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Table 1 Relative yields of tetrol methylboronates f/min
- - 7 T2 - 1 cC
Erythriol-  Threiokmethyl- 2 eyl 2-Threitol- Fig 1 Total ion chramaiogram of tetrol methylbo-
Gampound methylboronate boronate ?hryflhbgtol " methylboronate onates
(1+2) * (5+6)  TEEENE 7
1 (‘erythritol methylboronate
Relative 1 0 62 0 95 025 JBVB ); 2 (erythriol
yield methylboronate , BMB  ); 3 2-
21 7 1(peak number reffer o that asin Fig 1) 1+2: ( 2-methylerythripl methylboonate
1,2 (peak areaof e

2MBVB ); 4 2-

( 2-methylerythritol methylboronate , 2MBVIB );

33 5 (Threitol methylbotonate

331 ™B ); 6 (Threitol methyl-
, 60 , 60 min, botonate ,T™MB ); 7. 2-

(2-methylthreitol methylboronate, 2 TMB)

rythritol methylboronate was calculated by the sum area of peakl and peak 2)

10 1
1 2
2 d3%c
Table 2 Predicted and measuredd™C values of tetriol methylboronates in methylboronic acid(MBA) derivatization reaction
613Ca
Campound ecificaiton CGC/IC/RMS e
e * EA/RMS Calculated® Found byGC/C/ RM S A
Fluka, 99% -1195+0 19 - 16 78 -16 900 26 0 12
Erythritol Signa, 99% -12 800 19 -17. 35 -17.19+0 23 -0 16
A ldrich, D-threitol, 99% -27. 050 17 - 26. 85 -26.75+0 10 -0 10
Threitol Aldrich, D,L-threitol, 97% - 25 42 +0 10 - 25 76 -25 760 17 -0 20
MBA ABCR, 97% - 2644 £0. 06
a ( stable carbon itopic compositions reported in per mil relative o Pee Dee Belam-
nite(FDB) ) , (unit): % b EA/IRMS 3BC  @®C value of erythribl, threitol, MBA
detemined by EA /IRMS) ; c: Eql EA/IRMS d8c
3BC  (calculatedd**C value of tetritol methylboronates based on mass balance equation Eql andd*C of erythritol, threitol, methylboronic
acid detemined by EA/IRMS); d GC/C/IRMS 3BC  (©®C value of tetritol methylboronates detemined by GC/C/
RMS); e 3¢ (predictedd*C— measuredd*C)
613C .
13 13 13
6 Cboronate = f\/IBA CMBA + ftetrim5 Ctetritol (1)
1 fVIBA ’ ftetritol
, fea =113, fewio =2/3 2
e Q 5%, :
332 )
3%c  ( 3) , 60 60min B3%C

613C
333 GC/C/IRMS GC/C/IRMS 2
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3 , d3=c

Table 3 Detemineation ofd " C of methylboronates under different derivatization tenperature and different derivatization time
513Ca.b
Campound Derivatization condition 15 min 30 min 60 min 90 min

c T=60 ,nea Newot =10 1 -1803+0 72 -1803+050 -1720%£0 57 -1651+0 26
Erythritol methylboronate T=80 ,NMupa New =101  -1845+0 09 -18 40£Q 11 - 17.60%0 34 - 17. 650 72
d T=60 ,nusa New =10 1 -27.71+0 02 -2691+080 -2658+0 61 -26 950 24
Threitol methylboronate T=80 ,Nupa Newp =101  -28 61+0 93 -27.02+0 01 -2630+0 77 -27.39+0 44
a ( stable carbon istopic campositions reported in per mil relative o Pee Dee Belan-
nite(FDB) ) , (unit): %o,;h GCI/C/IRMS 3BC  BC value of tetritol methylboronates detemined by GC/C/
RMS); c (fluka, 99%) (ABCR, 97%) , 3¢ - 16. 78%o ( calculated
83C of erythritol methylboronate, resultant of erythriol ( (fluka, 99%) reacted with methylboronic acid (ABCR, 97%), was - 16 78%o) ;
d D- (Aldrich, 99%) (ABCR, 97%) , d38c - 26 85%o ( calculatedd*C

of erythritol methylboronate, resultant of D -threitol ( (A Idrich, 99%) reacted with methylbroronic acid (ABCR, 97%) , was - 26. 85%o)

2 , GC/C/IRVS
GCMS , )

r—’q [—r

) EMB TMB

e JUL

: 40 80 120 160 200 240
t/min

2 (BvB)

(TMB) GC/C/ RM'S
Fig 2 GC/C/iotpe ratio mass gectrometric
(IRM'S) chramatogran of erythritol methylbor-
onate(BEMB) and threitol methylboronate (TMB)
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D eterm nation of Stable Carbon Isotope n Tetr itols
by M ethylboronic Acid Der ivatization

LILi', WANGWU'", YU YingXin', ZHENG KeWen', CHEN Hua-Shar’, WANG DeQind,
HENG Guo-Ying"?, RU JiaMo"?
! (Research Institute of Envirormental Pollution and Health, School of Enviroormental and Chemical Engineering,
Shanghai U niversity, Shanghai 200072)
? (State Key Laboratory of Orgaic Geochanistry, Guangzhou Institute of Geochemiistry,
Chinese Acadany of Sciences Guangzhou 510640)

Abstract Tetritls including erythritol and threitol were derivatized by methylboronic acid (MBA), and the
stable carbon iotopic compositionsof reactants( tetritols and MBA) and resultants( the ringed boronate derivar
tives) were detemined Thed™C value of @lid erythripl, threitol and MBA were measured by elenentalanal-
ysis/ iotope ratio mass pectrametry (EA / IRM S) , thed ™ C value of methylboronate derivativeswere measured
by gas chromatography/combustion/itope ratio mass ectrametry (GC/C/IRMS). Experimental results
illustrated thatwhen derivatization tenperaturewas60 , derivatization time was 60 min, the molar ratio of
MBA b tetritolwas10 1, the difference betveend™ C of methylboronate calcultated byd™* C of reactants and
mass balance equation with deteminedd™ C of methylboronate was less than 5%, there not existed i®topic
fractionation in this derivatization reaction Moreover, the structure of methylboronate derivativesof erythritol,

threitol, 2-methylerythritol and 2-methylthreitol were discussed Thesewill provide the base for stable carbon
ioopic detemination of 2-methyltetrols in natural aerool

Keywords Erythritol, threiol, 2-methyltetrols, methylboronic acid, gaschromatogrgphy/canbustion/itope
ratio mass gectrometry
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