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Development of divergent synthetic method for N-heterocyclic compounds

based on control of insertion number of isocyanides
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Scheme 1. This work.
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Table 1. Optimization of reaction conditions.?

Ph/\iMe Bgpin, (1.1 equiv)
(0.40 o) [th & ot oy MM‘E . tBu
T i/f
x ::uiv)
entry temp X Y 3aa (%) 4aa (%)
(°C)
1 100 .1 20 76 6
2 80 1.1 2.0 86 5
3 60 1.1 20 84 7
4 60 11 50 9586 2
5¢ 60 1.1 50 0 0
69 60 1.1 50 0 0
7 35 1.1 20 65 22
8 35 20 2.0 31 55
9 35 3.0 2.0 10 78
10 35 3.0 1.0 7 39
11¢ 35 3.0 2.0 1 85 (80)F

* Reaction conditions: la (0.40 mmol), 2a (0.44-1.20 mmol),
[Rh(OMe)(cod)]2 (0.0050 mmol), Bzpinz (0.44 mmol), toluene (2.0
mL), 80 °C, 14 h. Yields of 3aa and 4aa were determined by "H NMR.
® Isolated yield. ¢ Without [Rh(OMe)(cod)].. ¢ Without Bopinz. ©
cyclohexane. ! Isolated yield of 5aa after hydrolysis of the crude

mixture.

B r—)L 3 G Rk o KV P A G A L7z
(Scheme 2). 3aa L7 T LA —/LTH AR ATHE
ThHholm. F =AY 7T =K&LTI-
AdINC(2b) % i F I HE T & - 7=(3ab). B ik 51
%@%%%ALK«/%W??F/@ ESTEN)
HETdH>7=(3ba-3ea). N L L T74nm
HITFFR SN, TOMITEH TE 2o T
(3fa). AR B E T U — LV EOEA R, G



JEEZ 80 °C &9 52 & CHMARMNEG L
7-(3ga,3ha). 2-F 7 FNLELEHWEETH -T2
(3ia). p-fLIZ T B X — N 2B T HXPLT
T DOYA, BRI TE R —/L 3ja M35
Nz < MAKRGFRIZE D, "VINVEEFTD
6ja |ICHERGETH 7=, R2E LT, T ¥
NVENEAFRETHY, TAT=IVEN EA T
LR —AHKE AEETH - 7-(3ka,3la). R! X
—#k, T VR AEREA TR THY, ek
VR N XV HINVR=NEEFET DT LR
4 38 H FTRE C & - 72(3ma-3pa).

Scheme 2. Substrate scope for synthesis of 3.2
Bopin, (1.1 equiv)
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@ Standard condtions: 1 (0.40 mmol), 2 (0.44 mmol), [Rh(OMe)(cod)], (0.0050
mmol), Bopin, (0.44 mmol), toluene (5.0 mL), 60 °C, 14 h. ® Toluene (2.0 mL). ©
Toluene (2.2 mL). 9 Toluene (3.0 mL). © B,pin, (0.40 mmol).
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Scheme 3. Substrate scope for synthesis of 5.%
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@ Standard condtions: 1 (0.40 mmol), +BuNC (1.2 mmol), [Rh(OMe)(cod)],
(0.0050 mmol), Bypin, (0.44 mmol), toluene (2.0 mL), 35 °C, 14 h. b Cylclohexane
(2.0 mL) instead of toluene. ¢ Bopin, (0.40 mmol).
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Scheme 5. Test for interconversion between 3 and 4.
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