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Abdract - The amide andog of dternaridide (AM-toxin I) was syntheszed with high

effidency. Theandog showed comparablebiologicd adtivity to that of dternaridlide.

Alternariolide (AM-toxin 1, 1) produced by Alternaria mali has been found to be respongble for the necratic brown
soots on cartain gople leaves, which is the firg example of a hogt-specific phytotoxin'  The fungal pathogen,
Alternaria mali, produces dternariolide (1) and its congeners AM-toxin [1 (2) and 111 (3), in the infection processesto

thehost plants. - These compounds have been considered to function as host recognition factors?
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L-Amp : L-2-Amino-5-(4-methoxyphenyl)pentanoic acid
HOBt : 1-Hydroxybenzotriazole

NMM : N-Methylmorpholine

TFE : 2,2,2-Trifluoroethanol

FDPP : Pentafluorophenyl diphenylphosphinate

Accordingly, these phytotoxins should be key compounds in reveding the mechaniam of the host-specificity.
Recently, we deveoped a new synthetic method for 1 with high efficiency.® To examine the gpplicability of the
method for other derivatives® we planned the synthesi's of the amide andog (4).*  One of the structural properties of

dternaidlide (1) is the rddivey rigid cydic dructure composad of three amide bonds, one eder bond, and one



dehydroamino add resdue.  Changing the eser bond to an amide bond should make its conformation more rigid
because of the planarity of theamide bond.  Accordingly, the cydlization sep is edimated to be harder then that of 1.
| zumiyahas previoudy synthesized the same peptide analog through asimilar intermediate™  During the synthesis, he
encountered a difficulty in the cydlization dep.  The intermediae for the peptide andog resds the cydlizaion
compared to the eder andog.

Additiondly, the conformetion of the aternaridlide derivative might be an important fector in the biologica adtivity,
because the anal ogs composed of the reduced form (both L - and D-forms) of the dehydroa anine show week adtivities®
HClsL-Vd-OBzl (5) was syntheszed from L-Va as folows 1) protection of the amine with a Boc group, 2)
edeificaion of the carboxylic add with benzyl chioride, 3) deprotection of the Boc group under addic conditions
The HCl -t (5) was condensad with Boc-L-Ala (6) usng DCC, HOBT, and NMM to give peptide (7) in 92% yidld.
Hydrogenolyds of the benzyl eser of the peptide (7) gave carboxylic add (8) in 8% yidd. A non-proteinogenic
amino add, L-Amp (9), was synthesized according to Shimohigashi’s report® with dight modifications.  For the
condensation of L-Amp (9) with the peptide (8), the protecting groups of 9 were arranged asfallows 1) protection of
the amino group as the Boc carbamate giving 10, 2) egterification of the carboxylic add using t-butylisourea’ giving t-
butyl eter (11), and 3) deprotection of the Boc group kegping thet-butyl ester intact under adidic conditions?® affording
theHC <t (12). Thethus prepared HC sAt (12) was combined with 8 to afford tripeptide (13) in97% yidd.  After
remova of the Boc group of 13, the resulting HCl <At (14) was condensed with Boc-D-PhSeAld (15) to give
tetrapeptide (16). The protecting groups of bath endsin 16 were removed with TFA, and the resulting TFA sdt was
changed to a sable HCl <t (17). Cydlizaion of 17 was peformed a a concentration of 0.5 mM in DMF with
FDPP" to give cydlic peptide (18) in 77% yidd. In our synthesis of dternariolide (1), cydization sucoeeded a a 4
mM concentration; however, this peptide derivative (17) produced its dimer as the man product & the same
concentration. At the lagt stage, the phenylsdlenyl group was oxidatively diminated from 18 to produce the peptide
andog (4) in84%vyidd. Thusour synthetic method has been found to be gpplicableto the morerigid amide derivative
Inthissynthess, the key eps are the cydlization and the dehydrodanineformation geps. Theyiddsfor these gepsin
the previous synthesis by the |zumiya group are 19% and 27%, respectivdy.® **  On the other hand, our process has

been efficiently improved, affording 77% and 84% yidds, respectivdly. The biologica adtivity of 4 on susoeptible



aople leaves was comparable to thet of dternaridlide (1), of which the leed effective dose was 0.001 ug / mL in our
bioassay sytem.™  The*H NMR spectrum of 4 gppearsto be more complex than that of 1,> which might be dueto the

presence of some conformers™  However, the conformational change did not affect the biological activity.

EXPERIMENTAL

HClsL-Val-OBzZ (5)

Toasolution of L-Vd (10.0 g, 85.5 mmoal) in H,O (200 mL) were added Et;N (13.1 mL, 94.1 mmol) and asolution of
Boc,O (224 g, 103 mmoal) in dioxane (100 mL) and the solution was dirred & rt overnight.  The solution wes
concentrated to about haf of the volumein vacuo and adjusted to pH 2 with IM HCl.  The mixture was extracted with
EtOAC (100 mL x 3). The combined organic phase was washed with brine and dried over anhydrousNaSO,. The
filtered solution was concentrated in vacuo to give Boc-L-Va-OH asacdlorlessoil (18.5 g, quant).  The crude product
was used for the next step without further purification.  [o];, -5.3° (¢ 0.94, CH,COH) [lit.," 5.8° 1.208%, AcOH; mp
77-79 °C]; *H NMR (400 MHz, CDCl,, TMS=0 ppm) 8 0.93 (3H, d, J = 6.6 Hz), 1.00 (3H, d, = 6.6 Hz), 1.45 (H, 9),
2.19 (1H, m), 4.04 (ca. 1/4H, br), 4.24 (ca. 3/4H, m), 5.08 (ca. 7/10H, d, J=85Hz), 6.14 (ca. 3/10H, br ), 8.40 (1H, br
9); IR (oM™, nest) 3326, 2973, 1688, 1512, 1370, 1169, 1094, 1019, 862, 777.

The crude Boc-L-Va-OH (16.0 g, 73.6 mmol) was dissolved in DMF (160 mL).  To the solution were added Et;N
(41.2 mL, 294 mmol) and BACl (254 mL, 221 mmoal) a 0 °C and the mixture was stirred overnight at rt overnight.
Theresulting solid (Et,;NeHCl) wasfiltered off.  After addition of H,O to the solution, the mixture was extracted with
EtOAc (150 mL x 3).  The combined organic phase was successvey washed with IM HCO (150 mL x 3), H,O (150
mL x 3), and brine and dried over anhydrousNa,SO,.  Thefiltered solution was concentrated in vacuo and the resdue
was chromatographed on slica gd (20% EtOAc-hexane) to give eder (19.2 g, 85%) asacdorlessail. [a], -2.7° (C
1.03, CHCl,) [lit.,** -33.3°, ¢ 2, MeOH]; *H NMR (400 MHz, CDCl,, TMS =0 ppm)  0.85 (3H, d, J = 6.8 Hz), 0.94
(3H,d, J=6.8Hz2), 1.44(9H, 9), 215 (1H, m), 4.27 (1H, dd, = 4.6, 8.6 HZ), 5.13 (1H, d, J= 124 Hz), 5.21 (1H, d, I =
12.4Hz),7.35(5H, 9); IR (cm™, neet) 3378, 2971, 1717, 1505, 1368, 1248, 1157, 1090, 1015, 750.

Boc-L-Va-OBz (21.5 g, 69.9 mmol) was dissolved in TFA (200 mL) and the solution was dirred for Lhatrt.  After

evgpordion of TFA, the resdue was dissolved in a solution of 3M HC in dioxane (46 mL, 138 mmol) and to the



mixture was added Et,0O for cryddlization. The resulting colorless needles were callected to give 5 (14.4 g, 85%).
[a], -4.6° (c 1.01, MeOH) [lit.,* -10.6° (c 2, IN HC), lit.,** 9.1° (c 3, pyriding)]; mp 138 °C (recry<. from Et,0 -
MeOH) [lit.”® 142-143°C, lit.,*® 138-139 °C]; *H NMR (400 MHz, D,0, HOD = 4.65 ppm) 8 0.82 (3H, d, J=82H2),
084 (3H, d, J =82 Hz), 2.20 (1H, m), 390 (1H, d, J = 4.6 Hz), 513 (1H, d, J = 120 Hz), 520 (1H, d, J = 12.0 H2),

7.31(5H, m); IR (e, KBr disk) 2971, 2863, 1742, 1586, 1503, 1223, 1105, 1042, 741, 698,

Boc-L-Ala-L-Val-OBZ (7)

To asugpenson of 5 (10.0 g, 41.0 mmoal) in THF (250 mL) were added N-methylmorphaline (4.51 mL, 41.0 mmol),
Boc-L-AlaOH (6, 7.76 g, 41.0 mmoal), HOBT (6.10 g, 45.1 mmoal), and DCC (9.31 g, 45.1 mmol) & 0 °C. The
mixture was stirred for 30 mina 0 °C and at rt overnight.  The resulting predpitates were filtered off and the mother
liquor was concentrated to dryness. To the resdue was added a smdl amount of EtOAc and the resulting insoluble
ureawas again filtered off.  The solution was concentrated in vacuo and the resdue was chromatographed on slicagd
(20% EtOAc-hexane) to give 7 (14.2 g, 92%) asacdorlessail.  [o], -36.5° (¢ 0.92, CHCL,); *H NMR (400 MHz,
CDCl,, TMS=0ppm) 6 0.86 (3H, d, J=6.8Hz), 091 (3H, d,J=6.8 HZ), 1.34(3H, d, J=7.1Hz), 144 (%H, 5), 220
(1H, m), 4.19 (1H, m), 458 (1H, dd, J=4.9, 80 Hz), 5.03 (1H, d, J =49 Hz), 5.13 (1H, d, = 122 Hz), 5.20 (1H, d, J
=122 Hz), 6.70 (1H, d, J=8.0H2), 7.35 (5H, m); IR (cm™, neet) 3322, 2973, 1738, 1667, 1522, 1368, 1250, 1171, 752,

698; EI-HR-MS 378.2153 [M]" calcd for CdHy N, O5 378.2154.

Boc-L-Ala-L-Val-OH (8)

In around-bottomed flask was placed 10% Pd/C (39 g).  After addition of smdl amount of H,O, air in the flask was
replaced with argon.  To the flask was added 7 (14.0 g, 37.0 mmol) in MeOH (140 mL).  After replacement of the
argon with H,, the mixture was dirred at rt overnight.  The mixture was carefully filtered through apad of Cditewith
suction.  Theresulting solution was evgporated in vacuo to give crude carboxylic add (8) (9.49 g, 89%) asacdorless
amorphous powder. [o] , +8.6° (¢ 1.00, CHCL,); mp 155°C; *H NMR (400 MHz, CDCl,, TMS=0ppm) 8 0.94 (3H,
d,J=6.7Hz2),097 (3H,d,J=6.7Hz), 1.35(3H, d, J= 7.1 Hz), 1.44 (%H, 5), 2.25 (1H, m), 4.26 (1H, m), 4,56 (1H, dd,

J=49,9.1Hz),523(1H, br 9), 6.96 (1H, d, J = 9.1 Hz); IR (o™, KBr disk) 3364, 2978, 1707, 1634, 1553, 1507, 1252,



1171, 1073, 1024; EI-HR-MS 288.1686 [M]* cdcd for C,.H,,N, O, 288.1685.

Boc-L-Amp-OH (10)

L-Amp (9) was prepared according to Shimohigashi’ s report with dight modification.  To a solution of L-Amp (9,
517 g, 23.2 mmoal) in H,0O (52 mL) were added Et;N (3.56 mL, 25.5 mmol) and a solution of Boc,0 (6.06 g, 27.8
mmol) in dioxane (52 mL) and the solution was stirred & rt overnight. - The solution was concentrated to about half of
the volume in vacuo and adjusted to pH 2 with IM HCl.  The mixture was extracted with EtOAc (50 mL x 3). The
combined organic phase was washed with brine and dried over anhydrous Na,SO,. The filtered solution was
concentrated in vacuo to give Boc-L-Amp-OH (10) asacolorlessail (7.48 g, quant).  The crude product was used for
the next step without further purification. [, +5.9° (¢ 0.88, MeOH); *H NMR (400 MHz, CDCl,, TMS =0 ppm) §
142 (9H, 9), 1.66 (3H, m), 1.85 (1H, m), 255 (2H, m), 3.77 (3H, 9), 4.28 (1H, m), 5.11 (1H, br 5), 5.38 (1H, br ), 6.80
(2H, d, J=83Hz), 7.06 (2H, d, J= 83 H2); IR (cm’, neat) 3343, 2978, 2936, 1713, 1512, 1368, 1246, 1173, 1036,

831; EI-HR-MS 323.1751 [M]" caled for CH,N O, 323.1733,

Boc-L-Amp-OBu (11)

Toasolution of 12 (4.4 g, 13.6 mmoal ) in CH,Cl, (30 mL) was added O-t-butyl-N,N’ -diisopropylisourea (4.08 g, 20.4
mmol) at rt and the solution was heated under reflux overnight.  To the mixture was added additional amount of O-t-
butyl-N,N -diisopropylisourea (3.81 g, 19.0 mmol) and the mixture was refluxed for 7 h.  After cooling to rt, the
resulting insoluble ureawasfiltered off and the mother liquor was concentrated in vacuo. To the resdue was added a
mixture of EtOAc and hexane (1:9) and theinsoluble materid wasagain removed.  The solution was concentrated and
the resdue was chromatographed on slicagd (10% EtOAc-hexane) to afford eder (13) (4.69 g, 91%) asacdorlessail.
[0, +11.6° (¢ 1.00, CHCL,); *H NMR (400 MHz, CDCl,, TMS= 0 ppm) & 1.44 (18H, ), 1.68 (4H, m), 257 (2H, m),
378(3H, 9), 4.20 (1H, m), 5.00 (1H, d, J = 8.1 HZ), 6.82 (2H, d, J =85 Hz), 7.07 (2H, d, J = 85 H2); IR (cm*, nest)

2978, 2934, 1717, 1512, 1458, 1368, 1248, 1155, 1038, 845; EI-HR-MS 379.2358 [M]* caled for C,HoNO, 379.2350.

HClsL-Amp-O'Bu (12)

Boc-L-Amp-OBu (11, 4.74 g, 12.5 mmol) was dissolved in 0.89 M HCl / EtOAc (70 mL, 62.3 mmol) and the solution



wasdirred for Sha rt.  The solution was concentrated in vacuo and the residue was washed with Et,O to afford HCI
st (12, 3.04 g, 77%) ascololessaygas  [o], +12.3° (¢ 0.52, MeOH); mp 143 °C (recryst from MeOH-Et,0); 'H
NMR (400 MHz, D,O, HOD = 4.65 ppm) & 1.32 (9H, 9), 1.49 (1H, m), 1.64 (1H, m), 1.77 (2H, m), 252 (2H, m), 369
(3H, 9,386 (1H,t,J=53Hz), 685 (2H, d, J=88H2), 7.11 (2H, d, J= 88 Hz); IR (am™, nujol) 2924, 2855, 1732,

1510, 1244, 1157; FAB-HR-MS 280.1888 [M+H]* calcd for C,H,N O, 280.1913.

Boc-L-Ala-L-Val-L-Amp-O'Bu (13)

To asugpenson of 12 (675 mg, 2.14 mmoal) in THF (15 mL) were added N-methylmorphaline (0.24 mL, 2.14 mmol),
dipeptide (8, 616 mg, 2.14 mmol), and HOBt (318 mg, 2.35 mmol) and the solution was cooled to 0°C.  To the
solution was added DCC (485 mg, 2.35 mmol) and the mixture was gtirred for 30 min a 0°C and then & rt overnight.
The resauiting insoluble urea was filtered off and the mother liquor was concentrated to dryness  The resdue was
chromatogragphed on slicagd (1% EtOAc-CHC,) to give tripeptide (13, 1.14 g, 97%) ascolorlessarydds.  [o], -
34.0° (c 1.01, CHCl,); mp 130-131 °C (recry<t. from CHCl,-pet ether); *H NMR (400 MHz, CDCl,;, TMS =0 ppm) 6
092 (3H,d,J=6.8Hz), 094 (3H,d, J=6.8H2), 1.32(3H, d, J= 7.1 Hz), 143 (18H, ), 1.59 (2H, m), 1.83 (2H, m),
215 (1H, m), 254 (2H, m), 3.78 (3H, 9), 418 (1H, br 5), 4.28 (1H, m), 448 (1H, dd, J=6.1, 134 Hz), 5.11 (1H, br 9),
6.55 (1H, br 9), 681 (3H, m), 7.05 (2H, d, J =85 H2); IR (cm*, KBr disk) 3318, 2976, 1642, 1514, 1456, 1248, 1040,

845, 700, 652; EI-HR-MS 549.3416 [M]" calod for C,H,;N,0, 549.3414.

HClsL -Ala-L-Val-L-Amp-O'Bu (14)

Tripeptide (13, 4.5 g, 8.19 mmol) was dissolved in 0.89 M HCl / EtOAc (46 mL, 40.9 mmol) and the mixture was
dirred for 5h at . When the solution became turbid, a smal amount of i-PrOH was added.  The solution was
concentrated in vacuo and the resdue was washed with Et,0O to afford HCl st (14, 348 g, 87%) as a cdorless
amorphouspowder.  [al, -22.0° (¢ 0.30, MeOH); mp 179-180 °C (recry<t .from MeOH-Et,0); *H NMR (400 MHz,
DMSO-d;, DMSO = 2.49 ppm) 6 0.86 (3H, d, J= 6.8 Hz), 0.89 (3H, d, J=6.8 HZ), 1.29 (3H, d, J = 6.8 Hz), 1.35 (%H,
9), 159 (4H, m), 1.98 (1H, m), 249 (2H, m), 3.70 (3H, 9), 3.93 (1H, m), 4.07 (1H, m), 4.24 (1H, m), 6.82 (2H, d, J=85

Hz),7.06 (2H, d, J=85Hz), 824 (3H, br9), 831 (1H, d, J = 7.1 Hz), 846 (1H, m); IR (cm™, nujol) 3287, 2924, 2855,



1736, 1651, 1512, 1248, 1155; FAB-HR-MS 450.2984 [M+H]* caled for C,;H,N,; O 450.2968.
Boc-D-PhSeAla-L-Ala-L -Val-L-Amp-O'Bu (16)

To asolution of Boc-D-PhSeAla (15, 241 g, 7.00 mmol) in DMF (60 mL) were added tripeptide (14, 340 g, 7.00
mmol) and HOBT (104 g, 7.70mmoal). Tothe cooled solution at -5 °C wasadded EDC (1.34 mL, 7.35mmoal).  The
solution was degassad under reduced pressure and filled with argon. After lirring 30 min at -5 °C, the solution was
dirred at rt overnight.  To the solution was added cooled H,O and the resulting predpitate was collected.  The crude
crydas were recryddlized from EtOAc-hexane to give tetrapeptide (16, 542 g, 95%). [a], +12.9° (c 0.75, DMF);
mp 199 °C (recryst .from CHCl-hexane); *H NMR (400 MHz, DMSO-d;, DMSO = 2.49 ppm) 6 0.82 (3H, d, J=6.6
Hz),0.85(3H, d, J=6.6Hz), 1.13(3H,d,J=7.1Hz), 1.35(%H, 5), 1.36 (%H, 9), .58 (4H, m), 1.95 (1H, m), 2.47 (2H,
m), 3.06 (1H, m), 3.22 (1H, m), 3.69 (3H, 9), 4.10 (1H, M), 4.18 (2H, m), 4.31 (1H, m), 6.81 (2H, d, J= 84 HZ), 7.02
(1H, d, J=90H?2), 7.06 (2H, d, = 84 HZ), 7.27 (3H, m), 7.48 (2H, m), 7.75 (1H, d, I = 95 Hz), 8.03(1H, d, I = 7.8
Hz), 815 (1H, d, J = 7.3 H2) ; IR (ecm?, nujol) 3295, 2924, 2855, 1711, 1634, 1512, 1246, 1163; FAB-HR-MS

777.3357 [M+H]" caled for CHo N, OFSe 777.3342.

HCIsD-PhSeAla-L-Ala-L -Val-L-Amp-OH (17)

Tetragpeptide (16, 3.86 g, 4.98 mmol) was dissolved in TFA (38 mL) and the solution was dirred for 2 hat rt.  After
evapordion, the resdue was dissolved in 3M HC / dioxane (3.5 mL, 10.5 mmol).  To the solution was added Et,O
and the resulting pred pitate was collected to afford HCl sdt (17, 3.26 g, quant) asacolorlessamorphous powder. o],
-35.9° (c 0.85, DMF); mp 134-135 °C (recryst. from MeOH-Et,0); *H NMR (400 MHz, DMSO-d,, DMSO = 2.49
ppm) 6 0.83 (3H, d, J=6.7 Hz), 0.85(3H, d, J=6.7 HZ), 1.06 (3H, d, J = 6.8 HZ), 1.61 (4H, m), 1.96 (1H, m), 2.46 (2H,
m), 3.34 (2H, m), 369 (3H, 9, 4.08 (1H, m), 4.17 (2H, m), 4.33 (1H, m), 6.81 (2H, d, =86 Hz), 7.06 (2H,d, J=86
HzZ), 7.30 (3H, m), 7.53 (2H, m), 807 (1H, d, J= 9.2 Hz), 8.14 (1H, d, J = 7.6 HZ), 8.72 (1H, d, J= 7.2 HZ) ; IR (cm?,
nujol) 3272, 2924, 2855, 1640, 1545, 1512, 1246, 1177; FAB-HR-MS 621.2211 [M+H]* cdcd for CH,,N, O Se

621.2191.

Cydo(D-PhSeAla-L-Ala-L-Val-L-Amp) (18)



HC st (17, 400 mg, 0.610 mmol) wasdisolved in DMF (1.2mL). To the solution were added i-Pr,NEt (0.44 mL,
2.50 mmol) and FDPP (472 mg, 1.22 mmol).  The solution was degassed under reduced pressure and filled with argon.
After girring for 5 h at rt, the solution was concentrated in vacuo. The resdue was dissolved in CHCl,-TFE and the
solution was successvay washed with IM HCI (10 mL x 1), sat. NaHCO, (10 mL x 1), and brine.  The solution was
dried over anhydrous Na,SO, and eveporated in vacuo. The resdue was washed with Et,O and recryddlized from
CHCI,-TFE-E,0 to aford cyclic peptide (18, 284 mg, 77%) ascolarlesscrydds o], -102.8° (¢ 0.13, DMF); mp
309-310 °C (decomp); *H NMR (400 MHz, DMF-d,, DMF-CHO = 8.01 ppm) 8 0.89 (6H, m), 1.34 (3H, d, J = 7.3 H2),
1.65 (4H, m), 2.10 (1H, m), 2,55 (2H, m), 307 (1H, m), 3.28 (1H, m), 3.76 (3H, 9, 381 (1H, d, J = 9.3 Hz), 433 (2H,
m), 4.62 (1H, m), 6.85 (2H, d, J= 7.8 Hz), 7.12 (2H, d, J = 7.8 Hz), 7.29 (3H, m), 7.54 (2H, m), 7.63 (1H, d, J = 9.3 H2),
7.86 (1H, d, J=9.8 Hz), 8.00 (2H, m) ; IR (cm™, nujol) 3285, 2924, 2855, 1651, 1536, 1512, 1246, 1036; EI-HR-MS

602.2030 [M]"* calod for CogHagN, O-XSe 602.2007, 600.2006 [M]* calod for CogHaN, O.Se 602.2016.

Cyclo(AAla-L-Ala-L-Val-L-Amp) (4)

To a solution of cyclic peptide (18, 39.8 mg, 0.0662 mmol) in CH,Cl, (6 mL) and TFE (2 mL) was dowly added a
solution of TBHPin CH,Cl, (4.03 M, 048 mL, 1.93 mmoal) a -5 °C. After dirring for 6 h & rt, the mixture was
extracted with CHCI; (10 mL x 3). The combined extracts were washed with sat. NaHCO, (10 mL x 3) and brine.
The organic phase was dried over anhydrous Na,SO, and eveporated in vacuo.  The resdue was washed with Et,0
and chromatographed on slicagd (5% i-PrOH-CHC,) to give dehydropeptide (4, 24.7 mg, 84%) ascolorless crydas
[a], -176.1° (¢ 0.055, DMF); mp 199-200 °C (decomp, recryst from CHCl.-hexang)[lit.,** mp 220-223 °C]; '"H NMR
(400 MHz, DMF-d,, DMF-CHO = 8.01 ppm, -20 °C) 6 0.88 (6H, m), 1.13 (3/2H, d, J=6.0Hz), 1.38 (3/2H, d, J=6.9
Hz), 1.35-2.00 (9/2H, m), 215 (1/2H, m), 2.49 (2H, m), 353 (/2H, m), 3.73, 3.74 (total 3H, seach), 3.89 (1/2H, m),
4.37 (1/2H, m), 4.69 (/2H, m), 4.77 (1/2H, m), 4.86 (1/2H, m), 503 (1/2H, d, J =83 Hz), 5.71 (1/2H, d, J =20.0 H2),
6.24 (U/2H, d, J = 200 HZ), 6.83 (2H, m), 7.10 (2H, m), 7.34 (1/2H, d, J = 83 HZ), 7.66 (2H, d, J = 104 Hz), 7.81
(1/2H, m), 8.20 (1/2H, d, J =85 Hz), 861 (1/2H, d, J = 9.3 Hz), 8.71 (1/2H, m), 8.75 (1/2H, br 5), 8.84 (1/2H, br 9),
1037 (U2H, brs) ; IR (cm?, nujol) 3281, 2924, 2855, 1686, 1642, 1512, 1246, 1036; FAB-HR-MS 445.2458 [M+H]*

cdod for CaHN, O 4452451,
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