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Absbuct: The conwntions of dw Fischer projection have been es&n&d so that the geomeby of aknes can be 
rqresented in a stanckroked mawner and aGaIly stereogenie mokades can be shown for the fist tbne in a 
topogr@icaRy uneq&ocal fashion Similar to the ccwwwt~ Fischer diagrams, the latter category rewah the 
Catut-Ingold-Prelog notation direct& and phe diagrams of thirdly unperturbed dlenea r@kt the sign of the optical 
rotation witbbt the confines of the Lowe-Brewster rule. Compater-awivted synthks d&m previously encw&ered 
by pattern recognition of &grams containing stereodescriptors, now permits the use of Fischer-project& chirons. 

1. Historical background and assignment of R/S descriptors of stcnocentcrs. 

The conception of the tetrahedral geometry at carbon by van’t Hoff and Le Bell’ in 1874 initiated the era 

of stereochemistry with the concommitant need to describe stereochemistry in a two-dimensional format.* The 

early recognition that the determination of a stereogenic center’s chirality sense would be long in coming, 

allowed the graphic description of stereochemical results to be limited to geometric relationships. 

Consequently, the first stereodescriptive tool as proposed by van’t Hoff was very rudimentary whereby the 

geometric relationships of stereocenters were arbitrarily registered. The stereocenters 2-5 of glucose 

(2R,3&4R,SR for the D-isomer), for instance, were. denoted as -,+,+,+, and the antipode as +,-,-,-. Gulose, 

differing from glucose at centers 3 and 4, then received the designation -,-,-,+ or +,+,+,-. This concept of 

denotation was used by Emil Fischer only until substantial progress in the stereochemical elucidation of 

carbohydrates required not only a more refined, but also the first graphic device for the representation of 

results.3 

Fischer’s ingenious solution to the problem dates back to the year 1891 and consists of two steps.4 In the 

absence of any topographic’ information, it required first the establishment of a stereogenic reference unit 

together with an arbitrary but definite topographic commitment. Any other stereocenter would then be 

compared to this reference, equivalent to the dogmatic assignment of a certain algebraic sign to a coordinate 

system serving as the stage for the molecule’s graphic display. Fischer chose D-tartaric acid as reference with 

the allocated chirality sense that we regard today as 2R,3R. There was no need to exercise his option of a 

reversal as the arbitrary assumption of topography was shown to be fortuitously correct some sixty years later.6 

Fischer then proceeded to devise an extremely simple, yet universal graphic tool that anchored the 

stereocenter to a projection plane, henceforth referred to as the Fischer plane, in a unique and topographically 
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binding fashion, so that the resulting projection onto this plane permits the unambiguous reconstruction of the 

object’s chirality sense. Diagrams B and C in Fig. 1 show the position of an sp3-hybridized carbon atom in 

the Fischer plane and diagram A illustrates the corresponding Fischer projection. 

Figure I 

Fischer projection of carbon atom n and its substituents (A) and 
orientations of the corresponding five-point geometric figure (B) 

and T,-tetrahedron (C) with respect to the Fischer plane. 

This projection is readily extended to multi-center stereogenic systems, as in carbohydrates, and requires 

first the identification of the “Fischer chain”, i.e. the string of connected atoms that includes the stereocenters? 

The projection process is completed after the consecutive positioning of all chain atoms into theFischer plane. 

In the course of this process, the atoms of the Fischer chain are positioned into the plane, one at a time and 

according to B in Fig. 1, while proceeding in one direction from low to high locant number. During each 

residency of an atom n in the Fischer plane the two geminal chain atoms (n-1) and (n+l) are located below 

and the two ligands R and L at atom n above the plane. Ligands R and L, as well as chain atoms (n-1) and 

(n+l) are then projected onto the Fischer plane. By definition, the projection image is observed from a 

suprafacial position of the viewer with respect to the Fischer plane’s front leading to A in Fig. 1. 

The topographic integrity of the projected object is not compromised by rotation of the image within the 

Fischer plane as long as the suprafacial view point is being maintained, i.e. the Fischer projection of a 

stereocenter is not reflection invariant. 

Although vertical projections of molecules with multi-stereocenters are now common,’ carbohydrates used 

to be projected horn right to left? If a horizontal projection is sought, a projection sequence from left to right, 

concomitant with the presentation of the locant sequence increasing from left to right, however, is more 

appropriate. 

In the course of the years, supplementary graphic methods were devised for the portrayal of stereochemical 

information which allow perspective perceptions.” After a century of use, nonetheless, the Fischer projection 

remains as a fundamental graphic aid. This is not surprising, for, unlike any other, thisprojection willfurnish 

the same diagram, regardless of the object’s complexity and the person who drew it. For this very reason, a 

Fischer diagram, by virtue of its non-perspective nature, facilitates stereochemical pattern recognition; it can 

illustrate more clearly than any other projection the comparative aspects of a molecule’s stereocenters as in 

carbohydrates and other complex natural productsn4’ and is employed more advantageously as a tool in certain 

biosyntheticub” and retrosynthetic studies,ll’ especially for the purpose of screening the content of the so-called 

“chiral pool”. Due to the absence of stereodescriptors, generally used for perspective impressions, computer- 

aided synthesis design is accomplished most directly with data bases containing Fischer-projected chirons. 
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A Fischer projection permits the rapid assignment of the R/S descriptors to a stereocenter without the need 

to redraw the object or to resort to the inspection of models.” ‘Ihe descriptor for atom n is obtained by 

observing its ligands (n-l), (n+l), L, and R by repositioning the familiar display A (Fig. 2) so that the 

tetrahedral edge L-R appears as shown in the center of diagram B in the form of a Fischer arrangement. 

Assuming lowest Cahn-Zngold-Prefog (CIP) priority for ligand (n-1) reveals the remaining three ligands as 

a triangle (the “CIP face”) which is exposed toward the viewer, or suprafacially. The situation is unchanged 

if the other Fischer-chain ligand (n+l) is of lowest priority. Thus, the corresponding CIP faces III and I, 

respectively, and hence the priority sequences themselves, are provided by the Fischer projection. 

A 

Position of a Td tetrahedm with respect to the Fischer plane 
for the assignment of the R/S dexriptors. 

If the lowest CIP priority substituent resides in a lateral position in the Fischer projection, however, it is 

necessary to project from a CIP face in the direction of our view point. The resulting infrafacial dispositions 

of the CIP faces require a reversal of the R/S assignments obtained by reading the priority sequence from the 

apparent faces II and IV as furnished by the Fischer projection in diagram B (Fig 2). 

In summary, projection in the direction of ligands on the vertical axis in the Fischer projection, as in I and 

III reveals the CIP sequence directly. Projection in the direction of the laterally disposed ligands as II and IV 

exposes CIP faces in the Fischer projection whose apparent priority sequences have to be reversed to arrive 

at the correct R/S assignment. The four corresponding CIP projections are reiterated in diagram C. 

Parallel with the evolution of the Fischer projection there was a steady development of nomenclature, a 

process that is still ongoing and that has led to a unique system, unrelated to the CIP notation, but with the 

advantage of a direct and immediate correlation between name and stereoformula.’ 

Description of relative configuration. Three sets of stereodescriptors characterize relative arrangements at 

two, three, and four stereocenters. Derived from the sugar nomenclature, the terms er@ro and three describe 

the relative configuration of two stereocenters and imply similar ligands on the same or on the opposite side, 

respectively, in the Fischer projection. The use of these terms outside of the carbohydrate field has led to some 

inconsistencies in the definition of “ligand similarity” so that replacement terminology was proposed for non- 

carbohydrate applications. l3 Two additional sets of descriptors, ribo, arabino, xyio, 1~x0, and allo, altro, gluco, 

manno, gulo, ido, gaiacto, tale are used exclusively in carbohydrate connotations and describe the geometry 

of three and four stereocenters, respectively.” Sets containing more than 4 stereogenic centers in the Fischer 

chain are described by a composite of descriptors. 4n+l descriptors are delineated by gZycero + n four-center 

descriptors whereby gZycero refers to the highest numbered locant and the required number of the others follow 
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in the direction from high to low locant number. Similarly, the description of 4n+2 stereocenters commences 

with a two-center descriptor and 4n+3 centers are preceded by the appropriate threecenter descriptor. 

To decribe the stereocenters in non-carbohydrates, the symbols c, and tr (cis and fians in the Ascher 

projection) after the locant number designate the position of the particular substituent to be on the same or 

opposite side, respectively, as the reference ligand which, in turn, is denoted by the locant suffix r, as in 

roxaticin (3). 

In a complex system which contains a curenary extension with stereocenters as part of its structure, the 

locant that commences the Fischer-chain extension must be identified and receives the suffix cat, as in 1, D; 

1currquinoxalin-2-yl-butane-1tr,2c,,3rr,4-tetraol.8 

Description of absolute configuration. The letters D and L designate on which side in the Fischer projection 

the reference ligand is located. The locant numbers on the vertically arranged Fischer chain increase in the 

direction from top to bottom. The reference ligand is that lateral substituent at the highest numbered stereocen- 

ter which assumes the higher priority. Thus, the symbols D and L lend topographic significance to the 

geometric descriptors mentioned above. D-ghtcose, for example, implies that the hydroxyl ligand at C5 is 

located at the right in the Fischer projection while the term gZuco defines the relative configuration of all four 

stereocenters. The descriptor “glycero” refers to a single stereocenter and receives topographic meaning in 

connection with the prefixes D or L. 

In a further refinement, the symbols Da, D, and L,, 4 serve in connection with the descriptor three. Da and 

~ are used in the sense of D and L and imply that the higher numbered reference ligand is located on the 

right or left side, respectively, in the Fischer projection. The terms D, and b however, assert that the lower 

numbered reference ligand is on the right or leg, respectively, in the Fischer projection. As an example, 

therefore, Da-threo-5hydroxylysine (2a) and D,-threo-5-hydroxyiysine (2b) are antipodes whereas the 

corresponding D,h, pair refers to one and the same compound. 

The reference stereocenter in non-carbohydrates (cf. 1) is designated r, in the form of a suffix to the 

highest locant number; the addition of the prefix D, or L, to the name assures topographic definition as it 

determines whether the reference ligand is located on the right or left side, repectively, in the Fischer 

projection. 
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The usefulness of the Beilstein nomenclature becomes particularly apparent when compared with the 

systematic names of more complex molecules such as roxaticin (3). lbe Beilstein name, &,-13t&tr, 

17t,,19c,,21t,,23c,,25c,,29r,-octahydroxy-12t,281,30-trimethylhentriaconts-2,4,~~1~~all-E)-hexa~oica~d 

1,29-lactone allows ready reconstruction of diagram 3. To arrive at a structural diagram from the systematic 

name, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

24,26-heptahydroxy-13,29-dimethy1-30(1-methylethyl)-oxacyclo~a~n~-3,5,7,9,11,27-hexaen-~ne ls a much 

more laborious task. 

2. Stereogenic Planes: Alkene Geometry. 

The Fischer projection has now witnessed, virtually unchanged, a century-long evolution of stereo- 

chemistry. It is not surprising then, that this projection lacks the endowment to portray certain stereochemical 

features of complex molecules, most notably alkene geometry and the topography associated with axial 

stereogenicity. To mention these categories of compounds does not imply our intention to suggest the general 

use and preference of Fischer projections in favor of other well-established graphic devices. In view of the 

prevalence of alkenes and allenes in many natural products and as ubiquitous structural units in chirons, we 

merely direct our concern toward the facility to display these structural features within a Fischer projection’s 

frame work whenever the need arises. 

The inability to accommodate stereogenic alkenes within Fischer’s convention has been particularly 

troublesome and led to provisional solutions, such as an interruption of the conventional Fischer projection 

of stereogenic centers with an alkene’s side projection, or the use of a vertical alkene display with explicitly 

added verbal E/Z descriptors.‘14’s 

To project an alkene, we thus propose that the double bond be placed in the Fischer plane in such a 

fashion that the n-orbitals are bisected by that plane as shown in diagram B, Figure 3. Such an arrangement 

forces the alkene ligands into a plane that is perpendicular to the Fischer plane. 

Similar to the treatment of consecutive sp3 centers, the stereogenic axis II - (n+l), as well as its terminal 

ligands (n-l) and (n+2) that are Fischer-chain members, are now projected along a straight line that extends 

from the top to the bottom in the Fischer plane. The ligand pattern of the alkene with respect to the Fischer 

plane is no longer reflected on the Ieff or right as encountered in the projection of stereocenters, but rather 

below or above the Fischer plane; i.e. the ligands appear superimposed upon the Fischer chain without lateral 

differentiation from each other. 

Fiier pmj&oo of an alkenc (A) and 
orientation of the comspooding six-point gcomctrtcal figure (B) 
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Building on this alkene orientation in the Fischer plane, we further propose that ligands at sp* centers 

abow the Fischer plane are denoted at the right, those below, on the Zef in the projection. With all alkene 

substituents in the yz plane, the Fischer-chain ligand (n-l) preceding the double bond assembly is positioned, 

per conventionem, below the Fischer plane, as customary for the projections of tetrahedral centers. Conse- 

quently, the projection of an alkene will exhibit cis-substituents on the right and trans-substituents on opposite 

sides, i.e. all ligands of conjugated cis- alkenes will appear on the right, those of conjugated fra-alkenes 

alternatingly on opposite sides with the first one on the right and the last one on the left.“rc Clearly, the 

interpretation of these projection diagrams is unchanged after displacements or reflections in the Fischer plane, 

provided that no stereocenters are present. Other planar molecules, such as a cumulene with an odd number 

of double bonds, can be projected similarly. 

3. Stereogenic Axes: AUenes. 

To project axially stereogenic molecules such as allenes, the stereogenic axis is positioned into the Fischer 

plane in such a fashion, that it extends from top to bottom as exemplified by diagram Cl in Fig. 4. The ligand 

geometry can then be represented with the aid of two additional short axes, A-B and Y-Z, henceforth referred 

to as the orthogonal axe?. For the purpose of a Fischer projection, the molecular assembly can be rotated 

around the stereogenic axis to assume any position but excluding those two arrangements were one of the two 
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orthogonal axes lies in the Fischer plane. One of the two ligands at each orthogonal axis will then be 

positioned below the Fischer plane (A and z in Cl), and become part of the Fischer chain in accord with the 

traditional convention, while the other two ligands (B and Y in Cl) are located above the plane and are biased 

laterally. Consequently, the object assumes an orientation with respect to the Fischer plane which permits a 

projection reminiscent of sp3-centers (Fig. 1) where the Fischer-chain ligands immediately preceding and 

succeeding the stereogenic unit lie below the Fischer plane and the remaining two ligands are arrayed laterally. 

Three successive 90” rotations around the orthogonal axis furnish three additional diagrams (CXX), each 

representing the same object but with a different tetrahedral side as Fischer chain. The corresponding six-point 

geometrical figures Bl-B4 illustrate more clearly the skeletal D, symmetry and hence the genesis of the 

resulting Fischer projections Al-A4.17 

The topography inherent in the resulting Fischer diagram is readily visualized as demonstrated by the 

projection of marasin (4a), a metabolite of Marasmius ramealis and Cornellius Lwrkeleyanus,‘a as 4b. The 

stereogenic axis is defined by atoms n, (n+l), and (n+2). The ligands (n-1) and (n+3), which precede and 

succeed the axis, are destined to become Fischer chain members and are chosen to be the hydroxyethyl and 

diyne ligand, respectively, rather than the hydrogen substituents at n and (n+2), as shown in 4b. Thus, the 

chirality sense of 4a, described in the form 4c as a D, tetrahedron by the Fischer-chain ligands (n-1) and (n+3) 

and the laterally biased hydrogen substituents at n (H3) and n+2 (I-U), is reflected unambiguously by 4b. 

As expected, an allene’s Fischer projection can be moved freely within the Fischer plane without loss of 

topographic fidelity, but, analogous to stereocenters, the projection diagram is not reflection invariant. The 

Fischer diagram of the enantiomer is produced by interchange of one substituent at a certain orthogonal axis, 

a process that is equivalent to reflection of the diagram. 

The rules for R/S assignments of sp3-hybridized carbon from Fischer diagrams are readily extended to 

axially stereogenic molecules. For this purpose we inspect the stereogenic object, and its relationship to the 

Fischer plane, from a suprafacial view point as illustrated in the center of Fig. 5. If the substituent A, identical 

with (n-l) of the stereocenters, is of lowest priority, the R/S assignment demands projection in that direction 

with the obvious advantage of a suprafacially exposed CIE face. This CIP face as well as the direction of 

projection is redrawn in III (Fig. 5) together with the Fischer projection of the object, where the direction of 

projection is shown by an arrow and the points describing the CIP face by squares. A comparison of the 

apparent CIP face at the tetrahedron with the one provided by the Fischer projection reveals congruency so 

that the Fischer projection can serve directly for this particular R/S assignment. Exactly the same situation 

prevails if the lowest priority substituent resides at the opposite end of the Fischer chain as illustrated in I. 
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Position of a Da tetrahedron with respect to the Fischer plane 
for the assignment of the R/S descriptors. 

Projection in the direction of the laterally designated ligands (II and IV) provides the viewer with an infrafacial 

exposition of the CIP face, whose apparent priority sequence has to be reversed to arrive at the correct R/S 

designation. 

The requirement for chirality in a stereogenic assembly described by a Dzd tetrahedron is less rigorous as 

in the Td case and allows identical ligands to be present as exemplified by asymmetric 5 and dissymmetric 6. 

Chirality merely requires different substituents at any of the two orthogonal axes. To accommodate these 

allenes, a refinement of the rule is required which incorporates the arbitrary ligand prioritization that gives 

preference to the ligands at the near orthogonal axis over those at the more remote one.lg To assign the R/S 

descriptors to 5, for instance, we assume a priority sequence~>B>z so that the priority diagram Sa results from 

a view of 5 along the Fischer chain in the direction A to Z. Inspection of 5a reveals a required projection 

toward the lowest priority, 1, that is part of the Fischer chain. The direction of the counterclockwise priority 

arrangement 4-3-2 provided by the Fischer diagram allocates the S-configuration to 5. Assuming a view in the 

direction z to A imparts priority to the orthogonal axis A-Z over A-B and leads to Sb. The apparent clockwise 

arrangement has to be reversed in view of a projection in a direction which does not coincide with a Fischer 

chain ligand. Similarly, an inspection of 6 with a view along the Fischer chain in the direction A to E leads 
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to diagram 6a which furnishes the R notation directly. Diagram 6b results from a view in the direction B-A 

and conveys the R configuration after inversion of the apparent CIP sequence. 

These rules for the assignments of the R/S descriptors appear to be appropriate in view of their close 

similarity to those for stereocenters. Nonetheless, it is usually more expeditious to proceed with the R/S 

assignments from Fischer diagrams without the conventional ligand prioritimtions. For this purpose it, is 

required that the diagram is first placed into one of two possible categories depending whether the lateral 

substituents are arranged in a geometry similar to the letter “Z” as in 7 and 8, or in the antipodal geometry 

as in the letter “S” and exemplified by 9 and 10. The ligand priorities at each orthogonal axis are given relative 

assignments regardless of the other orthogonal axis’ ligands. Compounds of the “Z”-geometry have the 

R-configuration if the laterally displayed ligands have “like” CIP priorities, (HIGH/HIGH or LOW/Z,• W, i.e. 8). 

“Unlike” priorities of the lateral ligands are indicative of the S-configuration (e.g. LOW/HIGH as in 7). 

Compounds of the ‘W-geometry have the S-configuration if the laterally displayed substituents are like (e.g. 

10). Unlike lateral ligand priorities are diagnostic of the R-configuration (e.g. 9).” 

hr A>B>Y>Z: 

zus ZLR SUR SLS 

The optical rotation at the sodium D-line of chirally unperturbed allenes, predictable on the basis of the 

Lowe-Brewster rule,2b” can be ascertained from a Fischer diagram with particular ease. A vista of an 

asymmetric allene in the direction of the allenic axis reveals four helical components with dihedral angles of 

90” each, which can be associated with the Fischer diagram as illustrated in Fig. 6. According to the signs of 

their dihedral angles, these components can be grouped into two opposing pairs. The positive contributors are 

designated AY, Bz in lla but as AZ, BY in the antipode 12a. The two remaining pairs of helical units on each 

diagram are the negative ones. Each helical unit describes a quarter turn of a screw pattern whose handedness 

is defined by its sign. Furnishing the ligands A, E, Y, and z with polarizability parameters, and considering the 

four helical contributors as their sum, describes the complete turn of a screw whose direction and pitch is 

linked to the sign and extent, respectively, of the molar rotation, [Q]o, of a given allene.P-u 

Diagrams lla and 12a and their respective Fischer projections llb and 12b (Fig. 6) seIve to illustrate 

left or right handed screw patterns, and hence levo- or dextrorotatory optical behavior, &pending upon the 

preponderance of the sum of the two levo-contributing helical units (AZ+BY in lla, AY+BZ in 1%) over the 

dextro-contributors (AY+BZ in lla, AZ+BY in 12a), or vice versa, respectively. Although the helical units are 

located along the stereogenic axis, the additivity postulate for the description of the full screw-turn permits 

the preponderance of the helical pair with the same sign to be ascertained by comparing the polarizability 

parameters of the ligand pairs at the tennini of the orthogonal axes as expanded in Fig. 6. 
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Figure 6 

Correlation of Fischer-projected, cbiral alleacs with the 
signs of their optical rotations. 

116 and 121~ Sigus of the dihedral angles of the four helical 
componeots in D,,-tetmhe&a. 

llb and 12b: Fischer projections of 118 sod 12b. respectively. 

The diagrammatic layout of the Fischer projection and the inherent topographic order leads to a simple 

rule for chirally unperturbed allenes. First it is necessary to compare the polarixability parameters of the 

ligands at each orthogonal axis so that two simple priority statements, A versus B, and Y versus Z, are obtained 

as elaborated in Fig. 6. If the Fischer projection exhibits the lateral ligands in “S” geometry as in 12b and if 

these ligands have “like” priorities (HIGH~HIGH or ,XIWMIW, e.g. case D), the molecule is dextrorotatory, if their 

parameters are “unlike” the molecule is levorotatory (LGW/HfGH as in case c). If the arrangement of the lateral 

substituents is antipodal to the letter 5” as in “Z” and depicted in llb, the opposite applies (cases A and B).s 

The lower portion of Fig. 6 illustrates the application of this rule to the Fischer projections llb and 12b in 

terms of all possible priority statements. 

Several examples of naturally occuring allenes shall now serve to demonstrate the value of the Fischer 

projection in terms of comparative aspects, assignment of R/S descriptors, and prediction of optical rotation. 

The convenience of a Fischer projection is appreciated if the R/S notation of a formula such as 4a is 

sought by the conventional route. Accordingly, the allene topography may be reconstructed in the form of a 

tetrahedron such as 4c, followed by the generation of a priority diagram exemplified by 4d that requires a 90 

rotation around the stereogenic axis to arrive at 4e permitting the R-assignment. Employing the Fischer 

projection for this assignment and proceeding without the conventional ligand prioritization, one will first 

recognize the “Z” geometry of the lateral ligands and their “like” priorities so that the R-configuration can be 

allocated (ZLR). To predict the optical rotation one will notice again the “Z” geometry of the lateral ligands 

as well as their “like” polarizability parameters; consequently, 4b is predicted to be levorotatory (ZLL). 

Aleurodiscw roseus produces the enantiomer of marasin18 (13) and, in contrast to 4b, exhibits the two 

allenic hydrogen ligands on opposite sides. To arrive at the R/S notation, one notes the “S”-ligand-geometry 

with “like” lateral CIP priorities, thus allocating the S-notation (SLS). Further, the two lateral ligands are 

identical and hence of equal polarizability so that dextrorotation can be predicted (SLD) for 13. 
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A homolog of 13 was discovered as a metabolite of Daedaku junijxrinu and was identified as 14. The 

two additional homologs 15 and 16 of opposite configuration were found as metabolites of Odontia bicolor 

and of Flammula sapinea. ” Fischer projections 15 and 16 reveal R-configurations (ZLR) and allow the 

prediction of levorotation (ZLL). 5,6-Octadecadienoic acid (17) is derived from the seed oil of Leotwtis 

nepetuefoliu (family Labiutue) and is known as laballenic acid.” In addition to a stereogenic axis, odyssic acid 

(18), isolated from cultures of a Basidiomycete species, contains a stereogenic center whose configuration, 

however 3 is uncertain.1gass24 Interestingly, Q-2,4,5tetradecatrienoic acid methyl ester (19) is the pheromone 

of the male bean weevil, Acunthoscelides obtectu? while all predominant structural features encountered in 

the examples mentioned above are found in the antibiotic mycomycin (20). This substance is the first naturally 

occurring allene to be discovered= and is produced by yet another organism, Nocardia acidkphilus. Diagram 

20 demonstrates the display of E and Z alkenes as well as an allene whose R topograpgy and predicted optical 

levorotation is readily apparent. Compound 21 provides an example of an allene with a heteroatom as ligand. 

Wheras the assignment of the S-configuration is trivial (SLS), the prediction of the sign of optical rotation 

requires a more profound inspection of the polarizability parameters. %” Consequently, the orthogonal axes 

Cl-H and Me-tBu rank LOW-HIGH and LOW-HIGH, respectively, so that the lateral ligands, indicated in italic 

print, are classified as “unlike” (HIGH-LOW). This assessment allows the prediction of levorotation (SUL). 

Replacement of Cl by Br in 21 does not alter the S-configuration, but changes the predicted sign of rotation 

in view of a reversal of the polarizability parameters at the upper orthogonal axis from UIW-HIGH to 

HIGH-LOW. The lateral ligands then assume the LOW-LOW category, which is the criterion for dextrorotation 

(SLR). These predictions agree with experimental results.% 

The successful resolution of a cumulenic pentatetraene with C, symmetry provides another example of the 

Fischer projection’s inherent information. The Fischer projection of an optically active cumulenic pentaene 

with C, symmetry is exemplified by 22. This compound has been obtained by resolutiot? and its diagram 

reveals the S-configuration and allows the prediction of dextrorotation. 
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ihren Grund nur in einer verschiedenartigen rilumlichen Lagenmg der in gleichbleibender Reihenfolge 
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reflected on an episode that is characteristic of that time: [Nach dem Vortrag] “kam Helmholtz zu mir, 
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dem Feingefiihl des Genies hatte er doch den grossen Fortschritt erkannt, den die Lehre von van’t Hoff 
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Ayorinde, J. Chem. Educ. 1983, 60, 928. 

13. See [lo] for appropriate references. Ironically, it is the multiplicity of suggested alternatives that has 
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20. The following mnemonic applies for R/S assignments: For “g-ligand-geometry @ike lateral 

substituent priorities are indicative of the & configuration (SUR as in sure). The remaining three letter 

combination follow logically, e.g. SLS, ZUS, ZLR. 
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