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IN a prorioum pepor on hydroxylation of Reichmtein's substance S 

(I) bY ricroorganisus, it was reported that a new tertiary hydrory- 

latod derivative (II), which was assaued to be as 88-hYdrorY1 

derivative, uas obtained fro= I iu good Yields by the use of 

Ceroospera relonis [Cormespora melonis (eke) -1, 

Compound II was obtained as colorless needles (r.p. aa5-2aV°C, 

Cali +115°)*a which shewed a positin color test with alkaline 

triphosY1 totrasolius chloride and iafrarod absorption bauds of 

A4-3-kotoso and aO-kotone. AcetYlation of II gava a monoacotato 

(III, u.p. ail-2ia”c, Cr3z4 +14s"). Tho infrared as4 IRfR speotra 

l f III showed onlY tho prosonce of a 21-•aotoxY1 group. A l O~O- 

a4 
kYdrox+-audrostoso-3,17-diono (IV, u.p. 233-235°C, [a], +193°) 

was dorirod from II by oxidation with sodius bisuatkato in 5a 

uy~ooms l ootio aoid. Attoupts to l cotylato IV uoro tmsuooossful. 

Irarthormoro, If was also obtained frou II by ohrouius trisrido 

1 
R.Re~do~ LaOrihSrS, T.Nos~ki asd L.Namo, J. Agr. Chem. See< 

a 
JIPU 2, a44 (l%S). 

ASrlySiS of all fk ouporuds dmmoribod aorrompondod to tho 
omlemlmtod ~mlmom. 
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oxidation in acetic acid. Ro Signal of the proton attached to the 

hydroxyl-bearing carbon atom was found in the RMR spectrum of III or 

, the newly introduced hydroryl group may be tertiary. 

(V) (VI) (IV) 

Recently, Hayano, et al. 5 shored that the hydroxyl group 

introduced microbiologically has the same configuration as the 

hydrogen replaced. Therefore, the tertiary hydroxyl group in II 

could be at either the 82-, 9~ or 14a-position. However, II was 

neither identical with 14a,17a,21-trihydroxy-h-pregnene-3,2O-dione 4.5 

nor 9a,17a,21-trihydroxy-4-pregnene-3,2O-dione. 596 
These facts 

M.Hayano, M.Gut, R.I.Dorfmaa, O.K.Sebek and D.H.Peterson, J. Amer. 
Chem. Sot. E, 2336 (1958). 

LKondo, J.A r. Chem. Sot. Japan 2, 762 (1960). 

E.Kondo and T.Ritsugi, J. Agr. Chem. Sot. Japan 2, 521 (1961). 

The microbiological 9a-hydroxylation has been clearly established 
by Dodson and Muir7 and Schubert, et a1.8 The SS- or 9a-hydrory- 
lations prerioualy reported by a feu authors9 are at present con- 
sidered am 9a-hydroxylations. 

R.R.Dodson and R.D.Uuir, J. Amer. Chem. Sot. 2, 6148 (1958). 

A.Schubert, D.Onken, 
(1958). 

R.Siebert and K.Heller, Chem. Bar. 2, 2549 

D.Stooe, kliayano, R.I.Dorfman, O.Hechter, C.R.Robineon md C. 
Djeraeei, J. Amer. Chem. Sot. 77, 3926 (19551: J.Pried, R.U.Thoma, 
D.Perlman, .J.E.Herz and A.Rorfln, Recent Progr. Hormone Res. 11~ 
149 (19551~ S.H.Eppstein, P.D.Meister, D.H.Peter=on, R.C.RurraE 
H.H.Leigh Oaborn, A.Yeintraub, L.U.Reiceke and R.C.lleck=, J. Amer. 
Cham. Sot. ;80, 3382 (1958). 

i- 
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suggest 8g as the most 

group. 

preferred position for ths tertiary hydroxyl 

In NMR studies on steroids, signal shifts of the angular methyl 

groups due to the effects of various substituents have been frequently 

reported 10,11,12,13,14 . Recently, this effect as produced by a 

hydroxyl group has been examined by Kawasoe, et al., 15 rho concluded 

that a remarkable downfield shift of the signal peak of angular methyl 

groups is caused by a hydroryl group that has a l,+diaxial relation- 

ship to the methyl group in a chair-formed cyclohexane ring. 

For comparison, various hydroxyl derivatives of Reichstein's 

substance S al-acetate (V) and 4-androstene-5,17-dione (VI) were 

examined. Chemical shifts of main signal peaks of the derivatives of 

V and VI are shown in Tables I and II, 
16 

respectively. Effects of 

the hydroxyl groups 
17 in the various positions derived from Tables I 

and II are shown in Table III, the last column of which shows those 

effects observed in other steroids. As seen in Table III only the 

hydroxyl group in III or IV, besides the lip-hydrosyl group, has 

10 
J.N.Shoolery and M.T.Rogers, J. Amer. Chom. Sot. z, 5121 (1958). 

l1 J.S.G.Cox, E.O.Bishop and R.E.Richards, J. Chem. Sot. 5118 (1960). 
12 

G.Slomp,Jr. 

I3 R.F.Zfircher, 

and B.R.HcGarvey, J. Amer. Chem. Sot. 2, 2200 (1959). 

14 
uelv. Chim. Acta 44, 1580 (1961). 

J.C.Jaquesey, J.M.Lehn and L.Levisalles, Bull. sot. ahim. Frame 
2444 (1961). 

15 Y.Kauaaoe, Y.Sato, R.Natsume, H.Hasegawa, T.Okamoto and K.Tsuda, 

16 
Chem. & Pharm. Bull, g, 338 (1962). 

All the spectra uera taken with a Varian model A-60 analytical N)IB 
spectrometer system on 2-55 solutions in chloroform containing 
tetramethylsilane as an internal reference. 

l7 The substituent effect on the chemical shifts of the 18- and 19- 
methyl groups is represented by the differenoe in the chemiaal 
shifts between the methyl groups in a hydroxyl derivative and those 
in its parent steroid. 
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Table I 

Chemical shifts of rain signala in the NRR 8pectrr of 

hydroxyl derivatives of Reichstein's substance S 

21-acetate (V). (7) 

COmDound#I 19-H 18-H 21-OAC 21-Ha 4-H 

Roiuhmtoin's srbatmce S 

c 
9.28 7.83 

=,d 

8.63 

8.60 

8.67 

8.56 

8.77 

6.66 

9.23 7.82 

9.27 

9.03 

d 
7.83 

b,c,d 7.83 

=,d 7.82 

(III) 7.83 

II quartet of AB system, J I 17.5 cpa. 
b: ref. (1) c: ref. (4) d: ref. (5) 

9.17 

9.02 

8.82 9.28 7.83 

Tablo II 

5.09 
4.90 

5.09 
4.90 

5.17 
4.99 

5.07 
4.93 

5.15 
5.01 

5.09 
4.90 

5.21 
4.85 

4.25 

4.17 

4.17 

4.22 

4.33 

4.23 

4.22 

Chuical shifts of mein mlgnrls in the MR spootrr of 

hydroxyl darivatirom of C-~ndro~tano-3,17-diono (VI). (7) 

Compound8 I 19-H 18-8 

IrArdro~tono-),17-diono (VI) 
I 

8.79b 
8.76 

9.08, 
9.6 

9.Wb 

4-n 

4.31 

8.58b 

8.65 

8.52, 
8.50 

9.08 

8.8ab 
8.92 

8.9!lb 
8.94 

8.8n 

4.11 

4.30 

4.83 

4.ao 

aa rd. (5) b: r*f. (13) 
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Table III 

Sabmtitront offoot of hydroxyl group (ppm) 

649 

ate of giffaroaoe from prront compound 
Ro*ults ia 

IydroxVl Roioh#tmia*s subwtmoo % 4JndrostonwJ,l7- otb~r .teroid, 

Ireup Pl-raetrto (V) dione (VI) 

19-H 18-M 19-H 18-H 19-H 16-H 

28 -0.19 0.00 -0.24. 0.00~ 

68 -0.22 -0.05 -O.lBb -0.04~ 
b 

-0.18 0 
-0.225 

-o.07b 

par -0.15 -0.01 -0.14 0.00 _ 

1lP -0.26 -0.25 -0.27, 
-0.26 

-0.26, 
-0.24 

-o.2gb a 
-0.258 

-0.2bb 

14u -0.05 -0.11 O.oOb 0.00 -0.13, -0.12 -0.005b -O.llb 

14P _ -o.02ge 
_. O1 d +0.09d . 

UP _ -o.ojb -o.27b 

8B 4.16 ..0.26 -0.16 -0.26 

as &Tori, T.Komono ud I.JIak~hima, uapublimhod romtnlts, 
br ref. (15), c: roll. (13). d: K.Tori urd H.Ishii, 
unpublimhod romults. 

urkad l ffeatm upon both ugulmr rothyl groupa. This faot impliom 

tkat the kVdroxy1 group in III or IV is siturtrd at a l,J-diaxia1 

pomitiom to both the 180 ud 19-methyl group=. Thu#, the only probable 

position for the tortiuy hydroxyl group ia 80. Sin00 the mpatial 

rolatiaaship of the 1911othVl group to the 8p-hydroxyl group is 

l irilw to thrt to tko 6P-hydroxyl group am seea from l xamiarti.8 .a 

Droiding rodolm, the 8p-hydroxyl group iafluoacos the 1.9-mothyi l ia-1 

ta tha DUO axteat as deos tkm 6p-hydroxyl group. Such similarity 

im l ..a rlmo ia the rolationshipm of the la-aothyl group to the Sg- 

ud to the Up-hydroxyl group. 

TM mm hydroxyl mrmrp could bo looatod at the &-, g@- l r lCp- 

pmition, if this hydroxylatod steroid wore of aa unnatural aom- 

figrrrtfor, rlthougk Baymo, l t al. 3 hwo domoastratod that maeh l 
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configuration im highly iuprebable. Houeror, the IQ-pwition c*a 

bo exaludod aa soon frou the l rauploa in the last coluuu of Table 

III. It is l luomt aortaia that the gg-hydrouyl group hen little 

offoat upon the 18-uothyl l ignrl. The romeiaing possibility of 8a- 

l ubmtitotion my be l lirirated becruae the 8a-hIdrosy group cau 

hardly influence the angular retaIl group. diroatly. Even berriag 

iu mind the alnmer proxirity ef the two angular uethyl groups which 

is brorght 8beut by the trmsforrrtion of the D-C ring junature, ms 

meeu from Dreidirg uedelw, md the aenmequent effeat of the group‘ 

l u l eah other, thim effeat is not 8e pronoauaed. 13 

Ceameqaoutly, the hydroryl group in III or IV, ud acaordingly 

iu 11, een be established to be the 83-•ubmtitrent. 

Aahnouledaement. Ye are greatly indebted to Dr. K. Take&, 

Diroater of thim laboratory, and Dr. H. Win&o for their helpful 

adviao on this rork. 


