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Fig 1. Synthetic route
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Tab 1 Analytical data of substituted N-alkyl phenanthridinium bromides

Elemental analysis

Compound Formula MP °C Yield Calcd Expt
% C% |HX | N% | C% |H% | N%

3. C;sH,;;NO;Br >300(dec) |74.5| 53.91| 3.62 53.68 | 3.82
3. C,oH,;NO;Br 294-6 (dec) | 73.1) 55.19 | 4.05 | 4.02 | 55.18 | 4.07 | 3.97

C1eH;sNO;Br 244-5 (dec) | 78.8 | 54.87 | 4.61 54.66 | 4.59
C;,H,;;NO,Br-H,0 234-6 (dec) | 79.7 | 53.41)5.27 | 3.66 | 53.58 | 4.98 | 3.60
. Cy;H;(NO;Br 85-6 91 56.37 | 4.45 | 3.86 | 56.08 | 4.77 | 3.84
7e Cy3H,,NO;Br 93-4 91 57.15 | 5.32 § 3.71 | 56.81 | 5.33 | 3.60
8, Cy,H;;NO;Br 74-5 86 56.06 | 4.70 | 3.77 | 56.11 | 4.54 | 3.85
8, C1sH,;,NOBr 52-3 84 56.85 | 5.83 | 3.68 | 56.71]5.90 | 3.60
9, Cy;H;;NOy 131-2 33 72.58 | 5.37 | 4.98 | 72.63 | 5.16 | 5.14
9. et CisH,)NO;-HCl! 239-45(dec) | 41 64.76 | 6.04 | 4.20 | 64.55 [ 6.09 | 4.28
10, C;H;yNOsl-4-H,0 275 (dec) | 95 50.01 | 4.43 | 3.24 | 50.22 [ 4.66 | 3.06
10, C;H,,NO;1 228 (dec) | 85 52.98 | 5.34 | 3.09 | 53.17 | 4.94 | 3.27
11, CisH,,NO,Cl 2H,0 263 (dec) | 68 58.77 { 6.03 | 3.81 | 58.41 | 6.00 | 3.86
11, CH;)NO,Cl 24H,0 261 (dec) |77 58.38 | 6.44 | 3.58 | 58.76 | 6.06 | 3.66
11, C,H,;,NO;Cl 24H,0 184-90(dec) | 70 58.08 | 6.93 | 3.56 | 57.66 | 7.13 | 3.38

12. CyH,,NO,Br >300(dec) | 78 52.52 | 3.15 52,71} 3.32
12, C;s1,,NO,Br 241-3 (dec) |78 53.59 | 4.20 | 4.17 | 53.94 | 4.23 | 4.04
8. uc) C,H;,NO;BrCl 191-3 (dec) |77 50.95 | 4.78 | 3.50 | 50.87 | 4.74 | 3.47
8- uc) C1sH;3NO;BrCli 176-7 (dec) | 78 51.88 | 5.56 | 3.36 | 52.06 | 5.66 | 3.35
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Tab 2 NMR Data (100MC, TMS, TFA)

Compound CH;
3 ( CH< ) S(QCH,) & (other protons)
it A& @ CHjy
3 4.21(¢s, 3H. NCHy)
8.70(s, 1H, CH—N)
3. 1.46Ct, =6, 3H, CH,) 8.76(s, 4=6 1H, CH=N
4.62(q, J=6, 2H, CH,)
4 3.92(s) 4.24(s, 3H, —NCHj)
4.10(s) | 9.56(s, 1H, —~CH=N<)
n 3.76(s)
3.88(s) 8.90(s, 1H, —CH=N<)
7 1.02¢d, 1=6) 8.68, 8.84 (1, 1H,—CH—N—)
4.40(m)
7. 1.00¢d, J=6> | 3.56(s) 8.64 8.82(1, 1H, —CH=—N—)
4.30(m) 3.64(s)
9. 1.10(d, 1=6)
4.53(m) 8.58 (d, J=8. 1H —CH=N—)
9. 1.06¢d, J=6) | 3.76(s)
4.50(m) 3.88(s) 8.78 (s, 1H,—CH—N—)
10, 1.06¢d, J=6) 4.16 (s, 3H, —NCH,)
4.50(m) 8.68 (s, 1H, CH=N< .
10, 1.12¢ d, I=6) | 3.77¢s) 1.44 (1, J=6, 3H, CHy)  8.94(s, 1H, CH-=N<)
4.54(m) 3.88(s) 4.60 ((m. 3H, NCH)
11, 1.06¢d, J=6) 4.16 (s, 34, —NCHy) 4.60(m, 3H, NCH;, —CH<
4.50(m) 8.68 (s, 1H, —CH=N<)
11 1.14(d, J=86)
4.43(m) 8.74 (s, 1H, —CH=N<)
1L 1.36(d, J=6) | 3.98(s) 4.52 (s, 3H, —N—CHy)
5.14(m) - 4.18(s) 9.72 (s, 1H, —CH=N<)
12, 8.70 (d, J=6, 1H, —CH—N—
12, 3.76(s)
3.88(s) 8.78(s, 1H, —CH—=N—)
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ANTITUMOUR ACTIVITY OF OPEN RING ANALOGUES
OF UNGEREMINE (AT-1840)——PREPARTION OF
SUBSTITUTED N-ALKYL PHENANTHR-
IDINIUM BROMIDES BY A
PHOTOCHEMICAL REACTION

WENG Zun-yao (Owen Tsung-yao) and ZHANG Guang-rong®

(Shanghai Institute of Materia Medica, Academia Sinica;
*Department of Chemistry, Fudan University Shanghai)

ABSTRACT

Ungeremine (I, AT-1840), an alkaloid from Ungernia minor, possesses a marked
inhibiting activity against the following experimental tumour systems: EAC, L1210,
P388, Lewis lung carcinoma, Yoshida sarcoma and sarcoma 180.

In the present investigation, a number of its open ring analogues, 2-hyroxy-8,
9-methylenedioxy-N-alkyl-phenanthridinium bromides (3) and their 8, 9-dimethoxy-
analogues, (4) were prepared from bromopiperonal and bromodimethoxy-benzaldehyde
through a 5-step synthesis including photochemical cyclization.

Bromobenzaldehydes were converted to their Schiff bases (7) with 4-isopropoxy-
aniline, followed by reduction to secondary amines (8) by sodium borohydride or
potassium borohydride. Phenanthridines (9) were obtained by photochemical cycliza-
tion and subsequently were transformed to their quaternary ammonium iodies (10).
The final products (3a, 3b, 4a and 4b) were obtained by treating compounds (10)
with a mixture of hydrobromic acid and acetic acid.

From the intermediates (9a) and (9b) 2-hydroxy phenanthridines (12a), (12b)
and 2-isopropxy-phenanthridinium bromides were also prepared.

Compound 1 with a potential betain structure (a positive quaternary amine group
and a negative phenolic group) on the one hand and a methylene N-O-O triangle on
the other attracted our attention to study the contribution of these features. The
above compounds were thus prepared and screened on EAC in mice. The SAR was.
discussed as follows:

1. Compounds 9 and 12, lacking phenolic group or a quaternary amine group, can:
not form betaine intramolecularly and thus showed no activity.
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2. Although compounds (4a and 4b) are betaines, they do not have methylene N-O-
O triangle in their molecules and also showed no activity.
3. Compounds such as 3a and 3b do have both betaine and methylene N-O-O tria-
ngle in their structures. But 3a exhibited marked activity while 3b did not. It has
been known that ethyl group at the quaternary N-atom is much easier to be elimin-
ated. It is reasonable to assume that 3b can be converted to 12a by eliminating the
ethyl group in wivo, thus losing its betaine forming ability.
4. It seems that both betaine and methylene N-O-O triangle in ungeremine may be
critical for exhibiting antitumour ability. Fission of the B ring of ungeremine will
not affect its betaine forming ability and the antitumour activity of the alkaloid is
maintained.

Key words Ungeremine; Antitumor activity; Ehrlich acites carcinoma; Structure-

action Relationship; Photochemical reaction.





