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1H NMR DATA OF MONOTERPENOID INDOLE ALKALQIDS

[ ]
Mauri Lounasmaa and Arto Tolvanen

Technical University of Helsinki, Department of Chemistry,
Laboratery for Organic and Bioorganic Chemistry, SF-02150 Espoo, Finland

Abstract - }H NMR data of 163 monoterpenoid indote alkaloids are
presented in diagram form.

INTRODUCTION

. . . 1
Progress in nuclear magnetic resonance has been engrmous during the past 15 years.

Modern instruments equipped with superconducting magnets and improved data processing systems

allow structures of complex natural products to be completely solved. Along with 13

1

C NMR, high

resolution 'H NMR with its ability to distinguish all the individual protons cof the unknown

molecule has become a highly valued tool,

1

A few summaries of the 'H NMR data of indele alkaloids haee already been published.

The reviews compiled by Crabb2 cover the whole alkaleid field (including 13C NMR), but rely on

selected examples only. The earlier catalogues of indole alkaloids by Hesse3 and Gabetta and

1 T4 NMR information,

1

Mustich® and some textbooks, e.g. the one by Cordel]s, contain fragmentary

The present review is intended to serve as a reference collection of indole alkaloid 'H NMR data
and assist in elucidating the structures of new alkaloids. The TH NMR characteristics of the main

structural classes are presented in an easy-to-use form.

GENERAL REMARKS

The literature 1is covered from 1979 to mid-1985, with the inclusien of some earlier studies.
Only completely or nearly completely assigned spectra are reviewed. Rearranged monoterpencid
indole alkaloids (e.g. Cinchona) are not included, and for the sake of manageability the review

is limited to naturally occurring compounds and some of their simple derivatives {e.g. acetates).

The alkaloids are arranged in order of increasing molecular weight (monomers followed by
bis-indole alkaleids). Each entry is provided with the alkaloid name (the one used in the
original paper), molecular formula, spectrometer freguency, solvent and an gbbreviated reference,
Complete references, as well as the alphabetical Tist of alkaloids, are presented at the end of

this review.
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The structural formulae are drawn as in the original reports except in some cases where it was

necessary to modify the original drawing slightly. For clarity, numbering of carbon atoms in the

formulae has been cmitted except for numbers that appear in the name of the alkalopid.

Chemical shifts are given as é&-values in ppm downfield from internal TMS (unless otherwise
noted); CDC13 is preferred as sclvent. Coupling constants are given in Hz and appear in

parentheses in order of magnitude.

The commen o /R -notation of protons s indicated normally. Notations a/b, A/B, R/S,
axial/equatorial (ax/eq) and exo/endo (ex/en) are used as in the original paper. Other
abbreviations used throughout this work are s (singlet), d (doublet), t [triplet), o (quartet),
quint (quintet), sept {septet), m (multiplet), br (broad), na (narrow) and def {deformed).

Superscriptions a, b, ¢ etc. denote interchangeable assignments.

Additional data and remarks are gathered in notes. We apologize in advance for any omissions and
errors that, despite eareful proof-reading, may appear in the text. We hope that this collection

will prove useful for chemists investigating alkalcids.
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NAME: 19S-Hydroxy-20-epi-ibophyllidine
FREQUENCY: 400 MHz SOLVENT: CDC]s

Md: 340
Mz CopHagNaDy

NAME: Raucubaine

FREQUENCY: 200 MHz  SOLVENT: CDCI3

MW: 340
MF: C,.H, N0

207247273

REFERENCE: (40} C. Kan et at., Tetrahedron Lett., 1980, 21, 3363. MO: 61 REFERENCE; (41) P. Sierra et al., Collect. Czech. Chem. Commun. NO: 63
NOTES: 1982, 47. 2912.

NOTES:

2.98 m (8, 6.5, 6) .93 dad (15.3, 11.4, 7.9)

3.53 td (12.5, 12.5, 5.5) l I 1.23 ¢ (7) 3,35 d {8.0) .46 dd (15.3, 7.2)
3.12m {12.5, 7.5, 0.5} l 3.63m (7, 6.5) 7.42 dd {7.2, 1.4, 0.8) .37 dad (14.1, 11.4, 7.2)
1.76 dd (12.5, 5.5, 0.5} H 2.05 m (11.5, 6.5, 6, 0.5) 5.83 dt {7.6, 7.2, 0.9) .78 dd (14.1, 7.9)
2.12 t4 (12.5, 12.5, 7} 1.84 br da (12.5, §, ©.5) 7.08 4t (7.8, 7.6, 1.4) .29 d {16.0)
7.37 1.98 ddd (12.5, 8) 6.65 br d {7.8, 0.9, 0.6) .69 d {16.0)
6.91 1.93 dd (15, 11.5) 2.1 s .64 q {6.4)
7.18 2.82 dd (15, 6) 2.55 ¢ .28 d {6.4)
5.83 H 3.92 4 (6.5) 3.98 br d (2,5, 1.5) .10 ddd (8.0, 8,5, 1.5)
5.02 br 5 - (O0CHy—— 375 5 1.72 ddd {14.6, 4.5, 1.5)

2.1 ddd {14.8, 4.5, 1.5}
NAME: 19-HydroxyibophylTidine MWz 3ad NAME: Vallesamine Wz 340
FREGUENCY: 400 WHz  SOLVENT: COCI, MF: CophpaN,0y FREQUENCY: 300 MHz  SOLVENT: CDCY,/CD,00 ME: CaghagNaly
REFERENCE: (40) C, Kan et al., Tetrahedron Lett., 1980, 21, 3363. NO: 62 REFERENCE: (42) P. Perera et al., Planta Med., 1984, 39, 251. HO: 64
ROTES : NOTES:

2.95-2.83 m

1.3 m (2.5, 9) 1,87 dadd (14.2, 11.3, 4.6, 1.8) o 4.80d (17.2)

3.31 m (10) [ l I 1.26 d (1) 2.33 dddd (14.2, 11.0, 7.9, 2.8) Ho————— 074 (17.2)
2.87 ddd (10, 7, 7) ) — 3.9 m (3, 7) 7.48 br d (7.9, 1.2) H7 3.60m
2.3m {7} 08 m (11, 7.5, 6.5, 6) 7.8 ddd {7.9, 7.9, 1.2)
2.35m (7) .40 ¢t (12,5, 12.5, 6} 7.07 ddd (7.9, 7.9, 1.2) _— 5.53 ddg (7.0, 1.7)
7.58 .18 m {12.5) 7.30 br d (7.9, 1.2} o ‘/,’—— 1.73 ddd (7.0, 1.7, 1.§)
6.97 .85 dd {15, 11} 080 brs e T N g6 dd (1.3, 2.8)
7.18 .18 dd {15, 6.5) 374 s " H 'H 3.87 d {10.7)
6.86 .61 d {7.5) ~— 4194 {10.7)
9.13 br 5 78 s




11, 1986

HETEROCYCLES, Vol. 24, No.

(Ls)pp p0y ——————

Ly pale

- (£} b os'g
\

WOl st

(zzL) pr 82w

H
s gE 0L ——— "

s 2°¢
{21 ‘21 2} pop 971
(€ °s *ZL) PPP BL°E
(€ “21) PP OE'D

: K300 : ®Ja 88y
s - s a9 52°9
: s9'E _ - 291 o gt (£0> “5°9) b 49 49°p 2L
—_— . e .
8Ll (50> §'0) PP §L°0 B B
(5'0> ‘570> ‘S "2L) PP 4 b5°E L.V\ > 90°¢
. == W op 101"k (1> ‘s~ 21y PR g2'E —————F Ry ~C 9L
" e ~HH {z~ ‘9 2.} pop EEE .!iilq];L_
(%~ *9 *5L) PPP 88°Z
(1> 2~ "5L) p ug ££°2
$S3LON :SII0N
89 0N ‘g *BF ‘2861 Tpow euriqd ‘Buayz M pue URWIBIEM ‘9'd (GH) TIONIYIIW 9% :gN 6% "EF “1961 “§ 485 T pURIS -WAYD P30y Sie 38 L2y 3 (PP) :3ONIWI4
Eolnflutey 1303 PINIAWS  ZHW 06 TADNINGIYA Epygdytey gy 1209 :INIAT0S  ZHW 0OF TADNINDINS
056 "MW autweoyse1sa| L eAAST - IWVN 0SE ‘MW BUIWRLIYIRT *FHYN
ENTAL .
Vs _ (2L 2L ‘a1) pep vt (&g "ean) 912 P
(5°0>) P #9°L £~ ‘5 ‘21) PR OZ'E (r2 *e7ol} 8671 30 5 16°C
{6~ *20) PP VE'Y {972) 3uind mm._|/ H | {72) P56y
(5°9) P BB L — s ag 86°¢ (§°2) 3 60" L —— (L7b “27¢ *2oo) eep 82°¢
(50> 59} b 43 §v° e (67 “pe) p3 ez ——L Ay (VL7 L) PR ELTL
(50> *5°05) PP 1Z°9 ’ oLy (07€ *£°6) 10 19°L " iy pere
N o .
§'0> 50> ‘G 'ZL) PP 49 ¥5E 802 A (¢ ”“ 318072 Ay
o ; ; ) 8y ‘0°5) 0 62 s 2p'E
{L> ‘§~21) PP OE°E 9 ATV 0 11) 15
(2~ ‘9~*2L) pPP L¥'E N (5 0Lt} v
{5~ ‘9~"sL) ppp B8'Z vooL
(1> "Z~'S1) p 44 £L°2

E

1SILON

9 o0 6% “TF “1g6l '@ 48§ CPUROS WSY) R0y T iF 32 L@y ") (by) 130Ny
ofnEontey s 1903 1INIAT0S  ZHW OO SADNINDIWS
0SE MW autweuayyesLdy 3nwH

153L0N
‘ges ‘BF ‘566l

59 0N PGad TIBN T '[13P40) Y79 PUR UNuIS CA (EF) IINIMI4Tw

0°NTeHE D 1309 1INIAI0S  ZHW 09E AININGIYA

PbE MW UL pas | BAx0uPAH-yr) *IWN

3247



2~ ‘e~ 2L} (P)PP 8972
. ﬁ . bR . (ty b g9y
{2~ ‘g~) w go'e {2~ *oL “zi} (PIPP 98" .
. / / . . () o a0z
(¢) (PRlP 5971 ————~ (2~ ‘o1) (P)p s2°% s 66 v 017
£) b ag Op°§ / S 49 /671 .
0 , H . (LS} PP OO'E {(r°2L) PP 6y
18p 88'g 82 L .
P §5°E e 5 p9E $ 4G S6°f
Hwﬂw P gt 50 5 897¢ {2°8} pp 0S¢
3
HO =
(21) p 59°f — "/ _._I “ S
- [3 hatt N .
S 5672 T_uoou_ / (g .mC pp 9672 wegz uoop -0l
{1~ '§) v g6"¢ (1~ *s1) PP D57
w2g
*2595 I® P3PJ0I3Y SILON :SILON
2 0N 6LS SE6L 'TPEM EIuRld ‘TP 32 PRWSBUNOT W (91} '3INIWI4TH 0/ ON 82 '5F ‘2851 ‘TPaW ejueld ‘6uayy S pue upwtaiEk ‘9'd (§p) F3IINIHTITY
EoluPeytey oy 1200 :1NGAIDS W 00K TAININDIY4 Eg2nZeytey 1y £1209 N300 ZHW 06 FADNINDINA
256 MW SULPLWLENY = JWN 05 MH BULWBIOYILLSAL{PA 3NN
{9} P OL'6 i
s BLE 92°2 82
{671 *€ ‘2L ‘2l po3d Sp°2 o 0 — (0L} P 8L b
(571) P o§ ¢ — {21 ‘2L ‘aL) bozeL 622 b H= PELs
g pat —— 008K {c'c ‘21w aze 26 1\ N~y 191y
(€ *9) po £o'p |ﬁ (e ‘2L) p g 2ve 0 f\ 1o0es
[ . s . . .
(g 2L '21) 1112 NG -9 om.h 2974 v P
(€ ‘z1) pp 17z —=H 0t'L (52 g7 8 H—— orz
(2L 'z 1 8272 PLANS (s o=tuy s un gt ®H f// 8L
(L9 ‘) pporg — 280°¢ (z'u) e
(F ‘1L ‘21) P 8972 e P
P o ——— }
{9 “Li ‘91) PP OD'E _
{L> “¢ '91) P 42 5072
[ S3L0N n‘ TUBALE 10U LOYOUD BUG JO 141U BYL g JIWRIDY SILON
V¢ :GN £09L *E 0BGl ‘UCIPaUEJIal ‘uey “¥-'S pue PRUSEUNOY ‘W (/p) :IINI¥I43Y 69 10N 562 ‘B2 'm6l .uuum_swgwcuuca “ULE 38 511 W (9F) :3ON3YILIN
momzvm:_.mu BT m—unu PINIATOS IHW 00 :AJN3NDIY4 momzmwx_wu L] 12¢2 TLN3AT0S ZHW 09€ AININDIHA
Z5E MW 2uLoL|ewly IWYN 05t M AULaLRZOUYIAAIS © INyN

3248




HETEROCYCIES, Vol. 24, No. 11, 1986

(L *5°9 ‘S§°LL) PP 49 §§°€
(5'9 ‘5°LL “CL) PPP ¥9°2
{2 'S'tL gL} pep 2172

s0i'g
HG \
S8 00EH))
(2 '} poogB'L .

w g
\ {61} B 49 59°2

182 'y ep g —— {£ *#L) PP 167

w G e N .

(2 's7tL) P AsTe (52 .h”%uﬂa ”“.” iy S‘W,uu MN.H

{z ) b 49 2p°5 5 g 087 (1} » vL°E "} {§°¢ ‘g°¢) PP mmm.h

(L '§'2L) P Z€ £€°¢ o b9 ay (66 5 ¢) bp 58.“

{z 2 's°21) wp 26°E BloL . . = "H ; .
. (v "vi) pp 5072 EH900700 2K OH (874} P 8572

ey E 5 98°f ———” HEOROS Wy

EETE-£72 08's

{2t ‘av} b g6z

wgsz

. w5977

S310M "2§ "9y 0se 335 1SILON

9L 0N ‘621 ‘5f *ossL *"PeW CI0PLd *Tre 3@ 31304 "9 {gp) 13INIWI4IM pe iON ‘wel ‘3D ‘£B6L TROAG 3BN T (R 38 333149M9 "4 (1E) TIONIMILIY

E0fuPeytey - gy €907 tinanios MM 02 FAININDAYA Eotn?oytey 1 €903 :1nanos ZHW 00% AONANDIHI

25F iMd AULZLYD5085189 * IWUN 258 Ml UL | ruwenye | £333080 i JyuN

/

s pLE S 9L
(671 € ‘2L 21} P2 BE'2 {€°0> "9~ "9 “2t) Jqpie
(51} P os e TN {21 ‘zL "zu) b9zl (£0>) P 85°¢ (b~ ‘2L 2L} 3 49 p0°E
st — ucowu\| (€ '€ 2L} 418 {2) p ooy {9 '6~ ‘2l} @eLz
{9 *2L) bp 98°€ %) s (e “z1) p 49 £8°€ {a*L) pb oovt (t~ 6~} P4 BL°C
(£ 21 “2L “24) pb 5270 I)_l._.u,_._ o’ s JAq mc.m (s ‘o~ ‘9 _.: 149 aw.w 5 4 mm.h
(e 2y pp L' — ——=H wH BZL {£ "eL) pp 292 104
(21 ‘21) 10272 H¥ Nt N _ = 02l ! {5 “zt) pp 8672 ePliL
(1> 9 *21) PP 24°€ Hay 5 2l0°L (v ‘2L *2t) w62 80°L
H g™, (1> ‘9 “2L) PP ELE we

(v 11 '21) Py 8972 HH 9L
{9 11 ‘oL) ppe 20°E _

(1> "91) P49 5072

(1> v ‘51) p 49 99°2
{9 '21 *s1} wso'E

$SIL0N
§¢ :pN f0oL ‘S ‘ompl ‘UOJPAURAIBL ‘uey “N-'§ pue vewsaunol "W {sy) 3INIYIL3M
Eoln"21Ey ¢ an Ei500 TINZA0S  2H4 00b fAININOIMA
258 MK aulsy|ewleldI-gl < IWeN

“J409 12 PaRIOIZY iSILON
¢/ 0N *£00L ‘% ‘086 *BOJPONELIAL ‘LR “y-"§ PUB PRWSeuncl "W {ip) IONIUII
Eolyt2hty Flom :INIAT0S  ZHW OOF AON3NDIHA

25 MW auLb e nyy : JHvH

3249



s 04'¢
(L "2 "2l “21) Py v6°L

e *2L "ZL) P3 65°L
JODEHD (2 'z ‘a) w e

(L) P OS¢ e
(579) P 921 ™ g™

$

(970="H} § £9°6 -, 55

3 5°€

1192 H R _._“_Tff s lpe

(5¢°C 'Sp°€ 'S°EL) P13 ovETL ou_u §o=3_—m e 1=fhy s 2pp
(0°2 '6°9) PP 2571 =\ M 4a K

i .
(="M b 29 s — ol |

Z5E MW auloewfe0s]-¢ :InwN

(59 'z1) op as'¢ ™) (2 “¥) s 49 25° |
¥ e .
4§ 2 'srLl B .
(€ ‘2L “zi ‘21) b 4q 197y l|/mw,. H s ag gg ¢ . *, ;.m = HaJB = pseL e
. . H 't tB2=n) pore — | & W Ll o
fe'a)pe e ——IH HE (£ g vg . H
(@ 2 3 ez HY¥ SN N~y o 62 "6'2) » L172 ~— (£°¢ €8 '8'81) 13 1577
(v "0L) & prg-ge Ha _ \_ Tz +99e N (¥ *9'6 *8°5L) P1 26°L
(1> *8) wprg-€'¢ H 7™y N fob s (z'zu) oze
(> 'p ‘91)p 2q 092 — ¥ — {z'21) b 162
(8 '0L *9L) PoP 0O'E
B ‘08 49 235 *(51)9-Cu3 40 quswubisseas uoy 1g3u0n $310M
zpcmw H 051 ¥ ‘0861 ‘uSLpBUEAIal ‘uey S puR eRUSTNOY W (zy) I3 42y 2 ;E N Ciesy ‘8T *omer %ﬁﬂ STE9 s3L W (2) 1 30NTuaA3Y
o 1202 SINIATIOS  ZHR 0OF :ADNIADIX3 0NN 1002 FLNIAMS  ZHW DOE AIN3NDIHS
R auoyewle-1da-gL-05T-£ :IweN 2SE MW LBUL[N38405 LAX0UPAH-91 {1 IWyN
s bt (e e
{zL) e 2ty
(1 °2 *21 “2i) PPy EETL 16) P 805
(1P s ————\ (v 'zt *21) PY 0L (6] b £5' _._v\GI
(9) P 260~ N I00EHD {z “2'21) W 127¢ (6% * uq 0. H\ ¥
(e ‘9) pb gey EH)4le  |oHA (2 'v) s Jg9s'y t) p (8 o 268
(€€ 2L "2 a0z —\HT H s 49 5g () b aq
(£ '2t) mp 29z — = ov'L
fzL *21) 1 9572 n.,, N™ e
e (gL *HZ) P wpgty
{t ‘OL} wp'E-£'€ H o et .
n , {{="M) 5 uq w 5t 2
(1> *g) wpp-grg ——="N y= "y gy's w ez
b e y —
(1> '¢ *s1) p 40 £9°2 _ wae
(8 ‘0L “9L) PPP 20°€
sa10 ‘uaaLh J0u SUDJCAd ANOJ 30 SIELYS YL STUON
tSIL0N . —
64 :on 2080 “BE 0861 ‘LOIPAYRAISL ‘uey “y-'§ PuR PRWSEUNOT W (/F) TIINIYIY £.2,b2 WN: o ST T6E eset coLumw:mﬁ.w_ w.___”owuw oL N—wz hn.”.h. uw”““w“um
H ) H
P2ty Eiggy 1IN3AI0S  ZHW OOV FADNIND3NS OIS T 10 . v ik v
266 MM UL | N]3404PAYIP-9i ' Z-KXOIPRH-EZ <IN

3250



HETEROCYCLES, Vol. 24, No. 11, 1986

(L~ S~ *vL} (p)PP 6¥°Z
(Z~-*0L *w1) (pipp 2071

f o (1~ 'S oL} (pIPP OEE

(e~ *5~) (P}p £¥°€C
(L) p4a g8'f ————=

(21} p aq vz
\ SELE

{e~) wegz 3 (6~ "2t} p g 2872
ST TN H300Y ) )
(21~} w421 |\w...z_.. m_._x_._\ {z'05) p Ru L5y

[{)bagzz'g — {8} P 19T ;
40 €28 ————=,, 'y . GE "0 H H 499674
JPN ¥ 0z (270> "¢~ *e-) w :HF ulxs S2°L
R L~ p——
(1~ “§) {P)P p'f ———" xVM_ 9L°¢ b L N 0 R———_
s £9°¢ 3003, ;' oK (e be el SHsHe SHa 05
(5 *21) P 5572 —_— et /N e
“2L) ()P 5971 Ut 't UelE
(ST ‘LB ' jey 295 ‘sjuswublssead Jog :SII0N
ve con €081 ‘3 ‘sgel “SSTSRIGIIE T35 eeuseunol W {01) ‘INIHI4T ¢8 oM 2tz ‘bR ‘2s6L TPaw e3ue(d *Tv 38 Busy 'Z°x {22) :IINIWI4IY
W Zy s ay TL003 INIAIGS  THA OCb ¢ oNINh3ES EoPnPoytey 1000 11N3MI0S ZHA 0OV AJNINDIY4
25€ M SULpLYILAGENY Iy a5t T SUIPHAPUAIOIOND-E I
(g~ b ") PPP €871 S §LE
(€~ *€) PP BL'E (€ *0L "pL) PPP D6L (i 'L 2 ‘e s w90
(¢} (pp}p 6571 {# ‘ou) pp6O'¥ (L) pg9L —\ (z ‘ez paaoe
(2} b 4a 9275 *aa e {9 poe L — - JO0FHD (v 21 ‘2l A3 pLCL
{9i~) P 49 £5°EF £ {1 *g) b ag pi'p £y 9 (e ‘21) p4a aL'e
(91~} P 49 p9°E SETE| bty e st} poA9 62 H § 40 06°¢
st oLve (1“0 9 5711) 3 9872 .||/u.|..ﬂ,,, {\\ 8e°¢
(200 P B9°E 8p°L {b *S'LL) PP O0'E H N~ ™ pl'd
(z1) P 8SE (9 '9i) PP 2L°¢E (s'¢ ‘1L ‘L) Py 2972 _ = pl0L
(1~ 93 (R)P 2€°% {1~ “9i} (P)F 8672 Gy udue H oy 507
(1> 's9 *s1) p4g gz ———— _
{1l *sl) wo'e
SSI10N i§3L0N
£8 0N “6LS ‘SB6L ‘POW EIUELQ ‘1€ 3@ eewseund W (L) :3INIMIAIY 1g 0N 091 E ‘086l “UOIpSESIBL WP M-S PUP TRUSRURCT ‘W (¢p) PIINIMIs3M
mOmszxwmu T4 m—uou T INTATOS ZHY GO0P AININDIHA momzn_mz_‘mu T IW mBn_u Y1INIATOS W 00 :AININDIHS
258 MW BULPLANauk|0g : JWuN 258 MW BUIDLILUNEAOS]-F S IWYN

3251



(€~ “E~ ‘£~ “€~) W G671 {E~ “ZL) p g 09°2
{0i~ ‘6'21) w g9t / S e vy ey e
(5~ "672L) w 28°L N 147003 (g~ “21) P 49 671 (S50 *f v '21) WP 912
N\ N (s o} p (21 “2r '21) b z51

{2°0> 'S~ Ot~} PP 40 fp°1 s (270>) p ev 29°¢

(z1) wogg § g 98¢ (s'9)p {s*r ‘aL) 052
(2i) was'e ey (579 *zi} bn (€2 paq e
ey L (€ v s ‘aL) p 4 s 4q 98°¢
(e~ ‘6) P 49 J80°2 g0°¢ e t21) bo 50° vt
{e- *6) P 49 ,46°2 et ) mm. 2 mp —_
e |0 e —
W 2E w 8E b
{9 “iL "SL) PP
{1y *p "51) P 49
‘6p "oy 43S “su0joad 311Pwoae 0 juswuBSSEEA JO04 ISILON
98 0N "zr “TF *186L ‘F3vpaw Equeld “TIE 18 wey '] (¢8) INIAIAIY w0 oy s " L TS "S3L0N
H d ‘uey ty-- o eRws - H

Falu2yt2y g F120) 1INIA0S 7MW 00D CAININDIH R w“ dpa3aL R vm_awu?ﬁzm;ﬁoms__: . :o: TN
PSE MW BULLBAOL JIGIY  THYN ) ; W 00F *AONINO3IYA

25E ‘MW SULUOIS | ROUPAURAZI] = IWEN

52
150 “¢ ‘v '2L) w62

{t ‘s ‘oL) ppp (8 'vL) pp £0°¢

3252

(571 “s7¢Z) pp (0L ‘1) pp 0p'E (s0) poss (21 'z1 *2l) begy
(g4} b 5 9676 (£) e ev't (F ‘e ‘20) w05°2
(ptip e (9 “Z)pbOp'y (£ '21) p 4g gp'¢

{S°L *vl) PP t2¢ (€ 'v '5'9) s ag 222 549 449

s 0t € “57ZL) PP (B°2 v2'L

(b ¢ "2L) pop Im_._v%_._ 10053 oy ;..m“N: PP 1L 1

ez — 5 g5z (1> "9 *21) PP 00'E Q50°¢

(24 "o1) PP L2°E !»\ {2t *21) wgy'z .
{£ 's1) pp 2972 (9 *zL *sL) ppp £6°2
(1> *S1) p 49 4972

(250N 09 ‘T ‘1L TPOAg TaEN T “T[® 35 buay "7-°x (gp) ..muzm“_““m“ & ——— 308 1% pERioR (SILON

Eolu¥eulZy 1 €500 11n3a0s ZHW 0D FAININD3 E2p2 ia o BL RS TUDIPRURAISL TUEX NS pup efuseunay W (L) TAMENILTH

: : 4 w¥utcs ru 1202 TINATOS  ZHW OOV ADNIND3HI

258 MW BULSEqOA *IWYN

268 ‘MW BUIDLILUNEY : IWyN




HETEROCYCLES, Yol. 24, No. 11, 1986

§ '5) w9s'Z s I5°E
ST —— (¥) psoe ¢ UL . } _\ w g2y
(s ‘v1) pooBy'2 3 S 46 068 - PP B.m s 1 H Ay e
(2L ‘L) PP 142 5279 {s "5 *zl) pp 43 267€ HO®HD Z.-J00FH) w iz
. (59 PEYL — - s Jg §'E
e v s s qu e Mw “ (5'9) bagsg — - s 49 €28
19 6L) PP £9°L ——— - )
> ‘ZL) P 49 08°C 1£°L
(512 "6L) b 40 2670 HolaH ke M“ ”v M—w P ag B0E S pLL
_
(¢ L) 1860 ——~ {9 “s'z1 *§71) pPR 002 e H oL
. . ~7 HO e v te- . -
{¢ *¥1) b 4G 58°1 (570~ 'S “ST2L) PPP BL°L (lm a7 *21) PP £i°E \_._ A ot
(£ *%1) b g 5oL (5°0~ g “01) PPP 06°2 (v *21 ‘2L} PEP ¥8°Z _
' ‘oL *§TZL) PPP it°
(2t} e E.N (s *oL *5721) L2 (55 2L ‘1) w 0°E
faarpaue li~ 'y *51) B 49 89°2
53108 RENL
26 0N "g61 *TF "1861L *"Pan =Fueld “"[E 33 uey "3 (0G) FINIW34IY ‘692 ‘EE "1851
€n2, 92024 t 2 . b 06 ‘ON g T4ag CCpuRos Cwey) B3y U [B 3@ uey ") (vb) TIONIYIAAY
O°N“H“0 M 120 TINIATOS ZHKW 009 AININD3IYS €232y 1 an o NS 2 00 £AONaNDAS
PEE MR auycpuedLdy-02-[+]} ‘3WvN P QAL 152450513 103-01 * T
{s ') w62 ] st (6°2 “5'v ‘S°EL) pop mm._
PP 49 88°% uj f _ {21 “21 ‘21) PRP 2971 (5 p)wotz - s g0°f
(5 *¢ *2L) ppag §6°€ HO?H].Z.J00%H) (b *p ‘24) pee 9272 MO0 e m:uoou\\\| (s°e1) (v joj p o5z
15°9) b ag gg g ——————— H {v ‘21) P 43 b€ wor'lh ——— |y ! HoHY s oLy
(5'9) P {974 ’ s 4g 12'8 WOETL-0EL e A B A \|[||l S 49 98¢
. . e . ; .
(970> ‘ZL) B 40 G°E ——— H 82"/ {62 '5'9) 0 06'f ——=y Hey . Mmhf mmm_:unn ”H.M
> - — 3 —
570> "2l P 49 9272 |1!Ir_._,\ _ _ /_ (1] {5°9) P GE°L %L “ .
(¢ ‘2L) wae2 /\ s0°¢ {1°6) w 60E-10°E |//_._r@\ — (571 5" *§7¢) PRP LL74
(1~ “5'5 ‘24) pp 1'E —r— : 4" "H L (6) P 2L e O (571 '57¢) PR S22
| omp
(21 ‘21) pPP £9°2 _ (L) W 99°E-20"F e .”” ) v oL
(6°6 ‘2L ‘st) w o't HE e
(i~ 'S1) P 4G EL°2
S3L0N :5310M
6 (0N 692 ‘T ‘LB6L Y8 495 ©pueds ‘wayl e3dy fUL¥ 33 UPY "D (bb) IONIEISY 68 0N 152 ‘D5 ‘w86l TPAW EIUFLd TLT 10 BJ24ad “d (Zp) (IONTW34RY
B9 2y 1200 :INIATOS  EHW 00V 1AINIADTY: Ealu¥ytey s Elo07 TINIAT0S  ZHW OOE *AINIRO3MA

¥5E MK BULHLALISIISOSL-7-4d3-91 *IWUN

¥SE MW Ju|uRaUAIYLEI-HEL YN

3253



(€~ '2L) p 40 09°¢

R .
e S B b / L
4 {01~ ‘8°2L) PP 49 §5°| 13 AN LR N ]
(5 ¢ *2i) Pr 44 §6°% g92'2 ~ 598
e e . e . .
(5°8) 8 19°L suq 16p ) (G~ '§°ZL) PP 4q 26 _lfm_._ L Iz_._ {2703) p ey 8g°F
(59} b 19 po-s ] (203 "5~ "o f0ud e Gq rrTL — H 5 0 £

s . £48.05°8 (~*0) b g 009 Ha| F H e
(S70> "2L) P 4G E6°2 8 () paL=" N N .

e . . Y
(80> “2L) P 49 b5°E o (6~ *6) p 4q gz 1O 5 | P oL s

uQLE oLty e - z/\ -

s X (e~ 6) P 4q 867 — =Yy AITAS- 8k L
(L~ '§'8 *21) PP (2°E gbe wsr'e AHoyey *Hy -
{8 *2i ‘2u) PRP SL°€ a et N v

(575 ‘2L *s1) w o' 9 ¥
(i~ “¢ *51) P 29 §5°2
TSION ‘6 "JoH 935 'SU0104d D{JTWOJR [0 JUIWLG|SSESJ 404 ISILON
c2 2 _Wm 0N 692 'E ‘lmsl g a5 - pueds Eﬁ RI0Y LR 33 uey "3 (vb) IINIYI4TH v6 (0N 2t Tk 1861 *“poW TIvRlg [ 12 uBY ) [/£) (IINTYIITY
0 %utes 1 1303 1NZATOS  zHW 00V AININO3H EotnP24t2y 1 E1500 INZAT0S  ZHM 00K tADNINDIY
PSE MW QULNIALSILSOS]=F { IuyM PSE MW 3ULURILAY 1 IWYN

{L '€ "€t) pPP SB")

ST*_: s uq 07 £47003 (L %ed) epoge2
LRt ll“/_._ . "  — 5 8¢

(2724 *L2L *22L) eep
w

w82
(2°F “6°pL) PP 22°¢C
(6°2 “6°vi} PP £9°2

u IIIJ:I

H H . l(ll
* m._ . = H="" s mm.m EFSRE} 5498
tey 60 - N (8] gi27¢ {6:L) P 4q wzys
vEL —7 / _ = {8) gL7¢ (6°04 "6°0L} PP W
west HO N P (8) g9L°¢ w woL s
{sU) pagoly H Ivn_._ xunx N . 5 N el
-_— i
/ (H2) wig w oy
(¢ '€ty Ip 02'¢ u
(s *€1) ap &5°¢
“uarib 30u dnoub THiogd Bul 1o 3314s ayp 1S3LON
“v6 ‘5961 “SaL0N
T - = ION /L VO “ogel ¢ R ag uBA “y° :
I T e 109 s o e Tt
E?n¥%' e - INIATOS  ZHW 00F AJNINDIY4 vE e ' mEESS_&.E -

PSE MW QULDLJBUCICIAX0APAH-HE * IuN

3254



HETEROCYCLES, Yol 24, No. 11, 1986

(9721 “£72L '2°EL) PPP pL°L (L€ ‘Db ‘2% “8°S “L°2L) pppPR 0% 2 s {1 .uuua'J‘a.J/; (t) P 6a"2

5o mw..rm.o.mm mo.qm_wzm: pPRPP B.F|/ \| Mﬁm .m.z“ PP 6LZ nnm .an w1972 ll/_._uoou 548 9678

- i PPPRPP 8b° | —— S 270 ‘eTeL) PP 292 2l ‘pl~) wo657¢ £8°9

mmn%%,%m&FvgnaT :ﬁ :w.o\\ll| $6'F 18 S 49 1ZHN 00§ 3P vaé.mﬁ.ﬂnhmg Ny —_— 9L

l£°2] 3 9870~ N J00Ep— T 8t (9 st} pp 85"t ———H 68°9

{9°L "$'¢ ‘670L) PPP 997 2—=H UR:T ) (52 *si) p uq (8" ———H" €2

{201 *6°01) pp sl-z—<HS "N z = Wz {{ L) 1960 —— / (9 ‘521 *§72L) ppp 90°2

(56 ‘2"LL *0'pl) PPP EV” m|\\r wzLs {£ ‘pL) b ag p5°L — T_n_x :I eI/| (50~ °S 'S°2L) pPP LB'L

(9'0 6°9 *0"pL) PPP ¥ H wzLe 12 *pl) boag gyt / 3\ | (570~ *9 *OL) PP §6°2

{9°0 “6°L *S'S “E°9L) PPPP 6 N.uuuuun\\\ \ 10> “6°L “€°Z “8'S} PPPP €' (2L} p g2 (5 *0L ‘s°21L) PPP 642
{e'2 *6'9 *2'LL *£°9L) PPPP 00°E (2L) p 86°2

‘€9 )ey OS(® 3L ISILON

‘164 ‘5 ‘ossL ) iS3LCN

0oL G0N “Uoapaue.ial ‘TIE 38 woag uea w'L (8l IINAI4Y 86 0N 561 *Ib "1B6L 'TPaW BIUELd TTLE 12 uey ") (05) :3INIYIAIY

Eo?n%4t2y 1200 :1N3A05 ZHA GOE *ADNINDIAA fonotey F120) :INIAT0S  7Hd COP *AONINGIYS

¥SE MW AUIWEDR] [ IWYN PeE MW aul|opued-(+] IWYN

. ,m.q ‘gee) 042 (5 ') woe s 9Lt

{67¢) 0072 |/ (571 *s'y .3: PR 6971 pp <1 68°E } (20 ‘2L ‘21) Pop 2iL

(8'6) p 82" —— (870 6%} b4 2w (50 *20) wp a5 — H (v ‘v *2L) PPP £1°2

Hm.mv ’ oo“n : quw (579 b 4 BY'S (v '2L) p 4o 99°€

o s et (0 w0 w0 0 193 (591 p o0t i

EIS . R, . (50> 'ZL) P 49 28°¢ ey

» mm a. w gL} pp Nm.m Ak._ ,@.h .m.hy P w_.h (570> 'ZL) P 44 16°2 a1t

(9% “¥EL “vEL) nnm Mm.m (80 ‘v ‘”.M“ w” Mm.w (v “21) w992 oL

{1~ *§°§ “2L) PP 6L'E 8p°L

{9°% *5°pL) PP E9°L
(5°9 “p'gl ‘S'pl) 5972

/|| [6°€) P t62

(21 2Ly wpeg
(5'6 ‘2L ‘Siywoe
{1~ ‘SL) P 49 9¢°2

66 10N
Eofudyley
956 M

*Z@ Y 39S ‘IULXOULIIRND SR uMoUY 0S|y SIION
‘216z ‘If ‘2ssl

TLNu0] CWSY) TY39Z) 13591103 T 18 43S "4 (Lb} SIINIYI4TY
TLNIAIOS  ZHW 002 :ADNIND3YS
Sutuiegnaney IWyN

S3L0N

6 0N "692 ‘S€ 186l
£ty

bSE MW

TA3S CUpueds ‘way) eIy ‘TP 13 uey "3 (pb} 1IINIYI4TY
1903 1N3A108

ZHW 00F FAININGIHA
AUIYLJLEFLSOS]-Z7 *JWWN

3255



(1~ "5 *w1} (p)op Ly (e~ 1) (pipp 9p°1 St ———\ (z~) pesz
{2z~ S} (P}P Lb7E {1~ "oL) (a)pp Gp'g (2~ *51) PP #5°2 43007 \\ s 20 96°9
0y pagagt —— N (s)psie {s1) v 22 H\\J,fmx 0FH) -
{2) b 49 52°s $ 852 (¢ *51) b 0oL JHaln gt -~ s 808
9P pe°E £9°9 (£ *S1) bp goe'e BE'9
LR 8¢ (£ 't} 3 e9°0 8 o
sz Ly {(z~ ‘0L) P 49 0¢°S S~ (1~ *s “§L) 9P aq 9271
(1~ *s} (p)p 6o'¢ £ (z~ ‘s *oL) PPp 8275 — H% 4 (£ *01 *v1) PP $0°2
5 59°¢ (2~ *§L) p 4g §1°f m L (5 "0¢ "2i) pPp £9°2
(s *21) pp 9572 {2~ ‘s ‘5L) PPR b€ I~ ‘¢ “2t) PP g 20°¢

{1~ *2L) (pip 99°L
:SILON

:SILON “62€ “BE ‘0861
P0L GON  "£05L ‘EZ 5861 ‘S3LA004318H T{¥ 12 PewsRunol ‘W {OL) :3IwINITx 201 GON'D RS T PUESS "LeW TIY URY N-'S puR TewsEUNGT ‘W {ES) :3IN3Iadx
92022y g £1300 SININ0S 2HW 000 tAONINDTHI EalnZ%y 1y €200 :1han 108 ZH4 OO < AININGINS
99 MW ot Fewpdula = yN 99E MW BUIUOS (2GR IAXOYIFN- 11 IWyN
&'y *6°9 *2°¢1) PPP 81°2
(22=r1) w {9°f Lzl “etgr “2°pL) ppe 6%‘2
s B¢ £4300) ————————— s a0l (Pt 89} PP &Ll — /n__._ \ {(Z'v *L°z) ee gl
sy P9z ——— g (&e)peg (g-9) b gy's s g 128
{5°5L) p 1672 H (670 "€"¢ '9°¢) pRP 6L/ (k1) P 49 68°¢ “I (8&) P9z
(51} P 956 ——0H] ——  (p2) 12879 (vL) p a9 sivg ||\m\:_m_ (8¢ ‘g 2)pp oLy
(2'2t) P 69§ —— leedpaty $ 92— —= ¥ (g7¢ ' a) P8l L
wgs — e 992 54067 ~— {82} p g5t
DA NN W pee s 512 m:uoou_ /(rtl {8'0L ‘o'pi) oo gEE
/ll (- TR I F- R (22=03) W 60'¥ (v'8 “97vL) PP £2°€
(6'9 '5°41) pp 62

153108 __ iS3LoN
EGL “ON "6£9¢ "5E ‘€66l ‘UBIPANEIIl T 33 ABAUpRdOuamw S (pg) :30NI343 e z.gp 0L N (00w “EF GBei "'ASif 3N T TTL¥ 32 xeag uek yL (@S] FINIUTI3Y
9024324180 ¢ a4 1307 LINIAOS  ZHW OSF G AININDINS 0Nty 1202 FINIATIOS  ZHW 0OF ©AININD3NA
99t M QUL |Kudoy3 1y * JHvM vSE M LOGLIRA0R 3uum

3256



1986

11,

HETERQCYCLES, Vol 24, Nao.

(572 “¢) pp 0974 ———"
Wopg —

w{sE

{pL} P g 2p2

-~ {€ ‘¥l) PP 0671

(8) P 95 ¥

(572 *£1) pP 80" SH
{elepe °H —
w9 .y

1l
ib *o1) PP 202 —— ¢ H

S ZWE "

x
HIGOJee oM, —

wy9E
/ —  —— “gv¥} b 0D'E

(8¢ pugd
(e ‘s¢)ppoLs

(z) p t6'9

W gz

(k> "t~ "#i) PPP 2970

(1> ‘£~ ‘o) Wy {t> *OL “vi) wS'L
(L1 g~y u Nm;||1.|/ {5°0> “L> ‘oL) (pp)p S9°€

() w et HYH {§°02) (p)s 2472

{yw M H H /e s8¢

e '8 99°9

(1>} (P)s 514

{50~ (P)s B9

{1~ ' ‘o) w 92" L
002EH) s 6L°2

H
(S0~ ‘v~ *9) (PIPP (02 Hy
(5 '2L) PP 681

(L~ "2} (PIp 5172

15I10M
. s s — "3525 12 PapI0IZY ISILON
,.omzﬂ.mx_m%u_ w” phL "OF ‘€861 “podg :zm_uqou "”zud.\_m._%wz[w;u NI“_ ﬂamﬁv Nuw“wwwu - me ion “cosL “£3 ‘casl .ﬂgm.j vewseuna "W (O1) ©IINII4T
’ ) 05NFHCD 1903 ©INZATOS THW Q0P T AONINDINZ

09F MW 3ul | Lwwenye | £3230apAxX0apAH-0 © JWyN
B9E MW auy(ewle | £183y-0-£5 IHVN

(£t gr11) poag 1e
{pLmp} 667L {v'z *97LL) PP £5F (e~ ‘¢ “pL} PPP 6271
(r'9) P L S W mx_u.\|i| {B1=02) 6571 (€~ *c) PP 22°¢ (€ ‘0L *bL) PPP L6
(2°7 *9) W v3'E ———~J7N 0 _,.__z 0=) ——— (Z6lP g () (PP 294 —— =i N H ¥ (b ‘oL) PP LY
(b202) 0L ﬁ|\!_uxs x\z\ (5'2~) 99 {Z) b ag 1g§ /1y s 19%€
(g “971L) weg maf.\u _ = 0L [91~) P 4G 95'E — vl | [\
(941 ‘21~ 9 NQ P> (6°2~) £2°9 {91~] p 49 10°F ¥ N /_ L e
(2°¢ *vr2L) s0°2 {80~ ‘92~ £9°2 $ 208 —E3003 _/.\ 60 ¢
(z€ ‘vaL) e —|\\ P (s '6'gal)usgez P 19—\ 6L
o'y %6 '2L) w 59" N||\\x< m:f«_._\\|| {(9°% “v0L '9°7L) u bE'L U 7 L S N (9 %91} PP LL°E
(5 '9°0L ‘97LL) wpZ m||\\ (1~ 9) (PP 92°7 Ho? '\ ‘1) (PP 672

5 £

‘uaalb jou dnaub |A3208-N Ayl 3O 14145 Byl ISIALON
w9t '35 “186l 153108
0L 0N “"poW PIueig ‘Jouebuy "7 pue asselde) W (gg) :3INIYI4I S04 N "6L5 5861 TBON e3ueld (B 39 Pewseuno W (9L) TIINIyI4IY
Eo?nB2%es 1y €130 (INIATOS  ZHW 09E fADNINDIYI Eg2n9eHEey tau £l00) TINIATOS  ZHW 00Y CANINDINA
Q9EF MW wz_vzm_n_mo:;u.fum;_._qu.o._xawuq.mz T IWEN 99E MW auLoeYdR0A : IWYN

3257



(0°EL '0'EL 'O°EL) PRP

{0°€L) P g u 9z SR —————\ (v) P 20°¢
v (1 ‘eoype L2z (s ‘s e tv2 £H100) R
(€79 *9°9) pp (0°% "E"yL) PP 5972 (24 "vl) pp G272 089
{era) p £ ypoiy———————— s’ (6°2 't 's '9 “21) wegs'L _ bl
(0t P g "R (9 's1y pp 2£71L 38'9
(0*tl *o°1i) pp WL {672 '51) P 49 /871 ¥l
“ wels (ed ozt (g 's'2L “s*zL) pop 67|
u wels {£) bag sty (570~ 6 ‘§21) ppp £¢'L
u w oy (2L} P wp'2 (5°0- "9 'OL) PPP Q6°2
u (z2L) P 8pe (S '0L '§'2t) poo 1102
153100 .

2Lt N see B veel UGOpaYeaTer TTE 38 yesg uea tyop (gl) G3ONTILTY ) ) e - - ) iSILON
FoZn92y\2y 1 Ei509 :1n3nT0s ZHA DOE AININDINS PR iy 1 °TF "iselL o Fgrd TLE 38 Uy 10 fos) AR
OLE MM S LEITLCCOIDEH-SEL I Q°NTTHCD W 1303 FIN3ATWS  ZHW 0OP ©ADNIRDIHA
OLE MW aui |opued| da-0z-Ax04pAH-6L : IWVN

s it

(e~ ‘21) P 43 09°2

e~ ‘g~ “E~ g~ w02 s i€
- {6~ ‘2L) P 49 8671

{2°0>) P °u pB'E

(oL~ ”N: u ummuﬁ —\ fuoohu\l
(s~ 2Ly w 2671 sy ¥y m_._m_._\ —
1

{5 "¥l) pp£572

(2L ‘vl pp 2972

(5°2 ‘¢ "5 "9 "2t} wog'y
19 '9 'Si) ppp 8B'L

AN (o} P ¥6°Z
Zuoou ————————————— 54168
q H

b 89
W = 944
20> 't 01 BP A 9y L S 49 9% (872762 "SL P 49 89" ——~ = > 689
{z)p oLt 2 (0 *o~ 2y wggrg —— HY €2t
. . H

(i~ *2) B a0 BLp 609 (v ") Ppece —Howw . N / HON_ (2 %5721 *5°ZL) PPP 86°L
(£~ '6) P 49 ,18'2 (it prgge —f o B H "H (570~ 'S §°2L) ppp 6474
(£~ 6} P 4q ,86°2 0679 (52 ‘¢ 's ‘9 ‘e-)woatt |Ji\\ / N {370~ ‘9 *OL) PPP 96°2
u se'e U G0'E s 'z} ppoete (s ‘ol ‘s72L) pep 29'2

W osLg Wgl’E {€ *21) PP 9E '€

SILON .

LLL ZON ‘21z ‘BF *2861 “"PoW e3ueld T(B 38 6usy "Z'x (22) ¢IONIWISI ) $S3LON
$.2.92.12. - £ i . 60L 0N ‘S6L ‘TP ‘LE6L “paw BIUR(g T 39 uey "3 (0S) IINTWILIY
0NN C cam 1202 :1R3IAT0S ZHW 00F ADNANDIHA N REN S,

04E MW SULURAUAIUAXOIPAH-0L © JWyN . 1303 LN3A A .

0LE MW

JULLACY }LPRIULAOPNESd AXCAPAYLI-61 B -HOZ i WuN

3258



11, 1986

HETEROCYCILES, Vol 24, Na.

(97¢ ‘5°2L) PP 6571 (s'zi} poL-2
(97¢ *5°2L) pp G0°2 {s'zL) peve
{972} 1 66°0 H H3008) s 58°¢

g e———— S 492

(P'6) P 4988 o_._om:U
e s

(8" *t°6) P 805

S L (5% 'S "2L) P 5272
$957¢L (21 "2l “2i) b st

p 2.,]/ 005K {2 '6'% "2L) ppp 812

(z79 “z1) be 6t°v £, (z ‘au} op 2e7¢
u onégn LT ]

(2 *2L) PP 60" E—eri] {£'8) P Sitt

(57€ “2L) PP 1L72 ———— {872 “c°8} PP LL°8

’ = 0'Z '¥°9) PP BS9

o _ ”q.m .a.ow op 80°2 {e) 1L *gpl) o pgra————Ha Q-
S 49 b0y e o . i ; ) )
" L e s §°¢2) P 06"9

W op-p2 (0°z '9°3) PP 80°¢ (1L *57vl) PP £572 LY {s'2)

u £ g-L6 ¢ — 8 r
(5L} P 49 ¥9°2
"Sh0audddE BQ 01

sWags HIQL)D pue HIG)D 46y Lasih S1huys |e31wadd #yl o ug SSILON :SILON
9Ly :oN  £8 ‘IP ‘£86L TPOW eIUELd ‘TLE 39 y39g ues ‘y°i (£5) SIINIYISY plt GON (£82 5P ‘EE6L TPAW RIURL4 “T(P 13 21400d4d4 "y {95) 1IINIWILTY

03n%ehE2y EL300 (INIAW0OS  ZHW 004 tAININDINS YoPFiey g Floaz =1n3nt0s ZHM 0CF FAJNANDIHA
29C Md BULWRDUL ADJPAYID-GL 9L -AXOYI1BK-2| - IWYN 8L MW BULILAY SIWYN
(8~ ‘g~ "t~} wELL (e~ "2} p 43 972 (0711} p 8o ®

(01~ ‘21-) w4851 / 5 5L% (B PR ————— N
1§~ “Zi~) w umn.F]/ £17003 {g~ ”m_.u P g Nm”_. < 50°2 JquouOIaI s 0g°e
(270> "5~ "¢~ £~ "0L~) PP 4G GE"| sy Yy SH a_.t.hl\| (2'03) peu O2'e {62 'a L) PP i8'E —7 5 49 69°8
(e~) tp 09'L H . £ sy (zz ‘6s) P et — {2°L "6"¢) P g 287
(£) 1 46'0 — 9es (6'8) b ag 1g7s — (2L “6°¢ “5°¢} PP OLL
(4~ "2} bp gp-L &t {°51) p 49 gr7¢ —=H4 N _ ——  (2°L ‘6L '6°L) PPP 2L
UEETE s {2z *s°st) bp g9°f ——=H (2L *672) P 49 gb¢
Pe'l=Egy H H 4 LI szl e gy ———— Y (62 ‘879 ‘0°€L "S°6l) PPPP £E°Z
(6~) P 49 502 —u u,0e (se)psgy — 7 {26 “STLL “§UpL) ppp 40 £0°2
u ste uge's (2'S “0°€L ‘0°EL) PPP 0O'E
u gSEE {89 “0"£L) PP 49 8872
53108 3 - 530N
Gt soN  2iz “BE ‘2661 TTPRW EIIELE LT 38 bus -7y (27) SIONTdIAI ‘0N 1152 T03 TYEBL TR TILELY T 33 43434 Td (20) ANG¥I
£t Dy 1 £i009 FINIMTOS  THH COB °AININDINA T 1302 INIA0S  ZHM OOF :AINIADIYS
786 M 3U1P 1 4BLOIDD- ( |KY1IFXOIPAY-G)-C : TNuN MR 3ULWESA| [BALAIAY-0 1JWON

3259



o usresse l/ P {€°2 “L'vt} PP 29 1671
(€72 "L} PP &9 —wr 9 (€72 '8"¢ *£7pL) PPP BF'Z

(st pese 5 Q90°E
{1~ S1) p 19 827 (1~) ¢ 49 g2

(L°4) b 6475 H o H (8's) b 19 (¢ ‘6 *21) pep “.NII/ 43007 s 1q 988
(oed b ag e — oy T ow™ (b e) P L6ece (7872 "2h) PRl pOE L NSy 0%HD o
{04ty psie IH - (b2 ‘o e) 1 mf.h 15 6 ‘DI~ w u%.ml\m//wﬁ.: = —— e s E
(0% “L'SL) PP 4q £17g H (02 *9°2) 1 06 2 (6752 "01=) b 520 e Y 7 A 679
w8y E-59°¢ H g 7 v e amm.h £ '€} 3 B.ml\mn "_‘I u SH oLz
('t “bi~ 'bL) PPP 65°2 ||.l|.ll|m.t: H o ~— mmmm.w (2= 't ‘9 0 26 1 ——= ] N ~—N— (1~ 'S “bL) PP 40 2£°1
w9z ||\ﬂuo\8 M et (6 ' '8 W g | Sy {¢ *0L "#1) PRP 00’2
sorp — 0/ \ () B tee (z- *5°¢ "OL) PP 49 ¥5°Z _ _ t (5 *0L '21) PPD b9°2
(¢~ "t~ “OL) P 49 L¢°2 f= "t gty paachg
*SAL0N

021 10N ‘o0r *BF “sgeL *TPEIZ TTEN T “TIF IS yeom uer "yl (25) ¢ ISIION . '6LE “PE '0B6L ‘g T2
vcmzmmxmmu o o Mwm “uuzumwmuz - WM— TON *pueigTwayy P30y ‘uey .xuwm pue FEWSPUMAT ‘g { £G) :IINIWILIH
U wE:EmH”“”u_.du“mu [RTR A P 1200 INIATOS  ZHW OO :AININDIYA
o : 298 1MW uLyL4pues ! INYN

(5°0> ‘e~) w1571 (1> ‘€~ ‘b~ *6-) w 6b'2

() w9g°L 19D 28°1L (2~) p OE'E
(e)w et Y :\\\ o0 781 SOUET—E1300) /- 5 40.26°8
(£ 296 0— N} = x\.:1| (52 ‘6] (PJP 924 (2~ *sl} PP 7972 %f H S s
$ 0802 —tpq0 1 (51 p 8v'2 »m_.._ e I . 142 3
(570>} (P)s q00°§ 12" (ypogt —"7 = or'e
(s°0~) (P)S (9E°S BE L () b sz —— 7| gl¢
(b~ "5 2} (PIPP OB € e " 19°¢ {2~ *0L) p 10 €276 o~ (L~ 'S “pl) ppp 2871
{80~ ‘s~ "z} (PIop 82°2 AT I T (z~ *s ‘01) PPP 90'9 e SH ¥ "3H (£ '0L ‘vi) pPp 902
(§°2L) PP L Zuwe 7 (2~ 'SL) p 4g g2°¢ . (S oL “21) pop 912

(L~ ‘2L) (Pip 69°L

(2~ *§ ‘SL) pop ¥°C (b~ *¢ ‘2t PP 44 £0°C

:5310N

\ 6LL 0N £05L “E2 4861 'SA[A004938K 'T{E 3@ eewseunol i (OL) :3INIEI4I
o %Ey 1 1200 GINIMT0S ZH 0OV CADNINDIAS
Y6E MM 34143 | JwOA0MpAY 1P [ K392V THYN

“HGL ISTION
628 ‘B ‘oseL
{1t ONTE A5 TUPUEDS Wauj B3¢ ‘URN Y-S pu eewseunol ‘W (fg) T3ONIWIAdy
Tl ey £1502 :iNINTOS  ZHW OCP 7 AINIADIHA

28E ‘MW BULPLYLIPURA 2IWYN

3260



11, 1986

HETEROCYCLES, Vol. 24, No.

(5 *¢) wost

(§) PP 4q £6°C wggz

(£} pp 49 ;“mm|m)m_ k qb02

5 ofE'2=E13302H) u 122

(579} (P)p £9°L $ 49 22'y

{5°0> *§'0> “5'9) b 49 p5°¢ !, S 540 4078
(6°0> *ZL) P 49 S6°Z o ["HAH 82°s

(570> *zu} B 40 £5°¢ N2 sa°g

{1~ *§~ '21~) w £2°¢

{2~ "~ '21) (plep 9871
te~ ‘01 ‘2L) (pipp 2671

(£~ "t~ ‘g~ w a2 / / \

{£) (pP)p 954 ——— (2~ “0l) p B6'C

[FARLICLI Y 549 /78

8p LE°F 90" ¢

B ISE ———H 8.9

(o) o'sere —HO0FNE oot Tl

(g~} pp 68°¢€ AV N {6 ‘s1) ep 00°E

[z~ ‘e~ ‘8~ ‘B~) PP 49 t6°1 \ / (i~ 'si) PP §§°2

{1~ ‘2~ ‘sl wpeg

§ Sy a0
(b~ ‘2L~ 21} PPP 490°% Hoyry i C1N
(6~ 2L "SL) W G0 F e 0
{1 b~ *G1) P 40 957
1S3L0M
b2l ON 21z *FF 'zl “"paw e3ueld ‘T 39 Budg "7°¥ (22) :3oN3u34
Po?n824Ee) : E1209 t1n3a705 W QO :ADNINDIH4
96E MW 3je320e1p |0ZLYIS055LIBAXOIPAH-0L I IWYN

1S310N
221 0N “615 'SBEL “TPAN PIUEld “"[e 3% PRWSPUNOT "W (91) (IINTHILI
Peend2Edy 1 1300 1INIAI0S  ZHW O0% :AININD3IHI
P6E MM auLbedaes [ £332e10 I3WEN

(50 “ZL) PP 4262,
{5'p ‘2L) PP BOEg

{9) P 1oL ity (21 "21) 1G9,

{9) B sL'E J..x.r W S 606
s 3¢ w gL

s g 9677 ——Oefpy~ ” = w gy
(6) poge . (£) wal s
(¢} op S

l6) P £Lt _
(9 '6) PP om.m.._ u JOOEHY -~ 5gL°2
(9 'sL) PP SZE,

(6 'sL) PP B.wt

leg) t2'e

[€'9 'B'EL) 50°¢ (¢ *psl) ¥9°2

(6°9 ‘8'€l) £L°p H -— (578 ‘p°£1) 60°E
~H {501} £8'¢
{01 *2°¢ “0'w) oLE 0L

T

(8°bL) 072 tEi\n,,, OHdme g
(91 ‘8'pl) 89°f ——" s8¢
QEH) T

(6~ 201} b2 99°¢
SE {2'e ‘c'e) 921
£ H H (0 12 “2'p) 90t
st o'z} gt

(021~ 61

‘swaysds a|qeabupydiajul 30UIP 4 PUB g SUOLIdLJISIBANS  ISTLON

‘£151 *9¢ 5861
g2 0N 7757 UGIPAUEIIEL “MEAINUEM T PUt Jyudes ‘D (6S) 1IINIMIIY
Spen?efey am €903 “INIAIDS  Zvd COY SADNANDIYI
96€ M SULUALA 0440 NN

‘usah 30U LDICD 3ULLBL0 BYY 4O 14145 UL SILON

“£8b ‘£5 ‘586l
1Z1 ioN TWBY3 P CUED ‘11RH ‘0°7 Pue W13Isuuag 'y W (8S) TIONIWIATY
YainT2ntly El90) (INIATOS  ZHN O9E AONINDIY
PEE MW JULINAG 1 INWN

3261



{9°¢ '2751) wso2

(37¢) * 5071 \l (9°¢ 251 wosy

(B'2) pe6s —— "\ H H (orz1) 2
@zrwz e bt —_ W (orzL) a2
Sz |II.IO_”.= WIOOEHD~—— s gy

(5°2 *0°L) PP FL°2 — =} 0 {0°2) P esy

T— syt
(08 “0°GL ) w9z H {0°2 '5°8) PP 0B'S
(01 *6°¢ *§'pL) WAL —m (s8) p 2es

W
(6°4 “0'8 'g'9L) w 1978 ——————— 5 1Le
{57 ‘0oL 'B'9L) w gy ——————

(2°2 *07gL) PP 9272

5 4q 6279

S 49 0p'S

(0°5 ‘8°€1) PP S8'y

{07 ‘8'€r) pp 8O°E

(0'S "0°¢) wem'sg

{0°6L} wp 0z'2

(0°51) P g 0f°¢ {0°8) P 2079

est)yporrg —~ (07 11) P 49 4671
(0°61) P 40 O¥L

£
H
HH \ /| (872 'z72L *z'aL) pp 2¢°L
58 \ (572 *2°2t) pp 16°L
8¢ "0'LL) PP GE°E

(84 70711 *z721) epR 02

— (0 11) p sz
0 oH S peie
e — S 4G ZTolL

0FH) $e0

f s 8¢

(08) pos'y

1S3L0N :S3L0N

Z1 ton (0992 ‘38 'Ei6L ISV Wig) CALSH ‘T 38 SsnaN N (19) (2N3u343M 921 “ON "gve ‘03 ‘pBeL TPAW EIURL TI¥ 37 414D 774 (09) IINIMIS
W22y @4 0%a/51000 1 ININT0S 26w 022 ADNINDIHA WS Ee 1203 FINIA0S  ZHM ODE tAININDIWI
86L MW BULPGIEIULA : JHYN BEL ‘A UL 0QE LPAXOUIBN- | L-AX0PAH=Z| 3WvN

1872 *2°¢ '§'91) PPP 067 L

S L't S uLE

(st} pere ~) s Az w gy m:uo\oU (62 “6°2 'S"¥l) ppo 55°2

(i~ *51) P 49 se2 5 4926°8 (11 1) e ag 8 oy \ py s 49 55°F
{5 's7) PP 40w o or'g (22-07) w g1 ——————————— s
{5 *OL) PP ,E6°C 0 s (Lg~7) w H s 8.0
(§°¢ ‘0L) PP 957 e (5°¢)1 ——— 5 e
(€ '€) v et ste |(s'9 *sz ‘geeL~) bpp e 5 g6

(i~ *S “pL) PP 49 1371
{£ ‘0L *¥1) pPP 002
{5 ‘04 *21) prp 282
{1~ "7 *21) p 49 9572

(2~ "€ “p-) w q06°1

(£ "t~ ‘s'¢) qs6°1
{2~ *S"¢ *01) PP 49 86°2
{7 “t— "0L) P 49 9272

“S3L0N

"BLE FE ‘0861 '8 aes
12, 10N PTPUBDS TWay) P12y ‘URY "¥-"§ fue PEWSRUNO ‘i {£5) BN EEEER R
S02W%24%%y i 1000 tiNINT0S 7 00% TAONEN3NS
65 MW SULNLAPURALXOUPAH-6L  JWEN

(579 “§72 *§°€L~) bpp
{s'g) p4q
{$8} p g

5 ,06'9

w oL E-§27E
(82~3) w Op'€
(82~07) w 96°2

£5310N
SZL:ON 00w “BF ‘5961 TROAJ TIEN T ‘TIE 38 4eeg uea y'l (25) 11INIHTAY
bol0tEly oy €130 IN3AIOS  ZHW 0O TAININOIuA

B6E MW au1bufarydouay :Jwyn

3262



11, 1986

HETEROCYCLES, Vel 24, No.

{L> ‘£~ "t~ "t~} w 05°2 {L> *v} (Blpe vt

(L) poie .
woog'y - s e (570> ‘=) w sy (1> “oL) w gL
w9 _ £43003 (2'1 "£L) PP £9°2 ({ywoet (570> 1> ‘0i} (PP)P E9E
WAL ———— 0 T 9y o iy S a9ty tyu 9..;.|/ HAH b is'00) (P)s 2Lz
w cq.u.|/ H H Hr e S 4G 1§ {07y 3 560 —n 2 W. el sz
(8°2 *5°9) pb 4a y8°€ H _ﬂ_ (5°¢) P 49 £27¢ 3 0L e —=Ey300m, ~_¢ 89°¢
{22 "0°9) PP 92'| — = €y Wiyl ‘§°2 *5') PPP 60°L {s70>) {p)s gs2°s H /:\_...//_ e
wos, ———  HO . 5L *5L) PP 1L {5°0~) (P)S g82'S R ~F 979
. s . ,
(5% *21) pp 99°2 (5°¢) b 4 £p¢ {1~ *5 *9) {P)PP 50°€ ——— f £ ]
. g LA o O et . € .
S il'e oI_ f/ w52 E=GL"E (50 *¥- ow n””_wn B.N H 002*H) 5 G2t
('8 *aL) pp 9L°2 0 " ObE-62°C (¢ 21} PP €6t o/
ez e-0L's (1~ 21} (PIP §L°2
. SILON - _ “MEL TSILON
ZEL 0N 1602 ‘B2 ‘5851 ‘T35 wAYI0IAUd TIE 38 BAaddg g {29) :3INIWIATy ocL oN €05t “[Z 'S@6l ‘SA(3A20431aH *T|v 32 rewseunal ‘W (pi) IINIuI4Ty
] 1907 INIATOS  THW GDE ZAININDIYI PotNuFey 1500 5 INanT0s THW 00F SAININDIHA
oLy =Md auLuraufay-yg| -i Fdoddoray-¢ :IwuN Oy ‘M supewlfeA187eL] @ IWeN

{L> *g~ “p~ 'S~) W 96"L
(50> "g~) wae'L

(1> "v=) J20 89°1L
(1> '0L) sop 8971

{2~ ‘1) {P}oP ¥§°L

(2) w591 \ (570> "1> ‘L) (PP)P L'E {l~ "5 “p1) (P)PP £9°2
(£} w bl HNH (50> (P)s za'€ (g~ *5) (plp oSt i‘// (it~ 's *0l) [P)PP 85°¢
(£ °¢) 3060 ———N) S _M wH \uH:\\ s a0z () p g 5L _ (s)p et
S Q0L —Eyy030m H P ) {¢) b g mm.m 5 09°2
{(570>) (p)s 52°% = T P pE 999
(6)peys — 7 _ P 99 5P 6L 0L
(1~ *6 ‘9-) (P)PP 86'2 —— 802 $49°8 €09
(5~ ‘9~ “6) ppp 85°2 —H H H 001%H2 5,602 s} (Ple £9°€ it 86°9
{5 ‘21) pp 9E"L l.|||\ s 19t ————FH100) 002%H2 568°L
{i~'21) (PP 512 (s ‘aypppsz —
L= *z1) (pip1g”L
“Se1L GSILON . iS3LON
ICL G0N cgost ‘FE ‘suss “SSIMS05eT9M ‘T[W 13 eewseunol W (0L) T3ONIMIATY 620 SN CEOGL "EZ TGBGL TS3L3M04033H TIE 33 emuseunan W (0L} 1ININI4
BT 0BT Elam IS ZHN OOF :AININGIud e8Py 1y El507 S1NA0S ZHW OOF fADNIND3EA
80 M4 AULPBWRIULA I IWYN

OLb MW

ULYDLMPURS{A1B0T L] INYN

3263



S BT {z~) peve

{61} p v N|A._uoou - s JQ 88°8

(2~ 51} PP OC°2 SocH o 6¥°9
(¢ *41) b aq 66-0— SH 3 e 9%
(¢ *s1) b 19 ua.o|\ ofy—— W

08°9
~ {1~ 'S “pl} PP 49 0271
{2 ‘0L *#1} PPP OL'Z
{§ ‘0L “21) pRp 2272
(1~ “Z “21) PP 40 5p°¢

(5°6) P £0°€ H

(570~ ‘st~ 's'p) PP 92 ¢ —"
{5°0~ ‘i) P 4qg €62
(571~ "L} PP 85°¢

SIL0N
“6.€ ‘BE ‘0861 ‘T a8
TTPUBSS ‘Wiay) B30V URY N-'S PuP eRWSELNOT W {Eg) ‘3INIYILIH
T1o00 :INGATS  ZWW 00% fAONINDIYI
SULULIUNZER :IWwN

PPP L£°2 §49°9
PRP 8p°L / 5 HE8°E
w9y SOWH 5 ,90°E
PP £071 ™, 5 49 bRz
Pari—  ~SHM s 89°¢
LI p—— T\ P L9
P 4g g2l 1007
w 2;|II\M_._ P 5D
PPRAQ OB L — - PPP 1272
PGT L - PP 2i%1
PP 4 062 6 852
P 4q S0°F PP CL'E
SIL0M
9€1 0N ‘08z *§F ‘€861 “"Paw EIUFLd ‘TIE 3a busy “7°x (p9) 1IONIYI43
F0?80Ey 25 < €1302 1IN3AT0S  ZHW OOV AIN3NDIN
2y M Auy [ eusAoxfxoyIaw-Z1 - | Auog4eoAXouIan-N-(~) :IWvN

(5 ‘zL) pp 2572

(2L} wzs'g — (€~ “€ 'S “¥l) ppop £6°1L

w567 3 (5 “vL ‘FL) PPPEZ'

ez — = {E~ ‘v “b1) PPP 571

(v~) w2z I[o lE~ *§) 5 g 20°p

{2~ €= b= '9) P 4q 8271 /x 3 s g g5y

{v'21) op 20°f E 69

(2~ 2l pp gz —— |y
(2i) were [T
(> fjugig —— «H ~ A

(1> 91} p aq
(£ ‘21 "9L) pop

057 M H
62—

(€ °C “f1~) PPP 8L

549 £9°¢ {€ € “t1~) pppP £0°2

{02 *1z) e BE'L / H \ S 49 08¢
(e b 19 6es — by 5 4Q 28y
(6°L ‘0'gL) bp gt _“_._ (S7¢) P 4 20°¢

-— (970 '§°Z "S°¢) PP 2879
e (L7672 "7L) PPP SO
(9°2 "0°vL) PP 5b°2 ey 3 (57¢) P49 L9
{oeL} p 2z " 003% PRI s

5 69°F  —————— N (0°1L) P 95'y

/ (c711) p 8BC

10°gL} P UG EL'E
{o:z) P ity —

“{s) BS°E pue (5) 02'¢ *(S) €8°F 1€ wa:ogm.cmzu BEJYE SILON

SEL SON  -yzg *E7 ‘S5BEL *S3(0A00J339H T[@ 3@ eRwSPURGT W [£9) IMNI¥IATY

So?n0THELy
Piy M

m—unu *1IN3AT0S ZHW 00% *AJNINOIYA

Biedaasad | AYIoW ZIWuN

*S310N
€EL (ON 007 ‘B s86L “TPOAg "FEN T TIF 39 %208 ues v L (26} :3INIYIJ
SN PHESy £1200 (INIATGS  ZHR DOE ADNINU3E:

oLy ‘MW BULLEAILG 3NN

3264



HETEROCYCLES, Vol. 24, No. 11, 1986

[ts6 *ser) po 52z :90% 1o uppe] 92

[(s) v se'e :90%3) wpz-e {5 *s"gL) Bp bRL
(5°9) P DSt — ™\ /- (5°6) P LS

(579) b ge's s £2°§

(8) P L9974

{8} 3 ggee

S 40 £p°G (8) 3 gzve

[ie) 3 oe'e %6%) wvz'e {8) p L8t
(9} 3 p2 _.__._ Ioounxu 59172
/I! (5% ‘S"1L) PP gL

(s'1L) pp 6971

(133
056 ™~ 5972

07— /m_._mmD,um_._m\ §6°F

5875 HI0J0™F - (0°2) 809

(2s oo szl ——="Ho e — e EY
(e°¢) 6970 —— H \ {0°8) 0£°9

22 "tel) 19 L ——" | {0°z *0°8) 0679

{e'l '9°2 “0'01} m.mp\ N 587z

19°L 8'% “0°0L} S8°§ &: H 8y (t°¢ “0°8 001} ¥6°€
59°2 T R X A R

{9'1 *9°2 ‘9*s1) 2872

{t'L @b ‘9°SL) {£°E

() v6'g pue (078 *3) L°F “(w HZ) SETB-Z°R '(S 2L ‘PP) ££°p
‘{2 "zL 'ep) 25%p *{8 ‘P} 6275 1yun aseoniB ayl jo s|RuBLS 1SILON
‘80z ‘13 ‘veel

1S3L0N
'581L ‘06 ‘1861

0oL toN “BI37 WD ALOR CTIE I Laqmas W {99) :IN3WIId BELiow  TTPIR§ W) TS5 TIINE TTIF 33 kg 3 'y (49) ‘3owaudan

BetnZuly 40 NS0%3 'INIATOS ZHW 00BF00E S AONIADINS Tnlu?E52y 1 g 1500 sinantos ZHW Q9E :ADNINDTYS

215 MW AupIndygesney CIWoN 95y MW ULLOPULA YN
PRP 5 §9°9 PR S 8679
pPP 5 G6LE PRP 05 s .58'E
w s Qe y LIN-TH 3
PP 5 GE6°E PR OL° 549 98°2
p s J9 28°2 POp DI/.T/ P P 6B'S
P 5 L8'E P E6’ 6 yor 93'g
P 4q P as'g P g Po59
w P59 W Eg TN
PR 4q Pep 812 PPP 1q ~__ PEP (072
P4 LR P ag wzy
PR g wg6g PP 4g g6z
P g PP B0°E P g BP OL°E
SSALON :S3L0N
5L 0N ‘062 “BF ‘€o6L *"PAW €3uTl4 L 39 Budy “2°X (r9) 1IINTyI4IY £EL ON ‘082 ‘BF ‘£B6L ““HoW PIUPId “TLE 32 Buas "7°X {p9) :3NIWIITu
homzmm:mmu B} m—unu TINIATOS  ZHW OOF :AJNINDINA NoN.,_Nmszu S W m_umu FINTATOS  ZHW 00F AJN3ND3YA
2P M Buy [puLSdONAXOUIAWLP-2] * | |- | AUOQUEIAXOYIIW-N- (-] 3wuN 957 MW aul [eu sdoyAxoLpaualfylaw-g| " | | -1 Au0gIedAx0y}an-N~{~] :IW¥N

3265



€HI0

(6 ‘z1} pp s8¢
£ H
H30 0%H3 (s "zL) PP 69°2
S — (€~ ‘€ 'S *vL) pPOP S0°Z
{

wpg' | {ZYPe's
{§ '6 ‘aL)epp 507§ i./mn_uc H S ‘vl “vL) PPP 6272 5 49 86°2 (S'S) P LL'w
{eL 21 ey vy o%ﬁo HE % 005 (£~ '€ “p1) PPP LE7L (£) P 4q €871 (®)p29
(F 'S *2L) PPRP 86°L l/ \l (g~ “5) 5 49 g¢°p {£) b ag GE°§ (g} 1214
{2~*€~"v ‘v ‘ZL) PPP 68°L I|//Tnt_‘ \\\| S 4q 497/ (vi) P 9g 1871 {8) 3 99'9
(¥ "2} PP SO'E H . $'0 (51) pagEL'g (8) p oLy
(e~ “2L) PR 9v°2 N e~ O°H) {g1) p ss°€ (¢ * “ou) W BE°2
Zi)wig ——— —H N H P 89 {pL) P g 9172 (¢ 'pl) P02
(1> *ywvg j]ll\\_._,r N ~ £ETL 5 4 pLE w2g
(i>')paggrg — 7 » {¢ 101} w62
(¢ ‘2L *91) pPP S6°2
{s ‘HE) mw.n pue
s N s £ 1e sdnodb- Xig @
R S i ST A e ; s s s Sl
B2 ChEEy Tla0y IN3NTOS  ZHW OO SAININO3G4 v e gt o onee Do el IR TUF TR sorssn 0 (@) Ny
o NTH S W UINIATOS  ZHW LOF DADNINDIYI
809 MW 2uLduasay 1IN 06 M 20L5UBd0I ! THN
To1=fw) s 2q s9°¢ fe"wl] PP 0271
(5°2 "¢} PP SS'L (€ 'S *pL} PPP 2972
HI0 (6 “21) o 06°E {t) 0 8ss {§) P 49 By'¥
€430 0fH) p .m”_ n_. oz {s1) p si°¢ (z=tny s 592
N e . {91) P 60'% $ §2°2
. s gETL —= (e~ ‘¢ .m w: ppRP 902 (o1 P sEZ s 29
(5 ‘6 ‘21) PPP £0'S 23 430 H (5 ‘vL “¢1) pop EE2 (3 *s1) 0 00°b FHY~ ca's

J00%K), {€~ ‘€ “¥L) PPP 98°L

(2121 “aL) w2 27"\
(¥~"'5 *ZL) pPPP 86°L I/ HY (£~ "8) s 4g 26°¢
|/I I\\\| 5 49 £9°¢

(2~€~"t~"p *2l) PP 49 06" —

Stz e ovoE H | P
{2~ 2} P (1’8 —————HY N N e
2 wozg ——-H% _ e 2t
ot —— e H N

>a)papss — s
(¢ *2L "9L) ppp B6°2

S G6°€ K_. ‘9) PP S9°Y
(£ "vl) wost (9) 3 6¢°S

i 52°% (L *9) pp G6°/

(¥} P 26"2 wGEz
5049 (LL) 3 51°¢

worz \ “LL) eppoOpTY

(01 '41) W oL uGp'L
{2 'oL) PP C2°S (E "5L) FP OB'L

{2 '41) PP S2°S

(5 “HE} 67€ PUe (S HE} 08°f ‘(S ‘M6) 68F 3% suncab-gfhy aaiy sILON

evl coN o€ ‘EF ‘g86L ‘sa(0AB043IBH CTIF 13 eewseunol W (E9) :3IN3¥IAAY
BpenBtutts 1207 1IN3ATOS  ZHW 00 :AININDIHI
845 ‘MW 2uLpLdaassg IIWYN

‘pg T49Y OS|B 385 :SIMON
“ei6 ‘382 ‘eg6L

Lyl 20N “TT dBS U135 Cpeay g3 *U[€ 39 joussed "9 (/9) FINIYIIZ

mcmzmm:mmu +dW m_umu T INJAT0S ZHW DOV :ADN3ND3HS

GFS MU UL | eI LIUIY I IWYN

3266



HETEROCYCLES, Vol. 24, No. 11, 1986

S S9°E

s gp's o (9°G ‘9§ “0°EL) PPP 62'¢
{€6) P99s —— < (9721 *0'eL) 3 28"t
(7L ‘95 *5°6) pop 99°1 —12¥0) :Go_.,_,,_ J00%H) (9°5 *9°2L) PP EL2
frL ) e gy ——— e P 49 89°6
(L2 “€°0L) PP 9672 H 19°2) B 44 v5°¢
»
(€0 Payy ——H" (€7 *97L) 3 60°¢
(-t zou) posey (9°6) P 6L°§ II\\_..,,, (€72 '8Y 1 £1'2
{2 '2°0L *§'1L) 1 02 | (07 "9°g *9°6) I 2k — A B “H (8) P pet
(e-tm) wsge 502°L (98 22 B €2 e
(§1~) w g6°1L izt sy e ze (0°€ “2°21) PP £9°%
(S7¢~) P 6Lt
4.%vasd
(€~"H ‘9L~) P 66'F —= e s R
(=Y 912y o L [ TAFAr IR . Cre s e o e :. HE) L07e pus
(61~}  bp'2 to-Fnr s 4a 6oy Hw HE) mo.N_ Hm. HE) {072 mm .=mu 80°2 *{w 'HZ) 98" 2-89°2
s ¢ - Wz . .:: m.-m (w "Hy) B2°5-£0° .w_._a 2503n(6 m_.:.t steubys 1SII0N
. [ . 9yl 0N 52E "9F ‘'EBEL 'TPCAJ TIWN ' UL 39 PPURH "S°S (69) TIONIYILI
wg'E wveZ vl 2,0, 55 . £ . .
0N T 1309 :1N3ATCS ZHW 0£2 TAININDIYS
ZLL M BJEIBICEALIT SULQUEPR)  TWUN
{5°4) 3 bE"L
{51~) b 58°z —"y - s 208 :
{§1~) b g’z — HIO
s —7 430 0fHI
(s e-fn farpierz) 3 v ) e g
14e€ 607 L-7L" ¢ 5 94°g —— (6 ‘21) PP £8°E
(2L} p €972 (s '21) pr 992
{5 '6 "2L) PPP G6°¥ |/x H (€~ "€ "5 “pi) PPRP £0°2
_“Nw .m_ gt} mmum ¢u/m_.Gow II il\ (s ;.: “e: PPP Nm”N
(v 'S "ZL) PPPP G6°L 22 JO0EHD [E~ “F *bL} PPR 6L'1
£'r 'y ‘2L) PPROB°L H (s~ 5} s aq gp'p
(r *2L) PP SOE e S
{2 ~'z1) pp 9b°2 5879
{21) wele
{L> "tjusgL'e 1]
(1> “9L) P 49 06°2 ¥l
{2 ‘2L *9L) pep 96°2
(s HE) ESTE Pue (S ‘HE) 28°¢f
'S9U0N ‘s .:m_-mm.m ‘(s 'HE) 68°F (s *HO) 16°% 1% sdnosb-pbyy wis SSILON
bl iON “LEL ‘05 ‘pEsL “TFOM BIUBL ‘T[P 33 aSseuded W (04) 1I1INIWI4Ty oy soy  Lee “EZ ‘smel *S3U5A3013TAH T 99 eewseunol ‘W (£9) :3INIYIL3Y
o¥uPPEs 1w {INIAT0S S T — BoZnZPySEy iy €207 ‘1N3A08 ZHW 00Y ©ADNINOIYA
285 ‘MW JULARANIOA Ly INuN vEG MM SULWRULLISEY :IWYN

3267



(L€ 'B°9 *9'2L) WL'E

(2'€ '8°9 “L'SL) 68°L
(L2 's72L "tUsl) v9°2

(1€ “9°9 ‘£°€1) 8¢

('€ “9°9 “9°61) 9671
/ {€°EL “t'EL '9°61) 89°2
— " N\ - (2°¢ ‘v°1) s9'¢

(6°L '8°9) (971 (2°€ ‘1701 “L-z1) €5 (L "0t} 571 \\|
(8'9) Ib'§ —————= Sy, . s aaBt (0°¢) 967§ ———m—en - 5 49 (b4
{8'cl) 6672 (647) 02'¢ (z'%1) 96°2 |I|”_._
g€} ¢o7¢ (572 ‘S 2) 21 (L2 eL) 9¢ : o

s 92 —=FH) {57¢ *57¢) 607 $E9°E e I_.w ueLiLnoLL

. I . ——
R ki o NN e
{L'E *2°8 'p'OL) 00°F — (17 ‘8 '6'0l) 8O'F
51278
(L°0L) 96°§ ——————— S 49 E6E |/ 5 6E°S

(272~ "§~) G¥°% ————, s 40 9577 . L Yo ————— 549 897

{671 '6°9) 89'L — {8) 12°¢ (L6} 551 - ! 1+°8) 2672
(89) 665 —~ / 62 ‘el b Ga_ 9§ |\m_._ 0 '98) 10°
(Z764) S¥°E e N _ O (s°¢ *8) §0°¢ mm.m: oce —

61 75 s6e —h /[ {8) L£°¢ ! m.m: ;.m _— (7 boe
(321} 6£°0 W (22~ ‘€%~ 57 ¢~ ‘67f1~) 02°2 a.h: %y S48y (£'6 *£8 ‘LMLl *2TEL) 222
(5a)epy — 7 [45-0T) W £6°2 (67¢1) 92°% - w1

{92~03) w AL'E w /5
(0E~r3) w 69°€ {070 *271 £} f0E

SILON
‘50z ‘82 ‘vs6i SIUON
6L FON *T3357 UOJPBUEAIAL “T(E 38 y3ag uBA T¥'L {1z) 130M3WIATY gyl 0N ‘£z 'SBEL *TPAW TIUB[ TR 33 %038 ea ‘y'L {7 ) 13INIYISTY
Naqzeqzmmu ] mpunu L IN3AT0S ZHW C0S FAININDIYA Nouzﬁxmmu TN m_ucu SINIAOS  ZHW 00 S AON3NDIdS
009 :Md 3uL2paedaon :JuvN 009 MK U121 4RdGOADPNASS  INEN

3268



HETEROCYCLES, Vol. 24, No. 11, 1986

s SI'E
(s 41) p v62 S 98°F
(5741) p 6272 5 02°6
(zt) peoz 2y
ez {6'9
(572 *57L) 3 9670 SE°9
{872} b 49 08°L 99
(672) b g 8L (79} w g5°¢

I~ *§°9 ‘S°EL) PP 19 8971

N~ fselyug

(E°0>) P ¥S°E
(€70> “5'2~ “24) p 4 0L°E

{21 *€1) PP 26°L (O~ w gz
{52~ ‘€1) pp GE"L 58972
{£ )1 i60 ¥9°5

[ “vL) op JE9°L 6579
(¢ ‘o1) Bp S157L 059
(5°#) P £0°€ F{R)

(€°0> *S7L *S"9) PP JQ S2E —py 1570~ "9 "SI} PP 49 271
(€°0> *¥1) P 4a 0L°E 7

50> "5 “5'6) PPP 26°S

s 8¢
§21) P 6’2 5 06°€
{8 £1) P o§2 e ——————————— S M WE
(zL) P10z 5.°9
(21} pSL72 8679
(§7¢) 3 9670 0%
(57£) b g gL g
{g7¢) b 4a gl w5
(€702} P 0OS'E W
{zL) pagzL’e wg
pu u b2
(£} 1 06°0
() w91 v9's
(£) w571 09°§
55002 £5°8
€70 ‘570> ‘§°6) P 49 5275 22t

(50~ *S1)w gL

H 9H 5H (3 *2i 's1) pp 49 6Lz (5°0> ‘570> “p4] P 49 81°€ {21 *s1) PP 49 972

{571 “pi) PP LP'E I “\ ~ (9 *9) w G1°¢ (g70>» ‘S *#l) PP BC'E _ // boL'E
{§°0~ *21) w 0LE wL0'e

> 1S3L0N

514 “FE ‘6e6L
16 sgN 8 435 TTpUESS way) €13 T 9 sanbausy cy (£) 30NIwII
PPNETOYy ¢ €120 tINIAI0S ZHW OOF :AININTHA

by9 MK BULLOJRALT 1 IWEN

605 ‘3E ‘085)

Eqbubhyly - El00 :1nantos

05, :gN B TJ9 TUPURIS ‘way) e1dy “1e 73 saobiauay v (z¢) 13N3n34T
ZHW 007 CAININDTHY
529 M4 AUT[O0LRALT TIWEN

3269



s 9.°¢

(Z1) P ¥6°2

(1) p 6472

(zL) P o0z
{zLipol-z

{572 ‘67¢) 1 96°0
(57¢2) b ig gL
(57¢) b ag gL
(€02} pos'e
{£°0> “§'2~ '2L) PP 40 82°E
{G 2~ “EL} PP 281
(2L “et} PP 061
{£) P BE'L

(£} bagge

{5'9) P EO'E

{£70> 'S'L *S'%) PP 49 62°€
(E'0> “pL) P Ja 6L

('L *v1) PP 9Y'E

s ¥R'E
S 4Q 8L°6
2L°9
16'9
5E°9
9t 9
ugE
(LI T
wal
PP 49 E§°¢
5862
9975

19°8
05'%
1t
(50~ 9 *81) pp 2Q ¥2°L
(9 ‘21 "S1) PP 4q f1°2

N (9 '9)w e
(570~ ‘2w 08

S 5L°¢
(L1} P62 S 1B'E
(eL} posp2 e 5 422278
(2t} p ooz 3 19
{ely pae 56°9
(§7¢) 1 967D vE'Y
{6°¢) bagagy 0°8
1872} boag gty wr'e
(£°0>) B 61°E vy
(£70> *s'2~ ‘Zi) pp g 95°E Wyl
(672~ '€t) PP 2871 woEz
tzL 'EL) PR 2571 56672
(£) e ezt 375
{e) bagbe 85°9
159
(0> ‘670> “§°6) P 42 99°§ FAA

(50> 'S 'S'8) poD 20') ——"
(570> ‘570> ‘pL) P 49 §1°¢ I«\\f B SH
{ee> s vy ppges —

{8'0~ % "5L) PP 49 5L°Y
{9 ‘2L “si) PP a9 gE2
(9 '9) w Lg
(50~ 21w 0t

ESL DN
5ot P07,

099 ‘MW

SSILON
605 ‘¥ ‘oaet
‘g asg ''puedg Cwdyd eIy TR 39 Sanbrausy cw (27) IINIYIAY
1207 :1N3a0s ZHW Q0P :AJNIND3IYA
Ui [0rAAKX02pAH- 61 S IWYN

iS3loN
‘605 ‘7E ‘o086l

261 DN ‘g T435 'Cpuedg "way) eIy R 13 Sanbluauay "y (2£) F3INIMIAAY

by v 08, . 1900 :1NanT08 ZhW 00F AININGIEA

O°RTRTD FaW
9 M4 U OJEAIIAXOIPAH- 6| 2 IAYN

3270



1986

11,

HETEROCYCLES, Vol. 24, No.

S 5L9'E

(471 ‘6 9L} PP ¥§°2
(6°v) P O¥'2
wtL-68'0

(s7¢) % €970

{L> *0°L *0°2) PPP LL'S
(¢7L)pavgee

{p*51) P Jg 28°E

{0'2 ‘§°SL) p 49 €£°E

S SEE6
(071 *9°¢} PP pEO°L
(071 "9°L} PP pELL
{07y ‘972 "97L) PPP 9878
{274 '9°2) PP 98¢
{02 “2°'s ‘0'2L) PPP LEL
60°2
(2°§ ‘5°8 *S'6) PP 8872
(0°2 *0°L *5'6) PPP SO°E

S ,0L°€

('L '0°54) PP [BS°2
(0°5L) (&%'2

w6 L-20

(57¢) 1 8970

(i> ‘p"} “0°Z) PPP 947§
(87L) P gEL"2

{¢'L *9°SL) PP 9§°¢
{0'2 "9°51) PP BO'E

3
e i T (rL *9°e) u” *M“
E
|I}flftllix (2 ‘92 "9¢) oop 5L°s
D (b'r ‘972 “9°¢) PPP BE'9

(2L “9°¢) PP vt
(2% "p'L) e qoerL
T 7 "HH H Wz
PR S— w2
(¥7L *279 *5°8) PPP ,20°C

s g04°€ SRt —
(3°L *L"S1) PP ¥9°Z s QLB {g"L ‘0o'sl) e (297 — s ¥06
(15t} p 122 (071 *9°2) PR 90"L 05k p 652 —|— {974 *9°2) PP J00°L
wLL-58°0 {Z°L '9"L *97e) PPP 217t b6 L0 ——|——_H (70 '97e "97e) pop 3L°L
{5} 3 100 (04 "9 “97¢) PRR 88°9 {57¢) 3 y69°0 — — (b"1 ‘92 “9°2) PPP 889
{ev1 "2'01) PR E6°S (2L '9°2) PP GSP°L {2'z “00L) PP GL'G —— |\\w (2L ‘9t pp 5672
(8°% *2°01) PP 28°% {67% ‘0'z ‘0'2L) PPP 86°L {51 *Q°0L) PP #5575 (771 879 “070L) PP gpe7t
{9'L) P 49 LL°€ fo'g ‘0'® ‘0°21) PPP {02 (2°1) P ge8°7 ——— H 4 1// Uz
(6°% *0'8 "0°8) PPP BO'E Wz
{0°¢ ‘0@ "0'8) PP 02'E (¥°1L *2°3 "5°8} PPP LEO'E
(1> *0"L *9°F) 3P 49 66°C (1> "§°L “2°2) PPP 9¢°€

’

1§3L0M N *S310N
GGl coy a2 ‘T ‘EE6L YPIOV UVUD CALSH TLE 39 36Ly003§ ¢ (¥} S3ONIYIATY 5L oGON  TSSZ 'O GEEL RI0Y TWiMD TALAH TTLR 13 16L$01S T (pe) 133434
PPyt 02%(Fag) +1Nan0s ZHW 00G 5 AININD3EA afnS¥Ey 02%{Ea3) :1nantos ZHW O0E :AININGTYS
g BUL4JROn S IWN 09 MR ¢ BULJJROA JWyN

L9 “MH

3271



(e~ 21} P 40 48577 e~ 21) p 49 152
{g~ g~ g~ ‘=) W 9B7L - s §9'E (g~ "6~ ‘£~ 'E~) W g8} - S 99°¢
—_— E

{01~ "§72L} PP 4q 0L°L H100) _————— (e~ "2t} P 49 grey (01~ *5°21) pp 49 89°| — EHID0Y e (B C2L) P A9 g1RTL
(5~ *52l) waly (z°0>) (m)s Br'e {5 *5'2L) w ATl —~wg Wy Sy il {Z'o}) (p)s 05t

Vo $po gt P H ./ .

(270> "5~ "t -0 w20 L S i8¢ (20> ‘5~ ‘i~ ‘¢~ 'Ok} W oLt —— _m 4 s 24
(¢ '2) 1 8870 (8) P 9LL (£ '2) 188°0—_ Hy §007¢

(¢~ '2) bp pg°L (2 *8) p 86’9 i~ £} BP B L g G
[~ "2) BD 211 {t~ *1) bp Ne.—|_._\m_.__._ e T
(e~ *6) p Jg ,Br72 (2} s 1e7¢ {e~*6) p4g nmh.N|\ Y {8) P ges
(e~ *6) P 4q L8872 w 60t {6~ 6} p 9 82— wL0bg
w5t w5672 W oSLE L 8672

u L EEE WoSETE

(s~ “6~ ‘91) PPP 26°1L (€~ g~ “pi) PPP 9671
(2~ g~ "2L) w L8 (2L "z ‘oly p g 102 (e~ te~ Ay W g ——————— —_ (2L ‘2L *pL) p w9 892
(¢lpeglr —— (e~ ‘2L pp 297 [£) pE9' | " (£~ "2L) PP £9°¥

(270> “l~ “¢) b ag 08' — =" S BbL (£} b 49 OF'§ —————n—= N s 8pL
(20> *21) p 882

(1~ *ZL) p 49 £4°¢

{20 '21) P 0B ———
{1~ “21) P 49 ££°¢

3272

$ 8977 — % LN s £5'2 5D Wy

(e~ 's 0} pep 200p —— 5 g~} PP 4g 85'/ b p—_ < a5

. . HoHBH My 0008 e . (2= 'S '0L) PD EO'Y ST, (8-} PR g £5°2

(e~ ‘2~z —0—— ———— s 52 (2~ ‘2~) pp gl'g ————" —— s
(s‘myepose — (s “o4) PR @vE
(oL ‘eL) PP ¥Z'E (oL ‘pL) pp p2'E

i5310M

z e SN 951 0N "0¢9 ‘% “186L TPOJd 3eK T 1P 38 Buay “z-'y (6b) :I0NI¥IL3Y

LaL 1K 048 Thb 861 TR0 TREN T "TE 38 Buad 2o (sy) SINRay Pyt 5ud¥y €12y TaNaatos ZHd 009 ©AONN0IH

FoPn0S2y gy El000 tINIAS  ZHW OO TADNIADINA : ’ .
PiG TMW ¥ SULUBYRAJIT :JugN

¥L9 MY g aujueyeadd IWyN




HETEROCYCLES, Vol. 24, No. 11, 1986

o£BE
86

86°L

02°L

£6°0

Fiad

{9°6) 0§°S

[S°1 '0°5 ‘9°6) £Y°S
05°2

(s7L '0°91~) 69°2
(0'G 091~} §2°¢

{8°2L "8°bL) BL°E

pa°E
8L7¢
09'9

3
O DI~ .

0.9
TLteT8 9EL) L4172
— ¥y ‘076 "97EL) 821

‘ae tgtol) e
(z7¢ ‘9'6 *g0l) 6E°2

{e~ ‘g~) w08l

2Ly wzet

{24) wooL

(20> ‘1~ "t~ W 2271
(£ *¢) 3 {8'0

(£~ "2) bp 2571
(4~ "4} bp OF°L
(6~) P 4q p0E"2
(6~) 49 ,88°2
w21
w L 26'E

(e~ *2L) P 49 g#5°2

— LT
— t400) (g~ 21} u 0874
5y ¥y m:m_ﬂs (2'0>) (p)s gp'¢
— H ! s 49 20°B
—.. Hz, r
-3 Wi
—% — {gmwopt
— 9 {8~} wpe e
/S w st
w8672

(€~ ‘£~ “¥i) PPP 8671

{075~ “aoL) 0§'2 Ll9°E
BT 5674 g~ ‘ZL) W pgf ————— {21 %21 CpL) P A6 972
‘v _WMH .mwﬂu zeTL (£) p 9y —~ (g~ "21) PP 2871
(¥z) ez (270> ‘1~ ') b ag pE's —————— Ry s 09°2
66°0 {z'o> *z1) P se'Z
- . - |
19t I {1~ “2L) P 4q Nm.m mﬂu .
(Z°€L) 22°¢ ﬁ , 5 {yg ——mm~ H 2 o :;uemw M
. . . S~ '0OL~) PP 49 fL'p ———————— Sy ’
ez 2 e AT 00280 2 e
e {071~ "¢"pl) S2°€ ) . Vd
£ (02~ ‘pool) 2272 {6~ ‘1) PP 8v'E
(oL~ "vl) PP 7€
IS3L0N
‘52 ‘T8 ‘2061 B FS3L0N
651 0N ““Brag “wyy ‘30§ “(INg ‘T(® 38 ufinag 80 v (5¢] TIINIWI4IY 851 ‘ON ‘029 ‘BB ‘1861 TPCad TIRN T UIe 32 Buay Z-7x (6F) TIINTWI4Y
M T I 1307 FINIAI0S  7HA 0SE 1ADNINDTHS ToPy0y c €907 SLNIAT0S  ZWA OCY ADNINDIYI
05( ‘HA ALLS0ANBLAXDISIRAY-L1 CIWTN 949 MW 7 BUlURYRALT fIWYN

3273



PLEE

MAME: 17-Deacetoxyvinblastine
FREQUENCY: 360 MHz SOLVENT: CDC1yq

Md; 752

MF: Cau”as"a“?

NAME: N-Deformylvincristine

FREQUENCY: 360 MHz

SOLYENT: CDC1

Md: 796
MF: C45H56N409

) ) 3
REFERENCE: (78] A. De Bruyn et 1., Bull. Soc. Chim. Belg., ke: 160 REFERENCE: {76) R. Simonds et al., Planta Med., 1984, 50, 274. NO: 161
1982, 21, 75. NOTES:
NOTES :
2.40 (13.6, 2.4) 2.42 {13.6, ~1.0} 3.67
3.42 (13.6, ~1.0) 3.66 (~13.0, ~10.5, ~1.0) | 2.42 (13.6, ~2.5) 3.12
2.1 (~14.5, ~5.5, ~1.0) 3.14 (~14.0, ~5.5, ~1.0} 3.12 \ /A— 2.81 (13.2)
3.30 (~14,5, ~10.5, ~1.0) 2.81 3.26 Ty, Hg\\HaHg
7.15~7.5¢ —_— 1.32 (7.5} 7.12.7.52 HAHami,\/— 1.33 (7.2)
0.85 (7.5) T Na 078 (2.2)
1.48 (18,4, ~1.0} Ha=— 1.48 (14.4, ~1.0)
1.40 (14.4, 5.8) HHeo 172 (12.4, ~6.0)
8.02 0.87 (12,8, 5.8, 3.0, 8.01 TS 0.93 (12.5, ~6.0, 3.2,
1 80 2.4, ~1.0. ~1.0) 3.80 \ ~2.5, ~1.0, ~1.0)
2.28 (14.8, 3.0) x 2.28 (18.8, 1.2)
3.96 (14.8, 12.8) 3.97 (14.8, 12.5)
2.40 {11,0, 10.8, 6.4} — 3.27 (14.4, 5.0} 2.41 (11.0, 10.0, 6.8) 3.40 (16.0, 5.0)
3.23 (1.6, 8.8, 4.8) — — AN ,/ P 2.71 (14.4, ~1.0) 3.31 {11.0, 9.0, 4.5) - ey P 2.81 (16,0, 1.5)
1.81 (13.6, 10.8, 4.8} -j Hy Hg Hy Hs/——— 2.81 1.96 (13.6, 10.0, &.5) - Hy HgH, o ———— 2.54
2,15 [13.5, 8.8, 6.4) — N\ H N e nee—————— §.6% {10.0, 5.0, ~1.0) 2.19 (13,6, 9.0, 6.8) pr—————— 5,85 {10.0, 5.0, 1.5)
6.09% H, .4 e 5.45 {10.0) §.23 e 5.31 (10.0)
o 0.52 (7.0) ) e R
162 ————— HA\t 1.32 362 —— By 0.88 (7.7)
6.62° £h;0 ’f HB;\_ 1.34 6.5 CHy0 Ns UL,C,"M 1.33
2.81 CH \EOOCH! 1.98 4.62 (3.0) —-———/’H/ C00CH; \o M 22
3.64 \ 9.42 4.12 (3.0) \ 5.52
3.80 9.85 3.80
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INDEX OF ALKALOIDS

A
17-0-Acetyiajmaline
Acetyldihydrovomilenine

N_-Acetyl-O-methyl-
s%rychnosp]end1ne

0-Acetylvallesamine
Affinisine
Afrocurarine
Ajmalicine

Ajmaline
Akuammidine
Akuammigine
Akuammiline
Albifloranine
16,17-Anhydrotacamine
Apparicine

Aricine
Aristoserratenine
Aristoserratine

B

Brucine

£

Cadambine tetraacetate
Cathenamine
Conopharyngine

Coronaridine

o

17-Deacetoxyleurcsine
17-Deacetoxyvinblastine
Deacetylakuammiline
Deacetyldeformoakuammiline
N-Deacetylisoretuiine
N-Deacetylretuline
16R-Decarbomethoxytacamine
16S-Decarbomethoxytacamine
Deethylibophyllidine
N-Deformylvincristine

1,2-Dehydrodeacetylretuline

Jeserpidine

No

106
119

107
113
3
147
71
47
72
73
120
88
51

114

32

121

146
66
125
54

159
160
74
39
16
17
18
19
20
161
10
143

Ref.

10
10

55
42
16
0
47
10
16
47
52
37
18

56
13
27

58

69
44
52
37

75
75
3
31
19
19
18
18
20
76
14
63

Hacetylajmaline
Diacetylsandwichine
Diacetyisarpagine
Dichomine
Difforlemenine

20R-18,19-Dihydroxypseudo-
vincadifformine

£

{(+)-Eburnamine
{-)-Eburnamonine
Ellipticine
16-Epiaffinine
19-Epiajmalicine
Epicathenamine
19R-Epiheyneanine
20-Epi-ibaphyllidine
16-Epi-E-isositsirikine
16-Epi-Z-isositsirikine
(+)-20-Epipandoline
16-Epitacamine
Ervafolene

Ervafoline

Ervahanine A

Ervahanine B

Ervahanine €

L

Fluorocurine

B
Geissoschizine

Geissoschizol
Gentiacraline

H

Hazuntinine

Heyneanine

Hobartine
3R-Hydroxycoronaridine
21-Hydroxycyciolochnerine

10-Hydroxydeacetylakuammiline
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No

130
13
122

21
123

109

2z
1

4
75
67
89
42
90
91
92
93
150
157
156
157
158

&6

76
23
141

134
94
12
95
58

108

Ref .

10
16
21
59

50

15
15

32
47
44
42
20
a4
44
50
18
72
73
49
49
49

29

48
22
67

53
37
11
51
39
K]




205-Hydroxy-1,2-dehydropseudo-
aspidospermidine

23-Hydroxy-2,16-dehydroretuline
165-Hydroxy-16,22-dihydroapparicine
18-Hydroxy-20-epi-ibophy11idine
19R-Hydroxy-20-epi-ibophyllidine
195-Hydroxy-20-epi-ibophy1lidine
19-Hydroxy-20-epipandoline
19'-Hydroxyervafolene
19‘-Hydroxyervafoline
3-(B-Hydroxyethyl)-coronaridine
10-Hydroxygeissoschizo] diacetate
T14B-Hydroxygelsedine
10-Hydroxyheyneanine
19-Hydroxyibophyllidine
16-Hydroxyisoretulinal
12«Hydroxy-11-methoxydiabaline
195-Hydroxytacamine
17-Hydroxytacamonine
18-Hydroxyvandrikine

I

Ibophyllidine
3-Ispajmalicine
Isoajmaline
(-)-Isoeburnamine
3-1s0-1%-epiajmalicine
Isomalindine
3-Isorauniticine
Isoretuline
Isosandwichine
E-Isositsirikine
Z-Isositsirikine
Isovallesiachotamine

K

3-Ketopropyl-19R-heyneanine

L

Leurcsine

M

Malindine
Matopensine

No

77
4
59
60
51
110
152
153
115
124
65
111
62
78
126
192
36
127

43
79
48
25
80
27
81
55
49
9
a7
68

132

162

28
142

Ref.

18
14

a0
40
40
50
72
72
22
22
43
22
40
28
60
18
18
53

20
47
10
15
47
24
47
19
10
44
44
45

62

65

24
68

Mauiensine
Mavacurine
Melinonine-E

(-)-N-Methoxycarbony?-

dimethoxykcpsinaline

{-)-N-Methoxycarbonyl-

methoxykopsinaline

(-)-N-Methoxycarbony]-
methylenedioxykopsinaline

12-Methoxy-14,15-dehydrovincamine

11-Methoxytabersonine
Nb—methylantirhine
17-0-Methylkribine
Methyl reserpate

N

Normacusine B

9

3-Oxccoranaridine
17-0xpellipticine

P

(+)-Pandoline
Peduncularine
Peduncularistine
Pericyclivine
Picraline
Polyneuridine
Pseydovobparicine

q

Quebrachidine

R
Raucaffricine
Raucubaine
Raucubainine
Rauflorine
Rauniticine
Rescinnamine
Reserpine
Retuline
Rosibiline
Rosicine
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No  Ref
33 10
35 29

8 12
11,12-

139 64

12~

136 64

11,12«

137 64

T 57

102 53
38 24
56 38

135 63
316
8z 22

4 6
98 50
5 9
29 25
40 16

133 %2
83 16

148 7
8 10
140 66
63 M
99 41

5 10
85 47

145 63

144 63
57 19
34 28
4 33




No
3
Sorelline 7
Strempeliopine 14
Strychnine 50
Strychnozairine 69
Strychnoxanthine 30
I
Tabersonine 52
Tacamine 100
Tacamonine 15
Tasmanine 37
Tetrahydroalstonine 86
Triabunnine 45
Trichophylline 103
ACKNOWLEDGEMENT

Ref .

35
18
18
30
47
25
54

¥

Vallesiachotamine
Vallesamine
Vandrikidine
Vandrikine
Vinblastine
Vincamajine
Vincamedine
Vincarodine
Yindoline
Vindolinine
Yoachalotine
Voafrine A
Yoafrine B
Voaphyliine
Vobasine
Vobasinol
Vobparicine

No

70

64
17
118
163
104
129
128
138

53
105
154
155

26

87
101
149

Ref,

45
4z
53
53
77
10

61
65
36
16
74
74
23
49
52
71

We wish to thank Mr. T. Hokkanen for drawing the formulae and Mrs. Rea Isckoski for typing the

manuscript.
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