 1 There are 
6 possible mdole-3-acetyl myomosltols and usmg this nomenclature they are designated as the axial-2-O-ester 
dnd the 5 equatorinl esters comprised of the 5-O-ester dnd the two endntlomorphlc palrs I D and 1 L dnd 4 
I) and 4 L The GLC peaks observed are most hkely attributable to the 2-O ester, the 5-O ester and the two 
pairs of enantlomorphs 1 D and I L and 4 D and 4 L 

' LABARCA, C , NICHOLLS, P B and BANDURSKI, R S (1966) Blochem Blophys Rrs Commun 20,641 
3 NICHOLLS, P B (1967) Planta 72,258 
4 UEDA, M and BANDURSKI, R S (1969) Plant Physlol Suppl 44,27 
5 UEDA,M ANDBANDURSKLR S (1969) Plant Phwol 44,1175 

’ ULDA, M . EHMANN, A and BANDURSKI R S (1970) Plrrnt Ph)vol 46,715 
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RESULT5 AND DI’5CUSSION 

Isontr, lvn of the IAA-m~~tto1\ utzd IAA-itto,tro/ r/lw\tdt~~ 

The structures of the 2-O-esters of IAA-myomosrtol and the IAA-myomosrtol glycostdes 

are shown m Frg 1 That one of the tsomerrc’ IAA-mosltols. isolated from Zru rna~‘~ was 
the 2-0-(axial) ester was suggested by its slower moblhty on paper and TLC chromato- 
grams, 2 3 its higher mobthty on SephadexS and Dowex columns,’ and Its lower retention 

tunes on srhcone gum GLC columns 6 Later the axial structure wds cstdbhshed by com- 

parison with duthenttc synthctrc material3 and by NMR comparison of the chemlcdl shaft 
observed for the equatortdl proton of the naturally occurrmg IAA-mosltol and synthctrc 
2-O-dcetyl-myomosrtol 8 The MS frJgmentatron patterns for the 7-O-ester and for tv+o of 

the three, resolvdble. equdtorrdl esters dre presented below The thud resolvable equdtorlnl 
ester has recently been observed 7 Based upon edse of formatron from the 2-O-ester the 

most abundant equatorral ester may be the mixture of ennntromers I>L-I-0-mdole~e- 

tyl myomosttol The remaining peaks described here and elsewhere- would then be 5-0-1~ 
doledcetyl myomositol dnd the mrxture of endntiomer s IX-4-0-rndole~etyl 

myoinositol 

OH 

OH OH 

The esters shown are 2-O-lndole-;-dcetvl-m~olliosltol Bz 5-0-1~-ar,ib1nopq1 dno~yl-2-O-~ndole-i-dcet~l- 

mqomoatol B,, 5-O-u-g,~l~~ctop~r,~n~~~v~-2-O-~ndole-~cet~I-m~otno~~tol B, T’ht fi_ru~c I\ ‘Id‘lpted from 

Ehmann and B‘mdur\kl ’ 

The IAA-myomosttol arabmoslde and IAA-myomosttol gdldctoslde of Fig 1 dre ctlso 
shown as 2-O esters although NMR characterlzatlon dnd comparison vvlth dUthentlC syn- 
thetic IAA-mosrtol glycostde hds not yet been dccomphshed In vlcw of the low con- 
centrdtlons m which these compounds occur such characterlzatton 1s presently tmposslble 
Moreover, the structures cannot be established by hydrolysis of the glycostde to 
IAA-mosttol since, owing to acyl mtgration, d mtxture of dxial and equatorial 

IAA-mosrtols results following glycosrdase cdtdlyzed removal of the sugdr from the glyco- 
side 2 Quantrtatrvely, hydrolysis of the equatorial IAA-mosrtol dr‘tbmosrde’ does lead to 
the formation of mainly equatoridl IAA-moatols” nnd this may provide a means for char- 
dcterlzatron If the IAA-rnosrtol glycosldes behave andlogouvly to the IAA mosltol\ with 
respect to MS fragment,ttron p,tttern$ then it IS possible to rdcntrf\ the Lt~rJ ester of the 
glycosldes, ds is shown below GLC retention ttmes ,md chromdtogidphic properties, to 
be published elsewhere support the conclusrons from MS l’rngmentntron patterns The 
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remaining two esters observed would then be the ~~-1-0 pair and the ~~-4-0 pair since 
the 5-0-position 1s occupied by the sugar Thus for IAA-mosltol-arabmoslde and 
IAA-mosltolgalactoslde, 3 isomers are possible (the axial 2-O and the two mtxtures of dla- 
stereoisomers, DL-I-O- and ~~-4-0) and the expected 3 isomers are observed 

MS of trzmethysdyl-IAA-myomosztols 

The three lsomerlc IAA-mosltols studied here gave almost the same ion species, varying 
only m then relative abundance, as 1s shown m Table 1 Peak 3 lacks some Ions owing 
to the smaller quantity of this isomer dvailable relative to peaks 1 and 2 but is very similar 
to peak 2 

TABLE 1 RELATIVE ABUNDANCE OF IONS IN THE 70 eV MS OF TRIMETFIYSILYL ETHERS OF THE IAA-MYOINOSIFXS* 

mle Peak-l 
Isomers 
Peak-2 Peak-3 

Ion species 
Origm Ref 

13 
103 
129 
130 
133 
147 
157 
169 
189 
191 
204 
217 
265 
271 
291 
293 
305 
318 
343 
361 
390 
403 
417 
433 
502 
507 
523 
607 
682 
697 

100 
85 

130 
85 7 

56 
363 
85 8 

18 
16 

17 8 
111 
23 7 

30 
19 
20 
25 
72 

20 7 
58 
06 
30 
20 
13 
42 
06 
18 
05 
_ 

01 
47 

100 
75 

133 
54 5 
54 

317 
89 8 

76 
26 

19 1 
115 
27 2 

38 
21 
25 
34 
98 

28 1 
46 
09 
26 
09 
22 
46 
05 
25 
- 

67 
01 
51 

100 
64 
92 

45 2 
71 

306 
106 

18 
31 

13 7 
73 

220 
_ 
- 

18 
22 
60 

150 
29 
- 

13 
09 
20 
28 
- 

18 
_ 

07 
- 

20 

TMS 
I and ROH 
I and ROH 
ROH 
I 
I 
ROH 

1 
I 
I 
I 
I 
I 
I 

I 
I 
I 

M-307 
M-294 
I 
I 
M-(Me + 2TOH) 
M-(Me + ROH) 
M-R0 
M-TOH 
M-Me 
M 

9 
9. 11 
9: 11, Fig 2 
11 
9, 10 
9 
9, Fig 2 

9 
10 
10 
10 
Fig 2 
Fig 2 
10 
10 

* Ions orlgmatmg from mosltol, (l), which dre analogous to those derived from sugars or mdoleacetlc aad, 
ROH have usually been previously described ’ ” M deslgndtes the molecular ron TMS 1s (Me),% TOH IS 
(Me),SIOH Ion abunddnce 1s normahzed to /u’e 71 = IOO”,, 

A striking feature of the MS 1s the relatively high abundance of the molecular ion as 
compared to the mtenslty of the molecular ion of TMS ethers of simple sugars’,” and 

9 KOCH~TKOV N K and CHIZHOV 0 S (1966) Adt Grhohydr Chm 21.39 
‘” D~JONGH, D C, RADFORD, T , HRIBAR, J D , HANESSIA~, S, BIEBER, M DAWSON, G and SWEELEY, C C 

(1969)1 Am Chenl Sot 91,7 
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the cychtols ’ ’ possibly owing to n stablhzmg effect of the IAA moiety The occurrence 
of Ions cdn be explained by the followmg reactions ( I ) Ehmmatlon of Me . TMSOH RO 
or ROH from M (2) Ring cleavage of the mosltol moiety of M (3) Degrddatton of the 
mosltol moiety startmg from m/e 523 (4) Degradation of the IAA moiety startmg from 
m/e 157 

The difference m fragmentation patterns among the isomers mdy be summarized as fol- 
lows (I ) Pedk 1 lnck\ the ion at m’c 607 ,md hds msteCld n peak at m’t’ 521 The ion ‘It 
m/c 523 can be expldmed by the preferential ellmlnatlon of IAA Pe‘tk 1 I\ IAA-2-O- 
myoinosltol dnd this preferentldl ehmlndtion of dn dxidl substltuent is cxpectrd (2) By 
contrast, peaks 2 and 3 lose d TMSOH more easily than ROH dnd produce dn ion at m/r 
607 Peaks 2 and 3 dre equatorial esters but complete structures cdn not be asslgned Peak 
2 may be DL-I -O-mdoleacetyl-myomosltol smce It is most abunddnt and rmght be expected 
to be formed by CIS acyl mlgratlon (3) The ratio of ion mtensitles nt m/e 157 compared 
to m/e 130 IS peak 1 < 2 < 3 These ratios, see below, dre useful m establishing homolo- 
gies 

The fragmentation path and possible structures of Ions which have not previously been 
described are shown in Fig 2 

FIG 2 Po’iStn~I f RAG&f1 YTATIOU OF IAA-IW~TOL f SlLRS 

Frdgmentdttlon pdthwdtys dre hhotin for the trlmethylallql tthers or dn equatorA IIt-l-O-ester, ‘md an 
axial Z-O-ester The molecular ton M + IS at mdss 697 smc~ the mdolyhc nitrogen I\ not vlylatcd 

The mass spectra of the TMS-myomosltol glycosldes obtained from the IAA- 
myomositol glycosldes were exdmmed nnd compdred with t&o known mosltol glycosldes 
(T‘ible 2) 
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TABLE 2 RELATIVE ABUNDANCE OF IONS IN TKE 70eV MS OF TRIMETHYLSILYL ETHERS OF THE M~OINOSITOL 
GLYCOSIDES* 

mle 

mos- 
arab 
G-l 

Glycosldes 
inos- galac- 

gal tin01 
G-2 G-3 

mos- 

glu 
G-4 Origin 

Ion species 

Type Ref 

73 
103 
115 
117 
129 
131 
133 
141 
147 
157 
161 
169 
189 
191 
204 
217 
221 
230 
231 
243 
253 
257 
259 
265 
271 
291 
293 
305 
318 
319 
331 
341 
343 
349 
361 
369 
377 
433 
451 
479 
507 
523 
529 
539 
569 
594 
603 
641 
654 
683 
755 
783 
795 
843 

100 
111 
26 
35 

149 
30 
54 
07 

358 
28 
29 
17 
34 

42 1 
120 
54 3 
98 
45 
29 
22 
+ 
03 

124 
31 
09 
22 
73 
95 
63 
92 
09 
11 
27 
25 
03 
14 
02 
95 
- 
- 

09 
05 
- 
- 
- 

03 
- 

11 
- 
- 

15 
02 
- 
- 

100 
144 
06 
36 

204 
30 
47 
05 

400 
17 
11 
32 
38 

300 
226 

500 
82 
44 
32 
44 
+ 
07 
06 
40 
25 
30 
43 
90 
41 
67 
23 
12 
25 
03 
93 
11 

_ 

52 
04 
01 
12 
03 
- 

03 
04 
- 

07 
01 
22 
05 
- 

02 
01 

100 
32 1 
06 
33 

18 2 
33 
44 
05 

37 0 
21 
09 
52 
36 

37 0 
173 
562 
82 
53 
32 
55 
02 
06 
08 
33 
40 
33 
45 

14 1 
49 
73 
23 
12 
40 
02 

17 5 
11 
02 

114 
08 
_ 

08 
12 
_ 

06 
05 
- 
- 

59 
03 
03 
01 
- 
- 

02 

100 
164 
07 
51 

180 
37 
48 
07 

42 2 
24 
10 
36 
41 

359 
127 
39 9 
96 
58 
46 
55 
07 
12 
09 
28 
55 
43 
52 

149 
54 
74 
24 
20 
33 
02 

266 
12 
06 

149 
26 
04 
13 
08 
11 
15 
05 
- 

05 
53 
26 
12 
04 
- 

06 

P&H 
P&H 

P 
P&H 
P&H 
P&H 
P&H 
P&H 
P&H 

P 
P&H 
P&H 
P&H 
P&H 
P&H 

P&H 
P&H 

H 
P 

P&H 
H 

P&H 
P&H 
P&H 
P&H 
P&H 

P&H 
P 
H 

P&H 
H 
H 

P&H 
P&H 

P&H M-G 
H M-421 
P M-294 

P&H Jl 
P&H Hl 

H M-307 
P&H B2 

P M-Me-TOH 
H M-Me-2TOH 

P&H B,-Me 

9 
9 

KI 
9 
9 

HZ 

G 
9, 10 

9 

A3 
9 
9 
9 
9 
9, 10 

9 

E3 
A2 

A3 
9 

9, 10 
10 
9 
10 
9 

10 

A, 
A2 

10 

Al 
m/e 569-TOH 
M-Me-GOH 

M-GO 

Fig 3a 
Fig 3b 

Fig 3c 
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,nos- 
ardh 
G-I 

Glycosldes 
,“o+ g&L- 

gn’ tmol 
G-2 G-1 

InOb- 
glu Ion specle~ 
G-4 OlIgm Typt Rcf 

885 _ 0 5 0 1 0 5 H M-ML -i-OH 
XX8 02 - _ - P M 
975 _ _ + OS H M Me 
990 _ 01 0 I + H M 

* The glycosldes dre inosltol drablnoslde (mos-drdb) or mosltol galdctoslde (Ino+gdl) derlked hq dikdhne h)- 
droiysls of the IAA-esters ’ GdldLtlnol v+dS d Lommeraai sample and lnoartol glucoslde (knob-glu) \ids from pidnt 
phytoglucohpld Ii The olwn of tht puk\ ‘trc &whcd ‘ti humlde (H) oi pentoud~ (PI The r\pc of structw 
19 dLcordmg to the clawfic;tlon of Kochetkov and C hlrhovH and refertnce I\ mddt to p~i~~ousl) descrlhed fiag- 
ments or to Fig 3 for new fragments G deslgndte5 d depxtmg sugar molet) dnd GO the sugar plus glycosql 
bridge oxygen Ion dbundance IL expressed r&tlvc to WI:C 73 = 100 ThL ~ s,gn medlli the !on Wd% not dctect- 
able dnd tht + slgnlfics the eon \\&(I just detect‘rble 

The orlgm of the fragments are as follows (1) Ehmmdtlon of Me-, TMSOH G-, GOH 

or IO- from M (2) Rmg cleavage of either mosltol or the sugar moletj For most of the 
ions produced by the latter reaction the types of ions conform to those described by 
Kochetkov and Chlzho\ ’ Analysis of the frdgmentatlon patterns (259 and 149 for the pen- 
toslde and 361,451 and 539 for the hexoslde) obtdmed for the TMS-derlvdtlves ‘tnd com- 
parlson with those described for the methylated dlsaccharldes showed that the mosltol 
IS bound to C, of the sugars That the reducing group of the sugar uds not free was also 
shown by the failure of the glyco?ldes to form d methoxlme derlvdtlve under condltlons 
where known compounds formed d dcrlvatlve I3 (3) Dcgrdddtion of the mositol moiety 
stdrting at m/C 523 (4) Degrdddtion of the sugar moiety stdl ting dt /?J(, 149 (pcntoslde) 
or m/c 451 (hexoslde) Some structures, not previously proposed die shown m Fig 3 

bT m/e 888 
i 

bT 

m,. 569 *,e 594 
(a) (b) 

CH,OT 

//CH-OT 
H*O-c, 

-CHAT 

m/e 990 bT 

m/e 683 

(C) 

Chdracterlstlc hedvy low m the 70 tV MS of tnmethvlsllyl ethers of myornosltol glycosldes (a) and (b) 
Fragment Ions derived from d myomoaltol hewosldc by ehmmdtlon of 107 dnd 421 respectIveI, from the 
molecular ion (c) Fragment ton derived from d myomosltol pcntoslde hv ehmmdtion of 194 from the 

moieculdr 101, 
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The MS of the mosltol hexoslde derived from the IAA ester (G-2) 1s different from galac- 
tmol, 1 L-I-O-r-~galactopyranosyl-myomos~tol.’4 (G-3) or mosltol substituted with glu- 
cose on the 6 posltlon from phytoglycohpld (G-4) l5 A careful study of these spectra nught 
be sufklent to determme the structure of the mosltol glycoslde wlthout permethylatlon 

TABLE 3 RELATIVE ABUNDANCE OF IONS IN THE 70eV MS OF TRIMETHYLSILYL ETHERS OF IAA-MYOINOSITOL 

GLYCOSIDES* 

Glycosxdes Ion species 

m/e Peak-8 Peak-9 Origin Trpe Ref 

73 
103 
129 
130 
133 
147 
157 

169 
189 
191 
204 
217 
221 
259 
265 
271 
291 
293 
305 
318 

343 
349 
361 
390 
417 
433 
479 
563 
607 
609 
653 
682 
697 
739 
868 
880 
883 
970 
973 

985 
1060 
1075 

loo 
10 1 
11 1 
37 8 

75 
35 8 
38 8 

28 
35 

156 
44 3 
30 2 
156 
23 2 

16 
37 
15 

_ 

28 
35 
49 
46 
+ 
+ 
+ 
20 
02 
04 
04 
4 
06 

+ 
21 

+ 
02 

+ 
- 

38 
- 

100 
99 

119 
23 6 

77 
39 8 
29 2 

23 
34 

120 
52 8 
212 
21 2 

23 
24 
32 
08 
06 
25 
26 
28 
07 
84 
- 
_ 

18 
_ 

03 
03 
02 
09 
01 
19 

+ 
- 

007 
- 

02 
- 

003 

005 
14 

P&H 
P&H 
P&H 

P&H,ROH 
P&H 
P&H 

P&H ROH 

P 
P&H 
P&H 
P&H 
P&H 
P&H 

P 
P&H 

H 
P&H 
P&H 
P&H 
P&H 
P&H 

P 
H 

P&H 
P&H 
P&H 
P&H 
P&H 
P&H 

P&H 
P&H 
P&H 
P&H 

P 
H 
P 
H 
P 
H 
H 
H 

A2 

A3 

9 
9,ll 
11 
11 
9, 10 
9 

9 

9 
9 
9 
9 

10 

9 
10 
9 
10 

10 

10 
10 
10 

m/e 653-RO 
m/e 653-TOH 
m/e 697-TOH 

Fig 4a 
m/e 697-Me 

IAA-Inosltols 

M-Me-TOH 
M-Me-2TOH 

M-TOH 
M-Me-TOH 

M 
M-TOH 

Mm Me 
M 

Fig 4b 

* Abbrevlatlons as for Table 2 

I4 KABAT, E A, MACWNALD, D L, BALLOU, C E and FISCHER, H 0 L (1953) J Am Chem SOL 75, 4507 
I5 CARTER, H E, STROBACH, D R and HAWTHORNE, J N (1969) Blochemutry 8,383 
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The presence of ions of the (B) series for both the pentosldes and hexosldes strongly sug- 
gests that they are pyranose derlvatlves Chdrdctenstlc ions of the E yenes dre found in 
the MS of the hexosldes Although t, ,md E, ‘lrc not cltxr owng to the effect of naghbor- 

mg lsotoplc peaks in the MS of TMS compounds (m/r 887 and 707 respectively) permethq- 
lated galactose obtained by methanolysls of mosltol galactoslde produced the whole series 
of E ions The K, type ion, m/r 115, found m the spectra of the pentosldes, nlso supports 
the pyranose structure of arabmose m our compounds Permethylated drablnose gdve d 
pattern chdracterlstlc of arabmopyranoslde 

m/r 
Glycoslde\ Ion species 

Peak-5 Peak-6 Peak-8 Pmk-4 Pedk-7 Peak-Y Orlgm Structure 

563 16 88 
607 43 42 
609 22 70 
653 33 92 
682 44 II 
697 100 100 
739 35 21 
778 62 _ 

799 _ 73 
X68 53 61 
880 _ - 

883 71 
901 - (64;) 
958 + + 
970 - - 
973 2x 190 
98.5 _ _ 

1060 _ _ 
1075 _ _ 

17 7 37 15 P&H 
17 31 18 18 P&H 
+ 14 18 I3 
31 19 85 46 P&H 

10’0 100 31 100 13 100 40 P&H P&H 
+ 24 + $ P&H 
_ _ 

03 I 
- I’ 

_ + P 
II _ - - P 
_ 06 + 36 H 
+ + _ - P 
_ 04 - - H 
_ + - - P 
_ 

(ii, 
92 95 H 

183 - - P 
- 04 + 18 H 
_ + 62 26 H 
_ 20 - 72 H 

Fig 4d 
n~,‘e 69 7 Me 
IAA-Inosltol\ 
Rg 4b 
M MC-ZTOH 
M-R0 
M-Me-TOH 
M Me-2TOH 
M TOH 
M-R0 
M Me 
Mm Me -TOH 
M 
M TOH 
M Me 
M 

* Ahbrewatlon ds for Tdhie 7 except thdt tn,1e 697 = 100 

In Table 3 typical MS of dn IAA-myomoFlto1 pentoslde (pe‘tk 8) ,md dn IAA- 
myomosltol hexoslde (peak 9) dre given Some of the chardcterlstlc ion specks found m 
the MS of the TMS-IAA-myomositols are nlso observed m the jpectrd of the 
TMS-m>omosltot glycosldes dnd it 1s noteworthy that the motecutdr ion IS abundant des- 
pite the high VW of these compounds A more detailed presentdtlon of the hea\\ ION IS 

given m T,lble 4 From these d‘lt,l It m,ly be concluded th‘tt pedks 5 6 dnd 8 ‘Ire pentocldes 
and pedks 4,7 dnd 9 are hexosldes I ’ This confirms earhcr studies of hydroljs19 products ” 
The fragmentation patterns cdn be summarized ‘1s follows (1) Ellmmdtlon of Me, 
TMSOH or ROH from M (2) Ehmmdtion of the sugar moiety and transfer of TMS+ from 
the sugar to C-5 of mosltol to form TMS-IAA-myomosltol, m/e 697 (3) Rmg cleavage of 
the sugar moiety This cleavage 1s different from that of TMS-myomosltol glycosldes ‘+s 
shown m Fig 4 (4) Degrdddtion of the IAA moiety (5) Degrdddtion of the TMS-IAA- 
myomosltol (6) Degt,~cl,~twn or the Ino\rtol molcty (7) Dcgr,ld,ttlon o! the ‘~LI.~I moiety 
” The peak number deslgnatlon used here dnd w-her’ IS ,uhltlnl y and dots not nellswrllq represent tht ordLl 

of emergence from d GLC column Tht compltxlty of the mixture together ulth the large dlflerenct m reldtlbe 
nmount\ of the cstLrs m any vngle prepnrntlon ha5 neLessltdted ~pe~dl technlqucs to bc pubhshed Llttr ” 
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Reactions (2) and (3) show that IAA 1s bound to mosltol and not to the sugar moiety This 
conclusion confirms that reached earlier’ based on the observation that enzymatic hy- 
drolysis of IAA-mosltol arabmoslde led to the production of IAA-mosltols 

Characterlstlc fragment Ions m the 70 eV MS of trrmethylsllyl ethers of IAA-myomosltol glycosldes Both 
Ions (a) and(b) retam the mdolyl group durmg fragmentation of the glycosyl moiety of both the pentoslde 

and the hexoslde 

Exammatlon of the mass spectra reveals that peaks 1,4 and 6 belong to a homologous 
group since all yield the ion M-R0 Since peak 1 1s 2-0-mdoleacetyl-myomosltol it may 
be concluded that peak 4 1s the 2-0-IAA-mosltol-galactoslde and peak 6 1s the 2-O-IAA- 
mosltol-pentoslde If the high intensity of the ion M-TOH 1s used as a guide, peak 5 can 
be grouped with peak 2 Peak 7 probably also belongs to this group because M-Me- 
TMSOH 1s abundant Peaks 8 and 9 have low ratios of M-TOH to M When the value 
of the ratio of m/e 157/130 are employed as mdlcator@ slrmlarltles m structure of the pairs, 
peak 1 and 4, 2 and 7, 3 and 9 are seen As data are lacking for peak 6 no similar series 
can be made for the pentosldes When the relative abundance of the molecular ions are 
taken mto account, peak 5 1s homologous with 7 and 8 with 9 There 1s no substantial 
difference between peaks 2 and 3 Collectmg all this mformatlon, it 1s most likely that 
peaks 2,5 and 7 belong to the B, type ester where IAA 1s bound to an equatorial hydroxyl, 
and IS possibly the dlastereolsomerlc ~~-1-0 pair Peaks 3, 8 and 9 would then be the 
oL-4-0-myomosltol esters Except for peaks 8 and 9, the other four peaks give ions at m/e 
625 which rmght be the molecular ion of tetra-TMS-IAA-myomosltol or loss of TMS-H 
Peaks 4, 6 and 7 give ions at m/e 1002 and 900 The mass number of hepta-TMS-IAA- 
myomoatol-hexoslde and hexa-TMS-IAA-myomosltol pentoslde are 1003 and 901 respec- 
tlvely Since the ions of the type M-T have never been found m the MS of completely slly- 
lated IAA-myomosltols or mosltol glycosldes, m/e 1002 and 900 should not be derived by 
the reactions M 1075-T or M,,J-T but rather by Mloo3-H or Mgol-H Although varymg 
m amount peaks 4 to 7 gave Ions of the type M,,03-H-Me, M,,,-H-Me, M1,,,,-TOH 
Peaks 4 and 7 gave a small amount of ion current at m/e 930 and 915 These should have 
been derived from hexa-TMS-IAA-myomosltol hexosldes whose mass number 1s 931 
These ion peaks were not strong and were thus omltted from Table 4 Two figures of Table 
4 are shown m pdrenthesls since they dre of doubtful orlgm The U?/C 901 of P-6 could 
be due to contammatlon with hexa-TMS-IAA-myomosltol pentoslde (or loss of (Me), 9 
less one H from 973) and m/e 973 of P-4 might be contarnmatlon from nelghbormg peaks 
although extensive rearrangement from the large M+ 1s possible 

MS of pentamethyl-myomovtols 

In order to determme the position of the sugars on mosltol the methanolysed permethy- 
lated mosltol glycosldes were studied (Table 5) Some possible fragment ions are as shown 

m Fig 5 
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TABLr 5 REI ATIE ABUUDAhCf 13 IOkS IY Mt 70 cV MS OF I’FN rAUET~HYL-Z~~01110VTOLs* 

Pentameth~l-myolnosltols ~md the11 sources 
I ‘345- I24.56- 13456- 12346 Ion 
Me-mos Me-lIlO\ ML-mos Mc-Ino‘ 

GILlcosql- I 4 5 6- GdldC- 1346. 1456 1346 PI ep 
Ill/l’ In”\ Me-Ino\ tlnol Me-~nos Me-mos ML-In03 6 

PI Lp 
7 

xx 9x s 
10 I 300 
114 I58 
11s 60 
117 20 1 
127 I3 5 
129 64 
1 30 24 7 
131 22 0 
143 73 
144 27 9 
145 44 
147 09 
IS4 1 I 
155 I I 
156 09 
157 23 
15x 46 
I59 23 
186 34 
lh7 1 I 
101 02 
21X 02 
219 0 2 
24Y I 

250 21 

84 2 
300 

12x 

51 

I98 
x9 
83 

I02 
20 7 

45 
it 9 

(26 2) 
29 
13 
76 
06 

,::, 
IO 
06 
1 0 
0 6 
89 
I 3 
03 
I 0 

69 5 109 75 0 48 0 
ioo 700 300 300 

II I I48 Ii7 14 
39 41 45 65 

I72 174 164 77 
7x II 8 I4 I 39 

7 0 47 52 35 

128 ‘2 9 22 7 II Y 
20 5 31 2 24 4 1 I Y 

36 62 59 I.! 

37 8 71 7 73 4 6X 

44 60 66 76 

33 17 2x 0 0 

I4 0 9 I2 0 4 

14 1 1 12 0 6 

0 8 0 9 0 9 0 4 
38 24 23 11 
19 49 59 0 s 
0 6 0 6 0 7 0 3 

0 6 3 0 73 0 3 
0 8 Oh 0 7 0 4 

06 I 1 I6 0 3 
II 7 I 5 12 68 

14 02 + 0 7 
0 3 04 02 + 
0 8 17 21 01 

I 
I5 

I 3 
I 3 

+ 

f 
46 
1 1 
, 

+ 

-- 
8 
x 
Fig 5‘1 
Fig 51) 
Fit-’ % 

,rve 2 IX -MeOH 
,i,,(’ 219 MeOH 
w’e 219 HZ0 
M MLOH 
M--Me0 
M-H 
M 

* Abbrev~~~t~ons ‘is for Table 2 Abunddnaes are normahzed to m (’ 101 = 300 

From the MS, It IS evident that mosltol glycosldes derived from IAA-myomoatol glyco- 
sides produce 1,2 3,4,6-pentdmethyl myomosltol. and thus the sugars m the orgml com- 
pounds must have been linked to the 5-O of mosltol The Isomer havmg J free Council OH 
produce more ions dt in/e 201 by ehmmdtlon of OH or H,O The lsomcl blth ‘1 free OH 
dt the 5-posltion (para to the axidl OMe) 1~ compdrdtlvely unG&le Some of these ddtd 

were presented briefly m a prior paper ” 

FIG 5 Pt h TAMLTHIL-MYOlhOSITOLS 

Charxterlstlc fragment IONS m the 70eV MS of pentamethyl-myomosltols The relntl\c .Ibund,mcy of 
these ions ds pvcn in Table 5 scrwx to dlfferentidte I 2 3,4 6 pentdmeth41-myolno~it~)l from the other 

pcnt~~meth\l-rn~olrlo~ltols 



GLC and MS propertles of esters from Zea mayr 253 

EXPERIMENTAL 

Preparatm of the mdole-3-acetrc acid myomosrtol esters The esters used m the present study were isolated 
as previously described ’ A more convenient procedure adapted to larger scale preparations and yleldmg Identl- 
cal results has been pubhshed b The preparation of the trlmethylsllyl ethers for GC-MS analysis was as pre- 
vlously descrlbed5 as is the permethylatlon of the mosltol glycosldes with methyl lodlde m &methyl formamide ’ 

GC-MS analysts GLC analysis were made with an F and M model 402 eqmpped with an FID with N2 carrier 
gas flow rate 60 ml/mm The column used for the esters was a 2% OV-1, 3 2 mm x 183 cm on Gas-Chrom Z 
at 245” for the IAA-mosltols, 220” for TMS-myomosltol glycosldes, and 270” for the IAA-mosltol glycosldes 
MS was with an LKB-9000 analyzer umt coupled to a 183 cm OV-1 column on Gas-Chrom Z with the column 
operatmg at 15”above the temps indicated above The separator was at 250” and the source at 290” He gas 
was used as carrier with a flow rate of 25 ml/mm Scan rates were about 80 mu/set Mass Identification was estab- 
hshed with perfluorokerosene and the LKB mass mdrker In tdbuldting the spectra (a) the contrlbuttons from 
Isotopes were not corrected for, (b) the clusters of peaks due to isotopes were represented by the smallest mass 
numbers, (c)m the light Ion region, where many peaks occur, only mtense peaks are reported, dnd (d) background 
peaks are subtracted from the spectra 
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