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Undergraduate Career

CU Synthesis Lit Group – CIR:SF Martin – Tran 4(a) Martin, S.F. and Castle, R. N.; J. Het. Chem. 1969, 6, 93.

Synthesis of Imidazo [4,5-d]-pyridazines
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Graduate Career 
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7 Publications and 1 Patent

A facile synthesis of Quinine and related Cinchona alkaloids JACS 1972, 94, 6128.

A facile method for alkylation and alkenylation of heterocycles JACS 1972, 94, 2874.

Het X Het
PR'3

Het
R

OH
2 equiv CH=PR'3

2 equiv n-BuLi

DME

Het

R2
R3

R(H)
R2

O

R3

NMe
82%

NEt
75%

Nn-Bu
58%

NBn
72%

NMe

Me

79%

N

MeO

MeO
OMe

OMe

74%



Synthesis of (±)-Reserpine: Retrosynthesis

CU Synthesis Lit Group – CIR:SF Martin – Tran 6(a) JACS 1985, 107, 4074 (b) JACS 1987, 109, 6124
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Synthesis of (±)-Reserpine: Intramolecular Diels-
Alder

CU Synthesis Lit Group – CIR:SF Martin – Tran 7(a) JACS 1985, 107, 4074 (b) JACS 1987, 109, 6124
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Synthesis of (±)-Reserpine: Refunctionalization of 
E ring

CU Synthesis Lit Group – CIR:SF Martin – Tran 8(a) JACS 1985, 107, 4074 (b) JACS 1987, 109, 6124

Epoxide opening with other bases and conditions gave 
a mixture of isomers

Forcing conditions required for selective hydrogenation 
of double bond



Total Synthesis of (±)-Reserpine

CU Synthesis Lit Group – CIR:SF Martin – Tran 9(a) JACS 1985, 107, 4074 (b) JACS 1987, 109, 6124
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Total Synthesis of (±)-Reserpine

CU Synthesis Lit Group – CIR:SF Martin – Tran 10(a) JACS 1985, 107, 4074 (b) JACS 1987, 109, 6124
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Stereoselctivity in C2-C3 bond formation is uncertain.
A more consice and efficient route to yohimboid alkaloids 
may be found using vinylogous mannich reactions (VMR).

The vinylogous Mannich reaction in alkaloid 
synthesis

CU Synthesis Lit Group – CIR:SF Martin – Tran 11(a) Acc. Chem. Res. 2002, 35, 895
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The vinylogous Mannich reaction in alkaloid 
synthesis

CU Synthesis Lit Group – CIR:SF Martin – Tran 12(a) Acc. Chem. Res. 2002, 35, 895. (b) JACS 1991, 113, 6161.

A more concise and efficient route using vinylogous Mannich reaction
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The vinylogous Mannich reaction in alkaloid 
synthesis: (±)-Akuammicine

CU Synthesis Lit Group – CIR:SF Martin – Tran 13(a) Acc. Chem. Res. 2002, 35, 895. (b) JACS 1996, 118, 9804.
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The vinylogous Mannich reaction in alkaloid 
synthesis: (±)-Strychine

CU Synthesis Lit Group – CIR:SF Martin – Tran 14
(a) Acc. Chem. Res. 2002, 35, 895. (b) JACS 2001, 123, 8003. (c) 
Overman, LE JACS  1993, 115, 9293.
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Nitrogen heterocycles by olefin metathesis

CU Synthesis Lit Group – CIR:SF Martin – Tran 15
(a) TL 1994, 35, 6005 (b) Chem. Rev. 2004, 104, 2199. (c) JACS 2000, 
122, 10781.
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Total Synthesis of (±)-Manzamine
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Total Synthesis of (±)-Manzamine

CU Synthesis Lit Group – CIR:SF Martin – Tran 17(a) JACS 1999, 121, 866 (b) JACS 2002, 124, 8584
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Total Synthesis of (±)-Manzamine

CU Synthesis Lit Group – CIR:SF Martin – Tran 18(a) JACS 1999, 121, 866 (b) JACS 2002, 124, 8584
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CU Synthesis Lit Group – CIR:SF Martin – Tran 19
(a) JACS 1999, 121, 866 (b) JACS 2002, 124, 8584 (c) Salmond JOC
1978, 43, 2057

Allylic oxidation was troublesome and best achieved with Salmond’s protocol



Total Synthesis of (±)-Manzamine

CU Synthesis Lit Group – CIR:SF Martin – Tran 20
(a) JACS 1999, 121, 866 (b) JACS 2002, 124, 8584 (c) JOC, 1992, 
57, 2480
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Quaternay carbon centers: geminal acylation-
alkylation

CU Synthesis Lit Group – CIR:SF Martin – Tran 21
(a) JACS 1980, 102, 5866 (b) JOC 1987, 52, 1962. (c) JACS 1984, 
106, 6431 (d) Review: Tetrahedron 1980, 36, 419.

Carbonyl is the most general and accessible functional group. 
Protocol gives a quaternary carbon center from ketones in a two-step/one-pot reaction.
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A modified Mitsunobu

CU Synthesis Lit Group – CIR:SF Martin – Tran 22(a) TL 1991, 32, 3017

Mitsunobu Reaction

Modified Mitsunobu Reaction

R1

OH

R2 R1

OCOR

R2

RCO2H, Ph3P,

EtO2CN=NCO2Et

O OTBS

Me
H

OH

OTBS
Me

O OTBS

Me
H

O

OTBS
Me

ArCO2H, Ph3P, DEAD

PhH

Ar = Ph- 27%
Ar = p-O2NC6H4- 86%

O

Ar

Me

OH

Ar = Ph- 27%
Ar = p-O2NC6H4- 84%
Ar = p-MeOC6H4- 17%

n-C6H13

OH

OMe
Me

Ar = Ph- 19%
Ar = p-O2NC6H4- 73%

OH

Ar = Ph- 58%
Ar = p-O2NC6H4- 99%

OH

Ar = Ph- 35%
Ar = p-O2NC6H4- 50%

MeOH

Me

O

Ar = Ph- 62%
Ar = p-O2NC6H4- 89%

Me

Me

HO

Ar = Ph- 67%
Ar = p-O2NC6H4- 70%



Alkoxide-accelerated sigmatropic rearrangements:
Taxane diterpenes

(a) Evans JACS 1975, 97, 4765 (b) JOC, 1982, 47, 3190 CU Synthesis Lit Group – CIR:SF Martin – Tran 23
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Enantioselective intramolecular cyclopropanations

CU Synthesis Lit Group – CIR:SF Martin – Tran 24(a) JACS 1991, 113, 1423 (b) JACS 1995, 117, 5763
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Enantioselective intramolecular cyclopropanations

CU Synthesis Lit Group – CIR:SF Martin – Tran 25(a) OL 2005, 7, 4345
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Natural Product Synthesis

CU Synthesis Lit Group – CIR:SF Martin – Tran 26
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