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Short Communication

SYNTHESIS OF TETRAHYDROCORTISOL
3-GLUCURONIDE
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SUMMARY

The chemical synthesis of tetrahydrocortisol 3-glucuronide (118, 17, 21-trihydroxy-20-0x0-58-
pregnan-3 a-yl-8-D-ghicopyranoside) uronic acid (I} and its 21-acetoxy triacetate methylester
derivative [methyl-(21-acetoxy-118, 17-dihydroxy-20-oxo-58-pregnan-3a-yl-2’, 3, 4'-tri-O-
acetyl-8-D-glucopyranoside) uronate (I1)] is described.

TETRAHYDROCORTISOL glucuronides have been found and determined in human
fluids by several authors[1-3]. Similarly, when cortisone [4] or tetrahydrocortisol
{5] were incubated with uridine diphosphate glucuronic acid (UDPGA) and liver
microsomes, the formation of tetrahydrocortisol glucuronides was observed.
Foggitt and Kellie [6] isolated I from urine; after methylation and acetylation, the
authors obtained II and identified it by microchemical methods. So far, only
chromatographical properties of I and IT are known. The 3-glucuronide of tetra-
hydrocortisol has now been chemically synthesized, in order to unequivocally
characterise the compound and to use it for further studies on the biogenesis and
metabolism.
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EXPERIMENTAL

0-06 m! of acetic anhydride and 0-55 ml of absolute benzene were added to a
solution of 190 mg of tetrahydrocortisol in 0-3 ml of dry pyridine. The mixture was
allowed to stand at room temperature overnight. After evaporation of the solvents,
the residue of the partially acetylated steroid was purified by column chromato-
graphy on SiQ, with chloroform-methanol (95:5, v/v). Crystallisation from
ether-hexane yielded 110 mg of tetrahydrocortisol 21-acetate (3o, 118, 17-
trihydroxy-58-pregnan-2 1-yl-acetate).*

*Tetrahydrocortisol 21-acetate is now offered by Mann Research Laboratories, Inc., New York,
but was not available at the time of this investigation.
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A mixture of 100 mg of tetrahydrocortisol 2 1-acetate, 450 mg of methyl-(2, 3,
4-tri-O-acetyl-1-bromo-1-deoxy-o-D-glucopyran) uronate[7] and 280 mg of
freshly prepared silver oxide[8] in 10 ml anhydrous benzene was stirred in the
dark for 48 h at room temperature according to the procedure of Schneider[9]. The
silver salts were filtered out, and the filtrate was evaporated yielding an oil. The
oil was dissolved in 3 ml of acetone and poured into 20 ml of water[10]. The
derivatives of the steroid precipitated and were filtered out through a pad of celite.
They were then dissolved in the filter with CH,Cl,. After drying over Na,SO,, the
solution was concentrated to 2-3 ml and chromatographed on a SiO, column
(40 g) with ether-petroleum ether (50-70°)(85:15, v/v). By collecting the eluate in
10 ml fractions, the desired product was found in fractions 24-34. The evaporated
eluate was crystallised from 2-5ml of benzene and 5 ml of petroleum ether,
yielding 55 mg of long needles of 1. The analytical sample was recrystallised
from a small volume of chloroform-ether. Mp 191-194°; [«]3+29° (CHCL;; ¢
0-45). Mass spectrum, m/e 724 (3%:; M™); 664 (2%); 636 (1%); 433 (1%); 391 (3%);
390 (5%); 373 (18%); 331 (9%); 330 (12%); 317 (100%); 257 (63%); 155 (73%);
43 (71%); a majority of the abundant fragments in the mass spectrum could be
interpreted as arising from loss of MeO, COOMe, and acetic acid fragments, and
by cleavage of the glycosidic bond.

Anal. CalCd f()r C36H520]5:C, 59'7% H, 723%.
Found:C, 59-5% H, 7-28%.

I1 gave a positive blue tetrazolium reaction[11].

5 mg of II was oxydized by pyridine-chromium oxide. Four mg of methyl-(21-
acetoxy-17-hydroxy-118, 20-dioxo-58-pregnan-3 o-yl-2’, 3, 4-tri-O-acetyl-8-D-
glucopyranoside) uronate (111) was crystallised from 2 drops of CH,Cl, and 10
drops of ether. Mp 209-214°; [a]®+37° (CHCl,; ¢ 0-1) (1it. [12]: 209-212°; [alp
+37-8°%.

Mass spectrum, mje 722 (1%; M™*); 622 (1%); 634 (1%); 431 (2%); 389 (35%);
388 (11%); 371 (18%); 329 (42%); 328 (29%); 317 (97%); 257 (69%); 155 (94%);
43 (100%).

For saponification of the protecting groups, 20 mg of Il was stirred in -8 ml of
0-2 N methanolic sodium methylate for 15 min. One ml! of water was added and
10 min later 1 ml of 1 N acetic acid. After evaporation, the residue was dissolved
in 3 ml of water and the pH brought to 2 (glass electrode) by addition of 1 N
hydrochloric acid. The solution was poured onto an Amberlite XAD-2 column
[13]. When all solvent had passed, the column was washed with 12 ml of water,
Subsequently, the column was eluted with 10 ml of ethanol and the ethanolic
solution taken to dryness. Crystallisation from methanol-ethyl acetate gave 10 mg
of 1. Mp 192-198°(dec.); [a]®® + 16-6°(MeOH; ¢ 0-25).

Anal. Calcd for C27H42011 ‘ Hgo . C, 58'5%, H, 8'01%.
Found: C, 58-8%:; H, 8-06%.

The compound was shown to be homogenous by paper chromatography in the
systems:

a. n-butyl acetate:toluene:n-butanol: methanol: water:acetic acid (50:40:
10:50:45:5 by vol)

b. n-butyl acetate:toluene:n-butanol: water:acetic acid (50:10:40:9:1 by
vol).
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I gave a strong positive tetrazolium reaction and positive Tollens reaction[14]. By
enzymatic hydrolysis of 1 with B-glucuronidase, the corresponding free steroid
was formed. It was identical with an authentic sample of tetrahydrocortisol.

~N NN R W -

REFERENCES

. Yoshimi T .: Nippon Naibumpi G akkai Zasshi 41 (1965) 51.

. Kornel L .: Steroidologia 1(1970) 225.

. Gupta D. and Goodwin J .: Steroids 8 (1966) 195.

. Isselbacher K. J. and AxelrodJ .. J. Am. chem. Soc. 77 (1955) 1070.

. Ellis L. C. and Newcomer W. S.: Proc. Soc. exp. Biol. Med. 116 (1964) 613.

. Foggit F. and Kellie A. E.: Biochem. J.91(1964) 209.

. Bollenback E. N., Long J. W., Benjamin J. G. and Lindquist J. A.: J. Am. chem. Soc. 77 (1955)

3310.

. Helferich B. and Klein W.: Liebigs Ann. Chem. 450 (1926) 219.
. Schneider J. J.: Carbohyd. Res. 17 (1971) 199.

10.
11.
12.
13.
14.

Conrow R. B. and Bernstein S.: J. org. Chem. 36 (1971) 863.

Mader W. J. and Buck R.: Anal. Chem. 24(1952) 666.

Schneider J. J., Lewbart M. L., Levitan P. and Lieberman S.: J. Am. chem. Soc. 77 (1955) 4184.
Mattox V. R., Goodrich J. E. and Vrieze W. D.: Biochemistry 8 (1969) 1188.

Tollens C.: Chem. Ber. 41 (1908) 1788.



