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Fig. 1. Total ion chromatogram and the frag-

mentograms at m/z 191, 355, 369 and
367 of the A2-2 fraction from sample
no. 927-3 (the Miocene Onngawa Forma-
tion, Akita).
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Table 1. Identification of hopanoic, hopenoic and 28-norhopanoic acids
Molecular  Retention Base Diagnostic fragment ions (m/z)
Peak Compound name Carbon  Formula wt index  peak
noX number  (methylated) (methylated) ISP m/z @ b ¢ d e f g h
1 28-norhopanoic acid-methyl ester (1) 29(30"")  CaoHs002 442 3404 191 427 354 221 191 88
2 28-norhopanoic acid-methyl ester (II) 29(30)  CaoHs00: 442 3409 191 427 354 221 191 88
3 28-norhomohopanoic acid-methyl ester (II) 30(31)  CuHs0: 456 3541 191 441 382 355 235 191 101 74
4 bishomohop-17(21)-enoic acid-methyl ester (IV) 32(33)  CuHs0: 482 3576 53 467 367 261 231 191 74
5 bishomohop-17(21)-enoic acid-methyl ester (V) 32(33)  CuHsiO: 482 3618 53 467 367 261 231 191 74
6  28-norbishomohopanoic acid-methyl ester (VI) 31(32) CaHsO: 470 3657 191 455 355 249 191 115 74
7 17a(H), 213(H)-bishomohopanoic acid-methyl ester (I)  32(33)  CaHss0: 484 3684 191 469 369 263 191 115 74
8 173(H), 213(H)-homohopanoic acid-methyl ester (V) 3132)  CaHsiO: 470 3714 249 455 396 369 249 191 101 74
9 173(H), 21a(H)-bishomohopanoic acid-methyl ester (X) ~ 32(33)  CaHse0: 484 3722 191 469 369 263 191 115 74
10 173(H), 21 3(H)-bishomohopanoic acid-methyl ester (X) ~ 32(33)  CaHssO: 484 3842 263 469 369 263 191 115 74
11 173(H), 213(H)-trishomohopanoic acid-methyl ester ()  33(34)  CaHssO: 498 3941 277 483 369 277 191 129 74
Retention index was measured by isothermal GC analysis at 300 °C using a CP-Sil5 column.
*Peak numbers refer to the chromatogram in Fig. 1. *%Carbon number as a methyl-ester derivative.
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No 4: bishomohop-17(21)-enoic acid-methyl ester
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No. 9: 17B(H), 21 a(H)-bis1lc1?mohopanoic acid-methyl ester
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Fig. 2 Mass spectra of 28-norhopanoic, regular hopanoic and hopenoic acid-methyl esters. I-XI:
Compound names are given in Table 1.
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Table 2. Level of identification (M-369) X A-E 3% (CxHis) 2SELBE L 7-
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*Peak numbers refer to the chromatogram in Fig. 1. (m/z 191) " EEY -2 ThHDY, 17 g (H), 213
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