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then extracted into petroleum ether. From this solution the solvent was removed
and the residue boiled with concentrated hydrochloric acid in methanol (5:100,
vohvol) for exactly two minutes in order to achieve a methylation of the fatty
acids only. Water was (hen added and  the mixture treated with diethyl ether
to  ext ract  the acids and  tho esters from the water solution. An ext  raction of t his
ether phase with a sodium carbonate solution removed the resin acids from tho
fatty acid esters which remained in the  ether.  This ether solution contained thus
all tho fatty acids extracted from the wood. The completeness of each prepara-
tion and extraction was cheeked by thin-layer chromatography on micro plates
(7.5 x 2.5 cm) using silicic acid as  adsorbent.

Fractionation of the fatty acid methyl esters according to their degree of unsatura-
tion.  The methyl esters of the unsaturated fatty acids were converted to mercuric
acetate derivatives, which then could be  separated according to the  degree oi
unsaturation by  means of preparative thin-layor chromatography. In this  way
the separation of the saturated fatty acids from the unsaturated was easily
achieved. The preparation of the derivatives, the separation on  thin-layer and
the recovery of the separated fatty acid methyl esters followed strictly the
outlines given by  Mangold.’

Gas chromatography-mass spectrometry. Tho preliminary gas chromatographic
analyses wore carried out using a Varian Aerograph 2100 duel column instru-
ment fitted with 1.8 mm (i.d.) U-shaped glass columns of 10 ft length. Tho
columns were packed with 3 per cent EGSS-X on 80/100 mesh Uromosorb VV .
Thö column temperature was programmed from I4O°C to 225°C with a rale of
4°C/minute, the injection port was held a t  230°C and the flame ionization de-
tectors at  230°C. Nitrogen was used as  carrier gas with a flow rate of 20 ml/
minute. For the mass spectrometric examination of the compounds separated
by  gas chromatography an  LKB-0000 instrument was used, Tho gas chromato-
graph in this instrument was equipped wit h a single EGSS-X gloss column of
equal properties as  those used in the Vuriau instrument, but  this one was  coiled.
Also tho operation paramotors wore tho same, but helium was used as carrier
gas. The mass spectra wore recorded under the following conditions: electron
energy 70 eV, ion source temperature 27O°C, scan speed m/o 10 — m/e 450 in
3.5 seconds. The identifications of tho separated compounds were confirmed
comparing their spectra with published mass spectrometric data 8 10 and with
spectra of available standards containing fatty acid methyl esters for gas
chromatographic work.

Solvents and chemicals used. The solvents used in this study were percolated
through alumina and redistilled before use. They were, as also other chemicals
used, tested for purity by  gas and thinlayer chromatography.

Studies on Components in Wood
5. Mass Spectrometric Identification of Saturated Long Chain

Fatty Acids in Norway Spruce (Picea abies)

Rainer Ekman and Göran Pensar
The Institute of Wood Chemistry and Pulping Technology, Åbo Akademi, Åbo 2,

Finland

Abstract
The saturated long chain fatty acids from an  extract of spruce wood were

identified by  a combinated gas chromatographic-mass spectrometric technique.
The fraction was found to consist partly (about 2/3) of normal straight chain
acids with n-hexadecanoic acid as the most abundant member, and partly
(about 1/3) of branched anteiso fatty acids with 14-methylhexadecanoic acid
as the dominating member.

Introduction
The fatty acid composition of wood extracts has been studied

by gas chromatography in many investigations dealing with wood
as raw material for the pulping industry.1-5 The identifications
of the acids have thereby been made tentatively, usually only
by comparing or calculating retention characteristics. The pur-
pose of the present investigation was to give a more significant
identification of the fatty acids using a combinated gas chromato-
graphic-mass spectrometric technique. In this paper only the
fraction of saturated long chain fatty acids is discussed. The
quantitative information given is approximative, because the
composition of an extract from wood depends, within certain
limits, on structural characteristics of the tree delivering the
actual sample.6

Experimental
Material. A 70-year old spruce, grown in Houtskär in the southwestern

archipelago of Finland, was cut in October 1970. A cross section was taken at  the
level of two meters in the trunk and the wood was ground to a size of 20 mesh.

Extraction and isolation of the long chain fatty acids. The wood meal was
extracted in a Soxhlet apparatus with dichloro methane for three hours. The
solvent was carefully removed by  distillation at  a reduced pressure under
nitrogen. The oily residue was saponified for three hours at  75°C with potassium
hydroxide dissolved to 0.17-m in methanol-water (10:1, vol:vol) in order to
liberate the fatty acids bound as esters. The soap solution was diluted with
water to obtain a 50 per cent methanol -water solution from which the
unsaponifiables could be taken into petroleum ether (bp 30° — 40°C) by  solvent-
solvent extraction. The fatty and resin acid salts remaining in  the soap solution
were then liberated by  adding 1.5-m hydrochloric acid and the free acids were

Results and Discussion
A gas chromatographic record on the total content ol the

long chain fatty acid methyl esters isolated from the spruce
extract is shown in Fig. 1. Fig. 2 shows a record of the saturated
fatty acid methyl esters, e.g. the fraction which here was in-
vestigated in details. In  Table 1 the results obtained by this
investigation arc summarized. The mass spectrometric examina-
tions were carried out on the fractionated acids only, not on the
totals. Thus the “arrows” in the record of totals (l?ig. 1) are
only indicating positions of identified acids, not a mass spectro-
metric scanning, as they are in Fig. 2. The unsaturated acids,
marked by “arrows” in Fig. 1 are identified by mass spectro-
metric scannings on the isolated fractions of monoencs, dienes
or trienes respectively, whereby only the general fragmentation
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pattern and the molecular ion peak have been used for the
identification. More detailed features of the unsaturated acids
will be discussed in a following paper.

As can be seen from Table 1, the saturated long chain fatty acids
from the spruce extract are composed of normal straight chain
acids and branched chain acids. The saturated straight chain
fatty acid methyl esters found form a homologous series of acids
from methyl n-dodecanoate (C12:o) to methyl n-hexacosanoate
(C2fi;„) were the only lacking member of the series is methyl
n-tridecanoate (C13;Q), which could not be detected. Traces of
methyl n-heptacosanoate (C27.O), methyl n-octacosanoate (Ca8:q)
and methyl n-triacontanoate (C30:o) were also identified in this
fraction. The mass spectra of the separated gas chromatographic
fractions were used for these identifications. The fragmentation
pattern for saturated normal straight chain fatty acids are well
defined and very similar and the strong intensities of the molecular
peaks make them easy to recognize. This can be seen from the
spectrum of methyl n-octadecanoate (C]8;o) given as an example
of the identified compounds (Fig. 3).

Fig. 1 .  Gas chromatographic separation of total fatty acid methyl esters from
a spruce extract. Conditions: Varian Aerograph 2100 with 10 f tx  1.8 mm  (i.d.)
glass column packed with 3 per cent EGSS-X on  80/100 mesh Cromosorb W.
Temperature programmed from 140°C to 225°C with a rate of 4°C/minute.
Injection port and detectors at  230°C. Carrier gas: nitrogen at  20 ml/minute.

Table 1 .  Methyl esters of saturated long chain fatty acids identified in  an  extract
from Norway spruce.

Gas chromatographic separated compound Designation Relative quantity
identified by  mass spectrometry (per cent of

the fraction)
Methyl n-dodecanoate i2;O 0.4
Methyl 10-methyldodecanoate C13;Oai 0.8
Methyl n-tetradecanoate C U:O 1.4
Methyl 12-methyltetradeacanoate Ci5 ;Oa i 2.2
Methyl n-pentadecanoate 15:0 0.9
Methyl 13-methylpentadecanoate i0:Oai 3.1
Methyl n-hexadecanoate 18 :0 30.1
Methyl 14-methylhexadecanoate i7:Oai 25.9
Methyl n-  heptadecanoate 17 :0 2.9
Methyl 15-methylheptadecanoato Cis tOai 1.1
Methyl n-octadecanoate C'ISiO 3.7
Methyl 16-methyloctadecanoate 1.8
Methyl n-nonadecanoate 16:0 0.2
Methyl n-eicosanoate C'aoiO 1.9
Methyl 18-methyleicosanoate 21;Oai 0.5
Methyl n-heneicosanoate 21;O 0.3
Methyl 19-methylheneicosanoate 22;Oai 0.1
Methyl n-docosanoate G2 2:o 9.6
Methyl 20-methyldocosanoate 23;Oai 1.0
Methyl n-tricosanoate 23;O 1.1
Methyl 21-methyltricosanoate 2i.Oai 0.1
Methyl n-tetracosenoate C«4;O 8.5
Methyl 22-methyltetracosenoate 26;Oai 0.2
Methyl n-pentacosenoate C 26;O 0.4
Methyl n-hexacosenoate 2fl;O 0.5
Methyl n-heptacosanoate 27.0 tr.
Methyl n-octacosenoate 28:0 tr.
Methyl n-triacontanoate 30;O tr.

l«'-6
15i0al

3410

27:0’
28:0
30:0

Fig. 2.  Gas chromatographic separation of saturated fatty acid methyl esters
from a spruce extract. Conditions as in Fig. 1.
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In  Table 1 arc also given the branched chain fatty acid methyl
esters found in the investigated fraction of saturated fatty acids.
These branched fatty acids form a scries of anteiso homologues
from methyl 10-methyldodccanoate (Cia.Oai) to methyl 22-
mcthyltetracosenoate (C25;Oni). Lacking members, i.e. acids not

too

i- J I>I  150 170 190 210 no  250 270 290 310
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Fig. 3.  Mass spectrum of methyl n-octadecanoate (C l a.p). The spectrum was
normalized with the most abundant peak at  a m/e higher than 90 as  the

base peak.

hero detected, are methyl 11-methyltridecanoate (C14:Oa|) and
methyl 17-methylnonadecanoate (C20:Oni). Ryhage and Sten-
hagen M have previously shown that in the mass spectra of
anteiso fatty acid methyl esters the peak at m/e = M-29 from
ions formed by loss of the ethyl group from the tertiary carbon
atom, is more intense than the peak at m/e = M-3l due to the
acylitim ion, whereas the opposite is true for methyl esters of
normal or iso isomcres. This makes t he anteiso fatty acid methyl
esters easy to identify. In Fig. 4a the mass spectrum of a
fatty acid methyl ester is given as an example. This acid
was identified as methyl 18-mcthylcicosanate (C21;Oai).
identification was confirmed by recording the mass spectrum
of an authentic sample of methyl I8-methyleicosanate (Fig. 4b)
in a standard mixture (BC MIX-1, Applied Science Laboratories,
Inc., U.S.A.). The similarity of the spectra is evident. Further-
more, the identity of the separated compounds could also be
confirmed by operating the mass spectrometer with an electron
energy of 17 eV. As Campbell and Naworal 12 have pointed out,
the parent ions are, at  this voltage, relatively more intense than
they are at 70 eV, the spectra arc much less complicated by
secondary fragmentation patterns and ready differentation be-
tween isomeric fatty acid methyl esters is thus possible. The
intensity ratios for the peaks M-29/M-31/M-43 at 17 eV were
measured for methyl 12-methyltetradocanoate (C15;Oal), methyl
14-methylhexadecanoate (C I7:Oal) and methyl 16-inethyloctadec-
anoate (C19;oaj) and compared with the corresponding ratio values
reported for these esters by Campbell and Naworal. As can be
seen from Table 2, the values for these intensity ratios of Ci 6:Otli

Fig. 4. a} Mass spectrum of the GC-peak identified as methyl 18-mcthyl-
eicosanoate (C41,0[l j). b) Mass spectrum of an  authentic «ample of methyl 18-
mothyloicosanonto (C21 ;Oa i). The spectra were normalized as the  one in Fig. 3.

and C17:Oai are in fairly good agreement with those reported.
The values for C10.Oal are not quite satisfactory and therefore
a check was made with the available standard mixture (BC
MIX-1) containing this ester. The check gave nearly the same
intensity ratios for the peaks as was found for the original
sample (Table 2).

Branched chain fatty acid methyl esters arc eluted before
the corresponding straight chain isomeres both on polar and
nonpolar columns. The retention values for an anteiso ester
and an iso ester of the same isomere are rather close to each
other,13 so the possibilities for overlaps on the column used could
not be neglected. By mixing aliqouts of the saturated fatty
acid methyl ester fraction with the standard mixture (BC
MIX-1 ) this possibility for overlaps could be tested. From Fig. 5
can be seen that partial overlap does occur, but also that the
presence of a significant quantity of an iso esters in the original
sample must be recognized at least as a shoulder on the peak
of the corresponding anteiso ester. The probability of overlaps
is also denied by the fact that mass spectrometric scannings on
different positions of the anteiso peaks give identical spectra.

Although the quantitative values given in Table 1 must be
considered approximative, and also bearing in mind the fact
already mentioned that structural features of the examined
wood sample, especially the ratio of sapwood to heartwood, can
have an influence on the fatty acid per centage composition,
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hexadecanoic acid (C17:Oai), 16-methyloctadecanoic acid (C10:Oni),
and 18-methyleicosanoic acid (C21;Oaj). The most abundant fatty
acid among the branched ones, 1 4-mcthylhexadecanoic acid
(C17:Oai) occures in nearly the same amount  as  the straight chain
n-hcxadecanoic acid (C10:o).

Branched chain fatty acids, including anteiso isomeres, have
been rarely found among lipids from higher plants.14 Some
branched long chain fatty acids among the wood extractives
were reported already by  Bethge and Lindgren 3 and also by
Assarsson and Åkerlund,4 but their notations were based upon
retention values only. By  combinated gas chromatographic-
mass spectrometric technique it has been possible to confirm
their findings and to identify eleven anteiso branched and
fourteen straight chain fatty acids in the fraction of saturated
long chain fatty acids from an  extract of spruce wood.

Table 2 .  The intensity ratios for the mass spectrometric peaks M-29/M-31/M-43
at  17 eV, measured for methyl 12-methyltetradecanoate (C16.Oai ), methyl
14-methylhexad ecanoat (C17 ;Oa j), and methyl 16-methyloctadeeanoate (C19,Oa j).

Ester Reported intensity
ratios (12)

Intensity ratios found here
Sample Standard (BC MIX-1)

C15:Oai 41/32/100 45/35/100 —
i7:Oai 50/25/100 51/26/100 —

ClBiQai 40/17/100 43/24/100 42/24/100

some general tendencies can be pointed out. The saturated long
chain fatty acids represent about 20 per cent of the total fatty
acid content. About 2/3 of the saturated fraction is represented
by  normal straight chain fatty acids. The straight chain fatty
acids which have an  even number of carbon atoms in the chain
are dominating. The most abundant saturated fatty acid is
n-hexadecanoic acid (C16o ), followed among the straight chain
acids by  n-docosanoic acid (C22:O) and n-tetracosanoic acid
(C24:O). I t  is also obvious that the fatty acids with an  odd number
of carbon atoms in the chain are more frequently accompanied
by  anteiso branched isomeres than those with an  even number,
as can be  seen from the examples of 10-methyldodecanoic acid
(Ci3;Oai)> 12-methyltetradodecanoic acid (C15:oai), 14-methyl-
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imidazolines (UI) (R = undecyl, phenyl, styryl) were synthes-
ized by oxidizing the corresponding 1 ,3-dihydroxy-imidazolidines
(II) with lead dioxide. The 1,3-dihydroxyimidazolidincs (11) were
synthesized by condensing an aldehyde RCHO (R = undecyl,
phenyl, styryl) with 2,3-dihydroxy-2,3-dimethylbutane (I), the
latter made according to Lamchen and Mittag.1 The condensation
was performed in an anhydrous solvent (chloroform in the case
of the aliphatic aldehyde, benzene for the aromatic aldehydes)
using equimolar amounts of the aldehyde and the dihydroxyl-
amine. Similar syntheses have been reported by Ullman el al.2
The oxidation of the initially formed 2-substituted 1,3-
dihydroxy-4,4,5,5-tetramethylimidazolidine (11) is extremely
sensitive to the condition of the oxidizing lead dioxide. With
freshly precipitated lead dioxide 3 the reaction times varied
between ten and thirty seconds, with non-activated catalyst
between ten and fifteen minutes. In the latter case the reaction
products also were less pure. If the dihydroxyimidazolidine
derivatives (II) were kept in contact with the active lead dioxide
for longer periods the yields of the desired nitronylnitroxides
(III) decreased rapidly. The optimum over all yields for the
nitronylnitroxides (III) varied between 40 and 50 %, based on
the amount of the dihydroxylamine (L). The crude reaction
products were purified by chromatography on alumina columns
with chloroform or toluene as an eluent.

The nitronylnitroxide radicals (HI) were identified by their
infra-red spectra (<5XO at 1430 cm-1 and at  1040 cm 1 and
typical absorption bands of aliphatic, aromatic and ethylenic
groups), mass spectra (molecular ion peaks at 311, 233 and 259
for Hla, b and c respectively) and by their electron resonance
spectra (see table 1). The isolated nitronylnitroxides were
intensely coloured crystalline solids, mps. 110° for I Ha, 85°C
for Hlb (lit. 85°C 2) and 67° for IIIc respectively.

In contrast to previous reports 2 this author found that the
nitronylnitroxides (III) decomposed upon heating, forming new
paramagnetic species, isolated as yellow brown solids after
purification by chromatography on alumina with chloroform
as an eluent. These products were identified by their infra-red
spectra (<5NO at 1430 cm-1 and 1640 cm"1), mass spectra
(molecular ion peaks at 295, 2,17 and 243 respectively) and their
electron resonance spectra (see tabic I ) to be the 2-substituted
4,4,5,5-tetramethylimidazoline-l-oxyl free radicals IVa, b and c.
The same iminonitroxide radicals could be isolated from the
reaction mixtures, if the 2-substituted 1 ,3-dihydroxy-4,4,5,5-
tetramethylimidazolidines (II) were subjected to prolonged
contact with the oxidizing lead dioxide. The iminonitroxides
(IV) are also formed in small amounts during the chromato-
graphic purification of the nitronylnitroxides (HI), as well as

On the Syntheses of Some Nitronylnitroxide and
Iminonitroxide Free Radicals.

Franciska Sundholm
Department of Chemistry, University of Helsinki, Helsinki.

Summary
The syntheses of the nitronylnitroxides 4,4,5,5-tetramethybl,3-dioxy-

imidazolines substituted in the 2-position with an  undecyl- or a styryl group
respectively, and the iminonitroxides 4,4,5,5-tetramethyl-l-oxy-imidazolines
substituted in the 2-position with an  undecyl, a phenyl or a styryl group
respectively are reported for the first time. Their infra-red, mass and electron
spectral data are discussed .

The growing interest in the use of electron resonance as a tool
for investigating the structure of various oriented lyötropic and
thermotropic liquid crystals has made the syntheses of spin
labels, i.e. stable free radicals, an important field for organic
chemists. In this communication the details of the syntheses of
some nitronylnitroxides and iminonitroxides are reported.

The free radicals are derivatives of 4,4,5,5-tetramethyl-
imidazoline. The 2-substituted 4,4,5,5-tetramethyl-I,3-dioxy-

OH

OH

NHOH
O=CHR

NHOH

O

NZ

O

IVI I I

R = a (C  H2 ) 1Q C H 3 , b
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The coupling constants are listed in table 1. The isotropic
coupling constants (a) were measured at  25°C, and the anisotropic
coupling constants along the direction of the -orbital of the
nitrogen atoms (An ) wore measured at — 140°C. The anisotropic
coupling constants perpendicular to the field and the -orbital
of the nitrogen atoms (AJr) have been calculated by assuming
axial symmetry of the nitrogen coupling constants 6 and by
using the formula a= l /3  (A n + 2A X).7

The author wishes to draw attention to some other features
of the results given in the table. The isotropic nitrogen coupling
constant (a) for the nitronylnitroxides (III) arc about half of the
corresponding values for aliphatic mononitroxides.8 In the
iminonitroxides (IV) the larger nitrogen coupling constant
(aN

(1)) is slightly more than twice the smaller (aN
(2)), which

is in keeping with the statement by Ullman et al.5 that
67 % of the unpaired spin density is localized to the nitroxide
nitrogen atom in radicals of similar type. Another interesting
fact is that the ethylenic protons in radicals IIIc and IVc were
found to be magnetically equivalent.

The electron resonance spectra will be published elsewhere.9
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in samples of the nitronylnitroxides (III) if left standing in air
near a window, and are probably formed photolytically via the
cyclic oxaziridine (VI) in these cases. Numerous examples of
this type of reaction can be found in the literature.4 Furthermore,
the same radicals (IV) are formed when the nitronylnitroxides
(III) are treated with sodium nitrite in N,N-dimethylformamide
acetic acid solution. Ullman et al.5 have used this reagent to
deoxygenate nitronylnitroxide biradicals with similar five-
membered rings. This reaction was performed in the electron
resonance cavity of a Varian E3  spectrometer (the same instru-
ment was used for all the electron resonance experirfients), and
followed spectroscopically at 25°C and 60°C. The reaction was
complete in about ten hours in the former case and in about
one hour 30 in the latter. The melting points for the imino-
nitroxides were found to be 137°C, 92°C and 97° for IV a, b, and c
respectively.

The nitronylnitroxides (III) and iminonitroxides (IV) have
been used as spin labels in liquid crystals, and some of the electron
resonance data have been reported earlier.6 g-values were
measured for the free radicals by using 2,2,6,6-tetramethyl-
piperidin-4-ol-l-oxyl (g = 2.00585) as a standard. All the electron
resonance spectra were measured on toluene solutions of the
appropriate radicals. Furthermore the spectrometer was equipped
with a Hewlett-Packard frequency counter during the measure-
ments of the g-values. For the nitronylnitroxides (HI) the
g-values were found to be 2.0064 + 0.0002 and for the imino-
nitroxides (IV) 2.0061 + 0.0002, in good agreement with theory
and with the value for Illb reported by Ullman et al.2

Table 1.  Coupling constants (G) for the nitronylnitroxides (III) and the imino-
nitroxides (IV).

a N(1 ) aN <2) a H An!1) An
(2) Ax

(1) Aj 2)

Illa 7.4 2.0 18.6 1.8
Illb 7.5 <0 .2 19.0 1.8
IIIc 7.5 1.0 19.3 1.7
IVa 9.4 4.0 1.6 22.0 11.9 3.0 0.1
IVb 9.3 4.3 <0 .2 21.8 12.3 3.1 0.2
IVc 9.4 4.3 0.8 23.3 12.1 2.4 0.3
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Centralrådets för Finlands Kemister verksamhetsberättelse
för år 1970

Ar 1970 var Cent ml  rådets 3 Istu verksamhet  sår; bokföringsåret, sammanföll
med kalenderåret. Årsmötet hölls 28. 1.  1970 och ett annat möte 29. 4 .  Ar-
betsutskottet har  dessutom sammanträtt  3 gånger 4.2., (5.4. och 12.5.1970.
Centralrådet har vid sina möten behandlat  ärenden rörande lUPACs verk-
samhet, bl.n. det i Helsingfors l — 4.7.70 arrangerade mötet lör HJI’AC’s Com-
mission on  Biochemical Nomenclature, samt organisationen av International
Symposium on  Macromolecular Chemistry, 1972 och 3rd International Congress
of Pesticide Chemistry, 1974, det nordiska samarbetet, nationella kemistor-
ganisationers samarbete inom ramen lör EUC.HEM (European National Com-
mittees for Chemistry) och FECS (Federation of  European Chemical Societies),
inbjudan av  utländska föredragshållare samt verksamhetsplanen för å r  197(1.
Vidare har  Centralrådet arbetat för ett närmare samarbete mellan landets
kemistorgunisationer, vilket slutligen resulterat i grundandet av  Kemiska Säll-
skapet i Finland.

Centralrådets sammansättning under 1970 hur varit  följande: Suomalaisten
Kemistien Seura: prof. Heikki Suomalainen, ordförande (personlig suppleant
prof.  P .  Purokoski), bitr.prof. E.  Euranto (bitr.  prof. T.  Noi tia), prof.  L.  Jän  nes
(dipl.ing. L.  Häkkä), tekn.dr J .  Larinkari, sekreterare (prof. O.  Harva),  tekn.dr
Y.  M&lkki (tekn.dr A. Klemola), prof. R .  Näsftnen (prof. P .  Hirsjärvi), dipl.ing.
P .  Piha (fil.mag. T .  Salo). Prof. Paavo Purokoski, som avled 2.11.1970, hade
vari t  ordförande för den av  Centralrådet utnämnda organ  ishtionskominittån
för Pesticidkongressen och Centralrådet miste i honom en  principfast, mångårig
medlem.

Finska Kemistsamfundet: fil.mag. Karin Sandelin (fil.dr  L .  Andersen),
prof. T.-M. Etun i (fil.  mag.  Elsa Ehrnrooth).

Suomen Teknillinen Seura: tekn.lic. T.  Karttunen (dipl.ing. J- Ponsi), prof.
P .  Kivalo (dipl.ing. O.  Patoharju), dipl.ing. Ritva Kivistö (dipl.ing. Raili
Nuortila).

Tekniska Föreningen i Finland:  dipl.ing. H .  Schmidt (prof. G .  A.  Nyman)  dipl.
ing. I .  Jaat inen,  viccord förande (dipl.ing H .  Liihr).

Skattmästare har  varit fil.mag. M. Martti, protokoll förare och ombudsman
för utländska kontakter fil.rung. Chr. Waller samt revisorer fil.mag.  P.  Kannisto
(prof. K .  Ståhlberg), fil.  lic. H .  Tylli (fil-mag. N.-E. Törnblom), dipl.ing. M.
Jänkälä  (dipl.ing. O .  Alyllynen) och dipl.ing. N.  Sandman (dipl.ing. B .  Juselius),

Centralrådet har inom sig utsett ett arbetsutskott för a t t  sköta rutinärenden
samt förbereda frågor för behandling i Centralrådet. Till arbetsutskottet har
under det gångna Aret hört  herrar Suomalainen, Enari, Jaatinen, Karttunen
och Larin kari.

Acta Cheniica Scandinavica — Don finska redaktionskommittén består av
prof. Heikki Suomalainen som ordförande, bitr.prof. J .  Gripenberg, prof. I’.
Hirsjärvi, prof. R .  Loimu, prof. R.  Näsänen, prof. A.  Ringbom, prof. E .  »Salo-
maa och prof. M. H.  Tikkanen. Fil.mag.  E .  A .  O.  Nordonswan har  fungerat som
Finlands representant i ekonomiska rådet med d r  Larinkari som suppleant;
mag. Nordonswan var även rådets vieeo rd  förande. Vid hans död 28.11.70 för-
lorade Finland en  effektiv och aktiv representant, vars insats har  varit  av  stor
betydelse för Actus ekonomiska utveckling.

IUPAC — Finland ä r  medlem av  IUPAC i klass B 1 ,  vilket innebär fyra
representanter vid HJPAC’s möten (Council Meetings). Professor »Suomalainen
deltog som medlem i HJPAC’s Bureau Meeting, 2—3.10.71) i Wien. Inom
HJPAC’s olika sektioner och verksamhetsorgan har  vidare fungerat: prof. H .
Adlercreutz (Section of Clinical Chemistry, Finlands representant), dr  P .  E .
Koivistoinen (Applied Chemistry Division, Commission on  Pesticide Residue
Analysis, Associate Member), fil .mag. I .  Palenius (Applied Chemistry Division,
Pulp,  Paper and  Board Section, Associate Member), dr  11. Sihtola (Macromole-
cular Division, Finlands representant ), prof. H .  Suomalainen (Applied Chemistry

Division, Fermentation Industries Section, Associate Member). Prof. R .  Nä-
sänen har verkat som Finlands representant i CITCE (International Committee
for Electrochemical Thermodynamics and Kinetics), vilket organ samarbetar
med IUPAC.

Andra utländska kongresser — Till EUCHEM’s möte i Strassbourg detta år
utsågs ingen representant. — På  inbjudan av  Royal Institute of Chemistry
(London) och med Tjeckoslovakiens Kemiska Förening som värd, hölls den
3.7.70 i Prag ett möte där man konstituerade »Federation of European Chemical
Societies». Dr  Larinkari deltog som Centralrådets representant i mötet och har
informerat Centralrådet i en  redogörelse av  vilken en  förkortad version sänts
till de  nordiska kemistföreningarna.

Föredragshållare — På  inbjudan av  Centralrådet höll den berömda poly-
merforskaren, professor M. Szwarc (New York State University, Syracuse) ett
föredrag över »Kinetics of anionic polymerization», 20.3.70 i Tekniska Före-
ningens lokaliteter. — Tillsammans med Societas Biochemica, Biophysica et
Microbiologica Fenniae inbjöd Centralrådet prof. A.  W.  Linnane (Monash Uni-
versity, Clayton, Victoria, Australia) att hålla föredrag över »Evidence for the
membrane localisation of the mitochondrial protein synthesizing system and
aspects of its genetic control», 23.9.70. — Centralrådet och Kemian Keskusliitto
inbjöd prof. H .  Benoit (Strassbourg) att hålla föredrag över ämnet »On gel chro-
matography and its applications» vid Statens tekniska forskningsanstalts ke-
misk-tekniska laboratorium 14.12.70. Prof. Benoit hör till programkommittén
för lUPAC’s Symposium on  Macromolecular Chemistry.

Ändring av Centralrådets stadgar, paragraferna 5, 8, 9 och 11 — På  förslag
av  mag. Sandelin beslöt man att ändra Centralrådets stadgar sålunda att i
stället för en viceordförande väljes Ista och 2ndra viceordförande, vilka bör
tillhöra olika föreningar.

14 Nordiska Kemistmötet, 18—22. 6. 1971, Umeå — Kongresskommittén
har till plenarföredragshållare från Finland utsett prof. Enari (»Växternas pro-
teolytiska inhibitorer — vad och varför») och prof. Ossi Renkonen (»Semliki
Forest virus mantel; en enkel biomembran»).

Finlands representant i lUPAC's »Committee on Teaching of Chemistry» —
Bitr.prof. P .  J .  Antikainen har utnämnts till Finlands representant i ovan-
nämnda kommitté varom lUPAC’s sekretariat meddelats 3.2.70.

Finlands representant i Nationella kommittén för havsforskning — Fil.lic.
Erkki Häsänen har verkat som Centralrådets representant i ovannämnda kom-
mitté.

Ekonomi — Centralrådet erhöll av  undervisningsministeriet statsunderstöd
mk  8.500,— för sin verksamhet under år 1970. Resultaträkningen utgick med
mk  8.502,34 och visade ett överskott av  mk  2.151,23 medan balansräkningen
slutade på  mk  990. — . Överskottet mk  2.151,23 användes för att delvis täcka
förlusten från föregående år. Centralrådets skulder uppgår fortfarande till
mk  990, — .
Helsingfors 18. januari 1971
Heikki Suomalainen I .  Jaatinen J .  Larinkari

Li t t era tur
George G. Hess — Uno Kaslc. Experimental General Chemistry 262 sid. P r i

£ 1.50. Barnes & Noble. New York 1971.
Boken hör till en ny  serie läroböcker i kemi från det amerikanska förlaget

Barnes & Noble som tydligen satsar hårt för att få ett stadigt fotfäste i den
stora marknad de engelsk-språkiga läroböckerna utgör. Från konkurrerande
alster skiljer den sig positivt genom sitt låga pris, det rikliga och goda bild-
materialet samt den av  allt att döma förstklassiga inbindningen.

Författarna utgår från att eleverna saknar grundkunskaper i kemi och prak-
tiskt taget även i fysik och matematik; inte utan förvåning hittar man avsnitt
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Vid ökat behov av
C-vitamin och ka lc ium. . .

om hur man använder räknesticka, hur man räknar med logaritmer, hur för-
söksresultat presenteras i gratisk form och hur tät heten hos en vätska. definieras
och bestäms. Do praktiska arbeten som beskrivs flr mestadels traditionella:
G lashantoring, bestämning ftv smält- och kokpunkt, flltrering och eontri-
fugering, kvalitativ oorganisk analys mod de kära gamla sulfidutfällningarna
o.s.v. Bland modernare inslag kan nämnas mätningar av radioaktiv strålning,
separering av motalljoner med jonbytaro samt ett  omnämnande av organiska
föreningars konformut ion. Syror och baser behandlas enligt Arrhenius, den
mora allmängiltiga men samtidigt abstraktare Brönstcdska definitionen nänincs
ondast en passant. Troligen är bokon niinnust avsedd för eollegestudenter, i våra
förhållanden är don alldeles för omfattande för kemiundervisningen i lärover-
ken men å andra sidan är texten så knapp och ytlig att den knappast fyllor do
krav som måste ställas vid högskolorna.

Lars Andersen
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OMORGANISATION AV DE KEMISKA TIDSKRIFTERNA I FINLAND

Under våren har representanter för Suomalaisten Kemistien Seura och Finska
Kemistsamfundet diskuterat möjligheterna för en sammanslagning av de tid-
skrifter som utges av de båda föreningarna. Enligt ett förslag, som Finska
Kemistsamfundets medlemmar under hösten skall ta ställning till, skall de
båda föreningarna gemensamt ge ut två tidskrifter:

A, En  tvåspråkig (finska och svenska) tidskrift för förenings- och med-
lemsnotisor, översiktsartiklar och dylikt. Ca 14 nummer per år.

B. En tidskrift för vetenskapliga originalpublikationer med ca 8 nummer
per år.

Tidskriften Kemian Tiodoituksia nedläggs. Do båda nya tidskrifternas namn
fastslås efter Överenskommelse mellan de båda borörda föreningarna. Reformen
är avsedd att träda i kraft vid årsskiftet 71 — 72.

Porevit C 1000®
Förpackningar: 10, 3x10  och 10x10  brustabletter

Smakvarianter: apelsin och citron
Receptfritt på alla apotek

SANDOZ Hallonnäsgatan 8, Helsingfors 21SANDOZ



A Mettler balance will make life
a little easier for you.

The superiority of  Mettler analytical
balances over al l  other balances in the never be confused about weight knob

direction. An  indicator shows you
which way  to dial the mechanical
weights. The symmetrically suspended
ring weights increase stability and
ensure faster operation. Air damping
eliminates drifting of the optical scale.

Today, there are many models
of  this convenient balance
from which to  choose.
Some even satisfy extrav-
agant wishes. But we

haven’t yet brought out an
analytical balance

which says "good
morning" to you.

times overlooked.
Everything that makes life easier

for anyone who has to weigh things is
built into Mettler analytical balances.
Net weights can be read without any
calculation. Weighing results are digital
and shown in a compact row of  figures
to save both your eyes and your nerves.
Large, clear numerals can be read
faster and more accurately than con-ftoon

and useful life is well known. The fact
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