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Trimethylsilyldiazomethane

Lappert- First report of covalent organometallic diazoalkanes:

MesSnCl + Lif[CHNy — » Me;SiCl

Shioiri and Aoyama:

M , 1. DPPA
Me3SiCH,CI g Me;SiCH,MgCl ~  MesSICHN,
2. H,0
3. distillation
/'L BuLi or LDA Li
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Arndt-Eistert Homologation

TMSCHN, Proposed by Aoyama and Shioiri as an alternative to diazomethane

Seyferth:

TMSCHN,is known to be thermally stable due to the C-Si p, —d_resonance:
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IR stretching (cm™)
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Reactions with Trimethylsilyldiazomethane

Arndt-Eistert Homologation:

CONHPh
COCl

. TMSCHN,, EtzN

2. PhNH,, 180 °C OO
2.4.,6-trimethylpyridine

80%

O\ 1. 2 equiv TMSCHN, O\
CoCl -

ITI 2. PhCH,OH, 180 °C Pﬁ CH,CO,Bn
CO,Bn 2.,4.6-trimethylpyridine CO,Bn
7%

Sh|'_e. r, T. db%)wrp&oup Snowden, T. Encyclopedia of Reagentspgc&g ngg%nic Synthesis 2001.
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Reactions with Trimethylsilyldiazomethane

CO.Me  TMSCHN,, i-ProNEt

CO,Me
<j[ MeOH_MeCN @
it 15 h
OH OMe

78%

Ph
TMSCHN,, CuCl
PhCH=CH, - Y
benzene, rt, 1 h
46% TMS
(E):(Z)=1:4.8

S

1. TMSC(Li)N, 3 S
\HJ\X 2. H,O-MecOH /N
8 ,
N
X = OMe or SMe X = 0OMe, 79%:; SMe, 84%
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Possible Strategies to Synthesize TMSCHN,

Previously reported, done by flow chemistry:

O
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\J\ \\/©/ H
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NO NO H™ "Ny
MNU diazald
OH
Cx OCHj,
0
NO Cx
-2H,0 - o
OYN‘CH +KOH H,C=N=N ———
’ -KOCN ¥ N,

NH>

Trimethylsilylazide derivative:

O /@/
0
W\ H
T|\/|s/\r\|1J\NH2 TMS., .S

or N Y~  emme oo > /&

NO O T™S™ SN,

not available
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Possible Strategies to Synthesize TMSCHN,

Diazomethane:

R
_NH
NG [
H H) H
Trimethylsilylazide derivative:
j H
™S™ T TMSANz
highly unstable
Synthesis used:
H
™S Cl = TMS” NH, g TMSANZ
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Possible strategies to synthesize TMSCHN,

NH2'HC| N8N02 N2
R H,SO, or AcOH R)J\H
R = CO,Et, CF4
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Continuous flow of trimethylsilylazide has not been reported

Scheme 2. Flow Synthesis of Diazoketones”

0 L 10-mL CFC
)L injection loop 1 25 mln O—ﬁl\nes

R® “Cl 200 pLimin 1.5 equiv, rt

1a-1j (1 equiv)
[1 Min ; JW
THF:CH3CN (1:1)] N
2

TMSA‘NQ 200 pL/min

[M5Min iniectionloop 2 2a-2)
Et,0-THF:CH4CN
5.7:11
( )] o 0 N,
H ..\\\I H
9 H
N> N (0]
2a, 78% 2b, 83% 2c, 98%
0 (0] 0
A H H H
N>
2" 83% 2e, B 5% Me 2t 81%
S \ *
m ,@*W Reaad
N
2g, 58%** 2h, 64%* 2i, 46% 2j, complex mixture
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Flow Synthesis of Intermediate

™S Cl Static 445 o
MeOH (1 NQI mixer
0.5 mL min %*@m B TMS/\NH; o
sat. ag. NH4,OH BPR
05mLmint —( " tz:40min 350 psi lZ M NaOH
AN
Daily output ~ 500 mmol (80 g) ¢t TMS~ NHj

48% vyield
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Screening of Reaction Conditions

Acid-catalyzed diazotization

Table 1: Diazotization of R;SiCH,NH,.

ONO\/\\/ONO
(Pr(ONQ)5, 0.65 equiv)
JJHQ acid (15 mol %) N,
i 2-MeTHF - .
RS reflux, 20 min RsSi™ 'H
Entry R;Si Acid Yield [9%]*

1 Me,Si AcOH 62
2 Me,Si AdCO,H 71
3 Me,Si 4-NO,C¢H,OH 72
4 Me,PhSi AdCO,H 63
5 Me,PhSi 4-NO,C¢H,OH 77
6 MePh,Si AdCO,H 7300
7 MePh,Si 4-NO,C,H,OH 7114

[a] Yield determined by '"H NMR analysis using 1,2-diphenylethane as an
internal standard. [b] Reaction time =10 min. [c] Reaction time =40

min. THF =tetrahydrofuran. 11
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Proposed Flow Synthesis

Leila Terrab @ Wipf Group

90 °C

TMS” NH,
2-MeTHF (2 M) ~
1.25 mL min" e
Pr(ONO),
2-MeTHF (1.4 M) N
O—

AdCO,H (15 mol %)
1.25 mL min’

D TSN,
BPR 0.65 M, 65%

tr: 16 min 250 psi 100 mmol h"
2.4 mol d”’
275 g d”’

Scheme 4. Continuous-flow synthesis of TMSCH,N,.
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One-pot: Synthesis of Esters

Table 2: One-pot esterification of carboxylic acids with TMSCH,NH,.

1. Pr(ONO),
AcOH (15 mol %)
2-MeTHF o
80 °C, 20 min

N ; .
TMS”™ "NHy - oo R)J\O,Me
2-MeTHF/MeOH (2:1)
0 °C, 20 min
CO,Me MeO CO,Me qAc
Br 1, 99% MeO 2, 95% 3, 86%

: O  NHBoc

CO,Me r
BnO CO,Me
MeO 4, 98% 5, 99%
= OH
mCOzMe CO,Me
N
H o
6, 99% 7, 99%
Cl

[a] Isolated yields. Boc = tert-butoxycarbonyl.
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One-pot: Synthesis of Pyrazoles

Table 3: One-pot 1,3-dipolar cycloaddition of alkynes with TMSCH,NH,.

1. Pr(ONO),
AcOH (20 mol %)
2-MeTHF HN*l\\l\
80 °C, 20 min S
TMS” ~NH, —————> R
2. R R =2
25°C, 15 h
HN-N ~N
_ HN
HN-N « > R=Et9,89% H \
A RoC R =iPr, 10, 93% N
EtO,C
8. 91% COzR O 11 76%
-N -N -N ~N
HN N, HN-N HN-N HN-N,
S~ . . Cl N
o |\R J[:j/LN) j[:j/LW)
N F gy N" NC NC
12, 85%2l 13, 62%"! 14, 73%)!° 15, 78%l!

[a] RT, 60 h. [b] The 1,3-dipolar cycloaddition was performed in contin-
uous flow at 100°C for 30 min with a flow rate of 1.33 mLmin". [c] 50°C,
36 h. [d] The 1,3-dipolar cycloaddition was performed in continuous flow
at 100°C for 15 min, then 120°C for 15 min with a flow rate of

1.33 mLmin™".

oo
N

Leila Terrab @ Wipf Group Page 14 of 17



Rhodium-catalyzed methylenation

Work-up necessary for nitrite-sensitive reagents:

1. Pr(ONQ), (0.65 equiv)
AdCO5H (15 mol %)

PO
MST N 2-MeTHF, 80 °C, 20 min_ TMS™ N,
2 2.Na,S0j; (4 equiv) 68%
HSCH,CH(OH)CH,0H 1.3 Min 2-MeTHF
(1.5 equiv)
3. Distillation

Table 4: Rhodium-catalyzed methylenation of aldehydes with TMSCHN,

in 2-MeTHF.F!
RhCI(PPh3)3 (2.5 mol %)
PPh; (1.2 equiv)
TMSCHN; (1.5 equiv
R/\‘QO : 2 ( q ) R&CHz
IPrOH (1.5 equiv)
2-MeTHF, RT
o OzN
~CH, O SCH, o
<o \ ] CH
0
16, 83% (99% GC yield) 17, 79% 18, 67%

[a] Isolated yields.
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Homologation of ketones

0 BuLi (1.5 equiv)
)J\ TMSCHN, (1.5 equiv) L
Ph” “Ph > Ph—=——Fh
2-MeTHF, -20 °C 19 98%
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Conclusion

« Batch and flow synthesis of TMSCHN, from TMSCH,NH, using propyldinitrite and acetic acid
derivatives.

« TMSCH,NH, used in the continuous flow reactions of carboxylic acid esterification and pyrazole
formation from alkynes.

» Developed a work-up procedure of TMSCH,NH, to be used for Rh-catalyzed methylenation and
ketone homologation.
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