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A The rauvomine family of sarpagine alkaloids
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6: rauvomine F [R = H]

B Prior approach toward the rauvomines (Lei, 2020)
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C Owr initial approach to rauvomine B via an intramolecular cyclopropanation
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cyclopropanation precedent in simpler systems
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4. N-allylation Attempts on Secondary Amine 19, S3—S5 |Table S1]
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Boc S6
Boc 46
Boc S9
Boc 510
Boc S1
Boc S11
Boc 512
H 56
H s7
H s7
H 46
H S8
Boc S8
Boc S8
Boc 59
Boc 56
Boc 512
Boc 46
H 56
H S12

19 [PG = H]
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S3[PG=Boc] g4 (pG = Boc] S5
oA geoet I:!: /
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s7
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OMs NG
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(S)-Ir-Tol-BINAP
s11 512
Conditions Result
(S)-Ir-Tol-BINAP, Cs;CO5, DMF, 70 t0 90 °C, 16 h NR
Pd(PPhj3)s, PhMe, 23t0 45°C, 4 h NR
K,CO3, TBAI, DMF, 60 °C, 16 h NR
K,CO3, TBAI, DMF, 60 °C, 16 h NR
K,CO3, DMF, 23 to 80 °C NR
i-Pr,NEt, DMF, 23 to 80 °C NR
[(allyl)PdCI],, CyJohnPhos, DBU, THF, 23 to 45°C, 20 h NR
(S)-Ir-Tol-BINAP, Cs,C04, DMF, 50 to 70 °C, 72 h NR
SPhos Pd G4, DBU, THF, 23°C,20 h NR
Pd(PPhg),, Cs;C03, THF, 23t040°C, 18 h CMm
Pd(PPhs),, THF, 23 to 40 °C, 18 h cm
NEt;, DMAP, CH,Cl,, 0t0 23°C, 20 h NR
i~PrzNEt, DMAP, CH;Cl;, 0 to 23 °C, 20 h NR
Na,C0O3;, CH,Cly, H,0, 23°C, 20 h NR
K,CO3, TBAIL, DMF, 60 °C, 16 h cm
(S)-Ir-Tol-BINAP, Cs,CO5, DMF, 70 to 90 °C,20 h NR
[(allyl)PdCI],, CyJohnPhos, DBU, THF, 23 to 45°C, 20 h CcMm
Pd(PPh;),, PhMe, 90 °C, 16 h cm
(S)-Ir-Tol-BINAP, Cs,CO;, DMF, 50 °C, 36 h NR
[(allyl)PdCI];, CyJohnPhos, DBU, THF, 23 to 40 °C, 20 h NR

NR = No reaction; CM = Complex mixture

challenging alkylatior
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6. Optimization of Pd-Catalyzed Stereospecific Allylation [Table S2]

CO.M OA catalyst (5 mol%) CO;Me
2ie ¢ ligand (20 mol%) I
I Nu + Ph/vMe e - n— HN Me
N 2 Et;N, solvent H
H 45 48 80°C, 14 h 49 I
Ph
Ligands Screened | -«---eceeeien e eeeieeeeceeceecee e seesesnenaenas
PPh,
PPh PPh
PhoP "2 PhoPT NTVPPh, e NN @E
dppe dppp dppb FPh2 = —PPh:
dppbz :

CC -
PPh, O ‘ Ph;P@
PPh, 0 o dppf
g‘ PPh,  PPh, 11 |
2 2

(%)-BINAP DPEPhos Xantphos

Entry Catalyst Ligand Solvent T ;;I::ri{s‘;:‘l:r (%)? dr
1 Pd;(dba);*CHCI5 dppe DCE 25 >20:1
2 Pdj(dba);*CHCI; dppp DCE 37 >20:1
3 Pd,(dba);*CHCI; dppb DCE 55 7.7:1
4 Pd;(dba); dppb DCE 21 1:0.82
5 Pd,(dba);*CHCI, dppb DCM 31 2.8:1
6 Pd,(dba);*CHCI5 dppf DCE 36 3.1:1
7 Pdj(dba)3*CHCI; dppbz DCE 15 >20:1
8 Pd,(dba);*CHCI; (£)-BINAP DCE 39 5:1
9 Pd;(dba);*CHCI; DPEPhos DCE 44 6:1
10 Pd,(dba);*CHCI, Xantphos DCE 57 10:1
1 Pd,(dba);*CHCI, Xantphos DCM 70 17:1
12 Pd(dppe)s - DCE 15 >20:1
13 Pd(dppe); - PhCF4/DCE 7 >20:1
14 Pd(dppe), - DCcM 82 >20:1

2All reactions were carried out in 0.2 mmol scale; 1,3,5-TMB was used as internal standard.
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Cyclopropanation

-
Conditions
54a [R = Me]
54b [R = OMe]
Entry Substrate Conditions Result

| s e o,
2 54b haﬁ,‘:ﬁ;; fém"' NR®
3 54b Rhﬂ:::lf :éfél.z;ss oc CM°
4 bda Rha(esp)z, DCE, 85°C  cmae . H-shift byproduct
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N=N,
N—Ts Rh{OAc), (cat.),
solvent, temp

TsN,, CuTC (cat.)

- -
PhMe, temp Me then K,CO3, MeOH, H,0
57
Two-step process
Triazole Formation Step Cyclopropanation Step
Entry TsN; (equiv) Temp. (°C) Yield (%)® Entry Cat. (equiv) Temp. (°C) Solvent Yield (%)®
1 1.5 23 65 1 0.1 80 toluene 41
2 1.5 35 45 2 0.1 80 toluene 39¢
3 1.8 23 67 3 0.1 80 DCE 48
4 2.0 23 67 4 0.05 80 DCE 38
5 1.8 23 240 5 0.05 65 DCE 27
6 0.15 80 DCE 41
7 0.1 100 DCE 469
8 0.1 80 CHCl, 44

“lsolated yield; PDCE was used as solvent; ‘silica gel was added in the reaction mixture after cyclopropanation step instead
of K,COj3; “reaction completed within 3 h.



D Conf

for key intr lecular cyclopropanation

ﬂN—NSOZAr ArOzSPg
7 salt [Rh]
| s = formation S
N { 19 eeeenn - {
R H N <N"""Me then A\ ¢ Me
N H. Rh (cat.) )
R a H R!
26 [R=H or PG] H trans-26 cis-26 )
trans-indoloquinolizidine cis-indoloquinolizidine 29 [R" = alkyl or H]
Rh,L,, (cat.) cyclopropanation
i solvent, A then desalting Y
Y \
r{SOzAr (o}
Rhi Q H
RN [Rh] v = [
< I |51 ¢ F <SR- S i I N v = ,Me
= A A~ J |7TEET e N
A Ns0Ar q\;@m " N A
Me| N H )
i H R ) 2: rauvomine B
trans-27 cis-27

AG (kcal/mol)

\ [Rh] = Rhy(OAc),
T=80°C

R=H trans-26 —/—= cis-26

@ d

aziridinium ylide

AG=-0.6 _ 4

2

8

. _, v
L%ﬂ e P

trans-26 [R = H] cis-26 [R = H]

: calculated energies of cis- and trans-26 [Ar = p-ToI]T

i,

4 r/}-g_

" AN ae=r (.8
T T e B
T gi“;___r

N

trans-26 cis-26 /’\,

[R =Boc] [R=Boc]

1,2-H shift

cyclopropanation



B aziridinium ylide cyclopropanation TS 1,2-hydride shift TS  (C)

TS-1 vs. TS-1'
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