Calyciphylline B-Type Alkaloids: Total Synthesis of (-)-
Daphlongamine H and (-)-Isodaphlongamine H
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Natural sources and pharmacological activities

s Daphniphyllum alkaloids are derived from
the flowering plant Genus that bears its
namesake

CO,Me

** First member of the group was reported
in 1966

Calyciphylline A-type Daphmanidin A type

O

oc

/7,

**Showed varied biological activities such

as: antioxidant and cytotoxic against

cancer cell lines H*
H4C

C5,C6

R,S 1 Calyciphylline B ( N oxide)
wH R,S 2 deoxycalyciphyline B

S,S 3:deoxyisocalyciphylline B
S,R 4: Daphlongamine H

R,R 5: Isodaphlongamine H

Caliciphylline B-type



Presenter
Presentation Notes
Daphlongamine H and Isodaphlongamine H belong to a family of alkaloids daphniphyllum derived from the flowering plant genus diphniphyllum
Contains three structurally divers types-calyciphylline A and B and dphmanidin A


Retrosynthetic analysis

O

° Lactonization
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Synthesis of retron 7

8 O 9 .
\ O [N
)\ J\ n-BulLi \/\i: PhMN-Sthu
N (1.25 equiv) ( 1.20 equiv) 109 mmol
H

(S)

AcOH(1.40 equiv)
aq. NH,CI

L

( 1.30 equiv) THF, - 78 °C, 30 min THF,-78°C,1h THF,-78°C,1 h

o NaH o) o
N\ .
( 3.5 equiv) ™ o + g
> M .
PR "2 NH  THF,-78°C,1h Ph N~ ~gy,
0
By é\\o g (37%) g (37%)
SS-10

Y

(44%, 53% brsm)
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Presentation Notes
Undergoes retromannich-mannich like mechanism to afford the B-aminolactones. The preferred chirality is R so compound SS-10 is re


ho r\OH OH (\OH
4 M HCI co.Me DIPEA CO,Me
’ /s, 2 H /, CO Me —— //" 2
, @) (5.0 equiv) = : 5 (4.I(3) eqU|v)= aq. NaHCO,4 _ ?/Q 2VIE X o
X-"-YNH MeOH:dioxane (3:1), X- C,Q)HCZ:I ' ar N NNH Ph" XN (O)
H 0 °C, 10 min then & /l'\/ _ H H
tBur >0 50°C,4h tBur ~0 (3.0 equiv) Br Br
ACN, 80 °C, 12 h
55.7 mmol
11 S28
(77%+11%) 14%
T 4 M HCI ‘
K\OR
=\ ., _CO,Me
' Me
Ph- X
A N/Qo
Br
7
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OH R\ r\OTBS hOTBS

prm— 0, . — ‘. ACZO fr— 0,
(2.3 equiv) . XK (5.0 equiv) Z(/i Me
XX NH i A N

E| 2. TBSCI(1.1 equiv) E| NH PhH. 90 °C, 48 ﬁ = H N\\<
Br DCM, 0 to 23 °C, 20 min Br ar \ N
Cl—Si
/
11 S29 12 TBSCI
48.2 mmol 89% 96%
41.9 mmol 85%, 2 steps

r\OR
cone
V4
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hOTBS TBso/}
., _CO,Me -

Me  HG Il (3.4 mol%)

A \\< DCM, 40 °C, 48 h ar «
Br O O

LIHMDS

(2.9 equiv)

THF, -78 °C, 3 h

TBSO/W
0

O\)Nlo

H
Br\”)
13
(90%)

(74%, 2 steps)

CH, HsC
O
CH
H3C H3C 3
CHy|

Ru=
Cl"~ é
HsC
g

Hoveyda-Gubbs catalyst

12 S30
40.4 mmol (82%)
34.2 mmol

0]
ROH H
A~
— “OR
\
[ I.\.-
\‘_\ ,_\»"‘\-:Q_ /i’
OR
o
- | — S
/ T/
|
- |
A |
o

-0 OR J

*-OR

https://upload.wikimedia.org/wikipedia/commons/3/3e/General_mechanism_for_ring-closing_metathesis.png




Heck coupling

| TBSO/W 0
PPh3 (0.2 equiv) 5

EtsN (2.5 equiv)

o PA(OAC)2(0.1 equiv)
ACN, 50°C, 1.5h H
14
13
72%
11.5 mmol
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H,’ Crabtree’s catalys
(2.25 mol%)

DCM, 23 °C, 3 d

H3C :/H

8.18 mmol
(crude) (58%, 2 steps, 4:1 d.r)
*¢* Route impractical on larger scale due
|. Extended reaction times K\OR
. . . — | M
Il. Difficult separation of diastereomers 0N
Ph "X
BN
Br
L
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TBSO o

Bu,;S iv)
BE3t3 i edu Pd(OH)2'(5 mol%)
o, H,/Ar (1 atm)

f

PhH, 23°C,1.5h

O DCM, 23 °C, 30 min

S31

(91%)

11.8 mmol
10.7 mmol

NaH (1.1 equiv)

DMF, 23 °C, 20 min
then 0 °C, 20 min

(1.2 equiv)
DMF,0°C, 15h
then 23 °C, 30 min

>

HaC! H HyC’ H
16 17
9.31 mmol (63%, 72% brsm)

TBSO/\l 0

No/Ar (1 atm)

DCM, 23°C, 24 h

HsC h

H _
15 16
(2709;/odZr )steps > (87%, 2 20:1 d.r.)
CH; CHj
H3C—éi—0/éi—CH3
AR
TMDS

Vaska's complex TBSO/W 0

2.5 mol%)
TMDS (2.3 equiv)

HY
Hac! H
18
Cl_ PPhg
NE (73%, 86% 2 cycles)
phye! O
3

toluene, 23 °C, 30 mia

Vaska's complex
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TMSOTT (1.2 equiv)

=~ ==MgBr(1.2 equiv) +
H DCM, =78 to 0 °C, 20 min e
HsC" H Hee! H
18 19 20
(4.12 mmol) (62%) (17%)

11
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TBSO/\l o

Imidazole (3.0 equiv)
TBSCI (1.5 equiv)

DCM, 23 °C, 10 min

AR

Coz(CO)s TMANO.,H,0
(1.3 equiv) ( 6.0 equiv) -
DCM, 23°C, 2 h DCM, 0t023°C, 12 h

H
.'O'. ”//
og(-:po%co’zcgo H 3C H2 1 @)
"
0.038 mmol Z (69%, 2 steps)
l\_; 2x CO

https://www.name-reaction.com/pauson-khand-reaction
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LaCly2LICl (3.0 equiv) _ MeLI (4.0 equiv)

THF, 23 °C, 30 min —25100°C, 15 min
COz(CO)g TMANO.,H,O
(1.2 equiv) ( 6.0 equiv)

DCM, 23 °C,2.5h MeCN, -781t0 23 °C, 12 h

1.36 mmol
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Jones reagent
JH (4.0 equiv)

f

acetone, 0°C -
;30 min

NaCNBH;
(7.0 equiv)

0.067 mmol (68%, 2 steps) (8%)
Isodaphlongamine H

14
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TfOH (10 equiv)
CH3NO,, 23°C, 12 h

(70%)
(0.009 mmol)

Isodaphlongamine H
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N SOCl,
(4.0 equiv) ~ (4.0 equiv)
TFAA (1.1 equiv) —781t0 0 °C, 15 min

DCM, =78 °C, 15 min

TFAA (12 equiv)
H20; (10 equiv) _
DCM, 0to 23°C,12h

(35%, 38% brsm)

16
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10 equi
LiAlH, (10 eaul)

THF, —7810 66 °C, 2 h

2)NaCNBHs. BF3.E;O
THF, 2310 66 °C, 2 h

J(qr_@%a%gent

acetone, 0 °C, 30 min

Cl

@)
N/L>N
I
Et;N (3.0 equiv) O cH, Cl)\N_/)\CI_
cy:@_{gigdm{gride N cyanuric chloride

CH4CN, 23°C, 12h

H,C”:

Daphlongamine H 4
(13%, 4 steps)
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Making the starting material

O

. Br- "\
)\ J\ n-BulLi O _
N o THF, -78°C,1h

H THF, - 78 °C, 30 min
100 g = 29 USD

@)
X + Ti(OiPr)4
©/\/\O HZthBu ( )

100 g = 9 USD

Y
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Presentation Notes
Historically, organic solar cells are made from conductive organic polymers and small organic molecules. Small molecules typically include fullerene derivatioves 
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