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On the Structure of Kitol
(I) Isolation and Instrumental Analysis of Kitol
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Fig. 1.

Proposed structures of kitol, I: “cyclobutane ring” structure of Kaneko (1959) and

Omote (1959), III: “cyclohexene ring” structure of Burger ef al. (1965) and Giannotti et al,
(1966 a, b), IV: “cyclopentane ring” structure of the present auther,
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Fig. 2. IR absorption spectrum of perhydrokitol diacetate. IR absorption spectrum was

recorded with Hitachi EPI-S, using chloroform as solvent,
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Fig. 3. Mass spectrum of perhydrokitol diacetate, Mass spectrum was

recorded with Hitachi RMU-6.
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Fig. 4. Mass cleavage of m/e 478, 449 and
458 from perhydrokitol diacetate suggests a

dimerization site of two molecules of vita-
min A being at C-11 and C-13’,
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Fig. 5, Possible smaller fragments which

may arise from mass cleavage of perhydro-
kitol diacetate,

Table 1, Expected fragments which may result from
splitting smaller fragments from main peaks. All these
fragments were found as shown in Fig. 3.

main peak

m/e 552 m/e 358 m/e 329

—fragment - i

28 . m/e 524 | m/e 330 | m/e 301
42 : 510 | 316 | 287
125 ! 427 | 233 | 204
153 399 | 205 176
181 371 | 177 148
194 358 | — . 135
223 ‘ 329 | 135 —
55 | 497 303 274
68 | 484 290 261
82 | 470 276 247

R, =

Fig. 6. Splitting out of 55, 68 and 82 frdm main peaks (m/e 552, 358, 329) suggests
“cyclopentane ring” structure (IV) for kitol.
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Fig. 7. NMR spectrum of kitol. NMR spectrum was recorded with Nippon-densi JNM-
3JH-60, using carbontetrachloride as solvent and tetramethylsilane as internal standard.

Table 2, Increase in per cent of esterification (x) of primary and secondary alcohols
at 100°C, and the calculated second-order reaction velocity constant (k).
t (hrs.) n-hexyl alc, n-octyl alc, cyclohexane 1, 4-diol
o x(%) kX104 x(%) kX104 x(%) k<104
2 20.8 13.1 21.0 13.3 9.3 5.1
4 34.7 13.3 34,1 12.9 17.4 5.3
6 43.5 12. 8 42. 6 12. 4 22.6 4.9
8 50.7 12.9 49.2 12.1 29.6 5.3
10 53.2 11.4 51.4 10.6 32.2 4.8
dx __ e
b = k (100—x)

k=1

7t><

Table 3. Esterification-rate of kitol and those of primary and secondary alcohols,

X
100(100—x)

SR o condition
T 156°C, 1hr, 100°C, 4 hrs.
alcohol ) -
n-Hexyl alc, (C;H;;0H) 59.2 — 62.2% | 33.4 — 35.7%
n-Octyl alc, (CsH;;OH) 56.2 61.0 | 33.0 — 34.7
Geraniol (C,;,H;;OH) 29.7 — 31.9
Cetyl alc. (C;sH;,OH) 56.7 — 58.9 3.3 — 35.7
Cyclohexanol (CsH;;OH) 35.4 — 36.9 16.2 — 16.8
Cyclohexane 1, 4-diol (C¢H,;,(OH);) 40.7 41.6 1721 — 17.8
Cholesterol (C,,H,;OH) 145 — 16.0
Kitol (C,H;(OH),) 50.2 — 51.6 22.1 — 23.2
U1z, TOTEIFF M=V TFOHNHIETH S & na.
PREHT 5. \
X ik
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Summary

Kitol was isolated from unsaponifiable matter of whale liver oil by Tawara and
Fukazawa's method (1951) utilizing a difference in the distribution coefficient between
n-hexanc and 90 % methanol, and by further purification on aluminum oxide columns.
UV and IR absorption spectra of the isolated kitol were identical with those of pure
kitol reported in literatures.

In the mass spectrum of perhydrokitol diacetate, the pcaks of m/c¢ 478, 449 and
458 were noted as reported by Giannotti ef al. (1966a). The presence of these fragments
suggests that kitol is composed of two molecules of vitamin A binding between C-11
and C-13 (Fig. 4). The splitting out of 55, 68 and 82 from main peaks (m/e 552,
358, 329) also indicates the presence of another bond between C-12 and C-15/. These
results suggest that kitol must be of “cyclopentane ring” structure (Fig. 1-IV).

The NMR spectrum of kitol showed that kitol possesses five mcthyl groups (r 8.99)
attached to saturated carbons in addition to five methyl groups (r 8.34, 8.20, 8.04)
attached to unsaturated oncs.

Although Omote (1959) has determined the grade of alcohol groups of kitol by
Murahashi’s method (1936), it was found that kitol (or perhydrokitol) partially decom-
poses under the condition of the esterification, namely 156°C for 1 hour. The valuc
for the esterification rate of kitol at 100°C for 4 hours was found to be median between
those of primary and sccondary alcohols (Table 3). This result suggests that one of
two alcohol groups in kitol is a primary alcohol and the other, a secondary one.



