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This paper describes a novel diamination process that uses CuCl as catalyst and di- tert-butyldiaziridinone as nitrogen source. A wide variety
of conjugated dienes and a triene can be effectively diaminated in good yields with generally high regioselectivity under mild reaction conditions.

Metal-mediated and catalyzed diamination of olefins provides selectively at the internal double bond. In our efforts to search
an effective approach to the synthesis of vicinal diamines for complementary catalytic systems, we have found that the
which are very important functional moieties contained in

various biologically active compounds and are widely used ||| N D

as chiral control elements in asymmetric synthésis. Scheme 1

Recently, we reported a Pd(0)-catalyzed regio- and stereo- o

selective diamination of conjugated dienes and trienes using Ry o ;g(g‘;’;:/;’ >L I J<

di-tert-butyldiaziridinone (¥® as the nitrogen source (Scheme R A\A + >L JL e, NN Y.
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Scheme 2 Table 1. Catalytic Diamination of Dienes and Triehe
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entry 1)!2 The reaction occurred highly regioselectively at

. 13 . . o
the termmal double_ bont!® As shown in Tab_le 1, various VNN ><N’4
other conjugated dienes can be regioselectively diaminated s le N 50
at the terminal double bond (Table 1, entries7). When a MeO,C™ ™ \ﬁ
conjugated triene was used, the diamination also occurred
regioselectively at the terminal dou_ble bond (Ta}ble 1, entry R)\/\ RXN—f
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Figure 1. The X-ray structures of compound® and4e.

Ph
0
were obtained whetrans-1,3-pentadiene was used (Table 11 ph><N,</ 76
1, entry 9). Interestingly, whetis-1,3-pentadiene was used, AN
only one regioisomer was observed (Table 1, entry*40), Z/E = 3.3/

indicating that thecis double bond is much less reactive.

Y
1k
For cis-1-phenylbutadiene, the terminal double bond was also ” )\/l\ >< ’/<0 79
diaminated, but isomerization of tieés double bond occurred 1 )\/{“\/N
during the reaction (Table 1, entry 11). The diamination also \6
occurred for dienes containing geminal disubstituted terminal R
olefins (Table 1, entries 12—15). \/l\ >(N’<O
While a precise reaction mechanism awaits further study, R V\/N\g
a plausible catalytic cycle is shown in Scheme 3. The CuCl %2 }nm,éljpl\}/lle o R 52
15 10: R =0OMe 52

(12) Representative diamination procedure (Table 1, entry 1)A 10
mL test tube containing CuCl (0.006 g, 0.06 mmol) was evacuated and . . o .
then filled with argon three times, followed by the addition of benzege- All reactions were carried out with diene or triene (0.6 mmol)tedt-
(dried over sodium metal) (1.5 mL), P(ORI{).0186 g, 0.06 mmol), and  Putyldiaziridinone (2) (0.9 mmol), CuCl (0.06 mmol), and P(O9).06
trans-1-phenylbutadiene (0.078 g, 0.6 mmol) successively with stirring. mmol)bm benzenes (1.5 mL) at rt under argon focr 6 h unless otherwise
Upon addition of di-tert-butyldiaziridinone (0.153 g, 0.9 mmol), the reaction Stated.” The reaction was carried out at 85 for 6 h. © Isolated yield based
mixture was stirred at room temperature for 6 h and purified by flash ©n diene or triene.
chromatography (silica gel, hexanes:etkef7:1) to give the diamination
product as a white solid (0.135 g, 75% yield). . . ..
(13) The other regioisomer was barely detectabletdyNMR of the first reductively cleaves the NN bond of diaziridinone2
crude reaction mixture if there was any. to form radical species.*>"18 Addition of 5 to dienel forms

(14) Thetert-butyl groups of the diamination produetjf can be readily . . p -
removed with CECO;H at reflux for 6 h, giving a clean product in 93% radical intermediaté. The homOIytlc Cleavage of the EIN

yield (also see ref 9). bond of6 and formation of the C—N bond provide diami-
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Scheme 3. A Proposed Catalytic Cycle for Diamination Scheme 4
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that the radical stability and possible steric effects are two
important contributing factors for the observed regioselec-
nation product and regenerate the CuCl catalyst. Alterna- tivity.
tively, the carbon radical o could coordinate with the Cu In summary, diamination for a Variety of Conjugated dienes
to form Cu(lll)-like species?, which gives produc# and and a triene has been effectively achieved at the terminal
regenerates the CUC' Ca.ta.lyst after redUCtiVe e”mind‘ﬂon. doub'e bonds by using inexpensive CUCI as the Cata|yst and
No isomerization of theis double bond was observed for  gj-tert-butyldiaziridinone as the nitrogen source under mild
cis-1,3-pentadiene (Table 1, entry 10), suggesting that theyeaction conditions with generally high regioselectivities.
formation of the C—N bond from radicélis faster than the  Thjs cuCl-catalyzed diamination appears to be mechanisti-
bond rotation. In the case ais-1-phenylbutadiene (Table  ca)ly distinct from the previous Pd(0)-catalyzed process and
1, entry 11),_ thg pr_ler!yl group further stabilizes rac_;lﬁal provides complementary regioselectivitifurther studies of
thus prolonging its lifetime and causing double bond isomer- the reaction mechanism, investigation of different ligands
ization. This is also consistent with the observation that two 4g nitrogen sources, and expansion of the substrate scope

isomers (92and 9b) were obtained for the diamination of 45 el as the asymmetric process are currently underway.
deuteratedrans-1-phenylbutadien&) (Scheme 4). It appears
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