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1,3-Oxazole moiety has been found as a subunit of mangf hitherto unknowrN-(2-hydroxyphenacyl)benzamidéb-f.
biologically active natural produétsand synthetic inter- In addition, N-(2-hydroxyphenacyl)benzamidéb-f could
mediates leading to many other systénis.addition, the be converted to2-aryl-5-(2-hydroxyphenyl)-1,3-oxazoles
derivatives of 1,3-oxazole show a variety of biological 7b-f by the reaciorwith thionyl chloride in the presence of
activities® Accordingly, the preparation of 1,3-oxazoles hastriethyl amine in refluxing toluene. In fact, 11-27%6f-f
recently been of great interést. were converted to the correspondifigf and 65-85% of

Leeet al.has reported the synthesis of 1,3-benzoxazepinestarting materials6b-f were recovered. The results are
by the Staudinger reaction followed by an intramolelcuarsummarized in Table 3.
aza-Wittig reaction oD-acyloxyphenacyl azides®® Peetet In summary, the reaction @-acyloxyphenacy azide?
al. have reinvestigated Lee's results and reassigned thveth triethyl phosphite is a useful method for the preparation
products as 5-(2-hydroxyphenyl)-1,3-oxazdiesather than  of 2-alkyl-5-(2-hydroxyphenyl)-1,3-oxazol&b-f, in which
5-hydroxy-1,3-benzoxazepings by the synthesis of 5-(2- the alkyl groups are methyl, ethyl, propyl, cyclopropyl and
hydroxyphenyl)-2-methyl-1,3-oxazole 5iff and NMR  methoxy. The reaction dD-aroyloxyphenacyl azidegb-f
spectra analysis with triethyl phosphite giveN-(2-hydroxyphenacyl)benz-

Peet's results including the interpretation of NMR spectraamidestb-f as major products rather than 2-aryl-5-(2-hydroxy-
leading to the structure & rather thar3 are considered phenyl)-1,3-oxazoles7b-f. In addition, N-(2-hydroxy-
more reasonable. In connection with this study, it is ofphenacyl)benzamideSb-f can be easily converted to the
interest to examine whether the synthetic method can beorresponding 2-aryl-5-(2-hydroxyphenyl)-1,3-oxazolésf
applied to the synthesis of 5-(2-hydroxyphenyl)-1,3-oxazoledy the reaction with thionyl chloride.
regardless of the substutuent (acyl or aroyl) on the hydroxy
oxygen ofO-hydroxyphenacy! azidg. Experimental Section

In order to investigate the synthetic method, we cliase
acyloxyphenacyl azidezb-f and O-aroyloxyphenacyl azides = Commercially available reagents were purchased from
4b-f as starting materials. These compou2tist and4b-f, Aldrich Chemical Co. and Junsei and used without further
are readily prepared in good yields according to the Schemgurification. All solvents were dried and distilled by general
1 by the reaction ofO-hydroxyphenacyl azidel with purification methods. Merck silica gel 60 (63-200 mesh) and
corresponding acid chlorides in the presence of triethykilica gel 60 ks were used for silica gel column chromato-
amine in tetrahydrofuran at 026 (yields: 51-95%§:2 graphy and TLC (Thin-Layer Chromatography), respectively.

The reaction of thé-acyloxyphenacyl azide2b-f and Ethyl acetate and n-hexane were used for silica gel column
triethyl phosphite in refluxing benzene gives 2-alkyl-5-(2- chromatography as eluents. Melting points were determined
hydroxyphenyl)-1,3-oxazolesb-f without notable side with a Electrothermal 9100 melting point apparatus and
products in isolated yields ranging from 30 to 82%, asuncorrected. Infrared spectra (IR) were run on an MIDAC
expected. It means that this is a useful method for th@rospect FT-IR spectrometer. Absorption values were expressed
synthesis of 2-alkyl-5-(2-hydroxyphenyl)-1,3-oxazobdsf in wavenumber (c). Proton (300 MHz, 500 MHZH-
from O-acyloxyphenacyl azideb-f. The results are NMR) and carbon (75 MHz, 125 MHZC-NMR) nuclear
summarized in Table 1. magnetic resonance spectra were taken on Varian (U.S.A)

Interestingly, however, the reaction @faroyloxyphenacyl  Unity plus 300 NMR instrument and Bruker Avance 500 FT-
azides 4b-f and triethyl phosphite givedl-(2-hydroxy- NMR spectrometer. Chemical shift§)(are on parts per
phenacyl)benzamidegb-f (compoundsb-f have not been million (ppm) relative to tetramethylsilane and coupling
reported previously) as major products (isolated yields: 20eonstantsJ values) are in hertz. Mass spectra were obtained
48%) rather than 2-aryl-5-(2-hydroxyphenyl)-1,3-oxazoleson a Hewlett-Packard 5890A gas chromatography/HP 5971
7b-f. In this reaction,only a small amount ofb-f were ~ MSD (EI) low resolution instrument.
obtainedas minor products (isolated yields: 6-22%). The General Procedure for the Preparation of 2-Alkyl-5-(2-
result shows that this method can be useth®preparation  hydroxyphenyl)-1,3-oxazoles 5N-(2-Hydroxyphenacyl)
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Table 1 Synthesis of 2-alkyl-5-(2-hydroxyphenyl)-1,3-oxazdes

Table 2 Synthesis oN-(2-hydroxyphenacyl)benzaimdésand 2-
aryl-5-(2-hydroxyphenyl)-1,3-oxazol@s

Reactant R Time (h) Product  Yield (%)

2a HP 2 5a 30 Reactant X Time (h) Product/Yield (%6)
2b methyP 1 5b 82 (74) 4a HP 1 6a 15 7a 39
2c ethyl 1.5 5¢c 45 4b 3-Cl 1 6b 22 7 6
2d propy! 1.5 5d 50 4c 4-Cl 1 6c 48 7c 8
2e c-propyP 15 5e 68 4d 3-F 1 6d 42 7d 17
2f methoxy 1 5f 40 de 3-NG; 1 6e 26 7e 22

Af 4-NG, 1 6f 20 7f 10

3Isolated yield"Ref. 5.

benzamides 6 and 2-Aryl-5-(2-hydroxyphenyl)-1,3-oxa-

zoles 70-Acyloxyphenacyl azid@ (or O-aroyloxyphenacyl

azide4) (4.45 mmol) was dissolved in benzene (15 mL) and

3solated yield°Ref. 5.

Table 3 Conversion olN-(2-hydroxyphenacyl)benzamidégo 2-
aryl-5-(2-hydroxyphenyl)-1,3-oxazol&s

then triethyl phosphite (4.45 mmol) was added dropwise atNo. X ég@ﬂiﬁ T('hm)e \((;Z ')‘3 SM. (22():;)vered
0-5 °C. The reaction mixture was refluxed for 1 h. The
solvent was removed under reduced pressure and then thée  3-Cl 2/2 12 27 65
product was purified by silica gel column chromatography e 4Cl 2/2 5 11 85
(EtOAch-hexane) to give the corresponding 2-alkyl-5-(2- d o 3F 25125 6 22 &
hydroxyphenyl)-1,3-oxazol& (or the correspondindyl-(2- 7e 3-NG, 25/25 12 15 7

7t 4-NO, 25/25 12 22 70

hydroxyphenacyl)benzamidé and 2-aryl-5-(2-hydroxy-
phenyl)-1,3-oxazol&).
5-(2-Hydroxyphenyl)-2-methyl-1,3-oxazole (5b) Yield
=82%; mp = 167C; R = 0.36 (EtOAch-hexane = 1 : 1)*H
NMR (DMSO-0s) = 2.46 (s, CH), 6.89 (dd, 1Hom J =
7.8, 7.2),6.96 (d, Lm J = 8.4), 7.16 (dd, 1km J = 8.4,
7.2), 7.36 (s, CHN), 7.57 (d, 4w J=7.8), 10.26 (s, OH);

3C NMR (DMSO4ds) & = 13.75, 115.13, 115.97, 119.46, 11.10, 21.02, 115.17, 11592, 119.37, 125.03, 125.10,

dsolated yield.

IH NMR (DMSO-dg) 8= 1.29 (t, CH,J = 7.5), 2.81 (q, CH
J=7.5), 6.89 (dd, 1kbm J = 7.8, 7.1), 6.96 (d, Ldm J =
8.4), 7.15 (dd, 1kom J = 8.4, 7.1), 7.36 (s, CHN), 7.57 (d,
1Harom J = 7.8), 10.26 (s, OH}*C NMR (DMSO+k) & =

125.10, 125.26, 128.89, 147.50, 153.67, 159.49; IR (KBr)128.78, 147.33, 153.63, 163.49; IR (KBr)= 3062, 2985,

v = 3053, 2933, 1582, 1452.
2-Ethyl-5-(2-hydroxyphenyl)-1,3-oxazole (5¢)Yield =
45%; mp = 153-158C; R = 0.46 (EtOAat-hexane =1 : 1);

1579, 1451; MS (70 eVin/z (rel. intensity) 189 (M 87),
134 (55), 119 (12), 105 (100), 91 (7) 77 (24), 65 (14).
5-(2-Hydroxyphenyl)-2-propyl-1,3-oxazole (5d) Yield
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=50%; mp = 167C; R = 0.59 (EtOAat-hexane =1 : 1)\H 123.47, 130.10, 130.62 (8= 8.8), 135.80, 136.29 (decr
NMR (DMSO-dg) 6=0.97 (t, CH,J=7.4),1.76 (sext, C5l = 6.3 ), 159.72, 162.03 (der = 242.5), 198.65; IR (KBr):
J=17.4), 276 (t, CH J=7.4), 6.89 (dd, 1kbm J = 7.5), v = 3404, 3062, 1679, 1638; MS (70 a¥ljz(rel. intensity)
6.96 (d, 1Hrom J = 8.4), 7.15 (dd, 1km J= 8.4, 7.5), 7.37 273 (M',45), 121 (100), 95 (31), 75 (9), 65 (16).
(s, CHN), 7.57 (d, 1Kom J = 7.5), 10.20 (s, OH}’*C NMR 3-Nitro- N-(2-hydroxyphenacyl)benzamide (6e)Yield =
(DMSO-ts) 6= 13.41, 19.95, 29.28, 115.16, 115.88, 119.30,26%; mp = 238C; R = 0.48 (EtOAat-hexane = 1: 1)*H
124.98, 125.05, 128.68, 147.28, 153.55, 162.43; IR (KBr)NMR (DMSO-ds) 4 = 4.82 (d, CH, J = 5.4), 6.98 (dd,
v = 3053, 2968, 1577, 1452; MS (70 ax)z(rel. intensity)  1Haom J = 8.0, 7.5), 7.02 (d, L&&m J = 8.4), 7.53 (dd,
203 (M, 83), 175 (70), 134 (55), 119 (40), 105 (97), 77 (32),1Haom J = 8.4, 7.5), 7.82 (dd, Hm J = 8.1, 7.8), 7.91 (d,
64 (23). 1Harom J = 8.0), 8.34 (d, 1kom J=7.8), 8.41 (d, 1kom J =
2-Cyclopropyl-5-(2-hydroxyphenyl)-1,3-oxazole (5e¢) 8.1) 8.73 (br.s, 1kbn), 9.17 (t, CHN,J = 5.4), 11.25 (s,
Yield = 68%; mp = 187C; R = 0.51 (EtOAar-hexane = OH); *C NMR (DMSOds) & = 48.27, 117.60, 119.36,
1:1); 'H NMR (DMSO) 6 = 1.00-1.09 (m, Ch, 2.12-  120.41, 122.04, 126.11, 130.11, 130.29, 133.72, 135.32,
2.18 (m, CH), 6.89 (dd, 1HmJ=7.8, 7.5), 6.95 (d, 1dm 135.81, 147.84, 159.68, 164.55, 198.32; IR (KB 3403,
J=8.4), 7.15 (dd, 1m J=8.4,7.5), 7.33 (s, CHN), 7.55 3091, 1679, 1637, 1523, 1353; MS (70 em)z (rel.
(d, 1Hsom J=7.7), 10.25 (s, OH})C NMR (DMSO4ds) 6= intensity) 300 (M, 20), 150 (18), 121 (100), 104 (15), 93
8.01, 8.59, 115.16, 115.87, 119.53, 125.01, 125.20, 128.6713), 77 (21), 65 (20).
146.86, 153.50, 163.74; IR (KBry. = 3056, 2961, 1576, 4-Nitro- N-(2-hydroxyphenacyl)benzamide (6f)Yield =
1452; MS (70 eV)m/z (rel. intensity) 201 (M, 100), 134  20%; mp = 238C; R = 0.56 (EtOAat-hexane = 1: 1)H
(36), 131 (22), 121 (15), 105 (84), 77 (20), 65 (14). NMR (DMSOds) J = 4.82 (d, CH J = 5.4), 6.98 (dd,
5-(2-Hydroxyphenyl)-2-methoxy-1,3-oxazole (5f)Yield 1Haom J = 8.7, 7.4), 7.02 (d, 1&n J = 8.1), 7.53 (dd,
= 40%; mp = 153C; R = 0.42 (EtOAat-hexane =1 : 1)\H 1Haom J=8.1,7.4), 7.91 (d, 1Hm J=8.7) 8.13 (d, 2Hom
NMR (DMSO-ds) = 3.36 (s, Ch), 4.53 (s, CH), 6.91 (dd, J =8.7), 8.34 (d, 2kom J = 8.7), 9.18 (t, CHNJ = 5.4),
1Haom J = 7.5, 7.4), 6.98 (d) = 8.1), 7.19 (dd, 1km J = 11.25 (s, OH)*C NMR (DMSO«ds) 6 = 48.31, 117.60,
8.1, 7.4), 7.47 (s, CHN), 7.60 (d, 3 J=7.5), 10.31 (s, 119.37, 120.42, 123.69, 128.82, 130.11, 135.82, 139.54,
OH); ®C NMR (DMSOds) 6 = 57.99, 65.61, 114.70, 149.16, 159.68, 165.03, 198.24; IR (KBv)= 3396, 3069,
115.97, 119.36, 125.04, 125.34, 129.22, 148.44, 153.85.684, 1637, 1526, 1348; MS (70 eijz(rel. intensity) 300
158.79; IR (KBr):v = 3067, 2934, 1549, 1453; MS (70 eV) (M*,17), 150 (16), 121 (100), 104 (12), 93 (11), 77 (17), 65
m/z (rel. intensity) 205 (M, 77), 175 (34), 133 (100), 119 (18).
(48), 105 (47), 77 (19), 65 (22). 2-(3-Chlorophenyl)-5-(2-hydroxyphenyl)-1,3-oxazole (7b)
3-Chloro-N-(2-hydroxyphenacyl)benzamide (6h)Yield Yield = 6%; mp = 245C; R = 0.68 (EtOAai-hexane =
=22%; mp = 192C; R = 0.62 (EtOAat-hexane =1 : 1)\H 1:1);'"H NMR (DMSO<s) 6 = 6.95 (ddd, 1Hom J = 7.7,
NMR (DMSO-ds) 6= 4.77 (d, CH, J = 5.6), 6.95-7.02 (m, 7.4, 0.9), 7.00 (dd, 14n J=8.3, 0.9), 7.22 (ddd, 1 J
2Harom), 7.50-7.63 (M, 3kon), 7.85-7.94 (M, 3Kon), 8.98 =8.3, 7.4, 1.7), 7.55-7.59 (m, gk, 7.67 (s, CHN), 7.88
(t, NH, J = 5.6), 11.30 (s, OH):*C NMR (DMSOds) = (dd, 1Hyom J = 7.7, 1.7), 8.02-8.06 (M, Lkh), 8.09 (s,
48.13, 117.60, 119.35, 120.36, 126.06, 127.14, 130.10Haw0n), 10.52 (s, OH)*C NMR (DMSO4s) é = 114.42,
130.46, 131.30, 133.28, 135.81, 135.91, 159.71, 165.2(1,15.86, 119.45, 124.48, 125.33, 125.72, 126.78, 128.79,
198.59; IR (KBr):v = 3403, 3067, 1678, 1639, 1540; MS 129.55, 130.19, 131.16, 133.93, 148.68, 154.07, 157.49; IR
(70 eV) m/z (rel. intensity) 289 (M, 35), 139 (45), 121 (KBr): v=3067, 1538, 1453; MS (70 exy/z(rel. intensity)

(100), 111 (27), 93 (12), 75 (14), 65 (20). 271 (M, 100), 181 (30), 151 (18), 134 (62), 105 (89), 77
4-Chloro-N-(2-hydroxyphenacyl)benzamide (6c)Yield (29), 65 (18).
= 48%; mp = 222C; R = 0.62 (EtOAch-hexane = 1 : 1)*H 2-(4-Chlorophenyl)-5-(2-hydroxyphenyl)-1,3-oxazole (7c)

NMR (DMSO-ds) 6= 4.76 (d, CH, J = 5.6), 6.94-7.02 (m, Yield = 8%; mp = 265°C; R = 0.67 (EtOAdf-hexane =
2Haron), 7.49-7.59 (M, 3kon), 7.88-7.93 (M, 3Kom, 8.93  1:1);'H NMR (DMSO<s) J = 6.95 (dd, 1kom J = 8.3,
(t, NH, J = 5.6), 11.31 (s, OH}*C NMR (DMSO«s) 0 = 7.8), 7.00 (d, 1Hom J=7.7), 7.21 (dd, 1kbm J=8.3, 7.7),
48.08, 117.60, 119.35, 120.36, 128.52, 129.24, 130.09.60 (d, 2Hwm J = 8.7), 7.66 (s, CHN), 7.82 (d, 1bh J =
132.68, 135.81, 136.27, 159.73, 165.56, 198.76; IR (KBr)7.8), 8.09 (d, 2kom J = 8.7), 10.52 (s, OH)®*C NMR
v = 3406, 3063, 1678, 1639, 1533; MS (70 e/ (rel. (DMSO-ds) 6 = 114.52, 115.89, 119.44, 125.51, 125.76,
intensity) 289 (M, 31), 139 (55), 121 (100), 111 (25), 93 126.76, 127.60, 129.28, 129.44, 135.07, 148.40, 154.03,
(10), 75 (13), 65 (17). 157.96; IR (KBr):v = 3095, 1538, 1455; MS (70 eW)/z
3-Fluoro-N-(2-hydroxyphenacyl)benzamide (6d)Yield (rel. intensity) 271 (M, 100), 181 (34), 151 (25), 134 (66),
= 42%; mp = 172C; R = 0.63 (EtOAat-hexane = 1 : 1)*H 105 (90), 77 (35), 65 (18).
NMR (DMSO-ts) 6= 4.77 (d, CH, J=5.7), 6.94-7.02 (m, 2-(3-Fluorophenyl)-5-(2-hydroxyphenyl)-1,3-oxazole (7d)
2Harom), 7.41-7.57 (M, 3kon), 7.66-7.70 (M, 1Ko, 7.74-  Yield = 17%; mp = 242C; R = 0.69 (EtOAat-hexane =
7.77 (M, 1Hronm), 7.88-7.91 (M, 1Ko, 8.95 (t, NHJ=5.7), 1:1);'H NMR (DMSO-ds) = 6.92-6.98 (M, 2kbn), 7.19-
11.31 (s, OH)*C NMR (DMSO4s) 0 = 48.11, 114.11 (d, 7.40 (M, 2Hrom), 7.55-7.61 (M, 1kon), 7.67 (s, CHN), 7.84-
Jor = 22.5), 117.60, 118.37 (der = 20.0) 119.35, 120.37, 7.95 (M, 3Hon), 10.49 (s, OH)*C NMR (DMSO4ds) J =
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111.49 (dJcr = 24.3 Hz), 113.47, 114.89, 116.25 J& =
21.3 Hz), 118.44, 121.05, 124.67, 125.73, 128.0ddd=
8.4 Hz), 128.52, 130.42 (dcr = 8.8 Hz), 147.60, 153.08,
156.76, 161.42 (dJcr = 242.4 Hz); IR (KBr):v = 3061,
1540, 1453; MS (70 eMn/z (rel. intensity) 255 (M 100),
199 (20), 134 (36), 104 (64), 97 (17), 77 (14), 65 (7).
5-(2-Hydroxyphenyl)-2-(3-nitrophenyl)-1,3-oxazole (7€)
Yield = 22%; mp = 130C; R = 0.41 (EtOAafi-hexane =
1:1);™H NMR (DMSO-s) 6= 7.38-7.42 (M, 1kon), 7.46-
7.52 (m, 2Hon), 7.69 (s, CHN), 7.86 (t, 1Hmn J = 7.9),
8.06 (d, 1Hom J = 7.9), 8.38 (d, 1kom J = 7.9), 8.52 (d,
1Harom J = 7.9), 8.78 (br.s, Lan), 10.25 (s, OH)C NMR
(DMSO-ds) 6 = 118.76, 119.99, 120.43, 125.22, 125.61,

Notes

heated at reflux (5-12 h) and the resulting residue was
purified by prepatrative TLC (MeOH/CH&GH1 : 19) to give

the corresponding 2-aryl-5-(2-hydroxyphenyl)-1,3-oxazole
7.

Acknowledgment This work was supported by Korea
Research Foundation Grant (KRF-1999-015-DP0216) and
in part by non directed research fund, Sunchon National
University.

References

1. Cicchi, S.; Cordero, F. M.; Giomi, [Prog. Heterocycl. Chem.

127.15, 127.54, 127.86, 130.29, 131.09, 132.10, 146.45, 200113 217.

147.50, 148.35, 158.28; IR (KBry. = 3071, 1527, 1351,
MS (70 eV)m/z (rel. intensity) 282 (M 8), 212 (10), 185
(7), 150 (30), 133 (34), 105 (34), 77 (24).
5-(2-Hydroxyphenyl)-2-(4-nitrophenyl)-1,3-oxazole (7f)
Yield = 10%; mp = 295C; R = 0.68 (EtOAafi-hexane =
1:1);'"H NMR (DMSOg) d = 6.89 (dd, 1kom J = 7.7,
7.2), 6.96 (d, 1Hom J=8.2), 7.14 (dd, 1kbm J=8.2, 7.2),
7.70 (s, CHN), 7.77 (d, 1Rmn J=7.7), 8.23 (d, 2om J =
6.9), 8.29 (d, 2Hom J = 6.9) 10.27 (s, OH)**C NMR
(DMSO-s) 0 = 114.13, 115.70, 119.08, 123.90, 125.32,

2. Lewis, J. RNatural Product Report$995 12, 135; Doyle, K. J.;
Moody, C. JTetrahedrorl994 50, 3761; Videnov, G.; Kasier, D.;
Jung, G.Angew. Chem. Int. Ed. Engl996 35(13/14), 1503;
Boyd, G. V. InComprehensive Heterocyclic Chemist). 6;
Katritzky, A. R.; Rees, C. W., Eds.; Pergamon Press: Oxford,
1984; Chapter 18.

3. Nakamura, M.; Honma, H.; Kamada, M.; Ohno, T.; Kunimoto, S.;
Ikeda, Y.J. Antibiot.1994 47, 616; Ogura, M.; Nakayama, H.;
Furihata, K.; Shimazu, A.; Seto, H.; Otage Adric. Biol. Chem.
1995 49, 1909; Jansen, R.; Kunze, B.; Richenbach, H.;
Jurkiewicz, E.; Hunsmann, G.; Hofle, Giebigs Ann. Chem.
1992 357.

126.41, 127.34, 129.29, 132.38, 147.71, 149.48, 154.12% Clapham, B.; Lee, S-H.; Koch, G.; Zimmerman, J.; Janda, K. D.

156.76; IR (KBr):v = 3124, 1515, 1336; MS (70 eW)/z
(rel. intensity) 282 (M, 100), 252 (15), 134 (34), 121 (12),
105 (74), 77 (24), 65 (13).

General procedure for the conversion oN-(2-hydroxy-
phenacyl)benzamides 6 to 2-aryl-5-(2-hydroxyphenyl)-
1,3-oxazole 7 To a stirred suspensin df-(2-hydroxy-
phenacyl)benzamidé (0.074 mmol) in toluene (5 mL) was

Tetrahedron Lett2002 43, 5407; Freeman, F.; Chen, T.; Linden,
J. B.Synthesid997 861; Kim, H.-S.; Kim, S. H.; Lee, H. Kull.
Korean Chem. So&993 4, 524.

5. Lee, K.-J,; Choi, D. O,; Kim, S.; Jeong, J. U.; ParkSththesis
199Q 455.

6. You, S. W,; Kim, K. M.; Lee, K.-Bull. Korean Chem. So200Q
21, 797.

7. Kim, H. O.; Huber, E. W.; Friedrich, D.; Peet, N.99nthesis
1994 1406.

successively added thionyl chloride (0.15 mmol) and triethyl 8. Boyer, J. I.; Straw, ). Am. Chem. So953 75, 2683; Buu-Hoi,

amine (0.15 mmol) at 0-8C. The reaction mixture was

Ng. Ph.; Lavit, DJ. Chem. Sod 955 18.




