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Fig. 1 Chemical structure of endo-THDCPD

/ o
_
Catalyst

& 2 endo-THDCPD #l & & Kz 3
Fig. 2 Preparation reaction of endo-THDCPD
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Fig. 3 Chemical structure of exo-THDCPD
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Fig. 4 Preparation reaction of exo-THDCPD
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Table 1 NMR spectrum data of endo-THDCPD
and exo-THDCPD
endo-THDCPD

exo- THDCPD

No. H)E
oc on dc on
1 23.07 1.42, 1. 27 28.76 1.45, 1. 05 CH:
2 41.57 2.08 40. 65 1.93 CH
3 23.07 1.42, 1. 27 28.76 1.45*, 1.05* CH;
4 41. 57 2.08 40. 65 1.93 CH
5 45.49 2.34 48.18 1.75 CH
6 45. 49 2.34 48.18 1.75 CH
7 26.98 1.49, 1.43 32.42 1.82, 1.90 CH;
8 26.98 1.49, 1.43 32.42 1.82, 1. 90 CH:
9 28. 74 1. 60 27.25 1.59, 1. 13 CH:
10 43.28 1.50, 1. 37 32.07 1.31, 0. 88 CH:
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Fig. 5 The 'H NMR spectrum of exo-THDCPD
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Fig. 6 The *C NMR spectrum of exo-THDCPD
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Fig. 7 The 'H NMR spectrum of endo-THDCPD
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Fig. 8 The “C NMR spectrum of endo-THDCPD
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Fig. 9 Comparison of MS spectrometry between
endo-THDCPD and exo-THDCPD
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T 2 Hb Al 4R B B BE bE R —CH, 1A il Bk 3h ik i e
1380 em "% 3 £AKH. W endo-THDCPD £ 1 331, 1 303
M 1285 cm !5 exo- THDCPD f 1 331, 1309 #1297 cm ',
—CH, M5 PR3 UAE 1 470 em "W AE A 4246, 40 : endo-
THDCPD 7£ 1 483, 1 466 Fl 1 454 cm™'; exo-THDCPD ff)
1 46811 455 em !,

% 2 endo-THDCPD, exo-THDCPD & IR 5 Raman 3¢iZ #{#E
Table 2 IR and Raman spectrum data of endo-THDCPD and exo-THDCPD

—CH,; k3 (6-CHy/ em™ D)

B —CH, i 4ifk3h (»-CHz/em™ D
endo-THDCPD 2947, 2 873
exo-THDCPD 2946, 2 866

1483, 1466, 1454, 1331, 1303, 1285, 745, 701
1468, 1455, 1331, 1309, 1297, 746, 733
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Spectroscopic Analysis of Endo and Exo-Tetrahydrodicyclopentadiene

HU Yin, WANG Min-chang, PAN Qing, NING Yan-li, KANG Ying, WANG Ming, LUAN Jie-yu, CHEN Zhi-qun
Xi’an Modern Chemistry Research Institute, Xi’an 710065, China
Abstract  Endo-tetrahydrodicyclopentadiene (endo-THDCPD) and exo-tetrahydrodicyclopentadiene (exo-THDCPD) are the
products of catalytic hydrogenation with cyclopentadiene as the initial reaction of raw material, which are impurities and space
isomers. With the widespread application of these two materials in aerospace, aviation and other fields, it is imperative to study
its quality evaluation method. The spectral technique is an important means to study the material quality, and a kind of optical-
spectroscopy-based endo-THDCPD and exo-THDCPD identification method is developed to improve the detection efficiency of
product quality, and it is of great significance to the production and quality control of the respective products. The absorption
spectra of endo-THDCPD and exo-THDCPD were measured with NMR, MS, IR, Raman and terahertz spectroscopy (THz)
technique at room temperature. The results showed that there were distinct differences of endo-THDCPD and exo-THDCPD in
the rest spectra, except that the mass spectrum behavior was basically the same. The difference of the chemical shift of C-1/3,
C-5/6, C-7/8 and C-10 is relatively large, and the maximum difference is 10 ppm. It is easy to distinguish the four group of
—CH—, they are H-2/4, H-5/6. And the chemical shift of H-5/6 in exo-THDCPD is smaller than that of H-2/4, and the en-
do-THDCPD is vice versa. The IR spectra and Raman spectra of endo-THDCPD and exo-THDCPD had shown differences both

in the frequencies of the vibrational bands and in the relative band intensities. Absorption peaks observing in the terahertz spectra
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of endo-THDCPD were at 0. 24, 0.59, 1.06, 1. 71 and 2. 53 THz and exo-THDCPD were at 1. 41, 1. 76, 2. 41 and 2. 65 THz.
It is found that there were more differences in THz. The results can provide basic data for product quality analysis, and also pro-

vide experimental references for the application of NMR, IR, Raman and THz to detect spatial isomers.

Keywords  Endo-tetrahydrodicyclopentadiene (endo-THDCPD); Exo-tetrahydrodicyclopentadiene (exo-THDCPD); NMR;
MS; IR; Raman; Terahertz spectroscopy (THz)
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