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The information in this preliminary prospectus is not complete and may be changed. We may not sell these securities until the registration statement filed with the
Securities and Exchange Commission is effective. This preliminary prospectus is not an offer to sell these securities and it is not soliciting offers to buy these
securities in any state or other jurisdiction where the offer or sale is not permitted.

SUBJECT TO COMPLETION, DATED JUNE 18, 2018

Preliminary Prospectus

$150,000,000

Rhythm Pharmaceuticals, Inc.

Common Stock

Rhythm Pharmaceuticals, Inc. is offering $150,000,000 of shares of common stock in this offering.

Our common stock is listed on the Nasdaq Global Market under the symbol "RYTM." The last reported sale price of our common stock on the Nasdaq Global
Market on June 15, 2018 was $32.60 per share. The final public offering price will be determined through negotiation between us and the lead underwriters
in the offering and the recent market price used throughout the prospectus may not be indicative of the final offering price.

We are an "emerging growth company" as defined by the Jumpstart Our Business Startups Act of 2012 and, as such, we have
elected to comply with certain reduced public company reporting requirements for this prospectus and future filings. Investing
in our common stock involves risks. See "Risk Factors" beginning on page 15 of this prospectus before making a decision to
invest in our common stock.

Per Share Total
Public Offering Price $ $
Underwriting Discount and Commissions(”) $ 3

3 3

Proceeds, before expenses, to us

1) We refer you to "Underwriting" beginning on page 216 for additional information regarding underwriter compensation.

We have granted the underwriters an option for a period of up to 30 days to purchase up to $22,500,000 of additional shares of common stock.

Neither the Securities and Exchange Commission nor any state securities commission has approved or disapproved of these securities or determined if this
prospectus is truthful or complete. Any representation to the contrary is a criminal offense.

The underwriters expect to deliver the shares to purchasers on or about , 2018.

MORGAN STANLEY BofA MERRILL LYNCH COWEN
NEEDHAM & COMPANY
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We and the underwriters have not authorized anyone to provide any information or to make any representations other than those contained in this
prospectus or in any free writing prospectuses we have prepared. We and the underwriters take no responsibility for, and can provide no assurance as to
the reliability of, any other information that others may provide you. We are offering to sell, and seeking offers to buy, shares of common stock only in
jurisdictions where offers and sales are permitted. The information contained in this prospectus is accurate only as of the date of this prospectus,
regardless of the time of delivery of this prospectus or of any sale of the common stock.




Table of Contents

PROSPECTUS SUMMARY

This summary highlights information contained elsewhere in this prospectus and does not contain all of the information that you should consider in
making your investment decision. Before investing in our common stock, you should carefully read this entire prospectus, including our financial
statements and the related notes included elsewhere in this prospectus. You should also consider, among other things, the matters described under "Risk
Factors" and "Management's Discussion and Analysis of Financial Condition and Results of Operations,” in each case appearing elsewhere in this
prospectus. Unless otherwise stated, all references to "us,” "our,” "RYTM," "we," the "Company" and similar designations refer to Rhythm
Pharmaceuticals, Inc. or our predecessor company, as the context may require. See "Corporate Background and Distribution.”

Overview

We are a biopharmaceutical company focused on the development and commercialization of therapeutics for the treatment of rare genetic disorders
that result in severe, life-threatening metabolic disorders. Our lead product candidate is setmelanotide, a potent, first-in-class melanocortin-4 receptor, or
MCA4R, agonist peptide for the treatment of rare genetic disorders of obesity. We believe setmelanotide, for which we have exclusive worldwide rights, has
the potential to serve as replacement therapy for the treatment of melanocortin-4, or MC4, pathway deficiencies. MC4 pathway deficiencies result in the
disruption of satiety signals and energy homeostasis in the body, which, in turn, leads to intense feelings of hunger and to obesity. Our development efforts
are initially focused on obesity related to six single gene-related, or monogenic, MC4 pathway deficiencies—pro-opiomelanocortin, or POMC, leptin
receptor, or LepR, Bardet-Biedl syndrome, Alstrém syndrome, POMC heterozygous, and POMC epigenetic disorders—for which there are currently no
effective or approved treatments. We believe that the MC4 pathway is a compelling target for treating these genetic disorders because of its critical role in
regulating appetite and weight by promoting satiety and weight control, and that peptide therapeutics are uniquely suited for activating this target.

We have demonstrated proof of concept in Phase 2 clinical trials in POMC deficiency obesity, LepR deficiency obesity, Bardet-Biedl syndrome, and
Alstrom syndrome, four genetic disorders of extreme and unrelenting appetite and obesity, in which setmelanotide dramatically reduced both weight and
hunger. The U.S. Food and Drug Administration, or the FDA, has acknowledged the importance of these results by giving setmelanotide Breakthrough
Therapy designation for the treatment of obesity associated with genetic defects upstream of the MC4 receptor in the leptin-melanocortin pathway. This
designation currently covers four Breakthrough Therapy designation indications: POMC deficiency obesity, LepR deficiency obesity, Bardet-Biedl
syndrome, and Alstrom syndrome. Setmelanotide is currently in Phase 3 development for POMC deficiency obesity and LepR deficiency obesity, and we
are initiating a combined Phase 3 trial for Bardet-Biedl syndrome and Alstrom syndrome. We have completed enrollment in the pivotal cohorts for both our
POMC deficiency obesity Phase 3 clinical trial and our LepR deficiency obesity Phase 3 clinical trial. We expect to report initial Phase 3 data from these
trials in the third quarter of 2019, and subsequently plan to file for regulatory approval for these two indications concurrently. We believe that we have
demonstrated proof of concept in our Phase 2 clinical trial in Bardet-Biedl syndrome and in Alstrém syndrome, and met with the FDA in May 2018 to
discuss a combined pivotal Phase 3 clinical trial in these indications. Based on these preliminary discussions with the FDA, we currently plan to initiate
this trial and enroll patients in 2018. We have an ongoing Phase 2 clinical trial in POMC heterozygous deficiency obesity and POMC epigenetic disorders.
We reported initial, preliminary results in these additional Phase 2 indications in June 2018, and plan to provide a further update for these indications early
in 2019. In total, approximately 300 obese subjects and patients have been treated with setmelanotide in previous and ongoing clinical trials in which
setmelanotide demonstrated statistically significant weight loss with good tolerability.

Obesity is epidemic in the United States and current treatment approaches have demonstrated limited long-term success for most obese patients. We
are taking a different approach to obesity drug development
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by leveraging new understanding of the genetic causes of severe obesity to develop innovative therapies that we believe have the potential for compelling
efficacy. Setmelanotide's unique mechanism of action at MC4R enables a targeted approach to treating very severe obesity in patients with specific,
monogenic defects in the MC4 signaling pathway. By restoring impaired function in this pathway, setmelanotide can serve as replacement therapy for
genetic deficiencies, with the potential for dramatic improvements in weight and appetite. We believe we are at the forefront of improving treatment
outcomes in subtypes of severe obesity that are caused by genetically-defined defects in the MC4 pathway.

Our Product Pipeline

The following chart depicts key information regarding the development of setmelanotide, including the indications we are pursuing within MC4
pathway deficiencies, the current state of development and our expected upcoming milestones:
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Setmelanotide: A First-in-Class MC4R Agonist

Setmelanotide is a potent, first-in-class, MC4R agonist peptide administered by daily subcutaneous, or SC, injection. Setmelanotide activates MC4R,
which is part of the key pathway that can independently regulate energy homeostasis, which refers to the body's energy balance, and appetite. The critical
role of the MC4 pathway in weight regulation was validated with the discovery that single genetic defects along this pathway result in early onset and
severe obesity. An expanding set of severe obesity genetic defects are now identified that involve genes in the pathway which are either upstream of MC4R
—for example POMC deficiency obesity and LepR deficiency obesity—or genes that are downstream of MC4R or affect MC4R itself. We are focusing
setmelanotide clinical development on patients with monogenic upstream genetic defects in which obesity is life-threatening but the downstream MC4
pathway is fully functional. We believe setmelanotide has the potential to restore lost activity in the MC4 pathway by bypassing the defects
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upstream of MC4R, and activating the MC4 pathway below such defects. In this way, setmelanotide may serve as replacement therapy to reestablish
weight and appetite control in patients with these genetic disorders.

The first generation of MC4R agonists were predominantly small molecules that failed in clinical trials due to safety issues, particularly increases in
blood pressure, in addition to having limited efficacy. In contrast, setmelanotide, a novel eight amino acid peptide, retains the specificity and functionality
of the naturally occurring hormone that activates MC4R.

Clinical Development in Rare Genetic Disorders of Obesity Caused by MC4 Pathway Deficiencies

The figure below summarizes the indications on which we are focusing for the development of setmelanotide, including our clinical epidemiology
estimates for the addressable patient populations within these indications.

Up to 5,000 U.S. patients in
indications where

setmelanotide has POC data » 100-500
POMC Deficiency . patients U.S.

500-2,000
LepR Deficiency patients U.S.

500-1,000
Alstrém Syndrome patients worldwide®

1,500-2,500
Bardet-Bied Syndrome (BBS) patients LS.

4,000 patients LS.

abiitated pationts

POMC Heterozygous

European patient populations believed to be at least as large as those in the U.S.
Potentially a total of 10,000 U.S. and E.U. patients in POMC, LepR and BBS indications

* The patient numbers above are based on Company estimates from clinical publications.
T Epidemiological estimates are not yet available for POMC epigenetic disorders.

We have estimated the patient populations for our rare genetic disorders of obesity primarily by identifying patients or by estimating from clinical
epidemiology information. Another method to estimate the size of these ultra-rare populations is by genetic epidemiology using newly available large
genomic databases. Our preliminary genetic epidemiology estimates suggest a total of approximately 13,000 patients in the United States with POMC
deficiency obesity and LepR deficiency obesity, representing a 5-fold increase relative to our clinical epidemiology based estimates. We believe the
separate analyses that we have completed using clinical epidemiology and genetic epidemiology provide a robust range of patient population estimates for
these rare disorders. However, to be conservative, we reference the clinical epidemiology figures in our descriptions of our target indications.

We believe that the patient populations in the European Union, or EU, are at least as large as those in the United States. However, we do not have
comparable epidemiological data from the EU and these
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estimates are therefore based solely on applying relative population percentages to the Company-derived United States estimates described above.
POMC Deficiency Obesity

POMC deficiency obesity is a life-threatening, ultra-rare orphan disease, with approximately 50 patients reported to date. Ultra-rare orphan diseases
are generally categorized as those that affect fewer than 20 patients per million. We estimate that our addressable patient population for this disorder is
approximately 100 to 500 patients in the United States. Patients with POMC deficiency have unrelenting hunger, or hyperphagia, that begins in infancy and
they develop severe, early onset obesity. POMC deficiency obesity results from two different homozygous genetic defects, both upstream of MC4R, that
result in loss of function in the MC4 pathway. Currently, there is no approved treatment for the obesity and hyperphagia associated with this genetic
disorder.

We have completed enrollment of the pivotal cohort in our Phase 3 open label, single arm, multinational trial to evaluate the safety and efficacy of
setmelanotide for POMC deficiency obesity, with setmelanotide administered once daily by SC injection for 12 months, and we plan to report initial
Phase 3 data in the third quarter of 2019. Previously, we completed a positive Phase 2 clinical trial in which two patients were enrolled and received
treatment. These results were published in the New England Journal of Medicine in July 2016. The first patient in this trial lost 146.6 lbs. over 118 weeks,
from a baseline weight of 341.7 lbs., and the second patient lost 89.3 lbs. over 64 weeks, from a baseline weight of 336.9 lbs. Both patients experienced
substantial reductions in hunger, with hunger scores falling to one to two from baseline scores of nine to 10. Hunger scores were measured using a Likert
score of zero to 10, where zero represents no hunger and 10 represents extreme hunger. Setmelanotide was generally well tolerated in this Phase 2 trial.

Leptin Receptor Deficiency Obesity

LepR deficiency obesity is an ultra-rare orphan disease that results in hyperphagia and severe early-onset obesity, with an estimated prevalence of 1%
of subjects with severe, early-onset obesity. We estimate that our addressable patient population for this disorder is approximately 500 to 2,000 patients in
the United States. Like other deficiencies upstream in the MC4 pathway, LepR deficiency results in loss of function in the MC4 pathway. Therefore,
patients with this indication also manifest hyperphagia and severe obesity from early childhood. Currently, there is no approved treatment for the obesity
and hyperphagia associated with LepR deficiency obesity.

We have completed enrollment of the pivotal cohort in our Phase 3 open label, single arm, multinational trial to evaluate the safety and efficacy of
setmelanotide for LepR deficiency obesity, with setmelanotide administered once daily by SC injection for 12 months, and we plan to report initial Phase 3
data in the third quarter of 2019. Previously, we completed a positive Phase 2 clinical trial in which three patients were enrolled and received treatment in
this trial each experiencing significant weight loss and substantial reductions in hunger. These results were published in Nature Medicine in May 2018.
Setmelanotide was generally well tolerated in this Phase 2 trial.

Based on our POMC deficiency obesity and LepR deficiency obesity Phase 2 results, the FDA granted setmelanotide Breakthrough Therapy
designation for the treatment of obesity associated with genetic defects upstream of the MC4 receptor in the leptin-melanocortin pathway, which includes
both POMC deficiency obesity and LepR deficiency obesity, enabling an expedited path to approval of setmelanotide for these two indications. The FDA
has granted orphan drug designation for setmelanotide for the treatment of POMC deficiency obesity and LepR deficiency obesity.
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Bardet-Biedl Syndrome

Bardet-Biedl syndrome is a life-threatening, ultra-rare orphan disease with a prevalence of approximately one in 100,000 in North America. We
estimate that our addressable patient population for Bardet-Biedl syndrome obesity is approximately 1,500 to 2,500 patients in the United States. Bardet-
Biedl syndrome is a monogenic disorder that causes severe obesity and hyperphagia as well as vision loss, polydactyly, kidney abnormalities, and other
signs and symptoms. Currently there are no approved or effective therapies for Bardet-Biedl syndrome.

We have demonstrated proof of concept based on data from five patients in our Phase 2 clinical trial in Bardet-Biedl syndrome, indicating that this is
also a setmelanotide-responsive, upstream MC4 pathway disorder. Four of these five patients showed early, but significant weight loss and all five patients
showed clear improvements in every hunger assessment. We reported preliminary Phase 2 results in the fourth quarter of 2017, and provided an update on
these patients in the second quarter of 2018. Based on these results, the FDA recently included Bardet-Biedl syndrome under our existing Breakthrough
Therapy designation for setmelanotide. Setmelanotide has been generally well tolerated in this trial.

Alstréom Syndrome

Alstrom syndrome is a life-threatening, ultra-rare orphan disease with a prevalence of approximately one in one million in North America. We
estimate that our addressable patient population for Alstrom syndrome is approximately 500 to 1,000 patients worldwide. Alstrém syndrome is a
monogenic disorder, closely related to Bardet-Biedl syndrome, that causes childhood obesity and hyperphagia as well as progressive vision loss, deafness,
cardiomegaly, insulin resistance and other signs and symptoms. Currently there are no approved or effective therapies for Alstrom syndrome.

We believe we have recently demonstrated proof of concept in our Phase 2 clinical trial in Alstrém syndrome, indicating that this is also a
setmelanotide-responsive, upstream MC4 pathway disorder. Based on these results, the FDA recently included Alstrém syndrome in our existing
Breakthrough Therapy designation for setmelanotide. Setmelanotide has so far been generally well tolerated in this trial.

We met with the FDA in May 2018 to discuss a combined pivotal Phase 3 clinical trial in both Bardet-Biedl syndrome and Alstrém syndrome. Based
on these preliminary discussions with the FDA, we currently plan to initiate this trial and enroll patients in 2018.

Other Upstream Genetic Defects in the MC4 Pathway

We are also focusing on additional monogenic, upstream MC4 pathway deficiencies for which setmelanotide can function as replacement therapy and
provide activation of the pathway downstream of the defect, promoting satiety and weight control. We have enrolled patients in Phase 2 proof of concept
trials for POMC epigenetic disorders, and for POMC heterozygous deficiency obesity, for which we estimate our addressable population is approximately
4,000 patients in the United States. For all of these patients, hyperphagia and obesity can have significant health consequences for which there is currently
no approved treatment. We reported initial, preliminary results from these trials in the second quarter of 2018, and plan to provide a further update for these
indications early in 2019.

Expanding Attention to the Diagnosis of Genetic Obesity

We are supporting several initiatives to expand the diagnosis of genetic obesity, including The Genetic Obesity Project. The Genetic Obesity Project
has initiated a genotyping study, called GO-ID, and a patient registry, called TEMPO, both focusing initially on identifying people with POMC deficiency
obesity and LepR deficiency obesity and which we intend to expand to include other MC4 pathway deficiencies. We will be expanding our panel of
obesity-related genes used in our GO-ID study in the second half of 2018. The preliminary results, in 560 patients, from the GO-ID study suggest that
patients with these disorders
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can be successfully identified. We are also conducting genetic obesity epidemiology analysis of MC4 pathway genetic defects in a large representative
sample of the U.S. population, and we expect to expand the genetic databases in our research efforts on an ongoing basis.

RM-853: A Potent Ghrelin O-Acyltransferase Inhibitor

In addition to our development of setmelanotide, in April 2018, we announced that we had acquired exclusive, worldwide rights from Takeda
Pharmaceutical Company Limited, or Takeda, to develop and commercialize T-3525770, now called RM-853. RM-853 is a potent, orally available ghrelin
o-acyltransferase, or GOAT, inhibitor currently in preclinical development for Prader-Willi Syndrome, or PWS. PWS is a rare genetic disorder that results
in hyperphagia and early-onset, life-threatening obesity, for which there are no approved therapeutic options. RM-853 is currently in pre-clinical
development. We anticipate filing an Investigational New Drug application, or IND, for RM-853 with the FDA in 2020.

Company History

Our company was founded in November 2008 by former biopharmaceutical executives who have successfully developed, commercialized and in-
licensed innovative pharmaceutical products, and we have subsequently expanded our senior management team to further broaden our team's experience in
developing, registering and commercializing new drugs. In addition, our scientific advisory board, or SAB, members have extensive clinical expertise in
obesity, endocrinology and metabolic diseases. We intend to leverage the experience of our senior management team and SAB to develop and
commercialize setmelanotide. Through our senior management team's network of industry contacts, we will continue to evaluate additional product
candidate licensing and acquisition opportunities.

Our setmelanotide patent portfolio includes composition of matter patents for setmelanotide that expire in the United States in 2027, with possible
patent term extension to 2032 under the Hatch-Waxman Act. Additional patent coverage may be provided due to pending formulation patent applications,
if such pending formulation applications were issued.

Our Strategy

Our goal is to be a leader in developing and commercializing targeted therapies for genetic deficiencies that result in life-threatening metabolic
disorders. The key components of our strategy are:

* Rapidly develop setmelanotide for rare genetic disorders of obesity caused by MC4 pathway deficiencies. We are aiming to
dramatically improve patient outcomes in severe obesity by targeting setmelanotide's mechanism of action to the treatment of patients with
genetically-defined defects in the MC4 pathway. We are focusing setmelanotide clinical development on monogenic upstream genetic
defects in which obesity is life-threatening but where the downstream MC4 pathway is fully functional.

. Advance setmelanotide for POMC deficiency obesity and LepR deficiency obesity as our first indications in upstream MC4
pathway deficiencies. We have completed enrollment of the pivotal cohorts in our Phase 3 trials in POMC deficiency obesity and LepR
deficiency obesity, and plan to report initial data from these trials in the third quarter of 2019. We are working with the FDA, based on our
Breakthrough Therapy designation, to prepare concurrent New Drug Application, or NDA, filings for these two indications as part of an
expedited path to approval for POMC deficiency obesity and LepR deficiency obesity.

. Advance setmelanotide for Bardet-Biedl syndrome and Alstrom syndrome as our second set of indications in upstream MC4
pathway deficiencies. We have demonstrated proof of concept in Bardet-Biedl syndrome and Alstrém syndrome, indicating that these are
also setmelanotide responsive, upstream MC4 pathway disorders. Based on these results, the FDA recently included
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these disorders under our existing Breakthrough Therapy designation for setmelanotide. In May 2018, we met with the FDA to discuss a
combined pivotal Phase 3 clinical trial in both Bardet-Biedl syndrome and Alstrom syndrome. Based on these preliminary discussions with
the FDA, we currently plan to initiate this trial and enroll patients in 2018.

Expand setmelanotide development to additional upstream MC4 pathway deficiencies, including POMC heterozygous deficiency
obesity and POMC epigenetic disorders. We believe we can leverage our experience with and mechanistic understanding of the MC4
pathway to advance development of setmelanotide for other upstream MC4 pathway deficiencies. We have an ongoing Phase 2 clinical trial
that includes patients with these rare genetic disorders, and reported initial, preliminary results in these indications in June 2018. We
continue to investigate other potential indications that may result from MC4 pathway deficiencies, in which we may study treatment with
setmelanotide in the future.

Commercialize setmelanotide for rare disease indications in core strategic markets. We intend to establish our own commercial sales
and marketing organization in the United States and other core strategic markets. We expect this sales organization will target physicians
treating these rare genetic disorders of obesity, including pediatric and adult endocrinologists. We believe that building our own commercial
operations will deliver a greater return on our product investment than if we license the rights to commercialize these products to third
parties. We may also selectively establish partnerships in markets outside the United States for sales, marketing, and distribution.

Leverage the broad experience of our team in clinical and commercial drug development, and product acquisitions. We will apply
our team's extensive experience in developing and commercializing innovative medicines to the development and launch of setmelanotide.
We will apply similar expertise to advance our second product candidate, RM-853, from pre-clinical to clinical development. In addition,
we intend to identify and acquire new pipeline product candidates in related diseases.

Risks Associated with Our Business

Our business is subject to a number of risks of which you should be aware before making an investment decision. These risks ar