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This prostaglandin nomenclature article emphasizes name derivations by semisystematic methods which are espe
cially useful for rapid communication in the written and oral language. Currently used stem names are reviewed 
and special attention is given to problems of describing stereochemical configuration, homologs, nor compounds, 
and certain complex analogs. 

Under ideal circumstances, a prostaglandin nomencla
ture system should permit names which (1) are communi
cable, (2) relate to prostaglandins, (3) allow convenient 
indexing and retrieval of information, (4) allow easy visu
alization of structures, and (5) allow scientists of different 
disciplines to arrive at unambiguous structure-biological 
activity relationships. In actual circumstances, it is quite 
difficult to achieve all these objectives for a compound 
using a single name. Names of compounds which are sat
isfactory and proper for indexing purposes may be unsat
isfactory for rapid communication and quite possibly mis
leading to all but nomenclature experts when dealing with 
structure-biological activity studies. For reasons such as 
these, alternative systems of nomenclature usually emerge 
to fill the needs of a particular group. 

Current prostaglandin nomenclature used by Chemical 
Abstracts employs prostane ( l ) 1 and prostanoic acid (2)2 

(indirectly) as stereoparents or index heading parents. 
These names imply the absolute configuration and num
bering system shown and prostaglandin-type compounds 
are then named as derivatives of prostane utilizing rules 
of terpene and steroid nomenclature3 (for examples, see 
the last names listed for structures 12-19). As to whether 
erct-prostanoic acid (3)1 will be adopted as a stereoparent 
is not yet known. 

11 13 15 17 19 

1, prostane 

COOH 

2, prostanoic acid 3. eni-prostanoic acid 

The Chemical Abstracts system for prostaglandin no
menclature is entirely satisfactory for indexing and infor
mation retrieval and is to be strongly recommended for 
most written work, especially of a chemical nature. Their 
system suffers a serious disadvantage in that the resulting 

names are often too cumbersome for oral communication. 
A need exists, therefore, for a semisystematic prostaglan
din nomenclature, and such a system has emerged in re
cent years. It is not the purpose of this article to defend 
the semisystematic nomenclature, but rather to identify it 
and record some of its scope and limitations. What has 
occurred, basically, is that workers in the field have 
adopted a series of stereoparents or stem names, based on 
early developments in the field,4 and have then applied 
general rules of nomenclature5 (not always correctly) to 
arrive at names for prostaglandin analogs, derivatives, and 
metabolites. As with many semisystematic methods of no
menclature, the resulting names are not always perfect 
but serve the extremely important purpose of rapid com
munication. 

This article will summarize the currently used stem 
names and how they can be modified to describe related 
compounds. Special attention will be given to problems of 
describing stereochemical configuration, homologs, nor 
compounds, and certain complex analogs. For organiza
tional purposes, various aspects of prostaglandin nomen
clature are itemized below. These items represent a tenta
tive guide to prostaglandin nomenclature and should not 
be regarded as official rules of nomenclature. 

Items of Prostaglandin Nomenclature 

1. Stem Names of Prostaglandins. Naturally occurring 
prostaglandins may be regarded as derivatives of prosta
noic acid (2) in which the five-membered ring is substi
tuted in a variety of ways; in which double bonds may 
occur in the cis-5, trans-13, or cis-17 arrangements; and in 
which an L-hydroxy group is attached to C-15 (except for 
PGG's). Prostaglandins have been divided into A,4 B,4 C,6 

D,7 E,4 F,4 G,8 H,8 and R9 families. These families differ 
from each other in the functionality of the five-membered 
ring as illustrated in partial structures 4-11. Prostaglan
dins in the F family are subdivided (identified by the ad
dition of the appropriate Greek letter subscript in the 
name) to distinguish configuration of the hydroxyl group 
at position 9. Prostaglandins of the G, H, and R families 
have the same substituted five-membered ring; PGH's 
(Karolinska Institute) and PGR's (Unilever Research Lab
oratories) are identical while PGG's differ from other 
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prostaglandins by the attachment of a 15L-hydroperoxy 
group instead of the usual 15L-hydroxy group. 

The author and reviewers of this article recommend use 
of PGH in place of PGR for prostaglandins of partial 
structure 11 (the PGR abbreviation presumably arose 
from the mistaken belief that prostaglandin endoperoxides 
are rabbit aorta contracting substance). Prostaglandins of 
the PGG family may also be named as 15-deoxy-15-hydro-
peroxy-PGH's (see item 11). 

Each family is further subdivided and identified by a 
numeric subscript according to the number of specifically 
located double bonds in the side chains (see examples 
12-19). A PGi compound has a trans-13 double bond, a 
PG2 compound has cis-5 and trans-13 double bonds, while 
a PG3 compound has cis-5, trans-13, and cis-17 double 
bonds (this statement refers to parent prostaglandins be
fore alterations in structure; a PG2 compound must have 
a double bond at C-5 while a PG3 compound must have a 
double bond at C-17 to be named as such). Currently used 
stem names and their abbreviations for the more common 
prostaglandins are given in Table I (however, see item 
20F). 

4. PGA 5. PGB 6. PGC 

OH 

'CC 
OH 

9. PGP, 
OH 

10. PGF. 

0-

1L PGG or PGH 

or PGR (see text) 

Structures and stem names for some representative 
prostaglandins are given in examples 12-19 along with 
their current Chemical Abstracts systematic names for 
comparison purposes. The structures, as written, corre
spond to the absolute configuration of prostaglandins from 
mammalian sources. The advantage of committing the 
stem names and corresponding structures of prostaglan
dins in this section to memory is that a wealth of struc
tural and stereochemical detail is understood instantly. 
Structures of countless analogs, isomers, and derivatives 
can then be visualized quickly by use of names derived by 
existing methods of nomenclature.5 

The lettered abbreviations for prostaglandins (e.g., 
PGAi, but see item 20F) are used almost exclusively in 
the spoken language, and often in written communica
tions, after they have been defined as prostaglandins. The 
longer names (e.g., prostaglandin Ai) are esthetically 
more pleasing and are less likely to be confused with other 
acronyms [for example, PGA is a common abbreviation 
for pteroylglutamic acid (folic acid) in the biochemical re
search literature]. 

2. Structural Presentation of Prostaglandins. The 
structures of prostaglandins should be presented in a con
sistent format with the carboxy side chain extending to 
the upper right side and the terminal alkyl side chain ex
tending to the lower right side of the five-membered ring 
as shown in examples 12-19. The stereochemical configu
ration at a chiral (asymmetric) center, if known, should 
be indicated in one of the accepted ways such as a solid, 
heavy solid, or appropriate wedge-shaped line to indicate 
that a particular substituent is above the overall plane of 

COOH 

OH 

12. prostaglandin A, or PGA, or 
(13£,15S)-15-hydroxy-9-oxoprosta-10,13-dien-l-oic acid 

COOH 

OH 

13. prostaglandin A2 or PGA2 or 

(5Z,13£,15S)-15-hydroxy-9-oxoprosta-5,10,13-trien-l-oic acid 

COOH 

14. prostaglandin A3 or PGA3 or (5Z,13£,15S,17Z)-

15-hydroxy-9-oxoprosta-5,10,13,17- tetraen-1-oic acid 

0. 
COOH 

OH 
15. prostaglandin B, or PGB, or 

(13£,15S)-15-hydroxy-9-oxoprosta-8(12),13-dien-l-oic acid 

COOH 

OH 

16. prostaglandin C2 or PGC2 or 

(5Z,13£,15S)-15-hydroxy-9-oxoprosta-5,ll,13-trien- 1-oic acid 

COOH 

17. prostaglandin E3 or PGE3 or (5Z,lla,13£,15S,17Z) 

ll,15-dihydroxy-9-oxoprosta- 5,13,17-trien-l-oic acid 

OH 

-COOH 

18. prostaglandin F,„ or PGF,„ or 

(9a,lla,13£,15S)-9,ll,15-trihydroxyprost-13-en-l-oic acid 

COOH 

19. prostaglandin Fv or PGFM or (5Z,9/},Ua,l3E,l5S,nZ)-
9,ll,15-trihydroxyprosta-5,13,17-trien-l-oic acid 

the molecule or a dotted, broken, or appropriate wedge-
shaped line for a substituent which is below the overall 
plane of the molecule. If the configuration of a substituent 
at a chiral center is unknown or is a mixture of two con
figurations, the situation can be indicated in the structure 
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Table I. Stem Names and Abbreviations" of the More 
Common Prostaglandins 

Prostaglandin A! or PGAi 
Prostaglandin A2 or PGA2 
Prostaglandin A3 or PGA3 

Prostaglandin Bi or PGBi 
Prostaglandin B2 or PGB2 
Prostaglandin B3 or PGB3 

Prostaglandin Ci or PGCi 
Prostaglandin C2 or PGC2 
Prostaglandin C3 or PGC3 

Prostaglandin Di or PGDi 
Prostaglandin D2 or PGD2 
Prostaglandin D3 or PGD3 

Prostaglandin Ei or PGEi 
Prostaglandin E2 or PGE2 
Prostaglandin E3 or PGE3 

Prostaglandin Fi« or PGFi a 
Prostaglandin F2« or PGF2a 
Prostaglandin F3 a or PGF3 a 

Prostaglandin Fi^ or PGF13 
Prostaglandin F23 or PGF2/3 
Prostaglandin F3/3 or PGF313 

"Currently used abbreviations, but see item 20F. 

with a wavy line [further clarification as to whether the 
configuration is unknown or a mixture can be presented in 
the text of an article or in the assigned name of the sub
stance (see items 20A and B below)]. 

If a substance is racemic, only one structure need be 
written; however, attention should be drawn to this fact 
near the structure, in the text, or in a footnote of the arti
cle as well as in the name of the substance. A racemic 
compound is usually referred to with a prefix of (±), dl, or 
rac in the name of the compound. 

If all the chiral centers of a natural prostaglandin are 
reversed, the substance is an enantiomer, and this situa
tion should be reflected in the name of the substance with 
the prefix ent or the appropriate sign of rotation in paren
theses. The structure of the enantiomeric substance 
should be written following the format described at the 
beginning of item 2; see example 20.10 This structure 
should not be written with the side chains to the left or 
with the carboxy side chain to the lower right, because 
this can lead to confusion in assigning configuration to 
groups using the a,/3 system described in item 3. 

COOH 

OH 

20, en(-prostaglandin E, 

3. Denoting Stereochemical Configuration of Substit
uents. This section will describe four systems for ex
pressing configuration in written or spoken language. The 
first three systems are used frequently for special situa
tions while the fourth system is suggested for use in dis
cussions of structure-biological activities. 

A. Epi and Iso System. In compounds containing more 
than one chiral center, a numbered-epi prefix denotes an 
inversion of the normal configuration of a particular sub-
stituent (usually hydroxyl) at the numbered position; see 
example 21.10b'11 Similarly, a numbered-iso prefix denotes 
inversion of the normal chirality at the numbered center; 
in this instance, the substituent is usually one of the side 
chains; see example 22.12 The so-called epi, iso system for 
denoting configuration has been used widely and allows 
the visualization of new structures quickly. However, this 
system requires standard structures (e.g., 12-19) for com
parison and is useless for denoting configuration at new 
chiral centers (e.g., position 19 of structure 24). 

B. Alpha (a) and Beta (0) System. In describing a 
chiral center, the prefix a means that the substituent in 
question lies below the plane of the molecule as drawn, 
and the prefix 0 means that the substituent lies above the 

COOH 

OH " " OH 
21, 15-epi-prostaglandin A2 22, 8-iso-prostaglandin E, 
or (15/?)-prostaglandin A2 

OH 

HO—-Co 
COOH 

23, lOa-hydroxyprostaglandin F2| 

OH OH 
24, (19i?)-19-hydroxyprostaglandin Bi 

plane of the molecule; see example 23.1 3 For this system 
to be unambiguous, the structures of the parent prosta
glandins must be drawn in a consistent format (see item 
2). The chief disadvantage of the a,$ system is that cer
tain structural changes in flexible side chains (cis to trans 
isomerization or vice versa, saturation of double bonds, 
introduction of acetylenic or allenic groups or ring sys
tems) can lead to confusion in how to draw the structures 
and, therefore, cafi result in ambiguity in assigning stereo
chemical configuration by this system. It is suggested, 
therefore, that the a,0 system be restricted to substituents 
attached to the five-membered ring. 

C. R and S System. Perhaps the most used and least 
ambiguous system of denoting the absolute configuration 
of a chiral center involves use of the sequence rules of the 
Cahn-Ingold-Prelog system.5b '14 This system is normally 
employed to describe chiral centers on the side chains of 
prostaglandins, especially for indexing purposes; see ex
ample 24.15 

Unfortunately, this highly refined system of denoting 
configuration has certain disadvantages. Remembering 
the sequence rules and applying them quickly for the vi
sualization of structures from names require frequent 
practice and mental agility. Therefore, this system is 
somewhat weak, especially for the spoken language. A 
more serious criticism of the system is the fact that minor 
structural changes adjacent to, or even remote to, a chiral 
center may result in reversal (because of the arbitrary def
initions of the sequence rules) of the R and S configura
tion of the center (see examples in Table II). This can 
lead to great confusion in interpreting changes in biologi
cal activity with assigned changes in configuration at a 
chiral center. Therefore, in describing structure-activity 
data, it is suggested that chiral centers be referred to by 
some system (see items 3A and 3D) other than R or S. 

D. D and L System. Asymmetric or chiral centers in 
prostaglandins can be assigned absolute configuration by 
relating them to D- or L-glyceraldehyde using the standard 
Fischer convention.40 Thus, all of the compounds repre
sented in Table II have the L configuration. Since this sys-

CHO 

HO —C—H 

CH.2OH 

L-glyceraldehyde 
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Table I I . Effect of Structural Changes on Configurational 
Assignments at C-15 of Prostaglandins 

C-15 con
figuration 

15S 
15S 
15S 
15R 
15S 
15R 
15S 
15S 
15R 
15S 

Structural change 

None 
15-Methyl 
16-Methyl 
16,16-Dimethyl 
17,17-Dimethyl 
16-Fluoro 
17,18-Didehydro 
16-Deuterio 
17-Oxa 

(PG3) 

17-Phenyl-18,19,20-trinor 

C-15 con
figuration 

15S 
15S 
15R 
15R 
15R 
15R 
15R 
15R 
15R 
15R 

COOH 

0 H OH 
27. 18,19-cis-didehydroprostaglandin Ei 

COOH 

OH OH 
28, (±)-5,6-didehydroprostaglandin E2 

keto instead of oxo; however, the latter prefix is recom
mended in IUPAC and Chemical Abstracts nomenclature. 

B . To denote a carbonyl group derived from oxidation 
of an alcohol function, a numbered-dehydro prefix (e.g., 
15-dehydro) may be used; see example 30.22 

tern is insensitive to nearby structural changes and also to 
how a structural formula is presented, the system may 
have considerable merit especially in communicating 
structure-biological activity work. 

4. Saturation of Carbon-Carbon Double Bonds. To 
denote reduced carbon-carbon double bonds, a numbered 
prefix (e.g., 13,14-dihydro) may be used; see example 
25.16 Products corresponding to reduction of the 10,11 
double bond of prostaglandin A compounds are normally 
referred to as 11-deoxyprostaglandin E's (see item 10). 

COOH 

25. 13,14-dihydroprostaglandin E2 

°*- 5 COOH 

26, frans-5-prostaglandin E2 

5. Denoting Unsaturation. A. To denote a change in 
cis-trans isomerism in a parent, a prefix followed by its 
locant (e.g., trans-b, cis-13, or trans-11) may be used; see 
example 26.17 The more refined system of using the let
ters Z (for cis) and E (for trans) may also be used.18 

B. For new unsaturation, a numbered prefix giving its 
location and configuration, if pertinent (e.g., 18,19-cis-
didehydro, 5,6-didehydro, trans,trans-A2,4, etc.), may be 
used; see examples 2719 and 28.20 Compound 28 might 
also be called (±)-5,5,6,6-tetradehydroprostaglandin Ei; 
however, this name requires a greater number of changes 
than the name based on prostaglandin E2 and, therefore, 
is less preferable. Note use of the prefix didehydro rather 
than dehydro or bisdehydro. The prefix dehydro finds use 
in describing the conversion of an alcohol to an oxo group 
(see item 6). The prefix bisdehydro represents incorrect 
use of "bis" and is ambiguous in that with different peo
ple it may mean the introduction of one or two double 
bonds. 

6. Introduction of Carbonyl Groups. A. To denote re
placement of a methylene group with a carbonyl group, 
the appropriate numbered-oxo prefix (e.g., 18-oxo) may be 
used; see example 29.2 1 Many scientists prefer the prefix 

C>COOH 

29, 18-oxoprostaglandin E2 

OH 
COOH 

30,15-dehydroprostaglandin F l a 

7. Shortening the Side Chains. A methylene group or 
groups missing from a parent prostaglandin can be identi
fied by a locant or locants and the appropriate prefix nor, 
dinor, trinor, tetranor, etc. (e.g., 2-nor, 2,3,20-trinor); see 
examples 31 2 3 and 32.24 An advantage of this method is 
that the parent numbering system of the prostaglandin is 
retained, which simplifies communication especially in 
structure-biological activity reports. As a limitation to 
this system, it is suggested that if more than six methylene 
groups are missing, the substance be named by systematic 
methods. 

COOH 

31. 2,3,4,5-tetranorprostaglandin E, 

0., 
COOH 

OH OH 
32. 20-norprostaglandin El 

8. Lengthening the Side Chains. A methylene group or 
groups added to a parent prostaglandin in the carboxy 
side chain should be identified by a locant or locants and 
the appropriate prefix homo, dihomo, trihomo, tetrahomo, 
etc. It is tentatively suggested that new methylene groups 
be listed as la-homo, la,lb-dihomo, la,lb,lc-trihomo, 
la,lb,lc,ld-tetrahomo, etc., so as to avoid altering the 
parent numbering system of prostaglandins. Lengthening 
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COOH 

33, la-homoprostaglandin Ej 

COOH 

34, 20-methylprostaglandin E, 

0 

COOH 

OH OH 
35. 9a-homoprostaglandin E2 

the alkyl side chain is handled most easily by indicating 
the group added to C-20. Examples 3325 and 342* illus
trate the methods. 

9. Changing the Size of the Ring. A decrease in the 
size of the five-membered ring may be indicated with a 
numbered-nor prefix while an increase in the size of the 
ring may be indicated with a numbered-homo prefix {e.g., 
9a-homo); see example 35.26 The numbers preceding the 
prefixes nor and homo should be chosen so as to avoid as
signing new numbers to the functionalized 9 and 11 posi
tions of PGE and PGF compounds. 

10. Deoxygenated Prostaglandins. Replacement of a 
hydroxyl group with hydrogen may be designated with a 
numbered-deoxy (not desoxy) prefix; see examples 3627 and 
37.2» 

COOH COOH 

OH 
36, U-deoxyprostaglandin E, 37, 11-deoxyprostaglandin P^ 

If compound 36 had been prepared by selective hydro-
genation of PGAi (12), a logical and easily understood 
name for the product would be 10,11-dihydroprostaglan-
din Ai. However, we are suggesting that such compounds 
be named 11-deoxyprostaglandins, since this system of 
nomenclature can be extended to 11-deoxy-PGF com
pounds as well as other prostaglandins where a hydroxyl 
group is replaced by hydrogen. 

COOH 

OTHP 0 T H p 

38, 9/?-amino-9-deoxyprostaglandin Fj 
bis(tetrahydropyran-2-yl ether) 

11. Replacement of Functional Groups with Other 
Functional Groups. When a functional group such as a 
hydroxyl or carboxyl group is replaced by a new functional 
group, the new substance may be named by substracting 
the removed group and adding the new group with appro
priate numbers and prefixes; see examples 3829 and 39.30 

12. Hetero Prostaglandins. Replacement of a methy
lene group with a hetero radical or group may be desig
nated with a numbered prefix (oxa for replacement with 
- 0 - , thia for replacement with - S - , aza for replacement 
with -NH-) ; see example 40.31 

COOH 

40, (±)-3-oxaprostaglandin Ej 

OH 

41,16-(4-fluorophenoxy)-17,18,19,20-tetranorprostaglandin F2„ 

13. Modifications of the Alkyl Side Chain. Most modi
fications in the alkyl side chain can be described by stan
dard substitutive nomenclature. Example 41 3 2 is given to 
illustrate the additional need to report missing methylene 
groups. 

14. Introduction of Complex Radicals into the Car-
boxy Side Chain. The naming of analogs which have a 
complex radical inserted into the carboxy side chain may 
result in rather complex names when using existing rules. 
We suggest the following method for naming such analogs. 
Any methylene groups missing from or added to the carb
oxy side chain are indicated with a numbered prefix (see 
items 7 and 8). The atoms to which the inserted radical 
are attached are numbered and are followed by an expres
sion describing the inserted radical (inter-name of radi
cal); see example 42. t 

X ' \ / ^ Y O ^ / C O O H 

OH 
42, (±)-4,5,6-trinor-3,7- inter-m-phenylene-

3-oxaprostaglandin At 

O 

-COOH 

C:,H 
43, ll,15-anhydro-13,14-dihydro-ll-epi-15(f-prostaglandin E! 

15. Intramolecular Oxygen-Bridged Prostaglandins. 
A. Anhydro nomenclature may be applied to cyclic ethers 
derived from the corresponding dihydroxy compounds; see 
example 43.3 3 

39. 2-decarboxy-2-(LH'-tetrazol-5-yl)prostaglandin F2 t N. A. Nelson, unpublished results. 
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B. Epoxy nomenclature may be applied to situations 
where two carbon atoms are bridged with oxygen to form 
a cyclic ether. When one of the carbon atoms is substitut
ed with a hydroxyl which becomes involved in the cyclic 
ether formation, subtractive-additive nomenclature is 
necessary to define the product; see example 44.3i 

16. Carbon-Bridged Prostaglandins. Prostaglandin 
analogs in which carbon atoms are connected to form a 
new ring system may be named by a numbered-cyclo pre
fix where the numbers correspond to the carbon atoms 
being connected; see example 45.35 

COOH 

44. 7,8-didehydro-9-deoxy-6,9a-epoxyprostaglandin F l a 

-COOGH, 

CH9 

45, ll-deoxy-13,14-dihydro-15-dehydro-
ll/?,16^-cycloprostaglandin Ej ethyl ester 

17. Prostaglandins with Fused Ring Systems. In 
cases where the new group attached can be easily identi
fied (e.g., methylene, ethylene), a simplified nomencla
ture may be used as illustrated in the first name of exam
ple 46.36 For more complex ring systems, it may be neces
sary to employ the systematic nomenclature for fused ring 
steroid names5c as illustrated in the second name of ex
ample 46. 

COOH 

46. U-deoxy-10/?,ll/?-methyleneprostaglandin E2 or 
10a, 11a-dihydro-2'.fY-cyclopropa[10,11] prostaglandin A2 

COOH 

47. prostaglandin E,-/- : iC 

HO 

„CD. 
CD ^COOH 

OH 
48. prostaglandin F2a-3. •'}. 4. 4-d4 

HO, ,T 
COOH 

18. Isotopically Labeled Prostaglandins. The nomen
clature for isotopically labeled prostaglandins is illus
trated with examples 47,37 48,38 and 49.39 The names 
given are based on current practices of Chemical Ab
stracts.3 Editorial policy of some journals may favor the 
following equally satisfactory names: [l-14C]prostaglan-
din Ei [3,3,4,4-2H4]prostaglandin F2 a , and [9/3-
3H]prostaglandin FiQ for 47, 48, and 49, respectively. 

19. Prostaglandin Derivatives. Simple derivatives of 
prostaglandins, in some cases, have included combina
tions, such as (a) salts, esters, and amines, (b) derivatives 
of hydroxyl groups such as esters and ethers, (c) deriva
tives of oxo groups such as oximes, methoximes. semicar-
bazones, and substituted hydrazones, and (d) derivatives 
of double bonds such as oxides. Such derivatives should 
be listed alphabetically after the prostaglandin name 
proper, using numbers, if necessary, to avoid confusion as 
to the exact location of the derivative(s). It should be re
called that the prefixes di, tri, and tetra are used to de
note two, three, or four (respectively) simple, but identi
cal groups; these prefixes do not take alphabetical prece
dence over the groups they modify. The prefixes bis, tris. 
and tetrakis are used to denote two, three, or four (respec
tively) complex, but identical groups; again, these prefix
es do not take alphabetical procedence over the groups 
they modify. Examples of prostaglandin derivatives are 
50,*0 51,*152,«and53.*3 

COONa 

50. prostaglandin F2„ ll,15-bis(tetra-
hydropyran-2-yl ether) sodium salt 

HO 

(CH.),SiO 

COOCH, 

OSi(CH,):i 

51. prostaglandin F2„ methyl ester 
ll,15-bis(trimethylsilyl ether) 

COOCH, 

OCOCH, 

52. prostaglandin A2 acetate methyl ester 

CH COO 

- COOCH, 

49, prostaglandin F la- 9-t 

CH ; 0N' 

OCOCH; 

53. prostaglandin D, diacetate methoxime methyl ester 

20. Other Nomenclature Considerations. A. Substitu-
ents of Unknown Configuration. If the configuration at a 
chiral center in an epimerically pure substance is un
known, an appropriate prefix in the name should indicate 
this; see example 54.44 

B. Epimeric Mixtures. If the configuration at a chiral 
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54, (3R or S)-3-fluoroprostaglandin 
Ej or 3f-fluoroprostaglandin Ej 

OH 

OH ^ ^ ^ y 
OH 

55, (2i?S)-2-methylprostaglandin F u 

center represents two epimers, an appropriate prefix in 
the name should indicate this; see example 55.4S 

C. Multiple Inversions of Chiral Centers. Compounds 
in which all chiral centers of a parent prostaglandin are 
inverted are referred to as ent-prostaglandins; see example 
20. Some workers in the field refer to ent-prostaglandins 
as those prostaglandins in which both side chains are in
verted from the normal configuration (any other nonin-
verted chiral centers are then identified in some appropri
ate way). As long as prostaglandin structures are pictured 
in the format outlined in item 2, no ambiguities should 
result. 

D. Priority Considerations. Application of semisys-
tematic nomenclature often results in two or more names 
for a substance; see items 4b and 10 and examples 5646 

and 57.47 In the absence of priority recommendations 
from nomenclature committees, the use of multiple names 
is, perhaps, permissible for the spoken and written lan
guage, as long as the names fulfill most of the require
ments of good nomenclature described at the outset of 
this article. 

56, lla-hydroxyprostaglandin B: 

or 8,12-didehydroprostaglandin E[ 

57, 4,5-didehydroprostaglandin E2 or 
4,5,5,6-tetradehydroprostaglandin E^ 

E. Structure-Modifying Prefixes. If there is more than 
one structure-modifying prefix needed {e.g., aza, homo, 
nor, oxa, thia), it is suggested that the prefixes be listed 
alphabetically directly in front of prostaglandin (or PG) in 
the name of the compound. Ordinary substituents (e.g., 
dihydro, hydroxy, fluoro, methyl, oxo) should be listed al
phabetically before the structure-modifying prefixes. 

F. Future Considerations. It has come to the attention 
of the author that the currently used abbreviations for 
prostaglandins do not conform to proper practices of bio
chemical nomenclature.! A proper chemical abbreviation 

t W. E. Cohn, Secretary, IUPAC-IUB Commission on Biochemical No
menclature, private communication. 
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should begin with a capital letter and continue with lower 
case letters. The choice of letters would, hopefully, evoke 
the name of the material. Thus, prostaglandin might be 
abbreviated Prs rather than PG, and abbreviations such 
as PGAi would become PrsAi [another abbreviation for 
prostaglandin might be Pgn; however, Prs (pronounced 
pros, as in prostaglandin) is easier to handle in oral com
munications and would apply to the term prostanoid,48 

should this term come into wide use]. 
The word prostaglandin was conceived at a time when 

it was believed that the material was unique to prostate 
glands. With the development of sensitive analytical tech
niques and additional research, the truly ubiquitous oc
currence of prostaglandins has been revealed.4a The re
cent suggestion48 to employ the term prostanoids (cf. ste
roids) to designate compounds within the prostaglandin 
family has already received some acceptance.49 

Finally, it is the opinion of this author that the semisys-
tematic method for prostaglandin nomenclature may be
come unwieldy if the proliferation of stem names (item 1) 
continues. Even now, some of the existing stem names 
could be consolidated; however, such action is best left to 
the anonymity of committee action. 
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Chemoimmunotherapy of Cancer. If 
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The rationale for using a multiple-component system 
for the selective destruction of cancer cells is founded on 
the premise that each agent of this system must be rela
tively innocuous but their interaction at the tumor cell 
level produces a cytotoxic reaction. This approach is the 
basis for the attempts to destroy neoplasms by neutron 
capture irradiation using 10B and other neutron absorb
ers.2 '4 This same rationale is the foundation for the use of 
certain dyes, oxygen, and visible light in the photoradia-
tion of malignancies.5 Similarly related is the use of 
masked alkylating agents which are enzymatically acti
vated within the tumor6 and the use of radiation sensitiz
ers.7 

Chemoimmunotherapy is yet another possible multi-
component system for cancer therapy. The basic concept 
involves the preparation of tagging haptens which may be 
infused to label neoplastic cells. This is the first compo
nent of a two-component system. The second is a cytotox
ic antibody which may be generated against these hap
tens. Alternative to such a soluble system is the stimula
tion of a cell-mediated response to these attached hap
tens. In either case, the combination of the antibody or 
sensitized lymphocyte with the antigen at the level of the 
tumor cell membrane may produce a cytotoxic reaction. 
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hedron Lett., 4085 (1971); (b) D. Strike and H. Smith, Ann. 
N. Y. Acad. Sci., 180, 91 (1971). 

(34) C. Pace-Asciak and L. S. Wolfe, Biochemistry, 10, 3657 
(1971). 

(35) P. F. Beal, J. C. Babcock, and F. H. Lincoln, Prostaglan
dins, Proc. Nobel Symp., 1966, 2, 219 (1967). 

(36) P.VogelandP. Crabbe, flelu. Chim. Acta, 56,557(1973). 
(37) T. M. Parkinson, J. C. Schneider, Jr., J. J. Krake, and W. 

L. Miller, Life Sci., 7, 883 (1968). 
(38) U. Axen, K. Green, D. Horlin, and B. Samuelsson, Biochem. 

Biophys. Res. Commun., 45, 519 (1971). 
(39) B. Samuelsson, J. Biol. Chem., 238, 3229 (1963). 
(40) E. J. Corey, T. K. Schaaf, W. Huber, U. Koelliker, and N. 

M. Weinshenker, J. Amer. Chem. Soc, 92, 397 (1970). 
(41) E. W. Yankee, C. H. Lin, and J. Fried, J. Chem. Soc, 

Chem. Commun., 1120 (1972). 
(42) (a) W. P. Schneider, R. D. Hamilton, and L. E. Rhuland, J. 

Amer. Chem. Soc, 94, 2122 (1972); (b) G. L. Bundy, W. P. 
Schneider, F. H. Lincoln, and J. E. Pike, ibid., 94, 2123 
(1972). 

(43) K. Green, Chem. Phys. Lipids, 3, 254 (1969). 
(44) J. Nakano, E. Anggard, and B. Samuelsson, Eur. J. Bio

chem., 11,386(1969). 
(45) S.Africa Patent 69/4685. 
(46) M. Miyano, Chem. Commun., 425 (1971). 
(47) P. Crabbe and H. Carpio, J. Chem. Soc, Chem. Commun., 

904(1972). 
(48) E. J. Corey, T. Ravindranathan, and S. Terashima, J. 

Amer. Chem. Soc, 93,4326 (1971). 
(49) P. H. Bentley, Chem. Soc. Rev., 2, 29 (1973). 

This approach offers several advantages vis-a-vis conven
tional cancer chemotherapy. In the latter case, these 
drugs inhibit mitosis by modifying intracellular metabo
lism. The need for high intracellular concentrations has 
prevented the regression of certain solid tumors. Cellular 
destruction at the membrane level may obviate such re
strictions. The background for this approach was that an-
timelphalan antibodies, when used with this mustard, 
produced cytotoxic effects in a murine ependymoblasto-
ma. The combination was more effective than either agent 
alone.8 Two distinct steps occurred; (1) the mustard be
came attached to the tumor by alkylation and (2) these 
labeled cells were destroyed by antihapten antibodies. 
This same approach has been used against Walker 256 
carcinosarcoma.9 

In order to refine this chemoimmunotherapeutic ap
proach, the synthesis and evaluation of better haptens was 
undertaken. Ideally, one would want a tumor specific 
agent. Though we do not have such compounds yet, we 
can design haptens with several key attributes. In the first 
place, the compound must readily bind to tumor cells 
under in vivo conditions. For this purpose monofunctional 
alkylators were prepared since polyfunctional alkylating 
agents could crosslink proteins and produce mixtures of 
antigens and these compounds are frequently cytotoxic 
per se. This fact could becloud the question of whether 
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The use of a multiple-component system for the selective destruction of neoplastic cells is considered with empha
sis on chemoimmunotherapy. The synthesis of potential tumor-tagging compounds is described against which anti
bodies can be prepared. The rationale is presented for the design and preparation of such compounds and the 
chemical features that are necessary. 

S. Kimball, T. Cascieri, Jr., and C. H. Cox 


