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The benzothlazohne (1, R ’ = R” = H) formed by the react~oo of o-galactose 
wltb o-ammobenzenethlol gives b~s[c-(cr-o-galactofuranosylamIr.o)benzenethlol]- 
mercury(l1) (2, R = H) on treatment with mercury(l1) acetate In ret7u <mg acetlc acid 
O-Acetyiatlon of the cnelate cccurs smoothly. arId demercuration of the product !\<-;th 
hydrogen sulphlde gives the thlol (3, R’ = AC, RZ = R3 = H) whxh, w~tb catalytic 
acid or when kept m chloroform solution, isomenses to the thtazoltne compound 

(1, R’ = Ac, R’ = H) Under mtld acetylattng condtttons. thus product (and the 
starttog material) gves dtastereotsomcrtc 2.3,4,5,6-penta-acetates (1. R’ = R’ = AC). 

t?ut apprectable reversion to lb101 occurs Hlth acyi chlorides.. with the consequence 
Lhat tioesten (3, RI = R’ = AC, R3 = H, R ’ = AC, R’ = Bz, R” = H) were maJor 
products The value of the tetraester (I, R’ = AC, R’ = H) as a means of obtammg 
galactose derrvatlves speafically modified at C3 15 therefore limIted 

tNTRODtJC-TlON 

The reactton undergone by free sugars and o-ammobenzeneth:ol IS potentially 
complex, stnce the amtno and thto group3 may coodewe myth the sugar carbonyl 

group to BI\~ two dlastereolsomerlc benzothiazolmes. or the ammo group or the thlol 
function may pair w~lh a sugar hydrous1 group to condense to _plve glycosylamux~ or 
I -t hloglycosides. rtipecLt\cl) WI& the addItIonal posslblllties of furanold or 
pyranold structures, a- or fi-anomenc configurations, and the formatlou of an Lmtne, 
there are eleven tautomenc forms for a condenxtlon product In an earlier report’, 
we confirmed that, in keepmg with several related reagents’, a-amrnobenzenerhlol 
gives the heterocychc products with acyclic carbohydrate moletIes, and that the 

benzorh~srolmes formed from D-glucose react W&I mercury(Il) ions to gee a discrete 
glycosylamme chelate from whxh various acetyfated compounds were obtamed. The 
present work exammes related compounds In the D-galacio series, with a vieh to 
assessing thetr posstblo value as tntermedtafes through wb~ch galoctose dertvattves 

mod&d at C--l could be obtained. 
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From o-gaktose and u-ammobenreoetkuol, tbe known CondensatJon product’ 
was obtalned m kgh >,eld. and by rmld ncetylatlon Qlth ~WLJC nohydride in pyndme 

followed by hydrolqsls, 2,3.4.5,6-prnta-O-acetyl-D-galactose ~3s produced therefrom 
From thus ewdence, it LS concluded that the mltial product \tas a mJxture ofdlascereo- 
isomcnc brnzoth!azolmes f 1, 11’ = R’ = H). and that no tauromerlc change occurred 
pnor IO ewxfication (Evidence 1s given below to support this assumption.) Treat- 
mrnt of the>? IDICI~~ products \\I& mercury(lI) acetate gave a &Crete chelate 
(2, R = H) rn quanrltatwc yield, and this was acetylated smoothly to afford a reJdJly 
handled ocia-acetate (2, R = Ac) from lvhlch. by use of hydrogen sulphlde, the thlol 
(3, R’ = 4c, R’ = R5 = H) \\as obtamed. l&s compound was ldentltied by It5 weah 
S-H srretchmg absorprlon ai 2700 cm - ‘, and by an ewbangeable SH jrnglet at r 7. I5 
in JIS n m r spectrum. Mild acetylatlon gave the thloacrtare (3. R’ = R” = AC. 
R3 = HI m high ylzld, which sho\ted C-O srretching” at 1690 cm- *, gabe an S-acetjl 
J-proton resonance ar T 7 60, and gave a strong mass-spectral nolecular IOD (w/e 497). 
Intense fragmenk wth /u/e 331 (hl -NHC,H,SAc)’ and 251 (M-CHLOAc 
CHOAc- OAc-CHICO)- ‘Uere obsened. The latter ion establrshed the furanold 

char‘diter of all compouods 2 and 3. in confirmation of this conclusion, less-Jotenhe 
~cns iit m/e 353 ~~~-CHZOAc.CHO~c)’ and 293 (M-CH,OAc CHOAc- 
OAc) + were also found’ No fragments for correspondlog degradstlons of the 

pyronosyl Isomer were found In the maas spectrum Benzoylatloo of the tb~ol 
(3, R’ = ?c, R’ = R3 = H) gave the thlobenzostc, wb~ch was characterlsed by n m r. 
methods and by tnc presence of an appropriate C=O stretching frequency’ ln the 
Infrared (1690cm- ‘) Further acetvlatlon of the hoacetate (3, R’ = R’ = AC, 
R3 = H) with so&urn acetate IO hot acetic snhjdnde gaba a hexa-acetyl derwative 

(3, R’ = R’ = R3 = AC) wrh a typical N-acetyl resonance (r 8 36) and carbonpl- 
stretching frequency4 (1670 cm- ‘) The unexpected mutarotailon of this compound 

7 

The ~gchc nature of the pew-acetate (1, R’ = R’ = 4c) was readdy de- 
terminable by n.m r melhods (Table I) Thus, the C-6 protons showed typlcal 
cbsractertitlm of the AB part of an XB>i spw:trum, and all the other chain protons 

resonated BS overlspplng multlplets bwxeen r 4 5 and 5.1. wlule the aryl resonances 
appeared as one complex mulbplet betwen T 3.1 and 3 6. Thtie chenucal shrfts for 
carbohydrate protons are In good agreement HJth expectauons bdsed on the spectrum 
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of galactltol hexa-acetnteb and ol~~hrrlo-D-galactose penta-acetate fsee Table 1). and 

the obsened coupl~ogcon~tants (J,,, 7 5, J,,,. 1: J, 0e 11 3 Hz) are also In agreement 

wlh values obsewed for these model compounds. On the other hand, the furanold 

compounds 2 (R = AC, 3 (R’ =Ac, R’ = R” = H), 3 (R’ = R’=Ac, R’= H), and 

3 (R’ = AC, R’ = B7. R’ = H) all shoited quite dIKerent and common spectral 

features The H-6 resonances Here merged and the resultant broad s~ogkts also 

rncorporated the H-J slgoals (T 5 9) the l-i-1 resonances nere clearly vwble near 7 5 3 

as broadened rrlplcts (J,,? 5, J,,., E Hz) whlcb reduced to doublers on deuterlum 

ewhange of the nltrozen-bonded protons. the H-2, H-3, and H-5 resonances \\eere 

unresolved beween 7 A.5 and -I 9. and the phenyl signals \\erc resolved mto two 

multlplets centred at 5 2 S and 3 a [In rhe case of the peracetyl derrlatlve (3, R’ = 

R’ = R3 = AC), however. H-l and the phrnyl protons were deshlslded, and resonated 

anomalously at r -I OS (J , ? S HZ) and ; 2 52. (s), respecrllelj] These features are 

consistent WI~II ekpxtatlons based on the characierlsllc5 of the soectrum of 2,3,5,6- 

cetra-O-acetyl-P-D-ealactofurano~~l iluortde’ (H-6. 5 65. H-6’, 5 SO, HA, 5.51, 

H-2,3,5, 4.553 92) On ihe above bs:es, therefor?, It -as rczti~ly poslblz &o charac- 

tense compour,ds of this benes as havrlq acyclic or furanwd carbohydrate com- 

ponents 

qlthough Its rclatl\c msolubllw might hale accounted for the ~solat~oo of the 

mtbal cotnpdxnd In the bcnzothlazolme form (1, R’ - R’ = H), It \\as coosldercd 

probable ihat rhls \\,x the rhrrmod~namtcslly favoured product, and therefore that 

the t hlol (3, R ’ = AC. R ’ = R’ = H) would lsomcrlse Into the tetra-O-scetylthrazollne 
(1. R’ = AC, R- = H; under equlllbrarlng condltlonj A chloroform solution of 

compound 3 (R L = 4c, R’ = R3 = H) ~35 thussllowed to stand In the presence of a 

catalytic amount of toluene-p-sulphonlc acid N m r e\amlnatron cho\ced that the 

thlol rebonance f7 7 IO) slowly drwpprared and that the spectrum aitered coscurrzntl) 

from the “furanold t_v-pe” (LWO aromatic proton mulhplets, discrete H-l tnplet at T 5 3. 

combined H--F&,6 resonancer\ at 7 5 9) to the - benzorhlnzollne t)‘ps” (one aromauz 

multlplet. unresolved H- 2.3.5 re>onances, resolved quartets for H-6.6’) Relatr\e to 

the spectrum of compound 1 (R’ = R’ = AC). there uas a one-proton jlpal near 

T 6 (H-J) In place of that near r 3 8, u hlch \rns expected on the grounds that the 

destueldrng ester function \iaj abbent from C-l In addition, ho\\e\er, a doublet 

(J9 I+) 31 a new low-field posltlon (r 1 3) \iaj obswed and IS awgned to H-3 b-use 

of the large coupling conj[antO The nature of the cause of this deshxldlng IS DOL 

hnoirn, but 15 presumably a conxquence of the proton’s cwjtence In a dz&eldlng 

zone of one of the ncrehbourlng acetyl-csrhonvl group3 Whatever the cause, it IS not 

general: III a geometrically comparable case, the H-l and H-3 resonances of 1.3,-!,6- 

tetra-~-acety~-1-D-~~ucosz (7 3 8 3, 4.75) are not deshreldcd wth respect to those of 

I .2,3.-Wpsnta-O- s~elgl-a-D-gh_lcoseJ (7 3.7, 4 5) Ah !\lth the acyck penta-scetsts 

(1. RI = R’ = AC), the N-H resonance of the hbdroxy compourd (1. R ’ = AC. 

R’ = I-I) occurred at kgh Eeld relanve to those for the fwanold compounds (Table 1) 

In later exp+rtmenLs, the thlol Has lsomerrsed simply b) hecprng It In chloro- 

form solution or by varmln~ 11 In this sol~enr, and the resultio~ benzorkazolinegs\e 
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the penta-acetate (1. R’ =R’=Ac\ on treahnent wrh acctlc anbydrldc in pyndlne 

However, benzoylatlon with benzoyl chlonde did not give the analogous +bsnzoate 
(1. R’ = AC, R’ = Bz), but a mluture of products m -x&h the mqor component was 

the tblobenzoate (3, R’ = AC, R’ = Bz, R3 = H) Identical to the product of &rect 

ester&cntlon of the thlol (3. R’ = AC, R2 = R3 = H). The lsomensahon of the thol 

was thus reversed pnor to benzoylation Differences 111 the d&a&d action of acylatmg 
agents have been recognlsed beforeg, and prcferentiai estenficatmns are dependent on 

such factors as solvent lo. Therefore. III order to further evarnme estenficatloos III this 

scrles, the hydrovy tdutomer (1, R’ = AC, R’ = H) uas acetylated by usmg acetyl 
chionde, a mature was obtancd, contalnmg -60?0 of the throacewte which was 
reodliy recognr~ed by Its charactenstlc S-acetyl resonance at T 7.60 For compound 

1 (R’ = AC, R2 = H) to be of value m the preparation of 4@modSed galactoses, 
therefore, mild reagents which do not affect the dehcate tautomerlc state of the 

molecule must be applied A re-e\ammarion of tie acebc anhydride ncetylatlon 
showed that 50,; of thioacetate was formed together wnh the acetate. and thus tbls 

reagent substaoually estenfies with01 t czusmg rearrangement 
Attempts to obtain the 4ulose from the thlol (3, R’ = AC, R’ = R3 = H) and 

the alcohol (1, R’ = AC, R’ = H) ;\lth merhql sulphovlde and aceLlc anhydnde were 

unsuccessful From rhe former, the thioacetare (3, ‘R’ = R” = AC, X3 = H) was 

Isolated m tugh yield, and the latter also gave appreclahle proportlons cf this product 

No evidence for Letone formatlon was obtamed. 
Triplets for the H-l resonances of the furanold compounds 2 (R = AC) and 

3(R’=Ac,RZ=R3=H.R’=R2=Ac.R3=H.R’=Ac,R~=Bz,R3=H)all 
Integrated for one proton and mdlcated that each was enant,omerically pure, which 
shows that the furanold ring-closure srep (I. R’ = R” = H+ 2, R = h3 was stereo- 
specific. Thus behavlour can be accounted for by mvobng the mtermedracy of the 

ImJno-species 4, whrch would be expected to ring close under kmeirc control to give 

an a-anomenc product ’ ‘. Consistent with this are the high, posltlve, opucal rotatmns 
for all the furanosyl compounds (except the ttuol, see belo-), and the J, ,z values of 

7 Hz, but It IS recognlsed that none of tbs esldence established the pomt definmvely 

4lthou_gh It IS not clear why the thiol ([a]n - 18’) should show anomalous optical 
rotation, it can be noted that the o-gluco-thlol was slmllarly ercceptlonal’, and It IS 
suggested that, In chloroform, an mtramolecular hydrogen-bondmg pattern IS 
estabbshed between sulphur and nitrogen. which confers chlrahty on the nmogen and 

leads to the unexpected proaerty Althougn the ttuol (3, R’ = AC, R2 = R3 = H) 
decomposed when hept in hydrouyllc solvents, it clearly uas dextrorotatory ~o~t~ally, 

which supports the hypothesis 

The benzothiazohne (1, R = R’ = HJ was expected LO comprise a mixture of 
dlastereolsomers; In keepmg 1~1th this, the drnvcd pcnta-acetate MS rcadlly frac- 
tronated by preparative t.1.c. into two isomcnc components which gate the same mass 
spectra (except for Ion Intensities), contammg strong molecular @I)’ and (M-2!- 
Ions, the latter presumably denvrn, = from the thlazole analogue (see below). The 

Isomers had opposite SIPS for then optkzl rotauon and also showed cu-cular 
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dlchrorsm ma-uma of opposrte sign at 290 nm; the isomer having the positive 
maumum IS asqned the R-configurahon at C-l I’. 

tier collecuoo of the bcnzotkazo:lor (1, R’ = R’ = H) in thz mAa.l reaction, 

a second product was obtained and chsractensed as the benzothlazole (5) which has 
p:ev~ously been made by coodensabon of acetylated o-galactonyl chlonde and 

EH ‘\\ 
WS’ 

ic/ 
I I 

HCOH HCOH 
I I 

HOCH HOCH 
I I 

HOCH HOCH 

I I 
HCOH HCOH 

I I 
CH,OH CH,OH 

4 3 

o-amlnolxnzznetiuol followed by deacetylatlon of the product ’ 3 Although benzo- 
tniazolmes readily undergo this okldatlon I’, previous attempts with carbohydrate 
derrvatlves habe failed I’. Acetylatlon of the oudatlon product gave the known 
penta-acetate, from whxh the oniy fully-resolved, 60-hIHz n m r spa-urn UI the 

study nas obtaIned. 

?-(D-gaktc-~,&3,4 5-Penrahydroxypent_vl)bmn=cithra~ol~ne (1, R’ = R2 = H) - 
D-Galactose (30 g) and o-amloobeuzenethrol (30 ml) uere heated III 1-41.~ung ncellc 

acid (3OG ml) for 20 mm. On coolio g the clear solutron. the product (42 g, s8%) 
crystaked, and rscrystallisatlon from ethanol (x 5) gave the benzothmzohne 
derivauke, m.p. 189-19O”, [a], -46” (c 09, p_yrrdrne). ht.3 m p_ 191;. [a], -51’ 
(pyrldrne). 

Anal. Calc for C,?H, ,NO$? C, 502; H, 59. N,S9, S. 11.2. Found-C, 503, 
H, 5.9; N. 4.6; S, 11.3 

~-(D-gaiscto-~,~,3,6.~-~e~~fa-ucefoypenrr.l)bcn~othra=o/m~ (1, R1 = R’ = AC). 

- (a) BJ acef~~latron of rhe fhrazohrre Acetx anhydride (3.5 ml) WPS added io a 
suspension of the benzothkohne (0.5 g) m pyndme (5 ml), the mLvture was shaken 
for 2 h a: room temperature, and the solution was then poured onto ICC to gvc a solId 

prcduct (0 75 g, S7%). Recrqstnlbsed from etbanoi (x4). It bad m.p 145147”, 

[ylD +49’ (c 1, chloroform); lk3 m p 143-I+%‘, [a],, -5’ (pyrldlne) N m.r data are 
pen m Table I. 
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sulphlde (1.05 g. 100%) Removal of the solrd and the solvent gake an almost 
coiourless syrup which crystalked on tnturatlon w1t.h ethanol The product (3.95 g, 
960/b), whrch couid not be recrystalhsed, had m.p. 69-73’, [a], - 18” (c I, chloroform), 
+23’ (methanol), +63’ (aqueous methanol, 309/o), and decomposed uhen kept ID 
h>droxy!ic solvents It was characterlsed az~ its S-acetyl denvative N.m r datz are 
g\en m Table 1 

S- ~rer~~l-o-(,~,~.6-rerra-O-ocelJ’I-a-~-gaiar~ofurano~~~i~rurlrno)bet~~e~et~~~a~ (3, 
Ri _R? = .-lc, R3 = H) - Freshly prepared rhlol (3 9 g) was drssoived III pyndme 
IJG’ ml) and treated with acetx anhqdnde (16 ml) for 20 h at room temperature. The 
so!utlon was poured onto ice, the mL%ture was stirred well before extraction with 
chloroform, and the chloroform extract gave a cryslallme product (4 2 g. 97%) after 
drying and removal oftbe solvent. RecqstalLsed ( ~4) from ethanol, It had m-p 17% 
I7 1 ‘3. [alo + I 16’ (c I, chloroform). N m.r. data are given III Table I _ 

ha/ Calc for C,.,H2,NO10S- C, S3 1, H, 5 4 N, 2 8, S. 6.5. Found- C, 53.0: 
H, 5 5, N, 2.8. S, 6.3 

N-~cef~l-S-ac-e~~~i-o-(2J.5.6-lerm-0_lam~no)brn~erre- 

f’ud (3, R’ = R’ = R3 = AC) - The thloacetate (0.5 g) \%as heared wnh sodium 
acelate (0 2 g) in rcflurmg a&WC anhydride (3 ml) for 1 h. ISolahOfl of the product in 
the usual manner, with recrystaihsatlon from ethanol. gave the title compound (0 4 g, 
74%). m p. l-E-147”. [x]~ - 70” (c 0.9, chloroform) The speal;c ict;?tion changed to 
- I’ when the chloroform solution was allowed to stand for I h Clochanged product 
was rben recovered. N.m r. data are given 111 Table 1. 

Acal. Calc. for C,,H,,NO, ,S- C, 53.4 H, 5 4. N, 2 6, S. 5.9 Found: C. 33 2. 
H, 5 3: N, 2.7 S. S 9 

~-~~-~alacto-f.-7,4,5-Terra-acero.~~~-3-f~~drox~p~r~r_~l)bm~orhra~oirne (1, R’ = AC, 

R’ = H) - A solution of freshly prepared thlol (0.7 g) In cllloroform (20 ml. 
Aqnlar) .\a~ hepr at room temperature until the thiol resonance (r I 1) wan no longer 

vrs~blc This took IO days, but the reactlon could be accelerated by elevation of 

temperalure (5 h at 70’) or by addmon of catalytic acid. (Control expenments 
shoHed that c-am~nobenzcnettuol uas unaltered under these condlLlons ) RemoLal of 
the sclvent left a glassy residue, [zjD + 28” (c 0 3, chloroform), the n.m.r. spectrum of 
wnlch (Table 1) was consrstent wrth the assigned structure. 

S-Ben:o~I-o-(2.3.5,6-~efra-o-acerJ i-sl-D-gafac~o~~rawos_~la),~~rro)ben~enrthrol (3, 

R’ = AC, R’ = Bz. R3 = H). - (a) Bq bef?zGyfatiOn of the ihlol The thlol (0.1s g) 

u~as treated with benzoyl chlonde (0 75 g. 1.5 mol equlv.) III pynclme (4 ml) for 16 h 
a~ room temperature. The solunon was poured onto Ice, and the product was 
extracted into chloroform and, after the usual treatmenr, was obtamed as an 011 

(0 17 g, loo%). [a], f 70’ (c I, chloroform) The n m r spectrum was conslstent wvlth 
eupectatlol? (see Table I) 

15) 3-v benzoylarlon of the rearraugrd rhrol. The rearranged compound (0.7 g) 
WIS K-ted, as described above, with benzoll chiorlde (0 33 g, I.5 mol equlv ) III 

pyrldme (IO ml). The product was Isolated, and a fraction (0 2 p) was punfied by 
preparaclve t I c. to gve a chromatographlcaliy pure, syrupy product, [a],, +YO’ 
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(c 1, chloroform) (Caic. for C2,HL,N0,,S: M+, 559 I505 Found M’, 5S9.1512). 
Oxidation of the throi (3, R’ = AC, R’ = R3 = H) and alcohol (1, R’ =. AC, 

R’ = H) u-rth meihj / mipho rrde-acerrc amydrrde - Tlx colmpounds (0 2 g) were 

separately treated with methyl sulphovrde (3 ml) and acetx anhydride (2 ml) fcr 2 h 
at room temperature. Extraction with ether and washmg and drying of the eukacts, 
iollok+ed by removal of Lhe solvent, gave, rn the first case, a c~stalime res1db.e (0 21 g), 
which was recrystalhsed from ethanol to p\e the thloaretaie (3. R’ = R’ = AC, 
R3 = H), m.p. 170-171’, the n.m.r spectrum was identtcal wrth that of an suthentlc 
sample In the second case, n m-r. spectroscopy rndlcated that the thmacetate Has 

again a suhstan~~al product. 

_7-(~g~acto-l,2.3.J.5-Penrah~drox~penr~l)b~rr-_orhra~oie. - From the mother 
1:quors of the prepamtlon and punficat~oo of the benzothrarolme, the tkuazole itab 
obtamed du-ectly Recrystalllsed from ethanol, It had m p. 210-214”, [a], +40’ 

fc 0.8, pyridme). + 53” (c 0 6, aqueous ethanol I I, constant), Irt. ’ 3 m.p 212-213’. 

[zlD +4!’ (pyridme) 

2-(~galacto-i,2,3,~,S-Pen~u-acetor~pe~tvl)ben~o~l~ra~ol - The tb~~zok (4 0 g) 
was zcetyla~ed ~th acetic anhydride (25 ml) in p)ndloe (40 ml) for 16 h at room 

temperature. The mlxrure was poured onto ICC IO g~rz pi solid (5.7 g, 82%). .Pecrystal- 

hsed from ethanol (x4), It had m.p. 134--1X-, [BL]~ +46 (c I, chloroform), Irt ” 
III p 13?-133’, [c& +46” (chloroform) The n m.r spectrum was Idcntxal to that 
publrshed I8 (Table I) 

AChNOWLEDGMENTS 

Dr. M. H. G. Munro, Uruverslty of Canterbury, IS thanhed for assistance 13 

obtammg the mass-spectral data, and Mr. J. E Reeve for measuring the c d. 3pectra 

REFERENCES 

I D S 5oo~mus, R.J FERRIEH.AND L A BRANDA.CLW~O~IJ~~ Km. 55 (19731 131-139 
2 L SZUAGYI MD R. BOCNAR. Corbohkdr Res, I5 (1970) 371-377 
3 R. BOGNAR, z. KOWLY~~SILA. L SOMOG\I, 2 G\ORG\DLAK, L SLILAG\l, A%D E N NEW.S_ 

Acm Chrnr. (Budopesr). 62 (1969) 65-7-l 
4LJB ELIAMY. The In/k-.-sd Spectra of Comp1e.r .\lolecules. Xlelhucn, London. 195-I 
5 S HAXXSSIAFI, Mer’luds Blochem Anol, I9 (1971) 105-228, PI I( KO~HETLOV ANDO S CPIZHIX 

Adr. Corboh, dr Chem , II (1966) 39-93 
6 S J. ANGYAL, R LE FLIR. ,+ND D GAGNAIRE. Curboh)dr Rcs 23 (1972) 111-l i-! 
7 # Bock. C PEDE!ISEN AND L NIEBE Am Cbem Scnnd. 27 (1973) 3i8t-3590 
8 R U LEMMJX AUD J D STEVENS. Cm J Chern ,13 (1965) 2059-2070 
9 K W BUCh, J M DLXBURY, A B Fornix, X R PERRY, A\D J hi \V~eat?. Curhh~h Rt=s , 

2 (1966) 122-131. 
10 J ST&h AND J. JAR-i, Jusfus Ltebrgs Ann Chem , (1976) l63- I73 
II J \V Gw A& Co&oh& C&m 21 (1966) 9Cl32 R J FEQRIER. Forrbclu f/wnr Forvh 

I4 (1970) 389429 
1’ G. SNATZ~ F. W~ER-ZA+IOJSM. L SZIL~G’II. R BOGN&R~ AND I FARMS, ;Terr~lr~.k~rr, 28 

(1972) 41974208 
I3 R BGCNAR_ 1 FAniuss, L Su~Acin. hl A~EN*YHART, E N NEWS, AND I F S&o. /cm Chrm 

IBudapest). 6’7 (1969) 179-189 



208 R BL\ITh’ER. R 3 FEKfUER, P C TILER 


