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The recommendations of steroid nomenclature have a long history, a brief account of which was given in
definitive rules for the nomenclature of steroids (1971) [l]. Since that time, many of the principles developed for
the nomenclature of steroids have been generally adopted and have become part of the IUPAC nomenclature of
organic compounds, especially section F [3]. The aim of the present document, prepared with the help of a panel
of experts, is a revision of the recommendations in the light of new developments and current practice.
The main changes are as follows: (i) modifications, where appropriate, to conform to section F (Natural
Products) of the IUPAC nomenclature [3]; (ii) a wider use of the RS system for designating the stereochemistry
in the side chain; (iii) the incorporation of the new recommendations (1981) for the nomenclature of vitamin D
[ 5 ] ; and (iv) the omission of most steroid alkaloid and steroid-like triterpenoids as it is intended that they should
be treated in an appendix to IUPAC nomenclature, section F [3]. Significant changes are indicated by A in the
margin for major additions and A for minor revisions.
These recommendations are numbered 3s-1, 3s-2, 3s-3, etc., the initial 3 denoting that this is the third revised
set of recommendations.
3s- 1. GENERAL
A 3s-1.0. Definition of steroids and sterols
Steroids are compounds possessing the skeleton of cyclopenta[a]phenanthrene or a skeleton derived therefrom
by one or more bond scissions or ring expansions or contractions. Methyl groups are normally present at C-10 and
C-13. An alkyl side chain may also be present at C-17. Sterols are steroids carrying a hydroxyl group at C-3 and
most of the skeleton of cholestane. Additional carbon atoms may be present in the side chain.
A Note
This definition of sterols is rather restrictive. However, a less restrictive definition would cause
difficulties, e.g. androst-16-en-3p-01is normally not called a sterol and should not fall under the definition.
3s-1.1. Numbering and ring letters
Steroids are numbered and rings are lettered as in formula 1. If one of the two methyl groups attached to C-25 is
substituted it is assigned the lower number (26); if both are substituted, that carrying the substituent cited first in
the alphabetical order is assigned the lower number. For trimethyl steroids see Recommendation 38-2.4, Note 2.

26

A

2

3
4

6

(1)
The numbers 28, 29 and 30 are now assigned to the additional methyl groups at C-4 and C-14 in
A Note
mterpenoids, e.g. lanosterol (see 33-2.4, note 2). Therefore, the carbon atoms at the methyl or ethyl groups at
C-24 had to be renumbered. The system adopted here allows also numbering of other carbon atoms attached to the
steroid skeleton. If two side chains are attached to the same carbon atom, the shorter one receives primed
numbers, e.g. 17l' (see 33-2.7 and 38-2.8).
3s-1.2. Absent carbon atoms
If one or more of the carbon atoms shown in 1 is not present and a steroid name is used, the numbering of the
remainder is undisturbed.
3s-1.3. Absolute configuration
The absolute stereochemistry of a steroid is defined by the parent name for some chiral centres (see 3s-1.5) and
by a,p, R or S for other centres (see 3s-1.4 and 3s-1.6). When the configuration at one or more centres is not
known, this is indicated by the Greek letter(s) 5 (xi) prefixed by the appropriate locant(s).
3s-1.4. Orientation of projectionformulae
When the rings of a steroid are denoted as projections onto the plane of the paper, the formula is normally to be
&awl as in 20. An a m or ~ o u attached
p
to a M g depicted as in the orientation 2 1 is renmd EI (dpbs)if it lies
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below the plane of the paper or p (beta) if it lies above the plane of the paper. In formulae, bonds to atoms or
~ l l bonds
~ ~ ) , to atoms or
groups lying below the plane of the paper (a)are shown as broken lines ( - - - - - - o r ~ ~and
). Bonds to
groups lying above the plane of the paper @) are shown as solid lines (preferably thickened,-or
atoms or groups whose configuration is not known are denoted by wavy lines (
).

---

R

A

Notes
1) In the formula 2a given above, all angular methyl groups and H atoms have been written out explicitly.
However, when there is no ambiguity, methyl groups may also be indicated by a bond without lettering as in 2b, a
practice followed in other fields. Likewise, the hydrogen atoms at the bridgehead (2-8, C-9 and C-14 may be
omitted if there is no ambiguity, i.e. if they are oriented 88,9a,14a. If one of the hydrogen atoms is replaced, e.g.
by a fluorine atom, care must be taken in the correct use of broken ( a ) and bold (p) lines. The bond to a
bridgehead hydrogen atom should never be drawn without the H.
2) Projections of steroid formulae should not be oriented as in formulae 2c, 2d or 2e unless circumstances make
it obligatory, e.g. in dimers formed photochemically [4].

(2c)
(2d)
(2e)
3) With the preferred orientation 2a, and with 2c, which is only rotated in the plane of the paper, a-bonds
appear as broken lines and 8-bonds as solid (thickened) lines. The reverse is true for 2d and 2e; therefore,
orientation 2c is preferred over 2d or 2e if there is a choice. Wavy lines denote {-bonds for all orientations of the
formula.
should be represented as 3a but not as 3b.
Example: 3,3'-Bicholesta-3,5-diene
C6HI7
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4) A perspective representation of the stereochemistry of formula 2 as in 2f or 2g may also be used:

(20
(2g)
A 5a-steroid
A Spsteroid
When steroid formulae are drawn in this way, bonds pointing upwards are, by convention, drawn bold and
bonds pointing downwards are drawn broken; these representations correspond to the p- and a- bonds of
projection formulae such as 2a and do not conform to the general practice that bold and broken lines denote bonds
projecting respectively above and below the plane of the paper. Note, however, that the general practice is
followed with chair and boat forms of spirostans (see Recommendation 38-3.3).
A 5) To save space and to emphasise the relevant portion of the steroid formula a brace may be used. For example
2h only shows ring D and the side chain at C-17 but in this context the portion to the left of the brace may be
assumed to be the rest of an androstane ring system as in formulae 2a-g. In other contexts, for example, it might
represent the rest of an estrane ring system, including any substituents, and double bonds present in that portion.

R

H
(2h)
3s- 1.5. Stereochemistry of ring junctions and side-chain attachment
Unless implied or stated to the contrary (see Recommendations 3s-3, 3s-4.1 and 3S-5), use of a steroid name
implies that atoms or groups attached at the bridgehead positions 8, 9, 10, 13 and 14 are oriented as shown in
formula 2a (i.e. 8p,9a,lOp,l3p,14a), and a side chain attached at position 17 is assumed to be p-oriented (see notes
below). The configuration of hydrogen (or a substituent) at the bridgehead position 5 is always to be designated
by adding a, p or 6 after the numeral 5, this numeral and letter being placed immediately before the stem name,
The stereochemistry of substituents attached to the tetracyclic system A-D is stated by adding a, p or 5 after the
respective numerals denoting their position.
Notes
1) If one of the bridgehead hydrogen atoms is replaced it may be desirable (although not necessary) to restate
the stereochemistry, e.g. 9a-fluoro-5a-pregnane instead of 9-fluoro-5a-pregnane.
2) For the purpose of this Recommendation, a carboxyl group at position 17 is treated as a substituent (see
Recommendation 3s-4.1).
3) If two carbon chains are attached at position 17, see Recommendations 33-2.7 and 38-2.8.
A 3s-1.6. Stereochemistry of substituents in the side chain
The stereochemistry of substituents on the steroid side chain is described by the sequence rule procedure (see
[3], section E),unless implied by the name (see 38-2.4 and Table 1). Examples:

H
(4)

(20R)-5a-Pregnane-3P,20-diol
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OH

H
(5)

(20S)-5a-Pregnane-3P,20,21-trio1

H
(6)

(24S)-24-Methyl-5a-cholestan-3/3-ol
or 5a-ergostan-3pol

(7)

(22E)-(24R)-24-Methylcholesta-5,7,22-trien-3pol
or (22E)-ergosta-5,7,22-trien-3/3-01
trivial name ergosterol
Notes
1) The backbone of a side chain at C-17 is best denoted as in the plane of the paper (lines of ordinary
thickness), the 17-20 bond being similarly denoted. Stereochemistry due to substituents on the chain is then
indicated by the customary thick or broken lines denoting bonds that project, respectively, above and below the
A plane of the paper. In formulae the representation of the side chain is drawn as in examples 6 and 7 in preference
to those used in the previous edition of this document [l].
2) In the pregnane series, the stereochemistry at C-20 was formerly designated as 20a or 20p. This convention
was based on a Fischer projection with the highest number at the top, as given in formula 8. This nomenclature is
A now discouraged for specific compounds in favour of the R,S system, which can be generally used for all chiral
centres in the side chain(s). However, as a and P are independent of substituents at neighbouring atoms they are
retained for the corresponding enzyme names, e.g. 20a-hydroxysteroid dehydrogenase.
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21

B

CH3

I

x-c-Y

a

(8)
FUNDAMENTAL CARBOCYCLES, UNSATURATION AND ALKYL SUBSTITUTION AT C-17

3s-2.
3s-2.1. Gonane

The parent tetracyclic hydrocarbon without methyl groups at C-10 and C-13 and without a side chain at C-17 is
named gonane; see formulae 9 and 10.

H

H

&
&
10I

!

I

H

(fjD
10

(9)
Sa-Gonane
38-2.2. Estrane (oestrane)
The hydrocarbon with a methyl group at C-13 but without a methyl group at C-10 and without a side chain at
C-17 is named estrane (alternative spelling: oestrane), as shown in 11 and 12.

10 I

I

H
(12)
Sp-Estrane

(11)
Sa-Estrane
33-2.3. Androstane

The hydrocarbon with methyl groups at C-10 and (2-13 but without a side chain at C-17 is named androstane 13
and 14.

H

H

(14)
(13)
SpAndrostane
Sa-Androstane
Note
For the names of hydrocarbons having a methyl group attached to C-10 and a hydrogen atom attached to
C-13, or compounds where an ethyl group replaces a methyl group, see 3s-6. Ring expansion or contraction is
covered by 3s-7.
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Table 1. Hydrocarbons with side chain at C-17
Sa-Series (15)

SpSeries (16)

Sa-pregnane
(not allopregnane)

Sbpregnane

20R

Sa-cholane
(not allocholane)

Spcholane

20R

Sa-cholestane
(not coprostane)

SP-cholestane

20R,24S

Sa-ergostane

Sfl-ergostane

20R,24R

Sa-campestane

Spcampestane

20R ,249

Sa-poriferastane

Spporiferastane

20R,24R

Sa-stigmastane

Spstigmastane

20S,22R,23R,24R

Sa-gorgostane

Spgorgostane

Side chain

Configuration

H3c,x.
21

*p
.
H

H3

H3C

H

H3cY-TCH3
20

I

.A.

CH3

f i C H H3 CH,
H3C
20

23

CH3 CH3
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33-2.4. Parent hydrocarbons with side chain at C-I7
The names used for the hydrocarbons 15 and 16 with methyl groups at both C-10and C-13and a side chain R
are listed in Table 1.

&-H

&-H

10

10

I
I

A

H
(15)

(16)
Notes
1) The names of the hydrocarbons given in Table 1 imply the configuration at the chiral centres in the side
chain as given in the second column. The conventions of the sequence rule, however, mean that R may change to
S without a change at the relevant atom when there is a change in the substitution or unsaturation, e.g. compare 6
and 7.
A 2) Some tetracyclic triterpenoids may be regarded as trimethyl steroids, the three additional methyl groups
being numbered 28 (attached to C-4 with a-configuration), 29 (attached to C-4 with P-configuration) and 30
(attached to (2-14);this numbering corresponds to that used for the triterpenoids. This type of nomenclature is
especially useful for the parent hydrocarbons of biogenetic precursors of steroids. For .example, lanostane 17 is
4,4,14-trimethyl-5a-cholestane,
the former name implying the 5a,8P,9a,lOP,
13B,14a,17P,20Rconfiguration. The
change of configuration at C-9in cycloartane 18 is implied in the name, although it must be specified if called

4,4,14-trimethy1-9,19-cyclo-5a,9gcholestane.

H

A

- 20

29

(17)
4,4,14-Trimethyl-5a-cholestane
or lanostane

H

A

H3C CHS
28

29

(18)

4,4,14-Trimethyl-9,19-cyclo-5~9~cholestane
or cycloartane
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3) For the names of hydrocarbons that are related to those given in Table 1 by the addition or removal of one or
more carbon atoms, see 3s-6. For ring expansion or contraction see 3s-7.
3 8 - 2 5 Unsaturation
Unsaturation is indicated by changing -ane to -ene, -adiene, -yne etc., or -an- to -en-, -adien-, -yn- etc.
Examples:
Androst-5-ene, not 5-androstene
5a-Cholest-6-ene
5PCholesta-7,9( 11)-diene
5a-Cholest-6-en-3P-01

(19)
Estra- 1,3,5(lO)-triene

(20)
Estra- 1,3,5,7,9-~entaene

H
(21)
Sa-Androst- 1-en- 165-01

111

(22)

5P, 135,145-Pregna-6,8,1l-trien-20-yn-3a-ol

Notes
1) It is now recommended that the locant of a double bond is always adjacent to the syllable designating the
unsaturation.
2) If there is a choice of locants, single ones are preferred to compound locants, e.g. estra-5,7,9-triene is
preferred to estra-5( 10),6,8-triene.
3) The use of A (Greek capital delta) is not recommended to designate unsaturation in individual names. It may
be used, however, in generic terms, like 'A'-steroids'.
A 4) When an unsubstituted 25(26)-double bond is present the two methyl groups attached at position 25 are
numbered 26 and 27 with the lower number for the methyl group trans to position 23.
A
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38-2.6. Stereochemistry of double bonds
The stereochemistry of double bonds in the side chain should be indicated using the E,Z convention (cf.
Recommendation E-2.2 in [3]). The same applies to the seco compounds of the vitamin D series (see 38-9).
Example:

H

(23)
(22E)-Cholesta-5,22,25-trien-3P-o1
cf. also formula 7
38-2.7. Steroids with a side chain as part of the parent carbocycle and an alkyl substituent at C-17
If a steroid has two carbon chains attached at position 17 and one of them is included in Table 1, the compound
is named as a 17-alkyl derivative of that steroid. If both side chains at C-17 are in Table 1, then the larger one is
used, or the one in the normal configuration, e.g. 17-ethyl-5a-cholestane, 17-ethyl-5a-pregnane (not 17-ethylA -5a,l7a-pregnane). The carbon atoms of the alkyl substituent may be numbered by a superscript number added to
the number of the atom to which it is attached, e.g. 17l, 17*...etc. (cf. example 26). Examples:

21
17'

1''

(25)
17-Methyl-5a, 17a-pregnane

(24)
17-Methyl-5a-pregnane

Br

(26)
17-(2-Bromoethy1)-5~
17a-cholestane
A Note
Locants with superscript numbers are intended for the identification of the atoms e.g. in 13C-nmrspectral
assignments, not as locants for further substitution e.g. oxymetholone [an international non-proprietary name
not
(INN) see 3s-4.10 and Appendix] is 17~hydroxy-2-(hydroxymethylene)-17a-methyl-5a-androstan-3-one,
2l, 17pdihydroxy-17a-methyl-2-methylene-5a-androstan-3-one.
38-2.8. Steroids with two alkyl substituents at C-17
If a steroid has two carbon chains attached at position 17, neither of which is included in Table 1, the compound
is named as a 17,17-disubstituted androstane. Examples:

(27)

17,17-Dimethyl-5a-androstane
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(28)
17PMethyl- 17a-propyl-5a-androstane

Notes
1) Some steroids of this class can be related to a fundamental structure listed in Table 1 by applying the rules of
chain lengthening and shortening (3s-6). Thus structure 28 could be called 17-methyl-21,24-dinor-5a, 17aGholane. This procedure is not recommended as it often yields cumbersome names.
A 2) The carbon atoms of the alkyl substituents may be numbered by a superscript number added to the number of
the steroid skeletal atom to which it is attached. The shorter of the two substituent chains receives primed
superscript numbers. If the two substituent chains are of equal length and attached to the steroid ring system the
substituent on the B-face has primed superscript numbers. If the two substituent chains are attached to the side
chain of the steroid and are of equal length but one is further substituted the other chain has primed superscript
numbers. In the absence of further substitution the p r o 4 group has primed superscript numbers.
A 3) Locants with superscript numbers are intended for the identification of the atoms e.g. in 13C-nmr spectral
assignments, not as locants for further substitution (see note to 38-2.7).
38-2.9. Replacement of carbon atoms by hetero a t o m
When in the carbon skeleton of a steroid a carbon atom is replaced by a hetero atom, the replacement (oxa-aza)
system of nomenclature is used with steroid names and numbering (cf. Recommendation B-4 in [3]). Example:

OH

(29)
17PHydroxy-4-oxaandrost-5-en-3-one
3s-2.10 Additional rings formed within the steroid skeleton
When an additional ring is formed by means of a direct link between any two carbon atoms of the steroid ring
system or the attached side chain, the name of the steroid is prefixed by cyclo; this prefix is preceded by the
numbers of the positions joined by the new bond and Greek letter (a,B, or 5) denoting the configuration associated
with the new bond, unless that designation is already implicit in the name. Examples:

H

H

'.

I

OH
(30)

3a,5-Cyclo-5a-cholestan-6gol

(31)
5,7a-Cyclo-5a-cholestan-4a-ol
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H

(32)
(20R)-18,21-Cycle-Sa-cholane
Compound 30 is also known as i-cholesterol; likewise the 3,5-cyclosteroids are often called i-steroids.
Nore
3s-3. STEROIDS WITH HETEROCYCLIC RINGS IN THE SIDE CHAIN
3s-3.0. General definitions
Many important naturally occurring steroids contain one or more additional heterocyclic ring(s), fused or
attached to ring D, formed by modifications of the side chain. These steroids can be grouped into the following
families: (a) cardanolides, (b) bufanolides, (c) spirostans, (d) furostans, (e) steroid alkaloids.
3s-3.1. Cardanolides
The name cardanolide is used for the compound of structure 33, i.e. the parent compound of digitaloid lactones
with the configuration illustrated. The 14pconfiguration as well as the 20R-configuration are implied in the name.
Examples:

H
(33)
5pCardanolide

HO

JypH
Fl

(34)
3j, 14-Dihydroxy-5pcard-20(22)-enolide
trivial name: digitoxigenin
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HO
OH
(35)
3/3,5,14-Trihydroxy-19-oxo-5/3-card-20(22)-enolide
trivial name: strophanthidin
Names such as card-20(22)-enolide are used for the naturally occurring unsaturated lactones of this type. The
names 14,21- and 16,21-epoxycardanolide are used for the compounds containing a 14,21- or a 16,21-oxygen
bridge respectively, as shown in 36.
The former recommendation that the configuration at C-14 must always be stated as an affix is
A Note
abandoned; 14fiis implied unless otherwise stated. See also note 1 to 3s-1.5.

H
(36)

A 16/3,21~-epoxy-20~-ca1danolide
38-3.2. Bufanolides
The name bufanolide is used for the compound of structure 37, the parent compound of the squill-toad poison
group of lactones, with the configurations 14/3,20R as shown implied in the name. Unsaturated derivatives are
named by replacing the suffix -anolide by -enolide, -adienolide, etc.; thus the name bufa-20,22-dienolide is used
for the naturally occurring doubly unsaturated lactones.
A Note
As with cardanolides, the recommendation to always state the configuration at C-14 is abandoned. See
also note (1) to 3s-1.5. Examples:

0

H
(37)
SPBufanolide
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0

(38)
3p, 14-Dihydroxy-5Pbufa-20,22-dienolide
trivial name: bufalin

0

HO

JJpH

(39)
3p,14-Dihydroxybufa-4,20,22-trienolide
trivial name: scillarenin
3S- 3.3. Spirostans
The name spirostan is used for compounds of structure 40 (this is a 16,22:22,26-diepoxycholestane);this name
specifies the configuration shown for all the asymmetric centres except positions 5 and 25. A prefix 5a- or 5p- is
added in the usual way (see Recommendation 3s-1.5). Configurations at (2-16 and C-17, if different from those
shown in formula 40, are designated by 16p(H) and 17p(H). Configurations at C-20 and C-22, if different from
those shown in formula 40, are designated by the sequence-rule procedure (see Section E in [3]) or, if unknown,
by 5. Steric relations of substituents at C-23, C-24 or C-26 are in all cases designated by the sequence-rule
procedure or, if unknown, by 5. Examples:

27

H
(40)

5p-Spirostan
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(41)
(22S,25S)-5a-Spirostan

H

HO
H
(42)
(25S)-5/3-Spirostan-3&01
trivial name: sarsasapogenin

HO

H
(43)
(25R)-24~-Bromo-5/3-spirostan-3pol
Notes
1) Although ring E, like rings A, B, C and D, can conveniently be shown by projection on to the plane of the
paper, ring F cannot be adequately represented in this way since C-23, C-24 and (2-26 and the oxygen atom lie in
a plane that is perpendicular to the plane of the paper. Ring F is conveniently drawn as in formulae 40-43; in
formula 40, for instance, the broken line from C-22 to oxygen denotes that the oxygen atom and C-26 of ring F lie
behind the plane of the paper and that consequently C-23 and C-24 lie in front of the plane of the paper
(configuration R at C-22). In formula 41 the configuration at C-22 is reversed and must be stated in the name as
22s. It is conventional to draw ring F as a chair, but this conformation is not implied in the name spirostan.
Whatever the conformation of ring F, C-27 and the 25-hydrogen atom may be considered to lie in the plane of the
paper and so cannot be denoted by broken or thickened lines. In 42 the methyl group is axial (above the general
plane of ring F), and in 41 it is equatorial (in the general plane of ring F).
2) The R,S specifcation may also be affected by substituents attached to ring F or C-27, as in compound 43 (cf.
42).
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38-3.4. Furostans
The name furostan is used for the compound of structure 44 (16,22-epoxycholestane);this name specifies the
configurations at all the asymmetric centres except position 5, 22 and (if position 26 is substituted) also 25.
Configuration at C-5 is designated by use of a or p in the usual way (see Recommendation 38-1.5), and
configurations at C-22 and, if necessary, C-25 by the sequence-rule procedure, or in all these cases by 6 if
unknown.
Substituents are indicated in the usual way, as in example 45.
26

H
(44)

5PFurostan
27

H04

I

H
(45)

(25R)-5a-Furost-20(22)-ene-3p,26-diol
mvial name: pseudotigogenin
38-3.5. Steroid alkaloids
If systematic names for steroid alkaloids are desired, they should be derived from pregnane, cholestane or some
other parent name given in Table 1.
Trivial names for the parent saturated structures of steroid alkaloids are so chosen that they end in -anine. In the
case of unsaturated compounds, this ending is changed to -enine, -adienine, etc. as appropriate.
An extensive treatment of the nomenclature of steroid alkaloids is beyond the scope of these recommendations.
A special appendix to section F of ref. 3 dealing with these problems is in preparation.
3s-4. FUNCTIONAL GROUPS
3s-4.0. General
Nearly all biologically important steroids are derivatives of the parent hydrocarbons (cf. Table 1) carrying
various functional groups. Their nomenclature follows the general recommendations of the nomenclature of
organic compounds (Sections C and D in [3]). However, there are some special problems in the application of
these recommendations to natural products like steroids. Therefore, and for the benefit of the biochemist not so
familiar with the recommendations of substitutive nomenclature, these are outlined and exemplified here. For full
details, the reader is referred to the IUPAC Recommendations [3].
Most substituents can be designated either as suffixes or prefixes; some, however, the commonest being
halogens, alkyl groups (see 38-2.7 and 38-2.8) and alkoxy groups, can only be designated as prefixes. Lists of
these two types are given in Tables I and II respectively section C-10 of [3].
When possible, one type of substituent must be designated as suffix. When more than one type is present that
could be designated as suffix only one type may be so expressed and the other types must be designated as
prefixes. The choice for suffix is made according to an order of preference that is laid down in [3]; the most
important part of this order, for steroids, is as follows in decreasing preferences: onium salt, acid, lactone, ester,
aldehyde, ketone, alcohol, amine.
Suffixes are added to the name of the saturated or unsaturated parent system (see 33-2.5), the terminal e of -ane,
-ene, -yne, -adiene etc. being elided before a vowel (presence or absence of numerals has no effect on such
elisions).
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The following recommendations are on these principles. In this section, the formulae of examples correspond to
2b, i.e. the methyl groups are indicated by a bond without lettering, and the hydrogen atoms at (2-8, C-9 and (2-14
are omitted.
3s-4.1. Acids, salts and esters
Acids, their salts and esters are generally named by use of suffixes.
a) If a methyl group is changed into a carboxyl group, the suffix is -oic acid; it is preceded by the appropriate
locant. In biochemical papers, these compounds are often named as anions, the counter-ion beiflg unspecified; in
this case, the suffix is -0ate. Examples:
11-0xo-5a-cho1an-24-oic acid

(46)

(22R)-2p,3p,14,22,25~-Pentahydroxy-6-oxo-5~cholest-7-en-26-oic
acid

trivial name: ecdysonoic acid

coo-

HO"
H
(47)
3a,l lj?-Dihydroxy-20-oxo-5j?-pregnan-21-oate
b) If an acid is formed by substitution of a hydrogen atom in X H , XH2or-CHg by a carboxyl group, i.e.
X-COOH, >CH-COOH or -CH2-COOH the suffix is -carboxylic acid or, in the ion form, -carboxylate. Note
that in this case the acid contains one more carbon atom than the parent compound. Examples:

COOH

H
(48)
5p-Androstane-17~ca~boxylic
acid
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HO
(49)

3~-Hydroxy-4~methyl-5a-cholesta-8,24-diene-4a-carboxylate
or 3phydroxy-30-norlanosta-8,24-dien-28-oate
Compound 48 was formerly called 5/3,17a(H)-etianicacid. This name, etianic acid, is now abandoned.
A Note
c) Names of salts are formed by stating the cation and using, as a separate word, the ionic form of the name of
the acid. Example:
Sodium 5a-cholan-24-oate
d) Esters are conveniently named in a similar way. Examples:
Methyl Spandrostane-17pcarboxylate
Diethyl5a-cholane-21,24-dioate

-OoC

--.-

COOCH,

(50)
24-Methyl 3p-hydroxy-5a-cholane-21,24-dioate

(51)
Methyl 3-(3phydroxyandrost-4-en- 16a-y1)propanoate
33-4.2. Lactones
a) Lactones, other than cardanolides and bufanolides, are named by changing the ending -ic acid or -carboxylic
acid of the name of the hydroxy acid to -1actone or -carbolactone respectively, preceded by the locant of the acid
group and then the locant of the hydroxyl group. The lactonised hydroxyl group is not stated separately.
Examples:

H
(52)

3~Hydroxy-5a-cholano-24,17-1actone
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0

HO
(53)
(20R)-3~Hydroxypregn-5-ene-2O,lS-carbolactone

(54)

7a-Acetylthio-3-0x0- 17a-pregn-4-ene-21,17-carbolactone
international non-proprietary name: spironolactone
Note
In examples 53 and 54 the suffix carbolactone corresponds to a substituent with an additional carbon
atom which is numbered accordingly (see 38-2.7). If example 53 was called 3~-hydroxy-23,24-dinorchol-5-eno-21,lS-lactone (name not recommended), then the lactone carbonyl would be C-21 (see 3s-6.2 for use of nor).
(name not
Similarly, if example 54 was called 7a-acetylthio-3-oxo-2la-homo-17-pregn-4-eno-2la,l7-lactone
recommended), then the lactone carbonyl would be C-21a (see 3s-6.1 for use of homo).
b) Cardanolides and bufanolides. The -olide ending of these names denotes the lactone grouping, and
substituents must be named as prefixes.
38-4.3. Esters of steroid alcohols
Esters of steroid alcohols are named by the appropriate steroid substituent group followed by that of the acyloxy
group in its anionic form. The steroid name is formed by replacing the terminal -e of the hydrocarbon name by yl,
-diyl, etc. and inserting this before the locant with a Greek letter to designate position and configuration. When
necessary locants should be used with the anionic part of the name. Examples:
Sa-Cholestan-Spy1 acetate
Sp-Cholestane-3a, 12a-diyl diacetate
3-Oxoandrost-4-en- 17pyl acetate (trivial name testosterone acetate)
17a-Hydroxy-20-oxopregn-5-en-3a-yl
sulfate

0

H
(55)
5/3-Cholestane-Sa,12a-diyl 12-acetate 3-benzoate
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H
(56)

12a-Hydroxy-5p-cholestan-3a-yl
benzoate
The prefix form acyloxy-, with the appropriate locants, is used if there is a preferred functional group as the
suffix (e.g. an acid or lactone). Examples:
3a-Acetoxy-Spcardanolide
3a-Benzoyloxy- 1l~hydroxy-20-oxo-5~pregnan-2l-oate
(monobenzoate of 47)
3pAcetoxyJa-cholano-24,17-lactone(acetate of 52)
When the steroid acid has a trivial name that already specifies the hydroxyl group that is esterified, the prefix
must be 0-acyl-.Examples:
3-0-Acetylcholic acid
17-0-Benzoylestradiol-17p
3- 0-Linolenoy lcholesterol
Notes
1) If it is wanted to emphasize the unesterified form of the steroid (e.g. in an index) the polyol may be named
with the ester groups indicated as in the example 55 S~-cholestane-3a,12a-diol12-acetate 3-benzoate. This style
was recommended in the previous edition of these recommendations, but does not follow standard systematic
nomenclature rules [3].
2) In the case of simple sterols with trivial names, the substituent form of the trivial name may be used (e.g.
cholesteryl linoleate). This form should not be used with polyols.
38-4.4. 0x0 compounds
a) Aldehydes are named by using either the suffix -al (denotes change of -CH3 to -CHO, i.e. without change in
the number of carbon atoms), or -aldehyde (denotes change of -COOH to -CHO, i.e. without change in the
number of carbon atoms; the name is derived from that of the acid). The prefix 0x0- denotes the change of X H 2
to XO, thus also of -CH3 to -CHO, with no change in the number of carbon atoms. Examples:
Sa-Androstan- 19-a1
Sa-Cholan-24-al

H
(57)

3a,7 a,12a-Trihydroxy- 5p-cholan-24-a1
or cholaldehyde (from cholic acid)
If the aldehyde group is formed by substitution of a hydrogen atom in X H , )CH2 or-CH3 by -CHO i.e.
X - C H O the prefix formyl or suffix carbaldehyde is used. Examples:
3pFormyl-Sa-cholan-24-0icacid
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H
(58)
5pAndrostane- 17pcarbaldehyde
b) For ketones, the suffix is -one, and the prefix 0x0-. Examples:
SpAndrostan-3-one
Pregn-S-ene-3,2O-dione
11-0xo-5a-cholan-24-oic acid
Notes
1) The prefix 0x0- should also be used in connection with generic terms, e.g. 17-0x0 steroids. The term "l7-keto
steroids", often used in the medical literature, is incorrect because C-17 is specified twice, as the term keto
denotes C=O.
2) Many steroids cany hydroxyl groups as well as 0x0 groups. In this case, the suffix -one must be used, and
hydroxyl groups indicated by prefixes, unless the compounds have trivial names (see Table 2). If the principal
functional group (and hence the suffix) is preferred to either hydroxyl or 0x0 groups both hydroxyl and 0x0
groups are indicated as prefixes.
38-4.5. Alcohols
Alcohols are named with the suffix -01 or the prefix hydroxy-, with the appropriate locants. Examples:
SpCholestane-3a,l lpdiol
3a-Hydroxy-Sa-androstan-17-one (trivial name: androsterone)

COO- Na'

HO'*
H
(59)
Sodium 3 a,12a-dihydroxy-5~-cholan-24-oate
common name: sodium 7-deoxycholate

Notes
1) Composite suffixes -olone and -onol, to denote simultaneous presence of hydroxyl and ketonic groups, are
not permitted by IUPAC Recommendations [3] and should not be used.
2) A few trivial names exist for hydroxy ketones (see Table 2).
33-4.6. Amines
Amines are named by means of the suffix -amine or the prefix amino-. Examples:
Androst-5-en-3pamine

(

H3C
I

H
(60)
(20S)-3p(Dimethylamino)-5a-pregnan-20-01
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33-4.7. Ethers
Ethers are named as alkoxy derivatives. Examples:
17PMethoxyandrost-4-en-3-one

H
(61)
3~Ethoxy-5~cholan-24-oic
acid
Ethers and partial ethers of steroid polyols are named either by using the alkoxy- prefix, or by the prefix O-alkylif the hydroxy group etherified is already specified in a trivial name. Examples:
(20S)-3p, 17,20-Trimethoxy-Sa-pregnane
(20S)-3p,17-Dimethoxy-5a-pregnan-20-01
2 1-0-Methylcortisol
33-4.8. Acetals and ketals
Acetals and ketals of 0x0 steroids are named as dialkoxy steroids. Examples:

3,3-Dimethoxycholest-4-ene

(62)

3,3-(Ethylenedioxy)-Spcholestane
Similarly, acetals formed by an 0x0 compound reacting with two hydroxyl groups of a steroid may be named
alkylenedioxy compounds. Example:
2~~,3a-(Methylenedioxy)pregn-S-ene
(see 101)
33-4.9. Trivial names of important steroids
Examples of trivial names retained for important steroid derivatives, these being mostly natural compounds of
significant biological activity, are given in Table 2.
Note
If these trivial names are used as a basis for naming derivatives or stereoisomers, the derived trivial
name must make the nature of the modification completely clear and is preferably accompanied at first mention by
the full systematic name. For example, in steroid papers epi is often used with trivial names to denote inversion at
one centre; the name 11-epicortisol defines the compound fully since cortisol is already defined as the
1l/Mcohol; but the name epicortisol does not define the compound and is inadequate.
33-4.10. Use of international non-proprietary names
International non-proprietary names (INNS) have been given to many steroids of pharmaceutical importance
[ 6 ] .For convenience, a selection of some of these names is given in the appendix. If these names are used in
biochemical papers, it is recommended that once in the paper, e.g. in a footnote or under Materials and Methods,
the full systematic name is also given. International non-proprietary names should not be used as a basis for the
names of modified compounds.
33-5. STEREOCHEMICAL MODIFICATIONS
33-5.1. Use of theprefur entIf, as for instance in a synthetic compound, there is stereochemical inversion at all the asymmetric centres
whose configurations need not be specified in a name, the italicized prefix ent- (a contracted form of enantio-)is
placed in front of the complete name of the compound. This prefix denotes inversion at all asymmetric centres
(including those due to named substituents) whether these are cited separately or are implied in the name.
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Examples:

OH

(63)
17pHydroxyandrost-4-en-3-one (testosterone)

OH

(64)
ent- 17pHydroxyandrost-4-en-3-one (ent-testosterone)
When numerals are used to enumerate formulae, the prefix ent- may be used to indicate the enantiomer.
Note
Thus, e.g. compound 64 above may be designated ent-63.
Table 2. Trivial names of some important steroid derivatives
Trivial name

Systematic steroid name

Aldosterone

18,ll-hemiacetal of 11p,21-dihydroxy-3,20-dioxopregn-4-en184
or 1lp, 18-epoxy-18&hydroxypregn-4-ene-3,20-dione
3a-h ydroxy -5 a-androstan- 17-one

Androsterone
Brassinolide
Calcidiol(93)
Calciol(92)
= cholecalciferol
Calcitriol(94)
Cholesterol
Cholic acid
Corticosterone
Cortisol
Cortisol acetate
Cortisone
Cortisone acetate
Deoxycorticosterone
Ecdysone
Ercalciol
= ergocalciferol
Ergosterol (7)
Estradiol-17a
Estradiol-17p
Esttiol
Estrone
Lanosterol
Lithocholic acid
Progesterone
Pseudotigogenin
Sarsasapogenin
Smilagenin
Testosterone (63)
Tigogenin

(22R,23R)-2a,3~22,23-tetrahydroxy-6,7-seco-5a-campestano-6,7-lactone
(5Z,7E)-(3S)-9,10-secocho1esta-5,7,10(
19)-mene-3,25-diol
(5Z,7E)-(3S)-9,l0-secocholesta-5,7,10(
19)-men-3-01
(5Z,7E)-( 1S,3R)-9,10-secocholesta-5,7,10(
19)-triene-1,3,25-triol
cholest-5-en-3pol
acid
3a,7a, 12a-trihydroxy-5pcholan-24-oic
1lp,2l-dihydroxypregn-4-ene-3,20-dione
11p, 17,21-trihydroxypregn-4-ene-3,20-dione
21-0-acetylcortisol

17,21-dihydroxypregn-4-ene-3,11,20-trione
21-0-acetylcortisone

21-hydroxypregn-4-ene-3,20-dione
(i.e. the 11-deoxy derivative of corticosterone)
(22R)-2p,3p,14a,22,25-pentahydroxy-5~cholest-7-en-6-one
(5Z,7E,22E)-(3S)-9,10-secoergosta-5,7,10(
19),22-tetraen-3-01
(22E)-ergosta-5,7,22-trien-3pol
estra- 1,3,5(lO)-triene-3,17a-dioi
estra- 1,3,5(lO)-triene-3,17pdiol
estra-1,3,5( lO)-triene-3,16a,l7pmol
3-hydroxyestra-1,3,5(10)-trien-17-one
lanosta-8,24-dien-3pol
3a-hydroxy-5&cholan-24-oicacid
pregn-4-ene-3,20-dione
(25R)-5a-furost-20(22)-ene-3p,26-diol
(25S)-5p-spirostan-3pol
( 2 5 ~-5p
) spirostan-3pol
17phydroxyandrost-4-en-3-one
(25R)-Sa-spirostan-3pol
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38-52. Use of a and p for bridgeheah
If there is stereochemical inversion at not more than half of the asymmetric centres whose configurations need
not be specified in a name, the configurations of the hydrogen atoms or substituents at the affected bridgeheads, or
the carbon chain (if any) at position 17, are stated by means of a prefix or prefixes a or p, each with its appropriate
locant, placed before the stem name laid down in 3s-2 and 3s-3. Examples:

H
(65)
5p,9p,lOa-Pregnane-3,20-dione
I

(66)
(22E)-9p,lOa-Ergosta-5,7,22-trien-3pol
trivial name: lumisterol
Note
The prefix retro, indicating 9p,10a configuration, should not be used.
33-5.3. Use of alp and entThe enantiomer of a compound designated as in Recommendation 38-52 is given the same name preceded by
ent.
Note
This Recommendation covers the compounds in which there is inversion at a majority, but not all, of the
asymmetric centres that need not be specified in the name. Examples:

H
(67)
ent-5p,9/3,1Oa-Pregnane-3,2O-dione
(not 5a,8a,13a,14p,17a-pregnane-3,20-dione)

OH

(68)
ent-17a-Hydroxy- 13a,14pandrost-4-en-3-one
(not 17phydroxy-8a,9p, lOa-androst-4-en-3-one)
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38-5.4. Use of the prefuc racRacemates, as for instance obtained by synthesis, are named by use of an italicized prefix rac- (an abbreviation
of racemo-), placed before the complete name of the compound, the enantiomer chosen for naming being that
required by Recommendations 3s-5.1 to 33-53.
Example: A racemate composed of compounds 63 and 64 (= ent-63) is named ruc-17~hydroxyandrost-4-en-3-one
or ruc-testosterone.
Note
The designation of a and fl to the substituents refers to the normal series, not to the en?-series; the prefix
ent- indicates that their absolute spatial orientation is inverted.
A 3s-5.5. Use of R* and S*
When the relative, but not the absolute, configuration of two or more asymmetric centres in a steroid derivative
is known, this may be indicated by R* or S* according to Recommendations E-4.10 and F-6.7 of [3].
3s-6. LENGTHENING AND SHORTENING OF SIDE CHAINS AND ELIMINATION OF METHYL
GROUPS
3s-6.1. Use of theprefu; homoLengthening of a side chain by insertion of one (or more) methylene groups is indicated by the prefix homo(dihomo- etc.). The prefix is preceded by the (complex) locant(s) of the carbon atom(s) inserted. Examples:

H
(69)

(25R)-27a-Homo-5a-cholestane
26

HO
(70)

24a,24b,24c-Trihomocholest-5-ene-3p,7
a-diol

21

H
(71)
17(20)a-Homo-5a-choles tan-3-one
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Notes
1) If the methylene group is inserted into a methyl C-H bond or next to a methylene group the letter a (b etc.) is
added to the locant of the highest numbered atom (e.g. example 69 is 27a-homo- not 26a-homo-).
2) If the methylene group is inserted between two side-chain branch points that are directly linked, or between
C-17 and a branch point at (2-20 (i.e. Table 1 except pregnane) both locants are used with the letter a (b etc.) and
the higher numbered locant in parenthesis. The higher number may be omitted in a structural formula but must be
used in the name of the homo-steroid (e.g. 17a in compound 71).
38-6.2. Use of theprefur norElimination of a methylene group (-CH,-) from a steroid side chain is indicated by the prefix nor-, which in all
cases is preceded by the number of the carbon atom that disappears. When alternatives are possible, the number
attached to nor- is the highest permissible. Elimination of two methylene groups is indicated by the prefix dinor-.
The remainder of the original steroid numbering is retained (see 73). Examples:

H
(72)
24-Nor-Spcholane

(73)
18-Norpregn-4-ene-3,2O-dione
Exceptions: By recommendations 3s-2.1 and 33-2.2 the names gonane (for 18,19-dinorandrostane) and estrane
(for 19-norandrostane) constitute exceptions to the above Recommendation 3s-6.2. The names gonane and
estrane are used also as parent names for their derivatives.
However, 18-nor- and 19-nor- are used with other parent and trivial names, as in 19-norpregnane, 18,19-dinorspirostan, and 18-norestrone.
The compound produced by shortening the side chain of pregnane is named 17j3-methylandrostanerather than
21-norpregnane. See also Recommendation 33-6.3. Examples:

H
(74)

24-Nor-5pcholan-23-oic acid
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I

H
(75)

(20R)-18,19-Dinor-5a-pregnane-20-carboxylicacid
(not 18,19,23,24-tetranor-5a-cholan-21-oic acid)
A 38-6.3. Preference between homo- and norA compound with a skeleton that differs from the fundamental parent systems (see 3s-2.1 to 38-2.4 and 3s-3.1
to 38-3.4) by changes in the side chain(s) can often be named by several different methods involving either side
chain lengthening (3s-6.1) or shortening (38-6.2) and/or alkylation (3s-4.0) and/or addition of carbon atoms
associated with a functional group [3S-4.l(b), 3S-4.2(a), 3S-4.4(a)]. The preferred name is selected by the
following recommendations applied in order:
a) A name should be derived by the fewest number of modifications of the fundamental parent system. Both
detachable (e.g. alkyl) and non-detachable (e.g. homo or nor) prefixes are considered as modifications. Dihomo,
dinor, etc., are counted as two modifications each.
b) Non-detachable prefixes are preferred to detachable prefixes. Examples:
18 a

H

H
(77)

(76)

18a-Homo-5a-estrane
(not 13-ethyl-5a-gonane or
13-ethyl-18-nor-5a-estrane)

18-Nor-5a-androstane
(not 10-methy1-5a-gonane)

Notes
1) As an exception to recommendation (b) above, 17pmethyl-5a-androstane is preferred to 21-nor-5a-pregnane
and 5a-androstane-l7/?-carboxylic
acid is preferred to 21-nor-5a-pregnan-20-oic
acid.
2) Compound 77 is 13-ethy1-18-nor-5a-estrane
in current Chemical Abstracts Service index nomenclature.
3s-7. RING CONTRACTION AND EXPANSION
3s-7.1. Use of the prefoc norRing contraction by loss of an unsubstituted methylene group is indicated by the prefix nor-. Fdr loss of two
methylene groups, dinor- is used. The methylene group(s) lost is considered to include the highest numbered
A unsubstituted atom of the ring involved, and the locant of that lost methylene group precedes the prefix nor- in the
nor-compound. The remainder of the original numbering is retained. Example:
In 4-nor-5a-androstane (78) C-4 is missing.

H
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38-7.2. Use of the prefur desThe removal of a terminal ring, with addition of a hydrogen atom at each junction atom with the adjacent ring, is
indicated by the prefix des-, followed by the italic capital letter designating that ring (3.5-1.1); substituents and
stereochemistry implied in the mvial name remain unless otherwise stated. Example:

(79)
Des-A-androstane
The prefix des- is used here, not de-, because of the ease of confusing de- with the letter D in speech.
Note
38-7.3. Use of theprefur homoRing expansion by inclusion of one methylene group is indicated by the prefix homo-, by two methylene groups
A by dihomo-. The prefix is preceded by the (complex) locant(s) of the carbon atom(s) inserted. These are chosen in
the following way:
a) If the methylene group is not inserted between directly linked bridgeheads or between C-13 and C-17 carrying
a side chain, the letter a, b etc. is added to the locant of the highest numbered atom of the ring that is not a
bridgehead. Examples:

H
(80)
4a-Homo-5a-androstane

0

(81)
3-Hydroxy- 17a,17b-dihomoestra- 1,3,5(10)-trien-17b-one
b) If the methylene group is inserted between directly linked bridgeheads or between C-13 and C-17 carrying a
side chain, the letter a (or a and b) is added to the pair of locants indicating the atoms on either side, and the higher
numbered locant is placed in parentheses. Examples:

k
(82)

8( 14)a-Homo-5a-androstane
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(yjp
II

H

eH
(83)
8(9)a-Homo-5a-androstane

Ha',I 10

1

I

H
(84)
9( l0)a-Homo- lg-nor-h, lOa(H)-pregnane

H
(85)

13(17)a-Homo-5a-pregnane
The locant(s) with the prefix homo- is placed after the prefixes required for functional groups (cf. 3S-4), before
the stereodescriptor (e.g. 5p) of the stem name, or if such is not required, directly before the stem name.
A

Notes
1)Recommendation 38-7.3 deviates from the former convention in 2s-8; the present recommendation is in line
with the general Recommendation F-4.5 (cf. Section F in [3]).
2) Although complex locants are necessary in the names of homo-steroids, simple locants may be used with
structural formulae, e.g. 8a in compound 82 or 13a in compound 85 with the lower-numbered carbon atom as
parent locant.
38-7.4. Use of both nor- and homo- in one name
The above recommendations for ring expansion and contraction may be used for modifications of two rings in
the same molecule, as illustrated in example 86.

(86)
4a-Homo-7-nor-5a-androstane

Nomenclature of steroids (Recommendations 1989)
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Notes
1) Names incorporating homo- and nor- are normally preferred to alternatives incorporating cyclo- and seco- (cf.
examples 84 and 86).
2) A compound with excessive modification of the steroid skeleton usually is best described by a systematic
name. It is recommended that no more than two of the steroid rings be altered by any combination of the prefixes
homo- and nor-.
33-7.5. Use of theprejix abeoAs an alternative to the application of nor- and homo- to the same molecule, the abeo system may sometimes be
used. A compound that may be considered to arise from a steroid by bond migration may be given the name laid
down in the preceding Recommendations for the steroid in question, to which is attached a prefix of the form
x(y+z)abeo-. This prefix is compiled as follows: a numeral denoting the stationary (unchanged) end of the
migrating bond (x) is followed by parentheses enclosing (i) the number denoting the original position 6 )from
which the other end of this bond has migrated, (ii) an mow, and (iii) the number ( z ) denoting the new position to
which the bond has moved (see formulae 87a and 87b).

A

6

(87a)
(87b)
(87b)
The original numbering is retained for the new compound and is used for the numbers x , y and z . It is always
necessary to specify the resulting stereochemistry. Examples:

(88)

&

10(5+6)abeo-6a(H)-Androstane

CaHi7

I

I
I

H
(89)

14(13+12)abeo-5a, 12a(H),13a(H)-Cholestane

trivial name: 5a-jervane
Notes
1) The abeo nomenclature described in this Recommendation is permissive, not compulsory. It is most suitable
for use in discussions of reaction mechanism and biogenesis. For registration in a general (non-steroidal)
compendium, the general systematic names, or names assigned by the homo- or nor- method, may be preferable.
Thus 88 is identical with 86.
2) The abeo system has the advantage that the normal numbering of the steroid skeleton is retained. An examule
is 89, the parent structure of some steroid alkaloids. Also, 84 maybe named 9(10+19)abe0-5a,lOa(H)-pregn~ne,
C-9a remaining C-19.

IUPAC-IUB JOINT COMMISSION ON BIOCHEMICAL NOMENCLATURE

1814

3s-8
RING FISSION
3s-8.1. Use of theprejixsecoFission of a ring, with addition of a hydrogen atom at each terminal group thus created, is indicated by the prefix
seco-, the original steroid numbering being retained. (If more than one ring is opened, general systematic
nomenclature may be preferable. The principles of Note 2 to Recommendation 38-7.4 apply also to seco-steroids.)
Examples:

H
(90)
2,3-Seco-5a-cholestane

(91)
3-Hydroxy- 16,17-secoestra- 1,3,5(10)-triene-16,17-dioicacid

HO

Hoe'.
(92a)

(92b)

(5Z,7E)-(3S)-9,10-Secocholesta-5,7,10(
19)-trien-3-01

trivial name: cholecalciferolor calciol
A 33-8.2. Use of a and in seco-compounds
The stereochemical steroid descriptors a and p apply only when the remaining rings of a seco-compound are
oriented as in the parent steroid, but not to alternative conformations (see formulae 92a and 92b). It is therefore
recommended that after fission of ring B the stereochemistry of substituents on ring A is indicated by the R,S
convention and a and p are restricted to rings C and D. Likewise after fission of ring C the stereochemistry of
substituentson ring D is indicated by the R,S convention and a and p are restricted to rings A and B.
A 3s-9.
VITAMIN D GROUP
3s-9.0. General
By far the most important seco-steroids are the D vitamins and their derivatives. They can be named according
to Recommendation 3s-8.1, but this results in very cumbersome names. For this reason and for the benefit of
biochemists, a set of trivial names has been proposed [5], which can also be used as stem names for modified
compounds. These names are permissive, not compulsory; authors may prefer to use the systematic seco-steroid
names, which may indeed be more convenient for complicated structures.
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Another reason for the revision of the vitamin D nomenclature is the confusion arising from the application of
the steroid descriptors a and p. According to 38-8.2, the R,S system should be used to describe the stereochemistry
of substituents in ring A. Likewise, the geometry of the double bonds should be assigned by the E,Z system.
The names of the principal members of the vitamin D group are given in Table 3.
3s-9.1. Trivial names
The compound 92, also known as vitamin D, or cholecalciferol, is named calciol. The name implies the
stereochemistry shown, which is 3S,52,7E. The name should only be used for the compound with a hydroxyl
group at C-3 with the same orientation as in 3Phydroxy steroids. Compound 93 is named calcidiol, and compound
94 is calcitriol. Some more mvial names are listed in Table 3, together with the systematic steroid names.

H

HO
(93)
Calcidiol

(94)
Calcitriol

Notes
1)The names calciol, calcidiol, calcimol imply not only the stereochemistry but also the location of the hydroxyl
group(s). Compounds with hydroxyl groups in other positions must be named either according to 38-9.4 (below),
or in the usual semisystematic way applying Recommendation 3s-8.1.
2) The mvial names cholecalciferol and ergocalciferol are retained. They should, however, not be used for
naming metabolites.
3) Because of the nature of the sequence rule, it is not possible to transfer R or S from one compound to its
derivatives. Calciol is a 3s compound but calcitriol is a 3R compound though the absolute configuration of the
hydroxyl group at C-3 is not changed.
Table 3. Nomenclature for vitamin D compounds
Current trivial name

Recommended trivial name

Systematic steroid name

~

Cholecalciferol
25-Hydrox ycholecalciferol

1a,25-Dihydroxycholecalciferol
Ergocalciferol

calciol or
cholecalciferol(92)
calcidiol(93)

1a,24R,25-Trihydroxycholecalciferol
Previtamin D3
Tachysterol,
Dihydrotachysterol,
Isovitamin D,
a

24R-configuration
configuration

(5Z,7E)-(39-9,10-secocholesta-5,7,10(
19)-triene-3,25-diol

calcimol(94)
ercalciol or
ergocalciferol

1a,25-Dihydroxyergocalciferol ercalcitriol

22,23-dihydroergwalciferol

(5Z,7E)-(3S)-9,10-secocholesta-5,7,10(
19)-men-3-01

(5Z,7E,22E)-(3S)-9,10-secoergosta-5,7,10(
19),22-tetraen-3-01'
19),22(5Z,7E,22E)-(1S,3S)-9,10-secoergosta-5,7,10(
-tetraen-1,3,25-triolb
(52,7E)-(3S)-9,10-secoergosta-5,7,10(
19)-trien-3-olb

(249-methylcalciol or
22,23-dihydroercalciol
(5Z,7E)-( 1S,3S,24R)-9,10-secwholesta-5,7,1O( 19)calcitetrol
-mene-l,3,24,25-tetrol
(6Z)-tacalciol
(6Z)-(3S)-9,10-secocholesta-5(10),6,8-trien-3-01
(6E)-(3S)-9,10-secocholesta-5(10),6,8-hien-3-o1
tacalciol(95)
dihydrwalciol
(52,7E)-(3S, lOS)-9,10-secwholesta-5,7-dien-3-ol
(5E)-isocalciol(96)
(5E,7E)-(3S)-9,10-~ecwholesta1(10),5,7-trien-3-01
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33-9.2. Modifrcations of the triene system
The prefix ta- (derived from tachysterol) indicates a change of the triene system from (5Z,7E)-5,7,10(19)to (6.0
5(10),6,8 as in tacalciol95a and 95b.

P

P

(95b)
Tacalciol
The prefix iso- (derived from isovitamin D) when applied to calciol changes the location of the mene system to
1(10),5,7 with 7E configuration implied; the geometry at position 5, when known, must be specified by 5E 96 or
52 97.

H0”.
(97)
(52)-Isocalciol

38-9.3. Modijication of the side chain
The prefix er- (derived from ergosterol) is used to indicate the side chain of the vitamin Dzor ergocalciferol.This
prefix implies the 22E,24Rconfiguration as given in formula 98 unless otherwise specified.
I

(98)
3s-9.4. Addirional hydroxyl groups
Additional hydroxyl groups cannot be indicated by modification of the suffix -01, 401, d o l , -tetrol, since these
have definite meanings (see Table 3). They can, however, be added as prefix, e.g. (1s)-1-hydroxycalciol,
16~-hydroxycalciol.If possible, the full stereochemistryshould be given, e.g. (25R)-26-hydroxycalciol.For other
modifications and more detailed discussion of the nomenclature problems in the vitamin D field, the reader is
referred to the original document [5].
3s-10. ADDITIONAL RINGS
3s-10.0. General
When additional rings are formed within, or on, a steroid nucleus, it is often desirable to retain the steroid stem
name, since it implies the stereochemistry of most of the chiral centres. The following recommendations show how
such names can be constructed. It will be seen, however, that these names may become cumbersome with more
complicated - especially substituted - structures. Recourse to general systematic nomenclature may then be
preferable.
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The decision whether any one compound shall receive such a modified steroid name or a general systematic
name is left to authors and editors in the particular circumstances of each case. Moreover, the requirements of
different journals or compendia are not necessarily identical.
3s-10.1. Bridged steroids
Steroids with non-adjacent ring positions linked by a bivalent bridge such as -0-0-,-[CH&- (see
recommendations A-34 and B-15 in [3]) are named by the appropriate name and locants to indicate its attachment
and a or p to indicate stereochemistry where necessary. Examples:

0

H
(99)
3~,9-Epidioxy-5a-androstan-17-one

(100)

17PMethoxy- 1 7 s14-(epoxymethano)-5a-androstane
I

HO

(101)
(22E)-3pHydroxy-4'-phenyl-5,8-[
1,2]epi[1,2,4]triazolo-5a,8a-ergosta-6,22-diene-3',5'-dione
Notes
1) In a comDosite bridge such as eDoxvmethano in comDound 100 the first number of the two locants cited in
front of the bAdge corresponds to the first cited componeit of the composite bridge i.e. epoxy (recommendation
B-15.2 in [3]).
A 2) With linear bridges such as in compounds 99 and 100 the atoms may be labelled for identification by the
superscript number starting from the higher numbered attachment position (see 33-2.7). It is not recommended that
the steroid numbering should be continued with the bridge atoms as the highest used number depends on the
steroid skeleton present (recommendation A-34.2 in [3]).
A 3) With a cyclic bridge, such as in compound 101, the numbering of the ring system is retained but each number
is primed if needed for identification or further substitution. The name of the bridge includes the attachment
positions in front of the name. These locants and any required to name the ring are cited within square brackets
without any primes (ref. 3, recommendation B-3.1). Low numbers are preferred for the attachment positions with
the lower number nearer the higher numbered attachment position of the steroid.
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This system should not normally be extended to adjacent positions, except for simple symmetric bridges, e.g.
102. For other cases see 3s-10.2.Example:

(102)
2a,3a-(Methylenedioxy)pregn-5-ene

3s-10.2.Additional ring(s)fused to a steroid
Fusion of a carbocyclic or heterocyclic ring component with the maximum number of non-cumulative double
bonds to a steroid may be indicated by a modification of fusion nomenclature (see recommendations A-21.3to
A-21.6,B-3.1to B-3.3in [3]).The preferred component is always the steroid. The name of the carbocyclic or
heterocyclic attached component is modified to give its prefix form and is cited in front of the steroid name with
the nature of the fusion indicated between square brackets. The numbering of the steroid moiety is retained; the
atoms of the attached component are identified by primed locants. Those involved in fusion are cited in the order
corresponding to those of the steroid. Examples:

(103)
Furo[4',3',2:4,5,6]androstane

(104)
Naphtho[2',1':2,3]-5a-androstane

(105)
2a-Methyl[ 1,3]oxathiolo[5',4':16,17]-5a-mdrost-6-en-3~01
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A Notes
1) There are three changes from the previous recommendations [l], that are still used by Chemical Abstracts
Service index nomenclature:
(i) the unsaturation in the steroid ring due to the fused component is not cited,
(ii) the preferred component is always the steroid;
(iii) a terminal a or o of the prefix is not elided.
2)The current Chemical Abstracts Service index names for 103,104 and 105 are androstJ-en0[6,5,4-bc]furan,
naphth[2',1':2,3]-5a-androst-2-ene, and
2a-methy1-5a-androst-6,16-dieno[17,16-~[1,3]oxathio1-3~o1
respectively.
Fusion locants may be omitted if unnecessary. Example:

H
(106)

Benzo[2,3]-5a-androstane
If necessary isomers are distinguished by the use of indicated hydrogen (see recommendation A-21.6 in [3]). If
there is a choice of locants due to fusion the unprimed locant is used. Examples:

H
(107)

3'H-Cyclopropa[2,3]-5a-androstane

(108)
2a,3a-Dihydro-3'H-cyclopropa[2,3]-5cr-androstane

H
(109)
17aH-Benzo[12,13,17]-5a-androstane
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I

H
(110)
Benzo[ 12,13,17]-18-nor-5a-androstane

H
(111)
17aH-Benzo[ 13,171-18-nor-5a-androstane
As shown by examples 108 and 110, insertion of the maximum number of non-cumulative double bonds
Note
into the attached component is considered to take place after fusion.
3s-10.3. Spiro union with a steroid
Simple spiro systems may be named in an analogous way to bridged steroids (3s-10.1). For example, compound
112 is 3,3-ethylene-5a-androstane.
In general a spiro union is cited in the normal way (see recommendations A-41.4, B-10.2 in [3]). Examples:

(112)
Spiro[5a-androstane-3,l'-cyclopropane]

(113)
(4'R)-4'-Methyl-(3S)-spiro[5a-androstane-3,2'-[
1,3]dioxolane]

Nomenclature of steroids (Recommendations 1989)
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Appendix
Selected international non-proprietary names (INNS)of steroids

I
"
Acrihellin

Chemical name

Molecular formula

5,14-dihydroxy-3p[ (3-methylcrotonoyl)oxy]-19-oxo-5pbufa-20,22-dienolide
Actodigin
3p(pD-glucopyranosyloxy)-14-hydroxy-24-nor-5p,
14pchol-20(22)-eno-2 1,23-1actone
Alfacalcidol
19)-triene-1,3-diol
(5Z,7E)-(1S,3R)-9,10-secocholesta-5,7,10(
9-fluoro- 11~,17,21-trihydroxy-l6~methylpregna-l,4-diene-3,20-dione
Betamethasone
Canrenone
3-0x0- 17a-pregna-4,6-diene-21,17-~arbolactone
Clomegestone
6-chloro- 17-hydroxy-16a-methylpregna-4,6-diene-3,2O-dione
6-chloro-lp,2pdihydro-l7-hydroxy-3'H-cyclopropa[
1,2]pregna-4,6Cyproterone
-diene-3,20-dione
Dexamethasone
9-fluoro- 1lp, 17,21-mhydroxy- 16a-methylpregna-1,4-diene-3,20-dione
Disogluside
(25R)-3~-(~D-glucopyranosyloxy)spirost-5-ene
Ethinylestradiol
19-nor-17a-pregna- 1,3,5(lO)-trien-20-yne-3,17-diol
2 1-acetoxy-9-fluoro- 11phydroxy-2'-methyl- 16pH-oxazoloFluazacort
[5',4': 16,171pregna-1,4-diene-3,2O-dione
Fluocortin
6a-fluoro- 1lphydroxy- 16a-methyl-3,20-dioxopregna1,4-dien-21-oic
acid
Fusidic Acid
18-nor(17Z)-ent-16a-acetoxy-3p,l1~-dihydroxy-4~,8,14-trimethyl-SP,lOa-cholesta-17(20),24-dien-21-oic acid
Gestrinone
17-hydroxy-18a-homo- 19-nor-17a-pregna-4,9,1l-trien-20-yn-3-one
Halometasone
2-chloro-6a,9-difluoro- 1lp, 17,21-trihydroxy-16a-methylpregna-1,4-diene-3,20-dione
1lp, 17,21-trihydroxypregn-4-ene-3,20-dione
Hydrocortisone
Mebolazine
17phydroxy-2a,17-dimethyl-5a-androstan-3-one
azine
Medroxyprogesterone 17-hydroxy-6a-methylpregn-4-ene-3,2O-dione
3 p (6-deoxyd-0-methyl-a-L-mannopyranosy1oxy)-14-hydroxybufaMeproscillarin
-4,20,22-trienolide
15,161-17a7a-acetylthio- 15a,16a-dihydro-3-oxo-3'H-cyclopropa[
Mespirenone
-pregna- 1,4-diene-21,17-carbolactone
3-methoxy- 19-nor-17a-pregna- 1,3,5(10)-men-20-yn- 17-01
Mestranol
9-fluoro- 1',4'-dihydro-1lp,21-dihydroxy- 16pH-naphtho[2',3':16,171Naflocort
pregna- 1,4-diene-3,2O-dione
17-hydroxy-19-nor-17a-pregn-4-en-20-yn-3-one
Norenthisterone
17-hydroxy-19-nor-17a-pregna-5( 10),20-dien-3-one
Norgesterone
rac- 17-hydroxy-1&-homo- 19-nor-17a-pregn-4-en-20-yn-3-one
Norgestrel
17phydroxy-17a-methyl-2-oxa-5a-mdrostan-3-one
Oxandrolone
17phydroxy-2-(hydroxymethylene)- 17a-methyl-5a-androstan-3-one
Oxymetholone
1,1'-(3a, 17pdiacetoxy-5a-androstane-2p,l6p-diyl)bis(
l-methylPancuronium
piperidinium) dibromide
bromide
1lp, 17,21-trihydroxypregna-1,4-diene-3,20-dione
Prednisolone
17,21-dihydroxypregna-1,4-diene-3,11,2O-trione
Prednisone
3 p (6-deoxy-a-L-mannopyranosy1oxy)14-hydroxybufa-4,20,22Proscillardin
-trienolide
1lp, 17pdihydroxy-17a-methyl-3-oxoandrosta- 1,4-diene-2-carboxylic
Roxibolone
acid
7a-acetylthio-3-0x0- 17a-pregn-4-ene-21,17-~arbolactone
Spironolactone
S-methyl9-fluoro- 1lp,l7a-dihydroxy-16~methyl-3-oxoandrosta-l,4Timobesone
-diene- 17pcarbothioate
9-fluoro- 1lp,16a, 17,21-tetrahydroxypregna-l,4-diene-3,20-dione
Triamcinolone
acid
Ursodeoxycholic acid 3a,7pdihydroxy-5pcholan-24-oic

