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Abstract - Hemiketals 5a,b generated from the indole alkaloids ajmalicine 1a and tetra-
phylline 1b, yielded the isomeric hemiketals fa,b upon acidic treatment. Ajmalicine la

was converted in low yield te dihydrocorynantheol 10a through 7a.

Saponification and decarboxylation of ajmalicine 1a (Table 1) is known to generate hemiketai 5a 2,
a reaction Later used 3 for introducing various functionalities on carbon atoms 17 and 19 in hete-
royohimbine alkaloids. This project was undertaken in view of the partial 'synthesis of cinchophyl-
line analogs "’5’6.

Refluxing la 7 in 0.93M methanelic KOH yielded ajmalicine acid 2a (15%; mp 7182°C ; (u)D+8°, pyri-
dine) 8 and the methoxy derivative 3a (40% ; mp 225°C ; (a)D—36°, pyridine’ rs.-sult-ing9 from
Michael additien prior to saponification. Schielding of the a=-site by the 19-methyl group and even-
tual epimerization of the carboxyl group account for the configuration of €-16 and C-17 in 3a.
Methyl p-tolyltriazene 10 esterified 2a back tola, and 3a to 4a, an acidic treatment of which rege-
nerated 1a. Similarly 3a yielded 2a upon CFCOH treatment. These transformations show that the ba-
sic conditions did not affect the oxidation level of C-17 and €-19 in 2a and 3a.

When refluxed for 4 h in 2N HCl, 2a gave the known hemiketal 5a (15%; mp 266-267°C ; (u)b—131°,
pyridine) along with the unexpected isomer 7a (30% ; mp 236°C ; (uJD-Sé", pyridine), which was ob-
tained as the sole reaction product upon prolonged (12 hours) heating of 2a, 33 or 5a in the same
reagent. Less surprising was the guantitative transformation of 52 to 7a in refluxing 0.93M
methanolic KOH. Acetylation of 5a gave the 17-O-acetate 6a (90% ; wp 135°¢C ; (u)D-—SZ", CHCL3),
while acet)lflation of 7a gave the methylketone 8a (90X ; mp 85°C ; (a)D-19.5°, CHCLS). The tetra-
phylline derivatives 6 2b (mp 230-232°C ; (a)D-Zé“, HZOJ, 5b (mp 212-214°C ; (u)D-MZ", pyridinel},

6b (mp 186~188°C ; (a)D-53°, CHEL: ), 7b {mp 140-142°C ; (c:)D-135°, pyridine) and 8b (mp 90-92°C ;
(u)D—ZG“, CHCL3) were obtained under similar conditions : however saponification was performed

in ethanolic KOM, and the umstable 3b coutd not be fully characterized.

That no skeletal rearrangement had cccurredduring the transformation of 5b to 7b was further pro-

ved by their common KBH, reduction product, diol 11b : @)y=6.5°, CHCL; (diacetate 12b : (&)D'13°,

3
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CHCLB). However reduction of 7b was not sterecselective, as the epimeric diol 13b (diacetate 14b)
was simultaneously cbtained : 12b /14b : 68%/17%.
Both hemiketalic systems 5 and 7 allowed access to tetracyclic derivatives related to corynanthe-

ane : thus 5b (refluxed for 2 h with NH,0H, CH,COONa, MeOH, H;0) was derived to oxime 15b

F4 3

(BO% ; mp 134~-136°C ; &1)0-53°, pyridine) and thence to nitrile 1éb ((CF3C0)20, CHCL AGD°  for 2

37
h ; 89% ; (a)D-34.5°, CHCL3), the 19-0-mesylate of which yielded the vinyl (9%) and ethylidene
(9%) compounds 17b and 18b with DBU (DMSO, A75°C far 3 h ).

Ketone 84 yielded (tosylhydrazine, EtOH, refluxed fer 5 h; 85%) tosylhydrazone 9a, which gave
dihydrocerynantheol 10a (1e% ; mp 183°C ; (a)D—19°, CHCL3) upon LiAiH4 reduction (THF, refluxed

for 18 h ).

The basic red-ox rearrangement of 5a,b to 7a,b is probably refated to an internal crossed-Cannizza-

1

ro reaction similar to that proposed earlier for the conversion of pretazettine to tazettine.

In acidic medium, it is suggested that oxonium 19a,b evolves to 23a,b due to stéric decompres-
sion of the 19-methyl group and to the related carbocation being more substitued. Although hydri-

de shifts have been evoked in the acid-catalyzed epimerization of the 27-Me in ketalic stercidal

. 1 . R .
sapogenins 2 a 4-center prototropic mechanism may also be suggested in the present case.
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__(*) ajmalicine

15b & R5=CH=NrOH
16b : Rpy=CN

(*) - a : Rq=H
-b: R1=0He

1h tétraphylline

Table 1

»
R,OH,C

11b : R,=H

T2b : Ry=Ac (19-5)

13 Ry=H

H
1% “Me
Rz

(19-8}

(19-R2

T4b : R3=Ac (19-R)

— 1809 —

V) Ac
IN-NHTS Ac
"2

HETEROCYCLES, Vol 19, No. 10, 1982




Table 2 : 60MHz proton nmr shifts of new compounds

i
2a E CH3-18  dl=6) 1.12 ; H-19 : dq(J1=2,J2=6) 4.4 ; H-17 ¢ s, 7.8 ; COOH : s, 11.6
1
1
FE 2} CHy18 : d=6) 1.5 H-19 3 m, 4.5 He17 1 5, 7.53 ; COOH s, 11.5
1
' L
b«
L 32T | M8 1 dUme1.3 5 H-19 dall,=T,4,m606.3  Ho17 5 d(IT8)5.2 5 COOH 1 5,12.25 5 OCHgis 3.
1
Ak i
¢ 527" ] CHgm18 ¢ dWU=6) 1.28 ; OH-17 : s, 1.66 ; H-19 : da, 4.2
t ‘,
¢
L5 oHg18 : A=) 1.2 5 HE19 i m, 4.3 HS17 5 om, 5.4
[ ]
. i ]
4 ba ! CH3—18 : dlU=6) 1.2 ; CH3C0 15, 2.05 ; H-19:m, 4.20 ; H-17 : dd(J1=8,J2=3) 5.8 ]
& |
L 6" ] oHm18 : A=) 1.2 CHglO- 1 s, 2 5 W19 @ om, 4.25 5 W-17 @ d(I=B) 6.15 :
3
kkk b
Ta CH3-18 + s, 1.42 ; OH-19 : s, 1.78
*
{ 7b CHy=18 @ s, 1.65 ; OH-19 : s, 4.9
r
" 8a CHy=18 : s, 2.08 ; CH,CO : 5, 2.22 ;CH 171 t, 4.15
E
(8" 1 eHy18 1 s, 1.95 ; CHgCO 1 5, 212 CHpT7: t, 4.05
d
105" 1 oH 218 1 t(z6) 0.86 ; OH-17 : 5, 1.73
12"} Hpm18 1 dQURPIL27 ; CHyC0-19and =17 1 5, 2.07 ; CHy=17 3 m, 4.18 ; K19 : g, 5.3
- ]
{ ok b
14b CH3-18: d{4=731.2 ; CH3C0 -19 and -17 : s, 2.03; EHZ—T? :m, 4.16; 119 : dgq, 5.25
L P
¢ 1}9* CHz=18: d(J=71.37 ; H-19 : q, 4.4 ; H-17 : s, 7.7 ; OH oximes : s, 13 and 12.4 a
1
]
266" cHem18 1 d0u=y 1,18
sk
1 CHy=18 and CH-19 = m (3H), 4.7 to 5.8 ]
3
18" cH,m18 1 dW=T 175 He19 1 qUED) 5,21

Chemical shifts are recorded in ppm downfield from TMS.

2 *k
The spectra were taken in pyridine —ds, DMSO —d6

ar e CDCL3.
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Table 3 : 13C Chemical Shifts*
I I ] ] ] [] T 1
- 13 ': : { -t N T f [ 1 3
Carbon: 1a ™ ; 2a 3a 6b | 7b ::iCarbom: 1a | 2a |} 3a | é 1 7b
. | - - [ . . [ | - 1 -
: t } : i E ! ?
E C(2) = 134.0 137.4 13E6.0 135.0 |} 135.5 == €(1% : 30.1 | 32.0 ) 35.6 | 3.8 33.8
: : : ; i : 13
: T ] : : ! 2
c(3) : 549.8 60.9 60.3 ! 60.5 | B0.6 :: C(16) : 106.5 | 112.0 55.5 1 37.2 33.1 3
: : : i : : i
: ! : : : .
te¢5>™: 52.7 1 53.4 ) 53,5 ) s53.7 1 53,8 1z €17 :154.5 ! 150.8 | 98.7 ! 89.6 ! 60.0 )
t : } { .n : 1 1
C¢6y = 21.3 272.6 22,5 1 22.7 } 22.6 :: CU18) : 14.5 15.0 14.5 4.2 27.7
: —1 : : 2 : I
: HE 1 T 1 : : !
t c(7) :106.1 )} 107.3 ! 107.8 ! 107.5 | 107.5 :: CC19) : 73.3 } 73.2 1 71.4 72.6 1 95.8
4 . - -
: : | : H i (s | 1 : H
: ! ! ! ' : = ! : : :
» C(8) : 12B6.8B 128.1 126.0 122.8 122.8 :: €200 @ 40.2 | 42,11 42.4 ] 43.4 419.8
: : : ! ! !
: : : !
*
ey : 117.3 117.8 118.3 118.9 116.8 :: C(Z‘l)*: 56.2 57.3 | s7.0 57.1 57.0
H B H : !
4 : | ' HH : !
t ¢¢10) : 118.4 !} 118.8 ! 119.2 | 108.9 | 108.7 DOCHLM: - ) - - 55.6 55.5
H 1 1 ] r: H 1 T
L ce11y = 120.5 1 120.8 124.1 156 156.3 :: g : - - - 169.0 -
4 - 1 ) 1 .."__OCH:S. 1 T
- i ! ) I == - 1 1 1
- T 1 T T - T 1 1
{ h I 1 1 1 1 I 1
c¢12y = 110.8 } 112.1 | 111.5 85.8 | 85.8 :: g -y - -z -
¢ . 1 ' ..LHz=C-0, t !
9 1 - — . 9y
: 1 HH : !
€13 : 135.8 | 137.1 136.0 138.2 138.2 :: COOH 3 - 174 .49 174.8 - -
CC14) = 32.1 34.3 35.3 | 37.4 37.3 ::\-OCH3(1T): - - 55.9 - -
= 1 1 - -
- 1 T o W 1

themical shifts are recorded in ppm downfield from TMS. The spectra of compounds 2a, 3a, 6b,

7b were taken in pyridine -d5 solution.
*ok

Assignements can be interchanged.
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