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HaBEL22, TONDURY 2 and others that in these cases
damage to the embryo is brought about by viral in-
vasion and destruction of certain embryonic organs
and tissues, it is difficult to conceive of any common
developmental denominator between these events and
comparable end-effects of mutant conditions, even if
the latter should come about by cellular destruction
and resorption. The same applies a forfior: to the re-
sults of destruction by surgery or X-rays of circums-
cribed embryonic areas. A more complex situation
exists in the case of sex reversal of female fowl, to
which NacHtsHEIM® has referred as phenocopics of
males. As after viral infection, the primary event is the
destruction of an organ (the ovary) by a process
(tubercular infection or malignancy) which has no
equivalent in genetic conditions, but the physiological
events which are initiated thereby are those deter-
mined by the residual genetic constitution.

The question whether the reactions of organisms to
external insults are, however indirectly, governed by
their genetic constitution was not an issue in our dis-
cussion. That is an evident fact, based on the inse-
parability of action and reaction as a consequence of
evolutionary integration. The question at issue was
whether it is justified to use the term phenocopy with
the implication that external sources of modification
and genes with similar phenotypic expression reach
their goals by developmental routes which are, at least

22 V. HamBurcer and K, Hasetr, Proc. Soc. exp. Biol. Med. 686,
608 (1947).

23 (3. ToNDURY, Geburtsh, u. Frauenheilk, 12, 865 (1952); Helv.
paedit. Acta 7, 105 (1952).
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in part, identical, It has been shown that a considerable
amount of genetic evidence is available in support of
this conclusion. It should be recognized that in any
specific situation the phenocopy concept must remain
shadowy until its relevancy is clearly established.

There is no proof that external sources of develop-
mental variation ever produce their results by inter-
ference with primary gene functions. It would be a
mistaks to interpret the phenocopy concept in this
manner, and any expectations based on such implica-
tions will surely prove illusory. Again, mere similarity
between the end-results of mutant action and of those
produced by external agencies is not enough to make
the phenocopy concept meaningful to geneticists. But
if we accept the concept in its restricted meaning, viz.
as designating identical or closely similar phenotypes
reached by paths which, part of the way, are shared
with those of the homologous mutants, then existing
evidence validates its rcality, and in this sense work
on phenocopies may become a valuable tool in our
search for some of the developmental mechanisms by
which mutant genes produce their phenotypic.effects.

Zusammenfassung

Verfasser bespricht den Begriff Phinokopie und dessen
Grenzen. Er kommt zum Schluss, dieser Begriff sei niitz-
lich, sofern er sich auf experimentell produzierte Phéno-
kopien bezieht, die mit den Erbphénotypen identisch oder
ihnen sehr dhnlich sind und deren Entwicklungsgang zum
mindesten teilweise mit demjenigen homologer Mutanten
iibereinstimmt.

24 H. NacutsueiM, Exper, 13, 57 (1957).
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Uber die Orientierung bei der Kondensation von
Benzil mit monosubstituierten Guanidinen!

Bekanntlich ldsst sich die alte Biltzsche Synthese® von
5,5-Diaryl-hydantoinen und -2-thiochydantoinen aus Ben-
zilen und Harnstoff bzw. Thioharnstoff in Gegenwart von
Alkalien auch auf die Synthese von 3,5-Diaryl-glyko-
cyamidinen (I, R=R' = H) anwenden, wenn Harnstoff

1 5, Mitteilung iiber Hydantoine, Thiohyvdantoine und Glykocy-
amidine?.

2 4. Mitteilung siehe K. LEmpErT und J. BREUER Chem. Ber. 92,
1710 (1959).

3 Zusammenfassende Darstellung: E. Warg, Chem. Rev. 46, 414
(1950).

bzw. Thioharnstoff durch Guanidin ersetzt wird?® Der
einzige bisher ausgefiihrte Versuch zur Ubertragung
dieser Kondensation auf subsiifuierie Guanidine, wie 1, 3-
Diphenyl-guanidin?®, blieb erfolglos; ebenso der Versuch
der analogen Kondensation des N-Butylguanidins mit
Glyoxals,

Wir kondensierten Benzil mit zwei monosubstituierten
Guanidinen, dem N-Benzyl- sowie dem N-(f-Morpholino-
dthyl)-guanidin durch Kochen der alkoholischen Losung
in Gegenwart von Kaliumhydroxyd. Bei Verwendung von

¢ CH. HoFrmaxn, Bull. Soc. Chim. France 1850, 659. — C. V.
Derivara und S. Rajacoraran, Proc. Indian Acad. Sci. (A) 31, 107
(1950).

5 R. G. NeviLLg, J. org. Chem, 23, 1588 (1958).

6 1. S. BENGELSDORF, J. chem, Soc, 75, 3138 (1953).
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50 Mol9, KOH erhiclten wir in einer Ausbeute von 60 bis
70%, 2-Benzylimino-4,4-diphenyl-imidazolidin-5-on (la,
weisse Nadeln, Smp.” und Misch-Smp. mit authentischem
Priparat®: 240-241°C), bzw. 2-f-Morpholinodthylimino-
4,4-diphenyl-imidazolidin-5-on {Ib, weisse Nadeln, Smp.
und Misch-Smp. mit authentischem Praparat®: 194 bis
195°C). In Stellung 3 substitnierte Isomeren (I¢ bzw. @)
konnten im Reaktionsprodukt nicht aufgefunden werden.

(CgH;)y C——CO
|

| a: R=H, R'=CgH,CH,-
HN\C _N-R b: R—H, R’ —OCHN-C,H,~

I ¢: R=C{H,CH,-, R'=H
1 N-R’ d: R=0OCHN-CH,, R'=H

Wurde jedoch die Menge des eingesetzten Kalium-
hydroxids auf 10 Mol9%, verringert, so erhielten wir im
Falle des Benzylguanidins als Reaktionsprodukt ein Ge-
misch, aus welchem durch Chromatographie an Brock-
mannschem Aluminiumoxyd neben 209, d. Th. Ia 459%
d. Th. des isomeren 3-Benzyl-5,5-diphenyl-glykocyami-
dins (I¢, weisse Plittchen, Smp. und Misch-Smp. mit
authentischem Priparat®: 164-166°C) isoliert werden
konnten. Im Falle des N-f-Morpholinodthyl-guanidins
wurde durch einfache Kristallisation des Reaktions-
produktes das 3-f-Morpholinodthyl-5, 5-diphenyl-glyko-
cyamidin (Id, weisse Prismen, Smp. und Misch-Smp. mit
authentischem Priparat!®: 198-199°C]) in einer Ausbeute
von 60%, erhalten; das isomere 15 liess sich im Reaktions-
produkt nicht auffinden. In Abwesenheit von Kalium-
hydroxid konnten 599, I¢, hingegen kein Ia isoliert wer-
den. Fiir die Kondensation von Benzil mit Guanidinen
zu Glykocyamidinen ist also die Verwendung eines be-
sonderen alkalischen Kondensationsmittels nicht immer
notwendig.

Da, wie aus besonders angestellten Versuchen hervor-
geht, I¢ beim Kochen seiner alkoholischen Losung in
Gegenwart von 1/, Mol Kaliumhydroxid teilweise zu Ia
umgelagert wird, kann der Einfluss des Kaliumhydr-
oxids auf die Orientation bei der Kondensation viel-
leicht durch die Annahme einer nachtvdglichen Umlage-
rung der primir stets gebildeten 3-substituierten 3, 3-
Diphenyl-glykocyamidine durch das Kaliumhydroxid in
die entsprechenden 2-(subst. Imino)-4, 4-diphenyl-imida-
zolidin-5-one erklirt werden.

K. LEMPERT und MAGDA LEMPERT-SRETER

Imstitut fiir Experimentelle Medizinische Forschung der
Ungarischen Akademie der Wissenschaften, Abteilung fiir
Pathophysiologie und Institut fiv Ovganische Chemie dey
Edjtudés-Lorand-Universitit, Budapest, 21. Mai 7959.

Summary

Condensation of benzil with two monosubstituted
guanidines in the presence of 50 mol9% of potassium
hydroxide leads to the formation of 2-(subst. imino)-4, 4-
diphenyl-imidazolidin-5-ones (Ia, b); by reduction of the
potassium hydroxide used the formation of these pro-
ducts is more or less driven back in favour of the formation
of 3-substituted 35, 5-diphenyl-glycocyamidines (I¢, 4). A
possible explanation for these orientation phenomena is
given.

7 Alle Schmelzpunkte unkorrigiert.

& K. LemperT, J. BREUER und M. LEmpPERT-SRETER, Chem. Ber.
92, 235 (1959).

? Dargestellt durch Aminolyse des S-Methylderivates des 5,5-
Diphenyl-2-thichydantoins mittels 8-Morpholinoithylamin (eigener
unverdffentlichter Versuch),

10 K, LEmMPERT, J.BREUER, M.LEMPERT-SRETER, I.PATAKY
und K. Pre1Feg, Magyar Kém. Folyodirat (Ung. Z. Chem.) 64, 110
(1959).
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Effect of Mg++
on the Reactivity of Ribonucleic Acid!

On the basis of spectrophotometric, optical rotation,
and sedimentation data HascHEMEYER ¢f al.? have con-
cluded that tobacco mosaic virus nucleic acid (TMV-RNA)
may exist in two forms showing a random coil configura-
tion in water and a more structured configuration in the
presence of salts. One of the most characteristic features
of the latter is its markedly lower ultraviolet absorption
(hypochromicity). Salt dependent changes in configura-
tion accompanicd by a decrease in ultraviolet absorption
have also been found in synthetic polyribonucleotides®$,
and are believed to be brought about by purine pyrimi-
dine hydrogen bonds similar to those in DNA®S, If a
similar bonding occurred in ribonucleic acid the change
in configuration could well be reflected in the reactivity
of the bases which might become vnreactive in the hy-
drogen bonded state, I'urthermore, the quantitative de-
termination of the extent to which the bases become un-
reactive would seem important for a closer understanding
of the changes which take place in the configuration
of RNA,

Table I

Formaldehyde binding and hypochromic effect at various ratios of
MgCl, to RNA-phosphorus

Mygt+ Formaldehyde bound | Hypochromic Effect*
RNA-P RNA-Amino groups Ae 260 mp
0 {no Mg) 0:95 e
0-0003 0:99 e
0-03 0-97 - 33%
0-3 0:50 - 13:5%
3 0-36 - 14:53%

* The hypochromic cffect was determined by adding 0-1 ml of
various MgCl, solutions to 0-8 ml of a TMV-RNA solution,

o5 mg of TMV-RNA was incubated with 0-19% formaldchyde Ci4
{containing 850 c.p.m./pM) at room temperature (21°C) for 48 h.
Total volume 0-6 ml. The samples were then cooled and the nucleid
acid precipitated with 2 vol. of cold aleohol and a drop of 3 M am-
monium acetate pH 50, The sediment was taken up in 0-3 ml of
icecold water and reprecipitated 5 times to remove all unbound
formaldchyde. Care was taken to keep the temperature always at
or below 0°C. Of the final solution of -3 ml in water 0-2 ml were
placed in a counting dish and dried in vacwo, and 0-005 ml were
diluted to I ml and used for the determination of the absorbance at
260 my.

Formaldehyde was shown in an carlier report? to react
with the amino groups of the bases of RNA. The extent
to which the reaction occurs in the presence and absence
of Mg++ was therefore studicd (Table 1), and it became
evident that less formaldchyde was bound by the struc-
tured than by the random coil form. HASCHEMEYER el al.
have found that the Mg*t concentration at which the
change to the more structured form of RNA takes place

1 Aided by a grant from The National Foundation,

2 R. HascHEMEYER, 3. SiNGER, and H., FraenkeL-ConraT, Proc.
nat. Acad, Sci,, Wash, in press.

3 R.C. WarNER, J. biol. Chem. 229, 711 (1957).

¢ G. FrisenrieLp, D. R Davies, and A, Ricu, J. Amer, chem,
Soc. 79, 2023 (1957).

5 A. Riciiand D. R, Davies, J. Amer. chem, Soc, 78, 3548 (1956).

8 J.D. Watson and F. H. C. Crick, Cold Spring Harbor Sym-
posia quant. Biol. XVIII (1953).

* M. StakueLIN, Biochem, biophys. Acta 29, 110 (1958).



