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Abstract - Using perchloric acid 2-(w~hydroxyalkyl)-4-(w'-hydroxyalkyl-
amino)phthalazinones and their 6,7-dimethoxy derivatives were converted
into tetracyclic dications containing both iminoether and amidine moieties.
The 2-(4-hydroxybutyl) chain avoided the formation of seven-membered ring
with either isomerisation or degradation involving cleavage of C-N bond
assisted by neighbouring group participation of the hydroxyl group. The
sequence of ring closures depends on the ring substituents and the lengths
of side chains. The reaction mechanism is also influenced by the site of
the protonation. The structures of the new tetracycles were proved by lR-
and }3C-nmr spectroscopy.

INTRODUCTION

We have reported earlier1 on the preparation of tetracyclic dication 4b and its regio-
selective reaction with piperidin yielding a tetrahedral orthoacid derivative.

This paper discusses the cyclization reactions of bis-hydroxy compounds la-f and 2a-f
resulting in tetra- and tricyclic dications of types 3-71 (Scheme 1). The dependence of the
reactivity and the structure of the products on substituent R and on the lengths of the
side chains (cf. Ref.2) are also dealt with, and alternative mechanisms and sequences are

proposed for the ring closures.
RESULTS AND DISCUSSION

Cyclizations of compounds of types 1 and 2 were effected with 707% HCIOA—EtOH (1:1) and
707 aqueous HC104, respectively (Methods A and B). The yields for conversions 2 = 4
(R=0OMe) were much higher even with shorter reaction times (Table 1) indicating that the
positively charged heterorings are effectively stabilized by the electron-releasing OMe
groups. The most significant difference was observed between the rates for the formation
of 3a and 4a dications containing two five-membered heterorings. The reaction 2a =~ 42 can

be carried out with excellent yield even by Method A, but la = 3a takes only place under

more vigorous conditions (Method B).
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Table 1. Reaction times and yields for reactions effected by HC1O«

Reaction React. Yield (%) Reaction React. Yield (%) Reaction React. Yield (%)

time Methoed time Method time Method

(min.) A B (min.) A B {min.) A B

la—+ 3a 120 -~ 20 le — 5a 600 322 40a 2c — 4c 60 96 97
720 ~ 66 8e — 5a 600 35a  39a 9¢ — 4c 5 98 39

8a —* 3a 720 ~ 70 10a—* 5a 366 62 78 2d — 4d 5 18 32
12a— 3a 30 - 75 if — 5b 120 128 20a 60 33 38
1b — 3b 60 20 31 600 428 54a 9d — 4d 5 a7 38
360 59 84 8f — 5b 600 428 51a 2e — Ba 30 108 14a
8b — 3b 360 62 80 10b — 5b 360 73 87 300 602  B4a
le — 3c 60 24 34 2a —/ 4a 5 12 20 1la — 6a 5 98 95
360 61 86 60 95 98 9e — Ta 5 36 96

8c — 3¢ 360 64 84 9a — 4a 5 37 98 2f — 7b 5 11 16
1d — 3d 30 18 27 2b — 4b 5 15 27 60 98 94
360 77 94 60 98 99 9f — 7b 5 95 94

B8d — 3d 360 78 33 9b — 41b 5 37 97 17b — 18 5 9 13
le — 5a 120 ga  13a 2c — 4c 5 14 30 90 92 97

a Products were recrystallized from EtOH-70% HCL0D4 (1:1), using charcoal, see text.

2-Hydroxyethyl- and propyl derivatives (la-d, 2a-d) yielded the expected tetracycles
(3a-~d, 4a-d), while under the same conditions avoiding the formation of the seven-membered
heteroring reactions of hydroxybutyl homologues le,f and 2e,f produced anomalous products.

In case of R=OMe, either a methyl-oxazonium ring was formed (2e -~ 6a) or the reaction
yielded tricyclic product and THF (2f ~ 7b). When R=H, only the closure of the isomeric
ring was observed (le,f —~ 22,2). Ring closures to 3 and § were not accompanied by chain-
-degradation.

In order to study the structural conditions of the anomalous reactions, experiments
with tricyclic hydroxyalkyl compounds were carried out: (i) 8a-d, 9a-d, 10a,b, and lla
obtained by hydrolysis of tetracycles were easily recyclized; (ii) homologues 8e,f ~ sim-
ilarly to le,f - gave 3a,b, with neither of these reactions being accompanied by chain-

f dimethoxy analogues

-degradation (cf. Fxp.); (iii) under the same conditions, the %,
underwent fast chain-degradation to 7a,b. On this basis it can be concluded that the con-
version of 2f proceeds via 9f, while the conversion of 2e must proceed via 15¢ (Scheme 1),
because otherwise chain-degradation 9e - 7a would take place.

The possible sequences for ring closures are summarized in Scheme l. We assume that
the condensation of the amidine ring is the primary process only in reactions of dimethoxy
derivatives 2b,d,f leading to six-membered ring (m=3). This is confirmed by experiments
with N-methyl analogues 16a,b and 17a,b (Scheme 2). Applying the same conditions the ring
closure occures only when m=3 and R=0OMe (lzg =~ 18). No cyclization of ng,g and 1l7a were
effected by either of the methods used: with longer reaction time (20 h), 66-907 of the
HCLOA salt of the unchanged materials were recovered. We can not offer any explanation
for the unique reactivity of 17b.

In shorter reaction times conversions of bis-hydroxy compounds resulted exclusively in
end-products 3a-d, 4a-d, 3a,b, 6a and 7b, but the yields were much poorer (Table 1). These

experiments suggest that relatively slow formations of the supposed intermediates 9b,d,f,
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, ;gg,g and ;25 are followed by fast formations of the end-products. This assumption
e supp ed by additional experimental findings: in shorter reaction times tricycles

a ort
9b,d,f and ng were converted into the corresponding end-products with excellent yields,
ti

but cyclizati to 18 took place only with poor yield (Table 1).
ﬁ (L]
16ab, 17 MeO ® 1B (R=H)
™ TotMe o — ) SNMe o
I 4 L -2c10; 17 (R=OMe)
4
R < 170 Me0 [ a(n=2)
MR Hn® b(n=3)
(CH,) OH
16ab 17ab  2° 18

SCHEME 2

For the formation of the three different types of products (3+4, 3+6 and 7) four mech-
anisms (Ia,b and Ila,b) may be taken into consideration depending on the site of the pro-
tonation and on the size of the ring formed (Scheme 3). It can be seen that only conver-
sicns of the hydroxybutyl chain are governed by the site of the primary protonation (mech.

Ib and IIb).

i
i sTHE  © (cnz) 0 cHy), /H\ /'\ (CHo)
2 - (cw‘,)2 ——- L2
\% j\ / uzo o/ ( T @cnc»,
7 3,4 -Ho0 M2
ib ia 16,Lh,0
n=4 n=23 n=4 chg
oH ' __ __ fl, i ® o
PAPRL.T TR ® ICHp) OH @ {CH2) OH
® _CH2 N H 20, H a2 )\
N/ \(Cﬂz)n_:OH '__I /\T/ ._." /\'l‘/ \F
1,2 56
SCHEME 3

Mechanism Ia which is analogues to N — 0 acyl-migration with retention” involves the
protonation of carbonyl oxygen followed hy nucleophilic addition of the OY group, finally,
by the elimination of water. If n=4, this addition would lead to a seven-membered ring,
thus the O group only attacks on the C-a atom (mech. Ib). In case of shorter chains, the
attack on the C-a atom would result in strained cyclic ethers. If n=2,3, the positively
charged ring can also be formed by mechanism IIa, comparable to N = O acyl-migration with
inversionj, while the closure of the methyl-oxazinium ring occurs after a carbocation re-
arrangementb by mechanism IIb. This assumption is ‘n keeping vith observations by Olah et
alS that carbocations formed from 1,3- and 1,2~dibromobutane in SbFS--SO2 at -70% cyclize

to the favoured five-membered tetramethylene-bromonium ion after a series of 1,2~hydride-

-shifts.
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By the above considerations, for every single cyclization leading to products of types
3 and 4 no alternative Ia or ITa mechanisms can be unambiguously adopted. On the other
hand, it is very likely that in fast reactions Ja-d —~ 4a-d' mainly mechanism la operates,
which assumption may be supported by the fact that tricycles }a,b and 18 containing R=0Me
groups precipitate with two molecules of perchloric acid (cf. Table 3). This is also in

accord with mechanism Ib considered as probable for reactions 9e,f = 7a,b. So far we have

conversions of the molecules.
EXPERIMENTAL

M.p,'s (uncorrected) were determined on a Boetius micro-hot-stage. Ir spectra were ob-
tained on a Zeiss TR~75 instrument in KBr pellets. Nmr spectra were recorded on a Varian
A-GOP instrument and a Srucker ¥M-250 (lH) or WP 80-SY (13C) FT spectrometer at KT using
THS as veference. For gaschromatography a G.C.V.F. 18.3 instrument was used.

2-(w~hydrezyalkyl)—-4- (o' -hydreayal kylaniino)phthalazin-1(21) -cnes 1¢-F end 2¢-f
Using the corvesponding phthalimide and hydroxyalkylhydrazine, lc¢-f and 2¢-f were
g ) 3 £E72
prepared by the methods described for la,b? and Za,b7, respectively. Yield: 68-957.

Ir bands (em~)): uNH, OH: 3450-3190 (1-3 bands); amide-I: 1640-1620.

-5-twn-perchlovate (3¢), 3,4,8,9-tetrahydro-2i,7k-(1, 3 -caazino (2, 2~alpyrimido-

1,2—QJphLhaZazin—S—ium—perckZE?ate (3d) and 2-methyl derivs. of 3¢,d (Sa,b), 2-methyl-
-11,12~dimethoxy deriv. of 3¢ (€g), 11,1i-dimethoxy derivs. ¢f 3b,¢ (4b,¢8), 12,13-di-
methoxy deriv. of 3d (4d) - METRDD A T T

0.01 M of the corresp. precursor (la-Z, 2a-e, 8a-f, Qa-d, 10a,b, lla, 12a) was dis-

solved in EtOH-707 KHC104 (5-5 ml) then the soln. was refluxed for the time as shown in
Table 1. TIn casec of 4a-d, after 2-3 min of reflux the crystalline product started to pre-
cipitate from the reaction mixture. After cooling, to the solutions 8 ml of Et0, to the
suspensions 5 ml of Etp0 was slowly added. (Using la or 12a as precursor, no crystals were
cbtained by dilution evea with 20 ml of Et90 and only some precipitation of a viscose oil
was observed. After ~30 min some more Etp0 (4 ml) was added, then the crystals were fil-
tered off, and washed with cold EtOH-Et90 (2-5 ml). The products 5a,b and 6a were precip-
itated as grey crystals from the darkened reaction mixtures and purified as follows: the
crude product was dissolved in 3-7 ml of hot EtOH-707% HC1Q; (1:1), and to the soln. a
small amount of charcoal was added. After several minutes of reflux the charcoal was re-
rnoved by filtration on glass-filter. To the clear soln. Et0 (4-2 ml) was added to obtain

the colourless pure product. In case of other products no purification was necessary.

HEClOg salt cf

2 ~tetrakydrooxazolo (2, 2-g)imidazc|1, 2~¢c|okthalazin-4~1wn~ -
rate (3a) + 3b-d. ié—d (2, _] [ B é]_‘u lazin~4~1wn~perchlc

g,g, 6a - METHCD B

0.01L M of the corresp. precursor mentioned in Method A was dissolved in 707 HC1O,
(6 ml). The soln. was warmed on steam-bath for the time given in Table 1, then cooled and
diluted with 1 ml of EtOH. To the obtained suspension cooled with'ice-water, Ety0 (7 ml)
was slowly added. After ~30 min an additional amount of Et;0 (3 ml) was poured into the
thick suspension. The crystalline product was filtered off and washed with cold EtOH-Et30
(2-5 ml). The grey crystals of 3a,b and 6a were purified as described in Method A.
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Dihydrcperchlorate of 2,3-dithydro-8,3-dimethox —imidazo[?,1—g]phthalazin~6(5H)—one
7a), 3,4—dihydro—9,10—dimethoxy—2ﬁ—pyrimido[2,Z—g phthalazin-7 (6H)-one (7Zh) and its
6=methyl derivative (18). -

Starting materials: as shown in Table 1. Reactions and isolation: by Methods A and B,
respectively,

Ja: IH-nmr (TFA): (CHp)p: 5.15 and 4.61 (2 x t, J = 10.5 Hz, 2 x 2H); 8,9~-OMe: 4.25
(s, BH); ArH: 7.79 and 7.70 (2 x s, 2 x 1H).
T Zb: 'H-omr (TFA): N-CHp groups: 4.67 (tr, J = 5.0 Hz, 2H) and 3.86 (t, J = 6.0 Hz, 2H)
C: 2.51 (~gi, 2H); 9,10-OMe: 4.20 and 4.11 (2 x s, 2 x 3H); ArH: 7.82 and 7.70
(2 x s, 2 x 1H). (Description of base derived from 7b can be found in Ref.8.)

wo

ly-nmr (TFA): N-CH, groups: 4.70 (t, J = 5.5 Hz, 2H) and 3.80 (t, J = 6.0 Hz, 2H);
C: 2.49 (~gi, 2H); 9,10-OMe: 4.18 (s, 6H); 6-Me: 3.98 (s, 3H); ArH: 7.83 and 7.76
(2 xs, 2 x 1H).

Table 2. 1H- and '3(C-nmr data of cempounds 3a-d, 4a,c.d, 5a,b and 8a in TFA solution
(6, ppm) at 250 (1H) and 20 MHz (13C).a

Com- 2-Hbv  3-He 7-H& ArH(11-14)e C(14b) C(10b)f C(11)f C(12)f C(2) C(4):r C(3)
pound 4-Hd® B-Hc 9-He NH, g(1H) Q}lOa) C(l4a)f C(14)t C(13)f C(9) C(7)t C(8)
3a 5.66 - 5.17 8.4-8.6 163.6 122.0 142.8 133, 73.3 55.1 -
5.33 - 4.62 9.48 1569.3 124.1 144 . 2 132 6 48.8 55.7 -
3b 5.57 - 4.70 5.3-8 6 162.6 120.4 141.6 132 6 77 3 55 1 -
5.34 2 57 3.92 9.22 154.3 127.9 144 2 129 8 43 5 53.8 21.4
3e 5.11¢ 2 83 5.18¢ 8.4-8.6 161.4 122.4 142.6 131.56 74 .4 52.9 23 1
. 4.82 . 4.55 9 25 168.2 126.6 1431 152 ¢ 47.9 55.1 -
3d 5.07 2.74 4.70 8.3-3 6 162 1 124 5 141 3 131 9 74.0. 53.1n 23,5
4.82 2.49 3.88 9.15 154.2 126.0 143.2 128.5 43.2 53.10  21.9
4a 5.59 - 5.14 7 91, 7.79 161 6 110.7 122.9 160.1 75.6 53 6 -
5.28 - 4 57 11 2 160.2 110.0 119.3 156.1 46.3 52.9 -
4c 5.08 2.83 5.16 7.87, 7.83 161.1 110.1» 121 O 158.6 72.5 51.3 21.9
’ 4.81 - 4.53 8.85 160.4 110.1h  118.7% 155 6 46.2 53.6 -
4d 5 03 2.73 4.70 7.83, 7.75 161.9 110.4 120.6 160.0 72.8 52 2n 22.9
4.80 2.49 3.87 8.85 160.0 108 5 118.7 152.3 42 3 52.2h 21 3
5a ~5 2¢ 2.56 5 10¢ 8.3-8.6 160 9 122.2 142.3 131 8 84 7 52.6 29 5
4.80 2.80 4 50 9.35 168.0 126.4 142.8 131.3 47.6 54.8 -
5b 5.26 ~2. v -4 7¢ 8 3-8.6 163.1»  123.5 140.4 13C.9 83.5 51.9 29.2
- ~4.7¢ 2 4 ~3.9 9.02 153.10  125.0 142.2 127.5 42 1 52.1 20.9
6a ~5.2¢ ~2 " ~52¢ 7.84, 7.80 155 6 110.1h 120 4 i60 3 82 8 51.3 28.5
4.68 - 4.51 8 83 161.1 110.1» 116.5 158.3 46 .3 53 7 -

a The numbering of atoms are given in Scheme 1 on Formulas 5-6 Assignments of the carbon
lines were proved by DEPT reasurements for 5a,b and 6a. Data for 4b see in Ref 1.
Further signals: CHa('H, d, J Hz/13C): 1.80, 6.2/21.6 (5a), 1.84, 6.3/20.7 (5b) and 1.84,
5.4/20.7 (6a). OCH3 (1K, 2xs (2x3H)/13C). 4.23, 4 24/58.7, 59.2 (4a), 4 22h,/59.0, 59.4
(4c), 4.17, 4.19/59.7, 60 3 (4d) and 4.21h /58.0, 53.6 (6a); > t (2H), J = 9.5 +« 0.3 Hz
(3a,b, 4a) and 5-6 Hz (3c¢c,d). The H-2 signal is a not resolved m for 4c,d, ba,b; inten-
sity rs 3H for 5a,b and 6a; ¢ Not resolved m's (2H for 3b,c¢ and 4c, 2x2H for 3d and 4d,
2x1H for 5a and 6a and 1+1+2H for 5b); ¢ t (2H), J = 10.4 #+ 0.2 Hz (3a,c, 4a,c, 5a, 6a);
not resolved m’s. 2xm (2x2H) for 3b and 4d, 3xm (2+1+1H) for 5b, e Partly overlapping
two dd and two dt of 1-iH intensity for 3a-d and 5a,b, 2xs {(2x1H) for 4a,c,d and 6a.

[ Assignments may also be reversed for the signed line pairs, & Overlapping signals;

h Two coalesced lines, in overlapp with a TFA-line for 4¢ and 6a; i Two not resolved m’s.

Detecticn of THF

After reactions by Method A resulting in 7a,b, the suspension was cooled, then the
crystalline product was filtered off and washed with EtOH (3 ml). Yield (without addition
of Etp0): 76-82%. To the mother ligeour cooled with ice-water, KOH (4.5 g) was slowly
added. KC104 was filtered off, then washed with EtOH (1 ml) and sucked thoroughly (The
suction vessel was cooled with salt-ice.) The filtrate was slowly distilled under atmo-
spheric pressure. (The collector was cooled with salt-ice.) About 4-5 ml of the distillate
was collected. G.C.: 3 m 10%Z Carbowax 20M/Gaschrom Q, 100-120 mesh; 60°C. Reference: EtOH
(5 ml) + THF (0.72 g; 0.01 M). Min. 60% of the calculated amount of THF was detected ir
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the samples. In Method B detection was carried out with an increased amount of KOH (6.0
g). Min. 707 of the calculated amount of the THF was detected in these samples. In samples
obtained from reactions of le,f, 8e,f and 2e, in either Method A or B, no THF was found
even in traces. T o

2,3—dihydro—6—(2—hydroxyethylamino)—oxazolo[?,3—g]phthaZazin—4—ium-perchlorate (122)

2.49 g (0.01 M) of la was dissolved in 487 HBr (10 ml). The solution was refluxed for
5 min, then evaporated in vacuo in presence of 3.1 g NaBr. To the residue cold EtOR (10
ml) was added, the insoluble salts were filtered off. 70% HC104 - Et90 (1-3 ml) was
slowly poured into the filtrate cooled with ice-water. After 1 h the precipitated crys~
tals were washed with EtOH-Et20 (2-4 ml): 2.28 g (692); ir (cm~l): uN-H, O-H: 3550, 3400
and 3280; lH-nmr (TFA): (CHy), (ring): 5.47 and 5.08 (2 x t, J = 9.5 Hz, 2 x 2H); (CHZ)Z
(chain): 4.24 and 4.00 (2 x t, J = 5.0 Hz, 2 x 2H); ArH: 8.1-8.3 (m, 4H).

HCl04 salt of 2,3—dihydroimidazo[2,Z—g]phthalazin—6(5ﬂ)-ones: -5-(2-hydroxyethyl)
(8a), -5~(3-hydroxypropyl) (8c), -5-(3-hydroxybutyl) (10a), their 8,9-dimethoxy analogues
(%8a,c and 1la) and 3,4-dithydrc-2H-pyrimido(2,1-d)phthalazin~7(6H)-ones: —~6-(2-hydroxy-
ethyl) (8b), -6-(3~hydroxyprepyl) (8d), -6-(3-hydroxybutyl) (10b) and the 9,10-dimethoxy
analegues of 8b,d (9b,d) o T

suspension was stirred at RT for ca 30 min. The soln. obtained was neutralized with 1N
NaOH (10 ml) then concentrated. The precipitated crystals were washed with EtOH (5 ml)
then dried over PZOS' Yield: 70-97%Z.

HC104 salt of 2,3—dihydro~5~(4—hydroxybutyl)—imidazo[?,1—g]phthalazin—6(5ﬁ)—one (8e)
and 3,4-dihydro-6-(4-hydroxybutyl)-2H-pyrimido[2,1-a] phthalazin-7 (6H) -one (8f): -
a) HBr salt cf 5-@-bromobutyl)-2,3~dihydrcimidaze 2,1—a]phthalazin—6(5H)—one (19) and

6—(4—bromobutyl)—3,4—dihydro-2H-pyrimido[},1—g]phthalazin—7(6ﬁ)-one 29)

0.0l M of the dications (3a-d, ég-é, 5a-b, ég) was suspended in water (20 ml). The

0.01 M of le/lf was dissolved in 487 HBr (15 ml). The soln. was refluxed for 90 (le)
or 5 min (1f), then evaporated in vacuo in presence of NaBr (3.1 g). The residue was ex-—
tracted with hot abs. EtOH (80 ml). After filtration the soln. was concentrated. To the
suspension obtained Ety0 (4 ml) was slowly added. The crystals were washed with EtOH-Et 70
(5-1 ml) and recryst. from abs. EtOH. Yield: 77-797.

19: m.p.: 233-60C; anal.: C 41.7/41.8, H 4.3/4.1, N 10.4/10.3, Br 39.6/39.5;
ir (em~l): uN-H*: 3150-2500, amide-I: 1662.

20: m.p.: 200-3°C; anal.: C 43.2/43.2, H 4.6/4.7, N 10.1/10.0, Br 38.3/38.1;
ir (em™1): uN-H*: 3200-2700, amide-I: 1665.

b) Conversion of 19 and 2Q to 8¢ and 8f, respectively

0.01 M of the corresp. bromobutyl deriv. was suspended in water (30 ml). To the sus-
pension KOH (0.86 g) was added. The yellow oil separated from the aqueous phase was dis-—
solved in n-BuOH (60 ml). In presence of KOAc (5.0 g) the soln. was refluxed for 3 h then
evaporated. The residue was triturated with EtOAc (20 ml), the insoluble salts were fil-
tered off and washed with EtOAc (5 ml). After evaporation of the combined filtrate, the
oily residue was dissolved in EtOH-707% HC104 (30-1 ml). The soln. was refluxed for 2 h,
then evaporated to obtain the crystalline product washed with EtOH-Et,0 (3-1 ml). Yield:
58-657.

HClO4 salt of 2, 3~dihydro=-5-(4-hydroxybutyl) -8, 9-dimethoay-imidazo(2, 1-g] phthalazin-6 (5H)-
~one (9¢) and 3,4-dihydro-6-(4-hydreaybutyl)-9, 10-dimethoxy—-2H-pyrimido 2,1—é]phthalazin—
=7 (6H)-one (8f):

q) 2—(4—acetoxybutyl)—4—(2—acetcryethylcmino)—5,7~dimethoxyphtkalazin—1(2H)—cne (21)
and its 4-(3-hydroxypropylemino) hemologue (22) -

0.01 M of

/gg and Acy0 (3 ml) were dissolved in pyridine (80 ml). The soln. was kept
at RT for one Y,

2e
da then diluted with water (20 ml) and evaporated. The residue was tritur-
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ated with water. Next day the diester was filtered off, washed with water and recryst.
from CHCl3~- EtzO. Yield: 63-717. -1

2l: m.p.: 81-29C; anal.: C 57.0/57.1, H 6.5/6.6, N 10.0/9.8; .ir (cm "): wN-H: 3340,
3275, ve= O(ester): 1737, amide-I: 1618. -1

22: m.p.: 70- 20C; anal,: C 57.9/58.0, H 6.7/6.7, N 9.6/9.7; ir (ecm ~): wN-H: 3335,
3270 Tve= O(ester) 1735, amide-1: 1620.

b) Conversion of 21 and 22 to ¢ and 9f, respectively

The mixture of the corresp. diester (5 mmol) and TsOH.H0 (0.9 g) was fused in vacuo
for 30 min at 200°C (cf. Ref. 9) then dissolved in EtOH (60 ml). The soln. was refluxed
for 2 h and evaporated. The oily residue was dissolved in water (15 ml). After addition of
solid NaOH to pH~I11l, the soln. was extracted with CHClj (5 x 10 ml). The combined organic
phase was evaporated. The oily residue was dissolved in EtOH-H20-707 HC104 (4-3 ~ 0.3 ml).
After 1 h the salt was flltered off and recryst. from EtOh-Hy0. Yield: 38-48Z.
Characteristic ir bands (cm™ ) for HC1l0, salts 8a ~-£, 9a- £, 10a,b and lla are:

vO-H: 3575-3340, wN-H*: 3350-2650 (broad band), “amide-1 =1678 ~1660.

Table 3 Anal. data on compd. lc-f, 2c-f, 3a-d, 4a.,c,d, Sa,b, 6a, 7a.,b, 8a-f, 9a-f, 10a,b, 11a, 12a and 18.s

m.p b Elem. anal. (cale/found %) m.p.< Elem. anal. {(calc/found X)
«C o} [0 °C c 1
5/6.4 16.0/15.9 b 287-9 33.8/33 9 3.7/3.6 3.1/ 9.3 15.3/15.2
9/6.8 15.2/15.3 8a 194-6 43.5/43.2 4.3/4.2 12.7/12.7 10.7/10.8
9/7.1 15.2/15.2 8b 213-4 45.2/45.2 4.7/4.6 12.2/12.4 10.3/10.2
3/7 3 14.4/14.5 8c 188-90 45 2/45 0 4.7/4 8 12.2/12.4 10.3/10.3
5/6.3 13.0/13.2 83 171-3 46.7/46.3 5.0/4.8 11.7/11.9 9.9/ 9.9
3/7.0 12.%/12.4 8c 169-71 46.7/46.9 5.0/4 8 11.7/11.6 9.9/10.0
9/7.2 12 5/12.1 8f 147-8 418.2/748.0 5.4/5 5 11.2/11.1 9.5/ 9.5
2/7.0 12.0/11 3 9a 228-30 42 9/43.0 4 6/4.3 10.7/10.8 9 0/ 9.1
.2/3.3 10.1/10.2 17.1/17.0 9b 251-4 44.4/44.3 5.0/5.1 10.4/10.7 8.7/ 8.7
5/3.4 3.8/10.1 16.6/16 6 9¢  245-7 44.4744.2 5.0/4 9 10.4/10.5 8.7/ 8 8
5/3.3 9.8/10.0 16.6/16.6 9d 257-60 45.8/45.8 5.3/5 4 10.0/ 9.9 8.4/ 8.6
9/3.7 9.5/ 9.5 16.0/16.1 9e 229-32 45 8/45.5 5 3/5.5 10 0/10.2 8.4/ 8.4
6/3.9 8.9/ 8.9 15.0/15.0 9f 210-2 47.1/47.0 5.6/5.7 9.7/ 9.9 3.2/ 8.1
9/3.8 8.6/ 8.5 14 5/14 5 10a 136-9 46 7,/46.3 50/5 0 11 7/12.0 3.9/ 3.8
2/4.3 54/ 3.3 14.1/14.3 10b 137-3 48.2/48.2 5.4/5 7 11.2/11.0 9.5/ 9.8
9/3 9 9 5/ 9. 16 0715 8 1la 241-4 A5 8/46.0 5 3/5 3 10.0/10 1 8 4/ 8 5
2/4.1 92/ 3.4 15.5/15.6 12a 167-9 43.5/43.5 4.3/4.5 12.7/12.9 10.7/10.7
274 2 2.4/ 8 6 14.1/14 0 18 278~81 35.3/35 5 4 0/3.8 8 8/ B.8 14.9/14.9
/3 6 9.4/ 7.3 15 8/15.7

g

sce in RPf 1,6.7, b. ¢ Recryst. from water () or othanol-water (¢).
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