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Phenanthrene derivatives are good DNA-chain intercalators mainly due to their pianarity. Likewise,
applications as both antineoplastic and mutagen agents have been described.! Phenanthro[9,10-d]fused
heterocycles have been reporied to present very inieresiing pharmacological properues‘- This framework also
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amination conditions following known procedures,4b afford1
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Qur attention was then focused on the biaryl coupling needed to obtain the target tetracycle. The
preparation of arylboronic acids or aryltrialkylstannanes, by reaction of the corresponding organolithium
derivative and trimethyl/triisopropylborate (Suzuki-Miyaura reaction)!3 or trimethyl/tributyltin chloride (Stille
methodology)!4 respectively, failed probably due to a lack of control at the metal-halogen exchange, as has
been recently reported for some dihalogenated substrates.!> Nevertheless, one-pot aryltrimethylstannane
formation/coupling reaction to afford phenanthro[9,10-d]pyrimidines 416 was achieved with great success
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(85-91%) when pyrimidines 2 were reacted with MegSny as the organometallic reagent!7 and Pd(PPh3)4 or
Pd(PPh3)4Cl» as the catalyst!8 (3-8%) in dioxane solution at 140°C.19 The reaction was performed in a heavy-
wall pressure tube, as only dehalogenation products were isolated when refluxing both diiodinated and
dibrominated substrates along with the reagents.

i NH4+tHCOOQ-, HCONH

i: NH4THCOO, | NH»>, H 1,

ii: MegSna, PA(PPh3)4, dioxane, pressure tube, 140°C

Scheme 1.

Table 1. 4,5-0,0-Dihaloarylpyrimidines 2 and phenanthro[9,10-d]pyrimidines 4.

R! R2 R3 X1 X2 | 2 (%2 | mp.CCOP | 4 (%) | mp.(°C)
H H H Br Br a (71) 144-146 a (89) 170-172¢
H H H 1 1 b (81) 160-162 a (91) "
OMe OMe OMe Br Br ¢ (76) 134-135 b (85) 236-238d
OMe OMe OMe I I d (68) 149-151 b (80) "
H H OMe Br Br e (73) 65-67 c (79) 234-236d
H H OMe I I f (66) 80-82 c (83) "
OMe OMe H Br Br g (79) 105-106 d (77) 215-216¢
OMe OMe H I I h (61) 148-149 d (81) "
OMe OMe H Br I i (66) 114-115 d (61) "
OMe OMe H I Br j (76) 134-136 d (66) "
OCH;0O H I Br k (66) 159-160 e (86) 240-241¢

2 Yield of pure crystallized compound; b Crystallized from methanol;
€ Crystallized from hexane/ethyl acetate, 6:4; d Crystallized from diethyl ether



It should be pointed out that the target coupling products were obtained with quite similar yields from
both diiodo and dibromo precursors, or even mixed iodobromo derivatives, so a significant advantage of our
method is that bromo derivatives, which are usually cheaper and easier to prepare, may be used as suitable
substrates. Moreover, no significant change was observed when employing electron-donating OMe substituted
derivatives, which are generally accepted to undergo a slower transmetallation step.20

Finally, regarding coupling reaction results, it may be proposed that the extended degree of conjugation
of the final tetracyclic product probably compensates for the steric constraint?! at the transmetallation step of
such a Stille-type process.22

To sum up, considering that very few examples of such an intramolecular coupling reaction via tandem
or domino processes have been reported to date,23 we can conclude that not only does the synthetic path
presented above constitute an efficient approach to the phenanthro[9,10-d]pyrimidine framework, but also a
meaningfui exampie of intramolecular biaryi coupling in a quite stericaily constrained moiecuie.

At present, we are trying to extend the scope of this approach to other similar tetracyclic systems
incorporating different heterocyclic cores.
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