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Abstract- For gixteen compounds related to eryptopleurine the carbon-13 chemi-
cal shifts and some first—order coupling comstants were measured. Excepting the
case of very close signals (less than 0.3 ppm of separation) all the signals
were assigned. For cig-stilbensz and phenanthrene series some useful 5C5 for

methoxy and earboxy groups were calculated.

OQur interest for antitumoral alkalcids led us to study colchicine and its derivatives.1 In the
present paper we wish to report the results obtained in the study of cryptopleurine and scme related
substances. Cryptopleurine (from Crypiocarpa pleurosperma)z is one of the rare phenanthroquinolizi-
dine alkaloids whose unusual skeleton and interesting antitumor properties3 explain the great effort
devoted to its synthesis,4 including cur (M.5. and G.T.T.) own contribution.5 However, no 13C--nmJ:
data about phenanthrogquinolizidine alkaloids could be found in the literature,

The following sixteen compounds were studied in deuteriochloroform solutions at 20.115 MHz
(Bruker WP—SO—DS).6 Cryptopleurine itself 29 was alsco measured at 62.9 MHz {Bruker WM 250). The com-
pounds chosen are analogues or precurscrs of cryptopleurine,5 excepting the commercial eis-stilbene
L& and phenanthrene 4a. N-benzylpiperidine j5a was prepared specially for this Etudy.7 Carbon atoms
of these compounds were numbered as in cryptopleurine itself (see table).
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The almost symmetrical structure of several compocunds, ge, 2¢, 3a. 4b, ﬁg, QQ, gé, made Jiffi-
cult the assignment of the different carbons. Thus, many pairs of carben signals separated by less
than 0.3 ppm {marked in the table with %, §, or ¥} couid not be assigned with certainty. The tech=~
niques used for the assignment are :

— Multiplicity of the signals {SFORD spectra) ;

- Coupling constants, mainly aromatic 3J constants ;8
- Literature results ;

- Internal coherence.

Compounds la and 4a have already been reported : our values are consistent with those of Hansen
10,11

and his assignment has been followed.
Quartets. The methoxy signals appearing around 55 ppm are difficult to assign ; if two methoxy

groups occupy contiguous positicns they are mutually deshielded, showing a downfield shift in rela=-

tion to the third methoxy group (018 in 2g, C19 in 44, C19 in 6h).

Triplets. The B8 and ¥ CH2 signals of the piperidine ring in compounds 2a, Zb, Zg., gg, 2a, 2b.

12
are easily assigned due to their relative intensities. The CH2 signals in the a position to the

nitrogen (C9 and C11} were assigned in compound 24 where C9 shows a ~J coupling with the olefinic

proton in position 16a {doublet of triplets) while C shows a complicated pattern. On the other

11

appears around 55 ppm but the chemical shift of C, depends on

hand, in all the six derivatives C11 o
the nature of the substituent, stilbene, ~55 ppm, benzene or phenanthrene, ~63 ppm. The CH2 signals
of the gquinolizidine ring (ag, 3b, Qg, £&h) were assigned by analogy. In the stilbenic derivatives
(3a, 3b} the carbons a to the double bond {Cg and C16] appear at higher frequencies than the corres-
ponding carbkons (C11 and C14) of the saturated half-part. The coupled spectra show C9 and 016 of
compounds 33 and 3b as narrow triplets, whereas the signals corresponding to C11 and C14 have a
complex pattern (long range couplings). This fact has been used to assign the very close signals of

carbons C9—C11 and Cld_clﬁ

Doublets, The only CH signal in the area of saturated carbons correspond to C of compounds
AP 15

in compounds &a and Eh.

3a, Jb, 6a, and Eb. The other doublets belong to arcmatic or ethylenlc carbons. The "J coupling in

16a and the two protons on carbon C9 identifies unambi-

; the coupling constant of 4.1 Hz has the same order of magnitude than those observed

compound 24 between the olefinic carbon C
guously C1Ga e
petween oriho carbons and methyl protons (4 to 6 Hz) ' . The arcmatic CH signals were assigned using

mainly two criteria : number of 3J couplings and SCS (substituent chemical shifts) of the car-

meta
boxy and methoxy groups. The use of mefa couplings is clearly illustrated in compcunds 2d and 6b :

- — 348 —



HETEROCYCILES, Vel

TABLE : Chemical shifts in ppm and coupling constants in Haz.

19, No. 2, 1982

1 2 3 4 4a  4b 5 6 7 g 8a  8b 9 11 12
13 14 15 16  16a 16b 17 18 19 20
128.9 128.2 127.0 12B.2 128.9 128.9 128.2 127.0 128.2 128.9 137.3 130.6 --—- ———u ———n
e mmm e e 13006 137,83 e s e e
112.1 148.4 148.4 111,0 122.7 129,2°129.1%126.5 129.1%129.2%139.4 1296 68,8 ——o- ———
wmmw meme emem oo 127.6 140.0 55.4" 55,77 - -
130.9 113.7°158.9 113.7°130.9 127.9 113.6°156.9 113.65127.9 137.8 130.7 57.7 54.4 26.2
24,5 26.2 54,4 -——= 131.0 136.6 -—--- 55.3 54.4 —mem
113,2 148.4 148.9 111.1 122.8 128.2 128.2 127.0 128.2 126,9 144.7 133.0 58.2 54.6 26,2
24,5 26,2 54.6 -—— 133.0 138.3 55.9 55,9 cme-  —eem
131.0 113.7 158.7 113.7 131.0 119.2 110.9 148.9 148.5 111.t 137.8°131.0 57.9 54.4 26.3
24.5 26.3 54.4 ==-= 131.0 137.2" ——- 55.3 56.0 56.0
113.1 148.3"148.9' 111.2 122.6 119.1 110.8 148.8%145.5111.2 137.8%131.3 58.2 54.6 26.3
24.5 26.3 54.6 -—- 131.8 137.6% 56.0 5%6.0 56.0 56.0
128.9 127.9%126.27127.9 128.9 129.3 127.8 126.47127.8%129.3 140.7 132.5% 60.4 5.7 26.0
24.5 33.4 58,0 39,9 132.6%141.,9 om0 o ___.
128.9 127.9 126.1 127.9 128.9 120.9 110.7 147.6 148.2 1136 132.2 131.9 60.1 55.6 26.0
24.4 33.4 58,0 40.0 133.2 142.3 -—-- ---- 55.8% 55 7F
128.6 126.6 126.6 122.7 130.5 130.5 122.7 126.6 126.6 128.6 132.2 127.0 =mac = oo
———— mmem e —em 127.0 132.2 = mmmm e m
128.6 126.8 126.4 122.6 130.5 130.4 123.1 126.4 126.8 125.1 130.17 135.8 62.6 =coe  —mae
e emmm e o 1244 1317 o e e e
130.0 127.4 129.2 123.0 130.4 131.5 123.3 127.1 127.4 126.5 129.2 $28.8 168.9 =mce  —u—_
e mmwe mmee e 131,6 129,98 cmmm mmmm meme e
109.5 149.9 151.1 103.5 125.9 131.5 104.2 158.1 115.9 128.8 123.3 126.7 169.9 ——oc ———c
me—m m—mm e —-—- 129.6 124.7 56.1% 55.9% §5.4 ___-
mmm = e s 126.9 128,2 emm—  ame—  a——  ___- 129.,2 139.1 64.4 54.6 326.2
24.5 26,2 54.6 --— 129.2 128.2 —-== —cem cmem  —-_-
128.5 126.67125.8 122.67130.4%130.9%122.9%126.3 126.5%126.4 132.0%133.2 62.6 55.0 26.2
24.6 26.2 55,0 --—= 127.8 131.8% e e omm .
122,6 125.9%126.8 122.9Y130.0 131.2 123.17126.8 125.8%123.5 120.5% w.0. 56.4 56.2 26.0
24.4 33.8 57.5 34.8 N.O. 129.6% co oo amm .
104.0 148.2 149.4 104.0 126.6 130.1 104.7 157.4 114.8 124.0 123.8" 124.4 56.3 56.1 26.0

24.4° 33,8 57.5 34,7 125.7

123.4% s6.0" 55.8% s5.4
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TABLE : eontinuation
2 4 4a 4b 5 6 8 Sa 8h 9 11 12
13 14 15 16 l6a 16k 17 18 19 20
2d 158 N.M. N.M. 158 181 161 158 N.M. N.M I57 MM, N.M 132a 131 125
— 7.5, 7.5, 7.5 7.5 7.8
5.0 4.5
126 125 131 —— ISIb N.M, 143 143 143 143
4.1
%E N.M., N.M. N.M. NM NM. NM N.M NM NM NM NM NM 132 130 128
128 126 130 127 V.M, NM == e e e
29 159 160 180 180 159 160 158 N.M, N.M 158 N.M, N.M. 133 130 128
7.0 8.0
8.0
128 126 128 127 NM ONM —— = - ——
58 —— - - - 160 160 == ——== ~——— -——— 150 N.M. 132 131 12
5.0 5.0 6.5
5.0 6.5
126 125 131 —— 189 160  ——— ———= ———— -
&.5 5.0
6.5
5.0b
§E N.M., N.M, N.M 158 N.M. N.M. 158 N.M., N.M. N.M N.M NM 133 131 188
5.8 5.5
126 128 181 = N.M. NM. ——mm ——— cmee ——ee
93 N.M. 161 169 N.M. N.M. N.M., N.M. 160 161 N.M., N.M., N.M. 131 130 129
8.5 8.5 8.0 8,5
128 126 130 128 NM, NM ——— —— ——
932] 158 N.M, N.M, 155 6.5 N.M, 155 N.M. 161 157 N.M. N.M, 132 130 128
5.0 6.0
128 128 131 126 N.M, N.M. 143 143 143 ———r—

N.O. Not observed

N.M.

Not measured

3J coupling with the C-H in pesiticn 16a

3J coupling with the CH2

in positicon 9
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no 3J couplings

“-H no 3J couplings

The methoxy and carboxy SCS are consistent with literature results on naphtalene derivatives ;

for instance :

Singlets. The assignment of singlets is the most difficult problem. In coupled spectra, the

only well resolved quaternary carbon signal correspond to C a in compound gh (doublet, J = 6.5 Hz,

4
coupling with Hl), however the 'fingerprint'14 of the different carbons is quite characteristic.
This fact and the SCS, not only for phenanthrenes (see before) but also for stilbenes, conduced

to the assignments of the table.

Concluding, we think chat our study will prove useful for the identification of the possible
cryptopleurine metabolites and for the assignment of the signals of other related alkaloids,4 like
tylophorine, septicine, julandine, and antofine. Even other stilbenes and phenanthrenes could be
assigned ; for instance, in the following methoxyphenanthrene only the signal at 104.1 ppm was

1
already assigned.
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