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9a, 9b:
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9a: mp 137°C. vield 84%, IR (l\Br) &
1774.7 (CO in the kactone ring) em™ ;'H
& [1'C NMR (CDCl3y 6 2,10 (four d, .-
HCH-CHs-0) & 2,74 (four d, 1THCH-
CHs-0) [30,3], 3.43 (d,1H, J=163 Hz-
HCH-C=N) & 3.64 (d, 1H, J=16.2 Hz
HCH-C=N) {439, 4.29 {(three d, 1H,
CH;-HCH-0) & 4.40(three d, [H-CH>-
CHH-O)[63.1], (Spiro centre, 699,
[COC-, 176.7) MS (El) m/z (%)
292(M°, 100), 247 (93), 233 (68), 157
(32). 144 (3). 130 (82, 117 (21) 103
(16). 91 (43), 77 (98), 31 (83).

9b; mp 134°C, vield $4%, IR (KBr) v
17728 (CO m lhc lactone ring), 1716.9
(CCOEL) em™ 'H NMR(CDCI;) 61,18
(t, 3H, J= 7Hz, CH:CH30), 2.18 (four d;
IH,-HCH-C'Hz-0) & 2,75 (three d. TH,
HCH-CH,-0), 3.38 (d. IH, J=174Hz, -
HCH-C=N) & 3.60 (d, IH. 1=17.4Hz,
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12b:mp 158°C: vield 33%; 'H & [¢)
NMR (CDCLY & 223 (four d, 1H; -
HCHCH,CO) & 26]  (four do TH.
HCHCH.CO) [2.68). 2.68 (three d, 1H.
CHHCHCO) & 293 (three o, [HL
CHsHCHCO)  [26.9], 479 (s, [H
CHPR)[60.7), 6.83-7.77(m, 18, Ar-H).
8.18 (dd. 1H.Jo =8 He, Jo= 1 Hz, Ar-H),
[Spire centre, 76.3] and [CO, 193.8]: MS
(EDim/zi%), 428 (M’ 28), 322 (14), 309
(23), 269 (3). 207 (7), 130 (9}, 85 (14), 77
(8). 66 (10): Acc. Mags [from ELMS],
Found 428 1388, Mol,  Formula
CioHaNa0 Cale, 4281889,

12¢; yield 43%,; "HNMR (CDCL) 8 2.28
(four d. |H-HCHCICO) & 2,69 (four d,
iH, HCHCH:CO). 273 (three d, IH.
CH-HCHCO) & 299 (three d. IH,
CH;HCHCO), 4.87 (s, LH, CHPh), 6.84-
7.73m, 17H, Ar-H) and 8.20 (dd, 1H, 1.
= 8Hz, )= 1Hz, Ar-H),

12dimp  132/134°C; vield 63%: 'H &
(7€) NMR(CDCL) 8 118 {1 3H, 1 = 7.0
Hz, CH:CH0) [14.5], 2,22 (four d, 1H.-
HCHCH:CO) & 260 (four d. 1H,
HCHCHCO)  [20.0), 2.7)(three &, 1H,
CH-HCHEO) & 286 (three d. 1H,
CHZHCHCO) [26.6], 4.12 (m. 2H,
CH:CH0) {609], 457 {s.1H, CHPh)
[58.6], 7.02-7(m, 13H, Ar-H). 8,18 (dd,
I, J,. =8Hz J, = 1| Hz, Ar-H), [Spiro
centre, 77.71. [COOEL 161.9] and CO,
192.1],

12¢; mp 172174°C: yield 53%: 'H &
7€) NMR (CDCE)Y S 117 (1,34, = 7.0
Hz, CHLCHL0O) [14.5],2.18 (four d, 1H.-
HCHCH,CO) & 263 (four d. 1H,
HCHCH,CO) [26.5], 2.75 (three & TH.

"I

HCH-C=N), 4.27-446 (m, 4H, CH:-
HCH-O'& CH:CH:0)

122 © 900) s 531 0 3 et =2 SRS Al

A0S PS5 gl ad) gl = 2 8
Synthesis of 2-spiro pyrazolinoinda-
none and 2-spire pyrazolinotetralone
12b:
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12a: mp 136°C; yvield 63% 'H & "€
NMR (CDCls) § 118 (1. 3H,J=7.1 Hz,
CH;CH:0) {14.5). 2.87(m, 1H.J =153
Hz, -HCH) & 3.32 (m, 1H=15.5 He,

HCH[52.5) 423 (. 2H,
CH;CHO)[61.4], 4.84(s. 1H, CHPh)
[61.0]. 682768 (m, I3H, Ar-H),

7.96(dd. 1H, J,= SHz, J,= 1Hz Ar-H)
[Spiro centre. 79,8}, COODEL, 162.2] and
[CO, 203400 MS (El): miz (%) 410
(M™41), 381 (12), 336 (38), 307 (11)
282 (7). 219 (9), 204 (8), 165 (9),118
(12), 77 (12); Ace. Mass {from EI-MS].
Found 4101631, Mel.  Formula
CagHaaN20s, Cale. 410.1631
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s 141
141, RI(KBr)v; 1710.3 (COOER), 3401.1
(HOY, 'H & [C] NMR (CDCl;) $1.15
{t, 34, J = 7.0 Hz, CH;CH,0O) [13.2],
1.62-272 (m, 5H, CH,CH.CO & HO)
1260 & 269]. 3.77 (s, 1H, CHOH)
[70.91, 4.19 (m, 2H, CH:CH.0) [60.0],
4.70 (s. 1H, CHPh) [56.3], (s, 2H, O-
CHz-Q) [100.1], 6.42-7.537 (m, 12H, Ar-
H), [Spiro centre, 79.7], [COOEL, 162.2];
MS (FAB): m/z (%), 470 (M", 38), 425
{13), 329(17), 373 (9), 259 (18). 292 (7).
202 (6). Ace. Mass, Found 470.1843,
Moi. Formula CasHiN, 05, Cale.
470.1842,

ASE J Y LSS S us

Synthesis of Indolyloatkaloid 15f:

ISf: IR (KBr) vi 1710.8 (COOEy: 'H &
[PC) NMR (CDCly) 3 LIS (4, 3H, I = 7.0
Hz, CH:CHs0) [61.6], 1.62-2.72 (m. 61,
CH:CH,CO & HO & CHPh) [26.3 &
50.4), 4.16 (m, 2H, CH:CH,0) [61.6),
4.59 (s, IH, CHPh) [56.5]. 5.96] (s. 2ZH,
0-CH;-0) [100.1], 6.64-7.59 (m. 124,
Ar-H), [Spiro centre, 78.8], [COOL:,
161.71; MS (FAB): miz (%), 452 (M',
87), 425 (25), 407 (16), 329(17): Acc.
Mass, Found 432.1736, Mol. Formula
CagHaaN3 s, Cale, 452.1736.

CH;HCHCO) & 2.84 (three d, 1H,
CH;HCHCO) [27.1]. .16 (m, 2H,
CH:CH0) [61.6), 4.64 (s, 1H, CHPh)
(582, 7.02-7.56(m, 12H, Ar-H), 8.18
(dd, 14, J,. = 8 Hz, Jn. =1 Hz, Ar-H),
{Spiro centre, 78.6], [COOEL 161.9} and
[CO, 192.1}:; MS (FABxm/z (%), 469
(M",48), 424 (100), 408 (8), 364 (27),
338 (18), 304 (21), 280 (14), 231 (9), 206
(24}, 154 (55). 136 (47); Ace, Mass {from
FAB-MS], Found 469.1639. Mol
Formuta C}’;HuN30s Calc. 469. 1638,

126 mp 118/120°C; yvield; IR (KBr) v
1732.4 (COOED, 16947 (PRCO): 53%;
'H NMR (CDCls) & 1.19(t, 3H,J=7.0
Hz. CH:CH:0), 221 (four d. 1H, -
HCHCH,CO) & 263 (four d. 1H.
HCHCH,CO), 277 (three 4, IH,
CH:HCHCO) & 286 (three d, IH
CHHCHCO), 4.18 (m, 2H, CH;CH0),
4.49 (s, 1H, CHPh), 6.04 (s, 2H, O-CH;-
0), 6.73-7.62 (m, 11H, Ar-H), 8.16 (dd,
1H, J,. = 8 Hz, Jo = 1Hz Ar-H); MS (EIY:
miz (%), 469 (M, 63).

“1= Gl Py g ) =2 L A

141 Jyf

Synthesis of 2-spiro pyrazolotetralin-1-
ol 14f:
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