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Reaction of acyl isothiocyanates with amines, methanol or methanethiol afforded addition
products which on treatment with lithium hydride in dimethylformamide and subsequent
alkylation with methyl iodide, cyclised immediately to give 2,2 4-trisubstituted 2H-1,3-oxazetes
which represent a new type of heterocycles. Under identical condilions, N-phenyl-N’-cinnamoyl-
thioureas and N-phenyl-N’-3-(2-furyl)-acryloylthioureas afforded S-methyl N-acylmonothio-
carbamates whereas N-phenyl-N’-acetylthiourea gave N-phenyl-N’-acetyl-S-methylisothiourea.
The structure of the obtained compounds was confirmed by their IR, ' H-NMR and mass spectra.

In our previous studies we investigated nucleophilic addition reactions of o,B-un-
saturated acyl isothiocyanates with NaHS which, depending on substituents, gave
rise to either 6-substituted-4-oxo-2-thioxo-perhydro-1,3-thiazines or 5-benzylidene-
-1-0x0-2-thioxo-1,3-thiazolidine* 2. :

This paper concerns addition reactions of acyl isothiocyanates I with other nucleo-
philes, namely with amines, methanol and methanethiol, performed with the aim
to obtain intermediates suitable for further cyclisation. We found that the obtained
addition products (N-acylthioureas Ifa—IId, O-methyl monothiocarbamates Ile
and methyl dithiocarbamates IIf) react with lithium hydride in dimethylformamide
to give the lithium salts 4. These on treatment with methyl iodide are converted
into unstable intermediates B which undergo an immediate cyclisation to hitherto
undescribed four-membered heterocycles of the 2H-1,3-oxazete type (111, Scheme 1;
Table I).

Of the three theoretically possible types of oxazete heterocycles, only 4H-1,2-oxa-
zete and 1,2-oxazet-3-ene derivatives have hitherto been described. Berndt® prepared
4,4-di-tert-butyl-3-methyl-4H-1,2-oxazet N-oxide (IV) by intramolecular cyclisation
of 3-tert-butyl-4,4-dimethyl-2-nitro-2-pentene. Later, together with Wieser®, he pre-
pared substituted 1,2-oxazet N-oxides by reaction of 1,1-di-tert-butylallenes with
N,0,, followed by cyclisation of the arising dinitro compounds. The same authors®
synthesized 4,4,3-trisubstituted 4H-1,2-oxazetes (V') by thermal cyclisation of o,B-un-
saturated nitro compounds or by action of dilute sulfuric acid on ammonium 3-tert-
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TaBLE [
Synthesized 2,2,4-Trisubstituted 2H-1,3-Oxazetes

Calcrlrjlale-d/Fc;und-
Compound Formula Mp,°C o e, o —
(mol. w.) (solvent) % C o H %N
e C,,H,4N,08 61—63 64 59-25 634 12:60
(222-3) (DMFA-water) 59-39 612 12:47
H12a CoH;(N,0s 112—114 73 5562 514 14-51
(194-3) (cyclohexare) 5585 536 14-38
1126 C,oH;,N,08 63—64 60 57-66 5:80 13-44
(208-3) (DMFA-water) 57-63 5-99 13-20
i2e C,¢H 6N,08 87—89 86 6968 566 985
(284-4) (light petroleum) 69-83 541 10-02
ur2d C,sH4N,08 102—104 38 6688 527 10-40
(269-3) (light petroleum) 6678 5:01 10-25
112e C,oH{(NO,S 37—39 70 57-39 5-29 669
(209-3) (DMFA-water) 57-31 5-30 699
nif C,oH;NOS, 41-5—43-5 73 5330 492 621
(225-3) (DMFA-water) 53-24 5-07 617
1i3a C, H,N,08 4648 59 59-98 549 1272
(220-3) (n-hexane) 59-69 554 12:60
1i3b C,,H,4N,08 102 47 6151 6-02 1196
(234:3) (n-heptane) 61-74 613 1174
3¢ C,gH,3N,08 68—69 73 69:65 584 9:02
(310-2) (cyclohexane) 69-40 5-82 923
113e C,H3NO,S 60— 61 85 61-25 557 592
(235-3) (n-hexane) 61-03 561 6-21
sf C,3H,3NOS, 86—87 53 5734 52l 557
(251-4) (n-hexane) 57-05 523 5-70
l4a CoH,N,0,8 68—69 80 51-41 478 1332
(210-3) (cyclohexane) 51-42 4-86 13-03
1146 C,oH;N,0,58 48— 50 70 5355 539 1244
(224-3) (light petroleum) 53-81 5-69 12-2]
11i4e C6H16N,0,8 51—53 73 6397 536 932
(300-4) (ethancl-water) 6378 5-53 9-17
11i4e C,oH,NO;S 69—170 83 5380 4-90 618
(225-3) {cyclohexane) 54-05 478 6-38
1if C,oH,,NO,S, 56— 58 71 4977 459 580
(241-3) (cyclohexane) 49-61 4-32 6-01

“ DMFA dimethylformamide.
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SCHEME |

-butyl-4,4-dimethyl-2,3-dinitro-2-pentanide and treatment of the obtained oxime
with sodium methoxide under formation of NaNO,. Jermakova and coworkers®
obtained 3,4-difluoro-2-trifluoromethyl-1,2-oxazet-3-ene (VI) by reaction of iron
pentacarbonyl with 3,4-difluoro-2-trifluoromethyl- and 3-fluoro-2-trifluoromethyl-
-4-chloro-1,2-oxazetidine,

In the case of «,B-unsaturated acyl isothiocyanates we considered also the pos--
sibility of an intramolecular cyclisation to six-membered thiazine derivatives which
would arise by nucleophitic attack by sulfur atom at the B-carbon of the ethylenic
bond in the intermediate 4. However, we isolated 2H-1,3-oxazetes as the sole reaction
products. Our present synthesis represents thus a simple method for preparation
of the mentioned compounds in high yields. Whereas in the synthesis of N-acyl-
thioureas and O-methyl monothiocarbamates we used a direct addition of amines
or methanol to the corresponding acyl isothiocyanates, methyl dithiocarbamates
could preferably be prepared by addition of NaHS to acyl isothiocyanates in the
presence of methyl iodide. In the further reaction step, treatment with lithium hydride
afforded the lithium salts already at room temperature, except the compounds /14b
and Il4c which required heating to 50°C. The intermediates B, formed by methyl-
ation of the lithium salts, are stabilized by intramolecular cyclisation and separate
upon dilution of the reaction mixture with water.
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TaBLE 11

Spectral Data for 2,2,4-Trisubstituted 2H-1,3-Oxazetes

Com- IR, cmil 'H-NMR, ppm Mass spectra

pound ,(C=N) WC=C) &SCH;)  §(CH=CH) s(ArH)  mfe(rel.int, )

Hlle 1565 — 246 - 733 -

2a 1576 - 255 - 7-38—8-18 194 (100), 179 (11),
147 (27), 105 (100),
51 (71), 47 (13), 44
(5), 28 (42)

nze 1572 -~ 258 - 7-36—819 -

ze 1570 - 2:65 — 7-36—8:28 -

r2d 1559 - 255 - 335 -

Hi2e 1648 - 2:40 — 748811 -

uf 1646 - 2:48 -~ 7-45—8-08 -

U3a 1577 1642  2:50 667, 770 737 220 (95), 205 (13),
173 (71), 131 (100),
103 (100), 51 (53),
47 (52), 44 (1), 32
(15), 28 (100)

b 1574 1641 2:52 660; 7-67 7-35 -

3¢ 1570 1640  2:58 667; 7-75 732 -

3¢ 1618 1642 237 637, 7-82 7-39 -

u3f 1612 1643 255 637, 7-67 737 -

Hl4a - 1575 1632 248 648; 7-45 6:43—7-43 210 (100), 195 (10),
163 (76), 121 (100),
93 (26), 65 (100), 47
(34), 44 (86), 39 (19),
32 (9), 28 (100)

4 1570 1641 251 649; 744 6-43—7-44 224 (100), 209 (4),
121 (100), 93 (26), 65
(100), 47 (34), 44 (86)
39 (79), 32 (9), 28
(160)

Hi4e 1568 1643 251 6-58; 7-45 6:43—7-45 -

Hi4e 1612 1632 236 644; 743 6:45—7-48 225 (100), 210 (4),
178 (50), 121 (100),
93 (19), 65 (78), 47
(26), 44 (38), 39 (78),
32(13), 28 (92)

HHf 1615 1638  2-58 649; 741 6:46—7-49 241 (100), 194 (7),

121 (100), 93 (16), 65
(100), 47 (35), 44 (32)
39(95), 32(8), 28(56)
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1328 Kristian, Kutschy, Dzurilla :

In the case of S-methylisothioureas, no cyclic products were isolated from the
derivatives VII. We assume that this failure to cyclise to the corresponding 1,3-oxa-
zetes is caused by stabilisation with an intramolecular hydrogen bond. The compound
VIIa could be isolated whereas compounds VIIb and VIIc upon dilution of the reac-
tion mixture with water underwent hydrolysis to the corresponding dicarbonyl
derivatives VIII.

CH, F
o’ o) o
v v ]
i
N N
R—C” SC—SCH;, R»(”:/ ﬁ*SCH;
I |
o. _N o 0
"0 CgH,
Vi il
R=CH,(a), C¢H—CH=CH(b), R = C(H,—CH=CH(a),
2-Turyl-CH=CH(c) 2-furyl-CH=CH {(54)

The IR, *H-NMR and mass spectra of the synthesized products are in accord with
their proposed structure (Table II). The IR spectra of 1,3-oxazetes display character-
istic bands v(C=N) at 1570--1648 cm~*. No carbonyl bands were observed. Spectra
of the derivatives synthesized from o,B-unsaturated acyl isothiocyanates exhibit
absorption bands at about 1640 cm™!, proving thus that the C=C bonds have
been preserved, The *H-NMR spectra of all derivatives show signals due to SCH,
groups (5 = 2:37—2-58) and to aromatic protons; the derivatives with styryl and
furylvinyl moieties exhibit also two doublets of trans-ethylenic protons (JAB = 16 HZ).

An unequivocal proof of the 1,3-oxazete structure is given by the mass spectra.
High intensity of the molecular ions indicates stability of the studied compounds.
The fundamental general fragmentation paths are given in Scheme 2.

The m/e values of the molecular ions as well as the results of elemental analyses
confirm the expected summary formulas of the prepared compounds. On the basis
of the found summary formulas we calculated the number of cycles and double
bonds’ which is in accord with the proposed 1,3-oxazete structure.
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/N\ SCH, *
— + +
R=C scH 1Y — 5]
(6] R!
mle =47 mle=32
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N oslt N
7 N\ ./ Va
AEENPAN R=C >C‘RT|+ ~—~ R—C=0I" — RI*
0] R! O
[cs)* (cort
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R* . (CH,I*
mle=>51
b
mfe=65 mle =39
a, R = C4Hs, CgH;—CH=CH
b, R = 2-furyl—CH=CH
SCREME 2
EXPERIMENTAL

Acetyl isolhiocyanalea, benzoyl isolhiocyanaleg, trans-cinnamoyl isothiocyanate'o, trans-
-3-(2-furylacryloyl isothiocyanate!!, N-phenyl-N’-acetylthiourea!?, N-benzyl-N’-acetylthio-

urea'3, N-methyl-N’-benzoylthiourea'#, benzoylthiourea'®, N-benzyl-N’-benzoylthiourea’5,
N-pheny}-N’-benzoylthiourea' 3,  O-methyl-N-benzoylmonothiocarbamate}®,  cinnamoylthio-

urea'®, and N-pheny]-N'-cinnamoy]ihiourea16 were prepared according to the literature.

N-Substituted N’-Acylthioureas (113b,c; Il4a—d)

A stirred and cooled solution of acyl isothiocyanate (0-023 mol) in benzene (40 ml) was saturated
with gaseous ammonia or treated with aniline (0-025 mol) or benzylamine (0-025 mol). In the
case of methylamine, its 30, aqueous solution (0-025 mol) was added to a solution of acyl iso-
thiocyanate (0-023 mol) in acetone (40 ml). The corresponding thiourea precipitated immediately,
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1330 Kristian, Kutschy, Dzurilla 3

in the case of methylamine upon dilution with twice the volume of water. The product was
filtered, washed with light petroleum (or in the last case with water), dried and crystallized from
an appropriate solvent,

N-Methyl-N’-cinnamoylthiourea (113b), yield 33%, m.p. 210—211°C (benzene). For C, H;,.
.N,O0S (220-3) calculated: 59-97% C, 5:49% H, 12:72% N; found: 60-21% C, 5-53% H, 12:64% N.
IR spectrum, cm ™~ * (KBr): w(C=0) 1673, W(C=C) 1628, y(CH==CH) 928. ' H-NMR spectrum
(CDCly): 11:12 and 10-75 (singlets, —NH—), 7-75 and 6'95 (doublets, —CH—CH—, J,p =
= 16 Hz), 7-37 (multiplet, C¢Hj), 3-12 (doublet, CH,, J = 4 Hz). N-Benzyl-N’-cinnamoyl-
thiourea (113c), yield 84%, m.p. 192—193°C (ethanol). For C,;H,¢N,0S (296-4) calculated:
68:89% C, 5-44% H, 9-45% N; found: 68:57% C, 5:82% H, 9-30% N. IR speclrum,cm_1 (CHCl,):
v(NH) 3417, »(C=0) 1697, W(C=C) 1629, yfCH==CH) 982. 'H-NMR spectrum (CDCl,):
11-28 (singlet, —NH—), 773 and 697 (doublets, —CH=CH—, J,g = 16 Hz), 7-35 (multi-
plet, CgHj), 4-90 (doublet, —CH,—, J = 6 Hz).

3-(2-Furylacryloylthiourea (114a), yield 647, m.p. 232—233°C (ethanol-water). For CgHgN,.
.0,S (196:2) calculated: 48-96% C, 4-10% H, 14-27% N; found: 49-13% C, 4:01% H, 14-06% N.
IR spectrum, cm™! (CHCI,): v, (NH,) 3490, v(NH,) 3419, v(C=0) 1688, w(C=C) 1630,
VWINHCS) 1510, v(skeletal, furan) 1023, (CH—CH) 972. *H-NMR spectrum (CDCl;-hexa-
deuteriodimethyl sulfoxide): 11-00 (singlet, —NH—), 9-98 and 8:80 (singlets, NH,), 7-45 and
669 (doublets, —CH==CH—, J,p = 16 Hz).

N-Methyl-N'-3-(2-furyl)acryloylthiourea (114b), yield 67%, m.p. 193—195°C (ethanol-water).
For CoH, ¢N,0,S (210-3) calculated: 51-41% C,4-79% H, 13-32% N; found: 51-52% C, 4-70%; H,
13:39% N. IR spectrum, cm™ ' (CHCly): v(NH) 3419, v, (CH;) 2946, (C=0) 1689, v(C=C)
1629, v(skeletal, furan) 1021, y(CH=CH) 987. 'H-NMR spectrum (CDCl,-hexadeuteriodi-
methyl sulfoxide): 11-06 (singlet, —NH—), 9-91 (quartet, —NH—, J = 5 Hz), 7-45 and 6-70
(doublets, —CH==CH—, J,g = 16 Hz), 3-13 (doublet, CHj3, J= 5Hz). N-Benzyl-N'-3-(2-
-furylacryloylthiourea (114c), yield 647, m.p. 164—166°C (ethanol). For C;sH,4N,0,S (286:3)
calculated: 62:91% C, 4-92%; H, 9787 N; found: 62:80%; C, 5-087% H, 9-90% N. IR spectrum,
cm™! (CHCI3): »(NH) 3419, w(C=0) 1680, W(C=C) 1628, w(NHCS) 1505, v(skeletal, firan)
1023, »(CH==CH) 970. 'H-NMR spectrum (CDCly): 11-33 and 11-05 (singlets, —NH—), 7:53
and 673 (doublets, —CH—=CH—, J,5 = 16 Hz), 7-38 (singlet, CgHy), 4:91 (doublet, —CH,—,
J =5 Hz). N-Phenyl-N’-3-(2-furyl)acryloylthiourea (114d), yield 71%, m.p. 145—146°C (metha-
nol-water). For C;,H;N;0,S (272:3) calculated: 61:73% C, 4-447; H, 10-29% N; found:
61-65% C, 4-52%H, 10-12% N. IR spectrum, cm ™~ * (CHCl3): v(NH) 3413, »(C=0) 1678,
W(C=C) 1629, w(NHCS) 1530, v(skeletal, furan) 1022, y(—CH=CH—) 969. 'H-NMR spectrum
(CDCl,): 11-01 (singlet, NH), 7-50 and 6-70 (doublets, —CH=CH—, J,p = 16 Hz).

O-Methyl N-Acylmonothiocarbamates II3e, II4e

Acylisothiocyanate (0-014 mol) in methanol (25 ml) was refluxed for 45 min, cooled and carefully
diluted with cold water (200 ml). The arising precipitate was filtered, washed with water, dried
and crystallized from a suitable solvent.

O-Methyl N-ci I hiocarb. (I13e), yield 78%, m.p. 132°C (ethanol-water).
For C;;H;,;NO,S (221'3) calculated: 59:71% C, 5-:01% H, 6:33% N; found: 59-58% C, 5-38% H,
6:01% N. IR spectrum, cm ™ * (CHCI,): v(NH) 3420, v(C=0) 1722, W(C=C) 1631, y(CH=CH)
982. 'H-NMR spectrum (CDCl3): 9-45 (singlet, —NH—), 7-82 and 6-98 (doublets, —CH=CH—,
Jap = 16 Hz), 7-40 (multiplet, CgHg), 4:12 (singlet, CH,). O-Methyl N-3-Q2-furylacryloyl-
monothiocarbamate (114e), yield 677, m.p. 117—118°C (methanol-water). For CoHoNO;S
(211-2) calculated: 51-17% C, 4:29% H, 6-63% N; found: 51:35% C, 4-23% H, 6-43% N. IR spec-

Collection Czechoslov. Chem. Commun. [Vol. 44] [1979)



Synthesis of 2,2,4-Trisubstituted 2H-1,3-Oxazetes 1331

trum, cm ™! (CHCI3): v(NH) 3411, v, ((CH3) 2963, v(CH;) 2861, »(C=0) 1683 and 1722,
v(C=C) 1632, v(NHCS) 1510, v(skeletal, furan) 1021, »(CH=CH) 982. TH-NMR spectrum
(CDCl,): 1113 (singlet, —NH—), 7-48 and 6-70 (doublets, —CH=CH—, J,5 = 16 Hz), 410
(singlet, CH ).

Methyl N-Acyldithiocarbamates 112f, 3f, 4f

A solution of NaSH (0-03 mol) in methanol (40 ml) was added to a stirred and cooled mixture
of acyl isothiocyanate (0-022 mol), methyl iodide (0-03 mol) and dimethylformamide (40 ml).
The mixture was diluted with water (200 ml), the precipitate collected on filter, washed with water,
dried and crystallized from aqueous ethanol.

Methyl N-benzoyldithiocarbamate (112f), yield 8675, m.p. 132—134°C. For CgHgNO,S (211-3)
calculated: 51-15% C, 429% H, 6:62% N; found: 51-26% C, 4-08% H, 6:81% N. IR spectrum,
cm™! (CHCI,): v(NH) 3400, v,((CH3) 2930, »(C=O0) 1688 and 1700, y(NHCS) 1468. ' H-NMR
spectrum (CDCl,): 11-33 (singlet, —NH—), 7-95 and 7-48 (multiplets, C4Hj), 263 (singlet, CH;).
Preparation of this compound by another route is described in the literature' 7+18, Methyl N-cin-
namoyldithiocarbamate (113f), yield 73%, m.p. 178—180°C. For C;{H;;NOS, (237-3) calculated:
55-68% C, 4:67%H, 590%N; found: 5573%C, 495%H, 581% N. IR spectrum, cm™!
(CHCIl3): v(NH) 3389, WC=0) 1696, W(C=C) 1632, y(CH=CH) 982. YH-NMR spectrum
(CDCly): 12:30 (singlet, —NH—), 785 and 695 (doublets, —CH=CH—, J,5 = 16 H2),
7-40 (multiplet, CgHy), 255 (singlet, CH ).

Methyl N-3-Q2-furylacryloyldithiocarbamate (114f), yield 60%, m.p. 147—149°C. For
CoHgNO,S, (2274) calculated: 47-55% C, 3-98% H, 6:16% N; found: 47-48% C, 4-07% H,
6:18% N. IR spectrum, cm ™% (CHCl,): w(NH) 3389, v, (CH,) 2930, w(C=0) 1695, (C=C)
1629, v(NHCS) 1469, w(skeletal, furan) 1021, WCH=CH) 971. 'H-NMR spectrum (CDCl;):
12:05 (singlet, NH), 7-5 and 6-7} (doublets, —CH=CH—, J,5 = 16 Hz), 2:58 (singlet, CH3).

2,2,4-Trisubstituted 2H-1,3-Oxazetes lllc, Il12a—f, 11I3a,b,d— f, 1114a,b,d— f

The corresponding N-acylthiourea (or O-methyl monothiocarbamate or methyl dithiocarbamate)
(0-005 mol) was added under stirring and cooling with water to a suspension of lithium hydride
(0-005 mol) in dimethylformamide (20 ml). The mixture was stirred until it became homogeneous
(10— 60 min), methyl iodide (0-005 mol) was added and the stirring was continued for 45 min.
The stirred mixture was poured into cold water (100 ml), the crystailine precipitate filtered,
washed with water, dried and crystallized from an appropriate solvent. In the case of the com-
pounds I714b and Ill4c the reaction with lithium hydride was carried out at 45— 50°C (Table 1
and 1I).

N-Acetyl-N’-phenyl-S-methylisothiourea (¥1la)

This compound was obtained by reaction of N-phenyl-N’-acetylthiourea (0-005 mol) with lithium
hydride (0-005 mol) followed by methyl iodide (0-005mol) in dimethylformamide (20 ml),
analogously as described in the preceding experiment. Yield 40%, m.p. 78—80°C (light petro-
Jeum). For C;oH,,N,0S (208-3) calculated: 57-66% C, 5-80% H, 13-44% N; found: 57-69% C,
573% H,13:43% N. IR spectrum,cm” (CHCl,): »(NH) 3395, v, (CH;) 2941, w(C=0) 1723,
W(C=N)1613. 'H-NMR spectrum (CDCly): 7-18 (multiplet, C¢Hs), 2:37 (singlet, CHjy), 2:06
(singlet, CHj).
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S-Methyl N-Acyl monothioecarbamates Villa,b

The title compounds were prepared by reaction of N-phenyl-N’-acylthiourea (0-005 mol) with
lithium hydride (0-005 mol) and methyl iodide (0-005 mol) under conditions described for the
preparation of 1,3-oxazetes.

S-Methyl N-cinnamoylmonothiocarbamate (V1lla), yield 71%, m.p. 137—138°C (n-heptane).
For C, H{NO,S (212-3) calculated: 60-24% C, 5:22% H, 6:59% N; found: 60-54% C, 5:37% H,
6:58% N. IR spectium, cm~ ' (CHCI,): v(NH) 3404, y(CO—NH—CO;, phase) 1 712, (CO—NH—
—COgy¢ of phase) 1668, v(C=C) 1634, y(CH=CH) 982. 'H-NMR spectrum (CDCl,): 11-05
(singlet, —NH—), 7-75 and 6-80 (doublets, —CH=CH—, J,g = 16 Hz), 7-40 (multiplet,
CgHs), 2-30 (singlet, CHj;). .

S-Methyl N-3-(2-furyl)acryloylmonothiocarbamate (VIIIb), yield 80%, m.p. 136—138°C
(cyclohexane). For CoHgNO,3S (120-3) calculated: 53-71% C, 4-68% H, 6-711% N; found: 53-57%C,
4-50% H, 6:96% N. IR spectrum, cm™ ! (CHCIl3): v(NH) 3405, v,(CHj) 2942, v(CO—NH—
—COjp phase) 1705, W(CO—NH—COuy¢ of phase) 1665, W(C=C) 1632, v(skeletal, furan) 1022,
y(CH=CH) 975. *H-NMR spectrum (CDCl,): 1103 (singlet, —NH—), 7-49 and 6-65 (doublets,
—CH=CH—, J 4 = 16 Hz), 2'31 (singlet, CH3).

Spectral Measurements

Infrared absorption spectra of the synthesized compounds were measured in chloroform in the
region 800— 3500 cm ™! on a double-beam spectrophotometer UR-20 (Zeiss,) calibrated by a po-
lystyrene foil. The *H-NMR spectra were taken in deuteriochloroform on a Tesla BS 487A
instrument (80 MHz), using tetramethylsilane as internal standard. Mass spectral measurements
were carried out on an MS 902 S (AEI Manchester) spectrometer (direct inlet, 70 eV, ionisation
chamber temperature: 1112a 60°C, 1113a 55°C, 1114a 50°C, I114b,e 30°C, I1I4f 45°C). T

We are indebted to Dr J. Lesko, Department of Mass Spectrometry, Slovak Institute of Techno-
logy, Bratislava, for measurement of the mass spectra,
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